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Foreword

Two centuries of organic chemistry have already yielded millions of molecules,
either synthesized or isolated as natural products created by biosynthesis, but much
still remains to be done. Therefore, from time to time, it is probably useful to gather
and classify the scattered data concerning this or that class of compounds in order to
save time for chemists planning new syntheses or natural products isolations.

In this work, special effort has been made to select material suitable to meet the
needs of chemists who do not benefit from unlimited time for specialized research
in the field of hydroxyketones.

These compounds are precursors of substituted aromatic derivatives which are
often not straightforwardly obtained but have many potential applications in fine
and medicinal chemistry.

In this book, Aromatic Hydroxyketones, Preparation and Physical Properties
the reader will find more than 5,200 hydroxyketones from butanone C, to
dotriacontanone Cs,.

This work will primarily be of great value to professional chemists, from
physicists to pharmacists, who are often called upon to solve problems about the
synthesis of this kind of aromatic compounds.

Institut Curie Research Unit Jean-Claude Florent
“Conception, Synthesis and Targeting
of Biomolecules”, Institut Curie

Paris, France
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Preface

Aromatic hydroxyketones are widely used as starting materials in organic synthesis
to obtain medicines, dyes, perfumes, etc., and many of them have also specific uses.

This Handbook contains information on aromatic hydroxyketones from Cy4 to
Cj,, collecting more than 5,200 ketones of which an indicated preparation as well as
their physicochemical and spectrochemical data are presented.

This book is presented in dictionary style, with a logical classification of the
ketones, which makes the information easily available for consultation. Ketones are
classified methodically. They are easily accessible to the reader from three tables
provided at the end of the book:

— The molecular formula index
— The Chemical Abstracts Registry Numbers
— The usual names index

Since hydroxyketones are widely utilized, themselves or as intermediates, in
numerous interesting syntheses, among others, pharmaceuticals, dyes, agrochemi-
cals, perfumes and plastic preservatives, this handbook will be of great value for
both academic and industrial research chemists. The multiple ways of hydroxyben-
zophenones syntheses herein described will certainly help chemists, as most of
these methods can be applied to prepare analogues in aromatic and even in some
heterocyclic series.

This compilation will supply helpful and easy-to-read informations for the
organic chemist.

Antony, France Robert Martin
Sartrouville, France Jean-Pierre Buisson
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Chapter 1
Butanones: Monoketones

1 Aromatic Hydroxyketones Derived
from 1-Butanoic Acid

1.1 Unsubstituted Hydroxyketones

1-(2-Hydroxyphenyl)-1-butanone
[2887-61-8] C10H120, mol. wt. 164.20

OH Syntheses
CO(CH,),CH3 -Phenol was energetically mixed with finely divided alu-

minium chloride (1 mol) and heated to 100° for 30 min
(1 mol of hydrochloric acid is evolved); 1 mol of n-butyryl
chloride was then added and heated to 125-130° for 1 h
(45 %) [2700].

-Also obtained by Fries rearrangement of phenyl butyrate with aluminium chloride,

*without solvent [3382], at 150° [2045], at 160—180° for 2 h (60 %) [726];

*in nitrobenzene at 50° for 18 h (18 %) [776];

*in tetrachloroethane at 95° for 6 h (50 %) [244] or at 70-80° for 7 h [3169];

*in heptane at 80-90° for 6 h (40 %) [244];

*in durene at reflux for 3 h (54 %) [1303].

-Also obtained by Fries rearrangement of phenyl butyrate,

*in the presence of polyphosphoric acid for 10 min at 100° (13 %) [2238];

*in the presence of zirconium halides or hafnium halides in o-dichlorobenzene over

3 h at 120° (85 %) [2096].

-Also obtained by photo-Fries rearrangement of phenyl butyrate in cyclohexane,

heptane, benzene or n-amyl alcohol in a sealed tube with an unfiltered Hanovia

450 w medium pressure lamp [2067].

-Also obtained by diazotization of 2-aminobutyrophenone [2147].

© Springer International Publishing Switzerland 2015 1
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1 Butanones: Monoketones

-Also obtained by treatment of 1-(2-hydroxyphenyl)-1-butanol with manganese

dioxide in methylene chloride for 7 h at r.t. (46 %) [77].

-Also refer to: [173, 375, 932 (36 %), 970, 1078, 1172-1174, 1572, 1620, 2081,

2120-2124, 2848, 2920, 3028, 3477].

Isolation from natural sources
-Detection of the gel of Aloe vera (L.) burm. [1624].

colourless oil [77]; pale yellow, viscous liquid [2147].

b.p.o.1 64° [932], b.p.g.o1 67-68° [3318], b.p.5s 91-98° [2314], b.p.y 119° [2700],

b.p.14 124-126° [726], b.p.;g 129° [3169], b.p.;9 130-132° [1762],
b.p.1» 135-138° [3477];

m.p. 10.5-10.6° [2700], 10-11° [3318], 8° [726];

"H NMR [77, 2067], '3C NMR [77], IR [77, 1762, 2067], UV [1996, 2067],

MS [77, 173, 2067]; ESR [2940];

TLC [1994]; paper chromatography [1183]; GLC [2067]; GC [2067].

nZDO'5 =1.539 [3318], n2D0 =1.5379 [932].

N.B.: Photodegradation of o-(1-butanoyl)phenol in waste water [1385].

USE: Fungicide [547, 2044, 2045]; Hair dyes and method for highlighting or
streaking hair [2785]; Oxidative hair dyes containing diazolium and triazolium
compounds in combination with reactive carbonyl compounds [1301].

Oxime [21667-43-6] C,0H3NO, mol. wt. 179.22
-Refer to: [603].

2,4-Dinitrophenylhydrazone C16H16N4O5 mol. wt. 344.33

m.p. 203° [932, 3169].

Acetate [21550-10-7] CoH 403 mol. wt. 206.24
-Refer to: [2493]; UV [2493].

Benzoate C17H16O3 mol. wt. 268.31

m.p. 65-66° [3477].

Methyl ether [13404-83-6] C1H 140, mol. wt. 178.23

-Obtained by reaction of dimethyl sulfate with 2-butyrylphenol in the presence of

aqueous sodium hydroxide for 4 h at reflux [2478].

-Also refer to: [1084, 2300 (72 %), 2493].

b.p.o.g 83° [2478], b.p.;7 146° [2300];
"H NMR [2848], UV [2493], MS [42];
Phosphorescence spectroscopy [2493].
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Semicarbazone of the methyl ether C2H7N50, mol. wt. 235.29
m.p. 146° [2300].

Phenylhydrazone C,6H13N-O mol. wt. 254.33
m.p. 85-87° [726].

1-(3-Hydroxyphenyl)-1-butanone
[103323-29-1] Ci0H 20, mol. wt. 164.20
OH Syntheses
-Synthesis of 3-hydroxybutyrophenone by means of
organocadmium derivatives (75 %) [2586].
CO(CH,),CH3 -Preparation by diazotization of 3-aminobutyrophenone

and hydrolysis of the obtained diazonium salt [3002],
(97-98 %) [2147].

-Also refer to: [1614, 1618, 1822, 2125].
b.p., 155-157° [2586]; m.p. 64.5° [3002], 63° [2147, 2586];
"H NMR [1614, 1618].

p-Nitrophenylhydrazone C16H17N305 mol. wt. 299.33
orange-yellow needles [2147]; m.p. 160° [2147].

Acetate [21999-97-3] CioH 1403 mol. wt. 206.24
b.p.; 116-118° [2586]; UV [2493].

Methyl ether [21550-06-1] C,;H,40, mol. wt. 178.23

-Obtained by hydrolysis of m-methoxybenzoylethylketene, itself prepared from
ethylketene dimethylacetal and m-benzoyl chloride at reflux for 5 h (83 %) [2028].
-Also obtained by reaction of m-benzoyl chloride with dipropylcadmium
(78 %) [571].

-Also refer to: [73, 1614, 1618, 2493].

N.B.: Regioselective directed meta-acylation of aromatic compounds via cycload-
dition of nitriles to benzyne-zirconocene complexes [73].

b.p., 105-110° [571], b.p.1o 121° [3002], b.p;; 142-146° [2028],
b.p. 265-270° [1067];

"H NMR [73, 1618], '*C NMR [73], IR [73], UV [2493], MS [73];
Phosphorescence spectroscopy [2493].

2,4-Dinitrophenylhydrazone of the methyl ether C,;H;3sN;Os mol. wt. 358.35
m.p. 172-173° [2028].
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1-(4-Hydroxyphenyl)-1-butanone
[1009-11-6] C10H 120, mol. wt. 164.20

OH Syntheses
-Phenol was energetically mixed with finely divided aluminium
chloride (1 mol) and heated to 100° (1 mol of hydrochloric acid
is evolved); 1 mol of n-butyryl chloride was then added and
CO(CH,),CH3  heated to 125-130° for 1 h (50 %) [2700].

-Also obtained by reaction of butyryl chloride,

*with phenol in the presence of aluminium chloride in nitrobenzene first at 5-10°,
then at r.t. for some hours (76 %) [2970] or at r.t. overnight (67 %) [1769];

*with phenol in the presence of aluminium chloride in methylene chloride for 1 h at
0°, then at r.t. overnight (80 %) [114] or for 14 h at r.t. (43 %) [1910];

*with anisole in the presence of aluminium chloride in nitrobenzene [2923].

-Also obtained by Fries rearrangement of phenyl butyrate with aluminium chloride,

*without solvent [3382], at 150° [2045], for 2 h at 160-180° (19 %) [726];

*in nitrobenzene [2923], [2947] (66 %), for 18 h at 50° (72 %) [776];

*in tetrachloroethane at 95° for 6 h (43 %) [244] or at 70-80° for 7 h [3169];

*in heptane at 80-90° for 6 h (50 %) [244];

*in durene at reflux for 3 h (14 %) [1303].

-Also obtained by Fries rearrangement of phenyl butyrate,

*in the presence of polyphosphoric acid for 10 min at 100° (45 %) [2238];

*in the presence of boron trifluoride for 3 h at 70-75° (65.2 %) [1938].

-Also obtained by photo-Fries rearrangement of phenyl butyrate in cyclohexane,
heptane, benzene or n-amyl alcohol in a sealed tube with an unfiltered Hanovia
450 w medium pressure lamp [2067].

-Also obtained by reaction of butyric acid with phenol,

*in the presence of boron trifluoride [511], for 2 h at 70° (81 %) [1685];

*in the presence of polyphosphoric acid for 5 min in a boiling water bath (54 %)
[2240] or for 10 min at 100° (76 %) [2238].

-Also obtained by reaction of butyronitrile with phenol in the presence of triflic
acid, first 15 days at r.t., then 1 h at reflux (78 %) [425].

-Also obtained by treatment of its methyl ether with boiling pyridinium chloride for
15 min (70 %) [221].

-Also obtained by anaerobic co-metabolic oxidation of 4-butylphenol by Thauera
sp. strain R5 [2861].

-Also obtained by anaerobic biodegradation of 4-butylphenol in Kamajima paddy
soil microcosm supplemented with nitrate [2862].

-Also refer to: [62, 131, 254, 274, 494, 513, 556, 597, 663, 664, 932 (34 %), 1070,
1087, 1510, 1531, 1615, 1616, 1620, 1650, 1651, 1791, 1792, 1805, 1872, 2031,
2032, 2125, 2457, 2711, 2772, 2943, 3418, 3452, 3454, 3471, 3477 (14 %)].

b.p.oor 144-152° [2970], b.p., 171° [932], b.p.ss 171-174° [1769],
b.p.o 187-188° [2700], b.p.;5 192-200° [2947], b.p.,5 200° [726];
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white solid [1910];

m.p. 99.6-100° [1910], 93.5° [1685], 92° [2240], 91.5-92.5° [3169],

91-92° [3477], 91-91.5° [2700], 91° [726, 776, 932, 2457],

90.5-92° [425], 90.5-91.5° [1938], 89-90° [2238], 86—-89° [1769];

"H NMR [114, 425, 1910, 2067], '*C NMR [114, 1910], IR [425, 1910, 2067],
UV [1995, 2067], MS [425, 1910, 2067, 2861, 2862];

X-ray data [3347]; GC/MS [3131]; paper chromatography [1183];

GLC [2067]; GC [2067]; TLC [1910, 1994].

Isolation from natural sources

-From essential oil extracted from fruit of Zanthoxylum rhetsa (Roxb.) DC. in
Vietnam (6.07 %) [3131].

N.B.: Photodegradation of p-(1-butanoyl)phenol in waste water [1385].

USE: Preparation of 3-phenylpropanoic acids derivatives as antidiabetic
agents [3397].

BIOLOGICAL ACTIVITY: Inhibition of 17-f hydroxysteroid dehydrogenase
3 [1910].

-Also refer to: [597, 1510].

Oxime C0H13NO, mol. wt. 179.22
m.p. 83-84° [3477].

Semicarbazone C;1H;5N50, mol. wt. 221.26
m.p. 167-169° [3477].

2,4-Dinitrophenylhydrazone C16H6N4O5 mol. wt. 344.33
m.p. 217° [3169], 215° [932].

O-Ethyloxime [791065-70-8] C,H{7NO, mol. wt. 207.27
-Refer to: [638].

Acetate [13210-98-5] CoH 1403 mol. wt. 206.24
-Refer to: [2493]. UV [2493].

Benzoate C17H1603 mol. wt. 268.31
m.p. 107-107.5° [2700], 106-107° [726, 3477]; GC [1922] GC/MS [1244].

Sulfate [114] (87 %); 'H NMR [114], >*C NMR [114].
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Benzyl ether [26945-71-1] C,7H,50, mol. wt. 254.33

-Preparation by reaction of benzyl chloride with p-hydroxybutyrophenone in the
presence of potassium carbonate and potassium iodide in refluxing 90 % ethanol
for 5 h (86 %) [556].

-Also refer to: [147, 673, 2480, 2958].

m.p. 67° [556], 63—-65° [147, 673], 59-64° [2958].

Methyl ether [4160-51-4] C1H 40, mol. wt. 178.23

Syntheses

-Preparation by reaction of n-butyryl chloride with anisole,

*in the presence of aluminium chloride in carbon disulfide, first at 0° for 2 h, then
between 10 and 25° for 3 h (81 %) [3062];

*in the presence of aluminium chloride in 1,2-dichloroethane [2942], first at 0° for
40 min, then at r.t. for 8—15 h (65 %) [2243];

*in the presence of titanium tetrachloride at 60° for 3 h (89 %) [777];

*in the presence of cobalt (II) acetylacetonate in nitromethane and acetonitrile
under mild conditions (excellent yields) [3055];

*in the presence of Si-Fe catalyst at 25° (49 %) [427];

*using moisture insensitive InCl; impregnated mesoporous Si-MCM-41 catalyst in
dichloroethane at 80° for 3 h (87 %) [658];

*over Ga,03 (20 %)/Si-MCM-41 catalyst in dichloroethane at 80° for 3 h
(77 %) [657].

-Also obtained by Friedel-Crafts reaction of butyric anhydride with anisole in a
chlorobenzene/GALDEN SV 135 mixture at 90° for 1 h,

*in the presence of Hf[N(SO,CgF7),]4 (71-73 %) [1243];

*in the presence of Hf(OSO,CF3), (44 %) [1243].

-Also obtained by Friedel-Crafts reaction of butyric anhydride with anisole,

*in the presence of large molecular sizes on mesoporous silica catalyst at 453 K for
4 h (82 %) [1466];

*in the presence of Hf[N(SOzC8H17)2]4 at90° for 1 h (88 %) or with Hf(OSOQCF3)4
in the same conditions (57 %) [1244];

*in the presence of microcrystalline beta zeolite-II for 3 h at 130° under argon
(98 %) [1594].

-Also obtained by acylation of anisole with butyric acid,

*over the HPNbW-WO53-Nb,O5 catalyst at 428 K for 3 h (98 %) [2332];

*on the solid surface of alumina in the presence of trifluoroacetic anhydride for
20 min at r.t. (92 %) [2563];

*over HZSM-5 catalyst for 48 h at 423° K (31 %) [3265];

*in the presence of polyphosphoric acid for 1.5 h at 80° (91 %) [869].

-Also obtained by direct acylation of 4-bromoanisole with butyraldehyde by palla-
dium catalysis (81 %) [2668].

-Also obtained by cross coupling reaction of butyryl -chloride with
(4-CH50CsH5)3Bi in the presence of Pd(o) as catalyst (65 %) [2565].
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-Also obtained by 4-methoxyphenylboronic acid coupling with the benchmark
electron-rich olefin n-butyl vinyl ether catalyzed by Pd-dppp (91 %) [2667].
-Also obtained by reaction of butyraldehyde N-tert-butylhydrazone with
4-bromoanisole in the presence of Pd,(dba);, DPEphos and NaOtBu in dioxane
at 80° for 24 h (94 %) [3042].

-Also obtained in two steps by reaction of p-anisaldehyde with propylmagnesium
bromide followed by pyridinium chlorochromate oxydation (46-54 %) [2557].
-Also obtained by oxidation of 1-p-methoxyphenyl-1-butanol with CrO; [2924].
-Also obtained by reaction of butyronitrile with anisole in the presence of triflic
acid, first 14 days at r.t., then 1 h at reflux (40 %) [425].

-Also obtained by reaction of butyric acid with anisole in the presence of
Cs,.5HosPW 5049 at 110° for 5 h (59 %) [1636].

-Also obtained by irradiation of mixture cyclopropyl 4-methoxyphenyl ketone and
trichlorosilane at 23° (87 %) [957].

-Also obtained (low yield) by isomerization of 1-(4-methoxyphenyl)-3-buten-1-ol
under the catalysis of RuCl,(PPh3); in water for 1.5 h at 90-100° [3261].

-Also refer to: [131,221, 251, 698 (60 %), 864, 895 (68 %), 1009, 1114, 1398, 1489,
1897 (58 %), 2166, 2279, 2292, 2493, 2840, 2901, 3000, 3001, 3015, 3254, 3412,
3472].

Isolation from natural sources

-Of essential oil of in Ocimum basilicum from Guangxi [1922].
-In leaf oil of Persea americana Mill. var. drymifolia CV. Duke (Lauraceae)
[2488].

pale yellow oil [2243]; viscous oil [2557];

b.p.5 115° [3254], b.p., 116-120° [3412], b.p. 123° [3062], b.p.os 123-124° [869],
b.p.1o 135-136° [425], b.p.o 144° [2240], b.p.145 155° [2924],

b.p.2p 160° [777], b.p.14 165-167° [2901], b.p. 285-286° [2924];

m.p. 26° [2240, 29017, 23° [2924], 21-22° [251], 21° [777], 20° [425],

19-21° [895], 16° [869]:

'H NMR [425, 698, 1244, 2243, 2557, 2563, 2565, 3261],

13C NMR [698, 1244, 2557, 2565],

IR [425, 698, 2563, 2565], UV [869], MS [425, 698, 1922, 2557, 2565, 3254];
TLC [2557]; GC [1922]; GC/MS [1244, 2488].

Oxime of the methyl ether [423115-90-6] C;1H;5NO, mol. wt. 193.25
liquid [2924]; m.p. 58° [452].

Semicarbazone of the methyl ether [91646-56-9] C;,H;7;N50, mol. wt. 235.29
m.p. 183° [251], 181° [2924], 179-181° [895], 173.5° [3178], 172—173° [869].

2,4-Dinitrophenylhydrazone of the methyl ether C,;H;3sN,Os mol. wt. 358.35
m.p. 165-166° [869].
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Ethyl ether [35031-73-3] C12H;60, mol. wt. 192.26

-Obtained by reaction of butyric acid with phenetole in the presence of aluminium
chloride (76 %) [3477].

b.p.s 116-120° [3435], b.p. 129° [3477], b.p.14 162-164° [903], b.p.,3 173-174°
[1698].

Oxime of the ethyl ether C,H{7NO, mol. wt. 207.27
m.p. 103-104° [3477].

Semicarbazone of the ethyl ether [88858-34-8] C;3H;9oN30, mol. wt. 249.31
m.p. 181° [3477].

1-(2,3-Dihydroxyphenyl)-1-butanone
[103324-17-0] Ci0H 203 mol. wt. 180.20

OH Syntheses
HO CO(CH,),CH; -Obtained by treatment of 2,3-dimethoxy-
butyrophenone with hydriodic acid in refluxing
acetic acid (38 %) [199].
-Also obtained by deprotection of its dimethyl ether with boron tribromide in
methylene chloride at 0°.
Then, the mixture was stirred overnight at r.t. (91 %) [82].

m.p. 61° [199], 59° [82];
'"H NMR [82], '*C NMR [82], IR [82], MS [82].

USE: Reactant for preparation of lithium gallium/titanium ketone complexes [82].

Dimethyl ether [34052-09-0] C12H;605 mol. wt. 208.26

-Preparation by reaction of propylmagnesium iodide with
2,3-dimethoxybenzaldehyde in ethyl ether, then treated the obtained carbinol
with potassium dichromate in dilute sulfuric acid (72 %) [199].

-Also obtained by treatment of 1-(2,3-dimethoxyphenyl)-1-butanol in acetone with
potassium dichromate in dilute sulfuric acid (Jones reagent) at r.t. for 3 h
(65 %) [82].

-Also prepared from 2,3-dimethoxybenzoyl chloride and di-n-propylcadmium by
the general procedure [566], (72 %) [2300].

colourless liquid [199], colourless oil [82];
b.p.os 104° [2300], b.p.ge 112-113° [199];
"H NMR [82], '*C NMR [82], IR [82], MS [82].
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1-(2,4-Dihydroxyphenyl)-1-butanone

(Resbutyrophenone)
[4390-92-5] C10H1203 mol. wt. 180.20
OH Syntheses

in the presence of,

*fused zinc chloride [2256] at reflux (about 165°)
[449, 1128, (76 %) 1527, 2384, (68-78 %) 2501,
2702, 3243];

*boron trifluoride, first at 15°, then at 70° for 2 h (81 %) [643];

*polyphosphoric acid in boiling water bath for 10 min (44 %) [2239];

*cation-exchange resin at 160° for 2-3 h (73.4 %) [2523].

-Also obtained by reaction of butyric anhydride with resorcinol in the presence of
cation-exchange resins, sulfonic acid type, Amberlite IR-120 (or Zeokarb) at 160°
(82.3 %) [2523].

-Also obtained by reaction of butyronitrile with resorcinol in the presence of,

*trifluoromethanesulfonic acid at r.t. for 14 days (77 %) [425];

*zinc chloride (Hoesch reaction) [1608].

-Also obtained by Fries rearrangement of resorcinol dibutyrate with aluminium
chloride (3 mol) at 180-185° for 3 h (20 %) [855].

-Also obtained by reaction of butyryl chloride with resorcinol in the presence of
aluminium chloride in nitrobenzene (60 %) [58].

-Also refer to: [22, 385 (57 %), 449, 1024, 1025, 1469, 1508, 2312 (81 %), 2662,
2946].

m.p. 73° [2239], 70° [1608, 2312], 69-70° [1527, 3243],
68-70° [449, 2523], 68° [385, 1469], 65-65.5° [425], 63—-65° [1128], 59-60° [58];
"H NMR [58, 425], '*C NMR [1508], IR [425], MS [425].

BIOLOGICAL ACTIVITY: Bactericide [2662]; Antiseptic and germicidal product
[2734]; Anthelmintic [1248]; Toxicity [1248].

/©/CO(CH2)2CH3 -Obtained by reaction of butyric acid with resorcinol
HO

Hemihydrate C10H1,03, 0.5 H,0 mol. wt. 189.01
m.p. 51-52° [1608, 3243].

Oxime [22919-59-1] C0H13NO; mol. wt. 195.22
m.p. 190° [808], 189-190° [1527].

Phenylhydrazone Ci6H1gN>0, mol. wt. 270.33
m.p. 191-193° (d) [1128].

2,4-Dinitrophenylhydrazone C16H6N4Og mol. wt. 360.33
m.p. 245° [166].
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Diacetate Ci4H 605 mol. wt. 264.28

-Obtained by reaction of acetic anhydride with resbutyrophenone in the presence of
pyridine [2384].

viscous liquid [2384]; b.p. 15 170-175° [2384].

Dibenzoate C,4H»(05 mol. wt. 388.42

-Obtained by reaction of benzoyl chloride with resbutyrophenone in the presence of
pyridine. The mixture was heated on a boiling water bath for 3 h [2384].

oily liquid [2384]; b.p.,5 210° [2384].

Dibenzyl ether Cy4H5405 mol. wt. 360.45
m.p. 61-62° [2181].

Dimethyl ether [6703-00-0] C2H 603 mol. wt. 208.26

-Obtained by Friedel-Crafts reaction of butyric anhydride with resorcinol dimethyl
ether in the presence of Hf[N(SO,CgH;7),]4 in chlorobenzene and SV135 at 70°
for 2 h (96 %) [1245].

-Also obtained by Friedel-Crafts reaction of butyryl chloride with resorcinol
dimethyl ether,

*in the presence of Hf[N(SO,CgH;-),]4 in chlorobenzene and SV135 at 70° for 2 h
(94 %) [1245];

*in the presence of HY-zeolite. Before reaction, the zeolites were activated at 500°
for 5 h in nitrogen flow [352].

-Also obtained by reaction of butyronitrile with resorcinol dimethyl ether in the
presence of trifluoromethanesulfonic acid at r.t. for 14 days (76 %) [425].

-Also obtained by reaction of butanoic acid with resorcinol dimethyl ether in the
presence of polyphosphoric acid and heated on a water bath for 30 min
(70 %) [2424].

-Also refer to: [94, 413, 1388].

yellow oil [425];

b.p.; 140-142° [425], b.p., 146—-147° [2424], b.p. 156-158° [372];
m.p. 70-71° [57];

"H NMR [425], IR [425], MS [425].

Di(p-D-glucoside) C,,H3,04, mol. wt. 504.50

-Obtained by treatment of its tetraacetate below with 0.2 M sodium methoxide in
methanol for 3 min (30 %) [3243].

(02 =—109° (water) [3243].
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Di(tetraacetyl)-p-D-glucoside C33H4305, mol. wt. 840.80

-Obtained by reaction of a-acetobromoglucose (a-ABG) with resbutyrophenone in
the presence of silver oxide in quinoline for 4 h (15-20 %) [3243].

m.p. 152-153° [3243]; ()% = —36.3° (chloroform) [3243].

1-(2,5-Dihydroxyphenyl)-1-butanone
[4693- 1 6-7] C10H1203 mol. wt. 180.20

OH Syntheses
CO(CH,),CH; -Preparation by reaction of butyric acid with hydroquinone
[2102] in the presence of boron trifluoride,
*on a water bath (73 %) [1797];
OH *at 60° for 2 h in a sealed tube (72 %) [2312].

-Also obtained by reaction of butyryl chloride with hydroquinone [1759] in the
presence of aluminium chloride [2374] in nitrobenzene by heating for 3 h in a
water bath [1442].

-Also obtained by Fries reaction of hydroquinone dibutyrate at 150-160° for
5 h [1442].

-Also obtained by treatment of 2,5-dimethoxybutyrophenone with hydrobromic
acid in refluxing acetic acid for 6 h [1442].

-Also obtained by photoacylation of hydroquinone with butyraldehyde in benzene
under nitrogen (82 %) [1759, 1991].

-Also obtained by irradiation of 1,4-benzoquinone and butyraldehyde mixture in
benzene containing 5 % ethanol for 3 days (60 %) [2374].

-Also obtained by Fries rearrangement of 4-methoxyphenyl butyrate with aluminium
chloride (5 part)/sodium chloride (2 part) mixture at 180-200° (30 %) [1796].
-Also refer to: [1182, 1312, 2781].

b.p.1¢ 193° [1442];

m.p. 175° [1796], 101° [1442], 96° [1797], 94-96° [1759, 1991],
91° [2102], 87-89° [1182], 87-88° [2312], 85° [3204].

N.B.: One of the reported melting point is obviously wrong.

BIOLOGICAL ACTIVITY: Anthelmintic [2781]; Antiprotozoal [1312].

Dimethyl ether [54419-64-6] C1.H,60; mol. wt. 208.26

-Obtained by reaction of butyryl chloride with hydroquinone dimethyl ether in the
presence of aluminium chloride,

*in nitrobenzene at r.t. overnight (70 %) [1442];

*in methylene chloride at r.t. for 1 h (70 %) (with carbon disulfide, 61 %) [2878].
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-Also obtained by reaction of butanoyl chloride with hydroquinone dimethyl ether
in the presence of HY-zeolite. Before reaction, the zeolites were activated at 500°
for 5 h in a nitrogen flow [352].

-Also obtained by reaction of butyric anhydride with p-dimethoxybenzene in the
presence of aluminium chloride in carbon disulfide at —5°, then at
r.t. overnight [1159].

-Prepared by Friedel-Crafts acylation (90 %) [1755].

-Also obtained by catalytic hydrogenation of 2,5-dimethoxyphenyl 2-piperidi-
nopropyl ketone over platinum in ethanol under atmospheric pressure at
r.t. (50 %) [1217].

-Also refer to: [425, 1159, 1217, 1442, 1755, 1760, 1761, 2874, 2878, 3271].

b.p.s 121-123° [1755], b.p.o.oor 136-138° [1159], b.p.oo 170-178° [2878],
b.p.os 172-175° [1442], b.p.; 178° [2874];
'H NMR [1755], IR [1217, 1755], MS [1217].

USE: First step of syntheses of Frenolicin B (anticoccidial agent) and Kalafungin
(antifungal agent) [1761].

2,4-Dinitrophenylhydrazone of the dimethyl ether
[54419-69-1] C18H0N4O¢ mol. wt. 388.38
m.p. 174-175° [1442], 154-156° [1217].

Dibenzoate C24H2005 mol. wt. 388.42
m.p. 110° [1442].

1-(2,6-Dihydroxyphenyl)-1-butanone
[10121-26-3] C10H 203 mol. wt. 180.20

OH Syntheses
CO(CH,),CH; -Obtained by treatment of 8-butyryl-7-hydroxy-4-methyl-
2H-1-benzopyran-2-one,
OH *with 12 % sodium hydroxide on steam a bath for 6 h
(80 %) [2670];
*with N sodium hydroxide at reflux for 30 min (55 %) [1882].
-Preparation by treating resorcinol-4,6-dicarboxylic acid dimethyl ester with
butyryl chloride in the presence of aluminium chloride, followed by hydrolysis
and decarboxylation of the compound obtained (30 %) [862].
-Also obtained from 2,6-dihydroxyacetophenone (59 %) [385].

Isolation from natural sources

-From the culture extract of the endophytic fungus Nodulisporium sp. isolated from
the plant Erica arborea, from Gomera [791].
-Of Rhizophora apiculata endophytic fungus 3920 from South China Sea [1391].
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-From the extracts of cultures of the estuarine fungus [1390].
-From the extracts of cultures of D. concentrica strain 26 A1 [91].

m.p. 120° [1882], 116-118° [91], 116-117° [385], 106-107° [862], 106° [2670];
"H NMR [1390, 1391], '*C NMR [792], IR [792], UV [91],
MS [792, 1391]; X-ray data [1390, 1391].

N.B.: Other names of 8-butyryl-7-hydroxy-4-methyl-2H-1-benzopyran-2-one:
*8-butyryl-4-methylumbelliferone [1882];
*8-butyryl-7-hydroxy-4-methylcoumarin [2670].

Dimethyl ether C2H 603 mol. wt. 208.26

b.p.1o 150° [1882], 287—290° [2736], 289—291° [1882]; 'H NMR [1887],
13C NMR [1887], MS [1887].

1-(3,4-Dihydroxyphenyl)-1-butanone
[17386-89-9] CoH 203 mol. wt. 180.20

OH Syntheses
OH -Obtained by reaction of butyric acid with pyrocatechol,
*in the presence of zinc chloride at reflux [726];
*in the presence of boron trifluoride for 2.5 h at 150° (61 %)
CO(CH;),CH3  [2312] or for 2-3 h between 65 and 85° [503].

-Also obtained by Fries rearrangement of pyrocatechol dibutyrate,

*in the presence of aluminium chloride [726] in nitrobenzene for 30 min at 100°
(35 %) [2646];

*in the presence of aluminium chloride and pyrocatechol (1 mol) in nitrobenzene
for 2 h at 80° (70 %) [2646].

-Also obtained by reaction of butyryl chloride with pyrocatechol in the presence of
aluminium chloride in nitrobenzene (27 %) [2646].

-Also obtained by treatment of guaiacol butyrate with aluminium chloride in carbon
disulfide at 90° for 50 min, then at 135-140° for 2 h after solvent
elimination [2075].

-Also obtained by treatment of 4-hydroxy-3-methoxybutyrophenone with boiling
pyridinium chloride [505].

-Also refer to: [2127, 3183].

b.p.15 220-230° [726];
m.p. 149° [505], 147° [503], 146-147° [2646], 146° [2312], 139° [2075].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].
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Dimethyl ether [54419-21-5] C1.H,60; mol. wt. 208.26

-Obtained by Friedel-Crafts reaction of butyric anhydride with veratrole in the
presence of Hf[N(SO,CgH7),]4 in chlorobenzene and SV135 at 90° for 1 h
(97 %) or with Hf(OSO,CF3), in the same conditions (66 %) [1244, 1245].

-Also obtained by Friedel-Crafts reaction of butyryl chloride with veratrole,

*in the presence of Hf[N(SO,CgH;7),]4 in chlorobenzene and SV135 at 110° for 1 h
(94 %) or with Hf(OSO,CF3), in the same conditions (70 %) [1245];

*in the presence of zinc chloride in refluxing carbon disulfide for 4 h (36.6 %)
[1565];

*in the presence of aluminium chloride in carbon disulfide [1602], [1800] (43 %),
first at r.t. for 5 h, then heating on a water bath for 30 min (14 %) [1565];

*in the presence of HY-zeolite. Before reaction, the zeolites were activated at 500°
for 5 h in a nitrogen flow [352].

-Also obtained by reaction of butyric acid with veratrole in the presence of
polyphosphoric acid for 2.5 h at 60° (91 %) [1364].

-Also obtained in two steps by reaction of 3,4-dimethoxybenzaldehyde with
propylmagnesium bromide followed by pyridinium chlorochromate oxydation
(4654 %) [2557].

-Also obtained by hydrogenation of 3,4-dimethoxyphenyl 2-piperidinopropyl
ketone at pH 4.2 with Raney nickel (14 %) [1217].

-Also refer to: [851, 895 (74 %), 1242, 2581, 3056].

White crystalline solid [2557], colourless needles [1565];

b.p.s 160-165° [1565], b.p.g 175° [3056], b.p.;5 192-196° [1602];

m.p. 63-66° [1602], 61-62° [2557], 59—61° [895], 54.4-55.2° [1364], 54° [1565],
53-54° [1800], 52-53° [1217, 3056];

"H NMR [1217, 1244, 1800, 2557], >°C NMR [1244, 2557],

IR [1217, 1800], UV [2815], MS [2557];

TLC [2557]; GC/MS [1244].

Oxime of the dimethyl ether C,H7NO; mol. wt. 223.27
m.p. 73.3-74.5° [1364].

Semicarbazone of the [106163-57-9] C3H9N305 mol. wt. 265.31

dimethyl ether

Fine colourless needles [1565];
m.p. 178-180° [895], 135° [1565].
N.B.: One of the reported melting point is obviously wrong.
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1-(3,5-Dihydroxyphenyl)-1-butanone
[103323-62-2] C1oH1203 mol. wt. 180.20
OH Synthesis
-Obtained by treatment of its diacetate with 5 %
sodium hydroxide at reflux for 4-5 h (54 %) [1406].
HO CO(CH,);CH3 m.p. 107° [1406].
2,4-Dinitrophenylhydrazone Ci6H6N4O¢ mol. wt. 360.33
m.p. 232° [1406].

Diacetate [100884-40-0] C14H,60s mol. wt. 264.28

-Preparation by reaction of dipropylcadmium with 3,5-diacetoxybenzoyl chloride
in refluxing benzene for 1 h (72 %) [1406].

b.p.os 168-174° [1406].

2,4-Dinitrophenylhydrazone of the diacetate
[102158-27-0] CooH0N4Og mol. wt. 444.40
m.p. 146° [1406].

Dimethyl ether [39911-73-4] C1oH,40; mol. wt. 208.26

-Preparation by reaction of  propylmagnesium bromide with
3,5-dimethoxybenzamide in refluxing ethyl ether for 5 h (88 %) [2990], or for
70 h under argon (58 %) [2470].

colourless oil [2470];

b.p.1; 145° [2470], b.p.; 157-158° [2990];
m.p. 33.5-34° [2990];

"H NMR [2470], IR [2470], MS [2470].

1-(2,3,4-Trihydroxyphenyl)-1-butanone
[2437-6] -8] C10H1204 mol. wt. 196.20

OH Syntheses
HO CO(CH,),CH; -Obtained by reaction of butyric acid with pyrogallol,
*in the presence of zinc chloride [214, 2678], at
135-140° for 2 h (Nencki reaction) (60 %) [1283];

*in the presence of boron trifluoride in ethyl ether at 0° for 1 h (79 %) [538, 540];

*in the presence of 70 % perchloric acid on boiling during 30 min (25 %) [2070];

*in the presence of cation-exchange resins, sulfonic acid type, Amberlite IR-120
(or Zeokarb) at 160° (70.8 %) [2523];

*in the presence of strongly acidic ion exchanger Amberlyst-15 at 120° for 24 h
(52 %) [231].

HO
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-Also obtained by reaction of butyric anhydride,

*in the presence of polyphosphoric acid or concentrated sulfuric acid (1 drop) at
reflux for 10—15 min, according to the method [1470], (64.5 %) [2523];

*in the presence of Amberlite IR-120, (a cation exchange resin, sulfonic acid type),
at 160° for 2-3 h (80.5 %) [2523], although Zeokarb 225 was found to be as
effective.

-Also obtained by reaction of butyryl chloride with pyrogallol in the presence of
aluminium chloride in nitrobenzene (50 %) [58].

-Also refer to: [1260 (36 %), 1361, 1527].

m.p. 109-110° [58], 102° [538, 540], 101-102° [1527], 101° [1260],
100° [214, 215, 2678], 98-99° [2523], 95° [2070], 90-91° [1283];
"H NMR [58, 231], '*C NMR [231], UV [540].

Trimethyl ether [108401-78-1] C13H 30,4 mol. wt. 238.28

1-(2,4,5-Trihydroxyphenyl)-1-butanone
[1421-63-2] CoH 1,04 mol. wt. 196.20

OH Syntheses
CO(CH,),CH; -Obtained by reaction of 1,2,4-trihydroxybenzene
with butyric anhydride,
HO *in the presence of a catalyst (ZnCl,, AlCl; or SOCl,)
OH using a mixture of aromatic hydrocarbon and water
as binary solvent (80-86 %) [3074];

*in the presence of aluminium chloride in nitrobenzene first at 25°, then at 60° for
45 min (61 %) [292].

-Also obtained by Fries rearrangement of 1,2.4-tributyryloxybenzene (b.p.gos
153-155°) with aluminium chloride in nitrobenzene [291].

-Also refer to: [78, 165, 333, 347, 376, 495, 666, 899, 961, 1102, 1152, 1310, 1311,
1508, 1570, 1666, 1707, 1896, 2126, 2127, 2257, 2271, 2402, 2712, 2722, 2808,
2809, 2863, 3047, 3229, 3240, 3279, 3425].

Isolation from natural sources

-From urine of rats or dogs [166].

m.p. 151-153° [291, 292], 147-148° [166];
13C NMR [1508], UV [166], MS [1874, 3355];
LC/MS [3047]; HPLC [1874, 2712]; paper chromatography [166].

USE: Preparation of 7-oxabicyclo[4.1.0]heptane via epoxidation of cyclohexene
catalyzed by vanadium bromoperoxidase from Corallina officinalis (red algae)
[3425]; Candesartan cilexetil formulations [2806]; Continuous multi-
microencapsulation process for improving stability and storage life of biologically
active ingredients in foods, cosmetics and drugs [562]; Excipients in drug delivery
vehicles for depot gel [625]; Reducing agent for thermographic imaging composi-
tion containing silver behenate and second reducing agent [3279]; Thermostability
of synthetic antioxidant for food [3182].
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BIOLOGICAL ACTIVITY: Effective inhibitor of the sn-glycerol-3-phosphate
oxidase of Trypanosoma brucei brucei [1152]; Antioxidant in oils and fats [1874,
2568, 3426]; Antioxidant for fats, oils and paraffin waxes [292]; Antioxidant in
foods [2712]; Antioxidant and pesticide [165]; Antioxidant for fats and oils [289,
291]; Antioxidant in estrogen derivatization [3355]; Antioxidant [666, 2295, 3032];
Central nervous system depressant [2127]; Non-permitted phenolic antioxidant
[3047]; Antibacterial agent [2722]; Bilirubin stabilization in control serums and
calibrators [495]; Antimelanoma activity and skin depigmentation by, in vitro
method for screening of, [899]; Toxicity [1152]; Cytotoxicity [1393].

Triacetate [145747-19-9] C16H,507 mol. wt. 322.31

-Obtained by reaction of acetic anhydride with 2,4,5-trihydroxyphenol in the
presence of pyridine (8) [376].
-Also refer to: [2410].

m.p. 108-110° [376]; 'H NMR [376], IR [376], MS [376].

Trimethyl ether [2020-73-7] Ci3H 304 mol. wt. 238.28

-Obtained by heating dimethyl sulfate with 2,4,5-trihydroxybutyrophenone [1250]
in the presence of aqueous sodium hydroxide at reflux for 90 min (83 %) [2127].
-Prepared by Friedel-Crafts acylation (88 %) [1755].

-Also obtained by reaction of butyric anhydride with 1,2,4-trimethoxybenzene in
the presence of aluminium chloride in methylene chloride at 60° for 1 h (74 %) [772].
-Also obtained by reaction of diazomethane with 4-hydroxy-2,5-dimethoxybutyr-
ophenone in ethyl ether [166].

-Also obtained by reaction of butyryl chloride with 1,2,4-trimethoxybenzene in the
presence of aluminium chloride,

*in ethyl ether between 0 and 5° for 7 h 15 min (32 %) [1250];

*without solvent (60-74 %) [771].

-Also obtained by treatment of 1-(2,4,5-trimethoxyphenyl)butane with DDQ in wet
dioxane in the presence of silica gel (59 %) [1546].

-Also obtained by reaction of butyric acid with 1,2,4-trimethoxybenzene in the
presence of polyphosphoric acid for 4 h at 45-50° [2695].

-Also refer to: [1800 (48 %), 2696].

white crystals [2127], yellow prisms [166], white solid [1546],

white powder [772];

m.p. 79° [1755], 78.5-80° [765, 2127], 77° [766, 1250], 76-77.5° [2695],
76-77° [166], 75-77° [772, 1800], 75-76° [1546];

"H NMR [772, 1546, 1800, 2695], '*C NMR [772],

IR [772, 1800, 2695], MS [772, 2695].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].
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Triethyl ether [63213-31-0] Ci6H2404 mol. wt. 280.36

-Obtained by reaction of butyric acid with 1,2,4-triethoxybenzene in the presence of
PPA (60-80 %) [2196].

m.p. 50-51° [2196].
BIOLOGICAL ACTIVITY: Spasmolytic action [2196]; Choleretic action [2196].

1-(2,4,6-Trihydroxyphenyl)-1-butanone
[2437-62-9] C1oH1,04 mol. wt. 196.20

OH Syntheses
CO(CH,),CH; -Preparation by reaction of n-butyronitrile with
phloroglucinol (Houben-Hoesch reaction) (64 %)
HO OH [83, 965, (71.7 %) 1375, 1608, 1610].

-Also obtained by reaction of butyryl chloride with phloroglucinol in the presence
of aluminium chloride,

*in nitrobenzene [2646], (60-70 %) [421], (53 %) [2618];

*in nitrobenzene and carbon disulfide mixture (56 %) [2113], (53 %) [2620].

-Also obtained by reaction of butyric acid with phloroglucinol in the presence of
boron trifluoride etherate [3019, 3020].

-Also obtained by reaction of butyric anhydride with phloroglucinol,

*in the presence of Amberlite IR-120, (a cation exchange resin, sulfonic acid type),
at 160° for 2-3 h (32.2 %) [2523];

*in the presence of polyphosphoric acid or concentrated sulfuric acid (1 drop) at
reflux for 30 min, according to the method [1470], (32 %) [2523];

*in the presence of boron trifluoride etherate (70-80 %) [2014].

-Also obtained by reaction of butyronitrile with phloroglucinol in the presence of
trifluoromethanesulfonic acid at r.t. for 16 days (45 %) [425].

-Also refer to: [180, 205, 544, 763, 1026, 1439, 1916 (XIIb), 1942, 2616, 2771,
2860, 3297, 3391].

Isolation from natural sources

-From Dryopteris lacera [3299].
-From Dryopteris sacrosancta [3299].

m.p. 185-186° [2523, 3297], 183° [544], 182-184° [3391], 181.5-183° [425],
180-181° [1375, 1439], 180° [2113, 2620, 2646,

179-180° [421, 1608, 1610, 2616, 2618], 176° [83];

"H NMR [83, 421, 425, 3019], '*C NMR [205, 3019],

IR [421, 425, 3019], UV [540, 3019], MS [421, 425]; GLC [2531].
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BIOLOGICAL ACTIVITY: Antimicrobial activity against Bacillus subtilis [3020];
Antimicrobial for Staphylococcus aureus [3372]; Antagonist both thromboxane A,
and Leukotriene D4 [3019]; Antifungal [2113]; Anthelmintic [1248]; For hepatic
and nephritic colic [1813]; Antioxidant in food [2024]; Toxicity [1248].

Monohydrate C,0H,04, H,O mol. wt. 214.22

-Refer to: [1608, 1610, 2646].
m.p. 110° [1610].

Trimethyl ether [76569-40-9] C3H,50, mol. wt. 238.28

-Obtained by reaction of butyronitrile with phloroglucinol trimethyl ether in the
presence of trifluoromethanesulfonic acid at r.t. for 13 days (67 %) [425].

-Also obtained by reaction of butyryl chloride with 1,3,5-trimethoxybenzene in the
presence of stannic chloride in methylene chloride at —15 to —10° for 2 h
(96 %) [3068].

-Also refer to: [3070].

yellow oil [425]; b.p.; 158-160° [425];
"H NMR [425], IR [425], MS [425].

1-(3,4,5-Trihydroxyphenyl)-1-butanone

[3329-02-0] Ci0H 204 mol. wt. 196.20
OH Syntheses
HO OH -Refer to: [151, 3280].
Trimethyl ether [170489-31-3]
C13H1804 mol. wt. 238.28
CO(CH;),CHj;

-Obtained by treatment of ethyl 3-(3,4,5-trimethoxyphenyl)-3-oxo-2-propyl-
1-propanoate with 5 % alc. KOH for 1 h at 60° [151].
-Also refer to: [392, 1424-1426].
b.p.2o 218-220° [392];
long needles [392]; m.p. 51-52.5° [392];
"H NMR [1894], '*C NMR [1894], IR [1894], MS [1894].

p-Nitrophenylhydrazone of the trimethyl ether C,;oH,3N;05 mol. wt. 373.41
dark brownish red needles [392]; m.p. 160° [392].
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1.2 Substituted Hydroxyketones

1-(3-Bromo-2-chloro-4-hydroxyphenyl)-1-butanone

[1134-09-4] C,o0HoBrCIlO, mol. wt. 277.54
OH Syntheses

Br -To n-butyryl chloride, 2-bromo-3-chloroanisole and carbon

disulfide was added in small portions at 25°, aluminium chlo-

Cl ride; the mixture stirred 1 h atr.t. and 45 min at 55°; pentane and

CO(CH;),CH3  aluminium chloride added, heated 3 h at 80° [2056].
-Also refer to: [2047, 2048, 2766, 2767 (77 %)].
m.p. 107-108.5° [2047, 2048, 2056, 2766, 2767].

1-(3-Bromo-5-fluoro-2-hydroxyphenyl)-1-butanone

[1957-56-8] C1oH;¢BrFO, mol. wt. 261.09
OH Synthesis
Br CO(CH,),CH3 -Obtained by Fries rearrangement of 2-bromo-4-fluoro-

phenyl butyrate with aluminium chloride at 130-140°
for 3 h (63 %) [1550].
F b.p., 125-130° [1550].
2,4-Dinitrophenylhydrazone [1995-70-6] C,;cH4BrFN4Os mol. wt. 441.21
m.p. 187-189° [1550].

1-(3-Bromo-5-fluoro-4-hydroxyphenyl)-1-butanone
[586-03-8] C,0H,0BrFO, mol. wt. 261.09

OH Synthesis
F Br -Obtained by reaction of bromine with 3-fluoro-4-hydroxy-
butyrophenone in acetic acid [516].
m.p. 97° [516].
CO(CH;),CH3

1-(5-Bromo-2-hydroxy-3-iodophenyl)-1-butanone

[883566-10-7] CyoH;oB1IO, mol. wt. 368.99
OH Synthesis
I CO(CH,),CH; -Obtained by iodination of 2-hydroxy-5-bromo-butyro-

phenone in the presence of iodine and iodic acid in
95 % ethanol at 35—40° for 1.5 h (78 %) [2422].
Br

m.p. 127° [2422]; '"H NMR [2422], IR [2422], MS [2422].
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1-(3-Bromo-2,4-dihydroxy-5-nitrophenyl)-1-butanone

[103274-59-5] C1oHoBrNOs mol. wt. 304.10
OH Synthesis
Br CO(CH,),CH;3 -Obtained by reaction of bromine with 2,4-dihydroxy-
S-nitrobutyrophenone in hot acetic acid for 1 h [799].
HO m.p. 120-121° [799].
NO;

1-(5-Bromo-2,4-dihydroxy-3-nitrophenyl)-1-butanone

[103273-98-9] C0H;oBrNO; mol. wt. 304.10
OH Synthesis
NO, CO(CH,),CH; -Obtained by reaction of bromine with
2,4-dihydroxy-3-nitrobutyrophenone in acetic acid
HO at r.t. for 2 h [799].
Br yellow needles [799]; m.p. 104-105° [799].

1-(3,5-Dibromo-2-hydroxyphenyl)-1-butanone

[22362-68-1] C10H;0B1,0, mol. wt. 322.00
OH Syntheses
Br CO(CH,),CH3 -Obtained by Fries rearrangement of

2,4-dibromophenyl butyrate in the presence of alumin-

ium chloride at 160-165° for 30 min (68 %) [647] or at
Br 150° for 2 h (43 %) [659].

-Also obtained by reaction of butyric anhydride with

2,4-dibromophenol in the presence of aluminium chlo-

ride in nitrobenzene at 120° [659].

-Also refer to: [375, 998].
b.p.3.5 155-160° [659]; m.p. 71-72° [647].

Benzoate [101602-22-6] C,7H4Br,O3 mol. wt. 426.10
m.p. 56-58° [659].

Oxime [99070-35-6] C,0H,,Br,NO, mol. wt. 337.01
m.p. 178° (d) [659].

Semicarbazone [105041-43-8] C,H3Br,N30, mol. wt. 379.05
m.p. > 280° [659].
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1-(3,5-Dibromo-4-hydroxyphenyl)-1-butanone
[2904-87-2] C1oH0B1,0, mol. wt. 322.00

OH Syntheses
Br Br -Obtained by reaction of bromine with 4-hydroxy-butyro-
phenone in dilute acetic acid [516].
-Also obtained by adding an aqueous solution of bromine
CO(CH,),CH3  and potassium bromide to a solution of 4-hydroxy-butyro-
phenone in acetone at r.t. [2001].

m.p. 117° [516, 1762, 2001]; UV [1995].

Methyl ether C11H12BI'202 mol. wt. 336.02
-Refer to: [516]; m.p. 53° [516].

1-(3,5-Dibromo-2,4-dihydroxyphenyl)-1-butanone

C10H10Br,0;3 mol. wt. 338.00
OH Syntheses
Br CO(CH,),CH3 -Obtained by direct bromination of 2,4-dihydroxy-
butyrophenone with bromine,
HO *in acetic acid for 2 h at r.t. [1128] or in 80 % acetic
Br acid solution (10 %) [449];

*in chloroform [860].

yellow needles [860];
m.p. 113° [1128], 108-109° [449], 100° [860].

Phenylhydrazone C,6H6BroN>O, mol. wt. 428.12
m.p. 155° [1128].

1-(3-Chloro-5-fluoro-2-hydroxyphenyl)-1-butanone

[2585-70-8] C10H;oCIFO, mol. wt. 216.64
OH Synthesis
Cl CO(CH,),CH; -Obtained by Fries rearrangement of 2-chloro-4-fluoro-

phenyl butyrate with aluminium chloride at 130-140°
for 3 h (94 %) [1550].
F b.p.o.s 122° [1550].
2,4-Dinitrophenylhydrazone [1995-74-0] C;¢H;4CIFN4Os mol. wt. 396.76
m.p. 187-189° [1550].
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1-(5-Chloro-2-hydroxy-3-iodophenyl)-1-butanone

[883566-09-4] C10H10ClIO, mol. wt. 324.54
OH Synthesis
I CO(CH,),CH; -Obtained by iodination of 2-hydroxy-5-chloro-butyro-

phenone in the presence of iodine and iodic acid in 95 %
ethanol at 35—40° for 1.5 h (76 %) [2422].

Cl m.p. 163° [2422];
"H NMR [2422], IR [2422], MS [2422].

1-(2,3-Dichloro-4-hydroxyphenyl)-1-butanone

[2350-46-1] C10H10C1202 mol. wt. 233.10
OH Syntheses

Cl -To n-butyryl chloride, 2,3-dichloroanisole and carbon disulfide

was added aluminium chloride, in small portions at 25°. The

Cl mixture stirred 1 h at r.t. and 45 min at 55°. Pentane and

CO(CH,),CH; aluminium chloride added, heated 3 h at 80° (IVa) (78 %)
[2056], (IV) (69 %) [2059].

-Also refer to: [940, 1339, 2047, 2049, 2050, 2054, 2055, 2060, 2061, 2767 (85 %),
2929].

b.p.o.5 140-142° [2929];
m.p. 109-110.5° [2047, 2049, 2050, 2056, 27671,
109-110° [2054, 2055, 2059-2061], 105-107° [940], 85-86° [2929].
Methyl ether [41715-70-2] C;1H,.CL,0, mol. wt. 247.12

-Preparation by reaction of butyryl chloride with 2,3-dichloroanisole in the pre-
sence of aluminium chloride (77 %) [3333], (90 %) [742].
-Also refer to: [732, 734-736, 738, 739, 2052].

m.p. 43-44° [3333], 42-44° [732, 734-736, 738, 739, 2052].

1-(2,4-Dichloro-6-hydroxyphenyl)-1-butanone
[1133-34-2] C10H0C1,0, mol. wt. 233.10
OH Syntheses
CO(CH,),CH; -Refer to: [2060, 2767 (51 %)].
b.p.o.1s 101-102° [2047, 2767];
Cl

Cl m.p. 47-48.5° [2047, 2048, 2058, 2060, 2766, 2767].
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1-(2,6-Dichloro-3-hydroxyphenyl)-1-butanone
[1441-41-4] C10H10C1202 mol. wt. 233.10

OH Syntheses
Cl -Refer to: [2060, 2767].
b.p.1.5 148-150° [2047, 2048, 2058, 2060, 2766, 2767];

CO(CH,),CH3 ng =1.5558 [2047, 2048, 2058, 2060, 2767].
Cl

Methyl ether [5862-11-3] C1H>C1,0, mol. wt. 247.12
yellowish oil [2767].

1-(2,6-Dichloro-4-hydroxyphenyl)-1-butanone
[1133-33-1] C10H10CL,0, mol. wt. 233.10

OH Syntheses
-To n-butyryl chloride, 3,5-dichloroanisole and carbon
disulfide was added aluminium chloride, in small portions

Cl Cl at 25°. The mixture stirred 1 h at r.t. and 45 min at 55°.
CO(CH,),CH;3 Pentane and aluminium chloride added, heated 3 h at
80° [2056].

-Also refer to: [2047, 2048, 2766, 2767 (10 %)].

b.p.o.10 162-163° [2047, 2767];
m.p. 75.5-76.5° [2047, 2048, 2056, 2766, 2767].

1-(3,5-Dichloro-2-hydroxyphenyl)-1-butanone

[81141-14-2] C1oH;0C1,0, mol. wt. 233.10
OH Syntheses
Cl CO(CH,),CH; -Obtained by Fries rearrangement of

2,4-dichlorophenyl butyrate with aluminium chloride
at 170° for 40 min (68 %) [646].
Cl -Also refer to: [563 (70 %), 564, 1159, 1372, 2956].

m.p. 49-50° [646], 47-48° [1159], 47° [563];
"H NMR [563], IR [563, 2957], UV [2956].

2,4-Dinitrophenylhydrazone Ci6H14CI,N4O5 mol. wt. 413.22
m.p. 226-227° [1159].
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1-(3,5-Dichloro-4-hydroxyphenyl)-1-butanone
[129527-09-9] C1oH10CL,0, mol. wt. 233.10
OH Synthesis
Cl Cl -Obtained by Fries rearrangement of 2,6-dichlorophenyl
butyrate with aluminium chloride for 1 h at 140-150°

(59 %) [3079].
CO(CH,),CH;  m.p. 96-97° [3079].

Na salt [129527-10-2] C10HoCl,O,Na mol. wt. 255.07

1-(4,5-Dichloro-2-hydroxyphenyl)-1-butanone
[71290-02-3] C10H10C1L,0, mol. wt. 233.10
OH Synthesis
CO(CH,),CH; -Obtained by condensation of butyryl chloride on
3,4-dichlorophenol [2958].

Cl m.p. 75-76° [2958].
Cl

1-(3,5-Dichloro-2,4-dihydroxyphenyl)-1-butanone

C10H10C1203 mol. wt. 249.10

OH Syntheses
Cl CO(CH;),CH; -Obtained by reaction of an excess of chlorine with
2,4-dihydroxybutyrophenone in 80 % acetic acid
HO (21 %) [449].
Cl -Also obtained by treatment of 4-chloro-6-butyrylre-
sorcinol in ether with a slow stream of chlorine gas
for 1 h (36 %) [2141].

m.p. 124-125° [2141], 110.5-111° [449].

1-(4-Fluoro-2-hydroxy-5-nitrophenyl)-1-butanone
[120259-64-5] C1oHoFNOy4 mol. wt. 227.19

OH Synthesis
CO(CH,),CH; -Refer to: [958].

NO,
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1-(4-Hydroxy-3,5-diiodophenyl)-1-butanone
[340317-30-8] C10H10120, mol. wt. 415.99

OH Syntheses
I I -Obtained by reaction of iodine with 4-hydroxy-butyrophe-
none in ethanol in the presence of yellow mercuric
oxide [516].
CO(CH,),CH3 -Also refer to: [2741].
m.p. 115° [2741], 106° [516].

Methyl ether C“lelzoz mol. wt. 430.02
colourless prisms [516]; m.p. 79° [516].

1-(2-Hydroxy-3,5-dinitrophenyl)-1-butanone

Ci0H10N>O6 mol. wt. 254.20
OH Syntheses
NO, CO(CH,),CH; -Obtained by slowly adding a cold solution of 90 %

HNOj; in acetic anhydride to a cold solution of
o-hydroxy-butyrophenone in acetic anhydride at

NO, below 15°. The mixture was then stirred for 1 h at
r.t. (10 %) [116].

-Also refer to: [1078].

yellow needles [116]; m.p. 118-120° [116];
'"H NMR [116], IR [116];
TLC [116, 1078]; HPLC [1078].

1-(3-Bromo-4-hydroxyphenyl)-1-butanone

C10H11Bf02 mol. wt. 243.10
OH Synthesis
Br -Obtained (by-product) by reaction of butyryl chloride with

2-bromoanisole or 2-bromophenetole in the presence of alu-
minium chloride (XIX) [1334].
CO(CH,),CH3; m.p. 122° [1334].
Methyl ether C1H,3BrO, mol. wt. 257.13

-Preparation by reaction of butyryl chloride with 2-bromoanisole in the presence of
aluminium chloride (X) [1334].

m.p. 71° [1334].
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Ethyl ether C,,H,5BrO, mol. wt. 271.15

-Preparation by reaction of butyryl chloride with 2-bromophenetole in the presence
of aluminium chloride (XIII) [1334].

m.p. 57° [1334].

1-(4-Bromo-2-hydroxyphenyl)-1-butanone
CoH;,BrO; mol. wt. 243.10
OH Synthesis

CO(CH,),CH;3 -Refer to: [132].
m.p. 31-32° [132]; 'H NMR [132].
Br

1-(5-Bromo-2-hydroxyphenyl)-1-butanone
[105211-80-1] CyoH;BrO, mol. wt. 243.10

Syntheses

OH
CO(CH,),CH; -Obtained by Fries rearrangement of 4-bromophenyl buty-
rate with aluminium chloride [1701, 2797], [1640] (56 %).
Br

b.p.o.35 104—106° [1640], b.p.; 127-132° [1701];
m.p. 53.6° [1701]; IR [1640].
1-(3-Bromo-2,4-dihydroxyphenyl)-1-butanone
[1204738-04-4] CioH;1BrO; mol. wt. 259.10
Synthesis

OH
Br CO(CH,)CH; -Refer to: [1672].
MS [1672].
HO

1-(3-Bromo-2,6-dihydroxyphenyl)-1-butanone
[99070-24-3] CioHBrO3 mol. wt. 259.10

Synthesis

OH
CO(CH,),CH; -Obtained by  decarboxylation of  1-[5-bromo-
2,4-dihydroxy-3-(1-oxobutyl)]benzoic acid [2811].
Br

yellow fibrous needles [2811];
m.p. 108-109° [2811].

OH
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1-(4-Bromo-2,5-dihydroxyphenyl)-1-butanone
[52376-23-5] CoH;BrO; mol. wt. 259.10

OH Synthesis
CO(CH,),CH; -Obtained by Fries rearrangement of
2-bromohydroquinone dibutyrate with aluminium

Br chloride at 170-180° for 2 h [1105].
OH m.p. 98-99° [1105].
Semicarbazone [52376-24-6] C,1H4BrN50; mol. wt. 316.15

m.p. 198° [1105].

1-(5-Bromo-2,3,4-trihydroxyphenyl)-1-butanone

Cl()H”BrO4 mol. wt. 275.10
OH Synthesis
HO CO(CH,),CH; -Obtained by reaction of bromine with
4-butyroylpyrogallol in acetic acid [506].
HO m.p. 137° [506].

Br

1-(2-Chloro-3-hydroxyphenyl)-1-butanone

[1201-04-3] C,oH;,ClO, mol. wt. 198.65
OH Syntheses
Cl -Refer to: [2047, 2048, 2766, 2767 (88 %)].
b.p.o3 110-120° [2047, 2048, 2766, 2767].
CO(CH,),CH;
Methyl ether [1133-58-0] C,1H;5ClO, mol. wt. 212.68

b.p.ox 174-180° [2047, 2048, 2767];
nZ = 1.5375 [2047, 2048, 2767].

1-(2-Chloro-4-hydroxyphenyl)-1-butanone
[1130-98-9] C,0H;,ClO, mol. wt. 198.65

OH Syntheses
-To n-butyryl chloride, 3-chloroanisole and carbon disulfide was
added aluminium chloride, in small portions at 25°. The mixture
Cl stirred 1 h at r.t. and 45 min at 55°. Pentane and aluminium
CO(CH,),CH; chloride added, heated 3 h at 80° [2056].
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-Also obtained from its 2-propynyl ether by palladium-catalyzes
deprotection [2378].
-Also refer to: [2047, 2048, 2055, 2058, 2060, 2765-2767].

b.p.o.1 100-110° [2061], b.p.g» 155-175° [2054], b.p.g.03 160-178° [2767];
m.p. 82.5-84° [2047, 2048, 2055, 2056, 2058, 2060, 2765-2767].
Methyl ether [4070-68-2] C,H;3Cl0O, mol. wt. 212.68
-Refer to: [2047, 2767].
b.p.1.5-2.09 122-138° [2047].

2-Propynyl ether [500127-72-0] C3H5CIO, mol. wt. 236.70

-Obtained by  reaction of  propargyl bromide  with  2-chloro-
4-hydroxybutyrophenone [2378].

1-(3-Chloro-2-hydroxyphenyl)-1-butanone
[60474-43-3] Cy0H;,CIO, mol. wt. 198.65

OH Syntheses

Cl CO(CH,),CH; -Obtained by Fries rearrangement of o-chlorophenyl
butyrate with aluminium chloride for 2 h at 110°

(36.5 %) [2799].
-Also refer to: [2423].

m.p. 118° [2799].

Semicarbazone [100130-01-6] C11H14CIN50, mol. wt. 255.70
m.p. 142° [2799].

1-(3-Chloro-4-hydroxyphenyl)-1-butanone
[500127-73-1] C10H11C102 mol. wt. 198.65

OH Syntheses
Cl -Obtained (by-product) by reaction of butyryl chloride with
2-chloroanisole or 2-chlorophenetole in the presence of alumin-
ium chloride (XVI) [1334].
CO(CH,),CH; -Also refer to: [2767].

m.p. 123.5-124° [2378], 122° [1334], 82.5-84° [2061];
"H NMR [2378], IR [2378].
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Methyl ether [868075-01-8] C,,H,5ClO, mol. wt. 212.68

-Preparation by reaction of butyryl chloride with 2-chloroanisole in the presence of
aluminium chloride (III) [1334].

m.p. 71° [1334].

Ethyl ether C,,H,5Cl0, mol. wt. 226.70

-Preparation by reaction of butyryl chloride with 2-chlorophenetole in the presence
of aluminium chloride (VI) [1334].

m.p. 72° [1334].

1-(4-Chloro-2-hydroxyphenyl)-1-butanone
[4133-95-3] C,oH,,ClO, mol. wt. 198.65

OH Syntheses
/©/CO(CH2)2CH3 -Preparation by Fries rearrangement of m-chlorophenyl
butyrate with aluminium chloride,
Cl *without solvent for 2 h at 130° (80 %) [2802] or for 3 h
at 140-150° (87 %) [2432];
*in nitrobenzene at 25° for 6 h (83 %) [2802].
-Also refer to: [2428, 2429, 2767].

b.p.o.o3 145° [2047, 2767], b.p.o.03 160-178° [2055];
m.p. 51° [2432,2802]; 'H NMR [2432], IR [2432].

Methyl ether [4070-69-3] Cy1H;3ClO, mol. wt. 212.68

-Obtained by methylation of the above ketone in the usual way (90 %) [2802].
-Also refer to: [2767].

b.p.ss 135° [2802].

1-(5-Chloro-2-hydroxyphenyl)-1-butanone
[51978-33-7] C,0H,,CIO, mol. wt. 198.65

OH Syntheses
CO(CH,),CH; -Preparation by Fries rearrangement of 4-chlorophenyl
butyrate with aluminium chloride [3170], (59.5 %) [1640],
*without solvent [3325] at 155° for 30 min [1702] or at
Cl 150-160° for 30 min [1701];
*in nitrobenzene, first at r.t. overnight, then at 50-60° for
8 h [1702].
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-Also obtained by reaction of butyric acid with 4-chlorophenol in the presence of
boron trifluoride at 150° for 5 h (86 %) [1684].
-Also refer to: [1686, 2956].

b.p.; 108-112° [1702], b.p.os 115-118° [1640],
b.p.3 127-132° [1701], b.p.;s 151-152° [1684];
m.p. 55° [1684], 53.6° [1701], 50.5° [1702, 3170], 49-50° [3325];
IR [1640, 1684, 2957], (Sadtler standard N° 8982), UV [2956, 3170].
Methyl ether C,,H,5ClO, mol. wt. 212.68

b.p. 98-105° [1166].

1-(3-Chloro-2,6-dihydroxyphenyl)-1-butanone
[99070-83-4] CioH;,ClO; mol. wt. 214.65

OH Syntheses
CO(CH,),CH; -Obtained by  decarboxylation of  1-[5-chloro-
2,4-dihydroxy-3-(1-oxobutyl)]benzoic acid [2811].
OH -Also obtained by hydrolysis of 8-butyryl-7-hydroxy-
Cl 6-chloro-4-methylcoumarin ~ with 12 %  sodium
hydroxide [2811].

yellow needles [2811]; m.p. 115° [2811].

Dibenzoate [102665-28-1] C,4H9ClIOs mol. wt. 422.86
colourless plates [2811]; m.p. 123° [2811].

1-(5-Chloro-2,4-dihydroxyphenyl)-1-butanone

[90919-46-3] Cy0H;,ClO; mol. wt. 214.65
OH Syntheses
CO(CH,),CH; -Obtained by treatment of
2,4-dihydroxybutyrophenone in ether with sulfuryl
HO chloride (75 %) [2141].
Cl -Also obtained by reaction of butyric acid with

4-chloro-resorcinol in the presence of zinc chloride,
*at 125—-135° for 2 h (62 %) [2141];

*at 140-145° for 3 min [586].
-Also refer to: [1052].

b.p.o, 180-195° [2141]; m.p. 96° [586], 84—85° [2141].
BIOLOGICAL ACTIVITY: Bactericide [1052].

2,4-Dinitrophenylhydrazone [92907-10-3] C;¢H;sCIN4Og mol. wt. 394.77
m.p. 235° [586].
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1-(3-Chloro-2,4,6-trihydroxyphenyl)-1-butanone

[1245818-23-8] Cy0H;,Cl0O4 mol. wt. 230.65
OH Synthesis
Cl CO(CH,),CH; -Obtained by reaction of 2,4,6-trihydroxy-1-butanone

8

with sulfuryl dichloride in ethanol/chloroform at
OH 0° for 0.5 h [2141].
'H NMR [1676], °C NMR [1676]; MS [1676].

HO

1-(2-Fluoro-3-hydroxyphenyl)-1-butanone
C10H11F02 mol. wt. 182.20

Synthesis
CO(CH,),CH;3 -Refer to: [1516].
m.p. 85-87° [1516].

T
o
&S

1-(2-Fluoro-4-hydroxyphenyl)-1-butanone
C1oH11FO, mol. wt. 182.20

Synthesis
CO(CH,),CH; -Refer to: [2233].
"H NMR [2233]; MS [2233].

-

HO

1-(3-Fluoro-2-hydroxyphenyl)-1-butanone

[949902—14—1] C]()H] 1FO2 mol. wt. 182.20
OH Syntheses
F CO(CH,),CH;3 -Refer to: [310, 311].

&%

Methyl ether [949902-16-3]
C11H13F02 mol. wt. 196.22

-Refer to: [310, 311].

1-(3-Fluoro-4-hydroxyphenyl)-1-butanone
[586-18-5] CyoH,FO, mol. wt. 182.20

OH Syntheses
F -Obtained by total demethylation of 3-fluoro-4-methoxy-butyro-
phenone by treatment in boiling pyridinium chloride
(62 %) [517].
CO(CH,),CH; -Also obtained by reaction of butyryl chloride with 2-fluoro-
anisole in the presence of aluminium chloride [918].

m.p. 91° [918], 90° [517]; 'H NMR [918].
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Methyl ether [347-65-9] C;1H3FO, mol. wt. 196.22

-Obtained by reaction of butyryl chloride with o-fluoroanisole in the presence of
aluminium chloride,

*in carbon disulfide (90 %) [517];

*in nitrobenzene at 110° [671].

-Also refer to: [672, 3158].

b.p.16 161-162° [517];
m.p. 57-58° [671, 672], 55° [517].

2,4-Dinitrophenylhydrazone C,7H{7FN4O¢ mol. wt. 392.34
of the methyl ether

m.p. 188° [517].

1-(5-Fluoro-2-hydroxyphenyl)-1-butanone
[575—67-7] CIOHI ]F02 mol. wt. 182.20

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of p-fluorophenyl buty-
rate with aluminium chloride,
*without solvent at 155° for 30 min (83 %) [2991];
F *in 1,2-dichloroethane at 100° for 2 h (80-85 %) (2) [1998].

N.B.: Industrial preparation from 500 kg of the ester (Sanofi industries, Aramon, Fr.).

-Also obtained by reaction of butyric acid with 4-fluorophenol in the presence of
boron trifluoride in a sealed tube for 3 h at 125° (80 %) [1684].

-Also obtained by reaction of p-fluorophenetole, first treated with aluminium
chloride in benzene, with butyryl chloride in the presence of aluminium chloride
at 150-160° for 60-90 min (25 %) [2991].

-Also refer to: [1686].

b.p.g 105-114° [2991], b.p.14 116-118° [2991], b.p.oo 130-131° [1684];
m.p. 39° [1998], 38-39° [1684, 2991];
"H NMR [1998], IR [1998], UV [1998], MS [1998].

2,4-Dinitrophenylhydrazone [100697-02-7] C;gH;5sFN4Os mol. wt. 362.32
m.p. 216° [1998].

1-(3-Hydroxy-2-iodophenyl)-1-butanone

CIOHIIIOZ mol. wt. 290.10
OH Synthesis
1 -Refer to: [73].
Methyl ether [213387-03-2]
CO(CHz)zCH3 C[ ]H13102 IIlOl. wt. 30413

-Refer to: [73] (76 %).
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N.B.: Regioselective directed meta-acylation of aromatic compounds via cycload-
dition of nitriles to benzyne-zirconocene complexes.

reddish orange oil [73];
"H NMR [73], '*C NMR [73], IR [73], MS [73].
1-(2,4-Dihydroxy-3-iodophenyl)-1-butanone
[1204737-62-1] C10H11103 mol. wt. 306.10
OH Synthesis

! CO(CH,),CH; -Refer to: [1672].
MS [1672].
HO

1-(2-Hydroxy-3-nitrophenyl)-1-butanone

[91992-00-6] CoH11NO4 mol. wt. 209.20
OH Syntheses
NO, CO(CH,),CH; -Obtained by treatment of 3-ethyl-8-nitrochromone

with potassium hydroxide [785].

-Also obtained by slowly adding a cold solution of 90 % HNOj in acetic anhydride
to a cold solution of o-hydroxybutyrophenone in acetic anhydride at below 15°.
The mixture was then stirred for 1 h at r.t. (30 %) [116].

-Also refer to: [116, 786, 1078].

yellow needles [116];

m.p. 108-110° [785, 786], 43—-45° [116];

N.B.: One of the reported melting point is obviously wrong.
"HNMR [116], IR [116]; TLC [116, 1078]; HPLC [1078].

1-(2-Hydroxy-4-nitrophenyl)-1-butanone

[90922-78-4] CioH;1NO4 mol. wt. 209.20

OH Syntheses

CO(CH,),CH; -Obtained by Fries rearrangement of 3-nitrophenyl
butyrate with aluminium chloride at 135-140° for
NO,

150 min (3.5-5 %) [3009].
-Also refer to: [2921].

m.p. 63.5-64° [3009].
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Phenylhydrazone [94708-70-0] Ci6H{7N305 mol. wt. 299.33
m.p. 179-180° [3009].

Benzyl ether [1192824-04-6] C17H7NO, mol. wt. 299.33
-Obtained by reaction of benzyl chloride with 2-butanoyl-5-nitrophenol [2921].

1-(2-Hydroxy-5-nitrophenyl)-1-butanone
C10H11N04 mol. wt. 209.20

OH Syntheses
CO(CH,),CH; -Obtained by slowly adding a cold solution of 90 % HNO;
in acetic anhydride to a cold solution of o-hydroxy-buty-
rophenone in acetic anhydride at below 15°. The mixture
NO, was then stirred for 1 h at r.t. (60 %) [116].

-Also refer to: [1078, 2415].

yellow needles [116]; m.p. 108-110° [116];
'"HNMR [116], IR [116]; TLC [116, 1078]; HPLC [1078].

USE: Formation of chelates with Cu(II), Ni(II), Co(II) and Zn(II) [2415].

Diphenylmethyl ether [508210-78-4] Cy3H,NO, mol. wt. 375.42
-Refer to: [2020]; 'H NMR [2019].

1-(4-Hydroxy-3-nitrophenyl)-1-butanone
[82350-83-2] C1oH1NO4 mol. wt. 209.20
OH Syntheses
NO, -Obtained by treatment of 4-chloro-3-nitrobutyrophenone with
boiling 6 % aqueous potassium hydroxide [2147].
-Also obtained by reaction of butyryl chloride with o-nitro-

CO(CH,),CH; phenol in the presence of aluminium chloride in nitrobenzene
for 2.5 h at 55-60°, then at r.t. overnight (43 %) [465].

pale yellow needles [2147]; m.p. 47.6-48.2° [465], 46° [2147].

2,4-Dinitrophenylhydrazone Ci6H5N504 mol. wt. 389.32
m.p. 192.4-192.8° [465].

4-Nitrophenylhydrazone C6H6N4O5 mol. wt. 344.33
masses of orange crystals [2147]; m.p. 203-204° [2147].
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Methyl ether [1032174-10-9] C11H;3NO4 mol. wt. 223.23

-Obtained by adding potassium nitrate to an ice-cold solution of
4-methoxybutyrophenone in sulfuric acid, then the reaction was run at r.t. for
8-15 h (61 %) [2243].

white solid [2243]; m.p. 69-70° [2243]; 'H NMR [2243].

1-(2,4-Dihydroxy-3-nitrophenyl)-1-butanone
[103205-61-4] C10H;1NOs mol. wt. 225.20

OH Syntheses
NO, i CO(CH,),CH; -Obtained by reaction of butyric anhydride (1.1 mol)
with 2-nitroresorcinol (1 mol) in the presence of
aluminium chloride (3.3 mol) in nitrobenzene at
100° [105].

HO

-Also obtained by reaction of butyric anhydride with 2-nitroresorcinol in the
presence of aluminium chloride in nitrobenzene on a boiling water bath for 3 h
(46 %) [799].

m.p. 90-91° [799], 90° [105].

1-(2,4-Dihydroxy-5-nitrophenyl)-1-butanone
[103204—42—8] C]QH] INOS mol. wt. 225.20

OH Syntheses
CO(CH,),CH; -Obtained by reaction of nitric acid (d=1.40-1.42)
with resbutyrophenone,
HO *without solvent, first at 0°, then at r.t. (92 %) [166];
NO, *in acetic acid, first at 0°, then at 45° (40 %) [799].

pale yellow needles [799], yellow needles [166];
m.p. 121.5-122° [166], 120-121° [799].
Dimethyl ether [100137-55-1] C1,H;5NOs mol. wt. 253.25

-Obtained by reaction of dimethyl sulfate with 2.4-dihydroxy-5-nitrobutyro-
phenone in the presence of potassium carbonate in refluxing acetone for 12 h
(70 %) [166].

m.p. 113-114° [166].



1 Aromatic Hydroxyketones Derived from 1-Butanoic Acid 37

1-(2,6-Dihydroxy-3-nitrophenyl)-1-butanone
[103204-43-9] C10H{1NOs mol. wt. 225.20

OH Syntheses

NO, i CO(CH,),CH; -Obtained by Fries rearrangement of
4-nitroresorcinol butyrate (1 mol) with aluminium
OH chloride (3.3 mol) in nitrobenzene at 110-120° for

2 hor at r.t. for 72 h [104].
-Also obtained by heating a mixture of butyric anhydride and 4-nitroresorcinol in
the presence of aluminium chloride in nitrobenzene for 3 h in a water bath [2224].
-Also  obtained by reaction of  nitric acid (d=142) with

2,6-dihydroxybutyrophenone at 0° for 10 min [2224].

m.p. 78° [104, 2223, 2224].

1-(3,4-Dihydroxy-5-nitrophenyl)-1-butanone
[134610-36-9] C1oH11NOs mol. wt. 225.20

OH Synthesis
NO, OH -Obtained by treatment of 4-hydroxy-3-methoxy-5-nitro-
butyrophenone with pyridinium chloride at 200° for
40 min [324].
CO(CH,),CH; m.p. 88-90° [324].

1-(2,4,6-Trihydroxy-3-nitrophenyl)-1-butanone
[119691-93-9] CoH{NOg mol. wt. 241.20

OH Synthesis
NOzj@:CO(CHZ)ZCH3 -Obtained by adding hexane, then a mixture of con-
centrated sulfuric acid and fuming nitric acid at 0° to
OH a solution of phlorobutyrophenone in concentrated
sulfuric acid below 0° (70-80 %) [3414].

bright yellow needles [3414]; m.p. 93-94° [3414];
'"H NMR [3414], IR [3414], MS [3414].

BIOLOGICAL ACTIVITY: Germination inhibitory activity [3414]; PET
inhibition [3414].

HO

1-(3-Amino-5-chloro-2-hydroxyphenyl)-1-butanone
C10H2CINO, mol. wt. 213.66

OH Synthesis
NH, CO(CH,),CH; -Refer to: [2105].

Cl
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1-(3-Amino-5-fluoro-2-hydroxyphenyl)-1-butanone
C10H12FN02 mol. wt. 197.21

OH Synthesis
NH, CO(CH,),CH; -Refer to: [2105].

F

1-[2,4-Dihydroxy-5-(sulfooxy)phenyl]-1-butanone
C10H1207S mol. wt. 276.27

OH Synthesis
CO(CH,),CH; -Obtained by hydrolysis of its potassium salt with 3 N
HCI at 95° for 30 min (41 %) [166].
HO yellow prisms [166]; m.p. 147-148° [166].
OSOs;H

Isolation from natural sources

-From urines of dogs and rats [166].

K salt
Potassium 5-butyryl-2,4-dihydroxyphenylsulfate
[116956-62-8] Cy0H10,SK mol. wt. 314.36

colourless plates [166]; m.p. 230-232° [166];
UV [166]; paper chromatography [166].

1-(2-Amino-5-hydroxyphenyl)-1-butanone

[404919-01-3] CoH13NO, mol. wt. 179.22

NH, Synthesis
CO(CH,),CH; -Refer to: [3331].

USE: Preparation of indazoles having an action similar to
that of a thyroid hormone and method for the production

OH
thereof, and their use in medicaments [3331].
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1-(3-Amino-4-hydroxyphenyl)-1-butanone

C10H13N02 mol. wt. 179.22
OH Synthesis
NH, -Obtained by treatment of 4-hydroxy-3-nitrobutyrophenone in

solution of aqueous sodium carbonate with sodium hydrosulfite
at reflux [254].
CO(CH,),CH; white leaflets [254]; m.p. 115-116° (d) [254].

BIOLOGICAL ACTIVITY: Antibacterial [254].

1-(4-Amino-2-hydroxyphenyl)-1-butanone
C10H13N02 mol. wt. 179.22

OH Syntheses
CO(CH,),CH; -Obtained by hydrolysis of 1-(4-acetylamino-
2-hydroxy-phenyl)-1-butanone (SM) (m.p. 102°)
NH, with boiling 50 % HCI [1552]. SM was prepared,

*by Friedel-Crafts reaction of n-butyryl chloride with m-acetylaminoanisole in the
presence of an excess of aluminium chloride in refluxing 1,2-dichloroethane for
2 h (58 %) [1552];

*or by Fries rearrangement of m-acetylaminophenyl n-butyrate (m.p. 85°) with
aluminium chloride (2 mol) for 4 h at 180° (46 %) [1552].

m.p. 139° [1552].

1-(4-Amino-3-hydroxyphenyl)-1-butanone
[123172-47-4] C10H13NO, mol. wt. 179.22

OH Syntheses
NH, -Obtained by treatment [424] of 6-butyryl-
benzoxazolinone with boiling 10 % aqueous sodium
CO(CH,),CH;  hydroxide for 4 h (60 %) [2161].

-Also refer to: [2162].
m.p. 118-120° [2161].

USE: Preparation of acylbenzoxazinon acetates [2162].

1-(5-Amino-2-hydroxyphenyl)-1-butanone
[99075-34-0] C10H13N02 mol. wt. 179.22

OH Syntheses
CO(CH,),CH; -Obtained by hydrolyzing 5-acetamido-2-hydroxy-butyro-
phenone with boiling 50 % HCI [1449].
-Also refer to: [2029].
NH, m.p. 53° [1449].
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Acetate C12H15NO3 mol. wt. 221.26
m.p. 134° [1449].
BIOLOGICAL ACTIVITY: Glycosuric [1449]; Toxicity [1449].

1-(5-Amino-2,4-dihydroxyphenyl)-1-butanone
Ci0H13NO; mol. wt. 195.22

OH Synthesis

CO(CH,),CH; -Refer to: [166].
Dimethyl ether [100370-41-0]
HO C12H17NO3 mol. wt. 223.27

NH,

-Obtained from 2,4-dimethoxy-5-nitrobutyrophenone by treatment with clean
mossy zinc and HCI on the water bath (52 %) [166].

m.p. 75-76° [166].

1-[5-Bromo-2,4-dihydroxy-3-(1-oxobutyl)]benzoic acid

[99853-34-6] C;1H;{BrOs mol. wt. 303.11
OH Syntheses

CH;(CH,),CO CO,H -Obtained by adding butyric anhydride to a cold

solution of methyl 2,4-dihydroxy-

HO 5-bromobenzoate and aluminium chloride in nitro-

Br benzene. The mixture was left overnight at r.t., and

then heated at 100-105° for 4 h [2811].

-Also obtained by Friedel-Crafts butyrylation of 5-bromo-p-resorcylic acid [2811].
-Also obtained by hydrolysis of the methyl ester with 10 % NaOH on a water bath
for 1 h and then kept overnight at r.t. [2811].

-Also obtained by heating 2-hydroxy-4-butyroxy-5-bromobenzoic acid (m.p. 146°)
with aluminium chloride at 170-175° for 1 h [2811].

needles [2811]; m.p. 211° (d) [2811].

Methyl ester [104780-38-3] C,H3BrOs mol. wt. 317.14
-Obtained at the same time in the first reaction above mentioned (21 %) [2811].

yellow needles [2811]; m.p. 107° [2811].



1 Aromatic Hydroxyketones Derived from 1-Butanoic Acid 41

Oxime of the methyl ether [100116-12-9] C,H;4BrNOs mol. wt. 332.15
colourless granules [2811]; m.p. 166° (d) [2811].

5-(1-Oxobutyl)-2-hydroxybenzoyl chloride

Cl lHl 1C103 mol. wt. 226.66
OH Synthesis
COCl -Refer to: [523].
Methyl ether [64808-72-6]
C1,H,5ClO; mol. wt. 240.68

CO(CH,),CH;
-Obtained by chlorination of 5-butyryl-2-methoxybenzoic acid [523].
m.p. 65° [523]; 1R [523].

1-[5-Chloro-2,4-dihydroxy-3-(1-oxobutyl)]benzoic acid

[99854-28-1] C,1H;,CIOs mol. wt. 258.66
OH Syntheses

CH;(CH,),CO CO,H -Obtained by adding butyric anhydride to a

cold solution of methyl 2,4-dihydroxy-

HO 5-chlorobenzoate and aluminium chloride in nitro-

Cl benzene. The mixture was left overnight at r.t., and

then heated at 100—-105° for 4 h [2811].

-Also obtained Fries rearrangement of 2-hydroxy-4-butyroxy-5-chlorobenzoic acid
(m.p. 145°) with aluminium chloride at 145° for 1 h [2811].

-Also obtained by hydrolysis of the methyl ester with 10 % NaOH on a water bath
for 1 h and then kept overnight at r.t. [2811].

pale yellow needles [2811]; m.p. 203° (d) [2811].

Methyl ester [104851-85-6] C,H;3CIO5 mol. wt. 272.68
-Obtained at the same time in the first reaction above mentioned [2811].

yellow silky needles [2811]; m.p. 100° [2811].

Oxime of the methyl ester [100116-82-3] C;,H{4CINOs mol. wt. 287.70
shining needles; m.p. 167° (d) [2811].
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Dibenzoate of the methyl ester [102949-16-6] C,cH,;ClO; mol. wt. 480.90

colourless truncated needles; m.p. 101° [2811].

1-(3,5-Dichloro-2,4-dihydroxy-6-methoxyphenyl)-1-butanone

C11H12C1204 mol. wt. 279.12
OH Synthesis
Cl CO(CH,),CH; -Obtained by reaction of chlorine with 2,4-dihydroxy-
6-methoxybutyrophenone in water [2012].
HO OCH; "H NMR [2012], MS [2012].

Cl

BIOLOGICAL ACTIVITY: Differentiation-inducing factor from the slime mould
Dictyostelium discoideum [2012].

1-(3,5-Dichloro-2,6-dihydroxy-4-methoxyphenyl)-1-butanone
(DIF-1) (—2)

[118222-70-1] C11H2CL,04 mol. wt. 279.12
OH Syntheses
Cl CO(CH,),CH; -Obtained by reaction of sulfuryl chloride (1.5
equiv.) with  2,6-dihydroxy-4-methoxybutyr-
CH;0 OH ophenone in a methylene chloride/ethanol mixture
Cl atr.t. [1129].

-Also obtained by reaction of chlorine with 2,6-dihydroxy-4-methoxybutyr-
ophenone in water [2012].
-Also refer to: [1772, 1773, 2341].

Yellow amorphous solid [1129]; 'H NMR [2012], MS [1129, 2012].

BIOLOGICAL ACTIVITY: DIF-1 derivs. for treating diabetes and obesity [1773];
Structural requirements of Dictyostelium differentiation-inducing factors for their
stalk-cell-inducing activity in Dictyostelium cells and antiproliferative activity in
K562 human leukemic cells [1129]; Differentiation-inducing factor from the slime
mould Dictyostelium discoideum [2012].

1-(2-Hydroxy-3,5-diiodo-4-methylphenyl)-1-butanone

[883566-08-3] C1H21,0, mol. wt. 430.02
OH Synthesis
I CO(CH,),CH; -Obtained by iodination of 2-hydroxy-4-methyl-
butyrophenone in the presence of iodine and iodic
CH;4 acid in 95 % ethanol at 35-40° for 1.5 h (81 %)
I [2422].

m.p. 98° [2422];
'"H NMR [2422], '3C NMR [2422], IR [2422], MS [2422].
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3-Butyryl-4-hydroxybenzoic acid
[25065-15-0] C1H,04 mol. wt. 208.21

OH Synthesis
CO(CH,),CH; -Obtained by hydrolysis of its ethyl ester [967].
m.p. 202° [967].
Acetate [23298-90-0]
CO,H C13H405 mol. wt. 250.24

-Obtained by acetylation of 3-butyryl-4-hydroxybenzoic acid [967].
m.p. 113° [967].

Methyl ether [258273-25-5] C2H 1404 mol. wt. 222.24
-Obtained by methylation of 3-butyryl-4-hydroxybenzoic acid [967].
m.p. 185° [967].

Ethyl ether [258273-42-6] C3H604 mol. wt. 236.27

Ethyl ester C13H1604 mol. wt. 236.27

-Obtained by reaction of butyryl chloride with ethyl 4-hydroxybenzoate in the
presence of aluminium chloride in tetrachloroethane, then the reaction mixture
was heated at 120° for 3—4 h [967].

b.p.3s 180° [967]; ng = 1.5268 [967].

5-Butyryl-2-hydroxybenzoic acid

[106393-53-7] C11H,04 mol. wt. 208.21
OH Syntheses

COOH -Obtained by hydrolysis of methyl 5-butyryl-2-hydroxy-
benzoate,

*with boiling 20 % solution of potassium hydroxide [730];
CO(CH,),CH; *with boiling dilute solution of sodium hydroxide for 2.5 h
81 %) [107].

-Also obtained by alkaline hydrolysis of 5-butyrylsalicylamide [1158].
m.p. 168-170° [107], 153° [1158], 152-153° [730].

Methyl ester [36481-17-1] C1,H,40, mol. wt. 222.24

-Obtained by Fries rearrangement of methyl 2-(butyryloxy)benzoate with
aluminium chloride [523] in boiling carbon disulfide for 2 h, then the reaction
mixture heated for a few min after solvent elimination [730].

-Also refer to: [107, 689 (91 %), 700] (79 %)].

m.p. 73° [730], 70.5-71.5° [689], 70-71° [700], 70° [523];
IR [523].
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Methyl ether of the methyl ester [64808-71-5] C;3H;s04 mol. wt. 236.27
-Obtained by methylation of the above methyl ester [523].
m.p. 72° [523]; 1R [523].

Methyl ether [64779-96-0] C2H 40,4 mol. wt. 222.24
-Obtained by saponification of its above methyl ester [523].
m.p. 105-106° [523]; IR [523].

1-(3-Bromo-2-hydroxy-5-methylphenyl)-1-butanone

[727687-84-5] C1H3BrO, mol. wt. 257.13
OH Synthesis
Br CO(CH,),CH; -Obtained by reaction of bromine with 2-hydroxy-

5-methyl-butyrophenone in refluxing dilute acetic
acid (69 %) [375].
CH; yellow crystals [375]; m.p. 71-72° [375];

"H NMR [375], IR [375].

1-(3-Chloro-2-hydroxy-5-methylphenyl)-1-butanone

C,1H;3CIO, mol. wt. 212.68
OH Synthesis
Cl CO(CH,),CH; -Preparation by Fries rearrangement of 2-chloro-

4-methyl-phenyl butyrate with aluminium chloride at
120° for 10 min (quantitative yield) [2647].
CH; m.p. 62° [2647].

1-(3-Chloro-4-hydroxy-5-methylphenyl)-1-butanone

C11H13C102 mol. wt. 212.68
OH Synthesis
CH,4 Cl -Obtained from wastes in manufacturing of 4-chloro-

2-methylphenol [2762].

CO(CH,),CH;



1 Aromatic Hydroxyketones Derived from 1-Butanoic Acid 45

1-(5-Chloro-2-hydroxy-4-methylphenyl)-1-butanone
[408309-74-0] C;1H,3Cl10, mol. wt. 212.68

OH Syntheses
CO(CH,),CH; -Obtained by reaction of butyric acid with 4-chloro-
3-methylphenol in the presence of boron trifluoride,
CH; *at 100° for 1 h in a sealed tube (82 %) [1684];
Cl *at 70-80° for 2 h (80 %) [1684].

-Also obtained by Fries rearrangement of 4-chloro-3-methylphenyl butyrate in the
presence of aluminium chloride at 120° for 10 min (92 %) [2647].

m.p. 61-62° [2647], 61° [1684]; IR (Sadtler standard N° 8987) [1684].

1-[(3-Chloromethyl)-4-hydroxyphenyl]-1-butanone
[56490-86-9] C,1H,5ClO, mol. wt. 212.68

OH Synthesis
CH,CI -Obtained by adding 4-hydroxybutyrophenone in dioxane to a
37 % formaldehyde solution and 11 N hydrochloric acid. Then,
the mixture was heated at 50-60° for 1 h (55 %) [1573].
CO(CH,),CH; m.p. 121-123° [1573]; 'H NMR [1573].

1-(3-Chloro-2,6-dihydroxy-4-methoxyphenyl)-1-butanone

(DIF-3) (-2)
[861889-88-5] C11H;3Cl104 mol. wt. 244.67
OH Syntheses

equiv.) with  2,6-dihydroxy-4-methoxybutyr-
OH ophenone in a methylene chloride/ethanol mixture
atr.t. [1129].

Cls i CO(CH,),CH; -Obtained by reaction of sulfuryl chloride (1.5

CH;0

-Also refer to: [1772].
colourless amorphous solid [1129]; MS [1129].

BIOLOGICAL ACTIVITY: Structural requirements of Dictyostelium
differentiation-inducing factors for their stalk-cell-inducing activity in
Dictyostelium cells and antiproliferative activity in K562 human leukemic
cells [1129].
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1-(2-Hydroxy-5-iodo-3-methylphenyl)-1-butanone

[883566-11-8] C11H1510, mol. wt. 304.13
OH Syntheses
CH;4 CO(CH,),CH; -Obtained by iodination of 2-hydroxy-3-methyl-

butyrophenone in the presence of iodine and iodic

acid in 95 % ethanol at 35-40° for 1.5 h
I (80 %) [2422].

-Also refer to: [374].

m.p. 119° [2422];
"H NMR [2422], IR [2422], MS [2422].
2-Hydroxy-5-butyrylbenzamide
C11H13NO3 mol. wt. 207.23

OH Synthesis
CONH, -Obtained by Fries rearrangement of salicylamide butyrate in the
presence of aluminium chloride in nitrobenzene for 3 h at
20° [1158].
CO(CH,),CH; m.p. 183° [1158].

1-(2-Hydroxy-5-methyl-3-nitrophenyl)-1-butanone

[70978-45-9] C11H3NO4 mol. wt. 223.23
OH Synthesis
NO, CO(CH,),CH; -Preparation by nitration of 2-hydroxy-5-methyl-

butyrophenone at —20° using standard reagents
(55 %) [1017].
CH; m.p. 72-74° [1017].

1-(4-Hydroxy-2-methyl-3-nitrophenyl)-1-butanone

[1210-91-9] C1H3NO, mol. wt. 223.23
OH Syntheses

NO, -To n-butyryl chloride, 3-methyl-2-nitroanisole and carbon

disulfide was added aluminium chloride, in small portions at

CH; 25°. The mixture stirred 1 h at r.t. and 45 min at 55°. Pentane

CO(CH,),CH; and aluminium chloride added, heated 3 h at 80° [2056].

-Also refer to: [2047, 2048, 2766, 2767 (16.5 %)].
m.p. 133-134° [2047, 2048, 2056, 2766, 2767].
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1-(4-Hydroxy-3-methoxy-5-nitrophenyl)-1-butanone

[134610-35-8] C1H3NO5 mol. wt. 239.23
OH Synthesis
NO, OCH; -Obtained by reaction of 11.2 N nitric acid with
4-hydroxy-3-methoxybutyrophenone in acetic acid at
r.t. [324].

CO(CH,),CH; m.p. 92-93° [324].

1-(2-Hydroxy-3-methylphenyl)-1-butanone
[36375-38-9] Cy1H 140, mol. wt. 178.23

OH Syntheses

CH; CO(CH,),CH; -Obtained by Fries rearrangement of 2-methylphenyl
butyrate with aluminium chloride,

*at 160-180° for 30 min (60 %) [726], (45 %)
[1644];
*at 100° (40 %) [726].

-Also obtained by reaction of butyric acid with o-cresol in the presence of zinc
chloride at reflux for 2 h (Nencki reaction) (8 %) [317].
-Also refer to: [195].

b.p.1o 142-143° [317], b.p.y; 143° [726, 1644]; IR [2777].

Phenylhydrazone C7H,oN>,O mol. wt. 268.36
m.p. 157-158° [726].

2,4-Dinitrophenylhydrazone C,7HgN4Os5 mol. wt. 358.35
m.p. 190-192° [317].

1-(2-Hydroxy-4-methylphenyl)-1-butanone
[40991-98-8] C1H 40, mol. wt. 178.23

OH Syntheses

CO(CH,),CH; -Obtained from 2-difluoroboryloxy-4-methylbutyro-
phenone (III) by refluxing in dilute ethanol (X)
CH;

[2500]. 2-Difluoroboryloxy-4-methylbutyro-
phenone (III), still named in (Chem. Abstr., 124,
145544 u):

Difluoro[1-(2-hydroxy-4-methylphenyl)-1-butanonato-O,0’] boron (T-4) [173380-
47-7] C11H13BF202 mol. wt. 226.03
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-Compound (IIT) was obtained by reaction of butyric acid with m-cresol in the
presence of boron trifluoride etherate at r.t. for 30 min (39 %) [2500].

m.p. 75-76° [2500]; IR [2500].

-Also obtained by reaction of butyric acid with m-cresol,

*in the presence of zinc chloride, then boil for five min (17 %) [726];

*in the presence of boron trifluoride for 2 h at 70° (84 %) [1685].

-Also obtained by Fries rearrangement of m-tolyl butyrate with aluminium
chloride,

-without solvent,

*for 2 h at 160° (88 %) [726];

*for 10-20 min at 120-140° (75 %) [243];

*for 30 min at 120-148° (48 %) [1644];

*at 140-150° [906].

-in the presence of solvent,

*in nitrobenzene for 24 h at 25° (66 %) [243], for 66 h at 25-30° (70 %) [244] or for
10 days at+2° (72 %) [243];

*first in carbon disulfide, then at 60-70° for 1 h and 20° for 24 h after carbon
disulfide elimination (71 %) [515, 2089].

-Also obtained by reaction of butyryl chloride with m-cresol methyl ether in the
presence of aluminium chloride in carbon disulfide [1602].

-Also obtained (8) by irradiation of 2-methoxy-5-methylphenyl butyrate in 90 %
ethanol solution with the American Hanovia 450 W high pressure mercury arc amp
in a water-cooled immersion photo-chemical reactor for 2.5 h (10 %) [599].

-Also refer to: [2633].

pale yellow liquid [599];

b.p.o.a 45° [599], b.p.; 92-93° [244], b.p.4 112-115° [243], b.p.4 114° [906],
b.p.17 130-131° [2500], b.p.;0 136° [1602], b.p.;5 141-143° [1685],

b.p.1s 142-144° [726, 1644], b.p.;7 144-146° [515, 2089];

m.p. 17° [726, 1644], 14.5° [1685], 12-13° [1602];

"H NMR [599], IR [599, 2500], UV [2500], MS [599];

ESR [2940].

Methyl ether C,H 60, mol. wt. 192.26

-Obtained by reaction of butyryl chloride with 3-methylanisole in the presence of
aluminium chloride in carbon disulfide at r.t. for 24 h [2088].

Oxime C11H15N02 mol. wt. 193.25
m.p. 74-75° [726].

Phenylhydrazone C,7H,0N50 mol. wt. 268.36
m.p. 97-98° [243], 95-97° [726].
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1-(2-Hydroxy-5-methylphenyl)-1-butanone
[24323-47-5] C1H140, mol. wt. 178.23

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of 4-methylphenyl buty-
rate with aluminium chloride for 2 h at 170° (90 %)
[1348], for 3 h at 120-130° [194], for 1 h at 100° (60 %)
CH;4 [1644] or for 2 h at 150° [726].

-Also obtained by dealkylation of its ethyl ether with aluminium chloride in carbon
disulfide for 8 h at 60-70° [191].

-Also obtained by reaction of butyric acid with p-cresol in the presence of,

*zinc chloride at reflux for 2 h (27 %) [317];

*zinc chloride under microwave irradiation with 600 W for 3 min (95 %) [2211];

*stannic chloride under microwave irradiation with 700 W for 2 min at 50° and
atmospheric pressure conditions (95 %) [2212];

*boron trifluoride etherate under microwave irradiation for 2 min at
r.t. (95 %) [2210].

-Also obtained by reaction of butyryl chloride with p-cresol in the presence of
aluminium chloride in ethylene chloride at 110-120° for 8 h (66 %) [1769].

-Also obtained by adding aluminium chloride, then butyryl chloride to a solution of
aluminium p-cresylate in benzene. After standing 15 h, the mixture was refluxed
2 h (84.3 %) [1802].

-Also refer to: [375, 1822, 2516, 2932, 3028].

oil [2210-2212];

b.p.15 132-133° [194], b.p.5s 132° [317], b.p. 246° [2516];

m.p. 34° [191, 1644], 33° [1802], 32-33° [194], 30-31.5° [1769];
"H NMR [2210-2212], IR [2210-2212];

TLC [2210, 2211]; GLC [1348].

Cryoscopic study [182].

STUDIES: Stability constants of bivalent metal complexes with 2-hydroxy-
5-methyl-butyrophenone Cu(Il), Ni(Il), Co(II), UO,(II), Zn(II) and Mn(II) [2516].
Oxime [103582-37-2] C1H;5NO, mol. wt. 193.25

m.p. 97.5-98.5° [1769];
'"H NMR [1769], *C NMR [1769], IR [1769], UV [1769], MS [1921].

USE: Extraction of copper [1769].

2,4-Dinitrophenylhydrazone [127699-71-2] C7HgN4Os mol. wt. 358.35
m.p. 218-219° [1769].
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p-Nitrophenylhydrazone C,7H;9N505 mol. wt. 313.36
m.p. 184-186° [194].

Methyl ether [5340-05-6] CpH 60, mol. wt. 192.26

-Obtained by reaction of butyric anhydride with 4-methylanisole in the presence of
aluminium chloride in boiling carbon disulfide for 30 min (84 %) [2297].
-Obtained by methylation of 2-hydroxy-5-methylbutyrophenone [1602].

b.p.3 123° [2297], b.p.o; 166-168° [1602, 2296], b.p.739 276.5° [2297];
m.p. 86° [2297].

Ethyl ether C13H1802 mol. wt. 206.28

-Obtained by Friedel-Crafts reaction of butyryl chloride with 4-methylphenetole in
the presence of aluminium chloride [191].

oil [191];  b.p.1o 205° [191].

isoAmyl ether C6H240, mol. wt. 248.37
b.p.13 150° [823].

1-(2-Hydroxy-6-methylphenyl)-1-butanone
[1200-95-9] C11H1402 mol. wt. 178.23

OH Syntheses

CO(CH,),CH; -Refer to: [2047, 2048, 2766, 2767].
b.p.op 155-158° [2047, 2048, 2766, 2767].

CH;

Methyl ether CoH 60, mol. wt. 192.26
-Refer to: [2767].

1-(4-Hydroxy-2-methylphenyl)-1-butanone
[104174-31-4] C1H40, mol. wt. 178.23

OH Syntheses
-Obtained by Fries rearrangement of 3-methylphenyl butyrate
with aluminium chloride,
CH; *without solvent for 2 h at 160° [726];
CO(CH,),CH; *in carbon disulfide and diphenyl oxide, at 100-110° for
15-20 min, after elimination of carbon disulfide (<40 %) [730];
*in nitrobenzene at + 2° for 10 days (3 %) [243], at r.t. (2 %) [726] or at 25-30° for
66 h (11 %) [244].



1 Aromatic Hydroxyketones Derived from 1-Butanoic Acid 51

-Also obtained by reaction of butyric acid with m-cresol in the presence of boron
trifluoride for 2 h at 70° (8 %) [1685].
-Also obtained by reaction of butyryl chloride with 3-methylanisole in the presence
of aluminium chloride in carbon disulfide [1602] at r.t. for 24 h (2 %) [2088].
-Also obtained by treatment of its methyl ether with boiling pyridinium chloride for
15 min (79 %) [221].
-Also obtained by treatment of 4-hydroxy-2-methyl-5-isopropylbutyrophenone
with aluminium chloride in chlorobenzene, first at r.t. for 20 h, then at 50° for
4 h (55 %) [1523].

b.p.1s 175-200° [730];
m.p. 115° [1602], 104° [1523], 102° [1685], 98-99° [243], 98° [2088],
97-98° [726], 88° [730].

Methyl ether [54696-06-9] C2H 60, mol. wt. 192.26

-Obtained by reaction of butyryl chloride with 3-methylanisole in the presence of
aluminium chloride in carbon disulfide for 24 h at r.t. (70 %) or without solvent
first 1 h at 70°, then 24 h at r.t. (52 %) [2088].

-Also obtained by reaction of butyric anhydride with 3-methylanisole
(78 %) [2297].

-Also obtained by reaction of dimethyl sulfate with 4-hydroxy-2-methylbutyro-
phenone in the presence of sodium hydroxide (50 %) [1602].

-Also refer to: [221].

b.p.12 156° [1602], b.p.;5 161-163° [2088], b.p. 270° [823];
m.p. 13-14° [1602]; n3 =1.5376 [2088].

Propyl ether Ci14H500; mol. wt. 220.31
b.p.13 197-199° [823].

Butyl ether Ci5H» 0, mol. wt. 234.34
b.p.1g 205° [823].

1-(4-Hydroxy-3-methylphenyl)-1-butanone
[52780-68-4] C1H140, mol. wt. 178.23

OH Syntheses
CH; -Obtained by Fries rearrangement of o-tolyl butyrate in the
presence of aluminium chloride (47 %) [184], at 100° (55 %)
[726] or at 160—180° for 30 min (23 %) [1644].
CO(CH,),CH; -Also obtained by reaction of butyric acid with o-cresol in the
presence,
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*of boron trifluoride (84 %) [1685];

*of zinc chloride at reflux for 1 h (10 %) [317].

-Also obtained by reaction of butyronitrile with o-cresol in the presence of
trifluoromethane-sulfonic acid for 21 days at r.t. (75 %) [425].

-Also obtained by treatment of 4-hydroxy-3-methyl-6-isopropylbutyrophenone
with aluminium chloride in chlorobenzene, first at r.t. for 20 h, then at 50° for
4 h (64 %) [1522, 1523].

b.p.15 195-200° [726, 1644], b.p.,g 220-240° [184];
m.p. 133° [1522, 1523], 132-133° [317, 726], 130-131° [184], 130° [1685],
129-130° [1967], 127-129° [425];
"H NMR [425, 1967], IR [425, 1967], MS [425, 1967].
Methyl ether [29665-52-9] C,H605 mol. wt. 192.26
-Refer to: [683, 718, 823, 1602, 3049].
b.p.g.0g 105-107° [718], b.p.;; 162—-163° [1602], b.p.;3 168-171° [823];
m.p. 48° [1602]; n¥ =1.5392 [718].
Semicarbazone of the methyl ether C3H9N50, mol. wt. 249.31
m.p. 168° [823].

Ethyl ether C13H1802 mol. wt. 206.28
b.p. 284-286° [823].

Semicarbazone of the ethyl ether C4H, N30, mol. wt. 263.34
m.p. 174° [823].

Butyl ether C,5H»,0, mol. wt. 234.34
b.p.15 200° [823].

Semicarbazone of the butyl ether Ci16Ho5N30, mol. wt. 291.39
m.p. 160° [823].

isoAmyl ether Ci6H240, mol. wt. 248.37
b.p.13 197° [823].

Semicarbazone of the isoamyl ether C,7H»7N50, mol. wt. 305.42

m.p. 139° [823].
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1-(2,3-Dihydroxy-5-methylphenyl)-1-butanone

[91970-63-7] C11H 1405 mol. wt. 194.23
OH Synthesis
HO CO(CH,),CH; -Obtained from creosol [784].

yellow crystals [784];
m.p. 86-88° [784].
CH;

1-(2,4-Dihydroxy-3-methylphenyl)-1-butanone
[93970-93-5] C1H405 mol. wt. 194.23

OH Syntheses
CH3j©CO(CH2)2CH3 -Obtained by treatment of 2-hydroxy-4-methoxy-
3-methyl-butyrophenone with hydriodic acid in
refluxing acetic anhydride at 125-135° for 2 h
(43 %) [2822].

HO

-Also obtained by reaction of n-butyronitrile with 2-methylresorcinol (Houben-
Hoesch reaction) [2821, 2822].

-Also obtained by reaction of butyryl chloride with 2-methylresorcinol in the
presence of aluminium chloride,

*in methylene chloride first at 0°, then at r.t. for 16 h [2486];

*in nitrobenzene (50 %) [58].

-Also refer to: [773, 1240, 1957].

straw [2821];

m.p. 155-157° [2821, 2822], 154-155° [1515], 113-114° [58];
N.B.: One of the reported melting point is obviously wrong.
"H NMR [58, 1515], '3C NMR [1240, 1515], MS [1515].

1-(2,4-Dihydroxy-6-methylphenyl)-1-butanone
[154921-40-1] C11H14O3 mol. wt. 194.23

OH Synthesis

CO(CH,),CH; -Obtained from  2-difluoroboryloxy-4-hydroxy-
6-methyl-butyrophenone by refluxing in dilute etha-
HO

CH; nol (70 %) [2938].

-Compound 2-difluoroboryloxy-4-hydroxy-6-methylbutyrophenone, still named
difluoro[1-(2,4-dihydroxy-6-methylphenyl)-1-butanonato-O,0’] boron (70 %).

m.p. 118° [2938]; IR [2938], UV [2938].
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1-(2,5-Dihydroxy-4-methylphenyl)-1-butanone
C11H140; mol. wt. 194.23

OH Synthesis
CO(CH,),CH; -Refer to: [1755].
Dimethyl ether [83893-20-3]
CH; Ci5Hi50;5 mol. wt. 222.28
OH

-Prepared by Friedel-Crafts acylation (96 %) [1755].
b.p.; 129-130° [1755]; m.p. 46-46.5° [1755]; "H NMR [1755], IR [1755].

1-(2,6-Dihydroxy-4-methylphenyl)-1-butanone
[4390-93-6] C11H1405 mol. wt. 194.23

OH Syntheses
/@CO(CH2)2CH3 -Obtained by treatment of 2,4-dibutyrylorcinol with
85 % sulfuric acid for 4 h (quantitative yield) [855].
CH; OH -Also obtained by reaction of butyric anhydride with
orcinol,
*in the presence of aluminium chloride (40 %) [854];
*in the presence of Amberlite IR-120, (a cation exchange resin, sulfonic acid type),
at 160° for 2-3 h [2523];
*in the presence of polyphosphoric acid or concentrated sulfuric acid (1 drop) at
reflux for 30 min, according to the method [1470], (16 %) [2523].

m.p. 120-122° [2523], 120-121° [854].

4-Nitrophenylhydrazone C17H19N304 mol. wt. 329.36
m.p. 180° [854].

1-(2-Hydroxy-4-methoxyphenyl)-1-butanone
[20800-24-2] C1H1405 mol. wt. 194.23

OH Syntheses
/©/CO(CH2)2CH3 -Preparation by reaction of butyric anhydride with
resorcinol monomethyl ether in the presence of
CH;0 concentrated sulfuric acid (2 drops) at 130° for
few min [1469].

-Also obtained by reaction of butyryl chloride with resorcinol dimethyl ether in the
presence of aluminium chloride in cooled ethyl ether for 4 h [57].

-Also obtained by partial methylation of resbutyrophenone [1469],

*with dimethyl sulfate in the presence of sodium hydroxide solution by heating the
mixture on water bath for about half an hour (60 %) [799];
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*with dimethyl sulfate in the presence of potassium carbonate in refluxing acetone
for 4-6 h (85-90 %) [2501];

*with methyl bromide in refluxing acetone [284].

-Also refer to: [60, 1787].

yellow oil [57];

b.p., 124-125° [787], b.p.5s 143—-145° [674], b.p.g 162—164° [284, 799];
m.p. 32.5° [1469], 32-33° [674], 30-31° [787];

"H NMR [57].

Oxime [143286-57-1] C,1H;sNO; mol. wt. 209.25
m.p. 64—67° [284]

1-(2-Hydroxy-5-methoxyphenyl)-1-butanone
[57314-81-5] C11H 1405 mol. wt. 194.23

OH Synthesis
CO(CH,),CH; -Obtained by reaction of butyryl chloride with hydroqui-
none dimethyl ether in the presence of aluminium chloride
in methylene chloride at r.t. for 1 h (0.4 %) [2878].
OCHj3; oil [2878].

1-(2-Hydroxy-6-methoxyphenyl)-1-butanone

Ci1H 1403 mol. wt. 194.23
OH Synthesis
CO(CH,),CH; -Refer to: [1882].
m.p. 44-45° [1882]; '"H NMR [792], *C NMR ([792],
OCH;,4 IR [792], MS [792].

BIOLOGICAL ACTIVITY: Phytotoxicity [792]; Antifungal [792].

1-(3-Hydroxy-4-methoxyphenyl)-1-butanone
[91970-65-9] C11H 1405 mol. wt. 194.23
OH Syntheses
CH;0 -Obtained by reaction of butyric acid with guaiacol
in the presence of phosphorous oxychloride on
CO(CH,),CH3  steam bath for 3 h [726].

-Also obtained by treatment of 3-hydroxy-4-methoxy-phenyl monochloroacetate
with sodium acetate in refluxing methanol for 3 h [3163].

-Also obtained by treatment of 3-butyloxy-4-methoxybutyrophenone with sodium
methoxide in methanol at r.t. overnight (82 %) [3220].

m.p. 81-82° [726, 3220], 78-79° [3163].
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Butyrate [92655-68-0] C1sHx0,4 mol. wt. 264.32

-Obtained by reaction of butyric anhydride with guaiacol in the presence of
polyphosphoric acid by heating at reflux for 5 h (21 %) [3220].

b.p.; 185-190° [3220]; m.p. 42—43° [3220].

1-(4-Hydroxy-2-methoxyphenyl)-1-butanone
Ci1H140;3 mol. wt. 194.23

OH Syntheses
-Preparation by reaction of butyric anhydride with resorcinol
monomethyl ether in the presence of concentrated sulfuric
OCHj; acid (2 drops) at 130° for few min [1469].
CO(CH,),CH; -Also obtained by partial methylation of resbutyrophenone
[1469].

m.p. 69° [1469].

1-(4-Hydroxy-3-methoxyphenyl)-1-butanone
[64142-23-0] C11H 1405 mol. wt. 194.23

OH Syntheses
OCH; -Obtained by reaction of butyric acid with guaiacol,
*in the presence of fused zinc chloride for 3 h at reflux (Nencki
reaction) [726];
CO(CH,),CH; *in the presence of a boron trifluoride and hydrogen fluoride
mixture in xylene at 60-70° [505].

-Also obtained by Fries rearrangement of 2-methoxyphenyl butyrate with
aluminium chloride in nitrobenzene [1990], at 80° for 30-60 min (50 %) [726].
-Also obtained by reaction of butyric anhydride with guaiacol in the presence of

zinc chloride at 155° for 3 min [324].

-Also obtained by adding DDQ to 1-(4-hydroxy-3-methoxyphenyl)-1-butanol in
benzene and the reaction mixture stirred for 4 h at r.t. [2989].

-Also obtained by hydrolysis of its benzoate (90 %) [1377].

-Also refer to: [526, 527, 978, 1616].

Isolation from natural sources

-From 1988 to 1989 vintage Chardonnay juices (butyrovanillone N° 98) [614,
2783].

-Varietal aroma compounds of some grapes grown in Southern Italy [3054].
-Volatile compound evolution in Spanish oak wood (Quercus petraea and Quercus
pyrenaica) during natural seasoning. [528].

-In oak wood chips [3222].

-Volatile of oak heartwood [832], volatile compound in grapes from 18 Italian
Malvasia grapevine cultivars [430].



1 Aromatic Hydroxyketones Derived from 1-Butanoic Acid 57

-Aroma precursors of non-floral grapes of Vitis vinifera L. Bombino n. and Uva di
Troia varieties [3053].

-In oak wood used for aging of wines and spirits [2454].

-Identification of volatile compounds with a “Toasty” aroma in heated Oak used in
Barrel making [780].

monoclinic and triclinic crystals [1377];

b.p.15 185-195° [726, 1990], b.p.1» 202° [505];

m.p. 62.9° [1377], 55° [2989], 54-55° [726, 1990], 45° [505], 40—41° [324];
"H NMR [2989], MS [2783, 3222];

GC-MS [780, 2454, 2783, 3222].

BIOLOGICAL ACTIVITY: Choleretic [2989].

Phenylhydrazone C,7H,¢N,0, mol. wt. 284.36
m.p. 91-92° [726], 79° [1377].

Benzoate CsH 304 mol. wt. 298.34
-Refer to: [1129, 1377 (92 %)].
shiny triclinic crystals [1377]; m.p. 88.1° [1377], 75-77° [726].

Phenylhydrazone of the benzoate Cy4sH,4N505 mol. wt. 388.47
m.p. 175.5° [1377].

1-(2,4-Dihydroxy-6-methoxyphenyl)-1-butanone
(0-Desaspidinol)

[21185-39-7] C11H1404 mol. wt. 210.23

OH Syntheses
/@CO(CHz)2CH3 -Preparation by reaction of n-butyronitrile with
phloroglucinol monomethyl ether (Houben-Hoesch
HO OCHj; reaction) (XIX) [1610].

-Also obtained by acylation of methyl 2,6-dihydroxy-4-methoxybenzoate with
butyric acid and boron trifluoride and hydrolysis and decarboxylation [3296].
-Also refer to: (IT) [205, 2448].

m.p. 130° [1610], 127-128° [3296];
3C NMR [205], UV [2448]; GLC [2531].
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1-(2,5-Dihydroxy-4-methoxyphenyl)-1-butanone
[2015-80-7] C11H 1404 mol. wt. 210.23

OH Synthesis
CO(CH,),CH; -Preparation by Fries rearrangement of methoxy-
hydroquinone with aluminium chloride in nitro-

CH;0 benzene (64 %) [1250].
OH m.p. 109-110° [1250].
Dibenzyl ether [2017-96-1] C,sH,604 mol. wt. 390.48

-Obtained by reaction of benzyl chloride with title ketone in the presence of
potassium hydroxide (74 %) [1250].

m.p. 92° [1250].

1-(2,6-Dihydroxy-4-methoxyphenyl)-1-butanone

(Desaspidinol B)
[437-72-9] C11H 1404 mol. wt. 210.23
OH Syntheses

phloroglucinol monomethyl ether in the presence
OH of aluminium chloride in methylene chloride at
r.t. [1129].
-Preparation by reaction of n-butyronitrile with phloroglucinol monomethyl ether
(Houben-Hoesch reaction) (XX) [1610].
-Also obtained by partial methylation of phlorobutyrophenone with
diazomethane [3296].
-Also refer to: [205, 567, 1045, 2303, 3447, 3448].

/©:CO(CH2)2CH3 -Preparation by reaction of butyryl chloride with
CH;0

Isolation from natural sources

-From the roots of Dryopteris championii [3480].

-From kochia (Kochia scoparia L.) Schrad. KOCSC [817].

-From giant foxtail (Setaria faberi) SEFTA [817].

-From yellow foxtail (Setaria glauca L.) Beauv. SETLU [817].

-From field pennycress (Thlaspi arvense L..) THLAR [817].

-From the fern of Elaphoglossum spathulatum [2917].

-Of Populus tritis bud exudate [955].

-In bud exudate of Populus koreana, Populus maximowiczii and Populus
suaveolens (Salicaceae) [1164].

m.p. 127-128° [2444, 3301], 125-127° [1151], 121-123° [37], 113° [1610];
3C NMR [205], UV [37]; GC-MS [1164]; GLC [2531].
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BIOLOGICAL  ACTIVITY: Structural requirements of Dictyostelium
differentiation-inducing factors for their stalk-cell-inducing activity in Dictyostelium
cells and antiproliferative activity in K562 human leukemic cells [1129].

1-(2,4,6-Trihydroxy-3-methylphenyl)-1-butanone

(Aspidinol-B)
[1509-06-4] C1H 1404 mol. wt. 210.23
OH Syntheses

2-methyl-phloroglucinol (Houben-Hoesch reaction)

CH3?©CO(CH2)2CH3 -Preparation by reaction of n-butyronitrile with
OH (XVI) [1610].

HO

-Also obtained by mild alkaline hydrolysis of the flavaspidic acid AB
(m.p. 102-106°) (VI) from Dryopteris goldiana (Hook.) A. Gray [3294] according
to [2449].

-Also obtained by reaction of butyryl chloride with 2-methylphloroglucinol in the
presence of aluminium chloride in carbon disulfide/nitrobenzene mixture [2618],
(41 %) [2617, 2620].

-Also refer to: [35, 205, 1916 (XIII), 1917, 2033, 2305, 2911 (19 %), 3297, 3372].

Isolation from natural sources

-From absolute oil of Lysimachia foenum-graecum [3429].

-From the roots of Dryopteris championii [3480].

-From Dryopteris caucasica (A. Br.) [3298].

-From Dryopteris bissetiana [3299].

-From Dryopteris lacera [3299].

-From Dryopteris sacrosancta [3299].
m.p. 166-167° [1917, 3297], 162° [2617], 160-162° [3296], 155° [2620],
154-155° [1610];
13C NMR [205], UV [540], MS [1917, 3429];
TLC [3294, 3298]; paper chromatography [2449]; GC [3429];
GC/MS [2305]; GLC [2531].

BIOLOGICAL ACTIVITY: Insecticide [3429]; Antimicrobial for Staphylococcus

aureus [3372]; Toxicity [3429].

Monohydrate C,H,4,0,4, H,O mol. wt. 228.25
m.p. 154-155° [1610].
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1-(2-Hydroxy-4-methoxy-6-methylphenyl)-2-(methylsulfinyl)-1-ethanone
[104783-89-3] C11H1404S mol. wt. 242.30

OH Synthesis

COCH,~S8~-CHj; -A mixture of DMSO and sodium hydride (70 %
0 in oil) in benzene was stirred at 80° for 1 h, then
CH;0

CH; cooled to 35° and treated dropwise with ethyl
2-hydroxy-4-methoxy-6-methylbenzoate (85 %)
[1157].

m.p. 146-148° [1157]; '"HNMR [1157], IR [1157].

1-(2-Amino-3-methoxyphenyl)-1-butanone
Cl 1H15N02 mol. wt. 193.25
NH, Synthesis

CH30 CO(CH,),CH; -Refer to: [81].
b.p.o.02 82-84° [81].

1-(3-Amino-2-hydroxy-5-methylphenyl)-1-butanone

[70978-64-2] C] 1H15N02 mol. wt. 193.25
OH Synthesis
NH, CO(CH,),CH; -Preparation by hydrogenation of 2-hydroxy-

5-methyl-3-nitrobutyrophenone using 5 % Pd/C as
catalyst in ethanol (77 %) [1017].
CH; m.p. 79-81° [1017].

1-(3-Hydroxy-4-methylaminophenyl)-1-butanone

[123172—48—5] C11H15N02 mol. wt. 193.25
OH Syntheses
CH;NH -Obtained by treatment [424] of 6-butyryl-

3-methylbenzoxazolinone with boiling 10 %
CO(CH,),CH;  aqueous sodium hydroxide for 4 h (70 %) [2161].
-Also refer to: [2160].

m.p. 130° [2160, 2161].
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[4,6-Dihydroxy-5-(1-oxobutyl)phenyl]-1,3-dicarboxylic acid
CpH 1,04 mol. wt. 268.22
CO(CH,),CH; Synthesis
HO OH -Refer to: [862].
Dimethyl ester [13937-24-1]

HO,C CO,H Ci4H1607 mol. wt. 296.28

-Preparation by treating resorcinol-4,6-dicarboxylic acid dimethyl ester with
butyryl chloride in the presence of aluminium chloride (75 %) [862].

m.p. 115-116° [862].

1-(3-Bromo-4-ethyl-5-fluoro-2-hydroxyphenyl)-1-butanone
C12H14BI'F02 mol. wt. 289.15

OH Synthesis
Br CO(CH,),CH; -Refer to: [2002].
m.p. 50° (Sadtler standard N° 76413K);
CH;CH, "H NMR (Sadtler standard N° 49340M),
F IR (Sadtler standard N° 76413K).

1-(2-Hydroxy-3,5-diiodo-4,6-dimethylphenyl)-1-butanone

[883566-12-9] C12H141202 mol. wt. 444.04
OH Synthesis
I CO(CH,),CH; -Obtained by iodination of 2-hydroxy-4,6-dimethyl-
butyrophenone in the presence of iodine and iodic
CH;, CH;, acid in 95 % ethanol at 35-40° for 1.5 h
I (75 %) [2422].

m.p. 181° [2422];
"H NMR [2422], IR [2422], MS [2422].
1-[4-(Acetyloxy)-2-hydroxyphenyl]-1-butanone
[91497-29—9] C|2H1404 mol. wt. 222.24
OH Synthesis
CO(CH,),CH; -Obtained by reaction of acetic anhydride with
resbutyrophenone in the presence of sodium
CH;COO acetate at r.t. for 24-30 h (70-80 %) [3243].
m.p. 47.5-48° [3243].
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5-Hydroxy-6-(1-oxobutyl)-1,4-benzodioxane

C,H 1404 mol. wt. 222.24
O. Syntheses
] -Obtained by Fries rearrangement of S5-butyryloxy-
CHj;(CH,),CO (0) 1,4-benzodioxane in the presence of aluminium chlo-
OH ride in nitrobenzene at 20° (90 %) [801].

-Also refer to: [2558].
m.p. 82.5-83° [801]; UV [801].

Oxime C12H15NO4 mol. wt. 237.26

USE: Photometric determination of titanium [2558].

1-(2-Acetyloxy-4,5-dihydroxyphenyl)-1-butanone
[145747-23-5] C12H 1405 mol. wt. 238.24

OH Syntheses
HO -Obtained by partial enzymatic deacylation of
2,4,6-triacetoxybutyrophenone (8) at 42-45° for 40 h
OCOCH; [376, 2410],

CO(CH,),CH; *with PPL (porcine pancreatic lipase),
-in THF (tetrahydrofuran) (10 %) (17) [376];
-in DIPE (diisopropyl ether) (15 %) (17) [376];
-in acetone (15 %) (17) [376].

*with CCL (Candida cylindracea lipase),

-in THF (tetrahydrofuran) (20 %) (17) [376], (20 %) (14) [2412];
-in a THF and n-butanol mixture (20 %) (20) [2410];

-in DIPE (diisopropyl ether) (10 %) (17) [376];

-in acetone (10 %) (17) [376].

m.p. 118-120° [376];
"H NMR [376], MS [376], IR [376], UV [376]; TLC [376].

1-(3-Bromo-6-hydroxy-2,4-dimethylphenyl)-1-butanone
C12H15Br02 mol. wt. 271.15

OH Syntheses
CO(CH,),CH; -Obtained by reaction of bromine (1 mol) with
2-hydroxy-4,6-dimethylbutyrophenone in carbon
CH; CH,4 disulfide [189].
Br -Also obtained by reaction of butyryl chloride with
4-bromo-3,5-dimethylanisole in the presence of alu-
minium chloride in carbon disulfide [189].

b.p.12 170-182° [189]; m.p. 106-106.5° [189].
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1-(3-Chloro-6-hydroxy-2,4-dimethylphenyl)-1-butanone
[100388-73-6] C2H;5Cl10, mol. wt. 226.70

OH Synthesis
CO(CH,),CH; -Preparation by Fries rearrangement of 4-chloro-
3,5-dimethylphenyl butyrate with aluminium chlo-
CH; CH; ride in carbon disulfide at 80° for 2 h, then at 110°
Cl for 2 h after solvent elimination (96 %) [3114].

m.p. 76° [3114].

1-(5-Chloro-3-ethyl-2-hydroxyphenyl)-1-butanone

[53347-08-3] C1,H;5ClO, mol. wt. 226.70
OH Synthesis
C,H;s CO(CH,),CH; -Obtained by Fries rearrangement of 4-chloro-

2-ethylphenyl butyrate in the presence of aluminium
chloride at 120° for 1.5 h (86.4 %) [2763].
Cl

b.p.ig 173.5-174° [2763]; n¥ =1.5470 [2763].

1-(4-Ethyl-5-fluoro-2-hydroxyphenyl)-1-butanone
[98841-70-4] C1,H;5FO, mol. wt. 210.25

OH Syntheses
CO(CH,),CH; -Isolated on Fries rearrangement (by-product)
of 4-fluorophenyl butyrate with aluminium
CH;CH, chloride in 1,2-dichloroethane at 100° for 2 h
F (0.2 %) (6) [1998].

N.B.: In tar of the industrial preparation from 500 kg of the ester (Sanofi industries,
Aramon, Fr.).

-Obtained (6) by Fries rearrangement of 4-fluorophenyl butyrate with aluminium

chloride in bromoethane, first at 0°, then at r.t. for 2 days (30 %) [1998].

-Refer to: [2002].

m.p. 50° (Sadtler standard N° 68953K) [1998];
H NMR (Sadtler standard N° 41516M) [1998],
IR (Sadtler standard N° 68953K) [1998], UV [1998], MS [1998].
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1-[2-(Acetylamino)-4-hydroxyphenyl]-1-butanone
[1211-07-0] C,H5NO;3 mol. wt. 221.26

OH Syntheses
-To n-butyryl chloride, 3-methoxy-N-phenylacetamide and
carbon disulfide was added in small portions at 25°, aluminium
NHCOCH;  chloride; the mixture stirred 1 h at r.t. and 45 min at 55°;
CO(CH,),CH; pentane and aluminium chloride added, heated 3 h at
80° [2056].

-Also refer to: [2047, 2048, 2766, 2767 (61 %)].
m.p. 94-96° [2047, 2048, 2056, 2766, 2767].

1-[4-(Acetylamino)-2-hydroxyphenyl]-1-butanone
[28583-62-2] C,H;5NO3 mol. wt. 221.26

OH Syntheses
/©/CO(CH2)2CH3 -Obtained by *Friedel-Crafts reaction of
butyryl chloride with m-acetylaminoanisole
CH;CONH in the presence of an excess of aluminium

chloride in refluxing 1,2-dichloroethane for
2 h (58 %) [1552];

*or by Fries rearrangement of m-acetylaminophenyl butyrate (m.p. 85°) with
aluminium chloride (2 mol) for 4 h at 180° (46 %) [1552].
-Also refer to: [2117].

m.p. 115-117° [2117], 102° [1552]; 'H NMR [767], °C NMR [767].

1-[5-(Acetylamino)-2-hydroxyphenyl]-1-butanone
[28583-76—8] C12H|5NO3 mol. wt. 221.26

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of p-acetamidophenyl
butyrate with aluminium chloride, first at 110-120°, then
for 3 h at 160° [1449].
NHCOCH; -Also refer to: [2117].

m.p. 100.5-102° [2117], 99.5-99.8° [2117].
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1-(3-Ethyl-2-hydroxyphenyl)-1-butanone
C12H1602 mol. wt. 192.26

OH Synthesis

C,H; CO(CH,),CH; -Obtained by Fries rearrangement of 2-ethylphenyl
butyrate with aluminium chloride at 120°

(71 %) [2955].
b.p.; 170-175° [2955]; m.p. 91-92° [2955].

1-(4-Ethyl-2-hydroxyphenyl)-1-butanone
C12H1602 mol. wt. 192.26

OH Syntheses
/©/CO(CH2)2CH3 -Obtained by Fries rearrangement of 3-ethylphenyl
n-butyrate (1 equiv.),
C,H; *in the presence of aluminium chloride (1.3 equiv.)
in nitrobenzene at 25° for 6 h (89 %) [2801];

*in the presence of aluminium chloride (2.8 M), first in refluxing carbon disulfide
for 2 h, then for 2 h at 130° after solvent elimination (88 %) [2801];

*in the presence of aluminium chloride (1.3 equiv.) without solvent at
140-150° [906].

b.p.4 126-128° [906], b.p.;5 180° [2801]; ESR [2940].

Methyl ether C3H;30, mol. wt. 206.28

-Obtained by reaction of dimethyl sulfate with 1-(4-ethyl-2-hydroxyphenyl)-
I-butanone in the presence of 10 % sodium hydroxide, first at r.t., then by heating
on the water bath for 5 h (80 %) [2801].

b.p.ss 150° [2801].

1-(5-Ethyl-2-hydroxyphenyl)-1-butanone
C12H1602 mol. wt. 192.26

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of 4-ethylphenyl buty-
rate with aluminium chloride at 100° for 2 h (75 %) [2800]
or at 120° (50 %) [2955].
C,H; b.p.; 112-113° [2955], b.p.1o 145° [2800].
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Methyl ether [3781-76-8] C3H;30, mol. wt. 206.28

-Obtained by reaction of butyryl chloride with p-ethylanisole in the presence of
aluminium chloride in carbon disulfide at r.t. for 1 h (75.5 %) [845].

b.p.og 170-172° [845]; nd' =1.5239 [845].

2,4-Dinitrophenylhydrazone C,sH,0N4O5 mol. wt. 372.38
m.p. 184° [2801].

1-(2-Hydroxy-3,5-dimethylphenyl)-1-butanone

[873989-36-7] C12H60, mol. wt. 192.26
OH Syntheses
CH; CO(CH,),CH; -Preparation by  Fries  rearrangement  of

2,4-dimethylphenyl butyrate,

*with aluminium chloride (2 mol) at 110-115° for
CH; 6.5 h (84 %) [1016];

*with aluminium chloride at 120° (45 %) [2955].

oil [2955]; b.p., 121° [2955], b.p.3¢ 145-150° [1016];
m.p. 57-58° [2061], 30° [1016].

Phenylhydrazone C,3H,,N>0 mol. wt. 282.39
m.p. 168-170° [2955].

1-(2-Hydroxy-4,5-dimethylphenyl)-1-butanone
[91667-38-8] C2H;60, mol. wt. 192.26

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of
3,4-dimethylphenyl butyrate with aluminium chlo-
CH; ride at 110° without solvent (85 %) [3117].
CH; -Also obtained by reaction of butyric acid with
3,4-dimethylphenol in the presence of boron
trifluoride etherate (74 %) [2939, 2956].

b.p.ip 116° [3117]; m.p. 52-53° [2939], 40—41° [2955];
"H NMR [2939], IR [2939], UV [2939, 2956].

Methyl ether C13H1802 mol. wt. 206.28
b.p.i3 171° [824]; m.p. 54° [824].

isoAmyl ether C17H560, mol. wt. 262.39
b.p.13 182° [824]; m.p. 54° [824].
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1-(2-Hydroxy-4,6-dimethylphenyl)-1-butanone

[1639-85-6] C12H60, mol. wt. 192.26
OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of
3,5-dimethylphenyl n-butyrate (1 equiv.),
CH; CH; *in the presence of aluminium chloride (1.3 equiv.)

in nitrobenzene at 25° for 6 h (90 %) [2801];

*in the presence of aluminium chloride (2.8 M), first in refluxing carbon disulfide
for 2 h, then for 2 h at 130° after solvent elimination (86 %) [2801].

-Also obtained by reaction of butyryl chloride with 3,5-dimethylanisole in the
presence of aluminium chloride [189].

-Also obtained from 2-difluoroboryloxy-4,6-dimethylbutyrophenone (VII) by
refluxing in dilute ethanol (XIV). VII was obtained by reaction of butyric acid
with 3,5-dimethylphenol in the presence of boron trifluoride etherate at r.t. for
30 min (C;,H;5BF,0,, mol. wt. 240.06, 60 %, m.p. 121-122°, IR) [2500].

-Also obtained by reaction of butyric acid with 3,5-dimethylphenol in the presence
of boron trifluoride for 2 h at 70° (85 %) [1685].

-Also refer to: [2767].

b.p.15 157.5-158° [1685];
colourless solid [146];
m.p. 60° [1685], 59° [189], 57-58° [2061, 2500, 2767], 51° [2801];
IR [146, 2500], UV [2500].
4-Nitrophenylhydrazone CisH>1N305 mol. wt. 327.38

m.p. 162-162.5° [189].

2,4-Dinitrophenylhydrazone C,sH,0N4O5 mol. wt. 372.38
m.p. 185° [2801].

Acetate C14H1803 mol. wt. 234.30

-Obtained by  reaction of  acetyl chloride  with  2-hydroxy-
4,6-dimethylbutyrophenone [189].

oil; b.p.y7 173-175° [189].

Methyl ether C13H1802 mol. wt. 206.28

-Obtained by reaction of dimethyl sulfate with 1-(2-hydroxy-4,6-dimethylphenyl)-
1-butanone in the presence of 10 % sodium hydroxide, first at r.t., then by heating
on the water bath for 5 h (85 %) [2801].

-Also obtained by reaction of butyryl chloride with 3,5-dimethylanisole in the
presence of aluminium chloride [189].

oil; b.p.;7 162° [189]; m.p. 44° [2801].
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1-(4-Hydroxy-2,3-dimethylphenyl)-1-butanone

[5862-05-5] C2H60; mol. wt. 192.26
OH Synthesis
CH; -Obtained by treatment of 4-methoxy-2,3-dimethyl-butyrophe-
none with aluminium chloride (2 mol) in refluxing
CH;4 heptane [2060].

CO(CH,),CH; m.p. 100-102° [2060].

Methyl ether C3H,30, mol. wt. 206.28

-Obtained by reaction of butyryl chloride with 2,3-dimethylanisole in the presence
of aluminium chloride in petroleum ether at r.t. [2060].

1-(4-Hydroxy-2,5-dimethylphenyl)-1-butanone

[575487-37-5] CoH 60, mol. wt. 192.26
OH Syntheses

CH,4 -Preparation by Fries rearrangement of

2,5-dimethylphenyl butyrate with aluminium chloride in

CH; nitrobenzene at 25° (70 %) [2955], at r.t. for 24 h

CO(CH,),CH; (40 %) [844].
m.p. 131-132° [2955], 129° [844].
Propyl ether C5H»,0, mol. wt. 234.34
b.p.12 187-190° [824].

Blltyl ether C16H2402 mol. wt. 248.37
b.p.1s 198° [824]:  m.p. 40° [824].

1-(4-Hydroxy-3,5-dimethylphenyl)-1-butanone
[104008-42-6] C2H 60, mol. wt. 192.26

OH Syntheses
CH;4 CH;, -Obtained by Fries rearrangement of 2,6-dimethylphenyl
n-butyrate (vic-m-Xylenyl butyrate) (b.p. 248-250°) in
the presence of aluminium chloride (67 %) [184] in
CO(CH,),CH; nitrobenzene at r.t. for 24 h [2008].

m.p. 127-127.5° [2008], 124—125° [184].

Methyl ether C3H,50, mol. wt. 203.29
'H NMR [1267].
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1-(5-Hydroxy-2,4-dimethylphenyl)-1-butanone

[1203-88-9] C12H;60, mol. wt. 192.26
OH Syntheses
CH; -Preparation by diazotization of 5-amino-

2,4-dimethyl-butyrophenone and hydrolysis of the
CO(CH,),CH; obtained diazonium salt [2060].
CH;4 -Also refer to: [2767].
m.p. 100.5-102° [2060], 95-100° [2767].

1-(2,4-Dihydroxy-5-ethylphenyl)-1-butanone
[859939-56-3] C12H605 mol. wt. 208.26

OH Synthesis
CO(CH,),CH; -Obtained by Fries rearrangement of 3-ethylresorcinol
dibutyrate (1 mol) in the presence of
HO 3-ethylresorcinol (1 mol) with aluminium chloride
CH,CHj3; (2 mol) in nitrobenzene at 50-60° for 3—4 h [2651].

m.p. 100° [2651].

Phenylhydrazone CsH,,N50, mol. wt. 298.38
m.p. 142.5° [2651].

1-(4-Ethyl-2,5-dihydroxyphenyl)-1-butanone
C12H1603 mol. wt. 208.26

OH Synthesis
CO(CH,),CH; -Refer to: [2441].
Dimethyl ether [153756-51-5]
CH3CH2 C14H2003 mol. wt. 236.31
OH

-Obtained by acylation of 2-ethyl-1,4-dimethoxybenzene with butyric acid in the
presence of trifluoroacetic anhydride [2441].

1-(2,6-Dihydroxy-3-ethylphenyl)-1-butanone
[100256-99-3] CoH603 mol. wt. 208.26

OH Syntheses
CO(CH,),CH; -Obtained by decarboxylation of 1-[5-ethyl-2,4-dihydroxy-
3-(1-oxobutyl)]benzoic acid with conc. HCI (few drops) in
OH boiling acetic acid for 20 h (25 %) [2811].
C,H; -Also obtained by hydrolysis of 8-butyryl-7-hydroxy-
6-ethylcoumarin [2811].

m.p. 80° [2811].
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1-(2,5-Dihydroxy-3,4-dimethylphenyl)-1-butanone

C12H1603 mol. wt. 208.26
OH Synthesis
CH; CO(CH,),CH; -Refer to: [1755].
Dimethyl ether
CH3 C14H2003 mol. wt. 236.31

OH
-Prepared by Friedel-Crafts acylation (88 %) [1755].

b.p.3 140-143° [1755], m.p. 48-48.5° [1755];
"H NMR [1755], IR [1755].

1-(4-Ethoxy-2-hydroxyphenyl)-1-butanone

[23187-42-0] CoH 603 mol. wt. 208.26
OH Syntheses
CO(CH,),CH; -Obtained by ethylation of
2,4-dihydroxybutyrophenone [1587].
C,H;50

-Also obtained by reaction of butanoyl chloride with m-diethoxybenzene in the
presence of aluminium chloride in dichloroethane at 0°. Then, the mixture was
stirred for 1 h at 10°, and then for 6 h at 20-25°.

The temperature was then raised to 80° and stirring was continued at that tempera-
ture for 5 h (60 %) [1194].
-Also refer to: [852].

b.p.s 155° [1587]; m.p. 51.5-52.5° [1194]; UV [1194].
USE: UV absorber [1194]; Light-stabilizer of polymeric materials [1194].

Oxime [173959-45-0] C,5H,,NO; mol. wt. 235.28

USE: As analytical reagent for palladium determination by gravimetry and
spectrophotometry [852].

2,4-Dinitrophenylhydrazone C,sH50N4O¢ mol. wt. 388.38
m.p. 187° [1587].
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1-(2-Hydroxy-3-methoxy-6-methylphenyl)-1-butanone
[40991-99-9] C2H; 603 mol. wt. 208.26

OH Synthesis
CH3O\©[ CO(CH,),CH; -Obtained (7) by irradiation of 2-methoxy-
5-methylphenyl butyrate in 90 % ethanol solution
CH; with the American Hanovia 450 W high pressure
mercury arc amp in a water cooled immersion
photo-chemical reactor for 2.5 h (23 %) [599].

pale yellow liquid [599]; b.p.os 71° [599];
"H NMR [599], IR [599], UV [599], MS [599].

1-(2-Hydroxy-4-methoxy-3-methylphenyl)-1-butanone
[92755-95-8] C12H 603 mol. wt. 208.26

OH Syntheses
CH;4 CO(CH,),CH; -Obtained by reaction of methyl iodide with
resbutyrophenone in the presence of potash in
methanol first at r.t. overnight, then refluxing for
6 h (24 %) [2822].

CH;0

-Also obtained by adding butyryl chloride to a cooled solution of 1,3-dimethoxy-
2-methylbenzene in ethyl ether and aluminium chloride for 1 h. The stirring
continued for a further 4 h (70 %) [60].

m.p. 82-84° [2822], 65-66° [60]; 'H NMR [60].

1-(2-Hydroxy-4-methoxy-6-methylphenyl)-1-butanone
[92755-96-9] C2H; 603 mol. wt. 208.26

OH Synthesis

CO(CH,),CH; -Obtained by adding butyryl chloride to a cooled
solution of 1,3-dimethoxy-5-methylbenzene in
CH;0

CH; ethyl ether and aluminium chloride for 1 h. The
stirring continued for a further 4 h (50 %) [60].

m.p. 68-69° [60]; 'H NMR [60].
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1-(4-Hydroxy-5-methoxy-2-methylphenyl)-1-butanone

[41082-97-7] C2H603 mol. wt. 208.26
OH Syntheses
CH;0 -Obtained (6) by Fries rearrangement of 2-methoxy-
5-methylphenyl butyrate with titanium tetrachloride in
CH; nitrobenzene at 60—67° for 4 h (43 %) [599].
CO(CH,),CH3

-Also obtained (6) by irradiation of 2-methoxy-5-methylphenyl butyrate in 90 %
ethanol solution with the American Hanovia 450 W high pressure mercury arc amp
in a water cooled immersion photochemical reactor for 2.5 h (16 %) [599].

pale yellow crystals [599]; m.p. 63—-64° [599];
"H NMR [599], IR [599], UV [599], MS [599].

Methyl ether [3307-03-7] C3H,50; mol. wt. 222.28
b.p.7 180° [305]; m.p. 45° [305].

1-(2,4-Dihydroxy-6-methoxy-3-methylphenyl)-1-butanone

(Isoaspidinol B)
[479-96-9] Ci2H1604 mol. wt. 224.26
OH Syntheses

CH; CO(CH,),CH; -Preparation by reaction of n-butyronitrile with
2-methyl-5-methoxyresorcinol (Houben-Hoesch

OCH; reaction) (XXI) [1610].
-Also refer to: [205, 325, 326, 1609, 2448 (IX)].

m.p. 152-153° [3301], 151.5° [1609, 1610];
3C NMR [205], UV [2448], MS [2531]; GLC [2531].

BIOLOGICAL ACTIVITY: Inhibitor of angiogenesis using human antiangiogenic
assay [326]; Inhibition of endothelial cell functions by novel potential cancer
chemopreventive agents [325].

HO

1-(2,6-Dihydroxy-4-methoxy-3-methylphenyl)-1-butanone
(Aspidinol) (Aspidinol B)

[519-40-4] C12H16O4 mol. wt. 224.26

OH Syntheses

CHj; CO(CH,),CH; -Obtained by reaction of butyryl chloride with
5-methoxy-4-methylresorcinol in the presence

OH of aluminium chloride in carbon disulfide/
nitrobenzene mixture (71.5 %) [2620].

-Also obtained from 5-methoxy-4-methylresorcinol (I) [1609, 2611].

CH;0
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-Also obtained by partial methylation of 3-methyl-2,4,6-trihydroxybutyrophenone
with diazomethane [3296].
-Also refer to: [35, 205, 2393, 3302].

Isolation from natural sources

-Occurs in extracts of male fern [388, 1276].

-From Dryopteris austriaca (Jacq.) Woynar (Polypodiaceae) [36].

-From Dryopteris fragrans [1471, 2851, 2854, 2855, 3453].

-From industrial Eucalyptus globulus kraft black liquor [2258].

-In essential oil from aromatic plants [2922].

-From the rose cell liquid [1187].

-From the leaves and twigs of Calyptranthes pallens [1898].

-From the fern of Elaphoglossum spathulatum [2917].

-From the leaves of Dryopteris villarii and Dryopteris arguta (Pteridaceae) [3328].
-From the leaves of Currania robertiana (Pteridaceae) [3328].

-From the rhizomes of Dryopteris crassirhizoma (Dryopteridaceae) [2208].
-Also refer to: [386, 1270, 1610, 2414, 2612, 2713, 3102, 3297].

yellow needles [1898];

m.p. 156-161° [3102], 144-145° [1898], 143° [386], 142-143° [2713, 3297],
141-143° [3302], 141° [2620], 140-141° [36, 1609];

"H NMR [1898, 2208, 3328], '*C NMR [204, 205, 1898, 3328],

IR [1898, 3302], UV [35, 1898], MS [1898, 2208, 2258, 3328]:

GLC [2531]; HPLC [3328].

N.B.: There are two different representations of the Aspidinol:
*1-(2,6-Dihydroxy-4-methoxy-3-methylphenyl)-1-butanone (847) [3102] page 140.
*1-(4,6-Dihydroxy-2-methoxy-3-methylphenyl)-1-butanone (I) [1610] page 466.
BIOLOGICAL ACTIVITY: Aantiinfective ointment containing Dryopteris
fragrans. The Dryopteris fragrans extract comprises dryofragin, aspidin AB,
aspidin PB, aspidin BB, aspidinol and albicanol [2852]; QSAR vasodilatory
activity relationship of resveratrol-coumarin hybrids [3225]; Cytotoxicity [1898];
Antitumor [1471]; Fatty acid synthase inhibitory activity [2208].

Diacetate C16H2006 mol. wt. 308.33
m.p. 68° [2630], 64-66° [2133].

1-(4,6-Dihydroxy-2-methoxy-3-methylphenyl)-1-butanone

(Pseudoaspidinol B)
[478-48-8] C,H ;604 mol. wt. 224.26
OH Syntheses

CO(CH,),CH; -Obtained by reductive alkaline cleavage of Aspidin
BB (VII) from Dryyoteris assimilis [1916] (IVd).
HO OCH; -Also obtained by reaction of butyryl chloride with
CH; methyl 2,6-dihydroxy-4-methoxy-3-methylbenzoate
in the presence of aluminium chloride [2436].
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-Also obtained by reaction of butyronitrile with 5-methoxy-4-methylresorcinol
(Hoesch reaction) [1609].

-Also obtained by hydrolysis of 1-[4,6-bis(1,1-dimethylethoxy)-2-methyl-
3-methoxyphenyl]-1-butanone with hydrochloric acid in ethanol [1213].

-Also refer to: [2448 (X), 2534, 2612 (VIII), 2860, 3302].

Isolation from natural sources

-From the roots of Dryopteris championii [3480].
colourless plates;
m.p. 116.5° [1609], 79-80° [2534], 72-73° [3302], 70-72° [1916, 2436].
N.B.: One of the reported melting point is obviously wrong.

"H NMR [1916, 2436, 2534, 3302], '*C NMR [205], IR [2436, 3302],
UV [2436, 2448], MS [1916, 2534]; GLC [2531].

Monohydrate C2H604, H,O mol. wt. 242.27
-Refer to: [2611, 2612 (VIIID)].

4,6-Dimethylethyl ether [172219-19-1] C,0H3,04 mol. wt. 336.47

-Obtained by oxidation of  1-[4,6-bis(1,]1-dimethylethoxy)-2-methoxy-
3-methylphenyl]-1-butanol with NACAA (nicotinic-chromic anhydride) in meth-
ylene chloride in the presence of pyridine [1213].

1-(2-Hydroxy-3,4-dimethoxyphenyl)-1-butanone
[75218-94-9] C2H 604 mol. wt. 224.26

OH Syntheses
CH;0 CO(CH,),CH; -Preparation by reaction of butyryl chloride with
pyrogallol trimethyl ether in the presence of
aluminium chloride in cooled ethyl ether for 4 h
(30 %) [571.

CH;0

-Also refer to: [60, 1787].
pale yellow plates [57]; m.p. 53-54° [57]; '"H NMR [57].

1-(2-Hydroxy-4,5-dimethoxyphenyl)-1-butanone
[91555-34-9] C2H 604 mol. wt. 224.26

OH Syntheses
CO(CH,),CH; -Obtained by reaction of dimethyl sulfate with
2,4,5-trihydroxybutyrophenone in the presence of
CH;0 potassium carbonate in refluxing benzene for
OCHj; 15.5h (25 %) [2127].

-Also obtained by reaction of n-butyronitrile with 3,4-dimethoxyphenol in the
presence of zinc chloride (Houben-Hoesch reaction) (poor yield) [1537].
-Also refer to: [166, 1787].
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white crystals [2127], nadeln [1537];
m.p. 81° [166, 1537], 77-78° [2127];
'"H NMR [2127], IR [2127].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].

1-(2-Hydroxy-4,6-dimethoxyphenyl)-1-butanone
[2999-37-3] C12H 604 mol. wt. 224.26

OH Syntheses
/@CO(CHZ)ZCH,% -Preparation by reaction of butyryl chloride with
phloroglucinol trimethyl ether in the presence of
CH;0 OCH; aluminium chloride in cooled ethyl ether for 4 h
(53 %) [571.

-Also obtained by reaction of butyronitrile with 3,5-dimethoxyphenol [544, 1547].
-Also obtained by reaction of dimethyl sulfate with phlorobutyrophenone in
the presence of potassium carbonate in refluxing acetone for 30-40 min
(80-90 %) [2014].

-Also obtained by treatment of 2.4,6-trimethoxybutyrophenone with boron
trichloride in methylene chloride at 0-5° for 2.5 h (85 %) [3068].

-Also obtained by degradation of dimethyllathodoratin (5,7-dimethoxy-
3-ethylchromone) with potassium hydroxide in refluxing 50 % aqueous ethanol
for 3 h (51 %) [83].

-Also refer to: [60, 545, 1464, 3069].

Isolation from natural sources

-From Dysophylla stellata Benth. (Labiatae) [1547].
-From Dysophylla tomentosa (Labiatae) [2242].

yellow flakes [57];

m.p. 72-74° [2242], 72-73° [1547], 70-71° [57, 83], 70° [544], 68° [203];
'H NMR [57, 83, 1547, 2242], 1*C NMR [204],

IR [1547, 2242], UV [1547, 2242], MS [1547, 2242]; GLC [2531].

1-(4-Hydroxy-2,5-dimethoxyphenyl)-1-butanone

[105476-01-5] CoH, 604 mol. wt. 224.26
OH Syntheses
CH;0 -Obtained by reaction of n-butyronitrile with 2,5-di-

methoxyphenol (Hoesch reaction) (4 %) [166].
OCH;4 -Also obtained from 4-butyryl-2,5-dihydroxyphenyl
CO(CH,),CH;  glucosiduronic acid (compound A) [166].

elongated plates [166];
b.p.o.1 120-140° [166]; m.p. 86-88° [166], 85-86° [166],
IR [166], UV [166].
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1-(4-Hydroxy-2,6-dimethoxyphenyl)-1-butanone
C12H1604 mol. wt. 224.26

OH Syntheses
-Obtained by reaction of butyronitrile with phloro-
glucinol dimethyl ether (Hoesch reaction) (6 %) [544].
CH;0 OCH;4 -Also obtained by treatment of 4-(benzoyloxy)-
CO(CH,),CH;  2,6-dimethoxybutyrophenone with 6 9% potassium
hydroxide in methanol at r.t. for 24 h [544].

m.p. 107° [544].

Benzoate C19H2005 mol. wt. 328.36
m.p. 86° [544].

1-(4-Hydroxy-3,5-dimethoxyphenyl)-1-butanone

(Butyrylsyringone)

[69271-91-6] C2H;604 mol. wt. 224.26
OH Syntheses

CH;0 OCH; -Refer to: [1180, 1514, 2738, 2887].

Isolation from natural sources
-In oak wood chips [3222].
CO(CH,),CH; -In liquid smoke flavoring preparations [1179].

m.p. 80-82° [2887];
MS [1179, 2887, 3222]; GC-MS [1179, 3222].

BIOLOGICAL ACTIVITY: Antioxidant and organoleptic properties [1179].
-Also refer to: [2738].

1-(5-Hydroxy-2,4-dimethoxyphenyl)-1-butanone

[105475-57-8] C12H1604 mol. wt. 224.26
OH Syntheses
CH;0 -Obtained by treatment of potassium 5-butyryl-

2,4-di-hydroxyphenylsulphate (compound B) in
CO(CH,),CH;  methanol with an excess of ethereal diazomethane
OCHj3; for 12 h (23 %) [166].
-Preparation by diazotization of 5-amino-
2,4-dimethoxy-butyrophenone (22 %) [166].

pink plates [166]; m.p. 87-88° [166]; UV [166].
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1-(2,4,6-Trihydroxy-3,5-dimethylphenyl)-1-butanone

[84633-27-2] CxH 604 mol. wt. 224.26
OH Syntheses
CH; CO(CH,),CH; -Preparation by reaction of n-butyronitrile with
2,4-dimethylphloroglucinol (Houben-Hoesch reac-
HO OH tion) [539, 1610] (XVID)].
CH; -Also refer to: [724, 2414, 2451].

Isolation from natural sources
-From Dryopteris abbreviata (DC) NEWMAN (Aspidiaceae) [724].
yellow needles [724];
m.p. 140-141° [2451], 140° [539, 1610], 135-137° [724];
"H NMR [724], IR [724], UV [540, 724], MS [724];
TLC [724]; HPLC [724].

1-[4-Hydroxy-3-(methylsulfonylmethyl)phenyl]-1-butanone
[56490-66-5] C12H604S mol. wt. 256.32

OH Synthesis
CH,SO,CH; -Obtained by reaction of 3-chloromethyl-4-hydroxy-butyro-
phenone with magnesium methylsulfinate in refluxing dilute
methanol for 18 h (50 %) [1573].
CO(CH,),CH; m.p. 130-132° [1573].

Benzyl ether [56490-73-4] C10H2,0,S mol. wt. 346.45

-Obtained by treatment of the title ketone with benzyl chloride in the presence of
potassium carbonate and sodium iodide in refluxing acetone for 18 h
(61 %) [1573].

m.p. 120-122° [1573]; 'H NMR [1573].

1-(4-Chloro-8-hydroxy-3-quinolinyl)-1-butanone

[125500-45-0] C3H,CINO, mol. wt. 249.70
OH Synthesis
N -Refer to: [1099].
) Methyl ether [115607-76-6]
CO(CH2)2CH3 C14H14C1N02 mol. wt. 263.72
Cl

-Refer to: [170, 1099, 1420, 1579, 1841].
m.p. 114-116° [1420, 1841]; '"H NMR [1420].
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4-Hydroxy-3-(1-oxobutyl)-2H-1-benzopyran-2-one

[4139-74-6] C13H204 mol. wt. 232.24
0,0 Syntheses

_ -Obtained by Fries rearrangement of

CO(CH,),CH;  4-butyryloxycoumarin in the presence of several

OH metal halides as catalysts at 100-150° for 30—

60 min. Similarly the conversion was accomplished
in nitrobenzene [1705].

The yields of 3-acyl-4-hydroxycoumarin were as follows:

TiCly (74 %); AlBr; (50 %); AICl; (43 %); SnCly (25 %); FeCl; (23 %), CrCls
21 %).

N.B.: SnCl,, SiCl,, HgPh,; AlPhs, HgCl,, ZnCl,, Ph3SnCl and PhHgCl were
unreactive [1705].

-Also obtained by reaction of butyryl chloride with 4-hydroxycoumarin in pyridine

containing one drop of piperidine for 3 h on a water bath (42 %) [3174].

-Also refer to: [525, 610, 2306, 3144].

m.p. 120-121° [3174].
1-(5-Bromo-6-hydroxy-3-methyl-7-benzofuranyl)-1-butanone

[106320-28-9] C3H3BrO; mol. wt. 297.15
CO(CH,),CH; Synthesis
HO o -Obtained by decarboxylation of 5-bromo-6-hydroxy-
| 3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic acid on
Br CH heating for 10 min at 255° [2827].
m.p. 103° [2827].

Oxime [100380-49-2] C3H4BrNO; mol. wt. 312.16
-Refer to: [2827].
m.p. 196° [2827].

1-(5-Chloro-6-hydroxy-3-methyl-7-benzofuranyl)-1-butanone

[100712-42-3] Cy3H;3Cl0O; mol. wt. 252.70
CO(CH,),CH;3 Synthesis
HO o -Obtained by decarboxylation of 5-chloro-6-hydroxy-
I 3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic acid on
Cl CH;  heating for 10 min at 255° [2827].

m.p. 102° [2827].
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1-(2,4-Dihydroxy-3-quinolinyl)-1-butanone

C13H5NO; mol. wt. 231.24

N._ OH Synthesis
_ -Obtained by reaction of butyryl chloride with
CO(CH,),CH3 2 ,4-dihydroxyquinoline in the presence of aluminium
OH chloride in nitrobenzene on the steam bath for 3 h

(25 %) [3123].
m.p. 218-219° [3123]; UV [3123].
BIOLOGICAL ACTIVITY: Antibacterial properties (Staphylococcus aureus and
Escherichia coli) [3123].

1-(6-Hydroxy-3-methyl-2-benzofuranyl)-1-butanone

[99245-46-2] C3H1405 mol. wt. 218.25

HO O._CO(CH,),CH;3 Syntheses
m -Obtained by  Fries rearrangement of
CH; 6-butyryloxy-3-methylbenzofuran (m.p. 45°)

with aluminium chloride in nitrobenzene at
r.t. overnight [2825].

-Also refer to: [2826].
m.p. 124° [2825, 2826].

Acetate [100976-33-8] Ci5H;604 mol. wt. 260.29
m.p. 85-86° [2825, 2826].

Methyl ether [56397-48-9] C1sH,40; mol. wt. 232.28
m.p. 93-94° [2825, 2826].

1-(6-Hydroxy-3-methyl-7-benzofuranyl)-1-butanone

[107623-54-1] C13H 1405 mol. wt. 218.25
CO(CH,),CH3 Syntheses
HO O -Obtained by decarboxylation of 6-hydroxy-7-butyryl-

| 3-methylcoumarilic acid [2826].
CH; -Also obtained by alkaline hydrolysis of 3-bromo-
7-hydroxy-8-butyryl-4-methylcoumarin (m.p. 146°) [2826].

m.p. 83° [2826].
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N-(3-Butanoyl-2-hydroxy-5-methylphenyl)-1H-tetrazole-5-carboxamide

[70977-53-6] C15H,;5N505 mol. wt. 289.30
H Synthesis
OH WoN  -Refer to: [1017 (37 %)].
C3H,CO NH-CO= || m.p.231-233° (d) [1017].
NN BIOLOGICAL ~ ACTIVITY:  Antiallergic
[1017].
CHj

1-[4-Hydroxy-3-(2-propenyl)phenyl]-1-butanone
[97023-54-6] C3H160, mol. wt. 204.27

OH Syntheses
CH,CH=CH, -Obtained by Claisen rearrangement of 4-allyloxy-butyro-
phenone in boiling dimethylaniline for 5-6 h [511].
-Also refer to: [467].
CO(CH,),CH; b.p.16 206-207° [511]; m.p. 64° [511].

USE: As intermediate for squalene synthase inhibitors [467].

1-[2,4-Dihydroxy-3-(2-propenyl)phenyl]-1-butanone
[194792-30-8] Ci13H1603 mol. wt. 220.27
OH Synthesis

CH,= CHCH2j©/CO(CH2)2CH3 -Refer to: [22].
HO

1-[2-Hydroxy-4-(2-propenyloxy)phenyl]-1-butanone
[194792-29-5] C13H1605 mol. wt. 220.27

OH Synthesis
CO(CH,),CH; -Refer to: [22].

CH,= CHCH,0

1-[2,4,6-Trihydroxy-3-(2-propenyl)phenyl]-1-butanone
2-Butyryl-4-(propen-2-yl)phloroglucinol (16) [1026]

C13H16O4 mol. wt. 236.27

OH Syntheses
CH,= CHCsz@CO(CHz)ZCH3 -Obtained by adding cuprous chloride, a
saturated aqueous solution of sodium car-
OH bonate and allyl chloride to a solution of
phlorobutyrophenone in ethyl ether at
r.t., then to keep the mixture for 12 h at
this temperature [1026].

HO
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-Also refer to: [1501, 1502].
'"H NMR [1026], '*C NMR [1026], IR [1026].
BIOLOGICAL ACTIVITY: Antimicrobial [1026, 1501, 1502].

1-[5-Ethyl-2,4-dihydroxy-3-(1-oxobutyl)]benzoic acid

[106214-14-6] C13H605 mol. wt. 252.27
OH Syntheses

CHj3(CH,),CO CO,H -Obtained by adding butyric anhydride to a cold

solution of methyl 2,4-dihydroxy-5-ethylbenzoate

HO and aluminium chloride in nitrobenzene. The mix-

C,H; ture was left overnight at r.t., and then heated at

100-105° for 4 h (16 %) [2811].

-Also obtained by hydrolysis of the methyl ester with 10 % NaOH on a water bath
for 1 h and then kept overnight at r.t. [2811].

m.p. 181° [2811].

Methyl ester [108125-65-1] C14H 505 mol. wt. 266.29
-Obtained at the same time in the first reaction above mentioned (20 %) [2811].

m.p. 66° [2811].

Dibenzoate of the methyl ester [103098-69-7] C,sH60;  mol. wt. 474.51
m.p. 108° [2811].

1-(3-Chloro-2,6-dihydroxy-5-propylphenyl)-1-butanone

[120058-71-1] C3H7ClO; mol. wt. 256.73
OH Synthesis
C3H; CO(CH,),CH; -Refer to: [1836 (1 h)].
OH

Cl
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1-(2,4,6-Trihydroxy-3-nitro-5-propylphenyl)-1-butanone

[119691-99-5] C3H17NOg mol. wt. 283.28
OH Synthesis
NO, CO(CH,),CH; -Obtained by adding a mixture of fuming nitric acid
and acetic acid to the solution of 1-(2,4,6-trihy-
HO OH droxy-3-propylphenyl)-1-butanone in acetic acid at
C3H; 60° for 30 min (3040 %) [3414].

m.p. 67-69° [3414]; '"H NMR [3414], IR [3414], MS [3414].
BIOLOGICAL ACTIVITY: Germination inhibitory activity [3414]; PET
inhibition [3414].
1-(2-Ethyl-6-hydroxy-4-methylphenyl)-1-butanone
C13H1802 mol. wt. 206.28

OH Syntheses

CO(CH,),CH; -Preparation by Fries rearrangement of 3-ethyl-
5-methyl-phenyl butyrate with aluminium chloride,
CH;4

CH,CH;4 *without solvent at 130° for 2 h (79 %) [2802];
*in nitrobenzene at 25° for 6 h (80 %) [2802].

m.p. 58° [2802].

Methyl ether C14H500, mol. wt. 220.31
-Obtained by methylation of the above ketone in the usual way [2802].
b.p.og 175° [2802].

1-(3-Ethyl-4-hydroxy-5-methylphenyl)-1-butanone

C13H1802 mol. wt. 206.28
OH Synthesis
CH; C,H; -Obtained by Fries rearrangement of 2-ethyl-

6-methylphenyl n-butyrate (b.p. 258-261°) in the pre-
sence of aluminium chloride (53 %) [184].
CO(CH,),CH; m.p. 86-87° [184].
1-[2-Hydroxy-4-(1-methylethyl)phenyl]-1-butanone
C13H1802 mol. wt. 206.28
OH Synthesis

CO(CH,),CH; -Refer to: [2940].
ESR [2940].
(CH3),CH
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1-(2-Hydroxy-4-propylphenyl)-1-butanone
C13H1802 mol. wt. 206.28
OH Synthesis
CO(CH,),CH; -Obtained by reaction of butyric acid with
3-propylphenol in the presence of zinc chloride
Cs;Hj; (Nencki reaction) (30—40 %) [728].
b.p.o.7 87-88° [728], b.p.19 130-132° [728].

Semicarbazone C14H, 1 N50, mol. wt. 263.34
yellow solid [728]; m.p. 175° [728].

1-(4-Hydroxy-3-propylphenyl)-1-butanone
C13H1802 mol. wt. 206.28

OH Synthesis
CH,CH,CH; -Obtained by reaction of butyryl chloride with 2-propyl-
phenol in the presence of aluminium chloride in nitro-
benzene at r.t. overnight [2648].
CO(CH,),CH; b.p.14 210° [2648]; m.p. 54° [2648].

1-(2,4-Dihydroxy-3-propylphenyl)-1-butanone

[194792-31-9] C3H ;303 mol. wt. 222.28
OH Syntheses

C;H; i CO(CH,),CH; -Refer to: [20, 22, 307].
HO

1-(2,4-Dihydroxy-5-propylphenyl)-1-butanone
Ci3H150; mol. wt. 222.28

OH Synthesis
CO(CH,),CH; -Obtained by Fries rearrangement of
4-propylresorcinol dibutyrate/4-propylresorcinol
HO mixture with aluminium chloride in nitrobenzene at
CH,CH,CH3; 50° for 4 h [2651].
b.p.g 190° [2651]; m.p. 64° [2651].

Phenylhydrazone CioHo4N50, mol. wt. 312.41
m.p. 139-140° [2651].
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1-(5-Ethyl-2-hydroxy-4-methoxyphenyl)-1-butanone
[178754-67-1] Cy13H 503 mol. wt. 222.28

OH Synthesis
CO(CH,),CH; -Obtained by acylation of 4-ethylresorcinol with
butyric acid in the presence of zinc chloride and
CH;0 phosphorous oxychloride, followed by methyla-
C,H; tion of the non-chelated hydroxy group [2397].

1-(2-Hydroxy-4-propoxyphenyl)-1-butanone
C13H1803 mol. wt. 222.28

OH Synthesis

CO(CH,),CH; -Refer to: [851].
Oxime [168978-08-3]
C3H;0 Ci3H9NO3 mol. wt. 237.30

USE: Reagent for copper determination by gravimetry and spectrophotometry
[851].

1-(2,6-Dihydroxy-4-methoxy-3,5-dimethylphenyl)-1-butanone
(Methylaspidinol) (V)

[4069-47-0] Ci3H 304 mol. wt. 238.28
OH Syntheses
CH,4 CO(CH,),CH; -Obtained by alkaline cleavage of para-aspidin (I)
with zinc dust in 5 % sodium hydroxide on a water
CH;0 OH bath for 5 min [2445].
CH, -Also refer to: [37, 2442, 2451, 3113].

m.p. 111° [2445, 3113], 109-111° [2451], 108-110° [37]; UV [37].

1-(2-Hydroxy-4,6-dimethoxy-3-methylphenyl)-1-butanone
[69480-08-6] C3H ;304 mol. wt. 238.28
OH Syntheses
CH,4 CO(CH,),CH; -Refer to: [203, 2531, 2630].
m.p. 111-112° [2630], 108-110° [203];

CH;0 OCH; 13C NMR [203]; GLC [2531].
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1-[2,4-Dihydroxy-3-(2-hydroxyethyl)-6-methoxyphenyl]-1-butanone
(Phomalone)

[159768-89-5] Cy3H,50s5 mol. wt. 254.28
OH Synthesis
HOCH,CH, CO(CH,),CH; -Refer to: [202].
m.p. 126-127° [201];
HO OCH;, 'H NMR [201], >C NMR [201], UV [201].

USE: Wood and lawn fungicide [202].

1-[3-[(Dimethylamino)methyl]-2,4,5-trihydroxyphenyl]-1-butanone

[50113-09-5] Ci3H9NOy mol. wt. 253.30
OH Synthesis
(CH3),NCH, CO(CH,),CH; -Refer to: [2787].

USE: Photostabilizer for polymers [2787];

HO Polydentate ligand for copper [2787].

OH

6-Bromo-3-chloro-7-hydroxy-4-methyl-8-(1-oxobutyl)-
2H-1-benzopyran-2-one

C14H12BI'C104 mol. wt. 359.60
CO(CH,),CH;3 Synthesis
HO 0.0 -Obtained by Fries rearrangement of 6-bromo-
_ 7-butyryloxy-3-chloro-4-methylcoumarin (m.p. 138°)
Br Cl with aluminium chloride for 1.5 h at 155° [2827].
CH; m.p. 171-172° [2827].

3,6-Dichloro-7-hydroxy-4-methyl-8-(1-oxobutyl)-2H-1-benzopyran-2-one

C14H12C1204 mol. wt. 315.15
CO(CH,),CH; Synthesis
HO 0.0 -Obtained by Fries rearrangement of 7-butyryloxy-
_ 3,6-dichloro-4-methylcoumarin with aluminium chloride
Cl Cl for 1.5 h at 155° [2827].
CH;

5-Hydroxy-6-(1-oxobutyl)-2H-1-benzopyran-2-one-3-carboxylic acid

C14H1206 mol. wt. 276.25
00 Synthesis
_ -Preparation by the condensation of the
CHj3(CH,),CO CO,H  2.4-dihydroxy-3-formylbutyrophenone with
OH cyanoacetic acid [2821].

straw-coloured needles [2821]; m.p. 198-200° (d) [2821].
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6-Bromo-7-hydroxy-4-methyl-8-(1-oxobutyl)-2H-1-benzopyran-2-one

[110029-30-6] Cy14H;3BrO4 mol. wt. 325.16
CO(CH,),CH; Syntheses
HO 00 -Obtained by Pechmann condensation of 1-(2,6-dihydroxy-
_ 3-bromophenyl)-1-butanone with ethyl acetoacetate in
Br presence of 80 % sulfuric acid [2811].
CH; -Also obtained by Fries rearrangement of 7-butyryloxy-

6-bromo-4-methylcoumarin (m.p. 120°) with aluminium
chloride at 145-150° for an hour (40 %) [2811].

yellow needles [2811]; m.p. 157° [2811].

Semicarbazone [109262-64-8] C;5H¢BrN;Oy4 mol. wt. 382.21
colourless granules; m.p. 231° (d) [2811].

Acetate [109602-86-0] C,6H15BrOs mol. wt. 367.20
colourless needles [2811]; m.p. 128° [2811].

Benzoate [112222-68-1] C,1H{7BrOs mol. wt. 429.27
colourless lustrous cubes [2811]; m.p. 151° [2811].

5-Bromo-6-hydroxy-3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic acid

[108955-15-3] C4H3BrO5 mol. wt. 341.16
CO(CH,),CHj; Synthesis
HO O._CO,H -Obtained by Fries rearrangement of 5-bromo-
I 6-butyryloxy-3-methylcoumarilic acid (m.p. 261°) with
Br CH;4 aluminium chloride for 1 h at 150-160° [2827].

m.p. 268° [2827].

6-Chloro-7-hydroxy-4-methyl-8-(1-oxobutyl)-2H-1-benzopyran-2-one

[109103-09-5] C4H3C10, mol. wt. 280.78
CO(CH,),CH; Syntheses
HO 0. 0 -Obtained by Pechmann condensation of 1-(2,6-dihydroxy-
_ 3-chlorophenyl)-1-butanone with ethyl acetoacetate in
Cl presence of 80 % sulfuric acid [2811].
CH; -Also obtained by Fries rearrangement of 7-butyryloxy-

6-chloro-4-methylcoumarin (m.p. 119°) (33 %) [2811].
yellow fibrous needles [2811]; m.p. 153° [2811].
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Oxime C14H]4C1NO4 mol. wt. 295.72
colourless needles [2811]; m.p. 197° (d) [2811].

Acetate C16H15C105 mol. wt. 322.74
colourless needles [2811]; m.p. 139° [2811].

Benzoate [112222-67-0] C,1H7CIO54 mol. wt. 384.82
colourless lustrous cubes [2811]; m.p. 144° [2811].

4-(Chloromethyl)-5,7-dihydroxy-6-(1-oxobutyl)-2H-1-benzopyran-2-one

[98498-60-3] C14H;5ClO5 mol. wt. 296.71
HO 0.9 Syntheses

_ -Obtained by condensation of

CHj;(CH,),CO 2-butyrylphloroglucinol with ethyl 4-chloro-

OH CH,Cl 3-oxobutanoate (61 %) [763].
-Also obtained from a Pechmann reaction (low
yield) [766].

yellow solid [763]; m.p. 225-230° (d) [763];
"H NMR [763], IR [763], UV [763], MS [763].

4-(Chloromethyl)-5,7-dihydroxy-8-(1-oxobutyl)-2H-1-benzopyran-2-one

[111249-71-9] C4H5Cl05 mol. wt. 296.71
CO(CH,),CH; Synthesis
HO 0.0 -Obtained by condensation of 2-butyrylphloroglucinol with

ethyl 4-chloro-3-oxobutanoate (3 %) [763].
m.p. 210-212° (d) [763];
OH CH,(CI "H NMR [763], IR [763], UV [763], MS [763].

~

5-Chloro-6-hydroxy-3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic acid

[109103-12-0] C14H,3ClO5 mol. wt. 296.71
CO(CH,),CH;  Synthesis
HO O._CO,H -Obtained by Fries rearrangement of 5-chloro-
I 6-butyryloxy-3-methylcoumarilic acid with aluminium
Cl CHj; chloride for 1 h at 150-160° [2827].

m.p. 255° [2827].
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5-Hydroxy-4-methyl-6-(1-oxobutyl)-2H-1-benzopyran-2-one
[855159-27-2] C14H 1404 mol. wt. 246.26

O O Syntheses
@ -Obtained by condensation of resbutyrophenone
CHj3(CH,),CO with ethyl acetoacetate in the presence of alumi-
OH CH; nium chloride in nitrobenzene for 1 h at 120-130°

(37 %) [841].

-Also obtained by Fries transformation of 5-butyroxy-4-methylcoumarin
(m.p. 100-101°) with aluminium chloride [841].
-Also refer to: [2824].

m.p. 141-142° [841, 2824].

Acetate Ci6H605 mol. wt. 288.30
-Preparation by means of acetic anhydride in pyridine with the title ketone [841].

m.p. 167° [841].

Methyl ether Ci5sH 604 mol. wt. 260.29

-Obtained by reaction of methyl iodide with the title ketone in the presence of
potassium carbonate in refluxing acetone for 24 h [841].

m.p. 83-84° [841].

6-Hydroxy-7-(1-oxobutyl)-3-methylcoumarilic acid

[109564-87-6] C14H1405 mol. wt. 262.26
CO(CH,),CH;  Synthesis
HO O._CO,H -Obtained by Fries rearrangement of 6-butyryloxy-

I 3-methyl-coumarilic acid [m.p. 197° (d)] with alumin-
CH; ium chloride for 1 h at 150-160° [2826].

m.p. 218° [2826].

Acetate [130907-67-4] Ci6H1606 mol. wt. 304.30
m.p. 211° [2826].

Methyl ether [109641-80-7] C,sH;605 mol. wt. 276.29
-Refer to: [2826].
m.p. 107-108° [2826].
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1-[2,5-Bis(acetyloxy)-4-hydroxyphenyl]-1-butanone

[145747-22-4] C14H160¢ mol. wt. 280.28
OH Syntheses
CH;COO -Obtained by partial enzymatic deacylation of

2.4,5-triacetoxybutyrophenone (8) at 42-45° for
OCOCH; 40 h [376, 2410],
CO(CH,),CH; *with PPL (Porcine pancreatic lipase),
-in THF (tetrahydrofuran) (40 %) (16) [376];
-in DIPE (diisopropyl ether) (40 %) (16) [376];
-in acetone (30 %) (16) [376].
*with CCL (Candida cylindracea lipase),
-in THF (tetrahydrofuran) (65 %) (16) [376], (65 %) (13) [2412];
-in a THF and n-butanol mixture (65 %) (19) [2410];
-in DIPE (diisopropyl ether) (50 %) (16) [376];
-in acetone (30 %) (16) [376].

m.p. 142-143° [376];
'H NMR [376], MS [376], UV [376]; TLC [376].

1-[3-Bromo-2-hydroxy-5-(1,1-dimethylethyl)phenyl]-1-butanone

[100792-29-8] C4H 9BrO, mol. wt. 299.21
OH Synthesis
Br CO(CH,),CH; -Obtained by Fries rearrangement of 2-bromo-4-tert-

butylphenyl butyrate with aluminium chloride at 110°
for 2 h (65 %) [3113].
C(CH3); b.p., 150° [3113].

2,4-Dinitrophenylhydrazone CoH,3BIrN4Os mol. wt. 479.33
m.p. 175° [3113].

1-[3-Chloro-2-hydroxy-5-(1,1-dimethylethyl)phenyl]-1-butanone

[106321-41-9] C14H,9Cl1O, mol. wt. 254.76
OH Synthesis
Cl CO(CH,),CH; -Obtained by Fries rearrangement of 2-chloro-4-tert-

butylphenyl butyrate with aluminium chloride at 110°
(80 %) [3119].
C(CHj3)5 b.p.1o 152° [3119].
2,4-Dinitrophenylhydrazone C,oH»5CIN4O5 mol. wt. 434.88
m.p. 176° [3119].
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1-[4-(1,1-Dimethylethyl)-2-hydroxyphenyl]-1-butanone
C14H2()Oz mol. wt. 220.31
OH Synthesis

CO(CH,),CH; -Refer to: [2940].
ESR [2940].
(CH3)3C

1-[5-(1,1-Dimethylethyl)-2-hydroxyphenyl]-1-butanone
[75060-53-6] C14H00, mol. wt. 220.31

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of 4-tert-butylphenyl
butyrate with aluminium chloride in carbon disulfide at
r.t., then at 120° for 1 h after solvent elimination
C(CHj3); (57 %) [2796].

-Also obtained by treatment of 2-methoxy-5-tert-butyl-butyrophenone with 47 %
hydrobromic acid/57 % hydriodic acid mixture in refluxing acetic acid for 2 h
(81 %) [1475].

b.p.oo 150° [2796]; 'H NMR [1475]; ESR [2940]; TLC [1475].

Methyl ether [75060-46-7] Cy5H2,0, mol. wt. 234.34

-Obtained by reaction of butyryl chloride with 4-tert-butylanisole in the presence of
aluminium chloride in methylene chloride under nitrogen, first at 0°, then at 20° for
30 min (85 %) [1475].

'"H NMR [1475]; TLC [1475].

1-[2-Hydroxy-3-methyl-6-(1-methylethyl)phenyl]-1-butanone
C14H2002 mol. wt. 220.31

OH Synthesis
CHS\@[CO(CHZ)ZCH3 -Preparation by Fries rearrangement of carvacryl
butyrate with aluminium chloride at 120°
CH(CHj), (70 %) [2798].
b.p.; 142° [2798].
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1-[2-Hydroxy-3-(1-methylethyl)-6-methylphenyl]-1-butanone
[106476-93-1] C14H200, mol. wt. 220.31

OH Syntheses

(CH;),CH CO(CH,),CH; -Obtained by Fries rearrangement of thymyl
butyrate with aluminium chloride without

CHj; solvent at 120° (85 %) [2803].

-Also obtained by reaction of butyric acid with thymol in the presence of aluminium
chloride on heating at reflux for 12 h (81 %) [2960].
-Also refer to: [2961].

b.p.> 190° [2803], b.p.1» 120-121° [2960, 2961].

2,4-Dinitrophenylhydrazone C,oH,4N4O5 mol. wt. 400.43
m.p. 216° [2803].

1-[4-Hydroxy-2-methyl-5-(1-methylethyl)phenyl]-1-butanone

[95185-72-1] C14H,00, mol. wt. 220.31
OH Syntheses
(CH;),CH -Obtained by Fries rearrangement of thymyl butyrate
with aluminium chloride in nitrobenzene,
CH; *first 2 h at 30°, then at r.t. for 24 h [2704];

CO(CH,),CH; *for 12 h at 30° (86 %) [2647].

-Also obtained by refluxing its methyl ether with pyridinium chloride (205-215°)
for 40 min (40 %) [2660].

b.p.14 204° [2648], b.p.14 203-205° [2660]; m.p. 94° [2660], 93-94° [2647].

Methyl ether [854870-33-0] C15sHx0, mol. wt. 234.34

-Obtained by reaction of butyryl chloride with thymol methyl ether in the presence
of aluminium chloride in carbon disulfide (50 %) [2660].
-Also refer to: [1652, 2647].

b.p.16 175-178° [2660]; m.p. 50° [2647, 2660].
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1-[4-Hydroxy-5-methyl-2-(1-methylethyl)phenyl]-1-butanone
C14H2()Oz mol. wt. 220.31

OH Syntheses
CHj3 -Obtained by reaction of butyryl chloride with car-
vacrol in the presence of aluminium chloride in
(CH3),CH nitrobenzene at r.t. for 48 h (16 %) [1522] or first
CO(CH,),CH;  at<50°, then at r.t. overnight [2650].

-Also obtained by Fries rearrangement of carvacryl butyrate with aluminium
chloride in nitrobenzene for 24 h at 25° (88 %) [2647].

b.p.15 200° [2650]; m.p. 66° [1522, 2647, 2650].

1-(3,5-Diethyl-4-hydroxyphenyl)-1-butanone

[104008-48-2] C14H200, mol. wt. 220.31
OH Syntheses

C,H; C,H; -Refer to: [3005, 3006].
CO(CH,),CH;

1-[4-Hydroxy-3-(1-methylpropyl)phenyl]-1-butanone
[16648-70-7] C14H00, mol. wt. 220.31
OH ICH3 Synthesis
CH-C,H; -Refer to: [1205].

b.p.; 170-175° [1205];
m.p. 96-97° [1205].

CO(CH,),CHj

1-(4-Butyloxy-2-hydroxyphenyl)-1-butanone
C14H2003 mol. wt. 236.31

OH Syntheses
/©/CO(CH2)2CH3 -Obtained by butylation of 2,4-dihydroxybuty-
rophenone [1587].
C4HoO -Also refer to: [2400].
b.p.g 200° [1587]; m.p. 30° [1587].

Oxime [161138-02-9] C4H; 1 NOs mol. wt. 251.33

m.p. 106° [1587].

USE: Nickel (IT) and copper (II) simultaneous detn. in synthetic mixts. and alloy
samples using this oxime as an extractive spectrophotometric reagent [2400];
Spectrophotometric and gravimetric reagent for Cu (II) [3048].
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2,4-Dinitrophenylhydrazone CoH,4N4Op mol. wt. 416.43
m.p. 187° [1587].

1-(4-Ethoxy-3-ethyl-2-hydroxyphenyl)-1-butanone

C14H2003 mol. wt. 236.31
OH Synthesis
C,H; CO(CH,),CH; -Obtained by ethylation of
2,4-dihydroxybutyrophenone [1587].
C,H50 b.p.s 155° [1587]; m.p. 45° [1587].
Oxime C4H,NO;s mol. wt. 251.33

m.p. 141° [1587].

2,4-Dinitrophenylhydrazone CoH,4N4Op mol. wt. 416.43
m.p. 201° [1587].

1-[2-Hydroxy-4-(-methoxyethoxymethoxy)-6-methylphenyl]-
2-(methylsulfinyl)-1-ethanone

[104783-90-6] C14H5006S mol. wt. 316.37
OH Synthesis

COCH,-S-CH; -A mixture of DMSO and sodium

5 hydride (70 % in oil) in benzene

CH;0(CH,),0CH,0 CH;, was stirred at 80° for 1 h, then

cooled to 35° and treated
dropwise with ethyl 2-hydroxy-
4-(B-methoxyethoxy)methoxy-
6-methylbenzoate (86 %) [1157].

m.p. 106-107° [1157]. "H NMR [1157], IR [1157].

1-[3-Amino-5-(1,1-dimethylethyl)-2-hydroxyphenyl]-1-butanone
C14H21N02 mol. wt. 235.33

OH Synthesis
NH, CO(CH,),CH; -Refer to: [2105].

C(CH3);
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1-[2-(N,N-Dimethylaminoethoxy)-4-hydroxyphenyl]-1-butanone
C14H21NO3 mol. wt. 251.33

OH Synthesis
-Refer to: [787].
Methyl ether (hydrochloride)
OCHQCHzN(CH3)2 C15H23NO3, HCl mol. wt. 301.81
CO(CH,),CH3

-Obtained by adding a solution of 2-hydroxy-4-methoxybutyrophenone and sodium
ethoxide in ethanol to the N,N-dimethylaminoethyl chloride. Then, the mixture
was refluxed for 3 h [787].

m.p. 101-102° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787];
Convulsions [787].

LDs, 130 [787].

1-[4-(N,N-Dimethylaminoethoxy)-2-hydroxyphenyl]-1-butanone
C14H21NO; mol. wt. 251.33
OH Synthesis

CO(CH,),CH; -Obtained by adding a solution of
resbutyrophenone and sodium
(CH3),NCH,CH,O ethoxide in ethanol to the N,
N-dimethylaminoethyl chloride.
Then, the mixture was refluxed for
3 h [787].
Hydrochloride Ci4H>NO3, HCI1 mol. wt. 287.79
m.p. 154-156° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787]; Con-
vulsions [787]; Transient decrease of arterial blood pressure [787]; Increase of
resistance of isolated heart to anoxia [787].

LDsq 250 [787].

1-(5-Ethyl-6-hydroxy-3-methyl-7-benzofuranyl)-1-butanone

[101088-95-3] Cy5H;503 mol. wt. 246.31
CO(CH,),CH; Synthesis
HO o -Obtained by decarboxylation of 5-ethyl-6-hydroxy-
I 3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic  acid
C,H; CH3 on heating for 10 min at 255° [2827].

m.p. 57° [2827].
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1-(5-hydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-5-hydroxy-2,2-dimethyl-2H-1-benzopyran

C15H1803 mol. wt. 246.31

O._ CH; Synthesis
_) CH; -Obtained by treatment of 6-butyryl-5-hydroxy-
CHj3(CH,),CO 2,2-dimethyl-3,4-dihydro-2H-1-benzopyran
OH with DDQ in refluxing benzene for 48 h
(80 %) [58].

m.p. 65-66° [58]; '"H NMR [58].
1-(7-hydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-7-hydroxy-2,2-dimethyl-2H-1-benzopyran

Ci5sH 303 mol. wt. 246.31

HO O-_CH; Synthesis
:@;)(CH3 -Obtained by treatment of 6-butyryl-5-hydroxy-
CHj;(CH,),CO 2,2-dimethyl-3,4-dihydro-2H-1-benzopyran

with DDQ in refluxing benzene for 48 h
(80 %) [58].

m.p. 53-54° [58]
'"H NMR [58].

1-(5,7-Dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-1-butanone

Cy5H,304 mol. wt. 262.31
CO(CH,),CH; Synthesis
HO O._CH; -Refer to: [3203].
_J cH; Dimethyl ether [924889-47-4]
C17H2204 mol. wt. 290.36
OH

-Obtained by treatment of Malloapelta B with sodium borohydride in methanol, for
10 min at 10-15°, then 10 min at 60° (90 %) [3203].

white solid [3203]; m.p. 62.8° [3203];
'"H NMR [3203], IR [3203].

BIOLOGICAL ACTIVITY: Exploration of essential structure of malloapelta B for
the inhibitory activity against TNF-induced NF-kB activation [3203];
Cytotoxicity [3203].
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1-(3,4-Dihydro-5-hydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-5-hydroxy-2,2-dimethyl-3,4-dihydro-2H-1-benzopyran

[93970-91-3] C15H003 mol. wt. 248.32
O<_ CH;3 Syntheses

CH; -Obtained by reaction of

CHj3(CH,),CO 2,4-dihydroxybutyrophenone with 2-methyl-

OH 1,3-butadiene in petrol in the presence of

polyphosphoric acid at 30-35° for 18 h
(45 %) [58].

-Also refer to: [59].

m.p. 53-54° [58]; 'H NMR [58].
1-(3,4-Dihydro-7-hydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-7-hydroxy-2,2-dimethyl-3,4-dihydro-2H-1-benzopyran
[93970-92-4] C15H2003 mol. wt. 248.32

HO O._CH; Syntheses
:@;jCH3 -Obtained by reaction of
CHj;(CH,),CO 2,4-dihydroxybutyrophenone with 2-methyl-
1,3-butadiene in petrol in the presence of

polyphosphoric acid at 30-35° for 18 h
(40 %) [58].

-Also refer to: [59].
m.p. 95-96° [58]; '"H NMR [58].

1-(3,4-Dihydro-5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-
1-butanone

[105306-66-9] Ci5H2004 mol. wt. 264.32
CO(CH,),CH; Syntheses
HO O._CH; -Refer to: [708, 3192, 3203].

CH, 13C NMR [840], IR [840], MS [3192].
" Dimethyl ether [924889-46-3]
OH C,7H404 mol. wt. 292.30

-Obtained by treatment of Malloapelta B in methanol with hydrogen in the presence
of 10 % Pd/C at r.t. for overnight (80 %) [3203].

white solid [3203]; m.p. 48.8° [3203];
"H NMR [3203], IR [3203]; TLC [3203].
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1-(3,4-Dihydro-7,8-dihydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-
1-butanone
6-Butyryl-7,8-dihydroxy-2,2-dimethyl-3,4-dihydro-2H-1-benzopyran

[93970-90-2] Cy5H500,4 mol. wt. 264.32
OH Synthesis
HO:@fjcm -Obtained by reaction of 2,3.4-trihydroxy-
CH; butyrophenone with 2-methyl-1,3-butadiene
CHj3(CH,)»CO in petrol in the presence of polyphosphoric
acid at 30-35° for 18 h (80 %) [58].

m.p. 66—67° (page 360) and 82-83° (page 361) (?) [58];
'"H NMR [58].

1-[2,6-Dihydroxy-4-[(3-methyl-2-butenyl)oxy]phenyl]-1-butanone
[122585-49-3] C15H5004 mol. wt. 264.32

OH Isolation from natural sources

CO(CH,),CH; -From Helichrysum asperum
(Thunb.) Hilliard et Burtt. var.
(CH;3),C =CHCH,0O OH albidulum (DC) Hilliard [1488].
colourless crystals [1488]; m.p. 119° [1488];
"H NMR [1488], IR [1488], MS [1488].

1-[2,4,6-Trihydroxy-3-(3-methyl-2-butenyl)phenyl]-1-butanone
[69916-08-1] C5H5004 mol. wt. 264.32

OH Syntheses

CH;—C=CHCH, CO(CH,),CH; -Obtained by adding cuprous chloride,

lCH3 a saturated aqueous solution of
OH sodium carbonate and prenyl bromide

to a solution of phlorobutyrophenone

in ethyl ether at r.t., then to keep the mixture for 12 h at this temperature [1026].
-Also prepared by adding prenyl bromide to a suspension of the sodium salt of
phlorobutyrophenone in benzene, then the mixture obtained was refluxed for
3 h [1026].
-Also prepared by adding at 5° a solution of sodium methoxide in methanol, followed
by isopentenyl bromide in ethyl ether to a solution of phlorobutyrophenone in
benzene and ethyl ether; then the mixture was stirred at r.t. for 6 h (16 %) [2113].
-Also obtained by adding prenyl chloride to a two-phase mixture consisting of
phlorobutyrophenone in diethyl ether and saturated aqueous sodium carbonate.
A catalytic amount of CuCl was added and the mixture was stirred or shaken
vigorously for 3 h at r.t. (70 %) [838].

HO
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Isolation from natural sources
-From Helichrysum asperum (Thunb.) Hilliard et Burtt. var. albidulum
(DC) Hilliard [1488].

m.p. 147° [2113], 140-143° [838];
"H NMR [1026, 1488], '*C NMR [838, 1026],
IR [838, 1026, 1488], MS [838, 1488].

BIOLOGICAL ACTIVITY: Antifungal [2113].

1-[2,6-Dihydroxy-4-[(4-hydroxy-3-methyl-2-butenyl)oxy]phenyl]-
1-butanone (E)

[122585-50-6] C,5H,005 mol. wt. 280.32
OH Isolation from natural sources
CO(CH,),CH; -From Helichrysum asperum (Thunb.) Hil-
ICH3 liard et Burtt. var.  albidulum
|CZCHCH20 OH (DC) Hilliard [1488].
CH,OH

"H NMR [1488], IR [1488], MS [1488].

1-[2,6-Dihydroxy-4-[[4-hydroxy-3-(hydroxymethyl)-2-butenyl]oxy]phenyl]-
1-butanone

[122616-67-5] Ci5H»00¢ mol. wt. 296.32
OH Isolation from natural sources
CO(CH,),CH; -From Helichrysum asperum (Thunb.) Hil-
¢H,OH liard et Burtt. var.  albidulum
C=CHCH,0 OH (DC) Hilliard [1488].
CH,OH Tetraacetate* [122585-96-0]

Cy3H3010 mol. wt. 464.47
-Refer to: [1488].
'"H NMR [1488], IR [1488], MS [1488].
*1-[2,6-Bis(acetyloxy)-4-[[4-(acetyloxy)-3-[(acetyloxy)methyl]-2-butenyl]oxy]
phenyl]-1-butanone

4-[3,5-Dihydroxy-4-(1-oxobutyl)phenoxy]-2-methyl-1-butanoic acid

[122585-56-2] C15H»005 mol. wt. 296.32
OH Isolation from natural sources

CH5(CH,),CO -From  Helichrysum  asperum

ICH3 (Thunb.) Hilliard et Burtt. var.

HO OCH,CH,—CH-CO,H  albidulum (DC) Hilliard [1488].

"H NMR [1488], IR [1488], MS [1488].
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1-]12-Hydroxy-5-(1,1-dimethylpropyl)phenyl]-1-butanone
[854867-25-7] Cy5Hx,0, mol. wt. 234.34

OH Synthesis
CO(CH,),CH; -Obtained by Fries rearrangement of p-tert-
amylphenyl butyrate at 120° for 1 h (73 %) [2796].
b.p.oo 165° [2796].
CH3_$_CH3
CoHs

2,4-Dinitrophenylhydrazone C,1H,6N405 mol. wt. 414.46
m.p. 186° [2796].

1-[2-Hydroxy-6-methyl-3-(1,1-dimethylethyl)phenyl]-1-butanone
C5H5,0, mol. wt. 234.34

OH Syntheses

(CH3);C CO(CH,),CH; -Obtained by Fries rearrangement of 2-tert-butyl-
5-methylphenyl butyrate,

CH; *in the presence of aluminium chloride (1.5
equiv.) in nitrobenzene at 25° for 6 h (80 %)
[3118];
*in the presence of aluminium chloride (3 equiv.) without solvent at 110° for 2 h
(78 %) [3118].

b.p.g 112° [3118].

2,4-Dinitrophenylhydrazone C,1H,6N405 mol. wt. 414.46
m.p. 219° [3118].

1-(2-Hydroxy-5-pentylphenyl)-1-butanone
[101100-37-2] C15sH2,0, mol. wt. 234.34

OH Synthesis
CO(CH,),CH; -Preparation by reaction of butyric acid with
n-pentylphenol in the presence of boron trifluoride at
140-150° (88 %) [142].
CsHy; b.p.1¢ 185-192° [142].
n¥ =1.518 [142].
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1-[2,4-Dihydroxy-5-(2,2-dimethylpropyl)phenyl]-1-butanone
C15H2203 mol. wt. 250.34

OH Synthesis
CO(CH,),CH; -Refer to: [2704] (Japanese patent).
m.p. 117° [2704].
HO
CH,C(CHj3);

USE: As colour developer [2704].

1-[2,4,6-Trihydroxy-3-(3-methylbutyl)phenyl]-1-butanone
[74477-97-7] C|5H2204 mol. wt. 266.34

OH Synthesis
(CH3)2CH(CH2)2j©[ CO(CH,),CH; -Obtained by hydrogenation of
1-[2,4,6-trihydroxy-3-(3-methyl-2-but-
OH enyl)-phenyl]-1-butanone in the pres-
ence of PtO, in methanol under a
hydrogen atmosphere at r.t. for 1 h
(81 %) [2113].

HO

m.p. 188° [2113].
BIOLOGICAL ACTIVITY: Antifungal [2113].

1-(2,4,6-Trihydroxy-3-pentylphenyl)-1-butanone
[74477-96-6] C15sH204 mol. wt. 266.34

OH Syntheses

CsHy, CO(CH,),CH; -Obtained by adding a solution of butanoyl
chloride in nitrobenzene to a suspension, of

OH 2,4,6-trihydroxypentyl-benzene and aluminium
chloride in carbon disulfide at r.t., then stirring
the mixture for 6 h at 30-35° (48 %) [2113].

-Also refer to: [1026, 1501, 1502].
m.p. 150° [2113].
BIOLOGICAL ACTIVITY: Antimicrobial [1026, 1501, 1502]; Antifungal [2113].

HO
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1-[3-(Aminomethyl)-5-(1,1-dimethylethyl)-2-hydroxyphenyl]-1-butanone

C15H23N02 mol. wt. 249.35
OH Synthesis
NH,CH, CO(CH,),CHj -Refer to: [1475].
Hydrochloride [75060-71-8]
C,5H,3NO,, HC1 mol. wt. 285.81
C(CH3);
-Obtained by treatment of 1-[3-(N-chloroacetylaminomethyl)-

5-(1,1-dimethylethyl)-2-hydroxy-phenyl]-1-butanone with conc. hydrochloric
acid in refluxing ethanol for 20 h (56 %) [1475].
-Also refer to: [1289].

white amorphous crystals [1475]; m.p. 197-200° [1289, 1475];
"H NMR [1475]; TLC [1475].
1-(2-Hydroxy-3-phenoxyphenyl)-1-butanone
[479580-83-1] Ci16H1603 mol. wt. 256.30
OH Syntheses

C6H50\©/ CO(CH,),CH; -Refer to: [1018-1022].

USE: Cosmetic compounds containing derivs of hydroxydiphenyl ether for

inhibiting body odours [1018-1022].

1-(2-Hydroxy-4-phenoxyphenyl)-1-butanone

[307000-31-3] Ci6H1603 mol. wt. 256.30
OH Syntheses

i CO(CH,),CH; -Refer to: [1018-1022, 1345].
Ce¢HsO

USE: Cosmetic compounds containing derivs of hydroxydiphenyl ether for
inhibiting body odours [1018-1022].

BIOLOGICAL ACTIVITY: Antimicrobial [1345].
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1-(4-Hydroxy-3-phenoxyphenyl)-1-butanone
[307000-52-8] Ci16H1603 mol. wt. 256.30

OH Syntheses
OC¢Hs; -Refer to: [1018-1022, 1345].

CO(CH,),CHj

USE: Cosmetic compounds containing derivs of hydroxydiphenyl ether for
inhibiting body odours [1018—-1022].

BIOLOGICAL ACTIVITY: Antimicrobial [1345].

4-(1-Bromopropyl)-5,7-dihydroxy-6-(1-oxobutyl)-2H-1-benzopyran-2-one

C16H17BI'05 mol. wt. 368.21
HO 0.0 Synthesis
_ -Refer to: [763].
CH;3(CH,),CO Dimethyl ether [111249-73-1]
OH CHBI‘CzHS C18H21Br05 mol. wt. 397.27

-Preparation by refluxing a mixture of 6-butyryl-5,7-dimethoxy-4-propylcoumarin,
N-bromo-succinimide and azobis(isobutyronitrile) in tetrachloromethane under
nitrogen (quantitative yield) [766], (99 %) [763].

white solid [763]; m.p. 91-93° [763];
"H NMR [763], IR [763], UV [763], MS [763].
Diacetate [111249-88-8] C,0H,BrO, mol. wt. 453.29

-Obtained by treatment of 35,7-diacetoxy-6-butyryl-4-propylcoumarin with
N-bromosuccinimide [766] in tetrachloromethane. A trace of azobis(isobutyr-
onitrile) was added and the mixture heated at reflux for 2 days (61 %) [763].

m.p. 84-85° [763];
"H NMR [763], IR [763], UV [763], MS [763].

4-(1-Bromopropyl)-5,7-dihydroxy-8-(1-oxobutyl)-2H-1-benzopyran-2-one

C16H17Br05 mol. wt. 368.21
CO(CH,),CH; Synthesis
HO (NS¢} -Refer to: [763].
_ Dimethyl ether [111249-74-2]
CigH,BrOs mol. wt. 397.27

OH CHBI’CZHS
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-Preparation by refluxing a mixture of 8-butyryl-5,7-dimethoxy-4-propylcoumarin,
N-bromosuccinimide and azo-isobutyronitrile in tetrachloromethane under nitro-
gen (86 %) [763].

white solid [763]; m.p. 85-86° [763];
"H NMR [763], IR [763], UV [763], MS [763].

3-Chloro-6-ethyl-7-hydroxy-4-methyl-8-(1-oxobutyl)-2H-1-benzopyran-2-one

C16H7Cl0O4 mol. wt. 308.76
CO(CH,),CH; Synthesis
HO (ONGO) -Obtained by Fries rearrangement of 7-butyryloxy-
_ 3-chloro-6-ethyl-4-methylcoumarin  with aluminium
C,H; Cl chloride for 1.5 h at 155° [2827].
CH;

6-Ethyl-7-hydroxy-4-methyl-8-(1-oxobutyl)-2H-1-benzopyran-2-one

[109473-68-9] Ci6H1504 mol. wt. 274.32
CO(CH,),CH3 Syntheses
HO 0.0 -Obtained by Pechmann condensation of
_ 1-(2,6-dihydroxy-3-ethylphenyl)-1-butanone with ethyl
C,H; acetoacetate in presence of 80 % sulfuric acid [2811].
CH; -Also obtained by Fries rearrangement of 7-butyryloxy-

6-ethyl-4-methylcoumarin (m.p. 125°) [2811].
yellow needles [2811]; m.p. 110° [2811].

Oxime Ci6H1oNOy4 mol. wt. 289.33
colourless needles [2811]; m.p. 167° (d) [2811].

Acetate [110055-35-1] CisH»(O5 mol. wt. 316.35
colourless needles [2811]; m.p. 114° [2811].

5-Ethyl-6-hydroxy-3-methyl-7-(1-oxobutyl)-2-benzofurancarboxylic acid

[109441—87—4] C](,H]gOS mol. wt. 290.32
CO(CH,),CH3 Synthesis
HO O._CO,H -Obtained by Fries rearrangement of 5-ethyl-
I 6-butyryloxy-3-methylcoumarilic acid with aluminium
C,H; CH;4 chloride for 1 h at 150-160° [2827].

m.p. 223° [2827].
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5,7-Dihydroxy-6-(1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one
[98192-62-2] C16H1505 mol. wt. 290.32

HO 0.0 Syntheses
_ -Obtained by reaction of ethyl 3-oxohexanoate
CHj3(CH,),CO with phlorobutyrophenone in the presence of

OH C;Hjy acetic acid containing 5 % (v/v) sulfuric acid
(3842 %) [762].
-Also refer to: [763].

'"H NMR [762], IR [762], UV [762].

Dimethyl ether [98498-67-0] C,gH20s5 mol. wt. 318.37

-Preparation from a mixture of 6-butyryl-5,7-dihydroxy-4-propylcoumarin,
dimethyl sulfate and potassium carbonate in refluxing acetone for 3 h (91 %) [763].
-Also refer to: [766].

white needles [763]; m.p. 66-68° [763];
"H NMR [763], IR [763], UV [763], MS [763].
Diacetate [98498-64-7] C,0H»,04 mol. wt. 374.39

-Obtained by reaction of acetic anhydride with 5,7-dihydroxy-6-(1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one in the presence of pyridine for 2 days at 20°
(71 %) [763].

-Also refer to: [766].

white needles [763]; m.p. 125-127° [763];
"H NMR [763], IR [763], UV [763], MS [763].

5,7-Dihydroxy-8-(1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one

[98192-68-8] C16H1805 mol. wt. 290.32
CO(CH,),CH; Syntheses
HO 0. .0 -Obtained by reaction of ethyl 3-oxohexanoate with

phlorobutyrophenone in the presence of acetic acid
containing 5 % (v/v) sulfuric acid (25-28 %) [762].
OH C;3H; -Also refer to: [763].

'H NMR [762], IR [762], UV [762].

~

Dimethyl ether [111249-72-0] C,3H5,05 mol. wt. 318.37

-Preparation from a mixture of 8-butyryl-5,7-dihydroxy-4-propylcoumarin,
dimethyl sulfate and potassium carbonate in refluxing acetone for 3 h (95 %) [763].

white plates [763]; m.p. 93-95° [763];
"H NMR [763], IR [763], UV [763], MS [763].
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5,7-Dihydroxy-4-(1-hydroxypropyl)-6-(1-oxobutyl)-2H-1-benzopyran-2-one

[111249-82-2] C16H150¢ mol. wt. 306.32
HO 0.0 Syntheses

_ -Obtained by treatment of 5-acetoxy-

CHj3(CH,),CO 4-(1-acetoxy-propyl)-6-butyryl-7-metho-

OH CHOHCH,CH; xycoumarin with boron tribromide in
methylene chloride at —78° under nitro-
gen for 2 h (70 %) [763].
-Also obtained by treatment of 4-(1-acetoxypropyl)-6-butyryl-5,7-dihydroxy-
coumarin with 10 % aqueous potassium hydroxide at 0° for 1.5 h [763].

yellow needles [763]; m.p. 226-228° [763];
"H NMR [763], IR [763], UV [763], MS [763]; TLC [763].

5,7-Dihydroxy-4-(1-hydroxypropyl)-8-(1-oxobutyl)-2H-1-benzopyran-2-one

[111249-85-5] C16H130¢ mol. wt. 306.32
CO(CH,),CH3 Synthesis

HO 0_0 -Obtained by adding lithium tert-butyl sulfide in

~ HMPA to a solution of 4-(1-acetoxypropyl)-

= 8-butyryl-7-hydroxy-5-methoxycoumarin in

OH CHOHCH,CH; HMPA and the mixture wad heated at 75° for 2 h
under nitrogen (26 %) [763].

white solid [763]; m.p. 180-183° [763];
"H NMR [763], IR [763], UV [763], MS [763].
1-(8-Hydroxy-4-propyl-3-quinolinyl)-1-butanone
C16H19N02 mol. wt. 257.33

OH Synthesis
N -Refer to: [170].
Methyl ether [189568-62-5]
CO(CH,),CH; C7H2;NO, mol. wt. 271.36
C3H; -Refer to: [170].

1-(7-hydroxy-8-methyl-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-7-hydroxy-2,2,8-trimethyl-2H-1-benzopyran
C16H2003 mol. wt. 260.33
CH; Synthesis
HO 0. _CH; _Obtained by treatment of 6-butyryl-7-hydroxy-
_ CH;  8-methyl-2,2-dimethyl-3,4-dihydro-2H-1-ben-
CH3(CH,),CO zopyran with DDQ in refluxing benzene for
48 h (85 %) [58].
m.p. 71-72° [58]; 'H NMR [58].
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1-(7-hydroxy-8-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-7-hydroxy-8-methoxy-2,2-dimethyl-2H-1-benzopyran

C16H2004 mol. wt. 276.33
OCH; Synthesis
HO O._ CH; -Obtained by treatment of 6-butyryl-7-hydroxy-
_J CH; 8-methoxy-2,2-dimethyl-3,4-dihydro-2H-1-ben-
CH;3(CH,),CO zopyran with DDQ in refluxing benzene for 48 h

(70 %) [58].
m.p. 79-80° [58]; '"H NMR [58].

1-(3-Cyclohexyl-4-hydroxyphenyl)-1-butanone
C16H2202 mol. wt. 246.35
HO Synthesis

-Refer to: [2704] (Japanese patent).
m.p. 88° [2704].

CO(CH,),CH; USE: As colour developer [2704].

1-(5-Cyclohexyl-2,4-dihydroxyphenyl)-1-butanone
C16H2203 mol. wt. 262.35

HO Synthesis
-Obtained (XVIII) by reaction of butyric acid with
OH 4-cyclohexylresorcinol in the presence of boron
trifluoride etherate at 105-108° for 15 min, the
hydrolysis of the BF,-chelate (VIID)
obtained [2382].

m.p. 124-125° [2382]; IR [2382], UV [2382].

CO(CH,),CH;

BF,-chelate (VIII) C,6H,BF,05 mol. wt. 310.15 (54 %) [2382].
m.p. 113-114° [2382]; 1R [2382].

1-(3,4-Dihydro-7-hydroxy-2,2,8-trimethyl-2H-1-benzopyran-6-yl)-1-butanone
6-Butyryl-7-hydroxy-2,2,8-trimethyl-3,4-dihydro-2H-1-benzopyran

[93970-94-6] C16H2203 mol. wt. 262.35
CH; Syntheses

HO 0. CH; -Obtained by reaction of 2.4-dihydroxy-

CH;  3-methyl-butyrophenone ~ with ~ 2-methyl-

CHj;(CH,),CO 1,3-butadiene in petrol in the presence of

polyphosphoric acid at 30-35° for 18 h
(85 %) [58].
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-Also refer to: [59].
m.p. 85-86° [58]; 'H NMR [58].
1-(3,4-Dihydro-7-hydroxy-8-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-

1-butanone
6-Butyryl-7-hydroxy-8-methoxy-2,2-dimethyl-3,4-dihydro-2H-1-benzopyran

[93970-95-7] Ci6H2204 mol. wt. 278.35
OCHj; Syntheses

HO o ©Hs  _Obtained by treatment of 6-butyryl-

CH;  7,8-dihydroxy-2,2-dimethyl-3,4-dihydro-2H-

CH3(CH,),CO 1-benzopyran with dimethyl sulfate in the

presence of potassium carbonate in refluxing
acetone for 2.5 h (90 %) [58].

-Also refer to: [59].

m.p. 66-67° [58]; 'H NMR [58].
1-[2,4-Dihydroxy-6-methoxy-3-(3-methyl-2-butenyl)phenyl]-1-butanone
(HP57.4)

[933786-84-6] C16H2,04 mol. wt. 278.35

OH Isolation from natural sources

(CH3),C =CHCH, CO(CH,),CH; -From Helichrysum paronychioides
(Asteraceae, tribe Inuleae) [2201].

HO OCH; yellow gum [2201];

'"H NMR [2201], '*C NMR [2201], IR [2201], UV [2201],
MS [2201]; TLC [2201].

BIOLOGICAL ACTIVITY: Antioxidant [2201].

1-[2-(B-D-Glucopyranosyloxy)-4-hydroxyphenyl]-1-butanone
C16H220s mol. wt. 342.35

OH Synthesis
-Obtained by treatment of 4-acetyloxy-2-tetraacetyl-p-D-
glucosyloxylbutyrophenone with sodium methoxide in boiling
O-B-D-Glc  methanol for 3 min [3243].
CO(CH,),CH;

Monohydrate Ci6H2,05, H,O mol. wt. 360.40
()0 = —73.2° (water) [3243].
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1-[4-(B-D-Glucopyranosyloxy)-2-hydroxyphenyl]-1-butanone
C16H2208 mol. wt. 342.35

CO(CH,),CH; Synthesis
OH -Obtained by treatment of resbutyrophenone tetra-
acetyl-p-D-glucoside with 0.2 M sodium methoxide in metha-
nol (70-75 %) [3243].
O-B-D-Glc  m.p. 187-188° [3243].

Monohydrate C,6H»,054, H,O mol. wt. 360.40
m.p. 134-135° [3243]; (oc)zD1 = —38.8° (dimethylformamide) [3243].

1-[2-(p-D-Glucopyranosyloxy)-4,6-dihydroxyphenyl]-1-butanone

[1067245-70-8] C6H2:09 mol. wt. 358.35
OH Isolation from natural sources
CO(CH,),CH; -From Aster subulatus Michx. [1709].
HO 0-p-D-Glc USE: Antioxidant [1709].

1-[4-(3-Bromopropoxy)-2-hydroxy-3-propylphenyl]-1-butanone
[194792-32-0] C16H23BrO3 mol. wt. 343.26
OH Synthesis

CsHj; CO(CH,),CH; -Refer to: [307].
'H NMR [21].
BI‘CHQ(CHz)zo

1-[2-(N-Morpholinoethoxy)-4-hydroxyphenyl]-1-butanone
C1()H23NO4 mol. wt. 293.36

OH Synthesis
-Refer to: [787].
S Methyl ether (Hydrochloride) [21092-65-9]
OCHZCHZ—N\_/O C7H,5NO,4, HC1 mol. wt. 343.85
CO(CH,),CH;

-Obtained by adding a solution of 2-hydroxy-4-methoxybutyrophenone and sodium
ethoxide in ethanol to the N-morpholinoethyl chloride. Then, the mixture was
refluxed for 3 h [787].

m.p. 152-153° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787];
Depression [787].

LDs, 180 [787].
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1-[4-(N-Morpholinoethoxy)-2-hydroxyphenyl]-1-butanone
C16H23NO4 mol. wt. 293.36
OH Synthesis

CO(CH,),CH3  -Refer to: [787].
Pt Hydrochloride [20800-12-8]
(0] N“CHzCHzO C16H23NO4, HCl mol. wt. 329.82

-Obtained by adding a solution of resbutyrophenone and sodium ethoxide in ethanol
to the N-morpholinoethyl chloride. Then, the mixture was refluxed for 3 h [787].

m.p. 180-182° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787];
Depression [787].

LDs, 700 [787].

1-[2-Hydroxy-3,5-bis(1-methylethyl)phenyl]-1-butanone
C16H240, mol. wt. 248.37

OH Synthesis

(CH;),CH CO(CH,),CH; -Refer to: [2940].
ESR [2940].

CH(CH3),

1-(2-Hydroxy-3,4-dipropylphenyl)-butanone
[936642-87-4] C16H240, mol. wt. 248.37

OH Synthesis
CHj3(CH,), CO(CH,),CH; -Obtained by reaction of 2,3-dipropyl-
cyclobutenone with propyl vinyl ketone cat-
alyzed by [RhCI(C,Hy),]»-P(cyclo-C¢Hyq)3
in toluene at 130° for 12 h under argon atmo-
sphere (65 %) [1731].

CH3(CHy),

1-[4-(N,N-Diethylaminoethoxy)-2-hydroxyphenyl]-1-butanone
C16H25NO3 mol. wt. 279.38
OH Synthesis

CO(CH,),CHj -Obtained by adding a solution of
resbutyrophenone and sodium
(C,H;5),NCH,CH,0

ethoxide in ethanol to the N,
N-diethylaminoethyl chloride. Then,
the mixture was refluxed for 3 h [787].
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Hydrochloride C,6H,5NO3, HCI1 mol. wt. 315.84
m.p. 155-157° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787]; Con-
vulsions [787]; Transient decrease of arterial blood pressure [787]; Inhibition of

formaldehyde paw edema [787]; Protection against CaCl, ventricular
fibrillation [787].

LDs, 300 [787].

1-[2-Hydroxy-4-(phenylmethoxy)phenyl]-1-butanone
[230976-82-6] C,7H ;303 mol. wt. 270.33
OH Syntheses
CO(CH,),CH; -Obtained by reaction of benzyl chloride with
resbutyrophenone,
C¢HsCH,0

*in the presence of potassium hydroxide in
methanol, first at r.t. overnight, then at reflux
for 5 h [2181];
*in the presence of potassium carbonate in refluxing acetone for 8 h (50 %) [2181].
-Also refer to: [2411].

m.p. 85° [2181].

1-[3-[4-(Acetyloxy)-3-methyl-2-butenyl]-2,4,6-trihydroxyphenyl]-1-butanone (E)
[122585-61-9] C17H2,04 mol. wt. 322.36

(IEHZOCOCH3 OH Isolation from natural sources

CH;—C=CHCH, CO(CH,),CH; -From Helichrysum asperum (Thunb.)
Hilliard et Burtt. var. albidulum

HO OH (DC) Hilliard [1488].
'"H NMR [1488], IR [1488], MS [1488].

1-[4-[[4-(Acetyloxy)-3-methyl-2-butenyl]oxy]-2,6-dihydroxyphenyl]-
1-butanone (E)

[122585-51-7] C,7H»,04 mol. wt. 322.36
OH Isolation from natural sources
CO(CH,),CHj -From Helichrysum asperum (Thunb.)
<|3H3 " Hilliard et Burtt. var. albidulum (DC)
C = CHCH,0 OH Hilliard [1488].

| 1
CH,OCOCH; H NMR [1488], IR [1488], MS [1488].
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1-[3-(N-Chloroacetylaminomethyl)-5-(1,1-dimethylethyl)-2-hydroxyphenyl]-
1-butanone

C7H,4CINO; mol. wt. 325.84

OH Synthesis
CICH,CONHCH, CO(CH,),CH; -Obtained by adding N-hydroxymethyl-
chloroacetamide to 2-butyryl-4-tert-
butylphenol dissolved in acetic acid
C(CHy); and conc. sulfuric acid mixture at
rt. and stired at 60° for 2 h
(82 %) [1475].

"H NMR [1475]; TLC [1475].

1-[2,4-Dihydroxy-3,6-dimethoxy-5-(3-methyl-2-butenyl)phenyl]-1-butanone

[70219-89-5] C17H2405 mol. wt. 308.38
OH Isolation from natural sources
CH;0 CO(CH,),CH; -From Leontonyx spathulatus Less. (Compositae)
(13) [400].
HO OCHj; colourless oil [400];

CH,CH=C(CH3), 'HNMR [400], IR [400], MS [400].

Diacetate [70219-90-8] C, Hy304 mol. wt. 392.45 (14).
colourless oil [400]; '"H NMR [400], IR [400].

1-[2-(N-Piperidinoethoxy)-4-hydroxyphenyl]-1-butanone

C17H25NO3 mol. wt. 291.39
OH Synthesis
-Refer to: [787].
Methyl ether C;gH,;NO; mol. wt. 305.42
OCH,CH,-N ) -Refer to: [787].

CO(CH,),CH;

Hydrochloride of the methyl ether C,sH,7NO3, HCl1 mol. wt. 341.88

-Obtained by adding a solution of 2-hydroxy-4-methoxybutyrophenone and sodium
ethoxide in ethanol to the N-piperidinoethyl chloride. Then, the mixture was
refluxed for 3 h [787].

m.p. 178° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787]; Con-
vulsions [787]; Inhibition of formaldehyde paw edema [787].

LDs, 130 [787].
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1-[4-(N-Piperidinoethoxy)-2-hydroxyphenyl]-1-butanone
C17H25NO3 mol. wt. 291.39
OH Synthesis

CO(CH,),CH; -Obtained by adding a solution of
resbutyrophenone  and  sodium
¢ N—CH,CH,0 ethoxide in ethanol to the

N-piperidinoethyl chloride. Then,
the mixture was refluxed for
3 h [787].

Hydrochloride C,7H,5NO3, HCI1 mol. wt. 327.85
m.p. 145-147° [787].

BIOLOGICAL ACTIVITY: Local anaesthetic [787]; Antispasmodic [787]; Con-
vulsions [787]; Transient decrease of arterial blood pressure [787]; Protection
against CaCl, ventricular fibrillation [787].

LDs, 200 [787].

1-[4-(Heptyloxy)-2-hydroxyphenyl]-1-butanone
[22198-48-7] C17H5603 mol. wt. 278.39

OH Syntheses
CO(CH,),CH; -Obtained by reaction of butanoyl chloride with
resorcinol diheptyl ether in the presence of alu-
C;H,50 minium chloride at 80° for 2 h (60 %) [3469].

-Also obtained by reaction of butanoyl chloride with m-diheptyloxybenzene in the
presence of aluminium chloride in dichloroethane at 0°. Then, the mixture was
stirred for 1 h at 10°, and then for 6 h at 20-25°. The temperature then raised to 80°
and stirring was continued at that temperature for 5 h (60 %) [1194].

-Also refer to: [1861, 1862].

m.p. 41.5-42° [1194, 3469]; UV [1194, 3469].

USE: UV absorber [1194]; Light-stabilizer of polymeric materials [1194];
Substituted benzoimidazole compounds as transcription factor-modulating com-
pounds useful as antiinfectives [1862].

BIOLOGICAL ACTIVITY: Antibacterial [1861].
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9-Hydroxy-10-butyrylanthracene
CisHi602 mol. wt. 264.32
OH Synthesis
-Obtained by Fries rearrangement of 9-butyryloxyanthracene
C“ with various metal halides in benzene under reflux, but it is
rapidly transformed into 10-butyrylanthrone [3052].
COCsH;

4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-6-(1-oxobutyl)-2H-1-benzopyran-2-one

[111249-78-6] C1gH2007 mol. wt. 348.35
HO 00 Syntheses

:@;g -To a mixture of 4-(1-acetoxypropyl)-

CHj;(CH,),CO 6-butyryl-5-hydroxy-7-methoxycoumarin

OH CH—CH,CH; and the 7-hydroxy-5-methoxy isomer and

(I)COCH; triethylamine in methylene chloride at

0° under nitrogen was  added
trimethylsilyl chloride.

The mixture was stirred for 30 min and the solvents were then evaporated under
reduced pressure.

The residue was taken up in methylene chloride and the solution cooled to —78°
under nitrogen.

Boron tribromide was added and the mixture stirred and allowed to warm to 0°.
After stirring for 1 h the mixture was poured into dilute hydrochloric acid-ice
(29 %) [763].

-Also obtained by treatment of 4-(1-acetoxypropyl)-6-butyryl-

5,7-dimethoxycoumarin,

*in benzene with magnesium iodide-diethyl ether and refluxing for 2 h under

nitrogen (3 %) [763];
*with boron tribromide (30 %) [766].

yellow needles [763]; m.p. 212-214° [763];
"H NMR [763], IR [763], UV [763], MS [763].
Dimethyl ether [111249-75-3] [98498-69-2] Cy0H2407  mol. wt. 376.41

-Preparation by reaction of tetramethylammonium acetate with 4-(1-bromopropyl)-
6-butyryl-5,7-dimethoxycoumarin in acetone for 2-3 days at 20° (82 %) [763,
766].

white plates [763]; m.p. 120-122° [763];
'"H NMR [763], IR [763], UV [763], MS [763].
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1-[3,5-Bis(1,1-dimethylethyl)-2-hydroxyphenyl]-1-butanone
CisH250, mol. wt. 276.42

OH Synthesis
(CH3);C CO(CH,),CH;3 -Refer to: [2940].
ESR [2940].

C(CHy);

1-[3,5-Bis(1,1-dimethylethyl)-4-hydroxyphenyl]-1-butanone

[14035-35-9] C18H2802 mol. wt. 276.42
OH Syntheses
(CH3);C C(CH3); -Preparation by reaction of butyryl chloride with
2,6-di-tert-butylphenol in the presence of aluminium
chloride,

CO(CH,),CH; *at —10° for 1-13 min (90 %) [2506];
*at 20° for 20 min, followed by hydrolysis of the keto
ester obtained (3¢) (87 %, m.p. 49.5-50.5°) [2971];

*in 1,1,2-trichloroethane at —10 to —20° [951].

-Preparation by reaction of butyryl chloride with 2,6-di-tert-butylphenol in the
presence of titanium tetrachloride [1468].

-Also obtained by reaction of butyric anhydride with 2,6-di-tert-butylphenol in the
presence of 5 drops 70 % perchloric acid, first at r.t. for 1 h and left overnight
(90 %) [2136].

-Also refer to: [655, 2139].

m.p. 91-93° [2139], 88-90° [2506], 88—89° [2136], 85.5-86.5° (2¢) [2971];
'"H NMR [2136, 2971], IR [2136, 2971];
electrochemical characteristics [2136].

USE: Stabilize plastics, oils, and fats against heat, light, and oxidation [951].
BIOLOGICAL ACTIVITY: Inflammation inhibitor [2139].

1-(4-Butyloxy-3-butyl-2-hydroxyphenyl)-1-butanone
C1sH2303 mol. wt. 292.42

OH Synthesis

C,H, CO(CH,),CH; -Obtained by butylation of 2,4-dihydroxy-
butyrophenone [1587].

C,H,0 b.p.g 200-207° [1587].

2,4-Dinitrophenylhydrazone C,4H3,N4O6 mol. wt. 472.54
m.p. 140.5° [1587].
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5,7-Dihydroxy-6-(1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one
5-Butyryl-5,7-dihydroxy-4-phenylcoumarin

[80752-03-0] C19H;60s5 mol. wt. 324.33

HO 0.0 Syntheses
-Obtained by Pechman condensation of
CH3(CH2)2C0m butyrylphloro-glucinol with ethyl benzoyl acetate
OH C¢H; in acetic acid in the presence of concentrated
sulfuric acid at r.t. for 3 days (28 %) [3105].

-Also obtained by reaction of butyryl chloride with 5,7-dihydroxy-4-phenyl-2H-
1-benzopyran-2-one in the presence of aluminium chloride in carbon disulfide,
then in refluxing nitromethane [2146].

pale yellow needles [3105];
m.p. 228-229° [3105];
"H NMR [3105], IR [3105].

5,7-Dihydroxy-8-(1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one

C19H605 mol. wt. 324.33
CO(CH,),CH; Synthesis
HO 0.0 -Obtained by reaction of butyryl chloride with

5,7-dihydroxy-4-phenyl-2H-1-benzopyran-2-one in the
presence of aluminium chloride in carbon disulfide, then
OH CgHs in refluxing nitromethane [2146].

—=

1-[6-[2-(Aminophenyl)thio]-8-hydroxy-3-quinolinyl]-1-butanone
CioH3N>0,S mol. wt. 338.43
OH Synthesis

NH, N\ -Refer to: [973].
_ Methyl ether
S CO(CH2)2CH3 ConzoNzozs mol. wt. 352.46

Hydrochloride of the [209479-38-9]  C,0H»0N,0,S, HCI  mol. wt. 388.92
methyl ether

-Refer to: [973].
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1-(4-Hydroxy-3-methyl-6-phenyl-2-benzofuranyl)-1-butanone

C19H1803 mol. wt. 294.35
C¢Hs O _CO(CH,),CH3 Synthesis
| -Refer to: [1288].
CHj; Methoxymethyl ether [678184-68-4]
OH C21H2204 mol. wt. 338.40

-Refer to: [1288].

4-[1-(Acetyloxy)propyl]-5-hydroxy-7-methoxy-6-(1-oxobutyl)-2H-
1-benzopyran-2-one

[111249-77-5] C19H2,04 mol. wt. 362.38
CH;0 0 0 Syntheses
:@;g/ -Obtained by treatment of 4-(1-acetoxy-
CHj3(CH,),CO propyl)-6-butyryl-5,7-dimethoxy-
OH CH—CH,CH3 coumarin in benzene with magnesium
(I)COCH3 iodide-diethyl ether and refluxing for 2 h

under nitrogen (90 %) [763].

-Also obtained by adding boron tribromide to 4-(1-acetoxypropyl)-6-butyryl-
5,7-dimethoxy-coumarin in methylene chloride at —78° under nitrogen. The
solution was kept at —78° for 2 h then allowed to warm to 0° [766], (21 %) [763].

yellow solid [763]; m.p. 168—170° [763];
'"H NMR [763], IR [763], UV [763], MS [763].
Acetate [111249-81-1] C,1H,,404 mol. wt. 404.42

-Preparation by treatment of 4-(1-acetoxypropyl)-6-butyryl-5-hydroxy-7-methoxy-
coumarin with acetic anhydride in the presence of pyridine for 2 days (72 %) [763].

white needles [763]; m.p. 132-134° [763];
"H NMR [763], IR [763], UV [763], MS [763].

4-[1-(Acetyloxy)propyl]-7-hydroxy-5-methoxy-6-(1-oxobutyl)-2H-
1-benzopyran-2-one

[111249-80-0] C19H2,07 mol. wt. 362.38
HO 0. 0O Syntheses
-Obtained by adding boron tribromide
7
CH4(CH,),CO to 4-(1-acetoxypropyl)-6-butyryl-
CH;O0 CH-CH,CHs 5,7-dimethoxy-coumarin in methylene
CI)COCH3 chloride at —78° under nitrogen. The solu-

tion was kept at —78° for 2 h then allowed
to warm to 0° [766], (42 %) [763].

white needles [763]; m.p. 129-131° [763];
"H NMR [763], IR [763], UV [763], MS [763].
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4-[1-(Acetyloxy)propyl]-7-hydroxy-5-methoxy-8-(1-oxobutyl)-2H-
1-benzopyran-2-one

[111249-84-4] C19H2,04 mol. wt. 362.38
CO(CH,),CHj3 Syntheses
HO 0.0 -Obtained by adding boron tribromide to a solution

of  4-(1-acetoxypropyl)-8-butyryl-5,7-dimethoxy-
coumarin in methylene chloride at —78° under nitro-
CH;0 ?H—CHQCH3 gen. Then, the mixture was allowed to warm to

OCOCH3 0° (88 %) [763].
-Also refer to: [766].

white needles [763]; m.p. 136-138° [763];
"H NMR [763], IR [763], UV [763], MS [763].

7

Methyl ether [111249-76-4] Cy0H2404 mol. wt. 376.41

-Obtained by reaction of tetramethylammonium acetate with 4-(1-bromopropyl)-
8-butyryl-5,7-dimethoxycoumarin in acetone for 2-3 days at 20° (85 %) [763].

white solid [763]; m.p. 130-132° [763];
"H NMR [763], IR [763], UV [763], MS [763].

1-(2-Hydroxy-5-nonylphenyl)-1-butanone
C1oH300, mol. wt. 290.45

OH Synthesis
CO(CH2)2CH3 -Refer to: [1869]
Oxime [758691-87-1]
C9oH3NO, mol. wt. 305.46
CoHyg

USE: Extraction agent for copper [1869].

1-[4-(Nonyloxy)-2-hydroxyphenyl]-1-butanone
[22198-49-8] C19H3003 mol. wt. 306.45

OH Syntheses
CO(CH,),CH; -Obtained by reaction of butanoyl chloride with
resorcinol dinonyl ether in the presence of alu-
CoH ;o0 minium chloride at 80° for 2 h (60 %) [3469].

-Also obtained by reaction of butanoyl chloride with m-dinonyloxybenzene in the
presence of aluminium chloride in dichloroethane at 0°. Then, the mixture was
stirred for 1 h at 10°, and then for 6 h at 20-25°. The temperature was then raised to
80° and stirring was continued at that temperature for 5 h (60 %) [1194].

m.p. 38-38.5° [1194, 3469]; UV [1194, 3469].
USE: UV absorber [1194], Light-stabilizer of polymeric materials [1194].



118 1 Butanones: Monoketones

1-[8-Hydroxy-4-[(2-methylphenyl)amino]-3-quinolinyl]-1-butanone

[125500-46-1] Cu0H20N,0, mol. wt. 320.39
OH Syntheses
N -Refer to: [170, 296, 1841, 1904].

~

m.p. 114-115° [1841].

CO(CH):CH3 - py61 OGICAL ACTIVITY: Refer to: [1841].

NH-C¢Hy-CH;(2)
Methyl ether [115607-61-9] C,1H,,N50, mol. wt. 334.42
m.p. 112-114° [1420], 102° [1904]; 'H NMR [1420].
-Refer to: [296, 370, 876, 1841].

BIOLOGICAL ACTIVITY: Antimicrobial agent [876]; Combinations of 5-HT,
agonist or antagonist or 5-HT3 antagonist and co-agent for treatment of gastroin-
testinal and abdominal visceral disorders [370].

N-(3-Butanoyl-2-hydroxy-5-methylphenyl)-1-phenylmethyltetrazole-
5-carboxamide
[70978-]4—2] C20H21N503 mol. wt. 379.42

CH,C¢Hs Synthesis
' -Refer to: [1017 (78 %)].

OH N-N
C;H,CO NH—CO—<\ ” m.p. 166-169° [1017].
N-N
CH,4

4-(2-Bromo-4,5-dimethoxyphenyl)-1-(3,4-dimethoxyphenyl)-1-butanone

[111585-36-5] C,oH»3BrOs mol. wt. 423.30
CH;0 Br Syntheses

-Obtained by reaction of 4-(2-bromo-

CH;0 CO(CHy)3 OCH3 4,5-dimethoxyphenyl)butyric chlo-

ride with veratrole in the presence
of aluminium chloride in nitro-
benzene for 24 h atr.t. (86 %) [1284].

OCH,

-Also obtained by treatment of its semicarbazone with a saturated aqueous solution
of oxalic acid at 100-110° for 2 h (91 %) [1284].
-Also refer to: [1284].

colourless prisms [1284]; m.p. 82—-84° [1284].
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Semicarbazone C,1H,6BIrN5;O5 mol. wt. 480.36
pale yellow needles [1284]; m.p. 172—-173° [1284].

1-[2,4,6-Trihydroxy-3,5-bis(3-methyl-2-butenyl)phenyl]-1-butanone

[50874-48-1] CooH2504 mol. wt. 332.44
OH Syntheses

(CH3),C=CHCH, CO(CH,),CH; -Obtained by reaction of resbutyr-

ophenone with 1-bromo-3-methyl-

HO OH 2-buten (3 mol) in the presence of

CH,CH=C(CHj3), the weakly basic resin DeAcidite
H-IP (OH™ form) in boiling benzene
(12.6 %) [708].

N.B.: The yield was similar at this obtained by using 2-methyl-3-buten-2-ol but the
isolation was simpler [708].

-Also obtained by reaction of phlorobutyrophenone with 1-chloro-3-methyl-

2-butene (2 molar parts), magnesium oxide (0.5 equiv.) and potassium iodide

(1 %) [3309].

-Also refer to: [707].

oil [708].

1-[2-Hydroxy-4-methoxy-6-[[tris(1-methylethyl)silylJoxy]phenyl]-1-butanone

[326854-41-5] Cy0H340,4Si1 mol. wt. 366.57
OH Syntheses
CO(CH,),CH; -Refer to: [1464, 3070].
_ CH(CHy),
CH;0 O-Si= CH(CHj),
CH(CH3),

5-Hydroxy-6-(1-butanoyl)-4-phenyl-2H-furo[2',3':5,6]
benzo[1,2-b]pyran-2-one

(Furanoracemosone)
C,1H 605 mol. wt. 348.36
= Synthesis
o 020 -Obtained by heating a mixture of 5,7-dihydroxy-
~ 6-(1-butanoyl)-4-phenyl-2H-1-benzopyran-2-one  and
C;H;CO 4-chloro-1,3-dioxolan-2-one first at 150° for 4 h, then

OH CeHs 4t 165° for 30 min (10 %) [2146].

Isolation from natural sources

-From the leaves of Mesua racemosa (Clusiaceae) [2146].

white amorphous solid [2146];
"H NMR [2146], '*C NMR [2146], IR [2146], UV [2146], MS [2146].
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5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one
(Normammein, Mammea B/BC)

[5085-54-1] C,1H,60s5 mol. wt. 358.43
CO(CH,),CH; Syntheses

HO 0.0 -Obtained by reaction of prenyl bromide

P with 5,7-dihydroxy-8-(1-oxobutyl)-4-pro-

(CH;),C=CHCH, pyl-2H-1-benzopyran-2-one in the pre-

OH C;3H; sence of 10 % aqueous potassium

hydroxide at 0° (3045 %) [765],
(32 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. and Mammea africana
(Guttiferae) [765, 1006].

-From the seeds of Mammea americana L. [753, 758, 759, 1082].

-From the bark of Mammea africana G. Don (Guttiferae) [553].

needles [753]; white needles [762];

m.p. 132-134° [762], 132-133° [753], 130-132° [1006];
"H NMR [753, 762], IR [753, 762], UV [753, 762],

MS [753, 762]; GC-MS [1082].

USE: Insecticide [753, 758, 759, 765].
BIOLOGICAL ACTIVITY: Antitumor [1006].

5,7-Dihydroxy-8-(3-methyl-2-butenyl)-6-(1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one

(Mammea B/AC)
[38537-84-7] C51H,605 mol. wt. 358.43
CH,CH=C(CH3), Syntheses
HO 0.0 -Obtained by reaction of prenyl bromide
with 5,7-dihydroxy-6-(1-oxobutyl)-4-pro-
CH;(CH,),CO Z pyl-2H-1-benzopyran-2-one in the presence
OH C;H, of 10 % aqueous potassium hydroxide at

0° (3045 %) [765], (25 %) [762].

-Also obtained by isomerization of 35,7-dihydroxy-6-(3-methyl-2-butenyl)-
8-(1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one (mammea B/BC) by treatment
with methanolic 5 % potassium hydroxide at 20° overnight [757].
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Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [7157] and Mammea africana
(Guttiferae) [765].

yellow needles [757, 762];

m.p. 127-128.5° [757], 127-128° [762];

'"H NMR [757, 762], IR [757, 762], UV [757, 762],
MS [757, 762]; TLC [757].

USE: Insecticide [757, 765].

1-[7-Hydroxy-2-(3,4,5-trimethoxy)-2H-1-benzopyran-3-yl]-1-butanone
C2oH2406 mol. wt. 384.43

Synthesis

-Refer to: [634].

Methyl ether [364039-57-6]

Co3H,606 mol. wt. 398.46
-Refer to: [633, 634].

BIOLOGICAL ACTIVITY: As TNF-a-inhibitor [634].

4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(1-oxobutyl)-
2H-1-benzopyran-2-one

(Mammea E/BC)
Cy3H,304 mol. wt. 416.47
CO(CH,),CH;  Isolation from natural sources
HO 0.0 -From mammea americana L. (Guttifferae)
- (Clusiaceae) [756, 758, 3381].
(CHj3),C = CHCH, = -Also refer to: [762].

OH (IZH—czH5 En.p. 50-53° [756];
OCOCH; H NMR [756, 758, 3381],

13C NMR [3381], IR [756], UV [756, 3381], MS [756];
(oc)lz)5 = —28° (methanol) [3381].
USE: Insecticide [758].

BIOLOGICAL ACTIVITY: Apoptosis induction of human colon cancer SW-480
cells [3381]; Cytotoxicity [3381].
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4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-8-(3-methyl-2-butenyl)-6-(1-oxobutyl)-
2H-1-benzopyran-2-one

(Mammea E/AC)
[111249-83-3] Cy3Hy504 mol. wt. 416.47
CH,CH = C(CHj), Syntheses
HO 0.0 -Obtained by reaction of 3-methyl-
2-butenyl bromide with 4-(1-acetoxy-
CH;(CH,),CO = propyl)-6-butyryl-5,7-dihydroxycoumarin

OH CH-CH,CH; in 5 % aqueous potassium hydroxide at
I o .
OCOCH; 0° under nitrogen for 1.5 h (21 %) [763].

-Also obtained by prenylation of 4-[1-(acetyloxy)propyl]-5,7-dihydroxy-
6-(1-oxobutyl)-2H-1-benzopyran-2-one using prenyl bromide in the presence
of 2 equiv. of aqueous 5 % potassium hydroxide at 0° (21 %) [766].

yellow needles [763]; m.p. 139-141° [763];
"H NMR [763], IR [763], UV [763], MS [763].

5-Hydroxy-8,8-dimethyl-6-(1-oxobutyl)-4-phenyl-2H,8 H-benzo[1,2-b:5,6-b’]
dipyran-2-one

(Mammea A/IAC)
6-Butyryl-5-hydroxy-4-phenylseselin
[42290-21-1] C,4H,05 mol. wt. 390.44
CH; N Syntheses
-Obtained by  treatment of  5-butyryl-
CH3 O O ~ (0] . . .
- 5,7-dihydroxy-4-phenylcoumarin with 3-methyl-
CHL(CH,),CO 7 2-butenal in pyridine first at r.t., then at 110° for
3(CHo),
OH CgHs 10 h (80 %) [3105].

-Also obtained by oxidative cyclization of 5,7-dihydroxy-8-(3-methyl-2-butenyl)-
6-(1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one with DDQ in benzene at
r.t. overnight (76 %) [3105].

Isolation from natural sources

-From Ochrocarpus siamensis (Guttiferae) [3105].
-From flowers of Kayea assamica [3315].
-From seeds (Fruit and Spice Park) of Mammea americana L. (Clusiaceae) [3381].

yellow needles [3105]; m.p. 138—-139° [3105];
"H NMR [3105], IR [3105], UV [3105], MS [3105].

BIOLOGICAL ACTIVITY: Pancreatic cancer PANC-1 cells of human [3315];
Human colon cancer HCT-116 cells [3381]; Human colon cancer HT-29 cells
[3381]; Human colon cancer SW-480 cells [3381]; Cytotoxicity [3381].
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5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(1-oxobutyl)-4-phenyl-2H-
1-benzopyran-2-one

(Mammea A/BC)
C24H2405 mol. wt. 392.45
COC3H;5 Synthesis
HO 0.0 -Obtained by reaction of 3-methyl-2-butenyl
_ bromide with 5,7-dihydroxy-8-(1-oxobutyl)-
(CH3),C = CHCH, 4-phenyl-2H-1-benzopyran-2-one  in  the

OH C4H; presence of 10 % KOH at 0° for 1.5 h
(15 %) [2146].

Isolation from natural sources
-From the leaves of Mesua racemosa (Clusiaceae) [2146].

m.p. 123-124° [2146];
"H NMR [2146], '*C NMR [2146], IR [2146], UV [2146], MS [2146].

5,7-dihydroxy-8-(3-methyl-2-butenyl)-6-(1-oxobutyl)-4-phenyl-2H-
1-benzopyran-2-one

(Mammea A/AC)
C24H24O5 mol. wt. 392.45
CH,CH = C(CH3), Syntheses
HO 0.0 -Obtained by alkylation of  6-butyryl-
_ 5,7-dihydroxy-4-phenylcoumarin with 2-methyl-
C3H,CO 3-buten-2-ol in the presence of boron trifluoride
OH C¢H; etherate in dioxan at 50° for 90 min

(10 %) [3105].
-Also refer to: [762].

Isolation from natural sources

-From flowers of Kayea assamica [2222].
-From Ochrocarpus siamensis (Guttiferae) [3105].

pale yellow needles [3105]; m.p. 116-117° [3105];
"H NMR [3105], IR [3105], UV [3105], MS [3105].

BIOLOGICAL ACTIVITY: Cytotoxicity [2222].
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5,7-dihydroxy-6-(2-hydroxy-3-methyl-3-butenyl)-8-(1-oxobutyl)-
4-phenyl-2H-1-benzopyran-2-one

(Isoracemosol)
C24H2406 mol. wt. 408.45
COC3H4 Isolation from natural sources
HO 0.0 -From the leaves of Mesua racemosa
CH,OH _ (Clusiaceae) [2146].
CH;-C—CH-CH, yellow amorphous solid [2146];

OH C¢Hs 'HNMR [2146], *C NMR [2146],
IR [2146], UV [2146], MS [2146].

1-[2-(Tetraacetyl-p-D-glucopyranosyloxy)-4-hydroxyphenyl]-1-butanone
(Resbutyrophenon-4-tetraacetyl-f-D-glucoside)

Co4H30012 mol. wt. 510.50
OH Synthesis
-Refer to: [3243].
Acetate C,gH3,03 mol. wt. 552.50

0-B-D-Glc(COCHj;), -Obtained by reaction of a-acetobromoglucose
CO(CH,),CHj;

(a-ABG) with 4-acetoxyresbutyrophenone in the presence of silver oxide in quin-
oline for 30 min (16 %) [3243].

m.p. 182-184° [3243]; (o) = —46.2° (water) [3243].

1-[4-(Tetraacetyl-p-D-glucopyranosyloxy)-2-hydroxyphenyl]-1-butanone
(Resbutyrophenon-4-tetraacetyl-f-D-glucoside)

C24H30012 mol. wt. 510.50
CO(CH,),CH; Synthesis
OH -Obtained by reaction of a-acetobromoglucose (x-ABG)

with resbutyrophenone in the presence of silver oxide in
quinoline for 2 h [3243].
O-B-D-Glc(COCH3),

m.p. 125-126° [3243]; (oc)zDO = —21.9° (chloroform) [3243].

1-(6-Hydroxy-3-(4-methylphenyl)-2-phenyl-5-benzofuranyl)-1-butanone
[438490-69-8] C,5H2,03 mol. wt. 370.45

HO O CgH5 Synthesis
m -Refer to: [2930].
C6H4-CH3-p

CH;(CH,),CO
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1-(6-Hydroxy-3-(4-methoxyphenyl)-2-phenyl-5-benzofuranyl)-1-butanone
[438490-66-5] CysH2,04 mol. wt. 386.44

HO O CeHj; Syntheses
| -Refer to: [2930, 2931].
CH3(CH2)2CO C6H4-OCH3-p

2 Aromatic Hydroxyketones Derived from Various Alkyl-
1-Butanoic Acids

2.1 From 2-Methyl-1-Butanoic Acid
2.1.1 Unsubstituted Hydroxyketones

1-(2-Hydroxyphenyl)-2-methyl-1-butanone
[344408-25-9] C11H140, mol. wt. 178.23

OH Syntheses

CO-CH-CH,CH; -Obtained by photo-Fries rearrangement of (S) (+)
(IZH phenyl 2-methylbutanoate [1002].
3

-Also refer to: [369 (2 %), 2104].
IR [1002], UV [1002].

Methyl ether [1196852-29-5] CioH 60, mol. wt. 192.26
-Refer to: [1084].

1-(3-Hydroxyphenyl)-2-methyl-1-butanone
[195393-39-6] C11H 140, mol. wt. 178.23
OH Synthesis
-Also obtained (10) by reaction of 1-acetoxy-5-sec-
pentanoyl-1,3-cyclohexadiene tricarbonyl iron com-
CO-CH—CH,CH; plex (8) with triethylamine N-oxide in DMA at
|

CH, r.t. for 1 h (53 %) [246].

Acetate [195393-36-3] C13H,60; mol. wt. 220.27

-Obtained in the same reaction that the phenol above (14 %) [246].
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1-(4-Hydroxyphenyl)-2-methyl-1-butanone
(S)-4-(1-oxo-2-methylbutyl)phenol

[120836-88-2]
[120836-99-9] (25)
[123020-88-2] (+) C11H140, mol. wt. 178.23

OH Syntheses
-Obtained by Friedel-Crafts acylation of anisole with (S)-
(+)-2-methylbutyryl chloride in the presence of aluminium
chloride in ethylene dichloride [1721].
CO-CH—CH,CH;, -Also refer to: [1352 (+), 1416 (S), 1417, 1511 (+), 1645,
| 1715 (S), 3025 (S), 3098].
CH;
"H NMR [1352, 1715], IR [1352, 1715];
(a)p =+40.9° (chloroform) [1715].

N.B.: Metabolite of T-018 in the urine of female rats [1511].

Methyl ether [90269-46-8] C1oH,60, mol. wt. 192.26

-Obtained by treatment of anisole with 2-methylbutyric anhydride or
2-methylbutyryl chloride in the presence of sulfated zirconia [867].

-Also obtained by reaction of 2-methylbutanoyl chloride with anisole in the pre-
sence of aluminium chloride in carbon disulfide first at 0° for 15 min, then at r.t. for
1 h (54 %) [79].

-Also obtained from 4-methoxybenzaldehyde (52 %) [3024].

-Also refer to: [179, 1136, 1736, 1781, 2510].

b.p.o.s 99-100° [79], b.p.o4 105° [1736], b.p.1» 145-150° [1781],
b.p.1o 152° [2510], b.p., 152-153° [1136];

()p=+25.3° [2510]; nl75 =1.534 [2510];

'H NMR [79, 3024], IR [79], UV [1736].

2,4-Dinitrophenylhydrazone of the methyl ether

[14248-30-7] C,zHy0N,Os5 mol. wt. 372.38
m.p. 97-100° [1781], 101.5-102.2° [2368].

Methyl ether (25) [27763-55-9] C12H160, mol. wt. 192.26

-Obtained by reaction of 2-methylbutanoyl chloride with anisole (70 %) [179].
-Also refer to: [850, 867, 2069].

bp03 155° [179], b.p.15_20 160° [850],

(a)p =+ 3.2° neat (no solvent) [850], (o)p = +25° (dioxane) [179];
n%s =1.518 [850];

Circular dichroism spectra [1736].
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Methyl ether (R) [77942-74-6] CioH 605 mol. wt. 192.26
-Refer to: [1107].

Phenyl ether [90269-45-7] C,7H,50, mol. wt. 254.33

-Obtained by reaction of 2-methylbutanoyl chloride with diphenyl oxide in the
presence of aluminium chloride in carbon disulfide first at 0° for 15 min, then at
r.t. for 1 h (66 %) [79].

b.p.o1s 129-131° [79]; '"H NMR [79], IR [79].

1-(2,3-Dihydroxyphenyl)-2-methyl-1-butanone

C11H1405 mol. wt. 194.23
OH Synthesis
HO CO-CH-C,Hs -Refer to: [2747].
(IIH Dimethyl ether [15121-99-0]
. C15H,50; mol. wt. 222.28

-Obtained by oxidation of 1-(2,3-dimethoxyphenyl)-1-(2-methylpropyl) carbinol
with sodium dichromate in dilute sulfuric acid (75-80 %) [2747].

pale yellow viscous oil [2747]; b.p.g, 90-92° [2747].

2,4-Dinitrophenylhydrazone of the methyl ether
[15116-04-8] C19H2,N4O6 mol. wt. 402.41
m.p. 224.5-225.5° [2747].

1-(2,4-Dihydroxyphenyl)-2-methyl-1-butanone

[15116-15-1]
[123020-85-9] (25) C1H 1405 mol. wt. 194.23

OH Syntheses
CO-CH-CH,CH; -Obtained by Friedel-Crafts acylation of
éH resorcinol  dimethyl ether with (S)-(+)-

HO 3 2-methylbutyryl chloride in the presence of alu-
minium chloride in ethylene dichloride [1721].
-Also obtained by reaction of sec-valeric acid with resorcinol in the presence of zinc
chloride (55-75 %) [2747], for 2 h at 150° (55 %) [2829].
-Also obtained by enzymatic enantioselective deacetylation of its 2,4-diacetyl
ester [2829].
-Also refer to: [1719, 3025].

yellow viscous oil [2747]; oil [2829]; b.p.; 143-148° [2747];
'"H NMR [2829], '3C NMR [2829], IR [2829], UV [2829],
MS [2829]; TLC [2829].
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Diacetates C;sH; 305 mol. wt. 278.30
-Refer to: [2829].
*racemic [406174-67-2].

-Obtained by reaction of acetic anhydride with 1-(2,4-dihydroxyphenyl)-2-methyl-
1-butanone in the presence of catalytic amount of N,N-dimethylaminopyridine at
22-25° (90 %) [2829].

oil [2829];
"H NMR [2829], '*C NMR [2829], IR [2829], UV [2829],
MS [2829]; TLC [2829].

*levogyre (—) [406174-79-6].

-Obtained by chemical acetylation of monoacetate [2829].
()% = —23.9° (chloroform) [2829].

*dextrogyre (+) [406174-75-2].

-Obtained by treatment of racemic ketone with PPL pre-incubated in THF at 40—42°
for 12 h in the presence of butanol (81 %) [2829].

(0:)12)5 =+32.5° (chloroform) [2829].

1-(3,4-Dihydroxyphenyl)-2-methyl-1-butanone
[67049-69-8] C11H1403 mol. wt. 194.23

OH Syntheses
OH -Obtained by heating 1-(3,4-dimethoxyphenyl)-2-methyl-
1-butanone with pyridinium chloride at 200-220° for 1 h
under nitrogen (89 %) [2127].
CO—CH—-CH,CH; -Also refer to: [899].
' yellow viscous oil [2127];

CH; b.p.oo2 157° [2127].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127];
Antimelanoma and skin depigmentation by, in vitro method for screening [612].
Dimethyl ether [67049-70-1] C3H,503 mol. wt. 222.28

-Obtained by reaction of 2-methylbutyryl chloride with veratrole in the presence of
aluminium chloride in refluxing benzene for 30 min (66 %) [2127].

-Also obtained by metallation of veratric acid with s-BuLi/TMEDA (2.2 equiv.) at
—30° [66], (22 %) [617].

colourless liquid [2127];  b.p.g.g25 101° [2127]; n2D5 =1.5409 [2127].
BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].
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1-(3,5-Dihydroxyphenyl)-2-methyl-1-butanone

C11H 1403 mol. wt. 194.23
OH Synthesis
-Refer to: [31].
ICH3 Dimethyl ether
HO CO—CH—CH2CH3 C13H1803 mol. wt. 22228

-Preparation from 3,5-dimethoxybenzamide (76 %) [31].
b.p.os 124-128° [31]; n¥ =1.5266 [31].

2-Methyl-1-(2,4,6-trihydroxyphenyl)-1-butanone

(Multifidol)
[39652-80-7] C1H 404 mol. wt. 210.23
[125074-06-8]
OH Syntheses
CO—CH—-CH,CH; -Obtained by reaction of 2-methylbutanoic acid
ICH with phloroglucinol in the presence of boron
HO oH trifluoride etherate [3019].

-Also obtained by adding phloroglucinol to a solution of phosphorous oxychloride
plus aluminium chloride and stirred under nitrogen. 2-Methyl-butanoic acid was
added and the reaction stirred under nitrogen at 0° for 8 h, then at 6° for 40 h (40—
54 %) [3201].

-Also obtained by acid hydrolysis of 2-(2-methylbutyryl)phloroglucinol
1-0-(6"-0-p-D-apiofuranosyl)-B-D-glucopyranoside [3455].

-Also refer to: [762, 763, 765, 766, 1373, 1401, 1731, 1866, 2621, 3202, 3310].

Isolation from the natural sources
-From the latex of Jatropha multifada (Euphorbiaceae) [337, 1737].
m.p. 116-118° [1737], 62-64° [1401], 62-63° [1866], 61-64° [2621],
61-63° [1373].
N.B.: One of the reported melting point is obviously wrong.

'"H NMR [762, 1737, 3019, 3455], '3C NMR [1737, 3019],
IR [762, 1737, 3019], UV [1737, 3019], MS [1737].

BIOLOGICAL ACTIVITY: Antiprotozoal and antimicrobial [337]; Antimicrobial
for Staphylococcus aureus [3372]; Antagonist both thromboxane A, and Leukotri-
ene D, [3019]; Antifungal [3202]; Cytotoxicity [3202].

N.B.: Three CAS Registry Numbers attributed at this ketone:
[39652-80-7], [125074-06-8] and [98498-56-7] (racemic).
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(S)-(+) isomer [111556-27-5] C,,H,40, mol. wt. 210.23

Synthesis

-Obtained by reaction of S-(*) 2-methylbutanoyl chloride with phloroglucinol in
the presence,

*of boron trifluoride etherate at 40° for 2 h (30.5 %) [2434];

*of aluminium chloride in nitrobenzene/carbon disulfide mixture (84 %) [286].
-Also refer to: [1115, 1737, 3455].

Isolation from the natural sources
-From the latex collected from the leaf-stalks of Jatropha multidisa
(Euphorbiaceae) [1737].

m.p. 116-118° [1737], 76-78° [2434].

N.B.: One of the reported melting point is obviously wrong.

"H NMR [286, 1737, 3455], >C NMR [1737], IR [1737],

UV [1737, 2434], MS [1737].

() =+26.1 (chloroform) [2434], ()3 =+ 17.23 (ethanol) [286];
circular dichroism [1737];

2-p-D-Glucoside C,7H,409 mol. wt. 372.37

Isolation from the natural sources

-From the latex of Jatropha multifada (Euphorbiaceae) [1737].

m.p. 139-140° [1737];

"H NMR [1737], "*C NMR [1737], IR [1737], UV [1737], MS [1737].
Trimethyl ether (S) [124598-12-5] Ci4H5004 mol. wt. 252.31

-Preparation by reaction of S-2-methylbutanoyl chloride with phloroglucinol
trimethyl ether in the presence of aluminium chloride (18 %) [2434].

'H NMR [2434], UV [2434];
()3 =+4.54° (acetone) [2434].

Triacetate (S) [124598-16-9] C7H,,07 mol. wt. 336.34

-Obtained by reaction of acetic anhydride with  S-2-methyl-
1-(2,4,6-trihydroxyphenyl)-1-butanone in the presence of pyridine (58 %) [2434].

"H NMR [2434];
(W3 =+9.41° (acetone) [2434].
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2-Methyl-1-(2,3,4,6-tetrahydroxyphenyl)-1-butanone
[209122-44-1] C11H 1405 mol. wt. 226.23

OH CH; Synthesis
! -Obtained by reaction of 2-methylbutanoic acid with
HO CO—CH-C,H
Ki 2 1,2,3,5-tetrahydroxybenzene (benzenetetrol) in the
OH presence of boron trifluoride etherate and powdered
molecular sieves 4 A at 80° for 1 h under argon
(77.5 %) [2721].

HO

pale brown oil [2721];

"H NMR [2721], IR [2721], MS [2721].
1-(2-Hydroxyphenyl)-2,2-dimethyl-1-butanone
[106141-14-4] C12H602 mol. wt. 192.26

OH CH; Synthesis

CO—IC—C2H5 -Obtained by treatment of o-bromophenyl 2,2-dimethyl-

(IIH butyrate with 1.1 equiv. sec-butyllithium (0.25 M in

3 THF/ether/hexane) at —95° and stirred for 30 min. After

an additional 30 min at —78°, the mixture was hydrolyzed
with saturated NH4CI (85 %) [2076].

'H NMR [2076], IR [2076], UV [2076], MS [2076].

2.1.2 Substituted Hydroxyketones

1-(2,3-Dichloro-4-hydroxyphenyl)-2-methylene-1-butanone

[41 15-00-8] C| ]H10C1202 mol. wt. 245.10
OH Syntheses
Cl -Refer to: [1517, 2054, 2055, 2058-2061].
m.p. 84-85° [2054, 2055, 2058-2061].
Cl
CO- ﬁ— CH,CHj3;
CH,
Methyl ether [59043-82-2] C1,H1,C1,0, mol. wt. 259.13

-Obtained by adding dropwise acetic anhydride to a suspension of the
4-methoxybutyrophenone in N,N,N’,N'-tetramethylmethanediamine. The reaction
temperature was maintained at 90° (86 %) [833].

-Also refer to: [742 (94 %), 1517, 3333].

liquid [742];
m.p. 46-48° [833, 3333]; 'H NMR [742].
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2-Hydroxyethyl ether [327023-36-9] C3H,4Cl1,0;5 mol. wt. 289.16
-Refer to: [863].

1-(2 Chloro-4-hydroxyphenyl)-2-methylene-1-butanone
[4115-02-0] C;H,,ClO, mol. wt. 210.66

OH Syntheses
-Obtained from 2-dimethylaminoethyl-2’-chloro-4’-hydroxy-
butyrophenone (m.p. 89-92°) which was dissolved in aqueous
Cl saturated NaHCOg, left 24 h at r.t.; and worked up to give the
CO-C-C,H;s title ketone [2765].
(I:IHz -Also refer to: [2047, 2054, 2055, 2058, 2060, 2061].

b.p.o2 165° [2047], b.p.o.os 165° [2054, 20611, b.p.o.s 173° [2058],
b.p.o.os 173° [2055, 2060];
m.p. 47-49° [2047, 2055, 2060, 2765].

1-(2,3-Dichloro-4-hydroxyphenyl)-2-methyl-1-butanone

C11H12CLO, mol. wt. 247.12

OH Synthesis

Cl -Refer to: [863].

m.p. 85-86° [2057].

Cl
CO-CH-C,Hs

|

CH;

1-(2-Fluoro-4-hydroxyphenyl)-2-methyl-1-butanone (2S)
[505084-77-5] C;1H3FO, mol. wt. 196.22

OH Synthesis
-Refer to: [3025].

USE: In preparation of polymeric ferroelectric liquid

F crystals [3025].

CO-CH-C,H;
|
CH,
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1-(4,6-Dihydroxy-1,3-benzodioxol-5-yl)-2-methyl-1-butanone

C12H1405 mol. wt. 238.24
HO o Synthesis
CH; > -Refer to: [411].
CH;CH,— CH-CO O Dimethyl ether [73213-21-5]
OH C14H1805 mol. wt. 266.29

Isolation from natural sources

-From Helichrysum chrysargyrum [411].
colourless oil [411]; 'H NMR [411], IR [411], MS [411].

1-(2-Chloro-4-methoxyphenyl)-2-methyl-1-butanone
C1,H;5ClO, mol. wt. 226.70
Cl Synthesis

CO—CH—-CH,CH; -Refer to: [1736].
|
CH, UV [1736].
CH;0
1-(4-Hydroxy-2-methylphenyl)-2-methyl-1-butanone (2S)

[505084-75-3] C12H160, mol. wt. 192.26

OH Synthesis
-Refer to: [3025].
"H NMR [1352], IR [1352].

CHj, USE: In preparation of polymeric ferroelectric liquid
CO-CH=CoHs  crysals [3025].
CH;

1-(4-Hydroxy-3-methylphenyl)-2-methyl-1-butanone

C12H1602 mol. wt. 192.26
OH Synthesis
CH; -Refer to: [218].
Methyl ether [927911-91-9]
C13H1802 mol. wt. 206.28
CO—CH—-CH,CH;
|
CH;

-Obtained by reaction of 2-methylbutanoic acid with 2-methylanisole in the pre-
sence of HSiMe,Cl and InClj; in 1,2-dichloroethane, first 1 h at r.t., then heated at
80° for 4 h (81 %) [218].

'H NMR [218], *C NMR [218], IR [218], MS [218].
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1-(2-Hydroxy-3-methoxyphenyl)-2-methyl-1-butanone
[15116-07-1] C2H; 603 mol. wt. 208.26

OH CH; Synthesis

CH;0 CO—éH— C,H; -Obtained by partial demethylation of its methyl
ether with aluminium chloride in toluene

(50-70 %) [2747].
oil [2747]; b.p.g4 89-94° [2747].

2-Methyl-1-(2,4,6-trihydroxy-3-methylphenyl)-1-butanone (S)
[124598-11-4] C2H 604 mol. wt. 224.26

OH CH; Synthesis

CHj, CO—éH— C,H; -Obtained by reaction of S-2-methylbutanoyl chlo-

ride with 2-methylphloroglucinol in the presence of
HO OH aluminium chloride (68.3 %) [2434].

m.p. 132-135° [2434]; UV [2434]; ()!f =+31° (acetone) [2434].

Trimethyl ether (S) [124598-14-7] C15Hy0, mol. wt. 266.34

-Obtained by reaction of  S-2-methyl-1-butanoyl chloride  with
2-methylphloroglucinol trimethyl ether in the presence of aluminium chloride
(21 %) [2434].

"H NMR [2434], UV [2434]; ()3 =+ 10.6° (acetone) [2434].

Triacetate (S) [124598-18-1] Ci3H204 mol. wt. 350.37

-Obtained by reaction of acetic anhydride with S-2-methyl-1-(2,4,6-trihydroxy-
3-methylphenyl)-1-butanone in the presence of pyridine (77 %) [2434].

"H NMR [2434];

()3 =+21.9° (acetone) [2434].
1-[2-(Acetyloxy)-4-hydroxyphenyl]-2-methyl-1-butanone (—)
[406174-71-8] C13H1604 mol. wt. 236.27

. 'CH3 S(y)g:hgsiz b ti tioselecti
: COTCHmGH; -deaélé?;lation c}),f diezrtljry rinna 1t;e pr:zgcle? SzfecPlI\’/IGj
HO (72 %) [2829].
oil [2829];

'"H NMR [2829], '*C NMR [2829], IR [2829], UV [2829],
MS [2829]; TLC [2829]; (a)f =—41.4° (chloroform) [2829].



2 Aromatic Hydroxyketones Derived from Various Alkyl-1-Butanoic Acids 135

1-(2-Hydroxy-5-methylphenyl)-2,2-dimethyl-1-butanone
[106141-15-5] C13H 50, mol. wt. 206.28

OH ICH3 Synthesis
CO—C-C,H;s -Obtained by treatment of 2-bromo-5-methylphenyl
I 2,2-dimethylbutyrate with 1.1 equiv. sec-butyllithium
(0.25 M in THF/ether/hexane) at —95° and stirred for
CH; 30 min. After an additional 30 min at —78°, the mixture
i was hydrolyzed with saturated NH,4Cl1 (76 %) [2076].

"H NMR [2076], IR [2076], UV [2076], MS [2076].

CH;

1-(2,4-Dihydroxy-6-methoxy-3-methylphenyl)-2-methyl-1-butanone
[918896-70-5] Cy3H 504 mol. wt. 238.28

OH CHj; Isolation from natural sources
| . . ..
CH; CO-CH-CH,CH; -From' the aerial parts of Hypericum beanii
(Guttiferae) [2496].

HO OCH;, pale yellow oil [2496];

"H NMR [2496], '3C NMR [2496], IR [2496], UV [2496],
MS [2496].

BIOLOGICAL ACTIVITY: Antistaphylococcal [2496].

1-(2,6-Dihydroxy-4-methoxy-3-methylphenyl)-2-methyl-1-butanone
(Pulverulentone B)

[89647-61-0] Ci3H;504 mol. wt. 238.28

OH CH; Isolation from natural sources
CH, CO—(ITH— CH,CH; -From Eucalyptus pulverulenta [420, 421]..
-From  Eucalyptus  pulverulenta  Sims

CH;0 OH (Myrtaceae) [1106].

MS [420]; HPLC [420]; GC/MS [420].

1-(4,6-Dihydroxy-2-methoxy-3-methylphenyl)-2-methyl-1-butanone
(Pseudoaspidinol 2-MeB)

[55382-32-6] C3H,504 mol. wt. 238.28

OH CH; Syntheses
CO—(IEH— CH,CH; -Obtained by. reductive alkaline cle.avage,
*of kosotoxin (II) and protokosin (III) from
HO OCHj femal.e flowers of Hagenia abyssinica (Bruce)
CH, Gmelin [1916] (IVc);
*of “kosin” (IV), from Flos koso “Siegfried” by
treatment with 15 % potassium hydroxide in the
presence of zinc powder on a water bath for 24 h
[1915] (VIIIc).
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m.p. 59-61° [1915]; 'H NMR [2744].

N.B.: “Kosin” (IV), others names: Methylene-bis-pseudo-aspidinol; pseudo-
aspidin.

m.p. 148-150° [1915];
'H NMR [1915], *C NMR [1912], IR [1915], UV [1915], MS [1915];
GLC [2531].

(S)-(+) [124598-08-9].

-Obtained by reaction of S-2-methylbutanoyl chloride (4 mol) with methyl
2,6-dihydroxy-4-methoxy-3-methylbenzoate (4 mol) in the presence of aluminium
chloride (12 mol) in carbon disulfide for 1.5 h (7 %) [2434].

m.p. 39-40° [2434]; '"H NMR [2434], UV [2434];,
()5 =+18.6° (acetone) [2434].
Diacetate (S)-(+) [124598-17-0] C17H,,04 mol. wt. 322.36

-Obtained by reaction of acetic anhydride with S-1-(4,6-dihydroxy-2-methoxy-
3-methylphenyl)-2-methyl-1-butanone in the presence of pyridine (84 %) [2434].

'H NMR [2434]; ()% =+10.3° (acetone) [2434].

1-(2-Hydroxy-4,6-dimethoxyphenyl)-2-methyl-1-butanone (S)

[124598-07-8] Ci3H 304 mol. wt. 238.28
OH CH; Synthesis
CO—ICH— C,Hs -Preparation by reaction of diazomethane with
S-2-methyl-1-(2,4,6-trihydroxyphenyl)- 1-butanone
CH3O/©: OCH; in ethyl ether (78 %) [2434].

'H NMR [2434], UV [2434]; (0)/8 =+16.2° (chloroform) [2434].

2-Methyl-1-(2,4,6-trihydroxy-3,5-dimethylphenyl)-1-butanone

[87035-85-6] Ci3H;504 mol. wt. 238.28
[65792-31-6]

OH CH; Synthesis
CH, CO—ICH— CH,CH; -Obtaingd by reductive all.<aline cleavage of
kosotoxin (II) and protokosin (IIT) from female
HO OH flowers of Hagenia abyssinica (Bruce) Gmelin

[1916] (XIXc).

CH;
m.p. 105-106° [2858].
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Trimethyl ether [245063-60-9] C16H2404 mol. wt. 280.36
(Isotorquatone)

Isolation from natural sources

-From the leaf oils of the genus Xanthostemon (Myrtaceae) in Australia [462].
-From essential oil of Eucalyptus apodophylla (Myrtaceae) [2046].

-From volatile leaf oils of some southwestern and southern Australian species of the
genus Eucalyptus [353-356, 359, 366].

-Compound of leaf essential oils of Eucalyptus chartaboma (chemotype II) (3.1 %)
and Eucalyptus miniata (1.3 %) (Myrtaceae) [1453].

"H NMR [1453, 2046], '3C NMR [1453, 2046], MS [1453, 2046];
GC-MS [462].

1-(4,6-Dihydroxy-2,3-dimethoxyphenyl)-2-methyl-1-butanone

[73694-18-5] Cy3H;505 mol. wt. 254.28
OH CHj; Isolation from natural sources
CO—ICH—CHZCH3 -From  Helichrysum nanum (Compositae)
(15) [401].
HO OCH; "H NMR [401], IR [401], MS [401].
OCHj;
Diacetate [73694-27-6] C17H2,04 mol. wt. 338.36 (16).
Synthesis

-Obtained by heating a mixture of acetic anhydride, 1-(4,6-dihydroxy-
2,3-dimethoxyphenyl)-2-methyl-1-butanone and 4-pyrrolidinopyridine for 1 h at
70° (7 %) [401].

0il [401]; 'H NMR [401], MS [401]; TLC [401].

1-(2-Amino-5-methoxy-4-methylphenyl)-2-methyl-1-butanone
[959137-60-1] C]3H]9N02 mol. wt. 221.30
NH, CHj; Synthesis

I .
CO_CH_C2H5 IRefer to: [2027]
H NMR [2027].

CH,
OCH;,
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1-(2,6-Dihydroxy-4-methoxy-3,5-dimethylphenyl)-2-methyl-1-butanone

[138690-39-8] C14H5004 mol. wt. 252.31
OH CH; Isolation from natural sources
CH; CO—ICH—C2H5 -From Hagenia Abyssinica (Rosa(':eae) [2744].
-From FEucalyptus robusta Smith (Myrtaceae)
637, 1106].
CH;0 OH 637,
T -Also refer to: [727, 2533].

pale yellow [2744]; m.p. 47-49° [2744],

'"H NMR [637, 2744], >°C NMR [637, 1106, 2744],
IR [637, 2744], UV [637], MS [637, 2744];

(0)p =+ 17° (chloroform) [2744]; TLC [2744).

BIOLOGICAL ACTIVITY: Refer to: [637].

1-(2-Hydroxy-4,6-dimethoxy-3-methylphenyl)-2-methyl-1-butanone (S)
[124598-13-6] C14H5004 mol. wt. 252.31

OH CH; Synthesis
CH, CO-&H—CZHs -Obtai.ned b.y reactiqn of S-2-methyl-1-butanqyl
- chloride with 3,5-dimethoxy-2-methylphenol in

CH;0 OCH, the presence of aluminium chloride (8 %) [2434].

'H NMR [2434], UV [2434]; (@)3! =+21.2° (acetone) [2434].

Acetate [124598-19-2] C16H2205 mol. wt. 294.35

-Obtained by reaction of acetic anhydride with S-1-(2-hydroxy-4,6-dimethoxy-
3-methylphenyl)-2-methyl-1-butanone in the presence of pyridine (91 %) [2434].

"H NMR [2434], UV [2434];
(0()1231 =+ 14.4° (acetone) [2434].

1-(6-Hydroxy-2,4-dimethoxy-3-methylphenyl)-2-methyl-1-butanone
(Homoisobaeckeol)

[808751-13-5] C14H2004 mol. wt. 252.31

OH CH; Isolation from natural sources
CO—ICH—C2H5 -Compound of leaf essential oils of Eucalyptus
chartaboma (chemotype 1) (27.5 %), Eucalyptus
CH;0 OCHj; chartaboma (chemotype 1) (8 %) and Eucalyptus
CH, miniata (6.3 %) (Myrtaceae) [1453].

"H NMR [1453], '>C NMR [1453], MS [1453].
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Methyl ether [808749-86-2] C5H»,04 mol. wt. 266.34
(Homobaeckeol methyl ether)

Isolation from natural sources

-Compound of leaf essential oils of Eucalyptus chartaboma (chemotype I1) (4.7 %)
and Eucalyptus miniata (7.3 %) (Myrtaceae) [1453].

'"H NMR [1453], '3C NMR [1453], MS [1453].

1-[2,4-Bis(acetyloxy)-6-hydroxyphenyl]-2-methyl-1-butanone (S)
[124598-15-8] Cy5H;50¢ mol. wt. 294.30
OH CH; Synthesis
CO—ICH—C2H5 -Optained by reaction of gcetic anhydride

with S-2-methyl-1-(2,4,6-trihydroxyphenyl)-
I-butanone in the presence of pyridine

CH;COO OCOCH

’ ’ (54 %) [2434].
'"H NMR [2434];
()3 =+7.94° (acetone) [2434].

1-[4-Hydroxy-2-methyl-5-(1-methylethyl)phenyl]-2-methyl-1-butanone

[80356-13-4] C5H,0, mol. wt. 234.34
OH Syntheses
(CH;),CH -Obtained by photo-Fries rearrangement of
thymyl 2-methylbutanoate in methanol for 6 h
CH; at 25° under nitrogen (16 %) (2¢) [2421].
CO—?H—CHZCH3 -Also refer to: [2421].
CH; m.p. 126° [2421];

"H NMR [2421], IR [2421].

1-(2-Hydroxy-4,6-dimethoxy-3,5-dimethylphenyl)-2-methyl-1-butanone
(Chartabomone)

[808751-11-3] C5H»,04 mol. wt. 266.34
OH CHj; Isolation from natural sources
CH, CO—éH—C2H5 -Compound of leaf essential oils of Eucalyptus
chartaboma (chemotype II) (0.5 %) and Eucalyp-
CH30 OCH;4 tus miniata (0.3 %) (Myrtaceae) [1453].
CH;

'"H NMR [1453], '3C NMR [1453], MS [1453].
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1-(4-Hydroxy-2,6-dimethoxy-3,5-dimethylphenyl)-2-methyl-1-butanone

[87035-88-9] C15H2,04 mol. wt. 266.34
OH Syntheses

CH; CH,4 -Obtained by deprotection of 1-[4-(tert-butyldimet-

hylsilyl)-oxy-2,6-dimethoxy-3,5-dimethylphenyl]-

CH;0 OCH; 2-methyl-1-butanone with tetra-n-butylammonium

CO-CH—-CH,CH; fluoride in THF for 1 h (82 %) [475].
| _ .
CH, Also refer to: [2512].
m.p. 58.5-59° [475];
"H NMR [2512], '*C NMR [2512], IR [2512], UV [475],
MS [2512].

USE: Asym. synthesis of wasabidienones B; an B via SIBX-mediated
hydroxylative phenol dearomatization [2512].

1-(4-Hydroxy-2,6-dimethoxy-3,5-dimethylphenyl)-2-methyl-1-butanone (2R)

[1080023-65-9] Cy5H,0,4 mol. wt. 266.34
OH Synthesis
CH; CH; -Refer to: [2512].
'"H NMR [2512], '*C NMR [2512], IR [2512],
CH;0 OCH;, MS [2512].
CO—ICH—CHZCH3 (0 = —4.1° [2512].
CH,

USE: Asym. synthesis of wasabidienones B; an B via SIBX-mediated
hydroxylative phenol dearomatization [2512].

1-(4-Hydroxy-2,6-dimethoxy-3,5-dimethylphenyl)-2-methyl-1-butanone (25)

[1080023-64-8] C,5H»,0,4 mol. wt. 266.34
OH Synthesis
CH; CH; -Refer to: [2512].
'"H NMR [2512], '3C NMR [2512], IR [2512], MS
CH;0 OCHj; [2512];
CO—?H—CHZCH3 (0 =+5° [2512].
CH,4

USE: Asym. synthesis of wasabidienones B; an B via SIBX-mediated
hydroxylative phenol dearomatization [2512].
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1-[2,3-Dihydro-4,6-dihydroxy-2-(1-methylethenyl)-5-benzofuranyl]-

2-methyl-1-butanone

[103771-75-1] C16H2004 mol. wt. 276.33
~CH, Isolation from natural sources

CH HO o C\CH3 -From Helichrysum cephaloideum and
D Helichrysum mixtum
C,H5—CH—-CO (Compositae) [1487].

OH

1-(3,4-Dihydro-5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-2-methyl-
1-butanone

[39652-88-5] C16H2204 mol. wt. 278.35
HO O._ CH; Synthesis

ICH3 CH; -Obtained by heating of 2-methyl-

CH;CH, —CH-CO 1-[2,4,6-tri-hydroxy-3-(3-methyl-2-butenyl)

OH phenyl]-1-butanone in benzene with sulfuric

acid in the presence of acetic
anhydride [398].

Isolation from natural sources
-From the aerial parts of Helichrysum platypterum DC (Compositae) [1487].
-From Helichrysum gymmnoconum (Compositae) [398].

'"H NMR [398], IR [398], MS [398].

1-(3,4-Dihydro-5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-2-methyl-
1-butanone

[39652-87-4] C16H22,04 mol. wt. 278.35
CH; Syntheses
CO—CH-C,H; -Obtained by heating of 2-methyl-1-[2,4,6-trihydroxy-
HO 0. _CH, 3-(3-methyl-2-butenyl)phenyl]-1-butanone in benzene
CH;4 with sulfuric acid in the presence of acetic
anhydride [398].
OH -Also refer to: [708].

Isolation from natural sources

-From Helichrysum platypterum (Compositae) [1487].
-From Helichrysum gymmnoconum (Compositae) [398].

"H NMR [398, 1487], IR [398], MS [398, 1487].
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1-[2,6-Dihydroxy-4-[(3-methyl-2-butenyl)oxy]phenyl]-2-methyl-1-butanone

[70219-82-8] C16H204 mol. wt. 278.35
OH ICH3 Isolation from natural sources
CO—CH—-CH,CH; -From Helichrysum crispum
(Compositae) (30) [401].
OH -From Helichrysum squarrosus

(CH;3),C=CHCH,0 i

DC (Compositae) (6) [400].
-From Helichrysum asperum (Thunb.) Hilliard et Burtt. var. albidulum
(DC) Hilliard [1488].

colourless oil [400]; 'H NMR [400], IR [400], MS [400].

2-Methyl-1-[2,4,6-trihydroxy-3-(3-methyl-2-butenyl)phenyl]-1-butanone
(HP34.12)

[71539-60-1] C16H20, mol. wt. 278.35

OH CH; Isolation from natural sources
(CH3),C=CHCHj-: i CO—ICH—CHZCH3 -From Helichrysum infaustum
(Compositae) [401].
OH -From  Helichrysum  parony-
chioides  (Asteraceae, tribe
Inuleae) [2201].

HO

-From Helichrysum platypterum DC (Compositae) [404, 1487].

-From Helichrysum gymmnoconum (Compositae) [398].

-From Helichrysum asperum (Thunb.) Hilliard et Burtt. var. albidulum
(DC) Hilliard [1488].

-From Helichrysum indicum (L.) Grieson (86/248, near Clanwilliam) [1488].
-From Helichrysum moeserianum Thell. (86/249, near Clanwilliam) [1488].
-From Helichrysum odoratissimum (Compositae) [1238].

colourless oil [398];
"H NMR [398, 2201], >*C NMR [2201], IR [398, 2201],
UV [2201], MS [2201]; TLC [2201].

BIOLOGICAL ACTIVITY: Antioxidant [2201].

Triacetate [71539-61-2] Cy,H,304 mol. wt. 404.46

-Obtained by heating 2-methyl-1-[2,4,6-trihydroxy-3-(3-methyl-2-butenyl)
phenyl]-1-butanone with acetic anhydride and sodium acetate [398].

colourless oil [398]; 'H NMR [398], IR [398], MS [398].
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Trimethyl ether [1175530-97-8] CoH,50, mol. wt. 320.43
'"H NMR [3334], '3C NMR [3334], IR [398], MS [3334].

1-[2,6-Dihydroxy-4-[(4-hydroxy-3-methyl-2-butenyl)oxy]phenyl]-2-methyl-
1-butanone (E)

[122585-54-0] Ci6H220s5 mol. wt. 294.35
OH CH; Isolation from natural sources
CO—(I?H— CH,CH; -From  Helichrysum  asperum
(Thunb.) Hilliard et Burtt. var.
CH;—C=CHCH,0 OH albidulum (DC) Hilliard [1488].
CH,OH

"H NMR [1488], IR [1488], MS [1488].

5,7-Dihydroxy-6-(2-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one
(MAB 2)

[5022-22-0] C17H50s5 mol. wt. 304.34
HO 0.0 Syntheses

CH, _ -Obtained by condensation of

CHs—CH-CO 2-(2-methylbutyryl)-phloroglucinol with ethyl

OH C3H; 4-bromo-3-oxohexanoate [763].

-Also obtained by reaction of ethyl 3-oxohexanoate with 1-(2.4,6-trihydroxy-
phenyl)-2-methyl-1-butanone in the presence of concentrated sulfuric acid in
acetic acid at r.t. for 3 days [753].

-Also refer to: [553, 762].

crystals [753]; m.p. 209-211° [762], 207-208° [753];
"H NMR [553, 753, 762], IR [753, 762],
UV [553, 753, 762], MS [753].

5,7-Dihydroxy-8-(2-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one

[5022-23-1] C17H,005 mol. wt. 304.34

CH; Syntheses
CO—ICH—CZHS -Obtained by condensation of 2-(2-methylbutyryl)-
phloroglucinol with ethyl 4-bromo-3-oxohexanoate

(0]
HO O (3 %) [763].
Z -Also obtained by reaction of ethyl 3-oxohexanoate with
1-(2,4,6-trihydroxyphenyl)-2-methyl-1-butanone in the
OH C;H,

presence of concentrated sulfuric acid in acetic acid at
r.t. for 3 days (34 %) [753].
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-Also refer to: [553, 762].

crystals [753];

m.p. 248-250° for racemic material [286], 235-236° [753];
"H NMR [286, 753], IR [753], UV [553, 753],

MS [753].

(S)-(—) isomer

-Obtained by adding ethyl 3-oxohexanoate followed by concentrated sulfuric acid
to (S)-(+)-(2-methylbutyryl)phloroglucinol in glacial acetic acid. The mixture was
allowed to stand for 4 days (27 %) [286].

m.p. 254-256° [286]; 'H NMR [286]; (o) = —5.4° (ethanol) [286].
1-(7-Hydroxy-5-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-2-methyl-

1-butanone
(Rhynchonin B) (—)

[163734-38-1] C7H»,0, mol. wt. 290.36
HO O._CH; Synthesis
mCH3 -Refer to: [493].
CoHs—CH-
25~ CH=CO T BIOLOGICAL ~ ACTIVITY:  Bioactive
CH; 3 chromenes from Rhyncholacis

penicillata [493].

1-(3,4-Dihydro-5-hydroxy-7-methoxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-
2-methyl-1-butanone

C17H2404 mol. wt. 292.37

CH; Isolation from natural sources
CO—ICH—C2H5 ;From Helichrysum platypterum (Compositae) [1487].

CH;0 0._CH; H NMR [1487], MS [1487].

CH,

OH

1-[2,4-Dihydroxy-6-methoxy-3-(3-methyl-2-butenyl)phenyl]-2-methyl-
1-butanone

[71539-62-3] C,7H,,0, mol. wt. 292.37

OH CH; Isolation from natural sources
I : e
(CH3),C=CHCH, CO—CH-C,H; -From the aerial parts of Helichrysum
j@[ cephaloideum (Compositae) [1487].
-From Helichrysum gymmnoconum
(Compositae) [398].

HO OCHj,

"H NMR [398], IR [398], MS [398].
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Diacetate [71539-64-5] C,1H,304 mol. wt. 376.45

-Obtained by reaction of acetic anhydride with 1-[2,4-dihydroxy-6-methoxy-
3-(3-methyl-2-butenyl)phenyl]-2-methyl-1-butanone in the presence of sodium
acetate for 12 h at 70° [398].

"H NMR [398], IR [398], MS [398].
1-[2,6-Dihydroxy-4-methoxy-3-(3-methyl-2-butenyl)phenyl]-2-methyl-
1-butanone
[103771-69-3] C17H2404 mol. wt. 292.37

OH CH; Isolation from natural sources

(CH1),C=CHCH CO—(IIH—CgHs -From the aerial parts of Helichrysum
32 2?@[ platypterum (Compositae) [1487].

CH;0 OH

'"H NMR [1487], MS [1487].

1-(3,4-Dihydro-5-hydroxy-7-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-
2-methyl-1-butanone

[71539-70-3] C17H2404 mol. wt. 292.37
CH;0 O _CH, Synthesis

CH; CH, -Obtained by heating of 1-[2,4-dihydroxy-

CHs— éH -CO 6-methoxy-3-(3-methyl-2-butenyl)phenyl]-

OH 2-methyl-1-butanone in benzene with sul-

furic acid in the presence of acetic
anhydride [398].

Isolation from natural sources
-From Helichrysum platypterum (Compositae) [1487].
-From Helichrysum gymmnoconum (Compositae) [398].

"H NMR [398, 1487], IR [398, 1487], MS [398, 1487].

1-[2-(B-D-Glucopyranosyloxy)-4,6-dihydroxyphenyl]-2-methyl-1-butanone
[124960-73-2] C17H2400 mol. wt. 372.37

OH CHj; Isolation from natural sources
co- (IjH-CHZCH3 -From flowering twigs of Emblica officinalis
[: ] Gaertn. (syn. Phyllanthus emblica) com-
HO monly known as Amla (Indian goose berry)

O-B-D-glucopyranosyl
B-D-glucopyranosyl b 1 orbiaceae) [2839].
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-From hops [277].
-From the latex of Jatropha multifada [337, 1737].
-From the leaves and branches of Phyllanthus emblica (Euphorbiaceae) [3455].

m.p. 139-140° [1737];
'H NMR [1737, 3455], '*C NMR [1737, 3455], IR [1737], UV [1737],
MS [1737].

BIOLOGICAL ACTIVITY: Antiinflammatory agent [277]; Antiprotozoal and
antimicrobial [337].

5,7-Dihydroxy-8-(2-methyl-1-oxobutyl)-4-(1-methylpropyl)-2H-
1-benzopyran-2-one

[98192-74-6] C13H2,05 mol. wt. 318.37

CH; Syntheses
| i . . i . .
CO—CH - C,Hs Obtal.ned by reaction of 2-methylbutanoyl chloride with
HO 0.0 5,7-dihydroxy-4-(1-methylpropyl)-2H-1-benzopyran-
v 2-one in the presence of aluminium chloride in nitro-
= benzene for 6 days at 20° (43 %) [765].
-Also refer to: [764].
OH CH-GHs 1 b, 182-184° [764];
CH;

"H NMR [764], IR [764], UV [764], MS [764].
1-[4-[[(4-Acetyloxy)-3-methyl-2-butenyl]oxy]-2,6-dihydroxyphenyl]-2-methyl-
1-butanone (E)

[122585-55-1] C18H»404 mol. wt. 336.38

OH CH; Isolation from natural sources

co- éH -CH,CH; -From Hellichrysum asperum
(Thunb.) Hilliard et Burtt. var.
CH, _IC: CHCH, albidulum (DC) Hilliard [1488].

OH 'H NMR [1488].
CH,OCOCH;

1-[2,6-Dihydroxy-3,5-dimethyl-4-(phenyloxy)phenyl]-2-methyl-1-butanone

C1oH204 mol. wt. 314.38
OH Synthesis
CHj; CO—CH-CH,CH; -Refer to: [2512].
CIH Dimethyl ether (2S) [1080023-63-7]
C¢H;O OH 3 C,1Ha604 mol. wt. 342.44
CH; -Refer to: [2512].

USE: Asym. synthesis of wasabidienones B; an B via SIBX-mediated
hydroxylative phenol dearomatization [2512].
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4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-6-(2-methyl-1-oxobutyl)-2H-
1-benzopyran-2-one

C19H2207 mol. wt. 362.38

HO 0. 0 Synthesis
(|:H3 _ -Obtained by condensation of ethyl
CH;CH,—CH-CO 3-oxo0-4-acetoxyhexanoate with

OH CH-C,Hs (2-methylbutyroyl)-phloroglucinol  in
IOCOCH3 the presence of 5 % sulfuric acid in
acetic acid (traces) [766].

4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-8-(2-methyl-1-oxobutyl)-2H-
1-benzopyran-2-one

[98498-77-2] C19H2,04 mol. wt. 362.38
CH; Syntheses
| . i i -0X0-4- -
CO~CH - C,Hs Obtained by .condensatlon of ethyl 3-oxo-4 a.cetoxy
HO 0..0 hexanoate with (2-methylbutyroyl)phloroglucinol in
v the presence of 5 % sulfuric acid in acetic acid
= (traces) [766].
-Also obtained by reaction of 2-methylbutyryl chloride
H-C,H . .
OH (|: CoHs with 4-[1-(acetyloxy)propyl]-5,7-dihydroxy-2H-
OCOCH; 1-benzopyran-2-one in the presence of aluminium chlo-

ride in carbon disulfide/nitrobenzene for 4 days at 20°
(41 %) [766].

-Also refer to: [764].
m.p. 182-184° [764];
"H NMR [764], IR [764], UV [764], MS [764].
Stereoisomer (1'RS,2"S) C9H»,04 mol. wt. 362.38
[98498-79-4] [98498-80-7] [98574-78-8] [98574-81-3].
-Refer to: [286].
()% =+ 16.83° (chloroform) [286].
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5,7-Dihydroxy-6-(2-methyl-1-oxobutyl)-4-pentyl-2H-1-benzopyran-2-one
[98192-60-0] C19H405 mol. wt. 332.40

HO 0.0 Syntheses
CIH3 _ -Obtained by Fries rearrangement of
C,H;—CH-CO 5-hydroxy-7-(2-methylbutanoyloxy)-4-pentyl-
OH CsH;; 2H-1-benzopyran-2-one [765].

-Also obtained by reaction of ethyl 3-oxooctanoate with (2-methylbutyryl)
phloroglucinol in the presence of acetic acid containing 5 % (v/v) sulfuric acid
(3842 %) [762].

m.p. 196-197° [762];
'H NMR [762], IR [762], UV [762].
5,7-Dihydroxy-8-(2-methyl-1-oxobutyl)-4-pentyl-2H-1-benzopyran-2-one

[36478-56-5] (Mammea C/OB) C19H405 mol. wt. 332.40
[111821-07-9] (Unusual mammea C/O)

CHj; Syntheses
| i} ; i i, .
CO—CH - C,H Obtained by Fries rearrangement of 5-hydroxy

7-(2-methylbutanoyloxy)-4-pentyl-2H-1-benzopyran-
HO 00 2-one (40 %) [765].
> -Also obtained by reaction of ethyl 3-oxooctanoate
with (2-methylbutyryl)phloroglucinol in the presence
OH CiH), ( ylbutyryl)phlorog p

of acetic acid containing 5 % (v/v) sulfuric acid
(25-28 %) [762].

Isolation from natural sources

-From the bark of Mammea africana G. Don (Guttiferrae) [553, 751].
-Also refer to: [827].

needles [553]; m.p. 218-220° [553], 218° [762, 2591];
"H NMR [553, 751, 2591], IR [553, 762, 2591], UV [553, 762, 2591],
MS [553, 751, 2591].
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3,4-Dihydro-5,7-dihydroxy-8-(2-methyl-1-oxobutyl)-4-pentyl-2H-
1-benzopyran-2-one
(Dihydromammea C/OB)

[70233-75-9] C9H,605 mol. wt. 334.41
[111321-15-4]
CH; Synthesis
I } .
CO—CH - C,Hs Refe.r to: [751].
o Isolation from natural sources
HO O -From only seed of Mammea africana (Guttiferae) [751].

needles [751]; m.p. 132-134° [764], 125° [751];
"H NMR [751, 764], '*C NMR [751], IR [751, 764],
UV [751, 764], MS [751, 764).

()t =+127° (chloroform) [751].

USE: Insecticide [751].

1-[4-(B-D-Glucopyranosyloxy)-2,6-dihydroxy-3,5-dimethylphenyl]-2-methyl-
1-butanone

[241133-23-3] C19oH2909 mol. wt. 401.43
OH Isolation from natural sources
CHj3; CO—?H - CHs -From Hypericum japonicum [3342].
CH;
B-D-Glc-O OH
CHj;

5,7-Dihydroxy-6-(2-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one
[98192-58-6] CyoH;505 mol. wt. 338.36

HO 0. 0O Syntheses
C|H3 _ -Preparation as a mixture (70 %) from
C,Hs;—CH-CO (2-methylbutyryl)-phloroglucinol and ethyl

OH C¢H; benzoylacetate [762] in acetic acid/concentrated
sulfuric acid for 7 days at 20° [754].

-Also refer to: [765, 2380, 2381, 2556].

yellow needles [762]; yellow crystals [754];

m.p. 207-209° [762], 201-202° [754];

"H NMR [754, 762], IR [754, 762], UV [754, 762],
MS [754, 762].
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5,7-Dihydroxy-8-(2-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one
[98192-65-5] CyoH ;505 mol. wt. 338.36

CHj; Syntheses
! } . . ) )
CO—CH - C,Hj Preparation as a mixture (70 %) from (2-methylbutyryl)

phloroglucinol and ethyl benzoylacetate [762] in acetic
HO 00 acid/concentrated sulfuric acid for 7 days at 20° [754].
_ -Also refer to: [765, 2380, 2381].
OH C4Hs

white plates [762];

m.p. 222-224° [762], 210-211° [754];

'"H NMR [754, 762], IR [754, 762], UV [754, 762],
MS [754, 762].

7-Hydroxy-8-(2-methyl-1-oxobutyl)-5-(2-propenyloxy)-4-propyl-2H-
1-benzopyran-2-one

[1 1 1761-38-7] C20H2405 mol. wt. 344.41
CH; Synthesis
coO- (IZH - C,H; -Obtained by treatment of 5,7-dihydroxy-
HO 0_0 8-(2-methyl-butyryl)-4-propylcoumarin with
-

allyl bromide in the presence of potassium car-
bonate and potassium iodide in refluxing acetone

CH,=CHCH,0 CiH, overnight [762].
white needles [762]; m.p. 95-96° [762];

"H NMR [762], IR [762], UV [762], MS [762].

~=

3-[[2,4-Dihydroxy-6-methoxy-3-(2-methyl-1-oxobutyl)phenylJmethyl]-6-ethyl-
4-hydroxy-5-methyl-2H-pyran-2-one
(Methyl-nor-auricepyrone)

[103766-18-3] C1H»604 mol. wt. 390.43
?H3 Isolation from natural sources
GHs _O0_0 HO CO-CH-CH s -From Helichrysum cephaloideum
| _ [1487].
CH;, CH, OH yellow oil [1487];
OH "H NMR [1487], IR [1487],

CH;0 MS [1487].
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1-[3,4-Dihydro-5,7-dihydroxy-2-methyl-2-(4-methyl-3-pentenyl)-2H-
1-benzopyran-8-yl]-2-methyl-1-butanone

[658702-63-7] (+) C51H3004 mol. wt. 346.47
CH; Isolation from natural source
CO—(IIH - C,H; -From the aerial parts of Hypericum
HO O _CH; amblycalyx (Guttiferae) [3316].

CH,CH,CH=C(CHj3), yellow oil [3316];
(0 =+ 14° (methanol) [3316];

OH
'"H NMR [3316], '*C NMR [3316], UV [3316], MS [3316].

BIOLOGICAL ACTIVITY: Antibacterial [3316]; Cytotoxicity against KB cancer
cells [3316].

1-[4-[(3,7-Dimethyl-2,6-octadienyl)oxy]-2,6-dihydroxyphenyl]-2-methyl-
1-butanone (E)

[71539-67-8] Cy1H3004 mol. wt. 346.47
OH CIH3 IS(;latilon from
natural sources
CO-CH-CH
CH; CH; /@[ > _From  Helichr-
| |
= iy ysum gymmnoco-
CH;—C=CHCH,CH,— C=CHCH,0 OH i (Compositad)
[398].
"H NMR [398], IR [398], MS [398].
Diacetate (E) [71539-68-9] Cy5H340¢ mol. wt. 430.54

-Obtained by reaction of acetic anhydride with 1-[3-(3,7-dimethyl-2,6-octadienyl)-
2,4,6-trihydroxyphenyl]-2-methyl-1-butanone in the presence of sodium acetate
for 12 h at 70° [398].

'"H NMR [398], IR [398], MS [398].

1-[3-(3,7-Dimethyl-2,6-octadienyl)-2,4,6-trihydroxyphenyl]-2-methyl-
1-butanone (E)

[72008-04-9] C51H3004 mol. wt. 346.47

CH; CH, OH CIH3 Isolation from
| ! natural sources
CH;~C=CHCH,CH, = C=CHCH, CO~CH-GH; -From the aerial part
Helichrysum steno-
pterum  (Compo-
sitae) [1487].

HO OH
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-From Helichrysum natalitium DC (Compositae) [404].

-From the aerial parts of Achyrocline alata (HBK) DC (Compositae) [406].
-From Helichrysum krookii Moeser (Compositae) [412].

-From Helichrysum monticola [1488].

-From Esenbeckia nesiotica Stand. (Rutaceae) [2625].

colourless oil [404];
"H NMR [404, 2625], >°C NMR [2625], IR [404], MS [404].

Triacetate [72008-09-4] Ca7H3407 mol. wt. 472.58

-Obtained by reaction of acetic anhydride with 1-[3-(3,7-dimethyl-2,6-octadienyl)-
2,4,6-trihydroxyphenyl]-2-methyl-1-butanone in chloroform in the presence of
pyrrolidinopyridine at 70° for 1 h [404].

-Also refer to: [2625].

colourless oil [404];

"H NMR [404, 2625], IR [404], MS [404].

1-[2,4,6-Trihydroxy-3,5-bis(3-methyl-2-butenyl)phenyl]-2-methyl-1-butanone
(Deoxyadhumulone)

[4374-92-9] C21H3004 mol. wt. 346.47
OH Syntheses

(CH;),C=CHCH, CO—CH—CH,CH; -Obtained by reaction of

(|3H3 2-methyl-3-buten-2-ol  with

HO OH 2,4,6-trihydroxy-phenyl  sec-

CH,CH=C(CHj3), butyl ketone with boron

trifluoride complex dioxane at
20° [705], (21 %) [704],
(13 %) [702].

-Also obtained by reaction of Z-methyl-1-(2,4,6-trihydroxyphenyl)-1-butanone
with 1-bromo-3-methyl-2-buten (3 mol) in the presence of the weakly basic resin
DeAcidite H-IP (OH-form) in boiling benzene (14 %) [708]. N.B.: The yield was
similar at this obtained by using 2-methyl-3-buten-2-ol but the isolation was
simpler [708].

-Also obtained by reaction of 2-methyl-1-(2,4,6-trihydroxyphenyl)-1-butanone
with 1-chloro-3-methyl-2-butene (2 molar parts), magnesium oxide (0.5 equiv.)
and potassium iodide [3310].

-Also refer to: [907, 1397].

oil [702]; m.p. 82° [708]; UV [702].
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Tribenzoate [39652-89-6] C4oH4n 04 mol. wt. 658.79
-Refer to: [704, 1397].
m.p. 127° [704], 126-127° [1397].

2-Methyl-1-[3-(3,7-dimethyloctyl)-2,4,6-trihydroxyphenyl]-1-butanone

C,1H3404 mol. wt. 350.50
OH ICH3 Synthesis
CO—CH—-C,H; -Refer to: [404].
Triacetate
HO OH (I:H3 CH3 C27H4007 mol. wt. 476.28

|
CHzCHz_ CH— CHzCH2CH2_ CH-— CH3

-Obtained by  hydrogenation of  1-[2,4,6-tris(acetoxy)-3-(3,7-dimethyl-
2,6-octadienyl)phenyl]-2-methyl-1-butanone in ethyl ether in the presence of
5 % palladium/barium sulfate.

colourless oil [404]; 'H NMR [404], IR [404], MS [404].

5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one
(Neomammein, Mammea B/BB)

[5022-20-8] racemic Cy,H,505 mol. wt. 372.46
[37975-64-7]

(|3H3 Syntheses
CO-CH-C,Hs -Obtained by reaction of prenyl bromide with
HO 0.0 5,7-dihydroxy-8-(2-methyl-1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one in the
(CH3),C =CHCH, = presence of 10 % aqueous potassium
OH C;H, hydroxide at 0° (30-45 %) [765],

(29 %) [762].
-Also obtained by treatment of its dipotassium salt with trifluoroethanol [765].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. and Mammea africana
(Guttiferae) [765, 1006].

-From only seed of Mammea africana (Guttiferae) [751].

-From the seed of Mammea americana L. (Guttiferae) [753, 758, 759].

-From the bark of Mammea africana G. Don (Guttiferae) [553, 1082].

pale yellow needles [751]; white needles [762];
m.p. 122-123° [1006], 122° [553, 753], 121-122° [762], 117-118° [755],
72-74° [751];
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'H NMR [553, 751, 753, 762], >*C NMR [751], IR [553, 751, 753, 755, 762],
UV [553, 751, 753, 755, 762, 1150], MS [553, 751, 753, 755, 762];
GC-MS [1082].

USE: Insecticide [753, 758, 759, 765].
BIOLOGICAL ACTIVITY: Antitumor [1006].

(S) isomer [98244-57-6]

-(S) - (=) - isomer was obtained by prenylation of 5,7-dihydroxy-
8-(2-methylbutanoyl)-4-propylcoumarin. Natural mammea B/BB has the
(S) — configuration [765].

m.p. 121-122° [765];
"H NMR [2591], '*C NMR [2591], IR [2591];
(0)p = —2.78° [765].

5,7-Dihydroxy-8-(3-methyl-2-butenyl)-6-(2-methyl-1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one

(Mammea B/A)
[30390-12-6] C5,H,505 mol. wt. 372.46
CH,CH=C(CH3), Syntheses
HO 0.0 -Obtained by reaction of prenyl bromide with
CH, _ 5,7-dihydroxy-6-(2-methyl-1-oxobutyl)-
C,Hs—CH—-CO 4-propyl-2H-1-benzopyran-2-one in the
OH C;H; presence of 10 % aqueous potassium

hydroxide at 0° (3045 %) [765],
(22 %) [762].

-Also obtained by treatment of its dipotassium salt with trifluoroethanol [765].
-Also obtained by isomerization of 35,7-dihydroxy-6-(3-methyl-2-butenyl)-
8-(2-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one (mammea B/BB) by
treatment with methanolic 5 % potassium hydroxide at 20° overnight [757].
-Also obtained by treatment of 5,7-dihydroxy-6-(2-methyl-1-oxobutyl)-4-propyl-
2H-1-benzopyran-2-one with 2-methyl-3-buten-2-ol in the presence of boron
trifluoride-ether complex [757] in dioxane solution at r.t. for 24 h (2 %) [1081].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [7157] and Mammea africana
(Guttiferae) [765].
-From the bark of Mammea africana G. Don (Guttiferae) [1082].

yellow needles [757, 762];
m.p. 118-120° [1081], 115-116° [552, 553], 114° [760], 98-100° [757],
97-100° [762];
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"H NMR [553, 756, 757, 760, 762], IR [553, 756, 757, 760, 762],
UV [552, 553, 756, 757, 760, 762], MS [552, 757, 762];
GC-MS [1082]; TLC [757].

USE: Insecticide [757, 765].

5,7-Dihydroxy-4-[1-(hydroxy)propyl]-6-(3-methyl-2-butenyl)-8-(2-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one

(Assamene)
C2H2306 mol. wt. 388.46
ICH3 Isolation from natural sources
CO—CH—-C,H; -From Kayea assamica (Guttiferae) [428].
HO 0.0 yellow plates [428];
_ m.p. 135° [428];
(CH3),C=CHCH, "H NMR [428], '*C NMR [428],
OH ICH—OH IR [428], UV [428], MS [428].

BIOLOGICAL ACTIVITY: Inhibition of cell growth [2264].

5,7-Dihydroxy-4-(1-hydroxypropyl)-8-(3-methyl-2-butenyl)-6-(2-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one

[38534-77-9] CyoH,30¢ mol. wt. 388.46
CH,CH=C(CH3), Synthesis

HO 0. _0 -The 4-[1-(acetyloxy)propyl]-5,7-di-

_ hydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-

CHs— QH—CO 1-oxobutyl)-2H-1-benzopyran-2-one was

CH;4 OH ICH—C2H5 isomerised and deacylated when treated

OH with methanolic 5 % potassium hydroxide

at 20° overnight [758].
IR [756, 758], UV [756, 758], MS [756, 758].

Triacetate [38534-70-2] CagH3400 mol. wt. 514.57

-Obtained by treatment of the titled compound with pyridine-acetic anhydride
mixture [758].

IR [756, 758], UV [756, 758], MS [756, 758].
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5,7-Dihydroxy-8-(2-hydroxy-3-methylbut-3-enyl)-6-(2-methyl-1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one
(Disparpropylinol B)

CyH306 mol. wt. 388.46

ICH3 Isolation from natural sources
HO-CH-C=CH, -From the fruits and the stem bark of
! Calophyllum dispar (Clusiaceae) [1178].

CH
HO 2 0.0 -Also refer to: [2544].
yellow crystals [1178];
Csz_(I?H—CO ~Z m.p. 111-112° [1178];

1 13
OH C;H; HNMR [1178], “C NMR [1178],

CH; IR [1178], UV [1178]. MS [1178]:

((x)]z)5 =0° (chloroform) [1178].

BIOLOGICAL ACTIVITY: Human erythroleukemic K562/R7 MDR cells [2544];
Cytotoxicity [1178].

1-[2-[(6-O-D-Apio-f-D-furanosyl-p-D-glucopyranosyl)oxy]-
4,6-dihydroxyphenyl]-2-methyl-1-butanone (2S)

[467437-62-3] CH33043 mol. wt. 505.50

OH CH; Isolation from natural sources

CO-CH- C,H; -From the leaves and branches of Phyllanthus emblica
(Euphorbiaceae) [3455].
HO OR

OR = (6-O-D-apio-f-D-furanosyl-B-D-glucopyranosyl)oxy

yellow amorphous powder [3455];

"H NMR [3455], '*C NMR [3455], UV [3455], circular dichroism [3455],
MS [3455];

(oc)]l)8 = —60.3° (methanol) [3455].

5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-1-oxobutyl)-
4-(1-methylpropyl)-2H-1-benzopyran-2-one
(Ferruol A, Mammea D/BB)

[92844-55-4] (R,R)
[98244-56-6] (R,S) C13H3005 mol. wt. 386.49
[16117-33-2]

CH; Syntheses
CO- éH— C,H; -Obtained by reaction of prenyl bromide with
HO 0.0 5,7-dihydroxy-8-(2-methyl-1-oxobutyl)-
4-(1-methylpropyl)-2H-1-benzopyran-2-one
(CH3),C=CHCHj 2 (22 %) [765].

OH (IJH—CZH5 -Also refer to: [553, 762].
CHj3
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Isolation from natural sources
-From the trunk bark of Mesuua ferrea L. [753, 765, 1150].

m.p. 126.5° [1150], 126-127° [753];
"H NMR [753, 764, 765, 1150], IR [753, 764, 1150],
UV [753, 764, 1150], MS [753, 764, 1150].

4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one
(1" -Acetoxy-mammea E/BB)

[26477-65-6] C,4H3004 mol. wt. 430.50

[111321-12-1]
[188817-91-6]

(IZH3 Syntheses
CO—CH—C,H; -Obtained by reaction of prenyl bromide with
HO 0.0 4-[1-(acetyloxy)propyl]-5,7-dihydroxy-
8-(2-methyl-1-oxobutyl)-2H-1-benzopyran-
(CH3),C=CHCHj = 2-one in the presence of aqueous potassium

OH CH-C,H; hydroxide at 0° (40 %) [766].
(I)COCH3 —A!so obta.ined by a(':etyl'ation of Assamene
with acetic anhydride in the presence of
pyridine at r.t. overnight (80 %) [428].

-Also refer to: [373, 762, 764, 765, 912, 3381].

Isolation from natural sources

-From Mammea americana [756, 758, 759, 766, 912].

-From the Bark of Mammea africana G. Don (Guttiferae) [553, 759].
-From Mammea siamensis seeds [1828].

-From twigs of Mammea suriga [2554].

semi-solid [2554];

m.p. 114-116° [764], 50-53° [756], 50-51° [758];

N.B.: One of the reported melting point is obviously wrong.

"H NMR [428, 756, 758, 759, 764, 912, 1828, 2554], >C NMR [1828, 2554],
IR [428, 756, 758, 759, 764], UV [756, 758, 759, 764],

MS [428, 756, 758, 759, 764, 2554];

TLC [2554]; HPLC [912, 2554]; ()% = —28° (ethanol) [428];

BIOLOGICAL ACTIVITY: Insecticidal [553, 758, 759, 766]; Inhibitor of IKBa
kinase [2554]; Toxicity [759].

-Also refer to: [912].
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Isomers of Mammea E/BB C,4H3004 mol. wt. 430.50

(N° 1) Isolation from seeds (Fruit and Spice Park) Mammea americana L
(Clusiaceae) [3381].

BC NMR [3381]; ()¥ = —62° (methanol) [3381].
BIOLOGICAL ACTIVITY: Cytotoxicity [3381].
(N°2) [1263908-96-8]; Isolation from stem bark of Mammea americana [912].
BIOLOGICAL ACTIVITY: Refer to: [912].

Diacetate C28H3409 mol. wt. 514.57

-Obtained by treatment of the titled ketone with pyridine-acetic anhydride at 100°
temperature overnight [758].

m.p. 20-22° [758]; IR [758], UV [758], MS [758].

Dimethyl ether [26477-66-7] C,6H3404 mol. wt. 458.55
-Refer to: [758, 759].

m.p. 88-90° [758, 759]; IR [758], UV [758], MS [758].
5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-1-oxobutyl)-4-pentyl-2H-

1-benzopyran-2-one
(Mammea C/BB)

[5085-55-2] C,4H3,05 mol. wt. 400.52
§H3 Synthesis

CO-CH-C,H; -Obtained by reaction of prenyl bromide

HO 0.0 with 5,7-dihydroxy-8-(2-methyl-

1-oxobutyl)-4-pentyl-2H-1-benzopyran-

(CH53),C =CHCH; = 2-one in the presence of 10 % aqueous

OH CsHj, potassium hydroxide at 0° (19 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. and Mammea africana [765]
(Guttiferae).

-From only seed of Mammea africana (Guttiferae) [751].

-From the seeds of Mammea americana L. [753, 758, 759].

-From Mammea africana G. Don (Guttiferae) [1082].

needles [751, 753];

m.p. 100-101° [753], 85-86° [762], 81-83° [751];
"H NMR [751, 753, 762], IR [751, 753, 762],

UV [751, 753, 762, 1150], MS [751, 753, 762];
GC-MS [1082].

USE: Insecticide [751, 753, 758, 759, 765].
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5,7-Dihydroxy-8-(3-methyl-2-butenyl)-6-(2-methyl-1-oxobutyl)-4-pentyl-2H-
1-benzopyran-2-one
(Mammea C/AB)

[98192-70-2] C,4H3,05 mol. wt. 400.52
CH,CH=C(CH3), Synthesis

HO 0.0 -Obtained by reaction of prenyl bromide

ICH3 _ with 5,7-dihydroxy-6-(2-methyl-

C,Hs—CH—CO 1-oxobutyl)-4-pentyl-2H-1-benzopyran-

OH CsHy; 2-one in the presence of 10 % aqueous

potassium hydroxide at 0° (19 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. and Mammea africana
(Guttiferae) [765].

yellow crystals [762]; m.p. 78-80° [762];
"H NMR [762], IR [762], UV [762], MS [762].

USE: Insecticide [765].

5-Hydroxy-8-(1-hydroxy-1-methylethyl)-6-(2-methyl-1-oxobutyl)-4-phenyl-
2H-furo[2',3':5,6]benzo[1,2-b]pyran-2-one

(Ochrocarpin A)
C25H2406 mol. wt. 420.46
HO  cH;, Isolation from natural sources
CHj -From the bark of Ochrocarpos punctatus
= H. Perrier (Clusiaceae = Guttiferae) [616].
O OO viscous liquid [616];
_ 'H NMR [616], '°C NMR [616],
C2H5_ICH_CO IR [616], UV [616];
CH; OH CHs ()20 = —0.28° (chloroform) [616].

BIOLOGICAL ACTIVITY: Against ovarian cancer cells [616, 1884];
Cytotoxicity [616].
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5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(2-methyl-1-oxobutyl)-4-phenyl-2H-
1-benzopyran-2-one

(Mammea A/BB)

[6916-62-7] Cy5H,605 mol. wt. 406.48
[870084-45-0]
ICH3 Synthesis

CO-CH-C,H; -Obtained by reaction of 3-methyl-
HO 0._O 2-butenyl bromide with 5,7-dihydroxy-
8-(2-methylbutyryl)-4-phenylcoumarin in
(CH3),C=CHCH, Z the presence of 10 % potassium hydroxide
OH C¢H; at 0° wunder nitrogen over 1.5 h

21 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [754, 758, 759] and Mammea
africana (Guttiferae) [765].
-From the leaves of Mesua ferrea [2554].

white needles [762]; colourless needles [754]; white solid [2554];
m.p. 124-125° [754, 2554], 111-112° [762];

"H NMR [754, 762, 2554], '3C NMR [2554],

IR [754, 762], UV [754, 762], MS [754, 762, 2554];

TLC [2554]; HPLC [2554].

USE: Insecticide [758, 759, 765].
BIOLOGICAL ACTIVITY: Inhibitor of IKBa kinase [2554].
5,7-dihydroxy-8-(3-methyl-2-butenyl)-6-(2-methyl-1-oxobutyl)-4-phenyl-2H-

1-benzopyran-2-one
(Mammea A/IAB, MAB 1)

[7058-70-0] C25H2605 mol. wt. 406.48
CH,CH=C(CHj3), Synthesis

HO 0.0 -Obtained by reaction of 3-methyl-

CH, _ 2-butenyl bromide with 5,7-dihydroxy-

C,Hs—CH-CO 6-(2-methylbutyryl)-4-phenylcoumarin in

OH C4Hs the presence of 10 % potassium hydroxide

at 0° wunder nitrogen over 1.5 h
21 %) [762].
Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [754, 758, 759] and Mammea
africana (Guttiferae) [765].
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-From the bark of Mammea africana G. Don (Guttiferae) [553, 1082].
-From the fruits of Mammea suriga [2554].

yellow needles [754]; yellow crystalline solid [2554];

m.p. 109-110° [762], 107—108° [754], 106-107° [2554], 105-106° [553];
"H NMR [553, 754, 762, 2554], '*C NMR [2554],

IR [553, 754, 762], UV [553, 754, 762],

MS [553, 754, 762, 2554];

GC-MS [1082]; TLC [2554]; HPLC [2554).

USE: Insecticide [758, 759].
BIOLOGICAL ACTIVITY: Inhibitor of IKBa kinase [2554].
9,10-Dihydro-5,9-dihydroxy-8,8-dimethyl-6-(2-methyl-1-oxobutyl)-4-phenyl-

2H 8H-benzo[1,2-b:5,6-b']dipyran-2-one
(Mammea A/AB cyclo E)

C25H2606 mol. wt. 422.48
OH Isolation from natural sources
CH; -From the fruits and the stem bark of Calophyllum
CH; dispar (Clusiaceae) [1178].
O O //O 1 13
H NMR [1178], “"C NMR [1178],
C,Hs— CH-CO Z IR [1178], UV [1178], MS [1178];
ICH OH C¢Hs ()% = 0° (chloroform) [1178].
3

5,7-Dihydroxy-8-(2,3-dihydroxy-3-methylbutyl)-6-(2-methyl-1-oxobutyl)-
4-phenyl-2H-1-benzopyran-2-one
(Dispardiol B)

Cp5H2307 mol. wt. 440.49

(I)H Isolation from natural sources
HO-CH-C—-CH, -From the fruits and the stem bark of
! ! Calophyllum dispar (Clusiaceae) [1178].

"H NMR [1178], >*C NMR [1178],

IR [1178], UV [1178], MS [1178];

Csz_ICH_CO Z ()% =0° (chloroform) [1178].
CH, OH CgHs

CH, CH;
HO 0.0
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3-[[2,3-Dihydro-4,6-dihydroxy-2-(1-methylethenyl)-5-(2-methyl-1-oxobutyl)-
7-benzo-furanyl]methyl]-6-ethyl-4-hydroxy-S-methyl-2H-pyran-2-one

[103834-39-5] Cy5H3004 mol. wt. 442.51
CH,&-CH; Isolation from natural sources
-From Helichrysum cephaloudeum and
CoHs IO 20 0 Helichrysum mixtum
CH, = CH, OH (Compositae) [1487].
OH

HO CO- ICH_ C,H;
CHj;

3-[[5,7-Dihydroxy-2,2-dimethyl-6-(2-methyl-1-oxobutyl)-2H-1-benzopyran-
8-yllmethyl]-6-ethyl-4-hydroxy-5-methyl-2H-pyran-2-one

[103771-76-2] C,5H3007 mol. wt. 442.51
(IZH3 OH Isolation from natural sources
C,Hs—CH-CO -From Helichrysum mixtum
“] cH, (Compositae) [1487].
HO 0”7 "CH; yellow oil [1487];
OH CH "H NMR [1487], IR [1487],
CH; | N 2 MS [1487].
CH 0o

1-[4,6-(Diacetyloxy)-2-hydroxy-3-(3,7-dimethyl-2,6-octanediene)phenyl]-
2-Methyl-1-butanone

[144785-81-9] C,5H3404 mol. wt. 430.54
ICH3 CH; OH ?H3 Isolation from
1
CH;—C=CHCH,CH,— C=CHCH, CO-CH-C,Hs nhatural sources

-Refer to: [2625].
CH;COO OCOCH;

'"H NMR [2625].
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5-Hydroxy-8-(1-methoxy-1-methylethyl)-6-(2-methyl-1-oxobutyl)-4-phenyl-
2H-furo[2',3':5,6]benzo[1,2-b]pyran-2-one
(Ochrocarpin D)

Cyr6H2606 mol. wt. 434.49

CH;Q  cH, Isolation from natural sources
-From the bark of Ochrocarpos punctatus
H. Perrier (Clusiaceae = Guttiferae) [616].
L0 viscous liquid [616];
"H NMR [616], '*C NMR [616],
CoH5—CH-CO IR [616], UV [616];
CH,4 OH C¢Hs ()2 = —0.48° (chloroform) [616].

BIOLOGICAL ACTIVITY: Against ovarian cancer cells [616, 1884];
Cytotoxicity [616].

1-[6-[(3-Acetyl-2,4,6-trihydroxy-5-methylphenyl)methyl]-5,7-dihydroxy-
2,2-dimethyl-2H-1-benzopyran-8-yl]-2-methyl-1-butanone

(Mallotophilippen B)
[500109-65-9] Cy6H3005 mol. wt. 470.52
CHj; Isolation from natural sources
COCH; CO—éH—CzH:; -From mallotus philippinensis pericarp
HO OHHO. 0) CH; (Euphorbiaceae) [793, 1697]
CH'3 yellow powder [793];
~
CHj3 CH,
OH OH

"H NMR [793], >C NMR [793], IR [793], UV [793],
MS [793]; (o) =0° (methanol) [793].
BIOLOGICAL ACTIVITY: Antiallergic agent [793]; Antiallergic agent for the

treatment of asthma, atopic dermatitis, allergic rhinitis, and hay fever [1697].

3-[[2,4-Dihydroxy-6-methoxy-5-(3-methyl-2-butenyl)-3-(2-methyl-1-oxobutyl)
phenyl]-methyl]-6-ethyl-4-hydroxy-5-methyl-2H-pyran-2-one

[103771-71-7] Cy6H3407 mol. wt. 458.55
ICH3 Isolation from natural sources
—CH- -From Helichrysum cephaloideum
0O HO CO-CH-CH Y p
CoHs lo Z * (Compositae) [405, 1487].
CH ~—CH, OH -From  Helichrysum  auriceps
3

Compositae) [405].
OH  CcH;0 CH,CH=C(CH;), (Comp ) 1403]

"H NMR [405], IR [405], MS [405].
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Triacetate C32H40010 mol. wt. 584.66

-Obtained by reaction of acetic anhydride with the title ketone in chloroform in the
presence of 4-pyrrolidinopyridine [405].

colourless oil [405]; '"H NMR [405], MS [405].
1-[(2R,3S)-3,4-Dihydro-5,7-dihydroxy-2-methyl-3-(3-methyl-2-butenyl)-

2-(4-methyl-3-pentenyl)-2H-1-benzopyran-8-yl]-2-methyl-1-butanone
(Hypercalyxone B)

[658702-61-5] (—) Cy6H3504 mol. wt. 414.58
CH; Isolation from natural source
CO—(IZH— C,H;s -From the aerial parts of Hypericum
HO O._CH;, amblycalyx (Guttiferae) [3316].

CH,CH,CH=C(CHj3), yellow oil [3316];
CH,CH=C(CHjy),
OH
"H NMR [3316], '>C NMR [3316], UV [3316], MS [3316];
()% = —1° (methanol) [3316].
BIOLOGICAL ACTIVITY: Antibacterial [3316]; Cytotoxicity against KB cancer
cells [3316].

5,7-Dihydroxy-3,6-bis(3-methyl-2-butenyl)-8-(2-methyl-1-oxobutyl)-4-propyl-
2H-1-benzopyran-2-one

[111761-40-1] C,7H3605 mol. wt. 440.58
CH; Syntheses

CO-CH-C,Hj; -Obtained by reaction of prenyl

HO 0.0 bromide with 5,7-dihydroxy-

_ 8-(2-methyl-1-oxobutyl)-4-pro-

(CH3),C=CHCH, CH,CH=C(CH3), pyl-2H-1-benzopyran-2-one in

OH C3;H; the presence of 10 % aqueous

potassium hydroxide at
0° (1 %) [762, 765].

"H NMR [762], IR [762], UV [762], MS [762].
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6-(3,7-Dimethyl-2,6-octadienyl)-5,7-dihydroxy-8-(2-methyl-1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one
(Surangin A) (E)

[98244-54-3] Cy7H3605 mol. wt. 440.58
CH; Syntheses

CO—(IZH—CzH_:, -Obtained by reaction of

HO 0_0 geranyl chloride  with

CH; CH; - 5,7-dihydroxy-8-(2-methyl-

~

1-oxobutyl)-4-propyl-2H-
OH C;H, 1-benzopyran-2-one in the
presence of 10 % potas-
sium hydroxide for 24 h
at 40-50° (7 %) [762,
765].

CH;
CH;— C=CHCH,CH,— C=CHCH;

Isolation from natural sources

-From Mammea longifolia (Wight) Planch and Triana (Syn.) Ochrocarpus
longifolius (Wt.) Benth and Hook. f. ex T. Anders. (Guttiferae) [765, 1548].

colourless needles [1548]; white solid [762];

m.p. 83-85° [1548], 81-82° [762];

"H NMR [762, 1548], IR [762, 1548], UV [762, 1548], MS [762, 1548];
()% = —1.6° (chloroform) [1548].

BIOLOGICAL ACTIVITY: High in vitro antibacterial [1548].

5-[(3,7-Dimethyl-2,6-octadienyl)oxy]-7-hydroxy-8-(2-methyl-1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one

[98193-78-3] C,7H3605 mol. wt. 440.58
ICH3 Syntheses

CO-CH-C,H; -Obtained by reaction of

HO 0.0 geranyl chloride with 5,7-di-

hydroxy-8-(2-methyl-1-oxo-

(|3H3 CH; Z butyl)-4-propyl-2H-1-benzo-

CH;3;-C=CHCH,CH,—C=CHCH,0  C;H, pyran-2-one in the presence

of 10 % potassium hydroxide
for 24 h at 40-50° (6 %)
[762, 765].

white needles [762]; m.p. 54-55° [762];
"H NMR [762], IR [762], UV [762], MS [762].
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3-[[2,4-Dihydroxy-6-methoxy-5-(3-methyl-2-butenyl)-3-(2-methyl-1-oxobutyl)
phenyl]-methyl]-6-ethyl-4-methoxy-5-methyl-2H-pyran-2-one

C27H36O7 mol. wt. 472.58

ICH3 Synthesis
CHee OO HO CO-CH-C,H; -Obtained by reaction of diazome-
YUY thane with  3-[[2.4-dihydroxy-
CH, Z CH, OH 6-methoxy-5-(3-methyl-2-butenyl)-
3-(2-methyl-1-oxobutyl)-phenyl]
CH;0 =

’ CH;0  CH,CH=C(CH3), methyl]-6-ethyl-4-hydroxy-5-met-
hyl-2H-pyran-2-one in ethyl ether

at r.t. for 1 h [405].

colourless oil [405];
'"H NMR [405], '*C NMR [405], IR [405], MS [405].
Diacetate C31H4009 mol. wt. 556.65

-Obtained by reaction of acetic anhydride with the title ketone in chloroform in the
presence of 4-pyrrolidinopyridine for 3 h [405].

colourless oil [405];
"H NMR [405], '*C NMR [405], IR [405], MS [405].

1-[5,7-Dihydroxy-2,2-dimethyl-6-[[2,4,6-trihydroxy-3-methyl-5-(2-methyl-
1-oxopropyl) phenyllmethyl]-2H-1-benzopyran-8-yl]-2-methyl-1-butanone
(Mallotophilippen A)

[500109-64-8] CysH3404 mol. wt. 498.57
CHj; Isolation from natural sources
COCH(CH3), CO-&H— C,H; -From mallotus philippinensis pericarp
HO OHHO 0 CH3 (Euphorbiaceae) [793, 1697].
CH; yellow powder [793];
CH; CH, = '"H NMR [793],
OH OH

13C NMR [793], IR [793], UV [793], MS [793];
(0:)12)3 =0° (methanol) [793].

BIOLOGICAL ACTIVITY: Antiallergic agent [793]; Antiallergic agent for the
treatment of asthma, atopic dermatitis, allergic rhinitis, and hay fever [1697].
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4-[1-(Acetyloxy)propyl]-6-(3,7-dimethyl-2,6-octadienyl)-5,7-dihydroxy-
8-(2-methyl-1-oxobutyl)-2H-1-benzopyran-2-one

(Surangin B)
[28319-38-2] Cy9H3504 mol. wt. 498.62
[98574-77-7] R,R
[98574-79-9] R-R,S
[98574-80-2] S-R,R
[98575-56-5] R,S
ICH3 Isolation from natural
CO-CH-C,Hg sources
HO 0.0 -From Mammea
CH; CHj longifolia (Wight)
~

Planch and Triana (Syn.)
OH CH-C,Hs Ochrocarpus longifolius

ococH, (Wt Benth and Hook.
f. ex T. Anders.
(Guttiferae) [758, 759,
766, 1548].

I |
CH;~-C=CHCH,CH,— C=CHCH,

-Also refer to: [373, 762, 1150].

m.p. 98-100° [1548];
"H NMR [1548], IR [1548], UV [1548], MS [1548];
()% = —30° [1548].

BIOLOGICAL ACTIVITY: Insecticidal [758, 759, 766]; High in vitro antibacterial
[758, 759, 1548]; Toxic to mosquito larvae [759].
Dimethyl ether C31H4207 mol. wt. 526.27

-Obtained by reaction of dimethyl sulfate with Surangin B in the presence of
potassium carbonate in refluxing acetone overnight (71 %) [1548].

gummy solid [1548]; IR [1548], UV [1548], MS [1548].

3”-Mergtlachyroclinopyrone

C30Ha007 mol. wt. 512.64
OH OH (|3H3 (|3H3 Isolation  from
CH; fTCHz CH,CH=C-CH,CH,CH=C—CH, hatural sources
[ Isolated as its
C,Hs” O \O HO OH tetraacetate [406].
CO_?H_CzHS

CH;
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Tetraacetate CsgHyg041 mol. wt. 680.79
colourless gum [406]; "H NMR [406], MS [406].
1-[3-[(3-Acetyl-2,6-dihydroxy-4-methoxy-5-methylphenyl)methyl]-

5-[[2,6-dihydroxy-4-methoxy-3-methyl-5-(2-methyl-1-oxopropyl)phenyl]
methyl]-2,4,6-trihydroxyphenyl]-2-methyl-1-butanone

(Agrimol D)
[55576-64-2] C35H4501, mol. wt. 654.71
(|3H3 Synthesis
CH3 CO_CH_C2H5 CH; -Refer to: [1866]
CH;0 OH HO OH HO ocH,  (Chinese paper).
CH
(CH3),CHCO 2 CH; COCH;
OH OH OH

Isolation from natural sources
-From the whole plant Agrimol pilosa, ledeb [2860] (Chinese paper).
-From the Chinese herb medicine Agrimonia pilosa [632] (Chinese paper).

m.p. 147-149° [2860];
'"H NMR [632], IR [632], UV [632], MS [632].

1-[3,5-Bis[[2,6-dihydroxy-4-methoxy-3-methyl-5-(2-methyl-1-oxopropyl)phe-
nyl]methyl]-2,4,6-trihydroxyphenyl]-2-methyl-1-butanone

(Agrimol A)
[55576-65-3] C37H46012 mol. wt. 682.77
?H3 Synthesis
CH; CO—CH—C,H;5 CH; -Refer  to:
CH;0 OH HO OH HO OCH; [1866] (Chi-
cH q nese paper).
(CH3),CHCO 2 CH; COCH(CH3),
OH OH OH

Isolation from natural sources
-From the whole plant Agrimol pilosa, ledeb [2860] (Chinese paper).
-From the Chinese herb medicine Agrimonia pilosa [632] (Chinese paper).

m.p. 176-178° [2860];
"H NMR [632], IR [632], UV [632], MS [632].
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1-[3,5-Bis[[2,6-dihydroxy-4-methoxy-3-methyl-5-(1-oxobutyl)phenylJmethyl]-
2,4,6-trihydroxyphenyl]-2-methyl-1-butanone

(Agrimol B)

[55576-66-4] (25) C37H46012 mol. wt. 682.77

[125292-98-0]

(IIH3 Syntheses

CH; CO-CH-C,H; CH; -Preparation . from
CH;0 OH HO OH HO OCH;  1-butyryl-2,4-dihydroxy-
6-methoxy-5-methyl-
C3;H,CO CH, CH, COC;H, benzene and 1,3,5-tri-
OH OH OH hydroxy-2-(1-methylbut-

yryl)-benzene [3017].
-Also refer to: [1866] (Chinese paper).

Isolation from natural sources
-From the Chinese herb medicine Agrimonia pilosa [632, 2860] (Chinese papers).

m.p. 167-169° [2860], 166—-168° [1866];
"H NMR [632], IR [632, 1866], UV [632], MS [632].

BIOLOGICAL ACTIVITY: Inhibited melanin formation in mouse melanoma
cells [3017].

2.2 From 2-Ethyl-1-Butanoic Acid
2.2.1 Unsubstituted Hydroxyketones

2-Ethyl-1-(4-hydroxyphenyl)-1-butanone
[100256-47-1] C12H60, mol. wt. 192.26

OH Syntheses
-Obtained by treatment of p-(2'-ethylbutyroyl)anisole,
*with boiling pyridinium chloride [508], (68 %) [2087];
*with hydrobromic acid in acetic acid [508].
COo—- ICH— CH,CH3  -Also obtained by reaction of diethylacetic acid with phenol
CH,CH; in the presence of boron trifluoride (82 %) [2087].

-Also refer to: [509].

colourless and microcrystalline substance [2087];
b.p.; 175° [2087], b.p.1o 204-205° [508, 509];
m.p. 70° [2087]; UV [2087];

n2D3 =1.5585 [509].
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Methyl ether [84836-32-8] Cy3H;50, mol. wt. 206.28

-Preparation of aryl ketones via modified Friedel-Crafts acylation catalyzed by rare
metal triflates that generates reduced amounts of toxic by-products [3258].

-Also obtained by Friedel-Crafts reaction of anisole with diethylacetic acid
(82 %) [2583].

-Also obtained by reaction of diethylacetyl chloride with anisole in the presence of
aluminium chloride in carbon disulfide (70 %) [2087].

-Also obtained by methylation of 2-ethyl-1-(4-hydroxyphenyl)-1-butanone
(74 %) [2087].

-Also obtained by ruthenium-catalyzed cross-coupling diethylacetaldehyde with
4-methoxy-phenylboronic acid (84 %) [1864].

-Also refer to: [508, 509, 1606, 3178].

colourless oil [2583]; Pleasantly smelling pale yellow oil [2087];
b.p.11 154° [2583], b.p.1» 156° [508, 509],

b.p.14 168-170° [3178], b.p.1¢ 172° [2087];

"H NMR [1864, 2583], '*C NMR [1864], IR [1864, 2583],

UV [2087], MS [1864];

n2D4 =1.528 [2087].

2-Ethyl-1-(2,3,4-trihydroxyphenyl)-1-butanone

Ci2Hi604 mol. wt. 224.26

OH Syntheses
HO. CO—CH-CH,CH; -Preparation by reaction of diethylacetic acid
éHzCHg with pyrogallol in the presence of boron

HO trifluoride in ethyl ether at 0° (71 %) [540, 2822].

m.p. 111° [540, 2822], UV [540].

2-Ethyl-1-(2,4,5-trihydroxyphenyl)-1-butanone

[100257-71-4] C2H604 mol. wt. 224.26
OH Synthesis
CO—CH—C,Hs -Preparation by reaction of diethylacetic acid chlo-
ICZH s ride with 1,3,4-trihydroxybenzene in the presence of
HO aluminium chloride in nitrobenzene [292].
OH m.p. 123-124° [292].

USE: Antioxidant for fats, oils and paraffin waxes [292].
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2.2.2 Substituted Hydroxyketones

1-(2,3-Dichloro-4-hydroxyphenyl)-2-ethyl-1-butanone

[1539-14-6] C|2H14C1202 mol. wt. 261.15
OH Syntheses
Cl -Obtained by reaction of diethylacetyl chloride with
2,3-dichloroanisole in the presence of aluminium chloride
Cl in carbon disulfide at r.t. for 22 h and at 55° for 90 min.
CO—ICH—CH2CH3 Then, after carbon disulfide elimination, addition of hep-
CH,CH;4 tane and to heat on a water bath for 3 h (44 %) [2929].

-Also obtained by treatment of its methyl ether with alu-
minium chloride (2 equiv.) in refluxing heptane [2060].

-Also refer to: [2047, 2050, 20542056, 2058, 2059, 2061, 2767 (44 %), 2768, 3294].
b.p.o.s 140-142° [2054, 2767, 2929];
m.p. 85-86° [2047, 2054-2056, 2058-2061, 2767, 2768, 2929, 3294],
84-86° [2050].
Methyl ether Ci3H16C1L0, mol. wt. 275.17
-Preparation by reaction of 2-ethylbutyryl chloride with 2,3-dichloroanisole [2768]
(m.p. 32-33°) in petroleum ether at r.t. [2060].
1-(2-Chloro-4-hydroxyphenyl)-2-ethyl-1-butanone
[4804-56-2] C12H;5Cl10, mol. wt. 226.70

OH Syntheses
-To diethylacetyl chloride, 3-chloroanisole and carbon
disulfide was added in small portions at 25°, aluminium

Cl chloride; the mixture stirred 1 h at r.t. and 45 min at 55°;
CO—-CH—-CH,CHj3; pentane and aluminium chloride added, heated 3 h at

I o

CH,CH; 80° [2056].

-Also refer to: [2047, 2057, 2767].
b.p.o3 148-181° [2047, 2057, 2767].

5-(2-Ethylbutyryl)-2-hydroxybenzoic acid
5-Diethylacetylsalicylic acid

[106393-54-8] C3H,60, mol. wt. 236.27

OH Synthesis
CO,H -Obtained by alkaline hydrolysis of 5-diethyl-
acetylsalicylamide [1158].
m.p. 140° [1158].
CO-CH~-CH,CH;
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1-(2-Chloro-4-hydroxy-3-methylphenyl)-2-ethyl-1-butanone

[92019-26-6] C,5H7,CIO, mol. wt. 240.73
OH Syntheses
CH; -To diethylacetyl chloride, 3-chloro-2-methylanisole and car-
bon disulfide was added in small portions at 25°, aluminium
Cl chloride; the mixture stirred 1 h at r.t. and 45 min at 55°;
CO—(IjH—CzH5 pentane and aluminium chloride added, heated 3 h at
C,H; 80° [2056].

-Also refer to: [2046].
m.p. 87-89° [2046, 2056].

1-(3-Chloro-4-hydroxy-2-methylphenyl)-2-ethyl-1-butanone

[4798-10-1] C3H,CIO, mol. wt. 240.73
OH Synthesis
Cl -Refer to: [2767 (44 %)].
m.p. 87-89° [2767].
CH;
CO—(IZH— C,H;
C,Hs

2-Hydroxy-5-(2-ethylbutyryl)benzamide

C13H17NO3 mol. wt. 235.28
OH Synthesis
CONH, -Obtained by Fries rearrangement of salicylamide

diethylacetate in the presence of aluminium chloride in
nitrobenzene for 3 h at 20° [1158].
CO_ICH_CH2CH3 m.p. 231° [1158]

2-Ethyl-1-(2-hydroxy-4-methylphenyl)-1-butanone

Cy3H;50, mol. wt. 206.28
OH Synthesis
CO-CH-CH,CH; -Obtained by reaction of [Ru,(p-cymene),Cl,],
ICH ,CH; with bis(acetoxy)iodobenzenze in trifluoroacetic
CH; acid and trifluoroacetic anhydride at 50° for 12 h

in a sealed tube (13 %) [2830].
'H NMR [2830], '3C NMR [2830]; MS [2830].
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1-(2,6-Dihydroxy-4-methylphenyl)-2-ethyl-1-butanone
C3H,305 mol. wt. 222.28

OH Synthesis
CO-CH-CH,CH; -Obtained by reaction of [Ru,(p-cymene),Cl,],
(IZH2CH; with bis(acetoxy)iodobenzenze in trifluoroacetic
CH; OH ’ acid and trifluoroacetic anhydride at 50° for 12 h
in a sealed tube (65 %) [2830].

"H NMR [2830], '3C NMR [2830]; MS [2830].

2.3 From 3-Methyl-1-Butanoic Acid
2.3.1 Unsubstituted Hydroxyketones

1-(2-Hydroxyphenyl)-3-methyl-1-butanone
[19019-21-7] C1H140, mol. wt. 178.23

OH Syntheses
COCH,CH(CH3), -Obtained by Fries rearrangement of phenyl isovalerate
in the presence of aluminium chloride,
*in nitrobenzene for 18 h at 50° (24 %) [776];
*without solvent for 4 h at 130-140° [186].

-Also obtained by reaction of isovaleric acid with phenol in the presence of
aluminium chloride,

*in petroleum ether, first at r.t. for 12—14 h, then on a water bath for 3-5 h (25 %)
[3478];

*in benzene [3477].

-Also obtained by treatment of 1-(2-hydroxyphenyl)-3-methyl-1-butanol with man-
ganese dioxide in methylene chloride for 7 h at r.t. (33 %) [77].

-Also obtained from 2,2-dimethyl-4-chromanone, also named 2,2-dimethyl-4-oxo-
4H-1-benzopyran (13 %) [118].

oil [118], colourless oil [77];

b.p.o.1 76=77° [776], b.p.oo 138—140° [186], b.p. 248-250° [3477, 3478];
'"H NMR [77, 118], 3C NMR [77], IR [77, 118], MS [77];

n? =1.5295 [118].

BIOLOGICAL ACTIVITY: Antifeedant against storage pests and aphids [1076].

Semicarbazone C,,H7N50, mol. wt. 235.29
m.p. 195° [812], 173° [3477].
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p-Nitrophenylhydrazone C,7H;9N505 mol. wt. 313.36
m.p. 121-122° [186].

Methyl ether [857803-59-9] CioH, 60, mol. wt. 192.26
-Refer to: [186, 1084].
b.p.12 142-144° [186];
"H NMR [1231], "*C NMR [1231], IR [1231], MS [1231].
Acetate Ci3H603 mol. wt. 220.27
b.p.2o 164—166° [186].

2,4-Dinitrophenylhydrazone [93650-62-5] C;7H;gN4Os mol. wt. 358.35
m.p. 187-189° [423], 181° [1523].

1-(3-Hydroxyphenyl)-3-methyl-1-butanone
C] 1H1402 mol. wt. 178.23

OH Synthesis
-Obtained by action of bis(4-methylbutyl)cadmium
with m-acetoxybenzoyl chloride (70 %), then saponi-
COCH,CH(CH3), fication of the keto ester obtained (60 %) [2586].

b.p., 136-138° [2586]; m.p. 83° [2586].
Acetate Ci3H 603 mol. wt. 220.27

b.p.os 76-77° [2586].

Methyl ether [1183770-52-6] CoH 605 mol. wt. 192.26
-Refer to: [624].
"H NMR [624, 1231], '*C NMR [624, 1231], IR [624, 1231], MS [624, 1231].

2,4-Dinitrophenylhydrazone C,7HgN4Os5 mol. wt. 358.35
m.p. 171° [2586].
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1-(4-Hydroxyphenyl)-3-methyl-1-butanone
[34887-83-7] C1H140, mol. wt. 178.23

OH Syntheses
-Preparation by Fries rearrangement of phenyl isovalerate in
the presence of aluminium chloride,
*in nitrobenzene for 18 h at 50° (68 %) [776];
COCH,CH(CH3), *without solvent at 130-140° for 4 h [186].

-Also obtained by Fries rearrangement of phenylisovalerate in the presence of
BF3-H,O0 in a closed pressure tube at 80° for 1 h (87 %) [2514].

-Also obtained by reaction of isovaleric acid with phenol,

*in the presence of boron trifluoride for 2 h at 70° (52 %) [1685];

*in the presence of aluminium chloride in petroleum ether, first at r.t. for 12—14 h,
then on a water bath for 3—5 h (38 %) [3478].

-Also obtained by dealkylation of its ethyl ether with aluminium chloride in carbon
disulfide for 8 h at 60-70° [191].

-Also obtained by treatment of its methyl ether with pyridinium chloride at
190° [627].

-Also obtained by reaction of 4-iodophenol with iso-Busln in the presence of
(PPPh3), in THF at 66° under atmospheric pressure of CO gas (61 %) [1851].

-Also refer to: [884, 1414, 3477 (63 %)].

b.p.o.1 145-147° [812], b.p.3 201-202° [1685];
m.p. 97-98° [191], 96-97° [3477, 3478], 95.5-96.5° [186], 95-96° [776, 1685];
'H NMR [881, 2514], '*C NMR [2514], MS [2514].

Methyl ether [82938-20-3] C12H;60, mol. wt. 192.26

-Obtained by reaction of isovaleric acid/isovaleric anhydride mixture with anisole
in the presence of perchloric acid (73 %) [1781].

-Also obtained by reaction of isovaleric acid with anisole in the presence of PPA at
80° (76-100 %) [627].

-Also obtained by reaction of isovaleric chloride with anisole in the presence of
aluminium chloride,

*in methylene chloride at 0° (76—100 %) [627];

*in 1,2-dichloroethane first at 0°, then at r.t. for 8—15 h (84 %) [2942].

-Also obtained by direct acylation of 4-bromoanisole with isovaleraldehyde by
palladium catalysis (75 %) [2668].

-Also obtained by reaction of 1,3-dimethyl-1-phenyl-3-buten-1-ol with
4-methoxybenzaldehyde in the presence of Ru/CeQO, as catalyst in mesitylene at
170° for 24 h under argon atmosphere (93 %) [2101].

-Synthesis and Rhizopus oryzae mediated enantioselective hydrolysis of a-acetoxy
derivative [846].

-Also obtained from 4-methoxybenzaldehyde (77 %) [3024].
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-Also refer to: [698 (55 %), 1114].

pale yellow oil [2942]; b.p.;» 145-159° (bath temp.) [1781].
b.p.1» 158.5-159.5° [3178], b.p.os 167° [251];

"H NMR [698, 2942, 3024], '3C NMR [698, 2942],

IR [698], MS [698, 2942].

Ethyl ether [92035-99-9] Cy3H;50, mol. wt. 206.28

-Obtained by reaction of isovaleryl chloride with phenetole in the presence of,
*aluminium chloride in carbon disulfide at 60-70° for 8 h [191];

*of zinc chloride for 4 h at 70° (68 %) [1780].

-Also obtained by reaction of isovaleric acid with phenetole in the presence of
aluminium chloride, in petroleum ether, first at r.t. for 12—14 h, then on a water
bath for 3-5 h (82 %) [3477, 3478].

-Also refer to: [964].

b.p.1g 133-137° [3477, 3478], b.p.oo 136-138° [1780];
np =1.5332 [3478], nE =1.5338 [1780].

Semicarbazone of the ethyl ether C4H, N50, mol. wt. 263.34
m.p. 191-192° [3477].

Oxime of the ethyl ether C3HoNO, mol. wt. 221.30
m.p. 118-119° [3477].

Benzoate C18H18O3 mol. wt. 282.34
m.p. 75-76° [3477, 3478].

1-(2,3-Dihydroxyphenyl)-3-methyl-1-butanone
[104216-24-2] C11H 1405 mol. wt. 194.23

OH Syntheses
HO COCH,CH(CHj3), -Obtained by treatment of guaiacol isovalerate
with aluminium chloride in carbon disulfide at
90° for 50 min, then at 135-140° for 2 h after
solvent elimination [2075].

-Also obtained by treatment of its dimethyl ether below with hydriodic acid
(d=1.71) in refluxing acetic acid for 6 h (88 %) [198].

m.p. 93-95° [2075], 48° [198];
N.B.: One of the reported melting point is obviously wrong.
IR [198].



2 Aromatic Hydroxyketones Derived from Various Alkyl-1-Butanoic Acids 177

Dimethyl ether [15121-98-9] C3H;305 mol. wt. 222.28

-Preparation by action of isobutylmagnesium iodide with
2,3-dimethoxybenzaldehyde (73 %) [198].

-Also obtained by treatment of 1-(2,3-dimethoxyphenyl)-3-methyl-1-butanol with
potassium dichromate in dilute sulfuric acid (59 %) [198].

-Obtained by oxidation of 1-(2,3-dimethoxyphenyl)-1-(3-methylpropyl) carbinol
with sodium dichromate in dilute sulfuric acid (75-80 %) [2747].

-Also refer to: [198, 2747].

pale yellow oil [198, 2747];
b.p.o 103-105° [2747], b.p.gs 118-120° [198], b.p.3 130° [198];
"H NMR [1231], >*C NMR [1231], IR [198, 1231], MS [1231].
2,4-Dinitrophenylhydrazone of the dimethyl ether
[15116-03-7] C1oH,5N4Og mol. wt. 402.41
m.p. 225-226° [2747].

1-(2,4-Dihydroxyphenyl)-3-methyl-1-butanone

[15116-14-0] C11H 1405 mol. wt. 194.23
OH Syntheses
COCH,CH(CH3), -Obtained by reaction of isovaleric acid with
resorcinol,
HO *in the presence of boron trifluoride for 2 h at 70°

(77 %) [2312];

*in the presence of zinc chloride at 150° [2517], (70-78 %) [2747], (68-78 %)
[2501], for 2 h at 125-136° [893].

-Also obtained by reaction of iso-amyl chloride with resorcinol at 85-90° for 20—
30 min (85.3 %) [731].

-Also refer to: [773, 1300, 2685].

yellow viscous oil [2747];
b.p.; 145-152° [2747], b.p.c_7 183—-185° [893];
m.p. 108-110° [893, 2245], 73° [2312]; '"H NMR [829].

BIOLOGICAL ACTIVITY: Antitumor [1300]; For the prevention and treatment of
bone and cartilage diseases [2685].

USE: Spectrophotometric determination of uranium [3213].

Oxime [159457-03-1] C11H;5NO3 mol. wt. 209.25
-For preparation of transition metal complexes [1506].

m.p. 203-205° [3375], 205-207° [2267].
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Diacetate [251463-54-4] C,sH;30s mol. wt. 278.30

-Obtained by reaction of acetic anhydride with the title ketone in the presence of
pyridine (>80 %) [2517].

oil [2517];
"H NMR [2517], >C NMR [2517], IR [2517], UV [2517], MS [2517].

Dimethyl ether [54874-25-8] C3H,305 mol. wt. 222.28

-Obtained by reaction of dimethyl sulfate with 2,4-dihydroxyisovalerophenone in
the presence of potassium carbonate in refluxing acetone for 4 h [1788].

-Also obtained by hydrogenation of 2’,4'-dimethoxydehydroisovalerophenone
(b.p.3_4 152-153°) in the presence of 10 % Pd/C in ethanol in an hydrogen
atmosphere (96 %) [1613].

-Also obtained by reaction of isovaleric acid with 1,3-dimethoxyphenyl in the
presence of a mixture of phosphorous pentoxide and orthophosphoric acid at 90°
for 1 h (73 %) [1613].

b.p.» 120-125° [1613]; 'H NMR [1613], IR [1613].

2,4-Dinitrophenylhydrazone [94711-66-7] C;7H;gN4sOs mol. wt. 374.35
m.p. 234° [2245].

1-(2,5-Dihydroxyphenyl)-3-methyl-1-butanone
(2-Isovaleroylhydroquinone)

[124557-52-4] C,H,,0; mol. wt. 194.23

OH Syntheses
COCH,CH(CHj3), -Obtained by reaction of isovaleric acid with hydroqui-
none in the presence of boron trifluoride for 2 h at 125°
(71 %) [2312].
OH -Also obtained by reaction of isovaleryl chloride with
hydroquinone in the presence of aluminium chloride in
nitrobenzene for 3 h in a water bath [1442].

-Also obtained by Fries rearrangement of hydroquinone diisovalerate in the pre-
sence of hydroquinone and aluminium chloride at 150-160° for 1 h (77 %) [770].
-Also obtained by Fries rearrangement of hydroquinone diisovalerate in the pre-
sence of aluminium chloride at 150-155° (oil bath) and maintained at that
temperature till no more hydrogen chloride was evolved (1 h) (50 %) [613].
-Also obtained by hydrogenation of 1-(2,5-dihydroxyphenyl)-3-methyl-2-buten-
1-one in the presence of 10 % Pd/C in ethanol at r.t. [2540].
-Also obtained by Fries rearrangement of 4-methoxyphenyl isovalerate with alu-
minium chloride (5 part)/sodium chloride (2 part) mixture at 180-200°
(30 %) [1796].
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-Also refer to: [1629, 1703, 1794, 2882].

yellow plates [613];

m.p. 115° [1703], 114-115° [1442], 111° [2312],
110° [770, 1796, 2540], 106-108° [613];

"H NMR [613], IR [613, 2540],

UV [613, 2540, 2882].

USE: As antioxidant for vitamin A [1629].

Dimethyl ether [124557-51-3] C3H,50;3 mol. wt. 222.28

-Obtained by treatment of 2-hydroxy-5-methoxyisovalerophenone with dimethyl
sulfate in the presence of 10 % aqueous sodium hydroxide in refluxing acetone for
20 min [770].

-Also obtained by Friedel-Crafts reaction of isovaleryl chloride with hydroquinone
dimethyl ether [2540].

colourless oil [770]; b.p.; 124-126° [770].

1-(2,6-Dihydroxyphenyl)-3-methyl-1-butanone

[13936-90-8] C11H 1405 mol. wt. 194.23
OH Synthesis
COCH2CH(CH3)2 -Refer to: [1858]
m.p. 75-76° [862], 67-68° [2631].
OH
Dimethyl ether [52856-20-9] C3H 505 mol. wt. 222.28

-Obtained by condensation of 2,6-dimethoxyphenyllithium with ethyl isovalerate
(42 %) [1858].

b.p.os 116° [1858].

2,4-Dinitrophenylhydrazone of the dimethyl ether
[52856-31-2] C19H22N406 mol. wt. 402.41
m.p. 147.2-148° [1858].

1-(3,4-Dihydroxyphenyl)-3-methyl-1-butanone
(L-158,870) [2904]

[67239-25-2] C11H1403 mol. wt. 194.23

OH Syntheses
OH -Obtained by Fries rearrangement of pyrocatechol
diisovalerate with aluminium chloride,
*in nitrobenzene for 1 h at 80° (40 %) [2646];
COCH,CH(CH3), *in the presence of pyrocatechol for 4.5 h at 135-140°
(69 %) [2075].
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-Also refer to: [885, 899, 2127, 2904].
b.p.4 200-210° [2075]; m.p. 108° [2646], 106.5-107.5° [2075].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127]; Agonist
specific for the modified B-,AR [2904]; Antimelanoma and skin depigmentation,
in vitro method for screening [612].

Dimethyl ether [132858-47-0] C3H;505 mol. wt. 222.28

-Also obtained by reaction of isovaleric acid with veratrole in the presence of
polyphosphoric acid for 2.5 h at 60° (91.6 %) [1364].

pale yellow oil [1364]; b.p.g37 134.5° [1364];
"H NMR [1231], >*C NMR [1231], IR [1231], MS [1231].
Oxime of the dimethyl ether Ci3H9NO; mol. wt. 237.30
oil [1364].
Semicarbazone of the [101778-04-5] C4H, N304 mol. wt. 279.34
dimethyl ether
colourless short thick prisms [1364]; m.p. 183.4-185.7° [1364].

1-(3,5-Dihydroxyphenyl)-3-methyl-1-butanone
[104216-80-0] C11H 1403 mol. wt. 194.23
OH Synthesis
-Obtained by treatment of its diacetate with 5 %
sodium hydroxide at reflux for 4-5 h
HO COCH,CH(CH3), (45 %) [1406].
m.p. 102° [1406].
Monohydrate C,1H403, H,O mol. wt. 212.24
m.p. 44° [1406].

2,4-Dinitrophenylhydrazone [101593-65-1] C;7HgN4Og¢ mol. wt. 374.35
m.p. 204° (d) [1406].

Diacetate [108715-26-0] Cy5H,50s mol. wt. 278.30

-Preparation by reaction of diisobutylcadmium with 3,5-diacetoxybenzoyl chloride
in refluxing benzene for 1 h (62 %) [1406].

b.p.os 178-182° [1406].
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2,4-Dinitrophenylhydrazone of the diacetate
[102661-34-7] C,1H2oN,Og mol. wt. 458.43
m.p. 160° [1406].

Dimethyl ether C3H; 303 mol. wt. 222.28

-Obtained by reaction of isobutylmagnesium bromide with
3,5-dimethoxybenzonitrile (17 %) [1212].

m.p. 143-145° [1212].

Semicarbazone of the dimethyl ether C4H,N505 mol. wt. 279.34
m.p. 195-196° [1212].

3-Methyl-1-[2,3,4-trihydroxyphenyl]-1-butanone
[757408-19-8] C11H 404 mol. wt. 210.23

OH Syntheses
HO COCH,CH(CHj3), -Obtained by reaction of isovaleric acid with pyro-
gallol in the presence,
*of boron trifluoride in ethyl ether at 0° for 1 h
(72 %) [538, 540];
*of zinc chloride (Nencki reaction) (64 %) [811].

-Also refer to: [1054, 1260, 3349].

b.p.().()l 138-140° [811],
m.p. 109° [538, 540], 106-110° [811]; UV [540].

HO

3-Methyl-1-[2,4,5-trihydroxyphenyl]-1-butanone
[79744-63-1] C| ]H1404 mol. wt. 210.23

OH Synthesis
COCH,CH(CHj3), -Refer to: [1508].
'"H NMR [1508], >C NMR [1508].
HO
OH

Trimethyl ether [98230-17-2] C4H5004 mol. wt. 252.31
m.p. 76.5° [1406]; UV [1406].

2,4-Dinitrophenylhydrazone of the trimethyl ether
[102458-53-7] CyoH24N404 mol. wt. 432.43
m.p. 132° [1406].
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3-Methyl-1-(2,4,6-trihydroxyphenyl)-1-butanone
[26103-97-9] C1H1404 mol. wt. 210.23

OH Syntheses
COCH,CH(CH3), -Preparation by reaction of isovaleryl chloride with
phloroglucinol in the presence of aluminium chlo-
HO OH ride [(88.5 %) 491, (60 %) 621, 2534, 3415],

*in nitrobenzene [334, (60-70 %) 421, (45 %) 898, (30-38 %) 1665, (25 %) 2615,
(47 %) 2618, 2646];

*in a methylene chloride/nitromethane mixture [2580];

*in a carbon disulfide/nitrobenzene mixture [(35-38 %) 1066, (46 %) 2113, (47 %)
2620];

*without solvent at 50° (70 %) [335].

-Also obtained by reaction of isovaleronitrile with phloroglucinol (Hoesch reaction)
[1608, 1665, (23 %) 2926].

-Also obtained by reaction of isovaleric acid with phloroglucinol in the presence of
boron trifluoride etherate [3019, 3020] at 100° for 2 h (27 %) [338].

-Also obtained by acid hydrolysis of its 2-B-D-glucopyranoside in methanol in the
presence of 1 N HCI at reflux for 4 h [209].

-Also obtained by acid hydrolysis of its 2,4-di-B-D-glucopyranoside [1089].

-Also obtained by adding phloroglucinol to a solution of phosphorous oxychloride
plus aluminium chloride and stirred under nitrogen. 3-Methylbutanoic acid
was added and the reaction stirred under nitrogen at 0° for 8 h, then at 6° for
40 h (40-54 %) [3201].

-Also obtained from valerophenone synthase (VPS) which uses isovaleryl-CoA to
synthetize phloroisovalerophenone [3482].

-Also refer to: [5, 337, 542, 763, 1254, 1292, 1374, 1983, 2405, 2610, 2614, 2616,
2685, 2686, 2771, 3033, 3120, 3202, 3310, 3481].

Isolation from natural sources

-From hop plant, Humulos lupulus (Cannabinaceae) [1066, 2389].
-From hop bittering [2846].

yellow crystals [1066]; b.p.go; 180-190° [2926];

m.p. 176-178° [1608], 146° [2113],

145° [421, 1374, 1665, 2615, 2618, 2620, 2646, 2771],
144-145° [1066, 2534, 2926],

143-145° [209], 142° [898], 141-143° [541];

"H NMR [209, 421, 541, 898, 1066, 2534, 3019],

13C NMR [3019], IR [421, 898, 3019], UV [898, 1066, 3019],

MS [421, 1066, 2531, 2534, 2846];

GLC [2531]; TLC [1066]; HPLC [1066, 3481].
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USE: As bone metabolism improving agent [1042]; Antagonist both thromboxane
A, and Leukotriene D, [3019]; Effects on transpiration and stomatal closure
[3408]; In lupulone preparation [3120].

BIOLOGICAL ACTIVITY: Antimicrobial activity against Bacillus subtilis [3020];
Antimicrobial activity of, for Staphylococcus aureus [3372]; Germination inhibi-
tion [421]; Inhibitory effects of treatment with this acylphenol on TPA Induced
EBV-EA Activation [3033]; Antifungal [2113]; As bone resorption inhibitor for
treatment of bone diseases [2686]; For the prevention and treatment of bone and
cartilage diseases [2685].

Monohydrate C,H4,04, H,O mol. wt. 228.25

m.p. 95° [1608].

Trimethyl ether [101032-04-6] C14H200, mol. wt. 252.31

-Obtained by reaction of isovaleryl chloride with phloroglucinol trimethyl ether in
the presence of aluminium chloride [1818] (88 %), in methylene chloride,

*at 0° for 3.5 h (81 %) [3071, 3072];

*at —10 to —5° over 2 h, then at 0° for 30 min (88 %) [1819].

0il [1819]; 'H NMR [1819].

2,4-Dinitrophenylhydrazone C7HgN,O4 mol. wt. 390.35
m.p. 196° [1665].

3-Methyl-1-(3,4,5-trihydroxyphenyl)-1-butanone

[216300-88-8] C,1H404 mol. wt. 210.23
OH Synthesis
HO OH -Refer to: [2684].

BIOLOGICAL ACTIVITY: For the prevention and

COCH,CH(CHj), treatment of bone and cartilage diseases [2684].

Trimethyl ether C14H5004 mol. wt. 252.31

-Obtained by reaction of 3.4,5-trimethoxybenzonitrile with isobutylmagnesium
bromide in toluene at 40° for 5 h (42 %) [1407] or at reflux for 3 h (26 %) [1212].

b.p.; 147-150° [1212], b.p.¢ 164-166° [1407];
m.p. 37-39° [1212, 1407].

Semicarbazone of the trimethyl ether C,5sH,3N50,4 mol. wt. 309.37
m.p. 205° [1212].
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1-(3,4-Dihydroxyphenyl)-3-hydroxy-3-methyl-1-butanone

C11H1404 mol. wt. 210.23
OH Synthesis
OH -Obtained by thermal Fries rearrangement of pyrocatechol

di-3-methyl-2-butenoate (13 %) [1505].
pale yellow needles [1505];
COCHZ—Q—(CH3)2 m.p. 132-133° [1505];
OH 'H NMR [1505], IR [1505], UV [1505].

1-(2,3,4,6-Tetrahydroxyphenyl)-3-methyl-1-butanone
[100059-66-3] Cy1H,405 mol. wt. 226.23

OH Syntheses
COCH,CH(CH3), -Preparation by total demethylation
of 2,4-dihydroxy-3,6-dimethoxyisovalerophenone
HO OH with aluminium bromide in chlorobenzene at
OH 80-85° for 5 h (83 %) [2610].

-Also obtained by reaction of isovaleryl chloride with 1,2,3,5-tetrahydroxybenzene
in the presence of aluminium chloride in nitrobenzene first at 0°, then at r.t. for
3 days (38 %) [2307].

m.p. 178-179° [2610], 167-168° [2307];
sublimation o, 130-140° [2610];
"H NMR [2307], UV [2307], MS [2307, 2683].

N.B.: Stability [2610, 2616].

1-(3,4-Dihydroxyphenyl)-2-ethyl-3-methyl-1-butanone
[67114-29-8] C3H; 503 mol. wt. 222.28

OH Synthesis
OH -Obtained by treatment of its dimethyl ether with
pyridinium chloride under nitrogen at 200-220° for 1 h
(30 %) [2127].
CO—ICH—CH(CHg)z white crystals [2127];  b.p.g.g2s 135° [2127];
C,H; m.p. 100-101.5° [2127].

BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].
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Dimethyl ether [92730-14-8] C,sHx0; mol. wt. 250.34

-Obtained by reaction of 2-ethyl-3-methylbutyryl chloride with veratrole in the
presence of aluminium chloride in refluxing benzene for 30 min (39 %) [2127].

colourless liquid [2127]; b.p.g.o2s 117° [2127]; nzD5 =1.5329 [2127].
BIOLOGICAL ACTIVITY: Central nervous system depressant [2127].

2.3.2 Substituted Hydroxyketones

1-(2,3-Dichloro-4-hydroxyphenyl)-3-methyl-1-butanone

[1506-72-5] C| ]H12C1202 mol. wt. 247.12
OH Syntheses
Cl -Obtained by reaction of isovaleryl chloride with
2,3-dichloroanisole in the presence of aluminium chloride
Cl in carbon disulfide (77 %) [2057, 2767].

COCH,CH(CHj), -Also refer to: [2047, 2048, 2056, 2766].
m.p. 112-114° [2048, 2766], 110-112° [2047, 2056, 2057, 2767].

Methyl ether [53107-50-9] C1,H14C1L0, mol. wt. 261.15

-Preparation by reaction of isovaleryl chloride with 2,3-dichloroanisole in the
presence of aluminium chloride (72 %) [3333].
-Also refer to: [732, 734, 736, 737, 2052].

m.p. 54-55° [3333], 49-54° [732, 734, 736, 737, 2052].

1-(3,5-Dichloro-2,4-dihydroxyphenyl)-3-methyl-1-butanone
C11H12ClLOs mol. wt. 263.21

OH Synthesis

Cl COCH,CH(CH3), -Refer to: [1052].

HO BIOLOGICAL ACTIVITY: Bactericide [1052].
Cl

1-(4-Fluoro-2-hydroxy-5-nitrophenyl)-3-methyl-1-butanone
[120292-07-1] C1H,FNO, mol. wt. 241.22

OH Synthesis
COCH,CH(CH3), -Refer to: [958].

NO,
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1-(3-Bromo-2,4-dihydroxyphenyl)-3-methyl-1-butanone
[664376-91-4] C;1H5BrO; mol. wt. 273.13
Syntheses

OH
Brj© COCH,CH(CH3), -Refer to: [2485, 2486].
HO

1-(5-Chloro-2-hydroxyphenyl)-3-methyl-1-butanone
C11H13C102 mol. wt. 212.68

Synthesis

OH
COCH,CH(CHj3), -Obtained by Fries rearrangement of 4-chlorophenyl
isovalerate with aluminium chloride in
Cl

tetrachloroethane at 150-160° for 2 h [3170].
b.p.0.20_0'25 98-98.5° [3170], uv [3170]
1-(5-Chloro-2,4-dihydroxyphenyl)-3-methyl-1-butanone
[216300-97-9] C,1H;3ClO; mol. wt. 228.68

Synthesis

OH
COCH,CH(CH3), -Refer to: [2684].
HO BIOLOGICAL ACTIVITY: For the prevention
Cl

and treatment of bone and cartilage
diseases [2684].

1-(3-Fluoro-4-hydroxyphenyl)-3-methyl-1-butanone
C1H;3FO, mol. wt. 196.22

F COCH,CH(CHj3), Synthesis
K)/ -Obtained by Fries rearrangement with aluminium

HO chloride in carbone disulfide [922].
m.p. 100-101° [922].
Methyl ether [4374-24-7] C,H,sFO, mol. wt. 210.25

b.p.o'og 90° [671]

1-(2,4-Dihydroxy-3-iodophenyl)-3-methyl-1-butanone
[1204737-61-0] C1H;5103 mol. wt. 320.13

OH Synthesis
I COCH,CH(CH3), -Obtained by action of iodine/iodine carbonate in
ethanol at 20° (93 %) [1672].

HO MS [1672].
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3-Methyl-1-(2,4,6-trihydroxy-3-nitrophenyl)-1-butanone

[119691-94-0] C11Hi13NOg mol. wt. 255.23
OH Synthesis

NO, COCH,CH(CHj3), -Obtained by adding hexane, then a mixture

of concentrated sulfuric acid and fuming

HO OH nitric acid at 0° to a solution of

2,4,6-trihydroxyisovalerophenone in concen-
trated sulfuric acid below 0° (70-80 %) [3414].

bright yellow needles [3414]; m.p. 94-96° [3414];
"H NMR [3414], IR [3414], MS [3414].

BIOLOGICAL ACTIVITY: Germination inhibition [3414];

1-(3-Amino-5-bromo-2,4-dihydroxyphenyl)-3-methyl-1-butanone

[909255-16-9] C1H4BrNO; mol. wt. 288.14
OH Synthesis
NH, COCH,CH(CH3), -Obtained by reduction of the nitro group of the
3-nitro derivative by zinc and acetic acid in
HO methanol at 20° (73 %) [3350].
Br m.p. 119-121° [3350]; 'H NMR [3350],

13C NMR [3350].

1-(2-Amino-5-hydroxyphenyl)-3-methyl-1-butanone
[404918-99-6] C] 1H]5N02 mol. wt. 193.25

NH, Synthesis
COCH,CH(CH3), -Refer to: [3331].

USE: Preparation of indazoles having an action similar
OH to that of a thyroid hormone and method for the pro-
duction thereof, and their use in medicaments [3331].

1-(3-Amino-2,4-dihydroxyphenyl)-3-methyl-1-butanone
[909255-15-8] C;1HsNO3 mol. wt. 209.25

OH Synthesis
NH, CO-CH,~CH(CH;), -Obtained by reduction of the nitro group of
the 3-nitro derivative by zinc and acetic acid
in methanol at 20° (75 %) [3350].
m.p. 117-119° [3350]; '"H NMR [3350],
"*C NMR [3350].

HO
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1-(2,3-Dichloro-4-hydroxyphenyl)-3-methyl-2-methylene-1-butanone

C12H2ClL0, mol. wt. 259.13
OH Synthesis
Cl -Refer to: [3333].
Methyl ether [53107-51-0]
Cl C13H14CLL0, mol. wt. 273.16
CO—ﬁ—CH(CH3)2 -Refer to: [732, 734, 736, 737, 2052, 3333 (63 %)].

CH,
m.p. 56-58° [3333], 46-51° [732, 734, 736, 737, 2052].

2-Hydroxy-5-(3-methylbutyryl)benzoic acid

C12H1404 mol. wt. 222.24
OH Synthesis
CO,H -Obtained by alkaline hydrolysis of

5-isovalerylsalicylamide [1158].
m.p. 178° [1158].
COCH,CH(CH3),

1-(2-Chloro-6-hydroxy-4-methoxyphenyl)-3-methyl-1-butanone

[112954-17-3] C1,H;5ClO; mol. wt. 242.70
OH Syntheses

COCH,CH(CH3), -Obtained by Friedel-Crafts reaction of

isovaleryl chloride with 3-chloro-

CH;0 Cl 5-methoxyphenol in the presence of aluminium

chloride [1695, 1696].

1-(5-Chloro-2-hydroxy-4-methoxyphenyl)-3-methyl-1-butanone

OH Synthesis
COCH,CH(CH3), -Preparation by reaction of isovaleryl chloride
with 4-chlororesorcinol dimethyl ether in the
CH;0 presence  of aluminium  chloride in
Cl 1,2-dichloroethane (92 %) [2718].
m.p. 81-82° [2718].
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2-Hydroxy-5-(3-methylbutyryl)benzamide

C2H5NO; mol. wt. 221.26
OH Synthesis
CONH, -Obtained by Fries rearrangement of salicylamide isovalerate

in the presence of aluminium chloride in nitrobenzene for
3 hat 20° [1158].
COCH,CH(CH3), m.p. 182° [1158].

1-(2-Hydroxy-3-methylphenyl)-3-methyl-1-butanone
[105337-84-6] C12H60, mol. wt. 192.26

OH Syntheses

CH; COCH,CH(CHj3), -Obtained by Fries rearrangement of o-cresyl
isovalerate with aluminium chloride for 30 min

at 160-180° (20 %) [1644].
-Also refer to: [2390].

bp.s 127° [2390], b.p.s 137° [2390], b.p.,s 140-146° [1644], b.p.i;
143° [2390].

Phenylhydrazone C,3H»,N>0 mol. wt. 282.39
m.p. 114-115° [2390].

2,4-Dinitrophenylhydrazone [109252-17-7] C;gH,oN4Os mol. wt. 372.38
m.p. 191-192° [2390].

1-(2-Hydroxy-4-methylphenyl)-3-methyl-1-butanone
[105337-38-0] C12H 602 mol. wt. 192.26

OH Syntheses
COCH,CH(CHj3), -Obtained by reaction of isovaleric acid with
m-cresol in the presence of boron trifluoride for
CH; 2 hat 70° (78 %) [1685].

-Also obtained by Fries rearrangement of m-cresyl isovalerate in the presence of
aluminium chloride,

*without solvent for 30 min at 120-148° (73 %) [1644] or at 140-150° [906];

*first in refluxing carbon disulfide for 2 h, then at 145-150° for 4 h after solvent
elimination, (95 %) [3063].

-Also obtained from 2,2,7-trimethyl-4-chromanone, also named 2,2,7-trimethyl-
4-ox0-4H-1-benzopyran (4 %) [118, 3063].

b.p.1.5 95-97° [906], b.p.;1.5 137-142° [1644], b.p.; 151-152° [3063],
b.p.1g 152-156° [1685];
'"H NMR [118, 3063], IR [118, 3063]; nZ =1.5295 [118].
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Phenylhydrazone [101784-96-7] Ci3HN,0 mol. wt. 282.39
m.p. 107-110° [1644].

Methyl ether [71898-88-9] C3H30, mol. wt. 206.28

-Obtained by treatment of 2-hydroxy-4-methylisovalerophenone with dimethyl
sulfate in the presence of potassium carbonate in refluxing acetone for 10 h
(96 %) [3063].

b.p.10 146° [3063]; 'H NMR [3063], IR [3063].

1-(2-Hydroxy-5-methylphenyl)-3-methyl-1-butanone
[55813-81-5] C|2H1602 mol. wt. 192.26

OH Syntheses
COCH,CH(CHj3), -Obtained by Fries rearrangement of p-cresyl
isovalerate in the presence of aluminium chloride for
45 min at 130-160° (67 %) [1644].
CH; -Also obtained by treatment of its methyl ether with
boiling pyridinium chloride [515, 2089].

-Also obtained by reaction of aluminium chloride with its methyl ether in boiling
carbon disulfide [185].

b.p.o1 85° [640], b.p.1» 138-140° [1644], b.p.o; 151° [185];
"H NMR [640], IR [640], UV [640]; nl$*=1.5685 [185].

2,4-Dinitrophenylhydrazone C,sH,0N4O5 mol. wt. 372.38
m.p. 174-175.5° [1644].

4-Nitrophenylhydrazone CisH>1N305 mol. wt. 327.38
m.p. 136-137° [185].

Methyl ether C13H1302 mol. wt. 206.28

-Preparation by reaction of isovaleryl chloride with 4-methylanisole in the presence
of aluminium chloride in carbon disulfide for 24 h at r.t. [515, (50 %) 2089].

pale yellow oil; b.p.;; 157-158° [515, 2089]; nZ =1.5200 [515, 2089].
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1-(4-Hydroxy-2-methylphenyl)-3-methyl-1-butanone
C12H1602 mol. wt. 192.26

OH Synthesis
-Obtained by reaction of aluminium chloride with
4-hydroxy-2-methyl-5-isopropylisovalerophenone in chlo-
CH; robenzene, first 20 h at r.t., then for 4 h at 50° (53 %) [1523].
COCH,CH(CH3);  b.p.g.o00g 115-120° [1523]; m.p. 51° [1523].

1-(4-Hydroxy-3-methylphenyl)-3-methyl-1-butanone

[105337-39-1] C12H160, mol. wt. 192.26

OH Syntheses
CH; -Obtained by treatment of p-isovalerocarvacrol with alumin-
ium chloride in chlorobenzene, first at r.t. for 20 h, then at
50° for 4 h (71 %) [1522, 1523].
COCH,CH(CHj3), -Also obtained by Fries rearrangement of o-cresyl isovalerate
in the presence of aluminium chloride at 160-180° for
30 min (18 %) [1644].

b.p.1o.s 184-188° [1644], b.p., 188-190° [2390], b.p. ;5 219-220° [2390];
m.p. 83° [1522, 15231, 76-77° [2390]; IR [2777].

Methyl ether [1096879-14-9] Cy3H,50, mol. wt. 206.29
'"H NMR [1231], '*C NMR [1231], IR [1231], MS [1231].

2,4-Dinitrophenylhydrazone [109248-77-3] C;gH;oN4Os mol. wt. 372.38
m.p. 200-201° [2390].

1-(2,4-Dihydroxy-3-methylphenyl)-3-methyl-1-butanone

[664376-65-2] CoH 1603 mol. wt. 208.26
OH Syntheses

CH; COCH,CH(CHj3), -Obtained (by-product) from methyl

3-(bromomethyl)-benzoate, first with

HO 4-mercaptopyridine in the presence of potassium

carbonate in acetone at 45°, then the product
obtained by LiAlH; in tetrahydrofuran at
0° [2485].

-Also obtained by reaction of isovaleroyl chloride with 2-methylresorcinol in the
presence of aluminium chloride in methylene chloride first at 0°, then at r.t. for
16 h (57 %) [2486].

-Also refer to: [773].

white solid [2486].
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1-(2,4-Dihydroxy-6-methylphenyl)-3-methyl-1-butanone
[198879-07-1] C12H603 mol. wt. 208.26

OH Syntheses
COCH,CH(CHj3), -Refer to: [2684, 2685].

BIOLOGICAL ACTIVITY: For the prevention
and treatment of bone and cartilage diseases
[2684, 2685].

HO CH,

1-(2,6-Dihydroxy-4-methylphenyl)-3-methyl-1-butanone
[216300-92-4] C12H603 mol. wt. 208.26
OH Synthesis

/@ECOCH2CH(CH3)2 Refer to: [2684].
CH; OH BIOLOGICAL ACTIVITY: For the prevention

and treatment of bone and cartilage
diseases [2684].

1-(2-Hydroxy-3-methoxyphenyl)-3-methyl-1-butanone
[15116-06-0] C2H;605 mol. wt. 208.26

OH Syntheses

CH;0 COCH,CH(CH3), -Obtained by partial demethylation of its methyl
ether with aluminium chloride in toluene

(50-60 %) [2747].
-Also refer to: [1681].

0il [2747];  b.p.g, 97-101° [2747].

1-(2-Hydroxy-4-methoxyphenyl)-3-methyl-1-butanone
[193687-88-6] C12Hi603 mol. wt. 208.26

OH Syntheses
COCH,CH(CHj3), -Obtained by reaction of isovaleryl chloride
with resorcinol dimethyl ether in the presence
CH;0 of aluminium chloride in refluxing carbon
disulfide (60 %) [1788].

-Preparation by partial methylation of 2,4-dihydroxyisovalerophenone with
dimethyl sulfate in the presence of potassium carbonate in refluxing acetone for
4-6 h (85-90 %) [2501].

-Also obtained from 2,2-dimethyl-7-methoxy-4-chromanone, also named
2,2-dimethyl-7-methoxy-4-oxo-4H-1-benzopyran (31 %) [118].
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-Also obtained by treatment of 2-(¢-butyldimethylsilyloxy)-2'-isopropyl-
4-methoxyacetophenone (m.p. 110-112°) with (n-Bu),NF in THF at 0° for
45 min (82 %) [1467].

oil [118]; b.p.s 165° [1788];
m.p. 125-127° [1467];
'"H NMR [118, 1467], '>*C NMR [1467], IR [118, 1467],
MS [1467]; n2) = 1.5475 [118].
Phenylhydrazone C,3H,,N,0, mol. wt. 298.38

m.p. 85° [1788].

1-(2-Hydroxy-5-methoxyphenyl)-3-methyl-1-butanone
[876511-19-2] C12H603 mol. wt. 208.26

OH Syntheses
COCH,CH(CHj3), -Obtained by reaction of isovaleryl chloride with quinol
dimethyl ether in the presence of aluminium chloride
[770] in carbon disulfide [161].
OCH3 -Also obtained by hydrogenation of 1-(2-hydroxy-
5-methoxyphenyl)-3-methyl-2-buten-1-one  in the
presence of 10 % Pd/C in ethanol at r.t. [2540].

-Also refer to: [458]
oil [2540]; b.p.;5 155-163° [161], b.p.1g 177-178° [458].

Na salt C2H;503Na mol. wt. 230.24
-Refer to: [770].
yellow needles [770].

Semicarbazone C3H9N505 mol. wt. 265.31
m.p. 171° [770, 2540].

1-(3-Hydroxy-4-methoxyphenyl)-3-methyl-1-butanone
[99783-85-4] C12H1603 mol. wt. 208.26
OH Syntheses

CH;0 -Obtained from its 3-methylbutanoate by

refluxing with 30 % sodium hydroxide for 2 h
COCH,CH(CH3), (92 %) [144].
-Also refer to: [2779].
m.p. 51-53° [2779], 45-48° [144]; 'H NMR [144].
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1-(2,4-Dihydroxy-6-methoxyphenyl)-3-methyl-1-butanone
C12H1604 mol. wt. 224.26

OH Synthesis
COCH,CH(CH3), -Refer to: [2356].
m.p. 132° [2356]; UV [2356].
HO OCH;

1-(2,6-Dihydroxy-3-methoxyphenyl)-3-methyl-1-butanone
C12H1604 mol. wt. 224.26

OH Synthesis
CH;0 COCH,CH(CH3), -Refer to: [829].
'H NMR [829].
OH

1-(2,6-Dihydroxy-4-methoxyphenyl)-3-methyl-1-butanone
[91555-33-8] C2H 604 mol. wt. 224.26

OH Syntheses
COCH,CH(CH3), -Refer to: [829, 2356].
Isolation from natural sources
CH;0 OH -Refer to: [2707].

-Gradient-enhanced nuclear Overhauser effect spectroscopy (GOESY) in structure
elucidation of plant secondary metabolites [2707].

m.p. 96-97° [2356]; '"H NMR [829], UV [2356].

3-Methyl-1-(2,4,6-trihydroxyphenyl)-1-butanone
[49583-27-9] CoH604 mol. wt. 224.26

OH Syntheses
CH; COCH,CH(CHj3), -Obtained by reaction of isovaleryl chloride with
2,4,6-trihydroxytoluene [3176] according to [641].
OH -Also obtained by treatment of 1-[2-hydroxy-
3-methyl-4,6-bis(1-methylethoxy)phenyl]-3-methyl-
1-butanone with titanium tetrachloride in methy-
lene chloride at r.t. for 48 h (83.4 %) [642].

-Also refer to: [361, 769, 1917, 2435, 3405, 3437 (23 %)].

red crystals [642];

m.p. 160-161° [1917], 154—155° [642], 148° [3437];

"H NMR [642, 3437], '>C NMR [642], IR [642, 3437], UV [642],
MS [642, 1917, 3437]; GLC [2531].

BIOLOGICAL ACTIVITY: As photosynthetic electron transport (PET) [3405].

HO
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Trimethyl ether [149053-77-0] CsH»,0,4 mol. wt. 266.34
-Refer to: [2435].

Isolation from natural sources

-From volatile leaf oils of some south-western and southern Australian species of
the genus Eucalyptus: Subgenus Symphyomyrtus, section Bisectaria, series
Macrocarpae [361].

'H NMR [2435]; GC/MS [361].

1-[2-(Acetyloxy)-4-hydroxyphenyl]-3-methyl-1-butanone
[251463-59-9] C13H1604 mol. wt. 236.27

OH Synthesis
-Obtained by selective deacetylation of 2,4-diacetoxyphenyl
isobutyl ketone mediated by porcine pancreatic lipase (PPL)

OCOCHj; in THF at 42-45° for 48 h in the presence of n-butanol
COCH,CH(CHj), (45 %) [2517].
oil [2517];

"H NMR [2517], '*C NMR [2517], IR [2517], UV [2517], MS [2517].

5-Hydroxy-6-(2-methyl-1-oxobutyl)-1,4-benzodioxane

C13H1604 mol. wt. 236.27
O Synthesis
-Obtained by  Fries  rearrangement  of
(CH3),CHCH,CO 0] 5-isovaleryloxy-1,4-benzodioxane in the presence
OH of aluminium chloride in nitrobenzene at 20°

(62 %) [801].
b.p.o1 162-164° [801]; m.p. 59-60° [801]; UV [801].

1-[2-(Acetyloxy)-4,6-dihydroxyphenyl]-3-methyl-1-butanone
[62545-33-9] Cy3H1605 mol. wt. 252.27
OH Synthesis
COCH,CH(CH3), -Obtained by partial acetylation of
phloroisobutyrophenone [2580].
HO

OCOCH;,
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1-[4-(Acetyloxy)-2,6-dihydroxyphenyl]-3-methyl-1-butanone
[62545-32-8] C13H;605 mol. wt. 252.27

OH Synthesis
COCH,CH(CH3), -Obtained by partial acetylation of
phloroisobutyrophenone [2580].
CH;COO OH m.p. 120° [2580].

2,6-Dihydroxy-3-isovaleryl-4-methoxybenzoic acid

C13H1606 mol. wt. 268.27
OH Synthesis
(CH3),CHCH,CO CO,H -Refer to: [493].
Methyl ester [162071-05-8]
CH3O OH C14H1306 mol. wt. 282.29

-Obtained by reaction of isovaleryl chloride with methyl 2,6-dihydroxy-
4-methoxybenzoate in the presence of aluminium chloride in nitrobenzene at 0°,
then 3 days at r.t. (80 %) [493].

m.p. 102-104° [493]; 1R [493].

1-(2-Chloro-4-hydroxyphenyl)-2-ethyl-3-methyl-1-butanone
[5590-61-4] C3H7ClO, mol. wt. 240.73

Cl C,H; Synthesis
CO—CH-CH(CH,;), -Obtained by condensation of 2-ethyl-
3-methylbutyryl chloride on chloro-3-anisole
HO [2767].
m.p. 75-77° [2047, 2057, 2767].

1-(3-Chloro-4-hydroxyphenyl)-2-ethyl-3-methyl-1-butanone
C3H;ClO, mol. wt. 240.73

C,Hj5 Synthesis
Cl CO—CH-CH(CH3), -To 2-isopropylbutyryl chloride,
Kj'/ 2-chloroanisole and carbon disulfide was
HO added in small portions at 25°, aluminium chlo-
ride; the mixture stirred 1 h at r.t. and 45 min at
55°; pentane and aluminium chloride added,
heated 3 h at 80° [2056].

m.p. 75-76° [2056].
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1-(5-Ethyl-2-hydroxyphenyl)-3-methyl-1-butanone
[77346-69-1] C3H 50, mol. wt. 206.28

OH Syntheses
COCH,CH(CH3), -Preparation by Fries rearrangement of 4-ethylphenyl
3-methylbutanoate in the presence of aluminium chlo-
ride for 2 h at 140° (94 %) [403].
C,Hs -Also refer to: [2220].

b.p.os 96-98° [403]; '"H NMR [403], IR [403].

Isovalerate [77346-70-4] C,3H56053 mol. wt. 290.40

-Obtained by reaction of isovaleryl chloride with 5-ethyl-2-hydroxyisovalero-
phenone in the presence of pyridine in chloroform at r.t. (96 %) [403].

b.p.; 180-185° [403]; '"H NMR [403], IR [403].

Methyl ether [72247-02-0] C14H200, mol. wt. 220.31

-Obtained by reaction of isovaleric acid with p-ethylanisole in the presence of PPA
at 80° for 2 h (87 %) [2220, 2701].

b.p.4 126-127° [2220]; '"H NMR [2220], IR [2220], UV [2220].

1-(2,4-Dihydroxy-3,5-dimethylphenyl)-3-methyl-1-butanone
C13H|803 mol. wt. 222.28

OH Synthesis
CH; COCH,CH(CH3), -Refer to: [829].
"H NMR [829].
HO
CH;

1-(2,5-Dihydroxy-3,4-dimethylphenyl)-3-methyl-1-butanone
C3H,305 mol. wt. 222.28

OH Synthesis
CH; COCH,CH(CH3), -Refer to: [2538].
m.p. 138° [2538]; UV [2538].
CHj;
OH
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1-(3-Ethyl-2,4-dihydroxyphenyl)-3-methyl-1-butanone

[664376-82-8] Cy3H 505 mol. wt. 222.28
OH Synthesis
CH;CH, COCH,CH(CH3), -Refer to: [773].
HO

1-[5-(1-Hydroxyethyl)-2-hydroxyphenyl]-3-methyl-1-butanone
Ci3H;503 mol. wt. 222.28

OH Synthesis
COCH,CH(CH3), -Refer to: [399].
Isolation from natural sources
-From Brachyclados megalanthus
QH—OH (Compositae) [3444].

colourless crystals [3444]; m.p. 150° [3444];

(oc)zD4 = —4° (chloroform) [3444];

"H NMR [3444], IR [3444], MS [3444].
2-Methyl ether [51995-88-1] C14H2003 mol. wt. 236.31
-Obtained by heating its isovalerianate with methanolic 2 N potassium hydroxide

for 1 h at 65° (90 %) [399].

Isolation from natural sources

-From Verbesina luetzelburgii (Compositae) [407].
colourless oil [399]; '"H NMR [399], IR [399].

Isovalerianate of the 2-methyl ether Ci14H,003 mol. wt. 236.31
-Refer to: [399].

1-(2,6-Dihydroxy-4-methoxy-3-methylphenyl)-3-methyl-1-butanone

(Aspidinol C)
[1257216-80-0] C13H15304 mol. wt. 238.28
OH Synthesis
CH; COCH,CH(CHj3), -Refer to: [3268].

m.p. 155-158° [3268]; 'H NMR [3268], '*C
CH;0 OH NMR [3268], IR [3268], UV [3268], MS [3268].
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1-(4,6-Dihydroxy-2-methoxy-3-methylphenyl)-3-methyl-1-butanone
[55382-31-5] C3H 504 mol. wt. 238.28

OH Syntheses
COCH,CH(CH3), -Obtained by reductive alkaline cleavage,
*of kosotoxin (II) and protokosin (III) from
HO OCH3; female flowers of Hagenia abyssinica (Bruce)
CH3 Gmelin [1916] (IVb);
*of “kosin” (IV), from Flos koso “Siegfried” by
treatment with 15 % potassium hydroxide in the
presence of zinc powder on a water bath for 24 h
[1915] (VIIIDb).

m.p. 59-61° [1915].

N.B.: “Kosin” (IV), others names: Methylene-bis-pseudo-aspidinol; pseudo-
aspidin. [1911].

m.p. 148-150° [1915];
'H NMR [1915], IR [1915], UV [1915], MS [1915].

1-(2-Hydroxy-4,6-dimethoxyphenyl)-3-methyl-1-butanone

[68754-16-5] C13H;504 mol. wt. 238.28
OH Syntheses

COCH,CH(CH3), -Preparation by reaction of 3-isovaleric acid

with 3,5-dimethoxyphenol in the presence of

CH;0 OCHj; boron trifluoride etherate at 80° for 2 h

(98 %) [643].
-Also refer to: [176, 177, 3085, 3086].

m.p. 50-50.5° [1005], 48° [2356], 32° [643];
'"H NMR [643], 'C NMR [643], IR [643, 1005], UV [643, 1005, 2356],
MS [643].

1-(4-Hydroxy-3,5-dimethoxyphenyl)-3-methyl-1-butanone

[873380-96-2] Cy3H 504 mol. wt. 238.28
OH Syntheses
CH;0 OCHj3 -Obtained by reaction of 3,4,5-trimethoxy-

benzonitrile with isobutylmagnesium bromide in
refluxing toluene for 3 h (25 %) [1212] or for 5 h
COCH,CH(CH3); (40 %) [1407].

-Also obtained by treatment of its methyl ether with concentrated sulfuric acid at
35-40° for 20 h (85 %) [1407].

m.p. 94° [1212], 93-93.5° [1407].
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Oxime C 1 3H]9NO4 mol. wt. 253.30
m.p. 110° [1212].

Semicarbazone C14Hy1 N304 mol. wt. 295.34
m.p. 162.5° [1212].

Benzoate C20H2205 mol. wt. 342.39

-Obtained by reaction of benzoyl chloride with the title ketone in the presence of
pyridine in boiling benzene for 1 h (70 %) [1212].

m.p. 111° [1212].

3-Methyl-1-(2,4,6-trihydroxy-3,5-dimethylphenyl)-1-butanone
(Kunzeaphlogin D aglycone)

C13H1804 mol. wt. 238.28

OH Syntheses
CH; COCH,CH(CHj3), -Obtained by reductive alkaline cleavage of
kosotoxin (II) and protokosin (III) from female
HO OH flowers of Hagenia abyssinica (Bruce) Gmelin
CH; [1916] (XIXb).

-Also obtained by reaction of isovaleric acid with 2,4-dimethylphloroglucinol in the
presence of boron trifluoride in carbon tetrachloride during 3 h on the steam bath
(51 %) [440].

-Also obtained from Kunzeaphlogin D, isolated from the leaves of Kunzea ambigua
(SM) Bruce (Myrtaceae) [1612].

-Also refer to: [1838].

brown oil [1612]; 'H NMR [1612, 1838].
BIOLOGICAL ACTIVITY: Refer to: [1838].

Trimethyl ether [3567-96-2] C16H2404 mol. wt. 280.36
(Torquatone)

Synthesis
-Obtained by treatment of triphenol above with excess dimethyl sulfate in the
presence of potassium carbonate in acetone solution [440].

Isolation from natural sources

-From volatile leaf oils of,

*FEucalyptus incrassata Labill. [367] (1.56 %), [1106];

*FEucalyptus angulosa Schau [367] (1.37 %), [1106];

*Eucalyptus ceratocorys (Blakely) L. A. S. Johnson & K. D. Hill [367, 1106];
*FEucalyptus erythrandra Blakely & Steedm. [367, 1106];
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*FEucalyptus flocktoniae Maiden [440, 1106];

*Eucalyptus tetraptera Turcz. [367, 1106];

*FEucalyptus stoatei Gardner [367, 1106];

*Eucalyptus brachycalyx Blakely [360]; Maiden [1106];

*Eucalyptus rugosa R.Br. ex Blakely [360, 1106];

*FEucalyptus griffithsii Maiden [360, 1106];

*FEucalyptus concinna Maiden & Blakely [360, 1106];

*FEucalyptus corrugata Luehm. [360, 1106];

*Eucalyptus torquata Luehm. [360 (40.91 %), 439, 1106, 2037];

*FEucalyptus pimpiniana Maiden [360, 1106];

*FEucalyptus caesia Benth. [439, 1106];

*FEucalyptus calygona Turcz. [461 (3.6 %), 1106];

*FEucalyptus celastroides Turcz. ssp. celastroides [461 (4.2 %), 1106];

*FEucalyptus clelandii (Maiden) Maiden [461 (7.2 %), 1106];

*FEucalyptus salubris var. glauca Maiden [461 (10.2 %), 1106];

*FEucalyptus stricklandii Maiden [461 (32.9 %), 1106];

*FEucalyptus woodwardii Maiden [461 (6.2 %), 1106];

*Eucalyptus macrocarpa subsp. macrocarpa Hopper [361 (6.68 %)];

*FEucalyptus carnabyi Blakely & Steedm. ex. Blakely [361 (1.96 %)];

*Eucalyptus rhodantha Blakely & Steedm. [361 (0.84 %)];

*Eucalyptus pachyphylla F. Muell. [361 (0.98 %)];

*FEucalyptus oxymitra Blakely [361 (0.75 %)];

*FEucalyptus spathulata Hook ssp. grandiflora Benth [440, 1106];

*Eucalyptus chartaboma (chemotype II) (3 %) and Eucalyptus miniata (1.6 %)
(Myrtaceae) [1453];

*Eucalyptus torquata folage [439, 1838];

*FEucalyptus leaf essential oils in relation to taxonomy [924].

-From essential oil of Eucalyptus apodophylla (Myrtaceae) [2046].

-From genus Angophora taxa (Myrtaceae) [923],

*on volatile leaf oils of 8 south-western and southern Australian species of the
genus Eucalyptus [357, 358, 365, 925].

-Also refer to: [362-364, 1107].

colourless crystalline solid [439]; cubes [1107];

m.p. 40-41° [439], 38-39° [440];

"H NMR [1107, 1453, 2046], '*C NMR [1107, 1453, 2046],

IR [439, 440, 461, 2046], UV [439], MS [361, 461, 1453, 2046];
X-ray crystal data [1107];

GC [357, 358, 361, 461, 925]; GC-MS [357, 358].

N.B.: The formula mentioned in the paper [439] (page 444), 3-methyl-
1-(2,4,6-trimethoxy-3,5-dimethylphenyl)-2-butanone was erroneous.

BIOLOGICAL ACTIVITY: Antiherbivore Chemistry of Eucalyptus-Cues and
Deterrents for Marsupial Folivores [2138]; Inhibition of drug metabolism
enzymes [1154].

-Also refer to: [1838].
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2,4-Dinitrophenylhydrazone of the trimethyl ether
[111979-31-8] CooHpN4O4 mol. wt. 460.49
m.p. 204-205° [440], 202° [439].

1-(2,4-Dihydroxy-3,6-dimethoxyphenyl)-3-methyl-1-butanone
(3,6-Dimethoxy-resisovalerophenone)

[106276-13-5] Ci3H505 mol. wt. 254.28

OCHj; Synthesis
COCH,CH(CHj3), -Obtained by reaction of isovaleryl chloride with
2,5-dimethoxyresorcinol (XI) (88 %, m.p.
HO OH 86-88°) in the presence of aluminium chloride
OCH; in a carbon disulfide/nitrobenzene mixture [2610].

m.p. 93.5° [2610]; sublimation (; 85° [2610].

7-Hydroxy-6-(2,2-dideuterio-3-methyl-1-oxobutyl)-2H-1-benzopyran-2-one
(Dideuterogeijerin)

C14H12D204 mol. wt. 248.26
HO 0.0 Synthesis
m -Refer to: [1944].
(CH3),CHCD,CO
Methyl ether [38409-24-4] CisH4D>04 mol. wt. 262.27
-Refer to: [1944].
MS [1944].

4-Hydroxy-3-(3-methyl 1-oxobutyl)-2H-1-benzopyran-2-one

[4139-75-7] Ci14H,404 mol. wt. 246.26
OO0 Syntheses

_ -Obtained by reaction of isovaleryl chloride with

COCH,CH(CH3);  4-hydroxycoumarin in pyridine containing one

OH drop of piperidine for 3 h on a water bath

(33 %) [3174].
-Also refer to: [525, 3144].
m.p. 75-76° [3174].
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7-Hydroxy-6-(3-methyl-1-oxobutyl)-2H-1-benzopyran-2-one
[109966-52-1] C14H 1404 mol. wt. 246.26

HO 0.0 Syntheses
m -Obtained by Fries rearrangement of
(CH;),CHCH,CO 7-iso-valeroxycoumarin with aluminium chlo-
ride in nitrobenzene first at 120-130° over-

night. The next day, the mixture was heated
at 160-170° for 1 h [2823].

-Also refer to: [886].
m.p. 168—170° and 146-148° (dimorphic forms) [2823].

Methyl ether [450-16-8] Cy5H,604 mol. wt. 260.29

(Geijerin)

-Obtained by dehydrogenation of 3,4-dihydro-7-methoxy-6-(3-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one in the presence of Pd/C in refluxing a
diphenyl oxide/1-dodecene (5 equiv.) mixture (66 %) [529].

-Also obtained by cyclization of methyl 3-[2-hydroxy-4-methoxy-5-(3-methyl-
1-oxobutyl)-phenyl]propanoate in the presence of Pd/C in refluxing diphenyl
oxide (66 %) [529].

-Also obtained by treatment of 6-isovaleryl-7-hydroxycoumarin with methyl iodide
in the presence of potassium carbonate in refluxing acetone for 6 h
(89.9 %) [2823].

-Also refer to: [530, 886, 1814, 1944].

Isolation from natural sources
-From the bark of Geijera salicifolia Schott (Rutaceae) [529, (0.6 %) 1814].

flat colourless prisms [1814]; colourless needles [2823];
m.p. 121-123° [2823], 121° [1814];
"H NMR [529, 530], IR [530], UV [530], MS [530, 1944].
2,4-Dinitrophenylhydrazone of the methyl ether
[16850-97-8] C,1HoN40O4 mol. wt. 440.41
m.p. 187° [2823], 181° [1814].

7-Hydroxy-8-(3-methyl-1-oxobutyl)-2H-1-benzopyran-2-one

[109966-03-2] C14H 1404 mol. wt. 246.26
COCH,CH(CH3), Synthesis
HO 0.0 -Obtained by Fries rearrangement of 7-isovaleroxy-

coumarin with aluminium chloride in nitrobenzene
for 1 h at 150° (18 %) [2823].

=

m.p. 103-105° [2823].
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Methyl ether [109068-12-4] Cy5H 1604 mol. wt. 260.29
(Isogeijerin)

-Obtained by treatment of 8-isovaleryl-7-hydroxycoumarin with methyl iodide in
the presence of potassium carbonate in refluxing acetone for 6 h [2823].

m.p. 94-96° [2823].

2,4-Dinitrophenylhydrazone C,1Hy0N,4O4 mol. wt. 440.41
of the methyl ether

m.p. 194-195° [2823].

1-(2,4-Dihydroxy-3-quinolinyl)-3-methyl-1-butanone

C14H15NO3 mol. wt. 245.28

N._ OH Synthesis
_ -Obtained by reaction of isovaleryl chloride
COCH,CH(CH3);  with 2,4-dihydroxyquinoline in the presence of
OH aluminium chloride in nitrobenzene on the steam

bath for 3 h (26 %) [3123].
m.p. 195-198° [3123]; UV [3123].
BIOLOGICAL ACTIVITY: Antibacterial properties (Staphylococcus aureus and
Escherichia coli) [3123].

3,4-Dihydro-7-hydroxy-6-(3-methyl-1-oxobutyl)-2H-1-benzopyran-2-one

C14H16O4 mol. wt. 248.28
HO 0.0 Synthesis
m -Refer to: [529].
(CH3),CHCH,CO
Methyl ether [117285-87-7] Cy5H,30,4 mol. wt. 262.31

-Obtained by cyclization of methyl 3-[2-hydroxy-4-methoxy-5-(3-methyl-
1-oxobutyl)phenyl]-propanoate in refluxing diphenyl oxide (90 %) [529].
-Also refer to: [530, 1814].

m.p. 86.5-87.5° [530], 84° [1814];
"H NMR [530], IR [530], UV [530], MS [530].
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2,4-Dihydroxy-5-isovalerylcinnamic acid
C14H1605 mol. wt. 264.28

OH Synthesis
CH=CHCO,H -Refer to: [2823].
Dimethyl ether [101430-14-2]
HO C16H2005 mol. wt. 292.33
COCH,CH(CH3), Methylgeijerinic acid

-Obtained by heating 6-isovaleryl-7-methoxycoumarin with dimethyl sulfate in
aqueous alkali (20 per cent) on a steam bath for 4 h [2823].
-Also refer to: [1814].

colourless needles [2823]; m.p. 158° [1814], 157-158° [2823].

1-[2,6-Dihydroxy-4-(2-propen-1-yloxy)phenyl]-3-methyl-1-butanone

[918814-68-3] Ci14H;504 mol. wt. 250.29
OH Synthesis

COCH,CH(CH3), -Obtained by Friedel-Crafts acylation

of phloroglucinol monoallyl ether

CH,=CHCH,0O OH with isopentanoyl chloride in the

presence of titanium tetrachloride
(20 %) [337].

light brown viscous oil [337];
"H NMR [337], IR [337], MS [337].

BIOLOGICAL ACTIVITY: Antiprotozoal and antimicrobial [337].

1-(3-Chloro-4-hydroxyphenyl)-3-methyl-2-(1-methylethyl)-1-butanone
C14H19C102 mol. wt. 254.76

CH(CHs), Synthesis
Cl CO—ICH— CH(CH;), -To diisopropylacetyl chloride, 2-chloroanisole
@/ ’ and carbon disulfide was added in small por-
HO tions at 25°, aluminium chloride; the mixture
stirred 1 h at r.t. and 45 min at 55°; pentane and
aluminium chloride added, heated 3 h at
80° [2056].

m.p. 123-124.5° [2056].
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3-Methyl-1-(2,4,6-trihydroxy-3-nitro-5-propylphenyl)-1-butanone

[119692-00-1] C14H19NOg mol. wt. 297.31
OH Synthesis

NO, COCH,CH(CH3), -Obtained by adding a mixture of fuming

nitric acid and acetic acid to the solution of

HO OH 3-methyl-1-(2,4,6-tri-hydroxy-3-propylphenyl)-

Cs;Hjy 1-butanone in acetic acid at 60° for 30 min

(3040 %) [3414].
m.p. 53-55° [3414]; "H NMR [3414], IR [3414], MS [3414].
BIOLOGICAL ACTIVITY: Germination inhibition [3414]; PET inhibition [3414].

1-[4-Hydroxy-3-(1-methylethyl)phenyl]-3-methyl-1-butanone
[95185-73-2] C14H200, mol. wt. 220.31
OH Synthesis
CH(CHj;), -Obtained by Fries rearrangement of 2-isopropylphenyl
isovalerate with aluminium chloride in nitrobenzene, first

2 h at 30°, then at r.t. for 24 h [2704].
COCH,CH(CH3),

1-(4-Hydroxy-2-methylphenyl)-2-ethyl-3-methyl-1-butanone

C14H500, mol. wt. 220.31

CH, C,H; Synthesis

CO_CH_CH(CH3)2 -Refer to: [2057].
m.p. 123-124.5° [2057].

HO

1-(2,4-Dihydroxy-3-propylphenyl)-3-methyl-1-butanone

[664376-79-8] C14H003 mol. wt. 236.31
OH Syntheses

Cs;H; COCH,CH(CH3), -Obtained by reaction of isovaleroyl chloride

with 2-propylresorcinol in the presence of alu-

HO minium chloride in methylene chloride first at

0°, then at r.t. for 16 h [2486].
-Also refer to: [773].
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1-(2-Hydroxy-4,6-dimethoxy-3-methylphenyl)-3-methyl-1-butanone
(Homobaeckeol, Pallidusol)

[60831-55-2] C14H2004 mol. wt. 252.31

OH Synthesis
CH; COCH,CH(CH3), -Obtained by treatment of 2,4,6-trime-
thoxytoluene with isovaleric acid and boron
OCHj; trifluoride, after hydrolysis of 1-oxa-3-oxonia-
2-boratanaphthalene, which on hydrolysis gave
homobaeckeol (61 %) [2743].

CH;0

Isolation from natural sources
-From the leaves of Mallotus palliduss (Euphorbiaceae) [2988].
pale yellow [2743]; m.p. 109° [2743], 101-102° [2988];

'H NMR [2743, 2988], >C NMR [2988], IR [2988],
UV [2743, 2988], MS [2988].

Na salt C14H1904Na mol. wt. 274.29
-Refer to: [2988].

1-(6-Hydroxy-2,4-dimethoxy-3-methylphenyl)-3-methyl-1-butanone
(Homoisobaeckeol)

[126211-12-9] C14Hy00, mol. wt. 252.31

OH Isolation from natural sources
COCH,CH(CH3), -From the essential oil of Thryptomene saxicola
(Myrtaceae) [803].
CH;0 OCHj; -From Eucalyptus species (Myrtaceae) [1106].

1-[3-(3-Hydroxypropoxy)-4-hydroxyphenyl]-3-methyl-1-butanone
C14H2004 mol. wt. 252.31

OH Synthesis
OCH,CH,CH,OH -Refer to: [2779].
4-methyl ether [919995-26-9]

C15H2204 mol. wt. 266.34
COCH,CH(CHj3), -Refer to: [2779].
Dimethyl ether [919995-27-0] C16H2404 mol. wt. 280.36

-Refer to: [1085, 2206, 2779].
"H NMR [1231, 2206], '*C NMR [1231], IR [1231], MS [1085, 1231].
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5,7-Dihydroxy-6-(3-methyl-1-oxobutyl)-4-methyl-2H-1-benzopyran-2-one
C15H1605 mol. wt. 276.29

HO 0. O Syntheses
_ -Preparation  from  2,4,6-trihydroxy iso-
(CHj3),CHCH,CO valerophenone (54 %) [1884].

OH CH;4 -Preparation  [650] according to the
method [1884].

canary-yellow solid [1884]; m.p. 272-274° [1884];
"H NMR [1884], *C NMR [1884], IR [1884], MS [1884]; TLC [1884].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
typhimurium) [650].

1-[5-(Acetoxyethyl)-2-hydroxyphenyl]-3-methyl-1-butanone

Ci5H004 mol. wt. 264.32

OH Synthesis
COCH,CH(CHj3), -Refer to: [2701].
Methyl ether [77311-66-1]

C16H2204 mol. wt. 278.35
?H—CHg -Obtained by treatment of 5-ethyl-2-methoxy-isovalero-
OCOCH; phenone with BTAP (benzyltriethyl-ammonium per-

manganate) in acetic acid at 30° for 2 days
(8.6 %) [2701].

b.p.; 153-155° [2701]; 'H NMR [2701], IR [2701].

1-[4-Hydroxy-2-methyl-5-(1-methylethyl)phenyl]-3-methyl-1-butanone

[80356-12-3] Cy5H»,0, mol. wt. 234.34
OH Syntheses
(CH;),CH -Obtained by treatment of its methyl ether with
boiling pyridinium chloride (205-215°) for 2 h
CH; (20 %) [2660].

COCH,CH(CH3); -Also obtained by photo-Fries rearrangement of
thymyl isovalerate in methanol for 6 h at 25°
under nitrogen (28 %) (2b) [2421].

-Also obtained by Fries rearrangement of thymyl isovalerate with aluminium
chloride in nitrobenzene for 12 h at 30° (92 %) [2647].
-Also refer to: [2648].

b.p.13 198° [2660], b.p.13 202° [2647];
m.p. 119° [2421], 108° [2647, 2648], 106° [2660];
"H NMR [2421], IR [2421].
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Methyl ether (VI) Ci6H2405 mol. wt. 248.37

-Obtained by reaction of isovaleryl chloride with thymol methyl ether in the
presence of aluminium chloride in carbon disulfide (71 %) [2660].

b.p.16 179-180° [2660]; 5 =1.523 [2660].

1-[4-Hydroxy-5-methyl-2-(1-methylethyl)phenyl]-3-methyl-1-butanone
C15H2202 mol. wt. 234.34

OH Syntheses
CH; -Obtained by reaction of isovaleryl chloride with
carvacrol in the presence of aluminium chloride
(CH;3),CH in nitrobenzene at r.t. for 48 h (5 %) [1522].
COCH,CH(CH3); -Also obtained by Fries rearrangement of
carvacryl isovalerate with aluminium chloride
in nitrobenzene for 12 h at 30° (88 %) [2647].

b.p.13 201° [2647]; m.p. 108° [2647], 86° [1522].

1-(4-Hydroxy-2-methylphenyl)-3-methyl-2-(1-methylethyl)-1-butanone
[5310-91-8] C15H2,0, mol. wt. 234.34

CH; |CH(CH 32 Synthesis

CO—CH—CH(CH3), -Refer to: [2047].
m.p. 123-124.5° [2047].

HO
1-(4-Hydroxy-3-methylphenyl)-3-methyl-2-(1-methylethyl)-1-butanone
Ci5H»0, mol. wt. 234.34

CH(CHj3), Synthesis
' -Refer to: [2767].

CH; CO—CH-CH(CH3),
@/ m.p. 123-124.5° [2767].
HO

1-[3,5-Dihydroxy-4-(2-methylpropyl)phenyl]-3-methyl-1-butanone

C15H2203 mol. wt. 250.34
CH,CH(CHj), Synthesis
HO OH -Refer to: [1407].
Dimethyl ether
C]7H2(,O3 mol. wt. 278.39

COCH,CH(CH3),

-Obtained by reaction of 3,4,5-trimethoxybenzonitrile with a greater excess of
isobutylmagnesium bromide in refluxing toluene for 5 h (28 %) [1407].

b.p.s 163-167° [1407].
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Semicarbazone of the dimethyl ether C,3H,9N505 mol. wt. 335.45
m.p. 183-184° [1407].

1-(2-Hydroxy-4,6-dimethoxy-3,5-dimethylphenyl)-3-methyl-1-butanone
(Miniatone)

[808751-12-4] C,5H»,04 mol. wt. 266.34
OH Isolation from natural sources
CH; COCH,CH(CH3); -Compound of leaf essential oils of Eucalyptus
chartaboma (chemotype II) (4.6 %) and Euca-
CH;0 OCHj; lyptus miniata (3.2 %) (Myrtaceae) [1453].
CHj3

'"H NMR [1453], '*C NMR [1453], MS [1453].

1-[4-Hydroxy-3-(3-methoxypropoxy)phenyl]-3-methyl-1-butanone
C15H2204 mol. wt. 266.34

OH Synthesis
O(CH,);0CH; -Refer to: [2206].

COCH,CH(CH3),

5,7-Dihydroxy-4-ethyl-6-(3-methyl-1-oxobutyl)-2H-1-benzopyran-2-one
C16H1805 mol. wt. 290.32

HO 0. 0O Syntheses
_ -Preparation from 2,4,6-trihydroxy-isovalero-
(CH3),CHCH,CO phenone (36 %) [1884].

OH C,Hs -Preparation [650] according to the
method [1884].

canary-yellow solid [1884]; m.p. 229-232° [1884];
"H NMR [1884], >C NMR [1884], IR [1884], MS [1884]; TLC [1884].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
typhimurium) [650].
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1-[2,3-Dihydro-4-hydroxy-2-(1-methylethenyl)-5-benzofuranyl]-3-methyl-

1-butanone (—)

[596805-44-6] C16H2003 mol. wt. 260.33
ICH3 Synthesis
0. _C=CH, -Refer to: [1300].
BIOLOGICAL ACTIVITY: Antitumor
(CH3),CHCH,CO [1300].

OH

1-[2,3-Dihydro-4-hydroxy-2-(1-methylethenyl)-5-benzofuranyl]-3-methyl-

1-butanone (+)

[596805-43-5] C16H2003 mol. wt. 260.33
§H3 Synthesis
0. _C=CH, -Refer to: [1300].
BIOLOGICAL ACTIVITY: Antitumor
(CH3),CHCH,CO [1300].

OH

1-[(2R)-2,3-Dihydro-6-hydroxy-2-(1-methylethenyl)-5-benzofuranyl]-

3-methyl-1-butanone
[596805-35-5]
CH;4

|
HO 0. _C=CH,
(CH3)2CHCH2CO: :

C 1 6H2003

mol. wt. 260.33

Synthesis
-Refer to: [1300].

BIOLOGICAL ACTIVITY: Antitumor
[1300].

1-[(25)-2,3-Dihydro-6-hydroxy-2-(1-methylethenyl)-5-benzofuranyl]-

3-methyl-1-butanone
[596805-36-6]
CHj3

|
HO 0__C=CH,
(CH3)2CHCH2CO: :

Ci6H2003

mol. wt. 260.33

Synthesis
-Refer to: [1300].

BIOLOGICAL ACTIVITY: Antitumor
[1300].

1-[5-Chloro-2,4-dihydroxy-3-(3-methyl-2-butenyl) phenyl]-3-methyl-1-butanone

[216301-00-7] C16H,,Cl0O5 mol. wt. 296.79
OH Synthesis
CH;—C=CHCH, COCH,CH(CH3), -Refer to: [2684].
|
CH, HO BIOLOGICAL ACTIVITY: For the
l prevention and treatment of bone

and cartilage diseases [2684].



212 1 Butanones: Monoketones

1-[5-Chloro-2-hydroxy-4-[(3-methyl-2-butenyl)oxy]phenyl]-3-methyl-
1-butanone

[216300-99-1] C16H2:ClO5 mol. wt. 296.79

OH Synthesis
COCH,CH(CHj3), -Refer to: [2684].

BIOLOGICAL ACTIVITY: For
the prevention and treatment of
bone and cartilage diseases [2684].

(CH;),C=CHCH,0
cl

1-[2,4-Dihydroxy-3-(3-methyl-2-butenyl)phenyl]-3-methyl-1-butanone

[198879-03-7] C16H2,0; mol. wt. 262.35
OH Syntheses
(CH3),C=CHCH, COCH,CH(CH5), -Refer to: [1300, 2685].
HO BIOLOGICAL ACTIVITY:

Antitumor [1300]; For the preven-

tion and treatment of bone and car-

tilage diseases [2685].
1-[2,4-Dihydroxy-5-(3-methyl-2-butenyl)phenyl]-3-methyl-1-butanone
[198879-04-8] Ci6H2,03 mol. wt. 262.35

OH Syntheses
COCH,CH(CHj3), -Refer to: [1300, 2685].
HO BIOLOGICAL ACTIVITY: Antitumor [1300].
CH,CH=C(CHj3),

-For the prevention and treatment of bone and cartilage diseases [2685].

1-[2-Hydroxy-4-[(3-methyl-2-butenyl)oxy]phenyl]-3-methyl-1-butanone
[198879-02-6] C16H2,03 mol. wt. 262.35
OH Synthesis

CH COCH,CH(CHj3), -Refer to: [2685].
3

| .
CH;—~C=CHCH,0 BIOLOGICAL ACTIVITY: For

the prevention and treatment of
bone and cartilage diseases [2685].
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1-(3,4-Dihydro-5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-3-methyl-
1-butanone

[20870-01-3] C16H204 mol. wt. 278.35
HO O._CH; Syntheses

CH; -Obtained by treatment of 3-methyl-

(CH3),CHCH,CO 1-[2,4,6-trihydroxy-3-(3-methyl-2-butenyl)

OH phenyl]-1-butanone with p-toluenesulfonic

acid in refluxing benzene [2042].

-Also obtained by reaction of isovaleronitrile with 5,7-dihydroxy-
2,2-dimethylchroman (Hoesch reaction) [2481].
-Also refer to: [702, 1611].

Pale yellow needles [2042];  Almost colourless needles [2481];
m.p. 144-145° [2481], 142° [702, 2614], 141-142° [2042];
'"H NMR [2042], IR [2042], UV [702].

1-(3,4-Dihydro-5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-3-methyl-
1-butanone

[20869-99-2] C16H2204 mol. wt. 278.35
COCH,CH(CH3), Syntheses
HO O._ CH; -Obtained by treatment of 3-methyl-1-[2,4,6-trihydroxy-
CH; 3-(3-methyl-2-butenyl)phenyl]-1-butanone with
p-toluenesulfonic acid in refluxing benzene
OH (40 %) [2042].

-Also obtained by reaction of isovaleronitrile with
5,7-dihydroxy-2,2-dimethylchroman (Hoesch reac-
tion) (70 %) [2481].

-Also refer to: [702, 708, 1611].

pale yellow prisms [2042]; pale greenish-yellow plates [2481];
m.p. 138° [2481], 136° [702], 135-136° [2042],
"H NMR [2042], IR [2042], UV [702].

1-[2,4-Dihydroxy-3-(2-hydroxy-3-methyl-3-butenyl)phenyl]-3-methyl-

1-butanone

[596805-37-7] C16H2204 mol. wt. 278.35
|CH3C|)H OH Synthesis

CH,=C—CH-CH, COCH,CH(CH3), -Refer to: [1300].
BIOLOGICAL ACTIVITY:

HO Antitumor [1300].
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1-[2,4-Dihydroxy-5-(2-hydroxy-3-methyl-3-butenyl)phenyl]-3-methyl-
1-butanone

[596805-39-9] C16H2204 mol. wt. 278.35
OH Synthesis
COCH,CH(CHj3), -Refer to: [1300].
HO OH CH; BIOLOGICAL ACTIVITY: Antitumor [1300].

CHZ_CH_C:CHZ

1-[2,4-Dihydroxy-5-(3-hydroxy-3-methyl-1-butenyl)phenyl]-3-methyl-
1-butanone

[596805-40-2] C16H2,04 mol. wt. 278.35
OH Synthesis
COCH,CH(CH3), -Refer to: [1300].
HO (I)H BIOLOGICAL ACTIVITY: Antitumor [1300].
CH:CH—CI—CH3
CH;4

1-[3,5-Dihydroxy-4-[(3-methyl-2-butenyl)oxy]phenyl]-3-methyl-1-butanone
[216300-90-2] C16H2,04 mol. wt. 278.35
OH Synthesis

(CH3)2C:CHCHZO]@ Refer to: [2684].
COCH,CH(CHy), BIOLOGICAL ACTIVITY: For

HO :
the prevention and treatment of
bone and cartilage diseases
[2684].

3-Methyl-1-[2,4,5-trihydroxy-3-(3-methyl-2-butenyl)phenyl]-1-butanone
[198878-84-1] C16H2,04 mol. wt. 278.35

OH Syntheses
(CH;),C=CHCH, COCH,CH(CHj3), -Refer to: [2685, 2686].

BIOLOGICAL ACTIVITY: As
bone resorption inhibitor for treat-
ment of bone diseases [2686]; For
the prevention and treatment of
bone and cartilage diseases [2685].

HO
OH
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3-Methyl-1-[2,4,6-trihydroxy-3-(3-methyl-2-butenyl)phenyl]-1-butanone
[54614-64-1] C16H2204 mol. wt. 278.35

OH Syntheses
(CH;3),C=CHCH, COCH,CH(CHj3), -Obtained by reaction of prenyl
]%\j[ bromide with phloroisovaleroph-

OH enone,

*in the presence of sodium
methoxide in an ethyl ether/
methanol solution [1254], (9 %)

[2616];

HO

*in the presence of potassium hydroxide in water at 0° for 22 h under argon (13 %)
[1066];

*in the presence of 10 % aqueous potassium hydroxide containing crushed ice
(21 %) [2042].

-Also prepared by adding at 5° a solution of sodium methoxide in methanol,
followed by isopentenyl bromide in ethyl ether to a solution of 3-methyl-
1-(2,4,6-trihydroxyphenyl)-1-butanone in benzene and ethyl ether; then the
mixture was stirred at r.t. for 6 h (17 %) [2113].

-Also obtained from isoprenyl pyrophosphate and 6-isovaleryl-3,5-diketocapronyl-
CoA [909].

-Also refer to: [542, 2609, 2614, 2685, 2686, 3481].

Isolation from natural sources

-From hop plant, Humulos lupulus (Cannabinaceae) [1066].

yellow crystals [1066]; pale yellow prisms [2042];

m.p. 140° [2113], 139-140° [2609], 138.5-140° [2616], 138.5-139.5° [1066],
138-139° [2042], 134—-141° [541];

"H NMR [541, 1066, 2042], IR [2042], UV [1066],

MS [1066]; TLC [1066]; HPLC [1066, 3481].

BIOLOGICAL ACTIVITY: Antifungal [2113]; As bone resorption inhibitor for
treatment of bone diseases [2686]; For the prevention and treatment of bone and
cartilage diseases [2685].

3-Methyl-1-[3,4,5-trihydroxy-2-(3-methyl-2-butenyl)phenyl]-1-butanone

[216300-91-3] Ci6H5,04 mol. wt. 278.35
OH Synthesis
HO OH -Refer to: [2684].

BIOLOGICAL ACTIVITY: For the prevention
and treatment of bone and cartilage diseases
[2684].

CH,CH=C(CH3),
COCH,CH(CHj3),
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3-Methyl-1-[3,4,6-trihydroxy-2-(3-methyl-2-butenyl)phenyl]-1-butanone
C16H2204 mol. wt. 278.35

OH Synthesis
COCH,CH(CHj3), -Refer to: [2685].
3-Mono(3-methyl-2-butenyl) ether
HO CH2CH:§—CH3 [198965-98-9]
OH CHj C,1H3004 mol. wt. 346.47

'"H NMR [2683].
BIOLOGICAL ACTIVITY: For the prevention and treatment of bone and cartilage
diseases [2685].

Methyl 3-(2-hydroxy-5-isovaleroyl-4-methoxyphenyl)propanoate

[117285-75-3] C]6H2205 mol. wt. 294.35
OH Syntheses

CH;0,CCH,CH, -Preparation by Fries rearrangement

of methyl 3-(2-isovaleroyloxy-

OCHj; 4-methoxyphenyl)-propanoate with alu-

COCH,CH(CH3);  minium chloride (5 equiv.) in nitrometh-
ane at r.t. (65 %) [529].

-Also refer to: [530].

m.p. 117-119° [530];

"H NMR [530], IR [530], UV [530], MS [530].
1-[2,6-Dihydroxy-4-[(3-methylbutoxyl)]phenyl]-3-methyl-1-butanone
[918814-70-7] C16H2404 mol. wt. 280.36

OH Synthesis
COCH,CH(CHj3), -Obtained by Friedel-Crafts acyl-
ation of phloroglucinol
(CH3),CHCH,CH,O OH with

monoisopentyl  ether
isopentanoyl chloride in the
presence of titanium tetrachlo-
ride (35 %) [337].

off white solid [337]; m.p. 168—-172° [337];
"H NMR [337], IR [337], MS [337].

BIOLOGICAL ACTIVITY: Antiprotozoal and antimicrobial [337].
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3-Methyl-1-(2,4,6-trihydroxy-3-pentylphenyl)-1-butanone
[74478-03-8] C16H2404 mol. wt. 280.36

OH Synthesis
CsHy, COCH,CH(CH3), -Obtained by adding a solution of isopentanoyl
chloride in nitrobenzene to a suspension, of
OH 2 4,6-trihydroxy-pentylbenzene and aluminium
chloride in carbon disulfide at r.t., then stirring
the mixture for 6 h at 30-35° (54 %) [2113].

HO

m.p. 155° [2113].
BIOLOGICAL ACTIVITY: Antifungal [2113].

1-[2,3,4-Trihydroxy-5-(3-methylbutyl)phenyl]-3-methyl-1-butanone

C16H24O4 mol. wt. 280.36
OH Syntheses
HO COCH,CH(CHj3), -Obtained by reaction of isovaleric acid with
4-iso-amylpyrogallol in the presence of zinc chlo-
HO ride for 3 h at 130-140° [811].
CH,CH,CH(CH3), -Also refer to: [1054].

b.p.()'o] 148-160° [81 l], m.p. 94° [81 l]

Tribenzoate C37H;3604 mol. wt. 592.69

-Obtained treatment of the title ketone with benzoyl chloride in the presence of
pyridine [811].
-Also refer to: [1054].

m.p. 170° [811].

3-Methyl-1-[2,4,6-trihydroxy-3-(3-methylbutyl)phenyl]-1-butanone
2/ 4’ 6'-Trihydroxy-3'-isopentylisovalerophenone (XIII)

[26104-01-8] Ci6H2404 mol. wt. 280.36
OH Syntheses

(CH;3),CHCH,CH, COCH,CH(CHj3), -Obtained by  reaction  of

isovaleryl chloride with

HO OH 2-isopentylphloroglucinol in the

presence of aluminium chloride
in nitrobenzene (52 %) (1I)
[2610], at 0° for 3 days (41 %)
(XTII) [898].
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-Preparation by hydrogenation of 3-prenylphloroisovalerophenone (XV) with
hydrogen in acetic acid in the presence of Pd (XVI) (81 %) [2616].

-Preparation by hydrogenation of 24,6-trihydroxy-3-(3-methyl-2-butenyl)
isovalerophenone,

*in methanol over 5 % Pd/C (91 %) [542];

*in the presence of PtO, in methanol under a hydrogen atmosphere at r.t. for 1 h
(86 %) [2113].

-Also obtained by hydrogenation of 3,5-dihydroxy-2-isovaleryl-6,6-bis(3-methyl-
2-butenyl)-cyclohexa-2,4-dien-1-ol in methanol over 5 % Pd/C (42 %) [542].

-Also obtained by condensation of isobutyl cyanide with isoamylphloroglucinol
(Hoesch reaction) (5 %) [811].

m.p. 173-175° [898], 172-174° [542], 171° [2113], 169-170° [2616],
167-169° [2610], 163-165° [541], 103° [811];

N.B.: One of the reported melting point is obviously wrong.

"H NMR [541, 898], IR [898], UV [898].

BIOLOGICAL ACTIVITY: Antifungal [2113].

3-Methyl-1-[2,3,4,6-tetrahydroxy-5-(3-methylbutyl)phenyl]-1-butanone
(Humulo-hydrochinon) (IV), (Humuloguinol)

[107152-23-8] C16H2405 mol. wt. 296.36
OH Syntheses
(CH3),CHCH,CH, COCH,CH(CHj3), -Obtained (II) by treatment of
humuloquinone (IIT) with sulfur
HO OH dioxide in 80 % ethanol for
OH 90 min (92 %) [2610].

-Also obtained by hydrogenation of Humulon (II) in the presence of palladium
chloride in methanol [1255, 2613, 3329].
-Also refer to: [3304-3306].

Isolation from natural sources
-Refer to: [1254, 2613, 3330].

b.p.o2 135-140° [2610];
m.p. 128-130° [2610], 126-128° [1254, 1255],
123-125° [3329, 3330], 118° [2613, 3304, 3305]; UV [1255].

Tetrabenzoate [103567-06-2] C44H4009 mol. wt. 712.80

-Obtained by reaction of benzoyl chloride with humuloquinol in the presence of
pyridine [1255].
-Also refer to: [2610, 3329, 3330].

m.p. 172-172.5° [2610], 168° [3329, 3330], 167° [1255]; UV [1255].
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1-[3-Amino-2,4,6-trihydroxy-5-(3-methylbutyl)phenyl]-3-methyl-1-butanone
5-Amino-3-isoamyl-phlorisovalerophenone

C16H25NO4 mol. wt. 295.38
OH Synthesis
NH, COCH,CH(CH3), -Refer to: [2610].
Hydrochloride
HO OH C16H,5NOy4, HCI1 mol. wt. 331.84
CH,CH,CH(CH3),

-Obtained by treatment of 5-phenylazo-3-isoamylphloroisovalerophenone with
stannous chloride dihydrate in the presence of concentrated hydrochloric acid in
boiling acetic acid for 10 min (77 %) [2610].

m.p. 125-130° [2610].

Tetrabenzoate C44H4 1 NOg mol. wt. 711.80
-Refer to: [2610].

Pentabenzoate Cs51H45NOg mol. wt. 8§15.90
-Refer to: [2610].

1-(2-Hydroxy-4-phenoxyphenyl)-3-methyl-1-butanone
[307000-33-5] C17H1505 mol. wt. 270.32
OH Syntheses

/©/COCH2CH(CH3)2 ‘Refer to: [1018-1022, 1345].
C4HsO

USE: Cosmetic compounds containing derivs of hydroxydiphenyl ether for
inhibiting body odours [1018—1022].

BIOLOGICAL ACTIVITY: Antimicrobial [1345].

4-(1-Bromopropyl)-5,7-dihydroxy-6-(3-methyl-1-oxobutyl)-
2H-1-benzopyran-2-one

[98498-59-0] racemic C7H9BrOs5 mol. wt. 383.24
[111249-67-3]
HO 0.0 Syntheses
_ -Obtained by condensation of 2-(3-methyl-
(CH3),CHCH,CO butyryl)phloroglucinol with ethyl 4-bromo-

OH CHBrC,Hs; 3-oxohexanoate (small amount) [347].
-Obtained from a Pechmann reaction (low yield) [766].

yellow-brown solid [347]; m.p. 205-206° (d) [347];
"H NMR [763], IR [763], UV [763], MS [763].
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5,7-Dihydroxy-6-(3-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one

[98192-61-1] C17H5005 mol. wt. 304.34
HO 0.0 Syntheses

_ -Obtained by reaction of ethyl 3-oxohexanoate

(CHj3),CHCH,CO with 1-(2,4,6-trihydroxyphenyl)-3-methyl-

OH C3;H; I-butanone in the presence of concentrated

sulfuric acid in acetic acid at r.t. for 2 days
(35 %) [753].

-Also refer to: [762].
m.p. 228-229° [1005], 223-224° [753];
"H NMR [753], IR [753], UV [753], MS [753].

5,7-Dihydroxy-8-(3-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one

[98192-67-7] C17H5005 mol. wt. 304.34
COCH,CH(CHj3), Syntheses
HO 0.0 -Obtained by reaction of ethyl 3-oxohexanoate with

1-(2,4,6-trihydroxyphenyl)-3-methyl-1-butanone  in
the presence of concentrated sulfuric acid in acetic
OH C3;H; acid at r.t. for 2 days (4 %) [753].

-Also refer to: [553, 762].

~

m.p. 219° [753];
"H NMR [753], IR [753], UV [553, 753], MS [753].

1-(7-Hydroxy-5-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-3-methyl-
1-butanone

(Rhynchonin A)
[163734-37-0] C17H»,0,4 mol. wt. 290.36
HO O._CH; Synthesis
_J CH; -Refer to: [493].
(CH3;),CHCH,CO m.p. 34.5-36° [493];
OCH;, '"H NMR [493], °C NMR [493], IR [493],
UV [493].

BIOLOGIC ACTIVITY: Bioactive chromenes from Rhyncholacis penicillata [493].
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1-[2,4-Dihydroxy-6-methyl-3-(3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone

[198878-99-8] C17H2405 mol. wt. 276.38
OH Synthesis
CH3;—C=CHCH, COCH,CH(CHj), -Refer to: [2685].
CH;
HO CH;

BIOLOGICAL ACTIVITY: As preventive and therapeutic agent for bone and
cartilage diseases [2685].

1-[2,6-Dihydroxy-4-methyl-3-(3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone

[216300-95-7] C17H»405 mol. wt. 276.38
OH Synthesis
(CH3)2C:CHCH2:©[COCH2CH(CH3)2 -Refer to: [2684].
CHj3 OH

BIOLOGICAL ACTIVITY: Prevention and treatment of bone and cartilage
diseases [2684].

1-[4,6-Dihydroxy-2-methyl-3-(3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone
[198879-00-4] C17H»405 mol. wt. 276.38

OH Synthesis
COCH,CH(CHj3), -Refer to: [2685].

BIOLOGICAL ACTIVITY: As preventive and
therapeutic agent for bone and cartilage
diseases [2685].

HO CHj3
CHQCH: IC— CH3
CH;

1-[2-Hydroxy-6-methyl-4-[ (3-methyl-2-butenyl)oxy]phenyl]-3-methyl-
1-butanone

[198878-98-7] C17H2403 mol. wt. 276.38
OH Synthesis
CH COCH,CH(CH3), -Refer to: [2685].
3
| .
CHy—C=CHCH,0 CH, BIOLOGICAL ACTIVITY: For

the prevention and treatment of
bone and cartilage diseases [2685].
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1-(3,4-Dihydro-5-hydroxy-7-methoxy-2,2-dimethyl-2H-1-benzopyran-8-yl)-
3-methyl-1-butanone

C17H2404 mol. wt. 292.37
COCH,CH(CHj3), Synthesis
CH;0 O CHj; -Obtained by hydrogenation of 5-benzyloxy-
CH; 7-methoxy-2,2-dimethyl-8-isovaleroylchroman in
the presence of palladium chloride in acetic acid
OH for 20 min at r.t. (81 %) [2481].

small needles [2481]; m.p. 142—-143° [2481].
1-[4,6-Dihydroxy-2-methoxy-3-(3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone
[162071-07-0] C17H»404 mol. wt. 292.37

OH Synthesis
COCH,CH(CHj3), -Obtained by refluxing methyl 2,6-dihydroxy-
3-isovaleryl-4-methoxy-5-(3-methyl-2-butenyl)

HO OCHj; benzoate with 5 % aqueous KOH for 4 h under
CH2CH:|C—CH3 nitrogen (75 %) [493].
CH,4 m.p. 80-82° [493]; IR [493].

BIOLOGICAL ACTIVITY: Bioactive chromenes from Rhyncholacis
penicillata [493].

1-[2,6-Dihydroxy-3-methyl-4-[(3-methyl-2-butenyl)oxy]phenyl]-3-methyl-
1-butanone

[140400-68-6] C7H,40, mol. wt. 292.37

OH Isolation from natural sources
CH; COCH,CH(CH3), -From the aerial parts of Hyper-
icum calycinum  (Clusiacees,
(CH3),C =CHCH,0O OH Guttuferes) [337, 836].

pale yellow needles [836]; m.p. 118-121° [836];
"H NMR [836], '*C NMR [836], IR [836], UV [836],
MS [836]; TLC [836].

BIOLOGICAL ACTIVITY: Antiprotozoal and antimicrobial activities [337];
In vitro malarial activity [334, 337, 836]; Fungicide [337, 836].
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Diacetate [140400-69-7] C,1H,306 mol. wt. 376.45

-Obtained by reaction of acetic anhydride with the title ketone in the presence of
pyridine at r.t. for 25 h [836].

colourless oil [836];
'"H NMR [836], '*C NMR [836], MS [836]; TLC [836].

1-[2-(B-D-Glucopyranosyloxy)-4,6-dihydroxyphenyl]-3-methyl-1-butanone
(Lysidiciside A, Lysidiside A)

[718608-83-4] C17H240, mol. wt. 372.37

OH Isolation from natural sources
COCH,CH(CH3); -From strawberry Fruit, Fragaria ananassa Duch.
cv. Tochiotome [3154].
HO O-B-Gle -From the whole plant of Indigofera heterantha
(Leguminosae) [209].

-From the roots of Lysidice rhodostega Hance (Fabaceae) [1089, 1091].
-In hop extracts [3396].
-From Lysidice brevicalyx [2536].

colourless gummy solid [209]; light yellow amorphous powder [1089];
m.p. 112-115° [1089];

"H NMR [209, 1089, 2536, 3154], '*C NMR [209, 1089, 3154],

IR [209, 1089, 3154], UV [209, 1089, 2536, 3154],

MS [209, 1089, 2536, 3154]; HPLC [2536];

()20 = —55° (methanol) [3154]; (@)% = —63.4° (acetone) [1089].

BIOLOGICAL ACTIVITY: Lipoxygenase enzyme inhibitor [209]; Cytochrome P
450 inhibitor [3154]; Vasodilator [1089].

1-[2-Hydroxy-4,6-dimethoxy-3-[(propylthio)methyl]phenyl]-3-methyl-
1-butanone

[179630-66-1] C17H26O4S mol. wt. 326.46

OH Synthesis

C;H,;SCH, COCH,CH(CHj3), -Obtained in two steps: First, treatment
of  2-hydroxy-4,6-dimethoxy-3-(1-oxo-
OCHj 3-methyl-butyl)benzaldehyde with
NaBH;CN in methanol at r.t. for 3 h.
Then, after evaporation, the residue was
treated with propane-1-thiol in methylene
chloride in the presence of zinc iodide for

16 h at r.t. (88 %) [643].

CH;0

oil [643];
"H NMR [643], °C NMR [643], IR [643], UV [643], MS [643].
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1-[2-Hydroxy-5-(phenylmethoxy)phenyl]-3-methyl-1-butanone
C18H2003 mol. wt. 284.36

OH Synthesis
COCH,CH(CHj3), -Obtained from a mixture of 2,5-dihydroxy-
isovalerophenone, benzyl chloride and sodium ethoxide
in refluxing ethanol for 8 h (58 %) [770].

yellow rhombs. [770]; b.p., 160-170° [770]; m.p. 60° [770].

2,6-Dihydroxy-3-isovaleryl-4-methoxy-5-(3-methyl-2-butenyl)benzoic acid

C18H24O6 mol. wt. 336.38
OH Synthesis
(CH3),CHCH,CO CO,H -Refer to: [493].
Methyl ester [162071-06-9]
CH3O OH C]9H2606 mol. wt. 350.41

CH,CH=C(CH;),

-Obtained by treatment of methyl 2,6-dihydroxy-3-isovaleryl-4-methoxybenzoate
with 2-methyl-3-buten-2-ol in the presence of boron trifluoride etherate in dioxane
at r.t. for 48 h (50 %) [493].

oil [493]; IR [493].

1-[2-Hydroxy-6-methoxy-3-methyl-4-[(3-methyl-2-butenyl)oxy]phenyl]-
3-methyl-1-butanone

[140400-70-0] Ci1sH2604 mol. wt. 306.40
OH Synthesis

CH; COCH,CH(CH3), -Obtained by treatment

of  1-[2,6-dihydroxy-3-methyl-

(CH3),C=CHCH,0 OCHj; 4-[(3-methyl-2-butenyl)oxy]phe-

nyl]-3-methyl-1-butanone with
diazomethane in ethyl ether at
r.t. for 30 h [836].

colourless crystals [836]; m.p. 63—67° [836];
"H NMR [836], >°C NMR [836], MS [836]; TLC [836].
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1-(4-Heptyl-2-hydroxyphenyl)-3-methyl-1-butanone
[101873-66-9] C13H50, mol. wt. 276.42

OH Syntheses
COCH,CH(CHj3), -Obtained by Fries rearrangement of
3-heptylphenyl isovalerate with aluminium
C7Hys chloride at 140° for 15 min (66 %) [855].

-Also obtained by Friedel-Crafts acylation of 3-heptylanisole with isovaleryl chlo-
ride in the presence of aluminium chloride in carbon disulfide between —5 and
—10°, then boiling for 5 h after solvent elimination (76 %) [S51].

b.p.1.7 173-174° [551], b~p'0.8—0.9 177° [551], b.p.1.5 183° [551],
n =1.5148 [551].

p-Nitrophenylhydrazone [102812-21-5] C,4H33N305 mol. wt. 411.54
m.p. 130-131° [551].

2,4-Dinitrophenylhydrazone [102897-71-2] C,4H3,N4O5 mol. wt. 456.54
m.p. 112-113° [551].

1-[2-Hydroxy-3-methyl-4,6-bis(1-methylethoxy)phenyl]-3-methyl-1-butanone
[181227-34-9] C1gH»504 mol. wt. 308.42

OH Syntheses
CH; COCH,CH(CHj3), -Obtained by reaction of isovaleryl
chloride with 2-methyl-3,5-diisopro-
OCH(CH3), poxyphenol in the presence of titanium
tetrachloride [641] in methylene chloride
at 0° C under argon.

(CH;),CHO

The mixture was allowed to stand at r.t. for 30 min (84.6 %) [642].

yellow oil [642];
"H NMR [642], '*C NMR [642], IR [642], UV [642],
MS [642].
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1-[2-Hydroxy-4,6-dimethoxy-3-(3-methylbutyl)phenyl]-3-methyl-1-butanone
3-Isoamyl-phlorisovalerophenon-4,6-dimethylether

[101874-06-0] Ci3H504 mol. wt. 308.42

OH Syntheses
(CH3),CHCH,CH, COCH,CH(CH3), -Obtained by reaction of methyl
iodide with 3-isoamylphloro-
OCH; isovalerophenone in the presence
of potassium carbonate in
refluxing acetone for 6 h
(27 %) [2610].

CH;0

-Also refer to: [778].
yellow prisms [2610]; b.p.g» 100° [2610]; m.p. 86° [2610].
1-[2,4-Dihydroxy-3,6-dimethoxy-5-(3-methylbutyl)phenyl]-3-methyl-

1-butanone
(Humulo-hydrochinon-dimethylather) (XII)

[101874-19-5] C,gH505 mol. wt. 324.42
OH Synthesis

CH;0 COCH,CH(CH3); -Obtained by reaction of isovaleryl chloride

with  2,5-dimethoxy-4-isoamylresorcinol in

HO OCH; the presence of aluminium chloride in a carbon

CH,CH,CH(CHj3), disulfide/nitrobenzene  mixture (55 %)

(XII) [2610].
yellow 0il [2610]; b.p.g» 120-140° [2610]; UV [2610].

1-[2,5-Dihydroxy-4,6-dimethoxy-3-(3-methylbutyl)phenyl]-3-methyl-
1-butanone

C15H250s mol. wt. 324.42
OH Syntheses
(CH3),CHCH,CH, COCH,CH(CH3), -Obtained (XIII) by reaction of
diazomethane with natural humulo-
CH;0 OCHj; hydroquinone (2,4,5,6-tetrahydr-
OH oxy-3-isopentylisovalerophenone)

in ethyl ether [1255, 2610].
b.p.o.o1 100-115° [1255, 2610].
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9-Hydroxy-10-isovalerylanthracene

C19H1802 mol. wt. 278.35

OH Synthesis
-Obtained by Fries rearrangement of 9-isovaleryl-
C“ oxyanthracene with various metal halides in benzene

under reflux, but it is rapidly transformed into
COCH,CH(CHj), 10-isovalerylanthrone [3052].

4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-8-(3-methyl-1-oxobutyl)-2H-
1-benzopyran-2-one

[98498-78-3] racemic C,0H5,05 mol. wt. 362.38
COCH,CH(CHj3), Syntheses
HO 0.0 -Obtained by reaction of isovaleroyl chloride

with 4-[1-(acetyloxy)propyl]-5,7-dihydroxy-2H-

1-benzopyran-2-one in the presence of aluminium

OH ICH— C,H; chloride in carbon disulfide/nitrobenzene for 4 days
OCOCH;,4 at 20° (33 %) [766].
-Also refer to: [764].

~

m.p. 210-212° [764];
"H NMR [764], IR [764], UV [764], MS [764].

1-[3,5-Bis(1,1-dimethylethyl)-4-hydroxyphenyl]-3-methyl-1-butanone

[14102—16—0] C|9H3002 mol. wt. 290.45
OH Syntheses
(CH3)5C C(CH3); -Preparation by reaction of isovaleryl chloride with

2,6-di-tert-butylphenol in the presence of,

*aluminium chloride at —10° for 1-13 min (88 %)
COCH,CH(CHy),  [2506];

*titanium tetrachloride [1468].
-Also refer to: [951].
m.p. 110-113° [2506], 110-111° [951].

1-[3,5-Bis(1,1-dimethylethyl)-4-hydroxyphenyl]-3-mercapto-3-methyl-
1-butanone

[174635-35-9] C19H300,S mol. wt. 322.51
OH Synthesis
(CH3);C C(CH3)3 -Refer to: [2482].
SH BIOLOGICAL ACTIVITY: As antiinflammatory

] .
COCH,— |C_ CH, and analgesic agent [2482].
CH;
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1-(2,5-Dihydroxy-4-heptyl-3-methylphenyl)-3-methyl-1-butanone
(Dihydroflavoglaucine)

C19H3003 mol. wt. 306.45
OH Syntheses
CH; COCH,CH(CHj3), -Obtained by hydrogenation of flavoglaucine*
[2882] in the presence of 10 % Pd/C in ethanol
C;Hys at r.t. [2540].
OH -Also  obtained by hydrogenation of

Auroglaucine® [2882].

*Flavoglaucine: 1-(2,5-dihydroxy-4-heptyl-3-methylphenyl)-3-methyl-2-buten-1-one

*Auroglaucine: 1-[2,5-dihydroxy-3-methyl-4-(1,3,5-heptanetriene)phenyl]-3-methyl-
2-buten-1-one

-Also refer to: [2541].

UV [2882].

1-(4-Heptyl-2-hydroxy-5-methoxyphenyl)-3-methyl-1-butanone
[102020—42—8] C]9H3003 mol. wt. 306.45

OH Synthesis
COCH,CH(CHj3), -Obtained by reaction of isovaleryl chlo-
ride with heptylhydroquinone dimethyl
CH;(CH,)g ether in the presence of aluminium chlo-
OCH; ride in carbon disulfide for 2 h
(39 %) [2391].

b.p.os 191-192° [2391], b.p.5_4 199-204° [2391].

2,4-Dinitrophenylhydrazone C,sH34N,O6 mol. wt. 486.57
m.p. 134° [2391].

5,7-Dihydroxy-6-(3-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one
[98192-57-5] CyoH;505 mol. wt. 338.36

HO 0.0 Syntheses
m -Preparation as a mixture (36 %) from
(CHj3),CHCH,CO (3-methyl-butyryl)phloroglucinol and ethyl
OH C¢H; benzoylacetate [762] in acetic acid/concen-
trated sulfuric acid set aside or 5 days [754].
-Also obtained by reaction of benzoyl acetic ester with phloroisovalerophenone in

acetic acid in the presence of concentrated sulfuric acid at r.t. for 3 days
(31 %) [236].
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-Also obtained from Ochrocarpin B [1884].
-Also refer to: [650, 765, 1884 (12 %)].

yellow needles [762]; canary-yellow solid [1884];

long colourless needles [236];

m.p. 257-258° [762], 253-255° [1884], 244-245° [754], 242-244° [236];
'H NMR [754, 762, 1884], '*C NMR [1884],

IR [754, 762, 1884], UV [754, 762],

MS [754, 762, 1884]; TLC [236, 1884].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
typhimurium) [650]; Antioxidant [1884]; Cytotoxicity [1884].

5,7-Dihydroxy-8-(3-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one
(Isodispar B)

[98192-64-4] C,0H ;505 mol. wt. 338.36
COCH,CH(CHj3), Syntheses
HO 0.0 -Preparation as a mixture (36 %) from

(3-methylbutyryl)-phloroglucinol and ethyl
benzoylacetate [762] in acetic acid/concentrated. sul-
OH C4Hj furic acid set aside for 5 days [754].

-Also refer to: [236, 278, 650, 765, 1178, 1906].

~

white crystals [762];

m.p. 200-202° [762], 196-197° [754];

'"H NMR [754, 762, 1178], '3C NMR [1178], IR [754, 762, 1178],
UV [754, 762, 1178], MS [754, 762, 1178].

Isolation from natural sources

-From the leaves of Marila pluricostata [1906].
-From the fruits and the stem bark of Calophyllum dispar (Clusiaceae) [1178].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
typhimurium) [650]; Antiviral, anti HIV [278]; Antioxidant [1884]; Cytotoxicity
[278, 1178, 1906].
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5,7-Dihydroxy-6-(3-methyl-1-oxobutyl)-4-(4-methylphenyl)-2H-
1-benzopyran-2-one

C21H2005 mol. wt. 352.39
HO 0.0 Syntheses
_ -Preparation  from  2.4,6-trihydroxy-
(CH3),CHCH,CO isovalerophenone (24 %) [1884].

OH C¢Hy-CH3-p -Preparation [650] according to the
method [1884].

canary-yellow solid [1884]; m.p. 253-255° [1884];
"H NMR [1884], '*C NMR [1884], IR [1884], MS [1884]; TLC [1884].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella
typhimurium) [650].

1-[3-Bromo-4-[4-(2,3-difluorophenoxy)butoxy]-2-hydroxyphenyl]-

3-methyl-1-butanone

[811801-19-1] C21H23BI'F204 mol. wt. 457.31
OH Synthesis

F F Br COCH,CH(CH3), -Refer to: [2485].
'"H NMR [2485], MS [2485].
O(CH,),0

BIOLOGICAL ACTIVITY: Study of its activity as allosteric potentiator of
metabotropic glutamate receptor 2 (mGlu2) [2485].
1-[3-Bromo-2-hydroxy-4-(4-phenoxybutoxy)phenyl]-3-methyl-1-butanone
[811801-17-9] C, HysBrO, mol. wt. 421.33

OH Synthesis
Br COCH,CH(CH3), -Refer to: [2485].

"H NMR [2485], MS [2485].

C¢H50(CH,)40

BIOLOGICAL ACTIVITY: Study of its activity as allosteric potentiator of
metabotropic glutamate receptor 2 (mGlu2) [2485].
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1-[3,5-Dihydroxy-2-(3-methyl-2-butenyl)-4-[(3-methyl-2-butenyl)oxy]phenyl]-
3 methyl-1-butanone

[216300-89-9] Cy1H3004 mol. wt. 346.47
OH Synthesis
(CH3),C= CHCHZOjé[ CH,CH=C(CHs), -Refer to: [2684].
HO COCH,CH(CHs),

BIOLOGICAL ACTIVITY: For the prevention and treatment of bone and cartilage
diseases [2684].

3-Methyl-1-[2,4,5-trihydroxy-3,6-bis(3-methyl-2-butenyl)phenyl]-1-butanone

[198878-83-0] C,1H3004 mol. wt. 346.47
OH Synthesis
(CH3),C =CHCH, COCH,CH(CH3), -Refer to: [2686].
HO CH,CH=C(CHy), BIOLOGICAL ACTIVITY: As

OH bone resorption inhibitor for treat-
ment of bone diseases [2686].
3-Methyl-1-[2,4,6-trihydroxy-3,5-bis(3-methyl-2-butenyl)phenyl]-1-butanone
(3,5-Bis(Y Y-dimethylallyl)phloroisovalerophenone)

(4-Desoxyhumulone) (Deoxycohumulone)

[4374-93-0] C,1H3004 mol. wt. 346.47
OH Syntheses
(CH3),C =CHCH, COCH,CH(CHj), -Obtained by reaction of prenyl
bromide with phloroisovalero-
H OH phenone in aqueous potassium
CH,CH=C(CH3), hydroxide (13 %) [2609].

-Also obtained from phloroisovalerophenone which, in 2 N KOH and chloroben-
zene containing Aliquat 336 as phase-transfer catalyst and the mixture adjusted to
pH 12 with 2 N HCI, was prenylated with prenyl bromide at 0° for 4 h
(54.8 %) [491].

-Also obtained by reaction of prenyl bromide with 2,6-disodium salt of phloroiso-
valerophenone in benzene suspension at 0° under nitrogen [2615].

-Also obtained by thermal rearrangement of 2-isovaleryl-4,4-bis(3-methylbut-
2-enyl)-cyclohexane-1,3,5-trione in a sealed vial at 170° for 4 h (10 %) [703].

-Also obtained by treatment of phloroisovalerophenone in dioxan with 3-hydroxy-
3-methylbutene and boron trifluoride etherate [705] at 20° for 8 h (24 %) [704].

-Also obtained by reaction of phloroisovalerophenone with 1-bromo-3-methyl-
2-buten (3 mol) in the presence of the weakly basic resin DeAcidite H-IP (OH™
form) in boiling benzene (12.1 %) [708]. N.B.: The yield was similar at this
obtained by using 2-methyl-3-buten-2-ol but the isolation was simpler [708].
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-Also obtained by reaction of phloroisovalerophenone with 1-chloro-3-methyl-2-
butene (2 molar parts), magnesium oxide (0.5 equiv.) and potassium iodide (1 %)
[3309, 3310].

-Also refer to: [542, 907, 908, 1254, 1292, 2532, 2580, 2685, 2686, 3481].

Isolation from natural source
-From the hop (0.2-0.5 %) [2608] and the hop resins [164].
oil [703];
m.p. 86° [708], 82-84° [541, 704], 81-83° [2609], 81-82° [2608];
"H NMR [541, 703], UV [703], MS [703];
HPLC [3481]; TLC [703].

BIOLOGICAL ACTIVITY: As bone resorption inhibitor for treatment of bone
diseases [2686]; for the prevention and treatment of bone and cartilage
diseases [2685].

Tribenzoate [121426-03-7] C4oH404 mol. wt. 658.79
m.p. 138-139° [1401, 2609], 127° [702].
3-Methyl-1-[2,4,6-trihydroxy-3-(3,7-dimethyl-2,6-octanediene)phenyl]-

1-butanone
3-Geranyl-1-(3-methylbutanoyl)phloroglucinol

[144785-80-8] C,1H3004 mol. wt. 346.47
ICH3 CH; OH Isolation from
[
CH; —C=CHCH,CH,—C=CHCH, COCH,CH(CHj), natural sources
-From the aerial
HO OH parts of Hyper-

icum jovis [169].

-From the leaves of Hypericum styphelloides (Clusiaceae) [1083].
-From the leaves of Esenbeckia nesiotica Stand. (Rutaceae) [2625].
-From Helichrysum species (monticola and anomalym) [1488].
-From the aerial parts of Helichrysum stenopterum [1487].

-From the aerial parts of Helichrysum platypterum [1487].

-From the aerial parts of Achyrocline alata [406].

-From Helichrysum infaustum [401].

-Also refer to: [1782, 3269].

'"H NMR [2625, 3269], '>C NMR [169, 2625, 3269],
IR [3269], MS [2625, 3269].

BIOLOGICAL ACTIVITY: Antioxidant (human skin fibroblasts) [169].
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Triacetate [144785-84-2] Cy7H3407 mol. wt. 472.58
-Refer to: [2625]; 'H NMR [2625].

3-Methyl-1-(3,4-dihydro-5,7-dihydroxy-2,2-dimethyl-6-(3-methyl-2-butenyl)-
2H-1-benzopyran-8-yl)-1-butanone

[53771-36-1] C,1H3004 mol. wt. 346.47
COCH,CH(CHj3), Synthesis
HO O CH; -Obtained by thermal rearrangement of
CHj; 2-isovaleryl-4,4-bis(3-methylbut-2-enyl)
(CHj3),C=CHCHj; cyclohexane-1,3,5-trione in a sealed vial
OH at 170° for 4 h (16 %) [703].

0il [703]; '"H NMR [703], UV [703], MS [703];
TLC [703]; GLC [703].

1-[2,6-Dihydroxy-4-methyl-3,5-bis(3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone

[216300-96-8] C,H,05 mol. wt. 332.48
OH Synthesis
(CH;),C =CHCH, COCH,CH(CH3), -Refer to: [2684].
CHj; OH BIOLOGICAL ACTIVITY: For

_ the prevention and treatment of
CH,CH=C(CH

2 (CHs) bone and cartilage diseases [2684].
3-Methyl-1-[2,4,6-trihydroxy-3-(3-methyl-2-butenyl)-5-(3-methylbutyl)-
phenyl]-1-butanone

(Prehumulone)
[93796-34-0] C,1H3,0,4 mol. wt. 348.48
OH Syntheses
(CH;),C=CHCH, COCH,CH(CHj);, -Obtained by adding boron
trifluoride etherate to a solution
HO OH of  2,4,6-trihydroxy-3-isopentyl-
CH,CH,CH(CH3), isovalerophenone and 2-methyl-

3-buten-2-ol in dioxane and stirring
the mixture at 20° for 7 h
(22 %) [542].

-Also obtained by reaction of 4-bromo-2-methyl-2-butene with phlor-4-methyl-
pentanophenone in the presence of potassium hydroxide in dilute methanol first
at 0°, then at r.t. for 25 h (4 %) [2624].

oil [542]; yellow oil [2624];
'"H NMR [542], UV [542], MS [542].
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1-[2,4-Dihydroxy-3,5-bis(3-methylbutyl)phenyl]-3-methyl-1-butanone

[25915-31-5] C,1H3405 mol. wt. 334.50
OH Syntheses

(CH3),CHCH,CH, COCH,CH(CHj3), -Obtained by perhydrogenation

of (—) tetrahydrohumulone in

HO methanol in the presence of 5 %

CH,CH,CH(CHj3), PtO2 (Adam’s catalyst) and 2 %

Pt as  chloroplatinic  acid
(3540 %) [828].

-Also refer to: [829].
white crystals [828]; m.p. 70-70.5° [828];
"H NMR [828, 829], IR [828], UV [828].

3-Methyl-1-[2,4,6-trihydroxy-3,5-bis(3-methylbutyl)phenyl]-1-butanone
(4-Deoxytetrahydrohumulone), (3,5-diisoamyl-phloroisovalerophenone) (I11)

[22748-59-0] C,1H3404 mol. wt. 350.50
OH Syntheses
(CH3),CHCH,CH, COCH,CH(CHj3); -Obtained by hydrogenation of
Lupulon (m.p. 93-94°) [557],
HO OH *in the presence of palladium
CH,CH,CH(CHj3), [811, 2615];

*in the presence of palladium chloride in methanol [557, 1254, 1255, 2613, 3330].
-Also refer to: [898, 1181, 2685, 2686, 3304, 3306, 3330, 3339].

"H NMR [898], UV [557, 898, 3330].

BIOLOGICAL ACTIVITY: As bone resorption inhibitor for treatment of bone
diseases [2686]; For the prevention and treatment of bone and cartilage
diseases [2685].

Tribenzoate [26104-08-5] C4oH4607 mol. wt. 662.83

-Obtained by reaction of benzoyl chloride with the title ketone in the presence of
pyridine for 3 days at r.t. under CO, atmosphere [813].
-Also refer to: [811, 898, 2609, 3330].

m.p. 167-168° [898], 165-166° [2609], 164—165° [3330],
164° [813], 163—-164° [811]; UV [898].
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1-[4-[4-(2,3-Difluorophenoxy)butoxy]-2-hydroxy-3-methylphenyl]-

3-methyl-1-butanone

[811801-08-8] CoHy6F,04 mol. wt. 392.44
OH Synthesis

F F CH; COCH,CH(CHj3), -Refer to: [2485].
'H NMR [2485], MS [2485].
O(CH»)40

BIOLOGICAL ACTIVITY: Study of its activity as allosteric potentiator of
metabotropic glutamate receptor 2 (mGlu2) [2485].

1-[4-[4-(2-Fluorophenoxy)butoxy]-2-hydroxy-3-methylphenyl]-3-methyl-

1-butanone

[811801-06-6] C,,H»7FO, mol. wt. 374.45
OH Synthesis

F CH; COCH,CH(CHj), -Refer to: [2485].
"H NMR [2485], MS [2485].
O(CH,)40

BIOLOGICAL ACTIVITY: Study of its activity as allosteric potentiator of
metabotropic glutamate receptor 2 (mGlu2) [2485].
3-Methyl-1-(2,4,6-trihydroxy-3-isopentyl-5-phenylazophenyl)-1-butanone
[115120-54-2] CoHoN,Oy mol. wt. 384.48

OH Synthesis
(CH3),CHCH,CH, N:NQ -Refer to: [2610].
m.p. 143° [2610].
HO OH
COCH,CH(CH3),
1-[2-Hydroxy-3-methyl-4-(4-phenoxybutoxy)phenyl]-3-methyl-1-butanone
[811801-04-4] C1oH,304 mol. wt. 356.46
OH Synthesis
CH; COCH,CH(CH3), -Refer to: [2485].
'"H NMR [2485], MS [2485].
CgH50(CH,),0

BIOLOGICAL ACTIVITY: Study of its activity as allosteric potentiator of
metabotropic glutamate receptor 2 (mGlu2) [2485].
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5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(3-methyl-1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one
(Mammein) (Mammea B/BA)

[521-38-0] CoyHygOs5 mol. wt. 372.46
COCH,CH(CH3), Syntheses

HO 0.0 -Obtained by reaction of prenyl bromide

_ with 5,7-dihydroxy-8-(3-methyl-

(CH3),C=CHCH, 1-oxobutyl)-4-propyl-2H-1-benzopyran-

OH C;H; 2-one in the presence of 10 % aqueous

potassium hydroxide at 0° (3045 %)
[765], (23 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. and Mammea africana
(Guttiferae) [765, 1006].

-From only seed of Mammea africana (Guttiferae) [751].

-From the seed of Mammea americana L. (Guttiferae) [753, 758, 759, 886, 887,
1001, 1003, 1004, 10071].

-From the bark of Mammea africana G. Don (Guttiferae) [553, 1082].

needles [751, 753]; white needles [762]; transparent prisms [887];

m.p. 128.5-129.5° [887], 128—129° [762], 128° [751], 127° [753, 754, 1006];
'"H NMR [751, 753, 762], '*C NMR [751], IR [751, 753, 762],

UV [751, 753, 762, 886, 887], MS [751, 753, 762]; GC-MS [1082].

USE: Insecticide [753, 758, 759, 765, 1001, 1003, 1004].
BIOLOGICAL ACTIVITY: Antitumor [1006].

Hydrochloride Cy,H,305, HC1 mol. wt. 408.96

-Obtained by treatment of mammein in ethyl ether with hydrogen chloride for 1.5 h
(70 %) [887].

m.p. 142-144° [887]; UV [887].

Diacetate [38789-16-1] Ca6H3,07 mol. wt. 456.54

-Preparation by reaction of acetic anhydride with mammein in the presence of
pyridine at r.t. overnight [887].
-Also refer to: [753, 756].

m.p. 118-120° [753, 756], 105-107.5° [887];
IR [753, 756, 887], UV [887].
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Dimethyl ether [119042-58-9] Ca4H3,0s mol. wt. 400.52

-Preparation by treatment of mammein with dimethyl sulfate in the presence of
potassium carbonate in refluxing acetone for 1.5 h (74 %) [887].

-Also obtained by reaction of diazomethane in ethyl ether with mammein in acetone
at 0°, then at r.t. for 24 h [887].

m.p. 103-103.5° [887]; UV [887].
5,7-Dihydroxy-8-(3-methyl-2-butenyl)-6-(3-methyl-1-oxobutyl)-4-propyl-2H-

1-benzopyran-2-one
(Isomammein, Mammea B/AA)

[478-67-1] CaoHysO5 mol. wt. 372.46
CH,CH=C(CH3), Syntheses

HO 00 -Obtained by reaction of prenyl bromide

_ with 5,7-dihydroxy-6-(3-methyl-

(CH3),CHCH,CO 1-oxobutyl)-4-propyl-2H-1-benzopyran-

OH C3Hj 2-one in the presence of 10 % aqueous

potassium hydroxide at 0° (3045 %)
[765], (22 %) [762].

-Also obtained by treatment of 5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(3-methyl-
1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one (mammein) with methanolic potas-
sium hydroxide at r.t. overnight, followed by acidification [886], (61 %) [887].

-Also obtained by saponification of mammein diacetate with 1 N methanolic
potassium hydroxide overnight at r.t. [887].

-Also obtained by isomerization of 35,7-dihydroxy-6-(3-methyl-2-butenyl)-
8-(3-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one (mammea B/BA) by
treatment with methanolic 5 % potassium hydroxide at 20° overnight (80 %) [757].

-Also obtained by treatment of 5,7-dihydroxy-6-(3-methyl-1-oxobutyl)-4-propyl-
2H-1-benzopyran-2-one with 2-methyl-3-buten-2-ol in the presence of boron
trifluoride-ether complex [757] in dioxane solution at r.t. for 24 h (2 %) [1081].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [757, 1007] and Mammea
africana (Guttiferae) [765].

-From only seed of Mammea africana (Guttiferae) (small amount) [751].

-From Mammea africana G. Don (Guttiferae) [1082].

yellow compound [886]; yellow needles [762];

m.p. 122.5-123° [1081], 119-121° [757], 119-120° [762, 887];
"H NMR [751, 757, 762], IR [757, 762, 8871,

UV [757, 762, 887], MS [751, 757, 7621;

GC-MS [1082]; TLC [757].

USE: Insecticide [757, 765].
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Diacetate C,6H3,07 mol. wt. 456.54

-Obtained by treatment of isomammein with acetic anhydride in the presence of
pyridine at r.t. overnight [887].

colourless crystals [887]; m.p. 98-99° [887]; UV [887].

Dimethyl ether [114002-07-2] C,4H3,05 mol. wt. 400.52

-Preparation by reaction of dimethyl sulfate with isomammein in the presence of
potassium hydroxide in refluxing acetone for 25.5 h (57 %) [887].

colourless oil [887]; IR [887], UV [887].

5,7-Dihydroxy-4-(1-hydroxypropyl)-8-(3-methyl-2-butenyl)-6-(3-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one

[38534-76-8] CyoH,50¢ mol. wt. 388.46
CH,CH=C(CH3), Syntheses

HO 0.0 -The 4-[1-(acetyloxy)propyl]-

_ 5,7-dihydroxy-6-(3-methyl-2-butenyl)-

(CH3),CHCH,CO 8-(3-methyl-1-oxobutyl)-2H-1-benzop-

OH ?H— C,H; yran-2-one  was isomerised and

OH deacylated  when  treated  with

methanolic 5 % potassium hydroxide
at 20° overnight [758].

-Also refer to: [756].
IR [756, 758], UV [756, 758], MS [756, 758].

Triacetate [38534-63-3] CosH3409 mol. wt. 514.57

-Obtained by treatment of the titled compound with pyridine-acetic anhydride
mixture [758].
-Also refer to: [756].

IR [756, 758], UV [756, 758], MS [758].
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5,7-Dihydroxy-4-(1-hydroxypropyl)-8-(3-methyl-2-butenyl)-6-(3-methyl-
1-oxobutyl)-2H-1-benzopyran-2-one (1S)
(Kayeassamin G)

[1080509-35-8] C,,H,506 mol. wt. 388.46
CH,CH=C(CHjy), Isolation from natural sources
HO 0.0 -From flowers of Kayea assamica [3315].
_ yellow [3315];
(CH3),CHCH,CO ()% = —33.23° (chloroform) [3315].
OH fH_ C2H5
OH
"H NMR [3315], >C NMR [3315], IR [3315], UV [3315],
MS [3315].

BIOLOGICAL ACTIVITY: Cytotoxicity [3315].

5,7-Dihydroxy-6-(3-methylbutyl)-8-(3-methyl-1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one

(Dihydromammein)
[37975-69-2] C2H3005 mol. wt. 374.48
COCH,CH(CH3), Syntheses
HO 00 -Obtained by  hydrogenation  of
_ 5,7-dihydroxy-6-(3-methyl-2-butenyl)-
(CH3),CHCH,CH, 8-(3-methyl-1-oxobutyl)-4-propyl-2H-
OH C;H; 1-benzopyran-2-one (mammein) [886],

(75 %) [887].
-Also refer to: [1005].
m.p. 133-134.5° [1005], 132-133° [887]; UV [886, 887].

Diacetate [120363-74-8] CasH3407 mol. wt. 458.55

-Obtained by hydrogenation of mammein diacetate in the presence of PtO, in
methanol (90 %) [3014].

-Also obtained by acetylation of dihydromammein with acetic anhydride at
r.t. (45 %) [1005].

m.p. 86-87° [887]; IR [887], UV [887].

Dimethyl ether [120363-73-7] C14H3405 mol. wt. 402.53

-Obtained by hydrogenation of mammein dimethyl ether in the presence of PtO, in
methanol (76 %) [3014].

-Also obtained by methylation of dihydromammein with dimethyl sulfate in the
presence of potassium carbonate in refluxing acetone for 4 h (86 %) [887].

m.p. 89-90° [887]; UV [887].
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5,7-Dihydroxy-8-(3-methylbutyl)-6-(3-methyl-1-oxobutyl)-4-propyl-2H-
1-benzopyran-2-one
(Isodihydromammein) (Dihydroisomammein)

[123127-70-8] C2H3005 mol. wt. 374.48
CH,CH,CH(CH3), Syntheses

HO 0.0 -Obtained by  hydrogenation  of

_ 5,7-dihydroxy-8-(3-methyl-2-butenyl)-

(CHj;),CHCH,CO 6-(3-methyl-1-oxobutyl)-4-propyl-2H-

OH C;H; 1-benzopyran-2-one (isomammein)

[886], (89 %) [887].

-Could also be obtained by isomerization of 5,7-dihydroxy-6-(3-methylbutyl)-
8-(3-methyl-1-oxobutyl)-4-propyl-2H-1-benzopyran-2-one  (dihydromammein)
with potassium hydroxide in methanol at r.t. overnight [886], (81 %) [887].

m.p. 122-124° [887]; IR [887], UV [887].

Dimethyl ether [120363-75-9] C,4H3405 mol. wt. 402.53

-Preparation by reaction of dimethyl sulfate with dihydroisomammein in the pre-
sence of potassium carbonate in refluxing acetone [887].

m.p. 82-84° [887]; IR [887], UV [886, 887].

1-[3,4-Dihydro-7-hydroxy-5-(phenylmethoxy)-2,2-dimethyl-2H-
1-benzopyran-8-yl]-3-methyl-1-butanone

[854465-73-9] Cy3H,50, mol. wt. 368.47
COCH,CH(CHj3), Synthesis
HO O._CH; -Obtained by reaction of benzyl bromide with
CH; 5,7-dihydroxy-2,2-dimethyl-8-isovaleroylchroman in
the presence of potassium carbonate in boiling acetone
OCH,C¢Hj; for 2 h (53 %) [2481].

prisms or plates [2481]; m.p. 92-93° [2481].

Methyl ether [854465-70-6] C,4H3004 mol. wt. 382.50

-Preparation by reaction of 5-benzyloxy-7-hydroxy-2,2-dimethyl-8-isovaler-
oylchroman with methyl iodide in the presence of potassium carbonate in boiling
acetone during 60 h (92 %) [2481].

rectangular prisms [2481]; m.p. 90-91° [2481].
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7-Hydroxy-6-(3-methyl-2-butenyl)-5-methoxy-8-(3-methyl-1-oxobutyl)-
4-propyl-2H-1-benzopyran-2-one
(Mammein monomethyl ether)

C23H3005 mol. wt. 386.49
COCH,CH(CH3), Synthesis
HO 0.0 -Obtained by reaction of diazomethane
_ in ethyl ether with mammein in acetone
(CH3),C=CHCH, at 0°, then at r.t. for 24 h (37 %) [887].
CH;0 C3H;

pale yellow needles [887];
m.p. 80-82° [887]; IR [887], UV [887].

1-[4-[[6-O-(6-Deoxy-a-L-mannopyranosyl)-p-D-glucopyranosylJoxy]-
2,6-dihydroxy-phenyl]-3-methyl-1-butanone

(Lysidiside D)
[1000210-35-4] Cy3H3405 mol. wt. 518.52
OH R =[6-0-(6-Deoxy-o-L-mannopyranosyl)-p-D-

/@COCHZCH(CHm glucopyranosyl]
R—O OH

Isolation from natural sources

-From the roots of Lysidice rhodostegia Hance (family Fabaceae).

yellow powder [1090];

m.p. 201-203° [1090]; '"H NMR [1090], '3C NMR [1090], IR [1090],
UV [1090], MS [1090]; TLC [1090]; HPLC [1090];

()% = —8.5° (acetone) [1090].

1-[2,4-Bis(B-D-glucopyranosyloxy)-6-hydroxyphenyl]-3-methyl-1-butanone
(Lysidiciside B) (Lysidiside B)

[718608-84-5] Cy3H34014 mol. wt. 534.51
OH Isolation from natural sources
COCH,CH(CH3), -From the roots of Lysidice rhodostega
(Fabaceae) [1089, 1091].
Glc-p-0O 0-B-Glc

Yellow amorphous powder [1089];

m.p. 142-144° [1089];

"H NMR [1089], "*C NMR [1089], IR [1089], UV [1089], MS [1089];
()% = —86° (acetone) [1089].

BIOLOGICAL ACTIVITY: Vasodilator [1089].
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1-[3-B-D-Glucopyranosyl-6-(f-D-glucopyranosyloxy)-2,4-dihydroxyphenyl]-
3-methyl-1-butanone

[1000210-34-3] Ca3H34014 mol. wt. 534.51

OH Isolation from natural sources
B-D-pyranosyl COCH,CH(CHj), -From the roots of Lysidice rhodostegia
Hance (family Fabaceae).

HO O-B-D-pyranosyl  yellow powder [1090];

m.p. 157-150° [1090];

"H NMR [1090], '*C NMR [1090], IR [1090], UV [1090], MS [1090]; TLC
[1090]; HPLC [1090];

(0:)%5 = —25.2° (acetone) [1090].

USE: Antioxidant [1090].
4-[1-(Acetyloxy)propyl]-5,7-dihydroxy-6-(3-methyl-2-butenyl)-8-(3-methyl-

1-oxobutyl)-2H-1-benzopyran-2-one
(Mammea E/BA)

[98498-81-8] racemic C,4H;3004 mol. wt. 430.50
[26477-64-5]
[111321-13-2]

COCH,CH(CHj3), Syntheses

HO 00 -Obtained by reaction of prenyl

_ bromide with 4-[1-(acetyloxy)propyl]-

(CH3),C=CHCH; 5,7-dihydroxy-8-(3-methyl-1-oxobutyl)-
OH (le_ C,H; 2H-1-benzopyran-2-one in the presence

OCOCH; of aqueous potassium hydroxide at

0° (40 %) [766].
-Also refer to: [373, 762].

Isolation from natural sources
-From Mammea americana [758, 766].
-From Mammea africana seeds [759].

m.p. 50-51° [758];
"H NMR [758, 759], IR [758, 759], UV [758, 7591,
MS [758, 759].

BIOLOGICAL ACTIVITY: Insecticidal [758, 759, 766]; Toxicity [759].
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Diacetate [38534-84-8] CagH3400 mol. wt. 514.57

-Obtained by treatment of the titled ketone with pyridine-acetic anhydride at 100°
temperature overnight [758].

m.p. 20-22° [756, 758];

IR [756, 758], UV [758], MS [756, 758].
Dimethyl ether [26481-09-4] C,6H3404 mol. wt. 458.55
-Refer to: [756, 758, 759].

m.p. 88-90° [756, 758, 759];

IR [756, 758], UV [756, 758], MS [756, 758].

5-Hydroxy-8,8-dimethyl-6-(3-methyl-1-oxobutyl)-4-phenyl-2H ;8 H-pyrano
[2,3-f]chromen-2-one
(Mammea A/AA cyclo D) (Mammeigin)

[2289-11-4] Cy5H405 mol. wt. 404.46
CH; N Isolation from natural sources
CHj o 00 -From mamey seed oil of Mammea americana

" L (Guttiferae) [1003].
= -From flowers of Kayea assamica [3315].

OH C¢H; -From the fruit of Kilme)fera pumila Pohl. [901].

-From Mammea americana L (Clusiaceae)
[1004], seeds (Fruit and Spice Park) [3381].

-From the leaves of Marila pluricostata [1906].

-CO, extract of Mesua ferrea L. (Guttiferae) [236, 582, 3219].

-From Mammea harmandi (Pierre) Kosterm (Guttiferae), leaves and twigs [2589].

-From Kielmeyera elata [1156].

-From Kielmeyera pumila [2218].

-Also refer to: [553, 1006, 1081].

(CH;),CHCH,CO

yellow crystalline substance [1003];

m.p. 150-151° [1081], 149—150° [582], 148—150° [2218], 146-147° [1006],
145-146° [553], 144-146° [236, 1003, 1004], 140-142° [2589];

"H NMR [553, 1003, 1004, 2218, 3219],

13C NMR [3219], IR [553, 1003, 1004, 2218],

UV [236, 553, 1003, 1004, 2218], MS [553, 2218].

BIOLOGICAL ACTIVITY: Antiviral [278]; Cytotoxicity [278, 1906, 2589, 3315,
3381].
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mixture (composition completely given) Chemical Name p- cent
-mammea A/AB cyclo D mammeigin 67 % [3219]
-mammea A/AA cyclo D mammea A/AA cycloD 20 % [3219]
-mammea A/AD cyclo D mesuagin 13 % [3219]
mammea A/AB cyclo D
R =- (IjH_ C2H5
CH;

mammea A/AA cyclo D
R =—CHjy~ (IIH— CHj

CH;
mammea A/AD cyclo D
R = ~CH-CHj

CHj3
BIOLOGICAL ACTIVITY: Antibacterial [3219]; Antiprotozoal [3219].

5-Hydroxy-8-(1-hydroxy-1-methylethyl)-6-(3-methyl-1-oxobutyl)-4-phenyl-
2H-furo[2',3':5,6]benzo[1,2-b]pyran-2-one

(Ochrocarpin B)
Cs5H5406 mol. wt. 420.46
HO Isolation from natural sources
CH; CH; -From the bark of Ochrocarpos punctatus
3 = H. Perrier (Clusiaceae = Guttiferae) [616,
OO 1884].
— viscous liquid [616];
(CH3),CHCH,CO '"H NMR [616], '*C NMR [616],

OH CeHs g (616], UV [616]:
()% =0.12° (chloroform) [616].

BIOLOGICAL ACTIVITY: Anticancer [1884]; Against ovarian cancer cells [616,
1884]; Cytotoxicity [616].

3-Methyl-1-[2,4,6-trihydroxy-3,5-bis(phenylmethyl)phenyl]-1-butanone

[198878-91-0] Cy5H,604 mol. wt. 390.48
OH Syntheses
C¢HsCH, COCH,CH(CH3), -Refer to: [2685, 2686].
HO OH BIOLOGICAL ACTIVITY: As bone

resorption inhibitor for treatment of bone
diseases [2686]; For the prevention and
treatment of bone and cartilage
diseases [2685].

'"H NMR [2683].
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5,7-Dihydroxy-6-(3-methyl-2-butenyl)-8-(3-methyl-1-oxobutyl)-4-phenyl-2H-
1-benzopyran-2-one

(Mammea A/BA)
[5224-54-4] Cy5H,60s5 mol. wt. 406.48
COCH,CH(CH3), Synthesis
HO 00 -Obtained by reaction of 3-methyl-
_ 2-butenyl bromide with 5,7-dihydroxy-
(CH;),C = CHCH, 8-(3-methyl-butyryl)-4-phenylcoumarin
OH C¢H; in the presence of 10 % potassium

hydroxide at 0° under nitrogen over
1.5h (22 %) [762].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [754, 758, 759, 1007] and
Mammea africana (Guttiferae) [765].
-From the Bark of Mammea africana G. Don (Guttiferae) [553].

white needles [762]; colourless needles [754];

m.p. 125-126° [754], 123-125° [762], 122-124° [2591];

"H NMR [754, 762, 2591, 3219], '*C NMR [3219], IR [754, 762, 2591],
UV [754, 762], MS [754, 762, 2591, 3219].

USE: Insecticide [758, 759, 765].
5,7-Dihydroxy-8-(3-methyl-2-butenyl)-6-(3-methyl-1-oxobutyl)-4-phenyl-2H-

1-benzopyran-2-one
(Mammeisin) (Mammea A/AA)

[18483-64-2] C,5H5605 mol. wt. 406.48
CH,CH=C(CHj), Syntheses

HO 0.0 -Obtained by reaction of 3-methyl-

P 2-butenyl bromide with 5,7-dihydroxy-

(CH3),CHCH,CO 6-(3-methyl-butyryl)-4-phenylcoumarin

OH C¢Hs in the presence of 10 % potassium

hydroxide at 0° under nitrogen over
1.5 h (20 %) [762].

-Also obtained by adding 2-methyl-3-buten-2-0l to a solution of 4-phenyl-
5,7-dihydroxy-6-isovalerylcoumarin in dioxane and boron trifluoride etherate for
90 min at 50° [236].

Isolation from natural sources

-From kernels of the fruit of Mammea americana L. [754, 758, 759, 1004, 1007]
and Mammea africana (Guttiferae) [765, 1006].
-From the peelings of the fruit of Mammea americana L. (Guttiferae) [1003].



246 1 Butanones: Monoketones

-From both bark and seed of Mammea africana (Guttiferae) [751].
-From the Bark of Mammea africana G. Don (Guttiferae) [553].
-From Mesua ferrea (Guttiferae) [236].

-From the fruit peels (pericarpa of Kayea assamica) (Guttiferae) [428].

yellow needles [751, 754, 762]; yellow powdery solid [1007];

yellow substance [1001]; yellow crystalline solid [428];

m.p. 98-109° [1001, 1007], 98-102° [762], 98-100° [2547], 97° [428],
92-112° [236],

89—-100° [751], 83-84° [754, 1007], 83° [553];

"H NMR [428, 553, 751, 754, 762, 1004, 3219], '*C NMR [751, 3219],

IR [236, 428, 553, 751, 754, 762, 1007],

UV [428, 553,751, 754, 762, 1001, 1007, 25471, MS [428, 553, 751, 754, 762];

()3} =+22° (ethanol) [428].

USE: Insecticide [758, 759, 765, 1003, 1004].
BIOLOGICAL ACTIVITY: Antitumor [1006]; Toxicity [1007].

Diacetate [27127-44-2] CaoH3007 mol. wt. 490.55

-Obtained by reaction of acetic anhydride with 5,7-dihydroxy-8-(3-methyl-
2-butenyl)-6-(3-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one in the pre-
sence of pyridine (80 %) [1007].

-Also refer to: [278, 1028, 1906, 2547].

m.p. 122-124° [1001, 1007], 118-120° [2547], 86° [754];
'"H NMR [754, 1906], >*C NMR [1906],
IR [754, 1007, 1906], UV [1007], MS [754].

BIOLOGICAL ACTIVITY: Antiviral, anti HIV [278]; Cytotoxicity [278, 1906].

Dimethyl ether [103033-88-1] C,7H3¢05 mol. wt. 434.53

-Obtained by reaction of dimethyl sulfate with 5,7-dihydroxy-8-(3-methyl-
2-butenyl)-6-(3-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one in the pre-
sence of potassium carbonate in acetone (25 %) [1007].

-Also obtained by treatment of 5,7-dihydroxy-8-(3-methyl-2-butenyl)-6-(3-methyl-
1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one in ethyl ether with diazomethane
[1007].

-Also refer to: [1001, 1177].

m.p. 87° [754], 86-89° [1001, 1007];
"H NMR [754], IR [754, 1007], UV [754, 1007],
MS [754].
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9,10-Dihydro-8,8-dimethyl-5-hydroxy-6-(3-methyl-1-oxobutyl)-4-phenyl-8 H-
pyrano-[2,3-flchromen-2-one

(Dihydromammeigin)
[2289-30-7] Ca5H260s mol. wt. 406.48
CHj; Syntheses
CH3™ o -Obtained by hydroge.nation of mammeigin in
4 the presence of Pd-C in ethanol-THF at r.t. and
(CH3),CHCH,CO 2 atmosphere pressure [1003]. o
OH C4H; -Also obtained by treatment of mammeisin in

acetic acid containing a trace of H,SO,4 [1003].
-Also refer to: [760, 1004, 2547].
m.p. 164-165° [1003], 158-159° [2547];
IR [1004, 2547], UV [760, 1004, 2547].
Methyl ether Cy6H»505 mol. wt. 420.50
-Refer to: [2547]; m.p. 132° [2547].
8,9-Dihydro-5-hydroxy-8-(1-hydroxy-1-methylethyl)-6-(3-methyl-1-oxobutyl)-

4-phenyl-2H-furo[2',3':5,6]benzo[1,2-b]pyran-2-one
(Mammea AIAA cyclo F) (Cyclomammeisin)

[30563-62-3] C,5H5604 mol. wt. 422.48
[188817-92-7]
[111821-09-1] (racemic)

HOQ CH; Isolation from natural sources
CH;4 -From the fruit peels (pericarpa of Kayea
assamica) (Guttiferae), compound 3 [428].
0 OO0 m.p. 131-132° [762], 115-117° [756], 105°
sy
(CH;3),CHCH,CO "H NMR [428, 756, 762,

OH Ce¢Hs IR [428, 756, 762], UV [428, 756], MS [428,
756, 762].
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5,7-Dihydroxy-8-(3-methylbutyl)-6-(3-methyl-1-oxobutyl)-4-phenyl-2H-
1-benzopyran-2-one

[37972-55-7] C,5Hy505 mol. wt. 408.49
CH,CH,CH(CH3;), Syntheses

HO (ONXO) -Obtained by  hydrogenation of

_ 5,7-dihydroxy-8-(3-methyl-2-butenyl)-

(CH3),CHCH,CO 6-(3-methyl-1-oxobutyl)-4-phenyl-2H-

OH CgHs 1-benzopyran-2-one in ethanol in the

presence of 10 % Pd/C for 3 h at 28°
[1001], (47 %) [1007].

yellow derivative [1001];
m.p. 99-103° [1001, 1007];
IR [1001, 1007], UV [1001, 1007].

Diacetate [103209-93-4] CaoH3,05 mol. wt. 492.57

-Obtained by reaction of acetic anhydride with 5,7-dihydroxy-8-(3-methylbutyl)-
6-(3-methyl-1-oxobutyl)-4-phenyl-2H-1-benzopyran-2-one in the presence of
pyridine (28 %) [1007].

m.p. 98-102° [1007]; IR [1007], UV [1007].

1-[4,6-(Diacetyloxy)-2-hydroxy-3-(3,7-dimethyl-2,6-octanediene)phenyl]-
3-methyl-1-butanone

[144785-82-0] C25H34O6 mol. wt. 430.54
CH; CH; OH Isolation  from
CH; —C=CHCH,CH,—C=CHCH, COCH,CH(CH3), natural sources

-Refer to: [2625].
CH;COO OCOCH;

'"H NMR [2625].

1-[2,6-Dihydroxy-3,5-bis(3-methyl-2-butenyl)-4-(3-methyl-2-butenyloxy)
phenyl]-3-methyl-1-butanone

(Lupulone)
C26H3804 mol. wt. 414.58
OH Syntheses
(CH3),C =CHCH, COCH,CH(CH3), -Obtained by reaction of prenyl
bromide with 2,6-dihydroxy
(CHj3),C=CHCH,0 OH 3-prenyl-4-prenyloxyisovalero-
CH,CH=C(CHj3), phenone in the presence of

sodium ethoxide [1254].
-Also obtained by treatment of isovalerylphloroglucinol with 3-methyl-1-chloro-
2-butene in sodium methoxide-methanol (24.5 %) [3120].
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1-[2-Hydroxy-6-methyl-3,5-bis(3-methyl-2-butenyl)]-4-[(3-methyl-
2-butenyloxy)phenyl]-3-methyl-1-butanone

[198879-01-5] Cy7H4005 mol. wt. 412.61
¢H3 OH Synthesis
CH;—-C=CHCH, COCH,CH(CHj;), -Refer to: [2685].

BIOLOGICAL ACTIVITY: For

CH3_ICZCHCHZO CH C(P:IH—SC—CH the prevention and treatment
CH; 2N 3 of bone and cartilage diseases
CH, [2685].

1-[3,4-Dihydro-7-hydroxy-5-(phenylmethoxy)-6-(phenylmethyl)-2,2-dimethyl-
2H-1-benzopyran-8-yl]-3-methyl-1-butanone

C30H3404 mol. wt. 458.60
COCH,CH(CH3), Synthesis
HO O._ CHj; -Obtained by reaction of benzyl bromide with
CH; 5,7-dihydroxy-2,2-dimethyl-8-isovaleroylchroman
C¢HsCH, in the presence of potassium carbonate in boiling
OCH,C¢Hj; acetone for 2 h [2481].

long, thin, pale greenish prisms [2481]; m.p. 117° [2481].

1-[3,5-Bis(3,7-dimethyl-2,6-octadienyl)-2,4,6-trihydroxyphenyl]-3-methyl-
1-butanone

[198878-75-0] C31H4604 mol. wt. 482.70
OH Syntheses
CHjy~ (= CHCH,CH, —C=CHCH, COCH,CH(CHj3), -Refer to:
CH; CH, [2685,
HO OH 2686].
CH,CH= C=CH,CH,CH=C~CH;
CHj; CHj;

BIOLOGICAL ACTIVITY: As bone resorption inhibitor for treatment of bone
diseases [2686]; As preventive and therapeutic agent for bone and cartilage
diseases [2685].
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1-[2,4-Dihydroxy-3-[6-O-(3,4,5-trihydroxybenzoyl)-$-D-glucopyranosyl]-
6-[[6-0O-(3,4,5-trihydroxybenzoyl)-p-D-glucopyranosylJoxy]phenyl]-
3-methyl-1-butanone

(Kunzeaphlogin B)

[1109229-46-0] C37H4,025 mol. wt. 838.73

OH
HO OH OH

o HO. Oj\)(;[ CHy0- SQ OH
© o
HO CO-OCH,._O COCH,CH(CHy), H
OH

HO HO OH
OH

Isolation from natural sources

-From the leaves of Kunzen ambigua (Myrtaceae) [1612].

pale yellow amorphous powder [1612];
"H NMR [1612], '*C NMR [1612], UV [1612], MS [1612];
()% = —45° (methanol) [1612].

2.4 From 3,3-Dimethyl-1-Butanoic Acid
2.4.1 Unsubstituted Hydroxyketones

1-(3-Hydroxyphenyl)-3,3-dimethyl-1-butanone
[940307-82-4] C12H602 mol. wt. 192.26
OH Synthesis

-Refer to: [1465].
CHy
COCH2 - (l:_ CH3

CHj3
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1-(4-Hydroxyphenyl)-3,3-dimethyl-1-butanone
[14392-74-6] C2H60, mol. wt. 192.26

OH Syntheses
-Obtained by Fries rearrangement of phenyl 3,3-dimethyl-
butyrate in the presence of BF3;-H,O in a closed pressure
CH3 tube at 80° for 1 h (88 %) [2514].
COCHz—(Ij— CHz -Also obtained by treatment of its methyl ether with
CHj pyridinium chloride at 190° [627].
-Also refer to: [414, 415].

m.p. 102-105° [414], 105° [415];
"H NMR [2514], '°C NMR [2514], MS [2514].

Methyl ether [85157-92-2] C15H 40, mol. wt. 206.28

-Obtained by reaction of 3,3-dimethylbutanoic acid with anisole in the presence of
PPA at 80° (76-100 %) [627].

-Also obtained by reaction of 3,3-dimethylbutanoyl chloride with anisole [549] in
the presence of aluminium chloride in methylene chloride at 0° (76—100 %) [627].
-Also obtained from a mixture of palladium(Il) chloride and 4-methoxy-p-tert-
butylstyrene in aqueous N,N-dimethylformamide at 100° until completion shown
by TLC [1096].

-Also refer to: [963, 1227, 1680].

b.p.; 130-132° [549];
'"H NMR [549, 1096, 1680], '*C NMR [1680], MS [1227].

1-(2,4-Dihydroxyphenyl)-3,3-dimethyl-1-butanone

[1204737-56-3] C,H,40; mol. wt. 208.26

OH CH; Synthesis

COCH2—|C— CH; IRefer to: [1672].
ICH3 H NMR [1672].

HO

1-(2,4,6-Trihydroxyphenyl)-3,3-dimethyl-1-butanone

C12H1604 mol. wt. 224.26
OH CH; Synthesis
COCHz'?_CH3 -Obtained by reaction of tert-butylacetyl chloride
CH; with phloroglucinol in the presence of aluminium
HO OH chloride in nitrobenzene at 60° (70 %) [1884].

yellow solid [1884];
'"H NMR [1884], '*C NMR [1884], MS [1884].
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2.4.2 Substituted Hydroxyketones

1-(2,3-Dichloro-4-hydroxyphenyl)-3,3-dimethyl-1-butanone

[55507-71-6] C]2H14C1202 mol. wt. 261.15
Cl ICH3 Synthesis
Cl COCH,—C—CH;,4 -Refer to: [739].
|

CH, m.p. 156.5-157.5° [739].

HO

1-(3,5-Dichloro-4-hydroxyphenyl)-3,3-dimethyl-1-butanone
C12H14C1202 mol. wt. 261.15

OH Synthesis
Cl Cl -Obtained by treatment of 2,6-dichlorophenyl trimethyl-
acetate, first in carbon disulfide, then at 135-145° for 2 h
,CH3 after carbon disulfide elimination (28 %) [3078].
COCHZ—IC—CHg m.p. 94-95.5° [3078].
CH;,

1-(2-Chloro-4-hydroxyphenyl)-3,3-dimethyl-1-butanone
[1506-73-6] C,H,5Cl10O, mol. wt. 226.70

OH Syntheses
-Refer to: [2047, 2048, 2057, 2766, 2767].
b.p.o.g 128-165° [2767];
Cl ?Hs m.p. 97-98° [2047, 2048, 2057, 2766, 2767].
COCHz—?_ CH3
CHj;

1-(2,4-Dihydroxy-3-iodophenyl)-3,3-dimethyl-1-butanone

[1204737-68-7] C12H5103 mol. wt. 334.15
OH ICH3 Syntheses
I COCH,— |C_ CH, -Refer to: [1672].

1
CH, H NMR [1672].
HO
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1-(3,5-Dichloro-2,6-dihydroxy-4-methoxyphenyl)-3,3-dimethyl-1-butanone
(DIF-1) (3M)

[861889-83-0] C13H16CL,04 mol. wt. 307.17

OH CH; Syntheses
Cl COCHQ_(I:_CH:; -Preparation by adding a solution of sulfuryl
(le chloride (1.5 equiv.) in ethanol to a solu-
CH;0 OH 3 tion of 1-(2,6-dihydroxy-4-methoxyphenyl)-
Cl 3,3-dimethyl-1-butanone in chloroform at r.t.;
then, the solution was stirred for 1 h at

r.t. [1129].

-Also refer to: [1772, 1773, 1777].
Yellow amorphous solid [1129]; MS [1129].

BIOLOGICAL ACTIVITY: DIF-1 derivs. for treating diabetes and obesity [1773];
Dictyostelium differentiation-inducing factor-1 derivs. promotion of glucose con-
sumption in mammalian cells [1777]; Structural requirements of Dictyostelium
differentiation-inducing factors for their stalk-cell-inducing activity in
Dictyostelium cells and antiproliferative activity in K562 human leukemic
cells [1129].

1-(3-Chloro-2,6-dihydroxy-4-methoxyphenyl)-3,3-dimethyl-1-butanone
(DIF-3) (3M)

[861889-91-0] C3H7,Cl104 mol. wt. 272.73
OH ICH3 Syntheses

Cl COCH,-C—CH; -Preparation by adding a solution of sulfuryl

ICH3 chloride (1.5 equiv.) in ethanol to a solu-

CH;0 OH tion of 1-(2,6-dihydroxy-4-methoxyphenyl)-

3,3-dimethyl-1-butanone in chloroform at r.t.,
then, the solution was stirred for 1 h at
r.t. [1129].

-Also refer to: [1772, 1777].
Yellow amorphous solid [1129]; MS [1129].

BIOLOGICAL ACTIVITY: Dictyostelium differentiation-inducing factor-1
derivs. promotion of glucose consumption in mammalian cells [1777]; Structural
requirements of Dictyostelium differentiation-inducing factors for their stalk-cell-
inducing activity in Dictyostelium cells and antiproliferative activity in K562
human leukemic cells [1129].
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1-(4-Hydroxy-3-methylphenyl)-3,3-dimethyl-1-butanone

C13H1802 mol. wt. 206.28
OH Synthesis
CHj; -Refer to: [218].
Methyl ether [927911-90-8]
CH; C14H00, mol. wt. 220.31
COCHz_IC_CH3 -Obtained by reaction of 3,3-dimethylbutanoic acid with
CH; 2-methylanisole in the presence of HSiMe,Cl and InCl; in

1,2-dichloroethane, first 1 h at r.t., then heated at 80° for 4 h
(81 %) [218].

"H NMR [218], '*C NMR [218], IR [218], MS [218].

1-(2,6-Dihydroxy-4-methoxyphenyl)-3,3-dimethyl-1-butanone

[861889-78-3] C13H1804 mol. wt. 238.28
OH §H3 Synthesis

COCH, —C—CH; -Preparation by reaction of 3,3-dimethylbutyryl

(I:H3 chloride with phloroglucinol monomethyl ether

CH;0 OH in the presence of aluminium chloride in

methylene chloride at r.t. [1129].

BIOLOGICAL ACTIVITY: Structural requirements of Dictyostelium
differentiation-inducing factors for their stalk-cell-inducing activity in
Dictyostelium cells and antiproliferative activity in K562 human leukemic
cells [1129].

1-(4-Ethyl-2,5-dihydroxyphenyl)-3,3-dimethyl-1-butanone
C14H2()O3 mol. wt. 236.31

OH CH; Synthesis
COCH, -C-CH; -Refer to: [2441].
éH'g Dimethyl ether [153756-53-7]
CH3CH2 ’ C16H24O3 mol. wt. 264.37
OH

Obtained by acylation of 2-ethyl-1,4-dimethoxybenzene with 3,3-dimethylbutanoic
acid in the presence of trifluoroacetic anhydride [2441].

1-(2,4-Dihydroxy-3-propylphenyl)-3,3-dimethyl-1-butanone

[194855-72-6] Cy5Hx05 mol. wt. 250.34
OH CH; Syntheses
C3H, COCH,-C-CH; -Refer to: [18, 20, 21, 23, 307, 1534].
CH,  'HNMR[21].

HO
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5,7-Dihydroxy-4-ethyl-6-(3,3-dimethyl-1-oxobutyl)-2H-1-benzopyran-2-one

C17H2()O5 mol. wt. 304.34
HO OO Syntheses
?Hs _ -Preparation from (3,3-dimethylbutyryl)
CH;~ ?— CH,CO phloroglucinol (39 %) [1884].
CH, OH C,Hs  -Preparation [650] according to the

method [1884].

canary-yellow solid [1884]; m.p. 231-234° [1884];
"H NMR [1884], *C NMR [1884], IR [1884], MS [1884]; TLC [1884].

BIOLOGICAL ACTIVITY: Inhibition of growth (Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella

typhimurium) [650].
1-[2-(1,1-Dimethylethyl)-6-hydroxy-5-benzofuranyl]-3,3-dimethyl-1-butanone
CsH2403 mol. wt. 288.39

(IIH3 Synthesis

HO O._ C-CH; -Obtained by treatment of 2.4-bis(tert-
CH; mICH3 butylethynyl)-1,5-diacetoxybenzene with
CH5— IC— CH,CO NaOH (6 equiv.) in THF/MeOH/H,0 at

CH, 80° (31 %) [1875].

"H NMR [1875], >C NMR [1875], IR [1875].
1-[2-Hydroxy-4-(phenylmethoxy)-3-propylphenyl]-3,3-dimethyl-1-butanone
[194855-33-9] C,,H»505 mol. wt. 340.46

OH CH; Syntheses

|
C;H; COCH,~C—CH; -Refer to: [18, 19].
CHj;
C¢H5CH,0
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2.5 From 4-Cyclohexyl-1-Butanoic Acid
2.5.1 Unsubstituted Hydroxyketones

4-Cyclohexyl-1-(2-hydroxyphenyl)-1-butanone
[25804-66-4] C16H220, mol. wt. 246.35

OH Synthesis
CO(CH,)3 O -Obtained by Fries rearrangement of phenyl cyclohexy-
Ibutyrate with aluminium chloride at 140° [3116].
b.p.1.5 158° [2513]. b.p.s 220° [3116].
2,4-Dinitrophenylhydrazone [25804-67-5] Cy,HsN4Os  mol. wt. 426.47
m.p. 237° [2513], 125° [3116].

4-Cyclohexyl-1-(4-hydroxyphenyl)-1-butanone
[1760-65-2] C16H2,0, mol. wt. 246.35

OH Synthesis
-Obtained by Fries rearrangement of phenyl cyclohexyl-
butyrate with aluminium chloride at 110° (60 %) [3115].

m.p. 136-137° [2513], 137° [3115], 153-154° [2927];
CO(CH2)3O IR [2927].

2,4-Dinitrophenylhydrazone [25804-69-7] C,,H,sN4Os5  mol. wt. 426.47
m.p. 110° [3115], 127° [2513].

4-Cyclohexyl-1-(2,4-dihydroxyphenyl)-1-butanone
[709032-85-9] C16H2205 mol. wt. 262.35

OH Synthesis
CO(CH,)3 O -Obtained by reaction of 4-cyclohexylbutyric acid
on resorcine in the presence of boron
HO trifluoride [2036].
m.p. 98-107° [2036]

4-Cyclohexyl-1-(2,5-dihydroxyphenyl)-1-butanone

[408310-63-4] C16H2,03 mol. wt. 262.35
OH Synthesis
CO(CH,)3 -Obtained by reaction of 4-cyclohexylbutyric acid on

hydroquinone in the presence of boron
trifluoride [2036].
OH m.p. 109-110° [2036]
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2.5.2 Substituted Hydroxyketones

4-Cyclohexyl-1-(5-bromo-2-hydroxyphenyl)-1-butanone

C16H21Br02 mol. wt. 325.25
OH Synthesis
CO(CH,)3 -Obtained by Fries rearrangement of 4-bromophe-

nylcyclo-hexylbutyrate with aluminium chloride at
110° (59 %) [3115].
Br b.p.; 160° [3115].

4-Cyclohexyl-1-(3-chloro-4-hydroxyphenyl)-1-butanone

Ci6H2:CIO, mol. wt. 280.79
OH Synthesis
Cl -Obtained by Fries rearrangement of 2-chlorophenyl

cyclohexylbutyrate with aluminium chloride at 110°
(50 %) [3115].
CO(CHy)s b.p.s 230° [3115].

2,4-Dinitrophenylhydrazone C,,H,5CIN4O5 mol. wt. 460.92
m.p. 135° [3115].

4-Cyclohexyl-1-(5-chloro-2-hydroxyphenyl)-1-butanone

Ci6H2:ClO, mol. wt. 280.79
OH Synthesis
CO(CH,)3 -Obtained by Fries rearrangement of 4-chlorophenyl

cyclohexylbutyrate with aluminium chloride at 110°
(52 %) [3115].
Cl b.p.; 195° [3115].

4-Cyclohexyl-1-(2-hydroxy-4-methylphenyl)-1-butanone

[132180-62-2] C17H240, mol. wt. 260.38
OH Synthesis
CO(CH,)3 -Refer to: [2036].

b.p.o2 160° [2036]; m.p. 29.5-30° [2036].
CH;
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4-Cyclohexyl-1-(2-hydroxy-5-methylphenyl)-1-butanone

[25804-40-4] C17H240, mol. wt. 260.38
OH Synthesis
CO(CH,) -Obtained by Fries rearrangement of 4-methylphenyl

cyclohexylbutyrate with aluminium chloride at 110°
(64 %) [3115].
CH; b.p.3 185° [2513], b.p.3 193° [3115].
2,4-Dinitrophenylhydrazone [25804-41-5] Cy3HsN4Os  mol. wt. 440.50
m.p. 180° [3115], 174-175° [2513].

4-Cyclohexyl-1-(4-hydroxy-2-methylphenyl)-1-butanone
[132180-63-3] C17H24,0, mol. wt. 260.38

OH Synthesis
-Obtained by Fries rearrangement of 3-methylphenyl
cyclohexylbutyrate with aluminium chloride at 110°

CH; (55 %) [3115].
CO(CHy); b.p., 196-197° [3115].
2,4-Dinitrophenylhydrazone Cy3H,3N4O5 mol. wt. 440.50

m.p. 160° [3115].

4-Cyclohexyl-1-(4-hydroxy-3-methylphenyl)-1-butanone
[25804-38-0] C7H40, mol. wt. 260.38

OH Synthesis
CH; -Obtained by Fries rearrangement of 2-methylphenyl
cyclohexylbutyrate with aluminium chloride at 110°
45 %) [3115].
CO(CH,)3 b.p.; 146° [2513]; m.p. 145° [3115].

2,4-Dinitrophenylhydrazone  [25804-39-1] C,3H,3N4Os  mol. wt. 440.50
m.p. 241° [2513], 201° [3115].

4-Cyclohexyl-1-(2-hydroxy-3,4-dimethylphenyl)-1-butanone
[855620-89-2] C15H60, mol. wt. 274.40

OH Synthesis
CH; CO(CH,)3 —<:> -Refer to: [2036].

m.p. 38—40° [2036].
CHj;
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4-Cyclohexyl-1-(2-hydroxy-4,6-dimethylphenyl)-1-butanone
[854866-87-8] C13H60, mol. wt. 274.40

OH Synthesis
/@CO(CthO —Refer to: [2036].
CH;

m.p. 45;2-46° [2036].
CH;

4-Cyclohexyl-1-(4-hydroxy-2,3-dimethylphenyl)-1-butanone
C18H26O2 mol. wt. 274.40

CH; Synthesis
CH; CO(CH2)3—<:> -Refer to: [2036].
m.p. 77.7-78.4° [2036].

HO

4-Cyclohexyl-1-(2-ethyl-4-hydroxyphenyl)-1-butanone
CisHa602 mol. wt. 274.40

OH Synthesis
-Obtained by Fries rearrangement of 3-ethylphenyl
cyclohexylbutyrate with aluminium chloride at 110°

C,H; (50 %) [3115].
CO(CHy)3 b.p.7 220° [3115].
2,4-Dinitrophenylhydrazone Cy4H3oN4O5 mol. wt. 454.53

m.p. 155° [3115].

3 Aromatic Hydroxyketones Derived from Diphenyle

3.1 Unsubstituted Hydroxyketones

1,1’-(2-Hydroxy[1,1’-biphenyl]-3-yl)-1-butanone

Ci16H1602 mol. wt. 240.30

HO  CO(CH,),CH; Syntheses
-Obtained by Fries rearrangement of
O O 2-(butyryloxy)-biphenyl with aluminium chloride

at 160° for 30—45 min (15 %) [1257].
-Also refer to: [661].
b.p.3.5 185-190° [1257].
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1,1’-(2-Hydroxy[1,1’-biphenyl]-5-yl)-1-butanone

[95185-62-9] C16H1602 mol. wt. 240.30
HO Syntheses

-Obtained by Fries rearrangement of

O O 2-(butyryloxy)-biphenyl with aluminium chloride

at 160° for 30-45 min (40 %) [1257].
-Also obtained by treatment of its methyl ether with
pyridinium chloride for 1 h at reflux [504].

CO(CH,),CHj

-Also refer to: [661, 2704].

shiny colourless leaflets [504];
m.p. 123° [504], 122° [2704], 116-117° [1257].

USE: As colour developer [2704].

Methyl ether [854870-93-2] C7H,50, mol. wt. 254.33

-Preparation by reaction of butyryl chloride with 2-methoxydiphenyl in the pre-
sence of aluminium chloride in carbon disulfide for 4 h at r.t. (90 %) [504].

colourless leaflets [5S04]; b.p.;g 243-245° [504]; m.p. 64° [504].

Semicarbazone of the methyl ether Ci3H>1N30, mol. wt. 311.38
m.p. 186° [504].

1,1'-(3-Hydroxy[1,1’-biphenyl]-4-yl)-1-butanone
[131252-71-6] Ci6H1602 mol. wt. 240.30
OH Synthesis

-Preparation by reaction of butyryl chloride with

O O CO(CH,),CH; 3-methoxybiphenyl in the presence of aluminium
chloride in refluxing methylene chloride
(59 %) [443].

m.p. 80.5-81° [443].

1,1'-(3'-Hydroxy[1,1’-biphenyl]-4-yl)-1-butanone
Ci6H1602 mol. wt. 240.30
HO Synthesis

-Refer to: [443].
I~ D-corcmen,
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Methyl ether C17H1802 mol. wt. 254.33

-Obtained by reaction of butyryl chloride with 3-methoxybiphenyl in the presence
of aluminium chloride in ethylene chloride at 35° for 45 min (64 %) [443].

irregular white plates [443]; m.p. 62-63° [443].

1,1'-(4'-Hydroxy[1,1’-biphenyl]-3-yl)-1-butanone
C16H 1602 mol. wt. 240.30
CO(CH,),CH; Synthesis
-Obtained by diazotization of 4’-amino-
HO O O 3-butyryl-diphenyl [1879].
"H NMR [1879], IR [1879], MS [1879].
Methyl ether Cy7H30, mol. wt. 254.33

-Refer to: [1879].
"H NMR [1879], IR [1879], MS [1879].

1,1'-(4-Hydroxy[1,1’-biphenyl]-4-yl)-1-butanone
[32339-35-8] Ci6H1602 mol. wt. 240.30

Syntheses
HOCO(CH2)2CH3 -Obtained by Fries rearrangement of

4-butyryl-oxybiphenyl with aluminium
chloride in nitrobenzene, first at 20° for
12 h, then at 60° for 1 h [522].

-Also obtained by diazotization of 4’-amino-3-butyryldiphenyl [1879].
-Also refer to: [514].

prisms colourless [522];

m.p. 165° [514, 522];

"H NMR [1879], IR [1879], MS [1879].
Methyl ether [32339-34-7] C,7H50, mol. wt. 254.33
-Refer to: [847, 1879].

'"H NMR [1879], IR [1879], MS [1879].
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1-(4'-Hydroxy[1,1’-biphenyl]-4-yl)-2-methyl-1-butanone (S)

[120837-08-3] C17H150, mol. wt. 254.33
i Synthesis
HOCO H™GHs  Refer to: [1752].
CH; m.p. 95.5-98.5° [1457].
Methyl ether (S) [112231-64-8] C18H200, mol. wt. 268.36
Methyl ether [132041-56-6] C18H200, mol. wt. 268.36

-Refer to: [1752].

10-Undecenyl ether (S) [175797-78-1] C,3H350, mol. wt. 406.61
-Refer to: [1752].

1,1'-(3,5,2' 4 ,6'-Pentahydroxy[1,1’-biphenyl]-4-yl)-3-methyl-1-butanone
[26103-99-1] C7H,50¢ mol. wt. 318.33
Synthesis

OH OH
-Obtained by reaction of isovaleryl
HO O O COCH,CH(CH3)2  cpioride with phloroglucinol in the
OH OH presence of aluminium chloride in

nitrobenzene at 0° for 3 days [898].

Monohydrate C17H1806v H20 mol. wt. 336.34
-Refer to: [898] (X) (smaller amounts).
m.p. 256° (d) [898]; "H NMR [898], UV [898].

3.2 Substituted Hydroxyketones

1,1’-(3-Chloro-2-hydroxy[1,1’-biphenyl]-5-yl)-1-butanone

Ci6H15CIO, mol. wt. 274.75
HO (I Synthesis
-Refer to: [502].
O O Methyl ether C;;H,,ClO, mol. wt. 288.77
CO(CH,),CH3

-Obtained by reaction of butyryl chloride with 3-chloro-2-methoxybiphenyl in the
presence of aluminium chloride in carbon disulfide. After 12 h standing at r.t., the
mixture was heated on a water bath (69 %) [502].

oil [502]; b.p.;5 230° [502].
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1-[4'-Fluoro-4-hydroxy-6-methoxy[1,1’-biphenyl]-3-yl]-1-butanone
[152609-12-6] C7H7FO; mol. wt. 288.32
CO(CH,),CH; Syntheses

-Refer to: [94, 233].
A on
BIOLOGICAL ACTIVITY: As leukotriene

CH;0 antagonist for the treatment or prevention of
Alzheimer’ disease [94].

1-[4-(3-Chloropropoxy)-4'-fluoro-6-hydroxy[1,1’-biphenyl]-3-yl]-1-butanone

C19H20C1FO3 mol. wt. 350.82
CO(CH,),CH; Synthesis
-Refer to: [94].
F O O OCH,CHCHoCL - £ethyl ether  [152609-14-8]
HO C20H22C1FO3 mol. wt. 364.84

BIOLOGICAL ACTIVITY: As leukotriene antagonist for the treatment or preven-
tion of Alzheimer’ disease [94].

4 Aromatic Hydroxyketones Derived
from Diphenylmethane

4.1 Unsubstituted Hydroxyketones

1-[2-Hydroxy-5-(phenylmethyl)phenyl]-1-butanone
C17H502 mol. wt. 254.33

OH Synthesis
CO(CH,),CH; -Obtained by Fries rearrangement of 4-hydroxy-
diphenylmethane butyrate in the presence of aluminium
chloride [3326].
CH2C6H5 m.p. 52° [3326]

1-[4-Hydroxy-3-(phenylmethyl)phenyl]-1-butanone
Cy7H 150, mol. wt. 254.33

OH Synthesis
CH,C¢Hs -Obtained by Fries rearrangement of 2-hydroxy-
diphenylmethane butyrate with aluminium chloride in nitro-
benzene, first at r.t. overnight, then between 50 and 60° for
CO(CH,),CH; 4 h [3326].
m.p. 142° [3326].
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Methyl ether C,3H500, mol. wt. 268.36

-Obtained by reaction of dimethyl sulfate with 5-butyryl-2-hydroxydiphe-
nylmethane in the presence of sodium hydroxide in dilute ethanol [3326].

m.p. 106° [3326].

1-[2,4-Dihydroxy-3-(phenylmethyl)phenyl]-1-butanone
C7H 503 mol. wt. 270.33

OH Syntheses

C¢HsCH, CO(CH,),CH; -Obtained treatment of 2-hydroxy-3-benzyl-
4-benzyloxybutyrophenone with concentrated

HO hydrochloric acid in boiling acetic acid [2181].

-Also obtained by reaction of 2-benzylresorcinol with butyronitrile (Hoesch reac-
tion) (11 %) [2181].

m.p. 140-142° [2181].

1-[2,4-Dihydroxy-5-(phenylmethyl)phenyl]-1-butanone
C17H1303 mol. wt. 270.33

OH Synthesis
CO(CH,),CH; -Preparation by Fries rearrangement of 2,4-dihydroxy-
diphenylmethane dibutyrate with aluminium chloride
HO in nitrobenzene (85 %) [3326].
CH2C6H5 m.p. 72° [3326]

1-[2,4,6-Trihydroxy-3-(phenylmethyl)phenyl]-1-butanone
C17H1804 mol. wt. 286.33

OH Synthesis
C¢HsCH, CO(CH,),CH; -Obtained by adding cuprous chloride, a satu-
rated aqueous solution of sodium carbonate
OH and benzyl chloride to a solution of phlorobu-
tyrophenone in ethyl ether at r.t., then to keep
the mixture for 12 h at this temperature [1026].

'H NMR [1026], '*C NMR [1026], IR [1026].

HO
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1-[2-Hydroxy-5-(phenylmethyl)phenyl]-3-methyl-1-butanone
ClgHz()Oz mol. wt. 268.36

OH Synthesis
COCH,CH(CH3); -Preparation by Fries rearrangement of 4-hydroxy-
diphenylmethane isovalerate [3326].
b.p.os 223° [3326].
CH,C¢Hs

1-[4-Hydroxy-3-(phenylmethyl)phenyl]-3-methyl-1-butanone

C13H2002 mol. wt. 268.36
OH Synthesis
CH,C¢H; -Preparation by Fries rearrangement of 2-hydroxy-

diphenylmethane isovalerate [3326].
m.p. 121° [3326].
COCH,CH(CH3),

1-[2,4-Dihydroxy-5-(phenylmethyl)phenyl]-3-methyl-1-butanone

C18H2003 mol. wt. 284.36

OH Synthesis
COCH,CH(CH3); -Preparation by Fries rearrangement of
2,4-dihydroxy-diphenylmethane diisovalerate in
HO the presence of 2.4-dihydroxydiphenylmethane
CH,CgHs and aluminium chloride in nitrobenzene
(78 %) [3326].

m.p. 115° [3326].

4.2 Substituted Hydroxyketones

1-[2-Hydroxy-4-(phenylmethoxy)-3-(phenylmethyl)phenyl]-1-butanone

C24H2403 mol. wt. 360.45
OH Synthesis
C¢HsCH, CO(CH,),CH; -Obtained by reaction of benzyl chloride with
resbutyrophenone in the presence of potas-
C¢H5CH,0 sium hydroxide in methanol, first at

r.t. overnight, then at reflux for 5 h
(7 %) [2181].

m.p. 108-109° [2181].
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5 Aromatic Hydroxyketones Derived
from 1,2-Diphenylethane

5.1 Unsubstituted Hydroxyketones

1-(4'-Hydroxy)-4-(1-oxobutyl)-1,2-diphenylethane
ClgHzooz mol. wt. 268.36

Synthesis
HO@CHZCHz@CO(CHZ)ZCH3 -Obtained by diazotization of

4’-amino-4-butyryl-1,2-diphenyl-
ethane [1879].

'H NMR [1879], IR [1879], MS [1879].

Methyl ether C,0H5,0, mol. wt. 282.38
-Refer to: [1879];
"H NMR [1879], IR [1879], MS [1879].

1-[2-Hydroxy-5-(2-phenylethyl)phenyl]-1-butanone
C1sH2002 mol. wt. 268.36

OH Synthesis
CO(CH;,),CH; -Obtained by Fries rearrangement of 4-hydroxy-
diphenylethane butyrate with aluminium chloride in
chlorobenzene [3326].
CH,CH,C¢Hss b.p.1s 240-242° [3326].

1-[2,4-Dihydroxy-5-(2-phenylethyl)phenyl]-1-butanone
C18H2003 mol. wt. 284.36

OH Synthesis
CO(CH,),CH; -Obtained by action of aluminium chloride with a
2,4-dihydroxydiphenylethane dibutyrate and
HO 2,4-dihydroxydiphenyethane mixture in
CH,CH,C¢Hjs nitrobenzene [3326].
m.p. 85-86° [3326].
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1-[2-Hydroxy-5-(2-phenylethyl)phenyl]-3-methyl-1-butanone
C19H2202 mol. wt. 282.38

OH Synthesis
COCH,CH(CHj3), -Preparation by Fries rearrangement of 4-hydroxy-
diphenylethane isovalerate in the presence of aluminium
chloride in boiling chlorobenzene for 30 min [3326].
CH,CH,C¢Hs b.p.19 247° [3326].

1-[2,4-Dihydroxy-5-(2-phenylethyl)phenyl]-3-methyl-1-butanone
C19H2203 mol. wt. 298.38

OH Synthesis
COCH,CH(CHj3), -Preparation by Fries rearrangement of
2,4-dihydroxy-diphenylethane diisovalerate in
HO the presence of 2,4-dihydroxydiphenylethane
CH,CH,C4Hs and aluminium chloride in nitrobenzene at 50°
for 3-4 h [3326].
m.p. 102° [3326].

5.2 Substituted Hydroxyketones

3-(4-Hydroxyphenyl)-4-[4-hydroxy-3-(1-oxobutyl)phenylJhexane
(3-n-Butyrylhexestrol)

Cy,H,503 mol. wt. 340.46
C;H,CQ CH Synthesis
2 -Obtained by treatment of its dimethyl
HO CH- .CH@OH ether by means of pyridinium
C,H;s chloride [510].

colourless needles; m.p. 134° [510].

Dimethyl ether C24H3203 mol. wt. 368.52

-Obtained by reaction of butyryl chloride with hexestrol dimethyl ether in the
presence of aluminium chloride in nitrobenzene for 3 h at r.t. [510].

lustrous colourless leaflets [510]; m.p. 72° [510].
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6 Aromatic Hydroxyketones Derived
from 1,3-Diphenylpropane

1-[2,4-Dihydroxy-5-(3-phenylpropyl)phenyl]-1-butanone
C19H2203 mol. wt. 298.38

OH Synthesis
CO(CH,),CH; -Obtained by treatment of a 2,4-dihydroxy-
diphenylpropane (sym) dibutyrate and

HO 2,4-dihydroxydiphenylpropane (sym) mixture with
(CH,);C¢Hs aluminium chloride in nitrobenzene at 50° for
3-4 h [3326].

m.p. 78° [3326].

1-[2,4-Dihydroxy-5-(3-phenylpropyl)phenyl]-3-methyl-1-butanone
C20H240; mol. wt. 312.41
OH Synthesis
COCH,CH(CH3), -Preparation by Fries rearrangement of
2.4-dihydroxy-diphenylpropane diisovalerate in
HO the presence of 2,4-dihydroxydiphenylpropane

CH,CH,CH,C¢Hj; and aluminium chloride in nitrobenzene [3326].
m.p. 105° [3326].

7 Aromatic Hydroxyketones Derived from Various
Halogenated 1-Butanoic Acid

7.1 From 2-Bromo-1-Butanoic Acid

2-Bromo-1-(3,5-dibromo-2-hydroxyphenyl)-1-butanone

[238074-77-6] C10HoBr30, mol. wt. 400.89
OH Syntheses
Br COCHBrCH,CH;3 -Obtained by reaction of bromine with

3,5-dibromo-2-hydroxybutyrophenone in refluxing
acetic acid (89 %) [375].
Br -Also refer to: [998].

yellow crystals [375];
m.p. 135-136° [375]; 'H NMR [375], IR [375].
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2-Bromo-1-(3-bromo-2-hydroxyphenyl)-1-butanone

[727687-90-3] CioH10Br20;
OH Synthesis
Br COCHBrCH,CH; -Refer to: [375].

2-Bromo-1-(3-bromo-4-hydroxyphenyl)-1-butanone
C1oHoBr;0,

OH Synthesis
Br -Refer to: [441].
Methyl ether (2S) [306972-94-1]
C11H2Br,0,
COCHBFCH2CH3

mol. wt. 322.00

mol. wt. 322.00

mol. wt. 336.02

-Preparation of nonracemic a-bromoketones by stereoselective bromination of aryl
alkyl tartrate acetals followed by hydrolysis (50 %, 98 % ee) [441].

m.p. 82-83° [441];
"H NMR [441], '*C NMR [441], IR [441], MS [441].

2-Bromo-1-(3-hydroxyphenyl)-1-butanone

[90841-48-8] C,0H;,BrO,

OH Synthesis
-Refer to: [3002].
m.p. 59.1° [3002].
COCHBI‘CHzCH}

Methyl ether [91335-45-4] C,1H5BrO,
m.p. 35° [3002].

2-Bromo-1-(4-hydroxyphenyl)-1-butanone
[53903'58‘5] C](JH]]BrOz

OH Syntheses
-Refer to: [3002, 3471].
m.p. 86.5-87.5° [3002].

COCHBI‘CHzCH3

mol. wt. 243.10

mol. wt. 257.13

mol. wt. 243.10
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Methyl ether [881-43-6] C;1H3BrO, mol. wt. 257.13

-Obtained by treatment of 1-(4-methoxyphenyl)-1-butanone with bromine,

*in glacial acetic acid below 20°, the solution poured into ice water after disap-
pearance of the bromine colour (88 %) [3062];

*in ethyl ether and glacial acetic acid at r.t. (80 %) [1114].

-Obtained by reaction of 2-bromobutanoyl chloride with anisole in the presence of
aluminium chloride in 1,2-dichloroethane and the solution was cooled with an ice
bath between 45 min and 90 min (43 %) [3308].

-Also refer to: [580, 1000, 1630, 2157, 2158, 2375, 2888, 2987, 3241, 3383, 3472].

colourless oil [3308]; m.p. 51° [3062], 50-52° [2157], 45-46° [1114];
'"H NMR [1114, 2157, 3308], *C NMR [2157], IR [3308],
MS [1114, 3308].
Methyl ether (25) [306972-91-8] C,,H,3BrO, mol. wt. 257.13

-Preparation of nonracemic a-bromoketones by stereoselective bromination of aryl
alkyl tartrate acetals followed by hydrolysis (65 %, 92 % ee) [441].

m.p. 51-53° [441]; "H NMR [441], '*C NMR [441], IR [441], MS [441].

Benzyl ether [35081-43-3] C,7H;BrO, mol. wt. 333.22

-Obtained by irradiation with UV lamp of solution of 4-benzyloxybutyrophenone
and bromine in methylene chloride for 15 h between 15 and 18° (59 %) [556].

m.p. 60° [556].

2-Bromo-1-(2,4-dihydroxyphenyl)-1-butanone

CioH;BrO; mol. wt. 259.10
OH Synthesis
COCHBrCH,CH; -Obtained by reaction of a-bromobutyronitrile
with resorcinol (Houben-Hoesch
HO reaction) [1700].

m.p. 114-115° [1700].

2-Bromo-1-(3,4-dihydroxyphenyl)-1-butanone
CloHllBrO:), mol. wt. 259.10

OH Synthesis
OH -Obtained by reaction of a-bromobutyric acid with pyrocat-
echol in the presence of phosphorus oxychloride on a water
bath [934].
COCHBrCH,CH3  m.p. 135° [934].
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Dimethyl ether [23474-83-1] C,,H,5BrO; mol. wt. 287.15
m.p. 90-91.5° [713].

2-Bromo-1-(2,5-dihydroxyphenyl)-1-butanone
C10H11BrO3 mol. wt. 259.10

OH Synthesis
COCHBrCH,CH;3 -Refer to: [3271].
Dimethyl ether [93175-38-3]

Ci2H;sBrO; mol. wt. 287.15
OH

-Obtained by bromination of 2,5-dimethoxybutyrophenone (85 %) [3271].

2-Bromo-1-(2,4,5-trihydroxyphenyl)-1-butanone
CloH“BrO4 mol. wt. 275.10

OH Synthesis
COCHBrCH,CH; -Refer to: [2696].
Trimethyl ether [90834-07-4]
HO C3H{7BrO,4 mol. wt. 317.18
OH

-Obtained by reaction of bromine with 2.4,5-trimethoxybutyrophenone in acetic
acid at 35-40°, then at 25° for 40 min [2695].
-Also refer to: [2696].

m.p. 65-65.5° [2695];
"H NMR [2695], IR [2695], MS [2695].

5-(2-Bromo-1-oxobutyl)-2-hydroxybenzoic acid

C“H“Br04 mol. wt. 287.14
OH Synthesis
CO,H -Refer to: [700].
Methyl ester [24085-13-0]
Br C12H13Br04 mol. wt. 301.14

|
CO-CH-C,H;

-Obtained by bromination of methyl 5-butyryl-2-hydroxybenzoate at r.t. in chloro-
form (96 %) [700].
-Also refer to: [434, 1932-1934].

m.p. 83° [700, 1932-1934].
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2-Bromo-1-(2-hydroxy-3-iodo-5-methylphenyl)-1-butanone

C11H12Br102 mol. wt. 383.02
OH Synthesis
I CO- ICH—CH2CH3 -Obtained by action of bromine in acetic acid on
Br the 2-hydroxy-3-iodo-5-methylphenylbutanone
(69 %) [374].
CH; yellow crystals [374]; m.p. 109-110° [374];
IR [374].

2-Bromo-1-(2-hydroxy-5-iodo-3-methylphenyl)-1-butanone

[1186304-76-6] C,H,,BrIO, mol. wt. 383.02
OH Synthesis
CH; COCHBrCH,CH3; -Obtained by reaction of bromine with

1-(2-hydroxy-5-iodo-3-methylphenyl)-1-butan-
one in acetic acid (69 %) [374].
I yellow crystals [374];

m.p. 109-110° [374];
'"H NMR [374], '3C NMR [374], IR [374].

2-Bromo-1-(3-bromo-2-hydroxy-5-methylphenyl)-1-butanone

[396100-57-5] C1H,Br,0, mol. wt. 336.02
OH Synthesis
Br COCHBrCH,CH3; -Obtained by reaction of bromine with 3-bromo-

2-hydroxy-5-methylbutyrophenone in refluxing
acetic acid (70 %) [375].
CHj yellow crystals [375];

m.p. 117-118° [375]; 'H NMR [375], IR [375].

2-Bromo-1-[4-hydroxy-3-(methylthio)phenyl]-1-butanone

C] 1H13BTOZS mol. wt. 289.19
OH Syntheses
SCH; -Preparation by reaction of bromine with 4-hydroxy-

3-(methylthio)butyrophenone in chloroform in the presence
of calcium carbonate at 25° [2476].
COCHBrCH,CH3  -Also refer to: [2949].
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2-Bromo-1-(3,5-dibromo-2-hydroxy-4,6-dimethylphenyl)-1-butanone

C12H13Br302 mol. wt. 428.95
OH Synthesis
Br COCHBrCH,CHj3 -Obtained by reaction of bromine with
2-hydroxy-4,6-dimethylbutyrophenone in the
CHj CHj presence of iron powder or in hot acetic
Br acid [189].

m.p. 124-125° [189].

2-Bromo-1-(3-bromo-6-hydroxy-2,4-dimethylphenyl)-1-butanone
[861310-96-5] C,H4Br,0, mol. wt. 350.05

OH Synthesis
COCHBrCH,CH3 -Obtained by reaction of bromine (2 mol)
with 2-hydroxy-4,6-dimethylbutyrophenone in
CH; CH; carbon disulfide [189].
Br m.p. 112.5-113.5° [189].

2-Bromo-1-(2-hydroxy-4,6-dimethylphenyl)-1-butanone

C12H15Br02 mOl. wt. 27115
OH Synthesis
COCHBrCH,CH; -Refer to: [189].
Acetate C;4H,7,BrO; mol. wt. 313.19

CH; CH,

-Obtained by reaction of bromine with 1-(2-hydroxy-4,6-dimethylphenyl) acetate
in carbon disulfide [189].

m.p. 36.5-38.5° [189].

2-Bromo-1-[4-hydroxy-3-(methylsulfonylmethyl)phenyl]butanone
C12H15BTO4S mol. wt. 335.22

OH Synthesis
CH,SO,CH; -Refer to: [1573].
Benzyl ether [56490-82-5]

C19H2]BrO4S mol. wt. 425.34
COCHBrCH,CHj;

-Obtained by refluxing a mixture of 1-[4-Hydroxy-3-(methylsulfonylmethyl)-
phenyl]butanone, PHT,2-pyrrolidinone in THF for 2 h (83 %) [1573].

m.p. 93-96° [1573]; 'H NMR [1573].
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2-Bromo-1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-1-butanone

[17055-14-0] C5H»7B1rO, mol. wt. 355.32
OH Syntheses
(CH3);C C(CHj3)3 -Obtained by reaction of 2-bromobutanoyl chlo-

ride with 2,6-di-tert-butylphenol in the presence
of titanium tetrachloride [1468].
COCHBI’CHQCH_;

-Also obtained by reaction of bromine with 4-hydroxy-3,5-di-tert-butylbutyr-
ophenone in octane for 30 min at 70° (84 %) [3238, 3239].
-Also obtained from 4-hydroxy-3,5-di-tert-butylbutyrophenone by reaction with
cupric bromide in ethyl acetate-chloroform (80 %) [2773].

m.p. 126-127° [2773], 120-122° [3238, 3239];
'H NMR [2773].

7.2 From 4-Bromo-1-Butanoic Acid

4-Bromo-1-(4-hydroxyphenyl)-1-butanone
CIOHI IBI‘02 mol. wt. 243.10
OH Synthesis
-Refer to: [3354].

Methyl ether [1023634-25-4]

C11H13Br02 mol. wt. 257.13
CO(CH,),CH,Br

-Refer to: [565, 679, 1683, 3354].
"H NMR [565, 3354], '*C NMR [565].

4-Bromo-1-(2,4-dihydroxyphenyl)-1-butanone
[105174-45-6] CyoH;BrO; mol. wt. 259.10

OH Syntheses
CO(CH,),CH,Br -Obtained by reaction of 4-bromobutyric acid with
resorcinol in the presence of aluminium bromide in
HO carbon disulfide (42 %) [1738, 1992].

-Also obtained by reaction of 4-bromobutyryl bromide with resorcinol in the
presence of aluminium bromide in nitrobenzene (34 %) [1738].
-Also refer to: [3156].

colourless crystals [1738]; m.p. 79-80° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].
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4-Bromo-1-(3,4-dihydroxyphenyl)-1-butanone
[105174-43-4] C,0H;{BrO3 mol. wt. 259.10

OH Syntheses
OH -Obtained by reaction of 4-bromobutyric acid with pyrocate-
chol in the presence of aluminium bromide in carbon disul-
fide (36 %) [1992].
CO(CH,;),CH;,Br  -Also obtained by reaction of 4-bromobutyryl bromide with
pyrocatechol in the presence of aluminium bromide in carbon
disulfide (36 %) [1738].

colourless powder [1738]; m.p. 98-99° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].

Dimethyl ether [105174-48-9] C2H;5BrO; mol. wt. 287.15

-Obtained by reaction of 4-bromobutyryl bromide with veratrole in the presence of
aluminium chloride in carbon disulfide for 30 min at r.t., then 15 min at 40°
(59 %) [1738].

-Also obtained by reaction of 4-bromobutyryl chloride with veratrole in the pre-
sence of aluminium chloride in methylene chloride for 3 h at 0° (75 %) [3236].

-Also refer to: [492, 3237].

pale yellow crystals [1738]; white needles [3236];
m.p. 96-97° [1738, 3236];
"H NMR [1738, 3236], IR [1738], UV [1738], MS [1738].

4-Bromo-1-(2,3,4-trihydroxyphenyl)-1-butanone

[105174-47-8] C1oH;,BrO, mol. wt. 275.10

OH Synthesis
HO CO(CH,),CH,Br -Obtained by reaction of 4-bromobutyryl bromide
with pyrogallol in the presence of aluminium in
carbon disulfide at r.t. for 24 h (45 %) [1738].

colourless needles [1738]; m.p. 101° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].

HO
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7.3 From 2-Chloro-1-Butanoic Acid

2-Chloro-1-(2-hydroxyphenyl)-1-butanone
[103040-41-1] C10H,,CIO, mol. wt. 198.65

OH Syntheses
COCHCICH,CH; -Obtained by refluxing 3-chloro-3-ethyl-2,4-chro-
mandione (b.p., 5 135°; m.p. 53°) in a carbon tetrachlo-
ride/water mixture until carbon dioxide evolution
ceased [1043].

-Also refer to: [1044].
b.p.o.s 110° [1043, 1044].

2-Chloro-1-(2-hydroxy-5-methylphenyl)-1-butanone
[871882-61-0] C11H13CI10, mol. wt. 212.68

OH Synthesis
COCHCICH,CH; -Preparation by reaction of o-chlorobutyryl bromide
with p-cresol methyl ether in the presence of aluminium
chloride in carbon disulfide at r.t. for 5-6 h (80 %) [188].
CH; b.p.12 159-160° [188]; m.p. 61-62° [188].

7.4 From 3-Chloro-1-Butanoic Acid

3-Chloro-1-(2-hydroxyphenyl)-1-butanone
[129218-86-6] C,oH;,ClO, mol. wt. 198.65

OH Synthesis
COCH,CHCICH3 -Obtained by treatment of phenyl 3-butenoate with
aluminium chloride between 80 and 130° for 1 h
(38 %) [95].

"H NMR [95], IR [95], MS [95].

3-Chloro-1-(4-hydroxyphenyl)-1-butanone
C10H11C102 mol. wt. 198.65

OH Synthesis
-Refer to: [1846].

COCH,CHCICH;
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Methyl ether

-Refer to: [1846].

[654643-45-5] C,,H,5ClO, mol. wt. 212.68

3-Chloro-1-(2-hydroxy-5-methylphenyl)-1-butanone

[871882-79-0]
OH

C11H13C102 mol. wt. 212.68

Syntheses

COCH,CHCICH3 -Preparation condensation of B-chlorobutyryl chloride

(oil; b.p.p; 51-53°) with 4-methylanisole in the pre-
sence of aluminium chloride in carbon disulfide [193].

CH; -Also refer to: [183].
oil [193]; b.p.yo 167-170° [183, 193]; m.p. 66—-67° [183].

3-Chloro-1-[2-hydroxy-5-(1-methylethyl)phenyl]-1-butanone
C3H,ClO,

OH Synthesis
COCH,CHCICH; -Refer to: [1455].
Methyl ether [188405-38-1]
Ci4H;9ClO,
CH(CHj), -Refer to: [1455].

7.5 From 4-Chloro-1-Butanoic Acid

1-(5-Bromo-2-hydroxyphenyl)-4-chloro-1-butanone
[69639-79-8] CloHloBrC102

OH Syntheses
CO(CH,),CH,Cl -Refer to: [623, 2022].
m.p. 49° [125]; 1R [125], MS [125].

Br

Methyl ether [69639-78-7] C,1H,BrCl0O,
-Refer to: [623, 2022].
'"H NMR [125], IR [125], MS [125].

mol. wt. 240.73

mol. wt. 254.76

mol. wt. 277.54

mol. wt. 291.57
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4-Chloro-1-(4-fluoro-2-hydroxyphenyl)-1-butanone
[61053-78-9] C10HoCIFO, mol. wt. 216.64

OH Syntheses

CO(CH,),CH,Cl  -Refer to: [2634-2636, 2710, 2984].
b.p..; 128-131° [2710, 2984].
F

Acetate C,H,CIFO3 mol. wt. 258.68
O-Acetyloxime (1E) [313369-23-2] C,4H,5CIFNO, mol. wt. 315.73

-Refer to: [2634, 2635].

Oxime [313544-35-3] C,oH;;CIFNO, mol. wt. 231.65
-Refer to: [2636].

Oxime (1E) [85485-53-6] C,0H;;CIFNO, mol. wt. 231.65
-Refer to: [2634, 2635].

4-Chloro-1-(5-fluoro-2-hydroxyphenyl)-1-butanone
[79214-31-6] C1oH;oCIFO, mol. wt. 216.64

OH Synthesis
CO(CH,),CH,Cl -Refer to: [2623].

F

4-Chloro-1-(2-hydroxyphenyl)-1-butanone
[313369-21-0] Cy0H;,ClO, mol. wt. 198.65

OH Syntheses
CO(CH;),CH,Cl -Obtained by reaction of 4-chlorobutyryl chloride with
anisole in the presence of aluminium chloride in
nitroethane at r.t. for 18 h [2185].
-Also refer to: [2459, 2634-2636].

"H NMR [2459], MS [2459].

Oxime [313544-36-4] C,0H2CINO, mol. wt. 213.66
-Refer to: [2636].

Oxime (1E) [313369-22-1] C,0H;>,CINO, mol. wt. 213.66
-Refer to: [2634, 2635].
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Acetate C,H5CIO3 mol. wt. 240.68
0O-Acetyloxime [313369-24-3] C4HcCINOy4 mol. wt. 297.74
-Refer to: [2634, 2635].

Methyl ether [40877-17-6] C,,H,5ClO, mol. wt. 212.68
-Refer to: [2459, 2775, 2776, 2815].
'"H NMR [2459], MS [2459], UV [2815].

4-Chloro-1-(3-hydroxyphenyl)-1-butanone
C10H1 |C102 mol. wt. 198.65

OH Synthesis
-Refer to: [3286].
Methyl ether [258882-48-3]
CO(CH,),CH,Cl C,;H;5CIO, mol. wt. 212.68

-Refer to: [2460 (61 %), 2782, 3286].

colourless oil [2460];

"H NMR [2460, 2782], MS [2460, 2782].
4-Chloro-1-(4-hydroxyphenyl)-1-butanone
[7150-55-2] Ci0H;;Cl1O, mol. wt. 198.65

OH Syntheses
-Obtained by reaction of 4-chlorobutyryl chloride with phenol
in the presence of aluminium chloride in nitrobenzene at 40°
for 3 h (50 %) [1581].
CO(CH,),CH,ClI

-Also obtained by Fries rearrangement of phenyl 4-chloro-butyrate in the presence
of aluminium chloride in nitrobenzene for 18 h at r.t. (34 %) [3189].

-Also refer to: [111, 253, 299, 300, 711, 712, 968, 1492, 1498, 1580, 1868, 1886,
1949, 2319, 2385-2387, 2815, 2894, 2895, 3134, 3210].

m.p. 115-117° [1581], 114-115.2° [1492, 1498, 3189];
"H NMR [1581], UV [2815], MS [1581, 1886].

N.B.: Reported m.p. 113-116.5° in Aldrich Catalogue 1986-1987.

Acetate C12H13C103 mol. wt. 240.68
-Prepared by acetylation of 4’-hydroxy compound (50 %) [3189].
m.p. 30-31.5° [3189].
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Methyl ether [40877-19-8] C,,H,5ClO, mol. wt. 212.68

-Obtained by reaction of anisole with 4-chlorobutanoyl chloride,

*in the presence of aluminium chloride [2850], (71 %) [3189];

*in the presence of Si-Fe catalyst at 25° (48 %) [427].

-Also obtained by reaction of 4-methoxyphenylmagnesium bromide with
4-chlorobutyronitrile (32 %) [3044].

-Also obtained by cross coupling reaction of 4-chlorobutyryl chloride with
(4-CH50CgH5)3Bi in the presence of Pd(o) as catalyst (66 %) [2565].

-Also refer to: [253, 456, 609, 668, 711, 712, 830, 1120, 1340, 1387, 1490-1497,
17101713, 1845, 1859, 1886, 2009, 2023, 2565, 2754, 2815, 2847, 2894, 2895,
3164, 3229, 3244, 3285-3287, 3389, 3390, 3422].

pale red liquid [3044];

b.p.o.s_0.9 152-154° [1845], b.p., 159-163° [3189], b.p.3_4 162-165° [2754],
b.p.c 175° [1496], b.p.s 175° [1490-1495, 1497];

m.p. 31-32° [2754], 31° [3164], 28.5-30° [3189];

"H NMR [1340, 2565, 3044, 3164, 3422],

3C NMR [2565, 3044, 3422],

IR [2565, 3044, 3164], UV [2815], MS [2565].

USE: For preparation of acylaminothiazoles as inhibitors of 15-lipoxygenase

[3285]; For preparation of imidazolyl inhibitors of 15-lipoxygenase [3287]; For

preparation of piperidine derivatives as NMDA receptor antagonists [3389].

2,4-Dinitrophenylhydrazone of the methyl ether

[75349-76-7] C17H;7CIN4O5 mol. wt. 392.80
m.p. 153-154° [2754].

Ethyl ether [75343-08-7] C1,H,5CIO, mol. wt. 226.70

-Obtained by reaction of phenetole with 4-chlorobutanoyl chloride in the presence
of aluminium chloride (70 %) [3189].
-Also refer to: [40, 809, 1492, 2754, 2815].

m.p. 51-52° [2754], 50.4-51.8° [1491, 1492, 1497, 3189];
UV [2815].

2,4-Dinitrophenylhydrazone of the ethyl ether

[75343-28-1] CgH9CIN4O5 mol. wt. 406.83
m.p. 151-153° [2754].
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Propyl ether [92019-28-8] C,5H,,ClO, mol. wt. 240.73

-Obtained by reaction of phenyl propyl ether with 4-chlorobutanoyl chloride in the
presence of aluminium chloride (47 %) [3189].
-Also refer to: [1492, 1498].

b.p.s 183—-185° [3189], b.p.¢ 183° [1492, 1498]; m.p. 29.5-32° [3189].

Butyl ether [92317-86-7] C14H,9ClO, mol. wt. 254.76

-Obtained by reaction of phenyl butyl ether with 4-chlorobutanoyl chloride in the
presence of aluminium chloride (66 %) [3189].
-Also refer to: [1492, 1498].

m.p. 36.8-38° [1492, 1498, 3189].

Benzyl ether C7H,7Cl10O, mol. wt. 288.77
Refer to: [1868].

Phenyl ether [22620-38-8] C,6H;5ClO, mol. wt. 274.75
-Refer to: [2009, 2905].

4-Chloro-1-(2,4-dihydroxyphenyl)-1-butanone
[105174-49-0] C,oH;,ClO; mol. wt. 214.65

OH Synthesis
CO(CH,),CH,Cl -Obtained by reaction of 4-chlorobutyryl chloride
with resorcinol in the presence of aluminium chlo-
HO ride in carbon disulfide at rt. for 24 h
(37 %) [1738].

yellow crystals [1738]; m.p. 92-93° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].
Dimethyl ether [80269-97-2] C1,H;5ClO; mol. wt. 242.70

-Obtained by reaction of 4-chlorobutyryl chloride with resorcinol dimethyl ether in
the presence of aluminium chloride in nitrobenzene at 0°, then at r.t. for 36 h
(50 %) [3189].

-Also refer to: [2009, 2010].

b.p.4 150-190° [1494]; m.p. 61-62° [1494], 61-62.5° [3189]; UV [2815].
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4-Chloro-1-(2,5-dihydroxyphenyl)-1-butanone
C10H;,ClO; mol. wt. 214.65

OH Synthesis
CO(CH,),CH,Cl -Refer to: [3189].
Dimethyl ether [91767-62-3]

C12H15C103 mol. wt. 242.70
OH

-Obtained by reaction of 4-chlorobutyryl chloride with hydroquinone dimethyl
ether in the presence of aluminium chloride in nitrobenzene at 0°, then at r.t. for
36 h (42 %) [3189].

-Also refer to: [1491, 1494, 1497, 3209].

b.p.4 150-190° [1491, 1494, 1497, 3189];
m.p. 27-30° [1491, 1497, 3189].

4-Chloro-1-(3,4-dihydroxyphenyl)-1-butanone

[105133-00-4] C10H,,ClO; mol. wt. 214.65

OH Syntheses
OH -Obtained by reaction of 4-chlorobutyryl chloride with pyro-
catechol in the presence of aluminium chloride in carbon
disulfide at r.t. for 30 min, then at 40° for 1 h (40 %) [1738].
CO(CH,;),CH,Cl  -Preparation [1948] using the general procedure [1738].

colourless crystals [1738]; m.p. 100-101° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].
Dimethyl ether [57010-67-0] C,H;5Cl103 mol. wt. 242.70

-Obtained by reaction of 4-chlorobutyryl chloride with pyrocatechol dimethyl ether
in the presence of aluminium chloride in nitrobenzene at 0°, then at r.t. for 36 h
(57 %) [3189].

-Also refer to: [1492, 1498, 2560, 2815, 3164].

m.p. 92-93° [1492, 1498, 3189], 91-92° [2560], 90-92° [3164];
"H NMR [3164], IR [3164], UV [2815].

4-Chloro-1-(2,3,4-trihydroxyphenyl)-1-butanone

[105174-51-4] Cy0H;:ClO4 mol. wt. 230.65
OH Synthesis

HO CO(CH,),CH,Cl -Obtained by reaction of 4-chlorobutyryl chloride

with pyrogallol in the presence of aluminium chlo-

HO ride in carbon disulfide at r.t. for 3 h (32 %) [1738].

yellow crystals [1738]; m.p. 99—100° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].
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Trimethyl ether [92019-50-6] C,5H,,ClO, mol. wt. 272.73

-Obtained by reaction of 4-chlorobutyryl chloride with pyrogallol trimethyl ether in
the presence of aluminium chloride in nitrobenzene at 0°, then at r.t. for 36 h
(12 %) [3189].

-Also refer to: [1494].

m.p. 83.8-85.4° [1494, 3189].

4-Chloro-1-(2,4,6-trihydroxyphenyl)-1-butanone

C,0H;,CIO4 mol. wt. 230.65
OH Synthesis
CO(CH,),CH,C1 -Refer to: [3282].
Trimethyl ether [80904-51-4]
HO OH C13H17C104 mol. wt. 272.73

-Refer to: [1812, 2338, 3282].
m.p. 48° [1812]; HPLC [2338].

USE: Preparation of buflomedil by amination of the above trimethyl ether with
pyrrolidine in cyclohexane in the presence of sodium iodide [3282].

4-Chloro-1-(3,4,5-trihydroxyphenyl)-1-butanone

Ci10H1:1ClO4 mol. wt. 230.65
OH Synthesis
HO OH -Refer to: [3188].
Trimethyl ether [17766-59-5]
C13H17CIO4 mol. wt. 272.73

CO(CH,),CH,Cl

-Obtained by heating of a-(3,4,5-trimethoxybenzoyl)-y-butyrolactone with concen-
trated hydrochloric acid on a steam bath for 3 h. After cooling, fused zinc chloride
was added and heating was continued for 2 h (85 %) [2465].

-Also refer to: [3188].

m.p. 80-82° [2465].
2,4-Dinitrophenylhydrazone C,oH,,CIN,O/ mol. wt. 452.71
of the trimethyl ether

m.p. 139-140° [2465].
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1-(2-Amino-4-hydroxyphenyl)-4-chloro-1-butanone
[313545-13-0] C10H2CINO, mol. wt. 213.66

OH Synthesis
-Refer to: [2636].

NH,
CO(CH,),CH,Cl

4-Chloro-1-(2-hydroxy-4-methylphenyl)-1-butanone
[113425-32-4] C11H13Cl10, mol. wt. 212.68

OH Syntheses
CO(CH,),CH,Cl -Obtained by reaction of 4-chlorobutyryl chloride
with m-cresol in the presence of aluminium chlo-
CH; ride in nitrobenzene at 40° for 3 h (60 %) [1581].
-Also refer to: [1580].

m.p. 95-97° [1581]; '"H NMR [1581], MS [1581].

4-Chloro-1-(2-hydroxy-5-methylphenyl)-1-butanone
[51317-85-2] C,,H,5CIO, mol. wt. 212.68

OH Syntheses
CO(CH;),CH,Cl -Obtained by reaction of 4-chlorobutyric acid with
p-cresol in the presence of boron trifluoride in autoclave
at 70° for 2 h (83 %) [2311].
CH; -Also obtained by reaction of 4-chlorobutyryl chloride
with 4-methylanisole in the presence of aluminium chlo-
ride in nitroethane at r.t. for 18 h [2185].

-Also obtained by Fries rearrangement of 4-methylphenyl 4-chlorobutyrate with
aluminium chloride in nitrobenzene at 60-70° for 8 h (67 %) [2559].
-Also refer to: [1127].

b.p.o3 135-136° [2559], b.p.; 149-152° [1127];
m.p. 42° [1127, 2311], 39-41° [2185], 36-38° [2559].
4-Chloro-1-(4-hydroxy-2-methylphenyl)-1-butanone
C11H13C102 mol. wt. 212.68

OH Syntheses
-Refer to: [3082, 3244].
Methyl ether [838822-54-1]
CH; C12H,5CIO, mol. wt. 226.70
CO(CH,),CH,Cl  _Refer to: [3082, 3244].

'"H NMR [3244].
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USE: Preparation of heterocycle-containing styrene derivatives as tyrosine kinase
inhibitors for prevention/treatment of cancers, etc., [3082].

4-Chloro-1-(4-hydroxy-3-methylphenyl)-1-butanone
[113425-30-2] C,1H,5ClO, mol. wt. 212.68

OH Syntheses
CHj; -Obtained by reaction of 4-chlorobutyryl chloride with
o-cresol [2675] in the presence of aluminium chloride in
nitrobenzene at 40° for 3 h (60 %) [1581].
CO(CH,),CH,Cl -Also refer to: [1580, 1847].

m.p. 99° [2675]; 95-97° [1581];
"H NMR [1581, 2675], *C NMR [2675], IR [2675], MS [1581].

USE: Coordination complexes as catalyst in polycarbonate manuf. [1847]; Prepa-
ration of highly active and recyclable catalytic system for CO,/Propylene oxide
copolymn. for prepn. of polycarbonates with high mol. wt. [2675].

4-Chloro-1-(2-hydroxy-5-methoxyphenyl)-1-butanone

[173055-18-0] C11H;35Cl0; mol. wt. 228.68

OH Synthesis
CO(CH,),CH,Cl -Refer to: [2623].

OCH;

4-Chloro-1-(2-hydroxy-4-methoxyphenyl)-1-butanone
[65242-00-4] C1H5ClO; mol. wt. 228.68

OH Synthesis
CO(CH,),CH,C1 -Obtained by reaction of 4-chlorobutanoic acid
with m-methoxyphenol in the presence of 40 %
boron trifluoride etherate at 90° for 45 min
(37 %) [821].

colourless needles [821]; m.p. 37-39° [821];
'H NMR [821], IR [821], UV [821], MS [821].

CH;0

4-Chloro-1-(3-hydroxy-4-methoxyphenyl)-1-butanone

C11H13C103 mol. wt. 228.68
OCHj; Synthesis
OH -Refer to: [1738].

CO(CH,),CH,Cl
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4-Chlorobutyrate C;sH;3Cl1,0, mol. wt. 333.21

-Obtained by reaction of 4-chlorobutyric acid with guaiacol in the presence of
phosphorous oxychloride for 3 h at 80° (51 %) [1738].

-Also obtained by reaction of 4-chlorobutyryl chloride with guaiacol in the pre-
sence of aluminium chloride in carbon disulfide for 1 h at 0°, then at r.t. for 5 h
(43 %) [1738].

colourless crystals [1738]; m.p. 67° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].

N.B.: Or its 4-(4-chlorobutyryloxy)-3-methoxy isomer below; non precised.

4-Chloro-1-(4-hydroxy-3-methoxyphenyl)-1-butanone

C11H13C103 mol. wt. 228.68
OH Synthesis
OCH; -Refer to: [1738].
4-Chlor0butyrate C15H18C1204 mol. wt. 333.21

-Obtained by reaction of 4-chlorobutyric acid with guaiacol in
CO(CH,),CH,Cl  the presence of phosphorous oxychloride for 3 h at 80°
51 %) [1738].

-Also obtained by reaction of 4-chlorobutyryl chloride with guaiacol in the pre-
sence of aluminium chloride in carbon disulfide for 1 hat 0°, then at r.t. for 5 h
43 %) [1738].

colourless crystals [1738]; m.p. 67° [1738];
"H NMR [1738], IR [1738], UV [1738], MS [1738].

N.B.: Or its 3-(4-chlorobutyryloxy-)-4-methoxy isomer above; non precised.

4-Chloro-1-(4-hydroxy-3,5-dimethylphenyl)-1-butanone

[113425-31-3] C,H,5CIO, mol. wt. 226.70
OH Syntheses
CH; CH; -Obtained by reaction of 4-chlorobutyryl chloride with

2,6-dimethylphenol in the presence of aluminium chlo-
ride in nitrobenzene at 40° for 3 h (60 %) [1581].
CO(CH,),CH,Cl  -Also refer to: [1580].

m.p. 83-85° [1581]; '"H NMR [1581], MS [1581].
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4-Chloro-1-(2-hydroxy-4,6-dimethoxyphenyl)-1-butanone
[121079-06-9] C2H;5Cl04 mol. wt. 258.70

OH Synthesis
COCH,CH,CH,Cl -Refer to: [2338].
HPLC [2338].
CH;0 OCH;

4-Chloro-1-(4-hydroxy-2,6-dimethoxyphenyl)-1-butanone
[185835-74-9] C1,H,5ClO4 mol. wt. 258.70

OH Synthesis
-Refer to: [2338].
HPLC [2338].
CH;0 OCH;4
COCH,CH,CH,(Cl

4-(4-Chlorobutyryl)-3-methylphenoxyacetic acid
[1148-02-3] C3H,5Cl0, mol. wt. 270.71

CH; Syntheses
CO(CH;),CH,Cl -Refer to: [2047, 2048, 2766, 2767].

COOHCH,0
m.p. 86.5-88° [2047, 2048, 2766, 2767].

4-Chloro-1-[4-hydroxy-3-(1-methylethyl)phenyl]-1-butanone
[1080021-89-1] C3H;,Cl10, mol. wt. 240.73

OH Syntheses
CH(CH;3), -Obtained by Friedel-Crafts acylation of 2-isopropylphenol
using 4-chlorobutyryl chloride [2675].
-Also refer to: [1847].
CO(CH,),CH,Cl  m.p. 78° [2979];
'H NMR [2675, 2979], °C NMR [2675, 2979], IR [2675,
2979].

USE: Coordination complexes as catalyst in polycarbonate manuf. [1847]; Prepa-
ration of highly active and recyclable catalytic system for CO,/Propylene oxide
copolymn. for prepn. of polycarbonates with high mol. wt. [2675].
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4-Chloro-1-[3-(1,1-dimethylethyl)-4-hydroxyphenyl]-1-butanone
[1080021-90-4] C14H9ClO, mol. wt. 254.76

OH Syntheses
C(CHjy); -Obtained by Friedel-Crafts acylation of 2-tert-butylphenol
using 4-chlorobutyryl chloride [2675].
-Also refer to: [1847].
CO(CH;),CH,Cl  m.p. 121° [2675];

'"H NMR [2675], '3C NMR [2675], IR [2675].

USE: Coordination complexes as catalyst in polycarbonate manuf. [1847]; Prepa-
ration of highly active and recyclable catalytic system for CO,/Propylene oxide
copolymn. for prepn. of polycarbonates with high mol. wt. [2675].

7.6 From Fluoro-1-Butanoic Acid

2,2,3,3,4,4,4-Heptafluoro-1-(2-hydroxyphenyl)-1-butanone

C10H5F702 mol. wt. 290.14
OH Synthesis
CO(CF,),CF3  _Refer to: [1848].
Methyl ether [217474-49-2]
C11H7F702 mol. wt. 304.16

-Obtained by refluxing a mixture of 2-(nonafluorobutyl)anisole in acetic acid with
hydrobromic acid and aluminium oxide under nitrogen atmosphere during 16 days
(43 %) [1848].

oil [1848];
'"H NMR [1848], '°F NMR [1848], MS [1848]: GC [1848].

2,2,3,3,4,4,4-Heptafluoro-1-(4-hydroxyphenyl)-1-butanone
[217474-50-5] C10H5F702 mol. wt. 290.14

OH Syntheses
-Obtained by refluxing a mixture of 4-(nonafluorobutyl)-anisole
in acetic acid with hydrobromic acid and aluminium oxide under
nitrogen atmosphere during 20 h (9 %) [1848].

CO(CF,),CF3; -Also refer to: [3377].

m.p. 62—-64° [1848];
'"H NMR [1848], '°F NMR [1848], MS [1848]; GC [1848].
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Methyl ether [117482-22-1] C,H,F,0, mol. wt. 304.16

-Preparation: An NMP solution containing Pd(OAc),, tributylphosphine,
heptafluorobutyrate and 4-methoxyboronic acid in a 25 ml Schlenk tube was
heated under argon at 80° for 4 h (87 %) [1577].

-Obtained by refluxing a mixture of 4-(nonafluorobutyl)anisole in acetic acid with
hydrobromic acid and aluminium oxide under nitrogen atmosphere during 20 h
(65 %) [1848].

-Also refer to: [1458].

colourless oil [1577]; oil [1848];
"H NMR [1577, 1848], '3C NMR [1577],
F NMR [1577, 1848], MS [1577, 1848];
GC-MS [1577]; GC [1848).
O-[(Trifluoromethyl)sulfonylJoxime of the methyl ether
[749924-46-7] C,H,F,(NO,S mol. wt. 451.24
yellow crystals [3377]; '"H NMR [3377], '°F NMR [3377].

USE: As latent acids for photoresist [3377].
Phenyl ether C,6H0F70, mol. wt. 367.24 [3377].

O-[(Trifluoromethyl)sulfonyl]Joxime of the phenyl ether

[749924-49-0] C17HgF0NO,4S mol. wt. 513.31
m.p. 40-42° [3377]; 'H NMR [3377], "°F NMR [3377].

USE: As latent acids for photoresist [3377].

2,2,3,3,4,4,4-Heptafluoro-1-(2,4-dihydroxyphenyl)-1-butanone
[65240-03-1] C1oHsF;03 mol. wt. 306.14

OH Syntheses
CO(CF;),CF5 -Refer to: [450, 2996].
m.p. 90° [450].
HO

4,4,4-Trifluoro-1-(4-hydroxyphenyl)-1-butanone
C10HoF;30, mol. wt. 218.18

OH Synthesis
-Refer to: [698].
Methyl ether

Ci1H,F;0, mol. wt. 232.20
CO(CH,),CFj
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-Obtained by reaction of 4-chloroanisole with 4,4,4-trifluorobutanal in the presence
of Pd(dba), (2 mol%), Pd phosphine (6 mol%), 4 A MS and pyrrolidine in DMA at
140° for 4 h (54 %) [698].

"H NMR [698], '*C NMR [698], IR [698], MS [698].

2,2,3,3,4,4,4-Heptafluoro-1-(2,4-dihydroxy-3-methylphenyl)-1-butanone

[65240-04-2] C,1H7F;03 mol. wt. 320.16
OH Synthesis
CH; CO(CF,),CF5 -Refer to: [450].

m.p. 75° [450].
HO

1-(2,4-Dihydroxy-3-propylphenyl)-4,4,4-trifluoro-1-butanone

[194981-87-8] C,3H,5sF;05 mol. wt. 276.26
OH Syntheses
C;H; CO(CH,),CF; -Refer to: [20, 307].
'"H NMR [21].
HO

7.7 From 4-lodo-1-Butanoic Acid

4-Todo-1-(2-hydroxy-4-fluorophenyl)-1-butanone
C]()H]()FIOZ mol. wt. 308.09

OH Synthesis
CO(CH,),CH,I  -Refer to: [3187].
m.p. 41.4° [3187].
F

1-(4-Hydroxyphenyl)-4-iodo-1-butanone
CloH“IOz mol. wt. 290.10

OH Syntheses
-Obtained by treatment of 1-(4-hydroxyphenyl)-4-chloro-
1-butanone with sodium iodide in methyl ethyl ketone at
90° [3134].

CO(CH,),CH,I  -Also refer to: [3212].
m.p. 96-97° [3134]; MS [3134].



7 Aromatic Hydroxyketones Derived from Various Halogenated 1-Butanoic Acid 291

Methyl ether [215667-87-1] C;1H 510, mol. wt. 304.13

-Obtained via the cerium ammonium nitrate mediated oxidative coupling of
2-(4-methoxy-phenyl)cyclobutanol and sodium iodide in 20 % H,O/DME at
0° (67 %) [565].

-Preparation from 4-chloro-1-(4-methoxyphenyl)-1-butanone (75 %) [1120].
-Also refer to: [1122, 1928, 3081, 3212].

m.p. 43° [1120];
"H NMR [565, 1120], '*C NMR [565, 1120], IR [1120],
MS [1120, 1928].

USE: Nickel-catalyzed cross-coupling of 4-iodo-1-(4-methoxyphenyl)-1-butanone
with n-butyl-magnesium chloride in DMA at —35° for 30 min (68 %) [3212].
1-(3,4-Dihydroxyphenyl)-4-iodo-1-butanone

[105174-61-6] CioH (103 mol. wt. 306.10

OH Synthesis
OH -Obtained by reaction of sodium iodide with 4-chloro-
1-(3,4-dihydroxyphenyl)-1-butanone in boiling acetone for
24 h (56 %) [1738].
CO(CH,),CH,I  m.p. 131° [1738];

"H NMR [1738], IR [1738], UV [1738], MS [1738].

Dimethyl ether [105174-55-8] C,H; 5103 mol. wt. 334.15

-Obtained by reaction of sodium iodide with 4-chloro-1-(3,4-dimethoxyphenyl)-
1-butanone in boiling acetone for 24 h (39 %) [1738].

m.p. 93° [1738];

"H NMR [1738], IR [1738], UV [1738], MS [1738].
4-lodo-1-(2,3,4-trihydroxyphenyl)-1-butanone
[105174-58-1] Ci0H11104 mol. wt. 322.10

OH Synthesis
HO CO(CH,),CH,I -Obtained by reaction of sodium iodide with
4-bromo-1-(2,3,4-trihydroxyphenyl)-1-butanone in
acetone at r.t. for 12 h (65 %) [1738].
m.p. 114° [1738];

"H NMR [1738], IR [1738], UV [1738], MS [1738].

HO
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7.8 From Various Halogeno-1-Butanoic Acid

4-Bromo-3,3-difluoro-1-(4-hydroxyphenyl)-1-butanone
C10H9BrF202 mol. wt. 279.08

OH Synthesis
-Refer to: [3354].
Methyl ether [1023272-24-3]

F C,,H,,BrF,0, mol. wt. 293.11
COCH,— |_CH2Br -Obtained by treatment of 4-methoxyphenyl difluoro-
F cyclopropyl ketone with N-pentylpyridinium bromide at

70° for 10 h under nitrogen,
*in trifluoroacetic acid (74 %) [3354];
*in trifluoromethanesulfonic acid (76 %) [3354].

"H NMR [3354], >C NMR [3354], '°F NMR [3354].

2,4-Dibromo-1-(2,6-dihydroxyphenyl)-1-butanone

CloHloBrzog, mol. wt. 338.00
OH Synthesis
COCHBrCH,CH,Br -Refer to: [272].
Dimethyl ether [753013-71-7]
OH C12H14Br203 mol. wt. 366.05

-Refer to: [272].
m.p. 99-100° [272]; MS [272].

USE: Preparation of hydroxycoumaranone derivs. as uPA receptor antagonists for
treatment of cancers [272].

2-Bromo-1-(3-bromo-4-hydroxyphenyl)-3-methyl-1-butanone

C11H2Br,0, mol. wt. 336.02
OH Synthesis
Br -Refer to: [441].
Methyl ether (2S) [306972-95-2]
C12H14Br202 mol. wt. 350.05

COCHBrCH(CH3),

-Preparation of nonracemic a-bromoketones by stereoselective bromination of aryl
alkyl tartrate acetals followed by hydrolysis (70 %, 71 % ee) [441].

pale brown oil [441]; "H NMR [441], IR [441], MS [441].
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2,3-Dibromo-1-(2-hydroxy-5-methylphenyl)-1-butanone

CHleBrZOZ mol. wt. 336.02
OH Synthesis
COCHBrCHBrCH; -Refer to: [183].
Acetate C13H14BI'203 mol. wt. 378.06

-Refer to: [183]; m.p. 79.5-80.5° [183].
CHj3

2-Bromo-1-(4-hydroxyphenyl)-3-methyl-1-butanone
[412051-38-8] C1H3BrO, mol. wt. 257.13

OH Syntheses
-Refer to: [881-884, 1114].
"H NMR [881].

COCHBrCH(CHj),

USE: For preparation of benzoxathiin derivatives as estrogen receptor modulators
[882, 883].

Methyl ether [35446-28-7] C,,H,5BrO, mol. wt. 271.15

-Obtained by treatment of 1-(4-methoxyphenyl)-4-methyl-1-pentanone with bro-
mine in ethyl ether and glacial acetic acid at r.t. (93 %) [1114].
-Also refer to: [143, 896, 3231 (89 %)].

oil [1114]; m.p. 73° [3231];
"H NMR [896, 1114, 3231], IR [3231], MS [896, 1114].

2-Bromo-1-(2,3-dichloro-4-hydroxyphenyl)-2-ethyl-1-butanone
[4091-11-6] C,,H,5BrCLL,0, mol. wt. 340.04

OH Syntheses
Cl -Obtained by reaction of bromine with 1-(2,3-dichloro-
4-hydroxyphenyl)-2-ethyl-1-butanone in acetic acid at
Cl CH.CH r.t. for 15 min [2060].
CO-C ™ 273 -Also refer to: [2054, 2058, 2059, 2061].
Br CH2CHs - 1 p 122.5-123.5° [2054, 2058-2061].

2,3-Dibromo-1-(2-hydroxy-5-methylphenyl)-3-methyl-1-butanone
C12H14BI'202 mol. wt. 350.05

OH (IJH3 Synthesis
CO-CH—C—CH; -Obtained by reaction of bromine with isobutenyl-
! ! p-cresyl-ketone (oil; b.p. 277-278°) in carbon
disulfide [193].
CHj; m.p. 70-71° [193].

Br Br
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2-Bromo-1-(3-hydroxy-4-methoxyphenyl)-3-methyl-1-butanone

[99783-83-2] C12H;5B103 mol. wt. 287.15
OH Synthesis
CH;0 -Obtained by treatment of 3-hydroxy-

4-methoxy-isovalerophenone with cupric bro-
COCHBrCH(CHj), mide in refluxing an ethyl acetate/chloroform
mixture for 2 h (79 %) [144].

oil [144]; '"H NMR [144].

2-Chloro-1-(2-hydroxy-5-methylphenyl)-3-methyl-1-butanone

[871886-71-4] C,H;5CIO, mol. wt. 226.70
OH ICH3 Synthesis
CO-CH-CH-CH; -Obtained by reaction of a-chloroisovaleryl bromide
ICl with p-cresol methyl ether in the presence of aluminium
chloride in carbon disulfide at r.t. [188].
CH; m.p. 75-76° [188].

3-Chloro-1-(2-hydroxy-5-methylphenyl)-3-methyl-1-butanone

C1,H;5Cl10O, mol. wt. 226.70
OH CH3 Syntheses
COCH,—C—CH; -Obtained by reaction of hydrogen chloride with
(Ijl isobutenyl-p-cresyl-ketone (oil; b.p. 277-278°) in
acetic acid [193].
CH; -Also refer to: [192] (II).

m.p. 53-55° [193].

2-Bromo-2-ethyl-1-(2-hydroxy-5-methylphenyl)-1-butanone

C,3H,7BrO, mol. wt. 285.18
OH 1|3r Synthesis
CO—-C—C,H; -Preparation by reaction of bromodiethylacetyl bromide
ész with 4-methylanisole in the presence of aluminium chlo-
ride in carbon disulfide on a water bath for 6 h (almost
CH; quantitative yield) [194].

b.p.1g 175° [194]; n¥ =1.565 [194]; dpo=1.307 [194].
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3-Chloro-1-(4-hydroxyphenyl)-2-(1-methylethyl)-1-butanone
Cy3H,ClO, mol. wt. 240.73

OH Synthesis
-Refer to: [2767].

| b.p.os 156-167° [2767]; m.p. 75-77° [2767].
C

i
CO-CH—CH~CH,
CH(CH3),

2-Bromo-1-[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl]-3-methyl-
1-butanone

[17055-16-2] C19oH9BrO, mol. wt. 369.34
OH Syntheses
(CH3);C C(CHj3)3 -Obtained by reaction of 2-bromoisopentanoyl

chloride with 2,6-di-tert-butylphenol in the pre-
sence of titanium tetrachloride [1468].

COCHBrCH(CH3); -Also obtained by reaction of bromine with
4-hydroxy-3,5-di-tert-butylisovalerophenone in
octane for 30 min at 70° (79 %) [3239].

-Also refer to: [3238].
m.p. 113-115° [3238, 3239].

1-[3,5-Bis(1,1-dimethylethyl)-4-hydroxyphenyl]-3-fluoro-3-methyl-1-butanone

[174635-34-8] Ci9H2FO, mol. wt. 308.4
OH Synthesis
(CH3);C C(CHy); -Refer to: [2482].

m.p. 94° [1499].

BIOLOGICAL ACTIVITY: As antiinflammatory
and analgesic agent [2482].

F
|

COCH,—C—CH,
CH,



Chapter 2
Butanones: Polyketones

1 Aromatic Hydroxyketones Derived
from 1-Butanoic Acid

1,1’-(5-Bromo-2,4,6-trihydroxy-1,3-phenylene)bis-1-butanone

[2999-16-8] C4H7BrOs mol. wt. 345.19
OH Syntheses
CHj3(CH,),CO CO(CH,),CH; -Obtained by reaction of butyryl chloride
with 2-bromophloroglucinol in the presence
HO OH of boron trifluoride etherate (72-78 %)
Br [3391].

-Also refer to: [457, 2911].
m.p. 146-148° [3391], 102-104° [457, 2911].
N.B.: One of the reported melting point is obviously wrong.

BIOLOGICAL ACTIVITY: Antischistosomal [3391].

1,1'-(4,6-Dihydroxy-5-nitro-1,3-phenylene)bis-1-butanone

[107522-52-1] C14H17NOg¢ mol. wt. 295.29
OH Syntheses
NO, CO(CH,),CH; -Obtained by Fries rearrangement of
2-nitroresorcinol dibutyrate (1 mol) with aluminium
HO chloride (3.3 mol),
CO(CH,),CHj; *without solvent at 100—-110° for 3 h (33 %) [105];

*in nitrobenzene at 100-110° for 3 h (13 %) or at
25-28° for 70 h (13 %) [105].
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-Also obtained by reaction of butyric anhydride with 2-nitroresorcinol in the presence
of aluminium chloride (3.3 mol) in nitrobenzene at 120-130° (56 %) [105].

m.p. 154° [105].

Diacetate [107778-29-0] C,sH,NOg mol. wt. 379.37
-Refer to: [105]; m.p. 95° [105].

1,1’-(2-Hydroxy-1,3-phenylene)bis-1-butanone

[205067-94-3] C14H 303 mol. wt. 234.30
CO(CH,),CH3 Synthesis
OH -Refer to: [3450].

N.B.: Resonance-assisted intramolecular hydrogen
CO(CH;),CH3 bonding [3450].

1,1'-(2,4-Dihydroxy-1,3-phenylene)bis-1-butanone
[2999-22-6] C.4H,50, mol. wt. 250.29

OH Syntheses
CHj;(CH,),CO CO(CH,),CH; -Obtained by Fries rearrangement of resor-
cinol dibutyrate with aluminium chloride,
*at 130-135° for 4 h [2651];
*at 180-185° for 90 min (50 %) [855].
b.p.2o 190° [855, 2651]; m.p. 67° [855].

HO

1,1'-(4,6-Dihydroxy-1,3-phenylene)bis-1-butanone
[2999-21-5] C14H ;304 mol. wt. 250.29

OH Syntheses
CO(CH,),CH; -Obtained by Fries rearrangement of resorcinol
dibutyrate with zinc chloride at 130° (40-50 %)
HO [2651].
CO(CH,),CH3 -Also obtained from 2,4-dihydroxyacetophenone
(5 %) [385].
m.p. 64-65° [2651], 64° [385].

1,1'-(2,4,6-Trihydroxy-1,3-phenylene)bis-1-butanone
[3098-40-6] C4H 505 mol. wt. 266.29

OH Syntheses
CHj3(CH,),CO CO(CH,),CH; -Obtained by reaction of acrylic acid with
phlorobutyrophenone in the presence of
OH phosphorous pentoxide in methane-
sulfonic acid for 30 min at 70° under
nitrogen atmosphere [1026].

HO
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-Also obtained by reaction of butyryl chloride,

*with phlorobutyrophenone in the presence of aluminium chloride in boiling
carbon disulfide and nitrobenzene mixture for 2 h [1026];

*phloroglucinol in the presence of aluminium chloride in nitrobenzene for 3 days at
r.t. (5-10 %) [421].

-Also obtained by reaction of butyric acid with phloroglucinol in the presence of
boron trifluoride etherate [3019].

-Also refer to: [3033, 3391].

m.p. 180° [2646], 179-180° [1608, 1610, 2616, 2618],
135-137° [421], 126-128° [3391];

"H NMR [421, 3019], >C NMR [1026, 3019],

IR [421, 1026, 3019], UV [3019], MS [421].

BIOLOGICAL ACTIVITY: Antagonist both thromboxane A, and Leukotriene D,
[3019]; Inhibitory effects of treatment with this acylphenol on TPA Induced
EBV-EA Activation [3033].

1,1’-(2-Hydroxy-5-methyl-1,3-phenylene)bis-1-butanone

[88580-91-0] C15H5005 mol. wt. 248.32
OH Synthesis
CHj;(CH,),CO CO(CH;),CH;3 -Obtained by reaction of butyryl chloride

with p-cresol in the presence of aluminium
chloride in nitrobenzene (40 %) [1979].
CH; m.p. 46° [1979];

"H NMR [1979], IR [1979], UV [1979].
USE: For preparation of phenoxo-bridged macrocyclic dizinc (II) complex [2130].

1,1'-(2,6-Dihydroxy-4-methyl-1,3-phenylene)bis-1-butanone

[875854-88-9] C15H2()O4 mol. wt. 264.32
OH Syntheses

CHj;(CH,),CO CO(CH,),CH; -Obtained by Fries rearrangement of

orcinol dibutyrate in the presence of alu-

CHj3 OH minium chloride (3 mol) at 140-150° for

90 min (33 %) [855].
-Also obtained by treatment of 2,6-dihydroxy-4-methylbutyrophenone with butyric
anhydride in the presence of aluminium chloride in nitrobenzene [854].

m.p. 67° [854, 855].
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1,1'-[2,4,6-Trihydroxy-5-(2-propenyl)-1,3-phenylene]bis-1-butanone
2,4-Dibutyryl-6-(propen-2-yl)phloroglucinol (21) [1026]

C17H5,05 mol. wt. 306.36
OH Synthesis
CHj;(CH,),CO CO(CH,),CH; -Also obtained by reaction of butyryl
chloride with 2-butyryl-4-(propen-2-yl)
HO OH phloroglucinol in the presence of alum-
CH,CH= CH, inium chloride in boiling carbon disulfide

and nitrobenzene mixture for 2 h [1026].

IR [1026], MS [1026].

3-[2-(4-Chlorobenzoyl)acetyl]-2-hydroxy-5-methyl-1-butanone
a-4-Chlorobenzoyl-2-hydroxy-5-methyl-3-butyrylacetophenone

[213622-31-2] CaoH,CI1O, mol. wt. 358.82

OH Synthesis

c&@cocmco CO(CH,),CH; -Obtained by treatment of
1-[3-acetyl-2-(4-chlorobenzoyl-
oxy)-5-methyl-phenyl]-1-butan-
CH; one with powdered KOH in
pyridine (Baker-Venkataraman
rearrangement) (81 %) [344].

m.p. 126-127° [344]; 'H NMR [344], IR [344].

1,1’-[Sulfonylbis(6-chloro-4-hydroxy-3,1-phenylene)]bis-1-butanone

[50444-95-6] C5oH0C1,05S mol. wt. 443.35
CH3(CH2)2CO CO(CH2)2CH3 Synthesm

-Obtained by treatment

HO SO OH of  4-chloro-2-hydroxybutyr-

cl ql ophenone with thionyl chloride

in the presence of aluminium
chloride in carbon disulfide
(52 %) [2430].

m.p. 227° [2430]; "H NMR [2430], IR [2430].
USE: Antifungal [2430].
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3-(2-Benzoylacetyl)-2-hydroxy-5-methyl-1-butanone
a-Benzoyl-2-hydroxy-5-methyl-3-butyrylacetophenone

[213622-30-1] Cy0H2004 mol. wt. 324.38

OH Synthesis
@ COCH,CO CO(CH,),CH; -Obtained by treatment of 1-[3-acetyl-
2-(benzoyloxy)-5-methylphenyl]-
1-butanone with powdered KOH
CH; in pyridine (Baker-Venkataraman
rearrangement) (80 %) [344].

m.p. 115-116° [344]; 'H NMR [344], IR [344].

3-[2-(4-Methylbenzoyl)acetyl]-2-hydroxy-5-methyl-1-butanone
a-4-Methylbenzoyl-2-hydroxy-5-methyl-3-butyrylacetophenone

[213622-32-3] CaHy0, mol. wt. 338.40

OH Synthesis
CH3@COCH2CO CO(CH,),CH; -Obtained by  treatment
of  1-[3-acetyl-2-(4-methyl-
benzoyloxy)-5-methyl-phenyl]-
CH; 1-butanone with powdered
KOH in pyridine (Baker-
Venkataraman rearrangement)
(82 %) [344].

m.p. 134-135° [344]; 'H NMR [344], IR [344].

3-[2-(4-Methoxybenzoyl)acetyl]-2-hydroxy-5-methyl-1-butanone
a-4-Methoxybenzoyl-2-hydroxy-5-methyl-3-butyrylacetophenone

[213622—33—4] C21H2205 mol. wt. 354.40

OH Synthesis
CH3O@COCH2CO CO(CH,),CH; -Obtained by treatment of
1-[3-acetyl-2-(4-methoxyben-
zoyloxy)-5-methyl-phenyl]-
CH; 1-butanone with powdered
KOH in pyridine (Baker-
Venkataraman  rearrange-
ment) (78 %) [344].

m.p. 118-119° [344]; 'H NMR [344], IR [344].
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1,1'-Thiobis[2,4,6-trihydroxy-3-(1-oxoethyl)-5,1-phenylene]bis-1-butanone

C24H2601()S mol. wt. 506.53
CH;CO OHHO COCH; Synthesis
-Refer to: [3391].
HO S OH m.p. 173-175° [3391].

CH;3(CH,),CO  OH HO  CO(CH,),CH;

2 Aromatic Hydroxyketones Derived from 2-Methyl-
1-Butanoic Acid

2,4,6-Trihydroxy-5-(2-methyl-1-oxobutyl)-1,3-benzenedicarboxaldehyde

C13H1406 mol. wt. 266.25
OH CH; Isolation from natural sources
I - . .
CHO CO-CH—C,H; -From the leaf essential oil of FEucalyptus
apodophylla (Myrtaceae) [2046].
HO OH MS [2046]; GC-MS [2046].

CHO

1,1'-(2,4,6-Trihydroxy-1,3-phenylene)bis-2-methyl-1-butanone

[139409-36-2] C16H2205 mol. wt. 294.35
OH Synthesis

CH;CH,— |CH_ CcO CO—?H— CH,CH; -Obtained by reaction of

CH,4 CH,4 2-methyl-butanoic acid with

HO OH phloroglucinol in the presence of

boron trifluoride etherate [3019].
"H NMR [3019], '*C NMR [3019], IR [3019], UV [3019],

BIOLOGICAL ACTIVITY: Antagonist both thromboxane A, and Leukotriene
D, [3019].
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3 Aromatic Hydroxyketones Derived from 3-Methyl-
1-Butanoic Acid

1,1'-(2,4,6-Trihydroxy-1,3-phenylene)bis-3-methyl-1-butanone
2/ 4’ 6'-Trihydroxy-3’-isovalerylisovalerophenone

[2999-10-2] C16H20s5 mol. wt. 294.35

OH Syntheses
(CH3),CHCH,CO COCH,CH(CH3), -Obtained by reaction of isovaleryl
chloride with phloroglucinol in the
OH presence of aluminium chloride
(30 %) [621].
in nitrobenzene at 0° for 3 days (10 %) (IX) [898].
-Also obtained by reaction of isovaleric acid with phloroglucinol in the presence of
boron trifluoride etherate [3019], (32 %) [2042], at 100° for 2 h (67 %) [338].
-Also obtained by reaction of isovaleric acid with phloroglucinol in the presence of
titanium tetrachloride [3033].
-Also refer to: [337, 962, 1983, 2684, 2911].

HO

cream coloured solid [338]; yellow prisms [2042];

m.p. 117-118° [2042], 114-115° [898], 113-114° [2911];

"H NMR [338, 898, 2042, 3019], '>*C NMR [3019], IR [2042, 3019],
UV [898, 3019], MS [338, 898].

BIOLOGICAL ACTIVITY: S-Euglobals: Biomimetic synthesis, antileishmanial,
antimalarial, and antimicrobial activities [336]; Antagonist both thromboxane A,
and Leukotriene D4 [3019]; Effects on transpiration and stomatal closure [3408];
Inhibitory effects of treatment with this acylphenol on TPA Induced EBV-EA
Activation [3033]; Industrial bactericidal and fungicidal agent, algicide and bio-
fouling inhibitor [962]; For the prevention and treatment of bone and cartilage
diseases [2684].

1,1'-(5-Ethyl-2-hydroxy-1,3-phenylene)bis-2-bromo-3-methyl-1-butanone
C18H24Br203 mol. wt. 448.19

OH Synthesis
(CH3),CHCHBrCO COCHBrCH(CHj), -Obtained by treatment
of 1,1'-(5-ethyl-2-hydroxy-
1,3-phenylene)bis-3-methyl-
C,H; 1-butanone with cupric bromide
in ethyl acetate/chloroform for
2.5 h at r.t. under nitrogen
(97 %) [403].

oil [403]; IR [403].
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Methyl ether [412340-39-7] C19H,6B1,03 mol. wt. 462.22

-Obtained by treatment of 4-ethyl-2,6-diisovalerylanisole in chloroform with a
suspension of cupric bromide in ethyl acetate at reflux for 2.5 h (97 %) [403].

cognac coloured oil [403]; IR [403].

1,1’-(5-Ethyl-2-hydroxy-1,3-phenylene)bis-3-methyl-1-butanone
[77346-71-5] C15H603 mol. wt. 290.40

OH Synthesis
(CHj;),CHCH,CO COCH,CH(CHj3), -Obtained by Fries rearrange-
ment of 4-ethyl-2-isovalerylphenyl
3-isovalerate in the presence of
C,H; aluminium chloride at 150-160°
(28 %) [403].

yellow oil [403]; b.p.o» 115-125° [403]; 'H NMR [403], IR [403].

Methyl ether [77346-72-6] C1oH,503 mol. wt. 304.43

-Obtained by reaction of methyl iodide with the title diketone in the presence of
potassium carbonate in acetone at r.t. for 20 h (95 %) [403].

-Preparation by treatment of 4-ethyl-2,6-diisovalerylphenol with methyl iodide in
the presence of potassium carbonate in acetone at r.t. for 20 h (95 %) [403].

pale yellow oil [403]; b.p.g3 110-115° [403]; '"H NMR [403], IR [403].

1,1'-[2,4-Dihydroxy-6-(2-hydroxyethoxy)-1,3-phenylene]bis-3-methyl-
1-butanone

[1 103524-25-9] C18H2606 mol. wt. 338.40

OH Synthesis
(CH;),CHCH,CO COCH,CH(CHj3), -Obtained by  reaction  of
2-bromoethanol with 2.,4-diisoval-
OCH,CH,OH erylphloroglucinol in the presence
of potassium carbonate in acetone
at r.t. for 10 h (50 %) [338].

HO
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1,1'-[2,4-Dihydroxy-6-(2-propen-1-yloxy)-1,3-phenylene]bis-3-methyl-
1-butanone

[918814-60-5] C19H2605 mol. wt. 334.41
OH Synthesis

(CH3),CHCH,CO COCH,CH(CH3); -Obtained by Friedel-Crafts acyla-

tion of phloroglucinol mono-allyl

HO OCH,-CH=CH, ether with isopentanoyl chloride in

the presence of titanium tetrachlo-
ride (10 %) [337].

yellow sticky solid [337];
'"H NMR [337], '3C NMR [337], IR [337], UV [337],
MS [337].

BIOLOGICAL ACTIVITY: In vitro antileishmanial activity [337];
Cytotoxicity [337].

1,1'-(4-Butoxy-2,6-dihydroxy-1,3-phenylene)bis-3-methyl-1-butanone

[1 103524-21-5] C20H3005 mol. wt. 350.46
OH Synthesis

(CH;),CHCH,CO COCH,CH(CH3), -Obtained by treatment

of 2.4-diisovaleryl-phloroglucinol

HO O(CH,);CH;3 with 1-bromobutane (4 equiv.)

in the presence of potassium car-
bonate in acetone at r.t. for 10 h
(10 %) [338].

1,1'-(5-Butyl-2,4,6-trihydroxy-1,3-phenylene)bis-3-methyl-1-butanone

[1103524-22-6] Cy0H3005 mol. wt. 350.46
OH Synthesis

(CH3),CHCH,CO COCH,CH(CH3); -Obtained by reaction of butyl

bromide with 2.4,6-trihydroxy-

HO OH 3-isovaleryliso-valerophenone in

C4Hy the presence of sodium methoxide

in refluxing methanol for 2 h
(60 %) [338].
yellow oil [338]; '"H NMR [338], MS [338].
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1,1'-[2,4,6-Trihydroxy-5-(3-methyl-2-butenyl)-1,3-phenylene]bis-3-methyl-
1-butanone

[216301-02-9] C21H3005 mol. wt. 362.47
OH Synthesis
(CH3),CHCH,CO COCH,CH(CHj), -Refer to: [2684].
HO OH BIOLOGICAL ACTIVITY: For the

_ prevention and treatment of bone
CH,CH=C(CH

2 (CHy), and cartilage diseases [2684].
1,1'-[2,4-Dihydroxy-6-(3-methylbutoxy)-1,3-phenylene]bis-3-methyl-
1-butanone

[918814-65-0] C,1H3,05 mol. wt. 364.48

OH Synthesis
(CH3),CHCH,CO COCH,CH(CHj3); -Obtained by Friedel-Crafts acyla-
tion of phloroglucinol mono-
O(CH,),CH(CH3), isopentyl ether with isopentanoyl
chloride in the presence of tita-
nium tetrachloride (17 %) [337].

HO

yellow solid [337]; m.p. 65-67° [337];
'"H NMR [337], *C NMR [337], IR [337], UV [337],
MS [337].

BIOLOGICAL ACTIVITY: Antiprotozoal and antimicrobial [337].

1,1'-[2,4,6-Trihydroxy-5-(3-methylbutyl)-1,3-phenylene]bis-3-methyl-
1-butanone

[26104-02-9] C,1H3,05 mol. wt. 364.48
OH Synthesis

(CH3),CHCH,CH, COCH,CH(CHj3), -Obtained by  reaction  of

isovaleryl chloride with

HO OH 2-isopentylphloroglucinol in the

COCH,CH(CH3), presence of aluminium chloride

in nitrobenzene at 0° for 3 days
(1 %) (XIV) [898].

m.p. 109.5-111° [898]; 'H NMR [898], UV [898], MS [898].
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1,1-(2,4-Dibutoxy-6-hydroxy-1,3-phenylene)bis-3-methyl-1-butanone
[1 103524-20-4] C24H3805 mol. wt. 406.56

OH Synthesis
COCH,CH(CHj3), -Obtained by reaction of n-butyl bromide with
2,4-diisovaleroylphloroglucinol in the pre-
C4HoO 0OC4Hy sence of potassium carbonate in acetone at
COCH,CH(CHj3), r.t. for 10 h (15 %) [338].

BIOLOGICAL ACTIVITY: A new class of GPR40 (FFAR1) agonists [338].

1,1'-(4,6-Dibutoxy-2-hydroxy-1,3-phenylene)bis-3-methyl-1-butanone

OH Synthesis
(CH3),CHCH,CO COCH,CH(CHj3), -Obtained by reaction of n-butyl
bromide with 2.4-diisovalero-
OC4Hy ylphloroglucinol in the presence
of potassium carbonate in acetone
atr.t. for 10 h (25 %) [338].

BIOLOGICAL ACTIVITY: A new class of GPR40 (FFAR1) agonists [338].

C4HyO

4 Aromatic Hydroxy-1,2-Butanediones

1-(4-Hydroxyphenyl)-1,2-butanedione
C10H1003 mol. wt. 178.19

OH Synthesis

-Refer to: [2165].

Methyl ether [10201-46-4]

C] 1H1203 mol. wt. 192.21
COCOCH,CH;

-Obtained by treatment of 1-(4-methoxyphenyl)-1-propyne with Pdl, (2 mol%) in
dimethyl sulfoxide at 140° for 1.5 h (58 %) [2165].
-Also refer to: [1114, 1405, 2986, 3217, 3230, 3232, 3307].

b.p.o.2 120-123° [3307], b.p.; 155° [1405], b.p.o5s 168—170° [3232];
"H NMR [3232], IR [3232]; nZ = 1.5480 [3307].

Dioxime of the methyl ether [10262-13-2] C;;H42N,O3; mol. wt. 222.24
m.p. 207-208° [3307].
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1-[3,5-(1,1-Dimethylethyl)-4-hydroxyphenyl]-3,3-dimethyl-1,2-butanedione

[96251-01-3] Cy0H3003 mol. wt. 318.46
OH Syntheses
(CH;)3C C(CH3)3 -Obtained by oxygenation of 1-[3,5-(dimethyl-
ethyl)-4-hydroxyphenyl]-3,3-dimethyl-1-butyne
CH; with Co(Salpr) in methylene chloride at
COCO—(IJ—CH3 0° (56 %) [2290].
CH; -Also refer to: [2007, 2289].

colourless prisms [2290]; m.p. 136-137° [2289, 2290];
"H NMR [2007, 2289, 2290], '*C NMR [2007],
IR [2289, 22901, UV [2290].

5 Aromatic Hydroxy-1,3-Butanediones

5.1 Unsubstituted Aromatic Ring

1-(2-Hydroxyphenyl)-4,4,4-trifluoro-1,3-butanedione
C10H7F3O3 mol. wt. 232.16
OH Synthesis
©/COCH2COCF3 -Obtained by treatment of o-hydroxyacetophenone

trifluoroacetate with base (pyridine/potassium hydroxide)
(Baker-Venkataraman rearrangement) [1564].

Methyl ether [15191-69-2] C11HoF305 mol. wt. 246.19

b.p. 262° [2902]; m.p. 36-38° [1086];
"H NMR [2902], '*C NMR [2902], MS [1086].

2-Bromo-1-(4-hydroxyphenyl)-1,3-butanedione
C]()HgBTOg, mol. wt. 257.08

OH Synthesis
-Refer to: [1094].
Methyl ether [91065-87-1]
C,1H,BrOs mol. wt. 271.11
COCHBrCOCHj; -Obtained by treatment of the sodium or copper salts
of 1-(4-methoxyphenyl)-1,3-butanedione with bromine in
cooled carbon tetrachloride [1094].

-Also refer to: [2628].
Dirty white [1094]; m.p. 39° [1094].
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2-Chloro-1-(2-hydroxyphenyl)-1,3-butanedione
C1oHyClO; mol. wt. 212.63

OH Synthesis
COCHCICOCH; -Refer to: [3400].
Methyl ether [1001024-95-8]
C11H11C103 mol. wt. 226.66
-Obtained by reaction of N-chlorosuccinimide with 1-(2-hydroxyphenyl)-
1,3-butanedione in refluxing carbon tetrachloride for 4 h at 75-80° (47 %) [3400].

yellow oil [3400];
'H NMR [3400], '3C NMR [3400], MS [3400]; GC-MS [3400].

1-(2-Hydroxyphenyl)-1,3-butanedione
[16636-62-7] C10H|003 mol. wt. 178.19

OH Syntheses
COCH,COCH; -Obtained by adding a solution of 2-hydroxyacetophenone
in ethyl acetate to a suspension of pulverized sodium in
ether [168, 947, (65 %) 3325].
-Also obtained by treatment of o-acetoxyacetophenone with metallic sodium in
refluxing benzene for 3 h (poor yield) [3234].
-Also refer to: [383, 919, 1108, 1564, 3400].

colourless needles [3325]; pale yellow plates [3234];
m.p. 110° [1110], 102° [3234], 101° [234], 98° [1109], 90.5-91.5° [3325];
'"H NMR [919, 2288, 2807, 3459], '°C NMR [3459], UV [3317], MS [2968].

Methyl ether [56290-53-0] C11H1205 mol. wt. 192.21

-Obtained by reaction of 2-methoxybenzoyl chloride with acetone in the presence
of LDA (1.5 equiv.) in tetrahydrofuran (37 %) [3400].

-Also obtained from 2-methoxyacetophenone [2677].

-Also obtained from methyl 2-methoxybenzoate and acetone [383].

-Also refer to: [168, 942, 1011, 1207, 1413, 1856, 2313, 2526, 2628, 2935, 3259,
3459, 3463].

b.p.oo 173-174° [2677];
m.p. 37° [2677], 36-37° [383], 36° [942];
'H NMR [3459], '3C NMR [3459].

Copper (II) salt C1,H»,06Cu mol. wt. 445.96

m.p. 153° [2313].
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Ethyl ether [60159-70-8] C12H 1403 mol. wt. 206.24

-Obtained by reaction of 2-ethoxyacetophenone with ethyl acetate in the presence
of sodium ethoxide [3083].

m.p. 58° [328], 57-58° [3083], 54-56° [101]; 'H NMR [101], IR [101],
UV [3083].

1-(3-Hydroxyphenyl)-1,3-butanedione

C10H1003 mol. wt. 17819
OH Synthesis
-Refer to: [3384].
Methyl ether [29681-99-0]
COCH2COCH3 C11H1203 mOl wt. 192.21

-Obtained by reaction of 3-methoxyacetophenone with ethyl acetate in the presence
of sodium ethoxide [3083].

-Also obtained by Claisen condensation between ethyl acetate and
m-methoxyacetophenone in the presence of sodium amide [313].

-Also refer to: [34, 168, 314, 316, 1192, 1193, 1206, 1214, 2628, 2935, 3384].

b.p.; 115° [313], b.p. 280-283° [3083];
UV [313, 314, 316, 3083];
pK [313]; nZ =1.5930 [313].

Cu salt C22H2206CU mol. wt. 445.96
-Refer to: [313]; m.p. 150° [313].

1-(4-Hydroxyphenyl)-1,3-butanedione
[51944-08-2] CioH ;003 mol. wt. 178.19

OH Syntheses
-Obtained by treatment of p-acetoxyacetophenone in acetic
anhydride with boron trifluoride-acetic acid complex for
2.5h (78 %) [1538].
COCH,COCH3 -Also obtained by treatment of its acetate with sodium hydroxide
in refluxing dilute methanol for 35 min [1538].
-Also refer to: [45, 294, 675, 774, 1292, 1433, 3384].

m.p. 114-116° [1433], 112-112.5° [1538], 112° [675];
'"H NMR [1433], IR [1433], UV [1433].
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Be salt C20H1806Be mol. wt. 363.37
-Refer to: [1538 (84 %)].
m.p. 255° [1538].

Cu salt C20H1806CH mol. wt. 417.91
-Refer to: [1538 (99 %)].
m.p. 280-282° [1538].

Mg salt C20H1806Mg mol. wt. 378.66
-Refer to: [1538].
m.p. >300° [1538].

Zn salt C20H1806ZH mol. wt. 419.75
-Refer to: [1538].
m.p. >300° [1538].

Acetate [91963-55-2] C,H,,0,4 mol. wt. 220.23

-Obtained by action of acetic anhydride with p-hydroxybenzoylacetone in the
presence of aqueous sodium hydroxide [1538].

m.p. 70-70.5° [1538], 70° [675].

Cu salt of the acetate C4H5,04Cu mol. wt. 501.20
m.p. 248° [1538].

Methyl ether [4023-80-7] C11H;205 mol. wt. 192.21

-Obtained by reaction of 4-methoxyacetophenone with ethyl acetate in the presence
of sodium ethoxide [327, 3083].

-Also obtained by Claisen condensation between ethyl acetate and
p-methoxyacetophenone in the presence of sodium amide [313].

-Obtained [2072] according to [2676].

-Also refer to: [45, 237,294, 295, 314-316, 327, 330, 575, 612, 629, 630, 697, 744,
745, 774, 800, 819, 904, 960, 1015, 1031, 1072, 1094, 1141, 1190, 1191, 1207,
1214, 1220, 1241, 1275, 1292, 1350, 1433, 1920, 1952, 1959, 1976, 2230, 2502,
2525, 2853, 2872, 2897, 2898, 3257, 3359, 3360, 3384, 3446].

m.p. 57-58° [1433], 57° [612], 56.5° [2525], 55° [295],

54.5° [327, 1920], 54° [237, 1275, 1338, 1350, 2502], 53-54° [330], 53° [313],

52-54° [3083], 52-53° [1072, 1241], 51-53° [629], 48-51° [2230],
48-49° [2072];
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"H NMR [819, 1220, 1241, 1433, 1920, 2230], '>C NMR [745, 1220, 22301,
IR [819, 1031, 1241, 1433, 1920, 2230], UV [313, 314, 316, 1031, 1433, 1920,
3083],
MS [697, 1015, 1959, 2230].
Na salt C,;H;,0O3Na mol. wt. 215.20

-Refer to: [1094 (58 %)].

Cu salt C22H2206CU mol. wt. 445.96
-Refer to: [313, 1094 (60 %), 1920].
m.p. 229° [313], 220° [1920].

1-(2,3-Dihydroxyphenyl)-1,3-butanedione

C10H1004 mol. wt. 194.19
OH Synthesis
HO COCH,COCH; -Refer to: [48].
Dimethyl ether [65547-52-6]
C12H1404 mol. wt. 222.24

-Preparation from 2,3-dimethoxyacetophenone on Claisen condensation with ethyl
acetate in the presence of pulverized sodium [48].
N.B.: Ratio of the keto and enol forms 1:3.

-Refer to: [48].
light yellow liquid [48]; "H NMR [438].

1-(2,4-Dihydroxyphenyl)-1,3-butanedione

CioH 1004 mol. wt. 194.19
OH Synthesis
COCH,COCH; -Refer to: [48].
Dimethyl ether [65547-54-8]
HO CoH 404 mol. wt. 222.24

-Preparation from 2,4-dimethoxyacetophenone (68 %) [2677].

-Preparation from 2,4-dimethoxyacetophenone on Claisen condensation with ethyl
acetate in the presence of pulverized sodium [48, 3313].

-Preparation from 2,4-dimethoxybenzoyl chloride (75 %) [2914].

-Also refer to: [276, 1193, 1206, 2780].

N.B.: Ratio of the keto and enol forms 1:2 [48].

yellow glistening needles [48];
m.p. 68—69° [48], 67-68° [2914], 58.5° [2677];
'"H NMR [48, 2914], >*C NMR [2914], IR [2914].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].
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Diethyl ether C4H ;30,4 mol. wt. 250.29

-Obtained by reaction of 2,4-diethoxyacetophenone with ethyl acetate in the
presence of sodium [3083].
-Also refer to: [382, 1740].

m.p. 90° [382, 3083]; UV [3083].

1-(2,5-Dihydroxyphenyl)-1,3-butanedione
Ci0H1004 mol. wt. 194.19

OH Synthesis
COCH,COCH; -Refer to: [3313].
Dimethyl ether [65547-50-4]
C12H1404 mol. wt. 222.24
OH

-Preparation from 2,5-dimethoxyacetophenone on Claisen condensation with ethyl
acetate in the presence of pulverized sodium (49 %) [48, 3313].

N.B.: Ratio of the keto and enol forms 1:2.

-Also refer to: [48, 168, 1206, 3312].

light yellow liquid [48]; b.p.o.1 97° [3312]; '"H NMR [48];
nZD5 =1.5893 [3312].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].

Diethyl ether C14H1804 mol. wt. 250.29

-Obtained by reaction of 2,5-diethoxyacetophenone with ethyl acetate in the pre-
sence of sodium [3083].
-Also refer to: [752].

m.p. 60° [752], 58-59° [3083]; UV [3083].

1-(3,4-Dihydroxyphenyl)-1,3-butanedione

CioH 004 mol. wt. 194.19
OH Synthesis
OH -Refer to: [3083].
Dimethyl ether [13298-49-2]
C12H14O4 mol. wt. 222.24

COCH,COCH;,

-Obtained by reaction of 3,4-dimethoxyacetophenone with ethyl acetate in the
presence of sodium [3083].

b.p.oos 132° [1338];  m.p. 71=72° [3083], 69—71° [464], 62° [1338];
IR [464], UV [464, 3083], MS [1959].
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1-(2,4,5-Trihydroxyphenyl)-1,3-butanedione
C10H1()O5 mol. wt. 210.19

OH Synthesis
COCH,COCH;3; -Refer to: [834].
Trimethyl ether [62406-99-9]

HO C3H 605 mol. wt. 252.27
OH

-Obtained by gently heating a mixture of 2.4,5-trimethoxyacetophenone, sodium
sand and ethyl acetate until a vigorous reaction set in, then to heat the mixture at
reflux for 2 h (76 %) [834].

N.B.: Ratio of the keto and enol forms 1:9

-Also refer to: [48].

pale yellow plates [834]; m.p. 89° [834];
"H NMR [48, 834], IR [834].

Na salt C,3H,;50sNa mol. wt. 274.25
m.p. 201° (d) [834].

1-(2-Hydroxyphenyl)-2-methyl-1,3-butanedione

[35115-14-1] C1H205 mol. wt. 192.21
OH Synthesis
CO—?H— COCH; -Obtained by treatment of 2,3-dimethylchromone with
CH, dilute alkali [1126].

b.p.; 130° [2288]; 'H NMR [2288].

1-(4-Hydroxyphenyl)-2-methyl-1,3-butanedione
[91142-94-8] C1H,03 mol. wt. 192.21

CH; Synthesis
-Refer to: [675].

CO-CH-COCH;
@ m.p. 59-60° [675].
HO

1-(2,4-Dihydroxyphenyl)-2-methyl-1,3-butanedione

C11H204 mol. wt. 208.21
OH Synthesis
CO—CH—COCH; -Refer to: [1740].
(IZH3 Diethyl ether C15H,004 mol. wt. 264.32

HO

-Obtained by reaction of ethyl acetate with 2,4-diethoxypropiophenone in the
presence of pulverized sodium [1740].

m.p. 72.5° [1740].
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1-(2,4,5-Trihydroxyphenyl)-2-methyl-1,3-butanedione
C11H 1205 mol. wt. 224.21

OH (|3H3 Synthesis
CO—CH-COCH; -Refer to: [834].
Trimethyl ether [62407-00-5]

HO C,4H 505 mol. wt. 266.29

OH
-Obtained by adding 1-(2,4,5-trihydroxyphenyl)-1,3-butanedione in THF to 50 %
sodium hydride dispersion in oil. After isolation of the sodium salt, this one was
warmed with methyl iodide for 4 h (64 %) [834].

pale yellow plates [834]; m.p. 114.5° [834];
"H NMR [834], IR [834].

5.2  Substituted Aromatic Ring

1-(3,5-Dichloro-2-hydroxyphenyl)-1,3-butanedione

C10H8C1203 mol. wt. 247.08
OH Synthesis
Cl COCH,COCH; -Obtained by treatment of 3,5-dichloro-2-hydroxy-

acetophenone with ethyl acetate and sodium
metal [947].
Cl

1-(4,5-Dichloro-2-hydroxyphenyl)-1,3-butanedione
[111477-92-0] CoHgCl1,05 mol. wt. 247.08

OH Syntheses
COCH,COCH; -Obtained by treatment of 4,5-dichloro-2-hydroxy-
acetophenone with ethyl acetate and sodium
Cl metal [947].
Cl -Also refer to: [1889, 2472].

m.p. 134-135° [1889, 2472].

1-(5-Bromo-2-hydroxyphenyl)-1,3-butanedione
ClngBrO3 mol. wt. 257.08

OH Syntheses
COCH,COCHj3 -Obtained by treatment of 5-bromo-2-hydroxyace-
tophenone with ethyl acetate and sodium metal [947].

-Also refer to: [1564].
Br
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1-(5-Chloro-2-hydroxyphenyl)-1,3-butanedione
[65897-66-7] C1oHyClO; mol. wt. 212.63

OH Syntheses
COCH,COCH; -Obtained by treatment of 5-chloro-2-hydroxyace-
tophenone with ethyl acetate and sodium metal [947].
-Also refer to: [1109, 1110, 1564, 2691, 3324, 3325].
Cl

pale yellow crystals [3324];

m.p. 121° [1109], 118° [1110], 113-114° [2691],
110-111° [3324, 3325];

"H NMR [2691], *C NMR [2691], IR [2691].

Methyl ether [861349-33-9] C,H,,ClO; mol. wt. 226.66

-Obtained by treatment of 5-chloro-2-methoxyacetophenone with ethyl acetate in
the presence of sodium [3324].

m.p. 76.5-77.5° [3324].

1-(3-Chloro-2-hydroxy-5-methylphenyl)-1,3-butanedione

C1 1H1 1C103 mol. wt. 226.66
OH Synthesis
Cl COCH,COCH;3 -Obtained by treatment of 3-chloro-2-hydroxy-

5-methyl-acetophenone with ethyl acetate and
sodium metal [947].
CH;

1-(5-Chloro-2-hydroxy-4-methylphenyl)-1,3-butanedione
[152153-24-7] C11H11C103 mol. wt. 226.66

OH Syntheses
COCH,COCH; -Obtained by treatment of 5-chloro-2-hydroxy-
4-methyl-acetophenone with ethyl acetate and
CH; sodium metal [947].
Cl -Also refer to: [3324, 3325].

pale yellow crystals [3324]; m.p. 115.5-116.5° [3324, 3325].
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1-(2-Hydroxy-5-methylphenyl)-1,3-butanedione
[16636-64-9] C1H,05 mol. wt. 192.21

OH Syntheses
COCH,COCH; -Obtained by adding a solution of 2-hydroxy-5-methyl-
acetophenone in ethyl acetate to a suspension of pulveri-
zed sodium in ether, [(64 %) 235, 947, (60 %) 3325].
CH; -Also refer to: [268, 919, 1108-1110, 1011, 2745, 2746,
3324].

colourless needles [3325]; compact prisms [235];
m.p. 112° [1110], 110° [1108], 102° [1109], 99° [235], 94.5-96° [3324, 3325],
94-96° [268]; 'H NMR [919].

Dioxime [56686—34—1] C] 1H14N203 mol. wt. 222.24
m.p. 122-123° [268, 1011]; "H NMR [268].

Methyl ether [56290-52-9] C,H,40; mol. wt. 206.24

-Obtained by condensation of ethyl acetate with  2-methoxy-
5-methylacetophenone [193].
-Also refer to: [942, 1338].

b.p.o.1 115° [942, 1338], b.p.;5 182-183° [193]; nl/? =1.5758 [193].

1-(2-Hydroxy-3-methylphenyl)-1,3-butanedione

[58218-17-0] Cy1H 205 mol. wt. 192.21
OH Synthesis
CH; COCH,COCH;3 -Refer to: [3325].
m.p. 85-86° [3325], 84-85° [268].
Dioxime [56686-30-7] C11H14N,O3 mol. wt. 222.24

m.p. 150-151° [3325], 148-149° [268]; 'H NMR [268].

1-(2-Hydroxy-4-methylphenyl)-1,3-butanedione
[58218-16-9] C11H1203 mol. wt. 192.21

OH Synthesis
COCH,COCH;3; -Refer to: [3325].
m.p. 76-77° [3325].
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1-(2-Hydroxy-6-methylphenyl)-1,3-butanedione
C1H,05 mol. wt. 192.21

OH Synthesis
COCH,COCHj; -Obtained by adding a solution of 2-hydroxy-6-methyl-
acetophenone in ethyl acetate to a suspension of pulveri-
CHj3; zed sodium in ether (85-90 %) [3325].

colourless needles [3325]; m.p. 85-86° [3325].

1-(4-Hydroxy-3-methylphenyl)-1,3-butanedione

[92016-84-7] C11H1203 mol. wt. 192.21
OH Synthesis
CH; -Preparation from 4-acetoxy-3-methylacetophenone
[1538].
m.p. 95-96° [1538].
COCH,COCH;
Copper salt C,H»,04Cu mol. wt. 445.96

m.p. 280-282° [1538].

1-(2,4-Dihydroxy-3-methylphenyl)-1,3-butanedione

C11H1204 mol. wt. 208.21
OH Synthesis
CH; COCH,COCH; -Refer to: [55].
Dimethyl ether [124259-63-8]
HO C13H16O4 mol. wt. 236.27

-Obtained by treatment of 2,4-dimethoxy-3-methylacetophenone with ethyl acetate
and sodium metal (65 %) [55].

oil [55]; 'H NMR [55].

1-(2,4-Dihydroxy-6-methylphenyl)-1,3-butanedione

C11H1204 mol. wt. 208.21
OH Synthesis
COCH,COCH; -Refer to: [55].
Dimethyl ether [53270-35-2]
HO CH3 C13H1604 mOl. wt. 23627

-Obtained by deacetalisation of 1-(2,4-dimethoxy-6-methylphenyl)-2-(2-methyl-
1,3-dioxolan-2-yl)ethanone (m.p. 54°) with concentrated hydrochloric acid in
dilute acetone (95 %) [1330].
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-Also obtained by decarboxylation of 5-(2,4-dimethoxy-6-methylphenyl)-
3,5-dioxo-1-pentanoic acid on heating [2974] in refluxing chloroform for 5 h in
a stream nitrogen (95 %) [1330].

-Also obtained by refluxing a mixture of 2,4-dimethoxy-6-methylacetophenone,
ethyl acetate and sodium metal [2974] for 1 h (115-120°) (88 %) [47], (68 %) [55],
(62 %) [2813].

-Also refer to: [1168].

yellow needles [47];

m.p. 77-78° [1168], 74-76° [47, 55, 2813], 72-73° [454, 1330, 2974],
65-66.5° [1259];

"H NMR [47, 55, 454, 1330, 2974], IR [454, 1330, 2974], UV [1330, 2974],

MS [454, 1330, 2974].

N.B.: In the paper [55], this compound is called by error 3-(2,6'-dimethoxy-
3’-methylphenyl)-1-methylpropane-1,3-dione.

Dibenzyl ether [82883-60-1] C,sH,404 mol. wt. 388.46

-Obtained by deacetalisation of 1-(2,4-dibenzyloxy-6-methylphenyl)-2-(2-methyl-
1,3-dioxolan-2-yl)ethanone (m.p. 82—-83°) with concentrated hydrochloric acid in
dilute acetone (97 %) [454].

-Also refer to: [453, 455].

m.p. 83° [453, 454];
"H NMR [453, 454], IR [453, 454], MS [454].

1-(2-Hydroxy-3-methoxyphenyl)-1,3-butanedione
[65547-78-6] C1H2,04 mol. wt. 208.21

OH Synthesis

CH;0 COCH,COCH3 -Obtained by adding a solution of 2-hydroxy-
3-methoxy-acetophenone in ethyl acetate to a sus-

pension of pulverized sodium in ether, then to
warm at reflux for 3 h (48 %) [48].

yellow small needles [48]; m.p. 66-68° [48]; 'H NMR [48].

1-(2-Hydroxy-4-methoxyphenyl)-1,3-butanedione
[101396-11-6] C1H 204 mol. wt. 208.21

OH Syntheses
COCH,COCHj3; -Obtained by treatment of 2-acetoxy-4-methoxy-
acetophenone with metallic sodium in refluxing
CH;0 benzene for 3 h (poor yield) [3234].
-Also obtained from 7-methoxy-2-methyl-4H-
1-benzopyran-4-one [1740].

-Also refer to: [234, 276, 2216, 2780].
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yellowish brown needles [3234];
m.p. 75° [3234], 71-72° [234], 68° [2216].

Copper salt Refer to: [3234].
1-(2-Hydroxy-5-methoxyphenyl)-1,3-butanedione
[65547-81-1] C1H 2,04 mol. wt. 208.21

OH Syntheses
COCH,COCH; -Obtained by adding a solution of 2-hydroxy-5-methoxy-
acetophenone in ethyl acetate to a suspension of pulveri-
zed sodium in ether (64 %) [48, 3312, 3313].
OCH3; -Also obtained by catalytic debenzylation of 2-benzyloxy-
4,5-dimethoxybenzoylacetone in the presence of 5 %
Pd/C in ethyl acetate (quantitative yield) [48].

-Also obtained by irradiation of 4-methoxyphenyl 3-oxobutanoate with a 125 W
medium pressure mercury lamp inside a quartz immersion well in for 6 h at
r.t. (25 %) [96].

-Also  obtained by  treatment of  3-(ethylenedioxy)-1-(2-hydroxy-
5-methoxylphenyl)-1-butanone with dilute sulfuric acid in the presence of silica
gel [96].

-Also obtained by reaction of 2-hydroxy-5-methoxyacetophenone with ethyl ace-
tate in the presence of sodium hydride [1540].

yellow needles [48];
m.p. 102-104° [3312], 102-103° [48], 101-102° [1540];
"H NMR [48, 96], IR [48].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].

Benzyl ether [65547-83-3] C1gH,50, mol. wt. 298.34

-Obtained by Claisen condensation of 2-benzyloxy-5-methoxyacetophenone
(m.p. 44-45°) with ethyl acetate (quantitative yield) [48].

yellowish needles [48]; m.p. 59-60° [48].

1-(2-Hydroxy-6-methoxyphenyl)-1,3-butanedione
[65547-63-9] C1H20,4 mol. wt. 208.21
OH Syntheses

COCH,COCH; -Obtained by adding a solution of 2-hydroxy-6-methoxy-
acetophenone in ethyl acetate to a suspension of pulveri-

OCHj; zed sodium [48], (48 %) [2564].

colourless needles [48, 2564]; m.p. 96-97° [48], 94-95° [2564];
"H NMR [2968], '*C NMR [2968], MS [2968].



5 Aromatic Hydroxy-1,3-Butanediones 321

Copper salt green crystals [2564];
m.p. 226° [2564].

Methyl ether [32085-87-3] C1-H,,0, mol. wt. 222.24

-Preparation from 2,6-dimethoxyacetophenone on Claisen condensation with ethyl
acetate in the presence of pulverized sodium (57 %) [48].
N.B.: Ratio of the keto and enol forms 1:2.

colourless needles [48]; b.p.s_¢ 178—180° [240]; m.p. 49-50° [48];
"H NMR [48].
1-(2,4,6-Trihydroxy-3-methylphenyl)-1,3-butanedione
C11H1205 mol. wt. 22421

Syntheses

CH; COCH,COCH; -Refer to: [2178, 2755].

s

HO OH

1-(5-Chloro-2-hydroxy-4,6-dimethylphenyl)-1,3-butanedione
[855242-08-9] C1,H;5Cl10; mol. wt. 240.69

Synthesis
COCH,COCH; -Refer to: [24].
m.p. 116-117° [24].

CH; CH,

T

Cl
1-(2-Hydroxy-4,5-dimethoxyphenyl)-2-chloro-1,3-butanedione
C12H,5ClO5 mol. wt. 272.68

Synthesis
COCHCICOCH; -Refer to: [1537].

O

CH;0
OCH;

1-(2-Hydroxy-3,5-dimethylphenyl)-1,3-butanedione
[104516-36-1] C12H 1405 mol. wt. 206.24

Syntheses

COCH,COCHj3 -Obtained by adding a solution of 2-hydroxy-
3,5-dimethyl-acetophenone in ethyl acetate to
a suspension of pulverized sodium in ether

CH; (75-80 %) [3325].

-Also refer to: [1016].

colourless needles [3325]; m.p. 116-117° [3325], 85° [1016].

CH;

s



322 2 Butanones: Polyketones

Methyl ether C13H16O3 mol. wt. 220.27

-Obtained by adding a solution of 2-methoxy-3,5-dimethylacetophenone in ethyl
acetate to a suspension of pulverized sodium in ether (57 %) [3325].

colourless needles [3325]; m.p. 59-60° [3325].

1-(2-Hydroxy-4,6-dimethylphenyl)-1,3-butanedione
[861778-02-1] C12H 1403 mol. wt. 206.24

OH Syntheses
COCH,COCH; -Refer to: [3325].
m.p. 116-117° [3325].
CH; CH;

1-(2-Hydroxy-4-methoxy-6-methylphenyl)-1,3-butanedione
[58530-24-8] C,H 404 mol. wt. 222.24

OH Syntheses
COCH,COCH; -Obtained by refluxing a mixture of 2-hydroxy-
4-methoxy-6-methylacetophenone, ethyl acetate,
CH;0 CH; ethyl ether and sodium metal for 4 h (65 %) [47].
-Also obtained by decarboxylation
of  5-(2-hydroxy-4-methoxy-6-methylphenyl)-
3,5-dioxopentanoic acid on heating [2974].
-Also refer to: [53].

yellow needles [47]; m.p. 142—-144° [47].

Benzyl ether [68436-75-9] C19H2004 mol. wt. 312.37

-Obtained by adding a solution of 2-hydroxy-4-methoxy-6-methylacetophenone in
ethyl acetate to a suspension of pulverized sodium in ether. The mixture was
refluxed on a water bath for 2-3 h (58 %) [53].

N.B.: Ratio of the keto and enol forms 1:5

colourless needles [53]; m.p. 76-77° [53]; '"H NMR [53].

Allyl ether [75160-45-1] Cy5H;04 mol. wt. 262.31

-Obtained by adding a solution of 2-allyloxy-4-methoxy-6-methylacetophenone in
ethyl acetate to pulverized sodium in ethyl ether.
Then, the mixture was refluxed on a water bath for 3 h (56 %) [54].

-Refer to: [1127, 2559].

b.p.o3 135-136° [2559], b.p.; 149-152° [1127];
light brown needles [54]; m.p. 47-49° [54]; '"H NMR [54].
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1-(2-Hydroxy-4-methoxyphenyl)-2-methyl-1,3-butanedione
C,H 1404 mol. wt. 222.24

OH Synthesis
CO—(le— COCH; -Refer to: [1740].
CH;4
CH;0

1-(2-Hydroxy-3,4-dimethoxyphenyl)-1,3-butanedione

[65547-75-3] C2H405 mol. wt. 238.24
OH Synthesis
CH;0 COCH,COCH; -Obtained by adding a solution of 2-hydroxy-
3,4-dimethoxyacetophenone in ethyl acetate to
CH;0 a suspension of pulverized sodium in ether
[48, 3313].

yellow needles [48]; m.p. 107-108° [48], 104-107° [3312];
"H NMR [48], IR [48].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].

Methyl ether [65547-48-0] C15H,40s mol. wt. 252.27

-Preparation from 2,3,4-trimethoxyacetophenone on Claisen condensation with
ethyl acetate in the presence of pulverized sodium [48, 3313].
N.B.: Ratio of the keto and enol forms 1:9 [48].

colourless glistening plates [48]; b.p.oo 217° [482];
m.p. 65° [384], 64—65° [48], 59-60° [482]; 'H NMR [48].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].

1-(2-Hydroxy-3,6-dimethoxyphenyl)-1,3-butanedione
[65547-62-8] C2H 405 mol. wt. 238.24

OH Syntheses

CH;0 COCH,COCH; -Obtained by adding a solution of 2-hydroxy-
3,6-dimethoxyacetophenone in ethyl acetate to a

OCH; suspension of pulverized sodium,
*in ethyl ether (33 %) [48];

*in methanol (65 %) [3206].
yellow needles [48]; m.p. 113-114° [48], 112-114° [3206].
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Methyl ether [65547-46-8] C3H,405 mol. wt. 252.27

-Preparation from 2,3,6-trimethoxyacetophenone on Claisen condensation with
ethyl acetate in the presence of pulverized sodium [48].
N.B.: Ratio of the keto and enol forms 1:2.

yellow needles [48]; m.p. 87-89° [48]; '"H NMR [48].

1-(2-Hydroxy-4,5-dimethoxyphenyl)-1,3-butanedione
[65547-68-4] C2H 405 mol. wt. 238.24

OH Syntheses
COCH,COCH; -Obtained by adding a solution of 2-hydroxy-
4.5-dimethoxyacetophenone in ethyl acetate to a
CH;0 suspension of pulverized sodium in ether. [48].
OCH; -Also obtained by catalytic debenzylation of
2-benzyloxy-4,5-dimethoxybenzoylacetone  in
the presence of 5 % Pd/C for 6 h (quantitative
yield) [48].

yellow needles [48]; b.p.g.o; 130° [1537];
m.p. 110-111° [48], 109° [1537];
"H NMR [438].
Benzyl ether [65547-70-8] C19H5¢05 mol. wt. 328.36

-Obtained by Claisen condensation of 2-benzyloxy-4,5-dimethoxyacetophenone
(m.p. 121°) with ethyl acetate (70 %) [48].

yellow needles [48]; m.p. 151° [48].

1-(2-Hydroxy-4,6-dimethoxyphenyl)-1,3-butanedione
[65547-60-6] C,H 405 mol. wt. 238.24

OH Syntheses

COCH,COCH3 -Obtained by adding a solution of 2-hydroxy-
4,6-dimethoxyacetophenone in ethyl acetate to a
CH;0

OCHj suspension of pulverized sodium in ether. Then,
the mixture was refluxed for 1.5 h (67 %) [48],
(37 %) [3313].

N.B.: Ratio of the keto and enol forms 3:1 [48].
-Also refer to: [2144, 2178].

colourless cubic crystals [48]; white solid [3313];
m.p. 83-85° [3313], 82-83° [48], 82° [1943];
"H NMR [48], IR [48].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].
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Benzyl ether [68436-79-3] C1oH,(05 mol. wt. 328.36

-Obtained by adding a solution of 2-hydroxy-4,6-dimethoxyacetophenone in ethyl
acetate to a suspension of pulverized sodium in ether. The mixture was refluxed on
a water bath for 3 h (48 %) [53].

N.B.: Ratio of the keto and enol forms 4:3 [53].

oil [53]; 'H NMR [53].

Allyl ether [75160-39-3] Cy5H,305 mol. wt. 278.30

-Obtained by adding a solution of 2-allyloxy-4,6-dimethoxyacetophenone in ethyl
acetate to pulverized sodium in ethyl ether. Then, the mixture was refluxed on a
water bath for 3 h (51 %) [54].

oil [54]; 'H NMR [54].

1-(6-Hydroxy-2,3-dimethoxyphenyl)-1,3-butanedione
[65547-71-9] C2H 405 mol. wt. 238.24

OH Syntheses
COCH,COCH; -Obtained by adding a solution of 6-hydroxy-
2,3-dimethoxyacetophenone in ethyl acetate to a suspen-

OCHj; sion of pulverized sodium [2564], (49 %) [48].
OCHj; N.B.: Ratio of the chromanone, enol and keto forms
1:1:3 [48].

liquid [2564]; light yellow needles [48]; m.p. 93-95° [48];
"H NMR [48], IR [48].

Copper salt m.p. 234° [2564].
1-(5-Chloro-6-hydroxy-3-methyl-7-benzofuranyl)-1,3-butanedione

C3H;,ClO4 mol. wt. 266.7
COCH,COCH; Synthesis
H O -Obtained by reaction of ethyl acetate with 7-acetyl-
| 5-chloro-6-hydroxy-3-methylcoumarone in the presence
Cl CH;  of sodium at reflux for 4 h [2828].

m.p. 124° [2828].
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1-(6-Hydroxy-3-methyl-7-benzofuranyl)-1,3-butanedione

[100397-26-0] Ci3H1204 mol. wt. 232.24
COCH,COCH; Syntheses
HO O -Obtained by reaction of ethyl acetate with 7-acetyl-

| 6-hydroxy-3-methylcoumarone in the presence of
CHj3; sodium at reflux for 4 h [2828].

-Also obtained by treatment of 7-acetyl-6-acetyloxy-3-methylbenzofuran in pyri-
dine with powdered KOH for 50 min (Baker-Venkataraman rearrangement)
(87 %) [2219].

-Also refer to: [1881].

m.p. 105° [2219], 91-92° [1881], 90-91° [2828];
"H NMR [2219], IR [2219].
1-[2,4-Dihydroxy-6-(2-propenyloxy)phenyl]-1,3-butanedione
C13H|405 mol. wt. 250.25
OH Synthesis
COCH,COCH;3  -Refer to: [54].
HO OCH,CH =CH,

1-(2-Hydroxy-3,4-dimethoxy-6-methylphenyl)-1,3-butanedione

C13H1605 mol. wt. 252.27
OH Synthesis
CH;0 COCH,COCH; -Refer to: [52].
Methyl ether C;;H;305 mol. wt. 266.29

CH, CH,

-Obtained by Claisen condensation of 2,3,4-trimethoxy-6-methylacetophenone
with ethyl acetate in the presence of pulverized sodium in ethyl ether. Then, the
mixture was refluxed for 1.5 h at 115-120° (67 %) [52].

colourless needles [52]; 55-56° [52].
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1-(2-Hydroxy-4,6-dimethoxy-3-methylphenyl)-1,3-butanedione
[211751-37-0] C13H60s5 mol. wt. 252.27

OH Syntheses
CH; COCH,COCH; -Obtained by reaction of ethyl acetate with
2-hydroxy-4,6-dimethoxy-3-methylacetophenone
CH;0 OCH; in the presence of sodium powder, on an boiling
water bath for 4 h, then at r.t. overnight (55 %)
[2756].
-Also refer to: [2178].

m.p. 116-117° [2756].

Methyl ether C4H;305 mol. wt. 266.29
m.p. 70-71° [2756].

1-(2,4,6-Trimethoxyphenyl)-1,3-butanedione

(Eugenone)
[480-27-3] C3H605 mol. wt. 252.27
OCH3 Syntheses

COCH,COCH; -Obtained from 2,4,6-trimethoxyacetophenone on

Claisen condensation with ethyl acetate in the

CH30 OCHj3 presence of pulverized sodium (58 %) [48],
(32 %) [2757].

-Obtained by reaction of ethyl acetate with 2,4,6-trimethoxyacetophenone in the

presence of sodium sand [3313].

N.B.: Ratio of the keto and enol forms 1:2 [48].

-Also obtained by adding a solution of tritylpotassium in DME to a solution of

2,4,6-trimethoxy-acetophenone in THF and to keep the mixture at

r.t. (37 %) [1690].

-From biogenetic-type synthesis of [2137].

-Also refer to: [50, 53, 263, 1519, 1943, 2040, 2178, 3312].

Isolation from natural sources

-From the essential oil of Pimpinella acuminata seed (umbelliferone) (0.6 %) [163].
-From the oil of Eugenia caryophyllata [2040].

white solid [48]; sublimation 100-105°/0.008 Torr [2040];

m.p. 106° [1943], 102-104° [1690], 101-102° [48], 99—100° [2040],
97-99° [2757], 96-97° [3312, 3313], 94-95° [1519];

"H NMR [48, 1690], IR [1690], UV [1690, 2757],

MS [163, 1690]; GLC [163].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].
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1-(2-Hydroxy-3,4,5-trimethoxyphenyl)-1,3-butanedione

[67231-46-3] C13H1606 mol. wt. 268.27
OH Synthesis

CH;0 COCH,COCHj; -Obtained by Claisen condensation of 2-hydroxy-

3.4,5-trimethoxyacetophenone with ethyl acetate

CH;0 in the presence of pulverized sodium in ethyl

OCHj; ether. Then, the mixture was refluxed for 1.5 h

at  115-120°, after solvent elimination
(34 %) [52].

'"H NMR [52].

Methyl ether [67231-43-0] C14H;50¢ mol. wt. 282.29

-Obtained by Claisen condensation of 2,3,4,5-tetramethoxyacetophenone with
ethyl acetate in the presence of pulverized sodium in ethyl ether. Then, the mixture
was refluxed for 1.5 h at 115-120°, after solvent elimination [52].

'H NMR [52].

1-(2-Hydroxy-3,4,6-trimethoxyphenyl)-1,3-butanedione
[875850-72-9] C13H606 mol. wt. 268.27

OH Syntheses
CH;0 COCH,COCH; -Obtained by condensation of 2-hydroxy-
3,4,6-trimethoxy-acetophenone with ethyl acetate
OCHj; in the presence of sodium (68 %) [595].
-Also refer to: [52, 3312, 3313].

CH;0

light fawn-coloured plates [595];
m.p. 123-124° [595], 117-119° [3312].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].

Methyl ether [67231-33-8] C14H50¢ mol. wt. 282.29

-Obtained by Claisen condensation of 2,3.,4,6-tetramethoxyacetophenone with
ethyl acetate in the presence of pulverized sodium in ethyl ether. Then, the mixture
was heated on a boiling water bath for 3 h (60 %) [52].

-Also refer to: [3312, 3313].

yellow solid [52]; m.p. 76-78° [3312], 55-56° [52];
'"H NMR [52].

BIOLOGICAL ACTIVITY: As bronchodilatator [3313].
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1-(2-Hydroxy-4,5,6-trimethoxyphenyl)-1,3-butanedione
C13H1606 mol. wt. 268.27

OH Synthesis
COCH,COCHj3 -Obtained by condensation of 2-hydroxy-
4,5,6-trimethoxy-acetophenone with ethyl acetate

CH;0 OCH; in the presence of sodium (68 %) [595].
OCHj;

pale cream-coloured glistening plates [595];
m.p. 141-142° [595].

1-(5-Hydroxy-2,3-dimethyl-6-benzofuranyl)-1,3-butanedione

C14H14O4 mol. wt. 246.26

CH;COCH,CO O._CH; Synthesis
| -Obtained by Claisen condensation of ethyl
HO CH;  acetate with 6-acetyl-5-hydroxy-

2,3-dimethylbenzofuran in the presence of
sodium (25.5 %) [2662].

m.p. 151° [2662].

1-(6-Hydroxy-2,3-dimethyl-5-benzofuranyl)-1,3-butanedione
[4196-61-6] C14H 404 mol. wt. 246.26

HO O._CHj; Synthesis
m -Obtained by Claisen condensation of ethyl
CH;COCH,CO CH,4

acetate with 5-acetyl-6-hydroxy-2,3-dimethyl-
benzofuran in the presence of sodium
(14.5 %) [2662].

m.p. 163-164° [2662].
1-(7-Hydroxy-2,3-dimethyl-6-benzofuranyl)-1,3-butanedione

[4349-54-6] C14H1404 mol. wt. 246.26
OH Synthesis
CH;COCH,CO O_CHj3 -Obtained by Claisen condensation of

| ethyl acetate with 6-acetyl-7-hydroxy-
CH;  2,3-dimethylbenzofuran in the presence of
sodium (7 %) [2662].

m.p. 141-142° [2662].
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1-(6-Hydroxy-3-methyl-7-benzofuranyl)-2-methyl-1,3-butanedione

C14H14O4 mol. wt. 246.26

(IZH3 Synthesis
CO-CH-COCH; -Obtained by reaction of ethyl acetate with 6-hydroxy-
HO o) 3-methyl-7-propionylcoumarone in the presence of

| sodium at reflux for 6 h [2828].
CH; m.p. 96° [2828].
1-[4-Hydroxy-2-methyl-6-(2-propenyloxy)phenyl]-1,3-butanedione
C14H1604 mol. wt. 248.28

OH Synthesis
-Refer to: [54].

CH, =CHCH,0 CH,
COCH»COCH;

1-(2-Hydroxy-3,4,6-trimethoxyphenyl)-2-methyl-1,3-butanedione

[854460-42-7] C14H;50¢ mol. wt. 282.29
OH §H3 Synthesis

CH,0 CO-CH-COCH, -Obtained by adding powder sodium to a solu-

tion of 2-hydroxy-3,4,6-trimethoxy-

CH;0 OCHj; propiophenone in ethyl acetate and ethyl

ether. When the initial reaction was over, the
mixture was heated under reflux for 4 h
(62 %) [2177].

colourless rectangular prisms [2177]; m.p. 133-134° [2177].

1-(2-Hydroxy-4,5,6-trimethoxyphenyl)-2-methyl-1,3-butanedione
C14H1806 mol. wt. 282.29

OH CHj Synthesis
CO—éH— COCH; -Obtained by adding powder sodium to a
solution  of  2-hydroxy-4,5,6-trimethoxy-
CH;0 OCH;4 propiophenone in ethyl acetate and ethyl ether.
OCHj3; When the initial reaction was over, the mixture
was heated under reflux for 4 h (25 %) [2177].

colourless rectangular prisms [2177]; m.p. 204-206° [2177].
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1-(2-Hydroxy-3,4,5,6-tetramethoxyphenyl)-1,3-butanedione

[67231-48-5] C4H 504 mol. wt. 298.29
OH Synthesis

CH;0 COCH,COCH; -Obtained by Claisen condensation of 2-hydroxy-

3,4,5,6-tetramethoxyacetophenone  with ethyl

CH;0 OCH; acetate in the presence of pulverized sodium in

OCHj3 ethyl ether. Then, the mixture was refluxed for

1.5 h at 115-120°, after solvent elimination
43 %) [52].

"H NMR [52], IR [52].

Methyl ether [67231-44-1] C,5H,004 mol. wt. 312.32

-Obtained by Claisen condensation of 2,3,4,5,6-pentamethoxyacetophenone with
ethyl acetate in the presence of pulverized sodium in ethyl ether. Then, the mixture
was refluxed for 1.5 h at 115-120°, after solvent elimination (61 %) [52].

m.p. 70-71° [52].

1-(2-Hydroxy-5-methylphenyl)-1,3-bis-1,3-butanedione
Ci5H1605 mol. wt. 276.29

OH Syntheses
CH;COCH,CO COCH,COCH; -Obtained by reaction of ethyl acetate
with 2,6-diacetyl-4-methylphenol in the
presence of sodium at r.t. for a few min.
CH; This was gently heated at 100°, then
refluxed for 2 h (15 %) [230].
-Also obtained [931] by conversion of 2,6-diacetyl-4-methylphenol by slightly
modification of the procedure [230].

bright yellow powder [230]; m.p. 129° [230].

Copper (II) complex C30H,3010Cu mol. wt. 612.09

-Preparation by treatment of tetraketone with cupric acetate in refluxing ethanol for
1 h (70 %) [230].



332 2 Butanones: Polyketones
1-(3,4-Dihydro-7-hydroxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-
1,3-butanedione

[83805-59-8] C15sH;304 mol. wt. 262.31

HO. O._-CH; Syntheses
mCH3 -Obtained by refluxing a mixture of 6-acetyl-
CH;COCH,C 3,4-dihydro-7-hydroxy-2,2-dimethyl-2H-

1-benzo-pyran, ethyl acetate and sodium
metal for 4 h (75 %) [51].
-Also refer to: [2518, 3223 (15 %)].

m.p. 108-109° [51, 2518], 107° [3223];
"H NMR [51, 2518, 3223], IR [3223].
1-[2-Hydroxy-4-(2-tetrahydropyranyl)oxyphenyl]-1,3-butanedione
C15H1805 mol. wt. 278.30
OH Synthesis
COCH,COCH; -Preparation by reaction of ethyl acetate with
0 resacetophenone 4-tetrahydropyranyl ether in
QO the presence of powdered sodium at r.t. for
12 h (75 %) [1100].

m.p. 97-98° [2786].

1-(3,4-Dihydro-7-hydroxy-5-methoxy-2,2-dimethyl-2H-1-benzopyran-6-yl)-
1,3-butanedione

[83805-67-8] C16H2005 mol. wt. 292.33
HO O._~CHj; Synthesis

CH; -Obtained by refluxing a mixture of

CH;COCH,CO 6-acetyl-3,4-dihydro-7-hydroxy-5-methoxy-

OCHj; 2,2-dimethyl-2H-1-benzopyran, ethyl acetate

and sodium metal for 3 h (70 %) [51].
m.p. 104-105° [51]; '"H NMR [51].

1-[2-Hydroxy-4-(phenylmethoxy)phenyl]-1,3-butanedione
[34128-24-0] C17H 604 mol. wt. 284.31

OH Synthesis
COCH,COCHj3 -Obtained by refluxing for 3 h a mixture of
4-benzyloxy-2-hydroxyacetophenone, ethyl
C¢HsCH,O acetate and sodium metal (46 %) [51].

shining needles [51]; m.p. 120-121° [51]; '"H NMR [51].
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1-[2,6-Dihydroxy-4-(phenylmethoxy)phenyl]-1,3-butanedione

[52751-45-8] C17H;605 mol. wt. 300.31
OH Synthesis
COCH,COCH;3; -Obtained (by-product) by refluxing benzyl
chloride and 4-acetyloxy-2,6-dihydroxy-
C¢HsCH,O OH acetophenone for 24 h (0.5 %) [67].

m.p. 162-164° [67]; 'H NMR [67], UV [67].

1-[2-Hydroxy-4-methoxy-5-(phenylmethoxy)phenyl]-1,3-butanedione

[101790-57-2] CISHISOS mol. wt. 314.34
OH Syntheses
COCH,COCHj3 -Preparation by treatment of 2-acetoxy-
5-benzoyloxy-4-methoxyacetophenone with
CH;0 sodium hydride in refluxing pyridine for 15 min
OCH,C¢Hj (70 %) [835].

-Also obtained by reaction of ethyl acetate with
2-hydroxy-4-methoxy-5-benzyloxyacetophenone
in the presence of sodium at reflux for 6 h
(52 %) [835].

m.p. 124° [835].

1-[2-Hydroxy-6-methoxy-4-(phenylmethoxy)phenyl]-1,3-butanedione

[83805-61-2] C,gH 505 mol. wt. 314.34
OH Synthesis

COCH,COCH; -Obtained by refluxing for 3 h a mixture

of 4-benzyloxy-2-hydroxy-6-methoxy-

C¢HsCH,0O OCHj; acetophenone, ethyl acetate and sodium

metal (52 %) [51].
m.p. 135-136° [51]; 'H NMR [51].

1-(5-Hydroxy-2,3-diphenyl-6-benzofuranyl)-1,3-butanedione

[2035-55-4] C,4H 304 mol. wt. 370.40
CH3COCH2CO 0. C6H5 Synthesis

| -Obtained by reaction of 6-acetyl-5-hydroxy-

HO C¢Hs; 2,3-diphenylbenzofuran with ethyl acetate in

the presence of sodium at reflux for 1 h
(82 %) [2200].

m.p. 159° [2200].
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Methyl ether [78481-50-2] CysHy004 mol. wt. 384.43
-Refer to: [2-4].

m.p. 158° [3, 4];
'"H NMR [3, 4], IR [3], MS [3, 4].

6 Aromatic Hydroxy-1,2,3-Butanetrione

1-(2,4-Dihydroxyphenyl)-1,2,3-butanetrione
C10HgOs mol. wt. 208.17
OH Synthesis

COCOCOCH; -Refer to: [2677].
Dimethyl ether C1oH 5,054 mol. wt. 236.22
HO

-Refer to: [2677]; m.p. 97° [2677].

7 Aromatic Hydroxyketones Derived from Diphenyle

1,1'-(4,4'-Dihydroxy[1,1’-biphenyl]-3,3'-diyl)bis-1-butanone

[103509-18-8] Co0H2,04 mol. wt. 326.39
CHj3(CH,),CQ CO(CH,),CH; Syntheses
-Preparation by Fries rearrangement
HO OH 1y : :
O O of 4,4'-biphenyl dibutanoate with

aluminium chloride,
*in the presence of sodium chloride at 140° (93 %) [2091];
*in refluxing chlorobenzene for 24 h (89 %) [2377].
-Also refer to: [2365].

m.p. 125-126° [2377]; 1R [2377].

1,1'-(4,4'-Dihydroxy[1,1’-biphenyl]-3,3'-diyl)bis-3-methyl-1-butanone

C22H2604 mol. wt. 354.45

(CH3),CHCH,CO COCH,CH(CHy), Synthesis
-Preparation by Fries
HO O O OH rearrangement of 4,4'-biphenyl

diisovalerate with aluminium
chloride in the presence of
sodium chloride at 140°
(99 %) [2091].

m.p. 94-95° [2091].
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8 Aromatic Hydroxyketones Derived
from Diphenylmethane

1,1'-[Methylenebis(2,3,4-trihydroxy-5,1-phenylene)]bis-1-butanone
C21H2408 mol. wt. 404.42

HO OH HO OH Synthesis

-Obtained by treatment of

4-butyroyl-pyrogallol with

CH;(CH,),CO CO(CH,),CH 35 % aqueous solytlon of form-
aldehyde in refluxing ethanol for
10 min [506].

HO CH, OH

m.p. 181-182° [506].

3-[(3-Acetyl-2,4,6-trihydroxy-5-methylphenyl)methyl]-(2,4,6-trihydroxy-
5-methyl-3-ylphenyl)-1-butanone

C21H240g mol. wt. 404.42

CH; OH HQ CH, Synthesis

-Obtained by reaction of para-
HO CHy~ OH  formaldehyde with a mixture (1:1) of
3-methylphlorobutyro-phenone  and
3-methylphloroacetophenone in dilute
ethanol in the presence of concentrated
sulfuric acid (10 drops) at r.t. for
48 h [2034].

pale yellow needles [2034]; m.p. 246-248° [2034].

CH;(CH,),CO OH HO COCH;

1-(4-Butyryl-2-fluoro-5-hydroxyphenyl)-1-(3-butyryl-5-fluoro-
2-hydroxyphenyl)ethane
3,4 -Ethylidenebis[5'-fluoro-2’-hydroxybutyrophenone] (Sadtler)

[100697-01-6] Cy,H,4F,04 mol. wt. 390.43

OH Synthesis
CHj3(CH,),CO -Obtained by Fries
OH rearrangement (by-product)
CH of p-fluorophenyl butyrate
F éH with aluminium chloride in
3 1,2-dichloroethane at 100°
for 2 h (1-2 %) (5) [1998].

CO(CH,),CH;
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N.B.: In tar of the industrial preparation from 500 kg of the ester (Sanofi industries,
Aramon, Fr.).

m.p. 93° (Sadtler standard N° 38634M) [1998];
"H NMR (Sadtler standard N° 38634M) [1998],
IR (Sadtler standard N° 65683K) [1998], UV [1998], MS [1998].

1,1’-[Ethylidenebis(2-fluoro-5-hydroxy-4,1-phenylene)bis-1-butanone
Bis(butyryl-4-fluoro-2-hydroxy-5-phenyl)-1,1-ethane [1998]
4’ 4" -Ethylidenebis[5'-fluoro-2’-hydroxybutyrophenone] (Sadtler)

[100696-99-9] CoHo4F,04 mol. wt. 390.43
OH OH Synthesis

CHj3(CH,),CO CO(CH,),CH; -Obtained by Fries

rearrangement (by-product)

CH of p-fluorophenyl butyrate

CH, with aluminium chloride in

1,2-dichloroethane at 100°
for 2 h (6-8 %) (3) [1998].

N.B.: In tar of the industrial preparation from 500 kg of the ester (Sanofi industries,
Aramon, Fr.).

m.p. 114° [1998];
'"H NMR (Sadtler standard N° 38501M) [1998],
IR (Sadtler standard N° 65539K) [1998], UV [1998], MS [1998].

1-[3-(5-methyl-3-propionyl-2,4,6-trihydroxyphenylmethyl)-2,4,6-trihydroxy-
5-methyl-phenyl]-1-butanone

(Abbreviatin PB)
[84633-06-7] CyH56054 mol. wt. 418.44
CHj; CHj; Isolation from natural sources
HO OHHO OH -From Dryopteris abbreviata (DC.)
NEWMAN (Aspidiaceae) [724].
C,HsCO CH, COC3H;7  pale yellow powder [724];
OH OH m.p. 206-208° [724];

"H NMR [724], IR [724], UV [724], MS [724]; TLC [724]; HPLC [724].
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3,5-Dihydroxy-4,4-dimethyl-2-(1-oxopropyl)-6-[[2,4,6-trihydroxy-3-methyl-
5-(1-oxobutyl)phenyl]methyl]-2,5-cyclohexadien-1-one
(Flavaspidic Acid PB)

[3773-25-9] C23H5505 mol. wt. 432.48
CH; CH,4 CO(CH,),CH; Isolation from natural sources
HO OH HO. OH -From Dryopteris abbreviata (DC.)
NEWMAN (Aspidiaceae) [724].
C,HsCO CH, CH; -From rhizomes of Dryopteris
o OH crassirhizoma (Dryopteridaceae)

[1852, 2208].
-Also refer to: [2447].

pale yellow powder [724];

m.p. 170-171° [2447], 156-158° [724], 148° [1852];
"H NMR [724, 2208], IR [724], UV [724, 1852],
MS [724]; TLC [724]; HPLC [724].

BIOLOGICAL ACTIVITY: Antioxidant [1852]; Inhibition of enzyme [2208].

1,1’-[Methylenebis(2,4-dihydroxy-6-methoxy-3,1-phenylene)]bis-1-butanone
(Methylene-bis-desaspidinol) (Methylene-bis-desaspidinol-BB)

[32190-32-2] Cy3H,505 mol. wt. 432.48
CO(CH,),CH3 CO(CH,),CH; Syntheses
HO OH HO OH -Preparation by reaction of formaldehyde
with desaspidinol [2446, 2450].
CH, -Also  obtained  (by-product)  from
OCHj3 OCHj; phloraspin [2444].

-Also obtained (by-product) from desaspidin [2450].
-Also refer to: [1914, 2451].

Isolation from natural sources
-From Dryopteris austriaca [2446].
-Also refer to: [3302].

m.p. 176-179° [3302], 174—175° [2446, 2451];
"H NMR [2451], MS [1914].
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1,1’-[Methylenebis(2,6-dihydroxy-4-methoxy-3,1-phenylene)bis-1-butanone
C23H2808 mol. wt. 432.48
OH OH Isolation from natural

CH;3(CH,),CO CH, CO(CH,),CH; sources
-From the roots of
CH;0 OH HO OCH3; Dryopteris  championii

[3480].

1,1’-[Methylenebis(2,4,6-trihydroxy-5-methyl-3,1-phenylene)]bis-1-butanone
(Abbreviatin BB)

[4069-49-2] Co3H504 mol. wt. 432.48
CH; OH HOQ CH, Synthesis

-Obtained by reaction of para-

HO CH,~ OH formaldehyde with 3-methyl-

phlorobutyrophenone in dilute
methanol in the presence of con-
centrated sulfuric acid (10 drops)
at r.t. for 24 h [2034].

CH3(CH,),CO OH HO CO(CH,),CH;

-Also refer to: [725, 1610, 1913, 2208, 2451].

Isolation from natural sources

-From Dryopteris abbreviata (DC.) NEWMAN (Aspidiaceae) [724, 725].
-From Dryopteris filix-mas var. rigidiformis [3302].

-From Dryopteris athamantica [3302].

-From Dryopteris crassirhizoma (Dryopteridaceae) [2208].

pale yellow needles [725, 2034];

m.p. 213-215° [2451], 212° [1610, 2034], 211-212° [3302], 200-202° [725];

'"H NMR [724, 725, 2208], ">C NMR [1913], IR [725], UV [725],
MS [725, 2208].

BIOLOGICAL ACTIVITY: Ecotoxicology [2208]; Fatty acid synthase
inhibition [2208].

1-[3-(3-Acetyl-5-butyryl-2,4,6-trihydroxyphenylmethyl)-2,4,6-trihydroxy-
5-methyl-phenyl]-1-butanone

[68223-50-7] Cu4H,509 mol. wt. 460.48
COCH;3 CH; Synthesis
HO OHHO OH -Obtained by condensation  of
acylphloroglucinol derivatives [1571].
C3;H,CO CH, COCsH;  m.p. 193-195° [1571].
OH OH

BIOLOGICAL ACTIVITY: Antimalarial [1571].
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1-[3-[(3,5-Dipropionyl)-2,4,6-trihydroxyphenylmethyl]-2,4,6-trihydroxy-
5-methyl-phenyl]-1-butanone

[68223-39-2] C,4H,500 mol. wt. 460.48
COC,H;s CH; Synthesis
HO. OHHO OH -Obtained by condensation of
acylphloroglucinol
C,HsCO CH, CO(CH,),CH;3  derivatives [1571].
OH OH m.p. 220-221° [1571]

BIOLOGICAL ACTIVITY: Antimalarial [1571].

1-[3-(3-Butyryl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl-
2,6-dihydroxy-4-methoxyphenyl]-1-butanone
(Phloraspidinol-BB, Phloraspidinol)

[1509-10-0] C4H300g mol. wt. 446.50
OH OH Syntheses

CHj;(CH,),CO CH, CO(CH;,),CH; -Obtained by reaction of

4 % formaldehyde with

HO OCH3 CH;30 OH a mixture of aspidinol*

CH; and desaspidinol™* in

the presence of 1 % potassium hydroxide for 1 min at r.t., then acidification with
dilute hydrochloric acid [2446].

*Aspidinol: 2,6-dihydroxy-4-methoxy-3-methylbutyrophenone.

*Desaspidinol: 2,6-dihydroxy-4-methoxybutyrophenone.

-Also refer to: [1914, 3301].

Isolation from natural sources

-From Dryopteris austriaca (ferns) [2446, 2451].
-From Dryopteris athamantica [3302].
-From Dryopteris arwanda [3302].

m.p. 193-194° [2446, 2451, 3302], 190-192° [3301];
'"H NMR [3301], MS [1914].
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1-[3-[[2,6-Dihydroxy-4-methoxy-3-methyl-5-(1-oxobutyl)phenylJmethyl]-
2,4,6-trihydroxy-5-methylphenyl]-1-butanone

(Aemulin BB)
[56226-93-8] C,4H;3005 mol. wt. 446.50
OH OH Isolation from natural sources
CH; CH, CO(CH,),CH; -From the roots of Dryopteris
championii [3480].
CH;0 OH HO OH -From Dryopteris annula [3301].

CO(CH,),CH; CHj,
m.p. 90-91° [3301]; '"H NMR [3301], MS [3301].
1-[3-[[2,4-Dihydroxy-6-methoxy-5-methyl-3-(1-oxobutyl)phenyl Jmethyl]-

2,4,6-trihydroxy-5-methylphenyl]-1-butanone
(Margaspidin) (Margaspidin BB)

[1867-82-9] Cy4H3005 mol. wt. 446.50
CO(CH,),CH3 CO(CH,),CH3 Syntheses

HO OH HO OH -Obtained by treatment of a 2,4,6-tri-

hydroxy-3,5-dimethylbutyrophenone and

CH;4 CH, CH;4 2,6-dihydroxy-4-methoxy-3-methyl-

OCH; OH butyrophenone mixture with bis(sulfo-

nium ylide) in the presence of silver
oxide (84 %) [2414].

-Also prepared by treatment of a 3-methyl-2.4,6-trihydroxybutyrophenone and
aspidinol mixture with 4 % formaldehyde in the presence of 1 % aqueous sodium
hydroxide [2443].

-Also refer to: [80, 206, 438, 1914].

Isolation from natural sources

-From Dryopteris marginata (Wall.) CHRIST (Aspidiaceae) [2527].
-From Dryopteris arwanda [3302].

-From Dryopteris annula [3301].

-From Dryopteris marginalis [2451].

-From Dryopteris bissetiana (Aspidiaceae) [1332].

yellow crystals [2443];

m.p. 189-191° [1332], 179-181° [3301], 178-180° [2443, 2451, 3302],
175-176° [2527], 175° [2527];

"H NMR [1332, 3301], "*C NMR [206], UV [1332, 2443], MS [1914, 2527].

BIOLOGICAL ACTIVITY: Dihydrofolate reductase inhibition screening using
protein flexibility and species specificity in structure-based drug discovery [438];
Anthelmintic [2414].
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3,5-Dihydroxy-4,4-dimethyl-2-(1-oxobutyl)-6-[[2,4,6-trihydroxy-3-methyl-

5-(1-oxobutyl)phenyl]methyl]-2,5-cyclohexadien-1-one

3'[(5-Butyryl-2,4-dihydroxy-3,3-dimethyl-6-oxo-1,4-cyclohexadien-1-yl)methyl]-
5’-methyl-phlorobutyrophenone.

(Flavapidic Acid) (Polystichocitrin) (Toxifren)

[1 14-42-1] C24H3008 mol. wt. 446.50
CHj; CH; CO(CH,),CH; Syntheses
HO OHHO OH -Refer to: [35, 70, 2033, 2617].
CH;3(CHp),CO”™ CH, CH;
o OH

Isolation from natural sources

-From the rhizomes of male fern [388, 389].
-From Dryopteris ferns [959].

(a-form) orthorhombic crystals;

m.p. 157-158.5° [36], 157-158° [2033], 156° [959, 2449, 2451, 3102],
154° [2618], 93° [2618], 92° [959, 2033], 90° [36];

m.p. 92°, solidifies again at 110° and melts again at 156° [959, 3102];

"H NMR [3302], IR [3302].

(B-form) monoclinic crystals; X-ray data [959].

BIOLOGICAL ACTIVITY: Anthelmintic [70]; Toxicity [70];
LDsq [3102].

1,1’-[Methylenebis(2,4,6-trihydroxy-3-acetyl-5,1-phenylene)]bis-1-butanone
[68223-37-0] C25H28010 mol. wt. 488.49

CH;CO OH HO  COCH; Syntheses

-Preparation by condensation of
two molecules of acylphloro-
glucinol with formaldehyde or
methoxymethyl acetate [3391].

HO CH, OH

CH3(CH,),CO OH HO  CO(CH,),CHjy
-Also refer to: [1571].
m.p. 166-168° [1571], 156-158° [3391].

Hexamethyl ether C31H40019 mol. wt. 572.65

-Preparation by condensation of two molecules of acylphloroglucinol with formal-
dehyde or methoxymethyl acetate [3391].

m.p. 113-115° [3391].
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2-[[2,6-Dihydroxy-4-methoxy-3-methyl-5-(1-oxobutyl)phenylJmethyl]-
3,5-dihydroxy-4,4-dimethyl-6-(1-oxobutyl)-2,5-cyclohexadien-1-one
still named

3'-[(5-Butyryl-2,4-dihydroxy-3,3-dimethyl-6-0x0-1,4-cyclohexadien-1-yl)
methyl]-2’,4'-dihydroxy-6'-methoxy-5'-methyl-1-butanone
(Aspidin BB) [3102], (Polystichin) [3102], (para-Aspidin) [2408, 2445].

[584-28-1] C,5H3,04 mol. wt. 460.52
CO(CH,),CH3 Syntheses
CH;0 OH -Obtained by adding formaldehyde
o to a solution of 3-butyrylfilicinic
CH; CH, CO(CH,),CHj acid and aspidinol in aqueous
OH potassium hydroxide. The mixture
HO OH was kept at r.t. for 15 min [2445].
CH;CH; -Also refer to: [36].

Isolation from natural sources

-From Hypericum uliginosum HBK (XX) [2408].
-From Dryopteris austriaca (Jacq.) Woynar (Polypodiaceae) [36, 2445, 3102].

m.p. 123-125° [3300], 124-125° [2445, 3102], 122-124° [3302],
121-123° [36, 387, 390, 2617];
UV [2445, 3102], Ms [1914].

1,1'-[Methylenebis(2,6-dihydroxy-4-methoxy-5-methyl-3,1-phenylene)]bis-
1-butanone
(Methylene-bis-aspidinol)

[5377-72-0] C25H32Og mol. wt. 460.52
OH OH Isolation from natural
CH3(CH,),CO CH, CO(CH),CH;3  sources
-Obtained  from  the
HO OCH; CH;0 OH leaves and twigs of
CH, CH,

Calyptranthes  pallens
(Myrtaceae) [1898].
-Also obtained from the rhizomes of Ctenitis apiciflora (Aspidiaceae) [3295].
-Also obtained from the rhizomes of Ctenitis nidus (Aspidiaceae) [3295].

-Also obtained from the from genus Dryopteris marginalis [3297].

-Also refer to: [245].

yellow needles [1898];

m.p. 188-190° [3297], 187-190° [3295], 186—187° [1898];
"H NMR [1898], '*C NMR [1898], IR [1898], UV [1898],
MS [1898, 3295].

BIOLOGICAL ACTIVITY: Cytotoxicity [1898].
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1-[6-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-
5,7-dihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl]-1-butanone
(Butyrylmallotochromene)

[116979-51-2] Cr6H300s mol. wt. 470.52
COC;H; COCH;  Isolation from natural sources
CHi_O OHHO OH -From Mallotus japonicus
CH;™ [ (Euphorbiaceae) [136].
CH, “H3 " BIOLOGICAL ACTIVITY: Anti-HSV-1
OH OCH; :

[136]; Cytotoxicity [136].

3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-2,4,6-tri-
hydroxy-5-[(3,3-dimethylallyl)phenyl]-1-butanone
(Butyrylmallotojaponin)

[96853-73-5] C26H3208 mol. wt. 472.54

CH;CO OH HO COC;3H; Isolation from natural sources
-From the fruits of Mallotus
Jjaponicus (Euphorbiaceae) [1746].

CH; OCH;HO  CH,CH=C(CHj), -I.Jrom.the pericarps. of Mallotus
Jjaponicus (Euphorbiaceae) [136,

138, 139].

Yellow needles [1746]; m.p. 157-158° [1746];
'"H NMR [1746], '>C NMR [1746], IR [1746], MS [1746].

BIOLOGICAL ACTIVITY: Anti-HSV-1 [136]; Cytotoxicity [136, 139].

H CH, OH

Pentaacetate C36H4,015 mol. wt. 682.72

-Obtained by reaction of acetic anhydride with the title ketone in the presence of
pyridine at r.t. for 24 h [1746].

"H NMR [1746], MS [1746]; HPLC [1746].
BIOLOGICAL ACTIVITY: Cytotoxicity [139].
1-[6-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-
3,4-dihydro-3,5,7-trihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl]-

1-butanone
(Butyrylmallotochromanol)

[129399-52-6] Cu6H3,00 mol. wt. 488.53
COC;H5 COCH;  Isolation from natural sources
CHi 0O OHHO OH -From Mallotus Jjaponicus
CH; (Euphorbiaceae) [136].
HO CH, CHj

BIOLOGICAL ACTIVITY: Anti-HSV-1

OH OCH
3 [136]; Cytotoxicity [136].
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1-[3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-2,4,6-tri-
hydroxy-5-(2-hydroxy-3-methyl-3-butenyl)phenyl]-1-butanone
(Mallotolerin) (Butyrylmallotolerin)

[102904-17-6] CaeH3,00 mol. wt. 488.53
CH,CO OH HO CO(CH,),CH; Syntheses

Refer to: [1359, 1360, 1541,
HO CH, OH 2453, 2788].

CH3 OCH3 HO CHZ_ lCH_ ﬁ_ CH3
OH CH,

Isolation from natural sources
-From in pericarps of Mallotus japonicus (Euphoebiaceae) [136—138, 1462, 2232].
yellow needles [138]; m.p. 197-198° [138];

"H NMR [138], *C NMR [137], IR [138], UV [138],
MS [138].

USE: Biocompatible, biostable coating of medical surfaces composed of
polysulfone and hydrophilic polymers [1359].

BIOLOGICAL ACTIVITY: Expandable medical device comprising gemcitabine
for treatment and prevention of cardiovascular diseases [2453]; Anti-HSV-1 [136];
Cytotoxicity [136-138].

Hexaacetate C3gH4405 mol. wt. 744.23

-Obtained by reaction of acetic anhydride with mallotolerin in the presence of
pyridine at r.t. [138].

colourless oil [138]; "H NMR [138].
1-[6-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-

3,4-dihydro-3,5,7-trihydroxy-2,2-dimethyl-2H-1-benzopyran-8-yl]-
3-methyl-1-butanone

[406463-68-1] C»7H3400 mol. wt. 502.55
(CH3),CHCH,CO COCH;  Isolation from natural sources
CH;3<_ O OHHO OH -From the pericarps of Mallotus
CH; Jjaponicus (Euphorbiaceae) [1461].
HO CH, CH;

OH OCH;,
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2-(5,7-Dihydroxy-6-isovaleryl-2,2-dimethyl-2H-chromen-8-ylmethyl)-
3,5-dihydroxy-6-isobutyryl-4,4-dimethyl-2,5-cyclohexadiene-1-one
(Isouliginosin B-iBiV)

[72935-11-6] CaoH3¢04 mol. wt. 512.60
OH Synthesis
(CH;),CHCO CH, COCH,CH(CH3), -Obtained by treatment
of uliginosin A-iBiV
HO OH (0) OH ;
CHj; CH; CH; _ with DDQ (13 %)
CHj3 [2041].

yellow prisms [2041]; m.p. 150-151° [2041];
"H NMR [2041], IR [2041], MS [2041].

2-(5,7-Dihydroxy-8-isovaleryl-2,2-dimethyl-2H-chromen-6-ylmethyl)-
3,5-dihydroxy-6-isobutyryl-4,4-dimethyl-2,5-cyclohexadiene-1-one
(Uliginosin B-iBiV)

[72935-10-5] CaoH3¢05 mol. wt. 512.60

(0] Synthesis
(CH;),CHCO COCHQCH(CH’;)2 -Obtained by treatment of
uliginosin  A-iBiV  with
HO OHHO DDQ (26 %) [2041].
<o Q (26 %) [2041]

yellow prisms [2041]; m.p. 143-145° [2041];

"H NMR [2041], IR [2041], MS [2041].
1,1’-[Methylenebis(2,4,6-trihydroxy-3,5-phenylene)]bis-1-butanone
[68223-30-3] Cy9H36010 mol. wt. 544.61

CH3(CH2)2CO CO(CHz)ZCH3 Synthesis
OHHO -Preparation by condensa-
tion of 40 % formaldehyde
CH3(CH2)2CO CO(CHz)ch} with 3,5—dibutyrylphlor0—
glucinol (65 %) [3391].

-Also refer to: [1571].
m.p. 178.5-179.5° [1571], 174-176° [3391].
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Uliginosin A-iBiV

[69299-76-9] CooH3505 mol. wt. 514.62
CH OH Syntheses

(CH3),CHCO 2 COCH,CH(CH;);  -Obtained by treatment of a

mixture of albaspidin-iBiB

9 OH HO OH and 24 6-trihydroxy-

3 CHs CH,CH=C(CH3), 3'-(3-methyl-2-butenyl)-

isovalerophenone with sodium hydride in refluxing methanol for 1.5 h (59 %)
[2042].
-Also refer to: [2041].

m.p. 140.5-142° [2042]; '"H NMR [2042], IR [2042], MS [2042].

1-[3,5-Bis[[2,6-dihydroxy-4-methoxy-3-methyl-5-(1-acetyl)phenylJmethyl]-
2,4,6-trihydroxyphenyl]-2-methyl-1-butanone

(Agrimol E)
[55576-68-6] C33H38012 mol. wt. 626.66
CH; Syntheses
CH; CO'(|3H‘C2H5 CH, -Refer to: [1866] (Chinese
CH;0 OHHO OH HO. OCH;  paper).
CH3CO CH2 CH2 COCH3
OH OH OH

Isolation from natural sources
-From the Chinese herb medicine Agrimonia pilosa [632, 2860] (Chinese paper).

m.p. 240-242° [2860], 239-241° [1866];
"H NMR [632], IR [632, 1866], UV [632], MS [632].

1,1',1”,1"”-[Methylenebis(2,4,6-trihydroxy-5,1,3-benzenetriyl) |bis-3-methyl-
1-butanone
Methylene-bis-(3,5-diisopentanoyl-2,4,6-trihydroxybenzene)

[68223-33-6] C33H4404¢ mol. wt. 600.71
(CH;),CHCH,CO COCH,CH(CHy), Syntheses
HO OH HO OH -Obtained by reaction
of formaldehyde with
(CH;),CHCH,CO CH, COCH,CH(CH3)2 2 4-diisovalerylphloro-
OH OH

glucinol in methylene
chloride at 60° for
8-10 h (85 %) [338].
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-Also obtained by irradiation of a 24-bis(isovaleryl)phloroglucinol and
formaldehyde mixture with microwave radiations (750 W) in domestic microwave
oven for 10—15 min (38 %) [621].

-Also refer to: [1571].

yellow solid [621];

m.p. 165-167° [1571], 158-160° [621];

"H NMR [621], '*C NMR [621], IR [621], UV [621],
MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].
-Also refer to: [338].

1-[3,5-Bis[[2,4,6-trihydroxy-3-methyl-5-(1-oxobutyl)phenyl Jmethyl]-
2,4,6-trihydroxyphenyl]-1-butanone

(Trisabbreviatin BBB)
[84633-05-6] C34H40015 mol. wt. 640.68
CH; COC3H, CH;, Isolation from natural
HO OHHO OHHO OH sources
-From Dryopteris abbre-
C;H;CO CH, CH, COG3H7  yijgta (DC.) NEWMAN
OH OH OH (Aspidiaceae) [724].

pale yellow powder [724];
"H NMR [724], IR [724], UV [724], MS [724];
TLC [724]; HPLC [724].

1-[3-[(3-Acetyl-2,6-dihydroxy-4-methoxy-5-methylphenyl)methyl]-
5-[[2,6-dihydroxy-4-methoxy-3-methyl-5-(1-oxobutyl)phenyl Jmethyl]-
2,4,6-trihydroxyphenyl]-1-butanone

(Agrimol F)
[121693-16-1] C34H40012 mol. wt. 640.68
CH; COC;3Hjy CH; Isolation from natural
CH;0 OH HO OH HO OCHj3; sources
-From Hypericum japoni-
CH;CO CH, CH, COC3H7  cym Thunb. and Agro-
OH OH OH monia pilosa Ledb. [3372].

BIOLOGICAL ACTIVITY: Antimicrobial activity of, for Staphylococcus
aureus [3372].
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Trisaspidinol (A mixture of 3 homologous)
BBB (R =R = C3H7) [49582-13-0] C36H44012 mol. wt. 668.74
PBB (R=C,Hs,R'=C;H;) [49582-14-1] C35H40;, mol. wt. 654.71
PBP (R=R’'=C,Hs) [49582-15-2] C34H400;,  mol. wt. 640.68

COC;H; 3 Isolation from  natural

HO OCH; HO OH CH;0 sources
-From Dryopteris inaequalis
RCO COR' 13297, 3300].
m.p. 170-172° [3297].

1,1'-[[2,4,6-Trihydroxy-5-(1-oxobutyl)-1,3-phenylene]bis[methylene-

(2,4-dihydroxy-6-methoxy-5-methyl-3,1-phenylene)]]bis-1-butanone
(Agrimol C)

[55785-59-6] C36H44012 mol. wt. 668.73
CH; COCsH,; CH; Isolation from natural
CH;0 OHHO OHHO OCH3; sources
-From Agrimol pilosa,
C3H,CO CH, CH, COC3H7  Jedeb. [2860].
OH OH OH

-From Hypericum japo-
nicum Thunb. and Agro-
monia pilosa Ledb. [3372].

m.p. 180-182° [2860];
"H NMR [2860], IR [2860], UV [2860], MS [2860].

BIOLOGICAL ACTIVITY: Antimicrobial activity of, for Staphylococcus
aureus [3372].

Heptaacetyl derivative Cs50Hs53019 mol. wt. 962.95
-Refer to: [2860].
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1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)furan-
2-yl-methyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C37H46011 mol. wt. 666.77
(CH;),CHCH,CO COCH,CH(CHj), Synthesis
HO OHHO OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH;3),CHCH,CO CH COCH,CH(CH3),  phloro-glucinol in chlo-
OH EE OH roform, p-TsCl and
<0 furfural mixture with

microwave radiations
(750 W) in domestic microwave oven for 10—15 min (48 %) [621].

yellow oil [621];
"H NMR [621], '*C NMR [621], IR [621], UV [621],
MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].

1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)pyridin-
2-yl-methyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C3gHy7NO1g mol. wt. 677.80
(CH3),CHCH,CO COCH,CH(CH3), Synthesis
HO OHHO OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH;),CHCH,CO CH COCH,CH(CH3);  phloro-glucinol in chlo-
OH N7 OH roform, p-TsCl and

| 2-formyl-pyridine mix-
ture with microwave
radiations (750 W) in domestic microwave oven for 10—15 min (46 %) [621].

yellow solid [621]; m.p. 190-192° [621];
'"H NMR [621], '>C NMR [621], IR [621], UV [621],
MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].
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1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)
phenylmethyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C39H48010 mol. wt. 676.80
(CH,),CHCH,CO COCH,CH(CH3), Synthesis
HO OHHO OH -Obtained by irradiation
of a 2.4-bis(isovaleryl)
(CH3),CHCH,CO CH COCH,CH(CH3), - phloro-glucinol in
OH ICGH5 OH chloroform, p-TsCl

and benzaldehyde mix-
ture with microwave
radiations (750 W) in domestic microwave oven for 10—15 min (43 %) [621].

yellow solid [621];

m.p. 180-182° [621];

"H NMR [621], "*C NMR [621], IR [621], UV [621],
MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].

1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)-
(4-hydroxyphenyl)-methyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C39H48011 mol. wt. 692.80
(CH3),CHCH,CO COCH,CH(CHj3), Synthesis
HO OHHO OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH;3),CHCH,CO CH COCH,CH(CH3),  phloro-glucinol in chlo-
OH | OH

roform, p-TsCl and
4-hydroxy-benzaldehyde
mixture with microwave
radiations (750 W) in domestic microwave oven for 10—15 min (50 %) [621].

brown oil [621];
'"H NMR [621], >C NMR [621], IR [621], UV [621],
MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].
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1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)-
3,4-methylenedioxy-phenylmethyl]-2,4,6-trihydroxyphenyl]-3-methyl-
1-butanone

C40Hag012 mol. wt. 720.81
(CH;)zCHCHzCO COCHQCH(CH3)2 Synthems
HO OHHO OH -Obtained by irradiation
of a 24-bis(isovaleryl)
(CH;3),CHCH,CO CH COCHCH(CH3)2 - phloro-glucinol in chlo-
OH OH

roform, p-TsCl and
piperonal  (3,4-methyl-
0 ene-dioxybenzaldehyde)
-0 . . .
mixture with microwave
radiations (750 W) in
domestic microwave
oven for 10-15 min
(45 %) [621].

-Also refer to: [620 (41 %)].
yellow crystalline solid [621]; yellow solid [620];
m.p. 186-188° [620], 172-174° [621];

'"H NMR [620, 621], '*C NMR [620, 621], IR [621],
UV [621], MS [620, 621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].

1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)
phenylethylmethyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C41Hs,049 mol. wt. 704.86
(CH;3),CHCH,CO COCH,CH(CHj), Synthesis
HO OHHO! OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH;),CHCH,CO CH COCH,CH(CH3)>  phloro-glucinol ~ and
OH ICH2 OH hydrocinna-maldehyde
(ISHZ (also named 3-phenyl-
(|36H5 propionaldehyde) mix-

ture with microwave
radiations (750 W) in
domestic  microwave
oven for 10-15 min
(32 %) [621].

yellow solid [621];
m.p. 138-140° [621];
'"H NMR [621], 13C NMR [621], IR [621], UV [621], MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].
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1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)quinolin-
4-yl-methyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C42H49NO]0 mol. wt. 727.85
(CH,),CHCH,CO COCH,CH(CHj), Synthesis
HO OHHO OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH3),CHCH,CO CH COCH,CH(CH3),  phloro-glucinol in
OH OH chloroform, p-TsCl
\’ and 4-quinoline-
N carboxaldehyde mix-

ture with microwave
radiations (750 W) in
domestic microwave
oven for 10-15 min
(48 %) [621].

cream coloured solid [621]; m.p. 200-202° [621];
'"H NMR [621], *C NMR [621], IR [621], UV [621], MS [621].

BIOLOGICAL ACTIVITY: Cytotoxicity [621].

5,11,17,23-Tetrabutyryl-25,26,27,28-tetrahydroxycalix[4]arene
C44H4308 mol. wt. 704.86

Synthesis
OH -Obtained by Fries rearrangement of 25,26,27,28-tetra-
(butyryloxy)calix[4]arene (7) with aluminium chloride
CH; in nitrobenzene at r.t. overnight (74 %) (12) [2293].
m.p. 230-232° [2293];
COCH,),CH3 4 "H NMR [2293], IR [2293].

Calix[4]resorcinarene

C44H48012 mol. wt. 768.86
OH OH Synthesis
C3;H,CO CH, COC3H; -Obtained by reaction of
2-butyrylresorcinol with 95 % para-
HO OH formaldehyde in the presence of pota-
CH, CH, ssium tert-butoxide in THF at 60° for
HO OH 24 h under an argon atmosphere
CH (58 %) [1732].
C;H,CO 2 COC;H;  yellow needles [1732];

OH OH m.p. 256-259° (d) [1732];
'"H NMR [1732], '*C NMR [1732], IR
[1732], MS [1732].
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Monohydrate C44H48012, H20 mol. wt. 786.87
MS [1732].

1-[3-Isopentanoyl-5-[(3,5-diisopentanoyl-2,4,6-trihydroxyphenyl)-
4-benzyloxyphenyl-methyl]-2,4,6-trihydroxyphenyl]-3-methyl-1-butanone

C46H54011 mol. wt. 782.93
(CH3)2CHCH2CO COCHch(CH3)2 SyntheSiS
HO OHHO OH -Obtained by irradiation
of a 2,4-bis(isovaleryl)
(CH3),CHCH,CO (liH COCH,CH(CH3),  phloro-glucinol in chlo-
OH OH

roform, p-TsCl and
4-benzyl-oxyoxybenzal-
dehyde mixture with
microwave  radiations
(750 W) in domestic
microwave oven for

CgHy-OCH,CgHss (p)

10-15 min (42 %) [621].
brown crystals [621]; m.p. 152-154° [621];
"H NMR [621], '*C NMR [621], IR [621], UV [621],
MS [621].
BIOLOGICAL ACTIVITY: Cytotoxicity [621].
5,11,17,23,29,35-Hexakis(2-methylbutanoyl)-
37,38,39,40,41,42-hexahydroxycalix[6]arene
C72H84012 mol. wt. 114143
_ . Synthesis
OH -Obtained by Fries rearrangement of
37,38,39,40,41,42-hexakis[(2-methylbutanoyl)oxy]-
CH; calix[6]arene (2b) with aluminium chloride in chlo-
6 robenzene at 45-50° for 17 h under a nitrogen
CO—CH—-CH,CHj atmosphere (34 %) (3b) [135].
CH, m.p. >360° [135];
— ] "H NMR [135], IR [135].
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9 Aromatic Hydroxyketones Derived
from 1,3-Butanedioic Acid

1-(2-Hydroxyphenyl)-4-phenyl-1,3-butanedione
[16850-82-1] C16H1403 mol. wt. 254.29

Synthesis
HO@COCH2COCH2 _Refer to: [301, 302, 916].

m.p. 107-108° [302, 916]; "H NMR [916], '*C NMR [916], MS [916].

1-(4-Hydroxyphenyl)-4-phenyl-1,3-butanedione

Ci6H 1403 mol. wt. 254.29
Synthesis
HO <:> COCH,COCH, -Refer to: [3083].
Methyl ether [54103-37-6] C,7H,605 mol. wt. 268.31

-Obtained by reaction of 4-methoxyacetophenone with ethyl phenylacetate in the
presence of sodium [3083].

m.p. 75-76° [3083]; UV [3083].

1-(2,4-Dihydroxyphenyl)-4-phenyl-1,3-butanedione

C16H1404 mol. wt. 270.28
OH Synthesis
-Refer to: [3083].
HO COCHQCOCH2—©
Dimethyl ether [859080-81-2] Cy5H,504 mol. wt. 298.34
m.p. 91° [1297, 1298].
Diethyl ether C20H2204 mol. wt. 326.39

-Obtained by reaction of 2,4-diethoxyacetophenone with ethyl phenylacetate in the
presence of sodium [3083].

m.p. 75° [1234], 74-75° [3083]; UV [3083].
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1-(2,4-Dihydroxy-6-methylphenyl)-4-phenyl-1,3-butanedione
C17H1604 mol. wt. 284.31

Synthesis
COCHQCOCHz@ -Refer to: [3101].
Dimethyl ether [102172-04-3]

HO CH} C19H2004 mol. wt. 312.37
-Refer to: [3101].
b.p.os 225-230° [3101]; m.p. 69-70° [3101].

OH

Na salt

-Obtained by Claisen-condensation of orcacetophenone dimethyl ether with ethyl
phenylacetate in xylene in the presence of pulverized sodium. Then, the reaction
mixture was heated at 120° for 2 h [3101].

Cu (IT) salt of the dimethyl ether (C19H1904),Cu mol. wt. 686.26
m.p. 145-146° [3101].

1-(2,4-Dihydroxy-6-methylphenyl)-2-methyl-4-phenyl-1,3-butanedione

C18H1g04 mol. wt. 298.34
OH Synthesis
co—CH—COCH2© _Refer to: [3101].
(IZH3 Dimethyl ether
HO CH3 C20H2204 mol. wt. 326.39

-Obtained by reaction of methyl iodide with the sodium salt of 1-(2,4-dimethoxy-
6-methylphenyl)-4-phenyl-1,3-butanedione in refluxing acetone for 5 h [3101].

oil [3101].

10 Aromatic Hydroxyketones Derived
from 1,4-Butanedioic Acid

1,4-Bis(5-hydroxy-2-nitrophenyl)-2-bromo-1,4-butanedione

C16H1 1BI'N208 mol. wt. 439.18
HO OH Synthesis
-Refer to: [3369].
COCHBrCH,CO Dimethyl ether [101737-37-5]
N02 N02 C18H15BrN208 mol. wt. 467.23

IR [3369].
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1,4-Bis(3-bromo-4-hydroxyphenyl)-1,4-butanedione
C1(,H12BI'204 mol. wt. 428.08
Br Br Synthesis
-Obtained by bromination of 1,4-bis
HO COCH,CH,CO OH (4-hydroxyphenyl)-1,4-butanedione
in acetic acid [3319].
m.p. 134-136° [3319].

1,4-Bis(5-bromo-2-hydroxyphenyl)-1,4-butanedione
[16197-58-3] C16H12Br204 mol. wt. 428.08

OH OH Syntheses

-Obtained by  Fries  rearrangement  of
di-(4-bromophenyl) succinate with aluminium
chloride at 130-140° for 3—4 h [594].

Br Br  -Also refer to: [592].

m.p. 180° [594].

CO(CH,),CO

Di-2,4-dinitrophenylhydrazone [16286-63-8] C,gH;0Br,NgO;o mol. wt. 788.32
m.p. 250° [594].

1,4-Bis(5-chloro-2-hydroxyphenyl)-1,4-butanedione

[16197-54—9] C]6H12C1204 mol. wt. 339.17
OH OH Syntheses
CO(CH,),CO -Obtained by Fries rearrangement of di-p-

chlorophenyl succinate with aluminium chloride
at 130-140° for 3—4 h (good yield) [594].
Cl Cl  -Also refer to: [592].

m.p. 182° [594].

Di-2,4-dinitrophenylhydrazone [16197-55-0] C,3H,0CI,NgO;¢ mol. wt. 699.42
m.p. 210° [592, 594].

Dioxime [16197-64-1] C16H14C12N204 mol. wt. 369.20
m.p. 175° [594].
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1-(4-Chlorophenyl)-4-(4-hydroxyphenyl)-1,4-butanedione
C16H5Cl0; mol. wt. 288.73

OH Synthesis
-Refer to: [2953].
Methyl ether [67756-16-5]

C7H;5Cl0;
COCH2CH2CO—@ cl

-Obtained from 4-chlorobenzaldehyde and 1-(4-methoxyphenyl)-2-propen-1-one
(77 %) [2953].

-Also refer to: [1055, 2452, 2951, 3458].

m.p. 145° [2953], 136° [2951];
'H NMR [1055, 2951, 2953, 3458],
13C NMR [2452], 1R [1055, 2951, 2953], MS [2452].

mol. wt. 302.76

1-(4-Hydroxyphenyl)-4-phenyl-1,4-butanedione
Ci6H 1403 mol. wt. 254.29

OH Synthesis

-Refer to: [2953].

Methyl ether [60755-22-8]

C,7H603 mol. wt. 268.31
CO(CH,),COC¢Hj

-Obtained from benzaldehyde and 1-(4-methoxyphenyl)-2-propen-1-one
(63 %) [2953].
-Also refer to: [1055, 1268, 1295, 1658, 2275, 2951, 3358, 3393, 3458].

m.p. 107° [2953], 106-107° [2275], 100-101° [1268, 1295], 98—100° [3393, 3436],
58-60° [3358];
"H NMR [1055, 1658, 2275, 2951, 2953, 3358, 3393, 3458],

13C NMR [3358, 3393, 3436],
IR [1055, 1268, 2275, 2951, 2953, 3358, 3393, 3436], UV [2275], MS [3393, 3436].

1-(3,4-Dihydroxyphenyl)-4-phenyl-1,4-butanedione
C16H14O4 mol. wt. 270.28

OH Synthesis
OH -Refer to: [2953].

Dimethyl ether [67756-25-6]
CigH; 504 mol. wt. 298.34
COCH2CH2CO©
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-Obtained from benzaldehyde and 1-(3,4-dimethoxyphenyl)-2-propen-1-one
(60 %) [2953].
-Also refer to: [321].

m.p. 109° [2953]; "H NMR [321, 2953], IR [321, 2953].
BIOLOGICAL ACTIVITY: Antiprotozoal [321].

1,4-Bis(2-hydroxyphenyl)-1,4-butanedione

C16H14O4 mol. wt. 270.28
OH HO Synthesis
-Refer to: [579].
COCH,CH,CO Dimethyl ether [134179-55-8]
CsH;504 mol. wt. 298.34

-Obtained by adding zinc dust and a small amount of iodine to a solution of
2-bromo-2'-methoxy-acetophenone. Then, the reaction mixture was heated at
65° for 16 h (26 %) [579].

-Also obtained by reduction of 1,2-bis(2-methoxybenzoyl)ethene with zinc dust in
acetic acid (2 %) [1392].

colourless crystals [579];
m.p. 102-104° [1392], 98-100° [579];
'"H NMR [579, 1392], >*C NMR [579], IR [579].

1-(2-Hydroxyphenyl)-4-(4-hydroxyphenyl)-1,4-butanedione

C16H14O4 mol. wt. 270.28
OH Synthesis
-Refer to: [1392].
COCHZCHzco@OH Dimethyl ether [134179-54-7]
C18H1804 mol. wt. 298.34

-Refer to: [1392 (8 %)].
m.p. 89-90° [1392], 'H NMR [1392].

N.B.: Its name was 1-(3-methoxybenzoyl)-2-(4-methoxybenzoyl)ethane (in the
paper, formula 6e page 4813) in contradiction with formula represented page 4812.
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1-(3-Hydroxyphenyl)-4-(4-hydroxyphenyl)-1,4-butanedione

C16H14O4 mol. wt. 270.28
HO Synthesis
-Refer to: [121].
COCHZCHzco@OH Dimethyl ether [133559-45-2]
C18H1804 mol. wt. 298.34

-Refer to: [699, 1156].
'H NMR [121], IR [121].

1,4-Bis(3-hydroxyphenyl)-1,4-butanedione

C16H14O4 mol. wt. 270.28
HO OH Synthesis
-Refer to: [579].
COCH,CH,CO Dimethyl ether
CisH;504 mol. wt. 298.34

-Obtained by adding zinc dust and a small amount of iodine to a solution of
2-bromo-3'-methoxy-acetophenone. Then, the reaction mixture was heated at
65° for 16 h (60 %) [579].

-Also refer to: [2401].

colourless crystals [579]; m.p. 128° [579];
"H NMR [579], '3C NMR [579], IR [579], MS [579].

1,4-Bis(4-hydroxyphenyl)-1,4-butanedione
[108791-64-6] Ci16H 1404 mol. wt. 270.28

<: > Syntheses
H —<: :>— H,CH H . .
© COCH,CH,CO © -Obtained (by-product) by reaction of

succinic anhydride with anisole in
the presence of aluminium chloride
in nitrobenzene or in
tetrachloroethane [858].
-Preparation by treatment of dimethyl ether with aluminium chloride in
nitrobenzene [3319].
-Also refer to: [2567].

m.p. 147° [2567, 3319].
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Dimethyl ether [15982-64-6] C,sH,504 mol. wt. 298.34

-Obtained by Friedel-Crafts reaction of succinyl chloride with anisole in the
presence of aluminium chloride [2142],

*in carbon disulfide for 45 min at 60° (18-21 %) [478] or for 36 h (8 %) [432];
*in petroleum ether at 0°, then 2 h at r.t. [3319].

-Also obtained from 4-methoxybenzaldehyde and 1-(4-methoxyphenyl)-2-propen-
1-one (47 %) [2953].

-Also prepared by reaction of trimethylsilyl enol ether obtained from
p-methoxyacetophenone with lead tetraacetate in methylene chloride and tetrahy-
drofuran at —78° (50 %) [2148].

-Also obtained by reaction between 2’-bromo-4-methoxyacetophenone and
methylmagnesium iodide (10 %) [761].

-Preparation: Ethyl p-anisoylacetate in THF was added to a suspension of NaH in
THEF. After hydrogen evolution had stopped, there was added in succession
potassium iodide, acetone and p-methoxyphenacyl bromide. The mixture was
stirred for 1 h at r.t. (75 %) [1839].

-Also obtained by reaction of a-bromo-p-phenacyl bromide with TDAE in THF in
the presence of iodine at 67° for 30 min (69 %) [2291].

-Also obtained by indium (I) bromide-mediated reductive coupling of «,a-dichloro-
p-methoxy-acetophenone in THF at 20° for 24 h (60 %) [2452].

-Also obtained by reduction of 1,2-bis(4-dimethoxybenzoyl)ethene with zinc dust
in acetic acid [1392].

-Also obtained by hydrolysis of 2,5-bis(dimethylamino)-2,5-bis(4-methoxyphenyl)
adiponitrile in refluxing THF and 30 % aqueous oxalic acid mixture (1:1) for
90 min (76 %) [3026].

-Also refer to: [93, 252 (74 %), 446, 536, 579 (32 %), 699, 1058, 1059, 1342, 1343,
1423, 1431 (84 %), 1533, 15821584, 1784, 1815, 1821, 2546, 2304].

colourless crystals [252, 579];

m.p. 156-157° [1583], 155-159° [579], 154—156° [1815], 154—155° [446, 2304],

154° [478, 1342, 1343, 3319], 153-155° [3026], 153-154.5° [1839],
152° [1821], 151° [252, 2953], 150-152° [2452], 150-151° [536, 1784,
2148], 149-150° [761];

"H NMR [93, 579, 761, 1533, 1583, 1815, 2452, 2546, 2953],

C NMR [579, 1583, 2452],

IR [252, 579, 761, 1533, 1583, 1815, 2452, 2546, 2953],

MS [252, 761, 1815, 2452], UV [2142];

luminescence spectroscopy [2142].

Di-2,4-dinitrophenylhydrazone C3oH,6N3O g mol. wt. 658.58
of the dimethyl ether

m.p. 197-198° [432].
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1,4-Bis(2,4-dihydroxyphenyl)-1,4-butanedione
[16290-14-5] C16H1406 mol. wt. 302.28

OH HO Syntheses
-Obtained by reaction of succinic anhy-
HO@ CO(CH2)2CO@OH dride with resorcinol in the presence of
zinc chloride at 170° for 2 h
(25 %) [651].
-Also obtained by reaction of succinic acid with resorcinol in the presence of zinc
chloride [2256].
-Also obtained by reaction of 4-(2,4-dihydroxyphenyl)-4-oxo-1-butanoic acid with
resorcinol in the presence of zinc chloride [651].
-Also obtained by condensation of $-(2-hydroxy-4-methoxybenzoyl)propionic acid
methyl ester with resorcinol in the presence of a mixture of aluminium chloride

and sodium chloride at 190-200° for 50 min (71 %) [1669, 1670].
-Also refer to: [2567].

m.p. 319° [651], 310-312° [2567], 295-296° [1669, 1670], 142-143° [2515];
N.B.: One of the reported melting point is obviously wrong.

"H NMR [1670, 2515], IR [651, 2515],

UV [651, 1669, 1670], MS [1670, 2515].

Isolation from natural sources
-From Gnetum ula (Gnetaceae) [2515].

Mono-phenylhydrazone C,,H,0N505 mol. wt. 392.41
m.p. 194° (d) [651].

Di-phenylhydrazone [16290-17-8] CagHa6N,O, mol. wt. 482.54
m.p. 208° (d) [651, 2567].

Di-2,4-dinitrophenylhydrazone C,gH»,NgO1 mol. wt. 662.53
m.p. 185-187° [2567].

Tetraacetate [16290-15-6] C,4H5,04 mol. wt. 470.43

-Obtained by reaction of acetic anhydride with the title diketone in the presence of
pyridine [651].
-Also refer to: [2567].

m.p. 166° [651], 140-141° [2567].
N.B.: One of the reported melting point is obviously wrong.
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Dioxime C20H24N206 mol. wt. 388.42
m.p. 218-220° [2567].

Tetramethyl ether [16290-20-3] C,oH»,06 mol. wt. 358.39

-Obtained by reaction of dimethyl sulfate with the title diketone in the presence of
potassium carbonate in refluxing acetone for 10 h (63 %) [651].

-Obtained by heating a mixture of 1-(2,4-dimethoxyphenyl)-2-propen-1-one
(0.026  mol), 2,4-dimethoxybenzaldehyde (0.030  mol), 3-benzyl-
5-(2-hydroxyethyl)-4-methylthiazolium chloride (0.0021 mol) and triethylamine
(0.014 mol) in DMF at 65° for 4.5 h (78 %) [241].

-Also obtained by Friedel-Crafts reaction of succinyl chloride with resorcinol
dimethyl ether in the presence of aluminium chloride (7 %) [2142].

-Obtained: 2,4-dimethoxyacetophenone silyl enol ether was oxidatively coupled at
97° (74 %) [911].

-Also refer to: [2567].

colourless fine needles [2142];

m.p. 148-150° [2567], 148° [651], 146° [241], 145° [911], 128-129° [2142];

"H NMR [241, 911, 2142], '*C NMR [241, 911, 2142],

IR [241, 651,911, 2142], UV [651, 2142],

MS [241, 911, 2142]; luminescence spectroscopy [2142].
(E,E)-Di-O-methyl oxime of the tetramethyl ether
[125304-88-3] C,,H,35N>Og mol. wt. 416.47
-Refer to: [911 (25 %)].

m.p. 122° [911];

"H NMR [911], '*C NMR [911], IR [911], MS [911].

1,4-Bis(2,5-dihydroxyphenyl)-1,4-butanedione

C16H14O6 mol. wt. 302.28
OH HO Synthesis
-Refer to: [1575].
CO(CH),CO Tetramethyl ether [10365-21-6]
HO on C20H2206 mol. wt. 358.39

-Obtained by reaction of succinic acid dichloride (1 mol) with hydroquinone
dimethyl ether (2.5 mol) in the presence of aluminium chloride (1 mol) [1575].

m.p. 150° [1575].
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1,4-Bis(3,4-dihydroxyphenyl)-1,4-butanedione

[114914-89-5] C16H1406 mol. wt. 302.28
HO OH Syntheses

-Obtained by treatment of its

HO COCH,CH,CO OH tetramethyl ether with  boron

tribromide in methylene chloride at
—78° (74 %) [1392].

-Also refer to: [349].
m.p. 280-283° [1392]; "H NMR [1392], IR [1392].

Tetramethyl ether [4650-71-9] C,oH»,04 mol. wt. 358.39

-Obtained by adding 3.4-dimethoxyacetophenone to lithium diisopropylamide
(LDA) in tetrahydrofuran at —40° under nitrogen. After 1 h, cupric chloride in
DMF was added and stirring was continued overnight (25 %) [349].

-Also obtained by reduction of 1,2-bis(3,4-dimethoxybenzoyl)ethene with zinc dust
in acetic acid (0.6 %) [1392]. The mixture was heated at 80° for 1 h (39 %) [1392].

-Also refer to: [321, 1279, 1533, 2379, 3088, 3133, 3363, 3364].

m.p. 181-182° [349], 180-181° [1279, 3133], 176-178° [3088], 154-156° [1392],
115.2-116.2° [3363].

N.B.: One of the reported melting point is obviously wrong.

"H NMR [321, 349, 1392, 1533, 2379, 3088],

3C NMR [321, 3088], IR [1392, 1533, 3364],

MS [3088].

BIOLOGICAL ACTIVITY: Antiprotozoal [321].

1,4-Bis(2,3,4-trihydroxyphenyl)-1,4-butanedione
C,6H1405 mol. wt. 334.28
HO OH HO OH Synthesis
-Obtained by reaction of succinic anhy-
HO CO(CH),CO OH  gride with pyrogallol in the presence of
zinc chloride [1574].
Hexamethyl ether [10388-38-2] C,oH605 mol. wt. 418.44

-Obtained by reaction of dimethyl sulfate with 1,4-bis(2,3,4-trihydroxyphenyl)-
1,4-butanedione in the presence of 20 % sodium hydroxide (43 %) [1574].

m.p. 150° [1574].
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2,4-Dinitrophenylhydrazone of the hexamethyl ether
[10388-39-3] C34H34N8014 mol. wt. 778.69
m.p. 160° [1574].

1,4-Bis(3,4,5-trihydroxyphenyl)-1,4-butanedione

Ci6H140s mol. wt. 334.28
HO OH Synthesis
-Refer to: [349].
HO COCH,CH,CO OH  Hexamethyl ether [101394-53-0]
HO OH CyoHo608 mol. wt. 418.44

-Obtained by adding 3,4,5-trimethoxyacetophenone to lithium diisopropylamide
(LDA) in tetrahydrofuran at —70° under nitrogen. After 2 h, cupric chloride in
DMF was added and stirring was continued for 2 more hours (49 %) [349].
-Also refer to: [321].

white solid [349]; m.p. 189-190° [349];
'"H NMR [321], *C NMR [321].

BIOLOGICAL ACTIVITY: Antiprotozoal [321].

1,4-Bis(3-bromo-2-hydroxy-5-methylphenyl)-1,4-butanedione

[128733-94-8] C18H16Br204 mol. wt. 456.13
OH OH Syntheses
Br CO(CHA),CO Br -Obtained by reaction of bromine with

1,1’-bis (2-hydroxy-5-methylphenyl)-
1,4-butanedione in acetic acid [1035].
CHj CHj -Also obtained by treatment of 1,4-bis
(2-hydroxy-5-methylphenyl)-1,4-butanedi-
one with 24,4 6-tetrabromocyclohexa-
2,5-dienone first at 0°, then at 25° for
13 h (88 %) [473].

slightly yellow solid [473];
m.p. 238-240° [473], 232° [1035]; 'H NMR [473], MS [473].
Diacetate C»,H50Br,Og mol. wt. 540.21

-Obtained by reaction of acetic anhydride with the title ketone in the presence of
sodium acetate [1035].

m.p. 140° [1035].
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1,4-Bis(2-hydroxy-5-methylphenyl)-2,3-dibromo-1,4-butanedione

ClgHIGBI'204 mol. wt. 456.13
OH OH  Synthesis
-Refer to: [1035].
COCHBrCHBrCO m.p. 183° [1035].
Diacetate C22H20BI'206 mol. wt. 540.21
CHj CHj

-Obtained by reaction of acetic anhydride with the title diketone in the presence of
sulfuric acid [1035].

m.p. 187° [1035].

1,4-Bis(5-chloro-2-hydroxy-4-methylphenyl)-1,4-butanedione

[16197-59-4] C13H6C1,04 mol. wt. 367.23
OH OH Synthesis
-Obtained by Fries rearrangement of
CO(CH,),CO .
(CH2), di-(4-chloro-3-methylphenyl)  succi-
CH; CH; nate with aluminium chloride at 130—
Cl Cl 140° for 3—4 h [594].

m.p. 194° [594].

Di-2,4-dinitrophenylhydrazone [16197-60-7] C3oH»4Cl,NgOoy mol. wt. 727.47
-Refer to: [592, 594].
m.p. 250° [594].

1,4-Bis(2-hydroxy-4-methylphenyl)-1,4-butanedione

(Hofmeisterin II)
[122427—50—3] C]8H]804 mol. wt. 298.34
OH OH Isolation from natural sources
-From the aerial parts of Hofmeisteria
@CO(CHZ)ZCOQ schaffneri (Asteraceae) [2455].
CHj3 CHj3

colourless crystalline needles [2455]; m.p. 193° [2455];
"H NMR [2455], >C NMR [2455], IR [2455], UV [2455],
MS [2455]; X-ray data [2455].

BIOLOGICAL ACTIVITY: Phytotoxicity [2455].
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1,4-Bis(2-hydroxy-5-methylphenyl)-1,4-butanedione

[13282-23-0] CgH ;504 mol. wt. 298.34
OH OH  Syntheses
-Obtained by Fries rearrangement of di
CO(CH,),CO (4-methylphenyl) succinate with aluminium
chloride,
CHj; CH; *without solvent,

-at 130° for 4 h [1035], (44 %) [3107, 3465];
-at 130-140° for 3—4 h [594], (25 %) [2013];
-at 180-185° for 2.5 h (49 %) [473].
*in refluxing chlorobenzene for 6 h (43 %) [3107].

light brown solid [2013]; light, off-white solid [473];

m.p. 189° [594, 3107], 187-188° [3465], 187° [1035], 185° [1966],
184-186° [2013], 180-189° [473];

"H NMR [473, 3465], IR [2013, 3107, 3465],

UV [2013], MS [1966].

Isolation from natural sources

-From Berberis coriaria (Berberidaceae) [1966].

-From Berberis acanthifolium (Berberidaceae) [2013].

Di-2,4-dinitrophenylhydrazone [16197-56-1] C39HNgO;9 mol. wt. 658.58
m.p. 239° [594].

Dioxime [16197-57-2] C,sH50N>O4 mol. wt. 328.37
-Refer to: [592, 594].
m.p. 269° [594].

Diacetate [69618-10-6] CaH,y04 mol. wt. 382.40

-Obtained by reaction of acetic anhydride with the title diketone in the presence of
sulfuric acid [1035].
-Also refer to: [1966].

m.p. 163° [1035], 141° [1966];
13C NMR [1966], "H NMR [1966], IR [1966], UV [1966],
MS [1966].
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Dimethyl ether [69618-11-7] CyoH2,04 mol. wt. 326.39

-Obtained by reaction of methyl iodide with the title diketone in the presence of
potassium carbonate [1966], (85 %) [2013].

m.p. 68° [1966];
'"H NMR [1966, 2013], '3C NMR [1966], IR [1966, 2013],
UV [1966, 2013], MS [1966, 2013].

1,4-Bis(4-hydroxyphenyl)-2,3-dimethyl-1,4-butanedione

CigH; 504 mol. wt. 298.34
(IZH3 ICH3 Synthesis
HO@CO—CH—CH—CO@OH -Refer to: [2461].
Dimethyl ether (racemic) CyoH»,04 mol. wt. 326.39

-Obtained by condensation of a-bromo-p-methoxypropiophenone (m.p. 66—69°)
with p-methoxy-propiophenone (67 %) [2461].

m.p. 124-127° [2461]; 'H NMR [2461], IR [2461], MS [2461].

Dimethyl ether [81096-36-8] CyoH»,04 mol. wt. 326.39
-Refer to: [2671].
m.p. 166-168° [2671]; 'H NMR [2671], IR [2671].

Dimethyl ether (meso) [222158-42-1] CyoH2,04 mol. wt. 326.39
-Refer to: [2671].

1,4-Bis(3,4-dihydroxyphenyl)-2,3-dimethyl-1,4-butanedione

ClnggOG mol. wt. 330.34
HO OH Synthesis
¢Hs CHs -Refer to: [1474].
HO CO-CH-CH-CO OH ' Tetramethyl ether [4440-92-0]
C22H2606 mol. wt. 386.45

-Obtained by reaction®* of a THF solution of lithium enolate of
3,4-dimethoxypropiophenone with CuCl, in DMF at —78° (31 %) [1474].
*(Oxidative dimerization of 3,4-dimethoxypropiophenone).

-Also obtained by treatment of bis-methyl ethyl veratroylacetate with sodium
hydroxide in ethanol at r.t. for 24 h (48 %) [232].

-Also obtained by treatment of B-bromopropioveratrone with copper powder in
refluxing xylene for 24 h [171].

-Also refer to: [85 (90 %), 678, 2535].
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colourless rhombic prisms [171];
m.p. 189-190° [171, 232], 177-178° [1474], 165° [85];
'"H NMR [1474], IR [1474]; TLC [1474].

(meso-isomer) [36287-37-3] Cy,H,605 mol. wt. 386.45
-Refer to: [349, 2461 (3.8 %)].

white crystals [2461];
m.p. 189-190° [171], 184.5-187.5° [2461];
"H NMR [2461], MS [2461].

(racemic) [27686-81-3] C,,H,60¢ mol. wt. 386.45

-Refer to: [349, 350, 2461 (90.3 %)].
m.p. 145-146° [2461]; '"H NMR [2461], IR [2461], MS [2461].

Monophenylhydrazone of the tetramethyl ether (racemic)
[116588-92-2] Co5H3,N,05 mol. wt. 476.57

-Obtained by reaction of phenylhydrazine with the tetramethyl ether in refluxing
ethanol for 1 h [85].

yellow needles [85]; m.p. 140° [85];
"H NMR [85], IR [85].

Di-2,4-dinitrophenylhydrazone C54H34NgO o mol. wt. 746.69
of the tetramethyl ether

-Refer to: [232].

1,4-Bis(2-hydroxy-4-methoxyphenyl)-1,4-butanedione
[16290-18-9] C15H1506 mol. wt. 330.34
OH HO Syntheses

-Obtained by methylation of
CH;0 COCH,CH,CO OCH; | 4.bis (2,4-dihydroxyphenyl)-

1,4-butanedione with excess
diazomethane in ethyl ether at
r.t. overnight (31 %) [1669,
1670].

-Also refer to: [651].

Isolation from natural sources
-From Gnetum ula [1670, 2515].

yellow needles [1670]; yellow crystals [1669];
m.p. 200-202° [1669, 1670], 192° [651];

"H NMR [1669, 1670], IR [651], UV [651],
MS [1669, 1670].
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1,4-Bis(3-chloro-6-hydroxy-2,4-dimethylphenyl)-1,4-butanedione

[16197-61-8] Ca0H20C1,04 mol. wt. 395.29
OH OH Syntheses
-Obtained by Fries rearrangement of
CO(CH,),CO
(CH2), di-(4-chloro-3,5-dimethylphenyl) suc-
CH; CH; CH; CH; cinate with aluminium chloride at
Cl Cl 130-140° for 3—4 h [594].

m.p. 250° [594].

Di-2,4-dinitrophenylhydrazone [16197-62-9] C3,H,3CI,NgO;o, mol. wt. 755.53
m.p. 220° [594].

1,4-Bis(2-hydroxy-3,5-dimethylphenyl)-1,4-butanedione
C20H2204 mol. wt. 32639

OH OH Synthesis
CH; -Obtained by Fries rearrangement
of  di-(2,4-diphenyl)  succinate
with  aluminium chloride in
CH; CH; 1,2-dichloroethane at 125-135° for
2 h 30 min (41 %) [1443].

H
CH; COCH,CH,CO

m.p. 206-208° [1443].

Dioxime C20H24N204 mol. wt. 356.42
m.p. 225-230° [1443].

Diacetate C,4H560¢ mol. wt. 410.47
m.p. 161° [1443].

1,4-Bis(2-hydroxy-4,6-dimethylphenyl)-1,4-butanedione
C20H2204 mol. wt. 326.39
OH OH Synthesis
-Obtained by Fries rearrangement of bis
H
/@CO(C z)zCOj@\ (3,5-dimethylphenyl) succinate with
CHj; CHj; CHj; CH; aluminium chloride [1035].
m.p. 141° [1035].
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1,4-Bis(4-hydroxy-3-methoxyphenyl)-2,3-dimethyl-1,4-butanedione

[1173986-38-3] (+) C5oH»,04 mol. wt. 358.39
[1173986-37-2] (—)
[1204225-56-8] meso

CH;0 OCH; Synthesis

CH
CHs G _Refer to: [1687, 1964, 1965].

|
HO CO-CH—CH-CO OH

(+)-7,7'-Dioxodihydroguaiaretic ~ [1173986-38-3] C,0H»0 mol. wt. 358.39
-Refer to: [3380].

"H NMR [3380], '>C NMR [3380], MS [3380]; ()& =+ 102° [3380].
BIOLOGICAL ACTIVITY: Antibacterial [1642]; Antifungal [1642]; Inhibition of
enzyme activity [3380].

(—)-7,7-Dioxodihydroguaiaretic  [1173986-37-2] C,oH,,0¢ mol. wt. 358.39
-Refer to: [1642].

(0 = —102° [3380].

BIOLOGICAL ACTIVITY: Antibacterial [1642]; Antifungal [1642]; Inhibition of
enzyme activity [3380].

Meso -7,7’-Dioxodihydroguaiaretic [1204225-56-8] C,oH»,0¢ mol. wt. 358.39
-Refer to: [1642].

colourless cristal [1642]; m.p. 175-177° [1642];
'"H NMR [1642], '3C NMR [1642], MS [1642]

BIOLOGICAL ACTIVITY: Antibacterial [1642]; Antifungal [1642].

Dimethyl ether [4440-92-0] CoHy604 mol. wt. 386.45
-Refer to: [85, 171, 232, 678, 1474, 2535].

m.p. 189-190° [171, 232]; 177-178° [1474]; 165° [85];

"H NMR [1474], '3C NMR [1474], IR [1474], MS [1474].
Meso isomer [36287-37-3] Cy,H5606 mol. wt. 386.45
-Refer to: [349, 2461].

m.p. 186-190° [2461]; '"H NMR [2461], MS [2461].
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Racemic [27686-81-3] C,,H,605 mol. wt. 386.45
-Refer to: [349, 350, 2461].
m.p. 145-146° [2461]; '"H NMR [2461], IR [2461], MS [2461].

Diethyl ether [986-89-0] CasH3005 mol. wt. 414.50

-Obtained by heating o-bromo-4-ethoxy-3-methoxypropiophenone with freshly
precipitated copper in xylene for 24 h (7 %) [1687].
-Also refer to: [1964, 1965].

needles [1687]; m.p. 185-186° [1687], 185° [1964, 1965];
"H NMR [1964, 1965], IR [1964, 1965],
UV [1687, 1964], MS [1964, 1965].

Methyl and ethyl ether [749-41-7] Cy3H5506 mol. wt. 400.47

-Following the conditions used for the benzylation of propiophenone, sodium
O-ethylpropio-vanillone and a-bromopropioveratrone afforded two products sep-
arated after alumina chromatography by crystallisation from methanol. Only the
minor more-soluble product consisted of the titled diketone [1687].

m.p. 161° [1687].

1,4-Bis(2-hydroxy-3,4-dimethoxylphenyl)-1,4-butanedione

[10351-89-0] Cy0H2,04 mol. wt. 390.39
CH;O0 OH HO  OCH; Synthesis
-Obtained by reaction of succinic
CH;0 CO(CH,),CO OCHj3;

acid dichloride with pyrogallol
trimethyl ether in the presence of
aluminium chloride in
tetrachloroethane [1574].

m.p. 208° [1574].

1,4-Bis(2-hydroxy-3,4,5-trimethylphenyl)-1,4-butanedione
C22H2604 mol. wt. 354.45

OH OH Synthesis
CH; -Obtained (by-product) by Fries
CO(CH):CO rearrangement  of  2,3,5-trimethyl-
CH; CH; phenyl succinate with aluminium
CHj CHj chloride (2 mol) in tetrachloroethane
at 140° for several hours (20 %)

[2908].

CH;

m.p. 246-248° [2908].
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Diacetate C26H3006 mol. wt. 438.52
m.p. 213-214°  [2908].

1,4-Bis(2-hydroxy-3,4,6-trimethylphenyl)-1,4-butanedione
[860705-13-1] CoHy604 mol. wt. 354.45
OH OH Syntheses

CH; CH; -Obtained by Fries rearrangement of
:@CO(C 2)2C0:©[ 2,3,5-trimethylphenyl succinate with
CH;

CH; CH; CH; aluminium chloride for 1.5 h at 140-
150°,

*in tetrachloroethane (31 %) [2908];

*in stannic chloride (24 %) [2908];

*in o-dichlorobenzene (20 %) (very impure) [2908];
*without solvent (10 %) [2908].

-Also obtained by Friedel-Crafts reaction of succinic acid with
2,3,5-trimethylphenol in the presence of boron trifluoride etherate (9 %) [2908].
-Also obtained by hydrolysis of the acetate by action for 48 h of boiling aqueous

methanol containing hydrochloric acid (79 %) [2908].

m.p. 207-209° [2908].

Diacetate C26H3006 mol. wt. 438.52

-Obtained by reaction of acetic anhydride with the title diketone in boiling pyridine
for 2 h (60 %) [2908].

m.p. 154-156° [2908].

Dimethyl ether C,o4H3004 mol. wt. 382.50

-Obtained by reaction of methyl iodide with the disodium salt of the title diketone in
xylene (50 %) [2908].

m.p. 124-125° [2908].

1-(2-Hydroxy-3,4,5-trimethylphenyl)-4-(2-hydroxy-3,4,6-trimethylphenyl)-
1,4-butanedione

C22H26O4 mol. wt. 354.45

OH OH Synthesis
CH; CO(CH,),CO i:CH3 -Obtained  (by-product) by Fries
rearrangement  of  2,3,5-trimethyl-
CH; CHj; CH; phenyl succinate with aluminium
CH; chloride (2 mol) in tetrachloroethane

at 140° for several hours [2908].
m.p. 246-248° [2908].
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1,4-Bis[2-hydroxy-6-methyl-3-(1-methylethyl)phenyl]-1,4-butanedione
(Succinothymon)

[124135-37-1] Cy4H3004 mol. wt. 382.50
OH OH Synthesis

(CH3),CH CH(CHj3), -Obtained by reaction of

COCH,,CO succinic acid with thymol

CH; CH; in the presence of alum-

inium chloride on heating

at reflux for 12 h (40 %)
[2960].

m.p. 44° [2960].

1,4-Bis(4-methoxyphenyl)-2,3-bis(phenyl)-1,4-butanedione
[30839-20-4] C30H2604 mol. wt. 450.53

Syntheses
-Refer to: [2142, 2604, 2875].

m.p. 264° [2604];
CH3O@CO—CH—CH—CO@ OCH3 R [2604].

racemic [135680-27-2] C30H60, mol. wt. 450.53

colourless microcrystalline powder [2142]; m.p. 136-137° [2142];
"H NMR [2142, 2143], >°C NMR [2142], IR [2142],
UV [2142], MS [2142]; luminescence spectroscopy [2142].

meso C30H2604 mol. wt. 450.53

colourless powder [2142]; m.p. 258-260° [2142];
"H NMR [2142], '*C NMR [2142], IR [2142],
UV [2142], MS [2142], luminescence spectroscopy [2142].
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1,4-Bis(4-methoxyphenyl)-2,3-bis[(4-trifluoromethyl)phenyl]-1,4-butanedione

C32H24F604 mol. wt. 586.53
CF; Synthesis
-Refer to: [2142].
racemic

C32H24F6O4 mol. wt. 586.53
CH3O@ CO-CH—CH- CO@ OCHj3 colourless powder [2142];
'H NMR [2142],
13C NMR [2142],
CF;
IR [2142], UV [2142], MS [2142];
luminescence spectroscopy [2142].

meso C32H24F604 mol. wt. 586.53

colourless powder [2142];
"H NMR [2142], *C NMR [2142], UV [2142], IR [2142], MS [2142];
luminescence spectroscopy [2142].

1,4-Bis(4-methoxyphenyl)-2,3-bis(4-methylphenyl)-1,4-butanedione

C35H3004 mol. wt. 478.59
CH; Synthesis
-Refer to: [2142].
racemic

C32H3004 mol. wt. 478.59

CH3O@ CO-CH—CH- CO@ OCH; colourless plates [2142];

m.p. 196-198° [2142];
'"H NMR [2142],
13C NMR [2142],
CH;4

IR [2142], UV [2142], MS [2142];
luminescence spectroscopy [2142].
meso C32H3()O4 mol. wt. 478.59

colourless crystals [2142]; m.p. 229-230° [2142];
"H NMR [2142], "*C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].
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1,4-Bis(2,4-dimethoxyphenyl)-2,3-bis(phenyl)-1,4-butanedione

C32H3006 mol. wt. 510.58
Synthesis
OCH; CH;0 -Refer to: [2142].
racemic
CH;0 CO-CH-CH-CO OCH3  Cy,Hy006  mol. wt. 510.58

colourless powder [2142];

m.p. 164-165° [2142];
'"H NMR [2142], '*C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].

meso C32H3()O6 mol. wt. 510.58

colourless powder [2142]; m.p. 214-216° [2142];
"H NMR [2142], "*C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].

1,4-Bis(4-methoxyphenyl)-2,3-(4-methoxyphenyl)-1,4-butanedione

[103326-23-4] C3,H3005 mol. wt. 510.58

OCH; Syntheses
-Refer to: [781, 2142, 2157].
m.p. 208° [781];

'"H NMR [2157],
cmo@co— CH—CH—COO OCH; '3C NMR [2157],

UV [781].

OCH,

racemic C3,H;300¢ mol. wt. 510.58

colourless needles [2142]; m.p. 151-152° [2142];
"H NMR [2142], >C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].

meso C32H3006 mol. wt. 510.58

colourless microcrystalline powder [2142]; m.p. 203-204° [2142];
"H NMR [2142], '*C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].
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1,4-Bis(2,4-dimethoxyphenyl)-2,3-(4-methoxyphenyl)-1,4-butanedione

C34H340g mol. wt. 570.64
OCHj; Synthesis
-Refer to: [2142].
OCHj CH;0 racemic
C34H340g mol. wt. 570.64
CH;0 CO—CH—CH—CO OCHj colourless needles [2142];

m.p. 133-134° [2142];
'"H NMR [2142],

OCHj

13C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].

meso C34H3404 mol. wt. 570.64

colourless crystals [2142]; m.p. 172-173° [2142];
'"H NMR [2142], '>C NMR [2142], IR [2142], UV [2142],
MS [2142]; luminescence spectroscopy [2142].

11 Diketones Derived from Acetic and 1-Butanoic Acids

1-(3-Bromo-5-acetyl-2,4,6-trihydroxyphenyl)-1-butanone
C12H13Br05 mol. wt. 317.14

OH Synthesis
CH5CO CO(CH,),CH; -Obtained by acylating the phloroglucinol with
appropriate acyl chloride or acid anhydride in
HO OH the presence of boron trifluoride [3391].
Br m.p. 109-110° [3391].

1-[3-Acetyl-4-hydroxyphenyl]-1-butanone
[173469-74-4] CpH 1403 mol. wt. 206.24

OH Synthesis
COCH;  -Obtained by reaction of butyryl chloride with 2-hydroxy-
acetophenone in the presence of aluminium chloride in carbon
disulfide (90 %) [345].
CO(CH,),CH;

m.p. 57-58° [345]; 'H NMR [345], IR [345].
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1-(5-Acetyl-2-hydroxyphenyl)-1-butanone
[92757-66-9] CoH 1405 mol. wt. 206.24

OH Syntheses
CO(CH2),CH; -Preparation by Fries rearrangement of 4-(butyryl-oxy)
acetophenone with aluminium chloride (4 mol) without
solvent at 150° for 3 h (58 %) [1305].

COCH; -Also obtained by Friedel-Crafts acylation of 4-hydroxy-
acetophenone with butyryl chloride in the presence of
aluminium chloride (4 mol) in tetrachloroethane at 130°
for 4 h (47 %) [1305].

m.p. 54-55° [1305]; '"H NMR [1305], IR [1305].

1-(3-Acetyl-2-hydroxy-5-methylphenyl)-1-butanone

[213622-17-4] Ci3H1603 mol. wt. 220.27
OH Synthesis
CH;CO CO(CH,),CH; -Obtained by reaction of butyryl chloride with

2-hydroxy-5-methylacetophenone in the pre-
sence of aluminium chloride in carbon disulfide
CHj3; at r.t. for 1 h (90 %) [344].

m.p. 53-55° [344]; '"H NMR [344], IR [344].

Benzoate [213622-22-1] C,oH,004 mol. wt. 324.38

-Obtained by reaction of benzoyl chloride with 1-(3-acetyl-2-hydroxy-
5-methylphenyl)-1-butanone in the presence of pyridine (95 %) [344].

m.p. 90-91° [344].

p-Chlorobenzoate [213622-23-2] CooH9ClO4 mol. wt. 358.82

-Obtained by reaction of p-chlorobenzoic acid and phosphorous oxychloride with
1-(3-acetyl-2-hydroxy-5-methylphenyl)-1-butanone in the presence of pyridine
(90 %) [344].

m.p. 101-102° [344].

p-Methylbenzoate [213622-24-3] C,H,,0,4 mol. wt. 338.40

-Obtained by reaction of p-toluic acid and phosphorous oxychloride with 1-(3-ace-
tyl-2-hydroxy-5-methylphenyl)-1-butanone in the presence of pyridine
(95 %) [344].

m.p. 65-66° [344].
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p-Methoxybenzoate [213622-25-4] C,1H,,05 mol. wt. 354.40

-Obtained by reaction of p-toluic acid and phosphorous oxychloride with 1-(3-acetyl-
2-hydroxy-5-methylphenyl)-1-butanone in the presence of pyridine (95 %) [344].

m.p. 73-75° [344].

1-(5-Acetyl-2-hydroxyphenyl)-3-methyl-1-butanone

(Desmethylespeleton)
[62458-64-4] C3H603 mol. wt. 220.27
OH Syntheses

COCH,CH(CHj3), -Preparation by Fries rearrangement of 4-acetylphenyl
isovalerate in the presence of aluminium chloride with-
out solvent at 140-160° for 2.5 h (51 %) [402] or at

COCHj3; 150° for 3 h (32 %) [1305].

-Also obtained by Friedel-Crafts acylation of 4-hydroxy-
acetophenone with isovaleryl chloride (4 mol) in
tetrachlroethane at 130° for 4 h (37 %) [1305].

-Also obtained by treatment of its methyl ether with 48 % hydrobromic acid in

refluxing acetic acid for 6 h (65 %) [2220].

-Also obtained by treatment of 2-isovaleroyl-4-(1-hydroxyethyl)phenol with

manganese dioxide in ethyl ether for 2 h [3444].

Isolation from natural sources

-From the genus Flourensia cernua DC in Sub-tribe Helianthinae (Tribe
Heliantheae) (Compositae) [396].

-From the aerial parts of Ophryosporus floribundus (Compositae, tribe
Eupatorieae) [3443].

-From sliced yacon tubers after inoculation with the bacterium Pseudomonas
cichorii and incubation at 20° for 3 days, then extraction with acetone. Yacon
(Polymnia sonchifolia) (Compositae) is cultivated in South America and has
recently been introduced in Japan [3035].

-From the aerial parts of Ophryosporus axilliflorus (Griseb.) Hieron (Asteraceae)
[979, 2353].

-From Helichrysum argyrophyllum DC (86/18, Hogsback) [1488].

-From Brachyclados megalanthus [3444].

colourless oil [396]; white crystals [2353];

b.p.4 156-158° [2220];

m.p. 94.5-96° [3035], 64-66° [1305, 2353], 61.5° [402].
N.B.: One of the reported melting points is obviously wrong.
"H NMR [396, 1305, 2353, 3035, 3444],

13C NMR [2353, 3035], IR [396, 1305, 3035], UV [3035],
MS [396, 3035]; TLC [3444].

BIOLOGICAL ACTIVITY: Antiinflammatory [979, 2353].
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Methyl ether [51995-98-3] C,4H;305 mol. wt. 234.30
(Espeleton)

Syntheses

-Obtained by oxidation of 1-[5-(1-hydroxyethyl)-2-methoxyphenyl]-3-methyl-
1-butanone with chromium trioxide in pyridine at 25° for 15 h [399, 409].

-Also obtained by treatment of 5-ethyl-2-methoxyisovalerophenone,

*with DDQ in refluxing dioxane for 70 h (60 %) [2220];

*with BTAP (benzyltriethylammonium permanganate) in acetic acid at 30° for
2 days (26 %) [2701].

Isolation from natural sources

-From Espeletia Schultzii Wedd. (Tribe Heliantheae; Compositae) [399].

-From Heteroplexis microcephala (Compositae) [971].

-From Otanthus maritimus (Asteraceae) [662].

-From the aerial parts of Eupatorium aschenborniana Schauer (Asteraceae) [2626].
-From Ageratina glabrata (HBK) King et Rob (Eupatorium Groupe) [409].

-From aerial parts of Ageratina pichinchensis var. bustamenta (DC) R.M. King and
H. Rob., Axihuitl [46].

-From Bahianthus viscidus [408].

-From aerial parts of Verbesina luetzelburgl [407].

colourless oil [399];
b.p.; 140-142° [2701], b.p.s 151-153° [2220];
"H NMR [399, 2701], IR [399, 2701], UV [399], MS [399].

USE: Antifungal [2626]; Insecticidal [662]; Cytotoxic activity [971]; Active
against dermatophytes [2626]; Antimicrobial [2626].

Glucoside 1-[5-Acetyl-2-(B-D-glucopyranosyloxy)phenyl]-3-methyl-
1-butanone

[934302-22-4] C1oH2605 mol. wt. 382.41

-From the aerial parts of Ophryosporus axilliflorus (Griseb.) Hieron
(Asteraceae) [2353].

-Also obtained by treatment of 1-(5-acetyl-2-hydroxyphenyl)-3-methyl-1-butanone
with Brassica napus hairy roots.

pale yellow crystals [2353];
'"H NMR [2353], °C NMR [2353]; () = — 40.8° (methanol) [2353].
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1-[5-Acetyl-2-hydroxy-3-(3-methyl-1,3-butadienyl)phenyl]-3-methyl-
1-butanone (E)

[148707-32-8] C15H2,03 mol. wt. 286.37
CHj3 OH Synthesis
CH2:(IZ—CH: CH COCH,CH(CHj3), N.B.: After several days in a CDCl;

solution used for the "H NMR mea-
surements, 3-(3-hydroxy-3-methyl-

COCH; 1-butenyl)-5-isovaleryl-4-hydroxy-
acetophenone (E) (3a) was
converted into the titled substance
(3b) [2880].

'H NMR [2880].

1-[5-Acetyl-2-hydroxy-3-(3-methyl-1-oxo-2-butenyl)phenyl]-3-methyl-
1-butanone

C18H2204 mol. wt. 302.37

OH Synthesis
(CH3),C=CHCO COCH,CH(CHj3), -Obtained by  oxidation  of
4-hydroxy-3-(1-hydroxy-3,3-dimet-
hylallyl)-5-isovalerylacetophenone
COCH; with manganese dioxide in ethyl
ether for 30 min (60 %) [395].

Isolation from natural source

-From the roots of Gerbera piloselloides Cass. (Family of Compositae, Tribe
Arctotideae) [395].

colourless oil [395]; '"H NMR [395], IR [395], MS [395].

1-[7-Acetyl-2,3-dihydro-4,6-dihydroxy-2-(1-methylethenyl)-5-benzofuranyl]-
3-methyl-1-butanone

[119998-65-1] CisH»,05 mol. wt. 318.37
CH; Synthesis
CH,=C -Obtained by acid-catalyzed of Sessiliflorene with
0o p-toluenesulfonic acid in toluene at 110° [601].
COCH; 'H NMR [601], '*C NMR [601],

IR [601], UV [601], MS [601].
HO OH

COCH,CH(CH3),
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1-[5-Acetyl-2,3-dihydro-4,6-dihydroxy-2-(1-methylethenyl)-7-benzofuranyl]-
3-methyl-1-butanone

[119998-66-2] C13H2,0s5 mol. wt. 318.37

CH; Synthesis
CH,=C -Obtained by acid-catalyzed of Sessiliflorene
with p-toluenesulfonic acid in toluene at
o OH 110° [601].
'"H NMR [601], "*C NMR [601],

(CH3),CHCH,CO COCH3 1R [601], UV [601], MS [601].
OH

1-[5-Acetyl-2-hydroxy-3-(1-hydroxy-3-methyl-2-butenyl)phenyl]-3-methyl-
1-butanone
(Hydroxypiloselloidon)

[94413-27-1] C18H2404 mol. wt. 304.39
[54963-61-0]

(I)H OH Isolation from natural sources
(CH3),C=CH—CH COCH,CH(CHj), -From the aerial parts of
Ophryosporus peruvianus Gmel.
K. et R. (Compositae) [410].
COCH; -From the roots of Gerbera
piloselloides Cass.
(Compositae) [395].

colourless oil [395];
'H NMR [395], IR [395], MS [395]; (0()21)‘1 = —50.4° (chloroform) [395].

1-[5-Acetyl-2-hydroxy-3-(3-hydroxy-3-methyl-1-butenyl)phenyl]-3-methyl-
1-butanone (E)
(Hydroxyisopiloselloidon)

[54963-60-9] C18H2404 mol. wt. 304.39
(I)H OH Isolation from natural sources

CH3—(|2—CH:CH COCH,CH(CHj3), -From the aerial parts of

CH; Ophryosporus charua Griseb.

Hieron (Compositae) [831].

COCH; -From the aerial parts of

Ophryosporus macrodon Griseb.

(Compositae, tribe

Eupatorieae) [2880].
-From the leaves of Ophryosporus axilliflorus (Griseb.) Hieron (Asteraceae-
Asteroideae/Eupatorieae) [979].
-From the roots of Gerbera piloselloides Cass. (Family of Compositae, Tribe
Arctotideae) [395].
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colourless crystals [395]; m.p. 103—105° [2880], 97° [395];
'"H NMR [395, 979, 2880], '*C NMR [979], IR [395];
UV [395], MS [395, 2880].

BIOLOGICAL ACTIVITY: Antiinflammatory [979].

1,1'-[5-Acetyl-2-hydroxy-1,3-phenylene]bis-3-methyl-1-butanone

[94413-28-2] C18H24O4 mol. wt. 304.39
OH Isolation from the natural sources
(CH3),CHCH,CO COCH,CH(CH3), -From the aerial parts of

Ophryosporus peruvianus Gme