Chapter 12. Aromatic ketones containing at least one acetyl group and one other acyl
group

12.1. Acyl groups located on one ring
12.1.1. Diphenyl ketone derivatives

1-(3-Benzoyl-2,4-dihydroxy-5-nitrophenyl)ethanone

[54917-81-6] Ci15H11NOg mol.wt. 301.26
HO  COCH, Synthesis
-Obtained by heating 3-benzoyl-2,4-dihydroxy-
CO acetophenone-4-f-D-glucopyranoside with dilute

nitric acid for 3 min (44%) [1232].
HO NO,
N.B.: A sesquihydrate was obtained by crystallisation of the

ketone in water [1232]. The melting point is determined after water elimination (100°/0.04 mm/1h).
m.p. 114-118° [1232].

1-(3-Benzoyl-4-hydroxyphenyl)ethanone

[13043-37-3] Ci5H1203 mol.wt. 240.26
HO Synthesis
@_COQ -Refer to: [968] [1055).
COCH,4

1-(4-Benzoyl-3-hydroxyphenyl)ethanone

[39954-75-1] Ci1s5H1203 mol.wt. 240.26
HO Synthesis
-Obtained by alkaline hydrolysis of 3-(benzoyloxy)-
CcoO COCH;,4 4-benzoylacetophenone (SM) (m.p. 88°) with sodium

hydroxide in boiling ethanol for 15 min. SM was
prepared by oxidation of 6-acetyl-2,3-diphenyl-
benzofuran (m.p. 119°) with chromium trioxide in acetic acid at 70-75° for 2 h [87].
m.p. 103° [87]; IR [87].

1-(5-Benzoyl-2-hydroxyphenyl)ethanone

[2589-80-2] C15H1203 mol.wt. 240.26
COCH, Syntheses
-Obtained by Fries rearrangement of 4-(acetyloxy)-
CO OH benzophenone with aluminium chloride (3.3 mol) at

150-160° for 1 h [178].
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-Also obtained by hydrolysis of 3-acetyl-4-(acetyloxy)-benzophenone [543].
-Also refer to: [968].

m.p. 102-103° [178], 95-96° [543]; 'H NMR [543], IR [543], MS [543].
1-(3-Benzoyl-2,4,6-trihydroxyphenyl)ethanone

[31188-65-5] C15H1205 mol.wt. 272.26
OH Syntheses
@'CO COCH;, -Preparation by C-acetylation of 2-benzoylphloroglucinol
with boron trifluonide-acetic acid complex (76%) [1109}L
HO OH -Also refer to: [968] [1423].

m.p. 145-146° [1109].

1-(4-Benzoyl-3-hydroxy-2-methylphenyl)ethanone

[51846-39-0] C16H1403 mol.wt. 254.29
HO CH, Synthesis
-Obtained by alkahine hydrolysis of 4-benzoyl-3-benzowl-
@'CO COCH; oxy-2-methylacetophenone (m.p. 102°) [1529].

m.p. 39° [1529]; IR [1529].
1-(4-Benzoyl-5-hydroxy-2-methylphenyl)ethanone
[39954-81-9] C16H1403 mol.wt. 254 29

HO Synthesis

-Obtamned by alkaline hydrolysis of 3-(benzoyloxy)-
@’CO‘Q' COCH3;  4-benzoyl-6-methylacetophenone (m.p 135%) (SM) with
sodium hydroxide in boiling ethanol for 15 min. SM wass
CH, obtained by oxidation of 6-acetyl-5-methyl-2,3-diphenyk--
benzofuran (m.p 133°) with chromium trioxide in acetic;
acid at 70-75° for 2 h [87].

m.p. 92° [87]; IR [87].
1-(5-Benzoyl-4-hydroxy-2-methylphenyl)ethanone

[51846-51-6] C16H1403 mol.wt. 254.29
HO Synthesis
-Obtained by alkaline hydrolysis of 5-benzoyl-4-benzoyl-
Co CH; oxy-2-methylacetophenone [1529].

COCH,4 m.p. 108-112° [1529]; IR [1529]
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1-(3-Benzoyl-2-hydroxy-4,6-dimethylphenyl)ethanone

[84312-32-3) C17H1603 mol.wt. 268.31
HO COCH, Synthesis
-Obtained by UV light irradiation of 2-acetyl-3,5-di-
C CH, methylphenyl benzoate-inbenzene for 10'h (13%)
[545].
CH,

m.p. 138-139° {545}, 'H NMR [545], IR [545], UV [545], MS [545].

1-(3-Benzoyl-6-hydroxy-2,4-dimethylphenyl)ethanone

[84312-33-4] C17H1603 mol.wt. 268.31
CH, COCH, Synthesis
-Obtained by UV light irradiation of 2-acetyl-3,5-dimethyl-
©—CO OH phenyl benzoate in benzene for 10 h (6%) [545].
CH, m.p. 61-65° [545];

TH NMR [545], IR [545], UV [545], MS [545].

1-(4-Benzoyl-3-hydroxy-2,5-dimethylphenyl)ethanone

[51846-44-7] C17H1603 mol.wt. 268.31
HO CH, Synthesis
-Obtained by alkaline hydrolysis of 4-benzoyl-3-benzoyl-
co COCH;, oxy-2,5-dimethylacetophenone (m.p. 145-146°) [1529].

CH; m.p. 95-102° [1529].

1-[3-Benzoyl-4-(B-D-galactopyranosyloxy)-2-hydroxyphenyllethanone

[54917-83-8] C21H2209 mol.wt. 418.40
HO COCH, Synthesis
-Obtained by action of 4-formyl-1,2-phenylene dibenzoate
CoO with 2-hydroxy-4-(B-D-galactopyranosyloxy)-

acetophenone in acetone in the presence of 2 N aqueous
galactose-D-B-O sodium hydroxide at 20° (16%) [1232].

m.p. 199-201° [1232}; (o)p = +78° (c = 0.4 n pyridine) [1232].
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1-[3-Benzoyl-4-(B-D-glucopyranosyloxy)-2-hydroxyphenyl]ethanone

[54918-25-1] C21H2209 mol.wt. 418.40
HO COCH, Synthesis
-Obtained by reaction of 4-formyl-1,2-phenylene
CcO dibenzoate with 2-hydroxy-4-(B-D-glucopyranosyloxy)-
acetophenone in acetone in the presence of 2 N aqueous
glucose-D-B-O sodium hydroxide at 20° for 17 h (29%) [1232].

m.p. 192-194° [1232]; (a)f)“= -89° (¢ = 0.55 in acetone/water 1:1) [1232].
1-(4-Benzoyl-3-hydroxw-5-methyl-6-nitro{1,1'-biphenyl]-2-yl)ethanone
[85450-70-0] C22H17NOs mol.wt. 375.38
Synthesis
-Obtained (by-product) by reaction of 1,3-dibenzoyl-
4 6-dimethylpyrone with nitromethane in tert-butanol in

the presence of potassium tert-butoxide at 60° for 4 h
(13%) (447].

m.p. 141-142° [447].
1-(6-Amino-4-benzoyl-3-hvdroxy-5-methyl[1,1'-biphenyl]-2-yl)ethanone

[85450-81-3] C22H19NO3 mol.wt. 34540
HO COCH, Synthesis
7 \y_c.H -Obtained (poor yield) by catalytic hydrogenation of
cOo N 6115 3-acetyl-2-hydroxy-6-methyl-5-nitro-4-phenyl-
benzophenone in ethanol in the presence of 10% Pd/C
CH; NH, at 40° for 3 days (9%) (447].

m.p. 120-123° [447].
12.1.2. Miscellaneous

1-(3-Acetyl-4-hydroxyphenyl)-1-propanone

(79010-36-9] C11H1203 mol.wt. 192.21
OH Synthesis
COCH, -Preparation by Fries rearrangement of 4-propionylphenyl
O acetate with aluminium chloride at 150° for 3 h (80%)
{12801.

COC,Hs m.p. 69° [1280]; 'H NMR [1280], IR [1280].
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1-(5-Acetyl-2-hydroxyphenyl)-1-propanone

[36039-26-6] C11H1203 mol.wt. 192.20
OH Syntheses
COC,H; -Preparation by Fries rearrangement of p-(propionyloxy)-

acetophenone with aluminium chloride (4 mol) without
solvent at 150° for 3 h (62%) [633].

-Also obtained by Friedel-Crafts acylation of p-hrydroxy-
acetophenone with propionyl chloride in the presence of
aluminium chloride (4 mol) in tetrachloroethane at 130° for
4 h (47%) [633].

-Also obtained by deacylation of 2-(LD-2'-acetoxypropionyloxy)-5-acetylpropiophenone (24%)
[632].

COCH,;

m.p. 67-609° [633); 'H NMR [633], IR [633].
1-(5-Acetyl-2-hydroxyphenyl)-1-butanone

[92757-66-9]) C12H1403 mol.wt. 206.24
OH Syntheses
COC;Hy -Preparation by Fries rearrangement of p-(butyryloxy)-

acetophenone with aluminium chloride (4 mol) without
solvent at 150° for 3 h (58%) [633].

-Also obtained by Friedel-Crafts acylation of p-hydroxy-
acetophenone with butyryl chloride in the presence of
aluminium chloride (4 mol) in tetrachloroethane at 130° for
4 h (47%) [633].

COCH,

m.p. 54-55° [633]; 'H NMR [633], IR [633].
1-(5-Acetyl-2-hydroxyphenyl)-3-methyl-2-buten-1-one
[65580-31-6) C13H1403 mol.wt. 218.25

Isolation from natural sources
OH

COCH=C(CHy), -From the aerial parts of Ophryosporus floribundus
(Compositae, tribe Eupatorieae) [1570).

-From the leaves of ageratina altissima (L) K. et R.
(Compositae) [197].

COCH; -From the aerial parts of senecio behnii Ric. et Martic [427].

-From the aerial parts of Ophryosporus charua (Griseb.) Hieron (Compositae) [369].
-From Ophryosporus chilca [369].

m.p. 75°5[197]; TLC (197},
TH NMR [197], IR [197]}, UV [197], MS [197].
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1-(5-Acetyl-2-hydroxyphenyl)-3-methyl-1-butamone
[62458-64-4] C13H1603 mol.wt. 220.27

OH Syntheses
COCH,CH(CHy), -Preparation by Fries rearrangement of p-acetylphenyl
isovalerate without solvent in the presence of aluminium
chloride at 140-160° for 2.5 h (51%) [195] or at 150° for 3 h
(32%) [633].
COCH; -Also obtained by Friedel-Crafts acylation of p-hydroxy-

acetophenone "with isovaleryl chloride (4 mol) in

tetrachloroethane at 130° for4 h (37%) [633].

Isolation from nattural sources

-From the genus Flourensia cernua DC (Compositae) [194].

-From the aerial parts of Ophryosporus floribundus ¢ Compositae, tribe Eupatorieae) [1570].

-From sliced yacon tubers after inoculation with the bacterium Pseudomonas cichorii and
incubation at 20° for three days, then extraction withi acetone. Yacon (Polymmia sonchifolia)
(Compositae) is cultivated in South America and has recently been introduced in Japan [1432].

Colourless oil [194];

m.p. 94°5-96° [1432]; 64-66° [633], 61°5 [195].

One of the reported melting points is obviousdy wrong.

'H NMR [194] [633] [1432], 1’3C NMR [1432], IR [194] [633] [1432],
UV [1432], MS [194] [1432].

1-(5-Acetyl-2-hydroxyphenyl)-1-hexanone

[92757-67-0] C14H1803 mol.wt. 234.30
OH Syntheses
COCsH,y, -Obtained by Fries rearrangement of p-(caproyloxy)-

acetophenone with aluminium chloride (4 mol) without
solvent at 150% for 3 h (37%) [633].
-Also obtained by Friedel-Crafts acylation of p-hydroxy-
COCH; acetophenone wvith caproyl chloride in the presence of
aluminium chloride in tetrachloroethane at 130° for4 h
(39%) [633].

m.p. 52° [633]; 'HNMR [633], IR [633].
1-(3-Acetyl-2,4-dihydroxyphenyl)-3-phenyl-2-propen-1-one

[116470-07-6] C17H1404 mol.wt. 282.30
[84422-44-6] (E)

OH Synthesis
COCH,4 -Obtained by reaction of benzaldehyde with 2,4-diacetyl-
resorcinol in ethanol in the presence of concentrated aqueous
OH potassium hydroxide at r.t. (Claisen-Schmidt condensation),

COCHzCﬂ’@ for 48 h (34%) [1023] or for 24 h (9%) [57].



AROMATIC KETONES CONTAINING AT LEAST ONE ACETYL GROUP 403

AND ONE OTHER ACYL GROUP
m.p. 149° [57], 134° [1023]); TLC [57] [1023].
One of the reported melting points is obviously wrong.
TH NMR [57] (1023], IR [57], UV [57], MS [57].

1-(5-Acetyl-2,4-dihydroxyphenyl)-3-phenyl-2-propen-1-one (E)
[104236-84-2] C17H1404 mol.wt. 282.30

Synthesis

OH
COCH= CH“@ -No details of synthesis are given [1112].

HO
COCH,
1-[5-Acetyl-2-hydroxy-3-(1-hydroxy-3-methyl-2-butenyl)phenyl]-3-methyl-1-butanone
[94413-27-1] C17H2404 mol.wt. 292.38
(PH OH Isolation from natural sources
(CH,;),CH=—=CH—CH COCH,CH(CH;), -From the aerial parts of Ophryosporus
peruvianus (Gmel.) K. et R.
(Compositae) [198].
COCH,

1-[5-Acetyl-2-hydroxy-3-(3-methyl-1,3-butadienyl)phenyl]-3-methyl-1-butanone (E)

[148707-32-8] C18H2203 mol.wt. 286.37
Synthesis
CH, OH Y
CH,=C—CH=CH COCH,CH(CHj), N.B.: After several days in a CDCl3

solution used for the 'H NMR
measurements, 3-(3-hydroxy-3-methyl-
COCH 1-butenyl)-5-isovaleryl-p-hydroxy-
3 acetophenone (E) was converted into

the titled substance [1360].

'H NMR (1360].

1-[5-Acetyl-2-hydroxy-3-(3-methyl-2-butenyl)phenyl]-3-methyl-2-buten-1-one
(Piloselloidon)

[94413-26-0] C18H2203 mol.wt. 286.37
OH Isolation from natural sources
(CH,),C=CHCH, COCH=C(CHj); -From the roots of Gerbera piloselloides

Cass. (Compositae, tribe Arctotideae) [193].
-From the aerial parts of Ophryosporus
COCH, E:{z;lg]a (Compositae, tribe Eupatorieae)



404 HYDROXYACETOPHENONES
-From the aerial parts of Ophryosporus peruvianus (Compositae) f 198].

Colourless 0il {193]; TLC{198); 'H NMR {193}, IR {193], MS [193].
1-[5-Acetyl-2-hydroxy-3-(3-hydroxy-3-methyl-1-butenyl)phemyl]-3-methyl-1-butanone (E)

[54963-60-9] C18H2404 mol.wt. 304.39
(,)H OH Isolation from natural sources
CH,—C—CH=CH COCH,CH(CH,), -From the aerial parts of Ophryosporus
l charua (Griseb.) Hieron (Compositae)
CH; [369].
-From the aerial parts of Ophryosporus
COCH; macrodon Griseb. (Compositae, tribe
Eupatorieae) [1360].

m.p. 103-105° [1360]; 'H NMR [1360], MS [1360].
1,1'-(5-Acetyl-2-hydroxy-1,3-phenylene)bis(3-methylbutanone

§{94413-28-2] C18H2404 mol.wt. 304.39
OH Isolation from natural sources
(CH;;,CHCH,CO COCH,CH(CH3);  -From the aerial parts of Ophryosporus
peruvianus (Gmel.) K. et R. (Compositae)
[198].
COCH;

'H NMR [198], IR [198], MS [198]; TLC [198].
R-(3-Acetyl-2,4-dihydroxyphenyl)-3-(3,4-dimethoxyphenyl)-2-propen-1-one

[116470-11-2] C19H1806 mol.wt. 342.35
OH Synthesis
COCH, -Obtained by reaction of veratraldehyde with 2,4-diacetyl-
OCH3 resorcinol in ethanol in the presence of aqueous

OH potassium hydroxide at r.t. for 24 h (18%) {57].
7\
COCH=CHOOCH3 m.p. 189-190° [57]; TLC [57];

'TH NMR [57], IR [57], UV [57], MS [57].
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1-(3-Acetyl-2,6-dihydroxyphenyl)-3-(3,4-dimethoxyphenyl)-2-propen-1-one

[116470-10-1}] C19H180¢ mol.wt. 342.35
OCH, Synthesis
OH -Obtained (by-product) by reaction of veratraldehyde
COCH=CH OCH; with-2,4-diacetylresorcinol in ethanol in the presence
of aqueous potassium hydroxide at r.t. for 24 h
OH (6%) [57].
COCH;

m.p. 164°[57}; TLC[57}; !'HNMR [57], IR [57], UV [57], MS [57].

12.2. Acyl groups located on different rings
12.2.1. Diphenyl ketone derivatives

Symmetrical ketones
1,1'-[Carbonylbis(5-bromo-2-hydroxy-3,1-phenylene)]bis-ethanone
[83143-07-1] C17H12Br20s5 mol.wt. 456.09
CH,CQ OH HQ COCH, Synthesis
-Preparation by Fries rearrangement of 2,2'-di-
CO acetoxy-3,5-dibromobenzophenone with
aluminium chloride at 160-180° for 20 min (50%)
Br Br [1040].

m.p. 230-231° [1040].
1,1'-[Carbonylbis(5-chloro-2-hydroxy-3,1-phenylene)]bis-ethanone
[83143-06-0} C17H12C1205 mol.wt. 367.18

CH, O OH HO COCH,  Synthesis

-Preparation by Fries rearrangement of 2,2'-di-
CO acetoxy-3,5'-dichlorobenzophenone with
aluminium chloride,
Ci Cl *at 160-180° for 20 min (80%) [1040];
*at 170-180° for 30 min (80%) [1041].

m.p. 222-224° [1040] [1041].
N.B.: Na salt, m.p. > 360° [1041].
1,1'-[Carbonylbis(5-fluoro-2-hydroxy-3,1-phenylene)]bis-ethanone
[83143-05-9] C17H12F205 mol.wt. 334.28

CH,O OH HQ COCH,  Synthesis

-Preparation by Fries rearrangement of 2,2'-di-
CcO acetoxy-5,5'-difluorobenzophenone with aluminium
chloride at 160-180° for 20 min (72%) [1040].

m.p. 149-150° [1040].
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1,1'-[Carbonylbis(2-hydroxy-3,1-phenylene)]bis-ethanone
[83143-08-2] C17H1405 mol.wt. 298.30

CH-,CO OH HO COCH, Synthesis

-Preparation by Fries rearrangement of 2.2"-di-
CO acetoxybenzophenone with aluminium chloride at
160-180° for 20 min (63%) [1040]).

m.p. 170-171° [1040].
1,1'-{Carbonylbis(4-hydroxy-3,1-phenylene)]bis-ethanone

C17H1405 mol.wt. 298.30

OH HO Synthesis

-Obtained (by-product) by Fries rearrangement of
Co 2,2-diacetoxybenzophenone with aluminium chloride
at 160-180° for 20 min (10%) [1040].

CH,CO COCH,

L,1'-{Carbonylbis(6-hvdroxy-3,1-phenylene)]bis-ethanone

[20795-69-1] C17H 1405 mol.wt. 298.30

CH,CO cocu, Syntheses

-Obtained by Fries rearrangement of 4.4'-diacetoxy-
HO coO OH benzophenone,
*with alumunium chloride at 140° for 4 h (40%) [126];

*with aluminium chlonde and sodium chloride at 140-150° for 6 h {260)].
-Also obtained by alkaline degradation of 6.6'-bichromony! ketone (m.p. 249-250°) with refluxing
10% aqueous sodium hydroxide for 20 min [1195].

m.p. 182-183° [126], 180-181° [1195], 174-176° [260].
1,1'-[Carbonylbis(2,5-dihydroxy-3,1-phenylene)]bis-ethanone

[78563-21-0] C)7H 1407 mol.wt. 330.29

CH,CO OH HO COCH, >ymhesis
-Obtained by Fries rearrangement of 2,25 5'-tetra-
co acetoxybenzophenone with aluminium chloride at
175-178° tor 20 min (30%) (604].
HO OH
m.p. > 300° [604].

N.B.7This ketone (5d) was charactenized by its corresponding tetraacetate (5d;)
m.p. 254-256° [604], IR [604], MS [604].
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1,1'-[Carbonylbis(5-amineo-2-hydroxy-3,1-phenylene)]bis-ethanone

[78563-23-2] C17H16N205 mol.wt. 328.31

CH,CO OH HO COCH, >Synthesis

-Preparation by Fries rearrangement of 5,5'-di-
CO acetamido-2,2'-diacetoxybenzophenone with
aluminium chloride at 175-178° for 20 min (80%)
NH, NH, [604].
m.p. 254-255° [604]); IR [604], MS [604].
Asymmetrical ketones

1-[5-(5-Chloro-2-hydroxybenzoyl)-2-hydroxyphenyl)ethanone

[220042-68-2] Ci15H11Cl04 mol.wt. 290.70
OH COCH,4 Synthesis
-Obtained (20% yield) by adding a solution of 6-chloxro-
co OH 4-ox0-4H-1-benzopyran-3-carboxaldehyde in acetic acid to
a preheated (70-80°) mixture of acetylacetone in acetac acid
Cl containing a catalytic amount of concentrated hydrochloric
acid [131].

m.p. 144° [131); 'H NMR [131), IR [131].
1-[2-Hydroxy-5-(2-hydroxy-5S-nitrobenzoyl)phenyl]ethanone
[220042-69-3]) C15H11NOg mol.wt. 301.26

OH COCH,  Synthesis

-Obtained (30% yield) by adding a solution of 6-mitro-
co OH 4-0x0-4H-1-benzopyran-3-carboxaldehyde in acestic acid
to a preheated (70-80°) mixture of acetylacetone an acetic
NO, acid containing a catalytic amount of concentrated
hydrochloric acid [131].
m.p. 174° [131); 1H NMR [131], IR [131].
1-[2-(2-Hydroxybenzoyl)phenyl]ethanone

[17526-21-5] C15H1203 mol.wt. 240.26

COCH; HO Synthesis

-Refer to: [968].
CcO
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1-[2-(2,4-Dihydroxybenzoyl)phenyl]ethanone

136414-93-4] C15H1204 mol.wt, 256 26
COCH, HO Syntheses
-Refer to- [308] [968
co— N_on [308] [968]

1-[2-Hydroxy-5-(2-hydroxybenzoyl)phenyl]ethanone
[124208-69-1] C1sH1204 mol.wt. 256.26

OH COCH, Syntheses

-Obtained (17% yield) by adding a solution of 4-o0xo-
Cco OH 4H-1-benzopyran-3-carboxaldehyde 1n acetic acid to a
preheated (70-80°) muxture of acetylacetone in acetic acid

containing a catalytic amount of concentrated hydrochlonc acid [131].
-Also refer to. [968].

mp. 128°[131], 'HNMR[131],IR [131]

1-[2-Hydroxy-5-(2-hydroxy-5-methylbenzoyl)phenyl]ethanone

[220042-67-1] C16H1404 mol.wt. 270.28
OH COCH, Synthesis
-Obtained (15% yield) by adding a solution of
CO OH 6-methyl-4-oxo-4H-1-benzopyran-3-carboxaldehyde in
acetic acid to a preheated (70-80°) mixture of
CH; acetylacetone 1n acetic acid containing a catalytic amount

of concentrated hydrochloric acid [131].

m.p. 141° [131]; 'HNMR [131], IR [131].

1-[3-(3,6-Dihydroxy-2-methylbenzoyl)-2,4-dihydroxyphenyljethanone
(Baishouwubenzophenone)

[115834-34-9] C16H1406 mol.wt. 302.28

HO CH, HO COCH, Isolation from natural sources

-From Baishouwu, the botanical source ot which being

Cco chiefly the tuber of Cynanchum awr iculatum Royle ex
Wight (Asclepiadaceae) [569).
OH HO -Also refer to: [968].

'H NMR [569], 13C NMR [569], IR [569]. UV [569], MS [569].
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1-[3-(3-Acetyl-4-hydroxybenzoyl)-2-hydroxyphenyl]ethanone

C17H1405 mol.wt. 298.30

CH,CO OH coch,  Synthesis

_-Obtained (by-product) by Fries rearrangement of
co OH 2,4'-diacetoxybenzophenone with aluminium
chloride at 158-160° for 2 h (< 2%) {181].

m.p. 152°[181]; IR [181].
1-[3-(3-Acetyl-4-hydroxybenzoyl)-4-hydroxyphenyl]ethanone

[124208-68-0] C17H1405 mol.wt. 298.30
OH COCH, Synthesis
-Preparation by Fries rearrangement of 2,4'-di-
co OH acetoxybenzophenone with aluminiumn chloride at

158-160° for 2 h (60%) [181].

CH,CO
m.p. 184-185° [181]; IR [181].

1-[4-Hydroxy-3-(4-hydroxy-3-methoxybenzoyl)-5-methoxyphenyl]ethanone

[147904-65-2] C17H1606 mol.wt. 316.31
CH3O OH OCH3 SyntheSiS
-Obtained by alkaline CuO oxidation of lignin
CO OH (compound Vo5Vn) named 5-vanilloacetovanillone
[570].
CH,CO

GC [570], GC-MS [570].
1-[3-(3,4-Dihydroxy-5-methoxybenzoyl)-4-hydroxy-5-methoxyphenyljethanone

[147904-69-6] C17H1607 mol.wt. 332.31
CH,0 OH OH Synthesis
-Obtained by alkaline CuO oxidation of lignin [570].
CcO OH
GC [570], GC-MS [570].
CH;CO OCH;

1-[4-Hydroxy-3-(4-hydroxy-3-methoxy-5-methylbenzoyl)-5-methoxyphenyl]ethanone
[147904-68-5] C18H1806 mol.wt. 330.34

CH,0 OH OCH, Synthesis

c OQ OH -Obtained by alkaline CuO oxidation of lignin [570].
GC [570], GC-MS [570].

CH,CO CH,
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1-[4-Hydroxy-3-(4-hydroxy-3,5-dimethoxybenzoyl)-5-methoxyphenyl]ethanone

C18H1807 mol.wt. 346.34
CH,0 OH OCH, Synthesis
-Obtained by alkaline CuO oxidation of lignin
CO OH (compound S.5Vn) named 5-syringoacetovanillon [570].
CH,CO OCH,; GC [570], GC-MS [570].

12.2.2. Miscellaneous
2,2'-Thiobis-1-(3,4-dihydroxyphenyl)ethanone
[215431-54-2] C16H1406S mol.wt. 334.35

HO OH Synthesis

-Refer to: [618] (J atent).

1,1"-[Methylenebis(6-hydroxy-4-methoxy-3,1-phenylene)]bis[2-methoxyethanone

[71204-18-7] C21H240s8 mol.wt. 404.42
OCH; CH,0 Synthesis
-Obtained from 2-hydroxy-4,a-di-
HO CH, OH methoxyacetophenone with
formaldehyde and 35% aqueous
CH;0CH,CO COCH,0CH; sulfuric acid [1022].

m.p. 152°[1022]; (dibenzoate: m.p. 95-96°) [1022].

1-(2,4-Dihydroxyphenyl)-2-[4-[2-(2,4-dihydroxyphenyl)-2-oxoethyl]phenyl]ethanone
a,o-bis-(2 4-dihydroxybenzoyl)-p-xylene

[97829-54-4} C22H180¢ mol.wt. 378.38

OH OH Syntheses

-Preparation by reaction of 1,4-di-
@COCHz < : > CH2CO-@ cyanobenzene (terephthalonitrile)
with resorcinol (Hoesch reaction)

HO OH (52%) [1266].

-Also refer to: {1191].
m.p. 282° (d) [1191] [1266].
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1,1'-[[(3,4-Dichlerophenyl)methylene]bis(4,5,6-trihydroxy-3,1-phenylene)]bis-ethanone

C23H18Clh0g mol.wt. 493.30

HO OH HO OH Synthesis

-Obtained by condensation of one mol. of 3,4-dichloro-

HO CH OH benzaldehyde (m.p. 41-44°) with two mol. of
gallacetophenone {252].
CH,CO COCH,
a1 m.p. 259-260° [252].

Cl

1,1'-[(Phenylmethylene)bis(4,5,6-trihydroxy-3,1-phenylene)]bis-ethanone
C23H200s8 mol.wt. 424.41

HO OH HO OH Synthesis

-Obtained by condensation of benzaldehyde (1 mol) with
HO H OH gallacetophenone (2 mol) in saturated ethanol with
hydrogen chloride [190] {252).

CH,CO COCH,
dihydrate [190); m.p. 226° [190].

1,1'-[Methylenebis(2-hydroxy-4,6-dimethoxy-3,1-phenylene)]bis[2-methoxyethanone

[71204-19-8] C23H28010 mol.wt. 464.47
OCH; CH,0 Synthesis
-Obtained from 2-hydroxy-4,6,o-tri-
CH30 CH, OCH; methoxyacetophenone on refluxing
with formaldehyde and 35% aqueous
CH;0CH,CO OH HO COCH,0CH; sulfuric acid [1022].

m.p. 232-234° [1022]); (monobenzoate, m.p. 176-178°) [1022].

1-[3-[(5-Benzoyl-2,4-dihydroxy-3-methylphenyl)methyl]-2,4-dihydroxy-5-methyl-
phenyllethanone

C24H220¢ mol.wt. 406.44

CH, OH HO CH, Synthesis

-Obtained by action of 40% aqueous
HO CH, formaldehyde with a mixture of 5-methyl-
resacetophenone and 3-methylresbenzophenone

CsHsCO HO COCH;3 (1:1) in ethanol in the presence of concentrated
sulfuric acid at r.t. for 3 days (27%) [985].

m.p. 239-240° [985].
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1,1'-{[(4-Hydroxv-3-methoxyphenyl)methylene]bis(4,6-dihydroxy-3,1-phenylene)]bis-
ethanone

[ 146533 78-0) Ca24H2208 mol wt 438 44
OH HO Synthesis
-Reter to [1484]
HO CH OH
CH,CO COCH,4
OCH,4
OH

1-[3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-5-(2,3-dihydroxy-
3-methylbutyl)-2,4,6-trihydroxyphenyljethanone
(Mallotojaponol)

[131836 01-6] (racemic) C24H30019 mol wt 478 18
CH.CO OH HO COCH, Isolation from natural sources
7N From the pencarps ot Mallotus
HO CH, OH japonicus Muell Arg (Euphorbiaceae)
(Hs =4 (70]
CH;—C—CH -CH, OH CH;0 CH;
| mp 150 151°[70]
OHOH

np, = 0° (¢ =0 1 in chlorotorm) [70],
'H NMR [70], IR {70] UV [70], EIMS [70]
1-[3-[(3-Acetyl-2,4-dihvdroxy-6-methoxy-5-methylphenyl)methyl]-2,4,6-trihydroxy-

5-(3-methyl-2-butenyl)phenyl]-1-butanone
(Bunnlmallotojaponin)

[96853 73-5) Cr6H3208 mol wt 472 54
Isolation from natuial sources
CH,CO OH HO  COC;H;
-From the pericarps of Mallotus japonicies
HO cH,—~( H—oH Muell Arg (Euphorbiaceae) [70] [71]

[74)176] [77} [525] |833]
CH, OCH; HO CH-CH=C(CHy),

'H NMR [833}. 1’C NMR {833} IR [833] MS [833]. Cytotoxiity [525]
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1-[3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-2,4,6-trihydroxy-
5-(3-methyl-2-butenyl)phenyl]-2-methyl-1-propanone

(Isobutyrylmallotojaponin)

[96853-74-6] C26H3208 mol.wt. 472.54

CH;CO OH HO COCH(CH,), Isolation from natural sources

-From the pericarps of Mallotus
HO CH, OH Japonicus Muell. Arg. (Euphorbiaceae)
(701 (71] (741 [76] [77] [525] (833].
CH, OCH; HO  CH,CH=C(CH,),

1H NMR [833), 13C NMR [833], IR [833], MS [833]; Cytotoxicity [525].

1-[3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]-2,4,6-trihydroxy-
5-(2-hydroxy-3-methyl-3-butenyl)phenyl]-1-butanone
proposed name butyrylmallotolerin* (old name mallotolerin)**

[102904-17-6] (racemic) C26H3209 mol.wt. 488.54
[130778-21-1]
(optical isomer not indicated)

CH,CO OH HO COC;H, Isolation from natural sources

-From the pericarps of Mallotus
HO CH, OH Japonicus Muell. Arg. (Euphorbzaceae)
[70]* [71] [72] [73] [74] [76]**
CH, OCH; HO CHZ—?H—C:CHZ [525].
]
OH CH, m.p. 197-198° [76);

1H NMR [73] [76], 13C NMR [72] [73] [76], IR [76], UV [76], MS [76];
Cytotoxicity [525].

1-[3-[(3-Acetyl-2,4-dihydroxy-6-methoxy-5-methylphenyl)methyl]}-2,4,6-trihydroxy-
5-(2-hydroxy-3-methyl-3-butenyl)phenyl}-2-methyl-1-propanone
proposed name isobutyrylmallotolerin* (old name [somallotolerin)

[126026-30-0] C26H3209 mol.wt. 488.54

CH,CO OH HO COCH(CH,), Isolation from natural sources

-From the pericarps of Mallotus
HO CH, OH Japonicus Muell. Arg. (Euphorbiaceae)
[70)* [71] [72] [73] [74].
CH, OCH; HO CH,—CH—C=CH,
| H | m.p. 216-217° [72]);
OH CH, (03 = 0° (¢ = 0.63 in chloroform) [72];

TH NMR [72] [73], 13C NMR [72] [73], IR [72], UV [72], MS [72].
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1,1'-[(Phenylmethylene)bis(4-ethoxy-6-hydroxy-3,1-phenylene) ]bis-ethanone
C27H280¢ mol.wt. 448.52
Synthesis

OC,H;s C,Hs0
-Obtained by condensation of resacetophenone

HO CH OH 4-ethyl ether (2 mol) with benzaldehyde (1 mol)
in the presence of hydrogen chloride in ethanol
CH;CO COCH, [190].

m.p. 211° [190].

1,1'-{Methylenebis(2,4-dihydroxy-3,1-phenylene)}bis[ 2-phenylethanone
C29H240¢ mol.wt. 468.50
Synthesis

C¢HsCH,CO OH HO COCH,C¢Hs
-Obtained by treatment of 2,4-dihydroxy-

CH, deoxybenzoin with methylene iodide in
the presence of sodium ethoxide in
OH HO ethanol (29%) [595].

m.p. 191-192°[595]; IR [595], UV [595].
1,1'-[Methylenebis(2,4,6-trihydroxy-3,1-phenylene)]bis-[2-phenoxyethanone

[243465-50-1] C29H24010 mol.wt. 532.50
Synthesis
@OCHZCO OH HO COCHQO© -The Mannich reaction of
o-phenoxy-2,4,6-trihydroxy-
HO CH, OH acetophenone with

aminoacids led to the
OH HO exclusive formation of bis-
(a-phenoxy-2,4,6-trihydroxy-

acetophenon-3-yl)methane (26%) [540].

m.p. 239° [540]; !H NMR [540].
1,1'-[Methylenebis(5-acetyl-4,6-dihydroxy-3,1-phenylene)]bis-[ 3-phenyl-2-propen-1-one
(84422-51-5] (E.E) C35H2808 mol.wt. 576.60
Synthesis

CH;CO OH HO COCH;
-Obtained by reaction of

HO CH, OH benzaldehyde with 3,3',5,5'-tetra-
acetyl-2,2"' 4 4'-tetrahydroxy-
C¢H;CH=CHCO COCH=CHCH; diphenylmethane in ethanol in the

presence of aqueous potassium
hydroxide, first with shaking for 30 min, then the reaction mixture was kept in the refrigerator for
48 h (10%) [1023].

m.p. 220° [1023]; 'H NMR [1023]; TLC [1023], column chromatography [1023].
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MOLECULAR FORMULA INDEX

CgH3Br2F303

1-(3,5-Dibromo-2 4-dihydroxyphenyl)-2,2 2-trifluoroethanone, 71
CgH3Brs502
2,2,2-Tribromo-1-(3,5-dibromo-2-hydroxyphenyl)ethanone, 31
CgH3Cl2F303
1-(3,5-Dichloro-2,4-dihydroxyphenyl)-2,2,2-trifluoroethanone, 71
CgH3F3N207
1-(2,4-Dihydroxy-3,5-dinitrophenyl)-2,2,2-trifluoroethanone, 71
CgH4BrF302
1-(3-Bromo-4-hydroxyphenyl)-2,2,2-trifluoroethanone, 71
CgH4BrF303
1-(5-Bromo-2,4-dihydroxyphenyl)-2,2,2-trifluoroethanone, 72
CgH4Br21202
2,2-Dibromo-1-(4-hydroxy-3,5-diiodophenyl)ethanone, 27
CgH4Bra2N20¢
2,2-Dibromo-1-(4-hydroxy-3,5-dinitrophenyl)ethanone, 27
CgH4Br3iNOg
2,2-Dibromo-1-(3-bromo-4-hydroxy-5-nitrophenyl)ethanone, 27
CgH4Brq02

2,2-Dibromo-1-(3,5-dibromo-2-hydroxyphenyl)ethanone, 27
2,2-Dibromo- 1-(3,5-dibromo-4-hydroxyphenyl)ethanone, 28

Cg8H4Brq403
2,2-Dibromo-1-(3,5-dibromo-2,4-dihydroxyphenyl)ethanone, 28
CgH4CIF303

1-(3-Chloro-2,4-dihydroxyphenyl)-2,2 2-trifluoroethanone, 72
1-(5-Chloro-2 4-dihydroxyphenyl)-2,22-trifluoroethanone, 72



