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Abstract--Six 5,8-dihydroxy-6,7-dimethoxyflavones and three 8-hydroxy-5,6,7-trimethoxyflavones were synthesized 
from 2',5'-dihydroxy-3',4',6'-trimethoxyacetophenone by adapting the selective O-alkylation and dealkylation, and 
the differentiation between the flavones and their isomeric 6-hydroxyflavones was clarified by 1HNMR and UV 
spectra. Four natural flavones proposed as 5,8-dihydroxy-6,7-dimethoxyflavones, must have other structures and 
three are shown to be the isomeric 5,7-dihydroxy-6,8-dimethoxyflavones. A flavone, isolated from Ageratum conyzo- 
ides, is correctly identified as 8-hydroxy-5,6,7,3',4',5'-hexamethoxyflavone, but the structure of a flavone, isolated from 
Helichrysum, is revised to the isomeric 7-hydroxy-5,6,8-trimethoxyflavone. 

INTRODUCTION 

We have been studying the selective O-alkylation and 
dealkylation of flavonoids to establish new, convenient 
methods for synthesizing polyhydroxyflavones [1] and 
have reported some revised structures of natural flavones 
[2, 3]. Naturally occurring 5,8-dihydroxy-6,7-dimethoxy- 
flavones (1) and 8-hydroxy-5,6,7-trimethoxyflavones (2) 
can be synthesized from 2',5'-dihydroxy-3',4',6'-tri- 
methoxyacetophenone by adapting the selective O-al- 
kylation and dealkylation. The differentiation between 
the 5,8-dihydroxyflavones 1 and 5,6-dihydroxy-7,8- 
dimethoxyflavones (3) is difficult by NMR techniques 
[4, 5] and Barber~in et al. have proposed a technique for 
the elucidation of these flavones by means of chromato- 
graphic and UV spectrometric comparisons between the 
flavone and its isomer obtained by acidic treatment 
(Wessely-Moser rearrangement) [6-8].  The properties 
for the 5,8-dihydroxyflavones, however, are not always 
clear because of lack of synthetic evidence and the struc- 
tures of some natural flavones are still in doubt. Hence, 
we established an unambiguous method for synthesizing 
8-hydroxyflavones, 1 and 2, and differentiating between 
the flavones and their isomers, 3 and 6-hydroxy-5,7,8- 
trimethoxyflavones (4), and propose revised structures 
for a few natural flavones, which were assumed to be 
8-hydroxyflavone derivatives. 

"17 in the series: 'Studies of the selective O-alkylation and 
dealkylation of flavonoids'. For Part 16 see ref. [1]. 

RESULTS AND DISCUSSION 

Synthesis of 5,8-dihydroxy-6,7-dimethoxyflavones (1) and 
8-hydroxy-5,6,7-trimethoxyflavones (2) 

In a previous paper, we reported that cleavage of the 
2'-alkoxy group in acetophenones is greatly affected by 
the steric factor between the alkoxy group and the re- 
agent, and the 2'-methoxy group in 6'-isopropoxy-2',4'- 
dimethoxyacetophenone is selectively cleaved with an- 
hydrous aluminium bromide in acetonitrile [1]. This re- 
sult shows that the 6'-methoxy group in the diisopropyl 
ether (6) of 2',5'-dihydroxy-3',4',6'-trimethoxyacetophen- 
one (5) is selectively cleaved with anhydrous aluminum 
bromide in acetonitrile. Actually, the demethylation of 
the diisopropyl ether 6 proceeded smoothly to give 2'- 
hydroxy-3',6'-diisopropoxy-4',5'-dimethoxyacetophenone 
(7) in high yield. The 2'-methoxy group in 3'-benzyloxy- 
6'-isopropoxy-2',4',5'-trimethoxyacetophenone (9) deriv- 
ed from the monobenzyl ether (8) of 5 was also selectively 
cleaved, without cleavage of the 3'-benzyloxy group, 
under similar conditions to give 3'-benzyloxy-2'- 
hydroxy-6'-isopropoxy-4' ,5 '-dimethoxyacetophenone 
(10) (Scheme 1). 

The acetophenone (7) was converted into 5,8-diiso- 
propoxy-6,7,4'-trimethoxyflavone (12b) via the diketone 
I l k  The 5-isopropoxy group in 12b was easily cleaved 
with anhydrous aluminium chloride in acetonitrile to 
give 5-hydroxy-8-isopropoxy-6,7,4'-trimethoxyflavone, 
but the 8-isopropoxy group was hardly cleaved under 
mild conditions. This result shows that the 3'-benz- 
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yloxyacetophenone, 1O, is more suitable than 7 as the 
starting material for synthesis of 1 and 2. 

The benzoates of the acetophenone l0  were converted 
into the corresponding oily diketones (13) by the 
Baker-Venkataraman transformation with potassium 
hydroxide in pyridine. In the reaction, only the crude 
2-benzyloxybenzoate of 1O was transformed with anhyd- 
rous potassium carbonate in boiling acetone, since the 
transformation of the benzoate was accompanied by 
many by-products. The diketones 13 were easily cyclized 
with sulphuric acid in acetic acid to give 8-benzyloxy- 
5-isopropoxy-6,7-dimethoxyflavones (14). The 5-iso- 
propoxy group in 14a was selectively cleaved with an- 
hydrous aluminium chloride in acetonitrile without the 
cleavage of the 8-benzyloxy group to give quantitatively 
the corresponding 5-hydroxyflavones (15a), which led to 
methyl ethers (16a). Hydrogenolysis of the benzyloxy- 
flavones 15a and 16a afforded quantitatively the desired 
flavones l a  and 2a, respectively. The method was useful 
as an unambiguous one for synthesizing 1 and 2, and the 

5,8-dihydroxyflavones ( l a - l f )  and 8-hydroxyflavones 
(2a-2c) were synthesized by this method. These flavones 
1 and 2 were converted into the corresponding acetates 
Al  and A2. The flavone lb  corresponds to the one syn- 
thesized from 5,6,7,8,4'-pentamethoxyflavone by oxida- 
tive demethylation with nitric acid by Chaliha et al. [9], 
but the melting points differ. 

The flavones 3 and 4, isomers of 1 and 2, were syn- 
thesized from the 5-benzyl 8 [10] or the methoxymethyl 
ether of 5 by a similar method to that described above. 

Differentiation between the 8-hydroxyflavones, 1 and 2, 
and their isomers, 3 and 4 

The UV spectra for the 8-hydroxyflavones with no free 
hydroxy group at the B ring in methanol have a tendency 
to fuse the bands I and II, and exhibit, characteristically, 
an aggregated band, or two bands I and lI  which are 
flatter than those of the corresponding 6-hydroxy- 
flavones (Table 1). The same effect was apparent in the 
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Table 1. UV spectral data for 5,8-dihydroxy-6,7-dimethoxyflavones (1), 8-hydroxy-5,6,7-trimethoxyflavones (2) and their isomers (3 
and 4)* 

2m,~ nm (Ioge) 

Compound MeOH MeOH-A1CI a MeOH-NaOAc 

la 286 (4.50) 370 (3.44) 311 (4.48) 445 (3.48) 290 (4.41) 
33 284 (4.51) 317i (4.06) 300 (4.44) 344 (4.15) 284 (4.44) 310i (4.19) 
lb 306 (4.46) 328sh (4.32) 325 (4.48) 356 (4.40) 430 (3.59) 315 (4.48) 
3b 298 (4.43) 332 (4.38) 313 (4.41) 361 (4.46) 301 (4.42) 325 (4.37) 
lc 300 (4.36) 331i (4.21) 326 (4.36) 455 (4.26) 311 (4.39) 
3c 297 (4.37) 333 (4.31) 316 (4.34) 364 (4.37) 303 (4.37) 327 (4.35) 
ld 282 (4.45) 332 (4.12) 291 (4.36) 302 (4.36) 359 (4.27) 433 (3.59) 283 (4.34) 322sh (4.05) 398 (3.73) 
3d 281 (4.42) 337 (4.20) 291 (4.38) 362 (4.30) 425sh (3.48) 283 (4.35) 333 (4.07) 400 (3.82) 
le 306 (4.37) 330 (4.28) 295sh (4.11) 324 (4.39) 360 (4.38) 415 (3.66) 315 (4.25) 385 (4.30) 
3e 298 (4.36) 335 (4.37) 313 (4.36) 365 (4.45) 298 (4.23) 340 (4.21) 386 (4.26) 
If 256 (4.09) 288 (4.23) 346 (4.27) 278-285 (4.19) 317 (4.13) 434 (4.36) 282 (4.13) 340 (4.13) 404 (4.16) 
3f 256 (4.12) 291 (4.29) 351 (4.37) 276 (4.17) 310 (4.21) 435 (4.46) 285 (4.18) 403 (4.27) 
2a 276 (4.56) 286 (4.52) 
43 276 (4.51) 308 (4.16) 277.5 (4.47) 300i (4.27) 
2b 278 (4.36) 294sh (4.35) 322 (4.50) 307 (4.53) 
4b 283 (4.37) 324 (4.43) 295sh (4.38) 314 (4.42) 
2e 280 (4.33) 322 (4.30) 304 (4.47) 
4c 285 (4.31) 325 (4.37) 295i (4.34) 314 (4.40) 

*sh, shoulder; i, inflection point. 

spectra upon addition of aluminium chloride. In particu- 
lar the UV spectra for 6- and 8-hydroxyflavones shifted 
characteristically upon addition of sodium acetate, albeit 
the flavones have no hydroxy group at the 7-position and 
the bands for the 8-hydroxyflavones ( l a - l e  and 2a-2c) 
with no hydroxy group at the B ring were observed as an 
aggregated band, in contrast to those for the 6-hydroxy- 
flavones (3a-3c and 43-4c). These phenomena can only 
be used for differentiation between the two isomers that 
lack a free hydroxy group in the B ring. 

In the 1HNMR spectra for the hydroxyflavones in 
CDCI3, the methoxyl signals at the 7-position were ex- 
hibited at a fairly low field in the range 84.12-4.16 and 
can be used to distinguish from the isomeric 7-hydroxy- 
flavones, as shown in Table 2. Although the difference 
between the 6- and 7-methoxyl signals was similar to that 
between the 7- and 8-methoxyls, the 6-methoxyl group 
was more affected than the 8-methoxyl group by the 
solvent, and the difference (AS0.11-0.16) between the 6- 
and 7-methoxyl signals was larger than that 
(A80.02-0.06) between the 7- and 8-methoxyl, when the 
spectra were measured in DMSO-d6: the chemical shifts 
and differences may be used for differentiation. 

These phenomena were also observed in the 1H NMR 
spectra for the acetate, in CDCI3 (Table 3). When the 
spectra were measured in benzene-d6, however, the meth- 
oxyl groups were greatly affected by the solvent and 
exhibited characteristic spectral patterns corresponding 
to the respective 8- and 6-acetoxy isomers (Table 3). That 
is, the 7-methoxyl signals in the 5,8-diacetoxy isomers 
(A1) were seen at a range of 83.58-3.64, at lower field 
than those (6 3.32-3.44) in the 5,6-diacetoxy isomers (A3), 
and the difference (A80.08-0.09) between the 6- and 
7-methoxyl signals was much smaller than that 

(A80.31-0.39) between the 7- and 8-methoxyl signals. 
Similar phenomena were observed in the spectra for the 
8- (A2) and 6-acetoxy-5-methoxyflavones (A4). The re- 
sults showed that the 8-hydroxyflavones (1 and 2) were 
clearly distinguished from the 6-hydroxyflavones (3 and 
4) by comparing the characteristic properties of their 
acetates. 

Identification and revised structures of some natural 
flavones 

Two natural flavones, isolated from Helichrysum sp., 
have been proposed as l a  and 2a on the basis of the 
spectral data reported by Bohlmann et al. [11]. Further- 
more, a natural flavon¢, which is identical with the 
former flavone la,  has also been isolated from Scutellaria 
baicalensis Georgi [12] and Gnaphalium gaudichaud- 
ianum [13]. The spectral data for the two natural 
flavones, however, are not compatible with those for the 
synthetic flavones la  and 2a (Tables 4 and 5). The 
1H NMR data for the natural flavones exhibit no 7-meth- 
oxyl signal (84.12-4.15) and the UV spectra are shifted 
bathochromically upon addition of sodium acetate. This 
behaviour shows that the structures of the two natural 
flavones are 5,7-dihydroxy-6,8-dimethoxyflavone (17a) 
and 7-hydroxy-5,6,8-trimethoxyflavone (18a), isomers of 
la  and 2a. Therefore, the flavones 173 and 18a were 
synthesized by a method described by Lee and Tan [14] 
and compared with the natural flavones. The mp, UV, 
I H N M R  and 13CNMR data for the natural flavones 
were completely consistent with the synthetic com- 
pounds (Tables 4 and 5). Thus, the two natural flavones 
must be revised to 17a and 18a, respectively. 
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Synthesis of 5,8-dihydroxy-6,7-dimethoxyflavones 

Table 5. xaC NMR data for 5,6,7,8-tetraoxygenated flavones in DMSO-d6 

1207 

Carbon No. la Natural [12] 17a 3a ld Natural 1-18] 17d 3d 

2 163.5 163.4 162.9 163.5 161.5 161.5 161.2 161.6 
3 104.6 104.9 104.6 104.6 108.6 108.7 108.6 108.5 
4 183.0 182.6 182.4 183.0 183.0 182.4 182.5 182.7 
5 144.6 145.8 145.5 144.6 144.5 145.6 145.6 142.9 
6 128.4 132.1 132.0 136.2 130.6 131.7 131.5 134.0 
7 141.4 151.3 151.1 141.4 141.5 150.8 151.0 142.0 
8 136.2 128.5 128.0 130.7 136.0 128.2 127.9 132.9 
9 148.2 148.5 148.3 148.2 148.0 148.2 148.3 148.1 

10 106.5 103.6 103.1 106.5 106.3 103.2 103.0 106.0 
1' 130.7 131.2 130.8 130.6 117.1 117.8 117.4 117.4 
2' 156.9 156.7 156.8 156.8 

126.6 126.4 126.2 126.6 
6' 128.7 128.3 128.2 128.2 
3' 117.0 117.3 117.1 117.1 

129.0 129.3 129.2 129.0 
5' 119.4 119.6 119.6 119.6 
4' 132.1 132.1 131.6 132.1 132.9 132.6 132.9 132.9 

OMe 60.4 60.3 60.1 60.4 60.4 60.1 60.2 60.9 
OMe 61.1 61.3 61.2 61.1 61.1 61.2 61.2 61.8 

A natural flavone, pedunculin, isolated from Tithonia 
pedunculata, has been proposed as lb on the basis of 
~HNMR and UV data by La Duke [15]. The spectral 
data were not compatible with those of the synthetic lb, 
but showed that the structure of pedunculin is 5,7-dihy- 
droxy-6,8,4'-trimethoxyflavone (17b) [16], an isomer of 
lb. Actually, the XH NMR and UV data for pedunculin 
were consistent with those for the synthetic flavone 17b 
[17] (Table 4) and the structure of pedunculin was re- 
vealed to be 17b, an isomer of lb. 

A natural flavone, isolated from Scutellaria baicalensis 
Georgi, has been proposed as ld on the basis of spectral 
data, by Takagi et al. [18]. In the 1HNMR data for the 
natural flavone, the difference (A60.07) between the two 
methoxyl signals was smaller than that (A60.11) in ld and 
consistent with that (A60.06) in 3d, but the chemical shifts 
of the two methoxy groups appeared at a higher field 
than those in 3d (Tables 2 and 4). The UV data were also 
similar to those of 3d rather than ld (Tables 1 and 4), but 
the identification was difficult because the UV spectral 
patterns of the two isomeric flavones ld and 3d are 
similar to each other. In the 13CNMR spectra for the 
natural flavone, however, the carbon signals at the 6-, 7-, 
and 8-positions were consistent with those in 17a rather 
than those in flavones, ld and 3d (Table 5), suggesting 
that the natural compound was 5,7,2'-trihydroxy-6,8- 
dimethoxyflavone (17d). Therefore, the flavone 17d was 
synthesized from 4'-benzyloxy-2'-hydroxy-3',5',6'-tri- 
methoxyacetophenone [14] by using the Baker- 
Venkataraman transformation and compared with the 
natural product. The properties of the natural flavone 
were identical to those of the synthetic 17d (Tables 4 and 
5). Consequently, the structure of the natural flavone 
must be 17d. 

A natural flavone, isolated from Ageratum conyzoides, 
has been proposed as 2e on the basis of spectral data, by 
Gonzfilez et al. [19]. Although the UV data for the 

natural flavone were different from those for synthetic 2c, 
the proposed structure seems to be correct in that the 
1HNMR data were consistent with those for the syn- 
thetic compound (Table 4). 

A flavone glycoside was isolated from Sideritis 
leucantha and the structure of the aglycone was assumed 
to be If on the basis of UV and MS data and the 
chromatographic behaviour of the hydrolytic products 
by Barber~n et al. [6]. The UV data for the aglycone 
were consistent with those for synthetic If  (Table 4). The 
chromatographic behaviour of If was also similar to that 
of the natural flavone: the Ry values of flavones 1 were 
higher than those of the corresponding 3, and flavone If  
was partly isomerized to 3f in 8N hydrochloric 
acid-ethanol (3:1, 80°). These results support the pro- 
posed structure of the aglycone, although the MS data 
for the aglycone were slightly different from those for the 
synthetic flavone If (Table 4). 

EXPERIMENTAL 

All mps were determined in glass capillaries and are 
uncorr. 1HNMR (at 400MHz) and 13CNMR (at 
100.4 MHz) spectra were recorded using TMS as an int. 
standard (chemical shifts in 6). Elemental analyses (C, H) 
were performed with a Yanaco CHN corder Model MT- 
5 and the values of all compounds in this paper were 
within 0.3% of theoretical values. 

2'-Hydroxy-3',6'-diisopropoxy-4',5'-dimethoxyaceto- 
phenone (7). A mixt. of 2',5'-dihydroxy-3',4',6'-trimethoxy- 
acetophenone (5) (2.0 g), isopropyl bromide (3.2 g) and 
dry K2CO3 in Me2CO (15 ml)-N,N-dimethylformamide 
(DMF) (15 ml) was heated at 100 ° for 8 hr. The crude 
product was chromatographed on a silica gel column 
with hexane-EtOAc (20:1) and recrystallized from 
hexane to give 6; mp 60°; yield, 1.6 g (59%). Compound 
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6 (0.73 g) was demethylated with 5% (w/v) anhydrous 
A1Br3-MeCN (35 ml) at 0 ° for 20 min to give, quantitat- 
ively, 7 as an oily material, tH NMR (60 MHz, CDC13): 
61.31 (12H, d, J = 6.0 Hz, OCHMe2), 4.37, 4.77 (each 1H, 
h, J = 6.0 Hz, OCHMe2), 2.67 (3H, s, COMe), 3.77, 3.95 
(each 3H, s, OMe), 12.75 (1H, s, OH). 

3'- Benz y lo x y- 2'-h ydro x y-6'-iso pro pox y-4',5'-dimet h- 
oxyacetophenone (10). A mixt. of benzyloxyacetophenone 
8 (5.0 g) [10], isopropyl bromide (5.5 g) and dry K2CO 3 
in Me2CO (25 m l ) - D M F  (25 ml) was heated with stirring 
at 100 ° for 8 hr and then diluted with H20. The sepd oily 
materials were extracted with ether. The extract was 
washed with H20  and dilute HCi, dried over Na2SO 4 
and then evapd to dryness to give a crude isopropyl 
ether, 9. 

To a cold soln of 9, in dry MeCN (100 ml), a solution of 
10% (w/v) anhydrous AIBra-MeCN (100 ml) was added 
at 0 °. The mixt. was stirred at 0 ° for 15 rain, diluted with 
ca 3% HC1 and then warmed at 50-60 ° for 15-20 min. 
After the solvent was concd under red. pres., the sepd oily 
materials were collected by extraction with ether and 
recrystallized from MeOH to give 10; mp 76-77°; 
yield, 3.7g (68%). 1HNMR (60 MHz, CDC13): 61.29 
(6H, d, J = 7.0 Hz, OCHMe2), 4.76 (1H, h, J = 7.0 Hz, 
OCHMe2), 2.66 (3H, s, COMe), 3.73, 3.93 (each 3H, s, 
OMe), 4.99 (2H, s, OCH2Ph), 12.89 (1H, s, OH). 

8-Benzyloxy-5-isopropoxy-6,7-dimethoxyflavones (14). 
A mixture of l0 (720 mg, 2.0 mmol) and substituted ben- 
zoyl chloride (2.5-3.0 mmol) in pyridine (3-5 ml) was 
heated at 50-80 ° for 2 hr. The cooled mixt. was poured 
into a mixt. of ice and HCl and then extracted with ether. 
The extract was washed with aq. K2CO 3 and concd to 
dryness under red. pres. to give a crude benzoate which 
contained an appreciable amount of the benzoic anhydr- 
ide. To a soln of the benzoate dried in pyridine (10 ml), 
freshly powdered KOH (3-5 g) was added. The mixt. was 
stirred at 60 ° for 1.5-2 hr, poured into a mixt. of ice and 
HCI and then extracted with EtOAc. The extract was 
washed with aq. K2CO 3 and concd to dryness under red. 
pres. to give crude 13 as an oily material. In the synthesis 
of the diketone 13g, the crude 2-benzyloxybenzoate of 10 
was refluxed with dry K2CO 3 (10 g) in Me2CO (40 ml) 
for 48 hr to give 13g, which contained an appreciable 
amount of 10. 

A soln of the diketone 13 in HOAc (10 ml) was warmed 
with a few drops of conc. H2SO 4 at 50 ° for 1 hr, diluted 
with water and extracted with ether. The extract was 
washed with aq. K2CO3, concd and then recrystallized to 
give 14 (Table 6). 

8-Benzyloxy-5-hydroxy-6,7-dimethoxyflavones (15). To 
a cold soln of 14 (0.70 mmol) in MeCN (10 ml), a soln of 
10% (w/v) anhydrous AICla MeCN (10 ml) was added. 
The mixt. was allowed to stand at 30 ° for 30 min, diluted 
with ca 5% HCI and warmed at 50-60 ° for 15-20min. 
After the acetonitrile was evapd under red. pres., the sepd 
ppt. was recrystallized to give, quantitatively, 15 (Table 6). 

8-Benzyloxy-5,6,7-trimethoxyflavones (16a-16c). The 
flavone 15 (1.0mmol) was methylated with Me2SO4 
(0.3 ml) and K2CO 3 (1.5 g) in boiling Me2CO (35 ml) to 
give 16 (Table 6). 

5,8-Dihydroxy-6,7-dimethoxyflavones ( l a - l g )  and 8-hy- 
droxy-5,6,7-trimethoxyflavones (2a-2c). The flavone, 15 
or 16, (100-200mg) was hydrogenolysed over 10% 
P d - C  (50-100 rag) in E t O A c - M e O H  (1:1) (15-25 ml) 
until uptake of H2 ceased. After the catalyst was filtered 
off, the filtrate was coned and the residue recrystallized to 
give, quantitatively, 1 or 2. Their acetates were syn- 
thesized by the hot Ae20-pyr id ine  method (Table 6). 

5,6-Dihydroxy-7,8-dimethoxyflavones (3b, 3c and 3d) 6- 
hydroxy-5,7,8-trimethoxyflavones (4b and 4c). The aceto- 
phenone 5 (1.0g) was methoxymethylated with 
methoxymethyl chloride (0.55ml) and diisopropyl- 
ethylamine (2.1 ml) in CH2C12 at room temp. The 
flavones 4b (rap 180-182°; yield, 1.04 g; 70%) and 4c (rap 
175-176°; yield, 1.1 g; 64%) were directly obtained from 
the methoxymethyl ether by a similar method to that 
described in the synthesis of 14. The acetate, A4b (rap 
124-125 °) or A4c (mp 144-145°), (300 rag) was dissolved 
into a cooled soln of 10% (w/v) anhydrous 
AIBr3-MeCN (10 ml) and allowed to stand at 0 ° for 
45 min. The mixt. was diluted with ca 5% aq. HC1, 
warmed at 50-60 ° for 20 min and concd. The sepd ppt. 
was collected and hydrolysed with methanolic HC1 to 
give 3b (mp 181-182°; yield, 240 mg; 93%) or 3e (rap 
188-189°; yield, 224 mg; 85%). 

The flavone 3d was synthesized as follows: the benzyl 
ether (8) (600 rag) of 5 was converted into oily 6,2'- 
bis(benzyloxy)-5,7,8-trimethoxyflavone and then the 
flavone was demethylated with 5% (w/v) anhydrous 
AIBr3-MeCN at 0 ° for 20 min to give 6,2'-bis(benzyl- 
oxy)-5-hydroxy-7,8-dimethoxyflavone (mp 139-140 °; 
yield, 350 rag; 38%). The hydrogenolysis of the 5-hy- 
droxyflavone with 10% P d - C  in E tO A c -M e O H  (1:1) 
afforded quantitatively, 3d (mp 250-251°; its acetate 
A3d, mp 101-103°). 

5,7,2'-Trihydroxy-6,8-dimethoxyflavone (17d). 2'-Hydr- 
oxy-4'-benzyloxy-3',5',6'-trimethoxyacetophenone [14] 
(500rag) was benzoylated with 2-benzyloxybenzoyl 
chloride (1.0 g) in pyridine and then transformed with 
powdered KOH (2.0 g) in pyridine (5 ml) to a diketone 
derivative. The diketone was cyclized with a small 
amount of H2504 in HOAc and the product was 
chromatographed over a silica gel column with 
CHCI3-EtOAc to give an oily flavone. The flavone was 
demethylated with 5% (w/v) anhydrous A1Bra-MeCN 
(3 ml) at 0 ° for 30 min and the product hydrogenolysed 
with 10% P d - C  (100 mg) in MeOH to give 17d (mp 
267-268 ° decomp.; yield, 60 mg; 12%). 
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