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Occurrence six closely flavones in Euphor- 

biaceae has been recently in series of 

pers by Jefferies et. 3,7-Dihydroxy-3,4',8-tri- 

methoxyflavone (Ia) was isolated from Beyeria spp!, 4',5-di- 

hydroxy-3,7,S-trimethoxyflavone (Ib), 5-hydroxy-3,3',4',7,0- 

pentamethoxyflavone (IIa) and 3',Y-dihyclroxy-3,4'7,8-tetra- 

methoxyflavone (IIb) from Ricinocarpus stylosus 2 , finally 
3',4',5-trihydroxy-3,7,6-trimethoxyflavone (11~) and 3',4', 

5,7-tetrahydroxy-3,8-dimethoxyflavone (IId) from Ricinocar- 

pus muricatus3. This communication deals with tLe synthesis 

of these flavones. ?To synthesis of Ib, IIo, IIc and IId has 

been reported; the synthesis of Ia and IIa5 preceded their 

isolation from natural sources. 

The common type of key-intermediate for t!le syntheses 

were the fully alkylated flavones (Ic, Id, IIe, III‘, II;), 

readily accessible by fusion 01 Z- hydroxy-4-benaylcxy-3,6,Q- 

trinetnoxyacetophenone (1IIa)o or 2-hydroxy-3,4,6,0-tetrame- 

tGcxl;- acetophenone (IIIb)7 with the approprize acia an_*:- 

driae and the sodium sal^i of the same acid (Allan-Robinson 

method). Elimination of tne F-methyl group was acconplisned 

by oxidation or treatment with AlCl3. 

Accordin,- to this scheme Ic (m.p. 17t-120’~ p:eparcd Iron 

III a and anisic anhydride) was treated with one molar equi- 

valent of AlCl 
3 

in boiling acetonitrile to yield 3-lz-droxy- 
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7-benzyloxy-3',4'-8-trimetho~flavone (Ie, m.p. 1'?2-1'i'3*, 

lit? 170-171~). Catalytic debenzylation gave >,7-dihydroxy- 

3.4'.8-trimethoxyflavone (Ia, m.p. 174-175.5', lit? 173-175'). 

AT-J alternative approach to Ia was the oxydation of IC with 

nitric acid to the quinoflavone IVa (m.p. 201-204') and sub- 

sequent reduction with Na2S204 to the corresponding hydro- 

quinone If (m.p. 187-18S.5', lit? 186-187'), that was Parti- 

ally methylated to le. 

R,oif~oR3 
Ia 

Ib 

IC 

Id 

Ie 

If 

Ig 

R=R.,=H, R2=R3=CH3 

R=R.@I, R,=R2=CH3 

R=R,=R7=CX3, R,=CH2C6H5 ,_ 

R=R,=R2=CH3, RJ=CH2C6B5 

R&I, R,=CH2C6H5,R2=RJ=CHJ 

R=R2=H, Rl=CH2C6H5,Rg=CH3 

R=R2=B, R,=CHJ, R3=CH2C6H5 

Ih R=H, R,=R2=CHJ, R3=CH2C6Hg 

R20 

CR3 6 

RO 0 

R,m:R3 
CH?O 

IIa R=H, R,=R2=R7=CH3 

IIb R=R2=H, R,=R7=CH3 

IIc R=R2=R3=H, R,=CH3 

IId 

IIe 

IIf 

II& 

IIh 

Iii 

IIB 

R=R,=R3=R2=H 

R=R1=R3=CH3, R2=CH2C6H5 

R=R,=CH3, R2=R3=CH2C6H5 

R=CH?, R,=R2=R3=CH2C6H5 

R=Rt=R3=CHJ, R2=H 

R=Rl=CRj,R2=R3=H 

R=CHj, R,=R2=R3=H 

0 0 

CH20CHJ 
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IIIa R=CH2C6H5 IVa 

IIIb R=CH3 IVb 
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R=CH2C6H5, B,=CH3 

R=CH3, R1=CR2C6H5 

Similarly oxidation of Id (m.p. 146-148', prepared from IIIb 

and 4-benzyloxybenzoic anhydride) to the quinoflavone IVb 

(m.p. 220-222'), reduction to the hydroquinone Ig (m.p. 

209-210') partial methylation to Ih (m.p. 178-179') and fi- 

nally debenzylation gave rise to 4'.5-dihydroxy-3,7,8-tri 

methoxyflavone (Ib, m.p. 266-267', lit.2 266-268'. Diacetate: 

m.p. 183-184', lit.2 183-185'). 

Though nitric acid oxidation could be extended also on the 

3',4'-disubstituted flavones IIe, IIf and IIg, low yields 

made this route impractical. Consequently these were deben- 

zylated to the corresponding hydroxyflavones IIh, Iii and 

IIk, and the synthesis completed by partial demethylation 

with AlC13 in boiling acetonitrile. It was observed, that 

demethylation of the 5-methoxy group was always accompanied 

with that in the 3-position. In accordance with previous 

findings4, no simultaneous demethylation of both functions 

has been experienced. 

Accordingly IIe (m.p. 166-168', prepared from W and 

benzylisovanillic anhydride) was debenzylated to IIh (m.p. 

221-223'), IIf (m.p. 132-133' , prepared from IIIb and diben- 
zyl-protocatechuic anhydride) to Iii (m.p. 245-247') and IIg 

(m.p. 150-151' , prepared from IIIa and dibenzyl-protocate- 
chuic anhydride) to IIk (m.p. 268-270'). 

Partial demethylation of IIh with two molar equivalents 

of A1C13 in boiling acetonitrile for 2 hr. afforded 3',5- 

dibydroxy-3,4',7-8-tetramethoxyflavone (IIb) of m.p. 185- 

186' and 193'/lit2. 184-185' and 192-193'. Diacetate: m.p. 

180-182, lit.2 179-180'). 

A similar treatment of Iii gave 3'4'5-trihydroxy-3,7,8- 

trimethoxyflavone (11~) of m.p. 248-250') lit. 3 249-240°. 

Triacetate: m.p. 183-184', lit.' 184-185'). 

Demethylation of IIk with three molar equivalents of 
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AlC13 in boiling acetonitrile for 4 hr. yielded 3',4',5,7- 

tetradroxy-3,8-dimethoxyflavone (IId) of m.p. 3oo-301°) 

dec.), (1it.3 3ol-eo3'.) 

letraacetate: m.p. 158-160' (prisms from aqueous AcOH) and 

150-15; ') needles from MeOH), (lit.3149-1500(MeOH). 

IIa can be prepared by partial methylation of any of the 

flavones IIb, IIc or IId. Actually IIb was treated with one 

molar equivalent of (CH3)2S04 (K2C03, acetone) to yield 

5-hydroxy-3,3',4'-7,8-pentamethoxyflavone of m.p. 161-162' 

of m.p. 161-162' (lit.2161-1620). 
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