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Coume8tr41, aa ertrogentc cowsrfno -comerone vi&h occur8 in rXfelfe 

end a veriety of clover specie8 (1,2),, h8 been ~)ntberised by l process 

which Is both facile and novel (3). Ibus. hydrogen peroxide oxidation 

of 2’.4’,7-trih3droxy-3-ratho~le~l~~ chloride (I. I; - a) yioldr tlm 

iatermediate cerbomettr~xybeaeofurea IX wkich rapidly frctenfoee oo. 

uldificatiim te &WI ceUmeetm1 WI &had, SO%), 

m 
The trihydroxyflevylium ealt (I, B - H) im readily obteined in 

h&h yield8 by the condeneetion of 2,4-dihydroxybeeeeldeWde end 

v4act~xy-2,4-dfbenryloxgrcctoph~ne (wp. 103-1049 fn ethereal Bcf 

to gfve the dibeneylflevylium selt, r.p. 217-218’ (I, R = G6B3~)+ 

Debeozyletion of this in acetic ecfd-comentretod hydrochloric Mid 
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1152 The synthesis of coumestrol No.18 

than yields (I, R - H), cmdne-red needles from aqueous methanolic ~cl, 

A rmx. 50;s. 282, 263, 240 sw (Log E 4.66, 4.04, 4.02, 4.35, respectively) 

in ethanol-0.5% HCl, Rf .74 (formic acid /3N HCI, 1:l). 

A suspension of the flavylltrm salt (I, R - H) (10.0 g.) in WLL~ 

methanol (200 ml.) is diluted with water (100 ml.) and 30% hydrogen peroxide 

(20 ml.). After 10 minutes the yellow-brown solution is acidified with 

concentrated sulfuric acid (40 ml.), heated for 15 minutes and allowed to 

cool to room temperature. Cwmestrol precipitates as a fawn colored, 

cryrtalline povder (4.18 g.). It migratea as a single, blue fluorescent 

(in W light) spot on silicic acid chromatoatrfps and is essentially pure. 

Recrystallized for analysis from a large volume of acetone or purified 

through its diacetate, corrmestrol is obtained as a yellow, crystalline 

powder, m.p. > 350’. It is chromatographfcally. cstrogenically (4) 

and spectrally [&_ 343, 304. 244 (ethanol), &r_ 362, 311. 264, 244 

(ethanolic sodium acetate), 7,san. 387, 320, 281, 260 q~ (sodirm ethylate) 

(5)] identical with an authentic specimen of the natural estrogen. 

Calcd. for C15Hg05 : C, 67.1; H. 3.01. 

Pound : C, 67.0; H. 3.21 

‘lha diacetate of the oxidation product crystallizes from acetic acid 

or tetrahydrofuran-methanol as colorless needles, m.p. 229-230°, unde- 

pressed on admixture with the diacetate of natural coumestrol. Chromato- 

graphically and spectrally (Aa,ar. 342, 327, 296, 236 w, ethanol), the 

acetates are identical. 

Calcd. for ClgH1207 : C, 64.8; H, 3.43; 2CH3CO-, 24.4. 

Found: C, 64.7; Ii, 3.47; CH3CO-. 24.5 I. 

Facile oxidation to 2-arylbensofurans appears to be characteristic 

of flavylium salts substituted in the 3-position and a number of compounds 

structurally similar to comestrol have been syntheslsed in this manner. 

the oxidation occurs very readily in buffered solutions (PH 5-6) but 
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wbetlmr tbir bm my biogeaetic l igaificmxce hr not yet be- l rtrbliahd. 

It ir xmt tnconc*itilo, bowover, tlut comertrol l d otkr 2-wylkosofurmm 

uy be formed in plmta by oxidrtfoa of corrospoading mtbocymiw md. 

con*equemtly, tbt a~tur~l colpoundr of thir clam uy h mre ubiquitom 

tlun hitherto recognimd. A l imiluoxi&tioa of mtlmcymia*uyoccur 

in mill orgu&r# #iace the flmyliu ult (I. R - E) alma ubibitm 

artrogeaic propertier md like couestrol incremes the uterti weight of 

mice. 
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