


S c p t e i u b e r  l9ti7 955 

0 
VOl. of 

recrystn 
solvent, 7-- N, 7‘-- 

.\ r Yield, 70a Mp,  QCh ml/c Color Formula Calcd Found 

CfiTT, .i6 272-273 2 .i Cream CirHsN$OsC 16.47 16. 20d 
4-ClCsHr 64 249-2.iOe 20 Tellow CirHBNaOrCl 14. .io 14,391 
2-JIeOCsH4 64 25-2 .57  30 I-ellow C14H11~304 14.74 14.38 

14.74 14. ,i2 :&lIeOC6H4 6 2  267-269 20 Cream C14H11~304 
4-12eOCeH1 64 273-274 3 .i Pale yellow CirHiiNrOa 14.74 14.39 
::,4f.\Ie0)2C6FI:~ 62 268-270 3 0 Pale yellow CijHi,N,O:, 1 3 . 3 3  12.89 
2-Xaphthyl 62 238-2.59 20 Pale yellow ~ , , f 1 1 1 ~ 3 0 : $  13.75 13. .i6 
4-l’yridylV r, 9 279-280 2 .i Pale yellow cI, rm rol 21.87 21.82 

This 
(,ompound was identical (melting point, mixture melting point, infrared spectriim) with a sample prepared by phgtdysis of K-(2,4- 
dinitropheny1)-C-phenylglycine a t  pH 3 as described by It, J. Pollitt, Chem. Commun., 262 (1965). dnal. Calcd: C, 61.18; H, 
3 . 5 5 .  Found: C, 61.39; H, 3.72. e This comporind resolidified on flirther heating aiid melted agziir a t  296-293’ dec. ’ A n a l .  
Calrd: 0 The react,ion mixtiire contained an additional 2.2 mmdes of p-toluenesulfonic acid, and water 
(20 ml) instead of ethanol was used to precipitate the prodiict. 

tallized product. Crude yields were geiierally in escess of SO‘;. All cnmpoiiiids melted wit’h decomposition. 

CI, 12.24. Found: C1, 12.03. 

mmoles) in  glacial acetic acid ( 2 . 5  ml) containing p-toluenesul- 
fonic acid (33 mg)7 was boiled under reflux for 30 min, diiririg 
which time part of the product generally crystallized. The hot 
reaction mixture was cautiously diluted with ethanol (7 ml) arid 
set aside overnight a t  room temperatiire to complete the pre- 
cipitation. The product, after being washed with ethanol was 
crystallized from 1-biitanol-pyridine ( 3 :  2)  with addition of a 
little decolorizing charcoal. Compoiinds prepared by this 
procedure are given in Tahle I. 

( i )  Reaction was faster in glacial than  in the 60VC .kcOK orieinally iiseii2 
and was still more rapid in the presence of catalytic amounts of the sulfonic 
acid. 
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A biological significance of isoflavonoids is well documented in  
the example of genistein, an isoflavone which occurs in clover and 
hits been responsible for the failure of ewes to lamb.3 I n  this 
ronnection we have prepared for biological evalnation a few 
isoflavthiones (2): the synthetic method employed here has 
precedent in Baker’s thiation of flavone.4 

The general procediire described herein (Experimental Section) 
was inadeqiiate for the thiation of 3-(p-methoxyphenyl)-i- 
met,hoxycoiimarin.j 

Experimental Section6 

General Procedure for the Thiation of Isoflavones la-d.-A 
siisperision of equal weights of isoflavone and P&7 in benzene (20 

2a. R’ = GH,: I t  = H -_, .. 
b, R ’  = CH3CO-;~ I{ = H 
C, R‘ = CHSCO; 
d,  R’ = CQH~CO; It = C2Hj 

11 = CH3 

ml/g of isoflavone) was stirred aiid heated under reflux (bath tem- 
perature, 80-8.5”), protected from atmospheric moisture. The 
reaction progress was followed by tlc: chromatograms were 
eluted in 10% ethyl acetate-benzene (the isoflavones fluoresce 
blue light Iinder an ultraviolet light source; the isoflavthiones 
move as yellow zones, are nonfluorescent, and are further de- 
veloped by 5% phosphomolybdic acid in ethanol reagent). The 
remainder of the total quantity of PnSi was added during the 
course of the reaction. At the end of the refluxing period (2-4 
hr), as judged by tlc, the hot reaction solution was decanted 
through a fliit,ed filter and the residual solids were washed with 
two small portions of hot benzene. The crude isoflavthione was 
precipitated (or crystallized) by adding a 4-5-fold vo’ume of 
petroleum ether (bp 30-60°), keeping the solution a t  --loo. 
111 the case of 2d (the slowest to crystallize), the precipitation of 
yellow solid preceded the crystallization of product; this being 
the rase, the supelmatant was decanted into a clean flask, and 
coolitig was coritiniied iintil separation of product was complete. 
The yields and melting points of the isoflavthiones reported in 
Tahle I (on t,he following page) were obtained after one re- 

tallization from ethyl acetate. 
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Rodd, Ed., Elsevier Pubiishing Co., Amsterdam, 1959, p 87i.  

(6) l lel t ing points were determined on a Kofler hot stage microscope using 
a calibrated thermometer. Ultraviolet, spectra were measured with a Cary 
Model 14 ayectrophotometer. infrared spectra with a Perkin-Elmer 221 
ayectropliotoineter (KBr  disks). Microanalyses were carried out by Triangle 
Chernical Laboratories, Carrboro, N .  C., and Micro-Tech Laboratories, 
Skokie, Ill. 

(7)  P A  (Matheson Coleman and Bell) was employed without further 
purification. 


