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A N e w  Synthet ic  Method  of C o u m e s t a n  Der ivat ives  

Synthes is  of na tu ra l ly  occurr ing coumes tan  and its 
de r iva t ives  h a v e  been descr ibed: .  A t t en :p t s  have  now 
been m a d e  to  p repare  t h e  compounds  fol lowing possible 
routes  of the i r  biogenesis. The  coumes tans  have  an 
oxygen  pa t t e rn  s imilar  to  t h a t  of  several  2~-hydroxy- 
isoflavones and are  t h o u g h t  p robab ly  to  arise by  t i le  
ox ida t ion  of t he  l a t t e r  in the  p a t h  of biogenesis. I n  the  
present  paper  a conven t iona l  convers ion of a 2"-hydroxy- 
isof lavone into  the  corresponding coumes tan  de r iva t ive  
is described.  

The  react ion of 7 ,2 ' -d ihydroxy-( I )  2 or  7-benzyloxy-  
2 ' -hydroxy-4 ' , 5 ' - d ime thoxy i so f l avone  (II) ~ wi th  benzyl  
chloride in the  presence of po tass ium iodide and potas-  
s ium ca rbona te  p rov ided  7 ,2 ' -d ibenzyloxy  compound  
( I I I ,  m p  142-143 ° , I R  c m - : :  1640 (C=O) (Nujol),  UV 
k EtoR n m  (log e): 248 (4.40), 296.5 (4.29). F o u n d :  C, 75.07; ~,nax  

H, 5.39. C3zH260~ requires :  C, 75.29; t-I, 5.30%). Upon  
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190-191 °, I R  c m - : :  1765, 1720 (C=O) (Nujol), U V  ~EtOH 
n m  (log e) : 293 (4.13), 328 (4.29)). The  debenzy la t ion  of V 
wi th  hydrochlor ic  acid or wi th  hydrogen  ove r  i 0 %  pal-  
l ad ium charcoal  afforded 4, 7, 2 ' - t r i hyd roxycoumar in  de- 
r i va t ive  (VI, m p  293-296 °, I R  c m - : :  3400, 3250 (OH), 
1680 (C=O) (Nujol), UV kEt~ o~ nm (log e): 285 (4.01), 
326 (4.27). F o u n d :  C, 61.72; H, 4.35. C17H1407 requi res :  
C, 61.82; H, 4.27%) ( t r iace ta te ;  mp  202-203 °, I R  cm-~:  
1770, 1720 (C=O) (Nujol), U V  ~EtOH n m  (log~): 277 
(4.10), 321 (4.13)). The  in t ramolecu la r  dehydra t ion  
of VI  wi th  hydrogen  ch lor ide-methanol  readi ly  led to  
a coumestan ,  7 -hydroxy-5 ' , 6 ' -d ime thoxybenzofu rano-  
[3 ' , 2 ' : 3 ,4 ]coumar in  (VII ,  mp  306-308 ° (lit. a 303-305°), 
I R  cm-Z: 3130 (OH), 1690 (C=O) (Nujol),  UV ~EtOH.max 
nm (log e): 246.5 (4.32), 275i (3.90), 281.5 (3.91), 295 
(3.91), 306.5 (4.05), 348 (4.45)) which was isolated Iron: 
alfalfa  (Medicago) 3 and was synthes ized  by  BmKOFF 
et  al. a and by present  authors  4. I t s  ace ta te  (mp 219-220 °) 
and me thy l  e ther  (mp 255-256 °) were  prepared  and 
ident ical  in all respects wi th  the  au then t i c  samples.  This  
new me thod  is t h o u g h t  to be adap tab le  to synthesize 
coumes tan  der ivat ives ,  
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mild  hydrolys is  w i t h  alkal i  I I I  was t ransformed into  
2 -hydroxy-4-benzy loxypheny l  2-benzyloxy-4,  5-dimetho-  
xybenzy l  ke tone  (IV, m p  133-134 °, I R  c m - l :  1635 (C=O) 
(Nujol), L:V 2 EtoH n m  (log e): 279 (4.29), 314i (4.01). 
F o u n d :  C, 74.64; H,  5.86. C3~H2sO s requires:  C, 74.36; 
H,  5.83%). According to t he  Robe r t son  coumar in  synthe-  
sis, the  condensa t ion  of I V  wi th  d ie thy l  ca rbona te  and 
sodium gave  4-hydroxy-7-benzyloxy-3- (2 ' -benzyloxy-  
4" ,5"-d imethoxyphenyl )coumar in  (V, m p  210-211 °, I R  
c m - : :  3300 (OH), 1690 (C=O) (Nujol), U V  ~tOH nm 
(log e): 285 (4.09), 315 (4.30). F o u n d :  C, 73.20; H,  5.29. 
Cz:H,607 requires :  C, 72.93; H,  5.13%) (aceta te ;  mp  
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