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Chemical Investigation of Indian Soapnut,  S a p i n d u s  lauri]olius V a h l .  

P l a n t s  be long ing  to  t h e  genus  Sapindus (Fam.  Sap in -  
daceae)  a re  v e r y  good sources  of saponins .  A s u r v e y  1-4 of 
t h e  l i t e r a t u r e  shows  t h a t  no  t r i t e r p e n e  e x c e p t  h e d e r a g e n i n  2 
h a s  so f a r  been  r e p o r t e d  f rom a n y  of t h e  species of 
Sapindus. 

Sapindus lauri/olius Vahl .  is c u l t i v a t e d  t h r o u g h o u t  
N o r t h w e s t  Ind ia ,  W e s t  Benga l  and  Assam,  a n d  is wild  on  
t h e  H i m a l a y a s  u p  to  1.2 kin.  F r u i t s  a re  c o m m o n l y  used  
as de t e rgen t .  T h e y  are  s o m e t i m e s  used  as e x p e c t o r a n t ,  in  
sa l iva t ion ,  chlorosis  a n d  epi lepsy.  

T h e  e thano l i c  e x t r a c t  of t h e  d e f a t t e d  f leshy  pe r i ca rp  
of t h e  n u t s  of S. lauri/olius , furnished a good a m o u n t  of 
s a p o n i n  w h i c h  on  alcohol ic  hydro lys i s  ( e t h a n o l - w a t e r -  
conc.  HC1 = 7 : 3 : 2 )  gave  a c rude  acid sapogen in .  T h e  
l a t t e r ,  o n  t r e a t m e n t  w i t h  d i a z o m e t h a n e  a n d  s u b s e q u e n t  
c o l u m n  c h r o m a t o g r a p h y  on  ac t ive  a l u m i n a ,  gave  3 color- 
less c o m p o u n d s ,  A, t3 a n d  C. 

C o m p o u n d  A (Ia) [m.p .  258-260 ° , [C¢]D + 84.78 ° 
(CHCI3); v in cm -1 ( K B r ) :  1710 (es ter  ca rbony l ) ,  1360, 
1380 (gem-dimethyI), 1116 (e ther  func t ion) .  Anal .  calc. 
for  C3xH480~: C, 79.49;  H, 10.25; f o u n d :  C, 79.27; H,  
10.14] r e s p o n d e d  to  t h e  t e s t  of a t r i t e r p e n e  {L iebe rmann-  
B u r c h a r d )  a n d  gave  a pa le  yel low color  w i t h  t e t r a n i t r o -  
m e t h a n e  showing  t h e  p resence  of u n s a t u r a t i o n .  As indi-  
c a t e d  in I R - s p e c t r u m ,  t h i s  c o m p o u n d  c o n t a i n e d  no  hy -  
d r o x y l  g roup  a n d  i t  fa i led to  give a n y  ace ty l  d e r i v a t i v e  
on  h e a t i n g  w i t h  p y r i d i n e  a n d  ace t ic  a n h y d r i d e  on  s t e a m -  
b a t h .  T h a t  t h e  e t h e r  ~unc t ion  was  n o t  p r e s e n t  as a 
m e t h o x y l  or  e t h o x y l  g roup  was  shown  b y  t h e i r  absence  
in  Zeisel m e t h o d  of d e t e r m i n a t i o n .  I t  a p p e a r e d  to  be  t h e  
m e t h y l  es te r  of a neva c o m p o u n d ,  n a m e d  as ' S a p i n d i c  
ac id ' .  

M e t h y l  s a p i n d a t e  was  r ecovered  u n c h a n g e d  a f t e r  t r e a t -  
m e a t  w i t h  o s m i u m  t e t r o x i d e  in d r y  p y r i d i n e  for  7 d a y s  a t  
r oom t e m p e r a t u r e  t h u s  i n d i c a t i n g  t h e  h i n d e r e d  n a t u r e  of 
t h e  d o u b l e  b o n d .  Di rec t  p roo f  of  t h e  p resence  of a t yp i ca l  
12 :13  doub le  b o n d  of t h e  e- or  f l - amyr in  series was  
o b t a i n e d  b y  o x i d a t i o n  of I a  w i t h  c h r o m i u m  t r iox ide-  
ace t ic  ac id  on  s t e a m - b a t h  to  yie ld  t he  e, f l - unsa tu r a t ed  

k e t o n e  Ib [C~tH~O 4 m.p .  301-304 °, [~]D + 24.1 o, -~Me0H 
246.5 n m  ~,~ (log e 4.25);  v in  cm -~ ( K B r ) :  1665 (~,fl-un- 
s a t u r a t e d  ke tone) ] .  M e t h y l  s a p i n d a t e  c o n s u m e d  1 mole  of 
p e r b e n z o i c  acid a t  a r a t e  t yp i ca l  of t h e  t r i t e r p e n e s  of t h e  
f l -amyr in  series, h a v i n g  a doub le  b o n d  a t  1 2 : 1 3 L  

The  e t h e r  l inkage  in I a  is p r e s e n t  w i t h i n  t he  f r a m e - w o r k  
of t h e  c o m p o u n d  a n d  n o t  as  a n  e t h e r  o x y g e n  jo in ing  
2 d i f f e ren t  uni t s .  Ia ,  on re f lux ing  w i t h  acet ic  a n h y d r i d e  
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a n d  conc.  HC1 for  t~/,  h fu rn i shed  m e t h y l  d i ace ty i  
h e d e r a g e n a t e  ( I Ib )  ~. 

Cor re la t ion  of m e t h y l  s a p i n d a t e  w i t h  m e t h y l  hede ra -  
g e n a t e  sugges t s  t h e  s t r u c t u r e  a n d  s t e r e o c h e m i s t r y  of 
sap ind ic  acid as  3~. 23a-oxido-olean-12-ene-28-oic  acid.  

I n  o rde r  to  p r o v e  t h a t  sap ind ic  acid is n o t  a n  a r t i f a c t  
of h e d e r a g e n i n  2, t h e  m a j o r  c o n s t i t u e n t  of acid s a p o g e n i n  
f rac t ion ,  p u r e  m e t h y l  h e d e r a g e n a t e  was r e i l uxed  w i t h  
e thano l i c  hyd roch lo r i c  acid ( e thano l - conc .  HC1 = 5 : 1) 
a n d  t h e  r eac t ion  p r o d u c t  on  c h r o m a t o g r a p h y  over  ac t ive  
a l u m i n a  fu rn i shed  m e t h y l  h e d e r a g e n a t e  in  a l m o s t  q u a n t i -  
t a t i v e  yield.  

C o m p o u n d  B, C3tHs00 3, m.p .  198-200 °, [0¢]~ + 74.0 ° 
(CHC13), r e s p o n d e d  to  L i e b e r m a n n - B u r c h a r d  t e s t  a n d  
gave  a pale  yel low color w i t h  t e t r a n i t r o m e t h a n e .  T h i s  
m e t h y l  e s t e r  wh ich  f o r m e d  a m o n o a c e t a t e ,  C33H5~O ,, 
m.p .  219-220 °, [0~]~ + 69.5 ° (CHCla) a n d  a m o n o k e t o  
c o m p o u n d ,  CalHasO3, m.p.  185-186 °, d id  n o t  depress  t h e  
m.p .  of a n  a u t h e n t i c  s ample  of  m e t h y l  o l eano la t e  s. 

C o m p o u n d  C, C31H5004, m.p .  238-239  °, [ct]~ + 78.3 ° 
(CHCla) gave  a d i ace t a t e ,  Cs~H5406, m.p .  191-192 °, 
[ a ] ~  + 76.2 ° (CHC18), on  h e a t i n g  w i t h  p y r i d i n e  a n d  ace t ic  
a n h y d r i d e  on  s t e a m - b a t h .  C o m p o u n d  C was  p r o v e d  to  b e  
m e t h y l  h e d e r a g e n a t e  ( I Ia)  2,9. 

Zusammen/assung. Aus de r  F le i schscha le  de r  Niisse von  
Sapindus lauri/olius w u r d e n  ausse r  H e d e r a g e n i n  2 Tr i t e r -  
p e n e  isoliert .  Das  eine wurde  als OleanolsEure  ident i f iz ie r t ,  
u n d  das  a n d e r e  (Sapindic-Si iure)  erwies s ich als A 12 3~,23~- 
oxido-oleanen-28-s / iure .  
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