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ABSTRACT: - The i s o l a t i o n  and s t r u c t u r e  o f  a new sapogenin, nahagenin ( I ) ,  
fran the medicinal  p l a n t  Fagon(a d c a  Linn i s  presented. 

F a g o d  .indica ~ i n n l  (rygqhyllaceae) i s  a small spiny undershrub which i s  w ide ly  

d i s t r i b u t e d  i n  Pakistan. An aquews decoct ion of the leaves and young tw igs  i s  a popular 

remedy f o r  the  treatment of v a r i w s  sk in  les ions.  The p lan t  i s  claimed t o  be a remedy 

f o r  cancer i n  i t s  ea r l y  stager and pre l iminary  pharmacolagical t e s t s  o f  aquews ex t rac t s  

on mlce have shown sow ant i -cancer a c t i v i t y . 2  An h e s  mutagen ic i ty  t e s t  has a l s o  i n d i -  

cated marginal  a c t i v i t y . 3  P r i o r  invest iga t ions  have revealed t r i t e r p e n ~ i d r . ~ - ~  carbohy- 

drates, sap on in^,^ alkaloids, '  s a p ~ g e n i n s , ~ - ~ ~  f a t t y  ac ids I4  and anino ac ids . I5  We now 

wish t o  repor t  t h e  i s o l a t i o n  o f  a new sapogenin, nahagenin ( I ) .  

The crude saponins, obtained frm t h e  e thano l i c  ex t rac t  of the a e r i a l  pa r t s  of the  

f resh p lants ,  were hydrolysed w i t h  20% e thano l i c  HCl t o  a f f o r d  the  corresponding sapage- 

" ins.  S i l i c a  g e l  chranatography w i t h  e l u t i o n  by pet.  e ther ,  pet. ether-CHC13, CHC13, and 

f i n a l l y  CHCI -HeOH a f fo rded  two c r y s t a l l i n e  cmpcunds which were f u r t h e r  pur i fed  by c r ys -  
3 

t a l l i z a t l o n .  The f i r s t  of these nahagenin ( I ) ,  m.p. 290•‹c, analyzed f o r  C H 0 and t h i s  
30 48 4 

was confirmed by h igh  r e s o l u t i o n  mass spectrametry (mlz = 472.3540 meas. 472.3552 f o r  

C30H4804). 
MaJor peaks i n  the  HS occurred a t  m/z o f  454, 436, 424, 409, 395 and 261. The 

iR spectrum (CHCI ) showed peaks a t  1740 on-' and 3460 suggesting a 6- lactone and 
3 

hydroxy groups. The substance r e a d i l y  a f fo rded a d iaceta te  (m/r = 556) but was f w n d  t o  

be remarkably i n e r t  t o  attempted hydro lys is  o f  t h e  lactone. 

The ' H  NHR shared no o i e f i n i c  protons. The I 3 c  N I R  (100MHz) confirmed 

the presence o f  t h i r t y  carbons and chemical s h i f t s  and m u l t i p l i c i t i e s  are  given 
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i n  Table 1. The carbon atoms i n  the A and B r i ngs  were r e a d i l y  recognized by comparison w i th  

corresponding s igna ls  o f  known pentacyc l ic  t r i t e rpeno ids .16  S i x  quaternary centers and s i x  

methyl g r w p n  were a l so  i den t i f i ed .  The 13c NMR displayed a resonance a t  S 177.29 fo r  the car -  

bony1 carbon and three resonances a t  6 84.27(s), 76.54(d ) and 71.92(dd) f o r  the oxygen bearing 

carbons C(ZO), C(3) and C(23) respect ive ly .  

An unambiguous s t ruc tu re  determinat ion was c a r r i e d  out  by a s i ng le  c r y s t a l  x-ray d i f f r a c -  

t i o n  ana lys is .  Crys ta ls  o f  nahagenin formed i n  the monocl in ic system w i t h  a = !2.370(2), 

b = 6.7688(8), c = 15.832(2)! and B = 100 .28 (1 )~ .  A l l  unique d i f f r a c t i o n  maxima w i t h  28 2 114' 

were co l l ec ted  on an automated f o u r - c i r c l e  d i f f r a c t m e t e r  w i t h  v a r i a b l e  speed, lo w-scans. O f  
2 

the 1972 r e f l e c t i o n s  surveyed, 1509 (77%) were Judged observed ([FA: 30(F0 ) )  a f t e r  cor rec-  

t i o n  fo r  Lorentz, p o l a r i z a t i o n  and background e f fec ts .  The s t r u c t u r e  war  solved by a mu l t i so -  

l u t i o n  weighted tangent formula approach w i t h  f i v e  special  and one general r e f l e c t i o n  forming 

the va r i ab le  s t a r t i n g  set.17 F u l l m a t r i x  least-squares refinements w i t h  an i so t rop i c  nonhydrogens 

and f i xed  i s o t r o p i c  hydrogens have converged t o  a standard c r ys ta l l og raph i c  res idua l  of 

0.0585." Figure 1 i s  a canputer generated perspect ive drawing o f  the f i n a l  x-ray model. 

As expected nahagenin i s  a pentacyc l ic  t r i t e rpene  w i t h  a & - l ac tone  added t o  the E r i ng .  

A i l  of the carbocyc i ic  r i ngs  a r e  jo ined i n  a t rans-ant i  fashion. I n  general bond distances 

and angles agree we l l  w i t h  general accepted values.18 Pre l iminary  s tud ies  on the saponins pre- 

sent i nd i ca te  t ha t  nahagenin i s  a genuine aglycone of the parent saponin, the s t ruc tu re  o f  which 

i s  c u r r e n t l y  under i nves t i ga t i on .  

T A B L E - I  

Carbon Chemical M u l t i p l i c i t y  Carbon Chemical M u l t i p l i c i t y  
S h i f t ( s )  shift(=.) 
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