


not be  isolated5" due t o  paucity of material  whereas fucose and quinovase were ident i f ied  

(PC1 i n  sugar Pa r t .  1 read i l y  formed a heptaace ty l  de r i va t i ve  2. The mass spectrum of - 

2 Showed cha rac t e r i s t i c  fragment at m!z 503 f a r  t he  pentaacetylfucosylquinovorose moiet)-in - 

addi t ion  to peaks  a t  m/r 273. 189. 171.153 and 111 due t o  t r iace ty l -  and diacetyl-6-deaxy- 

hexase  sugar moieties.  

The 13C ninr spectrum of 1 (Tab l e  1) showed 39 carbon s igna ls  which were due to 21 x CH. 

9 X CH2. 6 X CH3 and 3 x quaternary  carbon atoms as depic ted  from t h e  DEFT spectrum. 

7 hence infer r ing  t he  presence of a d i ~ a c c h a r i i i e  moiety . The appearance of t h e  s igna l  for 

C-22 a t  S 110.44 which was E. 1 ppm downfield in  comparison with ring-F unsubstituted s p i r a -  

s t a n ~ " ~  suggested t h e  prescnce of an ax i a l  hyd roxy l  a t  C-23 as equatorial  orientat ion of t h e  

23-OH group l ed  t o  i t s  appearance a t  112.6 ppmlO. The  signals due t o  t he  aglycane were 

assigned by conlparison with repor ted  l i t e r a tu r e  values8 which lead to the  i den t i t y  of t he  

genin as noasolaspigenin. The assignment of the I3c nmr resonances of the  sugar carbon r e so -  

11 
nances was based  upon comparison with t he  s p e c t r a  af  app rop r i a t e  methyl-B-D-glyc~~yranoside . 
tho known glycosidatian  shift^^'^ and the  assignments r epo r t ed  f o r  s im i l a r  g ~ y c a s i d e s ' ~ ' ~ ~ .  

This  infered  t h e  presence of P-D-fucopyranosyl moiety as t he  terminal  sugar r e s i due  which  

is l inked  to B-D-quinovopg-ianasy1 moiety v i a  l2 -+ 1 1  in te rg lycos id ic  l inkage as C-2 appeared  

a t  6.89 ppm lower f i e l d .  Mareover C-l and C-3 resonances of the  B -D-quinovopjranose )$'ere 

Observed a t  2.24 and 1.81 ppm higher  f i e l d  thus  pravid ina  fu r t he r  proof f o r  t he  above  men- 

tioned in te rg lycos id ic  l inkage.  The  appearance of C-2. C-3 and C-4 resonances a t  6 32.23. 

79.45 and 32.38 c l ea r l y  demonstrated the presence  of f r e e  hydroxyl  groups a t  C-6 and C-23 

8 posit ions and involvement of 3 8  -OH group in  t he  formation of glycosidic band . Considering 

a l l  t h e  above ev idences ,  to rvanin-B was ident i f ied  as  neosolaspigenin-3-0-E-D-fucapyranosyl- 

( l  + 21- P -D-quinovopyranoside (1). 

EXPERIMENTAL 

Plant Material - The l e aves  of S. torvum were collected from Dehradun. U.P . ( lndia) .  A 

Voucher specimen is deposited i n  CIMAP herbarium collect ion No.249. 

Extraction and Purif icat ion - The a i r  d r i e d  l e aves  (5.5 kg1 were powdered and ext rac ted  

a t  room temp. by  s t i r r i n g  for 16 h with 2-hexane ( 5  x 7 11 follorved by MeOH ( 5  x 7 l ) .  

The hieOH ex t r ac t  was evapora ted  in  vacuo t o  500 ml. Water(1 11 was added and t he  mixture 

was ext rac ted  with CHC13 l5  x 1 11. CHC13 ex t r ac t  was concentrated t o  d rynes s  (122 g) and 
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a pa r t  of the  ext rac t ive  160 g1 was chromatographed a v e r  s i l i c a  gel and eluted with hexane 

and hexvnc with increasing polar i t ies  of benzene and CHC13. The  e lua tes  were collected i n  

500 m1 portions.  

Table 1 

13c Nmr Chemical Shi f t s  for Torvanin-U (Pyridine-d.)  

Carbon Chemical Carbon Chemical Carban Chemical 
N O .  Shi f t s  No. Shi f t s  No. Shifts  

An important fraction obtained by eluting with CHC13-MeOH (85:151 gave white res idue  14.5g) 

which exhib i ted  the  presence of two spo t s  with very close R f  values on t lc .  The above 



r e s idue ,  on fu r t he r  fract ionation on s i l i c a  gel column using CtICl3-hleOH-H20 (60:17:1U, organic 

l a y e r  a s  eiuent .  100 m1 each  fraction1 y ie lded  torvonin B containing f rac t ions  (17-191 which 

afforded torvonin U (105 mg) on cr)-stal l izat ion (McOH-CHC1 ] 
3 '  

Torvonin B ( 1 1 .  co lour less  powder [g. Calcd fo r  C3yt16q03: C. 63.25: 11. 8.64. Found C. 

63.22: H.8.651. m p  274OC, [a I D  = -4.5°(C.0.30. P y r i d i n e ) .  Ir J KBr cm-' 3700-3200 ( b r o a d .  

OH]. 1380.1215. 1170. 1160-1000 (broad ,C-0-C) .  950,930,900 and 830. 'H Nmr (400 MHr. C5D5NI 

6 0 . 8 2  (311, S .  H-181, 0.84 (3H. s.  H-191, 1.53 [3H, d .  J = 6.5 m ,  H-211. 1.55 (311. d .  J 

= 6.5Hz.11-27). 1 .64  (3H. d .  J = 6.5Hz. H-6 of suga r ) .  1.71 (311. d .  J = G.5iir. H-6 of suga r ) .  

3.55 ( I H ,  d ,  J = 1 lHr .  26% -H) ,  3.65 (1H. t d ,  J = 10. 5Hr, G P  -H).  3.73 ( l t l ,  m. W +  = 

22Hz. 3 a  -H]. 3.80 (4H, m .  sugar-HI. 4.00 ( I H ,  m. sugar-HI. 4.06 ( IH ,  t .  J = 7Hz. 23.1- 

H],  4.20 [ lH .  d d ,  J = 11. 2Hz. 260  -H]. 4.28 ( l H ,  t ,  1 = SHz. sugar-l i) .  4.35 ( l H ,  1. J 

= 1 H  sugar-111. 4.61 [ lH ,  d d .  J=9. 4Hr. sugar-H).  4.63 [ill. Q .  J=7.5Hz. 16-11]. 4.75 [ I l l .  

d .  J = 8Hr. anomoric-HI. 4.81 ( l H ,  b r s .  I V i i  = 411~. anu~aeric-HI:  13C nnlr ( see  t ab le  11. 

Acetylation of torvonin B. Compound (11 (10 mgl was ace ty la ted  with Ac O (0.2 ml]  and ~ , y r i -  
2 

d ine  (0 .2  m11 a t  roam temperature for 12 h and a f t e r  usual work up i t  gave hexaacetvte 

(12 nlgl (Anal. Calcd f o r  C53H78020: C, 61.51: H. 7.54: Found C .  61.53: H. 7.531, mp 16Y°C. 

Ir 3 cm-' 2950. 2845. 1710 ( b r a a d l .  1456. 1382. 1240-1205 ( b r o a d ) .  956,  935, 860, 845. 

MS m/= 1034 [M'] .  914, 503. 397. 283. 273, 189. 171. 153.111. 42. 

Acid Hydrolys is  of torvonin U .  Conipound ( I ]  (20 t m ~ l  i ~ a s  t rea ted  with 78 methanollc :i2SOq 

(5  m11 far 5 h under re f lux  and ~vorked  up a s  usual. The a q  port ion revea led  t he  presence 

of fucose and quinovose on PC (BUUH-ACOH-H,O, 4 :1 :5)  by  comparison with authentic samples L 
4 .5  

while aglycone p a r t  showed s eve ra l  spo t s  on t l c  due to decomposition of gcnuino aglycone . 
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