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SUMMARY 

The s y n t h e s i s  of 3H -diosgenin,  3H -esmilagenin and 
3H - t igogenin ( t h r e e  p o t e n t i a l  hypocholesterolemic agen t s )  was 
accomplished by low p r e s s u r e  hydrogenation of commercial (Sigma 
D 1634) diosgenin w i t h  3H -gas. 
obtained w a s  s epa ra t ed  by s i l i ca  g e l  G-60 column chromatography 
by use of a benzene: e t h y l  a c e t a t e  (8:2 v /v )  s o l u t i o n .  
P u r i f i c a t i o n  of each sapogenin was by TLC chromatography. 

The mixture  of 3H m a t e r i a l s  
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Modified Wilzbach l a b e l i n g  Q i t h  r educ t ion .  

INTRODUCTION 

Diosgenin,  esmilagenin and t i ogen ine  are found i n  t h e  Mexican Yam (Dioscorea 

tokoro ,  Nakino). This  Yam and its e x t r a c t s  have. been suggested as p o s s i b l e  

hypocholesterolemic agen t s ,  because of t h e i r  s t r u c t u r e s  and poor i n t e s t i n a l  

abso rp t ions  (1,2) .  It w a s  necessary t o  p repa re  t h e s e  t h r e e  compounds 

l abe led  t o  s tudy  t h e i r  i n t e rmed ia ry  metabolism. 

3H -hydrogenation a t  low p res su re  of diosgenin (Sigma D 1634) (36-Hydroxy-5- 

spirostene;[25R],  5-Spirostene-36-01). (See F igu re  1). The hydrogenation with 

t r i t i u m  gas w a s  c a r r i e d  o u t  i n  acetone s o l u t i o n .  

contained a l l  t h r e e  of t h e  compounds w a s  used. The H-labeling was c a r r i e d  ou t  

by a modified Wilzbach r e a c t i o n  (3) .  This  r e a c t i o n  y i e lded  a l l  t h r e e  products  

t r i t i u m  l abe led .  The pre- labeled mixture  contained 98.5% d iosgen in ,  1% 

esmilagenine,  and 0.5% t igogenine.  After t h e  Wilzbach l a b e l i n g  procedure t h e  

mixture  contained 56% d iosgen in ,  28% esmilagenin and 16% t igogen in  by t r i t i o n  

assay.  The mixtures  were sepa ra t ed  by column chromatography. 

The s y n t h e s i s  w a s  t h e  

Commercial diosgenine which 
3 

EXPERIMENTAL AND RESULTS 

To 10 mg. of r e c r y s t a l l i z e d  diosgenin (Sigma D-1634) (m.p. 2040-206'; 

6<]2D5-129O i n  CHC1 ) d i s so lved  i n  25 m l  of acetone w i t h  103 mg. of plat inum 3 
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- 5% on charcoal  c a t a l y s t  (K and K - 17845); w a s  slowly added wi th  shaking 

30 c u r i e s  of 'H2 -gas (New England Nuclear) i n  a c losed  system. 

h r s  of a g i t a t i o n  t h e  r e a c t i o n  was s topped.  ( D i f f e r e n t  ba t ches  us ing  va ry ing  

amounts of t r i t i u m ,  diosgenine and c a t a l y s t  were t r i e d :  t h i s  r a t i o  was t h e  

b e s t ) .  

mixture w a s  then b o i l e d  f o r  1 hour w i t h  50 m l  of 10% KOH t o  remove exchangeable 

3H. 

260 m C i .  Some was i n  a non- s t e ro ida l  po r t ion .  The mixture  w a s  then e x t r a c t e d  

t h r e e  t i m e s  w i t h  e t h e r .  The e t h e r  s o l u t i o n  w a s  evaporated t o  dryness  and 

t h e  s o l i d s  r ed i s so lved  i n  a few drops of  benzene and t h i s  s o l u t i o n  added 

t o  a s i l i c a  g e l  G-60 chromatography column (2.5 x 50 c m  ) (Bio-si l  A, 100 

-mesh-Bio-Rad Lab, Richmond, CA.). A s o l v e n t  system (100 m l  ) ,  benzene:ethyl  

a c e t a t e  (8:2 v/v)  w a s  used t o  e l u t e  t h e  column. Test- tubes each wi th  1 m l  

i n d i v i d u a l  f r a c t i o n  was assayed f o r  H - r a d i o a c t i v i t y .  The a c t i v i t y  w a s  only 

found i n  t h r e e  groups of  t e s t - tubes  (13-18; 25-36; 56-65). The test- tube  

con ten t s  of each group w a s  pooled and t h e  so lven t  evaporated.  

a c t i v i t y  f o r  diosgenine was 1.09 mCi/mmole; 3.00 mCi/mmole f o r  esmilagenin 

and 1 . 7 7  mCi/mmole f o r  t i gogen in .  Fu r the r  p u r i f i c a t i o n  f o r  each group was 

c a r r i e d  ou t  by gas l i q u i d  chromatography, t h e  column was GP 10% DEGS-PS on 

A f t e r  24 

The s o l u t i o n  was f i l t e r e d  and t h e  acetone was evaporated.  The ob ta ined  

A t  t h i s  po in t  t h e  t o t a l  3H - a c t i v i t y  recovered from t h e  mixture  w a s  

3 

The s p e c i f i c  
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Synthesis of3H-Diosgenin, 3H-Esmilagenin and 'H-Tigogenin. 1283 

80/100 Supelcoport (Supelco, Inc. Bel le fonte ,  PA). (310" i n j e c t o r ,  280' 

oven, 20 mllmin N >;  t h e  s t e r o l s  showed e l u t i o n  peaks a t  8.21, 8.78, and 

9.09 min, f o r  esmilagenin, diosgenin, and t igogenin,  respec t ive ly .  P u r i f i c a t i o n  

using s i l i c a - g e l  TLC p l a t e s ,  (G-type 250 microns-Caltech, Newark, DE) was 

made f o r  each one of t h e  l a b e l l e d  sapogenins with a so lvent  system of  benzene:ethyl 

a c e t a t e :  (80 :20  v/v) ,  and t h e  RF values  were 0.72, 5.64, and 0.60 f o r  esmilagenin, 

diosgenin and t igogenin,  respec t ive ly .  

2 

It i s  known t h a t  WFlzbach method (3) has  a tendency t o  y i e l d  reduct ion 

of unsaturated bonds. It w a s  the  i n t e n t i o n  of t h e  i n v e s t i g a t o r s  t o  increase  

t h e  y i e l d  of t h i s  reduct ion by use of Pt-C. 

of t h e  rare t igogenin and esmilagenin could a l s o  be obtained. 

of chemical s t e r o l  w a s  determined by spec t ra  (4) and char r ing  (5). 

I n  thismanner  reasonable  amounts 

The amount 

Radioact ivi ty  w a s  determined by use of a Packard Tri-Carb 460 Liquid 

S c i n t i l l a t i o n  Spectrometer using Bioflour  (New England Nuclear) a9 t h e  counting 

medium wi th  pulse  height  d i scr imina t ion  f o r  3H. 

long enough t o  ensure a maximum e r r o r  of 5 2%. 

obtained f o r  t h e  highly p u r i f i e d  diosgenin w a s  0.97 mCi/mmole; 2.10 mCi/mmole 

f o r  esmilagenin and 1 .25  m C i I m m o l e  f o r  tigogenin. 

Counting was f o r  a per iod 

The f i n a l  s p e c i f i -  a c t i v i t y  
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