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T h e  Tota l  S y n t h e s i s  of  Opt ica l ly  Act ive  V e a t c h i n e  

All t he  pub l i shed  i syn theses  in  t he  d i t e rpene  a lka lo id  
series, inc lud ing  our  own  work,  i nvo lved  t he  t o t a l  syn-  
thes i s  of a racemic i n t e rmed ia t e ,  t he  co r re l a t ion  of th i s  
m a t e r i a l  w i t h  a n  optically active d e g r a d a t i o n  p r o d u c t  of 
t h e  same  s t r u c t u r e  and  f ina l ly  t h e  conve r s ion  of t h i s  
optically active relais  c o m p o u n d  to  t he  optically active 
alkaloid .  Thus ,  in  t he  s t r i c tes t  sense, t h i s  s y n t h e t i c  work  
r ep resen t s  n e i t h e r  t he  syn thes i s  of t he  n a t u r a l  fo rm of t he  
a lka lo id  no r  t h e  syn thes i s  of i ts  r acemate .  Since we h a v e  
r ecen t l y  deve loped  a v e r y  eff ic ient  m e t h o d  ~ for  t he  pre-  
p a r a t i o n  of t he  i n t e r m e d i a t e s  I a n d  II, we h a v e  decided 
to  comple te  t he  t o t a l  syn thes i s  of t he  op t ica l ly  ac t ive  
fo rm of v e a t c h i n e  I V  in o rder  to  give a t  leas t  to  t h i s  f i rs t  
r e p r e s e n t a t i v e  of t he  d i t e rpene  a lka lo ids  a ful ly classical  
t r e a t m e n t .  

The  s y n t h e t i c  racemic  c o m p o u n d  12 was r educed  w i t h  
s o d i u m  b o r o h y d r i d e  to one ep imer  of t h e  co r re spond ing  
alcohol.  Th i s  a m o r p h o u s  m a t e r i a l  was  h e a t e d  in xy lene  
w i t h  succinic a n h y d r i d e  and  py r id ine  a n d  y ie lded t he  
r acemic  form of t he  ha l f -es te r  I I I  (mp 188 ~ C o m p o u n d  
I I I  was  t r e a t e d  w i t h  1 e q u i v a l e n t  of b ruc ine  a n d  crys ta l -  
l i za t ion  f rom m e t h a n o l  gave  one of t he  2 d ias te reo-  
i someric  b ruc ine  salts,  m p  136 ~ D e c o m p o s i t i o n  of th i s  
sa l t  y ie lded 1 e n a n t i o m e r  of c o m p o u n d  III, m p  181~ 
Sapon i f i ca t ion  of th i s  m a t e r i a l  gave  t he  co r re spond ing  
op t ica l ly  ac t ive  alcohol.  Th i s  c o m p o u n d  was c rys ta l l ine  
a n d  me l t ed  a t  240 ~ . F inal ly ,  Jones '  o x i d a t i o n  of t he  
a lcohol  y ie lded 1 e n a n t i o m e r  of c o m p o u n d  I (rap 138~ 
This  ma te r i a l  was ind i s t i ngu i shab le  b y  IR, mass  spectro-  
me t ry ,  and  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  in several  
sys t ems  f rom the  p rev ious ly  r epo r t ed  s y n t h e t i c  race- 
m a t e  1,2 (mp 218 ~ and  also f rom t he  ' n a t u r a l '  degrada-  
t i on  p r o d u c t  (vide infra) of t he  same  s t ruc tu re .  Also t he  
me l t i ng  po in t s  of t he  ' n a t u r a l '  d e g r a d a t i o n  p r o d u c t  a n d  
of t he  s y n t h e t i c  c o m p o u n d  were ident ica l .  The  2 mater ia l s ,  
however ,  gave  a s t rong  me l t i ng  p o i n t  e leva t ion  and  showed 
mi r ro r  image- l ike  opt ica l  r o t a t o r y  d ispers ion  curves.  I t  
was  t h u s  clear t h a t  t he  s y n t h e t i c  m a t e r i a l  co r responded  
to t he  mi r ro r  image  of the  n a t u r a l  c o m p o u n d  and  in v iew 
of t he  abso lu te  conf igu ra t ion  es t ab l i shed  3 for t he  n a t u r a l  
m a t e r i a l  m u s t  be  r ep resen ted  b y  the  mi r ro r  image  of 
fo rmula  I. The  a m o r p h o u s  n m t h e r  l iquor  of t h e  crys ta l -  

l ine b ruc ine  sa l t  was  decomposed  a n d  the  l i be r a t ed  hemi -  
es ter  I I I  c rys ta l l ized  to  t he  m e l t i n g  po in t  of 181 ~ Saponi -  
f i ca t ion  y ie lded  a n  alcohol,  m p  240 ~ a n d  J o n e s '  o x i d a t i o n  
of th i s  c o m p o u n d  gave  t he  ke tone  I, m p  138 ~ . Th i s  
m a t e r i a l  gave  no  m e l t i n g  p o i n t  e l eva t ion  or depress ion  
w i t h  t he  ' n a t u r a l '  c o m p o u n d  of t he  same s t ruc tu re .  The  
2 ma te r i a l s  were f u r t h e r m o r e  i nd i s t i ngu i shab le  b y  I R  
a n d  mass  spec t rome t ry ,  a n d  b y  th in - l aye r  c h r o m a t o g r a p h y  
in severa l  sys tems .  The  op t ica l  r o t a t o r y  d ispers ion  cu rves  
of t he  ' n a t u r a l '  a n d  s y n t h e t i c  c o m p o u n d s  ( recorded 
t h r o u g h  t he  cour te sy  of Professor  W. A. AYER, Unive r -  
s i ty  of Albe r t a )  were super imposab le .  

The  p r e p a r a t i o n  of t he  ' n a t u r a l '  ke tone  I was  accom-  
p l i shed  as follows. C o m p o u n d  I I  (mp 161-163 ~ p r e p a r e d  
accord ing  to  DJERASSI 3 was ke ta l ized  in benzene  w i t h  
e thy lene  glycol a n d  p - to luenesu l fon ic  acid to  t h e  ke ta l  V I  
(mp 179~ Th i s  m a t e r i a l  was  t h e n  c o n v e r t e d  to  t he  
mesy l  ke t a l  V (rap 199 ~ b y  r educ t i on  w i t h  l i t h i u m  in 
a m m o n i a  in t he  presence  of a lcohol  fol lowed b y  mesy la -  
t ion.  Deke t a l i z a t i on  in aqueous  acet ic  acid y ie lded t h e  
desi red c o m p o u n d  I (rap 138 ~ wh ich  was iden t i ca l  w i t h  
t he  p rev ious ly  descr ibed  s y n t h e t i c  ma te r i a l s  z b y  IR, 
mass  spec t rome t ry ,  a n d  t h i n - l a y e r  chromatography. The  
reverse  process,  i.e. t h e  convers ion  of I to  I I ,  was  accom- 
pl ished in exac t ly  t he  same  m a n n e r  ( subs t i t u t i ng  ace ty la -  
t ion  for mesy la t ion)  and  t h e  c o m p o u n d s  V, V I  a n d  I I  
t h u s  p r e p a r e d  were iden t ica l  w i t h  those  m e n t i o n e d  a b o v e  
b y  t h i n - l a y e r  c h r o m a t o g r a p h y ,  IR ,  mass  s p e c t r o m e t r y  
a n d  mixed  m e l t i n g  poin t .  

Since we h a v e  a l r eady  descr ibed  4 the  conve r s ion  of 
DJERASSI'S c o m p o u n d  I I  to  ga r ry ine  and  vea t ch ine ,  t h e  
t o t a l  syn thes i s  of t he  n a t u r a l  op t i ca l ly  ac t ive  fo rm of these  
a lka lo ids  is comple te  5. 

Zusammen/assung. Die ers te  T o t a l s y n t h e s e  des Ga r rya -  
Alkaloids  Vea tch in ,  das  he iss t  des na t i i r l i chen  op t i schen  
I someren ,  wi rd  beschr ieben .  
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