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The r e c e n t ,  i n c r e a s e d  a t t e n t i o n  i n  t h e  chemoprevent ive 

role o f  r e t i n o i d s  

i a l  t i s s u e s ,  h a s  

l a b e l l e d  r e t i n o i c  

i n  t h e  development  o f  c a n c e r s  of t h e  e p i t h e l -  

prompted i n t e r e s t  i n  s y n t h e s e s  of r ad io -  

a c i d ,  i t s  ana logues  and m e t a b o l i t e s .  For  a 

3 
s y n t h e s i s  o f  *-5 ,6-d ihydrore t ino ic  a c i d  [lo- H I ,  l a r g e  quan- 

t i t i e s  of a p r e c u r s o r ,  c i s -d ihydro ionone  (L), w e r e  r e q u i r e d .  

A n  obvious  and i n v i t i n g  approach from t h e  s t a n d p o i n t  of s i m -  

p l i c i t y  and cost  appeared  t o  be t h e  s e l e c t i v e  r e d u c t i o n  of t h e  
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r i n g  double-bond of 8-ionone (2). Although numerous methods 

to  accomplish t h e  r e d u c t i o n  o f  z to  3 i n  good to e x c e l l e n t  

y i e l d  have been r e p o r t e d I 2  t h e  o n l y  r e p o r t 3  f o r  t h e  d i r e c t  

conve r s ion  of 2 t o  1 , b y  hydrogena t ion  w i t h  Raney n i c k e l ,  y i e l d s  

mix tu re  of  1 and 3 i n  u n s p e c i f i e d  p r o p o r t i o n s .  

- 3 a p p a r e n t l y  were s e p a r a t e d  as t h e i r  semicarbazones by r e p e a t e d  

r e c r y s t a l l i z a t i o n s ,  b u t  t h e  p rocedure  i s  t e d i o u s :  n e i t h e r  t h e  

y i e l d ,  p u r i t y  no r  a comple te  c h a r a c t e r i z a t i o n  of 1 was r e p o r t -  

ed. W e  now d i s c l o s e  a n  exceed ing ly  s imple ,  modera te ly  s e l e c t i v e  

r e d u c t i o n  o f  2 to  1 t o g e t h e r  w i t h  a f a c i l e  p u r i f i c a t i o n  o f  1 on 

a mult igram scale via p r e p a r a t i v e  HPLC, and s p e c t r a l d a t a  conso- 

n a n t  w i t h  t h e  s t r u c t u r e  o f  1. 

4 

P roduc t s  I and 

EXPERIMENTAL 
1 Both H and 13C NMR s p e c t r a  were o b t a i n e d  on a Bruker  WP- 

200-mHz ins t rumen t .  Chemical s h i f t  v a l u e s  are e x p r e s s e d  i n  
p a r t s  p e r  m i l l i o n  downf ie ld  f r o m  i n t e r n a l  (CH3)4Si. The I R  
spec t rum w a s  measured n e a t  on s a l t  p l a t e s  u s i n g  a Perkin-Elmer 
283 spec t rophotometer .  The h i g h  r e s o l u t i o n  mass spec t rum w a s  
performed by Shrade r  A n a l y t i c a l  Laboratories, Det ro i t ,  Michi- 
gan  and t h e  e l e m e n t a l  a n a l y s i s  w a s  performed by G a l b r a i t h  Lab- 
oratories, Knoxvi l le ,  Tennessee.  

- cis-Dihydroionone (11.- A s o l u t i o n  o f  4 .81  g (25 mmol) o f  B- 

ionone (Ald r i ch )  i n  75 m l  o f  e t h a n o l  w i t h  95 mg of 5% Pd/C w a s  

stirred under  an  atmosphere o f  hydrogen f o r  0.5 h r .  r e s u l t i n g  

i n  an  uptake  o f  616 m l  (27.5 mmol) of  hydrogen. The r e a c t i o n  

mix tu re  w a s  f i l t e r e d  through C e l i t e  and c o n c e n t r a t e d  under  re- 

duced p r e s s u r e  t o  a mobile o i l  (4.85 g ,  99.7%) c o n s i s t i n g  o f  

- 1 ( 7 0 % )  and 4 ( 3 0 % ) 5  as de termined  by normal phase  HPLC e l u t e d  

w i t h  hexane: e t h y l  acetate ( 9 9 : l )  a t  2 ml/min w i t h  r e f r a c t i v e  

index  d e t e c t i o n .  I n  t h i s  a n a l y t i c a l  HPLC, b a s e l i n e  s e p a r a t i o n  

w a s  ach ieved  between 4 ( r e t e n t i o n  t i m e  = 11 min) and 1 ( r e t e n -  

1 4  1 
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t i o n  t i m e  = 1 3  m i n ) ,  and n o  B-ionone (2) ( r e t e n t i o n  t i m e  = 1 5  

min) w a s  d e t e c t e d .  The e n t i r e  m i x t u r e  (4 .85  9) of I and 4 w a s  

i n j e c t e d  o n t o  a Waters P r e p a r a t i v e  500 HPLC f i t t e d  w i t h  t w o  

normal  p h a s e  columns i n  tandem e l u t e d  w i t h  hexane:  e t h y l  ace- 

ta te  ( 9 9 : l )  a t  150 m l / m i n  w i t h  refractive i n d e x  d e t e c t i o n .  

W e l l - d e f i n e d  ( a l t h o u g h  n o t  b a s e l i n e )  p e a k  s e p a r a t i o n  w a s  ob- 

s e r v e d  €or 1. and i. The e l u e n t  be tween 30 a n d  40 m i n u t e s  ( to -  

t a l  volume - 1500 m l )  w a s  collected. C o n c e n t r a t i o n  of t h e  col- 

lected e l u e n t  u n d e r  r e d u c e d  p r e s s u r e  y i e l d e d  1 . 9 4  g ( 4 0 % )  of 

- 1 as a mobile o i l 6  i n  98% p u r i t y  as a s c e r t a i n e d  by a n a l y t i c a l  
I normal  p h a s e  :rPLC. 

'H N M R ( C D C 1 3 ) :  

C 4 H ) ,  6 .05  (d ,  1, J = 1 5 . 8 1  Hz, side c h a i n  C 3 H ) ,  2 .25  (s ,  3 ,  
C O C H 3 ) ,  2 .00 ( m ,  1 r i n g  C H ) ,  1 .90 (ad,  1, J = 4.03 ,  10.86 H Z ,  

r i n g  C I H ) ,  1 .70-0.85 ( m , 6 ) ,  1 - 0 5  ( s ,  31,  0 .75 ( S r 3 ) r  0 .72  ( d r  
3 ,  J = 6.59 Hz, r i n g  C6 m e t h y l ) ;  p a r t i a l  1 3 C  NMR(CDC13) : 

197.58 ( s ,  side c h a i n  C z ) ,  147.27 (d ,  side c h a i n  C 4 ) ,  133.38 

( d ,  s i d e  c h a i n  C 3 ) ,  54.89 ( d ,  r i n g  C1); I R ( f i 1 m )  : 

2875,  1680,  1625,  1455 crn-'; MS: 

- Anal .  Calcd f o r  Cl3HZ20: C,  80.35;  H ,  11.41.  

Found: C ,  80.59;  H ,  11 .46 .  

6 6.85 ( d d ,  1, J = 10.86 ,  1 5 . 8 1  Hz, s i d e  c h a i n  

6 

6 

2980, 2930, 

194.1664 ( C a l c d  1 9 4 . 1 6 6 9 ) .  
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An u n s u c c e s s f u l  a t t e m p t  t o  pre-  

5. Compound 4 gave I R  and 'H NMR s p e c t r a  i n  f u l l  acco rd  w i t h  

t h e  proposed s t r u c t u r e :  I R ( f i 1 m )  : 1715 c m - I  ( C = O ) ;  'H 

NMR(CDC13) :  6 2.40 ( t ,  2 ,  J = 6.85 Hz, CI12COCH3)., 2.13 
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!s, 3, C O C H j ) .  - 

6 .  The cis a x i a l - e q u a t o r i a l  r e l a t i o n s h i p  f o r  t h e  hydrogens 

a t  t h e  1 and 6 p o s i t i o n s  o f  p u r i f i e d  1 w a s  conf i rmed by 

t h e  magnitude of t h e i r  c o u p l i n g  c o n s t a n t  (J = 4.03 Hz) a s  

a s c e r t a i n e d  by doub le  resonance  expe r imen t s .  Composed of 

1 3  .sharp l i n e s ,  t h e  13C NMR of - 1 is  also i n  harmony w i t h  

t h e  p r e s e n c e  of a s i n g l e  s t e r e o i s o m e r .  W e  a r e  assuming 

t h a t  t h e  bulky 3-buten-2-one s i d e  c h a i n  of 1 o c c u p i e s  an  

e q u a t o r i a l  r i n g  p o s i t i o n ,  t h e r e b y  p r e c l u d i n g  t h e  p o s s i -  

b i l i t y  of a t r a n s  e q u a t o r i a l - e q u a t o r i a l  r e l a t i o n s h i p  f o r  

t h e  1 and 6 r i n g  p o s i t i o n  p r o t o n s  o f  A. 
7. T h i s  y i e l d  of p u r e  1 r e p r e s e n t s  a 57% recove ry  o f  t h e  a- 

v a i l a b l e  1 i n  t h e  mix tu re .  W e  have found t h a t  a less con- 

s e r v a t i v e  c o l l e c t i o n  of 1. by HPLC s e r i o u s l y  compromises 

i t s  p u r i t y .  
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