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AN IMPROVED STEREOSELECTIVE REDUCTION FOR THE 

PREPARATION OF S - 7 - P H E N Y L N O R C A R A N E  

* 
Paul R. Morris and James D. Woodyard 

Department of Chemistry and Killgore Research Center 
West Texas State University, Canyon, Texas 79016 

The first reductions of the epimeric 7-chloro-7-phenyl- 

norcaranes (I) furnished a mixture of +- and e-J-phenyl- 
norcarane (IIa and I I b )  and an unidentified olefin.' The in- 

herent difficulties involved in purification of this mixture 

led Jensen and Patterson' to employ a modified procedure of 

K ~ i v i l a . ~  

tion of the 7-chloro-7-phenylnorcaranes in that it furnished 

essentially only one of the 7-phenylnorcaranes and an olefin. 

The reduction of I with three equivalents of lithium aluminum 

hydride and 0.1 equivalent of triphenyltin chloride in re- 

This provided a much superior procedure for reduc- 

fluxing glyme, gave 80% IIa, 1% IIb and 19% of olefin;' the 

olefin was removed with ozone according to the procedure of 

Hodgkins, Woodyard and Stephenson' resulting in a 50-60% over- 

all yield of *-7-phenylnorcarane based on the mixed chloro 

compounds. 

I 

9 7% 

IIa 

3% 

I I b  
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P. R. MORRIS AND J. D. WOODYARD 

We f o u n d  t h a t  t h e  r e p o r t e d  p r o c e d u r e  g a v e  i n c o m p l e t e  re-  

d u c t i o n  o f  t h e  c h l o r o  c o m p o u n d s  a n d  n o t e d  t h a t  v a r y i n g  r e a c c  

t i o n  c o n d i t i o n s  d i d  n o t  e f f e c t  t h e  p e r c e n t a g e  o f  o l e f i n  w h i l e  

t h e  r a t i o  o f  e- t o  E - 7 - p h e n y l n o r c a r a n e  v a r i e d .  T h i s  s u g -  

g e s t e d  t h a t  t h e  o l e f i n i c  m a t e r i a l  f o u n d  i n  t h e  r e a c t i o n  mix- 

t u r e  was f o r m e d  b y  r e d u c t i o n  o f  a c h l o r i n a t e d  o l e f i n  p r o d u c e d  

d u r i n g  t h e  p r e p a r a t i o n  o f  7-chloro-7-phenylnorcarane. A n a l y -  

sis o f  t h e  r e a c t i o n  m i x t u r e  o f  t h e  p r e p a r a t i o n  o f  I b y  v p c  

p r i o r  t o  d i s t i l l a t i o n ,  d e m o n s t r a t e d  t h e  p r e s e n c e  o f  t h r e e  com- 

p o n e n t s  t h e  s e c o n d  o f  w h i c h ,  p r e s u m a b l y  a n  o l e f i n ,  c o u l d  b e  

removed b y  o z o n i z a t i o n .  T h e  r e d u c t i o n  o f  a s a m p l e  o f  o z o n i z e d  

u n d i s t i l l e d  I f u r n i s h e d  a 50% y i e l d  o f  7 - p h e n y l n o r c a z a n e  (96% 

I I a  a n d  4 %  I I b )  a n d  n o  o l e f i n ,  d e m o n s t r a t i n g  t h a t  t h e  o l e f i n  

w a s  n o t  p r o d u c e d  d u r i n g  t h e  r e d u c t i o n  o f  I ,  i n  f a c t ,  w e  a l s o  

o b s e r v e d  t h a t  t h e  t r i p h e n y l t i n  c h l o r i d e  a d d s  n o t h i n g  t o  t h e  

r e a c t i o n  e i t h e r  i n  t e r m s  o f  t h e  s t e r e o s e l e c t i v i t y  o r  r a t e  

o f  t h e  r e a c t i o n .  

4 

T A B L E  I .  R E D U C T I O N  OF 7-CHLORO-7-PHENYLNORCARANE 

Vpc A n a l y s i s  o f  
R e a c t i o n  M i x t u r e  ,- 

R e a c t i o n  R e a c t i o n  C o n d i t i o n s  

temp t i m e d  s o l v e n t  L i A 1 H 4 ( P h ) 3 S n C 1  I I I a  I I b  I I Ie  

la 8 0  1 . 5  g l y m e  2 . 7 3 g  . 9 3 g  2 5  5 2  3 2 0  

2 b  8 0  1 . 5  g l y m e  2 . 7 3 g  . 9 3 g  2 8  6 9  3 - 
3c  2 5  1 2  d i g l y m e  0 . 7 4 g  - - 9 7  3 - 
q b  2 5  5 4  d i g l y m e  3 . 6 7 g  - - 9 4  6 r 

a )  48  m l  o f  s o l v e n t  a n d  5 g o f  u n p u r i f i e d  I were e m p l o y e d .  
b )  4 8  m l  o f  s o l v e n t  a n d  5 g of p u r i f i e d  I were e m p l o y e d .  
c )  2 0  m l  o f  s o l v e n t  a n d  1 g o f  p u r i f i e d  I were e m p l o y e d .  
d )  T i m e  r e c o r d e d  i n  h r s .  e )  u n i d e n t i f i e d  o l e f i n .  
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P R E P A R A T I O N  OF e - 7 - P H E N Y L N O R C A R A N E  

T h u s ,  r e d u c t i o n  o f  1 g o f  p u r i f i e d ,  o l e f i n - f r e e  J - c h l o r o -  

7 - p h e n y l n o ~ c a r a n e ~  e m p l o y i n g  f o u r  e q u i v a l e n t s  o f  l i t h i u m  a l u -  

minum h y d r i d e  i n  d i g l y m e  (g lyme  r e q u i r e s  l o n g e r  r e a c t i o n  t i m e s )  

a t  2 5 "  f o r  1 2  h r s .  r e s u l t e d  i n  c o m p l e t e  r e d u c t i o n  of I ,  a f -  

f o r d i n g  a 65% y i e l d  of  t h e  7 - p h e n y l n o r c a r a n e s  (97% I I a ,  3% 116 

by v p c  ) and  n o  o l e f i n ;  t h e  r e d u c t i o n  o f  l a r g e r  s a m p l e s  re- 

q u i r e d  l o n g e r  r e a c t i o n  t i m e s .  

4 

EXPERIMENTAL 

P r e p a r a t i o n  and  P u r i f i c a t i o n  of 7-Chloro-7-Phenplnorcarane CZ>, 

7-Chloro-7-phenylnorcarane w a s  p r e p a r e d  by t h e  p r o c e d u r e  o f  

Hodgkins '  f r o m  5 8  g o f  p o t a s s i u m  = - b u t o x i d e ,  20 .77  g o f  

b e n z a l  c h l o r i d e ,  a n d  320  m l  o f  c y c l o h e x e n e .  The  r e s u l t i n g  7- 

chloro-7-phenylnorcarane was t h e n  d i s t i l l e d ,  f u r n i s h i n g  20 g 

o f  I ,  b p .  83-86 ' /0 .2  m m ,  l i t , 2  b p .  8 0 - 8 5 * / 0 . 1 5  mm; l i t . 4  88- 

92 ' /0 .05  mm.  A n a l y s i s  by nmr r e v e a l e d  t h e  p r e s e n c e  o f  a n  

o l e f i n ;  i t  w a s  s m o o t h l y  r emoved  by b u b b l i n g  a s t r eam o f  3-% 

o z o n e  t h r o u g h  a 250  m l  g a s  wash b o t t l e  c o n t a i n i n g  a magne t -  

i c a l l y - s t i r r e d  m i x t u r e  o f  2 0  g o f . 1  i n  1 5 0  m l  o f  95% a c e t i c  

a c i d .  The  g a s  w a s  t h e n  p a s s e d  t h r o u g h  a 2% s o l u t i o n  o f  p o t a s -  

s i u m  i o d i d e ,  and  t h e  r e a c t i o n  a l l o w e d  t o  p r o c e e d  f o r  1 5  min .  

a f t e r  i o d i n e  f i r s t  a p p e a r e d  i n  t h e  p o t a s s i u m  i o d i d e  t r a p  

( t o t a l  o z o n i z a t i o n  t ime w a s  40  m i n . ) .  

w e r e  a d d e d  and  t h e  w h o l e  a l l o w e d  t o  s t i r  o v e r n i g h t .  The re- 

a c t i o n  m i x t u r e  was e x t r a c t e d  w i t h  e t h e r ,  washed  i n  s u c c e s s f o n  

w i t h  w a t e r ,  1 0 %  s o d i u m  h y d r o x i d e ,  s a t u r a t e d  s o d i u m  c h l o r i d e  

s o l u t i o n ,  a n d  d r i e d  o v e r  c a l c i u m  c h l o r i d e .  Removal  o f  t h e  

Then 1 0  m l  o f  30% H202 
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P. R. MORRIS AND J. D. WOODYARD 

solvent in vacuo furnished 15.98 g (60% based on benzal chlo- 

ride) of I, with an isomeric ratio of 2:14 Cnmr). 

Reduction of 7-Chloro-7-Phenylnorcarane (I).-Lithium alurdnum 

hydride (0.74 g, 0.0195 mol) was added to 20 ml of dry diglyme 

in a three-necked 100 ml flask equipped with a dropping funnel, 

thermometer, CaC12 drying tube, and magnetic stirrer and the 

whole cooled to 25' by means of an ic.e bath. Then 1.0 g 

(0.0048 mol) of purified I, mixed with twice its volume of 

diglyme, was added to the solution dropwise, not allowing the 

temperature to rise above 25'. After the reaction had pro- 

ceeded 12 hrs., the excess LiA1H4 was destroyed by the slow, 

sequential addition 0 2  0.8 ml H20, 0.8 ml 15% NaOH and 2.4 ml 

H20.6 

ether, and the etheral solution washed with H20 and dried over 

CaC12. The ether was evaporated in vacuo and the residue 

distilled, providing 0.54 g (65x1 o f  IT, bp. 133-136'/15 mm, 

lit.' 127-128*/13 mm; lit.' 68-70*/0.2 mm, which analyzed, by 

V P C , ~  as 9 7 %  1Ia and 3X IIb. 

The mixture was filtered, the filtrate taken up in 

Acknowledgment.-The authors wish to acknowledge the financial 
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