
This article was downloaded by: [Tomsk State Polytechnical University]
On: 19 September 2012, At: 00:06
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic
Chemistry
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Highly Selective Oxidative Cleavage of Aryl Substituted
Olefins with Pyridinium Chlorochromate
Vikram Narasimhan a , Rajendra Rathore a & S. Chandrasekaran a
a Department of Chemistry, Indian Institute of Technology, Kanpur, 208 016, India

Version of record first published: 06 Dec 2006.

To cite this article: Vikram Narasimhan, Rajendra Rathore & S. Chandrasekaran (1985): Highly Selective Oxidative Cleavage
of Aryl Substituted Olefins with Pyridinium Chlorochromate, Synthetic Communications: An International Journal for Rapid
Communication of Synthetic Organic Chemistry, 15:9, 769-774

To link to this article:  http://dx.doi.org/10.1080/00397918508063871

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any form to
anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae, and drug doses should
be independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims,
proceedings, demand, or costs or damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397918508063871
http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 15  c 9 ) ,  769-774 (1985)  

HIGHLY SELECTIVE O X I D A T I V E  CLEAVAGE OF ARYL SU3STITUTED 

OLEFINS W I T H  P Y H I G I N I U M  CHLOROCHROMATE 

V ik ram Narasimhan, R a j e n d r a  R a t h o r e  
and S. Chandrasekaran* 

Depar tmen t  o f  C h e m i s t r y ,  
I n d i a n  I n s t i t u t e  o f  Technology,  Kanpur  2 0 8  016, I n d i a  

A f t e r  t h e  i n i t i a l  s t u d i e s  o n  t h e  o x i d a t i v e  p r o p e r -  

1 t i e s  o f  p y r i d i n i u m  c h l o r o c h r o m a t e  ( P C C )  b y  Corey  a 

l i t t l e  under  a decade ago, t h e r e  have  been numerous 

s t u d i e s  w h i c h  have r e v e a l e d  t h e  v e r s a t i l i t y  o f  t h i s  

r e a g e n t  f o r  t h e  m i l d  and s e l e c t i v e  o x i d a t i o n  o f  a number 

L 
o f  o r g a n i c  s u b s t r a t e s .  O x i d a t i v e  c l e a v a g e  o f  m u l t i p l e  

bonds b y  P C C  i s  shown t o  b e  l i m i t e d  t o  d e o x i r n a t i o n  re- 

a c t i o n s  . 3’4 I n  a d d i t i o n ,  h i g h l y  a c t i v a t e d  l i n e a r  and 

c y c l i c  e n o l i c  c a r b o n - c a r b o n  d o u b l e  bonds a r e  r e p o r t e d  

t o  be o x i a i z e d  b y  t h i s  r e a g e n t  y i e l d i n g  e s t e r s  and l a c -  

t ones ,  r e s p e c t i v e 1  y.5 I n  genera l ,  however, p y r i d i n i u m  

c h l o r o c h r o m a t e ,  i n  c o n t r a s t  t o  o t h e r  o x i d a n t  d e r i v a t i -  

v e s  o f  chromium(VI) ,  has  been r e p o r t e d  i n a c t i v e  t o w a r d s  

To whom co r respondence  s h o u l d  b e  addressed. * 
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770 NARASIMHAN, RATHORE, AND CHANDRASEKARAN 

c a r b o n - c e r b o n  d o u b l e  b o n c s ’  a n d  t r i p l e  b o n d s . 6  I n  t h e  

c o u r s e  o f  o u r  s t u d i e s  o n  o x i d a t i v e  c y c l i z a t i o n  ure h a v e  

r e c e n t l y  shown t h a t  t e r t i a r y  7 - h y d r o x y  o l e f i n s  o n  t r e a t -  

ment  w i t h  P C C  g i v e  r e a s o n a b l e  y i e l d s  o f  7 - l a c t o n e s , w i t h  
r l o s s  o f  o n e  c a r b o n .  T h i s  p r o m p t e d  u s  t o  e x a m i n e  i n  

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

w o u l d  u n d e r g o  o x i d a t i v e  c l e a v a g e  w i t h  PCC. I n  t n i s  

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

c l e a v a g e  o f  c a r b o n - c a r a o n  d o u b l e  b o n d s  D e a r i n g  a r y l  

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

T r e a t m e n t  o f  a n u m b e r  o f  a r y l  s u b s t i t u t e d  o l e f i n s  

w i  t h p y r i  d i  nium c h l o  r o c n r o m a t  e/Cel i t e  

a n e  u n d e r  r e f l u x  f o r  30-45 h r e s u l t e d  i n  o x i d a t i v e  

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

i n  v e r y  g o o d  y i e l d s .  T h e  r e s u l t s  o f  t h e s e  o x i d a t i o n s  

a r e  s u m m a r i z e d  i n  t h e  T a b l e .  

i n  d i c h l o  rom e t h -  

I t  i s  e v i d e n t  from t h e s e  r e s u l t s  t h a t  a r y l  s u b s t i -  

t u t e d  a c y c l i c  o l e f i n s  do u n d e r g o  o x i d a t i v e  c l e a v a g e  o n  

t r e a t m e n t  w i t h  PCC ( e n t r i e s  1 -6) .  A n o t e w o r t n y  f e a t u r e  

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

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

t h e  p r e s e n c e  o f  a l k y l  s u b s t i t u t e d  o l e f i n s  ( e n t r i e s  7 -  

1 0 ) .  A l k y l  s u b s t i t u t e d  acycl ic  o l e f i n s  a r e  i n  g e n e r a l  

u n r e a c t i v e  t o w a r d s  P C C  u n d e r  t h e  same c o n d i t i o n s  

( e n t r i e s  11 a n d  1 2 ) .  C y c l i c  o l e f i n s  do n o t  u n d e r g o  
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 TABLE^ 
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Molar Time Product '  Yitld E n t r y  O l e f i n  r a t i o  (h) 

1. 

2.  

3.  

4. 

5. 

6. 

7 .  

8. 

t r a n s - s t i l b e n e  1:5 32 

1 , l -D ipheny l -  1:5 35 
e t h  y l  ene 

1, I -D ipheny l -  1;5 26 
propene 

Te t r ap hen y l -  185 38  
e t h y l e n e  

9-Benzyl idene-  1:5 2 8  
f l u o r e n e  

@ 0. 1:5 30 

1:5 40 a2 

B en zal d eh yde 

B anzop h en0 ne  

90 

84 

Benzophenone 92 

B enzop henone 9 0  

B e n z a l  deh yd e 85 
+ Fluorenone  86 

B enzop henone 90 
+ Cycloheptanone 87 

B e n z a l  deh yde 85 

Benzaldehyde 84 

+ cyo,'. 
1;5 30 Benzophenone 82 

.">? 7 2  

0 . . contd .  
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T a b l e  ( con td . )  

M o l a r  T ime Product b 
E n t r y  O l e f i n  r a t i o  (h) Y i t l  dC 

10. 

@ 1 r  H 

12. t r a n s - 2 -  
undecene 

13. C y c l o h e x e n e  

14* Q 
o+ 15. 

1:5 

1:5 

1:5 

1:5 

1:s 

1:5 

35 0 e n z a l  d e h  yde 80 

+ 

0 

35 No r e a c t i o n  - 

35 No r e a c t i o n  - 
35 2-Cyclohexenone g d  

17 

40 &. 
a. O x i d a t i o n s  were c a r r i e d  o u t  i n  d i c h l o r o m e t h a n e  

b. P r o d u c t s  were c h a r a c t e r i s e d  b y  c o m p a r i s o n  w i t h  

u n d e r  g e n t l e  r e f l u x .  

a u t h e n t i c  samples ( s p e c t r a ,  TLC, m.p. and m.p. o f  
2 , 4 -  n i t  rop hen  y l  h yd r azo ne) . 

c. All y i e l d s  r e f e r  t o  i s o l a t e d  p r o d u c t s .  

d. A lot o f  s t a r t i n g  m a t e r i a l  r e m a i n e d  u n r e a c t e d .  
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OXIDATIVE CLEAVAGE 773 

o x i d a t i v e  c l e a v a g e  w i t h  PCC b u t  a l l y l i c  o x i d a t i o n  i s  

obse rved ,  a l b e i t ,  i n  l o w  y i e l d s  ( e n t r i e s  13-15).  I n  

summary, i t  may be m e n t i o n e d  t h a t  a l t h o u g h  o x i d a t i o n  o f  

c a r b o n - c a r o o n  m u l t i p l e  bonds does n o t  t a k e  p l a c e  w i t h  

P C C  i n  t h e  p r e s e n c e  o f  r e a d i l y  o x i d i z a b l e  f u n c t i o n a l  

groups , ’  s e l e c t i v e  and f a c i l e  o x i d a t i v e  c l e a v a g e  o f  

a r y l  s u b s t i t u t e d  a c y c l i c  o l e f i n s  has been  o b s e r v e d  f o r  

t h e  f i r s t  t i m e  w i t h  t h i s  reagen t .  4 g e n e r a l  p r o c e d u r e  

f o r  t h e  o x i d a t i v e  c l e a v a g e  w i t h  P C C  i s  g i v e n  belour. 

To a s o l u t i o n  o f  t h e  o l e f i n  (2  mmol) i n  d i c h l o r o -  

methane (15 m l ) ,  a f i n e l y  powdered and homogenized m i x -  

t u r e  o f  p y r i d i n i u m  c h l o r o c h r o m a t e  ( 1 0  mmol) and C e l i t e  

(5 .0  9) was added. The r e a c t i o n  m i x t u r e  was r e f l u x e d  

f o r  25-40  h r  and t h e n  d i l u t e d  w i t h  e t h e r  ( 6 0  m l )  and 

f i l t e r e d  t h r o u g h  a s h o r t  p a d  o f  C e l i t e .  T h e  f i l t e r  

c a k e  was washed w i t h  two 10 m l  p o r t i o n s  o f  e t h e r  and 

t h e  combined f i l t r a t e  was c o n c e n t r a t e d  t o  r e v e a l  t h e  

c r u d e  p r o d u c t .  F l a s h  ch romatog raphy  y i e l d e d  t h e  p u r e  

compounds. 

Ac k no  w l  e dq em e n t  

We t h a n k  t h e  Depar tmen t  o f  S c i e n c e  and Techno- 

l o g y ,  New D e l h i  f o r  f i n a n c i a l  a s s i s t a n c e .  
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