
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 17 January 2011
Access details: Access Details: Free Access
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
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597304

A Convenient Method of Benzylic Oxidation with Pyridinium
Chlorochromate
Rajendra Rathorea; Nishi Saxenaa; S. Chandrasekarana

a Department of Chemistry, Indian Institute of Technology, Kanpur, India

To cite this Article Rathore, Rajendra , Saxena, Nishi and Chandrasekaran, S.(1986) 'A Convenient Method of Benzylic
Oxidation with Pyridinium Chlorochromate', Synthetic Communications, 16: 12, 1493 — 1498
To link to this Article: DOI: 10.1080/00397918608056400
URL: http://dx.doi.org/10.1080/00397918608056400

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or 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.informaworld.com/smpp/title~content=t713597304
http://dx.doi.org/10.1080/00397918608056400
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SYNTHETIC COMMUNICATIONS, 16(12), 1493-1498 (1986) 

A CONVENIENT METHOD OF BENZYLIC OXIDATION 

W I T H  PYRIDINIUM CHLOROCHROMATE 

Rajendra Rathore, N i s h i  Saxena and 
S. Chandrasekaran* 

Department of Chemistry, 
Indian I n s t i t u t e  of Technology, Kanpur 208016, I n d i a  

Oxidation of indans and t e t r a l i n  der ivat ives  t o  

their corresponding indanones and te t ra lones  is of 

considerable value i n  organic synthesis and many meth- 

ods have been reported for accomplishing t h i s  conver- 

sion. Tradi t ional ly  these oxidations are performed 

w i t h  chromic acid in ace t i c  acid and the y i e l d s  i n  

general  are  moderate. Recently Eisenbraun4 has studied 

i n  d e t a i l  the benzylic oxidation with the  Jones reagent 

and compared the s e l e c t i v i t y  and y i e ld  of oxidation 

with o ther  chromium(V1) reagents l i k e  b ipy r id in im chl- 

orochrmate,  (BiPCC). I t  w a s  found t h a t  there w a s  no 

improvement in yie ld  and in the case of BiPCC a molar 

r a t i o  16% 1 (oxidant: subs t ra te )  w a s  employed to g e t  opt-  
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1494 RATHORE, SAXENA, AND CHANDRASEKARAN 

i m a l  y ie lds .  Pyridinium chlorochromate i n  dichlorome- 

thane was found to  be unreactive.  4 

This prompts us to repor t  our r e s u l t s  on benzylic 

oxidation with pyridinium chlorochromate. I n  the course 

of our s tud ie s  on oxidation w i t h  PCC. we f i nd  t h a t  by 

changing the solvent and the  react ions conditions,  ben- 

z y l i c  oxidation can be brought about w i t h  ease. Treat- 

ment of a number of benzylic hydrocarbons w i t h  five mo- 

l a r  equivalents of pyridinium chlorochromate in benzene 

under re f lux  for 8-15 h y i e ld  the benzylic oxidation 

products i n  very high y i e ld  (Table 1) and the oxidation 

of most of the substrates  proceeded t o  completion. I n  

a l l  cases the y ie lds  were f a r  superior to  those obtain- 

ed by chromic acid oxidation. 1 .284  

l-Methyl t e t r a l i n  was chosen as a model t o  t e s t  

whether hydrocarbons of t h i s  type would be readi ly  oxi- 

dised t o  ketones i n  good y i e l d  and whether a t tack  a t  

t h e  methine hydrogen a t  a benzylic posi t ion would be 

preferred over t h a t  a t  a methylene posit ion.  Oxidation 

of l-methyl t e t r a l i n  w i t h  PCC i n  benzene under re f lux  

for 20 h yielded 4-wethyl-l-tetralone as t he  only pro- 

duct in 60% y ie ld  apart  from some recovered s t a r t i n g  

material .  Oxidation with Jones reagent of this subs- 

tratc gave a mixture of products in l o w  y ie ld .  4 
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Table 1 

P roduc ta  Y i e l d b  96 T m e  Ent ry  S u b s t r a t e  ih 
A 

1. 

2. 
2 .  

3.  

4 .  

5. 

6. 

7 .  

8. 

9 .  

10. 

Ph-CH2CH3 

Ph-CH2-Ph 
0 
II 

P h- CH 2-C-Ph 

CH CH 2-C 6H - 
NH-C-Ph 

R 
0 

T e t r a l i n  

Indane 

6-Methoxy 
t e  t r a l i n  

F 1 uorene 

Es t rone  
methyl e t h e r  

1-Methyl 
t e t r a l i n  

15 

10 

1 2  

8 

7 

8 

13 

10 

25 

14 

H 
Ph-C-CH3 

0 
H 

Ph-C-Ph 

8 8  
Ph-C-C-Ph 

F1 0 
II 

CH3-C-C6H4-NH-C-Ph 

1-Tetralone 

Indanone 

6-Methoxy l-tetra- 
lone  

Fluorenone 

7 1  

08 

06 

82 

83 

80 

72 

89 

3-Methoxy- l r 3 ,  5 ( 10) - 
t r i e n -  17-one 

54c 

4-Methyl- l-tetra- 60 
lone  

~ ~~ 

a. P roduc t s  were c h a r a c t e r i z e d  by comparison w i t h  
a u t h e n t i c  samples ( s p e c t r a ,  TLC, m.p. and m o p .  of 
2,4-dini t rophenyl  hydrazone . 

b. All y i e l d s  r e f e r  t o  i s o l a t e d  products .  

C .  Y i e l d  based on recovered s t a r t i n g  material. 
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1496 RATHORE, SAXENA, AND CHANDRASEKARAN 

Chromic acid oxidation has been t r a d i t i o n a l l y  

used for the  conversion of estrones to their 6-oxoderi- 

vat ives  which are  of po ten t ia l  value i n  the preparation 

steroid-protein conjugates u s e f u l  for radioimunoassay 

 purpose^.^ 
reactionr due to a number of side products being form- 

ed by cleavage of the  B and C ring. tert-Butylhydro- 

peroxide i n  the presence of chromium hexacarbonyl ha8 

been reported to give better yields  i n  t h i s  case. 

Oxidation of estrone 3-methyl ether w i t h  PCC in benz- 

ene under reflw for 25 h gave 3-mcthoxyestra-1,3,5(10~- 

trien-17-one i n  54% yield.  

Howeverr low y ie lds  are reported for t h i s  

1 

6 

W e  hope this simple methodology would prove t o  be 

a convenient and useful  procedure for benzylic oxida- 

t i o n .  

PCC I s  given below: 

A general procedure for benzylic oxidation w i t h  

To a solut ion of the hydrocarbon ( 2  mmol) i n  benzene 

( 2 0  m l )  8 a f ine ly  powdered and homogenized mixture of 

p y r i d i n i m  chlorochromate (10 mmol) and celi te (5 g) 

w a s  added. The react ion mixture was stirred m d  ref- 

luxsd for 8-15 h and then di luted w i t h  ether (60  m l )  

and f i l tered through a shor t  pad of C e l i t e  end anhyd- 

rous magnesium sulphate. The filter cake was washed 

with two 10 m l  por t ions of e ther  and the  combined f i l -  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
0
2
 
1
7
 
J
a
n
u
a
r
y
 
2
0
1
1



BENZYLIC OXIDATION 1497 

t r a t e  w a s  concentratcd t o  reveal the crude product. 

Flash chromatography y ie lded  the pure compounds. 
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