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A MILD AND SELECTIVE METHOD PDR THE CONVERSION 

OF NITROALKANES TO CARBONYL COMPOUNDS 

Padma S .  Vankar, R. Rathore and 
S. Chandrasekaran* 

Department of Chemistry, 
Indian I n s t i t u t e  of Technology, Kanpur 208 016, India 

N e f  react ion is one of the most commonly used method 

f o r  the  conversion of ni t roalkanes to  c a r b n y l  coacpunds. 

I t  was found t h a t  the  s a l t  of primary ni t roparaf f ins  

are transformed i n t o  aldehydes and those of secondary 

n i t r o  coapounda into ketones, when they are t rea ted  

with aqueous aci8.l 

ernate  procedures for e f fec t ing  this transformation 

have been reported.2 

cedures appeared in the  l i t e r a t u r e  a f t e r  the work of 

Sehecter and Williams2a using potassium penaanganate as 

the  axidant. Recently, Kornblum and Ste l iou  reported 

useful modif icationa of the or ig ina l  permanganate pro- 

eedtlre.2a 

A number of modifications and a l t -  

In f a c t  most of t he  modified pro- 

3 4 

Although the y ie ld  of the carbony1 compounds 
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is  general ly  high i n  simple nitroalkanes Using the modi- 

f i e d  permanganate p r o C @ d U r @ t ~ , ~ * ~  the y ie ld  drops down 

considerably i n  the case of substrates  containing Other 

oxidizable functional groups l i k e  carbon-carbon double 

bonds and hydroxyl groups. Hence a need s t i l l  ex is t s  

f o r  the development of a methodology which is mild and 

more select ive.  

In the course of our oxidation s tudies  with cetyl- 

trhethylunmonium pennanganata5a we f ind  t h a t  t h i s  sta- 

ble quarternary ammonium pemangarr8te (CTAP) oxidises 

benzylic alcohols select ivelysb and cleaves carbon-nit- 

rogen double bonds with ease.5c The80 s tudies  have now 

been extended to the conversion of nitroalkcmes to car- 

bony1 compounds and herein we report our r e s u l t s  in 

this area. The method, which seem8 to be general, sim- 

ply involves the  reaction of nitroalkane with t r ie thyl -  

mine in dichlorolrethme a t  room temperature t o  gener- 

ate the n i t rona te  anion which when reaated w i t h  1.5 eq- 

uivalents  of f reshly prepared cetyltrimethyl ammonium 

permanganataSa fo r  3-5 h afford the COtre8pOnding car- 

bony1 compounds i n  good yie ld .  

The scope of the  mcthodology can be gauged from the 

wide range of substratds entered i n  the T a b l e .  Note 

t h a t  i n  a l l  cases y ie lds  of isolated products are  good 

and t h a t  aonditions are mild. It is  important to  note 

the generation of lr4-dicarbonyl eompunds ( en t r i e s  7- 
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TABLE 

197 

Yieldb 
(XI Time Producta (h) Entry Subs trrste 

1. 

2. 

3. 

4.  

5 .  

6 .  

7. 

8 .  

Ph-CH2-N0 

CH 
Ph-CH-N02 

1 3  

CH3 (CH3) 5-Q12-N02 

( 3 0 2  

3 Ph-CHO 89 

3.5 Ph-CH2-CHO 80 

ff 
3 Ph-C-CH3 

4 c)d 

5 23 

a7 

71 

ao 

65 

4 jc, 65 

0 

4 L " 0  57 

. . . .con-. 
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Table (contd.) 

Yieldb 
tsc 1 Producta Time 

(h) Entry Substrate 

64 

62 
11.- OH OH 

13. & 4& 67 

a. Products were characterisad by comparison with 
authentic  samples (spectra, TLC, m . p .  and m.p. of 
2,4-dInitrophenylhydraz~ne. 

b. A l l  y i e l d s  refer to iao lated products. 
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10) and t h e  i so la t ion  of aldehydes ( e n t r i e s  1, 2, 4, 7) 

without overoxidation to  carboxylic acids.  The mildness 

and s e l e c t i v i t y  of the  reagent is exemplified i n  the re- 

action of ni t roalcohol  (en t ry  11) where the  carbonyl 

compound is obtained in t he  presence of an eas i ly  oxi- 

dizable secondary hydroxyl group. Especially s ign i f l -  

cant s e l e c t i v i t y  i s  observed i n  the  react ion of olef i -  

n i c  n i t r o  compounds ( e n t r i e s  12 and 13) where the  pro- 

ducts are obtained i n  better y ie lds  without a t tack a t  

the carbon-carbon double bad. 

Although many methods a r e  well and contl- 

nue to be f o r  t he  conversion of n i t r o  to  

carbonyl group our procedure o f f e r s  mildness and sele- 

c t iv i ty ;  cetyltrimethylammonium pennanganate (CTAP) is 

r e l a t ive ly  more s t ab le  than some of t h e  otherquartern- 

arp ammonium pennanganates and is easy to  handle. 

General Procedure t To a s t i r r e d  solut ion of n i t r o  com- 

pound ( 2  mmol) i n  dichloromethane (15 ml) is added tri- 

ethylamine ( 2  mmol) in dichloromethane ( 2  m l )  dropwise. 

Aftsr  s t i r r i n g  for 10 min., a solution of CTAP (3  mmol) 

i n  dichloromethane (5  m l )  is added over a period of 

f i v e  minutes. S t i r r ing  is continued f o r  3-5 h and the  

reaction mixture is concentrated to  half  i t s  volume 

under reduced pressure. The residual  so lu t ion  i s  di- 

luted w i t h  ether ( 5 0  ml) and f i l tered through a pad of 

Cel i te  and anhydrous magnesium sulphate. The f i l t r a t e  
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is evaporated under reduced pressure and t h e  residue is 

pur i f ied  by f l a s h  chromatography to reveal the  carbonyl 

compound. 
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