
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A SIMPLE REDUCTION OF ARALKYL KETONES TO ALCOHOLS
A. S. Radhakrishnaa; K. R. K. Prasad Raoa; S. C. Nigama; R. Bakthavatchalama; B. B. Singha

a R & D Centre, Reckitt & Colman of India Ltd, Hosur, Tamilnadu, INDIA

To cite this Article Radhakrishna, A. S. , Rao, K. R. K. Prasad , Nigam, S. C. , Bakthavatchalam, R. and Singh, B. B.(1989) 'A
SIMPLE REDUCTION OF ARALKYL KETONES TO ALCOHOLS', Organic Preparations and Procedures International,
21: 3, 373 — 375
To link to this Article: DOI: 10.1080/00304948909356403
URL: http://dx.doi.org/10.1080/00304948909356403

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=t902189982
http://dx.doi.org/10.1080/00304948909356403
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 21, No. 3 (1989) OPPI BRIEFS 

the reaction was monitored by 1H-NMR. The reaction mixture was filtered through a pad of 
Celite and the aqueous filtrate was treated with potassium hydroxide, concentrated to 200 ml 

under reduced pressure, acidified with conc. HCl and extracted with dichloromethane (5 x 400 
ml). After drying on sodium sulfate, the solvent was evaporated and the crude oil distilled to 
yield the pure lactone l (6 .54  g, a%), bp. 14OO/16 mmHg; IH-NMR (CDC13): 6 1.2 (d, 3H), 
2.0-3.0 (m, 3H), 3.8-4.9 (m, 2H); [a]~-230 (c = 4, MeOH). 

Acknowledgements.- We thank Dr. Paolo Golini for his participation to the early stages of the 
work and Minister0 della Pubblica Istruzione for financial help. 
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Catalytic transfer hydrogenation has been widely studied in the past three decades.1 
Palladium-catalysed ammonium formate reduction of aromatic halides? nimles? nitro com- 
pounds2.4 and a$-unsaturated carbonyl compounds5 has been reported. Aromatic ketones are 
reduced to the corresponding aromatic hydrocarbons using Pd/C-fonnic acid in refluxing 
ethanol;6 aromatic aldehydes and ketones are also reduced to the hydrocarbons using 
palladium-carbordcyclohexene or limonene.7 The hitherto undescribed reduction of aralkyl 
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ketones to alcohols using palladium-carbon-ammonium formate is now reported to proceed in 
high yields at mom temperature. The completion of reductions was followed by TLC. 
Aromatic aldehydes failed to give the alcohols under the same conditions. 

H C O O W  ~ ArCHR 
I 
OH 

ArCOR 
10% Pd/C 

EXPERIMENTAL SECTION 

General Proced urc.- To a stirred suspension of an appropriate ketone (20 mmol) and 10% Pd/C 
(1.5- 1.6 g) in dry methanol (25 ml), anhydrous ammonium formate was added (50 mmol) in a 
single portion. The resulting reaction mixture (slight exotherm and effervescence) was stirred at 
room temperature for 4 hrs. under NF The catalyst was then removed by filtration through Celite 
and washed with methanol (20 ml). The filtrate was evaporated under reduced pressure. The 
resulting residue was diluted with water (50 ml) and the product extracted with chloroform and 
the solution was dried over Na2S04. Distillation of the solvent gave the pure alcohol. 

TABLE. Reduction of Aralkyl Ketones to Alcoholsa 

Ketones Yield 
(%I 

lit. bp. 
20 

"D 

C6H5COCH3 90 98-1000/20mm 98-990/20mmb 1.524 

p-MeOC6&COCH3 85 138-14@'/2mm 310/760mmb 1.518 

p-i-B uC6&COCH3 90 103- 1050/2mm 93-950/1~1mc 1 SO9 

p-i-BuC6&COCH2CH3 91 118-1200/3mm 1 18- 1 2@'/3t1~11d 1 S O 5  

p-t-BuCgH4COCH2CH3 87 112-1 140/3mm 112-1 140/3mmd 1 S O 8  

a) Products were characterised by comparison with authentic samples (IR, IH-NMR, TLC and 
bp.), prepared by reduction of ketones with sodium borohydride. Isolated yields are based on 
a single experiment and are not optimized. All reactions were canied out for 4 hrs. 

b) Dictionary of Organic Compounds, 3,2687; c) L. Zechmeirter and S. Rom., Ann., 468, 117 
(1929); d) A. M. Kuliev a. d., Azerb. Khim. Zh., 85 (1966); C. A., 65, 1359b (1967). 
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Tosyllactonitrile constitutes an important three carbon synthon with a nimle functionality 
that can be converted to other useful groups. It can be used to introduce a three carbon chain 
directly into an aromatic nucleus via the Friedel-Crafts reaction which would lead to biologically 
important compounds such as ibuprofen, naproxen and hydratropic acid. 

CH3 
I 

OTs CH3 I I 
ArH + CH3CHCN - ArCHCN ArCHCOOH 

Tosyllactonitrile is generally prepared by a two-step synthesis. Acetaldehyde is reacted with 
hydrogen cyanide (HCN) under carefully controlled conditions to give lactonimlel which is 
isolated and then tosylated using pyridine/tosylchloride.2 Since lactonimle is reported to be a 
very toxic compound.3 we now report here a simple one-pot synthesis of tosyllactonimle which 
has the merit of eliminating the need to use HCN. The method consists of treating a mixture of 
aqueous acetaldehyde and tosylchloride with sodium cyanide. 

CH3CHO + NaCN + TsCl - CH3CHCN + NaCl 
I 

OTs 

Tosyllactonitrile thus prepared has been successfully reacted with benzene to get 
hydratroponitrile in high yield. The reactions of tosyllactonimle with other aromatic compounds 
are now being investigated in our laboratories. 
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