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ABSTRACT

Benzils are selectively obtained in high yields by the oxidation of
benzoins under mild reaction conditions using silica supported
ferric nitrate nonahydrate.

Key Words: Benzoins; Silfen; Oxidation; Benzils.

*Correspondence: M. A. Shenoy, Applied Chemistry Division, Institute of
Chemical Technology, University of Mumbai, Nathalal Parikh Marg.,
Matunga, Mumbai 400019, India; Fax: 91-22-4145619; E-mail: amp_bmk@
yahoo.co.in.

2581

DOI: 10.1081/SCC-120021976 0039-7911 (Print); 1532-2432 (Online)
Copyright © 2003 by Marcel Dekker, Inc. www.dekker.com



ﬂ MARCEL DEKKER, INC. ¢ 270 MADISON AVENUE  NEW YORK, NY 10016

Downloaded by [Stony Brook University] at 02:53 03 November 2014

™
©2003 Marcel Dekker, Inc. All rights reserved. This material may not be used or reproduced in any form without the express written permission of Marcel Dekker, Inc.

2582 Paul, Khandekar, and Shenoy

Table 1. Optimization of molar ratio of ferric nitrate to
benzoin (R] = C6H5, R2 :C6H5).

Molar ratio Reaction time Yield®
Fe(NO3);-9H,0:benzoin (h) (%)
1:7 5 72
1:6 5 79
1:5 5 83
1:4 5 89
1:3 3 93
1:2 3 95
1:1 3 94

#Refers to pure isolated products.

The synthetic utility of supported reagents for a wide range of
organic reactions has been explored earlier in our laboratory.!") In con-
tinuation of our progressive investigation on supported reagents, we now
report the selective oxidation of various symmetrical and unsymmetrical
benzoins to the corresponding benzils using silica supported ferric nitrate
nonahydrate (silfen). The reagent, silfen was prepared by simply cogrind-
ing silica gel (230—400 mesh) with ferric nitrate nonahydrate in the ratio
4:1 (w/w) in an agate mortar and used without prior activation.

For the purpose of optimization of molar ratio of ferric nitrate non-
ahydrate to benzoin, we carried out the reaction by varying the molar
ratio from 1:1 to 1:7. The optimum ratio was found to be 1:3. Even for
the molar ratio of 1:7, a moderate yield of 72% was obtained (Table 1). It
should be noted that the quantity of ferric nitrate nonahydrate required
in this method is much less as compared to the reported methods, e.g., the
ratio is found to be 1:2 in case of clayfen'” and 2.5:1 in case of ferric
nitrate nonahydrate!® for the same reaction.

In conclusion, the decrease in the amount of ferric nitrate nonahydrate
results in considerable reduction of NO, evolution along with improved
safety and handling. In addition to this, our reagent is cheap and easy to
prepare, even in large scale using a jar mill or a ball mill. Our method,
therefore, offers a clear advantage over the earlier reported methods.

EXPERIMENTAL

The starting benzoins were prepared as per the reported proce-
dures."*! Melting points are uncorrected and taken in open capillaries
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Table 2. Oxidation of benzoins using silica supported ferric nitrate nonahydrate.

M.p. M.p.
Time Yield® found  reported
Entry no. R, R, (h) (%) O O
Ph Ph 93 94-95 93
p-MeCeHy  p-MeCgHy 95 98-100  102-103
CeHs p-CIC¢H, 93 7677 73

p-C1C6H4 C()H5
p-BrC6H4 C()HS

C6H5 p-BrC6H4
p-MeOC6H4 C()H5
0-C1C6H4 p-MCOC6H4
p-MeOC6H4 p-MeOC6H4

93 7677 73

92 87-88 88-89
92 86-88 88-89
82 6061 61-62
96 105-106  103-104
92 128-130  131-132

O 0 1N L AW —
BL W WL W LW W W

#Refers to pure isolated products.
The products obtained showed satisfactory physical and spectral data.

on an Oswal precision melting point apparatus. Infrared spectra was
recorded as KBr pellets on a Jasco FTIR 410 E spectrophotometer,
"HNMR spectra was recorded at 500 MHz using CDC1;/TMS on a
Bruker X-500 spectrometer.

General Procedure for Oxidation of Benzoins

Benzoin (Smmol) and SiO,-Fe(NO;3);-9H,O (3.4g, 1.7mmol) are
added to ethylene dichloride (20 mL) and the mixture is refluxed for 3
to 4h (Sch. 1). The completion of reaction was monitored by TLC
(hexane—ethyl acetate, 9:1). The product is isolated by desorption with
hot ethylene dichloride. The excess solvent is removed by distillation. The
product is dissolved in minimum amount of ether and passed through a
short silica column for purification. The products (Table 2) were
characterized by their melting points,*® IR and "H NMR.
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