
This article was downloaded by: [Moskow State Univ Bibliote]
On: 14 November 2013, At: 00:46
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

Formation of Dioxolane on the
Surface of Silica–Sulphuric Acid in Dry
Media—Chemoselective Protection of Aryl
Aldehydes
Manabendra Saha a , Sanchita Roy a , Subrata Kumar Chaudhuri a & Sanjay
Bhar a
a Department of Chemistry, Organic Chemistry Section , Jadavpur
University , Kolkata, India
Published online: 22 Jun 2007.

To cite this article: Manabendra Saha , Sanchita Roy , Subrata Kumar Chaudhuri & Sanjay Bhar (2007)
Formation of Dioxolane on the Surface of Silica–Sulphuric Acid in Dry Media—Chemoselective Protection of
Aryl Aldehydes, Synthetic Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 37:12, 1989-1993

To link to this article:  http://dx.doi.org/10.1080/00397910701356421

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”)
contained in the publications on our platform. However, Taylor & Francis, our agents, and our
licensors make no representations or warranties whatsoever as to the accuracy, completeness, or
suitability for any purpose of the Content. Any opinions and views expressed in this publication
are the opinions and views of the authors, and are not the views of or endorsed by Taylor &
Francis. The accuracy of the Content should not be relied upon and should be independently
verified with primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities
whatsoever or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

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. Terms & Conditions of access and use
can be found at http://www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397910701356421
http://www.tandfonline.com/page/terms-and-conditions


Formation of Dioxolane on the Surface of
Silica–Sulphuric Acid in Dry Media—
Chemoselective Protection of Aryl

Aldehydes

Manabendra Saha, Sanchita Roy, Subrata Kumar Chaudhuri,

and Sanjay Bhar

Department of Chemistry, Organic Chemistry Section,

Jadavpur University, Kolkata, India

Abstract: Chemoselective protection of aryl aldehydes can be accomplished through

the formation of dioxolane on the surface of silica–sulphuric acid under solvent-free

conditions where aliphatic aldehydes, dialkyl ketones, aryl alkyl ketones, and diaryl

ketones remain intact.

Keywords: acetal, chemoselectivity, solvent-free reaction, supported reagent

Protection of carbonyl groups is a very important organic transformation[1] in

a synthetic sequence for the construction of complicated molecular architec-

ture. Selective protection of one type of carbonyl functionality in the

presence of other types is often a formidable task for a synthetic chemist,

and numerous methods (especially through the formation of the corresponding

dioxolanes[2]) have been reported in the literature. Many of them involve the

use of costly and toxic chemicals, harshly acidic reaction conditions (causing

various side reactions of sensitive moieties), and large amounts of organic

solvents as reaction media most of which are highly toxic. Therefore, there

is a need to develop a new methodology that would utilize relatively less

toxic and readily available acidic reagents in milder conditions as well as
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accomplish good chemoselectivity in the course of carbonyl protection in eco-

friendly conditions. Silica–sulfuric acid[3a] has been recognized in recent

times as a mild, heterogeneous, and ecofriendly acid catalyst to accomplish

various important organic transformations.[3a – 3g] As a part of our continuous

effort[4] to develop a new methodology for important and selective organic

reactions, we report herein a mild, cost-effective, chemoselective, and eco-

friendly protocol for the protection of aryl aldehydes through the formation

of the dioxolanes on the surface of silica–sulfuric acid under solvent-free

conditions (Scheme 1). The detailed results are furnished in Table 1.

As shown in Table 1, several aryl aldehydes bearing electron-

withdrawing (entries 2 – and in Table 1) and electron-donating substituents

(entries 6–8 in Table 1) at various locations smoothly underwent acetalization

in the presence of 1.5 mol equivalents of ethane-1,2-diol on the surface of

silica–sulfuric acid under solvent-free conditions. Interestingly, vinylogous

aryl aldehyde (entry 9 in Table 1), aliphatic aldehyde (entry 12 in Table 1),

dialkyl ketone (entry 13 in Table 1), and aryl alkyl ketones (entries 10 and

11 in Table 1) remained completely unaffected under the present reaction

condition. Diaryl ketones have also been reluctant to produce any ketal in

this condition. It is very important to note that the substrates not producing

any dioxolane in the previously mentioned protocol were recovered totally

unchanged without any side reaction. Therefore, the aforementioned

protocol can be used to protect aryl aldehydes with high chemoselectivity in

the presence of alkyl aldehydes, vinylogous aryl aldehydes, dialkyl ketones,

aryl alkyl ketones, and diaryl ketones. This protocol completely eliminates

the use of toxic and harsh reagents and organic solvents in the reaction

medium. Therefore, it can be considered a relatively greener process in com-

parison to most of the existing methods. Silica–sulphuric acid can be recycled

after product isolation with little variation of yield.

In conclusion, a novel, mild, cost-effective, and highly chemoselective

protocol has been developed in dry media on the surface of silica–sulfuric

Scheme 1.
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Table 1. Selective formation of dioxolane from aryl aldehydes and 1,2-ethanediol on

the surface of silica–sulphuric acid under solvent-free conditions

Entry Substrate Product

Time

(min)

Yield

(%)

1 60 61

2 45 70

3 45 71

4 45 70

5 30 68

6 90 64

7 120 62

8 120 60

9 No reaction 720 —

10 No reaction 720 —

11 No reaction 720 —

12 No reaction 720 —

13 No reaction 720 —
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acid for chemoselective protection of aryl aldehydes in the presence of other

types of oxo- and formyl functionalities.

EXPERIMENTAL

General Procedure for Acetalization of Aldehydes on the Surface of

Silica–Sulfuric Acid

Silica–sulfuric acid[3g] (1 g) was added slowly with stirring to a mixture of the

appropriate aldehyde (2 mmol) and freshly distilled ethylene glycol (3 mmol)

at room temperature, and the entire mass was thoroughly mixed to obtain an

easy-flowing powder. After completion of reaction (monitored with thin-layer

chromatography [TLC] on silica gel) the reaction mixture was eluded with

ether or ethyl acetate (10 mL). The organic extract was washed with

saturated aqueous bicarbonate solution (2 � 10 mL) and dried over

anhydrous sodium sulfate, and the solvent was evaporated to furnish the

product in pure form.
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