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Protection of Diol as Acetonide Using Acetone and Cation
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Abstract: The selective introduction of acetonide as a protecting group for various diols has been achieved in
an excellent yield under mild reaction conditions. The diol is transformed into acetonide with acetone and a
cation exchange resin in solvent free condition.
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I.

Introduction

Protection could be regarded as a special instance of a combine chemo and region selectivity since it
embrace aspects of both. It is implicated when a reaction selectivity at one functional group is needed in the
presence of other functional group. When the principles of chemo selectivity are not applicable, the
accompanying functional group must be protected [1]. Hydroxyl group of primary secondary, tertiary, allylic or
alicyclic alcohol may be protected by conversion into an ester [2], a silyl ether [3], an ester [4] or acetals and
ketals [5]. The most important method for the protection 1.2 diols or 1,3 diols is to convert them into a cyclic
acetals or ketals. When the alcohols do not carry base labile group, they can be converted into their methyl
ethers with suitable methylating agents i.e. diazomethane, methyl iodide etc. Methyl ethers are stable to acidic
and basic conditions but deprotection of these to regenerate alcohol is a difficult task. The alcohols can be
protected as silyl ethers with trimethylsilyl chloride. This protecting group is quite stable to most of the reaction
conditions except tetrabutyl ammonium fluoride [6]. Alcohols can be esterified and the esters can be hydrolysed
to regenerate alcohols.

II.

Present Work

In this letter, we wish to report a mild efficient and ecofriendly method to protect 1,2 or 1,3 diols as
their acetonides with acetone and a cation exchange resin. The reaction can be carried out in toluene or without
toluene as a solvent. The selectivity and versatility of the of the thermal solvent free reaction was further
confirmed by applying it to various examples as shown in table 1 [7]

III.

Experimental Section

The acetonides are prepared by two methods. The first method involves the use of Toluene as a solvent
and 1,2/1,3 diol, acetone, resin as other chemical. The reaction mixture is stirred for 5-10 hrs. at room
temperature and the solvent was removed by simple or vaccum distillation after the removal resin by filteration.
The crude products were purified by neutral alumina column chromatography. The alternate method does not
require toluene as a solvent. The acetonide is prepared in small reaction time when 1,2/1,3 diol, acetone and
resin are subjected to reflux. The reaction mixture is filtered to recover the resin without the loss of its chemical
reactivity. This method has simplicity in operation and mild reaction conditions tolerable to acid functionalities.
It is cost efficient method, ecofriendly and better than the homogeneous counterpart. The products were
characterized by IR and PMR spectroscopy.
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Spectral data for acetonide of catechol (Sr.No.2 of Table 1)
IR : 1263.3 cm-1 C-O stretching frequency.
748.3 cm-1 C-H out of plane bending vibrations for Ar-CH.
PMR: CDCl3 (ppm) 2.15 s, 6H, 7.2 dd, 2H, 7.6 dd, 2H.
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The cation exchange resins were obtained from Ion exchange India Ltd. Amberlite, Tulsion, Indion, Amberlyst were used as a
catalyst for acetonide preparation.
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