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Abstract

Various alcohols and phenols, amines, thiols and thiophenols can be transformed easily to the corresponding acetate derivatives, on treati
with two equivalent amount of acetic anhydride in the presence of 5 mol% bromodimethylsulfonium bromide pre-catalyst at room temperature
in good yields. In addition, various aldehydes can also be converted to the correspgeTditigcetates in good yields by employing 10 mol%
of the same pre-catalyst using four equivalent amount of acetic anhydride. Some of the important features are: good yields, mild reactior
conditions, no-aqueous work-up and chromatographic separation for a large-scale reaction, compatible with the substrates having othe
protecting groups and applicable to the carbohydrates and nucleosides. Interestingly, neither alkyl bromide formation from the correspondin
alcohol nor bromination of the substrates took place under the experimental conditions.
© 2005 Published by Elsevier B.V.
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1. Introduction alcohols and phenols or amines is usually performed with
acid anhydrides or acetyl chloride in the presence of amine
The acylation of alcohols and phenols, amines and thi- bases such as triethylamine or pyridine or pyridine along
ols is one of the most useful and versatile transformations with 4-(dimethylamino)pyridine (DMAP), which acts as a
in organic synthesi$l]. Among them, the conversion of co-catalyst, or 4-pyrrolidinopyridine (PPY2]. Sometimes
hydroxyl or amino group into the corresponding acetate is tributylphosphine (BgP) is also employed as aless basic cat-
essential due to its medicinal value, e.g. the preparation alyst for acylation reactions particularly for the base sensitive
of paracetamol from 4-aminophenol as well as for confir- substrate$3]. In the literature, several methods have been
mation of the presence of hydroxyl or amino group in a developed for the preparation of acetate from the correspond-
compound. In addition, the protection of hydroxyl function- ingalcohol or phenol or thiol using various metal salts, such as
ality as acetate is preferred due to its ease of introduction, CoCh [4], ZnCl, [5], RuCk [6], TiCl4—AgClO4 [7], LiCIO4
stable under mild acidic reaction conditions and also ease[8], Mg(ClO4)2 [9], Zn(CIOy)2-6H20 [10] and some tri-
of removal by mild alkaline hydrolysis. The acetylation of flates such as Sc(OTEf]11], Me3SiOTf[12], In(OTf)3 [13],
Cu(QOTf) [14], Ce(OTfy [15] and Bi(OTf) [16] as catalysts
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XH XAc bromodimethylsulfonium bromide at room temperature. We
Me,S'Br Br have noticed that the reaction was completed within 20 min
R! R - | 2 and the pure acetate derivative of cetyl alcohzd)(was
Ac,O /1t R R . X . T
obtained in 96% yield as a gummy liquid. The product was
1 2 characterized by recording IRH NMR spectra and elemen-
X=0/NH/ S tal analysis and is agreeable with the acetate. Next, we exam-
ined that benzoyl, benzyl, tosyl andrt-butyldimethylsilyl
R = alkyl /aryl / sugar residue/ nucleoside residue; ether protected alcohold—ewere converted smoothly to the

2 _
R*=H, alkyl, aryl corresponding acetat@b—ein good yields without affecting

the protecting groups by following identical reaction condi-
tions. All the products were characterized by recording IR,
IH NMR spectra and elemental analyses. Likewise, vari-
free conditiong17]. Though perchloratef8—10] have been  ous benzylic alcoholslf—k), secondary alcoholl{), allyl
found to be effective catalysts for this transformation, but alcohol m) and 1,4-butynediol 1n) were also provided
there is a serious drawback such as some of the perchlorateshe corresponding acetate derivatii&sn in good yields.
are highly explosive[18]. In addition, Mg(ClQ). should |t js interesting to mention that neither alkyl bromide forma-
be anhydrous in order to obtain better yie[@k The other  tjon from the corresponding alcohols nor HBr addition took
methods based on triflat¢s1-16]or RUCk [6] have some  place at the double bond or even at the triple bond during
disadvantages: (i) the reagents are expensive and some ofhe experimental conditions. It was observed that the alkyl
them difficult to handl¢12], (ii) long reaction times, (i) dry ~ TBS ether did not survive during acetylation by employing
reaction condition$4] and (iv) invariably aqueous work-up  Ce(OTf) [15] as catalyst. However, our protocol has some
and chromatographic separation procedure. Although numer-advantage because the TBS group was unaffected during the
ous methods are known in the literature in order to obtain reaction conditions. Moreover, a tertiary alcohbt)as well
good yields of the acetylated products, still there is a great as a sterically hindered tertiary alcohol adamantahg)\as
demand for mild and effective catalyst, which can be used smoothly converted to the corresponding acetate derivatives
for acetylation reaction to a wide variety of substrates. In 20and2p, respectively, without the formation of elimination
continuation of our research programme to develop bet- product. The producko was also confirmed by recording
ter and newer synthetic methodologig®], we realized 13C NMR spectrum as well &H NMR spectrum. We have
that bromodimethylsulfonium bromide, which can generate noticed that the present method is more efficient in terms
HBr in the reaction medium on reaction with alcotfia0], of reaction timing as compared to the ruthenium(lll) chlo-
might be a very useful pre-catalyst for the acetylation reac- ride method6] particularly for the preparation &p. After
tions. The pre-catalyst, bromodimethylsulfonium bromide, that we wanted to investigate the versatility of the reagent
has been utilized so far for the transformations of alcohols to for acetylation of phenolic compounds. By using our pro-
the corresponding bromidg20], oxidation of thiols to the  tocol, the phenolic compounds) and1r were transformed
disulfides[21], deprotection of dithioaceta]&2] and prepa-  smoothly to the corresponding acetate derivatRgand2r.
ration of a-bromoenones from the corresponding enones Again, we have observed that 4-nitrophenol (eritry was
[23]. Very recently, we have demonstrated tetrahydropyrany- converted to the acetate derivatives much faster as compared
lation/depyranylation of alcohols and phenf@é] aswellas to the earlier reported procedUsd. Remarkably, an alcohol
acetalization and thioacetalization of carbonyl compounds containing isopropylidene groups can also be acetylated
[25], and also oxathioacetalization of carbonyl compounds under identical conditions without cleavage of the isopropy-
[26] using the same pre-catalyst. These successful resultsidene group. Next, we intended to further study whether the
further encouraged us to study whether the same pre-catalyspresent methodology could be extended for acetylation of
could be implemented further for acylation reactions or not. carbohydrates and nucleosides. We have found that various
In this paper, we wish to report the acetylation of alcohols carbohydrate molecules, such Hsv and thymidine {w)
and phenols, amines, thiols and thiophenols by employing were converted to the corresponding acetate derivaives
acetic anhydride in the presence of a catalytic amount of bro-in good yields under identical reaction conditions. Impor-
modimethylsulfonium bromide as pre-catalyst under solvent tantly, thio- and methoxyl group at the anomeric position
free conditions, as shown Bcheme 1 were unaffected during experimental conditions. The reac-
tion times and yields of the products are summarized in the
Table 1 All the acetylated products were characterized by
2. Result and discussion recording IRIH NMR spectra and elemental analyses, and in
full agreement with the expected products. By using our pro-
For our present study, firstly bromodimethylsulfonium tocol, aliphatic and aromatic amines (eniy-y) as well as
bromide was prepared according to the literature procedurethiols (entrylzand1d) were transformed to the correspond-
[23]. Then, we attempted the acylation reaction of cetyl alco- ing acetate derivative®—a’ in good yields by employing the
hol (1a) with acetic anhydride in the presence of 5mol% of same pre-catalyst.
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