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A New Mild Method for the Synthesis of Esters and Benzenethiol Esters by Activation of
Pyridine-2-thiol or Benzothiazol-2-thiocl Esters by Methyl lodide

D.Ravi and Hari Babu Hereyala‘
National Chemical Laboratory,Pune—-411008,India &

Abstract: Activation of in—situ generated pyridine-2-thiol or benzothia-—
zol—-2-thiol esters by wmethyl iodide at room temperature in presence of
alcohols and benzenethiol yields the corresponding esters and thiol esters.

Formation of an ester is one of the most well-established fundamental
reaction which is widely used in organic synthesisl. Although a number of
useful methods have been presented to activate the carboxylic group toward
facile esterification, only a few mild and efficient methods are available
for preparation of bulky esters? and benzenethiol esters3b, specially by use
of equimolar amounts of the reactants>, In recent years thiol esters( 2-
pyridy125’3aa1ky1 and benzeneSb'q) have gained importance in the synthesis
of various natural products and thiophilic metal ions are used for their
activation. A great need still exists for efficient methods to prepare hin-
dered esters in high yields under mild conditons. Our recent synthesis of
complex carbohydrates indicated that pyridyl-2-thio group is a goond leaving
group when activated by methyl iodide¥, this result prompted us to extend
its utility toward the synthesis of esters.

We now report a mild and convenient one-pot method, where in-situ
generated pyridine-2-thiol or benzothiazol-2-thiol esters 2 on activation by
methyl iodide at RT in presence of diverse alcohols and benzenethiol give
rise to esters and benezenethiol esters 4 in good yields (Table 1). Activa-
tion of thiol esters 2 with methyl iodide gives rise to a highly reactive
intermediate 3 which undergoes a fast nucleophilic displacement to give
esters 4 ( Scheme 1 ).

Me

0 1,1 )
1 I N i
R'—C—OH — > R—C—s L) o R-C- s—é\l]@ Lo -‘Q_or R—c—s—(@ 5 R'-C—Nu
I

H Q\s-}a @[:}5‘)‘2 ) PP Nu=ROH or PhSH

Scheme 1
The mildness ang efficiency of this method is shown by the use of various
bulky reactants and functional groups sensitive to acid ( entries 9,10,14
and 17 } and base ( entries 14 and 17 ).

In conclusion,this new mild esterification method complements the known
methods,but has advantages over the thiophilic metal-ion promoted esterifi-
cation in the sense that even thiol esters can be prepared by this mode of
activation.
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Table 1: Esterification of carboxylic acids with nucleophiles

Entry Ester R!.CO.Nu Time(br) Isolated Yield %
1 Ph.CH5.C0,.CH,.Ph 2 97
2 Ph.CHy.CO,.C(CHg) 5 4 79
3 D-CHx.C4Hg -CO5CH, - Ph 3 928
5 H,C=CH. (CH3)g-C0,.CH, . Ph 2 as
& H,C=CH. (CH;)g.C0,.C(CHx) % 6 &8
7

CO»-CHy> Ph

; 2= 2.5 a8y

8
Fo G0z ClCH3)y 3.5 74
¢ o 20 86

€ 0,C

10 L Ol e o>< 22 95
11 0-CHx—CgHy -CO, . SPh ’ 11 75
12 CHy=CH. (CH;) g.CO5.S5Ph 3.5 79
13 Ph.CH,.CO,.SPh 3 84
14 Ph.CH(NH.CO,.CH,Ph)CO, . SPh 24 74

15 i@.co.sph 24 75
16 —L©_< » 3 76
CO-SPh

Ph - CHy-CO-HN

S,
17 [ 1 l< 4 &8
N

0 ‘€05 CHy- Ph

Typical experimental procedure: A suspension of carboxylic acid 1( 1 mmol),
PhzP{ 1.2 mmol), 2’ ,2'-dipyridyl disulphide or 2’ ,2'—dibenzothiazeolyl disul-
phide (1.2 mmol) and 4A molecular sieves(100mg)in dry methylene chloride
(20 ml){(EtOACc or CHClz) was stirred at room temperature for 30 minutes. Then
the nucleophile ( 1.2 mmol ) and methyl iodide (4-6 mmol in 1 ml CH, C15 )
were added and stirring continued at room temperature until the reaction is
complete (t.l.c). Solvent was removed and the residue chromatographed
(§i05) to obtain the desired ester 4 and characterised by their p.m.r. and i.r. spectra.
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