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Relatively few examples of cyclic sulfinate esters (sultines) have been described in the
literature] and the methods used to prepare these compounds are not applicable to the synthesis
of sultines of different ring size bearing a variety of substituents. In this communication we
would 1ike to report a general synthesis of sultines which does allow for variations in ring
size and substitution pattern.

We have recently reported that t-butyl alkyl sulfoxides undergo carbon-sulfur bond cleavage
upon treatment with N-bromo- or N-chlorosuccinimide or SOZC12 in CHC13-CZH50H to give t-butyl
chioride and ethyl esters of sulfinic acidsz’3.

The mechanism of the cleavage reaction has been discussed2
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and evidence has been presented to show that chloro-oxosulfonium ions 3 and probably alkoxyoxo-

sulfonium ions 3 are involved. Scheme 1.
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Reaction of a variety of t-butyl-y-hydroxysulfoxides with NCS or 502012 in CH2C12 led, in
generally good to excellent yields, to y sultines (1,2-oxathiolane-2-oxides). Again, initial
formation of a chloro-oxosulfonium salt, followed by cyclization to a cyclic alkoxyoxosulfonium
salt .i 4 and subsequent fragmentation of the t-butyl carbon-sulfur bond would account for the

product formation. Scheme 2.
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A variety of t-butyl y-hydroxysulfoxides are readily prepared by a number of general routes
outlined in equations a-d. The combined sequence involving the preparation of the y-hydroxy-
sulfoxides and the cleavage reactions aliows the preparation of y-sultines having a variety

of substituents at specific positions in the heretocyclic ring. Table 1.
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To illustrate the versatility of the method we have synthesized the three possible mono-
methylated isomers ll, lg and 13 by combining equations b, d and ¢ with the cleavage reaction
respectively. Thus reaction of 4 with 2 equivalents of CH3L1, followed by alkylation with CH3I
gave MF (R = CH3) in 82% isolated yield. The latter compound on treatment with NCS in CH2C12
afforded 3-methyl-1,2-oxathiolane 2-oxide (ll) in 72% yield. The 5-methyl isomer lg_was pre-
pared by reaction of the lithio derivative of 8 (R = H) with propylene oxide (88%) followed by
cyclization (70%)6. Finally, the 4-methyl isomer 12 was obtained in 75% yield from 19~

(R] =R, =H, R, = CH3),which in turn had been prepared by Michael addition of t-butylmercap-
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tan to a-methylmethacrylate followed by LiA]H4 reduction and t-butylhypochlorite oxidation7.

In each case the sultines were obtained as diastereomeric mixtures. Their n.m.r. spectra were
rather complex as expected but in general agreement with the gross structures. The S =0

stretching frequencies in the infrared occurred at ~ 1100 - 1120 cm']. The isomers were further

characterized by oxidation with MCPBA to the known su]tonesa.

0
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Table 1. Synthesis of 1,2-Oxathiolane-2-oxides (y-Sultines)
R
1

9 Qu 50,C1,, or KCS N
tBuS-CH—CH-C-R] —_— R
P CH,CT, 2
R R3 R2 2 R
3 Yield of
Method of Preparation Substituents Sultine
of Hydroxysulfoxide R R} . 32 R3 (%)
a H H H H 83
b CH3 H H H 75
c H H CH3 H 70
c H H Ph H 96
c CHj H CH3 H 98
c CH3 H Ph H 90
d H H H CH3 72

The method described for the synthesis of the y-sultines is also applicable to the synthesis of
larger ring homologsg. A route analogous to equation (a) followed by NCS treatment of the
appropriate hydroxysulfoxides allowed the preparation of the 6,7 and 8 membered ring suitines in
75, 58 and 53% yield respectively. The preparation of other substituted members of these sul-
tines thus depends only on the availability of the aporopriate t-butyl hydroxyalkyl sulfoxides.
In preliminary experiments we have found that several y-sultines are photochemically
labile. Of particular interest is the photoéhemica1 transformation of sultines such as 14 into

cyclopropanes and 502]0. Further studies on the photochemistry of sultines are in progress.

Phw” 0~ .0 hy!!
7 LA,

R benzene-acetone
14 (a) R=H 15 (a) R = H (95%)
(b) R = CH3 (b) R= CH3 (98%)
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