
Tetrahedron Letters No. 30, pp 2863 - 2866, 1973. Pergamon Preee. Printed in Great Britain. 

SYNTHESIS OF CYCLIC SULFINATE ESTERS (SULTTNES) VIA 

-BUTYL HYDROXYALKYL SULFOXIDES 

N.K. Sharma, F. Jung and T. Durst 
Department of Chemistry, University of Ottawa 

Ottawa KlN 6N5, Canada 
(Received in USA 22 May 1973; received in UK for publication 18 June 1973) 

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 consaunication we 

would like 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 S02C12 in CHClS-C2H50H to give t-butyl 

chloride and ethyl esters of sulfinic acids 2-3 . 

The mechanism of the cleavage reaction has been discussed2 
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S02C12 

-CH2R ____t &BuCl + s RCH2 DC2H5 
CHCl 3, C2H50H 

1 

and evidence has been presented to show that chloro-oxosulfonium ions 2 and probably alkoxyoxo- 

sulfonium ions 3 are involved. Scheme 1. 

! 
NCS 

LBu- -CH2R + S02C12 F sBu,fCH2R 9 

CH2C12, C2H50H Cl 

2 

s 
0 

- JBu-,+CH2R - &BuCl + RS-0C2H5 

oC2H5 

Scheme 1 

Reaction of a variety of g-butyl-y-hydroxysulfoxides with NCS or S02C12 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 5 4 and subsequent fragmentation of the t-butyl carbon-sulfur bond would account for the - 

product formation. Scheme 2. 
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fl NCS s 0 
iBuSCH2CH2CH2OH 

B 
CH2C12, ""$3 C,-+ LBuC1 + 5-J 
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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 allows the Preparation of y-sultines having a variety 

of substituents at specific positions in the heretocyclic ring. Table 1. 

1. Br(CH2)3OH H 

Scheme 2 
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(d) 

To illustrate the versatility of the method we have synthesized the three possible mono- 

methylated isomers 2, 12 and Q by combining equations b, d and c with the cleavage reaction .- 

respectively. Thus reaction ofiwith 2 equivalents of CH3Li, followed by alkylation with CH31 

gaveL5 (R = CH3) in 82% isolated yield. The latter compound on treatment with NCS in CH2C12 

afforded 3-methyl-1,2-oxathiolane 2-oxide (11) in 72% yield. The 5-methyl isomer 13 was pre- - 

pared by reaction of the lithio derivative ofi(R = ti) with propylene oxide (88%) followed by 

cyclization (70%)6. Finallv, the 4-methyl isomer I?_ was obtained in 75% yield from2 

(R1 = R2 = H, R3 = CH3),which in turn had been prepared by Michael addition of t-butylmercap- 
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tan to a-methylmethacrylate followed by LiAlH4 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 sultones 8 . 

0 :o ci 
CH3 

11 13 

Table 1. Synthesis of 1,2-Oxathiolane-2-oxides (Y-Sultines) 

t OH 
tBuS-FH-?H-Y-R, 

S02C12 or NCS 

* *3 *2 
CH2C12 

Method of Preparation Substituents 
of Hydroxysulfoxide R *l ’ *2&3 

a 
b CHH 

H H H 

C 

C 
H3 ! !H3 

H 

Ph : 
C ii, H CH3 H 

d" 
CH3 Ph 
H HH H !H, 

Yield of 
Sultine 
0 

83 

:; 

E 
90 
72 

The method described for the synthesis of the Y-sultines is also applicable to the synthesis of 

larger ring homologs'. 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 sultines 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 aooropriate t-butyl hydroxyalkyl sulfoxides. 

In preliminary experiments we have found that several y-sultines are photochemically 

labile. Of particular interest is the photochemical transformation of sultines such as 14 into 

cyclopropanes and S02". Further studies on the photochemistry of sultines are in progress. 

Ph hv" 
* PhA R 

R benzene-acetone 

14 (a) R = H 15 (a) R = H (95%) 

(b) R = CH3 (b) R = CH3 (98%) 
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