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Abalmat A collection of 1-alkenyl sulfoxides possessing diphenylmethyl, p-methoxybenzyl or 2- 
(trimethylsilyl)ethyl groups can be converted to 1-alkenesulfinyl chlorides using SO2C12. The 1- 
alkenesulfinyl chlorides were spectroscopically characterized by IR and were chemically captured as 
their cyclohexyl or 3-phenylpropyl 1-alkenesulfiuate esters. Copyright © 1996 Elsevier Science Ltd 

The sulfinyl chloride functional group is a vital component of synthetic organosulfur chemistry. 1 In 

general, it is the starting point for the delivery of a sulfinyl group into a variety of substrates. For instance, a 

sulfinyl chloride is the essential starting component for the general approach to chiral sulfoxides 2 originated by 

Andersen. 3,4 Of the many routes available for the synthesis of arene- and alkanesulfinyl chlorides, l, 5-7 most are 

based on the chlorination of a sulfur acid or thiol derivative. 1,5 The absence of a general preparation of 1- 

alkenesuVmyl chlorides may be due to either the limited accessibility of alkenyl substituted thiols and sulfur 

acids, or the unwanted reactivity &the  double bond during the chlorination reaction. 

We have developed a preparation of arene- and alkanesulfinyl chlorides that has as its foundation the 

chlorination of a sulfoxide.6, 7 Thus, we have shown that the reaction of SO2C12 with aryl and alkyl 2- 

(trimethylsilyl)ethyl sulfoxides affords sulfinyl chloride via oxidative cleavage of the C-S bond on the side of the 

2-(trimethylsilyl)ethyl group. Having developed a method that circumvents the thiol or sulfur acid derivative, 

we felt 1-alkenyl 2-(trimethylsilyl)ethyl sulfoxides may be suitable for the generation of 1-alkenesulfinyl 

chlorides. A general approach to 1-alkenesulfinyl chlorides would be quite valuable, since the double bond 

would be available for further elaboration before or alter utilization of the sulfinyl chloride. 

Four alkenyl 2-(trimethylsilyl)ethyl sulfoxides were prepared through the use of 2- 

(trimethylsilyl)ethanesulfenyl chloride.8, 9 These compounds were reacted with SO2C12 using our established 

conditions (1.2 eq., CH2C12, -78 °C - r.t.). 6 After warming, TLC indicated that the reactions of l a  and lb  could 

contain sulfinyl chloride, based on elution behavior similar to a carboxylic acid chloride. 10 Cyclohexanol and 

K2CO 3 were added to these mixtures and the isolated products were cyclohexyl suifinates (3a, b) as shown in 

Scheme 1. These reactions were repeated in order to obtain IR spectra. Solution IR cells (0.1 nun, CH2C12) 

allowed the observation of clear strong peaks for proposed sulfinyl chlorides 2a and 2b at 1153 and 1156 cm -1, 

respectively. The sulfinyl stretching frequencies and the subsequent isolation of sulfinates 3 comprise evidence 

consistent with the presence of 1-alkenesulfinyl chlorides in solution. 1 
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Compounds 4a and b were offered similar treatment but did not partake in the fragmentation reaction. 

Rather, the only products isolated were ct,13-dichlorination products 5 which may be formed through an additive 

Pummerer reaction. 11 The ot,13-dichlorination reaction presumably occurs since the activating effect of the 2- 

(trimethylsilyl)ethyl group is not persuasive enough to induce C-S bond cleavage in the postulated intermediate, 

chlorosulfoxonium ion 6.12 The chlorination reaction limits the generality of this particular approach and the 

limitation is particularly underscored by the fact that the parent ethenyl 2-(trimethylsilyl)ethyl sulfoxide (4a) 

does not afford ethenesulfinyi chloride. 

At this point we sought to change the 2-(trimethylsilyl)ethyl unit to something that may prompt C-S 

bond cleavage more readily. Our investigation brought us to the diphenylmethyl (DPM)12,13 and p- 

methoxybenzyl 0aMB) 14 groups. A collection of alkenyl sulfoxides (7,8) bearing these groups were 

preparedl5,16 and subjected to the fragmentation conditions. Once again, evidence characteristic of 1- 

alkenesulfinyl chlorides in solution was acquired through IR and TLC analysis. 17 These sulfinyl chlorides (9) 

were captured as sulfinate esters (10) by the addition of 3-phenylpropanol (Scheme 2). After consumption of 9, 

the mixtures were filtered, concentrated and subjected to flash chromatography on silica gel. The separations 

were complicated by hydrolysis of the by-products of the fragmentations, diphenylmethyl chloride (from 7) or 

p-methoxybenzyl chloride (from 8). Is Analytically pure sulfinates could be obtained after a second flash 
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chromatography treatment. The Table lists the isolated yields of the sulfinate esters; it also presents some 

diagnostic IR data for both the 1-alkenesulfinyl chlorides 9 and 3-phenylpropyl 1-alkenesulfinates 10. Alkenyl 

sulfoxides 7 and 8 are clearly more consistently reliable sources of alkenesulfinyl chlorides than are 2- 

(trimethylsilyl)ethyl alkenyl sulfoxides. 

Table. Capture of 1-Alkenesulfinyl Chlorides Generated by Oxidative Cleavage of Diphenylmethyl (DPM) 

and pm-a-Methoxybenzyl (PMB) 1-Alkenyl Sulfoxides (Scheme 2) 

entry Starting Sulfoxide Sulfinate IR Stretchin~ Frequencies (cm-1) b 

# ~ R l R 2 R 3 (% Yield) a C=C of 9 c S=O of 9 d S=O of 10 

1 7a DPM n H H 10a (65) 1611 1148 1128 
2 8a PMB (65) 

3 7b DPM n Me n 10b (78) 1612 1146 1126 
4 gb PMB (76) 

5 7e e DPM H Ph(CH2) 2 H 10e (69) 1611 1148 1124 
6 8e PMB (62) 

7 7d DPM H ah n 10d (75) 1609 1147 f 1123 
8 8d PMB (69) 

9 7e DPM Ph H H 10e (42) 1611 1152 1135 
10 8e e PMB (69) 

11 8f PMB H H Ph 10f(65) 1609 1129 1112 

12 78 DPM -(CH2) 4- U 10g (83) 1611 1144 1128 
13 8g PMB (62) 

Footnotes. a Yields are of twice chromatographed material, b The IR spectra were run on a Bomem MB 100 instrument, c These 
values arise from the fragmentations of  sulfoxides 8; the C=C stretches of sulfmyl chlorides from 7 were not distinct, d The S---O 
stretching frequencies from both sources were within 1 cm "1 (ustudly < 0.6 cm -I) of each other unless otherwise noted. ¢ Complete 
consumption of this compound required 1.5 equiv, of SO2C12 rather than 1.2 equiv, f1147 cm -1 is an average of readings of 1145 era "l 
(from 7d) and 1149 cm "l (from 8d). 

The PMB and DPM sulfoxides are both suitable sources of alkenesulfinyl chlorides. Sulfoxides 8 afford 

more consistent yields of ester, although in some instances, such as with 7d and g, the DPM sulfoxides provide 

a better yield. The chlorinated by-products of the fragmentations of 7 and 8 are a hindrance during the 

purification of esters 10, but are nevertheless sufficiently inert to allow selective functionalization of the 

alkenesulfinyl chlorides. The ability to selectively perform chemistry on sulfinyl chlorides 9 makes this first 

general preparation of 1-alkenesulfinyl chlorides an inviting one, since a number of ethenesulfinic acid 

derivatives are expected to be accessible through this chemistry. Indeed, the overall conversion of sulfoxide to 

sulfinate is one of the few synthetic routes available for l-alkenesulfinic esters. 19 We plan to study the reactivity 

of the 1-alkenesulfinyl chlorides with other nucleophiles. 
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