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Abstract: SuZfines react with sulfiinyl chZoridt7s giving cx-chloroalkyl alkanethiosulfonate esters 
and with tkionyi: chloride giving a-chZoroalkanesulfeny7Y chZorides, both in good yieZds. 

A standard method for the synthesis of sulfines involves the reaction of alkanesulfinyl 

chlorides with triethylamine (eq 1).3 We find that the reaction of tuo equivalents of alkane- 

sulfinyl chlorides with one equivalent of triethylamine leads instead, cleanly and in good yield, 

to n-chloroalkyl alkanethiosulfonates, RCHClSSOzCHzR (eq 2). Illustrative of the procedure is 

the preparation of a-chloroethyl ethanethiosulfonate, CH3CHClSS02CH2CH3 (4). Thus, a solution of 

RCHzS(O)Cl + Et3N ._> RCH=fs,; + m3NH+ cl- (1) 

2RCHzS(O)Cl + Et3N e_> RCHClSSO,CH,R + m3NH+ cl- (2) 

0.165 mol of ethanesulfinyl chloride and 0.1 mol of triethylamine Ii in 575 mL of CFCl3 at -20' C 

was allowed to warm to 25OC overnight and the solution was filtered, concentrated in vacua and 

the residue distilled affording ,' in 82% isolated yield.5 Additional examples of this new 

reaction are given in the Table. 

We propose that these reactions involve as a key step nucleophilic attack by a sulfine on a 

sulfinyl chloride followed by intramolecular rearrangement as shown in eq 3. Precedence for this 

proposal includes thiosulfinate formation on reaction of certain sulfines with arenesulfenyl 

chlorides (eq 4)' and thiosulfonate formation on reaction of thiirane S-oxide with ethanesul- 

finyl chloride (eq 5).* In order to test the mechanism in eq 3 a freshly distilled sample of 

propanethial S-oxide (the onion lachrymatory factor9 ) was treated with methanesulfinyl chloride 

diluted with twice its volume of benzene. An immediate exothermic reaction occurred affording a- 

chloropropyl methanethiosulfonate (2) in 64% yield (eq 6), a result in accord with the mechanism 

proposed in eq 3. At this time it is not possible to choose between paths A or B, eq 3. The 

reaction noted in eq 6 significantly extends the scope of the chloroalkyl alkanethiosulfonate 
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synthesis permitting the inclusion of products derived in a selective manner from pairs of 

different sulfinyl chlorides. It should be noted that chlorinated thiosulfonates are of interest 

as bactericides and fungicides.lo 

MeCH=LO- + EtS(O)Cl s-> MeCH=$S(O)Et Cl' 

+ - 
ArNH(Ar'O)C=S-0 + 

1 
'L 

Ar"SC1 -> ArN=CS(O)SAr" 

EtS(O)Cl + 
\/ 

8 

> C1CH2CH,SS0,Et 

+- 
EtCH=S-0 + MeS(O)Cl -> EtCHClSSOzMe 

MeCHClSOS(O)Et 

MeCHClSSOaEt 

(3) 

(4) 

(5) 

(6) 

LizS, 
MesSiCHzCl -> 

THF, 78% 
(MesSiCHzS)iG> Me,SiCH,S(O)Cl (7) 

6 
'L 

In connection with our interest in silicon-containing organosulfur compounds,11 we have 

prepared the previously unknown trimethylsilylmethanesulfinyl chloride (6) according to eq 7. 
Q 

Treatment of two equivalents of 6 with one equivalent of triethylamine gives the interesting 
,-lJ 

functionalized thiosulfonate ,4 (see Table). l2 ,I3 We have also examined the reaction of a sulfine 

with thionyl chloride. Ethanethial S-oxide reacts with one-half an equivalent of thionyl 

chloride in CFCl, solution affording in 52% isolated yield di-a-chloroethyldisulfide, presumably 

via the intermediacy of 1-chloroethanesulfenyl chloride (eq 8). When cyclohexene was employed as 

the solvent in the reaction of ethanethial S-oxide with thionyl chloride there was isolated in 

75% yield a substance identical to the addition product of authentic 1-chloroethanesulfenyl 

chloride I4 with cyclohexene (eq 8). 

Apart from the transformation of eq 4 and an example of an 0-alkylation of a sulfine by 

triethyloxonium fluoroborate, I5 little is known about the reactions of sulfines with electro- 
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philes. Our present 

through interaction of 

+- 

work suggests 

sulfines with 

that a variety of unusual structures may become available 

electrophilic partners. 

-so, 
MeCH=S-0 + SOCI, +[MeCHClSOS(O)Cl] --> 

+- 
MeCH=S-0 

MeCHClSCl p> (MeCHClS), + ? (8) 
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Table: Reaction of Sulfines with Sulfinyl Chlorides and Thionyl Chloride 

Entry Starting Material Producta Isolated Yield 

1 EtS(O)CL MeCHC1SS02Et (1) 82%b 
'L 

2 n-PrS(O)Cl EtCHCISSOzPr (2) 79%b 
Q 

3 ~I-C,~H,,S(O)C~ n-C 11H,3CHC1SS0,-n-C,,H,s (3) 78%' 
CI, 

4 Me3SiCH2S(O)Cl (6) 
'L 

Me,SiCHC1SS0,CH,SiMe3 (4) 62%' 
'L 

5 EtCHSO/MeS(O)Cl EtCHClSSO,Me (5) 64%b 
b 

6 MeCHSO/SOC12 MeCHCISSCHCIMed 52X! 

7 MeCHSO/SOC4 /cyclohexene 

0- 

SCHClMe 75sab 

‘--cl 

a Spectroscopic data on new compounds k-4 are given in Ref. 5. b Yield after distillation. c 
Heat sensitive material: could not be distllled. d Ref. 13. 
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