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Our interest in the behaviour of trichloromethanesulfinates is a consequence of sane 

unigue results previouely obtained on the rearrangement and solvolysis of the corresponding 

sulfenates. For example,while the rearrangement of allyltrichlo-thanesulfenates to sul- 

foxides generally parallels that of the corresponding arenesulfenates3, and proceeds by a 

concerted [2,31-sigmatropic shift mechanism, the rearrangement of benyl trichloromethanesul- 

fenates 
4 
, unlike that of bensyl arenesulfenates' , prcceeds by an ionization mechanism. Simil- 

arly, we have found6 that panisyl trichloromethanesulfenate readily undergoes ethanolysis at 

room temperature with completeC-0 bond cleavage, by an ionization mechanism. In sharp con- 

trast, the ethanolysis of the corresponding 2-nitrcbensenesulfenate proceeds at a similar rate 

only at 100°, it involves exclusive S-O bond fission, and may be explained by an.SW2-type 

mechanism. 

Although esters of trichloromethanesulfiic acid have long been considered of interest', 

they have received little attention in the past. Schlillkopf and Hilbert* have used methyl tri- 

chlorcmethanesulfinate as a source for the generation of dichlorocarbene. It appears to us 

that the lack of activity on these esters may be a result of the difficulties involved in their 

preparation. We have synthesized benzyl and variously gsubstituted benyl trichloromethanesul- 

finates by a very convenient method, oxidation of the appropriate sulfenate with pl-chloroper- 

benrcic acid in methylene chloride, at O" (eg.1). 

MBBA _ 
CH20SCC13 CH2C12/O" ) 

(1) 

R=H,C!S 
3' 

Cl, NO2 

All the esters prepared were obtained in tist quantitative yield as nice crystalline 

so1idsg. It is interesting to note that further oxidation to the sulfonate &es not take place, 

even in the presence of a large excess of oxidieing agent in chloroform, at reflux temperature. 

!fhis contrasts with the observation that areneeulfinates are easily oxidized to sulfonates at 

O", a reaction used for the preparation of highly active arenesulfonates 
10 

. It is also worth- 

while to mention that the ~_anisyl ester could not be obtained by this method. Raarr8ng-t 

343 



344 No. 5 

to sulfone, acocmpanied by decomposition took place under the normal reaction conditions. 

As an extension of our studies on the solvolysis of benylic arenesulfinates 11 
and tri- 

6 chloromethanesulfenates , we have investigated the behaviour of the corresponding trichloroma- 

thanesulfinates under solvolytic conditions. We have found that all the bensyl esters prepared, 

including the pnitrobenzyl one , underwent facile ethanolysis with exclusive C-C bond fission 

as evidenced by formation of the corresponding ethyl ether and sulfinic acid (eq.2). 

wCIi20s(o)cc13 + EtcBi - 
32O 

ArCli2CBt + C13CS02H (2) 

This result contrasts sharply with the observation that benayl 2,6-dimethylbenzenesulfi- 

nate undergoes ethanolysis by canplete S-O bond cleavage, and at a much slower rate even at 90 0 

(k - 2x10 -7 -1 11 
set ) . From a comparison between the rate of ethanolysis of this ester with that 

of the corresponding trichloromehhanesulfinate (see Table), taking into account the differences 

in bond cleavage and temperature, one f&s that the reactivity of trichlorauethanesulfinate is 

higher by scme 6 powers of ten. Perhaps it may be more instructive to indicate that the react- 

ivity of benyl trichloromethanesulfinate is quite similar to that of the corresponding tosy- 

late12 as can be seen from the data shown in the Table. 

TABLE 

Rate Constants for the Solvolysisa of 

Bensyl hichlo-thanesulfinatas at 32O 

pMsthylbensy1 

Bensyl EtCE 3.05 1 

MeoH 7.14 1 

80% EtCH 9.25 1 

60% EtCB 19.00 1 

EtOIi 12.53 4.1 

MeCH 42.50 5.9 

80% Etlxi 121.30 13.1 

l?_chlorobensyl EtOH 1.27 0.4 

p_Nitrobenyl EtOH 0.130 0.043 

MeoR 0.261 0.037 

80% EWEi 0.439 0.047 

Sulfinate Solvent 105k, set 
-1 Relative 

Rate 

Benzyl Tosylateb EtCB 5.33 

MeoR 16.70 

80% EtOli 32.40 

a. In the presence of 2,6-Lutidine, acting as buffer. 

b. At 2S". Data taken from ref. 12. 
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In order to find out whether the solvolysis takes place by an SW1 or sW2 mechanism, a 

kinetic study of the reaction of the four esters under various conditions was carried out 

and the results are presented in the Table. The reaction of all the esters showed first order 

kinetics. The data of the Table provide information on the effect of the solvent ionizing power 

and of the substituent on the rate of solvoly5is. Inspection of these data indicates that an 

increase in the ionieing power of the solvent enhances the rate of solvolysis, consistent with 

an ionization mechanism. However from a comparison of the rate5 of solwlysis of the variously 

substituted esters in the same solvent it is obvious that at least some of the esters do not 

react by a purely SW1 mechanism. For example, the relative rate factor for the _pnitro group 

of app. 25 is much too small for such amechanism. 

In order to analyze the results in amore quantitative manner,wehave examined the 

Iiammett and Winstein correlations. The rates of solwlysis in ethanol correlate fairly well 

( r - 0.98) with (I+. However, the size of p = -1.8 is smaller than usually observed with ioni- 

zing systems, but compares fawurably with the values obtained for the solwlysis of other ben- 

sylic systems such as chlorides and sulfonatas 
14 
. Good linear correlations were found when 

log k for solwlysis of bensyl, pnitrobensyl and p-methylbensyl trichloraaethanesulfinates 

using the solvents mentioned in the Table , at 32O, were plotted against log k for ionieation of 

pmethoxyneophyl tosylate15 in the same solvents, at 25O. The slopes (5 values") of the 

straight lines of 0.57 and 0.58 for the benizyl and p-nitrobensyl esters indicate a relatively 

low sensitivity to variation in solvent ionizing power, and speak against a purely SW1 mecha- 

nism. It is suggested that these esters react by both SW1 and SW2 mechanisms. Cn the other 

hand, a slope of 1.1 is obtained for the pmethylbensyl ester , similar to the values obtained 

for other ionizing systems 4,6,11,16 . It is therefore concluded that in this case, capable to 

develop a more stable carbonium ion, complete ionization takes place. 

The unusual high reactivity reported above for the new sulfinates, may be attributed to 

the high acid strength of C13CS02H, and the consequent high leaving group ability of its anion. 

Cm the other hand, the lack of rearrangement to sulfone which generally accompanies the sol- 

wlysis of arenesulfinates 11,16 may reflect the lower nucleophilicity of the sulfur atom in this 

case. The same explanation may also be advanced for the lack of sulfinate to sulfonate oxida- 

tion, mentioned above. 
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