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Abstract: A simple and convenient method for the preparation of optically active sulfenyl chlorides and 
thiophthalimides starting from commercially available non -racemic alcohols is reported. 

Sulfenyl chlorides are valuable intermediates in the synthesis of several suffur derivatives, since they are converted 

easily into suifenate esters, sutfenamides, sulfides, disuffides, suffenyl carboxylates as well as fl- keto suffides and p - 

chloro sulfides.’ Moreover, the general usefulness of sulfur compounds in organic synthesis is well established, and the 

widespread interest in asymmetric synthesis requires an increasingly larger number of new chiral starting compounds 

or intermediates. Nevertheless, perusal of the literature reveals that the reported syntheses of key chiral intermediates 

such as p - keto sulfides2 a -suffenyl- p -hydroxy esters3 p - hydroxy sulfides4 and a -sulfenyl imides5 do not make 

use, as starting materials, of chiral sulfenyl chlorides. of which, however, only a few, sparse examples have been 

reported in the literature so far6. The lack of a general approach to the latter compounds, coupled with our previous 

finding that thiolacetates react with sulfuryl chloride to afford suffenyl chlorides cleanty and in excellent yields,’ 

prompted US to apply such reaction to the preparation of optically active sutfenyl chlorides. 

Herein we report our resuits on the enantiospecific conversion of some commercially available primary and 

secondary chiral alcohols into the corresponding sulfenyl chlorides and subsequently into N-(alkyfthio)phthalimides: 

0 

I ii i i i 
R*-OH ----a R*-SCOCH3 ----> R*-SC1 ----> 

i) DIAD. AcSH. Ph3P; ii) S02C12; iii) Phthalimide. TEA 0 

Reactions were carried out as described previousfy,’ and resufts are shown in the Table. Products were analysed 

by ‘H n.m.r. spectroscopy. Spectra were recorded with a 266 MHz instrument on the crude N-(alkylthio)phthalimides, 

obtained from optically active alcohols, in the presence of the chiral shii reagent Eu(hf~)~ [hfc=3- 

(heptafluoropropylhydroxymethylene)-(+)-camphorato]. Thiophthalimides obtained starting from racemic alcohols 

were employed as blanks to optimize the conditions of separation and integration of the peaks of the enantiomers. 

N.m.r. data clearly indicated that no racemization occurs in the overall reaction: the enantiomeric excess (e.e.) 

was. making allowance for the uncertainty related to the analytical technique employed, always higher than SW, since 

only one enantiomer was detectable in all cases. Since complete inversion of configuration occurs at the reaction centre 

(if chirai) in the first step of the above reaction sequence,6 the absolute configuration of products can be established. It 

is likely that the enrichment in e.e. observed for the thiophthalimides obtained starting from alcohols of moderate optical 
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purity was due to enantiomeric resolution taking place during crystallization (crude thiophthalimides were recovered in 

quite satisfactory yields from the reaction mtxture by precipitation upon addition of water).’ 

R is interesting that atthough sulfenimides are generally quite stable compounds.” still they may find application 

as suifenylating agents.2a1 OS1 ’ 

We think that the availability of a straightforward method for the synthesis of optically active sulfenyl chlorides 

widens their range of application, disclosing new opportunities to workers involved in organosutfur chemistry, 

TABLE 
Alcohol (e.e.%)a Sulfenyl chloride 

96 yieldb abs. conf. 

N-(alkylthio)pMhalimide 

% yieldC e.e.% bd~d 

2-methyl- 1 - butanol 93 (4) 70 - 

(S)-(-)-2-methyl-l-butanol (79) 95 (4) s 76 90 +23.3 

P-butanol 96 (2) 70 - 

(S)-(+)-2-butanol(99) 90 (2) R 65 90 -6.0 

2-octanol 95 03) 79 - 

(S)-(+)-P-octanol(77) 60 (6) R 61 90 -2.5 

36-cholestanol(99) 90 (asp 3R 50 f Cl52 

aEstimated from the [a]D values reported for the commercial specimens employed. b6ased on the starting 
thiolacetates; Ccl4 was used as solvent; figures in brackets refer to reaction time (in hours). ‘Referred to crude 
products. Recrystallized samples gave excellent spectroscopic and elemental analyses. dc 1, CHCl3 eReaction 
carried out in the absence of solvent. fNot determined because of the unavailability of n.m.r. signals suitable for 
chiral L.I.S. analysis. 
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