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CONVENIENT SYNTHESIS O F  S-CONTAINING HETEROBICYCLES 

Shiro 1kegami? Jun-ichi  Ohishi, and Yasuo Shirnizu -- - -- 
Divisionof Pharmaceut ica l  Chemistry,  National Institute of Radiological 

Sciences, Anagawa, Chiba-shi 80, 

6-2-Chloro-2- th iab icyc lo [  2. 2. l] heptane and i t s  1-methyl 

analog, and 4-m-chloro-6-thiabicyclo[3. 2.11 octane a r e  

synthesized by the intramolecular cyclization of sulfenyl chlorides 

f o r m e d h *  f rom the reaction of the corresponding cycloalkenyl 

disulfides with chlorine. 

Rapid and stereospecific addition of sulfenyl halides to olefinsl 

provide a powerful utilization to the synthesis of S-containing heterobicycles 

which usually r equ i re  a long synthetic pathway. The in t ramolecular  additions 

of sulfenyl chlorides ( .  also  proceeded smoothly and gave the corresponding 

cyclic P-chloro sulfides (A,?) quantitatively (Scheme I).? 

The application of this  react ion to the  cyclic olefins ($,,$,z) resul ted  i n  

the quantitative format ion of the corresponding bicyclic P-chloro derivatives 

(A,:,%) (Scheme 2). The procedure i s  very  simple;  g.g. the calculated 

volume of chlorine gas  was introduced to a solution of disulfide in methylene 

dichloride o r  chloroform at  -30--501 by the  aid of a hypodermic syringe. 

Careful  evaporation of the solvent left  the quantitative amount of the 

corresponding bicyclic chloride which was spectroscopically and gas  

chromatographically pure.  



Scheme 1. 

Scheme 2. 
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The disulfide ($) yielded a single product, which was identical with a 

compound prepared by another route3 Similarly, 3 gave a single isomer 

(J). No detection of 2 was observed. This result  i s  extremely interesting 

because one may expect the major formation of 5 Probably, l e s s  stability 

of 3 t h a n 3  may be due to strong repulsive interaction between 6-*- 

methyl group and the lone pair electrons of the endo-side of the sulfur atom. -. 

The reaction of 2 with chlorine gave a mixture of 10 a n d 2  in a ratio of 

69 : 31  a s  initial products? However, rapid isomerization between both 

isomers  trended toward a single isomer and only 10 was obtained. 

8-Chloro sulfide is usually so  reactive that structural characterization 

was done a s  the corresponding 0-chloro sulfone after oxidation with 

m-chloroperbenzoic acid: l2, mp. 99-99. 5" ; l3, mp. 141. 5-142. 5"; s, mp. - 
5 183. 5-184. 5O ; 14 ( C l =  Br  ), mp. 131. 5-132". Skeletal identification of 10, 

moreover, was confirmed by comparison of 14 ( Cl:: H ), mp. 233.5-234. 5O 

with that of reported value6 

The P-chloro sulfides (2,i, l0) a r e  important as  synthetic intermediates 

because they can be directed to other derivatives easily; for example, 

hydrolysis ( aqueous Na2C03-acetone ), methanolysis ( MeOH ), and 

acetolysis ( AcOH-AcONa ) gave the corresponding hydroxy, methoxy, and 

acetoxy derivatives in quantitative yields. 
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