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3- Phenyl thiaeyclohexane and 2-methvl -4-phenyl th iacyc lopentane  we re synthesized by 
reac t ion  of s ty rene  episulfide with a l ly lmagnesiUm bromide  and subsequent  photochem-  
ical  cycl iza t ion  of the resul t ing  2 -pheny l -4 -pen t ene - l - t h io l .  

In the p r e sen t  r e s e a r c h  we have shown the usefulness  of a scheme,  proposed  by two of us [2], for  
the synthes is  of a ry l - subs t i t u t ed  cycl ic  sulf ides.  3-Phenyl thiacyclohexane ffV) and 2 -me thy l -4 -pheny l th i a -  
cyclopentane (V) were  obtained by reac t ion  of s ty rene  episulfide (I) with a l ly lmagnes ium bromide  (II) and 
subsequent  i n t r am o l eeu l a r  cycl iza t ion of the resul t ing 2 -pheny l -4 -pen t ene - l - t h io l  (III). 
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In the reaction of I with II the bond between the sulfur atom told the carbon atom in the ~ position 
relative to the phenyl ring is cleaved, as confirmed by the structures of the cyclization products. In fact, 
the physical constants of the 3-phenylthiacyclohe• that we obtained differ from the physical constants 
repoVced for 2-phenylthiaeycIohe• [3], which would be formed in the ease of a different direction of 
cleavage of the C-S bond. A mixture consisting of 56% IV and 44% V is obtained by phot0cycIization of 
thiol Ill. Chromatographic~11y pure IV and V were isolated by rectification of this mixture. 

The IR spectra of IV and V contain the absorption maxima characteristic for the skeletal vibrations 
of cyclic sulfides (1240 and 1220 cm -~, respectively), absorption maxima of CH stretching (2870-2940 cm -I) 
and deformat ion  (1430-1460 cm -~ for  IV and 1460 c m  "~ for  V) v ibra t ions  of OH 2 groups,  CH s t re tching 
(2970 crn -1) and deformat ion  (1380 crn "~) v ibra t ions  of CH 3 groups (for V), out -of-plane  deformat ion  v ib r a -  
tions of the C--H bond of rnonosubstituted benzene (710, 740, and 770-780 crn-~), and s t re tching vibra t ions  
of C =C (1500, 1600 cm -1) and =CH (3040, 3080 cm -1) bonds of an a roma t i c  ring. Two mult ip le ts  of p r o -  
tons of a thiacyclohexane ring (1.02-2.24 and 2.24-3.16 ppm) and of phenyl protons  (7.08-7.16 ppm) a re  
observed  in the PMR spec t rum of IV, and the i r  intensi ty rat io  is 9 : 5. The s p e c t r u m  of i s o m e r  V contains 
two doublets of methyl  protons  [1.34 ppm (J= 6.4 Hz) and 1.37 ppm (J = 6.2 Hz)] with a ra t io  of the equator ia l  
methyl  group to the axial methyl  group of 58 : 42 (gravirnetr ic  method), a rnultiplet of pro tons  of a th iacyc lo-  
pentane ring (1.57-3.54 ppm), and a mult iplet  of phenyl protons  (7.08-7.16 pprn). 

*See [1] for  communica t ion  VI. 
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The IR spec t ra  of liquid films of the compounds were recorded  with a UR-20 sp ec t ro m e te r  with NaC1 
and L iF  p r i s m s .  The PMR spec t ra  of CC14 solutions (at 26 ~ were  recorded  with a BS-487B sp ec t ro me te r  
at an operating f requency of 80 MHz. The chemical  shifts of the protons relat ive to hexamethyldisi loxane 
are  expressed  on the 6 scale (in par t s  pe r  million). 

Styrene Episulfide (I). This compound was obtained by the method in [4]. The react ion was monitored 
by means of gas-l iquid chromatography (GLC). A UKh-2 chromatograph with a column (4-m long and 4 mm 
in diameter)  filled with 10% E-301 on Chromosorb  W and a thermal-conduct iv i ty  detec tor  was used; the he- 
l ium flow rate was 50 ml /min ,  and the column t empera tu re  was 216 ~ The reac t ion  was complete a f te r  the 
disappearance of the s tyrene  oxide peak on the chromatogram (after 3 h). The e the r  ex t r ac t  of I, obtained 
f rom 39 g (0.35 mole) of s tyrene oxide and 34.5 g (0.36 mole) of potass ium thiocyanate was dried ove r fused  
potass ium carbonate and used for  the subsequent synthesis  without distil lation. 

2 -Pheny l -4 -pen tene - l - th io l  (III). This compound was obtained by the method in [2]. Reaction of epi~ 
sulfide I with al lylmagnesium bromide II, p repared  f rom 33.6 g (1.4 g-atom) of magnesium and 60.5 g (0.49 
mole) of allyl bromide in 170 ml of absolute e ther  gave (after removal  of the e ther  by distillation) 51.35 g 
of crude thiol III with n~ 1.5669. 

Cyclizat ion of 2 -Pheny l -4 -pen tene - l - th io l  (III). Compound III was il luminated with a PRK-2 m e r c u r y -  
quartz lamp until it gave a negative tes t  for  mercaptan.  Vacuum dist i l lat ion of the cycl izat ion product  gave 
a f rac t ion with bp 122-136 ~ (5 ram) and n~ 1.5735, which, according to GLC data, contained 56% IV and 44% 
V. The mixture  of i somers  IV and V was rect i f ied with a column filled with a glass packing (the eff iciency 
of the column was 16 theoret ica l  plates) to give chromatographical ly  pure components.  I somer  IV had 200 ~ 
(132 ram), n~  1.5810, and d~ ~ 1.0642. Found: C 74.2; H 8.0; S 17.5%; MR D 55.73. C11H14S. Calculated: 
C 74.2; H 7.9; S 18.0~0; MR D 55.12. The complex of IV with m ercu r i c  chloride had mp 133-134 ~ Found. 
S 7.5%. CllH14S'HgC12. Calculated: S 7.1%. The methiodide of IV had rap 127-129 ~ Found: I 40.1%. 
ClzH~TIS. Calculated: I 39.7%. The sulfone obtained f rom IV had mp 157-158 ~ Found: C 63.1; H 6.6; S 
14.9%. CI1H1402S. Calculated: C 62.9; H 6.7; S 15.2%. The sulfoxide obtained f rom IV had mp 100-102 ~ 
Found: C 68.3; H 7.2; S 15.9%. CllH14OS. Calculated: C 68.0; H 7.2; S 16.5%. I somer  V had bp 195 ~ (132 
ram), n~ 1.5688, and d~ ~ 1.0550. Found: C 74.1; H 8.0; S 17.4%; MR D 55.04. C~1H14S. Calculated: C 74.2; 
H 7.9; S 18.0%; MR D 55.12. The complex of V with m ercu r i c  chloride had mp 192 ~ (dec.). Found: S 7.6%. 
ClIH~4S.HgC12. Calculated: S 7.1%. The methiodide of V was a liquid. Found: I 40.5%. C12H17IS. Calcu-  
lated: I 39.7%. The sulfone of V had rnp 154-155 ~ Found: C 62.8; H 6.7; S 15.2%. CllH1402S. Calculated: 
C 62.8; H 6.7; S 15.2%. The sulfoxide of V was a liquid with n~ 1.5752 and d~ ~ 1.1410. Found: C 68.0; H 
7.4; S 16.1%; MR D 56.20. CllH14OS. Calculated: C 68.0; H 7.2; S 16.5%; MR D 55.80. 
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