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I I t .  SYNTHESIS OF 1-THIABICYCLO[4,3,0]NONANE AND 

2-ME THYL-1-THIABICYCLO[3, 3, 0] OC TANE 
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2-Al ly lcyc lopentane- l - th io l  is cycl ized by t r ea tmen t  with 75% sulfuric acid and with UV light 
to 2-methyl - l - th iab icyc lo[3 ,  3, 0]octane and 1-thiabicyclo[4, 3, 0]nonane, respec t ive ly .  The 
cyclizat ion is s te reospec i f ic .  

Reaction of cyclopentene episulfide (I) with al lylmagnesium bromide (ID, followed by [n t ramoiecular  
cycl izat ion of the resul t ing  2-a l ly lcyc lopentane- l - th io l  (HI), has given 1-thiabicyclo[4, 3, 0]nonane (IV) and 
2-methyl - l - th iab icyc lo[3 ,  3, 0]octane (V), according to the scheme which we have put forward [1]. 

The sulfide IV has been obtained f rom the thiol both by UV i r radia t ion and by prolonged keeping under  
ni trogen.  Cyclization of III by 75% sulfuric acid p roceeds  with great  difficulty to give the sulfide V in 13% 
yield.  
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According to the GLC resul ts ,  the cyelizat ion of both III and 2-al lyloxycyclohexanethiol  [1] is s t e r e o -  
specific.  According to [2-4], react ion of cycloolefin episulf ides with II should give the t r a n s - 2 - a U y l - 1 -  
cycloalkanethiols,  which on cyclizat ion afford the t rans- th iabicycloalkanes .  This is  conf i rmed by the low 
yield of V, since sys tems composed of two t rans - fused  f i ve -membered  r ings a re  highly s t ra ined [2-4]. 
The position of the methyl  group in V has not been establ ished.  

The s t ruc ture  of the sulfides IV and V is conf i rmed by thei r  IR spect ra .  In IV, the absorpt ion maxima 
cor respond  to vibrat ions of the C - H  bond in the CH 2 and CH groups (2854-2954, 1433-1449, and 1334 cm-l) .  
In the spec t rum of V, the maxima cor respond  to the s t re tching (2964 and 2876 cm-t)  and deformational  
(1376 cm-t)  vibrations of the C - H  bond in CH3, to the s t re tching (2926 em-1) and deformational  (1458 cm-t)  
vibrat ions of the C - H  bond in CH2, and to the deformat ional  (1325 cm-t)  vibrat ions of the CH group. In the 
IR spec t ra  of IV and V, maxima occur  which a re  cha rac te r i s t i c  of the skeletal  vibrat ions of cycl ic  sulfides 
[5], at 1261 and 1258 cm -I, respec t ive ly .  The absence of a band at 720-790 cm-1 shows the absence of a 
CHz group in a s t ra ight  chain, which is fur ther  evidence for  the cyclic s t ruc ture  of IV and V. 

The s t ruc ture  of IV and V is also proved by thei r  mass  spect ra  (see Fig.  1). Thebreakdown of V under  
e lec t ron  impact takes place according to the scheme given in [6]. Breakdown of IV occurs  in a s imi la r  way. 

t For  P a r t  I, see [I]. 

Institute of Chemistry,  Bashkir Branch, Academy of Sciences of the USSR, Ufa. Transla ted f rom 
Khimiya Geterots ikl icheskikh Soedinenii, No. 9, pp, 1185-1187 September,  1970. Original a r t ic le  submitted 
February  18, 1969. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1106 



C$H13S+ C8H12S+ 
14l(0,3) t40(0,2i 

C8 HI4S~ 
142(7,0) 

C~HI3 t C6HI2~" CBHII + 
109(0,4) 108(0,8) 107(0,34) 

--CH 3 

- c~.; 

--C2H5 

_H2S 
C7H9 § 

03(4.5) 

C7HIIS 
,27(i ,5) I--CaHL gHsS+ 

85(1,5) 
--S 

) C6HIo t 
92(s,0) 

C~HIoS ~ -- HS , C~H9 + 
ll4(1,0) 81(4,0) 

H2S ~ C6H8+ 

--HS 90(I,7) 

C6H9S+ C6H7 § 
113(2,3) 79(4,0) 

--C3H % --H2S 
CsHIoSt 
102(0,2) --HS 

- -  C3H~ �9 ) 
a C5H9S+ 

101(0,45) "--] --H2S 
- -  HS 

--C 3 H 6 
, CsHaS+ 

I O 0(2,5 ) 

I -g"~ 
--C3H 7 --H2S 

C5H7S* 
99(1,5) 

C5H7+ 
68(i.0) 

C5H+ 
67(12,6) C4H S§ 

57(0,76) 

C3H5S~ 
72(0,4) I 

C5H5 + C2HsS+ C2H4S+ C2H3S§ 
65(I,6) 61(0,4) 60(I,4) 59(I.5) 

! 

Breakdown of 2 -Methy l - l - th iab icyc lo [3 ,  3, 0]octane (the f igures  in 
pa ren theses ,  with the ionic m a s s  values,  indicate the peak  in tens i -  
t ies  as a pe rcen tage  of the total  ion current}.  
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Fig. 1. Mass spectra .  1) 1-Thiabi -  
cyclo[4, 3, 0]nonane; 2) 2 -me thy l -1 -  
thiabicyclo[3, 3, 0]octane. 

E X P E R I M E N T A L  

Cyclopentene Episulfide (I) was obtained according to [7]. 
bp 68-69 ~ (66 mm), nD 2~ 1.5250, d42~ 1.0502. Found: MR D 29.18. 
Calculated, MRD 29.52. 

2-Allylcyclopentanethiol  (III) was obtained by the method 
descr ibed  for  2-al lylcyclohexanethiol  [1]. Reaction of 10 g 
(0.1 mole) of I with a l lylmagnesium bromide (prepared f rom 
19.2 g [0.8 g-atom] of magnesium and 36 g (0.3 mole) of allyl 
bromide  in 200 ml of dry  ether)  afforded, af ter  drying the r e a c -  
tion mixture  and remova l  of the ether,  8 g of a f rac t ion bp 89- 
94 ~ (33 ram). The thiol was not fu r ther  cha rac t e r i zed  in view of 
its rapid cyclization.  

Cyclization of2-Allylcyclopentanethiol  (HI). a) Cyclization 
of III was complete a f te r  standing in a ni trogen a tmosphere  at 
room t empera tu re  for  two weeks.  Vacuum disti l lat ion of the 
cycl izat ion product  gave a f ract ion with bp 97.5-98.5 ~ (25 ram), 
nD20 1.5195 and d420 1.0078, containing 98% of IV and 2% of V 
by GLC (car r ied  out on a column of length 4 m, d iameter  4 mm, 
packed with 10% Apiezon L on Celite-545). The c a r r i e r  gas was 
hydrogen. The overa l l  yield of IV and V was 46%, calculated on I. 

b) Cyelization of Ill with 75% sulfuric acid was c a r r i e d  
out by the method descr ibed  by us fo r  2-al lylcyclohexanethiol  

[1], except  that af ter  s t i r r ing  III for  3 h with sulfuric acid at room tempera ture ,  the mixture  was diluted 
with cooling with twice its volume of water,  then heated for  3 h at 40-50 ~ and kept overnight.  The mixture  
was then s team-dis t i l led,  the dist i l late  saturated with sodium chloride and ex t rac ted  with ether,  and the 
ex t rac t  dr ied over  sodium sulfate.  Removal of the e ther ,  followed by vacuum disti l lat ion of the residue,  
gave a fraction, bp 90-91.5 ~ (23 ram), riD20 1.5100, d420 0.9918, which contained 93% of V and 7% of IV by 
GLC. The overal l  yield of V and IV was 13%. 

c) An e ther  solution of III was i r rad ia ted  with a PRK-2 m e r c u r y - q u a r t z  lamp until  a negative tes t  for  
mereaptan  was obtained (7-8 h). Vacuum disti l lat ion of the cyclizat ion product  gave a fraction,  bp 92.5-93.5 ~ 
(19 mm), nD20 1.5196, containing 97% of IV and 3% of V by GLC. The overa l l  yield of IV and V was 42%. 

IV was purif ied via its m e r c u r y  complex, and was obtained chromatographica l ly  pure;  bp 101-102 ~ 
(25 ram); nD20 1.5212; d420 1.0099; mp 7.6 ~ Found: C 67.8; H 9:9%; MR D 42.8 CsH14S. Calculated: C 67.61; 
H 9.86%; MR D 42.66. Mercur ic  chloride complex, mp 160.5-161 ~ Found: Hg 48.5%. C8H14S HgC12. Calcu- 
lated: Hg 48.51%. Methiodide, mp 142.8-143.3 ~ (sublimed). Found: I 44.8%. C9H17IS. Calculated: I 44.70%. 
Sulphone, mp 70-70.5 ~ Found: C 54.9; H 8.3%. C8H1402S . Calculated: C55.17; H 8.05%. 

After purif icat ion via the m e r c u r y  complex, V possessed  the following eontants: bp 89-90 ~ (23 ram); 
nD20 1.5091; d420 0.9904. Found: C 67.6; H 9.8~0; MR D 42.8. The m e r c u r i c  cMoride complex had rap 106.5- 
107 ~ Found: (for the molecu la r  formula,  see above (IV and its d e r i v a t i v e s  Hg 48.4%. Methiodide, mp 105- 
107 ~ Found: I 44.8%. Sulphone, bp 312 ~ (753 ram) (determined by the Sivolobov method. The compound 
boiled with decomposition); riD20 1.5030. Found: C 54.94; H 8.04. 
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