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IV.* SYNTHESIS OF 5-METHYL-2-n-AMYLTHIACYCLOPENTANE 

AND 2-n-AMYLTHIAC YC LOHEXANE 

V .  I .  D r o n o v  a n d  V .  P .  K r i v o n o g o v  UDC 547.732' 818.1.07 

2 -mAmyl-5-methy l th iacyc lopen tane  and 2-n-amyl th iacyc lohexane ,  r e spec t ive ly ,  were  
synthes ized  by the reac t ion  of 1-heptene episulfide with a l ly lmagnes ium bromide  with 
subsequent  cycl izat ion of the resul t ing  1 -decene-5 - th io l  by the action of 75% sulfur ic  
acid and UV i r rad ia t ion .  

According to the scheme  that  we proposed  in [1,2], the reac t ion  of 1-heptene episulf ide (I) with 
a l ly lmagnes ium bromide  (II) with subsequent  i n t r amolecu la r  cycl izat ion of the resu l t ing  1 -decene -5 -  
thiol (III) gave 2 -n-amyl th iacyc lohexane  (IV) and 2 -n -amyl -5 -me thy l th i acyc lopen tane  (V). 

R--C~s-/c"2 + CH2=CM--CH2MgB~ ~ R--C"--C"2--CH~CH=C"21 
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Cleavage of the C - S  bond in the reac t ion  of 1-heptene episulf ide with a l ly lmagnes ium bromide  
occurs  between the sulfur  and t e rm i na l  carbon a tom,  as conf i rmed  by  the s t ruc tu re  of the cycl izat ion 
products  obtained. 1 -Decene-5 - th io l  (HI) was subjected to i n t r amolecu l a r  cycl izat ion by two methods:  
1) by the action of 75% sulfur ic  acid under  n i t rogen;  2) by UV i l luminat ion.  As in the alkenethiols  that we 
studied In [3], the cycl izat ion of III  p roceeds  nonselec t ive ly .  The f i r s t  method gives IV and V in a ra t io  of 
1 : 4.6, while the second method gives them in a ra t io  of 3 : 1. 

According to the r e su l t s  of gas- l iqu id  ch romatography  (GLC), the cycl izat ion of IH to fo rm 2 - a m y l -  
5-methyl th iacyclopentane  p roceeds  s t e reospec i f i ca l ly  to f o r m  one of the two geomet r i ca l  i s o m e r s .  Th ia -  
cyc lanes  fo rmed  during the cycl izat ion of III were  isolated in pure  f o r m  by p repa ra t ive  GLC. 

The s t r u c t u r e s  of IV and V were  conf i rmed  by IR spec t roscopy .  The spec t r a  of IV and V contain ab-  
sorpt ion  m a x i m a  that  a re  c h a r a c t e r i s t i c  for the skele ta l  v ibra t ions  of cycl ic  sulf ides (1265 and 1260 cm -1, 
respec t ive ly)  and pendulum vibra t ions  of the CH 2 groups in the C5HI1 rad ica l  (730 cm-1) .  

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

1-Heptene Episulf ide (I). This  compound was obtained in 43~ yield by the method in [6] or  in 377c 
yield by our modif ied method [7] for  the synthes is  of 1-hexene episulf ide [3]; bp 100-102 ~ (70 mm) ,  n~ 
1.4698, and d24 ~ 0.8946. Compound I undergoes  par t ia l  decomposi t ion during dist i l lat ion,  and sulfur  is f o r m -  
ed. 

*See [3] for communication III. 
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1-Decene-5- th lo l  (III). This compound was obtained by a method s imi la r  to that which we descr ibed  
for  2 -a l ly lcyc lohexane- l - th io l  [1]. The III thus obtained was subjected to in t ramolecular  cyclizat ion e i ther  
a f te r  r emova l  of the e ther  by dist i l lat ion (method A) or  in solution (method B). 

Thiacycloalkanes  (IV and V). A) A total of 280 g of 75% sulfuric acid was added under ni trogen at 
-10  to -13 ~ to 1 -decene-5- th io l  (III), obtained f rom 60 g (0.46 mole) of 1-heptene episulfide. The subse-  
quent methods used to c a r r y  out the react ion and isolate  the product were  s imi la r  to the methods that we 
descr ibed  for  the cycl izat ion of 1-pentene-4- th iol  [3]. A mixture  [38 g (47%)] of 2-amylthiacyclohexane (IV) 
(18%) and 2-n-amyl-5-methyl th iacyc lopentane  (V) (82%) was obtained.* 

B) An e ther  solution of III was i l luminated with a PRK-2 lamp until i t  gave a negative tes t  for  m e r -  
captan [8]. Distil lation gave a mixture  (68.W/c) of IV (75%) and V (25%). * 

The mLxture of IV and V was separa ted  p repara t ive ly  with a UKh-2 chromatograph (l 4 ram, d 4 ram, 
200/0 dinonyl phthalate on INZ-600, 156 ~ hydrogen flow ra te  60 m l / m i n ) .  Chromatographica l ly  pure com-  
ponents were  isolated.  Compound IV had bp 109-110 ~ (1_1 mm),  n~ 1.4850, and d 2~ 0.9044. Found: C 69.7; 
H 11.8; S 18.5%; MR D 54.50. C10H20S. Calculated: C 69.8; H 11.6; S 18.6%; MR D 54.10. A complex of IV 
with m e r c u r i c  chlor ide  [4] and methyl  iodide [4] was obtained as an oil .  The sulfone [5] was also obtained 
as an oil with n~  1.4810. Found: C 58.9; H 9.7; S 15.8%. C10H20OaS. Calculated: C 58.8; H 9.8; S 15.7~c. 
Compound V h a d b p  105-106 ~ (11 ram), n~ 1.4740, and d 2~ 0.8900. Found: C 69.9; H 11.6; S 18.8%; MR D 
54.30. C10H20S. Calculated: C 69.8; H 11.6; S 18.6~ MRD 54.1. The complex of V with m e r c u r i c  chloride 
had mp 96.5-97.5 ~ Found: S 7.5%. C10H20S.HgC] 2. Calculated: S 7.2%. The sulfone was obtained as an 
oil with bp 140-142 ~ (7 mm),  n~ 1.4720, and d 2~ 1.0311. Found: C 58,6; H 9.8; S 15.75%; MR D 55.40. 
C10H2002S. Calculated: C 58.8; H 9.8; S 15.7%; MR D 55.10. 

IR spec t r a  of IV: 2870, 2920 (stretching CH2); 1444, 1460 (deformation CH2); 2940 (stretching CH3); 
1383 (deformation CH3); 1346 cm -I (deformation CH). IR spec t ra  of V: 2870, 2935 (stretching CH2); 1460 
(deformation CH2); 2960 (stretching CH3); 1380 (deformation CH3); 1320 cm -1 (deformation CH). 
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*According to GLC (UKh-2 chromatograph,  l 4 m, d 4 ram, 10% E-301 on Chromosorb  W, 156 ~ hydrogen 
flow ra te  60 m l / m i n ) .  
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