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S Y N T H E S I S  O F  C Y C L I C  S U L F I D E S  

VI.* SYNTHESIS OF 9-METHYL-1-THIADECALIN AND 

2,8-DIME THYL-1 -THIAHYDRINDAN 

V .  I .  D r o n o v  a n d  V .  P .  K r i v o n o g o v  UDC 547.735' 818.1.07:541.634 

2 ,8-Dim e thy l - l - th iahydr indan  and 9 -me thy l - l - t h i adeca l i n ,  r e spec t ive ly ,  were  obtained by the 
reac t ion  of 1 - m e t h y l - l - c y c l o h e x e n e  episulfide with a l ly lmagnes ium bromide  and subsequent  
i n t r a m o l e c u l a r  cycl iza t ion of the resu l t ing  1 - m e t h y l - 2 - a l l y l c y c i o h e x a n e - l - t h i o l  by the action 
of sulfur ic  acid or  UV i r rad ia t ion .  The cycl iza t ion p roceeds  s t e reospec i f i ca l ly .  

9 -Me thy l - l - t h i adeca l i n  (IV) and 2 ,8 -d ime thy l - l - t h i ahydr indan  {V) were  obtained via the scheme  that 
we p roposed  in [2,3] by the reac t ion  of 1 - m e t h y l - l - c y c l o h e x e n e  episulfide (i) with a l ly lmagnes ium bromide  
(II) and subsequent  i n t r am o l ecu l a r  cycl iza t ion of the resu l t ing  1 - m e t h y l - 2 - a l l y l c y c l o h e x a n e - l - t h i o l  (liD. 

In the reac t ion  of I with a l ly lmagnes ium bromide ,  the C - S  bond is c leaved  between the sulfur  and the 
m o s t  hydrogenated  ca rbon  a tom,  which is conf i rmed  by  the format ion  of a mix tu re  of c is  and t rans  i s o m e r s  
of 1 -me thy l -2 -p ropy lcyc lohexane  during the hydrodesulfurat ion of IV or V. 
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The i n t r am o l ecu l a r  eycl iza t ion of III  p roceeds  with g rea t  difficulty during both UV il lumination and 
under  the influence of sulfur ic  acid, and the yields of IV and V are  26 and 14%, r e spec t ive ly .  This  is ap-  
paren t ly  a s soc ia t ed  with the s t e r i c  hindrance to mo lecu l a r  cycl izat ion exer ted  by the methyl  group.  As in 
the ca se  of o ther  a l ly lcycloalkanethiols  [2,3t, the cycl iza t ion of HI p roceeds  s t e r eospec i f i ca l ly .  

It  is  known that  episulf ides  have the cis  configurat ion [4] and that compounds with the t r ans  conf igura -  
tion a r e  f o rmed  in the r eac t ions  of cyclohexene c i s -epox ide ,  which a r e  accompanied  by opening of the t h r e e -  
m e m b e r e d  r ing [5]. In this connection, in the reac t ion  of I with II one should obtain III, in which the hydro-  
gen a tom and the CH 3 group at tached to the cyclohexane r ing a re  found in the t r ans  or ienta t ion.  It is a lso 
known that  configurat ion changes do not occur  in he te rocycl iza t ion  reac t ions  during the in teract ion of the 
unshared  e lec t ron  pa i r s  of sulfur  with an unsa tura ted  carbon a tom [6]. Configuration changes apparent ly  
do not occur  in the cycl iza t ion of HI during both UV i r radia t ion  and under  the influence of sulfuric  acid, mud 
IV and V, r e spec t ive ly ,  in which the hydrogen a tom and the CH 3 group are  found in the trails or ientat ion on 
fusion of the r ings ,  a r e  fo rmed .  The or ienta t ion of the CH 3 group at tached to C 2 in V st i l l  r e m a i n s  unde te r -  
mined .  

*See [1] for  communica t ion  V. 
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The s t r u c t u r e s  of IV and V were  conf i rmed  by the IR and m a s s  spec t r a .  The IR s p e c t r a  of IV and V 
contain the absorpt ion m a x i m a  c h a r a c t e r i s t i c  for  the skele ta l  v ibra t ions  of cyclic  sulf ides (1257 and 1250 
cm -~, respec t ive ly)  and for the s t re tching and deformat ion  vibra t ions  of  the C - H  bonds in the CH 2 and CH 3 
g roups .  

The f ragmenta t ion  of IV and V under  the influence of e l ec t ron  impac t  p roceeds  in accordance  with the 
observa t ions  in [3, 7]. We found that  the m a s s  s p e c t r a  of th iabicyclans  with f ive -  and s i x - m e m b e r e d  h e t e r o -  
r ings  [2,3] differ  in that the la t t e r ,  in con t r a s t  to the f o r m e r ,  have intense peaks  of f r agmen t  ions with 

I � 9  + m a s s e s  of 100 or  101. We ass ign the and + s t r u c t u r e s ,  r e spec t ive ly ,  to the f r agmen t  ions 

with m a s s e s  100 and 101. The intensi t ies  of the peaks of the f r agmen t  ions with m a s s e s  101 and 100 in the 
m a s s  spec t r a  of IV and V a re ,  r e spec t ive ly ,  27.4 and 42.2 and 1.07 and 1.0% of the max imum,  on the bas i s  
of which it  can be concluded that  IV has a s i x - m e m b e r e d  he te ror ing ,  while V has a f i v e - m e m b e r e d  h e t e r o -  
r ing .  

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

The ]/t s p e c t r a  were  r eco rded  with a UR-20 spec t ropho tomete r  with NaCI and LiF p r i s m s  in d i s -  
mountable  liquid cuvet tes  with a l aye r  th ickness  of 0.013 ram.  The m a s s  s p e c t r a  we re  r eco rded  with an 
MKh-1306 m a s s  s p e c t r o m e t e r  at an ionizing e lec t ron  ene rgy  of 50 eV, an emis s ion  cu r r en t  of 0.7 mA, and 
an ionizing chambe r  t e m p e r a t u r e  of 250 ~ . 

1 -Methy l - l - cyc lohexene  Episulfide (I). This compound was obtained via the method in [8]. The r e a c -  
tion was moni to red  by means  of gas- l iquid  ch romatography  (GLC).* The reac t ion  was t e rmina ted  af ter  the 
d i sappearance  of the peak of 1 - m e t h y l - l - c y c l o h e x e n e  oxide on the c h r o m a t o g r a m  (50 h). A 156-g (1.37 
mole) sample  of 1 - m e t h y l - l - c y c l o h e x e n e  oxide and 193 g (2 mole) of po tass ium thiocyanate  gave 77.1 g 
(43%) of I with bp 84-85 ~ (37 ram), n~  1.5130, and d 2~ 1.0125. Found: C 65.4; H 9.2; S 24.8%; MR D 37.95. 
CTI-Ii2S. Calcu la t ed :  C 65.6; H 9.4; S 25.0%; MR D 38.1. Compound I decomposed  to give sulfur  and 1- 
m e t h y l - l - c y c l o h e x e n e  [9] with bp 51.5 ~ (110 mm),  n~  1.4505, and d 2~ 0.8110 during vacuum dist i l lat ion with 
a rec t i f ica t ion  column.  

1 -Me thy l -2 -a l l y l cyc lohexane - l - t h io l  (iII). This compound was obtained via the method in [2]. The 
reac t ion  of 12.8 g (0.1 mole) of I with a l ly lmagnes ium bromide ,  p r e p a r e d  f rom 19.2 g (0.8 g-a tom)  of m a g -  
nes ium and 36 g (0.3 mole) of allyl  b romide  in 200 ml  of absolute e ther ,  gave, a f ter  drying of the reac t ion  
mix tu re  and r e m o v a l  of the e ther ,  4.5 g of a f rac t ion  with bp 70-102 ~ (47 ram).  The thiol was not c h a r a c t e r -  
ized because  of the rap id  change it undergoes  as a resu l t  of cycl iza t ion.  

Cyclizat ion of 1 - M e t h y l - 2 - a l l y l c y d o h e x a n e - l - t h i o l  (III). A. The cycl izat ion of III  by  the action of 
75% sulfur ic  acid was c a r r i e d  out by the method in [3]. Vacuum dist i l lat ion of the cycl izat ion product  
yielded a f ract ion with bp 91-96.5 ~ {16 ram), n~  1.5100, and d~ ~ 0.9826, which, according to GLC ,? contains 
9770 2 ,8 -d imethy l - l - th iohydr indan  (V) and 3% 9 - m e t h y l - l - t h i a d e c a l i n  (IV). The overa l l  yield of IV and V 
was 14%.$ 

B._. Compound III was i l luminated with a PRK-2  quar tz  m e r c u r y  l amp until  it gave a negat ive  t e s t  for  
m e r c a p t a n s  (8 h). Vacuum dist i l lat ion of the cycl izat ion product  yielded a f ract ion with bp 100-104 ~ (18 
ram), n~  1.5170, and d 2~ 0.9965, which, according to GLC,~ contained 92% IV and 8% V. The overa l l  yield 
of IV and V was 26% .$ 

Compound IV was purif ied through its  m e r c u r y  complex and was obtained ch roma tog raph ica l ly  pure  
with bp 103.5-104.5 ~ {18 ram), n~  1.5220, and d~ ~ 1.0059. Found: C 70.6; H 10.5; S 18.4%; MR D 51.53. 
C10HlsS. Calculated:  C 70.6; H 10.6; S 18.So/c; MR D 51.90. The complex  with m e r c u r i c  chlor ide had mp 
117.5-118.5 ~ Found: S 7.4%. C10HtsS. HgC12. Calculated:  S 7.2%. The sulfone was obtained as an oil 
with n~  1.5150. Found: C 59.4; H 8.8; S 15.6%. CIoH1802S, Calculated:  C 59.4; H 8.9; S 15.8%. 

*With a UKh-2 ch romatograph  with a column (4 m long and 4 m m  in d iameter )  filled with 10% E-301 on 
C h r o m o s o r b  W at 111 ~ The hel ium flow ra te  was 70 m l / m i n .  

With a UKh-2 ch romatograph  with a column (2.5 m long and 4 m m  in d iamete r )  filled with 10% diethylene 
glycol succinate on CeUite-545 at 135 ~ The hel ium flow ra te  was 100 m l / m i n .  
$ The yields were  ca lcula ted  on the bas i s  of 1 - m e t h y l - l - c y c l o h e x e n e  episulf ide.  
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Compound V had the following physical constants after purification through the mercury complex: bp 
95-96.5 o (16 ram), n~ 1.5118, and d 2~ 0.9836. Found: C 70.4; H 10.7; S 18.5%; MR D 51.78. Ci0HiaS. Calcu- 
lated: C 70.6; H 10.6; S 18.8%; MR D 51.90. The complex with mercuric chloride had mp 139.5-140 ~ (dee.). 

Found: S 7.3%. Ci0HisS . HgC12. Calculated: S 7.2%. The sulfone was obtained as an oil with n~ 1.5020 
and d 2~ 1.1362. Found: C 59.6; H 8.9; S 16.0%; MR D 52.50. Ci0HI802S. Calculated: C 59.4; H 8.9; S 15.8%; 

MR D 52.85. 

Hydrodesulfuration of IV and V. Freshly prepared Urusibar nickel [I0] from 20 g of nickel-alumi- 
num alloy (500 nickel) was placed in a flask, 20 ml of alcohol was poured over it, and a solution of I g of 
IV or V in 5 ml of alcohol was added. The mixture was heated on a water bath for 2 h below the boiling 
point and was then refluxed with monitoring of the reaction by means of GLC .* The reaction was termi- 
nated after the disappearance of the peak of IV or V on the chromatogram (I h, 20 rain). The catalyst was 
removed from the cooled mixture by filtration and washed with alcohol. The filtrate was diluted with an 
equal volume of water and extracted with n-hexane. The extract was dried with anhydrous magnesium sul- 
fate, and the solvent was removed from the extract by distillation to give 0,7 g of a mixture, which, accord- 
ing to GLC,t contained 30~ trans- and 70% cis-l-methyl-2-propylcyclohexane. 
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*With a UKh-2 ch romatograph  with a column (4 m long and 4 m m  in d iamete r )  filled with 30~ Apiezon L 
on C h r o m o s o r b  W at 188 ~ The hel ium flow ra te  was 60 m l / m i n .  
t With a UKh-2 ch roma tog raph  with a column ~ .5 m long and 4 m m  in d iameter )  fi l led with 10% squalane 
on Cel l i te-545 at 144 ~ The hydrogen flow ra te  was 55 m l / m i n .  
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