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

V.* SYNTHESIS OF ISOMERS OF 2,3-DIMETHYL-1-THIAHYDRINDANE 

AND 4-METHYL- 1-THIADE CA LIN 

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 

Two i s o m e r s  of 2 ,3-d imethyl - l - th iahydr indane  and two i s o m e r s  of 4 -methy l - l - th iadeca l in  
were  obtained by the react ion of cycIohexene episulfide with cro ty lmagnes ium bromide and 
subsequent cyclizat ion of the resul t ing 2 - (a -methy l - f l -p ropeny l ) - l - cyc lohexane th io l  by the 
action of 75~o sulfuric acid and UV ir radiat ion.  

In accordance  with the scheme that we proposed in [1, 2], we obtained two i s o m e r s  of 2 ,3-dimethyl-  
1-thiahydrindane (IV, V) and two i somer s  of 4 -me thy l - l - th i adeea l in  (VI, VII) by the react ion of cyclohex-  
ene episulfide (I) with erotylmagnes]um bromide (H) and subsequent in t ramolecu la r  cycl izat ion of the r e -  
sulting 2 - (a -methy l - f l -p ropenyl ) - l -cyc lohexane th io l  (III). 
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Crotyl  bromide,  synthesized via the  method in [4], was a mixture  consist ing of 85% 1 -b romo-2 -bu -  
tene and 15% 3 - b r o m o - l - b u t e n e  [5, 6]. The cro ty lmagnes ium bromide obtained f rom this mixture  reac ts  
with cyclohexene episulfide in one form - 3 -b romomagnes io - l -bu tene  [5] - which is conf i rmed by the 
s t ruc ture  of the thiabicyclans formed in the cyclization of HI. Two methods were  used to cycl ize HI: 1) 
the action of 75% Sulfuric acid under nitrogen; 2) UV illumination. The cycl izat ion of IH via the f i r s t  
method proceeds  se lect ively  to give only thiabicyclans with a f i ve -membered  he terocycle ,  while cyc l iza -  
tion via the second method is not select ive,  and a considerable  amount of a thiabicyclan with a five m e m -  
bered  he teror ing  is  formed along with thiabicyclans with a s i x -m em b ered  ring. The cycl izat ion of II by 
both the f i r s t  and second methods does not p roceed  s tereospeci f ica l ly ,  in contras t  to the cycl ic  mercaptans  
that we obtained by the react ion of cycloalkene episulf ides with al lylmagnesium bromide [1, 2]. The s te -  
r e o i s o m e r i s m  of the thiabicyclans formed in the eyelizat ion of III is  apparent ly  assoc ia ted  with the d i f fer -  
ent orientat ion of the CH 3 group in the a -pos i t ion  re la t ive  to the cyclohexane ring. The p resence  of this 
group probably also p romotes  c losure  to a f ive -membered  ring. 

The thiabicyclans obtained by the cyclizat ion of III were  isolated in chromatographica l ly  pure fo rm 
by rect i f icat ion on a cohmm or  by prepara t ive  gas-l iquid chromatography and were  cha rac t e r i zed  by the i r  

* See [3] for  communication IV. 
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physical  chemical  p roper t i e s  (Table 1). Complexes with m e r c u r i c  chloride 
[7] methiodides [8], and sulfones [9] (Table 2) were  obtained and cha rac t e r i zed  
for  them. The s t ruc tu res  of the thiabicyclans were  conf i rmed by the IR and 
mass  spec t ra  and also by identification of the hydrocarbons  fo rmed  during 
the i r  hydrodesulfurat ion.  The IR spec t ra  of IV-VII, respect ive ly ,  contain the 
absorpt ion max ima  cha rac te r i s t i c  for  the skeletal  vibrat ions of cycl ic  sulfides 
(1280, 1260 and 1270, 1280, and 1275 am-l) ,  absorpt ion max ima  corresponding 
to the Ctt s t re tching  (2870 and 2965, 2866 and 2973, 2863 and 2980, and 2865 
and 2965 cm -1) and deformat ion (1380, 1380, 1380, and 1385 em -1) vibrat ions 
of the CH 3 group, the CH s t re tching (2933,2935, 2930, and 2935 am -1) and de-  
format ion (1452, 1450, 1450, and 1450 era -1) vibrat ions of the CH~ groups,  and 
the CH deformation (1330, 1325, 1350, and 1330 cm -1) vibrat ions  of the CH 
group. The intensi t ies  of the peaks of the CsHgS + f ragment  ion in the mass  
spec t ra  of IV-VII a re  4.7, 6.8, 79.0, and 42.0% of the maximum peak, f rom 
which it  can be concluded that IV and V have f i v e - m e m b e r e d  rings,  while VI 
and VII have s i x - m e m b e r e d  r ings.  

In the hydrodesulfurat ion of IV-VII, isobutylcyelohexane,  the mass  spec-  
t r u m  of which was identical to that descr ibed  in [10], was obtained in all cases ;  
one peak was noted in the gas- l iquid eh romatogram of a mix ture  of it with syn-  
thes ized  isobutylcyclohexane [11], while two peaks were  observed  on the ch ro -  
ma togram of a mixture  with n-butylcyclohexane [11].* 

EXPERIMENTAL 

Crotyl Bromide. This compound was obtained by our modification of the 
method in [4]. Butadiene was saturated with hydrogen bromide, initially at 
-I0 to 0 ~ and then at 30 ~ for 3 h. A 160-ml [103 g (1.9 mole)] sample of buta- 
diene gave 179 g (70%) of crotyl bromide with bp 99.7-101.5 ~ (746 ram) and 
nD 2~ 1.4780. According to GLC,~ the crotyl bromide was a mixture of l-bro- 
mo-2-butene (85%) and 3-bromo-l-butene (15%). 

2-(~-Methyl-fl-propenyl)-l-cyclohexanethiol (111). This compound was 
obtained by the method described for the synthesis of 2-allyl-l-cyclohexane- 
thiol [I]. Compound TIT was cyclized after removal of the solvent from the 
ether extract by distillation. 

Cyclization of ]HI. The cyclization was carried out by two methods until 
the mixtures gave a negative test for mercaptan [12]. A. Compound I~ was 
cyclized by the action of 75~0 sulfuric acid via the method described for 2- 
allyl-l-cyclopentanethiol [2] to give a reaction product with bp 99-108 ~ (16 
ram) and nD 2~ 1.5078, which, according to GLC,$ contained 36.4% IV and 63.6% 
V. The overall yield of IV and V was 45.5%. 

B. Compound Ill was illuminated with a PRK-2 mercury-quartz lamp 
for 8 h. Vacuum distillation of the eyclization product gave a fraction with bp 
104.5-108.5 ~ (20 ram) and nD 20 1.5160, which, according to GLC,$ contained 
16.2% IV, 34.8% VI, and 49~o VII. The overall yield of IV, VI, and VII was 50~0. 
Mixtures of IV, V and IV, VI, and VII were fraetionated with a colttmn filled 
with a glass packing to give chromatographically pure IV and V and VI and VII 

* The chromatography was performed with a Tswett chromatograph with a 25 
m long capillary column with a squalane liquid phase at 54~ a nitrogen flow 
rate of 60 ml/min, and a flame ionization detector. 
t Performed with a UKh-2 chromatograph with a 4 m long (4 mm in diameter) 
column packed with 10% dinonyl phthalate on INZ-600 at 70 ~ with a hydrogen 
flow rate  of 60 ml /min .  ~ 
$ P e r f o r m e d  with a UKh-2 chromatograph with a 2.5 m long column (4 mm in 
diameter)  packed with 10% diethylene glycol succinate on Celli te 545 at 136 ~ 
with a hydrogen flow rate  of 60 ml /min .  
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TABLE 2. Thiabicyclan Der iva t ives  

C o r n  - 

pound 

IV 

V 

VI 

VII 

Derivative Mp. *C 

Complex with ~ HgC1 z 132,5--133,5 
Sulfone 
Methiodide 105--108 
Complex with HgC1 z 118--I 19 
Sulfone 76,5--77,5 
Methiodide ] 117,5--118,5 
Complex with HgC1 z I 141--142 
Sulfone ] --* 
Methiodide ] 120,5--122 

/ 

Complex with HgC12 ] 161--162 (dec.) 
Sulfone [ 98--99 
Methiodide / 138--139 (subl.) 

Empirical formula 
found 

C,0}t,sS �9 HgCI2 7,2 
CioHlsSO2 15,9 
CnH2,IS (40,4) 
C,oH~8S �9 HgCI2 7,0 
CtoHIsSO2 15,6 
CuH211S (40,2) 
C1oI~18S " HgCI2 8,0 
C,oHIsSO2 15,6 
CuH2,~S (40,6) 
C 10H t sS �9 H gC 12 7,4 
CIoH tsSO2 15,5 
CuH211S (40,2) 

S 1J1, 

calc. 

7.2 
15,8 

(40,7) 
7.2 

15,8 
(4o,7) 

7,2 
15,8 

~(40,7) 
7,2 

15.8 
(40.7) 

T ~ l f o n e  of IV had bp 157-159 ~ (2 ram), nD 2~ 1.5053, and d~ 2~ 
1.1377; MR D found 52.66, ca lcula ted  52.85. Sulfone VI had nD 2~ 
1.5070. The composi t ion  of the sulfones of IV-VII  was conf i rmed  
by addit ionally de termining  the pe rcen tage  of C and H. 

with pur i t i e s  of 9'0 and 93%, respec t ive ly .  Chromatograph ica l ly  pure  VI and VII were  p r e p a r a t i v e l y  i so -  
la ted with a UKh-2 chromatograph  with a 4 m long (4 m m  in diameter)  column packed with 10% E=301  on 
Chromosorb  W at  156 ~ and a hydrogen flow ra te  of 40 m l / m i n .  

The m a s s  s pec t r a  were  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 e lec t ron  ionizing en-  
e rgy  of 50 eV, an emiss ion  cu r r en t  of 0.7 mA, and an ionization chamber  t e m p e r a t u r e  of 250 ~ The IR 
spec t r a  were  r eco rded  with a UR-20 spec t ropho tomete r  (the l iqu id- layer  th ickness  was 0.013 ram). 
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