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The method of obtaining alkylene thioxides,  used by us p rev ious ly  to obtain propylene  sulfide [1], 
p roved  to be sui table  for  the synthes is  of m o r e  complex  thioxides.  Thus,  thioxides were  obtained f rom the 
3--carene t r a n s -  and c i s - o x i d e s ,  the spat ia l  s t ruc tu re  of which we will  r e p o r t  la ter .  The thioxide obtained 
f rom 3 - c a r e n e  t r ans -ox ide  was designated as (1), and that f rom the c i s -ox ide  as (II). 

The synthes is  of the thioxides was run in two s teps:  f i r s t  the oxide-diethyldi thiophosphoric  acid adduct 
was  obtained,  which without p r i o r  pur i f ica t ion was then t rea ted  with alkali  in alcohol. 

• f g +  (c,.~o),~SH - I~ddu~tl Ko~ ~ s  
S 

The ch roma tog raph ica l ly  pure  thioxides (I) and (H) were  isolated by chromatographing  the vacuum-dis t i l l ed  
compounds on s i l ica  gel. 

Thioxides  (I) and (II) d i f fe r  but sl ightly in the densi ty and r e f r ac t ive  index, but they show a la rge  
d i f fe rence  in the NMR s p e c t r a  and optical  rotat ion.  They decompose  when s tored at  ~20 ~ with the f o r m a -  
tion of sulfur  and 3 - c a r e n e  (heating a c c e l e r a t e s  this p roces s ) .  Here  thioxide (I) tends to decompose  m o r e  
than thioxide (H). The reac t ion  of thioxides (I) and (]1) with hexaethylphosphorus  t r i amide  ffIEPTA) also  
r e su l t s  in the c leavage  of sulfur  and the fo rmat ion  of 3 - ca rene .  

(Et2N)sPS + + S 

E X P E R I M E N T A L  M E T H O D  

Synthesis  of 3 -C a rene  Thioxides .*  With s t i r r ing ,  to 2.3 g of 3 - ca r ene  t r ans -ox ide  in 20 m l  of e the r  
was  added 2.8 g of diethyldi thiophosphoric  acid in 30 ml  of e ther .  The mix tu re  was refiuxed for  15 min ,  the 
solvent  was  r emoved  in vacuo,  the adduct was  dissolved in 20 m l  of alcohol ,  and to the s t i r r ed  solution was  
added 0.84 g of KOH in 30 m l  of alcohol.  The mix tu re  was heated at 90-95 ~ for  15 min ,  cooled, 150 ml  of 
pe t ro l eum e ther  (bp 40-60 ~ was  added, and the e the r  solution was  washed with w a t e r  twice, dried over  
CaCI 2, and dist i l led.  We obtained 1.82 g (70%) of 3 - ca r ene  thioxide (I) with bp 37-39 ~ (0.1 mm);  d~ ~ 0.9983; 
n~  1.5100; c~]~ -37 .6  ~ (neat). Af te r  pur i f ica t ion on a SiO 2 column (petroleum e ther  equals eluant),  thioxide 
(I) had the following constants :  d 2~ 0.9951; n]~ 1.5151; o ~  -44 .3  ~ Found: S 18.98%. CIoH16S. Calculated: 
S 19.02%. NMR spec t rum (in C6H6, 5, ppm): 0.82 s,  0.96 s,  1.58 s (protons of CH 3 groups).  In a s i m i l a r  
m a n n e r ,  f rom 1.52 g of 3 - ca r ene  c i s -ox ide  and 1.86 g of diethyldithiophosphoric acid we obtained 1.23 g 
(73%) of 3 - c a r e n e  thioxide (H) with bp 43-46 ~ (0.15 ram);  d 2~ 1.0105; n~ 1.5141; ce]~ +10.7 ~ Af te r  purif icat ion 
on a SiO 2 column,  thioxide (ID had the constants :  d~ ~ 0.9983; n]~ 1.5175, o ~  +14.5 ~ Found: S 18.63%. C10H16S. 
Calculated: S 19.02%. NMR spec t rum (in C6H 6, 5, ppm):  0.65 s,  0.95 s ,  1.40 s (protons of CH 3 groups).  

*The method is  not sui table for  obtaining pinene tMoxides. 
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The separa t ion  of sulfur  is observed  when thioxide (I) is s tored  for  a month at ~20 ~ while dist i l lat ion of the 
f i l t ra te  gave 3 - ca r ene  with bp 51-53 ~ (15 ram); d~ ~ 0.8631; n~ 1.4720; a ~  +14.3 ~ The IR spectrum, of the 
obtained 3 - ca r e ne  was identical  with that of  an authentic spec imen.  

React ion of 3 -C a rene  Thioxides (1) and (II) with HEPTA. The t e m p e r a t u r e  of the reac t ion  mix tu re  
rose  f rom 27 to 62 ~ when 2.6 g of  thioxide (1) was mixed with 3.8 g of HEPTA. Af te r  the t e m p e r a t u r e  had 
dropped to 27 ~ the mix tu re  was heated at 100 ~ for  15 min  and then dist i l led.  We obtained: 1) 1.1 g (52%) of 
3 - ca r ene  with n}~ 1.4710; d~ ~ 0.8680; o ~  +14.9~ 2) 3.1 g (72%) of hexaethyl thiophosphoric  t r i amide  with bp 
107 ~ (0.1 ram); n~  1.5010; 531p = -78  ppm. 

The t e m p e r a t u r e  of the mix tu re  rose  f rom 27 to 42 ~ when 1.35 g of thioxide (II) was  mixed with 2 g 
of HEPTA. We obtained 0.5 g (50%) of 3 - ca r ene  and 1.5 g (66%) of hexaethyl thiophosphoric  t r iamide .  

C O N C L U S I O N S  

The 3 - ca r ene  thioxides w e r e  obtained f rom the 3 - ca r ene  t r a n s -  and c i s -ox ides ,  and some of thei r  
chemica l  p r o p e r t i e s  we re  studied. 
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