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The reac t ion  of 2-ch loroe thyl  isothiocyante  with N-phenyle thyleneimine in the p re sence  of 
t r i e thy lamine  gives 2 - (2 -ch lo roe thy l ) imino-3-pheny l - l ,3 - th iazo l id ine .  A mix tu re  (1 : 2) of 
2 - (2 -ch lo roe thy l ) imino-3 -pheny l - l , 3 - th i azo l id ine  and 7 -pheny l -2 ,3 ,5 ,6 - t e t r ahydro imidazo-  
[2,1-b]thiazolinium chlor ide  is obtained in the absence  of a ca ta lys t .  The react ion of 2- 
chloroethyl  i sothiocyanate  with ethylene sulfide in the p r e sence  of t r i e thy lamine  gives 
2 , 3 , 5 , 6 - t e t r a h y d r o t h i a z o l o [ 2 , 3 - b ] t h i a z o l i n i u m  chloride,  while the react ion with t e t r ae thy l -  
ammonium bromide  gives  2 -e thy lene imin ium- l ,3 -d i th io lane  chlor ide.  

I so th iocyanates  reac t  with N-phenylethyleneimine [1] and ethylene sulfide [2-4] with opening of the 
C = S bond. In the p roces s ,  expansion of the t h r e e - m e m b e r e d  ring occurs  for  e thyleneimine,  while ethylene 
sulfide fo rms  copo lymer iza t ion  products .  

The reac t ion  of t h r e e - m e m b e r e d  he te rocyc les  with 2-chloroethyl  isothiocyanate  (I) proceeds  unusually.  
In the p r e s e n c e  of t r i e thy lamine ,  N-phenylethyleneimine reac t s  with I at room t e m p e r a t u r e  at the C =S bond 
to give 2 - (2 -ch lo roe thy l ) imino-3 -pheny l - l , 3 - th i azo l id ine  (II). 
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It s s t r u c t u r e  was conf i rmed  by the p re sence  of a v C =N band at 1650 cm -1 in the IR spec t rum and by 
a l t e rna t ive  synthes is  f rom 2-mercap toe thy lan i l ine  and 2 -ch lo roe thy lca rby lamine  chlor ide in the p r e s e n c e  
of t r i e thy lamine  and also f rom I and 2-chloroethylani l ine,  in analogy with methods in [5, 6]. 

In the absence  of a ca ta lys t ,  the react ion  of N-phenyle thyleneimine  and I gives a mix tu re  of II and 
wa te r - so lub l e  c r y s t a l s  tha t  contain ionic halogen. T r e a t m e n t  of the c ry s t a l s  with alkali ,  followed by ac id i -  
fication, gave 3 - (2 -m ercap t oe t hy l ) - l - pheny l im idazo l i d in -2 -one  [5, 6]. The react ion  apparent ly  p roceeds  at 
the C = N bond of the i sothiocyanate  to form 3 - (2 - ch lo roe thy l ) - l - pheny l - l , 3 - im idazo l i d ine -2 - t h ione ,  which 
spontaneously  r e a r r a n g e s  to III.  
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The  r e s u l t s  of IR s p e c t r o s c o p y  and e l e m e n t a r y  a n a l y s i s  c o n f i r m  the  c o r r e c t n e s s  of the p r o p o s e d  
s c h e m e .  In add i t ion ,  the  i n d i c a t e d  compound  was  a l s o  ob t a ined  by  an a l t e r n a t i v e  rou te  f rom d i ( 2 - c h l o r o -  
e t h y l ) a m i n e  and phenyl  i s o t h i o c y a n a t e  [5, 6] t h rough  2 - p h e n y l i m i n o - 3 - ( 2 - c h l o r o e t h y l ) - l , 3 - t h i a z o l i d i n e ,  
which  i s  a l so  c a p a b l e  of i n t r a m o l e c u l a r  c o n v e r s i o n  to  fo rm III. 

E t h y l e n e  su l f ide  r e a c t s  with I in the  p r e s e n c e  of t e t r a e t h y l a m m o n i u m  b r o m i d e  to g ive  a w a t e r - s o l -  
ub l e  c r y s t a l l i n e  compound  tha t  i s  i d e n t i c a l  to the  "known 2 , 3 , 5 , 6 - t e t r a h y d r o t h i a z o l o [ 2 , 3 - b ] t h i a z o l i n i u m  
c h l o r i d e  (IV) p r e v i o u s l y  s y n t h e s i z e d  f rom d i ( 2 - c h l o r o e t h y l ) a m i n e  and CS 2 [7, 8]. It can  be  a s s u m e d  tha t  
the  r e a c t i o n  p r o c e e d s  at  the  C =N bond of the  i s o t h i o c y a n a t e  with s u b s e q u e n t  i n t r a m o l e c u l a r  a l k y l a t i o n .  

Wi th  t r i e t h y l a m i n e  as  the  c a t a l y s t ,  e t hy l ene  su l f ide  and I f o rm  a w a t e r - s o l u b l e  compound  tha t  c o r -  
r e s p o n d s  to the  1 : 1 add i t i on  of  the  c o m p o n e n t s  but  d i f f e r s  in c h e m i c a l  p r o p e r t i e s  f rom IV. It can  be a s -  
s u m e d  tha t  the  r e a c t i o n  p r o c e e d s  in th i s  c a s e  at  the  C =S bond of the  i s o t h i o c y a n a t e ,  and the  r e s u l t i n g  2-  
( 2 - c h l o r o e t h y l ) i m i n o - l , 3 - d i t h i o l a n e  p r o b a b l y  g i v e s  an i m i n i u m  s a l t  (V). 
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E X P E R I M E N T A L  

2 - ( 2 - C h l o r o e t h y l ) i m i n o - 3 - p h e n y l - l , 3 - t h i a z o l i d i n e  (II). A) A m i x t u r e  of 3 g (24.7 m m o l e )  of 2 - c h l o r o -  
e thy l  i s o t h i o c y a n a t e  {I), 3 g (25.1 m m o l e )  of N - p h e n y l e t h y l e n e i m i n e ,  and 0.02 g (0.19 m m o l e )  of t r i e t h y l a m i n e  
was  he ld  at  r o o m  t e m p e r a t u r e  in an a m p u l  fo r  20 days ,  du r ing  which the  con ten t s  c r y s t a l l i z e d  to g ive  5 g 
(83%) of  II with m p  45 ~ ( f rom p e t r o l e u m  e t h e r ) .  IR s p e c t r u m ,  c m - l :  2880 weak  (w), 1650 v e r y  s t r o n g  (vs),  
1600 s t r o n g  (s), 1510 s. 1390 s ,  1315 vs ,  and 760 s.  Found:  C 54.9; H 5.6; N 11.7%; M 241.5. * CllHI:~CIN2S. 
C a l c u l a t e d :  C 54.9; H 5.40; N 11.6%; M 240.5. 

B) A so lu t i on  of 9.1 g (56 m m o l e )  of  2 - c h l o r o e t h y ! c a r b y l a m i n e  c h l o r i d e  [9] in 25 m l  of a b s o l u t e  e t h e r  
was  added  to a m i x t u r e  of 8.67 g (56 m m o l e )  of 2 - m e r c a p t o e t h y l a n i l i n e  and 11.2 g (11.2 m m o l e )  of t r i e t h y l -  
a m i n e  in 50 m l  of e t h e r  at  r o o m  t e m p e r a t u r e .  The  m i x t u r e  was a l l o w e d  to s t and  fo r  ] h, and the  t r i e t h y l -  
a m i n e  h y d r o c h l o r i d e  was r e m o v e d  by f i l t r a t i o n .  Workup  of the  f i l t r a t e  gave  12 g (90%) of II.  

C) A so lu t i on  of  3 g (24.7 m m o l e )  of I in 25 rnl  of e t h e r  was  added  to 3.8 g (24.6 m m o l e )  of 2 - c h l o r o -  
e t h y l a n i l i n e  in 25 m l  of e t h e r ,  and the  m i x t u r e  was  a l l owed  to s t a n d  fo r  3 -3 .5  h. A v i s c o u s  m a s s  tha t  g r a d -  
u a l l y  c r y s t a l l i z e d  was  f o r m e d .  T r e a t m e n t  of it with aqueous  a l k a l i  gave  4.2 g (71.5%) of II,  

7 - P h e n y l - 2 . 3 , 5 , 6 - t e t r a h y d r o i m i d a z o [ 2 , 1 - b ] t h i a z o l i u m  C h l o r i d e  (III). A m i x t u r e  of 2.8 g ( 2 3 m m o l e )  of 
I and  2.8 g (23 m m o l e )  of  N - p h e n y l e t h y l a m i n e  was he ld  at  r oom t e m p e r a t u r e  fo r  14 days ,  du r ing  which the  
con ten t s  c r y s t a l l i z e d .  T r e a t m e n t  with h e x a n e  gave  1.7 g (30.3%) of II and 3.6 g (60%) of III with mp 80 ~ 
( f rom ace tone)  (rap 75-77 ~ [5, 6]). Found:  C 51.0; H 6.0; N 11.1; S 12.4%. C10H13C1N2S.H20. C a l c u l a t e d :  
C 51.1; H 6.0; N 11.0; S 12.4%. 

T r e a t m e n t  of the  p r o d u c t  wi th  a l k a l i ,  fo l lowed  by  a c i d i f i c a t i o n ,  gave  3 - m e r c a p t o e t h y l - l - p h e n y l i m i -  
d a z o l i d i n - 2 - o n e  with  mp  70 ~ ( f rom me thano l )  [5. 61. 

* C r y o s c o p y .  
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2,3 ,5 ,6-Tet rahydroth iazolo[2 ,3-b] th iazol in ium Chloride (IV). A mix ture  of 4 g (3.3 mmole)  of I, 2 g 
(33 mmole)  of ethylene sulfide, and 0.02 g (95 mmole)  of t e t r ae thy lammonium bromide  was held at room 
t e m p e r a t u r e  for  20 days and worked up to give 5.5 g (83%) of IV with mp 89-90 ~ (from m e t h a n o l - e t h e r ) .  
(The dihydrate  was r epo r t ed  to have mp 91-92 ~ [7] and mp 95 ~ [8].) Found: N 7.0; S 32.2%. CsHgC1NS 2 �9 H20. 
Calculated: N 7.0; S 32.0%. 

2 -E thy lene imin ium- l ,3 -d i th io l ane  Chloride (V). A mix tu re  of 4 g (33 mmole)  of I, 2g (33 mmole)  of 
ethylene sulfide, and 0.02 g (0.19 mmole)  of t r i e thy tamine  was held at room t e m p e r a t u r e  for 14 days,  during 
which the contents c rys ta l l i zed .  Workup of this mix tu re  gave 5.6 g (77%) of V with mp 90 ~ (from m e t h a n o l -  
e ther) .  Found: C 27.5; H 5.5; S 28.9%. CsHBC1NS2-2H20. Calculated: C 27.6; H 5.5; S 29.4%. vC= N 1580 
cm- l .  

The IR spec t r a  of KBr  pel le ts  were  r eco rded  with a UR-10 spec t ropho tomete r .  
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