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2 -Benzamido-5 -me thy lene -2 - th i azo l ines  were  obtained by reac t ion  of ~ -e thyny lamines  with 
benzoyl  isothiocyanate .  The resul t ing acylaminothiazol ines  have imino s t r u c t u r e s ,  while 
the i r  hydrochlor ides  have amino s t r u c t u r e s .  

In developing our  r e s e a r c h  [1] involving a study of the reac t ion  of acetylenic  amines  with isothio-  
cyanates ,  we desc r ibed  the reac t ion  of ~ -e thyny lamines  with acyl i sothiocyanates ,  pa r t i cu l a r ly  with benzoyl 
i sothiocyanate .  Since acyl isothiocyanates  a r e  m o r e  r eac t ive  compounds than alkyl and a ry l  isothiocyanates ,  
acetylenic  amines  r eac t  with benzoyl isothiocyanate  m o r e  v igorous ly  to give good yields of I a - f  (Table 1). 
The 2 -benzamido-2- th iazo l ines  a r e  weak bases ,  and the i r  hydrochlor ides  a re  hydrolyzed on dissolving in 
wa te r .  

I n t r amolecu la r  cycl iza t ion at the t r ip le  bond to give a f i v e - m e m b e r e d  ring is conf i rmed by the PMR 
spec t r a :  two doublets at  5.0-5.4 ppm with J = 1.5-2 Hz a re  cha r ac t e r i s t i c  for the nonequivalent geminal  
protons of an exocycl ic  methylene group (Table 2), the p r e sence  of which at tes ts  to the format ion  of a f ive-  
m e m b e r e d  ring [2]. The absorpt ion bands at 2100 and 3300 cm -1 that a r e  c h a r a c t e r i s t i c  for  the C ~ C and 

C - H  s t re tch ing  v ibra t ions  a r e  absent  in the IR s p e c t r a  of Ia-f ,  but the s p e c t r a  do contain absorpt ion  at  
860-870 c m  -1, which also indicates the p re sence  of an exocycl ic  methylene group [3]. 

Sheinker and c o - w o r k e r s  [4, 5] have found that  the introduction of e lec t ronegat ive  subst i tuents  into 
the exocyclic ni t rogen a tom shif t  the t au tomer ic  a m i n e - i m i n e  equi l ibr ium to favor p redominance  of the 
imine fo rms :  in pa r t i cu la r ,  the acyl der iva t ives  of 2-aminothiazol ines  exis t  in the imine fo rm in solut ion.  
An invest igat ion of the IR s p e c t r a  of c ry s t a l s  of the acylaminothiazol ines  that  we obtained showed a con-  
s ide rab le  shif t  in the absorpt ion  bands of the C = O  (1600-1610) and C = N  (1550 c m  -1) groups;  this is due 
to conjugation of these  groups in imine s t r u c t u r e  I. These  data conf i rm the conclusions in [4, 5] regard ing  
the imine s t r u c t u r e  of 2-acyl iminothiazol ines  and are  appl icable to the 2 -benzamido-5-methy lene th iazo l ines  
(I) that we obtained.  The absorpt ion band of an  amide carbonyl  group is obse rved  at  1700 cm -l ,  and ab-  
sorp t ion  of a C = N  group is obse rved  at 1618-1627 c m  -1 in the IR s p e c t r a  of the hydrochlor ides  ( I Ia -0  of 
the compounds obtained. The changes in the IR s p e c t r a  of the hydrochlor ides  can be explained by the fact  
that  sa l t  format ion  proceeds  through fo rmat ion  of a cat ion at the r ing ni t rogen.  
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Three  absorpt ion  m a x i m a  a re  noted in the UV s p e c t r a  of the 2-benzamidothiazol ines  (Table 3); a 
max imum,  c h a r a c t e r i s t i c  for  the thiazoline ring, is obse rved  at 197 nm and below [6]. A ba thochromic  
shif t  of the m a x i m u m  by 10 nm and higher  with no changes in the posit ions of the two other  m a x i m a  (270 
and 235 nm) a r i s e s  during the fo rmat ion  of the hydrochlor ides .  A s i m i l a r  shif t  in the m a x i m a  in the UV 
s p e c t r a  during the fo rmat ion  of hydrochlor ides  is also observed" in the case  of thiazolidines with a fixed 
s t ruc tu re ,  while the absorp t ion  m a x i m a  of thiazolines and the i r  hydrochlor ides  coincide [1]; this conf i rms  
the assumpt ion  regard ing  the amine s t ruc tu re  of hydrochlor ides  I I a - f .  
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T A B L E  I .  P h y s i c a l  C o n s t a n t s  and  Yie lds  of I 
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CHa CHa 
CHa C2Hs 
CHa Call? 
C2Hs, C2Hs 
- -  (CH2) 4 - -  

, - - ( C H 2 ) s - -  

110 
130126t31 

91--92 
99---100 

134--135 

187--188 0,36 
188--190 9,38 
21S--2~0 / 0,34 
114--115 ] 0,32 
154--156 0,30 
209--210 0~39 

C13Hx4N~OS 634 61 127 634 57(130 756 6,: 16:4112:7 64:616:211 :3 92:5 
CasHm,N~OS 65,916,61 II,2165,716,61 II,7 82,4 
C~,~HmN2OS 165,116,5111,8165,716,61 II,7180,2 
C~sH~sN2OS { 66,2 6,1 I 1,4166,215,9111,8170,0 
CIsHIBN2OS [673 63] ll,l I 67 1 6,3 11 2 i 88 t 

* The  c o m p o s i t i o n  of  h y d r o c h l o r i d e s  I V a - f  was c o n f i r m e d  by  d e t e r m i n a -  
t ion  of  the  p e r c e n t a g e  of n i t r o g e n .  
T The a d s o r b e n t  was  A1203, the  e luen t  was benzene ;  and  the d e v e l o p e r  
was  i od ine .  

T A B L E  2. P M R  S p e c t r a  of I 
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5,16 5,08 
5,10 4,90 
5,14 5,07 
5,08 4,88 
5,00 5,00 
5,00 5,00 

A6, ppm 

0,08 
0,20 
0,07 
0,20 

I, H z  

1,7 
2,0 
2,0 
2,0 

T A B L E  3. Da t a  f r o m  the IR and UV S p e c t r a  of I and II 
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t,79 
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E X  P t ~ R I M E  N T A  L 

The IR s p e c t r a  w e r e  r e c o r d e d  wi th  a U R - 2 0  s p e c t r o m e t e r .  The P M R  s p e c t r a  of  CC14 and CS 2 s o l u -  
t ions  w e r e  r e c o r d e d  wi th  a Z K R - 6 0  s p e c t r o m e t e r  wi th  h e x a m e t h y l d i s i l o x a n e  (HMDS) as  the  s t a n d a r d .  The  
UV s p e c t r a  of a l coho l  s o l u t i o n s  w e r e  r e c o r d e d  wi th  a H i t a c h i  E P S - 3 T  s p e c t r o p h o t o m e t e r  wi th  a d e u t e r i u m  
l a m p .  

2 - B e n z a m i d o - 4 , 4 - d i m e t h y l - 5 - m e t h y l e n e t h i a z o l i n e  (Ia).  A 3.26 g (0.02 mole)  s a m p l e  of benzoy l  i s o -  
t h i o c y a n a t e  was a d d e d  d r o p w i s e  wi th  s t i r r i n g  and c oo l i ng  to 1.66 g (0.02 mole)  of 3 - a m i n 0 - 3 - m e t h y l - 1 -  
bu tyne ;  the  t e m p e r a t u r e  of the  m i x t u r e  was kep t  be low 50 ~ (the r e a c t i o n  was e x e t h e r m i c ) .  The  m i x t u r e  was 
c o o l e d ,  and the p r e c i p i t a t e d  Ia  was  p u r i f i e d  by r e c r y s t a l l i z a t i o n  f r o m  d r y  p e t r o l e u m  e t h e r  to g i v e  3.72 g 
(76.5%) Of a p r o d u c t  wi th  m p  110 ~ and R f  0.36 ( a c t i v i t y  rrI A1203, e lu t ion  wi th  benzene ) .  Found ,  ~ :  C 63.4; 
H 6.1; S 12 .7 .  Ct3H14N2OS. C a l c u l a t e d ,  %: C 63.4; H 5.7; S 13.0.  

The h y d r o c h l o r i d e  of  IIa was  o b t a i n e d  b y  add i t i on  of an e t h e r  s o l u t i o n  of  HC1 to an e t h e r  s o l u t i o n  of 
Ia .  The l u m i n o u s  p r e c i p i t a t e  was r e m o v e d  by  f i l t r a t i o n  and w a s h e d  wi th  e t h e r  to  g i v e  a p r o d u c t  wi th  mp 
187-188 ~ Found ,  %: N 10.0.  CI3HI4N2OS �9 HC1. C a l c u l a t e d ,  %: N 9.9.  

C o m p o u n d s  I b - f  w e r e  s i m i l a r l y  o b t a i n e d  (Tab le  1). 

The  au tho r s  thank  V.  I .  A r t y u k h i n  fo r  h is  a s s i s t a n c e  in the  r e c o r d i n g  and i n t e r p r e t a t i o n  of  the  IR and 
P M R  s p e c t r a .  
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