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The thiocyanat ion of 5-acylaminoth iophenes  gives  4- th iocyanato  der iva t ives ,  the i n t r amo-  
l ecu la r  cycl iza t ion  of which g ives  2-acylaminoth ieno[2 ,3-d] th iazoles .  

~ -Acylaminoth iophene  de r iva t ives  read i ly  undergo e lec t rophi l ic  subst i tut ion [1, 2]. We have found 
that  the thiocyanat ion of 5 -acy lamino-2 ,3 -d ia lky l th iophenes  (Ia-d) p roceeds  under mild conditions by the 
ac t ion  of thiocyanate  sa l t s  and b romine  [3] to give ~-acy lamino- f l - th iocyana to th iophenes  (lla-d) in 80-90% 
yie lds .  The s t r u c t u r e s  of I Ia-d  were  conf i rmed by spec t r a l  data: the IR spec t ra  of these  compounds con-  
tain an absorp t ion  band a t  2160 cm -1 that  c h a r a c t e r i z e s  the s t re tching v ibra t ions  of the SCN group, and the 
4H signal ,  which was  obs e rved  in the PMR spec t r a  of the s ta r t ing  Ia-d ,  is absen t  m the PMR spec t r a  of the 
products ;  this  indicates  that the thiocyanato group en te r s  the 4-pos i t ion .  Thiocyanstothiophenes  I Ia -d  
contain two functional g r o u p s -  an acylamino group and a thiocyanato g r o u p -  in the or tho posi t ion 
re la t ive  to one another ,  and this makes  it poss ib le  to use them for  the synthes is  of th iene[2,3rd]-  
thiazole  de r iva t ives .  Thiocyanatothiophenes  I Ia -d  undergo in t r amolecu la r  cycl iza t ion  when they a re  
heated in ethyl benzoa te  solution; 2-acylaminoth ieno[2 ,3-d) th iazoles  (IIIa-d) were  obtained in 66-84% 
yields  [4]. One might a l so  have expected the fo rma t ion  of 2 - imino-3-acy l th ieno[2 ,3-d] th iazo l ine  der iva t ives  
as  a r e su l t  of cycl iza t ion  of I Ia-d.  However,  two absorp t ion  bands a t  1535-1580 and 1650-1685 cm -1, which 
a r e  c h a r a c t e r i s t i c  for  th iazoles ,  a r e  obse rved  in the IR spec t ra  of the compounds obtained; this conf i rms  
the fo rma t ion  of I I Ia-d  [5, 6]. Hydrolys is  of 2-ace tamidoth ieno[2 ,3-d] th iazoles  (IIIa, c) gave aminothienothi-  
azo les  IV and V in 64-77% yields;  the IR spec t r a  of IV and V contain two absorp t ion  bands a t  1520 and 1625 
c m  -1. It is known that  the acyla t ion  of 2 -aminobenzoth iazo le  de r iva t ives  p roceeds  a t  the exocycl ic  n i t rogen 
a t o m  [7], and this made it poss ib le  to expect  that  the acylat ion of V would lead to 2 -acy lamino th teao[2 ,3 -d] -  
th iazole  der iva t ives .  In fact ,  compounds that  w e r e  identical  with r e s p e c t  to spec t r a l  data, melt ing points, 
and t h i n - l a y e r - c h r o m a t o g r a p h y  (TLC) data to IIIc, d, which were  obtained by in t r amolecu la r  cycl izat ion,  
w e r e  isolated in the acyla t ion of amines  V with ace t ic  anhydride and benzoyl  chloride.  

i a-d [I a-d IV, v Ill a-d 
I--III a R1=R2=R3=CHa; b Rt=R~=CHa, R3=CsHs; c RI+R2= (CH2)4, Ra=CH3; d RI+ 

+R 2= (CH~)+, Ra=C6H~ IV RI=R==CHa; V R~+R == (CH2}4 

* See [1] fo r  communica t ion  VIII. 
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T A B L E  1. C h a r a c t e r i s t i c s  of  the Compounds  Obta ined  

corn- mp, ~ [ Empirical I F~ &lc.,9 j vie~, 
_.pou nd . . . . . . . . . . .  I_ fo_rmu~. . . . .  c ]7I] N i S C ] H i  "N ! S % 

IIa 
IIb 
IIc 
Ild 

Ilia 
lIIb 
IIIc 
IIId 
IV 
V 

181,5--182,5 
163,5--164,5 

163--163,5 
180,5--181,5 
281,5--282,5 
239,5~240 
271,5--273 

185--186 
187--188 
169--170 

C9HIoN~OS2 
C14HI2N2OS2 
CuHI~N2OS2 
CL6HI4N20S2 
CgH~oN2OS2 
C~4H~2N~OSe 
C n H ~N~OS21" 
Ct6HI~N~OS2:I: 
C7IIsN2S.o 
CgHIoN2S2 

, 79  126r285r478F441124!283145 813 
i58,3!4,4 9,6 22,3 583 4,2 i 97222[ 90 
!52,5 4,8 i ll,l i 25,5 52:4[ 4,81 ll,l 25,41 85,5 

4 8 , 9  20,4 88,5 61,314,8 88205 61,1 ~ ,5 i 
47,8i4,4 ~ -  28,5 478 4,41 --128,3j 67,3 
58,2; 4,2 9,T 22,2 58131 4,2 9,7 22,21 66,4 
52,514,8 11,2 25,7 52,4 4,8 11,1125,4 84 
61,2[ 4,4! 8,8 20,4 61,1 4,5 8,9 20,4{ 60 
45 7i 4,4 15,2 34,7 45,6! 4,4~ 15,2 34,8] 64,5 
51,6 i 4,7 i 13,3 i --  i 51,4, 4,8 i 13,31 -- i" 77 

* Compounds  Ha, l lc,  liId, and V w e r e  r e c r y s t a l l i z e d  f r o m  
me thano l ,  l ib was  r e c r y s t a l l i z e d  f r o m  m e t h a n o l - a c e t o n e  (1 : 27, 
lid was  r e c r y s t a l l i z e d  f r o m  m e t h a n o l - a c e t o n e  (1 : 17, I l ia  was  
r e c r y s t a l l i z e d  f r o m  dioxane ,  l iIb was  r e c r y s t a l l i z e d  f r o m  d i -  
o x a n e - m e t h a n o l  (3:17, IIIc w a s  r e c r y s t a l l i z e d  f r o m  ace tone ,  
and IV w a s  r e c r y s t a l l i z e d  f r o m  75% aqueous  m e t h a n o l .  
t R r  0.69 on a Silufol p la te  wi th  e lu t ion  wi th  b e n z e n e - m e t h a n o l  
(1 J':17 and d e v e l o p m e n t  wi th  a 10% a lcoho l  so lu t ion  of p h o s p h o m o l y -  
bdic  ac id .  
$ R f  0.76 on a 8ilufol p la te  wi th  e lu t ion  by  b e n z e n e - m e t h a n o l  
(10 .. 17 and d e v e l o p m e n t  wi th  a 10% a lcoho l  so lu t ion  of p h o s p h o m o -  
lybdic  ac id .  

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

The  IR s p e c t r a  of  the  c o m p o u n d s  w e r e  r e c o r d e d  wi th  a UR-10 s p e c t r o m e t e r .  The  PMR s p e c t r a  w e r e  
r e c o r d e d  with a J E O L - 4 H - 1 0 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  (HMDS7 a s  the in t e rna l  s t a n d a r d .  

5 - A c e t a m i d o - 4 - t h i o c y a n a t o - 2 , 3 - d i a l k y l t h i o p h e n e s  (IIa-dT. A 0 . 1 2 - m o l e  s a m p l e  of a m m o n i u m  th io -  
c y a n a t e  w a s  added  to a so lu t ion  of 0.04 m o l e  of th iophenes  I a - d  in 500 m l  of me thano l ,  and the m i x t u r e  was  
then  coo led  to 3 -5  ~ a f t e r  which  a so lu t ion  of 0.044 m o l e  of  b r o m i n e  in 30 m l  of  me thano l  s a t u r a t e d  with  po -  
t a s s i n m  b r o m i d e  w a s  added  d r o p w i s e  wi th  s t i r r i n g .  The  m i x t u r e  w a s  held  a t  th is  t e m p e r a t u r e  f o r  30 min ,  
a f t e r  which  it was  poured  into 1.5 l i t e r s  of w a t e r .  The  r e s u l t i n g  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 
d r i e d  (Table 17. 

2 - A c y l a m i n o - 5 , 6 - d i a l k y l t h i e n o [ 2 , 3 - d ] t h i a z o l e s  (Ha-d) .  A m i x t u r e  of  0.014 m o l e  of I I a -d  and 5 ml  of 
e thy l  benzoa t e  w a s  r e f luxed  f o r  10 rain, a f t e r  which  it w a s  cooled ,  and the r e s u l t i n g  p r e c i p i t a t e  w a s  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  m e t h a n o l  (Table  1). 

2 - A m i n o - 5 , 6 - d i m e t h y l t h i e n o [ 2 , 3 - d ] t h i a z o l e  (IV) and 2 - A m i n o - 5 , 6 - t e t r a m e t h y l e n e t h i e n o [ 2 , 3 - d ] t h i a z o l e  
(V). C o n c e n t r a t e d  h y d r o c h l o r i c  ac id  (40 ml) w a s  added  to a re f lux ing  so lu t ion  of 0.0084 m o l e  of a c y l a m i n e s  
I l ia ,  c in 60 m l  of ,d ioxane ,  a f t e r  which  the m i x t u r e  was  r e f luxed  f o r  1.5 h. It was  then  cooled,  and the p r e -  
c ip i t a t e  w a s  r e m o v e d  by f i l t r a t i o n  and d r i e d  (Table  1). 

A c y l a t i o n  of V wi th  Ace t i c  Anhydr ide .  F u s e d  sod ium a c e t a t e  (2 g) was  added  to a so lu t ion  of 1.7 g 
(8.1 m m o l e )  of a m i n e  IV in 20 ml  of a c e t i c  anhydr ide ,  and the m i x t u r e  was  r e f l u x e d  f o r  45 rain. It w a s  then  
p o u r e d  into w a t e r ,  and  the  r e s u l t i n g  p r e c i p i t a t e  w a s  r e m o v e d  by f i l t r a t i o n  and d r i ed  to g ive  2.0 g (98%) of 
Il ic wi th  m p  272-273 ~ ( f rom acetoneT. No m e l t i n g  point  d e p r e s s i o n  was  o b s e r v e d  fo r  a m i x t u r e  of th is  
p r o d u c t  wi th  a s a m p l e  o f l i I c  ob ta ined  f r o m  llc.  The  p roduc t  had R f  0.69 on Silufol in b e n z e n e - m e t h a n o l  
(1 : 17 wi th  d e v e l o p m e n t  by  a 10% a lcoho l  so lu t ion  of p h o s p h o m o l y b a i c  ac id .  

A c y l a t i o n  of V wi th  Benzoy l  Chlor ide .  A 2 - m l  (11 m m o l e )  s a m p l e  of benzoy l  ch lo r ide  w a s  added  to 
a s u s p e n s i o n  of 0.8 g (3.8 m m o l e )  of  a m i n e  V in 30 m l  of 10% s o d i u m  hydrox ide  solut ion,  and the  m i x t u r e  
w a s  coo led  and s t i r r e d  f o r  1.5 h. The  r e s u l t i n g  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 ion ,  w a s h e d  wi th  w a t e r ,  
and  r e c r y s t a l l i z e d  f r o m  m e t h a n o l  to g ive  0.7 g (57.7%7 of IIId wi th  m p  184.5-185.5  ~ ( f rom methano l ) .  

1, 
2. 
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