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LXIX.* SYNTHESIS OF NAPHTH [1,2-d]IMIDAZO[3,2-b]THIAZOLE 

DERIVATIVES FROM 2-CHLORONAPHTH [1,2-d]IMIDAZOLE 
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2-Alkyl (ary l ,  he te ry l ) - subs t i tu ted  naphth [1,2-d]imidazo [3,2-b]thiazoles we re  synthesized by 
the reac t ion  of 2 -ch lo ro -3 -acy lme thy lnaph th  [1,2-d]imidazoles with th iourea  and subsequent  
cycl iza t ion  of the 2 -mercap to -3 -acy lme thy lnaph th  [1,2-d ] imidazoles .  

In developing our  r e s e a r c h  in [2-5], we have studied the r ep lacemen t  of a chlor ine a tom by a m e r -  
capto group in a n u m b e r  of 2 -ch loro-3-acy lmethy lnaphth[1 ,2 -d] imidazo les  (I-V), which,  as in the case  of 
2 -ch lorobenz imidazo le  [5, 6], p roceeds  readi ly  under  the influence of th iourea ,  and 2 - m e r c a p t o - 3 - a c y l -  
methylnaphth [1,2-d]imidazoles (VI-X, Table  1) a re  obtained. 

A study of the IR s p e c t r a  of these  compounds and of 2-mercaptonaphth[1 ,2-d] imidazole  demonst ra ted  
that  they exis t  as thiones in the solid s ta te .  

When VI-X are  t rea ted  with concentra ted H2SC) ~ in the cold or  on heat ing in POC13 or  concentrated 
H3PO4, they read i ly  spl i t  out a wa te r  molecule  and a re  conver ted  to 2-subst i tu ted naphth[1 ,2-d] imidazo-  
[3,2-b]thiazoles (XI-XV, Table 1)~ 

I - v  o ~ v t - x  ~ x -xv  

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

The 2 -ch lo ro -3 -p iva ly lme thy l (phenacy l ,  p -methoxyphenacyl ,  p -bromophenacyl )naphth[1 ,2-d] imida-  
zoles (I-IV) w e r e  obtained by the method in [7]. 

2-Chloro-3-(v t -ace to th ienyl )naphth[1 ,2-d] imidazo[3 ,2-b] th iazole  (V). This compound was obtained 
in 60% yield by the reac t ion  of 2-chloronaphth[1,2-d] imidazole  [8] with 2-bromoaceto th ienone  by the method 
in [7] and had mp 196-197 ~ (dec., f r o m  aqueous dio• Found: C 62.6; H 3.4; N8.5;  C1 10.4; S 9.8%. 
Ci7HllN2C1OS. Calculated:  C 62.6; H 3.4; N 8.6; C1 10.8; S 9.8%. 

2-Mercapto~3-acy lmethylnaphth[1 ,2-d] imidazoles  (VI-X, Table  1). A solution of 0~ mole  of I -V 
and 0.02 mole of th iourea  in 30 ml  of ethanol (I) or  d ime thy l fo rmamide  (DMF) (II-V) was refluxed for 2 h, 
cooled,  and poured into wa te r .  The mix ture  was neutral ized with ammonium hydroxide ,  and the prec ip i ta te  
was removed  by f i l t ra t ion and washed with w a t e r .  The compounds were  purified for  analys is  by c r y s t a l l i -  
zation f rom e thanol - -DMF (VI, VIII) ,  methanol - -DMF (IX), DMF (VII), and aqueous DMF (X). 

*See [1] for communica t ion  XLVIII.  
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T A B L E  1. 3 - A c y l m e t h y l - 2 - m e r e a p t o n a p h t h [ 1 , 2 - d ] i m i d a z o l e s  (VI-X) 
and 2 - A l k y l ( a r y l ,  h e t e r y l ) n a p h t h  [1,2-d ] i m i d a z o  [3,2-d ] t h i azo l e s  (XI-XV) 

O a. R 
E 
O 
~9 

VI /-C4I-I9 
VlI C6H5 

VIII  6H4OCH3-p 
IXIC6H4Br- p 
X I C4I-I~SC 

X I Ig-C4I% 
XII C6H5 

X IIl I C6H~OCt I3"p 
XIV C6H4Br-p 

XViC4ItaS 

Mp, ~ 
(dec.) Empirical formula 

i 

305--307 !C1711JsN2OS a 
290--292 CIgHI4N2OS a 
295--297 C~0H~sN202S a b 
295--297 CIgI-I~gBrN2OS 
308--310 CI7HI2N2OS 2 �9 0,5 H20 
131--132 C!THI6NzS 
222--223 C~gHI2'N2S - 0,51-120 
t88--i90 CIgHI4N2OS ; 
231--233 C19HIIBrN2S "~ 

174--175 C17I-I,oN2S~ �9 0,5 I]20 

Found, % Calculated, % 
i 

C H N S C H N S 

71,8 4,6 8,8 9,9 71,7 4,4 8,8 IoAI 
!68,7 5,0 7,6 9,0 68,9 4,6 8,0 9,2 
157,2 3,3 7,11 8,2157,413,3 7,1 8,1 
61,3 4,3 8,4 19,6 61,21 3,9 8,4 

~72,8 5,8 10,O 11,4 72,8r58 10,0 11,4 I 
73,9 4,2 8,7 10,0 73,8! 8,7 10,4 I 

~72,8 4,4 9,8 8,2 72,7,4,3 9,7 8,5] 
!60,5 3,3 7,4 8,5 60,2 2,9 7,4 28'510,3 

65,1 3,8 8,5[20,4i64,7i3,5 8,9 

a 

83 
83 
83 
96 
71 
86 
90 
88 

~0-- 
94 
95 

a) I n f r a r e d  s p e c t r a  ( r e c o r d e d  f r o m  m i n e r a l  oi l  s u s p e n s i o n s  wi th  a U R -  
10 s p e c t r o m e t e r ) ,  c m - l :  VI 1720 (CO), 3130 (NH); VII 1690 (CO), 3100 
(NH); VIII 1680 (CO), 3160 (NH). b) Found:  B r  19.9%. C a l c u l a t e d :  
B r  20.1~o c) C4H3S is  2 - t h i e n y i .  d) Found:  B r  20.8%. C a l c u l a t e d :  
Br 21.1%. 

2 - A l k y l ( a r y l ) n a p h t h [ 1 , 2 - d ] i m i d a z o [ 3 , 2 - b ] t h i a z o l e s  (XI-XV,  Tab le  1). A) A m i x t u r e  of  0.01 mo le  of  
VII,  IX, o r  X in 30 m l  of  POC13 was  re f luxed  for  1 h,  and the POC13 was  r e m o v e d  by v a c u u m  d i s t i l l a t i o n .  
The  r e s i d u e  w a s  d e c o m p o s e d  wi th  w a t e r ,  the  m i x t u r e  was  n e u t r a l i z e d  wi th  a m m o n i u m  h y d r o x i d e ,  and the 
p r e c i p i t a t e  (XII, X'IV, XV) 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  w a t e r .  

B) A m i x t u r e  o f  0.005 m o l e  of VI in 15 ml  of 85% H3PO 4 w a s  re f luxed  for  1 h,  c o o l e d ,  and pou red  into 
w a t e r .  The m i x t u r e  w a s  n e u t r a l i z e d  wi th  a m m o n i a ,  and the  p r e c i p i t a t e d  XI 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  w a r m  w a t e r .  

C) A s o l u t i o n  of  0.005 m o l e  of VIII o r  IX in 15-20 m l  of  c o n c e n t r a t e d  H2SO 4 was  a l lowed  to s tand  a t  
18-20 ~ fo r  1-3 h .  I t  w a s  then  p o u r e d  into  w a t e r  and w o r k e d  up as  in e x p e r i m e n t  B to give XIII and XIV. 

The  p r o p e r t i e s  of XI-XV a r e  a s  fo l lows :  t h e y  a r e  c o l o r l e s s ,  l i g h t - y e l l o w  (XII-XIV) o r  l i g h t - b r o w n  
(XV) c r y s t a l l i n e  s u b s t a n c e s  tha t  a r e  only s l i g h t l y  so lub l e  in mos t  o r g a n i c  s o l v e n t s .  The compounds  w e r e  
p u r i f i e d  for  a n a l y s i s  by c r y s t a l l i z a t i o n  f r o m  e thano l  (XIII),  e t h a n o l - D M F  (1 : 1) (XII, XIV), and aqueous  
d i oxane  (XI, XV). 
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