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Substituted th iazoles ,  1,4-benzothiazines, imidazo [2,1-b]thiazoles,  and i midazo [1,2-a]pyridines 
containing acylamide  res idues  as subst i tuents  we re  obtained by reac t ion  of w - c h l o r o - w - a c y l -  
aminoacetophenones  with th ioamides ,  o-aminothiophenol ,  2-aminothlazole ,  and 2 - aminopyr i -  
dine. Some of these  subs tances  can be used for the synthes is  of he te rocyc l ic  bases  with all 
unsubsti tuted amino group. 

The products  of condensation of phenylglyoxal with acid amides  [1, 2] r e a c t  with thionyl chloride or  
phosphorus pentachlor ide to give high yields of w-ch loro- tc -acy lamidoace tophenones  (I), which a re  e x t r e m e l y  
r eac t ive  and read i ly  r e a c t  with d iverse  substances  containing a labi le  hydrogen a tom [1, 3, 4]. We r ecen t ly  
found that I condensed with th ioace tamide  under v e r y  mild conditions via the genera l  scheme of the synthe-  
s is  o f th iazo les  [2]. In a continuation of this r e s e a r c h  we have invest igated the condensations of I with th io-  
for mamide,  th iobenzamide,  th tourea ,  methyl d i th iocarbamate ,  o-aminothiophenol ,  2 -aminoth tazole ,  and 
2-aminopyr id ine  (see the scheme  below). 
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I, IV--VI a R=CH3; b R=C6Hs; c I~=CH30; d R=C6HsCH~O; III a R'=CH3; b R'=C6H5 

In all ca ses ,  the reac t ion  of th ioamides  gave subst i tuted thiazoles  (II) containing acylamide  res idues  in the 
5 posit ion.  There  is no doubt about the s t ruc tu re s  of these  compounds because  some  of them were  p r e -  
viously synthes ized by other  methods.  For  example ,  the product  of condensation of w - c h l o r o - w - a c e t a m i d o -  
acetophenone ga) with th io formamide  is undoubtedly 4 -pheny l -5 -ace tamido th iazo le  (see Table 1), inasmuch 
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T A B L E  I .  Aey l  D e r i v a t i v e s  of 2 - R ' - 4 - P h e n y l - 5 - a m i n o t h t a z o l e s  (II) 

R R '  

CHa IH 
CHa C6Hs 
CH~ CHaS 
CHs NH2 
CHsO C~Hs 
CHaO CHaS 
C~Hs NH~ 
CsH~CH~O[CHa 
C6H~CH~O ICaHs 

mp, ~ (crystal- 
lizationsolvent) 

i45--14,6 (benzene)* 
I81--182 (benzene) 
166---167 (benzene)T 
217--220 (methanol)$ 
163--164 (benzene) 
78--80(benzene+hexane 

175--176 (methanol)$ 
't07--108 (cycIohexane) 
134--135 (cyclohexane) 

I Found, % Calc., % 
Empirical 

r 
f o r m  ula s c H 

CIIHloN2OS ! 
C~vHI4N2OS 
C~HI2N~OS2 
CuHuNaOS 
CIrH14N202S 
C 12H i2,N~OzS2 
C~HtaNaOS 
CrsH~6N2OzS 
C2aH18N202S 

s 

6 0 6 ! 4 6 i -  i605 46 --  70 
"~' I " ! 1 0 9  ~ " 10,9177 

' ' ' ' ! 24,3 80 --  - -  23 ,9 , -  - -  
56,6 4,8 -- 50,6!4,8 --  160 
- -  - -  1 0 , 6  - -  - -  I G 3 1 6 4  

- -  i - -  22,61 --  :-- j22,9' 65 
64,71 461 --  651144 - -  i71 
668 50 --;66,6' 5 0 ; -  i80 
71, I ' 1'2'4'7' - -  [ , [ [715'4'7 --  ~(94 

*In c o n f o r m i t y  wi th  the  l i t e r a t u r e  da t a  [5]. 
~ A c c o r d i n g  to [6], th is  compound  has  mp 168 ~ 
$ Th i s  is  the  d e c o m p o s i t i o n  t e m p e r a t u r e .  

T A B L E  2. H e t e r o c y c l i c  B a s e s  I I I - V I  

C O L T ]  - 

pound 

IIla 

Illb 

iVa 
IVb 
IVc 
Va 
Vc 

Via 
VIc 

rap, ~ (crystallization solvent) 

122--124 (cyclohexane) 

107--110 (cyclohexane) 

142--145 (benzene) 
143--144(benzene +cyclohexane) 
i83--184(Senzene) 
167--168 (benzene) 
175--180*(ethyl acetate) 
208--209*(ethyl acetate) 
177--178 (acetone) 

Empirical 
foffnula 

C!oH~oN~S 
T C~sHI2N2S 

Found, % Cale., 

CI6H14NzOS 
C2~H~6N2OS 
C16HI4N202S 
C13HuN3OS 
CI3HuN302S 
CI~H~3NaO 
CIsHI3N~O2 

C 63,1 
H 5,3 
C 71,6 
H 5,0 
S 11,2 
S 9,3 
S 10,7 
S 12,4 
S 11,7 
N 16,6 
N 15,5 

C63,1 
5,3 

HC71,4 
4,8 

S 11,4 
S 9,3 
S 10,7 
S 12,5 
s 11,7 

N I6,7 
N 15.7 

90 

87 

60 
86 
67 

55 
62 

60 
68 

* This is the decomposition temperature. 

a s  it is  i den t i ca l  to  the  p r o d u c t  o f  the  r e a c t i o n  of  a c e t i c  a n h y d r i d e  wi th  4 - p h e n y l - 5 - a m i n o t h i a z o l e  [5]. 
2 - M e t h y l m e r c a p t o - 4 - p h e n y l - 5 - a c e t a m i d o t h i a z o l e  [6], wh ich  p r o v e d  to  be  i d e n t i c a l  to the  p r o d u c t  of  c o n d e n -  
s a t i o n  of  Ia  wi th  me thy l  d i t h i o c a r b a m a t e ,  was  a l s o  s i m i l a r l y  s y n t h e s i z e d .  

The d i r e c t i o n  of  the  c o n d e n s a t i o n s  of  I wi th  a m i n o t h i o p h e n o l ,  2 - a m i n o t h i o a z o l e ,  and 2 - a m i n o p y r i d i n e  
does  not r a i s e  any  s p e c i a l  doubts  and was  not  s p e c i a l l y  p r o v e d .  Ev iden t ly ,  t h e s e  c o n d e n s a t i o n s ,  l ike  the  r e -  
a c t i o n s  wi th  t h i o a m i d e s ,  p r o c e e d  v i a  a g e n e r a l  s c h e m e  tha t  is  c h a r a c t e r i s t i c  for  many  a - h a l o c a r b o n y l  c o m -  
pounds  [7]. As  a r e s u l t ,  2 - a c y l a m i d o - 3 - p h e n y l b e n z o - l , 4 - t h i a z i n e s  (IV), 5 - a c y l a m i d o -  6 - p h e n y l i m i d a z o -  
[2 ,1 -b ] th i azo l e s  (V), and 2 - p h e n y l - 3 - a c y l a m i d o i m i d a z o  [ 1 , 2 - a ] p y r i d i n e s  (VI), r e s p e c t i v e l y ,  w e r e  ob ta ined .  

A simple synthesis of acyl derivatives of various heterocyclic amines from readily accessible I is of 
preparative interest because the corresponding primary amines, from which stlch acyl derivatives might 
have been obtained, are difficult to obtain or are unknown. The products of condensation of w-ehloro-w- 
earbobenzoxyamidoacetophenone with thioamides are especially interesting, inasmuch as these substances 
r e a d i l y  s p l i t  out the  p r o t e c t i v e  g roup  f r o m  the n i t r o g e n  a t o m  and g ive  2 - a l k y l ( a r y l ) - 4 - p h e n y l - 5 - a m i n o t h i -  
a z o l e s  (Ill) in good  y i e l d s .  This  me thod  for  the  p r e p a r a t i o n  of 5 - a m i n o t h i a z o l e  h o m o l o g s  is m o r e  conven ien t  
than  the l i t e r a t u r e  me thod  for  t h e i r  s y n t h e s i s  b y  c o n d e n s a t i o n  of  a - a m i n o n i t r i l . e s  wi th  e s t e r s  o r  s a l t s  of  
d i t h i o c a r b o x y l i c  a c i d s  [5, 6]. 

The p r e v i o u s l y  unknown w - c h l o r o - w - c a r b o b e n z o x y a m i d o a c e t o p h e n o r t e  (Id) is r e a d i l y  o b t a i n e d  f r o m  the  
p r o d u c t  o f  the  c o n d e n s a t i o n  of  p h e n y l g l y o x a t  wi th  b e n z y l u r e t h a n e ,  

We thank  A. V. K i r s a n o v  for  his  a s s i s t a n c e  and a d v i c e  in th i s  r e s e a r c h .  

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

w - C h l o r o - w - a c y l a m i d o a c e t o p h e n o n e s  ( Ia -c ) .  T h e s e  compounds  w e r e  o b t a i n e d  by  the a c t i o n  of  t h iony l  
ehlorid-"e on the  p r o d u c t s  of  c o n d e n s a t i o n  of  p h e n y l g l y o x a l  wi th  a c i d  a m i d e s  a s  p r e v i o u s l y  d e s c r i b e d  in [1-4]. 
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For the preparation of Id, 0.03 mole of benzylurethane was added to a solution of 0.03 mole of freshly dis- 
tilled phenylglyoxal in 20 ml of tetrahydrofuran (THF), and the mixture was refluxed for 4 h. The THF was 
then vacuum evaporated, and the residual w-hydroxy-co-carbobenzoxyamidoacetophenone was washed with 
ether and crystallized from acetone to give a product with mp 133-134 ~ in 77% yield. Found: C 67.5; H 5.3%. 
CI6HIsNO4. Calculated: C 67.4; H 5.3%. Treatment of a suspension of 0.01 mole of this compound in 20 ml 
of anhydrous THF with 2 ml of thionyl chloride for 24 h gave Id, with nap 91-92 ~ (from cyclohexane), in al- 
most quantitative yield. Found: Cl 11.4%. CI6HI4CINO 3. Calculated: Cl 11.7%. 

Acyl Derivatives of Heterocyclic Amines (II, IV-Vl). A saturated solution of 0.01 mole of the appro- 
priate thioamide, o-aminothiophenol, 2-aminothiazole, or 2-aminopyridine in THF was added to a solution 
of 0.01 mole of freshly prepared I in 10-15 ml of THF, and the mixture was allowed to stand for 24 h. The 
THF was vacuum evaporated, and the residue was mixed with 20 ml of absolute methanol. The mixture was 
refluxed for 1 h, the methanol was vacuum evaporated, and the residue was treated with 30 ml of a saturated 
aqueous solution of sodium bicarbonate. The resulting precipitated bases eli, IV, or V) were removed by 
filtration, dried in a vacuum desiccator over phosphorus pentoxide, and crystallized from a suitable sol- 
vent. Ammonium hydroxide (10%) was used to isolate VI. 

2-Amino-4-phenyl-5-benzamidothiazole, which was obtained from Ib and thiourea, was dried with 
great difficulty, inasmuch as a hydrate is formed [8]. The anhydrous base was obtained after drying this 
hydrate for a week in a vacuum desiccator over fresh portions of phosphorus pentoxide. 

2-Alky1(aryl)-4-phenyl-5-aminothiazoles (III). A 0.003-mole sample of the product of condensation 
of Id with the appropriate thioamide was mixed with 4 ml of a saturated solution of hydrogen bromide in 
glacial acetic acid by the method in [9]. After 3-4 h, at which point carbon dioxide ~volution had ceased, 
30 ml of absolute ether was added to the mixture, and the resulting precipitate was removed by filtration, 
vacuum dried, and treated with 20 ml of 10% ammonium hydroxide. Bases III precipitated initially as oils 
that gradually crystallized. The crystalline masses were removed by filtration, dried in a vacuum desic- 
cator over alkali, and purified by recrystallization from cyclohexane. 
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