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The reaction of 1-acyl-3-(p-ethoxyphenyl)thioureas with chloro- 
acetone or a-bromoacetophenone has given 2-acylimino-3-(p- 
ethoxy-phenyl)-4-hydroxy-4-methylthiaznlidines or the corresponding 
4-phenyl compounds, which readily split out water and are converted 
into the corresponding acylated 4-thiazolines. The action of aqueous 
alcoholic hydrochloric acid leads to hydrolysis with the formation of 
the corresponding 2-imino-3-p-ethoxyphenylthiazolines. When the 
latter are boiled with 20% hydrochloric acid, they undergo rearrange- 
ment to 2-p-ethoxyphenylamlnothiazoles. 

142"-143 ~ C, and not 102" C as given by the p r e v i o u s  

au thors .  
All the compounds  obtained w e r e  s tudied in the 

c h e m o t h e r a p y  d iv i s ion  of the Al l -Union  C h e m i c a l  and 
P h a r m a c e u t i c a l  Scient i f ic  R e s e a r c h  Inst i tu te  by G. N. 
P e r s h i n  and T.  N. Zykova fo r  t ube rcu los t a t i c  ac t iv i ty ,  
which p roved  to be only v e r y  s l ight  in the p r e s e n c e  of 

s e r u m .  

In our  p r e v i o u s  i nves t iga t ions  [1] it was shown that  
subs t i tu ted  t h i o u r e a s  r e a c t  with e - h a l o  ke tones  with 
the f o r m a t i o n  of 4 -hyd roxy th i azo l i d ine s ,  which r ead i l y  
spl i t  out a m o l e c u l e  of w a t e r  and a re  c o n v e r t e d  into 4-  
th i azo l ines .  In the p r e s e n t  work  we have  c a r r i e d  out 
the r eac t ion  of 1 - b e n z o y l -  [2]. 1 - ( p - d i m e t h y l a m i n o -  

benzoy l ) -  [2], and 1 - i s o n i c o t i n o y l - 3 - e t h o x y p h e n y l -  
t h i o u r e a s  ( I a - c )  with c h l o r o a c e t o n e  and e - b r o m o a c e t o -  
phenone.  The c o r r e s p o n d i n g t h i a z o l i d i n e s ,  2 - a c y l a m i n o -  
3-  p - e t h o x y p h e n y l - 4 - h y d r o x y - 4 -  me thy l th i azo l i d ine  s and 

the 4-phenyl  d e r i v a t i v e s ,  w e r e  obta ined (table: IIa, IIe, 
I I I a - c ) .  The p r e s e n c e  of the hydroxy group in these  

compounds  was  c o n f i r m e d  by the p r e s e n c e  in t h e i r  
IR s p e c t r a  of absorp t ion  bands in the 3230-3360  c m  -1 

r eg ion  and the absence  of the absorp t ion  band of a 

c a rbony l  group in the 1690-1730 c m  -1 reg ion .  In the 
c a s e  of 2-  (p -d ime thy laminobenzoy l )  i m i n o - 3 -  (p -e thoxy-  
p h e n y l ) - 4 - m e t h y l t h i a z o l i n e  (IVb) it was  i m p o s s i b l e  to 
i so l a t e  the i n t e r m e d i a t e  4 - h y d r o x y  compound in the 
p u r e  s ta te ,  s ince  it los t  w a t e r  even dur ing  r e c r y s t a l -  
l i za t ion .  The  sp l i t t ing  out of w a t e r  f r o m  the 4 - h y d r o x y -  
t h i azo l id ines  IIa, IIc, IIIa, and IIIb took p lace  when 
they w e r e  t r e a t e d  with c o n c e n t r a t e d  h y d r o c h l o r i c  acid  
at r o o m  t e m p e r a t u r e  with the f o r m a t i o n  in quant i ta t ive  

y i e ld s  of the c o r r e s p o n d i n g  2 - a c y l i m i n o - 3 - ( p - e t h o x y -  
p h e n y l ) - 4 - m e t h y l - 4 - t h i a z o l i n e s  o r  the c o r r e s p o n d i n g  

4 -pheny l  compounds  (table:  IVa, IVc, Va, Vb). 
The  acyl  g r o u p s  of these  compounds  w e r e  e l i m i n a t e d  

by bo i l ing  them with aqueous  a lcoho l i c  h y d r o c h l o r i c  

acid,  g iv ing  2 - i m i n o - 3 - ( p - e t h o x y - p h e n y l ) - 4 - m e t h y l - 4 -  
th i azo l ine  and the c o r r e s p o n d i n g  4 -pheny l  compound 

(VI and VII). T h e s e  i m i n o t h i a z o l i n e s  underwent  a r e -  
a r r a n g e m e n t  on be ing  boi led  with 20% h y d r o c h l o r i c  
ac id  [3, 4] as  a r e s u l t  of  which  the  a r y l  r e s i d u e  m i -  
g r a t e d  to the e x o c y c l i c  n i t r o g e n  f o r m l n g  2 - ( p - e t h o x y -  

p h e n y l a m i n o ) - 4 - m e t h y l - t h i a z o l e  and the c o r r e s p o n d i n g  

4-phenyl  compound (VIII and IX). The  s u b s t a n c e s  VIII 

and IX that  we s y n t h e s i z e d  p r o v e d  to be c o m p l e t e l y  

iden t i ca l  with those  obta ined by B h a r g a v a ' s  method  [5] 

and a l so  with those  f r o m  p - e t h o x y p h e n y l t h i o u r e a  and 

the a p p r o p r i a t e  e - h a l o  ke tones .  However ,  IX had mp 

EXPERIMENTAL 

l-(p-Ethoxyphenyl)-8-isonicotinoylthiouma (Ic). A suspension of 
45g (0.366 mole) of isonicotinic acid in 150 ml (2.28 mole) ofthionyl 
chloride was boiled for several days. The excess of thionyl chloride 
was eliminated in vacuum and the residue was boiled in 280 ml of 
benzene with 130 g (0.403 mole) of lead thiocyanate, The solution was 
evaporated in vacuum to give 32.6 g of isonicotinoyl isothiocyanate 
(X). 20.6 g (0.15 mole) of p-phenetidine in 90 ml of benzene was 
added in drops to 24.6 g (0.15 mole) of X in I0 ml of dry benzene. 
The mixture was boiled for 1 hr and the precipitate was filtered off 
and washed with benzene. This gave 36 g of Ic, mp 1%.5~ C 
(yellow prisms from ethanol). Found, %: C 59.69; H 5.06: N 13.62; 
S 10.46. Calculated for CI~HIsNsO2S, %: C 59.78; H 5.02; N 13.94; 
s 10.64. 

-Benzoylimino-3 -(p-ethoxyphenyl)-4-methyl-4-hydroxythiazoline 
(IIa). h solution of 3 g (0.01 mole) of la in 65 ml of CHzCI s, 6.6 ml 
(0.091 mole) of triethylamine, and 2 ml (0.019 mole) of chlornacetone 
was left for 9 hr. Then the solution was evaporated in vacuum and the 
residue was triturated with water. This gave 3.56 g of IIa in the form 
of colorless crystals (table). Similarly, IIc was obtained from 4.52 g 
(0.015 mole) of Ic, 7 ml (0.0965 mole) of triethylamine, and 4 ml 
(0.038 mole) of chloroacetone; IIIb from 6.87 g (0.02 mole) of Ib, 
3.5 ml (0.048 mole) of triethylamlne, and 4.2 g (0.0211 mole) of a- 
bromoaeetophenone; and Illc from 6.03 g (0.02 mole) of le, 3.4 ml 
(0.0468 mole) of triethylamine, and 4.1 g (0.0206 mole) of a-bromo- 
acetophenone. 

Compound lllc was also obtained by boiling together 6.03 g of Ic 

(0.02 mole) in 30 ml of anhydrous ethanol, 5.8 ml (0.08 mole) of 
triethylamine, and 7.96 g (0.0398 mole) of a-bromoacetophenone in 
70 ml of ethanol. Similarly, IIIa was obtained from 12 g (0.04 mole) 
of Ia in 60 ml of ethanol, 6.5 ml (0.0895 mole) of triethylamine, and 
8.8 g (0.0441 mole) of a-bromoacetophenone is 50 ml of ethanol. 

2-Benzoyllmino-3-(p-ethoxyphenyl)-4- methyl-4-thiazoUne (IVa) 
(table). A solution of 0.43 g (0.0012 mole) of IIa in 10 ml of con- 
centrated HCI was made alkaline with ammonia. This gave 0.4g of 
IVa. Similarly, IVc was obtained from Ilc, Va from IIla, and Vb 
from IIIb. Compound IVb was obtained in the same way as IIa; the 
residue was dissolved in hydrochloric acid and the IVb was precipitated 
with ammonia. 

Compound Va was also obtained by boiling 12 g (0.04 mole) of Ia 
and 8,8 g (0.0441 mole) ofa-bromoacetophenone in 110 ml of anhy- 
drous ethanol. Similarly, Vb was obtained from 3.43 g (0.01 mole) of 
Ib and 2.2 g (0,011 mole) of a-bromoacetophenone in 40 ml of ethan= 
oi, and VC from 6.03 g (0.02 mole) of Ir and 4.4 g (0,022 mole) of a -  
bromoacetophenone in 120 ml of ethanol via 4,18 g of VC hydrobro- 
mide, mp 225~176 Found, %: C 57.4; H 4.34; N 8.46; S 6,62. 
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Calculated for C2sH19N302S.HBr, %: C 57.26; H 4,18; N 8.71; S 6,65, 
After 6,02 g(0.0198 mole) of Ic and 3,4 ml (0.0316 mole) of chloroac- 
crone had been boiled in 150 mi of ethanol. 3.28 g of unchanged Ic was 
recovered and 1.54g of IVc was obtained from the mother liquor(table). 

2-Imino-3-(-p-ethoxyphenyl)-4-methyl-4-thiazoline (VI). A 
solution of 1.45 g (0.00408 mole) of Ita in 25 ml of aqueous ethanolic 
hydrochloric acid was boiled for 3 hr. After the solution had been 
cooled, the benzoic acid was filtered off and the filtrate was evapo- 
rated. The residue was dissolved in water, and the action of ammonia 
then yielded 0.47 g of VI, mp 79~ ~ C (from aqueous ethanol). Found, 
%: C 60.90; H 6,13; N 12.03; 11.60; S 13,50; 13.71. Calculated for 
C12HI4N~OS, %: C 61.51; H 6.02; N 11.96; S 13.68. The benzoylation 
of VI by the Schotten-Bauman method gave IVa. 

Action of hydrochloric acid on V L A  solution of 0.11 g (0.00047 
mole) of VI in 10 ml of 20~ hydrochloric acid was boiled for 14 hr 
and evaporated. The residue was dissolved in water, and sodium car- 
bonate precipitated 0.1 g of a substance with mp 130~ ~ C (from 
ethanol). A mixture with 2-(p-ethoxy-phenylamino)-l-methylthiazole 
(VIII) gave no depression of the melting point. Similarly, 1.46 g 
(0.00432 mole) of IVc, on being boiled fro 4 hr with 40 ml of 20% 
hydrochloric acid, gave 0.09g of VIII, From the mother liquor 
ammonia precipitated 0.55 g of VI. 

2-(p-Ethoxyphenylamino)-4-methylthiazole (VIII). A mixture of 
0.96 g (0.005 mole) of p-ethoxyphenylthiourea (XI) and 1.5 ml (0.0141 
mole) of chloroaeetone in 39 ml of ethanol was boiled for 1 hr and 
evaporated, The residue was dissolved in water, and ammonia pre- 
cipitated 1.14g of VIII, mp 132~ ~ C (literature data [5]: 132 ~ C). 

2-Imino-S-(p-ethoxyphenyI)-4-phenyl-4-thiazoline (VII). A 
solution of 7.65 g of Va (0.0191 mole) is 25 ml of aqueous ethanolic 
HC1 was boiled for 2 hr and cooled, and the hydrochloride was filtered 
off. The latter was dissolved in water, made alkaline with ammonia, 
and extracted with ether. This gave 3.71 g of VII, mp 95~ ~ C. Found, 
%: C 68.70; 68,31; H 5.15; 5,47; N 9.19; S 10.81. Calculated for 
CITHI6NzOS, %: C 68,89; H 5.44; N 9;45; S 10.82. Hydrockloride: 
colorless crystals (from absolute ethanol) mp 249~ ~ C (decomp), 

Found, %: C1 10.84. Calculated for CITH16N2OS,HC1 , %: C1 10.65. 
Picrate: yellow needles (from ethanol), mp 213~ ~ C. Found, %: 

N 13.65; S 6.06, calculated for Cz~HlsN~OS �9 C6H3N30~, %: N13.32; S 
6.10. 

Action of hydrochloric acid on Va. A solution of 6.14g (0.0153 
mole) of Va in 45 ml of 20% hydrochloric acid was boiled for 17 hr 
and evaporated. The residue was triturated with water, filtered off, 
and washed with water. This gave 1.8 g of 2-(p-ethoxyphenylamino)- 

4-phenylthiazole (IX), mp 142~ ~ C (from ethanol). Found, %: 
C 68,76; H 5,86; N 9,35; S 10.65. Calculated for CITH16NzOS, %: 
C 68,66; H 5.42; N 9,42; S 10.78, Hydrochloride: colorless crystals 
(from ethanol), mp 182~ ~ C. Calculated, %: C1 10.70~ 10.81. 
Calculated for C17HIsN2OS �9 HC1, %: CI 10.65. Picture: mp 167,5 ~ 
169 ~ C (from ethanol). Found, %: N 13.66. Calculated for C17H16N2OS " 
�9 C6HaNsOT. % : N 13.32. The mother liquor was made alkaline with 
bicarbonate and extracted with ether. This gave another 2.1 g of IX. 
Then the solution was made alkaline with ammonia, and 0.54g of 
VII was isolated. 

2-(p-Ethoxyphenylamfno)-4-phenylthiazoline (IX). 
a) A mixture of 0.62 g (0.00323 mole) of XI, 0.08 g (0.00665 mole) 

of acetophenone, and 1.68 g (0.00665 mole) of iodine was heated in 
the water bath for 16 hr. The melt was treated by the method indicated 
in [5]. This gave 1.39 g of IX, mp 141~ ~ C (from ethanol). A 
mixture with IX obtained by method (b) gave no depression of the 
melting point. 

b) A mixture of 1.96g (0,01027 mole) of XI and 2.2g (0.011 mole) 
of a-bromoacetophenone in 50 ml of ethanol was boiled for 1 hr and 
cooled. The precipitate of the hydrobromide of IX was filtered off, 
mixed with water, and made alkaline with ammonia, and ether ex- 
tracted 1.7 g of IX with mp 142~ ~ C. A further 1,02 g of IX was 
isolated from the mother solution. Picrate: mp 169.5~ ~ C. 
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