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SYNTHESIS AND T R A N S F O R M A T I O N  OF SOME T H I O U R E A  D E R I V A T I V E S  

V. G. Ermolaeva and M. N. Shchukina 
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UDC 547.496 + 547.741.78 + 542.942 + 543.422 

Reduction of a number of pyridylthiazolylketoximes gives amines. 
converted by p-ethoxyphenylisothioeyanate to the corresponding 
thioureas. It is shown that heating 3-pyridyl-, 4-pyridyl-, and p- 
MeOC~H4-g'-thiazolylmethylthiourea in dimethylformamide gives 
7- substituted 5- mercaptoimidazo- [5, 1- b]thiazoles, while heating 
substituted 2, 4'-dipyridylmethyl-and 2-pyridyl-2'-thiazolylmethyl- 
thiourea gives 1-substituted 3-mercaptoimidazo[1, 5-a]pyridines. 

We p r e v i o u s l y  p r e p a r e d  2 - ,  3 - ,  4 - p y r i d y l t h i a z o l -  
k e t o x i m e s  [1]. It was  of i n t e r e s t  to r e d u c e  t h e m  to 
a m i n e s ,  and to s t udy  the p r o p e r t i e s  of the  l a t t e r .  Zn 
dus t  in e t h a n o l i e  a m m o n i a  was  u s e d  to r e d u c e  the  k e -  
t o x i m e s  to a m i n e s  [2]. The  3 -  and 4 - p y r i d y l - 2 - t h i a z o l -  
y l a m i n o m e t h a n e s  (I and II r e s p e c t i v e l y )  w e r e  ob t a ined  
in 7 0 - 7 5 %  y i e l d s ,  and w e r e  i s o l a t e d  as  t h e i r  h y d r o -  
c h l o r i d e ,  w h i l e  the  o t h e r  w e r e  no t  ob ta ined  pure .  

Pyridylthiazolylaminomethanes readily react with 
p-ethoxyphenylisothiocyanate to give the corresponding 
thioureas (III-VII, see table i). 
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Subs t i t u t ed  t h i o u r e a s ,  e . g . ,  b e n z o t h i a z o l y l p y r i d y l -  
t h i o u r e a s  [3], u n d e r g o  r i n g  c l o s u r e  w h e n  h e a t e d  in  
d i m e t h y l f o r m a m i d e ,  g i v i n g  c o m p o u n d s  wi th  the  i m i d a -  
zo le  r i n g  c o n d e n s e d  wi th  a t h i a z o l e  o r  p y r i d i n e  one.  
The  l i t e r a t u r e  d e s c r i b e s  t he  p r e p a r a t i o n  of  i m i d a z o  
[1, 5 -a ]  p y r i d i n e s ,  by  t r e a t i n g  a l k y l a m i n o a l k y l p y r i d i n e s  
wi th  p h o s p h o r u s  o x y c h l o r i d e  [4].  R e c e n t l y  t h e r e  w a s  a 
s y n t h e s i s  of a n e w  h e t e r o c y c l i e  s y s t e m ,  i m i d a z o - [ 5 ,  
l - b ]  t h i a z o l e ,  p r e v i o u s l y  known only in a p a r t l y  r e -  

duced  f r o m  [51. 
In ou r  c a s e  f o r m a t i o n  of a c o n d e n s e d  i m i d a z o l e  

r i n g  t ake  p l a c e  w h e n  s u b s t i t u t e d  t h i o u r e a s  ( I I I -VII)  
a r e  h e a t e d  in a h i g h - b o i l i n g  s o l v e n t ,  d i m e t h y l f o r m a m i d e .  

R e a c t i o n  wou ld  be  e x p e c t e d  to p r o c e e d  in two d i r e c -  
t i o n s ,  wi th  f o r m a t i o n  of 7 - s u b s t i t u t e d  5 - m e r c a p t o -  o r  
5 - ( p - e t h o x y p h e n y l a m  ino) im idazo  [5, l - b ]  t h i a z o l e s  : 
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UV s p e c t r a :  1) 5 - m e r c a p t o - 7 - ( p - m e t h o x y p h e n y t )  
t m t d a z o  [5, l - b ]  t h t a z o l e  (X); 2) 5 - m e r o a p t o - 7 -  
( 3 - p y r t d y l ) i m i d a z o  [5, l - b ]  t h t a z o l e  (VIII); 3) 1 -  
( 2 - t h i a z o l y l ) - 3 - m e r c a p t o i m i d a z o  [1, 5 -a ]  p y r t d i n e  
(XI); 4) 1 - ( 4 V - p y r t d y l ) - 3 - m e r c a p t o t m i d a z o  [ 1 , 5 - a ]  

p y r t d i n e  (XII). 

E l e m e n t a r y  a n a l y s i s  and the  p r e s e n c e  of a m e r c a p t o  
g r o u p  in  t h e  c o m p o u n d s  p r e p a r e d  c o n f i r m s  tha t  t h e y  
a r e  7 - s u b s t i t u t e d  5 - m e r c a p t o i m i d a z o  [5, l - b ]  t h i a -  
z o l e s  (VIII-X) (Tab le  2). 

Hea t ing  N-[  { 2 , 4 ' - d i p y r i d y l ) m e t h y l ]  - N '  - p - e t h o x y -  
p h e n y l t h i o u r e a  (VII) and  N - [ ( 2 - p y r i d y l ) ( 2 ' - t h i a z o l y l )  
m e t h y l ]  - N ' - p - e t h o x y p h e n y l t h i o u r e a  (V) in d i m e t h y l -  
f o r m a m i d e  a l s o  l e a d s  to c y c l i z a t i o n  wi th  i m i d a z o l e  
r i n g  f o r m a t i o n .  H o w e v e r  t h e r e  i m i d a z o l e  r i n g  c l o -  
s u r e  i n v o l v e s  a n i t r o g e n  a t o m  of the  p y r i d i n e  r i ng ,  
w i t h  f o r m a t i o n  of 1 - s u b s t i t u t e d  and 3 - m e r c a p t o i m i -  

dazo-[l, 5-a] pyridines. 

N H C S N H R  
v ,  v i i  [ SH 

X l ,  XII 
V, Vl, XIR2= 2-thiazolyl; VII, Xll R2= 4-pyridyl 

This is confirmed by the UV spectra of compounds 

XI and XII being almost identical, and differing con- 

siderably from the UV spectra of imidazo [5, l-b] 

thiazoles (fig.) 

EXPERIM ENTA L 

Dihydrochloride of amino-4 -pyr idy l -2 ' - th iazo lykrne thane  (II). 
4.G g (0.06 mole) ammonium acetate, 4.6 g (0.07 g at) Z, dust, and 
220 ml aqueous ammonia were gradually added to a mixture of 4.6 g 
(0.022 mole) 4-pyridyl-2'-thiazolylketoxime and ,55 ml ',)G% gtOll. 
The whole was heated at 78~ ~ for 2hr, then a further 1.1 g (0.017 
gat)  Zn dust and 40 ml aqueous ammonia added. The Zndustand 
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ammonia were added over 2 hr, 6 times in a l l  The reaction products 
were then filtered hot to remove the precipitate, which was twice 
washed with 50 ml hot e thanol  25.8 g (0.65 mole) NaOH in 35 ml 
water was added to the cooled solution, which was then extracted 
with benzene and ether. The extracts were bulked, dried over MgsQ. 
the solvents distilled off, and 3 ml dry EtOH and ethanolie HC1 added 
to the residue (4.25 g), when the solution became dark brown, and 
a crystalline precipitate formed. Yield 3,8 g, colorless crystals mp 
212 ~ (ex 85% EtOH). Found: C 40.88; H 4.08; S 12,49; C1 26,73%o. 
Calculated for CgHgNsS �9 2HCh C 40.91; H 4.19; 8 12.14; C1 26.84~ 

Dihydrochloride of amino- 3-pyridyl-2'-thiazolylmethane (II), 
Prepared similarly to the above. Colorless crystals, mp 210~ ~ 
(ex 96% EtOH). Found: C 40.38; H 4.07; N 15.85; S 12.45; C1 27.52~ 
Calculated for C~HgN, S. 2HCI: C 40.91; H 4.19; N 15.91; S 12.14; 
C1 26.8~0. 

N-p-Ethoxyphenyl-N'-substituted thloureas (III-YlI). An equivalent 
quantity of p-ethoxyphenylisocyanate in dry benzene was added to a 
solution of the amine base in dry benzene, and the reactants refluxed 
for 15 rain, cooled and the precipitate of thiourea filtered off and 
reerystallized from ethanol (see table 1). 

7-Substituted 5-mercaptotmMazo[5,1-bJthlazoles (VIII-X). The 
solution of the substituted thiourea III-VII was refluxed for 5 rain in 
the minimum quantity of dimethylformamide. After cooling, the 
precipitate was filtered off, and recrystallized from dry gtOH (VIII), 
dimethylformamlde (IX), or from mixed EtOH-dimethylformamtde 
(X). It gives a reaction for the mereapto group with Na nitroprusside 
(see Table 2). 

t -(2 ' -Thiazolyl)-8-mercaptoimfdazo[1,  ~-aJpyridlne (XI), Pre- 
pared similarly to the above, yield 60%. Pale-yellow crystals mp 
225~ ~ (ex EtOH). Found: C 51.4~; H 3.28; N 17.99; S 27.31~ 
Calculated for Ct0HTNaS z. C 51,48; H 3.02; N 18.01; S 27.49%, It 
gives a reaction for the mercapto group with Na nitroprusside. 

p-Methoxyphenyl-2-thiazolytketone, Prepared similarly to 4- 
pyridyl-2-thiazolylketone [1] from an ether solution of anisic acid and 
E-bromothiazote, yield 48.5%. Colorless crystals, mp 73~ ~ (ex 
EgOH+ether). Found: C 60.16; H 4.07; N 6.55; 8 14.92%. Calculated 
for CuHgNO~S: C 60.27; H 4.14; N 6.39; S 14.6~/~. 

In addition to the p-methoxyphenyl-2-thiazolylketone, p-methoxy- 
phenylidi(2-thiazolyl)carbinol was isolated from the reaction products 
in 7.8~ yield. Colorless crystals mp 110~ ~ (ex EtOH). Found: C 
55.35; H 4.09; N 9.20; S 21.03%o, Calculated for C14HIeN2OzS2: C 
55.24; H 3.97; N 9.20; S 21.07%o. 

p-Methoxyphenyl-2-thiazolylketoxtme. Prepared by heating an 
ethanol solution of the appropriate ketone with hydroxylamine hy- 
drochloride in the presence of pyridine, yield 87.5%. Colorless 
crystals mp 160~ ~ (ex 50~ EtOH). Found: C 56,95; H 4.19; N 
11.34; S 13.9~o. Calculated for CnHIoN202S: C 56.40; H 4.30; N 
11.96; S 13.69%. 

1-(4'" Pyridyl)- 3-mercaptotmldazo[1, 5-a]pyrtdine (XlI). Prepared 
similarly to 5-mercapto-7-pyridylimidazo[1, 5-b]thiazoles, in 72~ 
yield. Orange-brown crystals, decomp 246~ ~ (ex dry EtOH). 
Found: C 63.43: H 4.13; S 14.24%. Calculated for ClxHsN~S: C 63.41; 
H 3.99; S 14.11%. 
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