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A n e w p r o c e d u r e  for p repar ing  2 -methy l -6 -methoxy-4- th ioqu ino lone  (I), 2 -me thy l -7 -ch lo ro -4 - th ioqu ino l ine  
(II), 2- thiopyridone (III) and 5 -n i t ro -2 - th iopyr idone  (IV) has been proposed.  This involves the react ions  of 

~the corresponding  halogen de r iva t ives  of quinoline and pyridine with sodium thiosulfate.  Compounds I and 
II were  synthesized for the f i r s t  t ime.  

According to genera l  methods,  2- and 4- thiopyr idones  and thioquinolones are  p repared  f rom the corresponding 
pyridones and quinolones by reac t ions  with phosphorus pentasulfide [2], as well as f rom pyridyl and quinolyl halogen 
de r iva t ives  by the action of potass ium hydrosulfide,  thiourea,  or  th ioacetamide  [3-6].  

Cha rac t e r i s t i c s  of the Compounds Obtained 

Initial halogen 
derivatives 

2-Met hyl-6-met hoxy-4- 
chloroquinoline 

2-Methyl-4,7- 
diehloroquinoline 

2-Bromopyridine 

5-Nitro-2- 
ehloropyridlne 

~. Mp., ~ 

I 287--289 

II 290--292 

III 125" 

IV 169" 

Molecular 
formula 

CIIHrINOS 

CIoHsC1NS 

Found, % 

N S 

6.9 15.8 
7.0 16.1 

6.5 15,4 
6,6 15.6 

Calculated,% 

N S 

6.8 15,6 

6.7 15.2 

>, 

94 

94 

78-- 
85 
96 

*The melting points of compounds Ill and IV corresponded to the liteature data [ 3,5 ]. 

It is known that aminoalkyl  halogens r eac t  with sodium thiosulfate to form at f i rs t  Bunte sal ts  which by acid 
hydro lys i s  a re  then conver ted  to aminothiols  and disulf ides.  The la t ter  a re  also formed in the absence of oxygen [7]. 
Halogenated quinolines and halogenated pyr id ines  also r eac t  with sodium thiosulfate,  but no disulf ides  are  formed. The 
yie lds  of thioquinolones and thiopyridones are  a lmost  quanti tat ive (see the table). 

Unlike the sal ts  of a lkyl thiosulfur ic  acid, the hydroyls i s  of the sal ts  of quinolyl- and pyr idyl th iosulfur ic  acids 
p roceeds  in the absence of mine ra l  acids.  Hence about two moles  of sodium thiosulfate are  requ i red  to p repa re  I, II, 
and ItI, while one mole is suff icient  to p repa re  IV. Probably the veloci ty  of the reac t ion  to form in te rmedia te  
compounds (sal ts  of th iosul fur ic  acid) of the f i r s t  three  is  c lose to the veloci ty  of thei r  hydrolysis .  Both reac t ions  
proceed  simultaneously.  In this case  the bisulfate formed reac t s  with sodium thiosulfate and r em oves  it f rom the 
reac t ion  sphere,  as may be p resumed from the separat ion of some sulfur.  On the contrary,  consider ing the significant  
posi t ive  charge  on the second carbon atom of 5 -n i t ro -2 -ch lo ropyr id ine ,  the veloci ty  of the format ion of the 
in te rmedia te  product probably exceeds  by much the ve loc i ty  of its hydroyls is .  Therefore ,  both reac t ions  do not 
proceed s imultaneously,  and one mole  of thiosulfate is sufficient  for the quanti tat ive formation of IV. 

o:.�9 o:.�9 o:.�9 
- + Nail S0 4 -- NaCI N + H20 

\CI S--S03Na IV \SH 

Attempts  to control  the reac t ion  veloci ty  by t i t ra t ion  of a sample  of the reac t ion  mass  with alkali or with an 
iodine solution were  not successful ,  s ince the reac t ion  mass  had a yellow or orange color.  It was also difficult  to 
de t e rmine  the C1- concentra t ion by Volhardt method. The p re sence  of even sma l l  quantit ies of sodium thiosulfate 

provoked the format ion of s i l ve r  sulfide. 

1.68 



EXPERIMENTAL 

C o m p o u n d s  I - I I I .  M i x t u r e s  of  0.2 m o l e  of t he  c o r r e s p o n d i n g  h a l o g e n  d e r i v a t i v e  and 0.4 m o l e  of s o d i u m t h i o s u l f a t e  
in  70 m l  of  70% e t h a n o l  w e r e  h e a t e d  in an  a u t o c l a v e  for  4 h r  ai  1 2 0 - 1 3 0  ~ C. The  s o l u t i o n  was  t h e n  coo led  to 5 ~ C and 
n e u t r a l i z e d  w i t h  a 5 % s o d i u m  b i c a r b o n a t e  s o l u t i o n .  C o m p o u n d s  I and  II s e p a r a t e d  out  in  the  p r e c i p i t a t e  in  an  a l m o s t  
q u a n t i t a t i v e  y ie ld .  To s e p a r a t e  III, t he  r e a c t i o n  m a s s  a f t e r  n e u t r a l i z a t i o n  was  e v a p o r a t e d  to d r y n e s s  u n d e r  v a c u u m  and 
t he  r e s i d u e  e x t r a c t e d  w i th  b o i l i n g  b e n z e n e .  A f t e r  d i s t i l l i n g  off t he  b e n z e n e ,  III was  o b t a i n e d  w i t h  a 7 8 - 8 5 %  y ie ld .  

5 - N i t r o - 2 - t h i o p y r i d o n e  (IV). A m i x t u r e  of 0.2 m o l e  of 5 - n i t r o - 2 - c h l o r o p y r i d i n e  and  0.2 m o l e  of s o d i u m  
t h i o s u l f a t e  in  50 m l  of 70% e t h a n o l  was  b o i l e d  fo r  3 h r .  The  f u r t h e r  t r e a t m e n t  of  the  r e a c t i o n  m a s s  was  s i m i l a r  to  t h a t  
d e s c r i b e d  fo r  I and II. 

The compounds obtained were crystallized ex ethanol (see table). 

REFERENCES 

i. A. V. Voropaeva and N. G. Garbar, KhGS [Chemistry of Heterocyclic Compounds], 677, 1969. 
2. I. Renault and M. M. Delepine, C. r., 232, 77, 1951. 
3. A. Binz and C. R~th, Ann., 487, 105, 1931. 
4. M. A. Phillips and H. Sapiro, J. Chem. Soc., 584, 1942. 
5. R. L Thirtle, J. Am. Chem. Soc., 68, 342, 1946. 
6. T. Takahashi, K. Ueda, and J. Iwai, Vakugaku Zassni, 78, 1447, 1958; C. A., 53, 8133a, 1959. 
7. B. Sorbo, Acta Chem. Scand., 12, 1358, 1958. 

26 May 1967 

Leningrad Chemical and Pharmaceutical Institute 

169 


