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2-Mercapto-3-amino-5-chloropyridine reacts with phenacyl hatides 
to yield 2-phenacylraercapto-a-amino-5-chloropyridines and 2-aryl- 

-chloro- 3H-pyrido[2, 3-b][ 1, 4]tMazines. 

In cont inuat ion  of our  work  on the s y n t h e s i s  of b i -  
cyc l i c  compounds  conta in ing  the 1 , 4 - t h i a z i n e  r i n g  [1], 
we have p r e p a r e d  s o m e  d e r i v a t i v e s  of p y r i d o [ 2 , ' 3 - b ] -  
[1 ,4 ] th iaz ine .  This  s t r u c t u r e  has  been  l i t t l e  i n v e s t i -  
ga ted ,  e i t h e r  f r o m  the c h e m i c a l  o r  b io log i ca l  point  of 
v iew.  D e r i v a t i v e s  of 1H-pyr ido [2 ,  3 -b ] [1 ,4 ] t h i az ine  
have been ob ta ined  by the r e a c t i o n  of 2 - r n e r c a p t o - 3 -  
a m i n o - 6 - c h l o r o -  and 2 - m e r c a p t o - 3 - a r n i n o - 6 - m e t h o x y -  
p y r i d i n e s  with a - h a t o k e t o n e s  and e s t e r s  of c~-halo-  
f l -ke toac ids  [2,3].  

In o r d e r  to obta in  new d e r i v a t i v e s  of p y r i d o t h i a z i n e ,  
we have examined  the r e a c t i o n  of 2 - m e r c a p t o - 3 - a m i n o -  
5 - c h l o r o p y r i d i n e  (I) with v a r i o u s  phenacy l  h a l i d e s .  It 
has  been  shown that ,  depending  on the r e a c t i o n  cond i -  
t ions  and on the na tu re  of the  subs t i t uen t s  in the benzene  
r i n g  of the ke tone ,  r e a c t i o n  of I with phenacy l  ha l i de s  
g ives  e i t he r  2 - p h e n a c y I m e r c a p t o - 3 - a m i n o - 5 - e h l o r o -  
p y r i d i n e s  (II-V, tab le)  o r  the c o r r e s p o n d i n g  d e r i v a -  
t i r e s  of 3 H - p y r i d o [ 2 , 3 - b ] [ 1 , 4 ] t h i a z i n e  (VI -XI ,  t ab le ) .  
The n o m e n c l a t u r e  used  i s  that  of the Ring Index,  s e c -  
ond edi t ion.  
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Compounds  I I - V  w e r e  ob ta ined  by r e a c t i o n  of I w i t h  
the a p p r o p r i a t e  phenacy l  h a l i d e s  in  a lcoho l ic  a lka l i  at  

* F o r  p a r t  V, See [11]. 

- 1 0  ~ C for  ] 5 - 3 0  rnin. They s e p a r a t e d  f r o m  the r e -  
ac t ion  m i x t u r e  a f t e r  th is  t i m e .  However ,  if they  we re  
not i s o l a t e d  f r o m  the a l coho l i c  a l k a l i ,  they  w e r e  g r a d -  
ua l ly  c o n v e r t e d  to the p y r i d o t h i a z o n e s  V I - X I .  Con-  
f i r m a t i o n  of s t r u c t u r e s  I I - V  was  p r o v i d e d  by the p r e -  
s e n c e  in t h e i r  11t s p e c t r a  of bands  at 1680-1700 c m  -1 
c h a r a c t e r i s t i c  of CO groups  in k e t c h e s ,  and at 3350-  
3380 and 3420-3350 cm -1, c h a r a c t e r i s t i c  of p r i m a r y  
amino  g roups  (Fig .  1). The c a r b o n y l  band in compound 

V was  sh i f ted  t o w a r d s  l ower  f r e q u e n c i e s  (1640 c m - t ) ,  
a p p a r e n t l y  a s  a r e s u l t  of the f o r m a t i o n  of i n t r a m o l e c -  
u l a r  hydrogen  bonds be tween the c a r b o n y l  group and 
the hyd roxy  g roup  in the  o - p o s i t i o n  in the benzene  
r i n g  [4J. Compounds  I I - V  a r e  somewha t  uns tab le ,  
c y c l i z i n g  to the c o r r e s p o n d i n g  p y r i d o t h i a z i n e s  on 
s t and ing  in a i r ,  in i n e r t  and p o l a r  so lven t s ,  and with 
p a r t i c u l a r  e a s e  on hea t ing .  Thus ,  IIt  in bo i l ing  ben-  
zene was c o n v e r t e d  to the  p y r i d o t h i a z i n e  VII.  The  de-  
s igna t ion  of VII as  a d e r i v a t i v e  of 3 H - p y r i d o t h i a z i n e  
was  c o n f i r m e d  by the a b s e n c e  f r o m  the IR s p e c t r u m  
(Fig .  2) of the  c a r b o n y l  band (excluding the noncyct ic  
s t r u c t u r e  III), and of the NH band (in a g r e e m e n t  with 
the 3 H - p y r i d o t h i a z i n e  s t r u c t u r e ,  but not the I H - s t r u c -  
tu re ) .  

If the r e a c t i o n  of I with phenacy l  b r o m i d e ,  2 , 5 -  
d i ch lo rophenacy l  b r o m i d e ,  o r  2 - h y d r o x y - 4 - e t h o x y -  
phenacy t  c h l o r i d e  was  c a r r i e d  out  at 1 8 - 2 0  ~ C, how- 
e v e r ,  then only the p y r i d o t h i a z i n e s  VI, VIII, and IX 
w e r e  i s o l a t e d  f r o m  the r e a c t i o n  m i x t u r e .  A b so rp t i on  
bands  due to NH w e r e  absen t  f r o m  the IR s p e c t r a  of 
t h e s e  compounds .  They mus t  a l s o ,  t h e r e f o r e ,  be de-  
r i v a t i v e s  of 3H-pyridothiazine. 

Reaction of I with m- and p-nitrophenaeyl chloride 

both at 18-20 ~ C and at -i0 ~ C gave only the pyrido- 

thiazines X and XI. 
Starting materials were prepared by known methods, 

with some modifications. Thus, 2-hydroxy-3-nitro-5- 

chloropyridine was obtained by nitration of 2-amino- 

5-ehloropyridine [5] with a mixture of HNO 3 and H2SO4 
at 55-60 ~ C, the amino-group being hydrolyzed simul- 
taneously. It was observed that the 2-chlorine atom in 
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Fig .  1. IR s p e c t r u m  of 2 - p - m e t h o x y p h e n a c y l m e r c a p t o - 3 - a r n i n o -  
5 - c h l o r o p y r i d i n e  d iD.  
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F i g .  2 .  I l l  s p e c t r u m  o f  2 - ( p - m e t h o x y p h e n y l ) - T - c h l o r o -  

- 3 H - p y r i d o [ 2 ,  3 - b y [ l ,  4 ] t h i a z i n e  (VII) .  

2, 5-dichloro-3-nitropyridine was readily replaced by 

the hydroxy group, so that the reaction mixture from 

2-hydroxy-3-nitro-5-chloropyridine and PCI 6 must 

be decomposed carefully with water at a temperature 
not above 0 ~ C. 2-Mercapto-3-amino-5-chloropyri- 

dine (I) was obtained in 80% yield by carrying out the 
replacement of the chlorine atom in 2,5-dichloro-3- 

nitropyridine and the reduction of the nitro group in 

one stage. 
T h e  a u t h o r s  t h a n k  E .  M .  P e r e s l e n i  a n d  Y u .  Io 

P o m e r a n t s e v  o f  t h e  A l l - U n i o n  C h e m i c a l  a n d  P h a r m a -  

c e u t i c a l  S c i e n t i f i c - R e s e a r c h  I n s t i t u t e  f o r  p l o t t i n g  t h e  

IR  s p e c t r a ~  

EX PERIMENTAL 

2-Hydtoxy-3-nitro-5-chloropyrldine. To a solution of 128.5 g 
(I mole) of 2-amino-5-chloropyridine [5] in 500 ml of H2SO 4 (d 1.84) 
was added dropwise, during 5 hr, 64.5 ml (1.25 mole) of HN0~(d 1.5) 
at 55-60 ~ C, with vigorous stirring. After all the HNO s had been_ 
added, the mixture was stirred at the same temperature for a further 
1 .5-2  hr, cooled to 18-20 ~ C, poured onto ice, and worked up as 
described in [6]. Yield 110,6 g (63.4~176 mp 230 ~ C (from ethanol) 

(from [7], mp 235 ~ C). 
2, 5-Diehloro-8-nitropyr!dine, A mixture of 20 g (0.114 mole) of 

2-hydroxy-2-nitro-5-chloropyridine and 20 g (0.096 mole) of PCI s in 
40 ml of POCls was heated at 115 ~ C for 2 hr, cooled, and added 
slowly in small  portions to ice with vigorous stirring, at such a rate 
that the temperature of the mixture did not exceed 0 ~ C. The solid 
was filtered off, washed with water, anddried.  Yield I4 g (63%), mp 

41 -42  ~ C (from ethanol) (from [8], mp 43 ~ C). 
2-Mercapto-a-amino-5-chloropyr id ine  (5). To an alcoholic solu- 

tion of potassium hydrogen sulfide, obtained by passing hydrogen 
sulfide into a solution of 15 g (0,268 mole) of KOH in 200 ml of 
methanol,  was added dropwise, with stirring, a solution of 15 g (0.08 
mole) of 2, 5-dichloro-3-nitropyridine in 160 ml  of methanol,  the 
temperature being kept at 18-20 ~ C. After stirring for 1 hr ,  the meth-  

anol was removed in vacuo and the residue dissolved in 5% aqueous 
NaOH (about 200 ml) and the solution filtered. Sodium hydrosulfite 
(about 4 -5  moles) was added in small  portions, with stirring, until an 
excess of the latter was present (tested for by decolorization of paper 
impregnated with methylene blue), and until  the mixture was alka-  
line (pH 10-11). When all the hydrosulfite had been added, the mix-  
ture was stirred for 20 rain at 50 ~ C, cooled m 18-20 ~ C, filtered, 
the filtrate acidified with glacial  acetic acid, andthe  precipitate 
filtered off. Yield 10.0 g (80%, mp 191- t92  ~ C (from methanol) 
(from [9, 10], mp 204-205 ~ C. Found%: C 3%29; H 3.24; C1 21.98; 
N 17.71; S 19.98. Calc. for CsHsCIN2S, %: C 3q.38; H 3.11; CI 22.11; 

N 17.44; S 19.93. 
2-Phenacylmereapto-3-amino-5-ehloropyridine  (II). To a solution 

of 0.5 g (0.003 mole) of I in 10 ml  of methanol containing 0.18 g 
(0.032 mole) of KOH, was added dropwise, with vigorous stirring, a 
solution of 0.55 g (0.002 mole) of phenacyl bromide in 10 ml  of me -  

thanol, the temperature being kept at -10  ~ C. After stirring for a 
further 80 min at this temperature, the precipitate which had separated 
was filtered off and washed with water and ether. Yield 0.42 g (52.5%), 

mp 85-8's C. 
Compounds I l l - IV were prepared similarly.  In the preparation of V, 

the solution obtained after the  separation of V was stirred for t5 min 
at 18-20 ~ C, and the IX which separated was fiitered off, washed with 
water, and dried to give 0.15 g (88~ mp 188-184 ~ C (from benzene). 

Compounds II-V were gray crystalline solids, which on standing in 
air, or when dissolved in inert or polar solvents, turn yellow. II, tIi, 
and V do  not possess characteristic inching  pointS, since they gradually 
cycl ize on heating to the corresponding VI, VII, and IX. 

2-Phenyl-7-chloro-3H-pyrido[2,  S-bill, 4] thiazine (VI). To a 
solution of 0.5 g (0.003 mole) of I in 10 ml of methanol containing 
0.18 g (0.03~ mole) of KOH was added, at 18-20 ~ C, a solution of 
0.55 g (0.002 mole) of phenacyl bromide in 10 ml of methanol.  The 

mixture was stirred for 3 -4  hr, the KBr which separated was filtered 
off, and the f ik ra t e  evaporated in vacuo. The residue was washed with 
water, dried, and dissolved in 15 ml  of benzene, and the benzene 
solution boiled for 2 - g  hr, followed by coneemrat ion in vacuo to I /3 
of its volume. After cooling, the soIid was filtered off to yield 0.5 g 
(6~.5%), mp 208-210 ~ C (from benzene). 

Compounds X and XI were prepared similarly, but in the case of 
VIII the benzene solution was not boiled, but concentrated in vacuo, 
without heating to 1/3 of its volume, and the solid which separated 
was fihered off and recrystallized from methanol.  

2-(p -Methoxyphenyl) -7-eMoro -3 H- pyrido[2, 3 -by [1 ,4] th iaz ine  
(VII). A solution of 0.5 g of IlI in 15 ml  of benzene was boiled for 
2 - 3  hr, concentrated in vacuo to 1/3 of its volume, and cooled. T h e  
precipitate was filtered off to give 0.39 g (83%), mp 232-234 ~ C 

(from benzene).  
Compounds VI, VII, IX, and XI were yellow crystalline solids, 

and VIII was pale yellow. They were soluble in ether, chloroform, 
benzene, pyridine, and dimethylformamide,  but insoluble in light 

petroleum. 
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