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The reaction of 3-amino-6-chloro-2-mercap~opyddine with phenacyl 
halides has been studied, and a number of S-a~yl-7-chloro-2H-pyrido- 

[2,8-b]-l,4-thiazines have been synthesized. Two types of interme- 
diate compounds have been isolated: 2-amino-6-chloro-2-phenacyl- 
thiopyridines and 3-aryl-7-chloro-3-hydroxy-l, 2-dihydropyrido[2,3- 
b]-l,4-thiazines. 

The preparat ion of several  derivatives of 7-chloro-  
and 7-methoxypyrido- [2 ,3-b]- l ,4- thiazines  by means 
of the reaction of 3 -amino-7-ch loro(methoxy) -2-mer-  
captopyridine (II) with a-halogenoketones has been r e -  
ported [1,2]. In one paper [1], these compounds are 
ascribed the s t ructure  of 4H-pyrido [2 ,3 -b ] - l ,4 - th ia -  
zines and in the other [2] the s t ructure  of 2H derivatives.  

Continuing our investigation [3] with the aim of ob- 
taining derivat ives of 7-chloropyrido [2 ,3-b] - l ,4 - th ia -  
zine and establishing their  s t ruc ture ,  we have inves t i -  
gated the react ion of I with phenacyl halides containing 
electron-donating and electron-accept ing substituents.  
Depending on the conditions of car ry ing  out this r e -  
action andthe s t ructure  of the a-halogenoketones,  three 
types of compound have been isolated : 3 -amino-6-ch loro-  
2-phenacylthiopyridines (II-V), 7-chloro-3-hydroxy-3-  
p-ni t rophenyl-3 ,4-dihydropyrido [2;3-b]- l ,4- thiazines  
(the carbinol amine XII) and 3-ary l -7-chloro-2H-pyr ido  
[2 ,3-b]- l ,4- thiazines  (VI-XI). Thus, the formation of 
the pyridothiazines,  like that of the pyrimidothiazines 
[4], takes place in the following way : 

~ N H ~  
l ~ , i l / ~ " ~ ' ~ ~  L~ II ~O~r - -  

el/\'/~/\s ~ cl/'~/\S_CH~ 

H N /o~ 

c , / \ ~ ' s  / c,/%'~"~ ~ 

It was possible to isolate compounds I I -V,  like the 
3-amino-5-chloro-2-phenacylthiopyridines, by carrying 
out the reaction of I with the corresponding phenacyl 
halides in an ethanolic solution of alkali at - i0  o C. 
Under similar conditions, I and p-nitrophenacylbromide 
gave a carbinol amine XII. The reaction of I with a-  
halogenoketones at 18-20 ~ C led to the formation of the 
final reaction products, the pyridothiazines VI-IX. 

The 3-amino-6-ehloro-2-phenaeylthiopyridines II-V 
cye]ize very readily to form the pyridothiazines VI-IX 
on storage in the air or in solution, when subjected to 
thin-layer chromatography (silica gel-gypsum), and, 
especially, when heated. The more stable carbinol 

*For part  VI, see [3]. 

amine XII dehydrates to form the pyridothiazine X only 
on boiling in benzene for several  hours. 

Fig. i. PMR spectrum (in 
pyridine) of 7-chloro-3-ni- 
trophenyl-3,4-dihydropyrido 
[2,3-b]-l,4-thiazine (XII). 

The s t ructure  of the compounds synthesized was con- 
f i rmed by their  IR, UV, and PMR spectra.  The IR 
spectra of substances I I -V  have bands of a CO group 
(1720-1750 cm -1) and of anNH 2 group (3200, 3360 era-l); 
in the case of the carbinol  amine XII, there is no band 
of a CO group and in the high-frequency region there 
are bands of NH and OH groups (3400, 3500 era-i). In 
the IR spectra of the phyridothiazines VI-XI,  there are 
no bands of an NH group, which shows their  s t ructure  
as 2H derivatives.  The UV spectra of the 7-chloro-  
pyridothiazines VI and IX-XI are s imi la r  to those of 
the 6-chloro-2H-pyridothiazines that we have synthe- 
sized previously [3] and have two character is t ic  max- 
ima in the 270-285 and 350-380 nm regions. The PMR 
spectrum of the carbinol amine XII has a quartet  cor -  
responding to the signals of the two protons of the CH 2 
group in position 2 in the 3.06-3.47 ppm region (Fig. 1). 
This spli t t ing of the signals of the protons of the CH 2 
group is apparently due to the fact that the dihydrothi- 
azine r ing has a nonplanar s tructure.  In the PMR 
spectra  of the pyridothiazines VI--X (Fig. 2) there  is 
a single signal with a ehemieal shift of 3.75-4.07 ppm 
corresponding to the two protons of the CH z group, 
which again confirms the s t ruc ture  of the compounds 
that we obtained as 2H- and not 4H-pyridothiazines 
[1]. 

EXPERIMENTAL 

8-Amino-6-chloro-2-mercaptopyridine (l). This was obtained by 
heating 7 g (0.037 mole) of 2-amino-6-chloropyrido[2, 3-d]thiazolein 
70 ml of 20% NaOH solution at 180 ~ C for 15-20 hr. Yield 4 g (65%), 

mp 170 ~ C (decomp.). In an attempt to synthesize I by the method of 
Yamamoto and Takahashi [5], N-(6-chloro-2-mercaptcpyrid-8-yl) 
urea, mp 184-186 ~ C, was obtained with a yield of 90~. 
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3-Amino-6-chloro-2-phenacylthiopyridine (II)o At -i0 ~ C, a solu- 
tion of 0.55 g (0.002 mole) of phenacyl bromide in i0 ml of methanol 
was added to a solution of 0.8 g (0.003 mole) of I in t0 ml of metha- 
nol containing 0.18 g (0.008 mole) of KOH. After stirring at the same 
temperature for 1 hr, the precipitate that had deposited was filtered 

off, washed with water, and dried in the vacuum desiccator. Thisgave 
0.68 g (76.69) of colorless crystals. The filtrate remaining after the 
separation of the II was e~'aporated to dryness in vacuum, and the res- 
idue was triturated with water, filtered off, and dried in the air to 
form 0.13 g (169) of VI, mp 141-143 ~ C (from ethanol). Compounds 
IlI-V were prepared similarly. After being stirred for 2 hr, the filtrates 
obtained after the separation of the III-V yielded compounds VII- 
IX, and they were filtered off, washed with water, and recrystallized. 
The yield of VII was 14.4%, of VIII 83.3%, and of IX 37%. 

7-Chloro-8-phenyl-2H-pyrldo[2,a-b]-l,4-thiazine (Vl), This was 

obtained in a similar manner to compound II from 0.5 g (0.003 mole) 

of I and 0.55 g (0.0085 mole) of phenaeyl bromide by performing the 

reaction at 18-20 ~ C for 3 hr. Yield 0.78 g (96.2@0), mp 141-143 ~ C. 

According to the literature [2], mp 148-149 ~ C. Compounds VII-XI 

were obtained similarly. 
?-Chloro-a-hydroxy-a-p-nitrophenyl-3,4-dihydmpyrido[2,3-b] -1, 

4-thiazine (XII). This was obtained from 0.5 g (0.003 mole) of I and 
0.7 g (0.003 mole) of p-nitro-phenacyl bromide in a similar manner 
to II. Yield 0.98 g (98%). For analysis it was recrystaIlized from meth- 
anol. Yellow crystals having no definite melting point, soluble in ace- 
tone, dioxane, dimethylformamide, ethyl acetate, pyridine, chloro- 
form, and benzene, and insoluble in carbon tetrachloride, ether, and 
petroleum ether. IR spectrum, era-l: 3400, 3500 (NH, OH); no CO 
group present. PMR spectrum (in pyridine), 6, ppm; 3.06, 3.18, 3.35. 
3.47 (quartet 2H-3CH2). Found, %: C 48.40; H 3.29; C1 11.00; 
N 12.79; S 9.90. Calculated for CI~HI,,C1NsO3S, % : C 48.22; H 3.09; 
C1 10.97; N 12.98; S 9.89. 

7-Chloro-a-p-nitrophenyl-2H-pyrido[2,8-b]-l,4-thiazine (X). A 
solution of 0.4 g (0.012 mole) of XlI in 20 ml of benzene was boiled 
for 5 hr and was evaporated to dryness in vacuum, after whichtheres- 
idue was triturated with water and filtered off to give 0.37 g (97.3%) 
of product with mp 168-170 ~ C. 

Fig. 2. PMR spectrum (in pyridine) of 
7-chloro- 3-(4'- nitrophenyl)-2H-pyrido- 

[2, 3-b]-1,4-thiazine (X). 

REFERENCES 

i. T. Takahashi and Y. Maki, J. Pharm. Sot., 
Japan, 77, 481, 1957; Co A. 51, 14738, 1957. 

2. T. Takahashi and Yo Maki, Pharmo Bull., Japan, 
3, 92, 1955, C. A. 50, 10101, 1956. 

3. T. S. Safonova and L. G. Levkovskaya, KhGS 
[Chemistry of Heterocyclic Compounds], 4, 997, 1968. 

4. T. S. Safonova and M. P. Nemeryuk, KhGS 
[Chemistry of Heteroeyclic Compounds], 3, 486, 1967. 

5. Y. Yamamoto and T. Takahashi, J. Pharm. 
Soco, Japan, 71, 916, 1951, C. A. 46, 8109, 1952. 

I i  November 1967 O r d z h o n i k i d z e  A l l - U n i o n  

C h e m i c a l  and P h a r m a c e u t i -  

ca l  Scientific-Research In- 
stitute, Moscow 


