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The condensation of 2-hydroxy-3-mercaptoquinoline-4-carboxylic 
acid with isothiocyauates has given 2-alkyl-5-hydroxy-l-oxodihydro- 
1, 3-thiazino[6, 5-c]quinoline-3-thiones. The structure of the com- 
pounds obtained has been shown by reactions with semicarbazide, thio- 
semi.carbazide, and by hydrolysis and oxidation. 

The r e a c t i o n s  of some  a - m e r c a p t o  e a r b o x y l i c  a c i d s  
with a lkyl  i s o t h i o e y a n a t e s  have been r e p o r t e d  in the  
l i t e r a t u r e .  The l a t t e r ,  in p a r t i c u l a r ,  condense  with  
m e r e a p t o a e e t i c  ac id  to f o r m  3 - a l k y l - s u b s t i t u t e d  r h o -  
dan ines  [1 -3 ] .  

We have s tud ied  the r e a c t i o n  of 2 - h y d r o x y - 3 - m e r -  
c a p t o q u i n o l i n e - 4 - e a r b o x y l i c  ac id  (I) with a lky l  and 
a r y l  i s o t h i o c y a n a t e s  (II). When I and II  a r e  h e a t e d  in 
d ioxane ,  2 - a l k y l -  o r  2 - a r y l - 5 - h y d r o x y - l - o x o d i h y d r o -  
1 , 3 - t h i a z i n o [ 6 , 5 - c ] q u i n o l i n e - 3 - t h i o n e s  ( I I I -VII )  a r e  
obta ined.  
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The compounds  obta ined  (Table  1) a r e  r e d  s u b s t a n c e s .  
They a r e  r e a d i l y  so lub le  in d ioxane ,  d i m e t h y l f o r m a -  
m i d e ,  p y r i d i n e ,  and a l coho l s ,  and a r e  in so lub le  in 
benzene ,  e t h e r ,  and w a t e r .  

The s t r u c t u r e  of the  compounds  ob ta ined  was  shown 
by h y d r o l y s i s  and oxidat ion  r e a c t i o n s .  Compounds  I I I -  
VII a r e  s t ab le  to a c i d s  and a r e  h y d r o l y z e d  by t hem 
only s lowly  on p ro longed  boi l ing.  These  compounds  a r e  
inso lub le  in co ld  a lka l i s  but h y d r o l y z e  to the  in i t i a l  
ac id  I and II on be ing  hea t ed  with so lu t ions  of a l k a l i s ,  

The oxida t ion  of  HI-VII  with hydrogen  p e r o x i d e  in 
ace t i c  ac id  r e a d i l y  r e p l a c e s  the thione su l fu r  with oxy-  
gen by the f o r m a t i o n  of 2 - a l k y l -  and 2 - a r y l - 5 - h y d r o x y -  

d ihyd r  o-  1 , 3 - t h i a z i n o [ 6 , 5 - c ]  qu ino l ine -  1 , 3 - d i o n e s  (VII i -  
XII) (Tab le  2). 
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Compounds  VII I -XII  (Table  2) a r e  l ight  brown in 
c o l o r  and a r e  s i m i l a r  to I I I -VII  in so lub i l i ty .  On a l -  
ka l i ne  h y d r o l y s i s ,  t hese  compounds  f o r m  the ac id  I 
and the c o r r e s p o n d i n g  amine .  

Compounds  I I I -VII  exhib i t  the  p r o p e r t i e s  of th iones  
and condense  with s e m i c a r b a z i d e  and t h i o s e m i c a r b a -  
z ide .  The r e a c t i o n  t a k e s  p l a c e  in a weak ly  a lka l ine  
m e d i u m  with  the  evolu t ion  of hydrogen  su l f ide  and the 
f o r m a t i o n  of the s e m i c a r b a z o n e  (XIII) and the t h io -  
s e m i c a r b a z o n e  (XIV). 

EXPERIMENTAL 

Synthesis of 2-methyl-5-hydroxy-l-oxodihy&o-10 3-thlazino[6, 
5-c]qulnoline-8-thlone (Ill). A mixture of 11.05 g (0.05 mole) of 
the acid I and 7.3 g (0.1 mole) of methyl isothiocyanate in 40 ml of 
dioxane was heated in the boiling water bath for 3 1/2 hr and was 
left overnight. The precipitate of compound Ill that had deposited 
was separated off, washed with ether, and recrystallized from aqueous 
dioxane. Compounds IV-VII were obtained similarly. 

The yields, melting points and elementary analyses of the com- 
pounds obtained are given in Table I. 

Hydrolysis of compound V. A mixture of 5 g of compound V and 
and I0 ml of 20~ sodium hydroxide was heated in the boiling water 
bath for 30 rain. Part of the solution was acidified with hydrochloric 
acid, giving a precipitate of the acid I, which was identified by a 
mixed melting point test. A second portion of the solution was dis- 
tilled with steam, and allyl isothiocyanate was identified in the con- 
densate. The hydrolysis of compounds III-Xll took place similarly. 

Table  1 

2 -A lky l  and 2 - A r y l - 5 - h y d r o x y - l - o x o d i h y d r o - 1 , 3 - t h i a z i n o [ 6 , 5 - c ] -  
q u i n o l i n e - 3 - t h i o n e s  
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'OH 

Com- 
p o u n d  Mp,  �9 C 

III CH3 290--292 
IV C2Hs 302--304 

H2C--CH=CH~ 1 227--228 
V H2C--?=CH2 [217--218 VI 

~H3 
VII [ C6H5 [Decomp.32( 

Empi r i ca l  f o r m u l a  

C,2HsN202S2 
C,3HzoN202S2 
CI4H,0N20252 
C15H,2N202S2 

C I 7 H , 0 N 2 0 2 S 2  

F o u n d ,  % 

N S 

9,85 -)3.60 
9.58 22.26 
9.01 20.90 
9,02 19.85 

8.29 19,05 

C a l c u l a t e d , %  

N S 

10.14 23.18 
9.65 22.06 
9.24 21.19 
8.83 20,18 

8.30 18.98 

Yield ,  
% 

45 
65 
60 
32 

72 
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T a b l e  2 

2 - A l k y l -  a n d  2 - A r y l - 5 - h y d r o x y d i h y d r o -  1 , 3 - t h i a z i n o [ 6 , 5 - c ] q u i n o -  

l i n e - l ,  3 - d i o n e s  

II 
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L 
Com- 
pound R 

VIII CHa 
IX C2Hs 

H2C--CH=CH= 
X H2C--C=CH2 XI 

CHa 
XlI C6H5 

M p ,  o C 

282--284 
354--356 
280--281 
267--269 

Decomp. 35C 

Empirical formula 

Cx2HsN2OaS 
Ct3HIaN2OaS 
C14HmN2OaS 
CIsH12N=OaS 

CIrH~0N2OaS 

N ] S 

10.95 12.71 
9.89 11.35 
9.81 11.27 
8.90 10.42 

8.71 10.09 

Found, go ?al;ulat  ed. go 

/ N s 

10.76 12.30 
10.21 11.67 
9.78 i 11.28 
9.33 10.63 

8.75 9.94 

Yield. 
go 

30 
42 
61 
30 

65 

Oxidation of IV. A mixture of 2.5 g of compound IV with 15 ml 
of acetic acid and 5 mI of dioxane was heated to the boil, and 8 ml 
of 30% hydrogen peroxide was added. After a few seconds, a vigorous 
reaction began, sulfur dioxide was evolved, and the whole of the 
solid matter  went into solution. The reaction mixture was diluted 
with 60 ml of water and cooled, and the precipitate of compound IX 
was separated off. Light brown powder (from aqueous dimethylforma-  
mide). Compounds III and V-VII were oxidized similarly. 

The yields, melt ing points, and e lementary analyses of the com-  
pounds obtained are given in Table 2. 

The 3-semiearbazone of  compound VII (XlII). To a solution of 
1.2 g of compound VII in 20 ml of dioxane were added 1.2 g of thio- 
semicarbazidc, 2.5 g of sodium acetate,  and 5 ml of water. The 
resulting mixture was heated in the boiling water bath for 20 hr and 
was then diluted with water, and the precipitate of compound XIII 
that deposited was filtered off. Red needles (from aqueous dimethyl-  
formamide) with decomp, p. 280 ~ C. Found, %: N 18.20. Calculated 
for CtsHlaNsOaS , %: N 18.46. 

The 8-thio~emicarbazone of compound VII (XIV). This was ob- 
tained by condensing VII with thiosemicarbazide by the  method d e -  
scribed above. Red crystals with decomp, p. 300~ ~ C (from 
aqueous dimethylformamide).  Found, %: N 17.96. Calculated for 
ClsHI~N~OzSz, %: N 17.71. 

REFERENCES 

i. R. Andreaseh and A. Zipser, Monatsh., 26, 

1191, 1905. 
2. R. Andreasch and A. Zipser, Monatsh., 24, 

499, 1903. 
3. R. Andreasch and A. Zipser, Monatsh., 25, 

159, 1904. 

16 M a r c h  1966  D z e r z h i n s k i i  D n e p r o p e t r o v s k  

C h e m i c a l  E n g i n e e r i n g  I n s t i t u t e  


