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The reaction of 1, 3-thiazane-2, 4-dithione with amino compounds 
and diazoniam salts has given the corresponding 4- and f-substituted 
derivatives. The high reactivity of the thione group in position 4 has 
been noted. The optimum conditions for azo coupling have been 
found. 

The  m e t h o d  tha t  we  h a v e  d e v e l o p e d  f o r  o b t a i n i n g  
1, 3 - t h i a z a n e - 2 ,  4 - d i t h i o n e  (I), [1, 2] f r o m  t h e  r e a d i l y  
a v a i l a b l e  t h i a z a n e - 2 , 4 - d i o n e  has  b r o a d e n e d  t h e  p o s -  
s i b i l i t y  of  t he  s tudy  of  I and ,  f u r t h e r m o r e ,  h a s  a d d i -  
t i o n a l l y  c o n f i r m e d  the  s p e c i a l  r o l e  of  d i o x a n e  a s  a 
m e d i u m  f o r  t he  c o n v e r s i o n  of  oxo  c o m p o u n d s  in to  t h e i r  
th io  a n a l o g s  [3]. We  w e r e  i n t e r e s t e d ,  on  t h e  one  hand ,  
in  p r o d u c t s  of  t he  c o n d e n s a t i o n  of  I w i t h  a m i n e s  as  
p r o p i o r h o d a n i n e  d e r i v a t i v e s  and p o s s i b l e  p h y s i o l o g i -  
e a I l y - a c t i v e  s u b s t a n c e s  and ,  on  the  o t h e r  hand ,  in  

p r o d u c t s  of  the  azo  coup I ing  of  I w i t h  d i a z o n i u m  s a l t s  
and the  c o m p a r i s o n  of  t h e m  wi th  t he  s t r u c t u r a l l y  s i m -  
i l a r  azo  c o m p o u n d s .  T h e  r e a c t i o n  of  I w i t h  a m i n e s  
t a k e s  p l a c e  r a p i d l y  w h e n  the  c o m p o n e n t s  a r e  h e a t e d  

* F o r  p a r t  II ,  s e e  [1]. 

in  t h e  w a t e r  b a t h  w i t h  t h e  f o r m a t i o n  of  on ly  t h e  4 - s u b -  
s t i t u t ed  d e r i v a t i v e s  o f  I by  t h e  r e a c t i o n :  

S N - - R  

~SS~ TM ~SSJ H "H2S~ 
I I I - - V l l l  

U n d e r  t h e s e  c o n d i t i o n s ,  e v e n  w i t h  an e x c e s s  of  a m i n e ,  
on ly  t h e  C ~  S g r o u p  in  p o s i t i o n  4 e x h i b i t s  t h i o k e t o n e  
n a t u r e .  T h e  4 - i m i n o  d e r i v a t i v e s  of  I s y n t h e s i z e d  and  
t h e i r  p r o p e r t i e s  a r e  g i v e n  in  t he  t a b l e .  T h e  m a j o r i t y  
o f  t h e m  a r e  l i gh t  y e l l o w ,  w h i l e  IH,  IV,  and VII  a r e  
p a l e  p i n k ;  H - V  a r e  s p a r i n g l y  s o l u b l e  in  o r g a n i c  s o l -  

v e n t s .  
T h e  a z o  c o u p l i n g  r e a c t i o n s  of  (I) w e r e  s t u d i e d  in  

v a r i o u s  m e d i a .  In  a n e u t r a l  m e d i u m ,  I d o e s  n o t  c o u p l e  

w i t h  d i a z o n i u m  s a l t s ,  u n l i k e  i t s  f i v e - m e m b e r e d  a n a -  
l og ,  t h i o r h o d a n i n e  [4], i . e . ,  i t  p o s s e s s e s  f a r  l e s s  
a c t i v e  m e t h y l e n e  g r o u p s  than  t h i o r h o d a n i n e .  In  a m -  
m o n i a  s o l u t i o n ,  i n  w h i c h  r h o d a n i n e  c o u p l e s  s m o o t h l y ,  
t h e  c o u p l i n g  of  I a g a i n  d o e s  no t  t a k e  p l a c e  b e c a u s e  of 

D e r i v a t i v e s  o f  1, 3 - T h i a z a n e - 2 ,  4 - d i t h i o n e  

Name 
Time of[ j Empil~cal 
heating, " Mp, *c* 

I min formula 

II il, 3-T1]iazane-2.4-dithi-[ I0 
one azlne 1 
Ii l 

III i 1,3-Thiazane -2,4-dithi- 300 
: one 4-oxime 

IV il ,3-Thiazane-2,4-dithi- I 30 
i one 4-semicathazone I 

V iX, 34T~t~.Zs~ee122~dithi-_ . . , _ I 5 
! o n e  
,, zone i 

VII 1,3-Thtazane-2,4-dzthz- : 5 
one 4-p-nil~ophenylhy- 

i d r a z o n e  i 

VlI, 4-(m-Carbox)Thenyli- ~ 15 
i mino)thiazane-2-thi- 
i one 

VIII 4-( m - Bromophenylimino )-! 300 
i thiazane-2-thione i 

IX I 5-(o-Tolylazo)-l, 3-thia- - -  i 
i zane-2, 4-dithione 

X } 5- (p- Ethoxyphenylazo)- ~ - -  
I 1,3-thiazane-2, 4-dithi- 

o n e  

XI 5 -(p-Methoxyphenylazo )- - -  
i 1 3-thiazane-2 4-dithi- 
t o~e  ' t 

i 9 arbon- Call oN4S4 
1zes above 
360* C t 

185 C4H6N20S2 
(decomp.) 

180 CsHsN4OS 

160 f CsHsN4Sa 
(decomp.) 

165 
(decomp.) 

188 
i (decomp.) 

149 

181 

! 
171 

167 
(deeomp.) 

0 

H Calcu- I ~ 
Found, % l lated ~ ~" 

siNIs!  
18.89 4330!19.28 44.17 42 

A 

i i 
17.11i 39.3017.26 39.59! 55 

I i 
27 80 31.70 97.41 ~31.38l 88 

i ! ~ ! 
i , I 

I 

k 4 4  9 26.00, .10-5.41::43.65~ 85 
! ! I j 

CloHloN4OeS~ 19.89: 22.99.19.84 22.71 98 

1 

CllHloN~OeSe 10.11U 2&70 10.51 24.07 50 

CloHgNeSeBr 9.28; 21.28 9_29 21.47 64: 

, i 

CnHuNaSa 14.41 38.81i!4.93iN.19 75 

C12HIaNaOSa 13.50" I 30_99 18.49 30.89 ~ 56 

I :, lo 
=i'"7 

*Solvents for crystallization: II-IV is dimethylformamide + water; VI is 
methanol; VII-IX is acetic acid; X-XI  is dichloroethane. 
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i t s  r e a c t i o n  w i t h  t h e  a m m o n i a .  The  b e s t  r e s u l t s  w e r e  

s h o w n  by c o u p l i n g  in  w e a k  s o l u t i o n s  of  c a u s t i c  s o d a ,  
w h i c h  l e d  to  t h e  p r o d u c t i o n  of t h e  i n d i v i d u a l  azo  c o m -  
p o u n d s  g i v e n  in  t he  t a b l e .  T h e  a c i d  n a t u r e  of  t h e  c o m -  

pounds  o b t a i n e d ,  d e t e r m i n i n g  the  i n f l u e n c e  o f  t h e  C~-~S 

g r o u p  on  t h e  a c t i v i t y  of  t h e  n e i g h b o r i n g  m e t h y l e n e  

g r o u p ,  and  a l s o  t h e  p o s s i b i l i t y  of  t h e  r e a c t i o n  o f  I i n  
t he  e n o l i c  f o r m  po in t  to  c o u p l i n g  in  p o s i t i o n  5 by t h e  

f o l l o w i n g  s c h e m e :  

S S 

I I X - X I  

The  azo  c o m p o u n d s  o b t a i n e d  a r e  d a r k  r e d  s u b s t a n c e s  

r e a d i l y  s o l u b l e  in  o r g a n i c  s o l v e n t s .  

E X P E R I M E N T A L  

1, 8-Thlazane-2,4-dlthlone azine (II). By the action of 0.28 g 
(0.005 mole) of potassium hydroxide in 5 ml of methanol 0.26 g 
(0.0025 mole) of hy&azine hydrochloride was converted into the base 
the solution was filtered from potassium chloride, and to the filtrate 
was added a solution of 0.82 g (0.005 mole) of I in 10 ml of methanol. 
After heating for 10 minutes, a yellow precipitate deposited, 0.26 g 
(36~). It was purified by reprecipitation with water from dimethyl- 
formamide, it carbonized above 360 ~ C. Sparingly soluble in organic 
solvents. 

1,3-Thiazane-2,4-dlthtone 4-thiosemlearbazone (V)o A mixture 
of 0.23 g (0.0025 mole) of thiosemicarbazide in 4 ml of methanol and 
0.41 g (0,0025 mole) of I in 7 ml of methanol was heated for 5 m i ~  

utes, and a yellow precipitate deposited from the hot solution; 0.47 g 
(85%), nap 159" C (deeomp., from dioxane). 

Other amino compounds were added similarly. Compounds 1V-VU 
precipitated during the reaction, and compounds HI and VIII after a 
day. 

5-(o-Tolylazo)-l, 3-thtazane-2,4~ (IX). The diazonium 
solution from 1.07 g (0.01 mole) of o-toluidine was added to a solution 
of 1.63 g (0.01 mole) of I and 1.5 g of NaOH in 100 ml of ice water at 
-3* C. After 10 rain, the dark red solution was poured into 400 ml of 
ice water containing 6 ml of concentrated HCI, and the dye that 
precipitated was filtered off. Yield 2.2 g (78%). Readily soluble in 
diehloroethane, methanol, acetone, and other organic solvents. The 
alkaline solutions were bright red. From acetic acid it formed dark red 
crystals with mp 181" C. 

The other azo-eoupling products were obtained similarly. 
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