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Condensation of 2-mercaptothiazol ine with c~-halogeno-carbonyl 
compounds at 100 ~ gives 2, 8-dihydrothiazolo[2, 8-b]thiazol ium 
salts. 

R e a c t i o n  o f  2 - m e r e a p t o t h i a z o l e s  w i t h  c ~ - h a l o g e n o -  

c a r b o n y l  c o m p o u n d s  i s  k n o w n  t o  g i v e  2 - / ? - k e t o a l k y l  

( a r y l )  m e r c a p t o t h i a z o l e s  [1] ,  w h i l e  2 - m e r e a p t o i m i d a -  

z o l e  [2] ,  2 - m e r e a p t o i m i d a z o l i n e  [8],  a n d  t h i l a e t a m s  

[4] r e a c t  a s  c y c l i c  t h i o a m i d e s ,  t o  g i v e  t h i a z o l e  d e r i v a -  

t i v e s .  I t  w a s  o f  i n t e r e s t  t o  i n v e s t i g a t e  t h e  r e a c t i o n  2 -  

m e r c a p t o t h i a z o l i n e  w i t h  c ~ - h a l o g e n o e a r b o n y l  c o m p o u n d s .  

W h e n  e q u i m o l e e u l a r  q u a n t i t i e s  o f  2 - m e r e a p t o t h i a z o l i n e  

a n d  c ~ - h a l o g e n o k e t o n e s  o r  a l d e h y d e s  a r e  h e a t e d t o g e t h e r  

i n  t h e  a b s e n c e  o f  s o l v e n t  a t  100  ~ s a l t - l i k e  c o m p o u n d s  

a r e  f o r m e d ,  a n d  t h e i r  c o m p o s i t i o n s  a n d  p r o p e r t i e s  

a r e  t h o s e  o f  2 , 3 - d i h y d r o t h i a z o l e [ 2 , 3 - b ] t h i a z o l i u m  

s a l t s  (I): 

S [I 

x- ">'~" 
H C ~ N - - C - - R  H~C--N O 

2~ ] |  II "l tl 
H2Cxs/C\s.C-- R 1 N2C.s-C--S--C H--C--R [ 

l a - f  Ill R t 

a IR~R~H ;  d R~C,;Hs, R:~H; 
b R=CH, R = H ;  e R=R:=--{CH_~h--; 
c R=H, R:=CH,; f R=R'=C,~H~; 

X~CI Br, I, CIO~ 

When the reactions are run in solvents (benzene, 
e t h a n o l ) ,  i t  i s  in s o m e  c a s e s  p o s s i b l e  to  i s o l a t e  t h e  

i n t e r m e d i a t e  2 - f l  - k e t o a l k y l  ( a r y l ) m  e r c a p t o t h i a z o n l i n e s  

(e. g. I Id)  a s  t h e i r  h y d r o h a l i d e s .  A l k a l i  c o n v e r t s  t h e  

l a t t e r  t o  t h e  c o r r e s p o n d i n g  b a s e  II I ,  h e a t  t o  s a l t s  I. 

T h u s  t h e  r e a c t i o n  i n v e s t i g a t e d  i s  o n e  o f  t h e  v a r i a n t s  

o f  t h e  H a n t z s c h  g e n e r a l  m e t h o d  o f  s y n t h e s i z i n g  t h i a -  

z o l e s .  T h e  s a l t s  I w e r e  u s e d  t o  p r e p a r e  p o l y m e t h i n e  

d y e s .  

EXPER[ MENTAL 

2, 8-Dihydrothiazolo[2, 8-b]thiazolium perchlorate (Ia). A mix-  
ture of 6.1 g (0.0M mole) 2-mercaptothiazol ine and 6.3 g (0.081 mole) 
bromoacetaldehyde was heated for G hr at 100 ~ After cooling the 
reaction product was dissolved in 20 mi water, and 25 ml 30% aqueous 
solution of NaC104 added. The precipitate was filtered off and washed 
with acecone and ether. Yield 5.5 g (48.2%), mp 202-205 ~ (ex EtOH). 
Found: N 5.69; 5.60~ calculated for (:,1[,.(;1NO432: N 5.77%. 

5-Methyl-2,  3-dihydrothiazolo[2, 8-b]thiazolium chloride (Ib, 
X = CI). A mixture of 5.85 g (0.05 mole) 2-mercaptothiazol ine and 
4.65 g (0.05 mole) chloroacetone was heated for 1 l~r at 100 ~ ,ffter 
cooling 10 ml  gt()tI was added to the reaction products, and the 

*All I salts melted witl~ decomposition. 

precipitate was filtered off and washed with acetone and ether. Mass 
8.4 g (51%), mp 227-228 ~ To purify the product, it was dissolved in 
g0 ml  EtOH and precipitated with ether. Yield 4.2 g (40%), mp 235-  
236 ~ Found: N 6.96; 7.01%, calculated for QHsC1NSz: N 7.23%. 

Bromide (Ib, X = Br), This was prepared similarly to the above, 
using bromoacetone. Yield 31.8%, mp 235 ~ (ex EtOH). Found: N5.88; 
5.83%,, calculated for C~H8BrNSz: N 5.87%. 

Iodide (Ib, X = I), Obtained in 64.6% yield by adding a Kl solution 
to an aqueous solution of the bromide. Colorless crystals, mp 219-  

220 ~ (ex EtOH). 
6-Methyl-2, 8-dihy~othlazolo [2, B-b] thiazollum bromide (Ic, 

X = Br), A mixture of 5.85 g (0.05 mole) 2-mercaptothiazoline and 
6.85 g (0.05 mole) a-bromopropionaldehyde were heated together for 
g hr at 100 ~ The reaction products were triturated with 10 ml  EtOH. 
The precipitate was filtered off and recrystallized from EtOH. Yield 
2.8 g (28.7%), rnp 240-242 ~ Found: N 5.65; 5.84%, calculated for 

CsHsBrNS z : N 8.87%. 
8-Phenyl-2, 8-dihydrothiazoloN, 8-b]chiazolium bromide (Id, 

X = Br), A mixture of 15 g (0.125 mole) mercaptothiazoline and 
25 g (0.125 mole) phenacylbromide was heated for 2 bx in 100 ~ 50 
ml  acetone was added to the cold reaction products. The precipitate 
was filtered off and washed with acetone and ether. Yield 32 g (84.8%), 
mp 231 ~ (ex EtOH). Found: N 4.47; 4,43%, 'calculated for CnHzoBrNS2: 

N 4.66%, 
5, 6-Tetramethylene-2, 3-dihydrothiazolo[2, 8-b]thiazolium 

bromide (le, X = Br). A mixture of 8.3 g (0.0~/ mole) 2-mercaptothia-  
zoline and 12.3 g (0.07 mole) a-bromocyclohexanone was heated for 
30 rain at 100 ~ The reaction products were triturated with 8 ml  EtOH. 
The precipitate was filtered off, washed with acetone and gtOH, and 
recrystallized from gtOH. Yield 14 g (7t.2%), mp 240-241 ~ Found: 
N 4.94; 4.89%, calculated for CgH12BrNSz: N 5.03%. 

5, 6-Diphenyl-2,  8-dihydrothiazolo['2, a-b]thiazolium bromide 
(If, X = Bt). A mixture of 5.1 g (0.042 mole) 2-mercaptothiazoitne 
and 9 g (0.042 mole) desyl chloride was heated for 4 hr at 100 ~ The 
reaction product was dissolved in 25 ml water and boiled with 1 g 
decolorizing charcoal.  The solution was filtered, 9 g KBr in 15 ml  
water added. The oil that separated crystalllzed by trituration with 
10 ml  acetone. Yield 4 g (28.4%), mp 265 ~ (ex atOM). Found: N 3.54; 

3.66%, calculated for (:ITHI4BrNS2 : N 3.75%.. 
2-Pheaacylmercaptothlazollne hydrobromlde (IIc), A solution of 

2.5 g (0.0126 mole) phenacyl bromide in 5 m1 benzene was added to a 
warm sohition of 1.5 g (0.0126 mole) 2-mercaptotbiazoline in 20 ml 
benzene.  The crystals that came  down were filtered off and recrystal-  
lized from 1% hydrebromic acid. Yield 3.1 g (97.5~ mp 150-152 ~ 
Found: N 4.62; 4.70; Br 25.38; 25.36; S 20.49; 20.35~)i ,, calculated for 

CnHnNOSz.HBr: N 448 ;  Br 2508;  S 20.15% 
2-Phenacylmercaptophenazollne (IIIc). 0.4 g NaOH in 5 mI water 

was added to a solution of 1 g hydrobronude lie in 10 ml water, rhe  
resultant precipitate was filtered off, washed with water, and recrystal-  
lized from EtOH. Yield 0.6 g t81%), mp 61-62 ~ �9 Found: N 6.0q; 6.05; 
S 27.20; 27.22%, calculated for (:111111NO232: N 5.82; S 2d.91~ 

5-Phenyl-2,  3-dihydrothiazolo[2, 3.b]~hta~.olium bromide (Ic). 
1 g 2-phenacylmercaptothiazol ine  hydrobromide was heated for 10 
rain at 150 ~ . Fhe cold reaction product was triturated with 5 ml gtOH. 
The precipitate was filtered off and reerystallizcd from gtOtl. Yield 
0.6 g (60%), mp 2 2 ! ) - 2 3 1  ~ [. 'ound: N 4.S~J; 4.t)~l; Br 2 6 . 4 5 ;  2 6 . 4 7 q  , 

calculated for ('HIIIoNN2: N -I.(i(;; Br 26.61'; . l 'ndepressed mixed mp 
with the product obtained by heating 2-mcrcaptothiazol/IlC with 

phenacyl b r o l l l i d c  i i l  t h e  Llbsc[h'C Of SOIvcIl t .  
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