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The quaternary salts of 2-methylmercaptothiazole  derivat ives,  which are  widely used in the synthesis 
of cyanine dyes, up to now have been obtained by the condensation of a -ha lo  ketones or aldehydes with am-  
monium di thiocarbamate [1] with subsequent methylation of the thioketone obtained or by direct  condensa-  
tion with methyl  di thiocarbamate [2]; in both cases  it was neces sa ry  to subsequently quaternize the bases  by 
heating with alkylating agents (for example, with dimethyl sulfate, ethyl p-toluenesulfonate,  etc.).  

We have worked out a method that makes  it possible to c a r r y  out the p rocess  in one step, as a resul t  
of which a considerably  purer  product is obtained in higher  yields.  For  this, we introduced an N-alkyl de- 
r ivat ive of methyl di thiocarbamate into the react ion with the a -ha lo  ketone. A quaternary thiazole salt  is 
immediately  formed in the p rocess .  
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Using this method we obtained a number  of quaternary salts of 2-methylmercaptothiazole  derivat ives,  
whose s t ruc tures  were conf i rmed by their  analyses,  analyses of the dyes obtained f rom them, and identif ica- 
tion of the la t ter  with dyes that are derivat ives of the quaternary salts obtained by the method indicated above. 

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

2-Methylmercapto-4 ,5-d imethyl -3-e thyl th iazol inm Bromide.  A mixture of 3 g (0.02 mole) of 3 - b r o m o -  
2-butanone was heated with 2.7 g (0.02 mole) of N-ethyl-S-methyldi th iocarbamate  at 80 ~ for 2.5 h. The 
thickened mass  was t r i tura ted  with acetone, and the solid was fi l tered and washed with acetone and ether  to 
give 70% of a product with mp 168 ~ (from alcohol). Found %: S 23.71; Br  30.20. CsHI4BrNS 2. Calculated %: 
S 23.88; Br  29.85. 

3-Al•y•-5-(3-ethy•-4•5-dimethy•thiazo•iny•idine-2-ethy•idene)thiaz••idine-2-thione-4-•ne. A mixture 
of 1.08 g (0.004 mole) of 2 -methylmercapto-3-e thyl -4 ,5-d imethyl th iazo l ium bromide,  0.7 g (0.004 mole) of 
N-allylrhodanine,  0.4 g (0.004 mole) of acetic anhydride, 0.6 g (0.006 mole) of t r iethylamine,  and 6 ml of ab- 
solute alcohol was refluxed for 20 rain. The mixture was cooled, and the precipitate was fil tered and washed 
with alcohol to give 81% of a product with mp 194-195 ~ and Xmax 437 nm. Found ~c: S 30.62; N 8.85. 
Ct3HtsN2OS 3. Calculated %: S 30.74; N 8.97. 

2-Methylmercapto-4 ,5- te t ramethylene-3-e thyl th iazol inm Chloride.  A mixture of 4.4 g (0.0035 mole) 
of (~-chlorocyclohexanone and 4.5 g (0.0035 mole) of N-ethyl-S-methyldi th iocarbamate  was heated at 90 ~ for 
3 h. The viscous melt  was washed with dry acetone and ether  to give 35% of product.  Because of its high 
hygroscopic i ty ,  the prepara t ion  was used successful ly  without fur ther  purification in the ensuing operat ions.  
An analytically pure sample obtained by repeated washing with dry  acetone had mp 115 ~ Found ~c: C1 26.98. 
Ci0HlsC1NS 2. Calcula ted%: C1 27.21. 
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3-Ethy••5-(4•5-tetramethy•enethiaz••iny•idene-2-ethy•idene)thiaz•lidine-2-thi•ne-4-•ne• A mix tu re  
of 2.46 g (0.001 mole) of 2 - m e t h y l m e r e a p t o - 3 - e t h y l - 4 , 5 - t e t r a m e t h y l e n e t h i a z o l i u m  chlor ide,  1.61 g (0.001 
mole) of N-ethyl rhodanine ,  0.8 g of acet ic  anhydride,  and 1 ml of t r i e thy lamine  was heated on a water  bath 
at 70 ~ for  10 rain. The dye that  p rec ip i ta ted  was t r i t u ra t ed  with alcohol and washed with e the r  to give 2.4 g 
(70%) of l igh t -ye l low pla tes .  Af te r  c rys ta l l i za t ion  f rom alcohol,  a product  with mp 204 ~ was obtained in 60~ 
yield.  ) tma x 434-436 urn. Found %: S 29.70. C14HisN2OS 3. Calcula ted ~c: S 29.42. 

N-E thy l -5 -me thy ld i t h ioca rbama te .  This was obtained f rom ethylamine,  ca rbon  disulfide, and methyl  
iodide by the method desc r ibed  for  s i m i l a r  compounds [3]. The product  was dis t i l led to give 35~c of a c o m -  

pound with mp  110 ~ (5 ram) and n~ 1.626. Found ~c: S 47.31; N 10.40. C4H�NS 2. Calcula ted  ~c: S 47.40; N 
10.37. 
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