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Cyanine dyes that  contain chlor ine,  an azo group, and a phenyl r ing in the conjugation chain 
have been synthes ized  for  the f i r s t  t ime .  

In a continuation of our  previous  r e s e a r c h  [1], we have studied the cycl izat ion of the acid d ichlor ides  
of o -  and p -ca rboxypheny lazoch lo roace t i c  acids with N-a lky l -o -aminopheny l  m e r c a p t a n  via the method in 
[2]. 

We obtained cyanine dyes  that  contain chlor ine,  an azo group,  and a phenyl r ing in the conjugation 
chain for  the f i r s t  t ime  ( see  [3] ). 
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Diquate rnary  sal t  IV and dye V were  s i m i l a r l y  obtained.  
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The dyes  a r e  finely c rys ta l l ine ,  g r een  (III)  o r  l igh t -brown (V) products  that  a r e  read i ly  soluble in d ime th -  
y l fo rmamide ,  n i t romethane ,  and aee toni t r i le ,  and slightly soluble in benzene and carbon t e t r ach lo r ide .  
They decompose  when they a re  heated in alcohol.  The chlorine a tom in the conjugation chain of dye III in-  
duces a ba thochromic  shift  of the absorpt ion  m a x i m u m  with r e s p e c t  to the unsubst i tuted dye [4] by 48 nm. 
In con t ras t  to V, the color  of III  depends apprec iab ly  on the solvent  polar i ty ;  it is deepe r  in slightly po la r  
solvents  ( ch lo ro fo rm)  and r i s e s  on pass ing  to po la r  solvents  (alcohol and n i t romethane) .  

EXPERIMENTAL 

Acid Dichloride of p-Carboxyphenylazochloroaeetie Acid (I). This was obtained in 57% yield by the 
method in [5] as yellow crystals with mp 206 deg (from benzene-chloroform). Found: C1 37.24%. C9H5CI 3- 
N202. Calculated: Cl 38.05%. 

Acid Dichloride of o-Carboxyphenylazochloroaeetic Acid. o-Carboxyphenylazochloroacetic acid [3.6 g 

Inst i tute of Organic  Chemis t ry ,  Academy of Sciences of the Ukrainian SSR, Kiev. T rans l a t ed  f r o m  
Khimiya Getero ts ik l iehesk ikh  Soedinenii, No. 8, pp. 1048-1049, August, 1971. Original  a r t i c l e  submit ted  
June 4, 1970. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ff'est 17th Street, New York, \'. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, withozlt written permission of the publisher. ,[ 
copy of this article is available from the publisher for $1.~.00. 

981 



(0.015 mole)]  in 5 ml  of absolute benzene was s t i r r e d  with 6.24 g of phosphorus  pentachlor ide ,  and the m i x -  
ture  was allowed to stand, with per iodic  sh/tking, for  3 days.  The prec ip i ta te  was f i l te red  by suction and 
washed with dry  benzene to give yel low c ry s t a l s  with mp 139 deg ( f rom benzene) .  Found: C1 38.12%. CgH 5- 
CI3IN202. Calculated:  C1 38.05%. 

4- ( 2 -Benzoth iazoly l )benzeneazo  ( 3 ' - m e t h y l - 2 ' - b e n z o t h i a z o l i d e n e )  chloromethane  Methy lperch lora te  
( I I I ) .  A solution of 1.2 g (0.086 mole )  of N-me thy l -o -aminopheny l  m e r c a p t a n  in 10 ml  of ch lo ro form was 
addec1 in the course  of 14 rain to a solution of 1.2 g (0.043 mole )  of acid dichloride I in a mix ture  of 190 ml  
of ch loroform and 20 ml  of dry  benzene.  The mix ture  was s t i r r ed  for  1 h at room t e m p e r a t u r e ,  for  ~1.5  h 
at  70-80 deg, and cooled. The prec ip i ta te  was  f i l te red,  washed with benzene,  and dried to give a quant i ta-  
t ive yield of unpurif ied dichloride.  The dichlor ide was conver ted  by the usual method to the d ipe rch lo ra te  
(II) with mp 225-228 deg (dec., f r om n i t r o m e t h a n e - d i o x a n e ) ,  kmax 429 nm (ni tromethane).  Found: C1 
15.05%. C23HIgCI3N4OsS2. Calculated: C1 16.36%. 

A 1.08 g sample of II was triturated in 35-40 ml of dry benzene with 0.4-0.5 ml of triethylamine. The 
mixture was stirred at room temperature for 1 h and allowed to stand overnight for 12 h. The dark-red 
precipitate was filtered, washed with benzene, and refluxed for 4 h with 220 ml of chloroform. The precipi- 
tate was filtered to give 0.76 g (84.5%) of impure III. Compound III was purified by three repreeipitations 
by the addition of benzene to a solution of it in dimethylformamide or by chromatography on aluminum oxide. 
Pure Ill melted at 207-209 deg (dec.). kma x (nm): 543 (alcohol), 544 (nitromethane), 564 (chloroform). 
Found: Cl 12.81; N 9.98; S 11.52%. C23HIsCI2N404S 2. Calculated" Cl 12.90; N 10.19; S 11.67%. 

2- ( 2-Benzothiazolyl )benzeneazo (3'-methyl-2'-benzothiazolidene)chloromethane Methylperchlorate 
(V).  This was s i m i l a r l y  obtained. 

A) Diquaternary  sal t  IV was obtained in quanti tat ive yield and had mp 203 deg. kmax 420 nm (n i t ro -  
me thane) .  Found: CI 15.99%o C23H19CI3N4OsS2. Calculated" C1 16.36%. 

B) Dye V was obtained in 27.4% yield and had mp 191-192 deg (by r ep rec ip i t a t ion  by the addition of 
benzene to a solution of V in n i t romethane) ,  kma x (nm) :  504 (ethanol)  (~  39,000), 507 ( c h l o r o f o r m ) ,  506 
(n i t romethane) .  Found: C1 12.83%. C23HtsCI2N404S2. Calculated:  C1 12.90%. 
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