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A symmet r i ca l  and some asymmet r i ca l  earboeyanines  (benzo[e,d]indole derivatives)  were  
synthesized.  

2-(f i-Anil inovinyl)- l-methylbenzo[c,d]indotinium iodide (1) was obtained f rom the previously  descr ibed  
1,2-dimethylbenzo[e,d]indolinitun iodide [1] mad diphenylformamidine.  Compound I was conver ted to a sym-  
me t r i ca l  ca~bocyanines (ILI-VIID by react ion with qua te rnary  salts  of the corresponding 2 -me thy l -N-a l -  
kylheterocycl ic  bases.  A symmet r i ca l  carbocymaine (IX)was synthesized by heating 1,2-dimethylbenzo[c,d]-  
indolinium iodide with ethyl or thoformate .  An alcohol solution of II has a green  colorat ion with Xma x 757 ran. 

TABLE 1 

Corn- J 
pound I 

!H 3 1 + 

rap, Z: ~'raax, i lm (8. [0 4) 

1 I 2 3 7 

II 

NHC6H5 

CH3 
cna-- 1 
C H ~ ~  

I 
CN~ 

c.=%A.j 
CH 3 

o 

I 
c2H5 

III 

IV 

227--228 

Does not 
melt up 
to 400- 

248--249 

252--253 

249--251 

Empirical N, % 
formula found calc. 

4 5 6 

C20HIrlN2 6,7 6,8 

C27H21IN2 5,5 5,6 

C26H25,IN2 5,9 5,7 

C23HIglN2S 5,9 6,0 

C24H21IN20 6,6 5,8 
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TABLE 1 (continued 
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The depth of its co lor  considerably su rpasses  that of the analogous der ivat ives  of the most  wide- 
spread  d/nuclear and t r inuc lea r  he te rocyc l ic  bases [2]. The access ibi l i ty  and depth of color  of the ben- 
zo[e,d]indoleearbocyanines make it  possible  to assume that the subsequent synthesis  of polymethine dyes 
of this s e r i e s  may  prove to be of p romise  for the d iscovery  of compounds of in te res t  for  the photographic 
industry.  

EXPERIMENTAL 

2-(f i-Anil inovinyl)- l-methylbenzo[c,d]indolinium Iodide (D. A mixture  of 1.0 g (3.2 rnmole) of 1,2- 
dimethylbenzo[e,d]indolinium iodide, 0.80 g (4.1 mmole) of diphenylforrnamidine, and 8.0 rnl of propanol 
was ref luxed for  1 h, af ter  which i t  was cooled, and the precipi tate  was removed  by fi l trat ion and washed 
with benzene to give 1.12 g (84%) of product .  

Bis(1-rnethyibenzo[e,d]-2-indoline)tr i rnethylidyneeyaninium Iodide (II). A mixture  of 0.50 g (1.6 
mrnole) of 1,2-dirnethylbenzo[e,d]indolinium iodide, 0.50 rnl (3.2 mmole) of ethyl or thoformate ,  and 3.0 ml 
of acet ic  anhydride was ref luxed for  2 h, af ter  which i t  was cooled, and the precipi ta te  was removed  by 
f i l t ra t ion and washed with e ther  to give 0.37 g (92%) of product.  

Asymmet r i ca l  Benzo[c,d]indole Carboeyanines  (H-VIII). A mixture  of 1.2 mrnole of I, 1.4 rnmole of 
2 -methy l -N-a lky l  iodide of the appropria te  he te rocyc l ic  base, 2.0 ml  of pyridine,  and a few drops  of acetic 
anhydride was ref luxed for  1 h. The mixture  was then diluted with ether ,  and the resul t ing precipi ta te  was 
r em ove d  by f i l t rat ion and washed with e ther  and water  to give the products  in 70-80% yield. Dye I was 
c rys ta l l i zed  f rom methanol,  while H-VIII were  crysLullized f rom water .  

The absorpt ion spec t ra  of alcohol solutions of the dyes were  r eco rded  with SF-2M (I and IH-VIII) and 
SF-4 (II) spectrophotorneters .  
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