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Monomethyl idynecyanine  dyes containing vinyl groups were  obtained by the react ion of the 
alkiodides  of  2 -methy l -5 -v iny lpyr id ine ,  2-vinylquinol ine,  and 4 -methy l -2 -v iny lqu ino l ine  
with the appropriate alkiodides  of  quinoline der ivat ives .  

There  is  no information in the l i terature  concerning  cyanine dyes containing unsubstituted vinyl 
groups.  It is known that the cyanine condensat ion of a lkylhal ides  of quinoline der ivat ives  proceeds  at 100~ 
[1, 2]. The react ion t ime  i n c r e a s e s  sharply when the t emperature  is lowered [2, 3]. When a vinyl group is 
present  in the start ing compounds,  the rate of the cyanine condensat ion i n c r e a s e s  considerably ,  and the 
react ion at room temperature  is comple te  in 10-40 rain and g ives  the corresponding  dyes (see Table 1). 
The e a s e  of the react ion is  a consequence  of the format ion of a m o r e  stable carbanion that is s tabi l ized by 
the e lectrophi l ic  vinyl  group (SN2 m e c h a n i s m ) .  It should be noted that the alkylhal ides  of  pyridine and 
quinoline der ivat ives  that do not contain vinyl groups do not undergo the cyanine condensat ion under the 
condit ions used  to synthes i ze  the dyes presented  in Table 1. 

In a study of the e l ec tron ic  absorpt ion spectra  of the synthes i zed  dyes it was noted that different 
bathochromic  shifts  of the absorpt ion m a x i m a  were  observed  as a function of the posit ion of the vinyl 
group. A l arger  bathoehromic  shift is observed  for dyes of  the I type than for dyes of the II and III types .  
The di f ference  in the shifts  of  the absorption m a x i m a  can be explained by conjugation of the vinyl group 
with the unshared  pair of  e l ec trons  of the bas ic  ni trogen in dyes I, which is imposs ib le  in dyes II and HI. 

The p r e s e n c e  of a vinyl  group in the dyes enabled us  to work out a method for dyeing po lyacry loni -  
tr i le  f ibers  [4, 5]. 

TABLE 1. Cyanine Dyes Containing Vinyl Groups* 

Dye 

la 
Ib 
lc 

IIa 
lib 
llc 

Empirical Found, % Calc.,  % I ~m=x' 
formula c i H  i !N i C t H T I  I N ]  nm 

Ill a 
I11 b 

I 
C2Jt23INz 58 2' 5 3 
C~,H23I N20 5612 511 
Cs:H~I N2 59,2 5,2 
C~4I-I23I N2 61 4 t 4,9 
C24H23IN~O 59,4 4,7 
CssH2~IN20 60,1 5,1 
C24f-[23I Na t 61 3 4 9 

298 66 585  41295 651 
28:9 ' 56:615:2 28:5 6'0 29,3 6,4 59,6 5,21 28,9 6,3 
27,6[ 6,0[ 61,8[ 4,9 / 27,2[ 6,0 
26 9 59,7 4 8 26 41 
26:1 160,5 510 25:6 I 
277 6,0161,81491272 
26:8[ 5,9] 62,51512 26141 

Ir Lmax,'~ 
nm 

568 4,9 
587 5,3 
590 5,7 
610 15,3 
632 17,3 
634 16,6 
567 l 1,8 
570 12,3 

513 
513 
513 
595 
595 
595 
560 
560 

AL 
nm 

53 
74 
77 
15 
37 
39 

7 
10 

* All  of the compounds me l ted  with decompos i t ion .  
~The absorpt ion m a x i m a  of the corresponding  dyes without vinyl  
groups.  
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R' 
t toC= HC 

CH= R IO 

I --R" i C2H, 

- l a - c  

7| 

H3C--N - = C H  i 0 

, .  i I 
CH : cH~ ., :, I 

l l l a ,  b 

i o H3C--N/~ cH C2H 5 

C H = C f l :  

I l a - c  

l a  R ~ C211:, , R' R"-~f t ;b  R -C2H  s, R '=OH,  R " - H :  

C R=CH 3, R' H, R"- :CH CH 2 

I I , ~ . R = R ' ~ H ;  b R : O H .  R ' - H ;  C R = H , R '  OCII 3 

I l i a  R~ft: b f t  CH 3 

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

1 ,1 ' -Die thy l -5 -v iny l -2 ,4 ' -pyr idoqu inocyan ine  Iodide (Ia). A solution of 0.56 g (0.01 mole) of po tas -  
s ium hydroxide in 1 ml  of methanol  was added at 18-20 ~ to a mix tu re  of  2.75 g (0.01 mole) of 2 - m e t h y l - 5 -  
vinylpyr idine ethiodide (IV) and 2.85 g (0.01 mole) of quinoline ethiodide in 40 ml  of methanol .  After  0.5 h 
the resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and r ec ry s t a l l i z ed  f rom acet ic  anhydride to ~ v e  1.29 g 
(30%) of red needles .  

1,1 ' -Die thy l -  5-v inyl -  8 ,_hydroxy_ 2,4 ' -pyr idoquinoc yanine Iodide (Ib). This compound was s i m i l a r l y  
obtained in 65% yield as b r i g h t - r e d  needles  (from isopropyl  alcohol) f rom IV and 8-hydroxyquinoline ethio-  
dide. 

1-Ethyl-l'-methyl-5,2'-divinyl-2,4'-pyridoquinocyanide Iodide (Ic). A solution of 0.56 g (0.01 mole) 
of potassium hydroxide in 1 ml of methanol was added at 18-20 ~ to a mixture of 2.75 g (0.01 mole) of IV and 
2.97 g (0.01 mole) of 2-vinylquinoline rnethiodide in 50 ml of methanol. After 10 rain, the resulting precip- 
itate was removed by filtration. The air-dried precipitate was dissolved in methanol, and the solution was 
added to a saturated potassium iodide solution. If the dye did not precipitate, a drop of hydriodic acid was 
added. The resulting elongated plates of the dye were removed by filtration and air-dried at room tempera- 
ture to give 3.73 g (89%) of product. 

1-Methyl-l'-ethyl-2 vinyl-4,4'-quinocyanine Iodide (IIa). A solution of 0.56 g (0.01 mole) of potassium 
hydroxide in 1 ml of methanol was added at 18-20 ~ to a mixture of 3.11 g (0.01 mole) of 4-methyl-2-vinyl- 
quinoline methiodide (V) and 2.85 g (0.01 mole) of quinoline ethiodide in 50 ml of methanol. After 30-40 rain, 
the resulting precipitate was removed by filtration, washed wRh warm acetone, water, and a small amount 
of alcohol, and acidified with hydriodie acid to give 3.17 g (68%) of dye IIa. Dye IIa was also obtained in 
75% yield via a similar method from 2-vinylquinoline methiodide (VI) and lepidine ethiodide. 

1-Methyl-l'-ethyl-2-vinyl-8'-hydroxy-4,4'-quinocyanine Iodide (lib). This dye was obtained in 89% 
yield via the method described for IIa from V and 8-hydroxyquinoline ethiodide. 

l-Methyl-l'-ethyl-2-vinyl-6'-methoxy-4,4'-quinocyanine Iodide (IIc). This dye was similarly obtained 
in 80% yield from VI and 6-methoxylepidine ethiodide. 

l-Methyl-l'-ethyl-2-vinyl-4,2'-quinoeyanine Iodide (IIIa). This dye was similarly obtained in 74% 
yield from VI and quinaldine ethiodide. 

1,4'-Dimethyl-l'-ethyl-2-vinyl-4,2'-quinocyanine Iodide (IIIb). This dye was similarly obtained in 
77% yield from VI and 2,4-dimethylquinoline ethiodide. 
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