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It is shown that the only product  in the condensation of benzyl idene-2-naphthylamine with 
methyl  ethyl ketone is 2-phenyl-3 ,4-dimethyl-5 ,6-benzoquinol ine ,  on the basis of the quat-  
e r n a r y  sa l t  of which cyanine dyes were  synthes ized.  

In our cu r r en t  r e s e a r c h  we have investigated the condensation of benzyl idene-2-naphthylamine (I) with 
methyl ethyl ketone. According to the prev ious ly  expressed  [t] concepts regarding  the reac t ion  mechanism,  
one might have expected the format ion  of two products  - 2-phenyl-4-e thyl-5 ,6-benzoquinol ine  and 2-phenyl-  
3 ,4-dimethyl-5 ,6-benzoquinol ine  - theore t ica l ly  as a r e su l t  of the condensation and subsequent  cycl izat ion.  
However,  the only reac t ion  product  proved to be 2-phenyl-3 ,4-dimethyl-5 ,6-benzoquinol ine  (II). Consequent-  
ly, the condensat ion of methyl  ethyl ketone at the azomethine bond occurs  with the part icipat ion of the methy l -  
ene group.  The p resence  in the PMR spec t r a  of benzoquinoline II of signals of two nonequivalent methyl 
groups at 2.41 and 2.92 ppm conf i rms the proposed s t ruc tu re .  
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Cyanine dyes,  the cha rac t e r i s t i c s  of which a re  p resen ted  in Table 1, were  synthesized f rom 2-phenyl-  
3 ,4-dimethyl-5 ,6-benzoquinol ine  methiodide (HI). 

The absorpt ion maxima of the dyes obtained a re  shifted to the long-wave region of the spec t rum as 
compared  with analogous dyes - der ivat ives  of o ther  he terocycl ic  bases ;  this is apparent ly associa ted with 
the introduction of phenyl and methyl  groups into the dye molecules .  

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

The absorpt ion spec t r a  of alcohol solutions of the dyes were  r eco rd ed  with a Specord UV-vis s p e c t r o -  
photometer .  The PMR spec t r a  of CC14 solutions were  r eco rd ed  with an HA-100 s p e c t r o m e t e r  with t e t r a -  
methyls i lane  as the in ternal  s tandard .  

2-Phenyl -3 ,4-d imethyl -5 ,6-benzoquinol ine  (II). A 5.4 ml (0.06 mole) sample  of methyl ethyl ketones,  
0.6 ml of concentra ted  HC1, and 0.6 ml of ni t robenzene were added to 4.6 g (0.02 mole) of I in 35 ml of a lco-  
hol, and the mixture  was ref luxed on a water  bath for  2 h. It was then cooled and neutra l ized with NH4OH. 
The resul t ing oil was washed repeatedly  with water ,  dissolved in alcohol, and precipi ta ted  with e ther  to give 
10~ (twice f rom alcohol) of co lo r l e s s  needles with mp 142-144 ~ Found, ~ :  C 89.2; H 6.0; N 5.0. C21H17N. 
Calculated,  %: C 89.0; H 6.0; N 4.9. UV spec t rum,  h m a  x ( logs 258 (4.63), 340 (3.66), 356 (3.71) nm. 

2 . -Phenyl-3 ,4-dimethyl-5 ,6-benzoquinol ine  Methiodide  (III). This compound was p repared  by heating 
1.25 g of benzoquinoline H with 3 ml of methyl  iodide and 3 m l o f  acetic anhydride in a sea led  ampule at 
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TABLE 1. C h a r a c t e r i s t i c s  of the Cyanine Dyes 

Com- 
pound 

IV 
V 

VI 
VII 

VIII 
IX 
X 

mp, deg ~C 

181--183 
274--275 
166~-167 
243--245 
234--235 
165--t67 
143--145 

Empirical formula 

C~H37N~I 
CssHaIN21 
C3~H29N21 
C31HszN21S* 
C~sH24N2OS, 
CsIH29N21 
C3oH24NO21 

N , %  

found I calc. 

3,86 
4,91 
4,78 

2,52 

3,82 
4,62 
4,82 

2,51 

780 
608 
620 
539 
630 
:542 
380 

lg8 

4.75 
5,40 
4,94 
4,49 
4,86 

�9 4,14 
4,06 

Yield .  
% 

11 
10 
34 
34 
43 
50 
50 

*Found, %: S 5.60. Calculated,  %: S 5.46. 
t Found, %: S 13.79. Calculated,  %: S 13.69. 

1 0 0 ~  The yield of yellow p r i s m s  with mp 190-192 ~ ( f rom alcohol) was 90%. Found, ~c: N 3.0. C22H20NI. 
Calculated,  %: N 3.3. 

The dyes were  obtained by s t andard  methods for  the p repa ra t ion  of this type of compound (for ex-  
ample ,  s ee  [2]). 

B is (1 ,3 -d imethy l -2 -phenyl -5 ,6 -benzo-4-qu ino ly l ) t r imethy t idynecyan ine  Iodide (IV). A mix tu re  of 0.42 
g (0.001 mole) of methiodide III,  1 ml  of ethyl o r thoformate ,  3 ml  of pyridine,  and th ree  drops  of acet ic  an-  
hydr ide  was hea ted  at 140 ~ for  3 h.  The dye was prec ip i ta ted  with e ther ,  ch roma teg raphed  in ch lo ro fo rm on 
A1203, and c r y s t a l l i z e d  f r o m  alcohol to give g r een  needles (Table 1). 

(••3-Dimethy•-2-pheny•-5•6-benz•-4-quino•y•)-(•-ethy•-2-quino•y•)trimethy•idynecyanine Iodide (V). 
A mix tu re  of 0-21 g (0.5 mmole)  of III ,  0.21 g (0.5 mmole)  of 2-(~ -acetanil inovinyl)quinoline,  0.23 g of 
sodium aceta te ,  and 3 ml  of acet ic  anhydride was heated  at 130 ~ for  1.5 h. The prec ip i ta te  was removed  by 
f i l t ra t ion,  washed with water ,  and c rys t a l l i zed  f r o m  alcohol to give 0.02 g of shiny g r een  needles .  

••3-Dimethy•-2-pheny•-4-[(•-ethy•dihydro-4-quino•y•idene)methy•]-5•6-benzoquino•inium Iodide (VI). 
A mix tu re  of 0.21 g of III,  0.28 g (0.001 mole) of quinoline ethiodide, 0.14 g (0.001 mole) of anhydrous K2CO3, 
and 4 ml  of absolute  alcohol was heated  f r o m  1.5 h on a wa te r  bath.  The dye was prec ip i ta ted  with aqueous 
KI solution, washed with wate r ,  ch roma tog raphed  in c h l o r o f o r m  on A1203, and c rys t a l l i zed  f rom alcohol to 
give 0.1 g of viole t  c r y s t a l s .  

1 , 3 -D ime thy l -2 -pheny l -4 -  [ (3-e thylbenzo-2- th iazol inyl idene)methyl] -5 ,6-benzoquinol in ium Iodide.__ This 
compound was s i m i l a r l y  obtained f r o m  0.21 g of III and 0.17 g of 2 -me thy lmercap tobenzo th iazo le  ethiodide 
in the p re sence  of sodium ace ta te .  The prec ip i ta te  that  fo rmed  on cooling was r emoved  by f i l t rat ion,  washed 
with wate r ,  and c rys t a l l i zed  f rom alcohol to give 0.1 g of v io l e t -b ronze  needles .  

3-E thyl-  5- [1 ,3-d imethyl -2-phenyl -5 ,6-benzodihydr  oquinolyl idene-4-ethyl idene ] th iazol idene-2- th ion-  
4-one  (VIii). A mix tu re  of 0.21 g of IlI, 0.15 g (0.5 mmole)  of 3 -e thy l -5 -N-pheny lace t amidomethy lene rhod-  
anine, and 0.2 g of sodium ace ta te  in 4 ml  of alcohol was ref luxed for  2 h. The prec ip i ta te  was r emoved  by 
f i l t ra t ion,  washed with water ,  and c rys t a l l i zed  f r o m  alcohol to give 0.1 g of shiny g reen  needles .  

4 - (p -Dime thy laminos ty ry l ) -2 -pheny l -3 -me thy l -5 ,6 -benzoqu ino l ine  Methiodide (IX): This compound 
was ot~tained f r o m  0.21 g of III and 0.1 g of p ,d imethylaminobenza ldehyde  by heating for  1.5 h in 3 ml  of a l -  
cohol in the p r e s e n c e  of th ree  drops of p iper id ine .  The dye was prec ip i ta ted  by e ther ,  washed with water ,  
and c ry s t a l l i z ed  f r o m  alcohol {with the addition of ether) to give 0.14 g of fine viole t  c r y s t a l s .  

4 -  (3 ,4-Methylenedioxys tyry l ) -2-phenyi -3-methyl -5 ,6-benzoquinol ine  Methiodide (X). This compound 
was s i m i l a r l y  obtained as yellow needles f rom 0 21 g of III and 0.12 g of p iperonal .  
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