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1- (fl-Anilinovinyl) - 3-arylbenzo [ f] quinolinium methiodides we re synthesiz ed by the condensation 
of 1 ,4-d imethyl -3-ary lbenzo [f]quinolinium salts with ethyl or thoformate  and aniline or by fusion 
with N,N-diphenylformamidine.  The IR spectra ,  the absorption spec t ra  in the visible region, and 
the f luorescence  of the dyes in the crys ta l l ine  state were examined. The introduction of subst i -  
tuents in the 3-phenyl ring of benzo[f]quinol ine gives r i se  to a bathochromic shift of the f luor-  
escence  band. 

Many der ivat ives  of heterocycl ic  compounds have found application as organic luminophores.  Thus, 
a ry l -  and arylethylene der ivat ives  of benzimidazoles ,  benzoxazoles,  and naphthalimide are  used as activating 
additives in liquid and plast ic  scint i l la tors ,  as dyes for plast ics ,  and as f luorescing pigments [ 1]. 

Continuing our study of the spec t ra l - luminescence  charac te r i s t i c s  of benzo [f[quinoline derivat ives that 
was begun in [2],  we synthesized a number  of hemicyanines,  viz.,  fl-anilinovinyl derivat ives of 3-arylbenzo [f] 
quinolinium salts  (I-X). Hemicyanines are  in termediates  in the synthesis  of cyanine dyes with unsymmetr ica l  
s t ruc tures  [3] and also find application as sens i t i ze rs  and desens i t izers  of s i lver  halide emulsions [4]. The 
synthesis of hemicyanines I-X was rea l ized by two methods, viz., by condensation of qua ternary  1,4-dimethyl-  
3-arylbenzo [f]quinolinium salts with ethyl or thoformate  and aniline (A) and with N,N-diphenylformamidine 
(B). 

Hc(oc2"~h, c6.~N"2 

CH3--N+ Z CH~CH--HN-~---~ 

R R l - x . -  

I-IX R'=H; X R'=CH 3 

The react ion in both cases  proceeds  with the format ion of fi-anilinovinyl der ivat ives  of 3-arylbenzo [f] 
quinolinium salts. The dyes obtained by method B are  pu re r  and are  obtained in higher yields, and the r e a c -  
tion t ime in the case  of heating in vaeuo is shortened. This condensation does not occur  by the method de-  
scr ibed in [ 5] in the case  of benzo [f]quinolinium salts in anhydrous acetic acid. 

The s t ruc tu res  of the hemicyanines a re  conf i rmed by data f rom the IR and UV spectra .  The presence  of 
an ethylene double bond is cha rac te r i zed  by a set of absorption bands of medium and strong intensity at 3000- 
3040, 930-970, and 1280-1310 cm -1 ( C - H  stretching and deformation vibrat ions) .  The absorption band at 930- 
970 cm -1 consti tutes evidence for  a t rans  configuration at the ethylene double bond [6]. The C =C st re tching 
vibrations of both an ethylene bond and an a romat ic  sys tem are  observed at 1600-1640 cm -1. The broad band 
of medium intensity at 3440 cm -1 is related to the s t re tching v ibra t ions  of the NH group. It is somet imes  
overlapped by the band of C--H absorption. 
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T A B L E  1. 1 - ( / 3 - A n i l i n o v i n y l ) - 3 - ( R - p h e n y l ) b e n z o [ f ] q u i n o l i n i u m  
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C H tIal  C H Hal  .~ 
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I I 
H 222--223511 (4,69) 600 65,014,8 25,1 C2sH2sIN2 65,4 4,5124,7 47 
1-CH30 ]210--2121508 (4,72)] 648 ]63,8]4.6 23,3 C29H2sIN20 ]64,0 4,6 23,3[ 61 
3,4-(OCH20) I 224 ]509 (4,73)l 655 162,414,3 22,8 C29H23IN203162.4 4,t ]22,8 36 
3,4-(CH30)2 1239--240]508 (4,67) I 665 162,714,8 21,81C3oH27IN=O2[62,7 4,7122,1140 
L4-(CH30)2 ]242--2431505 (4,67)[ 651 162,214,5 22,2 CsoH271N20~ 62,7 4,7 22,1 42 
2-1-IO--3-CH30/200--201 505 (4,76)} 619 161,814,8 22,2 C29H2sINsO2 62,1 4,5 22,7 57 
~-F 238 ]507 (4,66) 614, 65~ IC28H22FIN2 *] ] 41 
i - C I  ]241--2421507 (4,70) I 650 ]61,014,t 22,9JC28H22ClIN2161,214,0 29,6 74 
~,-Br 228 509 (4,66) 683 56,6 4,0 34,91C28H22BrIN: 56,7 3,7 34,9 81 
I-NO2 88--I90 519 (4,46) --  60,9 4_3 22,1 ]C29H24IN302160,7 4,2 22,2 31 

*Found :  N 5.4%. C a l c u l a t e d :  N 5.3%. 

The a b s o r p t i o n  b a n d s  tha t  a r e  c h a r a c t e r i s t i c  fo r  the  s t a r t i n g  q u a t e r n a r y  s a l t s  (370-390 nm)  a r e  r e -  
t a i n e d  in  the UV s p e c t r a  of the  h e m i c y a n i n e s ,  bu t  an i n t e n s e  l o n g - w a v e  band  a t  505-519 nm, which  i s  a s s o c i -  
a t ed  wi th  a ~-Tr* e l e c t r o n  t r a n s i t i o n ,  a l so  a p p e a r s .  Th is  band i s  sh i f t ed  h y p s o e h r o m i c a l l y  a s  c o m p a r e d  with  
the ana logous  band  of  the p - d i m e t h y l a m i n o s t y r y l  d e r i v a t i v e s  of  3 - a r y l b e n z o  [ f ] q u i n o l i n i u m  s a l t s  ob t a ined  in 
[7, 8] ,  wh ich  i s  a s s o c i a t e d  wi th  s h o r t e n i n g  of the  con juga t ion  chain .  

The i n v e s t i g a t e d  dyes  f l u o r e s c e  both  in  s o l u t i o n s  and in  the  c r y s t a l l i n e  s t a t e .  H o w e v e r ,  t hey  f l u o r e s c e  
w e a k l y  in  so lu t i ons .  Th is  i s  e x p l a i n e d  b y  the f ac t  that  the  p r o b a b i l i t y  of  r o t a t i o n  of  the a n i l i n o v i n y l  g r o u p  r e l a .  
t ive  to the  b e n z o q u i n o l i n e  f r a g m e n t  of  the  m o l e c u l e  d e c r e a s e s  in  the  c r y s t a l l i n e  s t a t e .  In s o l u t i o n s  th is  r o t a -  
t ion  l e a d s  to the  a d d i t i o n a l  l o s s  of  e x c i t a t i o n  e n e r g y ,  a s  a c o n s e q u e n c e  of which  the  f l u o r e s c e n c e  e f f i c i e n c y  
d e c r e a s e s  [9] .  The f l u o r e s c e n c e  m a x i m u m  of the c r y s t a l s  i s  found a t  600-683 rim. Subs t i t ue n t s  in the 3-  
pheny l  r i ng  do not  have  a s i g n i f i c a n t  e f f ec t  on the p o s i t i o n  of  the m a x i m u m  of the l o n g - w a v e  a b s o r p t i o n  band.  
H o w e v e r ,  they  have  an  a p p r e c i a b l e  e f f ec t  on the  p o s i t i o n  of  the f l u o r e s c e n c e  band  (Tab l e  1). Thus ,  the i n t r o -  
duc t i on  of a m e t h o x y  g r o u p  l e a d s  to a c o n s i d e r a b l e  b a t h o c h r o m i c  sh i f t  ( I I ) ,  and the e f f ec t  b e c o m e s  m o r e  i n -  
t e n s e  when an  OCH20 g r o u p  and a s e c o n d  CHsO g r o u p  a r e  i n t r o d u c e d  ( I I I - V ) .  The i n t r o d u c t i o n  of  a ha logen ,  
p a r t i c u l a r l y  b r o m i n e ,  a l s o  l e a d s  to a b a t h o c h r o m i c  e f fec t .  The  i n c r e a s e  in the  i n t e n s i t y  of  the  f l u o r e s c e n c e  
fo r  c o m p o u n d s  tha t  con ta in  a m e t h o x y  g r o u p  as  a s u b s t i t u e n t ,  wh ich  we no ted  in  [ 2] ,  shou ld  be  noted .  

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

The IR s p e c t r a  of K B r  p e l l e t s  of  the  c o m p o u n d s  w e r e  r e c o r d e d  wi th  a UR-20  s p e c t r o m e t e r .  The UV 
a b s o r p t i o n  s p e c t r a  of  s o l u t i o n s  of  the  d y e s  in  e thano l  (c 10- 4 M) w e r e  r e c o r d e d  wi th  a S p e c o r d  U V - v i s  s p e c -  
t r o p h o t o m e t e r .  The  f l u o r e s c e n c e  s p e c t r a  w e r e  m e a s u r e d  with  a F i k a - 5 5  a b s o l u t e  s p e c t r o f l u o r i m e t e r ;  e x c i t a -  
t ion  was  r e a l i z e d  in the  r e g i o n  of  the  l o n g - w a v e  a b s o r p t i o n  band  ( the e x c i t a t i o n  w a v e l e n g t h  of the  c r y s t a l s  was  
505 r im) .  

l - ( f l - A n i l i n o v i n y l ) - 3 - ( p - c h l o r o p h e n y l ) b e n z o [ f ] q u i n o l i n e  Me th iod ide  (VIII) .  A)  A m i x t u r e  of 0.45 g (1 
m m o l e )  of  l - m e t h y l - 3 - ( p - c h l o r o p h e n y l ) b e n z o [ f ] q u i n o l i n e  m e t h i o d i d e ,  0.3 m l  (2 m m o l e )  of  e thy l  o r t h o f o r -  
m a t e ,  and 0.5 m l  (5 m m o l e )  of  an i l i ne  was  r e f l u x e d  a t  120~ f o r  1.5 h, and the d a r k - r e d  m e l t  was  t r e a t e d  
wi th  h e a t i n g  wi th  a c e t o n e  un t i l  i t  was  c o n v e r t e d  to a p o w d e r .  The p o w d e r  was  r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  
wi th  e t h e r ,  and c r y s t a l l i z e d  f r o m  a m i x t u r e  of  a l c oho l  wi th  n i t r o m e t h a n e  to g ive  a p r o d u c t  wi th  m p  232~ in 
31% y i e ld .  

B) A m i x t u r e  of  1 m m o l e  of  the  q u a t e r n a r y  s a l t  and  2 m m o l e  of N , N - d i p h e n y l f o r m a l n i d i n e  was  t r i t u r a t e d  
in  a m o r t a r  and h e a t e d  a t  120~ fo r  1.5 h. W o r k u p  gave  a p r o d u c t  wi th  m p  241-242~ in 74% y i e ld .  

The  r e m a i n i n g  d y e s  ( T a b l e  1) w e r e  s i m i l a r l y  o b t a i n e d  by  m e t h o d  B. Dye IX was  h e a t e d  fo r  5 h ;  the  
y i e l d  was  42%. The  y i e l d  was  i n c r e a s e d  to 81% by  he a t i ng  a t  160~ f o r  10 ra in  o r  a t  140~ fo r  50 rain.  

1- ( f l - A n i l i n o v i n y l  ) - 2-  m e t h y l -  3-  (p -  n i t r o p h e n y l  ) benz  o [ f] qu ino l ine  M e t h i o d i d e  (X) .  A m i x t u r e  of  0.45 g 
(1 m m o l e )  of  1 , 2 - d i m e t h y l - 3 - ( p - n i t r o p h e n y l ) b e n z o  [ f ]qu ino l i ne  m e t h i o d i d e  [ 10] and 0.4 g ( 2  m m o l e )  of N ,N-  
d i p h e n y l f o r m a m i d i n e  was  h e a t e d  in  v a c u o  a t  160~ fo r  10 m i n  and a t  130-140~ fo r  40 rain.  The m e l t  was  
t r e a t e d  wi th  a c e t o n e  and w a s h e d  wi th  e t h e r .  
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S Y N T H E S I S  O F  D E R I V A T I V E S  O F  7 - I O D O - 4 -  

A M I N O Q U I N O L I N E S  

V. P .  S e m e n o v  a n d  A .  N. S t u d e n i k o v  UDC 547.831.4.6.07 

7- Iodo-  and 7, 8-di iodo-  4 - (3 -d imethy laminopropy lamino)  quinolines and 7- iodo-  4-(3) d ipropyl -  
a m i n o p r o p y l a m i n o ) -  and 7- iodo-4- (3-d ia l ly laminopropylamino)qu ino l ine  were  obtained by the 
reac t ion  of 7 - iodo-  and 7 ,8-d iodo-4-eMoroquinol ines  with the co r respond ing  diamines .  The 
cata lyt ic  hydrogenat ion of 7 - iodo-4- (3-d ia l ly laminopropylamino)qu ino l ine  at  no rmal  p r e s s u r e  
leads  to 7 - iodo-4- (3 -d ip ropy laminopropy lamino)qu ino l ine .  

The biological  ac t iv i ty  of subst i tuted 4-aminoquinol ines  has been the subjec t  of intensive studies (for 
example ,  see  [ 1-6 ]). A study of the d is t r ibut ion of these compounds in individual o rgans  and t i s sues  of o rgan-  
i s m s  made i t  n e c e s s a r y  to synthes ize  r ad io i so tope - l abe led  aminoqninolines.  For  example ,  7-13~I-4-(3-di- 
methy laminopropylamino)quino l ine  and i ts  analogs a r e  local ized in mal ignant  tumors  [1-4] .  

The a im of the p r e s e n t  r e s e a r c h  was to synthes ize  7 - iodo-4- (3-d imethy laminopropylamino)qu ino l ine  (I) 
and the analogous II-VI,  in the molecu les  of which iodine or  hydrogen rad io iso topes  can be eas i ly  introduced.  

4-Aminoquinol ines I -VI  were  obtained in analy t ica l ly  pure  f o r m  by heating mix tu res  of 4-chloroquino-  
l ines VII o r  VHI and the co r respond ing  d iamines  (Table 1). A s i m i l a r  p rev ious ly  known method for  the syn-  
thes i s  of quinoline I [ 1] was poor ly  reproduced  and did not make it  poss ib le  to obtain significant  amounts  of 
a p r e p a r a t i o n  with a high deg ree  of puri ty .  We es tab l i shed  that quinolines I -VI  can be obtained only when 
thoroughly pur i f ied  s ta r t ing  4-chloroquinol ines  VII and VIII and diamines  w e r e  used. 

4-Chloro-7 ,8-di iodoquinol ine  (VIII) was obtained f rom 4-chloro-7- iodoquinol ine  (VII).  The ni t ra t ion of 
quinoline VII with excess  fuming ni t r ic  acid at 100~ gives 4 -eh lo ro -7- iodo-8-n i t roqu ino l ine  (IX), which is 
reduced  by  stannous chlor ide  to 4 -ch lo ro -7 - iodo-8 -aminoqu ino l ine  (X) with admixed 4 -ch lo ro -8 -aminoqu ino -  
line. Aminoquinoline Xwas  conver ted  to diiodoquinoline VIII via the Sandmeyer  react ion.  

The resu l t s  of e l e m e n t a r y  analys is  and data f r o m  th in - l aye r  ch roma tog raphy  (TLC) and the PMR and 
UV s p e c t r a  (Tables  1 and 2) conf i rm the individuali ty and s t r u c t u r e s  of quinolines I-X. The expected quino- 
line II  is f o rmed  in 53% yield in the cata lyt ic  hydrogenat ion of quinoline IV at no rma l  p r e s s u r e  in the p r e s e n c e  
of 10% pla t inum on s i l ica  gel. Vir tual ly  no hydrogenolys is  of the C - N  bond occurs  under  these  conditions. 
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