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2-(2-Quinolyl)-  and 2-(4-phenyl-2-quinolyl ) -5 ,6-benzocinchoninic  acids were  synthesized,  
and the i r  de r iva t ives  were  obtained and decarboxylated.  The UV and IR spec t r a  of the c o m -  
pounds were  studied, and it was found that all of the new compounds fo rm colored Cu(I) 
complexes .  

The possibi l i ty  of the fo rmat ion  of bonded he terocycl ic  s y s t e m s  f rom quinoline and benzoquinoline 
r ings  by the reac t ion  of formylquinaldine with carbonyl  compounds and fl -naphthylamines  was demons t ra ted  
by one of us in [1]. A cha rac t e r i s t i c  p rope r ty  of such s y s t e m s  is  the i r  abi l i ty to  fo rm colored  CuCi) complexes .  

The a im of the p re sen t  invest igat ion was the synthesis  of 2-(2-quinolyl)-  and 2-(4-phenyl-2-quinolyl ) -  
5,6-benzocinchoninic acids,  decarboxylat ion of them, and convers ion  to acid ch lor ides ,  e s t e r s ,  amides ,  and 
anil ides.  
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The acids were  synthes ized by condensat ion of the appropr ia te  formylquinaldine with fl -naphthyl-  
amine and pyruvic  acid.  Data  charac te r i z ing  the subs tances  obtained are  p resen ted  in Table 1. 

Decarboxylat ion of acids I (R' = H, R" = COOH) and v i i  (R' = Ph, R" = COOH) gave VI (R' = R" = H) 
and XII (R' = ]Ph, R" = H), which were  identical  to 2-{2-quinolyl)- and 2- (4-phenyl -2-quino ly l ) -5 ,6-benzo-  
quinolines obtained by condensat ion of azomethines  of formylquinaldine with fo rmal in  [1,2]. 

The d i sappearance  of the absorpt ion  band at 1730 c m  -1 o f  the carbonyl  group of the carboxyl  grouping 
in the IR s p e c t r a  af ter  decarboxylat ion conf i rms  s t ruc tu re s  VI and XII.  Three  absorpt ion bands, apparent ly  
assoc ia tes  with ~ - I t  * t rans i t ions ,  appear  in the UV s p e c t r a  of alcohol solutions of the synthesized c o m -  
pounds (Table 2). The introduction of a phenyl group into the 4 posi t ion of the quinoline r ing leads to a 
bathochromic  shift and i nc rea se s  the absorpt ion intensity,  pa r t i cu la r ly  in the shor t -wave  por t ion of the 
s p e c t r u m .  

Some conclusions regard ing  the unsa tura ted  c h a r a c t e r  of the double bond of the carbonyl  group in the 
compounds obtained can be drawn on the bas i s  of the IR s p e c t r a  (Table 2). Depending on the c h a r a c t e r  of 
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R in the R--C--X grouping, v (CO) inc rea se s  on pass ing f rom the diethylamino group to chlor ine;  this a t -  
t e s t s  to an inc rease  in the unsa tura ted  c h a r a c t e r  of the bond. 

An invest igat ion of the r eac t i on  of the synthesized substances  with Cu(I) ions demons t ra ted  that they 
f o r m  alcohol-soluble ,  r ed-v io le t  complexes ,  the intensi ty of the colora t ion  of which depends on the s t r u c -  
ture  and inc reases  when a phenyl group is introduced into the 4 posit ion of the quinoline r ing.  
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T A B L E  1. 

Comp. R' 

I H 
II H 

III H 
IV H 
V H 

VI H 
VII C6H5 

VIII C6H~ 
IX C6H~ 
X C~Hs 

XI C~H~ 
XII C~H~ 

TABLE 2. 

Complexes  

2 - ( 2 - Q u i n o l d ) - 5 , 6 - b e n z o c i n c h o n i n i c  A c i d  and I t s  D e r i v a t i v e s  

Empirical Found, % Calc., 70 t Yield, 
~,, mp, % formula c i ~ N C i H N-I % 

COOH 
COCI 
CON (C~Hs) 2 
COOCsHH 
CONHC6Hs 
H 
COOH 
COC1 
CON (C2H5) 2~ 
COOCsHn 
CONHC6Hs 
H 

259--260 
2478249 

119--120 
3261}26 

271--272 
251--253 

19}%992 
338--339 
228--230 

C2aHI4N202 78,8 4,1 ~"78.81 4,0 
C23H,3N2OCI 74,81 3,6 7417491 3,5 
C27H23N30 8010] 5,6 1021 79.91 5,7 
C2aH24N202 80,1 5,6 6.51 80.01 5,7 

4,4 82.1 t 4,5 
C29HIeN30 82,2 4,5"5.5 9.019 71 C22HI4N2 86,3} 86.21 4,7 

4,4 81_7t 4,2 C~DHIsN20.2 81,5 t 6.31 
C29HIzN2OC1 76,01 3,7 6.1176.11 3,8 
C33H27NaO 82,4 8,6182,31 5,6 

5,5 82.21 C34H28N202 82'4/ 44510 5,51 5,7 C3sH~N30 83,6 8.2 83,8 4,6 
C28HtsN2 88,0 7,1 87.9 4,8 

S p e c t r a l  C h a r a c t e r i s t i c s  of the  R e a g e n t s  and T h e i r  

8,0t 30 
7.61 96 

10.11 65 
6.61 60 
9,81 70 
9.11 40 
6.31 38 
6.31 95 
8.51 70 
b,41 64 
8.31 76 
7.3', 43 

Cu(I) 

Cu(I) com flex, solution 
Comp. UV spectra IR spectra in isoamyl lcohol 

If.. ~.rna~r n m  (Ig e) VCO, C!rl '1 ~'max lg a 

I 
II 

Ill 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

276(4,73) 326(4,36), 366(3,91) 

280(4,66), 328(4,39), 369(3,89) 
282(4,67), 327(4,44), 370(3,97) 
280(4,75), 327(4,45), 368(3,99) 
280(4;62), 327(4,35), 365(3,96) 
981(4,81), 330(4,37), 368(3,99) 

280(4,82), 328(4,45), 359(4,00) 
285(4,70), 331(4,37), 37{)(3,91) 
283(4,76), 330(4,39), 370(3,93) 
285{4,69), 330'(4,35), 365(4,07) 

1730 
1760 
1634 
t759 
1688 

1760 
1635 
1761 
1688 

53'5 

538 
542 
538 
535 
538 

540 
548 
55O 
540 

3,86 

3,87 
3,89 
3,92 
3,86 
3,97 

3,98 
3,98 
4,01 
3.97 

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

The UV s p e c t r a  w e r e  r e c o r d e d  wi th  an S F - 4 A  s p e c t r o p h o t o m e t e r .  The IR s p e c t r a  of  K B r  p e l l e t s  
w e r e  r e c o r d e d  wi th  a U R - 2 0  s p e c t r o m e t e r .  The s p e c t r a  of s o l u t i o n s  of the Cu(I) c o m p l e x e s  in i s o a m y l  a l -  
coho l  w e r e  r e c o r d e d  wi th  an  S F - 4 A  s p e c t r o p h o t o m e t e r .  The g e n e r a l  me thod  of the  p r e p a r a t i o n  of  a l coho l  
s o l u t i o n s  of the c o m p l e x e s  c o n s i s t e d  in  v i g o r o u s  s t i r r i n g  of an a l coho l  s o l u t i o n  of the  c o m p l e x i n g  agent  wi th  
an aqueous  s o l u t i o n  con t a in ing  c o p p e r  n i t r a t e ,  a c e t a t e  bu f fe r  (pH 6.4), and h y d r o x y l a m i n e  h y d r o c h l o r i d e .  

2 - ( 2 - Q u i n o l y l ) - 5 , 6 - b e n z o c i n c h o n i n i c  Ac id  (I). A ] . 5 7 - g  (0.01 mole)  s a m p l e  of f o r m y l q u i n a l d i n e  and 
1.43 g (0.01 mole)  of f l - n a p h t h y l a m i n e  w e r e  d i s s o l v e d  in 25 ml  of e thano l ,  a s o l u t i o n  of 1.76 g (0.02 mole)  
of p y r u v i c  ac id  in 2 m l  of e thano l  and 1 ml  of c o n c e n t r a t e d  h y d r o c h l o r i c  a c id  was  added,  and the m i x t u r e  
was  r e f l u x e d  wi th  s t i r r i n g  for  1 .5.h and c o o l e d .  The  r e s u l t i n g  p r e c i p i t a t e  was  s e p a r a t e d  and i n t r o d u c e d  i n -  
to 250 ml  of w a t e r .  The s o l u t i o n  was  m a d e  a lka l i ne  wi th  p o t a s s i u m  h y d r o x i d e  and h e a t e d  un t i l  a l l  of the 
s o l i d  d i s s o l v e d .  The hot  s o l u t i o n  was  f i l t e r e d ,  and the f i l t r a t e  was  a c i d i f i e d  wi th  a c e t i c  ac id .  The  p r e -  
c i p i t a t e d  I was  w a s h e d  wi th  w a t e r  and r e p r e c i p i t a t e d  once m o r e .  C r y s t a l l i z a t i o n  f r o m  d i m e t h y l f o r m a m i d e  
gave  I as  a whi te  c r y s t a l l i n e  p o w d e r .  

2-(2-Quinolyl) -5 ,6-benzocinchoninyl  C h l o r i d e  (II). A 3 .50 -g  (0.01 mole)  s a m p l e  of I was  r e f l u x e d  with  
80 ml  of t h iony l  c h l o r i d e .  The  e x c e s s  t h iony l  c h l o r i d e  was  r e m o v e d  by d i s t i l l a t i o n ,  i n i t i a l l y  at n o r m a l  p r e s -  
s u r e  and then  in  v a c u o .  The  r e s i d u a l  y e l l o w  p o w d e r e d  II  was  s u i t a b l e  fo r  s u b s e q u e n t  t r a n s f o r m a t i o n s  w i t h -  
out a d d i t i o n a l  p u r i f i c a t i o n .  C r y s t a l l i z a t i o n  f r o m  anhydrous  benzene  gave  long y e l l o w  p r i s m s .  

2-(2-Quinolyl)-5,6-benzocinchoninic  A c i d  D i e t h y l a m i d e  (III).  A 3 .69 -g  (0.02 mole)  s a m p l e  of II was  
r e f l u x e d  wi th  40 m l  of a n h y d r o u s  d i e t h y l a m i n e  fo r  2 h .  The m i x t u r e  was  c o o l e d ,  and the p r e c i p i t a t e  was  
s e p a r a t e d  and w a s h e d  wi th  hot  w a t e r  and an a m m o n i a - m e t h a n o l  m i x t u r e  (1 : 1). C r y s t a l l i z a t i o n  f r o m  d i -  
m e t h y l f o r m a m i d e  gave  III  as  a whi te  c r y s t a l l i n e  p o w d e r .  

I s o a m y l  2 - ( 2 - Q u i n o l y l ) - 5 , 6 - b e n z o c i n c h o n i n a t e  (IV). A 3 .69 -g  (0.01 mole)  s a m p l e  of II was  r e f l u x e d  
fo r  1.5 h wi th  20 ml  of a n h y d r o u s  i s o a m y l  a l coho l .  The d a r k  s o l u t i o n  was  coo l ed  and t r e a t e d  with  50% 
aqueous  m e t h a n o l  un t i l  p r e c i p i t a t i o n  was  c o m p l e t e .  The p r e c i p i t a t e  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  
w a r m  m e t h a n o l ,  and c r y s t a l l i z e d  f r o m  d i m e t h y l f o r m a m i d e  to g ive  IV as  a whi te  c r y s t a l l i n e  p o w d e r .  

2 - ( 2 - Q u i n o l y l ) - 5 , 6 - b e n z o c i n c h o n i n i c  A c i d  A n i l i de  (V). A 3 .69 -g  (0.01 mole)  s a m p l e  of II was  r e f l u x e d  
fo r  1.5 h wi th  40 m l  of a n i l i n e .  The m i x t u r e  was  c oo l e d ,  and the p r e c i p i t a t e  was  s e p a r a t e d  and w a s h e d  with  
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�9 hot water and an ammonia -me thano l  mixture (1 :1) .  Crystal l izat ion from dimethylformamide gave V as a 
white powder.  

2-(2-Quinolyl)-5,6-benzoquinolyl (VI). A 3.68-g (0.01 mole) sample of I was heated in an infusible 
test  tube at 260-270 ~ for 30 rain. The test  tube was cooled after the evolution of carbon dioxide gas bubbles 
ceased and the mass  had been converted to a homogeneous melt .  The solidified melt was pulverized and 
crys ta l l ized  f rom isoamyl alcohol or dimethylformamide to give VI as a white crystal l ine powder. 

2-(4-PhenyI-2-quinolyl)-5,6-benzocinchoninic  Acid (VII). As in the preparat ion of I, ?.3 g (0.01 mote) 
of 4-phenylformylquinaldine and 1.43 g (0.01 mole) of fl -naphthylamine gave VII as a white crystal l ine pow- 
der  (from dimethylformamide) .  

The prepara t ion  of acid chloride VIII, diethylamide IX, isoamyl es te r  X, and anilide XIanddecarboxy l -  
ation with convers ion to XII were accomplished via the methods presented above for derivatives of I. 

1o 
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