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2-(4-Phenylquinol in-2-yl )c inehoninic  and 2-(quinoxal in-2-yl ) -5 ,6-benzocinchoninic  acids have 
been synthesized.  They have been subjected to decarboxylat ion and the i r  ch lor ides  and e s t e r s ,  
amides ,  and anil ides have been p r e p a r e d .  The spec t r a l  c h a r a c t e r i s t i c s  of the Cu(I) complexes  
of the de r iva t ives  synthes ized have been obtained. 

With the a i m  of t he i r  poss ible  use as analyt ical  reagents ,  we have obtained 2-(4-phenylquinol in-2-yl ) -  
cinchoninic ac id  (Ia) (by the Pf i tz inger  react ion)  and 2-(quinoxal in-2-yl ) -5 ,6-benzocinchoninic  acid (Ha) 
(by one of the va r i an t s  of the Doebner  synthes is  [1, 2]). The requ i red  2-acety l -4-phenylquinol ine  (IV) has  
been obtained for  the f i r s t  t ime  and its s t ruc tu re  has been conf i rmed  by e l e m e n t a r y  analys is  and by con-  
ve r s ion  into the cor responding  oxime (V). 
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The acids (Ia) and (Ha) were then decarboxyla ted  or  were  conver ted  into the i r  chlor ides ,  and then 
into amides ,  anil ides,  and e s t e r s .  The c h a r a c t e r i s t i c s  of the subs tances  obtained are  given in Table 1. 

CompoUnds (Ia-f) each  have two absorp t ion  bands, in the 264 and 329 nm regions ,  due to rr--Tr* t r a n -  
s i t ions.  A sma l l  ba thochromic  shift  is obse rved  for  the i soamyl  e s t e r  (Ic). The bound s y s t e m s  of quinoline 
and quinoxaline nucle i  (IIa-f} a re  c h a r a c t e r i z e d  by three  absorpt ion bands, in the 255, 280, and 340 nm 
regions ,  the middle band having the g rea t e s t  intensi ty.  

Compounds (I-H) fo rm colored cupra  complexes  soluble in a lcohols .  A compar i son  of the p r o p e r t i e s  
of the Cu(I) complexes  (Ia, c-f) (Table 1) with the resu l t s  obtained prev ious ly  shows that the introduction 
of a phenyl rad ica l  into one of the nuclei i nc rea se s  the intensi ty of colorat ion.  The r ep lacemen t  of the 
quinoline r ing by a quinoxaline r ing leads to the appearance  of an additional s t ronge r  absorpt ion  band in 
the 390-405 nm region.  

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

Ethyl 4-Phenylquinaldinate  (HI). A mix ture  of 2.7 g (0.01 mole)  of 4-phenylquinaldinie acid chloride 
[3] and 27 ml  of absolute ethanol was boiled for  1 h 30 rain. The excess  of ethanol  was dis t i l led off and the 
c r y s t a l s  that deposi ted were  sepa ra ted  off. Yield 2.55 g (92%), mp 130~ (from aqueous ethanol).  Found: 
C 77.8, H 5.1; N 5.0%. CIsHIsNO2. Calculated: C 77.9; H 5.4; N 5.1%. 
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T A B L E  1. Compounds  ( I - I I ) a n d T h e i r C u ( I )  C o m p l e x e s  
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295--296 C2sH~602N2 7,5; 7.6 
275--277 C2~HI~ON2C1 7,0; 7.2 
136--138 C3oH~O2N,~ 6.1:6.2 
232--233 C29H2sON3 9.6:9.6 
328--330 CaH21ON3 9.2: 9.5' 
196--198 C24HI6N2 8,5; 8,7 
266--267 C22H~aNaO2 12,0; 12,1 

257--258 C2~H12ON3C1 11,5;11,4 
334 335 C27H330_~N3 10.1:10,2 

200 C~6H~2N40 13,6:13.7 

345--346 C28H28N40 13.3:13,3 

240 C21H~3Xa 13.6:13.7 

7,4 
7,l 
6,3 
9.7 
9.3 
8.5 
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11.4 
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13,8 1660 

13.1 1640 

13.7 -- 

i 
t735 556 4,00 36 
1762 --  -- ~ 95 
1754 570 4,01 ~ 65 
1640 550 3,98 :~ 68 
1660 560 4.08 �9 72 
--  550 3,96 : 60 

1735 400 4,6'1 23 
552 3,95 i 

1780 -- 95 
1716 405 4.56 55 

552 3,89 
39O 4.56 60 
552 3,92 
4O5 4.53 52 
552 3.84 
4OO 4.66 8O 
552 3,89 

* In K B r  t a b l e t s .  

2 - A c e t y l - 4 - p h e n y l q u i n o l i n e  (IV). A m i x t u r e  of 1.1 g of m e t a l l i c  sod ium,  2.3 g of  abso lu te  e thanol ,  

and 40 m l  of  dry  to luene  was hea ted  un t i l  the r e a c t i o n  c e a s e d .  Then  4.53 g (0.012 mo le )  of  (III) and 3.1 g 

(0.018 mole )  of e thy l  ace ta t e  w e r e  added and the m i x t u r e  was s t i r r e d  at l l 0 ~  fo r  5 h. The y i e ld  of the 

sodium sa l t  of  the  e s t e r  of  4 - p h e n y l q u i n a l d i n o y l a c e t i c  ac id  was  5.2 g. Th is  sa l t  (10.5 g; 0.03 mole )  was 

bo i led  with 400 m l  of w a t e r  and 14 ml  of c o n c e n t r a t e d  su l fu r i c  ac id  fo r  12 h, then  the m i x t u r e  was coo led  

and f i l t e r e d ,  the f i l t r a t e  was  m a d e  a lka l ine ,  and the p r e c i p i t a t e  was s e p a r a t e d  off. Yie ld  3.7 g (50%); mp  

340-342~ (decomp. ,  f r o m  wa te r ) .  Found: C 77.1; H 5.3; N 5,4%. CI?HI3NO. Calcu la ted :  C 79.3; H 5.1; 

N 5.3%. 

2-Acetyl-4-phenylquinoline Oxime (V). A mixture of 2.47 g (0.01 mole) of (IV), 0.7 g (0.I mole) of 
hydroxylamine hydroehloride, and 8 ml of a 5 M solution of sodium acetate was heated for 3 h. The pre- 
cipitate that deposited (2.1 g, yield 80%) had mp 199-200~ (from ethanol). Found: C 77.6; H 5.1; N 10.9%. 
CI?H~4N20. Calculated: C 77.7; H 5.3; N 10.7%. 

2-(Quinoxalin-2-yl)-5,6-benzocinchoninie Acid (Ha). A mixture of 1.4 g (0.01 mole) of fi-naphthyl- 
amine, 1.6 g (0.01 mole) of quinoxaline-2-carbaldehyde, and 50 ml of propanol was boiled for I0 min. Then 
I0 ml of a solution of 3.5 g (0.04 mole) of pyruvic acid and 0.5 g of hydrochloric acid in propanol was grad- 
ually added. The mixture was boiled for 3 h and cooled, and the precipitate was separated off and crystal- 
lized from dimethylformamide. The method of synthesizing compounds (1) and (II) and of obtaining their 
Cu(1) complexes has been given in a previous paper [4]. 
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