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2-(2-Quinolyl)cinchoninic acid was synthes ized ,  decarboxylated,  and i ts  i soamyl  e s t e r  and 
die thylamide were  obtained. The new compounds fo rm colored  Cu(I) complexes .  

Two- r inged  s y s t e m s  with two quinoline r ings a re  known to be complexing agents which have unique 
spec i f ic i ty  for  Cu(I) ions .  We have developed a s imple  method for  the synthes is  of 2-(2-quinolyl)cinchoninic 
acid (I) f rom isa t in  and 2-acetylquinol ine and have found that both I and its de r iva t ives  - i soamyl  e s t e r  and 
diethylamide - f o r m  intensely  co lored  Cu(I) complexes .  Of in te res t  also is the ease  of convers ion  of I to 
2 ,2 ' -diquinolyl  which, as is  well known, is one of the bes t  reagents  fo r  copper  photomet ry  [1,2]. 
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Genera l  Method for  the P r e p a r a t i o n  of Cu(I) Complexes .  A butanol solution of the complexing agent 
was s t i r r e d  v igorous ly  with an aqueous solution containing copper  n i t ra te ,  aceta te  buffer  (pH 6), and hy-  
d roxylamine  hydroch lor ide .  The butanol solution of the Cuff) complex  was sepa ra ted  and centr ifuged,  and 
i ts  spec t rum was obtained with an SF-4A s p ec t ropho tome te r  in 1 - cm quartz cuvet tes .  

2-(2-Quinolyl)cinchoninic acid, in con t r a s t  to i ts  e s t e r  and amide,  f o r m s  a complex which is soluble 
not only in alcohol but also in wa te r .  In this case ,  the solution of the complex was obtained by the addition 
of an aqueous solution of the po tass ium sa l t  of I to an aqueous solution containing copper  n i t ra te ,  buffer ,  
and hydroxy lamine .  

2-(2-Quinolyl)cinchoninic Acid (I). A mix tu re  of 1.47 g (0,01 mole)  of i sa t in  and 12 ml  of 35% aqueous 
po tass ium hydroxide was heated  to the boiling point, 2.38 g (0.015 mole) of 2-acetylquinoline was added, and 
the mix tu re  was heated  with gentle refluxing for  1 h. A copious p rec ip i ta te  began to f o r m  f rom the hot so lu -  
tion, and the mix tu re  was conver ted  to a v iscous  m a s s  on cooling. Af te r  s t e am dist i l la t ion of the excess  2-  
acetylquinoline,  the solution of the po tass ium sa l t  of  acid I was f i l te red  and acidified with acetic acid.  The 
resu l t ing  I was washed  with wa te r  and r ep rec ip i t a t ed  to give 80% of a co lo r l e s s ,  c rys ta l l ine  powder with 
mp  265-267 ~ (decomp.).  It was quite soluble in aqueous alkali  solutions and m o d e r a t e l y  soluble on heat ing 
in organic  so lven t s .  Found %: N 9.4. C19H12N206. Calcula ted %: N 9.3. Xmax,  um (s Cu{I) complex of 
acid I: 554 (7400) in butanol,  554 (5400) in wa te r .  

2-(2-Quinolyl)cinchoninyl  Chlor ide  (II). A total  of 3 g (0.01 mole) of I was ref luxed for  2 h with 50 ml  
of thionyl ch lor ide .  The thionyl chlor ide  was r emoved  on a wa te r  bath, init ial ly at no rma l  p r e s s u r e  and 
then in vacuo.  Compound II was  yellow powder which was suitable for  subsequent  t r ans fo rma t ions  without 
additional pur i f ica t ion .  Crys ta l l i za t ion  f rom dry  benzene gave 94% of yel low needles  with mp  230-235 ~ (de- 
comp. ) .  Found%:  N 8.9. CloHllC1N20. Ca lcu la t ed%:  N 8.8. 

I soamy l  2-(2-Quinolyl)cinchoninate (III). A mix tu re  of 3.2 g (0.01 mole) of II and 30 ml  of i soamyl  a l -  
cohol was ref luxed fo r  3 h, and the alcohol was r emoved  in vacuo (20 mm) on a bo i l ing-wate r  bath. The 
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res idua l  oil was d isso lved  in 50 ml  of boiling ethanol,  and hot wa t e r  was added in smal l  por t ions  to the hot 
solution until  it was sl ightly turb id .  After  24 h the c r y s t a l s  of III  were  f i l te red,  washed with wate r ,  and r e -  
c rys t a l l i zed  to give 54% of long, co lo r l e s s  p la tes  with mp 69 ~ which were  sl ightly soluble in wa te r  and quite 
soluble in organic  solvents  on heating.  Found %: N 7.6. C24H22N202. Calcula ted  %: N 7.6. UV spec t ru m 
of the Cu(I) complex  of e s t e r  III  in butanol: Xmax 550 nm (s 7570). 

2-(2-Quinolyl)cinchoninic Acid Die thylamide  (IV). A mix tu re  of 3.2 g (0.01 mole) of H and 60 ml  of 
die thylamine was ref luxed for  4 h, cooled, and the p rec ip i t a te  of IV was f i l tered,  washed with die thylamine,  
dr ied,  and c r y s t a l l i z e d  f r o m  50% aqueous ethanol to give 69% of c o l o r l e s s  needles  with mp  192 ~ which were  
s l ight ly soluble in wa te r  and quite soluble in organic  solvents  on heat ing.  Found %. N 11.3. C23H21N30. 
Calcula ted  %: N 11.2. UV s pec t rum  of the Cu{I) complex  of amide IV in butanol: k m a x  550 nm (s 7570). 

2,2-Diquinolyl .  A total  of 1.25 g (0.05 mole) of I was heated at 280-290 ~ for  3 h. The cooled me l t  was 
ground into a powder and c ry s t a l l i z ed  twice f rom i soamyl  alcohol to give 50% of a product  with m p  192-193 ~ 
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