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CARBON-13 NMR SPECTRA OF 7-CHLORO-4( SUBSTITUTED AMINO) QUINOLINES 

METABOLITES OF CHLOROQUINE 
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ABSTRACT 

Four 7-hhloro-4-( substitutedamino) quinol ines netabol ites of 

chloroquine and 7-chloro-4-(2-methyl pyrrolidinyl) quinol ine are 
studied by l3C NMR spectroscopy. Assignments and chemical shifts 
are discussed. 

INTRODUCTION 

Previous studies (lm3) concluded that a series o f  degradation 
products is formed during the metabolism of chloroquine 1 (an an- 
timalarial agent) in man. Four of these compounds have been iden- 
tified as 7-chloro-4-(4-hydroxy I-methylbutylamino) quinol ine 2, 
7-chloro-4- (4-N ethylamino 1-methylbutylamino) quinol ine 3, 
7-chloro-4 (4-amino 1-methylbutylarnino) quinoline 4, and 7-chloro- 
4-amino quinoline 5. We report here I3C M4R chemical shifts of the- 
se derivatives and a l so  o f  7-chloro-4-(2-methylpyrrolidinyl) qui- 
no1 ine 5, a secondary product 
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of the synthesis o f  compounds 2 and 4. 
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ATOUK, VIALA, AhD SAMAT 2 

SCHEME 

EXPERIMENTAL 
c_Om_PSou_n_dS_ 
The chloroquine base 1 has been prepared by neutralization of 

chloroquine sulfate (Rhone-Poulenc) in aqueous solution and extrac- 
tion with chloroform. Compound 5(4) was obtained also from Rhone- 
Poulenc . Metabolites - 2 to 4, - previously described by CARMACK et a15) 
have been prepared using their procedure with some modification. 
The hydroxylic canpound 2 is obtained under the conditions foreseen 
by condensation of 4,7-dichloroquinol ine (Aldrich Co.) on 4-amino 
I-pentanol. We have synthesized this latest compound by reduction 
of 4-hydroxy-lmethylbutyl keton oxime with lithium aluminiun hy- 
dride in diethyl ether(6). Compound 2 normally obtained by substi- 
tuting the hydroxyl group (via the bromo derivative ) ,  with N-ethyl- 
amine is purified by chromatography on silicagel : elution with 
chloroform supplies the secondary product - 6 (oil, yield 40 X )  and 
the following elution with methanol leads to the wished product ob- 
tained as an oil (yield 35 %). Compound - 4 is  prepared with the sa- 
me procedure than for - 3 but using liquid ammonia - a s  nucleophile. 
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METABOLITES OF CHLORCQUINE 3 

The crude product is a mixture of 5 and of the considered metaboli- 
te - 4 separated by the same procedure than for - 3. ($,oil, yield 15 %) 

Purity of synthesized compounds has been control led by elemen- 
tary analysis (chlorhydrates of bases) and H NMR spectroscopy 
[VARIAN EM 360 A instrument. Spp/TMS. Protons of arcmatic rings 

are assigned by camparison with the corresponding spectra of chlo- 
roquine salts (7). s = singulet, d = doublet, t = triplet, q = 
quadruplet, m = multiplet. 1, solvent : CDC13t CF3C02H, H-1': 1.43 
(d) ; I-!-2' : 4.1 (m) ; H-3' : 1.78 (m) ; H-4' : 1.78 (m) ; H-5' : 
3.56 (t) ; H-1 : 8.84 (m) ; H-2 : 6.83 (d) ; H-4 : 8.47 (m) ; H-5 
7.57 (d) ; H-7 : 7.90 (wide). - 2, solvent : CDC13, H-1' : 1.25 (d); 
H-2' : 3.57 (m) ; H-3' : 1.67 (m) ; H-4 : 1.67 (m) ; H-5': 2.83 (t) 
H-1 : 8.40 (d) ; H-2 : 6.30 (d) ; H-4 and H-5 : 7.62 to 7.92 (m) ; 
H-7 : 7.22 ( s  wide) ; C Y  (NHC&$H3) : 2.65 (9) ; (NHC3C13) : 
1.10 (t) ; NH : 5.63 (wide). - 3, solvent CDC13, H-1' : 1.25 (d) ; 
H-2' : 3.70 (m) ; H-3' : 1.63 (m) ; H-4' : 1.63 (m) ; H-5' : 2.67 (t) 
H-1 : 8.40 (d) ; H-2 : 6.30 (d) ; H-4 and H-5 : 7.60 to 8.10 (m) ; 
7.12 (s wide). 4, - solvent CDC13 t DFlSOid6 + CF3C02H, H-1' : 1.46 (d); 
H-2' : 4.30 (m) ; H-3' : 1.8-1.9 (m) ; H-4' : 1.8-1.9 (m) ; H-5' : 
3.65 (rn) ; H-1 : in multiplet 7.9-8.8 ; H-2 : 6.55 (d) ; H-4 : in 
multiplet 7. 9-8.8 ; H-5 : 7.40 (m) ; H-7 : 7.8 ( s  wide)d 

1 

Carbon - 13 NMR 
Nucleus 13C ; frequency : 20 MHz ; instrment : VARIAN 
- - - - - - - - _ _  

FT-80 A ; mode FT ; lock internal from the deutered solvent ; tem- 
perature : 30' C ; concentration : -0.1 mole 1-1 ; tube size : 10 
m O.D. ; standard internal TFlS or central pick of DMSO d6 as 40.5 
ppm TMS ; pulse conditions : pulse width : 8 11s ; flipangle : 45'; 
acquisition time : 0.8 s ; spectral width : 5 KH, ; number of 
transients : 1000 to 33000 ; number of data points : 8 K. 

RESULTS AND DISCUSSION 

Carbon-13 chemical shifts of the cited canpounds are reported 
on table 1. Assignments are made on signal multiplicities deterni- 
ned from off resonance decoupling spectra and comparison with the 
13C spectra of chloroquine salt in D20 (8 1 . 
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METABOLITES OF CHLOROQUINE 5 

For metabolitesz, 2, 4 very weak variations are observed on 
the ring. Only with - 6, chemical shifts of carbon atoms neighboured 
the 4-substituent are different from the corresponding atoms of the 
others compounds of the series because of the structural modifica- 
tion involved (the 4-substituent is here a cyclic pyrrolidin). We 
can also observe chemical shifts slightly differents on this subs- 
tituent, in particular on C-2' C-5' and C-1'. On the other metabo- 
lites chemical shifts of the carbon chain are varying in accordan- 
ce to the effect of the terminal substituent. 
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