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Possible nonbiodegradability of quaternary carbon 
side chains prompted us to insert such a chain in a 
typical antimalarial drug. Antimalarials of the follow­
ing structure were synthesized. 
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It is of interest that 1 and 3 were active in testing 
against Plasmodium berghei, 1 having a curative rating, 
while 2 was inactive. A similar relationship of the 
amine and corresponding ureide has been noted pre­
viously : 6-methoxy-8-(3-aminopropylamino)quinolme 
was 50 times more effective as an antimalarial than 6-
methoxy-8-(3-ureidopropylamino)quinoline.1 

Antimalarial compounds with quaternary side chains 
have been made previously but for the most part are 
based on the parent structure: 6-methoxy-8-(2,2-
dimethyl-3-diethylaminopropylamino)quinoline.2 '3 

This compound apparently is about equivalent to 
pamaquine in antimalarial activity4 and in addition 
has some anesthetic action. 

Xonbiodegradable side chains have been incorpo­
rated in antimalarial compounds previously, but they 
have been based on a tertiary carbon rather than 
quaternary carbon structure such as, for example, 7-
chloro- 4 - (4 - diet hylamino - 4 - methylbutylamino) quino-
line.6 

Experimental Section 

7-Chloro-4-(3-amino-2,2-dimethylpropylamino)quinoline (1).— 
To 30 g (0.3 mole) of 3-amino-2,2-dimethylpropylamine (Aldrich 
Chemical Co.), held at 150° with stirring, 10 g (0.05 mole) of 
4,7-dichloroquinoline, dissolved in 37 g (0.36 mole) of 3-amino-
2,2-dimethylpropylamine, was added dropwise over a period of 
8 hr. The excess diamine was removed by distillation at water 
aspirator pressure, and the residue was dispersed in dilute NH3, 
filtered, and washed with water. Extraction from a Soxhlet cup 
with hexane yielded 7.6 g (58%) of white, disklike crystals: 
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mp 94-95°; neutr equiv, 269 (calcd 263.5). The free base 
tended to react with C0 2 to form a high-melting, insoluble com­
pound which could be reconverted to the free base by reextrac-
tion in a Soxhlet. The dihydrochloride salt was made by solution 
in 5% IIC1, evaporation to dryness, and recrystallization from 
isopropyl alcohol to which a few drops of water were added, 
mp 280-290° dec. 

Anal.6 Calcd for Ci4H20Cl3N3 • H 2 0 : CI, 29.97; N, 11.90. 
Found: CI, 29.91; N, 11.83. 

7-ChIoro-4-(3-ureido-2,2-dimethylpropylamino)quinoline (2).— 
The diamine 1 (2.15 g, 0.0064 mole), 5 g (0.083 mole) of urea, 
40 ml of water and 5 drops of concentrated HC1 were refluxed for 
4 hr during which time crystals deposited. The crystals were 
recrystallized from alcohol as 1.3 g (37%) of white needles, mp 
219-219.5° gas dec. 

Anal. Calcd for Ci5H10ClN4O: C, 58.73; H, 6.24; CI, 11.56; 
N, 18.28. Found: C, 58.52; H, 6.24; CI, 11.56; N, 18.26. 

7-Chloro-4-(3-ethylcarbamido-2,2-dimethylpropylamino)quin-
oline (3).—To a stirred solution of 2 g (0.0074 mole) of 1 
in 10 ml of pyridine, 2.2 g (0.02 mole) of ethyl chlorocarbonate 
was added dropwise. The contents were then heated to 60° 
for 15 min, cooled, poured into water, and neutralized carefully 
with NH3. The precipitate was filtered, washed with water, 
and recrystallized from 75% aqueous ethanol yielding colorless 
needles, 1.6 g (65%), mp 161-162°. 

Anal. Calcd for CnH22ClN302: Cl, 10.57; N, 12.51. Found: 
CI, 10.50; N, 12.46. 

Pharmacology.—Five mice were infected with a lethal dose of 
P. berghei 3 days prior to administration of the chemical at various 
dose concentrations (see Table I) . The chemical was introduced 
subcutaneously in oil. Mean survival time of infected control 
mice is 6.5 ± 0.5 days. Extension in survival time of chemically 
treated mice is interpreted as evidence of antimalarial activity. 
Number of mice surviving (out of five) after 30 days is suggestive 
of curative rating. 

TABLE I 

Compd 

1" 

2 

3 

Dose level, 
mg/kg 

40 
160 
640 
160 
640 
40 

M. ean survival 
days 

12.6 

6.6 
9.4 

13.6 

time, 
No. surviving at 
end of 30 days 

(cures) 

I 
2 

" Tested as dihydrochloride hydrate. 
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In a continuing search for new 5-nitro-2-furyl hetero­
cycles which might possess useful antimicrobial activ­
ity, a series of 1-alkyl- and l-aryl-5-(o-nitro-2-furyl)-
tetrazoles was prepared. Syntheses and in vitro anti­
bacterial data for these tetrazoles are reported. 

Chemistry.—The unsubstituted 5-(5-nitro-2-furyl)-
tetrazole (1) was prepared by the method of Finnegan, 
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