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In an e a r l i e r  investigation we synthes ized 4--diethylaminoalkylaminobenzo[G]quinolines of genera l  f o r m -  
u la  I and these  compounds were  found to s u rpa s s  the pr inc ipa l  an t ima la r i a l  drug chloroquine in thei r  ch emo -  
therapeut ic  coeff ic ient  and low toxicity [1__, 2 ]. 

la: n= 2 
ib: n: 3 

I 

In an a t tempt  to inc rease  the chemotherapeut ic  p rope r t i e s  of these compounds we have synthes ized a 
n u m b e r  of N-oxide de r iva t ives  with e i ther  a chlorIne a tom in the 10-posi t ion,  o r  a he te rocyc l i c  group or  d i -  
e thanolamine group in the side chain (see Table  1). 

The 10 -ch lo ro - subs  tituted 4-die thylaminoalkyl  aminobenzo [G ]quinolines (XII and X III) and 4 - h e t e r o -  and 
4-d ie thanolaminoa lky lamino-subs t i tu ted  benzo[G]quinolines (II-XI) we re  p r e p a r e d  by the condensation of the 
2,3--dihydrobenzo[G]quinoline-4-(1H) with the amine in the p r e sence  of an oxidizing agent  with azeot ropic  d i s -  
t i l lat ion of the wa t e r  fo rmed  [3 ]. 

The N-oxides  of Ia and b (XWa and b) we re  obtained by the oxidation of 4-chlorobenzo[G]  quinoline Of W) 
with m-ch lo rope rbenzo i c  acid followed by reac t ion  of the N-oxide of the 4-chlorobenzo[G]quinoline obtained 
(XV) with the amine in ethanol in the p r e s e n c e  of hydrochlor ic  acid. 

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

P h a r m a c o l o g i c a l  

The act ivi ty and toxici ty of compounds I I -XIII  and XVI were  studied using non-ped igree  white mice .  
The i r  an i t ima la r ia l  action on the asexual  e ry th rocy te  s tages  of the m a l a r i a  inducer P la smodium berghe iwas  
studied. 

The an t ima la r i a l  act ivi ty was obtained f r o m  the chemotherapeu t ic  coeff ic ient  - the re la t ionship  between 
the act ivi ty and toxici ty of the tes ted  compounds compa red  with a s tandard  compound; the s tandard  chosen was 
delagfl  [chloroquine]. 
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It was found that oxidation of Ia and b to the N-oxides XVIa and b was accompanied by an increase  in 
toxici ty [4] and a lowering or  loss of ant imalar ia l  activity. In this the 4-aminobenzo[G]quinolines differ  f rom 
the 4-aminoquinolines and the 9-aminoacr id ines ,  the N-oxides of which a re  cha rac t e r i zed  by h igher  anti-  
mala r ia l  activity and lower toxicity than the s tar t ing  compounds [5-8]. 

The introduction of a halogen into position 10 of compounds Ia and b to give compounds XII and XIII 
caused an inc rease  in toxicity [4] and loss of ant imalar ia l  activity.  S imi lar  resul t s  a re  observed for  the 
analogous 4-aminoquinolines and 9-aminoacr id ines .  The p resence  of a halogen atom in position 8 o r  5, i .e. ,  
in the per i  position to the ring ni trogen atom causes  complete  loss of ant imalar ia l  action [9, 10]. 

When the diethylamino group in the side chain of Ia and b is replaced by a he te rocyc l ic  radical  or  di-  
ethanolamino group there  is an increase  in toxicity [4] and the ant imalar ia l  activity is lowered (compounds 
VII, VIII, and XI) or  complete ly  lost  (compounds II-VI, IX, and X). It should be noted that quinoline compounds 
of s imi la r  s t ruc tu re  with a piperazine group in the side chain exhibit high ant imalar ia l  activity [11-14]. 

The resul ts  of this investigation show that benzo[G]quinolines differ  in a number  of ways f rom the c o r r e -  
sponding quinoline and acridine der ivat ives .  

C h e m i c a l  

N-oxide of 4-Cblorobenzo[G]quin01ine (XV). A solution of 10.7 g (0~ mole) of 4-chlorobenzo[G]quinoline 
(XIV) in 160 ml of ch loroform is added to a solution of 8 g of m-ch loroperbenzo ic  acid in 240 ml of ch loroform,  
the mixture  refluxed for  15 rain, cooled,  and the ch loroform solution washed with a 5% sodium bicarbonate 
solution and then with water .  After  distil l ing off the ch loroform,  9.8 g (85%) of XV is obtained, as yellow c r y s -  
tals mp 160-161 ~ (from aqueous methanol).  Found,%: C1 15.8, N 6.2. C13HsCINO. Calculated, %: C1 15.4; 
N 6.4. 

N--oxide of 4-(/~-Diethylaminoethyl)aminobenzo[G]quinoline (XVIa). A mixture  of 8 g (0.035 mole) of the 
N-oxide of 4-chlorobenzo[G] quinoline {XV), 8.1 g (0.07 mole) of ~ -diethylaminoethylamine,  140 ml of absolute 
alcohol,  21 ml water ,  and 3 drops of concentra ted hydrochlor ic  acid a re  refluxed for  24 h, the alcohol is d i s -  
t i l led off in vacuum, andthe res idue t rea ted  with dilute alkali and ext rac ted  with ch loroform.  After  evaporation 
of  the ch lo ro fo rm,  the res idue is r ec rys t a l l i zed  three t imes f rom benzene to give red c rys ta l s  (3.3 g) of XVIa 
which a re  dr ied at 120~ for  6 h. 

N-oxide of 4-(~/-Diethylaminopropyl)aminobenzo[G]quinoline (XVIb). This is p repa red  by the same 
method and the red c rys ta l s  a re  dr ied o v e r  phosphorus pentoxide for  48 h. 
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