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The biological p roper t i es  of pyrido[2,3-g]quinoline der ivat ives  have had ex t remely  l imi ted invest i -  
gations. Of the compounds in this se r i es ,  the anthelmintic activity (ant ischis tosomiasis  activity) for  2,7- 
dimethyl-3,8-bis-(diethylaminomethyl)-4,9-diethoxypyrido[2,3-g]quinol ine has been repor ted  [1]. The 4,9- 
diamino substi tuted pyrido[2,3-g]quinolines have remained  unknown up to the present .  They are  of in te res t  
because they a re  s t ruc tura l  analogs of the widely used ant iparasi t ic  prepara t ions ,  the 4-aminoquinoline and 
9-aminoacr idine derivat ives.  

We synthesized the 4,9-diamino substi tuted pyrido[2,3-g]quinolines (lia-d, see Table 1) by a method 
developed for  s imi la r  sys tems [2-4]. 1,2,3,4,6,7,8,9-Octahydro-4,9-dioxopyrido[2,3-g]quinoline (I), which 
was conver ted  into l i a -d  by react ing it with alkyl(aryl)amines in boiling isoamyl alcohol in the p resence  
of an oxidizing agent, s e rved  as the start ing mater ia l .  The react ion was accompanied by the splitting off 
of water ,  by the introduction of the amine substi tuents into the 4th and 9th positions,  and by the complete 
aromat iza t ion of the par t ia l ly  hydrogenated pyridine r ings of molecule I. 
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In order to confirm the structure of lla-d as compounds having an aromatic structure, one of the above 
(lld) was prepared by a different route: one using an aromatic derivative of pyrido[2,3-g]quinoline. For 
this purpose, I was dehydrogenated with palladium on carbon into pyrido[2,3-g]quinoline[iH,6H]-4,9-dione 
(liD; the latter was converted into 4,9-dichloropyrido[2,3-g]quinoline (IV) by treatment with phosphorus 
oxychloride. Compound lid was obtained by reacting IV with l-methyl-4-p-aminophenylpiperazine [5]; ac- 
cording to its physicochemieal constants, IR, and UV spectra (see Fig. i), it was identical to the lid sample 
obtained by the direct reaction of I with this same amine. 
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TABLE 1. 4,9-Diamino Substituted Pyrido [2,3'g]quinolines 

Corn- Yield* pound R (%) M.p. (in deg) 

I Ia  

IIb 

IIc 

lid 

CHa (CH~)3--CH3 
I 

(C~Hs)~N (CH~)aCH -- 

-C- C-U 

64 

62 

57 

68 

350--2 
(from dimethytformamide) 

185-6 e (from heptanonitromethan ) 

>360 (decomp., from 
methanol) 

>360 (decomp.)~ 

C o N -  
pound 

IIa 

IIb 

IIc 

II d 

Color of reaction 
product 

Light-yellow plates 

yellowish -green 
powder 

Reddish -orange 
powder 

Light-green powder 

Found (-~ 

17,38 

16,89 

13,04 

19,78 

Empirical 
formula 

C2oH~6N4 

C3oH4sN6 

C, 6H 2~N 402 

I 

E 
!73,92 

73,09 

C H 

74,79 8,12 

75,11 8,51 

73,73 5,41 

73,12 7,14 C3~H3sNs 

Calc. (~r~ 
H N 

8,11 17,38 

8,02 17,05 

5,25 13,26. 

6,86 20,06, 

*By method A. 
SMethod of purification is given in the Experimental  section. 
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Fig. 1. UV spect ra  of IId. 1) IId 
obtained f rom I [Xma x (log 8) 258 
and 446 nm (4.71; 4.41)]; 2) IId ob- 
tained f rom IV [Xma x (log 8) 258 
and 446 nm (4.68; 4.39)], in a 0.1 
N aqueous hydrochlor ic  acid so-  
lution, SF-4 spect rophotometer .  

The compounds synthesized were tested for their ant imalar ial  
and anthelmintic activity. In doses close to the maximum bearable,  
compounds IId (0.9 g/kg) and IIb (0.005 g/kg) do not have any effect 
on the asexual e ry throcyt ic  forms of Plasmodium berghei .  Com- 
pound rid at a daily dose of 1 g/kg for four days was effective in 
36% of the cases  against t r ichocephal tas is  of white mice (Tricho- 
cephalus muris) .  This same compound brought about the r ecove ry  
of five out of six mice f rom hymenolepidiasis (Hymenolepis nana) 
at a dose of 0.7 g/kg,  and possessed  100% activity at a dose of 1 
g/kg.  Compound IId of all the 4,9-diamino substi tuted pyrido [2,3-g]- 
quinolines we synthesized is the least  toxic; doses of 10 g/kg of 
weight are  well tolerated by the animals .  

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

4,9-Diamino substituted pyrido[2,3-g]quinolines (Ha-d). A. 
A mixture of 0.02 mole of I, 0.04 mole of amine, 0.01 mole of o- 

nitrophenol, and 20 ml of isoamyl alcohol was heated with agitation for 3 h at 150-170~ while azeotropical ly  
distilling off the water  formed.  After  cooling the react ion mixture,  the precipitate that formed was f i l tered 
off. The compounds were  purif ied by reprecipi ta t ion and crystal l izat ion.  Compounds IIa and b are  highly 
soluble in the major i ty  of organic solvents;  IIc and d are  poorly soluble (see Table 1). 

B_z A mixture of 0.25 g of IV and 0.38 g of 1-methyl -4-p-aminophenylpiperaz ine  was boiled in 10 ml 
of 2 N hydrochloric  acid for 1 h. The react ion mixture was t reated with carbon, made alkaline, and t h e p r e -  
cipitate that formed was isolated. The product  was purified by boiling it in dimethylformamide and r e p r e -  
cipitating it. The yield of I I d w a s  0.43 g (77.2%), mp>360~ Found%: N 19.92. C34H38N 8. Calculated%: 
N 20.16. 

Pyrido[2,3-g]quinoline-[1H,6H]-4,9-dione (HI). A mixture of i g of I, 1 g of 20% palladium on carbon, 
and 100 ml of p-xylene was boiled 8 h. The res idue was isolated and t reated with 10% sodium hydroxide 
(10 ml) while heating; the insoluble products were  removed.  The fil trate was t rea ted  with concentrated hy- 
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drochlor ic  acid until acid, the prec ip i ta te  was i so la ted  and washed with wa te r .  The yie ld  of III was  0.62 g 
(63.2%), the powder was l ight-yel low, m p >  360~ (purified by reprecipi ta t ion) ,  soluble in dilute alkaline so -  
lutions,  poor ly  soluble in the major i ty  of organic  solvents .  Found %: C 67.43; H 3.84; N 12.97. C12HsN202. 
Calcula ted%:  C 67.92; H 3.80; N 13.20. 

4 ,9-Dicbloropyrido[2,3-g]quinol ine (IV). A mixture  of 0.42 g of HI and 5 ml of phosphorus oxychloride 
was boiled 1 h and the excess  phosphorus oxychloride was dist i l led off in vacuo.  Ice was  added to the r e -  
mainder  and, while cooling, it was  t r e a t ed  with an aqueous ammoniaca l  solution until alkal ine.  The p r e -  
cipitate was f i l t e red  off and washed  with wa te r .  Compound IV, 0.38 g (76%), was  obtained. The product  was 
purif ied by r ec rys t a l l i z a t i on  f r o m  benzene followed by vacuum dist i l lat ion (250 ~ 2 mm) .  White c ry s t a l s  
with a g reen i sh  tinge, mp 310-312~ (in a sea led  capi l lary) ,  l imi ted  solubili ty in benzene,  alcohol,  hot di-  
chloroethane,  d imethyl formamide ,  insoluble in wate r .  Found%: C 58.11; H 2.52; C1 28A0; N 10.04. 
C12H6C12N 2. Calcula ted%:  C 57.89; H 2.43; C1 28.47; N 11.24. 
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