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A variety of amine derivatives of nitrogen 
heterocyclic compounds has been reported to 
posseas activity against E~&moeba histolyticcr, the 
causative agent of amebiasis.2 Among these, strik- 
ing activity has been observed with polycyclic 
amines such as 7-aminobenz [clacridinea of general 
formula 1'18 and 6aminoanthrapyrimidinea of 
structure IIJ4 where Y represents an alkylene 

N-N 

radical. In a search for polycyclic amines 
with antiamebic activity, we have synthesized a 
series of 6-(mono- and dialkylaminoalky1amino)- 
3-methyl-7Hdibenz [f ,ij ]isoquinoline2,7(3H)dion~~ 
0 (Table I) for biological evaluation. These 
compounds were prepared by the condensation 

4 $ H 3  \ & 7 3  \ / 

/Rl 
111 + D IV \RP 

Br 0 NH-Y-N 

H~N-Y-N<'~' 
RP 

of the commercially available6 6-bromo-3-methyl- 
7Hdibenz [f,ij ]isoquinoline-2,7(3H)dione (111) w i t h  
the appropriate N-monoalkyl-or N,Ndialkylalkyl- 
enediamine utilizing xylene, pyridine or excess 
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amine as the solvent. The N-monoalkyl- and 
N,Ndialkylalkylenediamines have been described 
previously. 3 

The 6-(mono- and dialkylaminoalkylamino)-3- 
methyl - 7H - dibens [ f j j  ]isoquinoline-2,7(3H)- 
diones described in the present communication 
were tested by P. E. Thompson and co-workers of 
these laboratories against E.  histolytica i n  vitro,' 
and when indicated, against acute intestinal ame- 
biasis in rats,' amebic colitis in dogsS and amebic 
hepatitis in hamsters.9 Although details of these 
test results will be presented elsewhere,'O the fol- 
lowing highlights might be mentioned here. The 
dibenzisoquinolinediones listed in Table I were 
amebicidal in vitro at concentrations of 2 to 67 
pg./ml. and each was active against intestinal 
amebiasis in the rat. Five compounds were tested 
against amebic dysentery in dogs and all were 
active. One compound (Va) was tested against 
amebic hepatitis in hamsters and was found to be 
approximately as active as chloroquine. Com- 

N-CHn & / 

0 NHR 
Va, R = -(CH&N(CH& 

b, R --C& 

pound Vb," which lacks the basic side chain, was 
inactive i n  vitro a t  2000 pg./ml. and was ineffective 
against intestinal amebiasis in the rat at the 
M.T.D. 
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EXPERIMENTAL') 

Methods .for preparing 6-(mon+ and diaZkylaminoalky1- 
amino)-d-methyl- 7H-dibenz[ ftijlisopzlinoline-8,7(3H)diolles 
(Table I ) .  Procedure I. 6-( 3-Zsopmpylamimpropylamino)-3- 
m e t h y l - 4 H ~ ~ a z L f I i j ~ i s ~ u i n o l ~ ~ - ~ , 7 ( ~ H ) d i a e .  A mixture 
of 68 g. (0.2 mole) of f3-bromo-3-methyl-7H-dibens- 
[f,ij1isoquinoline-2,7(3H)dione and 130 g. (1.6 mole) of N- 
isopropylpropylenediamine was stirred and heated a t  ap- 
p r o h t e l y  120" for 24 hr. The red solution was cooled 
and poured into a mixture of 200 rrJ. of water and 40 g. of 
sodium hydroxide. Excess starting amine waa removed by 
steam distillation, the residue was cooled, and the alkaline 
solution decanted from the gummy red solid. The crude 
product was extracted with warm 10% acetic acid, the ex- 
tract waa treated with decolorizing charcoal, filtered, and 
the red filtrate waa made strongly alkaline with 20% sodium 
hydroxide solution. The alkaline solution was decanted and 
the residue crystalliied from acetone or benzene. 

Procedure 11. 6-( 3-Dimethylaminoprop ylumino )&meth yl- 
'IHdibmzlf,ij]isoquindi~-~,Y(SH)dione. A mixture of 68 g. 
(0.2 mole) of 6-bromo-3-methyl-7H-dibenz [f,ij]isoquinoline- 
2,7(3H)dione, 40.8 g. (0.4 mole) of N,N-dimethylpropylene- 
diamine and 350 ml. of xylene was heated under reflux for 
24 hr. The red solid that separated was collected by filtra- 
tion and dried in vacuo a t  50" for 18 hr. The product waa 
purified by extraction with 10% acetic acid and crystalha- 
tion from acetone as outlined under procedure I above. 

Procedure 111. d-MethyG6-[6-(l-piperidyl)-amyZamim]-YH- 
diaenzV,i~~isosrcinoline-~,7(dH)dione. A mixture of 34 g. 
(0.1 mole) of 6-brom133-methyl-7Hdibena [f,ij] isoquinoline- 
2,7(3H)dione, 34 g. (0.2 mole) of 1-( 5-aminopenty1)piperi- 
dine, and 60 g. of dry pyridine waa heated under reflux for 
18 hr. The red reaction mixture was cooled, poured into a 
5-1. three-neck tlask containing 200 ml. of 2N sodium hy- 
droxide solution, and steam distilled for 3 hr. Upon cooling, 
the alkaline supernatant liquid waa decanted and the dark 
red oily residue extracted with 10% acetic acid. The deep 
red acid extract was treated with decolorizing charcoal, 
filtered, and made strongly alkaline with 20% sodium 
hydroxide solution. The aqueous supernatant layer was de- 
canted from the dark red gum which separated and the 
gum slowly solidified. The crude product waa crystallized 
from acetone. 
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