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Synthetic Amebicides. V. 6-(Mono- and Dial-
kylaminoalkylamino) -3 - methyl-7H-dibenz-
[f,ijlisoquinoline-2,7(3H)diones!
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A variety of amine derivatives of nitrogen
heterocyclic compounds has been reported to
possess activity against Entamoeba histolytica, the
causative agent of amebiasis.? Among these, strik-
ing activity has been observed with polycyeclic
amines such as 7-aminobenz[clacridines of general
formula I%* and 6-aminoanthrapyrimidines of
structure II,* where Y represents an alkylene
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radical. In a search for polycyclic amines
with antiamebic activity, we have synthesized a
series of 6-(mono- and dialkylaminoalkylamino)-
3-methyl-7H-dibenz[f,ij Jisoquinoline-2,7(3H)diones
(IV) (Table I) for biological evaluation. These
compounds were prepared by the condensation

of the commercially available® 6-bromo-3-methyl-
7H-dibenz [f,ij lisoquinoline-2,7(3H)dione (III) with
the appropriate N-monoalkyl-or N,N-dialkylalkyl-
enediamine utilizing xylene, pyridine or excess
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(3) E. F. Elslager, A. M. Moore, F. W. Short, M. J.
Sullivan, and F. H. Tendick, J. Am. Chem. Soc., 79, 4699
(1957); F. W, Short, E. F. Elslager, A. M. Moore, M. J.
Sullivan, and F. H. Tendick, J. Am. Chem. Soc., 80, 223
(1958); P. E. Thompson, D. A. McCarthy, J. W. Reinertson,
A. Bayles, and H. Najarian, Antibiotics & Chemotherapy, 8,
37 (1958).
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6-(MoNo- AND DIALKYLAMINOALKYLAMINO)-3-METHYL-7 H-D1BENZf,ij] 180QUINOLINE-2,7(3H)DIONER®
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amine as the solvent. The N-monoalkyl- and
N,N-dialkylalkylenediamines have been described
previously.?

The 6-(mono- and dialkylaminoalkylamino)-3-
methyl - 7H - dibenz(f,ijJisoquinoline-2,7(3H)-
diones described in the present communication
were tested by P. E. Thompson and co-workers of
these laboratories against E. histolytica in wvitro,®
and when indicated, against acute intestinal ame-
biasis in rats,” amebic colitis in dogs® and amebic
hepatitis in hamsters.® Although details of these
test results will be presented elsewhere,? the fol-
lowing highlights might be mentioned here. The
dibenzisoquinolinediones listed in Table I were
amebicidal ¢n vitro at concentrations of 2 to 67
ug./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-
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pound Vb,!! which lacks the basic side chain, was
inactive n vitro at 2000 ug./ml. and was ineffective
against intestinal amebiasis in the rat at the
M.T.D.
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EXPERIMENTAL!?

Methods for preparing 6-(mono- and dialkylaminoalkyl-
amino)-3-methyl-7H - dibenz|f,15)isoguinoline - 2,7(3H )diones
(Table I). Procedure 1. 6-(3-Isopropylaminopropylamino)-3-
methyl-7H-dibenz[f,i7]isoquinoline-2,7(SH )dione. A mixture
of 68 g (0.2 mole) of 6-bromo-3-methyl-7H-dibenz-
[f,ijlisoquinoline-2,7(3H)dione and 130 g. (1.6 mole) of N-
isopropylpropylenediamine was stirred and heated at ap-
proximately 120° for 24 hr. The red solution was cooled
and poured into a mixture of 200 ml. of water and 40 g. of
sodium hydroxide. Excess starting amine was 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 was treated with decolorizing charcoal, filtered, and
the red filtrate was made strongly alkaline with 209, sodium
hydroxide solution. The alkaline solution was decanted and
the residue crystallized from acetone or benzene.

Procedure I1. 6-(3-Dimethylaminopropylamino)-S-methyl-
7H-dibenz[f,ij)isoquinoline-2,7(3H )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 at 50° for 18 hr. The product was
purified by extraction with 109, acetic acid and crystalliza-
tion from acetone as outlined under procedure I above.

Procedure I11. 3-Methyl-6-{6-(1-piperidyl)-amylamino)-7H-
dibenz[f,ij)isoquinoline-2,7(3H )dione. A mixture of 34 g.
(0.1 mole) of 6-bromo-3-methyl-7H-dibenz(f,ij]isoquinoline-
2,7(3H)dione, 34 g. (0.2 mole) of 1-(5-aminopentyl)piperi-
dine, and 60 g. of dry pyridine was heated under reflux for
18 hr. The red reaction mixture was cooled, poured into a
51. three-neck flask containing 200 ml. of 2N sodium hy-
droxide solution, and steam distilled for 3 hr. Upon cooling,
the alkaline supernatant liquid was 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 was crystallized
from acetone.
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(12) All melting points are uncorrected.



