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N*{(5-Methoxy-7-benzofuranyl)1,4-pentanediamine, an oxygen isostere of primaquine was synthesized and

found devoid of antimalarial activity.

J. Heterocyclic Chem., 22, 1377 (1985).

From all the effort [2-4] which has been devoted to find
a compound with greater radical curative activity and bet-
ter tolerability than primaquine (1) nothing has emerged
to replace the 8-aminoquinoline structure.

Surprisingly, little has been done to vary the nature of
the heterocycle itself, and we became interested in prepar-
ing bioisosteres of primaquine. This report describes the
synthesis of the oxygen isostere namely N*(5-methoxy-7-
benzofuranyl)-1,4-pentanediamine (2) which was prepared
as shown in Scheme I.
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Nitration of 2-hydroxy-5-methoxybenzaldehyde (3) affor-
ded 2-hydroxy-5-methoxy-3-nitrobenzaldehyde (4) [5]
which was allowed to condense with diethyl bromoprop-
anedioate to form 5-methoxy-7-nitro-2-benzofurancarboxy-
lic acid ethyl ester (5). This material was hydrolyzed with
potassium hydroxide, and the resulting 5-methoxy-7-nitro-
2-benzofurancarboxylic acid (6) was decarboxylated in the
presence of copper and quinoline to afford 5-methoxy-7-
nitrobenzofuran (7) [6]. Catalytic hydrogenation over
Raney nickel produced 5-methoxy-7-benzofuranamine (8).

Reaction of 5-methoxy-7-benzofuranamine (8) with 2-(4-
bromopentyl)-1H-isoindole-1,3(2H)-dione [7] afforded 2{4-
[(5-methoxy-7-benzofuranyl)amino]pentyl]-1H-isoindole-
1,3(2H)-dione (9). Treatment with hydrazine and then with
hydrochloric acid afforded the desired 2 which was isola-
ted as the phosphate salt.

Compounds 2 and 8 were administered in a single sub-
cutaneous dose to mice infected with a normal drug sensi-
tive strain of Plasmodium berghei [8] and were found de-
void of antimalarial activity even at doses up to 640 mg/kg.
Inactivity against the blood stages of the parasite is not
unexpected for an 8-aminoquinoline related structure. Un-
fortunately testing in a primate model to reflect activity
against the tissue stages has not been available.

EXPERIMENTAL

All melting points (uncorrected) were taken on a Thomas-Hoover capil-
lary melting-point apparatus. The ir spectra were recorded on a Digilab
FTIR-14D spectrophotometer in potassium bromide discs. The nmr spec-
tra were recorded on a Bruker WH90 MHz or a Varian EM390 MHz
spectrophotometer in hexadeuterio-dimethyl sulfoxide and in § parts per
million relative to tetramethylsilane.

Compounds 4-7 were prepared following literature procedures [2,3].

5-Methoxy-7-benzofuranamine Monohydrochloride (8).

A solution of 6.9 g (0.036 mole) of 5-methoxy-7-nitrobenzofuran in 100
ml of methanol and 100 ml of tetrahydrofuran was hydrogenated over 0.6
g of Raney nickel at an initial pressure of 51.7 psi and at room tempera-
ture for 21 hours and then concentrated to dryness under vacuum. Tritu-
ration of the oil with 2-propanol containing hydrogen chloride afforded
5.0 g(70%) of 8 as the hydrochloride salt, mp 210-213°; nmr: 6 = 8.07(d,
1H, H-2), 7.09 (d, 1H, H-4 or 6, exchanged by addition of deuterium ox-
ide), 6.95 (m, 2H, H-4 or 6 which is exchanged by addition of deuterium
oxide and H-3), 3.80 (s, 3H, CH,).

Anal. Caled. for CH,NO,-HCI: C, 54.14; H, 5.05; N, 7.02; CI-, 17.76.
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Found: C, 54.06; H, 5.02; N, 6.98; Cl-, 17.98.
N*{5-Methoxy-7-benzofuranyl)1,4-pentanediamine Phosphate (1:1) (2).

A solution of 3.0 g (0.015 mole) of 5-methoxy-7-benzofuranamine
hydrochloride in 20 ml of water was made basic with ammonium hydrox-
ide and extracted with ether. The ether was washed, dried, and concen-
trated to dryness under vacuum. The residue was combined with 1.6 g
(0.005 mole) of 2{4-bromopentyl)1H-isoindole-1,3(2H)-dione [4] and heat-
ed at 120° for 1.5 hours. The mixture was allowed to cool, an additional
1.3 g (0.004 mole) of the bromo compound was added. The mixture was
again heated with stirring at 120° for 2 hours, allowed to cool, taken up
in water and dichloromethane, and filtered. The organic layer was sepa-
rated, washed with water and with saturated sodium choride solution,
dried over magnesium sulfate, and concentrated to dryness. The residue
was chromatographed over 105 g of silica eluting first with 250 ml of di-
chloromethane and then with a 2% solution of ethyl acetate in dichloro-
methane. Fractions containing product, R, (silica-4% ethyl acetate in di-
chloromethane) = 0.6, were concentrated to dryness and combined to af-
ford 2.0 g of product, contaminated with 5-methoxy-7-benzofuranamine,
R, = 0.5. The nmr spectra confirmed the presence of the desired 2{4-{(5-
methoxy-7-benzofuranyl)amino]pentyl}-1H-isoindole-1,3(2H)-dione (9).

A mixture of 2.0 g of the crude 9 and 1 ml of 85% hydrazine in 30 ml
of methanol was heated under reflux for 3 hours, allowed to cool, combin-
ed with 15 ml of 1N hydrochloric acid, heated under reflux for 1 hour,
and concentrated under vacuum to remove the methanol. The concen-
trate was treated with 10% sodium hydroxide until its pH was about 4.5
and was then extracted with ether. The pH of the aqueous layer was ad-
justed to 7 with sodium hydroxide and extraction was repeated. Finally,
the pH was adjusted to 10. The solution was extracted with ether and this
last extract was washed, dried, and concentrated. The residue was dissol-
ved in ether and combined with 0.4 ml of 85% phosphoric acid in 3 ml of
ethanol. The resulting gummy precipitate was triturated successively
with ether, 2-propanol, acetone, and methanol and then recrystallized
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from methanol ether to give 0.6 g (19% from compound 8) of 2, mp
187-193° dec; nmr: 6 = 7.81 (d, 1H, H-2), 6.73 (d, 1H, H-3), 6.33 (d, 1H,
H-7 or H-5), 6.09 (d, 1H, H-5 or H-7), 3.70 (s, 3H, OCH,), 3.6 (m, 1H, -CH),
2.72 (m, 2H, -CH,NH,), 1.61 (m, 4H, {CH,),), 1.10 (d, 3H, CH,).

Anal. Caled. for C,,H, N,0,-H,PO,: C, 48.55; H, 6.69; N, 8.09. Found:
C, 48.30; H, 6.94; N, 7.93.
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