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REDUCTIVE CYCLIZATION OF 3- (o-NITROBENZYLIDENE)-2,4-DIOX0O-

PENTANOIC ACID AND ITS ESTER

Osaka College of Pharmacy, 2-10-65, Kawai, Matsubara, Osaka, Japan

Catalytic reduction of 3-{o-nitrobenzylidene)-
2,4-dioxopentancic acid(l) and its methyl ester(2)
in methancl gave 2-methyl-3-(a-hydroxy)quinoline-
acetic acid l-oxide(3), and methyl 1,4-dihydro-
l1-hydroxy-4-methoxy~2~-methyl-3-quinclineglyoxylate

(8) in 88% and 91% yields, respectively.

-Cyclization of benzylidene compounds with ortho nitro group
to heterocyclic compounds has widely been investigatedl.

Previously we reported the reductive cyclization of 3-{(o-
‘nitrobenzylidene)pentan-2,4-dione to give a mixture of 3-acetyl-
quinaldine as minor product and the corresponding N-oxide as main
onez. On the continuation of this work, we now wish to report the
convenient synthesis of 3-quinolineacetic acid l-oxide and l-hy-
doxy~1l,4-dihydroquinocline by reductive g¢yclization of 3-{o-nitro-
benzylidene)-2,4~dioxopentanoic acid(l), mp 183-185°, prepared by
the Knoevenagel condensation of o-nitrobenzaldehyde with ethyl
acetopyruvate in the presence of piperidine at 30°, and the cor-

responding methyl ester (2}, mp 99-100°.
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Catalytic hydrogenation of 1 over 5% Pd-C as catalyst in
methancl (about three equivalent amounts of hydrogen were up-
taken) gave a 88% yield of Z-methyl-3-({a-hydroxy)quinoline-
acetic acid l-oxide(3) as colorless needles, which was converted
into the methyl ester(4) by action of diazomethane. The structure
of 3, mp 243-244°(dec.}, was deduced on the basis of the follow-

ing evidence: ir v max (KBr) 3450, 1700 cm_l, uv A ing

mm{log &)
240(4.18), 320(3.85); nmr (DMSO“dG) 68 2,67(3H, 8, CEB), 5.45

(21, s, CH-OH), 8.55(lH, 44, J=3,8 HZ, CS—E). Moreover manganase
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‘dioxide oxidation of 3 in dimethylsulfoxide and 4 in chloroform
gave 2-methyl~3-gquinolinecarboxvaldehyde l-oxide(§)3 and methyl
2-methyl~3-quinolineglyoxylate l-oxide(6) in good vields, re-
gspectively. Reaction of 4 with acetic anhydride gave a 75% yield
of methyl 2-acetoxymethyl-3-(c-acetoxy)quinolineacetate(7), mp
84-85°, which is the general reaction of the aromatic amine
N-oxide with alkyl substituents at 2—position4.

On the other hand, catalytic hydrogenation of 2 over 5% Pd-C
in methanel {about two equivalent amouts of hydrogen were up-
taken) gave methyl 1,4-dihydro-l-hydroxy-4-methoxy-2-methyl-3-
quinclineglyoxylate(8) in 91% yield as colorless needles, mp

188-189°. The structure of 8 was confirmed on the basis of the
1

following evidence: ir v max (KBr) 1760, 1620, 1600cm —; uv
A i:g“ nm(log €) 246(4.03); 253(4.06), 264(3.58), 300(3.28), 332

(3.74), 342(3.74); nmr (DMSO—dG) § 2.50(3H, S, C_I_-I_3), 3.38(3d, s,
CO,CH,), 3.65(3H, S, OCH,), 5.62(lH, S, CH), 11.65(1H, S, OH)

This is soluble in aqueous sgodium hydroxide solution and is hydro-
lyzed to the corresponding carboxylic acid(l8) when heated at 75°.
Treatment of 8 with acetic anhydride at 70° gave l-acetoxy deri-
vative(ll), mp 188-189°, wheose ir spectrum showed the strong ab-

sorption band at 1815 om™ due to >NOCOCH 5. Reduction of 8 with

3
zine dust in acetic acid gave methyl 1,4-dihydro-4-methoxy-2-
methyl-3-quinolineglyoxylate(l2) in good yield, which was alter-
natively obtained by catalytic reduction of 11 over 5% PA-C as

catalyst. These chemical reactions are well known in l-hydroxy-

1,4-dihydroquinolin-4-one derivatives5 and will strongly support
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the presence of :N—OH group in compound 8.
- Likewise the same reduction of 2 in ethanol gave the corre-

sponding 4-ethoxy derivative(Q), mp 163-164°.
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The mechanism of the formation of Quinoliﬂe'N;oxide(g) and

1,4-dihydroquinclines(8, 9) were postulated as drawn in Chart-3.
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