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Abstract: 8-Hydroxyquinolines are synthesized from O-2,4-dinitro-
phenyloximes of m-hydroxyphenethyl ketones by the treatment with
sodium hydride, and then with 2,3-dichloro-4,5-dicyano-p-benzo-
quinone (DDQ).

Quinoline alkaloids have been targets for medicinal chemistry due
to their interesting biological propertics.! Among them are known
several 8-hydroxyquinoline derivatives, such as trididemnic acid? and
yukocitrine.3 Recently, we have reported that the intramolecular
cyclization of phenethyl ketone oximes proceeds by the catalytic use of
tetrabutylammonium perrhenate and trifluoromethanesulfonic acid to
afford quinolines* and azaspirodienones.> In this reaction, intra-
molecular substitution of the oxime hydroxy group with the phenyl
group occurs on the nitrogen atom without the Beckmann
rearrangement.6

To explore the scope of this substitution reaction on the nitrogen
atom of oximes, the cyclization was examined by using various
derivatives of 4-(3-hydroxyphenyl)butan-2-one oximes, such as O-2-
chlorobenzoyl, 2,6-dichlorobenzoyl, methylsulfonyl, and 2,4-dinitro-
phenyl oximes. Examination of the cyclization with these oxime
derivatives revealed that the 2,4-dinitrophenyl derivative 1a7 is suitable
for the cyclization. The treatment of a 1:1 mixture of E and Z-isomers
of 1a with sodium hydride® in refluxing 1,4-dioxane afforded 8-
hydroxy-2-methylquinoline 2a and 8-hydroxy-2-methyl-1,2,3,4-
tetrahydroquinoline 3 in 37% and 33% yields, respectively (Eq. 1). In
this reaction, the 8-hydroxy quinoline derivatives 2a and 3 were
obtained regioselectively and the corresponding 6-hydroxy isomer, 6-
hydroxy-2-methylquinoline, was not detected which was the major
product (20% yield) in the cyclization of the corresponding methyl-
sulfonyl oxime.?

Each of the E and Z isomers of the 0-2,4-dinitrophenyloxime 1a,
separated by HPLC, was found to cyclize smoothly under the above
reaction conditions, providing the quinoline 2a and the tetrahydro-
quinoline 3 in almost the same yield (Table 1). Accordingly, the
separation of the E and Z isomers of the starting oximes is not required
for the synthesis of 8-hydroxyquinolines. In the above reactions of E-
1a and Z-1a, the isomerization of the E and Z-oximes was observed;
when each reaction was quenched at about 40% conversion, the
recovered E or Z-1a was contained 6% or 12% of the other isomers,

respectively.
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Table 1. Reaction of 1a with sodium hydride
. a)
1aE: Zrato —veld/%
2a 3
50: 50 37 33
100: O 37 33
0:100 34 34

a) Isolated yield

Synthetically it is desirable to obtain the cyclized products as a
sole substance. The dihydroquinoline, which is the preliminary
product of the cyclization, is expected to be converted to the quinoline
2a by the oxidation with 2,3-dichloro-4,5-dicyano-p-benzoquinone
(DDQ). In fact, when the reaction mixture was treated with 0.5
equimolar amount of DDQ!0 and acetic acid for 2 h after the cyclization
reaction, the quinoline 2a was obtained in 65% yield without the
formation of the tetrahydroquinoline 3 (Eq.2).

N~OR
DDQ
Mo NeH AcOH N @
1,4-Dioxane 1,4-Dioxane P
reflux, 0.5 h reflux, 2 h N~ Me
HO HO
1a R= —-<:>—No2 2a 65%

ON

The cyclization of several O-24-dinitrophenyloximes of m-
hydroxyphenethyl ketone derivatives was attempted and the results are
listed in Table 2. In every reaction except for that of an aldoxime 1f,
the cyclization proceeds to provide 8-hydroxyquinolines in good to
moderate yield, and a small amount of the ketones were formed as a
side product. It is noteworthy that possible products, such as 6-
hydroxyquinoline derivatives or Beckmann rearrangement products,
were not formed. As well as 4-(3-hydroxyphenyl)butan-2-one 0-2,4-
dinitrophenyloxime (1a), a 4-methyl derivative 1b cyclized to a 2,4-
dimethylquinoline 2b in 63% yield (Entry 2). A 1-(3-hydroxyphenyl)-
2-methylpentan-3-one oxime 1c¢ was cyclized to 2-ethyl-3-methyl-8-
hydroxy-quinoline (2c) in 55% yield (Entry 3). Introduction of a
bromo atom on the m-hydroxyphenyl group of 1a increased the yield
of quinoline; the treatment of an oxime 1d with NaH gave 5-bromo-8-
hydroxy-2-methylquinoline (2d) in 82% yield (Entry 4). A styryl
ketone derivative 1e cyclized to a quinoline 2e in 58% yield, which
has a styryl moiety at 2 position (Entry 5). The cyclization of an
aldoxime 1f, however, did not proceed but the Beckmann
fragmentation occurred to afford 3-(3-hydroxyphenyl)propiononitrile in
68% yield (Entry 6).
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Table 2. Cyclization of O-2,4-dinitrophenyloximes 1
Entry R' R?> R® R* Yield / %
1 1a H H H Me 2a 65
2 ib H Me H Me 2b 63
3 1c H H Me Et 2c 55
4 id Br H H Me 2d 82
5 1e H H H PhCH=CH 2e 58
6 1f H H H H 2f 0

a ) Isolated yield
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In addition to 8-hydroxyquinoline skeleton, 10-hydroxy-
phenanthridine framework can be constructed. 2-(3-Hydroxyphenyl)-
acetophenone 0-2,4-dinitrophenyloxime (1g) was converted to 10-
hydroxy-2-methylphenanthridine 2g in 85% yield even at room
temperature by applying the above procedure (Eg. 4).
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Representative experimental procedure is as follows (Table 2,
Entry 1): To a 1,4-dioxane suspension (2 ml) of sodium hydride (240
mg, 10.0 mmol) was added a 1,4-dioxane solution (3 ml) of 4-(3-
hydroxyphenyl)butan-2-one O-2 4-dinitrophenyloxime (1a), (345 mg,
1.0 mmol) and the mixture was immediately heated to reflux. After 0.5
h, the reaction mixture was cooled to room temperature. Acetic acid
(900 mg, 15.0 mmol) and 1,4-dioxane solution (5 ml) of DDQ (114
mg, 0.5 mmol) was added to the reaction mixture. After refluxing for
2 h, the reaction was quenched by adding saturated sodium bicarbonate
solution, and the organic materials were extracted with ethyl acetate.
After evaporation of the solvent, the crude products were purified by
thin-layer chromatography (silica gel, hexane : ethyl acetate = 1 : 1) to
afford 8-hydroxy-2-methylquinoline (2a), (104 mg, 65% yield).
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