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A WOVEL OXIDATION OF QUINALDINE N-OXIDE

Faculty of Pharmaceutical Sciences, Kyushu University

Maidashi, Higashi-ku, Fukuoka, Japan

Treatment of gquinaldine N-oxide (1) with thallium
triacetate or lead tetrascetate in acetic acid or/and
acetic anhydride leads to the formation of Z2-acetoxy-
methylgquinoline N-oxide (g), diacetate of guinaldaldehyde
(3), quinaldaldehyde (4) and quinaldaldehyde N-oxide gi).
The selective preparation of 2 3 4 or 5 can be effected

by adgustlng the reaction conditions,

Quinoline N-oxides undergo oxidative hydroxylation on treatment

1 or with lead tetra-

with potassium ferricyanide in alkaline medium
acetate in bengene or chloroform2 as exemplified below, however
direct oxidation of quinaldine N-oxide Q%) into 2-quinolinemetha—

nol N-oxide derivatives has not been reported,
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In the course of the study on electrophilic reaction of aromat-
ic N~-oxide, we have found a novel oxidative hydroxylation of gqui-
naldine N—cxidel},by means of thallium triacetate or lead tetra-
acetate, The representaltive results are summarized in Table I,

A solution of‘; (94,6 mg) and thallium triacetate Qﬁ, 272 ng,
1.2 equiv,) in acetic acid (5 ml) including acetic anhydride (73
mg, 1,2 eguiv,) was stirred at room temperatures for 48 h to give
2-acetoxymethylguinoline N—oxide3 ﬁé) as the main product in 70.2%
yield accompanied by recovery Of.i in 8,%% yield (Exp. 2).

The reaction did not progress at room temperature unless acetic
anhydride was present, and curiously the yield of_g,was decreased
by the use of 2,4 molar excess of‘é,in the similar way in the
reaction using Q.6 equivalent_§>(Exp, 1 and 3),

Whenﬂi was treated With_é,and acetic anhydride at room tempera-
tures without acetic acid, the reaction proceeded to further step
and diacetate of 2—quinaldaldehyde4 g;) was produced in fairly
good yields, formation of 2 being not noticed (Exp. 4 and 5),

Further it was found that heating’}_with_é,in acetic acid af-

forded 2—quinaldaldehyde5 (4) and its N—oxide6 Qg) (Bxp. 6, 7 and

A
8), The yield of'i_was not so much affected by the amount Of_i£
but that of Ezapparently increased with the amount Ofi%
Subsequently, the reaction using lead tetraacetate gg)' in place
of Ezwas examined under the similar corditions.
Treatment of & with'g,and acetic anhydride in acetic acild always

yielded not only E,but also z/in fair yields, respectively (Exp.9

and 10), In contrast to the reaction with §, the sole production
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of 2 was not successfully performed and the effect of the amount
of B on this reaction was not so great.

The reaction omitting acetic acid led to the formation of 3 in
much higher yields as compared with the reaction withdﬁfunder the
same conditions (Exp. 11 and 12).

On the other hand the reaction of‘é with 3 in Lot acetic acid
gave'g, 2 and.i, but no clear-cut correlation between the pro-
portion of products and reaction conditions was obtained in spite
of various attempts (Exp, 13).

The above-mentioned reactions apparently involves two types of

reactions, that is, oxidation and rearrangement, and two reaction
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pathways throughyg,may be conceivable as shown in Scheme 1,

The oxidation of %_toﬂg,with'g,or E,in the presence of acetic
anhydride may be likelyfrationalized hy the course g illustrated
by the reaction with_é;as shown in Scheme 2, DBetaine or anhydro-
base (]) derived from the initially formed acetic anhydride-adduct
of‘},(éj undergoes electrophilic attack by £ to give 8 which is.
subsequently converted to acetic anhydride-adduct of‘§ {2) and
thallium acetate,

However from Exp. §,7 and 8, an alternative course b should be
considered in which thallium triacetate-adduct of 1 (éﬁ ig first
formed instead Of,ﬁﬁ transformation of éfto g,may be well visuval-
ized by the similar path through'zi §; and gf(Scheme 2y,

0f course the oxidation of'% with lead tetraacetateqﬁ_can be
rationalized in the same way.

Subseguent réarrangement of 2 by means of acetic anhydride
affordsJé or its hydrolysis product'é, On the other hand, fur-
ther oxidation of g,gives E‘through its diacetate (23; no isola-
tion of SImay be probably ascribed to its high instability.

As a consequence of the experiments described sbove it has now
proved possible to prepare selectively_g,dg or‘i, and 5 from },
However, several problems, such as the correlation between courses
a and b, the mechanism of the formation‘of’g,in the reaction with
A;or‘§ in acetic acid and the effect of the amount of reagents and
solvent on yields of the products, remain to be clarified. In or-

der to explore these aspects as well as the scope of this {ype of

reaction, further work is in progress in our laboratory.
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Table I. Oxidation of Quinaldine N-Oxide (1)®

o
Exp. Oxidizing he,0 AcQH teﬁS?Ct%EEe Product, yield(%)b) Recov.
¥o, agent (equiv,) ) (ml) (c°) (n) 3‘ 32 i' 3 _;
1 At 0.6 l.2eq, & R.T. 48 33.4 === =  —— 33,6
2 A0 1.2 l.2eq. 5 R, T, 48 70.2 ——= e - 8.5
% A: 2.4 1.2eq, 5 R.T. 48 34,2 —== —m= = 59,3
4 A 1.2 5ml  ——-  R.I. 48  ——= 52,5 ——= = 293
5 4}‘;: 1.2 10 ml  —--- R.T, 48 e 55,1 =—--= - 31.4
6 ‘é: 1.2 —_— 10 heat 21 J— —— 20.2 trace 24.5
7 ‘%z 2.4 —_— 10 heat 21 — ——— 15.5 34.% 21.4
8 ,%: 3.2 - 10 heat 21 - ——— 20,0 57.1 22,7
9 B: 1.2 l.2eq, 5 R.T. 48 28,0 39.8 -—— ——— 37.0
10 B: 2.4 1.2gq, 5 R.T, 43 29.9 31,6 —-- — 17.6
11 ,E; 1.2 5 mt --- R.E, 48 -—= 99.4 -— - ———
12 E} 1.2 10 m1  —— R,T, 48 —— 8.7 -—- - ——
S I A B B

a) In all experiments, 94.6 mg of anhydrous guinaldine N-oxide (;) was used.
b} Values analyzed by glpe (9ilicon OV-17)
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