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Further Evidence for Formation of 4-Nitrosoquinoline 1-Oxide

In connection with carcinogenic and other biological activities of 4-hydroxyamino-
quinoline 1-oxide (4-HAQO)," it has been predicted in the previous paper® that 4-nitroso-
quinoline 1-oxide (4-NOQO) would have been produced as an intermediate in oxidation of
4-HAQO with oxygen in the air, since in a moment right after the addition of base to the
alcoholic solution of 4-HAQO the reaction mixture showed deep green color.

4-NOQO is an important compound to elucidate the relationship between carcinogenic
activity and chemical structure, because 4-NOQO is the intermediate between 4-nitroquinoline
1-oxide (4-NQO) and 4-HAQO, both of which have strong carcinogenic activities. Many
attempts, like reduction of 4-NQO or oxidation of 4-HAQO, have been made to synthesize
4-NOQO by many researchers, but no one has ever succeeded in obtaining the compound.
The present communication is concerned with further evidences for formation of 4-NOQO
in oxidation of 4-HAQO in an alkaline solution with oxygen in the air.

A solution of 4-HAQO in 0.1%, NaOH agq. soln. covered with approximately same amounts
of chloroform, was vigorously stirred at room temperature for an hour. The chloroform
layer was subjected to chromatography on alumina, and 4-nitroquinoline I-oxide (I), mp
163° (3% yield), 4,4"-azoquinoline 1,1’-dioxide (II), mp 260° (1.3% yield), Mass Spectrum
mfe: 316 (M+), and an unknown compound (III),» mp >>860° (20%, yield), CysH1oOsN,. UV
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A8 my (g): 270 (67100), 342 (24500), 410 (28300) were obtained. The structure of IIT will
be discussed in the following paper. ‘ '

Addition of an oxygen donar such as p-nitrobenzoic acid, 3,5-dinitrobenzoic acid, or
4-hydroxyquinoline 1-oxide to the reaction mixture resulted in apparent increases of the
yield of 4-NQO, while the formation of 4-NQO was completely inhibited by addition of ascorbic
acid or hydroxylamine (Table I, and II).

Tasre I. Results of Addition of Oxygen Donars

Oxygen donar Yield (? f 4-NQO Oxygen donar Yield ((,) f 4-NQO
(%) (%)

None - 2.7 3,b-Dinitrobenzoic acid : 5.2

p-Nitrobenzoic acid 8.9 4-Hydroxyquinoline 1-oxide 8.9

TasLe II. Results of Addition of Inhibitors

Yield (%)

oy Mole ratio
Inhibitor
for 4-HAQO 4-NQO Azo-comp. 111
None none 2.7 1.3 20.0
Ascorbic acid 1 0.2 0.3 8.9
Ascorbic acid 2 0 0 0.3

Hydroxylamine 2 0 0.5 2.8

It seemed a reasonable explanation for the results that the addition of an oxygen donar
promoted formation of free radical of 4-HAQO and further oxidation, while the addition
of ascorbic acid would inhibit formation of the radical as already reported by the research
groups'® of National Cancer center of Japan. And hydroxylamine would react with an
intermediate, probably 4-nitrosoquinoline 1-oxide, to produce diazonium compound, resulting
in preventing further proceeding of the reaction to produce 4-NQO.

To confirm the assumption of diazonium compound formation, the reaction was carried
out in the presence of both hydroxylamine and 2-naphthol to give deep violet needles (IV),
mp 234°. UV ¥ my (g): 217 (61500), 268 (156100), 515 (24400) in 1%, yield. IV was
proved to be identical with an authentic sample? of 4-(2-hydroxynaphthylazo)quinoline
1-oxide prepared by a diazo-coupling reaction of 4-aminoquinoline 1-oxide and 2-naphthol.
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Chart 2

The isolation of IV indicates that the diazonium compound is produced as the intermediate,
namely it is a fixed evidence for the formation of 4-NOQO. Besides, the isolation of 4-NQO
is also a further evidence for the formation of 4-NOQO, since any other intermediate except
4-NOQO could not be thought from 4-HAQO to 4-NQO. From the both evidences, it is

4) E. Ochiai and T. Naito, Yakugaku Zasshi, 64, 206 (1944).
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confirmed that 4-NOQO was formed by oxidation of 4-HAQO with oxygen in basic solution.
But it would be probably unable to isolate 4-NOQO as a species stable enough for application
to biological tests.
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On the Structure of Glycoside G and K of Bei-Wujiapi

As we reported in the previous papers,*? #-BuOH soluble fraction of MeOH extracts of
Chinese crude drug, Bei-Wujiapi (cortex of Periploca sepium BGE. (Asclepiadaceae)), was
revealed to contain many glycosidic substances (A—N) by TLC.®

The mixture of glycosides was repeatedly purified by column chromatography affording
three crystalline glycosides, tentatively named glycoside G (0.02%, from dried material),
glycoside H; (0.07%,) and glycoside K (0. 005%)

Glycoside G (I), C34H;4045, mp 232—233°, colorless needles from AcOEt saturated with
H,0, [«]5 +30.2° (¢=0.99, EtOH), infrared (IR) »£& cm~1: 3400, 1750, was acetylated with
acetic anhydride and pyridine to give a tetraacetate, CyHg,O47, mp 198°, colorless needles
from EtOH-n-hexane, [«]y -+17.8° (¢=0.34, EtOH). IR 9% cm~1: 3500, 1750 (broad),
1235. Acid hydrolysis of I with both Kiliani mixture® and 0.05~5 H,SO,; vielded periplo-
genin,® p-cymarose, p-glucose, and periplobiose.®) Enzymatic hydrolysis of I with taka-
diastase-A gave p-glucose and product-GE (II), CzoH O, mp 146°/208° (double melting
point), colorless needles from dil. EtOH, [e]y +26.41° (¢=0.92, 959, EtOH), IR »§& cm=:
3400, 1750 which was identified as periplocymarin®® (IIT) by the mixed fusion and the compari-
son of TLC and IR spectrum with the authentic sample which was given us by Prof. T.
Reichstein. The direct comparison of I with periplocin® (IV) has not yet done, but above
mentioned characters of I suggest that I must be identical with periplocin. The physical
constants of I, IT and III, IV are comparatively summarized in Table I.

The second crystalline glycoside-K (V), CyHggOq6, mp 240—241°, colorless needles from
MeOH-AcOEt saturated with H,O, [«]y —27.58° (c=1.16, MeOH). IR »x cm™: 3400,
was methylated by Hakomori’s method” to yield nona-O-methyl glycoside K (VI), C4gHg4O44,
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