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We have extended our studies on the photochemlical reaction1'2

of pyridine, quinoline, and isoquinoline N-oxides to 4-nitroe.
pyridine l-oxide and its methyl-substituted derivatives (I) and
we now report novel photochemical reduction of these N-oxides
to the corresponding 4«hydroxyaminopyridine t-oxides (II) in

a gquantitative yleld,

NHOH a, R;?’R5=R6=ﬂ
‘@R’ AV( > 300 mu) Rs b RpTClze F5mReH
R ) — = =
Re {n EtOH (Np) * ©r RpmReOHz» Ry=H
b ds Ry=CHs, Ry-Re~H

3:

(1) (11)

In a typleal experiment, 1.0 g. of 4-nitropyridine l-oxide
(Ia) in 600 ml, of absolute ethanol was irradiated by 450 W
Hanovia high-pressure mercury immersion lamp (Pyrex filter was
used to avold the light of wavelength shorter than 300 mp) in

nitrogen atmosohere and the irradiatlon mrixture was checked



4730 No.39

periodically by UV spectroscopy. Changes in the spectra of a
diluted solution of the mixture are shown in Plgure 1. The
presence of the two iscebestic points at 254 and 308 mp in
these aspeotra indioate that the transformatlion of the N-oxide

to one product proceeded during the irradiation.
2.0 r
1.8 ¢+

1.6

l.h -

(v

L)

n
T

(™)

L]

o
T

0.8

Optical Density

(o}

.

Lo,
T

0.4

0.2F ™

1 L i

L 1
220 240 260 280 300

i I

o L 1 J
320 340 360
Wavelength, mp
Figure 1. The progressive change of the spectrum of
4-nitropyridine l-oxide on 3130 A. irradiation in ab~-
solute ethanol solution, Numbers refer to irradiation
time in minutes, and the dotted line denotes a specte
rum of the product at room temperature,
After all of the N-oxide was consumed (under this conditionm,
about 160 minutes of irradiation was necessary), the irradiated
mixture was concentrated under a reduced pressure in nitrogen
atmosphere to afford a crystalline mass, mp 219. dec.jl.ﬁggx

290 mp (logh #431). The UV and IR spectra of this product
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were superimposable with those of 4=hydroxyaminopyridine l-oxide
(II:\)."'5 Further confirmation of the structure (IIa) was
provided by its facile conversion to 4,4'-agoxypyridine 1,1'-
dioxide (IIla), mp 235° dec, elther by exposure of the agueous

solution of IIa to a1r4

or by the action of PeCly on IIa.>
Under exactly the same condition, 4-nitro derivatives of
2-picoline and 2,6-lutidine l-oxides (Ib and Ic) gave rise
to the corresponding 4-hydroxyamino compounds, IIb, mp 226°
dec, 2 ESQH 285 mp (logt 4.32), and IIc,*'5 mp 220° dec, A Et0H
282 mp (log€ 4.26). Similarly to IIa, these hydroxyamino
compounds were quite unstable in air, and were auto-oxidized
to the corresponding azoxy compounds,“"5 IITIb, mp 218° dec,
and IIlc, mp 236° dec. Simllarly, irradiation of 4-nitro=3e
picoline l-oxide (Id) gave rise to the corresponding 4-
hydroxyamino-3-picoline l-oxide (IId),” mp 218° dec, A ELOH
289 mp (logt 4.24).

On the contrary, 1f the irradiation of the above N-oxides
wag carrled out in oxygen atmosphere,6 entirely different
reaction was found to take place. The spectra of Ia under
this condition changed gradually with three isosbestic points
at 224, 249, and 290 mu, and finally showed a single absorp-
tion maxlimum at 268 Qy. The results of irradiation reaction
on these N-oxides under this condition will be reported in
the near future,

Since the 1rradiation of I in nitrogen atmosphere gives
rise to the corresponding hydroxyamino compounds (II) in a
quantitative yleld with no exception, this method could be

applied for synthetic means,
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While details concerning the mechanism of this novel photo-
chemical reduction are still lacking, it seems reasonable to
assume that the key step 1s the abstraction of hydrogen from
ethanol by the photoexcited specles of I indicated in brackets
to form the intermedliate radical (IV) which i& responsible for
the formation of II., Therefore, the reaction may be represented

schematically as deploted.”?

o:05#0: NO:y*  OO\SGH NHOH
R, ﬂ;fE}R further EJEB—
) rodnctinn
o o
(1) - N Ve (IY) (II)
s

OH3OH203 CH5OHOH

The oxygen probably destroys this radical (IV) to the starting
N-oxide (I), thus preventing the formation of II. Similar
process 1s kmown to take place in the formation of pinacels
from aldehydes and kxetones by irradiation in alcoholic
solution,8
In support of this mechanlisa, irradiation of la in water
did not produce IIa but resulted in complete recovery of the
starting N-oxide, and the change of solvent from ethanol to
1sopropan019 enhanced the rate of the reductlion as expscted.
Confirmation of this mechaniem and scope of this novel phote-
chenical reduction to the variety of other related compound

are now under investigation
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