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The oxidative dealkylation of N-alkyl amines and amides and
of arylalkylethers by enzymes present in the endoplasmic reticulum
of hepatic cells ( i.e. the "microsomal fraction" ) is well known.
Mechanistically this reaction is best rationalized as a special

case of microsomal hydroxylation l'2:

v ) '
-N-CHZR — [—N-CHOHR ~—3» =NH + OaCHR

Microsomal hydroxylation appears to be a free radical oxygenation 3

occuring with retention of configuration 4. It seems likely that

in- this reaction' menbrane itself 1is an active partiecipant in

the reaction , perhaps by binding both substrate and oxygenated ean-
zyme thus serving to bring the centers of reaction into cloase prox-
imity. The non-enzymatic equivalent of this oxygenation would be an
intramolecular oxygen transfer to a saturated carbon atem. An in-
triguing example of such a rewaction is the photochemical conversion
of o-nitrobenzhydrylbenzene to diphenyl-o-nitrosophenylcarbinol re-
ported by Tanasecu in 1926 5. If this photochemical reaction were a
suitable model for microsomal hydroxylatioa and if dealkylation is
a special case of hydroxylation then it seemed that it should be
possible to demonstrate the photochemical demethylation of o-nitro-

N-methylaniline derivatives, That this reaction would occur seemed
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likely from the work of Russell 6 who observed the photochemical
degradation of N-2,4-dinitrophenylamino acids. In this communica-
tion we now wish to report the photochemically induced N-demethyl-
ation of a substituted o-nitro-N-methylaniline as well as the O-de-
methylation of o-nitroanisole analogs.
N-methyl-2,6-dinitro-4-trifluoromethylaniline , I , ( 10 “>u

solution in n-heptane ) was irradiated for three hours with a 450
watt high pressure mercury lamp ( Hanovia ) . Nitrogen was bubbled
through the solution during the irradiation. The following re-

action was found to occur:

NHCH, NHCH_,OR NH,,
o.N oN o o8 &
2 @2 h 2 2 I + HCHO
v, —_
N
CFy 3 3
1 11

Compound II was recovered and purified by preparative thin
layer chromatography on silica gel ( solvent system: 98 methylcy-
clohexane--2 methanol ). The product so obtained was crystallized
from benzene-heptane mixtures to yield crystals which were green by
reflected light and yellow by transmitted light. Since this com-
pound was so difficult to recover and purify’yiolds of only 5%
were realized.( better yields were obtained in later experiments in
which methanol was used as a reaction media ) ., The product had a
melting point of 97°-98° and ultraviolet spectrum,h::gﬂ 231 m M

(€26,000) and 434 mu( €7,600) , AEEOH (%) 595 o, (€ 9250), 309

mp( € 10,000) and 393 mu(& 17,150). The molecular ion mass. found was



No.21 2309

235.0176 ( calcd. for 0734F3N303 s 235.0205). The infrared spectrum
and microanalyses were consistent with the structure proposed.

The formaldehyde that was formed in the reaction was trapped
from the nitrogen gas stream in a dry iceé cooled trap. It was iden-
tified by formation of its dimedon derivativé.

The N-propyl analog of I was also irradiated in n-heptane so-
lution and shown to yield II as readily as did compound I, Propien-
aldehyde was identified as the dimedon derivative and as the 2,4~
dinitrophenyl hydrazone.,

The work was also extended to demonstrate O-demethylation .
For example the 3 hour irradiation of a 10-3 M solution of o-nitro-
anisole in n~heptane led to the formation of formaldehyde in 1%
yield as determined by the Nash colorimetric procodurc7. No fermal-
dehyds was formed when p-nitroanisole was photolyzed , while photol-
ysis of 2,6-dinitroanisole under the same conditions led to a 15%
yield of formaldehyde in three hours.

The reactions which are described in this communication are
of particular interest since they represent a plausible non-enzy-
matic model for the important liver microsomal dealkylase reaction.
In addition to the relation of this photochemical dealkylation to
its enzymatic counterpart, these observations have addit;gnnl theo=-
retical implications., DeMayo and Reid8 have suggested a mechanism
for the photochemical rearrangement of o-nitrobenzaldehyde to o-ni-
trosobenzoic acid. Furthermore the DeMayo-Reid mechanism can be ap-
plied: to other photochemical resctions of aromatic nitro compounds
(such as the Tanasescu reaction cited above)9. However, the DeMayo-

Reid mechanism cannot logically be invoked to explain the dealkyla-~
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tion reaction since the carbon atom which is oxygenated is not di-

rectly attached to the aromatic ring.

Work directed towards a better understanding of the mechanism

of this reaction and its relationship to enzymatic dealkylation is

now in progress.
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