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In extention of the previous studies on nucleophilic reactions of ary]hydroxy]amines] with
the hydroxyl group as the leaving group, the reactivity of N,0-diacylarylhydroxylamine, in which
the possible Teaving group is the acetoxy group, with carbon nucleophiles is evaluated in this
paper. The current concept2 that carcinogenetic arylhydroxamic acids are further activated by
O-esterification (acylation, sulfonation, and phosphorylation) to electrophilic reactants
capable of interacting with cellular nucleophiles, promoted us to study the chemical aspect of
N,0-diacylarylhydroxylamines. The present paper deals with a quite mild reaction of N-benzoyl-
0-acetyl-(4-methoxyphenyl)hydroxylamine (1) with phenols and indoles. The work on acyloxymigra-
tion3 4

of N,0-diacylarylhydroxylamines as well as the chemistry of anilenium ions’ suggested us

that the presence of 4-methoxy group would enhance the heterolytic reactivity of the N-O bond.

5

The compound was also chosen because it relates closely to a key metabolite of phenacetin” and

is expected to have a similar reactivity to those of some activated carcinogens.z’6

When a tetrahydrofuran or methylene chloride solution of 17 was heated at 40°C, 2-acetoxy-
4-methoxy-N-benzoylaniline (2)8 was obtained in a quantitative yield. However, 1 reacted very
rapidly with phenol in tetrahydrofuran at 20°C. The product was confirmed as N-benzoyl-4-
hydroxy-4'-methoxydipheny]am’ine9 (3a; 37%) together with 2 (41%). Corresponding products (3b,
c) were obtained in the reaction of o- and m- cresol. In every case the attack of the nitrogen

atom occurred at the para position of the hydroxyl group of the phenols.
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The reaction with p-cresol is instructive, since the isolation of 2,5-cyclohexadienone
was accomplished. A similar reaction of 1 with p-cresol in tetrahydrofuran gave 4-methyl-4-
(N-benzo,y1-4'-methoxypheny]am1‘no)-2,5-cyc10hexad1‘enone]0 (4; 32%) as the major product together
with 2 (43%). The structure of 4 was deduced from nmr (up-field shift of methyl (& 1.55 ppm)
and the presence of enone hydrogens), ir {the presence of two carbonyl groups and the absence
of NH), and uv (in 95% ethanol, >~max(nm) (log &) 231 (4.62), 276 (4.04).) This reaction seems
to be the first example of the attack on an ipso position by an electron-dificient nitrogen
except nitration. The steric hinderance near the nitrogen atom is so much that the ipso attack

is surprising.
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Pyrrole and indoles are also good nucleophiles. The reaction with pyrrole in tetrahydro-
furan proceeded smoothly, and the products isolated were 2-am1‘nopheny1pymro]e]2 (5; 42%) and

2 (36%).
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The reaction with indole gave 3-phteny1am1'noindo]e]3 (65 12%), 3-am1‘nophenyh’ndo]e]3

(75 15%), and 2 (59%). The reaction with 3-methylindole gave an indolenine derivative]3
(8; 36%) and 2 (51%). The structural proof of 8 was obtained by nmr (up-field shift of methyl
(9 1.68 ppm) and H-2 of indolenine (8§ 5.92 ppm)) and uv {in 95% ethanol, A nax (nm) (log €)
235 (4.34), 270 (4.16), 285 (4.11}). Thus, an ipso attack of 1 was again observed, but in

this case by the carbon atom of the aromatic ring.
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In these reactions we showed that 1 reacts with phenols, pyrrole, and indoles in the quite
mild conditions, but the modes of the reactions are different among them. With phenols only
the nitrogen atom was attacked, but with pyrrole and 3-methylindole only the carbon atom of the
aromatic was attacked, and with indole the reaction showed the border-line case. In every case
the most possible pathway to the products may involve a nucleophilic attack on the nitrogen atom
or the carbon atom with the departure of the acetoxy ion. The nature of the carbon nucleophiles
appears to decide whether the attack is occurred on the nitrogen atom or the carbon atom.
Though kinetic experiments are necessary in order to discuss whether the reaction is unimolecular

3

or bimolecular, a possible ion pair in the acetoxymigration” may be trapped by the carbon nucleo-

philes to give the products since these reactions compete with acetoxymigration. Similar reactions

have been recently reported by Coates]4 and Gassman,]5

though these are intramolecular nucleo-
philic migrations.

Since carbon nucleophiles used in the experiments, in particular p-cresol and 3-methyl-
indole, are reasonable chemical models for biological nucleophiles, the present reactions may
give a suggestion on the understanding of adverse biological reactions caused by ultimate

carcinogens or toxic metabolites.
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