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cine and tele Substitutions in the Reaction of 2,3-Dinitroaniline with
Secondary Aminest

By Davip P. SELF and Davip E. WEsT*
(School of Chemsistry, Leicester Polytechnic, Leicester LE1 9BH)

and MICHAEL R. STILLINGS
(Department of Medicinal Chemistry, Reckitt and Colman, Dansom Lane, Kingston-upon-Hull HUS 7DS)

Summary Nucleophilic aromatic c¢ine and fele substitutions
taking place simultaneously, have been discovered in the
reactions of 2,3-dinitroaniline with secondary amines;
the cine substitution is novel.

INn an earlier communication! we reported a novel tele
substitution in the reaction of 4-alkoxy-2,3-dinitroanilines
with secondary amines, the incoming amino group entering
para to the position vacated by the outgoing nitro group.
Recently Markwell? has discovered a fele substitution in the
reactions of 2,3-dinitrophenol with secondary amines in
which the incoming amino group enters mefa with respect
to the leaving nitro group. This latter communication
prompts us to report our results from the reactions of
2,3-dinitroaniline with secondary amines.
2,3-Dinitroaniline (1) was heated under reflux for 15 min
with piperidine and, after chromatography on basic
alumina, three isomeric nitropiperidinoanilines were
obtained: a purple oil (compound ‘A4’) (299%,), a purple
solid of m.p. 102 °C (compound ‘B’) (239%,), and a scarlet
solid of m.p. 92 °C (compound ‘C’) (129%). Products ‘4’
and ‘C’ were shown by n.m.r. spectroscopy to be 1,2, 3-
trisubstituted benzene derivatives and hence must corres-
pond to two of the following compounds: 2-nitro-3:N-
piperidinoaniline (2), 2-nitro-6-N-piperidinoaniline (3), or
3-nitro-2-N-piperidinoaniline (4).

Diazotisation of ‘4’ followed by reduction with 509,
hypophosphorous acid gave 2-N-piperidinonitrobenzene,
identical with an authentic sample® obtained by treatment
of 1-chloro-2-nitrobenzene with piperidine; hence ‘4’ must
be either 2-nitro-3-N-piperidinoaniline or 3-nitro-2-N-
piperidinoanaline. However, an authentic sample of the
previously reported? 3-nitro-2-N-piperidinoaniline was pre-
pared as an orange-brown oil (¢f. compound ‘A’) and was
shown to possess completely different spectral properties
(i.r., u.v. and n.m.r. spectra) from ‘4’; hence product ‘4’
must be 2-nitro-3-N-piperidinoaniline (2).

Oxidation of compound ‘C’ with peroxyformic acid,
following the method of Meth-Cohn and Suschitzky® led to
the formation of a cyclised product, a piperidino[1,2-a]-
benzimidazole [in fact (5)], proving that the —-NH, group
is ortho to the piperidino substituent as in 2-nitro-6-N-
piperidino aniline (3).

The *H n.m.r. spectrum of compound ‘B’ clearly showed
1,2,4-coupling of aromatic hydrogens, hence this nitro-
piperidinoaniline is itself a 1,2,4-trisubstituted benzene
derivative. Acid hydrolysis of the previously reported®
2-nitro-4-N-piperidinoacetanilide gave a compound identical

with ‘B’ (i.r. spectrum, mixed m.p.); hence compound ‘B’
is 2-nitro-4-N-piperidinoaniline (6).

Whilst 2-nitro-3-N-piperidinoaniline (2) arises from
‘normal’ nucleophilic displacement of an activated -NO,
group by piperidine and 2-nitro-6-N-piperidinoaniline (3)
results from a #fele substitution of the type previously
observed,! 2-nitro-4-N-piperidinoaniline (6) is obtained by
a novel cine displacement where the incoming piperidino
group enters ortho with respect to the leaving nitro group.
Similar results were obtained with the secondary amines,
morpholine and N-methylpiperazine.

NH,

e @D C@

(1) (2)

(”\}D @Q @

O @““O

T O

(10)

@L

Z—z @

When, however, 2,3-dinitroaniline (1) was treated in a
similar manner with the primary amine cyclohexylamine
only two isomeric cyclohexylnitroanilines [compounds ‘D’
(4%) and ‘E’ (679,)] were isolated after chromatography on
basic alumina. These products were shown by n.m.r.
spectroscopy to be 1,2,3-trisubstituted benzene derivatives

+ The term ‘fele substitution’ is used in accordance with recent I.U.P.A.C. recommendations (Glossary of Terms used in Physical

Organic Chemistry, ed. V. Gold, Pure Appl. Chem.,

tion more than onc atom away from the atom to which the leaving group was attached.

1979, 51, 1725) to denote reactions in which the entering group takes up a posi-

This term has also been used in the past

to denote reactions in which the entering group takes up a position in a different substituent or different ring from that from which

the leaving group has been displaced (see e.g. M. Novi,

F. Sancassan, G. Guanti, and C. Dell’Erba, J.C.S. Chem. Comm., 1979, 303).
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and hence must correspond to two of the following com-
pounds: 3-N-cyclohexylamino-2-nitroaniline (7), 2-N-cyclo-
hexylamino-6-nitroaniline (8), or 2-N-cyclohexylamino-3-
nitroaniline (9).

Compound ‘D’ was found to be identical with an authentic
sample of 2-N-cyclohexylamino-3-nitroaniline, prepared by
the action of cyclohexylamine on 2,6-dinitrochlorobenzene,
followed by partial reduction using the transfer-hydrogena-
tion method of Entwistle ef al.” Treatment of compound
‘E’ with sodium nitrite in glacial acetic acid containing a
trace of concentrated hydrochloric acid, followed by
reduction with 509, hypophosphorous acid, gave the nitros-
amine (10) identical with an authentic sample, prepared by
the action of cyclohexylamine on 2-nitrochlorobenzene,
followed by treatment with nitrous acid; hence ‘E’ (dif-
ferent from ‘D’) must be 3-N-cyclohexylamino-2-nitro-
aniline (7).

Thus treatment of 2,3-dinitroaniline (1) with cyclohexyl-
amine (a primary amine) leads to the formation of the two
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possible ‘normal’ substitution products, the major one
resulting from displacement of the 3-nitro substituent, the
minor one affording the first known example of the dis-
placement of a nitro group ortho to an amino group in a
2,3-dinitroaniline derivative; no cine or tele substitution
products were observed. Similar results were obtained
when aniline was used as the nucleophile.

When 2,3-dinitroaniline (1) was treated with the cyclic
secondary amine, pyrrolidine, only the ‘normal’ (from
displacement of the 3-nitro group) and the cine substitution
products were formed; no product arising from a fele
substitution could be detected by tl.c. This anomalous
behaviour of pyrrolidine has been noted by other workers,?
this cyclic amine being intermediate in character between
primary and ‘true’ secondary amines.

Satisfactory spectral and analytical data have been
obtained for all new compounds.
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