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Summary: Treatment of 1-cyclopropyl-4-hydroxy-4-(2-methylphenyl)piperidine N-oxide with
trifluoroacetic anhydride (TFAA) yields the corresponding descyclopropyl secondary amine in
excellent yield. This reaction may serve as a model for the mechanism based inactivation of
monoamine oxidase B (MAO-B) by cyclopropylamines which recently has been proposed to proceed
via a polar mechanism involving a flavin-amine adduct.

Monoamine oxidase (MAO-B) catalyzes the transformation of 1-cyclopropyl-4-(2-
methylphenyl)-1,2,3,6-tetrahydropyridine (1) to a metabolite displaying UV spectral characteristics
{Amax 335 nm) expected for the corresponding 1,2-dihydropyridinium species 3.1 This result is not
consistent with the generally accepted radical catalytic pathway for MAO-B catalysis2 in which
cyclopropylamines act as mechanism based inactivators rather than substrates.3 In order to confirm
its structure, we undertook the synthesis of the putative dihydropyridinium metabolite 3.

N-Methyidihydropyridinium derivatives have been prepared by treatment of the corresponding
tetrahydropyridine N-oxides4 with TFAA. A previous attempt to synthesize the dihydropyridinium
derivative 4 from 1-cyclopropyl-4-phenyl-1,2,3,6-tetrahydropyridine (2) by this reaction, however,
failed since, under the somewhat vigorous conditions used, treatment of 2 with m-
chloroperoxybenzoic acid (m-CPBA) led to epoxidation of the tetrahydropyridine double bond in
addition to N-oxidation. In order to avoid this problem we elected to carry out the corresponding
reaction via the 4-piperidinol N-oxide 6 which was readily prepared by treatment of the piperidinol 5
with m-CPBA.! Reaction of compound 6 with an excess of trifluoroacetic anhydride at 0 °C foliowed
by treatment of the reaction mixture with HCI in acetic acid to bring about dehydration of the C-4
carbinol, however, did not yield the desired dihydropyridinium product 3. The TH NMR spectrum of
the crude product showed that the cyclopropyl group was no longer intact while the GC-El mass
spectrum displayed a molecular ion at m/z 173 which corresponds to the secondary amine 7 that
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would be formed by decyclopropylation of 6. Elemental analysis of the oxalate salt isolated from the
reaction mixture confirmed the structure of this compound as 7.5 In contrast to the behavior of 6,
treatment of the tetrahydropyridine N-oxide 8 with TFAA led to an essentially quantitative yield of the
dihydropyridinium product 3 (estimated by 'H NMR analysis which displayed a clean spectrum fully
consistent with 3). Compound 3 proved to be difficult to isolate because of its tendency to undergo
autoxidation to the pyridinium species 9, behavior which has been observed with other
dihydropyridinium derivatives.6 The structure of 3 was confirmed by treatment of the crude reaction
mixture with NaBD4 to give the corresponding 1-cyclopropy!-4-(2-methylphenyl)-1,2,3,6-
tetrahydropyridine-6d4 (1-d4) which was characterized by 'H NMR and by elemental analysis of its
perchiorate salt.7
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Wae speculated that the reaction pathway leading to the decyclopropylation of 6 proceeded via
the N-trifluoroacetoxy species 10. An intramolecular rearrangement (pathway a) or intermolecular
reaction (pathway b) would lead to the trifluoroacstoxyethyliminium species 11 that would be
expected to undergo rapid elimination to form the eniminium compound 12. Upon workup, hydrolysis
of 12 wouid yield 7. Strong evidence to support this proposal was obtained by treating the residue
isolated from a reaction mixture containing 6 and TFAA with NaBH4 or (in a separate reaction) NaBD4
in methanol. The expected N-allyl (13)8 and N-allyl-dy (13-d4)® products obtained in these reactions
were characterized by 1TH NMR, GC-El and high resolution El mass spectral analyses.

Ring expansion'® and cleavage reactions!1.12 of cyclopropylamines have been reported
previously. Most recently, Mariano has found that trans-2-phenylicyclopropylamine undergoes
oxidative cleavage following initial adduct formation between the primary amine and a model flavin
system.13 Based on the results from these and related studies,'4 Mariano has raised the possibility
that MAO catalysis may proceed via a polar addition-elimination mechanism. This proposal has been
challenged's in part because it does not work with tertiary amines, even though many cyclic tertiary
amines which contain the 1,2,3,6-tetrahydropyridine ring system are known to be good substrates for
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one or both forms of this enzyme.'6 The results of the present study may add additional credibility to
the polar mechanism proposed by Mariano.
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