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The Rearrangement of N-Chloroisoquinuclidine

By P. G. Gassman and B. L. Fox
(Department of Chemistry, The Ohio State University Columbus, Ohio 43210)

THE unusual absence of alkyl migration in the
Stieglitz rearrangement of hydroxylamines and in
the related rearrangement of N-halogeno-amines
has recently been noted.}»? We report here an
example of such an alkyl migration in the rearrange-
ment of an N-chloro-amine.

Treatment of isoquinuclidine with t-butyl
hypochlorite readily afforded N-chloroisoquinucli-
dine (I). When a methanolic solution of (I) and
silver nitrate was refluxed for two hours, silver

chloride was precipitated and a 609, yield of 2-
methoxy-l-azabicyclo[3,2,1Joctane (II) was ob-
tained.?

The rearrangement product (II) was a clear
colourless liquid, #¥ 1.4722. A picrate was
readily prepared, m.p. 175—178°.

The structure of (II) was elucidated by partial
degradation, coupled with synthesis of the
degradation product as shown below. Formation
of the quaternary methiodide of (II) followed by
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passage of a methanolic solution of the salt through
IRA 400 ion-exchange resin yielded the syrupy
quaternary ammonium hydroxide (III). Pyrolysis
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of (III) yielded 1-methyl-3-(cis-3-methoxyprop-2-
enyl)pyrrolidine (IV), #3' 1.4618. The cisoid
nature of the substituents on the double bond was
evident from the n.m.r. coupling constant of 6-3
c./sec. between the olefinic hydrogens.* Catalytic
hydrogenation of (IV) yielded the saturated ether
(V). An independent synthesis of (V) was
accomplished as outlined.
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Trimethylene oxide was readily converted into
1-bromo-3-methoxypropane by standard proce-
dures.® Addition of the bromide to a solution of
the anion formed from sodium amide and N-
methylpyrrolidone in liquid ammonia yielded the
alkylated pyrrolidone (VI). Reduction of crude

CHEMICAL COMMUNICATIONS

(VI) with lithium aluminium hydride gave the
degradation product (V) in 429, overall yield for
the alkylation and reduction steps.®
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The rearrangement of (I) to (II) can be compared
to other reactions in which carbon-nitrogen bonds
are formed from nitrenium-ion precursors.”® In
these cases the reaction pathway probably in-
volves hydride abstraction by the nitrenium ion
prior to C-N bond formation.? The nature of our
product precludes a similar mechanistic route in
the rearrangement of (I) to (II).
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‘Whether (I) ionizes directly to the nitrenium ion
(VII) followed by subsequent rearrangement to the
carbonium ion (VIII} or whether a concerted
rearrangement-loss of chloride ion is involved in this
reaction has not been determined. Since this type
of rearrangement may be very useful in the synthe-
sis of complex compounds containing nitrogen
(i.e., alkaloids), a detailed investigation of the
mechanism and scope of the reaction is in progress.
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