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AN AZIRIDINE REARRANGEMENT
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It was recently shown that monochloroaziridines undergo facile

nucleophilic displacement without rupture of the three-membered ring.(3 )
A variety of nucleophiles could be employed successfully including sterically
undemanding bases such as ot;fnoxido. cyanide and thiophenolate. In contrast
to these results, we would like to report an unusual rearrangement which
results when &a—}-chloro—}'othyl—l.Z-diphowhairidino (I) is rofluxgd for
90 minutes with an excess of a hindered base, potassium t—butoxide, in t—
buunol; The product, which formally represents the rophoa\-nt of C1 by CH,
was identified as hydrocinnamanilide (II).(“) A simple displacement of 1
by OH could, in fact, be observed under different conditions and this pro—
duot (III) bore no resemblance to II.(5
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In order to determine the fate of the methyl carbon in I, it was
effectively "labeled" by synthesizing the ethyl analog (IV)(7) of I and
subjecting it to the above conditions. The product, V,(B) clearly indicates

that the methyl carbon in I eventually becomes the a carbon of II.
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Treatment of I with (CH3)BCOK in (CH3)3C0D yielded a product which had
incorporated deuterium to the extent of 95% at the a position and 90% at the
ﬁ.(lo) A control experiment showed that II exchanged 95+% of its a hydrogens
and none of its B hydrogens under the rearrangement conditions. Therefore,
in addition to accounting for the relative arrangement of the carbon atoms
in I and II, any acceptable mech;nism for this transformation must include
intermediates which are capable of exchanging the original benzylic proton
and abstracting a second.

We believe that this rearrangement is initiated by (CHB)jaK abstraction
of HC1 to give the methylene aziridine VI, This methylene aziridine is pre—
sumably favored over its endocyclic isomer (VII) by the unfavorable electronic
characteristics of VII and the non—planar arrangement of the Cl—Cj—CZ—H bonds

in I. In support of this presumption, we have observed that VIII gives IX as

the only spectroscopically recognizable product.(ll)
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Compounds of the general structure X are known to be susceptible to

(12) (13)

thermal X-Y bond cleavage and/or isomerization.
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of this type, VI would yield XII and thus form all the skeletal bonds (plus

By an isomerization

one) required in the final product. From XII, a series of relatively straight-

forward steps could lead to the final product.(la)

If this scheme is correct,
XII appears to be the most likely candidate for exchange of the original

benzylic proton.

8 Cell
H H cH
o \ |
. XIT ¢ H H’AOC(CH3)3
NH i —>II
N-C6H5 |
Cells

Of greatest general interest in this proposed scheme is the X —» XI type
isomerization. Any formulation of a detailed mechanism involving a discrete
diradical and/or zwitterion intermediate (as opposed to-a concerted valence—
tautomerization) suggests that the rate and possibly the mechanistic type
could be quite sensitive to the nature of X, Y and Z as well as their substi-
tuents., Substituent effects have already been noted where X, Y and Z = C.(la)
In the case of X =C, Y= N, and Z = 0, the isomerization is apparently complete
in ten minutes at 75°.(15) It must also be anticipated that the ability to

detect the isomerization depends on the relative stabilities of X and XI as
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well as the ease with which each may be (irreversibly) transformed to other
products.,
(16)

The above is pertinent to our observation that XIII can be recovered
from (CH3)3 CoH — (CHB)BCOK solutions at reflux (1 1/2 hours) or 190° (3/4 hour;

with some decomposition). .

7CH2

’f XTI
CZHS
We are currently attempting to assess the effects of substituents on the

rate, equibilria and scope of these isomerizations.
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