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THE REACTION OF [I,I-BIS{TRIFLUOROACETOXY)IODO]BENZENE WITH
N-(BENZYLOXYCARBONYL)-1-AMINOCYCLOPROPANE-1-CARBOXAMIDE
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Summary: The treatment of N-(benzyloxycarbonyl)-1l-aminocyclopropane~l-carboxamide with
[I,I-bis(trifluorocacetyl)iodolbenzene caused cleavage of the cyclopropane ring with the
formation of a B-alaninamide derivative.

In a continuation of our studiesl involving cyclopropylamino acids and their deriva-
tives, we recently attempted to prepare the novel 1,l-diaminocyclopropane (4) by the route
outlined in Scheme 1. It was our intention to convert N-(benzyloxycarbonyl)-l-aminocyclopro-

pane-l-carboxamideZ (1) to the corresponding amine (2) using [I,I-bis(trifluoroacetoxy)iodo]-
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benzene (PIFA). The utility of PIFA for the rearrangement of amides derived from peptides
and acylamino acids is well established, and geminal amido-amines using this reagent have
been prepared.3

Treatment of (1) with 1.5 equivalents of PIFA followed by reaction of the resulting
crude ninhydrin positive product with benzyloxycarbonyl chloride did not yield the derived
dicarbamate (3), but rather an acyclic material identified as the B-alanine derivative (5)
on the basis of spectroscopic and microanalytical data.% Further evidence for the identity
of (5) was obtained by the formation of B-alanine amide,’ upon deblocking (Hp/Pd).

A possible mechanism (Scheme 2) for this unexpected rearrangement requires two equiva-

lents of PIFA for the complete conversion of 1 to 5. Indeed, when 1 was treated with 2.4
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equivalents of PIFA the B-alanine derivative (5) was obtained in quantitative yield. Although

to our knowledge cyclopropylamines have not previously been prepared using PIFA, the usual
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amide to amine rearrangement caused by PIFA bears at least a formal resemblance to the classi-
cal Hoffmann rearrangement,6 as well as to the amide rearrangement mediated by lead tetraace-
tate’. Both of these reactions have been used to convert cyclopropyl carboxamides to the
corresponding cyclopropylamines or their derivatives, apparently without skeletal rearrange-
ment.8 Since the PIFA catalyzed rearrangement occurred in an acidic medium, the formation
of a cationic intermediate such as 6 is possible, and perhaps allowed the reaction to take
the anomalous path described here. The unusual B-amino-imide structure (7) formed in high
yield in this reaction would be difficult to prepare by direct methods, indicating a possible
use for this rearrangement in synthesis.
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