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Abstract

The first synthesis ofN-Boc-protected tropanes by a [4+3] cycloaddition reaction is described. The Boc group
has been cleanly removed demonstrating that this group would be very useful for the synthesis of ‘tropane-like’
scaffolds for combinatorial chemistry. © 2000 Elsevier Science Ltd. All rights reserved.
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Combinatorial chemistry started only a decade ago and is now an emerging field.1 For instance,
compound libraries are important tools for the discovery and optimisation of new leads in medicinal
chemistry. For the preparation of libraries with a large molecular diversity it is necessary not only to
efficiently control reactivity on support but also to develop novel scaffolds.

As part of our research program in this area, we selected new ‘tropane-like’ scaffolds2 of general
structure1 (Scheme 1).

Scheme 1.

This choice is based upon two factors: first, the molecules belonging to this family are known to exhibit
potent biological properties,3 and secondly, they display a tridimensional rigid skeleton which would be
of great interest for the building of libraries.

The framework of our target molecules can be built by a [4+3] cycloaddition reaction4 between
dibromoketones andN-alkoxycarbonylpyrroles in the presence of diethylzinc,5 but this reaction is
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usually performed onN-methoxycarbonylpyrroles. However, the conditions reported for the deprotection
of N-ethoxycarbonyl-protected tropanes or closely related compounds are drastic; either TMSI2a or
concentrated HCl at high temperatures6 have been used. Therefore, this protecting group cannot be
easily introduced into a pool of orthogonal-protecting groups and is unsuitable for routine use in
combinatorial chemistry. It could be of great interest to use thetert-butoxycarbonyl group (Boc) instead
of the methoxycarbonyl group as the former is usually easily removed under fairly mild acidic conditions.

The purpose of this communication is to demonstrate that suchN-Boc pyrroles are excellent substrates
for [4+3] cycloadditions and that an amino group can be easily recovered later, under classical conditions.
The cycloadditions have been performed on various�,�0-dibromoketones under the conditions first
reported by Mann and de Almeida Barbosa on 2,4-dibromopentan-3-one5 and the results are given in
Table 1.

Table 1

In most cases, the cycloadducts are isolated in good yields and the reaction proceeds with very high
diastereoselectivity. The only exception is the 1,3-diphenyl-1,3-dibromopropa-3-one (entry f) which
gives only 12% of cycloadduct4f.† It is worth noting that dibromoketones2b, 2c, 2d, and2f have not
previously been used in a [4+3] cycloaddition under these conditions.

† It is worth noting that a similar behaviour was observed starting from methoxycarbonylpyrrole.
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Having these compounds in hand, we then had to demonstrate that the deprotection of the nitrogen
atom could be performed cleanly. Compound4b was used as a model; in agreement with the known
sensitivity of tropinones,8 the direct deprotection causes isomerisation of the C in� of the carbonyl and
decomposition of the molecule, therefore,4b was transformed to the benzyl ether7. Tropane4b was
first treated with Dibal-H at low temperature to give the corresponding alcohol in good yield and pure
diastereoisomeric form. Then the alcohol was protected as a benzyl ether7. Next, the Boc group was
removed under ‘classical’ mild conditions; the reaction was instantaneous and afforded the amine8 in
very high yield (Scheme 2).

Scheme 2.

In conclusion, we have shown that the Boc group is compatible with [4+3] cycloaddition reactions
under the conditions previously reported withN-methoxycarbonylpyrrole and diethylzinc. This group
can be easily and cleanly removed under mild conditions. Therefore, it offers a good alternative to
the methoxycarbonyl group usually used in these reactions. As this cycloaddition was extended to
several dibromoketones, it would be useful both for the total synthesis of various tropanes and for
the development of scaffolds for combinatorial chemistry. Work in this field is under progress in our
laboratory and will soon be reported.
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