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Introduction

The generation of bespoke pseudopeptide sequences that ex-
hibit highly ordered secondary and tertiary structures in both
solution and solid phase has developed into a highly competi-
tive field of research in recent years, with the ability to predict
the conformation of a given peptide sequence from knowledge
of its primary structure an elusive goal. While much effort has
been directed towards understanding the factors that control
the secondary structure of a-peptides, the utility of peptides
incorporating the f-amino acid structural motif has recently
been investigated widely, most notably by Seebach' and Gell-
man.” For instance, Gellman er al. have shown that B-peptides
derived from trans-2-aminocyclopentanecarboxylic acid (trans-
pentacin) 1 adopt a helical stucture in both the solid state and in
solution,® while Fiilop e al. have shown that homo-oligomers of
cis-2-aminocyclopentanecarboxylic acid (cispentacin) 2 form a
sheetlike secondary structure in solution (Fig. 1).* The ability of
mixed o,p-peptides containing both ¢-amino and B-amino acid
derivatives to adopt a preferred conformation in solution has
also been reported recently.’

We have shown extensively that the conjugate addition of
lithiumamides derived from a-methylbenzylamine to o.p-
unsaturated acceptors may be used for the asymmetric synthesis
of B-amino acid derivatives.® This methodology has recently been
utilised for the synthesis of (1R.2S,3R)-3-methylcispentacin 5
in >98% de and 98 * 1% ee and (1S,285.3R)-3-methyltrans-
pentacin 7 in >98% de and 97 * 1% ee by the kinetic resolution
of tert-butyl (RS)-3-methylcyclopentene-1-carboxylate 3 with
lithium (5')-N-benzyl-N-a-methylbenzylamide (Scheme 1).7

The protocol that we use to understand fully the stereo-
selectivity observed in these kinetic resolution reactions
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Fig. 1 Secondary structure of poly homo-pe

requires an initial evaluation of the level of
offered by the chiral «,B-unsaturated ester un
jugate addition, which is achieved through the ¢
achiral lithium amide to the ester. If the a.3-uns
shows high facial selectivity upon conjugate add
of enantiorecognition between the chiral o,f-un:
and a chiral lithium amide is evaluated througl
kinetic resolution [addition of (RS)-ester to ar
(RS)-lithium amide]. In this approach.® the el
action are eliminated, allowing the maximum st
factor (E£) for the reaction to be calculated indej
reaction conversion, as it is identical to the diast
observed in the reaction.” If high enantiorecog
between the reacting partners in a mutual kine
then efficient kinetic resolution may be expec
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2. Results and discussion

Treating 2 with 1.1 gquiv. of sodium pora-toluenesulfinate (3) in a 1 : [ mixture of H,
0 and DME at 100 °C for 24 h led to a 55% conversion of 2, with the appearance of
4-phenylbut-3-en-2-ol (4) (33%), and adducts 5 and 6 (20%, 5/6 ratio =1 : 1) (egn.
(3)). With 2 gquiv. of 3, complete conversion of 2 took place and the y1eld of the
adducts increased to 41%. Decreasing the reaction temperature afforded lower
conversions, as exemplified in Fig. |; no reaction occurring below 60 °C. At 100 °C,
switching from 3 to morpholing or CH>(CQOMeg)-/K5CO5 as the nucleophilic species

led only to the formation of 4.

(3)
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