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ABSTRACT

Oj,NH

H2N Me

On p-methylbenzhydrylamine (MBHA) resin, by means of

oj,rfJH

HaN

t-Boc chemistry, several tetrapeptides (H-Ala-ACXC-Ala-Gly-NH
f-amino acid units were prepared. These units were introduced into the growing peptide chain by using Boc-protected
as catalyst in DMF. The method was applicable for both racemic and enantiomeric

“Me

2) containing cyclic
P-lactams with KCN
p-lactams.

In 1989, two groups independently isolated an antifungal and peptides, a real breakthrough in the use of cyemino

antibiotic, cispentacin, @&,23-2-aminocyclopentanecarboxy-
lic acid}? Following the discovery of cispentacin, consider-
able attention was paid to alicycjizamino acids:* Although
p-amino acids have been widely used fbpeptide synthe-
sis>® the first incorporations of cycligg-amino acids into
peptides were described only a decade agollowing the
pioneering work of Seebach etfbn acyclicf-amino acids
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acids started several years later, when Gellman and co-
workers proved tharans-aminocycloalkanecarboxylic acid
peptide oligomers can fold into stable helical structdrés.
Our group recently demonstrated that the foldameric structure
can be controlled: cispentacin oligomers adopt a sheet-type
structuret! Insertion of a cycligg-amino acid into the peptide
chain can modify and improve the pharmacological activity
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and increase the peptide stability, and this has therefore le

to the formation of a number of such produtt$? Scheme 1. Cyclic f-Lactams Used aS-Amino Acid
Various enantioselective methods are known for the Precursors

synthesis off-lactams'*~1¢ Enantioselective methods or COOH

kinetic resolutions lead to enantiomefielactams!’ Since <:|:( — <:[

nucleophilic attack opens the ring without difficulty, these

compounds can be used/@aamino acid precursofs8When ()1 (#)2 (cis- ACPC)

an amine is used as nucleophile, the product is the corre-

sponding amidé? The strategy is generally referred to as Oi{/ — OCOOH
the B-lactam synthon method. Palomo and co-workers NH,
utilized this synthetic strategy in the liquid phase for the (£)-3 (£)-4 (cis-ACOC)
synthesis of short peptide segmefitQur present aim was o) COOH
to extend the peptide synthetic strategies to cy&leptides —

and to use diverse cyclje-lactams in peptide syntheses, on NH

a solid support. (£)-6 (£)-6 (cis-ACBPC)

A variety of model cycligs-lactams were selected: a five-
membered ring=£)-1 (a racemic cispentacin precursor), an
eight-membered ring with a double bondt){3, and a  t-Boc chemistry?® The peptide chains were elongated on an
benzene-fused five-membered systeb)-6 (indan system), ~ MBHA resin, and the syntheses were carried out manually.
Scheme 1. The syntheses of the starting model compoundscouplings of Gly and Ala were first performed with
were straightforward: 1,2-dipolar cycloaddition of chloro-  dicyclohexylcarbodiimide (DCC) without difficulty. After the
sulfonyl isocyanate (CSI) to cyclopentene, 1,5-cyclooctadi- incorporation of Ala, the Boc-protectef-lactams were
ene, or indene, respectively, resulting in the correspondingintroduced into the growing peptide chain, with KCN as
B-lactams?? which aftertert-butoxypyrocarbonate treatment  catalyst in DMF. In the last step, Ala was again inserted.
afford the corresponding racemN-Boc fj-lactams. The  Amino acid incorporation was monitored by the ninhydrin
enantiomerid\-Boc-protected (1S,5R)-6-azabicyclo[3.2.0]- test?4 The completed peptide resins were treated with liquid
heptan-7-one was prepared by lipolase-catalyzed kinetic HF/dimethyl sulfide/p-cresol/p-thiocresol at°@ for 1 h.
resolution of {+)-6-azabicyclo[3.2.0]heptan-7-one, followed HF was removed, and the resulting free peptides were
by N-Boc protectiort’ solubilized in 10% aqueous acetic acid, filtered, and lyo-

The peptide sequencd9—13 (H-Ala-ACXC)-Ala-Gly- philized. The crude peptides were investigated and purified
NH) were synthesized by a solid-phase technique, utilizing py reversed-phase HPLC. The model peptides were charac-
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Scheme 2. Synthesis of Peptidé(?
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aReagents and conditions: (i) 3 equiv of Bfdactam, 3 equiv of KCN, DMF, 40C, 24 h; (ii) 3 equiv of Boc-Ala, 3 equiv of DCC,
3 equiv of HOBt, DMF, 24°C, 2 h; (iii) liquid HF/dimethyl sulfidep-cresol/p-thiocresol (86:6:4:2), @, 1 h.

ACPC)-Ala-Gly-NH, (1S2RACPC) = (2S,R)-2-amino-
cyclopentanecarboxylic acidt1, H-Ala-ACPC-Ala-Gly-
NH, (ACPC= cis-2-aminocyclopentanecarboxylic acidp,
H-Ala-ACOC-Ala-Gly-NH, (ACOC = cis-2-amino-5-cy-
clooctenecarboxylic acid); ariB, H-Ala-ACBPC-Ala-Gly-
NH, (ACBPC = cis-1-aminoindane-2-carboxylic acid).

In conclusion, a simple and efficient direct method was
developed for the introduction @gFpeptide elements into a
peptide. On g-methylbenzhydrylamine resin, by means of
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t-Boc chemistry, a variety of cycli¢-amino acids were
inserted into a peptide chain. These units were introduced
into the growing peptide chain by using Boc-protected
pB-lactams, with KCN as catalyst in DMF. The method is
applicable for both racemic and enantiomégfitactams. The
diastereomers formed were in most cases easily separable.
Since a number of lactams are readily available in racemic
or enantiomerically pure form, the present method seems to
offer a widely applicable alternative route fipeptides and

for combinatorial peptide libraries.
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