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ABSTRACT E 42128

Peptide nucleic acid (PNA) is a DNA mimic in which the deoxyribose
phosphate backbone was substituted with a peptide chain. In this research, novel
pyrrolidinyl PNA carrying 3-aminopyrrolidine-4-carboxylic acid (APC) spacers were
synthesized. These spacers were designed based on our previously reported PNA
system bearing 2-amino-1-cyclopentanecarboxylic acid (ACPC) spacer, with
additional nitrogen atom in the cyclopentane ring of the f-amino acid. It is expected
that the new spacer will improve the solubility of the PNA and provide a handle for
internal modification. The trans-(3R,4S)- and (3S,4R)-isomers of N>-Fmoc/N'-Boc-
protected APC were synthesized following a known route. Diastereoselective
reductive amination of the keto-ester intermediate, obtained via a Diekmann
cyclization of Boc-glycine ethyl ester, with (S)- or (R)-a-methylbenzylamine followed
by protecting group exchange gave the (3R,45)- and (35,4R)-isomers of the protected
spacers in 6.5% and 4.9% overall yield, respectively. These spacers have been
successfully incorporated into model PNA sequences by Fmoc solid phase peptide
synthesis. Successful incorporation of the new spacers was confirmed by MALDI-

TOF MS. DNA binding studies by 7},, measurement of P1-P10 PNA sequences, some
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of which was modified with a single APC unit in the middle of the strand or full
modified APC unit, suggested that the trans-(3R,45)-APC spacer was compatible with
the original PNA backbone carrying (15,25)-2-aminocyclopentanecarboxylic acid
(ACPC) spacer as shown by their essentially unchanged T,,. The incorporation of
fluorophores such as pyrenecarbonyl and pyrenebutyryl in the middle of the PNA
strand via the N' position of the APC spacer gave modified PNA that shows a high
fluorescent intensity change between single-stranded PNA and hybrid of double-

stranded PNA-DNA.
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