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ABSTRACT

Ab2,b3-homoproline derivative, (2S, 20S)-3-phenyl-2-(pyrrolidin-20-

yl)propionic acid, was synthesized starting from L-proline. After

preparation of the (4S, 4aS)-4-benzyl-4a,5,6,7-tetrahydro-pyrrolo-

[1,2-c]pyrimidine-1,3-dione under a mild condition, the absolute

configuration of target compound was assigned using 2D H-H

COSY and H-H NOESY technologies.
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b-Peptides have particular appeal for extending our understanding of
protein structure and stabilization into the realm of folded, nonbiological
polymers, because b-amino acids represent the smallest step away from
a-amino acids in ‘‘backbone space’’.[1] b-Amino acids, as the constructing
units of b-peptides, have been invoked a great deal of synthetic
interests.[2] Because proline, as the only proteinogenic amino acid with
a secondary amino group, imparts special conformations on peptide
backbone, its homologues, b2- and b3-homoprolines, have been synthe-
sized to research their effects on the secondary structure of b-peptides.[3]

Since C2, C3-disubstituted amino acids shown a different character
in b-peptide self-assembly,[1] it is very interesting to synthesize b2,
b3-homoproline homologues to explore their effects on b-peptide
backbone. Here we report the synthesis and structure determination of
(2S, 20S)-3-phenyl-2-(pyrrolidin-20-yl)propionic acid (compound 3), a b2,
b3-homoproline with highly substitution.

The target compound was synthesized starting from L-proline. After
protecting the imino group of L-proline with benzyloxycarbonyl group
(Cbz-), the precursor for benzylation was obtained through Arndt-Eistert
homologation of the corresponding diazo ketone according to the Lit.[4]

Benzylation using LHDMS occurred stereo-selectively and only one dia-
stereomer (compound 1) was obtained after silica gel column.[5]

Following the hydrolysis with lithium hydroxide and deprotection on
Pd-C, the target compound 3 was obtained.[6] (Sch. 1)

To determine the absolute configuration of compound 3, we
prepared a uracil derivative 4, (4S, 4aS)-4-benzyl-4a,5,6,7-tetrahydro-
pyrrolo[1,2-c]pyrimidine-1, 3-dione, under a mild condition to minimize
the possibilities of racemization.[7] The initial formation of ureide can be
anticipated according to the Lit.[8] And the subsequent formation of uracil
derivatives may result as a condensation of the imino group with the
ureide following by deamination. Compared to the formation of azabicy-
clo[3,2,0]heptan-7-one catalyzed by triethylamine (MeCN, 80�C),[9]

Scheme 1.
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our method provided not only a milder acidic condition to minimize the
possibilities of racemization but also a modest yield (63%). And it also
shown a possible synthetic approach to tetrahydropyrimidine, an impor-
tant species for research the radical reactions involving DNA bases.[10]

(Sch. 2)
The absolute configuration of compound 4 was assigned using 2D

H-H COSY and H-H NOESY technologies.[11] The abstract signals of
H-4, H-4a, and H-5 were determined according to the 2D H-H COSY
spectrum, and then the H-5a peak was differentiated according to the
NOE effects with H-4a shown in the 2D H-H NOSEY spectrum.
The other observed NOE effects between H-5b and H-4 indicated the
proximity of the two protons. These results support an anti-periplanar
configuration of compound 4. (Fig. 1) Therefore, the (2S, 20S) configu-
ration of compound 3 was determined.

In conclusion, we synthesized (2S, 20S)-3-phenyl-2-(pyrrolidin-20-
yl)propionic acid stereo-selectively. To determination the absolute
configuration, we developed a new mild method to prepare the
corresponding uracil derivatives. The (2S, 20S) configuration of target
compound 3 was confirmed by H-H NOESY.
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