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Summary. Single crystal x-ray structure determination of a key
fluoroiodoacetamide gives access to protected a-flucoroglycines of known

absolute stereochemistry.

Fluorinated amino acids have been a major synthetic target of medicinal
chemists because of the pharmacological potential of these molecules, and of

1 Nevertheless, there has been no success in

peptides that incorporate them.
the preparation either of free amino acids or of peptides that have been
fluorinated at the a-position. This observation is not surprisirng for amino
acids, for which the nitrogen lone pair might be expected to induce the
rapid displacement of fluoride ion:? but conjugation of the nitrogen (for
example, to a carbonyl group) should increase the stability of these
compounds, making them viable synthetic targets. Recent results from
Takeuchi et al on multifunctional carbons has revealed one route to such

molecules from polysubstituted acetates,?

We report herein an extremely
simple asymmetric synthesis of protected a-fluoroglycines, utilising

readily prepared chiral fluorociodoacetamides.

At first, we had hoped that protected a-fluoroglycines might be
directly accessible from the chlorofluorocacetamides (2a/b), prepared
using the method of Molines and Wakselman by reaction of chlorotrifluoro-
-ethene (1) with (S)-l-phenylethylamine, followed by acidic hydrolysis of

4

the resulting fluoro-imine. Separation of the diasterecisomers was

initially achieved by careful crystallisation, but £flash chromatography5

{silica) using benzene/ethyl acetate (9:1) as eluant was found to be more
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efficient, yielding (2a) (Ry 0.55, m.p. 74-75°C) and (2b) (Rp 0.47,
m.p. 52-559C) as white crystalline solids (c.f. ref. 4).6 Stereochemical
assignment was based on a single crystal x-ray structure determination

on the higher Ry component.7
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Scheme. Reagents: i, (S)-PhCH(Me)NH,/ Et,O/ Sealed tube/ r.t./ 140h; ii, 10% H,S504(aq)/
reflux/ 2h (33% overall for i and i1); iii, KNPhth/ DMF/ >400C; iv, Nal/ Me,CO/
reflux/ 120h (92%); v, KNPhth/ DMF/ r.t./ 5-6h (50%).
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We were disappointed that the chlorofluoroacetamides (2a/b) failed to
generate protected a-fluoroglycines when reacted with potassium
phthalimide, with the dipththalimide (3) being the only product formed.
On the assumption that this must have been generated via the desired
monophthalimide derivatives, we decided to replace the chlorine with a
better leaving group, so that less forcing conditions might be employed.
Accordingly, treatment of either (2a) or (2b) with Nal in acetone gave the
same mixture (ca. 50:50) of diastereomeric fluoroiodoacetamides {(4a/b),
which could be readily separated by flash chromatography (silica) using
benzene/ethyl ‘acetate (3:1). X-ray crystallography on the higher Rgp
component7 enabled the stereochemistries to be assigned as (S,S) for (4a)
(Rp 0.59, m.p. 83-84°C), and hence (S,R) for (4b) (Rp 0.51, m.p. 59-61°C).
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Figure: The X-Ray Crystal Structures for (2a) and (4a)

Treatment of the fluoroiodoacetamides (4a) or {(4b) with potassium
phthalimide in DMF at room temperature gave, as the major products, the
monophthalimides (5a) and (5b) respectively.8 On the assumption that the
formation of (5a) and (5b) proceeded via S5y2 pathways,9 we could infer
that (8,5)-(4a)—e=(S,S)-(5a), and that (5,R)-(4b)—=(S,R)-(5b) 10, pure
(5a) (m.p. 163-1659C) and (5b) (m.p. 146-148°C) could be obtained by
recrystallisation and/or flash chromatography.

The readily prepared chiral fluoroiocdcacetamides (4a and 4b) are
therefore valuable intermediates for the preparation of a-fluoroglycine
derivatives of known absolute stereochemistry, and we are currently
investigating whether a-fluoroglycyl peptides are accessible using this
methodology.
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