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2-Fluoropyridine N-Oxide in Peptide Chemistry

By D. SaranTakis, J. K. SUTHERLAND, C. TORTORELLA (MRs), and V. TORTORELLA
(Chemistry Department, Imperial College, London, S.W.7)

2-FLUOROPYRIDINE N-oxIDE! (I) has been pre-
pared by the oxidation of 2-fluoropyridine with
triflnoroperacetic acid in methylene dichloride.2 It
is an unstable, hygroscopic solid, darkening
rapidly on exposure to air, which can best be
stored at 0° in methylene chloride or as its crystal-
line hygroscopic hydrochloride. It is also stable
for days in aqueous sodium bicarbonate. The
oxide (I) reacts readily with glycine-N-cyclohexyl-
amide® in aqueous sodium bicarbonate to give the
stable amino-compound (II) which can be degraded
with hot 989, formic acid to the acid (III) identical
with the product obtained by condensation of the
oxide (I) with glycine. The virtually quantitative
yields in the condensation and fission reactions and
the ease of detection and identification of the amino-
acid derivatives? of the N-oxide by t.l.c. suggest
that the reaction might be useful in N-terminal
analysis of peptides. The acid (III) can also be
obtained wunder similar conditions from the
glycylglycine (IV) (¢, 10 min.), glycylglycine ethyl
ester (V), and glycine ethyl ester (VI) derivatives of
the oxide. We have no conclusive evidence for
the mechanism of the fission reaction but stronger
acids (trifluoroacetic and hydrogen chloride in
acetic) have no effect (other than salt formation)
upon (II) while the fission is slower in trifluoro-
acetic—formic acid (1:1) than in 989, formic. The
amide (IT) is also stable to refluxing acetic acid.
Accepting that these are not dielectric effects and
knowing that 2-aminopyridine N-oxides are
protonated on oxygen® they suggest that oxide-
protonated (II) will not undergo the fission reaction
and that the rate of fission depends on the concen-
tration of carbonyl-protonated (II) which cyclises
to (VII) the precursor of (III).

prior carboxyl activation, has been described.
However the oxide (I) reacts with benzoic acid—
triethylamine or tetraethylammonium benzoate in
acetonitrile to give N-benzoyloxypyridone (IX) in
19 and 249, vield respectively. These disappoint-
ing yields were improved somewhat by treating
benzoic acid with the oxide (I) in methylene
dichloride to give 40%, of the ester.® In agreement
with Paquette® we find that the pyridone esters of
simple amino-acid derivatives e.g., hippuric and
N-ethoxycarbonylglycine esters, are unstable and
difficult to isolate pure. The high reactivity in N-
acylation of the pyridone esters compared to
esters of simple hydroxamic acids can be seen from
the Table which also shows the expected activating
effect of electron-withdrawing groups in the simple
diacylbydroxylamines. N-Phenyl has a large
accelerating effect presumably due to delocalisation
of the nitrogen lone-pair reducing the electron
density in the N-O-C=0 system. A similar effect
would explain the high reactivity of the pyridone
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TaBLE. Half-lives of the esters with two equivalents of amine in methylene dichlovide at 20° 10

Ester Amine Half-life (min)

(IX) H,NCH,-CONH-cycloC,H;, <1
PhCON(Ph)OCOPh » 3720
PhCON(Ph)OCOCH,NHCO,Et ” 9
PhCON (Ph)OCOPh cycloC H,,NH, <1
PhCON(Me)OCOPh " 720
$-0,NCgH,CON(Me)OCOPh R 360
$-MeOC¢H,CON(Me)OCOPh » 1030

Recently it has been shown®? that esters of N-
hydroxypyridone (VIII) are efficient acylating
agents but no method for their synthesis, without

esters. Thus it appears that from the standpoint
of reactivity, and stability and ease of purification,
esters of N-phenylhydroxamic acids offer most
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promise of those hydroxamic acid esters so far fluoro-compound reacts suggests that the nucleo-

investigated although at present there is no way of philic displacements occur by an addition—

preparing them without prior carboxyl activation. elimination mechanism as found in the halogeno-
Finally the stability of 2-chloro- and 2-iodo- 2,4-dinitrobenzene series.?

idine N-oxi der th diti here th
pyridine N-oxides under the conditions where the (Received, January 18th, 1966; Com. 037.)
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