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Novel 2,3-disubstituted 4-pyridone derivatives were pre-
pared from 4-methoxypyridine through aldol condensation and
isomerization of exo-olefin as key reactions, in fairly good to
high yields.

4-Pyridone derivatives are important as synthetic intermedi-
ates for the preparation of natural products and as biologically
active compounds.1 We have been screening our compound li-
brary for enoyl-ACP reductase (FabI)2 inhibitors as antibacterial
agents. And we found a novel 4-pyridone derivative 1 as a FabI
inhibitor. Compound 1 exhibited not only FabI-inhibitory activ-
ity, but also antibacterial activity against Staphylococcus aureus.

For structure optimization studies, we required a convenient
and accessible method to synthesize a range of 4-pyridone deriv-
atives. The conventional methods can be roughly classified as
follows: (1) cyclization of triketones,3 (2) reaction of primary
and secondary enamines with diketene,4 and (3) conversion of
natural products, such as maltol or kojic acid, in the presence
of an appropriate amine.5 Though a number of synthetic methods
have been reported for 4-pyridone derivatives, it is still difficult
to prepare 2,3-disubstituted 4-pyridones because the methods
generally need multiple steps or involve troublesome intermedi-
ates, such as triketones. Here, we would like to report a conven-
ient method for synthesizing a wide range of 2,3-disubstituted
4-pyridone derivatives.

We planned to use N-acylated 2,3-dihydropyridine-4(1H)-
ones as synthetic intermediates.6 The racemic 2,3-dihydropyri-
dine-4(1H)-ones can be easily prepared by the addition of orga-
nometallics such as Grignard reagent to 1-acyl-4-methoxypyri-
dinium salts.7 2,3-Dihydropyridine-4(1H)-one 28 was prepared
in 94% yield from commercially available 4-methoxypyridine,
by introduction of the methyl group into 4-methoxypyridine
via nucleophilic addition using methylmagnesium bromide in
the presence of carbobenzyloxy chloride.9 Compound 3 was
prepared from the lithium enolate of 2 with 2,6-dichlorobenzyl
bromide. Although we examined several methods for oxidation
of compound 3, aromatization reaction did not occur. We finally
found that dehydrogenation of the TBS enol ether of compound
4 with DDQ afforded compound 5 in 34% yield. 4(1H)-Pyridone
5 was treated with benzyl bromide in the presence of NaH in
DMF, to afford 1 in 37% yield. The overall yield was only 8%
from compound 2 (Scheme 1). Since these synthetic methods
have multiple steps and low overall yield, we considered the syn-
thesis of 3-(1-hydroxyalkyl)-2,3-dihydro-4-pyridone 6 by using
the aldol reaction with 2. The reaction of 2 with 2,6-dichloro-
benzaldehyde was carried out in THF at �78 �C in the presence
of lithium hexamethyldisilazide and the corresponding aldol ad-
duct 6 was obtained in 95% yield. The hydroxy group of com-
pound 6 was converted into methanesulfonylate by treatment
with methanesulfonyl chloride under ice cooling in 94% yield.
Elimination of the methanesulfonyloxy group and isomerization

of the exo-olefin by using potassium tert-butoxide gave the
desired 4(1H)-pyridone 5 in 82% yield (two steps).

As described previously, the 1-benzyl-4-pyridone was ob-
tained in 37% yield, together with 4-benzyloxypyridine in
25% yield, using DMF in the presence of sodium hydride
(Scheme 1). The desired 1-benzylated 4-pyridone was prepared
in 92% yield by changing the reaction solvent from DMF
to THF. Compound 1 was obtained in 67% overall yield
(Scheme 2).

However, when the above methods were applied to aliphatic
aldehydes, the desired 4(1H)-pyridones were not obtained at all.
Since the exo-olefin 810 was isolated from the reaction mixture
(E:Z = 1:4), we examined isomerization of the exo-olefin to
form the 4(1H)-pyridone. The desired 4(1H)-pyridone 9 was ob-
tained in high yield through isomerization of 8 by using catalytic
palladium under a hydrogen atmosphere (Scheme 3). Therefore,
it was possible to prepare a wide range of 2,3-disubstituted
4(1H)-pyridones by using the two procedures.

Finally, these methods were applied to prepare the 2,3-di-
substituted 4(1H)-pyridone derivatives listed in Table 1. The
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Scheme 1. Synthesis of compound 1.11
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Scheme 2. Improved synthesis method of compound 1.
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desired 2,3-disubstituted 4(1H)-pyridones were obtained in fair-
ly good yields.

Thus, we have developed a new and efficient method to pre-
pare various 2,3-disubstituted 4-pyridones from 4-methoxypyri-
dine through aldol condensation and isomerization of exo-olefin
as key reactions, in good to high yields. Further studies on 4-
pyridones, including 5- and 6-substituted derivatives, are in
progress.
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Scheme 3. Isomerization of 8 to 9 by using Pd/C.

Table 1. Synthesis of 3-substituted 4(H)-pyridone derivatives
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aPotassium tert-butoxide was used. bDBU and Pd/C, H2 was
used. cIsolated yield.
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