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It is well known] that 2-pyrones usually react with primary amines to give 2-pyridones,

not 2-pyrone imines. We have discovered, by chance, a route to 2-pyrone imines. The reaction

RNHZ | N RNHZ Q
0

is not only synthetically useful but mechanistically interesting; it involves preferential C-
rather than N-nitrosation of an unsaturated amide, and was discovered in the following way.
Irradiation of 2,4-cyclohexadienones (l) in the presence of amines constitutes a general,
high yield synthesis of unsaturated amides of the type g through nucleophilic capture of the
intermediate ketenes g However, with highly substituted dienones (for example, R,-Rg = CHj)
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the intermediate ketene cannot be trapped by weak nucleophiles such as water or methano].3
Consequently the unsaturated acids or esters become accessible by this route only from the
corresponding amides. However these hindered amides strongly resist acidic or alkaline solvol-
ysis. Nitrosation, which has been used to convert hindered amides to acids,4 can provide a way
around this difficulty.
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Irradiation of ] (Rz2-Re¢ = CH3) in ether saturated with methylamine gave 3 (R;-Rg = CHj),
mp 74.8-75.2° in 89% yie]d.5 6 Nitrosation’ of 3 (Ry-Rg = CH3) gave as the major product (67%)
a crystalline compound,6 mp 57-58.5°, to which we assign the 2-pyrone imine structure 3. The
nmr spectr'ums’9 was consistent with structure g or possibly with that of the isomeric
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o

N-methylpyridone structure 5; the ir and uv spectra also did not permit a clear-cut distinction
between these two possibilities. However the mass spectrum] clearly favored structure 4. In
particular, it showed a base peak at M-41 (CH;N=C) and no significant peak at M-28 (CO), it is
well known that Z-pyridones]] and 2-py\r'ones]2 generally show a prominent peak for loss of
carbon monoxide,]3 and it is reasonable that 2-pyrone imines would show a corresponding loss of
ruc. 4

This reasoning was confirmed when we were able to synthesize % through treatment of 4
with 20% aqueous sodium hydroxide in methanel (5:3) at 160-180° for 4 hr. Compound 5,

CH3 2°01(1-75)
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mp 99-100°, was obtained in 74% yield. The mass spectrum of 5 showed an important M-CO
15,16
peak.
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A mechanism for the formation of % from g is shown:

+
3 (Ry-Rg = CH;) N0 5 o=N

NCHs

(CH3)2C"'NOH + \ /

o

Nitrosation occurs on carbon rather than on nitrogen, and the 3-carbon fragment is lost as
acetone oxime. Indeed, we were able to isolate small amounts (<6%) of acetone oxime from the
product mixture, although control experiments showed that the oxime is largely destroyed under
the nitrosation reaction conditions.

A second product, minor and very labile, was isolated (8%) from the nitrosation of 3

(Ry-Rg = CH3).17 We tentatively assign it the imino butenolide structure §. In particular,
its nmr spectrum has the methine proton at lower field and the C-4 methyl at higher field than

(1-00)1-72 cH, CHy 1-65(6-43) 1-88 __ 1-68
(1-12)1-26 g, CH, 2-85(4-82) 1.22 A
H
(1-88)4.65 .71 é”a
2-86
£ 4
the known]8

pyrrol inone isomer Z; the mass spectrum of Q (and of its N-cyclohexyl analog) also
favors a structure having the oxygen in the r"lng.]9
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We believe that 2-pyrone imines are a novel or rare class of compounds, highly substi-

tuted derijvatives of which become readily accessible through the route described here.
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