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Previous investigations of the solution phase photochemistry of l-alkyl-2-pyridones have de-
monstrated that the predominant excited state reaction pathways followed by these systems involve
4+4—dimerization2 and electrocyclization leading to Dewar—pytidones.3 During the course of re-
cent synthetic investigations we have explored the photochemistry of related 1-vinyl-2-pyridones
with the thought that the vinyl group on nitrogen could introduce the possibility for alternate
reaction pathways involving the enamidea or di--Tr-amine5 chromophores. Indeed, these studies have
shown that l-vinyl-2-pyridones display novel excited state behavior.

1-(2-Methyl-2-propenyl)-2-pyridone (1) and 1-(trans-l-propenyl)-2-pyridone (g) were prepared
by reaction of 2-hydroxypyridine with allyl and methallyl chloride followed by potassium t-butox-
ide isomerization of the intermediate allylpyridones 3 and ﬁ.6 Irradiation of acetonitrile or
benzene solutions of either 1l or 2 leads to formation of products resulting from the familiar
electrocyclization3 and dimerization reactions.1’7 Dramatically different results are noted when
water is employed as solvent. Irradiation of a dilute (3.73 x 10_3 M, pyrex filter) aqueous
solution of the isobutenylpyridone 3 leads to efficient production of the pyridonylbutanol 5}
(87.9%).6 The propanol derivative lge i8 obtained (81%Z) from photolysis of the propenylpyridone
ﬁ using the same conditions.7 Structural assignments to photoproducts from these reactions were
made on the basis of spectral data and their independent synthesis from l-acetonyl-2-pyridone (§).
Dv spectroscopic monitoring of the photoreaction of 3 showed that the Amax of the photolysis
solution varies from 309 mm initially, to 288 mm after irradiation, and then to 305 nm after con-
centration of the photolysate. Similar changes from 302 nm to 287 nm then to 303 nmr are noted
during reaction of ﬁ.s In addition, these photohydration reactions were shown to occur from the
singlet excited states of the vinylpyridones by the faillure to detect alcohol products when xan-
thone was used as triplet sensitizer.

Irradiation of 3 and ﬁ (3.73 mM, pyrex) in aqueous solutions containing perchloric acid (12
nM) leads to formation of the crystalline oxazolo[3,2-a]pyridinium perchlorates 2 (XFCIOZ) (mp
156-8%, 45%) and 10 (X=C10}) (mp 124-6°, 50%), respectively.®*1® The spectroscopic properties of
these salts are consistent with the assigned structures.11 Also, 9 and 10 (X-CIOZ) are trans-
formed to 3 and ﬁ by treatment with K-t-butoxide and to the alcohols }5 and Eg by treatment with
KOH in methanol.
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On the basis of observations noted thus far, two mechanisms appear likely for formation of
the oxazolopyridinium salts. One involves intramolecular addition from excited states of the
reversibly formed hydroxypyridinium salts g and 7 in a manner similar to conversions of ortho-
allylphenols to benzodihydrofurans and chromans. 2 However, concentrations of protonated pyri-
dones at the neutral or slightly lower pH used are diminishingly small.13 Also, irradiation of
either the methallyl l or ally pyridone g leads only to production of small quantities of poly-
meric materials and mainly (70-80%) recovered pyridones. It would appear reasonable that if the
internal addition mechanism were operating both 1 and g would have reacted in an analogous fashion
to produce oxazolopyridinium salts. Lastly irradiation of the hydroxypyridinium salts g and Z,
prepared from the parent pyridones, does not lead to production of either the pyridonyl alcohols
or cyclized pyridinium salts.

In light of this, operation of an alternate mechanism involving reversible electrocyclic
closure from the singlet excited l-vinyl-2-pyridones to generate the highly stabilized azomethine
ylids § appear likely. Capture of § by added perchloric acid would lead to the observed oxazolo-
pyridinium perchlorates. Moreover, this mechanism accounts for alcohol formation from photolyses
conducted in the absence of added acid. Under these conditions, the initially formed pyridinium
hydroxides 2 and }9 (X=0H") should undergo nucleophilic aromatic substitution by hydroxide ion at
C-2 of the pyridine ring when the concentration of the nucleophile is increased. Evidence to
support the existance of the pyridinium hydroxides in the photolysate and their conversion to the
pyridonyl alcohols has been presented above. Experimental observations, summarized in Figures 1
and 2, indicate that the photohydration reaction efficlency (g*ll) varies directly with water

concentration (in THF-water mixtures) and the efficiency of perchlorate salt formation (2*2)
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increases as [H30+] increases. This behaviar 1s consistent with a mechanism involving the inter-
mediacy of the short-lived ylid, since as concentrations of the Bronsted acids H20 and H30+

increase, trapping of the ylid becomes more competitive with reversion to starting pyridone.
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Figure 1. The effect of H0104 concentration on the efficiency of the photocyclization reaction of
vinylpyridone 2 leading to oxazolopyridinium salt g. Simultaneous irradiations were conducted on
aqueous solutions of 2 using pyrex filtered light. Analyses of crude photolysates were by glc in

which the perchlorate salt is assayed in terms of methallylpyridone 1,
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E}ggss~g. The effect of HZO concentration on the efficiency of the photohydration reaction of
vinylpyridone 3 leading to the pyridonylethanol H Simultaneous irradiations were conducted on
aqueous THF solutions of 3 using pyrex filtered light. Analyses of the crude photolysates for
pyridonylethanol 1.1 w) ;nd unreacted vinylpyridone 3 (®), were by glc. Plotted are percent
conversion to 11 a;d percent disappearance of 3 vs. [H20].



