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THE PHOTOCHEMICAL [4+4] CYCLODIMERIZATION OF 2-PYRAZINONE IN THE SOLID STATE

*
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Summary: Irradiation of l-methyl-5,6-diphenyl-2-pyrazinone (Ia) in the solid state gave the
[4+4] anti dimer (II} in 100% vield, while (Ia) in a solution phase was inert upon irradiation.

The photochemical cyclodimerization of arcmatic compourds is a well-established photoreaction.
The most camon type of reaction in this class is the [4+4] cyclodimerization of naphthalenes
and anthracenes involving inter- and intramolecular J:eac:tions.1 However, those of hetercaromatic
compounds draw little attention. The photochemical [4+4] cyclodimerization of 2-pyridones and
2-pyrones in solution was reported by Taylor and Paquette et al.2 and de Mayo et a]..3 Recently,
a similar photochemical [4+4] cyclodimerization of 4,6-diphenyl-2-pyrone in both solution and
solid state was reported by Rieke et aJ..‘1 We wish to report here the photochemical [4+4] cyclo—
dimerization of l-methyl-5,6=diphenyl=-2-pyrazinone (Ta) in the solid state.

1-Methyl~-(Ia) > and l-ethyl-5, 6=diphenyl~2~pyrazinone (Ib)5 were inert to the photolysis in
benzene and methanol solution.6 However, irradiation of (Ia) in the solid stalte7 with a high
pressure mercury lamp (400 W) at room temperature for 20 min gave the [4+4] anti dimer (II), mp
148-150°C, in 100% yield based on recovered starting pyrazinone (Ta). Similar irradiation of
(Ia) in the solid state8 at 2537 ;s for 4 h gave also the [4+4] anti dimer (IT) in 86% yield,
but at slower rate.

no reaction —B2Y hv/solid state
in CeHg or v (2537 &) /MecH
Ia: R=Me

or heat

Ib: F=Et

The structure of the dimer (II) was confirmed on the basis of the spectral data and elemental
analysis. The infrared spectrum of (II) showed a carbonyl stretch at 1660 cm-l, versus 1640 crn_l
for the starting pyrazinone (Ia). One would expect the carbonyl of syn isomer to come at higher
value due to dipole-dipole interaction. The ultraviolet spectrnum showed A (EtOH) at 261 (e=3.6
X 103) and 351 nm (e=4.5 x 102) . The ]H—NMR spectrum showed a singlet at 6 2.58, a singlet at §
6.35, and the multiplet at § 6.85-7.35 assignable to methyl, methine, and aromatic protons in the
ratio of 3 : 1 : 10, respectively, while that of (Ia) showed a singlet at & 3.31(3H), a singlet
at § 8.30(1H), and the miltiplet at § 7.1-7.45(10H), respectively. Furthermore, LSC-NMR spectrum
of (II) showed peaks at 31.9(g), 70.1(d), 76.7(s), 169.8(s), and 178.5(s) ppm due to carbons at
7=, 3=, 6-, 5-position, and carbonyl carbon, respectively, in addition to aromatic carbon peaks.
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Mass spectrum of (IT) showed the parent peak m/e 524 (M'; Field disorption mass). The [4+4] anti
dimer (II) was stable at room temperature. However, heating of the dimer (II) at reflux temper—
ature in benzene for 16 h or its melting point produed the starting pyrazinone (Ia) in both 100
% yields. Furthermore, irradiation of the dimer (II}) in methanol through a quartz tube at 2537
A for 30 min causes reversion to the starting pyrazinone (Ia) in almost quantitative yield.

On the other hand, irradiation of l-ethyl-5,6-diphenyl-2-pyrazinone (Ib) in the solid state did
not give any photoproducts and (Ia) was recovered quantitatively. To ouwr knowledge, this
represents the first case of the photochemical [4+44] cyclodimerization in the so0lid state photo-
chemistry of monocyclic hetercaramatic compounds containing nitrogen a’com.9 We are determining
to what this process may be general in the solid state photochemistry.
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