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ABSTRACT

Ph

A unique new set of reactions has been observed in heterocyclic photochemistry. 2-Methyl-4,4-diphenyl-3,4-dihydropyrimidin-1(2 H)-one has
been synthesized and its photochemistry investigated. This compound has been found to lead to a rearranged, dimeric product arising from
a unique bond-scission process.

We recently began a study of heterocyclic analogues of of the hydroxy heterocycl®8, which then undergoes Michael
carbocyclic photochemical reactants. The aim was to deter-addition to highly reactive aza-enote

mine whether parallel reactivity was observed, and also the Hence, our study of the photochemistry of aza-enbne
use of heterocycles promised to provide better substrates fowas carried out with thorough purging with nitrogen in a
host-guest chemistry as a consequence of enhanced hydroSemimicro immersion apparatus and with a copper sulfate

gen bonding. filter. This photolysis (benzene, 10 h) led to a single
The first heterocycle selected was the dihydropyrimidin- | I
onel. The precursor sulfon2 was obtained as outlined in Scheme 1. Synthesis of Dihydropyrimidin-oné
Scheme 1. Treatment with sodium hydride then afforded the ® © o
desired nitrogen enone analoglie MeNH, C!
. . Ph,CH-CHO _(CH2O)n B<CHO KNCO MeN™ NH
However, this compound proved to be remarkably reactive ™2 VeNHCL —
) ; eNH;Cl  Ph” “Ph  THF, H,0 OH
toward even weak nucleophiles. For example, with water, Ph™ "Ph
i i 4
or exposure to the atr.n.osphere, '|t rapldly formed .hy'droxy Tolyl-SO,H
compound3 and, additionally, dimeric ethebs.2 This is 20°C
depicted in eq 1. The evidence is that there is initial formation
o] 0
(1) This is publication number 273 of our General Series. MeN™ "N NaH  meN” "NH
(2) For publication number 272, see: Zimmerman, H. E. The Quantitative y CH,Cl, SO.-Tol
Cavity Concept in Crystal Lattice Organic Photochemistry; Mechanistic Ph™ "Ph Ph” “Ph 2
and Exploratory Organic Photochemistry. GRC Handbook of Photo- 1
chemistry and PhotobiologWorspool, W., Ed.; CRC, Inc.: Boca Raton, 2

FL, 2004, Chapter 75.
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photoproduct whose structure was established by NMR and

X-ray analyses to be that of compoufidNote eq 2.
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Consideration of the photoproduct structure, together with
the known electrophilic reactivity of aza-enobgsuggested
that this product arises from two fragments: reactaahd
zwitterion 7. Hence, the photochemistry must initially lead
to this zwitterion. Further insight came from unpublished
heterocyclic photochemistry in our harfdehich suggests
a general tendency for fission of bone-8 in heterocycles
of this type.
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The mechanism for formation of is thus suggested in
Scheme 2. The reaction is characteristic of a singlet prdcess.
Thus, specie§z and 7d are both singlets. However, the
reaction begins on the singlet (i.es) 8ypersurface. Radia-
tionless decay to Sseems likely to occur via a conical
intersection or avoided crossing at this point, and this is being
explored computationally.

At this point, our computatioftsutilizing CASSCF and
natural orbital analysis suggest that species7d is best
described as a singlet diradical, whilzis an $ zwitterion.

(3) Compound$ and5 were characterized by NMR and high-resolution
MS. The sulfone was characterized by NMR and elemental analysis.
(4) Studies with Dr. Oleg Mitkin to be published.
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Scheme 2. Photochemical Mechanism
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A further point is that this type of photochemical reactivity
arises as a consequence of stabilization of the valence at C-5
by the adjacent nitrogen lone pair. This has analogy where
C-5 is substituted by other stabilizing substituénts.
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