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Intramolecular [2+2] photocycloadditions of cyclic o.p-
enone tethered to suitable alkenes afford the construction
of carbocyclic and heterocyclic ring systems with high regio-
and/or stereoselectivity.! When combined with the subse-
quent cleavage of the cyclobutane ring of the photoproducts
by various chemical means, the overall transformation con-
stitutes an annelative two-carbon ring or carbon-hetero ring
expansion of original enones. This process is now the most
widely used photochemical reaction in synthetic organic che-
mistry.? In conjunction with ongoing studies in our laborato-
ries on the synthesis of heterocyclic compounds containing
diaza group in analogy with previously reported routes® we
now report the intramolecular equivalent of this process
using N!-(4-methyl-3-pentenyl)-uracil (1a) and -thymine (1b).

Nl.alkenylpyrimidines {1a, 1b) were prepared by alkylation
of uracil and thymine, respectively, with 5-hromo-2-methyl-
2-pentene in the presence of potassium carbonate® Direct
and/or Pyrex-filtered irradiation of 1 with a 200W medium
pressure Hg lamp in CH;CN at room temperature gave on
distitlation of the solvent and seperation by tlc the intramo-
lecular adduct 2!
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The structural assignment rests on 'H NMR spectral data.
The alternative cross adduct®® is ruled out from considera-
tion by careful examination of the distinguishing pattern of
'H NMR spectrum of 2 as observed in the case of 1,3-diaza-
tricyclo[5.2.1.05]decan-2,4-dione.

In contrast to the previous study with N'-(3-butenyl)
thymine, irradiation of 1 for 10 hr afforded not only 2 but
also 3 in the ratio of 1:8. It appears that 3 results either
from a hydrogen shift in the intermediate biradical 4 or from
Type 1 cleavage of initially formed 2. We could also recon-
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Figuge 1. A Molecular Structure of 7(1-methylethenyl)-1,3-diaza-
bicyclo[4.3.0]Inonan-2.4-dione with atom labeling,

Figure 2. Hydrogen bonding interaction {thin line) between two
molecules (d(N3-02)=2858 (2) &, (N3-H3-02)=159.83(5)°).

firm that extensive photolysis of 2 (CH;CN/Pyrex) leads to
3 by Type Il cleavage of the bond in the cyclobutane ring
initiated by a hydrogen abstraction of carbonyl group as
shown in §. Thus, irradiation of 2 in CH,CN with 200W
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medium pressure Hg lamp for 6 hr furnished a 5.5 : 4.5 mix-
ture of 2 and 3 in more than 99% yield, together with negli-
gible other products.
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Irradiation of 1 with a 12W low pressure Hg lamp gave
the same result. The detailed consequence of the resulting
photocycloaddition will be published in a forthcoming paper.
Unambiguous assignment of the structure of 3a was perform-
ed by single-crystal X-ray diffraction techniques’

The structure was proved to be fused by a N'-C6 bond
of 5- and 6- membered ring and to have a butterfly confor-
mation with an almost planar pyrimidone part (Figure 1).
Two molecules are held together by an inversion center th-
rough two hydrogen bonding interactions between N and
O atoms of pyrimidine moiety (Figure 2).
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31, 1737. (b) 1a: yield 42%; mp 118-119 C; 'H NMR (80
MHz, CDCl:) & 156 (s, 3H), 1.72 (s, 3H), 2.38 (g, /=638
Hz, 2H), 3.70 (t, /=72 Hz, 2H), 497-5.18 (m, 1H), 564
(d, /=838 Hz, 1H), 8.86 (s, tH); IR (KBr), 1690, 1638 cm™"
{vc-0); EIMS m/z 194 (M*). 1b: yield 46%; mp 159-160
C: 'H NMR (80 MHz, CDCl;} 8 159 (s, 3H), 171 (5
3H), 188 (s, 3H), 2.35 (g, /=124 Hz, 2H), 367 (t, =63
Hz, 2H), 4.93-5.17 (m, 1H), 6.83 (s, 1H), 8.70 (s, 1H); IR
(KBr), 1685, 1643 cm™! {vc-o): EIMS m/z 208 (M*).

4, 2a: yield 37%; mp 168-170 T ; 'H NMR (200 MHz, CDCl;)
& 090 (s, 3H), 128 (s, 3H), 1.84-1.94 (m, 2H), 2,63 (td,
J=62, 57 Hz, 1H), 283 (d, J=58 Hz, 1H), 313 (ddd,
J=122, 87, 87 Hz, 1H), 391 (dd, /=57, 56 Hz, 1H),
4.05-4.17 (m, 2H), 7.18 (s, 1H); IR (KBr), 1713, 1683 cm™?
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(vc=o); EIMS m/z 184 (M*). 2b; yield 33%; mp 204-206
€: '"H NMR (200 MHz, CDCl;) & 0.90 (s, 3H), 1.05 (s,
3H), 1.34 (s, 3H), 1.82-1.93 (m, 2H), 261 (td, /=6.1, 56
Hz, 1H), 3.16 (ddd, /=122, 8.7, 8.7 Hz, 1H), 355 (d, J=6.2
Hz, 1H), 4064.19 (m, 1H), 7.20 (s, 1H); IR (KBr), 1703
cm”! (ve=0); EIMS m/z 208 (M*), 3a: vield 45%; mp 148-
150 T; '"H NMR (200 MHz, CDCl,) & 167 (d, /=07 Hz,
3H), 1.90-2.11 (m, 2H), 2.22-247 (m, 2H), 2.85-2.94 (m,
1H), 341-353 (m, 1H), 3.61-3.75 (m, 1H), 3.85-3.98 (m,
1H), 4.72 (s, 1H), 4.92 (dd, /=131, 1.1 Hz, 1H), 7.78 (s,
1H); IR (KBr), 1713, 1693 ¢m™! (vc-0): EIMS m/z 194
(M*). 3b: yield 41%; mp 220-222 T ; 'H NMR (200 MHz,
CDCl3) 8 1.10 (d, J=6.7 Hz, 3H), 1.67 (s, 3H), 1.90-2.18
(m, 2H), 2.32-242 (m. 1H), 2.89 (dd, /=6.3, 6.2 Hz, 1H),
345 (dd, j=12.7, 58 Hz, 1H), 3.54-362 (m, 2H), 4.70 (s,
1H), 4.86 (d, /=13 Hz, 1H), 7.17 (s, 1H); IR (KBr), 1721,
1691 cm™' (vc=0); EIMS m/z 208 (M)

5. Data for crystallographic studies were measured on a
MAC sciences MXC? four-circle diffractometer. The unit
cell and other related parameters of compound (3a) are
as follows; FW=194.23; Coloress plate; Crystal dimen-
sion=1.0X1.0X0.2 mm?, Space group P2;/n (No. 14); a=
14.456 (5) &, 5=7.999 (3) &, c=8.858(3) A, p=10058 (3)°,
V=10069 (5) A% Z=4; D.x=128 mg/m* Radiation=
MoKa, A=0.71069 &; p=0.091 mm~; F(000)=416; Tem-
perature=293 K; Final R=0.0367; Number of unique re-
flections =1582.
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Photodissociation to open-shell atomic fragments has yield-
ed valuable informations on the nonadiabatic interactions
among electronically excited states.'? When the fragments
have nonvanishing angular momenta, there may be more
than one electronic state correlating with an atomic term
limit. Nonadiabatic interactions among these states can affect
the dissociation processes since these interactions can be
equal to or larger than the separations between the electro-
nic states at intermediate and asymptotic internuclear dista-
nces. Freed and coworkers®® have shown for direct disso-
ciation processes that the nonadiabatic couplings could affect
the outcomes of the dissociation processes, such as the popu-
lation ratios of the atomic fine structure components and
the anisotropy parameters.

When there is an explicit curve crossing between states
correlating with different atomic term limits, as in predisso-
ciating systems, fwo different kinds of nonadiabatic interac-
tions must be considered. The influence of the interactions



