CHEMISTRY LETTERS, pp. 2077-2078, 1991. © 1991 The Chemical Society of Japan

Intramolecular Photochemistry of 3-Alkynyloxy-2-pyridones

and Isomerization of the Photoadduct to Tricyclic f-Lactam

Kenichi SOMEKAWA,* Hideshi ODA, and Tetsuro SHIMO
Department of Applied Chemistry and Chemical Engineering,

Faculty of Engineering, Kagoshima University, Korimoto, Kagoshima 890

Sensitized photoreaction of 3-(5-ethoxycarbonyl-4-
pentynyloxy)-2-pyridone gave a [2+2]cycloadduct across
3,4-bond of the 2-pyridone. The adduct was thermally

derived to a new tricyclic B-lactam.

2-Pyridones 1is one of typical heterocyclic a,B,Y,0-unsaturated
carbonyl compounds, and the photoreactions with unsaturated substances are
very interested in ©possibilities of peri-, site- and regio-selective
cycloadditions,1) ring—expansion,z) and valence isomerizations of the
adducts.3) One of the photo[2+2]adducts was also derived to a natural
compound4) and valence isomers of 2-pyridones may become synthons of
B-lactam antibiotics of fourth#generationS) and of a potent inhibitor of
infectivity of immuno-deficiency virus.®) The objective of the present
research 1is to induce a multicyclized new hetero-compounds by
intramolecular photoadditions of 2-pyridones possessing triple bonds at the
side-chains and to derive the adduct to a tricyclic new B-lactam.
Photochemical reactivity of this typical one may be also cleared.

Thus, 1-methyl-3-(4-pentynyloxy)-2-pyridone (gg)(liq.)7) was prepared
from 3-hydroxy-1-methyl-2-pyridone (1) as shown in Scheme 1 in 82% yield.
Irradiations of 3a (8 mol m=3) in acetonitrile with high-pressure mercury

lamp through a Pyrex vessel were carried out in both cases of presence of

benzophenone (8 mol m~3) and not. They however gave no cycloadduct. Only
when benzophenone was absent, a Dewar-type valence-isomer (gg)(liq.)7) of
3a was formed in 57% yield. From suggestion of our previous report,3)

3-(5-ethoxycarbonyl-4-

OH =
pentynyloxy)-1-mehtyl-2- (I a (I "(CHz ——> q \(CHZ‘)—
4a

pyridone (3b)(mp 65 °c)7) Me SO
was sequently prepared in 1 3a
49% yield from a reaction a. =—(CHys—1/DBU /CHCN

2a Scheme 1.

of 1 with ethyl 6-iodo-2-
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hexynoate (gg)(liq.)7) as shown in Scheme 2, and 3b was similarly
irradiated in the presence or absence of benzophenone. Under the former
conditions, 3b gave an intramolecular cycloadduct (5)(lig., 25% yield)8)
across 3,4-positions of 2-pyridone, and under the 1latter conditions, 3b
gave a valence-isomer 4b (lig., 50% yield)7).

The intramolecular photoaddition is inferred to be a triplet reaction

and need some electronic attraction between the two parts.

O~ =
1 b (\I CO2 Et hv

_ﬁ
N"70 no sens.
Me
3b hv
Cl—(CHg)'gE
1)MeLi * 2)CICO:Et 3)Nal sens.
b.  I=(CHp)3—==—CO,Et/K,CO;4
2b Scheme 2.

The next step is intended isomerization. 5 was then heated at 150 °C

to give a tricyclic B-lactam (g)(liq.)9) in 52% vyield wvia two valence-

isomerizations as shown in Scheme 3. The new B-lactam 6 showed good
analytical and spectral (vy-c-=0 CO,Et
-1 A CO,Et 8_ 7
1760 cm etc.) data. This is . 0 6 5
also the first example of E?_C, —» 10 O )a
- 2

valence-isomerization of adducts 11N 3 5

Me O Me O ~

across the 3,4-positions of 2-pyridones. Scheme 3.
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