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PHOTOCHEMICAL SYNTHESIS OF 2-PHENYLPYRROLES

BY THE CYCLIZATICN OF B-AMINOVINYL KETONESl

Department of Chemistry, The University of Tsukuba,

Sakura-mura, Ibaraki-ken, 300-31, Japan

On irradiation, B-~aminovinyl phenyl ketones (1)} having such substi-
tuents as CH3, OCH3, and ¢1 on the phenyl ring c¢yclize to give py¥role
derivatives (2), except f-aminovinyl p-biphenyl ketone (lh). Also exo-
cyclic B-aminovinyl ketone (3 and 4) are inert. The photochemical

behavior of (1) is discussed in relation with that of aryl alkyl ketone.

In spite of the facts that the photochemical reactions of conjugated enones

and dienones have extensively been investigated,2 those of f-aminovinyl ketcnes have
been little known.3 Recently, we reported that B~N,N-dialkylaminovinyl phenyl ketones
gave pyrrole derivatives via dé-hydrogen abstraction by an excited carbonyl on
irradiation.l We now wish to report the photochemical reactions of some B-aminovinyl
phenyl ketones (1) having various substituents on the phenyl ring and related compounds,
(3 and 4} in order to provide the scope and limitation of this reaction.

In a typical experimental, a sclution of {12)4 (400 mg} in dry benzene (40 ml) was
irradiated in a Pyrex tube through a high pressure mercury lamp under nitrogen for
30 hr at room temperature. After removal of the solvent, the residual oil was

chromatographed on a silica gel column. Elution with benzene yielded the pyrrole
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(2k)” (50 mg, 12.5%) [Umax

3080, 1600, 1520, 820, and 750 cm_l: 6(CDCI3] 1.17 (&,
3H, —CH,CH), 2.28 (s, 3H, 5-CBy oz p-CHy), 2.38 (s, 3M, p-CH, or 5-CH,), 3.38 (q,
2H, —C§20H3), 5.82 (d, 1H, J=2.5 Hz, H-3 or H-4}, 5.96 (d, 1H, J=2.5 Kz, H-4 or H-3),
and 7.13 (s, 4H, phenyl); m/e 199 (M+)]. Likewise, the other B-aminovinyl phenyl
ketones (lc-1f) gave the corresponding cyclized products (2c-2£). However, lg and

1h did not afford the pyrroles and were recovered almost guantitatively. Exocyclic




g-aminovinyl ketones (3 and 4) also did not give the eyclized products.6 These

results are summarized in Table 1
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Table 1. Photoproducts from 1.
& &2 vield ()

la :4 Me 40

ik p-Me Me 12.5

1lc m-@Me H 19

14 m-0Obe Me 12.5

le o-0Me Me iz

1f p—CL Me 20

19 p-0OMe H -

1h* p-Ph Me -

*lh was irradiated in benzene-methanol solution (3:2) because it was inscluble

in benzene.
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b n=1 BR=Me
¢ n=l R=Et
It is generally accepted that the Norrish type IT reaction of aryl alkyl ketone
(5} proceeds via the excited carbonyl followed by a biradical intermediates upon
Y=hydrogen abstraction.7 By analeogy, the intermedizcy of such a biradical (6) can

be assumed also in the above reaction.
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The results from the photoreaction of g-aminovinyl phenyl ketones (l)l'8

as shown in Table 1 seem to be compatible with this assumption because the substi-
tuent R* must have a direct effect on the excited carbonyl of 1.

It is well known that n,n* triplet and =,v* triplet states of aryl alkyl ketone
lie close together and mix vibronically and that the relative energy levels of the
two states are sensitive to the substituent X.7 All these ketones with n,7%* lowest
triplets show substantially reduced reactivity in intramolecular hydrogen abstraction.

The inertness of lh in the photocyclization can be explained in terms of the
similar reasons, while that of lg is not clear at present. The inertness of exo-
cyclic g-aminovinyl ketones (3 and 4) is also explained by the differences of the
excited states by analeogy of those of the ¢,p-unsaturated ketones.9 These photo=

chemical reaction may be useful for the synthesis of 2-phenylpyrrole derivatives.
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