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Sir:

In spite of increasing interest (1) in the photoeyclo-
addition reactions of ketones to heteroaromatic systems,
the synthesis of the oxetanes of imidazoles (2) has not
hithertofore been achieved. One of us (3) has previously
reported the photoaddition of benzophenone to 1-benzoyl-
pyrrole yielding an oxetane, in which it was demonstrated
that an clectron-withdrawing protecting group on nitrogen
is essential (4). We now report the first example of the
synthesis of the oxetanes with the imidazole nucleus.

[rradiations (5) of l-acetyl (la), l-benzoylimidazole
(Ib), and 1,1 -carbonyldiimidazole (I¢) in the presence of
benzophenone in henzene yiclded the oxetanes Tla, m.p.
75-80° (vield, 50%; pmr (acctone-dg): 8 231 (s, 3,
1-CH3C0), 5.68 (4, 1, Ja s =4.5 Hz, Ja 5 = 1.5 1z, 4-11),
6.63 (d, 1, Js 4 = 4.5 Hz, 5-H), 7.18-7.90 ppm (m, 10,
benzenoid protons), and 7.98 (d, 1, J; 4 = 1.5 Hz, 2-11);
mass spectrum (70 ¢V): m/e 292 (MY (6); 11h, m.p. 138-
140° (yield, 34%): pmr (chloroform-d;): § 5.83 (q, 1,
Jas =45 Uz, Jan = 1.0 Haz, 4-11), 6.46 (d, 1, Js 4 = 4.5
Hz, 5-11), 7.40-8.25 (m, 15, benzenoid protons), and
8.30 ppm (d, 1. Jp 4 = 1.0 Hz, 2-11); mass spectrum:
(70 ¢V) m/e 354 (MT); and Ile, m.p. 265-268° (yield,
51%); pmr (chloroform-d;) 8 5.78 (q, 1, J4 5 = 4.5 Iz,
Jap = 1.5 Hay 41D, 071 (d, 1, Js 4 = 4.5 Hz, 5-11),
7.32-7.99 (m, 13, benzenoid protons and 2" 4" and 51,
and 8.05 ppm (d, 1, J2.4 = 1.5 llz, 2-1); mass spectrum
(70 eV): mfe 344 (Y\V), respectively. The alternative
structures 111 for the oxetanes were excluded from the
following pmr evidence.  We have previously noted (7)
that in the case of the oxetanes 1V from furans and thio-
phenes, the proton at C-2 couples with the proton at C-4
with J ~ 1.2 Hz (allylic coupling), but does not couple Lo
an appreciable degree with the proton at C-5 (‘W’ path
coupling). In the pmr spectra of the oxelanes Ha, 11, and
Hie from the imidazoles, the proton at C-4 appears as a
quartet, due to the coupling with both protons at C-5 and
C-2 (8).

resonates al lower field than the proton at C-4 due to the

On the other hand, the proton at C-5, which

proximity to both the nitrogen and oxygen atoms, couples
only with the proton at C4, thus occurring as a doublet.
[f the oxelanes were postulated to have structures 111,
then the proton at C-4, which would resonate at lower
ficld, would appear as a quartet.
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In the case of | ,2-dimethylimidazole and 1-benzyl-
imidazole, no oxetane formation was observed but a
hydroxyalkyl or hydroxyphenyl derivative was obtained.
Irradiation of 1,2-dimethylimidazole (Id) with benzo-
phenone and with acetone gave the alcohols V, m.p. 187-
188° (yield, 4%); pmr (chloroform-dy): & 3.33 (s, 3,
1-CH3), 3.53 (s, 2, 2-Clly), 6.66 (d, |, Ja 5 = 1.2 Hz,
4(5)-11), 6.88 (d, I, Js 4 1.2 Hz, 5(4)-11), and  7.30 ppm
(m, 10, benzenoid protons);  mass spectrum (70 eV):
m/e 278 (MY); and VI, m.p. 95-96° (yield, 30%) (9):
pmr (chloroform-d;): 8§ 1.53 (s, 6, 3-C(Cl3),), 2.33
(5, 3, 2-CH3), 3.50 (s, 3, 1-CH3), and 6.63 ppm (s, 1,
5-HYy; mass speetrum (70 ¢V): m/e 154 (M), respectively .
I-Benzylimidazole (Ie), on irradiation with benzophenone
in t-butyl alcohol, yiclded the alcohol VIL, m.p. 290-221°
(yield, 20%);  pmr (chloroform-d;): & 631 (s, I,
1-CHCeHs), 6.98 (1, 1, 4(5)-), 7.20 (t, 1,5(4)-1), 7.45
(m, 15, benzenoid protons), and 7.73 ppm (1, 1, 2-11);
m/e 340 (M) (10). A full

account of this paper and its related work will be

mass spectrum (70 eV):

published in the future.
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