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The photochemistry of 4-alkyl-4-hydroxy-2,5-cyclohexadiencnes has been extensively
studied.! In general, these compounds rearrange to 4-acylcyclopentenones and upon further
irradiation give bicyclo[2.1.0]pentanones. However, only one example of the photolysis of a 4-
aryl-4-hydroxy-2,5-cyclohexadienone has been reported. Irradiation of 2,6-di-t-butyl-4~hydroxy-
4-phenyl-2,5-cyclohexadienone gave, as the only identified product, low yields of trans-2,5-di-~
t-butyl-4-benzoylcyclopent-2-enone 1’3.2 We have reinvestigated this reaction in order to
compare it with the 4-alkyl substituted cases. This communication describes one aspect of that
study, the stereospecific photorearrangement of the trans-4-benzoylcyclopentenone ]’.3.

Irradiation of ]r.s in methanol gave a quantitative yleld of the bicyclo{2.1.0]}pentanone
’2va: mp 117.5-118°.3 The nmr spectrum showed peaks at § 8.10-7.35 (m, 5, aromatic), 3.47 (d, 1,
J = 7.0 Hz), 3.10 (d, 1, J = 7.0 Hz), 2.15 (s, 1), 1.07 (s, 9), 0.98 ppm (s, 9). 1In order to
assign the stereochemistry in ,23 at Cj and C5, it was necessary to definitely assign the

aliphatic proton signals.
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Bromination of ’23 gave the dibromide 2}3 nmr (CDCl3) 6 8.15-7.40 (m, 5, aromatic),
5.03 (dd, 1, Jgp = 6.0 Hz, Jpe = 10.3 Hz), 4.81 (d, 1, J = 6.0 Hz), 3.22 (d, 1, J = 10.3 Hz),
1.22 (s, 9) and 1.13 (s, 9) .4 Spin decoupling of the ortho-phenyl protons sharpened the
doublet at & 4.81 indicating that Hy; = § 4.8l. Treatment of %f with NaOMe/D20 gave mono-
deuterated 3/3 (D)% with nmr proton singlets at § 3.10 and 6 2.15. Bromination of 3} (D) gave
3‘3 (D)s, with aliphatic proton signals at § 5.03 (d, 1, J = 10.3 Hz) and 6 3,22 (d, 1, J =

10.3 Hz).
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Thus deuterium exchange in ?Va must have occurred at Hg. The nmr proton signals of ge
can be assigned as Hy = § 3.47, Hy = & 3.10, and H, = § 2.15. The cyclopropane vicinal proton

coupling Jup = 7.0 Hz is indicative of c:Ls—coupli.ng.Ga’b
ab L8

Therefore, the H, proton must be anti
to the cyclobutanone ring. The zero coupling of Hy and H¢ is indicative of trans stereo-
c:hem:Lst:ryGb and therefore H, must be syn to the cyclopropane ring. This assignment is
consistent with the relatively high field position of He (8 2.15), which is probably due to
shielding by the cyclopropaﬁe ring.7

The mechanism of the reaction }3 -> Ej-l was established by irradiation of the mono-
deuterated cyclopentenone }3.5 Photorearrangement of ’];13 gave 23.5 The nmr spectrum of 2‘13,
aliphatic protons: & 3.47 (s, 1) and § 2,16 (s, 1), established the position of the deuterium
as Hp = D. Thus the rearrangement must involve cyclopropane bond formation between Cp and C,
with benzoyl group migration to C3.

Previously Matsuura and Ogura8 have reported a similar type rearrangement of the

9

trans-4-pivaloylcyclopentenone i to 29 proceeding via the same mechanism. However, based on

the present work, we would suggest that the stereochemistry at C5 should be as in 5b.
~



No. 50 4813

| _h_ll_> Hc Hc

\( i 5a 5b

Irradiation of ’I&in methanol gave 31:! a quantitative yield: nmr (CDCl3) 6 3.15

(d, 1, J = 7.0 Hz), 2.95 (d, 1, 7.0 Hz), 2.07 (s, 1), 1,22 (s, 9), 1.02 (s, 9) and 0.99 (s. 9){°
Treatment of 3 with NaOMe /Dy0 gave monodueterated35 with nmr proton singlet signals at & 2.94
and § 2.07. Therefore, the aliphatic proton signals 1“3 can be assigned as Hy = § 3.15, Hy =
¢ 2.95,!1 and He = § 2.07. The cyclopropane vicinal proton coupling Jg = 7.0 Hz is indicative

of c:l.s-t:c»ulzolzl.ng‘S a,b

and thus the Hy must be anti to the cyclobutancne ring as in §\13

One interesting aspect of these reactions is that both }3 and irearrange to bicyclo-
[2.1.0]pentancnes of identical stereochemistry. This stereospecificity suggests that these
rearrangements may be concerted processes and as such would be photochemically allowed
concerted [0 2a + T 2a] additioms.l2 Indeed, if the [0 2a + 7 2a] cycloaddition rules are
applied to the rearrangements, the correct products are predicted.
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