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The Baylis-Hillman reaction is one of the most powerful
carbon-carbon bond-forming methods in organic synthesis.1

The Baylis-Hillman adducts, which are allylic alcohol deri-
vatives, can be formed most often by the reaction of activated
vinyls and carbonyl compounds.1 Besides the usefulness of
these Baylis-Hillman adducts themselves, further derivatiza-
tion with various nucleophilic reagents toward synthetically
useful compounds has been studied in depth by us and other
groups.2 There were some reported papers on the formation
of heterocyclic compounds including quinolines from the
Baylis-Hillman adducts.3

Quinolines and their derivatives occur in numerous natural
products.4 Many quinolines display interesting physiological
activities and have found attractive applications as pharma-
ceuticals and agrochemicals as well as being general syn-
thetic building blocks.4b Although many synthetic methods
have been developed for the preparation of quinolines,5 due
to their great importance, the development of novel synthetic
methods remains an active research area.6 

Recently, we have reported on the synthesis of 4-hydroxy-
3-ethoxycarbonylquinoline N-oxide derivatives from the
Baylis-Hillman adducts of 2-nitrobenzaldehydes in acidic
conditions.3a As a continuous work, we intended to examine
the possibility of transforming the Baylis-Hillman adducts of
2-nitrobenzaldehydes into the quinoline N-oxides by the
photochemical method.

A solution of 1a in ethanol (0.16 M solution) was irradi-
ated with 250 nm wavelength in a quartz reaction vessel.7

We could isolate quinoline N-oxide 3a in trace amount from
the reaction. Instead the deoxygenated 4-hydroxy-3-ethoxy-
carbonylquinoline 2a (39%) was obtained as the major prod-
uct.8 The reaction might proceed via the aci-nitro compound
I , which was generated through the benzylic hydrogen
abstraction by the excited ortho-nitro group.9 I  was con-
verted to the quinoline N-oxide 3a as described in our previ-
ous paper.3a Elimination of oxygen atom of 3a and the fate of
oxygen atom is uncertain at this point (vide infra). In other
cases 1b-d and the nitrile analogue 1e, we could obtain the
similar results as in Table 1.8

In the reaction mixture we could observe the quinoline N-

Scheme 1

Table 1. Photoreaction of the Baylis-Hillman Adducts 1

entry B-H adducts (1) conditions products (2) yields (%)

a0.03 M concentration. bbenzoic acid (25%) was obtained.
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oxides in trace amounts (< 5%), which might indicate the
intermediacy of quinoline N-oxides for the formation of
quinolines 2. Moreover, irradiation of pure 3a (250 nm, 20
h) in ethanol produced 2a in 58% isolated yield. Such deoxy-
genation of quinoline N-oxides to quinolines indeed occurred
very slowly in ethanol solution without UV irradiation.

Change of the reaction conditions such as wavelength, sol-
vent, or concentration did not improve the yields (entry a in
Table 1). Heating 1a in ethanol (70-80 oC, 48 h) or diphenyl
ether (200 oC, 48 h) without UV irradiation did not give any
quinoline 2a nor quinoline N-oxide. 

Photochemical rearrangements and fragmentations of o-
nitrobenzyl compounds were well-known.9 Transfer of oxy-
gen atom of nitro group to the benzylic position and conco-
mittant removal of the alkoxy, carboalkoxy, or phosphate
group occurs. In these respects the o-nitrobenzyloxy moiety
was studied and used as a photochemically labile protecting
group.9 In order to examine the possibility of the Baylis-
Hillman adducts as a photochemical protecting group, we
performed the photochemical reaction of O-benzoyl ana-
logue 1f in the same reaction conditions. From the reaction
we could obtain 2a (26%) and benzoic acid (25%) as
expected. However, to our disappointment, starting material
1f was recovered in 64% yield.
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