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Simple aromatic compounds containing propenone moiety show
considerable dual COX/5-LOX inhibitory activities
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Abstract—For the development of safer anti-inflammatory agents, simple aromatic compounds containing propenone moiety were
prepared and evaluated for their dual COX/5-LOX inhibitory activities. Among the 17 prepared compounds, most of the com-
pounds exhibited considerable COX/5-LOX inhibitory activities. Especially compound C15 showed the most significant dual COX/5-
LOX inhibitory activity.
� 2004 Elsevier Ltd. All rights reserved.
1. Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are
widely used for the treatment of inflammation, pain and
fever by inhibiting cyclooxygenase (COX) enzymes thus
resulted in the inhibition of the conversion of arachi-
donic acid to prostaglandins (PGs), which are impor-
tant biological mediators of inflammation, pain and
fever.1 However, these classical NSAIDs have been
associated with gastrointestinal (GI) tract haemorrha-
gia, ulceration and kidney disorders.2 The two isozymes
of COX were identified as COX-1 and COX-2. It has
been reported that COX-1 is constitutively expressed in
most tissues and is involved in the regulation of physio-
logical functions in maintaining platelet aggregation
and homeostasis of the GI tract and the kidney. How-
ever, COX-2 is rapidly induced in inflammatory cells in
response to cytokines, growth factors and so on. The
PGs produced by COX-2 play an important role in
inflammatory symptoms.3 In contrast, it has been
reported that the PGs produced by COX-2 also play an
important role in the regulation of renal function,
ovulation, adaptive scytoprotection, vasodilation and
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anti-aggregation.3d;4 In addition, PGs produced by
COX-1 have also been shown to induce inflammatory
responses and hyperalgesia.5 Therefore the selective
COX-2 inhibitors may not completely satisfy the safer
anti-inflammatory agents. Recently, many medicinal
chemists are interested in the dual COX/5-LOX (5-
lipoxygenase) inhibitors that are expected to minimize
the toxicity of NSAIDs.6 5-LOX has been reported to
be involved in the biosynthesis of leucotrienes (LTs),
which are the mediators of numerous inflammatory
diseases and allergic disorders. In addition, LTs pro-
mote the development of GI damage, which is the most
considerable side effect of NSAIDs.7 Therefore dual
COX/5-LOX inhibitors can be expected to improve the
potency of anti-inflammatory effects as well as decrease
the adverse side effects of NSAIDs.

In this study, we designed and prepared the 17 com-
pounds having propenone moiety as COX/5-LOX
inhibitors, and evaluated their COX/5-LOX inhibitory
activities. The design was performed by simplification of
clinically using selective COX-2 inhibitors such as cel-
ecoxib, refecoxib, valdecoxib and etrocoxib.6a The
propenone moiety was utilized as a basic skeleton, and
simple aromatic compounds such as phenyl, pyridyl,
thienyl and furyl groups were attached to the propenone
moiety (Fig. 1). Many of the prepared compounds
exhibited considerable COX/5-LOX inhibitory activi-
ties.
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2. Chemistry

Synthetic methods for the preparation of propenone
derivatives (C1–C17) are summarized in Scheme 1. Acet-
yl derivatives A were treated with aldehyde derivatives B
in the presence of KOH in methanol–water (5:1), to
afford the products C1–17 in 75.8–97.1% yields. Figure 2
shows the prepared propenone derivatives (C1–C17).
3. Results and discussion

COX-1, COX-2 and 5-LOX inhibitory activities8 for the
17 prepared propenone derivatives are shown in Table 1.
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Figure 2.
Most of the prepared compounds exhibited considerable
COX-1, COX-2 and 5-LOX inhibitory activities. Espe-
cially, compound C15

9 showed a relatively strong 5-LOX
inhibitory activity with moderate COX inhibitory
activities. It has been reported that the dual COX/
5-LOX inhibitors generally exhibit a IC50 value of 0.1–
8 lM for 5-LOX inhibition, and a COX-1/COX-2 ratio
of 2.5–5006a so far, even though some singly acting
COX-2 or 5-LOX inhibitors show much stronger
inhibitory activities. Compared to other reported dual
COX/5-LOX inhibitors, our compounds are very simple
and easy to prepare. In addition, it was discovered in
our research group that C15 inhibited 90.0% of nitric
oxide production at 50 lM, which is also related to the
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Table 1. COX-1, COX-2 and 5-LOX inhibitory activities of prepared

compounds

Compounds IC50 (lM)

COX-1 COX-2 5-LOX

C1 32.5 28.7 8.13

C2 23.6 7.44 13.5

C3 23.6 12.0 13.8

C4 10.6 9.01 10.0

C5 13.0 5.22 7.60

C6 59.7 12.0 12.0

C7 21.0 7.92 13.4

C8 13.0 18.4 10.0

C9 22.1 11.2 12.2

C10 46.2 9.02 9.50

C11 9.01 3.40 4.80

C12 59.9 26.7 5.90

C13 60.7 13.7 14.0

C14 80.7 29.0 12.8

C15 65.3 1.89 0.37

C16 40.1 23.4 6.51

C17 57.4 14.1 7.52

AA861a 0.032

NS398b 1.67 <0.002

a Positive control for 5-LOX.10
b Positive control for COX-1 and COX-2.11
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inflammatory process. This result will be published
elsewhere. The structure–activity relationship study of
the prepared compounds for COX-1, COX-2 and
5-LOX inhibitory activities showed that C15 containing
5-membered ring at C1 position and six-membered ring
at C3 position showed 10–40 times more active for
5-LOX than other compounds.

In conclusion, we prepared the 17 aromatic compounds
containing propenone moiety and evaluated their COX/
5-LOX inhibitory activities. This was the first report of
the dual COX/5-LOX inhibitory activities of simple
propenone derivatives. The results of this study may
provide valuable information to researchers who are
working on the development of safer anti-inflammatory
agents. Further studies are in progress to elaborate the
structure–activity relationship.
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