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Abstract

A series of new fluorinated coumarins and 1-aza coumarins have been synthesized and the presence of fluorine in these molecules and its
effect on their anti-microbial, anti-inflammatory and analgesic activities are discussed. The results of bioassay showed that these newly synthe-
sized compounds containing fluorine exhibit moderate analgesic and excellent anti-inflammatory and potential anti-bacterial and anti-fungal ac-
tivities, compared to the other halogenated compounds. All the newly synthesized compounds were characterized by elemental analysis, IR, 'H
NMR, B¢ NMR, 9p NMR, EI-MS, and FAB-MS. The ORTEP diagram of one of the compounds is reported herein.
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1. Introduction

Coumarin and its nitrogen analogue 1-aza coumarin (also
known as carbostyril) are a class of lactones and lactams, re-
spectively, which are indispensable heterocyclic units to both
the chemists and the biochemists. A comparative review of
these two systems has been reported recently, for their natural
occurrence, anti-microbial, anti-inflammatory, anti-cancer and
other miscellaneous properties [1]. Many coumarin derivatives
are known for their special property of scavenging Reactive
Oxygen Species (ROS) and have been found to be inhibitors
of cyclooxygenase and lipoxygenase in the arachidonic acid
pathway of inflammation suppression [2]. Non steroidal anti-
inflammatory drugs (NSAIDs) have a broad spectrum of ef-
fects in acute pain management and target the cyclooxygenase
enzyme. Several coumarin derivatives have been reported for
their significant anti-inflammatory activities and their ability
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to inhibit these enzymes in inhibiting inflammation [3—5].
The potential of coumarin derivatives as anti-inflammatory
agents has been explored in our laboratory, by incorporating
biocompatible pharmacophores like vanillyl, cyanoester and
paracetamol, at the allylic position with respect to C3—C4
double bond of the coumarin moiety [6,7].

1-Aza coumarin derivatives, which ultimately metabolize
as the corresponding 8-hydroxy coumarins in the biological
system are therefore found to be very good anti-inflammatory
and analgesic agents [8]. The triheterocyclic thiazoles synthe-
sized from 4-aminomethyl carbostyrils and 3-bromoacetyl
coumarins [9] in our laboratory were found to exhibit promis-
ing anti-inflammatory and analgesic activities even after 24 h.

Interest in coumarins and 1-aza coumarins as antibiotics is
due to the recent observations that these are potent inhibitors
of bacterial DNA gyrase, which is involved in cell growth
[10,11]. Many coumarin and l-aza coumarin derivatives,
with variety of substituents at 4-position, with very good
anti-bacterial activity have been reported from our laboratory
[12—15].
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Incorporation of fluorine into organic molecules can lead to
distinctive modification in their biological properties [16].
Fluorinated heterocycles have been found to exhibit enhanced
enzyme inhibiting [17] and anti-microbial activities, as com-
pared to their non-fluorinated analogues [18,19]. A series of
3-amino carbostyril derivatives containing fluorine have been
reported as promising potassium (Maxi-K) channel openers,
targeted for neuroprotection [20].

Hence the purpose of the present work was to explore and
develop the new templates containing fluorine, coumarin and
l-aza coumarin, with three points of molecular diversity.

2. Chemistry

Synthesis of various 4-bromomethyl coumarins [21] was
brought about by the Pechman cyclisation of phenols with 4-
bromoethylacetoacetate (Scheme 1). The substituted 4-[(4'-
fluoro) phenoxymethyl]-coumarins (4a—e) were synthesized
at room temperature by stirring the reaction mixture of 4-fluo-
rophenol and anhydrous K,CO5; with various 4-bromomethyl
coumarins (3a—e) in dry acetone. On the other hand the
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substituted 4-[(4'-fluoro) anilinomethyl]-coumarins (5a—e)
were synthesized by refluxing the reaction mixture of 4-fluo-
roaniline and various 4-bromomethyl coumarins in dry xylene
at 135—148 °C. Similarly by a different sequence of reactions,
4-bromomethyl carbostyrils (8a—d) were synthesized by the
bromination of acetoacetanilides and cyclising the intermediate
w-bromo acetoacetanilides in sulphuric acid [22] (Scheme 2).
The substituted 4-[(4’-fluoro) phenoxymethyl]-carbostyrils
(9a—d) were synthesized by refluxing the reaction mixture
of 4-fluorophenol and anhydrous K,CO5 with various 4-bro-
momethyl carbostyrils in absolute alcohol at 100 °C. In an
analogous manner the substituted 4-[(4'-fluoro)-anilino-
methyl]-carbostyrils (10a—d) were synthesized by refluxing
the reaction mixture of 4-fluoroaniline and various 4-bromo-
methyl carbostyrils in dry xylene at 135—148 °C.

All the products gave satisfactory analytical and spectro-
scopic data, which are in full accordance with their assigned
structures. The ORTEP diagram of one of the compounds,
7-methyl-4-[(4'-fluoro)-anilinomethyl]-coumarin (5¢), is re-
ported (Fig. 1). The various new compounds synthesized dur-
ing the present investigation are listed in Table 1.
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Scheme 1. Synthesis of new 4-fluoro-aryloxymethyl and aminomethyl coumarins.
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