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3-FLUORO-2-(4-METHYLPIPERAZIN-1-YL)-5,12-DIHYDRO-5-
OXOBENZOXAZOLOI3,2-a]QUINOLINE-6-CARBOXYLIC ACID:
SYNTHESIS AND In vitro CYTOTOXIC ACTIVITY
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Abstract : The title compound which shows a potent in vitro cytotoxic activity has been
synthesized employing the tandem double ring closure reaction of N-acyl-N-(2'-hydroxyphenyl)
anthranilic acid with acetic anhydride as a key step.

DNA topoisomerases are receiving an increasing attention. These enzymes play a critical role
in DNA replication and transcription by altering its topological state.! Of these, bacterial DNA
topoisomerase II (DNA gyrase) has been of particular interest to medicinal chemists because
inhibition of this enzymic action leads to selective intoxication of bacteria.? The antibacterial
property of the quinolones is attributed to this selective toxic effect. Recently, it has also been
shown that some quinolones inhibit mammalian topoisomerase II as well to manifest cytotoxic

activity, and thus quinolones have become viable lead compounds in the development of cancer
chemotherapeutic agents.>
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Chu et al.* reported that in fluoroquinolones® the small alkyl group at the 1-position, whose
presence was thought to be essential for antibacterial activity, may be replaced with an aryl group
with retention of the biological activity, as exemplified by difloxacin and A-57,207. In this
communication, we wish to report the successful synthesis of 3-fluoro-2-(4-methylpiperazin-1-yl)-
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Reagents and conditions: i) 2-aminophenol (2.5 eq.), CuCl, (cat.), n-BuOH, 2 h, reflux (yield:
19%); ii) ethyl malonyl chloride, imidazole (3 eq.), CH,Cl,; iii) Ac,0, 80°C, 3 h (yield of ii and iii:
60%); iv) sulfuric acid (95%), 8 h, 70°C (yield: 91%); v) 1-methylpiperazine (4 eq.), 1-methyl-2-

pyrrolidinone, 110°C, 1.5 h (yield: 52%)
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5,12-dihydro-5-oxobenzoxazolo[3,2-a]quinoline-6-carboxylic acid (1b),* the oxygen isostere of A-
57,207, and related compounds and their biological activity.

The synthesis” makes use of the tandem double ring closure reaction of N-(2-hydroxyphenyl)-
anthranilic acid with acetic anhydride as a key step.® 4-Bromo-5-fluoro-N-(2-hydroxyphenyl)-
anthranilic acid that was prepared from 2,4-dibromo-5-fluorobenzoic acid following the literature
method® was allowed to react with ethyl malonyl chloride in the presence of imidazole (3 eq.) to
give 2. The key step of the synthesis to prepare 3 was achieved in a good yield (90%) by simply
treating 2 with acetic anhydride at 80 °C. Hydrolysis of the ester moiety in 3 was achieved
smoothly by the treating with concentrated sulfuric acid to give the corresponding acid 4. The
introduction of the piperazine moiety into the 2-position of 4 was carried out by heating 4 with an
excess of 1-methylpiperazine in 1-methyl-2-pyrrolidinone at 110°C to give 1b (Scheme 1).°
Similarly prepared were 1a and 1c.

Table 1. In vitro IC, values® (ug/ml) against human tumor cell lines

Human Tumor Cell Lines

Compound

SNU 1 (Stomach) SNU 354 (Liver) SNU C-4 (Colon)
1a 15.3 19.8 134
1b'HCl 2.0 1.9 1.8
1c >200 >200 >200
Doxorubicin <0.5 <0.5 <0.5
cis-Platinum 1.4 4.1 2.8

* In vitro cytotoxic activities were examined by the modified SRB assay method."

To our surprise, neither 1 nor its analogs showed any significant antibacterial activity when
assayed by the agar dilution method.” The reason for the lack of antimicrobial activity is not
apparent to us, but we suspect the planar molecular conformation of 1 and the increased
electrophilic property of the oxazole ring compared with the thiazole in A-57,207 as possible
causes. The PM3 calculations showed that while the phenyl ring of benzothiazolo[3,2-2]quinolone
orients out of the plane of quinolone nucleus having a dihedral angle of 23°, the two rings in
benzoxazolo[3,2-a]quinolone are oriented having a near coplanar conformation. Recently, Ohta
and Koga'' suggested that in order for 1-phenylquinolone to have an antibacterial activity, the
phenyl ring should be oriented perpendicular to the quinolone ring with a dihedral angle of 110°
However, as shown in Table 1, these compounds showed in vitro cytotoxic activity'? with the
potency slightly less than that of adriamycin but more potent than cisplatin when evaluated
against several human tumor cell lines”. The observation is worth noting in view of the current
thought that the cytotoxic effect and antibacterial activity of quinolones usually go parallel, i.e. the
most cytotoxic quinolones are also the best antibacterial agents. We are exploring the lead for
development of therapeutically useful antitumor agents.
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