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Abstract: 6,3’-Dinitroflavone (2) and 6,4’-dinitroflavone (3), prepared by direct nitration of flavone (1), were
found to be ligands for the benzodiazepine receptor (BDZ-R). Compound 2, with a K;= 12 nM, produced
potent anxiolytic effects in mice at a dose of 1 pug/Kg.

Introduction

Some natural flavonoids were recently found to have anxiolytic properties,'” presumably due to their
affinity towards the central BDZ-R. Furthermore, these flavonoids, unlike benzodiazepines (BDZs), had
neither sedative nor myorelaxant effects.” In an effort to improve this pharmacological activity of flavonoids
we attempted the introduction of electronegative groups based on the favorable effect of these substitutions in
the BDZs.* These experiments using halogen groups gave encouraging results,” but the most striking effects
were obtained by nitration of the flavone nucleus, as described in this letter.
Chemistry

6,3’-Dinitroflavone (2) and 6,4’-dinitroflavone (3) were prepared as follows (Scheme 1). Anhydrous
nitric acid (d=1.4, 750 pL) was added dropwise to flavone (1) (60 mg; 0.27 mmol). The vial containing 1 was
kept in an ice bath during the addition. The resulting solution was allowed to stand for 30 min at room
temperature. While stirring with a thin glass rod, water (10 mL) was added, and the vial placed in an ice bath

to cool. The precipitated product was collected by vacuum filtration, washed with water and dried. Its toluene
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solution was chromatographed in a silica gel column which was eluted in steps with increasing concentrations
of acetone in toluene. Two major components could be isolated which were further purified by
recrystallization from acetone-water rendering compounds 2 and 3, whose structures were confirmed by

spectroscopic data.®’

Scheme 1:

2 Rj=NO, Ry=H
3 Ri=H ~ Ry=NO,

Results and Discussion
Non-specific nitration of the flavone nucleus yielded the two nitrated flavones 2 and 3. Compounds 2
and 3 inhibited *H-flunitrazepam (’H-FNZ) binding® to extensively washed bovine cerebral cortical
membranes’ with a K; of 12.0 + 1.7 nM (n=7) and 17 + 5 pM (n= 3), respectively.
Scatchard amalysis of saturation curves for compound 2 revealed a competitive interaction showing a

decline in the apparent aflinity without changes in the maximal number of sites (Bmax) (Figure 1).
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Figure 1: Scatchard plot of representative curves of *H FNZ binding to bovine synaptosomal membranes in
the absence ( @ ) or in the preseuce of compound 2 ( M, 20 nM).
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As compound 2 showed a very high affinity for the BDZ-R, it was further examined for
pharmacological activity. Performance of mice on the elevated plus-maze,'® a well validated test to measure

anxiolytic actions in rodents,' following i.p. administration of vehicle or 2, is shown in Figure 2.
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Figure 2: Performance of mice during a 5 min test on the elevated plus-maze test, 15 min after i.p. injection
with vehicle (VEH) or 2 (0.3-100.0 pg/Kg). Results are expressed as mean + SEM of the number of total
arms entries (hatched bars), percentage of open arms entries (open bars) and percentage of time spent in the
open arms (closed bars). *: p<0.05, **: p<0.01, Dunnet’s multiple comparison test. The number of
experimental mice per group ranged between 9-16.

Compound 2 at doses ranging from 1 to 30 ug/Kg increased the percentage of entries in the open
arms, without affecting the total arms entries. For diazepam a minimum dose of 30 pg/Kg is necessary in
order to produce similar anxiolytic effects (not shown). At a dose of 3 and 30 ug/Kg, 2 also enhanced the
percentage of the time spent in the open arms (Figure 2).

In conclusion, we found that 2 is a very potent anxiolytic drug that interacts competitively and with
high affinity with the BDZ-R. An on-going detailed pharmacological profile of this compound will tell us

about its potential as a new tool in the therapeutics of anxiety.
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