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Abstract: A cis 35,4S isomer, derived stereospecifically from an anticonvulsant trans 3R.4S-(para-
fluorobenzoylamino)-benzopyran using the DAST reagent, has been shown to possess anticonvulsant

properties. In contrast the cis 3R,4R enantiomer did not possess anticonvulsant properties but caused
blood pressure to fall.

In our earlier communication!, we reported that the fluorobenzamides 1 and 2 possessing 3R,4S
stereochemistry, showed anticonvulsant activity in the mouse maximal electroshock threshold (MEST)
model,! while being devoid of blood pressure lowering properties. In contrast, the 3S,4R enantiomers 3
and 4, like the K channel activator levcromakalim 5 which has the same absolute stereochemistry, showed
potent antihypertensive activity. The anticonvulsant action of 1 and 2 was not thought to involve the
modulation of ATP-sensitive K* channels. 2
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In order to examine further the stereochemical preferences about the benzopyran nucleus at C(3) and C4)
and the requirement for the C(3) hydroxyl group, the cis enantiomers 6 and 7 and the chroman 8 were
required. In earlier studies3 we have demonstrated that trans-4-benzoylamino-benzopyran-3-ols could be
converted into their cis counterparts using diethylamino sulphur trifluoride (DAST).4  Application of
DAST (Scheme 1) to the individual trans enantiomers, 2 and 4 respectively, followed by acid-catalysed
oxazoline ring opening furnished their corresponding cis isomers 6 and 7 in high (>99.8% ee) enantiomeric
purity.5 This observation is indicative of a highly stereospecific mechanism of action for the formation of

the isomeric oxazolines 9 and 10 and their subsequent hydrolysis (Scheme 1). Oxazoline ring opening
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under acidic conditions and acyl transfer from oxygen to nitrogen with base completed the sequence in
which the stereochemical integrity of the oxazoline intermediates 9 and 10 is maintained in 6 and 7.
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Reagents: a) DAST, dichloromethane, room temp. b) aq. dioxan, dil. H)SO4 c) aq. dioxan, NaHCO3

Synthesis of the chroman 8.5 as the racemate, was achieved by standard methodology from the 4-
chromanone 11. Thus reduction to the chromanol, conversion to the chloride and subsequently the azide,
followed by reduction and fluorobenzoylation of the resulting amine, all under standard conditions,
furnished the required chroman 8.
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The compounds were evaluated in the previously described! mouse MEST test (see Table 1). The cis
35,45 compound 6 derived from the anticonvulsant 3R.4S compound 2 was also found to possess
anticonvulsant properties, albeit with reduced potency. In contrast, the cis 3R,4R compound 7 derived
from the 35,4R isomer 4 was devoid of anticonvulsant activity at the administered dose of 10 mg/kg. On
i.v. administration of compounds 6 and 7 at a dose of 10 mg/kg infused over 30 minutes to groups of 3
pentobarbitone-anaesthetised Hooded Lister rats, blood pressure falls for the two compounds were
recorded as 5 + 3% and 36 + 7%, respectively. Thus the 3R,4R enantiomer 7 caused a significant fall in
blood pressure unlike the 35,45 enantiomer 6. Moreover, comparing all four isomers. it can be concluded



4-Fluorobenzoylamino benzopyrans

that anticonvulsant activity is associated with the presence of an § configured fluorobenzoylamino
substituent at position C(4), while the hydroxyl group at position C(3) can be of either configuration. In
contrast, the presence of an R configured fluorobenzoylamino substituent at position C(4) is associated

with antihypertensive activity.

Table 1. Effect of compounds 2, 4 and 6-8 in the mouse MEST model (10 mg/kg po)

Cpd. No. Stereochemistry % Increase in Seizure Threshold
24 3R.A4S 41*
44 3S4R 17
6 3548 28"
7 IRAR 0
8 (+) 5

4 reproduced from ref | for comparison #p<0.05 compared to vehicle controls.

The lack of anticonvulsant activity in the racenue chroman 8 is clearly indicative of a requirement for the
hydroxvl group.  As the C(3) hydroxyl group is acceptable in both conligurations with a Cid) § orientated
substituent, we speculate that each can hydrogen bond to a hvdrogen bond acceptor in a putative receptor
site for these compounds. which 1s capable of accepting both configurations. Figure 1 shows overlapped
energy-mininmised conformations of 2 and 6 generated using the SYBYL package.© wherc the arrows
represent such putative hyvdrogen bonds from the Ci31 hydroxyl groaps. ponting to a4 common acceplor
location (Ha). A rigid systematic search around the €135 - O bond. showed that these conformations were
within 4 Kcal/mol of the absolute minimum. Such - acceptor zroup could comprise a bifurcate group or
be able to treely rotate so as 1o hydrozen bond in the appropriate direction.

Figure 1 Overlapped energy minimised conformations of 2 and 6 generated using the SYBYL

package [putative hydrogen bonds are shown as arrows to a common acceptor location Hal.
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In summary, it has been demonstrated that in this series of 4-fluorobenzoylamino benzopyrans, the
stereochemistry at C(4) is of crucial importance in determining the pharmacological activity. Those
compounds in which the fluorobenzoylamino moiety has S stereochemistry show anticonvulsant activity
and lack antihypertensive activity. The reverse is true for compounds in which the fluorobenzoylamino
group has R stereochemistry. The hydroxyl group appears to be essential for anticonvulsant activity, but its
stereochemistry is not crucial. Further details of this interesting differentiation of anticonvulsant and

antihypertensive activities will form the basis of future reports.
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