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Abstract— Molecular mechanics and conformation search methods were carried out to investigate the re-
lationship between conformations and thromboxane synthetase inhibitory activities of @-pyridylalkenoic a-
cids. The initial geometries of w-pyridylalkenoic acids and heme part of cytochrome P-450 were obtained
from MM+ geometry optimization. The bond lengths and angles were not varied by step during the con-
formation searching. Stable conformers of some @r-pyridylalkenoic acids were obtained by conformational
search method. The distances were 85~10.84 between N atorn at 3-position of pyridine ring and C atom
at carboxylic group of stable @-pyridylalkenoic acids. The conformations of @-pyridylalkencic acids and
heme part complex were determined by same method. In these structures, benzene ring and ethylene
group in @-pyridylalkenoic acids are making the structure more rigid and increase inhibitory activity. The
electron donating groups in C atom which is connected to pyridine ring also increase activity.
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Fig. 1 — Conceptual models I and II for enzyme-substrate and enzyme-TXSI interactions.
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Table I — The distences between the carbon atom at carboxyl group and the nitrogen atom at the 3-position of py-

ridine moiety in @-pyridylalkenoic acids

R

O/L\ CH(CHNCOOH

Distance(A) Inhibitory Activity
Compound n R Streochem Comfor.search IC%, Mx10*®
la 2 benzene E 6.8749 11.0
1b 3 benzene E 8.2201 3.0
lc 4 benzene E 8.3892 2.6
1d 5 benzene E 9.7203 2.9
2a 2 benzene Z 5.9351 45
2b 3 benzene Z 5.5761 28
2c 4 benzene Z 8.1496 51
2d 5 benzene Z 9.5758 6.5
3 4 benzene E 9.6759 »10°
4 4 benzene E 8.0515 »10°
5 4 benzene - 9.1180 27
6a 4 -H - 10.6845 25
6b 4 -CH, E 10.5475 7.1
6¢ 4 -CH; Z 8.5954 21

“[C=the molar concentration of test compound required to reduce the amount of thromboxane Bi(the stable
metabolite of thromboxane A;) formed by incubating PGH, with horse platelet microsomes by 50%.
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Fig. 2 — Overlapping structures of parts of prostaglandin H.and 1c and 2a compounds in the Table 1.
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Fig. 3 — Overlapping structures of selected parts of prostaglandin H.and 3.4 compounds in the Fig. 1.
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Fig. 4 — Optimized structures of 1c complexs of enzyme.
The torsion angle of C4-C6-C7-C8 is -7.50".

Fig. 5— Overlapping structures of selected parts of pros-
taglandin H, and Ic, 3. 4 compounds.
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Fig. 6 — Overlapping structures of selected parts of pros-
taglandin H, and 6a. 6b and 6¢ compounds.
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