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Active Conformation of Thromboxane A, and
Thromboxane A, Receptor Antagonists

Jong-Dal Rhee' and Seong-Tak Doh*

Department of Pharmacy, College of Pharmacy, Yeungnam University
*Department of Clinical Pathology, Taegu Junior Health College

Abstract— Conformational analyses on thromboxane A. (TxA) and thromboxane A, receptor an-
tagonists (TxRA) were carried out by molecular mechanics method. Based on the assumption that ac-
tive conformer is the nonintrahydrogen bonding and more stable former of TxA; and TxRA, the mole-
cular structural requirements for potent TxA. receptor antagonists are like below: 1) The distance is
5.0~5.6A between C atom of carboxyl group and S atom of sulfonyl group or C atom which is bonded
to hydroxyl group in the active conformers. 2) The putative active conformers of TxA. and TxRAs are

hairpin-like forms.

Keywords [_] Thromboxane A,, Thromboxane A, receptor antagonists, Conformation analysis.
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Table I— Conformational data for local minima of TxA: by the MM+ Method

Conformer E*? N ¥, ¥, k2 ¥ W ¥, ¥y ¥ ¥ Y g7
T1 000 990 1778 675 1260 -84 -594 -122.2 -894 -594 -177.8 -176.8 179.8
T2 086 -09 -1788 682 107.1 -81.7 -66.6 628 133 673 -1741 1735 635
T3 089 1074 -1767 -634 1109 1151 -61.0 -1414 -91.2 -66.3 177.7 -1740 179.1
T4 1.03 156 664 1764 -840 1223 -1650 942 1169 -60.8 1778 1781 662
T5 305 -176 -652 664 1079 1154 -65.3 -124.0 1024 599 1764 1752 648
T6 500 1069 -178.1 -178.1 -124.6 1049 599 173.1 1328 -69.9 726 170.5 636

* Total energy in kcal/mol ® See text. Unit is degree.
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Table II— Conformational data for local minima of S-145 by the MM +Method

Conformer E* ¥ ¥, ¥, Y, ¥s Yo ¥, ¥, Y,
S1 0.00 -57.7 -64.5 173.9 -110.5 73.0 -176.7 974 -171.1 -149.5
S2 0.60 -9.7 -7134 177.2 -120.0 76.8 -168.6 -162.2 150.4 127.0
S3 1.32 -143.1 65.5 -76.6 137.1 -91.5 -63.0 -131.0 -165.3 -131.0
S4 1.81 -56.5 170.0 -174.1 107.7 -73.2 -52.7 ~-153.4 158.8 ~101.3
S5 2.99 136.8 -66.9 -65.5 138.1 -82.8 -54.7 -145.4 -72.1 119.7
S6 5.50 -11.1 -67.3 178.1 -93.2 -91.2 -62.4 -146.3 -67.5 -62.2

“ Total energy in kcal/mol ® See text. Unit is degree.
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Fig. 3— Representative conformers of S-145.
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Table III— Conformational data for local minima of sulotroban by the MM +Method

Conformer E. \[’\b ¥, ¥, ¥, A £ A O A Wy
Sul 0.00 0.5 172.5 -161.4 106.0 -52.9 119.3 -130.2 133.6
Su2 1.36 49 63.1 -156.3 79.8 58.0 -1563.7 167.4 -52.5
Su3 4.27 3.3 68.8 -112.9 -85.3 -176.8 -88.2 -179.7 -49.6
Sud 5.05 134.2 -61.7 160.6 101.0 -60.0 117.0 -150.1 -2.5

*Total energy in kcal/mol ° See text. Unit is degree.
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Fig. 4— Superimposition of TxA, and $-145. The superimposition was done by means of a root mean square fit to the
four atoms : for TxA, and S-145. the two atoms in the ring bonded to the @ and ® side chain and the two a-
toms in the side chains bonded to the ring.

@ ®) ©
Fig. 5 — Superimposition of TxA, and sulotroban. The suprimposition described in Fig. 4.
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Table IV — Conformational data for local minima of L-670596 by the MM + Method

Conformer E* yP ¥, k& ¥, ¥
L1 0.00 -83.4 174.1 71.5 46.4 137.6
L2 0.65 71.3 57.8 -92.1 59.0 156.7
L3 1.05 -75.0 1714 -103.9 -130.1 -21.5
14 475 122.5 -11.8 86.8 65.4 -35.2

*Total energy in kcal/mol " See text. Unit is degree.
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Fig. 6 — Superimposition of TxA; and L-670596. The superimposition was done for eleven atoms which are a carbon
atom of carboxyl group and the other ten atoms connected to carboxyl group and sulfonyl or hydroxyl group
of @~chain.

Table V— Conformational data for local minima of ICI192605 by the MM+ Method

Conformer E. b 2N ¥, Y3 ¥, ¥; A ¥,
ICIn 0.00 6.4 179.1 -94.5 127.3 179.2 -79.3 52.5
ICI2 0.72 7.3 62.8 95.6 -153.9 70.5 -73.8 56.6
ICI3 2.59 -113.5 60.6 113.5 -82.0 171.4 107.6 -63.8
ICl4 5.24 -15.2 -60.7 -85.6 133.8 -175.4 -79.1 -179.0

*Total energy in kcal/mol * See text. Unit is degree.
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Fig. 7— Superimposition of TxA, and ICI-192605. The superimposition was done as described in Fig. 4.
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