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Comparative pharmacophore analysis of dual dopamine
D,/5-HT,a receptor antagonists
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Abstract: Dual dopamine D,/5-HT,, receptor antagonists have potent activity and are referred to atypical
antipsychotics due to their lower propensity to elicit EPS and their moderate efficacy toward negative symptoms.
However, an on-going challenge in developing atypical antipsychotics drugs is to maintain the favorable profiles

and avoid of cardiovascular risk.

In this paper, comparative pharmacophore analysis of dual dopamine

D,/5-HT,4 receptor antagonists, hERG K" channel blockers, and a4 adrenoceptor antagonists is carried out, and
the results could give some insight into multi-target drug design.
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Table 1 Molecules selected for building pharmacophore model

No. D, antagonist (I) 5-HT>4 antagonist (1)

D, antagonist (IT)
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Figure 1 Pharmacophore of selective dopamine D, (left) and 5-HTa (right) receptor antagonists (Type 1)

Table 2 Distance between the features of D, and 5-HTa
receptor antagonist pharmacophore model

D, Antagonist/nm 5-HT,A angtagonist/nm

P-R; 0.786 0.51
P-R> 0.658 0.50
Ri-R2 0.555 0.41
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Figure 2 Pharmacophores of dopamine D, receptor antagonist (A), 5-HT,a receptor antagonist (B), aaa-adrenoceptor antagonist (C) and

hERG K*channel blockers (D)
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Table 3 The distance between the features of pharmacophore
of Dy, 5-HT2a, hERG K™ and a;4 antagonists

Antagonist Distance/nm
D, R-P R-H P-H R-A P-A H-A
0.373 0.888 0.678 0.646 0.300 0.480
5-HTa HA-P HA-H P-H HA-A P-A H-A
0.470 0.890 0.684 0.916 0.522 0.408
hERG K* R1-P R1-H- P-H R1-R2 P-R2 H-R2
0.636 1.098 0.517 0.47 0.657 0.955
ain R-P R-H P-H R-D P-D H-D
0.582 1.087 0.753  1.327  0.908  0.395
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Figure 3 Pharmacophore mapping of dual D2/5-HTa antagonists (Table 3, Cmpl & 2)
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Table 4 Mapping fit and the conformation energy of the mapping ligands

Cmp Structure Fit value D,

Conf energy/kcal-mol™

Fitvalue 5-HT,a  Conf energy/kcal-mol™
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