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Abstract The quantitative structural activity relationship of two sets of non ~ peptide corticotropin - releasing
hormmone antagonists were performed by using two kinds of 3D - QSAR approaches: comparative molecular simi-
larity indices analysis { CoMSIA } and comparative molecular field analysis { CoMFA) . Three kinds of molecular
fields, including electrostatic field, steric field and H - bond fields, were considered in CoMSIA and CoMFA
calculations. The computed results show that the 3D — QSAR models from CoMSIA are obviously superior to
those from CoMFA. In CoMSIA calculations, the addition of the hydrophobic field could significantly improve
the obtained 3D - QSAR model. From the analysis of the contour of the molecular field in the three dimensional
space, the key features vital to ligand binding, including stetic, electrostatic and hydrophobic properties . were
identified, which were very important for us to trace these properties that really matter and take insight into the
potential mechanisms of intermolecular interactions between antagonists and receptor,
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Table 1  Structures of two types of corticotropin — releasing hormone antagonists and

experimental and calculated biological activities by CoMSIA(4} model

gH 1
No. R(1) Ri2} R{3) Ri4) -logKNem.) - logh{cal. ! Residue
1 Me Me CN 2 - Br,4 — isopropyl -2.5680 —2.568 0 008
2 Me Me H 2 - Br.4 - isopropyl ~l.6712 - 1.649 -0.023
3 Me Ph CN 2 — Br.4 - 1sopropyl - 1.531 - 1.509 - 0.2
4 Me Ph H 2 - Br,4 - isopropyl - 1.556 -1.5™ 0.013
] Me Me CN 2— Br,4,6~{0Me), — 1,462 - 1.409 -0.054
& Me Me H 2 - Br.d,6- (OMe), -0.000 -0.057 0.057
7 Me H CN 2 - Bt 4 - isopropyl ~-3.106 -3.15 0.050
8 Me H 2 - Br.4 — isopropy! -2.M6 -2.286 -0.050
9 c Me CN 2 — Br.4 — isopropyl - 2649 -2.727 0.078
10 a Me H 2 - Br,4 - isopropyl -1.898 - 1.824 - 0.074
1 Me c CN 2 - Br,4 - isopropyl - 2.859 -2. 70 -0.089
12 Me cl H 2 - B .4 — 1s0propyl -1.826 -1.94 D.08%
13 Me 1 — morpholine CN 2 — Br,4 - isopropyl -2.049 -2.078 0.029
14 Me 1 - morpholing H 2 - Br,4 — isopropyl —1.447 - 1.424 -0.08
15 Me Me H 4 — isopropyl -3.391 ~3.3%4 0.003
= L
Na R(5} Ri&) R(TY RLR) —logKexph.) - logK {cal ! Residue
16 Me Me Et 2 - Br,4 — isopropyl -1.663 - 1.675 0.012
17 Me morpholino Et 2 - Be, 4 - isopropyl -1 32 -1.335 - 0.007
18 Me Me Me 2 Br.4 — isopropyl - 1.982 - 1.983 0.001
19 Me Me Me 2- 1,4 - {sopropyl - 1.681 - 1.658 0.0L7
20 Me Me Bt 2- 1.4 — isopropyl - 1.580 - 1.560 -0.020
2 Me Me Et 6 - Br,2,4 - dimethoxy -0.6% - 0. 656 -0 003
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Fig.1 The skeleton structures of two types of corlicotropin — releasing honmone antagonists
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Table 2 The calculated results of CoMSIA and CoMFA

CoMFA { 1) CoMFA [2) CoMSLA {3) CoMSIA (4) CoMSIA (5}

7 0.587 0.401 0.548 0. 640 0.527

. 0.992 0.968 0.856 0.997 0.997

Std error of esnmate 0.085 0.161 0.320 0.077 0.073
F 234,986 90.318 33,640 154,764 162,132

n 7 5 3 13 14

Fraction

Stenc . 0.500 . 304 0.216 0.138 0.120
Electirstatic 0.500 0.204 0.784 0.512 0.362
Hydrophobic 0.348 0.311
H - bond sceeptar 0.492 0.207
H - bond donor 0.000 0.000
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Fig.1 Comparison of the experimental biological activities
with the calculated bialogical activities
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Fig.2 The contour plot of the CoMSLA steric field {a) aml electrostatic field {b)
Compound & is ghown as the reference compound ; a—Stenc field; b— Electrostatic field
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Fig.3 The contour plot of the CoMSIA hydrophobic field
compound & is shown as the reference compound
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