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Table 1  Structures of melatonin antagonists, experimental and calculated biological activity
by the best 3D-QSAR model from CoMFA analyses”

log(1/ ki)
No. n R, R Obse. Cal. Residue
5a 1 H CH; -1.23 -1.28 0.05
5b 1 H CH.CH; —-1.24 -1.38 0. 14
5¢ 1 H (CH:)>CHs -1.08 -1.11 -0.06
5d 1 H c-C:H; -2.35 -2.57 0.22
5e 1 H c-C.H; -3.05 -3.03 -0.02
7a 1 OCH; CH; 1.22 0.72 0.50
7b 1 OCH; CH.CH:; 0.77 0.79 -0.02
7c 1 OCH; (CH:)-CHs 1. 30 1. 20 0.10
7d 1 OCH; c-C:H; 0. 02 -0.10 0.12
10a 1 OCH,CH; CH; 0.68 0. 42 0.26
10b 1 OCH,CH; CH.CH; 0.59 0. 60 -0.01
10c 1 OCH,CH; (CH.).CH; 0.80 0.94 -0.14
10d 1 OCH,CH; c-C;H; -0.74 -0.80 0. 06
13 1 Cl Me -1.53 -0.81 -0.72
20a 2 H CH; -1.56 -1.23 -0.33
20b 2 H CH.CH; -0.97 0.26 -1.23
20¢ 2 H (CH2)2CHs -0.57 -0.46 -0.11
20d 2 H c-CH- -2.55 —-2.45 -0.10
21a 2 OCH; CH; 0.29 -0.24 0.53
21b 2 OCH; CH.CH; 0.92 0.26 0. 66
21c 2 OCH; (CH:).CHs 0.70 0.87 -0.17
21d 2 OCH; c-CiH- -2.51 -2.45 -0.06
23a 3 H CH; -2.35 -2.01 -0. 34
23b 3 H CH,CH; -1.66 -1.95 0.29
23¢ 3 H (CH:)>CH; -1.80 -1.72 -0.08
23d 3 H c-C:H; -1.72 -1.67 -0.05
23e 3 H c-CH- -2.49 -2.68 0.19
25a 3 OCH; CH; -0.80 -0.57 -0.23
25b 3 OCH; CH.CH; -0.15 -0.11 -0.04
25¢ 3 OCH; (CH:).CH3 0. 30 -0.15 0.15
25d 3 OCH; c-C:H; -1.08 -0.97 -0.11
25¢ 3 OCH; c-CiH- —-1.50 —1.43 -0.07
27a 3 OCH,CH; CH; -2.07 -1.63 -0.44
27b 3 OCH,CH; CH.CH; -1.34 -1.65 0.31
27¢ 3 OCH.CH; (CH.).CH3 -0.81 -0.84 0.03
27d 3 OCHcH; c-C3H; -1.93 -1.82 -0.11
30 3 Cl CH; -0.70 -1.53 0.83

Note: prediction using the best COMFA model

Ry
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# Structure of melatonin antagonist
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Table 2 Results of the CoMFA analyses using different grid spacing

Grid spacing (nm)

0.10 0.15 0.20 0.25

q 0. 595 0. 631 0. 548 0. 454

0. 883 0. 884 0.907 0.815

F 60. 420 60. 999 48. 880 35. 196

SD 0. 440 0.438 0. 404 0. 553

N 4 4 6 4
Fraction steric 0.807 0.793 0.838 0. 764
Electrostatic 0.193 0.207 0.162 0.236

N is principle component; ¢ is correlation coefficient based on leave-one-out cross-validation; r is linear correlation coefficient;

SD is standard deviation; F'is value of F test

®3 FRBEFITESEI COMFA it EERI M

Table 3  Results of the CoMFA analyses using different partial charges

DEL-RE GASTEIGER GASTEIGER HUCKLE MMFF PULLMAN
-HUCKLE

q 0. 585 0. 597 0. 599 0. 637 0. 605 0.631
r 0.851 0. 879 0.878 0.911 0.875 0. 884
F 45. 665 58.119 57.599 51.476 56. 186 60. 999
SD 0. 496 0. 447 0. 449 0. 395 0. 454 0.438
N 4 4 4 6 4 4
Fraction steric 0. 663 0. 769 0. 831 0. 887 0. 838 0.807
Electrostatic 0. 367 0.231 0. 169 0.113 0. 162 0.193

N.g.r.SD. F same as Table 2
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Table 4  Results of the CoMSIA analyses using different field combinations
S+E S+E+D S+E+A S+E+H S+E+D+A+H

q 0. 495 0.491 0.487 0. 564 0.533

r 0. 699 0. 822 0. 695 0.928 0. 924

F 25.488 23.122 25.078 20. 393 21. 508

SD 0. 695 0. 560 0. 699 0.475 0.418

N 3 6 3 14 13
Fraction steric 0.677 0. 392 0. 656 0. 224 0.182
Electrostatic 0. 323 0.231 0. 308 0.155 0.120
H-donor 0.376 0.179
H-acceptor 0. 035 0. 048
Hydrophobic 0. 620 0.470

S =Steric, E = Electrostatic, D =H-Donor, A =H-Acceptor, H = Hydrophobic. N.g.r.SD.F same as Table 2
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Table 5  Results of the CoMSIA analysis using different grid spacing

2.5 nm 2.0 nm 1.5 nm 1.0 nm

q 0. 559 0. 551 0. 564 0. 525

r 0. 884 0. 866 0.928 0. 842

F 33. 546 32.335 20. 393 33.053

SD 0.516 0. 486 0.415 0.519

N 5 6 14 5
Fraction

Steric 0.221 0. 284 0. 224 0. 256

Electrostatic 0.171 0. 194 0. 155 0.205

N.q.r.SD.F same as Table 2
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a)electrostatic field, b)steric field



1092 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao), 2002

Vol. 18

Xt [ A 2 G A EE 0. 15 nm,
HUCKLE HLfif it 53 ) F, M CoMFA JIr 1%
3D-QSAR #il (52 =0.637) H.H CoMSIA FifSHY
3D-QSAR A (2 =0. 564 ) HAT 1) Fi i E
Ak, #E R R T SLARG A E L 7 1) CoMFA 17!
o, SEARS R R ST EEAER . M CoMFA
AL S, T LR BV B)45 A b e 65
FELY | LR R A PIE RS20 . CoMFA
AT QSAR 5 e A B A A5 6 AR 4 1 M R
BRSO, MifEE G 53 i A AN [R] 20 £,
FR) A5 AT 28 7% S TR S ) A5 (25 (1) X3

K3 @) R T HARSEENSTF 7c
OV 77BN L RS Sl | F e N RS U RVAL N & 1
UNSR B AT A = A W G M, vl AR R0 X sl 448 o 32 A
R A B A € IX R /B A A AR R . ST R
() SEE LR BT LB 3, 7651 T8 BB S5 (E 1 1Y 401 A
SR XU, AFEBUREEA R BT SEIT HoT 243
A /N AR X R AR LA R, B
A —E KA L SR IX 3, PR AL A R
BRMBUCIS FHE R G i e AR . &
3 b) WA T HA R ISER 7 7c B R #R
Y. ErR R4 g 3R A F L ARIE | iR
FURAFR ARG P, T T R X sl i 1 FRL AT A
FEPH A 10 DCHRS Iy £ far i 6 1A . RN ST AR
Fods, @5 BT 0 BB N, R
0.162. TE4XFRISERE, LI X0 3, XX

3D-QSAR Analyses of Melatonin Antagonists *

Zhu Li-Li Xu Xiao-Jie

( College of Chemistry and Molecular Engineering, Peking University, Beijing
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In this paper, two kinds of 3D-QSAR techniques: comparative molecular fields analysis (CoMFA)

and comparative similarity indices analysis (CoMSIA) were applied using a data set of 37 melatonin antagonists.
The influences of different grid spacing and partial charge models were systematically investigated. The CoMFA
contour plots identified several essential features including steric and electrostatic fields, which are valuable for us

to take insight into the mechanisms of the intermolecular interactions between inhibitors and receptor.
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