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Hypothetical Drug Binding Receptor Site Analysis Using CoMFA Method for
3-Arylisoquinolines Active against SK-OV-3 Tumor Cell Line

Eui-Ki Kim, Sun Young Min, Byung-Ho Chung, Seung Hoon Cheon,
Bo-Gil Choi and Won-Jea Cho®
College of Pharmacy, Chonnam National University, Yongbong-dong Buk-gu, Kwangju 500-757, Korea

Abstract — We have performed a 3D-QSAR/ CoMFA analysis of the cytotoxic activities of thirty-five 3-arylisoquinoline
derivatives against SK-OV-3 tumor cell line. The results suggested that the electrostatic, steric and hydrophobic factors of
3-arylisoquinolines were strongly correlated with the antitumor activity. Considerable predictive ability (cross-validated r2

as high as 0.841) was obtained through CoMFA.
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Benzo[c]phenanthridine

Fig. 1 - Bioisosteric analysis of benzo[c]phenanthridine skeleton and 3-arylisoquinoline.
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Fig. 2 — The structure of 3-arylisoquinolines.
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Table I-Qbserved cytotoxicities of the compounds against SK-OV-3

No. R1 R2 SK-OV-3¥ No. R1 R2 SK-OV-3
1 - - 6.31 19 H H 4.65
2 . - 5.46 20 H 2-Me 4.64
3 . . 6.34 21 H 3-Me 4.65
4 - - : 480 22 H 4-Br 4.77
5 - . 5.87 23 H 4-C 4.72
6 - - 557 24 H 4-Me 4.70
7 H H 561 25 H 4-OMe 433
8 H 2-Me 5.00 26 5-N(Me)2 H 4.95
9 H 3-Me 461 27 5-N(Me)2 2-Me 454
10 H 4-Br 446 28 5-N(Me)2 3-Me 5.30
11 H 4-Cl 3.94 29 5-N(Me)2 4-Br 507
12 H 4-Me 4.86 30 5-N(Me)2 4-Cl 512
13 H 4-OMe 3.03 31 5-N(Me)2 4-OMe 488
14 5-N(Me)2 4-OMe 495 32 6-Me H 5.10
15 6-Me H 5.77 33 6-Me 2-Me 5.29
16 6-Me 2-Me 5.37 34 6-Me 4-C1 5.24
17 6-Me 4-C 5.22 35 6-Me 4-Me 5.15
18 6-Me 4-Me 531

D.jc g [EDgp)

Fig. 3-Torsion angles of 7,8-dimethoxy-2-methyl-3-(4,5-methylene-
dioxy-2-vinylphenyl)-isoquinolin-1(2H)-one (1).
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Table II - Torsion angles of 7,8-dimethoxy-2-methyl-3-(4,5-methylene-
dioxy-2-vinyl-phenyl)isoquinolin-1(2H)-one (1)

Energy  Minimized Energy ¥

Z
e

7l 2

(kcal/mol) (kcal/mol)
1 60.0 -150.0 31.20 30.5349
2 90.0  -150.0 31.79 30.3549
3 75.0 180.0 31.81 30.5349
4 750  -150.0 31.85 30.5349
5 600  -135.0 31.85 30.5349
6 60.0 45.0 32.03 30.6991°
7 21200 -150.0 32.07 3023129
8 60.0 150.0 32.11 30.2131°
9 750  -135.0 32.19 30.5349
10 -1200  -165.0 32.44 30.2312
11 21050 -150.0 32.54 30.2312
12 60.0 180.0 3255 30.5349
13 1050  -165.0 32.63 30.5349
14 600  -165.0 32.72 30.5349
15 75.0 165.0 32.83 30.2131
16 750  -165.0 32.84 30.5349
17 105.0 180.0 32.94 30.2131
18 600  -1200 32.94 30.5349
19 105.0 -30.0 33.01 30.6690°
20 -105.0  -135.0 33.06 302312

= C1-C2-C3-C4: 12 = C3-C4-C5-C6.
“ Gastelger-Huckel method
btl =66.4% 12 = -149.8°.
=263% 12 = 40.1°
‘”11 =-114.2°% 12 = -150.9°,
o1 = 114.8% 12 = 150.9°
071 = 119.4% ©2 = -37.0°

#71x) superimposition e ZE RAe] FFHoE X
g FEE AEEle] o] Bl BE ExE il = W
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Fig. 4 - Core Structure for molecular superimposition.
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Table III - Actual vs calculated activities for SK-OV-3 celi
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A amide F-4-0) AY AL A9 A 2 AXE0] amide
9} sp® ALY} imine?] sp? AR Z42te] Axt o]
T}E wjFo|n, carbonyl group) €49} A9 sp? BA T pd
B 507 vhro) EAo] td2) wFolt}, C ringd] ZE ¥
2ol AYE F2 2 3489 torsion angle®] THE 7igolH, A
ring® BE &A= F5HoE ¥3g Aol ofyr| wjioj
core structured T3k ARSI A=)

o) ¢} Zo] template molecule®) core sturctureZ 47t &

BE RtEe 2] w3

N Act Steric and Electrostatic® Steric” Electrostatic® H-Bond®
* < Cal. Res. Calc. Res, Calc. Res. Calc. Res.
1 6.31 6.20 0.11 6.32 -0.01 6.21 0.1 6.21 0.1
2 5.46 5.61 -0.15 5.67 -0.21 5.66 -0.2 5.58 -0.12
3 6.34 6.28 0.06 6.09 0.25 6.26 0.08 6.44 0.1
5 5.87 5.82 0.05 5.85 0.02 5.73 0.14 5.76 0.11
6 5.57 5.67 -0.1 5.67 0.1 5.70 -0.13 5.55 0.02
8 5.00 4.95 0.05 4.81 0.19 4.85 0.15 4.89 0.11
9 4.61 4.67 -0.06 4.62 -0.01 4,72 -0.11 4.89 -0.28
12 4.61 4.69 -0.08 468 -0.07 4.79 -0.18 4.89 -0.28
14 4.95 4.81 0.14 495 -0.001 4.80 0.15 4.90 0.05
16 5.37 5.45 -0.08 5.37 0.0049 5.34 0.03 5.13 0.24
17 5.22 5.26 -0.04 5.27 -0.05 5.34 -0.12 525 -0.03
18 5.31 5.22 0.09 5.27 0.04 5.25 0.06 5.13 0.18
19 4.65 4.59 0.06 4.62 0.03 453 0.12 4.50 0.15
20 464 4.64 0.0023 4.67 -0.03 4.64 0.00 4.78 -0.14
21 4.65 4.69 -0.04 4,72 -0.07 4.69 -0.04 4.73 -0.08
22 4.77 4.74 0.03 4.65 0.12 4.79 -0.02 4.91 -0.14
23 4.72 4.71 0.01 4.64 0.08 4.74 -0.02 4.84 -0.12
24 4.70 4.64 0.06 461 0.09 4.70 -0.003 4.73 -0.03
25 4.33 4.31 0.02 4.38 -0.05 4.30 0.03 4.44 -0.11
26 4.95 5.05 0.1 5.11 -0.16 5.00 -0.05 4.90 0.05
28 5.30 5.16 0.14 5.21 0.09 5.16 0.14 5.14 0.16
29 5.07 5.20 -0.13 5.14 -0.07 5.25 -0.18 5.32 -0.25
30 5.12 5.18 -0.06 5.14 -0.02 5.19 -0.07 5.25 -0.13
31 4.88 4.91 0.03 4.95 -0.07 4.86 0.02 4.97 -0.09
32 5.10 5.08 0.02 5.18 -0.08 4.99 0.11 4,73 0.37
32 5.29 5.32 -0.03 5.22 0.07 5.32 -0.03 5.25 0.04
34 5.24 5.21 0.03 5.20 0.04 5.19 0.05 5.08 0.16
35 5.15 5.13 0.02 5.18 -0.03 5.17 -0.02 497 0.18

ACalculated values derived from steric and electrostatic parameters
DCalculated values derived from steric parameter only

9Calculated values derived from electrostatic parameter only
9Calculated values derived from hydrogen bond parameter only
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Table IV — QSAR statistics
. 9 ) RC .
2ell line type cpd opt Q R S F - Equation
steric  elect clogp

B 28 5 0.841 0.974 0.087  164.169 47.1 41.7 113 3.904+(0.175)*clogp
SK-OV-3 S 28 5 0.744 0.959 0.109 103.891 96.7 33 4.6754(0.035)*clogp
DRI E 28 5 0.784 0.954 0.115 91.529 79.4 20.6 3.900+(0.323)*clogp

H 28 5 0.738 0.887 0.181 34.621 64.3 7.6 28.2 2.837+(0.476)*clogp

B: Both (steric and electrostatic), S: Steric CoMFA values, E: Electrostatic CoMFA values, H: Hydrogen bond CoMFA values, cpd:
Number of tested compounds, opt: Number of optimum components, Q% Cross-validated R square, R? : Conventional R square, S:

Standard deviation, RC: Relative contribution %

Partial Least Squares Analysis of the Training Set
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Fig. 6 - Plot of the calculated versus observed pED50 for the CoMFA analysis of the 35 compounds.
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