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Construction and application of pharmacophore model of benzoylurea
derivatives as g-tubulin inhibitors
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Abstract: Ten pharmacophore models of f-tubulin inhibitors were established from the training set of

seventeen f-tubulin inhibitors (two categories) with comformer analysis by using the Catalyst software. The

optimal pharmacophore model with two hydrophobic units and two hydrogen bond acceptor units were confirmed
(RMS = 0.43, Correl = 0.98, Weight = 2.06, Config = 15.97). This pharmacophore model is able to predict the
activity of known f-tubulin inhibitors and can be further used to identify structurally diverse compounds with

higher activity.
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Table 1 The structures and conformation numbers of the selected compounds
NHCOCHXR,

R4
Y/Nr-lﬂ/NH-Ra
(e]
Compd. Y R, R, X R; IC50/pmol‘L71 Number of conformation
(0}
1 )]\ H H Br H 0.725 62
[0}
2 )]\ H H I H <0.01 71
(0}
3 )]\ 6-F H Br H <0.01 62
[0}
4 )j\ 6-F CH; Br H 0.52 67
(0}
5 )]\ 6-F H I H <0.01 76
[0}
6 )j\ 6-Br CH; Br H 7.63 79
OCH;
0 X
7 )]\ H H Br " 4 OCHs 0.33 86
A
OCH;3
0 [ 3 O>
8 H CH Br 12.08 58
)l\ 3 ~0
9 -CH=CH-CO- H H Br H 1.38 78
OCHj3
o
10 H CH; Br v £-0CH, 3.99 111
A
OCHj3
11 H CH; Br -COH 10.20 72
12 H CH; Br -COCH3; 10.56 65
13 H H Br COCH;,Br 0.56 95
14 H H Br CH,CH,Cl 0.77 111
/@—CONHCONHZ
RCHX;CONH™ Ny
Compd. X R X, -CONHCONH, IC50/umol*L71 Number of conformation
15 (0} H Br 2-CONHCONH, 4.05 40
16 S H Br 3-CONHCONH, 1.13 35
17 S CH; Br 3-CONHCONH, 3.94 36
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Figure 1 The optimal pharmacophore model
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Table 2 The matching of compounds with pharmacophore

Compd. Actual activity/| pm01~L7l Activity uncertain  Estimated activity/| umo1~L’l Error Econform/kcal'mol”! Fit Mapping
1 0.73 3.0 0.6 -1.2 37 7.88 +[19 27 26 1]
2 0.01 3.0 0.021 2.1 29 9.33 +[19 27 26 1]
3 0.01 3.0 0.015 1.5 9 9.50 +[19 27 26 1]
4 0.52 3.0 0.49 -1.1 11 7.97 +[193023 1]
5 0.01 3.0 0.012 1.2 6 9.59 +[19 27 26 1]
6 7.63 3.0 52 -1.5 18 6.94 +[19 30 * 3]
7 0.33 3.0 0.51 1.5 32 7.96 —[414948 1]
8 12.08 3.0 6.1 -2.0 12 6.88 +[3243 * 1]
9 1.38 3.0 3.2 23 56 7.16 —[*31304]
10 3.99 3.0 2.1 -1.9 90 7.35 —[39 50 46 4]
11 10.20 3.0 6.3 -1.6 28 6.86 +[* 23 24 4]
12 10.56 3.0 7.5 -14 47 6.79 +[* 26 27 4]
13 0.56 3.0 0.53 -1.1 43 7.94 —[22 26 30 4]
14 0.77 3.0 0.67 -1.2 91 7.84 +[31 14 23 4]
15 4.05 3.0 2.4 -1.7 7 7.28 +[24 1514 1]
16 1.13 3.0 1.5 1.3 27 7.49 +[24 1415 1]
17 3.94 3.0 7.4 1.9 25 6.8 +H27 18 11 1]
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Figure 2 Correlation line of estimated activity vs actual activity
for trainining compounds

Figure 3 Mapping of the compounds 5 (left) and 26 (right) onto the optimal pharmacophore model
Table 3 The matching of other compounds with pharmacophore
NHCOCHXR,
Ry
Y/NHT(NH—Ra
(0]

Compd. Y R, R, X Rs Actual activity/pmol-L ™" Estimated activity/pmol-L ™" Error
18 -CH=CH-CO- H CH; Br H 4.82 7.2 1.5
19 H CH; Br -COCH,CH,C1 2.05 4.3 2.1
20 H H Br H 1.7 2.2 1.3

H3CO,
0]
21 )]\ H CH; Br HsCO 1.33 3.1 2.3
HaCO
0]
22 Py H CH;  Br @— 6.23 34 -18
23 H H  Br @— 0.86 0.54 -1.6
H3CO,
24 H H Br HsCO 1.0 2.4 2.4
HiCO
25 H H Br -COCH3; 32 0.97 -3.3
26 H H Br -COCH,CH,(Cl 1.9 1.7 -1.1
0]
27 )]\ 5-COH,CH3; CH; Br H 2.7 5.1 1.9
o]
28 )J\ 5-COH,CHj; H Br H 1.3 2.4 1.8
0]
29 )]\ 5-COH,CH; H 1 H 1.91 4 2.1
30 9.44 6.8 -14

0
NH,
BS)( N e
NH
nd 0 o
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