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[Abstract] Objective To establish an efficient 2D-QSAR model for Novobiocin analogues to predict their
inhibitory activities on pancreatic cancer cell (PL45) and expect that the theoretical results can offer some useful
references for understanding the inhibition mechanism and directing the design and synthesis of more potential an—
ti-PLA45 agents. Methods The Two—dimensional Quantitative Structure—activity Relationship (2D-QSAR) of 23
Novobiocin analogues, which exhibit inhibitory activities of PL45, had been studied with a combined method of

density functional theory ( DFT) ,

2D-QSAR model showed a reasonable regressive performance

molecular mechanics ( MM+)

The established
(R =0.767). Conclusion The charge on oxygen

and statistics. Result

atom of Novobiocin molecules, QO1, plays a decisive role in determining the inhibitory activity of PLAS, and the

molecular surface of flavonoids, SR, plays an important role in determining the inhibitory activity as well.
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Tab. 1 Activity data and calculated descriptors of Novobiocin analogues (1)

wEY 1 2 3 4 5 6 7 8 9
ICsy (WM) 3.4 59 14.4 1.6 1.6 20.1 6.2 12.5 8.4
ETotal -1011.0  -1125.5  -1242.0 -1242.0 -1242.0 -12154  -1066.4  -1066.4 -1066.4
ELUMO -0.070 -0.067 -0.066 -0.070  -0.071 -0.110 -0.067 -0.066 -0.061
EHOMO  -0.214 -0.211 -0.210 -0214  -0213 -0.219 -0.209 -0.203 -0.202
AEH-L  0.144 0.144 0.144 0.144 0.142 0.109 0.142 0.137 0.141
w 2737 1.109 2.254 2.955 2.525 3.967 1.896 4.084 3.237
Qo -0.471 -0.475 -0.469 -0.471 -0.472 -0.436 -0.474 -0.476 -0.484
Qo -0.427 -0.429 -0.418 -0427  -0.427 -0.425 -0.427 -0.426 -0.429
L 4933 4933 4.943 4933 4934 4953 4935 4936 4.933
% 829.60 907.84 1023.5 1042.4 1041.3 891.20 856.68 864.54 864.58
S 498.76 545.09 588.88 61507  610.07 536.99 515.63 520.14 521.33
Sy 188.74 233.89 297.04 302.91 298.90 221.25 208.32 208.41 211.48
logP 2.20 1.95 3.89 3.89 3.89 2.16 1.44 1.42 1.27
logP ¢ 1.92 1.66 3.60 3.60 3.60 1.87 1.15 1.13 0.98

R 79.84 86.30 104.97 104.97 104.97 87.16 85.41 84.54 85.33
p 31.77 34.24 4143 41.43 4143 33.61 32.99 33.12 33.66
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Tab. 2 Activity data and calculated descriptors of Novobiocin analogues (2)

WwEY 10 11 12 13 14 15 16
ICsy (M) 8.5 9.8 2.8 6.8 4.2 1.4 3.8
ETotal -1050.3 -1089.6 -1356.5 -1395.8 -1395.8 -1395.8 -1471.0
ELUMO -0.068 -0.069 -0.067 -0.066 -0.066 -0.066 -0.066
EHOMO -0.216 -0.216 -0.210 -0.210 -0.210 -0.209 -0.205
AEH-L 0.148 0.147 0.143 0.144 0.144 0.143 0.139
n 3.255 3.238 3.831 4.094 3.591 3.483 1.861
Qo -0.470 -0.477 -0.477 -0.478 -0.477 -0.478 -0.474
Qo2 -0.425 -0.425 -0.427 -0.425 -0.426 -0.425 -0.435
L 4.950 4.947 4.933 4.931 4.933 4.933 4.954
v 884.63 940.96 1115.6 11599 1169.4 1169.4 1164.1
S 537.22 570.36 649.87 678.85 679.06 679.03 655.33
Sk 223.30 250.24 341.73 364.47 372.27 370.28 366.89
logP 2.13 2.53 3.63 4.10 4.10 4.10 3.40
logP 1.85 2.24 3.35 3.81 3.81 3.81 3.12
R 84.39 88.99 111.44 116.48 116.48 116.48 118.77
P 33.61 35.44 43.90 45.74 45.74 45.74 46.25
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Tab.3 Activity Data and Calculated Descriptors of Novobiocin Analogues (3)

WwEY 17 18 19 20 21 22 23
ICs (uM) 2.0 2.6 14 1.1 1.9 7.9 0.47
ETotal -1471.0 -1471.0 -1413.7 -1431.7 -1431.7 -1027.1 -1142.6
ELUMO -0.065 -0.066 -0.063 -0.065 -0.066 -0.073 -0.073
EHOMO -0.209 -0.205 -0.207 -0.209 -0.208 -0.210 -0.210
AEH-L 0.144 0.139 0.144 0.144 0.142 0.137 0.137
n 2.749 3.373 1.879 3.109 4.398 3.891 4.142
Qo -0.478 -0.478 -0.476 -0.477 -0.477 -0.476 -0.494
Qo -0.424 -0.426 -0.429 -0.424 -0.425 -0.412 -0.425
L 4933 4.932 4.948 4.934 4.933 4.983 4.949
A% 1196.4 1193.1 1129.0 1139.3 1138.3 818.3 919.3
S 699.57 695.54 650.18 663.53 661.8 497.74 549.41
Sk 388.69 388.19 351.23 355.46 353.85 185.74 238.15
logP 3.38 3.38 3.37 3.35 3.35 1.75 2.15
logPx 3.09 3.09 3.08 3.06 3.06 1.47 1.86
R 117.9 117.90 114.00 113.13 113.13 77.28 89.62
P 46.37 46.37 44 41 44.54 44.54 31.06 37.04
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Tab. 4 Correlation matrix for IC* and selected descriptors

EY ICs, Qo Sk
ICs 1
Qo 0.659 1

Sk -0.511 0.192
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