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Stretch . Non—1,4 1,4 Dipole/
No  Stretch Bend ~—Bend Torsion VDW VDW Dipole

Total HOMO—1 HOMO LUMO LUMOT1 IC50

1 1.5417  13.4626 —0.1759 —2.0459 —3.4297 8.2847  4.4998 22.1373 —0.2452 —0.2374 —0.1082 —0.0455 23.0
2 1.5931 14.5816 —0.1882 —0.9800 —7.2097 8.4139  3.4757 19.6863 —0.2751 —0.2193 —0.1065 —0.0490 28.1
3 2.6855  14.4478 0.6008  12.6691 —4.4353 14.0756  7.4548  47.4983 —0.2808 —0.2566 —0.0987 —0.0050 54.7
4 2.4030  14.4978 0.0263  5.9983 —4.4278 8.8972  6.2965 33.6914 —0.2532 —0.2475 —0.0860 —0.0462 51.1
5 1.8676  14.5603 —0.0632 1.8373 —3.1902 9.7959  4.2827 29.0906 —0.2704 —0.2135 —0.0762 0.0097 16.1
6 2.1102  12.0532  0.1099  11.6747 —4.8145 9.0257  6.2519 36.4111 —0.2700 —0.2539 —0.0757 —0.0523  24.
3.2867 13.4137 0.4982  11.532 —4.0594 11.7322 4.3585 40.7617 —0.2701 —0.2673 —0.0576 0.0389 50.
.2232 24.3192  0.3750  26.8389 —11.2854 23.9539 10.9776 8

(=)

4025 —0.2432 —0.2421 —0.0559 —0.0417  21.
01320 12.0521  0.1829  7.1395 —4.5285 8.8695  5.2398 31.0872 —0.2732 —0.2512 —0.0538 —0.0357 64.
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3
5
2
10 4.9976  24.2217 0.3310  25.0912 —11.8974 23.7128 10.6941 77.1510 —0.2534 —0.2376 —0.0519 —0.0353 10.
2.2400 12.3006 0.1173 11.3352 —5.1437 9.6771  6.4765 37.0030 —0.2649 —0.2493 —0.0470 —0.0003  36.3
2.4032  12.8098 0.1535 12.0879 —5.2889 9.8977  6.5523 38.6156 —0.2629 —0.2484 —0.0453 —0.0001  27.6
13 1.7502  15.0849 0.2360  5.9587 —3.0706 9.3023 —0.7014 28.5601 —0.2354 —0.2328 —0.0434 0.0147  400.0
14 2.6828 16.2109 0.4667  1.2434 —4.5614 12.5474 1.9932  30.5830 —0.2552 —0.2172 —0.0064 0.0154  400.0

15 2.0320 14.0008 0.2344  3.6897 —5.3986 8.1914 —0.6331 22.1167 —0.2504 —0.2168 0.0131  0.0498  400.0
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

C1—0.0427 0.1833 0. 0006 0.3877  —0.0414 0.2883  —0.0221  —0.0326 0.3532 —0.0309  —0.0299 0.1799 0.0035 0.0043  —0.0001

c2 0.3136 0.3179 0.0074 0.0043  —0.0131 0.0147 0.0328 0.0048 0.0041 0.0025 0.0126 0.0076  —0.0018 —0.0028 —0.0049

c3  0.0056 0.0244 0. 0046 0.0374 0.0103 0.0208  —0.0176 0.0138 0.0242 0.0194 0.0115 0. 0253 0.0004 0.0022  —0.0005

¢4 0.0292 0.0303 0.0709 0.0738 0.0295 0.0328 0.0395 0.0651 0.0310 0.0659 0. 0449 0.0472 0.0488 0. 0260 0.0181

C5—0.0428  —0.0413  —0.0280 0.0132  —0.0311  —0.0259 0.0452  —0.0239 0.0339 —0.0299  —0.0250 —0.0245 —0.0316 0.0364 0.0546

c6 0.0129 0.0101 0. 3276 0.0325 0.0007 0.0177 0. 1466 0.0054 0.0177 0.0147 0.0050 0. 0046 0.3010 0.1697 0.1780

c7 0.1095 0.1047 0.0757 0.1076 0.1089 0.1108 0.0541 0.0739 0.1155 0. 0889 0.1073 0.1087  —0.0080 0.0831 0.0190

c8 0.2572 0.2558 0.2963 0.2948 0.2484 0.1849 0.2112 0.0762 0.2709 0.0775 0.2033 0.1961 0.2730 0.2428 0.2518

c9  0.0108 0. 0568 0. 0594 0.0367  —0.0098 0.1100 0. 0556 0.0087 0.1081 —0.0058 0.0103 0.0936 0.0131 0.0032  —0.0025

cl0 0.1425 0.1083 0.0160 0. 0581 0.1416 0.1036 0.2301 0.1926  —0.0172 0.1862 0.1738 0.1256 0.0242 0.0181 0.0187

Ccl11 0.0098 0.0091 0.0871 0.0031 0.0037 0. 0695 0.0710 0.0741 0. 0555 0.0573 0.0683 0.0678 0.1006 0.0749 0.0647

Ccl2 0.4443 0.4423 0. 4706 0.4470 0.4407 0.4592 0. 4540 0.4576 0. 4558 0.4647 0.4584 0.4597 0.1876 0.1955 0.1935

Ccl3 0.0470 0.0406 0.0802 0.0424 0.0299 0.0390 0.0334 0.0248 0.0367 0.0291 0.0306 0.0295 0.0304  —0.0098  —0.0026

cl4 0.0388 0.0357 0.0316 0.0162 0.0205 0.0289 0.0396 0.0053 0.0103 0.0057 0.0091 0.0054 0.0164 0.0113  —0.0333

cl5 0.0020 0.0066 —0.0172  —0.0168 —0.0121 0.0025 0.0054  —0.0145  —0.0006 —0.0194 —0.0089 —0.0089 —0.0014 —0.0161 —0.0054

08—0.5258  —0.5265 —0.4936 —0.5277 —0.5328 —0.4826 —0.4930 —0.5023 —0.4956 —0.5070  —0.4874  —0.4842 —0.5075 —0.5128 —0.5142

012-0.3733  —0.3799  —0.3812 —0.3800 —0.3937 —0.3891 —0.4036 —0.4280 —0.3934 —0.4187  —0.4006  —0.4010
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Quantum Chemistry Study on Structure-activity Relationship of
Eremophilane Sesquiterpenes Against Leukemia

Xu WenyuanlyLiu Jianqun27Zhang Rui’>Zhu CenhuaZ,Xiong Haozhong2

(1-School of Basic Sciences: East China Jiaotong University - Nanchang 330013, China; 2. Key Laboratory of Modern Preparation of TCM
Ministry of Education; Jiangxi University of Traditional Chinese Medicine: Nanchang 330004, China)

Abstract:In order to study the relationship between chemical structure and anti-leukemia activities of eremophilane
sesquiterpenes s the DFT method is undertaken and their quantum chemistry parameters are obtained - The results show
that the activities of these compounds are strongly dependent on the Dipole/ Dipole and their composition of Lowest Un-
occupied Molecular Orbital s which are composed by 7 molecular orbital of lactone and furan ring- These will give clues
for further molecular modification -

Key words . DFT ; eremophilane sesquiterpene ; anti-leukemia activity ; quantitative structure-activity relationship
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