2006 ,11(4) :121"124
Journa of China Agricultural Univerdty

( , 100094)

, CGaussan 03

LUMO (R>=0.6266) ;
; R

064.121 1007-4333(2006) 04-0121-04 A

Quantum study on structure-activity relationship of
shikonin derivates

Ma Xiaodong, Li Chongjiu
(College of Science, China Agricutural Universty , Beijing 100094 , China)

Abstract The quantum chemistry calculation of shikonin derivates was carried out by the Gaussian 03 Program Pack-
age toinvestigate the relationship between the structure of shikonin derivates and its activity of anti-phytovirus. The ge-
ometrical corfiguration, orbital energy, orbital composition and net charge of each atom o the molecules were analyzed
and the relationship between anti-phytovirus activities and the quantum chemical properties was studied. The conclu-
sions were as follows: 1) the anti-phytovirus activities of shikonin derivates have a linear relationship with energy and
composition of LUMO and the LUMO molecular orbitals play important role in the anti-phytovirus activities; 2) the active
sites of shikonin derivates were at the structure of naphthaquinone, and R groups was an effective structure modified
site; 3) when the compound molecule interacted with the target acceptor, the electron transfer between the shikonin
derivates molecule and the target acceptor might be happened to form the electron-transferred-complex.
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Fig.1 Optimized geometrica configurations and atom number of shikonin derivates (Conpound 6)
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Table2 Rdationship between 1G5 of 9 shikonin derivates and their energy leve ,
leve difference as wel as molecular energy near the frontier orbit

1Cso/ Eromo(- 1/ Eromo/ ELumo/ ELumo(+n/
g/ mL) eV eV eV eV AE /ev leVv
1 Ci16H1604 14. 3 -0.33832 - 0.30653 0. 009 15 0.11554 0.31568 - 914.643 6154
2 Co1 H2406 14.5 -0.35118 -0.31224 0.001 87 0.107 25 0.31411 - 1258.336400
3 Co1 H2406 14.5 -0.34892 - 0.31065 0.001 72 0.107 98 0.31237 - 1258.328221
4 Ca1H2206 16.6 -0.34645 - 0.31079 0.001 54 0.108 71 0.31233 - 1257.164 236
5 CooH2206 9.9 -0.34842 - 0.31082 0.001 43 0.108 11 0.31225 - 1219.299 187
6 Ci9H200s 7.5 -0.34630 - 0.31350 - 0.00236 0.106 08 0.31114 - 1180.274571
7 CigH1806 .5 -0.34926 -0.31472 - 0.00331 0. 105 30 0.31141 - 1141.242 806
8 Ci6H160s5 20.0 -0.35039 - 0.30892 0.020 09 0.111 96 0.32901 - 989. 468 654 8
9 Co1 HosO7 15.0 -0.34719 - 0.31293 0. 009 86 0. 106 05 0.32279 - 1333.176 363
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Fig.2 Corrdations between 1G5 and LUMO energy leve of
9 shikonin derivates LUMO B ’
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Fig.3 Orhits distributionsof LUMO (a) and HOMO (b) of the conpound 6
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Table 3 Hectron dendty of osme atomsin 9 shikonin derivates
ICso/ g/ ML) C8 C12 C18 Cc24 c28 C32
1 14.3 - 0.292234 - 0.017 066 0.311 079 — — —
2 14.5 - 0.270924 - 0.011 857 0.143986  0.797 237 - 0.482434 - 0.145501
3 14.5 -0.275791 - 0.014 845 0.155389  0.805 353 - 0.325027 - 0.497623
4 16.6 - 0.237322 - 0.013605 0.102 78 0. 770 381 - 0. 395 826 0. 156 144
5 9.9 -0.282199 - 0.01642 0.159178  0.800478 - 0.312816 - 0.489 031
6 7.5 - 0.250129 - 0.002 621 0.095127  0.792397 - 0.461634 - 0.478291
7 9.5 - 0.249985 - 0.001617 0.096911  0.776505 - 0.637995 - 0.518334
8 20.0 - 0.268813 - 0.004 276 0.153027 - 0.253295 0. 086 245 0. 175 245
9 15.0 - 0.260640 - 0.002917 0.126 404  0.799 104 - 0. 491 402 0. 326 606
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