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Abgract The present gudy condructs a nodd of three-dimensona quantitative sructure and bioactivity of
antt HIV for a Chinese traditiond medicine—Schizandrins, by implementing a new 3D-QSAR technique:
comparative molecular Smilarity indices andyss (CGOMSIA) . Here four model s are built based on different form
of biphenyl and two aligned methods. The resultsof ALS analyses indicate that a good 3D-QSAR nodd can be
obtained if biphenyl prefers S form and al the compounds are aigned according to the atoms in biphenyl
group. After field expressons in terms of dmilarity indices in GMSIA ingead of the conventionadly used
LennardtJones and Coulombr-type potentials in COMFA , the crossvaidated o and predictive ability are
sgnificantly inproved. The GOMSIA codfficient contour plots idertify several key features that the torson angel
o two berzene planesis a criticd factor for the activity and the subgituent at cyclooctadiene is d o related to
the activity , which are very valuable for desgning and optimizing new active sructures.
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Tablel Bperimenta and cdcuaed EGy of compoundsin training st and teg st
Qonpd. 19 B Resid. Qonpd. 9B Resid.
Obgd. Cacd. Obgd. Cdcd.

1 5.52 554 - 0.02 110 4.18 4.21 -0.03
22 5.43 5.63 -0.20 12 4,92 4,92 0.00
3 4.66 4.62 0.04 13 6.40 6.41 -0.01
4 5.24 5.26 0.02 14 5.98 5.96 0.02
5 7.98 8.02 -0.04 15 3.81 3.8 0.04
6 4.41 4.44 - 0.03 16 3.81 3.98 -0.17
7 6.03 5.9 0.07 17 4.75 4.98 -0.23
8 5.65 5.63 0.02 18 5.44 5.39 0.05
9 5.73 5.75 - 0.02 19 3.78 3.81 -0.03
102 4.57 4.58 -0.01

2 Representing those conpounds in teg et and their calculated ECy) are predicted by the SL model
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1 (a )
Figure 1 Sructure of compoundsin training st and test st (a represent compounds in test )

R S a ¢ b d, a ¢
Figure 2 Energy minimized corformations of compound 1
In Rand S forms the respective twigt-boa-char corformetion (a) and (c) are preferred over the boa forms (b) and (d)
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Figure 3 The digned compounds o node Sl acoording to the firs method based on compound5 and aigned atoms in the second method
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Table2 Readtsd GOMSIA andysesin four traning sets and ted st
Modd ¢ 2 ad ermor . OOC::)l(t)l :ient Pre;icted a)ltl\llﬁ; o new oon;d. e
sl 0.71 0.99 0.051 1000. 6 8 5.63 4.58 4.98 0.93
R1 0.41 1.00 0.015 9733.0 10 6.68 6.27 4.69 0.23
5 0.65 0.9 0.11 1743.8 6 5.45 5.07 4.60 0.39
R2 0.63 1.00 0.035 0284.2 9 5.96 5.07 4.66 0.69
. 1 , 4
S GMSIA .
( Sl , ; 10.0 %, 49.0%,
¢ =0.71, 41.0 %, 5a,5b, 6a,6b, 7a,7b.
2,10, 17 )
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Qoulomb , M : ¢
. sl , . L
MFA @MSIA ° ’ Expergimemalg pEC5: oo
o 0.57 0.59,
. 4 PEG Sl PEGo
0.71, Figure 4 Conparison o experimenta pEGy, with caculaed
3 COMSIA CoMFA pEGs, obtained from Sl nodel
MSIA (101, 2.4
60° 7% :
3 QMSA QMFA 12, 14, 18
Table 3 The conparion of parameters in GOMFA nodd and  60.7°, 65.0°, 63.4°, 12,15, 16,
QMSIA model 19 16 707,
OMFA MSIA MSIA (1) ( 5b),
Seric Seric + dectrogdic
+ dlectrogatic -+ hycrophobic '
o 0.57 0.59 0.71 ’ ’ '
r? 0.99 0.99 0.99 : : - (2)
SE 0.16 0.14 0.05 ,
F 169.6 136.7 1000. 6 ( 6b) :
Component 5 8 8 ,
2.3 CoMSIA ) )
Sl GMSIA
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a b 5 14
Figure 6 The contour plots of COMSIA eectrodatic fidds
The compounds 5 and 14 are shown as the reference conpounds regpectively in
figure aand b

et
yellow

5 GMSA
a b 5 14
Figure 5 The contour plots of GMSIA deric fidds
The conmpounds 50 and 14 are sown as the reference conpounds regpectively

infigure aand b
b

12, 13, 14, , 7 14 OMSA

1 Figure 7 The contour plots of GOMSIA hydrophobic fid ds
, ( 7a) a—npound 14 is sown as the reference compound; b—R! gow in
3 ) compound 14 is hydrogen and R? growp is brommine



No. 7 : HIV

1317

, 3D-QAR

RS

GMSIA

QAR

References

1 Deeks, S G ; Snth, M. J. Am. Med. Assoc. 1997,
277 , 145.

Moyle, G. ; Gazzard, B. Drugs 1996, 277, 145.

Ratner, J. J.; Norbeck, D. W. Drug Discoery
Techndogies, Ed.: Homwood, E., Chicheter, Endand,
1990, p. 92.

Barry, M. ; Gbbons, S. din. Pharmacokinet. 1997, 32,
194.

Lee, K. H.; Zhang, S.-X. ; Morri-Natschke, S. L. China
Med. Colege. J. 1999, 8, 41.

Cramer, R. D. ; Pateron, D. E. ; Bunce,J. D. J. Am.
Chem. Soc. 1988, 110, 5959.

Klebe, G ; Abraham, U. ; Mietzner, T. J. Med. Chem.
1994, 37, 4130.

Ligand-Based Design Manual , Verson 6. 6, Tripos Inc. , S.
Lions, 1999, p. 148.

@JO, Z.-R. Medicina Chemistry, China Medicad & Pharma
ceutical Sciences Press, 1994, p. 106 (in Chinese) .

( : : : :
1994, p. 106.)

10 Hou, T.J.;Li,Z M.;Li,Z J. Chem. Irf. Comput.

Sci. 2000, 40, 1002.

(A0109171 LU, Y. J.;LING,J.)



