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Relationship Between 3D Quantitative Structure and Retention Parameters of Chromatography of Flavonoid
ZHANG Yan- ling, GUO Yi— ran, WANG Yun, et al
Bejjing University o Chinese Melicine, Bejing, 100102
ABSTRACT: The retention time of liquid chromatography is one of the parameters which are importan to study compound properties. The
reversed phase HPLC retenton time is able to represent the oil— water partiion coefficient of a compound which is a significant guidance to predict
the activiy of the compound. The CoMSIA ( Comparative Similarty Indices Analysis) method is applied to study the three— dimensional quantita-
tive structure— retention relationship( QSRR) between the retention time of flavones on a reverse chromatographic column and the molecular chax
acters of them. Most flavones have a characteristic component: hydroxyl, which is easy to form relatively stiong intramolecular hydrogen bond that
weakens the molecule polarity. So the elecirostatic field energy, steric field energy of the compounds and aso the field energy of hydiogen bond
donor and acceptor have been taken account of in the CoMSIA molecule field computation. Then Partial Least Square (PLS) method is exploited
to analyze the relationship between the fields and retention time, and finally a CoMSIA model is built. The cross— validated correlation coefficient
q2 of the model is 0. 705 and the non cross— validated correlation coefficient 12 is 0. 981, so the predictive ability of the model is considerable.
The resuks of this paper can be applied to direct the further sudy of the relationship between three— dimensional structure and retention time of
liquid chromatography .
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Tablel. The structures and reention time of the compounds

Compound R3 R5 R6 R7 R8 R2? R3 R4 Renten— tion time
Chrysin H OH H OH H H H 21.914
Apigenin H OH H OH H H OH 10. %60
Baicalein H OH OH OH H H H 11. 628
Scutellarein H OH OH OH H H OH 6. 01
Luteolin H OH H OH H OH OH 7. 891
Galangin OH OH H OH H H H 4. 061
Kaem pferol OH OH H OH H H OH 10. 229
Quercetin OH OH H OH H OH OH 6. 801
Morin OH OH H OH H OH H OH 5.635
Wogonin H OH H OH OCH3 H H 18.77
Acacetin H OH H OH H H OCH3 25. 734
Kaempferide OH OH H OH H H OCH3 27. 487
Tanarietin OH OH H OH H OH OCH3 10. 28
Tangeretin H OCH3 OCH3 OCH3 OCH3 H OCH3 30. 909
Isovitexin H OH Gle- ¢ OH H H OH 3.489
Baicalin H OH OH A H H H 5.256
DXG H OH H B H OH OCH3 3. 749
LG H OH H Gle- ¢ H OH OH 3.6
DG H OH H Gle- H OH OCH3 3. 747
Isoquecitrin Gle— OH H OH H OH OH 3.913
Quercitrin Rha- OH H OH H OH OH 4. 568
Gle- ¢ gluwse—
Gle- : glucose— O—
A: Glucuronic acid
B: xylopyranosyl — gle—
DXG: diosmetin— 7- O- B— D- xylopyranosyl- ( 1- 6) — B~ D- glucopyranoside
LG: luteolin- 7- O - glucoside
DG: diosmetin— 7— O— B~ glucopyranoside
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2 CoMSIA Table. 4 Results of CoMSIA analyses in testing sets
Table 2 Results of CoMSIA amalyses Test ompound A ctual Predicted error
q? r2 F Standard error Isoquecirin 3.913 3. 70706 0.20594
0. 705 0.981 148. 492 1.442 baical in 5.256 4. 28807 0.96793
baicalein 11.628 12.4039 - 0.7759
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Fig. 3 Comparison of experimental with predicted value of the flavones



Progress in Modern Biomedicine

2006 Vol 6 No. 2

@> 0.5

o, Q@ 0. 705,

3 : CoMSIA s Vg

Acacetin Apt+

3 4 67 ,
3 4 4567 ,

HPIC
QSRR

CoMSIA s

, QSRR

[1]

[2]

(3]

[4

[5]

[6]

References

Kaliszan, Ranan, Quantitative Structure — Retention Relationships,
Anal. Chen., 1992, 64(11): 619- 631
Tin Xiaojuan, Ph. D. Thesis, Peking University School of Pharmaceut+
cal Sciences, 2005: 56— 57.[
, 2005: 56— 57]

Gu Yan, Chen Minbo, Dong Xicheng, Chen Haifeng, Zeng Baoshan,
Feng Chuanli, Yu Biao, 3D - QSAR Studies of
Saponins. Acta Chimica Sinica ( ), 2000, 58(12): 1534 -
1539. s s , , ys , s

(Huaxue Xue-

Hui Yongzhen.

bao), 2000, 58( 12) : 1534~ 1539]

Zou Xiajuan, Lai Luhua, Jin Guiyu, Huang Guigin. Studies on the 3D
— QSAR of Nover 1- aryl- 1, 4- dihydro— 3- acylhydrazinocahonyl
- 6- methyl - 4- pyrdazinones. Ada Physico— Chimica Sinica,
2002,18(6): 513— 516. [ s s R

3D- QSAR
Huaxue Xuebao), 2002, 18(6):513— 516]
Lu Zhongjie, Liu Shuqian. The Lates Research Development of Three

(Wuli

Dimensional Quantitative Structure — actwity Relationship. Joumal of
HeBei University of Science and Technology, 1999, 20(1): 17— 21.[
(Hebei Keji Daxue Xuebao), 1999, 20( 1): 17— 21]
Hou Tingjun, Xu Xiaojie. Recent Progress in Comparative Molecular
Field Analysis. Progress in Chemistry, 2001, 13( 6): 436— 440. |
(Huaxue Jinzhan), 2001, 13(6) : 436— 440]
Wan Shenghiao, Yi Xiang, Guo Zongu. Three D imensional Quantitative
Structure — Activity Relationship of Farnesyl Protein Transferase In-
hbitors. Acta Phammaceutica Sinica, 2001, 36( 6) : 423— 426. |
s s 1=

( Yaoxue Xuebao),

2001,36(6) : 423- 426]

[1] KooHJ, Lee S, Shin KH, Kin BC, Lim CJ, Par. Geniposide, an anti
— angiogenic compound from the fruits of Gardemia jas minoides[J].

Planta Med, 2004, 70(5) : 467— 469

(2]

(3]

[4

[6]

[7]

Suziki Y, Kondo K, Tkeda Y, Umenura K. Antithrombotic effect of
geniposide and genipin in the mouse thrombosis model[ J]. Planta Med,
2001, 67(9) : 807— 810

Kuo WH, Wang CJ, Young SC, et al. Diferential nduction of the ex
pression of GST subunits by geniposide in rat hepatocytes| J] . Pharmacok
ogy, 2004,70( 1): 15— 22

LeeMJ, HsuJD, WangCJ. Inhibition of 12— O— tetradecanoylphorbol-

13- acetate— caused tumor promotion n bemzo[ a| pyrene— initiated CD
~ 1 mouse skin by geniposide[ J]. Anticancer Res, 1995,15(2) : 411—

416

[J]. , 2002, (09),PL2- 43

(1. , 2005, (02) ,P33— 40

[J]. , 2003, (11), P186— 187+ 190



