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Ab initio Calculation for the Relationship between Structure and
Bioactivity of Erigeside I and Its Derivatives
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Abstract; In this paper, theoretical methods including QSAR and ab initio quantum chemistry calculations are
used to elucidate the relationship between the structure and the bioactivity of the erigeside 1 (1-0-[ 3-(4H-pyra-
noneyl ) ]6-0-caffeoyl-B-D- glucopyranoside ) and its derivatives. It is shown through the ab initio calculation at 6-
31G level that the glycosyl- body parts are the active center of reactions when the erigeside I and its derivatives
act on the receptors, and that the AE( H-L) and the charge of Q(Cs) are principal elements which affect the ac-
tivity of the drugs. The QSAR equations is obtained as follows;
pIC,, =-34.525-295.481Q(C,)-805.09[ Q(C) ]* +55.876[ AE(H-L) ]* +1.233E,’
It provides a simple and feasible method to forecast the activity of similar derivatives.
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Fig.1 The molecular structure of the erigeside I Fig.2 The molecular structure of
and its derivatives the erigeside I
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Tab.1 The correlative groups of nine compounds

No R, R, R, PIC,,

HE T AT T45 | T U A TR 3 on on i 73
Bl (HOMO) FeflR2s BLiE (LUMO) M H#hE fE | IF 2 H H H 1.243
238 T 4y FagaE S R EUE (HOMO ) Flf s fid 3 OCH, OH C,H, 1. 648
(LUMO) B E. 4 H OH C,H; 1. 638
1.2 TSR EFTEDE QSAR S 7% 5 H H CHy  1.483
S AT XTI | KA E e © H H CHs  1.068
WEEHEAT TS0 Be ) eSSt e Ok OH (; 613
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BT 3 L 4 AR HiE ( LUMO) BB A 2 TR S ~6. TR TR (5 ) XIRFR fi
1B B () XIERIR IE(H.

E3 1SHEYRHOMOME 5 7 E E4 SSHEYMHOMOMIES i E
Fig.3 HOMO distribution diagram Fig.4 HOMO distribution diagram
of compound 1 of compound 5
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Fig.5 LUMO distribution diagram Fig.6 LUMO distribution diagram
of compound 1 of compound 5
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®2 HOMO HEHIREHEKNEFRS (%)
Tab.2 Components of the atoms of the biggest contribution in HOMO ( %)

No C, G, G, C, Cs Gy 0y, Oy Total
1 17.46 11.18 — 17.32 11. 65 13. 69 12.07 7.12 90. 49
2 19. 64 — 7.28 21.32 7.30 23.81 — — 79.35
3 16.03 11.29 — 17.04 11.45 12.75 13.87 7.33 89.76
4 21.25 12. 47 — 15. 69 20. 15 15.05 — 6. 94 91.55
5 20. 65 4.45 7.54 14.19 7. 65 24. 68 — — 79. 16
6 19.62 — 7.23 21.37 7.26 23.72 — — 79.20
7 15.96 11.33 — 17.11 11.33 12.75 13. 88 6. 82 89. 18
8 15.28 6. 66 6.38 21. 60 — 19.22 11.46 — 80. 60
9 16. 86 10. 60 — 18.70 8.24 14.93 12.70 6.22 88.25
&3 LUMO BB #&EXHEFHS (%)
Tab.3 Components of the atoms of the biggest contribution in LUMO ( %)

No C, C, C, Cs c, C C, 0, Total
1 12.93 4.42 7.41 9.78 23.92 18.02 7. 80 7.32 91. 60
2 14.90 6.20 8.09 9.54 22. 14 17.37 7.22 6.90 92.36
3 11. 65 6.39 6.58 9.87 23.05 16. 85 5.27 6.97 86. 63
4 8.15 8.59 9.62 8.78 19. 00 19.72 8.07 7.81 89.74
5 14.21 5.97 7. 60 9.13 21.54 17.03 7.10 6. 44 89.02
6 14. 49 6.09 7.76 9.34 22.00 17.01 7.10 6. 81 90. 60
7 9.16 5.05 5.05 7.71 18.31 13. 04 6.41 5.35 70. 08
8 13.09 6.55 5.95 9.36 22.77 16. 60 7.38 6.55 88.25
9 12.30 7.60 6.70 3.18 22.44 17.03 7.35 6. 60 83.20

2.3 TSR HE | REMTEYN pIC,, SEFUFSHHNEEXR

AT SRS E A £4 pICS) SRFUSSHANMERY

PR E A O R ’ i pICs, Tab.4 The correlation coefficients between pIC50 and the quantum

1'/|2ﬂ~j 'E% s 7Té FH T AE ( H - chemistry parameters

L), E,,E,,DIPO,Q(C,),Q "~ pic, AE(H-L) E, E, DIPO  Q(C,)  Q(Cy)

(C,),0(C,),0(C5),0(0y), R 0.796 0. 464 0. 636 0. 682 0.475 0. 831

Q(0y) %10 M TS5
VR ST AR B A T M 0T A5 2 A MG S80S A2 5 A O R B A K3 T3 4.

TS B 2250 pIC, 5 AE(H - L), Q(Cy) ZIAAMHE R A AE(H-L) 5 E, M E,
HK,pICy 5 E, ZIMBMHERELYS E, B, R E, X} pIC, FEZI T K. pIC,, 55 F1h2E S50 A ¢
REE A R TF R

pIC,, = —336.375 +1818.85[ AE(H ~ L) ] -2439. 04[ AE(H - L) |* (1)
N=9 R’=0.796 F=11.67 P =0.008
pICyy = —24.165 -295.653[ Q(C5) ] -813.57[ Q(Cy) 1? (2)

N=9 R*=0.831 F=14.79 P =0.005

A R RS R BT J7 , R? R 1, MNE 5 BB AR O BT F o BRI B S EG P o
EMEPR. FRERE (a=0.01)F,N=9,45 K2 &, FIIGEFER 8. 02, LFXM F 2518 11. 67
14,79 B Heis FHER R (855, B HHESR P AERIN, ULEH A 7 f B B i Ge vt 3 5L

IS B AL MR BNE S (pIC,, ) 52 T S ERIAH R T B AT

pIC,, = —34.525 -295.481Q(C,) -805.09[ Q(C,) 1> +55.876[AE(H-L)]*> +1.233 E,* (3)

N=9 R>=0.968 F=30.59 P =0.003
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