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3D QSAR Studies on Cytotoxin Actives of Ent-kauranoids
from Isodon xerophilus (Labiatae) by CoMFA

Y1 Pingl'2 , QIU Ming-HuaI ™, SUN Han-Dong'
(1 Laboratory of Phytochemistry, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 6350204, China;
2 Graduate School of the Chinese Academy of Sciences , Beijing 100039, China)

Abstract; It is our aim to establish the CoMFA models of the ent-kauranoids from Isodon xerophilus and guide the design for
new anti-cancer drugs. The advanced 3D-QSAR (quantitative structure-activity relationship) method CoMFA ( comparative mo-
lecular field analysis) was used to study the QSAR relationship of ent-kauranoids with eytotoxicity activity in sitro and led to four

CoMFA models. The results of CoMFA models reveal the 3D-relationship between bioactivities and structures of these ent-kau-

ranoids, and will be helpful to further design and find new drugs for higher anti-cancer activities.
Key words: [sodon xerophilus; Ent-kaurenoids; Cytotoxicity; 3D-QSAR; CoMFA

FRE_MASYIOMR, &RF 19104, H
AEFH AR (Yagi, 1910) MIEARHEL (Isodon japonica
Hara) 13515 E 44, BARE HAREENS T,
{ORF 1964 #0050 F X-AhiRfr St by, AET
JEATZ (enmein) HIIL2ZIHGEA 6, 7-Wi 53T BE-
W 5Ek2HE (6, T-seco-ent-kaurane) HIHZE (Fujita 55,
1965, 1966). HEHFREFK _WHILEBE LG T Lt
7070 FAL, PN EM R AT LB T (Is-
odon rubescens) T B IEE TEBEFEEH (orido-
nin) . Z (ponicidin), 4 (rubescensin C) %; 24
SERUEH] R XA R GRIRE AR CaES-17
B AT S (A BRI R g s 2 1k
%, 1978), ZFEXFILERIEKEAT W G0 40 p 2 1

» BT AEE ABRRPFEGE I (2004000087) BEH)
xx 3 IR & A Corresponding author phone.
RS H . 2005-06-02, 2005-07-13 #eZ R %

Tel + 86-871-5223253, Fax: + 86-871-5150227.

P GRELASE, 1980), ZATZMFAI 50 R E
RIBAEIIT T 550 "o, 846 430 21
A, 4 DB ERAR, HAT B E UG P
B 20 R4, A AR R RO T Lo IRBT
FARGEHRAMNBIL, KRKEF T -2k
THSE SR A, MR AR R AR T
EERIOYISTE I, SRPEROIMET Y, Al REE L -
HERSL . 25 TS T AL B 2 iR T Bk
FIFfeasty, MBS PEERG, AR BEYESELY, &5
RS RIAY . IR R AR AR il
RN EE M (PMXESE, 2001) #4775
HERPANTE, BT BAT R AR RLAR O P AL A
TEIGTERAL &Y, JFRUN T 454, A E—FPHRm

E — mail: mhchiu@ mail.kib. ac. cn

TeH®Ar: B (1974-) B, W54, FEAERBAYIHRIEIIRIT.


http://www.cqvip.com

D000 http://www.cqvip.com|

9 AL EE 2%

Bif. ASCHIE DI ER, RN Tripos 24 T Sybyl 6.9 HPH@SEAL. 8T R4
st FIRSH A,

| EREEE FAE ML MOR S RERBE ¥ (B

SRR G WiE (PVES, 2001) MMM,
R & DI 5 F O A OB AR Cambridgeson. © 0 1) LA TR DLMIE (B loglCo R -loglCa LK
Chem3D 8.0, F1YRH Maimin2, Fox THHIAE SCT fuel 1 SO BHHEAF . S PRI PAEDE RIS T 1 AR 1

®1 BERRRECWRALSYHAREFENLEREMERLE
Table 1 Data set for COMFA analysis with their ICsy (M) and plCsy (M) values

1.1 #HafemgEsE

ety K562 HL-60 HCT MKN-28
= ICsy 3-luglCsg ICs 1-loglCso ICy 2-logICsy 1Cs 1-loglCso
1 2.22 2.6536 0.45 1.3468 55.30 0.2573 0.12 1.9208
2 0.73 3.1367 0.29 1.5376 61,59 0.2105 0.17 1.7696
3 0.83 3.0809 0.47 1.3279 15.38 0.8130 0.46 1.3372
4 2.96 2.5287 0.44 1.3565 80.80 0.0926 2.19 0.6596
5 138.84 0.8575 3.93 0,4056 ND ND
6 1.17 2.9318 0.87 1.0605 52.78 0.2775 1.86 0.7305
7 2.75 2.5607 0.19 1.7212 ND 0.07 2.1549
8 4.26 2.3706 2.08 0.6819 ND 1.54 0.8125
9 2.95 2.5302 2.29 0.6402 15.35 0.8139 2.23 0.6517
10 8.07 2.0031 2.05 0.6882 61.90 0.2083 1.68 0.7747
11 5.20 2.2840 > 100 13.69 0.8636 0.92 1.0362
12 8.00 2.0069 2.82 0.5498 ND > 100
13 0.30 3,5229 0.44 1.3565 8.61 1.0650 0.46 1,3372

CREAT SRR 1Csy (pg/ml) 3 K562—— A L0 AR L MUAAS Y s HL-60—— A RALR 1 LR BE R, HCT—— A 25 Bpie 1, MEN-28—— A
M AR AR )

xerophilusin A(1) R=0Ac xerophilusin D(3) xerophilusin F(4) R=0OAc
xerophilusin B(2) R=H phyllostachysin A{12) R=OH
macrocalin B(10) R=OH

xerophilusin G(5) R1=OH,R2=0Ac xerophilusin J(8) xeroholusin K{9) R1=0H,R2=0Ac,Ra=H
xerophilusin H(6) R1=H,R2=0Ac rosthorin A(11) R1=R2=0H, Ra=H
xerophilusin 1(7) Ry=Rg=H longikaurin B(13) R1=0OH,R»=H,R3=0Ac

I MW e e L S B A

Fig. 1 The molecule structures of ent-kauranoids from Isodon xerophilus
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1.2 BEHHSORENS TRE

IHMHSTE Cambridgesoft Chem3D HH9EE, HR ) MM2
G IRAC AR/ NER IS, G5 A Tripos (1 Sybyl 6.9 1,
A Gasteiger-Huckel 757, LAXTB—DN BB H —w53E
B ZARERMBMEE A B S H, FE R BUCE M,
BAMESRILE 2,

2 13- FrydmE
Fig. 2 Alignment of compounds 1-13

1.3 LeBSGFHBHSH (CoMFA) 5 PLS 547

FEEAHF 18R 75 SYBYL ) QSAR MM Se i, & %
DA AR50 0 25 X I 4 000 ¥ 1ol Gy 9 PR 54T CoMFA
7. CoMFA A HE R Tripos Standard, V{3 (steric),
Hr g (electrostatic) F{H ¥ M 30 Keal/mol, 1 B 45 1F 5 B4
sp’ RACERR I AR M BAT, AR s K M 2,04, Fifh
B e (partial least square, SPL) Ab3 CoMFA 5 07
PRI R, WA E I 2.0 Keal/mol, 5548 X BT ()
“leave-one-out” FFEEAITAC IS IEI I E BB - 8, W
PR BG4 37, CoMFA FETR S 200 15 1 5 Ak g A
AL RA TG 7 DL R B B e B AR b s Ok,
HHA N2 RTG YR SR S 15 B 7 0HE M
FI$E CoMFA 4} 87 I 15 (1) CoMFA 2705} %l 45 45 2 MODELL .
MODEL2., MODEI3. MODEIA, % MODEL 7T 4 i v L%
PE, S RIER LSRR A 10 B L BB IE (coeflicient
contour maps) TEPJE S AEss i a3k,

2 ZBRE5E

2.1 CoMFA \ZIBMRINYE (KS62) #3) MODFLI
a1, 2, 6.7, 8,9, 11, 12, 13 R

MODELL HEF T ¥t S 80h: £ X

KRE R R ¢ =0.391, BAEERAEH 4,

WEREITMEWGE ). BREFNS B 48R

CoMFA A5 7 iy I 3¢ X3 Uk A1 6 B 00 = 0.999,

FrUER2E SE=0.018, F=1177.952,
2.2 CoMFA ABRSHHRABM% (HL-60) #5 MODEI2
&1, 2, 3. 6, 8. 9 HIHLA MODEL2 b
BaF GG FSE R AXRIERHUT
WH ¢ =0.491, BAEFRA SN 2, B EA ST
PITIMEE J7 o B Bedd A 3 2 BT Y CoMFA
RIS R R ECH ©° = 0.996, bR 22
SE=0.029, F=404.047,
2.3 CoMFA N8 (HCT) #3 MODEL3
&4, 2, 3. 9. 10, 11, 13 FYHE A MOD-
EL3 a5 F 1A St S 80 . ZXRUE
B HH ¢ =0.551, BAEETREC 1. AR
AREWHBINEE S, MBEZRSH 1 &8
CoMFA #5574 {34k 22 LG HIEAH & 2 40A © = 0.830,
FrHEfRZE SE=0.165, F=24.423,
2.4 CoMFA \BHR# (MKN-28) #Z MODEL4
A1, 2. 3, 4, 6, 8,9, 11, 13 &M
MODEL4 tLE ST I SR 2B 8. X
Bk R BR ¢ =0.481, BAEEman¥ch 2, #
ARG S . dEdEFR8 2 &7 W
CoMFA MR M AEZE IR IEAR R R © = 0.978,
PrUEdR 25 SE=0.082, F=133.362,
2.5 CoMFA Z¥EBH
CoMFA BRI REEHEI N 3, 4. 5F6,

green

B3 CoMFA AZLANMY TR (K562) BRI MODELL FXG#A
(AL A 13 Jongikuurin B)
Fig. 3 Steric and electrostatic contour map of MODFLI
(the compound in fig 3 is logikaurin B)
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SR ARF LA LS WIEERER, K
FARTER ML 5| AR R oy SRR AT R T S i T
P, AN . 206 H 3 6N RN R e G
A AR N DN R e iR S i T =R
P, WD) E AR A R B T

Logreen

talue ypzi

Bl6 CoMFA A B MUE (MKN-28) M%) MODELA A% HA
X N, - (B2 1 xerophilusin A)
B4 CoMPA ARUTRLLII ( ) B MODEL2 B34 Fig. 6 Steric and electrustatic contour map of MODELA
(B i1k & 81 JE 2 xerophilusin B)

(the compound in fig 6 is xerophilusin A)
Fig. 4 Steric and electrostatic contour map of MODEL2

> 1i is xerophilusi
(the compound in fig 4 is xerophilusin B) £2 CoMFA AESEEMA (HL-60) % MODEL2

s EE Y
Table 2 The predicted high bioactivity compounds from
MODELZ (Hi~60)

ey Actual value Predicted value
{-logltso) (-log!Cso)

1.5376 1.5513
velloys?

1.5617

B 5 CoMFA AZBE (HCT) #% MODEL3 ZHSHK 1.5671

(EP AR 13 longikaurin B)
Fig. 5 Steric and electrostatic contour map of MODEL3

(the compound in fig 5 is logikaurin B)



http://www.cqvip.com

D000 http://www.cqvip.com|

1 B P BRAFRARRE S Y MM S AT 99

%3 CoMFA AL (HCT) #F MODEL3
Ham—TwEtEni sy
Table 3 The predicted high bioactivity compounds from MODEL3 (HCT)

- Actual value Predicted value
LA-LY
(-loglCso) (-ogICso)
1.065 0.8810
0.8922

£4 CoMFA ABEg% (MKN-28) #% MODELA4
BB ERENLEY
Tahle 4 The predicted high bicactivity compounds from MODEL4 ( MKN-28)

ey Actual value Predicted value
) (-log|Cso) (-logICso)
1.9208 1.9094
1,971

1.977

AW R T LT MM M (KS62) R
MODELI 4F, H iy 3 FBRITE 2, 3 (I HUC/ ARG
BIERWHES, BMEAAEEEOEMEBE, Ba
FANEAC T H 58 20 628 a1k O a3 vk Fn
L, UHEAEEES . SHMERNLS
My, NTEMEAG G A S5 KA 15 4 R0 TR 1L R4t 0 TR
W, [r] i — 26 B MRS W KR TR il AT
2 0 PR 5

Hift: A0 E R MR RV TR Y
P R AP Y DR R P I o T S A
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XA, e, Edb, 2001, FACEEMEY SEED M), L
AT BREHRRAE, 95—104
WP A B RS A A SR AL, TPORHSE R A A A R R
W, 1978, RBP4 R (1] By
#, 73 (1): 5356
B, PMLE, MU, 1980, M AT M —FE 41 B4y
(1], Rbvsddl, 28 (22): 1051—1054
Fujita E, Fujita T, Fuji K, et al, 1966. Terpenoids-II: The chemical
conversion of enmein into (-)-kaurane-the absolute configuration of en-
mein [1]. Tetrahedron, 22 (10): 3423—3441
Fujita E, Fujita T, Fuji K, etal, 1965. The absolute configuration of en-
mein, Transformation of enmein into (-)-kaurane [J]. Chem Pharm
Bull, 13 (8): 1023—1027
Yagi 8], 1910. On “Plectranthin”, a hitler principle derived from Plec-
tranthus glaucocalyx Maxim. var. japonicus Maxim [J]. J Kyoto Med
Soc, T: 30


http://www.cqvip.com

