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3D-QSAR Study on Chalcone Compounds Inhibiting the Growth of Human Breast Tumor Cell MCE-7
WANG Junyu, LIU Xueli, WANG Haitao, YANG Hai (Dept. of Pharmacy, Qingdao Center Hospitaly ‘Shandong
Qingdao 266042, China)

ABSTRACT OBJECTIVE: To provide theoretical basis for R&D of chalcone antituimor drugs. by studying 3D-QSAR of chalcone
compounds inhibiting the growth of human breast tumor cell MCE-7. METHODS: The structure and activity value (pICs) of 55
chalcone compounds were analyzed. After molecular alignment,~eomparative /molecular field analysis (CoMFA) was used to investi-
gate three dimensional field and electrostatic field, and comparative molecular similarity indices analysis (CoMSIA) was used to in-
vestigate steric field, electrostatic field, hydrophobic field, hydrogen bond donor field and hydrogen bond receptor field of chemi-
cal compound. Finally, optimal substituent 'group was confirmed and predicted. RESULTS: CoMFA model showed the effects of ste-
ric field and electrostatic field of the compound on its activity; CoMSIA model showed the effects of hydrophobic field, electrostat-
ic field and hydrogen,bond acceptor field of the compound on its activity. After molecular alignment, hydrophilic group introduced
around Ry, Risubstituent group of public frame, and the group with negative charge introduced in R,, R, substituent group, steric
hindrance of R. substituent group reduced and positive charge introduced in R, and R., can significantly increase the activity of chal-
cone compounds. 2 new compounds were designed according to above results, pICs of them were 5.538, 5.589 (CoMFA model)
and 5.552, 5.628 (CoMSIA method). CONCLUSIONS: 3D-QSAR can accurately analyze the structural character of chalcone com-
pounds inhibiting the growth activity of MCF-7 cells and provide theoretic direction for new drug R&D.

KEYWORDS Human breast tumor cells MCF-7; Chalcone compounds; 3D-QSAR; CoMFA; CoMSIA; Hydrophilic group; Ac-
tivity
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1 EE5FHE
1.1 R

843 F 7135 53 Mt (CoMFA) P9 & F 58 2 4 Ak & 4
3D-QSAR i JHI 4751 , COMFA BE% JE 70T = 445 15 B
LTS R 423 ] A R RAR A b ST RS R
M550, T /D — 3k (PLS) 254k =4 R (5 B 51k
BYRGEERIRR . B T AR ST (CoMSIA ) 157
£ CoMFA 360 2 b Kk SRR (1 — Fi s by 37 4 (1) 3D-QSAR
ik, HOF8eR A T SRR A SR BUE R, R T o
TR A% s 1 REALAY B 2528k 5 CoMFA Tt Ll J5 &
ANTFEE SCRE R B(E, 72 LT 5 R 13, RiSr iy i
Y iKY SR R A 1 (5 — SR h 2SS .
1.2 BRERSHFES

AWFFEARICT 55 AR AL G, 35 A #l MCF-7
A RATETE , HAL A P25 RIS PEAE ) pICs [HRR  IC[H
TR F 50 % PR B0 1 58 A R 8, pICa0 =1g1Cono ) VR F3C
BR8], A /KBRS A P Ak A a5 UL 1

Bl BREEELSWHLFEEX
Fig1 Structure of chalcone compounds
MR BEER 44 45 FAF I 254 (Training set) F Ty =
g AR R, LA T4 gl 4E (Tesing set) % fr
AR AT, PRI 1,
&1 LHMUESYHEREER

Tab 1 Structure and activity of 55 compounds

B , CoMFA: CoMSIAE:
o R e e
I £ 7l F55 5305 024875350 0203
2 o H 5469 W 5H18 0051 S4IL 0058
3 4l 5602 5492 010 558 00
g B\ W45 5043 5550 0407 534 -0201
5 MRS 5367 5372 0005 S367  0.000
6 MR 5409 5404 0005 32 0.037
7 4MPZ SOTL 5092 <0021 523 008
8 2'-CH; 5180 5185 0005 5115 0.065
9 4'-CH, 5268 5301 0033 5327 -00%9
10 YCHO 5155 5166 -001 5169 -0.014
1l 4.CHO 5155 5203 0048 5206 0051
b 2 54205365 0055 5383 0067
3 4 5409 5526 0017 5488 -0079
14 4'-CF, 555 555 0001 5573 -0020
15* Y 2Cl 5509 4710 0798 4759 0750
16 HJCO%;H 4l 517405200 0046 5218 -0044
17 H S S200 0 004 513 001
18 b 2F 5469 5499 0030 5470 -0001
19 ' 4 5195027 0067 50 02
20 2'-CH, 4652 4656 0004 4712 -0060
il {'-CH, 5180 476 0454 4583 0597
2 YCHO 499 5001 -0005 5020 ~0.04
3 §-CHO 4593 4615 -0022 4669 0076

VE % AR 5 a 308 B AR ILIEFRIUR 5 b R 47- (4- T RLIR
WE-1-58)

Note: * means test set; a means B ring was replaced by pyridine
ring; b means 4’-(4-methyl piperazine-1-base)
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gR1
Continued tab 1
4 , CoMFA¥: CoMSIAH:
il R HG e me TR R
% 3.CHOL 4506 4492 0014 4490 0016
2 24'-(CHO), 4917 4927 -0010 4848  0.069
2 3l 5569 5598 -0.029 5614 -0.045
7 3'-CN 4860 4849 0011 4862 -0.002
8 4'CF, 4845 5084 0239 5453 -0.608
29 4 -MPZ° 4842 4844 0002 4897 -0.055
30 4-(CH)N 4857 4876 -0019 4870 0013
31 mx 3 24'-(CHO), 4788 4784 0004 4742 0.046
3 2l 4670 4672 0002 4719 -0.049
3 4.0l 5071 4797 0274 5068 0.003
34 O 2'-Cl 434 4365 0041 438 -0.004
35 4. 4600 4558 0042 4512 0028
36 Sy MIEAE 5102 5074 0028 5067 0.035
37 o I35 4866 5251 0385 5200 0336
38 MEE2 5094 521 0017 5097 -0.003
39 1R 2l 5585 5573 0012 5597 -0.012
0 Q‘Q‘”‘ H 53195310 0009 5306 0013
41 4.0l 5469 5462 0007 5461 0.008
2 M4 5538 5291 0247 5034 0404
I H,CO, 2.l 5208 5157 0051 5198 0.010
4 "IC‘NQ_Q““’ 2-F 5143 5181 -0.038 _5.478% —0.035
45 ” H 520 5200 =002 5209 0013
46 4 -MpZ° 4860474862 -0002 4868 -0.008
47 M4k | 4907 05335 0428 5041 -0234
4 HCO 1l 4650 4600 0050 4602 0.048
49° MQOH 2VEHO 4 4928 4562 0366 4947 0019
50 o H 4503 4643 0050 465 0057
51 ch-NC}rom 'l 5538 5539 0001 5555 0017
50 Mo 4.l 5495 5219 0276 5307 0188
53 e H 5377 5416 0039 5407 -0.030
OOy Q"C“’ 7l 5432 543 0000 5472 -0.040
55 \e 2'F 5456 5442 0014 5436 0.020

TE: % O INAE 3 a 30K BRI BEFR I s b 7R 47- (4-HBEDR
H-1-E)

Note: * means test set; a means B ring was replaced by pyridine
ring; b means 4’-(4-methyl piperazine-1-base)

A b & Y4579 % JH] Chem Draw Ultra 8.0 i H 3 & A
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FESe LT LR B ARG, RS MR R AL A4 3 AR 4
T & A B /N Ik S A A R AL bR 4 35 7 AR
T2 B A 7B AR,

1.3 CoMFA #1 CoMSIA #5845

CoMFA {5 IR i A2 >R F Tripos Ay 3, i B sp3 4%
TEI CH+ESF M ERED % B G 4 R BRI BRI U B 17 143
i L 0 KN B A AT EA TSR, S8 B (Cut off) 34 30
kJ/mol, FAx 2% T 25034l R G BRIMEA , 2 e /N 3y ik
(PLS) iy tpedd: = B 5%, SR FH B8 — 32 (Leave-one-out, LOO)"”
MEA T A SR IE , A5 8158 MU IEA 56 R 8L (¢7) s SRR m i AR 28 X
IUESEA T EH 24T, 45 B4R 28 CRHIEM X R B0 () (Gt
E (F) FAR i 22 (SE) |, 237 A N ) CoMFA 55 7Y 5 457 J5 R
Stedev*coeff 7" /E H = 4EEE3AA]
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CoMSIA T Hr , A7ty e b ik 7 A R &S A
Y EHEZ AR 5 R T M R S B A ST 2 R
BIARE A . 3X 5 R0 T3 005 R B0 R T2 48 0 0.1
nm, 4 1N IE A, TN Ta=0.3, HARTSEII N RS
BRINME . PLS 207 As SR A Y 755 CoMFA A [l , SR I B — 1%
HEAT 58 IR UE , 15 31 Fie 20 40 BORN 58 U UE 2 50, SR A Tl
A8 IUE 1551 CoMSTA A
1.4 FEMIZITREERN

TE L3I IR T AT, [FIR S 2 SCmk[12], X R
A ST , H R FH CoMFA 1l CoMSIA 1 7E4 715
P
2 #HR5VHE
21 HFEELER

55 M REIL A oy F & A e A St
K2,

]
Q
R4
R ™ol cl

________ 5.

AL TR B3k
E2 S5MEBEREUGUSTFEGREALESR 'ﬁﬂiﬁg

Fig 2 Public frame and suhstltuent group of 5 chalcone com-

SRS LSS R L

pounds after alignment

2.2 CoMFA F1 CoMSIA #E H#IR S T 4E
CoMFA il CoMSIA #E B ¢* 43 51 4 0.701 o 662, 7
47 0.987.0.979 %Wﬁ”%ﬁ(ﬁﬂlﬁﬁﬁﬁﬁ%ﬂ,
%%Eﬂizti

FAEAY 320 342,632 .179.779, SE
BT ST AR ELAT 4 ?ﬁ{ﬁﬂlﬁﬁjj““ 1E
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46.7% | g ?%%%o TE CoMSIA BRI 43
MATARI 17.2% K137 29.3% (5K 31 % A
4437 8.6 % A EEZAKIG 14% , Bk a3 STk Ak
ARG XS R L
2.3 CoMFA RIS B E S
CoMPFA f 7 {5 3 L IR 3,

AR
3 CoMFA REEHE
Fig3 Contour plot of CoOMFA model
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P, 2L 5] AT H B A A BRI A A 25 B 18] 2A
FIAL 7E R R GIAIE LT, R B B HL A AT 32 Rk &4
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2.4 CoMSIA R WELE ST
CoMSIA 57 1% S5 4 & 1 I ] 4 (CoMSTA B [ 37 4437
FIEL 375341 K AR AL #a 35 5 CoMFA RSB REA — 3, O
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C.sik
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Fig4 Contour plot of CoMSIA model
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TR IR S A P iE I s 456 B 2A T A R R ZES
NSRRI SR R 4R S Ak & W 0E M ROV BB AR
IR R4 = A B a1
2.5 FEMWIEITREETNLE R

T3 A I AR | S SR 10T P 1 4F % T
DL AT G R B 0, o AT 2 R AL A5 Wil A T S B i, LAAS 3]
TS P AL A PRI R 2. b AW LHER, EAR RS
AL BEEL A 1 B BEORIE , 76 R b5 L ADZBHER /N Ty A S K M 1
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pICs 43 5 ik B T 5.538. 5.589 (CoMFA &) il 5.552. 5.628
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(CoMSIA ),
K2 2MEFLEMIZIT B CoMFA #1 CoMSIA R EI TN E 14

Tab 2 Design of 2 new structures and predictive activity of
CoMFA model and CoMSIA model

pIC T
CoMSIA

CoMFA

~o o
I 5,538 555
i
o

5.589 5.628

T AL G P TG P WY Sk 1A, 3R W] AR R T LA Ak
T
3 it

A 5T 2 B3 1 3D-QSAR X A1 il A FL AR I 41 i MCE-7
AR IE IR ZE A G W) A A5 R R B A TR T, AR ST 2 A 1
AL A IS YRR 2, R RESF e H I T A I PR A (B
RITTIRI A R 2R AL S IR AL B R . A RIS & YT
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P Ve M S 2 i o P A
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