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Progress in small-molecule inhibitors of Bcl-2 family proteins
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Abstract; Apoptosis is an essential factor in keeping homeostasis of the organism. Apoptosis is

regulated by a series of cytokines. Bcl-2 family proteins are key regulators of apoptosis. The Bel-2 family

includes both anti-and pro-apoptotic proteins with opposing biological functions. Their interaction regulates

the transmission of the apoptosis signal. High expression of anti-apoptotic members such as Bcl-2 and

Bcl-xL are commonly found in human cancers. In recent years, following the disclosing of the crystal

structures of Bcl-2 family proteins, researchers have paid attention to the development of the small

molecule inhibitors of Bel-2 family proteins. This article reviews the progress in this field from the view of

drug design.
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RSB WA, BT BelxL &5, Bel-xL &
AN FEBOHKE o BIE, SMEESEA A
PR o iR, BH1, BH2 F1 BH3 Z5i4387E %= H] I
MEIE, 78 BelxL B4 FREER—HKK A
R, XNHAKDREL —-NZE, B E,
BelxL V] L1 5 Bel-2 R jk HAth il R AH45 4, Petros
PSR T Bd2 KEM A= FEH, 15 FIE
Bel-xL., Bel2, Bax., Bel-xL/Bak & & ¥ B 45 #,
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R C BN, (XU&%F BI3 SHBMEARD
Bid, Bim FZM NI W] DL H R BRI (5% Bax B%
&5 Bak JERSERIK) (EBEA MR-, — B 4H
B2 C B, BIFIIE TfEY) caspase, M5
BECR AL, FEAMMAT . XTFEH BH3 4
MR Bel-2 KR AR — R B EE,
ERBIRE L, KE 53 WL i 1] 7] 2 5 4L Bax F1
Bak 80,

S 40 R AR B IE A T, A
DRI ER IR 15 Bel-2 B, Bel-xL, X 15 A {1
FF & Bel-2 FIEGIRA T L IEE QM filHR. HERER
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%L, 7ESIN LB MR 16 320 NMLA W R BK
BH3I-1(1) (B 1), XHWEKEEXAWAFHIERT
Bcl-2 BelxL. | BH3 Z540 M B)/NrFALA Y, [
AR BEA BH312(2) (B 1), MRS ET
Bel-2 K Bel-xL BB K G B AL . SRR AR X
FNME A RA B R, WX 3 #E T
U2AF35 1 U2AF65 [aj A EAE B, JEB H X =
fhiE H-E A EEAZRE /N, He 1 5 M
HIFARE, BAERTHRAXHINARRTFHES
fimo XPMEAYINEESSE, HTOCRIREN
%} BelxL (4 K, {8, 1 %(2.4 £0.2) pmol - L'
(X =Br),2%(3.3+0.3) pmol-L"' (Y =CL.Z =1),

Xing %' 76 Jo 2 RE b2k S B 58 & B, K4
Bel-2 ZFIGEE NI X Bel-2 KIEPLH T &K
FEAR Bel-2 Bel-xL il Bel-w #tZ &%, H R
BH3Is £ /EMTF Bel-2 19 BH3 454 & H AR A
RFIX, Xing %L1 B iR T — &I A
Y3(E 1), XELEYARFIRBRE, B Bel-w
BB K X AR K, Bel-xL B K X B/, T Bel-2
HIFK X K/NES, Fre B A FBRAREH AT
PASEBST Bel2, Bel-xL 1 Bel-w B34, HAxd
Bel-2 & M & 47 4L A ¥4 R, = (CH,),CHCH, .
R, =Ph.R, =Ph R, =OH,H K, {5 % (1.95 +0. 13)
p,mol -L! s fﬁ]‘Xﬂ‘ Bcl-xL E‘ﬁaﬁﬂﬂ@%%%ﬁ R1 =
(CH,),CHCH,. R, =H, R, =Br, R, =OH, HK,
$#(2.99 £0.18) wmol - L™, T |, HEH 51
JUF—#£, Bel-2/BelxL S MRIFHALAY R, =
3-indolyl-CH, R, = H.R, = Br.R, = OH, H %} Bcl-2
B HRIVE A2 BelxL 1 11.5 £,

Wang 2 BT — &5 1 K480 — Btk 1
1,46 A Y 3e-D2(4) (B 1) 3 Bel-xL 1 K; {H°4
0.97 wmol-L ™", %} Bel-2 i K; {3k 1.7 wmol -L™",
KR ERT 1, BRI AR, A, —REEK
BRI T SRR AREER C BMER.
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LI FRE B 4L, Pkt T 53 N EA RS
AR, AR LA B A, Bei (BR) T A 1R
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- 672 - 2223k Acta Pharmaceutica Sinica 2008 ,43(7) :669 —677

AN MTT 3R E A s e . Kb iRy st
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144 8 Xt Bel-2 #1 Bel-xL By K, fH#51/NTF (&
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Bel-2 1 Bel-xL [ ICy, % (103 +2) nmol - L™" 0
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2.2 pmol - L™', 11 WM 5B MR SHEY
A H ML, H T Hela JIHERY IC5,H N 6.5
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BRENHAKGE S . BNHART —( -)-BB%

Y 8 M9 KL

Mt 12(F 4) , SR EBR B T HRBREEMN
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B Y 12,

Wang SF7ERIR LA B L iGE T A
) TW-37(13) (18 4) P Fa5d T RO £5H9 ,13 3
T LM BUKMERR, = 2- T EREE
PAEH) Bim Leu94 52 E 5 Bel2 WH KA. &k
AY5 Bel2 WERREA I - ) -FlE, K BN
290 nmol - L', ML RMEERN, H 3 MBEN
SRR TAEE, KL H BAE N TE M T R 100 £5,

[ BBEA T ARSI SR R I, 13 7 40 4kl g o
BERER. 13 A EARE IC,E N 1.8
pmol - L™ 7E{K T 40 i 35 ¥k ¥ B9 &4 T (0.05
pmol - L™'s5%0.5 pmol - L-Y) @44l VEGF A+ &
FE A KAEM . EEMRKHKE (0.005 pmol -
L7'8%0.05 wmol « L") T 475l 4 i1 45 A i Ak 2
175 & (angiogenic chemokines) CXCL1 F1 CXCL8 3
*. A 13 AR THBREEHMEHYHIE
Fﬁ[zﬂ .

2007 4, B/NAX A LT BT E B AL E
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XA e R R MR R A AT T E, HXFTF
Bel-2 [ IC, B 4 (0.33 £0.05) pmol - L', 10
nmol - L™" Y& B8 1402 41 7T 4 AR 3 MDA-MB-231
M RFT
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Tang & G, 12 S UEY, BR T
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“Z M i Bel2 AT WHEE AN Ebie
PR BB R RN R3] Bel-2 , i LG W BE B0 BT
WA, BT LA BRI AN

HiZE R A; (antimycin A;,19) (B 5) ZER LI
FIFER T Bel-xL BiK 45 A& R R /N3 Fo Taung
ST TR B L AR R B4k A W T DL B
FHRAEA T, MR THER A, SAES
f 52 Bel-xL JEEARREMHTL B A ST T/EA, K
S, E—BHBREN, WEBER A HHT
BelxL HKEA K, MH T HAuAT- A, EEE
BHE, IBER A, 52K Bel-2 FEHFA T
I FIMHFERLEARLL, WHS BlxL 43
R {EA0 M M P A0k H 40 M3 1k B W] 4
BelxL {22k Tl AR RIEM XS, #5
HBER A, A HAHHEILH

F# (curcumin, 20) (B 5) MPUBIERA R E N
ARBGE, Yu P9 R0, 32 8 7T LA 75 P R
HEC-1-A #0 it SRy 3L B Ets-1 AP T-E 1 Bel2
Mk, MR LI %I, Ets-1 FKik 2 Bel2 |
FEM LI, —H B R AL

ANZ LIRS, &8 B H & (oridoni, 21) (A 5)
REWSE I A S A IR T R ISR R . Rk
SR TR £ ANASRER U937 4
JERMAT IS, MR R ER . L BEF
F B2 764 ERK 8 , 71755 H T il Bax/Bel-xL 3%
B AR, NTR 40 MR T R 4R
2.8 EERF B2 BAMLEY SALHELD
WET—F BB LHE M B2 & A MH 5 S
(22) (K 5), XK Western Eiig 4 Bel-2 T H
FAE, R FEW 22 W T B2 BEFE R, B
EIERM 22 5 B2 AN ARW: 2 BIR T
Bel2 AN o BHESH . 454 HAMEIH %, %/
HBHT 22 BABIF Bel2 BAM o BIEGHE
BERPEERNSE, X5 — 8K Bd2 BAW
HFITERAE, 22 X H22, MCF7 i1 HL60 41
JERG IC, 4> BIEF 0. 17, 0. 09 F10.22 pmol - L',
3 BESRE

Hei, /BT B2 BEARGHATTEEH
H/N T B B ST A FERIRIFF SR B B . T R HY

WAV EAR, M EESH BT, BN
H IR BRI SEARE o EARATRME DL AR
HHE, BPELH) BH3 45449385 Bel-2/Bcl-xL ) BH3 &
KEABMEER, XA ABER FR4ER
7, BRI S 2R K, BEEE R LM B
Bel-2 | A ZIEHLF TR E H 8/ 4F 40 il 57 2
AR EXFPELLIR?

Zheng 2PV BRSY T X B4k A W) = 4 25 A BT
A, {15 St A LUDI 2%, SR A RA ARy 2 A
B B EHRETT BT BN T 10 EANMEEYH
2 TR E AN . BREBAEPE S MIR
BN s, BIMERE 3 N HKESS A & HL,
H2 71 H3, S8M EERA A AL f1 C3, &M%
INEERFSE T Bak/Bel-xL., Bad/Bel-xL., Bim/Bcl-2
JINERYNEGAEE, INEELEANAEL
R EME AN SR, EfEHE: B
BIEEEWHRKES SRR P, P2 43 3¢5 H2,
H3, — AN EUKH R #EE T L 36 HL, Mm-S
SBEAN ANXINL A1 F1 C3, FEL L, AIRM
WEYNEAHEEX—ERFFR/BRE. #
. ABT-737 5 BelxL WA E/ER A 2B S
TERS AREBASR. BNHRHEEBNITES
REIEELT, BRUESHEREKR, LiRks
YA AR A KRR, 2/ — 2 MCSS
BHRMAT X — 25 A BE, Marta Pinto"™ &
¥ B %85 1 E Bak, Bax % BH3 4514
B & RERKRES Bel2 f BelxL L EE
FRFREME EAE R f FE TR B, IR T Bk A
HAERMMHES A TIR, Bl T 5 Zheng 5§
—H L

Bel-2 ZRIRHLH T W IR 2R H /N 430 il 57 59
MRET kA gy, BERNARMRESS
& : BT, Bel2 FEHAT-WIKRRE_RADEH
M HLPB i EE =, Bk, XEMHHE
BT FBA AT R B H] . Hk, X
KBS YERANKBETIRES-EEHEENEM, B
WA TR BRI, BT REF Qg EITZ
YIBTHBE R G

Bel-2 25 [ ZM6 B IR W9 = 4 25+ 48 4% 1 B Fn it
BNFBAYBRITR RS FRERFW AR, N
XA BT RFHEMS. KEWIHES
T : SRATOUMIRESE % NMR 4L2= 0 8284k
B AL AYI%E Bel-2/BelxL B A, 857 T A
IR R, — ORI, K HAEPEERENLE
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VAR HE—SRBRNE, WA HER, Edw
P k0 ) B $ e —AS BB ARG o

YERIT Bel2 FHLH T W R H B/ T4
HFBIBTIE E Bl A E— e HoE, BTA
MUEYEERE, LS HERMBERRER,
FEABLZHRBAN ABI. F, WHEmHAHE
KBRS 2N ERE—ERE AT
B, XTERENG GBEEH R R M Rs
SR, Hln, FE N A ABT-737 R BT
ABT-263, =, #t— B HAMEMHEM. BT,
s RIIE2 ) #EdE ABT-263 B9 IRIA%, WEEER
R LW, DEEHESIXRAYBTR BRI R
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