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SELI o 3X 2 RN Bel—-2/Bel—xL 17431 571) (59 15 60 4% 42 ) A1 FELIBT Be1-2/Bel—xL &
A5 ENE - 4 IS SRR EAER, X2 — N COiE R A E D> 3 A2
Ji Rl T AR E PR PR A E S . 55—, HlEAI S AR ML B 25 A 47 siAH B, Bel-2 B Bel-xL Al
AN S AR 2 B S AR K (38-42) » Bel-2/Bel—xL 5 HAAEHK (570 BAD
M Bim & H ) BIAHEAERI % BAD A1 Bim [ 20-25 Mk JE BH3 45438 UL & Bel-2/Bel—xL [¥)
KIE BN T =, Bel-2/Bel—xL & GIAEM I FAEE BiK, XA T4
FE/NG ¥ (26, 38-42) o H5=,Bcl-2 M Bel—xL FEM R EARH W), I H AR T ECAR S 14 A
HLEE BASFE R ECARR, AR B AN FE R R (26, 38-42) o /£ Bel-xL 5 BAD (41) \Bim
(43) 1 ABT-737 (44) HIEAWIH)SEARLE I A Bel—xL Frlge B[ — e 45 & R IR 45 5
75T, I A I AR SRS (38) o IX =AM ZE 15 Bel-2/Bel —xL FIH A4
FE/IN A3 500 BT T B BIAR 2 R B 22 G J K BBk K

[0032] AR EHIE J Bel-2/Bel—xL BB AL A OMe s 450 A& B AL & 4T
454 Bel-2 Ml / 8% Bel—xL, KAH <10 nM, F17E To 40 Mo D ae i & 76 H 7E N Bel-2 Al Bel—xL
A TS BRI AE H o Frad A& W07 280055 5 40 i %) 48 B9 T2 F0 B Ay 5 88 ) Bel-2 A
Bel-xL i P& —EU A AL o Brilat i A0 A 40 s SEAE I 2 23 R R A oy A B 25 =
FIZEEHEE X H146 S PhA2 A i I (1 0 B B i Jeg v 7 o

[0033] AU, AR B K] Bel-2/Bel—xL #1551 A F T 5 L2 Bk 6 97 19 32 il 3 s Ir A
T LA TG R AR A, AR EE A . ISR AT B A R B MR A M 1 52 3 1 T
5, ARG TH LRI AE T A MENARR AR A . E RS2 T
BT LRI E LM (e AT ) RI3ETE I T, RS T8 KRN A 2
1) 3L T 40 L 409 10 9 XU R 32 VR T T A B S X (D AL AR DR . AR — Lkt
i &, g (D) (LD A1 (T1D) B4kt 5 5 A 75 25040 M 40 fe i kb ix
S 24 L ) 3

[0034] AW K HA M (D) (ID) B¢ (I11) #) Bel-2/Bel-xL #iil5 -

12
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i

[0035]

BUARBR AU X 328 B ek I 22 PR e ik AV AR L AN 2 PR e 2
Y& H (CHy) ~N(R) AN

Qliﬁ 0. O(CHz)ls*NR NR® (C1 3]Ekfﬁﬁ> OC( O) (C13]E}:Jﬁﬁ) C( O)O C( O)O(C13
$5E 3 ) W NHC (=0) (C, 3 ME%E3E ) « C(=0)NH Fl C(=0)NH(C | S EREHE ) 5
7 7& 0 B NR';
R R JRSZ I H Hy ONG NO . 1 3R bE s 20 be i L M L 0 0 L B kL 5 R e 0
FZRBREERE. OR” L SR’V NR'R™” L COR’ « CO,R + OCOR’ . CONR’R’” . CONR’ SO,R’” . NR’ COR”” .
13



N 105246882 A i BB 8/49 7

NR* CONR**R*””* NR’ C=SNR’’ R’’’ . NR’ SO,R’” . SO,R” 11 SONR' R’ ;

Ryide FI Hy BE 22 PR L M 22 IR M 2k L e it O i 2 0% 2 L R BRIE 2 OR O NR'R
0COR’ . CO,R’ . COR’ - CONR’ R*”  CONR’ SO,R’” . C, V%3 CH(OH) CH ,0H. SO,R* A1 SO,NR'R*” ;

R VR FIR A7 Ho Bt PR e ot I 3 IR L Ik 5 3L R 5 3L C, i e
FRIRIN L BRI b A

R AR BR AR Al 5EMIPEERNEF— K 3-7 T

REE K Z C, fedk. CF ;B CN 5

RoAEE K% C JbEda BRI C | b Bt b it | e S R B ) e 4 2

Reie FH Hy CN\ NO o« (2R BE 2k PR IGEAE M Sk B M 2 o 3 o Sk L 05 i L R PR Jse 2t
OR’ . SR” . NR’R’’. CO,R’ . OCOR’ . CONR’ R’ . CONR’ SO,R’” . NR’ COR’” . NR* CONR’"R’*” .
NR’ C=SNR’’ R’’’ \NR’ SO,R’” . SO,R* Fll SONR' R’ ;

BURECR BT Raife A& e dk R dE . (CH ) (M BedE. (CH ) JFAMREE . (CH ) o 2838
Bk (CHy) o o7 280 (CH ) o o5 7 22

Relde H &L« 2+ NO , CN. CF,SO0, 1 CF ,;

RJE VL et  ZR e At M 2 L B2 e A | e AU L BT e A i B e A L B S A o
pe it

R, e E BT

R F &L a2 B I bE S S R e ik | I B S B ) e A 2 5 A

n.r s MATHE 1.2.3.4.5 8L 6 ;

g (1), (I1) B3¢ (I11) BIZ5% Eal a2 ik,
[0036] £t (1) (I1) A1 (I11) A4S Bel-2/Bel—xL MIA] H-TVR 97 & Foplm Al
wit. HARIMNE, g (D AD M 1D MAAEYHTIRY7 b Bel-2/Bel—xL [l
AL AR BOR O (BIREIE ) BI777%. IR b B 70 75 E ARG T A =
et (D, (ID) 8¢ (I1D) e, B 748 (D, D 80 (1D Kk &Mz sbh, &
R TR BRES TAMESE —FBIT . 55 Msr Fid B TR B A 21K
AMA I U G258, 9 0 EL0 T8 97 R B e AL 2R T IR/ B ST .
[0037]  ARSCRTHIIOARTE ~ fedd 7 Jei8 BRSO C, (ot , LR RR il 14 S2 ) 40 45
3L, 20 I E BRI SR RT3 T 3 ek OOk BRI, R IR B, RAE ¢ fe ke
REEEF n” MREF. RiEC, BIREELS " & p” MREF. RiE 7 Wkt 7 &
BA R bkt o e 49t R L, BROIP e 2 451 1 — CH,— T LA AR B B B304 491 2 ¢ 2=
TP SRR A R e A U e A R A B S AR
[0038]  RiE “ ik 75 7 Gk T A FE S BR TS AR - B, B0 L0 B T R B R
TiRE. R WRE " 5 7 Whe k7 HHEE S BR T A K - B, RiE 7 Uk 7 H
COlgRER T 5 7 g 7O T kR 7 A A S BR T BT R A B A i - ik =
[0039]  ARSCHTHIMIARTE ” iz~ 8 JONR S IR
[o040] ARiE 7 A 7 2 LN—OH.
[0041]  ARiE 7 ket 7 & XON—OR, Hid R &Sk
[0042]  RiE 7 2Bk 7 SUON—NILAURE 7 et Bt 7 8 UN—NR ,, Hp &/ —4 R 2
FEFEA 5 — R 2t a A

14
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[0043]  ARiE 7 W 7 2 X HN—NO,.

[0044]  RiE "~ FHE 2 L HN—CN.

[0045]  AE” =g R 7 ® N—CF5.
[o046]  RiE” = HF AR ” 5F L AN—O0CF,.

K
o047l ACHTHIIEREMLL ) R kL mES.
VQA\‘F.-’ ';“5%\,‘_* N \{:H;

[0048]  ASCHTHIIAIE ~ 55 7 S f8 BINBL 2 PR 10 4 IR 2L A, A0 3% SR PR B PR 1) 2 R Ak
A, B 2R B 2L . BRaAE S AN, T4 3 AT DR RV B — a2 A (IF AR5
F& 14 AN ) FEFEUR, Prd 2L 7k B B e 3 ek M. —O0CF,. —CFyw —NO,w —
CN. —NC. —OH.Bp s a3t it EdE . —COoH. —COo btk —0C0 frdk , J5 F A 4L 55
.

[0049]  ASCETHRIAIE ~ 054t 7 BB I 24, HE & — DA A RF
FILE A I P AL 2 /b — AN AU S T BREE R AN U0, 75 0] 2 55 5 m] DL R B I 308
—AEEA GFHRRE 1-4 ) BUREREUR, Brad BUACRRIE B0t i 25 be it M . —
OCF3. —CFyy —NO,w —CNy —NC. — OH. Jefa 2t &0k e . — COH. —CObEdE . —
0CO Jt A 75 FEFH 2% 75 % o

[0050]  ASCHTHIRIARE ~ Hpidt ” BAREH 3-8 MRS Ie I IR . RiE ~ &3
fdk " BRI E T RR, LR RA T S H 20— NEVABIRE A RiE 7 055
7R RN T AR S E D —ANER T BUR FER R IR R G, M REE S A
i AR R s BRI S s AN AR S IR R G

[0051]  7E—SEfRk Sty 9, X B be ks, AIAEARIE R SEHE s 2, 42 C, , W hedE.
[0052]  fE—HESLETT &R, Y 2

[0053]  FEALIEMISLHETT R, n A& 2. 7EHEMLIER LG K9, RAZEDK C, Jikt.
[0054]  7EHEERISEE T g, Q & 0. 0(CH,), 5« C(=0)0(CH,), ;. 0C(=0) (CH,), 5%
C(=0)0(C,H,), ;o FE—EESEIETT 2, Q /& 0. OCH,. C(=0) OCH,. C (=0) 0 (CH,) , C(=0) 0 (CH,) 5+
0C (=0) CH, % € (=0) 0 (CH(CH ,) CH,) »

[0055]  fE—UESEE /TR, Z 5& 0 NHBUN(C, Jbedt ) o EMIERISEIE T R, 7 & 0. NH
3¢ NCH, »

[0056]  £F—L6SLjfi )y 2, R 42 SO LR’ VSONR' R” NR’ SOR” \H Bk . 78— Lo (1) Sz i
TR, R S0, (C, 583 )« SO N(C, hEdt ) oo NHSO, (C, bt ) JHEL C, Jhedk. R —A
PRI 1 SE i 77 2842 SO,CH,0

[0057]  7E—UESZiE T R, R R MO H.C, fe B ik, R B R. 75
— LA P SEHE T S, R R ST R 3, 23 IE 2L SR 2 IR I B U . R,
A P2 C1 B Fo

[0058]  7E—UbSEfifi 7 &, RJe H.Cl B Fo fEHE SEi &=, R A& HO 3, 23 B

15
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FVRAAEFECl. RS R, R Hy R B s it . 78— SRk (5Lt
Tr%H, Rep HVFL CL. C phe s IR R B O

[0059]  fE-—HEsLjfi )y S, R (CH,) o JHAFREEER (CHy) o (B bEdE o FEARIE B SEHE T 2,
RE (CH,), JFRkedl, Tkt - OH BUAR. 7E— PSS r &, R, &

—{CHp—N_ 0K

[0060]  7E—ESZfifi /7 2, RyfE CFSO ,BR CF 5o 78 & RhSLitiJr 220, R,V R0 R JS7 b2 H
B C, Jfrdk.

[0061] S 4h, KK EFIAWEIEE K GRS RIS AFEEA K B, fin] TR
AT . AEHEAREHR (D, AD A A1 KLEYEIBTA 7l 88/ LR R
PR R AT S A A AR R WAL HE ANV e fb S R i M SR i . g5 (D) .
(ID) B (I11) Wb &9 75 ZAE 58— 0% MR, Fon] i &= g s BUm i B e 4l
() S Ak SAEE T e B B S AR R RS R AR WIS L 2. Ma %5, Tetrahedron:
Asymmetry, &(6), 5 883-888 11 (1997) o L7 4) v [AMAARTI A AEEATT P T i AR 4508 2 %0
AT A I& TS . eAh, AEH 520 (D L (ID 8L (11D Mk & AR i 2
AIBERITE LR, AR B B AR Rk &9 B AR AR e 2.

[0062]  AKEAMINAMIPIAEREAFAE . AERRHBITTIES, KRR INAEZ 5 ]
ez ) shil s R . ASCETHARE 7 25% a2 iyt 7 24e45m= (D, D A
(11D WA st E R X (O, AD F J1D) MAYR sl A
Fp 243 BS AN AlAL JH ) 1) 4%, B3 i I BT i AL &4 5 BT B 18 B BH B 1 R R il 6
gZifys (D (D A (1D Wb B 25 5% ErT 352 1 #h AT DU 5 2452 252 (R T 1k
(BN ER . P T RZG 2 b nT 3252 18 6 B I 1 S0 60 55 TC AL R ) A i R DR SR 2
SRR IR N L, A MLER B B R L S ok IR BRI FR FAT AR IR« AR BH AL A WY 5
() PR il P SE B FEAECAS B T SRR 2k L U IR IR £h S ML £k L IR R 6 L IR PR AL 6 L 2— JR 0k 2T
FREh EERSh R ER A 3. 2R O MR Eh IR R EE . R AR L R P IR 2L IR R A 3 T IR
b AR IR B AR IR £ L AR AL L HUM BEIR B IR IR B PR IR £E L R B PR £RBE
HIBR Eh  AESA R PR L Sk R Eh - DUIR LR 3 L 2 LT IR £h L K IR & R IR 8 L 38 = R
TR £ L 2R IR 2k AR 2h L 2 2R R LV IR L L DR ZE IR 2 SRR S B 2k I AR R #h . 3- R
FERER EE TR IR £ R IR 2L AR 2L SR AR B =R AR 2h TR IR 2h . R R B IR TR
SR N ORI PR £ BR R FLIR Eh AT R R A R SR T IR £ L R £ 2 T
Mg Eh ORI Eh MG R ORTR R #h o AR, AR B IR S AR AR IR R 2 S T # R L &
SRS T B EALY) IR A A s R R, 2 T R R R R I 5 222k
H RS | P SRR g R &AL AL AL RSN 2R 2RI R Ak . YR
BIIR , 0 AR ST H IR A8 % B 94 S AT A 2 Je BB R 25X (D L (1D #1 (T1D k&
MIVA R 255 Bl 32 1 Eh K EVBEF &) -

[0063] A& H [ HARML A EFREAR T HE T 3Ok & - a4,
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[0064] A BHERAL Bel-2/Bel—xL M7, Blnas =t (1) (0 A (1D e a9, 1T
B A Bel=2 f1 / B Bel—xL fI i KA A ai A B2 POBOR AR O £E— A SEHETT 5
e, AR B BT A Herh Bel-2/Bel—xL A3l 4 A s A PR 998 B0 00 R IMA (R T V%
BARE TA FEIMEBTTAAERN A (D 0D 5 A1 esd.
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[0065] AR BH 5 VEFIEL 45 TR NS S s e A AR/t (D (D)
B (11D I EYkseI . AT LE B ARSI BUR 50 R AE A R 82 Ja 31T 294 A M B2l i 45
(D) (AD) 8 (1D ARG T . 05, AMAEY&TEN, &6 TLHENE . T80
PRSI A YD, 25 T I IR AL A VIR SR AS RN IS5t 2y &, HAa & a9
B RARNEH (D 0D 580 Q1D AR TE7 H A Bel-2/Bel-xL ] 4
L35 Kb 2995 R0 0 IR 326 B8 vy 701, R0ty A 3K i P 7] 94057 FH 0 BH )4 T

[0066]  FEVFZ sty &b, 520 () (D) 3L (1D Ma5 H TRy T H P Bel-2/
Bel—xL A $ L 28 Ak 590 BUR LI 8 ZMiBIT RIZ A48 T 38 PRy r AIA R T 41
A (D AD M AID WEY. gt (D, 0D 80 1D BEYRE PGy 7T [
I EUT 545 T DLSEBLAT R AR . kdh, 2500 (D) L (D) 80 (11D BB S —Fiay7 57
A H B HAE B R S H A EGME T -

[0067] &8 —FlyAyT A AR BEIL BT SRR T BRI E S T BRI —FR T A 0TS
Pl AR U3 LN 1, I HLAE IR AR I O o Y N 26 78 75 2RI 88— Fiia 7 7).

[oo6s] 5 (1) (I1) B (I11) MIAFNE R 7 RInlfE R — - AR E—iE
GLTYBUENZ - BARIES ST, Hd gt (D, QD 8 (1D B EWEE —MiayT
FIZ AT TR ZIMA . AT T—AMEENFIENSGH (D D 8 (1D FikaF
J B ANEREAFIERE FRTR. Kk, Zaa8 (DD M arn mesyel 5 —F
B2 RS RRYT R (B EARR-ThumR ) —&EH .

[0069] 4% REAS & WA ] Y6 7 (1) 52 00 AR L B KRG A R o PIVA T & Floss o, A FE(H AN PR
T, AERRE IS CEFRIIE KA R IS ) S ALE . e (BREEEMERE)
B9 it CERE/NFIAE /N0 e DA B e )« B S0 L T 21 B « 22 AL IR IR AR
VETE SR R G B ek s CELERSM AR ) s B IR EE .
B0  FFODR e S B AT B R (LS R AN M ) IR ES AR IR I B R , 0 G (1 e 2k
AR E 0 B P (IS T I L B (A IS B S0 IRk ER L T 4 Bk R E A ek
T AR ZE AT I BB L B 4 F bk BT L 2E 2R A bR B R R Burketts IR ELJRT 5 B R 110 36 i
Jo ELHE SV A MR B PR I B R B S R SR A E BB TR 5 00 AL Ak 4 i 1
M35 5 FRARRT A A 2 R G R, L5 2 T2 40 B8 R 20 40 BB 0 8 e 5 988 A Ao £
S s 1) SRR ) 8 , G £ 2 PRV S RE SRR R TRR S AL e e, (0 G B R B
VET R 998 « A AR B 980 K DA A T 3 DR B vEL s « R IR e B Al e (RCC) B iess - - B
980 B R b O 200 A 1 T o £ 200 i e 0l B o 40 B

[0070]  m]jd It AR B Bel=2/Bel—xL $l v 77 B9 % AR e hE 6 F54 an sl A AL
BRI SRR /SR B IR A KRG VRURE 5 T8 0 O 088  J=0 3 66 0 PoRe L B B s . Al
LR (BFEICERRE) B (BREMREER ) (SRR (R &L, e ik
ARANMRE )« TS gn BB PE Ry (CELHE 2 R M B8 )« s (G Sk bk e 4 i
PE (1 97 2P bR E 0 e P 1 ot 0 e 9 EL 0 L P 1 L 1 P S 20 i 2 1 L7 R B
Pk A9 ) B HE IR R (T A s A vbk E8 ) - T Ak 2088 L il (45NN ) L
JUR T 200 bk E R 2B A bk CR L AR B AT bk 80 L B L R R o R0 e 7 A ACTH g iy« 3
/N R FLRE (AR RS ) B (B8 BE. EhE. . ShEmis
SR B R A SR B ) SR e S W SR E S (ARSI , 491t JUk P 3 1 f e
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I 9RE « J5 IOt 14012 2% P RS AT 4 M AT L P AR 2B P P e e ) « B2 BReE 4 Tk A B 14D S e g
CALHE N S B R T BRI b R 98 5 300 5 A S « D30 AN B iE 5 A B v
(RSAds ) AR TEE SRR (2R 2 ) VB R (BREE4E ) e
(A5 P 40 0 e o8 s o 2 200 FHLJRE 2 T &40 M o e o 2 e IR R PR R 2 R R 6 48
VEMMOR AN MR 28 ) B (R ERATE VR ) R e (BRI R R N R A A
ST 0 P bR 3 e RN TR 4 8 )+ FFCIR R AT oo 5 20 o oo 22 200 o 3 . S 9% LR 4
PRI RS2 H A 1) 57 96 4 R U 3 Pl L I e 7 2 IR XL A B 4 e A s v 1A
I o

[0071] W[4 T A % B Bel-2/Bel—xL 1 5 71 V& J7 (4 2w 29 F s o (B 355
SE ) AFFTEE LR A FF 5 2007/0027135, 2 H 4 Fl 5 7,432,304, F B LR AF =
2010/0278921 {5 [ A [E ) WO 2012/017251, 735 LAH AR 5 & BIA SO,

[0072]  FEAR BRI T3 V5 R0 0 i BB 24 22 SC BR O | YR 7 A A= W — R 2 Pk &4
() (1) 3 (IT1) AP AT EMN &R T EIXFEE T RT3 w6, JF3AT
B 220 (i2Wn ), HB B AR AEIR GERA / BRLEERRAS, K AR EAEIR GERAN / Bl
e B A I XU, FI B R R

[0073]  #5#X (1) (I1) Bt (I11) WAL GG R g 7, 6 st 1.
BRSNS R S B B it B T AR 2 BN VA RIE VA BV AR (RIS R
) BB WA CEREFRIK AN LRI KR ERIRBIK P 5 3055 IS IR IR Y 90T 7Y L B
W IRER G Il VRSN / BERRE AL R TFARIEN ) 45T B pshes 7 ml s B SR 5t
A5 BT R R AR SE R

[0074]  ZHWHGWEFEH PR (D, D 86 (11D B4bS bLA R Se BT B (1)
45T RIILE o HERR BT 25 24 18 A0 5 R R 12 Wi (R s (0 B s 18 A4 R T o » AT
43 ) 2 2 s RN [ B LA i DURFRYRIT BRI 5= (D« (TD) B (I1D) Bk &)
Ko

[0075]  #5#a (1) (I1) A (IT1) RIALA DRI ANYGTT Dhasn] i il b il 25 72 3 7240
M3 SR BSE IR BN i i B A0 T8 2 AL A M B B KT 32 7 & (MTD) , g SCHTES)
RSB PR B R A . RO 327 S AT R (Bl MR A K ) 2 mE7HE
P ARVRITFRE. AR 7R 1% P AR, S BT BT F IR R BT I A 2538 12 69T H
R T e A AEARUEE AN B8 706 P, R AR A SRR TR A N EE
[0076]  vayT BT KB A M ER S (D (ID) B0 (1) WA YIBEERTT KR
{0 (PR JBT  FIT 75 7 2 P B ) G 3 R R 3 (1) 4 % DA R s O i AR AL, A 48 3d 1ok 329 R TSR
SE o T4 I R 2 2 S AN ()RS LA SR At 2 DAR R B 75 VA7 RUR B Be1-2/Be 1—xL il 77 1 i
WA AT LA — | S8 d% UL A& (R B S T 1 2 IR & 5 @4 T BT f5 7 &, Bl gz 1 Ik,
2IRBIRARBEZRTANE /) K. BHFEBERZIGNE. H, KRHK Bel-2/
Bel—xL 7R ABL R BZLE T 1 IR &E /R, B 2 R IRE 5 R, FFE 2 i 51 IRFl &
/R FREE 3 R RE 4 K, FFE 3 B ST 1 IR D, Frs 2 B B 1 IRGG 2, i 4 T 5B
&, A I 2B E AT RS T &

[0077] A TAK WK INER RN (D (D) B8 (T1D) FLEYPT ELZ) 0. 005- £ 500 2
T/ FE L 0. 05— 2 250 25T/ FIEBLL 0. 5- £ 100 =55 / FIEMELS T . i, S
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(D« (D 8 (111) BALE e DAEREZ) 0. 005.0. 05.0. 5.5.10.20.30.40.50. 100150,
200.250.300.350.400.450 B 500 =& 7 ) & 25 T, HE7E 0. 005 F1 500 & 7a 2 7] i) BT A 77

=

EH o

[0078] FU &4l (). (I1) 8% (I11) 19 Bel-2/Bel—xL 40155 (0 4 &4 B 2 BF ik 1
HIFI AP ET LLEZ Ing/kg- 21 200 mg/kg 2 1 wg/kg- %1100 mg/kg BLZ 1
mg/kg— %50 mg/kg. HAAWIHIFER PLEUTAF &, BFEARTL 1 ne/kg. AEY)

7] LS PUE T &, OFEEAR T4 1 veg/ke 10 vg/kg.25 ug/kg.50
75 wg/kg 100 wg/kg 125 wg/kg 150 wg/kg 175 U g/kg.200

250
425
600
775

ug/kg.275
ug/kg.450
ug/kg. 625
1 g/kg.800

1 g/kg.300
ug/kg 475
1 g/kg.650
1 g/kg 825

ug/kg.325
1 g/kg.500
ug/kg 675
1 g/kg.850

ug/kg.350
ug/kg 525
ug/kg. 700
ug/kg.875

ug/kg. 375
ug/kg.550
ug/kg 725
U g/kg 900

ug/kg.225
v g/kg.400
ug/kg 575
ug/kg.750
ug/kg. 925

L g/kg.
L g/kg.
v g/kg
L g/kg
ug/kg
L g/kg

950 ug/kg.975 ung/kg.1 mg/kg.5 mg/kg.10 mg/kg.15 mg/kg.20 mg/kg.25 mg/kg.30
mg/kg+35 mg/kg.40 mg/kg.45 mg/kg.50 mg/kg.60 mg/kg.70 mg/kg.80 mg/kg.90 mg/kg.
100 mg/kg.125 mg/kg.150 mg/kg 175 mg/kg BL 200 mg/kg. b3k 7FIE V215 B B =491,
B RTAFAEA ARG D0, o rp B2 F B s B AR )&, I BLIX R RO AR A R I Y R Y o S
B, BRI 5E il & T IMAE BB RS bR 4 25 U7 22, HoA] B o2 A AR I8 A4 BN S
[

[0070]  FEREAERINGSTH, ZMX (D) (ID) 8¢ (I11) K-S PIRT 5453097 I/ B 5t
—HRL T

[0080] AR HHIMSEE /7 22K FH AT B L RESE S « v — B (10 22 10 1 m) L X- SRR ST
(10 & 10 ° m) VEAME (10 nm % 400 nm) 7] WG (400 nm % 700 nm) ZLAMEST (700 nm
21 mm) FIREERST (1 mm %30 cm) .

[0081]  4H(f, VF 2 iEVa T 75 5 R F A L A S 491 G X— S B 0ty P el 53 B0 o X Sk
S P 2 S SRR ) S A9 0, 47 A E A LT P A Mk P | 3o 2 A A Y TR s A R R i e
WABREIE , JE BEme 222975 2 CLRSU 1069, SR 4233.E09.RB 6145, J& 7e Bk . 5- I8 i SR
(BUAR) 65—l — Jli S8R (TUAR) RIS IR U SUR AT (FUAR) B2 BE IR IR AT VR 7
R SALRNGT A o

[0082]  JEAEMIOGEN F397E (PDT) R A WG E AEUE G IFR ST BOE 7 . S63h 7758 5 38U
FN 2] 45 LR, AEABR T ML ANRATAE Y . PHOTOFRIN®, 25 31 AN AT A4 . NPe6 . A AR bk
% (SnET2) JRBEM SRR —a  HHE M 4R —a 55 BGE ERE SR NUHRTT A AE S

7.
[0083] [ AR BIH Bel-2/Bel-xL #7741, 48 5 BUBGHE o] VLS 169747 JCE 1

— M E 2 ML A A 45T, BTIRA A WA SRR A TR T2 358 51 BU0R45 O\ 040 i 1 4k
AW ERNRIT R E SRR/ BUER A AR S 5 BN SR A S
A0 RV S — S it eg A A Ak 2R T R s BUH TR TR R B B SRR I e IT A
MG P55 S UGN S A I 53 40 B 97 570 i SEA) A0 F5 (H A BR T 5— 380K 1 g
(5-FU) LI 2 A 5% %k iR A (carbogen) 2040 f v A Ak (440
FLUOSOLW'~DA) 2, 3-DPG. BW12C 4% it 18 BE %7 71« OB P AT Bel 1078 A Al Ak 5420 Jik JE W
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1 L-BSO,

[0084]  AbZiR T AR A] DAA2 U5 3 MU T2 RAEAT 2 B 2 AR TR BAL S . b 2538 2 AR
RGBS SR Bl B /N Il IR 2 IR Z IR BT . R AE A Ak s i 7 R
HANIR T e A 7 SUACE S SR AL S50 R AR WAL AT A B PR R A 2R A
PARRARF= AL Ao a0, AR B Bel-2/Bel—xL #5534 R Bl in 2 2 2
AL B BIASEGUA Z R ST O QA B IR W e AU G 5— SRUPR e I Pk
JIR R R AN LR IRAN G AT WG4 T o 19 55— NSRBI, AER A IR 7] 4 Lt ) e
(e s it 8 /B 45 7 PR O 2 R P 20 R 2 PEAIR AR PR A ) IO 00T, ik i 5
Y] 55 B ARBR G B AR (LH-RH (5 BRI ) k& 45 F . HEiuRr # s
WML EYE o —Fiar B, BIan T RBUER S, RSOy~ sihpvmtal 7. aTHT
A I B AR T R B AR ESE DU RO TR R R sk AR A L 4 5
[o085]  RIHIT AR MITNERI BT SEBI 7 TR k.
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ek

[0086]  FlE 1 FH AT 4l e A 22 4324, I HFL A0 0 25 28 0 T 2 AR AU A BT B R . m]
F T2 B 1 350 8 4 B R B 48 A RT3 R OK A (NSC 406042) B4 %= B (NSC
609395) B KALEE (NSC 757)  BKAKAL 2= ATAEY) (B4 NSC 33410)  Z HialfthyT 10 (NSC
376128) \ZEI4E (NSC 153858) KR Z (NSC 332598) \EA2EE (NSC 125973) & ® fif4
) (flt, NSC 608832) ERACFK ALK (NSC 361792) . = R HEE k5B (NSC 83265) T
B K AEHL (NSC 49842) HREZ K& B, (NSC 67574)  RIRAI A B epothilone AFEHA
[RT epothilone A.eopthilone B fll discodermolide (Z W Service, (1996) Science,
274:2009) ; T BE BT 08 B A ML MAPA S5, XA 1 AE A A I SE 1 OE ## 3AR T Bulinski
(1997) J. Cell Sci. 110:3055 3064; Panda (1997) Proc. Natl. Acad. Sci. USA
94:10560-10564; Muhlradt (1997) Cancer Res. 57:3344-3346; Nicolaou (1997)
Nature 397:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-985 ;#l Panda (1996)
J. Biol. Chem. 271:29807-29812,
[0087] W] fdF A ) 400 Mo AR A ok 7R FEAEUAS PR TR AR [ B (BB A R4 )
17— a — JREEEE . O RER . S2 0 U a9 S L T IR e At R R L 52 P4 B TS PR R b 22
BB I B 3k — 2 IR SR AT 122 75 T L U METE L 2 2 L R S oK M S R T LB R
R 2P S TR B AR SRR G S FE SR 55 R0 o e il
[0088] MLz 4 g AR K il 77 i UL A AR A 24, ) o 4 B 1 I R, A e VEGE
I 751, 451 030 —VEGE FUARFI/ N1 41 ZD6474 F1 SU668. {8 FH 4t —Her2 Hifk. EGFR
FNH & EKB-569  (—Fpi AT N7 ) o A FEXS EGFR F Sre #1551 H A G4 Hr 57 1 1
ik €225,
[0089] 1B A4 A A Kl 73838 A 18 A 0 42 CASODEX” (bt K& %, Astra Zeneca) , HRt
T HER A A M . 20 B AR A 7 1) S — A 249 & B ER TAMOXTFEN®, 1
0o 08 2 A P L e ) ST B AR K . MG B A 5 e T A 41 5 A 4 B AR K 771
AR S FE R Bz A K DR 4157  Her—2 15 751 MEK— 1 3808 401 1 771 MAPK S8 A 401 i 5
PI3 il 5\ Src BRG] 7RIH PDGF #1615 o
[0090]  AJ5AK K] Bel-2/Bel—xL il 5§ — A2 45 7 1 5 M B —Aia 7 M A T35 E
LRAFFS 2007/0027135.FE H L5 7, 432, 304, FHER AT 2010/0278921 .48 7 [H
REEF W0 2012/017251, % Hilit 51 HE & BIA S H,
[0091] AR S WiE T 52 AR A 45T, b BARRE FUH M 4 2518 2R b
2y SR MR PR MR MR AR IR S FH I 25 A A 0 M FH — Fh B2 b A R 22 m e 32 B B Ak DA
7 =B, ik s R m R R dE 0 (D (D) A (1D AP0 22 f R IR B 5 .
[0092]  IX UL ZGH) 2 A W] I e LR VR A VA A R 1 BE L FLAL B B IR B
TS &, AEMHIFIER TN A @R, DR ARENSGM (D, (1) 58
(I11) WA O Reh T i, B 204 08 o 52 0 77 e 28 7] 4 791 R Bt 77 7 =X
LR ARG T, R -GRS3 A5 T A4, ) an I IR B 7). aml s B )R
35
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WA 20, 01%— 29 95% AL L) 1%— 29 50% 5= (1) . (11) 8L (I11) Kfka4. 24
PLVBAR TR 204 T, AN VR B AR5 a0 7K A T B A SR A SR U5 1« YRR TE R &
W] gk — 205 A7 A B R K L A R B SR B I o 4 DA T 2045 T I, BT 4
G0, 1% £ 90%. ML L) 1% 29 50% F & K45 (D . (1) 8% (11D Kb &),
[0093]  HiEIFHAEMEER (1) (1) 8 (1) 4k AP0t Bk A R sl 52 v 5
25T, TR A1) 2 IR B A T2 B KERINTE . & 9% 8 pH B R e
2 1T o) 4 X R 1) B R A P B 52 IO PR VRAE AR TR B RV 9 o TRk A B IR B T
TES L A il S A B VA

[0094]  #5# (1) . (I1) A1 (I11) MILA T2 5 Hh 5 AR SUS AR BT B S 2525 b nl 8252
AR H A o X FE R AEAFIE PR BEEAE 9 b 77 LR BE 79 B 20 AR 7] S8 B 77
WHE A RE NI S, T AR IT I B DRIRE . T 10 R 259 il 55 m] @
mrEs gt (D D 8 Q1D Mtk &P 2 FE ARG A, LB T3 R &, FI7EmA
HERBIRZ G CIRFFE) I TREHE A LAMS B A A BEE A O 3R AR . A Id IR Y
FRVELFE] QB 78 R AN AR 4 2 0. SR TR, mII B AR

[0095] 5= (1) (1D A1 (I11) FbA YT &R s T B mohes 7, 4l anis
b BRI o 3 S AR AT DA B ARE, B AN AE e B Z IR AR AR, B AR
IEIFT R Bk 2064 m] 2 XA T 2, 46 40 78 il 1 BOK PR VA 2 vh VR =) T VROR B3
FI, FURT S A 7045 G0 B ) R AR/ B HOR).

[0096] T B MM E T HIZMA SV AR 2 KB R ER KRB Ak, 251
X (D (D) Bt (1) BIA Y BITR B AT il & 8 A iy PR SR B . A sE g
TR BV A0 A G U il B R R T R TR o 7K 3 SR B A 7R P A T N VR s A R A
JiT o AT b, YR AR AT AL A T )RR OE B N Ak A R R T VR v IR G U
WERIR . B0, AR A AV LA 2K R0, F T RG-S A0 RVE S5 an e i
T HE KR 1

[0097]  Z5#aR (1) (11) Bk (T11) FIALA ik n] e HiAE ELMZH A0 ek, 49 ke 75 B £ B 3
WA, 0 A R RR RIS B T AT R 2 A, R (D L (T 8 (1D &9
] A B 7)o IAE KRBT B AN (i N ELIAI P ) SseE s L v
AT . BRI, B, S50 (D . (ID) B8R (T1D) (ALSWR] 5 43& 5 A4 B Rk 4 6
(B NAE AT B2 Il P LA ) B2 e b g — S e il

[oo98]  HAikii=, &M (D). (1) F1 (11 K4k E&4m] LS WIE 776 e b oL 1)
IR I, BCA SR B IR VR A 0 IR FERIE BN E 7 (ovule) BITE N, BB & A Hrik
FIBCE R R BRI BRI DR S IRBCE T 45T o RS 5255 ba]
Bz rasing (FlmBhER) —&RH . g (D, AD f A1 MEwiEn 4 B
SIS, BN ER K N LRI N S B R BORARSIK N« X T BG4S T, Bel-2/Bel—xL #1457
BT DA TG TR K RV R T S A mT 3 L e 5, 49 G Eh i SR a1 4 i A B B
W DE TR Va5 IR 5

[0099] BN 5 AN SEIE T 48, AR B AL HE 24 &, AR DR gk 30 F T St A % B 77 1
T AR — P E 2 ML A B S . 7E— R R SEE T B, Frid s e FE T
RSEER AR SR AL A e A (B, B8 a0 (1D D) 58 41D ik &
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5 MBI AIA G ) , HAAEAESS e, B W% B FREVE , B4 EHA R &
WALFERRZS , AR A0 F Frid A S B2 5 ) LA SE I AR & B I 725 A, Birad A 54 B
HAEWCARAL B EAE . I il & nl i — D aREE TRIETURAG @AM s T rdd &
Y E
[o100]  [& T HAEWRIT AW I &2 4, g0 (D L D A (11D ALz
A2 (W ERIE T HAEAE F TV Bel-2 A1/ 8% Be 1 =X I3 il FAI7E S2 36 304 (4 s
G I K RAVNE ) TP IR R AR SRR Py I R G I R RbR AL TP O 2538 2% T 2 E
NG ITT A R — 34
[0101]  7E5EH) Bel-2/Bel—xL $1fil55-E A Wit H A RAE eI T 25 PR . ARIEA K B
HERHIE, £5420 (D OD # (I1D BEW1ER Bel-2/Bel—xL [ 54T G B vF
o B, AR HELEYIEE BEA/NT 100 oM 5 Bel-2/Bel—xL BI&5 G381 77 (1C,) -
[0102]  fLEWIIA I

AKRHBHAE I TR %, LT AT RRE THTAREM (D D A (I11)
(KA IR BE o 1l 45 A% 5 BTG Bel1-2/Bel—xL #1 7) (138 58 MR % 7 2 58 A A0 AR AU,
RN R IR TIEFE A
[0103]  VAFIANKFI AT B3R, EF - baitbmiff A . MR YeiE Rt 082 (6) s
AR T WA HERT 6 E (ppm) K37, LT 177 20k 2 06 .
[0104]  BRIAEIIAULEH, 5 WIBTA B AR IR 1.
[0105] A T & B4 K BH B9 4k & ) () 5= e 50 B 1 b ) 4 mT Jd ok 48 o B o 32 [ /9 WO
2012/103059 W ETIR I 5754 B, Bk B As sk 51 B AR 25 4 B A SO, 5 1 R itk
PR IR SR AT A -

TELAMED L RER

LIS« (B —1-(3-(4- (N-(4- (4= (3-(2—- (4- G HL ) -1 RN AL 5 FOE —4- (A
T pE L ) —1H- MEng —3— k) —5— SN BE ) WRMR —1- Jt ) ORJE: ) SRt ) —2- ( =& AL A
B ) RARERL ) —4- COREEIRAC ) T2 ) WRAE —4- 2t 2- L AR ER (1) o ¥ BM-1197 (113
mg, 0.10 mmol) Al Fmoc—Gly-OSu (43 mg, 0.11 mmol) 7E CH,Cl, (2 mL) FHIVERAE =G
TR LN, ERE TLC RMEEE] BM-1197 . F A = 2 W4, 3R 40L | i il mir 4,
T T ah. HRAMRRMET M 6 nl), BEEMA O (0.2 nL, 2
mmol) o KHRAMITEZIE TR, BRI TLC RAMELRIJFRL, FIEZSRYAG. Ry
i HPLC Zifk, 537 1 (5 TFA [I3h, 83 mg, £ 2 B 70%) . B AN 40 min KN
60% FIFET) A F 40% HIVAET B 4 20% FVA TR A AT 80% VA7) B. MS (ESI) m/z 1189.08 (M
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+ H',
[0106] T2 2.2 (&K

CREIEE

LIS A - (B —2-(1-(3— (4- (N- (4= (4- (3— (2- (4- SR ) —1- R A Ak —5- H AL —4- (HH
ML ) - LH- Mg —3— Bk ) —5- SR AL ) WRMR —1- Ak ) DR ) S ) —2- ( =a AR
B ) ORIEEE ) —4- (CORERRAC ) T 4% ) WRNE —4- 40 ) —2- AR (2) . [\ BM-1197
(113 mg, 0.10 mmol). DMAP (2 mg, 0.02 mmol).Et,N (42 uL, 0.3 mmol) 7F CH,Cl, (2
mL) AP IO 2- & -2- AR LA S (33 mg, 0.2 mmol) . HFVAVRAEZEE FHHE 1
/NIF, ELEE TS TLC AR MZEE] BM-1197, FIE ke . Rk Gl 7 R AERERS - 5% MeOH/
CH,C1, BRid (3l 43 5, $R it 2 R4 . B ATiE9E T CH,CL, (3 mL), #E A TFA (3 mL) o %
IREWEZER THFE /N, ERE T TLC R 2R JFURL, I S s . HRaiidid HPLC
afife, 132 2 (5 TFAIEL, 66 mg, £ 2 DURE 55%) » B6ENTE 40 min P 60% [V
) A 1 40% [P B 22 20% IFA TR A FIT80% HI¥A7 B MS (EST) m/z 1189.08 (M + H) ',
[0107] 7% 3 %P [E)4A B A1 D [ &

PN RRRY

SEIGH A N- (4= (4- (3— (2—- (4 ORI ) —1- S 2 —5— H AL —4— ( PR BRRTA B O ) —1H- i

W% —3— Jt ) —5- FIEIE ) WRIEE —1- 3% ) I ) —4- | -3 ( =R P AEREEEE ) FREBE (B) .

flA (3.0 g, 4.9 mmol) 7£ 150 mL FEEHFVEBIMA 10% wt. Pd/C (300 mg, 0.1 eaq.

m/m) o EHERAEER A FAESIR TS 20 min, R TLC RMELH| A, B RIS

Vi g, M IER B AW s . B RV B T T — PR 24k . £E 0°C iz A L AERE
38
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W P AR PO 4= SR -3- ( =R PRI 2L ) OR —1- S (1.8 g, 5.4 mmol) . H4iR
AWAE OCESIEMFE | /A, ERIEE TLC RW AR M. K (10 mL) M 2R
B5 (200 mL * 2) . HIFH LR CEREBRH K (150 mL) BEiE, LR TR =T
Wdh . WAEPIAERERR A 40% Et0A/ Tt il o 55, e it & B (3.2 g, & 2 3DIY
FT5%) o MS (ESI) m/z 931.75 (M + K) '

[0108]  JEAIRAE 1: (A —(9H-2j —9-3& ) 2k 444K —1- ORERRAR ) T —2- A% A F
BglE (D) o /£ -10°CAER /AT C (5.0 g, 11.5 mmol) 7E THF (100 mL) HHI¥EHR NN
=2 (4.8 mL, 34.5 mmol) FEFERAMEE (3.3 mL, 34.5 mmol) . IR EMLE —10°CH
FE 1 h, MIE —10°CHEINA NaBH, (1.7 g, 46.1 mmol) (7K (60 mL) . FHESWILE -10°CHE
Fe L h SREAEREE T2 he H 1 ME/KKHSO, (200 mL) 4 BVAK, JBAYIH EtOAc
(3X200 mL) #EHL. ZEEUIH #h7K (200 mL) ¥k, £ 0 KR BN 152, 1 D8 AT 1 SR 4 o WK
AiPnAEERS B 50% Et0A/ T s (il 70 5, S AH R BT (4. 3 g, WXZE90%) . 7£ -78°C
MEEEST (2.6 ml, 31.1 mmol) 7E DCM (100 mL) HEIVER I LA (3.7 mL,
51.8 mmol) o JFVARFHEZE —40°C 5 min FHERA IR —78°C, SR G N BT — 5 B 14 Fr {51
(4.3 g, 10.4 mmol) 7/EDCM (50 mL) HH AW . FFEBER: S 40 40 min, FEMAL &=
C R (25 mL) ARSI A 30 mine HRNR AR E I, B IR S A K AR
(100 mL) , A DCM (2X 200 mL) AHL. & FFHI DOM EMH A #E7K (150 mL) BEis, LR
TR B 25 WG o FRAMAETERS E R 20% Et0A/ Ch el (a4 8s, $2fit a4k D (3.7 g,
52 85%) « MS (ESI) m/z 418.25 (M + H)'.

[0109] & 4:3 5%

W

SERGER A« —BUT FENRNE —A-JEREIRES (F) o 8 — - BUT S - R W B (832
mg, 3.0 mmol) FIPYME (6.6 mL, 0.45 M, fEZLNEH ) 76 THF (15 mL) HFIEWRAE N, F7E=E
B FHHERZ 10 mine SRJE4 15 4HREAETCK THE (2 mL) AW E (626 mg, 2.0
mmol) AN A, 762 i N AE N, FHeHE 2 /ey, BRI TLC RS EI B SR R ML
BEAIE OCHIIANRUT L E Y (3.0 mL, 4.6 mmol) ) 14% /KIEW . SR 5 BHE T+
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2 ER, IR G . AT NaHCO, 7KW (2 mL) KIRRBL. BnsK (50 mL) &%
RERAYIR, SR OB B (2X50 mL) ZHL. &M R CERE R K (50 mL)
Bk, BB TN = W dn, 3 2R G , HH T~ — PR e 24k . BRIk
BET 205 (20 ml) , RGN 2% (4.1 mlL, 40 mmol) BB S WIS IE 7,
BERE T TLC RMEE RN JFRE, FIE S RAR . FRARVIAERERS [ 5% MeOH/DCM PE 41 4,
PRftrR A P (452 mg, £ 2 BUREE T7%) o MS (ESI) m/z 295.17 (M + )",

[0110]  JEAHFEF 11: () —1- -2 —4- CREGRAL ) T2 ) URIE —4-5 — —FUT AR

g (G)o A F (293 mg, 1.0 mmol) A1 A4ED (500 mg, 1.2 mmol) 7EDCE (10 mL) H1f
I NaBH (0Ac), (636 mg, 3.0 mmol), iR &W7E =I5 Fhikkat o, B3 TLC
RMWERIF. A DM (50 mL) Pk, HEK (50 mL) PR MR T ExMH%
V), A2 RS =, AT I — PR Ak AR RARME T 5 (10 nL) , B5E
A= (2.1 mL, 20 mmol) o MR EW7EZE NI A, HRE LT TLC R WL B J5k}
MEZRYAE . ARV A 10% MeOH/DCM PUs (43 45, f2 it h A4k G (307 mg, &
2 B 65%) » MS (ESI) m/z 474.00 (M + H) ",

[o111] SEAAEF L :(D-1-6C-U-N-U-@-G--U- A x & )-1- R H

H —A- (AL ) —1H- bR —3- 2% ) -5 FUORAL ) WRMR —1- &) JRAR) aﬁﬁ@?ﬁ%)a—(:
SRR ) DRI ) —4- COREERAR) T L) IReg —4- B A BEREE (3). M B (100
mg, 0.11 mmol) F1G (65 mg, 0.14 mmol) £EDMF (2 mL) HFVEAW A DIPEA (1 mL) .

WIEAE = T ke 4 /e, BRI TLC REER B. W ISR &Y B 25 W4d, 19 2IFA
e, AT N — P Rm R i BERRRARMIET DO (5 mL), &M TFA (2.5
L) o BIEMAEZETHAE 1 h, BRI TLC R R kL. 1 5 SR A B 25 W 45 0
WRAYWERE HPLC 4ifk, 22344 3 (5 TFA (1,88 mg, £ 2 UK 66%) . BEEN
7640 min N 60% VAT A AT 40% FIEETF) B 2 20% [V A A1 80% FUVAF Bo 'H NMR (300
M Hz, CDOD): & 7.96 (s, 1H), 7.73 (d, /= 8.9 Hz, 1H), 7.32-7.07 (m, 13H),
6.93-6.41 (m, 4H), 4.61-4.41(m, 2H), 3.99 (s, 1H), 3.55-3.11 (m, 16H), 2.84
(s, 3H), 2.74 (s, 3H), 2.26-1.80 (m, 6H), 1.43 (d, /= 7.0 Hz, 6H). MS (ESI):
m/z 1212.67 M + H) ',

[0112] &5 4 Ak

SIS 4- (FFRERAC AL ) URE () o 7ZEOCHEEE (1.0 g, 3.1 mmol) ARk
2L (1.8 mL, 24.8 mmol) 7EZME (31 mL) HHIEM L 10 min 4 4 Z43 NN FF BEid 4

A (3.0 g, 12.4 mmol) , /£ O°CEESWHEHE 1 h, RIGAESIE THAE 1 h, EREL TLC
RMELR| B, IREWH BB (100 mL) #%E, FH 10% Na,CO, (100 mL) PE¥HS, SR 5 FHEhK

40



N 105246882 A i BB 35/49 T

(100 mL) JEk, LB T, . B BREEN, /206 >, KT T~ — 2 8im e H 2k,
BAEBIRRARMET O (10 mL) BN (6.2 mL, 60 mmol) . YIRS WITEZE IR
F}’#fﬁ:ﬁiﬁ EL 2 TLC RMEE BRI B Ad . SR RYERERL - 5% MeOH/DCM
WS B, JRAE A H (270 mg, £ 2 BUZ 54%) . MS (ESI) m/z 162.83 (M + H) ",
[0113] () -4-(4- (RIERRAC 4L ) WRIE 1% ) —1- CREEIRAR) T —2-fie (1) o R¥E
WA IT A HAD Hl4 1. MS (ESI) m/z 341.58 (M + H) ',
[0114]  (A-(1-(3~(4-(N-(4- (4= (3-(2- (4 EIRHL ) —1- FpTR S -5 FAE —4- ( FF LTt
5 ) —1H- MER% -3 5 ) -5 UKL ) WRME —1- 2 ) JROE ) ZIAMESE ) —2- ( =5 P AL )
TR ) —4- (CRIERRAR ) T L) WRNE —4- JEAE ) BE AN (4. [ B (200 mg,
0.23 mmol) A1 1 (86 mg, 0.25 mmol) 7EDMF (4 mL) "PR¥EW NN DIPEA (2 mL). ¥4
VEVRAE =0 N 4 /N, ELRELE TLC R EER B, K NI AL B 2SR FRARWAE
fEHE - FH 5% MeOH/DCM PRI 418 735, A3 BIAH M AR BE (241 mg, Z 88%) . 1E 0°C K
A PRIIEREE (200 mg, 0.17 mmol) JEAER (117 mg, 1.2 mmol) FI4r—Fif (4 A, 500
mg) /£ THF (6 mL) *FIEBIINAN M BARBEHIBEEIZ (57 mg, 0.26 mmol) , ¥HERAMIEE
BTIHFE 1 b, EREE TLC RWELRIERL . H S SR A4 it ik i oy, [l A R st
5o WA HSIRGA, e R HPLC 264k, A3 21400 4 (5 TFA R, 93 mg, Y&
44%) o BRIENAE 40 min N 60% BIVE R A A1 40% FUFE TR B 22 20% HIVAE 7 A Fi 80% HIVA 7 B.
MS (ESI): m/z 1242.08 (M + H)*,
[0115] 7R 6 ALEW 5.6.7 A K

SLHER A ] ﬁﬁﬁ%lv (B -3-((6-4- %9% 1- 2.7 -4-(3-(4-(4-(4-(4-(4- %
FEWRWE —1- %) —1- (CRIEERAR ) T —2- 2 ) &L ) -3- (( =P AL ) ML ) R B
B ORER) WRNR —1- AR ) DR ) —2— R —1H- MERg —3- Bk ) AU ) IR (B) . [A] 957 (100
mg, 0.09 mmol).DIC (18 mg, 0.14 mmol) FIDMAP (20 mg, 0.14 mmol) ZEDCM (2 mL)
Eﬁ AN 3- AR HUT B (41 mg, 0.28 mmol) o KFVATRAE I T HiHE 6 /N, EL3

W TLC RWEL R BM-957. M VRS Zﬂalﬁa (50 mL) HikE, FHLA NaHCO, i (50
mL) #h7K (50 mL) BEEAMARRER N 1. B2 bR RIS M B0 S~ A T T — 2 5m
Lol . HERMERMET D 6 mL) PETRIN TRA (2.5 L) o FIEAE IR i
F£ 3 h, EEET TLC RMEZRI R 15 R BLVE A VIE B S WRYE, R PiEid HPLC 4k, 153

AP 5 (5 TFAKIE, 75 mg, 22 B T0%) . BB NAE 40 min N 60% HIVAT
A FIT 40% [V B 22 20% HEF] A FIT 80% [K¥E 7 Bo MS (ESI): m/z 1238.17 (M + H) '
[o116] (A-4-((5-(4- & 7 H)-1- & H 4-G-(d-¢U-U-(4-¢4- % H IR
e —1- % ) —1-(REERRAC ) T —2- ) &AL ) -3-(( =L ) BEBEAL ) TR St i 5 )
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RHE ) WRWE —1- 2 ) IR0 ) -2- B —1H- mERg -3- FREE ) AL ) RFER (6). 6 MEEA
P IV 3 BM-957 Al 4- B2 OR FARRBUT ERfi %o MS (ESI): m/z 1186.00 (M + H) .
[0117] (A -4-((-(4- & ZF H)-1- & H 4-G-U-U4-d-(4-¢4- % £ IR
Mg —1— 3 ) —1-( zlx%’aﬁiﬁ) T2- ) FAE ) 3 (=R ) BB AL ) DRI mE N At )
ORI ) WRWRE —1- 2 ) JROE ) -2 B —IH- mEng -3- Bk ) AR ) MOERER (1) . 7R
AR IV 3 BM-957 Fil 4- 32 BEER UG R BRABU T Bl 5 MS (BSD): m/z 1192.25 (M +
H) '

[0118] 7% 7 :8.9 W&

SRR

WHMAEFEV@®-((G-d- & HE)-1- 2 # -4-3-U-U-U-(4-4- 2 H R
WE —1- 3 ) —1- CRIEERRAC) T —2-38) &) -3-((=H ) mEEEIL ) RILmEERL L ) 2
B WRME —1- 2 ) OREE ) -2- RO —1H- mEn -3- Bk ) R ) FOE) BEER (8) . Al BM-957
(100 mg, 0.09 mmol).DIC (18 mg, 0.14 mmol) I DMAP (20 mg, 0.14 mmol) £E DCM (2
mL) FREER I L (FRIEHER ) EERER (40 mg, 0.28 mmol) o REVAVRAEZ I N
FF 6 /BT, BRI TLC R M ELRI BM-957 o 1 S MR AW 2.8 2.5 (50 mL) #fk, A u Al
NaHCO, 7AW (50 mL) « #h7K (50 mL) ¥eias AN ZEhm BRAN I8 » B 25 s e VA 713 B 1 =4, HH
TF—PEmMILHFAL. BEBNRRWET DM (5 mL) , #E M TMSBr (248 ul, 1.9
mmol) o FFVAVRAE IR FHiEE 20 h, BRI MS RMELR R 1 S SRS B 25 WY,
WAL HPLC 2lifk, B RI2E0 ™ 8 (5 TFA BIEL, 74 mg, 4 2 PUE 68%) .« BEE N
7£ 40 min P 60% FIVE TR A R 40% FOTETR] B 22 20% HIVA 7 A FI180% HY¥AF B. 'H NMR (300 M
Hz, CD,0D): & 7.92 (s, 1H), 7.73-7.70 (m, 2H), 7.34-6.82 (m, 17H), 4.28 (d, J
= 8.6 Hz, 2H), 4.06-3.35 (m, 14H), 3.20-2.92 (m, 5H), 2.65 (s, 3H), 2.24-1.67
(m, 6H), 1.10 (t, /= 7.0 Hz, 3H). MS (ESD): m/z 1259.50 (M + H)",
[o119]  (A-(2-((5-(4- & HF H#)-1- 2 H 4-3-U-0U-U-(U4-U- % H IR
e —1- 2 ) ~1- (R ) T —2- 3L ) &) -3-(( =H PR ) WiBtL ) FRIEmBEIEE )
FRHE ) WRME —1- ) RIL ) -2 FUIE —1H- MENg -3- B3k ) k) 43t ) R (9) . 9 MRiE
ARV E BM-957 Al “HE (- B2t ) BERERHI&. MS (ESD): m/z 1173.42 (M
+ H) '
[0120] & 8:10 &K
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((R) ~4- (5- (4— j&ﬁ) 1- 2.3 -4-(3- (4- (4- (4- (4- (4~ fzﬁﬂ)ﬁﬂﬂz —1-3)-1-( K
B T -2- HRaUEE ) -3 ( =R AR L ) R R R IR ) R ) WRME -1- 2 ) R
gt ) —2- H AL —1H-mb g -3- B IE L) RO IR (10) o [ BM-957 (100 mg, 0.09 mmol) .
EDCI (27 mg, 0.14 mmol) ATHOBT (19 mg, 0.14 mmol) 7EDCM (2 mL) " AIVEVR TN

1- BRI CHEFERFE (44 mg, 0.28 mmol) , WGFIAWRAE = FHHE 2 /N, HRELT TLC
RMELR] BM-957. SNIREYIH L1 LBE (50 mL) #%e, FHHRAT NaHCO, 7 (50 mL) \#h
K (50 mL) FEBMATRERN T B bR 2SR R RS , KT T — 2R w52k
o BB RYIET 1,0 71 MeOH (350 5 mL A5 ml), #EE A NaOH (76 mg, 1.9
mmol) o JFVAVRAE =i FHeHE 20 h, E R TLC R MEL R JF R K s S VR A AL B 25 W 4s
FRAYIEE HPLC 4k, 19814671 10 (5 TFA [f#h, 61 mg, 24 2 DUYLEK 55%) « Bh%
JNAE 40 min P 60% AR A FIT40% VTR B 28 20% VA7) A AT 80% HI¥EHF Bo MS (ESI) :

m/z 1191.17 (M + H) %,

[0121]  HZE 9 :11 BIE R

LRSS

(B -(((5-(4- F R ) —4-(3-(4-(4-(4- ((4- (4~ B EEWRIE —1- B ) —1- CREBRAR)
2= ) HAE)-3-(( =P AL ) B AL ) R BE e L ) ORAL ) IRe -1- ) R
H)-1- TR -2 BB -IH-mMEeg -3- gL ) AR ) ) BERR (1D . 11 MR E AR
FPV H BM-962 il FL (FRIALFIL ) BEERERHI% . 'H NMR (300 M Hz, CD,0D): & 8.00
(s, 1H), 7.80-7.71 (m, 2H), 7.38-6.83 (m, 17H), 4.50-4.41 (m, 1H), 4.29 (d, J
= 8.7 Hz, 2H), 4.11-3.59 (m, 12H), 3.25-3.01 (m, 6H), 2.77 (s, 3H), 2.28-1.70
(m, 6H), 1.47 (d, /= 7.1 Hz, 6H). MS (ESD): m/z 1174.25 (M + H)",
[0122]  HE9:12 A%
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SIS

(B -2-((1-B-((4-(N-(4- (4= (3= (2- (4- SR ) -1 - A AL -5 B L —4- ( FF LTt
FE ) —1H- Mg —3— ) -5- R dE ) WRE —1- 3k ) SR ) EREBERL ) 2- ((=HOP L) RNk
B ORIE) G ) -4 CRERRAR) T ) WRne -4- 58 ) 4028 ) 2- |02 =) B (12) . 12
MRIEIEHFEF VE BU-1197 fl 2- ( 28 LRI HL ) Z BRI 4. ' NMR (300 M Hz, CD,0D) :
6§ 7.99 (s, 1H), 7.75 (d, J = 8.6 Hz, 1H), 7.36-7.13 (m, 12H), 6.92-6.43 (m,
5H), 5.10 (s, 1H), 4.51-4.44 (m, 1H), 4.10 (s, 1H), 3.56-2.93 (m, 18H), 2.87
(s, 3H), 2.76 (s, 3H), 2.29-1.90 (m, 6H), 1.46 (d, /= 7.3 Hz, 6H). MS (ESI):

m/z 1253.36 (M + H) ',
[0123] & 10 :13 IIE 1K

SKIRFR 7> -
() —1- (322, —4- CREERAL) T2 ) WRIE —4-FEHU T BR (K) o KIRHEEHFEF? 11

HURNE —4- FERHEUT BEAT D #&. MS (BSI): m/z 365.50 (M + H)',

[0124]  (B)-1-(3-(4-(N-(4-(4- (3= (2- (4- SR KL ) —1- Fe A 2 —5— HI B —4— ( F LAt 5k
HE ) —1H- MER% —3- JL ) -5 FORKE ) WRIR —1- 2 ) JRJE ) GEURlESE ) —2- ( =& FF 2Ll At )
ORI L ) -4 (ORFEIRAR ) T2 ) WRNE —4- HIR (13) . 13 MRIBEAFT 111 H K A1 B
%o MS (BSD): m/z 365.50 M + H)",

[0125] 5 11 :14.15.16.17 &Rk
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LR

(B-(1-B-(4-(N-(4-(4-(B-(2-(4- F K I ) —1- 7 A B -5 HF L —4-( FF 2 T B
B ) —1H- g —3— L) —5- AL ) WRME —1- ) ZRIE ) EREEERL ) —2- ( = P LSS )
IR ) —A- (CORERERAR ) T2 ) WRNE —4- PRl ) HARRER (14) . U RIEERET V
F 3R L (2- R L) IEESERHI4 . 'H NMR (300 M Hz, CD,OD): & 7.94 (s, 1H),
7.72 (d, J=9.1 Hz, 1), 7.30-7.09 (m, 13H), 6.91-6.42 (m, 4H), 4.49-4.40 (m,
1), 3.99 (s, 1H), 3.55-2.90 (m, 16H), 2.84 (s, 3H), 2.72 (s, 3H), 2.63-2.55
(m, 1H), 2.23-1.81 (m, 6H), 1.41 (d, /= 4.3 Hz, 6H). MS (ESI): m/z 1160.34 (M
+ H '
[0126]  (A)-2-(1-(3—(4-(N-(4- (4= (3-(2- (4- SR ) -1- AL -5 FI A —4- ( I &L Al
S ) —1H- MEng —3- 2 ) -5 JRRHE ) WRWE —1- 2 ) R ) ZIEAL ) —2- ( =5 R AL e Bk
) ORERE L ) —4- (COREGAR) T4 WRNE —4- PreAkie B ) CAEBER (15) o 15 R4 A A
FEVE 13M R Q- FREECHE) ERREET] % . 'H NMR (300 M Hz, CD,0D): & 7.93 (d,
J=1.9Hz, 1H), 7.72 (dd, /=9.2, 1.8 Hz, 1H), 7.30-7.12 (m, 12H), 6.83-6.42
(m, 5H), 4.46-4.33 (m, 3H), 3.96 (s, IH), 3.54-2.93 (m, 16H), 2.82 (s, 3H),
2.72 (s, 3H), 2.71-2.55 (m, 1H), 2.24-1.65 (m, 8H), 1.41 (d, /= 7.1 Hz, 6H).
MS (ESI): m/z 1268.58 (M + H)',
[0127] (B -3-(1-(3- (4= (N-(4- (4= (3-(2- (4- FRHEL ) -1- Ak -5 FJE —4- ( LTk
WL ) —1H- MErg —3- 2 ) -5 JRRAE ) WRWE —1- 2 ) R ) ZRAMEAL ) —2- ( =5 P AL T Bk
B RIREEL ) —4- (COREERRAR ) Tk ) WRNE —4- Bedlsd ik ) PEBEIR (16) . 16 MR 4E
FERFV H 13 B 3- FIE R EREEH %% 'H NMR (300 M Hz, CD,0D): & 7.95 (d,
J=2.0Hz, 1H), 7.73 (dd, /=9.2, 2.1 Hz, 1H), 7.33-7.12 (m, 12H), 6.92-6.43
(m, 5H), 4.51-4.41 (m, 1H), 4.18-3.98 (m, 3H), 3.56-2.92 (m, 16H), 2.85 (s,
3H), 2.73 (s, 3H), 2.67-2.50 (m, 1H), 2.25-1.70 (m, 10H), 1.43 (d, J= 7.1 Hz,
6). MS (BSD): m/z 1282.34 (M + H) ",
[0128]  2-(1-((A)-3-(4-(N-(4- (4= (3-(2- (4- FRHEL ) -1- F AL -5 F A —4- ( H &L A
B ) —1H- MEng —3- 2 ) -5 JRRHE ) WRWE —1- 2 ) R ) ZBEAL ) —2- ( =5 AL T Bk
) RS ) —4- (COREERRAR ) T AL ) WRNE —4- Pl id A ) AERER (17) . 17 R 4EH A
FERV H 13 B 2- LT R RREEH %% . 'H NMR (300 M Hz, CD,0D): & 7.97 (d,
J=21Hz, 1H), 7.73 (d, /= 9.2 Hz, 1H), 7.36-7.08 (m, 13H), 6.85-6.43 (m,
4H), 5.26 (s, 1H), 4.54-4.44 (m, 1H), 4.01 (s, 1H), 3.58-2.92 (m, 16H), 2.87
(s, 3H), 2.76 (s, 3H), 2.70-2.55 (m, 1H), 2.26-1.85 (m, 8H), 1.46 (d, /= 7.1
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Hz, 6H), 1.38 (d, /=5.9 Hz, 3H). MS (ESI): m/z 1281.34 (M + H)
[0129] & 12 :18 &1

SRR NN ,.,».@-.2(

SEIGE A

(B) —1- (352, —4- CRERAC ) T 58 ) —4-FF RLUReE —4-F IR FEE ) » MR4E 82
7 11 B 4- FRRNE —4- FERFES A Dl 4. MS (BSD: m/z 337.55 (M + H) ',
[0130] (A -1-(3-(4-(N-(4-(4-(3-(2- (4- SR KL ) —1- F A 2 —5— I —4— ( F LAt 6k
F ) —1H- Mg —3- 3L ) -5 FORKL ) WRME —1- L) AL ) FREIERL ) -2- ( =& AL RAEE AL )
R ) —4- COREERAC) T2 ) —4- FAEIREE —4- FHER (18) . M| B (100 mg, 0.11 mmol)
AIM (47 mg, 0.14 mmol) /EDMF (2 mL) " AIEW AN DIPEA (1 mL) o BIERAZER T
FFE 4 /NF, ELRETE TLC R M EE R B, W R NTR A W75 52540, 5 26 =2, T T
— BRI TN BB R YIE T H,0 F MeOH (4375 mL A5 mL) , 35 1\ NaOH
(88 mg, 2.2 mmol) . FFVAVRAE IR NHHE 20 h, H 3T TLC RMEL B Rl K N IRA
WIHE B 2B 40, R i@t HPLC 20k /3 212014 18 (5 TFA 9#E, 75 mg, £ 2 DU
58%) o 6 E NAE 40 min P 60% KA 77 A FIT 40% AT B 2 20% (99477 A A1 80% K47 B. 'H
NMR (300 M Hz, CD,0D): & 7.99 (d, /= 1.6 Hz, 1H), 7.76 (dd, /= 9.1, 1.9 Hz,
1H), 7.37-6.84 (m, 14H), 6.68-6.45 (m, 3H), 4.55-4.45 (m, 1H), 4.02 (s, 1H),
3.58-2.92 (m, 17H), 2.88 (s, 3H), 2.77 (s, 3H), 2.41-1.86 (m, 5H), 1.47 (d, J
= 7.1 Hz, 6H), 1.31 (s, 3H). MS (ESI): m/z 1173.73 (M + H) ",
[0131] & 13:19 5K

SKIRFR 7Y -
(B -2-(1--(4-(N-(4-(4-(3-(2-(4- J I ) -1- R AL -5- 5 —4-( 7 ALt Bt
B ) —1H- kg —3— J ) —5— JROR AL ) WRIGR —1- Bk ) ORAR ) ZMIBEAL ) —2- ( =9 AL mA L )
RILEIE ) —4- (CRIERRAL) T35 ) —-4- FILIRIE —4- R EE ) LM (19) . 19 #R4E
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WAV E I8 M - FH ) BERERGI%. 'H NMR (300 M Hz, CD,0D): &
7.98 (d, /=1.6 Hz, 1H), 7.73 (dd, /= 9.2, 2.0 Hz, 1H), 7.35-6.83 (m, 14H),
6.65-6.44 (m, 3H), 4.52-4.38 (m, 3H), 4.01 (s, 1H), 3.44-2.92 (m, 17H), 2.87
(s, 3H), 2.77 (s, 3H), 2.45-2.11 (m, 5H), 1.71 (t, J = 14.4 Hz, 2H), 1.46 (d,
J=17.1Hz, 6H), 1.30 (s, 3. MS (ESD): a/z 1281.92 (M + )",

[0132] 5 14 ALEW 20 A K

SEIGH A

(R)-3-(((9H-7j —9-J& ) 48 Ak ) e I At ) —4- - R A ) T (00 Bu 4P
(0.8 mL, 3.3 mmol) F1ADDP (833 mg, 3.3 mmol) 7E THF (30 mL) FAAERAN (1.2 g,
3.0 mmol) FIBRACIHMY (320 ul, 3.0 mmol) AbFE, fit#k 4 h HEMELE TLC RMEEHI N, TR
GV IR CBE (100 mL) #ke, A IM HCL ZK¥E (100 mL) £57K (100 mL) Pl
BT EABR AR RS, A T — B Rm e FH A, BE30RRMET
DCM (10 mL), #EE A TFA (5 mL) o FFAERAZE THHE 1 h, HRDET TLC R LR R
Blo B RTR S B SWRAG, R R WYERERE 1 5% MeOH/DCM PR (i 43 5 , F Ak v i) 44
0 (840 mg, £ 2 HUE 62%) . MS (ESI) m/z 452.86 (M + H) '
[0133] (B -(9H-Zj —9- J& ) AL 1-(2- FAREMAC) 4- AT 2- A EFRE P).
PREERTE I B 0H%. MS (ESI) m/z 437.00 (M + H)',
[0134] (W) -1-(3- &HE —4- - FORAERRAR ) T &) WRAE —4- AT B (Q - Q Rizw
FFER 11 3 P AL T 4. MS (BSI) m/z 383.38 M + H) ',
[0135]  (A)-1-(3-(4-(N-(4- (4= (3= (2- (4- SR KL ) —1- A —5— I —4— ( F LAt 6k
F ) —1H- Mg —3— FE ) —5- R ) WRME —1- 3L ) KAL) FAREEE AL ) 2- ( =P R
B ) REREL ) —4- - FOREGRAR ) T AR ) WREE —4- R (20) . 20 WRAEE AR 111 A
QB 4. '"H NMR (300 M Hz, CD,OD): & 7.97 (d, /= 1.9 Hz, 1H), 7.76 (dd, J
=9.2, 2.0 Hz, 1H), 7.39-6.87 (m, 13H), 6.65-6.43 (m, 3H), 4.54-4.45 (m, 1H),
4.01 (s, 1H), 3.67-2.93 (m, 17H), 2.87 (s, 3H), 2.77 (s, 3H), 2.29-1.86 (m,
6H), 1.46 (d, /= 7.1 Hz, 6H). MS (ESI): m/z 1177.92 M + )",
[0136] & 15 :21 &K
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SEIGHR Ay

(B -2-(1-C-(U-(N-(4-(4- 3~~~ EW A ) -1- F R -5 F 3 —4-( PR
F ) —1H- AL ng —3- k) -5 At ) WRME —1- 3 ) IR0 ) WAL ) —2- ( = 0 B Sk
) REEHR ) 4- - FAERC) TH) WRme —4- IAER ) ZEBER 2D . 21 B
WAV E 20 AL - B2 ) BERERGI%. 'H NMR (300 M Hz, CD,0D): &
7.95 (d, /J=1.7 Hz, 1H), 7.77 (dd, J=9.0, 2.0 Hz, 1H), 7.36-6.86 (m, 13H),
6.66-6.44 (m, 3H), 4.51-4.33 (m, 3H), 4.01 (s, 1H), 3.58-2.93 (m, 16H), 2.85
(s, 3H), 2.74 (s, 3H), 2.70-2.58 (m, 1H), 2.27-1.84 (m, 8H), 1.43 (d, J=7.1
Hz, 6H). MS (ESI): m/z 1286.58 (M + H) .
[0137] & 16 :22 &K

SIS

(B ~1- (4= ( RIEMRAR ) —3- (4- GUHEEEIE —2- ( =/ L mEmE L ) JRIEEHE ) T3 ) IR
g —4— FEGACT S (S). [AK (1.1 g, 3.0 mmol) AR (922 mg, 3.0 mmol) 7E DMF (15
mL) AR A DIPEA (3 mL) o RREVRAE 2R T HH: 4 /DI, B2 TLC RW S H
Ko Hf I VR AWML B ZSIRYE, B AR VITERER: L 5% MeOH/DCM R €41 43 25 , $2 1% v (] 4
S (1.7 g % 23BUKZ88%) . MS (ESI) m/z 653.21 (M + H)',
[0138] () -1-(3-(4-(N-(4-(4-((2-(4- &t ) -5, b— “HEMC —1- Mkt ) A IR
e —1- ) DR WL ) EREME ) —2- ( =R R RN ) DR ) 4- (R T
) WREE —4- R (22). M T (438 mg, 1.0 mmol). EDCI (386 mg, 2.0 mmol) FI DMAP
(121 mg, 1.0 mmol) £ DCM (10 mL) HENAEHHFIMA S (718 mg, 1.1 mmol) . WAL
EI PR 2 /NI, BRI TLC RMZER) T, B RMIRES Y .8 2.8 (50 nL) #8, A
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PN NaHCO, 957K (50 mL) «#57K (50 mL) ¥Ed AR T8 . B A5BR VA7, 43 2 6~
W, KT+ — *ﬁﬁ%ﬁ%ﬁhﬁﬂmﬁ%%%?MMﬂom)E%WAWA@mD
%@ﬁfiﬁTﬁﬁlhaﬂLﬁﬂ£$W%ﬁﬁﬂoh&ﬁ@m%fﬁ “WRYH, AR
It HPLC 2ii4k, 152120004 22 (45 TFA [k, 742 mg, 28 2 R 73%) o BEAEAAE 40
min Y 60% AT A FIT 40% FI¥AE 7] B 22 20% AT A A1 80% (97 Bo 'H NMR (300 M Hz,
CD,0D): 8§ 8.30 (d, /= 2.1 Hz, 1H), 8.02 (dd, /= 9.2, 2.5 Hz, 1H), 7.70 (d, J
= 8.9 Hz, 2H), 7.40-6.88 (m, 12H), 4.04 (s, 1H), 3.67-2.82 (m, 19H), 2.58 (t,
J = 14.4 Hz, 1H), 2.37-1.81 (m, 10H), 1.53 (t, J = 6.2 Hz, 2H), 1.03 (s, 6H).
MS (ESI): m/z 1017.50 (M + H) ",
[0139] 7% 17 :23.24.25 HI& 1L

SEIGH A

(B-(1-B-(4-(N-(4-(4-(2-(4- AR )5, 5- ZHEN T -1- M) FHE) K
W —1-J% ) RFRELEL ) 2L ) —2- ( = AR s ) DR ) —4- CRERRAR) T2%)
WRIE —4- HRAlse Bt ) ARG (23) . 23 AR AT V 3 22 L (2- AR AL ) ik
TREGH] 4. 'H NMR (300 M Hz, CD,0D): & 8.35 (s, 1H), 8.09 (d, /= 6.7 Hz, 1H),
7.79 (d, J= 7.7 Hz, 2H), 7.44-6.82 (m, 12H), 4.30-4.10 (m, 3H), 3.74-2.73 (m,
1OH), 2.43-1.44 (m, 120), 1.10 (s, 6H). MS (ESD): m/z 1110.58 (1 + )"
[0140] (A -2-(1-(3-(4-(N-(4-(4-((2-(4- E I ) -5, 5- “HHEI T -1- MKk ) HFH)
WRWE —1- 3% ) KM ) UBEEESE ) -2 ( =& F ML ) JRIE400E ) -4- CRERAR) T
5 ) WRNE —4- FRIEEAIL ) ZHEBEIR (24) o 24 IRPERFRT V H 22 I EE - A R)
W lEH 4% . 'H NMR (300 M Hz, CD,0D): & 8.29 (d, /= 2.0 Hz, 1H), 8.02 (dd, J =
9.2, 2.0 Hz, 1H), 7.71 (d, J = 8.8 Hz, 2H), 7.37-6.84 (m, 12H), 4.34-4.30 (m,
oH), 4.03 (s, 1H), 3.66-2.88 (m, 18H), 2.62 (t, J = 14.4 Hz, 1H), 2.36-1.82
(m, 12H), 1.53 (t, /= 6.1 Hz, 2H), 1.03 (s, 6H). MS (ESI): m/z 1025.64 (M +
H) ',
[0141] (A -3-(1-(3-(4-(N-(4-(4-((2-(4- EoRHE ) -5, 5- “HHEIF T -1- MKk ) F5)
WRNE —1- 2L ) ZRFAMEE ) GUBHEESL ) —2- ( =R Pt ) JRIEE00E ) -4- CRERAR) T
) WRNE —4- FRARAEEL ) TNELBEER (25) . 25 ARPEERE Y V |/ 22 F Z HE 3- B Ak Ak
Bl TE s 4. "H NMR (300 M Hz, CD,0D): & 7.95 (d, /= 2.0 Hz, 1H), 7.73 (dd, J
=9.2, 2.1 Hz, 1H), 7.33-7.12 (m, 12H), 6.92-6.43 (m, 5H), 4.51-4.41 (m, 1H),
4.18-3.98 (m, 3H), 3.56-2.92 (m, 16H), 2.85 (s, 3H), 2.73 (s, 3H), 2.67-2.50
(m, 1H), 2.25-1.70 (m, 10H), 1.43 (d, /= 7.1 Hz, 6H). MS (ESD): m/z 1282.34 (M
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+ H

SN Ky

[0142]  5—(4— S RHEE ) —4- (3— (4- (4- (4- -3 ( = P Ml AL ) AR gL ) 4L )
WRWE —1- & ) JRJE ) —1- 570 —2— 2 -N- ( R Bt 2 ) —1H- mib g —3- Ak fA% (V). v
M4 Bk T &AL 54 B IRAE E U il & .

[0143]  (A)-1-(3—(4- (W (4~ (4= (3—-(2—-(4- SR ) —1- F Ak —5— APk —4— ( R DRkt
RGP BEEL ) - LA Mg —3- k) OROER ) WRMR —1- ) ORL ) EmEmBEEL ) —2- ( =5 R
ML ) ORILEE ) —4- (REmRAR) T2 ) URnE —4- R (26) (BM-1077) :26 #R ¥ @A 2
JI1T [ KD V%, 'H NMR (300 M Hz, CDOD): & 7.94 (d, J = 1.7 Hz, 1H), 7.71
(dd, J =2.0, 9.2 Hz, 1H), 7.39-7.28 (m, 4H), 7.26-7.14 (m, 6H), 7.09-6.96 (m,
5H), 6.93-6.85 (m, 2H), 6.81 (d, J = 9.3 Hz, 1H), 6.75 (d, J = 7.6 Hz, 1H),
4.41 (FEWE, J=7.0 Hz, 1H), 4.06-3.88 (m, 1H), 3.66-3.33 (m, 8H), 3.25-2.79
(m, 10H), 2.63 (s, 3H), 2.36-1.71 (m, 8H), 1.43 (d, J = 7.1 Hz, 6H). MS (ESI):
m/z 1184.42 (M + )7,

[0144] () —2-(1-(3—(4- (W (4-(4- (3— (2- (4— FREE ) —1- A -5 FOE —4- ( LT
BRI AL ) — 17 Wb —3- % ) R ) URIGR —1- ) JR0E ) ZRENeE ) 2-( =/ A
TR ) RIS AL ) —4- (COREERRAR ) T 2% ) WRHE —4- AR A AL ) C AR (27) (BM-1080) -
27 WRPEIEFE PV H 26 F1 H 3 (2- F3L 2. 3E ) BERREEH 45 . ' NMR (300 M Hz, CD,0D):
§ 7.95 (d, J =1.9 Hz, 1H), 7.69 (dd, J = 1.8, 9.3 Hz, 1H), 7.39-7.28 (m, 4H),
7.27-7.12 (m, 6H), 7.08-6.76 (m, 8H), 6.70 (d, J = 7.5 Hz, 1H), 4.49-4.27 (m,
3H), 4.04-3.89 (m, 1H), 3.65-3.48 (m, 2H), 3.29-2.84 (m, 15H), 2.63 (s, 3H),
2.37-1.74 (m, 11H), 1.43 (d, J =7.1 Hz, 6H). MS (ESI): m/z 1292.00 (M + H)",
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. BRI s

[0145] (&) —1- (3~ JE —4- OREmAR ) T2 ) 3-FREE R T ke -3-FEFlE X . X
WAEEAHRET 11T 5 3- BRI T b -3- HERFEE W) A1 D&

[0146] (A -1-(3-(4-(W(4-(4-(3-(2-(4- @R AL ) -1- A2 -5 B —4- ( A9 L1 8
B ) -1/ Mg -3 3L ) —5- AL ) URME —1- 3% ) JREL ) EUBREEEL ) -2- ( =& EREELE )
FRILE I ) —4- CREERRAY ) T8 ) -3- FAEEURIR T 4t -3- Hi& (28) (BM-1082) :28 #R#E
Frk Tl &AL A4 18 IR H X M1 B %, 'H NMR (300 M Hz, CD;0D): & 7.94 (d,
J=1.9 Hz, 1H), 7.70 (dd, J =2.1, 9.1 Hz, 1H), 7.35-7.24 (m, 4H), 7.23-7.12
(m, BH), 7.07-6.91 (m, 4H), 6.87 (d, J =9.0 Hz, 1H), 6.81 (d, J = 9.3 Hz, 1H),
6.63-6.47 (m, 2H), 6.41 (d, J = 9.0 Hz, 1H), 4.55-4.38 (m, 2H), 3.97 (br. s.,
3M), 3.29-3.08 (m, 13H), 2.84 (s, 3H), 2.74 (s, 3H), 2.12-1.81 (m, 2H), 1.56
(br. s., 3H), 1.43 (d, J =7.1 Hz, 6H). MS (ESI): m/7z 1144.75 (M + H) ",

[0147] (A-2-(1-(3-(U4-(WF(4-(4-(3-2-(4- AR ) -1- R I -5 F AL 4-( F &
FEI L ) — 177 MENG —3- 8 ) -5 KAL) DR —1- ) JRJE ) ZBABEAE ) —2- ( =4 P AL
WL ) WA I ) —4-(ZRILMRAC) T3 ) -3- BB ER T I —3- BILAERL) 2HBER
(29) (BM-1083) :29 fR4E @A V H 28 F1 ZH & (2- I 4H) BEREEHI%. 'H NMR
(300 M Hz, CD,0D): & 7.94 (d, J =1.8 Hz, 1H), 7.72 (dd, J = 2.0, 9.1 Hz, 1H),
7.36-7.26 (m, 4H), 7.25-7.15 (m, HH), 7.10-7.00 (m, 4H), 6.92-6.83 (m, 1H),
6.63 (s, 1H), 6.57 (d, J = 12.0 Hz, 1H), 6.42 (d, J = 9.2 Hz, 1H) 4.58-4.35
(m, 5H), 4.12-3.82 (m, 3H), 3.29-3.05 (m, 11H), 2.84 (s, 3H), 2.74 (s, 3H),
2.25-1.83 (m, 5H), 1.50 (br. s., 3H), 1.43 (d, J = 7.1 Hz, 6H). MS (ESI): m/z
1252.83 M + H) ",

[0148] (A -3-(1-(3-(U-(WF(4-(4-B-C-U- &R )-1- I 5 FH 4-(F I
TR IBE 22 ) — 1/ ML —3— 2 ) —5- R ) WRWMRE —1- &) R ) AmEBLE ) 2-( —m P A
REIE L ) RS ) —4- (RFIEFRAC) T3 ) -3- FRE A T b -3- FLEFEL) HERE
B2 (30) (BM-1084) :30 R4 @ AP V H 28 f1 ~H I (3~ BRILHEL ) BRERHI % . 'H
NMR (300 M Hz, CD,OD): & 7.94 (s, 1H), 7.71 (dd, 1.5, 9.0 Hz, 1H), 7.36-7.26
(m, 4H), 7.24-7.15 (m, 5H), 7.08-6.97 (m, 4H), 6.90-6.79 (m, 2H), 6.62 (s,
IH), 6.56 (d, J = 11.8 Hz, 1H), 6.41 (d, J = 8.8 Hz, 1H), 4.54-4.37 (m, 3H),
4.33-4.21 (m, 2H), 3.99 (br. s., 3H), 3.28-3.05 (m, 11H), 2.84 (s, 3H), 2.74
(s, 3H), 2.15-1.71 (m, 7H), 1.57 (s, 3H), 1.43 (d, J = 7.0 Hz, 6H). MS (ESI):
m'z 1266.92 (M + H)',
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[0149]  F-T Bcl-2/Bel—xL/Mcl-188 KI5 T 2L R IR 0 45 & I v

REPAE ST 2O0RIE FP) B e EE R AMAL U Bel-2 X% & 1 #ii
FI5EH Bel-2. Bel—xL Fl Mcl-1 AL GEM AT,
[o150]  #E %GR HEAK A4

E 92K ARCH BIM (81-106) « Bak (72-87) A1 BID (79-99) Ak, #XA Flu-BIM,
Flu-BAK A1 F1u-BID, FHAEAE FP I %2 2 b 73 53 £ % Bel-2. Bel—xL Al Mel-1 52 6 R
TE Ik N R [ S A R B S R A N B AT JB B IR R L A SE A VAT ) R A G TR A I
i RO AR AR, Flu-BIM 5 Bel-2. Flu-BAK 5 Bel-xL Ml Flu-BID 5 Mcl-1 ] AAH 73 7
FENO0.55+0.15 nM.4.44+0.8 1 6.8+1.5 nM. f# [ Infinite M-1000 £ A% 1 52 bR 2%
(Tecan U.S., Research Triangle Park, NC) ZEMicrofluor 2 96—FL 2[R JEH (Thermo
Scientific) EIMETIGMMIRIA. 1115 FL I InM () Flu-BIM B¢ 2nM Y Flu-BAK BY 2nM
) Flu—-BID AT 4R B 1 Bel-2 3% Bel—xL B¢ Mcl1-1 EAEI & 22 M (100mM BEFRER , pH
7.5, 100 wg/ml 4 y-BREH, 0.02%BHMH, Invitrogen, 7 0.01% Triton X-100
H14% DMSO) ) 125 w1 ZARF. WGIRAAEZIR TG 2 AN, [FIWR AR DA IR T4 .
FEBOR KN 485 nm AR B KA 530 nm B I & DLZIRIE AL (P) HHHIRIBE. 2R)G
1B 34/# A Graphpad Prism 5.0 #4f (Graphpad Software, San Diego, CA) #,& S EF| =
WP FP 38 InAE A AR B B 2 T RP T s i 2 (£) -
[0151]  #5E Bel 25 R s LI AAA

Bel-2 FEE A5 Bel-2/Bel-xL/Mcl-1 5 1K) A AR 00 5 01 1 35 751 B i 1k 3
G 2 SRS R A, L R I S A R T AT A R 0[] R BT ) R IR B S 45 S 2 [ B IR S
IR o FEAEDMSO Y 5 w1 B2l AI7E M 2 22 v 3 120 w1 B B &8/ 3R%
HEVRREPIMANZIERIFAEZR TR 2 /N0, FRNEAIRG . 5T Bel-2 JUE, &
AR ET (9 52 2053 2 1. SnMURT InM, X Bel—xL 352 24 10nM Al 20M, AT Mc1-1 il 52
79 20nM AT 2nMe INEE A/ HREFE SR TR (5T 0% # ) A S SR e B BH
PEXTHE (ST 100% #1046 ) SFEAERMNER +F . W EArk & FPE . il 5w i 24k
LR PR, A I 5E 1C50 {H . FETEBIM 1650 18 (FREFSE AW AE) Fse g E P&
A S RE IR EE, TR R B HE SRR B AHRI A48 (Z. Nikolovska—Coleska
&5 Analytical Biochemistry, 2004, 332, 261-273.). AARIE@ELAS F SCih 24 R0
H—2E A HR T RENRTHE X. Y. Huang, Journal of Biomolecular Screening, 2003,
8, 34-38.), HA RGN RAETE —E
[o152]  4HAA I E V%

RS4;11 A H146 4L LA 10, 000 40 B / LI %5 B 5 M B AL &4 — 7
96— FLAH L EG 2R FNAE 37°CAE 95% 255 5% COMI AT IFE 4 K. MIEHIE Rk
A5, BT WST-8  (2-(2- A4 BE —4- A OR O ) —3- (4- R L ) -5- (2, 4- i it
IRHL ) —2H- PP AN ER ) B Cell Counting—8 Kit (Dojindo Molecular Technologies,
Inc., Rockville, MD) #fjE UMy /7. 8 5 2, 1% WST-8 AZIREE 10% (v/v) TAIASAL,
SRIGMRAE 3T CHEE 1-2 /i LR 6 o /8 SPECTRAmax PLUS 24k #% (Molecular Devices,
Sunnyvale, CA) 7£450 nmI & IEE [ A GraphPad Prism 5 #4} (GraphPad Software,
La Jolla, CA) V& KIMHIMRE (1C) o
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[0153] 4 58 Tl 2 vk

A5 FH 241 9 a3 7 0 HE R BEBR A IR AT AU MR AR T e . R — 1 Al iR R A
6— FLAR 1, £E 37°CAE 95% UM 5% CO, IR HEA S EY)— 2 & 15 7 I E .
FEALFRZE NS, AR AR LA ZE 1000 rpm 250 5 73 Bh o KEARYTIE B2 T PBS 1, 5 0. 4%
HEHWE (Invitrogen) DL 1:1 #B/E S, LMEH Olympus CKX41 Bf%% (Olympus, Center
Valley, PA) HiE4H MG /7.
[0154] 24 Jf 9 Tl 5 2k

a2 BB 1) 38 R B UL FH B, 8 A Annexin—V-FLUOS Staining ifll% (Roche Diagnostics,
Indianapolis, IN) HEATHHMLE TINE L. S <, MG FE & B R) L0 R
FEH PBS Ptk 7RI TAEMRE =, 4 Annexin V-FITC MMM AEE S 15 3 %F, R )5
HI BD Biosciences FACSCaliburs (Becton Dickinson) 4.
[0155] £ [ EIE 43t

A F b 78 2 AR HIR) (a - 584, Roche) MIRMEZZMME (& 1% NP40.0. 5% 7% iH
BREAAT 0. 1% SDS [ PBS) 244d . f# FH &= #5287, (Bradford Reagent) (BioRad, Hercules,
CA) EEIE E AR . HEALE 4-20% SDS-PAGE &L (Invitrogen) b#HATHLIK, 285
HEEME BRI BioRad) L. 78 5% 2F @b A G, IR 55 RS — ik — i
B, ¥, RE SHRT SR ERE S ik (Pierce) —BINF . KE T A RO
BRI B HUAR R IIAGR (Denville Scientific) AIARAK.
[0156] 4t A7 SmacKE Ul ik

K V9P 73N H146 BL RS4; 11 AIMEAE 37°C AL AMAE 95% 25U 5% CO,H) A b3
& 72 B 8] &5, F PBS Wit A E BT 100 w1 FEHzE BE %M (75 mM NaCl, 8 mM
Na2HPO4, 1 mM NaH2P04, 1 mM EDTA, 350 wg/ml BHhu{ BFA 250 mM BEME) . @it
£E13,000 rpm B0 1 min FEAMMIE BT 73 S AMMUER I 75 0 88 o AT BT o AE 12%
SDS-PAGE b= fi#t#fr , 1 FH 3t - M€ K c Bifk (BD Biosciences) Al -Smac (Cell Signaling
Technology, Danvers, MA) FiA&4EM,
(01571  BAKIM S, WEARKHIIAEY S Bel-2.Bel—xL #l Mcl-1 FISER 1. B4R
AT ABT-737 (—Fh 20/ EF) Bel-2/Bel—xL #1577 ) #II e 45 BAH L3R, IF 5iX e ik AH
bhit, 45RAER 1 A
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