A5 30

L" "
L

SIS3l 10-2020-0029384 -_?ﬁ‘

O (19) W3R =537 (KR)
(12) /W53 FE(A)

(11) Iz
(43) FMLA

10-2020-0029384
2020303¥18¢

(61) =587 (Int. Cl.)
CO7D 295/096 (2006.01)
A6IK 31/496 (2006.01) A61IP 35/00 (2006.01)
Co7D 213/53 (2006.01)

A6IK 31/495 (2006.01)

CO7D 295/155 (2006.01)

(71) &4
Atz
AZVEE 119077, A7FEE Zo] AEZARE 21
BAZ22 FUHAE

(52) CPCE3| & ol wzaaza Aglxs =2 HEZ ZH
A% 560001 Wa=2, A~ 2= MEY 7
CO7D 295/096 (2013.01) PR P
A6IK 31/495 (2013.01) nho] A= o3t
= O = — —
(21) ﬁﬂ‘ﬁi 10-2019-7034039 o1% 570006 tho] A=, HhUANFTE R
(22) 2LLA(=1A) 20181 304918¢ (72) ure =)
AAA AR Qe = ¢
(85) ;@§1F2B42&;4u%1% 22, IAE A=H=
X =
o = 8 AZVEE 119077 A7MEE, 2ol AE A 2=
(86) wAl=YME  PCT/SG2018/050194 91, A7lzezdu . A71Ee oF #a AT
(87) =AIE/HAE WO 2018/194520 2
sZAlE LA 2018910925¢ o], HAlo] Frl=
(30) o-APZ=A AAZVEE, 119077 A7MEE, ®o] AE X R=
1706162.3 20173049199 A =(GB) 21, Q7PER= WS, 7R o s Ay
2
(A A=)
(74) d=gl
o|3|s, AW
AA A7+ F 21 F
(54) we] M3 B(L-2-BHd ulx TZRE(BAD) QAkste] 28 A4
(57) 8 o
2 e slek 19 sEtEd #ek Aot
(9ol A)
0 F E - %17a
0|F0|4 EAM(Xenograft assay)
12004
% 10004
L —©= 5|2 (Vehicle)
2z %04 .@. NPBSmgikg
% good —— NPB20mglkg *
:
2 400+
R
% 2004 =
Ko
o‘ Ll L L) é‘ % L
C] 5 7 9 11 12 13 14 15 18 17 18
£
% 20 & GGGy
E % =@m 5|2 (Vehicle)
s "] = neBSmgiKg
i o] - NPB20mgikg
w8 7 8 11 12 13 14 15 16 17 18

Days



ZIHSd 10-2020-0029384

RZa R2b
\ /

AR 0, R RD 2 RE 29 749 uheh 2o},

EAZ BAE T o, 53 78, Aleiebet, daek, 3, i, A, =

(52) CPCE 3 &H F7t5, &Hl=
A6IK 31/496 (2013.01) 1%, 570006 wlo]lAZ, wIUYAIZIILER, wlo]AE
A61P 35/00 (2018.01) ek, spetat o
C07D 213/53 (2013.01) W7 ekxkabol o}, AL ubA}
CO7D 295/155 (2013.01) ol%, 560001 WraEE, Mels me MEY ZH
(72) WA} A vz, WARE GUWMAE, 58k )

L7t Eg qadad, Fris
Ol 570006 wlolaZ, mPUAIZFIE"], wlo]lh®
i, s}hskat

A&, whatg

ol 560001 Wz, Mejs 2o AMELY 7
A Az, wgRE FUMAE, 38t

A FEHH] drpof, 2

Ol 570006 wlolaZ, uPUAIZFIE"], wlo]h®

e S




3IHSdl 10-2020-0029384

5 A 4
F7H9)

AT 1

sl7] sheka] 19 dgE T BE A o|AAAE XS o9 degHoz FHEvled 4, fudE T
FEE T ol T4ad BE ATgad WolA

[3}sha] 1]

(R"),

A7) 7hzte] Re =M ow s(halo). OH, Alobw(eyano), YUEZ(nitro). N\ R, COR". COOR",
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[3}&4] 1D]

(R"n (R"),

OH

1

A7 R, 0, R R 2z A7) 7148 vke} 2o

A7 13

A1l 3lej A,

2-((2-Z2=2949)4-(4-vEA =) v # g x1-1-d) v e ) 7] &= (2-((2-chlorophenyl ) (4-(4-

methoxyphenyl )piperazin-1-yl)methyl)phenol) (3}&& 1);

2-((4-F2299d) 4-(4-wEA 9 d) I H 2 -1-d) W) Hl = (2-((4-chlorophenyl) (4-(4-
methoxyphenyl )piperazin-1-yl)methyl)phenol) (3}3E 2);

2-((4-(MAEASAN)-3-Z2F 229 d) (4-4-HEA H D) I H 2R -1-9) v &) o = (2-((4-(benzyloxy)-3-
f luoropheny!l) (4-(4-methoxyphenyl )piperazin-1-y1)methyl )phenol) (&%= 3);
(4-((2-3te| =F A D) (4-(4-H EA H D) I F 2 ) vl ) 3 D) (I 2 -1-) W g ((4-((2-
hydroxyphenyl ) (4-(4-Methoxyphenyl)piperaziny!l)methyl)phenyl)(piperidin-1- yl)methanone) (3}3& 4);
3((5-E2Z-2-3lo| =EAHY) (4-(4-v A H ) 9] H| 213 -1- ) v & ) -N-Alo] S 2 s e Wl = ol m| = (3-((5-
chloro-2-hydroxypheny!l ) (4-(4-methoxyphenyl)piperazin-1-yl)methyl)-N-cyclopentylbenzamide) (33& 5);
2-((4-(ASA-3-FF 29 d) (4-(4-dEA A D) I A g7 -1-Y)H e )-4-F 229 =  (2-((4-(benzyloxy)-3-
f luoropheny! ) (4-(4-methoxyphenyl)piperazin-1-y1)methyl )-4-chlorophenol) (3}3E 6);
2-((4-(ANALEA)-3-ZF 0 2Hd)(4-(6-ZF Q2 2 F[d] 0] A2AIE-3-A) Y H ) P-1-) v e H| = (2-((4-
(benzyloxy)—-3-fluoropheny!l ) (4-(6-f luorobenzold]isoxazol-3-y1)piperidin-1-yl)methyl )phenol) (3= 7);
2-((4-(2, s-gZ==49d)Idad-1-9d) (o-E2)vd)HE (2-((4-(2, 3-dichlorophenyl)piperazin-1-yl1)(o-
tolyl)methyl)phenol) (33& 8);

N-Alo| 22 E-3-((4-(2,3-HUE2 29 ) I H 213 -1-d) (2-3lo| =5 A H ) v & )Wl =o}u] = (N-cyclopentyl-3-
((4-(2,3-dichlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl )benzamide) (3}3%= 9, NPB);

2-((4-(MAEA)-3-ZF 0 2Hd)(4-(2,3-g F22H )7 F g -1-d)H e H = (2-((4-(benzyloxy)-3-
fluorophenyl)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)phenol) (&}3+E 10);
2-((4~(4-Z229 ) e o g1-1-d) (Fd) e dl &= (2-((4-((4-
chlorophenyl) (phenyl )methyl)piperazin-1-yl)(phenyl )methyl)phenol) (3}3& 11);
2-((4~(4-Z=2=29d) D) A g31-1-9) (p-EF) v E) dl = (2-((4-((4-

chlorophenyl) (phenyl )methyl)piperazin-1-y1)(p-tolyl)methyl)phenol) (3}3& 12);

2-((4-E229d) - (-2 29 d) (D) v A H gx1-1-L) v e Hl = (2-((4-chlorophenyl) (4-((4-

_8_
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chlorophenyl) (phenyl)methyl)piperazin-1-yl)methyl)phenol) (33+= 13);

2-(4~-(U-Z=2=29d) (FdHve) JH F-1-) (4ol g d) o ) dl = (2-((4-((4-
chloropheny!) (phenyl)methyl)piperazin-1-yl)(4-ethylpheny!l)methyl)phenol) (33E 14);

U-(U-(U-Z2=29d) EdHve) Fd -1-d) 2-slol =EFA ) v ) Hd) (FHAZHdA-1-¢)vet (4~
((4-((4-chlorophenyl) (pheny!l)methyl )piperazin-1-yl) (2-hydroxypheny! )methyl )phenyl) (piperidin-1-
yl)methanone) (3= 15);

N-APo| 229 E-3-((4-(2,3-HE 229 d) 9 F &} -1-Y) (4-3}o| =FA]-[1,1'-H]F D |-3-¢) | & )yl = ol =
(N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-[1,1'-biphenyl ]-3-
yD)methyl)benzamide) (3}3E 16);

N-Ato] S 2 HE-3-((4-(2,3-t 229 d) 3 A gH-1-d) (4-3Fo| =FA]-2' - &-[1,1'-v]Hd |-3-d) W& )l =
olu|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-2'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (3% 17);

N-APo| 229 E-3-((4-(2,3-UE 229 ) A F &} -1-Y) (4-3}o| =5 A -3 -H&-[1,1'-H]#d d |-3-L) v D )l =
olu]=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-3'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33+% 18);

N-Ato] S 2 HE-3-((4-(2,3-tE 229 d) v A ZH-1-Y) (4-3Fo| =FA] -4 - E-[1,1'-v]FH D |-3-D) W& )Hl =
olu|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-4'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33+% 19);

3-((2'-EF22-4-3lo] EFA|-[1,1'-H] 7 ]-3-4) (4-(2,3-T 2 25 ) T A g2 -1-L)H ) -N-Ale] S = Gl
Zolul=  (3-((2'-chloro-4-hydroxy-[1,1'-biphenyl]-3-yl)(4-(2,3-dichlorophenyl)piperazin-1-y1)methyl)-
N-cyclopentylbenzamide) (3% 20);

3-((3'-EFRE4-3lo] EFA-[1,1'-H] 7 ]-3-4) (4-(2,3-T 22 25 d) T A 22 -1-L)H ) -N-Ale] S = Gl
Zolul=  (3-((3'-chloro-4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-y1)methyl)-
N-cyclopentylbenzamide) (33E 21);

3-((4'-EF22-4-3lo] EFA|-[1,1'-H] 7 ]-3-4) (4-(2,3-T 2 29 ) T A 2 -1-L)H ) -N-Ale] S = Gl
Zolul=  (3-((4'-chloro-4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-y1l)methyl)-
N-cyclopentylbenzamide) (3&%E 22);

N-APo| 229 E-3-((4-(2,3-HE 229 d) 9 F &} -1-d) (4" - B~4-3}o] =EZA]-[1,1'-H]#H d |-3-L) v D )l =
olu|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(4'-ethyl-4-hydroxy-[1,1'-biphenyl ]-3-
yD)methyl)benzamide) (3FE 23);

N-APo| 229 E-3-((4-(2,3-HEZ 229 ) 9 F 3 -1-9) (4-3}o| EFA -4 - (F A 2l d-1-7F 2R d)-[1,1'-1] 7]
d]-3-d)Hg)m=oln = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy—-4'-
(piperidine-1-carbonyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (3}&E 24);

N-Ato] S 2 HE-3-((4-(2,3-tE 229 d) 3] | ZH-1-Y) (4-FFo| =F A4 - A -[1,1'-0] A D |-3-L ) W &)l
Zolu| = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-4'-methoxy-[1,1'-
biphenyl]-3-y1)methyl)benzamide) (3+gE 25);

N-Apo| 229 E-3-((4-(2,3-HEZ 229 d) 9 F &} -1-4) (2' - B~4-3}o] =E=ZA]-[1,1'-H]#H d |-3-L) v &)l =
olm|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(2'-ethyl-4-hydroxy-[1,1'-biphenyl ]-3-
yD)methyl)benzamide) (ZEE 26);

N-A| 22 E-3-((4-(2,3-HUEZ 229 d) I H 3 -1-9) (2 -ZF L 2-4-3}o| =FA]-[1,1'-H]Fd ]-3-¢) v E)
W Zolu] = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl)(2'-fluoro-4-hydroxy-[1,1'-
biphenyl]-3-y1)methyl)benzamide) (3E 27);

N-Atol S 2 HE-3-((4-(2,3-tE 229 ) I A ZH-1-Y) (3 -ZF L Z-4-3lo] =5A]-[1,1'-4]Hd |-3-d)H &)
W Zolu] = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(3'-f luoro—4-hydroxy-[1,1'-
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biphenyl]-3-y1)methyl)benzamide) (&}3+E 28);

N-APo| 229 E-3-((4-(2,3-HUE 229 ) A H &-1-A) (4 -EF L 2-4-3}o| =5 A]-[1,1'-H]Fd ]-3-¢) &)
W Zolu| = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl)(4'-fluoro-4-hydroxy-[1,1'-
biphenyl]-3-y1)methyl)benzamide) (3}gE 29);

N-Ato] S 2 E-3-((4-(2,3-H 229 D) I 7 2}x1-1-4) (4-3lo] EFA]-3'-HUEZ-[1,1'-H| L ]-3-<) v &)l
Zoln|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-3'-nitro-[1,1'-biphenyl]-
3-y)methyl)benzamide) (3}3E 30);

N-Ato] S 23 E-3-((4-(2,3-H 229 d) I 2}-1-4) (4-3}o] EFA]-3' -E 9 U-[1,1'-H]Hd]-3-d)HE)
Wl =oln = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-hydroxy-3'-sul famoyl-[1,1'-
biphenyl]-3-y1)methyl )benzamide) (3}3HE 31);

N-APo| 229 E-3-((4-(2,3-UEZ 229 d) A & -1-Y) (43| EFA-2' - (Eg| EF o2 E)-[1,1'-H]#H L |-
3-d)HE)wl Zolu = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-2'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (&3E 32);

N-APo| 229 E-3-((4-(2,3-UE 229 d) FH & -1-Y) (4-3lo]| EFA-3' - (Eg| EF 2 E)-[1,1'-H]#H L |-
3-d)vE)wl=olr = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-3'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (3}&E 33);

N-APo| 22 9E-3-((4-(2,3-HEZ 223 d) A & -1-Y) (43| EFA 4 -(ES| EF 2 E)-[1,1'-H]#H < |-
3-d)vE)wl=ol = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-4'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (33E 34);

3-((2'-Alo}e—4-3lo] EFA|-[1,1'-H]Hd |-3-4) (4-(2,3-T 22 25 d) T A 2 -1-L)H ) -N-Ale] S = Gl
Zoln = (3-((2'-cyano—4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-N-
cyclopentylbenzamide) (3gE 35);

3-((3'-Alo}=-4-3}o] EFA-[1,1'-0]H| < |-3-¥) (4-(2,3-U S22 9D JH - -1-d) | &) -N-Ale| S =5l
Zolu=  (3-((3'-cyano—4-hydroxy-[1,1'-biphenyl]-3-yl)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl )-N-
cyclopentylbenzamide) (3}3E 36)

3-((4'-Alo}e—4-3lo] EFA|-[1,1'-H] 7 |-3-4) (4-(2,3-T 2 29 ) T A 22 -1-L)H ) -N-Ale] S =l
Zoln = (3-((4'-cyano—4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)-N-
cyclopentylbenzamide) (3gE 37);

3-((2'-ER2A-3lo| EFA A -(EgEF 2 E)-[1,1'-99d]-3-¥) (4-(2,3-"T 2229 D) 9 7 2px-1-¢)
He)-N-Alo]F 2 el =Zolu] = (3-((2'-chloro—4-hydroxy-4'-(trifluoromethyl)-[1,1'-biphenyl]-3-yl)(4-
(2,3-dichlorophenyl)piperazin-1-yl )methyl)-N-cyclopentylbenzamide) (3% 38);

N-Ao] S 2 AE-3-((2' ,4' -T2 E-4-3to] EFA-[1,1'-H]#H D ]-3-9) (4-(2,3-T S 225 d) IH2px1-1-U)
gyl =oln = (N-cyclopentyl-3-((2',4'-dichloro—4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)
piperazin-1-yl)methyl)benzamide) (3&E 39);

3-(4'-E22-2" 4-Y3to]|=FA-[1,1'-1]7d ]-3-4) (4-(2,3-"E2 24 d) I 2} -1-L) W & )-N-AJo] &=
el =o}lm] = (3-((4'—chloro-2",4-dihydroxy-[1,1'-biphenyl ]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-
yl)methyl)-N-cyclopentylbenzamide) (3}gHE 40);

3-((4-(4-22=29d) I 9 2p1-1-4) (2-3lo] =5 A # D) W &) -N-Alo] S 2 FE Wl = ol = (3-((4-(4-
chlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl)-N-cyclopentylbenzamide) (3}&E- 41, NCK1);
2-(4-22=29d)4-(2,3-" 229 d) g d d-1-d ) dl = (2-((4-chlorophenyl)(4-(2,3-
dichlorophenyl)piperazin-1-yl)methyl)phenol) (3}&E 42, NCK2);

2-((4-(2,3-g 2229 9) g H23-1-9) (- EA A ) wE) Al = (2-((4-(2,3-dichlorophenyl)piperazin-1-
yv1)(3-methoxyphenyl)methyl)phenol) (&% 43, NCK3);

1-(5-((4-(2,3-"E2 29 ) 9 A x1-1-2) (2-sto] =5 A # D ) W & ) B] & 3-2- <) ol &2 (1-(5-((4-(2,3-

_10_
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dichlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl)thiophen-2-yl)ethanone) (3} 44, NCK4);

2-((4-(2,3-gZ=z=299) vy d2td-1-9) (Y= gd-1-d)we ) A= (2-((4-(2,3-dichlorophenyl )piperazin-1-
y1)(naphthalen-1-yl)methyl)phenol) (3+gE 45, NCK5);
5-((4-(2,3-yZ2=29d) 7 &3 -1-9) (2-3lo] =F A H ) W & ) FF &-2-7F 22 d| ) o] = (5-((4-(2,3-
dichlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl) furan-2-carbaldehyde) (3}&= 46, NCK6);
2-((4-(5,6-tE 22 Ao 2 A1, 5-T<l-1-d) I F| 2}x1-1-9) (2-EF e 2-3-wa g d4-HHd)dl=  (2-
((4-(5,6-dichlorocyclohexa-1,5-dien-1-yl)piperazin-1-yl) (2-f luoro-3-methylpyridin-4-y1l)methy! )phenol)
(3} 47, NCK7);

2-((4-(2,3-"v 229 D) Iz -1-d) Y- (B FF e zda)dd)d e ) dl = (2-((4-(2,3-
dichlorophenyl)piperazin-1-y1)(4-(trifluoromethyl)phenyl)methyl)phenol) (&3tE 48, NCKS);
2-((6-Z2=2-5-vEd g d-3-4)(4-(2,3-"E2 29 ) q 2}z -1-d) v ) d| = (2-((6-chloro-5-
methylpyridin-3-yl)(4-(2,3-dichlorophenyl )piperazin-1-yl)methyl)phenol) (3}&= 49, NCK9);
2-((4~-(2,3-yZ==29d) 99 -1-d) (I d-3-d)d ) d| = (2-((4-(2,3-dichlorophenyl )piperazin-1-
v1)(pyridin-3-yl)methyl)phenol) (3}gHE 50, NCK10);

1-(5-((4~-(4-Z 229 9 H &7 -1-d) (2-3lo| =5 A H g ) v e ) B o 3 -2- ) ol &F (1-(5-((4-(4-
chlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl)thiophen-2-yl)ethanone) (Eialtl 51, NCK14);
3-((4-(4-2=2=299) I 9 2p-1-9) (4-(Hol D o}r] o) -2-3lo] EFA F ) W e ) -N-Ate| 2 slgwl 2ol = (3-
((4-(4-chlorophenyl )piperazin-1-yl)(4-(diethylamino)-2-hydroxyphenyl )methyl)-N-cyclopentylbenzamide)
(3}&E 52, NCK16);

N-Alo] S 2 E-3-((4-(2,3-H 229 D) I 7 2}1-1-4) (4-(H o D o}n| 1) -2-8lo| = EA] # ) W e ) dl = opm| =
(N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-(diethylamino)-2-
hydroxyphenyl)methyl)benzamide) (3}&E 53, NCK18);

N-Alo] F 2 -3-((4-(2,3-t]F 2 29 ) H 2 -1-A) (2-3}e] =F A4, 6-TH EA A ) & )l =Zopr] = (N-

cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(2-hydroxy—4,6-dimethoxyphenyl )methyl)benzamide)
(3}gHE 54, NCK19);

2-(4-Z2=29d)U-(4-Z=2 =29 v d - 1-d)E) dl = (2-((4-chlorophenyl) (4-(4~
chlorophenyl)piperazin-1-yl)methyl)phenol) (3}¥E 55, NCK20);

2-((4-(4-Z=2=29d) g9 g7-1-9) (6-HE 9 g d-3-4)H &) 5 &= (2-((4-(4-chlorophenyl)piperazin-1-
y1)(6-methylpyridin-3-yl)methyl)phenol) (3}&E 56, NCK21);

2-(0-EHU-(p-E2) g ez-1-d)WE)H= (2-(o-tolyl(4-(p-tolyl)piperazin-1-yl)methyl )phenol) (3}
= 57, SG1)

2-(4~-(p-E2) I HGH-1-¢) U-(EgEF 2w ) H e d= 2-((4-(p-tolyl)piperazin-1-yl) (4~
(trifluoromethyl)phenyl)methyl)phenol (3}+&E 58, SG2);

N-Apo| 22 -4-((2-3}e| =5 H D) (4-(p-F ) I H - -1-d) el &)l = O}U] (N-cyclopentyl—-4-((2-
hydroxyphenyl) (4-(p-tolyl)piperazin-1- yl)methyl)benzamlde) (3}3HE 59, SG3);
2-((4-22=299)4-(p-58) o et-1-d) W) d= (2-((4-chlorophenyl) (4-(p-tolyl)piperazin-1-
yDmethyl)phenol) (3}&E 60, SG4);

2-((3-HEAHE)4-(p-E) v At -1-d) W E)H H = (2-((3-methoxyphenyl)(4-(p-tolyl)piperazin-1-

yDmethyl)phenol) (3}&E 61, SG5);

5-((2-3to]|=F A8 ) (4-(p-E2) F H gzl -1-d) W d) F&-2-7 224 v sfo] = (5-((2-hydroxypheny!) (4-(p-
tolyl)piperazin-1-yl)methyl) furan-2-carbaldehyde) (3}&E 62, SG6);

2-((6-vE g d-3-4) (4-(p-EF) I H A -1-d) ) dl = (2-((6-methylpyridin-3-y1) (4-(p-
tolyl)piperazin-1-yl)methyl)phenol) (3}&E 63, SG7);

_11_
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ATY 14

i e il 9AZE xesla, ZEtE ZFvi(palladium catalyst)e] &4 dtoll 2=7] AZY  9HS(Suzuki
coupling reaction) B3] Ro] R'Q 35t4¢] B FEE A1 YA 41380 e 2o A% ¥
" -

9

i d) shsba) 29 etdistel=g hebal 3¢9 BFE L FeH 49 WEH(boronic acid) R BESAT]E
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OH
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A7) R™E Algkel Rl ois] 4ol vhel o] oz X #hg ol Ei= slH 2ol olr),

AT 15

ook o g ALg3ly] Qs Al1g WA A13F T o= 3 ol upE =,

A3 16

oF 2 &Fof| AFg3l7] A%k Al1g WA A13 F o= g gl wpE BE A o|dHAE AEsstE o] oFshy
o7 3875 @, fHEtE e F3E EE ol FHAst kil AESAdt HolA 3gHE.

i)
2

5
o

A+ 18

A1E WA A133 F o] § Fo WE IR £ BE AA oHAAES Tl o9 ofgtHow &I}
S 9, BlgtE e i B oY T5Ast Be ATsast WolAe] fads olE Few o A
oA Foldhe dAE T & AE Y.

A7 19

A6 WA Al18F 5 o= g ol lojA], 7] ho] BAD <UA4FSHBAD phosphorylation)7} EAJeE o=,
a2 Eo] H¥U(breast cancer), AFWl<(endometrial cancer), WFA%H(ovarian cancer), ZFH(liver
cancer), ™% (colon cancer), AHA ¢ (prostate cancer) =+ &% (pancreatic cancer) T BADZF <14k
By oo v Ay " U(epithelial derived cancer)$l A& EFoZ d 3¢E, §5 Ei=
g

A3 20

AT% 21
A208ke]  glolA, B g Fo(intraperitoneal  administration), ZFE®  Fof(hepatoportal
administration), A= U  Fo(intravenous administration), =& W Fo(intra articular

administration), #& AolA& Ew Fof(pancreatic duodenal artery administration) T=X &5
(intramuscular administration), TEE ©]9 9199 %3¢ FoZ 93] AYPsd AL EFJow g= oF

2=,

10
a9

e 4y
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[0001]

[0002]

[0003]

[0004]

[0005]
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2 odgoe A FIE =3 oF AFEoA Bel-2-BHEP A}E T2 WE (Bel-2-associated death promoter,
BAD)S] AAIAIA 3=, &) A8 EE oW AMEEY] A% 3EE 2 Y] dFES ek e x4
Eof &3t Ao

o} X E A2 (Apoptosis) v TRIHWE A¥E APES 2U-ukg WY Al¥E(auto-reactive immune cells),

3} ME(aged cells) ¥ 35T = gl DNA &84S 2He Alxe AAdd FFHo=z Adsie= =4 ”1]7‘]14%01
OH1l. olXEAAE FHFFEoA £AA (extrinsic) ¥ WA (intrinsic) AZZ F 7} wlAYZF 23|
AgEn(2]. 7] WA AEe AL Als &4 F, s 2Efs e A 9 ZA(growth factor
depletion) & AAkA Z7A sloA EAFECH3]. BCL-2 side] @uwlde Yol ofXEAA HAR2E A=
) FF34¢ 982 Foh[4]. 2070 o]AFe] BCL-2 e 7ALS Q"dﬁ} a1, ¥-o}¥EE A~ (anti-apoptotic),
ool EA S (proapoptotic), W B3 8 WHAZ FWIAIA LFRAUL. B2, Bl R BLvs
SOREREAZG BAK S BAYE ER-OREEA S S BAD, BIN, PUMA, NOWAE AR ER-ohEEAS B 180
HAoloh[5-7]. whebA, BCL-2 #Hdee] T4 9&%

g ATET, EROlXEAS BIG A8 DAL WE FAHS W]

o

OlXEA AL A= HAAEI Ax YE 2 oF A "/ g9

ool X EA| 2~ T o] Wy o] Frhste] ol EA| 2o digh W] WS ofr|et), Bel-2 #AHE A
EE (Bcl-2 associated death promoter, BAD)+: Bcl-2, Bel-xL 2 Bel-wol A5 2830 2 A ol EXEA
Hale= d 23 93-S 3l <17 BADE pdd/42 MAP Z)vtolAlo] 93t Ser75(%%53F H#H(murine =
Ser112) % AKT/p70S6Kell ©]&F Ser99(&53 & 7] Serl36)olAl QIibstetH13]. Ald 758 Hgh of
EEANAE @]HLﬁ}ﬂ #38l Pim @] 7)yolAl(Pim family kinases)oll 2] <l4itsleTi[14]. ol& 7] F 3}
Lhol A BAD®] 14tbsl= BCL-xL HE& BCL-29} o] F oA 8l (heterodimerize)dh= hBADY T8 &48& %
[15]. Q14kstel BAD ©de 14-3-3 @iz o|FolA|ste o Alxde] AdArt[16]. ofEEA27F A4
W, BADE EQ1stE A, BCL-2, BCL-xL E& BCL-wz o]Fo]&A|3} Fo] BAK % BAXZ} WA o}
ARl 34 ZX(subsequent promotion) o E AMEZZAo sk AEZ C(cytochrome 09 W=s 38 = 9l
A FEH17]. BADE S AIE dlellAq vhE 9ud gl V)5 A zie Je® BuEh. JdF &

e

2
N

oA
BAD WF& & p53 2 p537} BAD E3HA|G] o] AE o] o} LEAAE i{v‘ah:}[m Bad: p53ell ]3] ez
Ha wEFZCelobo| Bad/ps3 HEAE PAste] olETEAIAE FRITH18]. dAHoR, ¥ BAD UEHE
AHPA ol L Gleason 49 #AFHM[15] BAD A8t WA ko] Awkx el AWEEo| B3 Aoz 4
=5 31[19] A]*Eam(cisp atin)o] ta WA AHE o HusdrH19]. Eg, A4kstE BADE 8t
Z |

=
7] Ki]E(cancer stem cell, CSC) Hke] 80% o]Atoll A A& w11 BAD ¢1AF3l= CSC A&

- Re kAR /HL\Z_ AlEe] W AR ZAA(small molecule modulators)”F 7HEE o}, thkdk 7F ofAd £k
of tisk X178 ¥ 3} BCL-2 wdz] Tl dS AL83kch(21-23]. BADS} 2 BH3-A-§ ©jdo] AFxl =44
= 3*‘5%77}2] By v ik wgbs, AR AR (upstream events)oﬂ FeFS v XA gom BAD QA3E

(¢}
dAshs AozA o2 dest] fste] ¥ et a8l sdte/AsnaYe MEd et v,

HAe] d +8
2 el s

mfehE s gk

= a
0 o
O —
1o 1o
ol i?i

pra

IR
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]
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RZa R2b
N /

(R

7] Z7be] Re =@M oz @ (halo), OH, Aolw(cyano), UEZ(nitro), MR R . COR . CO)R
COMR'RY, -S(OMR'R", Cis 22 (alkyl), Crs T2 (haloalkyl), -0(Crs 22), -0(Crs T2, o}

(aryl), dlElZo}= (heteroaryl), -0-o}& (-0-aryl) T -0-3 8| £} (-0-heteroaryl)o]™,

= OH, &2, Aok, NH,, o} EE gHZold R o]Folxl omkie Hed st

H
ool AR der AFE Cp FARTH SHAOR HEsar;

47 Y FRAT IF RS OH, Aok, SOMRR, CONR, ok, sezold, -0-okd Ei ol mi=
0(Crs FRAE AR ATE 0-A T2l B0CLA)R o] Fold Fozry Held s o4l AW
7|2 Qo2 X

olg m FE oty TF R =, OH, Aok, UEZ, \RR, - SOOMNR, -COONTR, -COR,

COIOR' B —Cpp 27 T -0(Crg AR o]FolW FomrE Mud s} oje] sl oz A
H3, o F shvbs O, =, ofd, dlHzold, -0(Cus %), 0(Cre TELZ), -0-0fd = -0-3]H 2o}
dzyE dus i olabel AAr|m el ABH

pE 1 EE 2 ox

7bzbe] R 9 R H EE O ARRE Sgdow AugAg, R R RE oS0 R i da A7)
W70 0, N 2 SERE Agw sht olge] #7449 s ARE Qo ek 3- Ei 89 slHzAelR
g aele YT 5 A

n0, 1, 2, 3, 4 =& 50]H;

R 2 R 247 SgHom @2, Of, ofd wi duzoldane Aue sht olge] J@r= ez A@

RY % R ool #aso gt Ak Adeh @7 0, N EE S2RE Aenn shy olde A3 R'E el
2 AfH sh} olael 37} Az A4 Fhohe 5 EE 69 dzAol2Y wHE AT S don;

Zkzte]l R = S92 oR ofd, dH®old, -0-oFd, -0-3¢F ]EO}E, FF2 R Ao &S (carbocyelyl), EEHZEA}O]
12

29 (heterocyclyl), -0-7t2HAbo| 2 | —0-sg) 2Ale] 22, R, R, COR”, C(O)OR", C(ONR'R”, CN, OH
2 o]yl FoRHFE MYHI

11 12
2R 2 RTE HUHoR H EE G, 9elw, oF F Shbe sht o4 of mE dHzold 1FoR
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]
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Ag" 4 Qa, A7 okE 2 FE ol 1Fe &=, O, Aok, YEZ, NRR, -S(O)NR'R, -C(ONRR,
COR, COOIR" EE s 27 EE -0(C; FZ)ZHE A8y sh} o)ge Mgz A& slojm, o E
F shb= OH, 32, ofg, FEEol, -0(C 27), 0(Cry F2%7), -0-o}2 mEi= —0-3|g 2ol zRE] A
A s} ol e A2 ol® AT

A7) R 9 R ) Aod bk g me R 9 R o)Ee] RAE Ak A4s Aol N, 0 L S22
§ A9 sht oo F7 HzAAE Ao Fieks 3 UA s dEzAel2Y ngE FAs, C

= ool ol AErael2d mi dHzAlelEUelw, oF F ol AL A, o}UR Qelw A
9

out 3skal 19 FFEL o|F9 AF F|olA

o 4 o]Z BAD ¢lAF3}(site-
specific BAD phosphorylation)E A2 &2 t}& -+

EOA O} LEA|~E FHXIsh=H AMEHT
oA, Zd do e dagt guE & WA tUE2A LTHe ASE AYsta, &0 ‘Xt
(comprises)” , ¥ “¥33}c}(comprises)” = 3 SRS

AE-E 5, AgE EAo EAE 54y B iy
v A 84 &= &

Bl 7] &
ekl AL
(isopropyl), t-

+(comprising)”
ke A = 579 E)

o “Crs €A(Cis alkyl)” & 1 WA 671 &2 AAE Zhe 9 3} A9 e £A4Y

S 9ugitt. A& 59, dE(methyl), 9l€(ethyl), n-XZH(n-propyl), ©olAX=zd
T8 (t-butyl), n-2 (n-hexyl)& *3}3ic},

A7) 8ol “Cry EH(Cry alkyD)” 2 FARE o] E 2EA9k 1 WA 4 &4 A5 2te G478 on 3y,

= G EZ27IE g3t gedd a5 1 A =

m

47) g0l “Crs BRAD(Crs haloalkyD” & 3} olge] $4 Q47 B2 A= dAE 4] FelH v}
.

Zg+¥ (perhalo substituted) 9ojo] <9 &=

X878 7 = Ak, AAdE 222" (chloromethyl), EEZFQ 2rlE (trifluoromethyl), 1-HZ X
el (1-bromoethyl), 1,1,2,2-HEZHZF L 2E(1,1,2,2-tetraf luoroethyl) 52 Fa3it}.

g0 “grE2HA}o]FH (carbocyclyl)” & 3 WA 7 €& AAE zka s} o)abe] ERA-ElA o]F ATS MY
o7 stfsle H-wEE wslea agE uidtl. AAjdle Alo]E 2 X ZF(cyclopropyl), AlolEZF-E
(cyclobutyl), Abe]lE&ZwE (cyclopentyl), Abo]E=23 A (cyclohexyl) 2 Ato]Z 23 E (cycloheptyl) % Abo]
24 (cyclohexeny) ¥ 2 Ato]ZE A (cycloalkenyl) IH¥ ZE Cyp A]2E 4 IFS
e

4o] “gE 2Aro]ZH (heterocyclyl)” & 5 WA 7 v A4S 7FXH N, 0 € S2FEH Agd sy 9ldte]
18 FHEAE e u-wEE agE 9ujdt. AAjdE gHEXd(piperazinyl), I Hd
(piperidinyl), ®2Z2]d(morpholinyl), ¥ &E2tId(pyrrolidinyl) ¥ olv|ttE2ld(imidazolinyl)S& 233k
=

oA, “stZ (halo)” & ZF2=Z(fluoro), ZF=ZZE(chloro), H=EX(bromo) %+ L2Z=(iodo)E
ojw] g}

2o EHoA go] “old(aryl)” & € HAIHA & g 5 UX 147 18] @A 4AE 7 Ho) 37
o] 1PE FTA3te WEHEH 5A4E Ve 1 Al2EE ougit, ol o] sk oo mElE sk A



[0031]

[0032]

[0033]

[0034]

[0035]
[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

ZIHSdl 10-2020-0029384

9, RE 17 BAY SAF FFFololof s e ohrh WEF molojEel ol WAl(benzene), L}
El

2l (naphthalene), ¢1%+(indane) 2 <1®l(indene)®]t}.

2o FHo A go] “SH EolH (heteroaryl)” = 5 WA 14718 1] AA(EEs] AFHA &= HE 7}
AW, o5 F sk O]”O] N, 0 2 SE5H d99 ez daela, Ho 3718 e Fiate BEs 54
< Zte ngAzEE uEt. FHEgd aF0] sk ol 1ElE RS A, BT nErr AN ¢
Ak BpekEolojof OPL AL ofy . FEetd 2w o= W (pyridine), FWH(pyrimidine), A&
(indole), 0] A2l (isoindole), Wl 23 & (benzofuran), Wl = o)n| e+ (benzimidazole), Wl =2 SAE
(benzoxazole), WlZo|A2AlZ (benzisoxazole) @ <E# (indolene)S ¥ 33+t

shebd 19 sheheclA, nd Adsles 2 B 30134, g ol 20tk Hol® sh} o] ge R IFS OHY
S otk o] ASol, A7) O 2F -CHRONR 2E Q8F 9o Hdair},

Agsle, Bekd 19 HFEE S84 140 SRl

OH

AR R R 2 RE A7) dew ukel 23 ne 0, 1, 2, 3 EE 40]4}
A A, 3heA 1 2 149] FgHEol A
1

A7) 7 Re BUROE BE, G DA, G BRAY, okl EE A ofoly, ol mE sezold 1

Fe &7, O, Aok, UEZ, -S(0),RR, -C(ONRR’, o}&z 9oz A3 -0 &7, (s T2AZ, o}
Y EE 0, BRI Aoz AE 00, T2 olFo FoA i} ol Aarlw dojz A%

ZA7te] R 2 RE H EE Oy $02RE 59502 Aun7yg, R 9 RE oj5e] 238 A4 9xst 3

0. N %S 2 A8 sht ol FH4el ANz Qelw TR 5 w69 dHzAelFE 3
9% Y498 +
R 92 R': 22 59402 8, O, ofd Ei dHzcldR o|folzl Forye Aug sht oge] A3

R' % R o0l 2ase] gle A4 st ¥ 0, N € 52

=]
w
g qJolz Ffshe 5o EE 6-9 AHzAolFY 1 T £ Y3 st ol @/ K2 oz A

27te) R Sgsowm ofd, slH@ ofd, -0-okd, -0-slHzold Ei sht ool o} mi sewel
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]
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)

GFow ARE O, BLE o)Foj Fomie AuHu, 47 ofd @ dumold 1S T2, (o 47
Soln FowRE Awd s} ojde] A@s|w Ad

Ciy 2L, 0(Cy €7) & -0(Cy EEEL)ZE 0]

R ofd, dHzeld, 7a%e3d £k ez 2den oF F oo AL o=

3 o7l ol ololm AshE -0(Cry X)), oy T2 37, -0(C, F2U%Z) T -C(ONRR 2 o] &
o]7 wowRH Muw s} olake] Ay R'E Qolm A" 5 glow;

Z247be] R 2 R'E= H, Cy 22 EE (G Alo]2Ed25E =ddoz AUy, R 2 RE o|So] iy
o] gl Ax Axe &7 0, N D S2EE MeE® s} ojate] 74 SEHZAANE do7 FHets 5 ®
= 69 sERAe]2Y neE P4 5 i

EE RE QA YAAE TPHE ol HAoR HEbed 9, SUNE mt FuE EE od F4a
=

olglat A9o], RE& HaA Bz, FAMoRE Fmw = ZzozoAL: gotdom R'e 47 744

uhsh o] oz AgE o} mi slgRolAaFolth. Bl UKo, R FRE, TTOR, wi 4|
A kst o] Qo2 Ak ofoln},

obg mi slEleld 1§ A5, AW nele] 4-91Ael AAHOH 1FOR ABE At 9% 12

O_u —_—
o,
~—

o} wi e 2ol 1§ Rol @ 4G Ads|E F2, OH, Aok, UER, -SONL, -COONR, ol2=
Qoz ABH €y B, -y TR, ok EE 00, FRAME PIZ AFH 00, H)S EF3

o, R % RE Al gt Ak 9as 3 W dpiperidine) FE 2 (pyrrolidine) 1eE 3

olg wi FEzold 1E Rl U B 44 A@v)E Fre, Teew ug, oY, Eguzozud
(trifluoromethyl), W& (benzyl), "|EA](methoxy), °lEA](ethoxy), WA2A](benzyloxy), EYZFOZWE
Al (trifluoromethoxy) 2 IF#H 2 H-1-7t=2 R (piperidine-1-carbonyl)<& Z3F3tc}.

v IR F43 sgRelA, R R R = ol5e] Rase] i Ak Uxs @ 0, N B s2RE Y

6

g skt olge] 7 dHe AAE AR FRHA S ol AR K= dolz ABW 5 L 62 9

Hael2e wels g4se, R 47 o8 e} g,

weh A8, R 2R o] -2 B Az ARksh BA s olde] ey R dow Mg 6-

o FEH A1 S s FAETH.

9
32

2a

uch o A"sl, R % RTol old) 949 6-€ mele dsleld = gkl neeln, it AdetA: o
Hapd melolth, R 2 R7F wdea 1S d4gse 49, A7) Aow uiet zro] sh ol4ke] R A7)
ololz AFE 4 glont, o]So] RaEle] gl A Uash ¥4 F#eH (piperazine) 4-EA M A vl R
BERCECE @Xéﬁhﬂ Agkato] s4aba] 19] 4tRo] s7] #48t4] 1Be] §Zo|r}:
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OH

R, n, R 2 RE 384 19 140 7145 vle} 2o},

53], AA A7) R o, ez ofd, -0-obd, -0-sH ot E= = 2|
= Egetn; A7) ofd ¥ dEEold aFe ¥E, Uﬂ‘:é, e, EFEFoR
g, WEA], EA B EYESFOIUEAZEE AYE g o] XEV|R
wrp 449 237 R'E Ad (phenyl), dllelZo}&(heteroaryl), -0-#d(-0O-phenyl), -O-3de|2o}&, W=z
(benzyl), -CH(¥IH),, -CH-dHZotd H -CHEIHREOIH),& EFsi, 7] dH=zord 52 Jvd
(pyridinyl), <1E%Y(indolyl), ©]&A=U(isoindolyl), wWIEZAIZA(benzoxazolyl) WX ALAEY
(benzisoxazolyD 246 Aelem] | 47] <leje] R'= A7) 7|49 ke go] &g & ou}, wnoh Ads
= 22, vdg dd 9 EfEFoRvERNEH HAYE s o] AErr X3E 5 Q.

RSN B E

N

rio

sob4 1% 149 Bk AAE SN, R3E A7) 7148 sk o] shb olge] Row olelw Aghd of
=)

T dEH 2ol ol

P A, st 19] shEel s shehy 109 sHgEel HES Re s olgel A#) R'E el

R2a R2b
\ /
N
(R"), (R"),
OH
A7 R, n, R RT 2 RS dwEel g 1 i 1A= geld uleh 23 2= 0 A 50/t

71 AA-EA, 2= 0, 1, 2 =& 30|y, 71 AAEAE 0, 1 =& 20|},
Re 284 @AS, 2= 0olth) RS &=, -, &7, Wd, -0(C., &7) WadSA, ¢, T2,

“0(C,, Bzo7) T —C(ONRROM, R 2 R o]So] Raxme] 9= A A9 o m9et)d

H

(piperidinyl) T2 A7}, A7) RS HolW R Cyy Abo] 22 AZ ot}
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[0068] wrp AAsA, Ro] EAax @AY 77t R e Sgxor v Si Fm E
WA, WEA | EA, MASA] -C(0)-FHA B t]d E= -C(0)NH-Cyr A Z 20|}

[0069] 2 go] Ay 53] F4d3 s3tES 1] 38k 109 sgtEolt):
[0070] [3}s+4] 1D]
RG
N
N
Ry (R"),
[0071] OH
[0072] A7V R, 0 RR Yz shsh) 1, 1A, 18 % 10 sl 4] Z1AE nhe} 2o
[0073] slaha 19] gjtEe] AAde 3715 EFs.
[0074] 2-((2-F229d) (4-(4-v EA A D) ) o 2171 -1-2) | & ) 3] 3= (2-((2-chloropheny1 ) (4-(4-
methoxyphenyl)piperazin-1-yl)methyl)phenol) (33E 1);
[0075] 2-((4-E229d) (4-(4-H EA H D) 9 ] 71 -1-)H W d) #ll = (2-((4-chlorophenyl) (4-(4-
methoxyphenyl)piperazin-1-yl)methyl)phenol) (3}&%& 2);
[0076] 2-((4-(ASA)-3-FF 29 d) (4-(4-d EA g D) I o g7 -1-L)H v &) Hl = (2-((4-(benzyloxy)-3-
fluorophenyl) (4-(4-methoxyphenyl )piperazin-1-y1)methyl )phenol) (&%= 3
[0077] (4-((2-3te| =F A A D) (4-(4-H EA H D) I F 2 D) vl ) s D) (I 2 -1-d) W &= ((4-((2-

hydroxyphenyl) (4-(4-Methoxyphenyl)piperazinyl)methyl)phenyl)(piperidin-1- yl)methanone) (3}3E 4);
[0078] 3~((5-FRZ-2-3| EEAH ) (4-(4-W| EA H D) I H| 2131 -1-) W & ) -N-Alo] S = D il = o = (3-((5-
chloro—2-hydroxyphenyl) (4-(4-methoxyphenyl)piperazin-1-yl)methyl)-N-cyclopentylbenzamide) (&%= 5);

[0079] 2-((4-(MAEZA)-3-2F 229 d) (4-U-HEAH D) A A2z -1-d) v E)4-SF =25 E  (2-((4-(benzyloxy)-3-
f luoropheny! ) (4-(4-methoxyphenyl)piperazin-1-y1)methyl )-4-chlorophenol) (3}3E 6);

[0080] 2-((4-(AHEFA)-3-EF229d) (4-(6-EF 22 Zx[d] o] 2FAE-3-) A HA g d-1-¢H ) dl = (2- ((4—

(benzyloxy)—-3-fluoropheny!l ) (4-(6-f luorobenzold]isoxazol-3-yl)piperidin-1-yl)methyl )phenol) (3}g= 7

[0081] 2-((4-(2, -gZ==d9d)Idad-1-9d) (o-E2)vd)HE (2-((4-(2, 3-dichlorophenyl)piperazin-1-yl1)(o-
yD)methyl)phenol) (3}3HE 8);

[0082] N-Alo| 22 E-3-((4-(2,3-HE2 29 ) I H 213 -1-d) (2-3lo| =5 A H ) v & )Wl =o}u] = (N-cyclopentyl-3-
((4-(2,3-dichlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl )benzamide) (3}3%= 9, NPB);

[0083] 2-((4-(MAEA)-3-ZF 2 2Hd)(4-(2,3-g F2 29 ) I f g -1-d)H e Hl = (2-((4-(benzyloxy)-3-
fluorophenyl)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl)phenol) (&}3+E 10);

[0084] 2-((4~(4-Z=229 ) e A g 1-1-d) (F D) e dl &= (2-((4-((4-
chlorophenyl) (phenyl )methyl)piperazin-1-yl)(phenyl )methyl)phenol) (3}3& 11);

[0085] 2-((4-(U-22=dd) D) a) A e etzl-1-d) (p-E2) vl E) 3l = (2-((4-((4-

_20_



[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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chlorophenyl) (phenyl)methyl)piperazin-1-yl)(p-tolyl)methyl)phenol) (3&E 12);

2-((4-F2299d)U-(4-Z229 ) (HAD)vE) g ehd-1-d)we) d = (2-((4-chlorophenyl) (4-( (4~
chlorophenyl) (phenyl)methyl)piperazin-1-yl)methyl)phenol) (33+= 13);
2-(4~-(U-Z2=29d) (Fd)Hve) FHd F-1-) (4ol o d)d ) dl = (2-((4-((4-

chloropheny!) (phenyl)methyl)piperazin-1-yl)(4-ethylpheny!l)methyl)phenol) (33E 14);

U-(U-(U-Z2=29d) EdHve) FH -1-d) (2-slol =EFA ) v ) dd) (FHAZHd-1-¢)vet (4~
((4-((4-chlorophenyl) (pheny!l)methyl )piperazin-1-yl) (2-hydroxypheny! )methyl )phenyl) (piperidin-1-
yl)methanone) (3= 15);

N-APo| 229 E-3-((4-(2,3-HE 229 d) I F &} -1-9) (4-3}o| =FA]-[1,1'-H]F D |-3-) | & )yl = ol =
(N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33E 16);

N-Apo] 229 E-3-((4-(2,3-HE 229 d) I F &} -1-d) (4-3}o| =5 A -2 -H&-[1,1'-H]#H d |-3-L) v D )l =
olu|= (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-2'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (3% 17);

N-Ato] S 2 HE-3-((4-(2,3-t 229 d) ¥ HZH-1-d) (4-3Fo| =FA]-3' -H&~-[1,1'-v]Hd |-3-d) W& )l =
olu|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-3'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33+= 18);

N-Ato] S 2 HE-3-((4-(2,3-tZ 229 d) v A ZH-1-Y) (4-3Fo| =FA] -4 - E-[1,1"-v]FH D |-3-D) W& )ul =
olu|= (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(4-hydroxy-4'-methyl-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33+% 19);

3-((2' -2 2-4-3lo] EFA|-[1,1'-H] 7 |-3-4) (4-(2,3-T 22 29 d) T H 2 -1-L)H W D) -N-Ale] S = Gl
Zolul=  (3-((2'-chloro-4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-y1l)methyl)-
N-cyclopentylbenzamide) (3% 20);

3-((3'-EFRE-4-3lo] EFA-[1,1'-H] 7 ]-3-4) (4-(2,3-T 2 29 ) T A 22 -1-L)H ) -N-Ale] S =l
Zolu|=  (3-((3'-chloro-4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-y1)methyl)-
N-cyclopentylbenzamide) (33E 21);

3-((4'-EF22-4-3lo] EFA-[1,1'-H] 7 ]-3-4) (4-(2,3-T 22 29 d) T A 2 -1-L)H ) -N-Ale] S = Gl
Zolul=  (3-((4'-chloro-4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-y1)methyl)-
N-cyclopentylbenzamide) (3&E 22);

N-APo| 229 E-3-((4-(2,3-HEZ 229 d) 9 F &3 -1-d) (4' - B ~4-3}o] =EZA]-[1,1'-H]#H d |-3-L) v D)l =
ofm]=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(4'-ethyl-4-hydroxy-[1,1'-biphenyl]-3-
yDmethyl)benzamide) (33+E 23);

N-APo| 229 E-3-((4-(2,3-HE2 29 ) 9 F 3 -1-9) (4-3}o| EFA -4 - (F A 2l d-1-7F 2R d)-[1,1'-1] 7]
d]-3-d)H g ) =oln = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-4'-
(piperidine-1-carbonyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (3&E 24);

N-Atol S 2 HE-3-((4-(2,3-tE 229 d) 3 A& -1-Y) (4-FFo| =F A4 - A -[1,1'-H] A D |-3-<L ) W &)l
Zolu| = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl )piperazin-1-yl) (4-hydroxy-4'-methoxy-[1,1'-
biphenyl]-3-y1)methyl)benzamide) (3$HE 25);

N-APo| 223 E-3-((4-(2,3-HZ 229 d) 9 F 2} -1-4) (2' - B~4-3}o] == A]-[1,1'-H]H d |-3-L) v D)l =
olu|=  (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(2'-ethyl-4-hydroxy-[1,1'-biphenyl ]-3-
yDmethyl)benzamide) (ZEE 26);

N-A| 22 E-3-((4-(2,3-YUE 229 d) I H 3 -1-9) (2 -EF L Z-4-3}o| =FA]-[1,1'-H]F D ]-3-¢) v E)
W Zolu] = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(2'-f luoro—4-hydroxy-[1,1'-
biphenyl]-3-y1)methyl)benzamide) (3$+E 27);
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N-APo] 22 E-3-((4-(2,3-UE22H ) I H 213 -1-4) (3 -EF 2L 2-4-3}o| =FA]-[1,1'-H]#Hd |-3-) v &)
Wz ol = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(3'-fluoro-4-hydroxy-[1,1'-
biphenyl]-3-y1)methyl )benzamide) (3}3+E 28);

N-Alto] S 2 HAE-3-((4-(2,3-tZ 22 d) VA gHA-1-d) 4 -EF L Z-4-3}o| =EA]-[1,1'-H| ¥ d ]-3-d)Hd)
Wz ol = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-y1)(4'-f luoro-4-hydroxy-[1,1'-
biphenyl]-3-yl)methyl)benzamide) (3= 29);

N-APo| 229 E-3-((4-(2,3-UE 22 ) FH & -1-Y) (4-3}o]| =FA-3'-HEZ-[1,1'-H| = d |-3-)d & ) ul
Zojn| = (N—cyclopentyl—S—((4—(2,3—dichlorophenyl)piperazin—l—yl)(4—hydroxy—3‘—nitro—[1,1 -biphenyl]-
3-y1)methyl)benzamide) (3}FE 30);

N-Atol F 2 E-3-((4-(2,3-HZF 223 9) I | ZH-1-d) (4-3Fe )| EFA-3 -2 d-[1,1'-0]Hd]-3-)H &)
Wz ol = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-hydroxy-3'-sul famoyl-[1,1'-
biphenyl]-3-yl)methyl)benzamide) (3% 31);

N-Alto] S 2 AE-3-((4-(2,3-tZ 229 d) I HH-1-d) (4-FFo| =EF A2 -(EZ ZF=2vE)-[1,1'-v]Hd |-
3-d)vE)wl=oln = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-hydroxy-2'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (&3E 32);

N-Alto] S 2 AE-3-((4-(2,3-tZ 229 d) I H&H-1-d) (4-FFo| =EFA-3' - (EZ ZF L =2vE)-[1,1'-v]H L ]-
3-A)He )l Zoln = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-hydroxy-3'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (3}&E 33);

N-Alto] S 2 AE-3-((4-(2,3-tZ 229 d) I H&H-1-d) (4-FFo| EF A4 - (EZ ZF 2w E)-[1,1'-H]H L |-
3-A)He )l Zoln| = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-hydroxy-4'-
(trifluoromethyl)-[1,1'-biphenyl]-3-y1)methyl)benzamide) (&3E 34);

3-((2'-Alo}e—4-3lo| == A -[1,1'-H]#H| D ]-3-Y) (4-(2,3-H F 2 239 d) I A g 2-1-2) w & )-N-Alo]| = F &l
Zolul=  (3-((2'-cyano-4-hydroxy-[1,1'-biphenyl]-3-yl)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl )-N-
cyclopentylbenzamide) (3}3E 35);

3-((3'-Alo}e—4-3lo| =2 A]-[1,1'-H]#H D ]-3-Y) (4-(2,3-H EF 2 234 d) I A g 2-1-2) w & )-N-Alo]| F = H &
Zolul=  (3-((3'-cyano-4-hydroxy-[1,1'-biphenyl]-3-y1l)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl )-N-
cyclopentylbenzamide) (3}3E 36)

3-((4'-Aop—4-3to] =2 A]-[1,1'-8]H D ]-3-Y) (4-(2,3-t) F 2239 d) ¥ 3 g} d-1-Y ) v & )-N-Alo]| Z = el il
Zolul=  (3-((4'-cyano-4-hydroxy-[1,1'-biphenyl]-3-yl)(4-(2,3-dichlorophenyl)piperazin-1-yl)methyl )-N-
cyclopentylbenzamide) (3+3E 37);

3-((2'-F22-4-3lo|E2A -4 —-(EgZF e 2mdE)-[1,1'-¥H<d]-3-2)(4-(2,3-T) 2229 d) 9 | g} 2-1-Y)
HEg)-N-Alo]|F 2 el Zolu]| = (3-((2'-chloro—4-hydroxy-4'-(trifluoromethyl)-[1,1'-biphenyl]-3-y1)(4-
(2,3-dichlorophenyl)piperazin-1-yl)methyl)-N-cyclopentylbenzamide) (33& 38);

N-APO|E22HE-3-((2' 4" -UEFZE2A4-FFo)|=FA-[1,1'-H]7d]-3-9)(4-(2,3-TE229d) FHZH-1-<)d
gyl Zolu] = (N-cyclopentyl-3-((2',4'-dichloro—4-hydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)
piperazin-1-yl)methyl)benzamide) (3+3E 39);

3((4'-Z22-2" 4-tspo]|=FA-[1,1'-H]#d ]-3-9) (4-(2,3-"E2 29 ) I H 2} -1-L ) v & ) -N-Alo] &=
Al Zo}u| =(3-((4'-chloro-2',4-dihydroxy-[1,1'-biphenyl]-3-y1)(4-(2,3-dichlorophenyl)piperazin-1-
y1)methyl)-N-cyclopentylbenzamide) (3&% 40);

3~((4-(4-2F2=29d) I H2H7-1-) (2-3lo] =5 A F d ) v & ) -N-Alo] S 2 FE Wl Zofr| = (3-((4-(4-
chlorophenyl)piperazin-1-yl)(2-hydroxyphenyl)methyl)-N-cyclopentylbenzamide) (3}&E 41, NCK1);
2-((4-2=2=2949)4-2,3-tZ==29 ) gH-1-d)ve) dl = (2-((4-chlorophenyl) (4-(2,3-
dichlorophenyl)piperazin-1-y1)methyl)phenol) (3}3+E 42, NCK2);

2-((4-(2,3-vZF 22999 H-1-9) (3-HEA ) v ) d = (2-((4-(2,3-dichlorophenyl )piperazin-1-
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[0130]
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[0134]
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y1)(3-methoxyphenyl)methyl )phenol) (&3tE 43, NCK3);
1-(5-((4-(2,3-g 22249 d) A 27 -1-4) (2-3Fo| =5 A H ) v &) E] 2. 3 -2- ) ol &F (1-(5-((4-(2,3-
dichlorophenyl)piperazin-1-yl)(2-hydroxypheny!l )methyl)thiophen-2-y!)ethanone) (E}ULKI 44, NCK4);
2-((4-(2,3-g 2=z =29 d) vy H2td-1-9) (Y= gd-1-d)w e ) A= (2-((4-(2,3-dichlorophenyl)piperazin-1-
y1)(naphthalen-1-yl)methyl)phenol) (3+¥E 45, NCK5);
5-((4-(2,3-yZ2=29d) 9 7 &3-1-9) (2-3lo] EF A H ) W & ) F &-2-7F 22 d| 3} o] = (5-((4-(2,3-
dichlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl) furan-2-carbaldehyde) (3} 46, NCK6);
2-((4-(5,6-tE 2 20| E2 A1, 5-T<l-1-d) I F| 2}x1-1-9) (2-EF e 2-3-vad g d4-Hwd)dl=  (2-
((4-(5,6-dichlorocyclohexa-1,5-dien-1-yl)piperazin-1-yl) (2-f luoro-3-methylpyridin—-4-y1)methy! )phenol)
(3} 47, NCK7);
2-((4-(2,3-"v 229 D) Iz -1-d) Y- (B FF e zda)ad)deE) dl = (2-((4-(2,3-
dichlorophenyl)piperazin-1-yl)(4-(trifluoromethyl)phenyl)methyl)phenol) (3}&E 48, NCKS);
2-((6-Z2=2-5-vEd g d-3-4)(4-(2,3-"E2 29 ) q 2}z -1-d) v ) d| = (2-((6-chloro-5-
methylpyridin-3-yl)(4-(2,3-dichlorophenyl )piperazin-1-yl)methyl)phenol) (3}&= 49, NCK9);
2-((4~-(2,3-yZ=2=29d) 9 -1-d) (I d-3-d) v ) d = (2-((4-(2,3-dichlorophenyl )piperazin-1-
v1)(pyridin-3-yl)methyl)phenol) (3}gHE 50, NCK10);
1-(5-((4~-(4-Z 229 d) 9 H &7 -1-d) (2-3Fo| =5 A H d ) v e ) E] 2. 3 -2-< ) ol &F (1-(5-((4-(4-
chlorophenyl)piperazin-1-yl)(2-hydroxyphenyl )methyl)thiophen-2-yl)ethanone) (Eiﬁltl 51, NCK14);
3-((4-(4-2=2=299) I 9 2p1-1-9) (4-(Hol D o}r| o) -2-3lo] EFA F ) W e ) -N-ALe| 2 gwl 2ol = (3-
((4-(4-chlorophenyl )piperazin-1-yl)(4-(diethylamino)-2-hydroxyphenyl )methyl)-N-cyclopentylbenzamide)
(3}3HE 52, NCK16);

N-Alo] S 2HE-3-((4-(2,3-H 229 D) I 7 2}1-1-4) (4-(H o D o}n| ) -2-8lo| EEA] i ) W e )l = opm| =
(N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (4-(diethylamino)-2-
hydroxyphenyl)methyl)benzamide) (3+gE 53, NCK18);

N-Ato] S 2 E-3-((4-(2,3-HE 229 d) I 7 2}1-1-4) (2-3}o] EF A4, 6-TH| ZA A ) e ) wl ol = (N-

cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl)(2-hydroxy—4,6-dimethoxyphenyl )methyl)benzamide)
(3}gHE 54, NCK19);

2-((4-E22Ad)4-(4-Z229d) I d R -1-) e d = (2-((4-chlorophenyl) (4-(4-
chlorophenyl)piperazin-1-yl)methyl)phenol) (3}¥E 55, NCK20);

2-((4-(4-Z=2=29d) g9 z87-1-9) (6-HE g d-3-d)H &) # &= (2-((4-(4-chlorophenyl)piperazin-1-
y1)(6-methylpyridin-3-y1l)methyl)phenol) (3}&E 56, NCK21);

2-(0-EHU-(p-E2) g ez-1-d)WE)H=  (2-(o-tolyl(4-(p-tolyl)piperazin-1-yl)methyl )phenol) (3}
= 57, SG1)

2-(4~-(p-E2) I HGH-1-¢) U-(EgEF 2w ) H v e) = 2-((4-(p-tolyl)piperazin-1-yl) (4~
(trifluoromethyl)phenyl)methyl)phenol (3}&E 58, SG2);

N-Apo| 22 E -4~ ((2-3}e| =51 H D) (4-(p-F ) I d| A -1-d) ol &)l = FﬂlE (N-cyclopentyl-4-((2-

hydroxyphenyl ) (4-(p-tolyl)piperazin-1- yl)methyl)benzamlde) (3= 59, SG3);

2-(4-Z=2=2949)4-(p-=B)HH e -1-d) v ) dl = (2-((4-chlorophenyl) (4-(p-tolyl)piperazin-1-
yDmethyl)phenol) (3}&E 60, SG4);

2-((3-HEAHE)4-(p-E) v At -1-d) W E) H = (2-((3-methoxyphenyl)(4-(p-tolyl)piperazin-1-
yDmethyl)phenol) (3}&E 61, SG5);

5-((2-3to]|=F A8 ) (4-(p-E2) F H g zl-1-d) W d) F&d-2-7 284 v sfo] = (5-((2-hydroxyphenyl) (4-(p-
tolyl)piperazin-1-yl)methyl) furan-2-carbaldehyde) (3}&E 62, SG6);
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2-((6-HE 9 d-3-4) (4-(p-EH) I H = -1-L) W) Hl &= (2-((6-methylpyridin-3-yl) (4-(p-
tolyl)piperazin-1-yl)methyl)phenol) (3}+g= 63, SG7).

Shet4 1) Sk sfb 2e) etelstol =g s 3ol 1 9 SHe 49) W Ekboronic acid) 2 ¥

37 R R R e ke 19 gelw npsl 2ok,

OH

A7) R'e shet 10] Aold wpe} o

A7) Bkg-2 HEfA] A~ ¥E&-(Petasis reaction)o]™, A&l 3 A (nucleophilic) O 2A 3182 490 RE
AS AFEEHE 3R BEY WX -3 ¥H3-(3-component boronic mannich- type reaction)o]™, 3}sh2] 2
o] gl slo]l= F=A (salicylaldehyde derivative) 2 3}8F2] 39] o}ulS WHSA|AH 2L Ehih-ElA 4
s A, Y] e~ 9 HEAI whgste] 3xF ofwl(tertiary amine) & IS oW
(iminium) &2 F4& 53l 2P=Ar)

A3 vk s 7] &, oS S99 fSak(dioxane) ¥ & A|1EY oH Z(cyclic ether)E ¥33IT),

HAsAE, A7) ZRAAE
i. 38k 29 35S 3te4] 39 e wMSA A FA ovlE F& EdEE EUES IAsteE AL
ii. 1 @AY APET g5 49 SFES EA7E dAE E2FS.

AdaAE 11 dAE
71 w7k 5kl A5, ol oF 85 A 95CoH, MEF Ao R °F 90

7] A ES e olAlH o] E(ethyl acetate)®} 72 A2 fvlz2 FE3 4 i, AA A s}7] 7|AE 6}
9} Zo] qF WHE AFESHY x 2 AATE = Qo
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i s Eobdel B9t 19 PR 5ok 59 HABE W] ofs Ro| T3 ety 19 PRy

AzE 5 ek

[Feh2) 5]

A7) R 884 10 R'ol tha) Aolwl npe} zo] ez A3

e

o
o
il

T e ZolH ol

Zetg Fvll(palladium catalyst) AolA 2=2=7] AEE ¥HE(Suzuki coupling reaction)& AR

shsha] 59] SgtE FAHO Ja A AH o R o] &IMSIAY FAHE HeR AxdE 4 Q.

stekal 19 eSS AFxdshe WS 2 By 7 JEHE YERd

3}sha] 19 3FELS Bel-2 #EF AME 2 RE(Bel-2 associated death promoter, BAD) Wl A S- A 3] /3l gk
ZA/QATE = a, 53] & MEoA Bel-2 #HE AME T2 RE(BAD) @Al AAIsLE A3/t /o
A 4= k. 7] BADS] Al /st d/ A= Akt/DW A 7]volAl Blprotein kinase B, PEB) 2} &&= &7
Ser/Thr Z|WolAledl kS mX=x] ¢k FASTE, weba], stehe] 19 33E2 A4 o= BADY QAHstE A
3 /3l gz /A sk,

BADS] A &l/steFzd2 Bel-2/BADS] w A -tk A Qe o] ~(interface) oA &4A IFH(groove)E 2HA]
st ek 19 FitEe] o8] FAEn. FrEH o, I 19 FES HEEEIAE Rololy
(dichlorophenyl moiety)E 2zti= 17F WA o] Leu-97, Trp-144, % Phe-1989] SW-Al<&d] 93] A H <lH
o] el 71491 444 % 7 (hydrophobic side pocket)& XA g},

51 19 FFRE o A
BADS] 73 AsAl/ ek A o], 3
B QIEY) AE SHES FYA7IT, AT Aol 92 v wor] BAD ANste EH Sold 5

=4/ A8 S ST,

steka] 19 shetE2 MCF7 Alxel oigh 3ok &Aol dis) ==ed ak3la, MPB(stdE= 9)7t 718 4gs 33
5 Ak, olojA NPB= A EEHIH F7 A3 M E(mammary epithelial cells)(MCF10A =
MCF124), AA ZrA|E(hepatocytes)(L02), ¥t (mammary carcinoma)(BT549, MDA-MB-231, MCF7, T47D,
BT474), AW eer(olA7kek(Ishikawa), Eccl, RL95-2, AN3), FA¢H(SK-OV-3, OVCAR-2, Caov-3, HEY (2,
Ovcad33), 7+¢t(Hep3B, H2P, H2M), wh®<¢F(HCT116, DLD-1, Caco-2), HAHASH(PC3, LNCaP, DU145) = #H4-<t
(AsPC-1, BxPC-3) A1 zjdo] thel H71ect. NPBE RE AAME QA EFA oFLENAE Fo&7A 3
BAIAIL, NPB= A HAE 2 EEstE G Ay Axe dis] A2dAQ EAdo] vERA gttt
Laplacian-modified Naive Bayes classifier® A}&3}o], NPBS BAD W a2 NPBO| <17t A& oS3 <
A3 (in silico) HA o= A2k},

132, 538 +9, AelHd, T, A, R, ARAd 2 A o Al A
]

NPB= oF A2 WHE A ol XEAZ ME AES FE31E Ao vy oy G (Edstd) Am Axe A
Xz E*é a7 gl
OIXEAAE HAE MXEL AYPHl EAL XA IMA ¢ 8H(externalization), Zh=ItolA] &4 2 Al

DNA @9 3lc}. &lite] AASFEjol A, NPBE FITC-ob¥llAl-y 2 g o =3l ZaufF IS AL&3to] MCF7 A|Eo
gt ol X EAIAE YUERHATH. FITC-obdl4l-V Gl v el &48 g13tal PI A& $7] ol EAIX~
APAE ge, oyt A FhaulolAl 3/7 A3 o] Q).
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wpeba], 2 o] 7 FEjell A, oJokEo® ALgEly] 919 shsha] 19 shgtEo] Al

b4 19 e

rlo
o2

A= BAD st Sl ¢F ARl 59] ARgHT

Tk ool Am Rl AFEHIL, 4V PR A8E d8E e #AA A 19 fFrEES Fose ©
AE E3her
A7) 3FrEe B3] BAD Qlatslrl EAEtE o X824 §83H, odE 5o ] g Sk, Ay,
2%k, eE, oiget, AYEAY, B AFY = thE BADZL J4tstE Au-fEE dd 5 A

o] F7b FejelAM, stehy 19 etE B

oFA|stH o2 B8 HHALE REA, s4A, @A, JHIA, AdFA,
2, F-H2A, A WA A (anti-static agent), AHDAA, F-A3A, #H, =
A, ZtaA, BREA, A, F3A4, AEY AERo~ B, FHIA, U2 F

2 HE7ksw FYA EE olE RYAY gole 27
=

it

I
=
AELE 27 U %ol(intraperitoneal administration), ZH&w %o

(hepatoportal administration), A% W Fo(intravenous administration), ¥4 W F<(intra articular

O AAGElA, W e ope

administration), #& Ho]x& T Fol(pancreatic duodenal artery administration) E¥ <5 W F9o
(intramuscular administration), T+ o] 9o %3t T2 o) A&l Hr},

S Fxste] Bop GAlskAl dgd Aol

E 1) 2 % 1D)E FFE 19 1R 2 CC-NR 2 ERS vebd Zoloh,
= 2% 318HE 29 TC-NIR ~#EUS R Aot

% 3a 2 % 3bi 53E 39 H-NR 2 C-NR ~FEAS vehd Aol

% oda 2 % 4bE SFHE 49 HNR 2 C-NR AHEDS gEbd Aot}

% 52 2 % 5bi 83E 59 H-NMR 2 C-NIR ~FEAS vebd Aol

%= 62 3E 69 H-NMR 1S YERA el

= 72 2 7bE FEE 79 H-MR 2 C-NR ~HEAS b Aot

= 8o 31HE 89 TC-NIR ~HEUS Ehd Aot

552 9] HNR 2 LOMS 2FEAL e Zolt},

ki
O
o

V)
©
o
i
ot

% 102 382 109 H-NR ~FEAS Jeld Zolt).

T 110 29 AEF W9lel A NPBL 1503kl

= 12: NPBE & AEFAM AE AEHS JA|sta ofEEAIAE X3}

9, A, g, 7F i, AEA 2 HF o AEFESE Lot o AT AEH gk NPB(5ul) 9
a3, (A) AXE AEH B) 7b2dA 3/7 A (caspase 3/7 activities) @ (C) A EXEALS c} 2o 71A4%8
upel el ApoTox-Glo™ A5 4] 7]E(Triplex Assay Kit)E AHgste] H7bsiddch. A4 f94

(Statistical significance)<> GraphPad Prism 5& A}£3}9] unpaired two-tailed Student’ s t-test® H7}s}
Art. A7) A(colum)& 45 AA(triplicate determinations)?] HwS yebdch; oi(bar), =SD. #+P <
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0.001, *P < 0.05. a1 RFU, LEHXJ. ﬁé% @9 (relative fluorescence unit); RLU, Atz 2% 9
(relative luminescence unit), #; ¥|-¥H38H E'H3d A3 AME(immortalized epithelial cells); MB-231,

MDA-MB-231.
% 13: NPBE MCF7 A XA o} EEA 2~ AXE APES A3,

(A) MCF7 A|Ze] o}ZEAA AE APEE 10n

V-FITC A& X-Fell FAHL PI g8 V-5 2l ch il X5 yehla,
2 Sl AHEHE %27] oL EAA AEES 3, 9% g AHEHS 9AL Al (necrotic cell)% L}E}
, LEE AT AHEHE 3] ofXEAIA MEE YERAT o}dlil vV F PI d ]‘34 I5& 7t AREHelA
()2 FAEAT. (B) MCF7 *1]53_94 A F7] A2 10uM NPBE AHEs & fAx ZAHS /\}%3}04
#rh. (C) NPB T& DNSOOl =F¥ ¥ AlamarBlue® A& 48 AME3ste] 3D Matrigelol 149 &<t
©OMCF7 Alxo] o3 A ZFEue] AxE AEH. (D) NPB H+= DMSOO ==4¥ ¥ AlamarBlue® A&
(viability assay)= Al&3lo] AT E ol7H(Soft agar)olAl vlkE MCF7 Aol o3 AAHE FZY AXE
&2, (E) NPB =& DMSO =& 5, MCF7 AlXEo| &) WAdE =3 FZY(foci colonies)?] AT g v}
g A BE B WHE ZIAE vle} Zo] FEHAT. FAZX F2Ad(Statistical significance)
GraphPad Prism 55 A}83}¢] unpaired two-tailed Student’ s t-test® 7}t th. A7 E(column)S 45
ZAA(triplicate determinations)®] <& WYeEbATE; of(bar), £SD. ##P < 0.001, *P < 0.05.

g

e
o
, 0
>,
H
HE
=
rE
tlo
>,
ofo
ol
9
||
N

A, opual

= A

%= 14: Fetgr U@ g Z#=E F9(surface plasmon resonance, SPR) #2412 BAD w a3} NPB 3}3E9
A5 2ES o F3).

(A) BAD ©d X B {313} NPB2] SPR 4ol 9l 4~5% AlA 1% (Sensorgrams). “37] BAD ©@¥d X B {HL
CM5 AA] H(sensor chip)e] ¥EHo| AT}, theksh Fhst AIFHFE) e

gk F5(20-100 uM) Al NPB §94S 59

St A 712" A3 A% 92 (result binding responses (RU))S AT, A7) ZA3= BIA H7}
3.1(BIA evaluation 3.1)= AF&3te] &4t (B) HI2® EZH(western blot, WB) #41<
A gk & NCF7 Aol A BADS] Ser99 <S14kst & B7ieksich. (3hdh) wl=, NIH ZH5E Image
(http://imagej.nih.gov/ij/)& AH&3te] WERH niel o] BAD Q1AFsH(Ser99), BAD 3! B-ACTINY
Hk-S-(dose-reponse) & ZH-E] NPBe] A4FE 1Cs. (C) WB 41L& AL&3te] NPBZ A 2]dF 3 MCF7 Ao 1 BADE’J
e B v wy A& F‘lo}oq NPBZ A &3+ % MCF7 A|EoA A3
AE 9 AEX S B E} B #41& flall, 7FAd HA AE FE=
SDS-PAGESIA] 5417151 1 %3} vt B-ACTIN(ACTR) S A% §d1 %] e
AY dEzToZ AT, kDadlA HEE @A ‘QHEJ A7]1E dFl vEh Q).

o o l-u

= 15: AKT AZe 532 o AlE FollA NPBE Eo|2 o g BADQ| 1413} (Ser999]4) S o)A},

K

(A) WB 41 NPBGGuIE A & ek, wag, A9, Agulmet, AT, a2 Agdde
ot oF AT WelAA Q1AkshE Q7 BAD(Ser75 2 Sdr99elA) 2 BAD wWlAe] £FS Wrbetgint,
=
U

o}n}lv

BADE AE faEo A gixFoz AgsdTt. (B) WB ¥41S AM&3}o], pBAD(Ser99) % pAKT(Ser473),
MCF7, Caov-3, ©]Al7}ek(Ishikawa), B AsPC-1 A EolA AKT 2 BADY ==& Hrlsldtl. AIEE s $
&l AKT SJAIAI(IV) 2 NPB Z472+e] 5uMES ARE3HITE. AKT @] AR W&ol 7|A® nkel o] AKT A}
Aol gt Z-2 o] (short hairpin, sh)-RMA (1&2)9] €A]HA-E A A3 (transient-transfection) & A3}
of 2AHAT. B-ACTING AE &af=el st d¥ s o=m AREskgivt. WB 45 fal, 7H8A dA Al

o] e ERH3H Y. kDadlAd #HEH

¥ FEES SDS-PAGEANA AEA71a Bd Wi 71AE npeh 7
WA e A= A5 vehg glok. o # v-wds EskE-AE 5

= 16: BAD 23 ¢ siRNA-vi/lE ZrAae o AlEFONA NPBY &3S WA 3},

(A) WB EA]S Alg3dte]l 5uM NPBE A3 3, MCF7, BI474, Caov-3, ©]x7}e}, AsPC-1, & DLD-1 Aol
pBAD(Ser99) &4 2 BAD wulde] &S Hrlakgity. BAD @Al At BAD dARAl] AHAH e 714
(small interfering, si)-RNAS] YA I-HALAE Ab&ste] dd= ATt 7H8A A AE FE5ES SDS-PAGE
oA Azl 22 2 W] ZiAE ukel o]l WY FREYEt. B-ACTINS 8 dixv o=
AFE-EATh. MCF7, BT474, Caov-3, Ishikawa, AsPC-1, % DLD-1 Aol NPB(5uM)<] &3, (B) A% A=
2 (C) FF2=3bA|(caspase) 3/7 S ApoTox-Glo™ A= BAl 7] E(Triplex Assay Kit)E A3l H7}s19)
o BE A2 WE A" ket 2ol FAHAY. TAA #9442 GraphPad Prism 58 AF&3hH
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unpaired two-tailed Student’ s t-test(P < 0.05% 2|3 Aow uyg)Z H7Fsldct. A7) d(column)S
2% ZAA(triplicate determinations) Hg YeEbdtl; oli(bar), £SD. P < 0.001, *P < 0.05. FaL:
RFU, A2 &% o9 RLU, A4 23 o9,

tlo

= 17: NPBE frHketell A BAD Ser999] QI4F3l=E AA|sta £ Al A3},

\3

2

I

) =42 4 el Z1AE® Hkel Zo] BALB/c-nu 9 wR-ZolA o] FF FI 54, FE(0=5 7 1F)S H

Z(vehicle), bmg/kg NPB =i 20mg/kg NPBZ A&, A4 F% W E(relative tumour burden)< 7]

SRt S E FAE AY 77 ok vld 54t (B) NPB X1E Q¥ (treatment regime) & %S AA|

I FAZ SANEY. gFEHe A" FUdo] 2% el 9ddk. (C) p-BAD(Ser99) % BACS & Z

3l7] 913 Fk 229 WB. 7184 WA AE FEFES SDS-PAGEAA ZHEA17]a W2 7]AE ule} 7ol

o Em"sltt. B-ACTINS 99 tixrom=A ARREATE kDaolA AEd Tid Wi=o 37
s

=
o

lo

ot o

1 =
Efrt 9lvk. (D) <12F-BAD(phospho-BAD), BAD, Ki67 ! TUNEL 14| Z=2#sh4 gl
-pBAD(Ser 136) Z#]Z2< &A(Santa Cruz Biotechnology), vH$-2~ &-BAD REw=F2Z(Santa Cruz
Biotechnology) @ 3-Ki67 &4 (Abcam, abl5580) 0.2 W F X8t 1 &|vtE A (hematoxylin) 0. & G2
o}, W E Z)AlE wke} o], TUNEL Apoptosis Detection Kit (Gen Script USA Inc.)E AF&3}e] o} X EA]
2 DNAE #HEs9Y9. BA4 #24LS GraphPad Prism 55 A3l unpaired two-tailed Student’ s t-
test(P < 0.05% ®93 o=z uyE)R FrEeok. A7 E(colum)e A5 ZAA(triplicate
determinations)®] H+3 ekt wd(bar), £SD. #+P < 0.001, *P < 0.05.

o T 3 ool O fu ok

=3
%o
%

£

X 18:

(A) =" B3 248 A183le] NPB(10uM) A2 7]zte] S7kek & MCF7 Al3Eel A pBAD, BAD, pAKT 2 AKT<

2 S Frlstdnr. 7FeA WA AE FEES SDS-PAGEAA FEAl7)ar HPE 2 71"
niel o] W EZE ST, kDaolA AEE A M=o Ir|E dFdd HAIF k. (B) FlvfolA]l E <l
2rste 71Ae gawl B3k B2 (Proteome Profiler Human Phospho-Kinase Array Kit)& Abg3te] ZHAEH A},
AE g8 Ax Aol 37TolA 12417 5<F NPB(10uM) Ti= DMSOZ Hel® MCF7 A%, F¢ J4 dr:
Image] &~XE9 &3to] FAHALH sH7]o] YERSIT.

os]
=
(e
w
D

=

©
©
-0,
r
o
Lo
A
AN

2
Gl
>,

= 19%= 3 NCK5e] H-NR 2~ E &S Jebd o)t

% 202 ST NCK169] H-MR ~#EHS UEld Alolt),

)
i

= 218 32 NCK18S H-NIR

[
s
[
o
o

el Aelt,

= 22A, 22B, 22C, 22D @ 22E: <o A|EFO)A] NPB F+Z-7|9F FAFA (structure-based analogues)®] I1Cs, %t.
=z NV, #fle.
25e AN A PG

2 o] dAdE A= AMSH £

SER LR RE:

oIzt B3ty 9 Aby] A EF, MCF10A 2 MCF12A; 2 E4d€3le 7+ A¥5, L02% American Type Culture
Collection (ATCC, Rockville, MD)EXE 3ZE393 ATCC A& (propagation instructions)o] waf
vl oFsllty. MC AEF, MCF7, T47D, BT474, BT549, 2 MDA-MB-231 (MB-231% ZAE); Ad Wi ¢ NzF
o]\ 7}¢}(Ishikawa), ECC1, RL95-2 @ AN3; 7HAlZ ¢k MIEF, Hep3B, HoP, 2 HoM; wid¢t AXEF, HCT116,
DLD-1, % Caco-2; @ M ¢ M3EF, PC3, LNCaP, DUl45% American Type Culture Collection (ATCC,
Rockville, MD)ZHE #5339, W4 o AlEF, SK-0V-3, OVCAR-2, Caov-3, HEY C2, & Ovca433& A71=
2 Iy dgu(NS), J7FEE ¢ 78 A4 Dr Ruby Huang A@AolA B5&Act. 314 o AxFe A
Zhx2 =g st (NUS), A7FEE ¢ 38t A4 9] Prof. H. Phillip Koeffler @AM 5319, RE
oF AEFE ATCC XA wa} wjdFsladct. AKT A4l IVE Calbiochem (San Diego, CA, USA)olA]
TYattt. BAD AA 2" X(stealth) (sh)-RNA-BAD(shRNA-BAD1, 5  -GCUCCGCACCAUGAGUGACGAGUUU-3™ %
shRNA-BAD2, 5 AAACUCGUCACUCAUCCUCCGGAGC3’ )+ Life Technologies (Singapore)olld F+Q43tith. AKT AR
ShRNA(shRNA-AKT1, 5 -CCGGCGCGTGACCATGAACGAGTTTCTCGAGAAACTCGTTCATGGTCACGCGTITTTITG-3" 2 ShRNA2-AKT, 5
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[0182]

[0183]
[0184]
[0185]

[0186]

[0187]
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" ~CCGGGGACTACCTGCACTCGGAGAACTCGAGTTCTCCGAGTGCAGGTAGICCITITIG-3’ )&= Life Technologies (Singapore)@H-
B #3893, PLKO.1 ®E (Signa, Singapore)olx] S &2} ).

A ES 2427F 59+ FuGENE HD (Promega)ZE A}-8-3lo] 20nM shRNA (AKT & BAD) i gz ol S4
(Invitrogen, Carlsbad, CA, USA)S.Z UAA-PAHIAZ ths F71 #4& 439t defd ERHX ofn
t}o} A (Alanine transaminase, ALT), o}~y EZE|o]E E @ Aolu|i}olA] (aspartate transaminase, AST), ErH|o]
E tf3lo]=2Z Aol A (lactate dehydrogenase, LDH), A #|o}gl Z]upolA|(creatine kinase, CK), @ 9o}
A2 (blood urea nitrogen, BUN) A¢]& 7]E* AGAPPE Diagnostics Ltd.(Kerala, India)Z%E T43stt.
PADN oql 1

3154 1 3§20 g4 I EA

steta 19] 313tEe] Al A

9| &} 2 (Piperazine) (0.8 mmol) 2 2Feg]aedslo]=(salicylaldehyde) (0.8 mmol)S RBFe] 21 fuj=A ¢
2 2H(Dioxane) S AFE3E}e] oF 108 FoF W Ak, o 108 %, o} ®WEXH(aryl boronic acid)(0.8 mmol)
S 7] E¢E HUtsta oF 90TCAAN FA == EF(hot plate)olr S22 A T]SAHS AFE3sFe], oF 8A7
Tt AEH watstHA FAZATE. oF 8AFF &, dld olA|H| o] E(ethyl acetate) ¥ =& W3 E}EC A
7¥star, o€l olAHolE F& Eg Zu7|E ALgste] B ¥ AF Ad o] E(anhydrous sodium
sulfate) 2 AZAIZIY, o€ olAHOEE FIAA A E(product)S 58I Y. 543 de s A

AES Ay I2nE 289 (column chromatography) S Al&&le] Eujsts Ao g 53},

a3

sl7] % 1ol AlTH.

flo

i

1WA 15 % 41 A 638 BS54/ e AHeE AT Ao
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#£ 1
Hy Az]Aghsiole | 22 o) BEZA (Aryl | BHE(Product)
(No) (Salicylaldehyde) | (Piperazine) boronic acid)
1 CHO / HO._.OH O
. B
©:OH H N\_IN_©-O 1 O uCH—@—o’
O cl
2 CHO I/ / HO.__.OH Q
H-N N—@-O B
@Eoﬂ p— B0 H\,:]l~< >*0/
§ 2
i cl
3 CHO Iy / HJB.(I'I G
H- N 0
©:on N @ W -N_ N )0
oy Qe
0 F
4 CHO I/ / HO.,, OH O
H-N N—@—O .
X, ] E? Py ST
v,
O Ol
5 cl CHO VY / | Ho.__OH cl
\C[ B-N N—@-O B
a — $9 ,
0 0 "\_/ 0
O/m O
O
6 cl CHO I\ HO ... cl
o oo | &
oH
ol | Ho0
Q—o F
7 N~0 HO..OH O

Y
OH
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wy Sgdddsol= | mEzEl oFd REL (Aryl [ BEE(Product)
(No) (Salicylaldehyde) | (Piperazine) boronic acid)
OH ¢’ ¢l D "D
£ o e
9 @m I'N,_\H m\s,m @ .
OH il H NN
R ©Y° o Bl ™
i (-w :
10 cro - 2 HO..p.OH O
— B
@[Cﬂ ci Gl D l':u
[+
seallini
1 : CHO HO\B,OH Q _
o H--N‘I_\N I@ HO N N
e Q —
12 @m H0~B,OH Q _ Q
of H-N'(_\N HO N N
A/ —
> 4L
g 1
13 @m HO.B,OH @ Q
= w W @ HO N
O — )
! O O
Cl Cl
14 C:Cﬂ) HO.B,DH Q O
o wid % Ho N N
s e
O &,
" |
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[0190]

Wy A2 de o= | Ha|2RE oFd RE (Aryl | W4 E(Product)
{No) (Salicylaldehyde) | (Piperazine) boronic acid)
15 @z{m HO. B’OH
OH 7NN
H—N N
— ’Q
07 "N
(e
41 CHOOH HNCN cl Q D H
N O O
<
HO™"~OH he
Nickecular VWesght: 480.03683
42 CHO [+]] [#] CI ]
on HN N -
g N
NS
HO" ™ “0OH HO.
Molecular Wenight: 4477846
43 CHO [&]] [#] OCH, [#]
OH FN @l OCH; r"]ij
HM M
B r‘\H
HO" " OH NS
HO
Maolacutar Weight: 443, 3656
44 CHO Cl Cl l 3\ OH & o
OH — ﬁj
HN u@ H;C s OH| e N
S n_J
HO,
Molecular Wsight- 461 4040
45 CHO o Cl o]
T o ;
HN N ‘
HO" “OH (N

LD
HO

Molecular Weight; 463.3983
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Gk S ES e = N i F BT O REH (Aryl | BEE(Product)
{No) (Salicylaldehyde) | (Piperazine) boronic acid)
46 CHO T, ¢l OH e
I ool
HN N oHe” 0 OH | n N
u YO
Molecular Walgnt 4313113
47 CHO o] Cl F. N_\ [#]
= o3 PP [k 05
HN N =
©/ ALt ) (il ,‘f:j’
HO™ ~0OH
HE
Rclacular Waight: 448 3606
13 CHO T d CF; s (1
S oo XD
HM N O
— S
o
HD'B“‘OH
Walecuar Weight: 481338
49 CHO [#] Cl ] [&]
H V. SN a
HN M | TN
R g ' = rAN
B = N\/J
HO™™ “0OH HO
Malzcutar Weight; 4627993
50 CHO Ci Cl | =T [#]
H Vi “
'S, P
N B = r/‘ M
HO"“OH P
HOD
Maolecular Weight: 414.3276
51 CHO HNf_\N —@—CI 3\ OH
OH | B
@’ A W HsC s bH

%%J

Malzcular Waight 426,9580
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k3 Az] A SelE | ==z o d REZ (Aryl | BHS(Product)
(No) (Salicylaldehyde) | (Piperazing) boronic acid)
52 CHO V" [#] :
o [ Lot o
H I o
B HO
[/N\I HO™ 0OH
K
£
CHy CHy
Molecular Weight: 561.18
53 CHO ci Cl [8] D 0. 5 P
H YR N g r“‘w"\ij
HN N H m A
h" s HO.
N 070 "
M o~ £5
Mokrcukar Waighl. 55560
54 CHO Cl Cl
OH VRS
HM N
p—
HiCO C
0CH;
Molecutar Walghl' 58453
55 CHO b | Cl ]
HN N Cl
OH NS
HCJ"B"CJH
56 CHO o\
OH HN N Cl
S i =N
=
HD’B“OH
58 CHO P CF3
HN N
OH N

a s

HO -B “OH

Fale

Molecular Weight: 426.4740
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[0195]

[0196]
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ik de]Zddsiolt | 3«2k o REZ (Aryl [ A2 E(Product)
{No) (Salicylaldehyde) | (Piperazine) boronic acid)
57 CHO HNf_\N
HG’B“‘OH
Molecular Weight: 372.5026
59 CHO HNﬁN
OH
o L,
N
Ho P ~oH [ ]
M oH
O
a”
(3] CHO HNMN OCH; /@/
H
©/DH N/ @/ | (]
o N\/J
HO™ ™0H
Molecular Weight: 388.5020
B0 CHO HN,"_\N [&] U
OH N/ O DHIr’“‘N
N
HD’B“OH O
¢l
Molecular Weight: 382.9211
62 CHO HNK \N 3\ pH @/
OH (A | B 'DHF/‘\ i
OHC” O OH N
(0]
one”
Molecular Weight: 364,4806
63 CHO o
aH HM N L
=S Ko | N
~ g ®
HD‘B“OH N
I
OH N
Molecuar Waight: 373 4817
F 20 vebd SebEe whEA] 1ol vebd wpeh 3ol deb FHujstd 227] A
I NPB HE (3 29 1 @ #Fx)e +53

Cl
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HE

e
=)

X2

104
e 0 0 kO
e [ g & ~=
aOANQu mtmua _WDDG J.O.@u
‘mf;md ‘W@;wd ‘M@md ‘Mﬁmé

[0197]
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[0202]

[0203]
[0204]

[0205]

[0206]

[0207]
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36 @ Br HO.OH
- CL
N’\j
4 o
0% NH c:;©
&7
37 Br HO.. _OH
( i
HO
N"j
O LN
CN
0% NH GJ@
&
38 O Br HO.;-OH
HO Cl
N’\J
DS
3
07 NH G;©
& 7
39 @ Br HO . -OH
HO ©/Cl
PAe
N
L\/ G
0F"NH O
& 7
40

HONR (CDCls, 400MHz) 6 @ 3.691(s, 3H), 5.303(s, 1H, C-H), 1.184-3.691(m, SH-¥#|2}x %A AF(piperazine
protons)), 7.597-7.615(d,1H, J=7.2Hz), 7.341-7.323(d, 1H, J=7.2Hz), 7.060-7.189(m, 4H-ArH), 6.555-

6.815(m, 5H-ArH), 6.956-6.974, (d,1H, J=7.2Hz)11.85(s, 1H-OHbrdpeak); 13C NMR(400MHz, CDC13) & @ 50.854,

55.521, 69.50, 114.45, 117.17, 118.44, 119.547, 122.05, 127.78, 128.83, 129.01, 129.19, 129.84,
129.93, 133.89, 145.11, 156.60; &4 120-124TC. (& 1)

S 6‘1—% 290] EA

' NMR (CDCl;, 400MHz) & @ 2.539-3.065(m, 8H), 3.674(s, 3H),4.359(s,1H), 6.651(m, 1H), 6.740-6.804(m,

5H) ,6.855-6.872(d, 1H, J=6.8Hz), 7.086(m, 1H), 7.165(m, 2H), 7.280(m, 1H), 7.361(m, 1H); 13C
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NMR(400MHz, CDC13)6: 50.74, 51.76, 55.52, 75.86, 114.49, 117.24, 118.43, 119.62, 124.41, 126.58,
128.28, 128.54, 128.92, 129.20, 130.28, 134.66, 141.63, 145.07, 154, 156.18; =+=4 85-89T.(& 2)

[0208] 5lalE 30] EA:
[0209] 1H NMR (CDCls, 400MHz) & @ 1.194-3.079(m, 8H), 3.689(s, 3H), 4.336(s, 1H), 5.041(s, 2H), 6.672-6.702(m,

), 6.781-6.819(m, 5H), 6.863-6.867(m, 2H), 7.026-7.082(m, 2H), 7.196(m, 1H), 7.279-7.348(m, 5H);: C
NMR(400MHz, CDCI3) 6 50.770, 55.52, 71.26. 75.36, 114.46, 115.46, 117.16, 118.42, 119.54, 124.82,
127.34, 128.14, 128.62, 128.76, 129.14, 145.04, 156.14; =27 72-76°C .(XE 3)

[0210] 5lal e fo] EA:

[0211] 'H NMR (CDC13, 400MHz) & : 1.183-2.469(m, 10H), 2.557-3.684(m, 8H), 3.684(s, 3H), 4.412(s, 1H), 6.631(m,
2H), 6.745-6.813(m, 4H), 7.059-7.095(m, 1H), 7.191-7.216(m, 1H), 7.261-7.269(m, 2H), 7.351-7.409(m,

9H): C NMR(400MHz, CDCI3)§: 24.51, 26.525, 29.68, 43.60, 48.73, 50.71, 51.80, 55.51, 76.04, 114.45,
117.134, 118.366. 119.198, 119.52, 124.75. 126.74, 127.50. 128.04, 128.50. 128.79. 129.29, 136.18,
141.02, 145, 154, 156.2, 169.79(C=0); 5=7 78-82C.(% 4)

[0212] 5lelE 5ol EA:

[0213] H MR (CDCl;, 400MHz) & @ 1.186-1.650(m, 8H), 1.978-3.633(m, 8H), 3.689(s, 3H), 4.298-4.345(m, 1H),
4.421(s, 1H), 5.979-5.992(s, 1H) 6.736-6.803(m, 5H), 6.860(m, 1H), 7.192(s, 1H), 7.737(s, 1H), 7.304-

7.339(m, 1H), 7.540-7.557(m, 2H): C NMR(400MHz, CDCI3)&: 23.79, 33.18, 50.67, 51.83, 55.51, 67.06,
75.06, 114.46, 118.45, 118.58, 124.02, 126.11, 126.42, 128.72, 128.87, 129.39, 139.39, 144.89, 154.19,
154.95, 166.68; =7 102-106°C . (= 5)

[0214] 5lal e go] EA:

[0215] ' NR (CDC13, 400MHz) & @ 1.179-3.620(m, 8H), 3.676(s, 3H), 4.261(s, 1H), 5.029(s, 2H), 6.716-6.791(m,
5H), 6.823(m, 1H), 6.862-6.882(m, 1H), 6.973-7.015(m, 2H), 7.110-7.139(m, 1H), 7.243-7.258(m, 2H),

7.980-7.317(m, 1H), 7.331-7.350(m, 2H); C NMR(400MHz, CDCI3)&: 50.70, 51.59, 55.52, 71.27, 74.93,
114.48, 115.52. 118.58, 123.97, 124.39, 126.3, 127.3. 128.2. 128.8. 132.1. 136.27, 144.96. 146.74,
154.19, 154.93; =7 60-64T. (% 6)

[0216] 5latE 7o) EA:

[0217] 'H NMR (CDC13, 400MHz) & : 2.648-3.820(m, 8H) 4.245(s, 1H), 5.009(s, 1H), 5.651(s, 2H), 7.276(s, 1H),

3

7.436-7.485(m, 3H), 7.606-7.682(m, 3H), 7.797(m, 2H), 7.876-7.954(m, 5H), 8.185(s, 1H); e NMR(400MHz
CDC13) &+ 30.972, 50.76, 67.60, 71.79, 75.85, 98.16, 100.9, 104.9, 113.16, 115.97, 117.65, 119.96,
122.84, 125.4, 127.8, 128.6, 129.1, 129.6, 133.2, 136.8, 157.06, 160.87, 164.51, 165.86; =H&=F 58-

62C . (& 7)
[0218] 3l slE 8o EA:
[0219] " ONMR (CDCls, 400MHz) & : 2.479(s. 3H). 4.927(s. 1H). 2.260-3.063(m, 8H). 6.533-6.551(d, 1H. 1=7.2Hz).

6.631-6.692(m, 2H), 6.739-6.758(d, 1H, J=7.6Hz), 6.789-6.809(d, 1H, J=8Hz), 6.864(m, 3H), 7.092-

7.183(m, 1H), 7.281-7.297(m, 1H), 7.537-7.552(d, 1H, J=6Hz): C NMR(400MHz, CDCI3)§: 20.92, 51.16,
51.42. 73.44, 116.07, 116.96, 117.14, 118.716, 119.27. 119.83. 124.965. 125.24, 126.445, 127.12.
127 545, 128.266, 128.729, 129.260, 130.869, 134.072, 138.171, 150.600, 156.443 ==7 108-112C.(%=
8)

[0220] shet= 9] 54 (NPB):
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[0221]

[0222]

[0223]

[0224]
[0225]
[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]
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' NMR (CDC1;, 400MHz) & : 1.183-1.647(m, 8H), 2.019-3.067(m, 8H), 4.509(s, 1H), 4.312-4.327(m, 1H, NH),
5.965(s, 1H), 6.668(m, 1H), 6.801-6.896(m, 3H), 7.073-7.190(m, 3H), 7.305(m, 1H), 7.527-7.542(m, 2H),

7.770(s, 1H):; C NMR(400MHz, CDCI3)6: 23.78, 33.18, 51.22, 51.78. 76.10, 117.14, 118.59, 119.67,
124.69, 124.98, 126.22, 127.53, 128.85, 129.29, 131.08, 134.08, 135.53, 140.28, 150.5, 156.1, 166.73;
m/z(M+2, 526.2, 527.2) =+ 174-178C . (= 9)

sl3HE 109] EAL:

' NIR (CDCls, 400MHz) & : 1.183-3.074(m, 8H), 4.361(s, 1H), 5.034(s, 2H), 6.658-6.694(t, 1H, J=7,2Hz),
6.768(m, 1H), 6.856-6.873(m, 3H), 7.023(m, 1H), 7.055-7.094(m, 3H), 7.164(m, 1H), 7.231(m, 1H),

7.266(m, 1H), 7.304(m, 1H). 7.322-7.355(m, 2H); C NMR(400MHz, CDCI3)&: 51.264, 71.260, 75.434,
117.15, 118.6, 119.6, 124.8, 124.9, 127.3, 127.5, 128.1, 128.6, 128.8, 129.18, 150.5, 156.09; “+=4
75-80C . (&= 10)

A 2
Tt o Alxe] AX AEHS A= 5154 19 S§E

Hkolxd 14 (Oncogenicity Assay)

Z7]°l AlamarBlue® /H]*L *2}1%1 B ALg-3Fe] MCF7 A 3E(ERHMC AE)o)] tial] A FA dHE 2E8x 33E
o] ave zAE 2o slgtme] Alel= %, NPBE M| Z(DNSO) Hel® AEst wlmstel NCF7 Al
¥o] AEES @i/\]ﬂ‘i Eﬂr el AR SgER EAHA.

A7 FFE F, FFE 9 N-Ato|F2AE-3-((4-(2,3-vF22dd) v 2-1-9) (2-3lo| =2 A Hd )W & ) ull
Zo}ujo] = (N-cyclopentyl-3-((4-(2,3-dichlorophenyl)piperazin-1-yl) (2-
hydroxyphenyl)methyl)benzamide) (NPB)= 6.5 M 1C5¢l 7F4 #8333 =214 3= (antiproliferative

compound) & 1= T}, ER- -F8<9F(BT549, MDA-MB-231), ER+ --FF(MCF7, T47D, 2 BT474), A-guluhet
(Ishikawa, ECC-1, RL95-2, = AN3), FA¢H(SK-0V-3, OVCAR-2, Caov-3, HEY C2, % 0VCA433), 749t
(Hep3B, H2P, = H2M), th&F(HCT116, DLD-1, = Caco-2), A HAMH(PC3, LNCaP, % DU145) 2 #17dH(AsPC-
1, BxPC-3) o 25E fFE AES Eoste F-HAS & AxolA NPBY A 5= 50%(1C;)E A3,
ANEAQl M dRzTe2A, AEF9 wde] Edste F9 A3 AEZOCF10A 2 NMCF12A) 2 B3t 7HAE
(L02)E w3k F3A 7. oF AEFo4 NPBoll that 1Cs # = 116 E&2 715 o] g},

A 3
NPBE &F AlEF9] W oA FEEAX: AX APES FEdIT)

3, NPBE 9w o-&#E AMEF o] Hrkstel, AZRZARe] A H wEl ApoTox-Glo™ Triplex Assay
Kit(Promega, Singapore)E& Al&3le] A HE AEY, ofXEA A, 9 AE 54 vxe= IS 2A3T
T 12). o3, AXE A EEY 96-9 Z#|o|E(Corning®, Singapore)ol] A|Q&th. AEE WA )
F@ T, WAE AN E NPB FEE WMATTE. oF 48X17ke] W F, GF-AFC 714 % bis-AAP-R1I0 /1A REE
st AEZY/AE 54 Alofo] Faatel o) AlQke whet Zéo] Aol H7beek. oF 37TCelA of 45+ Wi
%, B (Tecan, Singapore)ell g Tecan vlo]a= E#o]E g ti(microplate reader)& A&3le] A&
&k 400 nm AF=(excitation)/505 nm WZE(emission) E AE HAJo] thdk 485 mn A=1/520 nm W&ol A
S 71E3H . JlavtolAl-F E(Caspase-Glo) 3/7 A S A|FEol| F7IE H7bslar Ao oF 258 #jF
, S Tecan mlo|AREHCIE U E AbEate] 7|53, AS, AlE 54 B olXEAL AlX] FE
3] =¥

oA v & g@o=3 XEYHF(Annexin V and propidium iodide, Annexin V-PI) o}EEA| A EA

=]
=
=

ol

ro oft I o2 oo o
£2d 2

_Il\l' o

w

E~9E]d A ¥ (phosphatidylserine) =% 2 AE AELE o}dlAl-V-FLUOS <4  7]E(Annexin-V-FLUOS
Staining Kit (Life Technologies, Singapore)) % PI-92] MXE A}8-3}o] FACS #40 o&) A7l 7HeEF

37, 1x10° MCF cells/well (190 uL/well)S 6-9 Sdlo]Eo] AlQPa}ga o 24417+ <k NPBY] Ao]dh 1=
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[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]
[0241]

[0242]

[0243]

[0244]

[0245]

ZIHSdl 10-2020-0029384

2 ugsiar DNSO AHEldE AES dEzTez ARESIY. I tE, ofdAl VA3 W (10mM HEPES/NaOH,
pH7.4, 140 mM NaCl, 2.5 mM CaCl.)E MXEE AMZ o, o Ao ¢ 30 &< ofdlal V FITCE A4k
e A PIE Faste oldlal vV A3 WH = A-#Esrt. MZS BD FACSAria Cell Sorter (BD
Biosciences, San Jose, CA)ollA SA] BA15}9t},

Zo}=nl w(plasma membrane)?] £]F ] Z3 (outer leaflet)oZ2l B 24 Al (memebrane integrity) &4 2
ZE 29 el A A (phosphat idylserine) ¢l AF(translocation):= FITC AFAIEH ofdla-y & Qo=3} =7
i @S AFEst HEE 5 e ofEEAZ9 27] ARzlo|th. NPB= FITC-o}dlal Vv 4 ﬁocﬂ TeIF
S Abg3Ee] MCF7 AlZolA o}lEEAAS fidkE Zow BEEdYh. NPBE A o, 27)(PI &4, FITC-
ofdlal V k) H 7] ol EAIA MEPT YA, FITC-o19Al V ¥44d)2 &= 13A0] yeld vle} o] &5F 9

E2 Ao fEEr,

/\1;\] Oﬂ] 4

b

#2 & (analyte) 24 NPB
"o‘}‘%it}. BAD7} Al@ ¥ Wi(in
AL
&

1

Ll
>
oo
p‘h
s
k]
o ol
; oty
%
D>
(w)
_>L
T
0
L
HU m
S|

A sto] A7) e
B3k} )\17] A =3} BADE CM5 i ZH(CM5 sensor chlp)oﬂ THAZTH EL
&, NPBo] t}Fdt v:=E BADE IYW AlA Feol mHd fEHor F9F %Tﬂr =
A2 (overlaid sensorgrams)S WaH oz BAaodt). NPBol tldh BADS] @ = o] Adto] A=A
14A). NPBS} BADS] A& zgo digk 7]vlg 3}2ln] el (kinetic parameter)?] AXHE 37.12uMe] sz HY A<

(K)S 229 2% A8t59] (1.41.4)x10 NS ¢ A% 2% 44 2 (5.4+0.38)x10° S 9] #8 &x A4S
vERLE, o]#f st 71ulg shebr]E & BAD T3 NPBE *Ji oﬂ g X3}e XA E YepAT,

¥ Z2=E P B4 (Surface plasmon resonance analysis)

8-S BlAcore-2000 A]2~®l(BIAcore AB, Uppsala, Sweden)& Ab&3to] Bl Zej=i FHol 7]
A t}. o1z A =% BAD @A (Catalog No.MBS143012, MyBiosource, USA)& A

upe} zro] AlA 3 el Xé’\]ﬁﬂr. BAD®} NPBO] &2H8& ZAMst] 918, =9 W I (HBS-EP, pH 7.4,
BlAcore AB)= t}ek3t H=9] NPB (20 WA 100 pM)E AFZAFY XX wek 15 pl/ming 502 BAD-1LA
shel Al ol EH A —Zrao} k. NPBE ZHz A 2 dEE flE 2% 59F BAD MEFRY AEEss
= 389, 2 F, g 5 Ao 28 FoF M NaClS F¥slke] A7) A HE& AAYAAT. BIA H7F &
ZEo] 4.1(BlAcoere, AB)& AME-3te], 7] 7|ulg depug e AF AYS 2= 111 4% 2ES AMES 4
% ey S5 ASka B kd), 2 BY AREDS 2 Aot

AAle 5
AD Q14tste tfdk NPB &= Ser99(17h)el So]Fo|d}.

oo

7] Ser-75 (vh$-2= BAD A& Z7] 112) 2 Ser-99(wh-9-2~ BAD A& 7] 136)9] S1AbEtE E-of X EA] At
Aol BCL-2 s|Eele] A4S xdstE=d FLtH15]. Ser-75 HEE Ser99 (FEE whg-2 BADO] 7]l
-8-3k=) ol hBAD $1AE8H= BCL-xL B+ BCL-29F o] Fo] &4 (heterodimerize) 3= hBADS] T&le] E£4& of

5 CdSE 534S FULE Felsr] 98, daE B BEXd oa Ser99elA hBADS] <14kslel| 3k
NPBe] &35 WA EAsivh. NPBSF A MCF7 A Age AA hBAD el s w3l glo] hBAD
Ser999] QIAbsle] g8 o]FA 7FAE AAEQUTHE 14B). NPB| 8k BAD Ser99 <14bshe] o Aol tsle] A4t

N oo
o
E
=
)

TR el FEe] o mhE Fd 2578 o AEFA d=d B3 A O ® Ser75 R Ser99o14 hBADS <l
Aapglt. NPB= BE A o AlEZFolA Ser99 Abo]Ecl A BADS| QI4tEE A

o wAEQT 22k, NPBE hBADS] Ser99ellA Qitste Holxom ofxd & uEh=

T AN Ser75 Ato]Eel A hBADS] flatste] thsted EAE UERA G Ao AFHATR(E 15).

AD E O] siRNA-TIVIE AEE o AIEFA NPBY £8-E HEWY.

BAD o] ok NPBe] 714 EBeoldS sty Hdl, FUFE 670 b MEF(MCF7, BT474, Caov-3,
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Ishikawa, AsPC-1 % DLD-1)eoll4 BAD ¥& 2] siRNA-mi7lE AE $Fo N =

ARAe digh siRNASH Al o]t oF Aol dAA-FHAHEL BAD HEES A7 A %]i‘%j E% l‘%/—‘ioﬂ 9
3 dzE mie} o] o]e) tixw ME(LAFEE &v]al(scrambled oligo) 2 @ ¥
-Ser99 BAD®] +F& i ]713} A AEH e ofXEAAE olHe| By vhe}
AEoA A HAEAT26]. 7] 7IAE viek Zo], dxT FATAE o

ﬂﬂﬂ A H]JLOFO% BAD ¢ "J@r(Ser99)§ DanNF. FE2 o2 NPBAl B3 o AlEFY

LS g
8 AXe maste] AE AFEHS A2A7| FhadobAl(caspase) 3/7 BAHES FUMAIR
tﬂiagi, NPBi= BADS] W&ol 4Amd oF MEFAAM ME AEH T Fhagoba 3/7 A6 JFS v XA

FUTHE 16B 2 C).
/\1;\] Oﬂ] 6
NPBE ¢F MIEFOA AKT A39 SHZH o= BAD Q1AHelE A5t

45+ (upstream) AKT Ser/Thr Z)ubolAl|i= Ser99o 4 hBADS] <4tbstE ZAeti[13]. wehA, NPB7F 2" &3
A& AFE3le] AKTO] &4 (Serd739] <l4tst= :wAlg)e] =4& F3l hBADY Lﬁﬂ(Ser%)% A=A o
k-3

=

E ZAAsiotk. Mo geldt & AIEF(MCF7, Caov-3, Ishikawa, B AsPC-1)& 10uM NPBel :=FA|X]
pAKT®] =5 HEi= HA] AKT ©@de) 5o WSy wEEA] &9k, a9y, 2E NPB Add o Al
(MCF7, Caov-3, Ishikawa, B! AsPC-1)i= Ser99 Ae]Eo|A] BAD 14kste] olxl& vteRUIIaL A BAD w9
ol WEh gllth(= 15B). F7HA o, 5 Jhe] S QL shRNA %4 AKT @ Hi= Aol oF A5l
A iR OB AT AAIA IVE 2be AKT 249 oJAIS AM8Ste] AKTS] AR Sl BAD QIAFSHE Ak
At oF AEFo|A AKTS] Akg W ot vlaske] pAKT(Serd74) @ pBAD(Ser99) Z-zoll A ks

PN = =
a9t #EEE AL ST BAD Ser99 QAbslE BRE AFEE -8 /‘1]}_%0“/‘1 AKT oj&4ola b
A A o]He| /| vpe}l 2L Ro@ vpeERTH 13, 15, 24-29]. NPB:E wheba] AR 7)ubolAl (AKT) el A
A A For Ser99o A BAD QIS Eo|x o g “Xﬂfﬂ'ﬁ} 29]. o] 3t ﬁ#% SPRefl <]&f #z= BADO
gk Q1 A2l = (in silico) ¥4 4 2 NPB 23 At} o]of], NPBE= AF (AKT) 7|UolAler SHA o=
Ser99o1 4 BAD9] Q14tetE Eoldg oz oA 3},

PADN oql 7

5 WA 653 BALB/c-nu ¢ wF$~ Zo] A Z(scruff)ol] 609 E<F 0.72mg/H W (pellet) 02 173 -~
Egr]e #(17B-estradiol pellets)(Innovative Research of America)S 3} o]Asl9a, 39 & mpg~

o] o2 e 100p1 AE FEA(IxI0 MF)S 8 AT, Bl H A (callipers) S AFEate] £
A71E SATFoRA TF A4S EUHDSIAT. oA & of 129 Adl, 7d St vid HF W FAbel] o)
200 12] NPB(5% DMSO, 50% PEG400 2 45% =Zol &&2. pH 5.002 T3 280 u}, vpgxs T2z &
Faka 37 1E (7 1w, n=8) o Wtk whe-29] Al 252 W EE AU, A2 1HFS bdng/kg &
Zol NPB= A g]sholar, A3 1F- 20mg/kg &S] NPBE x%ﬂo}OﬂE} ' AT 9 TY¥ HIE d 43
Sk @5 5, TES ZASY, S Ha, FAE SASGA, olF BAS fd A Al 1 =

kS
Aarsltt. 2484 £4L 3] 718 nket ol TEEE]/\AE]'(SO_SZ).

MCE] o] FO] A NCFT) ol A NPBE] AA U(in vivo) §5< AASITh. vE] BA4® F%(LT]~150cn )< ZH=
FA R 2ustd vk W8S = NPBE bmg/kg v 20mg/kgo® H4F ol FARSRGITE. o] o] s E-A
2]¥ t-$-E(vehicle-treated counterparts)¥} W= Ao ZA NPB-AH2|H wpg-2oA] FF Hujo] HA 3
Tt AFHATHE 174). ©] 7|13 F<t, = FAle 2HE Aolol frolg ztol7h gIYth(= 174, 3hdh).
a2y, NPB-AHE FEC T4 FAIE A E-AHEE mhg-29 vja @ g8-o)&E A Ho R At E
17B). WB A& AR&3te]l T XA oA hBAD Ser99 <I4tsh 4o gk NPBO] &3E F7F=2 A 38HltH(=
17C). NPB AP thxa FEI vuste] F%o] A BADY <143 Ser99o14) S F98tAl JAlstd . Add
NPB 2 dizxa M#d E% Atole] BAD @ d o] A FFolA] wsrt #EE A okt

NPBZ Adldl sE=5E dAd $F 2o =HSH 242 HsZ-Add TF(= 17D)9F wlalste] p-
BAD(Ser99)7} frolatAl #Aa¥E Ao vERd Wb, BAD WAL AV IFE AloldlA Fe Al AbolstAl oF
k. NPBE A 2d T8 TGN Ki67 &8 Alxe] Wi A A2skglal MsE-Aed A3} vla
ato] TUNEL o] f2lstAl S7Fstivt(i= 17D).
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A 8

NPB7} 71nvtobAl &Ade] zadell o3 hBAD Ser99 QI4FstE HAAl7IE 7FeAdS eyl 918, R&D Al2=7e] <l
b Q-7 yolA] A of#le] 7] E(Human Phospho-Kinase Antibody Array Kit)E ARg3le] theFsl 7]uolA]d
ek NPBe] &3tE HUbslith. 5d3 FEE)A hBAD Ser99 A4ksle]l NPB Ao = Et3kar, DMSOo &%
AlaEe} vl wste] NPBYl w=Z%l MCF7 AM3EoA 7IvelA] &4 = ikste 7oA fofgk Wshrt #gE=x
eFoktH( = 18).

AAld 9

e shetA gEslel] whek NPBO] HAMAI(R= 19, 20, 21)E F7hE AYAJSIIAL NPBRUE O] U2 opEehA %
iPé(pharmacoklnetlc profl es)S YERE 4 ATk, 10500 o8 AAE wmie} o] o] Fx P AT
F%e & 220 YR}
AT
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o HZZ=o| HRM| M NPB2| ICs

M ZEF2| 1j'Z(Panel of cell lines) NPB (uM)
7| (Tissue) HZ(Cells) ICso™ +SD
*MCF10A NV NV
"MCF12A NV NV
ou MCF7 6.5 1.06
(Mammary) T47D 7.24 1.91
BT474 5.31 2.04
BT549 4.88 1.31
MDA-MB-231 6.94 1.86
Ishikawa 7.51 2.08
xSt ECC1 2.61 0.97
(Endometrial) RL95-2 6.38 185
AN3 11.37 261
SK-0V-3 7.34 2.03
OVCAR-2 4.21 1.74
L
(Ovarian) Caov-3 3.95 0.93
HEY C2 6.82 1.94
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# 02 NV NV
ZHH|= Hep3B 6.94 1.07
(Hepatocellular) HoP 418 083
H2M 5.57 2.61
7.29 2.02
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HEd
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DU145 6.99 1.72
A= AsPC-1 3.83 1.14
(Pancreatic) BxPC-3 725 209

F4(Note): NV, gt 215 (No value); # F& M=
41Cse 242 GraphPad Prism 4 ZE Q| 0{(5.0 H{T)E AM2510 HAEICL ME 4=ZHE AlamarBlue® 4 Z 4EH

248 g8l SEC,
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HH E2I=2 Z%E(Surface Plasmon Resonance, SPR)

A 2H(Association) (k,): 1.4 +0.4 x103M-1S-
8li 2| (Dissociation) (k,): 5.4 +0.38 x103 S
T3t (Affinity) (Kp): 37.12 M
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0 ¥ i —
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AAE EE(Western blot)
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