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QEEDEE

e

(E)-N-(2-0}v] e d)-3{4-[ (4-F 2 25 D7} 2 0p 2.2~ (3-T) o Wopv] i3] 2] W1-1-91)-o & |- }-o} 2.2

oln = ;

(E)-N-(2-0}0] e ) =3~{4-[ (4-1 2 R3] D7} 20k 9)~(($)-3-8] =54 -] F el ©l-1-20) - g -3l -0k 2.2

oln = ;

(E)-N-(2-0}v] 33 ) =3{4-[ (4- B 2 2 -5 A 7h 20} Q1) ~((R)-3-3] =5 Al-5) Z 2] €-1-9))-w & )5 }-o} 5.
oln| = ;

(E)-N=-(2-0}H] -39 )-3-{4-[ (15,49) - (4~ B2 R -F I Tt E 0} B U ) -2-FA}-5-0} A-H| A F 2 [2.2. 1 | N E-5-Y-
we - d }-olaHoln =
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[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

(E)-N-(2-o}] .=~ d ) -3-{4-[ ((R)-3-T W & o} =¥ 2|
-Hd}-olaHoln| =;

(E)-N-(2-0}n] -5l d )-3-{4-[ (3-Tl ol o} ] -] F 2] W -1- )~ (4~
d)-olgPojm =;

(E)-N-(2-0}m) -5 )-3-{4-[ ((S)-3-3]| =2 A|-¥] E 2| d-1-Y )-(4-
d)-olaPojm =;

(E)-N-(2-0}n] -5 d )-3-{4-[ ((8)-3-3] =% A] -5
Aot =

Bel9-1-9)-(4-

(E)-N-(2-0}v] 13 )-3-{4-[ (4-F 2 29 D72 0p2.91)-(($)-3-3] =2 A]-3] Z 2] 9-1-9))-v] & ]

olm| =

(E)-N-(2-o}m] -3 d ) -3-{4-

o].u] =

[(4-A]o}ae-

(E)-N-(2-0}m| -3 d ) -3-{4-[ (4-ZF
Hojn|=;

(B)-N-(2-o}r] -9 d)-3-{4-[ (3-T] o & o}n] -3 Z- 2] )
AHo}r| =,

~1-9)-(4-

(E)N=(2-opn) -3 d)-3-{4-[(4-A F R Z2F-¥ D7} 2npE )~ (3~

MEA N LIRS
(B)-N-(2-opv] =-3d ) -3-{4~

olm| =;

[(4-A]ofxe-

(B)-N=(2-opn) -3 d)=3~{4-[ (3-H e d o}r| - T] E 2] W -1-d)- (4=
Hopr] =

(E)-N-(2-0} 1] - )=3-{4-[ (4 B2 -] D 7h 2} 2.9~ (3-] o o} ] -]

olm| =;

(B)-N-(2-0} ] - ) -3-{4-[ (2- B Q. Z-4-E 2] &
9w g -5 d }-ob 0w =

(E)-N-(2-0} 1] 1 )=3-{4-[ (($)-3-3] =5 A|-9] 2 |-1-<) (6~
W |3l }-oh A ofu) =

(E)-N-(2-0) 13 ) -3 {4-[ (($)-3-5] =5 A]-9] S Hl-1-2 )~ (4-
s }-ob A opr) =
(E)-3-{4-[[3- (ol A1 &-vi] -
obm] sl d)-oh A o}r) = ;
(E)-N-(2-0}v) 15 )-3-(4~{ (4- BE B3 7h 2} ) -
sd)-op A For) =

obv )5 £2)8)

-4-EgEFL

[3-(1-3|=

(E)-N-(2-0}m) - d)-3-[4-((4-B.ER-F I 7 2u 2 d)-{3-[ o] &-

1-9)-(4-EYEF

S D72k ed)-((5)-3-3] =5 A]-¥

2o z-FdstEnl2Yd)-((S)-3-

Hd 72 n R d)-(3-t] o g or] -5

ZIHSd 10-2010-0132553

zvd-sdrtEntnd)-vd]

|

EfEFerdd-vdrt2nied)-vd |-

S mrd-sd7t=upR ) - e |-

o) 2:3 2 -3 I 7k 2wk o) v & |- }-o}

~5d)-ot
~5d)-ot 2
Bl =S A3 g w-1-2)-v g

-¥d)-ot=a

ol 432 8- d7h ik ) 9 ]34 D }-o}

telgotn] -] Eed-1-d) - g |-3d }-

2 9-1-9)- g -3l d)-opa 2

2570 v dohenb o)-v 9 -5 d ol

2 9-1-9)- g -5l d)-opa 2

Fomvd-HdrtZnnd)-((9)-3-3 ==A - =2 d-1-

=g 2vg-vgd-3-d7t2nnd)-
EYEe 2 SA-H 2 e )-vd]-
z2re-sd 7=t d)-vd |- d -N-(2-
ZA-1-vg - g)-v Ee2d - g -

(28 =2 Ao &)-0}v] 1 |3 B2 W1-1- )

- - |-op A opr =

(B)N-(2-0}r| -3 ) -3-{4-[ (4-BE E-s 7k 2nt el -(3-9| # 2| d-1-d -] E 2| - 1-)-v & -3 € }-op =
o =5 gl

(E)-N-(2-oh] -3l d)-3-{4- [ (3-Hl ol Hopv] -] E 2] -1-9)-(4-v etz 2 d - d 7 2 upe o) -w g -3 d }-o}
A-etu =,

FAAEA, Bt T

_11_

AHoRE= 11y

ofN

ok 2 Holl Foko]l X mA|



10-2010-0132553

5

=

=

H

e
[=)

[0091]
[0092]

K

[0093]

ol
Ho

A

sEs

KR
T

uhe}

71 9]

il

ﬂﬁ

=K

[0094]

11 AAe e
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[0095]

A, 2EolEA m 9]

a9 A,

pi
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=]
H
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g % Y AxgoR

e

ijl

[0096]
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o
H
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o

o

9|
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=
o

!

B
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or
ol
o
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~
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[0097]

N2 AL e 223

o]

Z F

gso

°F 10-100 mg/kg ©]aL,

L
o

2 3 Al

2} A]

5-400 mg/kg, W}
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oo
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=
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[0101]

[0102]
[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
[0110]
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A FEEE-AGEE §4S A% 9

du g A= (e 1)
H
N
RZ{ﬁRi
MsCl, TEA N NF o R
O\[(N 0~ TEA DCM
0 On
O;T

1
©\N P 0 LiOH ©\ o RNHZ
O N - PyBroP, DIPEA
>( Y O MeOH X \n/ OH y DCM
0 N N
R2 R4

RJ

RB
0 NH R?
i N

)K/\©\‘/MN/R1
R2 R#*

R2 R‘
R3 R3

P 1.25M HCl

MeOH

B. Fo 949 E= (building block) & 93F A4 A=
(2-olad R Lol -Hd)-FL 2R tert-58 o 2B 29 A (¥4 2)

(; BocZO /\(O o
OH
NH NH )(J)\ @‘ ’u\/

(B)-{2-[3-(4-E 2 0-5d)-oh 2P Z A obn] e ]-5 D }-7H2 R tert-2F o 28] 2]

Iz

xI

HN._ O
Pd,(dba), TEA, DMF hid 7<
0 Egl-o-58-22H (o]

0o
©S4 3

(E)~{4-[2-(2-tert-F-E A 72 B d obv] s b 2 b o) )-H] W -3 )3 ESA oL A EAE WE o el 2e] 3
CRCES Y

o
NJ\/

ONHH 9

Br B
w il i X
I
HO Cs,CO, DMF  ©

HN.__O
Pd,(dba),, TEA, DMF hil 7<
OH OH E2lo-5Y-TAW OH o}
BHEA 4

H
= H
1% Aol B el omehi wim A@elu s AL

AT

opi .
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]
[0120]

ZIHSd 10-2010-0132553

A A
A 1
o
~ HN [¢]
o
oL __~ W(1/ 7<
i
o]

(BE)-{4-[2-(2-tert-REA Ft2 R dolu| - 97 2r} 2 Y)-v|d ]-5d }-H & X L A -0} EAL e
S Bt RN -5 C & ¥ZAZ CHCL, (1835 mL) F9 {4-[2-(2-tert-F-EA| 72 R doln] -3 d 7} Enl
A)-nHd - D -3 = A -0l Eal WE o ~E|2 (9.00 g, 21.1 mmol) ¥ Eg]o€o}wl (3.20 g, 31.6 mmol)
o] g AstvekEEd (3.14 g, 27.4 mol) S N, 291713kl H 7}k ). A7) MLES TIC = o]
sle] 9 B4 o] 1 wj7bA] (2F 1 AIZH) 0 C oA uwykalgivk A7) EFES B (0 nL) 2 A5
(90 mL) 2 MA3ar, NgS0, = HAFEA7|a, oJslal, WFoA FHARo=ZHN 11.2 ¢ (HFH +8) o 9
2 AAQE FESI0AL, o)E F7F AAl fle] A&t MS: AHEX] 505 (MH+), A& 505 (M+)
/KI}\‘IQﬂ 2

(E)-{4-[2-(2-tert-F-EAFI2 Hd ol =-H d 7t E2 2 A )-H] D ]-8d }-((S)-3-3| EZ A - &2 d-1-U )-o}A|

EA 1= JAHZ, CH,C1, (15mL) %9
{4-[2-2-tert-F-EA7I2 B doln| =-Fld7l2nt 2 d)-vd |-¥d}-rgtE T d 2 Aol EX wE  JagE
(1.26 g, 2.5 mmol) 2 EtN (0.76 g, 7.5 mmol) o] &Ml (S)-3-3|=EAFZEd (0.27 g, 3 mmol) = 7}

ke a=n A7) EFEL A A v wHksk ok CHCl, (50 mL) = 3 A18}ar, NalCO; ¥3} 80 &
92 A5 AASIA, NaS0, & AxA7]3, oFsta, SEAIFeEN A uAE 53194, o5 F7F AA
Slol b5 wkgo A AE-3SlY. MS: AFEX] 496 (MHY), A& X 496 (MHY).

(B)-{4-[2-(2-tert-H-EA 72 B dol] =~ d7l2nl R d)-ud |- d }-((S)-3-3| =2 A]-H E&| d-1-Y )-o}Al
EA MeOH (30mL) £9] {4-[2-(2-tert-F-EA 72 R Dol -H U7} 2R} R A )-H] ] —ﬂé_}—(s—%lE%f\]—ﬁ%
FY9-1-9)-ob =4 WE o] ~E =2 (1.23 g, 2.5 mol) o o] 54 LiOH (1 N, 10 L) & H7}akgich.

471 Ef=S A200A o 5 AR Tt wwd F, STAZ =M MeOH o] thEE Al o}‘iiﬁ}. 7
& AFHCL = pH 576 o2 A s T st FATE g okAEOlE (3 X 30mL) & FE3HS
, Na,S0y & AxA7|3, AFfsta, SHAZFoZHA 0.85 g (81%) 9

A 1A APAES 5T MS: AFEX] 482 (MH+), A X 482 (MH+).

BT ol
)
e
ot
=
N
o[}l

o
o2
\
ft
o
ol
fd
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[0121]

[0122]
[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0129]
[0130]

ZIHS3d 10-2010-0132553

/\l}\]oﬂ 4
Q1
N = (o]
N
N H
QOH
(E)-N-(2-op| =-Hd)-3-{4-[(4- A E2 X2 Y- d7} 262 Y )-((S)-3-3| =FA-H Ed-1-¢)-Hd |-dd}-
ol dolv =, CHLCly (10 mL) F9] {4-[2-(2-tert-F-EAFI 2R doln| -H d 7t 2nt 2 ) -0 d |-3d }-(3-
B =EZA-0 E 2 d-1-Y)-ol A EAF (200 mg, 0.42 mmol), PyBroP (290 mg, 0.62 mmol) 2 DIPEA (162 mg, 1.26
mol) 2] gdo 4-A|F2ZZ2I-Hdoll (100 mg, 0.75 mmol) & H7}3FSc}. A7) E3ES A0

A ﬂtﬂ.";‘l‘ ‘6r“, CHzclz (20 mL) = -6/]/51—5‘]"1—1, NaHCO;; —‘lj_ﬂ‘ ‘/l\‘%‘o—ﬂ, % ‘j% Oé{,:i Aﬂxéé_}‘:ﬂ, NagSO4 = Zﬂ_}_}\]7]:ﬂ,
=

ZUAZo 7R FA FoES FE5FI Y. WEere 2o oAk (1.25 M, 5 nl) & A7) Ao HArpsia,
A7) EFES oF 3 A7F FoF wHkgE 3 NalC0; 2 whg AlxEo] "7l IAE o3 T BHE
2 9o A uAE FE559T MS: AFEX] 497 (MHY),

HPLC 2 v AA EFES AAAZLOZMN 42.3 mg 2
A& %] 497 (MHY).

'H NMR (d,-MeOD, 400MHz) 7.70 (m, 5H), 7.45 (m, 2H), 7.21 (m, 1H), 7.04 (m,
3H), 6.88 (m, 2H), 6.76 (m, 1H), 4.35 (m, 1H), 3.98(s, 1H, epimer A), 3.97 (s, 1H, epimer
B), 3.00 (m, 1H), 2.56-1.85(m, 6H), 0.94(m, 2H), 0.64 (m, 2H).

A Ao 5
o
N F ()
H
o T TOUL,
o] Q
CT
(B)-{4-T2-(2-tert-3 FA| 72 R d o] - oh 2 wh2 &) -] G 1549 }-(3-T] o] Bohw] i3] E 2] ©-1-2 )~} A
EX fg J2HZE. CHCl, (30 mL) =9 {4-[2-(2-tert-§F-EAFt2 R Joln|w-HId7lE2n2Y)-1]d |-
di-v e T d Aol EAL HE o ~HZ (1.89 g, 3.75 mmol) Z EtN (1.46 g, 14.4 mmol) ¢ &M (S)-
3B EFATEEY (0.67 g, 4.5 mmol) S FH7}sIAT). A7 EFES A4 WAl wRkek & CHCl,

(50 mL) = 3]4j8kaL, NaHCO; 23} 89, & 3 A5= AFsFaL, NaS0, = AxA7]aL, ofaefar, FHAZ

o2 FA AL F53%eH, olF F7F AHA flo] v gl AH A&t MS: AFEX] 551
(MH+), A& ] 551 (MH+).

Al 6
0]
Qu g i
XO\Q/NH T OH

(B)-{4-[2-(2-tert- SN 72 2 dohu] w7 2 wb2 &)-w] D 151 }-(3-T] o] Bohw] i3] S 2] ©-1-2)-o} A
EA. MeOH (30 nL) 39 {4-[2-(2-tert--5 A7k o] -s Aok b gy -1 -3 W }-(3-t) o] o]

_15_



[0131]

[0132]
[0133]

[0134]

[0135]

ZIHSd 10-2010-0132553

-9 28 g-1-)-olA| EAL w8 o A HE (2.06 g, 3.75 mmol) & &Mo] =4 LiOH (1 N, 15 mL) & H7}8}
AT}, 7 EFES AR ¢ 5 AZE T wkgl & Ao =AM MeOH o d)F-ES A AT
TAATE X3 HCL & pH 5-6 2= AHIsAI F T AAEtE FASE olE ofAlHIOlE (3 X 30 mL) &2
FZ33 . TES F715S G2 AASIL, NaS0, & AxRA713, AFsta, FEAIROZA 1.40 g
(70%) <] A 1A BLES F5s5l. MS: AFEA] 537 (MH+), AR 537 (MH+).
/KI}\‘I gﬂ 7
(o]
NJV\@\(\L Ci
: LT
NH,
N
H
Q
CW
(BE)-N-(2-opu] =-¥d )-3-(4~{(4-EZZ-H It =22 Y)-[3-(1-E- 2= ¥)-F EFd-1-d ]-wE }-5 d)-o}
Yolu| =, CHCl, (10 mL) F29] {4-[2-(2-tert-F-EA|7I2H doln| - d7t2nl 2 d)-n]d |-3d }-(3-1
dEolr] -9 Zgd-1-Y)-o}l | EAF (200 mg, 0.37 mmol), PyBroP (300 mg, 0.64 mmol) ¥ DIPEA (162 mg,
1.26 mol) o &0 4-F22-ddo}d (100 mg, 0.78 mmol) & H7}3}c}. A7l EFES YA ankgl

H
T, CHCly (20 nL) = 3]48far, NallCO; 3} =89, & R A2 AL, NaS0, = AEA7]aL, SEAR

oz FA FJBS FE539r) HErS (1.25 N, 5 nl) F¢ A4t &5 47] dofEdd Hrtsiala, &
7] EFES oF 3 A7F HeF Wk 3 NallC0; & A7) wkg AlxEle] H7beksit. olFpgtowa uAE
AAG F, EFE IPLC = 784 A= AN SZA 25.5 mg o] ¢l A uAE 53Tt NS:
A& 546 (MHY), AF X 546 (MHY).

'H NMR (d,-MeOD, 400MHz) 7.61 (m, 7H), 7.32 (m, 2H), 7.22 (m, 1H), 7.06 (m,
1H), 6.88 (m, 2H), 6.76 (m, 1H), 3.99 (s, 1H), 3.45 (m, 1H), 2.68 (m, 6H), 2.50 (m, 2H),
2.09 (m, 1H), 1.85 (m, 1H), 1.06 (m, 6H).

409 29 $AS AEaE 2 el A7) A8 el Feks wbEel ola sh7] X 1 oA ek 8%
2g Az, o ¥ uehlE E 2 & ¥ 19 shagel vl MR-tlolH S vehi,
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I—zl

>
e

>
ngk

t

1l

g;mﬂ 2% X2 | MS (MH+)

Qo e
71 " 535.45 535 535
o¥
= ° Br
R, H/N\/\©\(LN©/
7-2 . 535.45 535 535

A | MS (MH+)

r

=
7-3 a " 555.43 555 555

N 549.47 549 549

7-4 p

[0136]
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[0137]

i A [}
Z = Br
b " Iy
7-5 L 547.46 547 547
%
o L
i i OX
NHZ p ™
76 o 551.62 552 552
I
o For
A N O)i
N, i‘ u A
7-7 Q 579.67 580 580
<"\
o Fooe
i i /@XF
7-8 (NJ\ A 524.55 525 525
2 |
NH1 N
7-9 A 498.63 499 499
=
3
/ Br
e sS¥es
NH,
7-10 I# 549.47 549 549
OH
3
P4 Cl
7-11 At 490.99 491 491
=,
@\bm N
y 7 /@K
7-12 ™ . 481.56 482 482
N,

_18_

ZIHS3d 10-2010-0132553



[0138]

X o
| 7 N 7 o = F
‘ ]
NH, x
7-13 ! A 474.54 475 475
\QOH
@um@
NH,
N
7-14 /LZ 553.75 554 554
Cw
o
Q\u Z o @/A
N
7-15 Q 551.74 552 552
C’\
Q\ i P AN
a el
u XN
7-16 Q 536.68 537 537
C\
() 37
M: u = |\ ° : F
N
H
7-17 Q 529.66 530 530
C’\
Y 3
N
H
7-18 N 590.57 590 590
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[0139]

7-19 L 542.54 543 543
C
oH
o F .
N 7 o “ 0 F
NH, J S N
7-20 W " 525.54 526 526
Qo—c
i
%
N ]
w, ) A
7-21 w 422 .53 423 423
Q
OH
©\N 7 o]
w N/Q
7-22 N 448.57 449 449
QOH
2
N Z o] N/
L0 O
7-23 W 477.61 478 478
QOH
o]
O
NHZ "
7-24 Lo 464.57 465 465
QDH
o]
O O
NH1 N
7-25 W R 462.60 463 463
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[0140]

7-26 LZ 540.55 541 541
OH
o Fe
@n*“@@ o
NH, u
7-27 Q 579.63 580 580
—
~
ot
= Br
SEa STl
7-28 o 577.53 577 577
%YH
G
= Br
H
7-29 A 606.57 606 606
rN
\LOH
o
N’ 7 o B
NH, " ”/Q/
7-30 8 602.58 602 602
O
Q\N i & 7 O\\S/i
NH, H NEN l
7-31 AN 589.76 590 590
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’é';;l of NMR dlolg

'"H NMR (d,-MeOD, 400MHz) 7.83 (d, 2H, J = 8.0 Hz), 7.81 (d, 1H,J=15.6
Hz), 7.75 (d, 2H, J = 8.0 Hz), 7.55 (d, 2H, J = 8.8 Hz), 7.49 (d, 2H, J = 8.8
7-1 Hz), 7.40-7.30 (m, 4H), 6.98 (d, 1H , J = 15.6 Hz), 5.24 (m, 1H), 4.60 (broad
s, 1H), 4.00-3.80 (broad m, 2H), 3.60-3.20 (broad m, 2H), 2.35-2.15 (broad
m, 2H).

"H NMR (d,-MeOD, 400MHz) 7.83 (d, 2H, J = 8.0 Hz), 7.81 (d, 1H, J=15.6
Hz), 7.75 (d, 2H, J = 8.0 Hz), 7.55 (d, 2H, J = 8.8 Hz), 7.49 (d, 2H, J = 8.8
7-2 Hz), 7.40-7.30 (m, 4H), 6.98 (d, 1H , J = 15.6 Hz), 5.24 (m, 1H), 4.60 (broad
s, 1H), 4.00-3.80 (broad m, 2H), 3.60-3.20 (broad m, 2H), 2.35-2.15 (broad
m, 2H).

"H NMR (d,-MeOD, 400MHz) 7.83 (d, 1H, J = 15.6 Hz), 7.75 (d, 2H, J = 8.4
Hz), 7.71 (d, 2H, J = 8.4 Hz), 7.57 (d, 2H, J = 8.8 Hz), 7.50 (d, 2H, J = 8.8
Hz), 7.42-7.31 (m, 4H), 6.95 (d, 1H, J = 15.6 Hz), 4.33 (s, 1H), 3.22-2.81 (m,
4H), 2.45 (m, 2H).

7-3

'"H NMR (d-MeOD, 400MHz) 7.85 (d, 2H, J = 8.4 Hz), 7.81 (d, 1H, J = 15.6
Hz), 7.77 (d, 2H, J = 8.4 Hz), 7.57 (d, 2H, J = 8.8 Hz), 7.52 (d, 2H, J = 8.8
7-4 Hz), 7.36-7.18 (m, 4H), 7.00 (d, 1H, J = 15.6 Hz), 5.17 (m, 1H), 4.25 (broad
s, 1H), 3.80-3.50 (broad m, 2H), 3.42 (m, 4H), 3.30 (m, 1H), 2.40-2.20 (m,
2H).

'H NMR (d,-MeOD, 400MHz) 7.85 (m, 5H), 7.55 (m, 4H), 7.35-7.10 (m,
7-5 4H), 7.02 (m, 1H), 5.25 (s, 1H), 4.76 (m, 1H), 4.50-4.30 (m, 2H), 3.90 (m,
1H), 3.29 (m, 2H), 2.45 (d, 1H, J= 11 Hz), 2.29 (d, 1H, J= 11 Hz).

"HNMR (ds-MeOD, 400MHz) 7.81 (d, 2H, J = 8.4 Hz), 7.68 (d, 1H, J=15.6
Hz), 7.65 (m, 4H), 7.62 (d, 2H, J = 8.4 Hz), 7.21 (dd, 1H, J = 8.0 Hz, 1.2 Hz),
7.06 (dt, 1H, J = 1.2 Hz, 8.4 Hz), 6.88 (d, 1H, J = 15.6 Hz), 6.87 (dd, 1H, J =
7.2 Hz, 1.2 Hz), 6.76 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 4.03 (s, 1H), 2.90 (m, 1H),
2.82 (m, 1H), 2.75 (m, 1H), 2.55 (m, 2H), 2.29 (s, 6H), 2.10 (m, 1H), 1.83 (m,

[0141]
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1H).

'H NMR (d,-MeOD, 400MHz) 7.79 (d, 2H, J = 8.4 Hz), 7.78 (d, 1H, J= 15.6
Hz), 7.70 (m, 4H), 7.62 (d, 2H, J = 8.4 Hz), 7.35-7.25 (m, 4H), 6.91 (d, 1H, J
= 15.6 Hz), 4.34 (s, 1H), 4.12 (m, 1H), 3.45 (m, 2H), 3.30 (m, 3H), 2.90 (m,
2H), 2.55 (m, 1H), 2.35 (m, 1H), 2.10 (m, 1H), 1.38 (t, 6H, J= 7.2 Hz).

7-7

"H NMR (d,-MeOD, 400MHz) 7.80 (m, 5H), 7.75 (d, 2H, J = 8.0 Hz), 7.65
(d, 2H,J= 8.0 Hz), 7.29 (d, 1H, J=7.6 Hz), 7.22 (t, 1H, J= 7.6 Hz), 7.13 (d,
7-8 1H, J = 8.0 Hz), 7.06 (t, 1H, J = 7.2 Hz), 6.97 (d, 1H, J = 15.6 Hz), 5.27 (s,
1H, omm A), 523 (s, 1H, olmd B), 4.62 (broad s, 1H), 3.90-3.60 (broad
m, 2H), 3.50 (broad m, 1H), 3.25 (broad m, 1H), 2.35-2.10 (m, 2H).

'H NMR (d,-MeOD, 400MHz) 7.82 (d, 2H, J = 8.4 Hz), 7.76 (d, 1H, J = 15.6
Hz), 7.75 (d, 2H, J = 8.4 Hz), 7.48 (d, 2H, J = 8.4 Hz), 7.25 (dd, 1H, J = 8.0
Hz, 1.2 Hz), 7.21 (d, 2H, J = 8.4 Hz), 7.16 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 7.03
(d, 1H, J = 7.2 Hz), 6.96 (d, 1H, J=15.6 Hz), 6.94 (t, 1H, J = 8.0 Hz), 5.10
(m, 1H), 4.61 (broad s, 1H), 3.70-3.10 (broad m, 4H), 2.90 (m, 1H), 2.20-2.00
(m, 2H), 1.25 (d, 6H, J = 6.8 Hz).

7-9

'H NMR (d,-MeOD, 400MHz) 7.82 (d, 2H, J = 8.0 Hz), 7.76 (d, 1H, J = 15.6
Hz), 7.74 (d, 2H, J = 8.0 Hz), 7.54 (d, 2H, J = 8.8 Hz), 7.49 (d, 2H, J = 8.8
Hz), 7.29 (d, 1H, J = 8.0 Hz), 7.24 (t, 1H, J = 7.6 Hz), 7.15 (d, 1H, J = 7.6
Hz), 7.11 (t, 1H, J = 8.0 Hz), 6.96 (d, 1H, J = 15.6 Hz), 5.24 (s, 1H), 3.80-
3.55 (broad m, 2H), 3.50 (m, 1H), 3.15 (m, 1H), 2.01 (m, 2H), 1.47 (s, 3H,

2tAal f=AAMOI YA A), 1.45 (s, 3H, etMn| 22042 B).

7-10

'"H NMR (d-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.63 (m, 6H), 7.32
(dd, 2H, J=9.2 Hz, 2.4 Hz), 7.22 (dd, 1H, J= 8.0 Hz, 1.2 Hz), 7.07 (dt, 1H, J
= 1.2 Hz, 8.0 Hz), 6.88 (d, 1H, J = 15.6 Hz), 6.87 (dd, 1H, J = 8.0 Hz, 1.2
Hz), 6.77 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 4.38 (m, 1H, ojmni A), 4.35 (m, 11,
ofmoi B), 4.03 (s, 1H), 3.04-2.60 (m, 3H), 2.50 (m, 1H, olmi A), 2.45 (m,
1H, ojmm B),2.20 (m, 1H), 1.8 (m, 1H).

7-11

'"H NMR (d,-MeOD, 400MHz) 7.85 (m, 2H), 7.71-7.61 (m, 7H), 7.21 (dd,
712 2H,J =7.6 Hz, 1.2 Hz), 7.07 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 6.89 (d, 1H, J = 16
Hz), 6.87 (dd, 1H, J = 8.0 Hz, 1.2 Hz), 6.76 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 4.36
(m, 1H, olmof A), 435 (m, 1H, oimy B), 4.09 (s, 1H), 3.15 (m, 1H, of i

[0142]

_23_



[0143]

A),3.04 (m, 1H, ojm B), 2.80-2.45 (m, 3H), 2.20 (m, 1H), 1.8 (m, 1H).

7-13

'H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, ] = 16.0 Hz), 7.64-7.57 (m, 6H),
7.22 (dd, 1H, T = 8.0 Hz, 1.2 Hz), 7.09-7.05 (m, 3H), 6.89 (d, 1H, J = 16.0
Hz), 6.87 (d, 1H, ] = 8.0 Hz), 6.78 (t, 1H, ] = 7.2 Hz, 1.2 Hz), 4.40 (m, 1H,
olmoi A),4.35 (m, 1H, olmei B), 4.00 (s, 1H), 3.05 (m, 1H, olmoi A),2.75
(m, 1H, ojmey B), 2.70-2.55 (m, 2H), 2.45 (m, 1H, ojmo| A), 2.40 (m, 1H,
olmof  BY, 2.00 (m, 1H), 1.80 (m, 1H).

7-14

'H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.64 (m, 4H), 7.47
(d,2H, J=18.4 Hz, 2iMn| 22UA0 4= A), 7.46 (d, 2H, J = 8.4 Hz, 2t4 1]

= 2ex 0l 4 2AB), 7.22 (dd, 1H, J = 8.0 Hz, 1.2 Hz, 7.19 (d, 2H, J = 8.4 Hz),
7.07 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 6.88 (d, 1H, J = 15.6 Hz), 6.87 (dd, 1H, J =
8.4 Hz, 1.2 Hz), 6.76 (dt, 1H, J = 1.2 Hz, 8.4 Hz), 3.98 (s, 1H), 3.47 (m, 1H),
2.90-2.50 (m, 9H), 2.10 (m, 1H), 1.85 (m, 1H), 1.22 (d, 6H, J = 6.9 Hz), 1.08
(t, 6H, J="7.2 Hz).

7-15

"H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.64 (m, 4H), 7.44
(d,2H, J = 8.4 Hz, 2tMn| 22014 8H A), 7.42 (d, 2H, J = 8.4 Hz, atu 1|
=290l FAB), 7.22 (dd, 1H, J = 8.0 Hz, 1.2 Hz), 7.06 (dt, J = 1.2 Hz, 8.4
Hz), 7.03 (d, 2H, J = 8.4 Hz), 6.89 (dd, 1H, J=8.0 Hz, 1.2 Hz), 6.88 (d, 1H,
J=15.6 Hz), 6.76 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 3.97 (s, 1H), 3.44 (m, 1H),
2.80-2.50 (m, 8H), 2.08 (m, 1H), 1.85 (m, 1H), 1.05 (t, 6H, J = 7.2 Hz), 0.95
(m, 2H), 0.65 (m, 2H).

7-16

'"H NMR (d,-MeOD, 400MHz) 7.83 (m, 2H), 7.70-7.61 (m, 7H), 7.21 (dd,
1H, J = 8.0 Hz, 1.2 Hz), 7.07 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 6.88 (d, 1H, J =
15.6 Hz), 6.87 (dd, 1H, J = 8.0 Hz, 1.2 Hz), 6.76 (dt, 1H, J= 1.2 Hz, 8.0 Hz),
4.04 (s, 1H), 3.45 (m, 1H), 2.85-2.50 (m, 8H), 2.08 (m, 1H), 1.85 (m, 1H),
1.05 (m, 6H).

7-17

"H NMR (d-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.65-7.55 (m, 6H),
7.22 (dd, 1H, J = 8.0 Hz, 1.2 Hz), 7.10-7.03 (m, 3H), 6.88 (d, 1H, J = 15.6
Hz), 6.87 (dd, 1H, J= 8.0 Hz, 1.2 Hz), 6.76 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 3.98
(s, 1H), 3.43 (m, 1H), 2.81-2.48 (m, 8H), 2.08 (m, 1H), 1.83 (m, 1H), 1.05 (m,
6H).

7-18

'"H NMR (d;-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.63 (m, 4H), 7.57-

7.51 (m, 2H), 7.45 (d, 2H, J=9.2 Hz), 7.22 (d, 1H, J= 8.0 Hz), 7.06 (t, 1H, J
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=8.0 Hz), 6.88 (d, 1H, J = 15.6 Hz), 6.87 (d, J = 8.0 Hz), 6.76 (t, 1H, J = 8.0
Hz), 3.99 (s, 1H), 3.38 (m, 2H), 2.80-2.50 (m, 7H), 2.05 (m, 1H), 1.80 (m,
1H), 1.05 (m, 6H).

7-19

'H NMR (d,-MeOD, 400MHz) 8.13 (m, 1H), 7.72-7.61 (m, 5H), 7.53 (m,
2H), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (t, 1H, J = 8.0 Hz), 6.92-6.88 (m, 2H),
6.77 (t, 1H, J = 8.0 Hz), 4.38 (m, 1H), 4.18 (m, 1H), 3.15 (m, 1H, ojmo| A),
3.04 (m, 1H, ofmni B),2.85-2.45 (m, 3H), 2.20 (m, 1H), 1.85 (m, 1H).

7-20

'"H NMR (d,-MeOD, 400MHz) 8.94 (s, 1H), 8.40 (d, 1H, J = 8.8 Hz), 7.80-
7.50 (m, 6H), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (t, 1H, J = 8.0 Hz), 6.89 (m, 2H),
6.76 (t, 1H, J= 8.0 Hz), 4.40 (m, 1H, ojmei A), 436 (m, 1H, ojmn B),
4.18 (s, 1H), 3.15 (m, 1H, ojmny A), 3.04 (m, 1H, ojmoi B), 2.85-2.40 (m,
3H), 2.20 (m, 1H), 1.85 (m, 1H).

7-21

'"H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.65 (d, 2H, J = 8.8
Hz), 7.55 (d, 2H, J = 6.8 Hz), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (¢, 1H, J = 8.0
Hz), 6.89 (m, 2H), 6.76 (t, 1H, J= 8.0 Hz), 438 (m, 1H, ojmny A), 4.36 (m,
IH, ofmoy B), 4.00 (m, 1H), 3.95 (m, 1H), 3.20 (m, 1H, ojmm A), 3.00 (m,
1H, ofms B), 2.80-2.35 (m, 3H), 2.20 (m, 1H), 1.80 (m, 1H), 1.17 (m, 6H).

7-22

"H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.62 (d, 2H, J = 8.0
Hz), 7.55 (d, 2H, J = 7.2 Hz), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (t, 1H, J = 8.0
Hz), 6.89 (m, 2H), 6.76 (t, 1H, J=8.0 Hz), 435 (m, 1H, ojmni A), 4.33 (m,
1H, ojms B), 4.10 (m, 1H), 3.8 (m, 1H), 3.18 (m, 1H, ojmni A), 2.95 (m,
IH, ofmo B),2.80-2.10 (m, 4H), 2.00-1.40 (m, 9H).

7-23

'"H NMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.62 (d, 2H, J = 8.0
Hz), 7.55 (d, 2H, J = 6.8 Hz), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (¢, 1H, J = 8.0
Hz), 6.89 (m, 2H), 6.76 (t, 1H, J= 8.0 Hz), 435 (m, 1H, ojmoi A), 432 (m,
1H, oimm B), 3.86 (s, IH, ojmoy A), 3.85 (s, 1H, ofmm B), 3.75 (m, 1H),
3.15 (m, 1H, ojmoy A), 3.10 (m, 2H), 2.95 (m, 1H, ojmoi B), 2.70 (m, 1H),
2.60-2.30 (m, 6H), 2.18 (m, 1H), 1.92 (m, 3H), 1.70 (m, 3H).

7-24

'H NMR (d+-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.62 (d, 2H, J= 8.0
Hz), 7.55 (d, 2H, J = 8.4 Hz), 7.22 (d, 1H, J = 8.0 Hz), 7.07 (, 1H, J = 8.0
Hz), 6.89 (m, 2H), 6.76 (t, 1H, J=8.0 Hz), 4.35 (m, 1H, olmm A), 4.32 (m,
1H, ojmm B), 3.95-3.80 (m, 3H), 3.45 (t, 2H, J = 12 Hz), 3.18 (m, 1H,
Adme A), 2.95 (m, 1H, ojmo B), 2.70-2.30 (m, 3H), 2.18 (m, 1H), 1.90-
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1.55 (m, 6H).

"HNMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.62 (d, 2H, J = 8.0
Hz), 7.55 (d, 2H, J = 6.8 Hz), 7.22 (d, 1H, J = 7.2 Hz), 7.07 (t, 1H, J = 7.2
7-25 Hz), 6.89 (m, 2H), 6.77 (t, 1H, J=7.6 Hz), 4.35 (m, 1H, ojmny A), 4.32 (m,
1H, ojmny B), 3.85 (m, 1H), 3.65 (m, 1H), 3.95 (m, 1H, ojmm A), 2.70 (m,
1H, ojmoy B),2.65-2.10 (m, 5H), 1.80-1.60 (m, SH), 1.40-1.15 (m, 5H).

"H NMR (d;-MeOD, 400MHz) 7.75-7.61 (m, 7H), 7.25 (m, 3H), 7.07 (t, 1H,
J =172 Hz),6.89 (m, 2H), 6.77 (t, 1H, J=7.2 Hz), 4.40 (m, 1H, ojmjoi A),

7-26
4.35 (m, 1H, ojmm B), 4.10 (broad s, 1H), 3.18 (m, 1H, ojmm A), 3.08 (m,
1H, ojgn B),2.85-2.45 (m, 3H), 2.20 (m, 1H), 1.85 (m, 1H).
'"H NMR (d+-MeOD, 400MHz) 7.79 (d, 2H, J = 8.4 Hz), 7.70-7.65 (m, 5H),
7.61 (d, 2H, J = 8.4 Hz), 7.22 (d, 1H, J= 7.6 Hz), 7.06 (t, 1H, J = 7.2 Hz),
797 6.89 (d, 1H, J= 152 Hz), 6.87 (d, 1H, J = 7.2 Hz), 6.76 (t, 1H, J = 7.6 Hz),

5.15 (m, 1H, 20| 2 2A#0| 4 EH A), 4.62 (m, 1H, 2tM0| 22z 0|42 B),
4.05 (m, 1H), 3.12-2.95 (m, 3H), 2.85-2.40 (m, 4H), 2.25 (m, 1H), 2.10 (m
3H), 1.90 (m, 1H).

3

"HNMR (d,-MeOD, 400MHz) 7.68 (d, 1H, J = 15.6 Hz), 7.64 (m, 4H), 7.54
(d, 2H, J= 8.8 Hz), 7.45 (d, 2H, J = 8.8 Hz), 7.21 (d, 1H, J= 7.2 Hz), 7.07 (t,
7-28 1H, J= 7.2 Hz), 6.88 (d, 1H, J = 15.6 Hz), 6.87 (d, 1H, J = 8.0 Hz), 6.76 (t,
1H, J = 8.0 Hz), 3.97 (s, 1H), 2.80 (m, 1H), 2.62-2.49 (m, 3H), 2.35 (m, 1H),
1.85 (m, 2H), 1.20 (m, 6H).

"H NMR (ds-DMSO, 400MHz) 10.19 (s, 1H, 2tMnl REAF 0| HEH A), 10.16
(s, 1H, etMn 2208 = B), 9.41 (s, 1H, 2tun 22 x| 4= A A), 9.39
(s, 1H, 2tAinl 2 2AH0I8 B B), 7.61 (m, 4H), 7.53 (d, 1H, J = 16.8 Hz), 7.48
7-29 (d, 2H, J = 8.4 Hz), 7.34 (d, 2H, J = 8.4 Hz), 6.90 (m, 2H), 6.75 (d, 1H, J =
7.2 Hz), 6.58 (t, 1H, J = 7.6 Hz), 6.55 (d, 1H, J = 16.8 Hz), 4.95 (broad s,
2H), 3.99 (s, 1H), 3.39 (m, 2H), 2.70-2.30 (m, 9H), 1.95 (m, 1H), 1.65 (m,
1H), 1.95 (broad m, 3H).

'"H NMR (ds-DMSO, 400MHz) 10.20 (s, 1H), 9.40 (s, 1H), 7.59 (m, 4H), 7.53
730 (d, 1H, J=15.6 Hz), 7.47 (d, 2H, J = 8.4 Hz), 7.34 (d, 2H, J = 8.4 Hz), 6.90
(m, 2H), 6.75 (d, 1H, J = 7.6 Hz), 6.58 (t, 1H, J = 7.6 Hz), 6.55 (d, 1H, J =
15.6 Hz), 4.95 (broad s, 2H), 4.02 (s, 1H), 2.85-2.20 (m, 9H), 1.95 (m, 1H),

[0145]

1.68 (m, 1H), 1.45 (m, 6H).

'H NMR (d,-MeOD, 400MHz) 7.90 (m, 4H), 7.70-7.60 (m, SH), 7.22 (dd,
1H, J = 8.0 Hz, 1.2 Hz), 7.06 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 6.91-6.87 (m, 2H),
7-31 6.76 (dt, 1H, J = 1.2 Hz, 8.0 Hz), 4.07 (s, 1H, 20l 2=ax045H A), 4.06
(s, 1H, a0l 22dol4ad B), 3.52 (m, 1H), 3.10 (s, 3H), 2.88-2.50 (m,
8H), 2.13 (m, 1H), 1.87 (m, 1H), 1.10 (t, 6H, J = 7.2 Hz).

[0146]
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(2-otu] -3 d)-FLE AL tert-BE JAHE, THF (500 mL) 5] o-#d@r]eldl (54.0 g, 0.500 mol)
o] &do THF (150 mL) %< (Boc),0 (109 g, 0.500 mol) & H7}sta, 7] EFES Ao A mutalsd
T B old oAHOE/AHF dHZ = 1/4 (v/v) (150 mL) 2 3]43}ar,
S EFA7A, nAGA AYES oE ofAEHOlE/AR HE = 1/4 (v/v)

. AE Ao 40 T oA 4 A7 B ARAHAT. s atel 1A (80
g, 7% & TS5, NS: AFEX] 209 (MH+), AEA] 209 (Mi+).

'"HNMR (CDCl;, 400MHz) & 7.25 (m, 1H), 7.00 (m, 1H), 6.77
(m, 2H), 6.29 (broad m, 1H), 3.60 (broad m, 2H), 1.51 (s, 9H).

Al 9
(o]
NJJ\/
H
OYNH

X
(2-eladEdolr| =-Hd)-FLE24} tert-FE dxHZE, 0 C o gaFz=vE (80 mL) F9 ola 4t
(2.50 g, 34.7 mmol) ¢ M“Oﬂ N-HE-2=2Z3 (4.73 g, 46.8 mmol) = F7I3k &, o|afd S22 ¥y
°lE (6.37 g, 46.8 mmol) & H7}}lt}. 30 & gFEHE (50 nL) F9 (2-oln|x=-dd)-7}=4F
A tert-58 o A~EZ (5.80 g, 27.8 mmol) 2] &NS F{F WS E3HEo 30 ol ZAH AUttt L
o] HE T (2 A F), W TFEES Hdeor WAAT|L, HMFEE Bu, gIFERde (30 nl X 3) o=
FE3Tt 7125 B, FERES A9 0.1 M HCL, B 2 959 &Ag=E AAsT 71
=S MY EFoR AxAN7|, qFsta, AFoNA sFHAFT. A TAE oE olMEH | E/Af
HZ = 1/4 (v/v) 25H AZ2A4sgdo=zs 51 APE (2.5 g, 34%) & F5318l). MS: AFEX] 263

(MH+), 23 = 263 (MH+).

A4 10

(B)-{2-[3-(4-E=2-Fd)-o}gd 2 do}u| = ]-Hd}-7t =2t tert-FE J2HE, DMF (300 mL) %9
(2-olad zdotu) - ) -2 tert-HE o 2HZ (20.0 g, 76.3 mmol), 4-H 2R =AHslol= (14.4
g, 77.8 mmol), Pdy(dba); (0.56 g, 0.61 mmol), Ed-o-EH¥23 (0.370 g, 1.22 mmol) ¥ Egddo}ql

r@
HU

(42.1 mL, 0.300 mol) ©] E3FES N, afell 100 C oA 5 AlIZF &<k wyksgitt. g E3Es A
WA 7 A, NICL 23} 8o R, A7) AAES A, B2 AASAL, 40 T 9 g v
A Az=AH ZHA Y ZAReEaHAR nAA YHES GAANPeZA FA 1A (15.5 g, 56%)
& ¢S5t MS: AFEA] 367 (MH+), AHX] 367 (Mi+).

2
e
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[0164]

[0165]
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'"H NMR (d-DMSO,
400MHz) & 10.0 (s, 1H), 9.79 (s, 1H), 8.53 (s, 1H), 7.98 (d, 2H, J = 8.0 Hz), 7.87 (d, 2H, J
=8.0Hz), 7.68 (d, 1H, /=16 Hz), 7.60 (m, 2H), 7.14 (m, 2H), 7.10 (d, 1H, J = 16 Hz),
1.46 (s, 9H).

A6l 11

(E)-{4-[2-(2-tert-FEAFIZ R dolu| =-H I 71282 Y)-H| D ]-H I }-3| =2 A-olHEL  HE  JagHE
DMF (400 mL) 9] 2-oladzdoln|=-dd)-7}2 QAL tert-F-E o 2HEZ (23 g, 87.7 mmol), HE-2-(4-H
2RYd)-2-3|=ZAo}AHO]E (25.6 g, 104.5 mmol), Ed-0-EZ-¥X~23 (2.8 g, 9.2 mmol), EtsN (35.8

g, 353.8 mmol) % Pdy(dba); (4.3 g, 4.7 mmol) & EFES TLC & EYEHIHA N, 718} 100 C 9

A6 AR Ft THE ST Ao F WA F, 7] E3HES NLCL 23h &) Ztar, o e ofAlEl

OJEZ FF3AUY. 7158 G452 AAS AL, NaS0, o2 ARA7Ia, oi3sta, JAFgor sFA7]a,
ZHA Ay AZelEadH (g oA H O E/AF dHE 1:2) 2 AAAHoZA ¢ IJA A (22.4 g,
60%) & 53Tt MS: AFEX] 427 (MH+), AR 427 (MH4).

'H NMR (ds-DMSO, 400MHz) § 9.71 (s, 1H), 8.48 (s, 1H), 7.64
(d.2H, J=8.0 Hz), 7.59 (d, 1H, J= 15.6 Hz), 7.57 (m, 1H), 7.48 (d, 2H, J = 8.0 Hz), 7.14
(m, 2H), 6.92 (d, 1H, J=15.6), 6.17 (d, 1H,J= 5.2 Hz), 5.21 (d, 1H, J = 4.8 Hz), 3.64 (s,
3H), 1.47 (s, 9H).

Ao 12

A3t shebeel] o3k HDAC JAl: #e} (Hela) & HDAC & dit4] ofAlo]

Al o] gopads} ojAlo]E AREF e RN Atd Bt=e] s|AE vopEHelAES A7 A7 Tl
A9

q4S& Ykt A7 oAolE Y3 a4 FFYES At d FEEo|QT). 7182 olA e she
2 %Jﬂe Shpets AlBEE PAHUY (F FEE ¢ 7]*‘ E’.—"F—E BIOMOL Research Laboratories,
Inc., Plymouth Meeting, PA oA Al&= 1 ¢1&). i
5}?1]' T, o)A Ak tiek =Fo o3& golMEs) S A “’i H]fﬂ]é}‘; qFAE e,
da} 8 FZ2Eo tgte K, MY 71 FEE AMEE, 30 mtelaREY A7e 3EE EAlskl "ol
AEst ojAlels Fdsalal, A¥ 715 HDAC Al (SNDX—275) of gt

A7) AAld 2 el Z)AE B iyl e aE
ol disked oF 95% WX 180% & rERWTEH. &3 EHFL shgHEoll

[e)

Y%
o g
glo

ArE shebeel] o9k p21 2l¥ Y fHA fie

p2l ERA-FA g golA] FAEAAZ A A NEE 2FeE BEEH FAA ofHolE AEFoR
“34 Aarek sHEES p2l A BEE fFEse sgd g ’\]?:—o” T8 sA et p2l FZA=
st 42=E™ (upstream) pb3 AF F-917F obd Spl/Sp3 A7 #H1E FAshict. 7rs] 2
AZ17) e, et AEE 96-9 v Sao]Eel 11,000 AlE/ A= JJr &taL, 5% CO, skell 37 T ol A W)
o]/Aat3iTt. aas A, wWAE AAstaL, sl ek el mE AxE 100 pl/Le 7R HHX]E
ATk 5 ul o F83 DMEM, 0.15 pl 9 Fugene 6 A]9F, 40 ng ¢ p21-luc, 10 ng & GFP & 3]
E3tsla, *‘—Q—Oﬂ/ﬂ 30 & FoF diFHlo] e 5 98 ul < DMEM (10% FBS, 1% #lu4d# 2 iE%ﬂEH}O]

>
|
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[0169]

[0170]

[0171]
[0172]

[0173]

[0174]
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g & DNA:Fugene 6 Al°F Zhzoll H7bstar, Hids] Edsh3itt. 471 AEE 5% CO, 3loll 37 T oA 24

AP 9k QlatHlol Rt &, =R wiA] ® AIY setes del Hrbstar, 47l AIEE 5% C0, dell 37 T o

A 15 AIZE Eot FUER At o] skt Az wleE &8l Aok (2297 (Promega)) & 80 pl/9= X
7tsto g2y MEE f3|AFH . 486 nm o o17] I % 527 mm A9 HPE FHS ALE3= GFP AES
#8te] 2} &3ll= 50 nl & FHskSlh. olojA, FTA AEES Y3t 100 pl 9 FA|H oAl oJAlo] Al
oF (Z=2H|7}) & 20 ul o Ax ﬁoﬂzwm A7 kT F71 AAle D ol VA" 2 A sEe
p21 = A WU 3 nfo|aRE FoA X H HDAC S A|A] (SNDX-275) o thale] oF 2% =] 300% <
< YERdT. E4 gx sgE gtk 2 FAS F 3 oA wAE 4 .

AN 14

A5 SRl 0@ gdill P¥E §14 G

gdf1l FZA-FA s gtolA]l FAAZ BAAZ At NEE Edhstes B XZH §d2 oAAolE A
ke o] Algpek 3hetE ] gdf1l (A3 H3F <13k 11 (Growth Differentation Factor 11)) -z} 2
= 94 digk ARS Tl gdf11 %A= HDAC3 ol <& &4 iéﬂv}ﬁ Higo] gkt ((Mol.
Cell. Bio. 2004, 24, 5106-5118). reks] dalA, AT dd, dek AEE 96-9 g EdolEd
11,000 AlEZ/A=2 9}g3kar, 5% C0, dtell 37 C oA gHA] Aol A8t 2.%032 A&, wWAE AAsE
aL, ap7jellA el el mgf Alxd 100 pl/de] 7 viAZ dASAT: 5 pl o FE3 DMEM, 0.15 nl 9]
Fugene 6 Al2F, 40 ng 9| gdfll-luc, 10 ng ¢ GFP & HH3] Esla, A0 30 & Fo+ <lFHo| A%
%; 98 pl © DMEM (10% FBS 1% FUAa @ ~ExdEulolAl ¥X3) S DNA:Fugene 6 Ak HEo H7lshar,
A8 skt AFEE 5% C0p 3ol 37 T oA 24 AIZF &<t Afuloldst &, M2 vjx] E A

SIS do Hrtsta, 7] MEE 5% 0, 3t 37 T Al 15 AIZE 5 712 Q15ulo] A3t Sitt. Al
Z ok g A (ZRHZL) & 80 pl/E9E HA7rdomm AEES fHAFT. 486 nm 9] oi7] 3 A
527 nm oA 9] HE HFE ALESE GFP HES Hsted 24 &38& 50 ul & FHsISl). olojA, F=A
2S5 93] 100 pl o FA|E B}Ohﬂ oJAlo] Ak (Z2w7}) & 20 upl o Ax fdErct H7Fsdo.
7] Al 2 E VA B A e gdfll f% &4 WUt 3 vlolARE sddlA] I HDAC
AA A (SNDX-275) o thste] <F 2% WA 300% & ERATE. EA Ox gtEe] o = F4& % 3
o A whAg 4= 9},

2 Al 15

Aret s3tEol] 9%k kif2 B ¥EH §AA §&

klf2 ZRQA-FA oA FAAZ 7FAA A204 AFEE Fdsl= g FEH FHAA oAo]E AgTdoan B
g o] At shgtE o] kif2 FAx dde fFEste sEe didh Alde 3. klf2 ZRA=
HDAC3/%-+ 1la HDAC Z&o| tigh MEF2 A3 F-H& FFshslth Fbts] waElA, RAAT7] A, A204 Al

5

) 7]
E 96-9 WY E"elEe]| 11,000 ME/AZ IFskaL, 5% C0, stell 37 T oA 2A AFuo] AT},
7#HAS Q& wiAE AAska, shrldAet Zo] mlE] AFE 100 pl/de] 7 wiHZ gAsdT: 5 pl 9
28 DMEM, 0.15 pl 9] Fugene 6 A19F, 40 ng 9 klf2-luc, 10 ng & GFP & 3] &3}, A4 30
B oZol ouo] s F; 98 ul ¢ DMEM (10% FBS, 1% #Huda @ ~E=AEunjo]il Z3) & DNA:Fugene 6
Aok Z&o| Hrlstal, AHF) Tasa). AEZ 5% COp 3hell 37 T oA 24 AIZF F<F Astao]dd §,

A2 wA D AF eSS do ®rtsta, 47l MEE 5% 00, 3kl 37 T oA 15 Az &t F7F= A5
EIEIESES A= HEHo 2, 10 ng/ml o INF-a & FH7FstaL, 7] AIXEE 4 A7F 5t F71=2 Qo] a3t
AT} AEZ vk g8 Ak (Z27h) & 80 pl/d= Hrulgto =z MNEE S AH . 486 nm 9] o

71 3 2 527 mm oAe HE IS AMESHE GFP HES fste] 7 &8lE 50 ul & HsHd.
olojA], F=A AZEES st 100 ul o FAlsEolAl oJMo] Al (Z2H7E) & 20 nul o AE §sEvtc)
A7rakad . A7) AAd 2 g ZAE B owgo] 3gE-e 10 nfo]ARE9] FolA p2l of kl1f2 7}
0.1 WA 2.9 ¥l A5 FE5 Yepdg, B4 dE 3gEd ik p21 o kif2 o A8 & 3 oA v

@ % 9tk

AAldl 16
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]
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At sighEe] elg o Mztol digh g5 H4l

70 A8 A 9 A oA ofHolE AggoEa B oumgel Afd sFRel G o AT 49
oJAske SEel oa A9e Fas.

MTS ofAo]

MEE 96-9 Hl¢F ZFo)Eo| TEdlal (200 pl/L=E AEZ 3 wet 3% =571 &), 5% €0, 3kl 37

T oA A QlFH|o] A3}t 33tE FAELS A7) Axo H7ke T (DO BEE 0.5% m|wre = &
23y, A7) AEZ 5% €0, skell 37 C oA 72 AlZF Bt Qo)A skt A z2dA ] K| A|AFEe] wha)

NTS Aok (Z2H7h) & #H7tge=y F2 avs A4S 5, 5% C0, 3ol 37 T oA 2 AJZF &<t AFuolA
star, HFAH R ELISA Ee0lE #5715 AREste] 490 mm oA 9] FF=E 7|53

VST ofAjo]

olr

HAA 7 CCK-8 A1k (Dojindo Al) o]H, ZolE FE7E &34 %E7F 450 nm 2 AAHE AL ALsas MIS

o Hlolst AHe.

A7) AAel R el Z1AE 2 B SgE-e 72 A7) Gl ghel oF 200 UieE UlA] 15 mlela R e Z o]
He oA o AT s AT 54 E 3gEel ek HT-29 2% & MEo tiste] Gl gk
%3 ol HaE 4 9
¥ 3
A HD | p21 | p21/kif2 | p21/kif2 (u}(gflasoiE)
(RP30) | (RP3) | (RP3) | (RP10) | (P12

716 159% | 157% | 0.7 0.9 02

7 163% | 187% | 0.8 12 04

717 164% | 163% | 0.7 10 0.7

77 183% | 230% | 2.1 2.0 23

76 175% | 216% | 2.3 29 30

7-29 144% | 293% | 1.2 14 NA

7730 T11% | 338% | 12 0.1 0.7
¥ 3. 2 ot o g Ry Meld Ao dig AETH FA dolH. HDAC (RP30) += 30 wlolA ==l

/5__ =
A SNDX-275 ¢} HlwEk Atia oA &E5ola; p2l (RP3) & 3 mlo]la 2 Eo A SNDX-275 ¢ B3+ AohE &
T F%olar; p21/klf2 (RP3) & 3 wlo]a & EoA SNDX-275 ¢ wWluwdk Aia delAdola (p21/klf2 ¢ W=
1.0 224 A"); p21/klf2 (RP10) & 10 wlo] AR E-o| 4 SNDX-275 ¢ vl 3k Abrhz HAe Aot} (p21/klf2
o] HlE 1.0 o=2x AHod),
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