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271 AMS dAEE oS A
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I
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H
H

g of

X
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olst,
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[0061]
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o
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[0062]
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Az
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=

JECEREELE
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=

o Aero.w thol Aol F 8 tr ol o] n
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do}zlo]

=
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3L

1-ol"-3-(3-tfo] & ofr] =

= (DIC),
(N,N-carbonyldiimidazole),

Z37tR o]0l

hyA

tolofol &

(DCCY,

=

3L 3L
i niihs i

ERE |

N N-7hE dtjo] o] m] )&

!

O

AT},
=0]7] 93] N,N-tholm€olm = 2]d(DMAP), Ty, Edjold&olrl, N N-tholo]i

o=
T
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=

A1

o
=

<)
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=
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S=50ol 10-1361145

W gule HEgS| =25, ol a2, 1, 2-tholu|SAldgbat 22 oH=A &uf, WAl
E5, AT ZE of=Entg Flol= P* uf, fEldZ &M =(DNF), HHEdEAle|= ) ol ELfo] E™Y
Ta O e EYste AT & ook e 22X 0TCelA &) vlE A o]t

o R, st 29 WiERFe-2-7t2 524 S3ES FA ] Wl ofd¥gels, 2R FE EE
g o ~FH (active ester) (¢, p-UolEZHY o|AE, N-slo]|=EAAxoln= o AFH, HEZSFO 2T L
=y S)E W3 A F 7] A stell ofnl sekE 33 wkgate] stek 19 setES AxT 5 ATt
AHE7Fs e 7R Edfolddolnl, oA 2o dolnly} 2 Abxfolwl {7]147] 9 ¥MIGER, ik

s H
TSR, FAEUES, HE, FAEhbE s 22 #1977 don, 94 Ee 3% AREE F
o]

AN

o}
FAHOR, APHor ARHE F2A AFANE TP e A L= FEA

E KR

_— [}

= A 9} WY BER
Sl HIOIEE 7] EA shollA &Asabg 9 B e sik-ss F3 845k 59 dgES AxsteE

w2 Fo by 69 HABe Axse @

7] @A 204 AR S 69) SHEHES Jheel skl el 29 SRS Axshs WA (B 3)E ¥
Fatol o]l A= Azpgel sl Az & k.

O_ A
Lla

2
G

R’ OH L&
o ~ P
o o—p°®

x 8 b
H R
Bl'\\.-/”\o“f i ap|

1
Sy | -R—BIOHR

R’ " = R o
é [ ﬁ; )4 g
OH 7t H o—R

F
I

(37] w4 2004, R 2 R & A7) 8sha 1el4 Ao upel 2m X

i)
fu
)
o
E
=]
(e
2
il
2
)
o
i

54 4st Y BEEolAHClES 97 EA sl
33k4 59 3AES Azt A ot}
!

oldl, NN-tJolAxz2doEolwl, DBU 52 F7Ia71E

ul
ki
°
&E
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

AFE8FALE, NaOH, NaxC0;, KoCO3, Cs:C0; 52 7719718 9 & IF 2188 4 Qo).

W gulE HEelol SRR, tholS, TERRAE, 1,2-TeluEAolg e oH=A g, g
ZEEONF), THEAE S, sMELIEY F& WE Ei Edse] A8Y & Atk W LR 0
CAA ool wSH7A o],

tEo®, A7) G 25 7] 9 164 2
6

HEN PR Fu D QV)EA Sol
227 (Suzuki)d AZH WS F3 3hE 7

71 AbgolA BEL sgtee ddHes Adds gfdeEss AMSsAY, desEs ol ey

Z

A7) wrgold Elze webE, U4, TddE EAS A4S 5 n BeE 0% ekt Ze] ny
ity Zebg Fvl2% Pd(PPhy)y, Pd-C, PdC1.(PPhs),, Pdi(dba)s, PdCl.(dppf), [PdCl(allyl)]z, Pd(0Ac), T+

i Y
Av, d3telE, BEsEE, 2258 fF 5o 98 HUER AR ¢ Sl
=

Qs o =), A

0 CellA ufel vsH7t

w
3 e obzuby stolE st §o, viekE, ot g o
Eajols, ohiEUe|EY, ¥ 5 % mi EFsl] A}

A

A7) A 160 ALgEE F8H4 39 ol HHEE a7] weA 3 ek visl o] Alzsie] A48T 5

vkSal 3o 3peka 79 N-[3-(IH Y -4-Ld)Hd JopA| Eolr] = X o] =Y (PCT/US02/21063

=
S

(B/001021) 0 B Aze] A8E S ek, shera 79) GBI sheb 39 A AZE WEA 5

AMsh @ol % A o AxT & dvk. WA, #34 79 HYE 2-(2-DER|D)olo| 2l EHU-
1.3-thol &2 7] B4 st ANV O A 89 SFES AR, ololA solmehAS Agste] of
W oEE 3% AxE 5 A BE WHes RFE 79 BRI} > Hiﬂowwe% @7) 24 3l
shurgstel B 908 9u, ololA BUUGOR UEUIE Hdste] oyl HYF 3¢ AxY 5 9
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10-1361145
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[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

SEE06 10-1361145
o, Azel, AN R HPAE Balol ¥ APS U% AAS APHAA Bk, olE Alxe], AAe] @
Agels oA ¥ oUW wh PAMoR A¥s] 98 dow, ¥ owyel axo) weh X wyel ¥t
o5 Az, AAdl % AGel e ARNHA Frvhs AL FAAA B A4L A Aol Yol A
¥ ol
Az

1]
OoH H
0
- /GU_{D
K.CO,, OMF Br ,

Br
5-H 2 H-2-3lo|=EFZ AWl =Zdd|3lo]l= (5.0 g, 24.9 mmol)e} o€ HEWOlAEO]E(3.3 ml, 29.9 mmo), ETHAF
ZHES 30 ml9] N, MY E X Eolulo] = OH’\PL % 60 CollAl 15 AIZF wgk AJFHY. &vlE T 5531

100 m12] o€ olAlEo]ES} 100 mlo] &2 FE3IFT. EFS 100 mo] AEolMEolER F ¥ FE3}),
7158 9 MgSO,2 Ax A7l & 728 g3t 535190, A9 ES Aeyha dgazeeadgya(=g g

Ak gEzzde, 20/1, v/v)E AAste] 543519E 2.23 g sk AR AATh. (33%)

Re = 0.50(Z4H/ A obAElo] E, 10/1, v/v)

i NMR(300 MHz, CDCl;) 6 7.82(d, J = 1.6 Hz, 1H), 7.52(m, 2H), 7.46(s, 1H), 4.45(q, J = 7.1, 14.3 Hz,
2H), 1.43(t, J=7.1Hz, 3H).

<Alzd 2> A 5-(4-F22IAD)WEFI-2-7HE A0 EQ A=

oH
m-@—& o 0
0 " oH |G
LA “ "
/ % k
0 Na,CO, (FPh,),Pd
Br ik i
k. c

Toluens/BtOH

e 5-HE RHlZFH-2-7I25 A olE (200 mg, 0.74 mmol)$} 4-F 229 dREAH(139 mg, 0.89 mmol), 2M-
U EE, FulEe] Pd(PPhy), S 9 mle] EFA3 ogh&(1/1, v/v) &ullolAl 2413 7 wAFT, Ao

W7 30 mle] Y obAHOlESE 30 mle] BR T oW FEeYth 2TER §71%22 o] U
NEE BE NS0E AF A F 9 AFEe HAT. RABE 2PAA AgAawrieed (e 9

ool ofAEOlE, 10/1, v/v)E AAISte] F435keE 220mgs shek A2 AU, (99%)

o

Re = 0.37(FA/ ol g olMHCIE, 10/1, v/v).

I NMR(300 MHz, CDCly) & 7.82(s, 1H), 7.64(m, 2H), 7.57(s, 1H), 7.53(m, 2H), 7.43(m, 2H), 4.47(q, J =
7.1, 14.3 Hz, 2H), 1.45(t, J = 7.1 Hz, 3H).
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[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

S=50ol 10-1361145
<Azd 3> 5-(4-F22IA D)W= FE-2-7HEAT] A=

o 0. O (] ]}
N=alH p
‘ 7 D—\ OH
f=CH
Cl Cl

og 5-(4-FR2Fd)MEFI-2-7LEAH o] E (220 mg, 0.73 mmol)E HE-2o] LA T IN-FASIIERF
(730 ul, 1.46 mmol)& 7Fste] 2A1%F &<t SFank AZTE, A0 2 W7t A|7l £ 2 nl
W5 ZReE w5 A7 30 mlo] ol" ofAlElo]EC} 30 mlo] EE FEFIT. B35S @ A 9 F&

F715S - NgSO,E AFx A7 F 3t ofFete] FFete] EAHERE 183 mgs Aol 1A SFEE I3

o}, (92%)

I NMR(300 MHz, DMSO) & 8.04(s, 1H), 7.78(m, 2H), 7.74(m, 1H), 7.69(d, J = 4.6 Hz, 2H), 7.52(d, J =
8.3 H, 2H).

<Az 4> N-[3-[1-[2-(1,3-T}o| & Ao}o] A EA-2-Y)dd ¥ HFH-4-Y 1F D | o} H Eo}ulo] =¢] A=
o [l A 5
“—\_Hm Q_C 1")>;©
HH
] CRF FD g

N(3-(FH g P-4-d)FH Do} Eolulo] =(600 mg, 2.36 mmol)} N(2-B2Fo|e)Zeto]n|=(720 mg, 2.83
mmol), EHAFZE(979 mg, 7.08 mmol)<= 10 mlo] N AN-TIHEESolnlol= oo A1 & 7004 18 A|zF
Kel

M
H
H

ek AZRY. G A F 30 o] HERRWEI 30 nlo AvER FEIUT. FUIsE T MegSo,E A=
AL 5 3t ofatete] Rt doles Auybd AdaRviEade(dEzzdedt WeE, 50/1, v/
v)E AAste] 4L mE

A BASE S AU (924 mg, 2.36 mmol, 100%)

Ry = 0.29(tE =2 e/ we-&, 20/1, v/v)

I NMR(300 MHz, CDCly) & 7.84(m, 2H), 7.71(m, 2H), 7.58(br, s, 1H), 7.41-7.30(m, 2H), 7.21(t, J = 7.8

Hz, 1H), 6.93(d, J = 7.6 Hz, 1H), 3.85(t, J = 6.8 Hz, 2H), 3.08(m ,2H), 2.66(t, J =6.8 Hz, 2H),
2.44(m, 1H), 2.15(s, 3H), 2.10(m, 2H), 1.80-1.58(m, 4H).

<Az 5> N-[3-[1-(2-o}v| =0 ) | | 2| D -4-L ] s d | o} A Eofrfo| =9 Az

]
N—\_H H.HNH, H @_C”_\—HH.

EtH ;
N-[3-[1-[2-(1,3-t}o] & Aolo] Aol =8 -2-A) o E ] FH g P -4-L ] H D o} M Eo}r}o] =(924 mg, 2.36 mmol)S
10 ml ollgko] &3iA7 3 slol=e}xl 4=3}&(80%) (310 ul, 7.08 mmol)S 7}3H3 Ao 18 Azt mutalsd
of. &ulAlA sl AATA glo] A o FFHES At (270 mg, 1.03 mmol, 44%)
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[0136]

[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]

S=50ol 10-1361145

I NMR(300 MHz, CDCl;) & 8.70(br, s ,1H), 7.38(m, 2H), 7.20(t, J = 8.1 Hz, 1H), 6.92(d, J = 7.6 Hz,

1), 2.95(m, 2H), 2.82(t, J = 6.1 Hz, 2H), 2.44(t, J = 6.1 Hz, 2H), 2.40(m, 1H), 2.15(s, 3H), 2.01(m,
2H), 1.80-1.61(m, 4H).

<Az 6> N-[3-(1-Aotr ) 7 o2 d-4-d [ ] opA| Eotrto| =] A=

iZ:H

u . HiZl I_,-'-’

bBrom sasatonl e

Ko CFIF

A -

-(FH g d-4-9)#H D] o} M Eo}uto] = (500 mg, 1.96 mmol)<S 10 mle] N, NT]d] E¢HO}U}O]C LMo &3
2RO EYOEL (172 ul, 2.4 mmol)¢} ¥2HZA4(813 mg, 5.88 mmol)& 713k F 60=olA 1 A7t
Zo. &0 AA F 30 mle USE2Y e 30 mle 2922 FEIIYY. F715E 59 NgSO,E Ax
120 & 79}t odFste] 5530, FoES AEyba AdazetE oy (dEE ey HEs, 20/1, v/
V)= ijﬂo}@ Ao A EA-3ES AT (390 mg, 1.52 mmol, 77%)

Ry = 0.20(HE =2 e/wE-&, 20/1, v/v)

i NMR(300 MHz, CDClz) & 7.41(br, s, 1H), 7.32(m, 2H), 7.27(m, 1H), 6.97(d, J = 7.3 Hz, 1H), 3.57(s,

2H), 2.90(m, 2H), 2.47(m, 3H), 2.17(s, 3H), 1.92-1.75(m, 4H).

<Az 7> N-[3-[1-(2-o}v| =0 ) 9| | 2| D -4-L | s d | o} A Eofrfo| 9] Az

IIHA

CH

I
Raney-Hickel. H,
o HH, in MeOH, 50 °C
Wmllﬂﬂ

N-[3-(1-Al o} e) 3] H & P -4-L ] s D J o} Eofubo] = (500 mg, 1.95 mmol)<S 10 ml¢] 3M <R UYol/mee &
Aol LT & FATH A 50%=0A 18 AlZE wEk AIF T v FESe] Ao EAHgES I3
t}. (510 mg, 1.95 mmol, 100%)

A

>

I NMR(300 MHz, CDCl;) & 8.70(br, s ,1H), 7.38(m, 2H), 7.20(t, J = 8.1 Hz, 1H), 6.92(d, J = 7.6 Hz,

1), 2.95(m, 2H), 2.82(t, J = 6.1 Hz, 2H), 2.44(t, J = 6.1 Hz, 2H), 2.40(m, 1H), 2.15(s, 3H), 2.01(m,
2H), 1.80-1.61(m, 4H).

AA A
<HAl 1> N-[2-[4-(3-otAEotr 2o d)d H e d-1-d A 2 ]-5-(4- S22 D) 2 FF-2-7t2 HA | =9 A]

Pl
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]
[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

S=50ol 10-1361145

5-(4-FEE ) EFA-2-7 252
SOC1L,E #H7Fsted 3 Az #Fak 5
tE=2=2H e &3fA7]21 EY

65 mg, 0.24 mmol)S 5 mle YIFZ=Zoee] &3A171 5 300 ul9
. BlE &3 AASI ol FRFeln FFES I

00 ul, 0.72 mmol)®@} N-[3-[1-(2-o}n] ol &)y H & H-4-A ] =

sto] Aol 15 AlZE uwt Al?ﬂE} 30 mle &5 713k § 30 ml9l ¢
%iiuﬂ%gi T 9 %%—s}am. F715S 54 MgS0, 2 Ax A & 74 o7ste] F589ct. AoES 2
g7HA Ahdazeteada(dE2 2y e/ v, 10/1, v/v)2 ZAASY EX3EE 54 mg (44%)S &
aASSFER AU,

Rf = 0.2 (JE22v&d e, 10/1, v/v)

II’,
i
=
32
o

éé
(m
O
oA
o
&
JZ
[
—
o)
w
=1
0Q
O
L\')
o~
=]
=
o
~ 9
(o3
e
UN'—r‘
N rlj
—|~
—
—rf>—x

!

i NMR(300 MHz, CDCl;) & 7.82(s, 1H), 7.60(m, 2H), 7.51(m, 4H), 7.43(d, J = 8.6 Hz, 2H), 7.38(s, 1H),

7.28(m, 3H), 7.01(d, J = 7.1 Hz, 1H), 3.61(m, 2H), 3.08(d, J = 11.1 Hz, 2H), 2.66(J = 5.7 Hz, 2H),
2.54(m, 1H), 2.19(s, 3H), 2,13(m, 2H), 1.87(m, 4H)

<HAld 2> N-[2-[4-(3-otAEotr| = d) v F g d-1-d ]2 ]-5-(3-ER 2 ) HEFE-2-7I2FAM =9 A

Pt

_<

5-(3-FREADANEFH-2-71 222280 mg, 0.29 mmol)S o]&3te] AAd 13 & Wy o =z wkgslo] &
23155 87 mg (0.17 mmol, 58%)S ¥ Ao EA 3FES LUT).

Rf=0.18(10% Mgt /tfo]E 22 |Eh)

1
H NMR(300MHz, CDCl;) & = 7.84 (s, 1H), 2.64-2.60 (m, 2H), 7.60 (s, 1H), 7.51-7.48 (m, 2H), 7.47 (s,

1), 7.41 (s, 1H), 7.38-7.33(m, 2H), 7.32 (d, J = 6.7 Hz, 1H), 7.02 (d, J = 6.7 Hz, 1H), 3.64 (m, 2H),
3.13 (d, J=10.5 Hz , 2H), 2.70 (t, 2H), 2.59-2.51 (m, 1H), 2.21 (s, 3H), 2.20-2.16 (m, 2H), 1.90-
1.85 (m, 4H)

<AAd 3> N-[2-[4-(B-olMEolm = d ) H 2 H-1-L N & ]-5-(3-Al o} = L ) ZF&H-2-FL2 A =9 A

H_{l:l
O
2(0.30 mmol)& o]&3te] AAd 13 TS WHoz w-gale] 62
A}t

BN

=}

5-(3-Alohawsl ) W 2 3 -2 7h 2 5 A4 80
mg(0.12 mmol, 41%) =2 F A 3}etES

Rf=0.15(10% W&t /cpo]E2 22 wEh)
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[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

S=50ol 10-1361145

1
H NMR(300MHz, CDCls) & = 7.89 (s, 1H), 7.86-7.82 (m, 2H), 7.69 (s, 1H), 7.67 (s, 1H), 7.63 (d, J =

6.6 Hz, 1H), 7.59 (d, J = 6.6 Hz, 1H), 7.55- 7.51 (m, 2H), 7.33 (s, 1H), 7.23-7.20 (m, 1H), 7.01(s,
1), 3.64 (m, 2H), 3.13 (d, J = 10.9 Hz, 2H), 2.70 (t, 3H), 2.61-2.54 (m, 1H), 2.26-2.20 (m, 2H), 2.17
(s, 3H), 1.92-1.86 (m, 4H)

AN 4> N-[2-[4-(-oPA Rt =5 0) 352 B-1- L] o] d]-5-(4-Al ob=s ) MEF S-2-Fh2 AW 29 A

=
HC

5-(4-Alotw sl )M EF h-2-7} 25 4 2H40 mg, 0.15 mmol)& o] &3ke] AAle] 17 e WO Wil X
283t 28 mgS gold uABER A (37%)
Rf = 0.40 (" 22vet/vE-L, 10/1, v/v)

1
H NMR(300 MHz, CDCl;) & 7.88(s, 1H), 7.77-7.68(m, 4H), 7.67-7.60(m, 2H), 7.53(m, 2H), 7.41(s, 1H),

7.36(m, 1H), 7.27(m, 2H), 7.00(d, J = 6.5 Hz, 1H), 3.63(q, J = 5.6, 11.2 Hz, 2H), 3.11(d, J = 11.4 Hz,
2H), 2.69(t, J=5.6 Hz, 2H), 2.54(m, 1H), 2.21(m, 2H), 2.19(s, 3H), 1.87(m, 4H).

<HAAld 5> N-[2-[4-(3-olAEotm 2o d ) # g H-1-L 1 E ]-5-(4-mE o ) 2 FF-2-Fl 2 EAIH| =9 A=

a o HD
EH—x_Hf =

5-(4-vid s d )l 2 5Feh-2-7h 2 5450 80 mg(0.32 mmol)S& o]&38te] Aol 13 e Wyom whgate] 38
mg(0.07 mmol, 24%) =2kA] & e ZAIIES AAT).

Rf=0.24(10% W€t /tpo]E 22 H|Eh)

I NMR(300MHz, CDCl;) & = 7.83 (s, 1H), 7.61-7.57 (m, 2H), 7.53 (s, 1H), 7.51 (d, J = 6.1 Hz, 1H),

7.49 (s, M), 7.46 (s, 1H), 7.35 (d, J = 6.1 Hz, 1H), 7.30 (s, 1H), 7.19 (d, J = 7.9 Hz, 1H), 7.17-
7.15 (m, 1H), 6.99 (d, J = 7.9 Hz, 1H), 3.64 (m, 2H), 3.13 (d, J = 10.6 Hz, 2H), 2.73 (t, 2H), 2.59-
2.51 (m, 1H), 2.40 (s, 3H), 2.21-2.29 (m, 2H), 2.17 (s, 3H), 1.93-1.86 (m, 4H)

<AAld 6> N-[2-[4-(B-olMEolm =) v d-1-d]NEd]-5-(3-F224-EF 2 )Nz FF-2-7l=25
A =] Az
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[0182]

SS90l 10-1361145
1]

H _[(
OO
[0173]
[0174] 5- (s—ﬁii 4-ZFQ oY) -l 2 FS-2-7 =224 80 mg(0.28 mmol)S o]-&ate] AAle] 13} o wpHow
$3te] 74 mg(0.14 mmol, 50%) 24 & Fejo] wAGFES AU},

[0175] Rf=0.27(10% "gHE/clo] S22 W)

[0176] 'H NMR(300MHz, CDCly) & = 7.79 (s, 1H), 7.65-7.58 (m, 2H), 7.55 (d, J = 8.8 Hz, 1H), 7.50 (s, 1H),
7.49-7.44 (m, 2H), 7.30 (s, 1H), 7.23 (d, J = 8.8 Hz, 1H), 7.19 (s, 1H), 7.07-7.00 (m, 1H), 3.60 (m,
2H), 3.07 (d, J = 10.7 Hz, 2H), 2.65 (t, 2H), 2.59- 2.51 (m, 1H), 2.27-2.21 (m, 2H), 2.14 (s, 3M),
1.92-1.80(m, 4H)

[0177] <AA ] 7> N-[2-[4-(3-ctAEolr 2o d) H 2 H-1-Y
=9 A=

oE]-5-(3,4-Tho] Z2Q

EFe 2o d)MEFa-2-7t25A |

[0178]
[0179] 5-(3,4-tfol Z2F e 2o d) - xF&-2-7l 2522 80 mg(0.29 mmol)S o]&3te] AAld 13} e o=z w-g
3Fod 53 mg(0.10 mmol, 35%) A A E Heo EAIFTIES AU},
[0180] Rf=0.18(10% "IgHE/ctlo] S22 W)
[0181] 'H NMR(300MHz, CDCly) & = 7.79 (s, 1H), 7.65 (d, J = 8.7 Hz, 1H),
(m, 20), 7.41-7.33 (m, 2H), 7.32-7.27 (m, 2H)
10.6 Hz, 2H), 2.67 (t,

7.57 (d, J=28.7 Hz
, 7.15 (s,

, 1D
1H), 7.00 (s,
2H), 2.59-2.50 (m, 1H), 2.23-2.16 (m, 2H), 2.14 (s

, 7.54-7.47
), 3.59 (m, 2H), 3.07 (d, J =

, 3H), 1.90-1.80 (m, 4H)
=9 A

<AA 8> N-[2-[4-(3-opAE otr| Evd) s g d-1-<
Zx

1€ ]-5-(2-72-4-Alob=3d)

d-2-7t 2 E A

H
H
O-G)
H
HC
5-(2-W Bl -4-Alol = ) M ZFH-2-7F 2 EA2F 80 mg(0.29 mmol)S o] 83}e] Ao 17 72 WHoZ w3
o] 79 mg(0.15 mmol, 52%) ¥ & He FASLES AU
Rf=0.32(10% W&te-/tfo]Z 2 2 Eh)
H MR (300MHz, CDCl;) & = 7.71 (s, 1H), 7.61-7.57 (m, 2H), 7.53 (s, 1H), 7.52 (d, J = 6.3 Hz, 1H),
7.49 (s, 1H), 7.35 (d, J = 6.3 Hz, 1H), 7.30 (s, 1H), 7.19 (d, J = 7.9 Hz

, 1), 7.17-7.15 (m, 1H)
-920 -



[0187]

[0188]
[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

S=50dl 10-1361145

6.99 (d, J = 7.9 Hz, 1H), 3.64 (m, 2H), 3.13 (d, J = 10.6 Hz, 2H), 2.73 (t, 2H), 2.59-2.51 (m, 1H),
2.40 (s, 3H), 2.21-2.29 (m, 2H), 2.25 (s, 3H), 1.93-1.86 (m, 4H)

<AA A > N-[2-[4-(3-oh A Dot =50) 92 B-1-D 19 B 1-5-(A 2 B-4- D) M= F @272 B A 2 9] A=

5-(FEd-4-) N2 FH-2-7F =252 2H(72 mg, 0.30 mmol)S ©]-&3te] HAld| 17 22 WHow whgate] &4
0,

I NMR(300 MHz, CDCl;) & 8.67(d, J = 5.6 Hz, 2H), 7.93(s, 1H), 7.68(s, 2H), 7.55(s, 2H), 7.51(m, 3H),

7.39(s, 1H), 7.28(m, 2H), 7.0(d, J = 7.4 Hz, 1H), 3.65(q, J = 5.6, 10.8 Hz, 2H), 3.12(d, J = 11.6 Hz,
2H), 2.70(t, J = 5.6 Hz, 2H), 2.55(m, 1H), 2.22(m, 2H), 2.18(s, 3H), 1.87(m, 4H).

<AAd 10> N-[2-[4-(3-olMEolm =) HH g d-1-d [N E ]-5-(2-E2 2 g d-4-d )i 2 FEF-2-F} 2 A1)
=9 A=

5-(2-2 2 29 2T -4- ) MEF T2 7P 2B A2(65 ng, 0.20 moD) S o] Gafe] AAa] 19} 2e o e
sho] BASFE 49 mg obd IASFER AU (479)

Rf = 0.23(t]Z=mg/mers, 10/1, v/v)

i NMR(300 MHz, CDCl;) & 8.45(d, J = 5.2 Hz, 1H), 7.93(s, 1H), 7.68(m, 2H), 7.59(s, 1H), 7.53(m, 2H),

7.47(m, 1), 7.27(m, 4H), 7.02(t, J = 2.9 Hz, 1H), 3.62(q, J = 5.2, 11.0 Hz, 2H), 3.10(d, J = 10.6 Hz,
2H), 2.56(m, 1H), 2.19(s, 3H), 2.17(m, 2H), 1.95-1.76(m, 4H).

<AAld 11> N-[2-[4-(3-olMEoln =d )M A d-1-d N L [-5-(6-EF L2 HH-3- Y ) N FEF-2-7t 2 FA}
mzo Ax
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

S=50ol 10-1361145

2-7k25742F 80 mg(0.31 mmol)& o]-&sto] AAjd] 13 e Wom vk
% BéEH,] A ]:Q]'Zﬂ—ﬁe r:/\AT;]'

Rf=0.14(10% Wete/tpo]E 22 m|Eh)

5-(6-&F L=y e d-3-) il =3t
sled 100 mg(0.19 mmol, 64%) 314%

1
H NMR(300MHz, CDCls) & = 8.45 (s, 1H), 8.39 (s, 1H), 8.03-7.97 (m, 1H), 7.82 (s, 1H), 7.81- 7.78 (m,

), 7.69 (s, 1H), 7.66 (d, J = 8.7 Hz, 1H), 7.59 (d, J = 8.7 Hz, 1H), 7.57-7.47 (m, 3H), 7.05 (s,
1), 7.01 (s, 1H), 6.99 (s, 1H), 3.69-3.58 (m, 2H), 3.02 (d, J = 10.3 Hz, 2H), 2.70 (t, 2H), 2.58-
2.54 (m, 1H), 2.20 (s, 3H), 2.19-2.15 (m, 2H), 1.94-1.85 (m, 4H)

<AAd 12> N[2-[4-(3-oPA o E0Y) ¥ o 2] 9-1-2 o B ]-5- (o] @ H-3-9 ) M= F&-2-7h 2 BA}m| = ¢f
A=x=
“'; M

5-(#o] @ -3~ ) Wl 5 -2-7} 2 5 2 2%
mg(0.16 mmol, 52%) =% & Helo] TAFITES A3

~
2l
o)
S
=
0Q
—~
o
w
85
3
3
S
-
i

= o] &sto] AAld 13 2 Yyew whgake] 81

Rf=0.12(10% Wete/tpo]E 22| Eh)

I NMR(300MHz, CDCl;) & = 7.87 (s, 1H), 7.68 (d, J = 8.2 Hz, 1H), 7.59 (d, J = 8.2 Hz, 1H), 7.48 (s,

1H), 7.45 (s, 2H), 7.45-7.35 (m, 2H), 7.32 (d, J = 6.7 Hz, 1H), 7.30-7.29 (m, 1H), 7.22 (s, 1H), 6.99
(d, J=6.7 Hz, 1H), 3.64 (m, 2H), 3.10(d, J = 10.5 Hz, 1H), 2.67 (t, 2H), 2.54 (m, 1H), 2.29-2.20 (m,
2H), 2.17 (s, 3H), 1.87-1.77 (m, 4H)

<A 13> N-[2-[4-(3-oPA R Zoi) )3 o) 2] R-1-L T ”1-5-(1- W 1H- 2 B-5-2 ) 2 F k-2 = 8]
=9 Az

o d]

5-(1-W g -1H-21 5-5- )l = F&F-2-7F 2 224 80 mg(0.29 mmol)S o] &3te] Ao 13 2L W o=z uke-5)
o] 44 mg(0.08 mmol, 28%) A £ e o FAIFES G

i,

Rf=0.27(10% W€t /tpo]E 22 2vEh)

' NMR (300MHz, CDCl3) & =7.91 (s, 1H), 7.77 (s, 1H), 7.73 (d, J = 6.8 Hz, 1H), 7.64 (d, J = 6.8 Hz,

1H), 7.55-7.47 (m, 2H), 7.41 (s, 1H), 7.37-7.29 (m, 3H), 7.03-6.99 (m, 2H), 3.79 (s, 3H), 3.60 (s,
2H), 3.08 (d, J=11.2 Hz, 2H), 2.66 (s, 2H), 2.52 (m, 1H), 2.21-2.07(m, 5H), 1.92-1.85 (m, 4H)

<AAd 14> N-[2-[4-(3- A Eotu 2ol d) 9 v g P-1-L 1o & | -5-(4-Z 2 25 )-6-w]| SA 2 F P-2-7F 2 2 A}
o= AFx
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

S=50ol 10-1361145

5-(4-EFR22HY)-6-HEAMZFA-2-7 2222 61 mg(0.2 mmol) S ©]gste] Ao 17} e wHoz H-g
3to] 44 mg(0.08 mmol, 40%) 9] A 14 FAFFES LAt

Rf=0.75(10% W&t /tfo]Z 22 2eh)

I NMR (300MHz, CDCl;) & = 7.57-7.52 (m, 2H), 7.46-7.37 (m, 4H), 7.15-7.12 (m,3H), 7.08-6.98 (m, 2H),

3.88 (s, 3H), 3.69-3.59 (m, 2H), 3.13-3.08 (m, 2H), 2.69-2.60 (m, 3H), 2.28-2.15 (m, BH), 1.92-1.79
(m, 4H)

<AA e 15> N-[2-[4-(3-c}Ageln exd)H e d-1-d ] & ]-5-(4-F2 29D )-7- 2l 2 FF-2-F2 E A0
=9 Ax

Rf=0.54(10% W&t/ tfo]Z 22 2eh)

I MR (300MHz, CDClz) & = 7.64 (s, 1H), 7.55-7.51 (m, 3H), 7.46-7.39 (m, 4H), 7.31-7.28 (m, 2H),

7.17-7.14 (m, 1H), 3.65-3.60 (m, 2H), 3.17-3.09 (m, 2H), 2.70-2.62 (m, 2H), 2.60 (s, 3H), 2.59-2.54
(m, 1H), 2.31-2.20 (m, 2H), 2.15 (s, 3H), 1.92-1.79(m, 4H)

<A 16> N-[2-[4-(3-otA Dol =H D) Y HHP-1-L ]2 ]-7-(4-F 2 2H Q) NZFF-2-71 2 EA =9 A

A

7T-(4-FR2 29 ) -2 FH-2-7F 252 2H80 mg, 0.29 mmol)S o] &3te] AAld 13} 2o o HASE

_23_



[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

S=5S0ol 10-1361145

29 mg (19%)S ¥& =

1=
=]

Astes AT

Rf = 0.21(HE 22w e/mers, 20/1, v/v)

tlo

i NMR(300 MHz, CDCls) & 7.80(d, J = 8.5 Hz, 2H), 7.67(d, J = 7.7 Hz, 1H), 7.54(s, 1H), 7.49(m, 3H),

7.39(m, 2H), 7.30(m, 4H), 6.95(d, J = 7.2 Hz, 1H), 3.6(q, J = 5.2, 10.7 Hz, 2H), 3.07(d, J = 10.7 Hz,
2H), 2.65(t, J =5.2 Hz, 2H), 2.53(m, 1H), 2.20(m, 2H), 2.18(s, 3H), 1.90(m, 2H), 1.72(m, 2H).

<A 17> N-[2-[4-(3-oA ol = D) H H 2 D-1-L ]2 ]-6-(4-F 2 2H Q) NZFF-2-712 A =9] A

z
l
f
i
O~
HH
i
6-(4-FEERAD)ANFZFH-2-7t 222290 mg, 0.33 mmol)S o]gste] AAe 13 #& whH oz Lz 335

43 mg (25%)& =M F3tEe o AB}.
Rf = 0.16(] S22 E/ders, 20/1, v/v)

I NMR(300 MHz, CDCl;) & 7.72(d, J = 8.3 Hz, 2H), 7.58(d, J = 8.6 Hz, 2H), 7.51(m, 3H), 7.43(m, 3H),

7.28(m, 3H), 7.00(d, J=7.1Hz, 1H), 3.62(q, J =5.9, 11.2 Hz, 2H), 3.09(d, J = 11.2 Hz, 2H), 2.67(t,
J =5.9 Hz, 2H), 2.54(m, 1H), 2.17(m, 2H), 2.16(s, 3H), 1.87(m, 4H).

AP 1> WEzFeE-2-Fl2 A E FEA2 MCH +&A4-1 2T JA8AH =4

o] whE WEF -2k EA S FEA diste] MCH FEA-1 AR oA B Folry] glate] &l

Q=g oo A gol(25 mM HEPES pH 7.4, 5 mM MgCly, 1 mM CaCly) @ 2 &Ll (H LMo BSAZ 0.5%7F ¥ =

= #H7he ¥ THFE YISk, MCH 84-1 (““?er & 328 584 X HEY-1; Euroscreen, Gosselies,
Belgium)¥@} 1 uM 23w FTXH AP 553 (Europlum labeled MCH <=&#-1, Eu-MCH <=&#-1),
PerkinElmer, Turku, Finland) 2 1 mM 2Zld T = (MCH <=8A-1, #070-47, Phoenix, Belmont CA,

USA)S 4 CAA =v8kgth. 1 My G23Loz 4%1% il 5532 (Eu MCH <=&A4-1)3F 1 mM Hahd
FTHIEES A 8 il(HFT HeEX: 2 DY 2 pM(HF WHEEE: 0.5 pl)o] HESE s|Asglt. BE g
A3 FR| A A ALREE gFEde Aggdo)n | AHEde npx|uld %EHO]E% Aol Z it AFE-31S

o}

MCH 8&#1-1 (200 assays/vial)S 1 m¢®] HA@EHol| 3|Mste] FASAZ &, A7t F2g wih
(Multiwell 96 well filter plates PN5020, Pall Co. Ann Arbor MI, USA)el 8l H}o]®l(multi 8-channel,
Eppendorf, Hamburg, Germany)S o]&3te] Zt 9 AAF37F 100 w7F HA vHEES EF318lth. oo, v &
o] A% (non specific binding) WEwo2E FR¥gor ¥ Ad FFHIZZE(Eu-MCH 84-1) 25
w, T3 50 W Z HEd FFHIEE 25 wE AFEsIR e, HAAZE(total binding) WETOZE 10%
DMSO A& 25 w, FEIAFORE HAH Fepd FHIZEZ(Eu-MCH F78A4-1) 25 w0 2 584 50 WS A&
sttt A¥womE AAlA 1 WA 179 3= 25 w, FEIFoE FXH Add FHIEZ(Eu-MCH &
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[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

A-1) 256 w2 FEA 50 wE AT 4 AR SE, fFRIReRE EXE waid 5532 (Eu-MCH
FEA-D) 2 Ay FHFEI2ES 9kS Al AR 254688 ARG HER H7F FAddE 4uje FE
FHlEATE. o] %, 15%7E kA EES] Fa Ao 908 wot wkEAIAT. HkSo] A %]

1=
B
Asle] A A 2FeE A2 7] (microplate washer, EMBLA, Molecular Devices)ol]l &S Zo] Zgo]
ATk Al gHom A 300 WA 33] AH/AA WA Fi Hol v FERIFLE HAE B
2EEuNCH  FE8A-DS A, wiEe] BV wekar dd 150 w7 HA @l
Enhancement solution, PerkinElmer, Turku, Finland)& F7}8te] F8Itk. A=A U2 2 UA] 4A13F &<
Wxs & AxA & (Time-resolved  fluorescence, TRF) #& th7l%s #3=A7](multilabel counter,
Victor2, PerkinElmer, Turku, Finland)E °]-&-ste] S0 (FE9H4:615 mm, ©]7]2H8:340 m), 317
T2 16 o) A FF qAES ALt

T4 1
A ) A g gk }\] T B4 gq Al zpAl =)
'5:]""34‘ e = = Rar- 10 X [= == (=] T
AN g s aga w0

AR BF AES A F, 506 o A ARRA Fshe] 10, %2 AWHGOM, 1 AnE o]

X2
3= ICs0(nll)
A 1 40
A 2 80
A 3 220
A 4 10
A 5 1050
A 6 180
A 7 280
A 8 190
Ao 9 50
A4 10 70
AA A 11 130
A A4 12 930
AAlH 13 270
A 14 60
AAld 15 15
A 16 190
AAH 17 310

ghe vehgomA NCH S8 A1) Ul oAl B4l S5 AS & F Atk olF Bl ¥ wie] we 5
T2 N FEA-10 U@ oAl B Siekel N FEA-10) ol ARAZ FEFoLA MO FEA-1
U ARG oy T MY F8A ST 5 o

SR Eowe] whE FEAL MCH FEA-10] old AFAE A8 FowA WA WCH FEA-10] A To
A e e, ga, dAbgel, B R 9053 2SN A1 BE ARe oY £x Ans
o g8

dal, 2 owe] me 3] setd 12 EARE MEFE-2-REANE fEAL S0 ue e Fuw
AAA sk, 7l B owgel we 4] Bt 12 BARE SRe FYYROR F4A 2 A
H
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S50l 10-1361145

[0245] <AA 1> A A=

[0246] sha}2) 19] WA A-2-7hEBA I = 2 g
[0247] *9 lg
[0248)] 471 Qe EFela 710 Fste] WA Az,

[0249] <AA] 2> AAL] A=

[0250] 3}shA 19 MERFH-2-7I2EAIH = {4 100 mg

[0251] SFFHE 100 mg

[0252] T 100 mg

[0253] 2o}t wlau| & 2 mg

[0254] A9 AES T &, B AAY Az uEbA ebgste] GAE Al 2T
[0255] <AAd 3> AEA Y A=

[0256] 3}shAl 19 MERFH-2-7I 2B AN = {4 100 mg

[0257] SFFHE 100 mg

[0258] e 100 mg

[0259] 2Elobd At w4 2 mg

[0260] A1 Ais T 5, T4 AEA Azl webx Aetel il FHske] AEAE AxsHT

[0261] <A A 4> FAA L Az

[0262] 318k 19] AR FH-2-7I2EAN = FE A 100 mg
[0263] T E 180 mg
[0264] Na2HPO4 - 2H20 26 mg
[0265] CRinE 2974 mg
[0266] 449 FAAle Azl wel, A7) ARES AAE dFHor dFAA FAE Az i)
[0267] <AAd 5> AFAF Ax

[0268] g8t 19 MERFe-2-7t2HAN = F A 1000 mg
[0269] HIET] A ofAH | E 70 ug
[0270] HER B 1.0 mg
[0271] H e} 0.13 mg
[0272] H e B2 0.15 mg
[0273] H]EF B6 0.5 mg
[0274] HIE}T] B12 0.2 ug
[0275] H e C 10 mg
[0276] H] 9 €l 10 ug
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10-1361145

s=s4

1.7 mg

[0277]

50 mg

2

[0278]

0.5 mg

[0279]

o

"

oy
ot

ol

7]

[0280]

1.75 mg

Al14

AFstolel

10

[0281]

0.82 mg

[0282]

25.3 mg

R

[0283]

15 mg

[0284]

55 mg

[0285]

90 mg

[0286]

100 mg

[0287]

24.8 mg

steladl4

[<2]
=

[0288]

) %

L
L

el 2]

muE &

m
=

471e] vy

[0289]

Ton

ol
ofp
i

0

~

—_
"o

i

g9 A=

o
=3

<A A 6> A%

[0290]

1000 mg

[0291]

1000 mg

T

[0292]

100 g

o

oy

[0293]

2 g

[0294]

lg

oF

B}

[0295]

900 md

7kste] A

=
=

&

A

[0296]

ol

[0298]

gl

715 Lol whekA Z1ouj

=yl
=

<A A 7> 7|e} AZAEFL] AZ

[0299]

7-1. &89 Ax

[0300]

522 mg

=

[0301]

mg

=

242 b0 ]

[0302]

10 mg

[0303]

mg

[0304]
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10-1361145

s=so

mg

[0305]

30 mg

i

o]

[0306]

50 mg

[0307]

0.48~1.28 mg

[0308]

200 md

[0309]

[0311]

20 %

o] 2=

[0312]

76.36~76.76 %
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[0331] XAl 15 %
[0332] 12 20 %
[0333] =7 7%
[0334] AR 7%
[0335] A7) 7%
[0336] 3}shA 19 MERFH-2-7I2EAIH = {24 3%
[0337] 3% 0.5 %
[0338] 2 3} 0.5 %
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