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Ri2 szt ofdEr], Eg(Cl-(H)LALSaL7], Hadnadr] T (t-F5A) 7 d7]o1H;

Ry, Ry & Ry ZH2F 297, 2492, SF2(C1-03)L2A 7], (C2-C6)dZFA)7], Mix[d][1,3]H2%&7], X

FEAY v xgE vHd7] B XS ALY B X SE(C6-Cl0)okE 7| olar, o]71A A &r]= 2 9x, (C1-
CHEZ ofwl7], TR(C1-C3HLZ7], (C1-C6) LA, HAZA7], aﬂé%/\]ﬂ, yay] EE g2 92z X3
H #Hdr)oly, Ry, Ry B RS BT FAYAI) o).

AT 2

4

A1ge] oM, X= -CH- ola; RS F42AA, ofAdY], E(C1-CH) LA AHLY], gaduaddr] £ (t-
HEADFIRE 7O Ry, Ry T Ry 47 FadA, g2, wx[d][1,3]85&7], ASH ALY 81X 5
]

d wsdy] me @AY aA8E Adrleln, o714 A8 F2A 94 £ AL, Rk ¥
RS BF #4947 ok 38 19 e T o)9] SR oR HE5E 9.
37% 3

A2l 3efAM, Xi= ~CH-olaL, R F494, ofdEr], Ef(Cl-CH) L Ldddr] T galdrddr]os;
Ry, Ry = Ry= 247 ez, 292, Wx[dl1,3]H5E7], vedr] == A8y vjxgkd sd
71olaL, o7 A7) FRA A B A7l Ry, Ry R RS BT Al obd ghshA 19 3gt

AT 4

7] dAY SIFE FolA AEH SFE Ti= o5 AR = A
1-(F 2 d-2-9)-3-3-(Eg EF 2 ve) v d)- -9 &E-5-%

1-(F 8 d-2-9)-3-(U-(Eg EF 2w ) v d)-1H-9 &E-5-%,
3-(3-yE=AY)-1-(Id-2-Y)-1H-9] &} Z-5-&

1-(9 2] d-2-9)-3-(3,4, 5-E& | S A A d)-1H-9] 2} Z-5-2,

3-(2-E&F L =i d)-1-(d g d-2-L)- -9 &hE-5-2

3-(3-FF Lz d)-1-( g d-2-)- -9 ehE-5-2,



3-(4-FF 2 2ol d)-1-(F 2 d-2-)-I-v 2h&-5-&,
3-(2-FR2d)-1-( 2 d-2-)- -9 2hE-5-2,
3-(3-FRE2E)-1-( 2 d-2-)-IH-¥] 2hE-5-2,

3-(4-F R =)~ 1-(F] 2 d-2-d) - 1H-v] 2h&-5-

o

3-(3- B 22w d)-1-(7) 2] 91-2-2) - 1H-3] 2} &5~

o

3-(4-BR W) -1-(3] 2 d-2-d) - 1H-v] 2h&-5-
3-(2-8.2 o d)-1-(v] 2 d-2-d) - 1H-v] 2h&-5-
3-(3-2.2 o d)-1-(v] 2 d-2-d) - 1H-v] eh&-5-
3-(4-8.2 kv d)-1-(d] 2 d-2-)- -9 2hE-5-2,

do it

o

3-(4-8.8 Lo d)-1- (3] 2 e -2-9) -1l 9] e} -5,

2-(3-(4-2. 2 &3 Y)-5-(Eg] o] 2T 2 A A DS A)-11-7) 2}E-1-2) ) 2]
3-(4-BREI)-1-(F Y d-2-d)- - E-5-d t-FE 7ol E,
t=78 3-(2-2 9 =dd)-1-(I g H-2-U)- -] &}E-5- FpEM|eE,
t=78E 3-(3-2 9= d)-1-(I g H-2-U)-1H-F| &}E-5- FHEM|oE,
t=7E 3-(4-2 9 =dd)-1-(F g H-2-U)-1H-F| &}E5-5- FpEM|eE,
t=78 3-(4-2 9 =dd)-1-(F v -2-2)- -9 &H5-5-4 FtR o] E,
3-(4-BRRIE)-1-( 2 d-2-d)- -9 2E-5-< oMAlE o E,

3-(H A d-4-d)-1-(F] g d-2-4)- -9 2}&-5- t-FE FtEoE,

3-(4-(AZ[d][1,3] 0] §4-5-2) 1) -1-(3] 2 fl-2-9)-1H-7] 2}5-5-2) -3 Fhuflo]=,

3-(3'-wdu] A -4-d)-1- (I 2 d-2-)- -9 e}E-5-2 t-FE FFHY|oE,
t=-g 3-(4-(Z =) o d)-1-(d 2 e -2-)-1H-9] 2}&-5-<d R0 E,

t=7g 3-(3'-(duldotr =) Hlsd)-1-(I 2 d-2-)-1H-¥] 2}&-5-4 JFHE o] E,

3-(2- (A Z[d][1,3] 5] §4-5-2) 1) -1-(3] 2 fl-2-9)-1H-7] 2}5-5-2) -3 Fhuf|o|=,

3-(3'-#du] o d-2-d)-1- (I 2 -2-)- -9 e}E-5-2 t-E FFHY|oE,
3-(H]#d-3-9)-1-(I A d-2-)- -9 2HE-5-Y -7 R E,
3-(4'-(AS AN M A E-3-2)-1-(F 2 D-2-D)-1H- &E-5-2 -7 7o) E,
3-(4'-B2WH] 7 d-3-9)-1-(J 2| 9-2-)-1-9)2}E-5-2 t-F= Fryo|E,
-8 3-(3'-E 20 d-3-2)-1-(F 2] 9-2-2)- -] & 5-5-2 Fhe]E,

t=F8 3-(2' - d-3-Y)-1-(F g D-2-Y)-1-9] ZE-5-Y FtH U] E|

3-(3-(=2[d][1,3195E-5-4) 9 d)-1-(d 2| D-2-)-1H-9] &}E5-5-¢ t-FE FpR|o|E,

3-(3'-#dr A d-3-¢)-1-(F g d-2-)-1H-T 2}E&-5-Y -5 FtHEYo|E,

t-7d 3-(3-(dZE-1-A) s d)-1-(F 2 d-2-)-1H-¥] 2}E-5-4 FHE Yo E,
t-5-8 3-(3'-(HEolu| ) v d-3-4)-1- (I 2| P-2-)-1H- 9] &ZE-5-d FtH Yo E,
t=7 e 3-(4'-HSA ] #d-4-)-1- (9] g d-2- ) - 1H-9] 2k5-5-2 7Rl &,
3-(4'-(l A A B A D -4-)-1-(F] 2] D-2-2)-1H-9] &}&-5-% -4 FFE Yol E,

3-(4'-1 2 H] o d-4-90)-1-(3] 2] B-2-9)-1H-9] 9} -5-9 (-9 Fhyo]=,

_4_
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3-(3'-z 2P| d-4-9)-1- (¥ gl ¥-2-9)-1H-¥] & =-5-9 t-5-8 75 Yo E,
t=-F8 3-(2' - A Hd-4-d)-1- (I g 9-2-¢)-1-9] 2 E-5-Y FtH U] E|

- d-4-)-1-(F 2P P -2-)-1H-9] #}5-5-¢ t-FE R0 E,
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3-(4-(Al2[d] (1,318 5E-5-D)# d)-1-(I g M -2-)- -9 2k&-5-d t-FE TR0l E,

3-(3'-s gl d-4-d)-1-(F 2 mD-2-2)-11-7) 2} 5-5-2 t-F° Fpavo|E,
2-(3-(4'-B 2R Fd-4-d)-5-(Eg o] X 2P H U S A))-1H-3| 2hE-1-) ] 2| |,
2-(3-(H] 3 d-4-d)-5-(H A d WA GAD-1H-I e}&-1-d) 7 2],
3-(r]¥d-4-2)-1-( g -2- ) -1-9] F5-5-&,

3-(4-(0Z[d] (1,310 5 %-5-2) s D) -1-(I 2 B-2-) - 1H-9] 255 &,
3-(3' - H] i d-4-2)-1- (3 2 -2~ ) - 1H-9] 2E-5- &,

3-(4- (v gl-1-9) 3l )-1-(9) 2 A -2-9) - -9 2 E-5- &,

3-(3' (el o] i) u) o D -4-2)-1- (3] 2 D -2- )~ 1H-9] #p&-5-&,
3-(2-(A=[d][1, 3] &E-5-) A d)-1-(F] 2| ©-2-) - 1H-¥] ep -5,
3-(3' - d M d-2-2)-1-(3 2 -2~ - 1H-9] 2E-5- &,
3-(r]¥d-3-2)-1-(F g e -2-2)-1-9| 2p&-5-&,

3-(4'-(AS AN M S E-3-9)-1-(F 2] B -2-9)-1H-T) &} E-5-,
3-(4'-HRERH-3-2)-1-(I g 9-2- D) -1-9] 255 &,

3-(3'-Z 2R d-3-2)-1- (I g 9 -2- ) -1 2pE-5-&,

3-(2' A& A d-3-2)-1- (9] g D -2- ) -1 2p5-5-&,
3-(3-(N2[d] (1,310 54-5-9) 3 d)-1-(7) 2 W-2- ) -1-7 e} &-5-2,
3-(3'-# A d-3-)-1- (v 2 -2- )~ IH-¥] 252,
3-(3-(FZEa-1-9) A D) -1-(9) 2] F-2- ) - 1] 2} &5,

3-(3' (el o] i) w9 D -3-2)-1-(3] 2 D -2- )~ 1H-9] #h&-5-&,
3-(4' ] F A ¥ 3 D -4-9) -1 (] 2] -2~ %)~ 1H-5] 2} £ 5%,

3-(4' (RS 9] 7 D -4-2)-1-(3) 2 D-2-9) - 1H-7] 2 E-5- &,
3-(4'-HRER -4~ -1~ (I 2 9 -2- D) -1-9] 255 &,

3-(3'-Z 2R d-4-2)-1- (9] g 9 -2- ) -1 2hE-5-&,

3-(2' =7 5 A ¥ 3 D -4-9) - 1- (] 2] -2~ %)~ 1H-3] 2} 5 -5,
3-(l#d-4-2)-1- (I el -2- ) - IH-9] 25—,

3-(4-(ilz=[d][1, 3] &&-5-D) Al ) -1-(I] 2| v -2- ) -1H-3] ep5-5-&,
3-(3' - H) i d-4-2)-1-(3 2 -2~ ) - 1H-9] 2E-5- &,
3-dd-4-Z2d-1-(¥ g d-2-)-11-9] &} E-5-F,

4-8-3-9d-1- (I g e -2- ) - 1H-9] 2h5-5-&
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3-(4-BRwd)-1-(3 2 d-2-)- -9 2hE-5-2,

3-(2-8.8 kv d)-1-(d] 2 d-2-)- -9 25 -5-2,

3-(3-8.8 kv d)-1-(d 2 d-2-)- -9 2hE-5-2,

3-(4-8.8 kv d)-1-(d] 2 -2-)- -9 2hE-5-2,

3-(4-8.e o d)-1-(v 2 e -2- D) -1l 9] 2 &5,

2-(3-(4-2. 2 =) -5-(EF o £ X 2 AL S AN -1H-¥] 2tE-1-9) 9 2] g,
3-(4-BRRIE)-1-(I 2 d-2-d)- -9 eE-5-d oAE o E,

3-(] ¥ d-4-)-1-(F v e-2- L) - IH-9] e}E-5-2 t-%E FFHY|oE,
2-(3-(4'-B 2RI d-4-d)-5-(Eg o] X 2R H U5 A))-1H-3| 2hE-1-) ] 2| |,
2-(3-(H] i d-4-d)-5-(H A d WA GAD-1H-I e} &-1-d) 7] 2] |,
3-(r]#d-4-2)-1-( e -2- ) -1H-9| h5-5-&,

3-(4-(AZ[d] (1,316 5 %-5-2) s D) -1-(I 2 B-2-) - 1H-9] 255 &,
3-(2-(A=[d][1, 3] &E-5-) A d)-1-(F] 2| ©-2-) - 1H-¥] ep -5,
3-(r1¥d-3-2)-1-(F g e -2-2)-1-9] p&-5-&,

3-(2' A& A M # D -3-2)-1- (9] g H-2- ) - 1= 2p5-5-&,

3-(3'-# A d-3-)-1- (v 2 -2- )~ IH- 9] 252,
3-(4'-HRERd-4-2)-1- (3] 2 9 -2- D) -1-9] 255 &,

3-(2' =7 3 A ¥ 3 D -4-9) - 1-(] 2] W -2- %)~ 1H-3 2} £ 5%,
3-(1#d-4-2)-1- (I el -2- ) - IH-9] 2 -5-2,
3-dd-4-Z2d-1-(¥ g d-2-)-11-9] &} E-5-F,
4-8-3-9d-1-(d] Y e -2- ) - 1H-9] k55— &
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ATE 7

MGl QolA, A7) RIS UIE C1-C4 22, opHMEA W oS EFE FoA A A e I-
19] S3HE Az,
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A7l holM, 7l SAERF7IE 7 ol s obAEARS stk 1-19] shgte Al
37E 9

A6l helA, 71 7kde] 100 WA 130TellA == ek 1-19] 3gh= A=,

A3 10
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rr

A7 2o A XE -CH- Ao,

Ri< olAE7], EF(C1-CHLLAHAY] == (t-FEA)7IE 7| o|H;

Ry, Ry B+ Ry 42 F429x, 2494, S2(C1-03) LA 7] =+ (C2-C6)L=FA 7)o, Ry,Ry & Ry 5
FAaYAIT ofytt,
A3 11

0ol 9olA, A7 A7) 4-vr ol v W (DMAP), ¥Eyl, Eglo|dolul, o|ut}E FoA Nei® A

A 10
ol ghstal 1-29] 83E A=y,
AT 12

7] Shtal 129 SRR s ShS Vel SRS BehE mhEu] W Qv EAstel WeAA s sk
2 1-39] 3L Az Wy,

EERRE)

Rz

Rs

A7) 38 1-22) el A | XE -CH- & Aol
RS F4&, olddr], EE(C1-(4) LA TA7], (t-F-EA)7IRI7]o|H;

Ry, Ry = Ri= A7 497 2 293 kolu, Ry, Ry B RS 25 FAaUA7) ofyar;

g7) spekA] Vel A,

Rs, Re =& Re 242} 49, =2 93, (C1-04)& ofvl7], 2(C1-C3)L¢A 7], (C1-C6) LA,
7], ¥

SIEN

A, 227, 9] e 2R 92 X3k ddrjolAY, Ry 2 Ry TE R E R -0CH0- =
= -CH=CH-CH=CH- ©]4}, Rs,Rs 2 R % F29x7} opuny;
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A7) 348hA [-30 A, X —CH- & Axo|il;
R 24, oM"Y, EF(C1-CH)EZAA=A7], gidradr] = (t-F5A]) 7t d7]o)H;

Rs, Rs =X Rie 44 492, =224 92, (C1-CHLZ ovlr], &2(C1-C3)LA7], (C1-C6)L=A], ASA]
71, MESA, x297], dAd7] Be @220 9A42 A3kE dAdr]olAY, Ry B Ry = Ry R R -0CH0- &

= —CH=CH-CH=CH- |1}, Rs.Rs 2 RS BF F29x7} ot

A128ke] oA, Ar] ZEtEFSE5Ew7F PdCly(dppf) ' dppf(1,1'-Bis(diphenylphosphino)ferrocene)©]al,

871 B717F KPOy, KoCOz, Ba(OH)z, CsyCO; Foll A Aeid A1 s}eh4 1-39] shehs Az,

A2gkel] delA, ¥hEEw=7E 90 WA 110Cel 3hek2] 1-39] 3tekE A=y,

at7] steba 1-39] spetEe #7714 EASkel abr] gebA 1-49] agteR d3A7]E kA 1-49] dhghe Al
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A7) Ao A, X¥ -CH- & 2ol
R ofAE 7], E(C1-CHLAAHAY], Urdradr] £ (t-F5A]) 7R d7]o]H;

Rs, Rg = R 247 49z, @272 924, (C1-CHEZ obl7], &=(C1-C3) L2 7], (C1-06)&=A], A

ke

=97, A7) mE gRA A4 A8 sdzlel A R % R EE R B R -0CH0- =
T ~CH=CH-CH=CH- °]u}, Rs,Ry B R R5F FAaUR7} ofytt.
3T 16

A58k A, A7) 471 ETERRolNEA, EER ol EA, HF 2 HCl FdA A9" 7 3)st
=2
H

4 149 B A=

AT 17
sl7] gbetale] EgtE T ole dAstHor FHEHE 9S EEse FuEs dw e A88
oFst A &
[3}8}4] 1]
Fz,
5
F‘! —_— Mt J‘J
) = s
Fa M

"\_N_.f’ —0Ry

3y

L

K710 A, XE —CH- T dAo)ar;
RS F492, obAldY], E(C1-()E AL TLY], dudradr] e (t-5F-5A]) 7t d7]ojH;

Ry, Ry BE RE 247 F4297, 9%, FE(C1-03)LA 7], (C1-C6)L=A17], Wix[d][1,3]8.%7], A
st AY B vHdr] B XSEAY B ASE(C6-Cl0)otd 7]ola, of7|A X g7 a2 9xF, (C1-
4y opdly] | SZ(C1-C3)LZ 7], (C1-C6)LFA], HSA7], WadSA 7], F2U7] = =24 YA X$
 Hd7lelu, Ry, Ry B RiE BT FA9AE oby

A3 18

371 EAE seE FolA AduE sgE EE o5 dAFHoR FEHE IS XS TUE T Ay E
= AEE 2SS

1-(F 8 d-2-9)-3-3-(Eg| ZEF 2 2 e 9 d)-1H-3 &} Z-5-&,

_10_
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1-(F8d-2-9)-3-(4-(Eg| ZF e 2 e 3 d)-1H-9] g H-5-&
3-(3-yE=AY)-1-(Id-2-Y)-1H-9] &} Z-5-&
3-(4-yERAY)-1-(I g d-2-Y)-1H-9] &} Z-5-&

3-(4-m 5 A3 D) -1- (3] 2] I -2- ) - 1H-9] 55~

3-(3,4-H | EA #H ) -1-(9 2l d-2-Y)-1H- 9] eh&-5-2
1-(921d-2-9)-3-(3,4,5-Eg W EA 7 D) -1H-9] e} =-5-&
3-(2-EFF L =i d)-1-(d g d-2-L)- -9 &hE-5-2
3-(3-&F Lz d)-1-(d g d-2-)- -9 eh&-5-2,
3-(4-ZF L 23 d)-1-(d g d-2-L)-11-9] &}E-5-2
3-(2-F2EHAE)-1-(F g d-2-9)- -9 eFEF-5-&,
-(3-2EEAd)-1-(F g d-2-Y)- -9 }E-5-&
3-(4-F2EHAE)-1-(F g d-2-9)- -9 ehEF-5-&,
3-(3-BHEEAY)-1-(I g d-2-Y)- -9 }Z-5-&
3-(4-BEEAY)-1-(I g d-2-Y)- -9 &} Z-5-&
3-(2-g 2 =Hd)-1-(F g d-2-9)-1H-9] eh&-5-&,

3-(3-2. e mHd)-1-( g d-2-2)-1H-9] e}F-5-2,

3-(4-2. e mHd)-1-(F g d-2-Y)-1H-9] &} 5-5-&

3-(4-2. 8wl d)-1-(I g v e -2-L)-1H-9] &h5-5-&

2-(3-(4-2. 2 =9 d)-5-(Eg|o| 2z 2 F AL A))-1H-¥] 2} &-1-) ¥ 2] |,

3-(4-BE R Y)-1-(F g d-2-)- -9 &FE-5-Y t-5E 7o E

t-5g 3-(2-2 2% d)-1-(F g d-2-2)- -9 &E-5-Y FFEUo|E

t-5g 3-(3-22%dd)-1-(F g d-2-2)- -9 &E-5-U FtEMo|E

t-58 3-(4-2 2= vd)-1-(F g d-2-2)- -9 &E-5-Y FtEMo|E

t-58 3-(4-2 2 =dd)-1-(F g nd-2-9)-1H-9| e}E-5- FFEU[o]E

3-(4-B R R E)-1-(F 2 d-2-d)-1H-5 2}E-5-U o}A g0 E

3-(H A d-4-d)-1-(F g d-2-)- - 2}E-5-d t-F & 7tHYo|E
3-(4-(x[d][1,3]H5E&-5-) 3l d)-1-(d] 2] d-2-Y)-1H-9] &tE-5-¢ t-5F-4 JtRMo|E
3-(3'-Hdr Al d-4-Y)-1-(F g d-2-)-1H-T 2}E-5-Y t-F & R0 E

t-4 3-(4-(Gz e d)-1-(F g d-2-2)-1-9] 2} 5-5-¢ 7o E

t=78 3-(3'-(drdobn| ) u] s d)-1-(9] g d-2-9)-1H-9] 2} 5-5-¢ 7FR Mo E
3-(2-(M=[d][1,3]H5&-5-) #lld)-1-(I] 2 d-2-Y)-1H-9] &tE-5-¢ t-5F-4 JtRMo|E
3-(3" —FdulEd-2-)-1-(F ) d-2-L)- -9 2}E-5-4 t-FE FHEY | E
3-(HAd-3-2)-1-(F g d-2-d)- - 2}&-5-d t-FE 7tHYo|E

3-(4'-(AZ A B H 9-3-U)-1-(F g -2-Y)-11-9] 2}&-5- (-F & FhR o] E
3-(4'-BRRHHY-3-2)-1-(F g d-2-d)-11-¥) 2} E-5-9 t-Fd R Yo &

t-9 3-(3'-2=nld-3-9)-1-(J g d-2-)- -9 2} 5-5-¢ FHE o] E

i

i

i

i
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t=7e 3-(2'-ASA ] # D -3-)-1-(F] g H-2- ) - 1H-9] 2k5-5-2 7Rl E,
3-(3-(AZ[d][1,3]1%E&-5-2) Hd)-1-(F g T -2-)-1H-F &}E-5- t-FE FtHUo|E,
3-(3'-Hdr Al d-3-¢)-1-(F g d-2-)-1H-T 2H&-5-Y -5 FtHEYo|E,

t-7d 3-(3-(FZE-1-) s d)-1-(F 2 d-2-)-1H-¥] 2}E-5-4 FHE o] E,

t-5-¢ 3-(3'-(HEolu| )n] o d-3-4)-1-(F] 2| P-2-)-1H-9] &}Z-5-Y FtH Yo E,
t=7 e 3-(4'-F S A # D -4-)-1-(F] g d-2- ) - 1H-9] 2k5-5-2 7Rl &,

3-(4' (AL A H 3 d-4-)-1-(9) g D-2-2)-1H-¥] &E-5-Y t-5-E 7o E,
3-(4'-BERHAI-4-)-1-(F g d-2-d)-1-F] 2}EF-5-9 t-F 4 FFHYe|E,
3-(3'-2EYHHY-4-U)-1-(F g d-2-)-11-9) g} E-5-9 t-FE FtEuo|E,

t=7e 3-(2'-F A # D -4-)-1-(F] g H-2- ) - 1H-9] 2k5-5-2 7Rl &,

- d-4-)-1-(F 2P P -2-)-1H-9] 2}5-5-¢ t-FE R0 E,

3-(4-(Al2[d] 1,318 5E-5-D) 3 d)-1-(I M D-2-D)- -9 2k&-5-d t-FE TR0l E,

3-(3'-s gl d-4-d)-1-(F 2 mD-2-2)-11-7) 2}5-5-2 t-F° Fpavo]E,
2-(3-(4'-B 2RI d-4-d)-5-(Eg o] 2 X 2R H U5 A))-1H-3| 2hE-1-) ] 2| |,
2-(3-(H i d-4-d)-5-(H A d WA GAD-1H-F e}E-1-d) 7 2],
3-(R]¥d-4-2)-1-( e e -2- ) -1H-9] 2FE-5-&,

3-(4-(AZ[d] (1,316 5 %-5-2) s D) -1-(I 2 B-2-) - -] 255 &,
3-(3' - H) i d-4-2)-1-(3 2 D -2-) - 1H-9] E-5- &,

3-(4- (v gl-1-9) 3l )-1-(2) 2 D -2-9) - -9 2 E-5- &,

3-(3'~(e] v ohv] 1) 1] 3| D -4-2) )-1- (3] €] W -2-9))- -] 2} -5-&,
3-(2-(A=[d][1, 3] &E-5-) A d)-1-(F] 2] ©-2- ) -1H-¥] ep -5,
3-(3' - H i d-2-2)-1-(3 2 -2~ - 1H-9] 2E-5- &,
3-(r]#d-3-2)-1-(I g 9 -2-2)-1H-9| pE-5-&,

3-(4'-(AS AN M E-3-9)-1-(F 2] B -2-9) -1H-T) 2} E-5-,
3-(4'-HRER-3-2)-1-(I] 2 9-2- D) -1-9] 2555,

3 -(3-EEuuad-3-d)-1-(3] 2 d-2-d)- 1H-9] 2h&-5-2,

3-(2' A& A D -3-2)-1- (9] g D -2- ) -1 2p5-5-&,
3-(3-(N2[d] (1,310 54-5-9) 3 d)-1-(7] 2 W-2-2) - -7 ehE-5-2,
3-(3'-# A d-3-)-1- (] 2 -2- ) - IH- 9] 2552,
3-(3-(FZa-1-9) A D) -1-(9) 2] F-2- ) - 1] 2} &5,

3-(3'~(e v D ohv] 1) 1] 3 D-3-2) )-1- (3] €] Wl -2-9))- -] 2} -5-&,
3-(4' ) F A ¥ 3 D -4-9) -1 (] 2] -2~ %)~ 1H-5] 2} £ 5%,

3-(4' (RS 9] 7 D -4-2)-1-(3) 2 D-2-9) - 1H-7] 2 E-5- &,
3-(4'-HRERHd-4-2)-1- (3] 2 9 -2- D) -1-9] 255 &,

3-(3'-Z 2R d-4-2)-1- (I g 9 -2- ) -1 pE-5-&,

3-(2' -3l % A M]3 -4-2)-1- (51 2] B-2-9))- 1H- 3] 2} 52,

_12_
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3-(]#d-4-2)-1- (I el -2- ) - IH-9] 2hE-5-2,
3-(4-(A2[d][1,3]8)&&-5-4) A d)-1-(F) 2 v D -2-) - IH-3| &} -5,
3-(3' - d M d-4-2)-1-(3 2 -2~ ) - 1H-9] 2E-5- &,
3-vd-4-ZRd-1-(9) 2 d-2-)-11- 9] 25 -5-&,

4-14-3-9d-1-(F g -2- ) - 1H- 9] 2H&-5- .

A3 19

3-(4-H 2 Ed)-1-(d g d-2-)-11-9| 2hE-5-2,
3-(2-8.2 v d)-1-(F 2 d-2-)- -9 2hE-5-2,
3-3-2.2 v d)-1-(F 2 d-2-)- -9 2hE-5-2,
3-(4-2.2 v d)-1-(F 2 d-2-)- -9 2hE-5-2,

3-(4-2.9 %5l ¥)-1-(7) 2] vl W2~ - 1H-7 2} E-5-%

2-(3-(4-2.2. =9 d)-5-(Eg o] 2 X 2 LAY SA)- -9 }E-1-2) 9] 2|,
3-(4-B.2 7 5 d)-1-(3] 2] -2-9)-1H-7] 2}5-5-% obAHlo|E,

3-(M] 3 d-4-9)-1-(3] & 1) -2-9)-1-] 2} -5 1~ Fhue] =,
2-(3-(4'-H 2R3 d-4-2)-5-(Eg] o] 2 Z 2P AL SA))- -9 }E-1-2) 9] 2 |,
2-(3-(M] ¥ d-4-9)~5-(T) ) d B G A -1H-5 2}5-1-2) 7] 2]

3- (93l d-4-2)-1-(F 2] ©-2-9)- -9 2} 5-5-&,

3-(4-(=[d][1, 318 &E-5-9) A d)-1-(F) 2] -2-2)-11-¥ & -5-&,
3-(2-(A=[d][1, 319 &E-5-4) A d)-1-(F] 2] -2- ) -1l 7] e} -5,

3- (93 d-3-2)-1-( 2] @-2-9)- -9 e} 5-5-&,

3-(2' -5 A v 3 9 -3-91)-1- () 2 R-2-9D) - 1-7] 2} & -5-&

3-(3' - 2 H] o d-3-2) - 1~(9 2] W22~ 1H-9] 52,

3-(4'-B 2 w13 d-4-9)-1-(9 2] ©-2-2) - -9 558,

3-(2'-31) 5 11 3l d-4-90)-1-(9 2] D -2- ) -1- 9 558,

3-(A) 3l d-4-2)~1- (3 2 ] W-2-90)-1H-3] 2} -5,

3 -4-Z R A-1-(F 2 -2- ) - -9 2552,

41833 - 1-(9 2 W22~ 1H-] 552

AT 20

AL7Z WA AL9F T o= g Fol oA, A7) Frhese] AT IThET R E.

A3 21

A7 AolA, 7] ek 12 A EE seke B ol9 g Her sgus ol 24 Ao Ade
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[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

ZIHSd 10-2011-0025149

Bl D Xﬂ 7} éﬁiﬁ Qo ok 5 R FEE tid Avh S8 HoldA &L AEelt. o, =z
gol 4a gt 4 A2E oA = 28 A8AVE 5= AAolu,

3| 2= A3l AE# ~(oxidative stress)Z5-E F2¥ ROS(reactive oxygen species)’} <] tjAlol
= A5 HuFa vt (Darden, A.G., et al., J. Bone Miner, Res., 11:671-675, 1996; Yang,
S., et al., J. Biol. Chem., 276:5452-5458, 2001; Fraser, J.H., et al., Bone 19:223-226, 1996; Yang,
S., et al., Clacif. Tissue Int., 63:346-350, 1998). W1}, <] Z|A(hone remodeling)> W& FA s
(bone forming) Zl*ﬂ¢(osteoblasts)@r W S 553}=(bone resorbing) I} *ﬂ;(osteoclast 00)¢] 744
QA #ES Fote] olFolxitta 4 A Utk v W(multinuclear) FEAEE the @ 5}9 ARAE(multi-
nucleated giant cell)E& FA43t7] 9 ME FZ(cell adhesion), ZN(DI’OIIfGI’athH) A (motility),
A2 AH(cell-cell contact) %2 # §3(terminal fusion)®] ©otA A4S %—?} ZHATAE
(hematopoietic progenitor cell)®] @35+ A M E A5 (monocyte macrophage lineage) o ZH-E E3let).
o] AL NJ-kB 484 &4 A}(receptor activator of nuclear factor-kB, ©]3} "RANK"Z <FA)e} Eel&
&A1 9} NF-kB] 484 &A42AAF @7 =(receptor activator of NF-KB ligand, ©]&} "RANKL"Z <4 )2} &2
+ RANKLo] AF3sIHA AZEaL, o]ojA, B 7}A] A&7 (signaling cascade) ] &/ds}el] o3 H=rt.
gAdstd AL Z(signaling pathway)= TNF 583 A#AJQIA(tumor necrosis factor receptor-
associated factor) 6 (°]3} "TRAF6"Z °FX)E B3k NF-KB, ¥ 2&x4d 7|vAl(extracellular signal-
regulated kinase, ©]&F "ERK"® ), c-Jun, N-Z 7]UA|(N-terminal kinase, ©]&} "JNK"& 2F3) 2 p3s
MAP 7] (p38 mitogen-activated protein kinase)& XEgH3tt}, o]2|dh Aladd AL A E 9 —‘:r'—§}
ol A AHAFAQA JeFS vF(Boyle, N.J., et al., Nature, 423:337-342, 2003). 4 3Z A EE9]
WwohEH, o] F4= NADPH %/\]E}Xﬂ(mcotlnamlde adenine dinucleotide phosphate oxidase)ol| <]sj A=
o]z ROSoll 9J3l Fx1xo] vk, NADPH SAIthA1e] S AA) (inhibitor)& ROSSF W 9] #AE FLEdth(Yang,
S., et al., Clacif. Tissue Int., 63:346-350, 1998). o]&|gt A¥}= I A E A ROSS] wHAJo] NADPH A
ChA -—d’“oﬂ o|&Alo|aL T *ﬂ+4 7ol A Aol vk o2 I g,

TR, 2 e 542 & B A dEE fEAE Fodte] aues A e A8s
& 3] A

’ [e]
e di £ ARES AT opAeH AAE Alxstr] A% 2 2

oL
1o
128
=
o
o)
ic)
fupy
o
1
N
= 7
oo
1
il
N
ol

®owge o] serle BEE R ol Ko HEHE 4 AT

Ra N”I "\\.

e 0Ry

Ry
LA

N7 A A, X —CH- T F o)l
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]

[0041]
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RS F492, obAldY], E(C1-(H)E AL TLY], dadradr] e (t-5F-5A]) 7t d 7)o 1;

Ry, Ry TEE RE 27 £49%, F2AY92KF, Cl, Br, 1) TFZ(C1-C3)LA7], (C2-C6)LFA]7], Hlx
[d1[1,3195<47], ASHAY 9 Xy v#ddr] L= X387 8 X138 (C6-C10)0t- 7] olar, o714 2] $17]
= g2 9, (C1-tHLdZ ofwlr], SR(C1-3)LA7], (C1-C6)LS, AAY], HAA7], ¥2U7] =

ezl Az AgE Fdrlolt, Ry, Ry 2 R BF 492 opth,

2 o] 318k JoA, X& -CH- o]3; R F49xF, ofAldr], E(C1-(H)EAATY7], todraddr]

TSN EEp

2 ago] sk [oA, X&E -CH- o, R Fa9xr, ofHEr], ETCl-CHLdASdY] e fduadrsd
d7]eolH; Ry, Ry B Rie 47 49, A9, wix[d][1,3]8%<7], vlEdr] £ XS AY H] X

gy Hdr)olar, of7|A AgrlE FR2A 42 B ASA7]oY Ry, Ry B RE BT FAYAE ofd 318

1-(d 2 d-2-9)-3-3-(Eg EF L=l e) 9 d)-1H-9] 2h&-5-2,
1-(d 2 d-2-d)-3-(4-(E] EF L 2wl e) 9 d)-1H-9] 2h&-5-2,
3-(-HEZAE)-1-( 2 d-2-)-IH-¥] 2hE-5-2,

1-(91 2 9-2-9)-3-(3, 4, 5-E&] v 5 A A ) -1 k552,
3-(2-FF 2 2ol d)-1-(F 2 d-2-2)- - 2h&-5-&,
3-(3-FF 2 2ol d)-1-( 2 d-2-2)- - 2h&-5-&,
3-(4-FF 2 2ol d)-1-(F 2 d-2-)- -9 2h&-5-&,
3-(2-FR2d)-1-( 2 d-2-)- -9 2hE-5-2,
3-(3-FRE2E)-1-( 2 d-2-)- -9 2hE-5-2,

3~(4-FR =)~ 1-(F] 2 d-2-d) - 1H-v] 2h&-5-

to

3-(3- B 2w d)-1-(3 2] 91-2-2) - 1H-] 2} E-5-

to

3-(4-BRREE)-1-(9] 2 d-2-d) - 1H-9] 2h&-5-

to

3-(2-8.2 o d)-1-(v] 2 -2-d) - 1H-v] 2h&-5-

to

3-(3-2.2. o d)-1-(v] 2 d-2-d) - 1H-v] eh&-5-

to

3-(4-8.8 Lo d)-1-(d] 2 -2-)- -9 2hE-5-2,
3-(4-8. 2w d)-1-(v 2 e -2- D) -1l 9] 2 &5,
2-(3-(4-2.9 =5 ) -5-(Eg o] 2 X2 P AL §A))-1H-7] 2 F-1-9) 7 2| o],

3-(4-B R E)-1-(IHd-2-d)-1H-9] 2HE-5- t-FE FFH U] E,

t=7E 3-(2-2 0 =dd)-1-(I g H-2-U)- -] &}E5-5- FhEM|oE,
t=7E 3-(3-2 9= d)-1-(I g H-2-U)- -] &}E5-5- FhEM|oE,
t=7E 3-(4-2 9 =dd)-1-(I g H-2-d)-H-F| &}E5-5- FHE Mo E,
t-1E 3-(4-2 e = d)-1-(F) g d-2- L) - IH-9] ehE-5-2 TR Ulo|E,
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[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]
[0051]
[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]
[0067]
[0068]
[0069]
[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0076]

[0077]

3-(4-BEEHE)-1-(F g d-2-Y)-1-9 ZE-5-L o}AH o] E,
3-(A3ld-4-)-1-(9) g 9-2-2)-1-¥ ZE-5-¢ t-5& 7o E,
3-(4-(AZ[d][1,3]%E&-5-)Hd)-1-(F g d-2- ) -1H-F &}E-5- t-FE JtHUo|E,
3-(3'-Hdr Al d-4-Y)-1-(F g d-2-)-1H-T 2HE-5-Y -5 FtHEYo|E,

t-9 3-(4-(dz e d)-1-(F g d-2-2)-11-9] 2}5-5-2 FHR | E,

t-9 3-(3'-(tuEobn| ) n|# d)-1-(d] 2] I-2-9)-1H-9] e}E-5-9 FtR M| E,
3-(2-(AZ[d][1,3]1%E&-5-2)Ed)-1-(F g d-2-)-1H-F &}E-5- t-FE FtHUo|E,
3-(3' - d-2-d)-1-(F g d-2-d)-1H-F &E-5-Y t-5& Mo E,
3-(A3ld-3-)-1-(¥) g d-2-2)-1H-¥] &E-5-¢ t-F& 7o E,

3-(4'-(A LA H A -3-)-1-(9] g D-2-2)-1H-¥] &E-5-Y t-5-E 7o E,
3-(4'-BERAAI-3-9)-1-(F g d-2-)-1H-F FE-5-4 t-F& FHRUo|E,

=58 3-(3' -2 28R ¥ d-3-9)-1-(F g 9-2-)- -9 2E-5-2 FhE|oE,

t=7 e 3-(2'-ASA ] # D -3-)-1-(F] g H-2- ) - 1H-9] Zk5-5- 7Rl E,
3-(3-(MZ[d][1,3]%&-5-2) ) -1-(F g d-2-)-1H-F &}E-5- t-FE FtHUo|E,
3-(3'-#dr Al d-3-¢)-1-(F g H-2-)-1H-T 2HE&-5-Y -5 FtHEY ol E,

t-7d 3-(B-(FZE-1-A) sl d)-1-(F 2 d-2-)-1H-¥ 2}E-5-4 FHE Yo E,

t-%g 3-(3'-(tvdoeln ) H) 3w d-3-2)-1-(F 2 d-2-)-1H-T 2} E£-5-9 Tt o] E,
t=7E 3-(4'-m S A # D -4-)-1- (9] g d-2- ) - 1H-9] 2k5-5-% 7Rl &,

3-(4'-(l A A B A D -4-)-1-(F] 2] D-2-2)-1H-9] &}E-5-2 -9 FFE Ul E,
3-(4'-BERHAI-4-)-1-(F Fd-2-d)-1-F 2}E-5-9 t-F°E FtHYe|E,
3-(3'-zEYHHY-4-U)-1-(F g d-2-d)-11-9 g} E-5-9 t-FE FtEuo|E,

t=7e 3-(2' s A # d-4-)-1-(F] g H-2- ) - 1H-9] 2k5-5-2 7Rl &,

3-(H A d-4-)-1-(F g d-2-)-1H-T 2HE-5-Y -5 FtHEYo|E,

3-(4-(Al2[d] (1,318 5E-5-D)# ) -1-(I M D-2-)- -9 2k&-5-d t-FE TR0l E,

3-(3'-wd e d-4-)-1-(F v d-2-)-1-9] g} E-5-2 t-FE FhRulo|E,
2-(3-(4'-H2RHHd-4-d)-5-(Eg o] 2 Z 2 F AL KA -1H-9 &E-1-4) 7 2,
2-(3-(A ¥ 9-4-)-5-(H o d BD & A))-11-¥] 2} E-1-) ¥ g d,
3-(vHd-4-d)-1-(F] g d-2- ) -1H-9] eh&-5-%,

3-(4-(x[d][1,3] 1 %&-5-9) v d)-1-(F g d-2-d)-1H-F &E-5- &,
3-(3'-A ] d-4-)-1-(F] g d-2-) - 1H-9] &} Z-5-&,
3-(4-(GzEd-1-9) ¥ d)-1-(F g d-2-) - 1H-9 #E-5-&,

3-(3' =g doeln x)u)H d-4-)-1-(F 2 9 -2-d) - 1H-F 2} E-5- &,
3-(2-(=[d][1,3]1%&-5-9) vl d)-1-(F g d-2-)-1H-F &E-5- &,
3-(3'-#AdnH d-2-9)-1-(F] g d-2-) - 1H-9] &} Z-5-&,
3-(vHd-3-)-1-(F] g d-2- ) -1H-9] eh&-5-2,

3-(4' (MG A) ] 3 -3-2)-1-(] 2] §1-2-9) - 1H-3] 2} -5- &,
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[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]

[0094]

[0095]

[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]

[0111]

3-(4'- B2 5 0] g-3-20)-1-(3) 2] -2-9)- 1H-9] e} -5-2,
3-(3'-E 2w u] o 9-3-20)-1-(3) 2] 9-2-9)-1H-9] e} -5-2,

3-(2' -5 A 9 A E-53-9)-1-(9) 2 D -2-9)-1-9) 2} -5- &,

3-(3-(M=[d][1,3]H5&-5-¢) 3l d)-1-(9 2l d-2-Y)-1H-9] eh&-5-2,

3-(3'-# A d-3-)-1- (v 2 -2- )~ IH-¥] 252,
3-(3-(FZEa-1-9) ) D) -1-(9) 2] F-2- ) - 1] 2} &5,

3-(3' (el E o] i) w9 D -3-2)-1- (3] 2 D -2- )~ 1H-9] #p&-5-&,
3-(4' ) F A ¥ 3 D -4-9) - 1- (] 2] -2~ %)~ 1H-5] 2} £ 5%,

3-(4' (RS B 7 D -4-2)-1-(3) 2 D-2-9) - 1H-7] 2 E-5- &,
3-(4'-HRER D -4-2)-1- (I 2 9 -2- D) -1-9] 255 &,
3-(3'-Z 2R d-4-2)-1- (I g 9 -2- ) -1 2FE-5-&,

3-(2' =95 A ¥ 3 D -4-9) - 1- (] 2] -2~ %)~ 1H-3] 2} £ -5,

3-(H] ¥ d-4-L)-1-(d] g D -2-L)-1H-9] 2F&-5-2,

3-(4-(AN=[d][1,3]9&-5-) D) -1-(F n d-2-2)-1H-¥] g}&E-5-&,

3-(3'-ard e ~4-2D)-1-(F] 2 -2- ) - 1H-9] 2h5 -5,
3-dd-4-ZRd-1-(9) 2 d-2-)-11- 9] 25 -5-&,

4-8-3-9d-1-(d] Y e -2- ) - IH-9] k55— &

3-(4-B 2 RHA)-1-(F g d-2-9)- -9 ehE-5-&,
3-(2-g 2 =Hd)-1-(F g d-2-9)- -9 eh&-5-&,
3-(3-g e mHld)-1-(F g d-2-9)-1H-9] ehE-5-&,
3-(4-g 2 =Hd)-1-(F g d-2-9)-1H-9] eh&-5-&,

-4~ =¥ d)-1-(F g d-2-d)-1H-7| &E-5-&,

2-(3-(4-g. o =9 d)-5-(Ego| AZ R AU SA)-1-9] ehE-1-d) I 9 d |,

3-(4-BRRsd)-1-(3 2 d-2-d)- -9 ehE-5-2 oMAlEo|E,

- d-4-)-1-(F g r P -2-)-1H-9] 2}5-5-¢ t-FE R0 E,

2-(3-(4'-BE2Ra|Hd-4-9)-5-(Eg o] AZ 2B A Y& A)-1l-¥ 2} &-1-2) I g,

2-(3-(HFD-4-2)-5- (T d B E LA -1H-7] 2} &-1-9) I I o,

3-(H ¥ d-4-L)-1-(d] g d-2-L)- -9 &F&-5-&,

3-(4-(Az[d][1,3]8=&-5-) A d)-1-(¥ gl P-2-)-1H-¥] 2} =-5-&,

3-(2-(Az[d][1,3]t=&-5-) A d)-1-(¥ gl &-2-)-1H-¥] 2} &=-5-&,

3-(H ¥ d-3-)-1-(d] g d-2-L)- -9 &F&-5-&,
3-(2' =AM A -3-d)-1-(F] g D -2- ) - IH-3] &p -5,

3-(3' -3 ] -3-91)-1-(31 2] ¥-2- - 1H-5] e &-5- 2,
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-1-(3 2 -2-)-1H-7) &}

4=l A -3-3d-1- (3] 2l F-2-)-1H-9] 2}

)
=

=

A

3-(4'-BR BN d-4-%)-1-(F] 2] D-2- %) -1H-7| 2}

3-(2' -3 5 A8 9 -4-2)-1- (3] 2] §1-2-20)- -] 2

3-(v 9 d-4-<)-1- (3] gl | ©1-2-d)-1H-3] 2}
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[0112]
[0113]
[0114]
[0115]
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JEF 2 vy

2,
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gho}, sed,
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[0125] [s}sh2] 1-1]
Ra
/\?'f\
Rs \“‘7’3’(
He ] .P: s
x.T,_r oH
i)
[0126] e
[0127] A7V A | X+= -CH- = FAo]al;
[0128] < (C1-Ca) g 7)o)m;
[0129] Ry, Ry BE R 44 F429xF, 24192, &2(C1-03)E2A7] &= (C2-C6)L=FA]7]ely, Ry, Ry ¥ R= &
T g2t ol
[0130] B oabgo] gleha] [-19] AWM, EREAZ AFEHE gehy] 11 338 B-AE davas AdFe
2 e E AL AFRE 4= 9tk & T, Org. Chem., Vol. 43, No.10, 1978, 2087-2088¢] 7)A€ o] w
o Az 4 9oy, FAFHoE HAustH, AdHor FujEE ol FEFolE FEAE Meldrum's acide}
HSAIA A7 BAES HEe = oghg gyl 7tE SFAA AxT 5 U
[0131] 2 odbgo] Fska [-19] AWM, weEAQl gk 1119 s AlsodA #usEs AL AL 4
Qom, I AMEES U2 AEC ek [ =] 2 gk o] oF 1 WX 3 2 gk AL 5 glow ]
WA 1.3 & ZeFo] nighz st
[0132] 2o o] gk [-19] ggE AxHHAA, FARTIENE WEE, dE$E, n-ZT2 @, (-o|AXZHE,
n-5ehe t-REey e C1-4 4, OHﬂEAP 2 olEe] E3E FolA AYE AHo| nidA . des E
£ olHEANQ A$7t ®o} upgkA s},
[0133] ool 5laka [-19] SR AxHdA, tgde fmE FFAD £ dE Lwv vgFey, 48 =
oF 100 WA oF 130ColA 3= Ao] viaka s},
[0134] Houtme] 318b2] [-19] 35 Az, v A RS 2 WX 72417 B e E Aol npekA it
[0135] oo w3k sleha [-19] 3EgES GVIEAS] ofHEERge|E, EFA(CI-(4)LLAE F2PolE &
E U-t-5EU7tR ol E(BOCO)FlA  Ael 1F3 wkEAlA  Feky 29 FFES AxddE HES
A&k
[0136] [8}sh2] 1-1]
Rz\
2
s ‘\“}J{(
= LI e 1
.M..:
e
(]
[0137] i
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[0138]

[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

[0152]
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AN A A X -CH- e Aio]il;

Ri< olAE7], EF(CI-CHLZLAHY], T (t-FFA) 7R 7] o] H;

==
G

, Ry B2 RE 47 F4297, @A92, E2(C1-03)L2A7] =5 (C2-C6) LA 7|0, Ry, Ry 2 RE &
dAE oyt

o] 3teha] [-29] e AZWHAA, HSEAQ olqEFRgelE, EA(CI-(HLDAE F2)o

E O-t-FEy 7] E(BOC0) o] AFEFE SuE A ety [-19] 3gEe 23 v 1.2 WA 5 3

te Blo] npehA sttt

In rie -1ﬂ

ol
R
oo
o

e
o,

s}3}2] IM sHgE AU d7lE 4-tiHdeln] T g (DVAP), JlE]d, Egjedelnl gl o]
% A Zlo] nigAste, FvjEe 4-viddeln|eglE|de] o wigA stk o714 179 AR
= Ao] whgsiy, FREd [-19] sgHEo] ARgel SHuje] Afdle = T o
] 0.5 8 92k A% A}&al= Aol wfardsly | 0.05 2 Peko] wr}l npekz st}

r!

=)
o
R
)

e,

£ off 1o
2

off
N
w
ol
off
>
=
ofo
ol
2

Ir

o o o
o o MY
=
=
N

=

2 el ghsha [-29] 3EE AZYHAAA, g §ulE odE 5ol HEAZEHo)=, dEdHE, dEo}
ME o) E, THF( tetrahydrofuran), DMF(N,N'-Dimethylformamide) 5 Z& F7]&€mE AFEE 4 glon, wE
NS Zeto| =7 B} upgh4] i),

e @W*‘ 1-29] Sh3HE AzdfelA, g &%= oF 0 1A oF 40T 7F nksAske, 15 WA 30TC7h
O owbgA e, w3 AIRES 10 WA 12413F AE7E vhe A e, whe SR wE whe 225 ° wY 5 e
H RS AR H CRd R K

fota Vo) SAHES BeE FEE0 % A7) EAG] WA

A7) 38 1-2004 | XE —CH- = AZolal;
R 4, olAE7], EF(C1-(HLAAHLY], (t-F-FA) 7t d7]oH;

Ry, Ry ¥ Ry M2t F4A9x e g2 Aol Ry, Ry B RE EF FaYAeE oy,
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[0153]

[0154]
[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]
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Rs, Ry BE RyE 247 4297 == g2 93, (C1-CH) g ofwl7], FR(C1-03)L2 7], (C1-C6)L=A], =
A7), WESA, x297], d9dr] 2 g2 9z 238" dAdr]olAY, Ry ¥ Ry v Ry ¥ R

~OCH0- FE= ~CH=CH-CH=CH- ©]i}, Ry,Ry @ RS BF FAUR7}b ofn,

[3}&4] 1-3]

A7) 3}skA[-30) A, X& -CH- =& A 4o]iL;
R 24, ofHEY], EF(C1-CH)EZAA=A7], gidradr] = (t-F5A]) 7t d7]o)H;

Rs, Re = RyE 242 409, g2 A4, (C1-C4H) L ofwl7], E=(C1-C3)LZA 7], (C1-C6) LA, A

7], MASA, 227 Hd7] e @R AR X3E fgdrlo)AY, Ry B Ry B Ry R R -0CH0-
= -CH=CH-CH=CH- ©]u}, Rs,Rs 2 Ry EF F4xp7} ot

B ool gleha |- 34 ﬁ}'ﬁ% AzAHANA, wbEEAQ] 3eha] VY 31gE2 AlFda] dvshs AL T+
ato] ALgE 4 9Tt ZA0l 3leA Ve 3gtEo] AFgEES 3e [-29 3gE JEF div oF 1 yx
53] wigzsy, 2 14%11 3 JEo] o upgh it

2 owwe 3 -39 sEE AW, FEgEaESu7F PdClu(dppf) H dppf(1,1'-

Bis(diphenylphosphino)ferrocene) ¥+ 7}53F Pd w2+ Pd(PPhs)s, Pd(0Ac),, Pd(dba)CHCl;, E°] 7}=3f
t}, PdCl,(dppf) 2 dppf(1,1'-Bis(diphenylphosphino)ferrocene)l Zo] o ul&Asict. o714 Zetsg 55
Fuje] AREEE 3hehA [-29] shgtE ARREEF oin] 0.01 WA 0.5 FFo] ntgkAste, 0.03 WA 0

o wpEAsic}d. 53, PdCl,(dppf) 2 dppf(1,1'-Bis(diphenylphosphino)ferrocene)= 2: 1 23 tiH]Z AL&-
sk Zlo] wpghA st}

2o ssha 1-39] sgE AZWHAA, A71= KPOs, K05, Ba(OH)y, CsyC0; ZFollAl Ael® zleo] npgh

Asin, @7] Agge A 12 3HRe] Ag ® P ol 1 U 3 2 Fee] ulAei,

ool gleka] 1-39] FFE Al zWHeA, v 90 WA 110l AHo] mpgtzsly, W& 1,4-
]2k THF, DMF, Toluene ZolA] A el®E o] niet %}u}.
Boabg e wd 318k [-39] 3gES FU)A EA st 3eA [-49) ER A= WES Atk

_22_



[0167]

[0168]
[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

[0180]
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A71 Ao A, XE -CH- TE 2 4o

K

Ri2 opAd7], EY(CI-CHEALTFALY] = (t-F5A) 77| oH;

, EERA AR, (C1-CH LA opil7], ER(C1-C3)¢A7], (C1-C6)L=A], HM5A|

b
[t

w7, Hdr] e g2 AR (3" Hdr)ol Ay, Ry E Ry BE Ry B RS -0CH,0- %=
= ~CH=CH-CH=CH- ©]4}, Rs,Rs B Ry B 2927} ofyt},

Boubg o] Fjekal [-4 3}HE o] A ZHPHO|A, GALe ERZ 2o ol EA, EfZ R 2ol EA, IF 2 HCI
oM Aeg Zo] mpEAs, EfEFo 2ol EA el o nigA sttt o714 f7]ke] AbgR 3eka] [-3
etz o] ek oiu] ok 2 A 109sko] upgkAlsly | 4 WA 69ko] © uleksiu).

Boubg o) gleta] [-4 3= o] AzuA, Bk m= oF 0 WA 40°C7F vFEEEl | 15 WA 30T o ub
g, Bkegvjs vgdZRdel= THF, FE2FE, HUIZFERe FoA Aud Ao| ulghz s},
oI ] skl setE e ol ofAlT A oR F8HE dE EFele auEs dW e 8§

Xl/}%N
L
A7 2o A XE —CH- = gio]a;

RS F492, obAldY], E(C1-()E AL TLY], dudradr] e (t-5F-5A]) 7t d7]ojH;



[0181]

[0182]

[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]

[0212]
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Ry, Ry =¥ R 22 |, 4249%, =497, SF2(C1-C3)LA7], (C1-C6)Ld=A~7
A= ALY v x g vddr] e A ALY RXE(C6-Cl0)old 7]olar, &7] = ,
mkmmﬁlﬂﬂﬂ,gimkwmﬂph(mc@%%ﬂ,ﬂ%ﬂﬂ,ﬂ@%ﬂﬂ,zégﬂEﬁfgéﬁl%ﬂi
& #Hd7]olu, Ry,Ry @ RS BT F429A7F ol

3}
1-(9) g g-2-9)-3-(3~(Eg ZF o 2y e)#d)-1H-9] g} =-5-&
1-(3 g e-2-Y)-3-4-(Eg EF e =2v ) ¥ d)-11-3 g&E-5-2,

3-(-HEZAE)-1-( 2 d-2-)- -9 2hE-5-2
3-(4-HEZAE)-1-( 2 d-2-)- -9 2hE-5-2,

3-(4-vl S5 A 3 D) -1-(F] g -2-L) - 1H-9] &}5-5-&

3-(3,4-H 1 EA #H ) -1-(9] 2l D -2-Y)-1H- 9] eb&-5-2
1-(921d-2-9)-3-(3,4,5-Eg W EA 7 D) -1H-9] e} E-5-&

3-(2-E&F L =i d)-1-(d g d-2-L)- -9 &}E-5-&

3-(3-FF Lz d)-1-(d g d-2-)- -9 eh&-5-2,

3-(4-EF L2 d)-1-(d g d-2-)- -9 eh&-5-2,
3-(2-2EEdAd)-1-(F g d-2-)- -9 ehF-5-2,
3-(3-2rEAY)-1-(9 g d-2-Y)-11-9] }E-5-&
-(4-2EEAd)-1-(9 g d-2-)- -9 e}E-5-2,
3-(3-BEEAY)-1-(9d-2-2)-1H-3| e}F-5-2,
3-(4-BEEAY)-1-(9 g d-2-2)-1H-9] e}F-5-2,

3-(2-2. e wHd)-1-( ) d-2-)-1H-9] e}F-5-2,

3-(3-e. e mud)-1-(I g d-2-Y)-1H-9] &} Z-5-&

3-(4-e. e mHd)-1-(F g d-2-Y)-1H-9] &} Z-5-&

3-(4-2. 8wl d)-1-(I g v e -2-L)-1H-9] &h5-5-2

2-(3-(4-2. 2 =9 d)-5-(Eg|o| 2z 2 F A L A])-1-¥] 2} &-1-Y) 9 2] |,
3-(4-BE R Y)-1-(Fgd-2-)- -9 &FE-5-Y t-5E 7o E
=58 3-(2-2 2% d)-1-(F g d-2-2)- -9 &E-5-Y FtEMo|E
=58 3-(3-22%9d)-1-(F g d-2-9)- -9 &E-5-Y FtEMo|E
=58 3-(4-2 2% d)-1-(F g d-2-2)-1H-9 &E-5- FtEMo|E
t-58 3-(4-2 2 =d)-1-(F g v d-2-9)-1H-9] e}E-5- FFEU[o]E
3-(4-B R R E)-1-(F Hd-2-d)-1H- 2}E-5-U o}A g0 E
3-(HAd-4-d)-1-(F g d-2-)- - 2}E-5-d t-FE Yo E
3-(4-(Mx[d][1,3]H5E&-5-) #lld)-1-(I] 2] d-2-Y)-1H-9] &tE-5-¢ t-5F4 JtRMo|E
3-(3'-Hdr Al d-4-Y)-1-(F g d-2-)-1H-T 2}E-5-d t-F & JtRYo|E
t-4 3-(4-(dzE) Hd)-1-(F g d-2-)-1H-9] 2} 5-5-¢ 7HH o] E

i

i
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[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]

[0248]

t-9 3-(3'-(tuEobn| ) n|# d)-1-(3] 2] d-2-9)-1H-9] e}E-5-9 FtR M| E,
3-(2-(AZ[d][1,3]1%E&-5-2)Ed)-1-(F g d-2-)-1H-F &}E-5- t-FE FtHUo|E,
3-(3' - d-2-d)-1-(F g d-2-d)-IH-F &E-5-Y t-5E FHMoE,
3-(Aald-3-)-1-(9) g d-2-2)-1-¥ &E-5-¢ t-5& 7o E,

3-(4'-(l A=A A A I -3-)-1-(F] 2] D-2-¢)-1H-9] &} E-5- -4 FFH U0l E,
3-(4'-HERHAI-3-)-1-(F g d-2-d)-1-9 2}E-5-9 t-F°E FFHYe|E,

=54 3-(3' -2 28R ¥ Y-3-9)-1-(F g 9-2-)- -9 2E-5- FhEv|oE,

t=7g 3-(2'-ASA ] # D -3-)-1-(F] g d-2- ) - 1H-9] 2k5-5-2 7Rl E,
3-(3-(AZ[d][1,3]1%E&-5-2)Hd)-1-(F g d-2-)-1H-F &}E-5- t-FE FtHUo|E,
3-(3'-Hdr A d-3-¢)-1-(F g d-2-)-1H-T 2HE-5-Y -5 FtHEYo|E,

t-7d 3-(B-(FZEA-1-A) sl d)-1-(F 2 d-2-)-1H-¥ 2}E-5-4 FHE o] E,

t-5-8 3-(3'-(HEolu| ) vl d-3-4)-1-(F] 2| H-2-)-1H-9] &ZE-5-Y FtH Yo E,
t=7 e 3-(4'-HS5AH] B d-4-)-1- (9] g H-2- ) - 1H-9] 2k5-5- 7ol &,

3-(4'-(l A=A B A D -4-)-1-(F] 2] D-2-2)-1H-9] &}E-5- -9 FFE U0l E,
3-(4'-BERHAI-4-)-1-(F g d-2-d)-1-F 2}E-5-9 t-F°E FFHYe|E,

3-(3'-2 2N d-4-4)-1-(F g d-2-4)-1H-9 HE-5-4 t-FE FtRUo|E,

t=7e 3-(2'-F A B -4-)-1-(F] g H-2- ) - 1H-9] 2k5-5-2 7Rl &,

- d-4-)-1-(F 2P P -2-)-1H-9] #}5-5-¢ t-FE FtRUo|E,

3-(4-(Al2[d][1,3]185E-5-D)# ) -1-(I M D-2-)- -7 2t&-5-d t-FE TR0l E,

3-(3'-s gl d-4-d)-1-(F 2 D-2-2)-1H-7) 2} 5-5-2 t-F° Fpavo]E,
BALGAD-1-3 2 E-1-9) 7 e,

2-(3-(H 3 d-4-)-5-(H A d WA GAD-1H-F e} E-1-d) 7 2|,

3-(r]¥d-4-2)-1-(] e -2- ) -1H-9| p&-5-&,

3-(4-(Az[d][1,3]8=E&-5-) A d)-1-(¥ gl d-2-)-1H-¥9] 2} =-5-&,

2-(3-(4'-BE2RH] A d-4-9)-5-(E] o] 2L

3-(3' - H] i d-4-2)-1-(3 2 -2~ ) - 1H-9] 2E-5- &,

3-(4- (v gl-1-9) 3l )-1-(2) 2 D -2-9) - -9 2 E-5- &,

3-(3' (M op 1) W) ol -4~ ) -1- (3 ] | -2- ) - 1H-9] 2} &-5- &,
3-(2-(A=[d][1, 3] &E-5-) A ) -1- (9] 2] ©-2- ) -1H-¥] ep -5,
3-(3' - dH i d-2-2)-1-(3 2 -2~ - 1H-9] 2E-5- &,
3-(r1#d-3-2)-1-(F e e -2-2)-1-v| p&-5-&,

3-(4'-(AS AN M A E-3-9)-1-(F 2] B -2-) -1H-T) 2} E-5-,
3-(4'-HRERH-3-2)-1-(I g 9-2- D) -1-9 255 &,

3-(3'-Z 2R d-3-2)-1-(J) g 9 -2- ) -1 2pE-5-&,

3-(2' A& A # D -3-2)-1- (I g H-2- ) -1 2p5-5-&,
3-(3-(N2[d] (1,310 54-5-90) 3 d)-1-(7 2 W-2-2) - -9 eh&-5-2,

3-(3'-dHdrHd-3-4)-1-(F g d-2-Y)-1H-F 2} &-5-&,
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3-(3-(FZEa-1-9) A D) -1-(9) 2] F-2- ) - 1) 2} &5,

3-(3' (M op i) W) ol d-3-2)-1- (3 ] | -2- ) - 1H-9] 2} &-5- &,
3-(4' | F A ¥ 3 D -4-9) - 1- (] 2] -2~ %)~ 1H-3] 2} £ 5%,

3-(4' (RS 9 7 D -4-2)-1-(3) 2 D-2-9) - 1H-7] 2 E-5- &,
3-(4'-HRERd-4-2)-1- (I 2 9 -2- D) -1-9] 255 &,
3-(3'-Z 2R d-4-2)-1- (9] g 9 -2- ) -1 2pE-5-&,
3-(2' =3 35 A ¥ 3 D -4-9)- 1 (] 2] -2~ %)~ 1H-3] 2} %52,
3-(r1#d-4-2)-1- (I el -2- ) - IH-9] ehE-5-2,
3-(4-(ilz=[d][1, 3] &&-5-D) Al ) -1-(I] 2| v -2- ) -1H-3] ep5-5-&,
3-(3' - d M d-4-2)-1-(3 2 -2~ ) - 1H-9] 2E-5- &,
3-Ad-4-Z2d-1-(¥ g d-2-)-11-9 &} E-5-&,

4-ld-3-3d-1-(9) g d-2- ) - -9 e} &-5-&.

¥ oage] YRS 3] 9AE GFE TN A9E BFE 2 o5 pGHo HeHE G wFse
N

Fohgs A e ARG 2ol Y sk
3-(4-BEwE)-1-( 2 d-2-)- -9 2hE-5-2,

3-(2-8.2 ko d)-1-(v] 2 d-2-)- -9 2hE-5-2,

3-(3-8.8 kv d)-1-(d] 2 -2-)- -9 2hE-5-2,

3-(4-8.2 kv d)-1-(d] 2 -2-)- -9 2hE-5-2,

3-(4-8. e o d)-1-(v 2 e -2- D) -1l 9] 2 &5,

2-(3-(4-2.2. =3 ) -5-(Eg] o] 2T 2 A A DS A))-11-7)2}E-1-2) 9] 2]
3-(4-BREIE)-1-( 2 d-2-d)- -9 ehE-5-2 oMAlE o E,
3-(]#d-4-)-1-(F v e-2- L) - IH-9] 2}&-5-2 t-%E FFHY|oE,
2-(3-(4'-B 2R d-4-9)-5-(EFo| 2 X 2 A S A - -9 2t5-1-4) 7] g |,
2-(3-(H A d-4-d)-5-(H A d WA SAD-1H-I e}&-1-d) 7 2| 9,
3-(r]¥d-4-2)-1-(] e -2-2)-1H-9| p&-5-&,

3-(4-(0Z[d] (1,310 5 %-5-2) 3 d)-1-(F 2 B-2-)- -9 255 &,
3-(2-(A=[d][1, 3] &E-5-) A d)-1- (9] 2| ©-2-) - 1H-¥] ep -5,
3-(r]¥d-3-2)-1-(I g -2-2)-1-9| p&-5-&,

3-(2' A& A D -3-2)-1- (9] g D -2- ) - 1= 2h5-5-&,

3-(3'-# A d-3-)-1- (s 2 -2- )~ IH-9] 2552,

3-(4'-HR BRI d-4-2)-1- (I 2 9 -2- D) -1-9 255 &,

3-(2' =35 A ¥ 3 D -4-9) - 1-(3] 2] -2~ %)~ 1H-5] 2} 552,
3-(l#d-4-2)-1- (I el -2- ) - IH-¥] 252,

3-dd-4-ZRd-1-(9) 2 d-2-)-11- 9] 25 -5-&,
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wolye e W owyel sald 19 BYE, AUloA AAY BAR E= o5 9L EHFE L U
Aol Folste] B4 Aol AHE oAlSHE WS ATE,

wouye e W owyel sald 19 BYE, AUloA AAY BFF E= o5 9L EHFE T U
Aol Folste] EAE] AL oAlshe WEe AT

wodge w3 2UEE An b ogs oA AAE Axs] 98 L ouge sehy 19 BgE £t
47NN AAY BFFE, o9 FAGAOR HEHE PO §EF ATV

S B wwe ¥ owyel 58ty 19 S Ei Yl AAE HEE, o5 oo HeuH: o
& EFeE AFAES AT, wFASAE W FRE AT AGAFe] v s

wowge 37 e 19 BEE s oA @48 S3E, o9 chstdom e 4 Egehs
24 tnel ARe Aseie B4 Ak AAAAE A

wigo] &

B o) gPRe $5 DML AY oA Dol Saev e Fdo AmAls 2L W FAEol
glo] 235 Au EE oW A-8d 4 o

gy e Al et AL Y&

olsl 3}7] Ao 2 HAIdE F3te] B WS By FAFOR MAystuxt srh. olE A 2 HA3de
S Mysty] 9 AY B, 2 ] Wt shy] AAld 2 AR dAEE AL ofyt).

A. 384 [-19] 3EE FA

<AA 4 A-1> 1-(Fgd-2-9)-3-3-(E EF 21 ") 7l d)-1H- &&-5-& [ 1-(pyridin-2-y1)-3-(3-
(trifluoromethyl)phenyl)-1H-pyrazol-5-o11¢] 43 (1)

e

100 mL F28tE FgaFe) dE FEEFoEdE wzdolMH | E(10 mmol, AZFAF:Aldrich)d} ollg
(10 mL)& ¥, 2-3| =8k =92 d(10 mmol, AZAF @ Aldrich)S ol&E (10 mL)dl =91 §d& 7] &
239 78kt

=
2}

100l A 8AIZE WREAIZL 5 4 127, A" LAE o A3k

TAZ AEAz A TAY GBS =810

L olkga) Ao A3

Y
b
o

o,

rlo
2

o
o,

i _[1M_‘
M

o

1H NMR (300 MHz, CDCl;) & 12.8 (br, 1H), 8.30 (s ,1H), 8.14 (s , 1H), 8.08-7.93 (m, 3H), 7.59-7.53
(m, 2H), 7.20 (s ,1H), 5.97 (s ,1H).

EIMS (70eV) m/z (rel intensity); 306 (27), 305 (M+, 100), 277 (15), 264 (35), 170 (11), 160 (27), 150
(12), 93 (13), 79 (88), 77 (30), 66 (8), 52 (17).

<AAd A2 1-(FFPd-2-Y)-3-(4-(EF EF L2 E) ) d)-10-H HE-5-2[1-(pyridin-2-y1)-3-(4-
(trifluoromethyl)phenyl)-1H-pyrazol-5-ol11¢ &4 (2)

BN

A7) AN A1l AHER A8 3-EETeRE MadotAdolE tAe] oY 4-EeETo R M
AoblElo| E(AZAFALrich) & 5 B AHEE A2 ASSaE AAd] A1 FAH WHoE st X
1

2

S5HE2 FAT

Lo
Lt

1H NMR (300 MHz, CDCl;) & 12.8 (br, 1H), 8.31-8.29 (m, 1H), 8.06 (d, 1H, J = 8.4 Hz), 7.97-7.89 (m,
3H), 7.67 (d, 2H, J =18.2Hz), 7.23-7.18 (m, 1H), 5.98 (s, 1H).

EIMS (70eV) m/z (rel intensity); 306 (18), 305 (M+, 100), 304 (10), 264 (19), 160 (18) 151 (10), 79
(71), 78 (24), 52 (14).

<AAd  A-3> 3-(-UEZEY)-1-(F T d-2-9)-10-9 #&-5-2[3-(3-nitrophenyl )-1-(pyridin-2-y1)-1H-
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[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]
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pyrazol-5-o1] (3)

AA e A-104 AFE3E olE 3-EfZ R e RnE WEdolAHolE il od 3-UER WlZdolA g o]
E(AZA} : Aldrich) & & =% AHgSE AS A

NMR (300 MHz, CDClz) & 12.8 (br, 1H), 8.72 (s, 1H), 8.32 (d, 1H, J = 4.5 Hz), 8.21-8.14 (m, 2H),
8.09 (d, 1H, J =8.3Hz), 7.96 (t, 1H, J =4.5Hz), 7.59 (t, 1H, J =7.9Hz), 7.23 (d, 1H, J = 6.2Hz),
6.01 (s, 1H).

EIMS (70eV) m/z (rel intensity) 282 (M#, 100), 254 (7), 241 (11), 236 (4), 195 (7), 101 (13), 79 (59),
78 (30).

<AAd A4> 34U EREY)-1-(FFd-2-Y)-1H-3 8Z-5-2[3-(4-ni trophenyl )-1-(pyridin-2-y1)-1H-
pyrazol-5-o119 ¥4 (4)

Ad A-1olM A}EE olE 3-Ee]2

A ZFezdE wixzdolAEolE tile od 4-HERZ WMlZYUolAE o]
E(AZAF @ Aldrich)E & 5% A3 AS =

Aol A-13} A3 W ew st wAle] 39

1H NMR (300 MHz, CDCl;) & 12.8 (br, 1H), 8.33-8.26 (m, 3H), 8.08-7.92 (m, 4H), 7.25-7.22 (m, 1H),
6.01 (s, 1H).

EIMS (70eV) m/z (rel intensity) 282 (M+, 100), 241 (10), 236 (12) 208 (13), 195 (8), 160 (11), 150
(6), 101 (9), 79 (53), 78 (31), 75 (9).

<AA A A-5> 3-(4-HEAEHY)-1-(F g H-2-Y )-1H-9 &E-5-2[3- (4-methoxypheny 1 )-1-(pyridin-2-y1)-1H-
pyrazol-5-o11¢ ¥4 (5)

Al A-1oA A3 ofld 3-EfEFemmd HlxdotAlHolE il old 4-w5A] wlzdotAE o]
(AEAF @ Aldrich)E & &% ARERE A& AlQstals AAld A-13 43 ez Falste] FAS] shet

1H NMR (300 MHz, CDCl3) & 12.8 (br, 1H), 8.26 (d, 1H, J = 5.1 Hz), 8.02 (d, 1H, J = 8.4 Hz), 7.88 (t,

H, J =8.3Hz), 7.79 (d, 2H, J = 8.8 Hz), 7.14 (¢, 1H, J = 6.3 Hz), 6.95 (d, 2H, J = 8.8 Hz), 5.87
(s, 1H), 3.84 (s, 3H).

EIMS (70eV) m/z (rel intensity) 267 (M+, 100), 226 (15), 145 (4), 133 (19), 117 (7), 89 (10) 79 (28).

<AAdA-6>  3-(3,4-TH|EA B Y )-1-(3 g D-2-Y )-1H-3) &Z-5-2[3- (3, 4-dimet hoxypheny] )-1-(pyridin-2-
y1)-1H-pyrazol-5-011¢] A (6)

S&
il
nt
to
fr
-}
i
=
BN
m2
(o3
9,
;L
£ o
o
m
=
27
= 2
2
uw,
$°
jl
;g

g7] AdAlel Al ARgS old 3-E 54 Wz okA
H OJE(AZEAL Aldrich) & & =3 ARSS & Al9lstale A A-19 A ‘%}‘?33 - SOM EAe 3t

1H NMR (300 MHz, CDCl3) & 12.8 (br, 1H), 8.29 (d, 1H, J = 4.3 Hz), 8.05 (d, 1H, J = 8.0 Hz), 7.91 (t,

M, J =7.4Hz), 7.47(s, 1), 7.36 (d, 1H, J = 8.3 Hz), 7.17 (t 1H, J = 6.2 Hz), 6.92 (d, 1H, J = 8.2
HZ), 5.89 (s, 1H), 3.96 (d, 6H, J = 18.1 Hz).

EIMS (70eV) m/z (rel intensity) 297 (M+, 100), 298 (23), 282 (13), 269 (2), 163 (10), 121 (23), 79
(21).

<Al AT 1-(¥ g d-2-9)-3-(3,4,5-EF W EA 9 9 )-11-3 & Z&-5-2 [ 1-(pyridin-2-y1)-3-(3,4, 5~
trimethoxyphenyl )-1H-pyrazol-5-011¢] &A(7)

371 AAld A-1elA] AFESE o 3-EF|EF 2 MY Yo HOIE tiile] dE 3,4, 5-EFWEA Hlx
oLAEI O] E(AZAF © Aldrich) & & =% A8 AS A9stats Ao A-13 sd3 g oz 3ste] X

o setEs skl
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]
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1H NMR (300 MHz, CDCls;) & 12.8 (br, 1H), 8.29 (d, 1H, J = 4.8 Hz), 7.94-7.88 (m, 1H), 7.18 (t, 1H , J
= 6.5 Hz), 7.08 (s, 1H), 5.90 (s, 1H), 3.95 (s, 6H), 3.88 (s, 3H).

<AAd A-8> 3-(2-ZF e 2¥d)-1-(FFd-2-9)-1H-3 #ZF-5-2[3-(2-f luorophenyl )-1- (pyridin-2-y1)-1H-
pyrazol-5-o112] &4 (8)

271 Al A-191M AR old 3-EREF e add dWlzdotAHolE tiilel od 2-
(AFAF @ Aldrich) & & 2% ARESE 21& Al9lstals
KX

o o

1H NMR (300 MHz, CDCls) & 12.7 (br, 1H), 8.33 (s, 1H), 8.15-8.07 (m, 2H), 7.97-7.91 (m, 1H), 7.39-

7.29 (m, 2H), 7.25-7.13 (m, 2H), 6.14 (s, 1H).

EIMS (70eV) m/z (rel intensity) 256 (48), 255 (M+, 100), 254 (81), 235 (49), 227 (32), 214 (75), 207

(51), 198 (18), 180 (14), 170 (3), 159 (34), 146 (16), 128 (33), 119 (58), 113 (11), 106 (19), 100

(39), 93 (16), 79 (96), 66 (11), 57 (7), 52 (34).

<AAd A-9> 3-(3-ZF e 2¥d)-1-(FFd-2-9)-1H-3 #ZF-5-2[3-(3-f luorophenyl )-1- (pyridin-2-y1)-1H-

pyrazol-5-ol112] &4 (9)

171 AAe]l A-10lA4] AFE-SE o'l 3-EgEF
(AZAF - Aldrich)E & &% 2183 A

E
FEe FAs

o

z2rd dzdotAo]E diild] old 3-FF ez wlzdoAH
= A A-19 BAE WeR st FAl9] 3}

[}

1H NMR (300 MHz, CDCly) & 12.8 (br, 1H), 8.33 (s, 1H), 8.10-7.92 (m, 2H), 7.65-7.61 (m, 2H), 7.45-
7.38 (m, 1H), 7.29-7.28 (m, 0.5H), 7.25-7.21 (m, 0.5H), 7.10-7.05 (m, 1H), 5.96 (s, 1H).

EIMS (70eV) m/z (rel intensity); 256 (31), 255 (M+, 100), 227 (20), 214 (47), 198 (13), 160 (30), 146
(10), 133 (12), 121 (22) 119 (34), 106 (12), 79 (88), 52 (24).

<AAd A-10> 3-(4-ZF 2 2¥d)-1-(F g d-2-9)-1H-3 #ZF-5-2[3-(4-f luorophenyl )-1- (pyridin-2-y1)-1H-
pyrazol-5-o112] &4 (10)

A7) AAe A-194 AFESE oflE 3-EREFoZ2vE
E(AZA} ¢ Aldrich) & 5 2% A48 218 A3t
=5 skl

1H NMR (300 MHz, CDCls) & 12.8 (br, 1H), 8.30 (d, 1H, J = 5.1 Hz), 8.03 (d, 1H, J = 8.4 Hz), 7.93-
7.81 (m, 3H), 7.20-7.07 (m, 3H), 5.89 (s, 1H).

-

Z ol A Eo]E thale] o 4-Z =z
| T AN A1 T3 Wge R s Ezﬂgl )
51

hin

EIMS (70eV) m/z (rel intensity); 256 (21), 255 (M+, 100), 227 (12), 214 (33), 160 (12), 134 (10), 121
(20), 120 (25), 93 (11), 79 (75), 78 (23).

<AAd A-11> 3-(2-F2=2¥4d)-1-(FFd-2-9)-1H-3 #ZF-5-2[3-(2-chlorophenyl )-1- (pyridin-2-y1)-1H-
pyrazol-5-ol112] &4 (11)

47) AN A-1014 ALEF oY 3-EeET ez WxdobA el = uwoﬂ oY 2-ZzzAxdobA o] =
A2 Aldrich) & 5 2% A8 2 Agdstns AAe) Al B9d wPor systel EAe HaE
2 gAsa.

1H NMR (300 MHz, CDCls) & 12.7 (br, 1H), 8.31-8.29 (m, 1H), 8.03 (d, 1H, J = 8.2 Hz), 7.93-7.83 (m,
2H), 7.47-7.44 (m, 1H), 7.36-7.29 (m, 2H), 7.21-7.17 (m, 1H), 6.14 (s, 1H).

EIMS (70eV) m/z (rel intensity) 271 (M+, 100), 236 (48), 230 (16), 208 (22), 181 (13), 160 (15), 135
(27), 100 (24), 79 (87), 78 (38), 75 (17), 66 (10), 52 (27), 51 (16).

<AAd A-12> 3-(3-EE22¥d)-1-(FFd-2-9)-1H-3 #ZF-5-2[3-(3-chlorophenyl )-1- (pyridin-2-y1)-1H-
pyrazol-5-o112] &4 (12)

d71 Al A-1ollA AREE ol 3-EfEFeRvE dWlxdotAEolE il old 3-FER wlxdolAd ol

_31_



[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]
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v
v

Az} © Aldrich)E § B3 A$E AL Adstas AAd A1 A% BHoR FPstel TA 3
& Fgstart.

1H NMR (300 MHz, CDCl;) & 12.8 (br, 1H), 8.30-8.28 (m, 1H), 8.05 (d, 1H, J = 8.5 Hz), 7.94-7.88 (m,
2H), 7.72-7.69 (m, 1H), 7.37-7.30 (m, 2H), 7.20 (t, 1H, J = 6.3 Hz), 5.92 (s, 1H).

e |m

EIMS (70eV) m/z (rel intensity) 273 (76), 271 (Mt, 100), 270 (69), 243 (28), 230 (60), 160 (40), 135
(30), 100 (13), 93 (11), 79 (60), 77 (22), 52 (14).

<AAd A-13> 3-(4-F2RHY)-1-(FH9-2-Y)-1H-3 #&Z-5-2[3-(4-chlorophenyl )-1-(pyridin-2-y1)-1H-
pyrazol-5-o011¢] &4 (13)

Aol A-Toll A ARESE old 3-EfEFemvE HlzdotAEolE il old 4-F2= wlzdotAH ol
EMAEA - Aldrich)E & =% AHEE A Agstaie Al A-13) A wies sdsto] wAle] 39

NMR (300 MHz, CDClz) & 12.7 (br, 1H), 8.28 (br, 1H), 8.03 (d, 1H, J = 8.1 Hz), 7.93-7.88 (m, 1H),
7.79 (d, 2H, J = 7.9Hz), 7.39 (d, 2H, J = 8.0 Hz), 7.18-7.17 (m, 1H), 5.91 (s, 1H).

EIMS (70eV) m/z (rel intensity) 274 (22), 272 (71), 271 (M+, 100), 243 (30), 230 (67), 214 (12), 207
(5), 194 (1), 179 (4), 160 (30), 149 (8), 135 (43), 121 (13), 110 (7), 100 (16), 93 (12), 79(69),
66(5) .

<A A-14>  3-(3-BEREHY)-1-(F 8 d-2-Y)-10-3] g}Z-5-2 [ 3-(3-bromopheny 1 )-1-(pyridin-2-y1)-1H-
pyrazol-5-ol]1¢ 34 (14)

Aol A-1ell A ARE-SE

2 o el o add WzdoldEolE tald] oE 3-HER wzoli ol
EAZAF @ Aldrich) & & =% AH83 2& =

AAle A-13 FdE o R dste]l wAe 3ot

1H NMR (300 MHz, CDCl;) & 12.8 (br, 1H), 8.30 (d, 1H, J = 5.8 Hz), 8.07-8.04 (m, 2H), 7.95-7.89 (m,

M), 7.76 (d, 1H, J = 8.1 Hz), 7.48 (d, 1H, J = 8.0 Hz), 7.31-7.28 (m, 1H), 7.22-7.18 (m, 1H), 5.92
(s, 1H).

EIMS (70eV) m/z (rel intensity); 318 (15), 316 (Mt, 99), 315 (99), 275 (16), 273 (20), 207 (10), 181
(11), 179 (10), 160 (34), 118 (25), 101 (34), 93 (13), 79 (100), 77 (33), 75 (20), 52 (23), 51 (13).

<AAd A-15> 3-(4-B2R¥EY)-1-(3 3 d-2-Y)-1H-3 &Z-5-2[ 3-(4-bromopheny | )-1- (pyridin-2-y1)-1H-
pyrazol-5-o011¢] &4 (15)

AR A1 e olE 3-ElETemdd NadohuelE gald oY 4-BEw mzdobiH ol
(AZAL : Aldrich)E 5 2% A8 AL Adstnt: AAd A1k 598 PO Faste] EAle a3

& 81% (2.5 g, 8.0 mmol);

1H NMR (300 MHz, CDClz) & 12.8 (br, 1H) 8.30-8.28 (m, 1H), 8.03 (d, 1H, J = 8.5 Hz), 7.94-7.88 (m,
1), 7.73 (d, 2H, J = 8.6 Hz), 7.54 (d, 2H, J = 8.6 Hz), 7.21-7.16 (m, 1H), 5.91 (s, 1H);

EIMS (70eV) m/z (rel intensity) 315 (M+, 25), 317 (M+, 26), 101 (19), 79 (100).

<AAd A-16>  3-(2-82E=HY)-1-(FFd-2-Y)-1H-¥ g=-5-2[3-(2-iodopheny )-1-(pyridin-2-y1)-1H-
pyrazol-5-o011¢] &4 (16)

A7) AAe ALl A AHgE oY 3-EeETozud WadolduelE vl oY -
(AzAl 1 Aldrich)E 5 2% A% A Adstnt: 446 A1 598 Ppo
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[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]
[0390]

[0391]

[0392]

[0393]

[0394]
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IH MR (300 MHz, CDCl;) & 12.81 (br, 1H) 8.33-8.30 (m, 1), 8.05-7.97 (m, 2H), 7.93-7.87 (m, 1I),
7.61-7.58 (m, 1H) 7.44-7.38 (m, 1M), 7.23-7.18 (m, 1H), 7.10-7.04 (m, 1H), 5.99 (s, 1H).

<AAd A17> 3-(3-2.0.E9Y)-1-( g d-2-9)-1H-9] #E-5-&[3-(3-iodopheny1)-1-(pyridin-2-y1)-1H-
pyrazol-5-ol112] &4 (17)

A7) AAld A-1olM AR oE 3-EfEZFQ
(AFAF: Aldrich)E % 3% AF83 AL A9sta

s,

T8 80.4%

i
)

g AxdolAH O E tiale o 3-8 ErlzYolAH o] E
= A A1 wdE e Faste] Al SeEs

1H NMR (300 MHz, CDClz) & 12.84 (br, 1H) 8.31-8.29 (m, 1H), 8.25-8.24 (m, 1H), 8.08-8.04 (m, 1H),

7.95-7.89 (m, 1H), 7.81-7.77 (m, 1H), 7.70-7.66 (m, 1H), 7.23-7.13 (m, 2H), 5.91 (s, 1H).

<AAd  A-18> 3-(4-L L =¥d)-1-(F ) d-2-Y)-11-5 &}E-5-2[3-(4~iodophenyl )-1-(pyridin-2-y1)-1H-

pyrazol-5-o1]¢] ¥4 (18)

71 A A-1oll A AREEE olld
&

(M ZAF:Aldrich)E 5 2% A}
EIEeka o=

SFEZEFo2WE HMlZAolHHOIE thale] oE 4-2 0 TulZdolHEH ol E
3 AL ALstans A A-13 FAF g or sl TAY IFES

T8 65.0%
1H NMR (300 MHz, CDCly) & 12.76 (br, 1H) 8.30-8.27 (m, 1H), 8.05-8.01 (m, 1H), 7.93-7.87 (m, 1H),

7.78-7.72 (m, 2H), 7.62-7.57 (m, 2H), 7.20-7.16 (m, 1H), 5.91 (s, 1H); EIMS m/z (rel intensity) 363
(M+, 100), 364 (33), 321(20), 100 (27), 79 (85).

<A A-19> 3-(4-L.=¥d)-1-(¥] | d-2-9)-1H-3] #Z=-5-2[3-(4-iodophenyl )-1- (pyrimidin-2-y1)-1H-
pyrazol-5-ol112] &4 (19)

lme%’MH Zehaol oY 4-2 0 =Wz AolAE o] E(10 mmol, AEAF:Aldrich)3 ol &2 (10 mL) & ¥
i, 2-3 =g = g (10 mmol, AZEARAldrich)& olehE (10 nL)ol =91 &S A7 Fek=ad] H7kst
S’iE‘r. 100°Cell A 8AI7F wHEAIZ] ﬁ oA WA ZY. AEE TAE At & oee ditoz A FH

g SO, uAE IFAE AA BA FES FEIAT.

$ 49%
1H NMR (300 MHz, CDCly) & 11.94-11.92 (bs, 1H), 8.79 (d, 2H, J = 4.9 Hz), 7.77-7.73 (m, 2H), 7.69-
7.65 (m, 2H), 7.27-7.23 (m, 1H), 5.98 (s, 1H)

B. 3% 1-29] 33E A
<AA ] B-1> 2-(3-(4- 2 2. EHY)-5-(EF o] 2 X2 A YA -11-1 & E-1-d)H & d 9 &4 (20)
3-(4-2.9=9d)-1-(FFA-2-)-1H-7 &} Z-5-& (0.5mmol, 19)S CHLL,(5mL)ell =21 ¥ Egodeolnl

G 2. A4S SR WHA 0T A TIPSCL(Triisopropylsilylchloride) 2938 Wil Ab2oa] wuwk
stk 108 & 898 AUFHII 553 H Hexanes ¥ NallCo; ¥3slg5g8doz Asigitt. 2d 4o
Hexane &2 F2 3}l {712 59 MgSO,2 AFRAZ 3, osle] %3 & AF AFXAA A9 3FE

1H NMR (300 MHz, CDCls) &8.59-8.57 (m,1H), 7.82-7.77 (m, 1H), 7.72 (d, 2H, J = 8.5 Hz), 7.69-7.68 (m,
1), 7.61 (d, 2H, J = 8.6 Hz), 7.25-7.21 (m, 1H), 5.9 (s, 1H), 1.37- 1.19 (m, 3H), 1.10-1.05 (m, 18H)

<AAd B-2>3-(4-BREHYE)-1-(¥ g d-2-9)-11-9 F=-5- t-5d 711 W) o] E[3-(4-bromophenyl)-1-
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[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]
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(pyridin-2-yl)-1H- pyrazol-5-yltert-butyl carbonatel®] Al (21)
=3
o]= (10 mL)ol =<l ¥ DMAP (4-dimethylamino pyridine, 0.05 @) A7t 2 3, tj-t-F€ t]7}

Hlo]E(Di-tert-butyl dicarbonate, 2.2 W&)L H7lsla AFLolA 3087 wHkA AT Hk-e =4& TICE 3

A% F, BB B 33 AT, §715L T4 S0, AR T, ABF F 55AA A w4

A7) AAld A-150A4 A2 3-(4-B2ERHE)-1-(I 2 d-2-¢)-1H-3 &+&-5-2(15), 2 mmoles wWE2AZ =22}
H

1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 7.98 (d, 1H, J = 8.3 Hz), 7.85-7.80 (m, 1H), 7.75 (d,
2H, J =8.5Hz), 7.55 (d, 2H, J = 8.6 Hz), 7.22-7.18 (m, 1H), 6.49 (s, 1H), 1.57 (s, 9H)
<AAd B3> t-FE 3-(2-80%5H4Y)-1-(FJFI-2-¥)-1H-HFE-5-9  FtEUo|E[tert-butyl 3-(2-
iodophenyl)-1-(pyridin-2-yl)-1H-pyrazol-5-yl carbonatel® 4 (22)

| AAlof B-204 3-(4-E 2RI E)-1-(I 2 d-2-U)-1H-9 &}E&-5-2(15) "ol 4
gk 3-(2-2 0 =Hd)-1-(Fd-2-A)-1H-H&E-5-2(16) 5 & EF A&3 AL A9
3 o R Fgste] A9 3etES A Z3F .

7] Ao A-1690 4 A%
shar Al B-2% $9

1H NMR (300 MHz, CDCl;) & 8.42-8.41 (m, 1H), 7.97 (d, 2H, J = 8.1 Hz), 7.83-7.78 (m, 1H), 7.63 (d,
M, J =7.6 Hz), 7.43-7.38 (m, 1H), 7.21-7.17 (m, 1H), 7.08-7.03 (m, 1H), 6.59 (s, 1H), 1.57 (s, 9H)

<AAd B4 t-HE 3-(3-2L=¥d)-1-(¥FD-2-Y)-1H-HZFE-5-9 FtEY°]E[tert-butyl 3-(3-
iodophenyl)-1-(pyridin-2-yl)-1H-pyrazol-5-yl carbonatel® ¥4 (23)

| AAlof B-204 3-(4-B 2RI d)-1-(F 2 Dd-2-U)-11-F &}&E-5-2(15) thilel] Z7] HAAld A-17eA A=
gk 3-(3-2.2=Hd)-1-(F e d-2-D)- - HE-5-&(11)E & % AL AS A9t HAAJo B-29 5
St o R F3sle] HA9 IgES AFsSH.

1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.26-8.25 (m, 1H), 8.01-7.98 (m, 1H), 7.86-7.78 (m, 2H),
7.70-7.66 (m, 1H), 7.23-7.13 (m, 2H), 6.50 (s, 1H), 1.57 (s, 9H)

<AANd B-5> t-%d  3-(4-22E¥4)-1-(FFD-2-Q)-1H-9F=E-5-9  FtEY|o|E[tert-butyl 3-(4-
iodophenyl)-1-(pyridin-2-yl)- 1H-pyrazol-5-yl carbonatel9 4 (24)

371 Ao B-24lA 3-(4-B2EH)-1-(3] 2] d-2-)-10-9] 2}&-5-8(15) dfldl &7 AAle] A-18e 4 A==
gk 3- (4 S2E9d)-1-(Fgd-2-)-1H-FE-5-&(18) & & EF AHE3 ZE& At AAd B-2¢F Y
sk whHo R sty Al StES ARSI

& 99%

1H NMR (300 MHz, CDCls) & 8.42-8.40 (m, 1H), 7.98 (d, 1H, J = 8.3 Hz), 7.85-7.80 (m, 1H), 7.76 (d,
2H, J = 8.5 Hz), 7.61 (d, 2H, J = 8.5 Hz), 7.22-7.18 (m, 1H), 6.5 (s, 1H), 1.57 (s, 9H)

<AANd B-6> t-% ¥ 3-(4-22x¥4d)-1-(FYud-2-Y)-1H-9ZE-5-¢ FtEulo]Eltert-butyl 3-(4-
iodophenyl)-1-(pyrimidin-2-yl) -1H-pyrazol-5-yl carbonatel9 4 (25)

| Ao B-204 3-(4-B2EHd)-1-(Fd-2-U)-11-F 2}=E-5-2(15) thalol] 7] AAld A-190]4 A%
3-(4-8.2 Eﬂ]‘é)—l—(ﬁlﬂ”]"/‘ﬂ—‘”)—lH—qu‘r%ﬂ—%(lE))% T =% AMES AS AYsta AAld B-29F &
Aok o R Feste] A 33 A 23

1H NMR (300 MHz, CDCls) & 8.79 (d, 2H, J = 4.8 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.67 (d, 2H, J =
Hz), 7.26-7.22 (m, 1H), 6.54 (s, 1H), 1.58 (s, 9H)
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[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
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[0431]

[0432]
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<AAle] B-7> 3-(4-BE2ZRHd)-1-(F g d-2-Y)-11-F &E-5-U oIAH o E (26)
3-(4-B 22 d)-1-(9 2 d-2-2)-1H-9 &+E-5-2 (3 mmol, 1 Z3)S CHCl; 10mL o %<1 5 0ColA Ego
dopul s 1.29% H7keiald. 1§, okEIRee|ng 197 ¥il 108 e &7
5, &9 HO (10mL)E ¥ CHCL:Z FZ33th. #7152 779 MgS0.= XA
A9 AZntEaY (n-Hexane : EA = 5:1(v/v)) & &3] FAY 3FES A x5

C. s8t4 1-39 3= J4

<AAo] C-1> 3-(H]#Eld-4-Y)-1-(Fd-2-9)-1-9 gE-5-¥ t-F& FIHUo|E [3-(biphenyl-4-yl)-1-
(pyridin—2-yl)-1H-pyrazol- 5-yl tert-butyl carbonatel® &4 (27)
SomL TtwbeEEkaae] 7] AAlel B-2ellM Alxd 3-(4-BEEE)-1-(I g 9-2-)-1H-9 E-5- -
g JlEUo]E(21) 1 mmoleS i 1,4-tho]24F (10 mL)ol ¢ 3 #d B EAH(phenylboronic acid, 2.5
92k A ZFAMLldrich) 3 KPO, (3%3)E H7betth. 1 ©8 PdCl,(dppf) (0.08 @&, Aldrich), dppf(1,1'-
ich)E 9<& 5 100TlA 10% FoF 71datint. o] %, 1
PEL CeliteZ st} A|AT §r~ %7]%‘% e EFAZ S ES dEAHER =1 &, B2 A
stk 715S 559 MgS0,2 ARAIZ §H sFAAY. FFES AP I 2vE 289 (n-Hexane : EA(ethyl

acetate) = 5:1(v/v))2 AAgte] ZAY 3FES 5.

los)
]
~
o,
ko)
=
0]
=
<
ko)
=
o
]
ko)
=
=
o
N
g
D
—
-
o
o
[©]
=
('D
S
(e}
=
=
o
o =

T8 90.5%
1H NMR (300 MHz, CDCl;) & 8.44-8.41 (m, 1H), 8.05-8.02 (m, 1H),  7.97-7.93 (m, 2H), 7.87-7.81 (m,

1), 7.69-7.64 (m, 4H), 7.49-7.44 (m, 2H), 7.39-7.34 (m, 1H), 7.22-7.18 (m, 1H), 6.56 (s, 1H), 1.58
(s, 9H).

<AAo] C-2> 3-(4-(=[d][1,3]95&-5-9)HD)-1-(F g d-2-Y)-1H-H&FHE-5-9 t-F¢E FrEUo|E[3-(4-
(benzold][1,3]dioxol -5-y1)phenyl)-1-(pyridin-2-yl)-1H-pyrazol-5-yl tert-butyl carbonate] ¢ %A (28)
A C-1014, ALHEZA thalel] Mz[d][1,3]Y ]

S ALstas Aald C-17 FYtA st wA9 SFHES A3

pal

$4-5-A-5-H EA(A ZAF: Aldrich) & % 23 AFR3 A
(e}

T8 70%
1H NMR (300 MHz, CDCl;) & 8.43-8.40 (m, 1H), 8.03-8.00 (m, 1H),  7.92-7.89 (m, 2H), 7.85-7.80 (m,

1), 7.59-7.56 (m, 2H), 7.21-7.17 (m, 1H), 7.13-7.10 (m, 2H), 6.91-6.88 (m, 1H), 6.54 (s, 1H), 6.01
(s, 2, 1.57 (s, 9H)

<AA 4 C-3>3-(3'-HQu|HId4-¥)-1-(F g d-2-¥)-11-H & =-5-¢ t-Fd FlEvo]ES &4 (29)

AAle C-194, HALBEZA thalo] 3-v]#d B E24H(3-biphenyl boronic acid, AFA} : Aldrich)S & =&
AR AS AlQtaE AAld C-17 FYsAl st BAY IFFES Az

& 95%

1H NMR (300 MHz, CDCls) & 8.44-8.41 (m, 1H), 8.04-7.95 (m, 3H), 7.86-7.80 (m, 2H), 7.73-7.27 (m,
11H), 7.22-7.17 (m, 1H), 6.57 (s, 1H), 1.58 (s, 9H)

<AA 4> t-F8 FU-(GZgd)HD)-1-(FEd-2-Y)-1H-FHE-5-9 JtHE Vo] E[tert-butyl 3-(4-
(naphthalen)phenyl)-1-(pyridin -2-y1)-1H-pyrazol-5-yl carbonatel®] &4 (30)

AAlel C-10lAM, AR 2R iAol

Uz edl-1-4-1-H 22 (naphthalen-1-yl-1-boronic acid, #|ZFA}:
Aldrich)S 5 3 Alg3F A& A Qdtas A

Aldl C-17} FU3tA Faste] %A =S A=
T8 98%

1H NMR (300 MHz, CDCls) & 8.44-8.42 (m, 1H), 8.06-7.81 (m, 7H), 7.58-7.42 (m, 6H), 7.22-7.18 (m,
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1), 6.59 (s, 1H)

<AA C-5> t-FE 3-(3'-(dudoetvx)v g d)-1-(F g d-2-)-11-H FHE-5-Y FtR o] E[tert-butyl 3-
(3'-(dimethylamino) biphenyl)-1-(pyridin-2-yl)-10- pyrazol-5-y1 carbonatel®] A (31)

Ao C-104], dAldBREZA Ao 3-tju ol w-ud W 22 3-(N,N-Dimethylamino)phenyl boronic acid, =
ZAF ¢ Aldrich) & & 2% A8 AS AYstaes AAd C-13 L3 Fadste] mAe sstEs Ax3k3)

2

& 80.5%
1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.04-8.01 (m, 1H), 7.93 (d, 2d, J = 8.2 Hz), 7.86-

7.80 (m, 1H), 7.66 (d, 2H, J = 8.2 Hz), 7.35-7.30 (m, 1H), 7.21-7.17 (m, 1H), 7.00-6.98 (m, 2H), 6.78-
6.75 (m, 1H), 6.55 (s, 1H), 3.02 (s, 6H), 1.57 (s, 9H)

<AA C-6> 3-(2-(A=[d][1,3]EE&-5-Y) e d)-1- (I g d-2-)-1-HFE-5-Y t-5F & FIEMo|E 9 &
A (32)

AR C-1014, AAle B-20]4 A3 3FE 21 2 HADHEA o] A B-304 A% 3-(2-82%
Hd)-1-(Fgd-2-d)-11-9 2} E-5-9 t-FE F1BYo|E(22) ¥ WZ[d][1,3]1HZE-5-U-5-BE(A AL ¢
Aldrich)& ZHZ} 553 AL&3 A A9stas AAd C-13F 59A S=35te] A9 3gES A=x39H.

T8 o 84%

ONMR (300 Mz, CDCls) & 12.58 (1H. s). 8.26-8.24 (1H. m). 7.98-7.95 (IH. m). 7.90-7.84 (2. m).
7.42-7.30 (3H, m), 7.16-7.12 (1H, m), 6.78 (3H, s), 5.97 (2H, s), 5.05 (1H, s)

<A A C-7> 3-(3'-¥ g d-2-D)-1-(F I d-2-Y)-1H-F &=E-5-9 t-Hd FFEYo|ES] A (33)

AAd C-6ollA, WM=E[d][1,3]t]2&-5-U-5-BEA(A ZAF:Aldrich)  tlel  3-H]#d B E22H(3-biphenyl
boronic acid, AFAF:Aldrich)S 5 23 AFE3 AL AQstas A C-63 L&A F3ste] FA9 3}
2 Al xzst.

<AAo]  C-8 3-(¥H<E-3-¢)-1-(FEHd-2-L)-1I-H&FE-5-Y4 t-FE JrHRY | E[3-(biphenyl-3-y1)-1-
(pyridin-2-yl)-1H-pyrazol-5- yl tert-butyl carbonatel®] &4 (34)

A e C-1014, AAld]l B-20A A Z3F 3}5HE 21 thalel] A Ald] B-4olA A Z3 3-(3-2=dHd)-1-(Fgd-
2-)-1H-9gZ&-5-2 t-59 FRY0)E(23)S F =23 AHE3 AL AlQstus AAd C-13 5daA F=3s
o ®AY 3}ES AxzsHAT).

T8 89%

IH NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.10 (s, 1H), 8.03 (d, 1H, J = 8.3 Hz), 7.86-7.80 (m,

2H), 7.66 (d, 2H, J = 7.4 Hz), 7.60-7.57 (m, 1H), 7.52-7.44 (m, 3H), 7.39-7.37 (m, 1H), 7.21-7.17 (m,
1), 6.57 (s, 1H), 1.57 (s, 9H)

<AAd C-9>  3-(4'-(AFSADHFE-3-9)-1-(F g d-2-Y)- 1 ZE-5-Y  t-FE  FHEUO|E[3-(4'-
(benzyloxy)biphenyl-3-y1)-1- (pyridin-2-yl)-1H-pyrazol -5-yl tert-butyl carbonate]® &A (35)

AAd C-104, AA e B-2014 Ax3 33E 21 @ FHHdREA alel AA]e] B-4o]A4 A Z3T 3-(2-2 2 =
D-1-(F g d-2-d)-IH-F#E-5- -7 FtRVe]E(23) E 4-WlASA A D EZ A ZAF ¢ Aldrich) & 7
7t 5 B AMES AL AQstars AAd -1 FLs a5t mAl9] SEgES AFRE.

5 99%
1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.06-8.01 (m, 2H), 7.85-7.78 (m, 2H), 7.61-7.33 (m, 9H),
7.21-7.17 (m, 1H), 7.07 (d, 2H, J = 8.7 Hz), 6.56 (s, 1H), 5.13 (s, 2H), 1.57 (s, 9H)

<AAo  C-10> 3-(4'-BEERHHY-3-Y)-1-(Fd-2-4)-1-9FE-5-4 t-FE JIEUE[3-(4'-
bromobiphenyl-3-y1)-1-(pyridin- 2-yl)-1H-pyrazol-5-yl tert-butyl carbonate]® ¥4 (36)
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AAd 904, 4-HlALAFH LR EA thalo] 4-B &2 2 H YR EA(4-Bromophenyl boronic acid, AZAb
Aldrich)& & B3 AME3 218 Astas AAd 97 FdsAl Faste] Ao =S AxsATt.
T 66%
1H NMR (300 MHz, CDCl;) & 8.43-8.42 (m, 1H), 8.06-8.00 (m, 2H), 7.86-7.81 (m, 2H), 7.60-7.49 (m, 6H),
7.22-7.18 (m, 1H), 6.57 (s, 1H), 1.57 (s, 9H)

<AAlo] C-11> t-Fd 3-(3'-T2EH|HI-3-9)-1-(Fd-2-9)-11-FFE-5-9 FtH|o|E[tert-butyl 3-
(3'-formylbiphenyl- 3-yl)-1-(pyridin-2-yl)-1H-pyrazol -5-yl carbonate]® &A (37)

AAd C-991 A, 4-MASAHIHEN /\Joﬂ 3-E =¥ d B E2H(3-Formylphenyl boronic acid, #AZFA}
Aldrich)& & E% AFE3E AS AQstas Al C-97 FY3tAl 33t wA FFES A=),
& 48%

1H NMR (300 MHz, CDCls) & 10.11 (s, 1H), 8.44-8.42 (m, 1H), 8.16-8.15 (m, 2H), 8.03 (d, 1H, J =
Hz), 7.94-7.81 (m, 4H), 7.65-7.50 (m, 3H), 7.22-7.18 (m, 1H), 6.59 (s, 1H), 1.58 (s, 9H)

<AAld (-12> t-FE 3-(2'-AEAMEE-3-9)-1-(F 2 d-2-Y)-1i-H&FE-5-Y9 FtEY|°|E [tert-butyl 3-
(2'-phenoxybiphenyl-3 —yl)- 1-(pyridin-2-yl)-1H-pyrazol-5-y1 carbonate]®] A (38)

Ao C-90A, 4-NASAH DR EAL Eﬂ/doﬂ 2-32- A ¥ 'd B 22 2-Phenoxypheny! boronic acid, AZFA}
Aldrich)& % %%k AFSE AS AQlstas AAd 97 Tl Tt A eSS AXSH T
& 56%

IH NMR (300 MHz, CDCl;) & 8.40-8.39 (m, 1H), 8.03 (s, 1H), 7.95-7.92 (m, 2H), 7.82-7.77 (m, 2H),
7.56-7.52 (m, 2H), 7.42-7.15 (m, 6H), 7.05-6.93 (m, 3H), 6.44 (s, 1H), 1.56 (s, 9H)
<AAl C-13> 3-(3-(=[d][1,3]H5E&-5-) A d)-1-(F g d-2-)- - HE-5-d  t-FE FrE | E[3-

(3-(benzold][1,3]dioxol -5-yl)phenyl)-1-(pyridin-2-yl)-1H-pyrazol-5-yl tert-butyl carbonatel®] &4
(39)

AN C-904, 4-HAAHLHEA tiile] 3, 4-wEA T A H Y B EA(3,4-(Methylenediozy)pheny!l
boronic aicd, AZFEAF @ Aldrich)S & &% AFE3 AS& AQstas Al -9 FUsA FFsto] HA 9
3ES AxsAT.

& 99%

1H NMR (300 MHz, CDCls) & 8.43-8.41 (m, 1H), 8.04-8.01 (m, 2H), 7.86-7.78 (m, 2H), 7.52-7.43 (m, 2H),
7.21-7.11 (m, 3H), 6.91-6.89 (m, 1H), 6.56 (s, 1H), 6.01 (s, 2H), 1.57 (s, 9H)

<A A4 C-14>3-(3'-H 9 Hd-3-9)-1-(F g d-2-9)-10-7 FZ-5-9 t-5° FtRo|E9 T4 (40)

AAe C-90 4, 4-dE A ]Jﬂé_lii*y thAle] 3-#'d BEZ4H3-Phenyl boronic acid, AZFA} : Aldrich)& &
EF A AS AlQstas AAld 97 FUsHAl st wAY IFFES AU,
& 90%

1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.15 (s, 1H), 8.04 (d, 1H, J = 8.3 Hz), 7.88-7.80 (m,
3H), 7.69-7.45 (m, 9H), 7.40-7.35 (m, 1H), 7.22-7.17 (m, 1H), 6.59 (s, 1H), 1.58 (s, 9H)

<AAld C-15> t-F9 3-(3-(UZgd-1-9) ¥ d)-1- (I g d-2-9)-1H-9 ZFE-5-9 FtE o] E[t-butyl 3-(3-
(naphthalen-1-y1) phenyl)-1-(pyridin-2-yl)-1H-pyrazol -5-yl carbonate]® &A (41)

AN C-9o A, 4-dAAHIHEA EH/\]Oﬂ 1-v}=Z el ® E2AF(1-Naphthalene boronic acid, #|ZA}F
Aldrich)& & =% AH&3 2S AQstars AAld 93 st F8sto] HA =S Axs3i.

8 84%

1H NMR (300 MHz, CDCl;) & 8.41-8.39 (m, 1H), 8.01-7.87 (m, 6H), 7.82-7.76 (m, 1H), 7.57-7.41 (m, 6H),
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7.19-7.15 (m, 1H), 6.55 (s, 1H), 1.56 (s, 9H)

<AAd C-16> t-FE 3-(3'-(gugoln| ) H] 5 g-3-9)-1-(F B D-2-Q)-1H-H &FZ-5-9  FtEU|o|E[tert-
butyl3-(3'-(dimethyl amino) biphenyl-3-y1)-1-(pyridin-2-yl)-1H-pyrazol-5-yl carbonatel®] ¥4 (42)
AAd 994, 4-HASAHIREA gl 3-tHgoln) e d B 2EAH3-(N,N-Dimethylamino)phenyl
boronic acid, AZFEAF @ Aldrich)& & EF A3 A& AQstas Al C-93 5L3HA G335l 3TA 9
eSS Az

& 90%

1H NMR (300 MHz, CDCls) & 8.42-8.40 (m, 1H), 8.07-8.01 (m, 2H), 7.86-7.79 (m, 2H), 7.59-7.56 (m, 1H),
7.50-7.45 (m, 1H), 7.36-7.30 (m, 1H), 7.20-7.16 (m, 1H), 7.01-6.97 (m, 2H), 6.78-6.75 (m, 1H), 6.56
(s, 1H), 3.02 (s, 6H), 1.57 (s, 9H)

<AA Y C-17> t-FE 3-(4'-WEANHE-4-U)-1-(FFD-2-Y)-1H-H FE-5-Y FtEY|9|E [tert-butyl 3-
(4'-methoxybiphenyl- 4-yl)-1-(pyridin-2-yl)-18- pyrazol-5-yl carbonatel®] A (43)

AAld 10014
9)-1-(F -

FEY AET

AN B-20 4 A Z3 3EgE 21 2 HEREEA thale] AA¢] B-50A4 A X3 3-(4-2 0 =3
) -1H-3 F&-5-9 t-5E FFRYo|E(24) 2 4-wEAH DB EA(AZAF: Aldrich) & 747}
Kel

1S Al9)stals A C-13 LA Fdste] A9 shgh=s A=A

|
& 98%
1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.04-8.01 (m, 1H), 7.92 (d, 2H, J = 8.2 Hz), 7.86-7.80

(m, 1H), 7.63-7.57 (m, 4H), 7.21-7.17 (m, 1H), 7.00 (d, 2H, J = 8.7 Hz), 6.55 (s, 1H), 3.86 (s, 3H),
1.59 (s, 9H)

<HAld C-18> 3-(4'-(AFSAHEE-4-Y)-1-(F d-2-Y)-1H-HFFE-5-9 t-FE JIEUIE[3-(4'-
(benzyloxy)biphenyl-4-y1)-1-(pyridin-2-y1)-1H-pyrazol-5-yl tert-butyl carbonatel® 4 (44)

AAd C-17914, 4-vISAI A B E2AF dialo] 4-912 S A Hd B 2Z2H(4-Benzyloxyphenyl boronic acid, AHJZA}
D Aldrich)S % 23 2183 AS AQslas AAd C-173 £U&A F3q3te] A9 3HgES A X3},

5 98%
1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.03-8.01 (m, 1H), 7.92 (d, 2H, J = 8.3 Hz), 7.86-7.80

(m, 1H), 7.63-7.56 (m, 4H), 7.48-7.33 (m, 5H), 7.21-7.17 (m, 1H), 7.09-7.05(m, 2H), 6.54 (s, 1H), 1.57
(s, 9H)

<AAld  C-19> 3-(4'-BEREHFHY-4-9)-1-(FEd-2-4)- - SE-5-4  t-FE FHHUOE[3-(4'-
bromobiphenyl-4-y1)-1-(pyridin-2 -yl)-1H-pyrazol-5-yl tert-butyl carbonate]® A (45)

AN 1794, 4-WEAHAIHEA Ao 4-B 2 2Hd R 2Z2H(4-bromophenyl boronic acid, #|FA}
Aldrich)& 5 &% A3 AL AQstuts 2AA 9 C-173 5L 3ste] A FFES AR,

& 71%
1H NMR (300 MHz, CDCl;) & 8.43-8.41 (m, 1H), 8.03-8.00 (m, 1H), 7.95 (d, 2H, J = 8.2 Hz), 7.86-7.81
(m, 1H), 7.63-7.49 (m, 6H), 7.22-7.18 (m, 1), 6.56 (s, 1H), 1.58 (s, 9H)

<HAld C-20> 3-(3'-EEHEH|HE-4-A)-1-(FFH-2-)-11-9 IES-5-4 t-F & FtRYS]E [3-(3'-
formylbiphenyl-4-y1)-1-(pyridin- 2-yl)-1H-pyrazol-5-yl tert-butyl carbonatel® A (46)

AN C-1714, 4-HEAHEBEEA o] 3-¥ =23 d K EAH(3-Formylphenyl boronic acid, AZAF
Aldrich)& & % A3 A& A9stas AAld 1738 sdsA F3sto] BA Y sES AxXsIAT.

5 58%
10 NMR (300 MHz, CDCly) & 10.09 (s, 1H), 8.44-8.42 (m, 1H), 8.14 (s, 1H), 8.02-7.83 (m, 6H), 7.70-
7.61 (m, 3H), 7.22-7.18 (m, 1H), 6.58 (s, 1H), 1.58 (s, 9H)
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<AAld (21> t-FE 3-(2'-AEAMEE-4-9)-1-(F 2 d-2-Y)-1i-H&FE-5-Y9 FtEY|°|E [tert-butyl 3-
(2'-phenoxybiphenyl- 4-y1)-1-(pyridin-2-yl)-1H-pyrazol-5-yl carbonate]l® &A (47)

A C-17°01A, 4-HEAHLEEA Ao 2-3:3 A Hd B 2AH(2-Phenoxyphenyl boronic aicd, #ZA}
Aldrich)& & E% AFESH AS AQstas Al C-177 FU3A Faste] %A s3ES A=,
T&: 63%

1H NMR (300 MHz, CDCls) & 8.41-8.39 (m, 1H), 8.00 (d, 1H, J = 8.28 Hz), 7.87-7.78 (m, 3H), 7.62 (d,
2H, J = 8.1Hz), 7.52-7.49 (m, 1H), 7.34-7.15 (m, 5H), 7.04-6.91 (m, 4H), 6.51 (s, 1H), 1.56 (s, 9H)
<AAd C-22> 3-(v]Hd-4-9)-1-(H Fr|d-2-L)-11-F &=5-5-Y t-FE JIRU|o]EQ] §AJ(48)

Ao C-10014, AAle] B-20A A|x3 3l5tE 21 2 Hd B2 diilo] AAjo] B-6ollA A2 3-(4-8.2 %
D)-1-(F 2 e -2-d)- -9 E-5-9 -7 JhRle]E(25) B A E2R(AIEAL Aldrich) & A7 =
AFEE AS AQstaE AAd -1 Tl T3t A9 3tES AX=sH T

5

& 95%
HONMR (300 MHz, CDCls) &: 8.44-8.41 (1H, m), 8.04-7.95 (3H, m), 7.86-7.80 (2H, m), 7.73-7.27 (11H,
m), 7.22-7.17 (1H, m), 6.57 (1H, s), 1.58 (9H, s).

<AAd C-23> 3-(4-(AF[d][1,3]1H2<&-5-Y)Hd)-1-(F g d-2-Y)-11-¥ gd=-5-9 t-Fd FtHo|E[3-
(4-(benzold][1,3]dioxol- 5-yl)phenyl)-1-(pyrimidin-2-yl)-1H-pyrazol-5-yl tert-butyl carbonatel9 %A
(49)

AN C-22014, HALEBEA izl 3,4-WEAY A H B Z2H(3,4-(Methylenediozy)phenyl boronic aicd,
A AL Aldrich) & & 5 AFESE & AQstas Ao 223 YAl G338t A stES Azt
S

FE T4%

1H NMR (300 MHz, CDCl;) & 8.80 (d, 2H, J = 4.8 Hz), 7.98 (d, 2H, J = 8.5 Hz), 7.58 (d, 2H, J =

Hz), 7.24-7.21 (m, 1H), 7.14-7.10 (m, 2H), 6.89 (d, 1H, J = 8.5 Hz), 6.60 (s, 1H), 6.00 (s, 2H), 1.59
(s, 9H)

<A C-24> 3-(3'-HdHHld-4-Y)-1-(F | d-2-Y)-10-7 & &-5-Y t-F& JFFRY°|EY FA(50)

C-22¢ 4, w22 gidlel] 3-u]#d R 22H(3-Biphenyl boronic acid, #IZAF :Aldrich) S & &%
ARERE Al Alelstale EAsHAl FAske] EA SstEa AlxEsiT

1H NMR (300 MHz, CDCl;) & 8.80 (d, 2H, J = 4.8 Hz), 8.03 (d, 2H, J = 8.5 Hz), 7.85-7.84 (m, 1H),
7.73-7.44 (m, 9H), 7.40-7.35 (m, 1H), 7.25-7.21 (m, 1H), 6.62 (s, 1H), 1.59 (s, 9H)
<AA ] C-25> 2-(3-(4'-E2ZRH|HY-4-U)-5-(E | AZ AL S A)-1-F gE&-1-d)H g d e A4 (51)

l.l'r.—.\, Mns
fooon it
K. ;5—\_,_. —SI_{
LS '
ﬂ/‘x\qm FR

3-(4-2 2 =3d)-1-(9 g d-2-)- -9 F5-5-& (18%) S CHCl,(GnL)ol =<1 F Egjodolnl 35S 3
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WA 0Tl A TIPSCI(Triisopropylsilyl chloride) 29%S Wi ALoA wwHal
3ol %3 H Hexanes Yl NaHCO; E3g8No = A A3},

o o diako g FEeal {715 F49 MgSOE ARA ¥, st 5 T AT AxAAC. g
3t 2-(3-(4-2. 0% d)-5-(Eg o] AX 2 AL LA -1H-3 &}&-1-d) g d& AR, Az 33ES
50mL TovtEEEt~To] 1 mmoles ¥al 1,4-tho]2AF (10 mL)ol 591 3 4-B 2 B3 d ¥ 22 phenylboronic
acid, 2.5 9% AR Mldrich)# KPO, (3FF)E #H716Yk. 1 o2 PdCl.(dppf) (0.08 T, A=A
Aldrich), dppf(1,1'-Bis(diphenylphosphino)ferrocene, 0.04 3%, A ZAMIldrich)E 2 % 100Co|A 10
X FEEiy. o], uYPYELS CeliteZ st AAST &, 7715 T 5FA7 dHEES dEolAH
OJER mol 3 E2 AHIAY. #71F5S T4 MgSoE AxAZ FH FEAAY. FHES AYazEviEn
23] (n-Hexane:FA = 8:1)Z AA|sto] ®A|9 33ES F531 .

1H NMR (300 MHz, CDCl3) 8.69-8.59 (m, 1H), 7.97-9.93 (m, 2H), 7.81-7.72 (m, 2H), 7.61-7.48 (m, 6H),

=

7.26-7.22 (m, 1H), 6.00 (s, 1H), 1.37-1.26 (m, 3H), 1.12-1.09 (m, 18H)

<AAd C-26> 2-(3-(H]3'd-4-D)-5- (AL BESA)-11-¥2&-1-L) A D F4 (52)

3-(4-2.2=d9)-1-(FFHd-2-)-1H-FFZ-5-2 1 mmoled 50nL FulSGZelx~ze Wi 1,4-tho] L4t

(10 mL)ell =9 & #HdH E2H(phenylboronic acid, 2.5 B% A ZAMAldrich)¥ KPO, (33)E H7lstch.
1 S PdCly(dppf) (0.08 P&, A|ZAFAldrich), dppf(l,1'-Bis(diphenylphosphino)ferrocene, 0.04 33,

A ZAldrich) & 92 & 100CoA 108 <k 719389ch. o], nHEL CeliteE oFsle] AAS 3, &
715S A sFAT S ES oHoAHOER K &, E2 MAUT. F71F5S 59 MgS0,= HxAZ]
H O EFEARAY. ARES ARAEvEY(nHexane:FA = 8:1(v/v)E  AASIY ®AY HFES
FEIHAT.

1H NMR (300 MHz, CDCl;) & 8.16-8.09 (m, 2H), 7.94-7.88 (m, 3H), 7.55-7.61 (m, 4H), 7.40-7.29 (m, 3H),
7.29-7.20 (m, 11H), 6.00 (s, 1H)

D. s}5t4] 1-49] 3i3tE A4
<AAd  D-I> 3-(vEE-4-9)-1-(F g d-2-Y)-1H-5 &=-5-2 [ 3-(biphenyl-4-y1)-1-(pyridin-2-y1)-1H-
pyrazol-5-ol112] &4 (54)

= (5 mb)el

256mL FHbEE Rt Tl <HAd C-1>oA Ax23 343E27S 0. =3 =
A 3087k ﬂw]iﬂﬂ. TLCE HJ

5 mmole
oA &N WHE F, TFA (trifluoroacetic acid, 5 B%)< Yil &
HAS IRAF F, SHFE 33 AHE e, fFrlse N

o o[o ity

T8 93.4%

1H NMR (300 MHz, CDCl;) & 8.31-8.28 (m, 1H), 8.10-8.07 (m, 1H), 7.96-7.89 (m, 3H), 7.69-7.63 (m,

_40_



[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

ZIHSd 10-2011-0025149

4H), 7.49-7.44 (m, 2H), 7.39-7.33 (m, 1H), 7.20-7.16 (m, 1H), 5.99 (s, 1H)

<AA 4 D-2> 3-(4-(fl=[al[1,3]9&&-5-d)d)-1-(F g d-2-4)-1H-9 IHZ-5-& [3-(4-
(benzold][1,3]dioxol-5-y1)phenyl)-1-( pyridin-2-yl)-1H-pyrazol-5-o11¢] &4 (55)

v

<AAle] D-1>ellA, <dAlel C-1>9] 3} 7mﬂﬂ <AAld C-2>9 shjteE 285 T =% AREE S AlgsiaL
AAlel D-13 L8kl Fqste] A sptES AlxsHT.

& 70%

10 NMR (300 MHz, CDCly) & 8.29-8.27 (m, 1H), 8.08-8.05 (m, 1H),  7.93-7.87 (m, 3H), 7.59-7.55 (m,
2H), 7.19-7.14 (m, 1H), 7.12-7.09 (m, 2H), 6.90-6.88 (m, 1H), 6.00 (s, 2H), 5.96 (s, 1H)

<AAld D-3> 3-(3'-#dH| I d-4-Y)-1- (A F D-2-L)-1H-F HE-5-2 9 T4 (56)

<A D-1>ellA, <dAle] C-1>9] 3hgh=27 m“ﬂ <A

o C-3>9] AT 29% ¥ FY AS
Ane D-13 BQ8A FAte] EAS) HFRS AxFHAG

o
o)
tio
2
7
ol
ol
=

& 58%
1H NMR (300 MHz, CDCly) & 12.84-12.83 (bs, 1H) 8.30-8.28 (m, 1H), 8.09-8.06 (m, 1H), 7.97-7.85 (m,
4H), 7.73-7.45 (m, 9H), 7.40-7.36 (m, 1H), 7.20-7.16 (m, 1H), 6.00 (s, 1H)

<AAA D-4> 3-(4-(Y=EA-1-9)Hd)-1- (9 g 9-2-9 )-10-3 2+=-5-& [ 3-(4-(naphthalen-1-y1 ) pheny1 )-1-
(pyridin-2-yl)-1H-pyrazol -5-011¢ ¥&A (57)

v

<AAld D-1>A, <AAld C-1>9] 313227 EH*]Oﬂ <AAld C-4>9] SFE 308 & =F A8 AS AYsta
AAJef D-17} LAl Faste] TAle SEES AZUT.

T 1%

1H NMR (300 MHz, CDCls) & 12.89 (bs, 1H), 8.31-8.29 (m, 1H), 8.10-8.08 (m, 1H), 8.00-7.86 (m, 6H),
7.58-7.41 (m, 6H), 7.21-7.17 (m, 1H), 6.03 (s, 1H)

<AA 4 D-5> 3-(3'-(dHgolr ) v d-4-Y)-1-(F 2 D-2-¥)-1H-H & E-5-& [3-(3'-
(dimethylamino)biphenyl-4-yl)-1-( pyridin-2-y1)-1H-pyrazol-5-011¢] &A (58)

v

<A D-1>ell A, <AAjdl C-1>9] 3pghE27 el <HAjdl C-5>9] 3}gteE 31& & =T ARE3E 21e Al¢fstar
el D-13 s a5} 4ﬂ4~ﬂ%% Az T

FE99%

1H NMR (300 MHz, CDCly) & 10.26 (bs, 1H), 8.31-8.30 (m, 1H), 8.10-8.07 (m, 1H), 7.98-7.90 (m, 3H),
7.75-7.50 (m, 5H), 7.50-7.49 (m, 1H), 7.22-7.18 (m, 1H), 5.99 (s, 1H), 3.27 (s, 6H)

<Al D-6> 3-(2-(A=[d][1,3]58&-5-Y)Hd)-1-(F Fd-2-)-11-H IHE&-5-2 [3-(2-
(benzold][1,3]dioxol-5-y1)phenyl)-1-( pyridin- 2-yl)-1H-pyrazol-5-o1]1¢] &4 (59)

<AAle D-1>0 A1, <HAle] C-1>9] shgE 27 dizle] <AHAje] (-6>9] SFE 328 T EF AR A& A9
i AAld D13 FUsHA Fste] FAY SPEE Az

FE 84%

IH NMR (300 MHz, CDCl;) & 12.58 (bs, 1H), 8.26-8.24 (m, 1H), 7.98-7.95 (m, 1H), 7.90-7.84 (m, 2H),
7.42-7.30 (m, 3H), 7.16-7.12 (m, 1H), 6.78 (s, 3H), 5.97 (s, 2H), 5.05 (s, 1)

<AAd D-7> 3-(3'-FdH| s d-2-¢)-1-(H F P-2-U)-1H-F &HE-5-&9 §4(60)

<AL D-1>ell A, <dAlell C-1>¢] 8hgta27 tialel] <dAle] C-7>9] 88 335 & EF AHE
Aol D-13 sLdeHA FAste] FA 9 shgtaS Az

S
o)
tlo
2
7
ol
ol
=
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1H NMR (300 MHz, CDCls) & 8.10-8.06 (m, 2H), 7.67 (s, 1H), 7.56-7.47 (m, 5H), 7.40-7.26 (m, 9H), 6.04
(s, 1H)

<AAd D8  3-(v¥EE-3-9)-1-(F g d-2-Y)-1H-9 &=Z-5-2 [ 3-(biphenyl-3-y1)-1-(pyridin-2-y1)-1H-
pyrazol-5-o0119] &4 (61)

<HAldl D-1>0l A, <dAle] C-1>9] 35=27 ’doﬂ AN C-8>2] 33HE 34E F Z ALEE AL AEn
AAld D-17 FU3HA Tt %A sEES AxsHAT.

& 90%

1H NMR (300 MHz, CDCls) & 8.30-8.27 (m, 1H), 8.10-8.06 (m, 2H), 7.93-7.87 (m, 1H), 7.84-7.82 (m, 1H),
7.69-7.66(m, 2H), 7.60-7.57 (m, 1H), 7.52-7.44 (m, 3H), 7.40-7.34 (m, 1H), 7.19-7.15 (m, 1H), 6.00 (s,
1H)

<AAd D-9> 3-(4'-(ANZAEA)H HD-3-9)-1-(3] F Hd-2-Y)-1H-3] &=-5-2[3-(4'-(benzyloxy)biphenyl-3-
y1)-1-(pyridin-2-y1)-1H- pyrazol-5-o01]19 34 (62)

<AAd D-1>o4], <AA ¢ C-1>9] 33HE27 tlalel] <AAle -9>9] F3FHE 35S T 2 A}8E AL A5
AN e D-13} A5 Falste] A SRS A 25T
T 8%

1H NMR (300 MHz, CDCl;) & 8.28-8.26 (m, 1H), 8.08-8.05 (m, 2H), 7.92-7.86 (m, 1H), 7.79-7.77 (m, 1H),
7.61-7.31 (m, 9H), 7.18-7.05 (m, 3H), 5.98 (s, 1H), 5.12 (s, 2H)

<AAd D-10> 3-(4'-BERHHE-3-9)-1-(Fgd-2-9)-1-9 #F=-5-& [3-(4'-bromobiphenyl-3-y1)-1-
(pyridin-2-yl)-1H-pyrazol- 5-ol11¢] &4 (63)

<AAJef] D-1>00]4, <HAe] C-1>9] 3}3HE27 thalo] <AAld C-10>9] 3= 36 & =% AFES AL A9t
I AAle D-17 YA st A9 SFHES Al X8l
8 84%

1H NMR (300 MHz, CDCl;) & 12.85-12.83 (bs, 1H), 8.30-8.28 (m, 1H), 8.08-8.06 (m, 2H), 7.94-7.88 (m,
1H), 7.84-7.81 (m, 1H), 7.60-7.46 (m, 6H), 7.20-7.16 (m, 1H), 5.99 (s, 1H)

<AAd D-11> 3-(3'-=Y|HY-3-d)-1-(FFJd-2-9)-10-9] & =-5-& [3-(3'-formyliphenyl-3-y1)-1-
(pyridin-2-yl)-1H-pyrazol-5- o119 &4 (64)

AAld D-1>00 A, <HAld C-1>9] 3}3=27 thildd <dA]e] C-11>9 S3HE 378 5 % AFE3 3& A|93
AAld D-17 FU3HA Tt %A sEES AxsAT.

<AAd D-12> 3-(2'-#M2A v HG-3-9)-1-(F I d-2-Y)-10-8 &F=-5-2 [3-(2'-phenoxybiphenyl-3-y1)-1-
(pyridin-2-yl)-1H-pyrazol -5-o011¢] &4 (65)

<
al

<AAJef] D-1>00]4, <HAld] C-1>9] 3}3HE27 thalo] <AAld C-12>9] 33E 38S & 2% AFES AL A9t
I Al D-17 YA st A9 SFHES Al x3Gl.
)

1H NMR (300 MHz, CDCl;) & 12.76 (bs, 1H), 8.27-8.25 (m, 1H), 8.03-7.77 (m, 4), 7.55-6.93 (m, 12H),
5.86 (s, 1H)

<A A4 D-13> 3-(3-(=[d][1,3]d%&-5-9)=Ed)-1- (9 g d-2-d)-1-H & E-5-2 [3-(3-
(benzold][1,3]dioxol-5-y1)phenyl)-1-( pyridin-2-yl)-1H-pyrazol-5 -ol]9] &4 (66)

<AAJef] D-1>00]4, <HAle] C-1>9] 3}3HE27 thalo] <AAld C-13>9] 3}3E 395 & 2% AFES AL A9t
3 AAd D-17 FUA st ®AY sES 1 s&ltt.
T8 98%
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1H NMR (300 MHz, CDCl;) & 8.30-8.28 (m, 1H), 8.09 (d, 1H, J = 8.4 Hz), 8.03-8.02 (m, 1H), 7.94-7.88

(m, 1H), 7.80-7.76 (m, 1H), 7.52-7.46 (m, 2H), 7.20-7.12 (m, 3H), 6.92-6.89 (m, 1H), 6.02 (s, 2H),
5.99 (s, 1H)

<A A D-14> 3-(3'-HdH| Hd-3-Y)-1-(F g d-2-9)-11-5 &} Z-5-2 2] A (67)

<A Ao D-1>914, <AAld] C-1>9] 3}3HE27 thale] <AAld (-14>9] 3}FE 40 5 2 AL83d AL A9}
3 AA D-13 FUsA st TAY FFES AT
T8 85%

1H NMR (300 MHz, CDCl;) & 8.31-8.28 (m, 1H), 8.6-8.15 (m, 1H), 8.10 (d, 1H, J = 8.4 Hz), 7.94-7.84
(m, 3H), 7.70-7.45 (m, 9H), 7.41-7.36 (m, 1H), 7.20-7.16 (m, 1H), 6.02 (s, 1H)

<AAd D-15> 3-(3-(G==EA-1-Y9)Hd)-1-(F 8 d-2-9)-11-F F=-5-& [3-(3-(naphthalen-1-yl)phenyl)-
1-(pyridin-2-y1)- 1H- pyrazol-5-o01]1¢] ¥4 (68)

564<2 Ale]l D-1>0 A, <A C-1>9] 327 talo] <d Ao C-15>9] e 418 & 5% AFES Z& A9
st AAld D-17 FU3A Fasted %A sEES AT
T8 97%

1H NMR (300 MHz, CDCl;) & 12.81 (bs, 1H), 8.27-8.25 (m, 1H), 8.03-8.00 (m, 2H), 7.95-7.83 (m, 5H),
7.57-7.40 (m, 6H), 7.17-7.12 (m, 1H), 5.97 (s, 1H)

<Al D-16> 3-(3'-(du g el =) uH d-3-Y)-1- (3 gl d-2-Y)-11-H &E-5-2[3-(3'~
(dimethylamino)biphenyl-3-y1)-1-(pyridin -2-yl1)-1H-pyrazol-5-011¢] &4 (69)

<AAJef] D-1>00]4, <HAle] C-1>9] 3}3HE27 thalo] <AAld C-16>9] 3}3E 425 5 2% AFES AL A9t
3 A D-17 FUA st ®A sRES 1 s&ltt.
5 99%

1H NMR (300 MHz, CDCl;) & 13.09 (bs, 1H), 8.31-8.29 (m, 1H), 8.10-8.07 (m, 2H), 7.95-7.84 (m, 2H),
7.69-7.44 (m, 6H), 7.22-7.17 (m, 1H), 6.00 (s, 1H), 3.23 (s, 6H)

<AAd D-17> 3-(4'-HEAMHE-4-Y9)-1-(F I d-2-Y9)-1H-9 &=-5-2 [3-(4'-methoxybiphenyl-4-y1)-1-
(pyridin-2-yl)-1H-pyrazol -5-o011¢] &4 (70)

<AAld D-1>0lA], <AAd (-1>9] 88227 Al <AAld| (-17>9] 3}TE 438 5 2 ALL3F AL A 95
3 AA D-13 FUsA F3ste] TAY FFES AT
T8 62%

1H NMR (300 MHz, CDCl;) & 8.30-8.28 (m, 1H), 8.08-8.05 (m, 1H), 7.94-7.88 (m, 3H), 7.63-7.55 (m, 4H),
7.19-7.15 (m, 1H), 7.00 (d, 2H, J = 8.8 Hz), 5.97 (s, 1H), 3.86 (s, 3H)

<A A d D-18> 3-(4'-(HAL2A)HHE-4-9)-1-(F B d-2-Y)-10- &Z=-5-& [3-(4'-(benzyloxy)biphenyl-4-
y1)-1-(pyridin-2-y1)-1H- pyrazol-5-ol1]19] &4 (71)

<AAJef] D-1>00]4, <HAle] C-1>9] 3}3HE27 thalo] <AAld C-18>9] 3}3E 45 5 2% AFES AL A9t
3 Ao D-17 Eo‘fﬂ FePste] A FFES AU
& 85%

1H NMR (300 MHz, CDCl;) & 12.85-12.83 (bs, 1H), 8.30-8.28 (m, 1H), 8.08-8.05 (m, 1H), 7.93-7.89 (m,

3H), 7.63-7.56 (m, 4H), 7.50-7.29 (m, 5H), 7.19-7.15 (m, 1H), 7.08-7.05 (m, 2H), 5.97 (s, 1H), 5.12
(s, 1)

<AAd  D-19>  3-(4'-BEEH|HE-4-Y)-1-(F Fd-2-Y)-1H-3 &Z-5-2[3-(4' -bromobiphenyl-4-y1)-1-
(pyridin-2-yl)-1H-pyrazol -5-o0l11¢] &4 (72)
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<AAld D-1>0 A, <HAld C-1>9] 83227 il <Al (-19>9] S3E 458 T B2 AE3E AL A3
3 AAld D-137 FUsA st A FFES AxRS ST
5 87%

1H NMR (300 MHz, CDCls) & 12.87-12.80 (bs, 1H), 8.29-8.27 (m, 1H), 8.07-8.04 (m, 1H), 7.94-7.87 (m,
3H), 7.62-7.48 (m, 6H), 7.20-7.15 (m, 1H), 5.97 (s, 1H)
<A A D-20> 3-(3'-X=29H|¥Hd-4-9)-1-(3dd-2-9)-1H-9 F=-5-2[3-(4'-formyl biphenyl-4-y1)-1-
(pyridin-2-y1)-1H-pyrazol -5-0119] &4 (73)

A e D-1>0 4, <A C-1>¢] 33HE27 thalel] <HAle] (-20>¢] 33HE 465 ¥ 2 AR AL A6}
AAld D-17 FU3HA st %A sEES AlxsAT.

<Al D21> 3-(2'-H=mAM HE-4-9)-1-(F] g d-2-Y)-1H-39] F=-5-2[3-(2 ' -phenoxybipheny 1 -4-y1)-1-
(pyridin-2-yl)-1H-pyrazo 1-5-o011¢] &4 (74)

<
al

<AAld D-1>0lA], <AAd C-1>9] 88227 tAld <AAld (-21>9] 3}TE 478 5 B ALL3F AL A5
3 AA D-13 FUsA F3ste] TAY FFES AT
T8 86%

1H NMR (300 MHz, CDCl;) & 12.78 (bs, 1H), 8.26-8.25 (m, 1H), 8.04-7.83 (m, 4H), 7.62-7.48 (m, 3H),
7.33-6.92 (m, 9H), 5.93 (m, 1H)

<Al D-22> 3-(H¥H<E-4-9)-1-(FFnd-2-4)-11-3 #=F-5-2 [3-(biphenyl-4-y1)-1-(pyrimidin—-2-y1)-
1H-pyrazol-5-o1]19 A (75)

<AAJef] D-1>00]4, <HAe] C-1>9] 3}3HE27 thalo] <AAJd] C-22>9] 3}3E 48S & =% AFES AL A9t
I Al D-17 YA st A9 SFHES A3l
8 92%

1H NMR (300 MHz, CDCl;) & 8.79 (d, 2H, J = 4.9 Hz), 8.01 (d, 2H, J = 8.4 Hz), 7.67-7.63 (m, 4H),
7.47-7.42 (m, 2H), 7.38-7.32 (m, 1H), 7.25-7.21 (m, 1H), 6.05 (s, 1H)

<A A4 D-23> 3-(4-(A=[d][1,3]19&&-5-9) =9)-1-(3 g P -2-Y)-1H-9] & =-5-2 [ 3- (4-
(benzold][1,3]dioxol-5-y1)phenyl)-1- (pyrimidin-2-y1)-1H- pyrazol-5-ol12] &4 (76)

<HAldl D-1>00A], <HAld C-1>9] 3}3E27 thilel <@dAlel] C-23>9] S3HE 498 5 EF AFES 3S A3
I Al D-17F YA st A9 SFpES 1 sSltt.
5 78%

1H NMR (300 MHz, CDCl;) & 8.79 (d, 2H, J = 4.9 Hz), 7.98 (d, 2H, J = 8.2 Hz), 7.58 (d, 2H, J =
Hz), 7.26-7.22 (m, 1H), 7.13-7.11 (m, 2H), 6.89 (d, 1H, J = 8.5 Hz), 6.04 (s, 1H), 6.00 (s, 2H)

<AAld D-24> 3-(3'-Hdu]¥d-4-4)-1-(F E v d-2-L)-1H-9 ZE-5-2 9] A (77)

<Al D-1>0 A, <2Ald C-1>2] 3}3HE27 thalol] <d Ao (-24>2] 33HE 508 & 5% ALE3F AL ALs)
I AAle D-17F YA st A9 SFHES Al x3Gl.
T8 93%

1H NMR (300 MHz, CDCl;) & 8.78 (d, 2H, J = 4.9 Hz), 8.01 (d, 2H, J = 8.3 Hz), 7.85-7.83 (m, 1H),
7.73-7.44 (m, 9H), 7.39-7.34 (m, 1H), 7.23-7.22 (m, 1H), 6.06 (s, 1H)

<AAd  E-1> 3-¥Hd-4-T2H-1-(9 g d-2-9)-1H-9 &=-5-2[ 3-phenyl-4-propyl-1-(pyridin-2-y1)-1H-
pyrazol-5-o112] &4J(78)

e 2-wlxdAEl-oo]E (355mg, 1.5mmol)S oErE 5pLel] <l & 2-3|=a}x| = gld (163mg, 1.5mmol)<
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00Col A FFAIZIT. 20717 3 of|gb&S 5535ta, odolAHolER F&3tt. B2 2-33] Ao
2| (n-Hexane : EA = 10:1)

A7

&
=1 T
T F f71sS T NgSoE AXA H FEARY. AFes AdARvEaYY

2 AAse] BAY BB SS9

—

28 80%
10 NMR (300 MHz, CDCl;) & 12.50 (bs, 1H), 8.27-8.24 (m, 1H), 8.00 (d, 1H, J = 8.4 Hz), 7.87-7.81 (m,

1), 7.72-7.69 (m, 1H), 7.46-7.36 (m, 3H), 7.14-7.10 (m, 1H), 2.54 (t, 2H, J = 7.5 Hz), 1.60 (q, 2H, J
=7.5Hz), 0.94 (t, 3H, J = 7.3 Hz)

<A A4 E-2> 4-A-3-59-1-(¥ g d-2-Y)-1H- & =-5-& [4-benzyl-3-phenyl-1-(pyridin-2-y1)-1H-
pyrazol-5-o119] &4 (79)

el 2- HA-3-22-3-HdZTEAHE} o] E (530mg, 1.87mmol) & olErE SmLol =< & 2-3| =X =38y
(204mg, 1.8mmol) & 7k ¥ 100TCelA FFAIZTH. 20/ F o&heS sFata, oldotAHo]ER F53
o B2 2-33 HdFE T f§U15E FY MegSoE XA H EFEAAY. AHES Ad¥a2vE a9 (n-

Hexane : EA = 10:1(v/v))ZE AASt EA 9 31FES 5394

FE o 92%

1H NMR (300 MHz, CDCly) & 12.66 (bs, 1H), 8.27-8.25 (m, 1H), 8.03 (d, 1H, J = 8.4 Hz), 7.89-7.84 (m,
1), 7.64-7.62 (m, 2H0), 7.40-7.33 (m, 3H), 7.27-7.24 (m, 410), 7.19-7.12 (m, 2H), 3.93 (s, 2H)

<A > gANA A 2T g

F (Rattus norvegicus) oA A1 ®&]3lal PBS (phosphate buffered saline)® Al% ¥ protease inhibitor
(Aprotinin lug/ml-Usb 11388, Leupeptin lug/ml-Ush 18413)7} Eo]7F PBS buffer 20ml o] F2& wol =7
& o]gste] A E4 % Fo 50ml conical tube(SPL 50050) ol %71 10&7F 10000gel Al Al -2 (MF-600
plus, Hanil)3te] = A &L ol v A& 7M. deds F8ate] A FHol Egton, FHE
deoll ¥ dHE 3024 49 AR Adsde] Brobd wi7bA] sonication (CE CONVERTER102 C, Branson
digital sonifier)A|ZAth. PN EE]E FH(Beckman 331372)Z &1 100000g oA 1A dAlEe
(OptimaTM L-90 K Preparative Ultracentrifuge, SWAITi rotor, Beckman)Z 3&}itt. A5 He vl & o}
et X}7}—r PBS®= 3¥HH wash 3+ ¥ protease inhibitor7} H7Fgl X7} PBS 500pl o o =2H

-

gk g A] A E SRS FAAUE o] 83 4 W H (Lucigenin-based assay)S ©]&3]

o [FA A D (Lucigenin) 2 A4 EHI(398)0 49 133 (Lumoniscence) < *3/‘43}%] oy, g4
A

=, 2 g HAAdelA deh S3E(ouM. 10uM, 2.5uM, 0.625ulM, 0pM)E G S5HE vlo]la=E &
o|Eo| ¥, #ElE MUY FAAUES FaFoR HUigk & 37TAAA 107 widsta o] % Q1FEFA7
(MicroLumatPlus LB96V Microplate Luminometer, Berthold)ollA <1339 Z=ZE SHsto 2 7 Ao A}

4R TR BYS SR T, B dwe] SR KC 50%E A
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[%1]

SE-T=EE | EC50(uM)
15 1.2
16 | 2.5
17 0.7
18 _ 0.45
19 0.8
20 | 1.5 .
26 | 1.3
48 1.2
51 0.4
52 0.5
54 0.4
55 0.5
59 | 1.4
61 , 0.4
65 0.625
67 0.4
72 ! 2.5
74 0.4
75 | 0.6
78 10
79 3

<AFd 2> FSAX=Y £33} 94 a7 &
BjojtA] 4 WA 555 = F7 F(C57BL/6]) ZHE FFAEZ AH 63t

TFAFoR, AL AFEFE AlA A & W FHd 2oE +5S VMR AASIT dEE A

phosphate buffered saline(PBS)oll ©Ztth. aMEM( a-minimal essential medium)E {2 Iml £ FA=
A7) diefzd Az g% Foll Ay Y] diEE e AR5 H a5FAEE AF ST

A7l FSAHE

xE o QAMEE F53c. FAHoR, 7oA 53 ZFHEE 50ml tubedl Hol
1500rpmol] 4] 547t = C

3 & & F Aede AL, Gey's solution¥} PBSE 3:19] H&
& A7bste], 2-3% Ak el fAsY. 1§, oAl 22l (1500rpm, 5E)E ¥ ¥ Gk
aMEME F7hete] mnkek -, 10em AlEEF HAlIA 37TOAM 24213 Fob wigstgitt. o] %, A
w2 (1500rpm, 5i)& & ¥ Aeds AAsta, WAt HAAHE F3AAR] rhM-CSF(30ng/ml)& 3 7Fshe],
10cm AlaEsfF Aol M 39 &<t 37Ce 2R wjgailrt. 3945 HAlol =ofdls MAHEE FoiA FEA
B, A4l (1500rpm, 5%)3FATH
71 AAEE widete] dbEAlERe] AZIEE fFRsigiu. FAHeR, AV|AM 53 dAAE
a8vell AEHMAEHAS] 2X10 /wel 12 Lro] A 244]7F 5k wjdaldeh, wjekolo] rhM-CSF(30ng/ml)} w2 A %
w3 AL RANKL(200ng/m1) & H7Fek § wjgste] spaAlEze] AELsE Fmaiglet. o, ddvow
7] wjFeel at7] et FAIFEE L dg o] AAldelA §dF sHghE (Al A-18, A-19, C-22, D-6, D-
22, D-23 % D240l 4% s3E)S 22 3uM, 1ul, 0.33uM % 0.1pMe] =& HA7lsalil, fxdos
Z47F 3pM, 1uM, 0.33uM 2 0.1uMe) F== DSOS H7Fsksict.

(<0
38

2477 %, d8well AMEMFFA S0l MFA S AL A2 wigdos wAlstgla, 2 % 29 &
WA wj xS wAlEA 37Tl A w3t
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7] wiAfel o el AAleell A FAT sgtES HUMe dRNH 5Y ¢ o g $, i g o] HAld
A AP IFES AR wiA B dixde] wiAE 3.7% X2V (formalin)&foR AT o
TRAP(tartrater resistant acid phophatase) QA3}aL Fstdn| g oz st FAH oz, A7 TRAP &
Ae HNEE 3.7% EELUI=R 158 FoF Ao AT FHFE 23] AF3E F Acid Phosphatase,
Leukocyte(TRAP) kitTM(Sigma Co.)9] AFgdmAle] 7|AlE ul &2 ofMEo]E, F~E 724 GBC 7] (Fast
Gargnet GBC base), Y~ E AS-BI ¢4, AF UEO|E, EJZEY|EE 4o THE AAAS 200u/DS YL
37TCoA 208 F<t WHEAIA o] FolH ),

27 2 awe] AAldelA @3 eSS HUEe wiA oA vk diA Az dig #F Ade = 1 A
&= 3ol m=Askglen], DNSOE H7FeE wiAlel A wi g oA AlEe] v A= = 4ol =AISAT

i

(

71 =1 UA & 4ol B 4 e ukel Zol, DSOS HUbe diEwe] A, diAAEs} stEAxR fsbd
b B g o] AAjdelA PR SEES UM wiAe] diAAlEE gEAlERe] AREQD 57t o] ol
A gk
EEE 2 o] AAloo A 3R SES wX=7F 0.1uM, 0.33uM, 1uM % 3uM} o] FrpEEE g
Egol Wb AAE A, wEba, 2 odge] SFES oA R EAERY] 55 vk oEXHOR oA
Fe % 4 AN
=9
EH]

A0 A-189] 3}EHE HAIG A-192] 3}EHE
3uM
1pM
023N
011pM
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1M

0.33uN

0.11pN

o ziEE

M

LM

0.33uM
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[
[N
N

3uM |

1pM

0.33uM

0.1uM
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