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2002, Nature, Vol. 417, pp. 949-954; Rajagopalan, H. et al., 2002, Nature, Vol. 418, p. 934), &<
[#3(Singer, G., et al., 2003, J. Natl. Cancer Inst., Vol. 95, pp. 484-486)] %= ZAWMHFFHE3
(Brose, M., et al., 2002, Cancer Res., Vol. 62, pp. 6997-7000; Cohen, Y., et al., 2003, Invest.
Ophthalmol. Vis. Sci., Vol. 44, pp. 2876-2878)]2] 10% ©]& H|FE3 th=9] Ao]dt Fol A HHES A
ALGHTE, TheFgl AFolgh B-RAF Ed®o|7F Adoldt FgelA RlFAE=, 7MY £ 3 &9 IlvtolA] Twl
o] &A3l FZo A= V60OE EdWololt[E& (Davies, H., et al., 2002, Nature, Vol. 417, pp. 949-954)].
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b3 ol E A= FUAIRE A-RAFS}F 22 TFE RAF o]Aa¥ el E2l(cross-talk)S FHFE £ gl 7)ol
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o[ E# (Dickson, B., et al., 1993, Nature, Vol. 360, pp. 600-603)]. &A] &4 MEKS] NIH3T3 MEZ] =
de P4 H3 FES T 4 JdE v, $A4 S MEK @uldo] e ras Pd A AEF T¥ A
S JAE 4 Ao ES (Mansour, S.J., et al., 1994, Science, Vol. 265, pp. 966-970; Cowely, S., et
al., 1994, Cell, Vol. 77, pp. 841-852)]. %4 &4 raf @] Wge wgk el w3 eH=
TFARAAE AHE3t] raf HHE JA Y] wjitel, ras & AEE JAstE Aoz HHHTG[EAKoch, V.,
et al., 1991, Nature, Vol. 349, pp. 426-428; Bruder, T.T., et al., 1992, Genes and Development, Vol.
6, pp. 545-556)].
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249 oAzt 34 B4 BRIF EAWOlE EPE o5 dolA] 58 KT & A2 AT

raf-MEK-ERK 2% th40] £84 2 A5 sl Al Again, ol AX /15 2AlA PUAR 4TS I
AR oleldt olf, RAFS] SlAlAlE o] ARE BE Axe] 4 xdu waw e Ay gl f8
& % Stk raf-MEK-ERK =& E@ 4P 4 BBol uis m@A A% Axe] 4 wee Faw 74 2
olth, wekAl, RAFS) oAlAlE A4 24 HdetA g wE B 4ol B Agel A48T & 9
ool AFANYG L AMS EFSAT, oo HHA grh RAFF $Re AE AE FRE 24 o)y
AR, NEE 62 L AFANGT 2 T-HE FA-AL BYE 2 S 5o s 954 A%

3 BaHo] 9v.

RAF(e ) B-RAF)= ¢t 22 vk S44 dolr sHdeh A5 749 Ao= ¥ssiv. RAFS 243t o
e (el 71t B-RAF)E X o AEe] 5AE AD 5 A 8, ol

g AZe Yge B9

% [S] = =
= Aol Al RAF(elZIth B-RAF) whidol] ojE2o] vk, RAFS] =dWolAl Jef(elzdeh B-
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RAF)E wrdst= QIZE oF AlZFellA RAF(oZ ] B-RAF) &S SAlstd o] Aol apduo], FHFHom o
o)

by S A3 g " AL B 27 FHE xUSAY B 95 2/Ee T4 AEHY 99l
HAY ol8 A & e A4e g9 S FF FRSCHE3 (Folkman, 1997, EXS, Vol. 79, pp. 1-81;

Folkman, 1995, Nature Medicine, Vol. 1, pp. 27-31; Folkman and Shing, 1992, J. Biol. Chem., Vol. 267,
p. 10931.1])

g7 dAdLe dubxon A HE= A doe wA mE AYT A (neovascularisation)e] Amo
AFEET, ol 3 xRV wjotel A FHE = Fastu ARH A HAgolrh. d3 P dubdoz o
BE A A ZH oAM= dojupx] o, i, €74 2 A AF 9= oot 2y, v A
He X&Hola 2ERA Ge 3 IS 5o v, oAd, BEAA, A BA dHe Fdo] A
lsle] AHe FY3HEH(Colville-Nash and Scott, 1992, Ann. Rhum. Dis., Vol. 51, p. 919)]. %xH
(H 9] Aolgh ordsh)olA, A e gt = whu) = O px JAYste], AYe 2y ¢
QI TH &3 (Brooks et al., 1994, Cell, Vol. 79, p. 1157)]. =4 A3tz AL A A3 A5 Yot
[#& (Kahlon et al., 1992, Can. J. Cardiol., Vol. 8, p. 60)]. =% A& L Aol g3 Ao o9&

Ao g WEFTHEH (Folkman, 1992, Cancer Biol., Vol. 3, p. 65; Denekamp, 1993, Br. J. Rad., Vol. 66,
p. 181; Fidler and Ellis, 1994, Cell, Vol. 79, p. 185)].

Fo AweAY B Yo Aol g AT Fw FH A H R AYse ATE S, o
5 oAl duhew Fu Py AEel o ) Axe] Bysk Bal Ehel B4 R WE; ) AL o
B W9 AT F4; R wAwe Y43 e Fu Py AxACI=Ae WA BHol g Mo B
FEG mebd, 28 34 terel ez BAHE, olF td WA du 4 Aas) Ad 48
S e WA % ARstes Anst 1Y Sl

kst 7] de] os) gsts W FAY JAATF o 2 Mol [EA(0'Reilly et al., 1994, Cell, Vol. 79,
p. 315; Ingber et al., 1990, Nature, Vol. 348, p. 555)], st®[+«-¥ (Friedlander et al., 1995, Science,
Vol. 270, p. 1500)], #AA[E3 (Peacock et al., 1992, J. Exp. Med., Vol. 175, p. 1135; Peacock et
al., 1995, Cell. Immun., Vol. 160, p. 178)] ¥ ¥E#ZF[+H(Taraboletti et al., 1995, J. Natl. Cancer

Inst., Vol. 87, p. 293)13 22 AWoA FEE WA= FE] Tt

540z @3 v $AS o) A B2A sl mdle] ada Az ens A%
Fehu S84 2 e Al @ PN B
]%]_]__

(o3
o
=
b
r >
>
e
ox
offt
=
L
o
o
:Cg
o
o
it}
)
2
ki
—
©
=
o
o
o
e
(=]
H
W
>
|z
=
g
o
N
)
ot e

ro
i
32
v

o 1

olA]l ZHHF o7 o]

[e)
= T~ 7760 Yl o— fus
Ao oARG, Ed, el F HAA4E 4F A F8AE 2Ys FARe FHAelr, Az AP
oA FGF o4 Alze] o &Adste] ZhsAel dulE

Mutagen., Vol. 21, pp. 27-44)].

& (0zawa et al., 2001, Teratog. Carcinog.

278¢] A (prototypic) W= A Af ZAE 7 QIAH@FGF E+= FGF1) 2 9714 A ZAx 4% A
(bFGF H3= FGF2)olw, A57bA] Aol 207§] oldh FGF i w7k gl= vk, FGFel oh gl
1A 42 de e 4a7bA] o] uste @ fRA-7vobA] A ZAE A QA4 8A (FGR-1
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A FGFR-4) 5 8 d2dv. 2= A, 5847 o @A stEo] 54 Axd gRAl Ve Art Qlikst
2 3l o = g

TE QX Aela A, HFHoR o AL <At a3 AAle| mEdEte AXWY Aas Addli),

FGFR-1 A=Z9] sz TF HME T2l d&s vAHof sh=dl, ol o] ZIUolAZE Uy AXE SN A
o tharel FF FHolA FAsE 7] wEelth. £ BH duANA Y FGRR-19] iy 9 FA b= FY
g Aol A o] BAd gk A3s AT

FGFR-2+ A3 2/%v @714 A BAE 4% A B oluar 2+ Alx 4% A% gitsol g s =7t
=0}, FGFR-2%E 3 3 AE A% 2 B3l FoF FGFY Az 234 a32 SuAY. 43 7% 3
AS Z# 8k FGFR-2014 2] &4 ol7} 7 (cranial) B%e HAAN Z3H(FAE 27 F35)E FEshs A
o2 weAded, ol Wl EFFAAY FGFR AzJ 23 s oudit}, gAY =7 T 5§ FIE
540z k= doHEMP) ST, dii 739 FGFR-2914 7|5 @5 (gain-of-function)S& Zesh=
d Eddolet Ty o] 91@[%28(Lemonmer et al., 2001, J. Bone Miner. Res., Vol. 16, pp. 832-845)].

oelHE, AFE, AL o)A, o] AE|EE AE]A Y]2tel(Beare-Stevenson cutis gyrata) % dlo]y FF
Te HIEZE IZF =4 ddo Aol B 7bA] AlgE HAAS FGRR-20141 8] Edwiolo] WhAlat s o] Q. A
5= 13 o] gtoly AE=FH(PS)S HEZE FGFR-2 #Fxdzke] A= ZdWolo] faf A&7
(Meyers et al., 1996, Am. J. Hum. Genet., Vol. 58, pp. 491-498; Plomp et al., 1998, Am. J. Med.
Gma”VM.%,M&%D]F@P%Wﬁ]%ﬁ%ﬂﬂEPﬁiEﬂﬂgﬂﬂﬂE7]Zn]ﬁﬂ;‘4W%@
| H WEsd. 5, AR BAE A QA FEAY 2714 EdRelA A& gols §H], FGFR2c 3 FGFR2b
H A3 FGF 2]tz Agtstar olol] s &Asls= T89S 53t 2ts 5ol o3t &L o
235 s, ol olf AW FTIFTY TF XTI o] FGFR-29] oli(ectopic) = &4 stz
FE] S AARRIGH A (Yu et al., 2000, Proc. Natl. Acad. Sci. U.S.A., Vol. 97, pp. 14536-14541)].

(]

o?: rlr
o

AAA A Ee F EAWoIY 22 FGFR-3 784 EZA 7|yolAlel &AWl &A= ot o435, 4
W 9 ZF AR ko] By s, £ o]AM(deregulation) A A FGFR-3 F8AS AAA AT [EI
(Powers, C.J., et al., 2000, Endocr. Rel. Cancer, Vol. 7, p. 165)]. u}g}A], FGFR-3 &A= thdr Z4%,

1 el ;(],%Lﬁ\d 01—14 250 F83 ¢ g},

VEGFR
g3 UT] A JARVEGE), ZEFE = AlgIAA U3 Ao o] 228 FXska, AAJA g3
A WS A3l VEGF+= B3 AAs R e g Ao dwwo] Jti[E3(Pinedo, H.M., et al.,

[¢]

2000, Oncologist, Vol. 5 (90001), pp. 1-2)]. VEGFR(E)<2 v a E]241 7|yolA(PTK)o]t}. PTK= AX A
B Eske] xdel wdE JE oM 54 EHEA Ar]9 QitstE Fulstdu[Zd(Wilks, AF., 1990,
Progress in Growth Factor Research, Vol. 2, pp. 97-111; Courtneidge, S.A., 1993, Dev. Supp.l, pp. 57-
64; Cooper, J.A., 1994, Semin. Cell Biol., Vol. 5(6), pp. 377-387; Paulson, R.F., 1995, Semin.
Immunol., Vol. 7(4), pp. 267-277; Chan, A.C., 1996, Curr. Opin. Immunol., Vol. 8(3), pp. 394-401)].

VEGF] 3k 3719 PIK 4&, VEGFR-1(Flt-1), VEGFR-2(Flk-1 %+ KDR) 2 VEGFR-3(Flt-4)¢] 1= it}.
ol &A= dF Ao ARIFH, s AL FHoIG[EH(Mustonen, T., et al., 1995, J. Cell
Biol., Vol. 129, pp. 895-898).

g ok =84 PTKQ! VEGFR-27} 53] F2.3}t}. VEGFo| ©]3F VEGFR-29] 43}
T AY ARoM F23 dAlolth. VEGF wde T4 Ao disl Aol &

dom, EF 54 A=l died vl G 2dd 5 Ak oldd A5 shurt AdASAd, o714
2 = =

VEGF o] £ 3 3l &5 24 Bold A% ZAET VEGF 2jRheas o]e] Mg VEGF A F-91et
J 154 3
El2al 7)) A7h Qikelrh dofdtt. F)uopA] 17 =

LZrle] ATPER-E B2l 72 Itg S o5~
upeh VEGFR-29] i shie] Az gt A #-95 Agste] ATz da 4425 7

3
- =),
= £l =
Astelo 24 VEGFR-25 A3 A 71}, o] 2 A VEGFR-29] A ZEW 7] oAl Z=w|<lo A VEGFRE 4=&-A o
El 7] S
2} SIE

/\mq[%zﬂ_(McMahon G., 2000, The Oncologist, Vol. 5(90001), pp. 3-10)1.

VEGFR-29] 7]utobA] mmvql At F-9lolM o] ozl B2l 4719 Qitels wWellstel I3 949 MAlE el

S que ¥ & Ak
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W] HolA &) gzl 7)vtobA] TIE-2¢] thgh k=<l dxl e xelol’l 1(AngD)& Al "3 JA <Azt
o]t}[F& (Davis et al., 1996, Cell, Vol. 87, pp. 1161-1169; Partanen et al., 1992, Mol. Cell Biol.,
1. 12, pp. 1698-1707; ©|=r &3] #5,521,073%; & A|5,879,672%; 5 #5,877,0205; 2L & A16,030,831
)], ®Alo] TIEE= "lg 2 EGF 5545 shisle El=241 ZIvolAl"s yepdth, TIEE €3 U3 A¥ 2
7] § AR AT BHE = 84 B2 7|UolAle] ¥F/E YER= e AMERET. FAHeR, TIE 5
A ZivetAl= AtEd U= Ao od] tAstE AEe] Y d9E FAR WY F2EAG FAF =
ol 9 EGF A} =d9le] &EA15 SH o= 3o +3 (Partanen et al., 1999, Curr. Topics Microbiol.
Immunol ., Vol. 237, pp. 159-172)]. 3 oo 27| ©@A <t 7|5she VEGFe= 2], Angl ¥ ©]9] &
A9l TIE-2+ 3 w2 37] dAoM, & g8 g2dy[dndyde I3 W(vascular lumen)d A4S
AT D AL Tk 7|5 EH (Yancopoulos et al., 1998, Cell, Vol. 93, pp. 661-664; Peters, K. G.,
1998, Circ. Res., Vol. 83(3), pp. 342-343; Suri et al., 1996, Cell, Vol. 87, pp. 1171-1180)].

AsAom, TE-29) oAle dxk B4 oo AN A4 duAel ARy D 4% Yahstel A 3
H4e St 4ee B Aoz AN & vk,

= do PN ol EF o

i)

Eph

F&A H2A4 7oAl (RTK) 9] 78 & A BEsid]Ql Eph side] 9 o] gzt=(olZd)= Aeld 9 Hels
3 AN Td dghs b Eph(5gA) 2 AZTAENE) EFE 2 o, § A 2 B AEYEYE U
Fo] X tH(Eph Nomenclature Committee, 1997). o ® Z7r=9] Eph &Aoo AT M E-AME A5 Z-&
ojEAolrh, o3} Epho] s AEe HTo] o|uE AFE FI AEste slow we Ak, Eph &A
gk o=y Aol Eph FEAS] AEAE =dd oA 54 B2l 7)o A "J*Pﬁ}% 7§21 &th. Eph 484
Agtell wbgate], olxd =T g &9 "9t AER EEeE HEA JASE ARG EAHolland,
S.J., et al., 1996, Nature, Vol. 383, pp. 722-725; Bruckner et al., 1997, Science, Vol. 275, pp. 1640-
1643) 1.

Eph RTK % o]9] o|=& gt=s= wfjof 3 oA Fag 93ds gy, 54 Eph FE&A B = (ol Y-
B2 ¥3hHol = AE: dy gudd, 243k, 5odjol ApES 2t ots ot Ed(Wang, H.U.,

et al., 1998, Cell, Vol. 93, pp. 741-753; Adams, R.H., et al., 1999, Gene Dev, Vol. 13, pp. 295-306;
Gale and Yancopoulos, 1999, Gene Dev, Vol. 13, pp. 1055-1066; Helbling, P.M., et al., 2000,
Development, Vol. 127, pp. 269-278)]. Eph/ol| & A]~®le] ¥ W& (coordinated expression)< Hjo} ¥
T2 x¥E¥ES dAstedl, dEXH-B2E T ulF] AME(EC) ‘doll EAsh WHH, EphB4E g™ EC Aol =4
B[ E3 (Gale and Yancopoulos, 1999, Gene Dev, Vol. 13, pp. 1055-1066; Shin, D., et al., 2001, Dev
Biol, Vol. 230, pp. 139-150)]. #<*ell 574 Eph ¥ olZ#o] T A3 L I3 FAo Azgo] ¥ A}

Eph # ol =& thg9] Izt FgollA HadxE sz dart. 53], 2AHxE ¥ 4F[Ed(Tang, X.X.,
et al., 1999, Clin Cancer Res, Vol. 5, pp. 455-460)], <%+ A7 EAMEF[F&H(Tang, X.X., et al.,
1999, Clin Cancer Res, Vol. 5, pp. 1491-1496)] % A AAAL[FH(Liu, W., et al., 2004, Brit. J.
Canc., Vol. 90, pp. 1620-1626)]°ll41¢] EphB2e] <jdte] &lwflom  EphB2E H|%E Eph % olZJe] o
< ”Laﬂ Fwol 344 4 Holgdol ¥ & FTYH A5 #AHHY e AL g H Ut e (Nakamoto, M. and

Bergemann, A.D., 2002, Microsc. Res Tech, Vol. 59, pp. 58-67)].

AypH o EphB2el AZF d# FAHS, 53] Hude] dojus 54 TFoAe I3 P& Walste 9

S 3 Aow ZgHt}.

S RAF(H AW B-RAF) &S A H/E+= G AY 24 A3k oF 59 g0 #F83 33E
O

b

re

o rfz
e
MY, of
ol

g

gige] g

B gAIAel 71 kel 54 )2 =[2,3-b]FekRI-8 A& BHgtE (I Aol A= "PDPS
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Zzke] R'E BYHoR R, Cl,

’M% AT 3(AA-019) (H]

AAN AT 4(AA-019) (H]

AN A 6(AA-019)(H
AAY AT 7(AA-019) (B
A AT 8(AA-062) (B

A AT 9(AA-067) (B

Eyddor x3t AWE (o),

2 \RLel A AElE= 1 o)abe

#) (15 mg/ke/ D) (A7)l gt HFo
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o]

RA_RB

MR Eggon oEt:, g, Iselte, WA, REE R, o B T

opAl 9] =olar, Z3} AF C G oA HdEis= 1 oo 7= o= X ghear;

RC_RD

RP= =50z -, -k, -k, -Cl, -OH, -OR’, -OR", -SH, SR, -NH,, -NHR’, -NR, == -NR'R o] iL;

o714, Zzte R mRHoes ¥ AWEH QYola, WXFEAL E= oAd -0H, -0R

NHs, NHRY 2 -NR eI A= 1 o)ike] Y= AeEm, ol7|H Z7te] R Eggow xah AWE (L,

Zzte] R BYHo F, €1, -Br % -4 HEsE 1 o] 2 Afe Eah AYF 22

NRR = 59H0R o AE L, JEY:, Ao, AagAe, a2, ofAdd EE T
X Lol 7= delz A% ar;

)

X-5 58402 -0-, -5-, -S(=0)- & -S(=0),-°]

S ® . R,
NoalS s Aoy

Qe =YL om oA e,

K

4714, 7Htel ne BYHeR 0, 1 Ei 201,
gzte) RMe myHow F, 1, Br, -1, R, R, ~CFy, ~OH, -OR', -0CFy, -NH,, -NIR', -NR’,
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A% f7] goled di wy] 7] AomNH FER AL EFAW, ol BPHA etk 2-old%

AWz, SLAERL, ofiTEEAl, olad=ERl, WA, AHMAEAL, A, B2 A EEN, o)
4, SR EA, Folal, FRIQEN, EIL, FEEN, 2D, JESALAN, dustzgd
FEEAA, ol AE LA, SEA, SmEuleal, hEA, weld, Wb, dRAEA, FAM, S, SA
suesk, B, BEOD, APoAEA, AUAEL, Teven NEng Awds, s, &
AshdAr, BEEEA, ETAAEAL L wdEi H4% 28R §7] fole] di ] wPAto e
FER AES TPAAW, olo] HAHA vk BN, A2uAnY Ao

g2 gAsA e @, 54 iR 9@ AFe oo @ dHE xee

= & Az, A4 Y/EE ARee Aol AYSAY WEAE £ k. o "85
e B AANM B4H vz SA(NAY AT, BFE @) % Soe BPRS AFse Aol A
A5, & - @

setdor Had gHe setws Ax, AA R/Es HAFehs Aol dsAY Ee wEAd 4 v &
of "t or Haw JH"s & AN A ek ouz ARgHr, 1 o) de] wed A8 5
A A pll, £, BAR, v 5) sl wEAskA e shet nheoRRE B E shehwe] #d
Aotk AAR, & el e e olgete] 54 21 shelM weAel A& & s #AE]el vt
o= hdHeR Fojdit. et or noH JHlA, 1 o] vk A8l HEdE 7] B HEY
Gralg 7] B 2] B v 7] B AARV|ERE gAg)e] JHelth. ey 8718 HIFoRA,
e HEEE vk A7)k BeE WS BETld 9FE vAA odu FPL F glon]; Har)E dul

[l A kel vuAe] ddHor gFe wAA Fi AAL Aok Gdd ™

How F& Wi
[Protective Groups in Organic Synthesis (T. Green and P. Wuts; 3rd Edition; John Wiley and Sons,
1999)] =,

WS- chbe olel @ TmE, AR m Rt WEe W olgEn, f7] @4 okl & Leld Aok, o
AY FHol B4 27 SfelA el U + A VA FURA e WSy A8/E 2= dFEL 5
4 270 SelA FEAssle] 287] F shbE "BEAA oo mel nugyoR wE 4 ;o uE
A BgES 9 VY W A8718 EARHOE e WEEEA ASE £ dvh (GE 48719 Bad)
4 gl $RE F, RE/E "GREAA o9 Ae) FEHOR HEY & Avk,

AT HESA S o HlZ(-0R) EE SHE(-0CEOREA, dan] (-8 oH=; W, W=s (o)
dvE) mE EdE(EDAYiY) qHE; Eududd Bt -ragiEay oHe; £ ofAd o2y

2(-0C(=0)CH;, -0Ac)EA H&EE 4 AUt}

i

7] dusl= = AE 7le A7 obAE(R-CH(0R),) B A (RL(0R))EA HEE 4 9lom, of7jA:=
7h2Rd7](>C=0)5 oddd 12 &3 FAA HAHZGC(0R)) = A, dHsl= = AE 7= A
of EA) sol Ae HFe] B ALgSo] shRaol e golahA QAT

A ofl7lE oA o}H] = (-NRCO-R) = @ €H(-NRCO-OR) &2 A, oAt #e o}n] = (-NHCO-CHz); ¥
4] oFu] = (-NHCO-OCH,Call5, -NH-Cbz); t-3-5A] opw] = (-NHCO-0C(CHy);, -NH-Boc); 2-H]#|d-2-3Z2ZA] ofn]
= (-NHCO-0C(CHy )-Call:Cell;, -NH-Bpoc), 9-Z-F 2 el dwl %A o =(-Ni-Fmoc), 6-UEZWBEAS A ofr]=(-
NH-Nvoc), 2-Eg|H g E-2A] o} =(-NH-Teoc), 2,2,2-EEFZZo|E2A] o}u| = (-NH-Troc), <AdLA]
oPH| = (-NH-Alloc), 2-(HHED) NG GA] opH| E(NH-Psec); i A AS(aln] #4 opy), Yezs
A= G ZeN-0 - )2A BEdd 5= g},

=
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dAY Ft2EAL Ve daHEREA, dAY €Lz dEHE(dAY wE dxHE; t-FE o AH2); C
g2 daeZ (A CLEYTRdd dzeHZ); ETC,LDAAE-C,82 o2HE; EE Coypold-CirY

Z AzEZ(JAY Wld o ~HZE;, YEZMA o2gR); = ofu=, oA HE oln=gx BHEs = 9l
=

AAY EL7]E EQAHE(-SR)EA, oA WA ElQdHZ; ol EotnmuEl of 8 = (-S-CHNHC(=0)CH;) 2
A BE3 4 gl
ZRCE

Zrre Yo 3tES Ax, AA B/Ee FAGste o] AFstAY Ee A gdvk B AL
AbgE uke] go] "o (oA AAWAA) AA] A 5
h% TAAeR, TreYd Ny EE A% 84 sRtERT @40 AA

= Ui EAS AT 5 A

did 45 ZrR=ee &4 IRHEY dzdHE(ddd AR 38 Thsd tAabHom B
g =2)olth, thAb F<F, ol =HZ7](-C(=0)0R) 7} & H o] &4 ofEo] dojxint. o3 =+ oy
A4 A9 molgtEe EAste dole] te v 719 BE el Rigte il kE5AA 71(-C(=0)0H) F
dole] A9 olxzH=st & dad A9 gRTo o) FdE + AUt

w3, QR e (oA ADEPT, GDEPT, LIDEPT HolA el o)) &4 318HE, L= dto oa 243ty
o 7)ol skt wgA B4 ﬁ};ﬂ%ﬂ oA FiEol Yo}, oA Zrede & fuA EE ge 2
AFAE FAAL F AAY, E ofmeat ol 2H2 AL S 9
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o e 2L okeloR Sg Abed WA, HAA E ¥
YAE EFSHE BN FoH 2B AR Yol B Aol

£

WAl AAE vhel SERe dad F44 A%, & B3 2L RAF(AAT BRI Al o8] 714
t Ay 9 Ase Anel 8t

W2 RAF( AT B-RAF)E & WAIA el 7A€ vke] POPS &3tE9] fFady AFA7E 2e ®
b, AlFddelA mx YA A RAF(A)ZA T B-RAF) 7]%5& JAlshs el w3 Aol
kil

< AEE 2 HAAel Z1AE Bke] PDP8 SHEHE O Fawd HFHA7
Aol AEW RAF(IA Y B-RAF) 7152 ojAlsts Wol 23k Ao

QAN A, e AGe el S,
QAN FRE AANNA G,

FARE TR &0l RAF(AAD B-RAF) 7158 A=A o H/uvs 0 4%
RAF(A T B-RAF) 7|5 A1¢ ZAHS 3k 1d3 B4 2 Ao 7|Asta 2/=
o 9l

B-RAF #4]:
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B-RAF 7]ttobA] @AS 3 (Marais R., et al., 1997, J. Biol. Chem., Vol. 272, pp. 4378-4383)cl 7]A¢
A} FAEE 45 (4-tiered) H=Aol= T wqg o]-&38te] HA3t. V600E =AWo] dhf B-Raf[&3d
(Davies, H., et al., 2002, Nature, Vol. 417, pp. 949-954)] ¥ N-Z&t MDRGSH6 FEA|+= SF9 L& A9

LG, o5 AMEERE U2 AlAd 7F8de] = FEES 800uM ATP B 2z A3 Fi=o oAl
A wE AAS Ffete 9425—%" ol GST—MEK—H6(6.5 ug/ml) 2 GST-ERK-H6(100 pg/mb) 3 #A] &3+=

1:1000.2 s|AAIZITE, E3HES 30TColA 10 & o3t <t &= Aglste] slzAol= oA B-RAF oj&4 W
2o 2 ERKE A3, u}% 20 mM2 EDTA—% A7ete] WS FAAIG, o, MBP 2 100 uM
ATP/3kek [CPINTPE gk 37kel whg EdhEol of FAZ Mg EqEe] ARE Hrhso] GST-ERKe] @
A3t g SAdr. 30CAdA 12 & &2 At &, Qitoze] I Bl p8l SMHIER Q2 Fo] /el A] 9

B

?4011 o)) B-RAF 4o Hxwza [Ple] MBP 71 Zele] £ ST B-Raf 7|LfobA] 24 <)
a1 Q

AAE A4rslal ZE"3Fe] B-RAF 7|uolA] @49 5062 oAsl= o] ad A 3FE] FE(10)E
A7k
gt o=z, Aolgt 4% MaAo|= Eh A4S o]83te] B-RAF 7ueolAl €48 4 el V60OE EAWo] &
 B-Raf[+#& (Davies, H., et al., 2002, Nature, Vol. 417, pp. 949-954)] = N-¥¢t MDRGSH6 ¥ A+ SF9
2% AxoA HBEHET. o5 AXZRFE Y AAld 7ol dE FEES UEEAY AIe w29 oA
A e IXAE Fdaote dEF9 Fol GST-MEK-H6(25 ug/ml), GST-ERK-H6(281.25 ﬂg/mfé) 2 MBP SHr 4
& 1:2500.2 3AAZIYE. 0.03 (100 pM) ATPE H7bsta, E£FES 30ColA 10 & o] FoF 3
32

AE]ste] Az=Aol= el 4] B-Raf 9]534 WA o ® FRKE Z43AITh. 21 vha, 0.033 ££(100 pM) HOT P
a g Z7kete] GST-ERKe] 24 S 549 30TAA 10 & F2 AT F, p8l HAERL A Fo
Aol ke EaEel A% 0.4% QEBEQIL Fol o Fols W+ WS FAAXIT. Packard
Cernekov 715718 o] 43o] BRAF B4l A=A ['Ple] MBP 71 dele] £U& S9arh. BRAF
Aol AAwE Axtsta FERWEI] B-RAF ZlvbolAl 24O 5045 JAlste T
(IG) & A3t

oAl 2

7)
sgEel

b o

==
2
i,
o
rﬁi‘
>
el

C-RAF #47:

C-RAF(QIZHE 50 mM E2]2 pH 7.5, 0.1 mM EGTA, 0.1 mM WIHEAYUEHF, 0.1% B-HAEANSES, 1 mg/m

BSA & 10x Z¢ &Ho] IAANY. 1 @Y= B 1 nmole) 49 FZ2(myelin) G714 gl doe] £<)d

ek, 25 we] HE g F-olx, C-RAF(5-10 mD)E 25 mM E2]2 pH 7.5, 0.02 mM EGTA, 0.6

S 9714 W, 10 al obAEAEk g, [x-"P-ATP)(M1Z ©F 500 con/pmol, BT A% HH) U

gz 49 e oAl Ex s A e AP Mg [y~ PAPIE Hobeld

1T Aeold 40 # FF FE ALR F, 5wl 3% % SAL Wrhske] wed AANTE 10 wo) W
A J

}\ T

SES5 P30 filtermat 2ol iEE‘%( spotting)dkal, 75 mM 1Ake] 5 & FoF 3 3] & wEkZo] 1 3] AAHI &
Az 9 AFste] C-RAF &8 SA et C-RAF 7]1/}0]41] o] AARE Aitstn EFEYse] C-RAF 7]uolAl
o] 5095 JAskE dlol Zad AE sstEe s (1C)E ZAA s,

Az

A A dlol| A, PDP8 3}HHE-S AHojx &hite] thE RAF(AAT A-RAF Z/XEE C-RAF)O| ®]3] d}ile] RAF(HATH
B-RAF) S M &l oz oA dic),

A AFAde A, B-RAFe] thdl 1C5 &k th T2 RAF(AIZT] A-RAF Z/XE= C-RAF)O ot 1C, kel ®l&=
Mol 10, B wgAsAE AolE 100, 7bg vEASAE Hol% 1,0000]h.

AE F29] oAl gy Folre §E

2 waMel 71A% PDPS EEL dAd (a) AE FAS 2d(AqAY dADsAY; (b) AE F7] JgS o
AtALY; (¢) AZAEALE SX8AY; B (D) o5 5 1 o439 =

2odbyo] A=He AEE E A Ao 71AlE wle] PDP8 3H5HE] faH HEAIE RS X , AE
ol Mol = Aol el AE S (dAh AE F2)e 2d(dAd A1) B, AX F7] 13 o

e
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(a) ras T+ rafo EAWolA 43}

(b) ras T raf9 A3 x4;

(¢) raf-MEK-ERK ZA& A& 9o Aak z4;

(d) ERBB2 ¥ EGFR¥} 72 A4 QA =8A9 43 4.

ArA oA, 244 AFS RAR( AT B-RAF)E @i/ £ Edwo i
= urdehs AEE 540w Ak d7AldelA, F44 28 RAF(AY B-RAF)E Fdehs AEE 5
Aoz g}, A Al S22 A3 SAWIA RAF(AAY B-RAFE 2d e Hddsie= AXE 54
o2 3, dFAdolA, FAA HEe Jdsts A Ao Hld] RAF(AY B-RAF)E IptdsA L =&
EdWelA] RAF(AZAY B-RAFE Fddst= MEE EFo= sty dFAdeA, Iidd2 1.5, 2, 3, 5, 10
T 209 QA 9fg Ao|tt,

(oAt ¥ WA 8% ofAle AFoAe &%, AR WHAAY &%) dFAoA, Aa5E o7

] & (Wan, P., et al., 2004, Cell, Vol. 116, pp. 855-867 and Stratton et al., 2003), ¥/N%E =A &

3 = FE A0 03/0560363 7]A1E EARO|9 S RAF(ZIY] B-RAF)9] =<dWo] Jejo} el Hy
Z)

EE Qe Aol
CIE

POPS SRS ("FATAEA) AFI BAH Ae] AR Fo| F8l},

A8+

ok

o[\

=
6]

AF AES] N5 gold Ax AY Az s s wah el el oJa) AojH. AR Faw
2% % (pro-inflamatory) 71%-& p38 Nap 7Ithelalol ols) wiZlsAuk(al AT I WE), o AL the
Aol o) AR, 58 ral-MEK-ERK A2E vhee] 9% AEAA T 245 2 34 Azt 53

BERT HEFE S8 & 2 a3} dA /A9 S AT raf-MEK-ERK B 2] #43tE o= Iz
& [Cantrell, D.A., 2003, Immunol Rev., Vol. 192, pp. 122-130; Genot, E. and Cantrell, D.A., 2000,
Curr. Opin. Immunol., Vol. 12(3), pp. 289-294] #+=}.

dA el A, AFe= sh7]e] Aotk S AE, AAW FriEs BdA, S9dA, FriEad HE4,
TEA BEE, AR wEd, FAN BEG, A BEE B uE Bdd gEH; dxsfeind: =4 LA
T, UEA e 4 A o8 fiRd 95 W 2 S dss 25 H3h ghelH S5
5% 94 299 8% 98 g WsAA &3 a2 24 W8S AU % 29 5w 2
glop; g A5 Ak qrElS; W AERAolES; ZESF A AR &4 oy Al =5 e 5%
ol AN HEem g d 9 IHF, il AESFAA, ofNd, 53] Aol 22h# Q] offd = ofy
T, FHAAF WY APFTADS)o 2241 ol AIDS; ARC(AIDS #d 39 F); AZol= A, FE =F
P, A8 74 T8 2 SFI(ARDS): A

;o AY A A 2(pyresis); WA w4 SiH(COPD); HA
]

shibel g FAIA, ARE sl ARtk Fvlelx BAY P Feheag ARPS wRI BAY
ol 22 0 A% AYEL v 93 B 2wy A4 s CoPD).

shibel wEAd FANN, AR 8719 Amelth T AE FA(T AL BAH L A4S SR e
Az A JAY xZ o]aAlH AR =0 43 9D AT A",

2384

g Ao, A7F 2 dAYT S 5 = @Y = ASlo] RAF(Y A B-RAF) A4S dASAY &=
RTK(&l A FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2)el wia] &S zt= 33 EE X8 7153 A
o] ARE F43tr] ¥3l AE 238 5 ).

A IAZHE FHe AESY WSS B AL 43 YAY 4E F dE ¢ F2 Ay e 43
o] RAF(e|AAt] B-RAF) %=+ RTK(d|ZAt) FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2)¢] W& A% we &
AAts BEFo® ste A e A3 Ed¥ele AYRIAE A4E 4 vk, wEhA, b= RAF(AAT
B-RAF) ™= RTK(e|Zt) FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2) T o]o] Eddwole] by wx=

2dste] v 5SS AES] A IAd AFS S F A
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oA e ARgE bke] go] "uA"E F1A wpA(AAY raf, ras, MEK, ERK i ERBB2 =i EGFR¥} 7+
2 A Axe] EdWelE FRIsy] 9 DNA 2AES] &4 x3), B a4 84, 54 FF, a4 FHdn
o) xS EQEA S o B)E B|E3te] raf, ras, MEK, ERK, ERBB2 W& EGFR¥ e A% ozt 84, 2 4
7] o3 Aol mRNA F3e] A 2HS ERo i nAS Ledtl, Solwole 3ol W B wS
ZF oE A Qdrh. o AW E#[Anticancer Research, 1999, Vol. 19(4A), pp. 2481-2483; Clin. Chem., 2002,

Vol. 48, p. 428; Cancer Research, 2003, Vol. 63(14), pp. 3955-3957] Z=.

go] "mlA"E= o AY RTK, o)A FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2 ¥ EphB29] ZddwWolZ F913}7)
A3 DNA 2= Z4S HFES {4 vAS F712 283, 8o "mA'E =23 54 &4, a4 FF,
B AE (A QastEdEAe] o )E HES RIK 2 A7) AFF Sude] aRiA $Fe) 4% 2dg 5
o s vHAE £

A 2He FAA FEZ(Z tF FA42 7)), "AAF @3l o3 2E ZHvh, HEAd, 2 Sduold 9% &
A8lE BEd A E HES e e we Aes g

Aek 2A-5 raf-MEK-ERK A2 2155 72t= o} 2 2ok RAF(o]ZAY B-RAF) &9 AAlAld E3 m7d 4 9l
oh o dgdom 19 Jhsdk, AnE AEUAYE A2 MEKL/2(MAPK 7]utolA]) 2418 u]Este], raf-MEK-ERK
ARoAM A 24E& e FUE Fag

=
T e g BAo] EAeth. ¥ x4 ERBB2 B EGFRI}
o]

3 A4 4 sl

RT-PCRol o1&t =Tz dellA], T&F ol 7] Aue dhzo] g mRNA 5752 mRNAS] cDNA 7}91& A4A1R §
PCROI 2l8ll cDANS SFA|7 H7bgeh. PR 5% W, Zefo|me] Mg 8l S 2312 Aol A 45
Ak, ;A x2 L PR AW E¥[Ausubel, F.M. et al., eds., Current Protocols in Molecular
Biology, 2004 (John Wiley & Sons Inc.); Innis, M.A. et al., eds., PCR Protocols: Guide to Methods and
Applications, 1990 (Academic Press)]ol 71A1% wie} 22 X+ wWddl o3 AAjsct, it 7&s Fitste
Z2F W wk$o] 3k F&[Sambrook et al., Molecular Cloning: A Laboratory Manual, 3rd Edition, 2001
(Cold Spring Harbor Laboratory Press)]ol 7]A1=o] Qit}. therd oz RT-PCRo] ek AdH o=z +9 7}%
g FIE(dAY 24 EElEY vlo]eAVAR)E AME JbEsAY, Ee vwm 59 Al4,666,828%, T Al
4,683,2025., % #|4,801,531%, % #5,192,659%, % #|5,272,057%5, % #5,882,864% % T A6,218,529%
of 7AE nke WHES o] & 5 .

2=
T B Ve de 3 T4 RIAMEISHY 5 A eldd ¥ (Angerer, 1987, Meth. Enzymol.,
Vol. 152, p. 649) x|, dut¥or Fi HIWPE 37 Fo dAE E2Fch (1) BT 249 174,
(2) ¥ Yrto] A S Eold AFS #AAZI7] 9% AEZe] B3 (prehybridization)
Al (3) AEA 72 £E 24 S3ES WA 23 (1) IS AAste] BielA A A
g2 A HHe] AA, 9 (5) BFE 4 Auo] HE. oY &k AMEE ZTRHE FAAOE AN

ok 50, 100 Hi= 200 7He] FEULEI=
Al ©F 100 7R ool yrEHeHE AR Fid] dolk A stellA x4 A(E) R Fol HF}
< 7FsstA st Aotk FISHE AAsH] $18 23 Wi oAd FH[Ausubel, F.M. et al., eds.,
Current Protocols in Molecular Biology, 2004 (John Wiley & Sons Inc.); Bartlett, John M. S.,
"Fluorescence In Situ Hybridization: Technical Overview," in: Molecular Diagnosis of Cancer, Methods
and Protocols, 2nd ed. (Series: Methods in Molecular Medicine), March 2004, pp. 77-88 (ISBN: 1-59259-
760-2) 1ol 71 A =] 9l

tiotA o=, nRNAZRE 2dE ol APEe $F dvle] WMo 24 e, v qrhake o83 a1 Y

=4, A= 29, 22k SS-Eejofa o= A 7] g, ELISA, 2 54 @ide] HES A% 3
of o3 RAlE o 59| Eo x o) E£AF raf, 23 ERK

EAFE MK HEE RAXERA] AR ¥FFE 5 Q. F ] 7Fed e HES FF

B4, 2w, o A7, b, FA[A=(shed) TF AEY] w2 vF]& 29w

3, raf, EGFR H3= rase] EdolAl Fef= odd & gAMl 7148 vke] WS ol8sto] AT PRE

AHgeHE ¢ Aol A3 AR EE PR AR AR A T o Sld 4 sl Iaed, 24
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[0791]

AES & F Add. A A=EHE2(33)8 AXE =T @A =(34)2
A (3D E o} ofulz} whSAA 352 A1, o2 topul(36) o2 SHUA|
2 4 o (HkE-4 10)

E]___Q_)\] 10

No, HO” : ~coome ¢ cooMe
l S
/

/©\coow|e o COOMe /Q(
NH . N ©
Hy, PAIG M ome—coort ANy A~y \

3 = Sl | a1

/ /
N
3

Q

[e] O

O CONHAr
ArNH, ] X Q, H,, PdIC N NH, OHC—COOFEt
NN [ N

119 oA wpe} o], A3 AZ(hinge binding) ©]%F
A(1)E oA HPEdd, ofn|zoldd EE

) e
@ 2AL TP AAAL It A8 5 9

o
&
0

i
@6‘

<

I

T

®

R
7 /@-NHPG
S NO; Hs X
® LI D
N™ "NH, N "NH,
1
cl /@\ s : “COOMe
] N NO: s COOMe l SN,
N7 M, N7 N,
1
g‘]:t‘ﬂ-ﬂ A
NS 9% RE B9 BA, A R g
HPLC Fwolar, F71¢] %Xﬂ glo] ARgetgict. W
SR EE Ja muEZat. a4 A9

60(0.015-0.040 mm) *Joﬂ*i wE 138 Isolute Flash Si 2 Si IT A7t A A"oA AA 5.
TLCE Macherey-Nagel [809 023] oH] ZE TLC Z#o|E SIL G-25 UVayy HE=

l

g AAE TLC FdolE, 2000 im Aol A F=aakltt. LOS 4
A5 A zZ2 Discovery 5 gm, C18, 50 mnx4.6 mm i.d. 3
A| =8 el A —’Ff%‘é}“q' 1 mt/ &2
10% A/90% B2 =3k 3 0.5 WA 6.5 A 10% A/90% B
o e, 10 WA 10.5 FEoA =7 22 E7FA]
AE35L, o=seE ¥4 e 54 ol 7 &

DMSO = det2o] 1 mg/mlEA AFstar, & F2

lo

IJRvnEOYYE

3kA
HAERNZA o ~EH =9}
THAE WA 15103} AR WS o83t 0-97] 3

At T3 gl Aol v #HAE Ze
SAA dE T
gzl sl 71AE A =4
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S A2 S gtder, F
A% AAE(34)E a8 3HA

e AOF SielM, T R Agsc ArEdY guls
52 Merck AE]7F A 60 F-254 85 SHo|EE A3}

Merck A7} A
A&

Vo5, Analtech [2015] ¥ =

37 &iAE
Ael X3 Micromass LCT/Water's Alliance 2795 HPLC
FéoR g A Weke; &) B: % 0.1% E£EAF 0 U] 0.5 FollA
W= 90% A/10% B
AE 79 10% A/90% BZ TulE H=F . 254 mmoll A UV
AT 22 2~ HeE
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gkl 22T emelA 5
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Bruker Advance 500 MHz #337] Zdoll A DMSO-ds T4 NMR ~HEHE 7| =359,

(1) 2-o}rie-3-UER-4-SJm 2ty d=go]Ee AEY

skA] 1

tert-F-g 4-(2-olv| =-3-UE 23 2| d-4-I = A]) H 72 v} o] E

“\H/OK
ISR

o}

2 NO:

I =
N "NH,

WP AL tert-HE 4-3EE2A)H U720 E(3.63 g, 17.4 mmol)E F DMF(150 me)ol E3|A T ZF

tert-FEAI=(2.62 g, 23.4 mmol)Z F7latar, ALoA 30 B o+ AL wnksigitt. 4-F22-3-UEZV g
d-2-0}91(3.0 g, 17.3 mmol)S A3 LA ZA H7Fstar, whg EFES o]o]x] 4 AIZF <t 85CeA 7t s}
Aok, WS TIES WA 7|, olE olAlElo]E(800 m)E BAEa, B(1x800 ml) L P4(2x800 ml) =
Aﬂﬂﬂoﬂv} indns wPu}mﬂ*OE AxA7)aL, —%HWZM HAAES Aest A(EE 9 oY oA H o]
EAFRI 1:2) dex] azvtE g gste] 4.0 g(63% 78)9] tert-F8 4-(2-ohu] -3-HER T g d-4-4
SAD A 72 o] ES AT

TH-NMR (CDCl), & (ppm), J (Hz): *H-NMR, 5 (ppm), J (Hz): 1.54 (8H), 6.04 (d, 1H,
J=7.4 Hz), 6.15 (bs, 2H), 7.06 (d, 2H, J=8.3 Hz), 7.44 (d, 2H, J=8.3 Hz), 7.96 (d, 1H,
J=7.4 Hz). LC-MS (m/z); 347 (M+H, 100).

slA] 9

tert-5-g 4-(2-oln| x=-3-UE R3] g d—4-d L&A}z gd-1-d 7L 2ntd o E

tert-58 4-3|=EA YT EU-1-L 728 0] E(3.9 g, 15 mmol)E 7FX| 12 W AlS o] &35le] tEFE2=EHES
ZRE AZAAINA tert-5E 4-(2-olH]x-3-UEZHU-4-A LA} T - 1-d I 2o E(5.4 g, 90%
)5 AU},

"H-NMR (CDC), 5 (ppm), J (H2): 1.58 (s, OH), 5.92 (d, 1H, J = 5.8 Hz), 6.21 (s, 1H), 7.25
(d,1H, J= 8.3 Hz), 7.56 (t, 1H,J = 8.1 Hz), 7.62 {t, 1H, J=8.3 Hz), 7.88 (d, 1H,J =5.8
Hz), 7.93 (s, 1H), 7.95 (d, 1H, J = 8.5 Hz), 8.00 (d, 1H, J = 8.3 Hz),LC-MS: m/z 397 (M+H,
100).

a+A] 3

4-(4-0} 1 13~ (] Q¥ ©) 3| 35-A])-3-1] E 2. 5] €] -2-0} )

S/
o}
>4
=
N™ "NH,

W A2 U EF(148 mg)S ¥ DMSO(5.5 me)d A7 sla, EFES Ar £97] sloA] A4 20 & =
oF wwkalgith. 4-oli):=-3-(WEE $)F=(573 mg, 3.7 mmol)E A7d HIbstm, E£FEL F7F 10 & H9F
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[0814]

[0815]
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[0817]
[0818]
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ARt 1 v, 4-FRE-3-UERAHY-2-01(3.7 mol)S H7EskaL,

kK S Arrela, EFES EtOAcE 3 3] FE3T. @3 #4715
dom AP F == AASIL, NgSo, Aol dxAZ 5 FUAA A7t
Aol ARvkE 9 (EtOAc-DCM, 1:D)ell o3k FA § #A set=s A28 nAZA AATH(657 mg, 61%) (R,
0.56, EtOAc-DCM, 1:1).

H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.36 (s, 3H, CHa); 5.18 (s, 2H, NHy, ), 5.92 (d, 1H,
Hey J=5.8 Hz), 6.75 (dd, 1H, Hes J= 8.6 Hz and J=2.1 Hz), 6.81 (dd, 1H, Hpy J= 8.7 and

=2.6 Hz), 6.98 (d, 1H, Hen J=2.6 Hz), 7.07 (bs, 2H, NHa,g,), 7.95 (d, 1H, Hpy J=5.7 Hz).
BCNMR (DMSO-dg),  (ppm), J (Hz): 15.6, 99.8, 114.7, 119.7, 120.7, 121.4, 121.5,
143.2, 145.1, 152.8, 153.6, 159.9. LC-MS (m/z): 293 (M+H, 100), rt=5.87min.

skA] 4

4-obr] 1=-3-(H 2 ¥ &) 7=

NH,
S
OH
W (40 E3HE EtOH/H0(4 me/1.2 ml) A 22220 mg, 4 mmol), NH,C1(310 mg, 5.8 mmol)<] #EFANLS 10

= g 55 o
= *E‘%gi %421“\1{1 ?, g ﬁﬂiﬂ% %E‘rﬂE gl A Oiﬂrobl, MeOHi ARG T. SlE AA
%, EtOAcE #H7Esta, EF=S AR 13 oFsigirt. ofds & 2 g2 A5 AAe &, NgS0, dellA
A AT, RF el A &ulE AASIe] A SFHES 534 2EEA AATHE0 mg, 53% 7).

TH-NMR (DMSO-ds), 5 (ppm), J (H2): 2.29 (5, 3H, Hye), 4.48 (bs, 2H, NHy), 6.44 (d, 1H,

Harom, J=8.5Hz), 6.54 (d, 1H, Harom J=8.5Hz), 6.8 (s, 1H, Haromr), 8.58 (bs, 1H, OH).

3C-NMR (DMSO-ds), § (ppm), J (Hz): 15.9, 114.7, 115.4, 1165, 120.1, 139.5, 148.7.
GC-MS (m/z): 155.09.

a+A 5
3-(MEH)-4-UERE
NO,
5.
OH

T DMF(67 ml) & 3-Z2Q024-UERFE(2 g, 12.7 mmol)e] &do] el 2 deko] JEF E|QHEA]
=(1.78 g, 25.5 mmol)S FH7}st ¥, 3 Bk EAAHE(5.27 g, 38.2 mmol)S HIMsHQTH. EIES

EdES 23 AR
Qb Aol wwkgk $ . (100 mo)S HUbsklth. EFES EtOAcE FEStaL, 9 fUlsS =(60 ml)
Ar(60 m) = A% *1]24?} T, MgS0, ol A=A, g stelld &ris S2AA #A e 24 2

g2 AATH2.12 g, 90%).

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.44 (5, 3H, Hus), 6.72 (d, 1H, Harom, J=9.0Hz), 8.79
(s, 1H, Harom): 8.19 (d, 1H, Haroms, J=8.1 Hz), 11.20 (bs, 1H, OH). ™C-NMR (DMSO-ds), 8
(ppm), J (Hz): 15.2, 111.3, 112.0, 128.7, 136.7, 142.0, 162.9.

LA 6
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[0819]

[0820]
[0821]

[0822]
[0823]

[0824]

[0825]
[0826]

[0827]
[0828]

[0829]

[0830]
[0831]

ZIHS3d 10-2010-0096234

4-(4-0F 7] 1em3- 22 0 23 A])-3-1] B 2 7] 2] W20}

F

(¢}

N0

e
N NH,

4ol =-3-ZF 0 ZF%(1.00 g, 7.9 mmol)S 73 W
-ZFLEH[AD-3-UE R P-2-0}718 ¢ uA 24 AA}.

1H-NMR (DMSO-d6), 8 (ppm), J (Hz):5.17 (bs, 2H), 5.94 (d, 1H, J=5.7 Hz), 6.75-6.84 (m,
2H), 6.97 (d, 1H, J=11.7 Hz) 7.09 (bs, 1H), 7.96 (d, 1H, J=5.7 Hz). LC-MS (m/z): 235
(M+H, 100).

LA 7
4=(4-N-(tert-F-FA 7t 2 R ) o] .=-3-FF @ B ¥ 5 4] ) -3-H EZ-2-o}r] -3 2|l

F

/@NHBQC
[0}

N0,

P
N~ NH,

4-N-Boc-o}M:=-3-ZFQ ZH|=(1.2 g, 5.4 mmol)S 7FAx W AlS o|&3ste] EA 3EES Fa2d &34
AZA AATH1.9 g, 96%).

H-NMR (DMSO-ds), 8 {(ppm), J (Hz): 1.46 (s, OH, tert- Bu), 6.08 (d, 1H, J=5.5, Hpy), 7.01
(m, 1H, Haom), 7.18 (br s, 2H, NHz), 7.22 (m, 1H, Harom), 7.67 (m, TH, Harom), 8.04 (d, 1H,
J=5.5, Hpy), 9.03 (s, 1H, NHzoo); "*C-NMR (DMSO-dg), 5 (ppm), J (Hz): 28.0, 79.5, 100.7,
108.8 (d, Jrc=23.1), 116.2 (d, Jre=3.1), 121.7; 124.3 (d, Jec=12.2), 125.4, 149.4 (d,
Jre=10.1), 1563.0, 153.3, 153.9, 154.1 (d, Jc=249), 158.6; "F-NMR (DMSO-ds), & (ppm):
-120.7; LC-MS (m/z): 365.0 (M+H, 100).

SFA) 8

tert-58 2-ZF Q2 2-4-3| =FA| ¥ 7} 2ulH o] E

A28 o] g3l 1.8 g(86% &) 4-(4-olH| -

W B 4ol =-3-FF Q2 W5 (10.61 g, 83.5 mmol)E 35To|Al Boc:0(18.29 g, 83.8 mmol) E InCl;(183

< EtOAc(200 m¢) ¥ H0(200 m¢)= 3]Askar, 10

a.d
dlo
rlot
i)
m{n

0.
el F% AAA
AL WStk 5 FEstl, f715S H0(3X200 m)E AASAL, ARA7]AL(MgS0,), g
= AxAzu. A" AAN 2 ds CHCL50 mo)dl AgaiA7]aL, dej7h A Aol =gskltt. CHCly

& AR 244 wAA 29,

d

5—-7% EtOAcE &2]3lo] %A 3}t
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[0832]

[0833]
[0834]

[0835]

[0836]

[0837]

[0838]
[0839]

[0840]

[0841]

[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

ZIHSd 10-2010-0096234
FEE 16.7 g(90%).

TH-NMR (DMSO-ds), & (ppm), J (H2): 1.46 (s, OH, fert- Bu), 6.08 (d, 1H, J=5.5, Hp), 7.01
(0, 1H, Haom), 7.18 (br s, 2H, NH2), 7.22 (M, tH, Harem)s 7.67 (m, 1H, Hawom), 8.04 (d, 1H,
J=5.5, prH), 9.03 (s, TH, NHaos); *C-NMR {DMSO-d), & (ppm), J (Hz): 28.0, 78.8, 102.7
d, (Jrc=22.2), 110.8 (d, Jro=2.7), 117.1 (d, Jec=12.8), 127.2, 153.7, 15655 (d, Jre=11.3),
156.1 (d, Jro=246); "°F-NMR (DMSO-de), 8 (ppm): ~121.6; LG-MS (m/z): 172.0 (M+H,

100).
SFA) 9
tert--8-4-5] = 24 -3- 57 0 23 b2 vpri o] £

4-o ) -2-ZFQ 2 H=(1.6 g, 12.7 mmol)S 7FAa WH BE o] &3lo] 1 AIZF & EA 3}FES A 31(1.26
g, 44%) Biotage(EtOAc-DCM: 1-1)& A}-&-3te] At ALZTA 22 AR, 0.86, EtOAc-DCM, 1-1).

"H-NMR (DMSO-ds), & (ppm), J (Hz): 1.46 (s, OH, tert- Bu); 6.82 ¢, 1H, Haom, J=9.2 Hz),
.99 (d, 1H, Haom, J=8.1 Hz), 7.29 (d, 1H, Haom, J=13.5 Hz), 9.18 (s, 1H, OH), 9.36 (s,
1H, NHcapbamate). “C-NMR (DMSO-ds), § (ppm), J (Hz): 28.9, 79.9, 107.9, 115.4, 118.5,
132.6, 140.3, 150.4, 152.3. "F-NMR (3, ppm, DMSO-d6): -134.62,

SEA] 10
tert-F8 4-(2-o}=-3-HE 2T g U4-UFA])-3-FF 225 d7l2ntH o] E
S
E N\n/oﬁ/
Y
~ NO,
<
N7 TNH,
tert-—F-g-4-3| =2 X]-3-ZF 0 2HdI} =1 o] E(1.26 g, 5.5 mmol)E 7FX 1 W AlS o] &3] 1 A7 =
ELc Hﬂ SEES A EEEA AAT(1.99 g, 99%).

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.52 (s, SH, tert- Bu); 5.98 (d, 1H, Hpy J=5.7 Hz),
7.21 (s, 2H, NHy), 7.32 (m, 2H, Hagm), 7.63 (M, 1H, Hawom), 8.02 (d, 1H, Hpy J=5.4Hz), 8.74
(s, TH, NHeabamae). °C-NMR (DMSO-dg), 3 (ppm), J (Hz): 28.0, 79.7, 99.0, 106.3, 114.6,
121.0, 123.5, 133.7, 139.0, 152.8, 153.2, 153.7, 154.0, 158.7. "®F-NMR (5, ppm, DMSO-
dg): -128.76. LC-MS (m/z): 365 (M+H, 100) , rt=2.58min.

A 11

4=(3-N-(tert—Y-FA|7k2 B ) o}n| o 35 A] ) -3-U E 2-2-o}w] -3 2] d

(o] : NHBoc

N0
L
N~ NH,

3-N-Boc-o}H| =~ &=(1.2 g, 5.4 mmol)S 7FA 1 W AlS o] 83lo] wA FIAES S22 A uAZA 49
tH(1.7 g, 90%).

TH-NMR (DMSO), § (ppim), J (Hz): 1.46 (s, OH, (CHs)sC), 5.36 (s, 2H, NHp), 8.00 (d, 1H,
Hpye, J=5.7), 8.77 (d, 1H, Harem, J=6.9), 7.32-7.38 {m, 2H, Harom), 8.01 (d, 1H, Hpy), 9.56 (s,
1H, NH); LC-MS (m/z): 346.1 (M+H, 100}, ri=7.10 min.
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[0849]

[0850]

[0851]
[0852]

[0853]
[0854]

[0855]

[0856]
[0857]

[0858]

[0859]
[0860]

[0861]

[0862]
[0863]

[0864]
[0865]

SIHE3d 10-2010-0096234
Y SIRD)

Hg 3-(2-ou| =-3-UEZ I g d-4-d FA )z o] E

2 -NO:
l 7
N~ TNH,
HE 3-3=F A O] E(800 mg, 4.7 mmol)E 7FAaL W AlS o] 83t #A FES AATHT760 mg, 53%
2~ O
T5).

TH-NMR (DMSO), 5 (ppm), J (Hz): 3.86 (s, 3H, Me), 6.04 (d, 1H, Hey, J=6.0 Hz), 7.23 (s,
2H, NHy), 7.52 (d, 1H, Haroms J=8.0 Hz), 7.63-7.66 (m, 1H, Haror), 7.88 (d, 1H, Harom, J=8.0
Hz), 8.04 (d, 1H, Hey); LC-MS (m/z): 290 (M+H, 100).

a+A] 13

tert=4& 4-(2-opke-3-H ER 324~ E &) s d 7h v o] £

Bepa

N ANO,
o |
N NH,

H A3D 5 DMSO(15 me)E Ar #917] stellA T2 wie EehaFe = NaHCEf 5 1.24 g9 60% w4k
25.7 mmol)oll F7FetFtt. 5 B F, 1A tert-Hd 4-MPEHLIIIEZNIE(6.98 g, 31.0 mmol)E 3 3
A H7bekap A &olo] PFAHWA AFo] WA T A2olA 15 & wRkg $ 4-FR2-3-HERJF
H-2-0}91(5.38 g, 31.0 mmol)S & ®ol| H7psgivt. A/ 2A &g 30 & T wRESkaL, Et0Ac(150 me)
2 100400 m)E A% HrlslAth. £35S EtOAc(3x100 ml) 2 &3, &3 715 E3} NalC05(150 m)

oz 1 3] AstaL, AxA71a2(Mgs0y), A4 F 55 AdxA A ZA AT

a

e
2
s
%
it
o
WL
=
rlo
oldt
1=

FEE 11.2 g(A=FA).
"H-NMR (DMSO-ds), 3 (ppm), J (Hz): 1.49 (s, 9H, fert- Bu), 5.83 (d, J=5.4, 1H, Hpy), 7.47
(d, J=8.7, 2H, Harom), 7.64 (d, J=8.7, 2H, Hawm), 7.87-7.83 (m, 3H), 9.69 (s, 1H, NHBac);
8C-NMR (DMSO-dg), 5 {(ppm), J (Hz): 28.0, 79.6, 110.3, 119.4, 121.5, 124.8, 136.4,

141.4, 152.3, 1562.5, 153.6, 156.2; LC-MS: 364.0 (M+H, 100); HRMS: m/z C1sH1aN4O.4S
[M+H'] 0f| CHBt H AMX]: 363.11215; = & X : 363.11261.

slAl 14

tert-5-g 4-H A EHd7IEvH o E

H
N O,
Oy
HS
4-obu =W AIE] &(8.08 g, 64.5 mmol)S 7FAal W BE ol &3ste] XA IFfES VAT F5F 145
2¢(100%) .
TH-NMR (DMSO-dg), & (ppm), J (Hz): 1.46 (s, 8H, tert- Bu), 5.08 (s, 1H, SH), 7.17 (d,

"J=8.7, 2H, Harom), 7.34 (d, J=8.7, 2H, Haon), 9.27 (5, 1H, NHaco); *C-NMR (DMSO-dg), 8
(ppm), J (Hz): 28.1, 79.0, 118.9, 123.4, 129.8, 130.7, 137.2, 140.0, 152.7.

(IT1) o}91e] Boc &
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[0866]

[0867]

[0868]
[0869]

[0870]
[0871]
[0872]

[0873]

[0874]

[0875]

[0876]
[0877]

[0878]

[0879]
[0880]

SIHE3d 10-2010-0096234
A 15

4-(4-N-(tert-F-EA] 7} 2 1 ) o} 1] 1-3-E] @ v &l - 3| 35:A] ) -3~ E 2 -2-0}m] -3 2] ©)

4~(4-opm) -3~ (M E] ) A 35 A )-3-H ER ¥ g W-2-0}1(2 g, 6.8 mmol)S 7FAa1 Y B
7} A Aol Aol FEntE 1243 (EtOAc-DCM: 1-1, I TS EtOAc-MeOH: 95-5)¢l ]38k AAl & %A 3=
2] AUTH(2.42 g, 90%) (R 0.33, EtOAc-MeOH, 95:5).

i
o
oo
prL‘
32
n
i
S

*H-NMR (DMSO-dq), § (ppm), J (Hz): 1.46 (s, OH, tert- Bu); 2.81 (s, 3H, CHy); 6.07 (d,
1H, Hpy J=5.6 Hz), 7.19 (M, 1H, Haram), 7.35 (M, 1H, Haom): 7.53 (d, 1H, Harom, J=2.8 Hz),
7.55 (d, 1H, Harom, J=8.7 Hz), 8.01 (m, 1H, Harem), 8.05 (d, 1H, Hp, J=5.6Hz), 9.32 (s, 1H,
NHcabamate). “C-NMR (DMSO-dg), 5 (ppmy), J (Hz): 14.8, 27.9, 78.8, 103.6, 115.9, 117.3,
121.7, 124.6, 127.5, 132.1, 137.1, 146.0, 148.5, 151.7, 153.4. LC-MS (m/z): 393 (M+H,
100), ri=7.64min.

(1D =5 YE=7]e] S4A) SR ] Sl (kg2 19 WE)

Al 16

tert=48 4-(2,3-Ho}r =] g d-4-A S A]) 5 d 7} 2w o] E

O ONTOK

NH,

U C1: 1.56 g(4.5 mmol)9] tert-F8 4-(2-olnx-3-UEZT g U-4-d2A)Hd7tE2vH o] ES 300 mle]
gt o€l ofMEo]|E E3tEd &IAIFTE. A W9 EFsta, H-F2 Aol Pd/CE HI A& T+

FTHAIA 1. 6&%%?%%¥tmh?%4%&&ﬂﬂﬂiﬂﬂ%%%¥%bﬂéﬂémﬂﬂ

TH-NMR (CDClg), & (ppm), J (Hz): 1.54 (9H, s), 2.90 (4H, bs), 6.60 (1H, bs), 6.17 (d, 1H,
J=5.7 Hz), 7.01 (2H, d, J = 8.9 Hz), 7.38 (d, 2H, J = 8.9 Hz), 7.52 (d, 1H, J = 5.8 Hz).
LC-MS (m/z): 347 (M+H, 100).

Sk A 17

tert—4 4-(2,3-topr =9 g d-4-d SA )2 e l-1-A 72 npe o] E

123
=

ot
%
il

tert-%-8 4-(2-o}n| =-3-UE R g d-4-Y LA )1} -1-Y7}=HHo] E(3.0 g, 7.6 mmol)e} £wj
MeOH:THF 1:1& 7FAa1 ¥ C1& o] 83t %A SES AH4 F852 dAH2.4 g).

[d

o (&
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[0881]
[0882]

[0883]

[0884]
[0885]

[0886]
[0887]

[0888]

[0889]
[0890]

[0891]
[0892]

ZIHS3d 10-2010-0096234

SHNMR (CDCly), 5 {ppm), J (Hz): 1.56 (s, 9H), 6.03 (d, 1H, J = 6.0 Hz), 7.04 (s, 1H),
7.07 (d, 1H, J = 8.2 Hz), 7.33 (d, 1H, J = 6.0 Hz), 7.50 (t, 1H, J = 7.4 Hz), 7.57 {t, 1H,J =
8.2 Hz), 7.77 (bs, 1H), 7.95 (d, 1H, J =8.2 Hz), 7.98 (d, 1H, J = 8.2 Hz).

LC-MS (m/z): 367 (M+H, 100).

a+A] 18

4-(4-N-(tert-F-EA)7t2 B ) o} 1m-3-Z-F 0 2335 4] )2, 3-T] o} -3 2] )

o /<jrﬂ\g/o\]<

S

=
N~ NH,

¥ (20 Pd/C(1.09 g)& EtOAc/EtOH(90/150 me) % 4-(4-N-(tert-P-EA|7I2H Y)o}H] =-3-ZFQ 2 iz A])-
FFYEZ-2-0obn) -3 2] d(6.20 g, 17.0 mmol) 2] A gdo Hrlslar, HAAN E3ES 54 ¥217] 3hdA 5

AlZE BQF wnkek & Algto|E oAl oSttt A qdS w5 A2A7)AL, CHLL(20 me)oll #|-8-3)A]
71 T Ay A Ao YAt AAES EtOAcE £8A7]x, EA SEES sl RIS Fial
T S AZAAY. 2dWAA 0SS CHLlOl &a|A71a, T3] ks MUttt 898 5F AXRAA

LAMAA AEFS AT, 5 4.30 g(76%) .

"H-NMR (DMSO-ds), § (ppm), J (Hz): §=8.82 (br s, 1H, NHeor), 7.47 (t, J=8.5 Hz, 1H,
Harom), 7-28 {d, 1H, J=5.5 Hz, Hey), 6.87 (M, 1H, Harem), 6.76 (m, 1H, Hawm), 6.09 (d, 1H,
J=5.5 Hz, Hpy), 5.61 (s, 2H, NH,), 4.47 (s, 2H, NH3), 1.45 ppm (s, 9H, tert- Bu); F NMR
(470 MHz, DMSO-d}): 5=-120.7 ppm; LC-MS (m/z): 335.3 (M+H, 1'00), t=2.69 min.

Sk 19

tert-5-8 4-(2,3-t)olr| =y g d-4-L2A])-2-(HEE Q) Hd I 2vH o] E
~g
o
g
o o]
|
N/ NH,

4-(4-N-(tert-F-EA 72 R d)o}n] =-3-E] L W & -H| 5 A )-3-Y EZ-2-o}u] =~ 2] (12.5 g, 31.8mmol)S 7}A|
WHH (42 o] gate] AEgt A Ao A e I 2utE 183 (EtO0Ac, Z THS EtOAc-MeOH: 95-5)o] 93 AA 3
T A SRS BaEa AATH2.07 g, 18%) (Ry 0.33, EtOAc-MeOH, 95:5).

MO

TH-NMR (DMSO-de}, § (ppm), J (Hz): 1.44 (s, 9H, tert- Bu); 2.39 (s, 3H, CHa); 5.56 (bs,
2H, NHy); 6.29 (d, 1H, Hpy J=6.9 Hz), 8.87 (dd, 1H, Hawm J=8.6 Hz, J=2.7 Hz), 7.06 (d,
1H, Harom, J=2.7 Hz), 7.31 (m, 2H, Hpy J=6.8 Hz + Haom), 7.56 (bs, 2H, NH; p,), 8.44 (s,
1H, NHcabamate). *C-NMR (DMSO-dg), 8 (ppm), J (Hz): 14.8, 27.9, 78.8, 103.8, 115.9,
117.3, 121.7, 124.6, 127.5, 132.1, 137.1, 146.0, 148.5, 151.7, 153.4.

LC-MS (m/z): 362 (M+H, 100), rt = 3.04 min.

Sk 20
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[0893]

[0894]
[0895]

[0896]
[0897]

[0898]

[0899]
[0900]

[0901]
[0902]

[0903]

[0904]
[0905]

[0906]
[0907]
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4-(3-N-(tert-F-SA7h2 1 d ) o] b3 25 4] )2, 3-t] o} v] 23] 2] T

(0] : NHBoc

oM

s
N~ NH,

4-(3-N-(tert—F-FA| 72 i‘é)OFU]iﬁi] SAD) 2ol e-3-HEZ-7 8 d(2.5 g, 7.2 mmol)S 7HAIGL WY C2
ol g3ste] FA shtEs feld 2 LARA AATH2.17 g, 95%).

Ll

H-NMR (DMSO), & (ppm), J (Hz): 1.45 (s, OH, (CH5)sC), 4.39 (s, 2H, 5-NH,), 5.36 (s, 2H,
6-NH,), 6.02 (d, 1H, Hpy J=5.6), .58 (d, 1H, HaromJ=7.9), 7.19-7.21 (m, 2H, Harom), 7.25
(d, 1H, Hgy), .41 (s, 1H, NH); LC-MS (m/z): 316.1 (M+H, 100), ri=4.03 min.

slAl 21

e 3-(2,3-topr| =3 2l d-4-L S A )l £l o] E

Wy 3-(2-oln| =-3-UEZ3 g d-4-AS A 2 o] E(760 mg, 2.6 mmol)ES 7HAL WY (28 o]&3flo] FA
EES AATH680 mg, 100%).
H-NMR (DMSO0), § (ppm), J (Hz): 3.83 (s, 3H, Me), 4.54 (s, 2H, NH,), 5.68 (s, 2H, NHy),

6.12 (d, 1H, Hpyr, J=6.0 Hz), 7.27-7.32 (M, 1H, Harom), 743 (d, TH, Haom, J=1.5 Hz), 7.52
{t, 1H, Harom, J=8.0 Hz), 7.69 (d, 1H, Hpy); LC-MS (m/z2): 260 (M+H, 100).

SFA] 22
tert—-5-8 4-(2,3-tolr| =y g d-4-L 2] )-3-ZF 2 Z ¥|d I} En}ro]| E
H
F N O
Y
(o]

Q

NH,

I
N7 NH,

=

tert-F-49 4-(2-op| =-3-HERZ I ZHU-4-IFA|)-3-FF L2720 0] E(2.15 g, 5.9 mmol) & 7FA L W
W C2E ol&ste] ®A =S A AR AATHL.75 g, 89%).

TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.52 (s, OH, tert- Bu); 451 (bs, 2H, NH,), 5.59 (s,
2H, NHy), 5.88 (d, 1H, Hey5, J=4.8 Hz), 7.11 (t, 1H, J=8.8 Hz), 7.22-7.27 (1, 2H, Harom),
7.56 (dd, 1H, Harom, J=12.2 Hz J=1.6 Hz), 9.61 (5, 1H, NHearbamate). **C-NMR (DMSO-ds),
& (ppm), J (Hz): 29.1, 80.6, 102.2, 107.6, 115.4, 119.2, 123.6, 136.6, 137.3, 138.2, 149.2,
150.9, 153.7, 155.1. °F-NMR (5, ppm, DMSO-d6): -129.68. LC-MS (m/z): 335 (M+H,
100), rt=2.00min.

Sk 23
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[0908]

[0909]
[0910]

[0911]
[0912]

[0913]
[0914]

[0915]

[0916]
[0917]

[0918]
[0919]

[0920]

[0921]

[0922]

ZIHSd 10-2010-0096234

tert-5-g 4-(2,3-toln x-3 g Y-4-DE] Q) H I 7} 2nlH| o] E

N NH,
]
N7 NH,

W 030 tert—HE 4-(2-0W| e-3-UER I B H-4-UE ) FAl 720l 0] E(470 mg, 1.30 mmol) & EtOAc ¥

EtOHe] E3=(80 me/40 me)oll &aA17]aL, eloly YA(F =¥F)S H7ledvh. d=AE H, &7 dtolA 90

rQL‘

T ¢ wkstar, AgtelE S T ojHsigit. A ofdls w5 ARAA BA sEs T Ld=A
AT, F5F: 430 mg(HZFA).

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.46 {s, OH, tert- Bu), 4.78 (br s, 2H, NHz), 5.61 (br
s, 2H, NH,), 6.22 (d, J=5.3, 1H, Hpy), 7.19-7.22 (m, 3H), 7.44 (d, J=8.7, 2H, Harom), 9.43
(s, 1H, NHBoc); **C-NMR (DMSO-ds), § (ppm), J (Hz): 28.1, 79.2, 115.3, 110.0, 122.8,
125.1, 128.8, 131.7, 134.9, 139.1, 148.4, 152.5; LC-MS (m/z). 333.2 (M+H, 100), r=3.06;
HRMS (3.98 min): m/z calcd. for CigHz1N4O28 [M+H": 333.13797; found: 333.13812.

V) =% F3Ae] BAHQ w3}
1. A8 =9eiz-3-& 9 dgevgzl-2-&0 29 11g 3}

skA] 924

tert-¥-8 4-(2-&2-1,2-t3| =238 £ [2,3-b] 9 A -8-A& 1)) F D 7} 2 n}H o] E
H
/©/N1r0\|<
Q
H
N N. (o]
tert-38 4-(3-24-3 4-U3| =292 [2,3-b] 3 & -8-L & A]) # 7L 2 H}w o] E
HTO\]<
I
Ny,
l AN
fn

A DL tert-HE 4-(2,3-H o ey 2 W -4-d S A H D 720} 0] £(0.86 g, 2.71 mmol)E 15 mee] F-4= of

Sl AT, EF F 0.8 nl(d moDel 508 Y FelSHACIE 9L AT, §AL Ar 297
St el A ypA ek S PR FWAAE, oBIEI0 n)& A7 tert-E (25

7131
A %
1,2-Hs| =23 = [2,3-b] ¥ 241 -8-A A | d 7k =nb| 0] E(0.430 g, 45% +&)S FdA7]aL o] a3l

tert-5-9 4-(3-&4-3,4-ts| =29 g %= [2,3-b]F 2 -8-L A A D 7L 2RI 0] E(0.200 g, 21% FE)E 4
7 A Aol Ay ARvtE Y (§E 9 HEFEEdehod ofEHolE 1:1 R=0.3)l <& delstirt.

tert-45-8 4-(2-24-1,2-Y3| =23 ¢ E[2,3-b] ¥ 2} -8-L 2 A ) H d 7 2 v} o] E

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.48 (s, 9H), 6.76 (d, 1H, J=5.4 Hz), 7.156 (d, 2H,
J=9.0 Hz), 7.57 (d, 2H, J=9.0 Hz), 8.32 (d, 1H, J=5.0 Hz), 8.40 (s, 1H), 9.44 (bs, 1H),
12.54 {bs, 1H). LC-MS (m/z): 367 (M+H, 100).
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[0923]

[0924]
[0925]

[0926]

[0927]
[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]
[0935]

[0936]

[0937]
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tert-38 4-(3-24-3 4-U3| =292 [2,3-b] 3 & -8-L & A]) # 7L 2 H}w o] E

TH.NMR (CDCL), 3 (ppm), J (Hz): 1.54 (s, OH), 6.55 (d, 1H, J=5.5 Hz), 6.67 (bs, 1H), 7.14
(d, 2H, J=8.5 Hz), 7.49 (d, 2H, J=8.5 Hz), 8.36 (s, 1H), 8.46 (d, 1H, J=5.5 Hz), 12.88 (bs,
1H). LC-MS (m/2); 367 (M+H, 100).

tert—-5g 4-(2-24-1,2-t3 =298 £[2,3-b] 9 &tx-8-LdL A )}z ehal-1-U I EntH o] E

tert-58 4-(2-%2-1,2-0) 3] = 23] 2] [2,3-5] 9] 2h21-8-2 S A UL - 1- ok 2 o] =

tert-%-& 4-(2,3-totn v g d-4-A Az gel-1-d 7t 2up o] E(3.1 )& 7HAaL W DIE o] &3te] &
Al e tert-F9 4-(2-54-1,2-H 8 =29 = [2,3-b] ¥ S -g-d SA) v Z ehll-1-d k2 upe o] E(1.45 g,
42% 8) 2 tert-FE 4-(2-%2-1,2-U3 =29 g % [2,3-b] F S -8-U S A2 e el-1-Y 7} 2 nl 0] E (0. 24
g, 9% TE)E AU

D1
H

tert-5-8 4-(2-S2-1,2-U3s| =298 =[2,3-b]F A -8-A A )Yz Edl-1-d FtEniHo]E

'H-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.51 (s, OH), 6.63 (d, H, 5.6 Hz), 7.41 (d, 1H,
J=8.3 Hz), 7.56 (m, 1H), 7.62 (m, 1H), 7.64 (d, 1H, J= 8.3 Hz), 7.90 (d, 1H, 7.7 Hz), 8.14
{d, 1H, 7.7 Hz), 8.25 (d, 1H, J=5.6 Hz), 8.45 (s, 1H), 9.39 (bs, 1H), 12.86 (bs, 1H). LC-
MS (m/z): 405(M-+H, 100).

tert-58 4-(3-%4-3,4-93| =298 % [2,3-b] ¥ 22 -8-L A )Yz eall-1- Jl2ntdo|E
"H-NMR (DMSO-d6}), 5 (ppm), J (Hz): 1.52 (s, 9H), 6.38 (d, 1H, 5.7 Hz), 6.64 (d, 1H,

J=8.2 Hz), 7.37 (d, 1H, J=6.6 Hz), 7.51-7.64 (m, 2H), 7.83 (d, 1H, J=8.2 Hz), 8. 14 (d,

1H, 6.6 Hz), 8.25 (s, 1H), 8.27 (d, 1H, J=5.7 Hz), 9.38 (bs, 1H), 13.00 (bs, 1H). LC-MS:

m/z: LC-MS (m/z): 405(M-+H, 60), 349 (100).

a+Al 96

tert-5-g-2-(WHE 2 )-4-(2-&2-1,2-U3| =21 2| £ [2,3-b ] &1 -8-L 2 A ) FH D 7} 2 v} ]| o] E

~

S
B
N. 0.
'y
o.
5]

g\If
= L
N

|
N
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[0938]

[0939]
[0940]

[0941]

[0942]
[0943]

[0944]
[0945]

[0946]

[0947]
[0948]

[0949]
[0950]
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tert-5-8 2-(HEE 2 )-4-(3-24-3,4-t3| =29 2| = [3,2-b] ¥ 2} -8-L S A] ) A L 7} 2 vt o] E

Jenn:
0

NS N\
(X,

tert-5-2 4-(2,3-t]o}n] =5 2l d-4-A & A))-2-(HHE] )Y 72 u}| 0] E(780 mg, 2.15 mmol)E 7}z w4
DI& o g3te] tert-E-2-(WMPE 2)-4-(3-%2-1,2-0) 3| = 23] 2] £ [2,3-b] 7] 21 -8-L S A3 Fh2ule o]
E(134 mg, 15% &) 2 tert-Fg-2-(MYE 9)-4-(2-52-1,2-v) 8 23] 2] £[2,3-b] 9] 2} 2l -8-A A
FhEnbe o] E(427 mg, 50% F&)S AU}

tert-5-g-2-(HHE Q)-4-(2-22-1,2-U3| =21 2| £ [2,3-b|F & H-8-d 2] Fd 72x}do]E

"H-NMR (DMSO-ds), & (ppm), J (Hz): 1.46 (s, 9H, tert- Bu); 2.40 (s, 3H, CHy);
6.87 (d, 1H, Hpy J=5.3 Hz), 7.01 (dd, 1H, Haom, J=8.6 Hz, J=2.6 Hz), 7.18 (d, 1H, Harom:
J=2.6 Hz), 7.37 (d, 1H, Harom, J=8.6 Hz), 8.36 (d, 1H, Hpy J=5.3 Hz), 8.42 (s, 1H, NH or
CH), 8.48 (s, TH, NH or CH), 12.57 (s, 1H, NH). *C-NMR (DMSO-ds), 5 (ppm), J (H2):
14.9, 27.9, 78.9, 1101, 116.8, 118.0, 127.4, 132.6, 137.0, 151.3, 153.4. LC-MS (m/z):
433 (M+H+MeQH, 100), rt=4.42min.

tert-5-g-2-(HEE 2 )-4-(3-24-1,2-03 =292 = [2,3-b] ¥ &R -8-Ld LA Hd F1EntHo]E

TH-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.45 (s, 9H, fert- Bu); 2.40 (s, 3H, CHa);
6.59 (d, 1H, Hey J=5.6 Hz), 6.98 (dd, 1H, Hawom, J=8.6 Hz, J=2.6 Hz), 7.16 (d, 1H, Harom,
J=2.6 Hz), 7.36 (d, 1H, Haom, J=8.6 Hz), 8.17 (s, 1H, NH or CH), 8.36 (d, 1H, Hey , J=5.6
Hz), 8.44 (s, 1H, NH or CH), 12.89 (s, 1H, NH). BC-NMR (DMSO-dg), & (ppm), J (Hz):
14.8, 27.9, 78.8, 106.2, 116.7, 117.8, 118.2, 127.5, 132.5, 137.2, 145.4, 150.9, 151.5,
152.0, 153.4, 156.3, 160.5. LC-MS (m/z): 401 (M+H, 100) , rt=4.65min.

a+A] 97

H o &l

tert-H-8 2-Z 290 2-4-(2-24-1,2-U3| =232 £[2,3-b] T 2 -8-L LA H Y 72 n}H o] E

tert-%8 2-ZF 90 2-4-(3-24-3,4-U3| =298 = [3,2-b]FA-8-Ld=A])Hd FIEnrlH ol E

tert-%-9 4-(2,3-ton| I 2| d-4-L ZA))-2-ZF 2. 23d J}2u}Ho]E(3.50 g, 10.5 mmol)E 7FA31 WY
D1& o]&3te] tert-FE 2-ZFLE-4-(2-54-1,2-13| =292 2[2,3-b]H et -8-A A A 72 vl E
(2.71 g, 69%) 2 tert-%9 2-ZFQ7-4-(3-22-1,2-T]8 =298 E[2,3-b]FetH-8-L A Hd FEn}d|
©]E(0.96 g, 25%)2 LU}
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[0951]

[0952]

[0953]

[0954]

[0955]

[0956]

[0957]
[0958]

[0959]

[0960]

[0961]

[0962]
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tert-54 2-ZFQ 2-4-(2-24-1,2-03| =29 X [2,3-b] F F-8-L A H d 7= vy o] E

TH-NMR (DMSO-de), § {ppr), J (Hz): 8=12.58 (br's, 1H, NHAT), 8.03 (br s, 1H, NHacd),
8.41 (s, TH, Haom), 8.37 (d, J=5.5 Hz, 1H, Hp), 7.66 (vt, J=8.5 Hz, 1H, Harm), 7.24 (d, TH,
Harorm), 7.08 (, TH, Haar), 6.94 (d, J=5.5 Hz, 1H, Hpy), 1.47 ppm (s, OH, teri- Bu); °C
NMR (126 MHz, DMSO-ds): 5=155.8 (br), 154.6, 154.5 (d, Jrc=248 Hz), 153.1, 154.8 (br),
150.2 {d, Jec=10 Hz), 145.4, 144.3 (br), 125.7, 124.0 (d, Jro=12 Hz), 119.9 (br), 116.1 (d,
Jeg=3 Hz), $10.7, 108.7 (d, Jre=23 Hz), 79.4, 28.0 ppm; *F NMR (470 MHz, DMSO-dy):
5=-119.9 ppm; LC-MS (m/z): 373.4 (Vi+H, 100), rt=4.20 min; HRMS (5.45 min): m/z
CaabheF Ny, [M+H'T Ol CHEH HIAFRI: 373.13066; = & X|: 373.13099.

tert-H8 2-ZFQ2-4-(3-52-1,2-U3| =292 = [2,3-b] F Zz-8-L A w7t uld|o] E

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 6=12.90 (brs, 1H, NHAD, 9.01 (br s, 1H, NHBog),
8.38 (d, J=5.5 Hz, 1H, Hp), 8.17 (8, 1H, Haram), 7.68 {vt, J=8.5 Hz, 1H, Harom), 722 (d,
1H, Harom)s 7.01 (d, 1H, Harom), 6.67 (d, J=5.5 Hz, 1H, Hey), 1.47 ppm (s, OH, tert- Bu); °C
NMR (126 MHz, DMSO-d): 5=160.2, 156.4, 154.6 (d, Jrc=249 Hz), 163.1, 152.2, 151.2,
150.5 (d, Jre=10 Hz), 145.6, 125.8, 123.9 (d, Jro=12 Hz), 118.5, 116.0 (d, Jrc=3 Hz),
108.5(d, J:c=23 Hz), 108.8, 79.4, 28.0 ppm; *°F NMR (470 MHz, DMSO-dy): 5=-119.8
ppm; LC-MS (m/z): 373.1 (MHH, 100), rt=4.40 min; HRMS (5.84 min): m/z CyaHFN4O,
[M+H'Oll CHEF 2 &FX]: 373.13066,2 & XI:373.13071.

tert-#E-3-FF 2 2-4-(3-54-3,4-1 3 =232 2 [2,3-b] V] 2K -8~ S A]) sl d 7 2w o] £

tert-FH-3-FFQ 2-4-(2-54-1,2-H3| =R 2 2 [2,3-b] 7] #-8-A A i D 7} 2 upw o] E

H

08

(Y

N N
tert—-5-8 4-(2,3-t)olm =y g d-4-Y LA )- 3—* FoR2dd7EndolE(1 g, 2.99 mmol)E 7}A a1 HWY DIS
o] g3te] 2 7kA] o)Al EFHE(1.01 g, 90%)S 53/479] B2 ATt wAA =S Biotagedl 23 A S
o tert-FE-3-ZF22-4-(3- , EM*:EJ]E] [2,3-b] ¥ & H-8-A=A]) H L= nlH o] E(185 mg, 17%
TE) 9 tert-HE-3-ZF 90 2-4-(2-24-1,2-U3 =23 g E[2,3-b] T 2} -8-L L A)) H I 7} 2 u}H| o] E(370
mg, 34% FH)E WA Bdw At

-
=(
KNP
=5 A

01
-3,4

tert-FH-3-ZF 22 -4-(3-54-3,4-U3| =29 Z L [2,3-b] F ] -8-L FA) F 7L 2 vt o] E

TH-NMR (DMSO-dg), & (ppm), J (Hz): 1.55 (s, 9H, fert- Bu), 6.56 (d, 1H, Hey J=5.7 Hz),

7.37 (m, 2H, Harom), 7.67 (M, 1H, Haom), 8.22 (s, 1H, CH), 8.37 (d, TH, Hey, J=5.7 Hz),

9.75 (s, 1H, NH), 12.95 (s, 1H, NH). “G-NMR (DMSO-ds), 5 (ppm), J (Hz): 28.9, 80.6,

108.0, 107.4, 116.6, 118.7, 124.8, 135.4, 139.8, 146.4, 152.3, 153.2, 153.7, 155.1, 157.5,

161.5. '*F-NMR (5, ppm, DMSO-dg): -128.42, LC-MS (m7/2): 373 (M+H, 100) ,
=2.43min.
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[0963]

[0964]
[0965]

[0966]

[0967]
[0968]

[0969]
[0970]

[0971]

[0972]
[0973]

[0974]
[0975]

[0976]

[0977]
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tert-F-E-3-FF L 2-4-(2-54-1,2-U3| =29 2| =[2,3-b] F & -8-L A H I 7 2 v} o] E

"H-NMR (DMSO-d8), & (ppm), J (Hz): 1.53 (s, 9H, tert- Bu); 6.83 (d, 1H, Hpy, J=5.4 H2),
7.32-7.41 (M, 2H, Harom), 7.67 (M, 1H, Haom), 8.37 (d, 1H, Hey J=5.4 Hz), 8.45 (s, 1H,
CH), 8.75 (s, 1H, NH), 12.65 (s, 1H, NH). BC-NMR (DMSO-ds), & (ppm), J (Hz): 28.9,
80.8, 107.4, 110.0, 115.6, 124.6, 135.4, 139.8, 146.4, 152.3, 153.0, 153.9, 155.4, 157.5,
161.5. “F-NMR (8, ppm, DMSO-ds): -128.12. LC-MS (m/z): 373 (M+H, 100) ,
rt=2.33min.

kA 99

tert-38 3-(3-24-3 4-U3| =292 2 [2,3-b] 3 &-8-L 2 A)) #H 7t 2 H}w o] E

: NHBoc

tert-38 3-(2-24-1,2-U3| =29 2|2 [2,3-b] 3 &2 -8-L &A]) # d 7L 2 H}w o] E

NHEoc

sod

4-(3-N-(tert-F-EA 72K ) o} =55 A])-2,3-tolu] -1 2] (1.00 g, 3.16 mmol)S 7}A32 *H D1S 9]

43to]  tert-F¥  3-(3-24-3,4-U3 =292 E[2,3-b] I A -8-L A A DI EnpH 0| E(274 mg, 24%) H
tert-5-¥ 3-(2-84-3,4-U3| =292 =[2,3-b] I ZF-8-AFA]) A I 728} 0] E(445 mg, 1.26 mmol, 40%)E
\:}\}\q-

tert-5-82 3-(3-22-3,4-Us| =238 =[2,3-b] T A -8-L A H 7} 2 n}w o] E

IH-NMR (DMSO-d8), § (ppm), J (H2): 1.46 (s, 9H, tert- Bu), 6.59 (d, 1H, Hey, J = 5.6 Hz),
6.81-6.83 (m, 1H, Harr), 7.36-7.39 (m, 3H, Harar), 8.17 (8 1H, Haom), 8.35 (d, 1H, Hey6,
J = 5.6 Hz), 9.56 (s, 1H, NHBoc), 12.89 (s, 1H, NHiactame). LC-MS (m/z): 299 (M+H, 100).

tert-38 3-(2-24-3 4-U3| =292 2 [2,3-b] 3 &-8-L 2 A)) #H 7L 2 H}w o] E

"H-NMR (DMSO-dg), & (ppm), J (Hz):1.46 (s, OH, tert- Bu), 6.84 (ddd, 1H, Harom: J= 7.5 Hz
,J=2.4 Hz, J= 1.5 Hz), 6.86 (d, 1H, Hpy, J= 5.4 Hz), 7.33-7.39 (m, 2H, Harow), 7.42 (s,
1H, Ham) 8.36 (d, 1H, Hpy, J = 5.4 Hz), 8.41 (s 1H, Harom), 9.57 (s, 1H, NHaqo), 12.54 (s,
H, NHiactame). LC-MS (m/2): 209 (M+H, 100).

Sk 30

wE 3-(3-%4-3,4-03 =21 g = [2,3-b] I 2}

/©\002Me
® Nl

~

N ©

N
H

g
o
)
do
>
=
BN
2
B
I
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[0978]

[0979]
[0980]

[0981]

[0982]
[0983]

[0984]
[0985]

[0986]

[0987]
[0988]

[0989]
[0990]
[0991]

[0992]

[0993]
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WE 3-(2-22-1,2-0]3 =23 T = [2,3-b] I 2 -8-A LA ) Hl o] o] E

- : ~COo,Me
Xy
o —
N N

Wel 3-(2,3-to}u] =3 g
£ 5-3,4-U3 =292 E[2,
E[2,3-b]¥ ER-8-LZA])

r_Q
,.J;
2
fo
>

-AE A Zo 0] E(1.00 g, 3.86 mmol)E 7FX 3 WHY D1S o]-&3te] wE 3-(3-
-b]¥] g} -8-L S A ) Ml F ol o] E(402 mg, 35%) H wWE 3-(2-224-3,4-1 3 =2 g
W 2ol o] E(750 mg, 2.52 mmol, 65%)2 AT}

WE 3-(3-%4-3,4-03 =239 g = [2,3-b] 2} -8-L A Hl o] o] E

'H-NMR (DMSO- ds),
& (ppm), J (Hz): 3.85 (s, 3H, OMe), 6.68 (d, 1H, H,,, J = 5.6 Hz), 7.53 (ddd, 1H, H
8.2Hz,J=2.5Hz, J= 1.0Hz), 7.65 (, 1H, H,_, J-80Hz) 7.68 (dd, 1H,H_ . J=23
Hz, J= 1.6 Hz) 7.88 (ddd, 1H, H__, J=7.7 Hz , J= 2.5 Hz, J= 1.2 Hz), 8.17 {s 1H, H
8.39 (d, 1H, H,, J = 5.6 Hz), 12.93 (s, TH, NH). LC-MS (m/2): 208 (M+H, 100).

arom’

amm)‘

WE 3-(2-%4-3,4-0s =29 g 2 [2,3-b] ] 2}A-8-D LA ) H o o] E:

'H-NMR (DMSO-ds),
§ (ppm), J (Hz): 3.86 (s, 3H, OMe), 6.97 (d, 1H, Hpy,5, J = 5.3 Hz), 7.56 (ddd, 1H, Harem,
J=8.1 Hz, J=2.5 Hz, J=0.8 Hz), 7.66.(t, TH, Harom, J= 8.0 H2), 7.74 (dd, 1H, Haroms J= 2.1
Hz, J= 1.8 Hz) 7.89 (d, 1H, Hawom, J= 7.8 Hz), 8.39 (d, 1H, Hp,6, J =5.3 Hz), 8.43 (s 1H,
Harom), 12.58 {s, 1H, NH). LC-MS (m/z): 298 (M+H, 100).

Sk 31

tert-5-8 4-(3-24-3,4-U3 =298 E[2,3-b] 9 EF-8-LE| Q) Hd I EvlH o] E
Ho
S
N
|

X,
tert-549 4-(2,3-toln =y g d-4-dE] ) H 7L =rH o] E(1.058 g, 3.18 mmol)E 7FA 12 W D1S 9
o] A I ES FA uA2A DY), FEZF: 640 mg(54%) .

oo
ol
QoL

"H-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.50 (s, 9H, tert- Bu), 6.35 (d, J=5.4, 1H, Hp), 7.52
(d, J=8.7, 2H, Harom), 7-67 (d, J=8.7, 2H, Harm), 8.19 (d, J=5.4, 1H, Hpy), 8.20 (s, 1H,
Harom)s ©.70 (s, 1H, NHeoo), 12.84 (br s, 1H, NH); *G-NMR (DMSO-dq), 8 (ppm), J (Hz):
28.1,79.6, 114.6, 119.2, 119.5, 123.0, 136.7, 141.7, 143.3, 150.0, 150.9, 152.5, 152.6,
156.7; LC-MS (m/2): 371.1 (m+H, 100), rt=4.97 min).

2. g gy-2-mg-3-& 2 g rygz-3-yE-2-20 F] 173}

Sk 32

tert-5-8 2-ZF 90 2-4-(3-vd-2-24-1,2-03| =239 £ [2,3-b] 2 -8-I A Hd F}E2niHo|E

O\I<
H
N

o]
(LY
'//
N N
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[0994]

[0995]
[0996]

[0997]

[0998]
[0999]

[1000]
[1001]

[1002]

[1003]
[1004]

[1005]
[1006]

U D2 tert-H-8 4-(2,3-tlolr| =y P-4-L2A])-2-ZF 2 2 I 728 0] E(300 mg, 0.9 mmol)=

ZIHSd 10-2010-0096234

tert-F8 2-ZF 0 2-4-(2-WE-3-54-3,4-T3| =29 2| = [3,2-b] F Z2-8-L A A 72| o] E

EtOH(5 me)ell faNA7]3, ole FFWOE(L m¢, 9 mmol)S 3t Hol| A7), AL 16 Az F9F
3, ZAAE ogsta, 2 7}21 oAAE AY FZviEIH (At A, fldozA EtOAc)ol 23 ¥
c}.
tert-5¢€ 2-ZF ¢ 24 (3-v|€-2-24-1,2-0)3| =29 £ [2,3-b] T & -8-d A FHd Ft2vlH o] E: 200 mg
(58 %).

SLoE -1ﬂ
32

"H-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.47 ppm (s, OH, tert-
Bu); 2.48 (s, 3H, CHs), 6.88 (d; 1H, J=5.5 Hz, Hp,), 7.03 (d, 1H, Harom), 7.22 (d, TH, Harom),
7.66 (wt, J=8.5 Hz, 1H, Harom), 8.32 {d, J=5.3 Hz, Hpy), 9.00 (br s, 1H, NHBac),12.41 (brs,
1H, NHAD); ®*C-NMR (DMSO-dg), 5 (ppm), J (Hz): 28.0, 79.4, 106.8, 109.0, 116.0, 118.5,
123.9, 125.8,, 145.6, 150.5, 151.2, 152.2, 153.1, 156.4,160.3, , pprm;
F NMR (470 MHz, DMSO-dg): 5=-119.9 ppm; LC-MS (m/z): 331.1. (M+H-terf-Bu, 100),
11=4.36 min.

tert-5-8 2-ZTF ¢ Z4-(2-WE-3-&4-3,4-T)3| =23 £[2,3-b] T g} -8-L-L A AL FFE=nlH|o]E: 130 mg
(38%) .

"H-NMR (DMSO-ds), § (ppmy), J (Hz): 1.47 ppm (s, SH, tert-
Bu), 2.42 (s, 3H, CHy), 6.60 (d, 1H, J=5.5 Hz, Hpy), 7.03 (d, 1H, Harom), 7.22 (d, TH, Hawom),
7.66 (vt, *Jpy=8.5 Hz, 1H, Harom), 8.30 (d, J=5.3 Hz, Hpy), 9.00 (brs, 1H, NHgos), 12.77 (br
8, 1H, NHarom). "*C-NMR (DMSO-dg), 5 (ppm), J (Hz): 28.0, 79.4, 106.8, 109.0, 116.0,
118.5, 123.9, 125.8, 145.6, 150.5, 151.2, 152.2, 153.1, 156.4, 160.3. "°F NMR (470 MHz,
DMSO-dg): 8=-119.9 ppm; LC-MS (m/z): m/z 331.1(M+H-fert-Bu,100), rt=4.55 min

shA 33
tert-F8 4-(2-WE-3-84-3,4-13| =292 = [2,3-b ] & -8-L ZA)-2-(HEE ) F I 7} 2utH o] E

g
H

NTOX

\N\:\(

P

N” "N” Yo
H

tert-5-2 4-(2,3-tjo}n] 3 HU-4-A-Z A )-2-(HEHE] ) A D72 npH o] E(570 mg, 1.57 mmol)E 7}A]xL W
D2& o] &3le] 2 71A] oldAle] EFES AT, W &, vAAES AFsta, dESE A T UxA
o XA SEES WA BEEA AATH(131 mg).

SO 2

TH-NMR (DMSO-ds), 5 (ppm), J (Hz):1.45 (s, SH, tert- Bu): 2.39 (5, 3H, CHy); 2.43 (s, 3H,
CHy): 6.52 (d, 1H, Hey, J=5.6 Hz), 6.97 {dd, 1H, Haom, J=8.8 Hz, J=2.6 Hz), 7.15 (d, 1H,
Harom, J=2.6 H2), 7.36 (d, TH, Harom, J=8.6 Hz), 8.27 (d, 1H, Hp,J=5.8 Hz), 8.44 (s, 1H,
NHBoc), 12.75 (s, 1H, NH). LC-MS (m/z): 415 (M+H, 100) , i=4.78min,

Sk A 34

- 107 -



[1007]

[1008]
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[1016]
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[1020]

[1021]
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tert-28 4-(3-w&-2-L2-1 2-t)3| =29 2] £ [2,3-b] 7 g} -8-L 2 A)-2-(HHE] Q) T I 7} 2 nl| 0| E

g

H
N. 0.
hd ?(
o) u 0
|
tert—-5-8 4-(2,3-tjo}n| =y g d-4-A2A] ) -2-(HEE] ) A d 7L 2ntu| o] E(570 mg, 1.57 mmol)E 7FA|aL HH

=4
ES AT, MAAES Ay A &3 EtOAc) AolA AASH
ATH206 mg) .

D2E o]&sto] 2 7kA] o]dAel EF
of A4 stes A LTEA

"H-NMR (DMSO-ds), 8 (ppm), J (H2):1.45 (s, 9H, ter- Bu); 2.43 (s, 3H, CHy); 2.48 (s, 3H,
CHa); 6.83 (d, 1H, Hpy J=5.2 Hz), 6.98 (dd, 1H, Hawom, J=8.6 Hz, J=2.6 Hz), 7.15 (d, 1H,
Harom, J=2.6 H2), 7.35 (d, 1H, Haom, J=8.6 Hz), 8.31 (d, 1H, Hpy J=5.2 Hz), 8.45 (s, 1H,
NH), 12.51 (bs, 1H, NH). LC-MS (m/2): 531 (M+H+CsHgOs, 100), rt=4.78min.

Sk A 35

H 0o JYJI

tert-§-8 3-(2-W€-3-524-3,4-U3| =29 2| £ [2,3-b] T &2-8-L A Hd 72 upH o] E

o : NHBo¢

R/
/Z

tert-F8 3-(3-wE-2-&4-1,2-43 =292 = [2,3-b] ¥ -8-L A Fd Ft2nlH o] E

: NHBoc
I
N

4-(3-N-(tert=-FAZF2H ) o}r| o5 A])-2, 3-t]o}r| -9 2|l & 7px[aL W D2& o83k 2 7hA] oA
o] EFES AT, EFES ARvEIHI(EYN: C(HCl/EtOAc: 1/0914 0/1&2)3Fe] 41 tert-%4 3-
(2-mE-3-524-3 4-vs| =2y 2 =[2,3-b] 9 2H-8-A 5 Ad t2utvo]ES 4 uA=A I F(194
mg, 0.527 mmol, 11%), tert-%¥ 3-(3-WlE-2-54-1,2-t)3| =292 =[2,3-b] 9| e}31-8-A %A Hd 7F2 ]
O|EEZ A mA|EA] ATH(841 mg, 2.28 mmol, 48%).

X
/

l

tert-5-8 3-(2-WE€-3-24-3,4-U3| =23 2| £ [2,3-b ]| &FA-8-LdL AN HAY FL2nlr|o|E
"H-NMR (DMSO-dg), 8 (ppm), J (Hz):1.46 (s, 9H, tert- Bu), 2.43 (s, 3H, Me), 6.53 (d, 1H,

Hpy:5, J = 5.6 Hz), 6.81-6.83 (M, 1H, Haom), 7.36-7.37 (M, 3H, Harom), 8.27 (d, 1H, Hpy,6,
J =5.6 Hz), 9.56 (s, 1H, NHgoo), 12.75 (s, 1H, NHactame). LC-MS (m/z): 369 (M+H, 100).

tert-F4 3-(3-wE-2-&4-1,2-13| =292 =[2,3-b] ¥ -8-L A FHd Ft2nlH o] E

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.46 (s, OH, fert- Bu), 2.48 (s, 3H, Me), 6.80-6.83
(m, 2H, Hawom), 7.32-7.37 (M, 2H, Haom), 7.40 (s, 1H, Haan), 8.31 (d, 1H, Hpy, J =54 Hz),
9.55 (s, 1H, NHgog), 12.38 (s, 1H, NHjzctame). LC-MS (m/z): 369 (M+H, 100).

a+Al 36

- 108 -



[1022]

[1023]
[1024]

[1025]
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tert-F& 4-(2-WE-3-84-3,4-U3| =29 g £ [2,3-b]FH R -8-L SAD) UG A-1-d 7t Enh| o] E

% NHBoc
0

SN
Y
N ﬁ o]
tert-5-8 4-(3-WE-2-24-1,2-t)3 =292 £ [2,3-b] ¥ &R -8-U L&A )L} Z etal-1-U I 2ntd o] E

l NHBoc

0

X

N N
tert-4d 4-(2,3-tlopv v g d-4-dSAZ G- 1-A7t 2o ES 7PA 3L Wy D2E o] &3] o] A9
TFES Ao AFES ARnEIYI (SN CHLlo/EtOAc: 6/1914 0/1%, 1 th3 EtOAc/MeOH: 95/5)
ste] 4 tert-Fd€ 4—(2—1:%1%—3 £24-3,4-v 8| =292 = [2,3-b] 9 H-8- A SA) Y G- 1-d k2 nt o] E
2 o3t FA umAZA 4 F(401 mg, 0.958 mmol, 35%), tert-%€ 4-(3-WE-2-24-1,2-Us =2y
[2,3-b]H]}7-8-Ld-& A )}z ed-1-A 7t 2nty o] ES Al uA 24 AATH607 mg, 1.45 mmol, 53%).

tert-5g 4-(2-W€-3-24-3 4-0s| =232 T [2,3-b]F A -8-d LA}z ed-1-U 7} 2 uld o] E

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.53‘(45,16131, tert- Bu), 2.01 (s, 3H,

Me), 6.32 (d, 1H, H,, J =5.7 Hz), 7.38 (d, 1H, H,,, J = 8.2 H2), 7.65-7.58 (m, 1H, H
7.62-7.67 (m, 2H, H,_ ), 7.85(d, 1H, H,_, J =84 Hz),8.17 (d, TH, H, . J =86 H2),
8.20 (d, 1H, H,, J=56Hz),9.35(s, TH, NH, ), 12.82 (s, 1H, NH_,,.). BC-NMR (5,
ppm, DMSO-dg): 20.50 (CHs), 28.05 (teri- Bu), 79.03 (fert- Bu), 105.56, 116.89, 117.37,

121.10, 121.13, 123.56, 126.26, 126.52, 126.79, 129.23, 132.08, 145.63, 146.03, 150.51,
153.98, 156,28, 159.14, 160.49. LC-MS (m/z): 419 (M+H, 100).

aram)'

arom’

tert-F8 4-(3-Wg-2-&4-1,2-t)3| =29 8] £ [2,3-b] ¥ gH-8-L 2 A} Z ehal-1-U L 2 up| o] E

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.51 (s, 9H, teri- Bu), 2.52 (s, 3H,
Me), 6.58 (d, TH, Hpy,5, J = 5.4 Hz), 7.37 (d, 1H, Harom, J = 8.2 Hz), 7.53-7.64 (m, 2H,
Haror), 7.91 (d, 1H, Harom, J = 8.1 HZ), 8.14 (d, 1H, Harom, J = 8.5 H2), 8.22 (d, 1H, Hey.6,
J =5.4 Hz), 9.32 (5, 1H, NHaoc), 12.66 (5, TH, NHictame).  C-NMR (3, ppm, DMSO-dg):
20.93 (CHs), 28.05 (tert- Bu), 79.01 (fert- Bu), 108.55, 116.54, 118.89, 121.02, 121.48,
123.38, 126.23, 126.53, 126.59, 129.24, 132.03, 143.82, 144.89, 145.87, 152.08, 153.97,
154,52, 164.03. LC-MS (m/z): 419 (M+H, 100).

3. g etzl-2,3-t]2 o 29 w1y}

akA] 37

8-(4-ol) = H = A))F 2] £ [2,3-b] = & x1-2, 3(1H, 4H)-T] &

NH,

OH
\NO
|N/NO
H

HhH D3: Tlold 24 olE(2 ml) F tert-FE 4-(2,3-tolr|x ¥y d-4-d2A)])Hd 726 0] E(0.320 g,

1.0 mmol) o] &S mlojm=a} ¥H-37)(180 C, 150 W)olA 10 & w9k 2 3] WA 7Tt &HS WZA 7|, 1
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Ae oFsta, Yoerez AP, 8-(4-ohi) = A I E[2,3-b] T 2Fx1-2,3(1H,4H)-t] &S A 31|
ZA AAT(T70 mg, 25% ).

TH-NMR (DMSO-d6), 3 (ppm), J (Hz): 6.36 (d, 1H, J=5.7 Hz), 6.67 (d, 2H, J=8.6 Hz), 6.88
(d, 2H, J=8.6 Hz), 7.82 (d, 2H, J=5.7 Hz), 11.76 (bs, 1H), 12.28 (bs, 1H). LC-MS (m/2):
271(M+H, 100).

Sk 38

8-(4-o | -3-ZF 2 2 ¥ 5 A]) ¥ 2] [ 3,2-b] 3 &}%x1-2, 3(1H, 4H)-t] &

F

o™
] N
N” HIO
tert-#8 4-(2,3-tlobn] =3 g d-4-A GA))-2-FF 2 ZH| I 7t 2nlv| o] E

EtOH(10 me)oll &3A171a, tlod Sateo]E(10 m)E H7bsta, &9
o8 WAL oS PO*E} FA SetEs WA A A T skl

XL J:
_ll‘l

oft

: 0
Do

o

=

Y

<o}

[\)

=

TH-NMR (DMSO-dg), & (ppm), J (H2): 5.20 (br s, 2H, NHa), 8.44 (d, J=5.7, 1H, Hpy), 6.79
(M, 1H, Harom), 6.85 (M, 1H, Hawom), 6.98 (M, 1H, Haom), 7.91 (d, J=5.7, 1H, rHey}, 11.81 (s,
1H, NH), 12.34 (s, 1H, NH); "¥C-NMR (DMSO-ds), 8 (ppm), J (Hz): 107.4, 108.4 (d,
Jre=21.9), 113.0, 116.2 (d, Jec=3.0), 121.9 (br), 123.0 (br), 140.7, 143.2, 149.6 (d,
Jre=10.1), 151.2, 153.8 (d, Jrc=240), 154.8, 155.9; F-NMR (DMSO-ds), 5 (ppm), J (Hz):
-123.5 ppm; LC-MS (nmvz): 289.1 (M+H, 100).

4. 2-oln| v = F-3-2 02 g3}

a+A] 39

tert—4-& 4-(2-0}v| =-3-54-3 4-H | =29 2] 2 [2,3-b | 9] eh-8- L S A ) 2 gl - 1-d 72t o] E

% NHBoc
Q

ﬁjN\ NH,

® I

N H o]

tert-%-g 4-(3-opn|=-2-24-1 2-t)3| =28 2 = [2,3-b] ¥ A -g-d 2 A )T eEl-1-d It 2 rtd o] E

l NHBoc
Q

(S:Nfo
N
N” N7 TNH,

W D4 Ar w9171 el A 15 mee] - ol BhEol]l &EE tert-F-E 4-(2,3-TolH| = 2 d-4-L A )z e
-1-47tEntH o] E(1.16 g, 3.17 mmol)dll o¥ ZI2ERAEAIZEo|HHo|E A4tA(1.72 g, 9.51 mmol) & H7}
SQrr. ukSe BEEL 48 A|7F Bob wubste] SRAZT. Ao WztA7l &, Ado] FAHL. o= &
dste] olH== AT, Al o) dAE oFdt BEA ;A=A CME}(275 ng, 21%). &= AE soA =
Al71aL, ZHRES Et0Ac Foll thAl Heqlth, f7173S NallC0,0] 23} &9, 1 thg 4= AAsaL, Mgso4
Foll ] AN F, WE el FEAAGY. FFES AZvPEIHT(EE] A EtOAc/MeOH: 1/091A4] 9/1=2)3}
o] A2 o)AAE ket FA uAZA AATH463 mg, 35%).

N,

e

f
18 ot
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tert-5g 4-(2-0}n:=-3-& -3 4-U)3 =232 £[2,3-b] T 2} -8-L 2 A )}z eal-1-d 7} 2 nly o] E

"H-NMR (DMSO-ds), § (ppm), 4 (Hz):1.51 (s, 9H, tert- Bu), 6.31 (d, TH,
Hey,5, J = 5.6 Hz), 7.20 (d, TH, Harom, J = 8.2 Hz), 7.52-7.62 (M, 3H, Harom), 7.89-7.91 (m,
2H, Harom), 8.10 (d, 1H, Haom, J = 8.4 Hz), 9.26 (s, 1H, NHBoc), 12.61 (s, 1H, NHiactame)-
BC-NMR (DMSO-dg), & (ppm), J (Hz): 28.06 (C(CH5)), 78.91 (C(CHs)), 106.62, 115.63,
119.47, 121.28, 121.58, 123.43, 126.26, 126.42, 126.48, 129.44, 131.17, 142.99, 143.57,
147.15, 151.74, 1562.72, 154.07, 166.97. LC-MS (m/z): 420 (M+H, 100).

A2 o] dA tert-Fd 4-(3-ob-2-524-1,2-Us| =2 T X [2,3-b] T 2}F-8-L A Y2 & dll-1-U 2 vl | o]
E
TH-NMR (DMSO-dg), 5 (ppm), J (H2): 1.51 (s, OH, tert-

Bu), 6.28 (d, 1H, Hpy, J=5.5 Hz), 7.30 (d, 1H, Harom, J = 8.2 Hz), 7.62-7.53 (m, 2H,

Harom): 7.95 (d, 1H, Harom, J = 8.4 Hz), 8.00 (d, 1H, Harom, J = 5.5 Hz), 8.04 (¢, TH, Harom,

J=8.3Hz), 8.12 (d, 1H, Harom, J = 8.7 Hz), 9.29 (s, 1H, NHBoc), 12.41 (s, 1H, NHizctame)-

BC-NMR (DMSO-ds), & (ppm), J (Hz): 28.17 (fert- Bu), 79.06 (fer- Bu), 104.81, 114.12,

116.17, 119.24, 121.27, 121.77, 123.40, 126.52, 126.57, 129.39, 131.89, 144.40, 146.51,

146.90, 151.12, 151.13, 154.13, 154.89.

5. elegepzl-2-2 9 dedezl-3-2o] 2-oinw-gjeEaepz]l B 3-ojuje-de|eepriog o] {5

SFA) 40

tert-54 4-(3-Z 2298 % [2,3-b] A -8-L & A])-2-ZF 2 2| d 7= nly o] E

F

0 /<j(ﬁ'\g/o7<

W D5 N-F &2 SAlolu=(91 mg, 681 mol)E Ar #917] dtellA] 4 1,4-15414 m) 5 Efdd 23

(178 mg, 678 pmol)o] &oell FH7}sto] WA} gepols AQurt. 30 & F, tert-F4 2-FFQE-4-(3-F&-

3,4-0)8| =29 g 2 [2,3-b] 9 &K -8-L 2 A H D7t 2 ube| o] E(48 mg, 129 pmol)E & ol Hrlstm, &3

1 AIZE Bk 71 SFAAY. fAAA EEES Ao® YA, BN m)S H7MeE &, BE

S AT AR AFES CHCL3 me)ol €3A71a, (Et.02 HAH) Ae)zt A Ago] =dsigict. o
= 4 o]F Wi=(fast running band) 24 %Al 3FES F1(Et.0 T R=0.83), |5 #HA

1 1
A, 5% 34 mg(68 %).

"H-NMR (DMSO-ds), 3 (ppm), J (Hz): 1.48 (s, OH, fert- Bu), 7.09-7.13 (m, 2H), 7.32 (m,
1H, Ham), 7.71 (M, 1H, Hoory), 8.98 (d, 1H, J=5.3, Hpy), 9.06 (s, 1H, NHaog), 9.12 s, 1H,
Harom); "C-NMR (DMSO-ds), 3 (ppm), J (Hz): 28.0, 79.5, 108.8 (d, Jrc=23.1), 109.9,
116.2 (d, Jro=3.1), 124.3 (d, Jrc=11.8), 125.8, 120.3, 145.3, 149.8, 150.2 (d, Jxc=10.3),
150.8, 153.1, 154.6 (d, Jrc=248), 156.1, 161.0; *F-NMR (DMSO-ds), 5 (ppm): -119.6:
LG-MS (rm/2): 391.1 (M+H, 100), rt=4.40 min.

skAl 41

tert-F-4 4-(2-Z 2292 [2,3-b] & H-8-L A )-2-EF Q2 2 H| I 720l o] E

F
HYO\K
o) ° |
ry”
N7 N/j/

tert-H8 2-FF QL 2-4-(2-52-3, 4-H3| =22 =[2,3-b] v ZR-8-d5A) A7 2R o] ES ZpA oL "
D5E olgdte] Al =S AWM AAHomAM AT, F5F: 250 mg(50 %).



[1063]
[1064]
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'H-NMR (DMSO-dg), 5 (opm), J (Hz): 1.48 (s, OH, fert- Bu), 7.09-7.14 (M, 2H, Haom), 7.34
(m, 1H, Haom), 7.73 (M, 1H, Hawm), 8.97 (d, 1H, J=5.3, pyrH), 9.07 (s, 1H, NHBoc), 9.23 (s,
1H, Haom); C-NMR (DMSO-dg), 3 (ppm), J (Hz): 28.0, 79.5, 109.0 (d, Jec=23.1), 110.0,
116.4 (d, Jec=3.1), 124.5 (d, Jec=11.6), 125.7, 120.8, 146.6, 149.0, 149.8 (d, Jrc=10.3),
150.7, 153.1, 154.6 (d, Jre=248), 155.0, 160.1; "*F-NMR (DMSO-ds), § (ppm): -119.6; L.C-
MS (m/z): 391.1 (M+H, 100), rt=4.80 min.

SLA] 49

H o =&

tert-4g 2-EF.0 2 -4-(2- B2 Ee) w5 2 £ [2,3-b] 7] 2} 11-8-2 A ¥ -7k 2ol o] =

F o-<—-
H
N
jop
o (\o
SN N\)
LY
N N
W D6 REZH(500 w, IS Ar EH7] oA tert-Fd 4-(2-F 2239 %[2,3-b] &R -8-L A )-2-
ZF LRI 2] E(68 mg, 174 pmol)ol FH7}etar, FA &HE 45 - Tt A2oA Rk, o
o2 0010 m)E H7bsta, Hdd A uAE oyste] Al FFES FA uAZA Y. F5F: 69
mg(90%) .
'H-NMR (DMSO-de), & (ppm), J (Hz): 1.47 (s, 9H, tert- Bu), 3.69 (br s, 8H, N(CHCHz):0)
6.96 (m, 2H, Haom}, 7.04 (d, 1H, J=5.3, Hey), 7.15 (m, 1H, Haom), 7.59 (m, 1H, Haom), 8.57
(d, 1H, J=5.3, Hpy), 8.96 (s, 1H, NHgq), 8.88 (s, 1H, Haram); BC.NMR (DMSO-ds}, & (ppm),
J (Hz): 28.0, 44.5, 65.8, 79.3, 107.8 (d, Jec=23.1), 111.5, 1156.3 (d, Jrc=3.1), 122.9 (d,
Jec=11.6), 125.8, 128.8, 139.5, 147.8, 147.9, 151.1, 1562.3 (d, Jrc=10.3), 163.2, 154.8 (d,
Jec=248), 157.6; 1PFE-NMR (DMSO-ds), 8 (ppm): -120.3; LC-MS (m/z): 442.2 (M+H, 100)
rt=4.70 min.
SEA] 43
tert-5€ 2-ZF 90 24-(3-REZF =9I E[2,3-b]FFH-8-d2A])H d-7}2nlH o] E
F
H
N. 0.
(ﬁf TR
(o]
SO
NZ N N
(o
rEZy tert-F4 4-(3- 3w

(o3
1=l

223 E[2,3-b] 9 e1-8-L5A])-2-EF L 2o d 7t Entr o] ES 7}

ol
= )
D6 ol &3t ®A IFES WA TAZA AATE. FEFHF: 117 mg(89%).

TH-NMR (DMSO-de), & (ppm), J (Hz): 1.48 (s, OH, tert- Bu), 3.77 (m, 4H, N(CH,CH),0),
3.84 (m, 4H, N(CH,CH,),0), 6.72 (d, 1H, J=5.3, Hpy), 7.00 (M, 2H, Haem), 7.21 (M, 1H,
Harom), 7.83 (M, 1H, Harom), 8.85 (d, 1H, J=5.3, Hpy), 8.85 (s, TH, Harom), 9.00 (s, 1H,
NHgoo); PC-NMR (PMSO-dz), & (ppm), J (Hz): 28.0, 44.4, 65.9, 79.4,106.4, 108.2 (d,
Jre=23.1), 115.7 (d, Je=3.1), 122.6, 123.3 (d, Jrc=11.8), 125.9, 136.4, 146.7, 151.4 (d,
Jre=10.3), 152.2, 153.2, 153.8, 153.9, 154.7 {d, Jrc=248), 160.0; "F-NMR (DMSO-d;), &
(ppm). -120.0; LC-MS (n/z): 442.2 (M+H, 100), rt=3.48 min.

SLA] 44
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[1075]

[1076]
[1077]

[1078]
[1079]

[1080]

[1081]

[1082]

[1083]
[1084]

[1085]

[1086]
[1087]

ZIHSd 10-2010-0096234

tert-H-4 2-ZF 2 2-4-(3-(Hdolr| )T =[2,3-b] ¥ F7-8-L A ) 7t 2nfH o] E

Heotwl 8l tert-5F49 4-(3-F 29 %[2,3-b]HH-8-LFA)-2-ZF 2 It =ulH o] ES THA|
D6E o&ste] A =S WA A=A LAt FEF: 80 mg(90%).

k]
o
e

H-NMR (DMSO-dg), & (ppm), J (Hz): 1.47 (s, OH, fert- Bu), 2.95 (d, J=4.7, 3H, NHCH3),
6.62(d, 4=5.4, 1H, Hpy), 6.97 (M, 1H, Harom), 7.18 (M, 1H, Haror), 7.61 (m, 1H, Haory), 8.03
1(§>r 9, J=4.7, 1H, NHCHy), 8.30 (s, 1H, Harom), 8.55 (d, J=5.4, 1H, Hay), 8.97 (s, 1H, NH);

C-NMR (DMSO-de), & (ppm), J (Hz): 27.1, 28.0, 79.4, 105.6, 108.3 (d, Jre=23.0), 115.8
(d, 5c=2.9), 122.3, 123.4 (d, Jrc=11.8), 125.8 (br), 139.7 (br), 151.3 (d, Jre=10.0), 152.8,
163.2, 1634, 154.7 (d, Jkc=248), 155.3, 160.1; “F-NMR (DMSO-dg), 5 {ppm): -120.0;
LC-MS (m/z): 386.1 (M+H, 100), rt=3.13 min.

SFA) 45

tert-5-8 2-ZFQ Z-4-(3-(4-vd o g-1-¢)d gl =[3,2-b] ¥ 2R -8-A A F I 7} 2 np o] E

O ijf“?foK

iy
fe
&
&
I
o
<
=
)

N-vdo At 2 tert-F8 4-(3-

Ppr-s-d S A )-2-E %0 2 Ul 2rlHo| EE 74 1
W D6 o] Sl WAl HYBS F4) nARA Ak &

=2k 142 mg(92%).

H-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.47 (s, 9H, tert- Bu), 2.24 (s, 3H, CH3), 2.46 (m,
4H, N(CH,CH;)zNMe), 3.84 (m, 4H, N(CH-CH;).NMe), 6.68 (d, J=5.3, 1H, Hz,), 6.98 (m,
1H, Haom), 7.19 (M, TH, Haom), 7.61 (M, 1H, Haom), 8.62 (d, J=5.3, 1H, Hpy), 8.84 (s, 1H,
Harom)s 8.97 (s, TH, NAH); “C-NMR (DMSO-dq), & (ppm), J (Hz): 28.0, 43.9, 45.6, 54.2,
79.4, 108.2, 108.2 (d, Jc=22.8), 115.7 (d, Jec=3.1), 122.4, 123.4 (d, Jrc=11.9), 125.9,
136.4, 151.4 (d, Jrc=10.0), 152.3, 153.2, 153.7, 154.7 (d, Jrc=248), 160.1;

“F.NMR (DMSO-dg), 3 (ppm): =120.0; LC-MS (m/z): 455.2 (M+H, 100), rt=2.43 min.

A 46

tert-F8 4-(3-(tjHEo}r| ) 3] 2] = [3,2-b] 3] 2 -2-Z 20 2y d 7t Eny o] E

>
P
e
do
>

F

/©/NHBOC
o)
P!

N7 N7 rii/

tert-F49 4-(3-2 223 %E[2,3-b] I H-8-UZA)-2-FF L2 7L 2 0[] E(270 mg, 0.67 mmol) R T]w|
Holls 7HA A W D6S ol8ste] AEES B uARA AT #5233 mg(91%).

- 113 -



[1088]
[1089]
[1090]

[1091]

[1092]

[1093]

[1094]
[1095]

[1096]

[1097]
[1098]

3IHSd 10-2010-0096234

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.47 (s, OH, fert- Bu), 2.95 (d, J=4.7, 3H, NHCHS),
6.62 (d, J=5.4, 1H, Hpy), 6.97 (M, TH, Harom), 7.18 (M, 1H, Haom), 7.61 (M, 1H, Harer), 8.03
(or q, J=4.7, 1H, NHCH), 8.30 (s, TH, Harom), 8.55 (d, J=5.4, 1H, Hp,), 8.97 (s, 1H, NH);
BC.NMR (DMSO-dy), 3 (ppmm), J (Hz): 28.0, 37.4, 79.4, 105.8, 108.2 (d, Jrc=23.0), 115.7
(d, Jec=2.9), 122.0, 123.4 (d, Jc=11.8), 125.9 (br), 136.1, 151.5 (d, Jrc=10.0), 152.5,

153.2, 163.5, 154.7 {d, Jrc=248), 160.1; “F-NMR (DMSO-ds),  (ppm): -120.0; LC-MS
(m/z): 400.1 (M+H, 100), rt=1.97 min.

6. the A ohe veEvgA=oro] s}

Sk A 47

tert=38  4-(3-%2-2-(Ee|EF 0 2o 8)-3,4-0) 8| = 23] 2] % [2,3-b] 9] ehx1-8-21 S A L EHel-1- 1k 2 v

o]E

tert-F8  4-2-F4-3-(EdEFoavd)-1,2-Hs| =29 =[2,3-b] 9 #-8-Ld SAD 2 & =-1-L 7} = np]

o]E
lNHBnc
o)
N i _o
' o o ¥
N N
¥
H
WH D7 Ar 9171 shelA aEa 5 171“'4*% 20 mle] ¥ e ¥ tert-5F¥ 4-(2,3-t]oln -] g
Ed—4—%‘%"])‘%E%%—l—%‘?}éﬂ}lﬂh] 1.00 g, 2.73 mmol)ol] o€ EgZFQ 23 W o|E(697 mg, 0.50 ml,
4.10 mmol)E H7FstAAth. vbE EES 3 AR 59 FFAIZIHA wHksilth, A-2oA WA F 370
PAAH NI, olE oFstn EtZOE A4t tert-FE 4-(3-2A4-2-(EgZFo2vE)-3 4-t)3 =2y =

[2,3-b]F&R-g-d 2 )z ead-1-g7t2uld o] EE WA w24 AATH(116 mg, 0.246 mmol, 9%). ojAS
AE dhollA ZEARY. FAFES A2vtEId (&8 d: CHCly/EtOAc: 4/1@1*1 0/12) <3t st A2 A

A2 o] AAE AATHB40 mg, 1.14 mmol, 42%).

A1 o] AA tert-HE 4-(3-S42-2-(EfEF e 2WE)-3 4-ts| =238 % [2,3-b] ¥ e-8-d A Yz edl-1-
d7l=ulvo] E

TH-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.52 (s, OH, tert-
Bu), 6.37 (d, 1H, Hey d = 5.7 Hz), 7.45 {d, 1H, Harom, J = 8.2 Hz), 7.64-7.57 (m, TH, Haom):
7.62-7.65 (m, 1, Harom), 7.69 (d, 1H, Harom, J = 8.2 H2), 7.80 (d, 1H, Hyom, J = 8.4 H2),
8.18 (d, 1H, Haroen, J = 8.6 Hz), 8.37 (d, 1H, Hay, J = 5.7 Hz), 9.38 (s, 1H, NHBoc), 13.55
(s, 1H, NHiaciams). *C-NMR (DMSO-ds), 8 (ppm), J (Hz): 28.04 (fert- Bu), 79.09 (fert- Bu),
105.71, 116.54, 117.35, 118.78, 120.84, 120.97, 123.62, 126.06, 126.58, 126.97, 129.09,

132,63, 143.17, 145.24, 146.71, 153.20, 153.90, 154.84, 162.26. LC-MS {m/z). 473
(M+H, 100).

A2 o] A tert-HE 4-(2-FA-3-(EgZF e zvd)-1,2-s| =292 [2,3-b] T e H-8-d2A )Y edl-1-
A2l o] E
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[1099]
[1100]
[1101]

[1102]

[1103]
[1104]

[1105]
[1106]

[1107]

[1108]

[1109]

[1110]

[1111]

'H-NMR (DMSO-dy), & (ppm), J (Hz): 1,53 (s, 9H, fert-
Bu), 6.76 (d, 1H, H,, J =5.3 Hz), 7.43 (d, 1H, H,, , J =82 Hz), 7.55-7.58 (m, 1H, H, ),
7.63-7.69 (m, 2H,H__ ), 7.92(d, 1H,H,_,J=8.4Hz),817(d, 1H,H,__, J =86 Hz),
8.39 (d, 1H, H,, J=5.3 Hz), 9.38 (s, 1H, NH,,), 13.51 (s, 1H, NH_ ). "C-NMR

(DMSO-dg), § (ppm), J (Hz): 28.06 (tert- Bu), 79.08 (fert- Bu), 90.66 (CFs), 110.72,
116.81, 118.62, 120.88, 120.97, 121.42, 123.17, 123.46, 125.47, 126.07, 126.68, 129.25,
132.38, 145.51, 146.71, 151.66, 153.97, 166.38. L.C-MS (m/z): 473 (M+H, 100).

arom’

(V) Boce] ©H 35

aFA] 48

8- (4-0| =-3-Z 2 R H =) I B £ [2,3-b] T &2 -2(1H)-&

F

/©/NHZ
T H
_x o]

tert-F4 2-ZFQ2F-4-(2-24-1,2-U3| =292 %=[2,3-b]
uieh Zehka=d H7bseltt.

HI El:

mg, 671 umol)E Ar ¥9]7] dfoA
= HUbskal, €98 5 A3F F<tk 7)
:I

;

=

AT pHE

TH-NMR (DMSO-ds), & (ppm), J (Hz): 5.19 ppm (br s, 2H, NH3), 6.79 (d, J=5.4 Hz, 1H,
Hpy), 6.88-6.82 (m, 2H, Hareom), 7.06 (M, 1H, Hawn), 8.32 (d, J=5.4 Hz, 1H, Hpy), 8.40 (s,
1H, Harom), 12.49 (br s, 1H, NHAr). *C-NMR (DMSO-dg), 5 (ppm), J (Hz): 108. (d, Jre=21
Hz), 109.3, 116.3 (d, Jrc=6 Hz), 117.1 (d, Jrc=3 Hz), 119.2 (br), 134.7 (d, J:c=13 Hz),
142.6 (d, Jec=9 Hz), 144.0 (br), 145.4, 150.1 (d, Jrc=240 Hz), 163.2, 154.5,155.6 (br); LC-
MS {(m/z): 273.1(M+H, 100), rt=2.37 min

Sk A 49

8—(4-0p| =-3-Z 2 R =) 3| 2| £ [2,3-b] T &} 2 -3(4H) -

F

/Cj/ -
Q
ﬁN\l
=
N N (o]
H

tert-%-¢
ElS o]&

2 &=
191 mg(93%) .

Fo2-4-(3-&4-3,4-T3 =8
3} Jxﬂ SIHES AY. 5

H-NMR (DMSO-de), & (pprm), J (Hz): 5.21 ppm (br s, 2H, NHy); 6.52 (d, J=4.8 Hz, 1H,
Hey), 6.89-6.82 (M, 2H, Harm), 7.05 (d, 3Jrc=115 Hz, 1H, Harom): 8.17 (5, 1H, Haron), 8.32
(d, J=4.8 Hz, 1H, Hey), 12.86 (br s, 1H, NHAr); *C-NMR (DMSO-dg), 3 (ppm), J (Hz):
105.5, 108.8 {d, Jrc=21 Hz), 116.4 (d, Jre=6 Hz), 117.0 (d, Jrc=3 Hz), 118.0, 134.6 (d,
Jeg=13 Hz),142.6 (d, Jec=0 Hz), 145.3, 150.8, 150.1 (d, Jrc=241 Hz), 152.1, 156.5, 161.7;
9F NMR (470 MHz, DMSO-dy): 5=-131.2 ppm; LC-MS (m/z): 273.1(M+H, 100), t=2.86

min.

Sk 50
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. _tﬂl:ﬂ— %ﬂ_‘—l %%7\1’7]1,

[3,2-b] ¥ B} A -8-L =

SIS

10-2010-0096234

192 H-8-g LA Hd ﬂeﬂ}lﬂ]O]E(%O

TBAF(THF % 7 m¢e] 1M &
4 FFES H0(80 m) =

o Fatal FFAM(30 m) o= 2 3

ADEY FFEHH O EE JFA A

, 7 mmol)

84

AE

i
e



[1112]

[1113]

[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]
[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

ZIHS3d 10-2010-0096234

8-(4-o}) =-3-(WEE| ) H =5 A A 2| =[2,3-b] H &} -2(1H) -

s

(o]

H. o
\T
l//
N° N

tert-Fe-2-(WEE e ) 4-(2-82-1 2-t3| =29 g 2 [2,3-b] ¥ 2 -8-A 2 A] ) #H d 72 u}H]| o] E (170 mg,
0.4mmo1)E 7FA3L WY E1S o] &3lod, #A sgES Jd24 Bz A A8l mg, 63%).

H-NMR (DMSO-dg), & (ppm), J (Hz):2.36 (s, 3H, CHs); 5.19 (s, 2H, NH), 6.75 (d, TH, Hey
J=5.3 Hz), 6.79 (d, 1H, Haom: J=8.6 Hz), 6.90 (dd, 1H, Harom, J=8.6 Hz, J=2.5 Hz), 7.07 (d,
H, Hoom, J=2.5 Hz), 8.31 (d, 1H, Hp, J=5.3 Hz), 8.39 (s, 1H, NH or CH), 12.48 (s, 1H,
NH). C-NMR (DMSO-ds), 8 (ppm), J (Hz): 15.7, 108.9, 114.8, 119.8, 120.7, 121.8,
143.6, 145.0, 145.3, 154.4. LC-MS (m/z): 301 (M+H, 100), rt=2.90min.

Sk A 51

8-(4-o}r| =3~ (W E] ) ¥ 5] ) 3] ] &= [3, 2-b | 9] &4 -3 (4H) -

~s

0
Cr
| =

N N o]

H

tert-5€ 2-(HEE Q)-4-(3-&2-3 4-03| =29 L [3,2-b]F &K -8-d 2] ) A d 728} 0] E(110 mg, 0.3
mol)E 7FA2 WY E1& o] 83te, HA IJFES A BE2A AAJATH63 mg, 76%).

"H-NMR (DMSO-dg), 5 (ppm), J (Hz): 2.37 (s, 3H, CHs); 5.18 (s, 2H, NiH,), 6.48 (d, 1H,
Hepy J=5.6 Hz), 6.79 (d, 1H, Haom, J=8.6 Hz), 6.87 (dd, 1H, Harom, J=8.6 Hz, J=2.6 Hz),
7.04 (d, 1H, Haom, J=2.6 Hz), 8.16 (s, 1H, NH or CH), 8.29 (d, 1H, Hp, J=5.6 Hz), 12.82
(s, 1H, NH), "™C-NMR (DMSO-ds), 5 (ppm), J (Hz): 15.8, 105.2, 114.8, 117.8, 119.7,
120.8, 121.5, 143.7, 144.9, 145.1, 150.5, 151.9, 156.4, 161.8. LC-MS (m/z): 301 (M+H,
100), rt=3.35min.

Sk A 59

8-(4-opn| :=-3-FF L =9 35 A )-3-m D ¥ 2 &= [ 3, 2-b] ¥ 2Fxl-2(1H) -

F

o}
PO
P
N N
tert-F8 2-FFQ24-(3-ME-2-%4-1,2-U3 =292 £[2,3-b] A R8-S5 AL F=HlEo|EE 71X
Iy E1E ol &akAth; & 96%.
"H-NMR (DMSO-dg), 8 (ppm), 4 (Hz): 2.48 ppm (s, 3H, CHj), 8.72 (d, 1H, J=5.3 Hz, Hp),
6.84 (M, 2H, Hawm), 7.03 (m, 1H, Hawom), 8.27 (d, J=5.3 Hz, 1H, Hg), 12.32 (br's, 1H,
NHAr); *C-NMR (DMSO-ds), 5 (ppm), J (Hz): 28.0, 79.4, 106.8, 109.0, 116.0, 118.5,
123.9, 125.8, 145.6, 150.5, 151.2, 152.2, 153.1, 156.4,160.3; °F NMR (470 MHz, DMSO-

de): 5=-131.3 ppm; LC-MS (2.79 min): 287.1 (M+H, 100)

Sk A 53
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[1127] 8-(4-0}m =-3-Z 2 0 2 ¥ = A])-2-w & ¥ 2| ;[ 2,3-b] 3] &2 -3(4H)-&
F
jog
[e)
AN N\
P
N N [s}
[1128] H
[1129] tert-F8 2-ZF 90 Z4-(2-WE-3-24-3 4-1 3 =29 = [2,3-b] T W -8-A A A FtEHIH O] EES 1A
Y E1S o] &3k ®A FES 97% FEE A
TH-NMR (DMSO-ds), 3 (ppm), J (Hz): 2.43 ppm (s, 3H, CHs), 5.18 (brs, 2H, NH,), 6.46 (d,
J=4.8 Hz, 1H, Hy,), 6.81 (M, 1H, Haom), 7.02 (8, 1H, Harom), 8.23 (d, J=4.8 Hz, 1H, M),
12,70 (br s, 1H, NHAR; "°F NMR (470 MHz, DMSO-de): §=-131.2 ppm; LC-MS (m/z2):
[1130] 287.1 (M+H, 100), rt=3.20 min. .
[1131] SHA 54
[1132] 8-(4-o}n =-2-ZFQ 2|5 A I 2 [ 2, 3-b] 7] 2} -3 (4l —=
F NH,
o]
X N\
PGS
N N [¢]
[1133] R
[1134] tert-F8-3-ZF 0 2-4-(3-&4-3 4-U3| =29 2] £ [2,3-b] 9 &2-8-Ld 2 A H I 7t EulH 0] E(335 mg, 0.9
mol)E 7FA|al WY E1& o] &35te] HA sES 24 BdEA AATH164 mg, 67%).
H-NMR (DMSO-ds), 3 (ppm), J (Hz): 5.66 (bs, 2H, NH2); 6.57 (d, 1H, Hpy, J=5.4 Hz),
6.72 (9d, 1H, Hawom: J=8.7 Hz and J=2.0 Hz), 6.84 (dd, 1H, Harom, J=12.6 Hz and J=2.5
Hz), 7.20 (t, 1H, Harom, J=8.8 Hz), 8.21 (s, 1H, CH), 8.38 (d, 1H, Hpy, J=5.7 Hz). C-NMR
(DMSO-ds), § (ppm), J (Hz):: 105.1, 106.0, 114.0, 118.7, 124.8, 133.0, 145.0, 146.4,
152.1, 153.2, 155.8, 157.5, 161.9. "F-NMR (3, ppm, DMSO-d6): -129.18. LC-MS (m/z):
273 (M+H, 100} , rt=1.45min.
[1135]
[1136] 3LA 55
[1137] 8-(3-oln] .| A F 2] = [2,3-b] T 2F1-3(4H) -
l s
N E 0
[1138]
[1139] tert=8 3-(3-%4-3,4-03| =29 2 % [2,3-b] 7 2} -8-A & A s 7L 2 vl 0] E(226 mg, 0.638 mmol)E 7}
A3 Y E1E o] &3te] #Al stgES kg A A RA AATH(132 mg, 0.519 mmol, 81%).
TH-NMR (DMSO-de), 3 (ppm), J (Hz): 5.37 (bs, 2H, NH,), 6.30 (ddd, 1H, H, __ J=7.9Hz,
J=2.3 Hz, J= 0.7 Hz), 6.35 (t, 1H, H,_ ., J=2.2 Hz), 6.50 (ddd, 1H, H__ ., J=8.1Hz ,J=
2.0Hz, J=0.8 Hz), 6.58 (d, 1H, H,, J =5.6H2), 7.11(t 1H, H,, J=8.0Hz), 816,
1H,H__ ), 8.33 (d, TH, H,, J=5.6 Hz), 12.84 (s, 1H, NH). "°C-NMR (DMSO-d), 5 (ppm),
J (Hz): 105.03, 106.21, 106.83, 111.13, 118.24, 130.33, 145.30, 150.75, 150.78, 151.89,
[1140] 154.70, 156.36, 160.82. LC-MS (m/z): 255 (M+H, 100).
[1141] 34 56
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[1142] 8-(3-obm 1w 35 A]) 3 2] £ [ 2, 3-b] 7 20 -2(1H) -2
ﬁi’“f
|
[1143] e
[1144] tert—48 3-(2-92-1,2-03| =292 £ [2,3-b] 9 2H1-8-U 5 A H I 7k 20l o] (635 me, 1.8 mmol)E 7HA 3L

W E1S o] 835te] ¥A sES oFsh A mAA IATH(123 mg, 0.484 mmol, 27%).

TH-NMR (DMSO-ds), & (ppm), J (Hz): 5.38 (bs, 2H, NHy), 6.37 (ddd, TH, Harom, J=7.9 Hz ,
J=2.3 Hz, J= 0.7 Hz), 6.35 (t, 1H, Haum, J=2.2 Hz), 6.50 (ddd, 1H, Harom, J= 8.1 Hz, J=
2.0 Hz, J= 0.8 H2), .85 (d, 1H, Hpy, J =5.6 Hz), 7.11 (1, 1H, Hauom, J = 8.0 Hz), 8.16 (s,
1H, Harom), 8.35 (d, 1H, Hpy, J=5.3 Hz), 8.40 (5, 1H, Haom), 12.49 (s, 1H, NH). LC-MS
(m/z): 255 (M+H, 100).

[1145]
[1146] 3k 57
[1147] 8-(3-ou| | A )-2-H DI 2 £ [2,3-b] 7] 271 -3(4H) -
f\I”\
]N/ N o
[1148] ;
[1149] tert-52 3-(2-WE-3-%4-3 4-Us| =29 = [2,3-b] YA -8-Ld A A I I Z R O] E(190 mg, 0.5 mmol)
5 7HA 2 B 1S o]835te] HA SES oFst A nAZA AATH120 mg, 0.447 mmol, 90%).
TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 2.42 (s, 3H, Me), 5.37 (bs, 2H, NHy), 6.31 (d, 1H,
H,,., J=7.9Hz), 8.36 (s, 1H, H,__ ), 6.50(d, 1H, H . J= 8.0 Hz), 6.53 (d, 1H, H,,
J=57Hz), 712t 1H,H,, J=8.0Hz), 826, 1H, H, J=57 Hz), 12.77 (s, TH, NH).
BC-NMR (DMSO-dg), & (ppm), J (Hz): 20.49 (Me), 105.26, 105.96, 107.08, 111.14,
117.72, 130.40, 145.96, 150.38, 150.84, 154.87, 156.61, 1568.70, 160.10. LC-MS (m/z):
269 (M+H, 100).
[1150]
[1151] 34l 58
[1152] 8-(4-olv s dE Q) ¥ F = [2,3-b] ] & -3(4H) -2
S
ff’\
\Nl Nlo
[1153] H
[1154] tert-58 4-(3-24-3,4-Us| =292 E[2,3-b] 92 -8-LE| o)A d 7 EnlH 0] E(438 mg, 1.18 mmol)Z 7}A
I WY E1E o83t ¥Al sFgES A nAZA AAJv. $5Z: 160 mg(50%).
TH-NMR (DMSO-dg), 8 (ppm), J (Hz): 5.68 (br s, 2H, NH)), 6.39 (d, J=5.3, 1H, Hey), 8.71
(d, J=8.3, 2H, Haom), 7.22 (d, J=8.3, 2H, Harom), 8.17 (m, 2H, Hpy), 12.78 {br s, 1H, NH);
3C-NMR (DMSO-ds), 8 (ppm), J (Hz): 110.0, 114.5, 115.2, 123.0, 137.1, 143.2, 149.9,
150.7, 151.0, 154.1, 156.7; LC-MS (m/z): 271.0 (M+H, 100), ri=3.46 min.
[1155]
[1156] 341 59
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[1158]
[1159]

[1160]
[1161]

[1162]

[1163]
[1164]

[1165]
[1166]

[1167]

[1168]
[1169]

ZIHSd 10-2010-0096234

2-EFQRA4-(3-REZY Y E[2,3-b] 8- F Aot

22 w92 £ [2,3-b] T & -8-L- A H D72 upH 0] E(100 mg, 0.23 mmol)E

'H-NMR (DMSO-dg), & (ppm), J (Hz): 3.76 (m, 4H, N(CH,CH;),0), 3.82 (m, 4H,
N(CHACH,)z0), 5.16 (s, 2H, NH,), 6.52 (d, 1H, J=5.3, Hp,}, 6.80-6.88 (m, 2H, Harm), 7.03
(m, 1H, Haom), 8.55 (d, 1H, J=5.3, Hp,), 8.82 (s, 1H, Hanr); *C-NMR (DMSO-de), 8
(opm), J (Hz): 44.4, 65.9, 104.5, 108.7 (d, Jrc=21.2), 116.4 (d, Jrc=5.8), 117.0 (d,
Jee=2.9), 122.3, 184.4 (d, Jre=12.9), 135.9, 143.2 (d, Jrc=9.5), 150.2 (d, Jec=240), 151.8,
153.2, 153.9, 161.6; *F-NMR (DMSO-ds), 8 (ppm): -131.3; LC-MS (m/z); 342.1 (M+H,
100), 1t=2.03 min.

Sk A 60

8-(4-op] =-3-ZF L o ADN-v & ] 2] :=[3, 2-b] 7] 2}X] -3~}

tert-H8 2-ZFQ 2-4-(3-(v ol =) g = [2,3-b] ¥ 2}H-8-L 2 A H I 72| o] E(65 mg, 0.17 mmol)E
S o] &3te] 41 mgel ¥A FFES AATHEE%).

H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.95 (d, J=4.6, 3H, NHCHS), 5.17 (s, 2H, NH2), 6.45
(d, J=5.4, 1H, Hp,), 6.80-6.88 (m, 2H, Haom), 7.02 (M, TH, Harom), 8.03 (br q, J=4.6, 1H,
NHCH), 8.31 (s, 1H, Harom), 8.48 (d, J=5.4, 1H, Hey);

1BC.NMR (DMSO-ds), 5 (ppm), J (Hz): 27.1, 104.0, 108.7 (d, Jrc=21.2), 116.4 (d, Jrc=5.6),
117.0 (d, Jre=21.2), 121.9, 134.3 (d, Jpe=12.9), 139.2 (br), 143.2 (d, Jec=9.3), 150.2 (d,
Jec=240), 152.7, 153.1, 155.3, 160.1; °F-NMR (DMSO-ds), & (ppm): ~131.3; LC-MS (m/2):
286.1 (M+H, 100), rt=1.87 min.

tert-%8 2-ZF2-4-(3-(4-vEF I 2}-1-4) I £ [3,2-b] F & -8- L SAD A D 7L EnpH| o] E(125 g,
0.28 mmol)E 7FA2L W E1S o]&3te] ®Al sIES 4 uAZA AATE. 52 76 mg(75%).
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[1170]
[1171]

[1172]

[1173]

[1174]

[1175]
[1176]

[1177]

[1178]

[1179]

[1180]
[1181]

[1182]

[1183]

[1184]

TH-NMR (DMSO-d¢), & (ppm), J (Hz): 2.24 (s, 3H, CHs), 2.46 (m, 4H, N(CH,CH,).NMe),
3.84 (m, 4H, N(CH,CH,)2NMe), 5.16 (s, 2H, NH2), 6.49 (d, J=5.3, 1H, Hp,), 6.80 (m, 1H,
Harem), 6.86 (M, TH, Hawm), 7.02 (M, TH, Harom), 8.53 (d, J=5.3, 1H, Hey), 8.83 (s, 1H,

Harom); *C-NMR (DMSO-d:), § (ppm), J (Hz): 43.9, 45.7, 54.2, 104.4, 108.7 (d, Jre=21.1),

116.4 (d, Jrc=5.8), 117.0 (d, Jrc=2.8), 122.1, 134.4 (d, Jrc=12.8}, 136.0, 143.2 (d,

Jrc=9.4), 150.2 (d, Jec=240), 152.0, 153.5, 153.8, 161.6; "F-NMR (DMSO-dg), § (ppm): -
131.3; LC-MS (0.67 min): m/z C15HzoFNsO [M+H'T.0ll CHEF | &HX]:355.1; & & X] : 355.1.

Sk A 62

H o Y&

8—(4-0}) x=-3-(H D E] ) F| = A )-2-w & 7] 2| £ [2,3-b] 7] &} {1 -3(4H)-&

g

o}
I S N\
N/ N” ~o
H

tert-Hg 4-(2-9"g-3
al

_o
mg, 0.3 mmol)E 7}X !

-3
W E1S o] &38}9]

FLI

A stEs A B
H-NMR (DMSO-de), 5 (ppm), J (Hz): 2.37 (s, 3H, CHy); 2.42 (s, 3H, CHy); 5.17 (bs, 2H,
NH2), 6.43 (d, 1H, Hpy J=5.6 Hz), 6.79 (d, 1H, Hawem, J=8.6 Hz), 6.86 (dd, 1H, Harom, J=8.6
Hz, J=2.6 Hz), 7.04 (d, 1H, Hawm, J=2.6 Hz), 8.21 (d, 1H, Hpy, J=5.6 Hz), 12.69 (s, 1H,
NH). C-NMR (DMSO-dg), 5 (ppm), J (Hz): 15.6, 20.3, 105.0, 114.8, 117.1, 119.7, 120.8,
121.8, 143.7, 144.8, 145.3, 150.4, 156.2, 158.4, 161.0. LC-MS (m/z): 315 (M+H, 100) ,
t=3.68min.

a4 63

8- (4-o}m) =-3-(H| D E] Q) F| A )-3-w & 9 2] = [2,3-b] 3 &} {1 -2(1H)--&

o
? H
l = -

N N

tert-5Fg  4-(3-Wd-2-24-1,2-03 =2y 2 2 [2,3-b] ¥ 2}x-8-A
mg, 0.48 mmol)S 7}A| 3 Wb E1& o] &38te] TA 3AES A B

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.36 (s, 3H, CHy); 2.37 (s, 3H, CHa); 5.19 (s, 2H,
NH2), 5.96 (d, 1H, Hpy, J=5.5 Hz), 6.75 {d, 1H, Haom, J=8.4 Hz), 6.88 (dd, 1H, Harom,
J=8.5 Hz, J=2.6 Hz), 7.06 (d, 1H, Harom, J=2.6 Hz), 8.28 (d, TH, Hp,, J=5.5 Hz), 12.33 (s,
1H, NH). LC-MS (m/z): 315 (M+H, 100) , rt=1.86min.

Sk A 64

8-(4-opn| ez eall-1-U A )-2-HEd I £ [2,3-b] 7] 271 -3(4H) =

% NH,
o]
N
=
N
H

/

!

=

N 0

tert-%8  4-(2-WE€-3-82%-3,

,4-t¢] lEii}alt[z 3-b]¥ g-8-¢

ZIHSd 10-2010-0096234

A2 A)-2-(FEE] Q) d 7} 2 nlu o] E (131
P2 AAYH(97 mg, 99%).

A)-2-(WEE] ) Hd 7F2ulH] o] E (200

24 9934 mg, 23%).

tel =292 2[2,3-b] I H-8-d S E-1-d7t2nt o] EE ZHA 3

4_
W B1E ol 8le] WAl B2 ok 4 mAZA AATHE09 m, 0.971 mol, HH).
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[1185]
[1186]

[1187]

[1188]

[1189]

[1190]
[1191]

[1192]

[1193]

[1194]

[1195]
[1196]

[1197]

[1198]

ZIHS3d 10-2010-0096234

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.49 (s, 3H, Me), 5.86 (bs, 2H, NH2), 6.21 (d, 1H,
Haroms J= 5.7 Hz), 8.72 (d, 1H, Harom, J= 8.2 Hz), 7.14 (d, 1H, Haom, J = 8.1 Hz), 7.40-7.46
(m, 2H, Haom), 7.59 (d, TH, Harom, J = 7.8 Hz), 8.12 (d, 1H, Hpy, J=5.7 Hz), 8.17 (d, 1H,
Harom, J = 8.2 Hz), 12.73 (s, 1H, NH). *C-NMR (DMSO-dy), 5 (ppm), J (Hz): 20.47 (Me),
104.90, 106,34, 117.05, 118.71, 120.74, 123.08, 123.33, 124.41, 126.39, 126.56, 138.40,
143,32, 145.42, 150.38, 156.29, 158.53, 161.56. LC-MS (m/z): 319 (M+H, 100).

a+A] 65

8-(4-opn) =y T e dl-1-A LA )-3-w g 3 ¢ = [2,3-b] ¥ & -2(1H) -2

H

tert-78  4-(3-W9-2-% 21, 2-0] 8] = 23] 2] £ [2,3-b] 9| ehel-g- S AT - 1- Yok e 2 b4 a
W ELS o) 83t BA BFES oFF B4 mAZA PATKE5 ng, 111 mol, 66%).

TH-NMR (DMSO-de), & (ppm), J (Hz): 2.50 (s, 3H, Me), 5.85 (bs, 2H, NHs), 6.46 (d, 1H,
H_, J=5.4Hz),6.72 (d, 1H, H,, J=8.1Hz), 7.17 (d, 1H, H, . I =8.1 Ha), 7.41-7.46

Py’
(m, 2H, M, ), 7.66 (d, 1H, H,_ J=7.4Hz), 8.15-8.17 (m, 2H, H, ), 12.55 (5, 1H, NH).

BC.NMR (DMSO-ds), 8 (ppm), J (Hz): 20.93 (Me), 106.20, 107.66, 118.38, 118.76,
121.00, 122.97, 123.33, 124.45, 126.32, 126.52, 138.28, 143.37, 143.57, 144.89, 153.31,
154.48, 163.78. LC-MS (m/2): 319 (M+H, 100).

amm) !

LA 66

2-opr| te=8-(4-ohr| b 2 - 1-A 5 4] ) 7] 2] 5= [ 2, 3-b ] 9] 431 -3 (4H) -

tert-5-8 4-(2-o}n]=-3-24-3 4-t) s =29 T [2,3-b] 2 -8-I A )}z et -1-Y 72| EE JA] 1L
W E1S o] 83t A 3etES s B2 uA2A AATH207 mg, 0.648 mmol, 75%).

TH-NMR (DMSO-de), & (ppm), J (Hz): 5.76 (bs, 2H, NH2), 6.14 (d, 1H, Harom, J= 5.6 Hz),
6.70,(d, 1H, Harome J= 8.1 H2), 7.07 (d, 1H, Haom, J = 8.1 Hz), 7.39-7.44 (m, 2H, Harom),
7.62 (dd, 1H, Harormy J = 7.5 Hz, J =2.0 Hz), 7.80 (d, 1H, Hpy,6, J=5.6 Hz), 8.14 (d, 1H,
Haroms J = 7.5 Hz), 12.50 (s, 1H, NH). *C-NMR (DMS8O-dg), § (ppm), J (Hz): 106.18,
106.46, 118.43, 118.59, 120.93, 122.97, 123.42, 124.32, 126.15, 126.78, 130.07, 142.68,
142.84, 143.56, 151.49, 1562.72, 158.57. LC-MS (m/z): 320 (M+H, 100).

Sk A 67

8- (4-0}v] 13- F 7.0 2|34 )N N-t] | & 7] 2] 23, 2-b ] 9] 2} 21 -3-0} )

F

o
[0}
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[1199]

[1200]
[1201]

[1202]

[1203]

[1204]

[1205]
[1206]

[1207]

[1208]

[1209]

[1210]

[1211]

ZIHSd 10-2010-0096234

tert=9 4-(3-(elobr| o) 92 = [3,2-b] ] 2H-8-A 5 A])-2- = F 2 2o 7 2 upH o] 5 71
ol &ste] WAl A= (5% TBAR)E #lolx A mA RN i, o5 g @AM ARSI 5
(78%).

W Bl
2 128 mg

i H

TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 3.27 (s, 8H, N(CHs)s), 5.15 (s, 2H, NH>), 6.47 (d,
J=5.2, 1H, Hp,), 6.80-6.88 (m, 2H, Harom), 7.01 (M, 1H, Hawm), 8.52 (d, J=5.2, 1H, Hpy),
8.69 (s, 1H, Harom); **F-NMR (DMSO-dg), & (ppm): -131.3; LC-MS (m/2): 300.1 (M+H,
100), rt=1.29 min.

Sk A 68

3-opr| te=8-(4-ohr| b L ll-1-A 5 4] ) 7] 2] = [ 2, 3-b ] 9] 431 -2 (1) -

tert-F8 4-(3-o}1]=-2-84-1,2-13| =29 2 = [2,3-b] ¥ R -8-L SAD Y Z G- 1-A I} 28t 0| EE 7}X] 3L
W E1S o] g3le] FA 3FES oF3 B3 uAgEA JdUvH(198 mg, 0.620 mmol, 60%).

"H-NMR (DMSO-dg), 5 (ppm), J (Hz): 5.80 (bs, 2H, NH2), 6.14 (d, 1H, Harom: J= 5.5 Hz),
6.70 (d, 1H, Harm, J= 8.2 Hz), 7.13 (d, 1H, Haem, J = 8.1 Hz), 7.42-7.44 (m, 2H, Harom),
7.68 (d, 1H, Hapom, J = 8.2 Hz), 7.93 (d, 1H, Hpy, J=5.5Hz), 8.15 (d, 1H, Hawom, J = 7.2 Hz),
12.28 (5, 1H, NH). C-NMR (DMSO-dg), 8 (ppm), J (Hz): 103.72, 106.23, 113.28,
118.67, 121.16, 122,88, 123.32, 124.38, 126.16, 126.78, 138.63, 143.06, 144.24, 146.42,
150.93, 152.839, 154.68. LC-MS (m/z): 320 (M+H, 100).

a4 69

8-(4-opr b 2 e ll-1-A S A])-2-(E| ZF e =) v 2 = [2,3-b] 9] 2} -3 (4H) -

tert-%8  4-(3-F2-2-(EEF Q2 E)-3 4-13 =292 =[2,3-b] ] e}H-8-L A Y2 e dl-1-A 7} 2 n}y
OJEE 7MXal WY E1S o]&3te] A FFES ofst s uAZA AJUH(56 mg, 0.150 mmol, 66%).

'H-NMR (DMSO-ds),  (ppm), J (Hz): 5.91 {bs, 2H, NH2), 6.30 (d, 1H, H,y, J= 5.7 Hz),
6.73 (d, 1H, Harom, J= 8.2 H2), 7.19 (d, 16, Harom, J = 8.2 Hz), 7.41-7.48 (M, 2H, Harom),
7.59 (d, 1H, Harom, J = 8.5 Hz), 8.19 (d, 1H, Haom, = 8.0 Hz), 8.32 (d, 1H, Hpy, J=5.7 Hz),
13.46 (s, 1H, NH). *C-NMR (DMSO-dq), 3 (ppm), J (Hz): 105.28, 106.21, 116.39,
118.80, 120.63, 121.09, 123.14, 123.28, 124.50, 126.31, 126.55, 137.91, 142.76 (CFa),
143,69, 146.74, 153.37, 154.68, 163.25. LC-MS (m/z): 373 (M+H, 100).

3hd 69A
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[1212]

[1213]

[1214]

[1215]
[1216]
[1217]

[1218]

[1219]

[1220]

[1221]
[1222]

[1223]

[1224]

[1225]

ZIHSd 10-2010-0096234

8-(4-otn =z e dll-1-U &A1) -3-(Eg ZF e 2ve) ¥ g =[2,3-b] ¥ 2} -2(1H) -

Z* O
:Q;QQ

(BB 7o )-1,2-1) 8] = 23] 2] % (2,3-b] 5] 2h21-8-2 S A L B I-1- 2 7 2 v

tert-5-¢€ (2-22-3-
W OELS o] gste] TAl SFES A mARA IYrH(222 mg, 0.596 mmol, 53%).

4-
oJEE 7

"H-NMR (DMSO-dq), § (ppm), J (Hz): 5.89 (bs, 2H, NH2), 6.57 (d, 1H, Harom, J= 5.2 Hz),
6.73 (d, 1H, Harom, J=8.1 Hz), 7.17 (d, 1H, Harom, J = 8.1 H2), 7.41-7.47 (m, 2H, Harom),
7.87 {d, TH, Harom, J = 7.8 Hz), 8.17 (d, 1H, Harem, J= 7.7 H2), 6.26 (d, 1H, Harom: J= 5.2
Hz), 13.54 (s, 1H, NH). *C-NMR (DMSO-ds), § (ppm), J (Hz): 118.80, 119.18, 121.08,
121.38, 123.12, 123.47, 124.58, 126.43, 126.49, 131.55, 138.40, 141.98, 143.55, 146.04,
153,38, 155.01. LC-MS (m/z): 373 (M+H, 100).

(VD) EAAe S 25 E A %3 $-#ot

SEA] 70

1-(4- 22 2-3-(EgZF o z2Wa)fd)-3-(4-(2-22-1,2-0)3| =2 I %[2,3-b]FA-8-AA])F )2 o}
(AA-042)

WU F1[Boc®] Y3 (one pot) BHE E o]hAofd|o]Egte] AZYo| Ao o]E]: tert-F¥ 4-(2-82-1,2-
U3l =292 =[2,3-b] 9 etd-8-Ld A A d 7t 28l 0] E(0.240 g, 0.67 mmol)E EgEF 2ol ELN2 ml)ol
L7, SNE 2 AIZF B Ar BH7] FtollA A2 mstith. gulE et Sl SdAl7 I, A
F oo oS THR(3 me) B Ege"oldl(1 m)ol] &3AIAT. 1-FEZ-4-o] A A|ol|o] E-2-(EZ &EF =2
E)HlA(0.180 g, 0.80 mmol)S AAE] H74skar, SN Ar 297] sl Al 45°Ce A B wwkelglth, 1

S, B8 Y 2 AN, vAHAES dEFEEdy 9 fod JdeHEZ2YE AASAA FA dFES
2 uA A AAT(I5 mg, 5% TE).

TH-NMR (DMS0-d6), & (ppm), J {Hz): 6.82 (d, 1H, J=56.5 Hz), 7.24 (d, 2H, J=8.8 Hz), 7.62

(d, 1H, J=8.0 Hz), 7.66 (dd, 1H, J=8.0, 2.6 Hz), 7.71 (d, 2H, J=8.9 Hz),8.12 (d,1H, J=2.6

Hz), 8.34 (d, 1H, J=5.5 Hz), 8.41 (s, 1H), 8.98 (bs, 1H), 9.18 (bs, 1H), 12.54 (bs, 1H);
LC-MS (m/z): 476(M+H, 100).

A 71

1-(4-F22-3-(Eg|ZF229g)d)-3-(4-(3-4-3,4-03| =29 8| £[2,3-b] | & -8-F & A ) | D) - o}
(AA-020)

Y “QC.
(XL,

tert-5-8 4-(2-%4-1,2-v3| =29 2] £ [2,3-b] F 2t-8-L SAD A D7t 2ntu o] E 9 4-FRE-3-EEF O
mEsd o] hAletvlo] ES 7hA A W F1& o]&ate] HA eSS AATH(FE 83%).
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H-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.53 (d, 1H, J=5.6 Hz), 7.18 (d, 2H, J=8.8 Hz),
7.58-7.70 (m, 4 H), 8.13 (d, 1H, 1.8 Hz), 8.19 (s, 1H), 8.34 (d, 1H, J=5.6 Hz), 9.14 (bs,
1H), 9.36 (bs, 1H), 12.88 (bs, TH). LC-MS (m/z): 476(M+H, 100).

[1226]
[1227] 34 72
[1228] 1-(3-tert-F-g-1-p-EY-1H-9 & ZF-5-9)-3-(4-(3-22-3,4-0) 3| =2 9] 2] &= [ 2, 3-b ] I & -8-L A ) H ) ¢
#loF(AA-016)
i M
T
o]
o)
S N\ ’
(X .
N/ Nl\o
[1229] H
[1230] tert-%F2 4-(3-%2-3,4-Us| =292 =[2,3-b]F&Z-8-d A A I 7t EnHo] E 4 3-tert-H-E-5-0]2Alo}
o] E-1-p-EY4-1H-9&+&S 7HA 3 B F1& o] &3ate] A 3staS AATHSGTE 55%).
"H-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.25 (s, 3H), 1.28 (s, 8H), 6.35 (s, 1H), 6.52 (d, 1H,
J=5.4 Hz), 7.17 (d, 2H, J=8.0 Hz), 7.32-7.43 {AB system, 4H), 7.51 (d, 2H, J=9.0 Hz),
8.17 (s, 1H), 8.32 (d, 1H, 5.4 Hz), 8.34 (bs, 1H), 8.12 (bs, 1H), 12.87 (bs, 1H); LC-MS
(m/z): 510 (M+H, 100).
[1231]
[1232] 34 73
[1233] 1-(3-tert-F-"-1-p-5U-11-7 & Z-5-Y)-3-(4-(2-L 2-1,2-t)3| =2 9] | = [2,3-b] T &2 -8-L =2 A F ) $-
@l oF(AA-040)
H H‘(/\'%
N\n/N N’N
EI“
[1234]

[1235] tert-5F¥ 4-(2-84-1,2-U3| =29 2| =[2,3-b]F R -8-Id F A H L7220l o]| E F 3-tert-F-E-5-0]AhA|o}
Yo E-1-p-EYU-11-2}=S 7IA L WY F1S o]&35te] HA 3TES AATHGTFE 64%).
TH-NMR (DMSO-d8), 8 (ppm), J (Hz): 1.27 (s, 3H), 1.29 (s, 9Hj, 5.41 (s,1H), 6.07 (d, 1H,

5.8 Hz), 7.26 (d, 2H, 8.8 Hz), 7.32-7.41 (AB system, 4H), 7.45 (d, 2H, J= 8.8 Hz), 7.54 (d,
1H, 5.8 Hz), 8.28 (s, TH), 8.30 (bs, 1H), 8.0 (bs, 1H), 10.12 (bs, 1H). LC-MS (m/z): 510

(M+H, 100).
[1236]
[1237] 3 74
[1238] 1-(4-222-3-(Eg&F o 2ve)Hd)-3-(4-(2,3-154-1,2,3 4-HEHS =21 2] = [2,3-b ]| T & X1 -8-L &
AN ) $-dloF(AA-050)
H H
NN CF,
r1rx
(8] e Ci
R_o
(LT
N N o]
[1239] H
[1240] 8-(4-oln| == A) I 2| = [2,3-b] ] 2}-2, 3(1H, 4H)-H2 2 4-F2Z-3-EZFZWEud o|LA|olyo]E
S 7M1 9 F2E o] 83t dAl SRHES AT (FE 38%).
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H.NMR (DMSO-d8), 3 (ppm), J (Hz): 6.62 (d, 1H, J= 5.3 Hz), 7.41 (d, 2H, J=8.6Hz), 7.52
(d, 2H, J=8.6 Hz), 8.26 (d, 1H, J=5.3 Hz), 9.03 (bs, 1H), 9.41 (bs, 1H), 12.39 (bs, 1H),
12.98 (bs, 1H). LC-MS (m/z): 492 (M+H, 100).

[1241]
[1242] A 75
[1243] 1-(2-ZF o 2-5-(EgZFoa2rE)dd)-3-(4-(3-22-3,4-U3| =21 2] £[2,3-b] I &tx-8-LL&-A]) 1} = ehal-
1-<)9-dlo}(AA-012)
Ol 8 Ao
SRes]
o F
N
Xy
|
(O,
[1244] A

[1245] tert-He  4-(2-£ -1 2-ts =2 g £[2,3-b]H 2 F-8-L AL} Zeral-1-A st 2ulmo] B W 9-Z2o @
S5FEEF 2 EHEY o|aAoldo]ES JIX 3 WY F1S o] &3te] A IJFES AATHETE 69%).
TH-NMR (DMSO-d8), 8 (ppm), J (Hz): 8.32 (d, 1H, J=4.8 Hz), 7.38-7.62 (m, 6H), 7.88-

7.94 (AB system, 2H), 8.08 (s, 1H), 8.18 (d, 1H, J=8.0 Hz), 8.43 (d, 1H, J=4.8 Hz), 8.64
(bs, 1H), 10.52 (bs, 1H), 10.93 (bs, 1H). LC-MS (m/z): 510 (M+H, 100).

[1246]
[1247] A 76
[1248] 1-(4-F22-3-(Eg|ZF o 2ME)dd)-3-(4-(1-24-1,2-1s| =239 8| £ [2,3-b] 9 & 7 -8-L & A )L} Z ekl -
1-¢) - ©}(AA-037)
i e
RN
o]
Q " Cl
N. 0
[1249] NTON

[1250] tert-%8 4-(2-524-1,2-Ys| =29 [2,3-b] T 2-8-Y4 & -«
dEFLZEAYY o] RO ESE ZHA 1 WY F1& o] &3} ﬁxﬂ E}%L%% AT 87%).

TH-NMR (DMSO-d6), & (pprm), J (Hz): 8.23 (d,1H, J=5.9 Hz), 7.23 (d,1H, J=8.0 Hz), 7.53-
7.59 (m, 3H), 7.79 (d, 1H, 8.0Hz), 7.84 (d, 2H, 8.5 Hz), 8.08 (s, 1H), 8.21 (d, 1H, 6.8 Hz),
8.33 (d, 1H, 2.9Hz), 8.38 (d,1H, 8.5 Hz), 11.46 (s,bs, 1H), 12.39 (bs, 1H). LC-MS (m/2):
526 (M+H, 100),

[1251]
[1252] 3 77
[1253] 1-(3-tert-F8-1-p-EU-1H-7) 2} F-5-9)-3-(4-(3-L 4-3,4-T3| =2 9] 2| £ [2,3-b ] T 2} 2 -8- Y = A| ) L} T &kl -
1-¢)§-#l o} (AA-033)
SUNT. o
No N |
S
o]
o}
H
Ly
Xy
[1254] NT N
[1255] tert-%2 4-(2-S4-1,2-43 =292 =[2,3-b] I gH-8-d SADH Yz g A-1-d 728l o] E 9 3-tert-FE-5-

IE
ol Aot o] E-1-p-E - 11-¥] 2hE& 7W B F1e o] &3te] #A 3hehes AT (& 40%).
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"H-NMR (DMSO-d8), & (ppm), J (Hz): 6.4 (m, 2H) 7.35-7.66 (m,4H), 7.87 (d, 1H, 8.5 Hz),
7.97 (d, 1H, 8.5 Hz), 8.12 (d, 1H, 8.7 Hz), 8.23 (s, 1H), 8.27 (d, 1H, 5.7 Hz), 8.80 (bs, 1H),
9.18 (bs, 1H), 12.83 (bs, 1H). LG-MS (m/2): 560 (M+H, 100).

[1256]
[1257] 34 78
[1258] 1-(4-F22-3-(Eg|ZZ2 o 2vE)dd)-3-(4-(2-%4-1,2-1s| =23 8] £ [2,3-b] F&FH-8-L&A)}=ekdl-1-
)92 o}F(AA-013)
Ol i e,
SRAs!
Q © Cl
N,
N RN
|
N/ N\A[\O
[1259] H

[1260] tert-F8 4-(3-4-3,4-13| =292 =[2,3-b] ¥ 2}
dEFoavEdd o]iAoMo]ES 71X a1 WY Fl

o
%
4

= =
olgsto] FAl stg=s AATH(FE 91%).

"H-NMR (CD30D), 5 (ppm), J (Hz): 6.72 (d, 1H, J=5.7 Hz), 7. 46 (d, 1H, J=7.4 Hz), 7.42-
7.63 (m, 4H), 7.82 (d, 1H, J=7.4 Hz), 7.91 (s, 1H), 7.99 (d, 1H, J=3.0 Hz }, 8.20 (d, 1H,
J=8.3 Hz), 8.27 {d, 1H, J=5.7 Hz), 8.51 (bs, 1H). LC-MS (m/z): 526 (M+H, 100).

[1261]
[1262] 34 79
[1263] 1-(4-F22-3-(EgZF e 2 e)md)-3-(2-(MEE 9 )-4-(3-&4-3,4-T)s| =2 3] 2| £ [3,2-b] T 2} 31 -8-Y =
A ) -2 o} (AA-023)
™~
$ H H
oY
ST,
| N Nl CF,
N N"o
[1264]
[1265] 8-(4-opr) =-3-(WEE ) A5 A = [3,2-b] H 22 -3(4H)-= L 4-F2E-3-EfZFe2vdmyd o] iAo}
Yol ES 7|2 ¥ F2E o] &dte] ®Al 3EES AN Bz AQrh(48 mg, 92%).
"H-NMR (DMSO-ds), 8 (ppm), J (Hz): 2.47 (s, 3H, CHg); 6.61 (d, 1H, Hpy, J=5.6 Hz), 7.07
(dd, tH, Haom, J=8.8 Hz, J=2.8 Hz), 7.26 (d, 1H, Harom, J=2.6 Hz), 7.62 (m, 2H, Haom),
7.86 (d, TH, Haom, J=8.7 Hz), 8.11 (m, 1H, Haom), 8.18 (s, 1H, NH or CH), 8.21 (s, 1H,
NH or CH}), 8.36 (d, 1H, Hpy, J=5.6 Hz), 9.75 (s, 1H, NH or CH), 12.89 (s, 1H, NH).
®C-NMR (DMSO-ds), 8 (ppm), J (Hz): 15.8, 106.1, 116.4, 117.9, 118.2, 119.7, 121.5,
122.7, 123.4, 123.7, 124.2, 126.6, 131.9, 133.6, 139.2, 145.3, 150.0, 150.9, 152.0, 152.4,
156.4, 160.7. LC-MS (m/z): 522 (M+H, 100), rt=5.24min.
[1266]
[1267] 34 80
[1268] 1-(2-2F ¢ 2-5-(Eg|ZFoave)fd)-3-(2-ZF 2 2-4-(2-24-1,2-t3| =2 I E[2,3-b]Tz-8-L=
A ) -2 o} (AA-023)
) .
/@N\rﬁ cF,
S0
o] F
H
Ly’
}N/ N/
[1269]

[1270] HFH O F2: Ar B9]7] ol A F DMSO(1 ml) = 8-(4-oln|x=-3-ZF 0 29| A)) ¥ 8] = [2,3-b] 9 2}2-2(1H) -
(21.4 mg, 78.6 npmol)e ‘NS 2-ZFQT-5-EFZTFZHHO|LAOMYO]E(11.5 ul, 80 pumol)ZE
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[1271]

[1272]

[1273]

[1274]

[1275]

[1276]
[1277]

[1278]

[1279]

[1280]

[1281]

[1282]

ZIHSd 10-2010-0096234

Ageta, 4G $oS Ao wlalgith. 3 A7 F, §AL 1020 m)E HAA 72, AL o3t 9
3 wElaitt, ERAE*20 MR ~EgEate] A SFES wo|A M Buax Atk FE5%: 30 mg
(81%)

"H-NMR (DMSO-ds), 8 (ppm), J (Hz): 6.94 ppm (d, 1H, J=5.5 Hz, Hey), 7.08 (m, 1H, Hawn)
) 7.32 (m, 1H, Harom), 7.40 (M, 1H, Hawem), 7.50 (m, 1H, Hagom), 8.23 (t, J=8.1 Hz, Haom),
8.37 (d, J=5.5 Hz, Hpy), 8.40 (s, TH, Harom), 863 (m, TH, Haram), 9.23 (s, 1H, NH), 9.38 (s,
1H, NH), 12.58 (brs, 1H, NHAr); C-NMR (DMSO-ds), & (ppm), J (Hz): 108.5, 110.4, (d,
Jre=22,) Hz116.1 (d, Jre=21 Hz), 116.5 (m), 119.5 (br), 121.9, 122.8, 124.6 (d, Jrc=11
Hz), 125.0, 125.4 (d, J:c=30 Hz), 128.5, 144.4 (br), 145.3, 148.7 (d, Jrc=10 Hz), 151.4,
152.0, 152.3 (br), 152.4 (d, Jec=246 Hz), 153.5 (d, Jrc=248 Hz), 155.0,155.4 (br); '°F
NMR (470 MHz, DMSO-d): §=-60.7, -123.9, ~125.2 ppm; LC-MS (m/z). 478.1 (M+H,
100), rt=4.89 min; HRMS (3.38 min): m/z Ca1H;sFsNsO5 [M+H"] 0l CHEE H &K
: 478.09331; & & Xl : 478.09355.

Sk 81

1-(4-222-3-(EgZ&Fo2vE)ud)-3-(2-(MEE 2)-4-(2-F4-1,2-03| =29 2 = [2,3-b] F & -8-L =
A HE) -2 o} (AA-045)

o T

8-(4-opv| =-3-(HE ¥ @) #5292 1= [2,3-b ] 2 -2(1) -2 B 4-FR2-3-EEZFezvdsld o]iAfe}
ol EE 7HAaL WY F2E ol &ste] A tEs A2y 22=A AATH5 ng, 29%).

TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 2.47 (s, 3H, CHa); 6.90 (d, 1H, Hey, J=5.3 Hz), 7.10
(dd, 1H, Haom, J=8.8 Hz, J=2.4 Hz), 7.29 (d, 1H, Harom, J=2.4 Hz), 7.63 (m, 2H, Harom),
7.87 (d, 1H, Harom, J=8.8 Hz), 8.11 (M, 1H, Haom), 8.22 (s, 1H, NH or CH), 8.36 (m, 1H,
Hey), 8-42 (s, 1H, NH or CH), 9.76 (s, 1H, NH or CH), 12.57 (s, 1H, NH). BC-NMR
(DMSO-ds), 5 (ppm), J (Hz): 15.7, 110.0, 116.4, 118.0, 119.9, 122.2, 122.7, 123.4, 124.1,
126.7, 131.6, 131.9, 133.7, 138.8, 139.2, 149.8, 152.4. LC-MS (m/z): 522 (M+H, 100),
rt=5.10min.

SHA] 82
1-(2-E2F L 2-5-(EEFead)dd)-3-(2-(MEE 2 )-4-(3-52-3,4-t] 3| =29 2] &= 3, 2-b] 9] 2} -8-<
D) 5-2loF(AA-024)

8-(4-oh -3~ (W EE] ) w5 A ] 2] = [3,2-b] 9] 2} -3(4H) -2 2 2-ZFE-5-EfZFe2vEud o4
oflo] EE 7|3 WY F2E& o] &3t WAl FFES FUEAM AATH26 mg, 62%).

TH-NMR (DMSO-de), 5 (ppm), J (Hz): 2.48 (s, 3H, CHy), 6.61 (d, 1H, Heys, J=5.6 H2),
7.06 (dd, 1H, Harom, J=8.6 Hz, J=2.3 Hz), 7.24 (d, 1H, Harom, J=2.3 Hz), 7.39 (m, H,
Horor), 749 (M, TH, Harom), 7.85 (d, 1H, Haor, J=8.7 Hz), 8.18 (s, 1H, NH or CH), 8.36 (d,
1H, Hpys, J=5.6 Hz), 8.64 (m, 1H, Harom), 8.68 (s, 1H, NH or CH), 9.53 (s, 1H, NH or CH),
12.90 (s, 1H, NH). "C-NMR (DMSO-ds), & (ppm), J (Hz): 15.3, 106.1, 115.9, 118.1,
116.7, 117.6, 118.2, 119.2, 1227, 125.1, 125.4, 128.6, 132.2, 133.2, 145.4, 150.1, 150.9,
152.0, 152.4, 154.4, 156.3, 160.7. LC-MS (m/2): 506 (M+H, 100), rt=4.85min.

a4l 83
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[1283]

[1284]
[1285]

[1286]
[1287]

[1288]

[1289]
[1290]

[1291]
[1292]

[1293]

[1294]

[1295]
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1-(2-ZF ¢ 2-5-(EgZF o z2ve)7d)-3-(2-(MEE L )-4-(2-&2-1,2-t3| =23 8| £[2,3-b] T 2} -8-&
$2))509) 52 oh(AA-046)

s

H
/Ej/ﬂ\n/N CF,
S
[0) F
R0
(L r
P s
N N

8-(4-otn| ==3-(HEE| ) F = AD F  =[2,3-b] ¥ H-2(1)-2 % 2-ZFQ2-5-EZFozvddd o]4A
oMol EE A1 M F2E o] &35le] FA| FFqES BUEA AJvH(37 mg, 73%).

TH-NMR (DMSO-da), 8 (ppm), J (Hz): 2.48 (s, 3H, CHs), 6.89 {d, 1H, Hpys, J=5.3 Hz), 7.09
(dd, 1H, Haom J=8.8 Hz, J=2.5 Hz), 7.26 (d, 1H, Haroms J=2.5 Hz), 7.39 (m, 1H, Harom),
7.50 (m, 1H, Harom), 7.85 (d, TH, Haram, J=8.8 Hz), 8.36 (d, 1H, Hpye, J=5.2 Hz), 8.42 (s,
1H, NH or GH), 8.64 (m, 1H, Harom), 8.69 (s, 1H, NH or CH), 9.54 (s, 1H, NH or CH),
12,60 (s, 1H, NH). "*C-NMR (DMSO-ds), 5 (ppm), J (Hz): 15.4, 110.0, 115.9, 116.1,
116.7, 117.7, 119.1, 119.4, 122.7, 124.8, 125.1, 125.4, 128.5, 132.0, 133.3, 145.3, 149.9,
152.4, 154.5. LC-MS (mv/z): 506 (M+H, 100), rt=5.00min.

34 84
1-(3-tert-5-8-1-p-EA-1H-7 &} Z-5-2)-3-(2- (W H €] £.)-4-(3-& 4-3,4-0) 3] =2 9] ] & [ 2, 3-b] 9] 2} -8-L
) 7 9) S oF(AL-017)

g H H
I
N

8-(4-o}m) =-3-(HEE| ) H =) 8] =[3,2-b] ] 2} -3(4H) -2 2L tert-FE-5-0] 2 Ao}y ]E 1-Ed-1H-9
£S5 7HX 3 Y F2E o] &3] Aggl A(Eg N DCM/EtOAc: 1/1, R=0.57) AolA 9] AA & FA) g

Al B2 A AATHS mg, 8%).
"H-NMR (CDCL), & (ppm), J (Hz):1.31 (s, 9H, tert- Bu), 2.23 (s, 3H, CHy), 2.31 (s, 3H,
SCHjy), 6.30 (s, 1H), 6.36 (s, 1H), 6.49 (d, 1H, Hpy, J=5.8 Hz), 7.02 (dd, 1H, Hapom, J=8.9
Hz, J=2.7 Hz), 7.19 {m, 4H, Haom), 7.31 (d, 1H, Haom, J=8.3 Hz), 7.81 (s, 1H, NH or CH),

8.16 (d, 1H, Hayom: 4=8.2 Hz}, 8.26 {s, tH, NH or CH), 8.30 (d, 1H, Hpy, J=5.8 Hz), 11.37
(s, TH, NH)., LC-MS (m/z): 556 (M+H, 100).

Sk 85

1-(4-F22-3-(EgZF 2 E)ud)-3-(2-FF 2 2-4-(3-%4-3 4-1 s == J#=[2,3-b]¥gH-8-U =
A Hd) -2 o} (AA-025)

F

o'y

[#) © Ct
N,

s
N ﬁlo
8-(4-0hv :e-3-F 0 2o A TP [ 2,3-b] M epA-34l)-& 2 -ETFeedE-4-Fe2-sdo]ax o]
F S A

°|EE 7HA I Y
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[1296]
[1297]

[1298]

[1299]

[1300]

[1301]
[1302]

[1303]

[1304]

[1305]

[1306]
[1307]

[1308]
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H-NMR (DMSO-ds), & {ppm), J (Hz): 6.67 ppm (d, TH, J=5.5 Hz, Hpy), 7.06 (d, TH, Harom),
7.30 (d, 1H, Harom), 7-86 (m, 2H, Ham)s 8.12 (M, 2H, Harce), 8.97 (8, TH, Haran, 8.38 (¢,
J=5.5 Hz, Hey), 8.88 {s, TH, NH), 9.92 (s, 1H, NH), 12.91 (br s, 1H, NHAN; *F NMR (470
MHz, DMSO-de): §=-61.5, 124.2 ppm; LC-MS (mv/z): 494.1 (M+H, 100), rt=5.24 miry;

HRMS (6.17 min): m/z CaHisCIFaN:Os (MHHT Ol CHEH J| & XI: 494.06376; & & X I: 494.06335,

LA 86
1-(2-ZF 025 (EgZRozva)dd)-3-(2-ZF 92 2-4-(3-%4-3,4-0)3 =2 I E[2,3-b]TH-8-9=

A Hd) -2 o} (AA-026)

F
H
A
el
&) F
(XL
=
N N o]
H

8-(4-o =-3-FF Q.
Yol ES 7hAaL W

29527 2 (2,3-b] A A-3()-& R 2-EFLR5-EY IR 2 E-sdo) 20
F2& olg3lel HAl SHES A, F& = 80%,

TH-NMR (DMSO-ds), 8 {ppm), J (Hz): 8.67 ppm (d, 1H, J=5.5 Hz, Hpy), 7.08 {m, 1H,
Harom)s 7.34 (M, 1H, Harom), 7.40 (m, 1H, Haom), 7.61 (M, TH, Hawm), 8.17 (s, 1H, Hawom),
8.23 (t, J=8.1 Hz, Horom) 8.38 (d, J=5.5 Hz, Hpy), 8.84 (m, 1H, Haon), 9.20 (5, 1H, NH),
9.35 (s, TH, NH), 12.91 (br s, 1H, NHAr); ™F NMR (470 MHz, DMSO-d5): 5=-80.8, -124.0,
125.2 ppm; LC-MS (m/z): 478.1 (M+H, 100), rt=5.04 min; HRMS (3.38 min): m/z
CoiHisFsNsQa [MHH'] 0l CHEE H| AHXI: 478.09331; S & X1 4: 478.02355.

Sk 87

1-(4-Z22-3-(EgZFoavE)dd)-3-(2-2F 2 2-4-(2-24-1,2-1 3| =& J#=[2,3-b]ygH-8-U =
A HE) -2 o} (AA-048)

g H
jegave
Q ° Cl
H
o4
= =
N N

8- (4 O}U]i—S LR A=A E[2,3-b]FFH-2(1H)-2 2 3-
F 3 T

EfE Hd-4-F 2 2-3d o] 2] ofv]
25 ol &stol A =S oA A EEEA A

60 mg(79%) .

b o
i
ol H

H-NMR (DMSO-ds), 8 (ppm), J (Hz): 6.93 ppm (d, J=5.5 Hz, 1H, Hay), 7.08 (m, 1H,
Haromds 7.30 (M, 1H, Haom), 7.64 (M, 2H, Hawm), 8.12 (M, 2H, Hawom), 8.37 (4, J=5.5 Hz, 1H,
Hey), 841 (8, 1H, Haom), 8.78 (s, 1H, NH), 9.57 (s, 1H, NH), 12.58 (br s, 1H, NHAr), *C-
NMR (DMSO-dg), § (ppm), J (Hz): 116.5, 108.6 110.4, ppm (d, Jec=23 Hz), 154.9 (br),
116.6 (d, Jrc=6 Hz), 121.7, 122.6, 123.0, 123.5, 123.8, 124.6 (d, Jrc=11 Hz), 125.3,
126.0, 126.8 {qu, Jrc=30 Hz), 128.5, 132.1, 139.1, 144.4 (br), 145.3, 148.9 (d, Jre=10
Hz), 152.2, 152.8 (d, Jc=248 Hz); F NMR (470 MHz, DMSO-d5): 5=-61.5, -125.0 ppm;
LC-MS (m/z): 494.1 (M+H, 100), rt=4.89 min; HRMS (3.38 min): m/z CartliaFsNsOs
IM+H'] Ol CHSF HIAMRI : 478.00331; =& X|: 478.09355.

Sk 88

1-(3-tert-3g-1-p-Ed-1H-9 &} =-5-Y )-3-(2-ZF 2. 2 -4-(3-24-3 4-U) 3| = 29 2| =3, 2-b] 1] 2} 2 -8-Y
A ) - o} (AA-018)

do
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N~

Ji}n\(nﬂmﬁ

N,

S >
|
N/ Nj\[\o
[1309] A

[1310] 8- (4o =-3-FF 2 5 A I 2 £ [2,3-b] T & -3(4H) -2 2 3-tert-F-E-5-0] Aol o] E-1-p-EY-1H-T]
gtEE 7 aL B F2E o8-8t J‘iXﬂ }%%% A A 2N A ? T3 35 mg(42%).

HNMR (DMSO-dg), & (ppm), J (Hz): 1.28 ppm (s, SH, tert- Bu,2.40 (s, 3H, CH,), 6.39 (s,
1H, Hpy), 6.66 (d, J=5.6 Hz, 1H, p,rH), 7.41-7.29 (i, 5H, Haem), 7.06 (m, 1H, Haom), 8.21-
8.17 (M, 2H, Harom), 8.38 (d, J=5.6 Hz, 1H, Hpy), 8.79 (s, 1H, NH), 9.00 (s, 1H, NH), 1203
(brs, 1H, NHuom); F NMR (470 MHz, DMSO-dg): 5= -125.2 ppm;
LC-MS (m/z): 528.1 (M+H, 100), rt=5.07 min; HRMS (6.12 min): m/z CyaHasFNyNaOs;
[1311] [M+Na'l 0l CHE HI&HR]: 514.09090; - = & XI: 514.09051.
[1312] k4] 89

[1313] 1-(3-tert-F-g-1-dd-1H-9 &} &-5-9)-3-(2-ZF Q9 2 -4-(3-2 2-3,4-T] 3| =2 9] g| % [3,2-b ] I &7 -8-9 &
f\])ﬁi]é)—‘%a]°}<AA—o19)

d&@

[1315] 8-(4-olH) x=-3-Z 29 2| = AT 2] £ [2,3-b]H & H-34H)-& L 3-tert-HF-E-5-0] Aol o] E-1-3 - 11-3] &}
& 73 I F2E o] &St BAl SFES AU

[1314]

[1316] S5 50 mg(60%) o] AHA 1A,

"H-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.28 ppm (s, OH, fert- Bu), 6.40 (s, 1H, Hpy), 6.66
(d, J=5.6 Hz, 1H, Hey), 7.04 (m, TH, Haam): 7.28 (m, 1H, Harom), 7-42 (m, 1H, Harom), 7.55-
7.53 (m, 4H, Harom), 8.17-8.16 (M, 2H, Harom), 8.37 (d, J=5.6 Hz, 1H, Hey), 8.83 (s, 1H,
NH), 8.98 (s, 1H, NH), 12.90 (br s, 1H, NHAr); "C-NMR (DMSO0-ds), 3 (ppm), J (Hz):
30.2, 32.0, 95.1, 106.5, 108.5 (d, Jec=22 Hz), 116.4 (d, Jre=3 Hz), 118.4, 121.8, 124.4,
124.9 (d, Jro=12 Hz), 127.4, 120.3, 136.9, 138.4, 145.5, 148.6 (d, Jrc=10 Hz), 151.2,
151.3, 152.2, 152.3 (d, Jrc=245 Hz), 153.3, 156.4, 160.5, 160.8, 171.2; "°F NMR (470
MHz, DMSO-ds): 5= -125.2 ppm; LC-MS (m/z): 514.2 (M+H, 100}, 1t=4.98 min; HRMS

[1317] (5.95 min): m/z CarHasFN;Os IMHT0| CHBH K& K| 514.19974; B F X 514.19964,

[]3]8] Sk 90

[1319] 1-(2-ZF 0 2-4-(3-"Wgd-2-2 -1, 2-T)3| =29 2] £ [3,2-b] 9] 2} A -8-L A H| D )-3-(2-ZF 2 2-5-(E
L Z2ve) s d) -2 o} (AA-049)

I

-1m

[1321] 8-(4-0}m] 1e-3-FF Q© R 735 A])-3-
ZAJOHIO|ES 74 AL WY

[1320]

We g e = [3,2-b] 9 #F2-2(1H)-& -ZRo 2 5-EFZRo gy o
_}’\__

)-3
F2E ol8stel A sd=s I
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[1322]
[1323]

[1324]

[1325]

[1326]

[1327]
[1328]

[1329]

[1330]

[1331]

[1332]
[1333]

[1334]

ZIHS3d 10-2010-0096234

TH-NMR (DMSO-de), & (ppm), J (Hz): 2.49 ppm (s, 3H, CH) 6.89 (d, 1H, J=5.6 Hz, p,H),
7.08 (m, 1H, Harom), 7.32 M, 1H, Hagm), 741 (M, 1H, Haom), 7.53 (M, 1H, Haom), 8.23 &,
1H, Harom), 8.33 (d, J=5.6 Hz, 1H, Hr,), 8.64 (m, 1H, Hyom), 9.19 (s, 1H, NH), 8.35 (s, 1H,
NH), 12.42 (br s, 1H, NHam); PC-NMR (DMSO-ds), & (ppm), J (Hz): 28.0, 78.4, 1063,
108.0, 116.0, 118.5, 123.9, 125.8,, 145.6, 150.5, 151.2, 152.2, 153.1, 156.4, 160.3; °F
NMR (470 MHz, DMSO-dy): §=-60.7, -124.0, -125.3 ppm; LC-MS (m/z): 492.1 (M+H,100),
1=4.98 min; HRMS (6.04 min): m/z CaH FsNsNaO; [M+Na®] 0l THEH H| & X1:514.09090;
=FZZ :514.08051.

a4 91
1-(2-ZF ¢ 2-5-(EgZFozva)#d)-3-(4-(3-22-3,4-T3| =20 2| £[2,3-b] T &H-8-dE] 2 ) #l D) 91
o}(AA-027)

Y oF,
Jenpel

8-(4-oln = JE] Q)3 2] % [2,3-b]F] 221 -3(4H)--(36.7 mg, 136 umol) @ 2-ZF o 2-5-EFZF o 2 ug-7
dolAAlodlo] E(22.5 wl, 156 umol)E 7FA3L ¥ F2E o]&ste] xA sES AU 75T 53 mg

(82%) .

TH-NMR (DMSO-dg), & (ppm), J (Hz): 6.40 (d, J=5.3, 1H, Hpy), 7.43 (m, 1H, Haem), 7.52
(s, 1H, Haom), 7.60 (d, 4=8.3, 2H, Haam), 7.70 (d, J=8.3, 2H, Harorn), 8.20-8.22 (m, 2H,
Hey), 8.82 (M, 1H, Harom), 8.03 (d, “e=2.6, 1H, NH), 8.53 (s, 1H, NH), 12.87 (brs, 1H,
NH); PC-NMR (DMSO-ds), 8 (ppm), J (Hz): 114.8, 116.2 (d, Jrc=21.1), 116.8 (M), 119.6,
1197, 122.8, 123.0, 125.1 (d, Jec=40), 125.4 (m), 128.4 (d, Jeo=11.1), 136.9, 141.2,
143.4, 150.0, 151.0, 152.0, 152.4, 153.6 (d, Jre=21.1), 156.8; LC-MS (m/z): 476.0 (M+H,
100), rt=5.42 min; HRMS (6.53 min): m/z CaiHeaFaNsO,S [M+H'T Ol CHEF HIAX) =
476.07988;, =& X|: 476.07980.

a+A] 92

1-(2-ZF 9 2 -4-(2-W8-3-&4-3 4-U3| =29 2| £ [2,3-b] T &2 -8-L A HI)-3-(2-ZF 2 -5-(EF ZF
e zre)dd)9-dloF(AA-028)

Jenpos

—ZFeES-EEFeRd-sdo] Aoty E Bl 8-(4-0bn| =-3-EF L 2o A )-2-H 2 9] 2] = [2,3-b] 7]
PH-3(4) -2 7%11 WY F2E olgste] Al stdeS AdT. & 81%.

TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 2.43 (s, 3H, CHs), 6.60 (d, J=5.4, 1H, Hr,), 7.07 (m,
1H, Harom), 733 (M, 1H, Harem), 7.41 (M, 1H, Haror), 7.51 (M, TH, Harom), 8.24 (m, 1H,
Harom), 8.28 (M, 1H, Hagm), 8.64 (d, J=5.4, 1H, Hry), 9.20 (s, 1H, NH), 9.35 (s, TH, NA);
3G NMR (126 MHz, DMSO-dy): §=160.3, 156.4, 153.1, 152.2, 151.2, 150.5, 145.6, 125.8,
123.9, 118.5, 116.0, 109.0, 106.8, 79.4, 28.0 ppm; "°F NMR (470 MHz, DMSO-d5): §=-
0.7, -124.0, -125.3 ppm; LC-MS (m/z): 492.1(Vi+H, 100), 6.17 min; HRMS (7.15 min).
Mz CazHiaFsNsOg [M+H'T0ll CHEF A A X| - 492.10896; & & X| : 492.10843.

Sk 93

1-(3-tert-3-8-1-3 d- 11-7] 2} 2 -5-1 )-3-(4-(2,3-T] $2-1,2, 3 4-B| E e} 3] = 2 9] 2] £ [3,2-b ] 9] 2} 18- &
AN-2-F5 2 23 d)5-2 oH(AA-091)

- 131 -



ZIHSd 10-2010-0096234

-

FNH\//\\)<

loptnt
N .0 -

f\i

N/HIO

[1335]
[1336] 8-(4-oln| =-3-FFQ 2 ¥ = A]) I 2| = [3,2-b] ¥ 2}72-2,3(1H, 4H)—E]%(50 mg, 173 nmol) % 3-tert-FE-5-9]
ZAlopd| o] E-1-#d-1H-9] 22 (CH,Cl, = 5.7 m¢S] 61 mM &%, 347 pmol)e] &NG 7kxar W F2E o] &3}
o A SFES WA TAEA AT FEF 65 mg(71%).
TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.28 (s, 9H, te/f- Bu), 6.38 (s, 1H, prazoleH), 6.57
(d, 1H, J=5.3, Hpy), 7.00 (m, TH, Harom), 7.22 (m, 1H, Ham), 7.42 (M, TH, J=8.3, Ham),
7.54 (m, 4H, Hawom), 7.96 (d, 1H, J=5.3, Hpy), 8.11 (m, 1H, Harom), 8.05 (5, 1H, NH), 9.10 (s,
TH, Harom), 11.81 (br s, TH, NH), 12.40 (br s, TH, NH); *C-NMR (DMSO-dg), 5 (ppm),
J(Hz): 30.2, 32.0, 95.7, 108.2 (d, Jrc=22.4), 112.5, 116.1, 121.8, 124.3, 124.6 (d,
Jre=10.7), 127.3, 129.2, 136.9, 138.5, 140.6, 143.2, 148.7 (d, Jc=9.8), 150.3, 151.6,
152.3 (d, Jrc=245), 154.8, 156.0, 160.8; *F-NMR (DMSO-ds), & (ppm): -124.4; LC-MS
(m/2): 531.1 (M+H, 100), rt=2.54 min; HRMS (3.07 min): m/z CHasFN7O, [M+H'T:
[1337] Ol CHBH HIAMK] : 530.19466; =3 X|: 530.19433,
[1338] LA 94
[1339] 1-(3-EF 2 24-(3-54-3,4-Hs| 2T Y £ [2,3-b] F &2 -3-A A H D )-3-(2-FF LE-5-(EFEF 22
g5 d)-$-2l o} (AA-086)
F. H\”,H CF,
Yy
[e] F
X N\
L
N N o]
[1340] H
[1341] 8-(4-ofn =-2-ZF Q0 2 A ¥ ] = [2,3-b] ¥ FZ-3(4H)-=(50 mg, 0.18 mmol)S 7}A] i =Y F2E o] 835}
BA eSS 2 Bded AdAvH(42 ng, 49%).
TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 6.60 (d, TH, Hpy, J=5.7 Hz), 7.27-7.30 (m, 1H,
Haom): 7.44-7.48 (m, 2H, Harom), 7.53-7.57 (m, 1H, Haom), 7.81 (dd, 1H, Harom, J=12.9 Hz,
J=2.3 Hz), 8.24 (s, 1H, NH or CH), 8.39 (d, 1H, Hp, J=5.7 Hz), 8.63 (dd, 1H, Haom, J=7.4
Hz and J=2.0 Hz), 9.04 (s, TH, NH or CH), 9.54 (s, 1H, NH or CH), 13.00 (s, 1H, NH).
YE-NMR (5, ppm, DMSO-ds): -60.06, -123.20, -128.08. LC-MS (m/z): 478 (M+H, 100},
1=2,65min, HRMS (El); m/z (M+H, 100) Cz1H«zFsNsO3 Off CHEE H| M XL 478.0933; = F X[:
4780928,
[1342]
[]343] SEA] 95
[1344] 1-(3-tert-F-&-1-3 - 1H-9) &} F-5-9)-3-(3-FF L 2-4-(3-5A-3,4-1 3| =29 2| £ [2,3-b] | &} -8-U &
AN Ed)$-2lloF(AA-087)
H H /
E N\n/N N\
]@ 5 Ly
o}
S N\
BN
N N o}
[1345] H
[1346] 8-(4-ol) -2-ZF Q0 B ¥ A ¥ 2] = [2,3-b] 3] 2} W -3(4H)-2(50 mg, 0.18 mmol)S 7} HY F2E o] &3

FA shehEs 2 2EEA AJTH26 ng, 28%).
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TH-NMR (DMSO-ds), & (ppm), J (Hz): 1.32 (s, OH, tert- Bu), 6.43 (s, 1H, CH), 6.58 (d, 1H,
Hpy J=5.5 Hz), 7.21-7.25 (M, 1H, Harom), 7.37 (£, 1H, Harom, J=9.0 Hz), 7.43-7.48 (m, 1H,
Harom)s 7.56-7.59 (M, 4H, Haom), 7.74 (dd, 1H, Haom, J=13.2 Hz, J=2.0 Hz), 8.23 (s, 1H,
NH or CH), 8.38 (d, 1H, Hpy, J=5.3 Hz), 8.57 (s, 1H, NH or CH), 9.41 (s, 1H, NH or CH),
12.99 (s, 1H, NH). "*F-NMR (8, ppm, DMSO-d6): -128.21. LC-MS (m/z): 514 (M+H,
100), rt=2.61min. HRMS (El): m/z (M+H, 100) Co7H24FN7O30ll CHEF H &FXI:

[1347] 514.1997; & & X :514.2001.
[1348] 34 96
[1349] 1-(3-tert-F-g-1-p-EY-1H-3] - Z-5-U )-3-(3-ZF 0. 2-4-(3-24-3 4-T] 3| = 23] 2| = [2, 3-b] 9] 2} X -8-L =

AN Ed) S °HAA—088)

F H N N
N
Ciul
[1350]
[1351] 8- (40| =—2-Z 2 0 R = A I F L [2,3-b] T & A -3(4H)-=(50 mg, 0.18 mmol)E 7R3 W F2& o] &35}
¥A4 shtES A4 BdEA AATH26 ng, 27%).
H-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.32 (s, 9H, tert- Bu), 2.41 (s, 3H, CHg), 6.41 (s, 1H,
CH), 6.58 (d, 1H, Hpy, J=5.7 Hz), 7.21-7.24 (m, 1H, Haom), 7.35-7.40 (M, 3H, Harom),
7.42-7.45 (m, 2H, Haom), 7.74 (dd, TH, Haom, J=13.2 Hz, J=2.2 Hz), 8.23 (s, 1H, NH or
CH), 8.38 (d, 1H, Hpy, J=5.7 Hz), 8.51 (s, 1H, NH or CH), 9.41 (s, 1H, NH or CH), 12.99
(s, TH, NH). PF-NMR (8, ppm, DMSO-d6): -128.21. LC-MS (m/z): 528 (M+H, 100),
=2 67min. HRMS (El): m/z (M+H, 100) Cas HosFN7 Oz Ol CHEF I &HXI: 528.2183; = &H XI:
528.2156.
[1352]
[1353] 34 97
[1354] 1-(2-ZEF 2 2-4-(3-RE2ZF =g 2[2,3-b] ¥ -8-d A d)-3-(2-EF L 2-5-(E ZF ez E)dAd)
$-# o} (AA-054)
F
,VL .NTK} CF,
o]
Q F
I
N N r\[j
O
[1355]
[1356] WHH F3: 2-ZF Q0 2-4-(3-REZY w8 X=[2,3-b] 9 -8-LdSADodH (29 mg, 85 umol)E F THF(S
ml)oll 8AIA A AL AT}, 2-ZF 0 B-5-EZF o 2r|d-Fdo] Aol E(25 xl, 170 umol)
& o] &0 Hrtsta, 3 A F BE 3 Edo] SFHEHSY. AR A 2dS CHLCLol &siAl7]a, A

27} A deA Ay a2aleEgae 9] AAS Y. EtOAcE &8st AAHES A =2 Iy,
S 44 mg(96 %).
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H-NMR (DMSO-dg), & (ppm), J (Hz): 3.76 (m, 4H, N(CH2CH,);0), 3.84 (m, 4H,
N(CH,CHy)z0), 6.70 (4, TH, J=5.3, Hy), 7.04 (m, 1H, Haram), 7.30 (m, TH, Harom), 7.41 (m,
1H, Harom): 7.51 (M, 1H, Harom), 8.21 (m, 1H, Harom), 8.62-8.65 (M, 2H, Hawm + Hpy), 8.84 (s,
1H, Har), 9.18 (s, 1H, NF), 9.35 (s, 1H, NH); C-NMR (DMSO-ds), 5 (ppm), J (Hz):
44.4, 65.9, 105.9, 108.3 (d, Jrc=22.3), 116.1 (d, Jrc=20.7), 116.3, 116.6, 119.5, 122.6,
122.8, 124.2 (d, Jrc=10.7), 125.0, 125.4 (m), 128.5 (d, Jec=11.4), 136.3, 149.6 (d,
Jre=10.4), 152.1 (d, Jec=16.4), 162.4 (d, Jrc=245), 153.4 (d, Jrc=248), 153.7, 153.9,
160.3; '°F-NMR (DMSO-ds), & (ppm): -60.7, -1 24.0, -125.3; LC-MS (m/z): 547.0 (M+H,
100), rt=4.35 min; HRMS (6.85 min): m/z CasHsFsNeOs [M+H" Ol CHEF HIAHXI:
547.15116; & X : 547.15163.

[1357]
[1358] 34 98
[1359] 1-(2-EF 2 2-4-(3-(M ol ) F ] = [3,2-b] F 2H-8-L & A H D )-3-(2-FF L 2-5-(EY EF =2 ") 7
d)-9-# o}(AA-055)
il H H
@,N\H/N cF,
S0
0 F
et
NS SN
[1360] H
[1361] 2-EF 025 (EYEFOZME)dAd  olnAolo]E 9 8-(4-o}n|-3-ZF Q. 2 A FHA)-N-WE I = [3,2-
bl E}R-3-0l1S 713 W F2E o]838te] ¥A 33tES WA uAZ2A dUY. 5% 56 mg(80%) .
"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.95 (d, J=4.6, 3H, NHCH:), 6.61 (d, J=5.4, 1H,
Hay), 7.03 (m, 2M, Haom), 7.28 (M, 1H, Haam), 7.40 (M, TH, Haom), 7.50 (M, TH, Hawon), 8.03
(br g, J=4.8, 1H, NFiye), 8.20 (M, 1H, Haom), 8.31 (5, 1H, Harom), 8.54 (d, J=5.4, TH, Hr,),
8.64 (M, 1H, Haom), 9.17 (s, 1H, NH), 9.34 (s, 1H, NH);
BC-NMR (DMSO-d), 5 (ppm), J (Hz): 27.1, 105.3, 108.3 (d, Jrc=22.3), 116.1 (d,
Jre=20.5), 118.3 (d, Jre=2.6), 116.6 (m), 119.4 (m), 122.0 (d, Jre=2.3), 122.8, 125.0,
125.4 (m), 128.5 {d, Jec=11.4), 130.6 (br), 149.6 (d, Jrc=10.3), 152.0, 152.4 (d, Jrc=245),
152.8, 153.4, 153.4 (d, Jrc=248), 155.3, 160.4; "°F-NMR (DMSO-d5), 8 (ppm): -60.8, -
124.0, -125.3; LC-MS (m/z): LC-MS: m/z 491.0 (M+H, 100), t=1.87 min; HRMS (6.65
min): m/z CasHioFsNsOs [M+H'] 0f LSt H At X|: 547.15116; =& x|: 547.15163.
[1362]
[]363] SEA) 99
[1364] 1-(3-tert-F-"-1-9d-11-7] &} &-5-)-3-(2-ZF 0 2-4-(3-W|&-2-= &1 2-T]3| =2 9] 2| & [2,3-b] & 2}z -
8- A]) | d)-9-2 oF(AA-041)
H 0/
oy
0]
(o)
H
S O¢ .
IN/ NI
[1365]

[1366] 3-tert-F-g-5-o] hAlol|o] E-1-Hd-1H-¥]2}& % 8-(4-o}n| w=-3-ZF 2 HA)-3-He 2 =[2,3-b] T 2R
-2(1)-2& 7FA 2 ¥ F3& ©] &3F3iT.
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[1367]
[1368]

[1369]

[1370]

[1371]

[1372]
[1373]

[1374]

[1375]
[1376]
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TH-NMR (DMSO-ds), 5 (ppr), J (Hz): 1.28 (s, OH, fert- Bu), 2.49 (s, 3H, CHs), 6.85 (s, 1H,
Hey), 6.85 (d, 1H, J=5.6 Hz, Hey), 7.04 (M, 1H, Haon), 7.27 (M, TH, Haram), 7.43 (m, 1H,
Harom)y 7.54 (M, 4H, Harom), 8.15 (M, 1H, Haam), 8.31 (d, J=5.6 Hz, 1H, Hp,), 8.83 (s, 1H,
NH), 8.98 (s, 1H, NH),12.40 (brs, 1H, NHAr); ™C-NMR (DMSO-de), § (ppm), J (Hz):
21.0, 108.5 (d, Jrc=21), 109.7, 116.1 (d, Jc=6), 116.6 (m), 119.5 (br), 121.8 (m), 122.8,
124.5 (d, Jrc=10.8), 125.0, 125.4 (M), 128.1, 128.5 (d, Jro=11.4), 143.9, 145.0, 148.8 (d,
Jec=10.4), 151.3, 152.0, 152.3 (d, Jrc=248), 153.4 (d, Jrc=249), 154.5; "°F NMR (470
MHz, DMSO-de): §=-125.3 ppm LC-MS (m/z): 528.1 (M+H, 100), rt=4.97 min; HRMS

(6.04 min): m/z' CapHysFsNsNaO, [M+Na'] Ol CHEF A &+X] : 514.09090; =& X : 514.09051.

34 100
1-(2-EF L 2-4-(3-(4-d 29 H & -1-d) F 2 =[3,2-b ] J & -8-A ZA) H ) -3-(2-FFLZ-5-(EZZEF 2

2 e)Hd) g2 oF(AA-056)

F
H. R oF,
oY
X N\

~EFQES5-(EYEFL2HE)Ad o]ALAoMo]E B 2-ZF 9 Z-4-(3-(4-1
bIsleta-g-Q S Ao d A e AN Wy F3S o] gelel Al S F4 A

(64%) .

"H-NMR (DMSO-ds), § (ppm), J (Hz): 2.26 (s, 3H, CHy), 2.48 (m, 4H, N(CH,CH,)zNMe),
3.86 (m, 4H, N(CH>CH:);NMe), 6.68 (d, J=5.4, 1H, Hpy), 7.06 (m, 2H, Haom), 7.32 (m, 1H,
Harom), 7.43 (m, 1H, Harom), 7.52 (M, 1H, Harom), 8.22 (M, 1H, Harem), 8.63 (d, J=5.4, 1H,
Hpy ), 8.66 (M, 1H, Haram), 8.88 (5, 1H, Haom), .19 (s, 1H, NH), 9.35 (s, 1H, NH);
*¥C-NMR (DMSO-ds), 5 (ppm), J (Hz): 43.9, 45.7, 54.2, 105.8, 108.3 (d, Jpe=22.3), 116.1
(d, Jec=21.4), 116.3 (d, Jrc=2.6), 116.6 (m), 119.5 (m), 122.0 (d, Jrc=2.3), 122.3, 125.0,
125.4 (m), 128.5 (d, Jrc=11.4), 136.4, 149.6, 149.7, 151.5, 1524 (d, Jrc=245), 153.4,
163.4 (d, Jrc=248), 153.6, 153.8, 160.3; "*F-NMR (DMSO-ds), § (ppm): -60.8, -124.0, -
125.3 ppm; LC-MS (m/z): 560.1 (M-+H, 100), rt=3.18 min; HRMS (6.65 min): m/z
CasH1sFsNeOs [M+H'T 01l CHEH HI & XI: 547.16116; & & X : 547.15163.

34 101
1-(3-tert-F-g&-1-#I-10-1 &} Z-5-9)-3-(2-ZF 9 24-(3-4-W B I A &} ¥ -1-9) T 2] = [2,3-b] T &} 7 -8-<
S A ) -2 oF(AA-053)

5-o]l 2Ajoldlo) E-1-H d-1H-Tgt& 2@ 2-ZF 2 2-4-(3-(4-WEa g H3R-1-9) I Y =[3,2-b] ¥ &}

3-tert—4-2-5- =
H-8-AS Ao RS ZhX AL WY F3& o] 838ke] Al sghEs A aARA A, #5744 mg(77%).
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[1377]
[1378]

[1379]

[1380]

[1381]

[1382]
[1383]

[1384]

[1385]
[1386]

[1387]
[1388]
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TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.28 (s, 9H, fert- Bu), 2.31 (br, 3H, CHa), 2.56 (br,
4H, N(CH.CH;),NMa), 3.88 (m, 4H, N(CH;CH,)2NMe), 6.41 (s, 1H, Hpy), 6.66 (d, J=5.3,
1H, Hey), 7.03 (, 1H, Harom), 7.27 (M, 1H, Haom), 7.45 (M, 1H, Haom), 7.86 (m, 4H,
Haom)s 8.15 (M, 1H, Harom), 8.61 (d, J=5.3, 1H, Hpy ), 8.86 (m, 2H, NH + Haem), 9.00 (s,
1H, NH); ®C-NMR (DMSO-ds), & {ppm), J (Hz): 30.2, 32.0, 43.7, 45.3, 54.0, 95.2, 105.8,
108.3 (d, Jre=22.3), 116.2 (d, Jec=2.6), 121.8 (d, Jrc=2.3), 122.4, 124.4, 124.5 (d,
Jre=11.8), 127.3, 129.3, 136.4, 137.0, 138.5, 149.3 (d, Jc=10.6), 151.4, 152.2, 1524 (d,
Jrc=245), 153.6, 153.8, 160.3, 160.8; "F-NMR (DMSO-dg), 5 (ppm): -60.8, -124.0, -125.3
ppm; LG-MS (m/z): 596.1 (M+H, 100), rt=3.10 min; HRMS (6.65 min): m/z CoshH1sFsNsOa
[M+H'T Of CH3t H AHX|: 547.15116; =& X|: 547.15163.

$HA 102

1-(3-tert-F8-1-p-EU-1H-7) &} &-5-9)-3-(3-(3-&4-3,4-Us| =2 9] 2| £ [2,3-b] T & A -8-L A H I ) &
7l o}(AA-006)

J@Aﬂé
sol @

8-(3-otm w5 A 7 2 [2,3-b] 2 -3(4H) -2 B 3-tert-F-E-5-0| AAlot o] E-1-p-EU-1H-F] 2t&S 7HA
i W F2E o]8ste] #A } dEs WA A=A A6 mg, 65%).

'H-NMR (DMSO-d6), & (ppm), J (Hz): 1.26 (s, OH, tert- Bu), 2.36 (s, 3H, Me), 6.32 (s, 1H,
H,onr): 658 (d, 1H, H, J= 6.6 Hz), .82 (d, TH, H,,,,, J= 6.8 H2), 7.21 (&, 1H, H,,, =
7.2 Hz), 7.30~ 7.43 (m, 6H, H__), 814 (s, 1H,H,, ), 835(d, TH, H, J=6.8Hz), 874
(s, 1H, NH, ), 9.30 (s, 1H, NH, ), 12.88 (s, 1H, NH,,,_ ). ""C-NMR (5, ppm, DMSO-
dg): 20.55 (CH), 30.17 (fert- Bu), 31.96 (fert- Bu), 95.84, 99.49, 106.47, 109.65, 113.47,

115.03, 118.50, 124,15 (2*C), 129.30, 129.57 (2*C), 130.48, 136.12, 136.59, 136.84,
141.56, 1561.00, 151.72, 152.06, 154.39, 160.41, 160.50. HRMS (El): m/z M+ H]
CogHo7N7O3 0 CH 3t HIAFX|: 510.2248; & XI: 510.2253.

arom’

S| 103

1-(3-tert-H&-1-9d-1H- }E-5-U)-3-(4-(2-& &1, 2-t3| =29 2] £ [2,3-b]  Fhxl-8- LAtz eal-
1-¢)¢-2ll o} (AA-034)

Y
Ky O

§-(4-o}v) wermerall-1-9)
Eg 7}';(]‘]— o}'\:l F2E o]

2(1)-< 2 3-tert-FE-5-0o]| LAjold| o] E-1-Hd-1H-3] 2}

LA I B E([2,3-b] T 27—
& A SRS WA g ZA Y1l ng, 17%).

shed

H-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.31 (s, 9H, tert- Bu), 6.44 (s, 1H, Harom,), 6.65 (d,
1M, Harom, J= 5.4 Hz), 7.41-7.47 (m, 2H, Harom), 7.57-7.62 (m, 5H, Haron), 7.66-7.69 (m, 1H,
Harom), 7.93 (d, 1H, Harom, J= 8.4 Hz), 7.96 (d, 1H, Harom, J= 8.3 Hz), 8.11 (d, 1H, Harom, J=
8.5 Hz), 8.27 (d, 1H, Haom: J= 4.5 Hz), 847 (8, 1H, Haror), 8.82 (s, 1H, NHuee), 815 (s,
1H, NHurea), 12.82 (s, 1H, NHizgtame). PC-NMR (DMSO-d6), & (ppm), J (Hz): 30.17 (tert-
Bu), 32.02 (fert- Bu), 95.74, 109.39, 111.11, 118.36, 121.83, 122.27, 124.24 (2*C),
126.33, 126.76, 127.24, 129.28 (2*C), 132.25, 137.19, 138.65, 144.91, 145.29, 152.31,
154.65, 160.81. HRMS (El): m/z [M + H] C31H27N703 Ol CHSt 3| &bXI: 546.2248;

=3 Xl 546.2248.

S 104

- 136 -



[1389]

[1390]

[1391]

[1392]

[1393]

[1394]

[1395]

[1396]

[1397]

[1398]

[1399]

[1400]

[1401]

1-(2-EF 2 2-5-(EgEF o2 a)dd)-3-(4-(3-H€-2-2 -1, 2-U 3| =235 g =
red-1-)$-# o} (AA-039)

8-(4-opn b 2 ll-1-Ud S A])-3-vd ¥ g = [2,3-b] ¥ pl-2(1)-& 3 1-Z

ZIHSd 10-2010-0096234

1-(2-Z 29 2-5-(Eg|ZFo2ve)d)-3-(4-(2-4-1,2-U3| =298 £[2,3-b] 7 &7 -8-Y
1-)$-# o} (AA-038)

Ol e
oy
J. o

= P
N N

RSP

8-(4-opr| ey 2 all-1-LA S A I 2 = [2,3-b] T 2}F-2(1)-& %
HED)HAS 714 WY F25 o] &3te] A 3HgES WA 4

= 171

Z-2-0] Aol 0| E-4-(EYEF L2
ATH65 mg, 98%) .

I

32 fo

H-NMR (DMSO-d6), & (ppm), J (H2): 6.64 (d, TH, Harom, J= 5.3 Hz), 7.38-7.42 (m, 2H,
Harom), 7.53 (t, 1H, Harom, J= 8.9 Hz), 7.59 (t, 1H, Haom, J= 7.6 Hz), 7.70 (t, 1H, Harom, J=
7.7 Hz), 7.94 (d, 1H, Haroms J= 8.5 Hz), 8.07 (d, TH, Harom, J= 8.4 Hz), 8.26 (d, 1H, Harom:
J= 5.3 Hz), 8.28 (d, 1H, Harom, J= 8.6 H2), 8.44 (s, 1H, Haom), 8.68 (d, 1H, Haram, J=7.2
Hz), .47 (s, 1H, NHugea), 2.51 (5, 1H, NHurea), 12.77 (5, TH, NHiagtame). *C-NMR (DMSO-
d6), 5 (ppm), J (Hz): 109.22, 115.97, 116.14, 116.66, 116.89, 118.09, 119.27, 121.82,
122.07, 122,75, 123.01, 124.92, 125.18, 125.46, 126.29, 126.76, 126.81, 127.54, 128.70,
128.79, 131.73. HRMS (El): m/z [M + H] CosH15F4N503 Ol CHSH H&HX| :510.1184
=3X :510.1180.

3t 105

-(2-EF e 2-5-(EZF e 2 ) id)-3-(4-(2-mE-3-%4-3, 4-H3| =2y 2| ==
Zel-1-9) §-# oF(AA-014)

i’%@r

[2,3-b] ¥ 2bx]-8-L 5 A] )L}

(4ot yp T & Al -1-A 2 A -2-H '3 2] = [2,3-b] 9 kA -3(4l) -2 = 1-3

8 Z2-2-o] Aol o] E-4-( E Y]
EFeRd )M A5 P F2E o) §ste] EA SRS o 13

[e)
224 AAG(50 mg, 61%).

iz
=
=]
8 SFES o3 BTA

TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 2.54 (s, 3H, Me), 6.33 (d, TH, Haam, J= 5.7 Hz),
7.40-7 43 {m, 2H, Haom), 7.54 {t, TH, Muem, J= 8.8 Hz), 7.60 {{, 1H, Haom J= 7.5 Hz}, 7.72
(t, TH, Harom, J= 8.2 Hz), 7.88 (d, 1H, Hurgm, J= 8.4 Hz), 8.10 (d, 1H, Hawm, J= 8.3 Hz), 8.19
{d, 1H, Harom, J= 5.3 Hz), 8.27 (d, 1H, Haom, 4= 8.7 Hz), 8.70 (dd, 1H, Huom, J=7.3 Hz, J=
2.0 Hz), 9.34 (s, 1H, NHuea) 8.40 (s, 1H, NHya), 12.78 (s, 1H, NHiacome). *C-NMR
(DMSO-d6), § (ppm), J (Hz): 20.51 (Me), 105.50, 115.97, 116.50, 117.28, 117.98, 119.22,
121.50, 122.07, 122.72, 124.89, 125.29, 128.35, 126.87, 127.38, 128.89, 131.71, 145,11,
145.67, 150.51, 152.39, 152.55, 154.386, 156.33, 159.10, 160.59. HRMS (El): m/z [M + H}
CogH47F4N503 0l CHEF HIAMX] : 524.1340; S HX|: 524.1324.

3t 106

[2,3-b] ¥ 2bx]-8-L S A] )L}

&‘

Sas e

Biz

=

FQE-2-0]| Ao} o] E-4-(E ]
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[1402]
[1403]

[1404]

[1405]
[1406]

[1407]
[1408]

[1409]

[1410]

[1411]

ZIHS3d 10-2010-0096234
Tz E)iAS 7hAa WY F2E o]&sto] A SES ofd & aARA AATHE8 mg, 42%).

H-NMR (DMSO-d8), & (ppm), J (Hz): 2.52 (s, 3H, Me), 6.80 {d, TH, Haom, J= 5.3 Hz),
7.39-7.41 (M, 2H, Harom}, 7.51-7.54 (m, 1H, Harom), 7.60 (t, 1H, Harom, 4= 7.7 Hz), 7.71 (%,
1H, Haom J= 7.6 Hz), 7.95 (d, 1H, Ham, J= 8.4 Hz), 8.07 (d, 1H, Harom, J= 8.3 Hz), 8.22
(d, 1H, Haom, J= 5.3 Hz}, 8.26 (d, 1H, Harom, J= 8.5 Hz), 8.88 (d, 1H, Harem, J= 6.6 Hz),
9.39 (s, 1H, NHuyrea), 9.44 (s, TH, NHyez), 12.66 (5, 1H, NHigotame). “C-NMR (DMSO-dB), &
{(ppm), J (Hz): 20.97 (Me), 108.47, 115.95, 116.11, 116.58, 116.86, 117.98, 119.20,
121.86, 121.97, 122.73, 124.90, 125.32, 126.30, 126.72, 126.80, 127.06, 127.47, 128.68,
131.67, 143.93, 144.82, 145.02, 152.44, 152.61, 154.41. HRMS (El): m/z M + H)
“CopHi7FaN503 Ol THEH H AR : 524.1340; S FX: 524.1341,

SEA] 107
1-(3-tert-2&-1-9d-1H-9 2} F-5-9)-3-(4-(3-2 4-3,4-T) 3| =27 g £ [2,3-b]  F}-8-ALA] )1}z etkal-

1-)$-2©}(AA-008)

8-(4-opr| b2 Gall-1-LA S A 9] 2] 122, 3-b] 9] 2F1-3(4H) -2 B 3-tert-F-E-5-o] Aoty o] E-1-#d-1H-7] 2}
& 7ML Y F2E ol gsto] #Al SetES g A wAlEA AJATH65 mg, 80%).

1H-NMR (DMSO-d6), § (ppm), J (Hz): 1.29 (s, SH, fert- Bu), 6.39 (d, 1H, Haom J=5.7
Hz), 6.43 (s, 1H, Haram), 7.38 (d, 1H, Harom, J= 8.3 Hz), 7.44 (t, 1H, Haom, J= 7.0 Hz), 7.55-
7.61 (m, 5H, Hawom), 7.66 (t, 1H, Harom, J= 7.6 Hz), 7.85 (d, 1H, Harom, J=8.4 Hz), 7.94 (d,
1H, Haom, J= 8.3 Hz), 8.10 (d, 1H, Haom, J= 8.8 Hz), 8.25 (5, 1H, Harom), 8.27.(d, 1H, Harom,
J=5.7 Hz), 8.80 (s, 1H, NHyea), 9.13 (5, 1H, NHyea), 12.94 (5, 1H, NHizctame). “C-NMR
(DMSO0-d6), 5 (ppm), J (Hz): 30.10 (tert- Bu), 31.95 (ter- Bu), 95.68, 105.78, 117.03,
118.05, 118.40, 121.32, 122,35, 124.16 (2*C), 126.22, 126.68, 126.92, 127.17, 127.71,
129,21 (2*C), 132.12, 137.12, 138.58, 145.13, 145.44, 151.12, 152,10, 152.24, 156.46,
160.74, 161.31. HRMS (El): m/z [M + H] C31Ho7N7O3 0l CHEF X| A X: 546.2248;

=X %|: 546.2250.

34 108
1-(3-tert-F-gE-1-H -1~ 2} F-5-A)-3-(4-(2-H &-3-F 2-3,4-U 3| =27 2| =[2,3-b | F &} 7 -8-L & A ) L}
red-1-)$-# o} (AA-009)

JT

0 N—N
o

Co ©

8-(4-olr ey T & dl-1-A A ) -2-w & ] 2] = [2,3-b] ] & -3(4H) - E 3-tert-F-E-5-0|aA]olo] E-1-7d-
- &&S 7HX 3 B F2E o] &38te] ¥4 32 oF3t 254 mA2M AATHG6 mg, 71%).
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[1412]

[1413]

[1414]

[1415]

[1416]

[1417]
[1418]

[1419]

[1420]
[1421]

[1422]

ZIHS3d 10-2010-0096234

TH-NMR (DMSO-dB), 5 (ppm), J (Hz): 1.30 (s, SH, tert- Bu), 2.48 (s, 3H, Me), 6.31 (d, 1H,
Harom, J= 5.6 Hz), 8.43 (s, TH, Hawm), 7.37 {d, 1H, Herom, J= 8.3 Hz), 7.43-7.46 (m, 1H,
Harom), 7.56-7.67 (M, 6H, Haror), 7.84 (d, 1H, Haom, J= 8.3 Hz), 7.95 (d, 1H, Harom, J=8.3
Hz), 8.10 (d, 1H, Harom, J= 8.6 Hz), 8.18 (d, 1H, Hawm, J= 5.6 Hz), 8.80 (s, 1H, NHurea),
9.12 (s, 1H, NHurea), 12.78 (s, 1H, NHiagame). “C-NMR (DMSO-d6), & (ppm), J (Hz):
20.58 (CHs), 30.13 (tert- Bu), 31.98 (fert- Bu), 95.63, 105.52, 117.30, 117.33, 118.37,
121.44, 122,36, 124.21 (2*C), 126.34, 126.68, 126.92, 127.21, 127.69, 129.26 (2*C),
132,14, 137.15, 138.58, 145.08, 145.64, 150.55, 152.23, 156.34, 159.15, 160.64, 160.75.
HRMS (El): m/z [M + H] C3oHogN703 0l CH3t H &K : 560.2405; = F x|: 560.2407.

S 109
1-(3-tert-Fe-1-wd-11-9 &&-5-9)-3-(4-(3-v&-2-24-1,2-U) 3| =2 ¥ 2] = [ 2, 3-b ] T 2} R -8-L S A ) U}
Zed-1-d) -2l o} (AA-035)

H H
(s
/
\ﬂ/\()/é
o] N—N

(o)

H

N o]

= e
N N

<)

8-(4-opr| e 2 al-1-U S A])-3-w e 9] 2] = [2,3-b ] T 2 -2(1H) - Z 3-tert-FE-5-0] A o}|o] E~-1-7 -
H-9g%£S 7HA L 4 F2E o] &3t FA] 3gtES WA uA 2 AJATHE0 ng, 41%).

(6]

[¢]

"TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.29 (s, OH, fert- Bu), 2.51 (3H, s, Me), 6.43 (d, 1H,
Harom: J= 5.3 Hz), 6.59 (s, 1H, Haom,), 7.38 (d, 1H, Hapom, J= 8.3 Hz), 7.44 (&, 1H, Haom, J=
7.3 Hz), 7.55-7.81 {m, 5H, Hawon), 7.66 {t, 1H, Haom, J= 7.6 Hz), 7.91-7.95 (m, 2H, Haom),
8.09 (d, 1H, Harom, J=8.6 Hz), 8.21 (d, TH, Harem, J= 5.4 Hz), 8.80 (s, TH, NHuea), 9.13 (s,
1H, NHuyrea), 12.65 (8, TH, NHigame)- *C-NMR (DMSO0-d6),  (ppm), J (Hz): 20.95 (CHy),
30.09 (tert- Bu), 31.95 (tert- Bu), 95.66, 108.51, 116.89, 118.33, 118.81, 121.79, 122.17,
124.16 (2*C), 126.28, 126.68, 126.69, 127.17, 127.74, 129.21 (2*C), 132.04, 137.12,
138.58, 143.77, 144.88, 144.99, 152.15, 152.24, 154.54, 160.74, 164.12. HRMS (El):
m/z M + H] C3oHogN7O3 0] CH3t H AHX| : 560.2405; = & X|: 560.2402.

S| 110

1-(3-tert-#8-1-p-EA-11-9] 2} &F-5-2)-3-(4-(3-2-3,4-0) 3| = 2 9] 2] = [ 2, 3-b ] ] 251 -8-U S A pZ hall-
1-¢)¢-2°}(AA-010)

& P

8-(4-otn =}z e dll-1-U & A] )3 1 E[2,3-b] 313} Z1-3(4 ) -& 9 3-tert-FE-5-o] Aol o] E-1-E Y -1H-T] &}
& 73 WY F2E ol % A A 2ZA DT80 mg, 70%).

TH-NMR (DMSO-d8), & (ppm), J (Hz): 1.29 (s, SH, tert- Bu), 2.40 (s, 3H, Me}, 6.40 (d, 1H,
Harom, J= 5.6 Hz), 6.41 (s, TH, Harom), 7.37-7.39 (m, 3H, Harom), 7.47 (d, 2H, Harom, J= 8.1
Hz), 7.57 {t, 1H, Haom, J= 7.6 Hz), 7.66 (t, 1H, Hawm, J= 7.6 H2), 7.88 (d, 1H, Harom, J= 8.4
Hz), 7.97 (d, 1H, Harom, J= 8.3 Hz), 8.11 (d, 1H, Haom, J= 8.6 Hz), 8.25 (s, 1H, Harom), 8.26
(d, TH, Harom, J= 5.7 Hz), 8.77 (s, 1H, NHyea), 8.13 (s, TH, NHurea), 12.94 (s, 1H, NHiactane).
BG-NMR (DMSO-d8), § {(ppm), J (Hz): 20.51 (CH3), 30.11 (fert- Bu), 31.90 (feri- Bu),
95.01, 105.75, 117.02, 118.03, 118.17, 121.30, 122.30, 124.26 (2*C), 126.21, 126.62,
126.89, 127.61, 129.61 (2*C), 132.14, 136.05, 136.71, 137.09, 145.02, 145.44, 151.09,
152.08, 156.44, 160.46, 161.30. HRMS (El): m/z [M + H] C3aH2oN703 01l CHEH HI AR -

560.2405; =& X]: 560.2403.
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[1423]

[1424]

[1425]

[1426]

[1427]
[1428]

[1429]

[1430]

[1431]

[1432]
[1433]

[1434]

Sk 111

1-(3-tert-§-8-1-p-E4-1H-9 &=-5-4)-3-(4-(2-#€-3
A= ed-1-d)$-dlo}(AA-011)

Y
Cox &

8-(4-olr)| =T & dl-1-A LA ) -2-w &3 2] £ [2,3-b]F FH-3(4H)-& 2
-

TH-NMR (DMSO-d6), 8 (ppm), J (Hz): 1.29 (s, OH, feri- Bu), 2.40 (s, 3H, Me), 2.48 (s,
3H, Me), 6.31 (¢, 1H, Harom, J= 5.6 Hz), 6.41 (s, 1H, Haram), 7.37-7.38 (m, 3H, Harom), 7.47
{d, 2H, Harom, J= 8.3 Hz), 7.56 (t, TH, Haroms J= 7.5 Hz), 7.66 (t, 1H, Harom, J= 7.4 Hz), 7.84
{d, 1H, Harom, J= 8.4 HZ), 7.97 (d, TH, Harom, 4= 8.3 Hz), 8.11 {d, 1H, Harom, J= 8.6 Hz),
8.18 (d, 1H, Harom, J= 5.8 Hz), 8.77 (8, TH, NHyes), 8.13 (5, 1H, NHurea), 12.80 (s, 1H,
NHisctarme)-. °C-NMR (DMS0-d6), 3 (ppm), J (Hz): 20.51 (2*CHa), 30.11 (fert- Bu), 31.91
(tert- Bu), 95.03, 105,51, 117.21, 117.33, 118.21, 121.40, 122.30, 124.26 (2C), 126.31,
126.60, 126,85, 127.60, 129,61 (2*C), 132.11, 136.05, 136.71, 137.09, 145.04, 145.81,
150.48, 152.09, 156.28, 159.09, 160.47, 160.60. HRMS (El): mv/z [M + H] C33H31N703;
Ol CHEF HAHX| : 574.2561; &8 X|: 574.2558.

A 112

1-(3-tert-F-d-1-p-E A~ -7 ZE-5-9)-3-(4-(3-"2-2
AD U ERI-1-91) -2 ok (AA-036)

R0
I\
//

N

8-(4-olv] 1t el

lH-9ebE S 5 W P22 ol §sle]l EAl 3B WAl aA

TH-NMR (DMSO-d8), & (ppm), J (Hz): 1.29 (s, OH, tert- Bu), 2.40 (3H, s, Me), 2.52 (3H,
s, Me), 6.41 (s, 1H, Harom), 6.58 (d, 1H, Harom, J= 5.4 Hz), 7.37-7.39 (M, 3H, Harom), 7.47
(d, 2H, Harom, J= 8.2 Hz), 7.57 {t, 1H, Harom, J= 7.6 Hz), 7.66 (¢, 1H, Harom, J= 7.6 Hz), 7.92
(d, 1H, Haram, J= 8.4 Hz), 7.96 (d, 1H, Herom, J= 8.3 Hz), 8.08 (d, 1H, Harom, J= 8.6 H2),
8.21 (d, TH, Harorms J= 5.4 Hz), 8.76 (s, 1H, NHyrea), 9.12 (s, 1H, NHues), 12.65 (s, 1H,
NHpzcame). °C-NMR (DMS0-d8), & (ppm), J (Hz): 20.51 (CHs), 20.93 (CHa), 30.11 (tert-
Bu), 31.90 (fert- Bu), 95.00, 108.48, 116.88, 118.10, 118.75, 121.77, 122.13, 124.26
(2*C), 126.26, 126,61, 126.67, 127.61, 129.61 (2*C), 132.05, 136.04, 136.71, 137.09,
143.72, 144.88, 152.08, 154.51, 160.46, 164.11. HRMS (EI): m/z [M + H] C33Hz1N703
Ol CHEH HIAHX| ; 574.2561; =& % : 574.2560.

akA] 113

&3 4-tF =2 Y e

—Sa-l,2-H3| ER Y e =

3=

[2,3-b]F] 7-8-U =

3-tert-§-E-5-0] L Aol o] E-1-
H-9&gES 7IK 2 Ul F2E o] &35te] ®A 3gES ofst 234 uA2A AATH67 mg, 69%).

A-1-G2A)-3-wE T 2] =[2,3-b] T 2} A -2(1)-2 2 3-tert-F-E-5-
; |24 AATHTL mg, 49%).

1-(3-tert-F¥-1-p-EL-1H-9 &}&-5-Y )-3-(3-(2-F4-1,2-v 3| =29 & = [2,3-b] F &

g o}(AA-031)

- 140 -

e~

2

-8-

[2,3-b]=] &}k

L

A _8_01 _2'.

=

Alopl o] -1~

Q)
=

<
=

A )5

=
=

=
=

o]
=

o]
=
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[1435]

[1436]

[1437]
[1438]

[1439]

[1440]

[1441]

[1442]
[1443]

[1444]

[1445]

[1446]

ZIHS3d 10-2010-0096234

@L”JLHL
oy e

8-(3-ohH] = 5 A 7 8] = [2,3-b] ) #hl-2(1H)-2 R 3-tert-FE-5-0] 2AJoldl o] BE-1-p-EU-1H-T &S 714
3l W F2E o]B_

sto] Al =S oFe A mARAM AJTH9 mg, 13%).

TH-NMR (DMSO-d6), 3 (ppm), J (Hz): 1.26 (s, 9H, tert- Bu), 2.37 (s, 3H, Me), 6.32 (s, 1H,
Harom,)» 6.85 (dd, 1H, Harom, J= 8.1 Hz, J= 1.7 Hz), 6.89 (d, 1H, Hpy,5, J= 5.3 Hz), 7.19(d,
1H, Harom, J= 8.2 Hz), 7.31-7.33 (M, 2H, Harom), 7.37 = 7.40 (M, 3H, Haom), 7.47 (s, 1H,
Harom), 8.37-8.41 (), 3H, Haor), 923 (5, 1H, NHyes), 12.54 (s, TH, NHiscume). ~ C-NMR
(5, ppm, DMSO-dg): 20.55 (CH), 30.16 (tert- Bu), 31.95 (tert- Bu), 96.15, 109.72, 110.44,
113.64, 115.03, 124.32 (2*C), 129.63 (2°C), 130.46, 135.97, 136.78, 136.82, 141.30,
145.25, 151.41, 154.18, 154.65, 160.48. HRMS (El): m/z [M + H] C2gHa7N703

Ol CHS H AR : 510.2248; Z& X : 510,2250.

3t 114

1-(4-(2-0}V] =-3-82-3,4-U 3| =29 2| = [2,3-b | F &R -8-d S AH Y Z ddl-1-U)-3-(2-ZF L Z-5-(EF ZF
e zdE) s d)$-2loF(AA-015)

H H
O NTN CFy
SRPe]

o) F

fj:NINHZ
pZ
N N 0
H

2-0}v] -8~ (4-otv] e b R ll- 19 $ 4D 3 2] 2, 3-b] T ehR1-3(4iD-& B 1-F

25 o] Ao o] E-d-(E
PEFoWDMAL /A5 WY F28 o §3tel EA FFES

o292
24 AAH(73 mg, 89%).

1H-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.32 (d, TH, Harom, 4= 5.5 Hz), 7.27 (d, 1H, Harom,
J= 8.3 Hz), 7.40-7.42 (m, 1H, Harom), 7-54 (t, TH, Harom, J= 9.8 Hz), 7.59 (¢, 1H, Harom: J=
7.6 Hz), 7.70 (t, TH, Haom, J= 8.1 Hz), 7.90 (d, 1H, Harom, 4= 5.5 Hz), 7.93 (d, TH, Harom, J=
8.3 Hz), 8.01 (d, 1H, Harom, J= 8.3 Hz), 8.22 (d, 1H, Harom, J= 8.6 Hz), 8.69 (dd, 1H, Haram,
J= 7.3 Hz, J= 1.9 Hz), 9.27 (s, 1H, NHyea), 9.36 (5, 1H, NHuyea), 12.59 (s, 1H, NHictame)-
BC-NMR (DMSO-d6), § (ppm), J (Hz): 106.41, 115.99, 116.14, 116.44, 118.47, 119.10,
119.36, 121.67, 121.90, 122.72, 124.89, 125.32, 126.38, 126.67, 127.61, 128.74, 130.87,
142.97, 143.57, 146.16, 151.73, 152.35, 152.68, 154.32, 157.17. HRMS (El): m/z [M + H]
CosH1aF4NgO3 Ol CHEH HIAHXI: 525.1203; ZF X : 525.1292.

3t 115

1-(2-ZF 0 2-5-(EfZF o 2Wgd)Fd)-3-(3-(3-%2-3,4-1] 8| =237 g £ [2,3-b] 7 2} A -8-D &~
o}(AA-007)

o NN
|/
N N’ [e]
H

8-(3-obr] sl 5 A I 2] ;= [2,3-b ] 9] 2hxl-3(4H) -2 B 1-EF L E-2-o] LAotdlo]| E4-(E &7 2w e) Al &

7R AL B F2E ol gete] Al shgh=s WA A=A AATHE0 mg, 42%).
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[1447]
[1448]

[1449]

[1450]

[1451]

[1452]
[1453]

[1454]

[1455]

[1456]

[1457]
[1458]

[1459]

ZIHS3d 10-2010-0096234

"H-NMR (DMSO-d6), 5 (ppm), J (Hz): 6.81(d, 1H, Hpy, J= 5.6 Hz), 6.89 (dd, 1H, Harem,
J= 8.0 Hz, J= 1.9 Hz), 7.26 (d, 1H, Harom, J= 8.1 Hz), 7.39 — 7.53 (m, 4H, Haror), 8.18 (s,
1H, Hasom), 837 (d, 1H, Hpy, J=5.6 Hz), 8.55 (d, TH, Harom, J=7.2 Hz), 8.99 (s, 1H,
NHure), 9.44 (s, 1H, NHuga), 12.94 (s, 1H, NHpctame). *C-NMR (DMSO-d6), & (ppm), J
(Hz): 106.41, 108.96, 113,96, 115.31, 116.00, 116.96, 118.50, 119.56, 122.74, 125.30,
128.43, 130.63, 141.05, 145.76, 151.01, 152.06, 152.68, 154.43, 154.66, 156.71, 160.53.
HRMS (El): m/z [M + H] CoqH43F4N5030i CHEF HIAHX| @ 460.1027; & & X|: 460.1023.

SEA] 116
1-(2-ZF 0 2-5-(Eg|ZF o 2w8) 5 d)-3-(3-(2-24-1,2-0 3| =29 g £ [2,3-b] I 2} -8-L LA F D) $-2
o}(AA-032)

o : N N
H H H
| S NTO F
~ =
N N

8-(3-oln| ;= H Z A I ] £ [2,3-b]F e -2(1H)-2 2 1-ZF Q2 2-2-0] LA oo E-4-(Eg ZF o 2ue) S
7EA 3 W F2E o435ty HAl ES WA mA2A AATHA9 mg, 73%).

"H-NMR (DMS0-d6), & (ppm), J (Hz): 6.87-6.88 (M, 2H, Harom), 7.26 (d, 1H, Harom, J=

7.9 Hz), 7.40 — 7.54 (m, 4H, Hawom), 8.35 (d, 1H, Hpy,8, J= 5.3 Hz), 8.40 (s, 1H, Harom,),

8.54 (d, 1H, Hawom, 4= 7.2 Hz), 9.05 (s, 1H, NHyea), 9.52 (s, TH, NHyea), 12.62 (s, 1H,

NHizotame). °C-NMR (DMSO-dB), § (ppm), J (Hz): 109.88, 110.21, 113.78, 115.14,

115.92, 116.09, 116.85, 119.46, 122.66, 125.11, 128.36, 130.41, 140.91, 144.48, 145.05,

151.96, 152.32, 152.60, 154.22, 154.57. 155.06. HRMS (El): m/z [M + H]C24H3F4N503

Ol CHSt A AHX : 460.1027, =& X|: 460.1025.

Sk 117

1-(2-EF L 2-5-(Eg|&EF o2 E)Hd)-3-(4-(2-E-3-84-3 ,4-13| =237 2| = [2,3-b] F & -8-L & A] ) -2~
(g el 2)=d)$-gloF(AA-060)

X 1

8-(4-obv| :=-3-(H & ¥ @) 3| 5 A])-2-w[ & 9] 2] %= [ 2, 3-b] 9] 221 -3(4H) -2 % 1-FEF L =-2-o]hAJodo]| E-4-(E
gEFeme)MiAlS 7o WY F2E ol&dte] A shgh=S WA uA=A AATHG mg, 12%).

H-NMR (DMSO-dB), & (ppm), J (Hz): : 2.50 (s, 3H, CHa), 2.52 (s, 3H, CH3), 6.66 (d, 1H,
Hey, J=5.6 Hz), 7.17 (m, 1H, Haan), 7.35 (d, 1H, Haom, J=2.7 Hz), 7.42 (m, 2H, Haan),
8.17 (d, TH, Harom, J=8.8 Hz), 8.31 (m, 2H, Hey, + Haom ), 8.83 (M, 1H, Harom), 9.01 (m, 1H,
Hacm), 11.59 (bs, 1H, NH). LC-MS (m/z): 520 (M+H, 100), rt=2.73min.

Sk 118

1-(3-tert-F"-1-p-Ed-1H-9 g} =-5-9 )-3-(4-(2-W & -3-24-3 4-0 3| =20 2] £ [2,3-b] ¥ &} 2 -8-L =2 A] ) -
2-(HEE]l Q) d) -2l oF(AA-061)
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\S ‘(\H<

H H 7
NN [

o [}

A N\

fl T
N N [¢]
H

8-(4-opn] -3~ (W E] &) ¥ 5 A] ) -2-v Do 2] = [2,3-b] 3 & -3(4l) -2 L 3-tert-F-E-5-0] LA o}y o]
A--¥ES 7 Y P22 ol&ste] A hgh=S WA A=A AATHO mg, 20%).

[1460]
E-1-%

[1461]

TH-NMR (DMSOQ-d6), 8 (ppm), J (Hz): 1.29 (s, OH, tert- Bu), 2.35 (s, 3H, CH), 2.37 (s,

3H, CHgs), 2.43 (s, 3H, CHg), 6.44 (s, 1H, CH), 6.56 (d, 1H, Hp, J=5.6 Hz), 7.06 (dd, 1H,

Harom, J=8.8 Hz and J=2.7 Hz), 7.23-7.27 (m, 3H, Haom, J=2.7 Hz), 7.42 (m, 2H, Hawm),

7.97 (s, TH, Haom), 8.12 (d, 1H, Hawm, J=8.8 Hz), 8.22 (d, 1H, Hpy J=5.6 Hz), 8.32 (m,

1H,Harom ), 11.28 (bs, 1H, NH). LC-MS (m/z). 570 (M+H, 100) , rt=2.70min. HRMS (EI):
[1462] m/z (M+H, 100) CaoH31N703S0l CHEF Al&HXI: 570.2281; = x| : 570.2282.

[1463] 3 119
1-(3-tert-F8-1-(6-MEA 9 2 P-3-2Q)-1H-9 2} £-5-29)-3-(2-ZF L 2-4-(3-54-3 4-U 3| =29 Y= [2,3-
blo27-8-U A Hd ) $-dl| o} (AA-062)

ooy HA(/\')<

N N I

Jen®t
o

0 =

f\INl be

& o}

NT N o N

[1466] 8-(4-opn| =-3-FF Q. 2o A]) ¥ 2] = [2,3-b] ¥ 2FX1-3(4H) - H 5-(3-tert—F-"-5-o] LA op| o] E-1H-¥| 2p&-
=d)-2-vEA A d S A AL B F2E ol gste] Al shgtes WA aARA AJTHE ng, 7).

[1464]

[1465]

H-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.77 (s, OH, fert- Bu), 4.40 (s, 3H, CHz), 6.93 (s,
1H, CH), 7.15 (d, TH, Hpy, J=5.6 Hz), 7.36 (d, 1H, Haom, J=8.8 Hz), 7.51 (d, 1H, Harom,
J=8.4 Hz), 7.59 (dd, 1H, Haom, J=11.7 Hz and J=2.6 Hz), 8.31 (dd, 1H, Harom, J=8.7 Hz
and J=2.6 Hz), 8.58 (s, 1H, Haom), 8.68 (bs, TH, Haram), 8.75-8.82 (m, 4H, Hpy +Harom),
11.95 (bs, 1H, NH). “C-NMR (DMSO-d8),  (ppm), J (Hz):: 40.3, 42.6, 63.6, 106.0,
117.3, 11855, 118.7, 121.4, 126.9, 129.4, 132.5, 132.6, 135.7, 140.5, 146.6, 147.8, 153.3,
156.2, 161.5, 161.7, 162.6, 168.5, 171.8, 172.2, 173.6. "*F-NMR (5, ppm, DMSO-dg): -

[1467] 126.99. LC-MS (m/z): 545 (M+H, 100) , rt=2.58min.

[1468] 3 120

[1469] 1-(3-tert-5g-1-
-h]3) gFR-8-L & A])

(6-MEA T 2] -3-) -1~ 2} &-5-Y ) -3-(2-(HEE] 2)-4-(3-54-3,4-U 3| =2 9] 2] [ 2,3
g ) - o} (AA-063)

O

I
[1470]

[1471] 8-(4-obn| :=-3-(W 2 ¥ @) 3| 52 9] 2 &= [3, 2-b ] 9] 24 1-3(4H) -2 F 5-(3-tert-H-"-5-0] A|oju| o] E-1H-¥| 2}&
-1-)-2-wiEA I Y E S 7 AL WY F2E o] 8ste] Al steES WA A=A AATH97 mg, 53%).

=
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H-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.27 (s, OH, fert- Bu), 2.43 (s, 3H, CHa), 3.92(s,
3H, SCHy), 6.37 (s, 1H, CH), 6.59 (d, 1H, Hpy, J=5.6 Hz), 6.99 (d, 1H, Harom, J=8.8 Hz),
7.03 (dd, 1H, Harom, J=8.8 Hz, J=2.6 Hz), 7.21 (d, 1H, Harom, J=2.6 Hz), 7.74 (d, 1H, Haroms
J=8.8 Hz), 7.85 (dd, 1H, Harom, J=8.8 Hz, J=2.6 Hz), 8.18 (s, 1H, NH), 8.33 (d, 1H, Harom,
J=2.6 Hz), 8.35 (d, 1H, Hpy J=5.6 Hz), 8.37 (s, 1H, CH), 8.98 (s, 1H, NH), 12.94 (s, 1H,
NH). “C-NMR (DMSO-d8), & (ppm), J (Hz): 15.3, 30.0, 31.9, 53.5, 95.3, 106.1, 110.8,
117.7, 118.2, 119.3, 124.4, 120.6, 132.0, 133.5, 136.3, 136.6, 142.6, 145.3, 149.9, 150.9,
151.9, 152.0, 156.3, 160.7, 161.0, 162.4. LC-MS (m/z): 573 (M+H, 100), rt=2.56min.

[1472]
[1473] A 121
[1474] 1-(3-tert-FE-1-(6-w S A ¥ 2] 9-3-) - 1H-9] 2} Z-5-9 ) -3-(4-(2-W & -3-% 4-3 4-t) 5| =2 3] ] £ [ 2, 3-b] ]
Z-8-L A -2-(HEE ) d ) -2 o} (AA-064)
e
N N
N N
o} ° ==
AN N\ N /
L
N N o]
H
[1475]
[1476] 8-(4-ou| =-3-(HHE| Q) 5 A -2-w e T 2] =[2,3-b] ] F-3(4H)-& ZH  5-(3-tert-HF-E-5-0] AA]o}H[o]| E~
H-F#E-1-9)-2-vWEAFYHS 7IA B F2E ol&sty wAl IFES WA TAZA AJATH33 mg,
35%) .
TH-NMR (DMSO-d8), 8 (ppm), J (Hz): 1.27 (s, OH, tert- Bu), 2.43 (s, 3H, CHy), 244 (s,
3H, CHy), 3.92 {5, 3M, SCH,), 6.37 (s, 1H, CH), 8.53 (d, 1H, Hpy, J=5.6 Hz), 7.89 (d, TH,
Hazoms 4=8.8 Hz), 7.03 (dd, 1H, Haom, J=8.8 Hz, J=2.6 Hz), 7.21 (d, 1H, Harom, J=2.6 Hz),
7.76 (d, 1H, Harom, J=8.8 Hz), 7.85 {dd, 1H, Haram, J=8.8 Hz, J=2.6 Hz), 8.26 (d, 1H, Hpy,
J=5.6 Hz), 8.33 {d, 1H, Haom J=2.6 Hz), 8.35 (s, 1H, NH), 8.96 (s, 1H, NH), 12.76 (s, 1H,
NH). ®*C-NMR (DMSO-d6), § (ppm), J (Hz): 15.3,20.3, 30.0, 31.9, 53.5, 95.3, 105.8,
110.7, 117.5, 117.8, 119.4, 124.3, 120.5, 131.9, 133.5, 136.3, 137.6, 142.6, 145.5, 149.9,
150.4, 151.8, 156.2, 158.8, 159.9, 161.0, 162.3. LC-MS (m/z): 587 (M+H, 100),
r=0.63min. HRMS (El): m/z (M+H, 100)CogHgoNgO4S Ol CHEH K| AbX| : 587.2183;
[]478] SFA] 122
[1479] 1-(3-tert-F-E-1-dd-11-3 &}E-5-U)-3-(4-(2-H & -3-%2-3,4-U 3 =29 2| =[ 2, 3-b] ] 2} -8-L & A ) -
2-(v " E] ) 3 d) -2l o} (AA-065)
e %\2<
H H 73
e
Q
o)
I
i s
N N (o}
[1480] H

[1481] 8-(4-o| -3~ (W E]| Q) F| A )-2-Hv eI & = [2,3-b] F 2F-3(4H) -2 Z 3-tert-F-E-5-0] Aol o] E-1-7
d-1- 25 73 Y F2E o] &ste] BA SgES WA mAzA AATHU5 mg, 51%).

"H4-NMR (acetone-ds), 5 (ppm), d (Hz): 1.28 (s, OH, fert- Bu), 243 (s, 3H, CHy), 2.44 (s,

3H, CHy), 8.37 {8, 1H, CH), 6.54 (d, TH, Hey, J=5.6 Hz), 7.02 (dd, 1H, Harom, J=8.8 Hz and

J=2.6 Hz), 7.21 (d, 1H, Harom, J=2.6 Hz), 7.38-7.42 (M, 1H, Hewem), 7.53-7.55 (m, 4H,

Haror), 7.77 (0, 1H, Huom, 4=8.8 Hz), 8.27 (d, 1H, Hey J=5.6 Hz), 8.37 (s, 1H, NH), 8.98

(s, THNH), 12.75 (bs, 1H, NH). C-NWMR (DMSO-d8), § (ppm), J (Hz): 15.3, 20.8, 30.0,

31.9, 96.2, 105.8, 117.5, 117.8, 119.5, 123.9 (2), 124.2, 127.0, 129.1(2), 131.8, 133.6,

136.8, 138.6, 1456.5, 148.8, 150.4, 152.0, 156.2, 158.8, 159.9, 160.7. LC-MS (m/2): 656

(M+H, 100) , rt=2.66min. HRMS (El): m/z (M+H, 100) Cog Hoo N7OgS Ol CHE! HIAHX] :

[1482] 556.2125, 5 X|: 556.2125.
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[1483] 34 123
[1484] 1=(3-tert--"-1-9d-1H-9] 2}5-5-)-3-(2- (M D ] &) -4-(2-F2-1,2-H 3| =29 2] = [ 2, 3-b | 9] 221 -8-d =

A Hd) -2 o} (AA-066)

s/
oy
(o)

N
o
o O
(Y
[1485] NTON
[1486] 8-(4-obr) =-3-(WEE| ) H 5 A E = [2,3-b] ] 22 -2(1H) -2 & 3-tert-F-8-5-0] LA o} o] E-1-3 d-1H-3]

gtEs 7HAAL Y F2E ol 88l Al steES AEM BTEA AATH(54 mg, 59%).

"H-NMR (CDClg), & (ppm), J (Hz): 1.28 (s, 9H, tert- Bu), 2.43 (s, 3H, CHy), 6.36 (s, 1H),
6.88 (d, 1M, Hp, J=5.3 Hz), 7.06 (dd, 1H, Harom, J=8.8 Hz, J=2.7 Hz), 7.24 (d, 1H, Haram,
J=2.7 Hz), 7.39-7.43 {tm, 1H, Harom), 7.52-7.55 (M, 4H, Haom), 7.78 (d, 1H, Harom: J=8.8
Hz), 8.36 (M, 1H, Hawm), 8.38 (s, TH, NH or CH), 8.41 (s, 1H, NH or CH), 8.98 (s, 1H,
NH), 12.55 (bs, 1H, NH). "*C-NMR (DMSO-d6), & (ppm), J (Hz): 15.5, 30.0, 31.9, 96.2,
110.0, 117.8, 119.6, 123.9 (3), 124.1, 127.0, 129.1 (3), 131.6, 133.8, 136.8, 138.5, 144.0,
145.2, 149.7, 152.0, 154.4, 156.1, 160.7. LC-MS (m/z): 542 (M+H, 100), rt=2.52min.
HRMS (ED: m/z (M+H, 100) CogHozN; 03300l CHEE I &HXI: 542.1968; & & X|: 542.1969.

[1487]
[1488] LA 124
[1489] 1-(3-tert-F-g-1-99-10-9 2} Z-5-9)-3-(2- (M D E] 2 )-4-(3-24-3 4-U 3| =29 2] £ [2,3-b] 9] &} 1 -8-U =
AN )$-dlo}H(AA-067)
“ @
R R R
oy L
o [s]
SN
I
GO,
[1490] H

[1491] 8-(4-otn =-3-(HEE] ) A=A I 2] =[3,2-b] ) A -3(4H) -2 2 3-tert-FE-5-0] Ao} o] E-1-3d-1H-]
£S5 7HA 3 WY F2E o]85te ¥A IRMES WA 22 AAY(175 mg, 97%).

1H.NMR (CDCls-d8), 5 (ppm), J (Hz): 1.28 (s, OH, fert- Bu), 2.43 (s, 3H, CHg), 6.36 (s,
1H), 6.60 (d, 1H, Heys, J=5.6 Hz), 7.03 (dd; 1H, Haom, J=8.8 Hz, J=2.7 Hz), 7.21 (d, 1H,
Haroms J=2.7 Hz), 7.39-7.43 (m, 1H, Hum), 7.53-7.54 (m, 4H, Haom), 7.77 (d, 1H, Haom,
J=8.8 Hz), 8.18 (s, 1H, NH or CH), 8.35 (d, 1H, Hp,, J=5.6 Hz), 8.37 (s, 1H, NH or CH),
8.98 (s, 1H, NH or GH), 12.89 (s, 1H, NH). *C-NMR (DMSO-d6), 8 (ppm), J (Hz): 163,
30.0(3), 31.9, 96.2, 106.1, 117.7, 118.2, 119.3, 123.9(2), 124.3, 127.0, 120.1(2), 131.8,
133.7, 136.8, 138.5, 145.3, 149.9, 150.8, 152.0(2), 1566.3, 160.6, 160.7.
LG-MS (m/z): 542 (M+H, 100), rt=2.60rmin. HRMS (El): m/z (M+H, 100)C 26H7N7058
Ol CHEH HIAFX| : 542.1968: ZEX|: 542.1968.

[1492]
[1493] g4 125
[1494] 1-(4-(3-(du ol ) T = [3,2-b] & -8-U KA )-2-FF 27 d)-3-(2-EF L E2-5-(EY EF 221

) d ) $-do}(AA-068)
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[1495]

[1496]

[1497]
[1498]

[1499]

[1500]

[1501]

[1502]
[1503]

[1504]

[1505]

[1506]

ZIHSd 10-2010-0096234

F H H
fsapon
0 O

N

(L
/N/[l\]/

N

8- (407 o-3-F 5 0 235 A )N N-T] ol Do 2 3, 2-b] v epal-3-opyl B 1-3
HEFQEIE)MAL AT P 28 o §ke] TA| BFES WA mAZA

QB2 -2-0| LA]olY|o]| E-4-(E
Ak, =5 40 mg(66%) .

H-NMR (DMSO-dk), 5 (ppm), J (Hz): 3.28 (s, 6H, N(CHs)z), 6.65 (d, J=5.3, TH, Hey), 7.05
(M, 2H, Haom), 7.30 (M, 1H, Haram), 7.41 (M, 1H, Ham), 7.51 {m, 1H, Haram), 8.22 (m, 1H,
Harar), 8.60 (d, J=5.3, 1H, Hpy), 8.65 (), 1H, Harom), 8.71 (5, 1H, Harom), 9.19 (s, TH, NH),
9.36 (s, 1H, NH); “'C-NMR (DMSO-de), & (ppm), J (Hz): 27.1, 105.3, 108.3 (d, Jrc=22.3),
116.1 (d, Jrc=20.5), 116.3 (d, Jrc=2.6), 116.6 (m), 119.4 (m), 122.0 (d, Jrc=2.3), 122.8,
125.0, 125.4 (m), 128.5 (d, Jre=11.4), 139.6 (br), 149.6 (d, Jro=10.3), 152.0, 152.4 (d,
Jec=245), 152.8, 153.4, 153.4 (d, Jrc=248), 155.3, 160.4; F-NMR (DMSO-dg), & (ppm): -
60.8, -124.0, -125.3; LC-MS (2.28 min): m/z 505.2 (M+H, 100); HRMS (2.80 min): m/z
CagHi7FsNgOy [M+H'] Ol CHEH H| AFX : 505.14059; 5 & XI: 505.13998.

Sk 126

1-(3-tert-F-E-1-dd-11-3] 2}&-5-U)-3-(4-(3- (v o} =) 9] 2] = [ 3, 2-b ] ] 2} -8-L & A] ) -2-F-F S 2 7
)99 o} (AA-070)

M H\/\,/k
'y pe
N
e
Lo

8- (4-0}1] =-3-ZF 0 2 W = A])-N N-U & 3] g = [3,2-b]F & zl-3-0}71 & 3-tert-HE-5-0] 2 Ao} E-1-5
d-1-3 258 7 Y F2E o] &5t AAES AR nARA AUk F5EF: 65 ng(90%).
TH-NMR (DMSO-de), & (ppm), J (Hz): 1.29 (s, OH, tert- Bu), 3.28 (s, 6H, N(CHa)z), 8.41 (s,

1H, Haom), 6.62 (d, 1H, J=5.2, Hpy), 7.02 (M, TH, Harom): 7.26 (M, 1H, Harom), 7.44 (m, 1H,

Haror), 7.55 (M, 4H, Harom), 8.14 (M, TH, Harom), 8.59 (d, 1H, J=5.2, Hr), 8.71 (s, 1H,

Haron), 8.87 (s, 1H, NH), 8.99 (s, 1H, NH); “C-NMR (DMSO-ds), 8 (ppm), J (H2): 30.2,

32.0, 37.4, 95.2, 105.3, 108.3 (d, Jrc=22.3), 116.2, 121.8, 121.8, 124.4 (d, Jrc=10.7),

124.5, 127.4, 129.3, 136.0, 137.0, 138.5, 149.4 (d, Jc=10.2), 151.4, 152.4, 152.4 (d,

Jrg=245), 153.5, 154.2, 160.4, 160.8; '*F-NMR (DMSO-d¢), & (ppm): -125.3; LC-MS

(2.25 min): m/z 541.1 (M+H, 100); HRMS (2.85 min): m/z GasHaaFNegNaOz [M+Na*]

Ol CHSt HIAHXI: 563.22897; =& x|: 563.22865.

LA 1927

3-tert-F-g-1-(4-(M DA xd)#d)-11-3 g} Z=-5-0o}9

f \
HZN/F’)NL

N

4- (uﬂ%*ﬂé)ﬂ] =gk dAr(1.133 g, 5.09 mmol) % 4 4-tiWE-3-SAFEVEZ(0.697 g, 5.57
mmol)S AlFFste] 100 me] T vle ZEkxze] ¥Wloh. EtOH(42 me) F 0.2 M HCl1S H7ishar, dEads 27

ks %‘ﬂ' 7tE ERFSFAaL, o] AZF ek BE mAVF Fap fElHo] A g At 84S 1 M NaOH(5
A)(~16 m)Z pH 12-132.2 3|AA|7]aL, EtOAc(70 me)E H7}slar, 24HA|(biphasic system)E 5 # Fo 2
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[1507]
[1508]

[1509]

[1510]

[1511]

[1512]

[1513]

[1514]
[1515]

[1516]
[1517]

[1518]

3IHSd 10-2010-0096234

i

8] wwkehlty. frlse @elstar, AxARl F(NgS0,), ofdsta FFHAIA A4 2

1.42 g(95%) .

o,

A A=

ne

Ak,

4
o&‘i

'H-NMR (DMSO-d), & (ppm), J (Hz): 1.23 (s, OH, tert- Bu), 3.22 (s, 3H, Me), 5.45 (br s,
2M, NHz), 5.46 (s, 1H, Heyz), 7.80 (d, 2H, J=8.7, Harm), 7.98 (d, 2H, J=8.7, Harom);
13C-NMR (DMSO-de), 5 (ppm), J (Hz): 30.0, 31.9, 43.7, 88.3, 121.6, 128.1, 136.7, 143.8,
148.0, 162.2; LC-MS (1.98 min): mz 294.1 (M+H, 100).

3t 128

CHCL, & 3-tert-F-E-5-o]aA| oo E-1-(4-(MEH L) 3l d)-1H-v] }£ 2] &)

3-tert-Fe-1-(4-(Hed ¥ d)dd)-1H-3] 2} =-5-0}(295 mg, 1.01 mmol)S AF3ste] 100 me] S vlek =
gaFe] ¥ar, CHCL(20 me) 2 E3} =4 NaHC05(20 me)S H7bslgich. AR 24412 wyksla, 0C= Wizt

13, o]ojA 30 Zol AA %Eﬂeﬂ Z 1.9 M Z2A(1.06 m¢, 2.02 mmol)CE A7} AHgstdrt. 8L 10
T ¢t A9 wtslta, , 20(20 md) 2 AR L, AFXAN FT(MgS0,), st 10 ml=

_‘5[‘_
w27 B4 3= 100 oM £ ATk, IR (v, cn ): 2260 (N=C=0).
SEA] 129

1-(3-tert-Fe-1-4-(HMEd ¥ D) dd)-11-1 &} &-5-9)-3-(2-FF 2 Z-4-(3-F4-3 ,4-U3| =21 ¢ X[ 3, 2-
bl¥27-8-U=A])Hd ) S| o} (AA-090)

J@”V (A
é
o o]
E%ENI
= Os
N N S
H Oo’\

(HC12(5.8 me, 0.58 mmol) & 8-(4-olr|:-3-Z 29 2 =A)F 2 E[2,3-b] &7 -3(4H)-2(56 mg, 0.206

mmol) R 3-tert-F-E-5-o]AAlotlo] E-1-(4-(vEd 2 ) dd)-1H-F 2tEo] &N& 73 WY F2& ©]&3)
STk, Biotage 25+M ¥ oMol Amvt=ay] & BA 3Es 41% T&(50 mg) = FA LA RN At

"H-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.30 (s, SH, fert- Bu), 3.27 (s, 3H, S0,CHa), 6.46 (s,
1M, Hgy), 6.85 (d, J=5.6, 1H, Hpy), 7.05 (1, 1H, Haam), 7.30 (M, TH, Hagom), 7.85 (.

J=8.7, 2H, Hawom), 8.08 (d, J=8.7, 2H, Haom), 8.12 (m, 1H, Hawm), 8.17 (5, 1H, Hagm), 8.37
(d, J=5.8, 1H, Hpy), 8.97 (s, 1H, NH), 8.98 (s, 1H, NH), 12.90 (s, 1H, NH);

BC-NMR (DMSO-ds), 3 (ppm), J (Hz): 30.0, 32.1, 43.5, 97.0, 106.5, 108.5 (d, Jrc=22.4),
118.4, 118.4, 122.0, 123.9, 124.7 (d, Jc=10.8), 128.3, 137.4, 138.7, 142.5, 146.6, 148.8
(d, Jre=10.5), 151.1, 151.5, 152.2, 152.5 (d, Jrc=245), 156.8, 160.5, 162.1; "F-NMR
(DVSO-dg}, & (ppm): -124.3; LC-MS (m/z): LC-MS 592.1{M+H, 100}, rt=2.44 min; HRMS
(7.17 min): m/z CogHzFN,OsS (M+H, 100)* 0| CH3+ K| & X|: 461.00798; % & X| :461.09771.

3t 130

1-(3-tert-FgE-1-(4-(ME@H x ) Hd)-10-7 &} £-5-9)-3-(4-(2,3-1 % 4-1,2,3,4-E| ES} S| =20 2] 1= [ 3, 2-
bl1o EFx1-8-U &) -2-ZF ¢ 23 d) -7 o} (AA-092)
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[1519]
[1520]

[1521]
[1522]

[1523]

[1524]

[1525]

[1526]
[1527]

[1528]

[1529]
[1530]

ZIHSd 10-2010-0096234

o]
H
N N _.O
(N:[NIOQ“S
H o\
EF 2o 5 A 2 = [3,2-b] T 231-2,3(1H, 41)-t] (58 mg, 101

CHyCl5(6.8 me, 0.41 mmol) T 8-(4-o}n|w=-3-Z
2~

umol) ® 3-tert-Fe-5-o] AAjoljo] E-1-(4-(WE A T ) Hd)-1H-9 &9 0.06 M &4S 7Hx a1 W F2S

olg3ttt. EA eSS WA uAEA AAT. FETF: 30 mg(49%) .

%14-NMR (DMSO-ds), & (ppm), J (Hz): 1.30 (s, 9H, fert- Bu), 3.27 (s, 3H, SO,CHy), 8.45 (s,
1H, Hpy), 6.57 (d, 1H, J=5.7, Hpy), 7.00 (m, 1H, Haom), 7.22 (M, TH, Harom), 7.85 (d, 2H,
J=8.7, Hawom), 7.95 (d, 1H, J=5.7, Hp,), 8.07 (d, 2H, J=8.7, Hawm), 8.09 (m, 1H, Ham), 8.94
{s, TH, NH), 8.97 (s, 1H, Haom), 11.89 (s, 1H, NH), 12.38 (s, 1H, NH); *E.NMR {DMSO-
dg), 8 (ppm): -124.8; LC-MS (m/z): 608.1 (M+H, 100), rt=2.38 min; HRMS (3.07 min):
m/z CogMzrFN-06S [M+H'] Ol THSH HIAHXI: 608.17221; & F X1 608.17142.

Al 131
1-(4-(2,3-H%4-1,2,3 4-E| Edts| =2 9] 2] =3, 2-b] 9] 2}1]-8-U 5 A] )-2-ZF L 23 d)-3-(2-EF L 2-5-(E
2l & T2 E) )52l ok (AA-072)

F
H H

8-(4-0br| 1m-3-FF 2 23l 5 A) 9] 2] 2 [3, 2-b] ¥ 2412, 3(1H, 4H)-T] & H 1-FF L 2-2-0] LA ob o] E-4-(Ee]
EFLRAR)NAL T Y F2E ol8ste]l Al s@ES ol uARA AT, F5F: 52 me

(51%) .

"H-NMR (DMSO-dg), 8 (ppm), J (Hz): 6.80 (d, J=5.4, 1H, Hp), 7.04 (M, 2H, Harom), 7.27

(m, 1H, Harom}, 7.41 (m, 1H, Harom), 7.52 (M, 1H, Haom), 7.98 (d, J=5.4, 1H, Hey), 8.22 (m,

1H, Harom), 8.64 (M, 1H, Hararm), 9.19 (s, 1H, NH), 9.35 (s, 1H, NH), 11.92 (s, 1H, NH),

12.40 (s, 1H, NH); *C-NMR (DMSO-ds), 5 (ppm), J (Hz): 106.6, 108.2 (d, Jec=22.5),

112.5, 116.0, 116.2, 116.6 (m), 119.5 (m), 120.6, 121.9 (d, Jee=2.3), 123.9 (qua,

Jre=270), 124.3 (d, Jrc=10.8), 125.4 (m), 1285 (d, Jec=11.4), 140.6, 143.2, 149.0 (d,

Jr=10.4), 150.2, 152.0, 152.3 (d, Jre=245), 153.4 (d, Jrc=248), 154.7, 156.0; °F-NMR

(DMSO-dg), 5 (ppm): -60.2, -123.5, -124.9; LC-MS (m/z): 494.0 (M+H, 100), rt=2.57 min;
HRMS (3.06 min):m/z Ca;H:oFsNsNaO, [M+Na*T0ll CHEH HI4FXI:516.07017; =& X| : 516.06998.

SEA] 132
1-(3-tert-Fg-1-dHd-10-9 g =F-5-9)-3-(2-ZF 2
d)$-dloF(AA-071)

g

|\N\]\ @

~ =

N

2-4-(3-REZY 9T %2[3,2-b] F 22 -8-L SA]) ¥

_o

THR(5 mb) & 2-ZFQ 24— (3-FE2Z8 w32 =[2,3-b] T FA-8-U=2A])o}d U (47 mg, 138 umol)sﬂ fof

0ColA 3-tert-FE-5-o]hAloldlo] E-1-9d-1H-F &}& 2] &N (CHLCLL, 5 1.1 me] 0.25 M &4, 275
star, &

no) o2 Aeehgich. B4 Frol A A Agehela, el 1 A F A0 )& B

=1

s

KN
=
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o

A AR s ol MeOH/CHCL(1: Dol AGsHAA L, A7k A AdeflA] A F, AAES EtOAc

H o
S 0% WA 20% MeOHS] iz &jate] AAHES AA nAZA AUk, 5% 71 mg(89%).
1H-NMR (DMSO-d6), (ppm), J (Hz): 1.30 (s, OH, tert- Bu), 3.77 (m, 4H, N(CH,CH2),0),
3.84 (m, 4H, N(CH2CH,)20), 8.41 (s, 1H, Hawm), 6.68 (d, 1H, J=5.2Hz, Hp,), 7.02 (m, 1H,
Harom), 7.27 (M, 1H, Hawom), 7.44 (M, 1H, Harom), 7.55 (M, 4H, Harem), 8.15 (M, 1H, Hawom),
8.83 (d, 1H, J=5.2, Hawm), 8.84 (M, 2H, Harom +Hurea), 8.98 (s, TH, Huea); *C-NMR
(DMSO-d8), (ppm), J (Hz): 30.2, 32.0, 44.4, 65.9, 95.1, 105.9, 108.3 (d, Jmy=22.3), 116.3,
121.8, 122.5, 124.4 (d, Jm=10.7), 124.5, 127.4, 129.3, 136.3, 137.0, 138.3, 149.3 (d,
Jen=10.4), 151.4, 152.1, 152.4 (d, Jsy=245), 153.7, 153.9, 160.4, 160.8; "*F-NMR (DMSO-
ds), (ppmy): ~125.3; LC-MS (m/z): 583.1 (Vi+H, 100), rt=2.33 min; HRMS (2.88 min): m/z

[1531] C 31 HgoFNgOa [M+H+] 0l CHE | AFX| : 583.25759; =% X|:583.25719;

[1532] 34 133
[1533] 1-(3-tert-F-8-1-p-EY-1H-9 & E-5-9)-3-(2-ZF Q. & -4-(3-RE2Z g =7 £ [3,2-b] 7] &2 8- 2 A] ) 7
é)—‘%aHOHAA—mS)

J@”““
N
(o]

hig
0
N
e
N” NJ\N/\
[1534] o

[1535] 2-ZTFQFA-(3-RE dex)otdd % 3-tert-FE-5-0] Aol o] E-1-3d-1H-
AebEs 7 By i

Zg| vy g =[2,3-b]d] g7-8-
F2= o]&sle] AAHES A w2 AUk, = 97 ng(90%).

"H-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.29 (s, OH, fert- Bu), 2.39 (s, 3H, CH,), 3.77 (m,
4H, N(CH,CH,)20), 3.84 (m, 4H, N(CH:CH,);0), 6.40 (s, 1H, Hpy,), 6.67 (d, TH, J=5.3,
pyfH), 7.03 (M, 1H, Haom): 7.27 (M, 1H, Harom), 7.35 (d, 2H, J=8.3, Ham), 7.41 (d, 2H,
J=8.3, Harom)».8.17 (m, 1H, Haom), 8.62 (d, 1H, J=5.3, Hpy), 8.80 (s, 1H, NH), 8.84 (s, 1H,
Harom), 9.00 (s, 1H, NF); *C-NMR (DMSO-ds), & (ppm), J (Hz): 20.6, 30.2, 32.0, 44.4,
65.9, 94.6, 105.8, 108.3 (d, Jrc=22.4), 116.2, 121.7, 122.5, 124.5, 124.6 (d, Jec=10.7),
129.7, 135.9, 136.3, 136.9 (d, Jrc=5.7), 149.2 (d, Jec=10.4), 151.3, 152.1, 152.3 (d,
Jeo=245), 153.7, 153.9, 160.4, 160.8; ""F-NMR (DMSO-ds), § (ppm): -124.8;
LC-MS (m/z): 597.2 (M+H, 100), rt=2.43 min; HRMS (3.01 min): m/z CazHgsFNgOs
[1536] [M+H'T Ofl CHEH HI AR : 597.07324; =& X|: 597.27289.
[1537] 34 134
[1538] 1-(3-tert-F€-1-p-EY-1H-9 &}ZF-5-4)-3-(4-(2,3-t] 2 A-1,2,3 4-H EZs| =29 & = [3,2-b] ] &7 -8-

2 A)-2-ZF 0 23 d ) H o (AA-074)

[1539]
[1540]  8-(4-o|w-3-Z %0 2ol 5 A) 9] 2] £[3,2-b] 91 ehel-2, 3(1H 41)-t) & 3 3-tert-F8-5-0 2:A]oho] E-1-p-5
Aol 5 A5 Wy P2 ol gete] A SRS WA DARA ATk, FE 33 ne(448).
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[1541]
[1542]

[1543]

[1544]

[1545]

[1546]
[1547]

[1548]

[1549]

[1550]

[1551]

[1552]

[1553]

ZIHS3d 10-2010-0096234

H-NMR (DMSO-ds), & (ppm), J (Hz): 1.28 (s, OH, fert- Bu), 2.36 (s, 3H, CHs), 6.37 (s, 1H,
pyrazoleH), 6.53 {d, 1H, J=5.3, Hpy), 6.91 (M, 1H, Haror), 7.08 (m, 1H, Harom), 7.29 (d, 2H,
J=8.3, Harom), 7.38 (d, 2H, J=8.3, Harom), 7.90 (d, 1H, J=5.3, Hp,), 8.07 (M, 1H, Haror), 9.14
(brs, TH, NH), 8.24 (br's, 1H, Haom), 12.00 {brs, 2H, NH); C-NMR (DMSO-dq), & (ppm),
J (Hz): 20.6, 30,2, 32,0, 94.8, 106.6, 107.8 (d, Jro=22.4), 115.8, 122.2, 124.3 (d,
Jea=10.7), 129.5, 136.0, 136.7, 137.2, 141.1, 142.3 (br), 149.2 (d, Jzc=9.8), 150.7, 151.5,
151.6, 152.3 (d, Jre=245), 153.5, 156.3 (br), 156.4, 160.5; *F-NMR (DMSO-dg), 5 (ppm):
-124.4; LG-MS (m/z): 544.0 (M+H, 100), rt=2.62 min;

HRMS (3.01 min): m/z CogHzFN; O [M+H'IOI CHEH H A R|: 544.21031; =B X : 544.21063.

S| 135

1-(3-tert-F€-1-9d-1H-9 & ZF-5-9)-3-(3-(3-&2-3 4-0)3| =2 9 2| £ [2,3-b] I & H-8-d 2 1] ) ] d ) -l o}
(AA-075)

Qkﬁ%
solly!

8-(3-otm =5 A]) ] 2] ;= [2,3-b] 9] #-3(4l) -2 B 3-tert-F-H-5-0o]nA|ofdlo] B-1-Hd-1H-v|2t&& 7FAaL
W F2E o] &-ste] Al §P§é & oF% A A=A AATHIT7 mg, 62%).

TH-NMR (DMSO-dB), 5 (pprm), J (Hz): 1.27 (s, OH, fert- Bu), 6.35 (s, TH, Harem), 6.67 (d,
1H, Hpy, J= 5.6 Hz), 6.84 (dd, TH, Harom, J= 1.8 Hz, J=8.0 Hz), 7.20 (d, 1H, Harom, J=

1.2 Hz, J= 8.1 Hz), 7.36 = 7.42 (M, 2H, Haom), 7.44 (t, 1H, Haom, J= 2.1 Hz), 7.52 — 7.53
(M, 4H, Harom), 8.18 (5, TH, Harom), 8.36 (d, 1H, Hey, J= 5.6 Hz), 8.44 (s, TH, NHyea), 9.23
(5. 1H, NHurea), 12.89 (s, 1H, NHisctame). ""C-NMR (DMSO-d8), 5 {ppm), J (Hz): 30.04 (tert-
Bu), 31.89 (fert- Bu), 95.63, 106.54, 109.58, 113.54, 114,95, 118.38, 124.14 (2*C),
127.13, 129.14 (2*C), 130.46, 136.76, 138.40, 141.25, 145.42, 151,05, 151.42, 152.01,
154.34, 156.35, 160.40, 160.65.

34 136

1-(3-tert-F-€-1-#d-11-9 &} &-5-9)-3-(3-(2-&2-1,2-0)s| =2 39 g £ [2,3-b] T g7 -8-A - A] ) H d ) -l o}
(AA-076)

)J\ /)N
sodle

8-(3-obn] e 3 X)) 3 2] = [2,3-b] ] 2} 11 -2(1H)-& 2 3-tert-F-E-5-0] AAlolu o] E-1-3d-1H-¥] g} %S 7442
W F2E ol &ate] A shRtes S AARA AATHET ng, 29%).

H-NMR (DMSO-d8), & (ppm), J (Hz): 1.27 (s, 9H, ferf- Bu), 6.35 (s, 1H, Harom), 6.85 (dd,
1H, Haom: J= 8.1 Hz, J= 1.9 Hz), 6.88 (d, 1H, Hpy, J= 5.3 Hz), 7.20 (dd, 1H, Harom, J= 8.2
Hz, J= 1.2 Hz), 7.37-7.42 (m, 2H, Harom), 7.47 (&, 1H, Haom, J= 2.0 Hz), 7.52 — 7.53 (m, 4H,
Harom), 8.35-8.43 (m, 3H, Haram), 9.23 (8, 1H, NHywa), 12.54 (S, TH, NHatame). °C-NMR
(DMSO-d6), 5 (ppm), J (Hz): 30.04 (fert- Bu), 31.90 (fert- Bu), 105.11, 106.87, 109.67,
110.38, 111.17, 118.58, 115.00, 119.52, 124.14 (2*C), 127.35, 129.14 (2*C), 130.38,
136.77, 138.41, 141.21, 145.22, 151.42, 154.09, 154.55, 155.88, 160.66.

S| 137

1-(4-(2-0}H] .=-3-54-3,4-U 3| =20 2| = [ 2,3-b ] 9 7 -8- I S A 2 & Al-1-Y)-3-(3-tert-—FE-1-p-E Y-
-3 gt &-5-4)$-dl o}F(AA-077)
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[1554]

[1555]

[1556]
[1557]

[1558]

[1559]

[1560]

[1561]
[1562]

[1563]

[1564]

[1565]

o Y rs
Co

201 te-8-(4-opm tmnt

Q-1 eHE S 7H 3

~,e =
X
al

xekd-1-2
W F2 —i—
TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.28 (s, 9H, tert- Bu), 2.40 (s, 3H, Me), 6.30 (d, 1H,
Harom, J= 5.5 Hz), 6.39 (5, 1H, Harom), 7.22 (d, 1H, Harom, J= 8.3 Hz), 7.37 (d, 2H, Harom,
J=8.2 Hz), 7.46 (d, 2H, Haram, J= 8.3 Hz), 7.56 (t, 1H, Harom, J= 7.5 Hz), 7.63 (t, 1H, Harom,
J= 8.0 Hz), 7.86-7.91 (m, 3H, Haom), 8.06 (d, 1H, Haom, J= 8.5 Hz), 8.72 (s, 1H, NHurea),
9.05 (s, 1H, NHurea), 12.58 (s, 1H, NHiagame). “C-NMR (DMSO-d6), & (ppm), J (Hz):
20.50 (CHs), 30.11 (fert- Bu), 31.90 (tert- Bu), 95.11, 106.44, 116.08, 118.75, 119.35,
121.56, 122.26, 124.22 (2*C), 126.33, 126.49, 126.55, 127.85, 129.58 (2°C), 131.26,
136.07, 136.67, 137.12, 142.95, 143.56, 146.12, 151.71, 152.21, 1562.72, 157.14, 160.43.
HRMS (El): vz [M + H] C3oHzgNgO3 Ol CHE! H|AkXI : 575.2514; &8 X| :575.2519.

Sk 138

1-(3-tert-FE-1-p-EY-1H-F &E-5-¢)-3-(3-(2-"&-3-5 4-3,4-H 3| =2 7 g

A HE) -2 o} (AA-078)

QJLHL
sodle'

8-(3-0km] 1 25 4] )2 &9 2] = [ 2
& A3 F2s olgete] BA

3(4H) -

b7 2}%1-3 2 3-tert-F€
‘j
=

ﬁ

1H-NMR (DMSO-d), 8 (ppr), J (Hz): 1.26 (s, OH, tert- Bu), 2.36 (s, 3H, Me), 2.42 (s, 3H,
Me), 6.32 (s, 1H, Haom,), 6.55 (d, TH, Hey, J= 6.6 Hz), 6.83 (dd, 1H, Harom, J= 2.2 Hz, J=
8.1 Hz), 7.21 (d, 1H, Harom, 4= 7.9 Hz), 7.31 (d, 2H, Harom, J= 8.3 Hz), 7.36 (s, 1H, Harem),
7.37 (d, 2H, Harom, J= 8.3 Hz), 7.4 (t, 1H, Hawm, J=2.1 Hz), 8.27 (d, 1H, Hpy, J=6.8 Hz),
8.48 (s, 1H, NHues), 9.30 (s, 1H, NHyea), 12.75 (8, 1H, NHiagtame). °C-NMR (DMSO-d6), &
(pom), J (Hz): 20.42 (CHs), 20.46 (CHy), 30.08 (tert- Bu), 31.87 (tert- Bu), 95.67, 106.19,
109.72, 113.56, 114.91, 117.74, 124.08 (2°C), 129.49 (2*C), 130.38, 136.03, 136.51,
136.76, 141.44, 145.71, 150.40, 151.61, 154.30, 156.32, 158.98, 150,67, 160.33. HRMS
(E1): m/z M + H] CogHogN703 Ol THEF 2| AFX| : 524.2405; 2 & X : 524.2400.

Sk 139

1-(4-(3-0}1 -2~ -1, 2-T] 3| = 2 1] 2]
L Z2de) s d) -2 o} (AA-079)

H H
O N\”/N CF;
O o U
o} F
H
N 0

= s
N

3-o}n| =-8-(4-o}n| =1} Z EFal-1
ZRoEdE)WASs 7

SERE R

=
7HA AL WY F2E 088

2[2,3-b]H#R-8-L A )z ed-1-

01)

=

—{m

lﬂ

3IHS3d 10-2010-0096234

3-tert-F-E-5-0] L A[old|o] E-1-F
A 2A] AATH46 mg, 51%).

E=[2,3-b] 9 epRl-8-Ld &

-5-0] Aol o] E-1-p-E Y- 1H-T| &}&
S HA uAZA AATH(89 mg, 57%).

3-(2-ZRQR-5-(EET
Q&-g-o]hAloh o] E-4-(E

XHEH E}\}\T;}-(Sl ng, 38%)



ZIHS3d 10-2010-0096234

H-NMR (DMSO-dS), 5 (pprm), J (Hz): 1.26 (s, OH, tert- Bu), 2.36 (s, 3H, Me), 2.42 (s, 3H,
Me), 6.32 (s, 1H, Harom,), 8.55 (d, 1H, Hy, J= 6.6 Hz), 6.83 (dd, 1H, Harom, J= 2.2 Hz, J=
8.1 Hz), 7.21 (d, TH, Harom, J= 7.9 Hz), 7.31 (d, 2H, Harom, J= 8.3 H2), 7.36 (s, TH, Haem),
7.37 (d, 2H, Harom, J= 8.3 Hz), 7.44 (t, 1H, Harom, J=2.1 Hz), 8.27 (d, 1H, Hpy, J= 6.8 Hz),
8.48 (s, 1H, NHuea), 9.30 (s, 1H, NHures), 12.75 (5, 1H, NHgcame). **C-NMR (DMSO-d6), &
(pom), J (Hz): 20.42 (CHs), 20.46 (CHs), 30.08 (tert- Bu), 31.87 (tert- Bu), 96.67, 108.19,
109.72, 113.56, 114.91, 117.74, 124.08 (2°C), 129.49 (2*C), 130.38, 136.03, 136.51,
136.76, 141.44, 145.71, 150.40, 151.61, 154.30, 156.32, 158.98, 159.67, 160.33. HRMS

[1566] (Ely: m/z [M + H] CogHooN7O3 Ol THEF I AFX] : 524.2405; &F X| : 524.2409.
[1567] 3140

[1568] 1-(4-(2-0p 2=-3-54-3 4-T] 3| =2 9] 2] = [ 2, 3-b] 9] epx]-8-Ld S A Y =&l -1- ) -3-(3-tert - E-1-7 -

1H-9] 2} &-5-9)$-2] o} (AA-080)

* wr “er<

[1570] 2-o}m] -8~ (4-o}] i} =
d-1-v8Es A W

w

2

GAl-1-LdSAD I E[2,3-b]F

A
tehE

= (4D)-= 3 3-tert—FE-5-o] A ot o] E-1-7
W F2E o]8sto] EAl 1

B2 uA 24 AATH70 ng, 80%).

tllo
10
o

"H-NMR (DMSO-d6), § (ppm), J (Hz):
1.29 (s, 9H, fert- Bu), 6.31 (d, 1H, Harom, J= 5.5 Hz), 6.41 (s, 1H, Haom), 7.22 (d, 1H, Harom,
J= 8.3 Hz), 7.44 (t, 1H, J= 7.0 Hz), 7.54-7.65 (m, 6H, Harom), 7.85 (d, 1H, Harom, J= 8.3 Hz),
7.88-7.91 (M, 2H, Haror), 8.06 (d; 1H, Harom, J= 8.6 Hz), 8.76 (5, 1H, NHyreg), 9.04 (s, 1H,
NHues), 12.58 (5, 1H, NFigotame). ““C-NMR (DMSO-d), 8 (ppm), J (Hz): 30.08 (fert- Bu),
31.92 (fert- Bu), 95.69, 106.46, 116.05, 118.94, 119.36, 121.56, 122.27, 124.12 (2*C),
126.32, 126.52, 126.55, 127.11, 127.97, 129.17 (2*C), 131.22, 137.15, 138.59, 142.95,
143.56, 146.22, 151.71, 152.33, 152.72, 157.12, 160.68. HRMS (El): m/z [M + H]

C31HogNgO3z (] CHEH HIAFX|:561.2357; =& X : 561.2351.

[1571]

[1572] A 141

[1573] 1-(4-(3-o}M] =-2-5 21, 2-H 3| =2 9| 2| £ [ 2,3-b] T &} -8- L S A 2 F dl-1-Y)-3-(3-tert—F-d-1-H d-
1H-3] 8} &-5-) -2l o} (AA-081)

[1574]

[1575] 3-oln =-8-(4-opn =} T A -1-A S A I 2] = [2,3-b] I A -2(1H) -2 E 3-tert-FE-5-0]| L Ao} o] E-1-H
d-1H-9 2358 72 B F2E o] 83l ¥A IFES /WA nAZA AJTH(46 mg, 44%).

H-NMR (DMSO-d6), & (ppm), J

(Hz): 1.30 (s, 9H, tert- Bu), 6.28 (d, TH, Hawom, J= 5.5 Hz), 6.42 (s, 1H, Harom), 7-31 (d, 1H,
Harom J= 8.3 Hz), 7.44 (t, 1H, J= 7.1 Hz), 7.55-7.66 (m, 6H, Hawom), 7.89-7.96 (m, 2H,
Harom), 7-99 (d, 1H, Harom, J= 5.5 Hz), 8.08 (d, 1H, Haron, J= 8.6 Hz), 8.82 (s, 1H, NHyrea),
9.41 (s, 1H, NHurea), 12.38 (5, 1H, NFiactame). °C-NMR (DMSO-d8), & (ppm), J (Hz): 30.08
(tert- Bu), 31.93 (feri- Bu), 95.78, 104.61, 113.91, 116.44, 118.37, 121.92, 122.14, 124.09
(2*C), 126.45, 126.47, 126.54, 127.09, 127.73, 129.15 (2*C), 131.63, 137.13, 138.59,
144.28, 145.43, 146.74, 151.01, 151.12, 152.33, 154.75, 160.69. HRMS (El): m/z [M + H]
[1576] C31H2gNg0O3 Ol CHEF HIAFX] : 561.2357; =7 X|: 561.2350.

[1577] g4 142

- 152 -
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Zue)#d)-3-(4-(3-&4-2-(Ed EF 22 E)-3,4-43| =22 =[2,3-b] &}

[1578] 1-(2-Z o=
)$-2l o} (AA-082)

[1579] H

[1580] 8-(4-olH| e ZERA-1-L A )-2-(EFEFL2WE) 9 £ [2,3-b]F e-3(4D) -2 2 1-FF L E-2-0]& Ao}
o] E~4-(ETEF 2w eE)WlAlS 7HX 31 WY F2E o] &3t HA IRHES ofsh 3 mA2A dH(31
mg, 45%).

"H-NMR (DMSO-d6), 8 (ppm), J (Hz): 6.40 (d, 1H, Haom: J= 5.7 Hz), 7.41-7.42 (m, 1H,
Harom), 7.49 (d, 1H, Harom, J= 8.3 H2), 7.54 (t, 1H, Haom, J= 9.9 Hz), 7.80 (t, 1H, Haom, J=
7.6 Hz), 7.73 (&, 1H, Hapom, J= 7.7 H2), 7.85 (d, 1H, Haom, J= 8.4 Hz), 8.15 (d, 1H, Harom, J=
8.3 Hz), 8.29 (d, 1H, Huom, J= 8.6 Hz), 8.38 (d, 1H, Harom, J= 5.7 H2), 8.71 (d, 1H, Haroms
J=6.0 Hz), 9.38 (s, 1H, NHurea), 9.42 (s, 1H, NHurea), 13.55 (s, 1H, NHiagtame). *C-NMR
(DMSO-dB), 8 (ppm), J (Hz): 105.66, 116.02, 116.54, 117.64, 118.82, 119.29, 121.01,
121.40, 122.08, 122.72, 124.88, 125.35, 126.15, 126.86, 127.63, 128.65, 132.23, 143.10,
144.37, 146.85, 152.39, 152.48, 153.32, 154.36, 154.82, 162.35. HRMS (El): m/z [M + H]
18] CogH14F7N5O3 0]l [H 2t H Ak Z| 578.1058, = & X| :578.1064.

[1582] 34 143
[1583] 1-(2-& Zue)Hd)-3-(4-(2-4-3-(Eg EF 2 E)-1,2-43| =29 =[2,3-b] 7 &}

o

)-$-2l| o} (AA-083)
O g oF,
T

[1585] 8-(4-o}m =} ekl -1-Y 2 = z
o] E-4- (EE]%% ZHE)HAS X 9 F2E o] &3dte] XA IFES

mg, 5%).

[1584]

TH-NMR (DMSO-d6), & (ppm), J (Hz): 6.79 (d, 1H, Haom J= 5.3 Hz), 7.42-7.43 (m, 1H,
Harom), 7.47 (d, 1H, Harom, J= 8.3 Hz), 7.55 (t, 1H, Harom, J= 9.8 Hz), 7.62 (£, 1H, Harom, J=
7.6 Hz), 7.74 (t, 1H, Hawom, J= 7.9 H2), 7.97 (d, 1H, Herom, = 8.5 Hz), 8.14 (d, 1H, Harom, J=
8.3 Hz), 8.28 (d, 1H, Haom, J= 8.6 Hz), 8.40 (d, 1H, Harom, J= 5.2 Hz), 9.71 (dd, 1H, Harom,
J= 1.8, 7.2 Hz), 9.38 (s, 1H, NHyea), 9.42 (s, 1H, NHues), 13.51 (8, 1H, NHetame)-
13C.NMR (DMSO-d8), § (ppm), J (Hz): 110.67, 116.02, 116.48, 117.14, 117.76, 118.64,
119.21, 120.84, 121.88, 122.73, 123.05, 124.89, 125,40, 126,13, 126,87, 127.05, 127.37,
128.67, 131.99, 141.78, 144.58, 146.66, 151.64, 152.39, 152,53, 154,36, HRMS (EI):

[1586] m/z [M + HICogH14F7N503 Off CHet H &K 578.1058; = & X|: 578.1051,

[1587] (V1) ofm=2o] 3stAd

[1588] 1. 24" A0 E Azt opc

[1589] g4 144

- 153 -



[1590]

[1591]
[1592]

[1593]
[1594]

[1595]

[1596]

[1597]

[1598]
[1599]

[1600]

[1601]
[1602]

ZIHS3d 10-2010-0096234

N-(3-(3-24-3,4-Y3 =292 =[2,3-b | 9 -8-L S A H d)-3-(EZ] ZF 2 2-v| FA] )il = o} v] = (AA-002)

fnk@

W Gl 8-(3-otr| =H AN I gl 2 [2,3-b] 3] 242 -3(4H)-2(43 mg, 0.169 mmol) % T]olAZEZo|eo}nl(44
1l, 0.254 mmol)S F= THF(5.0 m) FollA E3slal, 3-EEFFLHEANZY F280]=(57 mg, 0.254
mol)E H718Felth. o] EFES 17 AIZE B 7HE FF3IGT. ALoA BAA F, &ulE JF st A
AABTE, ol F4 FFES DM &AM §, B2 MAstar, NgS0, delAl AZAZAT. DS FEA|

25, e B0l BAl Fskal, Z4% 5 ojdste] #al shetEs WA LA R AATHUS mg, 60%).

Aud

o

"H-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.68 (d, 1H, Hp,, J= 5.6 Hz), 7.01 (ddd, 1H, Harer,

J=8.1Hz, J= 2.3 Hz, J= 0.7 Hz), 7.50 (t, 1H, Harom, J= 8.2 Hz), 7.62 (d, 1H, Harom, J=

8.3 Hz), 7.68 ~ 7.72 (m, 3H, Harom), 7.89 (5, 1H, Harom)s 7.99 (d, 1H, Harom: J= 7.9 Hz), 8.19

(. 1H, Haram), 8.39 (d, 1H, Hey,6, J= 5.8 Hz), 10.53 (s, TH, NH amige), 12.91 (s, 1H,

NHiatams). FC-NMR (DMSO-d6), 5 (ppm), J (Hz): 106.78, 111.77, 115.45, 117.10,

118.48, 120.08, 120.95, 124.07, 126.69, 130.39, 130.54, 136.68, 140.54, 145.47, 148.17,

151.16, 152.08, 154.21, 156,36, 160.28, 163.97. HRMS (EI): m/z [M + H]C21H{3F3N404
Ol CHEH HIAHX| @ 443.0962;% & X|: 443.0950.

Sk 145

3-tert-FE-N-(3-(3-24-3,4-03| =23 2| T [2,3-b]F A -8-d 2] Hd) wl=o}n] = (AA-003)
U
cqacy
N.
N N
N/ N\AI\O

8-(3-otm 5 A) ] 2] = [2,3-b] 7] 2} -3(4D) -2 R 3-tert-FE
of A gghES WA LA RN AATH(29 mg, 45%).

=3

o
Wl
ffl
k)
o
[
Ll
N
L
N,
fd
o
ok
[*p}
=
o
o
ofo
QL'

H-NMR (DMSO-d6), 5 (ppm), J (Hz): 1.33 (s, 9H, fert- Bu), 6.67 (d, 1H, Hpy,5, J=

5.6 Hz), 6.98 (ddd, 1H, Hapom, J= 8.1 Hz , J= 2.4 Hz, J= 0.8 Hz), 7.46 (t, 1H, Harom, J=

7.7 Hz), 7.48 (£, 1H, Harom, J= 8.2 Hz), 7.63 (d, 1H, Harom, J= 7.9 Hz), 7.70 (d, 1H, Harom,
J= 8.2 Hz), 7.74— 7.77 (m, 2H, Haom), 7.90 (&, 1TH, Haom, J= 1.7 Hz), 8.19 (s, 1H, Harom)s
8.39 (d, 1H, Hey,8, J= 5.6 Hz), 10.36 (s, 1H, NHamigs ), 12.91 (5, 1H, NHiagtame). “C-NMR
(DMSO-d6), 5 (ppm), J (Hz): 31.00 (tert- Bu), 34.56 (tert- Bu), 106.78, 111.84, 115.20,
117.18, 118.53, 124.30, 124.79, 128.11, 128.67, 130.37, 134.44, 141.05, 145.54, 150.95,
151.20, 152.16, 154.22, 156.45, 160.45, 166.45. HRMS (EI): m/z [M + H] CogHpoN403
Ol CHEH HI&FXI:  415.1765; =& XI: 415.1770.

Sk 146

3-tert-F-E-N-(3-(2-%4-1,2-0 3 =23 g = [2,3-b] ] 2}A-8-A LA #ld) wl=o}u| = (AA-029)
I
X N (o]
(X r

8-(3-obv| w5 A F e & [2,3-b] T 2 -2(1H)-& 2 3-tert-F4
of A gghEs WA LA RN AAT(14 mg, 22%).

=3

o
Wl
ffl
k)
o
[
Ll
N
L
N,
fd
o
ok
[*p}
=
o
o
ofo
QL'
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H-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.33 (s, OH, fert- Bu), 6.94 (d, 1H, Hpy, J=5.3 Hz),
7.00 (dd, 1H, Harom, J= 8.1 Hz , J= 2.4 Hz), 7.46 (1, 1H, Haom, J=7.7 H2), 7.49 ¢, 1H,
Harom, J= 8.1 Hz), 7.63 (d, 1H, Harom J= 1.7 H2), 7.71 (d, 1H, Harom, J= 8.2 Hz), 7.75-7.77
(m, 2H, Haom), 7.91 (¢ 1H, Haom: J= 7.9 Hz), 8.39 (d, 1H, Hpy, J= 5.3 Hz), 8.43 (s, TH,
Harom), 10.37 (5, 1H, NHamige), 12.80 (5, 1H, NHigeiame). “C-NMR (DMSO-d6), 5 (ppm), J
(Hz): 30.99 (fert- Bu), 34.55 (fert- Bu), 110.60, 111.94, 115.27, 117.23, 117.99, 124.29,
124.79, 128.11, 128.67, 130.27, 134.40, 134.96, 141.00, 150.94, 153.95, 154.77, 155.88,

[1603] 166.10. HRMS (El): m/z [M + H]Co4HooN4O30ll CHEF H| &bXI 415.1765; & H X|: 415.1775.

[1604] shAl 147

[1605] N-(3-(2-52-1,2-H 8 =29 2 £ [2,3-b] F 2-8-L A A D) -3-(E EF L2 W5 A]) =0} = (AA-030)
[1606]

[1607] 8- (3-on| .= H A 7] F = [ 2

B-blHTA-201)- L 3-EFFoRuEANEY TR =E A WY Gl
& ol&stel #Al BghEs M A RN AATH(35 mg, 20%).

TH-NMR (DMSO-d8), & (ppm), J (Hz): 6.94 (d, 1H, Hey, J= 5.3 Hz), 7.03 (dd, 1H, Hararn,
J=8.1Hz, J= 2.3 Hz), 7.50 (t, 1H, Harom, J= 8.2 Hz), 7.61-7.62 (M, 1H, Harom), 7.68 — 7.71
(M, 2H, Harom), 7.75 (& 1H, Ham, J= 2.0 Hz), 7.90 (s, 1H, Harom), 8.00 (d, 1H, Harom,

J=7.7 Hz), 8.39 (d, 1H, Hp, J= 5.3 Hz), 8.43 (s, 1H, Hawm,), 10.54 (s, 1H, NHamide ),
12,61 (8, 1H, NHiactame). °C-NMR (DMSO-d6}, 8 (ppm), J (Hz): 110.64, 111.98, 115.65,
117.27, 119.00, 120.17, 121.04, 123.09, 124.18, 126.78, 130.40, 130,65, 136.75, 140.58,
145,38, 148.26, 154.01, 154.61, 164.05. HRMS (EI): m/z [M + H] C21H43F3N404

Ofl CHEF HIAHX] : 443.0962; = & X|: 443.0966.

[1608]
[1609] 3 148
[1610] N-(3-(2-W & -3-$2-3 4-T] 3| =2 9] 2] £ [2,3-b] T 2} -8-U 2 A #| ) -3- (B ZF 0 2 v B A] ) ull =o}n| =) (AA-
004)
IS
N
H
s
' =
N N o]
[1611] H
ot2] 8-(3-ohv] w5 AD2-v & 7 2 £ [2,3-b] T eh-3(4l)-& B 3-EYETRORMEANRY FRe|=E AT
WY Gle olgste] Al stehes oFF A A=A AATHT74 mg, 87%).
TH-NMR (DMSO-d8), 8 (ppm), J (Hz): 2.44 (s, 3H, Me), 6.62 (d, TH, Hey, J= 5.6 Hz), 7.01
(dd, 1H, Harem, J= 8.1 Hz , J= 2.3 Mz), 7.50 (t, 1H, Harom, J= 8.2 Hz), 7.61 (d, 1H, Harom, J=
8.4 Hz), 7.67~7.71 (M, 2H, Haom), 7.73 {t, TH, Harom, J= 2.1 Hz), 7.90 (s, 1H, Harom), 8.01
(@, 1H, Harom, J= 7.9 Hz), 8.31 (d, 1H, Hey J=5.6 Hz), 10.55 (s, TH, NHarae), 12.77 (s, TH,
NHuaame). C-NMR (DMSO-d8), & (ppm), J (Hz): 20.52 (Me), 106.55, 112.11, 115.72,
117.24, 117.91, 120.03 (OCF3), 120.23, 124.16, 126.85, 130.44, 130.62, 136.75, 140.66,
145.76, 148.26, 150.58, 154.25, 156.32, 159.24, 159.65, 164.08. HRMS (EI): m/z [M + H]
[1613] CaoH15F3N404 0l CHEF HAX| : 457.1124; S F X|: 457.1118.
[1614] 4 149
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[1615] 3-tert-FE€-N-(3-(2-"W&-3-&4-3 4-t)3| =23 2] =[2,3-b] 7 2} 2 -8-L - A] ) 57| ) ¥l = o} 1] = (AA-005)
1
LN
¢
[1616] A
[1617] 8-(3-olu| | = A -2-H & 2] =[2,3-b] 9 X -3(4H) - Z 3-tert-FEHMZA FZo)=E 7MA WY (1S

ojgste] A tws o FH nARA AAT(TT mg, 97%).

TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.33 (s, 9H, fert- Bu), 2.44 (s, 3H, Me), 6.62 (d,
1H, Hpy, J=5.6 Hz), 6.98 (dd, 1H, Hawm, J= 8.1 Hz, J= 2.4 Hz), 7.44-7.50 (m, 2H, Haom),
7.83 (d, 1H, Haom, J= 7.9 Hz), 7.70 (d, 1H, Harom, J= 8.2 H2), 7.74-7.77 (m, 2H, Harom),
7.91 (s, 1H, Hawom), 8.30 (d, 1H, Hpy J= 5.6 Hz), 10.37 (s, 1H, NHamide ), 12,77 (s, 1H,
NHucme). *C-NMR (DMSO-d8), 8 (ppm), J (Hz): 20.52 (CHg), 31.02 {fert- Bu), 34.57
(tert- Bu), 106.50, 112.06, 115.36, 117.20, 117.88, 124.36, 124.85, 128.11, 128.67,
130.34, 134.43, 141.07, 145,75, 150.58, 150.94, 154.19, 156.32, 159.20, 159.72, 166.14.
HRMS (El): m/z M + H]Go5H24N4O3 Ol CHEF HIAMX| :420.1921; EF X|: 429.1921.

[1618]
[1619] (VII1D) o ojmj=o] gHA
[1620] 1. B4 FAAZRE Az o o=
[1621] A 150
[1622] N-(3-tert--E-1-7d-1H-9] 2}&-5-%)-3-(3-54-3,4-t] 3| =2 9] 2| = [2, 3-b] 7] 2} 71 -8-A S A] ) il = o}m] = (AA-
001)
q
o a
LA O
N ” [s]
[1623]
[1624] P OHL: AlMes (B35l oM = €9 0.85 ml, 1.68 mmol)e] &ML THF(5.0 m¢) & 3-tert-HFE-1-7d-11-5)
2hE£-5-0111(362 mg, 1.68 mmol)e] WZHA(0T) &Nol Arfatqict. A7t Sa=de o, EFES dLeow
S2A7]aL, wRrE 30 B B¢ ASsgy. 1 ug, WY 3-(3-%4-3,4-Us =298 2 [2,3-b] T B -8-Y =
Ao o] E(100 mg, 0.336 mmol)E F7}sla, EFES 19 A7 5ot g7l 7gs9t. EgE2 2L
o2 YAA7IAL, 5% 444 HC1(3.0 m) 2 FA2d 5dAIFY. & A &, FFES (Lol tAl #
3har, NaHCO;9] ¥3} Moz MAZ & MgS0, AolA AxA7|a, J-& 3tollA FLAI AT, oA AHES
azvtE g (f N CHCly/EtOAc: 2/1014 1/32)star, FA 3gtES <oF3t 3 uAz4 AAJvH(29 mg,
18%) .
"H-NMR (DMSO-dB), § (ppm), J (Hz): 1.31 (s, 9H, tert- Bu), 6.39 (s, 1H, Hpy), 6.71 (d,
1H, Hpy, J= 6.6 Hz), 7.28 - 7.32 (m, 1H, Harom)s 7.41 — 7.44 (m, 2H, Harom), 7.47 (dd, 1H,
Harom, J= 8.1 Hz, J=2.4 Hz), 7.50 - 7.52 (m, 2H, Huom), 7.61—7.64 (m, 2H, Haom}, 7.78
(d, 1H, Harom, J= 7.7 Hz), 8.17 (s, 1H, Hearom), 8.42 (d, 1H, Hpy, J= 5.6 Hz), 10.35 (s, 1H,
NHamige), 12.84 (s, 1H, NHiaotame)- BC-NMR (DMSO-d6), & (ppm), J (Hz): 30.03 (tert- Bu),
32.00 (fert- Bu), 100.70, 107.39, 118.62, 118.67, 122.92, 122.98, 123.45, 124.39, 126.75,
128.87, 130.68, 135.32, 138.88, 145.58, 151.30, 162.17, 154.50, 156.35, 159.73, 160.71,
164.71.HRMS (El): m/z [M + H]Co7H24NgO30ll CHEH H| A X1481.1983;2= & X|; 481.1983.
[1625]
[1626] (IX) o]aAoldo]E ¥ YEZ-ojne-vlg|y FIHAZHE $-olo] FhA
[1627] 34 151
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[1628]

[1629]
[1630]

[1631]

[1632]

[1633]

[1634]

[1635]

[1636]
[1637]

[1638]

[1639]
[1640]

[1641]

[1642]

ZIHS3d 10-2010-0096234

1-(4-(2-o}] =-3-HE 29 g d-4-A 5 A )-2-(M 2 E 2 ) 7 d)-3-(4-2 2 2-3-(Eg ZF 2 d) 9 d) $-dlo}

AAOHOES 7FX 3L WY F2& o] &sle] A FFES oA B2 AATH(247 mg, 93%).

"H-NMR (DMSO-d8), & (ppm), J (Hz): 2.47 (s, 3H, CHs), 6.02 (d, 1H, Hpy, J=5.7 Hz), 7.04
(d, 1H, Harom, J=8.8 Hz), 7.16 (s, 2H, NHypy), 7.21 (M, 1H, Harom, J=8.8 Hz), 7.62 (m, 2H,
Harom), 7.85 (m, 1H, Harom), 8.01(d, TH, Harom, J=8.8 H2), 8.11 (d, 1H, Hpy, J=5.7 Hz), 8.20
(& 1H, NHyex), 9.75 (s, TH, NHueaz). *C-NMR (DMSO-d6), § (ppm), J (Hz): 15.6,
100.4, 116.5, 118.0, 119.8, 121.8, 122.7, 123.8, 124.0, 126.5, 126.8, 131.7, 132.0, 133.9,
139.2, 148.3, 162.4, 153.1, 153.7, 158.9. LC-MS (m/z): 514 (M+H, 100) , rt=8.37min.

3t 152

1-(4-(2-op e-3-H E =9 g d-4-Ad 5 A )-2- (W2 E Q) ¥ d)-3-(2-ZF L 2-5-(EgEF o2 d) 7 d) ¢

4-(4-o}n) =-3-(HEE] Q) F| =5 A )-3-UER ] g|d-2-0}71(1.04 g, 3.57 mmol) % 2-ZF Q0 2-5-EFZ

4-(4-opr) =-3-(WE E| Q) H 5 A -3-UE 9 & W-2-0}71 (150 mg, 0.5 mmol) % 4-FEE-3-EgZFo 2w do]

got

Fo =

gy o] aA|olH|o|ES VXL W F25 o] &35le] ¥A 3FgES M BUEA AJATH664 mg, 37%).

TH-NMR (DMSO-d6), § (ppm), J (Hz): 2.48 (s, 3H, CHy), 6.02 (d, 1H, Hpy, J=5.7 Hz), 7.02
(dd, 1H, Haom, J=8.7 Hz, J=2.7 Hz), 7.39 (M, 1H, Harom)» 7-50 (M, 1H, Harem), 7.83 (d, TH,
Harom, J=8.8 Hz), 8.01 (d, 1H, Hpy J=5.7 Hz), 8.62 (dd, 1H, Harom, J=7.1 Hz, J=1.6 Hz),
8.66 (5, 1H, Harom), 9.69 (s, 1H, NHueat)s 10.50 (8, 1H, NHyeas). LC-MS (m/z): 498 (M+H,
100) , rt=5.54min.

3t 153

1-(4-(2-o} -3~ HE R U -4-LA &A)-2-ZF 229 d)-3-(2-EF L 2-5-(ET ZF 2 2-mE) )

d-(4-ob] 1e-3-EF 0 A S A)-3- I ER v e u-g-obyl % 2-EFow-5-EEFoaEsdd ok

£ 7HAa Y F2E of&sto]l A SFES AATHEE 85%).

H-NMR (DMSO-d8), 8 (ppm), J (Hz): 6.03 (d, 1H, J=5.7 Hz), 7.04 (dd, TH, J=8.6, 2.2
Hz), 7.22 (bs, 2H), 7.33 (dd, 1H, J=8.8, 2.9 Hz), 8.60 {(m, 1H), 9.22 (s, 1H), 9.37 (s, 1H).
LG-MS (m/z): 470 (M+H, 100).
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[1643]

[1644]
[1645]

[1646]
[1647]

[1648]

[1649]

[1650]
[1651]

[1652]
[1653]

[1654]

[1655]

[1656]

3IHS3d 10-2010-0096234

1 (4- (2] i3] E 291 2] 4= 21 & 4] )-2- 5 7 0 2.5 W )-8~ (3-ter (-5 8- 13 U 1H-5] 2} 5-5-21) -2l o}
g HM
Y
o o N "
e
|
N” NH,

tert-SF-E-5-0o] 2 Alotdlo| E-1-Hd-1H-3] 2} (15 ml, 4.05 mmol) Z 4-(4-0}R| =-3-ZF 2 2 ¥ KA])-3-UER
9] 2 H-2-0}91(893 mg, 3.38 mmol)< 7FA] 3 W F3S o]838}e] CHCl, 3 5% WA 50% EtOAc= S A™ A 2w}

Eady & FA4 setes A 5071 g o® 4 aAlzA AU

TH-NMR (DMSO-d6), & (ppm), J (Hz): 1.28 (s, OH, tert- Bu), 6.03 (d, 1H, J=5.7, Hpy), 6.40
(s, 1H, Hpyz), 7.01 (m, 1H, Harom), 7.8 (br s, 2H, NH2), 7.26 (m, 1H, Harom), 743 (m, 1H,
Harom)s 7.54 {m, 4H, Harom), 8.01 (d, 1H, J=5.7, Hey), 8.16 (m, 1H, Harom), 8.84 (5, TH, NH),
8.98 (br s, TH, NH); ®C-NMR (DMSO-d6), & (ppm), J (Hz): 30.1, 32.0, 95.1, 100.5, 108.6
(d, J:c=22.6), 116.6, 124.4, 125.2 (d, Jrc=10.8), 127.3, 129.3, 136.9, 138.4, 147.7 (d,
Jrc=10.4), 151.1, 152.1 (d, Jrc=246), 153.2, 153.9, 158.8, 160.8, 170.3;

SELNMR (DMSO-d6), & (ppm): -124.7; LC-MS (m/2): 506.1 (M+H, 100), rt=2.73 min.

X) AZHH FHAe] YEZ7]9] S (R4 9o WE)

3t 155

1-(4-(2,3-Hopr =y g d-4-A 5 A )-2-(WE ¥ @) ¥ d)-3-(4-F 2 2-3-(Eg EFe=rd) d) f-go}

™~
&Y
0 © \Q\Ci
A NH, CF,
| N” “NH,

HPH 40 ol Eh-8(400 pb) 2 E(438 ) £ H B4 9=, 78 mg, 1.4 mmol) ¥ F3IRE(5.8 T, 109

mg, 2 mmol)e] WEHAES 7t4E FAFEATE. 1-(4-(C2-ofv| =-3-HEZ I g d-4-d5A])-2-(MHE ) 7 d)-3-

(4-F22-3-(EgZFo 2 eE)dd)$-do}l 85E(180 mg, 0.35 mmol)S LA3 Hrlsta, EFES 24 A3
T BRFshAA Jt‘f}aiﬂ}. ALA YA F, &e)E EFES A, CdEREE AAsY. &ME

]716L S A AA BDS EtOAco] &3lA17]13L, o ste] HAS A|AST ZIAAH TA FIES Az oA
A2 AATH100 mg, 59%).

ol

N

"H-NMR (DMSO-d6), 5 (ppm), J (Hz): 2.41 (s, 3H, CHa), 5.61 (s, 2H, NHzp,), 6.05 (d,
1H, Hpy J=5.6 Hz), 6.79 {d, 1H, Harom, J=8.7 Hz), 7.01 (s, 1H, Harom), 7-26 (d, 1H, Hp,
J=5.6 Hz), 7.58-7.69 (M, 4H, Haram), 8.12 (5,2H, NHa.py), 8.27 (5, TH, NHuyrear), 10.02 (s,
1H, NHueza). C-NMR (DMSO0-d6), § (ppm), J (Hz): 15.6, 103.8, 115.6, 116.3, 117.6,
119.9, 122.5, 122.6, 124.9, 131.7, 131.9, 132.4, 134.7, 139.5, 139.6, 144.1, 147.0, 148.9,
152.3, 152.8. LG-MS (m/z): 484 (M+H, 100) , rt=5.81min.

3t 156

1-(4-(2,3-H o =3 g d-4-A S A] )-2-(WE ¥ 2 ) ¥ d)-3-(2-ZF L =2-5-(EgEF e =g ) 7 d) - ot

HEE o) d)-3-(2-ZF o 2-5-(EYZF e adde) s d)$aot

1-(4~(2-olr =-3-Y EZ 9 2| -4~ I & A] ) -2~
I tol Aglgl A AoAel AZulE1E]d (Et0Ac, I TS EtOAc-

(
(664 mg, 1.3 mmol)E 7}AaL WY C4E2 o] &

ol
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[1657]
[1658]

[1659]

[1660]
[1661]

[1662]
[1663]

[1664]

[1665]
[1666]

[1667]
[1668]
[1669]

[1670]

[1671]

[1672]

SIHES 10-2010-0096234
MeOH: 95-5)(R; 0.33, EtOAc-MeOH, 95:5)¢] &3 A & A FIES 94 B2 AATH(120 mg, 19%).

'H-NMR (DMSO0-d8), 5 (ppm), J (Hz): 2.43 (s, 3H, CHy), 4.45 (s, 2H, NHa,py), 5.57 (s, 2H,
NHzp,), 6.07 (d, TH, Hpy, J=5.6 Hz), 6.79 (dd, 1H, Harom, J=8.7 Hz, J= 2.7 Hz), 7.01 (d,
H, Harom, J= 2.7 Hz), 7.27 (d, 1H, Hpy, J=5.6 Hz), 7.37 {m, 1H, Haem), 7.49 (M, 1H, Haom),
7.67 (d, 1H, Harom, J= 8.8 Hz), 8.57 (s, TH, NHugar), 862 (dd, 1H, Haom, J=7.3 Hz, J= 2.0
Hz), 8.43 (s, TH, NHyeaz). “C-NMR (DMSO-d8), 5 (ppm), J (Hz): 15.4, 103.8, 115.4,
115.9, 116.0, 116.6, 117.3, 119.0, 119.8, 124.9, 128.6, 128.7, 131.3, 131.9, 135.5, 148.8,
150.2, 152.4, 152.5, 154.3. LC-MS (m/z): 468 (M+H, 100), rt=3.48min,

§HA 157

1-(4-(2,3-Hohr =9 2l d-4-A FA)-2-FF 2 23 d)-3-(2-FF e 2-5-(Eg EF e 2 e 3 d) ¢-#of

1-(4-(2-0} =-3-UE 23 2| d-4-L Z A )-2-ZF 2 2 d)-3-(2-ZF 2 2-5-(Eg ZF 2 de) A d)$-2 o} (50
0 mg, 1.08 mmol)E 7} Wy C2Z o] &3le] FA 3gES 3 uAZA AATH450 mg, 95%).
H-NMR (DMSO-d6), & (ppm), J (Hz):5.38 (bs, ZH), 6.05 (d, 1H, J=5.9 Hz), 6.75-6.86 (m,

2H), 7.21-7.33 (m, 4H) 8.07 (dd, 1H, J=18.0, 8.7 Hz), 8.94 (bs, 1H), 9.15 (bs, 1H).
LC-MS (m/z): 440 (M+H, 100).

3t 158

1-(3-tert-F-g&-1-99-1H0-9 2} Z-5-9)-3-(4-(2, 3-golr| =T g P -4-J 2 A )-2-Z F 0 2 5|4 ) ¢l o}

F H H
N\[r 4 )
o NN
(o]
O
P
N NH,
1-(4-(2-op =-3-H E 29 g d-4-D S 1] )-2-ZF ¢ 23 d)-3-(3-tert-FE-1-9 2 -10-7) g} Z-5-¢ ) $-2] 0} (810
mg, 1.60 mmol)E 7FA|2L WH C2& o]§3te] #Al StES A3 nAZA IATHT0 mg, 99% 7).
TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.28 (s, 9H, fert- Bu), 4.45 (br s, 2H, NH), 5.58 (br
s, 2H, NH,), 6.06 (d, 1H, J=5.6, Hey), 6.38 (s, 1H, Heyz), 8.78 (m, 1H, Harom), 8.92 (m, 1H,

Haror), 7.26 (d, 1H, J=5.6, Hey), 7.41 (m, 1H, Haror), 7.52 (M, 4H, Haron), 7.98 (m, 1H,
Haror), 8.74 (s, 1H, NH), 8.82 (br s, 1H, NH); LC-MS (2.19 min): m/z 476.2 (Mi+H, 100).

XD A=FE FHA ] a3t

Sk 159

-(4-222-3-(EgEFe2rd)sd)-3-(4-(2,3-t154-1,2,3 4-H Edts| =239 9 2 [ 2, 3-b ] 9] 2431 -8-L 5 24])
—2-(v =¥ &) Hd) -2l oH(AA-051)

1-(4-(2,3-Hopr =3 g d-4-A 5 A )-2- (M2 ¥ Q) ¥ d)-3-(4-F 2 2-3-(Eg EFe=rd)d) -2loH65  mg,

- 159 -



[1673]
[1674]

[1675]

[1676]

[1677]

[1678]
[1679]

[1680]

[1681]

[1682]

[1683]
[1684]

[1685]

[1686]

SIES 10-2010-0096234
0.1 mmol)Z 7 W D3& o] &ale] Al 3ES AN Bkgxq AJuH(9 mg, 12%).

'H-NMR (DMSO-d6), 8 (ppm), J (Hz): 2.46 (s, 3H, CHs); 6.55 (d, TH, Hpy J=5.5 Hz), 7.03

(dd, 1H, Haem, J=8.7 Hz, J=2.5 Hz), 7.21 (d, 1H, Haom, J=2.6 Hz), 7.62 (m, 2H, Haom),

7.83 (d, 1H, Harom, J=8.7 Hz), 7.95 (d, 1H, Hey, J=5.0 Hz), 8.11 (m, 1H, Harom), 8.22 (s,

1H, NH or CH), 9.81 (s, 1H, NH or CH), 11.89 (s, 1H, NH or CH), 12.38 (s, 1H, NH). ®*c-

NMR (DMSO-d8), & (ppm), J (Hz): 15.7, 106.2, 112.2, 116.5, 117.7, 119.6, 122.2, 122.7,

122.8, 124.1, 129.6, 131.6, 131.9, 133.4, 139.2, 140.4, 143.1, 150.1, 150.4, 152.4, 15,5,

155.8. LC-MS (m/z): 538 (M+H, 100), rt=4.98min.
34 160
1-(4-(2,3-t&2-1,2,3,4-HEH3| =29 2] = [2,3-b] 9 & Z-8-A F A -2- (WL E &) d)-3-(2-FF L. 2-5-
(EgEFo=rd)dd)-dloF(AA-052)

NN o
1-(4-(2,3-topr =3 g d-4-A S A] )-2-(HE ¥ 2 ) ¥ d)-3-(2-ZF L 2-5-(EgEF e =g ) 7 d) -2 oH(87

mg, 0.18 mmol)E 7FAaL W D3& °]&ste] #A }%L & TTEAN AATH(34 mg, 35%).

'H-NMR (DMSO-d6), 3 (ppm), J (Hz): 2.47 (s, 3H, CHs), 6.56 (d, 1H, Hpy, J=5.6 Hz), 7.02
(dd, TH, Harom, J=8.7 Hz, J=1.7 Hz), 7.19 {d, 1H, Harom, J=1.7 Hz), 7.39 (m, 1H, Harom).
7.50 (M, 1H, Harom), 7.82 (d, TH, Harom, 4=8.7 Hz), 7.95 (dd, 1H, Harom, J=5.6 Hz, J=0.9
Hz), 8.63 (d, 1H, Hpy, J=6.7 Hz), 8.67 (s, 1H, NH), 8.52 (s, 1H, NH), 11.90 (s, 1H, NH),
12.39 (s, 1H, NH). ™C-NMR (DMSO-d6),  (ppm), d (Hz): 15.5, 106.2, 112.2, 115.9,
116.1, 116.7, 117.4, 119.2, 122.7, 124.6, 125.1, 128.6, 128.7, 131.9, 133.0, 140.4, 143.1,
150.3, 150.4, 152.4, 154.6, 155.8. LC-MS (m/z): 522 (M+H, 100), rt=4.82min,

SEA] 161
1-(4-(2-0}7] -3~ 4-3,4-H 3| =29 2 [ 2,3-b ] H 2R -8-L SAD H H)-3-(4-FZ22-3-(EF EF L 29 e) 7

d)$-dloF(AA-021)
H H
N.__N CF,
I 1T X
) °© Gl
e N (o}
N~ N7 TNH,

1-(4-222-3-(EgZF 5 29 g)Fd)-3-(4-(2,3-golr =T gl d-4-L 2 A F D) - oF50 mg, 0.12 mmol)S
7HA 2 W DAE o]g3le] wA FFES WA uAZA AJAT(10 mg, 17% TE).

TH-NMR (CD;OD), 5 (ppm), J (Hz): 8.03 {m, 2H), 8.68-8.73 (m, 4H), 8.94 (dd, 1H, J=8.8,
2.6 Hz), 9.58 (m, 2H), 10.86 (bs, 1H), 11.84 (bs, 1H). LC-MS (m/z): 491.0 (M+H, 100).

3t 162

1-(2-ZF o 2-5-(EgZFoadE)dd)-3-(4-(2-2-1,2-t3| =20 g £ [2,3-b] 7 FH-8-d2 A Hd ) 91
o} (AA-043)
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[1687]

[1688]
[1689]

[1690]

[1691]

[1692]

[1693]
[1694]

[1695]

[1696]
[1697]

[1698]
[1699]

[1700]

[1701]

[1702]

[1703]
[1704]

3IHSd 10-2010-0096234

1-(4-(2,3-"opr =9 g D-4-A $A)-2-ZF 2 29 d)-3-(2-FF L 2-5-(EgEF e 2vd) s d) s-Hots 74
a N DI o &ste] ®A Bft=S AATH(FE 32%).
H-NMR (DMSO-d6), § (ppm), J (Hz): 6.70 (d, 1H, J=5.4 Hz), 7.23 (d, 2H, J=09.6 Hz),

7.39 (m, 1H), 7. 50 (m, 1H), 7.60 (d, 2H, J=8.6 Hz), 8.34 (d, 1H, J= 5.4), 8.41 (s, 1H),
8.61 (dd, 1H, J=7.4, 1.6 Hz), 12.52 (bs, 1H). LC-MS (m/z): 492 (M+H, 100).

3t 163

1-(4-(2-0bH] :2-3-8 2:-3 4-T] 3| =2 3] 2] £ [2,3-b] 9] eh 1 8- L S A )-2-Z 2 0 23] d)-3-(2-ZF Q. 25 (EF =
202 e) 59 S8l oh(AA-044)

T 5 H
/©/N\((N CF,
501
o F
NN o
H

1-(4-(2,3-Tlobr =3 2] 1-4- 5 4] -2-EF 0 23 ) -3-(2- FF 0 R-5-(E ER o mu ) A d) Seols 71
W DIE ol §3tel 40 ne(25%)) A HEES WA wAZN A9,

al

TH-NMR (DMSOY), 5 (ppm), J (Hz): 6.57 (d, 1H, 2H, J=5.6 Hz), 7.01 (dd, 1H, J=11.7, 2.8
Hz), 7.48-7.52 (m, 2H), 8.10 (d, 1H, J=5.8 HZ), 8.15 (d, 1H, 8.4 Hz), 8.60 (ad, 1H, J=8.4,
2.8 Hz), 9.34 (bs, 1H), 9.5(bs, 1H). LC-MS (m/z): 483 (M+H, 100).

3t 164

1-(4-(3-0}H] m-2-8 21, 2-T] S| =2 9] 2] £ [2,3-b] 7] eh 1 8- L S A )-2-Z 2 0 23] d)-3-(2-ZF 0 2-5-(EF =
20 =) d) S8l oh(AA-022)

T w n
QNTNUCFS
o Cr
H
(\/VLN:/EO
o~ =
N7 N TNH,

1-(4-(2,3-toln =3 g P-4-F 2 A )-2-ZFZ Q0 2 Hd)-3-(2-ZF . 2-5-(Eg ZF e 2da) A d) oS 714
I W DAE o] gste HA SFES AT GTE 38%).
"H-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.56 (d, 1H, J=5.4 Hz), 7.02 (dd, 1H, J=9.2, 2.7

Hz), 7.24 (dd, 1H, J=11.3, 2.6 Hz), 7.47-7.52 (m, 2H), 8.10 (d, 1H, 5.4 Hz), 8.15 (m, 1H),
8.61 (dd, 1H, J=7.3, 2.5 Hz), 9.35 (bs, 1H), 9.50 (bs, 1H). LC-MS (m/z): 493 (M-+H, 100).

Sk 165

1=(3-tert-F&-1-dd-1-9] 2}F-5-9)-3-(2-EF L 2-4-(3-54-3 4-t 3| =2 9] 2] = [3,2-b | 9] 2} -8-A &
A ) S-elot

=1
=

1-(3-tert-Fg-1-gld-1H-1 g} Z&-5-9)-3-(2-ZF Q2 Z4-(2-%4-1,2-0) 3 =292 £ [3,2-b] F 2} -8-L &
ADED) S o} (AA-019 Z AA-089)

S At
0\ Ns C} @ ood'
W lo f\lj

1=(3-tert=4-d-1-9d-11-9] 2}E-5-9)-3-(4-(2, 3-H o} =¥ 2| 4= S A ) 2-FF L 2 ) -2 o (730 mg,
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[1705]

[1706]
[1707]

[1708]

[1709]

[1710]

[1711]

[1712]

[1713]

[1714]

[1715]

[1716]

ZIHSd 10-2010-0096234

1.54 mmol)E 7FA3L W DIS o]&3ate] Al E& o =24 1-(3-tert-F-E-1-Hd-1H-7 &}&-5-9)-3-(2-FF 2
F-4-(3-$2-3,4-t3| =2 9 £ [3,2-b] ] &71-8-4 A])uﬂé)ﬂﬂo}(m mg, 52%)%, A2 EFowA 1-(3-
tert-FE-1-w<-11-3 &E-5-U)-3-(2-ZF L2 ~4-(2-F 2-1,2-U3 =29 2| = [3,2-b ]| F 2} -8-L & A]) =]

) $-20}H(300 mg, 38%)E VAL,

1-(3-tert-F-g&-1-gI-1H-7 &} Z-5-9)-3-(2-ZF 9 2-4-(2-22-1,2-U 3 =29 2 £ [3,2-b ] F &} 7 -8-U &
ADEd)g-dlof:

1-(3-tert-butyl-1-phenyl-1 H-pyrazol-5-yl)-3-(2-flucra-4-(2-oxo-1,2-dihydropyrido[3, 2-
blpyrazin-8-yloxy)phenyhurea; 'H-NMR (DMSO-dg), § (ppm), J (Hz): 1.30 (s, 9H, fert-
Buy), 6.41 (s, 1H, Heyrazae), 6.92-(d, 1H, J=5.4, Hgy}, 7.08 (m, TH, Hawom), 7.31 (m, 1H,
Hawom), 7.44 (m, 1H, Haom), 7.55 (m, 4H, Harom), 8.18 (M, 1H, Hawom), 8.37 (d, 1H, J=5.4,
Hpy), 8.43 (5, 1H, Haom), 8.85 (s, TH, NH), 9.01 (br s, 1H, NH); ®C-NMR (DMSO-ds), &
(ppmy), J (Hz): 30.2, 32.0, 95.1, 99.5, 108.6 (d, Jrc=22.5), 116.5, 121.7, 124.4, 124.9 (d,
Jre=10.8), 127.4, 129.3, 135.1, 136.9, 138.4, 139.5, 145.3 (br), 148.4 (d, Jrc=10.4),
149.7, 151.4, 152.2 (d, Jrc=248), 160.8; '°F-NMR (DMSO-ds), 5 (ppm): -124.7; LC-MS
(m/z). 514.1(M+H, 100), rt=2,54 min; HRMS (3,10 min): nm/z Cx7HasFN;O4 (M+H 100)*
Oll CHB HI&HXI : 514.19974; =7 X|: 514.19856.

Sk 166

1-(4-(2-0P) .e-3-542-3, 4-T) 3| =R 9] 2] == [ 2, 3-b ] 9] 2} X -8-U 5 A 2- 5 F 2. 29 )-3-(3-tert -+ E-1p-E<
-9} 2} 5-5-2) -2l ©F(AA-057)

=1

=

1-(3-tert-F€-1-p-EY-1H-Y&ZF-5-U)-3-(2-ZF 0. 2-4-(2-&2-1,2-03s| =2 9 g £ [3,2-b] I &2 -8-d =

A1) #d) -2l oH(AA-085)

[ H H_{/\% H H‘(\%
Jenng ﬁj b a
(o) o)

o
H
o L
> N 2
NN o N7 ONT TNK,

H

1-(3-tert-Fg-1-p-EL-1H-9] &&-5-9)-3-(4-(2,3-to}n] =3 2] U -4-A A )-2-ZF 2 29 d ) F-d o} (250

mg, 0.51 mmol)E 7FAaL WY D45 o] &sto] AmvEIYY] F 1-(4-(2-0}]=-3-54-3 4-T] 3| =2y 2] =

[2,3-b] T & -8-L A -2-FF 225 d)-3-(3-tert-FE&-1-p-5 U-1-3] ZZE-5-A ) -2 o} (AA-057) (25 mg, 9%
FE) 2 -9 H3E-5-Y-3-(2-FF 2 -4-(2-F -1, 2-1 3 =2 I P £ [3,2-b] T 2 -8-L 5 A] ) #l D) §-# o} (AA-

085)(15 mg, 6% F8)S LA}

1-(4-(2-0}7) 12-3-9 2:-3, 4-T) | =2 9] 2] [ 2, 3-b] 7] 2h R -8- A S A )-2-Z 7 0 25 )-3-(3-tert-H-E-1-p-5
~10-3] g} £-5-2 )27 o} (AA-057) :

H-NMR (CD3OD), 5 (pprm), J(Hz): 1.35 (s,
OH), B.46 (s, 1H), 6.65 (d, 1H, J=5.7 Hz), 6.97 (d, 1H, J=9.0 Hz), 7.04 (dd, 1H, J=0.0, 2.6
Hz), 7.41 (AB system, 4H) 8.05 (d, 1H, J=5.7 Hz), 8.11 (¢, 1H, J=8.0 Hz), 8.79 (bs, 1H),
8.00 (bs, 1H), 11.24 (bs, 1H), 12.26 (bs, 1H). LC-MS (m/2): 544(M+H, 100).

By
6
©
do

1-(3-tert-Fe-1-p-EU-1H-7 #E-5-9U)-3-(2-FF L 2-4-(2-%4-1,2-0 3| =29 2 = [3,2-b] 7] 2}
A1) -2l oFH(AA-085) :

H-NMR (DMSO-d8), 5 (ppm), J (Hz):  1.31-
1.28 (m, 9H), 3.33 (s, 3H), 6.43 (5, 1H), 6.66 (d, 1H, J = 5.6 Hz), 7.05 (dd, 1H, J = 8.1,
2.0 Hz), 7.31 (dd, 1H, J = 11.8, 2.0 Hz), 7.45 (d, TH, J = 8.3 Hz), 7.85 (dd, 1H, J=8.0, 3.3
Hz), 8.15 (t, 1H, J = 8.2 Hz), 8.18 (s, 1H), 8.38 (d, 1H, J = 6.0 Hz), 8.62 (d, 1H, J= 3.3
Hz), 8.90 (s, 1H), 8.98 (s, 1H), 12.93 (bs, 1H). LC-MS: 544 (M+H, 100). HRMS: m/z
C27HosFNgO(M+H, 100) O CHEF HIAFX| : 543.2263; = & X : 543.2262.
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[1720]
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[1723]
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SEA] 167
1-(4-(3-(BER WY )-2-24-1 2-t3 =239 2| £ [2,3-b] ¥ g} 1-8-U 5 1] )-2-ZF 2 289 )-3-(3-tert-F-E-1-
p-EA-1H-9 2}E-5-2) $-# o} (AA-058)

ul
=

1-(4-(2- (M2 R E)-3-%2-1,2,3 4-H E3 =2 3] 2] £ [2,3-b] 9 2} 1 -8-A & A])-2-FF 2 29 d)-3-(3-
tert-F-8-1-p-E54-1H-3] 2} &-5-Y ) -2 o} (AA-059)

. -
Q n o) o
(0]
'\ PHa
NN NN o
Br H
WY _Ds8: 54 ek (5 me) 5
1-(3-tert-Fg-1-p-E Y- 1H-T) &}&-5-4)-3-(4-(2,3-H o} = 3] 2| -4~ U A ) -2-EF 227 d ) - ¢} (300 g,
0.61 mol)e] &oMe] oe 3-EERr-2-L AT aalwo]o]E(390 mg, 2 mol)E LA H7strt. AAdE FetoH
S 4 ¢ BT FRAAY. I uUs SWE STEATIIL, Biotage A AolA AZutEIDH IS 24 mg(6%
T5)9 1-(4-(3- (2R WE)-2-&4-1,2-t3| =29 2 £ [2,3-b] 7] & H-8- U KA )-2-EF 2294 )-3-(3-
tert-FE-1-p-L4-10-9 2}&-5-4) F&oF 2 13 mg(4h &)< 1—(4—(2—(‘ﬂit’UﬂE‘)—S—%i—l,Z,S,él—EﬂEE‘r
SlE 22 [2,3-b] T et H-8-L A )2-ZF 2 2 d)-3-(3-tert-F-E-1-p-EL-11-T g} &F-5-L) F-o}E L
=

(4 (3~ (M 2o E )28 21,20 8] =2 9 2] 52 [2,3-b] 7] 2} 21891 § 4] )25 0 2 9 ) -3-(3-ter -3 E-1-
p-Ed-1H-T 2}&-5-4) $-2l o} (AA-058) :
"H-NMR (CD30D), 5 (ppm), J(H2):
1.34 (s, GH), 2.42 (s, 3H), 4.63 (s, 2H), 6.46 (s, 1H), 6.66 (d, 1H, J=5.6 Hz), 7.05 (1H, dd,

J=9.0, 2.5 Hz), 7.13 (1H, dd, J=9.0, 2.5 Hz), 7.37-7.35 (AB, 4H), 8.16 (i, 1H, J=9.0), 8.34
(d, 1H, J=5.6 Hz); LC-MS (m/z): 622-620 (M+H, 100).

1-(4-(2-(RE2RWY)-3-54-1,2,3 4-HEZS| =292 £ [2,3-b] 7 & -8-L A )-2-EF 2294 )-3-(3-
tert-F-E-1-p-FL4-10-9 2}&-5-4 ) -2 o} (AA-059) :

H-NMR (DMSO-ds),
3 (ppm), J(Hz): 1.27 (8, OH), 2.08 (s, 3H), 2.39 (s, 2H), 6.92-6.90 (m, 2H), 7.12 (m, 1H),

7.13 (m, 1H), 7.38-7.35 (4H, AB), 7.92 (1H, d, J=5.7 Hz), 8.08 (1H, dd, J=4.7, 5.0 H2),
8.74 (1H, s), 8.92(1H, bs); LC-MS (m/2): 622-620 (M+H, 100),

(XID) &gty shenpro]E 3l opn| FIhA = TE o] ¢-gobe] Fhd

Sk 168

1-(2-EF 2 2-4-(3-84-3,4-U3| =29 2| [ 2,3-b ] F & -8-Ld FAD H L) -3-(5-(EF EF e =2vd) I 2t~
3-<)9-d|o}(AA-069)

FowoH
Isaavs
o o N
DG
NN o

B

HPH F5: 8-(4-otH| =-3-2F 0 2|5 A I E £ [2,3-b] ] & 71-3(4H)-(26 mg, 96 pmol) ¥ ZZ3-1-¢1-2-Y
5- (Ea]ETgiuﬂ%Ma]ﬂ—S—%a}Eﬂ}uﬂo]E(%.s mg, 186 pmol)E AFdte] 10 mee & vigh Zgkxo|

. Ar 2917] sboll Far, ¥ THR(3 m)E H7bslgich. o] EgtEd], N-ve Aiﬂﬂ(l wg)e Hrtehar,
}%% 48 AIZF Et 7t #REIC. e BEFE SUAYa, AXE EFES MeOH(3 mb)el

(ot 01
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[1738]

[1739]

[1740]
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LA 7)1, A7 A Aol FLA . Aggt A AHo| 2Ysta, EtOAc FHIE 0-20% MeOHZ A A3}
S, 5% 5 mg(11%).

"H-NMR (DMSO-ds), 5 (ppm), J (Hz): 6.66 (d, J=5.6, 1H, Hey), 7.08 (m, 1H, Haom), 7.35
(M, 1H, Harom), 8.13 (m, 1H, Huom), 8.18 (s, 1H, Haron), 8.38 (d, J=5.6, 1H, Hey), 8.46 (s,
TH, Harom), 8.59 (s, 1H, Ham), 8.7 (s, 1H, Harom), 8.6 (s, 1H, NH), 8.67 (s, 1H, NH),

12.95 (s, 1H, NH); "F-NMR (DMSO-ds), 5 (ppm): -60.6, -123.7; LC-MS (m/z): LC-MS:

481.1(M+H, 100), rt=2.44 min; HRMS (7.17 min): m/z CooHysF §NgOs5 [M+H"]
Ol CHet HIMX @ 461.00798; == %| :461.09771.

zaw-1-q-2-d 5-(EZF o 2 e) T d-3-d 72 ulu o] E

5—(Eg]ZF o 2re)d]g]d-3-0171(883 mg, 5.45 mmol)S F<= THF(20 me)ell &EFA]Z]aL, N-HE 3=2]91(680
wl, 6.54 mmol)& H7lsle]l 24 HENS AUt EFES 0CE W4A7]|aL, oaAZadd S22¥a

(715 b, 6.54 mmol)E 15 &l ZA Z7}slgict. HBHE 20 o2 om 4 Nzt Fok wwkEit,
EtOAc(60 ml) = H,0(10 ml)E #H7 sta, 712 dgsh 3, 506 A5(10 m)= A48
(MgS0,), sl THA|A 24 oA ol WAsAF (1,05 g). AE CHLClo(4 me)oll
star, AE7F A Jdoll A CHCly EtOAc(6%—40%) 2 &2latHA Ay AZejEa o] o] HA|ste] WA uA4E
AJAY. FEZF: 600 mg(45%).

H-NMR (DMSO-dg), 8 (ppm), J (Hz): 1.96 (s, 3H, CHa), 4,78 (m, 1H, CH), 4.80 (m, 1H,

CH), 8.27 (br, 1H, Harom), 8.62 (br, 1H, Hawm), 8-86 (d, J=5.5, 1H, Hpy), 10.54 (s, 1H, NH);

3G-NMR (DMSO-ds), 5 (ppm), J (Hz): 19.3, 102.1, 121.2, 123.5 (q, Jrc=272), 125.1 (g,

Jrc=31), 135.8, 139.8 (q, Jrc=3.8), 143.7, 151.3, 152.2; **F-NMR (DMSO-ds), 3 (ppm): -
61.2; LC-MS (m/z): m/z 247.0 (M+H, 100), rt=4.49 min.

A 170

Ad 2-EF L 2-4-(3-54-3,4-U3| =29 2| % [3,2-b] F 2 -8-L A H 72 v}H| o] E

F oy
N (o]
Jepue
R N\
(L,

Ar B97] shellA F< T2ld(125 », 1.55 mmol)& F5 THF(20 ml) & 8-(4-o}v| =-3-FF L 2H=5A]) I =
[2,3-b]5 2}71-3(4H)-(307 mg, 1.13 mmol)e] HEHe] H7}sla, EFES 0CE YA HY. dd F22¥
ZHo]E(170 wl, 1.35 mmol)E 5 o AX Arista, A4 EFES F71 5 & 5 0CAA uRksk & &
FES Aoz 241712, 150 & & wnksl. Aol Us EFES 5 AFRAYL, AdE AHRE
< EtOAc(60 me) 2 H0(30 me) = 8| A31 Y. f715S dashar, o34star(80 mge & AAE), JA9S
A X3} NallCO; 2 G52 AASIAT. 57152 S8 AFA 713, C(HClol ALsiA71a, CHLCl, T 20%—100%
EtOAcE £2|3}WA] Biotage 25tM A# oA AZmfE T ste] A =S WA uA2A AT, F5

2 280 mg(81%).
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[1747]
[1748]

[1749]

[1750]
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[1752]
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[1754]
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H-NMR (DMSO-ds), 5 (ppm), J (Hz): 6.71 (d, J=5.6, 1H, Hey), 7.09 (M, 1H, Harom), 7.23 (d,
J=7.9, 2H, Harom), 7.26 (¢, J=7.9, 1H, Harom), 7.33 {m, 1H, Haram), 7.43 (d, J=7.9, 2H, Haron),
7.75 (m, 1H, Harom), 8.18 (s, 1H, Hawm), 8.39 (d, J=5.6, 1H, Hpy), 10.06 (s, 1H, NHBoc),
12.97 (s, 1H, NH); *C-NMR (DMSO-ds), 8 (ppm), J (Hz): 107.1, 108.6 (d, Jrc=22.9),
116.1 (d, Jrc=3.3), 118.6, 121.8, 122.9 (d, Jrc=12.0), 126.5, 125.6 (br), 128.4, 145.6,
150.6, 151.3, 151.4 (br), 152.3, 152.4, 164.8 (d, Jrc=245), 156.4, 160.0; BE.NMR
(DMSO-dg), 8 (ppm): ~119.2; LC-MS (m/z): 383.1 (M+H, 100), rt=2.44 min.

A 171

1-(2-UEZ-4-(EgZF e 2 g) s d)-1H-o] vt}
OZND/CFE
/N
¢

o]mt}Z(0.997 g, 14.65 mmol) = tert-BuOK(1.722 g, 15.35 mmol)9d EFES Ar £9)7] sl Fi, F
DMSO(15 mé) ol oHW% T gl Ao}, 5 B 5 -ZTFQ0R-2-1ERZ-4-( 2
nl, 14.58 mmol)< 30 = uldl H7FskA, =4 AR Moz olAsls} Aoy u} o Ay pEy
g9& 20 ¥ T *‘ioﬂ A akskglek, W60 me) B Et0Ac(50 m)E FH7betal, f715S delst

&1 R
20 m EtOAcE 2 3] F&F39 Y. 7153 H0(2X30 m) 2 FF=Z AAs)
AAY. 5% 3.66 g(97%).

WA BgEe odAs odzA

H
N,
PN
>
!

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 7.14 (s, 1H, Haram), 7.49 (8, 1H, Haom), 7.97 (d,
J=8.4, TH, Haom), 7.99 (5, 1H, Harom), 8.28 (d, J=8.4, 1H, Harom), 8.59 (5, 1H, Harm); "C-
NMR (DMSO-dg), 5 (ppm), J (Hz): 120.4, 122.7 (d, Jrc=274), 122.9, 129.5 (d, Jec=34),
129.9, 130.0, 130.9, 133.4, 137.4, 144.5; "F-NMR (DMSO-ds), 3 (ppm): -60.8; LC-MS
(m/z): 258.1 (M+H, 100), rt=1.37 min.

4 172

2-(1l-7] 2} 5-1-9) 5~ (22 50 2ol oh d @
N O,

G.“Ij

EtOH(40 ml) & 1-(2-UEZA-(EZEF 29 e) s d)-11-92F(1.80 g, 7.00 mmol)S 7FA]aL W (3& 9]
g3to] dtozRE o A3 3 760 mg(48%) 2] FA =S WA Aoz AT,

H-NMR (DMSO-dg), & (ppm), J (Hz): 8.12 (s, 2H, NH), 6.56 (vt, J=2.1, TH, Haom), 6.95

(dd, J=8.3, Je=1.7, 1H, Haom), 7.24 (d, 4Up=1.7, TH, Hawom), 7.48 (d, J=8.3, 1H, Harom)s

7.82 (d, J=1.8, 1H, Hawom), 8.23 (d, J=2.5, 1H, Harom); BC-NMR (DMSO-dg), & (ppm), J

(Hz): 106.9, 112.1, 112.9, 124.1 (d, Jrc=273), 124.2, 127.4, 128.3 (d, Jec=31.7), 130.6,
140.5, 142.1; "°F-NMR (DMSO-dg), & (ppm): -60.8.

Sk 173

3-(2-UER-4-(EL EFe 20 E) 5 ) v g d

=

N l
Ar $17] stollA F4 DNF(15 m) T 1-EFL2-2-UEZA-(EZZF2de)ulAl(2.01 g, 9.61 mmol) 2
S—élE%AMEM(o 923 g, 9.71 mmo )91 Z

44 gAE vk Z47(3.28 g, 10.07 mmol) o2 3 Wl AHe]shar,
Falodth, H0(50 me) 2 EtOAc(50 ml)E #H7bsbar, §715S vl
=

=
tF. =595 Et0Ac(2%30 m) = F=3A . ¢33 F7152 H0(3x40 ml) 2 G440 mO) = MAskaL, AZXAT]
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aL(MgS0y), ofststal w5 ARAA AFA 1AE Ay, F5F: 2.62 g(96%).

"H-NMR (DMSO-ds), & (ppm), J (Hz): 7.33 {d, J=8.7, 1H, Harors), 7.53 (m, 1H, Harom), 7.7
(M, 1H, Harom), 8.04 (dd, J=8.9, “Js;=2.3, 1H, Harom), 8.49 (d, *Jey=2.2, 1H, Harom), 8.52 (m,
1H, Harom), 8.55 (d, J=2.9, 1H, Hawa); C-NMR (DMSO-ds), & (ppm), J (Hz): 120.7, 122.9
{d, Jeo=274), 123.4, 124.3 (d, Jrc=33.9), 125.0, 127.2, 131.7, 140.6, 141.6, 146.6, 151.3,
152.1; *F-NMR (DMSO-ds), & (ppm): -60.4; LC-MS (m/z): 285.0 (M+H, 100), rt=2.40 min.

A 174

2-(M el 98- % 2)-5-(22 EF e 2 )obd A

3-(2-HERA-(EYEF o2 E)d5A)ZH(594 mg, 2.090 mmol)S 7hA|aL ¥
2o wmAa ARA uAEA At =% 501 mg(94%).

14
oL
(@)
w
tio

o|-g3sto] #Al sh3t

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 5.55 (s, 2H, NH;), 6.83 (d, J=8.2, 1M, Haum), 5.94 (d,
J=8.2, 1H, Harom), 7.13 (5, TH, Harom), 7.33 (M, TH, Harom), 7.39 (0, 1H, Harom)s 8.33 (m, 1H,
Harar)s 8.37 (m, 1H, Harom); *C-NMR (DMSO-ds), & (ppm), 4 (Hz): 111.7, 112.5, 119.7,
124.3 (d, Jrc=274), 124 4, 124.5, 125.8 (d, Jrc=33.9), 140.2, 141.0, 144.0, 144.1, 153.0;
BF.NMR (DMSO-ds), & (ppm): -80.3; LC-MS mi/z : 255.0 (M+H, 100), rt=2.26 min.

a+A 175

Al 2-(I 2 D-3-Ld5A)-5-(E EF 2 d) s d 7t 2upr o] E

L4 THR(8 me) = 2-(3 g d-3-42A))-5
1.341 mmol)¢] A LHS 0CoA 5 & ¢ #d FREIXEWo|E(156 u, 1.242 mmol)E H7} ]+ T}.
ARE B2 el g 7 5 B 5o 0TolA wWkg & Aeow H2A7)1, 3 A7 B wvkegict. 2

, EtOAc®E 3 A&lgitt. 3 LHS ¥31 424 NaH005(30 me)

Hetals W Qo)A ozl Et,0= A3+
2 OHOB0 n)E MR F, AZAL 55 A2AA B4 2de Aich. Al o3 YA A w7

£ AU, 5% 300 mg(77%).

|
ul
AC)
i
u
to
ffl
i)
()
o
o,
11\
U
©
(o))
w
=
o3
—
(]
w
()]
=
=]
o
=)
&
i)
0,
=
o
[o'e}
=
~~

TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 6.90 (d, J=8.5, TH, Haram), 7.23 (M, 2H, Harom), 7.30
(M, 2H, Harom)s 7-42 (M, 4H, Harom), 7.76 (br's, 1H, Harom), 8.55 (m, 1H, Harom), 8.64 (br s,
1H, NH); LC-MS (m/z): 375.0 (M+H, 100), rt=2.62 min.

A 176

1-(2-EF 2 2-4-(3-84-3,4-"3| =2y g = [3,2-b] 9 g -8-L & A H d)-3-(2- (¥ 2| 9-3-L & A -5-(EE &
Fo 2 E)ud)-$-woF(AA-093)

, -
NN CF,
Y
(o] oO
X N\ =
(X0
NZ N\AI\O Ns
H
8-(4-o}) =-3-ZF 0 R ¥ A ) 1| 2] = [2,3-b] 3] &+ -3(4H)-(30.6 mg, 0.112 mmol) 2 =Y 2-(Fd-3-9=

- 166 -



[1772]
[1773]

[1774]

[1775]
[1776]

[1777]
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A)-5-(EgEFeade)ddst2ube o] E(1.6 ml, 0.097 mmol)e] 60.6 mM &S 7123 W F2& ¢85
ok 40 A7 ) ESES Ayt A Aeolx SEA|7]aL, Biotage 124M A" 2dsliL, DM = 40%-100%
EtOAcE &2, =53 4 mg(7%).

"H-NMR (DMSO-ds), § (ppm), J (Hz): 6.64 (d, J=5.8, 1H, Hsy), 7.02 (d, J=8.5, 1H, Harom),
7.07 (m, 1H, Harom), 7.32 (M, 2H, Harom), 7.53 (M, TH, Harom), 7.65 (M, 1H, Haom), 8.15 (s,
1H, Haom), 8.28 (M, 1H, Haom), 8.38 (d, J=5.6, 1H, Haram), 8.50 (M, 1H, Haom), 8.58 (d,
J=2.8, 1H, Harem), 8.74 (d, J=2.8, 1H, Hapm), 9.36 (s, tH, NH), 9.39 (s, 1H, NH), 12.88 (s,
1H, NH); LC-MS (m/z): 553.1 (M+H, 100}, rt=2.63 min; HRMS (3.22 min): m/z CasHisFaNsO4
(M+H, 100)" Ol CHSt H AXI: 553.12419;= = %| : 563.12312.

Sk 177

1-(2-(1H-9 &Z&-1-Y)-5-(Eg ZF o 2 He) #d)-3-(2-Z F Q2 &-4-(3-24-3,4-T) 8| =2 9] 2] = [ 3, 2-b] 9] &} %] -
8-S A H ) -9-2 oF(AA-094)

Begncl
filc”

W P4 dd 2-EFQ2-4-(3-54-3,4-U3 =29 2 = [2,3-b] F T -8-L A H I 720} 0] E(36.3 mg,
0.093 mmol) 2 2-(1H-o|n|t}&E-1-U)-5-(EFZF o 2de)obda(21.1 mg, 0.093 mmol)e] ZEIJEL T
DMSO(250 we)ol BaAI7IaL, AR dWAA fadS 7 AZE o 60TColA wkeder. §9S HOZ
3| Asla, EtOAcE 238}, 5z AZAAY. APFDM/ELOAC) &, AAE 99L&

71
EtOAcE Edstar, A" WA S S, 5% 11 mg(23%) .

=z K

H-NMR (DMSO-ds), § (ppm), J (Hz): 6.67 (M, 2H, Haror), 7.07 (M, TH, Haror), 7.31 (M,

M, Harom}, 7.53 (M, 1H, Harorn)s 7.89 (M, 1H, Haom), 7.93 (8, 1H, Harom), 8.04 {m, TH, Harom),
8.19 (s, 1H, Harom), 8.35 (m, 1H, Harom)s 8.39 (M, 1H, Harom), 8.59 (s, 1H, Haom), 9.40 (s,
1H, Harom): 9.52 (8, 1H, Harom), 12.93 (s, 1H, Harom): "F-NMR (DMSO-dg), 5 (ppm): -80.3,
-122.1; LC-MS (m/2); 526.1 (M+H, 100), rt=2.54 min; HRMS (3.10 min): m/z CasHisFaN;Og
(M+H, 100)* 0f| CHEH HIAHX] : 526.12453; S X|: 526.12408;

Sk 178

1-(3-tert-F2-1-(6-WE I g 9-3-Y)-1-9] &FE-5-¥)-3-(2-EF L 2-4-(3-F2-3,4-T 3| =21 g = 3,2~
bl¥ 27-8-U&A])Hd) S| o} (AA-084)

65 mg(0.17 mmol)9] HE 2-F 3&—4—(3—%_&—3 4-t)3| =298 2 [3,2-b] A -8-L =) H d 72 v o] E
2 45 mg(0.2 mmol)2] 3-tert-F-E-1-(6-wlE 3| d-3-¢)-11-9 & =Z-5-o} [F& (Regan, J. et al., J. Med.
Chem. 2002, 45, 2994-3008)]< 7%%1# W F4E o] &3kt 15 mg, 17% &9 34 FFES A,

"H-NMR (GD30D), & (ppm), J(Hz): 1.31-1.28 (m, OH), 3.33 (s, 3H), 6.43 (s, TH), 6.66 (d,
1H, J=5.6Hz), 7.05 (dd, 1H, J = 8.1, 2.0 Hz), 7.31 (dd, 1H, J = 11.8, 2.0 Hz), 7.45 (d,
1H, J = 8.3 Hz), 7.85 (dd, 1H, 4 = 8.0, 3.3 Hz), 8.15 (1, 1H, J = 9.2 Hz), 8.18 (s, 1H), 8.38
(d, 1M, J = 8.0 Hz), 8.62 (d, 1H, J = 3.3 Hz), 8.90 (s, 1H), 8.98 (s, 1H), 12.93 (bs, TH).
LC-MS (m/z): 529.12 (M+H, 100). HRMS: m/z- C 27H 25 FNgO (M+H, 10001 CHEt H| &KL
529.2106; =& X : 529.2005.
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[1783]
[1784]

[1785]

[1786]

[1787]

[1788]
[1789]

[1790]

[1791]

[1792]

[1793]
[1794]

[1795]

[1796]

[1797]

3IHSd 10-2010-0096234

(XD) AElo]2 AulE (Curtius rearrangement)< AX+= f-do} EA

Sk 179

gl 3-tert-F8-1-(ANFE2Z 2| g)-1H-¥ g}E-5-7t2 B2 g ol E

EtO
M

o §_>N
W 1 Ar 297 shelA T4 DMF(10 m¢) = 3-tert-Fg-1H-9#}Z-5-7) 2B A 0] E(993 mg, 5.06 mmol)
2D EARAF(2.71 g, 8.32 mmol)Y EFES 15 Ho| AX 10ColA BREWYAFEIZZH(500 W, 5.16
mmol) & & @7} AgstHek. I te ERES Hdeor A7, 5 A7 FoF wukEith. EFEES &
i, Bt 02 FE3GU. &3 f7] 2388 02 AAS A, d2AZ F(NgS0y), oJFstar A A FHES
o] olojA Al o3 AT &N Gk F 40%—>100% CHCl,. F5%F: 1.10 g(87%)°] 74
5 AlZke] kg A7E,

e
=2

to
e

TH-NMR (DMSO-dg), 8 (ppm), J (H2): 0.32 (M, 2H, Heyclopropyl), 0.44 (m,
2H, Heyclopropyl), 1.25 (m, 10H, fert- Bu + Hcyclopropyl), 1.29 (&, J=7.1, 3H, CH3), 4.28
(m, 4H, NCH, + OCGH,), 6.71 (s, TH, Harom); *C-NMR (DMSO-dg), & (ppm), J (Hz): 3.2,
11.7, 14.0, 30.2, 31.6, 54.8, 60.6, 107.1, 131.4, 159.3, 159.4; LC-MS (m/z): 251.1 (M+H,
100), rt=2.92 min.

Sk 180

e 3-tert-FE-1-(WEA W E)-1l-92}E&-5-7I 25 o] E

e 3-tert-HE-1H-3 &} Z-5-7} 222 H o] E(1078 mg, 5.49 mmol), EMIAIF(2.89 g, 8.87 mmol) & F=E=&
(WEAD)HEH(426 10, 5.60 mmol)S 7FAaL W 1E o] &3lqlth. 16 AI7Ee] whg Az Ad 29 CHLl,

Z 0—10% EtOAc. =53 485 mg(37%) 9 F4 o,
TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.26 (s, SH, tert- Bu), 1.30 (t, 3H, J=7.1, CHj), 3.22
(s, 3H, OCHy), 4.29 (q, 2H, J=7.1, OCH,CHs), 5.64 (s, 2H, OCH,N), 6.69 (s, TH, Haromhi

3G.NMR (DMSO-dg), & (ppm), J (Hz): 14.0, 30.0, 31.7, 56.0, 60.8, 80.0, 108.7, 132.7,
158.9, 160.5; LG-MS (m/z): 241.1 (M+H, 100), rt=2.67 min.

akA] 181
ol 3-tert-FE-1-(AZ2FEHE)-11-T E-5-7t2 5 Yol E

EtQ
&

o] %N
g 3-tert-S-g-1H-3 g Z&-5-7} 222 o] E(1,085 mg, 5.53 mmol), EAHA4(2.89 g, 8.87 mmol) Z (HFE

RHED)AFE2REN634 ul, 5.64 mmol)S 7L W IS o] &adrt. 16 AZFY WS Az, AW &g 3
A F 40—100% CHCl,. 5% 0.98 g(67%)2 F4 8o,
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[1798]
[1799]

[1800]

[1801]
[1802]

[1803]
[1804]

[1805]

[1806]
[1807]

[1808]
[1809]

[1810]

[1811]
[1812]

ZIHSd 10-2010-0096234

TH-NMR (DMSO-dq), 5 (ppm), J (Hz): 1.23 (s, OH, tert- Bu), 1.29 (t, 3H, J=7.1, GH3), 1.78
(m, 4H, CHz), 1.89 (m, 2H, CHy), 2.69 (sept, TH, J=7.1, CH), 4.27 (g, 2H, J=T.1,
OCH;CHg), 4.45 (d, 2H, J=7.1, NCH;), 6.69 (8, 1H, Harom); *C-NMR (DMSO-dg), & (ppm),
J (Hz): 14.0, 17.7, 24.9, 30.2, 31.6, 35.7, 54.9, 60.5, 106.9, 1316, 159.3 (22 2 XIot=

i3y, LC-MS (m/z): 265.1 (M+H, 100), rt=3.08 min.

SEA] 182
1e 3-tert-H-E-1-(2- (W e o}n] ) o &) -1H-3] 2} Z-5-7} 2 B2 g o| E

EtO

M
o] gj—N

N

\
=1]
=

AIZE.

2-2

=

A4 (624 mg, 1.915 mmol)
)

ol g8}, 48 AZke] WES

el 3-tert-Fg-1H-¥ g}Z=-5-7t2E- 2 o] E(124 mg, 0.632 mmol),
103 mg(61%)o] FA1 o

= 1%0111%} A3 (96.8 mg, 0.672 mmol)S 7FX| i "WhE I
CH.Cl, % 0—10% MeOH. 5%

E}lA
yul
=-N,N- = k-2

T =,

o g % 50—100% EtOAc % EtOAc

TH-NMR (DMSO-dg), 5 (ppm), J (Hz): 1.25 (s, 9H, fart- Bu), 1.31 (t, 3H, J=7.1, CHa), 2.15
(s, 6H, N(CHy)z), 2.60 (t, 2H, J=6.9, CH:CHNMe,), 4.29 (4, 2H, J=7.1, OCH,CHa}, 4.51
{t, 2H, J=6.9, CH,CH:NMe,), 6.70 (s, TH, Haom); C-NMR (DMSO-ds), § (ppm), J (Hz):
14.1,30.2, 31.6, 45.1, 48.8, 58.7, 60.6, 107.0, 132.1, 158.2, 156.6; LC-MS (m/z): 268.2

(M+H, 100), 1.89 min.

3t 183

tert-FE-1-(N 22X 2 v Ed)-1H-¥&&E-5-71=

=
=

mmol )
A7re &
AAE AZS H000 #-8-3)

15}

pud

4.39

O

Z-5-7tE2 AP0l E(1.1 g,

5 d43E(200 mg, 4.7 mmol

3~tert-FE-1-(A| 222D d)-10-7] 2}
25 m)ell §3AI71a, F4tstel

e,

g

THF/MeOH/H,09] 4:1:1 Z3HE(=

SEA7]AL,

Off

e

S EtOAc®E FE31aL, 57

T5% 0.82 g(84%).

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 0.32 {m, 2H, Hcyclopropyl), 0.42 (m, 2H,
Heyclopropyl), 1.24 (m, 10H, fert- Bu + Heyclopropyl), 4.29 (d, 2H, J=7.0, NCH), 6.66 (s,
1H, Hawom)s 13.10 (br's, 1H, COOH); C-NMR (DMSO-dg), 8 (ppm), J (Hz): 3.2, 11.8,
30.2, 31.6, 54.6, 107.1, 132.3, 159.2, 160.8; LC-MS (m/2): 223.1 (M+H, 100), rt=2.57

min.

A 184
3tert-5-8-1-(| 5 A o &)~ 1H-3] e &-5-7h 2 2 2 41

T
(o]
N
S

-1-(WEA W E)-11-7] g} Z-5-7} 222 F o] E(485 mg, 2.02 mmol)E 7}A 1

413 mg(96%) 2] WA AAA 314,
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[1813]

[1814]

[1815]

[1816]
[1817]

[1818]
[1819]

[1820]

[1821]
[1822]

[1823]
[1824]

[1825]

[1826]

[1827]

ZIHSd 10-2010-0096234

H-NMR (DMSO-ds), & (ppm), J (Hz): 1.25 (s, OH, tert- Bu), 3.21 (s, 3H, OCH), 5.64 (s,
2H, OCHN), 6.79 (s, 1H, Harom), 13.30 (br s, 1H, COOH); "*C-NMR (DMSO-ds), 8 (ppm),
J (Hz): 30.1, 31.6, 56.0, 79.7, 108.7, 133.8, 160.3, 160.4; LC-MS (m/z): 213.1(M+H,
100), rt=2.31 min.

3t 185

3-tert-FH-1-(ANS2FEE)-1H-¥2}E-5-7t 254540

W EdeA odE 3-tert-FE-1-(AEZFEHWE)-1H-9 2 E5-5-7F2 54 H 0] E(0.98 g, 3.71 mmol)E 7HA 3L
WIS o] gsllth. 5 842 mg(95%) 9] WA AAHA 1A,

'H-NMR (DMSO-dg), 3 (ppm), J (Hz): 1.23 (s, OH, tert- Bu), 1.76 (m, 4H, CH,), 1.89 (m,

2H, CH,), 2.69 (sept, 1H, J=7.1, CH), 4.27 (g, 2H, J=7.1, OCH,CHy), 4.45 (d, 2H, J=7.1,

NCH;), 6.64 (s, 1H, Hargm), 13.07 (br s, 1H, COOH); "C-NMR (DMSO-dg), & (Ppm), J

(H2): 17.7, 24.9, 30.2, 315, 358, 54.7, 106.9, 1326, 159.1, 160.8 LC-MS (m/2): 237.1
(M+H, 100), rt=2.74 min.

3t 186

2-(3-ter (-4 ©-5-7h2 B A|-1H-3] 2} £-1-9)-N N-t] ] Qo] sho}u] 5 2 zefo]=

HO
3 <
o] N~N
Cl_%
N-—
AN

H

g 3-tert-Fgd-1-(2-(H ol =)ol &) -10-3] 2} Z-5-7F 2B g 0] E(98 mg, 0.367 mmol)ZS 6M 44 HCI(4
mé, 24.00 mmol)oll &a|A]7]ar, FA &G 72 A7 Fok 80CE 7FE3sIt). 3L EAS F ol A ZHW
7lan, A" WA uAE Et0(10 mo) ek S 3% FHAA A SFEES WA uA2A AAY. F5EH
100 mg(99%) .

"H-NMR (DMSO-de), & (ppm), J (Hz): 1.26 (s, OH, tert- Bu), 2.78 (d, 6H, J=4.8,

CH.CH.NH(CH3)2), 3.50 (g, 2H, J=5.3, CH,CHNMe,), 4.82 {1, 2H, J=6.6, GH,CHNMe,),

6.78 (s, 1H, Harom), 10.66 (br s, 1H, COOH); LC-MS (m/Z): 240.2 (M+H, 100), rt=1.56
min.

3t 187

1-(3~tert-5-8-1-(N F2 L2 Qo D)~ 13 2}E-5-9)-3-(2-EF L 2-4-(3-% 4-3,4-1 S| =2 3 2] 12 [ 3, 2-
bl 2bx1-8-<1 £:-A]) 3 ) $-2l o} (AA-097)

>

O

N

l
N™ "0
H

A/

HHH F5: 3-tert-FE-1-(AN 2220 9d)-1H-9 &E&-5-7} 2 52 4H51 mg, 0.229 mmol)E& Ar £917] 3kl =
I, ololA E4 Efgolwl(30 xl, 0.23 mmol) © ¥4 DMF(I mO)E FHIbstAd. EFES 2
WZhA17131, DPPA(L W) S & W Hrlsetar, fHS F7F 30 & 59 0CoA kel 3 1 A|7F B9 48
ol et I vS, 8-(4-oln|-3-EFQ 2 A =[2,3-b] ] &7 -3(4H)-(31.9 mg, 0.117
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[1828]
[1829]

[1830]

[1831]
[1832]

[1833]
[1834]

[1835]

[1836]
[1837]
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NG 45 & B 100C=E 7FEstlct. AAE F §aE oA Hdegor W7t
I, EtOAcE 33T, #715S 0, 0.1 M AEEX, ¥3} 4 NalC0; 2 d<¢
5 A2AA FA A5 AT E0E HUbska, £3}ES 10 & st 259 AT F, w8

X AE o7star, Et 02 AlAgste] 24 felols At 5% 35 mg(62%)e] WA 14,

TH-NMR (DMSO-d¢), 5 (ppm), J (Hz): 0.35 (m, 2H, Heyclopropyl), 0.47 (m, 2H,
Heyclopropyl), 1.24 (m, 10H, tert- Bu + Heyclopropyl), 3.84 (d, 2H, J=6.7, NCH), 6.12 (s,
1H, Hpyrazoe), 6.66 (d, J=5.6, TH, Hry), 7.07 (m, 1H, Haom), 7.34 (M, 1H, Harom)s 8.20 (m,

2H, Huom), 8.38 (d, J=5.8, 1H, Hpy), 8.80 (brs, 1H, NH), 8.85 (br s, 1H, NH), 12.93 (brs,
1H, NH); **F-NMR (DMSO-ds), 5 (ppm): -125.0; LC-MS (m/2): 492.1 (M+H, 100), 2.54

min; HRMS (3.10 min): m/z CasHayFN, O, (M+H, 100)° 0l CHEE H At X|:492.21538; =& X|:
492,21664.

3t 188

1-(3-ter (-5 El-1- (W H A W &)~ 1H-¥] 2} 5591 )-3-(2- B 7 Q. 2 -4(3-% -3, 4-T) 8 =2 9] 2] 5[ 3,2-b] ] 221
8-U&A]) D) S o} (AA-098)

7 !
N o)
S
D
N~ "N” "0
H
3-tert-FE-1-(MSA WD) -1H-9] 2}Z-5-7F 252 2H(49.5 mg, 0.233 mmol) H 8-(4-opw]le-3-FF 2 2|5
AD-T e =[2,3-b] 7 2FK-3(4H)-2(31.9 mg, 0.117 mmol)E A&t WY F55 A&sialch. 5% 45 ng

(80%)2] 1A} 1),

TH-NMR (DMSO-ds), 3 (ppr), J (Hz): 1.24 (s, OH, fert- Bu), 3.25 (s, 3H, OCH3), 5.28 (s,
2H, OCH:N), 6.26 (s, 1H, Haom), 6.67 {d, J=5.6, 1H, Hpy), 7.07 (m, 1H, Harom), 7.34 (m,
1H, Harom), 822 (M, 2H, Harom), 8.38 (d, J=5.8, 1H, Hpy), 9.01 (brs, 1H, NH), 9.1 {brs,
1H, NH), 12.93 (brs, 1H, NH); *C-NMR (DMSO-ds), 8 (ppm), J (Hz): 30.1, 31.8, 55.7,
77.5,93.1, 108.5, 108.5 (d, Jre=22.9), 116.5 (d, Jc=3.3), 118.4, 121.5, 124.9 (d,
Jec=12.0), 137.6, 145.5, 148.5 (d, Jrc=10.4), 1509, 151.2, 152.2, 152.3 (d, Jrc=245),
156.5, 159.9, 160.5; LC-MS (m/z): 482.1 (M+H, 100), 2.48 min; HRMS (3.05 min): mrz
CasHoaFN;NaO, [M+Na]” 0f] CY2t HIAbx]| : 504.17660; =& X| : 504.17641.

SFA) 189

1-(3-tert-38-1-(A 223 o &) -3 2} 5-5-20)-3-(2- 55 & Z-4-(3-92-3,4-1 8| =29 2] £[3,2-5] 7
211-8-21 5 A1) 7 ) -2 0H(AA-099)
o
S
o] © !
N
(X E
Nig Hlo

3-tert-FE-1-(AN EF25dWE)-11-3 2} F-5-7t 252 4H78.5 mg, 0.332 mmol) % 8-(4-o}n|:=-3-ZF 2 2
E=A)-9 8] 2 [2,3-b] ) &R -3(4H) -2 (41 mg, 0.151 mmol)S AFEsta W F52 ALttt 5% 50 mg
(60%)2] w128 31,
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[1838]
[1839]

[1840]

[1841]
[1842]

[1843]
[1844]

[1845]

[1846]

[1847]

[1848]
[1849]

[1850]
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TH-NMR (DMSO-de), 5 (ppm), J (H2): 1.22 (s, 9H, ert- Bu), 1.82 (m, 4H, CHz), 1.98 (m,
2H, CHa), 2.72 (sept, 1H, §=7.1, CH), .98 (d, 2H, J=7.1, NCHy), 8.1 (s, 1H, Harm), 6.66
(d, 4=5.8, 1H, Hpy), 7.07 (m, 1H, Haon), 7.33 (m, 1H, Haom), 8.21 (M, 2H, Harom), 8.38 (d,
J=5.6, 1H, Hey), 8.79 (brs, 1H, NH), 8.83 (brs, 1H, NH), 12.93 (br s, 1H, NH); “C-NMR
(DMSO-ds), § (ppm), J (Hz): 16.4, 23.9, 29.0, 30.4, 33.7, 50.5, 91.7, 105.2, 107.1 (4,
Jre=22.4), 115.2, 117.0, 120.2, 123.7 (d, Jrc=10.7), 134.8, 144.2, 147.1 (d, J:c=10.3),
149.8, 150.0, 150.8, 150.9 (d, Jrc=245), 155.1, 167.3, 159.2 LC-MS (m/z): 507.1 (M+H,
100), 2.65 min; HRMS (3.24 min): m/z CsHysFN;NaO; [M+Na]” 0ff CHEF K AHX]
528.21209; =F X :628.21311.

3t 190

1=(3-tert=F-"-1-(2-(HmH o] =) o &) - 1H-9] &}E-5-2)-3-(2-=F L 2-4-(3-54-3,4-H 3| =2 9] ¢| =3, 2-
]3] 2H-8-<d A1) 3 d ) §-2l oF(AA-100)

@rvf*
N

o [o]
N
X B
| —
L, A
3-tert-F-E-1-(2- (e oln| ) o &) -1-3] 2} Z-5-7} 2524 F4FA(89 mg, 0.323 mmol) 2 8-(4-o}r]|:=-3-
ZF 0 2u5A)-9 2| % [2,3-b] ¥ eh-3(4H) - (41 mg, 0.151 mmol)E& AF&3tar Wy F58 A&skdct. 2 I3

=T

o Eeolgobnle AL, NE2 AP FAA Btk FEF M mg(419)9] LAA 3],

TH-NMR (DMSO-ds), 5 {(ppm), J (H2): 1.21 (s, 9H, fert- Bu), 2.24 (s, 6H, CHCHN(CH3)s),
2.68 (t, 2H, J=6.8, CH,CH:NMe,), 4.04 (t, 2M, J=6.8, CH,CH,NMe;), 6.10 (s, 1H, pyzH),
6.84 (d, J=5.6, 1H, pyfH), 7.06 (m, 1H, Haom), 7.33 (M, 1H, Harerm), 8.16 (M, 2H, Harom), 8.37
(d, J=5.6, 1H, p,rH), 8.89 (brs, 1H, NH), 9.05 (br s, 1H, NH), 12.92 (br s, 1H, NH); 8c.
NMR (DMSO-dg), 3 (ppm), J (Hz): 30.3, 31.8, 45.0, 45.5, 57.8, 93.7, 106.5, 108.5 (d,
Jec=22.4), 116.4, 118.4, 122.1, 124.9 (d, Jrc=10.7), 136.6, 145.5, 148.7 (d, Jrc=10.3),
151.2, 151.6, 152.2, 152.5 {d, Jrc=245), 156.5, 150.0, 160.5; "*F-NMR (DMSO-ds), §
(ppm): -124.5; LC-MS (1.90 min): m/z 509.1 (M+H, 100); HRMS (3.24 min): m/z
CosHsoFNaOs (M+H, 100)* Ol CHEH HI ALK @ 500.24194 & F X| : 500.24248.

SFA) 191
5[ (4-0}P| -2 % 0 23 I -S4 Fh2 R of v - (1N- D -3-t - G-o] |} £ <) -5 W-[2, 3]-3-3124]

-2-(AA-095)
/ B
ol
oﬁﬁf T T\;/N\
N,
S S
|
(O,

N

34 mg(0.13 mmol)2] 5-(4-op|=-2-FF 0 2-vd-5A])-F g d-[2,3]-F2}x-2-= 2 0.26 mmol9] 1-N-&H-
t-F-d-olntpEd-5-o| hAollo| EE ZHXa WY F2E o838l 38 me(5E, 4209 2 AES

LA,

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): & 4.59 (d, 2H, J=2.5 Hz), 4.90 (d, 1H, J = 18.6 Hz),
5.15 (d, 1H, J = 10.3 Hz), 5.92-6.00 (m, 1H), 8.15 (s, 1Hpy), 6.64 (d, 1H, J=35.7 Hz), 7.05
(d, 1H, J = 8.6 Hz), 7.34 (d, 2H, J= 11.7 Hz), 8.18 (s, 1Hpyrazine), 8.20 (t, 1H, J = 9.1 H2),
8.37 (d, 1H, J = 5.7 Hz), 8.81 (s, 1H, NH), 8.88 (s, 1H, NH), 12.95 (s, 1H, NH). LC-MS
(m/z): m/z. 478.1 {M+H, 100)*, rt=2.51 min; HRMS: (M+Na)" Ca4HaFN7O;Na

Ol CHSE H AHX] ; 500.1817, =& X]:500.1816.

SFA) 192
5-[(4-opn| m-2-FF e B F - A]) 72 H d o] e -5-(1-N-2Z 2 9t 2 7] -3-t - - e -olu|t}E ) | -9 g - [2, 3]-3-
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[1851]
[1852]

[1853]
[1854]
[1855]
[1856]
[1857]

[1858]

[1859]

[1860]
[1861]
[1862]

[1863]

[1864]

[1865]

[1866]
[1867]
[1868]

[1869]

[1870]
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7] 2}71-2-2(AA-096)

[2,3]-F8¥-2-2 2 0.2 mmol 9] 1-N-Z=3}

35 mg(0.13 mmol)Q] 5-(4-o}n|x-2-Z 2 ¢ 23 d-2A])-1 g d-[2,
3 Y F2E o]&35te] 49 mg(E, 8002 2 HMAES

27-3-t-Fd-o] vt} & eU-5-0] LA oh o EE 7HA]
A9t
'H-NMR (DMSO-dg), 8 (ppm), J (Hz): & 4.82 (8, 2H), 8.15 (s, 1Hpyrazare), 6.65 (d, 1H,J=
5.7 Hz), 7.06 (d, 1H, J =8.7 Hz), 7.35 (d, 2H, J = 11.7 Hz), 8.18 (s, 1Hpyrazine): 8-20 (t, 1H,
J=9.1Hz), 837 (d, 1H,J = 5.7 Hz), 8.91 (s, 1H, NH}, 8.02 (s, 1H, NH), 12.95 (s, 1H,

NH). LC-MS (m/z): 476.1 (M+H, 100), rt = 2.41 min; HRMS: (M+H, 100)}+ CpH,FN7Os
Ol CH8t HIAX] : 476.1841, ZF X| : 476.1844.

A= 8hA] Wb - DELFIA 7]upobA] #4
sb7] 2Bzl wEh 3 JvoAl A o8| setEs Hrhekit
at71 AlokS Alxsk3iTh:

DELFIA Z]ijolx] ¢+& <] (DKB):

Al 2k Bl kw g 3 (ul) 10 mt EolE
2 B3 (ut)

20 mM MOPS pH 7.2 0.2 100 1.000

0.5 M EGTA pH 8.0 0.5 M 10 100

10 mM MgClg 1M 10 100

0.1% B-Y}ECELE - 1 10

25 M B-ZEAZFFHoE 0.5M 50 500

B 100% 829 8.290

MOPS = 3-[N-REE2Z& ] T2 P EAH(Signa M3183).

EGTA = o€ d Ze|Z-v]2A(2-olu o do 8| 2)-N,N,N' ,N'-H Eg}o} | EAH(Sigma E3889).
DKBI(B-RAF % MEK ©¥1 & &% DKB):

4,950 ©0] DKB 2 50 p09] 2.5 mg/m¢ GST-MEK %8S &a}3lrh(40 wd 1 mgo] MEK €9). 71 v, 22.5 ul
o] B-RAFE 7ol 40 ' ~0.2 o] B-RAFS AU}

DKB2(MEK T2 1% DKB):

4,950 p0e DKB ¥ 50 w0o] 2.5 mg/mé GST-MEK E ML 3} th(40 w0 1 mge] MEK ¥L). o]& B2 fol
(blow out, BO) % <UE] W€ (empty vector, EV) thzoll 500 ut AF&3}T).

ATP:
100 mM 5918 500 pMz 3Aste] B4 100 pM HF =5 A3},
fo/xf/(/{]‘oﬂ Q].a’l—’:’ .

100 mM NS oFE Zgo]Ee]A DSOSl 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001, 0.0003, 0.0001 m
2 3|4 ake] H4eA 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001 M FE=Z A3

1=} A
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[1871]

[1872]

[1873]

[1874]
[1875]
[1876]
[1877]
[1878]
[1879]
[1880]
[1881]
[1882]
[1883]
[1884]
[1885]
[1886]
[1887]
[1888]
[1889]
[1890]
[1891]
[1892]
[1893]
[1894]
[1895]

[1896]

[1897]

[1898]

[1899]

[1900]

SIES 10-2010-0096234
SEAZ-MEK1/2 CST #9121SE DELFIA #4] <2k M(AB)o] 1:1,0000.2 3|A 3ttt A& o] A4 30 & %
[e]

o} 3|2 ABol| olH] & A gstglu).

¥A 22} Perkin Elmer #AD0105E DELFIA ¥4 $+FHM(AB)ell 1:1,0000.2 8|4 &}At). AFE Aol
AoA 30 & T FAE ARl ov] &2 A st (12 ¢ 2% FAE A F2 H ).

DELFIA #24] 9+%9 Perkin Elmer #4002-0010
7 g9
DELFIA =7+ €9 Perkin Elmer #4001-0010

96 4 FFEES ZHE £ ZYo|E Perbio #15340.

1. €& 1 A7 B2 TBS 3 5% -2 oH] xeh(preblocking) st Th.

2. 95 200 w0 TBSZ 3 3] A|7g3tdrt.

3. BE AAA(XF =), NSO 2 2 o' thE gz 3eEd el 40 we] DKBIE Z#olgsldtt.
4. B0 % EV el 3 40 o] DKB2E =)W a3t
5. 24 FelelE Asel wet 49 0.5 w2 AAAND FAE)E AUl

»
jus)

I
7.2 u0o] B-RAFE BO % BV ol H7latgitt.

ﬂ

Z gz 9o 0.5 ul DISOE H7}elglc).

8. FerslA A AL 10 B ek AAANY FE)Z on] FqL st
9. DKBol 10 0] DKB % 500 uM ATP R8-S H7ulste]l 100 pM 4 552 Adrt.
10. TopSeal® ZHo|EE ®HE-3lal, 45 & F<oF AEshAA A0 a2 22513},

11. 200 2] 0.1% Tween20/E=Z ZHO|EE 3 3] A3t WS TAAIZT.
12. 49 50 peo] A U2E Mristar, JAESHEA A0 1 AIZF Fob &2 A5,
13. 200 u€ 0.1% Tween20/E=2 Z#o]EE 3 3] NAAT}.

A 100 o] DELFIA 57 €9& Arista, U2 Hu, Agsur ddA 30 ¥ F<F &2 A s

15, §2F ZREZS o] gat Victor AolA BEIAT.

SAIFCE ) oig ghs BE gro2RE ok DNSO xE 100% #gow HAAsta, A AHWES)
S DMSO thx9] %=X A4FetQITth. Graphpad Prism &£ Eg|olE o] &ato] dolHE Ex"ata, 7FH 7]&7] S
Ay S-S A (Y=ube + (FA-ubE) /(14107 ((LogBC50-X)*H a1 7]1&7])) (4] ZF, X& FE9 thsola, Y&
WHE-Q) & ol &3t wAdE IAMES ALtElTE. o] Aatel oa] ¥ IC°l E3tet A= &3 HH(plateau)

Z F wE Awsts = solvh. dntHow 379 HHAQ #AS Fdstel Hot




[1901]
[1902]
[1903]
[1904]
[1905]
[1906]
[1907]
[1908]
[1909]
[1910]
[1911]
[1912]
[1913]
[1914]

[1915]

[1916]
[1917]

[1918]

[1919]
[1920]

[1921]

[1922]
[1923]
[1924]

[1925]

[1926]
[1927]
[1928]
[1929]

[1930]

[1931]
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0dA

96 & Zelel=oA 99 ut viAel 16,000 AE/AE Folo]FEGlTt.
15

11 wee] AAE Aol H7FshATH(FE 1 el &),

2. 37CAA 6 Al oF XS A FFER e A,

o
off
o

4. Anic} 100 w0 4% EEH 3] =/0.25% Triton X-100 PBSZ M ¥EXE 1A435H5T).
5. 4TColA 1 A7t B¢t ZYo|EE &2 A sT).

o] TBSE # 7}k,

»
f
o
2
o
ool
o
o
f
of
w
o
o
S

29U

1. 49 200 9] PBSE ZHoEZ 2 3] AAstct.
2. 100 09 TBS & 5% =2 Aetalsict.

gl EE & A s

4. 0.1% tween/H0%2 ZHo|EE 2 3] AAs ).

3. 37TColA 20 & =<t

I

5. Z47zbe) ol 5% ¢ E&/TBSZE 343k 50 w9 3 ug/ml 1%+ &3 pERK(Sigma M8159)Z 3 7}slSiTh.
6. 37CoAM 2 A7+ Bt & A st
7. 0.1% tween/H0= Zo]|EZ 3 3] AAsIAT).

8. Z}z+e] ol 50 9] 0.45 pg/ml 22} §2F TA kg2 A (Perkin Elmer)E 3 7}st9ith.

9. 37ColA 1 Azt B¢ ZH o EE &2 A3},

10. 0.1% tween/H,0Z Zo|EE 3 3] AlA 3}

11. Z4zke] el 100 o] &7 &< (Perkin Elmer)< 7}kl

12. A&olA oF 10 ¥ ¢t ZHUEE WX &, ZHoES A It

13. Victor2oll A 2% Azt &8 F3HS 533

14. 0.1% tween/H:02 Z=o|EE 2 3] |43} ).

15. A% 200 wo] &S H7bske] BCA(Sigmna) 2 @A 28 A3l

16. 37ColA 30 & &< ZHUEE &2 A3t}

17. EY°E R 570 molA &3 F5& #5383t
o

A4S FFEE WA 28 AsE @i F5

FAF(AE gle)ddl e gs BE go=zHFy Wk DMSO dl=E 100% 4oz dAygsta, 4 AH(HHg)
S DMSO %9 %= A AAFELG T, Graphpad Prism AZEQo]E o] &3te] Hlo|E S ZFY3sta, 7bA 7]27] S

D il

3 gek-uke A(y=ntek + (FA-uEh) /(14107 ((LogEC50-X)*H 1 712 7]1)) (A &, X& 59 ffo)i, Y&
o)

o

HH-3-9])& o] &&te] nAE JAHNE AXEART. o] HAlo] g A& 100l E3et A= &3 A Alolo F
7% x dF s Aves G2 Frolth. AWtz o R 37je ZYE <l BAS Fadle] H 6 B
sk

A8k W - SRB M E Z2] BA(SRB Gls)
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[1932]

[1933]

[1934]

[1935]

[1936]
[1937]

[1938]

[1939]

[1940]

[1941]

[1942]

[1943]

[1944]

3IHSdl 10-2010-0096234

Ao MUES BZE wU(sub—culturing)ol 3] 714 AF7=Z FA8
0 TA X3+ 80 aif 22 Wi Zek=aE FAste] ©d AXE
5, 23E AXE b me & B2 Y A E3feta, A BALHATHT
1, . = A2NS 10 mee] Mg widel AHEGA7)a, 19 Alo]A] FA
5 3 AFIE H3E FAAA AEE &8 FaEth. EFA(1/10 FA)E o] &3t Hxe] F&

=

IS5
o
o
2
)
o,
ul
i
2
[e2)]
[w)

(S
=
i
£
bl

o
3

=
o= 8 A A% ATEZ o83l 100 w/AE 96 U =g
of Eujsle] 1000 A¥E/AE A, AY 128 FTHEHE FAT. ZYEES 24 A7 F<t 3L A7) H

2]
E
=9A AEE AFHAIZ.

APE FRtES fuEdaIAE F 20 mMeE AZxsgiv. BFHZF(200 w)E 20 m¢ wiFE el 5|4 ske] 200
NS dar, 5 meld 10 mZ &A 1070 - 4L 3 3 s, 8 AY SEHE AMgsle BFHF
(100 w)o] zHzhe] M ES do Hrtete] HFe] F7ke] 2 v 84S F8dste] 100 uM WA 0.005 uM HH
o] §5& Aotk A7 11 v g wiEA S w747 B9ES 4 3] AP, 47te] REL 4
N Ao Hatolan, setEd 27 EHCIESIH.

k.

o,
ol

2

Fot 10% EERROIAEA Fo

ZYo|EE AxA7|a, A2oA 10 ¥ ¢ 1% oFMEA F 50
S W2, 1% oA EAY 2=EH Sl ZHCEE

0 we Els ko pll 85 H7sle] 2¢d 2

st FATH(SF 500 rpm). ZHZFe] Aol 540 mell A o] FHE(E

[e)

to > 1o %@

il

Nt R

2

4 3])
1 A% 3
A% Aderedrt, o] datel ols) AL Glyel Esheh A wd 44

7] 7143k "DELFIA 7] polAl 4" o 2 317] 33HES AlEsETh: AA-001 WA AA-056.
3l7] &S 1.0 uM 7)9e] ICs; BRAFE zt&Th:

AA-001, AA-002, AA-003, AA-004, AA-005, AA-006, AA-007, AA-008, AA-009, AA-010, AA-011, AA-012, AA-
013, AA-014, AA-015, AA-016, AA-017, AA-018, AA-019, AA-020, AA-021, AA-022, AA-023, AA-024, AA-025,
AA-026, AA-027, AA-028, AA-029, AA-030, AA-031, AA-032, AA-034, AA-037, AA-038, AA-039, AA-042, AA-
044, AA-045, AA-046, AA-047, AA-048, AA-049, AA-050, AA-051, AA-052, AA-053, AA-054, AA-055, AA-056.

w3k, 7] 71AE "DELFIA 7|ubolA] EA"o 7 317] I¢ES A3t AA-001 WA AA-098.

3l7] &L 0.1 uM m9e] ICs; BRAFE zt&th:

AA-002, AA-003, AA-004, AA-005, AA-006, AA-007, AA-008, AA-009, AA-010, AA-011, AA-014, AA-015, AA-
017, AA-018, AA-019, AA-020, AA-021, AA-023, AA-024, AA-025, AA-026, AA-027, AA-028, AA-029, AA-032,
AA-044, AA-045, AA-047, AA-048, AA-050, AA-051, AA-052, AA-054, AA-060, AA-061, AA-062, AA-063, AA-

064, AA-065, AA-067, AA-069, AA-072, AA-074, AA-075, AA-079, AA-080, AA-086, AA-087, AA-088, AA-093,
AA-094, AA-095, AA-096, AA-097, AA-098.

3t7] SFHE2 0.1 uM ©] 1.0 uM =|9ke] ICs BRAFE ZtEt):
AA-001, AA-012, AA-013, AA-016, AA-022, AA-030, AA-031, AA-033, AA-034, AA-035, AA-037, AA-038, AA-
039, AA-040, AA-041, AA-042, AA-043, AA-046, AA-049, AA-053, AA-055, AA-056, AA-057, AA-058, AA-059,

AA-066, AA-068, AA-071, AA-076, AA-077, AA-078, AA-081, AA-082, AA-083, AA-084, AA-085, AA-089, AA-
090, AA-091, AA-092.
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[1945] ahite] s3HE, 38R AA-0162 0.252 pMel ICsy BRAFES zH=t}.

[1946] al7] 3FEe A7) Z1AE "AE 72T FAT-FRK BA"o R At AA-001 WA AA-056.

[1947] a17] 3tgE-2 10 uM "9 I1Cs pERKE Zti=t}:

[1948] AA-001, AA-002, AA-003, AA-004, AA-005, AA-006, AA-007, AA-008, AA-009, AA-010, AA-011, AA-013, AA-

014, AA-015, AA-016, AA-017, AA-018, AA-019, AA-020, AA-021, AA-022, AA-023, AA-024, AA-025, AA-026,
AA-027, AA-028, AA-029, AA-031, AA-033, AA-034, AA-035, AA-036, AA-037, AA-038, AA-039, AA-040, AA-
041, AA-043, AA-044, AA-045, AA-046, AA-050, AA-051, AA-052, AA-053, AA-054.

[1949] wek, 7] FFES AV A" "AE 7)FT FAF-FRK BA"om A&t AA-001 WA AA-099.
[1950] st7] 33HE2 1.0 uM "9k ICy pERKE Z=
[1951] AA-003, AA-006, AA-008, AA-009, AA-010, AA-011, AA-014, AA-015, AA-016, AA-017, AA-018, AA-019, AA-

023, AA-024, AA-025, AA-026, AA-028, AA-031, AA-033, AA-034, AA-035, AA-036, AA-040, AA-041, AA-051,
AA-052, AA-053, AA-057, AA-059, AA-060, AA-061, AA-062, AA-063, AA-064, AA-065, AA-066, AA-067, AA-
071, AA-072, AA-073, AA-074, AA-075, AA-077, AA-078, AA-079, AA-080, AA-081, AA-084, AA-085, AA-087,
AA-088, AA-089, AA-090, AA-091, AA-093, AA-094, AA-095, AA-096, AA-097, AA-099.

[1952] 3l7] SFEL 1.0 uM o] 10 pM =RFe] ICs pERKS ztE=t):
[1953] AA-001, AA-002, AA-004, AA-005, AA-007, AA-013, AA-020, AA-021, AA-022, AA-027, AA-029, AA-037, AA-

038, AA-039, AA-043, AA-044, AA-045, AA-046, AA-050, AA-054, AA-058, AA-069, AA-070, AA-076, AA-083,
AA-086, AA-092, AA-098.

[1954] ahte] s3HE, 38R AA-0162 0.096 pMe] ICs ppERKES b=t}

[1955] al7] EES A7) Z)A%E "SRB MlE F2] BEA'ow AFaivk: AA-001 WX AA-036 E AA-038 WA AA-
056.

[1956] &17] 3= 10 pM e Gl SRBE zH=t}:

[1957] AA-001, AA-002, AA-003, AA-004, AA-005, AA-006, AA-008, AA-009, AA-010, AA-011, AA-013, AA-014, AA-

015, AA-016, AA-017, AA-018, AA-019, AA-020, AA-021, AA-022, AA-023, AA-024, AA-025, AA-026, AA-027,
AA-028, AA-029, AA-030, AA-031, AA-032, AA-033, AA-034, AA-035, AA-036, AA-037, AA-038, AA-039, AA-
040, AA-041, AA-042, AA-043, AA-044, AA-045, AA-046, AA-047, AA-048, AA-049, AA-050, AA-051, AA-052,
AA-053, AA-054, AA-056.

[1958] TS, 3] FFES V] 7)AS "SRB AE S BA4'oz AlEEth: AA-001 WA AA-036 2 AA-038 WA
AA-099.

[1959] 317] =2 1.0 uM 1wk Gl SRBE ztet:

[1960] AA-005, AA-006, AA-008, AA-009, AA-010, AA-011, AA-014, AA-015, AA-016, AA-017, AA-018, AA-019, AA-

023, AA-024, AA-027, AA-028, AA-031, AA-033, AA-034, AA-035, AA-038, AA-040, AA-041, AA-051, AA-052,
AA-053, AA-056, AA-057, AA-059, AA-060, AA-061, AA-062, AA-063, AA-064, AA-065, AA-066, AA-067, AA-
071, AA-073, AA-074, AA-075, AA-077, AA-078, AA-079, AA-080, AA-081, AA-084, AA-085, AA-087, AA-088,
AA-089, AA-090, AA-091.

rr

[1961] 317 FFES 1.0 uM o] 10 uM 7wke] Gls SRBE ztEt):

[1962] AA-001, AA-002, AA-003, AA-004, AA-007, AA-012, AA-013, AA-020, AA-021, AA-022, AA-025, AA-026, AA-
029, AA-030, AA-032, AA-036, AA-039, AA-042, AA-043, AA-044, AA-045, AA-046, AA-047, AA-048, AA-049,
AA-050, AA-054, AA-055, AA-058, AA-068, AA-069, AA-070, AA-072, AA-076, AA-083, AA-086, AA-092, AA-
093, AA-094, AA-095, AA-096, AA-097, AA-098, AA-099.
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[1963]

[1964]

[1965]

[1966]

[1967]

[1968]

[1969]

[1970]

[1971]

[1972]

[1973]

[1974]

[1975]

[1976]

ZIHS3d 10-2010-0096234

shube] 8lehE, 8EHE AA-0162 0.062 uMe] Gls SRBE 2+
AR AT 1

AA-018 ®]3HY] 5 mg/kg/Y HEH
. ”M
N._ _N {
ISans
o]
(o)
X N\
PO
N N [o]
H

Oimﬂﬁgﬂ%ﬂdAWW?H}E&%ﬂgg?ﬁﬂ&hwk%mMu%Eﬂ} 29 w‘@?ﬂﬂ 93 HE
Sk, e, AP SEERe X Art.
gl S 10 ml/kg AFoZ Huhy F¢atgivt. 247 &3l tia] wjY i]si—g— 741#0}93@. @ﬂr—g— = 1ol A
.

A 2 AT 2

AA-018 H]3+9 10 mg/kg/d HEH]

-
o [0}
P
N N (0]
H

o)

0.2 m¢ #EFel 2 10° A375M Q17 ZAE AEES oFA Crl:(Dl-Foxnlnu FE wp$2a0] 92 oale] o3 4=
st o &, Al SRHER XRE AFEIY Y. US98 DMSO: 9S4 1:19(viv) T dEd
Aoz Huhg FUsATE. 187] &= dis] md X8 E AEsS. 2 o, X8 g8 &

Atk 2uE & 20] EAGT)

AAY AT 3

ut

AA-019 ®13Y] 5 mg/kg/Y HEH

-
e

0.2 m¢ #EFl 2 10° A375M Q17 ZAE AEES oFA Crl:(Dl-Foxnlnu FE wp$2a0] $2 oale] o3 4=
ST, o ]}i ERY RS AZFEAT. FYE Y3 DMSO: G5 1:19(viv) 5 AE NS 10 ml/kg
Aoz Huhy F=]31 . 247 &3 U] vid A 5E AL S & 30| =A|ST)

F
H H__<7\T/L<:
gy
o
o}

A AT 4
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[1977]

[1978]

[1979]

[1980]

[1981]

[1982]

[1983]

[1984]

[1985]

[1986]

[1987]

[1988]

ZIHSd 10-2010-0096234

AA-019 H]3F9 10 mg/kg/¥d HEH]

HTM'
ﬁn

0.2 m¢ #EFl 2 10° A375M <17k ZAE A EEZ o} Crl:(Dl-Foxnlnu FE w20 ©2 olzalo) ¥]3) 4%
A oe A9 SERe Ans ARadt. FUS A9 MS0ES 119Giy) F AL 10 nt/ke
AFow Hvh) Esch. 18 Sl el Y AR ASHAG. 2 O, Aw 9B T RS w2

Act. ATE & 4o EAGCE,
AAY AT 5

AA-019 B &9 15 mg/kg/d AT+

X N\
IN/ N o
H

0.2 m¢ Peto = 10 A375M 917 S Az AEE A7 Crl:CD1-Foxnlnu F& m}$-~9 9= g us H=

AT, g 3, AlE 3EER AREE AZFEAY. DNSO:E 1:19(viv) T dEAS 10 ml/kg ATz 412
o] o3| Toio}‘iiﬂr. 247 &l sl wid A =& ALk, AFRE = 5ol EAGT.
AN AT 6

AA-019 =3 10/5 mg/kg/ ==

0.2 m @Aekal %— 10" A375M 917 %*ﬂ o7l Cr1:(D1-Foxnlnu 7= wh$-29] 2 Aald] w3 H%

AT, = 87N ol Al F% HFyo] o3t =3} vl (stratified allocation)l

g8 NEE @%ﬂ%ﬁrﬂr. AE AF F 12 DA 10 mg/kgol Al AF sgERe (22 ARSAL. FUS
Kel

AR DMSO: A 1:19(viv) & FEAE 10 mi/kg ATz Hou F9dsidlth. 107] &% 5, &= 5 mg/ke/
A= %‘i'\lﬁq. 2478 &=l el il A8E AL, 23E = 60 =AIRH.

AU AL 7
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[1989]

[1990]

[1991]

[1992]

[1993]

[1994]

[1995]

[1996]

[1997]

[1998]

[1999]

[2000]
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AA-019 28 15 mg/kg/d AT

o]
~ N\
] N/ N [o]
H

0.2 m dES F 1 07 A375M Q17F EAZ AN EZ ok Crl:CD1-Foxnlnu FE vp$ro £ oo vla d=
F LY FF AVIRFEE FHe 8/ ol A T FI digk Sk w9 A5E %%o}?jﬂr
3 12 A AF FEEZY X5E AFSATE. DNSO:E 1:19(v:v) & FEAS 10 ml/kg AZF
s Fefatalnt. 24 &l wal MY ARE AL, AAE = 7] =A@

L

AA-062 28] 50 mg/kg/Qd AT+
F H
N R
DS
O —

—C

o]

A/
=z
(o]

N
H

0.2 ml
sh9ie.
A3 A
=2 /H/K

)

detel F 10 A375M Q17 SAE M E R Crl:Dl-Foxnlnu FE mRexo] 9= Aalo] va HE
bwele] TF A7IRRE AR 87 Al FF Fulol Widk S35} wjdel e A5s it
T 13 dAel A3 sitE e AmE AlAetdth DNSO:= 1:119(viv) T AE NS 10 m/kg AT
ols Fefsiolrt. 2470 &l tiel Wi A5E ALsdy. AAE & 8o =AY

2
L

re é, ol O{N
it

A A

AA-067 B8 10 mg/kg/d AT

0.2 mi PEN Z 10 A375M <17k ZAFE AT oA Crl:(Dl-Foxnlnu F= vhoxe] £2 A7ge 93 4E

sttt 3 Hele FY IVIERE FHS 87 el FF Fol Ui 3 uigel of& A8E ﬂ%o}aiﬁ}
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