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e

¥ X H+ ras FA FU49

golahl 2A 3 BAS LU, CRAFE 7P A E4RH] gor, BAY BE S 3
BE AEFA MAAT, AR U BRAFE 8 o}F £ A0 wolAw, w44 % W 24 47
g wl wEET BRIFE 47 24004 ¥A BAEY] wiel, ol @ u olF xAd @4uE Aow
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AARAG, T F OS5 o TAHE AR AT, RE RF Bude]l 94 Rasel AUT & AAW, B-
RAFZF F4 24 Rasol ©)s) /b3 4sbA 2493tsm, 34 Agd AelA FF 24 Rase] F2 EAe] 2

/\ oh;}

Fte] F7=, BRAFS E<iWo]l @437t o] SA4F 65% oY, AdAGd A (Davies, H., et al.,
2002, Nature, Vol. 417, pp. 949-954; Rajagopalan, H. et al., 2002, Nature, Vol. 418, p. 934), WA+
[#3(Singer, G., et al., 2003, J. Natl. Cancer Inst., Vol. 95, pp. 484-486)] % U HFFL (&3
(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)]12] 10% ©]’¢-& H|E3 thgo] o)t FgolA LHES Al
AbgREE. ThFRE Aol gk B-RAF EARIe|7) Aoldk FdolA Slusl=dl, 7P &3 AL &9 ZIvobAl =l
o] g3l Fxo A= V600E =ARolo|th =& (Davies, H., et al., 2002, Nature, Vol. 417, pp. 949-954)].

A gk BAS] WHY BRAFS) THE EAVOIE BRAFE MEN A7 240D Ak fle £ A,
Z

A
RAF o]Ad 3] EX(cross-talk)S Furer =5 9= 7)Ao

o]&l] ras-raf-MEK-ERK Z=Z¢] &4 43 [ Ed (Wan, P., et al., 2004, Cell, Vol. 116, pp. 855-
867)]. °]¥ , RAF @A 9] oAl= oF A zmollA od3] fele 549 o st

B-RAFS} 574 <otte] A4 9o, RAF &4 B FRls A7 5 vk F28E & dvkal AlAkekE
dFEe] A7 EAGT. B-RAF oA A2E Adshs A TF AA ras Aol o) x#H o] A
2o Ak de] A, i o] A2E T3 A A Sl Wt TR aRHd 5 Y. =
o] g oo aml AFol Ao fHA FAE, RAF SFATE w3t g ras OEA ol T AS AlAME
oA (Dickson, B., et al., 1993, Nature, Vol. 360, pp. 600-603)]. 3FA] &4 MEKS] NIH3T3 AZ & ©=
e HA A ZeS T F I v A &4 MEK vl E o WL ras P HAE AEFY 2% AAEA

o
=
S AT 4 A E3 (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 @zl wde L3k <tElM: 2E|AFEE=
TFAAAE AFE8EA raf TAE A Y] wWZel, ras &N A3 E A= AoE W H Y[ (Koch, V.,
et al., 1991, Nature, Vol. 349, pp. 426-428; Bruder, T.T., et al., 1992, Genes and Development, Vol.
6, pp. 545-556)].

of 371 % the FA%, RAF(SIAY BRAF) B9 olA7k o] Asel F% & 9&3h, RAF(SAAT) BRAF)
D9l At FA B BRAF EQUIF TP olF doIA 53 FUT F AL AARL

raf -MEK-ERK B == vhgee] 841 B A= sfellA] #H8stm, o= Al 7Ige] 2l FReld 2SI
AT, ol gt o f2, RAFS] fAlAl= o] ARE I Aol 4P A} dhd g AW FHdA /8
& 4 k. raf-MEK-ERK B2 HEIE A QIAf dgel gk g dsk Ao AF wkee 2% 74 8
aolvh. mhEbA, RARS] Al A x4 A4 o};q B Em Ao Aol EAlSE ARl AR 4 9l
ool ARAING R AMS RSN, ofd YA =tk RAFZE Q) AlE AS ARE 24 o]
H AR, W52 &3 2 AAFANGSG 22 T-AE SAT-HE $435t 2 Ad)S SHe= e 954 48

3} gl g,

RAF(<171¢] B-RAF) % bt ge stk 344 ABelN FAF AR BA Ao WAL, RAFY Bstd I

1= A% 5 QA s, ol
Ak, RAFS] EAMelA (AT B-
® ole] o] Auslel, HEFHOE ol

g S ZFEe dael Ay TS T 23 dYE 2AEAY e 945 Z2/EE S dde] Yl
HAY o8 A & e A4 g9 A 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])

3 P durygo=r A e oA gd#e] v e Aldd A (neovascularisation)e] AT
o] 3} = brs

— =~

AT, o)t Wa xR vlolld SYHE Wastn AH g4 wgelt. g dHe dugom )
nyel QA A% 2ANAE doju srem, g, 974 % A A He oot zeh, tiel A
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B A&Hola 2dHA @ 3 IS o= st o7d), #AEAAA, A BA dHE Bde] A
At AFES FII[EH(Colville-Nash and Scott, 1992, Ann. Rhum. Dis., Vol. 51, p. 919)]. T4
(2 g<=2] Aoldt ekdsh)oA, A d3e il = iy = 2 & 720 3Yste], Ag s 249 &
ATH 3 (Brooks et al., 1994, Cell, Vol. 79, p. 1157)]. =4 AstZo] #4 3 P} A4 r}
[#3 (Kahlon et al., 1992, Can. J. Cardiol., Vol. 8, p. 60)]. &% A% = Hol= 3t Ao oF%49l

Ao g W FHTHEH (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 Agelne Fu F4el Aol U@ AL AR G4 A H 2L e
/Kc-)] =i

A R
= AlAlE dubHom da g4 Azel o3 Wiy Aol @3k 2 asel A ® WE Wy AR o
oY AEe] 24 B R d43 22 dd FA4 Aol o] e Aol tiE whgoew &
FEv. wEbM, ¥ AL v AR dAst, ols thdd dAlel da d4S Adstr] s 28
s steEs 2 2 st e Al=rE ¥ ol

theFet 71l s ZHEske " FAo AAATE oF B Hol[FF(0'Reilly et al., 1994, Cell, Vol. 79,
p. 315; Ingber et al., 1990, Nature, Vol. 348, p. 555)], E%[%J(Frledlander et al., 1995, Science,
Vol. 270, p. 1500)], TEA[F3(Peacock et al., 1992, J. Exp. Med., Vol. 175, p. 1135; Peacock et
al., 1995, Cell. Immun., Vol. 160, p. 178)] % §34+“[%%\i( Taraboletti et al., 1995, J. Natl. Cancer
Inst., Vol. 87, p. 293)]3} Z-& AWA FFE uA = THEC] AT.
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FeE =] A% BAZ AF QAEE AUt FA4 9 A (itogenesis), 4 A%, AL
2 115el g Mde 2aa. 4 L oy A g !

o g
4,
ot
oX,

- X‘E
e
i)
tlo
=
il
o
0%

T
Y
N

H] FGF A3 ~HRolm s2i oFA o g 2 d
53] 23 4 A [EH (Powers et al., 2000, Endocr. Relat. Cancer, Vol. 7, pp. 165-197)].

7te FFom BV, e ofy xFPoR Q1%
A ARskhs fAgel sHAelm, Az A

$1(0zawa et al., 2001, Teratog. Carcinog.

740& oAz
oA FGF 4%*3 ”'4
Mutagen., Vol. 21, pp. 27-44)].

;;
B
ﬁ&
;;
ia
o !

)
ox
e 09
o?L
o 3
lo
N
)
olr
2,
)
30,
O
M o
ey

2709l ¥ (prototypic) W= A AF BAIEX A% AA(aFGF & FGFD) 2 9714 A ZAE A4 AR
(bFGF B FGF2)ol™, A F7kA] Zol%= 20702 Ateldk FGF e ww 7l ey Ao, FGFe thal AlE w+-$-o]
1 WA 42 9859 47K F3o un3sx Z3d gl 2A-7|voelA] A BEAE A% 011} =8| (FGFR-1

A FGFR-4)% B3 AR @S AgA, £8A71 o @Ass] 54 AT B2 A/1E A7 Axtal
ol Ao, AE40R o A4 g B3 Al weshe AK AEE AuE,

FGFR-1 A=) 33 F% AL F4o) GBS viAof shzdl, ol o slitobAzt W) E% F4A71%E A
el threl B fHolA BYBEY] wRolth, % vl DwbAlelAe] FGFR-19) W@ @ BYSE T
o GolA o BA F 4B AAbstar,

2% AR B ool A4 AlxE A A Frtsel g s =Tt
A7 B st S FGFe] AAIAS 2384 a%E SuAY. B34 Ve ¥
17} F 0 (cranial) &3e ¥A4% =sk(FH=s 27 F35)8 FrEsie A
o = o A1e] FGFR A& 9] Fa3 A& ongnt. odd =7 74 53
EA o7 3= oo]HE(AP) FF TN, thiE A= FGFR-2904 7% 5 (gain-of-function)<
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A Zddols} BHHo Y3 (Lemonnier et al., 2001, J. Bone Miner. Res., Vol. 16, pp. 832-845)].

oo]HlE, I FFE, AL ulo]xa, wlo] ~E]ELE AHE|2 7]EFEH(Beare-Stevenson cutis gyrata) % do|¥ ¥
TS HFE QI 4 I B 7EA] Mgk AL FGFR-2014 9] Edwole] dAT #A-FEH Qird. A
e o] Toln AEF(PS)E HE FGFR-2 AR A2 EAWold & A7w[E3
(Meyers et al., 1996, Am. J. Hum. Genet., Vol. 58, pp. 491-498; Plomp et al., 1998, Am. J. Med.
Genet., Vol. 75, 245-251)], FGFR-2°||A]2] %03%017} e EolAdS Aujsle= 7|EAQ & = S 7
H waeAn. S, AR BEAE 3 QA FEAY 271 EAWolA ~&gte]l~ |, FGFR2c R FGFR2b

el

= A FGF gjt=ol ZAjtstal oo oa] &43s= vY& F5alth. fits Fold o] olEg &4 o
A ATE 2SI, ol ol AW TFT T35 EdFo] FGFR-29] o]Ai(ectopic) = oEA4 TA SR
FE S AARRIGEA(Yu et al., 2000, Proc. Natl. Acad. Sci. U.S.A., Vol. 97, pp. 14536-14541)].

AHA A9 e A AWl e FGFR-3 T84 HEA ZvolAle] EdWoelo &gt it =%, 4
Wy 2D 2gAE dFo] #HE =, 2 o] (deregulation) A & FGFR-3 &A1& AAAAIZT[E
(Powers, C.J., et al., 2000, Endocr. Rel. Cancer, Vol. 7, p. 165)]. wtgbr|, FGFR-3 A= tpd F4=F,

g B A AE 4o Agd 782 5 v

VEGFR
g Uy A JAAOEGE), ERE = Aol Wy Alxel dis) £dS Fxlska, Al da
G4 wes A=, VEGF= =3 HdstA] @2 dd A ddso] Y [Ed (Pinedo, H.M., et al.,

2000, Oncologist, Vol. 5 (90001), pp. 1-2)]. VEGFR(E)<2 v a E]241 7|volA(PTK)o]t}. PIK= AX A
9 Bkl xde] #EE JE oM 54 HEA A7) QibstE FHeisteu @ (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)].

VEGFo] &t 370¢] PTK <&, VEGFR-1(Flt-1), VEGFR-2(Flk-1 ¥+ KDR) 2 VEGFR-3(Flt-4)o] &1 ¢lct.
ol FEAE d Ao #A-HHY, 5 A FAdG[ZHMustonen, T., et al., 1995, J. Cell
Biol., Vol. 129, pp. 895-898).

)
%
B
kel
2,
>
_‘
fr
1=
ol
%)
5 I
i}
o

r1r

At &A PIKY VEGFR-27F 53] S Qskt}. VEGFol °]3+ VEGFR-29] /d 3t

AR FaT WAt VEGF &8-S T Azl disl dA4ge] ds
<olM B 2dd 5 v old A= syt Ak, of7)x
A

o)

¢ g8 IS 7H/\1o}b el
gov, g 59 4Tl o
VEGE Z@o] % 2 o %5 =

o2 VEGRR-25 24SA7IT}, o] 24 VEGFR-29] MEW 7]ukobal mw|elo] A VEGERS] &4 o
L ERA 719 A7b QARSI Qojubeh, slubelal EwQle] ATPRTE ElRAl A2 QS olFAlY

AEHTL, clof WA VR 2 THY A5 Az AT AY 2R ATHS 3FA02 9 39E M
2 H# 3 (McMahon, G., 2000, The Oncologist, Vol. 5(90001), pp. 3-10)].

28] FlikolAl Erlel AF FelolAel oAl BEA 7] AakshE Walstel A G4l AAE Pl
e @ 5 gl

=3
=

H
U

-
_I_4

A mel A e AR VEGF 7= o] o) AlES] VEGF AF 919}
Ul-zﬂgl_

] E

rg N )

_4_4

> J}i NE mﬁ oy —1> o
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3 EolA F&A EHEA 7vtolA] TIE-2¢] digh =<l dFexzolodl 1(Angl)2 2l4tg & A AAk
o]t F3& (Davis et al., 1996, Cell, Vol. 87, pp. 1161-1169; Partanen et al., 1992, Mol. Cell Biol.,
Vol. 12, pp. 1698—1707, vz E3| A5,521,073%5; & A|5,879,672%; & A5,877,020%5; = & A16,030,831
)], FEA TIEE "lg 2 BGF 5F5AE &fsts g24 7volA"S vekdd. TIE:E I3 iy Ax 2
z7] @ A AT AAE = FE&A HEA 7)volAle] BRE veidle deol AREET. 4 os, TIE

EA FIvolAl= AFeul tATE A3l o] <kgstE AEe FF IR EE HWY ei%%(IG) A

o=

Hﬂ I

it —1>

h=y

191 Bl EGF fAF Zuelel &ExE Exoz i E3(Partanen et al., 1999, Curr. Topics Microbiol.
Immunol., Vol. 237, pp. 159-172)]. & o] (7] WA %<t 7)538tE VEGFYE= &g, Angl @ o]9] =&
ARl TIE-2+= & 4de] 7] dAeA, 5 ¢ frdld (8 xd3e & W (vascular lumen)?] %’\é%
2145 9 A% Fe 71F [ E A (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)].
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AsH oz, TIE-29 SAE A F4ol s AAE A4 Ao ray R 4% Palstel A I
$9e e 4B & AR AHE & 9
Eiph

FEA E|24 7|GelAl(RTK) o 7HE & Arsidell Eph #ide] 2 o9 grt=(d )= AeA 9 #eA
3 AAAA T &S b, Eph(FE8A) 2 dZA(IE) BFEE 24 o, 5 A % B ARAEERE
T Xt (Eph Nomenclature Committee, 1997). o & | 7t=9] Eph F&A|ol9] A2 AE-AE A5 28
o#Helt}, o Ze3} Ephe] HE Age Aol o|YF NEE Fal A8k o= WMk Eph 8 A

g olxzdl Agte] Eph &A1 AlEd =ddl vellX 54 gzl A7leA QitstE JiAIgtt. Eph 84
Agtel] wkgsle], o=z Pgt=rh EI 29 " ANEE BE$E 24 AaEE ARG Holland,
S.J., et al., 1996, Nature, Vol. 383, pp. 722-725; Bruckner et al., 1997, Science, Vol. 275, pp. 1640-
1643) 1.

r m%
g

o

éé
ol

I

Eph RTK %! o]9] o =& g3t=s= diol d oA Fa9 93-S 3ty 54 Eph 84 9 2t=(o]2d-
B2 3] e AE I3 fRAY, 243, ¥ ool ApES et wols don e (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]x®lo] =z ¥F&(coordinated expression)< wjo} 3+
Txo 1d8¥S AAsted, Jdxd-B2e T g AE(EC) Al EASHE WHH, EphBde AW EC Aol EA
S} E3 (Gale and Yancopoulos, 1999, Gene Dev, Vol. 13, pp. 1055-1066; Shin, D., et al., 2001, Dev
Biol, Vol. 230, pp. 139-150)]. H<*oll 54 Eph 2 ol=doe] T A% 2 da Ao #Hgo] A

Eph B =L v QIF FdollA HdE = Ao= Wi, 53], &Mx 7 ¢ [#Fd(Tang, X.X.,
et al., 1999, Clin Cancer Res, Vol. 5, pp. 455-460)], <1zt {ﬂ%ﬁ BEAEFE[F3H (Tang, X.X., et al.,
1999, Clin Cancer Res, Vol. 5, pp. 1491-1496)] % A #ZAAL[FH(Liu, W., et al., 2004, Brit. J.
Canc., Vol. 90, pp. 1620-1626)]1°l4¢] EphB29] j&o] <lxglon EphB2E H|E3F Eph & o= ¢ =
<= “L?ﬂ Fwol A B Mool o & T s #EE] e oE WA (Nakamoto, M. and
Bergemann, A.D., 2002, Microsc. Res Tech, Vol. 59, pp. 58-67)].

Avps o, EphB2el A7t B @A, 53 whdo]l dojubs 54 FYelAe dn G4 Yalshs 4
2 @ Qo uar.
AEe RAF(AT B-RAD) BA4L oAstn B/mE oA 244 A%, o 5o And §83 TR

sl

o rfx
1T
MY of

ugel g

s d3lel= HA

a4l Jje

2 odge] d=de B gAAd 7" vk B4 e x(2,3-b]F#R1-8 A8 S3HE(E P AdA = "PDP8
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e
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Va2 SHe AEE 2 wAAd Z1AE vkl POPS SHeHEe] Fawst HHFATE AS EPete, Al
oA Ee ﬁmﬂﬁ AW FGFR, Tie, VEGFR /M= Eph 24, olZd] FGFR-1, FGFR-2, FGFR-3,
Tie2, VEGFR-2 /M= EphB2 g3} & 84 Bl24l 7IVolA(RTK) 245 olAlshs el w3 sleict.

e

® o) 0hE W AES B gAMel ZAE vhel POPS SRS FEFH AEATE AL

rr
B

e, A
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Ferol A e AEelAe] ME FA (AT AL FA)e] 2AAALY oA W, AE F7] AR o
AW, AEZAEAS] 2 Py EE olE 1 olae] xfel #a el

[0057) ¥ wgel e HWe wgAssls okt wymel Fejel 1 walAel 1AE vhe] PP SaEel Aw f
A%e ARE 482 st WA Felsh: AL TP, Az WPl B Aol

[0058] ¥ el e Zwe avel od oAl Ei HEe AAe A wyel Ager] fw, 2 @AM JlAw
uhe] PDPS BHgEol 3 Zlolth

(0059] ¥ wgel e HWe ayel oF oAl Ei BE AA A el Ayl AF, X el JlAw
HRS] PDPS SHEHEOl #eF AQUEl, o171 Y] sgEe vhE ofed B4 BAw 3 Agwh

[0060] ¥ wgel hE ZWe Amel A18ar] A kAol AzelAel, = waldel Z1AE uie] pops Tl S
o % gloltt,

[0061]  AAalolA, A RAF(AAT BRAP)S 4% 24 W/EE BYRE PR su/sAY RF(eAY B-
RAF)®] olAlel] ol8) Ajast AW i A AT el Amolth,

0062]  AAAN, At 84 B2 AUARIKS 48 24 9/EE BYNE PR da/dAY 78
A ERA ATARID S A ola) AR AW Ex QAT ] Amolth RIKS] o ZE FGIR,
Tie, VEGFR % /%+= Eph, o7t FGFR-1, FGFR-2, FGFR-3, Tie2, VEGFR-2 % /%i= EphB27} SJt}.

0063]  AFAAA, Ame HgahA @a, wEshe, W/EE A 2 AP FPL SHOR He AW =
= Ao Asolth,

[0064]  AFAallA, Az 44 Aske] 2 mol,

[0065] AFAeAA, AzE o] Amolrh,

[0066]  AFAallA, Az AT Asiolth,

[0067)  AAallA, Az AgAgLe] 2 molt,

068] & o] Be SAL sl ) b 2gERA addn 44T 81 WL 4T L8 9
ABEE, E A Z1AE vhe] pOps FE, B (b) AHEL AT AN, A HeEe] Fol el o
& AW ANAE s 712 B ol

[0069] ¥ 3ol vhE ZWe B gAMel JIAE vl G4 wel oJsh, wE B GAA g vl By Pue
3 el olal P& S Qi PIPS SHgHEol #at slolth,

[0070) ¥ 3ol vhE ZWe B gAAel JIAE vl g4 wel oJs), wi B GAA Y vl g4 Pue
3 el ol P& 5 Qi PIPS ShgHEol #at slolth,

0071] ¥ wee] v Swe @ wAAel JA® §4 el Agslel Had, B BAdel AAE uhel A
F0A6 i Aol

(0072] ¥ @@e] e Hwe ¥ Aol A G4 hEolAe, ¥ gAdel AR vhel oldd Aite F1A
go] ot}

[0073]  FA7E olslshs wuhsh gol, ¥ wyel Adxwe] 54 2 miyAd FAdE X wwel U v wadd
Aol
=9 e 4

0 L AN AT ORI me/he/ DO AR YT Al FrRAel 4 3

£ 2% AAM AT 20A-018)(HIZHD (10 ne/ke/A)(Brhol g gEozREe Ase] gormAe) A
S EIEEEIEY

&= 32 AAW A 3(AA-019) (R 2H) (5 mg/ke/ D) (FEh) el Wik HEomFE o] Ao draro Jdf &
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S o4 AU AT 4M-019)(MBH)(10 me/ke/D)(BTel HE HEOZRE S Q%o FPEAe] )
SRR BIEEEDES
% 5t AU AT 5(M-019) (M) (15 me/ke/A)(Buel HE HEOZRE S Ao FPEAe] )
FF ¥v)e] ool
% 68 AU AT 6(A-019)(F7)(10/5 me/ke/A)(Buhel Hlg HFEOZRE S Q%o FEAe] )
SO EIEEELSY
=78 AW QT 7(AM-019)(3H) (15 me/ke/ D) (Aol BF AFomFE ] Arel FruAY A T
L= EIEE EXE3
= 88 A A7 8(A-062)(3H) (50 me/ke/ D) (Aol N HFomFE e Arel FruA A T
= EIEEEXES

9 AU AT 9(AA-067) (2H) (10 ne/ke/D)(BT)ol B FEORH A5e G Ful

P ETS
o A AT 100-017) (3720 me/ke/2)(AFIol thg FEozREe Afe FrzAe A F
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(a) ras T+ rafe] SAWolx] &3},
(b) ras T+ rafd] A% %4;

(¢) raf-MEK-ERK Z=Z 2&9 A =4,

AFA o) A, T4 A3 RAF(]A Y B ) 1ol Al RAF(| ) B-RAF) S
= dEste AXE 5o CATFA oA, F2A ASEE RAF(A AT B-RAF)E IHtd st Al
dom gty dFA A, A4 A3 EAWOlA RAF(A T B-RAF)E 2 e st AXE
o7 Fr}, AFA oA, T4 Ade el A AlEed HlE| RAF(lAT B-RAF)S 3}iHé 617
EAWolA RAF(AZIY] B-RAF)E #H&d3l= AEE SFoR givh. dFAdolA, F¢dE& 1.5, 2, 3, 5, 10
T 209 QAbel o)d Ao|t},

= mm 1—&1 i)
PF‘ Am e
M ooX Jn bR

(oAt ¥ WA 8% ofAlY AFoAe &%, AR WHAAY &%) dFA oA, AF5E o7
] & (Wan, P., et al., 2004, Cell, Vol. 116, pp. 855-867 and Stratton et al., 2003), ¥ 7/N%E =A =&
5 =9 FH AIW0 03/05603620] 7[AlE EdWolel 2 RAF(ZY B-RAF)9] Edwo] el Adx Ay
TE d3le] xmo|t},

AgsHe= e - 95 5

PDP8 3}3tE2 ("SATAEA) AT BHE HEo] X5 Fol| 83}

AT Al 7le2 Adoldt As AY AR 9 wiEE adrt thae Qxtel o AojHE, 9F Fadh
% f-H(pro-inflammatory) 7)< p38 Map ZIutolAlol] o8] wizlEAw(dAt) TNF W), ©& AL &
Aol o3 vifEct. 53] raf-MEK-ERK AZE th4e A5 MXoA Fash @43t 9 F2 Mgolg, 53

=

BET HEFE 22 &4 9 89 AA /A9 AHE A% rafl-MEK-ERK Z 29 &3t o= oA
& [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] Z=}.

AFAAA, Az 19 Ameltk AFY AR, AW FriEx wAY, TRAY, Frhsg A3,
Y BAY, 94 wEY, ¥ BAY, A8 BEY % OE BAY W Sxselny; 54 &3
FFET, WEA B 934 AP0 o8 fER 9F W A HY 4D 2% "k ol FFT;
5% B4 229 NS A 23 B 43 2% o4 AEE A BF 2@ FEE Y
dob; WA W G4 A8 FAF; W AZA=F; FEF AW ARF &4 o4 AU £F WE; BE
o A PPOE A% 4 % THE, A ABFAR, tld, 53 Aol 24H otepd m opy
T, FHAF WY APFTADS)o 2241 ool AIDS; ARC(AIDS #d W F); A=Zol= A, FEH A
B4 2Ey; A A A Alpyresis); WA A ABCOPD); FH BF 2R FFTORS); WA
A Az ARd 9

(3

shubel MA@ PAGelA, AR a9 Aotk FrlEls $Ag L Frlgag HEAS WEE #AY
Wel ZEw LAY 249S MR 934 3 L v s 98 0oPD).
Sl AT A, A Slsl Aselt: T AL SAG AR 93 % AT S0k de

A=A A3 gAY %7 o]AH B 2d 9 AREA AFY

1l

_I_4

g Ad, A7F 2 dAYT S 5 = @Y = ASlo] RAF(Y A B-RAF) A4S dASAY &=
RTK(& A FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2)ol W3] ZA4S zt= 318tE= X8 7153k A<
o] ARE F43tr] 3l AE 238 5 Tt

A BARPE G AR BBL Aol A7 G AU FS 5 Ax 9 e AW w4
o] RAF(ef|ZAt] B-RAF) H:+= RTK(lZAd] FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2)e] o&d A5 Fe &
Hokg 5qow s A4 E& Bys Bl AnAE AHT F Ak webA, szl A= RAR(S AT
B-RAF) %3 RTK(o|Z) FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2, EphB2) H&= o]9] E<dWole IUd F+=

G5l kA SAS FEeAY) G A9 AAe v 5 Ak
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B oA A AFEE npe] o] "miA"E FAAF upA (A AW raf, ras, MEK, ERK ®+= ERBB2 T+ EGFR¥}
2 4% AArY EAdWelE Fdstr] He DNA 24 E9 54 x3), ¥ a4 B4, a2 5, a4 FEH A
U QaslE Q=X e %) E ] E5ho] raf, ras, NEK, ERK, ERBB2 i EGFR¥} 2o AA Qlx} gA), 2 4
7] A8k " o] pRNA =30 Alek 2HS ER o7 e nlAE Eeksitl, Zoidolo] 3ol W B wlwS
2 oA Qdrh. dAY 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] "upA"= oAUl RIK, o7t FGFR-1, FGFR-2, FGFR-3, VEGFR-2, Tie2 % EphB2e] Z¢iwlo]Z ohels}y]
A% DNA 2B 24 MFD FA4 vAE FhR TG gl oA wY B BY, G2 FE
Ak (AT QWBHAEA o) E MR RIK B 7] AFI DAY mRNA FE 4T 2E2 5

How d nAE Ean.

A 2Ae AR SRS de A 7)), Aab &del oF d FUF, A, 3 sdweld o3 &
AetE BT 2AstE WEE td e 2 ded T3P

2 Z9% RAF(H AW B-RAF) &4 JAlAo] &3] nzd 4 9l

9 A z2 MEK1/2(MAPK 7] pobAl) #2418 uW|E3ke], raf-MEK-ERK

G Qe vy BAol EAEt. ek %42 ERBB2 ¥ EGFRI}
Ql

s 42 % ok,
}& WHg(RT-PCR) &
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>

RT-PCRel 93t 272 JollA], FF | 7] AF3s dulde s mRNA 2 mRNAS] cDNA 719 & A7 &
PCROl| ]3] cDANE FFHA|A H7hettt. PR S% Wi, Xgfoluje] MH 2L FA A FA = o
Ak, Az L PR AU 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)lol 71Aj% wle} £o ®F wWhio] o) AA|sich, a4tk 7]&S Fulsles
Z2F 2 wkgo] T3 F3[Sambrook et al., Molecular Cloning: A Laboratory Manual, 3rd Edition, 2001
(Cold Spring Harbor Laboratory Press)lel Z1AlEo] Qlth. dierx o2, RT-PCRY w3t FdHez +¢ 7ts
g JE(AAY 2 SdEY woleAMA=)E AR Jheshu, EE vE 59 Al4,666,828%, & Al
4,683,2025, & #4,801,531%, & #15,192,659%, ¥ A15,272,057%, 5 A|5,882,864% L & #6,218,529%
of 7AE nke] WHES o] & 5 Q).

9 94 B €Y dEHE %
Ak 100 7N ool wEHLEHE 1

< 7FsstA ste Aotk FISHE AAsH] 8 #d Wi oo 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) 1l 71 A= o] Urt.

)
o ot

2
A OEIAY T dE ¥F T4 RFHEFEISHY & Ao A 3 (Angerer, 1987, Meth. Enzymol.,
Vol. 152, p. 649) F=x]. dwrrez T4 ®HIYPS 7] Fo dAS Edav: (1) B8 x49 ud;
(2) x4 IYrko] HEAF L F7HA7I vEo1d AFES AT A AME9e BFH(prehybridization)
A (3) AETA T2 e A ity 23ES it B (4) B3-S A7gste] Bt AjEA|
%2 A dde] AA, 2 (5) BgH i dAe HE e Sro AFEE ZT2HE FAF o WARA

t}.

=

otz og  pRNAZNE 23w oz AR Fok dwol wWel xz 3lsl n|gk oS o] &3k ua W
24 92 B2y 2319 SDS-EZ@jotadoln= A A7) ofF, ELISA, 2 54 Ao AES 93 I
of FAE thZ Wyl o M = vt AE WHE H9 5o)d A, oAU EAF raf, I ERK,
¥ MK BE X2XERAY AES XFE F k. Y A e, AE Jhed e AELE F5
B4 AW ol g v, [ H=(shed) 24 AEY v W ]S E3IT

3, raf, EGFR T+ rase] EdWolA] el oA B gAlMo] 7|4 vhe] wHE o]&ste] oAY PCRS
AFEShe Y A FAA AIEA T PR AAESY HH AEE W o8 geled 4 gk gikd, g4

kR
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Pyl o B WA 10 =B
[0755] vk ]
R R™ R
l NH, NH, Bog,0 = P
o No, O o TFAA o NHPG
| - o NO, > ‘
N NHZEtéﬁgl-ll(.%mc;oﬂgovc [ﬁ [ N,
2N NH, N NH,
P15 3 PG=BocL =
R COCF,
NHBoc
l HO
#BuOK DMF, 70°C
£ &=NaH, DMSO, 100°C
RP‘I-S
/@NHPG
H,%E = HCOONH, ?
hdlc ” Elj:"“z
I —
N~ NH,
[0756] 4
[0757] A% e HAE HdUE e SES A B gAY ZIAEsS TR, 7] vESA v X E
Hd e 5ol XFE dAdS AFEste] =AEARE, o5 WS mgk X SE (e AolsiAl A gE) Ad 1L
g Ze FFEY Az A4S oldsloF gt
[0758] g FgSAYolE, oE uFH|o]E EE fASE o-AENAHESS] wko] oF F7hA|(4) ERE FE %
ZPA=S IS F At oJAAG E 6)E BT 49 oY A o|Eete] wrgowREH AS 4 Tt #
AV, 2709] ol A(7 R 8)i 49k oE FRHOER = M), ALELNZTELZAFHOIER = (F), ol
FHRER-2-2AX2ulwoo]E(R = -(l,Br) Tt U& Yoz Xgdd 47 2-84 o2 uhgozrE o
< F Ut oY EIHA =9 B 10)2 oY 2-dFA|-2-c] oA H o | EL}e] wEgo] o3 FIHA(4)
2RE AL & vk 249 oAl Mt st SHHOR dojAmE guje] MeEld] o3 FFL WS
ATH(REE4] 2).
[0759] uke-A 2
R™ RS R
NHPG NHPG NHPG
o [e) M
NH, OHC~COOEt N. + N _-0
Cr e 1 r
N~ TNH, N "o N N
4 5 6
] RS
j\ /@NHPG @NHPG
o 0
H
E00C” R @NIR + @N:\ro
N/ ENI fo) N/ N/ R
7 8
RP*E rPR
” /@mpe /@mpe
X i
EtOOC OEt % N NH, + N k} e]
— X LA
N/ H (o] N NH.
9 10
[0760]
[0761] TFA == HEZRY drng ZFo8o]=(Boc 7|0l thit A) T YRUoHEFHZFQ ZolA| Eolu] =4
gk Z)E AMES BHE7| (PO BRIER 5449 F7HA 11-160] AR TG4 3
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[0762] N

RP1-5
@ N, ,©- NH,
TFA<=Bu,NF [o} o

H
{PG=Boc) N (N _o
(PG=CFC0) N N"So NN
11 12
RMS RP1-5
0 g o - ]
= A
XL (XX
NN N” N7 TR
13 14
R"™ RP+E
o) o >
xo Ny NHz N 20
A NN N,
5
[0763] 1 "
[0764] eIl (18)2 S EE 1,4-t52-2,3-t] &3] ukg § @R o FHA(H)RRE A& F
ATHRESA] 4).
[0765] 151_]—_0_/“ 4
RPYE - .
@NHPG /@’NHPG N,
i NH, © oﬁ g‘
> 2 OHC—CHO N\ %Ei N
N~ TNH, = o N L
4 EI i -
[0766]
[0767] T 29 g l-t]2(20) tellESAolE e 4 FRetel=ske] whE F 9u o] os) FHAI(4) 2
H d& F Jr(REEA 5).
[0768]  xE 5
RF1-5 RPM RPH
}NHPG /@NHPG /@'an
Q
) N cloc—cocl ﬁt[ IO ez &HIO
N, EE Oj:oa T
H
4 07 TDEt 20
[0769]
[0770] olm| -y =y gl (25 B 26)e FAI(G5 2 )ERE 4S & vk A=Y 2R YIS POCl; &
NCS/PPhss Abg3te]l SEadebzl F0A1(21 B 22)2 ASAIZ §, dRYol EE 13k e 23 ofulS At
Sato] opvlwyehrl(23 Ei= 20 AFAY & Qrk GRIAE A
Rk 6).
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NT N o N7 N7 o N7 N7 NR, N7 ONTNR,
§ 21 23 25
RP1—5 RPI -5 RP1-5 RP., 5
/@NHPG . /@»NHPG /@NHPG @N”z
o " o o o)
No_.0 Ny Cf Ne NR, _ _ Ny NR,
[ Nosmen[ S| MR, (NS . D
LA 2 LA A N
NN N~ N NN NN
6 22 24 26

I otk BAAe E2hA|(11-16, 18, 20, 25, 26)2 Ab&ste] Aoldt HA 7], L
st SPES AT 5 ok oAl F2 FHAADE 4std
S =(NHCO) S 98 4= AL, Wl o] AAJolyo]E Wi g43H

2 9% & 9tk olaAohlelEE ®et 7Ry} o) DPPA(HI Y E~EY
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[0785]

[0786]

[0787]

[0788]

[0789]
[0790]

[0791]

S=50ol 10-1665143

AES 48 & 9tk T d2=HE(B3)E AXe =TT A=(34)Y S d2 £ bgtdew, F
ZHGBDE oFd oy wkg A7 355 Aal, ol& tlolul(36) o2 YA F, T3 WAHE(34H)Z 1834
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 -y \

31 — { _ — | a1

/ /
N
3

Q

[e] O

O CONHAr
O, H,, PdIC N NH, OHC—COOEt

sh71 wg4 110 A8 wish o], FF A¥(hinge binding) oAk F1b el Aolel] ThE YA 2
AMDE A MEbdR, ofloldd Ei mPENEN o 2HZsh WEAA AL 4
2l & FAE WA 15103 FAF PHS ol gdte] 0-3A SOl Yl A AE A3t F
3 BAL TP AR T2 ABANA F 9

z
e
x
@ n
o
@E
z
T
T
®
®
3
@6‘
z
z
5
@

a
» [
N NH, N N,
1
al /@\ S/©\000Me
]\ NO, Hg COOMe l\ NO,
N7 M, N7 N,
1
3}3sk# 3l
WS A BE Z9 A, Aok @ Sl Aok BFolv, U A2 el amviEady] g
HPLC Eelat, F7ke] AAl gle] Abgargih. Whg2 Merck A7k A 60 F-254 45 FHJEE A3
W ARviEIHY

(TLC) Aol o8 EUyHssn. 4 Z¥ AZnEI#H9E Merck A7t A
60(0.015-0.040 mm) AFollA] = 13]& Isolute Flash Si @ Si IT A7 A AHNA AT, BAL
TLCE Macherey-Nagel [809 023] o] =¥ TLC Zdo]E SIL G-25 UV B UVss2) Analtech [2015] ofjH] =
g AAE TLC Zd ol E, 2000 im “Fol A 433 th. LOS B4 & 317 &riAIE AFg3ke] 22T 9 %04 &=
A5 A Z2 Discovery 5 gm, C18, 50 mnx4.6 mm i.d. A= ¥3 Micromass LCT/Water's Alliance 2795 HPLC
Al 228l Aol Al FelEtgink: 1 me/ 29 &2 &m Ar HErE; & B: £F 0.1% ZEAR. 0 UX] 0.5 EellA
10% A/90% B2 &3 2 0.5 WA 6.5 FolA 10% A/90% B W= 90% A/10% B, o]l 10 ®7-#] 90% A/10% B

o] Fuj. 10 WX 10.5 #ollA FX7F 22 B2 £X2 A5 10% A/90% B2 TS HEZ T, 254 mollA WV
AFSIAAL, ol2de Y e o4 o A7 B, A% 20 W9E 50 A 1,0000090. HES
DMSO == wlehgol 1 mg/mbEAM A|Fst, FE FZ 2 E(partial loop fill) AolA 3 w FY3HA.
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[0793]

[0794]

[0795]

[0796]

[0797]
[0798]

[0799]

[0800]
[0801]

[0802]
[0803]

[0804]

[0805]
[0806]

SS90l 10-1665143

Bruker Advance 500 MHz #337] Zdoll A DMSO-ds T4 NMR ~HEHE 7| &3,

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

slA] 1

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

“\H/OK
ISR

o}

2 NO:

I =
N "NH,

WAL tert-HE 4-3=FAH U2 0] E(3.63 g, 17.4 mmol)ES ¥4 DMF(150 me)ol &3A AT, Z&
tert-EEA1=(2.62 g, 23.4 mmol)E H7Fslar, A20x 30 & H<¢F AL uwegdyl. 4-FEE2-3-UEZV Y
d-2-0}91(3.0 g, 17.3 mmol) S A3 A=A 7}stal, wk SHES o]ojA 4 A7t Fel 85T A 7ML et
St W EFES WZA7IAL, A" obAEIO] E(800 ml) = Shal, E(1x800 m¢) 2 F(2x800 mi)=
HW;}@B} indns wPu}mﬂ*OE AzxA7)L, fz—mklii HAAES Ast A(EE 9 oY oA H ¢l
EAZFRIA 1:2) AolA ZRaE2HF st 4.0 g(63% &)Y tert-F8 4-(2-o}n]x=-3-UE&ET g H-4-Y
S AN A 7ERH o) ES AT},

> r}o&

=
al
’

3
t}.

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 &)}z gd-1-d 7L 2ntd o] E

tert—5-8 4-3|=EEA|UZed-1-d7l28H 0] E(3.9 g, 15 mmol)E 7FA 2 W A1S o] &3te] tyFE2HEo
2HE AZAASA] tert-FE 4-(2-oM|=-3-HER I H-4- A SAD) Y2 - 1-L 720l o] E(5.4 g, 90%
£)E A

"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 23~ (W Q¥ ©) 9| 35-4])-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 B97] sloA] A4 20 & =
ob wwkelglth. 4-obv =-3-(WEE )= (573 mg, 3.7 mmol)% A7l Mrbsta, E3ES F7F 10 & B¢
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[0807]
[0808]

[0809]

[0810]
[0811]

[0812]
[0813]

[0814]

[0815]

[0816]

[0817]
[0818]

S=53 10-1665143
ARt 1 v, 4-FRE-3-UERAHY-2-01(3.7 mol)S H7EskaL,
H 28 Hrlela, EIFES EtOAcE 3 3] F=a9tr. sk §7):
Aoz AAe & B2 MASIIL, MgS0, dolA Az
Aol mEvtE 23 (EtOAc-DCM, 1:1)o] 93k AA & FA] 3tgES A2 uAEA AATH657 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-oln| =-3-(HEE ) # =
NH,

S

OH

| £5 al
SFATE. @%gi %Z}'\VJ ?, A ﬁﬂ%ﬂ% %E‘rﬂE el A Oiﬂrobl, MeOHi Adeitt. Sl AA
¥, EtOAcE H7bshal, E=S AR 18] A¥egint. oAds = % A= A5 AAD 5, NgS0o, dolA
ARG, A sl A SulE AASte] FA Shghes 3 BEEA AATHE0 mg, 53% 7E).

"H-NMR (DMSO-ds), § (ppm), J (Hz): 2.29 (5, 3H, He), 4.48 (bs, 2H, NHz), 6.44 (d, 1H,

Harom , J=8.5Hz), 6.54 (d, 1H, Harom J=8.5Hz), 6.61 (5, TH, Ham), 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-EFLL24-UERFAE(2 g, 12.7 mmol)] §qo FHZRI 2 &9 YEF E|LHEA]
o : °

[e]
e, T

=(1.78 g, 25.5 mmol)E #H7}sk 3, 3 I exbE(5.27 g, 38.2 mmol) S elES 23 AlZF
b Ao A kgl & E(100 m)S HIlsYlY. £3}ES EtOAcE FEsta, ¥ f715S =60 ml) 2
A4(60 m) = A& ‘ﬂﬂ@ S MgSO, AellA AxAIFT. F stolA §ulE TLAA TA FES G4 &

U2 AATH(2.12 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]

SS90l 10-1665143

4 (4-0b ] 13- F 7 © 2 735 A] )31 E 2.3 2] F-2-0})

4-0tH) 1e-3-FF Q2= (1.00 g, 7.9 mmol)& 7FAaL B

-EFLRAFAD-3-HERI Y H-2-0}1 S b A ZA AT,
"H-NMR (DMSO-d6), 3 (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
A-(4-N~(tert—+-5A 7F2H D) o] e -3-F 7 Q. R ¥ 25 A ) -3-H E 2 -2-o}u] k-] 2] |

F

/@NHBQC
[0}

N0,
|
N~ NH,

A28 o] g3l 1.8 g(86% &)Y 4-(4-o}H| -

4-N-Boc-opm|:=-3-5FQ295(1.2 g, 5.4 mmol)S 7FAaL Y AlE ol 88to] A speteEs Fod 24 2

=T

A=A A9 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| =ZA| ¥ 7} 2ulH o] E

) Q/HII/OK

WH B 4o =-3-FF 25 (10.61 g, 83.5 mmol)E 35To|Al Boc:0(18.29 g, 83.8 mmol) E InCl;(183

=T
mg, 0.85 mmol)9] &8 EFEo H7tsglth. A4 EFEE 2 A7 53k 35TCoA] wwkslar, o] AIZt &
2 I e EFES EtOAc(200 me) E H,0(200 m¢) & 3]A3kar, 10

ok
ot
i
o
4
Ho
Y,

2
=
to
e,
i
rE
ol
ol
g:.u‘
T

=
Eob Al wwtalgtl. =& BElsti, 7125 H0(3%x200 ml)E MAStL, 7AxA713L(MgS0,), o33k &=

dA17]1a, ez A Agle] Y3tk CHCly

5

ISS)
~
2
e
ofo
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[0832]

[0833]
[0834]

[0835]

[0836]

[0837]

[0838]
[0839]

[0840]

[0841]

[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

S=50dl 10-1665143
FE 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

H o J

tert-F-E-4-3| =5A|-3-FF 0 2o d7t2niv o] E

T
F N\H/OY
O
HO
4-opr| e-2-FF 2= (1.6 g, 12.7 mmol)& 7FAaL WY BE o83kl 1 AIRF § FA shgh=S dolar(1.26

g, 44%) Biotage(EtOAc-DCM: 1-1)& A}-&3te] At ARZTA 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,

Sk 10

tert-28 4-(2-obn) re-3-U E 23] ¥-4- A A])-3-ZF 0 2o 72 v o] £

y NO,
<
N7 TNH,
tﬂtT -4-BEEZA-3-ZF 0 2| Y7218} 0] E(1.26 g, 5.5 mmol)E 7} W A1S o] 838t 1 A7

3 5 A s “%é% EEEA AATH1.99 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.

Sk 11

4-(3-N-(tert-F-SA7h2 1) o] b3 25 A )-3- 1 E Z-2-o}| k-3 2] |

(o] : NHBoc

A NO:
P
N~ ONH,

3-N-Boc—otW]:=-#=(1.2 g, 5.4 mmol)S 7HAaL W AlE o] &ato] FA FES fFeld 4 nARA A
TH1.7 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.

- 106 -



[0849]

[0850]

[0851]
[0852]

[0853]
[0854]

[0855]

[0856]
[0857]

[0858]

[0859]
[0860]

[0861]

[0862]
[0863]

[0864]
[0865]

S=54d 10-1665143
SFA) 12

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 0] E(800 mg, 4.7 mmol)E 7FA3L 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).

a4l 13

tert=4& 4-(2-opke-3-H ER 32 -4~ E &) s d 7p vl o] £

Bepa

N ANO,
o |
N NH,

H A3D -5 DMSO(15 me)E Ar #917] stellA T2 wke EehaFe = NaHCEf 5 1.24 g9 60% w4k
25.7 mmol)oll F7FetFtt. 5 B F, 1A tert-HE 4-HPEHLIIEZNIE(6.98 g, 31.0 mmol)E 3 39
74%% H7rekal A gole] FAEHA AFo] WAL A2 15 B Wt &, 4-FE22-3-UEZ g

A-2-0}71(5.38 g, 31.0 mmol)& ¥ Wl H7tepqivh. /24 gHs 30 & Ft Wk, EtOAc(150 me)
‘;1 H0(400 m)E A& A7 ettt 55 Et0Ac(3X100 m) & FEatar, &3k #7155 £33} NaHC0;(150 ml)

oz 1 3] AAstaL, AxA71a2(gs0y), o3 & 55 AxA A=A ATt

Y

2
2
ot
%
e
o
WL
=
rlo
oldh
=

"H-NMR (DMSO-ds), & (ppm), J (Hz): 1.49 (s, 8H, feri- Bu), 5.83 (d, J=5.4, 1H, Hey), 7.47
(d, J=8.7, 2H, Harom), 7.64 (d, J=8.7, 2H, Harom), 7.87-7.89 (m, 3H), 9.69 (s, 1H, NHBac);
3C-NMR (DMSO-de), 5 {ppm), J (Hz): 28.0, 79.6, 110.3, 119.4, 121.5, 124.8, 136.4,
141.4, 152.3, 152.5, 153.6, 156.2; LC-MS: 364.0 (M+H, 100); HRMS: m/z CisH1sN40,S
[M+H'] Off CHEF HIAHXI: 363.11215; & & % : 363.11261.

slAl 14

tert-5-g 4-m 7 EH 720 o E

H
N O,
Oy
HS
4-obu A E] &(8.08 g, 64.5 mmol)S 7FAal W BE ol &3dte] HA 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}1e] Boc &
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[0866]

[0867]

[0868]
[0869]

[0870]
[0871]
[0872]

[0873]

[0874]

[0875]

[0876]
[0877]

[0878]

[0879]
[0880]

S=50 10-1665143
SFA) 15

4= (4N~ (ter t-5-5 A 712 R d ) o] 1-3-B) @ v -3 35 4] )-3-1] E 2-2-0}v] -3 2] &

4~(4-opm) -3- (M E] ) A 35 A )-3-H ER ¥ 2] W-2-0}1(2 g, 6.8 mmol)S 7FAar Y B
g} A Aol AZeE )T (EtOAc-DCM: 1-1, I TS EtOAc-MeOH: 95-5)el 9|8t AA & ¥A 3}FEL
w2 A AYH(2.42 g, 90%) (R; 0.33, EtOAc-MeOH, 95:5).

i
o
oo
prL‘
32
=
i
Me

*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 =% UE=R7]9 F4H F7HA=e] AR 19 ©&)
Sk A 16

tert-58 4-(2,3-tol =37 g d-4-L-S A H 7 2 ulH o] E

leng

HFH C1: 1.56 g(4.5 mmol)9] tert-%8 4-(2-olnx-3-UEZT g U-4-d2A)H It ES 300 mle]

11 @& olAEolE Egge] SaARTh. &N Hoh £, H-FH g o) Pd/CE G = 7}
EelAo] FIAZ T FWAF] 1.26 g(88% F5)9) tert-2E 4-(2,3-T]obu] 19 2] ©l-4-2) S A 5| D 7k 2 vhe o]
EZ WMo 7AEo] s 1A ZA ATt

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-top =9 2 d-4-d SA )2 e l-1-A 72 npe o] E

€}
=

¢

ot
el
e

tert-F8 4-(2-opr|=-3-HE 23] d-4-Y &AL} -1-¢7t2v o] E(3.0 g, 7.6 mmol)<} &
MeOH:THF 1:1& 7FA a1 W C1& o] 83t A SES AH4 FE52 dAH2.4 g).

o 2
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[0881]
[0882]

[0883]

[0884]
[0885]

[0886]
[0887]

[0888]

[0889]
[0890]

[0891]
[0892]

omn
J
Jm
Qﬂ

10-1665143

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).

Sk A 18

4-(4-N-(tert-F-EA)7tE2 B ) o} m-3-Z-F 0 2315 4] )2, 3-T]o}n| -3 2 )

o/[:f:]/n\ﬁ/0\7<:

S

=
N~ NH,

M €20 P/C(1.09 g)E EtOA/EtOH(90/150 mt) % 4-(4-N-(tert--EA|7h2 1 d)obn] 1-3-F 2 0 27 %5 4] )-
3~ ER-2-0bu -2 €(6.20 g, 17.0 mol)e] B4 elo] Hrhstm, AN EFES 2 F97] HA 5
AZE ek kel F Algte|E Aol A of Fagint. A o dg wE A2AIIL, CHC1(20 mo)ol A-E5H A

7%, desl A Aol 29adt. A4S BoAcE £AYY, EA FRES BHAE 2AL BH
T, 3 AzAAG oA 29 HOLA SHAYT, FFe) ke WAt S wF AxAA

LAAAN AFS AUt FEF: 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-48 4-(2,3-vl o} 13 2] 9-4-91 2 A))-2- (W E] ) | D 7h 2 mpo o] =
~g
o
T
o)
N/ NH,

4-(4-N-(tert-F-EA 72 R d)o}n] =-3-E] L W & -H| 5 A )-3-Y E Z-2-o}1] =~-3] 2] (12.5 g, 31.8mmol)S 7}A|
W C4E o] gsle] Aelgl A oMY AzvtEad s (EtOAc, = TS EtOAc-MeOH: 95-5)o <3k AA] ¥
TA SFES Buaa Arh(2.07 g, 18%)(R; 0.33, EtOAc-MeOH, 95:5).

O

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]

SS90l 10-1665143

4-(3-N-(tert—F-SA7h2 1 d ) o] b3 254 )2, 3-t] o} v] 23] 2] T

(0] : NHBoc

oM

s
N~ NH,

4-(3-N-(tert—F-FA| 72 i‘é)OFU]iﬂ] SAD 2ol we-3-HEZ-7 8 (2.5 g, 7.2 mmol)S 7HAIGL W C2
ol g3stel FA shetES freld 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-topn| =3 2l d-4-L S A )l ol o] E

Wy 3-(2-ol| =-3-UEZ3 g d-4-AS A 2 o] E(760 mg, 2.6 mmol)ZS 7FAL WY (28 o]&3lo] FA
eSS AATH(680 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 2 ¥|d I} En}lro]| E
H
F N O
Y
(o]

Q

NH,

I
N7 NH,

=

tert-5F-9 4-(2-op| =-3-HERZ I ZHU-4-AFA|)-3-FF L2720 0] E(2.15 g, 5.9 mmol)E 7FA L W
W C2E ogste] Al shEs 24 aAZA AAT(L.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]

SS90l 10-1665143

tert-5-g 4-(2,3-toln x3 g g-4-GE] Q) I 7} 2n}H| o] E

N NH,
]
N7 NH,

HHH 3 tert-HE 4-(2-op|n-3-HERI Y H-4-dE 0 ) Hd 72k o] E(470 mg, 1.30 mmol) & EtOAc %

EtOHS] E9=(80 me/40 me)ol &afAl7]aL, ol YA 2¥)S FA7bskslvh. dgdS H, 29171 stllA 90

B EQk wwela, AvtolE HEg Fal oldsidth. TA e B5 AxAA BA FFES T 9wA
QAT FEF 430 mg(ABA).

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] BAHQl w13}
1. g =yeiz-3- 9 dgevgzl-2-&0 29 31g 3}

skA] 924

tert-58 4-(2-22%-1,2-Us| =298 E[2,3-b] 9 e} -8-d-2-A] ) Hd 7} EvlH| o] E
H
/©/N1r0\|<
Q
H
N N 0

tert-38 4-(3-24-3 4-U3| =29 2|2 [2,3-b] 3 &2 -8-L A H D7t 2 H}H o] E

H

O Q/NWIOK

/\
\}

d 4-(2,3-toln =T g H-4-I A A I 7 20k 0] E(0.86 g, 2.71 mmol)E 15 mee] = o
, BF4 F 0.8 m(4 mmol)e] 50% olE FE|SAYolE SNE Hubsta, A& Ar #9)7

1 B ambegivk, &S B SRAIZIAL, oMAIE(10 m)& FH7FeRe] tert-HE 4-(2-52-
=2y =[2,3-b]F epxl-8-L & A H 72 upH 0] E(0.430 g, 45% &) A7 o H33 ).

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

tert-5-g 4-(2-22-1,2-t3| e 23 g % [2,3-b]F &}7-8-d 2 A)) Fl D 7 2v}H| 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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SS50dl 10-1665143

[0923] tert-5-8 4-(3-84-3,4-03)| =29 2|2 [2,3-b] ¥ 2 -8-L A ) H I 7} 2ntr 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).

[0924]
[0925] A 25
[0926] tert-F8 4-(2-24-1,2-03 =23 g =[2,3-b] ¥ 21 -8-L LA ) Y Z eall-1-U 7L 2 ul v o] E
Ui
JJTT
L\ H_o
Y
[0927] NTON
[0928] tert-§8 4-(2-52-1,2-Us| =23 £ [2,3-b] T X -8-L A ) 2 g dl-1-L 7t 2vlH o] E
O to
BORE
Set
N SN S
[0929] H
[0930] tert-F8 4-(2,3-tJoln| =y g d-4-Ld Az e al-1-A 7L 2ulo] E(3.1 g)& 7IK 2 W D1E o]&3le] &
Al BE tert-HE 4-(2-FA&-1,2-HI =2 E[2,3-b] N HA-8-L S A )Y Z - 1-I It 2l o] E(1.45 g,
42% &) 2 tert-FE 4-(2-F4-1,2-H3 =20 E[2,3-b] 9 HH-8-I S A ) Y Z Eal-1-A 7t 2t o] E(0. 24
g, 9% —)l:_%)% r_:}d\q'
[0931] tert-58 4-(2-54-1,2-Us| =292 = [2,3-b] &2 -8-d A )Yz ed-1-d 7tEniHo]E
"H-NMR (DMSO-d8), & (ppm), J (Hz): 1.51 (s, 9H), 6.63 (d, 1H, 6.6 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).
[0932]
[0933] tert-58 4-(3-%4-3,4-93| =298 % [2,3-b] ¥ 22 -8-L A )Yz eall-1-d Jl2nidolE
TH-NMR (DMSO-d6), & (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:
[0934] m/z: LC-MS (m/z): 405(M-+H, 60), 349 (100).
[0935] A 26
[0936] tert-F-e-2-(MRE] 2)-4-(2-52-1,2-T3| =2 9] 2| = [2,3-b] T FH R -8-L & A H| D 7} 2 nlH| o] E
.
S
jens
(0]
o
H
'y
[0937] NT N
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[0938]

[0939]
[0940]

[0941]

[0942]
[0943]

[0944]
[0945]

[0946]

[0947]
[0948]

[0949]
[0950]

S=50ol 10-1665143

tert-58 2-(HEE 2 )-4-(3-24-3,4-t3| =29 2| = [3,2-b] ¥ 2} -8-L S A] ) A d 7L 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- (AL E] )Y 72 u}| o] 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 A3 Fh2ule o]
E(134 mg, 15% 58) 2 tert-Hg-2-(WEE 9 )-4-(2-& -1 2-U]) 5| =25 2] £ [2,3-b] 7 g} A-8-A LA A
FhEnbe o] E(427 mg, 50% F&)S AU}

tert-5-g-2-(HEE 2 )-4-(2-&2-1,2-U3| =21 2| £ [2,3-b|H & 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-F-E-2-(HEE )-4-(3-4-1,2-U3 =292 =[2,3-b | I -8-LA A d 20 o] 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+Al 97

H o &l

tert-H-8 2-ZF 0 2-4-(2-24-1,2-U3| =237 2| £[2,3-b] T 2 -8-L LA H Y FLEn}H o] E

tert-%8 2-ZF Q0 2-4-(3-24-3,4-U3| =298 = [3,2-b]FFA-8-Ld=A])Hd FIEnrtH ol E

tert-5-9 4-(2,3-topu| = 2 d-4-LZA])-2-EF . 2Hd JFtEnPH0]E(3.50 g, 10.5 mmol)E 7FAaL W
D1& o] &3] tert-HE 2-EZFQ2-4-(2-54-1,2-H3 =29 %[2,3-b]HFA-8-L4& )AL FHEnlHo]E
(2.71 g, 69%) 2 tert-H€ 2-TFO02-4-(3-&2-1,2-0s =292 [2,3-b] 9K -8-AA)HY FF2 v}
°]E(0.96 g, 25%)= LU}
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[0951]

[0952]

[0953]

[0954]

[0955]

[0956]

[0957]
[0958]

[0959]

[0960]

[0961]

[0962]

omn
J

361 10-1665143

tert-54 2-ZFQ 2-4-(2-24-1,2-03| =29 2 [2,3-b]F F-8-L A H d 7= vl 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-58 2-ZF90 2-4-(3-24-1,2-Us| =298 £ [2,3-b] IR -8-Ld&A)FHd Ft2uluo| 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-FH-3-ZF 22 -4-(3-54-3,4-U3| =29 Z L [2,3-b] F ] -8-L FA) w7t 2 vt o] E

\N\

SN

N~ °N° O
H

tert=FH-3-FF Q2 2-4-(2-54-1,2-13| =RV 2 2 [2,3-b] 7] #F-8-A A | D 7} 2 up o] E

H
dNTO
l//
N~ N

tert-%-4 4-(2,3-tjo}n] =3 g d-4-Y L A])- 3—* 2o add7tEn o] E(L g, 2.99 mmol)E 7FA 1L ¥ DIS
o]g3le] 2 7HA oA AY EFE(1.01 g, 90%) 53/47¢) HIZ A}, v AA EDS Biotageol ola) AAH
o] tert-HE-3-Z2FQ22-4-(3- 3,4-13 tiAa] [2,3-b] ¥ & -8-L&A ) A D72 ulH| o] E(185 mg, 17%
F8) 2D tert-FE-3-ZTF QT 4-(2-24-1,2-Us =2 T E[2,3-b] I 2}K-8-D L A] ) Fl D 7} 2 vl 0] E (370
mg, 34% TE)E WA FUZA AU},

©l-
= (
S

tert-FE-3-FF 2 2-4-(3-54-3,4-03| =29 2 = [2,3-b] I -8-L A H I 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]

SS50dl 10-1665143

tert-F-E-3-FF L 2-4-(2-54-1,2-U3| =239 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.

skAl 99

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

NHEoc

sod

4-(3-N-(tert-F-EA 72K ) o} =5 A])-2,3-tolu] -3 2] (1.00 g, 3.16 mmol)S 7}A3x *H D1S 9]

43to]  tert-F¥  3-(3-24-3,4-U3 =292 E[2,3-b] I -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
r_:}d\q-

tert—-5g 3-(3-24-3,4-03 =298 £[2,3-b] ¥ &H7-8-UL A H DI 2ntH 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 =25 g %= [2,3-b] I

/©\002Me
® Nl

~

N ©

N
H

g
o
)
do
>
=
BN
2
B
I
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SS90l 10-1665143

[0978] e 3-(2-2 -1, 2-Us =21 % [2,3-b] 7 gH-8-A LA ) Hl 2o o] E
@cone
N o)
&I 7
[0979] NN
[0980] WE 3-(2,3-toln 3 g v-4-d 2 AWl o) o] E(1.00 g, 3.86 mmol)E 7} ¥ D1S o]&sle] HwE 3-(3-
£ -3 4-T)3 =29 g E[2,3-b] T &R -8-A 2 A )l 2| o] E(402 mg, 35%) D WE 3-(2-24-3,4-0 3| =2 1] g

-b
T[2,3-b] T g R-8-L 2 A Hl Fof| o] E(750 mg, 2.52 mmol, 65%)E LA,

[0981] Wg 3-(3-%24-3,4-0 3| =29 8| £ [2,3-b] T 2} 7-8-U A ) Hl R0l 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

arom’

arom* amm) l

8.39 (d, 1H, H " J=5.6 Hz}, 12.93 (g, 1H, NH). LC-MS (m/z). 298 (M+H, 100).

[0982]
[0983] HE 3-(2-224-3,4-Us =292 £[2,3-b] 9] 21X -8-L & A dll Zof o] E:
'H-NMR (DMSO-ds),
3 (ppm), J (Hz): 3.86 (s, 3H, OMe), 6.97 (d, 1H, Hpy,5, J = 5.3 Hz), 7.56 (ddd, TH, Hawom,
J=8.1 Hz, J= 2.5 Hz, J=0.8 Hz), 7.66.(, TH, Haom, J= 8.0 Hz), 7.74 (dd, 1H, Harom, 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)y 12.58 (s, 1H, NH). LC-MS (m/z): 298 (M+H, 100).
[0984]
[0985] 34 31
[0986] tert-%8 4-(3-%2-3,4-0 3 =29 | £ [2,3-b] T e}7-8-LE] Q) H I 7} 2 nlu| o] E
OTF
s [e]
s
L
N ” o]
[0987]

[0988] tert-%2 4-(2,3-tolr| =3 d-4-LE| ) H| I 7121 0] E(1.058 g, 3.18 mmol)E 7FAL W D1E o]
o] BA FFEL A uAZA Y. FE: 640 mg(54%) .

ofo
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).

[0989]
[0990] 2. =g epx-2-mg-3-2 3 dAeedep-3-mg-2-2 0 2] 13}
[0991] 24 32
[0992] tert-F8 2-ZF 90 24-(3-W|d-2-8 -1 2-U3| =23 g £ [2,3-b]F Z R -8-L A d FF2HlH| o] E
O
e} H \l<
» Nj\o
[0993] NN
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[0994]

[0995]
[0996]

[0997]

[0998]
[0999]

[1000]
[1001]

[1002]

[1003]
[1004]

[1005]
[1006]

SS90l 10-1665143

tert-%8 2-ZF 90 2-4-(2-WE-3-34-3,4-U3s| =29 2| = [3,2-b] A -8-Ld =) Hd FIEnrlH ol E

W D20 tert-H- 4-(2,3-UolH| =B P-4~ A 5 A])-2-FF L ZH D720l 0] E(300 mg, 0.9 mmol)E
EtOH(5 ml)ol]l &3|A17]3, od IFFoE(Ll ml, 9 mmol)E 3+ Wol H7tslgch. AoA 16 A7+ F9)
S, AAE odZsta, 2 7HA o|AE AY ARviEDI(AEsr A, Yo 2A EtOAc)ol s EE st
c}.

tert-5¢€ 2-ZF ¢ 24 (3-v|€-2-24-1,2-0)3| =29 %£[2,3-b] & -8-d A d Ft=vlHo]E: 200 mg
(58 %) .

=
£
ol

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-H-8 2-ZTF ¢ Z4-(2-WE-3-&4-3 4-T)3| =23 | £[2,3-b] T g} -8-L-2 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

skAl 33
tert-F8 4-(2-WE-3-84-3,4-Y3| =292 = [2,3-b] | & -8-L FA)-2-(HEE ) F I 7} 2upH o] E

~

o K‘E(HTOX

\N\

2
N” "N” Yo
H

tert—F-g 4-(2,3-tolr| =9 g d-4-A S A -2- (ML H o) H 720 0] E(570 mg, 1.57 mmol)E 7FA 2L ¥
D25 o]&3le] 2 71A oA EES A, W4 T, v AAES oFstar, SR AT T AxA

o A shgree WA EEEA AJTH(131 mg).

ShON 2

il

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
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[1007]

[1008]
[1009]

[1010]
[1011]

[1012]

[1013]
[1014]

[1015]
[1016]

[1017]

[1018]
[1019]

[1020]

[1021]

SS50dl 10-1665143

tert-28 4-(3-m&-2-L -1 2-t)3| =292 £ [2,3-b] 7 g} 1-8-U 2 A])-2-(HHE] Q) F I 7} 2 ul| 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
S At vAAES ATt ALY £33 Et0Ac) AollA A A S
ATH(206 mg) .

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

"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 O JYJI

tert-§-2 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 I Ft2nlH o] E

: NHBoc
I
N

4-(B-N-(tert=H-FA7F2 R ) o] o 25 A]) -2, 3-Hopv] -9 2| H & 7RX|3L WY D25 o] &3to] 2 7FA oA
o] EFES AUt EFES FEvtEadH (&g (HCl/EtOAc: 1/0914 0/12)3te] 4 tert-H8 3-
(2-mMg-3-24-3 4-T 3 =2 T2 2 [2,3-b] H 2} -8-A A A Ft2HMo]|EE A A=A dS (194
mg, 0.527 mmol, 11%), tert-%¥ 3-(3-mld-2-52-1,2-3| =232 % [2,3-b] 7 e}xl-8- L&Al d h2nj
OlEE M A=A AATH(841 mg, 2.28 mmol, 48%).

X
/

l

tert-5-g 3-(2-Wl€-3-24-3,4-03| =23 g % [2,3-b] I &}2-8-d2 A Hd Ft2u}H 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-w€-2-&4-1,2-43| =292 = [2,3-b] ¥ -8-L A Fd Ft2vlH 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

- 118 -



[1022]

[1023]
[1024]

[1025]
[1026]

[1027]

[1028]
[1029]

[1030]
[1031]
[1032]

[1033]

[1034]
[1035]

SS90l 10-1665143

tert-5g 4-(2-W€-3-24-3 4-0s| =238 T [2,3-b]F A -8-d LA}z ed-1-U 7} 2 uld o] E

% NHBoc
0

z
N N 0
H

tert-F& 4-(3-WE-2-84-1,2-t3| =29 g £ [2,3-b]H R -8-L SAD UG A-1-d 7t EnH| o] E

l NHBoc

fo)

X

N N
tert-%8 4-(2,3-fopn =y g d-4-d A )Yz etdl-1-A 72 ntHo| EE 7}x| a2 W D25 0|83l o] A A9
EAES AT, AFES A2vEII(EH N CHLL/EtOAc: 6/191A4 0/1&2, 1 th3 EtOAc/MeOH: 95/5)
ko] 4 tert-FE 4-(2-WE-3-F4-3,4-U3 =29 L [2,3-b] T e -8-L A g A -1-d 7L 2 o] E
S g 3N TAEA P2 (401 mg, 0.958 mmol, 35%), tert-FE 4-(3-WE-2-F4-1,2-U3 =2 L
[2,3-b]¥ R -8-d AL etdl-1-d 7t 2Znpr o] EE A w24 AATH607 mg, 1.45 mmol, 53%).

tert-F8 4-(2-WE-3-84-3,4-43| =29 F £ [2,3-b] ¥ R -8-L SADH Yz D l-1-L It 2npH 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,om):
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).

arom’

tert-58 4-(3-Wg-2-&4-1,2-t)3| =298 £ [2,3-b] ¥ & -8-L 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 e}zl-2,.3-tj2o 29 w1y}

akA] 37

8-(4-olr) = H = A F 2] & [2,3-b] = &7-2,3(1H, 4H) -] &

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 728 0] E(0.320 g,

1.0 mmol) o] &S mlo]m=a} ¥H-37)(180 C, 150 W)ol A 10 & w9k 2 3] WA 7Tt &HS WZA| 7|, 1

- 119 -



[1036]
[1037]

[1038]

[1039]
[1040]

[1041]
[1042]
[1043]

[1044]

[1045]
[1046]

[1047]

[1048]

SS90l 10-1665143

Ae oAFsta, Yoerez AP, 8-(4-ohi) = A) I = [2,3-b] T 2Fx1-2,3(1H,4H)-t] &S 34 313
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] 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-AGA))-2-FF 2 ZH| I 7} 2nlv| o] E

EtOH(10 me)oll &3jA71aL, tlold 22 o]E(10 m)E H7}eta, &<
202 YAN7|I I3 PO*E} BA sRtES WA uA2A T ek

XL J::
Jl

oft

oo

Do

l=) .
=

N

[<e}

[\)

=

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| e dg| = F-3-2 02 g3}

a+A] 39

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

% NHBoc
Q

ﬁjN\ NH,

® I

N H o]

tert-F€ 4-(3-o}nx-2-&4-1,2-T)3| =292 £[2,3-b] T &} 7 -8-L & A )}z & al-1-Y 7 ExlH o] E

l NHBoc
Q

(S:Nfo
N
N” N7 TNH,

W D4 Ar w9171 el A 15 mee] - ol Bl &EE tert-F-E 4-(2,3-TolH| = 2l d-4-U A )z e
-1-47tEntH o] E(1.16 g, 3.17 mmol)dll o® ZIE2RAEAIZEo|HHo|E A4tA(1.72 g, 9.51 mmol) & H7}
St uke BFEL 48 A7F Bob wubste] SRAZT. Ao WztA7l & Ado] FAHL. o= &
dato] dH== [4s3. 11 ol A5 oFet —5'_—%&4 LA 2 A CME}(275 ng, 21%). W= AF soA =

A 713, JFFES EtOAc & NaHCOs9] Z3} &9, 1 th& dF= Agsa, Mg501
, AF Bl FEAAT. ARES AZvE2H (S 9 EtOAc/MeOH: 1/0014 9/1=)3}
g A A 2A SATH463 mg, 35%).

N,

e

g
>
_ﬁ‘
ol
ol
3
O
o
N
o>
mlo

T

oA A
o A2 oA

Jg ot
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[1049]

[1050]
[1051]

[1052]
[1053]
[1054]

[1055]

[1056]

[1057]

[1058]
[1059]

[1060]

[1061]

[1062]

SS90l 10-1665143

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)A tert-H8 4-(3-o}n|x-2-2 -1 2-UF =R g E[2,3-b] 9 &FF-8-U 2] )L} Z ehel-1- 7} 28} o]
E:
TH-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.51 (s, 9H, teri-

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 (¢, 1H, Harom,

J=8.3Hz), 8.12 (d, TH, Haom, J = 8.7 H2), 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-oin|w-gjeyrEaepz]l B 3-ojujre-de| o g o] {5

SFA) 40

tert-54 4-(3-Z 2298 % [2,3-b] A -8-L & A])-2-ZF 2 2| 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) & Efdd 23
=

(178 mg, 678 nmol)el ol 7bate] WA Ferh S AQrh. 30 & §F, tert-FH 2-FF L RA4-(3-54-
3,4-t)3| =292 E[2,3-b] 9 g} H-8-Ld LA H I I} 2 np| o) E(48 mg, 129 pmol)E 3 WHo| Hrlslw, EIES
1 AZF B¢ 719 SFA R, AR 2RSS Heow WA, BN m)S Hrre &, 2E I &3

% %b‘a]'}‘]zﬂ)\‘:]'. 7&@"—'1 ﬁ'%’%% CHzClz(S mfé)oﬂ

o

AA71IL, (Et.0=2 7€) Aelst A o] 293}, o
1 314 o] Wi=(fast running band) 24 A 3FFES Ai(Et,0 T R=0.83), |5 W
Atk 5% 34 ng(68 %).

"H-NMR (DMSO-ds), 3 (ppm), J (Hz): 1.48 (s, 9H, fert- Bu), 7.09-7.13 (m, 2H), 7.32 (m,

1H, Haom), 7.71 (M, 1H, Haom), 8.98 (d, 1H, J=5.3, Hpy), 9.06 (s, 1H, NHaoo), 9.12 (s, 1H,

Harom); °C-NMR (DMSO0-ds), 3 (ppm), J (Hz): 28.0, 79.5, 108.8 (d, Jc=23.1), 109.9,

118.2 (d, Jro=3.1), 1243 (d, Jrc=11.6), 1258, 129.3, 145.3, 149.8, 150.2 (d, Jrc=10.3),

150.8, 153.1, 154.6 (d, Jec=248), 156.1, 161.0; "*F-NMR (DMSO-ds), & (ppm): -119.6;
LGC-MS (m/z): 391.1 (M+H, 100), rt=4.40 min.

slAl 41

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

F
HYO\K
o) ° |
ry”
N7 N/j/

tert-58 2-ZFQ F-4-(2-%4-3 4-1] 5| =29
Al

D55 o&ste] BA Ad=& A dAYomA

i
i

E[2,3-b]H -8~ A A LI 2 00| ES JMX] 31 H
Aok, 5 250 mg(50 %).



[1063]
[1064]

[1065]

[1066]

[1067]

[1068]
[1069]

[1070]

[1071]
[1072]

[1073]

[1074]

SS90l 10-1665143

'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] 492

tert-59 2-E 70 R-4-(2- B2 2] 15]2) £ [2,3-b] 9] 211-8-A S A o -T2 o] =

s
o)

2T

{J oo

(o}

LY
N N
W D6 REZH(500 w, IS Ar £H7] oA tert-Fd 4-(2-F 22392 % [2,3-b] &R -8-L %A )-2-
ZF LRI 2] E(68 mg, 174 pmol)ol FH7}etar, FA &HM& 45 & Bt A2oA Rkt o
o2, H0(10 m)E H7Ista, A" A 1A5 ogste] ®A FFES IFA aAZA A FE5F: 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.
SLA] 43
tert-%8 2-ZFQ2-4-(3-EE2Z Y = E[2,3-b] R -8-L A A -7 2wl o] E
F
H
N. 0.
(ﬁf TR
(o]
SO
NZ N N/\‘
(o
nE2ZY I WU

tert-54 4-(3-F =229 %[2,3-b] TR -8-L A ) -2-ZF 2| LI 20| EE 71X4]
=

= wul
— =
6% olg3to] TA AFBS WA DARA AU F5F: 117 ne(89%).

jwl

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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[1076]
[1077]

[1078]
[1079]

[1080]

[1081]

[1082]

[1083]
[1084]

[1085]

[1086]
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o
J
Jm
Qﬂ

1)
.
e

Hdotrl 8l tert-Fd 4-(3-2 2292 [2,3-b] I TA-8-U KA -2-FF e 2| d7t=ntvo| ES 7hAa |
D62 o]-&3te] A SFES N nAZA AATH. F5ZF: 80 mg(90%).

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 Z4-(3-(4-vd o g3-1-¢)d gl =[3,2-b] ¥ 2R -8-L A I 7} 2 up o] E

O ijf“?foK

N-vdo At 2 tert-F8 4-(3-F22IZE[2,3-b] T HA-8-LFA])-2-ZF L 2720 o] ES 7[X| 1L
W D6 ol gste] A SFES A AARA AU FEF 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.

LA 46

tert-F8 4-(3-(cjHEo}r| ) 3] 2] = [3,2-b] ¥ 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]FH-8-UZA)-2-FF L2 L2 v 0] E(270 mg, 0.67 mmol) H T]w|
HolrlE 7HA A W D6S olste] AEES B uARA AT #5233 mg(91%).
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[1088]
[1089]
[1090]

[1091]

[1092]

[1093]

[1094]
[1095]

[1096]

[1097]
[1098]

omn
J
Jm
Qu

10-1665143

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 She veEvA=or o s}

Sk A 47

tert=38  4-(3-%22-(Ee|EF 2 2o 8)-3,4-0) 8| = 23] 2] % [2,3-b] 9] ehx1-8-2 S A L B~ 1=k 2 v

o]E

tert-F8  4-2-F4-3-(EdEFo2vd)-1,2-Hs| =29 =[2,3-b] v #-8-Ld SAD) 2 e =-1-L 7} = np]

o]E
lNHBnc
o)
' o o ¥
N N
F
i

WH D7 Ar 29171 shelA aEa 5 171“'4*1 20 mle] ¥ e g% tert-5F¥ 4-(2,3-t]oln] -] g
%—4—%%"])‘%E%%—l—%‘?}éﬂ}ﬂh] 1.00 g, 2.73 mmol)ol] o€ EgZFQ 23 W o|E(697 mg, 0.50 ml,
4.10 mmol)E H7FstAAch. vbE EES 3 AIZE 59 FFRAIZIHA wHksilth. A-2olA WA 0 370
HAdEJI, °o]& oFsta Ethi A4t tert-HE 4-(3-2A4-2-(EgZFo2vE)-3 4-t)3 =2y x=

[2,3-b]Y&A-8-Ld AUz etdl-1-Y 7L 2nlo] EE Al A 24 AATH(116 mg, 0.246 mmol, 9%). JNS
A stolld SEAHT. FFES AZvEIH 9 (SN CHCle/EtOAc: 4/101]/‘1 0/1%) kgt A 3|2 A

A2 olAAE U540 mg, 1.14 mmol, 42%).

A1 o] AA tert-HE 4-(3-S42-2-(EfEF o 2WE)-3 4-ts| =238 % [2,3-b] ¥ e-8-d2 A )Yz edl-1-
A7rEupv o] =

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-A-3-(EgZF e zvE)-1,2-vs| =292 [2,3-b] T et H-8-d2 A )Y edl-1-
d7t2 vl o] E
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[1099]
[1100]
[1101]

[1102]

[1103]
[1104]

[1105]
[1106]

[1107]

[1108]

[1109]

[1110]

[1111]

SS50dl 10-1665143

'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=8.2 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, 151.68, 153.97, 166.39. LC-MS (m/z): 473 (M+H, 100).

arom’

(V) Boce] ©H 5

aFA] 48

8- (40| =-3-Z 2 R =) I g L [2,3-b] T &R -2(1H)-&

F

o
o]

Ly’

(X r

N N

U Rl tert-HEH 2-Z2F 90 2-4-(2-24-1,2-U3| =23 8| £[2,3-b] g #R-8-Ld LA HYd 7}EHM]O]E(250
mg, 671 umol)E Ar 27| dloA == A 7}etth. TBAF(THF = 7 M M €A 7 mmol)
= H7ieta, €95 5 AZF ek 7 SFAIAY. I EES SEAT| A, F4 FFES 080 m) 2 3
A Z k. pHE 7(NaHCO) 2 ZA3ta, Ao adk 1 Al7F & HAAS oty EFAE0 M)z 2 3] ~E
g gste A =S Y DA ZA AT, S5 180 mg(98 D).
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, Harom), 7.06 (M, 1H, Hawm), 8.32 (d, J=5.4 Hz, 1H, Hgy), 8.40 (s,
1H, Harom)y 12,49 (br s, 1H, NHAr). BC-NMR (DMSO-dg), & (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

SFA] 49
8- (4-0| =-3-Z 2 R H| =) 3| 2| £ [2,3-b] T &} 2 -3(4H)-&

F

o
Q
N
S X
|
pel
H
tert-H8 2-FFQ2-4-(3-24-3,4-Us| =292 =[3,2-b] ¥ HR-8-I= A AL FIE2ntHo|EE 71X H]
E1& o]&3le] A IFgES AT, 5 191 mg(93%).

i
)
i

H-NMR (DMSO-ds), 8 (ppm), J (Hz): 5.21 ppm (br s, 2H, NH,), 8.52 (d, J=4.8 Hz, 1H,
Hpy), 6.89-6.82 (M, 2H, Harm), 7.05 (d, *Jrc=11.5 Hz, 1H, Haom), 8.17 (s, TH, Haom), 8.32
(d, J=4.8 Hz, 1H, Hp), 12.86 (br s, 1H, NHAr); *C-NMR (DMSO-de), 3 (ppm), J (Hz):
105.5, 108.8 {d, Jrc=21 Hz), 116.4 (d, Jec=6 Hz), 117.0 (d, Jrc=3 Hz), 118.0, 134.6 (d,
Jee=13 Hz),142.6 (d, Jro=9 Hz), 145.3, 150.8, 150.1 (d, Jrc=241 Hz), 152.1, 156.5, 161.7;
°F NMR (470 MHz, DMSO-de): 5=-131.2 ppm; LC-MS (m/z): 273.1(M+H, 100), rt=2.86

min.

Sk 50

- 125 -



[1112]

[1113]

[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]
[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

8- (4-o}m| =-3-(HEE] ) H = A]) J] 2] = [2,3-b] 7] -2 (1) -

s

o
T o
IN/ Nj
tert-F-9-2-(A 9 ¥ 2)-4-(2-=
0.4mmol)E 7}A|a1 v E

I~
a-
15 o] &3k, FA sit=S 984

FUEA AAJATHEL 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.

a+A] 51

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

~s

Q
(X
| Iz

N [

H

tert-%8 2-(WEHE2)-4-(3-4-3,4-U3| =25 2| =[3,2-b

mol)E 7AW B1E ol gstel, WA 32

o

S =]
Az 7

]

ol

10-1665143

2 H-8-d A Hl D 720l o] E (170 mg,

g A-8-dL A I 72 ulw o] E(110 mg, 0.3
(63 mg, 76%).

d2A o

"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.

a+A] 592

8-(4-o}1| =-3-FF Q. 2o 35 A])-3-w| & 9] 2] = [3, 2-b | 7] 2} X1 -2(1H) -2

F

0
\ﬁf
P
N N

=
Ak

tert-5-g 2-Z 20 24 (3-v&-2-22-1,2-03 =29 2[2,3-b]FZFA-8-A L&A HAd FIErH O] EES 71X

I 9 E1E o] REgth; & 96%.

'H-NMR (DMSO-ds), & (ppm), J (Hz): 2.48 ppm (s, 3H, CH3), 6.72 (d, 1H, J=5.3 Hz, Hey),
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)
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[1127]

[1128]

[1129]

[1130]
[1131]

[1132]

[1133]

[1134]

[1135]
[1136]

[1137]

[1138]

[1139]

[1140]
[1141]

SS50dl 10-1665143

8~ (4~o}m]| 2=~3~

mlu

-1m

2o A -2-vE 2 =[2,3-b] ¥ ZFH-3(4H) -2

F

(e)
A N\
lN/ N (0]
H

tert-5-8 2-ZFQ Z-4-(2-1€-3-34%-3 4-U3| =29 g E[2,3-b] ¥ FA-8-A=2A])Hd FEnIHo|EE 71X
I W E1S o] gsle] Al FFES 97 FEE AU}

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, He,), 6.81 (M, 1H, Haom), 7.02 (5, TH, Harom), 8.23 (d, J=4.8 Hz, 1H, Hey),
12,70 (br s, 1H, NHAR; "°F NMR (470 MHz, DMSO-de): §=-131.2 ppm; LC-MS (m/z2):
287.1 (M+H, 100), rt=3.20 min. :

SFA) 54

8-(4-o}n| =-2-FF 0 2 ¥ A F 2| = [2,3-b] T 2 -3(4H) -2

F NH,

Q
f\t/LNl
L~
N N [¢]
H

tert-FE-3-FF L 2-4-(3-%4-3,4-U3 =29 2 £[2,3-b] 9|7 -8-A G A A 7t = vl 0] E(335  mg, 0.9
mmol) & 7HA 3L WH Bl o8-8kl A 3hehaEs 24 ZHRA AATH164 mg, 67%).

'H-NMR (DMSO-ds), 5 (ppm), J (Hz): 5.66 (bs, 2H, NH2); 8.57 (d, 1H, Hpy, J=5.4 Hz),
6.72 (dd, 1H, Haom, 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 (5, ppm, DMSO-d8): -129.18, LC-MS (m/z):
273 (M+H, 100) , rt=1.45min.

Sk 55

8-(3-olr| = m A I e £ [2,3-b] 3 &H-3(4H)-&

o’i*NHz

l\ AN

N o
H

tert-5-9 3-(3-%4-3,4-H3 =298 %[2,3-b] 9 A -
g al

-AE A H I 28 0] E(226 mg, 0.638 mmol)ZS 7}
AaL ] ElE o] &35t BA stEES ofsh 34 k2!

AtH(132 mg, 0.519 mmol, 81%).

'H-NMR (DMSO-ds), & (ppm), J (Hz): 5.37 (bs, 2H, NHy), 6.30 (ddd, 1H, H,__ J=7.9Hz,
J=2.3 Hz, J= 0.7 H2), 8.35 (t, 1H, H,_, J=2.2 Hz), 6.50 (ddd, TH, H,, J=8.1 Hz , J=
2.0 Hz, J= 0.8 H2), 6.58 (d, 1H, H,, J =56H2), 7.11 (t, 1H, H,,,,, J=8.0H2), 816 s,
1H, H, ), 8.33 (d, TH, H,, J=5.6 Hz), 12.84 (5, TH, NH). C-NMR (DMSO-),  (ppm),
J (Hz): 105.03, 106.21, 106.83, 111.13, 118.24, 130.33, 145.30, 150.75, 150.78, 151.89,
154.70, 156.36, 160.82. LC-MS (m/z): 255 (M+H, 100).
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[1142] 8-(3-oln .| HA) I ] = [2,3-b] T 2F1-2(1H) -
ﬁi’“f
|
[1143] e
[1144] tert-§8 3-(2-524-1,2-Y3| =29 2] £ [2,3-b] T &2 -8-L A A D 7t 2 v 0] E(635 mg, 1.8 mmol)E 7FA] 1L

(2,3
B ElS o] &ste] #A ShehEs oFd 4 wARA AATH(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-olu| | A )-2-H DI 2 £ [2,3-b] 7] 271 -3(4H) -
f\I”I
] s
) ” o
[1148]
[1149] tert-58 3-(2-ME€-3-24%-3 4-t)3| =29 2] =[2,3-b] 9 Z}H-8-LS A H 7L 28| 0] E(190 mg, 0.5 mmol)
5 7ML WY 1S o]835te] HA SIES okt A nARA AATH120 mg, 0.447 mmol, 90%).
"H-NMR (DMSO-ds), 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] 3 58
[1152] 8-(4-oln| = dE] ) ¥ 2| =[2,3-b] I 2} -3(4H) -
S
ff’\
L
N N 0]
[1153] H
[1154] tert-58 4-(3-S4-3,4-Us| =292 % [2,3-b] &2 -8-LE| Q) A d 7 Ex}H 0] E(438 mg, 1.18 mmol)Z 7}A
I WY ElE o83t ¥Al sFgES A nAZA AJY. $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] 3 59
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[1157] -ZR2 02 4-(3-RE2EZF w3 E[2,3-b]T e -8-L 2 A])o}ld A

N N N
Lo
[1158]
[1159] tert-He 2-Z20 2 4-(3-R2Za 17 E[2 3-b]F e A-8-A LA A D28 6] E(100 mg, 0.23 mmol)=
ZFA 3 W E1S ol gdte] BAl SEES &4 wAlEA AT, F5%: 69 ng(87 %)
'H-NMR (DMSO-ds), 8 (ppm), J (H2): 3.76 (M, 4H, N(CH,CH,),0), 3.82 (m, 4H,
N(CH,CH2)20), 5.16 (s, 2H, NHp), 6.52 (d, 1H, J=5.3, Hp,}, 6.80-6.88 (m, 2H, Harom), 7.03
(m, 1H, Hawom), 8.55 (d, TH, J=5.3, Hp,), 8.82 (s, 1M, Haon); "°C-NMR (DMSO-de),
(ppm), J (Hz): 44.4, 65.9, 104.5, 108.7 (d, Jrc=21.2), 116.4 (d, Jrc=5.8), 117.0 (d,
Jrc=2.9), 122.3, 134.4 (d, Jrc=12.9), 135.9, 143.2 (d, Jrc=9.5), 150.2 (d, Jrc=240), 151.9,
153.2, 153.9, 161.6; F-NMR (DMSO-dg), 5 (ppm): -131.3; LC-MS (m/2): 342.1 (M+H,
100), rt=2.03 min.
[1160]
[1161] LA 60
[1162] 8-(4-opn] 1=—3-Z 2 0 & 7 2= A )N-w] &l 7] 2] =3, 2-b ] 7] &} 71 -3-0} 11
F
jops
Q
L
NN
[1163] H
[1164] tert-H8 2-ZF 0 2 -4-(3-(H ol )T g £[2,3-b] 7] &71-8-U %A T 7t EnpH o] E(65 mg, 0.17 mmol)E
A 3 W B1S o] &5te] 41 mge] XA BHEES A9ITH(85%).
H-NMR (DMSO-dg), 8 (ppmy), J (Hz): 2.95 (d, J=4.8, 3H, NHCHz), 5.17 (s, 2H, NH,), 6.45
(d, J=5.4, 1H, Hs,), 6.80-6.88 (1, 2H, Harom), 7.02 (M, 1H, Harom), 8.03 (br g, J=4.6, 1H,
NHCH,), 8.31 (s, 1H, Harom), 8.48 (d, J=5.4, 1H, Hepy);
BC-NMR (DMSO-dg), & (ppm), J (Hz): 27.1, 104.0, 108.7 (d, Jec=21.2), 116.4 (d, Jrc=5.6),
117.0 (d, Jre=21.2), 121.9, 134.3 (d, Jec=12.9), 138.2 (br), 143.2 (d, Jrc=9.3), 150.2 (d,
Jrg=240), 152.7, 153.1, 155.3, 160.1; "°F-NMR (DMS0-dg), 5 (ppm): -131.3; LC-MS (m/2):
[1165] 286.1 (M+H, 100), rt=1.87 min.
[1166] 4 61
[1167] 2-ZEF 0 2-4-(3-(4-"ME A AR -1-Y) F 2 = [3,2-b] F 2H-8-L & Ao d ™
.
jop
Q
el
N N r\(/\l
N,
[1168] ~
[1169] tert-58  2-ZF0 2-4-(3-(4-w g H Fet7-1-2) 9 2 = [3,2-b] 7] 2} 7 -8-AU LA FH| D7t 2 uhe| o] E(125  mg,

.
a Al =)
0.28 mol)& 7143 Wy E1& o gdte] ®Al B T4 wARA QAT F5F 76 ng(756).
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TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 2.24 (s, 3H, CHs), 2.46 (m, 4H, N(CH,CH,).NMe),
3.84 (m, 4H, N(CH,CH,):NMe), 5.16 (s, 2H, NH,), 6.49 (d, J=5.3, 1H, Hp,), 6.80 (m, 1H,
Harom), 6.86 (M, 1H, Hargm), 7.02 (M, TH, Harom), 8.53 (d, J=5.3, 1H, Hp), 8.83 (s, 1H,
Harom); *C-NMR (DMSO-ds), 5 (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,
Jre=9.4), 150.2 (d, Jrc=240), 152.0, 153.5, 163.8, 161.6; *F-NMR (DMSO-d), 5 (ppm): -
131.3; LC-MS (0.67 min): m/z C1sHzFNsO [M+H'T.0fl CHEF H| AbX|:365.1; & & X| : 355.1.

[1170]
[1171] 34 62
[1172] 8—(4-0}) x=-3-(H D E] ) F| =] )-2-w & 7] 2 £ [2,3-b] 7] &} {1 -3(4H)-&
s
/©/NH2
(e}
N.
I\ =
[1173] H
[1174] tert-4-¢ 4-(2-ME-3-24-3 4-t]3| =2 9] 2| = [2,3-b] I 1 -8- L ZA] )-2- (W E E] ) H I 7t 2} w o] E (131
mg, 0.3 mmol)E 7FA] 3L "WYY E1S o]&3te] A 3gES A Bz AAH97 mg, 99%).

"H-NMR (DMSO-dg), 8 (ppm), J (Hz): 2.37 (s, 3H, CHa); 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, tH, Hawm, J=2.6 Hz), 8.21 (d, 1H, Hpy, J=5.6 Hz), 12.69 (s, 1H,
NH). *C-NMR (DMSO-dg), 8 (ppmy), J (Hz): 15.6, 20.3, 105.0, 114.8, 117.1, 119.7, 120.8,
121.6, 143.7, 144.8, 145.3, 150.4, 156.2, 158.4, 161.0. LC-MS (m/z): 315 (M+H, 100) ,

[1175] rt=3.68min.
[1176] 314 63
[1177] 8-(4-ol1) =-3- (W E g Q) H 5 A])-3-d| & 9 2] = [2,3-b] 9] &Fx-2(1H) -
s
/©/NH2
? H
N 0
[1178] N "I

[1179] tert-53-g 4-(3-ME-2-24-1,2-t3| =2 9] 2| = [2,3-b] I 2 -8-L A )-2- (W E] ) H d 7} 2 v} v o] E (200
mg, 0.48 mmol)E 7FA|3L W E12 o] &3le] XAl ITES AN Bz AATH34 mg, 23%).

"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.

[1180]
[1181] A 64
[1182] 8-(4-oh| 2 hal-1-U S A -2-wW e 9] 2] ;£ [ 2, 3-b] T 2} -3 (4H) -
o,
I
AN N\
IN/ N o]
[1183] A
[1184] tert-38  4-(2-Wg-3-%4-3,

4-t3 =292 =[2,3-b] YA -8-Ld S A ) Yz eal-1-d Il 2ro] ES 7[X| 11
W E1S ol g3ty dA SFES oFs A mARA AATH309 mg, 0.971 mmol, FHA).
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[1185]
[1186]

[1187]

[1188]

[1189]

[1190]
[1191]

[1192]

[1193]

[1194]

[1195]
[1196]

[1197]

[1198]

SS50dl 10-1665143

"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+Al 65

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

® I
p o~
N N
tert-%2  4-(3-vE-2-%4-1,2- [2,3-b]FgA-8-Ld Az dd-1-U It 2ulHo| EE 71x| 31
W E1E o] &3t BA StEES oFeh A A=A FATHE54 mg, 1.11 mmol, 66%).

o ﬂ
o
y
fr
&
i)
k

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-%8 4-(2-op1=-3-8-4-3 4-43| =23 2| = [2,3-b] A -8-Ld A Y Z U -1-L I} 2nlH o] EE VXL
W E1S o] g3le] A 3FES oF3 B3 uAgEA IdUvH(207 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 25|34 )N N-t] W] & 9] 2] 23, 2-b ] 9] 2} 1 -3-0} )

F

o
[0}
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[1199]

[1200]
[1201]

[1202]

[1203]

[1204]

[1205]
[1206]

[1207]

[1208]

[1209]

[1210]

[1211]

SS90l 10-1665143

tert=9 4-(3- (el obr| o) 9 2] = [3,2-b] ] 2H-8-A 5 A])-2- = F 2 2o 7 2 upH o] S 71
ol &ste] WAl AA=(5% TBAR)E #lolx A mAEA i, o] g @AM ARSIt 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-ohr| te=8-(4-ohv| b ll-1-A 5 4] ) ¥ 2] = [ 2, 3-b ] 9] 31 -2 (1) -

tert-8 4-(3-o}n| -2-% 4-1, 2-t 3| =29 2] £ [2,3-b] ¥ 2h -8~ S A Yz - 1-d 7t 2nt o] EE 7FA] AL
WY ELS o] &3te] ®A FFES ofe BEA mA=A JATH198 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).

A 69

8-(4-ob ] b A-1-91 S 4] )-2-(E 2] B, 201 D) 9] 2] (2, 3-b] 9] e Q-3 (41D - &

'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]

8-(4-otm e} e all-1-U 2 A))-3-(EFZF o 2 v e) I g £ [2,3-b] 7 2}x1-2(1H)-&

Z* O
:Q;QQ

tert-58  4-(2-24-
O|EE 7HA 3L WY

"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).

(V) EAMAel S 28 E A x3 $-#ot

SEA] 70
1-(4-F22-3-(EgZFezvE)dd)-3-(4-(2-%4-1,2-g3 =2 Hg=
(AA-042)

[2,3-b] o] 2hl-8-d =

s==4

10-1665143

F~(EEFLzME)-1,2-t]3 =29 2| = [2,3-b]F 7 -8-L A Y2 &l -1-A 7} 2 v}y
E1& o] &3dlo] A FES A mAEA AATH222 mg, 0.596 mmol, 53%).

A)3d) §-2l o)

3 F1[Boco] Y3 (one pot) BHZE L o] hA|old|o]Ete] AZTHo|ALAoYO]E]: tert-FE 4-(2-34-1,2-
O3eaa g E[2,3-b] 9 atx-8-LdLA) A Id7LEnH 0] E(0.240 g, 0.67 mmol)S EZZFQ 2ol EAN2 ml)ol

g 2 AT E Ar B97) SlA AeolA wustAch. g 2

sholl A S 7], A3

1 ) 29ds THR(3 me) R EelEotwl(l nt)oll S AT 1-F 22 -4-olnAlop o] E2-(E2| &7 .20

eH)ulAl(0.180 g, 0.80 mmol)& UAS] H7lsta, &AS Ar &97] 3follA 45TCoA WA

[2,3-b] o] 2hl-8-d =

wekslelth, o1

SPEEIER I}

g, NS Wzt @ ey 3, nAAES IFEEdE 2 tolg JdHERRY ZAIAA FA JFES
Z:_}-dlq ﬂlﬂi/ﬂ !:N\Ij[‘(15 mg, 5% T‘E_r)
"H-NMR (DMSO0-d6), 3 (ppmy), J (Hz): 6.82 (d, 1H, J=5.5 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).
SEA] ’71
1-(4-F22-3-(Eg ZF 2 E)dd)-3-(4-(3-24-3 4-t 3| =2y g =
(AA-020)

Y “QC.
(XL,

tert=Fg 4-(2-%2-1,2-0)8 =232 £ [2, 3-b] M e H-8-A A H 7 2ulro]E 9 4-FRe-3-EdETowR

AEdd olaAlotlo] ES 7hXaL WY Fl& o&3te] ®A4 gt=a AN

- 133 -

o

& 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 ] T & -8-L A H ) $-
#loF(AA-016)
f 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 &R -8-d A A I 7t E2nHo] E 4 3-tert-F-E-5-0]2A]o}
ol E-1-p-Ed-1I-9&t&S 73 3 F1& o] &35t Al st=S AATHGFE 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-EU-1-7 & Z-5-Y)-3-(4-(2-= 2-1,2-t)3| =2 9] g £ [2,3-b] I 2 -8-L =2 A F ) $-
@l oF(AA-040)
H H‘(/\'%
N\n/N N’N
EI“
[1234]

[1235] tert-5F¥ 4-(2-54-1,2-U3| =29 2| =[2,3-b]H R -8-Ad F A H L7t 28IH o] E E 3-tert-F-E-5-0]A~A|o}
ol E-1-p-EY-10-T g} &S 7IA 2 WY F1& o] 835te] ¥A 3TES UG 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] 34 74
[1238] 1-4-F22-3-(EgZFoz2ve)dd)-3-(4-(2,3-1 5 4-1,2,3 4-HEZS| =29 g = [2,3-b] F & -8-I =
AN ) S o} (AA-050)
H H
NN CF,
1T X
(8] e Ci
R_o
(X
N N o]
[1239] H

[1240] 8-(4-obr| | A ) F] 2] = [ 2
g 7HA 3 WY F2E ol &

=
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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-(EgZFoa2dE)dd)-3-(4-(3-22-3,4-T3| =20 2] £[2,3-b] I &tx-8-UL&-A]) 1} = ehal-
1-<)9-dlo}(AA-012)
Ol 8 Ao
SRes]
o F
N
Xy
|
(O,
[1244] A

[1245] tert-5g  4-(2-22-1 2-t]8| =29 2] % [2,3-b] 9] g -8-A LA L} eral-1-A 7} =n W 9T om
S-EEEFEMEAY oA ool EE ZHA AL WY F1& o] &3t 3Al FFES AT (FE 69%).

_‘4
=,
2,
[m

TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.32 (d, 1H, J=4.8 Hz), 7.38-7.62 (m, 6H), 7.88
7.94 (AB system, 2H), 8.06 (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|ZZ2 o 2vE)dd)-3-(4-(1-24-1,2-1s| =239 8| £ [2,3-b] 9 &} H-8-L & A )L} Z ekl -
1-<4)9-dlo}(AA-037)
i e
Y X
o) Cl
ﬁff
[1249]

[1250] tert-58 4-(2-S4-1,2-Us| =292 % [2,3-b]Y e -8-d A )Yz eddl-1-d7l2n}Ho]E 2 4-F22-3-E
dEFLZHEAY o] Ao ESE JHAa WY F1&

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] LA 77
[1253] 1-(3-tert-F8-1-p-EU-1H-7 28} F-5-9)-3-(4-(3-L 4-3,4-T3| =2 9] 2| £ [2,3-b ] T 2} 21 -8-L =2 A| ) L} T &kl -
1-¢)$-#l o} (AA-033)
Doy
No N |
SaPy
o]
o}
H
Ly
Xy
[1254] NT N
[1255] tert-5-9 4-(2--1,2-0)3 =29 g 2 [2,3-b]F#d-8-d AU Z g -1-U 7 2up o] E 2 3-tert-HE-5-

IE
o] Al ot o] E-1-p-E A -11-¥] 2hE& 7W B F1s o] &ste] #A shehes AU (& 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] 3 78
[1258] 1-(4-F22-3-(Eg|ZF2 o 2WE)dd)-3-(4-(2-%4-1,2-1s| =23 8] £ [2,3-b] F&FH-8-L&A) = ekdl-1-
) $-doF(AA-013)
Ol i e,
SRAs!
Q © Cl
N,
N RN
|
N/ N\A[\O
[1259] H

[1260] tert-F8 4-(3-%4-3,4-93| =292 =[2,3-b] ¥ 2}
dEFozvEdd o]iAolo]ES 71X a1 WY Fl

tlo ™
o
S,

= =
olgste] FAl =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 o2 e)md)-3-(2-(MEE 9 )-4-(3-&4-3,4-T)3| =2 3] 2| £ [3,2-b] T 2} 31 -8-Y =
A Hd) - o} (AA-023)
™~
$ H H
oY
ST,
| N Nl CF,
N N"o
[1264]
[1265] 8-(4-opr) =-3-(WEE ) A5 A H & =[3,2-b] H 22 -3(4H)-= L 4-F2E-3-EfZFe2vdmyd o] iAo}
Yol ES VA2 ¥ 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 g E[2,3-b]Tz-8-L=
A Hd) - o} (AA-023)
) .
/@N\rﬁ cF,
S0
o] F
H
Ly’
}N/ N/
[1269]

[1270] HFH O F2: Ar B9]7] St A F4= DMSO(1 ml) = 8-(4-oln|x=-3-ZF 0 2 9|5 A)) 3 8] = [2,3-b] 9 2}2-2(1H) -
(21.4 mg, 78.6 npmol)e ‘AE 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]

SS90l 10-1665143

ALsta, AFA G4 AeolA WSt 3 AL F, FAL 1020 n)E AUNAT, FAL elstel] o
) delstit. BRAGx20 w)oz 2ELRte HA HTES Wl BuRA AU} F5F 30 m

"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-(EgZF o zve)gd)-3-(2-(MEE 2)-4-(2-24-1,2-0) 5| =29 g £ [2,3-b] ] &} 2 -8- =
AN ) $-dlo}(AA-045)

o T

8-(4-o}n| =-3-(WHE] Q) Hl =5 A J 2| =[2,3-b] T 2} -2 H) 2 9 4-F2I-3-EFSFoadddd oA o}
Yo|EE 71X 1 WY F2E o] &3&to] A 3ES A2 BEda AA(15 mg, 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.

SEA] 82
1-(2-ZF o 2-5-(EgZFozva)dd)-3-(2-(WEE 2)-4-(3-24-3,4-0)s| = 29 2| £ [3,2-b] ] &} 21 -8-4
S AN )92 oF(AA-024)

8-(4-on| =-3-(H D E] Q) H 5 A )9 2] £[3,2-b] B & H-3(41)-& 2 2-ZF o g-5-EgZTZo gy o]iA
oMol EZ 71 W F2E o]&ale] A IFFES BU2A AAUH26 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]

SS90l 10-1665143

1-(2-ZF ¢ 2-5-(ExgZF o 2ve)Hd)-3-(2-(MEE L )-4-(2-&2-1,2-t3| =23 8| £[2,3-b] T 2} -8-&
$2))509) 42 oh(AA-046)

s

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

8-(4-o}n| =-3-(WEE| Q) H 5 AN H A = [2,3-b]F e} -2(1)-& 2 2-ZFQ2-5-EFZF2rEnyd o]2A
oMol EE A1 MY F2E o] &35l FA| FFqES BUEA AAJvH(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-F-9-1-p-EY-1H-9 2}=-5-9)-3-(2-(HEHE] 2 )-4-(3-2-4-3 ,4-U 3| =23 g =[ 2, 3-b] ¥ 2} 7 -8-<
£20) 30 ) -2 o} (AA-017)

g H H
I
N

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

A R A AATHG ng, 8%).
TH-NMR (CDCls), 8 (ppmy), J (Hz):1.31 (s, OH, fert- Bu), 2.23 (s, 3H, CHy), 2.31 (s, 3H,
SCHy), 6.30 (s, 1H), 6.36 (s, 1H), 6.49 (d, 1H, Hp,, J=5.8 Hz), 7.02 (dd, 1H, Harom: J=8.9
Hz, J=2.7 Hz), 7.19 (m, 4H, Haom), 7-31 (d, 1H, Hyom, 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-(3-24-3 4-1 s =2 v =[2,3-b]¥gH-8-U =
A Hd) - o} (AA-025)

F

o'y

[#) © Ct
N,

s
N ﬁlo
8-(4-0hv] :e-3-F 0 2o A TP 2 [2,3-b] M epA-34l)-& 2 -ETFeedE-4-F 225 do]axoh]
F S A

°|EE 7HA I Y
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[1296]
[1297]

[1298]

[1299]

[1300]

[1301]
[1302]

[1303]

[1304]

[1305]

[1306]
[1307]

[1308]

SS90l 10-1665143

TH-NMR (DMSO-dy), 8 (ppm), J (Hz): 6.67 ppm (d, 1H, J=5.5 Hz, Hp), 7.06 (d, 1H, Haom),
7.30 (d, 1H, Harom): 7.86 (M, 2H, Haom), 8.12 (m, 2H, Hawm), 8.17 (8, 1H, Haran), 8.38 (d,
J=5.5 Hz, Hpy), 8.88 (s, 1H, NH), 9.92 (5, 1H, NH), 12.91 (br s, 1H, NHAr); 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 CpHisCIFaNsOg {M+H'T 0l CHEF X & XI: 494.06376; & & X & 494.08335.

Sk 86

1-(2-ZEF 0 2-5-(EfZFo2Wa)fd)-3-(2-ZF Q2 24-(3-224-3,4-1]3| =2 I E[2,3-b]¥FH-8-U=
AN ) $-dl o} (AA-026)

F
H
/@,ﬁ\[rN CFy
el
s} F
@Nl
=
N N o}
H

8-(4-opr| :e-3-FF 5.
o] EE 7 an Wy

2o 5 E[2,3-b] S A-3(4) - L 2-ZFQR-5-EfZF e 2 E-ydo| LA o}
F25 o]&sto Al SFES AT, & = 80%.

TH-NMR (DMSO-ds), 8 {ppm), J (Hz): 8.67 ppm (d, 1H, J=5.5 Hz, Hpy), 7.08 {m, 1H,

Harom), 7.34 (M, tH, Haom), 7-40 (m, 1H, Haom), 7.61 (M, TH, Haom), 8.17 (8, TH, Haom),

8.23 {1, J=8.1 Hz, Hypm) 8.38 (d, J=5.5 Hz, Hp,), 8.64 (m, 1H, Haom), 9.20 (s, 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 (mvz): 478.1 (M+H, 100), rt=5.04 min; HRMS (3.38 min): m/z
CoiHisFsNsOs IMHHTT Ol CHEH HI & XI: 478.00331; S & A1 4: 478.09355.

Sk 87

1-(4-ZFE22-3-(EgEFoame)ad)-3-(2-5F ¢ 2-4-(2-84-1,2-g3| =2 Ig%[2,3-b]Iz}
A F)§-# o H(AA-048)

g H
Q/NTQ\@CFE
L) ° Cl
H
K\INTO
o~ =
N® N

=

-89

do

8-(4-o}) =-3-ZF 0 R H| ZA) I 2] £ [2,3-b] 9 FH-2(1H)-& Z 3-EFZFoa2vd-4-FE2-7do| Ao}
OJEZ 7X|aL WY F2E o] &3dlo] A FFES Holx A Buea Ak, 5% 60 mg(79%).

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, Jre=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-38-1-p-EU-11-9 & EH-5-U)-3-(2-ZFQ Z-4-(3-22-3,4-U)3| =23 2| = [3,2-b] 7 &} A -8-U =
AN ) $-dlo}(AA-018)
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[1309]

[1310]

[1311]
[1312]

[1313]

[1314]

[1315]

[1316]

[1317]
[1318]

[1319]

[1320]
[1321]

N~

Ji}“zrm%
i N

= X
| N/ Nj\[\o
H

SS90l 10-1665143

8-(4-o] .=-3-FF Q2 H A 9] 2 12, 3-b] 9] 21 -3(4H) -2 B 3-tert—F-E-5-o] A op| o] E-1-p-F U -1H-]
=g 7 WY F28 ol &ste] EAl SES A uxeA dct ? T 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), 8.66 (d, J=5.6 Hz, 1H, ey H), 7.41-7.29 (m, 5H, Hawm), 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

(br s, 1H, NHaom); 'F NMR (470 MHz, DMSO-dq): 5= -1256.2 ppm;

LC-MS (m/z): 528.1 (M+H, 100), rt=5.07 min; HRMS (6.12 min): m/z CyaHasFNyNaOs;

[M+Na*] O CHE HIARI: 514.09090; & & Xl: 514.09051.

Sk A 89

1-(3-tert-F-g&-1-gI-1H-7 &} Z-5-9)-3-(2-ZF 9 2-4-(3-24-3,4-U 3 =29 2| £ [3,2-b ] &} 7 -8-U &

AN Ed) S 0HAA—019)

d&@

§-(4-0bu] 13- F 52 0 23| % X)) T 2] i [2,3-b] 9 2 -3 (A1)~ B 3-tert-FE-5-0] Aol o] B-1-3 d-11-5] 2}

& 7 W F2E ol gste BAl SFES AU
FE: 50 mg(60%)e] AHAN 314,

"H-NMR (DMSO-dg), & (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, Hawom), 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-de), 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, 129.3, 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}, rt=4.93 min; HRMS
(5.95 min): m/z CarHasFN;Os IMHT0| CH B K& K| 514.19974; B E X 514.19964,

Sk 90

1-(2-ZF 9 2-4-(3-W&-2-L4-1,2-T3| =29 2] £ [3,2-b] T &2 -8-L 2 A H Y )-3-(2-ZF 9 2 -5-(EF ZF

L Z2ve) s d) -2l o} (AA-049)

8-(4-0}m] =-3-Z 29 2 3
2AJOO| EE 7}A] 3L W

F2&
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[1322]
[1323]

[1324]

[1325]

[1326]

[1327]
[1328]

[1329]

[1330]

[1331]

[1332]
[1333]

[1334]

SS90l 10-1665143

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-(EgZF oz a)dd)-3-(4-(3-2-3,4-Ts| =21 2| £[2,3-b] T &H-8-dE] 2 ) #l D) 91
o}(AA-027)

Y oF,
Jenpel

8-(4-obm) =3 I E] ©) ¥ 2] = [2,3-b] ] ehd-3(4H)-2(36.7 mg, 136 umol) % 2-ZF Q0 2-5-EaZ20 2 ey
do|hAJold|o] E(22.5 wl, 156 pmol)E 73 W F2& o|&std %Al IFES At 5% 53 mg

(82%) .

TH-NMR (DMSO-dg), & (ppm), J (Hz): 6.40 (d, J=5.3, TH, Hp)), 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, Harn), 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, Jec=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), 186.9, 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 CHSF HIAX] =
476.07988;, =& X|: 476.07980.

a+A] 992

1-(2-ZF 9 2 -4-(2-W8-3-4-3 4-U3| =29 2| £ [2,3-b] T &2 -8-L AN HI)-3-(2-ZF 2 -5-(EF ZF
e 2de)Fd) - o} (AA-028)

Jenpos

—ETFLES-EYET Uﬂ% ddo]aAleblo]E H 8-(4-0}0] -3~ FF 0 B | A])-2-w 7] 2] % [2,3-b] 7]
221-3(40) -5 Wﬂ I F25 o] &ste] &4 setes 4. & 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-Fe-1-wd-11-9 &&-5-9)-3-(4-(2,3-t] 4-1,2,3 4-HEH3I =29 2] =[3,2-b] 7] 2} -8-L =
A)-2-5F 2 29 d)$-doF(AA-091)
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/@T N

o 0
H

IN/N 0
H

[1336] 8-(4-oln) =-3-ZF o 2 F = A) 1 2] £ [3,2-b] 3 &+x1-2,3(1H, 4H)-T] & (50 mg, 173 pumol) = 3-tert-FE-5-0]
2o o] o] E-1-3 I -1H-T] 2} Z (CHCly % 5.7 mee] 61 mM &4, 347 pmol)e] &S 743 Wy F2& o] g3}

o A stES WA nAEA AAY. F5F: 65 ng(71%).

[1335]

TH-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.28 (s, 9H, fert- Bu), 6.38 (s, 1H, prazoleH), 6.57
(d, 1H, J=5.3, Hgy), 7.00 (m, TH, Hawm), 7.22 (M, 1H, Hawm), 7.42 (M, 1H, J=8.3, Harm),
7.54 (m, 4H, Haom), 7.96 (d, 1H, J=5.3, Hey), 8.11 (m, 1H, Harem), 8.05 (s, 1H, NH), 9.10 (s,
1H, Harom), 11.81 (br s, TH, NH), 12.40 (br s, TH, NH); ®C-NMR (DMSO-dg), 3 (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, Jrc=9.8), 150.3, 151.6,
152.3 (d, Jrc=245), 154.8, 156.0, 160.8; *F-NMR (DMSO-ds), 8 (ppm): -124.4; LC-MS
(r/2): 531.1 (Mi+H, 100), rt=2.54 min; HRMS (3.07 min): m/z Co7HasFN705 [M+H']:

st b . =
[1337] Ol CHSF HIAMX] : 630.19466; = X|: 530.19433.

[1338] LAl 94

[1339] 1-(3-EFL2-4-(3-84-3,4-U3| =29 2] [ 2,3-b] H HH-8-I %A Hd)-3-(2-FEF L 2-5-(E| EF 221
) d ) $-dlo}(AA-086)

F H\”,H CF,
Ty X
o} F
S N\
P
N N o]
[1340] H
[1341] 8-(4-o}m) -2-ZF 0 2 H| =54 T 2| £ [2,3-b] & -3(4H)-2(50 mg, 0.18 mmol)S 7FA 2 WH F2& o] &3}
BA FIAES A BIEA AATH42 mg, 49%).
TH-NMR (DMSO-de), 5 (ppm), J (Hz): 6.60 (d, 1H, Hay, J=5.7 Hz), 7.27-7.30 (m, 1H,
Harom), 7.44-7.49 (m, 2H, Haron), 7.63-7.57 (m, 1H, Harom), 7.81 (dd, 1H, Harom, J=12.8 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, 1H, 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},

rt=2.65min. HRMS (El); m/z (M+H, 100) CzH12F:sNsO; Ol THEF A &K 478.0933, & F X:

478.0928.
[1342]

[]343] Sk 95

[1344] 1-(3-tert-Fg-1-v9-11-9 2}&-5-9)-3-(3-EF 22 -4-(3-F4-3,4-13| =2 ¥ 2| = [2,3-b] ¥ 2}X1-8-U &
A1) ) -2 oH(AA-087)

H H ;
F. NYN N\
]@ 0 L
0
|-
N

N o}
[1345] H

[1346] 8-(4-0}n| 1x—2-ZF ¢ 2 H3:5A])F 2 L [2,3-b] T & -3(4H)-2(50 mg, 0.18 mmol)< 7} 3 WY F2& o] &-3}<]
FA4 3t 2 Boea AATH26 mg, 28%).
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H-NMR (DMSO-dg), & (ppm), J (H2): 1.32 (s, OH, tert- Bu), 8.43 (s, 1H, CH), 6.58 (d, 1H,
Hpy J=5.5 Hz), 7.21-7.25 (m, 1H, Harom), 7.37 (&, 1H, Hmm- J=9.0 Hz), 7.43-7.48 (m, 1H,
Harom), 7.56-7.59 (M, 4H, Hawom), 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), t=2.861min. HRMS (El}: m/z (M+H, 100) Co7H24FN7O30l CHEH AH&HX]:
[1347] 514.1997; =3 X :514.2001.
[1348] 314 06
[1349] 1-(3-tert-F8-1-p-EU-1H-7 &} &-5-9)-3-(3-ZF . 2 -4-(3-4-3,4-Us| =2 9 2| £ [2,3-b] 7] &} 1 -8-U =
f\])ﬁﬂé)—‘%aﬂOHAA—oss)
F H N N,
A
Ciﬁl
[1350]
[1351] 8- (4-o| =—2-Z 2 ¢ R = AT F L [2,3-b] T & A -3(4H)-=(50 mg, 0.18 mmol)E 7R3 W F2& o] 835}
EA sItES 44 2EEA AATH26 ng, 27%).
TH-NMR (DMSO-ds), 8 (ppm), J (H2): 1.32 (s, 9H, tert- Bu), 2.41 (s, 3H, CHy), 6.41 (s, 1H,
CH), 6.58 (d, 1H, Hey, J=5.7 Hz), 7.21-7.24 (m, 1H, Haom), 7.35-7.40 (M, 3H, Hawm),
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 (EI): m/z (M+H, 100) C2g HasFN7 Oz Ofl CH8t H &HX]: 528.2153; =& X|:
528.2156.
[1352]
[1353] 34 97
[1354] 1-(2-ZEF 2 2-4-(3-EE2ZF =g 2[2,3-b] ¥ -8-d A Hd)-3-(2-EF L 2-5-(E ZF ez E)dAd)
$-# o} (AA-054)
F
,VL .NTK} CF,
(o]
Q F
L.
N N r\[j
O
[1355]
[1356] W F3r 2-EFQR2-4-(3-REZY I YE(2,3-b]IZH-8-L Ao (29 mg, 85 umol)S F THF(5
ml)oll 8AIA A AL AT}, 2-ZF o B-5-EZF o 2r|g-Fdo] Aol E(25 xl, 170 umol)
£ o] o Hrlstar, 3 Al F EE 3 Edo] THHAT. AAE A 0dS CHLLY &3lA7]a, A

27b A el M Ad AmviEelel ofsl] gAletgith. EtOAc® &2ldte] AP ES FA WEmx AT
5% 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]
[]358] SFA) 98
[1359] 1-(2-EF 2 2-4-(3-(M ol ) F | = [3,2-b] F 2H 8- 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,
S
o F
et
NS SN
[1360] H
[1361] 2-EF 025 (EYEFOZME)Ad  olnAolo]E 9 8-(4-o}n|-3-ZF Q. 2 A FHA)-N-WE I = [3,2-
bldg}d-3-0}71& 7kA|al W F2E o]-&3le BA FIES WA nAZA AATE. 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-dg), 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), 139.6 (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): LG-MS: m/z 491.0 (M+H, 100), rt=1.87 min; HRMS (6.65
min): m/z CasHioFsNsOs [M+H'] 0f LSt H At X|: 547.15116; =& x|: 547.15163.
[1362]
[]363] SFA) 99
[1364] 1-(3-tert-FE-1-Hd-1H-9 &E-5-4)-3-(2-ZF 2 2-4-(3-HEd-2-2 41, 2-13| =29 2| = [2,3-b] ¥ A -
8-d=A]) | d)9-2 oF(AA-041)
B N /7
oy
0]
(o)
H
S O¢ .
IN/ NI
[1365]

[1366] 3-tert-F-g-5-o] Aol o] BE-1-H d-11-F] &}E 2 8-(4-o}H] e-3-FF 2 2|5 A])-3-w ¥ 2] = [2,3-b] 7] g}zl
—2(1H)-&5 7HA 3 W F3S o] &3h3itt.
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[1367]
[1368]

[1369]

[1370]

[1371]

[1372]
[1373]

[1374]

[1375]
[1376]

SS90l 10-1665143

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-(2-2F 2 2-4-(3-(4- a9 H 2} 2-1-4) 9 g =[3,2-b] H &} 2 -8-L A ) H L )-3-(2-ZF L2 -5-(ETZF2
2 e)Hd) g2 oF(AA-056)

Feapen

Egon-s(EdZFoaue)Ad olaAcloE W 2-EFen-4-(3-(4-veue-1-2)5 2 E[3,2-
blsleh-g-ASA)obd RS AT Py F3E ol etel HAl HFES B WAZA AU F5F 30 mg

(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.

SEA] 101
1-(3-tert-F-€-1-Ad-11-9 & Z&-5-9)-3-(2-ZF 2. 2 -4-(3-(4-H g H g R -1-) T 2] = [2,3-b ] F &} 2 -8-<
S A E ) -2 o} (AA-053)

3-tert-F-g-5-o] AAjol|o| E-1-Hd-11-Fg}E 2L 2-ZF 0 24 (3-(4-H g7 HgH-1-¢) T g £[3,2-b] T &}
Z1-8-dL&-A)oldHE 71X " F3L o] &35l TA IAEL M A EA At FEZ: 44 ng(77%).

=
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[1377]
[1378]

[1379]

[1380]

[1381]

[1382]
[1383]

[1384]

[1385]

[1386]

[1387]

[1388]

SS90l 10-1665143

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.

S 102

1-(3-tert-F€-1-p-EU-1H-9 &}E-5-9)-3-(3-(3-2 4-3,4-0] 3| =2 9 & £ [2,3-b] F }Z-8-L LA H ) -
7l o}F(AA-006)

J@Aﬂé
sol @

8 (3-0}m] sl 5 A1) 2] (2, 3-b] M A A-3(4)-& @ 3-tert-3E-5-0] Al of|o]| E-1-p- B -5 25 S 74
2o R olgstel wA } b HM sA2A AUTHU6 e, 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’

Sk 103

1-(3-tert-F-E-1-Ad-11-3 &}&-5-U)-3-(4-(2-& -1, 2-H3 =20 g =[2,3-b] I HH-8-LAA) Yz ehal-
1-4)$-glo}F(AA-034)

Y
Ky O

8-(4-opr] mp Z2dll-1-I LA ¥ 2] £ [2,3-b] 9] 2hd-2(1H)-& 2 3-tert-H-E-5-0] ~A]op o] B-1-3d-11-3] 2}
*é"% 7}'X]J—~ o}'\:l F2E o]%— it iﬂi}‘i r:/\}\‘:]'(ll mng, 17%) .

o
ol
&
2
2
Lot
i)
it
tlo
=
1=
k]

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
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[1389]

[1390]
[1391]

[1392]
[1393]

[1394]

[1395]
[1396]

[1397]
[1398]

[1399]

[1400]

[1401]

SS90l 10-1665143

1-(2-ZF 0 2-5-(EgZFoavd)dd)-3-(4-(2-2 4-1,2-1) 3| = 23] 2] = [2, 3-b] 3] &} %1 -8-
1-)$-# o} (AA-038)

TFU
N0

= P
N N

ru9

LAY Z e -

8-(4-ohv] b2 & l-1-A S A) T2 £ [2,3-b] 9 #pl-2(1H)-& B 1-EF L 2-2-0| hAloplo| E-4-(EEF 02
WED)M AL 7FA 2 W F2E o] &3le] BA RS WAl pAg=A AYUH65 mg, 98%).

H-NMR (DMSO0-d6), & (ppm), J (Hz): 8.84 (d, TH, Harom, J=5.3 Hz), 7.38-7.42 (m, 2H,
Harom), 7.53 (¢, 1H, Harom, J= 8.9 Hz), 7.89 (t, 1H, Haom, J= 7.6 Hz), 7.70 (t, 1H, Harom, J=
7.7 Hz), 7.94 (d, 1H, Harom, 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, TH, Harom, J= 8.8 Hz), 8.4 (5, 1H, Haror), 8.68 (d, 1H, Harom, J=7.2
Hz), 9.47 (s, 1H, NHyea), 9.51 (s, TH, NHuea), 12.77 (5, 1H, NHizctame). *C-NMR (DMSO-
db), 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] CosH{5F4N503 Ol CHSH H& X 1 510.1184;
=F X : 510.1180.
4 105
1-(2-FF2-5-(EgEFezvd) v d)-3-(4-(2-ME-3-%24-3 4-t 3| =2 9 ] £ [2, 3-b] 7] 2} -8- L KA o}
Zekl-1-4)§-2loH(AA-014)

i’%@r

8-(4-opv i T &il-1-A S A -2-w & 9] 2] = [2,3-b] I 2}X-3(4H) -2 B 1-FF L Z-2-o]| Ao o] E-4-(ET
Zzozme)dlAS 71X 1 F22 o] gdle] ¥Al BAES okst BEA mA A AATH5E0 mg, 61%).

TH-NMR (DMSO-d8), 8 (ppm), J (Hz): 2.54 (s, 3H, Ma), 6.33 (d, 1H, Harom, J= 5.7 Ha),
7.40-7.43 {m, 2H, Hagm), 7.54 {t, 1H, Harom, 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, Haem, J= 8.4 Hz), 8.10 (d, 1H, Haram, J= 8.3 Hz), 8.19
(d, 1H, Harom, J= 5.3 Hz), 8.27 (d, 1H, Hawom, 4= 8.7 Hz), 8.70 {dd, 1H, Hawom, 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
(DMS0-d8), § (ppm), J (Hz): 20.51 (Me), 105.50, 115.97, 116.50, 117.29, 117.98, 119.22,
121.50, 122,07, 122.72, 124.89, 125.29, 126.35, 126.87, 127.38, 128.69, 131.71, 145,11,
145.67, 150.81, 152.39, 152.55, 154.38, 156.33, 159.10, 160.59. HRMS (El): m/z [M + H]
CogH47F4N503 0l CHEF HIAMX] : 524.1340; S HX|: 524.1324.

sk 106

1-(2-EF L 2-5-(EgEFe=2va)d)-3-(4-(3-Me-2-F4-1,2-1 3| =23 g X [2,3-b] I 2} -8-L A )

Zeel-1-9)--2 °H(AA-039)

Biz

8- (4= e b L S -1-0) A])-3-m] E 9] 2] & [2,3-b] 9 eh-2(1)-& % 1-FF 0220 2] oh]o] E-4- (27

&‘

Sas e
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s=595 10-1665143
ZEone)WAS A WY F2& ol&dte] WAl &S ok 4 wARA AATH28 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, Hawm}, 7.51-7.54 (M, 1H, Haom), 7.60 (t, 1H, Haom, J= 7.7 Hz), 7.71 (&,
1H, Harom, J= 7.6 Hz), 7.95 (d, 1H, Haeom, J= 8.4 Hz), 8.07 (d, 1H, Huom, J= 8.3 Hz), 8.22
{d, 1H, Haom, J= 5.3 Hz), 8.26 (d, 1H, Harom, J= 8.5 Hz), 8.68 {d, 1H, Harom, J= 6.6 Hz),
9.39 (s, 1H, NMys), 9.44 (s, 1H, NHyes), 12.66 (8, 1H, NHiatame). *C-NMR (DMSO-d6), 5
{(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]
‘CogH17F4N503 Ol CHEH HIAHK| : 524.1340; SF X|: 524.1341.

[1402]
[1403] 34 107
[1404] 1-(3-tert-2&-1-9d-1H-9) 2} ZF-5-9)-3-(4-(3-2 4-3,4-T) 3| =27 g £ [2,3-b]  Fe}x-8-ALA] )1}z etkal-
1-¢)§-#l o} (AA-008)
Ol
N. N
Y &
[e} N—N
Ly O
L
N N [o]
[1405] R
[1406] 8-(4-ojr b et -1-I A I 2 = [2,3-b] ¥ 2R -3(4l) -2 ZE 3-tert-F-E-5-°] A Aot o] E-1-3 I -1H-3] &}
£S5 7HA 3 WY F2E o] 85t ¥A IRHES o A w2 A ATH65 mg, 80%).
H-NMR (DMSO-d6), & (ppm), J (Hz): 1.29 (s, OH, fert- Bu), 6.39 (d, 1H, Haom, J= 5.7
Hz), 6.43 (s, 1H, Harom), 7.38 (d, 1H, Harom, J= 8.3 Hz), 7.44 (¢, 1H, Harom, J= 7.0 Hz), 7.55-
7.61 (m, 5H, Haom), 7.66 (t, TH, Harom, 4= 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, Harom, J= 8.6 Hz), 8.25 (s, 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), 8 (ppm), J (Hz): 30.10 (tert- Bu), 31.95 (ferd- 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, 156.486,
160.74, 161.31. HRMS (El): m/z [M + H] C31Ho7N7O3 0l CHEF X| A X: 546.2248;
gt
[1407] =& x| : 546.2250.
[1408] 34 108
[1409] 1-(3-tert-F-&-1-91d-11-7] &} E-5-¢)-3-(4-(2-" & -3-54-3,4-H 3| =2 9] g = [ 2, 3-b] F &2 -8-L S A Y
Zehel-1-4) -2 oF(AA-009)
O R HM
z
SRRy
o)
L O
l /
[1410] A B
[1411] 8-(4-olu| w2 Ell-1-L S A )-2-W e I £ [2,3-b] I &7 -3(4H) -2 2 3-tert-FE-5-0| A|ol| o] E-1-Hd-

1H-9]2}&S kA3 W F2E o] g&ste] A 3HFES oFst B3 AR AATHG6 ng, 71%).
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[1412]
[1413]

[1414]

[1415]

[1416]

[1417]
[1418]

[1419]

[1420]
[1421]

[1422]

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.

Sk 109

1-(3-tert-F-8-1-#9-1H-9 2} Z-5-9)-3-(4-(3-W g -2-% 2-1, 2- | =23 g &

Zed-1-d) -2 o} (AA-035)

H H
O NN
/
\ﬂ/\()/é
o] N—N

(o)

H

N o]

= e
N N

8-(4-ojn e T edll-1-U & A])-3-W I 2] =[2,3-b] ]
- &£S 7F 3 B F2E o] &8t §

"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.

Sk 110

1-(3-tert-3®-1-p-E A-1H-7] 2}5-5-2)-3-(4-(3-5 2:-3 4-T] 8| =2 7] 2] =

1-¢) -2l o} (AA-010)
Sy
oS
NP N Q
|
fﬁk

SS50dl 10-1665143

[2,3-b] ] e}1-8- L EA] )1t

A-2(1) - 2 3-tert-F-E-5-0| 2 A|o}|o]| E-1-7d-
A SIS WA mA2ZA AATHG0 ng, 41%).

[2,3-b] 9] 21-8-2 S A LhZ -

8-(4-obr| lm b ll-1- 5 A 9] 2] 122, 3-b | 9] 2PRI-3(4H) -2 B 3-tert-F-E-5-o] A op| o] E-1-= U -1H-¥] 2}
& # A 3

£S5 /A3 WY F2E o

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).

13C_NMR (DMSO-d6), 5 (ppm), J (Hz): 20.51 (CH), 30.11 (tert- Bu), 31.90 (tert- 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 (EI): m/z [M + H] CaaHpgN703 0/l CHEH H|AHXI :

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

[1424]

[1425]

[1426]

[1427]
[1428]

[1429]

[1430]

[1431]

[1432]
[1433]

[1434]

SS90l 10-1665143

Sk 111

1-(3-tert-Fg-1-p-EL-1H-9] &&-5-9)-3-(4-(2-W & -3-34-3 4-Y3| = 23] & = [ 2, 3-b] ¥ 2} 2 -8-L =
Az ed-1-d) -l o} (AA-011)

Y
Cox &

8- (4-o}r] b - 191 A 2- | W) 2] 5 [2,3-b 151 2h1-3(4I)-& R 3-tert-FB-5-0l A oh o] E-1-B -
-9 58 AT 3y P28 olgdtel EA SEES oFt REA nAZA AATHGT ng, 69%).

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-Fg-1-p-EU-1H-7 2E-5-94)-3-(4-(3-mE-2-5A-1,2-t 3| =29 2] £ [2,3-b] F] &} X -8-U &
AD U ERI-1-91) -2 ok (AA-036)

R0
I\
//

N

-2 9 3-tert-§-E-5-0] Aol o) E-1-E-

B (40} SR 1- 91545
3 22 AYQTH7L mg, 49%).

-5 S 73 WY F2E olg3tel Al BB WA 4

i
)
W
I
B
¢
c
)
>
s
=
2 =

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.

Sk 113

1-(3-tert-FE-1-p-EL-1H-9 &E-5-9)-3-(3-(2-F&-1,2-43| =29 2| = [ 2, 3-b] 2 -8-L A ) H d ) $-
#loF(AA-031)
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[1435]

[1436]

[1437]
[1438]

[1439]

[1440]
[1441]

[1442]
[1443]

[1444]

[1445]

[1446]

SS90l 10-1665143

@L”JLHL
oy e

8-(3-obvl w3l 3 A) M 2 K [2,3-b] 71 2HA-2( 1)~ 2 3-tert-RE-5-0] A opilo] E-1-p-EU-1H-T e & 714
S F22 ol gale] EAl BFES ok Bl wARA KO ng, 13%).

o ™

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.

A 114

1-(4~(2-0}P| =-3-54-3,4-U3| =21 2| = [2,3-b] J T -8-I S AN Y Z & ell-1-U)-3-(2-EF L 2-5-(EY &F
e 2de)Fd)$-d o} (AA-015)

i H
O NTN CF,
o] F
fj:NINHz
~
N )
H

20} v] re—-(4-oh ] s L R~ 191 S A1) 9] ] (2, 3-D] 9] b 134l R 1-3

=] =
gE2Fe2rE)wAs A WY F2E o] &

z o] Ao o] E-d-(E
she] Al BBE okH LEA 1A

$2-9-
22 AATH73 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-Z2F 0 2-5-(Eg|ZF o 2g) ) d)-3-(3-(3-24-3,4-1 3| =27 g £ [2,3-b] I 2} -g-F &~
o}(AA-007)

? NN
|/
N N o
H

8- (3ol ;=A== A ) T g £ [2,3-b] 7] 2}H1- 3(4H -2 2 1-Z2FQ2-2-0o| 2ol o] E-4-(EYZF o 2o e) Al
7P BY F2E o] 83l ¥Al IEE A2 AATHE0 mg, 42%).

] S
=

tllo
m
é
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[1447]
[1448]

[1449]

[1450]

[1451]

[1452]
[1453]

[1454]

[1455]

[1456]

[1457]
[1458]

[1459]

SS90l 10-1665143

"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.

Sk 116

1-(2-ZF e 2-5-(EgZFoavd)#dd)-3-(3-(2-&4-1,2-t3| =21 8| £ [2,3-b] ¥ & -g-d 2 A Hd ) 4
o}(AA-032)

o] : N N
H H H
| X NTO F
~ =
N N

8-(3-obn| =Hl B A I F = [2,3-b]F 2 -2(1H)-2 D 1-ZF 2 2-2-0] Aol E-4-(EYZF o 2 e) xS
AL W F2E o] g3kl EAl BFES WA uAZA AATHUI ng, 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 CHEH A AkX|: 460.1027; = A X|: 460.1025.

Sk 117

1-(2-ZF ¢ 2-5-(EgZRozvE)ud)-3-(4-(2-1&-3-24-3 4-T)3| =29 2] £ [2,3-b] T & 2 -8-D & A] )-2-
(g el 2)ud)$-doF(AA-060)

X 1

8-(4-obn| :=-3-(HH ¥ @) 3| 5 A])-2-w[ & 9] 2] %= [ 2, 3-b] 9] 221 -3(4H) -2 % 1-FEF L =-2-o|hAJoldo]| E-4-(E
gEFezre)ilAs 7hAa W F2E o]8sko] A 5}5“3% ‘%*—'i A ZA A

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 &} =-5-Y )-3-(4-(2-W & -3-24-3 4-0) 3| =29 &) £ [2,3-b] ¥ &} 2 -8-L 2 A] ) -
2-(HEE]l Q) d) -2l oF(AA-061)
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s ‘(\%
H H 74
N.__N |
lops
o o]
R N\
fII
N N o}
[1460] H

[1461] 8-(4-o}m| =-3-(H| & E] Q) 7|
o] -1H- J]I:q_z__g 7}—1151 HH@

E-1-%

SAD-2-w " 9] 2] = [2,3-b] 9] 2Fx1-3(4H) -2 R 3-tert—FE-5-o]AA]of| o]
F25 ol &3t A 3gheas A LAZA AT ng, 20%).

[e]

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):
m/z (M+H, 100) CaoH31N703S0l CHEF Al&HXI: 570.2281; = x| : 570.2282.

=

[1462]
[1463] 3 119
[1464] 1-(3-tert-F-g-1-(6-mSA] ¥ 2] 9 -3-2)-11-¥] &} Z-5-Y)-3-(2-EF L 2-4-(3-8 4-3,4-U3| =20 g =[2,3-
b] 3 2Fzl-8-A %A # ) -l o (AA-062)
- Hﬁ(j)<
[
ep e
o]
Q =3
ol
& o
N~ N7 o N
[1465] H
[1466] 8-(4-opn| :=-3-ZF 0 2= A]) 7] ] £[2,3-b] T FF-3(4H)-2 L 5-(3-tert-F-E-5-0] A A ol o] E-1H-3] 2} Z-
1-)-2-wEA T YIS 7HA 5 B F28 o] &35t A SHES WA A 2ZA AATHE mg, 7%).
"H-NMR (DMSO-d6), 5 (ppm), J (Hz): 1.7 (s, OH, tert- Bu), 4.40 (s, 3H, CHy), 6.93 (s,
1H, CH), 7.15 {d, 1H, Hpy, J=5.6 Hz), 7.36 (d, 1H, Haom, J=8.8 Hz), 7.51 (d, 1H, Haroms
J=8.4 Hz), 7.59 (dd, 1H, Haom, J=11.7 Hz and J=2.6 Hz), 8.31 (dd, 1H, Harem, J=8.7 Hz
and J=2.6 Hz), 8.58 (s, 1H, Hargm), 8.68 (bs, 1H, Haram), 8.75-8.82 (m, 4H, Hey +Harom),
11.95 (bs, 1H, NH). *C-NMR (DMSO-d6), 5 (ppm), J (Hz):: 40.3, 42.6, 63.6, 106.0,
117.3, 118.5, 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, 166.5, 171.8, 172.2, 173.6. F-NMR (&, ppm, DMSO-ds): -
[1467] 126.99. LC-MS (m/z): 545 (M+H, 100) , rt=2.58min.
[1468] A 120
[1469] 1=(3-tert—-"-1-(6-m 5| 9] 2| -3~ )~ 1H-] 2}5-5-2 ) -3~ (2- (M H] &) -4-(3-52-3,4-T 3| = 23] ¢ &2 [2,3
-b] T FFR-8-L = A]) # D) 92 o} (AA-063)
o
S
H HM
@ e
o]
[1470]
[1471] 8-(4-on| :=-3-(H Y B Q) H 5 A ) ] 2] £ [3,2-b] 7] 24 X1-3(4H)-= R 5-(3-tert—FE-5-o] 2 A| ot o] E-1H-F] 2} &
W F2E o] &35t BA stEES WA nAEA AATHIT mg, 53%).

el -2 B A S A
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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] SLA] 121
[1474] 1-(3-tert-F8-1-(6-M S ¥ 2 P -3-2)-1H-9] 2} Z-5-Y ) -3-(4-(2-W &-3-24-3 4-0) 3| =29 2 % [2,3-b] ¥)
2 H-8-d A )-2-(HEE] ) 3 d ) $-2l| o} (AA-064)
e
N N
T
0 0 =
N No /
L
N N o]
H
[1475]
[1476] 8-(4-o}r| =-3-(HEE] ) F| A )-2-w & F] 2] = [2,3-b] I 2F-3(4l) -2 H  5-(3-tert-FE-5-0] 2 A|o}|o] E~
H-F#E-1-9)-2-vWEAFYHS 7HA 3 B F2E ol&sty wAl IFES WA TAZA AJTH33 me,
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),
t=2.63min. HRMS (E1): m/z (M+H, 100)CogH3oNgO4S 0l CHE H AKX : 587.2183;
[1478] SLA] 122
[1479] 1-(3-tert-FE-1-#d-11- 2E-5-U)-3-(4-(2-H&-3-842-3,4-0) 3| =2 9] 2| = [ 2, 3-b ] F] 2 -8- L = A] )~
2-(v e )3 d) -2l o} (AA-065)
e %\2<
H H /7
e
Q
o)
I
i s
N N (o}
[1480] H

[1481] 8-(4- O}Uh—s (Mg g )
31 v}

EAD)-2-w e 9 2l [2,3-b] T g2 -3(4H) - 2 3-tert-F-E-5-0] Aol o] E-1-
d-10-928£S 714 W F 3

I F2E ol &3ste] XAl SES WY A=A AATH45 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=2.8 Hz), 7.39-7.42 (m, 1H, Haom), 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, 145.5, 149.8, 150.4, 152.0, 156.2, 158.8, 169.9, 160.7. LC-MS (m/z): 556

(M+H, 100) , rt=2.66min. HRMS (El): m/z (M+H, 100) C2o Hzo N7 OgS Ol CHEt HI AR :

[1482] 556.2125, 5 X|: 556.2125.
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[1483] 34 123
[1484] 1=(3-tert--"-1-9d-1H-] 2}5-5-)-3-(2- (M D ] & )-4-(2-F2-1,2-H 3| =29 2] = [ 2, 3-b | 9] 231 -8-d =

AN ) $-dl o} (AA-066)

S/HH
N N— 1
NN
! @
H
l\N o
//

[1486] 8-(4-or) =-3-(WEE] Q) F =5 T 8] =[2,3-b] T &} 2 -2(1H) - 2 3-tert-F-E-5-0] AA|ol o] E-1-9| d-1H-1
gE£S 7R WY F2E o] &3] ¥A é}ﬂ%% AZA Bdza AATH54 mg, 59%).

[1485]

"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] g4 124

[1489] 1-(3-tert-F-g-1-99-1H0-9 2} Z-5-9)-3-(2- (M D E] Q) -4-(3-2 4-3 4-U 3| =29 2] £ [2,3-b] 9] &} 1 -8-U =
AN )$-d o}H(AA-067)

ETL}

[1491] 8-(4-o}m) =-3-(HEE] ) H A F 2] =[3,2-b] 3 &} 7 -3(4H)-& 2 3-tert-FEl-5-0] AA| o} o] E-1-H| d-1H-T]
S 7N Y F2E olgste HA SEgES NN BHEA] Y175 mg, 97%).

[1490]

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-(wdolm| =) T 2] =[3,2-b] ¥ A -8-L 2 A )-2-FF 0 29 )-3-(2-FF 2 2-5-(EfEF o2
) d)$-do}(AA-068)
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[1495]

[1496]

[1497]
[1498]

[1499]

[1500]

[1501]

[1502]
[1503]

[1504]

[1505]

[1506]

SS90l 10-1665143

F u wH
Sgbem
0 O

N

(L
/N/ [l\]/

N

8-(4-opn| =-3-FF . 2o 5 A )-N N-t] v & 3] 2] ;= [3, 2-b] o] e} -3-o} 7l
Z 2o eSS 1A 5 W F2E o] 83le] TA IFES WA A=A

==

Q B2-2-0| 2 A]olY|o]| E-4-(E
AQt. 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-Fg2-1-9d-1-9] 2}F-5-Y )-3-(4-(3- (T & o}n| ) T3] 2] = [ 3, 2-b ] ] 2}F-8-U & A ) -2-F F 2 2 7
)99 o} (AA-070)

A H\/\,/k
Jep dfk
N
S
T

8-(4-0}n] :=-3-Z-F 0 2 W = A])-N N-U & 3] 2| = [3,2-b] 9 & zl-3-0}71 & 3-tert-HE-5-0] 2 A o}|o] E-1-5
Q-1 2ES /T 0y F2E ol gdte]l AAES AR uARA QAT FE5F 65 nz(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.

sHA 127

3-tert-F-g-1-(4-(MEd xd) s d)-1H-7] 2E-5-0}7]

f \
HZN/F’)NL

N

4- (uﬂ%*ﬂa)ﬂ] sl=gbdl 9d4bed(1.133 g, 5.09 mmol) B 4,4-UHE-3-S AU EH(0.697 g, 5.57
mmol )& AlFFste] 100 mee] T+ vle EEk~Fo] YAt EtOH(42 mé) 5 0.2 M HC1S H7bstar, degds 27
Az %‘ﬂ' 714 EFetla, o] Az et BE AV FAF &aEo] F SHE ATt &4 1 M NaOH(F
A)(~16 ml)ZE pH 12-132.2 3 A]7]aL, EtOAc(70 ml)E H7}3tar, 224-Al(biphasic system)E 5 ¥ &<t 4

RLN
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[1507]
[1508]

[1509]

[1510]

[1511]

[1512]

[1513]

[1514]
[1515]

[1516]
[1517]

[1518]

SS90l 10-1665143

o,

A P=2

ne

Ak,

i

8] wwkehlty. frlSe @elstar, AxARl F(NgS0,), ofdsta FFAIA A4 2

1.42 g(95%) .

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).

A 1928

CHCL, & 3-tert-F-E-5-o]aAop o] E-1-(4-(MEH L) 3l d)-1H-v] }£ 9] &)

3-tert-FE-1-(4-(HEAd ) A d)-1H-3 &=-5-0}71(295 mg, 1.01 mmol)S AlFF3ste] 100 mLe] T ¥vte =
Ao ¥ar, CHClo(20 me) 2 X3} 4] NalC03;(20 md)S 7l AAE 234415 wikslar, 0C= 37t
131, o]ojA 30 %o ZAA %f?"o‘ﬂ Z 1.9M Z241(1.06 m¢, 2.02 mmol)So.2 A7} g sldtt. E3dES 10
Tt A4s] wwkela, , 10020 m)Z MAgstar, AE&AIZ F(MgS0y), oJ33star 10 m=E

N

17

A

_‘6[‘_
wEA7A A 3] 100 M £ ATE. IR (v, em )i 2260 (N=C=0).
SEA] 129

1-(3-tert-Fe-1-4-(HMEd ¥ D)o d)-11-3) &} &-5-9)-3-(2-FF 2 Z-4-(3-F -3 ,4-U 3| =23 ¢ X[ 3, 2-
blo g7-8-U &A1) Hd ) S| o} (AA-090)

jennt
4
o [e]
»e!
= O+
N N =S
H Oo’\

CH.C12(5.8 me, 0.58 mmol) = 8-(4-oln|x-3-ZF ¢ 2d| =) E[2,3-b]3 &Fx-3(4H)-&(56 mg, 0.206
mmol) & 3-tert-FE-5-o]LAloldlo] E-1-(4-(HEAHA T ) Hd)-1H-T}=2] &N 7Ix| W F2E o] &3}
%tl. Biotage 25tM AH oA AZvlEIH Y & FA| SJFES 41% 5550 mg) = 4 DA ZA .

"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-5-g-1-(4-(MEH ¥ d) ol D)~ 13 2} E-5-9)-3-(4-(2,3- U % 4-1,2,3,4-H Ee}s| = 2 9] 2] = [ 3, 2-
bl 2px1-8-A A )-2-&F 2 23 d ) 5-2l| ©H(AA-092)
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NN s
¥ G
"
N _.O
N Ir:li OO;S\
[1519]
[1520] CH,C15(6.8 mf, 0.41 mmol) 5 8-(4-o}m|:-3-ZF 2 23 :5A) Y =[3,2-b] ¥ 2}7-2,3(1H, 4H)-t)->(58 mg, 101
umol) % 3-tert-Fe-5-o] AAjoljo] E-1-(4-(WH A T ) Ed)-1H-9 &9 0.06 M €4S 71X W F2E

ol-g3stth. FA sFES WA uAEA ATt F5F: 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):
n m/z CogMzrFN-06S [M+H'] Ol THSH HIAHXI: 608.17221; & F X1 608.17142.
[152

[1522] 34 131
[1523] 1-(4-(2,3-t%4-1,2,3,4-HEHI| =29 2| =[3,2-b] | &R -8-L FA])-2-FF L. ZHd)-3-(2-ZF 2L Z2-5-(E
g EFo2vE)Hd) -2 oH(AA-072)

[1524]
[1525] 8-(4-o}r) =-3-ZF 0 2 9|5 A1 g X [3,2-b] Y 8}21-2,3(1H,4H)-T] & % 1-ZF 2 Z-2-0] A Ao} E-4-(E
EFe2da)wAS A3 WY F2E o]&ste #A FFES oA nARA Y. F5F 52 mg

(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;
[1526] HRMS (3.06 min):m/z Ca;H:oFsNsNaO, [M+Na*T0ll CHEH HI4FXI:516.07017; =& X| : 516.06998.

[1527] 3k 132
1-(3~tert-F8-1-H9d-11-9 8} &-5-U)-3-(2-ZF Q9 2 -4-(3-E2Z ] =3 2| = [3,2-b] 7 2} -8-U = A] ) 7]

d)$-dloF(AA-071)

[1528]

QI
21

[1529]
[1530] 4 TMR(GS ml) F 2-F e R-4-(3-R2Ee) w9 R [2,3-b] 7 2 -8-U & A obd (47 mg, 138 “monq 8
& 0TolA 3-tert-Fe-5-o]Aopdlo| E-1-dd-1-¥ &}E2] &N (CULL, T 1.1 mee] 0.25 M &, 275 u

Ao 1 A7 T (20 m)S A7 ea, &

™

mol) .2 A ejsitt. A 3ol Ak FAd=7] Al#skslaL,
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A AL Rt oS MeOH/CHLCI,(1: 1)l G715, Aejgh A oA ZuA

L= R M

)

%, AAMES EtOAc

S 0% WA 20% MeOHS] iz &jate] AAHES AA BAZA 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] 3+A 133
[1533] 1-(3-tert-F-g-1-p-Ed-1H-YJ&H=£-5-4)-3-(2-ZF Q2 E-4-(3-REZ | =4 g % [3,2-b] ¥ 2} 7 -8-L-=-A] ) 7|
g)%a]O}(AA—mS)

J@”““
N
(o]

g
0
N
e
N” NJ\N/\
[1534] o

[1535] 2-ZFQEA-(3-RE AL x)otdd % 3-tert-F-E-5-0] Aol o] E-1-3<-1H-
AebEs 7 By Y

Zg| w9 g %= [2,3-b]d] Z7-8-
F2Z2 o] &sle] AAHES A w2 AUk, FEF 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 &}Z-5-4)-3-(4-(2,3-t] 2 A-1,2,3 4-H EZs| =29 & = [3,2-b] 9 &} -8-Y

2A)-2-2F 2 2Hd) - o} (AA-074)

[1539]

[1540]  8-(4-ovm-3-Z% 0 23 %)) ]2l 2[3,2-b] 9] e}
U-1-7] S 7P 3 g F2E ol g3te] BA

1-2 3(1H,40)-t)& 2 3-tert-F-E-5-0] Ao} o] E-1-p-&
A DA ZA AAY. S5 33 mg(44%) .

Job P
~

wo

mlo

1=

i
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[1541]
[1542]

[1543]

[1544]

[1545]

[1546]
[1547]

[1548]

[1549]

[1550]

[1551]

[1552]

[1553]

o
J
Jm
Qﬂ

10-1665143

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.

Sk 135

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

Qkﬁ%
solly!

8-(3-obv w3l 35 A]) 2] 52 (2, 3-b] 9] eh1-3(4H)-& % 3-tert-FE-5-0] AAlohv o] E-1-s - 1H-5] ehE & b4 L
U P22 o] §ato] 4ﬂ~§% 2 ofgh 34 wA|2A] PUCHOT ng, 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.

3t 136

1-(3-tert-3El-1-5] 9 -9 21 5-5-20)-3-(3-(2-% 21, 2-0) 8] = 2. 9] 2] 5 [2, 3-b] 9] 2} 18- 5. 4] 1) $-2l o}
(AA-076)

)J\ /)N
sodle

8-(3-o}m x5 A T ] L [2,3-b] T 27 -2(1H)-& 2 3-tert-F-E-5-0] Aol o] E-1-#|d-1H-9] 2} &S 71A 1L
W F2E o]l &3ty dA EES A A ZA AT mg, 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.

Sk 137

1-(4-(2-0}7) =-3-2-4-3  4-U] 3| =2 1| ¢ = [ 2, 3-b ] ¥ 2R -8-Ld S A )y Z &hall-1-9 ) -3-(3-tert-F-E-1-p-5 Y-
-3 2}&-5-4 ) $-2l| o} (AA-077)
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DU
Ne_ _NH,

[1555] 2-o}m] te-g-(4-obn] e} m g
A-1-d2E& 7 Wy

[1554]

)

#-1-2 % D= E[2,3-b] T 2F1-3(4H) -2 3-tert-F-E-5-0]| A AJolo| E-1-E
F2= s b TAZA AATH46 mg, 51%).

TH-NMR (DMSO-d8), 5 (ppm), J (Hz): 1.28 (s, OH, fert- Bu), 2.40 (s, 3H, Me), 6.30 (d, 1H,

Harom, J= 5.5 Hz), 6.39 (s, TH, Harom), 7.22 (d, 1H, Harom, J= 8.3 Hz), 7.37 (d, 2H, Harom,

J=8.2 Hz), 7.46 (d, 2H, Harom, J= 8.3 Hz), 7.56 (t, 1H, Harom, J=7.5 Hz), 7.63 (. TH, Haroms

J= 8.0 Hz), 7.86-7.91 (M, 3H, Haom), 8.06 (d, TH, Hawom, J= 8.5 Hz), 8.72 (s, 1H, NHurea),

9.05 (s, 1H, NHurea), 12.58 (s, 1H, NHiaciame). "°C-NMR (DMSO-d6}, 8 (ppm), J (Hz):

20.50 (CH,), 30.11 (tert- Buy), 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, 120.58 (2*C), 131.26,

136.07, 136.67, 137.12, 142.95, 143.56, 146.12, 151.71, 152.21, 162.72, 157.14, 160.43.

HRMS (El): m/z [M + H] C32HagNgO03 Ol CHEF HIAX] : 575.2514; &8 X(:575.2518.

[1556]
[1557] 34 138
[1558] 1-(3-tert-FE-1-p-E Y-1H-T &&-5-4)-3-(3-(2-ME-3-54-3,4-U3| =2 9 g = [2,3-b] H &2 -8-L &
AD#d)§-2lloH(AA-078)
Q\ L /FHL
[1559] '

[1560] 8-(3-o}m] ¥ = A -2-wE 3 2] =[2,3-b] W -3(4H) - L 3-tert-F-E-5-0] 2 Ao} o] E-1-p-EU-1H-¥] 2}=
& 7Pa g F2E ol gdtel A SRES WA wA=A AUTHEY ng, 57%).

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

[1561] (EI): m/z [M + H] CagHooN703 Ol CHEF HI&FX] : 524.2405; £ & X| : 524.2408,
[1562] 3t 139
[1563] 1-(4-(3-0bM] =28 -1, 2-T] 8] = 2 9] 2 1 [2,3-D] 9] 2} 8- S A U L&l -1-9)-3-(2-EF LR -5-(E2) EF

L 2de) s d) -2 o} (AA-079)

H H
O N\”/N CF,
O 0 U
o F
H
N.__0

= s
N

[1564]

[1565] 3-ohu] ie-8- (4=t e 2 & - 1-A KA 9 2] = [2,3-b] F 2F-2(1H) -2 2 1-EF2-2-0|hAo[o] E~4-(E
ZE2oaWe)HAS /A1 Y F28 olgdte] BAl S3ES FA/Q AN nARA AATHEL ng, 38%).
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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] (El): m/z [M + H] CagHooN7O3 Ol CHEF K| &FX] : 524.2405; & F X| : 524.2408.
[1567] A 140
[1568] 1-(4-(2-0pH] :2-3-F A3 4-T 3| E2 T 2 £ [2,3-b] ¥ 2} -8-A S A )2 eall-1-9 ) -3-(3-tert-F-E-1-9 -
-3 2} Z-5-21) S g o} (AA-080)
fI INH
[1569]

|
w
~
N

[1570] 2-op| :==8-(4-ofv] =1t

Tetd-1-d2A) ¥ g =[2,3-b] ¥ 2} M- 2 3-tert-FE-5-0] L Aol o] E-1-H
d--TPEL AT o )

= Z

W F2E& o]&3t ShetES oFst w34 nAEA FATHT0 mg, 80%).
"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]

[1571] Ca1HogNgO3 0l CHEH H|AHXI:561.2357; S& | : 561.2351.

[1572] g4 141

[1573] 1-(4-(3-0bm) 12~ 8 2a-1,2- 1) 8| = 23 2 12 [2, 3-b] 3 2} -8- 2 S A ) U Z & el-1-9))-3-(3-ter t - F-&-1-7 9 -

-] 2 2-5-21) -] o} (AA-081)

% o<
i -

N/ N/ NH
[1574] :

[1575] 3-o}u]| =-8-(4-ofu] L} 3E

= 3-tert--g-5-0] Ao} o] E-1-7]
-1y EES 7 A W

ARA AATH46 ng, 44%).

j=3

- 1-L A 2 [2,3-b] 2 -2(1H) -
W P2 ol gele] HAl HEES FA/20A

=)
hal
H A=

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
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[1578]

[1579]

[1580]

[1581]

[1582]

[1583]

[1584]

[1585]

[1586]
[1587]

[1588]

[1589]

SS50dl 10-1665143

o
)§-2l o} (AA-082)

bl
—_

8-(4-olr) e 2 - 1-A A -2-(ER| S F 2 e)H 2| =[2,3-b] ] & -3(4H) - <
Yol E-4-(EgEF o2 re)wAlS 71X Ho“ﬂ F2E o]&3le] %Al SI3HES ofst A 1A
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]
CogH14F7N5O3 0]l [H 2t H Ak Z| 578.1058, = & X| :578.1064.

SHA] 143
1-(2-EF2-5-(EgEF &
Q)
=

A-8-L A eal-1-

HTHD/CFS
vod

8-(4-obm mp L et -1-U 2
Yol E-4-(EZF o2 e)HAS 7Fx 1 o“?.ﬂ F2E ol g3t %Al IFES oFst 3N 3

mg, 5%).

o
)§-2l| o} (AA-083)

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):

m/z M + H]CogH14F7N503 0| CH 3t A Atx|: 578.1058; % & x| : 578.1051,

(VI1) ofm=2o] 3stAd

1. B4AR SAZTY Az olnje

3t 144

- 163 -

2rE)Ad)-3-(4-(3-Z42-2-(Eg ZF L2 Y)-3 4-t3| =2y 8| &

Zre)Hd)-3-(4-(2-FA2-3-(EFEF L 2vE)-1,2-13 =252 =

AN-3-(Eg)ZF o 2w e)d e =[2,3-b] g e}d-2(1H)-2 % 1-ZF 2 Z-2-9]

[2,3-b]d] &}

N ARV

24 AATH(31

[2,3-b]d] g}



[1590]

[1591]
[1592]

[1593]
[1594]

[1595]

[1596]

[1597]

[1598]
[1599]

[1600]

[1601]
[1602]

SS=50l 10-1665143

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)

WU Gl 8- (3o a5 AN I 2 =[2,3-b] ] 2R -3(4H)-2(43 mg, 0.169 mmol) % T]o]AZZHo|Eolrl(44
©, 0.254 mmol)<S F<= THF(5.0 m¢) FolA EFg3ln, -EZZSF2HEAMZY F2eo|=(57 mg, 0.254
mol)E H71EA. o] EFES 17 A Bot 7ME FFsG Y. Ao WA T, &S AF Sl A

AAFAG. DAl 74 FFES DOl &aliAlZ]l 5, 2 AAstaL, NgSo, ol A=A, DAME 24
25, e B0l WAl Fskar, 243 5 ojFste] #Al shetEs WA LA AATH45 mg, 60%).

"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.

A 145

3-tert-FE-N-(3-(3-24-3,4-03| =292 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-obr) = H A F g £ [2,3-b]F H-3(4H)-& L 3-tert-F-8@ulzxY FEFo|=Z 7lx i Y (1S o] &3}
o A FES N TAZA AATH(29 mg, 45%).

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}H-8-A LA gl d) wl=o}u| = (AA-029)
I
X N (o]
(X r

8-(3-obr) = H 54 F g £ [2,3-b]F & -2(1H)-& L 3-tert-F-8u%xd FEFo|=Z 7lx 1 Y (1& o] &3}
o A FES N TAZA AUTH(14 mg, 22%).

- 164 -
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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, Hawom, J=8.1 Hz , J= 2.4 Hz), 7.46 (t, 1H, Haom, J= 7.7 Hz), 7.49 (1, 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 (&, TH, Hawom, J= 7.2 H2), 8.39 (d, 1H, Hpy, J= 5.3 Hz), B.43 (s, 1H,
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] A 147

[1605] N-(3-(2-&2-1,2-U3| =292 =[2,3-b] ] e}d-8-Ld A # ) -3-(EL ZFF 2 W EA])ul =0} = (AA-030)

[1607] 8-(3-opv| =5 A) ¥ Y = [2,3-b] ¥ e -2(1) -2 B 3-EfZFezvsAMxd S2efol=
& ol&ste] A st=s WA aA =AM AATHE5 mg, 20%).

[1606]

Ll
N
)
B
=3
ol
i
[ep)
—

"H-NMR (DMSO-d8), 5 (ppm), J (Hz): 6.94 (d, 1H, Hpy, J=5.3 Hz), 7.03 (dd, TH, Harom,
J=8.1 Hz , J= 2.3 Hz), 7.50 (¢, 1H, Harom, J= 8.2 Hz), 7.61-7.62 (M, 1H, Haom), 7.68 - 7.71
(m, 25, Harom), 7.75 (t, 1H, Harom, J= 2.0 Hz), 7.90 (s, 1H, Harar): 8.00 (d, 1H, Harom,

J=7.7 Hz), 8.39 (d, 1H, Hpy J= 5.3 Hz), 8.43 (s, 1H, Hagm,), 10.54 (s, 1H, NHamide ),
12,61 (s, 1H, NHiactame). "C-NMR (DMSO-d6), 5 (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,
145,36, 148.26, 154.01, 154.61, 164.05. HRMS (El): m/z [M + H] C21H13F3N404

Ol CHEF HIAFX| : 443.0962; = & X|: 443.0966.
[1608]

[1609] g4 148

[1610] N-(3-(2-M¥-3-84-3,4-U3| =21 2| 2 [2,3-b] T A -8-L A H D )-3-( ET| ZF 22 W SA] )l Zo}m] =) (AA-
004)

[1611] R

[1612] 8-(3-opv| = 5 A])-2-d ¥ 2] = [2,3-b] 9] 2tx1-3(4H) -2 F 3-EfZFeRvEAMEd S2go|=E JHHaL
WY Gle olgste] Al stehes oFd A A=A AATHT74 mg, 87%).

TH-NMR (DMSO-d8), 5 {ppm), J (Hz): 2.44 (s, 3H, Me), 6.62 (d, 1H, Hey, J= 5.6 Hz), 7.01
(dd, 1H, Harom, J= 8.1 Hz , J= 2.3 Hz), 7.50 (&, 1H, Harom, J= 8.2 Hz), 7.61 (d, 1H, Haom, J=
8.4 Hz), 7.67~7.71 (m, 2H, Harom), 7.73 (&, TH, Harom, J= 2.1 H2), 7.90 (s, 1H, Harom), 8.01
(@, 1H, Haram, J= 7.9 Hz), 8.31 (d, 1H, Hey J= 5.6 Hz), 10.55 (s, TH, NHameo), 12.77 (s, 1H,
NHacame). 2C-NMR (DMSO-d6), 5 (ppm), J (H2): 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 (El): m/z [M + H]
1613] CooH15F3N404 Ol CHEH HIAX| : 457.1124; S H X|: 457.1118.

[1614] 34 149
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[1615] 3-tert—-F-E-N-(3-(2-W|€-3-& -3 4-T) 3| =29 | £ [2,3-b] T &} -8-L &-A] ) H| D ) ¥l Z o} 1] = (AA-005)
1
SN
¢
[1616] A
[1617] 8-(3-o}r] o = A] ) -2-wdu 2] = [2,3-b] H & -3(4) -2 Z 3-tert-FEHZzd FEgo|l=5 VXL WY (1S

olgste] ¥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] (VI1D) o ojm=o] gHA
[1620] 1. B39 A=Y E A2 o oln=
[1621] A 150
[1622] N-(3-tert-4-E-1-7d-1H-9| 2}&-5-%)-3-(3-54-3,4-t] 3| =2 9] 2| = [2, 3-b] 7] 2} 71 -8-L S A] ) il = o}m] = (AA-
001)
§
o a
LA O
N ” [s]
[1623]
[1624] WL AlMey (B9l oM & 89, 0.85 ml, 1.68 mmol)2] £NS THF(5.0 ml) & 3-tert-5F-E-1-7d-1H-5
ZE-5-0} (362 mg, 1.68 mmol)] YZHE(0TC) &Holl A7Fsiitt. H717F AEHUS ], EFES Q2o
S2A7]aL, wRrS 30 B B¢ AEsgy. 1 ug, WY 3-(3-%4-3,4-Us =298 2 [2,3-b] B -8-Y =
ADHIZo o] E(100 mg, 0.336 mmol)E X7}slal, EFES 19 Al 59t SFelHA 7Hgsigitt. £gES A
o7 WZA 71, 5% 44 HC1(3.0 m) = A 2d F¥AHY. s 347 3 FFES CHClel tA] F
3Fal, NaHC0;9) 23} gHo=m AAS T NMgS0, AolA AZxA7)a, 2 slolA] =LA AT. dojd AFES
aRnEIHY (&8N CHCl/EtOAc: 2/10)4 1/3&)8ta, FA 3tgES 23k 34 uAzA AAcH29 ng,
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|d 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]

SS50dl 10-1665143

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 E) 9 d) $-dlo}

2O ES 7FX oL 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.

a+A 152

1-(4-(2-op e-3-H E 29 g d-4-Ad 5 A )-2-(WMEE Q) ¥ d)-3-(2-ZF L =2-5-(EgEF o2 d) 7 d) ¢

4~ (40} =-3-(HHE] Q) F = A )-3- U EZ T H-2-0}71(1.04 g, 3.57 mmol) ¥ 2-ZF o 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-FEEZ-3-EgZFoEwdo]

o}

Fo =

gy o] aA|olH|o|ES VX1 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 RN U 4-LA & A )-2-ZF 29 d)-3-(2-EF L 2-5-(ET ZF 2 2-ve) )

4-(4-opn] e-3-ZF 2 ZFHA)-3-UER T d-2-o}7l U 2-FF Q2 5-EFFeavdnd oi

& 7ML Y F2E ol 8ste] Al SeE S AATH(SE 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).

St 154
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[1643]

[1644]
[1645]

[1646]
[1647]

[1648]

[1649]

[1650]
[1651]

[1652]
[1653]

[1654]

[1655]

[1656]

SS90l 10-1665143

1-(4-(2-0}n =-3-U E 23] 8] d-4-L & 1] )-2-ZF 2 294 )-3-(3-tert-F-&-1-9 d-11-9] 2} &-5-4 ) §-d| o}
4 HM
hand:
(o] o N "
e
I
N” NH,

tert-Fg-5-0] Aot BE-1-7 d-1H-7 2}&(15 m¢, 4.05 mmol) B 4-(4-o}|=-3-FF Q2% A])-3-HER
¥ 2] d-2-0}71(893 mg, 3.38 mmol)S 7FAIL W F3E o]&ste] CHLl, 5 5% WA 50% EtOAc= ] A7l A=nt

Eady & FA4 stes AFA 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 FHA0] YEZ7]9] S (REe4 9o WF)

A 155

1-(4-(2,3-H o =y g d-4-A 5 A] )-2-(HEE Q) ¥ d)-3-(4-F 2 2-3-(EgEFe=rd) d) f-go}

™~
&Y
0 © \Q\Ci
A NH, CF,
| N” “NH,

H C4: ol eR-2(400 b)) B E(438 0) T 2 BT I, 78 mg, 1.4 mmol) F A3 EE(5.8 I, 109

mg, 2 mmol)e] WEHES 7t4E FAFEATE. 1-(4-(2-ofv| =-3-HEZ I g d-4-d5A])-2-(MHE ) 7 d)-3-

(4-Z22-3-(EgZFozrme)sd)dlol #E(180 mg, 0.35 mmol)S LA FHrleta, EFES 24 A7F
T RFshAA ﬁ}ait}. AL YA F, &g EFES A, SR AAsY. &ME

17%1 3, vAA BES EtOAcell &3IA71aL, ATt JAAS AASL FLAIA ZA SFES A2 O
d2A AATHI00 mg, 59%).

"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 =9 g d-4-A 5 A] )-2-(WE ¥ 2 ) ¥ d)-3-(2-ZF L =2-5-(EgEF =g ) 7 d) - ot

HEE Q) Hd)-3-2-FF LE2-5-(EgEF2mE)dd) §-#o}

1-(4-(2-ol =-3-HE R I g d-4-L & A] )-2-
! tol Aalgt A Ao|A el IZelE2dld (EtOAc, 2 TS EtOAc-

(
(664 mg, 1.3 mmol)E 7FA WY (45 o] &

ol
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[1657]
[1658]

[1659]

[1660]
[1661]

[1662]
[1663]

[1664]

[1665]
[1666]

[1667]
[1668]
[1669]

[1670]

[1671]

[1672]

S=53 10-1665143
MeOH: 95-5)(R; 0.33, EtOAc-MeOH, 95:5)0] &3+ A & A FJFES oA 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,

A 157

1-(4-(2,3-tohr =] 2l d-4-A A -2-FF 0 23 d)-3-(2-FF e 2-5-(Eg EF e 2 e) s 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 C2F o] &3y FA 3gES 3 uA2ZA 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&-1-99-10-9 2} Z-5-9)-3-(4-(2, 3-g ol =T g P -4-D 2 1) )-2-Z F 0 2 5| ) ¢l o}

F H H
N\“, 4 )
o NN
(o]
e O
P
N~ TNH,
1-(4-(2-ol =-3-UE 29 2| P -4-A &) )-2-F F 2 299 )-3-(3-tert-F-E-1-dd-11-3] 2} Z-5-2 ) $-2 o} (810
mg, 1.60 mmol)E 7FA|al ¥ C2E5 o] &3te] #A| stHES JdETA A ZA AATHT50 mg, 99% ).
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=5.8, Hry), 7.41 (m, 1H, Haom), 7.52 (m, 4H, Harar), 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=HE FHA ] a3t

Sk 159

-(4-222-3-(EgEFe2rd) sl d)-3-(4-(2,3-t154-1,2,3 4-H Edts| =239 9 £ [ 2, 3-b ] 9] 2431 -8-L 5 24])
—2-(v 2 ¥ &) Hd) -2l oH(AA-051)

1-(4-(2,3-Hopr =9 g d-4-A 5 A )-2-(MEE Q) ¥ d)-3-(4-F 2 2-3-(EgEF = d)3d) -2loH65  mg,
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SS50dl 10-1665143
0.1 mmol)E 7FAaL W D3 o] &sto] HAl stgES AW E2=x AATH9 mg, 12%).

"H-NMR (DMSO-d8), 5 (ppm), J (Hz): 2.46 (s, 3H, CHs); 6.55 (d, 1H, Hpy J=5.5 Hz), 7.03
(dd, 1H, Huom, J=8.7 Hz, J=2.5 Hz), 7.21 (d, 1H, Haram, J=2.6 Hz), 7.62 (m, 2H, Harom),
7.83 (d, 1H, Harom, J=8.7 Hz), 7.95 (d, TH, Hpy, 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-d6), & (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.

[1673]
[1674] A 160
[1675] 1-(4-(2,3-t5%4-1,2,3,4-HEZHI| =29 2| =[2,3-b] I ZHF-8-L A ) -2-(HEHE] ) H d)-3-(2-FF L. Z-5-
(Eg|EFo 2 E)Hd)$-doH(AA-052)
~
oYy
o]
0 F
H
X N (o]
® I
N N o]
[1676] H
[1677] 1-(4-(2,3-dopn =yl gl d-4-A & A)-2-(HEHE] &) D)-3-(2-FF L 2-5-(E ZF = E) v d) -7 o}(87
mg, 0.18 mmol)E 7} ¥ D3& o]83le ¥Al IFES HLEA AATH34 mg, 35%).
H-NMR (BMSO-dB), & (ppm), J (Hz): 2.47 (s, 3H, CHs), 6.56 (d, 1H, Hpy, J=5.6 Hz), 7.02
(dd, 1H, 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, 1H, Haem, =8.7 Hz), 7.95 (dd, 1H, Hawom, 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). 3c.NMR (DMSO-d8), & (ppm), J (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,
[1678] 150.3, 150.4, 152.4, 154.6, 155.8. LC-MS (m/z): 522 (M+H, 100), rt=4.82min.
[1679] 34 161
[1680] 1-(4-(2-0}7] -3~ 4-3,4-H 3 =29 2 [ 2,3-b ] H 2R -8-L S AN H H)-3-(4-F 2 2-3-(EF EF L 2v ) 7
) $-dlo}(AA-021)
H H
N\ﬂ/N CF,
P04
I N/ NINH
[1681] 2
[1682] 1-(4-Z22-3-(EgZF o 2de)dd)-3-(4-(2,3-tolr =1 gl d-4-d-2 A F D) e oF(50 mg, 0.12 mmol)S
7HA L B DAE o] 83t BA FFES WA AR AATHI0 mg, 17% 7).
H-NMR (CD;0D), 3 (ppm), J (Hz): 8.03 (m, 2H), 8.68-8.73 (m, 4H), 8.94 (dd, 1H, J=8.8,
[1683] 2.6 Hz), 9.58 (m, 2H), 10.86 (bs, 1H), 11.84 (bs, 1H). LC-MS (m/z): 491.0 (M+H, 100).
[1684] A 162
[1685] 1-(2-Z2F 2 2-5-(EgEF e 2 e)Hd)-3-(4-(2-2%-1,2-v3| =29 g = [2,3-b] F 2}A-8-L A #H D ) $-2
o}(AA-043)
H H
N._N CF,
ISRl
Q H
X N o]
(X s
[1686] NN
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[1687]

[1688]
[1689]

[1690]

[1691]

[1692]

[1693]
[1694]

[1695]

[1696]
[1697]

[1698]
[1699]

[1700]

[1701]

[1702]

[1703]
[1704]

SS90l 10-1665143

1-(4-(2,3-Holn) = g U -4-L & A )-2-ZF 0 2 Hd)-3-(2-ZF 0 2-5-(EZF o2y e)#ld) $-dol S 71HA
W DS o] &38ke] A IFES AATHEFE 32%).

al

H-NMR (DMSO-d6), § (ppm), J (H2): B.70 (d, 1H, J=5.4 Hz), 7.23 (d, 2H, J=9.6 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-(2-0bP| le=3-542-3 4-T 3| =R V] 2] =2 [ 2, 3-b ] 9 2RI -8~ HA))-2- S F 2. 23 d)-3-(2-F F &L 2-5-(E2 =
Fomud) s )2 oH(AA-044)

T 5 H
/©/N\((N CF,
501
o F
NN o
H

1-(4-(2,3-Hop =9 g d-4-A 5 A )-2-ZF L 23 d)-3-(2-EF L 2-5-(Ed ZF e 2de) i d) s-eotE 71
WY DS ol&-3te] 40 mg(25%) 2] A SES WA LA RA AU

I
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).

s

St 164

1-(4-(3-op] ie-2-5 -1, 2-H 3| =R T 2] 2 [2,3-b | ] B -8- A F A -2-F 5 L. 2 ¥ d)-3-(2-5F 2 2-5-(E= &
2.0 2|5 9) 7ok (A4-022)

T w n
QNTNUCFS
o Cr
H
(\/VLN:/EO
o~ =
N7 N TNH,

1-(4-(2,3-"opr| =9 g D-4-L $A)-2-ZF 2 29 d)-3-(2-FF L 2-5-(EgEF e 2vd) s d) s-Hots  7HA
a0 DA o8t BA Bft=S AATH(TE 38%).
"H-NMR (DMSO-d6), 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).

A 165

1-(3-tert-Fg-1-gld-1H-1 g} &-5-9)-3-(2-ZF 2 Z-4-(3-%4-3,4-0) 3 =29 2 £ [3,2-b] F 2}7-8-L &
A Hd)$-dlo}

wul
=

1-(3-tert-F€-1-#d-11-9 & &-5-9)-3-(2-ZF 9 2 -4-(2-24-1,2-U 3 =23 2| £[3,2-b | ¥ 2} -8-L =
AN EE) - HloF(AA-019 2 AA-089)

H \/\,/k
N H
Fop Joante
ke “
(ﬁ g ! o
N N/T
1-(3-tert-5-"-1-9d-1H-7] 2}£-5-9)-3-(4-(2, 3-t o} e H D -4- A FA)-2-FF 2 27 ) -2l oF (730 mg,
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[1705]

[1706]
[1707]

[1708]

[1709]

[1710]

[1711]

[1712]

[1713]

[1714]

[1715]

[1716]

SS90l 10-1665143

1.54 mmol)E 7FA3L W DIS o] &3ate] A1 EE o 24 1-(3-tert-FE-1-d-1H-7 &}&-5-9)-3-(2-FF 2
2-4-(3-$2-3,4-t 3| =2 9 g £ [3,2-b] 7 & 71-8-4 A])uﬂé)ﬂﬂo}(m ng, 520)2, A2 BEFowA 1-(3-
tert-FE-1-9d-1-3 &F-5-U)-3-(2-Z F L 2-4-(2-2-1,2-1 3 = 29| 2] = [3,2-b] ¥ &} 1 -8-L & A) ) 7]

) $-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-(2-22-1,2-0 3 =29 2 £ [3,2-b ] &} 7 -8-U &
AD)Ed)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-(2-0pP) ,e-3-542-3 -1 3| =R 9] 2] =2 [ 2, 3-b ] 9] 2} X -8-U 5 A)) 2- 5 F 2. 29 )-3-(3-tert - E-1p-E<
-9} 2}&-5-2) §- 2l ©F(AA-057)

=1

=

1-(3-tert-F€-1-p-EY-1H-Y & ZF-5-U)-3-(2-ZF 0. 2-4-(2-&2-1,2-03| =29 g £ [3,2-b] I &2 -8-d =

A #d)$-dl o} (AA-085)
T HoH _(/\H< H H‘(\%
/©/N\H/N N’lN /©/N ¢!
(o) o}

o
H
o L
> N 2
NN o N7 ONT TNK,

H

1-(3-tert-Hg-1-p-EL-1H-9] &E-5-9)-3-(4-(2,3-to}m] =3 2] U -4-A A )-2-ZF 2 29 d ) F-d o} (250

mg, 0.51 mmol)E 7} WY D4E olfsle] ARMEIYY F 1-(4-(2-0}F] =-3-2 4-3 4-T] 5| =2 32 &

[2,3-b] T &A-8-L A -2-FF 227 d)-3-(3-tert-FE&-1-p- 5 U-1-3] ZE-5-A ) -2 o} (AA-057) (25 mg, 9%
&) B IH-98E-5-9-3-(2-EF 2 24-(2-%4-1,2-1 3 52 F 2 £ (3, 2-b] F 2} -8-U S A]) 7l d ) 5-2ll o} (AA-

085)(15 mg, 6% &) AU}

1-(4-(2-0}m) =—-3-2-4-3 4-U 3| =20 2] = [2,3-b] P R -8-L A )-2-ZF 2 29 d )-3-(3-tert-FE&-1-p-=
-1~ &Z-5-4 ) $-dl 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

o
do

1-(3-tert-Fe-1-p-EU-1H-7 #E-5-9U)-3-(2-FF L 2-4-(2-F4-1,2-03| =239 2 = [3,2-b] 7 2}
A3 E) Sl oH(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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[1717]

[1718]

[1719]

[1720]

[1721]

[1722]

[1723]

[1724]
[1725]

[1726]
[1727]
[1728]

[1729]

[1730]
[1731]

SS90l 10-1665143

SEA] 167
1-(4-(3-(BERWE)-2-24-1 2-t3 =29 2| £ [2,3-b] ¥ g} 1-8-U 5 1] )-2-ZF 2 28 d)-3-(3-tert-F-E-1-
p-Ed-1H-72&-5-¢ )Taﬂ o}(AA-058)

ul
=

1-(4-(2-(R2RHg)-3-24-1,2,3 4-EHl Ed}s| =20 2] £[2,3-b] T g1 -8-L 2] )-2-ZF ¢ 234 )-3-(3-
tert-F-8-1-p-E54-1H-3] 2} &-5-¢ ) -2 o} (AA-059)

- -

o o

S N):O d (ﬁr”\f&@

NTON N7 NS0

Br H

i _D8: T o e (5 mf) =
1-(3-tert-FE-1-p-FY-1H-9 2}E-5-9)-3-(4-(2,3-Ho}m| =] Z H-4-L S A )-2-ZF 2 2 7 ) & oH(300 g,
0.61 mol)e] |do] og 3-HER-2-S AT 3100l E(390 mg, 2 mmol)E LAIS] H7lelgdct. AAHE et
S 4 4 e FBFRAAG. 1 o9 &8s STLAZIAL, Biotage IR AolA AZRmIE LIS 24 ng(6%
&) 1-(4-C~(PRRHE)-2-82-1,2-t3| =29 | = [2,3-b]F &3] -8-L &) -2-EF 2 29 )-3-(3-

4~
U-1H-92FE-5-L)-2lot 2 13 mg(4% T8)9 1-(4-(2-(PR2RdE)-3-24-1,2,3,4-HEZ
-b] 9] 2R -8-D LA )-2-ZF 0 29| d)-3-(3-tert-F-&-1-p-EL-1H- &} ZE-5-9) ¢ o} = A

(4 (3~ (M 220 E) 28 21,20 8] =2 9 2] 52 [2,3-b] 7] 2} 71-8-9) § A )25 & 2 9 ) -3-(3-tert - 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)-3-4-1,2,3 4-HEZS| =292 £ [2,3-b] 7 & -8-L KA )-2-EF 2294 )-3-(3-
tert-F-E-1-p-FL4-10-9 2}&-5-4 ) -2 oF(AA-059) :

H-NMR (DMSO-ds),
5 (ppm), J(Hz): 1.27 (s, 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) sty sh=npro]E 3l opn| F3IA = TE o] ¢-gote] Fhd

Sk 168

1-(2-FF L2 2-4-(3-54-3,4-43| =20 g £ [2,3-b] 9 &2 -8-d A D )-3-(5-(E EF o2 v E) I g -
3-<)9-d|o}(AA-069)

FowoH
Isqavs
) o N
L)

NN o

B

HH F5: 8-(4-0l1| =-3-FF 295 A 92 =[2,3-b] & -3(4H)-2>(26 mg, 96 umol) ¥ X2 ¥-1-4d-2-<

5-(Ef)Z 2o 2de) g g d-3-d 7210 E(45.8 mg, 186 pmol)E Aol 10 me] T uiek Zeliszo|
2oL, Ar 7] Sell Far, E TEG wh)F H7bskA. o] EREel, N-vld FEeEd ) Aok,
%%L%% 48 AzF For 7IE @FEAT. I 2AS A, AANE EFES MeOH(3 mb)ol
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[1732]
[1733]

[1734]

[1735]

[1736]

[1737]
[1738]

[1739]

[1740]

[1741]

SS90l 10-1665143

ALNA 7)o, A7t A delA] A7 &, Aggt A A 29 skal, EtOAc TElE 0-20% MeOH= 7 Al 5}
S, S5 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:

461.1(M+H, 100), rt=2.44 min; HRMS (7.17 min): m/z CaoHysF,NsO5 [M+H"]
Ol CHet HIMX @ 461.00798; == %| :461.09771.

zaw-1-q-2-d 5-(EZF o 2 e) T g d-3-d 72 ulu o] E

5-(EgZF o 2vd)d gld-3-017(883 mg, 5.45 mmol)S
wl, 6.54 mmol)S H7lsle]l ZA HENS AUt ERES 0CE Y4A7]|a, olAxadd S22
(715 w0, 6.54 mmol)E 15 o] AR AH7lsidrt. & Aol o]2 oPﬂ 4 AZF Fot nwkEFITh
EtOAc(60 m¢) 2 H0(10 m)ZS A7 etar, H715S dgst & 50% 910 m)E AA3
(MgS0,), oJzslar SA A 24 o d& ol WA|skAl sFHATH1.05 g). AAE CHLCl(4 me)ol] 3
sk, AE7F A Jdoll A CHyCly EtOAC(6%—40%) 2 &2lstHA A7 AZefEado] o] HA|ste] WA uAE
ATt FEZ: 600 mg(45%).

4= THF(20 me)oll FEAIZ1aL, N-dE 3] Z2]d (680
< 0C =l

Elol o
1=

TH-NMR (DMSO-ds), 5 (ppm), J (H2): 1.96 (s, 3H, CHs), 4.78 (m, 1H, CH), 4.80 (m, 1H,
CH), 8.27 (br, 1H, Harer), 8.62 (br, 1H, Hagm), 8.86 (d, J=5.5, 1H, Hpy), 10.54 (s, 1H, NH);
15G-NMR (DMSO-ds),  (ppm), J (Hz): 19.3, 102.1, 121.2, 123.5 (g, Jec=272), 125.1 (0,
Jre=31), 135.8, 139.8 (q, Jrc=3.8), 143.7, 151.3, 152.2; F-NMR (DMSO-ds), & (ppm): -
61.2; LC-MS (m/2): m/z 247.0 (M+H, 100), t=4.49 min.

3t 170

Ad 2-EF 2 2-4-(3-54-3,4-U3| =29 2| % [3,2-b] F 7 -8-L A H 72 v} H| o] E

F oy
N (o]
Jepue
R N\
(L,

Ar B97] dtollq F4= F2]9(125 ub, 1.55 mmol)S §5= THF(20 ml) & 8-(4-o}1]=-3-ZFQ 23
[2,3-b] 9 2%1-3(4H)-(307 mg, 1.13 mmol)®] @E N H7lsta, TF=S 0CE YA AT
20| E(170 wt, 1.35 mol)E 5 ol AA AH7betar, a4 £8d=S F71 5 & S 0TA
FES Aor H2A7]aL, 150 wRksldeh, Aol Y= EFES 5 7

.
S Et0Ac(60 m¢) 2 H0(30 m) 2 3AsAT. 4712 dadta, o338 12(80 mge] B4 AAHE), ojds

A 38 NallCo, 2 =2 AAS AT, f715S S AxA171a, CHCLol A-E3NA 713, CHLl, 5 20%—100%
EtOAcE £2]3H A Biotage 25+M AY AoA IAZwtE2#y]sle] FA &S WA uAEA A 5

& 280 mg(81%).
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[1742]
[1743]

[1744]

[1745]

[1746]

[1747]
[1748]

[1749]

[1750]

[1751]

[1752]
[1753]

[1754]

[1755]

[1756]

SS90l 10-1665143

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 9) s d)-1H-o] vt}
OZND/CFE
/N
¢

o] | T}Z(0.997 g, 14.65 mmol) = tert-BuOK(1.722 g, 15.35 mmol)d &S Ar #97] std Fi, T
DMSO(15 me) el oHW% HA gols Ak, 5 B F -ZE0R-2-UE&-4-( 2.0

EgEFezE)wlAl(2.04
me, 14.58 mmol)< = Wol| Hrlelah, Z=A] AAMow oFAssl doly ;} o Aew BAE AT, AN
|Hs 20 & Bk *‘i"ﬂ Al ngkelgivl. W60 me) B EtOAc(50 m)E H7beta, f715S dElsta, 74
20 m¢ EtOAcE 2 3] FZsktt. i, AxAZF, ofdkstal FEAA

{71 H0(2%30 m) 2 A=z AAS)
3]

FA BFES eAAY edmA FAT. FE5F: 3.66 g(97%).

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= (115 FE-1-9)-5-( 2l 7 0 = ol e)obd @
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]3L W C3& 9]
g3to] towRE 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

-(2-UERA4-(EgZFozve)d5A) gy

Z

N l
Ar —Er-‘.’%ﬂ st A F4 DMF(15 m) = 1-Z2FQE2-2-UEZ-4-(EgZFo=2veE)HA(2.01 g, 9.61 mmol) %
3-8 =EEAI9 (0,923 g, 9.71 mmol) ] ZAA &S b ZH4#(3.28 g, 10.07 mmol) 22 g ol A|s}aL,
71—/\_11 g—@ ES 2 A7 Bor ALoA wylksk

Stk H0(50 me) 2 EtOAc(50 m)E #H7bskal, #715S Tl
%

=4
k35S Et0Ac(2x30 m) & FE3th. #7153 H0(3><40 me) B A5(40 mo) = AG3kar, HxA]7]



[1757]
[1758]

[1759]

[1760]
[1761]

[1762]
[1763]

[1764]

[1765]

[1766]

[1767]
[1768]

[1769]

[1770]
[1771]

S=53 10-1665143
T (MgS0,), Fetal 55 AXAA AN aAE AU 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.

St 174

2-(M el 98- % 2)-5- (22 EF e 2 )obd

3-(2-HERA-(EEF o2 e) 52 (594 mg, 2.090 mmol)S 7hA|aL ¥
2o wmaA ARA uAEA At =% 501 mg(94%).

14
i
(ep}
w
o

o]-g3sto] #Al skt

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 175

Al 2-(I 2 D-3-Ld5A)-5-(E EF 2 d) s d 7t 2 o] E

Yo THR(8 ml) % 2-(dgg-3-4dSA)-5-(EgZFoz2nY)
1.341 mmol)9] A LS OTCoA 5 & o Hd =

obd# (263 mg, 1.035 mmol) % ¥ U(108 ul,
ZREZYO|E(156 ul, 1.242 mmol)E A7} A&k},
F, ARoR FEA7|AL, 3 AIRE e wkssict. A

AR B4 ARle F7 5 B B 0TAA wkd F, A
Agele @ gl olssa, ELos AR F

, EtOAc® 3Megivt. ) &S x5} =24 NalC0;(30 me)
2 HO0B0 m) = AAZ 5, AxA7AL 55 A2AA 2 ods

Stk Aol o8] AAste] FLA A

s 4 FE=: 300 mg(77%).

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.

3t 176

1-(2-EF 2 2-4-(3-24-3,4-v3| =23 g = [3,2-b] 9 g1 -8-L LA H d)-3-(2- (¥ 2| 9-3-L & A -5-(EE &
Fo 2 E)ud)-$-aoF(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-(Fgd-3-9=
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[1772]
[1773]

[1774]

[1775]
[1776]

[1777]
[1778]

[1779]

[1780]
[1781]

[1782]

SS90l 10-1665143

A)-5-(EgEFoave)ddst2ute o] E(1.6 ml, 0.097 mmol)e] 60.6 md &S 7123 W F25 ©]&319)
ok 40 A7 ZF, ESES Ay A Aelx SEA|7]aL, Biotage 124M A" 2dslar, 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 e)#Hd)-3-(2-Z F Q2 &-4-(3-24-3,4-T) 8| = 2 9] 2] = [ 3, 2-b] ] &} %] -
8-S A H ) -9-2 oF(AA-094)

Begncl
filc”

W F4: dd 2-EFQ24-(3-54-3,4-U3 =29 2 = [2,3-b] F T -8-U A H I 728} 0] E(36.3 mg,
0.093 mmol) % 2-(IH-o|vt}&E-1-U)-5-(EZEF2de)oldA(21.1 mg, 0.093 mmol)e] &S FF
DMSO(250 w)ell B3Al7]a, A" iz fHS 7 AZF <k 60TAA wislet. &9S H0=
, 1SS AFRAZ F, % ARAFHG. AP (DM/Et0Ac) ¥, AAHE 2Ys

4541, EtoAcE *Za 7
AT WA wAE FRAAT. FEF 11 ng(238).

EtOAcE #-2fisfaL,

J%Iﬂ

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-U)-3-(2-EF L 2-4-(3-F2-3,4-T 3| =21 g = 3,2~
bloE7-8-U A Hd ) $-dl| o} (AA-084)

65 mg(0.17 mmol)e] HE 2-F gi—4—(3—%£—3 4-t)3| =298 2 [3,2-b] ) HA-8-L A H d 72 vt o] E
2 45 mg(0.2 mmol) 2] 3-tert-H-E-1-(6-wlE 3| d-3-<)-11-9 & =Z-5-0o} [F& (Regan, J. et al., J. Med.
Chem. 2002, 45, 2994-3008)]< 7%%1# WA P42 o] &8ttt 15 mg, 17% &9 ¥4 3FES AAr).

"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] (XI) A¥lel AuE (Curtius rearrangement)S AXE 2#o} A
[1784] 34 179
[1785] od 3-tert-Fd-1-(A & A e)-1H-9]g&-5-7t 2 5 A g o] E

EtOQ
M
o Q

[1786]

[1787] EE& DAr E917] shelA F4 DMF(10 ml) & 3-tert-F-"-1H-¥2}E-5-7t2 52 701 E(993 mg, 5.06 mmol)
U /H]H(Z 71 g, 8.32 mmol)d EIFES 15 Ho| A 10CoA BEEWYAFEZZH(500 w, 5.16
mnol) O?c A7k AsArt. 1 e EFES ALow A7, 5 AR Bt wukeint. ERES Eo
23, Bt 02 FE3%. F 771 285 HO0E MAAs T, AEZ=AZ $F(NgS0,), st THEAA JRES
dar, o] olojx A 2o HAASAE. &2 A T 40%—100% CHLl,. 5 1.10 g(87%)<] T4
A, 5 A7k 7hg AR

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, + OCHy), 6.71 (s, 1H, Harom); >C-NMR (DMSO-ds), & (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,

[1788] 100), rt=2,92 min.

[1789] 34 180

[1790] e 3-tert-FE-1-(HEAHE)-1H-9 g&-5-7I2 54 g o] E

EtO
o<
(o] N—-N

{
[}
/

[1791]

[1792] 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=&
(A EAD) I EE(426 40, 5.60 mmol)= 7FAaL W IS5 o]&&3itt. 16 Albe] ®bg A3k Ad &8 CHCL
Z 0—10% EtOAc. S5 485 mg(37%) 2] T4 $.4,

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

BC-NMR (DMSO-dg), 8 {(ppm), J (Hz): 14.0, 30.0, 31.7, 56.0, 60.8, 80.0, 108.7, 132.7,

[1793] 158.9, 160.5; LC-MS (m/z): 241.1 (M+H, 100), rt=2.67 min.

[1794] 34 181

[1795] g 3-tert-Fd-1-(XNEF2F v E)-11-7 g Z-5-7t2 8 A g o] E

EtQ

&

o] %N

[1796]

[1797] g 3-tert-H-g-1H-3 g Z&-5-7} 222 o] E(1,085 mg, 5.53 mmol), TAHAI4(2.89 g, 8.87 mmol) E (HFE
SuE) A FZHEH(634 1, 5.64 mmol)S 7FXa WY [5 o] &3l 16 AIEe] WkS Az, ZAd g8 g

2 & 40—100% CHCly. 5% 0.98 g(67%)2] 4 &
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S=50ol 10-1665143

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=
W), LC-MS (m/z): 265.1 (M+H, 100), ri=3.06 min.

[1798]
[1799] 34 182
[1800] e 3-tert-FE-1-(2-(tH ol ) o &)-1H-F] gt &-5-7t2 54 g o] E
EtO
M
0] gj—N
—N
[1801] N
[1802] el 3-tert-FE-1H-¥g}Z=-5-7t2E-2AF o] E (124 mg, 0.632 mmol), EAFAIL(624 mg, 1.915 mmol) % 2-F=&
Z-N,N-t 1%0111%} A+ed(96.8 mg, 0.672 mmol)S 7FA 3L W 1S o] &alqlt). 48 A|7ke] whe A7k, A
2 gad: CHCl, 3 50—100% EtOAc ¥ EtOAc = 0—10% MeOH. =% 103 mg(61%) ¢ 4 oo,
'H-NMR (DMSO-ds), 5 (ppm), J (Hz): 1.25 (s, OH, fert- Bu), 1.31 (t, 3H, J=7.1, CH3), 2.15
(s, 6H, N(CHj)), 2.60 (t, 2H, J=6.9, CH;CH;NMe), 4.28 (g, 2H, J=7.1, OCH,GHs), 4.51
(t, 2H, J=6.9, CH,CHzNMe,), 6.70 (s, 1H, Hawom); BC.NMR (DMSO-dg), 8 (ppm), J (Hz):
14.1, 30.2, 31.6, 45.1, 48.8, 58.7, 60.6, 107.0, 132.1, 159.2, 159.6; LC-MS (m/z): 268.2
[1803] (M+H, 100), 1.89 min.
[1804] 34 183
[1805] 3-tert-F-e-1-(ASF2Z 2 AW d)-1-9 2} =&-5-7 2524k
HO
<
0] N-N
[1806] %>
[1807] U 70 e S-tert-FE-1-(NER2EZ2IWE)-1H-H HE-5-7t 252 E(1.1 g, 4.39 mmol)E
THF/MeOH/H,09] 4:1:1 Z3FE(Z 25 m)ol &a|A7|31, FAEElEF d582(200 mg, 4.7 mmol)S H7tsk &
T Z3ES 16 AR Bt ARelA] wkelgit). olojA 3 ERS FHAI7|II, AEE TAE HO0 A-E3)
A Z13L, 10% 54 HCIZ M9 pHE 12 AT, AAE JWa 2ES EtOAci FEsta, jek 771 &
s AR A F, AxATR, 55 A2AA 9 4494 3AE dJY. S5 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, Harom), 13.10 (br s, 1H, COOH); BC-NMR (DMSO-dg), & (ppm), J (Hz): 3.2, 11.8,
30.2, 31.6, 54.6, 107.1, 132.3, 159.2, 160.8; LC-MS (m/z): 223.1 (M+H, 100), rt=2.57
[1808] min.
[1809] 314 184
[1810] 3-tert-Fg-1-(d EA W &)-1H-3 &} =-5-7} 2 B2 4
HO
3 <
o N-N
<O
[1811] /
[1812] 9 E42AM od 3-tert-FE-1-(HEA W E)-10-T e} &£-5-7t 25 P o] E(485 mg, 2.02 mmol)E 7FA|x =
WIS o] &3t FE5: 413 mg(96%) 2] WAl AAA 11,
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[1813]

[1814]

[1815]

[1816]
[1817]

[1818]
[1819]

[1820]

[1821]
[1822]

[1823]
[1824]

[1825]

[1826]

[1827]

SS90l 10-1665143

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

S-tert-Fe-1-(A S 2FLrE)-1l-9] 2}E-5-7F 254t

Z9 224 oY 3—tert—%ﬂ—%—1—<f\1%§%ﬂ—'aui1%)—1H—ﬁ43}35——5—7@%@&'11015(0.98 g, 3.71 mmol) &
]2 o] &38lth. S5 842 mg(95%)) WAl A A 1A,

"H-NMR (DMSO-ds), 8 (ppm), J (Hz): 1.23 (s, OH, tert- Bu), 1.76 (m, 4H, CHy), 1.89 (m,
2H, CHj), 2,69 (sept, 1H, J=7.1, CH), 4.27 (q, 2H, J=7.1, OCH,CHx), 4.45 (d, 2H, J=7.1,
NCHj), 6.64 (5, 1H, Harom), 13.07 (br s, 1H, COOH); ™*C-NMR (DMSO-ds), & (ppm), J
(Hz): 17.7, 24.9, 30.2, 31.5,35.8, 54.7, 106.9, 132.6, 159.1, 160.8 LC-MS (m/2): 237.1
(M+H, 100), tt=2.74 min.

S}

sHd 186

2-(3-tert-F-E-5-7t2 EA|-10-7] 2} Z&-1-<)-N N-t] ol golu] F S 2 &}o|=

HO
3 <
o] N~N
Cl_%
N-—
AN

H

7FA 3

g 3-tert-#g-1-(2-(t Mg oln] ) o & )-1H-] 2} E-5-7k 2 5 A o] E(98 mg, 0.367 mmol)E 6M 4 HCI(4
me, 24.00 mmol)ell &efA|7]aL, A &AL 72 AZF FeF 80TE 7Fdsigith. Y =d& AT stolM S
71a, AARE WA uAE E0(10 m)9k 3 % TUAA FA AES WA nARA AU, F5F

100 mg(99%) .

"H-NMR (DMSO-dg), 8 (ppm), J (H2): 1.28 (s,_ 9H, fert- 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-F8-1-(NE2 223 Wd)-1H-9] g&-5-¢)-3-(2-FF L2 4-(3-F4-3,4-1 3| =239 g = [3, 2-

b1 2hx1-8-2 A1) 3l d ) -2l oF(AA-097)

S

O

N

l
N™ "0
H

HHH F5: 3-tert-FE-1-(NEF2 2209 9d)-1H-9 &+&-5-7} 2 52 4H(51 mg, 0.229 mmol)S Ar 917
i, olojA T4 Edoeltl(30 w, 0.23 mmol) E FF DMF(1 mb)E ﬂﬂﬂ"ﬂﬂr ==
WZEA 7151, DPPA(1 B%) & g WHell Hrtsta, &d& F7F 30 & F 0ColA uykek F 1 A7
oA mueldtl. 1 thg, 8-(4-o}W|=-3-FEF 2|5 A]) I = [2,3-b] I 2 21-3(4H) - (31.

A/

=
_|_4
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[1828]
[1829]

[1830]

[1831]
[1832]

[1833]
[1834]

[1835]

[1836]
[1837]

SS90l 10-1665143

=l 5 % &< 100CE 7HEsiitt. A E 34 gds
3, EtOAcE APt §71&S HO0, 0.1 M NEEA, 23} 4 NalC0; 2 952 A
FE AXAA FA 2AE AU, Et05 HUe, TRES 10 ¥ 5o 2S99 A3 &, W45

1AL e, B0z At 24 Selols AT, 45 35 ng(620)) WAl 1A,

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-tert-F-E-1-(FEA M &) -1H-¥] 2} £-5-2)-3-(2- 2 F 2 2-4-(3-24-3,4-ty 3| =23 g = [3,2-b] 9 2} -
8-d-=A) o d) -2 oF(AA-098)

? {
N 0
S _
D
N~ "N” "0
H
3-tert-FE-1-(HNEA W &) -1H-9| 2} E-5-7t 2 54 4H49.5 mg, 0.233 mmol) 2 8-(4-0}]e-3-FFQ 2|5
A= 2 %E[2,3-b] 9 F-3(41)-2(31.9 mg, 0.117 mmol)E A8t W F5E5 AL3Act. 5% 45 mg

(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-3-8-1-(A 2 23D &) -1H-3 2} 5-5-0)-3-(2- FF- 2 Z-4-(3-%2-3,4-0] 8| Z 23] 2] £ [3,2-b] ]
ehal-8-21 % 21) 91 32l oh (AA-099)

jenat
\N\
ul
N~ "N” "0
H

3-tert-FE-1-(AN F25EWE)-11-3 2} &-5-7t 252 4H78.5 mg, 0.332 mmol) % 8-(4-o}n|:=-3-ZF 2 2
=AD-9 @ 2 [2,3-b] 9 #F2-3(4H) -2 (41 mg, 0.151 mmol)S AREsta WY F52 &3ttt 53 50 mg
(60%)2] w128 31,
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[1838]
[1839]

[1840]

[1841]
[1842]

[1843]
[1844]

[1845]

[1846]

[1847]

[1848]
[1849]

[1850]

SS90l 10-1665143

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-(H & o}r] =) o &) - IH-¥] &}5-5-2)-3-(2-=F L 2-4-(3-54-3,4-H 3| =2 9] g| =3, 2-
b3 2h-8-<d A1) =i d ) §-2l oF(AA-100)

@rvf*
N

o [o]
N
X B
| —
LA,
3-tert-F-E-1-(2-(tH e oln| ) o &) -1-3] 2} &-5-7} 2524 F4FA(89 mg, 0.323 mmol) 2 8-(4-o}r]|=-3-
Z 20 29 5A)-9 2 = ([2,3-b] 9 2} R-3(4H) - (41 mg, 0.151 mmol)S AR&sl WY F53 A&y, 2 2

=T

o Egjelldetile AHgatal, AEEAL AL FPHA Adgkeh. FEF 34 ng(419) 9] WA 1.

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}v] 12-F 5 0 25 d-S A) 7h2 1 o) 1e5-(1-N-2 & -3-t - - W -o] m| e} ) | -3 &l A-[2, 3]-3-v] e}zl
-2-2(AA-095)

o'y
o Q
N
l\ S
(O,

N

/ .
N\

LN

34 mg(0.13 mmol)e] 5-(4-op|=-2-FF 0 -9 d-SA])-F g d-[2,3]-F2}x-2-= 2 0.26 mmol9] 1-N-&H-
3-t-FE-o|ut}ZU-5-0] AA|OJY|O|EE 7}X 1 W F2E2 o]83lo] 38 mg(5E, 42%)9 A AANES

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.

Sk 192

S-[(4-o =-2-FF 2 R -SA]) 72 R d o] -5 (1I-N-Z 29 27 -3-t-F & -o|uvE ) |- 2 d-[2, 3]-3-

a
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[1851]
[1852]

[1853]
[1854]
[1855]
[1856]
[1857]

[1858]

[1859]

[1860]
[1861]
[1862]

[1863]

[1864]

[1865]

[1866]
[1867]
[1868]

[1869]

[1870]

SS50dl 10-1665143

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)9] 5-(4-oln=-2-ZF o 2-Hd-2A))-g g d-[2,
I WY F2E o]&3st 49 mg(5E&, 80%)2 &~ ANES

24-3-t-Fd-olntEd-5-0] 2O ES 714
ARATE
TH-NMR (DMSO-dg),  (ppm), J (Hz): & 4.82 (s, 2H), 8.15 (s, THpyrazoe), 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, 1Hpyrazma), 8.20 (¢, 1H,
J=0.1Hz), 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)}+ CzHzFN7O5
Ol CHEF HIAFRI : 476.1841, ZFX|: 476.1844,
A E-8HA HH
A& 3t W - DELFIA 7]upobAl 4
at7] ZrEZ weh F Y3 7vkobal E4l ols) seteEs Wrheksin

7] Aoke Azaterh:

DELFIA Z]ijolx] 2+& <] (DKB):

A ¥ Bl EE i F-3 (ul) 10 wt EgolE2
2 B3 (ut)

20 xM MOPS pH 7.2 0.2 M 100 1.000

0.5 M EGTA pH 8.0 05N 10 100

10 mM MgClg 1M 10 100

0.1% B-Y}ECELE - 1 10

25 M B-ZEAZFFHoE 0.5 M 50 500

B 100% 829 8,290

MOPS = 3-[N-REE2Z& ] 2P EAH(Signa M3183).

EGTA = o€ &l Z2]F-H|2(2-o}v| o Eo 8] 2)-N,N,N' ,\N' -] E2}o} A EAH(Sigma E3889).
DKBI1(B-RAF % MEK T2 319 DKB):

4,950 w0] DKB 2 50 u09] 2.5 mg/mé GST-MEK %8S &a}3lrh(40 w1 mgo] MEK €9). 71 v, 22.5 ul
o] B-RAFE 7ol 40 ' ~0.2 o] B-RAFS AU}

DKB2(MEK T2 -9 DKB):

4,950 p0e DKB ¥ 50 w0°] 2.5 mg/mé GST-MEK E ML 31340 w0 1 mge] MEK ¥L). o]& B2 fol
(blow out, BO) ® <UE] W€ (empty vector, EV) thzell 500 ut AF&3}ch.

ATP:
100 mM E918 500 pM= 3Aste] B4 100 pM HF =5 A3},
SAA (A sE):

100 mM ®Ng 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] EAeA 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001 M F=E 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]

S=53 10-1665143
SEAZ-MEK1/2 CST #9121SE DELFIA #A] <2k M(AB)o] 1:1,0000.2 3|A 3ttt A& o] A4 30 & %
[e]

o} A2 ABol| olH] & A 8s+glu).

%A 22} Perkin Elmer #AD0105E DELFIA ¥4 $+FH(AB)ell 1:1,0000.2 38|43} At). AFE Ao
AoA 30 & B FAE ARl olv] g2 A st (12 ¢ 2% FAE A F2 H ).

=)
e
=
S
—
=
ol\
o
ofo
2
-
o)
=
~
=
<o)
=
@
=
++
=
S
S
=
o
S
=
o

96 4 =FEER IHE £ ZY|E Perbio #15340.

1. 4S5 1 AZ 59k BS 5 5% 7= v XFek(preblocking) 3t th.

2. 9& 200 w0 TBSZ 3 3] A4,

3. BE AAAXNE &), DNSO thx 2 9oz o= gz 33tEd thaf 40 o] DKBIE Z# o8 stlth.
4. B0 2 RV Aol thal 40 2] DKB2E Z o8t}
5. 24 ZHolE Mad et 49 0.5 w2 JAA(NY FFE)E H7ske).

6. H8]Z thzx Dol 0.5 ul DNSOS H 718kt

7. 2 0] B-RAFE BO % EV el H7}st3irt.

Qs AolM 10 ¥ 59 AAANE gE)= dv] e A s

© oo
>i

. DKBell 10 9] DKB % 500 uM ATP E9& H71ske] 100 pM 4 =5 AU}

10. TopSeal2 ZHC|EE WH3tal, 45 & &<t dGstdA A2o4 & A3,

11. 200 £°] 0.1% Tween20/ &= EHCIEE 3 3] AAste] ¥h&S FAAZAT.

12. 99 50 we] A =g Hrletar, A”eHA d2olA 1 ARE < 2 A8kt
13. 200 0 0.1% Tween20/E= Zdo|EZ 3 3] AAsIT).

14, 2 100 o) DELFIA 57 &94& H7lela, T 93, Agshual Aeox 30 ¥ 5t g Ay

15, #2%F Z2EZE olg3k] Victor B4 BHHAT

SAF(AE HED] s S BE o 2HE Wk DMSO UiEE 1009 P2 A3, B4 AHOHE)
< DMSO EH§4 %= A 71]’1‘}0}31‘4. Graphpad Prism AZEYo]E o]&3lo] dolgE Zxysla, 7}

A8 G- A(Y=rkEr + (AR /(14100 ((LogECS0-X)+# 3L 71&71)) (2] &, X& %9 o
-39S o] 8ste] v AE LS AL, o Aol s B 0ol 23t A= a7 A
Atolo] F3F % o
1C50S B39},

=)

= 9% g% AT B ot dwdom e %HA PAL FUskd B

2}




[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]

SS50dl 10-1665143

0A

96 & Zelel=oA 99 ut viAell 16,000 A/ LS Eolo]FsGlTt.
15

11 wee] AAIE Aol H7FshATH(FE 1 el &),

2. 37CAA 6 Al oF NS A FFER g A,

o
off
o

4. Awuie} 100 pb 4% E5LE ] =/0.25% Triton X-100 PBSE AXE 134ak3lct.

(o))
k]
ol
12
o
ol
ro
ol
ol
k]
of
w
()
o
B
lo
—
s}
w2
il
L
N
N
O
ol
At
Aui

29U
1. 49 200 9] PBSE ZHCEE 2 3] AAS3T.

2. 100 09 TBS & 5% =2 AeHal3ict.

3. 37ColA 20 ¥ B ZHEE &2 A3},

4. 0.1% tween/H0%2 ZHOIES 2 3] A3}

5. 7t7ke] dof| 5% - FL/TBSE 3]Ag 50 wle] 3 pg/mé 13+ A pERK(Sigma M8159) & #718qitt.
6. 37TCelA 2 AIZF Fet &2 Akt

7. 0.1% tween/H,0Z S o|EE 3 3] A4} ).

8. Zt7ke] ol 50 pt9] 0.45 pg/ml 22k F2F FA Gk FA (Perkin Elmer) S H718IATt,

9. 37TolA 1 AZF B¢t ZHolEE 2 A3},

10. 0.1% tween/H, 0= Z#|o]|EE 3 3] M43},

11. Z4zke] el 100 ute] 574 &< (Perkin Elmer)S H7Fak3ict.

|

s

N
%

12. A&olA ¢k 10 & 5

1

ol E

it

I ZyolE

bt

it

A A"skel

ol

13. Victor20l A 2F A 7F 23 &

o

o
H

kvl SAe=
= =1

i

14. 0.1% tween/H0% ZoEE 2 3] AA3} T},
15, A 200 po] €998 H7hske] BCA(Signa) 2 @A s=5 FA35kolc).
16. 37TCelA 30 ¥ < ZEES &2 A3t

17. Z¥°E gy 570 molA &% &

tio

A4S FPEZ WA FEF ASE B9d 570

SAFAE gs)el tist g ZE gro2HE gk, DISO =& 100% Sdo= ,

S DMSO thze] %24 AAetItt. Graphpad Prism AXZEgo]S o]slo}oq tolE = %%%61 7}
3 gk A (Y=utegt + (FA-ukeEh) / (1410~ ((LogEC50-X)*H 3L 7]167])) (A &, X& |
S S ol &ete] nAy FAME AT, o] At o8] A& 1Cx0] Edte} A= ¥ A Aol

ez @ w@es Alesks ke skoltt. AW om 3o HYARl A4S Fdste] B 10 Hal

AE-5A Wb - SRR AE Z2] B (SRB Gly)
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[1932]

[1933]

[1934]

[1935]

[1936]
[1937]

[1938]

[1939]

[1940]

[1941]

[1942]

[1943]

[1944]

SS90l 10-1665143

WM266.4 =AE AEo] wdES 5% C0, =¥ 3} (water saturated) #917] 3lollA 37Coll A DMEM/10% $-efjo} &
) Aol wES Bz wjYd(sub-culturing)ol] o8 7}& AA7=E G 8t
me] A EYA EDTA 23 80 o %2 WY ZTHP2aE FASIY v A%

| L5 R T 223E AEE 5 me ol BF owid widz Esia, 94 ARYSTHT
B 1,000 rpm)). NS FAs T, A HAE 10 mo] AlAg wjdel AAEA 7L, 19 AlC]A] FAL
g 59 5 3] ARIE AR FFA AEE 3] st dFAI(L/10 84)E o] 835k AE

& SAUT. AX dEAE 10,000 /meE 3|45t Al F2o] AHojk 2w IS AFshe A HJJ &
Ao @ 100 WA 200 mE AFstal, TRaAE 71 8 Ald A% HIE o]83t 100 u/DE 96 A Zy
o] Ed| kel 1000 Aﬂi 45 d3, A9 128 FFHRE FAT. ZHEE 24 Al B &2 A7) F

Age geEe YuEAZIAIE F 20 a2 AZzeATt. FF (200 w)S 20 me W v 81X 3k 200
pMe A, 5 meol A 10 m= §74 10719 44 48 3 3 s 8 A AAEHE AlEste] BHF
(100 )] Z+zre] 8-S Ao Hrlste] HFe F719 2 v 84S £33k 100 uM WA 0.005 pM HH
o] §3S Adu. AYW 118 o w wiAnks okt 449 FES 4 3 APsted, 449 RRE 4
A Do Hypola, IIFTET 27 Z ol EN .

F716 A A F, ZUOEE v$x, AXEE AL oA 10 & B 10% Eaﬂiiowl‘f 2t el 3 Ekel
. 32 $EE HAS AAHT F, ZEolES HUFRA7|a, A0 10 ¥ B¢ 1% oMHEA F 50w
0.1% AXx 2oyl &g Hrlste] S dAZT. SdES Ba, 1% OMlE*H 2EY 3lo ZEolEE HA
3 AAsle] "ol QABS AAGI, ARAZTF. 150 o] Erx k&9 p 8 #7135l AdE 29ES
Fo] Y& & ZHE oA Aol 10 ¥ & FATHSF 500 rpm). ZH7te] Ao 540 mmoll A FF=(EA
s Al Feoll vlEldh & ZEolE #5715 o83t FAH3T

9 A-D % E-HY AFE Hud I 3 12)8 Wz, 23S vAY 3H(d 109 924 FAEIT. (4 3)
ol@A H=3 107] #E& oF of Aol sl FRYEa, 49 miARSG 228 2 digk v AdE 3]

>

~
>,

i}

ol
2
2

%

ol

shaltk. o] HApel]l oJaf ¥ Glzol Esheh A= a3 g

7] 7148k "DELFIA 7] polA] "o 2 317] 33tES AlEsETh: AA-001 WA AA-056.
5l7] &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.

T &

w3, A7) 711 "DELFIA 7)vbolA] BA "oz &17) 33E-S AlFdstth: AA-001 WX AA-098.
al7] sFetES 0.1 pM "Rk ICs BRAFES zh=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.

3l7] 3EE2 0.1 uM oA 1.0 uM %] I1Cy 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]

[1946]

[1947]

[1948]

[1949]

[1950]

[1951]

[1952]

[1953]

[1954]

[1955]

[1956]

[1957]

[1958]

[1959]

[1960]

[1961]

[1962]

S=S0ol 10-1665143

el 3eE, 33E AA-0162 0.252 uMe] ICs BRAFE zl:=t},

Aro g AlFBFA T AA-001 WA AA-056.

e

sH7] BHgheE A7) 71AE Aol )23 EAF-ERK
al7] &S 10 uM " wke] ICy pERKE ztEth:

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.

T3k, 7] BES A7) Z1AlE "ML 7] &3 EAN-ERK w42 APtk AA-001 WX AA-099.
6‘}7] ﬁ“;}%% 1.0 LIM U] E‘_}Q] IC;() DERK% ;}"T:“E]'

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.

317] SFELS 1.0 uM o4 10 pM 19 ICs pERKE Zt=t):

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.

shtel 31gtE, 319E AA-016- 0.096 Mo 1Csy ppERKES Zbi=t}.

7] sgEe A7) 71AlgE "SRB M A BAo R AT AA-001 WX AA-036 2 AA-038 WA AA-

st7] S3kE2 10 uM mve] Gls SRBE Zteth:

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.

Y, o] SES A7) ZIARE "SRB AlE S AR AFSH3ith AA-001 WA AA-036 R AA-038 WA
AA-099.

3t7] e 1.0 uM vRke Gl; SRBE Zeth:

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.

3l7] SFES 1.0 uM o4 10 uM "]5ke] Gl SRBE zt:=t):
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]

SS50dl 10-1665143

shife] 8lehE, 8EHE AA-0162 0.062 uMe] Gls SRBE 2+
AR A 1

AA-018 ®]3HY] 5 mg/kg/Y HEH
- HH4ﬁH<
N._ _N {
fon s
o]
(o)
X N\
PO
N N [o]
H

0.2 mt #eel Z 10" A37TAM Q17F SAE AEZ 97 Crl:Dl-Foxnlnu FE }$xe] ©2 g 3
Gt b &, A1E FgtER ARE AT, FYS 918 DNSO: ¥ 1t 19(v v) & 1% slgtEo 9o
BS 10 m/kg AF o2 Hrhy Fdt = el =4

3t
A4 A AT 2

5 4%

AA-018 H]3Y 10 mg/kg/Q EEh)

-
o [0}
P
N N (0]
H

o)

D1-Foxnlnu FE v}9-29] -5 A3 I3 HF
S 9% DMSO: g4 1:19(viv) 5 Hehel
& A&st. 1 s, AR 985 &

0.2 mt Herl 2 10" A37T5M Q17F SAME AEZ A Crl:
ittt o 9, AlY SER] A8E AFST. T
Aoz Fehy Fekdvt. 187] & i3 =
gk, A= x 20] EAFT}

AAY AT 3

il

AA-019 ®]13HY] 5 mg/kg/Y HEH

-
e

0.2 m¢ #EFl 2 10° A375M Q17 BAE AEES oFA Crl:(Dl-Foxnlnu FE wp$2a9] $2 oale] 93 4=
kAT o -, ]}i ERY ANREE AZFEAT. FYE Y3 DMSO: 99 1:19(viv) 5 AE NS 10 ml/kg
Ago Huh) Fstet. 247 &3 s vid A2E AL, 2d9E = 3o EAE)

F
H H__<7\T/L<:
Ty
o
0]

AAAY AT 4
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[1977]

[1978]

[1979]

[1980]

[1981]

[1982]

[1983]

[1984]

[1985]

[1986]

[1987]

[1988]

SS90l 10-1665143

AA-019 H]3F9 10 mg/kg/d HEH]

HTM'
ﬁn

0.2 m @B F 10 A75M Q17F SAE AEEZ QA Crl:Dl-Foxnlnu = m}9-20] 22 Aeld vs 4E
st v &, AlE SFER] AEE AT, FYE 91T DMSO:Eg 1:19(viv) T @EdS 10 me/kg
AFew Buhy 2. 184 Sl dal WY Ars ARG, 1 08, AR 4w F FES B

k. IS = 4ol =T
AW AT 5

AA-019 B89 15 mg/kg/d AT+

X N\
IN/ N o
H

OZmQQQﬁsﬁDAWWOZ}gﬂ%*ME%%ﬁCHCMFMMmlﬁ:ﬂ%*J 9= Ao o HE

stk v 9, Al e Rl A8E AFERIY DNSO:E 1:19(viv) T E S 10 m/kg ATo2 A4
ol fsf Toqo}‘iiq. 2478 &=l el Wil A8E AL, 23E = 50 =AIR.
AAY AT 6

AA-019 =3 10/5 mg/kg/ ==

92 Cr1:CD1-Foxnlnu 7= vhg-2o) 93 el F)3t HF
N A T Fylo dist S8} v (stratified allocation)ell

sttt 8
g3 Auns é}%ﬂ%ﬁrﬂr. AE AZ F 12 DAl 10 ng/kgoll Aol A8 stz Aas ALaAr. F<
A% DUSO: A4 1:19(viv) 3 ARG 10 nt/kg AFOR Buh) FAskdeh. 100 8% F, $9L 5 ne/ke/
e e P B

AN AT 7
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[1989]

[1990]

[1991]

[1992]

[1993]

[1994]

[1995]

[1996]

[1997]

[1998]

[1999]

[2000]

SS50dl 10-1665143

AA-019 28 15 mg/kg/d AT+

o]
~ N\
] N/ N [o]
H

7+ 5
ST T3 WHe FF AVIEZRE FHS 8/ oAl TS Fald tigk S8 njdel o3 x5S TS
ME AT F 12 A A FERe] X8 E AZST. DMSO:E 1:19(viv) F dEdS 10 ml/kg AFL
2 e 9d FAstsith. 2470 &l gl vl A8E AESSATE. 2IE = 79 ZA g

AAY AT 8

L

0.2 m¢ #EFl 2 10° A375M Q17 BAZ A XS oFA Crl:(Dl-Foxnlnu FE wp$2a9] $2 oale] o3 4=
[e)

AA-062 28] 50 mg/kg/Qd AT+
- “M
N |

Ty
O —
ot ﬁ

0.2 mf PEN Z 10 A375M <17k ZAME AT oA Crl:(Dl-Foxnlnu F= vhoxe] £2 A7ge 93 4%
L F7wdlel B¢ A2RE AD ol ZoA £ Falol @ 33 wgel s Ans Fua.
I F 13 Ao AlY FEE R X8E AFEATE. DNSO:E 1:19(viv) & dE8NS 10 m/kg AFo
2 420 <8 Folat. 20l ggel Udl Wl ARE AU A%E w sol mA,
A

O

L H

2

AA-067 B8 10 mg/kg/d AT

0.2 m¢ #EFl 2 10° A375M Q17 BAE A XS oFA Crl:(Dl-Foxnlnu FE wp$2a9] $2 oale] o3 A=

STt T3 W9 T AV2RE FHI 8 FollA S HEylo] ik F3} wigel o XzE %‘%é}“ﬁ}
AZ AT T 14 Aol A F sFERo 2 A]%Hit} DMSO: & 1:19(viv) % HEAL 10 mi/kg A
2 A o8 Folstelct. 247 &=kl dis] i ARE A&, AHE = 99 =AR

ARG AT 10
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s==4

Q37

2 20 mg/kg/

3}
ol

AA-017

[2001]

[2002]

=
HO

gl

ol

]

= Q7o

=

71 Crl:CD1-Foxnlnu +E w}$-29] $-

" A375M ¢

10

) F

|3
El

0.2 m &

[2003]

10 mé/kg A=2

ol O
12

< a4

1:19(v:v)

o
=y

25 AFE Y. DNSO:

=l )

Foack., 2470 &k of

5]

=]
=

3}t

k3|
=

14 Aol Al
3 o

As &
o <

hyA
f

A1 A)
H

=

gt

= 100 =A

R

[2004]

EEERES

4

o

al

K

L
L

4 5]

o

o
s

ERIE SISEY

o
TR

g]

Bo
HE

-

H,

5]

o]}

B
H

~
B
H

A375M HIEE S2LY

* U=

AA-018 5 mg/kg

64

B
H

A375M HIZHE SSHLH

12

-=- AA-018 10 mg/kg

o HZE

®w © ¥ N O

& B

he 28
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k1
N2
W

20

Mkl 60
0 Ko

k1
)
N

=
QI
&
0 Ki0

k1
N2
%))

12

QN A O

A375M HIZE SoLy

A375M HIZHE =SSt

0

5

0 15 20 25

HZ BELZL2E9 U4

A375M HI=d 33

| —

[

HZ 3

10 15 20 25

zozsEY g4

o U=
i AA-019 5 mglkg

¢ =

—— AA-019 10 mg/kg

¢ =

A

AA-019 15 mglkg
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S=54d 10-1665143

=6
ATSM =g Sl
}g ¢« O=
9 A AA-019 10/5 mgikg
8
S 7
o §
TH o0 g
0 Ko 3
1
0
0 1 20 30 a0
HEZ EESCE2EHS
EH7
A375M =8 7
7_
G_
T 5
DI ] ¢ W=
H& A AA-019 15 mglkg
MK 2
2 (4
1-
O_
0 10 20 30 40
HE BEC2RHS Y
ZH8
A37TSMEE A7
LR
55 “ * o=
20']]=|‘_ N @ AA-0621 50 mglkg
THa0 3
50 Ko
1-
0_

0 10 20 30 40
HXE EESC=282HY 944
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Em9
8-
7
=] g:
21 i
e ]
=Ko
2_
1_
0-
ZEH10
6
5-
=R
o0
Ha 3
= Ko
2_
14

A375M =g 233

¢ 0=
% AA-067 10 mg/kg

10 20 30 40
HI EESC22HS Y4
A375M &g 3P

0 5 1 15 20 25 )

HIX

835

CZ=REY Y4

30

¢« U=
B AA-017 20 mglkg
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