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7 A A

e

AT 1

SH1Z5E AdEs= sghE:

9-(4-(1H-¥)&=-1-9 )Wl d )-2-(3-Z2F Q2 2-2-0| A X 2 d ¥ d)-7-HE-7,9-t] 8}o]| = & -8H-FH-8-2;

2-(2-0] Rz 2P d)-7-"E-0-(4-(I-M 4~ (Ed FF 2w E)- 1o v thE-2-d) Ml & )-7,9-H g0 = 2~
8H-F %1 -8-;

2-(3-EFQ2-2-0| 2 X2 A )-7-HE-9-(4-(1-HE4-(EZ EF 2 v & )-1H-o| 7| t}&E-2-d )l & )-7,9-1]
slo] =2 Q-3 -8-2;

2-(2-Apel 2 22 2 o d)-7-m " -9-(4-(1- D4~ (B ZF . 2 v d)-1H-o|ntpE-2-2 )Ml ) -7, 9-T 8l o] == -
8H-7 %1 -8-;

2-(2-Abol SR L2 E)-9-(4-(I-FE-4-(E EF L2 )-1-o| v vpE-2-) Wl )-7,9-H 8} o] = 2 -8l-+ &
-8

2-(2-01 A 2344 )-9-(4-(1-HE-4-(ET ZF o2 v E)-1H-o| 1|t} &-2-¢ )il A )-7,9-T] s} o] =2 -8H-F = -
8-,

9-(4-(IH-9) FE-1-4)-A1H)-2-(3-FF L2 -2-0| AX 23| d )-7,9-T] 5} o] = 2 -8H-F &1 -8-2;

2-(3-%7-9.2-2-0] 223 2 A W)-9- (4-(1-¥| &= 1H-0] v] T} 5-2-21 ) 11 2)=7, 9-T) B o] = 2 -8H-F A8~

2-(3-EF2-2-0|2X 227 d)-9-(4-(1-HE4-(Eg FF 2 v & )-1H-o] v t}&-2-) il 4 )-7,9-t] 3} o] =2~
SH-F ¢ -8—=;

2-(2-0l AZ 2 A ¥ d)-9-(4-(5-WE-3-(Eg ZF 2 2v")-11-9 &} Z-1-9 )l 2 )-7,9-t] 5} o] = 2 -8H-FF H -8-2;
2-(2-0] AZ 2 d)-9-(4-(1-HEe-3-(EYZF 2w E)-1H-1,2,4-E] o}ZF-5- )Wl & )-7, 9-t] &} o] = 2 -8~

Fel-8-2;

Fi= olef efAIsHA o 587k .
377 2

A8 100 glolA, BatEo] 9-(4-(1H-T2tE-1-)M A )-2-(3-ZF . Z-2-0o| A 2T ¥ d )-7-1| -7 ,9-t] 5} o]
ER-SH-FF -8 Wz o]9] At o R F8re R A9, B,

379 3

A 10l delM, shekEol 2-(2-0)a

=209 d) -7 D -0-(4-(1-H -4~ (E 2] E2 @ 2| &)-1H-o] v] v £ -2-
W )-7,9-H5o] =R -8H-FF W -8~ = Ao

olo] kAo g FHE e A, 4=,
ATE 4

ATE 10 QoA setEe] 2-(3-EF e R-2-0| X2 dud)-7-W Y -9-(4-(1-ML-4-(E EF L = vl E)-1H-
ol t}E-2-A) A )-7,9-T]slo] ER-BI-FA-8-2 Fi= o] JAGHOR FEIMEE A, FFE.

AT% 5

B 1o delA, steEe] 2-(2- AM% Z 24 E)-7-mE-9-(4-(1-HE-4-(E ZEF e =r d)-1H-on|t}
E-2-9) )7, 9-t]3ho] = R-8H-FR-8-2 Ei= o] fAHoR 4t 4o, e,

AT7¥ 6

A 1ol oA, ERFEol 2-(2-AtelE R R HE)-9-(4-(1-HE-4-(EgEF 2w d)-11-o] v v} Z-2-

_3_
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d)wl2)-7,9-v)slo] = 2 -8l 8- I ol kA FHom FLIET o, I

AFE 7

T3 1l A0IAT, 33|
2-(2-0|AZ 209 d)-9-(4-(1-WEd-4-(Eg| ZF e 2rg)-1H-o| v gJ=-2-d ) & )-7, 9-t] slo| = 2 -8H-F U -
8- L o9 okAgtH o R 3EItEe A, IFFE.

A4 8

A5 19 QoM FgEo]l 9-(4-(1H-¥]gE-1-)-M2)-2-(3-EF L 2-2-0o| A~ X 2 h | d)-7,9-t s}o] = = -

SH-Fel-8-2 Tz o] A A or 3847l A9, 3=,
AFE 9

AT 19 QdojA, 3FEo] 2-(3-FF L 2-2-0]AZ 2N Y )-9-(4-(1-HE-1H-o|n|t}Z-2-L ) ¥l & )-7,9-1] &}
O|EZ-8H-FFH-8-& HEi= o]9] MASHH R 58 b Hel, FetE.

A3 10

A7 19 Yold, SRl 2-(-FFLE-2-0| AT AN D)-0-(4-(1-vF-4-(E EF- 0 2ol &)-1i-o] v] e
£-2-9)WA)-7,9-U S| R -gi-FA-8-& T o]o] FAFHOR HEIEH G, FFE.

AT 11

A8 19 QoA FgEo] 2-(2-0|AZ 2 H Y )-9-(4-(5-HE-3-(EgEF e 2 E)-1l-9 g}t&-1-< )i 2 )-
7,9-0)3to] EE-8H-FF-8-2 EE o]9] kATt o= e ¢, SFHE.

A3 12

A7 10 Qlolr, BgHEe] 2-(2-olAX W d)-0-(4-(1-H-3-(Ee) BF 0 2 e 9 )-1H-1,2,4-E 2] o} -
5-2)uld)-7,9-t] o] = R-gH-F 8- = F

AT 13

e A A%, FTH 1WA 12 F o= @ P AP R FAGACR 5§ b5 BAS EFee,

A7 1300 QolA, HAFHOR g hed FAL BAA, N4A E= ANBAS O TFY 5 A,
pATHY 24T

7% 15
AHA
7% 16
AHA
AT 17
AHA
7% 18
AHA
A7 19
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273 36
A
377 37
A4
273 38
24
7% 39
A4
ATE 40
A4
7Y 41

A4
e 4y

B 9L 20159 11€¥ 20¢d] & A62/258,1625. ¢ g o]e] W 9MPL FAsaL, o]
P23

]
of AA W& 2ol 1 HEo] FxR ¥EHo

2

Sol# zeoba] 1(USP1)S] oA A
245, USP1e} #Hddl H3 & ol

vl & 7] &

B9 wjA

fFHFEstE ZHAERE fHFAEE gHFFEoEN g Ax AAHS 2dse ERuFAYE a4 (D0B) 9
ADL Flale 7194 g Aotk DUBE digF 1007] Izt GAxtel o8] ¢tsstE i, 6719 ALz EHy
3, Ay ALE 500E W FHAS FRsks FuAR-SolH ZaeokA (USP)elth. DB 2 1A /W @
WAL % oA wAF T, Y5 Sol DB AL Pl FF w4 /A FulAust @ ¥ Az
9 T VARAEY S AT, AL, 23 2 fA dod tE A4 gde g8 FAToEN Ty

o J T

= S =i <
24E deod  dvs 7HAE AAFRHY. (Hussain, S., 5, "DUB R ¢h:FFFAAL, H-dFd4 2 T4
o
-

A2A eingest 549 98t "Cell Cycle 8, 1688-1697 (2009))

USP1  DUBS] USP siAldel  Alz=HQ  olagE|thobAloltt.  (Nijman, S. M. B., et al. 'The
deubiquitinating enzyme USP1 regulates the fanconi anemia pathway.Mol.Cell 17, 331-339 (2005)) A7 <l
%k USP1 Cys90, His593 B Asp75l® A€ Fuld Egjol=g ¥Ishe 785-ofv|wite = A dn.
(Villamil, M. A., et al., "Serine phosphorylation is critical for the activation of ubiquitin-specific
protease 1 and its interaction with WD40-repeat protein UAF1.” Biochem. 51, 9112-9113 (2012)) USP1+=
T axFEeE AUHoR EgAola, ke &4 EA4S USP12 BUSP46°] EAdel IEtE Ha o1 @S 24
T 3k BEIARR] UAFLE 71 el 2ol Ald BaAd sd= s wfolwt @Ak, (Cohn, M. A., et al.,
"A UAF1-Containing Multisubunit Protein Complex Regulates the Fanconi Anemia Pathway.” Mol. Cell 28,
786-797 (2007))
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[0009]

[0010]
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[0012]

[0013]

[0014]
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[0016]

[0017]

[0018]

[0019]

[0020]
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USP1E el gl Aoldh R ajzo] Fholyl thekdt Alx %4S SRuFRgect. o5 59, ISPl EJ
28 FAILS) oA A Al PONA(F2] Az & 39d) 2 w5y W (FA) A R2olAe] A4 =l
FANCD2(Zt=Y H1d OF ARA IF D2)E ZfuFAgssict.  (Nijman, S. M. B. et al.'The
deubiquitinating enzyme USP1 regulates the Fanconi anemia pathway.” Mol.Cell 17, 331-339 (2005);
Huang, T. T. et al., "Regulation of monoubiquitinated PCNA by DUB autocleavage.” Nat. Cell Biol. 8,
339-347 (2006)) ©]E DNA <=4} WHS-(DDR) H =2+ DNA 71ulslhA|, oA AlaZete, ulEulo]Al C, TjoZA|
Feb, o] 23 WA B A ARl ofE i DNA =744 Al slelx] FgA o)t

USP1-Z3 wh9-229] mhg-2= wjo} AlfobAl 2 (MEF) ol thgh AW A= A2delA Ub-PCNA % Ub-FANCD2¢] &
7 s BojFal, &% FANCGD2 Was Az BojFa, o Was A Al Aol dolA Adte]
Ak, B AEZODOT0) NN USPI FAAe] dEE DNA ZtaEkghAl BuSs ZYsie oz JER
(Oestergaard, V. H. et al.Deubiquitination of FANCD2 Is Required for DNA Crosslink Repair. Mol. Cell
28, 798-809 (2007)) T3k, siRNAo] 93k <17+ A|EFo|Ae] USSPl 2S EaNAE A (translesion) Ao &
318 DNA ZEweiAle] S7te BEa ¢ 4<5E Ub-PONA 58 Z#3c}. (Cohn, M. A. et al., "A UAF1-
Containing Multisubunit Protein Complex Regulates the Fanconi Anemia Pathway.” Mol.Cell 28, 786-797
(2007); Huang, T. T. et al., "Regulation of monoubiquitinated PCNA by DUB autocleavage.” Nat. Cell
Biol. 8, 339-347 (2006))

DDR 7 =ollA Tid T3S s}

F 27 AL FA4 % PAA A

= 12 ID13} CHEK19] SHAstE &3 ofuRAEFAA F
S FHs 712 -T2 (bHLH) FAF 1AHE 2@k DNA @H&L
(ID)o] AAAe gfu st 2 HAsts T3l 29 E3ks 2dshe 9T b, (Lee, J.K. et al.,
"USP1 targeting impedes GBM growth by inhibiting stem cell maintenance and radioresistance” Neuro.
Oncol. 1-11 (2015). Doi: 10.1093/neuonc/nov091) U20S A Eo] A USP12] shRNA o2 ID G aS =3 A
7] AAE FEskal 143B QIZF F5F o]F o] dlA USP19] shRNA HThe2 T4 A% AF(E JAs.
(Williams, S. A. et al., "USP1 deubiquitinates ID proteins to preserve a mesenchymal stem cell program
in osteosarcoma.” Cell 146, 918-930 (2011))

et A AAE AHgEHE USPLE] oAl 9F B JlEk oo 2ol Mm¥el | k5ol k. ol
o, USPle] g 2% oAAe] et 4Is Baiol oA Holsitt,

wg o g

;‘co_]o —g_ot

471 gk (1) =

X; & CRg & N ojn;
Xy & CR; & N on;
Xs & CRg & N oni;
Xy & CRy & N on;

R1 % H, —CDg, (C1_C6) %}721, (CZ_C6) %}Zﬂ%‘, (Cz‘Ce) %}7\1%1, (Cl Ce) tﬂi (Cz Ce) O}O]Ci}\]oe]'ye], (Cg—
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Co) AelE =, Ee e EAtolamddoln, o7 4, dAld, 47, Aelgzdd, # dHzA S
2eAe s7|REE Agd sy oo AfAR deHom Agsm: 2, -0Ryp, ~C(0)Ry, -CORu,

_Nngng, _NR20C(O)R21, _C(O)NRgoRgl, _NR:)oC(O)NR:)lez, _NR2OS(O)rR21, _S(O)rNRzoRgl, _NR2OS(O)rNR21R22, _S(O)rRzo,
P(O)RyRa1, 4, B-Si((C-Cy) €4)s;

Ry =(CCu) o, allHl®old , (CCyp) AlelE 2, T dHEAl ]S 2 dolar, o7]4 7] ofd, 3
zold, Afo]F e, Bl FHEA]F 2L L sl o] 4o Ry o2 A&H T

Ry 2 H, D, (Ci=Cs) &2, (C;=Cs) TRLZA, (C;=C) BFOl=FAEZ, (C-Cs) o=, FEZAlo|E 2L,
=27 -C(0)OH, -C(0)NH,, ¥+ CNoj™;

Ry < H, D, (CC &d, (CC) TEIA, (CC) 3rl=sALd, ((C-C) otvx=gd,
e ZALolE 2L S22 -C(0)0H, -C(O)NH,, Hi= CNojiH;

Ry 2 Ry & o]E50°] #3d wha Axket 4, (C-C) AolF2d7 38 JAe; = Ry 2 Ry & °o]E0)
At g Axel 3 SE ALl SRS BE P e

Ry £ (C=Cs) 27, (CCs) 2D, (CCo) LY, (C1-Co) LA, (CC) TR, (C-C) FRLFA,
(C5Co) APl ZFELZ, -0-(CrC)-LAA-(C-Cs) ALl ZF2L, dEl2AL]ZF 28, -0-(Co-C)-LZ -3l 8l =
AtelE 24, 271, -0H, -NH;, CN, -C(0)(Ci=Cy) &, -C(O)0(C—Cy) &, -NRyC(0)0(C-Cy) &4,
=Si(CHy)s, =SF5, -S(0),(C;=CHEZ, -S(0),(ND(C;=Cy) &2, -NH(C,—-Cp) €&, -N((C,=C») €&H),, -NH-(Co-Cy)-
A A-(Ci-Cy) Al FRLZ, T NH-(Cp-C)-LZA-HZA o] F 2ol | 7|4 A7) 474, daAd, <&
A, 9@ dFAE Fr|REE AEE s o) AR Aoz X3t (C-C) &, (C-C;) &=
A, (CCe) Aol Z 2, =27, -0H, -S(0),(C~Cy) &2, -S(0),(ND(C~Cy) &7, -SF5, -Si(CHy)z, ~NH,
-NH(C,-Cy) €7, -N((C,=Cy) €7),, -C(0NHy, -C(ONH(C,-Cy) &7, 2 -CON((C,=Cy) &7y B3 APO)E
2o FE Al EF2 Y, ol 2 e =olde (C-C) &, (C-Cy) =g, 4
st o] b AFAZ AYH o R XFHE1; H=

R~

ok

tzlosse e

R 2 X & ool RAE A 3 sht el Ry 2 HuHoR Ao ((Cy) oFY L A =
ogd 9agel R 2 X £ olEel REE gxsh $71 s oldel Ry 2 AgHoE Asy dHzeld
#2 PASAu; EE R R X E oJEe] AW Axs} I sht oldel Ry ® HEHOR AW ((-C) A

ol FRYA &5 Ity Ee IR AL R R Xy = olgo] F-FE dAket @A shut o] Ry 2 Al

mlo

Rs & H, D, (C—=Cs) &7, (CCo) &AMA, (CoCo) &A, (C1=Co) &FAl, (C1=Co) Slol=FAILZ, (C-Co)
2AFA, 2, (GG AelEF=Ed, dH=2AlolE2¢d, -C(0)0(C-C) &4, -C0)([C-C) <4,
-C(0)NRy3Ryy, —OH, -NHz, CN, -NH(C,-C,) &2, -N((C=Cy) €7Z), EE -NRizC(ORy ©1H; B

R 2R &= olS5o] 2xe Axsl §74 sl 2atol2 27 8 gAeh;
ZF R, Re, Rs, R Ry &= EgAom 2z} Ao, H D, ((;-Co) €, (C-Cs) LAY, (CCy) &Y, (C-Cg)

22, (CCo) 2L, (GC) ZEEFA, (GCo) sFel=FALA, (C-C) AlE2dd &, FHzA oS
297, = daieln, o7|A 7] dhL skt o] (G-C) EFAZ Aduaor X3,

o

ZF Ry 2 2t Aol EHAHoZ D, (D, (CCs) &, (CCo) &AY, (CCo) &Y, (C1-Co) &=A, (G-
Co) TRL, (CC) TRIFA, (CC) Jl=FALA, =2, -C(0ORy, -C0)0Ryz, -NRiRy,
-NR13C(0)R1s, -NRisC(O)NRisR1, —C(OINRizRis, =S(O),Ris, -NR13S(0),Ris, —S(0),NRisRi, —CN, —(Co=Co)-Z3-(Co-
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[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]
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Cu) o, —(CC)-&dAA-allHmold, —(Co-C)-EAA-(CsCs) AtelZ 2L, —(CrC)-LA -3 H ZAL] S =
44, -0-(C-Co)-LAd-od, -0-(CC)-EZ=-3 e =otd, -0-(Co-C)-LAA-(C~Cs) Alel2=dZ, T
“0-(CrCo)-LddR-g el ZAfo] Fm Ao, o7 7] ol dEHzold, Alelgzdd 2 e ZAto]

ojgo] g fael @A AT AR 2709 Ry & Sht ool Ry = AEuHem A% (GG oFL
$e P e AT ARG 209 Ry & olFol B ARG W st ol Ry = HeHom
ABE Aelotd B G T QP Y] 2719 Ry & olFo] FAW QA A sht o)
Ry 2 A8Foz A8E (-G AIFa $ FHS]; B ARG 944 2709 Ry & ol Fe] ¥
d QA9 W) st ol Ry = AEHom Y sHzAelF A He FAsk; B olEo] Paw
5 AAge 249 Ry & Sk ol Ry B HEMoR ARE AuzAelZRA B2 FYH; B o

of ¥3E BU ALYl 249 Ry & St ool Ry £ HBHOoR Aoy svzsHzAolFEAY B

ZF Ry & ZF Aol SH9H0® D, -(Ds, (C=Co) €, (C=Co) A, (C=Co) FELZ, (C-C) TEUEFA,
=271, (N, -O0H, -NH;,, -NH(C;-Co) &, -NU(C-=C) £Z),, -C0)0(C-Co) &, -S(0),(C-Cy) <LF,
-C(0)NHz, -C(O)NH(C,—Cy) &, -CON((Ci—Cy) &Z),, -NHC(O)(C—Cy) €&, -N((C-Cy) &4 )HC(0)(C-Cy) &
A, (CCuw) ofd, dERokd, (CC) AelE24d, T sHAte|Z2dola, o7 7] 4,
AFA, (CCo) AtolZ 2L, selzAtelZ 2, ofd, 9 slel2elde sp7|25E Aeg s o] X
FAR durom g (C-C) ¢4, (C-C) E3Al, (G-C) Z=LZ, -C(0)0H, -C(0)0(C,—Cy) &Z,
-C(0)(C=Cy) &7, -S(0)(C=C) &7, -C(ONH(C=Cy) &7, -CON((Ci-C) &), —OH, -NH,, -CN, -NH(Ci-
C) &, 2 -NU(C-Cp) &), BEE

QAT A 279 Ry & olFe] PAF Qs P sl zEeld B FAetul; AH AxPI 2

A Ry & olEel HaE AR WAGC) AolFRAA B WAee; e A4 AR 249 Ry &
ool WA YAt PACC) oFd B FHF B AP A 2709 Ry & olFo] ¥HE A%

o} 37 sE 2ol S FAet; w=
e Axpel 3 2709 Ry & (=02 A ;

o

|
o
4

5
s

Z} R © 74 ASo H5HHoRZ (C-Cs) LA, -NRisRis, -NRisC(O)NRisRis, —NRisC(O)Ris, —NR15S(0)uRys,
—C(0)NH(C5~-Cg) AlolEF = 7o),

Z} Ry 2 ZF A9l 5HH R | = (C-C) &7oly;

7 Ry £ 7 Aol EHAHOR U, (G-C) 272, (CCy) LA, (C-C) LY, (C-C) T2LA, -(Com
C)-gAAM-(CC) APolF 22U, —(CC)-LAA-sEHZA] S 2L, —(CC)-LAAM-(CCy) oFE, =
-(CrC)-gAA-s e Zoldoln | of7|A] 7] 4, Ao]F 24, sHEA|Z 22U, ofd, 4 & Rold S
sh7]2 ded oz XgkE (C-C) SZHEFEH Hdug s o] ASAZ Mex oz X (C-C) ¢
Al, (C=C) EFAL, (CG-C) 222, (G-C) TELEFA], (CCy) oFE, sle=Rotd, &=7, -0H, -NH,, CN,
-C(0)NH, -C(OINH(C,-Cs) &, -CON((C=Cy) &), -NH(C-Co) €, F -NU(C-C) &)y EE

als

Rip B Ry = ol5°] F&e i dxpsh g sht o] Ry o2 AeHom Ahd e zAola=dd g
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S=Sd
Al (C=Co)

o} =

|9z dedoz A5

)

. (C=Co)

Al

[}
=

1

A0
=

b4
}=

=

1
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e
rlr

b
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[0292]

[0293]

[0294]

[0295]

S=50l 10-2708936
o]l Rypo® Age (Co-Cu) oFHolrt.

T e FdEdolA, X2 CReolH, Xe= (RO, X2 CRolM, X CReol™, Rse Holw, Re2 H, (Ci=Ce)
a4, T R, R H, (CC) €2, ((-C) 2L, & Ao, Re H, (CCo) &2, (G-
Co) &A], EE 2o, Rev= H, (C-Co) &, (CC) &FAl, T q=2zloln, R H, (C-C) €2,
(C=Co) Bol=mAL, T sElRzAto] 2 2L eln, o71A 7] 42 9 e RAle ]S 2Y e 37|25
AelE s ol e XEAE AeHoR XFE 1 -0Ry, -C(0)Ryp, —CORy, P -NRisRig, Ry HolW, Rs H,
(C=Ce) &2, (C=Ce) Blo]=FA2Z | —C(0)0H, -C(O)NH,, FE= CNeolw, 18]al Ry= &kt o]4ke] Rpyo & X%
H (G Cuw) oFHolm, g R (CCuw) oFd, &EREeld, Ee JHEAlZRZg Do, o714 7]
ofd, dHEold, R FHEA|FRL AL sl o] RyE AU How XFErt.

m°*'

T gE FdddAM, X2 R ©1H, X CRolH, X2 (Re©l™, X CReoIH, R HolwW, Re H, (C-Co) &
2, £ 200, R H, (C-C) &2, (C-C) =Y, = F2Aoln, R H, ((-C) 22, (C-Cs)
A=A, = Rzl R H, (C-C) &2, (CCo) LA, Tz S2zlo]n, R H, (C-C) &2, (Cr
Co) Slel=FAIL, E= dEHEZAto]Z2 2 Zoln, 7|4 7] 4 L e RA) 2 2EH L 7|2 7EH A
d st ok Az AeF oz AFE v ~0Ry, —C(0)Ry, -CORp, = -NRyRy, Ry HOlM, Ry H, (C-
Co) &, (C-Cp) atol=2A122Z -C(0)0H, -C(ONH,, =& (Nol®, ZE]iL Ry &b} o]ike] Rpo A 3e
e =otdoltt. F7he] ® v FH A, X2 (Reol™, Xo= CRrol™, X3 CRsol™, Xi= CRyoIH, RsE HOl
o, R H, (C=Co) &7, L= dzdleln], RS H, (C-C) €2, (C-C) 227, == dzdoln, Ry I,
(C=Co) 27, (C=Cy) A, wE dzloln | Re H, (C-C) &2, (C-C) LA, &= oy, RS
H, (Cr=Co) &7, (CrCo) FFol=FZAL, Ti= S 2AL| S 2 eln | of7|A 47 9 FeHzAlol 2 UL
Sh7|ZEE] Adelg sk o] ASAR M ow X8hE 1 -0Ry, -C(0)Ry, —C0Rz, B —NRigRig, Ry HeJ
M, Ry H, (C-Cs) 22, (C=Co) dtol==A12 -C(0)0H, -C(0)NH,, HEi= CNol™, R 3l o] 4] Ryl =
2ghe e 2oldol | Zelal Ry (CCu) oFE, dlElZold, T e 2Ale]F 2ol | of7]4 A7) of
g, dEzetd, 9 dE A FRAUE ) o)A Ry AEAow | ghHr).

T g2 FdodolA, Xi& (Reol™, Xo= CROIH, X3 CReol™, Xi& CReIW, Rsi= HolW, Re> H, (C1-C6) <&
2, B R0y, R H, (C-C) 27, ((Cy) TELZA, = Ao, Ry H, (C-C) 27, (C—Co)
, e gR2Alem | Ry & H, (GCo) &Z, (GCs) &I, e E2eom, RS H, (GCs) &2, (G
Co) stel=FAIGZ, = dHEZAolZ 2o, 7|4 7] 44 4 FHZAe]| 2 2d e 7|25 E Y
d sl olate] AFkAE e o XFE W —0Ry, -C(0)Ry, -CORyp, = -NRyRi, Ry & HolW, Ry & H,
(C=Ce) &, (C-Cp) Blo]==ZA]22  -C(0)0H, -C(O)NH,, == (Nolw, Z18]a R, & &b} o]4ke] Ry o2
3l (CCs) Aol S E g ol

b
v
il
-1

ool A, X2 CReol™, Xoi= (RO, Xp& (Rsol™, Xii= CRe©1™, Rs= HolW, Re H, (Ci=Cp)
o, = RN, Ry H, (C-C) &, (C-C) =LA, e FEalel, Re2 H, (G-C) &4, (C-
Co) &=Al, i ZRAoH, Rz H, (CC) &7, (CC) LFA, == F2zlelv, R H, (GG 27,
(C=Co) Blol=ZAdZ, H= FHEALo|ZRdZoln] | 7|4 7] 42 9 FH Ao S 2L e 37| A E
Aeg sl ol XA HelHor A —0Ry, —C(0)Ry, -CORs, P —NRiRyy, Ry & HolW, Ry
H, (C;=Co) &7, (C1-Co) stol=FAILZ, -C(0)OH, -C(ONH,, FEFE (No™, Rz 3l oo Rpo= X34

(C-Cy) AtelZRebolu], 183 Ry (CroCy) oFd, slelZoldl, i sle|eto]2metdoln], o714 4]
obd, slelzold, % sH @Al Z AU st ol Ry = AHow Astenh,
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[0297]

[0298]

[0299]

S=50l 10-2708936

T o2 FddolA, X; 2 (R o™, Xo & Ry o™, X3 & (Ry ©1™, Xy & CRy ©/¥, R & HolW, Ry & H,
(C=Cs) €7, = 2o, R, 2 H, (C=C) 27, (C-C) TEUA, T loj™ | Ry 2 H, (C-Co)
A, (C=Co) LA, T d2eln | Ry & H, (C=C) &7, (C-C) &FAl, T =z, Ry & H,
(CCo) &7, (CrCo) BFOl=FARA, H= FE AL S 2ol | of7|A 7] 44 2 FHEA | 2297
2 712 5E AdgE s o) o] AFAR Ao AT -0Ryp, ~C(0)Ryw, ~CORzp, B -NRisRig, Ry &
Holw, Ry & H, (Ci=Co) €, (C=Co) dtol=ZA L7, ~C(0)0H, -C(ONH,, = (Nol¥, Z1g]ar R, & 3} o
&l Ry &% A3 FE AL ER2goltt. FUte] e FEAolA, X; & CRs oI, X; © CRy o™, X;
oM, X, ¥ CRy ©I™, R; & HolW, Ry 2 H, (C-Cp) €2, = Tz, R, & H, (C-C;) &7,
(C-Co) =2, e 2o, Ry = H, (C=Co) €, (Ci=Co) €A, e d=elH, Ry & H, (C—Co)
270, (CCo) ST, e ZRzoH | Ry & H, (C=C) 22, (CC) Fol=ZAL, = e 2Al]F 2
Zolm], of71x 7] 47 9 FEHRAI SRS V|2 AEE s o]t AAR AegHoR A
¥ ~0Ryp, ~C(0)Ryp, ~CORz, Z -NRiRig, Ry & Hol™, Ry & H, (C=Co) &7, (C-Co) FFol=ZALA,
-C(0)OH, -C(O)NHy, = CNoJ™, R, & 3t} o] 9] Ry o= X3 e mAfo]ZmdZol | J22al Ry &
(CoCu) oFd, slel&eld, k= e RAto|ZRUZoln], of7|A] 7] ofd, & Zold, 4 sleZAlo]Z 2
748 s o]Ake] Ry 2 Meldow xgHr),

of
N

;

r2

il

rlo
(o}

o

o S

T gE FHdoA, X, 2 (Rs o/, X; & (R o]JH, X3 2 CRs ©]™, Xy, += CRy o], Rs &= HolHY, Ry &
(CCo) &7, T Tq=27Melm, R, & H, (C-C) &2, (CC) =LA, = d=27lojn | 183 Ry &
(C=Co) &, (C=Co) &FA, B =27ty & g2 FddoA, X3 & (R oIH, X, & (R, o]H, X3 &

H,
H

)

CRs o™, X4 © CRy o™, Ry & HolW, Ry = H, (C=Ce) €4, v F=27lolH, R, & H, (C-C) €4, (Cr-
Co) F2Y, = F2Z7lolH, Ry & H, (CC) €, (C-C) &FA], e F=27lelH, Ry & H, (C-C) &
A, (CC) &FAl, e T2, Ry = H, (C=Cs) €72, (CCs) Bo|EFAIL, B sHZEAE2Y

Aol | 7|4 7] &4 F FEHZA|ZZL A2 ~0Ry, ~C(0)Ryp, —CORyy, Z -NRjgRjg ZHE A€H sl o]
dol AFAE HdeHor XEm, T2 al Ry B Ry 2 o]EFo] FHE ©@A Az A (GC) AelEEE
a2 FYA.

gl

m

F7he g2 Fdoold, X 2 Ry o1, X, = Ry o1W, X3 & CRs ©1™, Xy & CRy ©1™, Rs & HolH, Rs
S H, (CCo) &7, =& gz, R, & H, (CC) &2, ((-C) T2, =& =270, Ry 2 H,
(C=Co) &, (CCy) &=, = d27loln, Ry & H, (C—C) &4, (C-C) LA, =& dadolw, R
S0, (CC) 27, (CCo) Sol=SAL, T e ZAlo|FR2doln, J7|M A7) &7 9 se|ZAlol &
22U 7|2 RE Mdud sk oo XA HEA o AZE™: -0Ry, -C(0)Ry, -CORxp, = —NRisRi,
Ry ¥ Ry & o]Eo] ¥-atd wAa dxkel I (C-C) Ael2287 38 JAsh, 18la R & sy o]
Rip &2 X &8 (CoCiy) oFHolr}.

T o2 FddolA, X; 2= (R o™, Xo & (R o™, X3 & (R o™, Xy & CRy /™, Rs & HolW, Ry & H,
(C=Co) &, T g=2olm, R, & H, ((1-C) &7, ((1-C) T2, == o, Ry & H, (C=Cs)
o, (C-Cp) LFA, T 2o, Ry = H, (C-C;) &7, (C-C) <A, L= dzdelw, R, & H,
(CrCo) &7, (CCo) BFOl=FJARA, H= FE Alo] S 2ol | o7|A 7] 44 2 e 2| 2297
2 B7|25E MEE sh o] XFAR YA oR AT -0Ry, ~C(0)Rym, —CORz, B -NRiRip, Ry %
Ry & ol&o] ¥&u whh dxket 37 (C-C) AelZ224 38 JAst, R, & sk o] Ry &2 X3
H (CCu) oFHoeln, 8|3 Ry & (CCuw) oF, dlEl2old, L= FuzAlelFrzddoely, of7] 7] of
g, dezeld, 2 FHEAlF 2L s o] Ry 2 AEF o xgH,
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[0301]

[0302]

[0303]

S=50l 10-2708936

F7he] ®= g2 FddelA, Xi & Rs ©1H, Xo & CRy o™, X3 & CRs ©1™, Xy & CRy ©1™, R & HolH, Rs
H, (CCo) &7, = Ao, R, & H, (C-C) &7, (CC) TRUZ, i =2zlol, Ry & H,
(C=Co) &, (CCy) &=, = d27loln, Ry & H, (C-C) &4, (C-C) &FA|, £ dadoln, R,
S H, (C=Co) &, (CCo) Blol=FmAILZ, T A Z2dZo, of7|A 7] 47 2 e Al S
247LE 7| REE AgE s oo AR MY oR XFE T Ry, ~C(0)Ryw, ~CORw, 2 -NRisRu,
Ry ® Ry 2 o]E°] Hatd vt dxke} 3 (C-C) AtolE2dZ & FAsh, 18 R, + sk o]
Ry &2 A& s zoldolt}, = T2 TN, X; & (R o], X, &= (R; ©1H, X3 & (R o, X, &
CRy o™, Ry &= Hel™, Re & H, (C-=Co) &7, & dzlelm, Ry & H, (C-C) &4, ((-C) T=¢, =
v d2zelm, Ry & H, (G-C) &, (C=Co) &FAl, Ex= Ta2zle|m, Ry & H, (C=Cs) &4, (C-Cs) &=
Al B gRzelm, R & H, (C=Cs) &7, (CCs) stol=mAd7, T sH2Ate|F2d e, of7|A A
7] 47 2 FHEAIEFREAAL S|EREH AdYE s oo XA Aedgoz X3Eu: -0Ry,
-C(0)Ro, —CORzo, X -NRisRio, Ry 2 Ry & o]5¢] P3¢ ghah Ao} A (C-Cp) Ael2 =24 3hs §
W R, E 3 oA Ry o2 X3E FE|RZolHolw | 18I Ry 2 (CCu) oFE, HEZol, = FH=
Aol F 2ol | ofy|A A7) o} dEH R, B S RAFRE AL s o] Ry B AEHoR A
=

rlo

o
ol
-

T gE FddeA, X 2 CRs olH, X, & CR; o9, X3 & CRs 1™, X, & (Ry ©I¥, Rs & HolW, Ry < H,
(C=Co) &4, T grsloln, Ry & H, (C-C) €4, (C-C) =, = dzalelw, Ry 2 H, (C-C)
A2, (C-Cp) LA, T daAloln, Ry & H, (C-C)) 24, (C-C) &FA, T dFzzloln, R, 2 H,
(C=Co) &, (CCo) slol=FAd, Ex FHzAllERd e, 7|4 7] 42 3 e zAto] 3=
& SRR E A9w sy ool ANBAE MelFor G -0Ry, ~C(0)Ryp, —CORyp, 2 -NRiRy, Ry 2
Ry & olE5o] ¥ &4 Axtel I (C-C) AtolZ 22U &2 FAsH, 28l R, & sht o149 Ry &
2 A3E (C-Cy) AlelF2gZolrt.

F7he] = gE FEdelA, Xi 2= (Re oI, Xp = Ry ©]™, X5 2 CRs ©I™, Xy = CRy ©I™, Rs = HelW, Rs
< H, (GG ¢4, = Z=2elH, Ry & H, (G-C) €4, (C-C) =LA, =& Fazloln, Ry & H,
(C=Co) &2, (GCo) EFAl, e d=E7oIH, Ry & H, (G-C) €4, (G=C) ¢FA, e Tl R
< H, (C=C) &2, (CCo) stel=FAIdZ, e duzAte]E 2ol of7|A 7] 42 9 S =Ale] &
2AL 7|2 RE AdgE sty oo AdAR duHor AHH D —0Ryp, —C(0)Rw, —CORxp, H ~NRigRu,
Ry R Ry 2 ol5o] F&d w4 A}t 3 (G-C) AlelE22dd &5 JA8, R, & sl o] Ry 2=
AZE (CCy) AbelZ22 Ao, 8]l Ry 2 (CCuw) oFE, dEZold, = dHzAelEzdder, o
714 7] obd, EHzold, % SEHEA| S 2E A2 St o]} Ry 2 AdEAo® X3E.

T o2 FddolA, X; = (R o™, Xo & Ry o™, X3 & (R 1™, Xy & CRy 1™, R & HolW, Ry & H,
(C=Co) &4, e 27, R, & H, (C1-06) &7, (CCp) T=U, ®E Fazleln, Ry & H, (C-Co)
o (C-Cp) LA, T 2ol Ry = H, (C-C) &7, (C-C) &3], L= dzdelw, R, & H,
(C1=Co) &4, (CCo) stol=FAdZ, He FHzAtelEFRd e, 7|4 7] 47 2 e zAlo]Z =92
7] 25E AEE sh oo AFAR deHoR AT Ry, -C(0)Ryp, —CORz, % -NRiRi, Ry %
Ry & o]Eo] ¥-atwl whA dxtel 3 (CoCr) Atel22%7 g FAstn, 28al Ry & sl o] Ry &
= gl ZAtolZm kot Frbe] ® 2 T, X 2 (R o1, Xy & (R ©]1, Xy & (Ry ©
o, Xs & CRy ©]™, Rs & HolH, Ry & H, (C1-C6) &Z, T g2lolm, R, & H, ((Cs) &2, (C=Cs) T
2d7 ) T d2Aoln, Ry & H, (C=Cy) 2Z, (C-C) L&A, = 2o, Ry & H, (C~Cs) <7,

rlo
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[0304]

[0305]

[0306]

[0307]

S=50l 10-2708936

(C=Co) &=Al, ®E Aol , Ry 2 H, (G=Co) &2, (CCo) stol=FAdZd, e A Z 2ol
o, o7 7] 42 9 FEHZA | F R RN Aud sy o) AFAR MuHon X3
~ORz, —C(0)Rz, —CORzo, % -NRisRig, Ry % Ry & o]Eo] H-aE whh el | (C-Cp) Aol 2L 3
FAs, R & B oo Ry o2 ASE FEEAllZRAA, 183l Ry 2 (CCu) °FE
e zotd, = e EAle] SR Aol | o7|A 7] ofd, sHRotd, H FHRA]EREA L dht o]
o] Ry 2 AeHoR X3t

m°*'

=

steha] (1) o o deolA, X; &= (R oIk, &= th2 P&, X; & (Rs ©]aL, 18] X, &= (R, otk &
7he] m ThE Ao A, X & (R o1, X, & (Ry oI, 283 X3 & C(Rg otk E th& FddolA, Xy &
olm, X, = CRy o™, X3 & CRs ©|™, 28]a X, & NeJth. T v FddA, X; & CRs oW, X, & (R
olm, X3 & CRs ©I™, X, & Nelw, Ze]a Ry = Holvk. F7ke] & th& &, X & Ry oW, X, &
olw | X3 & (Rg ©]™, Xy, & No|®, Ry & Hol®w, Z8]a Ry & H, (C1-Cp) &2, ®=& dzzlo|t}. & &
TR, X = Rs o1, Xo ¥ (R o1, X3 2 CRg o9, X, & Noj#, Ry & Holw, Ry & H, (C-Cy)
A7, = dRdelw, aelal R & H, (G-C) €2, (CC) T2LA, T dzgolr},

iy

F7te] ® g pFEdelA, X; & CRs o™, X, & CRy o™, X3 & CRs o™, Xy &= Nol9, Ry & HolH, Ry &
H, (C=Ce) €2, T g2, R, & H, (CCs) &2, (CC) 2L, T+ d=Z7loln, 18]l R
H, (C=Co) &2, (C=Co) &FAl, TE =2zlolth, T th& F&d oA, X; & CRs o], X & CR; o™, X3 &

o], Xy ¥ Nel#, R; &= Helw, Rs & H, (C=Co) ¢, &= d=2zlolm, Ry & H, (C-C) &7, (Ci=Cs)
gz, wmE gz, Ry & H, ((-C) €7, ((-C) &FA], =& d=2loln, Z2la R & H, (o)
A, (CCo) Bhol=mAL, EE Al EF2deln | o7|A 7] 47 2 H A ERd e §17)
2RE Ay sy oo AR AYH oz XFETh: -0Ry, ~C(0)Ryp, ~CORsp, R -NRigRyy. F7+e] &t}
2 FEdeA, X, 2 CRs o1, Xo ¥ CR; o1, X5 & (R o™, X, & Noj¥, Ry = Hol™, Ry & H, (C,-Cy)
a7, e 2o, R, > H, (C-C) 27, (C-C) 2L, T d=zoln, Ry & H, (C-C) <7,
(C=Co) &=A], F=&= gazleln, Ry & H, (C=Cs) &, (CCy) Fel=FALA, e A E 2% 0
w, o71A A7) 4 F FEEA]EFRUALS —0Ryy, -C(0)Ry, —CORy, = -NRigRyy ZHE AEE 3l o]ake]
A2 Aoz N&HY, 8a Ry S Holt).

rlo

T o2 FEoolA, X, 2 (R W, X, & CRy o™, X3 & CRy ©1™, X, & Nol™, Ry & Hol™, Ry & H, (C-
Co) &7, T= 2ol R, & H, (CCs) &2, (CCs) F2A, T= T2loln, Ry = H, (C-C) &,
(C1Co) EFAl, Ex= ZRAolm, Ry & H, (GC) U7, ((;Co) BHIEJAUYZA, T FEHEZA|ZZ2UZ 0
o, o714 A7) &2 2 FEH Al F 2L Ry, ~C(0)Ry, —CORzp, E -NRiRig ZH-E AElE 3} o] o]
AdAZ AdeHor XF=Hv, Ry = Holw, 2¥a Ry & H, (GG &, (CC) slol=SAdZ
-C(0)OH, -C(O)NH,, = (NoJt}. T th& FddolA, X; & (Rs ©H, X, & (R; o™, X3 & (Ry oW, X, &
Nol™ | Ry &= HolW, Ry = H, (C-Cp) &7, E&= o, R, & H, (C-C) &7, () T2da, =
stzAloln | Ry & H, (C—Co) €A, (C-C) LA, & dzgon, R & H, (C=C;) &2, (CCs) 3Fol==
AL, E= FEHEA|Z RSl 7|4 Y] 4 F HEAIE RS SY|EEE AdEd st o]
o] AR Ao XSE™: Ry, -C(0)Ryp, —CO0:Ryp, = -NRigRiyg, Ry & HolW, Ry & H, (C,—Cs)
42, (C-Cp) dtol==A1%A, —C(0)0H, -C(0)NHy, TE&E CNelw, Zg]la Ry, & s} ool Ry, o2 g4
(Co~Cr) oFHoltt.

i)

¢

=

s v Hol™, Ry & H, (Cr-

T OE FEAelA, Xi 2 Re oI, Xo = Ry ©I™, X3 2 CRg ©1™, Xy = Noj,
el , Ry < H, (C=Co) &4,

Co) &7, B T2, R, & H, (C—=C) &2, ((-C) 2L = T2
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[0309]

[0310]

S=54l 10-2708936

(C=Co) &=Al, T g=alelw, Ry 2 H, (C=Co) &2, (CGC) stel=FAdd, £ duHEAlE 2ol

w, A4 A7 44 A FHEHEAIZ 2SS -0Ryp, -C(0)Ry, —CORzp, R —NRisRig ZH-H A s}t o] 9

A2 AegAor A&FEHW, Ry & HolW, Ry & H, (G=C) €2, (G-C) dtol=FA<4Zd, -C(0)0H,

-C(ONHy, == (NolW, R, &= 3kt o]de] Ry &= A&e (C-Cu) oFHel™, Z22al Ry & (CCu) ok, 3l

HlEold, Ee FuEAtolFzd o, 7] 7] ofd, dHRor, R S ZA|FRAA S st o]
e}

T gE FEAA, X & (R o1, Xo = CRy o], X3 & (Rg o1, X, & Nol™, R; & Hol™W, Ry = H, (C-
C) &2, B T2, R, & H, (C=Cs) &2, (G-C) T2, T= T2 7o | Ry < H, (CG-C) €7,
(C=Co) &=Al, T g2lelw, Ry & H, (C=Cs) €, (CC) Fel=FALZA, B dEH A S 2970
w, o7 A7) 44 D FE A F2S AL -0Ry, -C(0)Ry, —CORzp, 2 -NRjRyy ZH-EH Aeld s} o]4o
Az Aedor AFEv, Ry £ HolW, Ry & H, (C-C) 22, (C—=C) shol==A2Z, -C(0)O0H,
-C(O)NHy, = C(Nol®, =1E]a R, & 3fvh o9 R,y 22 A3d sleRoldelrt. Frie] ® G
TFEdNA, X; & (R o1H, Xo ¥ CR; oI, X3 & CRg o™, X, & Nojo, Ry & Holw, Ry 2 H, (C,—Cp)
a7, e d2oly, R, = H, (C-C) 27, (CC) 2L, T dzloln, Ry & H, (C—C) <7,
(C=Co) &=Al, e g27elm, Ry & H, (G-C) &, (C-C) stol=FAIdd, T dHZAlo|Z2d7 o]
o, o7 A7) 44 2 FEHEAL]FZ AL ~0Ry, —C(0)Ry, —CORey, = -NRyRyy ZHE] Aele sk} o] 4o
@Az HAadeoz @, Ry = Holw, Ry 2 H, (C-C) 22, (C-C) tol==A122, -C(0)0H,
~C(ONH,, B (NoJ™, R, & 3k o]4e] Ry, o2 X35 dgZeldeln, 18]al Ry & (CsCuw) oFE, &lE

=old, E slHsAlelZRddeln, 74 47 ok, dE=zold, 2 sHzAelZRdAe s} oldel
R 2 A€2ow Xgh,

f

T gE FEA0A, X 2 (R o1, X & CRy o], X3 & (Re o1, X, & Nol, Ry &= Hol™, Ry = H, (C-
Co) &7, = Fadolw, R, & H, (CCy) 22, (C-C) 2o, wx dzloln, Ry & H, (C-C) ¢4,
(C=Co) &FAl, EE Aol | Ry & H, (C=Co) &, (C;Co) stol=FHALZ, e dH2A ol E 270l
o, o7 A7) 4 D e A Z 2SS -0Ry, -C(0)Ry, -CORy, 2 -NRygRyw ZH-E] H&® &} o] 4k
Az Haxgow AFEH, Ry = HolW, Ry & H, (C-C;) &2, (C-Cs) 3Fol=ZA1<Z, -C(0)0H,
-C(O)NHy, X3 (NojW, 28] R, & 3h} o]4e] Ry 28 X3E ((4-Cy) Alo]Z =g Zo|th, w thE F&dd
A, X & CRe o1, Xy & CRy o™, X3 & CRg ©]™, X, & NoJw, R &= HolW, Ry & H, (C-Cp) &2, L=
gz, R, & H, (CC) €2, (CC) =g, =& g2, Ry & H, (GC) €Z, (Ci—Co)
dIA w drzlelw, Ry £ H, (C-C) €2, (CC) stol=FAL, i e 2Alo]ZF2d ol | o7
A9 9 FHRAEREIL SRR E Auw shd oo XFAE MEHom XFET: -0Ry,
-C(0)Rz, —COsRyp, ™ -NRygRyg, Ry = HO|W, Ry 2 H, (C—Cs) €7, (CCs) slol=FA<Z, -C(0)0H,
-C(ONH;, = CNoJH, Ry & 3l o]ie] Ry 22 X &H (C-C) AtelE2doln, 183l Ry 2 (CoCu)

obgl, sEzoly, i ;1 HzabelFR el el o714 47] ofd, slElmeld, B sHzAlERAAe &
ool Ry £ AEAoR ABH,

mf*'

o

T e TN, X 2 (Rs ©1H, X, & Ry o™, X3 & CRy ©1™, X, & NolH, Rs
Co) €7, == gz2loln, Ry & H, (CC) &2, ((-C) 2L, = dzzloln, Ry & H, (C-Cy) €7,
(C=Co) &A, EE dlojm, Ry & H, (C=Co) &7, (C;Co) BHOI=FALYZ, T FEHZA| S 2 U0
W, 714 7] &2 9 FEH Al FRA AL Ry, ~C(0)Ry, —C0Rzp, Z -NRiRig ZHFE AEE 3} o] e
Az Hadgom X@EH, Ry = Holw, Ry & H, (CC) 22, (G-Cs) FFol=FALZ, -C(0)0H,
-C(0O)NH,, =¥ (Nol®, 18]l R, & 3ht} o4t Ry o2 X 3§ e zAlo|Z2dAoltt. F71e & tE ¢

rl
)

m°1'
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[0311]

[0312]

[0313]

S=50l 10-2708936

ool A, Xi & CRs o™, X; = CRy o™, X5 & CRs o™, Xy = NeJ™|, Ry & HelW, Ry 2 H, (C1=Co) €%,
T 20w, Ry & H, (GC) 22, ((-C) 2L, = d=2zom, Ry = H, (C=C) &7, (CCo)
,EE gEAen, Ry £ H, (G0 €7, (CC) sel=FALA, T e RAlo] 22 Yo, of7]
A A7) 47 2 FERAFIFR2AE —0Ry, —C(0)Ryw, —CORyp, L -NRysRyy ZH-E] A&lw sl o] 4o] x84
2 A9 AoR XgEm, Ry & HolW, Ry & H, (C=C) &2, (C=Co) dtel=FA22, -C(0)0H, -C(ONH,, B
T NelH, Ry = 3h o]kl Ry 22 X3he s RAte]ZF 2 el 18] Al Ry & (CeCu) oFd, slel e}
g, EE RS Rd ol 7|4 7] ok, FHRetd, 9 FHRAL| F AL St o] Ry &

=
EHE FEAM, Xi 2 (Rs o1, Xp = (Ry oI, X3 & (Rs oI™, Xy = NoJ™, Ry = HolH, Ry & H, (Cr-

Co) &, = dzloln, R, & H, (CCy) &4, ((C) Z2dA, w= dxloln, e Ry & H, (C-
Co) &7, (C=Co) LA, E= Fd2o|th. T o2 Fddol A, X; & CRs o™, X; & CRy o™, X5 & CRs ©]
o, X, £ NoJw, Ry & Holw, Ry 2 H, (C=Co) &7, T dzloln, R, 2 H, (C=Cs) &2, (CCy) Tz
2, mE FRAdelm, R & H, (C) 42, (C-C) LA, =& F=Aleln, R & H, (CC) 28, (CC)

£ ezl ER2ddoln | o7 &4 2 FHEA|EF R0 s ERE Adgd s
]% ﬂ ﬁ@@—g—i j]);:_]—ﬁﬂi] _ORZO, _C(O)RZO, _COZRZO, ‘;% _NR18R19, lﬂl’ R.’% ‘;'g R.’%‘% o]%o] _‘?‘Z}%
B dxbeh A (C-C) Aol 229 dS et

F7ke] o FdoolA, X; & CRs o9, X; & CR; o9, X3 & CRs o™, Xy & Ne|#, Ry & Holw], Ry &
H, (C=Co) &7, T d2olm, Ry & H, (C=Co) &7, (CCp) 2L, = 2z, Ry & H, (G-
Co) &7, (CCo) LA, e dagloln, Ry & H, (C-C) &2, (CCy) 3Hl=ZALZ, T e ZA}o)
SR o7 7] ¢ B FHEA|EFRZL AL 0Ryp, -C(0)Rp, -CORzp, R -NRisRyy ZHE AHH
s} o]ate] XA R Aeidon AFEM Ry E Ry & o]E5o] BIE v Ao} A ((-C;) Ale]EFRY
2 g5 A8k, agla R, & sk o]k Ry o2 AFH (C-Cy) otHolth, E v FEoA, X, & CRs
ol X, ¥ (R ©1™, X3 2 CRg o™, X, & NoJ#, Ry & Holw, Ry & H, (C=Cy) &7, & d27lo|n, R,
= H, (G-Co) &4, (GCp) =247, = F=2oln, Ry & H, (C-C) €2, (C-C) &FA], e &=27l0]
H,R B H (CC) €2, (CCy) stol=SAL, T e zAto]Frddoeln, of7] &4 2 e zA}e]
FRAe sIEFE AgE st ol AR HdeHom AFHEM: Ry, -C(0Rxn, -CORyp, %
“NRisRig, Ry B Ry & ¢]Eo] ¥&5 v fdxet 7 (CG-C) AelZ247 38 F43t, R, & sk o4
Rig &2 A3 (CCy) oFHoelw, 283 Ry & (Co-Cu) o, dEZold, T dH A2 g oy, of
714 7] obd, slHRold, B sHZAto|F R AL sl o) Ry & AEHos XgHT),

F7he] & 2 FE e, X & CRs o™, X, & (Ry o™, X3 & CRs ©H, Nelw | Rs & Hel™, Ry &
H, (C=Cs) &7, =& Td=2dolH, R, 2 H, (C;=C) &2, ((-C) =L, T d2alolw], Ry & H, (G-

Co) 272, (CCo) LA, = ZaAoH, Ry & H, ((C) 22, (CC) F)EFALY, = & H ZA}o)
SEGZolm, AA7A 7] EZ F FEEAIEFEZ LTS -0Ryp, —C(0)Ryp, —CORsp, B -NRigRyy ZH-E Hele
s o]t A#AE HAeHog XghEm, Ry © Ry 2 olEo] HaE wha fdxek | (CC;) AtolFE Y
7] 88 FAS, 1Ela R, = s o) Ry, o2 X3E g Roldoeltt, = k2 FEoo)A], X; & (R
o, X, ¥ (Ry ©1™, X3 & CRy ©1™, X, &= NojH, Ry &= HolW, Ry & H, (C=Cy) €2, & dailoln, R,
= H, (C-Cp) &7, ((Co) T2, e 2o, Ry = H, (C-Co) &, (C-C) EFAl, e 70
o, R = H (GG 27, (CC) Sl=sAL, T deRAle]E2d el o7 4 2 &g ZA}o]
FRAFe SIERE AuE st ol AR HAeH oz AFHEM: Ry, -C(0)Rxn, -CORyp, %=

m°*'
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[0314]

[0315]

[0316]

NRisRig, Rs E Ry + o]E°] H&FH &4 Axe}t a7 (G-C) AbolEF2YZ 38 A3, R, & sl o9
Rip &2 A3H e Zoldolm | I8 Ry & (C-Cy) o, slE|Zotd, & dHZEAo|E2d o, oY)

—

T OE FEAA, X & (R o1, X = CRy ©]1, X3 & (Rg ©1™, X, & NoJ™, R; &= Hol™, Ry = H, (C-
271, R, & H, (C-Co) €, ((Cp) TELEA, = d=27loln, Ry & H, (C-Cp) ¢4,

(C=Ce) &3Al, e =gl Ry & H, (G-C) &, (CC) tol=FAlgd, e dH Al Z 29l
o, 7| A7) 44 " FE Ao F 2 S -0Ryp, ~C(0)Ry, —CORyp, F -NRjRyy ZH-E Aeld shi} o]de
AdAz Ao AFEH, Ry B Ry & o]E5°] FAE w4 Axe; A (C-C) AtelERE s FA
s, 2E]an Ry, & sk o] Ry && XFE (GCy) AtelFRLZolth, Frhe] T tE ptddolA, X, &
CRs ©]™, X, = CR; 1™, X3 & CRg o], Xy &= No|#, Rs &= Hol™, Ry = H, (C=Cs) &2, T 2z,
Rr & H, (CC) €7, ((1Co) T2LA, B FR7eln, Ry 2 H, (CC) €Z, (C=Cs) ¢FA, Ex T2
Zolm, Ry & H, (C=Cs) &%, (C-Co) Btol=FmALZ, E= sHZAe]E2dZoln, of7]A] 47 9 &=
RG4S riESE ey s oo AAR deAow AFE M —0Ry, —C(0)Ryp, —CORy, =

NRigRig, Ry R Ry 2 o]Eo] e &4 Axket A (C-C) Atol2 28 && A48, R, = skt o4

@)

) &

iy
A
i

R
L

6

)

fl

b

Lo

olm, o7]A 7] ofd, sERobd, B FEZAL|ZREA L St o] Ry 2 AdHA R XFEr.

T g2 FdAA, Xp & R ©1™, Xo & Ry o1, X3 2 CRg 1™, X, & Nol¥, Ry &= Hol™, Ry & H, (Cr-
Co) &7, L= dzdloln], R, & H, (C=Cs) &2, (CCp) F2UA, L= d2loln, Ry & H, (C-C) &2,
(C=Co) &=Al, e gzZgeln, Ry & H, (G-C) &, (C-Cy) stol=FAgZd, T dH Aol Z2 U7 o]
o, 7M7) 47 2 FE EAL]ZF RS Ry, -C(0)Ryp, —CORy, 2 -NRyRyw ZHE HAe® sh} o] 4ke]
A A2 HeHow XsE | Ry I Ry & o]5°] FAE A Axet 4 (G-C) AtelERYE IS FA
s, 283 Ry, & &y o] Ry o® X3E FEHEAte]|E R Ao|th, F7he] g FdddA, X, &
CRs ©1™, Xo & CR; ©1H, X3 2 C(Rg o™, X, & Nol#, Ry & HolW, Ry & H, (C=Cp) &4, T d=zloy,

Ry 2 H, (C=Co) &4, (C-Co) 2L, e Trileln, Ry 2 H, (C=C) €2, (C-C) &4, e &=

et

el , Ry = H, (C-C) &2, (CCo) stel=FAldd, T dHzA Aol Z2Rddeln, o7 47 9 &=

TELEEL VI2FE AdEgd sk olde] AdAR dgHom AFHW: -0Ry, -C(0)Ryw, -CORyp, =
“NRisRi9, Ry R Ry = o]Eo] F-2d w4 Aot 3 (C-Cp) Ael2 = 85 A48, Ry, = sty o9
Ry &&= A2 sH Aol Z 2ol | 22al Ry & (CCu) o, dElRold, Ex dHEAl]Z Y7ol
W, o7IA A7) obd, dElEetd, B FHzAllE 2L st o]l Ry 2 deHor Agdn.

F7ke]l e FdoolAl, X; & CRs o1, X; = Ry oI, X3 & CRg oI™, Xy & Ne|#, R; = Holw, Ry 2
H, (C-Co) &4, T &=lolw, Ry & H, (GC) €2, ((Co) =Y, = F=7lolH, Ry & H, (G-
Co) &7, (CCo) L&A, e ZaAon, Ry & H, (CC) &2, (CCy) FOI=FALZA, = & e ZA}o)
SFrgZdolm | 7|4 7] ¢4 H FHEA|EFRZE AL -0Ryp, -C(0)Ryp, -CORyp, ZE -NRisRiy =FFH HHH
i ool A2 Meldom A, Ry E Ry & o]E°] FAH B dxtet I (C-C) AllEERY
7 38 A, 183 R, & s o] Ry o2 X3H s zoldoeltt, T 2 FadoA, X; & (Re
oli], X, & CRy o™, X3 = CRy ©1, X, &= NoJ, Rs &= HolW, Ry & H, (C=Cs) &7, T st2zlo]H | Ry
= H, (G-Cp) &4, (G-Cp) 247, T Fq=alloln, Ry & H, (C-C) €2, (C-C) &2, e TE7lo]
W, R EH, (GCy) &7, (CCo) Fol=FAL, T FEEAle]F2 ol | of7]x &4 2 &g 2ALe]
=

=
2442 sr|=RE Adgd sy o] AAR AdeHom AFHM: -0Ry, -C(0Ryw, -CORy, =

rir
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[0317]

[0318]

[0319]

S=50l 10-2708936

NRisRjg, Rs Z Ry 2 o]E°] H&H g4 Axe}t 37 (G-C) AbolEF2YZ 38 A3, R, & sk} o9
R &2 X349 sel2oldelm, T8 Ry 2 (GCuw) o, FEZold, e e EAlo|E2 Ao, 7]
A7) ol SH R, E EEAl|ER YA L Ft o] e Ry B A¥H oz XEET),

T g FdddA], X & (R o, X, © (R o1, X3 =& (R ¢1™, X, & NoJH | R + HolH, Ry = H, (G-
Co) &7, B T2, R, & H, (C—C) &2, ((-C) 2L, = T2, Ry & (C—Co) &4,

(C=Co) &=Al, T g2zlelw, Ry & H, (C=Cs) ¢, (CC) Fel=FALA, Ex dEH A S 2970
o, 7| A7) 44 " FE Ao F 2 S -0Ryp, ~C(0)Ry, —CORyp, F -NRjRyy ZH-E Aeld shi} o]de
AdAz Ao AFEH, Ry B Ry & o]E5°] FAE w4 Axe; A (C-C) AtelERE s FA
s, 283l Ry & S oY) Ry && X EE (C-Cy) AtelFzdZoltt, F7he] T gE FaddA, X, &
s °1™, Xo = CRr ©]™, X3 2 (Rg ©1™, Xy &= Nol®, Ry &= Hol™, Ry & H, (C=Co) €2, T d=zlo|n,
Rr & H, (CC) €7, ((1Co) T2LA, B FR7eln, Ry 2 H, (CC) €Z, (C=Cs) ¢FA, Ex T2
Zelm, Ry & H, (C=Cs) &%, (C,-Cq) Btol=FA1
SEYAE V|EZHE AEE s ol AR HAEHoR XFHEM: -0Ry, -C(0)Rp, -CORy, %
“NRisRig, Ry R Ry & o]Eo] F-&H v et 3 (G-C) Aol 2247 38 343t R, & sk ol
Ry &2 e (C-Cy) AtolF2dZoln], 18]al Ry 2 (CCy) o, s 2ol T g 2Alo]EFzdZ
olm, AA7IA 7] obd, s ®etd, Y FH 2| FRAT L St o] ] Ry 2 AdEF o w STt

fl

A, e dEHEAlFREE e, o7 4 B FHRE

Lo

T g2 FdAA, Xp & R ©1™, Xo & Ry o1, X3 2 CRg 1™, X, & Nol¥, Ry &= Hol™, Ry & H, (Cr-
Co) &7, L= dzdloln], R, & H, (C=Cs) &2, (CCp) F2UA, L= d2loln, Ry & H, (C-C) &2,
(C=Ce) LA, T gz, Ry & H, (C=Cs) &, (CC) Fel=FALA, T e A EF2 U870
o, 7] A7) 4 D e A 2 2SS -0Ry, -C(0)Ry, ~CORy, 2 -NRygRyy ZH-E] He® &) o]4ke]
A A2 HeHow XsE | Ry I Ry & o]5°] FAE A Axet 4 (G-C) AtelERYE IS FA
s, 2Ea Ry, & B ol Ry o& X 3E FHEA|ZR2Y et Fhe E v FddelA, X, 2
CRs ©1™, Xo & CR; ©1H, X3 2 C(Rg o™, X, & Nol#, Ry & HolW, Ry & H, (C=Cp) &4, T d=zloy,
R, & H, (Ci=Co) &2, ((Co) TRLA, = 2|, Ry & H, (C1=Co) &, (C=Cs) &FA, BE T2
Ao, Ry & H, (CCo) &7, (CCo) Blol=FAAZ, T dHZA)F2dZely | 7] 4 2 ez
Aol 22 A S 72N E Hed s ool AFAR e o AFEm: —0Ry, -C(0)Rw, -CORep, =
NRigRig, Ry Ry & o]Eo] ¥ v Axe} 7 (C-C) Al F2LZ 88 43y, R, & 3l o9
Ry &2 X9 s zAto]FR2edoln | T8 al Ry = (CCy) oFd, dHZold, T s ZAto]|FR Y7ol
H, o714 7] ofd, sEReld, 9 sHEA|FRAAL St o] Ry B Aoz XFHET),

rl

stek (1) o L7 FefelA, X; = Rs otk = vh& F>olA, X, & (R o]aL, 2eaL X, = Ry o}, F

7rel e FEdolA, X; & Ry o1, Xp & (Ry oW, Z8la X; & Nojt}. & & FdddA, X; & (R
o, Xy = CRy ©H, Xg & NeoJ™, Z22]aL X, = (Ry olth. & v& F&olA, Xi & (R ©IH, Xo = (R ©]

H, X3 & Noju#], 28]3 X, &= CRy oW, 28]l Ry & Helth., F7he] & t& Fdd A, X; & CRs 19, X,
= Ry oM, X3 & NoJ™, X, & CRy oIH, Rs & HolW, 83 Ry & H, (C;-Cp) €4, v 27|t}

2 FREelA, X & R oM, X, & (R oW, X; & Nojul, X, = CRy ©]7], Rs & HolM], Ry & H, (CiCo)
@A, Ee @RAleld, a¥a R & H, (GG) 2, (GrCG) ZEREA, Ee RN, E HE
TEelol A, X; 2 (R oI, X, &= CRy o™, X3 2 Nojm, = CRy oI, Ry = HolW, Ry < H, (Ci=Co)
¢4, Ee gEAe, Ry & H, (GC) ¢4, (C(C) =LY, e dalo, 22 Ry & H, (C=C)

&, (C=Co) &=A, e RAlolg, E v F&EAM, Xi 2 R o1, X2 = CRy ©IH, X3 2 Noj¥, X,
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[0320]

[0321]

[0322]

S=50l 10-2708936

rr
o

Ry o™, Rs = Hol™, R = H, (C=Co) &2, E== d=27ol, Ry & H, (C-C) &2, ((-C) T=d4,
T gzAlelw, Ry 2 H, (C=Co) €4, (C-C) &A1, = d=22ol, Ry 2 H, (C-C) ¢4, (CCo) 3t
ol=smAL, T FHEAIEREN, oM 7] 4 B FEHEA]ZREEA S -0Ry, -C(0)Ry,

“C0Rz, ¥ -NRygRyg ZH-E] AeH s} o] XA deyg oz Xgkgr),

d

H

F7kel g P, X & (R o™, X; & (R, ©1H, X3 & Noj™, X, & CRy ©]", Ry & Hol™, Ry &
H, (GCo) &Z, T+ d=2Zom, Ry & H, ((C) &2, (C-C) =LA, =& 2o, Ry & H, (G-
Co) 22, (CC) LA, T d=2zlolw, Ry & H, (CC) €7, (CCo) Fol=sALA, = e ZA}o)
SEA, oA 7] ¢ B FEHEAIEFRZL AL 0Ryp, ~C(0)Rxo, —C0:Rz, B -NRisRig ZH-E] AEH
st o] A @A ® Meow AgEw, de]il Ry = HolW, Ry & H, (C-Co) &2, (C=Cp) dtol=FA|
72, -C(0)0H, -C(ONH, i (NojW, i Ry % Ry o]Eo] He &4 a9t a7 (C-C) AtolF2dd
Aech, w ohE A, X & (Re o1, Xp & CRy o™, Xy & Noj# | X, ¥ CRy ©|™, Ry & Ho|
o, R 2 H, (CCo) &Z, = Aoy, R, 2 H, (CCy) €2, ((-C) T2LY, T dzgo)n, Ry =
H, (C=Co) &2, (C=Co) LA, T S27lol Ry & H, (C-C) €7, (CCp) Pol=FEAL, = 3§
ZatelERden | of7|A 7] 4 2 FH A FRE AL | REE AuE s o)t AFAR AE
2oz e —0Ry, -C(0)Ryp, -CORyp, P —NRigRio, Ry = HOlM, Ry = H, (C;=Cs) &2, (C,-C¢) Flo]==
A -C(0)0H, -C(ONHy, H+= (Nol™, B Ry ¥ Ry & olEo] H-atd w4 Axte} g ((-C;) Aol EF=
a7 S FASH, 28I Ry =(CCuw) oFd, dElReld, (Ci-Cy) AtelE2 29, dERAL)| 22 g,
3714 A7) ofd, sEl el Alo|FRA, B dEZAlo|FRA UL S o] Ry &2 X FHH ).

o
oft
oL

H

T g T, X; & (R o1, Xo & CRy o], X3 & Nojw, X, £ (Ry o1, R; & Hol™, Ry = H, (C-
Co) &4, £ g, R, & H, (CCy) 22, (CC) 2o, w= d2lon, Ry = H, (C-C) &4,
(C=Co) LA, F=&= gz, Ry & H, (C=Cs) &, (CC) Fel=FALA, Ex dEHRAL] S 2% 0
W, o7IA A7) 4 F FE EA ] EF RS —0Ry, ~C(0)Ry, —CORy, 2 -NRigRyy ZHE AEE 3} o]Ake]
Az Haxgow AFEW, Ry = Holw, Ry & H, (C-Cy) &2, (C-Cs) 3tol=ZA1<Z . -C(0)0H,
-C(O)NH,, ¥ (Nol™, & Ry ¥ Ry & olEo] ¥&H whh Azt 37 (C-C) AtolZ2dd 3 A3t
W, Ry £ (CCuy) o, dlElZold, (C-Cy) AlEF2dZ, dH Al Sz g oy, o714 A7) o}, &
2ol Ale] 22U, F FEHRA|ZRAU L S} o]t Ry o2 XFEM, 13l Ry 2 (CCuw) °FE,

et

o

el Zotd, i e RA]Z RS, of7]A] A7) o, s Rotd, B FH A S RAAL Fht o]
o] Ry 2 AeHoz g},

sheta] (1) o A3 FejellA, X, & (Rs oJth. & g2 FdoolA, X; & (Rs o], 283 X, &= Noju}, 37}
of & v FEelA, X; 2 R o™, X, = Nojw, Z2]aL X3 2 (Rg olvk. %= v& =&l X, 2 (R
olm, X, = Nol™, Xy & CRg o™, 28l Xy = (Ro olth. T th2 FdollA, X; & (Rs oI™, X; = NejH],
Xs & CRs o™, 28]3 X, & CRy o™, 28 al R & Helvh. F7ke] & v& FddlelA, X; & Ry oW, X
= NolH, X5 2 C(Rs ©I™, Xy & (Ry ©I™, Ry & HOl™W, 283l Ry & H, (C=Cp) &4, =& F=zlolt}. :

e T, X; 2 CRs oM, X, = Nojif, X3 & (R oI, Xy = CRg ©I™, Rs = HolH, Rg = H, (Ci=Co)
o, = Feaol, IEla Ry & H, (C=Co) ¢4, (C-C) A, Ee FElelty. & te FddolA,

X1 & CRs ©1™, X, & NoJ™, X3 & CRs o™, Xy & CRy ©I™, Rs & Hol™, Ry & H, ((;Co) €4, e =
e, Ry & H, (C=Co) &7, (C-C) &FA], == d27lo), 28]al Ry & H, (C-Cs) &2, (C-Co) &=
A, e 2ot B tE FdEAAA, X & R o1™, X, & NoJ™, X3 & (Rs ©oIH, Xy & (Ry o™, R;

= Hel™, Rs & H, (CCo) &Z, v dEAel™, Ry = H, (G-C) €2, (C-C) €A, T d=zlo|m,
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Ry 2 H, (C-Cs) &4, (CCo) &FA, == 2o | R 2 H, (CCy) &2, (CCs) Blol=FALd, =
e ZAol SR d oy, o7]A F7] € D S HEAEZ LA —0Ry, ~C(0)Ryp, —CORzp, H -NRygRyy ZH-
Bl dEE s ol de] AfAR A ow AFEr).

rr

T gE FEAA, X; & (Re ©11, Xy = Noli, Xy & (R oI, X, + CRy ©1™, Rs & Hol™, Ry = H, (C-
Co) ¢, T T2, Ry 2 H, (C-C) €4, (C-C) &FAl, = T2, Ry & H, ((-Cs) €4,
(C=Co) &=Al, T g2zlelw, Ry & H, (C=Cs) ¢, (CC) Fel=FALA, Ex A S 2970
w, 7| A7) 44 " FE A S 2SRy, ~C(0)Ry, —CORyp, F -NRjRyy ZH-E Aeld shi} o]de
@Az Aeldor AgEv, Ry £ HolW, Ry & H, (C—C) 22, (C—=C) stol==A2Z, -C(0)O0H,
-C(ONH, T3 CNeolw, el Ry & Helw, Ry & H, (C-C) <7, (C-C) 3lol=FA2Z4, -C(0)O0H,
-C(ONHy, T& (NojW, T Ry ¥ Ry £ olEo] ¥

b T g2 FEAAM, X & R oM, Xo & NolH, X3 2 (Rg ©ol™, Xy & CRy ©]¥, Ry & Hol™, Ry & H,
(C=Co) &, & gz, Ry & H, (C-C) €7, (C-Cp) ¢FAl, e F2leln, Ry & H, (C=C;) &
4, (C=Co) LFA, T q27lol, Ry & H, (C-C) L7, (CCo) FI=EFZALY, T dEHEA0l 2 Y
Zolny, oJ7|A 7] &4 = Al F RS ~0Ry, -C(0)Ryp, —CORzp, F -NRiRiy ZHE HAelE 3} o]
o] @Az Aoz XEW | Ry = Holw, Ry & H, (C=Cy) &2, (C-Co) stol==A1<Z, -C(0)OH,
-C(0O)NH,, T (Noj™, = Ry ¥ Ry & olEo] F&8 g Axe 34 (C-C) AtelZ22dZ 3 FAS)
o, 7283 Ry £ (CCw) o, @EHZolE, (CC) AllF2LZ, sEZAto|Zzdo|n, o7 47
ofd, dElRold, Ato]ZR U, B FHZA|ZEAAL Fhrt o] Ry O& A ST}

o

49 Ba QA A (G0 Al2ReY B2 I

T g2 P, X; & (R o], X, & NolH | Xy & CRe ©1™, Xy & CRy 1™, Ry & Hol®, Ry & H, (Cr-
Co) &7, T 2o, Ry & H, (C=Cs) &7, (C-Co) LFA, T gdzdoly, Ry & H, (C-C) <7,
(C=Co) &=A, e F=geln, Ry & H, (G-C) &, (C-C) stol=FAlgd, T dH Al Z 2 U7 o]
W 7|4 A7) 4 D FE RA] EF RS -0Ry, -C(0)Ry, -CORy, 2 -NRyRyy =H-E] He® s} o4
AR Haxgow AFEW, Ry = HolW, Ry & H, (C-Cy) &2, (C-Cy) 3Fol=ZA1<Z . -C(0)0H,
-C(O)NH,, HEF (Nol™, & Ry ¥ Ry & olEo] ¥&H whh Azt 37 (CG-C) AtolZ2dd 3 FAs)
M, Ry & (CCu) oF, dElZold, (CCy) AtolZF 2, sl zAlo]ZzdZoeln | of7]4 A7) o, &)
2ol Ale] 22U, F FEHRAL|ZFRAL LS S} o) Ry o2& XFHH, 13 Ry 2 (CCuw) °FE,

elzold, L= EEAlEREA Y, 7M7) ofd, dEH ok, B FHEA S REAS sl o]
o] Ry = Adgdez Agdn.

et

Lo

shaba] (Do) Ay FddolA, X; & Nejoh, ®= o2 FddolA, X; & Nojar, 18]al X, & (R; ©Ith. F7he]
T e oA, X & NelH, X, & (R; o™, 22]al X3 & (Re olth. & B8 F3dolA, X; & Nojn,
Xo = CRy o™, X3 & CRg o™, 22|l Xy = (Ry ©Jvh. F th& F™dolA, Xy & NoJ, X, = CRy ©IH, X
= CRs oI, Z28aL Xy, &= Ry o™, 223l Ry = Holvk, F7ke] B 2 FadolA, X, 2 Nolif, X, &= (R,
oM, X3 & CRs o™, X4 & CRy oI, Ry &= Holw, Z&]a R, & H, (C—C) &2, (C-Cp) =L, == &
2o}, F7te] B vhE FAdoA, X; & NojH, X; & CR; o™, X3 & CRs ©]™, Xy & CRy ©1™, Rs &= H
oW, Ry & H, (C;=Co) &4, (C=Co) T2, wx drAlojw, 12]al Ry & H, (C-C) &4, (C-C) &=

A, e gz ot}

o

rir

T g FddeA, X, & NolH, X, CR; ©lH, X5 & CRs 1™, X4 & CRy ©]™, 781 Ry & HolH, R, &
H, (C;-Co) &7, (C-Co) =, e d=2o|m, Ry & H, (C=Co) €, (C=Co) €A, e SF=27loln,

a3l Ry & H, (C=Co) &2, (G=Co) &=A], He Fmzlojrh, & the FddolA, X; & Noj#, X, & (R,
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ol, X3 & (Rs °oIH, Xy & CRy ©|W, Ry © HelW, R, & H, (CC) €, (C-C) =LA, ®

rr

gzlloln, Ry & H, (Ci=Ce) &4, (C=Co) A, = FElel, Ry & H, (C-C) &4, (C=Co) &=A],
T gelelw, il Ry & H, (G=C) €2, (C-C) 3tol=FA L, EE HEAl|ZFRZgAolH, 7]

A A7 4l B FEHEAI S ESA S S| E2EE AdEyE i o] dbe] AR Ao R XFHETE —0Ry,
-C(0)Ryp, —CORzo, B NRyigRyp. F7F] HE ThE F&olA, X & NolH, X; = CRy ©]™, X5 & CRs o™, X4 &

oM, Ry & Helw, Ry & H, (C=Co) €7, (CCp) TRUA, ®E F2lolm, Ry & H, (C—C) €4,
(C=Co) &=Al, e F=zlelm, Ry & H, (G-Co) &, (C-Co) &FAl, we a7, Ry 2 H, (C-Co)
A7, (CCo) tol=FAL, e FHRAolZad o, 7|4 47 9 sHEAto|FRe e 37| ZH-F
AeE st olake XN@AE MeElHoz XFE v —0Ry, -C(0)Ry, —CORsp, = —NRyRy, LTI Ry & HolH,
Ry & H, (C=Cs) &7, (Ci=Cs) BFo]=FALZ, -C(0)OH, -C(ONHy, Hi= CNoJW, Hi= Ry ¥ Ry & o]Eo] ¥

2 g2 darek A (G0 AtolEe=dd Fd3t.

m\u

o

rlot

T gE FEdolA, X; & NolH, Xy & (Ry o1, X3 & (R oI, X, £ (Ry ©1™, R; & Hol™, R, = H, (C-
Co) 47, (C-Cp) 2L, = 2z, Ry 2 H, (C-C) &2, (C=Cs) LFA, Tt Alelw], Ry &
H, (C=Co) &7, (C1=Co) €A, & dzAoly | Ry & H, (C-C) &2, (CCo) FFo|=EALZ, T 3§
ZatelF2deln | of7|A 7] 4 2 FH A F 2L | REE AuE sh o) AAR AE
o2 AgE W -0Ry, ~C(0)Ry, ~CORy, B -NRiRi, Ry & Hol™, Ry & H, (C,-Cs) 22, (C-Co) dtol==
Al -C(0)OH, —C(OINHy, HEi= CNojW, B Ry 2 Ry & o]E5o] & &4 Az}t 37 ((-C;) Al E=
a7 S FAs, 183 R, E(CCuw) o, slElRold, (Ci-Cy) AllZ24, sHzAl)|Z =g,
3714 A7) ofd, slEl el Alo|FRA, B dH EAlo|FRA UL S o)A Ry &2 X 3HHr).

rud‘

H

T uE FEoA, X 2 NolH | X, = (Ry o11, X3 & (R o], X, ¥ CRy ©1™, R; = Hol™, R, 2 H, (C-
Co) &2, (CCp) T2UA, = g2z, Ry 2 H, (C=C) &2, (C=Cs) &FAl, T T2, Ry &
H, (C=Cs) &, (C-Co) &FA], ®&= dzAdlol, R, & H, (C-C) &2, (C-Co) FFo|=FA U4, = &
2atelE2geln | o7|A 7] 4 2 FHRA|Z 2L L 57| Z5E ﬁ%% aful o] o] A shA 2 AH
How z]%ﬂﬂ%. ~ORg, —C(0)Ry, —CO:Rz0, 2 -NRigRjo, Ry = HolW | Ry & H, (C-Cp) &2, (C=Co) dtol==
A2, -C(0)OH, -C(ONHy, T CNoJB, = Ry 2 Ry = ol5o] #2d e 9x9 8 (C-C) Aol Z
A7 #E FAs, R & (CGCuw) oFd, slHRold, (C-C) A2, dHZAle]E2dZoln | o] 7]A
17] obd, sl Retd, AlelFRdd, 9 SEH A RYU L St o] Ry o2 X, 18]il Ry &
(CCu) o}, slHZotd, E= FHEAolZ2dolm | of7]A A7 o, e =etd, 9 e ZAtolZ 2
e 3h ool Ry 2 MEHo R X 3hert.

O

o>

47) Bpeka ol AR FEd oA, X; 2 CRs o™, X, & Ry 1™, X3 & CRg o1, X, & NoJ¥, Ry & HolW, Rs
S H, (CCo) &7, = 2o, R, & H, (CC) &7, = Z=27ol, Ry & H, (CCs) &Z, T
g2lel, 1eal Ry & H, B (GCy) ¢Zolvh. ® o2& FddolA, X; & (R oI, X, & (R; oI, X;
2 CRy oIH, Xy & NoJ™, Ry &= HolW, Ry = H, (C=Cp) &7, T s2zloly, Ry & H, (CCs) &2, =
gzzleln, Ry & H, (C=Cs) &7, T Z=zleln, Ry = H, (C) &7, T S27loH, R & H B
(C=Co) &olw, Z2]al Ry & H E (C=Co) &Zeolvk. & v FaddddA, X; & R oIH, X, & CRy oIH,
X3 & CRg o™, X, & Nolw] | Ry & HolH, Ry & H, (C—=Co) &7, T &27leln, R, & H, (C-Cs) &4, ®
= @R, Ry & H, (CG-C) €2, = T=qlolw, Ry & H, (C-C) ¢4, e Fxzojw, Ry & H &
= (C=Co) EZelr, Ry & H = (G-C) &Zoln, Z22]al Ry = H = (G-C) Aotk & & ool
AL, X 2 (R oM, Xo & CRy o1, X3 2 CRg o], X, & Nol® | Ry &= Hol™, Ry & H, (C—Cs) €, &

rr
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gEAel, R, & H, (CG-C) €2, B 2o, Ry & H, (G-C) ¢, & =27, Ry + H, (C-
Co) &2, =& g2 Ry & H BT (GC) &Aoo, Ry & H & (G-C) &ZAou, Ry & H EE (G-

lu

Co) &deln, 2gaL Ry = (G-C) €2, (C=Cs) EFAl, -0-(CC)-2ZR-(C-Co) AelE =LA, -0-(Co=Cy)-
G- E ZALl F 2 A, -NI-(Co-Co)- A -(G-Co) APolZ 2R, = -NI-(Cp-C)-L A - H Ao 2=

T gE FEAA, X & (R o1, X & CRy o], X3 & (Rg ©1™, X, & Nol™, R; & Hol™, Ry = H, (C-
Co) &7, T d27loln, R, & H, ((-C) &2, T g2z, Ry & H, (C—C) &4, £ dzzoy,
Ry & H, (C=Co) &7, i g2zlol, R & H & (C-C) &ZoH, Ry & H E (GCs) &ZeolH, Ry
= HEE (CC) &Zeln, 28]al Ry & -0-(CrC)-LA@-(C—Cs) Aol 22U, -0-(Co=C)- LA -3l 5l = AL
o] F R L7, -NI-(CrCo)-ARM-(C;—Cs) AtelZELZA, = -NH-(C-Cy)-EZA -3 v Aol 2 L Z o| T,

7] shabale] AR T A, X; & C(Rs ©l™, Xp ¥ CR; o1™, Xy 2 CRs ©]™, X, & CRy ©]™, Ry & HolH,
Rs & H, (C—=Co) €4, T+ dlolm | Ry 2 H, (C-Co) €4, Ex= F2zlelm, Ry = H, (C-Co) €4, Ex=
g2zlelm, 183 Ry = H, (C-Co) &, & 2zl 283 R & H B (CC) ¢Zelth. & v
TFAejoll A, X; & C(Rs ©19, Xo &= CRr ©19, X5 & CRs ©1™, Xy & CRy o™, Ry & Hel#, Ry & H, (C=Co) &

rud‘

7, = dZ2A0lH, R, & H, (C-Cy) &7, =& 2oy, Ry & H, (C-Cy) &, == d=27oy Ry &
H, (C=Co) &7, v 2o, Ry & H =¥ (C-C) <oy, 183 Ry & H e (GC) ¢Zolt. =

2 FaddA, X; & CRs o™, Xo & CRr oI, X5 & CRs oI, X, & CRy oI, R; & Holw, Ry & H, (Cr-
Co) &7, =& g2, R, & H, (G-C) €2, v T27olw, Ry = H, (C-Cs) €4, v 27y,
Ry & H, (C=Co) &4, H= Faalolm, R & H Ex (G-C) &I, Ry & H Ex (G-C) &Zelw, 1¥
L Ry = H E= (CC) Aot = g& F&oolA, X; & (R oI, Xo = CRy oI, X3 & CRe °IW, X,
= (Ry ©oJ™, Rs & Hel™, Ry & H, (C=Co) €4, & T=27Mojw, Ry & H, (G-C) €7, T =270y,
Rs = H, (C=Co) &7, = =27Molw, Ry & H, (C-C) €2, T =2Molw, Ry & H & (G-C) &7
W, Ry & H Ex (CC) €HolM, Ry © H T2 (CC) &Zelw, z8lar Ry & (G-CG) &2, (C—Cs)
SFA, —0-(CrCo)-2ZA-(C;=Cs) ArelZF2LZ, -0-(Co-C)-gZAAN-FH ZAL| ZF2LZ, -NH-(CCo)-&Z -
(Ci=Co) AtelEZ 227, EE -NH-(CC)-¢Z -3 H =Ato] Z =g o] T},

T oE FdddA, Xi & CRs oI™, X, ¥ CR; o1, X3 & CRs o/, Xy & Ry ©]™, Ry & HolH, Ry 2 H,

(CCo) &4, = 27, R, & H, ((;-C) &4, e d=27oln, Ry & H, (C;-C) &4, e =27
oM, Ry & H, (C=Co) &4, T =AW, R & H & (C-Cs) &ZAolM, Ry & H e (C-C) ¢HolH,
Ry © H & (GCo) &del, a8 Ry & -0-(CoC)-LAA-(C-Cs) Aol E 2L, -0-(Co-Co)-LZ A-3]

ZALl SR, -NH-(CoCo)- LA R-(C-Co) AtelE2YE, T -NI-(CCo)- A --gHl =Alo] S =L ot
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[0333] B %9

i
o

¢

o) HjAEAR] A A setEe sy sftes T

o O X0
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1. 9-(4-(3,5-CIM W-1H-T/2tE-1-e) )22 2 2-(2-OI2Z2UIRE-3-2l)-9-(4-(1-t &4~
~0|2Z 2T Y)-7,9-C|5t0| E2-8H-B&-8-2 (E2|ZF22M E)-1H-0lo|ctE-2-)# H)-7,9-
Clslo| =2-8H-FE-8-2

1-3. 9-(4-(2H-1,2,3-E2] o} F-2-2) 1 A)-2-(2-0| &
Z2Zaa|d-3-9)-7,9-0| 50| =2-8H-F & -8-2

e cﬁ% . o
N FiF N__ N\N:‘) \\Q\/j

I-4. 9-(4-(2H-1,2,3-E2| o} E-2-2 )l &)-2-(2- 5 9-(4-(1H-T|2}&E—1— —2—(2—
(I EmS EI T AR E 357 6 FS. 0-(4-(2H-1 2,8-S2loE-2- ) E)2-(2-0lx "B O--(IH-TEE1-2)E)-2-(2-01 222y
Hisfol=2-H-FE-8-2 #8AIm2IEl-3-2)-7,9-clslo =2-BH-Fel-8-2 bl e ki el

%0 $on 5%

7. 9-(4-(1H-TI2}E-1-2) W) 2-(2-0| 228 . g
selE-o-g)-7-0E-7 o-cislsR-sh-FE-p-a o SR A 2B s e--lih-maE--2 )2 (- B oz
. ” 0|2 Z 2HHd)-7-HE-7,9-C| 5}0| E2-8H-FE-8-2

[0334]
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0~ ”TI L0~
- SO O U O~

1410, -(4-(1H-T|2kE-1-Y)H )-2-(4-E 722 1-11. 9-(4-(1H-TI2HE-1-) M F)-2-(2-ER 22 L O T B gl I (o]
-2-0|4Z2WHY)-7-Hg-7,9-CI3f0| =2~ ~6-0| 2 Z 2T d)-7-0] Y-7,9-C|3{0| S2-8H~ ‘;m(:l:(,[*;_‘;)Efgit‘i)}ﬁ);sﬁ_g'ﬂ_—a_g
8H-BEl-8-2 Fe-g-2 = ' - e

N [ N N N | N N
N— @ Nb

I-15.9~(4-(2H-1,2,3-E2| o} E-2-2) I &)
-2-(4-ER22-2-0| 22 EA|H H)-7,9-

1-12.(8)-9-(1-(4-(1H-T 2HE-1-) 5| )0l &)-2 1-14. (R)-9-(1-(4-(1H-T/ 2tZ-1-2) B )0l &) clsto|=2-8H-Fel-8-2
-(2-0|2Z 2@ 52| H-3-9)-7,9-C| 50| =2-8H- -2-(2-0|2~Z 2 Hx2|H-3-Y)-7,9-CI5t0| =2
Fa-8-2 -8H-FE-8-2 ]
E

Y L@*N\/ 3 \\O\ Q g NL@\ @

H16. 9-(4-(2H-1,2,3-E2| 0} F-2-2) A H)-2-(3- AT, G-{4~(1 H-T{ 21 -2 )2~ (4-0| A Z 2
ET22-2- SAH E)-7 9-cl sto| =2~ @maa(—agin;é; E—)E!EIZJIZEQ—B#—%E—B——E
8H-FE-8-2 ! I-12. 9-(4-(1H-T 2 &-1-2) i &)-2-(2-(2,2,2-
E2|ZR 20| §A|) 52| H-3-2)-7,9-Cl3l0| =2
-8H-FE-8-2

[0335]
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15, 9-(4-(1H-TI25-1-2) W E)-2-(o-ol SA M2l
-3-2)-7,9-C| 50| E2-8H-B &-8-2

1-20. 9-(4-(1H-= 2 E-1-2)H ) -2-(2-(2-1| §A|

o S AI)E )-7,0-C1 10| E2-8H-Bel-8-2 19 (4T -Red) 2 e

EAH Y)-7,9-Cl5l0| =2-8H-FBI-8-2

Oy

122, 9-(4-(1H-T|2}E-1-2)H H)-2-(2-(2,2,2-E2|

FR20|SA)H Y)-7,9-Cl5l0| E2-8H-FE-8-2

O -
<a Oy spe ¥, %.

1-22. 9-(4-(1H-T|2}E-1-2)H &)-2-(2-(Alo| 22

=20 SA|)E Y)-7,9-Cl510| E2-8H-FRl-8-2 24, 0-(1R 28)-2-(4={1h-HA -1 Wl ) Afo]

228E)-2-(2-(2,2,2-E2| ER 20| B4A|)
T2|g-3-9)-7,9-Cl 50| E2-8H-F B -8-2

1-25. 9-(4-(1H-T|2}E-1-2)WH)-2-(2,2-CI EF
22U =([d][1,3]01$&-4-9)-7,9-Cl3l0| =2
-8H-FE-8-2

Ses
Ok

1-26. 9-(4-(1-H2-4-(E2| 2R 220 €)-1H-0|0|ctE
—2-)HIE)-2-(2-(2,2,2-ER| ER 2 20| EA)Ta|H
-3-9)-7,9-C| 50| E2-8H-Fl-8-2

"

N/\I -
5o

1-27. 9-(4-(1H-T| 24 E-1- ) B)-2-(2-0| L )
-7,9-Cl5t0| E2-8H-F & -8-2
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~
h

1-22. 9-(4-(1H-:
1j2|o|H-5-)-7,9-C| 510| E2-8H-F B -8-2

1-25. 9-(4-(1H-T|2tE-1-2)H H)-2-(1-0 &-1H-2l &
e

(4-(1H-Z2tE-1-)H F)-2-(4-0| 222
e -7-9)-7,9-C|5t0| =2-8H-F & -8-

\ -

\

“@«

e

1-30. 2-(2-Alo| 22 Z 2 Y |3l -3-9)-9-(4-
(-0 g-4-(Ea| ER 220 Y)-1H-0l0|ctE
-2-¢)#iR)-7,9-C| 50| E2-8H-F &l-8-2

2. 2-(2-0| 2 Z 22| H-3-2)-0-(4-(1~(SHE-3~
£22018)-1H-0/o|cHE-2-2)u )

~(2-(CI EF 220 8)H d)-9-(4-(1-0 & -4-
o)-4-(E2| &
-7,9-C| 50| E2-8H-F &l-8-2

121 2-(2-|
(E2|Z2 220 E)-1H-0|o|ctE-2-)H H)
-7,9-Cl5t0| =2-8H-F & -8-2

N

EF220Y)

|-32, 2-(2-Ato| 22 =2 Unl2|H-3-2)-9-(4-
(1-(S M E-3-2)-4-(E2|
-1H-0|n|ctE-2-¢) ¥ &)-7,9-C/st0| =2

-gH-FEl-8-2

>=o

&5 L@«j‘

[-35. 2-(2—~(c| 2R 220 SA) 72| H-3-Y)-9-(4-(1-
HE-4-(E2| 2R 220 E)-1H-0|o|ctE-2-)
#A)-7,9-Cl5l0| E2-8H-FE-8-2

~O~re

L34, 9-(4-(1-HE-4-(E2|EF 220 E)-1H-0lo|ctE
-2-)#iF)-2-(1-0 Ll &R -7-2)-7,9-

Cjsto| E2-8H-FR-8-2

[0337]

>=o

F22#=[d][1,3]c/S&-4-

28 2-(2,2-C| %
2)-9-(4-(1-HE-4-(E2| 22220 T)
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E2|ZR2zHd) & g
)4l A)-7,9-C|5t0| E2-8H-F&-8-2
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~1H-olo|cHE-2-2)WE)-2-(2-(3-(S2| B =0 @)
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139, 9-(4-(1H-1,2,3-E2|o}&E-1-)dl H)-2- 1140, 9-(4-(2H-1,2,3-E2| 0} E-2-2) M & )-2-(2—
(e-0l2==qHIM)-7.8-CiSfo| = 2-BH-F 8 -8~ I_/c(zg(%ml g)-7,9-c] ol Ei—)BH—%lrE—g—%

H
NN
-
N N

N—N

k/\

I-141. (8)-9~(1-(4-(2H-1,2,3-E2| 0} F-2-2)H| d)ol &)
-2-(2-0|~Z 2 g1 d)-7,9-C|5t0| =2 -8H-F B -8-2

N/i No

2

N

«/\

I-142. (R)-9-(1-(4-(2H-1,2,3-E2| o F-2-2)H )0l &)
—2-(2-0|~Z 2 d)-7,9-CI5l0| E2-8H-F BI-8-2

e

1143, 2-(2-0|~Z 22 H &)-0-((1-(T2H-3-¢)

Tz E-4-)0 §)-7,9-Clsfo| S2-8H-F 2l-8-2

[0349]

H
N

| =0
N N

N

=
\
N’

I-144. 2-(2-0| 2 Z 2 Hd)-9-(1-(ma|H-3-¢)
TH| 2| g -4-9)-7,9-C 50| E2-8H-FEI-8-2

_62_



S=50dl 10-2708936

PN
N\ ’ >=o
N N —

1-145. 9-(4-(1H-T2}E-1-)# &H)-2-(2-0| & |-148. 9~((6~(1H-T|2}E-1-2) T2l H-3-2) &)
Z2EHE)-7,9-CISt0| S 2-8H-FRI-8-2 -2-(2-0| 2 Z 2 d)-7,0-CI5f0| S2-BH-FRI-8-2
1-147. (8)-9-(1-(4-(1H-1,2,3-E2| o} &E-1-
o)H ol E)-2-(2-0| 222 LK )
~7,9-CI5t0| E2-8H-F2-8-2

-
N
’(I>:O X |
3
N N z N
-

|\ —

N,

150, 2-(2-0| 2 Z 2K )-9-(4-(5-HE
-1,3,4-SAtC| ol F-2-2) I A)-7,9-C| 50| =2
1-143, 2-(2-0l2Z 2 UM Y)-9-(4-(3-(ERIEF -8H-FE-8-2
220 g)-1H-H2E-1-Y)H )
-7,9-C|3l0| E2-8H-F & -8-2

|-148. (R)-9-(1-(4-(1H-1,2,3-E2|o}&E-1-¢)
HY)olE)-2-(2-0|2Z2ZHY)
-7,9-Cl5t0| E2-8H-F &l-8-2

|12 2-(2-0| 2T 2UH d)-9-(4-(22 &2 =HE)

1151, 4-((2~(2-0| 2 Z 2 HH )-8~ 27,8~ -152. 2-(2-012 2 BH )-9-(4-(5-HE-1,2,4- #3)-7,9-Clst0| =2-8H-FE-8-2

Cjsto|=2-9H-Fl-9-U) )= EY SAlC| ot E-3-2)H H)-7,9-C| 30| E=-8H-F & -8-2

[0350]

_63_



[0351]

oin

L1154, 9-(4—(1H-1,2,4-E2| 0} E-1-2) ¥ &)-2-

(2-0l £ =2 W1 d)-7,9-C| 5t0| E2-8H-B &I-8-2 155 (R)-2-(2-ol 222 8H d)-o-(1-H doIR) [-158. (5)-2-(2-0] A X 2 HH| d)-9-(1-H Lol &)
Bl bl R 7,9-Clsto|=2-8H-FE-6-2
7,9-C 30| S 2-8H-E -8
N
N ™2 >:
H H 0
SN NN -
[ )=o [ D=0 N
= = z
N N N N Y
,\\Q\N % }@\N s
A __J A ..-,‘l
0
157 (8)-9-(1-(4-(1H-T| 2+ E-1-2)H &)l &) I-128. (R)-9-(1-(4-(1H-T|2}E-1-2)H &)oll &)
-2-(2-0|~Z 2L H)-7,9-C|30| =2 -2-(2-0| 2 Z2 YK €)-7,9-CI5t0| =2

—8H-Egl-8-2 -8H-FEl-8-2

I-152. (R)-9-(220h-4-Y)-2-(2-0| 2T 2L H )
-7,9-Cl5l0| = 2-8H-FE-8-2

| L~ |
o O 0x-
Y G:Lf ﬁN@

N
‘, —
\
N/
1-180. 2-(2-0| £ Z 2 | d)-9-(4-(1-H B-1H- 1182 9-(2-822-4-(1H-T2t5-1-2)u )
olo|chE-2-2)# F)-7,9-C|st0| =2 -2-(2-0|£Z2EH)-7,9-C/3t0| =2
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|-432. 9-((1-(1,3,4-E|ofc|otE-2-)m H 2| H
-4~ E)-2-(2-0| £ Z 2 LE )-7-HE
-7,9-C|5t0| E2-8H-F &l-8-2

%ﬁ[ LQ*Q

|-431, 2-(2-0| A Z 2 HHY)-7-0 E-9-((1-
(u2|o|E-2-2)m| 5 2| 5 -4-2) 0 &)-7,9
-C| 30| E2-8H-F&l-8-2

1-434. 9-((1-(2,5-CIm| FE|obE-4-2)mH 2| P
-4-2)H g)-2-(2-0| 2 Z 2 Y)-7-HE-7,9
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|-435 2-(2-0l 2= 2 WH d)-9-(2-(= 2| H-3-¢)
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-2-(2-0| 2 X2 W )-7,9-C|3l0| =2
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1-510. 9-((5-3,5-CIM E-1H-T 2t &-1-2) = 2pal

—2-g)H E)-2-(2-0| 2= 2 UH d)-7,9-C|5to| =2
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-1-9)#ld)-7,9-C| 50| ==2-8H-F & -8-2

[-512, 9-(4-(1H-BI E2}E-5-2)H &)-2-(2-0| &
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Clsto| E2-8H-FE-8-2
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E2|o}E-4-2)# F)-2-(2-0| 2 X 2 HH H)-7,9-
C|5to| E2-8H-F &l -8-2

|-522. 9-(4-(1-(2-3t0| =5 Al0f &)-1H-1,2,3~
E2|o}E-4-2)# A)-2-(2-0| 2 X2 HH )
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-7,9-Cl 50| E2-8H-F &l-8-2

Ny

SAAO|22E2E)
E2220Y)
-1H-o|o|ctE-2-¢) &)-7,9-C{5l0| =2
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0 &-1H-0|o|c}E-4-Y) oA Eota| =

1533, 9-(4-(1H-T|2} E-4-2) ¥ F)-2-(2-0| &
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Z JAEE IFEE, 4 59, E F99 IJFES A HI.
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S84 (Do) BgEe 7] G4 weAol os) PRAos A uhs 2ol §7] FHY JlEiok] FAW
Wl ola) Axd 5 Aok olstel JAE WA, Au A% wE Hek) we Be A5, WY =
o el d@ wE} olgHE Aol 2 olslAth. mE 1RES wE 47 BAWel W zdad

(T. W. Greene and P. G. M. Wuts, "Protective Groups in Organic Synthesis", Third edition, Wiley,
New York 1999).¢]%5 1#E2 ad 7l woke] Sdd 7|7t &olatd & 4 dv WHES AHgste] Ay
g e FAd dAlA AAE. dE AR ol whg 2 A oo A &A= e (DY 3F
zo] Ax9 AR Holo} @},
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d A4 /%= FEGAoIdAA wek xgsit. 33 A d
A dad A5, ol YAISH FAhd 3 e HE AYE e 0144 Helgk A1) Eg e 93
59 ¢ A, HAF AAE, A, B2 &2 A5 BEoe dd ok FXE doje] AH3hst Wl <
3 o]Fold 4 Ut o= B9, F3["Stereochemistry of Organic Compounds" by E. L. Eliel, S. H.
Wilen, and L. N. Mander (Wiley-Interscience, 1994)]& Zargit},
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U Ee Rud oA FX " Aol o] e oAjE Hkel o] AlxHETH
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o ol (DIEA) S AFE3}e] 2-bE 2-a2] o}Hlsl= 2-cE 5. EulA &9 FekF v, = [1,1'-9]2(Y
AdZzA9y) A2A]1ZH5(10) fdFEgdoele fF22d e (Pd(dppf)Cl,.CHLCL,) 2 A7), = e (K.005)
T BRI (Cs(05) S, of & Eof, 1,4-t]3Aky 28 g FoA SLoa AL&Ete] 2-c2 o}PEAL/ o 2~ H

A=}
&3
2-d5 =38k 2-e7F Algdrt. &, & HEZSOI=E2FE(THF), A& Et0H) B/Es = oA 55

it
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[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

SE=541 10-2708936
=, HFe) £%) 9 4y SETO|EE ARSIl A 2-eE Sdshd ofWl 2-f7} AT HET. WA ow,
OPUL 2-f= &7, = weS(MeOl) H= oE opAH o] E(EtOAc) FollA 55 Fuf 3 F4a(l) 7IAE S04

2-eE FYAA 5L F k. &0, F U= 2O T FFErRduontE (D) E 2-f& 3slsid o
st sk ()9 s3E

Ao W 2

~
om by Tt oy
Ik)\ A 1 HN | N/)\ HN N/)\CI
= R
R3

A S, n 2 10]a, I3 Ry, Ry, Ry, Ry, Rs, B X=Xy 2 382 (D)ol gl v} 2},

ko, speA(1)9 shgta dnt whgA 20 JjFE uhel o] FHA| 2-a, 2-b, 2-c, 2-d, 2-g H 2-
hs ARgstel 2=AE 4 vk, &, 5 oMEYEZ (MetN) TollA 471, = N, N-Holazzdddoer]
(DIEA) S AR&3te] 2-b= 2-af] oHlsts= 2-cE 53T, &1, 5 HE 3}3}1 ZHF(THF), ole-2(EtOH) =
/EE B TN 55(5, dFe) £%) 2 4y SETo|=E AREste] FIHA| 2-cE Fdshd ofl 2-g7F
Asdet, dietaoz, ofnl 2-g= &vj, = wgh&(MeOH) == oE ofAlH 1 (EtOAc) TolA =5 = =
T2 7IAZ A 2-cE FIAMNA F5L F v S, § HERZEWEOA) T JtERdYonuE

(D= 2-g3 Bosh T 2-w7h ATEG. S Fo ek Sol, F (1,102 (DL L w) o
2A #3511 JEzetel= yI 22w e (Pd(dppf)Cle. CHLL) R 7], 5 SA2FKC0;) B SrbAls

(Cs.00) &, & Fof, 1,4-T34 2& 8l FolM Sl ALgste] -hS ol /o] 282 2-d8 2
s 24 ey (D9l shEel Agdn.
a3 3

R
5 R, Rs

\

>N R,—X N N
0=<N | N/ X1__ X3 2_j o:< | _ X1 ‘
R R\ X D B
2 = o
Ry n R X Rz‘\/é'Rs R XX

2-i ®

2 %, R, Rs, Ry, Ry, Ry, Rs, n, B XXy & 332 (Dol Aojw vpe} A,

Ank WA 39 B 19 HFES A7) A wkoh 2ol 2AY £ Ak, @Y1, F, FAFIEFOal) ®
£ ERHAG(Cs.00) E AHgte] Tea o, F, OWEE Sl S (DMPNA Wb BEAS FIHA 2-i% 21
Fskalw, Qebis H9HA(Del SitRol AFHh. tetHoR X7k 0 9 XM 2-i 2 2% Te|axu
ol =R A E(DIAD) B EMUEATIOR §u), 5 HEeelol LR FRTF) FolA Aelgom

34 (D FFEL 58 + At
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[0429]

[0430]
[0431]

[0432]

[0433]

[0434]

[0435]
[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

S=50dl 10-2708936

oo o y
N B =N
o_ﬂ/N | /N X1_x Rio=Y O:I<N | N/)Ix1 X3
/Q/ﬁRs'NJI /»‘(j R3) Ry | x/)|(2
X R; >nR4 Xa Ryo Rs  Ja 4
2-k @O

X = B(OH), %=+ B(OR).
21 %, Rs, Ry, Ry, Rs, R, B X=Xy & 3Feh2] (Dell Ao npe}l 2},

8314 (1)9] e At whsa] 4ol e wpe} o] F3HA] 2k % 2-12 Agdte]l 2AE 5 Qi) S
4 e bR &, 5 (L 1-vaudEaye) dzA]geED) dERdels gIEsdd
(Pd(dppf)Cly.CHCL,) B A7), & BAZF(KC0) B B (Cs,00) S, o 5of, 1,4-T8Ak) e &
W oA S2ol A AMgEte] o} REA/O2EHZ 2-kE 2-13 AZTHE (714 Y = Br B 0-EE
gol=9)) %74 882 (1)9] 8§ =0 AzHct.

¢

O

R
o PN
NNy o—{N N
0:< | Rio—Y _ X4
£ Xi. X
N N . 2-n | |3
R, | — * R3> X//Xg
X Rs 3>n Ry Xg 2 Rio 3 Ry
2-m )}
X = Br, OTf

2 F, Rs, Ry, Ry, Bs, Rio, B Xi-Xy 2 3F8H2] (Dol doje npe} 2,

et on, MA(1)e FTES A WA 5ol AL vhsk gol F4A 2 L 2nd AGste] 2A
Goalth. Eog el BekE v, F (11 E ) Azl ReE(D H2edels Haes
W g (Pd(dppf)Cl,.CHLCly) B 7], S5 &5 (KC0;) T BbAEF(Cs03) S, & &9, 1,4-Y5H 22

ul FoA F2o|A ALESle] o} HEwmlo|=/EFZHOlE 2-mS 2-ng AZHIIW (o7]|A Y = -BFK,
-B(OH), T== —(BOR),0lH, ¢I7]4 RS HEZUYo|E o AHZ i MDA HEZU O EE AE) B4 31ska] (1)
o] g3t AFETt.

op

o] HHOERY T|Rlshz Aol dHA, FEPANEA, Ax/ENA o) dHAe] e, e SA
wEkA, Theld 9 R, A, 94 T Thold ZES o8k ARvtELgYC o8 @d AEeE 29

R

7] 47 R S, BFE NS R Ry Riy Ry B XXy 271 wgE @R gAE Bes Assas
471 Ageld wisk Arke glo] olsjsolop gk, &, T4 HHE Sjske], Ak ubgA 159 AEL B o
ARl A ol whsh ol shehd (D] shghEe] WA T4 WwHe H9sy] glstel g

S oz,

B Z9e E 0e dut fulFE Solq Zeuold 1 (UPDe] 243 By A% £E golE st
otz WMol wa golth. Y] WM FEF S (Do) HFE L £4E, Ei o] psHom
5 9 ° = Wl AAE USPLe A Baw Ay =
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[0443] o E gE dHe FHAE Sold ZzEokA 1(USPDE SAshs Wil a3 Aol

EE SHoAAE o5 B8R st SAtelAl Folste dAE Eiett.
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[0455] el ® ohe el fulAE Sold mzeolAl 1 (UPDE] olste] 2 DA 4 AL oAAY 7
B 1o 9 2 5
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[0456] E Fdoo A, EYe oy e A
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[0457]
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[0467]
[0468]

e M T W ROE B %mﬁwn,@u RT o AMARTE K S W Y of T o o T A i
%0 : TR KT o T : 70
PT s dT IS m w¥eT ym T T s R uafenTd o a®® & 2m ¥
PTe WA W 62 T WO AH TR A g STy W - N X :
Hdx ~nml BT yE B I®g g el BT R w¥ TE
0 — —~ ) - - :
I T L S A TN M Ew s T owndg ] o7 mRE T xx EF
A T I e N LA ST R B B W 4 = i T4
~,ig_ﬂo 1‘WDT.__,A‘,A|,‘._,,A|| < ﬁ%]ﬁﬂ ~ E‘ﬂdblle ,JE‘“EE“.}II #QO_IJ_E ‘,A|1r‘_7 ™ ZTEE ;lme
w7 o o o ‘T w5 O Lo = ﬂ_OILt =] D | N o= T 7 =W s = e
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[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]
[0484]
[0485]
[0486]
[0487]

[0488]

[0489]

o
d
-
v
o,
—_&,
=
i
rr
>
i)
o)
=

=] ok 5000mge] MAlE 3=

hul

20, 50, 75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, H+= 5000mg, L&, 8% HFo|A] shte] &

g oA ErE §3 8= UEd £ A 9 A0 Qold, 2ABe A 5 b AA

Fejelet,

Al A ()1'

B ogAAe WEe 7] AN R B EHoE Frhm AgHn, o AWEES ¥ FANES ¥ JAA
M9l EE Ao AW Aom s AAelE 54 A

so} o] FAEA s B FAe] WAl AMF ARE HuA 5 .
sislolol @eh. AE ATWA] JAR B owwel WE B/mE HARTE ol @u Y Rokel &
A 71EREA olad ol ad e TAdE, WEE, 2 ol FEdEel uotel A & gs Ew

24 3y, A=, 2 7171

}

g AdgHA &e 3, A4
P(NMR) 2~#FEHAL 300 H=& 400 MHzol A BT
2 FoiA AEG A5, v dE=E V|EH
HAEYL Waters 7Q H& A= FH E3A (9]
2~HEY ¢o]E+= Acquity Photo Diode Array Detector(Acquity 3 tho]le= #ld #HE7]), Acquity
Evaporative Light Scattering Detector(ELSD: Acquity 3% % 2708 ZHZ7]), Waters ZQ Mass
Spectrometer (Waters 7ZQ 2= X479 &7 ¥ Waters Acquity i-ZFH2~ 23S dA ZA=ZvtE 1T
(UPLC) A|2=8S AFg3}e] =AE Y}, Waters MassLynx 4.1 AZE o]} UV 9 220 nm, ELSD 2 ESIES &
Ao = 5 ALEsle] dolHE d53tt. 79l Acquity UPLC BEH C18 1.7um 2.1X50mm; % 0.6 mL/
;21 A(95/5/0.1 10mM YREEF EE2HO|E/MNEYEH/ZEA), & B (95/5/0.09 oA EUEH /& /XS5
AB); el 0 WA 289 5-100% B, 2.287A 100% B FA8tar, 28 g 2.21%80A4 5% B A, o¥] HPLC
AAE F5 89 v TR AFEFFe] 254nm BEE 220nmoll A] Waters SunFire C18 OBD Prep Z&, 1004,
5¢m, 19mm x 50mm, Waters XBridge BEH C18 OBD Prep Z+#, UV #HE&3} 34 130A, S5um, 19mm x 50mm(Waters
2489 UV/998 PDA), Waters SunFire C18 OBD Prep Z#®, 100A, 5mm, 19mm x 150mm, Waters XBridge BEH
Shield RP18 OBD Prep Z+=l, 130A, S5um, 19mm x 150 mm, ¥+ Waters XSelect CSH C18 OBD Prep Z+H+d, 130
A, 5um, 19mm x 150mmAFol A AlBE k(oo A X AH HPLC W 1-8 %), 3 7] HPLC AAE=
Phenomenex Lux 5u AMEZ Q-4 Z+2] | AXIA Packed 250mm x 21.2mm, 5xm 5+ Daicel CHIRALPAK® IC 20 x
250mm, 5um Z-HE ARESI] AlPH Ut SFHES A EAslel AMEE Ve AFES LOMS W 1(5xHAle] =
) EE LCMS W 29 =FAI3] Yo} ).

Aok g g A

hul

71 L= npE ¢
o HEZGHEAR(INS) o] W 7Eez AREEAY. A &
< Ef (ES))E AR&sto] &+

2H HPLC =4 W 1(ESI. 6 3 1)

7171 HPLC: Waters 2545 20 dl B&. MS: Waters 3100/7Q A= HE7]UV:Waters 2489 UV/998 PDA.
E3: o] A 0.1% 54 T &5 olFd B 0.1% 5 S opEYER

2+ Waters SunFire C18 OBD Prep Z#, 100A, 5um, 19mm><50mm.

48 25: 79

LC F9): 0.9 & &< 0% BE X3 tha, 0.01 & &2 0% A 5% X3 th3; 3.84 & &< 5% WA 35%;
0.01 ¥ &< 35% WA 100%; 0.74 ¥ &< 100%914 A8 the, 0.01 & &< 1005 WA 0% 45 0.49 &
B9k 0%l A A gk},

LC & Zre 3|4 ellA 23 mL/& wholde] F2Z, 2 nl/& oHEYEZ
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[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]

[0497]

[0498]
[0499]
[0500]
[0501]
[0502]
[0503]
[0504]
[0505]

[0506]

[0507]
[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]

[0515]

[0516]
[0517]
[0518]
[0519]

[0520]

S=53 10-2708936
UV 34 220nm 2 254nm
o]-£38 me: ESI A/ eA

2H HPLC =4 W 2(ESI. 6 3 1)

7171 HPLC: Waters 2545 20 Hl B&. MS: Waters 3100/7Q A= HE7]UV:Waters 2489 UV/998 PDA.
Z7: o5 A 0.1% FAslYRE S B °lE B 0.1% FAEYE S - oMHMEUER

28 : Waters XBridge BEH C18 OBD Prep Z#, 130A, 5gm, 19mm><50mm

48 25: 79

LC F8): 0.9 & %< 0% BE FA 3 v}, 0.01 & = ] ; 3.84 ¥ FoF 5% WA 35%;
0.01 ¥ &< 35% WA 100%; 0.74 ¥ &< 100%914 A& the, 0.01 & &< 1005 WA 0% 45 0.49 &
ot 0%l A A gk},

=
(e]
=
=
N
()]
=
E

X
o
O
oo

LC #%: 2= FAolA] 23 mL/& wlolyg] B3, 2 nl/& oMAEYUER
UV 3+&: 220nm 2 254nm
o|2s} B=: ESI ¢4/=4

w7 HPLC =8 BP¥ 3(ESI. 63 B ):

717]: HPLC:Waters 2545 290 vl =& . MS: Waters 3100/72Q A= AZ7]UV:Waters 2489 UV/998 PDA.
FA: ol A 0.1% EFA Fr = o8 B 0.1% EFA I oHEUER

2+ : Waters SunFire C18 OBD Prep Z#, 100A, 5um, 19mm><50mm.

49 2% 79 2%

LC F¥l: 0.9% <k 15%, ©o]ojA 0.01% FoF 15% WA 25%, o] 3.84% FoF 25% WA 65%; 0.01% F<F
65% WA 100%; 0.74% E<F 100%1 4 423k thS, 0.018o4 100% WA 0% A5 0.49% F<F 0% A X
3},

LC #: 29 3404 23 nl/& vlolyd] HX, 2 nl/& oIAEYEH
UV 3+ 220nm 2 254nm
o|2s} B=: ESI ¢4/=4

w7 HPLC =8 BP¥ 4(ESI. 63 B ):

717]: HPLC: Waters 2545 20 ¥ =5 .MS:Waters 3100/2Q A% FHAZ7]UV:Waters 2489 UV/998 PDA.
ZA: olEd A 0.1% FASIIEE T = olFA B 0.1% FAEYEE 3 ofAIEYEH
Z+8: Waters XBridge BEH C18 OBD Prep Z+®, 130A, 5gm, 19mm><50mm

49 eE: 79 %

LC Fuf: 0.9% 9o 15% BE £A 3 t}&, 0.01% %1m)mﬂ2%a%ﬂ%1$%;&m%~%%2m;mﬂ
65%; 0.01% F<F 65 WA 100% WA 100%; 0.74% F<F 100%0A 23 oS, 0.01% F<F 100% WA 0%
A5 0.49% < 0%l A] A8t}

LC #: 29 344 23 nl/& vlolyd] HX, 2 nl/& oIAEYEH
UV 3+&F: 220nm 2 254nm
o|2s} B=: ESI ¢4/=4

#5 HPLC IVH B S(ESI. 6 @)

7171 HPLC: Waters 2545 20 ¥ =5 . MS: Waters 3100/72Q A% HAZ7]UV:Waters 2489 UV/998 PDA.
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[0521]
[0522]
[0523]

[0524]

[0525]
[0526]
[0527]
[0528]
[0529]
[0530]
[0531]
[0532]

[0533]

[0534]
[0535]
[0536]
[0537]
[0538]
[0539]
[0540]
[0541]

[0542]

[0543]
[0544]
[0545]
[0546]
[0547]
[0548]
[0549]
[0550]

[0551]

S=50dl 10-2708936

ZA: o)F AT 0.1% EFA TR &5 ol54 B 0.1% XA T oMMEYUESR
2+ Waters SunFire C18 OBD Prep Z#, 100A, 5um, 19mm><50mm.
4 2% 9 &=

LC Ful: 0.9% %<t 35% BE 4% vtte&, 0.01
=oF 85 A 100% WA 100%; 0.74
G2 0.49 B FQF 0%l A Fx] 8}

ok 35% WA 45% A% the; 3.84 & B9 45% WA
ot 100%91 4 A3 2, 0.01 ¥ F<F 100% HA 0%

=]

pun
=]
RuN

LC #%: 2= FXolA] 23 mL/& wlolyg] B, 2 nl/E oMAEYER
UV 3+&: 220nm 2 254nm
o|2s} B=: ESI ¢4/4

#5 HPLC VH B G(ESI. 6 W)

7171 HPLC:Waters 2545 20 ¥ =5 . MS: Waters 3100/2Q A% ZHAZE7]UV:Waters 2489 UV/998 PDA.
Z7A4: o] A 0.1% FABIY RS T E; o]FA B 0.1% FAEEE I oMAEYER
Z+8: Waters XBridge BEH C18 OBD Prep Z®, 130A, 5gm, 19mm><50mm

48 25 F9 &%

LC F¥l: 0.9 & <t 35% BE A3 3, 0.01 ¥ < 35% WA 45% A3 th2; 3.84 ¥ TSt 45% WA
85%; 0.01 ¥ &<k 85 WA 100% WA 100%; 0.74 & < 100%0 4 A3 vk, 0.01 ¥ %<k 100% WA 0%
A 0.49 B Fob 0%l A F-# g},

LC &< 2+ 3 Ao|A 23 mL/% vlolde] Hx . 2 gL/ opEYE

UV 32 220nm 2 254nm
o|2s} B=: ESI ¢4/=4

w7 HPLC ‘=4 W 7(ESI. 63+ BFH):

7171 HPLC:Waters 2545 20 ¥ X5 . MS: Waters 3100/2Q A% ZHZ7]UV: Waters 2489 UV/998 PDA.

ZA: o] A 0.1% EE2F & & o5 B 0.1% E54F 3 oA EYEH

2+ : Waters SunFire C18 OBD Prep Z#, 100A, 5um, 19mm><50mm.
49 2% 59 °&=

LC F¥): 0.9 F¢
A oS 0.758 Fo

-

50% BZ A8k the, 0.01%0] 50% WA 60% Agr). 3.84% <k 60% WA 100%; L
100%= A3k tF2-, 0.01% B¢k 100% WA 0% A3k ; 0.49% F<F 0%l A ## g},

¢

-

¢

LC % Zy 3lAolM 23 nL/& vlolyd] BX, 2 mL/& IHNEYEH
UV 3+&F: 220nm 2 254nm
o|2s} B=: ESI ¢4/=4

w7 HPLC ‘=4 W% S(ESI. 64+ HFH):

7171 HPLC: Waters 2545 20 v =5 . MS: Waters 3100/72Q A% HAZE7]UV:Waters 2489 UV/998 PDA.
ZA: ol%A AL 0.19% FAEGEE FH 2 o]%A B 0.1% FAAEE I oHNEUER
28 : Waters XBridge BEH C18 OBD Prep Z+®, 130A, 5gm, 19mm><50mm

g 2% 7Y 2%

LC F¥: 0.9% =<k 50% BE A3 th&, 0.01%0] 50% WA 60% A 8c). 3.84% =<k 60% WA 100%; L
A TS 0.75% B9k 100%= A8 TS, 0.01% 5 100% NA 0% 523k ; 0.49% %9t 0%l A &= s},
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[0552]
[0553]
[0554]
[0555]

[0556]

[0557]

[0558]
[0559]
[0560]
[0561]
[0562]
[0563]
[0564]

[0565]

[0566]

[0567]
[0568]
[0569]
[0570]
[0571]
[0572]
[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]

[0584]

S=50dl 10-2708936

LC f&: 27 3|4ellA 23 nl/3 wholdz] 3

[

, 2 mL/& oHMEYEZ
UV 34: 220nm 2 254nm
o] 238} B=: ESI ¢4/=4

LCUS B 1 (ESI, 2.58 HF9):

71711 MS: Waters 7ZQ HH ZZ7], HPLC: 2= AFE ulolyg] &WME wuA (Waters Acquity Binary
Solvent Manager); UV: Waters Acquity PDA; LSD: Waters Acquity ELSD

ZZ: o]FAF Ar 10mM FAYREE F 0.1% A A 95% & /5% oAl EUelER; o)A B:0.09% EAtT} 3
95% o}M|ELle|E™ /5% &

Z-4: Waters Acquity UPLC BEH C18, 1.7 um, 2.1><50mm
4 2% 35T

LC F#l: 2.0%] ZA 5-100% B, 2.287-4] F4 100% B
LC #%: 0.6 mL/#

UV 33 220 nm

o|23} Rz ESI ¥4d/+7%

LCUS B 2 (ESI, 2.58 3 ):

7171 MS: Waters ZQ A= HZE7], HPLC:¥EH 2= AFE wiolyeg] EWME wlyH (Waters Acquity Binary
Solvent Manager); UV: Waters Acquity PDA; ELSD: Waters Acquity ELSD

Z7A: ol%A A:0.1% EE TR 95% Z/5% oMHEUVUED; ol5A; B:0.085% EFAts}t 7 95% olA|Eve]E™
/5%

24 Waters Acquity UPLC CSH C18, 1.7 um, 2.1X50mm

4y 2%: 35T

LC F¥): 2.0 A 5-100% B, 2.287F4] -+ 100% B

LC $4%: 0.6 nL/%

UV 33 220 nm

o|23} Rz ESI ¥4d/+7%

s7] AAel 2 B gAAe] the RReA AgHE oflEe tevt 2ok

CDI 1,1 -7t2rdrelv s
DCE 1,2-t 22 gk

DCM A

DIEA N, N-tlo] Az o go}v]
DMF N NOHEEFolu =
DMSO A A =

dppf H 2 (Y d £29] %) # =41
ESI A7 ol &3}

EtOAc ol olAE o] E

EtOH o k&

h AIZE
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[0585]

[0586]
[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]
[0596]

[0597]

[0598]

[0599]

[0600]

[0601]
[0602]

[0603]

[0604]

[0605]

[0606]
[0607]
[0608]
[0609]
[0610]

[0611]

[0612]

S=50dl 10-2708936

HATU =[R2z (e g obv] ) W —R /] -1/-1, 3-EglobE 2 [4,5-p] T |t 3-S5 A =(oxid) )
AEFORE T E

HBTU NNN N -HESHE-0-(IFHIEEo}E-1-U) 928 IAEFOREAFE
HC1 Aepra

HPLC IS AA FERvE YY)

i-PrOH oy 43

LCMS A ARvEIH-AF By

Me4tButylXPhos 2-Ul-tert-FH¥X29%-3,4,5 6-HEZWE-2" 4" 6 -Ego|Axzd-1,1" -ulolsd

MeOH &g

min =

NS R

NaOH FAIUEF

PAAMPHOS Oz 28 2 {[4-(V, O g obr) ) s d [0 -t -F-H E 9] vy e F (1)
Pd,(dba); tris(tld e dlobAE) o Zehy

Pd(dppf)Cly CHCly (1,17 -H=(med 2224l S22 485 (1), HS220
& S S3A

PE A dH =

R AT A

Rt A A1ZF

RuPhos 2-TIAbO| SR AN FE 2T -2 6 -T]o] AX R EA|ulo]Hd

RuPhos ] -Z ] SR2EZ-C-YA| SR AP XTI -2 6 T o] AXEREA-] 1" -vlo]H
) [2-(2-otm o) A d [ 2 etw (1D -4 5

RuPhos Pd G3 (-t 22 AN T AT -2 6 -T]o]AZZEA-1,1" -vlo]Hd)[2-(2" -ol1|x=-1,1" -H}
olfd) ] ZetE(11) WEA T Yo E

tBuXPhos Pd G3 [(2-Y-tert-FE XA w-2" 4 6 -Ego|iazad-1 1 -vlo]dd)-2-(2° -o}u|x-1,1" -
vlolwd)] ZetE(11) wWEtE EYo]E

tBuXPhos 2-U-tert--e& X239 w=-2" 4 6 -Egjo|AITzdnlo]sd

THF H Egslo| =23

TFA EfETFLEME

Xantphos 4,5-H] 2~ (o] d|d X A5 % )-9,9-t}o| v &zl

Xphos o-TAo| F R AN E AT --2 4 6 -EFo|AZzIdulo|rd

XPhosPd G1 (2-fArro] SR AN T AT -2 4 6 ~Ego|AZT2d-1,1" ~vlolud)[2-(2-o}] =
dg)Id) 1 ZeE (1) S=eol=

XPhos Pd G2 FREZO-TA)ERANT AT -2 4 6 -Efolazggd-1 1 -ulolHd)[2-

(27 —opr=-1,1" —wpolsd) [ 2ekE (1)
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[0613]

[0614]
[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

S=50dl 10-2708936

AAd 1: FHA B-1.2-(3-EF L 2-2-0]A2X29¥d)4,4,5,5-HEZE-1,3,2-t) AR ET

-

o\ 0
OH
©:Br Pd(dppf)CIZCHZCIz H,, Pd/iC
F K2COs chA 2
EtA 1

Tf0, TEA @\)\ Pd(dppf)Cly CH,Cl,
F KOAc d\
F

A 3
£t 4
B-1

0 1 3-EFQE - (ZEX-1-d-2-4)H=

2-HEH-3-ZF02H %o ZFE (2g, 10.47mmol), 4,4,5,5-HEgHE-2-(Z2Z-1-0-2-%)-1,3,2-t] A}
BEZ (1.95g, 11.60mmol), Pd(dppf)Cl, CH,Cl, (858mg, 1.05mmol), BFAFZ-H(2.90g, 21.00mmol), =(4 mL)
2 1,4-Y52H20 mL) & A 2E917] stellA 60CToAlA 16A13F &t wRbett, 9] =744 YA -, vhg
EFEES AF Foll wF5A7n, ZFFES A 2 Aa2vlEaey (EtOAc/PE (1:2)2 &818) 2 AHAlstd
500mg (31%)¢] 3-ZFQ 2-0-(LRI-1-al-2-2)3 xS A eARM FEaAT. NS (BSD) m/z 153 ]’

g 2. 3-ZFEQR-2-0 AT R E

MeOH (20 mL) & ®24& (10 5%, 500mg) AolMel Zets % 3-ZFQoz2-2-(Z2¥x-1-<-2-9) 3= (500mg,
3.29mmol)&  FHrate ZukeaEs wivIAIaL, aga FAR 33 A-Flskal, agal olF FAR
FAAL. FEH EFES F9 =AM 1647 Bt 2E stoll A8t FFHAIA 500mg

b akekal, ozl
+

(99%)9] 3-EFS =2~

%
o
Ex
[H
fl
e
é_l“
e
o
ne.
4/
i)

. MS (ESI) m/z 155 [M+H] .

g 3, 3-Z292-9-ola¥zdyyd EFZIZ0 aretdEYolE

0ClA DCM(8 mL) ¢ 3-ZF2
3.89mmol) 9] &S EFZF ozt
oA 2A1ZF Fok wyket & ukg TFES E(10 mL)oﬂ , olo]A] DCM (220 mL) &% %%—8}315}
Zssta, A4 (10 mbE AFsta, F4 I EFZ 7d sta, FF stelA AHstn 5. FFE
Ag7tA Z2atE 29 (1-10% EtOAc/PES] Fol2 &3FH = AAste] 570mg (61%) 9] 3-FF L=E-2-0] A
ZA¥d EfZ2ozugdzeEE Skt H NR (300 MHz, DMSO-dg) & 7.52-7.43 (m, 1H), 7.40-
7.33 (m, 1H), 7.25 (d, J = 8.4 Hz, 1H), 3.29-3.17 (m, 1H), 1.32 (d, J =6.90 Hz, 3H), 1.31 (d, J =6.9
Hz, 3H).
A 4. 2-(3-ZFE-2-012ZX2Hd)-4,4,5 5-HEZHE-1,3,2-t)SALR =T
3-ZFoF-o0-(Z2W2-)dd EFZFo etz o)E (550mg, 1.92 mmol), 4,4,5,5-€|Eglve-2-(8| Eg}
wE-1,3,2-t AL E-2-9)-1,3,2-t}o| AR EF (977mg,  3.85mmol),  Pd(dppf)Cl, CH,Cl;  (155mg,

0.19mmol), oFAIEAFZH (377mg, 3.84mmol) = 1,4-t]22H(20 mL)9 ZEFES AL H97] slolA 80TlA
16A17F ot wHkeldth. EES FHE7A] WA 7|3, FE-s) % Al71aL, EtOAc/PE (1/100-1/10)%
LA 7l A7t azutEaddz AASe] 400mg(79%) 9] 2-(3-ZF Q. 2-2-o|AX 2 ¥d)-4,4,5,5-HE

1,3, 2-T] SAL R 2SS S5kt MS(EST) m/z 265 (M1
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[0623]

SEE36 10-2708936
A B-2.2-0| A2 ¥ -3-(4,4,5,5-H E&WE-1,3,2-t AR 23-2-9) 9 d

o._ 0
B
‘ X
_N
[0624] B2
[0625] 2-HBEH-3-ZF2HdS -8 2R u-3-&2 X|&sto], HAAld 1o wh} 2-o]AX2H-3-(4,4,5,5-HEz}
We-1,3,2-t] @ /b E Ed-2-9) 3] 2 TS AT NS (BSI) m/z 248 [M+H]'
[0626] FHA B-3.2-(2-EF L2 -6-0lAZX2WHd)4,4,5,5-HETHE-1,3,2-T) AR EH
B
FW@A
[0627] B3
[0628] AA 16 3] Med Zape] wel 2-(2-ZF QR -6-o|AX R AU )4 4,5 5-HEZGHE-1,3,2-T] AR E
& 2-MRR-6-ETo R B2 FAGET. NS (ESD) m/z 264 (M1
[0629] FTA B-4.2-(2( e =2de)#d)-4,4,5,5-HEAE-1,3,2-0 SR ES
o._. 0
B F
o
[0630] B-4
[0631] 2-(2-(t)ZF e 2vdE)nd)-4,4,5 5-HESHE-1,3,2-t AR EHLS Ao 19 @A 4o wg} 1-B -
2-(4& iifﬂ]‘é)‘ﬂzi 2RE 2AHATE. BFH-TLC(2% EtOAc/PEE €23HE AAlste FA IJFES 4%
ahith. MS (BSI) m/z 254.1 [M+H]
[0632] Z7HA B-5.1-W€-7-(4,4,5,5-H EZHE-1,3,2-T] LA R 2 F-2-Y ) E
o\B,o
/
oI
[0633] B-5
[0634] Ao 19 @A 49 FHolo] 7-HERIAEHOZHE 1-wE-7-(4,4,5,5-HEgHWE-1,3,2-t] A} 2-4)
AEAL AT, NS (BSI) m/z 259.1 [M+H]
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[0635]

[0636]
[0637]

[0638]

[0639]
[0640]

[0641]

[0642]

[0643]

[0644]

[0645]
[0646]

[0647]

[0648]

[0649]

S=50dl 10-2708936

Z7HA) B-6.1-(2-(4,4,5,5-HE&HE-1,3,2-0AlR EF-2-¢) H D) &-1-&

o
T
¥
m
il
Hd
M

A 19 ©HA 40 wEt 1-(2-(4,4,5,5-El EtH|E-1,3,2-T] SAL R Z e-2-U ) d d ) ol eh-1-2
g)oleh-1-2 0 2R e AT, NS (ESI) m/z 246.8 [M+H]

Z7A| B-7.2-(2-(1-"1EX &) d)-4,4,5,5-H| EgrE-1,3,2-t) A B ET

B I \
Br OH  NaH, CHyl r
@)\ oAl 1 dpp:(gl'ifHZC[z @/Lo/

cHAl 2

g7 1. 1-B 2R -2-(1-HEA &) A

1-H 2 R-2-(1-HS A ')Al Ao 9ollAe] Zdeje] Flolo] 1-(2-HERA ) e-1-S2FEH A=At
NS (ESI) m/z 214.0, 215.9 [WH]'.

7 2.2-(2-(1-H|EA A ) 9)-4,4,5,5-ElEc}wE-1,3,2-T) AR ESH

2-(2-(1-w S5 el ) 3 d)-4,4,5, 5-H Eet|E-1,3, 2-H AR E&2 AAJd 19] & 40 FHolo] 1-H=R-2-
(- = Aol &)l o 22 e) 2AH AT NS (EST) m/z 262.1 [M+i] .

S A B-8. 2-(2-Alo|E 22X 2YH|d)-4,4,5,5-HEZHE-1,3,2-SAIHESH

o o gL
B-B
Ly [>—B(oH), Br o o 0.0
\© Pd(dppf)Cly CH,Cl, A@ Pd(dppf)ClyCH,Cl, A\é
K,COs KOAc

B-8

thAl 1. 1-BE2R-2-Alo| == 2 Pl Al

1-HER-2-ofo] o el Al Bl Alo]F R XRG4S ALEate], AAle] 19] ©A 1d] wl 1-HEE-2-AlO] SR
=AW e, H MR (400 MHz, CD,OD) & 7.53-7.49 (m, 1), 7.24-7.19 (m, 1H), 7.06-6.93 (m,
2H), 2.18-2.10 (m, 1H), 1.01-0.96 (m, 2H), 0.68-0.53 (m, 2H).

7 2. 2-(2-Atol 22 X2 A Y)-4,4,5,5-HEHWE-1,3,2-T SAIH =T

-2 -2-Alo]Zd 2z AulAl (11.00g, 55.82mmol), Pd(dppf)Cl, CH,Cly, (4.56g, 5.58mmol), oFAEIAFZE
(16.43g, 167 .45mmol ) , 4.4 5 5-HEZHE-2-(HEgtHd-1,3,2-USAIRET-2-Y)-1,3,2-t] =220 ET
(17.01g, 66.98mmol) % 1,4-t]=2H(500 mL)e] =3dES AL EH7] shollA 90TNA 16A17F FoF
WRESFATE. 79 RE7HA] W47 & dhg E3ES =(200 mL)Oﬂ 23 EtOAc (3%X200 mL)2 FZ=3lgitt.
fr7lss 28k, T HYEF A E oA dxA7]a Oiﬂr ! AF 0}01]*1 FEIIUTE. RS A
7HA I EvetE 2239 (0% WA 0.1% EtOAc/PEZE &83h) = ijﬂ 3}, ARES Cg-94 Ag71A I =2ntE7
BT (5% WA 100% oFNEUEE/FAE FashHER C0; &M (10mmol)S &23hHE F7t2 FAesich. o] 43

- 123 -



[0650]

[0651]
[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

==0dl 10-2708936

oin

FA 2d2A 6.1g(44%) 9] 2-(2-AbelF R 20 d)~4,4,5 5-H ESHE -1, 3, 2-T SA R E ko] 555 AT
HONR (400 MHz, CDOD) & 7.70-7.63 (m, 1H), 7.37-7.19 (m, 1), 7.18-7.06 (m, 1), 6.91-6.81 (m, 1H),
2.74-2.62 (m, 1), 1.38-1.35 (m, 12), 1.00-0.89 (m, 2H), 0.72-0.60 (m, 2I).NS (ESI) m/z 244.9 [WH] .

Z7H4) B-9. 2-AlolFE2x=9-3-(4,4,5,5-H| EdtHE-1,3,2-t] AR 2 &-2-9 ) ¥ g d

OH oTf ‘ '
b/sr TR0 A Br Brzn—<] G/A ¢® %o
N I
P py N Pd(PPhs), Pd(dppf)Cly CH,Cly, _N
cHA 1 ctAH 2 K2COs

EtA 3

g7 1. 2-B2r3Ed-3-9 EFZZoEded ¥ o E

0ColA 2-BHERyg|d-3-2 (25g, 143.68mmol) % I 2]H (145 mL)2] E£FES EFZTF2Ve&EEl H 48
(24.2 mL, 143.24mmol)& A7}go =2 AHste] 53 §NS HA 9 x4 Wikl whg £3}ES
¥ote TEUEF §9(500 mL)ell a1, o]o}A DCM(200 ml) .2 FEa3ith. #7]5& xjteta, ¥4 HE
F AHolE Ao AxAFZ, A7 D AF FoA H=dhct, FEES 719(-0.2 MPa) FolA AT ==
o & AA|EATE. 130C°11A1 23S -5l 25g(57%) 2 2-BH2RIR-3-9 EZFQ2ued e
2 2 oz FE39Itk. NS (BSI) m/z 304.9, 306.9 [M]'.
g7 2.2-Aol 22228y ad-3-9 EIEZZ o 2T Y olE
A ElolA, 2-BERIYY-3-9 (5.0g, 16.34mmol)¥} EHIEZHIA(EYHIEAT)ZEHE0)  (944nmg,
0.82mmol1)¢] ZTIELS THF(25 ml) ZFoA] BHER(Alo|EFZZ2g)oldd(THF 9 43 mLe] 0.5 M £9,
21.3mmol) 0.2 F9] 2L Agslth. 5% &AS 70TAA] 16A12F Bt wdslglet. 79 =744 W
ZEA 7l & dke B3RS 23y FEMIGEF £99(100 mL)o] ¥, EtOAc (3X100 mL)E FZFatgtt. §71&
S ZFsta, T4 UEF AHE AFolA HdxA7, a7 2 FAF st sFsRY. FRES AEIA
ARulE 789 (5% EtOAc/PEE &8 E AA St 1. 9g(44%)4 2-Alo| SRR gd-3-Y EFZF o Zugt

HEYo|EE =alo] oolmA] FE3kath. NS (ESI) m/z 267.0 [M+HH] .

vt 3: 2-Alo| 82X 2 H-3-(4,4,5,5-HEZHHE-1,3,2-t|2AE 2F-2-A) v Fd

A slo|A] | 2-Alo]EF R 2du Y d-3-9 EZF o aueld Ty o]E (5g, 18.71mmol), 4,4,5,5-HEgHE-
2-(HEZGHE-1,3,2-T] 2ALH ZT-2-9)-1,3,2-t) AR EH (5.71g, 22.49mmol), ©AHZF  (5.25g,
37.99mmol) 2 Pd(dppf)Cl, - CHyCly (1.56g, 1.91mmol)e] EFES 1,4-T]32H(80 mL) FollA 100TlA 2043

ToF wukeldth. F9 2=/kA WAA 3, vke EFES EtOAc (250 mL)ol i, 94 (100 mL) 2 A s}
3, 4 AU EF A dzA7Ia, JAF el ot @ sFAAY. AFES *E‘EWP:&_ A= )
(0-15% EtOAc/PEC] FHl2 &|ehZ Moz A v, Ce-94 A7t A2vtE 29 (0% WA 35% of

AEYEZ/10mmol 44 NHHCO, &oz &3 2 3g(65%) 2 2-Alo]F2E2d-3-(HEgrd-1,3,2-t}o] S
AR ES-2-) T e S 24 oA SE3TH. H NIR (400 Miz, CDCly) & 8.46-8.44 (m, 1H), 7.98-7.96
(m, 1H), 7.00-6.97 (m, 1H), 2.84-2.89 (m, 1H), 1.36 (s, 12H), 1.11-1.07 (m, 2H), 0.98-0.95 (m, 2H).MS
(ESD) m/z 164.2 [MHI-CiHo]'.

AN 2: F3ZHA B-10.4-(1H-1,2,3-Ego}=-1-4)ANFUEH @ =7k4] B-11.4-(2H-1,2,3-EFo}=-2-4)H
ZFYEH
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[0659]
[0660]

[0661]

[0662]

[0663]

[0664]
[0665]

[0666]

[0667]
[0668]

[0669]

[0670]
[0671]

[0672]

SS=50dl 10-2708936

N
F \
[ "N N
N 2 =g
. NC N\/j + NC‘©—N\ j
K,CO3 N~ N
CN B-10

B-11

- 2207z UER  (20g, 165.14mmol), 1H-1,2,3-EZo}= (13g, 188.23 mmol) 2 whakZHE (46g,
332.83mmol) 9] E3HES DMF(50 mL) ZFollA 80TolA 18A17F <t wrRkslgt. ¢ 2271 WAz 3 gk
S EFES E(200 mL)ol RZiL, o]F EtOAc (3x50 mL)E FESAT. §715S 28, 74 JEF Aol

ol A AZ:AI7| AL, O%JJr 9 ZF steA wFeh. IFES AY7A A2eE2#F (3:1 EtOAc/PER
SE3h = gAlste] 10g(36%) 2l 4—(11+1,2,3—Eﬂ FE-1-)MEYELS WA 1P E2A 28]al 92(32%) 9] 4-
(2/1,2,3-Ejo}E-2-d ) MIZHEL S N 18 EZA 5330},

1m

Z74A] B-10, 4-(18-1,2,3-E2o}E-1-2)MEUEL (R, = 0.2 (50% EtOAc/PE %)) H NMR (300 Mz, DMSO-ds)
6 8.24 (s, 2), 8.22-8.16 (m, 2H), 8.09-8.00 (m, 2H).MS (ESI) m/z 171 M+l

F74A B-11, 4-(21,2,3-Ed]o}E-2-)MEUEY (R, = 0.8 (50% EtOAc/PE %)) : H NMR (300 MHz, DMSO-ds)
6§ 9.00 (d, J =1.2 Hz, 1), 8.25-8.05 (m, 4I), 8.04 (d, J = 1.2 lz, 1H).MS (ESD) m/z 171 (M1l

AAd 3: F7H4 B-12. (4-(1H-1,2,3-Eo}&-1-) = d) v eto}l7l

H,N
NC‘©~N/§‘ it N
\NﬁN N

B-10 B-12

0ColA THF(20 mL) %< S%A B-10 (8g, 47.0lmmol S o

iAoz Attt At HuF SRFHE, 53 98 0TolA 2417 5 wukdk oy, S EE 10
G 3}& (decahydrate) & F7tsle] AAA AT, F53 £35S o} Fatell wFA71a, AgstA a2
utE 229 (10:1 DOM/MeOHZE &E]3h) & AAlete] [4-(141,2,3-Egjo}ZE-1-d)#d W eolwl (7.5g, #WA 31

HE, 92%) =5k, NS (BSD) m/z 175 W]’

Z7kA| B-13.(4-(2H-1,2,3-E g o}Z-2-Q) ¥ d ) v eto}x]
H2N N
s
\_@ ‘N/j

(4-(2H-1,2,3-Eg|o}&-2-d) v ) gto}l> AAle] 3o webr] 4-(2H-1,2,3-Eg|o}E-2-d) Wl ZYEH Z Y E
F38gich. NS (ESI) m/z 175 [M+H] .
AN 4: FH] B-14. (2-F22-4-(1H-¥FHZ-1-4) Q) v go}nl
L _ _
C'KEB’ A W/t W QEPH(Ran:;) L (Ni) Q
NC Cul, KxCO5 NC/Q/ - HzN\/©/

£ 2
EFA 1 cl cl

B-14

97 1. -2 22 -4-(UFIEE-1-)NEYEL

A 9718t 4-BER-2-F22Wx wE%J_ (4.3g, 19.86mmol), 132 (2g, 29.38mmol), L.2=3} 3
(I)(760mg, 3.99mmol), E#A-NN -tu€rlo]F2ai-1,2-t)o}dl (1.2g, 8.44mmol), EHAFZH  (5.5g,
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[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]
[0680]

[0681]

[0682]

[0683]

[0684]

[0685]

SS=50dl 10-2708936

39.79mmol) 2 1,4-t]2H(30 mL)< Tii TollA 1647F &k wwtaldet, 9 252
WAAZ 5, g E3}ES oHetal, 3 Aok, AFES A azefEadd (101
EtOAc/PEE &]sh) 2 Al 3g(74%)4 2-F22A-(UFIFE-1-DNZUEL S 3 P EZ A 5319
oh. NS (BSD) m/z 204 (M.

:& =
>
4
o
o
i
e

27 2. 2-EEE-4-(UFIE-1-A) ¥ d) H gl

2-FRZA-(UFYEE-1-4 )N FEH (3g, 14.73mmol), o] (Raney) U2 (3g) E MeOH(40 mL)2] EES
Wi ZIA 713 AR A Q97185 98 ¥ & g, FaR SHSA TF58 EFES T 2ZolA 2%
Bt wwkela, o]% H-F st oAFsta FHAIA 1g (33%) [z—ﬁii 4-(IH-9 &Z-1-9) A d | v eho} il &

=
bl

HE2A] $S39. NS (BSI) m/z 208 [MHI]

1=
K

A B-15. (2-EF 2 2-4-(IF¥EE-1-4) s d) v el
p

N
H,N

F
B-15
(2-F%0 2-4-(UF5) 2t E-1-2) s vl shol e AAle] 40 Wb 4-Bew-o-EfezizlEdRRe 4
ahth. NS (ESI) m/z 192 [M+H]".

I

AAd 5 F44 B-16. 1-(4-(1H-¥]2}E-1-) o) o -1-0} 71

O D -
N<,7 CH3ONHy'HCI

Br R
—NH HN— N
Cul, K2C03

= 1 o

EtA 2

//>
N BH; N-N
~o-Ns H,N

£t 3

A 1. 1-(4-(AFAFEE-1-)Fd) el gh-1-2
AN 49 @A 1o] wel 1-(4-(1F9HE-1-)H D)o e-1-2& 1-(4-B2 R )l e-1-2 0 2 ¥E #| %3}
AT, MS (ESD) m/z 187 [M+H] .

27 2. 1-(4-(11-9#HE-1-9) D) ol &-1-2 0-Hg 24

1-(4-(1F9 g=-1-) A D)ol ek-1-2 (3.2g, 17.30mmol), O-HE3lo|=Folnl slo|=2F2elo]= (2.14g,

25.62mmol), OFHIEAH(6 mL) ¥ EtOH(60 mL)e] &3HES 59 2ZoA 16417 &<t uukslgit). v E3&E8

AFato] A7 3 AggtA ma=EntE 1y (1:1 EtOAc/PEE &8 E AAste] 3.0g(81%) ¢ 1-(4-(1F3)
E]

BE-1-) A ) -t oe-1- 0-vd A4S WA uFBRA] S5 NS (BSD m/z 216 [MHI]' .

B 3. 1-(4-(1F5] 24193 d ) ol §-1-0}w)
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[0686]

[0687]
[0688]

[0689]

[0690]

[0691]

[0692]

[0693]
[0694]

[0695]

[0696]

[0697]

SS=50dl 10-2708936

mae] oelga =3It NS (ESI) m/z 188 [MHI] .

tlo

AAd 6: FZHA B-17. (4-(1H-¥]2+Z-1-Q)7Q) v go}wl

H
CN N, s
E//N 1;13 2t (Raney) L2 (Ni), N=
NS __ Pdc | N/
K,CO; Nc/©/ LiOH HZN\/©/

A 1 EtA 2 B-17

g 1. 4-QFgEE-1-)AEYES

DMF(200 mL) % 1H-9&+= (15g, 220.34mmol), 4-ZFQ@WIFUEZ(27g, 222.93mmol), EBHFZH (60.7g,
439.19mmol) 9] E3HES 110TCAA 16A17F &t wRkekith, 9 222 Y4 &, ¥kg 35S & (500
mL)ol F3, 283 589 1P ES ATl s sk, AF stolA ARAIA, 30g (80%)2] 4-(1H-3] &~
1-9)MEUEZHS AAJTh. MS (ESI) m/z 170 [M+H] .

o 2. (4-(1-¥2E-1-9) sl d) v gt =l

EtOAc (200 mL) % 4-(1F¥g&-1-A)HMEYEZ (15g, 88.66mmol), oy YA (10g), TeE &2 (10 =F
%, 1g) 2 #4438t dF (lg, 41.75mmol) 2] %@1% 7| A7) 3 iz A A9-7)E o8] W 3 g8 FaR E
Agrk. 53 EdES F9 2=oA 16A1F sF wnkstal, oFatar, aEal FF stelA FFAIET.
AFEs Aeta iiu}izaﬂﬁl (1-10% DCM/MeOH®] ul= &3 =2 AAlste] 8g(52%) <] (4—(117@43};—

1-a)# ) v etobul & 25845tk NS (BSD) m/z 174 [M+HI]'

+

c

AAle] 7: FHA B-18. tert-FE 4-(1-(4-(olv]=rE)#d)-11-9gtE-4-4) H A g D -1-72 EH F 0| E

Boc

o, N’ N
Br B \ N—Boc
N// \S o —
~ N/ \

N Pd(dppf)Cl, CH,Cl,,Na,CO3 N/ \ i PdIC, H, N
. N
N
1,4-C| S4HH0 ii. 2t (Raney) LU (Ni), H,
NH3, MeOH
EA 1
CN Al 2
NC H,N
B-18

P 1. tert=H8 4-(A-(4-Aot=3d)-1/F32tE-4-U)-3,6-H3lo| ==9 2 d-12N)-Ft2EH G o| E

Ase B84 BEQ7I2 @7]Hn FA%F 250 nL SE-vY SfAF0A, 4-(4-B R -1 EE-1-d)z Y
Ed (HAd 62 ©A 1o wel 4-BR2R-1FYSE25E ZAE) (2.4g, 9.67mmol), tert-%-E 4-(4,4,5,5-
HEZHE-1,3 2-1] 2ALH Z&-2-9)-3,6-T]slo] =23 2] H-1(2H) -7} 2EE A o] E (3.59¢g, 11.61mmol),

Pd(dppf)Cl, CH,Cl, (1.19g, 1.46mmol), BFAFZE (4g, 28.94mmol), 1,4-T]=AH(70ml) 2 E(16 mL)eo] E3I}ES

80CollA 16413 st wwksiivt. A27kA] WZAIL -, whg E4ES B(50 nL)oll Ftar old opAlElo] (3
x50 mb) 2 FEF3AT. F715S £, T HEF HIolE A Al7laL, o3t 8l g stell A
Fepelth. EWP%] AzvtEIY(1/2 odE  oMHCIE/Af oHEz &2FHE  AAlst]
3.32(97%) 8] tert-§9 4-(1-(4-Alofredld)-14#7] &}E-4-%)-3,6- o= 2T T U-1(2/)-F 2B A g o] ES

4 ugERZA 5890, MS (ESI) m/z 351.0 N

o
=
Az

_T_‘, o
ol
_r_,

g 2. tert=H9 4-(1-(4=(o}v| =v &) 3 d)-1UF v 2tE-4-9) v 2 D -1-7t= 5 g 0| E

tert-3-9 4-(1-(4-Aob=dd)-1/F 1 81F-4-9)-3,6-T] sto| =& 3| g -1 (2) -T2 E A g o] E (1g, 2.85mmol)
WERE (100 mL) % B4 FEE (10 %% 229, 500mg)S T4 +917] gt FAL F9 &=dA 30 & &
oF apkalgleh. WS E3ES ZF shelA AHstal FFAZT. FRES WES(7 M, 20 nL) 2 ey YA
(500mg) < gEYol &Aoo Hesta, Fa 978l FAL, F9 2ZolA 1A B waksgith. vk

KR
S
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[0698]

[0699]
[0700]

[0701]

[0702]

[0703]

[0704]

[0705]

[0706]

[0707]
[0708]

S=50dl 10-2708936

S ZFES AFeta JAE BE2AA 0.8¢(79%)2] tert-FE 4-(1-(4-(olm| =W &) Hd)-143] g} E=-4-< ) 9] H g
El B ool2 A =3tk NS (ESI) m/z 357.2 [MHH]

AN 8: F7A B-19. 2-(4-(IH-¥&E-1-9) D) ALe] SRR &-1-0}7

CHO _N
i [>—sPnyBF,
t-BuOK NH,OHHCI 2ty (Raney) L (Ni)
NaOAc NH3 MeOH
N N ii. HBF4Et,0

O/ £t 1 kA 2 @N £t 3

B-19
87 1. 2-(4-(UFSBE-1-9) M) Ao S 2R eh-1-2

THF(90 nL) & 4-(1F¥gE-1-d)zdsto]=(HAld 69 @A 1o we 4-ZF e 2=ddsto]| =2 5E
ZAE) (1.5g, 8.7lmmol) @ Alo|F2Z2AT|A|UATE HEGZSFOZHY O E (2.74g, 8.72mmol) ) &
S 0ColA uvtstHA ZHE tert-FEA= (THF 5 IM, 13 mL, 13mmol)9] €NMS A 7lste] A glskth. 0Tl

A 1ARE Eoh wnkek & EﬂEE}*EO 252 gold olel2 EgAl (50-55% w/w, 15 mL)E H718la F5%
EHES 9 2R 16417 EoF wnbegivk. wke Egtee teld clHE (300 mL)Oﬂ Jar, xshE gtk
UEH F8&A(3x300 L) o2 Ak, 4 FAUEFANM AxzA71a, ofstetar, g st sF AR
AFEs Aesta azvtEag s (1-40% EtOAc/PES] T2 &23h) = BAsto 1. 4g(76%)4 2-(4-(1F-9ek=

_o)
=

Hd)Ato| ZREE-1-2& A 3 ERA FE59T. MS (ESI) m/z 213 [T

|
.
o,

A 2. 2-(4-(UFDBE-1-Q) s D) Abo] F2HB-1-2 &4

MeOH (10 mL) F 2-(4-(1F¥2FE-1-) A )Ao] 2 H-eH-1-2>(900mg, 4.24mmol), OFHIEAM}E R (522mg,
6.37mmol) 2 A3}slol == AR F(440mg, 6.38mmol)e] &NES F9 LxoA 308 Fot wWElgtl. ojolA
)
o

s 35S vd 3z-4d °ﬂEﬂE(5o mL)oll B3 E(2x50 nl) 2 F4(2x50 mL)E AAgsta, T4 kg
EFAA AxA7|a, oAntstn AE kol wFHAZU S AgbA 3 zubE 189 (1-30% EtOAc/PES]
THlE gEdh2 xgzﬂom szomg(33%)4 2—(4—(117L-43]r—‘a‘— -A)FE )AL FREE-1-2 SAS AN 1HE
24 S5kt NS (ESD) m/z 228 [M+H] .

) 3. 2-(4- (U3 BE-1-9) 9 )Afo| F2 B eh-1-0}g]

=
2-(4-(1IF-Y&FE-1-d)Hd) Ao F 25 ek-1-2 =4 (820mg, 3.61mmol), oy Y2 (800mg) = MeOH (7M,
40mL, 28 HEE) T dEYolY {AqE F4 VA 718k UL T 2ZoA 1AIZE E<¢F wuksksiTh.
e 328 oisln WF slo| wE=AA 750mg(97%) 2] 2-(4-(1F-¥) gtE-1-2)Hd)Alo]| EF R R E-1-o} il &

= 9 ol® A 58S NS (ESD) m/z 214 [M+H]

A B-20. 4-(5-(EgESFLEWE)- 1ol bgE-2-d)ilxHEY

N
Br i. NaOAc I D—cF
3
B /H‘/CF:’, N
r ii. NH,OH H
o NC

NC@CHO

B-20

3,3-THER-1,1,1-Eg|EF 02X 2 F-2-2 (6.13g, 22.72mmol), OFHEAYEEF (1.88g, 22.93mmol) % =&

(6 mL)e] EFES 100CoA 458 &<t witslAdty. 59 2Z7kK] WA &, 328 MeOH(100 mL) F<

4-F 2O EH (3g, 22.88mmol) P 213t E (20 mL)o] & H7lstn, 53 E3ES F9 259

A 408 Fob wubsk of& ) 100TCol A 1A3F FoF wEkskY. 9 222 WA o uks EES A
A

Fob 20 e
Sloll Al HEA]713, o]F EtOAc (3x30 mL)&E FZ39ct. §712< %3ela, T UrE% Ao E oA A
ZA71a, g3 R JAF SfellA FEF3AUT. AFES AYIHE A2vE2E 9 (1-50% EtOAc/PES] FHl= &2

AA s 5g(92%) 2] 4-(5-(EFZFoz2wd)- 1&01Hlﬂr%—2—%‘)%ﬂ§1415%% f%‘r*%‘ IYPEZA F5359

o NS (ESI) m/z 238 [M+H]"
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[0709]

[0710]
[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]
[0718]

SS=50dl 10-2708936

AN 9: F7HA] B-21, 4-(1-vWlE€-4-(EgfZFo2vg)-1H-o|ntp&-2-A)AxUEH & F7k4 B-22, 4-
(1-vE-5-(Eg|EF 2 2Yd)-11-o| 1 t}E-2-A) Az EH

CF;

NN, CF.
N& \/\f s
N

N
! CF;  NaH,CHsl \
N _— N +
H \
NC

NC
NC B-21 B-22

0ColA THF(100 mL) ¢ Z3H4d B-20 (5.0g, 21.08mmol)e] &HE& FAIJUEFE (FH 5 60% FAHE,
844mg, 21.10mmol)So.® ZFH A ltt. 0Tl 1AIZF &t wwkek & ofo] o =gt (2.99g, 21.07mmol)
= A7kste] 5% TFES 0TAA 247 sk wwteivt. vk 29 E (25 mL)o] E3, 183 o]%
EtOAc (3X100 mL)® FZE3[t. F715& ZFstaL 7 PG EFLAA AxA7|3L, dFsta, [AF &l
EEAA 4.8g (91%9)9], 4-(1I-HME-4-(EZEF L2 E)-1FontE-2-d)HZUEY 2 4-(1-Hd-5-(E¥E

Fozue)-1onthE-2- U EZ] oF 15:1 EFES I 2d=2A #5318k, NS (ESI) m/z 251.9

[T
FA . Adke Ag, T oldEA, 4-(1-WE-5-(EgZFeavE)-1folvthE-2-d )z UELDS A7}
A AZulE a3 (0-15% EtOAc/PES] Tl &2 AZHE 2 o]AAAA 4-(1-WE-4-(EQEF 229 E)-1/f9]

nuE-2-d )z EL 2R Fed 5 9l

AAle 10: FA B-23. (4-(1-HE-4-(ESF 221 E)-1H-o|v|tpE-2-4) 3 d) v eo}rl

CF3 CF3
N H, NN
\ 2t (Raney) 42 (Ni) \
N - - 7 5 N
\ \
NC H,N
B-21 B-23
EtOAc(20 mL) %9 Z%tA| B-21 (1.5g, 5.97mmol )J+ ol YA (1.0g)e EFES 7N F4Z o] A
) A @ be Fam FAaAY. £5E EFES F9 2w 247 B atela, ofF AT o
of oJm}sla HHAA 1.5g (98%)] (4-(1-wE-4- ( g EF e 2ue)-1-o|ntpE-2-d) | d ) v etol vl & 34

odzA FEaAT. NS (ESD) m/z 256.0 [M+H]'

FHA B-24. (4-(1-(MIE-d)-4-(EZEFL2WE)-1#o|v|thE-2-4)Hd) Heoldl

CF3

N/%
\

N

\

cD,

B-24

(U-(1-(HE-dp)-4- (B EF 2 -1 tE-2-) d d ) v ehol 1 & o}o] Q mughS olo] @ mrEl-d; o2

) ovslo] | Z=7kA B-233 GAleF WAl o= A 39Tk NS (ESI) m/z 259.0 [MHI] .
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[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]
[0727]

[0728]

[0729]

[0730]

[0731]

[0732]
[0733]

SS=50dl 10-2708936

Z7H4) B-25. (4-(1-HE-5-(EgZF o 2dg)-1Fou|thE-2-d)Hd) dEolq

N\/?ﬁca
\

H,N
B-25

(4-(1-HE-5-(Eg &R 2 v g )-1H-o|nttE&-2-d) dl d ) W goldl & A A ¢ 10& met F7HA B-222 55 A=

s,

3HA B-26. (6-(1F#¥FHE-1-4)¥ 2 d-3-4)H&o}l

=

7
= ] I\l\N

H,N ~N
B-26

(6-(1FT E-1-2) 3 2l ¥l -3-) | eholl & AA]e 6ol wal A A=A %A, NS (ESD) m/z 175.2
[+
AN 11: F74A) B-27. tert-FE 3-(1-(4-(olu] =v &) H 4 )-1H-9 8}=-3-9 )9 E g d-1-FI2 E A F o] E

- Boc,0, TEA - Ex. 6 NBoc
HN, - 2 HN, ~ N
N N HzN N
NH NBoc —

EF
Hy BT EbA| 2

B-27

P 1. tert=%¥ 3-(1U/FHZE-3-A)VEgd-1-Ft=2EHFo|E
DCN(10 nl) & 3-(FEelel-3-)-1fv]ehE Sfol=RFR ekl = (500mg, 2.88mmol), wﬂ olElobrl (873ng,
8.64mmol) Z Tl-tert-F4¥ U7F2RUC]E (753mg, 3.46mmol)(10 mL)<] 35; 2o F9 ewoA 1A7F EoF
akstleh, W EFES DOM(30 ml) & & F|AA 73, B (330 ml) 2 AF(50 ml) 2 xﬂﬂ &, —‘%# gahy
EgelA dxA7laL, oneta, WA ol EFAIA 680mg(99%) ] tert--4 3-(14#-3etE-3-U) 3=

FeBAdgelES FA oA FEaAT. NS (ESD) m/z 238 [MH] .

m&
H

A 2. tert-HE 3-(1-(4-(olr =d &) H d)-11-FS=-3-Q) F Egd -1 = B A F 0| E
ANe) 6o W tert-RE 3-(1-(4-(obe e &) s )19 2E-3-0) 9 B W-1- A2 B AP 0| B rer-E
3-(1-9) 8 E-3-9) 9 2 el-1-7t2 B go| E = RE] S4ateth. NS (ESI) m/z 343 [MHH]'

Z7HA B-28. (4-(4-W€-11-1,2,3-E&o}&-1-4)H D ) v go}ql

N <> N\N

B-28

(4-(4-vE-14-1,2,3-Ego}Z-1-) s d)dgto}ll S Ao 6o 7/|HE =S wat Axs3Th. MS (ESI)
n/z 188.9 [MHH]'.
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[0734]

[0735]
[0736]

[0737]

[0738]

[0739]

[0740]

[0741]
[0742]

[0743]

[0744]

[0745]

S=50dl 10-2708936

Z70A B-29. (4-(3-(4-Wid o g7 -1-9)-1F9 2E-1-2) =g ) v gto} 7l

\ N
N
ﬂ HN/_\N— § oy m
N \__/ ﬂ 2t (Raney) H#E (Ni) N
© RuPhos Pd G3 N
Cs,C0; et 2
N H,N
B-29

g7 1. 4-(3-(4-v a3 A& A-1-9)-1FHEE-1-d)HEUETY

A sholl, 1,4-Y122H(100 mL) Fo A 4-(3-oFo) S e-1/T gt&-1-HMFZUELY (A A o 69 T4 14 upgh 3-
olo] e m-1-¥ &2 HE ZAHE) (2.95g, 10.00mmol), 1-weuselx (1.2g, 12.00mmol), RuPhos Pdg3
(836mg, 1.00mmol) Z ®H:FAIF (6.52g, 20.00mmol)e] EFHE-S 100TolA 18AIZF F<F witslgith, 9 &=
2 WA F, 9hg ERFES & (100 mL)ell a1, 1¥]3l EtOAc (3%100 mb) 2 FE3I9t. F715S =33t
i, 54 YEF AHE oA Adx:A7|a, o3 2 I StdA FFEit. AFES AgvtA I2nED
2 9] (1-5% DCM/MeOHe] o2 &2sh= X*xﬂo}@ 700mg(25%) °] 4-(3-(4-m DI A b2 -1-U)- 13 2}5-3-¢)
MEUELS WAl n8ERq F5a9th. NS (BS) m/z 268.1 [

H 2. (4-(3-(4-vEH H &R -1-Y) -1/ #E-1-H) # d ) v gho} 7l

A d 49 @A 20wt} (4-(3-(4-wWE A2 A-1-4) -1 F=E-1-4) A D) v o}l lS 4-(3-(4-w & 3] H 2} 4 -
1-)-1F9 g E-1-)MzUEL 2 RE SAsr3Th. NS (ES) m/z 272.1 (W]

A 120 S B-30. (4-(1-¥E-1H-o|P|t&-2-4) # )l &olwl

N N
HO\B,OH Br \ N\/\§ H, \ N\
Pd(dppf)Cly-CH,Cl, N 2Hd(Raney) 42 (Ni)
\
Na,CO3
CN EFA 1 NC LA 2 HN -

77 1. 4-(A-HE-1H-o)rE-2-d)HExHEZ

2-B 2R -1-v'-1/f-o)ntF (12g, 74.53mmol), (4-Alof=dd)REA (13.15g, 89.44mmol), Pd(dppf)Cl, -
CH.Cl, (6.09g, 7.45mmol), BMAMIEF (15.8g, 149.06mmol), 1,4-tJ=AF (300 ml) % = (60 ml)d EFHES
Ah F97] stollAl 80TAl 18A17F &t wHkeIIth, ¢ 252 YAAZ &, ¥kg £35S EtOAc (200
mL)oll B3, & (2 x100 nL)Z AAs A, 74 FYEF A W AZA 7|3, AFA7)aL, 223 WA sholl A
TEANAT. FRES AP Z=etE Y (1-5% MeOH/DCMS] o= &23) = mﬂo}ﬁ -(1-"WEg-1fo]7]

thE-2-e )M EE 7 8g(46%)S B oA zA FEaGT. NS (ESI) m/z 184 [MHH] .

vl 2. (4-(A-dE-1/-olu gE-2-) o d ) v gtol ]

AA 49 @A 20 wEl (4-(1-dE-1F-o]n|tpE-2-<) ¥ d ) w| gto} & 4-(1-wE-1/-o)n|t}E-2-d ) HNF U E
YerE 4390, NS (BST) m/z 188 [MHI]
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[0746]

[0747]
[0748]

[0749]

[0750]

[0751]

[0752]

[0753]
[0754]

[0755]

[0756]

[0757]

[0758]

[0759]

SS=50dl 10-2708936

SA B-31. (4-(1-((2-(EHEA-R)AFA)HE)-1-o] v vpE-2-4) 3 d ) v gho} Rl

N
N SEMCI N\/\§ Ex. 12 l/\>
JNH AN - \
Br K,CO3 Br SEM H,N SEM

et
A 1 A 2

B-31

A 1. 2-822-1-(C-(EIYEA) A AW E)-1Fo v vE

obAE(200mL) F 2-BRE-1/Folu|thE (20g, 136.99mmol) Z vHAFZE (56.71g, 410.97mmol)e] EFES (2-
(ZR2UEADGE)ELWEA S (27.29g, 164. 39mmol)° A7yete] AYsla, F53 LFES T 250
Al 3AIZE FoF wRksleith. WS EFES ofFstar, F stel] wFA17]AL, %&%%% A7t A2rtE a8
(1-10% EtOAc/PEC] w2 &)= FA st 30g(80%)«] 2-HER-1-C-(EgHgadd) A SA) e )-14]

0ES T oz FEeTh MS (ESD) m/z 277 (M

2 2. (4-A-(C-(EgdEAdd)dEAD Y E)-1H-0] ] tgJ-&-2-2) H d ) v etol ]

AAe 120 wel (4-(1-2-(EgWad ) o EA) v E)-14-o]nt}E-2-) ) m o}l & 2-B 27 -1-((2-(E
Zog Ao EA)e) 1i-oju TS 25 SHdakdth. NS (ESD) m/z 304 [+

AAe 130 $3HA B-32. oE 1-(4-(o}u=r ) d)-5-rB-1H-F E-37t= 5 Aol E

0 CO,Et

/
NH, EtO
1
O O
ot © (s
Br E”74[ 1 B
CO,Et
CO,Et CO,Et H, N z p
N= CuCN NN 2l (Raney) Y& (Ni) N
Nf —m——— N/
/@/ /©/ NHa/MeOH
ctAl 2
Br NC ctH 3 HoN

B-32

v 1. dd 1-(4-BErdd)-5-HE-1FHaE-3-Ft28Ag0lE I JdE 1-(4-B2rd)-3-ve-1Fa}
E-5-FI2 B2 E

EtOH(500 mL) FollA (4-BREdd)slo]=eld slo|=2F2elo]= (10g, 44.74mmol) % o€ 2 4-t]=2A4wlE}
Lolo]E (8.5g, 53.75mmol)e] &N 80ToA 2417 &<t witst o, FF slolA FF33ch. AHFES A
2714 aZetErely] (1:10 EtOAc/PEE &8]3) & AAlste] e 8.27g(61%) 2] 1-(4-B 22 Hd)-5-HE-1/
vgE-3-7l2 54l E 2 1.5g(11%) 9] 1-(4-B22vd)-3-HE-UFyeE-5-7t2 8 A g0 EE =535},

2y
o

g 1-(4-B2R¥Y)-5-vig-1F53E-3-71 22 A E (24 291, R, = 0.2 (50% EtOAc/PE 2)): H MR
(400 MHz, CDLOD) & 7.83-7.63 (m, 2H), 7.54-7.37 (m, 2H), 6.76 (s, 1), 4.38 (q, J = 7.1 Hz, 2H), 2.36

(s, 3H), 1.39 (t, J =7.1 Hz, 3H).MS (ESI) m/z 309, 311 [M+H] .

A 1-(4-B2edd)-3-Wg-1FE-5-7F2 B Ao E (A4 FE, R = 0.35 (50% EtOAC/PE )): H
NMR (400 MHz, CD:OD) & 7.74-7.59 (m, 2H), 7.43-7.26 (m, 2H), 6.89 (s, 1H), 4.24 (q, J = 7.1 Hz, 2H),
2.34 (s, 3H), 1.24 (t, J =7.1 Hz, 30).MS (ESD) m/z 309, 311 [MH]"

g 2. A8 1-(4-Alohesd)-5-HE-1/F3gtE-3-Ft= E g ol E
gl 1-(4-P2EHd)-5-dE-1f3gZ-3-Ft2 B2 g o|E  (8.27¢, 26.75mmol), Al¢tst FE (1) (2.7g,
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[0760]

[0761]

[0762]

[0763]
[0764]

[0765]

[0766]
[0767]

[0768]

[0769]

[0770]

SS=50dl 10-2708936

k1

30.15mmol) 2 DMF (20 mL)¢] E3&-S 140°ColA 18A17F
S & dRyF FAEE (150 mb) 2 %1, 18a o
, T UER AWolE AoA AxA7a, o3 2 A
(1:5 EtOAc/PEZ &&3H) = A A5} 1.5g(22%)4 g 1-(4-Alo}w=dd)-5-wE-1/F
olEL W WHBRA FEFATE. NS (ESD) m/z 256 [MHI]

Sk uksklth, 9 2w YA

% EtOAc (2x500 mL) 2 FE3HATh.

12 ol =5, FEES AEsa ggvEa
¥ @E-3-7t2 52 1

N,

2 3. g 1-(4-(olv = 8) ¥ d)-5-w & -1/F¥ & &-3-F 2 B A F o] E
Ao 8] ©A 3ol wEl od 1-(4-(olvm=mE)Hd)-5-HE-1FTE-3-7l2EE A H o ES od 1-(4-A]o}
=) -5-w B - 143 B} 2-3-st 2R A o] E 2 B E] SAEITh. NS (ESI) m/z 260 [M+H]

A B-33. 918 1-(4-(otm=r )3 d)-3-HE -1 E-5-7t =2 5L F o] E

-

N
N—!

g CO,Et
HoN

B-33

e 1-(4-(obv] vl ) 3l d)-3-w AL ]} & -5-7h = B el o] = (Aol 139 WA 14 FAE)E Al 13
o w7 2-30] W old 1-(4-ofm ) ) -3-rl WU B E-5-AhE R o =2 ASTh, NS (BSD)
m/z 260.2 [M+H] .

A 143 FA B34, (4-(1-2- (MDA N D) -4-(E) BT 20| ”)-1H-o] v} E-2-2) o ) W ol l

FiC FiC

3
N X
U Mg, BrN-OBN SN i (Raney) AN
N
O/kH Cs,CO4 Z NH3MeOH Z
NC OBn
EtA 1 NC cHA 2

97 1. 4-A-2-(A2ZA) AN E)-4-(EF EF 2rd)-IFo|rtfE-2-A)l =z EL

DMF(15 mL) FollA F7HAl B-20 (1g, 4.22mmol), ((2-BRXE|5

(2.75g, 8.44mmol)-4 E3ES 110TolA 1843 %OJ ﬂ*ﬁ}‘;iﬂr. F9 %E ] %zm?_l e
E(100 mL)ol ¥, o]ojA EtOAc(2 x 100 mL)& FE& v, #7132 :
ZA7)2L, %3 Lﬂ AF stol EFHAA 1. 5g(96%)4 4-(1-(2(

UgE-2-d)HMFUEZ S FA QA2 533tk MS (ESI) m/z 371.8 [M+H] .
24 2. (4-A-C-(1Z LA AN E)-4-(EZ SR 2 E)-1/Fo v gdE-2-¢)dd) H &} 7

e ge] @A 3ol web (4-(1-(2-(NASAD ) -4-(EEF 2 ")-1Fol v thE-2-4 o d ) v gholnl &
4-(1-(2-(MASAD AN D) -4-(ER EF e 2 d)- 1o v vE-2-HilxEL 278 A, NS (ESD m/z

376.0 [M+H]'.
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[0771]

[0772]
[0773]

[0774]

[0775]

[0776]

[0777]

[0778]
[0779]

[0780]

SS=50dl 10-2708936

F7HA B-35. (4-(1-(ZAE-3-9)4-(EESF 2 E)-1Fo| v gdE-2-4) 5 d) wol7l

H,N
B-35

2 A gste], AAjd 1ol mel (4-(1-(SAE-3-2)-4-(Ed

(2-B 2R EA)HE )ulAS 3-0lo] L =M Eto A Ao |
o}l S Z7+A B-200.2RE AT, MS (ESI) m/z 297.95

EF 2 g)-1FonthE-2-d) T d ) W gholvl
[T

F7HA B-36. tert—%8 3-(2-(4-(o = 2)H D)4~ (EFEZF LE2HWE)- 1o v gE-1-d) oAl E d-1-F12 &
A olE

F;C

N)\
\

N

0

Boc

H,N
B-36

((2-B R EANHE)HAS tert-F42 3-olo] QoA Ed-1-7t2 5ol Ex Aghate], HAld] 140 whe}t
tert-=79 3-(2-(4-(o=md) # ) -4-(EEF 2 2r9)- 1o tE-1-d ) oA e d-1-7t2 54 Y 0| EE &

7HA B-200.2 %€ $H4akgiTh. MS (ESI) m/z 397.2 [M+]'.

FZ4A B-37.(4-(4-E22-1-vE-1Foln|tpE-2-4 ) Hd ) v ol

Cl
~_NH,
_PPhs NaH, CHl
HBTU, DIEA CC|4
Br EHA 1 EHA 2 Br Bt 3
Cl
Cl \/
_~N__N —N ,N NN
CuCN E}'—I(Raneyz) L2 (Ni)
NH3,MeOH
£ 4
CtA 5
Br H,N
B-37

g7 1, 4~-B 23 -N-(AopxuE)=Zolu=

DMF(100 mL) oA 4-B2R¥lxA (5g, 24.87mmol), 2-ol|:olEUEZ 6}o1ciﬂia}o1c (3.47g,
37.50mmol), HBTU (14g, 36.92mmol) ¥ DIEA (6.42g, 49.67mmol)e] &NS F¢ 2%=oA 16A17F &t ksl
ZF . E(300 mL)o ¥3 EtOAc (3X100 mL)E 3Z39ct. 47128 2881, ¥4 JES HAHoE oA A
ZAANIL, A 2 AT FoA FEFIAAT. IFES Y72 F2rrE389(0-100% EtOAc/PES] FHiz &g
)z AAsle] 4g(67%)¢] 4-HZR-N-(Aopwre)ll=olulo] =g WA nHE2A FEHGT. T MR (400
MHz, CDsOD) & 7.82-7.72 (m, 2H), 7.75-7.63 (m, 2H), 4.34 (s, 2H).
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[0781]

[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]
[0791]

[0792]

[0793]

[0794]

SS=50dl 10-2708936

g 2. 2-(4-BE2EHAY)-5-F2=2-1folngE

SPHNEYUE- (100 mL) ZFollA 4-B2R-N(AoledE)wlzolnfe] = (2.5g, 10.46mmol), E|Fd¥E~3
(6.86g, 26.14mmol) 2 AtA3}erA (4.02g, 26.14mmol) 9] &H& 50TolA 16417 woF wutalth, 9 &=
2 YA 5 ukg ERES Y A wFA7IAL, 23 A4 FEYEFE & (20 mb)oE
A A7), 2E Al BtOAe (2x20 )2 FE3T. §715S 2@eta, T UEF AvolE AelA 1Az
713, o3 @ AF A w3t JFFES AgHA EEU}EZWJJ(I'IOO 14%11 25:75 EtOAc/PES] —ul
2 883 E AHAS 800mg (30%) 9] 2-(4-HE2HEHA|L)-5-FZZ-1Fo|ntES 3N TP EZA FS5T).

MS (ESI) m/z 258.8 [M+H] .

g4 3. 2-(4-BERHd)-4-F22-1-WEd-1/Fo v t}E

0CollA DMF(30 mL) & 2-(4-B 2RI d)-5-FZ2-1F|vthE (800mg, 3.1lmmol)e] &NE& FAsUEH
f % 60% EAME, 186 mg, 4.66mmol) o2 FFH AU, F53F EFES 01 o)
Wek  (66lmg, 4.66mmol) o2 AY3Ad. 5= Zol
FEe B (100 mL)ol 2L, 23 EtOAc (2X100 nL) & FZ3k%vh. /715 2%
T MMGEFZAA AxA7la, ofFetar, 1 dtell FHAIA 600mg(71%) 9] 2-(4-HREHE)-4-F 2
d-1polnnkES ) o A=A FEIATH NS (BSD m/z 272.8 D]

W, 0CelAM  ofole

g7 4. 4-(4-FER2-1-WE-1Fo|rgdE-2-HHEUEY

DNF (7 mL) & 2-(4-B2uid)-4-F2=2-1-#HE-1l-o|vt4Z (600mg, 2.21mmol) = (1) Alojrjol=
(297mg, 3.32mmol)2] £d-& 130°ColA 24417 &<t wHtslglt), 9 222 YAzl & vhg 23ES 55

otwE FASE (100 mL) & Fa1, 283l o]F EtOAc (2X500 mL) &2 F&E3Fch. #715S 23k, ¥+ 4
EF AFolE oA A7, o7 E F stelA w53, FES At 22etE 2T (1-25%

EtOAc/PES] =2 &3 = AAlste] 250mg(52%) €] 4—(4—%?1?1—1—‘31]%—1/%0]“]4%——2—%)—‘3113:14_‘5_%% )
PE A FEEATH. NS (BSI) m/z 218.0 (W]

7 5.(4-(4-F22-1-Ag-VFo|v|t}E-2-Y ) s d ) | gho} 71

AAlel 8o WA 3o wet (4-(4-FR2-1-mE-UFolvvE-2-) H ) v ghohl & 4-(4-F 2 2-1-wE-1/Fo]v]

thE-2-)meEL2nE A MS (BSD) m/z 222.0 [HH] .

Ao 15: F7HA] B-38. 1-(4-(opv]=d€e)#H d)-10-¥&E-3-Fl2 R YEH

CN NC NC
; \
B(OH), Né N>/_\> N, )

HN—7 N TFA N

Cu(OAc),, pyr, TEA
: EHA 2

BocHN ot 1
I BocHN HN

B-38

7 1. tert=H8(4-(3-Alol=-1/F3 eE-1-U )il d ) Ftutd o] E

DCM (20 mL) FolA 1H-¥&+E-3-71 21 Y EH (320mg, 3.44mmol), [4-([(tert-F-EA)7IE2Hd]oln| =] e |5
J]1EE (1.03g, 4.10mmol), Eg "o} (521mg, 5.15mmol), 2] (815mg, 10.30mmol) = oA EAE :rLE]
(I1)(840mg, 4.62mmol)<] —:’i:%]'%e 40Coll A 18417 Fot _”:ﬂ'o}oﬂ\:]' whS ESES ofyslar, AF sl F

A7, AFES Ag7rA a2vetEady] (1:3 EtOAc/PER &8) 2 AA|ste] 0.4g(39%) 2] tert——r‘é(4—(3—/\]

obwe-1F 9 etE-1-) M) Fhutl o] 2 WA ugB A $53kich NS (BSD) m/z 299 D] .

d= =
g7 2. 1-(4-(oprem ) E)-1FgE-3-7l 2 B EYH

DCM(15 mL) 2 TFA(GS mL) F tert-%¥(4-(3-A]o}
S F9 2xdA] 0.587F 59 W &L o&, 3F

-1 #E-1-9) ) 7Hab e o] E (400mg, 1.34mmol) 2] £-H
sloll EHAIA 0.43g(FF) 2] 1-(4-(obr=d ) d)-145
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[0795]

[0796]
[0797]

[0798]

[0799]

[0800]

[0801]

[0802]

[0803]

[0804]
[0805]

SS=50dl 10-2708936

PE-3-7lERUELS A odeA 4559k, NS (BSD) m/z 199 [+

F7HA B-39. (4-(5-WE-1F¥&E-1-4) v d)dgoldl

HCl |2 A\ A\ N/ )
HzN. N/j\ Zn(CN), N/j\ °N

NH N Hy
dppf Pd/C
EtOH Pd,(dba), AcOH
ckA 38
Br EFA 1 EHA 2 CN HoN

B-39

A 1. 1-(4-B2RHd)-5-de-1UFy#E=E

EtOH(40 ml) oA (U-BEERIFI)slo|=gtzl slo|=zFZato]= (3.36g, 15.03mmol) Z (H)-FE-2-o
(1.054g, 15.03mmol)2] E3+E2S o}o] 2 %=(3.82g, 15.03mmol )& AP, 53 E3E2 16A17F ok 80
C7HA 7kgatelth. £3kes 9 257kA WZhA17]an, &l ZM &, AFES EtOAcet 5% 4 B3tk
VEHF(100 mL) Atelell #&atglvt. F715S ZElstal, YEF AFolE oA dxA7]aL, o3 B 55353
. AHES A7 aRetE 189 (0-40% EtOAc/ Ak %LHH?L g93h) 2 A A5 477mg(13%)4 1-(4-B=2

wA)-5-vE-1FT eSS SEeATE. H NR (300 Mz, CDCly) & 7.76 (d, J = 2.6 Hz, 1 H), 7.52 (s,
40), 6.24 (d, J = 2.4 Hz, 1), 2.35 (s, 3H).MS (ESI) m/z 237.02, 239.01 [M+H] .

oA 2. 4-(5-vE-11-F#E-1-DHHZUEY

DMF (20 ml) % Al¢F3lo}ed (260mg, 2.213mmol), dppf (112mg, 0.20mmol), Pdy(dba); (92mg, 0.10mmol) = 1-

(4-2. 21 3H9)-5-m -1 2ZF (477mg, 2.012mmo1) 9] EFHES 16A13F &< 140T7HA] 7FE3ESlth. 71 A<t
slold (300mg) S H7betar EFES wrir] 16417 HeF M40TC7HA 7tdstgint. £35S YA, EtOAcE
HA7rstal, 77155 502 9 52 AHHoE AFsit. EdES PMHEFENA dxA7]aL, of3st
i, FFA7IAL, AT AReE 9] (0-60% Et0Ac/34te] R g3 = g Al sk 360mg(98%)4 (4-(5-

e -9 g E-1-d) iz ELS S350, H NMR (300 MHz, CDCly) & 7.86 (d, J = 2.4 Hz, 1H), 7.83-

7.64 (m, 4H), 6.30 (d, J = 2.4 Hz, 1), 2.36 (s, 3H).MS (ESI) m/z 184.07 [M+H],
g7 3. (4-(5-vg-UrF3|2E-1-4) 3 d) v gl 7l

MeOH(30 ml) 2 o}AEANS ml) FolA 4-(5-wE-1F92E-1-L)HNZYEZ (360mg, 1.965mmol)e] &AL
22 5% o @A ug, v ZEkE (10 $3%, 100mg) o2 At vk EFES 7)Ao
22 A Q9715 3 el AR 40psiZhA AR, EFES 16417 5 wikst g, o3sta A

AA 360mg(98%) 2] (4-(5- D147 et E-1-2) ) v ehol S SSakgitk. H MR (300 MHz, DMSO-ds) &

BNy mﬁ

8.51 (d, J = 2.4 Hz, 1H), 8.02-7.85 (m, 4H), 6.39 (d, J = 2.4 Hz, 1H), 5.62-5.41 (m, 2H), 2.58-2.41
(m, 2H), 2.24 (s, 3H).MS (ESI) m/z 188.08 [M+H]+.

ZFZHA) B-40. (4-(3-(dEF . 2ve)-5-vEd-11-9 #=-1-9) =l d ) v gho}wl

(4-(3- (O EF=zvd)-5-He-1fFu gtE-1-d) g ) elolrl S AA]d 6o wal AT, MS (ESI) m/z
233.9 W]’
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[0806]

[0807]
[0808]

[0809]

[0810]

[0811]

[0812]

[0813]

[0814]

[0815]

S=53 10-2708936
FZA B-41. (4-(5-EF2-1-"E-UFo|vgdE-2-d)Hd) v gel] o=z FR2 ol
OH
o Br Nc{ }B\OH Br
. J\NH Mel, NaH N)\N/ Pd(PPhy)s h;’\g~ar
— — N
)_( EtA 1 H K2COs /©/‘\ \
Br Br Br Br £t 2 NC
Br Hz
i. n-BuLi N/\gs Pd/C I\;/\>‘F
! F Hcl N
i (PhSO)NF O/L N MeOH HzN\/©/L\
NC
B4 3 £t 4 B-41
g4 1. 2,4,5-Eg B2 7 -1-dg-14Fo|u|t}=
F9 exo|A DNF(15 nl) =9 FA3IVEF (0.787g, 19.69mmol)e] &Erdlo] DMF(10 ml) =9 2.4,5-Eg|H

iU—1H—olulEP~ (5g, 16.41lmmol)& H7}eledct. ZEIES 50ColA 1Az Fob mulsla, 0C7HA
WA 7 3, 2= 3twE (1,128 ml, 18.05mmol) 2 A3t t}. EIAELS 50C7HA| 713t3 16417 EQF mut
g &, DMFE #e SlollA AASAL EtOAcE H7I8Idd. &35S B2 AASIA, FYEF oA
Azxeta, oFeta, FEHPch. AsbA FRurE29(10-80% EtOAc/FAre] FHlz &83hH 2 AAlske]
87g(94%)¢] 2,4, 5-Ef] B R R-1-HE-1f-ont}ZES 559t " ONMR (300 MHz, CDCly) & 3.62 (s,

3H).MS (ESI) m/z 316.77 [M+H] .

g7 2. 4-(4,5-d B2 R-1-vE-1/folrtE-2-d)HxYEZH

2,4,5-E8] B2 -1-HE-1Fo|nt}Z (3.94g, 12.36mmol), (4-Alo}=wd)E4F (1.816g, 12.36mmol) % EHAE
ZF  (3.42g, 24.72mmol(40 mL) H E(4 mlL) £de] HEZHI|2(EIdEa3)ZZ5E(0) (0.714g,
0.618mmol)& #H7IstTh. EFES 108 &8 a2 E7A7] b5, 1641 5 90T7HA 71gdsksitt. 79

257k WZAAIZL F ) EtOAcE M7betal, E3ES AR AASIa, SR EFAA AxA7)aL, oJ¥sia
FEAAC. AgbA a2etE a9 (5-70% EtOAc/SAke] FelE 8= AASte] 2.5g(59%) 2] 4-(4,5-T] 2

2R l-wE 1ol E - )Mz ELS 559k, 1 MR (300 Mz, CDCls) & 7.74 (m. 4H). 3.75 (s.
3H).MS (ESI) m/z 342.00 [M+H] .

27 3. 4-(4-B2R-5-FF9 2-1-vd-VrolutpE-2-e)I=zUEY

=78CollA THF(10 ml) 5 4-(4,5-tBEZE-1-vWH-14-o|u}Z-2-¢d)lZEZ (380mg, 1.114mmol)e] &Hd]

rFEEHE (0.766 ml, 1.226mmol)S FH7}8ISich. &£3FES -78TeA 1AI7F E<F wwkek & THF(1 mL) 59

N-ZZQ2-N-(3d £¥d) WAEFoln = (422mg, 1.337mmol) 2] &AS Hrieta, w3-& H A3 1 AIZF 9]

A AR 7pERek. 1643 5, EtOAcS #H7leta, EES A-=2 A3t s el Al A xA]7

a1, oJFstal FEAATH AsbA I RebE2H T (7-60% EtOAc/ Akl Tuy %Fﬂf}f})i gAlstol  210mg
H

(67%)2] 4-(4-BER-5-FFQ 2-1-vE-Jfo|ntE-2-d)MFHUEL S F53% NMR (300 MHz, CDCl;)

mw
-
e

o

§ 7.72 (m, 4H), 3.69 (s, 3H).MS (ESI) m/z 279.96, 281.95 [M+H] !

7 4. (=(6-FFLE-1-HD-VFo|r|tE-2-)dd)d&o}7l Fo|lEegEetol=

MeOH(30 mL) %9 4-(4-B2H-5-ZFQ Z-1-ve-1F-o|ntpE-2-d)MEUEZ (277mg, 0.989mmol)e] &N
IN HCI & (10 mL, 10.00mmol)® A @sta, dAR 58 ¢ &@7A7|1, B@24 s (10 539,
100mg, 0.940mmol)S %7}6}0%} EES VAT AL ARG R YA AL, 40 psid 4 st 1647 B
b AB-AZAY. g EES oFeta, IUEFNA AxATIA, oFsta, FFAA 239mg (100%) ]
(4-(5-FF 2 2-1-v|Q-Urolv|t}E-2-) s ) eto}nl slol=zFzetol=g 533tk H MR (300 Miz,
DMSO-ds) & 7.94-7.61 (m, 4H), 7.46 (m, 1H), 4.22-4.03 (m, 2H), 3.65 (s, 3H).
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[0816]

[0817]
[0818]

[0819]

[0820]

[0821]

[0822]

[0823]
[0824]

[0825]

[0826]

[0827]

[0828]

[0829]

SS50dl 10-2708936

XA B-42, (4-(5-WE-3-(EEF L2 D)-IFIBE-1-d)dAd) oty R S04 B-43, (4-(3-vE-5-
(EgEFEvE)- 19 E-1-4) v d) v eolrl

“NH J\/”\ /4—( /(_( " /<_< /F(
EH—I(Raney) Y (Ni)
NaOAc, HOAc £t 2
CN oA 1
CN CN
B-43

A 1. 4-(6-vE-3-(EZZF2WE)-1/FYE-1-A)HNZTUED F 4-3-HE-5-(EEFL2HE)-1FT]
gE-1-dnlxzEH

ZUEZ (2g, 15.02mmol), 1,1,1-E8jZF o5 #AE-2 4-t]2 (3.1g, 20.12mmol) 0]—/‘%]‘54‘/}
2.5g, 30.48mmol) 2 OMIEAP(lomL),I EFES 120ColA A7 Et mukskoin). T2 YA
S EIES AT oA A7), aE)a A A F2elEads (10-30% EtOAc/PEel TH|=
Hoq 2g(53%) <] 4-(5- uﬂ'a (B EF e are)-1FYetE-1-HxUEZ 2 4-(3-WE-5-(E

IR EE-1-MEYE- Y o 2:1 EFES I uPEIZA F5AC. MS (ESD m/z

H,N

0
ol
~
oo
™
e
rE

e

Mool A
wE

i

o e

ol

77 2. (4-(-HE-3-(EZEF L 2v € )-1/¥g&-1-)sd) eyl 9 (4-(3-HE-5-(EEZTFLZvH)-
1F¥E8E-1-) s d) w gto}7l

Ao 49 @A 26 we} (4-(5-WE-3-(EYEFL2WY)- 149 gZE-1-4) g d) v gtolil i} (4-(3-He-5-(E
dEFozE)-1-9gEe] o 211 THES 4( HE-3-(EEF o2 e)- 1T g&-1-)HxEL T
4-(3-HE-5-EgZF o 2de)-1FygdE-1d)HxUEHe ok 2:1 EIERHE FAsATt. MS (ESD) m/z
256.0 [M+]'.

AA o 16: F7tA] B-44. tert-H€ 4-(1-(4-(opr]=vd)H 9 )-1H-¥ 2} =-3-¢) 7 Hl g1 -1-Ft2 E A G o| E

A~ NH,
NO, )
@yNo: ﬁ/ N-N Gy~
F o HN=N Fe, NH,CI H Hel
Q K,CO4 Q EtA 2 Cs2C0s. Kl
NC' = NC Ne A 3
ONH [ NBoc NBoc
(YN\/’ g N\/l '\Il/\
g X q
N Boc,0, TEA N- 2t (Raney) L2 (Ni) N-N
Q EA 4 >/:/< ciA 5 p
NC NC H,N
B-44

A 1. A~ E-1FHEE-1-Q) Mz UES
AAe 62 WA 1o ue} 4-(3-HER-1F-¥2tE-1-Y) HFXUEHSE -UEZ-1F-y2tE2 5 AT,
MS (BSI) m/z 215 [M+]'.

g7 2. 4-(3-opu]-14- B E-1-) Nz EY
AAle] 189 whA 20 wE} 4-(3-ob]| e-1FHEE-1-Y) MU ER S 4-(-UEZ-1F9 g E-1-d) )z EH
ZRE skt NS (BSI) m/z 185 [MH] .

? 3. 4-(3-(FH A -1-9)-1FH#HE-1-)NZUEZ

SPHNEYUEZ(100mL) F¢ 4-(3-olv]e-14-v g Z&-1-d) M2 E
(5.7g, 40.13mmol), EMAFAM$E (16g, 49.1lmmol ) 2 Qo =3}z

2 (3g, 16.29mmol), H]2(2-ZF 22 ojd)o}nl
F(13.3g)2] EFES 30TAA 6¢ ok nwt
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[0830]

[0831]

[0832]

[0833]

[0834]

[0835]
[0836]

[0837]

[0838]

[0839]

[0840]

[0841]

sk, 9 eER WA F, S5E EFES oustn, ¥ SolN wHARL. ARES A 2
ZrulE8]9 (10:1 DCM/MeOHZ 823 2 A5k 3g(73%) 2] 4—(3—(4iﬂﬁ‘rL—l—"a‘)—lH—ﬁJE‘r%—l—%‘)‘%ﬂiQEa‘a
o A P BRA FESAT. NS (ESI) m/z 254 [MHI] .

27 4. tert=88 4-(1-(4-Alop=¥d) -1/ 3 gE-3-4) H H 2 -1-F2 BH g o] E

Al 119] @A 1o wet tert-F8 4-(1-(4-Alobeud)-1/F9 8&-3-A) F H - 1-7t 25 H o] EE 4-(3-
(dsflebl-1-2)- 1T g E-1-d) iz EL 25y FAstsith. NS (BSI) m/z 354 [MHI] .

g9 5. tert=28 4-(1-(4-(o}lr emE) ¥ d)-1FF & E-3-g) v H R -1T 2 5 A G o] E

A 100 Wt fert-R 4-(1-(4-(ob] e €) 3 )-1/-5] 2} 2-3-2 ) 9] H 2} - 1-7F 2 R A O ES rert-t
g 4-(1-(4-Aobwdd)- T g E-3-) F d e A -1-7t 22 go| e 22 FA4sEt. NS (ESI) m/z 358
[+

AN 17 FA B-45. (4-(3-HEA-1H-T &FZ-1-2) #H Q) o}l

O/

HCI o] 0 0

H,N.
27 NH j’\/\ (f\m

cl cl N FeCly6H,0
D=Ed K,CO, ©
Br CHA 1 kAl 2 b 3

Br

\ \ %

(o] (o]
[ \(N [ \(N H,, ‘Z/ }:N
N’ Zn(CN), N° 2 (Raney) LZ(Ni) N

_—m— _ .
tBuXPhos Pd G3 o
t-BuXPhos el 5

Br EtH 4 CN H,N

B-45

g 1. 1-(4-B2Rd)dH3Ed-3-2

0°CellA] DCM(100 mL) T (-HERIAY)Sfo| =gk slolEgERdto|= (5g, 22.37Tmmol) ® REEIY (9.57g,
109.85mmol)94 23S -FRETREN Y FEdo|= (2.85g, 22.45mmol)E FH7Iete] Attt 59 &
HE F9 2LelA 16A17J &9 Rk Lﬂ o]F E (3x20 mL)® ARSI, T4 FAVEF AoA AXAT)
2, dFstn, adn AFEdA FFAAT. IFES Y72 azvteady) (50% EtOAc/PEZ &) 2 A

Asto] 1-(4-BEEFHY)s 1%@311:4_— -2 2g(35%)S A UM FEIY. NS (ESI) m/z 241.0, 243.0
D]

g7 2. 1-(4-BERHY)-1,2-tslo| =2 -3 T #E-3-&

3;‘:11—

DMF(25 mL) F2 1-(4-22rdd) vEed-3-2 (2g, 8.30mmol) % H(IID) ¥3tE 6 F3E (2.24g,
8.30mmol) ¢ E3HES 80Tl 16417 FoF wHkslt. F9 2x 2 YAAN 5 v EFES EtOAc (100
mL)oll R, & (2x25 nb)2 MAsAL, 283l o] XF A FHFAIZY. AFES A A=ZvtE L
3] (25% EtOAc/PEZ )32 AAsle] 1.9g(91%)9] 1-(4-B2RHd)-1,2-t]slo| =2 -3 g &-3-2S A

HEZA S=39. NS (BSD) m/z 239.0, 241.0 [MHH] .

97 3. 1-(4-B 2R ¥Hd)-2-wg-1,2-t]3}e| =2 -3 e}E-3-& 4 1-(4-B2 R HY)-3-HEA-1H-H}F

548 nL) Fo 1-(4-BREAY)-1,2-Usto|=2-3-ygE-3-2 (1.8g, 7.53mmol) % ¥HAE  (5.20g,
37.63mmol) 2 Tween 20(2 mL)S 3¢ %o wutslAA o}o] 9 =wEr (5.35¢, 37.69mmol)S A7}sle] A g
sk, 53 TEES 16417F FoF wuksk 3 EtOAc (5%X50 mb) & F&319t. 47158 288k, T+ 4
EfF AFlE A dx:A7a, A% 9 AF steA sFs6n. RES AgUhA aEutEade (0-
100% EtOAc/PE®] —Hl = %ﬂ@)i gAI3Fe] 900mg(45%) ©] 1-(4-B 2R HA)-3-HZA-1/FF 255 3 1y
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[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

[0849]
[0850]

[0851]

[0852]

[0853]

w24 F5SAL 800mg(40%) 9] 1-(4-H 2R d)-2-vd-1,2-t]sto| ER -39 2hE-3-22 Y edmA 5
=3l

1-(4-E 22 5d)-2-7g-1,2-T) o] =2 -3 W& Z-3-& (75% EtOAc/PESIA R, = 0.1): H NIR (400 Miz,
DOD) & 7.84 (d, J = 4.0 Hz, 1), 7.73-7.71 (m, 2H), 7.34-7.31 (m, 2H), 5.64 (d, J = 4.0 Hz, 1H),
3.32 (s, 31). "C NMR (400 MHz, CD;OD) & 167.8, 141.7, 135.9, 132.9, 125.6, 121.7, 96.2, 29.3.MS (ESI)
m/z 253.0, 255.0 [MWH] .

1-(4-B 2 2 39)-3-F| ZA- 15 2=E (75% EtOA/PESIA R = 0.8): H NIR (400 Miz, CDOD) & 8.01 (d, J =
4.0 Hz, 1H), 7.58-7.56 (m, 4H), 5.95 (d, J = 4.0 Hz, 1H), 3.94 (s, 3H). C NWR (400 MHz, CDOD) &
166.5, 139.3, 131.9, 128.5, 118.9, 117.7, 93.4, 56.5. MS (ESI) m/z 253.0, 255.0 [M+H] .

b 4, 4-(3-HEA -1 E-1-A)HFUEZY

A B97] slol, THF(4 nlL) 2 E(20 nL) FolA 1-(4-B2rHd)-3-HEA-1732% (900mg, 3.56mmol),
Aletslold (416mg, 3.54mmol), (BuXPhos (76mg, 0.18mmol) 2 ¢BuXPhos Pdg3 (141mg, 0.18mmol)o] ZTES
40TColA 18A17F &<k AHsHA wtstgitt. v EdES X3ty ebdF &8 (10 mb)ol Rar, 0101’\1 EtOAc

(3x50 mL) & FE3Ad. F715S 2¢staL, T UYEF AHIE AolA AxA7a, o3 2 23 3l A
FE3AT. TRES AggtA aEvtEady (6% EtOAc/PER &2]8h) 2 A A s}of 500mg(67%)-4 4—(3—1:1]%/\1—
g E-1-)MzUELdS swa 152 255900k, NS (ESI) m/z 200.1 [M+H]

A 5. (4-(3-H S A -1UFT EtE-1-d) H d ) v gtol 7]
AN 49 GA 20 wet (4-(3-(HEA-1H-Y] g=-1-d) Bl d )W gho}Hl S 4-(3-W| EA]-1H-3] 2}=-1-Y )l =Y
EdaRE A 25%ck NS (ESI) m/z 203.7 [M+H] .

F3HA| B-46. 1-(4-(olv]=dd) | d)- 13 g&-3,5-t 7 2R U EY

NC, NC

NHB -
NC ‘N~ CN TFA ‘N~ CN
Cu(OAc),, py -
A 2
=%
BocHN HaN
B-46

g7 1. tert-F9(4-(8,5-UA o} = -14F 3 #E-1-4 )& ) Fiuld o) E

1F92t£-3,5-07l 2R YEZ (1.00g, 8.47mmol), 4-((tert-FEA7I2Rd)olm)we)sf|d)BAF (4,.25g,
16.93mmol), oFAEAF T (11) (1.54g, 8.47mmol), YEF v~ (EgWdAd)oln]= (THF = 10.2 mLe 1M
o 10.20 mL, 10.20mmol), &9 (Py, 3.35g, 42.34mmol) % EF<I(100 mL) =9 4A EAA(1g)e &3

S 120TCoA v wksiglet. 9] 52 Y727 3 9k oAstal AF sl A FHFAIAL.
AFES Asba A=vtE T (1-25% EtOAc/PES] = £ Alske] 300mg(11%) ] tert--El (4-
(3,5-t Aot e-14-9] 8 E-1-d) il d) FhubH o] EE 74 0 Y 5539tk NS (ESD) m/z 324.0 [H] .

s

L);

ol F}OK' m

o?im

e 2. 1-(4-(ohued @) d)-1/F5 8} &-3,5-tFt 2R U EZ
DCM(10 mL) 2 TFA(3 mL) % tert-%€ (4-(3,5-TA o173 2}E-1-d )l d) 7hul o] E (300mg, 0.93mmol)
F9 2xo A 1A B]E E?}a}ME}. e EFES WY gl sFAI7IA, E(20 nL) Foll wakAl7IAL
i, F5 FES DOM (2%x20 mL)o2 F=E33ct. f7]15S =33
sloll FFAIA 1-(4-(olr v e) ¥ d )-14-3 2}&-3,5-
UEY 100mg(48%)S 4 ndE2A] FE519c. NS (ESD) m/z 223.7 [M+H] .

oy
oldh
o
<
m
F
o
2
_|>:
N
1 E‘ N

N
k]
s
)
o
=
)

of
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[0854]

[0855]
[0856]

[0857]

[0858]

[0859]

[0860]

[0861]

[0862]

[0863]
[0864]

[0865]

S=50dl 10-2708936

Z A B-47. (4- (4~ -1-(S A e-3-9 )-1F-o] 1| T} Z-2-9 ) ¥ D ) v kol

t‘ J} H, \/g
/,\”,:\g O j 2}u] (Raney) L2 () N
N Cs,CO;, , " Pd(EPPOCICHCly b - b
H D} Na,CO4 ° A3 °

EFA 1 NC H,N
CkA| 2

oA 1, 2-B 2R -4-ve-1-( A E-3-9)-Vro| v =

AAle] 149 @A 1o Wt 2-BPEREEA-HE-UFo|ntUEREH 2-B 2 RA4-HE-1-(FA e-3-d)-1H-°] 7|t} =

=

S Azsketh. NS (ESI) m/z 216.9, 218.9 [M+H] .

7 2. 4-(4-HE-1-(ZA E-3-)-1H-o| A }E-2-HWF U EZ

AAle] 129 TA 1ol wet 4-(4-HE-1-(SAE-3-)-1H-o v v -2- )Y E- S 2-HB 2 -4-vd-1-(%
Aet-3-2)-1fFol k& 2 e Alzsgich. NS (ESD) m/z 239.7 D] .

27 3. (4-(4-H8-1-(SAH &-3-U)-1H-°] | t}E-2-) 7 d ) vl o} vl

AAle 8] A 3¢l whet (4-(4-mE-1-(FAE-3-Y)-1H-o] v TF&-2-) i d ) wl ehop Rl & 4-(4-m 2 -1-(Z A &k
—3-9))-1H-o]u|ttE-2-o )Ml = EL 2 e Azsdck. NS (ES) m/z 244.1 [WH]

FHA B-48. 1-(4-(1-HE-4-(EIZF L =2YE)-1H-o|v|t}Z-2-Y) ¥ d) Alo|E2 X2 H-1-0}7

CF; CF,

N/\g EtMgBr “}@

|
N — N
\ Ti(O/-Pr), H,N \
Z

B-21 B-48

gog oEHZ(10 ml) 9 Fzr4 B-21 (500mg, 1.99mmol) 2 EEFF(IV) ©o|AZRZEAE (0.642 ml,
2.19mmo1) 9] &Mof| o€ nl1dss HEwlo]= (1.460 ml, 4.38mmol)E -70CeolA H7 sl ct. £3ES THF(3
m)E ZAA 7L -70CAA 107 & gkt oh5, Az 23 Ho 59 2E71A XA 3] 7F2AHT. o]
oA, TIFES B EFZEQTol= JHFCE (0.504 ml, 3.98mmol)E A3t 2417+ BHQF wukEleit),
kS-S IN HC1(6 mL)E #H7}8}d Zi —5} , goE oEHZ(30 nL)E H7lsta, TIES 10% NaOH(20 mL) = <&
718ksle] pH 11-125 E43F . % g dH=Z=2 23 F&3a 23E f7 1 EES -WMEL”
oAl xA|71aL, ofsfar, %%%% FTEAA AYtA ZRvEIYI R A 1-(4-(1-HMEe-4-(EEE

S 2uE)-1H-ont}E£-2-d)H D) Alo]| F 2 Z 2 F-1-0}1 (62 mg, 11%)S F53+%t). HONR (300MHz, CDCls)
§:7.58 (d, J =9.0 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 7.30 (d, J =0.9 Hz, 1H), 3.76 (s, 3H), 1.19 -

1.12 (m, 2H). 1.07 - 1.00 (m, 2H).MS (ESI) m/z 282.15 [M+H]'.

A& 18: FHA] B-49. 2-EZ22-9-(4-(1-YE4-(EFEF 29 E)-11-o)utJ&F-2-¢ )N A )-7,9-t] 50| ==
8- FA-8-2
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[0866]
[0867]

[0868]

[0869]

[0870]

[0871]

[0872]

[0873]

[0874]
[0875]

SS=50dl 10-2708936

CF;

N
CF3 o N—{: \>—Cl \D/l/\g
NO, H \ Fe, NH4CI
ﬂ o H\r £ 2
HaN 4 1 _N
Y
B-23 cl
CFs
CF,4
. 0
» 0 N
NH, H\/@/\N\ col wn—
H\(N EHAl 3 #\(N
| = | A
Nf” N._N
¢ T

B-49

H?A 1. 2-822-F4-(-H8-4-(EZgEF e 2 E)-1/# ol v thE-2-4 )i F)-5-HEZ J 2| g -4-¢}7]

THF(20 mL) ¢ 2,4-tF22-5-YE=Zyglujd (730mg, 3.76mmol) % DIEA (1.22g, 9.40mmol)e] TFES
-78Coll A THF(20 mL) % %7+ B-23 (800mg, 3.13mmol)¢] &AE H7lstel xglsldtt. &8E -78TolA 2
AlZE sQb ugkekal X1 stoll sHA717] Aol A7 el AA A F9 2] kA sglvh. ARES
A7 AZ2vetE a3 (0 WA 50% EtOAc/PEZ &2]3hH) 2 AAsle] 2-22-NF4-(1-HE-4-(EZEF L2
g)-1f-o)rttE-2-)M A )-5-HE R T gnd-4-o}7l-S FA odnx FE3%ct. MS (ESI) m/z 413.1

[H]

[o

g7 2. 2-222-N-(U-(1-8-4-(EZZ29 2| )-1Fo| n| ckE-2-2 )l A ) 9 2] u] 9l -4, 5-T] o} 51

3:3:1 THF/EtOH/Z(21 mL) FolA 2-FZ2-NU-(1-vd-4-(EgZF o 2vWd)-1/olnthZE-2-4) ¥4 )-5-1

Egygr]d-4-o}1  (1.100g, 2.67mmol), A 2 (744mg, 13.32mmol) % UwE F=Ego|= (285mg,

5.33mmol)e] EIES 80ColA 1A ToF wukstrt, F9 2xz YzkAzl = uks EIES o7sta 7

T oA HFAAT. AFES AgsA a2erE g9 (0-100% EtOAc/PES] T2 &3 2 AAlsle] 0.9¢
4

(88%)°] 2-Z2E-N-(4-(1-ME-4-(EZ2 o 2o el )-1f-o] v t}Z-2-21 )il 4 ) 9] 2] 1] 9l -4 5-r]o}ulS B 31

A5}
kls

HEA S50 MS (BSI) m/z 383.1 [+’

) 3. 2-822-9-(4-(1-"E-4-(E ST 2vd)-Vro|vtE-2-4 )2 )-7,9-HI}o| =2 -gFFA-8-2

DOM (20 mL) Foll A 2-ZF&E = -N-(4-(1-v&-4- (EE]%? W e)-1/f-ol | tpE-2- )l ) 3] g v e -4, 5-t]o}wl
(900mg, 2.35mmol) E CDI(1.525g, 9.40mmol)e] & % oA 2A17F Feob wRkslG. WS £
T Bl A EEA17]aL, EtOAc (100 ml) = oHAPt‘E} FEH £98 2 (3X100 mL) 2 ARSI, FF A
Ef oA dxAzla, ofsta, aa Al sHAZT. ARES A7 I 2eE 29 (0-100%
EtOAc/PES] FHi& ®E]3HE AASS 0.7g (73%) Y 2-F22-9-(4-(1-H9-4-(EZF o 2w g)-1Fo v t)Z
~2-9l)Wl A )-7,9-v) o] SR g F -8 FA wPBEA FEsATH NS (BSD) m/z 408.9 [MHH]'.

FZHA B-50: 2-(ddgoln|)od HEAXYoE

/ /
OH TEA OMs
B-135
0CoA 2-(cHEolr] =)o EF-1-2 (890mg, 9.98mmol), EZod o}l (3.03g, 29.94mmol) = DCM(50 mL)<
EES vEEEd FRgol= (1.725g 17. 25mmol)i A sta 53 % S 0ColA 1417 FoF uwtslsd
o HkE EFES & (50 mL)oﬂ 23, EtOAc (20 mLX3)& Z=Z39tt. 87128 Z3sla £4 sPHIEFA
ol AFRA 7, AFEtar JF sfol] TFAIA 500mg(=] A A ) 2-(¢ 1%°}Uli e HErEdIYoEE 3
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[0876]

[0877]
[0878]

[0879]

[0880]

[0881]

[0882]

[0883]
[0884]

[0885]

[0886]
[0887]

[0888]

[0889]
[0890]

on
J
Jm
Qﬂ

10-2708936

_ +
L :

24 FE53A Y. NS (ESI) m/z 168 [MHH]

i

AAld 19. F7HA B-51: 5-(opr| v E)-2-v o] AJEA-1-2

NH N/ H,, N/
O NaH, Mel o ztd(Raney) H#Z(Ni) o
/& DMF NH3;, MeOH
NC BA1 NC BA 2 HN
B-51

97 1. 2-HE-1-54 0| A ER-5-Ft2HYEY

0CAA 1-2 40285 -5-7F2HUEY (500mg, 3.16mmol) = DMF(10mL)e] EIFES FAIJUEF (Ff F
60% W2FE, 190mg, 4.75mmol) o2 AHEsta 53k E3HE A294 0.5 A]ZF B9k mNkslgit). ool LwE
(539mg, 3.80mmol)E F7}8lal 538 A& 0Tl 1A 59k wwts) 2, AL /& (50 mL)
gelal F4 A EF G

o E3, o] EtOAc (3X100 mL)2 F=39t. §71%S = ]
Ed-5-7l2RUEZS A 1y

TR shell HEAA 150mg(28%) 0] 2-v]E-1-8 0] 221
MS (BSD) m/z 173.1 [M+H] .

o 2. 5-(ohr e ")-2-v g o] AQNEA-1-2

Alell 89 A 30 whef 5-(ofn| e E)-2-HE o] AN EF-1-2F 2-HE-1-F Lo a0 Ed-5-JI2EHYEHR
WA DB FEST. NS (BSD m/z 176.8 [MHI]' .

4T
)

Z74A] B-52. (4-(3-Z2Q 2-1¥E=-1-9) ¥ 9 ) v eto}dl

el
—
B-52

+

AAd 6ol Wl (4-(3-EF L 2-1UFYeE-1-9) A d)wgtolwlo] ZAE ATt NS (ESI) m/z 191.8 [MHH]

FA B-53. (4-(2-H2-14-9 E-1-¢) s d) vl goll

AAld 6ol MR Aol mEr 4-(C-wE-1A-TE-1-d) ) wgkolrlo] A HATE. MS (ESI) m/z 182.9

Z7HA) B-54: (-EFL2-4-(1H-H&E-1-¢) D) v gho}rl
N =
N
HZN \/@ F

B-54

AAre 6ol whet (3-FF Q24— (U9 ekE-1-d) sl d ) rgtonle] 3 4-t|EF o2l EHZNE A4 w3t}
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[0891]

[0892]
[0893]

[0894]

[0895]
[0896]

[0897]

[0898]
[0899]

[0900]

[0901]
[0902]

S=50dl 10-2708936

F7A) B-55. 2-(2- (Y Z2Fe.2vd)Hd)-4,4,5,5-E|E&E-1,3,2-tJSAIREH

B-55
AAd 19] @A 49 mEF 2-2-(HEFFe2dE)wd)-4,4,5,5-HEZWE-1,3,2-t AR ESS -R2HE-
o-(tEFowve)mdo 2Ry F4 0deA FEATh. GCNS (ED) m/z 254.1 [M]',

Z7A) B-56. 1-(2-(4,4,5,5-H EgtE-1,3,2-T AR EF-2-Y) H Q) d &-1-&
B-56

Ao 19] @A 49 wEl 1-(2-(4,4,5,5-ElEgtuE-1,3,2-T] LA B2 2-2-2) # ) o EF-1-£-& 1-(2-B 2 1)
G)oleh-1-2 0 2 RE 724 1P ERM 5T NS (BSD) m/z 246.8 [M+H]

A B-57. 2-(4-EF 2 2-2-0]2Z2F¥d)-4,4,5,5-H ETHE-1,3,2-TSAIREY

o\
B F
o

AAd 19wl 2-(4-Z2FQB-2-0] A 2N Y)-4,4,55-HEZHE-1,3,2-tSABEHS 2-BHRE-4-Z
omFlERRE 94 o9z AT H MR (300 Mz, DMSO-ds) 8 7.42-7.37 (m, 2H), 7.25-7.14 (m,
1H), 3.18-3.06 (m, 1H), 1.29 (d, J =6.80 Hz, 6H), 1.18-1.06 (m, 12H).

F7HA B-58. 2-(5-EF L. 2-2-0]AX 2W ¥ d)-4,4,5,5-H EGHE-1,3,2-USFAIHEH

B-58

AN 1o wEA 2-(5-ZEF e 7-2-0|AZ2AHd)-4,4,5 5-HEZHE-1,3,2-t] A} REE 2-HER-5-Z
2o 2Ry 485t NS (ESD) m/z 265 [M+H] .
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[0903]

[0904]
[0905]

[0906]

[0907]

[0908]

[0909]

[0910]

[0911]

[0912]
[0913]

[0914]

S=50dl 10-2708936

Z7HA| B-59. 5-ZFQ E-2-0]AX2H-3-(4,4,5,5-H| Ex}HE-1,3,2-tSA AR 2d-2-d) ) d

NH, )J\ NH, Ho
A Br BF3;K P | Pd(OH),/C
N Pd(dppi)Clz CHCl, AN MeOH
K2CO3 A 2
EbA 1

\

/C(k t-BUONO, (PhCO,),
X N

£tA 3 F

B-59

A 1. 5-FFL2-2-(Z2X-1-N-2-¢) ¥ g d-3-0}7]

Ak B34 B2 @78 m FX9 100 mL SN, 2-BER-5-Z 20 gylgd-3-o}7 (lg,
5.24mmol), ZHF oAZRALEIZFOIZHHCE (852mg, 5.76mmol), Pd(dppf)Cl, CH,Cl,  (427mg,

mlo

0.52mmol), EF2FZHE (1.445g, 10.46mmol), 1,4-T]S2H(40 ml) 2 E(5 nl)9 E3FES 105ToNA 6417k
H Y xR WAAN F ) ouke E3ES B (50 nL)E 3Aear, 28 EtOAc (350 mL)&

% Fata, T UEFR AFolE AolA HxA7|a, o4 B2 F stllA w533t

IA=nE 29 (1/100 WA 1/3 EtOAc/PER |3 E ﬂzﬂo}oq 700mg(88%) 9] 5-ZFQ & -2-

23-1-ql-2-9) 9] 2| el-3-oul e Swal mFBEA S5 MS (ESD) m/z 152.9 [N+

T o o
PR

tr 2. 5-FFQ2-2-0)2X 2 P 5] 2| g-3-o}%]

-2 FQR-2-(ZRI-1-d-2-4) 3 d-3-0}7] (700mg, 4.60mmol), MeOH (20 mL) R ©isde] Fakshdey

(=75% Pd, 500mg)0 {,:i a7y ]o}-oﬂ —r(}il —rﬂ —,9: Oﬂlﬂ 21\]7]— EO]— —”ﬂ]'o]—ME]—. E]_]_'% %@'%% 0%4"’%5}1
_TJ-__E’.’_ .

A st FHAA 5-EFL2-2-(LRE-2-U) 3] 2 e-3-0k7] 500mg(70%)S AR nPERA F5ESITH NS
+

(ESI) m/z 155.2 [M+H] .

g 3. 5-ZRQ 2 -2-0]4AZ2Y-3-(4,4,5,5-HEZE-1,3,2-t]2AR 2 g&-2-4)H D

~ZFQ 2 -2-(Z2-2-9) v g d-3-o}7] (500mg, 3.24mmol), OFAEUEZH (3 mL), 4,4,5,5-HlEgHE-2-
(dEgHE-1,3,2-t AR E2 (907mg, 3.57mmol) & wWlZYd 3AkEE (78mg, 0.30mmol)e] EFES tert—-H-
g oA (501mg, 4.86mmol )O.Z F9 moA wuteEHA H@Edrt. 53 NS 1647 <t nukal
& JF SlolA EEsAT. AFES AesA azetE gy (1/100 WA 1/10 EtOAc/PEE {23 = A
Alske] 140mg (16%) 9] 5-FF QL 2-2-(Z2¥-2-U)-3-(HEgtue-1,3,2-tSAI R E-2-) 9 &S 4 1§
224 FESAT. NS (ESD) m/z 266.1 [MHI] .

AA o] 20: F7HA] B-60. 3-olAT=F4-(EFEE2ehd)v e

OH Br Sn(n-Bu);
Q PBrs, POBrg x n-BuLi, n-BuzSnCl )\@
| 120 °C | THF, -78 °C | P

N
N A 1 Al 2

B-60

g7 1. 4~-BEF-3-o]AX gy ey

d 19 @A 1-2¢] ug} -EERYYU-4-S25EH dA4F) -(Z2H-2-9)9 g d-4-2 (1g, 7.29mmol),
Egld2ulo]l= (2.13g, 7.87mmol ) W ¥yAY¥Y HIFulo]l= (2.14g, 7.46mmol)9] EFES 120TolA 347+
ARSI, A7k WZAAIZ ks EEES A4S /E(20 nL)ol FaL, pH FS 2N NaOHZ 8o 93

3

Atk S5 §L DON2X100 nl) 0% FE5T, §715¢ 2Fea, ¥4 IAEFLN A%

> o
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[0915]

[0916]

[0917]

[0918]
[0919]

[0920]

[0921]

[0922]

[0923]

[0924]
[0925]

[0926]

S=50dl 10-2708936

3, ot [AF e FHEAHG. AFES AYsE a2vlEaey] (1/99 WA 25/75 EtOAc/PER &3
2 GA 3t 500mg(34%) 9] 4-PE2R-3-(Z2@-2-d) IS FA QAZA F53ck. MS (ESI) m/z 199.9,

201.9 [w]’.
o 2. 3-olAaXzgd-4-(EgRgrerd) ey

Aro B4 BOUIE @r)¥Han fA" A, TR nl) F9 4-HE2X-3-(Zzd-2-4)vgd
(600mg, 3.00mmol)e] &HE& -78ColA n-FEEHE (B4 5 2.5 M, 1.2 mL, 3.00mmol) 22 A7}ste] A 2]k
FEZ GNS -78ColA 0.5/ Bt mutslgitt. EgidIF ez vt (1.04g, 3.18mmol)S #748far,
g EFES -78ToNA 2AIE Bt wuksSlth, WSR-S ¥3H dEE EEEME |10 nL)S A7 et

I, F5ET &9 EtOAc (2X10 n) 2 F=3I0H. f7]15S 2F8t, 77 UHEF AHoE A

ZA71aL, o g AF gellA] wHET. ARES A A2etE 189 (1/99 WA 25/75 EtOAc/PE
2 geeh) e AASte], 180mg(15%) 9] 3-0| AT 2 -4-(EgRg~vd) e de 2 ool 2A] =359, H
NMR (300 MHz, CDCls) & 8.49 (s, 1H), 8.31 (d, J =4.80 Hz, 1H), 7.27 (d, J =5.40 Hz, 1H), 2.71-2.66
(m, 1H), 1.65-1.49 (m, 6H), 1.41-1.22 (m, 18H), 0.99-0.84 (m, 9H).

F3HA B-61. 3-olAX2I-2-(Ezrdawd)yd

Sn(n-Bu),
)
=

B-61
(Aol 19 9@A 1 3 20 wheh 3-pER Jd-2-S2 2AE) 3-olAra2Add-2-25 AR AA
200] e} 3-olazeR-2-(EelrEawd)T S B4 eA=A AZSUT. U NIR (300 Miz, COCly) 6

8.58 (br s, 1H), 7.46-7.44 (m, 1H), 7.15-7.07 (m, 1H), 2.88-2.85 (m, 1H), 1.65-1.17 (m, 24H), 0.91-
0.75 (m, 9H).

FHA) B-62. 9-(4-E2RWE)-2-F22-7,9-Uo| =28 FU-8-2

L
Cl._N__N
T =o
H
B-62

A6 180] whe} 9-(4-B Rl A )-2-Z = 27, 9-T]dfo] = Z-gH-F -8
s akolth. NS (ESI) m/z 341 [MHH] .

rlo
tilo

(4-B 2R )dEolwl o 2 B

Z7HA4) B-63. (4-(5-"l"-1#1,2,3-E g o}Z-1-¢)H Q) v gto} 7

N
N i\
NH, N’ N\ y N
2
-BUONO, TMSN; PhaP\)l\ 2t (Raney) U2 (Ni)
TFA, MeCN, 0 °C £201, 100 °C MeOH
CN
=8 £t ch
A 1 H 2 CN A 3 HoN
B-63

HA 1. 4ol AEHIZYER

TFA(3.25 mL) @ oPHEYUEZ (100 mL) =9 4-oln| sl EZ (5g, 42.32 mmol)] TFEE 0CoIA iyt
AA tert-H8 obEArA (7.55g, 73.22mmol) B oPAEELHME(6.75 nl) o2 Hrbsto] Ak, 5
SNE 0Tl 117 Bk wtalar, o]F & (50 mL)ol] a1, 28] EtOAc (3x<100 mL)ZE %%s}am.
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[0927]

[0928]

[0929]

[0930]

[0931]

[0932]

[0933]
[0934]

[0935]

[0936]
[0937]

[0938]

[0939]
[0940]

S=50dl 10-2708936

A)
=

A

F715S 2§, T YEF AHoE oA AxA7|z, 47 2 1F el sFsuck. 2
744 A =ntE 29 (1/3 EtOAc/PER | E AA st 4- o}z] HZUEY 3.8g(62%)S 4 113
=519tk NS (ESI) m/z 145.1 [M+H] .

4w

o o
ffl o

g 2. A-(5-Wg-1#1,2,3-Ego}&-1-)HIxUEY

B3 BEYUIE €753 A" 100 ol o vte ZERaToA, 4-o A MR YUER (2g, 13.88mmol), 1-
g d-\ -z agdyd) T2 H-2-2 (4.4g, 13.82mo0l) 2 E201(25 nL)e EFE
ARSI T, 9 222 WA &, dbe E3ES JF SlellA sHA7|a, 1
A gzntEady (1:1 EtOAc/PER &8]8) = AA|ste] 2.1g (82%)4 4-(5- uﬂ'a 1#-1,2,3- Ea]o}+—1 ) )J&

YELS A8 ug22A £S5k, NS (ESD) m/z 185.1 [MHI]'.

oA 3. (4-(5-wW¥-1/1,2,3-Ego}&-1-) 7 d ) ¥ e} wl

e 100 whet 4-(5-wlE-14-1,2,3-EgobE-1-) dd ) vlekebnl & 4-(5-wE-14#1,2,3-Eg|obE-1-d) W=
vEdry g4 ng2aA F5390. NS (BSD n/z 189.0 [WH]

ZF7HA) B-64. 6-(o}|=mE)-2-vEd-3,4-t] o] =2 o] A FA=H-1(2H)-&

H,N
B-64
e 190] whal 6-(o}n|mmE)-2-w e -3, 4-T] dfo]| =R o] A Ee-1(2M)-2S X, NS (ESD) m/z
191.0 [M+H]'.

A B-65. 1-(4-(olv|=mE) s d)- U9 EE&-3-Fl12 R EY
H,N N_CN
LC}NJ
B-65

AAle] 150 wEh 1-(4-(olv v E)Hd)- 1Y 2E-3-7I 2R UEH S 1F3ZE-3-JI2HUEHZ Y FA
SdmA Az, NS (BSD) m/z 199.0 [M+H] .

r\l

4] B-66. (4-(2,5-THEEAE4-)Hd) v gtoll

o o 9
Br N -~
Bry, HOAC AcNH,
=] CHA 2
Br Br

- e

tBuXPhos Pd G3 N__~ H,, N .~
tBuXPhos, Zn(CN), 2t (Raney) HE (Ni)
THF/ &, 40°C MeOH Ui 7 M NH,
B 3
CN =

B-66

Y7 1. 222 R-1-(-HERHY)ZIZH-1-2
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[0941]

[0942]

[0943]

[0944]

[0945]

[0946]

[0947]

[0948]

[0949]
[0950]

[0951]

[0952]
[0953]

SS=50dl 10-2708936

8.2g, 51.3lmmol)< %
100 mL) el %l EtOAc

~
—

1-(4-BERIAY)I29-1-2 (10g, 46.93mmol) Z OFMEA20 ml)2 %ﬂ%—@ ]
7hete] Aglstar, F5% &95 25TeA 2/\]{} %o} wEkElLh. wke &%
(SXIOO mL) 2 FEIIAT. 715 @8, T4 UEF AolE Aela dxA7|a, ozt 9 3F ol A
3kt ARES A8t a2 u}EzﬂM(l 10 EtOAc/PER &¥3H & AAse] 5. Og(36%)4 2-HEH-]-

Q0

S A uHE (R, = 0.4 (25% EtOAC/PE 2))=A FE=3taich. H NWR (400 Miz,

~ o~

4-B2Ed) L2 -1~
CDCl3) & 7.96-7.77 (m, 2H), 7.72-7.54 (m, 2H), 5.21 (q, J = 6.60 Hz, 1H), 1.89 (d, J = 6.60 Hz, 3H).

A 2. 4-(4-B2RHH)-2,5-t i SAE
2-HER-1-(4-BERHY)ITEZF-1-2 (4.0g, 13.70mmol) L o}A|Eoln]= (814mg, 13.78mmol)¢] EI&ES
135CollA 1A1ZE FoF wtalgitt, Ae7kx] Wz &, ks &35S ¥3td sbdE S9(100 mL)ol Har, o]
oAl EtOAc (2X150 mL)Z FE3qlth. f715S 2Fsta, 7 UEF AuolE oA AxA7]a, oz ¥
AZ st A w=39ch. AFE @3] (1/10 EtOAc/PER £a])& AA|s 2. 3g(67%)-4 4~
(4-PERAY)-2 5Tl dSAES dga adB2A F5GTh. NS (ESD) m/z 251.6, 253.6 (M.

2 3. 4-2,5-HuESAE-4-)EYESY

Ao 179 GA 4ol wet 4-(2,5-HHE SAFE-4-) MU ED S 4-(4-BREHY)-2 5-HHESALE R H
AzBATE. NS (BSD) m/z 199.0 [MH]'

A 4. (4-(2,5-trE SARE-4-d) ) A goprl

AAe] 8e] WA 3ol et (4-(2,5-tHE ZAME-4-) ) v ghol vl & 4-(2, 5-HHE SAE-4-I )z EH Z
B R 0dRA FESAT. NS (BSD m/z 203.2 (]’

Z

FA B-67, 1-(4-(olm|=d€)Hd)-5-vE-IF9&HE-3-Ft12RUEYH 9 F7A B-68, 1-(4-(olv|=rld)H
d)-3-dE-1F9 FE-5-712 R EHY

H,N N__CN HoN N
O O
NC
B-67 B-68

AAlef 1500 whe} 1-(4-(etr e e) A d)-5-mE- 19 gE-3-7t 2R UEH I 1-(4-(olv| = E) #d)-3-H & -
-9 EtE-5-7t 2 U ERD S & (% 1:1)S 5-vE-149e8E-3-7tl2 R ELZRE A=z33ch. NS (ESD)

n/z 212.9 (W]

FHA) B-69: (4-(1-WE-1#¥2&-3-d) s d) v gtolnl

/
N-N
Ly
HZNM©//\)
B-69
AAd 159 wA 20 Wl TAY SFES FAG =Y -BRZR-1-vE-1F9HE2 (DA G 79 w@A 1o u}
o28E dAH) tert-HE(4-(1-HE-1H- =}

2t 4-(((tert-F-EAZI2R ) oln )~ ) Hd ) 1 24ko] vk
Z-3-9) W) Fhato]| ES XR&atATE. NS (ESD) m/z 188.1 [M+H] .
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[0954]

[0955]
[0956]

[0957]

[0958]
[0959]

[0960]

[0961]

[0962]

[0963]

[0964]

[0965]

[0966]

S=50dl 10-2708936

Z7H4) B-70. 9-(4-(1F¥FE-1-9)MA)-2-F2 2 -7-v|&-7,9-t] 3}o| =2 -8H-F AU -8-

B-70

A 336 wEl 9-(4-(1H-T &FE-1-d)wA)-2-F 2 2-7-1d-7 9-T] 30| E 2 -8-F&-8-2& ZAstE= o
(A4 189 whe} F7HA B-17=5-E ZAE) 9-(4-(1H-¥g&-1-)Hd)-2-F = 2-7,9-1] o] =2 -81-F 7 -
8-29 AFgalth. MS (ESI) m/z 341[M+H] .

AA e 21: F3IA| B-71.4-F22-2-(2-0]2Z 29 d)-5-E=V gnd

NO, NO, B(OH), OMe

AN
Hyc' MeONa H\(m"e Pd(dppf)Cly'CH,Cl, '
I | N.__N
N.__N N.__N
K>CO
h cHA 1 h 23
c c B 2

HBr, HOAC I POCI5 |

N._N
£t 3 é/k EtA 4

tr 1. 2-EZ7Z2-4-vYEAN--UE=ZJud

4
(=]
N

-30ColA MeOH (1 L) & 2,4-tlZF2=2-5-UE=zggnd (50g, 257.76mmol)e] 84S MeOH (500 mL) & YE
%.} HekS o] E (13.9g, 257mmol)e] &S A7bste] Aelstar, aelal 5% EdES 0TAA 243 &<t

FSIITE. WS EFES T4 RE7HA JFAl7|a, ZF stel wFA17]a AYybE 2 2ekE 2 9] (1-10%
EtOAc/PEJ T2 &EThHE AAste] 10g(20%)2] 2-FR2-4-HEA-S-UEZTZudS W pPEFA F

Sakieh. NS (BSD m/z 190 (W]

J
2N o

g 2. 2-(2-0|AZ2dHd)-4-HEA--UE =g ud
1,4-T1=2A4F (200 nl) 2 & (50 mL) & 2-FE2-4-HEX-5-UERTnY (11g, 58mmol), (2-0]AZ &L
H)EEA (9.52g, 58mmol), Pd(dppf)Cl, - CH.Cly (4.73g, 5.80mmol) % Z-H 7}ERUV|o]E (16.02g, 116mmol)

o] EFES 80CA 161\]7¥ Zot wutalith. F¢ ez YA & qke 53 5 (50 mL)ol Ha
EtOAc (3100 mL)® FZESIQh. #F715= 2Fsta, Fo FAHEFIANN A7)0, oaeia, g sl
FTEHEA7I AY7HA AZvlE 9] (1-10% EtOAc/PES] Tul= &2g)E AAste] 10g (63%)2] 2-(2-0]AX=Z

A ) -4-dEA5-UERZ AL G4 SARA S5, NS (ESD) m/z 274 [MHI]' .

S (e}
eSS

g 3. 2-(2-0olAZ =g d)-5-UEZT I P-4-&

OFMEZAH(100 nL) 59 2-(2-o] AT 2d | d)-4-v|5A-5-HE=Z9 Hu|d (62, 22mol) B 33% BEsp5ao] &
=5 100TlA 1/\]7} Qb ke itk =9 2=7HA WAAT F, vkg Edtes E/95(300 mL)ell HaL
DCM(2%x200 mL) o2 FZ3} D} F=S }_?}f}é 3 B4 B EFA A ARA7| I, A7 JE el =
FAA 5g(88%)¢] 2-(2-o| AT 2 d)-5-HERI Y -4-3 FA e UdRA F55130H. NS (EST) m/z 260
D]

A 4. 4-F22-2-(2-0|2X2F¥d)-5-HEZ 3 gud

2-(2-o)|ax a2 d)-5-UE 2392 Hd-4-8(5g, 19.3mmol) = (V) A ZF=Zeto]=(100 nL)e] EIFES 90C
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[0967]

[0968]
[0969]

[0970]

[0971]
[0972]

[0973]

[0974]

[0975]

[0976]

[0977]

S=50dl 10-2708936

ol A 2 AIZF FF wNEEISITE. £ =2 YA &, Nk
7} A maEatE a8y (1-10% EtOAc/PES] TulE &2]E)E AA
U)-5-UEZenue 54 ooz 553tk H MR (300 Mz, CDCls) 6 9.35 (s, 1H), 7.89-7.79 (m,

dEs e stelA FFA7IAL, aga A

Fol 2.7g (50%) 9] 4-F2E-2-(2-0| AZ 2T

0 r}o{t

O

), 7.64-7.48 (m, 2H), 7.37-7.30 (m, 1H), 3.68-3.59 (m, 1H), 1.30 (d, J = 6.8 Hz, 6H).MS (ESI) m/z
278.1 [M+H]'.

A B-72: (4-(1,4-H ¥ -3 gE-3-4) s d ) v ot

H,N Ny~
e

B-72

FA B-699] A9 A9 fAME =AE ARESE], (4-(1,4-tHE-14-9 gE-3- ) ) vl ekelRl S (A
| 99] =& Algsle] 3-REREA-WY-1F-9SEZ5E F53) -22R-1 4-Ue-1F7-93E52 58 F4

ahAth. MS (ESI) m/z 202.0 [M+H]'.

2

FHA B-73: (4-(5-RE2Z T x-3-(EFEFL2WE)-14FYE-1-4) 3 d ) v eto}dl
CF,

Br. CF;
NH2
HCl CcN N7 \L J/ N= N
Fy C)K/ N? N/ EM(Raney) L (ND) N
—_—
EtOH, 60 °C Q NH; ;005 MeCN. Q/ N NH3, MeOH Hsz©/

/

N
80°C
B 1 (\ 3
N NC = g4 3

97 1. 4-(5-°Mx-3-(EEF L2 E)-1/F¥eE&-1-g)HNFYEZ

4-sl e AU FUED slole2F2etolE (742mg, 4.37mmol), 4,4,4-EFZF Q0 2-3-2 4R EY (500mg,
3.65mmol) Z EtOH(10 mL)J Z3ES 60TCAA 16A17F Bt wukstgit, 9 == Yz2hA 7l |

ES JF A FHA7aL, 283 JEES A A azetEads (3/7 EtOAc/PEZ 8

181mg (20%)9] 4-(5-oh] -3~ (EZF 2w e)- 149 g&-1-d)HMXUELS I 33dEZA F53%}.
NS (ESI) m/z 253.0 [M+H] .

g 2. A-(5-REZEx-3-(Eg|ZE e 2ue)-1F9a#=-1-A)HNFUEZ

gw FollA] 4-(5-o}r=-3-(EZF2ve)- 1/ HE5-1-4)Wz=YEZH (130mg, 0.52mmol), 1-

(2-BE2REA])E (1.052g, 4.54mmol), EHAFAlE (503mg, 1.54mmol) 2 0]—/‘1]E\/]E%(5 ml)e =%
TollA 16A17F &t wRESHATE, A2 704 WZAI7] & 9bg EFES AT st sF5A7|, 283 IFE
S Adelsh A azvhEaels (1:3 BOAc/PERZ §e8)= AAIske] 120mg (72%)] 4- (5 UE*—E}L 3-(EEFT

o wuE)-14gE-1-)MEUELS 3 THE2AM 55390, NS (BSD) m/z 323.1 [M+H] .
g 3. (4--REZdr-3-(EaqZ2 e 2vg)-1/FvaE-1-9) 3 d) d ghol9l

2 Ao 89] ‘474] o wel (4-(-REEZYL-3-(EgZFeadd)-1/9gE-1-d)Hd) o7l S 4-(5-2
FYe-3-(EgEFeave)-1/FygtE-1-d )Mz ELZRY 3 uPdEZA F539T. NS (ESI) m/z
327.1 D]’
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[0978]

[0979]
[0980]

[0981]

[0982]

[0983]

[0984]

[0985]

[0986]
[0987]

[0988]

[0989]
[0990]

SS=50dl 10-2708936

FZHA B-74: (4-(3-¥IHA-5-H E-14-3 2tE-1-4) s d ) d golrl

OCH,
Hel OCH,
HN-NH P9 = N7
z )J\/U\o/ N~ Hp, 2ol Ni Nl
Lz, 2 Q NHa, MeOH J@
NC i 1 NC £ 2 H,N
74

HA 1. 4-(3-HIEA-5-HE-1FHEE-1-)HFYEZH

L-ZE4d (1 Og, 8.69mmol), MeOH(20 mL), Ezjelldopwl(1.2 mL) B ok ofAlEle]E (796mg, 4.34mmol) 2]
EHEg 79 exdA 1547 Bob wikely AABL olmetel ek, Aesel AXAA 1ag(mHA)
9 Zn[(L)E%%]g% WAl BN SESIT)

EY sol=rIReto|= (1.69g, 9.96mmol), WE 3-FAFERMOC]E (1.16g, 9.96mmol),
(L) =], (293mg, 0.99mol)o] &NE& 9] 2o A] Bl o ]

|= N}

—
(@)}
>
=
oft
r o
=
¢

eS8 5(20 nL) 2 34 A17]aL EtOAc(3X50 mL) & FE39d. F715S 2@¢sta, ¥4 HEF AHo]E Ao
A AEA7IL, A D AT slolA FFsISIth. ARES AR AZeEa 9 (1/9 EtOAc/PER &23hH =
A A5 120mg(6%)4 4-(3-H|EA-5-d e -1 g E-1-d)AZUEZS 3 g E 24 F53190. NS (ESD)

n/z 213.9 D'

H?A 2. (4-B-HEA-5-HE-1F3&HE-1-9)# d) d golFl

AA e 89 WA 30 Wl (4-(3- F A5 D1 2 - 1-2) 5 ) v Ehol 1 4- (31 5 A -5 E- U 2
-z ERZRE B4 ngERA 58T NS (BSD) m/z 218.2 [MHI]

ZZHA) B-75. 4-822-9-(3-ZTF 9 2-2-0lAXxzdyd)-5-UE=Z 0

o N
=N
B-75
AAld 219 W} 4-F22-2-(3-FEFLE2-2-0o|aTx2hNd)-5-HERF P 2-(3-ZF Q220 h2 a2y
Hd)-4,4,5,5-0 B e -1,3,2-T) S A E SO 2 E ZAEAT. H MR (400 Miz, CDCly) & 9.34 (s, 1H),
7.54-7.45 (m, 1H), 7.35-7.25 (m, 1H), 7.26-7.13 (m, 1H), 3.45-3.29 (m, 1H), 1.42-1.27 (m, 6H).MS (ESI)
n/z 295.9 [N+

FHA B-76: (3,5-UEFLEA4A-(1-HE-4-(EZEFFLEWE)-1Fo| v thE-2-9) s d ) v &olHl

F2H4) B-239] ZAS} FAE WAOR (3,5-TEFQRA-(1-HEd-4-(E2] ZF O 2ue)-1H-o] 7]t} E-2-21) 3
yHlEtoil e 35T E R B--reudzUEL2RE e w4 od=A ZAHAT. S (ESD n/z

291.9 [M+H]'.
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[0991]

[0992]
[0993]

[0994]

[0995]
[0996]

[0997]

[0998]
[0999]

SS=50dl 10-2708936

FA B-77: (2-EFLE-4-(1-WE-4-(EEF L2 Y)- 1o v vE-2-d) s ) | golH

CF;
NTNX
F L
B-77
ZF7HA) B-239] ZAIS} fAFE WAoo R (2-ZR 0 FA4-(1-WY-4-(ETZF o 2 g)-1Fo|ntE-2-9) )
WElolyl e o-ZRoa4-FadizUEL 2 RE ZA ).
FZA B-78. 4-((2-(2-0]AZ2YHd)-8-%4-7,8-U3 | E2-9F-FH-9-U)WE)dd EZSFoZvET
Ho|E
OH
K®/ Tf,O, TEA K®/
/N N [ —
T =0 j =0
H
B-94 B-78
-25TCol A F3A| B-94 (5g, 13.87 UElE), Ego|dolyl (6.20mL, 44.69 H#]&E) 2 DCM(100mL)S &E3&
EZFe g EN F5E (4.30g, 15.23mo0l)e] o] H7iste] Agsta, 53 NS -25TA 1 1
7F Hob wutalgith, kg EHES 2 (200 ml)ol B, DOM (3X200 ml) o2 FE33IT). W7]~% Z33} L,
T4 UEF AiolE AolA AxA7I, o3 @ F slollA FEFaedvr. Aesta antEadgy (WA 0
WA 100% EtOAc/PES] +Hi, o]oiA 0 W%l 10% MeOH/DCMS] FHi=Z &bl & 12 gAsty = YA

0
(100% EtOAcolAl Ry = 0.1)& $E538193, Ce-94 AE7HA a=zutE 89 (5-95% o} EYEZ /NHHCO; &H
(0.05%)¢) = 883 E AFgslo] 2xF AAIEe] (1.02g, 14.9%)9) £538F 4-((2-(2-0] AZ 2D 5 d)-8- 4
7,8-t]ato]| = 2-gH-Fel-9-oh)me)d EfZ 2o wua ATy o|ES SuA n¥EEA FSagih. H MR
(300 MHz, DMSO-dg) & 11.60 (br s, 1H), 8.40 (s, 1H), 7.52-7.44 (m, 5H), 7.42-7.34(m, 2H), 7.25-7.19
(m, 1), 5.08 (s, 2H), 3.40-3.31 (m, 1H), 1.04 (d, J =6.90 Hz, 6H).MS (ESI) m/z 493 [MH] .

AX e 22: F7HA] B-79.2-(2-0|AZ2Yd)-9-(4-(4,4,5,5-H EFHHE-1,3,2-t| LAl EF-2-2 )W A )-7,9-
3| =2 -8H-FH-8-2

O st o

|
N__N

Pd(dppf)Cl>"CH,Cl, N _N
KOAg, LiBr

B-78 B-79

Az B7] dholl, 1,4-t=2AH30 nL) FolA F7A B-78 (F 80% <%=, 300mg, 0.49 &), 4,45 5-HE
g g-2-(e| Egtee-1,3,2-t] 2 AL R.Ee (774.4mg, 3.05mmol), Pd(dppf)Cl, CH,.Cl, (49.76mg, 0.06mmol), o}

MEAZE (515.8mg, 5.26mmol) % 2H HEHPO]‘: (106.1mg, 1.23mmol)2] ZFES 100TolA 16A17F &<t
k. F9 SRR WA 9hg EFES oFstar, 2T SpellA FFA7IAL, 2L prep-TLC
(1:20 MeOH/DCMZ &&¥) & AAsto] 11omg4 2-(2-0l AZ 2 AHd)-9-(4-(4,4,5,5-E| EgtHE-1,3,2-t] SA}
HE2e-2-d)#d)-7,9-tslo| E2-8H-F A -8-=2 (HPLCel <J& ¢F 69% =, Hl=(YuldEzade)d 24 o

AEZ 98B SE590. NS (BSI) m/z 471 [
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[1000]

[1001]

[1002]

[1003]

[1004]

[1005]

[1006]

[1007]
[1008]

[1009]

[1010]

[1011]

S=50dl 10-2708936

Al 23: FZHA B-80. 2-(2-°o|AZ 2L d)-7-HE-9-(I gD -4-dHE)-7,9-H 30| = 2-8H-FD-8-2

NBoc

HN.{ \N‘{ NBoc N% \/C)

Ex. Ex.

EbA 1 EtH 2
B-80

Al 1. tert-HE 4-((2-(2-012Z =29 d)-7-HE-8-24-7,.8-tdlol = 2-gFFE-9-A) e ) H 2l d-1-7}

E,‘jl_/d;;] olE

HA 3300 Wb rert-HE A-((2-(2-0] 2% 2 W )-8-2 4-7 8] o] = 20l Frel-9-21 ) el ) 5 ] ] -

17h28 A dolE (AAlel 31o] Weh rere-3E 4-(ohulrE) s R 1Tl 2 R Aol 22 BE +55)E A
&35t tert-F4 4-((2-(2-0] 2 X2 HHd)-7-HE-8-24-7,8-T] 50| =2 -9-FH-9- ) e ) v H 2l - 1-I} =

BAY ol ES A Z3Th. NS (ESI) m/z 466.2 (Ml .

g7 2. 2-(2-0olAZ 2 A3 d)-7-H2-9-(H A2 d-4-AdHg)-7,9-to| = 2 - FH-8-2

Ao 360 wht 2-(2-olax2dHd)-7-HE-9-(IH g d-4-Y e )-7,9-t]sfo| =2 - F -8~ rert-F
g 4-((2-(2-0)AZ 2 g Y )-7-HE-8-24-7,8-U) o] =2 -9F-FH-9-A) v E ) g H gl d-1-Ft 2 E A o] ERH

B dga nyZaa stk H NR (300 Moz, DMSO-ds) & 8.55 (s, 1H), 7.55-7.35 (m, 3H), 7.30-

7.15 (m, 1H), 3.75-3.65 (m, 2H), 3.60-3.40 (m, 1H), 3.42 (s, 3H), 2.99-2.82 (m, 2H), 2.43-2.34 (m,
2H), 2.01-1.85 (m, 1H), 1.55-1.45 (m, 2H), 1.30-1.01 (m, 8H).MS (ESI) m/z 366.2 [M+H]ﬂ

74 B-81. (4-(3,3-tHdEAg-2-d)=d ) v gto}7l

i. TEA, MsCl

—»
ji. 50% NaOH
BusNHSO,

EHA 1
A 2
Zn(CN),
Pd( PPh3 ap( Raney) L2 (Ni)
NH3 MeOH
£ 3 EFA| 4
B-81

g4 1. 1-(4-B2RrHd)-2 2-tHEgza@-1,3- &

4-B 2 = sto]| = (ﬂﬁgl%]%m”,%ﬂ%JE%%(wgZMG%W))memwomLJEE%%
0CAIA 2N 74 Ashds §e1(125 mD) e & MA3] Artstel Aefsigltt. 5% 8242 67T 164
b &9 wgkekal, o]% F9] L7 ﬂr*lﬁv} e EHES w50k MeOH—% AASFAL E(100 mL) =2 A
goS EtOAc (3X100 mL) o2 FZ38t1, olF f715S s, L INUEFAA A
i/\lﬂﬂ, O%ﬁré}ﬂ A stel HHFAAT. AFES DOMCE EHstal, oAdtstar, FFAA 182(59%) ¢ 1-
L2-uHE IR -1 3Tl S-S WY uyPE A F50T MS (BSI) m/z 241.2, 243.2 [MHH-

|

HAH .

g9 2. 2-(4-B22¥Yd)-3,3-tH & A&

1-(4-B2rHd)-2 2-tWE T2 3-1,3-t]2 (8¢, 30.87mmol), DCM(100 mL) 2 Egodoldl (3.12g,
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[1012]

[1013]

[1014]

[1015]

[1016]

[1017]
[1018]

[1019]

[1020]
[1021]

SS=50dl 10-2708936

eSS Wadxd F2dol= (3.90g, 34.05mmol)S 0CAA AA3] HArtete] Agsta, =5

f‘& LAE T LA 2AIZE FoF wdkeldt. 53 EYES E(2X100 mb) 2 MASEAL, 50% 4 NaOH
< HEHFEYEE 54 HAH°)E (0.23g, 6.77mmol)E H-7}8}aL Hk-S-
Lol wyrgch, e EFES E(100 mL)el R DM (2X100 mL) o8 FZ3}3ich.
A7), o3 F ZF FtelA FF3T. ARES A

Adke] 3.3g (44%)9] 2-(4-B.2R¥d)-3,3-t]H &2 A et

FA QA2 A 5SS 'H NIR (400 MHz, CDClz) & 7.58-7.41 (m, 2H), 7.21-7.08 (m, 2H), 5.45 (s,

744 azvtE 283 (1/20 EtOAc/PER &2]3H)

i
ol

M), 4.52 (d, J =5.60 Hz, 1H), 4.24 (d, J =5.60 Hz, 1), 1.39 (s, 3H), 0.78 (s, 3H).
g7 3. 4-(3,3-HHgEAE-2-d)AETYEL

AAe) 259 ©A 5ol wht 4-(3,3-tES A E-2-a) Mz UEZD S B oA 2xa%tk. H MR (400
Hz, CDCly) & 7.71-7.63 (m, 2H), 7.44-7.35 (m, 2H), 5.52 (s, 1H), 4.55 (d, J = 5.60 Hz, 1H), 4.26 (d,
J =5.60 Hz, 1H), 1.43 (s, 3H), 0.77 (s, 3H).

A 4. (4-(3,3-tHE S A e-2-A) 3 d ) H eto} )

A 8] WA 3o ulE} 4-(3,3-yHE S A e-2-) A d W etoll & A e Az A A Z3FFF . MS (ESI) m/z
192.2 [M+H]'

FZHA B-82. 9-(4-olA =l E)-2-(2-0]AZ 29 Hd)-7, -3 =2-gFFH-8-

NH,
£BUONO

NaN3

N_ N
-
NJN>:0 t-BuOH J: i
H

B-134 B-82

t-FEE(10 mL) ¥ E(0.5 mL) F SHA=IIHEF(490mg, 7.54mmol)e] £4ES FIHA B-134  (950mg,
2.64mmol) H ~F-"HoldAFA(3.3g, 32.04mmol)& FH7tste] AP sgltt. 53 98 T EAA 447 5
QF aWkek thE-, A4(30 mL)ol ar, o]o]A] EtOAc(3x50 mL) 2 FZ3I3Ath. f71%

Adlo|]E AollA Ax:A7IaL, o3 @ AF A FFEQT. X& %
EtOAc/PEZ &eldh 2 AA8le] 303.4mg(30%)2] 9-(4-o}A] =l d)-2-(2-

A-g-29 A uPEZA £S5, H MR (400 Mz, CDOD) & 8.30 (s, 1H), 7.38-7.45 (m, 5H), 7.27-

aAznE g (2:1
#'d)=7,9-F] sho] = -l

IM
HJE i
o

7.22 (m, 1H), 7.04-7.00 (m, 2H), 5.12 (s, 2H), 3.32-3.30 (m, 1H), 1.16-1.11 (m, 6H).MS (ESI) m/z 386.1
[+

Z7A) B-83. 2-(2-o|A=ZEYHd)-9-(1-(4-(4,4,5,5-E| Eg}HE-1,3,2-T) SALE ET-2-2) 9 ) & )-7,9-1]
Slo| =2 -8 FU-8-2

O?
/
B,
@ o
N__N

-
NJN%O

H

B-83

2-(2-0] A2 22 ¥ d)-9-(1-(4-(4,4,5,5-H| E}| & -1,3,2-T) SAL RS &-2-2 ) H d ) o & )-7,9-T] 3} o] = 2 -

SIFFFR-8-28 1-(-BRRA D) A u-1-okdA Fuste], FA) B-79sk fARR WAoo Azt N
NMR (400 MHz, DMSO-dg) & 11.58 (s, 1H), 8.39 (s, 1H), 7.64-7.62 (m, 2H), 7.50-7.47 (m, 1H), 7.40-7.36
(m, 4H), 7.25-7.23 (m, 1H), 5.72-5.70 (m, 1H), 3.45-3.35 (m, 1), 1.95 (d, J = 7.2 Hz, 3H), 1.27 (s,
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[1022]

[1023]
[1024]

[1025]

[1026]

[1027]

[1028]

[1029]

[1030]

[1031]

SS50dl 10-2708936

12H), 1.03-1.00 (m, 6H). MS (ESI) m/z 485.2 [M+H]+.

FA B-84, tert-F¥ 4-(2-o}o]E-1-HE-1Folu|ttE4-4) g d-1-FI2 5L E E tert-F9Y 4-
(2-olo] . x-1-H|E-1-0] vt} E-5-Y ) I H g d-1-Fl 2 E A o] E

I i ~<:/\N Boc NBoc
NaH,CHl
\ 2 "/i?

N
Ly Pd(dppf)Cly-CH,CI ‘
H cHA 1 pphHCl-CHCI,
N32CO3
CHAl 2
NBoc NBoc
__PdC__ n-BuLi, I,
B 3 gae N
|)\ N

B-84

g7 1. 4-otol e =-1-wE-1Folu|tpE g 5-ofo] @ E-1-wd-1/Fo|v|thE

0CollA A #9917 soll, THF(50 ml) <] 4-ofo] L -1H-o]w|t}E (5.82g, 30.00mmol)2] &H& FAFUE
F (& 7 60% waHE, 1.44g, 36.00mmol)S Z=a4 H7bsted Aglskalth. 0TCelA 30 &t wwkst 5 o}
o] =gk (2.8 mL, 45.00mmol)S #H7lsla, ETE ocoﬂzﬂ 1A)7F Bk whkslgith, ¥ EIES B
mL)ell a1, @Al EtOAc (2X100 nl) & 5% 6}%3} F71%S zxgeta ¥5 SN EFANA AxA7) AL,
oFatar, g atoll FFHAA 6.24g(90%) ©] 4-o}o] Q& Bl

hm}

ES

—

o] oF 3:1 £ A HBRA FE5ATH. NS (ESD) m/z 209 [M+H] .

1)e3

97 2. tert=%9 4-(1-AD-1-ol | chE-4-9)-3,6-Tlato| E2 2 D-1(2)-Ft= B o= reri-$ 4
(1-#1@-1h-o] =] chE-5-9)-3,6-Tlstel E2 2] O-1(2)-st= B ¥ g o] =

(60 mL) = 1,4-TAF (300 ml) & 4-ofo] @ E-l-mE-1i-o]n]t}E 9 5-ofo] ¢ E-1-w|El-1{-o|n| T} =
(6.24g, 30.00mmol), tert-59  4-(4,4,5 5-HEHE-1,3,2-1] AR 2 &-2-9)-5,6-1] 5}o] = =] 2] ¢l -
12H)-7F2 82 g o]E (11.1g, 36.00mmol), Pd(dppf)Cl, - CH,Cl, (2.45g, 3.00mmol) % ®EMIJEEH (6.36g,
60.00mo1)®] oF 3:1 EFES Ax ¥7] slolA 80T 34 Fk wurallty, 9 LE YA T,
wke 3RS EtOAc (100 mL)el] B3, Elm B (2x100 mlb)E AR, 4 SUEE AdA
Az:A7)a, oJfsta, a8al A3 stellA ARG, AFES 874 A2etEa 9 (1 WA 5% DCM/MeOH
o Tujg g#3HE A 5z 579 tert-FE 4-(1-HE-1H-oln|t}EH-1-Y)-3,6-tslo| =2y 2 Y-
12 RAdo = R rert-78 4-(1-WP-1H-o] v t}E-5-21)-3,6-T) ko] = 2] e ¥-1(2H)-7h 2 B e o] =
o of 311 EREL P4 AN FEAUTE. NS (BSD) m/z 264 (]

B 3. _tert=%$9 4-(1-o@-1rolv|thE-4-9) Mo 2l -1-F2 By go|E & rerr-3d 4-(-o]Q-1rol]ch
%-5-Q) 952l gl-1-sh= B elo)=

MeOH (100 mL) % &4 ZebE (10 $3%, 5g) 2 tert-%4 4-(1-WE-10-o| 7 t}F-4-)-3,6-T] 5}o] = 2 3]
-1 -7t2 820l E E tert-%9 4-(1-w|E-1H-ov|t}Z-5-9)-3,6-tslo] =23 g ¥-1(2H) -7t 2 &2 7
°o|E (5g, 19.0lmmol)9] ¢ 3:1 &3&ES BV 1711 Far oy A AFHdsta, 2gal ol FAaAR T
Tt 5 EFHES, Asta I stelA FFA1717] oo, F9 2XellA 1A13F FF aRkate], 1.7g
(34%)9] tert-%¥ 4-(1-W€-11-o]v|t}ZF-4~ O‘MJHE]EI 1-7t2EAYolE U tert-F9 4-(1-w€-1H-o]v]t}

E-5-)vuE|d-1-7t 2R Aol EQ of 3:1 E3ES A e dmA 533 MS (ESI) m/z 266 [M+H]+.

£ 4. tert=%d 4-(2-0}o]@ E-1-|g-Vrolmt}E-4-) 2 d-1-Ft= E U ol E P rer-FE 4-(2-0}9]
¢ E-1-WE-1FolugdE&-5-g)F e d-17 2 EA ol E

THE (15 mL) FolA tert-%9 4-(1-WE-1-o] v thE-4-) I A F D-1-7t2 2 A H o] ES} tert-H-8 4-(1-v€
-lH-olH|t}E-5-A) I H g d-1-Ft2 B Aol Ee] oF 3:1 EIE (1.67g, 6.30mmol)S, -78CoA n-FEaF
(THF & 2.5 M, 3 nL, 7.56mmol)el #7}stel AHelaivt. EFES -78TelA 4568 F<b wikeh §, THF(15
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[1032]

[1033]

[1034]

[1035]

[1036]
[1037]

[1038]

[1039]

mL) = I, (4.79g, 18.87mmol)<] |NS H7Isla, 53 TFES 78T 3A|7F Eot wakslgd, bue &
FES ¥ob Asdy &9 (100 mL)ol 3tar, 12]a o] % EtOAc (3x30 mL)= FE38IAth. f715S =938
i, B UEF AFelE A AxAzla, o3 g E dellA sFHEdv. AReS é—;ﬂﬂﬂ] ARnED
29 (1 WA 50% EtOAc/PES] FHl= &e3hH= xgxﬂ 3lo] 1.16g (47%) 9] tert--8 4-(2-o}o] @ T-1-1|EA]-3]
A d-1-7t2 B2 G o] ES} rert-H8 4-(2-0}0] @ E-1-wE-1-o]n|t}Z-5-) ] #| 2] d-1-F} 2 B2 o] E <] ¢F

OJ

529
1 BREL AR 0A=A FEEGITH NS (ESD m/z 392 [MHI] .

H =

F7A] B-85, 2-E2E-1-0]lAX2d4-vE-1Fo|rgdE ¥ 2-BER2R-1-0|4aX2h-5-v|d-1}folv|t}F

CH,
N/\§/ ,)\ N

B-85

2-B 22 -5-ve-10-o]nt}Z (500mg, 3.13mmol) Z DMF(10 mL)2] EEFES Nal (FFolld 60% EAHE, 250mg,
5.22mmo1)E 0ColA =54 FH7}sto] ﬂaaowr 0CelA 308 FF wukek §, 2-ofo] Q=X 23 (639mg,
3.76mmol)& FH7telal 53 EFES T 2ZdA AR B aRkelgivt. B £ES X3t Ry F
2gtol= &N (10 mL)ell L Et0Ac(10 nLX2)® FE3HTt. F715S £FstL, & (20 nb) = ARSI, ¥
FAUEFRE Axsta, JF stolr ofatsial 2S Ae7A azvtEade (1% WA 3%
EtOAc/PE= &2]3H) & AAato] 400mg (64%) 9] 2-H 2K -1-0] A 2 g -4-v|g-1-0]n|t}Z 3} 2-H 2 K -]-0] A3
29-5-mg-1f-olut}Z o] of 8:10] EFEL FM uFdB2AM FEST. NS (ESD) m/z 203, 205 [+ .

F7HA B-86. 2-(2-olAX2EHd)-7-"E-9-(4-(4,4,5,5-H EFHE-1,3,2-USAI R E&F-2-4 )1 A )-7,9-H
3o =R -8 FU-8-2

NH, 1
o) o)
HN—~ \Q HN \Q MeOH
(&(" NaNO,, KI (&H" PPh;, DIAD

N._N H,S0, N. 2N e 2
S a

B-134

O
1
B-o
be 5 Tedr i by Q
Pd(dppf)Cl,"CH,Cl,
é/k o
£t 3 566

HA 1. 9-(4-o}o]l 2 =Wl A)-2-(2-0| A X2 H ¥ )-7,9-T] 3| =2 -8/ FH-8-2

B 3 @rtetel Azala

A
ok, IAIZE EoF ket & E (4 L) T L}‘ET:" UEgo]E (1.29g, 18.70mmol)e] &ML H7}sta, 18l <=
59 Z3ES 0CAdA 1A B9t *"”0} o] 0ColA & (20 mL) & ZF ofolorto]l= (6.2g,

l

0CAA S3HAl B-134 (4.8g, 13.35mmol)<} DMSO(13 mL)9] Z3ES 3FAH(16 ml)S A
]_

T K3

mlo

& s+ %‘—H 2xo)A 16417 B¢t wwkala, o]F &= (50 mL)ol 3
2 FE394. vﬂ%% z3tela, T JEE AdolE A AXA7|L, oy & 2
FES Ag7HA maz2nE 289 (50-50% EtOAc/PER &3 = AA st 5g (80%) 9]
-(2-0]42Z 23 d)-7, 9-tslo| =2 -8H-FHU-8-22 HM uFEEA F53Ak. NS
(ESI) m/z 471.1 [M+H] .

ok
ol
ol
=2
2
off
o
o
ol
32
m o o
e

P 2. 9-(4-¢tol L =Wl A )-2-(2-0| A X 2 HHH)-7T-HE-7,9-t o] =2 -8 FA-8-2

T
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[1040]

[1041]

[1042]

[1043]

[1044]
[1045]

[1046]

[1047]

[1048]

[1049]

[1050]
[1051]

[1052]

S=50dl 10-2708936

o
ot

A 340 ulg} 9-(4-ofo] o =Wl A )-2-(2-o| AZ 2 A )-7-HE-7 9-T]5lo]| =2 -8H-FH-8-25 A 1

224 AzSAT. NS (BSD) m/z 485.1 (W] .

A 3. 2-(2-0|AZ 2B d)-7-ve-9-(4-(4,4,5,5-E| EvE-1,3,2-T) AL E&-2-U )W A )-7,9-T] 3lo| =
2-8IFFH-8-&

AAd 220wl 2-(2-0)AZEINd)-7-WE-9-(4-(4,4,5,5-E| EgtH € -1, 3 2-] S A B gh-2-d )l F )~
7.9-T)eto| ER-8Fel 8-S F48AT. U NMR (300 Miz, CDOD) & 8.59 (s, 1H), 7.64-7.55 (m, 2I),

7.50-45 (m, 1H), 7.42-7.38 (m, 2H), 7.26-7.22 (m, 2H), 7.21-7.15 (m, 1H), 5.09 (s, 2H), 3.45 (s, 3H),
3.39-3.32 (m, 1H), 1.27(s, 12H), 1.05 (d, J =6.9 Hz, 6H).MS (ESI) m/z 485.3 [M+H]+.

F3HA) B-87. (4-(3-(olAEd-1-)-5-H & -3 &E&-1-4) 3| d ) A gholwl

Br,
HN
T 0 s
N Pd,(dba)s, XantPhos N= aM(Raney Li2 (Ni) e
! I
© Cs,CO3, LS4, 100 °C /©/N Y NH3, MeOH \/©/N Y
EtA 1 e HzN
N A 2

P 1. A-(3-(eHAEH-1-9)-5-rd-VF3 ZE-1-)AEHEF

Arol B4 BHAVIZ @715 §AE 100 mL s vie ST olA, (AA]d 69 whel 3-HER-5-vd-
VIS E2RE ZAE) 4-3-B22-5-vE-11-9g3&-1-9)AFYEZ(1.0g, 3.82mmol), o}AEIH(218mg,
3.82mmol), FAAEFX > (221mg, 0.38mmol), Pdy(dba)s; (87mg, 0.10mmol), ¥FFAlE (3.108g, 9.54mmol) X

14-994H10 nl)el EFES 1001 16817 Bk mpbaich. A7 WAAT F, g
(20 mL)oll 31, 73 DO (3x10 mL)E FEach. #715¢ 2, ¥+ JEF AvloE
AlZIaL, o3t gl A el A FFeith. ARes Hyyhd A=vtEad 9] (3/7 EtOAc/PER &
3o, 200mg(22%)4 4-[3-(eHAE D-1-9)-5-m D19 et E-1-Ld YU EL S S 1P ERA 53
NS (EST) m/z 239.1 [M+H] .

97 2. (4-(3-(HAIEA-1-)-5-vl -1/ e}E-1-) sl d ) vl gho} R

Aol 8e] G 3¢l whet 4(3-(eFAEE-1-)-5-mld-1F 3] ehE-1-) Al d ) ml ol & 4-(3-(oFAE I -1-%)-
5l E-1Fd 2 E-1-) Mz U EL 25 E =4 0 A=A RS NS (BSD m/z 243.2 (M,

52
e

Ao 24, F7HA B-83. (1-(FEd-3-4)¥ A d-4-4) v go}ql

Q@

Br N | SN | N

H Pdy(dba)s-CHCl3 = =

XantPhos N TFA, DCM N

t-BuONa, &l S4F
BocHN 100°C A 2
EA 1 BocHN H,N
B-88

g 1. tert=EE((1-(F2d-3-d) A A= d-4-d) &) st o] E

Axe] B4 197 dol @71%a §A8 FeheadolA, 3-HER Jgd (2g, 12.66mol), tert-5-E (3]
Zd-4-dve) 7ol E (8.13g, 37.94mmol), YEF tert-FEA= (3.65g, 37.98mmol), Pd2(dba)s.CHCI;
(1.32g, 1.28mmol), IAFEFEA (734mg, 1.27mmol) % 1,4-T)24F(40 mL)9 &3&ES 100TCoA 18A1%F H<t

wHkslgth, ALtz WZAAZl & oWke FIES B (20 pL)o] EiL, 223 EtOAc (3%40 mL)=E %319 th.
F15S 28, F¢ UEF AuEoE i dzA7|a, o3 F AF FoA sFEelt. . AFES
EtOAc/PE(1/4) & LA 7= = ﬂiu}EzaMi g A 3}
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[1053]

[1054]

[1055]

[1056]

[1057]

[1058]

[1059]
[1060]

[1061]

[1062]
[1063]

[1064]

[1065]

[1066]

S=50dl 10-2708936

tert-Rg ((1-(7) 2 9-3-2) 3] 7 2] F-4-21 ) w| & ) 7hul o] o] E (3¢, 81%)2 4S5kt MS (ESI) m/z 292 [M+H] .
A 2. (1-(F g d-3-9) ¥ H g d-4-A ) gto}dl
AAe 360l wEt (1-(F2H-3-) I H g d-4-) el rert-FE ((1-(IFH-3-d) I A d4-L)we)

+

Fhallol ERZRE 58Tk, MS (ESI) m/z 192 [M+H] .

ZF7HA] B-89. 2-(1-(3Fd-3-¢) ¥ g d-4-Y ) o ek-1-0}7

HoN
B-89

AAe 240 uhgl, tert-FE(2-(IFHFHH-4-L)o )Tl o] ERZRE 2-(1-(F g d-3-L) 2] d-4-< ) o] €}~
1-opul e A B2 Azstdnt NS (BSI) m/z 206 [M+H] .

SA B-90. 1-(FEd-3-%) ¥ o d-4-o}7]
—N
o e
B-90

AN G 240 Wt 1-(F P U-3-2) I F g d-4-o}l 1L tert-FE I g d-4-A It o] ER
Azskeeh. NS (BSI) m/z 178.0 [M+H] .

e
A
ot
1
to
e,
fru
x

A B-91. 1-(4-(1H-¥2&-1-4)H D) Ao SR X 20-1-o}7] 3o|=R2FE o=

o
-

Br ,4> =
Cul, C,COs i . Q
BocHN - N HCI
NN-CIGiE -2~ pocHN H,N
1,2-Afol 2 28 acjoal

EtA 2

EHA 1 5.01

A 1. tert=F8(1-4-QH-FZFE-1-) F ) Alo] FE X 2 I ) F}uju] o]
AAlel 4] @A 1o whet tert-FE (1-(4-(IH-F 2t E-1-) Al ) Aol 2R Z 2 g ) 7t o] EE S g B = A
shdatdth. H NMR (300MHz, CDCls) & 7.88 (br s, 1H), 7.70 (s, 1H), 7.60 (br d, J = 8.2 Hz, 2H), 7.35-

7.26 (m, 21). 6.44 (br s, 1), 5.35 (br s, 1), 1.44 (br s, 9H). 1.26 (br d, J = 15.5 Hz, 4I).MS (ESI)
m/z 300.13 [M+]

g7 2. 1-(4-QFFEE-1-A)H Ao 2 X 2 R-1-0}7] Fol=gF 2ot

AU EAH3 ML) F tert-FE (1-(4-(1HF-H] 2HE-1- O‘)Jﬂg)A}OFEJEJl)?}H}UﬂME (0.4g, 1.336mmol) 2]
ol HC1 (4N 1,4-t)S2F, 3 nl, 12mmol) T4 XA sk, vhe £3ES 50CTE 1A1F B¢ 7t
%, 79 2EE Y4HAT. #5394 ﬁﬁé%—% Ag oAAE stef FHetaL, odH== st
of HAxAA 1-(4-(1F-¥ 2FE-1- °‘)Jﬂé_)/\}°]3i4i% 1-o}bql o=z F R abo] = (289mg, 92%)E F53F

th. NS (ESI) m/z 200.12 [N+H] .

s

o

&"mﬂoko“
@ o
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[1067]

[1068]
[1069]

[1070]

[1071]

[1072]

[1073]

[1074]
[1075]

[1076]

[1077]

[1078]

S=501 10-2708936
F4A B-92. (4-(3-REZF=-UFI#HE-1-9)Hd)vgeld

N2 () H,, qo

’E‘j Br\/\O/\/Br N aI-L-I(Flaney) & (Ni) N
/©/ Cs,CO3, KI, MeCN ﬁ} NH3, MeOH N/
NC 80 °C /©/ \/©/
'
A 1 NC A2 N

B-92
o7 1. 4A-(3-REZF =-11-YFE-1-d)HFUEY

(AN 1694 ZAR) 4-(3-obv| -1 TE-1-U)HZUEZ (3g, 16.29mmol), 1-BRZHE-2-(2-HZH||=
Aol g (7.56g, 32.60mmol), ool W3- (13.53g, 81.50mmol), ©AFAl4 (15.94g, 48.92mmol) 2 OM]E
HEZH (40 mL)9] EFES 80TolA 18A17F 5 wnksglct. A&7k YA 7 &, g £35S & (200
mL)ell %3, 18]31 EtOAc (3x50 mL)E FE3IQIth. 715 233sta, ¥4 UER AdolE oA x4l
713, oA @ HF st FFUT. FRES A7 A2etE S (0/100 WA 50/50 EtOAc/PEZ 8-
R A 4-(3- E_a:é—a]i—w—ﬂa}%—l—%)@&uE% 2g(24%)& 3N 1PEFEA FEIGITE. NS (ESD)
m/z 254.9 (W]’

9 2. (4-(3-REZ T =-1/F3gE-1-d) s d) v gho}rl
Aol 8o wA 3o wel (4-(3-REE -l etE-1-d) A d ) v eolil S 4-(3-EEE e e- - 2k -1

+

YIZUEH=ZRY 34 ed=2A 5313k, MS (ESI) m/z 259.1 [M+]

e

A 25, FA B-93. (4-(4-(HEF-=2WE)-1-72-1H-°| 7| F-2-d) ='d ) v gho}7l

OH o o
/i 4
N, HOL/ T o~y g=\ Sz\
i Ho\m NyM O no, N NH  NaH, CHyl Ny N~
NH,CI, NH,OH
I~ £t 3
Br cHA 1 e 2
Br Br Br
F F F
F F F
= Zn(CN), = H,, —N
DAST Ny N~ PdPPha) NN 21 (Raney) L (Ni) =
NH3, MeOH
A 4 A 5
£t 6
Br CN NH,
B-93
A 1. (2-(4-B 2RI )10 gE-4-A) &2
4-B 2 EHA-1-7t2 5 A 0| Zolu] = (15g, 75.36mmol ), TE5E FAFs} R (500 mL),
2,5-H| A (Slo] mE2A W " )-1,4-T] 242 5-T] & (15g, 83.26mmol) @ ¢ty F=Zdlol= (20g, 373.52mmol)9]
EFES B0TAAA 1.5A1ZF 5t ke, =9 RE7tA] YAAIZl &, 5% JHJES oAt F33tn

F ol AZRAIA 12g(60%) 2] [2-(4-B 2RI d)-1H-o|n|tE-4-d | Wet2S 2 3P EZA F53A. NS
(ES) m/z 252.6. 254.6 [M+H]'.

o 2. 2-(4-B 2R ¥Y)-1/ol | t}E-4-F} B8 g 3fo| =

—
N)

-(4-B R Y)-1H-olvu|t}E-4-9] WEerS (4.5g, 17.07mmol), THF(80 mL) 2 MnO, (15.6g, 179.44mmol)<]
FHeS 60TColA 18717 FoF wksldleh. 9] 222 Y7 &, ks 2958 o3stal I3 dholA &
FAA 3.3z (77%) 9] 2-(4-BE R d)-1H-o|n|thE-4-7tBdusto] =5 4 P E 2 531tk NS (ESD)
m/z 250.8, 252.8 [M+H] .

(for
e

)]u
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[1079]

[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

[1086]

[1087]

[1088]
[1089]

[1090]

[1091]

[1092]

S=50dl 10-2708936

77 3. 2-(4-B 2RI d)-1-HE-1/fo|rgdE-4-FtH & Hdlo| =

AAe 9ol uwhEl 2-(4-BREHY)-1-HE-1H-o|n|tEA4-7l 8 dHs =2 FAN uPEzEAM A Z3AE. NS
(ESI) m/z 264.8, 266.8 [M+H]'.

P97 4. 2-(4-B2RHAY)A-(JEFL 2 E)-1-vg-Vfo| v &

Ao B384 Eer|2 715 A9 100 L 3-F 52 vlg ZEkaToA 2-(4-B 2R )-1-WE-11-9]
U t}E-4-7} B A H8] = (630mg, 2.31mmol) X DCM(20 mL)S 0TColA jm&ﬂﬁ‘ﬂﬂgﬁﬂiéﬂ‘Eﬂ%EQH
o]= (2.86 mL, 23.05mmol)E A 7}sle] Ak, 53 &94S 5 23}

+ 3
B SERAEF £9(200 mL)ol 3 DOM(4X100 mL) o2 FE3}3itt. %71ig Zﬁ‘o}ﬂ, T YEF Aol
E Aol HAzA7a, A3 Fd JF stollA FFsIGT. AFES Ay AZetEds (0/100 WA 70/30
EtOAc/PEE &813)E AAste] 678mg (56%)9] 2-(4-BERHY)-4-(TZF o 2ddg)-1-Hgd-1—o]|n|t}&L 3

A ool A =3tk NS (ESI) m/z 286.9, 288.9 [M+H] .
o7 5. A-(4-(HZ2e 2 8)-1-vgd-1H-o| v }E-2-Q)Hlx Y EZH

Ao B8 #9712 @715 §A9 25 L S v FEpadoA 2-(4-BEEHE)4-(HEF o2 E)-
1-dg-11-o]v]t}Z (578mg, 1.93mmol), DMF(5 mL), HEZ7|A(EZHEEZAH)FE5E(0) (233mg, 0.20mmol)
2 AJeks) o}l (236mg, 2.01mmol)e] EFHES 120TColA 18A17F BoF wuksicth, F9 222 vgﬂv\vl < RE
ESES E(10 mb)ol ¥, 283 EtOAc (4x10 )2 FZE3UTt. #71%S 2%, ¥+ UYEF mﬂ
Yol Al AzA7]aL, o3 9 XE sellA s, AFES 5 -TLC(1/1 EtOAc/PER ﬁaw)fa A

} -l4-(OE2F e 2vE)-1-e-1H-o|n|t}E-2-d [ ZUEZ 150mg(30%)S M nIE2A FE3190).
NS (ESI) m/z 234.2 [M+H]'

O oo

_&lmr
.

o

ol

37 6. (4-(4-(HEF22=2vE)-1-vE-11-o]v|g}&-2-2)Hd ) v gho} w1
AAd 8o w@A 3o wgt [4-[4-(YZF L =2dE)-1-HE-1H-o|v|t}E-2-d | d v gto}ll & A g EZA
F=39Th. NS (ESI) m/z 237.9 (M1

O

AAe) 26: F7HA B-94. 9-(4-3}o| =EAA )-2-(2-0] A X2 H ¥ d)-7,9-1] o] =2 -8H-F 8-

o HO. -OH o OH

HN_J<° _/< HN—-/<N § j

N BBr, HN (&(
7 ” N.__N
NN A 1 N _N d(dppf)Cly CH,Cly
T Y KaCO3
Cl cl

A 2

B-94

A 1. 2-822-9-(4-3°| ESA W F)-7,9-t]3to| =2 -gIFFU-8-2

0T Ax E$7] dol [HA]d 180 W& 4-wEA ) HetolRl o 2 BE ZA|H] 2-FE2-9-(4-HEA
A)-7,9-t] 30| =2 -8F-Fe-8-2 (7g, 24. 08mm01) 2 DCM(200 mL)e] EFES B EgjHZulo]l= (DM =
M, 121 mL, 121mmol)§— 2 7vate] Aglstdnt. F5E £AS 0TAA 4417 FoF wwkelar, o|F & /AS (500
mL)oll Fch, AF g5 st u¥ES #%‘8} T Sloll AzA]A 4g(60%) 2] 2-F 2 2-9-(4-3fo] =FA]H
A)-7,9-t] 8o ER-g-FAU-8-2& AR nFP BN $58%T. NS (BSD m/z 277 (Il

Z

L

HJ

oA 2. 9-(4-3lo]| EEA A )-2-(2-0]A X 2P ¥ d )-7,9-U o] 2 -8FF & -8-L
AAd 19] @A 1o wal, 9-(4-3lo]|=FA] Ml A)-2-(2-0]AZ 2 A Y)-7,9-1] 30| =2 -8-FH-8-22 A
39tk H-NWR (300 MHz,DMSO-ds) & 11.46 (br s, 1H), 9.39 (br s, 1H), 8.35 (s, 1H), 7.51-7.35 (m, 3H),

7.26-7.15 (m, 3H), 6.69 (d, J = 8.1 Hz, 2H), 4.89 (s, 2H), 3.43-3.50 (m, 1H), 1.12 (d, J = 6.6 Hz,
6H) .MS (ESI) m/z 361 [M+H] .
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[1093]

[1094]

[1095]

[1096]

[1097]
[1098]

[1099]

[1100]
[1101]

[1102]

SS=50dl 10-2708936

ARX G 27: F7HA] B-95. 4-((2-(2-0]|AZ 2 3d )-8-24-7,8-T] 30| E 2 -9H-F & -9- ) W & ) A=Ak

o— d\ OH
B(OH), M°

o
N

Cl._N__N XPhos Pd G2 Z N
b [ =o XPhos, KsPO, N\I =0

NN ~~"N

H H

B-95

A 1B917] stell, el 18] wgl W' 4-(opr]mE) Rz o] E Flo|=R2 T2 elo| =2 RE ZAH HdE 4-
(-2 2-8-54-7,8-U3lo| E2-9FFH-9-L) v e )l o] E (200mg, 0.628mmol), (2-¢|AXZ=2HFd)%
A (154mg, 0.941mmol), 1M <QAFZH (125540, 1.255mmol), XPhos Pd G2(9.87mg, 0.013mmol) 2 XPhos
(8.97mg, 0.019mmol)9] EFES 110TColA 18A17F B¢t 7FE3stgitt. Wk 2388 F9 22712 WzA 7] at,
(2-ol Az 27 d) 54 154mg,  0.941lmmol), IM  AAFZ-E (125540, 1.255mmol), XPhos Pd G2(9.87mg,
0.013mmol) @ XPhos(8.97mg, 0.019mmol)Z AZA3F3 110C7HA] 18A1ZF B 7tgstgint. wke E3ES 3
9 RE7HA Y¥ZA71aL EtOAcE AlAsith. TS w5¥ HCIZ pH 27HA] A=A AdsA71a
EtOAc(2x)E FE3t. 2349 4 FEES A2 AAsta, 3 JEFAAA AxA 73, osta, &

2
XA 257mg (100% )9 4-((2-(2-0]A2Z 2 ¥ )-8-34-7,8-Uslo| =2 -9F-FH-9-d)w & )l 2 2+S W
B PR EA SEETE NS (BSI) m/z 389 [MH]'

2

Z74A B-96. 9-(3-3}o]| =Z A A )-2-(2-0] A X 2 Y ¥ d)-7,9-1] 30| =2 -8 FA-8-2

OH

Al 263 FARgE EAel whel, 9-(3-fol EF A )-2-(2-0] X 2 Hd )-7,9-T] o] E R -H-F U -8-S
Aga mPEEA AxHATE. U MR (300 Miz, DMSO-ds) & 11.54 (br s, 1), 9.39 (s, 1H), 8.39 (s,
), 7.52-7.49 (m, 1), 7.43-7.02 (m, 2H), 7.26-7.21 (m, 1H), 7.10-7.07 (m, 1H), 6.75-6.51 (m, 3H),
4.93 (s, 2H), 3.49-3.40 (m, 1), 1.09 (d, J = 6.90 Hz, 6H).MS (ESI) m/z 361.2 [M+H] .

FA B-97. (4-(5-vE-2i-H ETtE-2-A) ) goldl Foj=zFaeol=

Hrer\ _(
N:N N—( ,';l
B(OH), N\ HCl N N
Cu,0 N Pd/C, H,
—_—
DMSO MeOH
cN A 1 A 2 HCl
CN NH,
B-97

97 1. 4-(5-vE-2/FHEeE-2-g)NFYEZ

(1) A= (0.170g, 1.189mmol), 5-WE-2H-H|EZZE (1g, 11.8%mmol), (4-Alolwdd)B4F (3.50g,
23.79mmol) % DMSO(20 mL)9] &3&ES 100CNA 16A1F &<t £917] /% AEE adtsigict. v Z3d&ES
F9 /A ¥ZEA 7 aL, oFskar, DM 2 MeOHZ 34 A17]ar, 1elal A-FAs, o718

mL), A (50 mL)E AFHstar, T &F Ao|ER 7xsta, oFsta, 18 5. AstA
Ea9(0 WA 5% MeOH/DCM T2 BAIAA 190mg(9%) 9] 4-(5-HE-2H-H Eg}E-2-d)HxHELE F53}
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[1103]

[1104]

[1105]

[1106]
[1107]

[1108]

[1109]
[1110]

[1111]

S=50dl 10-2708936

AT}, I NIR (300 MHz, CDCl3) & 2.60 (s, 3 H) 7.80 (d, J =8.50 Hz, 2H) 8.2 (d, J = 8.50 Hz, 2H).MS

(ESI) m/z 186.03 [M+H]"
27 2. (4-(5-vE-2/FHEdE-2-A)d d) vyl Feol=zFaaglole

MeOH (30 ml) 9] 4-(5-wWE-20-HEgZE-2-)MNEUEZY (190mg, 1.026mmol) L IN HCl (10 mL, 10.00mmo
Do §ois FAaE 53 §¢F 27IA171aL, 10% Pd-C(100mg) = A e]skaL, 40 psi =2 2917] el 16413t 54t
A AT, EFES AFsta A& A2AA 176mge] (4-(5-WE-2H-H Eg}E-2-¢) A d) v gtolvl 3fo| ==
Szl =(766) 8 S5, H NR (300 MHz, DMSO-ds) & ppm 3.33 (s, 3 H) 4.02 - 4.27 (m, 2 H) 7.74

(d, J =8.79 Hz, 2H) 8.09 (d, J =8.79 Hz, 2 H) 8.33 - 8.68 (br, 2 H).MS (ESI) m/z 190.06 [M+H]ﬂ

A B-98. 2-ERE-T7-Alo]E2 X 2H-9-(4-(1-HE-4-(EFEZF L2 & )-1Fo] v t}E&-2-d )i )-7,9-t] 5
o|=2-BFFHU-8-2

[>—B(OH),
CF. —
H 3 7 N V CF;
N
; N\77° 1\ N N7 N__O ¥47§
N;\S/N\/@/Q'TI B Nr\g/N\/@A’r
=N CU(OAG),, Na,CO —
. 2, Na;CO3 cﬁny
B-49 B-98

DCE/DMF (2:1, 3 ml) =9 AfolF2Z2HEA (84mg, 0.979mmol), Z7HA| B-49 (200mg, 0.489mmol) 2 ERARL}

F (104mg, 0.979mmol)¢] &S 1129 DCE(1 mL) = T (I1) ol Ho|E (89mg, 0.489mmol) Z 2,2'-H]
J%ﬂ"d (76mg, 0.489mmol)e] @Y Moo= HstaL, 70CNA 18AF &<t 7HEsIY. E£3&8 A271A 974
A713 28t A dEE S2E0=R Agsglt. f715S wEst 74 & DM (3X10 mL) o2 F&3)
o 23 7715S 992 M-k, SHRIEESAA A7, FFER s5A7]1L, oE A A
ZulEa# 3 (0-6% MeOH/DCME £8])E AAsle] 2-F2R2-7-Alo]ZF 2 X 2H-9-(4-(1-HEd-4-(Eg ZF 0 2|
€])-1H-0] 1]t} Z-2-2) ) ¥l A )-7,9-T] }o] = 2 —gH- A -8-2(0.185g, 58% F&)< =3kt H MR (300MHz,
(DCly) 6:8.16 - 8.12 (m, 1H), 7.60 (m, 4H), 7.26 (s, 1H), 5.10 (s, 2H), 3.74 (s, 3H), 2.98 - 2.93 (m,
H), 1.15 (br d, J = 6.4 Hz, 2H), 1.05 - 0.98 (m, 2H).MS (ESI) m/z 449.00 [M+H] .

FHA B-99, tert-%8 2-(4-(olvxwE)Fd)-2,6-0Js| =2 EZ[3,4-c]HHE-5(4)-FI 25 )E
Z7HA4) B-100, tert-%4E 1-(4-(om=vE) s d)-4,6-T) 5o =29 E 2 [3,4-c] 9 FZ-5(1)-FI =B ol E

N=
HzN ,N\ I\ll Y
\_QNLNB“ NB
H,N oc
B-99 B-100

Aol 6oll Wit tert-%E 2-(4-(ebrlwmrE) A d-2,6-t 5| SR FR[3,4-c] T E-5(4H) -T2 B A g o E
2 tert=FE I-(4-(obemE) ¥ d) -4, 6-Hsto| 29 2 (3, 4-c ]V BE-5(1D-7FE Ao B el
tert-F-g 2,6-talo| 2 E2[3,4-c]HHE-5(4D-FtEEA Y| ERZ Y ZAHAT. MS (ESI) m/z 315

[N+H] .

AA o 28: FZHA] B-101. 2-(3-ZF L F-2-0|4X 29 Hd)-9-(4-(4,4,5,5-EH| EEHE-1,3,2-Y S Al B E&-2-
o)Wl )-7,9-t] o] =2 -H-FA-8-2
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[1112]

[1113]

[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]

[1121]
[1122]

S=50dl 10-2708936

H,N
/

(o]
Cl F B, :‘i B/
N i, DIEA ‘0
O,N / \) N
— Fe, NH4CI
N ii. Fe, NH4 —o
N

iff. CDI

B-75
B-101

24 B-75 (i-PrOH %9 0.2M, 1.69 ml, 0.338mmol),(4-(4,4,5,5-HEehi|e-1,3,2-1) SA L & &-2-2) 9]
Q)vlekobl (-PrOH %] 0.2M, 1.86 L, 0.372mol) 2 DIEA (3004, 1.72mol)e] EFES 50ToIA 2417k
Tt TrEg ts, 2 skl sFAIFT. ARES MeOH(1 mL), THF(1 mL) 2 E(1 ml)o £3AI7]2 4
(55mg, Immol) 9 <R E=Egtol= (100mg, 2mmol) = AT, ¥H-gES 80TolA 3AIZF &<t 7FE 33T,
g E3ES F9 2= WAL, "ol wpliE ot Ah 2ER o] sFAZT.
NaOH(2 mL)Z A& 3}a, EtOAc(2X2 mL) 2 FE3al, 2FH FEES 2% st 552413

(2 mL) & FH3FaL, CDI (150mg, 900 wmol)=E A &lalar, 80T lA o}

sloll A sFAI7)a, Z1g]ar IN NaOH (2 mL) o2 A]3}ar, EtOAc (2X2 mL)E

S A bl 5FA1ZTE. Biotage Isolera(25g Z®, 10-80% EtOAc/Ake]
AA 101mg(61% )
EF QR -2-0] A R AW )-9-(4-(4,4,5,5-EH Egtv € -1,3, 2-T] SAL L E-2- )il 4)-7, 9-t] sfo] =5 -

Z
SHF-FA-8-2S =390k, NS (BSI) m/z 489.2 [M+H] .

u
e
o

wW
>
)
off
(o]
o
N
~
N R
ol
32
o
oo
o

jﬁi g

?nT

oo

ik

ot

b

>

oo PN X Fki

ob o b oo

o N (M e
o X my o o =

A
L8y o

¥ B-102: (6-(1F3&Z-1-4) ¥ 8| d-3-Q ) v gho}wl
= | N
H,N N

r\l

B-102
A 6o wel (6-(14-¥EtE-1-9) 98 d-3-d)Heoltl & 6-F 22U IE|IYEZHZFE 3 oAz A A
zaktk. NS (BSI) m/z 175.2 [M+H] .

ZFZHA) B-103. tert-%4E 3-(1-(4-(opr|=rmlE) ¥ Q)- 19 gE-3-Q) g H g d-1-9l 2 EA g o] E

H,N /N\ NBoc
B-103

AN 116wk, tert-%8 3-(1-(4-(obv=mg) #H ) -1UF9] g3-3-2) v F g d-1-7t 22 A g o] ES  3-

(L9 2tE-3-2) 9 H el tefolenZaatolu2iE A%atATh. NS (ESD) m/z 357 M1

FOA B-104. 9-(4-ot7| =i )-2-(2-0) A Z 2P )-7-HE-7,9-t) 30| E2-F FH 8-

NHBoc NHBoc

NH,
o) /o]
and MJQX \N/{J@
(&( N DIAD, PPh3 N

~N
MeOH A 2
A 1

B-104

4

94 1. tert-BB(4-((2-(2-0)|A X 2D d Y )-7T-HE-8-&4-7,8-L3} | E2-9FFH-9-A )W &) # ) F}ul o ]
E
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[1123]

[1124]

[1125]

[1126]

[1127]
[1128]

[1129]

[1130]

[1131]

[1132]

[1133]
[1134]

S=50dl 10-2708936

A 340w} (DAl 300 71AE) tert-FE (4-((2-(2-9] 13_) 8-2 -7 8-T]5lo| = 2 -9f-F & -
o-d)ve)Hd)7Mulvlo| EE ALE3  tert-FE  (4-((2-(2-9] Hd)-7-me-8-24-7,8-T] 50| =& -

OF-F-9-) v ) d)Ftule o) ES B PR FASATH NS (BS) m/z 474.2 [MH] .

P

D=

l’>
m& “h

D=

v 2. 9-(4-otm A )-2-(2-0AX 2 hH Y )-7-HE-7,9-t)o| =2 gL FHU-§-
Ao 360 uhEl 9-(4-ofv|im Wl )-2-(2-olAZ 2 A d)-7-HE-7,9-t3lo| Z2-GFFH-8-S A 113
224 25390, H NR (300 Miz, DMSO-d;) & 8.54 (s, 1H), 7.63-7.35 (m, 3H), 7.30-7.25 (m, 1H),

7.05 (d, J =8.1 Hz, 2H), 6.48 (d, J = 8.1 Hz, 2H), 5.07 (br s, 2H), 4.86 (s, 2H), 3.56-3.42 (m, 1H),
3.42 (s, 3H), 1.15 (d, J = 6.9 Hz, 6H) .MS (ESI) m/z 374.2 [M+H] .

ZZ7A) B-105. 2-(2-olAZ 2 Y )-7-HE-9-(4-(vo}n| =) d)-7, 9-t] B} | =2 -FF- FH-8-2

NHBoc NBoc NH

o] o) o)

AN AN AN
w4 {3 {3
N N NaH, Mel N N TFA H\/N
—_—
NE /EN cFAH 1 N N kA 2 NE /EN
B-105

A 1. tert-H¥ (4-((2-(2-012A=Z =29 9d)-7-HE-8-24-7,8-0dlo| E2-9FFA-9-)E)H ) (&) 7}

Hlgo] E

AA e 9o 7]EmE FAE ARSI rert-FE(4-((2-(2-0) AZ 2 Y )-7-1 & -8-2 42-7, 8-T] 5} o] = B -9f-5F
AywE)HA D) (HE)FIH I ES  tert-HY  (4-((2-(2-0)AZ 2 d)-7-HE-8-54-7,8-U] o] =& -

O FR-9-9) W e)# ) Fhube o] E = e A zakgith. NS (ESD) m/z 488.3 [M+H] .

97 2. 2-(2-°|AZEA I E)-7-HE-9-(4-(HEo}r| =) )-7,9-1 3} o] = 2 -GH-F 1 -8-2

Ao 369 uwlg} 2-(2-o]AXE A )-7-HE-9-(4-(H o} =)Wl A )-7, 9-t] 5fo] = 2 -8 FH-8-22 tert-
e (4-((2-(2-o]aZ 2| d)-7-WHE-8-54-7,8-T]3}o] =2 -94-F-9-¢) W E) dll ) (M E ) Fhipe o EZ F
B A1zat9ch. H MR (300 MHz, DMSO-ds) & 8.54 (s, 1H), 7.54-7.38 (m, 3H), 7.29-7.24 (m, 1H), 7.13

(d, J =8.4 Hz, 2H), 6.45 (d, J =8.7 Hz, 2H), 5.64 (g, J =5.1 Hz, 1H), 4.88 (s, 2H), 3.55-3.46 (m,
1H), 3.42 (s, 3H), 2.62 (d, J =5.1Hz, 3H), 1.15 (d, J = 6.6 Hz, 6H).MS (ESI) m/z 388.2 [M+H]+.

ZF7HA) B-106. (2,6-UEF Q2 2-4-(1-HE-4-(EEZF L 2WE)-UFo| v t}=-2-4) 3 d ) v gto} Tl

CF,
NTX
F ! N
\
H,N
F
B-106

, (2,6-05F L2 4-(1-HEA4-(EZ EF L2 e )- o ngE-2-d) 7

=74 B-239] Z=A|9}F GAFS whal o
D A [ e LY

el e 2 6-UZFQ
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[1135]

[1136]
[1137]

[1138]

[1139]
[1140]

[1141]

[1142]
[1143]

[1144]

[1145]

S=50dl 10-2708936

F7HA B-107. (3-E2FL2-4-(1-YE-4-(EFYEFLLEHE)-IFo|v|tE-2-d) Fd ) v gol7l

B-107

Z74A) B-239 ZA 9 fA}8t WAooz (3-Z R0 Z-4-(1-WE4-(EgZF o2 v E)-1H-¢o|u|t}E-2-4)Hd)
detolyl S 3-EReR-4-yeUdzUELdR Y 34 13224 A%, NS (ESD) m/z 273.6 (M1

I

Z=7H4) B-108. 2-(2-EZF 2 =¥ dd-3-9)-9-(4-(1-Hd-4-(EF ZF 2 2" )-1H-o| | t}=-2-9 )l & )-7,9-1)
3lo| == -gH-FU-8-

N
g @ 'y
Fsc N/)\©\ ree )\D\\ e
N__N.__Cl N
o< [ hd PAAMPHOS, KOAC 73
NS N EtOH, N
H

MW 120 °C

B-49 B-108

Ao BEgA Bz @)y f4% 30 mL vlo]A R olB BEHo] 714 B-49 (1.5g, 3.67mmol), (2-ZF
2298 d-3-d)5A (2.585g, 18.35mmol), OFAE *J%E (792mg, 8.07mmol), EtOH(15 mL), =(3 mL) H
PAAMPHOS (260mg, 0.37mmol)S Ftl. =53 &35S 120TolA 4417 F<t vlo]azdolu AR 719319
o 79 RER YAAZ &, 9hg EFES 0%40}1 ag 3 AF sA FFAHT. ARES AYAE A
2utEdd (1/10 MeOH/DOMZE &El3h) & AAstxn, YHES C18-94 Ag7ta m=zvtEaly] (30% WA
60% SFHNEYEZ/E(10mmol NHHCO)E S3hH 2 Z7l2 AAse] 564mg(33%)Y] 2-(2-ZF o 218 y-3-9)-

9-([4-[1-ME-4-(EgEF 2w E)-1H-o| v thE-2-d 15 d W E)-8,9-t| o] =2 -TH-F 8- A uP &
24 589, H NMR (400 Miz, DMSO-dg) & 11.70 (s, 1H), 8.56-8.53 (m, 1H), 8.45 (s, i), 8.33 (d,
J =8.00 Hz, 1), 7.91 (s, 1H), 7.70 (d, J = 8.40 Hz, 2H), 7.56-7.49 (m, 3H), 5.14 (s, 2H), 3.76 (s,
3M).MS (ESD) m/z 470.2 [MHI]

FZHA B-109. (4-(2,5-HHESALE-4-L) ¥ d) v gol7]

\>*° »,*0 §/_°
Br, N~ H,, N~
_HOAc _AcNH, Zn(CN) 2t (Raney) HZ (Ni)
cf cf tBuXPhos Pd G3 NH3/MeOH
A1 A 2 tBuXPhos 1A 4

Br £t 3 N H N
B-109
A 1. 2-B2R-1-(4-BERd)T2H-1-2
-(4-BRREADZ23-1-2 (10g, 46.9mol) ! oPHEAH20 nL)o E£FES HE (8.2g, 51.3mol)S A7t
ato] Agjstal, 5% §4E 25ToA 247 Feb wiksigitt, g EFES £ (100 mL)el 2iL, EtOAc (3
[

X100 mL) 2 FE39Y. f715S 23sta, ¥ SMUEFT A AxA71a, AFsta, JAF stol] FFA
71 A7t A a2vetE 2y (1:10 EtOAc/PEER &322 AAsle] 5.0g (36%) ] 2-B B R -1-(4-B 2R d)x

23108 B4 DPERA S5 HNR (400 Wiz, CCLy) § 7.96-7.77 (n, 2H), 7.72-7.54 (m, 20),
5.21 (q, J = 6.6 Hz, 1), 1.89 (d, J = 6.6 Hz, 31).
G 2. 4-(4-B 2 RAY)-2, 5SS ALE
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[1146]

[1147]

[1148]

[1149]

[1150]

[1151]

[1152]
[1153]

[1154]

[1155]

[1156]

[1157]

[1158]

[1159]

[1160]
[1161]

S=50dl 10-2708936

2-HRH-1-(4-BERHAd)Tagd-1-2 (4.0g, 13.7mmol) L ol Eolm= (814mg, 13.8mmol)e] E3ES 135
TollA 1A17F Bt 7kgeiinh. F9 =2 YZ4A7 &, ubg EES ¥3ld W E &

B3, Et0Ac(2X150 ml) 2 FZ3IQItt. §715S 23eta, 5 FAUEFEAA AxA73, AFdsta, T
sl HEA71 AEstd A2vtE2E)9(1:10 EtOAc/PER &) & AAIske] 2.3g(67%) 2] 4-( A

+

i
Iz
fl

2,5-tHELAES AN ugE2A =559k, MS (ESI) m/z 251.6, 253.6 [M+H]

97 3. 4-(2,5-E A E-4- L) FYEZ

A 179] @A 4ol wpEl 4-(2,5-UHEZAIEZA4-UHMZYUEZH S 4-(4-B 229 )-2 5~ E3ALEZ 5
A5k, NS (BSI) m/z 199.0 [M+H] .

27 4. (4-(2,5-tHEEAE4-A) Hd ) v gtol ]

Ao 89 ©@A 30 whg} (4-(2,5-UHESALE-4-d) Hd ) Hgtoll S 4-(2,5-UHE A E-4- A HFUEH R
e Az NS (ESD) m/z 203.2 [MHI]
ZZHA) B-110. 1-(3-(2-(4-(otr| =) ¥ d )4-(EHEZ 2 2 Y )-1Fo| v t}Z-1-¥ ) oA B P -1-< ) of| EF-1-

CFs CF, FoC CFs

o X H,. )}
N/g Hel N\/\S )J\c, N\)? 2l (Raney) HE(N) N

N N ] NHy/MeOH N
b £t 1 b DIEA N 3} ° bN
=,
NBoc NH  ctH 2 ) o
HCI NG o

NC NC H,N

B-110

P 1. A-A-(HAEHA-3-9)-4-(EFFQ 2HE)-VFo|v|fE-2-H XU EY 3Jjo|=zFEdo|=

tert-58  3-(2-(4-Aoldd)4-(E ZF 2 E)-1Fo v thE-1-Y) oA el -1-7l 25 A o] E  (1.0g,

2.54mmol) % HCI(T]ZAF Z 4 M, 10 mL)] TFES F9 2%olA 2A3F o kst 53 ZdES
2F 3ol sFAIA 0.9g(mAA S 4-(1-(o}AEH-3-Y)-4-(EgZF 2 2 e)-1H-o]r|t}F-2-Ld )z EZ

+

slol=2F 2 o] =g 244 QURA 53T, MS (ESI) m/z 292.9 [M+HI]
v 2. 4-(1-(1-otNE oA E| 13- )-4-(E EF 0 v e)-1/foln|tfE&-2-¢ Ml EH

AAel 519 WA 20] mek 4-(1-(1-obA DA H-3-2)-4- (2 EF- 2 &) -1H-o] vt} -2-) M2 EL &
4-(1-(FAE 9-3-2)-4- 2] EF 0 2 €)-1l1-0] P] t} E-2- ) Wl 2] = sfol= g FReto] = 2|

Azskeeh. NS (BSI) m/z 335.0 [M+H] .

7 3. 1-(3-(2-(4-(or| =H ) F ) -4-(E EFF L 2r2)-1Fo|r|thE-1-A ) oA E A -1-¢ ) o &-1-2

Andl 8o @7 3ol weh 1-(3-(2-(4-(obulmm W) )4~ (2 EF2 2 )~ o] H - 1-2 oAl gl -
=)o eh-1-22  4-(1-(1-obA P oAl 1-3-91)-4-(E ] EF- Q. 2rl&)- Lol rthE-2-o M 2 EL 2 e &

AEFSTE. NS (ESI) m/z 339.0 [M+H] .

A B-111, 1-(4-(olv=d€g)dd)-5-vE-1H-FFE-3-FI12ERYEY = FZHA B-112, 1-(4-(o}u|=HE)
Hd)-3-vE-1-gg&E-5-Fl12R JEE

CN
= =
N_/ N
HZNv©/ HzN\/©/ CN
B-111 B-112

Ao 159 whgt 1-(4-(opn| v e) s d)-5-vE- U9 2E-3-7t 2R YEY 9 1-4-(orave) 3 d)-3-v e
ApseEslEndEde of 11 ERES 1dgE-3 2 Ed gald suE-1gsgE-3-rh2uy
Eg9 Abgsbe] Azardh. NS (ESI) m/z 212.9 [M+H] .
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[1162]

[1163]
[1164]

[1165]

[1166]
[1167]

[1168]

[1169]

[1170]

[1171]

[1172]

[1173]

S=53 10-2708936
Z7H4] B-113. 4-F22-2-(2-0)422 2977 d-3-49)-5-JEZT I

cl
N —N

ON{\

2 — W

B-113
AAje 210 weh 4-SFR2-2-(2-0]aZ 2V d-3-)-5-HERI VS T B2R5-E AzE3ITE. NS
(ESI) m/z 279.0 [M+H] .

Z7A) B-114, 2-(4-E2=JId)-1-"dE-1,2-t3lo| =2 -39 F=E-3-& 2 =744 B-115, 1-(4-E2RHY)-
5-v| &A| -1 2=&

0 o
EtO,C,
HCI = )
EtO OEt 7\—\—
HaN-wy J\fL NH OJ\:’\NH ’N\ A /F\N
OEt 07w NaOH Mel, KoCO3
K2COs © EHA 2 Bt 3
Br ErA 1 Br

Br
B-114 B-115

o7 1. dE 2-(4-B 2R ¥ Y)-3-24-2,3-T5o| EE2-1FHHE-4-FIEEAFo|E

(4-BErd)ste]l =gl slo|l=2F 2 2to|=(10g, 44.74mmol), EtOH(500 mL), ¥HAFZ-E (31lg, 224.30mmol)

1 told 2-(oEAMEA) LR Y] E (10.2g, 47.17mmol)e] EFES 80Tl 18417t H<F mytalgitl. 39

CTEZ YA &, EFES AT StlA FFA7I, B (200 L) F BARAZ]AL, 183 pHE 2N HCIE A

3] 7 gl 9lste] 42 ZAIAY. 58§98 EtOAc (3%200 mL)E FE3, f7] T& Z§A7IaL,

T B ES oA AxAl7lal, odtetar, X1 dtellA wFHAIA 18g (WA ddE 2-(4-HERH)-
4-

[e}
3-E2-2,3-t3lo| Z-1H-Y g EA4-FI2EH Ao EE ofFL HA u¥EI A F5A. NS (ESD) m/z

311.0, 313.0 [M+H] .

r_{

o7 2. 2-(4~-E 2R Y)-1,2-t]slo| =2 -3/ ¥ & E&-3-&

e 2-(4-B2R¥d)-3-54-2,3-U 30| E2-1TE-4-7l2E Ao E  (8g, 25.71mmol), NaOH (6.24g,
156.0Immol) 2 &(156 mL )& E3ES 125TolA 4A1ZF Bt wwkeint. 9 SE=74A] YAAIZ §, &9
pH & &FH HCIZE 3.50 5] 243, 53 EFES Et0Ac(3X500 mL) 2 FZ3I8th. 7158 =%
stal, ¢ UEF AHolE A AxA7)a, ozt @ JF Sl FFElth. FES Ayt 220E
229 (30% EtOAc/PEE &EFHE AAste] 4.5g(70%)] 2-(4-BE2RHY)-1,2-1]sl0| =2 -3 g} E-3-&&

A THEZA FEFGTE NS (BSI) m/z 239.0, 240.9 [MHH] .

g7 3. 2-(4-B2EJHd)-1-1E-1,2-t]3 o] =E2-3-H#HZ£-3-2 T 1-(4-H 2RI )-5-HEA -V ==

2—(4—H§Uﬁﬂé_)—1 2-tjslo| =2 -3H-y] gt £-3-2 (4g, 16.73mmol), ZH FIEHUYC|E (11.54g, 83.50mmol),

5 (96 nL,) 2 tween-20 (4 mL)9] EFES F9 %o ofo]o gl (11.88g, 83.70mmol)e] A7} Az
o}ﬂ, aEa 5 %?&%% 2 AZF Eor mwkskgitt. Wk &S EtOAc (4x50 mL)Z F&E3tal, 7] &
S sk, FF FUER A dx:Ara, odstar, agar I stelA sHAIZT. AREs At
A 3 2vlE 9] (9-100% EtOAc/PE«] T 2 %E]?:P)i Akl 1.8g (43%)¢] 2-(4-B 2R d)-1-We-1,2-
tsto] w2 -30-9 2t E5-3-25 I|MA AP EEA, 2E]al 1.5g (35%) 9 1-(4-HERHE)-5-v| EA-1H-9 2} &5
A 0 dRA F53GIT.

2-(4-B2rHd)-1-vg-1,2-tsto| =2 -3F-FF=-3-2 (50% EtOAc/PEClA Ry = 0.1):'H NWR (300 Miz,
(DOD) & 7.81 (d, J = 3.5 Hz, 1H), 7.77-7.68 (m, 2H), 7.38-7.27 (m, 2H), 5.52 (d, J = 3.5 Hz, 1H),

3.30 (s, 3H).13C NMR (300 MHz, CDsOD) & 167.8, 146.4, 133.8, 133.7, 129.2, 123.2, 96.2, 37.5.MS (ESI)
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[1174]

[1175]

[1176]
[1177]

[1178]

[1179]

[1180]

[1181]

[1182]
[1183]

[1184]

[1185]
[1186]

[1187]

[1188]

SS53d 10-2708936
n/z 253.0, 255.0 [H].
1-(4-B 22 Hd)-5-0 Z X -1 &=F (50% EtOA/PEIA R, = 0.7): 1 NMR (400 MHz, CD:OD) & 7.57 (d, J =
1.4 Hz, 40), 7.50 (d, J = 2.0 Hz, 1), 5.83 (d, J = 2.0 Hz, 1), 3.96 (s, 3H). C NMR (400 MHz, CD:OD)
§ 156.9, 140.0, 137.4, 131.7, 123.6, 119.5, 85.9, 58.4.MS (ESI) m/z 253.0, 255.0 [M+] .
AAd 29. FZHA B-116. 2-(4-(otm=rE)Hd)-1-HE-1,2-0)3lo| =2 -3}-F FE&-3-&

- N
I T
CN)z N 2+ (Raney) L2 (Ni)
Pd(PPh3)4 NH3, MeOH
DMF
EtA 2

EtAl 1 CN H:N

B-114 B-116

g7 1. 4-(2-HE-5-L4-2 5-t]ato]| = 2-UFH E-1-)MEUEY
AN 259 @A 50 W} 4-(2-WE-5-24-2 5-T)slo| E2-1FgtE-1-d )X U EZS Z7H4) B-11425-H
w1y E2A I NS (BSI) m/z 200.1 [M+H] .

g7 2. 2-(4-(ohr]=re) s d)-1-vE-1,2-t)3lo| = 2-FF ¥ &} E-3-&
AAd 89 WA 34 wet 2-(4-(olr ewE) | d)-1-HEd-1,2-t]8}o]| E 2375 &} Z-3-2-8 4-(2-H| D -5-L &
2 5-tdlo| =2 -1u e E-1-A) MR EL R 4 0A2A F5AT. NS (ESI) m/z 203.7 [MH]'

A B-117: (4-(5-HEA - EE-1-¢)dd ) v stopal

B-117

A 299 Wl (4-(5-HE A -1 2HE-1-Y) Al ) vl gtolnl & 744 B-1162 58 A 233tk NS (ESI) m/z
203.7 [M+H]'.

ZHA) B-118, 1-(4-(1#1,2,3-Eo}&-1-d) D) sl &-1-2 El ZA) B-119,
1-(4-(2K1,2,3-Edo}l&-2-d) s d ) ol gt-1-2
B = N=
il A/N\N h‘l‘/N/>
O +
B-118 B-119
AAd 59 w@A 1o wab 1-(4-(1H-1,2,3-Ed]o}Z&-1-d) 3 d ) ol &h-1-& = 1-(4-(2H-1,2,3-Eg]o}Z-2-9) 4

o]
Do ek-1-2& ZA 3t BF-TLC (1% WA 50% EtOAc/PEZ &3 = w23t 3itt.

1-(4-(1F1,2,3-EF o}Z2-1-A) A Q) e &-1-2 (Rf = 0.2, EtOAc/PE = 1/1):'H NMR (400 MHz, CD:OD) &8.66
(d, J =1.20 Hz, 1), 8.22-8.19 (m, 2H), 8.06-8.02 (m, 2H), 7.93 (d, J = 1.20 Hz, 1H), 2.66 (s, 3H).
MS (ESI) m/z 188 [M+H] .

1-(4-(2F1,2,3-E & o}Z-2-) H Q) o &-1-2 (Rf = 0.7, EtOAc/PE = 1/1): H NMR (400 MHz, CD:OD) & 8.23-
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[1189]

[1190]

[1191]

[1192]

[1193]
[1194]

[1195]

[1196]
[1197]

[1198]

[1199]
[1200]

SS=50dl 10-2708936

8.20 (m, 2H), 8.17-8.14 (m, 2H), 7.99 (s, 2H), 2.65 (s, 3H). MS (ESI) m/z 183 [M+H]+.

Z7HA) B-120: 1-(4-(1KF1,2,3-E&o}&-1-¢) = d) o e-1-o}7l

o o
N\ ChA| 2-3, Ex. 5 N\
H,N

[0}

B-118 B-120
AAld 59 @Al 2 WA 30 whEl 1-(4-(14-1,3-Ego}&-1-d) Al d) ol gk-1-0}ul & F3HA| B-118Z F-E] 34
2HE2A A5, NS (ESI) m/z 189 [M+H] .

F7HA B-121:1-(4-(2#1,2,3-Ego}E-2-4) s d) o &-1-o} 7l

D) D
N-y/ B 2:3,Ex.5 N-\’

_— -

[o]

H,N
B-119 B-121
e 59w A 2-39]  wEh 1-(4-(2/-1,2,3-Ego}E-2-)Fd)olg-1-0o}uS  F7kA]  B-1192H-E
Az, NS (BSD) m/z 189 [M+H]'
34 B-122. 2-HER-1-¥W9-4-YEZ-1F-o|n &

HN™N NO,  NaH,Mel . NTH—NO;
R P

DMF

B-122

DMF(100 mL)elA] 2-B 2R -4-UEZ-1jFo|nttE (10g, 52.09mmol)e] &
AHE | 2.53g, 62.83mmol)S 0CoA ZFA H7lste] A gssict. =8 &
o] @ = EH(8.93g, 62.89mmol)S u7}o}1 5T GAS A2oA] 164]7L .
+/= (400 mL)oll R, 53 JAAES oFste] FH3AL WAkl AxAA 8.8g(82%) 2] 2-

YER-1folutEe M 1382 S50 NS (ESD) m/z 205.7, 207.7 [MHI1'.

o
£
of
o
S
=
o

ZF7HA) B-123. tert-%4E 4-(1-(4-(opr| =g ¥ Q)- 19 gE-3-Q) g H g d-1-l 2 EA g o] E

BOCNQ\_<N/\|/\I
B-123

AAld 7ol Wt tert-FE 4-(1-(4-(olr| v e) ¥ d)- 141 2}&-3-L) A H 2 d-1-7I 2 5L Y| EE 3-HIZE-
UFsletE25E 84 ooea Azagdth. NS (ESD) m/z 357 [MHI] .
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[1201]

[1202]
[1203]

[1204]

[1205]

[1206]

[1207]

[1208]

[1209]

[1210]

[1211]

[1212]
[1213]

S=50dl 10-2708936

F7HA) B-124. [4-[5-MEA-3-(EEZF L 2HE)-10-5 gZ-1-4 1Hd 1= golql

o O CF, CF,

Ny N= Zn(CN),, Pd(PPhs), N=
HCI 2 N/ > N/
5 NaOH, EtOH /@/ DMF, 80 °C O
r
Br NC

OH
A £ 2

E}I-I(Raney) L& (Ni),

N= N=
NaH, Mel
_ NaH, Mel _ ,a ) x.?
MeOH LH NH
H,N o

Bl 3 Bt 4

9 1. 1-(4-B2rHd)-3-(EaZ2 e 29 d)-1/ 3 &ZF-5-&

(4-BErHd)sto] =gtz stoleaFZelol= (7.4g, 33.1lmmol), EtOH(200 mL) 2 NaOH (1.35g, 33.76mmol)
°of EFES T 2=eA 307 w< WPoWE} HE 4,4 4-EfEFOE-3-SANEHo]E (6.89,
40.51mmol) & H7}stal, 53 & 90Tl A 16417 FF wnkslgich. 9 2=7k4 WA § & U
H| 2 ¢] NaOH (2.70g, 67.52mmol)E }6}1, FET TIES QOTAA F7t2 1A T mukelgdr)t. F¢
227 JZAAR F, E(200 nL)S H7FSta M A4ES H7Fske] pHE 4-50) WEo] A AH

FET gAs EtOAc (3%x500 mL)o.2 FZsla, F712S xgsta, T4 PRV EFNAA AxA72, g3
il AF 6} o EFAZG. AFES Aestd IEetE2H9(1:7 Et0Ac/PER &E3HE AAlsted, 4.1g(40
%) 1-(4- UJﬂé) S(EEFo2ve)-1H-9#E-5-5 A 1PE2A 5390 NS (BSD) a/z

306.6, 308 [M+H]

7 2. 4-(5-8lo| EEA-3-(ER EF 0 2u]e)-Ur¥aE-1-9)MEUEY

ANl 259 @A 5l whe} 4-(5-3to] EBA-3-(EEF 0 2uE)-1FY e E-1-) M2 ED S 1-(4-B 2R
d)-3-(2g ZF e wY)- 1T etE-5- 2 E A% A oAz Axsgrh. NS (ES]) m/z 253.6 [WH] .

g7 3. 4-[5-3o|EFA-3-(EHEF 2 E)-1#&E-1-A|NEUEL
ANe 9o 71%E ZAd uheh, 4-[5-vEA-3-(EYZEO 2uE)-11-9eE-1-A MU ELS 95% FEE
24 5890 NS (BSD) m/z 268.1 [M+H]'.

7 4, (4-[5-HIEA-3-(ETZZo =W 8)-1/9dE&-1-d ]9 d ]9 o}l
A 8o ©A 3o wel, [4-[5-HEA-3-(EgEFo2dE)-1H-¥&=-1-d ] d v gtolil & 32 0 A7 A
SE39ITE. NS (ESD) m/z 255.1 [MHI-NH,] .

F7HA B-125, [4-(3-E2E-5-WE-1FYgE-1-d)dAd [ eolql & F7HA B-126, [4-(5-EE=2-3-WE-1#F
o 2hE-1-9) g e gho}a)

B-125 B-126

Ao 150 whet -EFR2-5-WE-1UFEEEEE EUstY, [4-G-F22-5-WE-1FTgE-1-d)dd [ d &
olulz [4-(5-F22-3-WE-1-3gE-1-d)dd | gelrle] o 1:2 EFEFS A 2Y=ZA F53I. MS

(EST) m/z 221.9 [M+H] .

- 170 -



[1214]

[1215]
[1216]

[1217]

[1218]

[1219]

[1220]

[1221]

[1222]

[1223]

[1224]

[1225]

omn
J
Jm
Qﬂ

10-2708936

F7HA B-127. [4-(3,5-YHE-1UF¥2E-1-d)Alo| 284 v gtol 7

m
0
(o] pyTsOH
o %] T o X =X
o o 032003

£ 1 Bl s
B 2

-BuOK
EtA 4

_ TosMIC N H,N N
A O
= —

B-127

=

97 1. 1,4-HSALAI 2 [4,5]H|3-8-¢ 4-wEdAl-1-HF o] E

1,4-T] A AT &[4 5] 67H-8-2 (10g, 63.21mmol) 2 I2jd (150 nL)eo] EFES

FRFo|= (14.6g, 76.58mm01)i #7}ste] A e shaL, :L;qL FEY gNS 1647 Bt wuks)

WS- EEES & (200 mL)o Far, ZElal EtOAc (3x100 ml) & FE39t. #7158 =838k, 0
100 mL), WM TEAMGEF £9(100 mL) ¥ F5(100 mL) 2 A& oz A4S o, F¢ iy

AxA713, At AF st =F2AAT. FAFES AEstA F=eE 89 (1/3 EtOAc/PEE &
A3t 14g(71%)4 1,4-T)SAL 2T 2 [4.5] 6| 2H-8-¢ 4-vEulAl-1-&X o] ES 3|9 ﬂﬂgiﬂi TSt

MS (ESD) m/z 141.0 [M+I-TsOH] .

e J}o

ol\lt

g7 2. 1-[1,4-t] &A1A9 24,519 2H-8-9 1-3,5-t]H & -1 &

1,4-tA 20 2[4 5] 82-8-9  4-wewlAdl-1-&FYo]E (8, 25.6lmmol), 3,5-UidE-1H-¥&}= (9.75g,
101.42mmol), DMF 150 mL) ‘;‘ GabAl g (17g, 52.18mmol) 9] EFES 100TolA 443 B¢t mutsldty, 9
SR Yz F g EES E (300 mL)ol] i, 28]ar EtOAc (3x200 mL) 2 FE3k. #7158 =
Feta, 7 YEF HHCE Aol dx:A7|a, 43 2 AT steA 53T, ARES Ay a=20)
ET9(1/2 EtOAc/PER &283hHE AASte] 2.5¢(41%)Q 1-[1,4-TI AR 2[4, 5]H7H-8-U1-3,5-t] || & -

-T2 34 ooz F=a9th. NS (ESI) m/z 237.0 [M+H] .

£ 3. 4-(3,5-HHE-1F ¥ 2tE-1-¢)Alo| E2 F3-1-2

-[1,4-0) 5229 2[4, 5] ] 2H-8-2 ]-3, 5-H m & -1H-9] 2} (2.36g, 0.01 mol), okAlE (30 mL), &=(30 mL) %
ok —anﬂ@;@ﬂ °]E (5.02g, 0.02 mol)®] EF=S 65Tl WAl awwtapgict. 9 2x=2 Y41

1k FEE & (50 mL)ell R, 123 EtOAc (3X100 mL) & FE3c. §715& 2Fsta, ¥4 UE
Aofo]E Aol M Zﬂék]ﬂz, olzt 8 AE stellA wFeAT. AF=s gyl A=vtEIH9 0 WA
40% EtOAc/PE® &elghH= AAste] 1.1g(57%)°] 4—(3,5—3}01“ﬂ‘%—lH—ilE‘r%—l—%)*}ﬂ%ii’“&—l—%% 24

Q& =3k, NS (BSI) m/z 193.2 [W]'

o oir
o =

it

-1 4

| j(d' =)

e 4. 4-(3,5-0 W B-1UF 9 BE-1-9) Ao 22 8a-1-stz nEY

4-(3,5-TH g -1H-9 &Z-1-Y)A}e] F 2 A-1-(1g, 5.20mmol), o€d FFZ tdd oHE(30 mL) L

EZAMHETY o]AAol}ol=(1.32g, 6.76mmol)S 0Tl ZF tert-FSA1= (1.34g, 11.94mmol)Z Z:—ELW
@7}0}04 APsln F9 Lwx] 7+eE A A, 3/\17} T A7) NS E(150 mL)ol R EtOAc(3X80 m
L= FE33t. f715s 27staL, 7 HEF AuolE oA dxA7]a, 3 2 3 stelA 5533
o, ARES AgIHE aZefEada(1/2 EtOAc/PEi L2182 AASte] 600mg(57%, 4 2d)e] 4-(3,5-t
He-1-F g&-1-g) Aol 2R AL-1-7F 2R EL S A2e Edx o|JAAY] Ed==2A4 F53300. NS

(ESI) m/z 204.2 [M+H] .

£ 5. [4-(3,5-HHE-1/F32}E-1-F)Alo| S 2 A4 [H| ghol 7l

Az 297 st 100 mL S vie ZekAFo A 4-(3,5-THE-11-1 g} E-1-U ) Alo] F 2 -1-7t 2R U EY
(500mg, 2.46mmol)<S THF & B &9 (1 M, 8 mL, 8.00mmol) o2 A s, 53 fME F9 LA
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[1226]

[1227]
[1228]

[1229]

[1230]
[1231]

[1232]

[1233]

[1234]

S=50dl 10-2708936

AT, 3 AIZE F, MeOH(20 mL)E F7Fsle] vk E9ES AN, 53 EFES F9 22004 30
T wdkgk og 3F s FHAIFT. ARES At A26ED a} 9 (1/10 MeOH/DOMZ &8]3HE A
Alste] 320mg(63%, A )l [4-(3,5-UdE-1H-T 2}E-1-A)Alo] 2 & A [ gtolvl s A~ 3 EAA o]y
AAe] EFEZA FE590H. NS (ESI) m/z 208.2 [M+H]'

l-'\l

bA) B-128. 1-(4-(1-"|E-4-(EZ S F 2 E)- 1ol v tdE-2-d)3d) o &-1-o}7)

N-_CFs i MeMgBr H,N N__CFs
ot T
N ji. LAH N
/ /
B-21 B-128

A &, F3A B-21 (500mg, 1.99mmol)e} THF(5mL)2] &S 0TColA THF(4nl, 4.00mmol) 2| wWe H}l
HREwuo]=o] Q) &5 Hrlete] Attt W7 $hund &, £53% i?z 55 ocoﬂﬁ 1/\17F e w

HHekal 60Tl A IAZE <k wRkslgith, 0C7kA] WZA 7l %, THF

4.00mmol)-& H7lskal, 5% EFES T 2274 AAE] 7F2HA g o

N
o
)
i
do Hr ¢
B
i‘l
e
-1m
L
=
oo ¢
©
&
?

Aok, F9 Sxz Y4AZ F ) 93-S NaS0, 10 B0 (1g)9] H7tel ot AAA 7|, g F58 TTdE
S s, JAF shdA FEEPT. AFEL (-GN AYFA aEatE 19 (5% WA 40% oA EUEZH/

(0.05% TFA) 2 gesh) = 2 7 5} o 348mg(65%) ]
14 E 422 252 2l l-o vl ohe-2-2 Y ol e-1-opul & @4 mRERA F5a%t. NS
(ESI) m/z 270.1 [M+H] .

=
o

F7HA B-129. [4-[1-A}o| S22 24— (EFEZF L 2WE)- 1o tE-2-d [=d | v gol7l

F5C. F5C F3C
= >—soH, Ty =\

N
N. _NH N._N H,, —J
Cu(OAc)z: py  2iu(Raney) LA (NI,
22-imed MeOH L NH
DCE, 70 °C o 8
CHA 2

B-129

g 1. 4-[1-Alo|Eg2x 2P 4-(EFEZF e 2rE)-1f-olnt&-2-A XU EZ

500 mL i vle ST 4A BAA(3g), F7HA B-20 (1g, 4.22mmol), T (I1) olAlEle]E (2.3g,
12.66mmol), DCE(200 mL), Ale|E=IZHEAF (1.1g, 12.8lmmol), &Y (1.33g, 16.8lmmol) 2 2,2' -ulo]
T d (1.3g, 8.32mmol)] E3}ES 70TCAA 16A1ZF &t wwkasict, +9 252 d74A7 F, jkg 235
< DCM (200 mL)o.Z 3Astar, o7star, 1g)a [F sholA EF38ltt. FES A7 A2vE 1)
(0 WA 30% EtOAc/PER &3 & AAlste] 356mg (30%) 2] 4-[1-Alo]ERZ2A-4-(EYZF L Zrg)-11-9]

nttE-2-9 Mz UES S G4 p¥EeA FSardnh. NS (ESI) m/z 278.1 [M+H]

g7 2. [4-[1-Alo] E2 X2 H4-(EIZF 0 v d)-1H-o]v]|t}E-2-¢ [ = d | H gto}H]

Ao 82 WA 3ol ulg} [4-[1-Al0] 22X 2 A4 (EYZF o 2re)-11-o|n|t}&-2-d |3 d v gto} 1 & 3HA1
nHEZA FSach. NS (ESI) m/z 282.3 [M+H]'
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[1235]

[1236]
[1237]

[1238]

[1239]

[1240]

[1241]

[1242]
[1243]

[1244]

[1245]
[1246]

[1247]

S=50dl 10-2708936

ZF7HA B-130. 2-[2-[4-(olm| = E)H L [4-(EYEF 2 )-1Fo| | t}E-1-L | &-1-&

CF, £Fs

N B

| N Ho/\/ r EM(Raney) = (Ni) N\ S
N — 7 = N
H Cs2003 DMF

NC/©)\ 120 °C /©)\ \_\ NH, MeOH \/d\ \‘\OH
e 1 £t 2 HN
B-20 B-130

g 1. 4-[1-(2-30]| EE A E)-4-(EZZZ e v g)-1/Fol v tdZE-2-AHNZUEH

100 mL S ¥tg ZekxFo)A F7HA B-20 (400mg, 1.69mmol), DMF(5 mL), kA4 (1.1g, 3.38mmol) 2 2-
B2 R e-1-& (232mg, 1.86mmol)e EFES 120ColA 16A1ZF & wrRESIIT. 9 22 YA +,
WS Z3ES B (10 mL)ol] B, 28]x EtOAc (3x10 mL) & FE89u. §715S 2381, ¥ YEF A
Ho]E Aol Hx:A7IaL, o3 8 g stolA sFHagl. IFES EFH-TLC(3:2 oMAlH | E/PER &%)
2 AASt 150mg (32%)9] 4-[1-(2-3lo|=FAdE )-4-(ETEF 22 E)-1l-o|n|tfE-2-d W= EH S 3}
A 1Y B FEAT. NS (BSD) m/z 282.1 [M+H] .

) 2. 2-[2-[4-(etrer ) d |-4-(EZ EF e 2rd)-UFo| v tpE-1-A | &-1-&

AN 89 WA 3o wEl 2-[2-[4-(oln =) Hd |-4-(Eg ZEF 2 2ve)-1H-o) v t}=E-1-d | EF-1-2-& 5
A pREZA =390 NS (ESD) m/z 286.0 [M+H] .

}_,

7 B-131: 2-222-7-W¥-9-(4-(1-vE-4-(EgEF 29 E)-1-o| v gE-2-4)il A )-7,9-g 30| =2~
8H-F & -8-2

\ CF
N__O N
M
Nﬁ}N\/@/{N
- |
C|>_

B-131
A 330l whet 2-F R Z-7-w9-9-(4-(1-WE-4-(EgEF 2w d)-1H-olv|thE-2-9)wld )-7 9-t] slo| ==
SH-F R8-S FHA B-49= N E WA meEaA gAstadrh. H NR (300 Miz, CDOD) & 8.25 (s, 1H),
7.70-7.59 (m, 5, 5.20 (s, 2H), 3.78 (s, 31, 3.49 (s, 3M).MS (ESI) m/z 422.9 [M+H] .

74 B-132: (4-(1-WE-3-(ExZF 2 2W9)-1F1,2,4-EFo}E-5-Q)H Q)W eto}7] dlo|=rgado|e

Br. FiC, FiC

HO.__OH />—CF3 =N =N
B N~-N N N— Ny N—
XPhos Pd G2 HC
KaPOa EHA 2
HCI
NHBoc EHA 1 ¢
NHBoc NH,
B-132

P 1. tert-FBU-(1-E-3-(ESEF 2 E)-1F1,2,4-E g o}Z-5-U) A ) It o] E

A 3} WS wlo|do A, 5-BRE-1-HE-3-(EdZFe2WE)-11-1,2,4-Ego}= (0S4 5 0.2 M, 150 0,
30umol), (A-(((tert-F-FAZIE2R D)ol )We)dd) 54N & 0.2 M, 2250, 45umol), AMZE(E
Z 0.2 M, 150¢¢, 150 gmol), XPhos Pd G2 (T4 & 0.02 M), 60.0x8, 1.2 mmol) E XPhos(T] &4+ 5 0.02
M, 900, 1.800 mmol)®] ZIFES 100CHAA 458 F<QF 7148l odrt. 79 2714 YA &, Z3ES Ah
2~EY o FHFAIITL E3E FHAIUEEF(6000)3 EtOAc(600t) Alolol Eslict. #715S EEstx
EtOAc(600u) 2] Al 2 FEEY 233ta Z2FH FEES A4 2EY A ARAA tert-FE4-(1-7E-3-
(EdEFe=md)-1-1,2, 4-Egjot&-5-d) i) 7hitv o] ES 583t
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[1248]

[1249]

[1250]

[1251]
[1252]

[1253]

[1254]
[1255]

[1256]

[1257]

[1258]

[1259]

[1260]
[1261]

[1262]

9 2: (4-A-H2-3-(EgZ

SS=50dl 10-2708936

9 2 E)-1/F1,2,4-Eelo}E-5-A) Fd) v gto}Hl SolermFmolE

tert-5-€(4-(1-Hgd-3-(Eg =
MeOH(10040) 2 4 M HC1/T)2
A (4-(1-vE-3-(Eg =
At

Z74A B-133. 2,6-UEZ22-9-(4-(1-"d-4-(EEZ
A-g-&

H CF,
cl N._© N‘§
|
O
>:N
cl
B-133

Ao 18o] wWet 2,6-tEFEE2-9-(4-(1-HE-4-(ExZ
8- -8~

Fo ZuE)-1H-1,2,4-Ego}=-5-U )l & ) 7}ulH o] E |
AH(T75u) ] EFES 50Tl A] 45+
Fo2uE)-1H-1,2,4-Edo}E&-5-) ) d ) v ete}ql 3}o

] 2-AH(20040)
%‘ sl A FFHAIA

E
Bk g 7, @_i
|jERgwejong S5

Zo 2rg)-1H-o]v|t}E-2-Y )Wl A )-7,9-t] F}o| = 2 -8H-F

2o 2ug)-11-0] | t}F-2-2 )M A )-7,9-T] &fo| =& -
25 714 B-49 2 2 4 6-EEFEE-5-UERZY N

HOoREH Az,

A Ao 30. F7HAl B-134.9- (4o} =il d )-2-(2-0] 2 X 2H ¥ d )-7,9- 3l o| =2 -8 F U -8-&

NHBoc

NHBoc HN,/<

Ex. 35 \ Ex. 36

A 1
HzN

olAZZ I d)-8-&

g 1. tert=F9(4-((2-(2-

EtA 2

A-7,8-t)3tol =2 -9 FH-9-A) v &) d ) Fnldo] E

Ao 359 uhEl tert-H-

O|EE tert-HHd

77 2. 9-(4-opr] =1F)-2-(2-

g (4-((2-(2-°lxz 2 dd)-8-

S42-7, 8- oo ER -9 ¥ -9-<) v &) 3 d ) 7t v
(4=(obu) &) ) Q) Fhulv] o] E 2 2] ST, MS (ESD) m/z 460.2 [+

oA 2 Y)-7,9-H3}o| EE-GFFUA-G-2

A

m/z 360.2 [M+H] .

FZ7HA] B-135. 9-(4-(1K#-1,2,3-Ego}&-5-Y )& )-2-(2-9]

TMS

o H
Kg’b@ e /

A =—TMS N K2CO3
\ —
N zN Pd(PPh3),Cl ' MeOH

cul, TEA MecN NN e 2
70°C
EMA 1

o 369 wE} 9-(4-ofm =l A )-2-(2-0] AZ 2 A HY)-7,9-U3lo| 2 -8F-FH-8-2S tert-F8 (4-((2-
(2-0)AZ R I )-8~ 4-7,8-T 50| = 2-9f-FH-9-A) &) d) 7lutdo| ER FE AT, MS (ESD)

A2x 294 4d)-7,9-t3o| =2 -F-FU-8-&

Y
oy Q/
K\(N

N. N

ot

H9A 1. 2-(2-0olAaX =29 d)-9-4-((EZHBAH) A E )N A )-7,9-UI|o| =2 -FFFH-8-2

Arol B 9171 shd @715 fA1" EaF0lA,
2+ (1.99g, 20.28mmol)
1, (285mg,

4.06mmol) 4.06mmol),
goleolyl  (2.05g,

SR S R

JdEIEZWE A
20.26mmol) % Pd(PPhs),C

QAN F, e EFES AT SlA $EHA/AL, 28w

OMEYUEY (80 nl) T FXHAl B-78 (2g,

, TE(1) olo]et}e]l= (773mg, 4.06mmol), E

0.41mmol)¢] &d& 70TCoA 16417+ Fot

AFEE At A Az



[1263]

[1264]

[1265]

[1266]
[1267]

[1268]

[1269]

[1270]

[1271]

[1272]

[1273]

[1274]

SEE36 10-2708936
B89 (60/40 WA 90/10 EtOAc/PEZ £a9)& AA3t] 150mg (8.3%) 9] 2-(2-0] 232 2w d)-9-(4-((E
g aA2) ol d )l A )-7 9-ts}o| =2 -8-FH-8-22 A uIPEZA F53AY. MS (ESI) m/z 441.2
e
o7 2. 9-(4-dE] QWA )-2-(2-0] A X 2 F | )-7,9-T] 3} o] =2 -/ Fe-8-2

MeOH(5 mL) F9 2-(2-0o|A2Z 23 d)-9-(4-((EgHE A A) o gd)wld)-7,9-t]s}o| = & &
(50mg, 0.1lmmol) ) % ERZFE (32mg, 0.23mmol)e] &MES A4 247 Tk w3l s A3
HA AL, FFES EF-TLC (1/20 MeOH/DCME EE3H = AAlste] 40mg (91%)2] 9-(4-olElddld)-2-

Z2ded)-7,9-t)5ko| ER-GFFA-8-22 WA nPBRA FEHACH NS (BSD n/z 369.2 HH]T'

i)

_8_
Fol
2-o]

{0

By off rlo

~ 0

AA 31: 9-(4-(3,5-UHD-1F9FE-1-9)ul A )-2-(2-0| AZ 2P ¥ d)-7,9-t]slo| =2 - FH-8-& (I-1)

\’j\ cl
T\ N
NN OZNA%: Y—ci
=N NO, \/©/ Fe, NH,CI NH, H\/©/

DIEA, CH4CN, 0°C THF/ EtOH/ H,0

HoN £ 1 c, Bt 2 ¢l

N/
1)
N ﬁ
col

HNJ<J© f@f

EHA 3 Pd(dppf Cly:CH;Cly, K;COs >=

1,4-C|24 2,110 °C 0
/ N

CI b 4 »

N

2 1. 2-222-N4-G,5-HH -1/ 2E-1-9)HlF)-5-H E 2 I Fn]d-4-o}7]

(4-(3,5-tv g -1 &=-1-) HEd ) gtoldl  (300mg, 1.49mmol), 2,4-TlF2E-5-UE=Z3ZH|d  (346mg,
1.78mol), SFHIEYUEZ (10 nlL) ¥ DIEA (384mg, 2.97mmol)e] EFELS 0ToA A7 ot mutelivh. whs
EAES ZJ%‘ atoll HEA7)AL, AFES AystA AErtE 289 (1:1 EtOAc/PER &2]3H) & A A8t 500mg
(93%)9] 2-F2Z-N(4-(3,5-tWE-19gE-1-I)ld)-5-HEZY g ud-4-o}71 & 24 QA2 A 5313

o, MS (ESI) m/z 359 [M+H] .

g7 2. 2-222-N-(4-(3,5-t -1 FE-1-9) W D) F 2] | P-4, 5-T] o} ¥

2-ZF22-N-(4-(3,5-0 W E-1F9 g ZF-1-d)il 2 )-5-UE 29 g rd-4-0}9  (500mg, 1.39mmol), H =2
(391mg, 6.98mmol), UXyE F=Zdlo]= (223mg, 4.17mmol) 2 THF/EtOH/E¢] 3:3:1 E3E(21 ml)¢ EIES
80TColA 1AZE &t wHksITr, =9 222 YA & vbg EFES oFysta AT shdA 5F3H
400mg (87%)2] 2-F==2-N N-(4-(3,5-0] ¥l & -14-3) g 2-1-9) Wl A) 9] 2] ] ©l -4 5-T] o}l & ZA TP ERA 5

39Tk, MS (ESD) m/z 329 [M+H] .

H7 3. 2-822-9-(4-3,5-9H-1/FY&E-1-¢ )i d)-7,9-Y3o| 2 -JFFH-8-2

9-Z @@ -N'-(4-(3,5-) W -1/ 5] 2} =-1- )y e m -4, 5-t]o}71 (400mg,  1.22mmol),  CDI (790mg,
4.87mmol) 2 DCM(15 mL)9] &HE& F9 LA 16A13F &< W%WB} e EetE S AE ol FFA]Y]
I, ZFFES C18-94 Ag7td A=2vEag 9 (1:1 oMHNEYEY /&2 §83hH=E A st 400mg(93%) 2] 2-
Z22-9-(4-, 5—\’4Uﬂ%—lf+ﬁ43}%—1—%‘)%lé)—m—ﬂéwzi—s&%%—s 25 A od=EA FEIT. NS
(ESI) m/z 355 [M+H]

97 4. 9-(4-(3, 5~ 8 -1/ FE-1-9) Wl 2)-2-(2-0| A X 2 B ¥ J)-7,9-H 3| =2 -FFFA-8-2 (I-1)

Ase B84 E7|dA @75z FAE 50 nL T vte k2 Ad A, 2-F 2 2-9-(4-(3,5-v W E -1/ 2
Z-1-d)wl A )-7,9-t]slo| =2 -8F-FH-8-< (100mg, 0.28mmol), (2-o|AZ=ZIAHI)EA (56mg, 0.34mmol),
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[1275]

[1276]

[1277]

[1278]

SS=50dl 10-2708936

Pd(dppf)Cl, - CH,Cl, (23mg, 0.028mmol), ZHH 7FERUY|o|E (78mg, 0.56mmol), 1,4-tJ=4F (10 mL) 2 & (3
mL) o EFES 3AIF F< 110TAA w79 2574 WAAIZ & E3ES 7Y kel sFAY)
3 BH-TLC (1.1 EtOAc/Afr= &= AASHTE. 3] -HPLCol o3
3L
=

(3,5-t] -1 2p5-1-) il ) -2-(2-0] 2 X 28 3 )7, 9-t] Sl o] = 2 -8 F 11 -8-2 (I-1) g Tt

AAd 32: 2-(2-0]AZ=2 gy d-3-4)-9-(4-(1-"E-4-(ETF EF L 2W Y )-1Fo| v }&-2-d )Wl A )-7,9-0] 3}
o|EZ-gFFA-8-2 (I-2)

CF,
CF, N/g
\
N N N
N o) \
o \ HN—4
HNJ( A
N Pd(dppf)ClyCH,CI |
(g/ (dppf)ClaCHLCly N._N
| K,CO5
N__N
b N
cl |
B-49 =N 12

Aol B34 BEUIE gyl fAE ZkxIoA, F$3HA] B-49 (100mg, 0.24mmol), Pd(dppf)Cly CHyCls

(19.9mg, 0.02mmol), EHAFZ-F (101.4mg, 0.73mmol), (1 mL), =3+A| B-2 (72.5mg, O. 29mmo ) % 1,4-t) Ak
(10 mL) o] &= 100TolA 16417 &t wpkellth, =9 =744 WZAR 5, vkg £S5 1 sl
FEA L, AFES A AZetED (0 WA 100% EtOAc/PER &&l3hH = Al o}‘ﬁE} FH-HPLCE 3
7} A A 5} 19. Img(16%) 2]

9-(2-0] A X & 73| 2] H-3-2 )-9-(4-(1-F| D ~4-(E 2] =2 0 2 & )-j-o|n|t}Z-2-2 ) ¥l 4 )-7 9-T] &} o] =72 -
SFFR-8-2 (1-2)& W NPERA S5

FA) AN 31 mE A 320] weh E 20] AAE B
F/EE BUAR ASslel B ALYl dA

r1r
03”:
>
)
Q
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[1279]

[1280]

[% 2]
515 1
Ei‘r‘é}H%_](_Cmpd) LCHS H NMR (300 MHz) 553
HS 6 ppm
I-1 m/z:439.18 | 'H NMR (400 MHz, | 9-(4-(3,5-t]™|d-1H-3 &} Z-1-
[MHHTY CDOD) & 8.32 Ay A)-2-(2-
Rt (s, ), 7.59- | o= =23#Ad)-7,9-
(min):1.59 | 7.56 (m, 2H), tslo]l = 2-8-F-8-2
7.46-7.39 (m,
5H), 7.28-7.24
(m, 1H), 6.05
(s, 1), 5.20
(s, 2H), 3.35-
3.32 (m, 1H),
2.22 d, J =
6.80 Hz, 6H),
1.16 (d, J =
6.80 lz, 6l).
I-2 m/z:494.3928 | H NMR (400 MHz, | 2-(2-0]AZ =293z d-3-9)-
[M+HT* CDOD) & 8.60- | 9-(4-(1-w&-4-
Rt 8.53 (m, 1H), (Eg)ZF 0 2ve)-1H-
(min):0.8967 | 8.39 (s, 1), olu|thE-2-d) WA )-7,9-
8.03-7.96 (m, o slo] = 2-8-F¥-8-&
), 7.71-7.56
(m, 5H), 7.38-
7.30 (m, 1H),
5.23 (s, 2H),
3.76 (s, 3H),
3.64-3.51 (m,
), 1.23 d, J
= 6.8 liz, 6H).
I-3 m/z:413.2378 9-(4-(2H-1,2,3-E g o} Z-2-
[M+H]* e A)-2-(2-
Rt ol AZ AT Y H-3-Y)-7,9-
(min):1.08 U 5lo] = 2-81-F3l-8-2
I-4 m/z:437.1739 9-(4-(2H-1,2,3-E ¢ o}=-2-
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[1281]

m— :
i}i}j(_(:mpd) LONS H NMR (300 MHz) e
Ca e S ppm
(AT d)ym)-2-(2-
Rt (U552 2 =A) 3 2 wl-3-
(min):1.32 4)=7,9-t] 50| = -8 T -8-
=
I-5 m/z:443.3482 9- 2,3-Ed o} Z—2-

( 1
[M+HT* )ywl A )-2-(2-
Rt O AREA T B H-3-U)-7,9-
(min):1.46 t slo] = 2-8H-F 31 -8-2
1-6 m/z:425.2801 | 'H-NMR (400MHz, | 9-(4-(1H-F]&-=-1-d)wA)-2-

[MHIT* DMSO-dg) & 8.60 | (2-0]AX A ud)-7-vel-
Rt (s, 1), 8.46 7,9-t) 8ol = 2 -8H-FFH-8-
(min):1.65 (d, J =2.8 Hz,

1), 7.81-7.79

(m, 2H), 7.73-

7.72 (m, 1H),

7.52-7.38 (m,

5, 7.28-7.24

(m, 1H), 6.53

(t, J=2.0 Hz,

1H), 5.11 (s,

2H), 3.46- 3.39

(m, 4H), 1.09

(d, J=7.2 1z,

6H).

1-7 m/z:426.255 | H NMR 9-(4-(H-¥ &&-1-¢)md)-2-

[M+H]Y
Rt
(min):1.16

(400MHz, DMSO-
dg) & 8.63-8.59
(m, 2H), 8.46
(d, J =2.40 Hz,
1H), 7.96 (d, J
=7.60 Hz, 1),
7.81 , J =
8.40 Mz, 21,
7.72 (s, 1H),
7.47 d, J =
8.40 Hz, 2H),
7.33-7.30 (m,

(2-0)| AT 2H v g el-3-2)-7-
| g-7, 9-t}&}o] & = -8H-FF -
8-

- 178 -
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[1282]

332 (Cmpd)
HE

LCMS

IH NMR (300 MHz)
& ppm

5}y

1H), 6.53 (s,
1), 5.12 (s,
21, 3.65- 3.58
(m, 1), 3.46
(s, 3, 1.12
(d, J =6.80 lz,
6I) .

I-8

m/z:443.2182
DMHIT?

Rt
(min):1.69

H-NMR  (400Milz,
DMSO-dg) & 8.60
(s, 1), 8.45
(d, J =2.4 Uz,
1), 7.81-7.78
(m, 2H), 7.72-
7.72 (m, 1),
7.47-7.44 (m,
2H), 7.31- 7.29
(m, 2H), 7.24-
7.18 (m, 1H),
6.53- 6.52 (m,
1), 5.10 (s,
21), 3.46 (s,
3H), 3.32- 3.24
(m, 1), 1.22-
1.19 (m, 6H).

9-(4- (U= TE-1-d) W) -2~
B-&5FQm-2-

o|&Z 2 d)-7-vd-7,9-
o 3o = 28~ 8-

I-9

m/z:443.2182
[DH]Y

Rt

(min):1.71

H NMR (400 M
Hz, DMSO-dg) &
8.61 (s, 1H),
8.56-8.56 (d, J
=2.4Hz, 1),
7.79-7.81 (m,
o), 7.72 (s,
1), 7.45-7.48
(m, 3H), 7.30-
7.33 (m, 1H),
7.23-7.24 (m,
M), 6.52-6.53
(m, 1H), 5.11

9-(4-(H-¥F&-1-I)M2)-2-
G-EF0.2-2-

ol AZ 2N Y)-7-ME-7,9-
o alo] = 2-8H- e -8-2

- 179 -
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[1283]

3}3HE (Cmpd)
W3

LCMS

'H NMR (300 MHz)
& ppm

53y

(s, 2H), 3.43-
3.46 (s, 4H),
1.07-1.09 (m,
6H) .

m/z:443.2832
[M+HT

Rt
(min):1.69

'H NMR (300
MHz ,CDsOD) &
8.42 (s, 1),
8.17-8.16 (m,
1), 7.69-7.66
(m, 8H), 7.53-
7.48 (m, 3H),
7.14-7.09 (m,
1), 6.99-6.93
(m, 1H), 6.48-
6.47 (m, 1H),
5.17 (s, 2H),
3.50 (s, 31,
3.41-3.32 (m,
1H), 1.12-1.08
(m, 6H).

9-(4-(1H-9) ek£-1-9) il d) -2-
(4-EF9.2-2-

| g e d)-7-ue-7,9-
tslol = 2-8H-FF-8-2

m/z:443.242
[M+HT*

Rt
(min):1.59

H NMR (400 MHz,
CD:OD) & 8.49
(s, 1), 8.20
(d, J =2.4 Hz,
1), 7.72-7.68
(m, 3H), 7.64-
7.56 (m, 2H),
7.48-7.42 (m,
), 7.27-7.25
(d, J =4.0 Hz,
1), 7.07-7.02
(m, 1H), 6.53
(t, J =2.0 Hz,
1), 5.21 (s,
2, 3.56 (s,
3H), 2.74-2.67
(m, 1H), 1.14-

9-(4- (- FE-1-L)m =) -2-
(2-EFQ 26~

Ol AXE2IAd)-7-Wd-7,9-
] &lo] & 2 -gH-F2l-8-&
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[1284]

31%-E (Cmpd)
W3

LCMS

'H NMR (300 MHz)
6 ppm

58ty

1.10 (m, 6H).

I-12

m/z:412.2168
[MHH ]

Rt
(min):1.02

'H NMR (300 MHz,
DMSO-ds) &
11.63 (s, 1H),
8.59-8.57 (m,
1H), 8.45-8.42
(m, 2H), 7.97-
7.94 (m, 1H),
7.87-7.78 (m,
20), 7.72-7.71
(m, 1), 7.47-
7.44 (m, 2H),
7.32-7.28 (m,
1H), 6.52-6.52
(m, 1H), 5.07
(s, 2H), 3.67-
3.59 (m, 1H),
1.13-1.11 (m,
61) .

m/z:426.255
[MHIT*

Rt
(min):1.11

H NMR (400 MHz,
CDOD) & 8.55-
8.53 (m, 1H),
8.37 (s, 1H),
8.20 (s, 1H),
7.97-7.95 (m,
), 7.74-7.70
(m, 3M), 7.60
(d, J =8.80 Hz,
2H), 7.35-7.30
(m, 1), 6.51
(t, J =2.00 Hz,
1H), 5.89-5.83
(m, 1), 3.59-
3.52 (m, 1H),
2.08 (d, J =
7.20 Hz, 3H),
1.19-1.12 (m,

(S)-9-(1-(4-(IH-¥) &1~
A)d)ol&d)-2-(2-

oA A E-3-4)-7,9-
] 3lo] = 2838
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[1285]

i}ﬂﬁ(pmpd) LGS H NMR (300 MHz) 535
HS & ppm
6l1).
I-14 m/z:426.255 | H NMR (400 MHz, | (R)-9-(1-(4-(1H-¥&}&-1-
[M+H]* CDOD) & 8.55 A)Hd) ol E)-2-(2-
Rt (t, J =2.80 Hz, | o)AX =392 ¢-3-9)-7,9-
(min):1.11 | 1H), 8.36 (s, o] slo] = 2 -8H- T -8-&
1H), 8.19-8.18
(m, 1), 7.97-
7.94 (m, 1H),
7.72-7.69 (m,
3H), 7.60 (d, J
=8.40 Hz, 21),
7.35-7.32 (m,
1), 6.50 (s,
1H), 5.89-5.84
(m, 1H), 3.59-
3.52 (m, 1),
2.07 d, J =
7.20 Hz, 3H),
1.17 d, J =
6.80 Hz, 3H),
1.16 (d, J =
6.80 Hz, 3H).
I-15 m/z:446.0951 9-(4-(2H-1,2,3-Eg|o}&-2-
[M+HT* A A)-2-(4-EF 9. 2-2-
Rt Ol AT R EAHY)-7, 9—
(min):1.46 r] &}o] = 2-8H-FH -8
I-16 m/z:418.131 9-(4-(2H-1,2,3- E40}+—2—
[MHIT* ) -2-(3-FF L =-2-
Rt HEA A D)-7,9-t] 5o = 2
(min):1.37 SH-FF=1-8-
I-17 m/z:426.2275 9-(4-(IH-F &F&-1-d)wd)-2-
[M+H]* (4-ol 2z 2y d-3-Y)-7-
Rt WE-7, 9-t]slo] = 2-8H-5F -
(min):1.14 8-
I-18 m/z:468.0558 | H NMR (400 Miz, | 9-(4-(10-3&}&-1-¢)m=)-2-

[M+H]*

DMSO-ds) &

(2-(2,2,2-
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[1286]

3}3H& (Cmpd)
H3

LCMS

'H NMR (300 MHz)
6 ppm

Rt
(min):1.36

11.56 (br s,
1), 8.44-8.41
(m, 21, 8.31-
8.29 (m, 1H),
8.22-8.20 (m,
1), 7.80-7.78
(m, 20), 7.72-
7.72 (m, 1H),
7.49-7.47 (m,
2H), 7.27-7.24
(m, 1H), 6.53-
6.52 (m, 1H),
5.10-5.03 (m,
4H) .

I-19

m/z:414.0512
[MHHTY

Rt
(min):1.16

'H NMR (400 MHz,
DMSO-ds) &
11.56 (s, 1H),
8.46 (s, 1H),
8.39 (s, 1H),
8.24-8.23 (m,
1H), 8.02-8.00
(m, 1), 7.82-
7.80 (m, 21,
7.73 (s, 1D,
7.52-7.50 (m,
2H), 7.10-7.07
(m, 1H), 6.54-
6.52 (m, 1H),
5.07 (s, 2H),
4.39-4.34 (m,
21), 1.24-1.20
(m, 3M).

Z-1-d)A
(2-oll EA1 9] 21 d-3-94)-7,9-
T ho] = 2 -8~ 7 ¢1-8-

1-20 m/z:443.0969 9-(4-(1H-¥] gH&-1-)m ) -2~
[MHHT (2-2-HEA AN Z AT )-7,9-
Rt v &}o] = 2 -8H-3F 1 -8-2
(min):1.02

I-21 m/z:427.1365 9-(4-(1H-¥] gH&-1-) A )-2-
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[1287]

515 1
E}@;“%(}:mpd) LCHS H NMR (300 MHz) 5519
5 & ppm
D] (2-Z 2 Z X #H)-7,9-
Rt o slo] = 28— -8
(min):1.24
1-22 m/z:467.1015 9-(4-(1H-¥ &&-1-) M=) -2-
[M+H]* (2-(2,2,2-
Rt Eﬂ*bowﬂi‘;*l)ﬂlé)—w—
(min):1.36 t]&lo] = 2-gl-TFd-8-2
1-23 m/z:439.1226 9-(4-(-A &FE-1-L)Mm2)-2-
[MHH]* (2-
Rt (Mﬂﬁi;igwiﬂﬁﬂ>—
(min):1.23 7,9-t]8lo] = 2 -81-F -8
1-24 m/z:508.1895 9-((1R,29)-2-(4-(1H-¥| &} =-1-
[M+HT* d)ud)Abol 25 E)-2-(2-
Rt (2,2,2-
(min):1.62 EYZF R EA]) Y H-3-
©1)-7.9-t)3}o) = 5 -8l 2l -8-
s
1-25 m/z:449.2674 9-(4-(IH-¥ &=E-1-g) &) -2~
[M+HT* (2,2-
Rt HEFo =2 z[dl[1,3]1984%-
(min):1.5976 4-4)-7,9-t] 5}o] = Z-8H-F+¢ -
8-
1-26 m/z:550.43 | H NMR (400 Mz, | 9-(4-(1-#2-4-
[M+HT CD0D) & 8.35 (B8 EFo2dd)-11-
Rt (s, 1), 8.30- ojv thE-2-d) w3 )-2-(2-
(min):1.4417 | 8.24 (m, 1H), (2,2,2-
8.20-8.13 (m, EZ R EA]) Y d-3-
1H), 7.70-7.57 9)-7,9-t 3} o] =2 -8H-FF#1-8~
(m, 5H), 7.24- | &
7.16 (m, 1H),
5.24 (s, 2H),
5.01-4.89 (m,
2H), 3.75 (s,
3H).
1-27 m/z:397.321 9-(4-(IH-¥ ZhE-1-d) ) -2-
[N+ (2-od s d)-7,9-t3lo| =2~
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[1288]

3}3HE (Cmpd)
Hs

LCMS

'H NMR (300 MHz)
5 ppm

Rt
(min):1.45

8- 71-8-2

1-28 m/z:413.3782 9-(4-(11- JM* 1-2)uA)-2
[MHHT (4ol Az 2Py gud-5- ?1])
Rt 7,9-t&to] = 2 -gl-FH-8-2
(min):1.165
1-29 m/z:422.3512 9-(4-(IH-¥ &F&-1-d)wA)-2-
[MHHT (1-vlg-1H-9=-7-9)-7,9-
Rt ] 3lo) = 2-8H-FFH-8-2
(min):1.3417
1-30 m/7:492.4 I NMR (400 MHz, | 2-(2-Alo]lE2 == 2998 gl-3-
[M+HT DMSO-dg) 6 2)-9-(4-(1-Me-4-
Rt 11.67 (ds, 1H), |(EgZF=vd)-1H-
(nin):0.99 | 8.46-8.45 (m, ojuthE-2-) MA)-7,9-
2H), 8.03-7.98 o] slo] = 2 -8H- -8
(m, 1H), 7.92(s,
), 7.68 (d, J
=8.4 Hz, 21),
7.48 (d, J =8.0
Hz, 2H), 7.24-
7.20 (m, 1H),
5.13 (s, 21,
3.75 (s, 3H),
2.79-2.76 (m,
1), 0.98-0.95
(m, 2H), 0.81-
0.73 (m, 2H).
I-31 m/z:501.4 'HNMR (400 MHz, |2-(2-(HEFe2wg)sd)-9-
[M+HT* DMSO-dg) & 8.36 | (4-(1-"g-4-
Rt (s, 1H), 8.07 (Eg)EZ o 2 E)-11-
(min):1.51 (d, J=8.4Hz, |o]VE-2-e)ld)-7,9-
M), 7.91 (s, o] slo] = 2 -8H- T -8
1), 7.87-7.56
(m, 6H), 7.51-
7.49 (m, 2H),
5.13 (s, 21),
3.75 (s, 3M).
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[1289]

ﬁ}ﬂi(pmpd) LS H NMR (300 MHz) s
HS & ppm
1-32 m/2:536.4523 | 1H NMR (400 MHz, | 2-(2-o]AZ =239 gd-3-2)-
D] CD:0D) & 8.59- | 9-(4-(1-(A|E-3-Y)-4-
Rt 8.58 (m, 1H), (E¥)ZFo2vdY)-1H-
(min):0.8827 | 8.40 (s, 1H), olu|t}E£-2-4)wMA)-7,9-
8.30 (s, 1H), t] o] = 2-gH-TFal-8-&

8.02-7.99 (m,
1), 7.61 (d, J
=8.0 Hz, 2H),
7.49 (d, J =8.0
Hz, 2H), 7.38-
7.34 (m, 1H),
5.53-5.48 (m,
1), 5.27 (s,
2H), 4.98-4.89
(m, 2H), 4.89-
4.81 (m, 2H),
3.64-3.53 (m,
1H), 1.26 (d, J
=6.8 Hz, 6H).

I-33

m/z:534.4369
[M+H]*

Rt
(min):0.9483

IH NMR (400 MHz,
CDOD) & 8.45-
8.44 (m, 1H),
8.43 (s, 1H),
8.36 (s, 1H),
7.99-7.96 (m,
), 7.60 (d, J
=8.4 Iz, 21D,
7.46 (d, J =8.4
Hz, 2H), 7.25-
7.23 (m, 1H),
5.53-5.45 (m,
H), 5.24 (s,
2H), 4.98-4.93
(m, 2H), 4.83-
4.79 (m, 20),
2.64-2.53 (m,
1H), 1.05-1.02
(m, 21D, 0.86-

2-(2-Ato] E 2= 2 Ay 2] g-3-
)-9-(4-(1- (S A e-3-)-4-
(EgZFo=2WdE)-1H-
ojH|t}E-2-) M 4)-7,9-

o] 3lo] = 2-8H- & -8+
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[1290]

ﬂ'@'i(_(?mpd) LS H NMR (300 MHz) o]
HS & ppm
0.82 (m, 2H).
I-34 m/z:506.4 U NMR (400 Milz, | 9-(4-(1-vl€El-4-
DI CDsOD) & 8.26 (Eg)ZF o wde)-11-
Rt (s, 1), 7.64- | olv]}Z-2-L)wld)-2-(1-
(min):0.85 | 7.61 (m, 5H), Mgl EA-7-9)-7,9-
7.26 (d, J =7.8 | tdto] = 2-8-F3 -8
Hz, 1), 7.12
(d, J =6.6 Hz,
), 6.74 (t, J
=7.8 Hz, 1H),
5.21 (s, 2H),
3.73 (s, 31,
3.39-3.31 (m,
2H), 3.04-2.92
(m, 2H), 2.30
(s, 3H).
1-35 m/z:518.38 2-(2-
(V1T (JEFL2M5A]) ¥ 2 d-3-
Rt (min): o)-9-(4-(1-ve-4-
(Ed%iOiw%)m—
oluthZ&-2-d)M=)-7,9-
=] 1~174:r SH-FF -8
1-36 m/z:531.3816 2-(2,2-
[M+H]* HEFe 2w z[d][1,3195%-
Rt 4-9)-9-(4-(1-"d-4-
(min):1.6125 (EgZF o 2vd)-11-
o] u] g, -A)wA)-7,9-
] 3} o] = 28~ -8-&
1-37 m/z:535.41 9-(4-(1-w -4~
[M+H]* (EgZ2F o 2WE)-11-
Rt (min): ol gpE-2-) A )-2-(2-
(EYZFL 2 EA) DY)
7.9-t8lo) = 2 -8l- el -8-2
1-38 m/z:493.4 ' NMR (300 MHz, | 2-(2-obAlE sl d)-9-(4-(1-
[M+HHT* DMSO-ds) & WE-4-(ET 29 2 E)-11-
Rt 11.62 (br s, ol uthE-2-A) M A)-7,9-
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[1291]

3}+3HE (Cmpd)
HE

LCMS

H NMR (300 MHz)
& ppm

s}

(min):0.96

1), 8.38 (s,
1), 8.14-8.11
(m, 1H), 7.93
(s, 1), 7.72
(d, J =8.4 Hz,
20), 7.61-7.43
(m, 4H), 7.40-
7.37 (m, 1H),
5.11 (s, 2H),
3.77 (s, 3H),
2.25 (s, 3H).

v slo) = 2 -gQ-FH-g-&

1-39

m/z:494.4388
[T

Rt
(min):1.12

1 NMR (400 Miz,
DMSO-dg) &
11.70 (br s,
1H), 8.58-8.55
(m, 1H), 8.44
(s, 1), 7.94-
7.91 (m, 1H),
7.49-7.41 (m,
4), 7.29-7.24
(m, 1), 6.91
(d, J =2.0 Hz,
1), 5.14 (s,
20), 3.63-3.55
(m, 1H), 2.25
(s, 3H), 1.09
(d, J =6.8 Hz,
6H) .

F%

|22 A9 d-3-d)-
- el -5

W el)-1H-v] 2} =-
9-tjslo] = 2-8H-

—~ ~

(

o

3
=3
il

=2

2,
47
=¢
-
F -

= O N

g~
o=
-7,

4
rlo rL>J —P‘

8_

=

m/z:494.3945
[M+HTY

Rt
(min):1.1567

'H NMR (400 MHz,
DMSO-dg) &
11.67 (br s,
1), 8.58-8.56
(m, 1), 8.43
(d, J =5.2 lz,
1H), 7.96-7.92
(m, 1H), 7.56-
7.49 (m, 4H),

-ol A Z Y e d-3-9)-
(5 e -3-

2o E)-111-9] 2} &~
-7,9-t] 8} o] = 2 -8l1-

- PO

- 188 -

S=50dl 10-2708936



[1292]

3}3HE (Cmpd)
HE

LCMS

'H NMR (300 MHz)
& ppm

35k

7.29-7.26 (m,
1H), 6.73 (s,
1H), 5.13 (s,
2), 3.65-3.58
(m, 1H), 2.30
(s, 3, 1.11
(d, J =6.80 Hz,
611 .

I-41

m/z:550.4655
[M+H]*

Rt
(min):1.6683

H NMR (400 MHz,
DMSO-ds) &
11.69 (br s,
1H), 8.40 (s,
1), 8.32-8.23
(m, 1H), 8.21-
8.14 (m, 1H),
7.55-7.47 (m,
2), 7.43-7.40
(m, 2H), 7.26-
7.18 (m, 1H),
6.90 (s, 1),
5.11 (s, 21,
5.07-4.96 (m,
2), 2.25 (s,
3.

9-(4-(3-Hd-5-

(B &5 2 e)-11-9]2H&-
1-d)iE)-2-(2-(2,2,2-
EEF R FA) Y HH-3-
A)-7,9-t) 50| =2 -8H-FFe1-8-
L

g

1-42

m/z:550.4572
[M+HTY

Rt
(min):1.6917

'H NMR (400 MHz,
DMSO-ds) &
11.64 (br s,
1H), 8.41 (s,
1H), 8.31-8.24
(m, 1H), 8.24-
8.15 (m, 1H),
7.55-7.50 (m,
4H), 7.27-7.19
(m, 1H), 6.72
(s, 1), 5.12
(s, 20), 5.09-
4.97 (m, 21D,

-(5-M"-3-

e 2 d)-1H-v] HE-
1)-2-(2~(2,2,2~

2= oﬂi}q )@l d-3-
tlsko] =2 -gH-F ¢-8-

-(
Eé

~©
-y

uﬁ %m

=
=
1)

=
,9-

=

q
)

\1 m\h\

.r_o 1o ]m ,_.
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[1293]

s 1
E}i}a(_Cmpd) LCHS H NMR (300 MHz) s
W3 6 ppm
2.29 (s, 3H).
1-43 m/z:538.5 2-(2-0] A2 2 Ay g d-3-2 )
[M+HIT* 9-(4-(1-(2-H =] o & )4
Rt (ExqEF o 2vdg)-1H-
(min):0.9717 olu thE-2-2) A )-7,9-
O] slo]| = 2-gH-FA-3-&
I-44 m/z:505.3749 2-(1-Hg-11-9155-7-9)-9-
[T (4-(1-vd-4
Rt (B & T¢+uﬂ%>—1H—
(min):1.3008 olu| gt E-2-4)wld)-7,9-
g slo] = 2-8-F -8
1-45 m/z:504.3 2-(1-" g -1H-91E-7-9)-9-(4-
[MHH]* (1I-ME24-(EgEFoamd)-
Rt 1H-o]v| th&-2- O‘)Lﬁ_ )-7,9-
(min):1.4459 U] &lo] = 2-8H-FFd-8-2
1-46 m/7:426.3239 2-(2-0] AT 2Py g d-3-U)-
[M+HT 9-(4-(1-wl & -11-3 2}&-3-
Rt (min):0.8 ) A)-7,9-t] 8} o] = Z-8H-
Fel-g-
1-47 m/z:440.4 'H NMR (300 MHz, |9-(4-(1,4-tivlE-1H-¥}=-3-
[l CDOD) & 8.57- | d)wlzE)-2-(2-
Rt 8.50 (m, 1H), ol A 2y -3-U)-7,9-

(min):0.8692

8.33 (s, 1H),
7.97-7.93 (m,
), 7.55 (d, J
=8.40 Hz, 2H0),
7.44 (d, J =
8.10 Hz, 2H),
7.37 (s, 1),
7.33-7.28 (m,
1), 5.15 (s,
21, 3.81 (s,
3H), 3.57-3.48
(m, 1H), 2.13
(s, 3, 1.17
(d, J =6.90 Hz,

] &}o] = 2-8H-3F -8+
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[1294]

3H3HE (Cmpd) 'H NMR (300 MHz) -
e LCMS § ppm sy
6H).
1-48 m/z:532.4562 2-(2-
(1] (UZFQ2uEA) g d-3-
Rt A)-7-Hd-9-(4-(1-v -4~
(min):1.4734 (EJET¢§W%)M—
ojuthE-2-d) WA )-7,9-
talol = 2-gH-Fd-8-<
1-49 m/z:549.39 7-Md-9-(4-(1-vg-4-
DI (B EFo s E)-1-
Rt olm thE-2-) WA ) -2-(2-
(min):1.6917 (EYEZFQRHEA) )~
7,9-t)8lo] = 2-8H-FH-8-=
1-50 m/z:564.4 7-mEd-9-(4-(1-v -4~
G (B E R ame)-11-
Rt oju|thE-2-A) A )-2-(2-
(min):1.5976 (2,2,2-
EYEF R E5A) Y -3~
)-7,9-v]8} o] = 2 -8H-FF -8~
Q
I-51 m/2z:520.459 | 'H NMR (300MHz, |2-(2-o]Ax=dye]d-3-9)-
[M+HT* CDCly) & 11.43 | 9-(1-(4-(1-E-4-
Rt (br s, 1), 8.57 | (Eg)=ZF o moe)-1-

(min):0.9636

(d, J =4.7 Hz,
1H), 8.23 (s,
1H), 7.89 (d, J
=7.6 llz, 1),
7.62 (d, J =8.5
Hz, 2), 7.33 -
7.23 (m, 3H),
7.17 - 7.12 (m,
1), 3.70 (s,
3H), 3.66 - 3.61
(m, 1), 3.61 -
3.51 (m, 1H),
1.75 (br s, 20,
1.61 (br s, 2H),
1.19 (d, J =6.4

ol | ehE-2-
DA ol 8222979
t]3}o] = 2-8H-3F U -8-2

- 191 -

S=50dl 10-2708936



[1295]

3}3HE-(Cmpd)
M3

LCMS

H NMR (300 MHz)
5 ppm

sty

Hz, 6H)

1-52

m/z:460.3201
I

Rt
(min):1.031

'H NMR (400 MHz,
DMSO-ds) 6§
11.65 (s, 1),
8.58-8.57
(m,1H), 8.42 (s,
1H), 7.95-7.93
(m, 1H), 7.50-
7.45 (m, 4H),
7.30-7.27
(m,1H), 6.35 (s,
1), 5.10 (s,
21), 3.64-3.58
(m, 1), 2.31-
2.26 (m,3H),
1.11 d, J =
6.80 Hz, 6H).

9-(4-(3-FZ=Z-5-vEd-1l-
v gE-1-d)wA)-2-(2-

o] 22 2 U3 7 -3-U)-7,9-
o] o] = gl -8

I-53

m/z:460.3201
[M+H]?

Rt
(min):1.0175

'H NMR (400 Mz,
CDOD) & 8.58-
8.54 (m, 1H),
8.38 (s, 1H),
8.01-7.97 (m,
1H), 7.63-7.55
(m, 2M), 7.53-
7.46 (m, 2H),
7.36-7.31 (m,
1H), 6.32 (s,
1H), 5.22 (s,
2H), 3.60-3.51
(m, 1H), 2.26
(s, 3H), 1.21
(d, J =6.80 Hz,
6H).

9-(4-(5-F=2=2-3-"d-11-
v]ehE-1-9) i) -2-(2-
o]~ 2oy d-3-21)-7,9-
) 8lo] = 2-8H-FF -8-2

I-54

m/7:425.3419
[M+HT*

Rt
(min):1.1255

2-(2-0l2Z 229 ¢d-3-9)-
9-(4-(2-Mg-1H-91 &-1-
A)MA)-7,9-t] o] = 2-8H-
-8
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[1296]

3}3HE-(Cmpd)
HE

LCMS

H NMR (300 MHz)
6 ppm

sty

I-55

m/z:509.4
[MHIT*

Rt
(min):1.4357

'H NMR (400 MHz,
DMSO-ds) & 8.39
(s, 1), 7.60-
7.50 (m, 4H),
7.48-7.41 (m,
3H), 7.39-7.36
(m, 1H), 7.28-
7.22 (m, 1H),
5.27 (s, 2H),
4.86-4.84 (m,
1H), 3.78 (s,
3H), 3.05 (s,
3H),1.40 (d, J =
6.30 Hz, 3H).

(R)-2-(2-(1-mI 5 Al &) ¥l d )~
9-(4-(1-HEd-4-

(B EFe=2Hd)-1H-

ol thE-2-)WA)-7,9-
ato] = Z-8H-Fd-8-2

1-56

m/z:509.4
[M+H]*

Rt
(min):1.4434

H NMR (400 MHz,
DMSO-ds) & 8.39
(s, 1D, 7.60-
7.50 (m, 4H),
7.48-7.41 (m,
30), 7.39-7.36
(m, 1H), 7.28-
7.22 (m, 1H),
5.27 (s, 2H),
4.86-4.84 (m,
1), 3.78 (s,
30, 3.05 (s,
3H),1.40 (d, J =
6.30 Hz, 3H).

(S)-2-(2-(1-HEA &) ¥ D)~
9-(4-(1-mgd-4-

(B9 EF o 2md)-11-

ol uthE-2-) A )-7,9-

o &lo] = 5 -8H-FF U -8-&

I-57

m/z:470.3325
[M+H]*

Rt
(min):1.2469

'H NMR (400 MHz,
DMSO-dg) &
11.70 (s, 1H),
8.56-8.53 (m,
1), 8.45 (s,
1H), 8.33 (d, J
=8.00 Hz, 1H),
7.91 (s, 1),
7.70 (d, J =

2-(2-ZF 298 d-3-4)-9-
(4-(1-vg-4-

(Eg)Z=R0 =d)-1H-

olH gt E-2-d) WA )-7,9-

o] alo] = 5 -8H-FF U -8-&
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[1297]

3}3H& (Cmpd)
W3

LCMS

H NMR (300 MHz)
6 ppm

35k

8.40 Hz, 2H),
7.56-7.49 (m,
3H), 5.14 (s,
2, 3.76 (s,
3.

1-58

m/z:476.3789
[+t

Rt
(min):1.0417

9-(4-B-(JEFL=
w109 2k -1-
(2- O])\\J._y;'_JJJ_]E]

—-8H

7,9-t 3ol =

1-59

m/z:430.3479
[M+HT*

Rt
(min):0.9717

T NMR (300 Miz,
CDsOD) & 8.62-
8.53 (m, 11,
8.39 (s, 1H),
8.16-8.08 (m,
1), 8.05-7.95
(m, M), 7.67
(d, J =8.70 Hz,
2H), 7.55 (d, J
=8.70 Hz, 2H),
7.41-7.30 (m,
1), 6.17-6.08
(m, 1H), 5.19
(s, 2H), 3.65-
3.49 (m, 1H)
1.22 d, J =
6.60 Hz, 6H).

9-(4-(3-EF L - 1-F HE-1-
)yl d)-2-(2-

o|2Z 2 AV H-3-9)-7,9-
U glo] = 2-gH-Fe1-8-&

1-60

m/z:510.3818
[T

Rt
(min):1.1794

H NMR (300 MHz,
DMSO-ds) &
8.61-8.59 (m,
1H), 8.44 (s,
1H), 7.98-7.95
(m, 1H), 7.64-
7.61 (m,2M),
7.51-7.48 (m,
2H), 7.33-7.29
(m,1H),6.47 (s,
1), 5.11 (s,
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[1298]

ﬁi}i(_cmpd) LCHS H NMR (300 MHz) 51
o 6 ppm
21), 3.98 (s,
3, 3.68-
3.59(m, 1),
1.13 d, J =
6.60 Hz ,6H).
1-61 m/z:494.3882 2-(2-ogd ¥ gld-3-4)-7-v &~
[M+HT 9-(4-(1-"g-4-
Rt (Ey]EF e =vd)-1H-
(min):0.8692 ojmthE-2-2) A )-7,9-
O lo] = 28~ -8
1-62 m/z:480.3448 7-m e -9-(4-(1-v1gd-4-
[MHHT* (B ZF o mre)-11-
Rt oju|t}F-2-2) A )-2-(2-
(min):0.8018 Wy g d-3-9)-7,9-
t] g}o] & -8H-FFH-8-
1-63 m/z:507.4219 2-(2-0| A A Hd)-7-Hd-
e 9-(4-(1-"g—4-
Rt (Ey]EF e =vd)-1H-
(min):1.692 ojut}F-2-2)ul A )-7,9-
o] 3lo] = 2-gH-F e 8-
I-64 m/7z:502.3257 2-(2-(JEFezvdg)ved-
[M+H]* 3-)-9-(4-(1-ved -4~
Rt (EgZE o wde)-11-
(min):1.2467 olv|thE-2-A) w4 )-7,9-
o] g}o] & -8H- T -8-
1-65 m/z:525.4348 2-(3-EF Q22
[M+HT ol Az 2 d)-7-"E-9-(4-
Rt (1I-ME-4-(EgZFo=2vdE)-
(min):1.7325 1H-o] vt} Z-2-2) w4 )-7,9-
o] 3lo] = 2-gH-FE-8-2
1-66 m/7:498.3541 2-(6-ZF 9 2-2-v g9 g gl-3-
[MAHHT* A)-7-H&-9-(4-(1-H & -4-
Rt (EgZE o wdg)-11-
(min):1.4357 ojuthE-2-d) A )-7,9-
O &lo] = 2-gH-F 8-
1-67 m/z:512.3322 | M NMR (300 Miz, | 2-(5-ZFQ &-2-
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[1299]

314 (Cmpd)
HE

LCMS

IH NMR (300 MHz)
6 ppm

354

[M+HT*
Rt
(min):1.4762

CDs0D) & 8.50—
8.49 (m, 1H),
8.42 (s, 1),
7.85-7.81 (m,
1H), 7.70-7.60
(m, 5H), 5.26
(s, 21), 3.78
(s, 3H), 3.73-
3.64 (m, 1H),
1.23 d, J =
6.60 Hz, 6H).

ol EAy g d-3-Y)-9-(4-
(1-E-4-(EgEF . 2vd)-
1H-o]m tp&-2-d) w2 )-7,9-
t]&lo] = R -gH- e -8-&

1-68

m/z:481.4
DM+

Rt
(min):0.8422

'H NMR (300 MHz,
DMSO-dg) &
11.65 (br s,
1H), 8.61-8.59
(m, 1), 8.44
(s, 1H), 7.98-
7.95 (m, 1H),
7.43 (s, 4H),
7.33-7.29 (m,
1), 5.57 (s,
1H), 5.08 (s,
20), 3.78-3.73
(m, 4H), 3.70-
3.54 (m, 1H),
2.28-2.21 (m,
5H), 1.21-1.16
(m, 6H).

9-(4-(3- (A E H-1-d) -5~
o -] 2 E-1-d) W) -2-

(2 o])\q._?r:ﬂqg]r,] 3 ol)_

7,9-H 8} 0] = 2-8H-F=1-8

1-69

m/z:526.3755
[M+HT*

Rt
(min):1.5976

H NMR (300 MHz,
CD:OD) & 8.54
(s, 1H), 8.50-
8.49 (m, 1H),
7.86-7.81 (m,
1), 7.70-7.60
(m, 5H), 5.28
(s, 2H), 3.77
(s, 3H), 3.71-

2-(5-EFQ 2-2-

o] A gy g d-3-)-7-
l‘é 9-(4-(1-d-4~
EYIZFo2vE)-1l-

] ] 2_2 01)}:\“_]%]) 7 9-
o 3lo] = Z-8H-FF -8
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[1300]

o oy = 1
E}ﬂg(_Cmpd) LCNS H NMR (300 MHz) 551
U3 6 ppm
3.66 (m, 1H),
3.57 (s, 3W),
1.22 (d, J =
6.60 Hz, 6H).
1-70 m/z:505.4407 2-(2-Afol 22T 2 HHY)-7-

[M+HT*
Rt
(min):1.6111

Hg-9-(4-(1-vd -4~
(EgEF o mde)-11-
ol t}E-2-) WA )-7,9-
) 5}o] = 2-8l-Fr el -8-2

I-71 m/z:506.447 | ' NMR (300 MHz, |2-(2-Alo]& =3z d]e]d-3-
[VHH] CDOD) & 8.53 2A)-7-ME-9-(4-(1-ved-4-
Rt (s, 1), 8.46- |(EgZFo=vd)-1H-
(min):1.0983 | 8.44 (m, 1H), olu|thE-2-Ld) 2 )-7,9-
8.03-8.00 (m, U] &lo] = -8~ d-8-&
M), 7.70 (s,
1H), 7.67-7.61
(m, 4H), 7.28-
7.24 (m, 1H),
5.29 (s, 2H),
3.77 (s, 31,
3.57 (s, 3H),
2.68-2.59 (m,
1H), 1.08-1.03
(m, 2H), 0.88-
0.84 (m, 2H).
I-72 m/z:516.3631 2-(2-(UZFomdg)ygd-
[N+ 3-)-7-Md-9-(4-(1-W g4~
Rt (Eg|ZF 0o muE)-11-
(min):1.3359 ol mt}E-2-2) A4 )-7,9-
] glo] & 2-8H- 2 -8-&
I-73 m/z:496.4 2-(6-H = A -2-wd 3] 2] -3~
[M+HT* A)-9-(4-(1-H1<g-4-
Rt (E¥]Z R0 =vE)-1H-
(min):1.3412 olu|thE£-2-) A )-7,9-
T 8lo] = 2 -gl- -8
1-74 m/z:528.5 2-(2-EF Q56—
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[1301]

3}3HE (Cmpd)
Cik-2

LCMS

'H NMR (300 MHz)
5 ppm

3154

[M+H]Y
Rt
(min):1.6245

o] AZ 2 E AV g H-3-Y)-9-
(4-(1-Hg-4-

(EZZF 9 =vd)-11-
olu|thE-2-d) M H)-7,9-

0] 5}o] = 5 -gl-3F -8

I-75 m/7:500.4 2-(2-EF 9 B-6-MEA 7 Y-
[M+H]* 3-)-9-(4-(1-vd-4-
Rt (EEZ792MY)-1H-
(min):1.4117 ol tpE-2- )il )-7,9-
o] sho] = 2 -8l-FF 8-
1-76 m/2:520.394 | M NMR (400 Miz, | 9-(4-(1-Alo]& &= -4
[M+HT* CDOD) & 8.59 - | (EgZF o 2ve)-1H-
Rt 8.52 (m, 1H), oln thE-2-) MA)-2-(2-
(min):1.07 |8.39 (s, 1H), o] A 2 Ay 2| d-3-U)-7,9-
8.03-7.95 (m, ] lo] = 2 -QH-F2l-8-&
H), 7.84-7.76
(m, 2H), 7.74-
7.68 (m, 1H),
7.61-7.54 (m,
2H), 7.37-7.29
(m, 1H), 5.23
(s, 2l), 3.68-
3.53 (m, 2H),
1.23 d, J =
6.80 Hz, 6l),
1.05-0.93 (m,
211, 0.89-0.80
(m, 21).
1-77 m/2:565.5124 | 'H NMR (400 MHz, | 2-(2-0]A= 23]

[M+HT
Rt
(min):1.166

DMSO-dg) & 9.04
(br s, 1H),
8.57-8.55 (m,
1), 8.42 (s,
1H), 7.94-7.92
(m, 1H), 7.76-
7.68 (m, 21),
7.52-7.45 (m,

-8
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[1302]

35S (Cmpd)
HE

LCMS

IH NMR (300 MHz)
8 ppm

3}y

2H), 7.28-7.26
(m, 1), 6.50
(s, 1), 5.10
(s, 2H), 3.68-
3.52 (m, 5H),
2.87-2.76 (m,
4H), 1.11 (d, J
=6.80 Hz, 6l).

m/z:456.3
[M+H]*

Rt
(min):0.8827

H ONMR (300 Milz,
DMSO-ds) &
8.61-8.59 (m,
1), 8.42(s,
1H), 7.98-7.95
(m, 11D, 7.59
(d, J =18.40 Hz,
2H), 7.41 (d, J
=8.40 Hz, 2H),
7.33-7.29 (m,
1), 5.71 (s,
1H), 5.06 (s,
20), 3.88 (s,
3H), 3.67-3.36
(m, 1D, 2.15
(s, 3D, 1.14
(d, J =6.60 Hz,
61 .

w

2-(2-o]2Z 22 d-3-9)-
9-(4-(3-HI S A -5-v = -1H~
v #E-1-d)HA)-7

,9-
t] &}o] = w-gl- 3 -8-=

I-79

m/z:508.3033
[+H]*

Rt
(min):0.9906

H NMR (300 MHz,
CDOD) & 8.54-
8.52 (m, 1),
8.34 (s, 1),
7.99-7.89 (m,
1), 7.69-7.55
(m, 5H), 7.36-
7.25 (m, 1H),
5.93-5.79 (m,
), 3.72 (s,
3H), 3.66-3.51

(R)-2-(2-0)AZ =] d-3-
)-9-(1-(4-(1-ve—4-

(B EF o 2ue)-11-

ol thE-2-) Al d ) el &)-7,9-
t] &}o] = & -gH-FF -8
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[1303]

ol o) M= 1
32 (Cmpd) LCHS H NMR (300 MHz) 5513
i 6 ppm
(m, 1), 2.08
(d, J =17.50 Hz,
31, 1.25-1.12
(m, 6H).
1-80 m/z:508.3517 | 'H NMR (300 MHz, -(2-0]A~Z 2 H g d-3-

[T
Rt
(min):0.9906

CDOD) & 8.62-
8.53 (m, 1H),
8.39 (s, 1H),
8.04-7.94 (m,
1H), 7.74-7.61
(m, 5H), 7.41-
7.30 (m, 1H),
5.99-5.85 (m,
1H), 3.77 (s,
3H), 3.72-3.56
(m, 1H), 2.13
(d, J =17.50 Hz,
3H), 1.30-1.17
(m, 6H).

O‘)A]J)Oﬂbé) 7,9-
2-8H-3F 8-

I-81

m/z:497.1921
[M+HHT*

Rt
(min):0.9096

T NMR (400 Mz,
CDOD) & 8.57-
8.54 (m, 1),
8.38 (s, 1),
8.01-7.97 (m,
1), 7.68-7.57
(m, 5H), 7.35-
7.32 (m, 11,
5.23 (s, 2H),
3.61-3.54 (m,
M), 1.23 (d, J
=6.80 Hz, 6H).

1-82

m/7:530.2242
[M+HIT*

Rt
(min):0.977

IH NMR (400 MHz,
CDOD) & 8.57-
8.55 (m, 1),
8.40 (s, 1),
8.03-7.98 (m,
1), 7.82 (d, J

F-4-(1-Hg-

Lo ) - 11l

o V] th-2-90) W) -2-(2-

o] &3 23 9] 2] ¥1-3-9) 7, 9-
= A-g-2

T
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[1304]

3}3HE (Cmpd)
W3

LCMS

'H NMR (300 MHz)
6 ppm

=4.80 Hz, 1H),
7.36-7.26 (m,
3H), 5.24 (s,
2H), 3.64-3.52
(m, 4H), 1.24
(d, J =6.80 lz,
6H) .

1-83

m/7:512.1745
[M+H]*

Rt
(min):0.9475

H NMR (300 MHz,
DMSO-d6) &
11.65 (s, 1H),
8.60-8.57 (m,
1H), 8.44 (s,
1H), 7.99-7.93
(m, 2H), 7.58
(t, J =7.80 Hz,
1H), 7.41-7.37
(m, 1H), 7.32-
7.27 (m, 2H),
5.15 (s, 21,
3.65-3.57 (m,
4H), 1.13 d, J
=6.60 Hz, 6H).

9-(3-Z 79 Z-4-(1-v &4~
(BEg&F0 2rd)-1H-

o th&-2- ‘fé)‘%ﬂ’él) 2-(2-
]/k,LE;JJJ]E] 01) -7,9-
ﬂ&ﬂikBH%%SQ—

1-84

m/z:512.2395
[M+H]*

Rt
(min):0.9636

'H NMR (400 MHz,
CDs0D) & 8.58-
8.55 (m, 1),
8.42 (s, 1H),
8.02-7.99 (m,
1), 7.72-7.70
(m, 1), 7.54-
7.46 (m, 3H),
7.36-7.32 (m,
1H), 5.30 (s,
20), 3.80 (s,
3H), 3.63-3.55
(m, 1), 1.21
(d, J =6.80 Hz,
6I) .

-4-(1-ve-4-
wE)-1H-
SR YA )-2-(2-
i‘§%1ﬂﬂ3m)7%

=288

“0 }o }o
mzlm f
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[1305]

513 1
ﬂz}u%](pmpd) LS H NMR (300 MHz) 5315
H 5 & ppm
1-85 m/2:530.246 | H NMR (300 MHz, | 9-(2,6-t]ZF9 2-4-(1-Mg-
[MHHT* DMSO-ds) & 4-(EZF o 2 dg)-11-
Rt 8.54-8.50 (m, olv| g E-2-d) W) -2-(2-
(min):0.99 | 1H), 8.12-8.10 | o]AX =gy d-3-4)-7,9-
(m, 1H), 7.98 ] slo] & 2 -8H-FF U -8-2
(s, 1H), 7.89-
7.86 (m, 1H),
7.45-7.41 (m,
2H), 7.25-7.21
(m, 1H), 5.09
(s, 21), 3.89-
3.75 (m, 1H),
3.80 (s, 3H),
1.12 d, J =
6.60 Hz, 6H).
1-86 m/z:513.2146 9-(4-(1-vE 4~
(M+H]* (EYZF o 2vd)-11-
Rt ojujtpE-2-)MA)-2-(2-
(e}

(min):1.1783

1-87 m/z:476.2 9-(4-(4-(gEFL. 2 E)-1-
(M+H]* wg-1H-o] vt} F-2-d) M4 )-
Rt 2-(2-o] A 2g vl e d-3-¢)-
(min):0.7208 7,9-t] ko] = 2 -gH-F -8

1-88 m/z:454.125 2-(2-
[M+HT* (HEFLEZUEAD T2 H-3-
Rt A)-9-(4-(3-=F 9 =-1H-
(min):1.4342 v gE-1-d)w2)-7,9-

o] 3ho] = 28l F 8-

1-89 m/z:453.15 2-(2-(JZF e 2rEA)Ad)-
(M1 9-(4-(3-ZFQ Z- 19T E-1-
Rt )l d)-7,9-t]8}o] = = -8H-
(min):1.5166 F-8-2

1-90 m/z:494.4512 | H NMR (300 MHz, | 2-(2-(c]mlgo}n =) d)-9-

[M+HT
Rt

CDOD) & 8.31
(s, 1), 7.65

(4-(1-Hg-4-
(EglEFomdd)-11-
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[1306]

3}3HE (Cmpd)
HE

LCMS

H NMR (300 MHz)
S ppm

53ty

(min):0.8287

(s, 5H), 7.51-
7.30 (m, 2H),
7.17-7.07 (m,
1H), 7.02-6.96
(m, 1H), 5.23
(s, 2H), 3.76
(s, 30), 2.57
(s, 6H).

o ]t E-2-21) ¥14)~7,9-
t] afo] = -8 F -8

m/z:425.1473
[M+HIT*

Rt
(min):1.51

'H NMR (400 MHz,
CDsOD) & 8.29
(s, 1D, 8.19
(s, 1H), 7.71-
7.68 (m, 3H),
7.54-7.51 (m,
2H), 7.23-7.20
(m, 1), 7.16-
7.09 (m, 2H),
6.51-6.50 (m,
1H), 5.16 (s,
2H), 3.19-3.11
(m, 1H), 2.46
(s, 3, 1.11-
1.09 (m, 6M).

9-(4-(1H-¥ 2} =-1-) w2 ) -2-
(20l ¥ -3-v e v d)-
7,9-t}3ko] =R gl F -8

m/z:441.1345
(M
Rt (min):1.5

9-(4-(IH-¥ 2hE-1-) ) -2-
(2-o) AT 2I-3-m| B A # d)-
7,9-t) 3}o] = R -8l-HF W -8-2

m/z:445.0988
[MHH T

Rt
(min):1.66

'H NMR (300 MHz,
DMSO-dg) &
11.63 (s, 1H),

8.44 (d, J =24

Hz, 1H), 8.39
(s, 1H), 7.80-
7.77 (m, 2H),
7.72 (s, 1),
7.53-7.41 (m,
3, 7.33-7.24
(m, 2H), 6.53-

9-(4-(IH-9] &-E-1-d) il d) -2-
(3-Fr7-2-0olAxZdAHYd)-
7,9-t] 8ol & 2 -8H-FFH-8-2
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[1307]

313 (Cmpd)
HE

LCMS

'H NMR (300 MHz)
6 ppm

6.52 (m, 1H),
5.06 (s, 21),
3.42-3.32 (m,
1), 1.30-1.15
(m, 6H).

1-94

m/z:409.3484

9-(4-(IH-¥eh&-1-2) il 4d)-2-

[MHHT* (2-AyolEFRZ 2 A d)-7,9-
Rt ] 3lol = =-8H-FFH-8-=
(min):1.4233
1-95 m/z:443.286 9-(4-(IH-H&&-1-¢)Mm4d)-2-
[M+H]* (5-ZF22-2-
Rt Atol 22 T2 A )-7,9-
(min):1.6417 t]slo] = 2-gH-F e -8-&
1-96 m/z:429.308 | H NMR (400 MHz, | 9-(4-(1H-¥e}&-1-)M=)-2-
[M+HT CDsOD) & 8.33 (2-EF 9 2-6-
Rt (s, 1H), 8.19 oAz 2AId)-7,9-
(min):1.4897 | (d, J = 2.8 Hz, |Ttlslo]=2-8H-FF--8-2
H), 7.73-7.65
(m, 3H), 7.59-
7.50 (m, 2H),
7.43 (m, 1H),
7.25-7.22 (m,
1), 7.02-6.99
(m, 1H), 6.50-
6.49 (m, 1H),
5.17 (s, 2H),
2.68 (m, 1H),
1.09 (d, J =6.8
Hz, 6H).
1-97 m/7:477.3542 9-(4-(1H-¥] &} =-1- ) 4) -2-
[MHIT* (2-AtolE R T g -5
Rt (BEg)EFomuE)d)-7,9-
(min):1.6867 O &lo] = 2-gH-F 8-
1-98 m/z:491.4 H NMR (400 MHz, | 2-(2-Alo]lZ2 = 2d9d)-9-
[T CDOD) & 8.36 | (4-(1-"&-4-
Rt (s, ), 7.73- | (EEF2=vdE)-1H-
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[1308]

3}3HE-(Cmpd)
H3

LCMS

'H NMR (300 MHz)
6 ppm

53ty

(min):1.485

7.51 (m, 6H),
7.41-7.32 (m,
1H), 7.31-7.23
(m, 1), 7.15-
7.08 (m, 1H),
5.25 (s, 21,
3.77 (s, 3H),
2.33-2.21 (m,
1H), 0.71-0.61
(m, 21, 0.59-
0.47 (m, 2H).

of vl etE-2-9D) W H)-7,9-
o slo] = 2-8H-F -8+

I-99

m/7:495.4426
DM+HT*

Rt
(min):1.63

IH NMR (300 MHz,
CDCIs) & 9.31
(br s, 1), 8.38
(s, 1H), 7.67-
7.62 (m, 3H),
7.39-7.23 (m,
40), 7.09-7.06
(m, 1H), 6.80
(s, 1), 5.22
(s, 2D, 4.24~
4.17 (m, 2H),
2.52-2.44 (m,
1H), 2.34 (s,
3H), 1.24-1.20
(m, 3H), 0.82-
0.75 (m, 2H),
0.69-0.57 (m,
20) .

g 1-(4-((2-(2-

At F R ER o E)-8-G -
7,8-T8}o] = 29~ -9~
) E) #ld)-3-v -1

v @E-5-7E 8 Aol =

1-100

m/z:531.5
[T

Rt
(min):1.7046

H NMR (300MHz,
CDCly) & 8.39
(s, 1H), 7.61 -
7.47 (m, 4H),
7.32 = 7.19 (m,
410, 7.00 (s,
1H), 5.10 (s,
21, 3.67 (s,

7-AlolFRZ 2 0-9-(2-

Aol S 2 I 2 A Y )-9-(4-(1-
We-4-(E8ZF 2 vg)-1l-
olujthE-2-A)MA)-7,9-

T 8lo] = 2-8H-F -8
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5}9+-& (Cmpd)
H3s

LCMS

'H NMR (300 MHz)
6 ppm

53y

30, 2.94 (td, J
=3.3, 6.9 Hz,
1), 2.47 - 2.33
(m, 1), 1.11
(br d, J =6.4
Hz, 2H), 1.06 -
0.97 (m, 21D,
0.72 - 0.61 (m,
2H), 0.57 - 0.47
(m, 2H)

1-101

m/z:532.4481
[T

Rt
(min):1.2469

'H NMR (300MHz,
CDCly) & 8.52
(dd, J =1.8,
4.7 Hz, 1H),
8.48 (s, 1)
7.98 (dd, J =
1.8, 4.7 Hz,
H), 7.62 (m,
4), 7.31 (s,
), 7.19 - 7.13
(m, 1), 5.19
(s, 20D, 3.75
(s, 3H), 3.05-
2.98 (m, 1),
2.82 - 2.72 (m,
H), 1.23-1.15
(m, 4H1), 1.09
(br d, J=2.1
Hz, 2H), 0.95 -
0.87 (m, 2H)

T-Apol &2

ijl -2-(2-
zr'*iﬂ*l)]a]q 3-2)-9-

(4-(1- l%ﬁ
(Eg|EFo.2vd)-111-
1”1E1 ‘‘‘‘‘ 2 A )-7,9-
v &}o] & 2-gH-FH-8-2

1-102

m/z:452.2523
[MHH]*

Rt
(min):0.99

'H NMR (400MHz,
CD:0D, ppm) &
8.34(s, 1H),
7.55(d, J =8.00
Hz, 41), 7.48-
7.41(m, 4H),
7.30- 7.26 (m,

s RIES

ﬂ#ﬁﬂﬁ

~(5,6~
OlERIER[3,4-

= 2-8H-F-8-

14l -l 4d)-2-(2-
AZ2AYY)-7,9-
o]
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[1310]
[1311]

[1312]
[1313]

[1314]

S=50dl 10-2708936

3}9HE (Cmpd) 'H NMR (300 MHz)
s LCMS 5 oo

1H), 5.19(s,
2H), 4.29(s,
2H), 4.07(s,
20), 3.33-
3.27(m, 1H),
1.16- 1.12(m,
6H) .

1-103 m/z:470.0799 | ' NMR (300 MHz, | 9-(4

[M+HITF DMSO-dg) & 8.40 | tlslol==2] = =[3 4-
Rt (s, ), 7.56- | cl¥gtE&-1(4D)-)M=)-2-(3-
(min):1.03 7.53 (m, 2H), ZFQFE-2-olAXZEANY)-
7.44-7.41 (m, 7.9-t) 5} o] =7 -8H- 2 -8-&
3H), 7.30-7.16
(m, 3H), 5.06
(s, 2H), 4.20
(s, 2H), 3.85
(s, 2H), 3.32-
3.24 (m, 2H),
1.21-1.20 (m,
6H).

1-104 m/z:470.0811 | *H NMR (300 MHz, | 9-(4-(5,6-
[M+H]* DMSO-dg) & 8.40 | tlglo| =29 & =2([3,4-
Rt (s, 1), 8.28 cl¥@FE-2(40) - )W) -2-(3-
(min):1.03 (s, 1), 7.74- ZZOoR-2-0|ATRIIY)-
7.71 (m, 21, 7,9-t)8}o] = 2 -gl-FF U -8-&
7.42-7.40 (m,
20, 7.30-7.17
(m, 3M), 5.04-
5.00 (m, 2H),
3.89-3.88 (m,
4H), 3.32-3.26
(m, 2[), 1.29-
1.20 (m, 6H).

3}ty

AAle 33 2-(2-0]&aZ 28N Y -3-U)-7-He-9-(4-(1-H L4~ (EHEFL2HE)- W7 thE-2-4) i A)-
7,9-t3te| =2 -8H-FA-8-2 (1-105)

2-(2-0l AX 2 A9 Ed-3-4)-9-(4-(1-HE-4-(EFZF 2 2 e )-1F-o]n|t}E-2-d )l & )-7, 9-T] 5} o] = 2 -8~

(I-2) (100mg, 0.20mmol) = DMF(1 mL)¢] Z&3ES 0C7HA FZHA7) E

10.5mg, 0.26mmol)<S 0TCOA] H7Fstaith. 0ColA 0.5A12F ¢ wwkal & ofo] 9 &
(e}

DS #A7tsta, 53 E3dES 59 2XolA A FoF wNkElY. & (2 mb) S F¥7tela E3ES EtOAc
BX2 mL)E FEIY. §715S 28, 5 UEF AHHoE oA AxA7]a, 93 F JAF slollA &
S gaF BF-HPLCE A8l 34.7mg (34%) 9] 2-(2-o|AZ 2 H v

& A4 2
S 2ME)-1ol | thE-2-d) Ml A )-7,9-t] 8o] = 2 -8/ U -8-2(1-105) & ¥4 a1

AN 34, 9-(4-(1-(2-3}o]| 22N E)-4-(EFZF L 2HE)- 1o nthZE-2-4 )l 4 )-2-(2-0| AZ 2 d)-
7-vg-7,9-t] 30| =2 -8 F A -8-& (I-106)
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[1315]
[1316]

[1317]

[1318]

[1319]

HO
\_\
N
r{jf&?x
N CF3

1-506
0Ce Ax E97] s,

e
stol Al ssint.

(26mg, 0.82mmo!

DIAD, PF’h3

MeOH

9-(4-(1-(2-3o| =5 A
2xzdAdd)-2 (1-506) (140mg, 0.27mmol),
4 )l EFES tiola
53 g9& 50TolA 16413
AFES AEstA ziu}EJaM(l 1 EtOAc/P

o] 9-(4-(1-(2-3lo| EZAd ") -4-(EEF
7,9-t]slo] = 2 -8H-F U -8-2 (1-106)S WA

HO

\—\N
M N‘XCFS
N
>=0

1-106

ofel)-4-(Eg =

HEZs =2 F(3 L),

10-2708936

Fo=2vd)-1H- O]U]U]—A—-—Z )l A )-2-(2-9]
23 (127mg, 0.48mmol)

Z2Y olzxrIlEEAY ]E (DIAD, 109mg, 0.84mmol)ZE 27}

R EEES

2g)-11-
ﬂ% 24 53190,

oA WA 3
832 AT e,

=, AN

3 (gurdel dx; B). AAld 33 wE A 340 wEt ¥ 30 A9 3}
Al Aok F/EE FHAE ARk sl As gl g A
S A dAsIEEAEo] Joz2 AdFEH U
[¥ 3]
Ry = 1
E}i}ﬁ(f)mpd) LCHS H NMR (300 MHz) 5513
HE 6 ppm
1-105 m/z:508.3043 | 'H NMR (300 Miz, 2-(2-0] A 2 v g y-3-
(T CD:OD) & 8.60- o) -7-m &l -9-(4-(1-H1 -4~
Rt 8.58 (m, 1H), 8.53 | (Eg|EF o =wE)-1l-
(min):1.0175 | (s, 1H), 8.07-8.04 | o]w]t}Z-2-2 )l A)-7,9-
(m, 1), 7.70-7.59 | t]s}o] = = -8H-TF21-8-&
(m, 5H), 7.41-7.37
(m, 1H), 5.28 (s,
2H), 3.77 (s, 3H),
3.68-3.58 (m, 1H),
3.57 (s, 3H), 1.26
(d, J =6.60 Hz,
611).
1-106 m/z:537.4 IH NMR (400 MHz, 9-(4-(1-(2-3}o] == A of & ) -
(MH]* DMSO-ds) & 8.61 4~(EZF e 2d)-1H-
Rt (s, 1), 7.97 (s, |olvthZE-2-¢)md)-2-(2-
(min):1.5166 | 1H), 7.71-7.64 (m, | o] A~X 2| d)-7-vE-7, 9-
2H), 7.55-7.39 (m, | Hl&lo] =2-8H-FFH-8-&
5H), 7.31-7.22 (m,

- 208 -

1__

0

gkl 5%
B Z-PLCE AA S ] 24.4mg(17%)
ojH|thE-2-¢ )il A )-2-(2-9]
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SE 27"~
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sd 44 57el
PLCe 93l &&=



[1320]

392 (Cmpd)
HE

LCMS

H NMR (300 MHz)
6 ppm

33t

1), 5.15 (s, 2H),
5.12-5.04 (m, 1H)
4.06 (t, J =5.20
Hz, 2H), 3.68 (t,
J =5.20 Hz, 2H),
3.46 (s, 3H),
3.451- 3.27 (m,
M), 1.10 d, J =
6.80 Hz, 6H).

1-107

m/z:482.2349
[M+HTY

Rt
(min):1.23

H NMR (400 MHz,
CDCl3) & 8.40 (s,
), 7.88 (s, 1H),
7.70 (s, 1H),
7.66-7.58 (m, 5,
7.46-7.39 (m, 2,
7.30-7.26 (m, 1H),
6.44 (s, 1H), 5.17
(s, 2H), 4.08-4.05
(m, 2H), 3.56-3.49
(m, 1), 2.76-2.73
(m, 21, 2.36 (s,
6H), 1.24-1.23 (m,
6H).

9-(4-(1-¥ ZHE-1-2) i)~
7-(2-(HviE opu e ) ol ) -2~
(2-claz = d)-7,9-
t3lo] =2 -8H-FF#-8-2

1-108

m/z:534.5019
[M+HT

Rt
(min):1.0708

'H NMR (300MHz,
CDCl3) & 8.64 -
8.57 (m, 1H), 8.23
(s, 1), 7.95 (br
d, J =7.31z,
1), 7.53 - 7.43
(m, 4), 7.23 -
7.17 (m, 2H), 3.73
- 3.66 (m, 1H),
3.64 (s, 3H), 3.42
(s, 3, 1.68 -
1.54 (m, 4H), 1.26
(d, J =6.7 Hz,
6H)

2-(2-0l A~ 2y -3~
) -7-ME-9-(1-(4-(1-"E~
I~(EYEF2ve)-11-
o|v| thE-2-

Ayl d)Atol SR ERT)
7,9-t35}o] = 2 -8l -8+

- 209 -
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[1321]

oy =i 1
ﬂ?g(pmpd) LS H NMR (300 MHz) 591
HS & ppm
1-109 m/z:495.4 Y NMR (300 Milz, 9-(4-(3-(oFAEl ¥-1-)-5-
(M CDsOD) & 8.57- He-10-9 2 &-1-d)w4)-
Rt 8.55 (m, 1H), 8.49 | 2-(2-0) A= 2F v d-3-

(min):0.9096

(s, 10, 8.01-7.98
(m, 1H), 7.53-7.52
(m, 2H), 7.39-7.36
(m, 3H), 5.58 (s,
1H), 5.22 (s, 2H),
3.85 (t, J =7.20
Hz, 41), 3.56-3.54
(m, 4H), 2.37-
2.28(m, 2H), 2.20
(s, 30, 1.22 (,
J =6.90 llz, 6l).

o) -7-Me-7 9-t]Flo] =2 -
8H-+#-8-<

I-110

m/z:549.4547
[+

Rt
(min):1.638

' NMR (400 MHz,
CDOD) & 8.46 (s,
H), 8.28 (d, J =
.20 Hz, 1H),
.63-7.56 (m, 2H),
.50-7.37 (m, 5I),
.30-7.21 (m, 1H),
.55-5.43 (m, 1H),
24 (s, 2H),
.99-4.90 (m, 21,
.86-4.77 (m, 21,
54 (s, 3H),
.36-3.32 (m, 1H),
17 (d, J =6.80
Hz, 6H).

oo W U1 0T NN~ —

2-(2-olxZ eI Hd)-7-
A= -9-(4-(1-(F A e-3-)-
-(EfEF Qo 2ME)-1H-
ol HE-2-)HA)-7,9-
gato] =52 -gl-F 8-

I-111

m/z:459.4
[M+H1*

Rt
(min):1.6516

'H NMR (400 MHz,
DMSO-dg) & 8.54
(s, 1H), 7.55-7.48
(m, 1), 7.48-7.43
(m, 1), 7.43-7.35
(m, 1), 7.30-7.21
(m, 1H), 5.70 (s,
1H), 3.98-3.88 (m,

9-(((1s,4s)-4-(3,5-1] ™ &~
- 2}&-1-
d)AbelE 23 ) vd)-2-(2-
oAz m A d)-7-vd-7,9-
tslo] =2 -8l-3F A-8-2

- 210 -
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[1322]

3}5+E (Cupd)
H3s

LCMS

'H NMR (300 MHz)
6 ppm

33y

1), 3.75 (d, J =
7.20 Hz, 21),
3.56-3.44 (m, 1H),
3.41 (s, 3H), 2.15
(s, 3H), 2.03 (s,
3H), 1.92-1.83 (m,
1), 1.78-1.66 (m,
6H), 1.31-1.05 (m,
8.

I-112

m/z:459.4
[T

Rt
(min):1.719

T NMR (400 Mz,
DMSO-dg) & 8.54
(s, 1), 7.55-7.47
(m, 1), 7.47-7.34
(m, 2H), 7.22-7.20
(m, 1H), 5.73-5.72
(m, 1H), 4.01-3.93
(m, 3H), 3.54-
3.46 (m, 1), 3.41
(s, 3H), 2.31-2.29
(m, 1D, 2.15 (s,
3, 2.12-1.98 (m,
5H), 1.72-1.51 (m,
6H), 1.15 (d, J =
6.80 Hz, 6H).

9-(((1r,4r)-4-(3,5-t] v &~
M- ehE-1-

A)Apo] a3 A) I E)-2-(2-
ol AxmA I d)-7-m4d-7,9-
t]slo] = 2-8H-F-8-&

I-113 m/z:508.3694 | I NMR (300 Miz, 2-(2-0] 22 2 H g ¥-3-
[T CDsO0D) & 8.60- A)-7- & -9-(4-(5-H & -3~
Rt 8.58 (m, 1H), 8.53 | (EgJ&F Q. =viE)-1H-
(min):1.2874 | (2, 1H), 8.04-8.01 | ¥ &}Z&-1-L)W=)-7,9-
(m, 1), 7.66-7.63 | t]d}o] = 2-8H-FFHA-8->
(m, 2H),7.52-7.49
(m, 2H), 6.59
(s,11D), 5.29 (s,
2, 3.62-3.57 (m,
41, 2.34 (s,31),
1.24 (d, J =6.40
Hz, GH).
I-114 m/z:534.4369 | 'l NMR (400 Miz, 9-(4-(1-Alo]| FZ 284~
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[1323]

33 (Cmpd)
A3

LCMS

H NMR (300 MHz)
5 ppm

shohyg

[V+H]Y
Rt
(min):1.1783

CDsOD) & 8.59-
8.47 (m, 2H),
8.03-7.95 (m, 1H),
7.83-7.75 (m, 2H),
7.74-7.68 (m, 1H),
7.64-7.54 (m, 2H),
7.38-7.29 (m, 1H),
5.25 (s, 2H),
3.67-3.52 (m, 5H),
1.22 (d, J =6.80
Hz, 6H), 1.04-0.94
(m, 2H), 0.88-0.79
(m, 21).

1-115

m/z:522.4608
[M+T*

Rt
(min):1.097

' NMR (400 Mz,
CDOD) & 8.59-
8.57 (m, 1), 8.52
(s, 1), 8.01-7.98
(m, 1H), 7.70-7.63
(m, 5H), 7.37-7.34
(m, 1H), 5.97-5.91
(m, 1), 3.77 (s,
3H), 3.68-3.58 (m,
1), 3.55 (s, 3M),
2.12 (d, J =7.20
Hz, 3H), 1.27-1.20
(m, 6H).

(R)-2-(2-0] 43
3 0]) ’7 Uﬂ%‘,
ﬂ%4(bﬂ%$$
H-o] 7| o &-2-

D)) eld)-7,9-

tjato] = 2-gH-FFA-8-2

I-116

m/7:522.4681
I

Rt
(min):1.0981

H NMR (400 MHz,
CDOD) & 8.59-
8.57 (m, 1), 8.52
(s, 1), 8.01-7.98
(m, 1), 7.70-7.64
(m, 5H), 7.37-7.34
(m, 1H), 5.96-5.91
(m, 1H), 3.77 (s,
3H), 3.68-3.60 (m,
H), 3.55 (s, 3H),
2.12 (d, J =7.60

(8)-2-(2-0)lxz 22y 2d-
(1=(

3-d)-7-"4d-9-
HE-A-(EEF L
1H-o] 7] ch -2~

o) sd ol ©)-7,9-

T 5}0] = 28 F -8~

- 212 -

S==35 10-2708936



[1324]

oy o) = l
ﬂfﬂ'g(pmpd) LCNS H NMR (300 MHz) SRR
H3E § ppm
Hz, 3, 1.27-1.21
(m, 6I).
1-117 m/z:579.5543 | 'H NMR (400 Mz, 2=

I
Rt
(min):1.2874

DMSO-dg) & 8.63
(s, 1), 8.61-8.54
(m, 1H), 7.95-7.92
(m, 1), 7.74-7.70
(m, 2H), 7.51-7.48
(m, 2M), 7.31-7.27
(m, 1), 6.50 (s,
1), 5.14 (s, 21),
3.63-3.54 (m, 5I),
3.46 (s, 3M),
2.81-2.78 (m, 4H),
1.11 d, J =6.80
Hz, 6H).

tato] = 2-8H-FF 78—

1-118

m/z:470.3
[M+HT

Rt
(min):0.9883

'H NMR (300 Mz,
DMSO-dg) & 8.63-
8.60 (m, 2H),
7.99-7.96 (m, 1H),
7.59 (d, J =8.40
Hz, 20), 7.42 (d,

J =8.40 Hz, 2H),
7.34-7.30 (m, 1)
5.71 (s, 1), 5.10
(s, 2D, 3.88 (s,
3H), 3.67-3.58 (m,
H), 3.47 (s, 3H),
2.15 (s, 3H), 1.14
(d, J =6.90 Hz,
6H).

2-(2-o) A 7 v g y-3-
A)-9-(4-(3-vEA] -5 & -
- 2&-1-)id)-7-

| el-7,9-t] &} o] & 2 -8H-
-8

I-119

m/z:550.4299
]

Rt
(min):1.0446

'H NMR (400 Mz,
DMSO-ds) & 8.82
(s, 1H), 8.60-8.59
(m, 1H), 7.98-7.60
(m, 1), 7.91 (d,
J =240 liz, 1),

9-(2-0] 2= 2 3] 2 el-3-
)-9-(4-(1- D4~
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[1325]

342 (Cmpd)
HE

LCMS

H NMR (300 MHz)
6 ppm

53ty

7.72-7.67 (m, 2H),
7.48 (d, J =8.40
Hz, 2H), 7.33-
(m, 1H), 5.61-
(m, 1H), 5.15-

5.00~

9

SIS

(m, 4H),
(m, 2H),
3H), 3.61-3.31 (m,
1), 1.16-1.12 (m,
6H).

[

7.2
5.5
5.0
4.9
(s

N o =D

5
0
3

1-120

m/z:552.4071
[M+H]*

Rt
(min):1.085

'H NMR (400 Mz,
DMSO-dg) & 8.64
(s, 1H), 8.59-8.57
(m, 1H), 7.96-7.94
(m, 1H), 7.92-7.90
(m, 1H), 7.70-7.67
(m, 2H), 7.48-7.45
(m, 2H), 7.31-7.28
(m, 1H), 5.15 (s,
oH), 4.12 (t, J =
5.20 Hz, 2H), 3.74
(s, 3H), 3.68 (t,
J =5.20 Hz, 2H),
3.63-3.59 (m, 1H),
3.96 (s, 3H), 1.12

2-(2-0] A 2 1 g gl-3-
A)=7-(2-mEA] N E)-9-(4-
(1-vd-4-
(EgEF e =2dE)-11-

o v thE-2-2) W 4)-7,9-
t]3}o] & 2 -8l U -8-&

(d, J =6.40 Hz,
6H).
[-121 m/7:598.4064 7-(1,1-t] S A =] of §F-3-
[M+HT* a)-2-(2-0l AT 2 H gl
Rt 3-9)-9-(4-(1-"1E8-4-
(min):1.085 (EgEFe=2vE)-11-
ol hE-2-U)MA)-7,9-
e e e
1-122 m/z:578.4492

DM+
Rt
(min):1.112
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[1326]

o Ry =i 1
E}i}i(_Cde) LCMS H NMR (300 MHz) R
W3 § ppm
(HE&s)o]| =2 -21-3] gh-4-
¢1)-7,9-t] 5} o] = 2 -8H-FF &~
8-
1-123 m/z:538.3385

I
Rt
(min):0.9097

7-(2-8to] =5l ol e)-2-(2-
o] 232 2.3 9] ¥ -3~ )9~
(4-(1-vg-4-
(EgEFo=me)-1H-
O]U]E] ,,,,, 92— o])uﬂ;ﬂ) 7 9-
o} &} o] = -8l A -8-2

I-124 m/z:550.2679 2-(2-0] A2 7 g-3-
[MHHT* A)-7-mME-9-(4-(1- (S A -
Rt ) -4-(EEFL2ME)-
(min):0.9767 H-ov FF-2-)ld)-7,9-
) 3lol =7 -8H-F-8-
I-125 m/z:544.2222 9-(3,5-t&F 2 2-4-(1-
[T HE-A-(EgEFe=md)-
Rt -0 v ghE-2-A )Wl d ) -2-
(min):1.0715 (2-olAxmavgd-3-¢U)-
o el-7,9-1] 8}o] = = -8l
FH-8-
1-126 m/z:526.2587 | *H NMR (300 MHz, 9-(3-ZF o E-4-(1-vg-4-
[MHHT DMSO-dg) & 8.65 (Ex)Z2 0 2de)-11-
Rt (s, 1), 8.61-8.58 | o]ujg}&E-2-)il4)-2-(2-
(min):1.0446 | (m, 1H), 7.99-7.93 | o] A 29| | d-3-Y)-7-
(m, 2H), 7.58 (t, | wWg-7,9-t]3}o] ==-8H-
J =7.80 Hz, 1H), | FH-8-2
7.42-7.38 (m, 1H),
7.34—-7.28 (m,
2H), 5.19 (s, 2H),
3.62-3.55 (m, 4H),
3.47 (s, 31), 1.12
(d, J =6.90 Hz,
6H).
1-127 m/z:526.2157 | 'l NMR (400 Miz, 9-(2-ZF Q@ -4-(1-vg-4-
[MHH ] CDsOD) & 8.68 (d, | (Eg|EFo=dye)-1l-
Rt J =4.40 Hz, 1H), |olnthZ-2-)ld)-2-(2-
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[1327]

s‘i}?ﬂi(pmpd) LCKS H NMR (300 MHz) e
NS 6 ppm
(min):1.058 |8.59 (s, 1H), ol AT 2 Hy g d-3-9)-7-
8.50-8.46 (m, 1), | ¥I&-7,9-1]&}o] =28l
7.72-7.67 (m, 2H), | FH-8-=
7.56-7.46( m, 3M),
5.35 (s, 2H),
3.98-3.90 (m, 1H),
3.80 (s, 3H), 3.58
(s, 30, 1.30 (d,
J =6.80 Hz, 6H).
I-128 m/z:544.2872 | 'H NMR (300 MHz, 9-(2,6-HEF22-4-(1-

(]
Rt
(min):1.0984

CDs0D) & 8.56—
8.54 (m, 1H), 8.49
(s, 1), 7.97-7.94
(m, 1H), 7.72 (s,
1), 7.37-7.31 (m,
3, 5.34 (s, 2H),
3.80 (s, 3H),
3.63-3.50 (m, 1H),
3.51 (s, 3H), 1.25

/1_
WE4-(EgZ2 ¢ 2 E)-
1H-o] P oh&-2-) WA ) -2-
(2-0] A Z 2w 2] el-3-2)-
7-ME-7,9-t] &} o] = Z-8H-
F-8-

(d, J =6.90 liz,
6H).
I-129 m/z:511.2647 | 'H NMR (400 MHz, 2-(2-0] A X 2 ¥ g gl-3-
[+ CD:0D) & 8.59- d)-7-(H"Y-d3)-9-(4-(1-
Rt 8.48 (m, 2H), ME-4-(EgEF o 2vd)-
(min):1.015 |8.03-7.96 (m, 1), | l-o]v|t}Z-2-) M a)-7,9-
7.70-7.56 (m, 5H), | tl&}o] = 2-8H-FF=71-8-+-
7.38-7.30 (m, 1H),
5.25 (s, 2H), 3.75
(s, 3H), 3.64-3.52
(m, 1), 1.23 (d,
J =6.80 liz, 6l).
I-130 m/2:514.2547 | 'H NMR (400 Miz, 2-(2-0] 2 ¥ ¢ gl-3-

[M+HT
Rt
(min):1.0041

CDsOD) & 8.57-

8.52 (m, 1), 8.51
(s, 1), 8.01-7.97
(m, 1H), 7.71-7.56
(m, 5H), 7.36-7.32

A)-7-(M=d-d3)-9-(4-(1-
(Hg-d3)-4-
(E8]Z 29 5 e)-11-
ol t£-2-2A )M d)-7,9-
o) &ho] = 2 -8H-3F 3 -8-2
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[1328]

[1329]
[1330]

332 (Cmpd)

H NMR (300 MHz)

35} O
e LCMS § opu SRR
(m, 1), 5.25 (s,
21, 3.62 - 3.54
(m, 1), 1.23 (d,
J =6.80 Hz, 6H).
1-131 m/z:511.2382 | 'H NMR (400 MHz, 2-(2-0] A X 29 v & tl-3-
IEGIN CDOD) & 8.57- ) -7-v g -9-(4-(1-(m & -
Rt 854m,mL849d@4<E1%$3i19%
(m@uon5<&1m,&m4951uﬂwﬂé ﬂ 1)-7,9-

(m, 1), 7.67-7.57
(m, 5H), 7.33-7.30
(m, 1), 5.24 (s,
2H), 3.62-3.52 (m,
4H0), 1.22 d, J =

6.80 Hz, 6H).
1-132 m/z:523.4 2-(2-(2-3} 0| B2 A T E -2~
G o) d)-7-w & -9-(4-(1-
Rt HE-4-(EFESF 2 E)-
(min):1.3917 1H-olv o Z-2-¢) il & )-7,9-
o) gto] = 5 -gl-FFd-8-2
1-133 m/z:551.405 7-19-9-(4-(1-Hd-4-
[HHT (EgERo=rd)-1H-
Rt ojulthE-2-d) A )-2-(2-
(min):1.0041 mEZEanvYu-3-9)-7,9-
o] 3lo] = 2 -8H-FH -8
1-134 m/z:539.3129 2-(2-(3-ZF Q9 ZolA g d-1-
[MHHT* A) ¥ ] gl-3-Y)-7- &l -9-
Rt (4-(1-He-4-
(min):0.955 (EZFozuwd)-11-
O]D]\:} —2-2)mA) -7,9-
t)slo] = 2 -gH-FA-8-&
1-135 m/z:557.3753 2-(2-(3,3-
(I HEF RO EW-1-
Rt ) ¥ g H-3-d)-7-v -9~
(min):1.3412 (4-(1-d—4-
(EgEFozvwd)-11-
ol thE-2-2 )Ml A)-7,9-
iii?fi(pmpd) LCNS 'H NMR (300 MHz) 543
o 6 ppm
v slo] =2 -8H-FFH-8-2
1-136 m/z:589.4218 - e -9-(4-(1-v 24~
[M+HT (EEIZF o 2 ve)-11-
Rt ol g F-2-d)MAd)-2-(2-
(min):1.2383 (3-
(EYEFLe2vE)obAlE H-
1-9) ¥ 21 d-3-2)-7,9-
tslo] = 2-8H-FF 71 -8-2
1-137 m/z:522.4094 2-(2-
[M+H]* Aol SR I = E AT 2 -3
Rt ) -7-me-9-(4-(1-H D4~
(min):1.3412 (Eg|ZFo=2vE)-1l-
ojm g E£-2-)H)-7,9-
T 5}o] = 2-8H-FF 71 -8-

AAe 35 2-(2-0]&Z2dHd)-9-(4-(1I-HE+4-(EL S

BH-FF2-8-2

(I-138)
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[1331]

[1332]

[1333]

[1334]

[1335]

[1336]

[1337]

[1338]

omn
J
Jm
Qﬂ

10-2708936

CF,
cl l/\g
CFs OZN{ NOz N\

N7
\ N B-71 Fe, NH4CI
\
DIEA A 2
H,N kA 1
B-23 CF,
CF, /S
N7\
1 &
N o) \
NH
H\}“ﬂ‘ o w{
\ —_—
| K&(N
N. N = K]

|
T N. N
E 1-138

A 1. 2-(2-°1AX 2R Y)-VF4-(1-HE-4-(EZ EF L 2 g )-1/-ov|t}E-2-4) WA )-5-UEZ F2]u] g -
_b_

THF(280 mL) 2| Zz7H4 B-71 (4.03g, 14.5Immol) & DIEA (5.66g, 43.79mmol)2] E8HES -78TolX F7HA)
B-239] & (3.73g, 14.6lmmol)9] & Hriste] Agstar, F5F LAE -T8TAA 24 Et
WEHEY T, HheS A7k AH A A 59 REA] e A sk, 1 AF) 9 EIEL AF Flo &
A71a, RAFES AgstA Z2nE 29 (33% EtOAc/PER &E]3H) & AASte] 4.8g(66%) 9 2-(2-0]AZ 2T
9)-NF4-(1-mE-4-(EgEF o2 d)- 1o th&-2-d) A A)-5-HEZ 9 g d—4-olvls 3 uFEEA

ZEan. NS (ESI) m/z 497.1 [M+H]'

B 2. 2-(2-0|AZ2IHY)-N-(4-(1-HB-4-(ESZ2 9 2|8 )-1-o] v t}Z-2-21 )1 D) 3 2 ] 1 -4, 5-T] o}

kil

2-(2-0) £ Z A D) -N-(4-(1- B—4-(E ) BT 0 2| &)~ UF-o] v] thE-2-91 )1 4 )-5-1] E 251 2] v] ¥l -4-0} 7]
(4.1g, 8.26mmol), d & (2.31g, 41.36mmol) % IEF F=Tlo]= (1.31g, 24.49mmol)o] ==L 3:3:1
EtOH/THF/ & (42 mL) ol 80CeoNA 1A1ZF &<t wuksiit). ¥h8 EFES ot 3 3o sFHAIA 5.3g
(F1gA)Y 2-(2-0olAx=2Ed) -N-(4-(1- HE-4-(EEF 2 E)-1/-o| v th&-2-¢ )l d) I g v d-4,5-1]
ol 7 uHEZA FE39TH NS (BSI) m/z 467.2 [MH]

97 3. 2-(2-°lAZ2AY)-9-(4-(1-HE-4-(EZ EF e 2 rE)-VFo|n|t}E-2-9 )l A )-7,9-t] sto| =2 -GIF

FI-8-2

9-(2-0] 2 2 A 7D )-N-(4-(1-H & -4-(E 2] Z 2 ¢ 2o & )-1f-0] 1]t} Z-2-91 ) wl 4 ) 7] 2] v Tl-4, 5-T] o}l (3.0g,
6. 43mmo ) 2 DCM(30 mL) 2] CDI (3.12g, 19.24mmol)¢] E3ES 40ColA 2417 F¢F wukdk g-g, ¥ &)
of FEA7|2, E(100 nl) Fo] EAMAIZ]A EtOAc (2X150 mL)E FZalqgtt. 239 §7] =%

=
H eJﬂ OJE ollM AxAZ]aL, o3 B AF dtellA EHEAT. AFi=s 27l HIHd A=vtED
(50% EtOAc/PEZE &213hH = AAS thg, w3 -HIPLCE T7} gAIEte] 1.005g(40%) 2] 2-(2-o]AXZ2E¥d)-9-
(4-(1-HE-4-(Eg EF 2 d)-1H-o v thE-2-) il 4 )-7,9-T] sto] =2 -8H-F 11 -8-2(1-138) & W 1¥=
24 #5383l

F 4 (LerAl dA 0. *a‘/\] of 3500 whe} 4o @AE IRtES B Vied AR FEY Al Al 8/
T TS ARkl @At Aol dAE, BEENE A, 71E HPLCAl olsl elEflar Ao 9]

\:l
AsierE Aol Yo% BRI,
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[1339] [£ 4]

3}3H& (Cmpd) IH NMR (300 MHz)
e LCMS S oon

I-138 n/2:493.18 | "H NMR (400 MHz, | 2-(2-o]A _Jé A d)-9-(4-(1-
[MHH] CDOD) & 8.30 W g -4-( im]%l_) 1H-
Rt (s, 1), 7.67- | olvc}&=-
(min):1.58 7.62 (m, 5H), tjslol =
7.46-7.38 (m,
3H), 7.27-7.23
(m, 1H), 5.22
(s, 2H), 3.75
(s, 3H), 3.35-
3.28 (m, 1D,
1.20-1.14 (m,
611 .

1-139 m/z:412.2818 | I NMR (300 MHz, | 9-
[M+HT* CDsOD) & 8.52 %‘
Rt (s, 1), 8.34 o
(min):1.32 | (s, 1H), 7.95- 1‘46} lE? SH—Trd 32
7.78 (m, 3H),
7.65 (d, J =
6.20 Hz,
2H),7.50-7.35
(m, 3H),7.30-
7.21 (m, 1H),
5.23 (s, 2H),
3.30-3.15 (m,
M), 1.13 (d, J
=6.90 lz, 6l1).

1-140 m/z:412.2818 | H-NMR (300MHz, | 9-
[T DMSO—ds) |

Rt § 8.40 (s, o] AL
(min):1.59 | 1), 8.12 (s, ] 3}o]
o), 7.99 (d, J
=8.40 Hz, 21,
7.56-7.45 (m,
3H),7.45-7.32
(m, 2H), 7.30-
7.18 (m, 1H),
5.12 (s, 2H),

2, 3-EdobE-2-

%iﬂ‘é) 7,9~
8- -8

[1340]
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[1341]

3}3HE(Cmpd)
3

LCMS

IH NMR (300 MHz)
6 ppm

33ty

3.52-3.31 (m,
1), 1.06 (d, J
=6.60 Hz, 6H).

I-141

m/z:426.2854
[M+HI]*

Rt
(min):1.67

4 NMR (300MHz,
DMSO-dg) &
11.57 (s, 1),
8.39 (s, 1H) ,
8.09 (s, 2H),
7.97(d, J =8.40
Hz, 2H), 7.55(d,
J =8.40 Uz,
o), 7.49(d, J =
7.50 Hz, 1),
7.45-7.30 (m,
2H),7.29-7.15
(m, 1H) ,
5.76(q, J =7.50
liz, 1), 3.49-
3.35 (m, 1),
1.96 (d, J =
7.50 Hz, 3H),
1.04-0.95(m,
6H).

(S)-9-(1-(4-(21-1,2,3-
Eejobg-2-9) ) ol &) -2-
(2-0) 2z 78 W)-7,9-

o) 5ho] = gl e -8-2

1-142

m/z:426.32
[DH]

Rt
(min):1.67

H NMR (300MHz,
DMSO-dg, ppm) &
11.47 (br s,
1), 8.39 (s,
1H), 8.09 (s,
2H), 7.98(d, J
=8.70 Hz, 2H),
7.56(d, J =8.40
Hz, 2l), 7.49
(d, J =17.20 Hz,
1H), 7.40-7.27
(m, 2H), 7.27-
7.10 (m, 1H),
5.79(q, J =7.20

(R)-9-(1-(4-(2H-1,2,3-
EdjopE-2-4)¥d) ol d)-2-
(2-o] A2 w s d)-7,9-
o] gho] = 28~ F -8
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[1342]

3}3HE-(Cmpd)

Wz LCMS

H NMR (300 MHz)
6 ppm

53ty

Hz, 1), 3.49-
3.35 (m, 1H),
1.97 d, J =
7.50 Hz, 3l),
1.05-0.95(m,
6I) .

1-143 m/z:429.3747
[M+H]*

Rt

(min):1.03

'"H NMR (400MHz,
CDCl3) & 10.0
(br s, 1), 8.32
(s, 10, 8.31
(s, 1), 8.08
(s, 1), 7.60
(d, J =7.60 Hz,
1H), 7.55-7.38
(m, 2H), 7.29-
7.21 (m, 1),
7.20-7.11 (m,
2H), 3.95 (d, J
=7.20 Hz, 2H),
3.75-3.65 (m,
2H), 3.55-3.40
(m, 1H), 2.80-
2.68 (m, 21),
2.30-2.10 (m,
1), 1.85-1.75
(m, 2H), 1.60-
1.45 (m, 2H),
1.25 d, J =
7.20 Hz, 6l).

1-144 m/z:415.3364
[T

Rt
(min):0.96

1 NMR (300 Miz,
CD;OD) & 8.30
(s, 1H), 8.25
(d, J =3.00 Hz,
), 7.94 (d, J
=3.90 Hz, 1),
7.47-7.36 (m,
4H), 7.27-7.21
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[1343]

i}fﬂi(pmpd) LCHS H NMR (300 MHz) S5
S 6 ppm
(m, 2H), 4.65-
4.53 (m, 1H),
3.97-3.93 (m,
201), 3.44-3.37
(m, 1H), 3.01-
2.77 (m, 4H),
1.91-1.85 (m,
oH), 1.18 (d, J
=6.90 Hz, 6l).
1-145 m/z:411.2225 9-(4-(IH-¥ &ZE-1-L)Md)-2-
G (2-o) Az eAHd)-7,9-
Rt o] &l o] = 2-8H- & -8-
(min):1.51
1-146 m/z:412.2818 9-((6-(IH- &F&-1-¢) 9 el d-
[M+H]* 3-)HE)-2-(2-
Rt (min):1.5 olx2ZRHwd)-7,9-
tslo] = -8 -8+
1-147 m/z:426.1938 | ' NMR (400 Miz, | (S)-9-(1-(4-(1H-1,2,3-
(T CDOD) & 8.53 | EFjobE-1-¢)HAld)od)-2-
Rt (s, 1H), 8.34 (m, | (2-0]AZ2EHI)-7,9-
(nin):1.39 | 1H), 7.90-7.85 | t&lo]= 2-8H-F-8-2
(m, 31, 7.74-
7.72 (m, 2H),
7.53-7.46 (m,
3H), 7.33-7.31
(m, 1), 5.98-
5.93 (m,1H),
3.33-3.28 (m,
H), 2.11 (d, J
=7.20 Hz, 3H),
1.14-1.01 (m,
6H).
1-148 m/z:426.2366 | 'H NMR (400 MHz, | (R)-9-(1-(4-(1H-1,2,3-

[+
Rt
(min):1.39

CD:0D) & 8.54
(s, 1), 8.41
(m, 1H), 7.90-
7.86 (m, 3I),

EgjolE-1-d)Hd) o d)-2-
(2-0)AX2dHd)-7,9-
o slo] & 2-8H-F3-8-<&
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[1344]

ﬂ%‘i(pmpd) LOKS 'H NMR (300 MHz) e
HS & ppm
7.74-7.72 (m,
2H), 7.46-7.40
(m, 3H), 7.28-
7.25 (m, 10,
5.95-5.83 (m,
1H), 3.33-3.21
(m, 1), 2.11
(d, J =7.60 Hz,
3M), 1.14-1.02
(m, GH).
1-149 m/z:479.2247 2-(2-0] A= 2 d)-9-(4-(3-
[MHHT (Eg]EFo 2w e)-1H-v|2}&-
Rt =) =)-7,9-t] slo] =2 -8l-
(min):1.79 FFH-8-2
I-150 m/z:427.0969 2-(2-0] A 25| d)-9-(4-(5-
[MHHT Wg-1,3,4-8A ) o} Z-2-
Rt A)ulA)-7,9-1] 5}o] = 2-glI-
(min):1.34 FH-8-2
I-151 m/z:370.1039 4-((2-(2-0] 2 20 d )-8
[M+HT* L -7 8-T]F}o| 29—~
Rt -WHEHMEIEZ
(min):1.47
1-152 m/z:427.3232 2-(2-0l A= 2 d)-9-(4-(5-
[MHHT Weg-1,2,4-SA ) o} Z-3-
Rt A)ulA)-7,9-1] 5o] = 2-glI-
(min):1.5436 FE-8-2
1-153 m/z:444.14 2-(2-0l &~z 22 Hd)-9-(4-
(MR (ZEEeed)dd)-7,9-
Rt (min): ] glo] = 2 -8l- T -8-
I-154 m/z:412.0846 9-(4-(1l-1,2 ,4-E&] o} F-1-
[M+HT* °‘)*%ﬂé‘) -2-(2-
Rt ol A== AN Y)-7,9-
(min):1.29 Y sfo] = 2-8l- T -8-
I-155 m/z:359.122 (R)-2-(2-0| X 2 Fwd)-9-
[M+HTY (1- A%hm%)7<aﬂ slol=-
Rt SH-F -8+
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[1345]

ﬂ?ﬁ%_](pmpd) LCHS H NMR (300 MHz) 5513
H & ppm
(min):1.69
1-156 m/z:359.1219 (S)-2-(2-0] 232 2 A5 d)-9-
[M+HT* (1-919 4 g)-7,9-t]slo]| =2~
Rt SH-FFH-8-
(min):1.69
1-157 m/z:425.2752 | H NMR (400 MHz, | (S)-9-(1-(4-(1H-9]&}&-1-
[MHIT CD:0D) & 8.31 Ad)sid)old)-2-(2-
Rt (s, 1), 8.18 o] A3 2 A H)-7 9-
(min):1.59 | (d, J =2.4 Hz, |UYJslo]==-8H-Fal-8-&
1H), 7.71-7.68
(m, 3M), 7.61
(d, J =8.8 Hz,
2H), 7.44-7.39
(m, 3M), 7.26-
7.22 (m, 1),
6.50 (t, J=2.4
Hz, 1), 5.88-
5.82 (m, 1),
3.34-3.28 (m,
), 2.07 (d, J
=7.2 Uz, 31),
1.11 (d, J =
7.20 Hz, 3H),
1.09 (d, J =7.2
Hz, 3H).
I-158 m/z:425.2802 | H NMR (400 MHz, | (R)-9-(1-(4-(1H-¥]&}&-1-

[M+HT*
Rt
(min):1.59

Chs0D) & 8.31
(s, 1), 8.18
(d, J =2.4lz,
1H), 7.71-7.68
(m, 3H), 7.61
(d, J =8.8 Iz,
2H), 7.44-7.39
(m, 3H), 7.26-
7.22 (m, 1H),
6.50 (t, J =24
Hz, 1H), 5.88-

2)#d) ol &) -2-(2-
o w9 d)-7,9-
o aho] = -8l Fr -8
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[1346]

3}3HE (Cmpd)
HE

LCMS

H NMR (300 MHz)
& ppm

5.82 (m, 1),
3.34-3.28 (m,
1), 2.07 (d, J
=7.2 llz, 31),
1.11 d, J =
7.20 Hz, 3H),
1.09 (d, J =7.2
Hz, 3H).

1-159

m/z:387.2
[+H]

Rt
(min):1.58

I NMR (400 MHz,
CDLOD) 6 8.35
(s, 1), 7.40-
7.30 (m, 3H),
7.25-7.09 (m,
2H), 6.89-6.71
(m, 3H), 5.90-
5.85 (m, 1H),
4.60-4.50 (m,
1H), 7.45-7.18
(m, 11D, 3.21-
3.01 (m, 2H),
2.31-2.12 (m,
M), 1.03 (d, J
=6.80 Hz, 3H),
0.95 (d, J =
6.80 Hz, 3H)

1-160

m/z:425.1005
[M+HT*

Rt
(min):0.98

H NMR (400 MHz,
CDCl3) & 11.23
(s, 1H), 8.25
(s, 1), 7.67-
7.66 (m, 2H),
7.60-7.58 (m,
20), 7.55-7.54
(m, 1H), 7.43-
7.39 (m, 2H),
7.26-7.24 (m,
1H), 7.24-7.22
(m, 1H), 7.03-

2-(2-012=Z 289 d)-9-(4-(1-
e - 1ol P o E-2- )l )-
7,9-t] 8ko] = 2 -8H-FF ¥ -8-&
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[1347]

3}3HE(Cmpd)
H3

LCMS

H NMR (300 MHz)
6 ppm

7.00 (m, 1),
5.17 (s, 2H),
3.76 (s, 3H),
3.50-3.43 (m,
M), 1.21-1.19
(m, 6H).

1-161

m/z:443.2182
I
Rt (min):1.1

I NMR (400 Miz,
CDsOD) & 8.30
(s, 1D, 8.18
(s, 1), 7.92-
7.90 (m, 1H),
7.49-7.41 (m,
3l), 7.38-7.35
(m, 1H), 7.29-
7.22 (m, 2H),
4.08 (t, J =
6.80 Hz, 2H),
3.72-3.69 (m,
21), 3.48-3.41
(m, 11D, 2.70-
2.69 (m, 21),
1.99-1.89 (m,
2H), 1.84-1.80
(m, 2H), 1.55-
1.48 (m, 1),
1.44-1.35 (m,
9H), 1.25-1.18
(m, 6H).

2-(2-0lAZ 2 d)-9-(2-(1-

(A H-3-) ¥ A 2] -4

)l 8l)-7,9-1] 5}o] = -8~

FA--8

1-162

m/z:445.1508
[T

Rt
(min):1.66

H NMR (300 Miz,
CDCl3) & 9.52
(br s, 1), 8.49
(s, 1), 7.90-
7.83 (m, 2H),
7.73-7.72 (m,
1), 7.60-7.52
(m, 21, 7.43-
7.38 (m, 3H),
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[1348]

3}3HE (Cmpd)
Hs

LCMS

H NMR (300 MHz)
6 ppm

5}ty

7.27 (s, 1H),
6.48 (s, 1),
5.34 (s, 2H),
3.43-3.36 (m,
1), 1.16-1.13
(m, 61).

1-163

m/z:451.0999
[N+

Rt
(min):1.75

'H NMR (400 MHz,
CDCl3) & 9.87
(s, 1), 8.40
(s, 1), 7.89
(d, J =2.0 Hz,
1H), 7.72 (s,
1H), 7.65-7.55
(m, 3H), 7.54~
7.45 (m, 2H),
7.35-7.32 (m,
3H), 6.46 (s,
1H), 5.20-5.13
(m, 1H), 4.86-
4.78 (m, 1H),
3.60-3.57 (m,
1), 3.33-3.12
(m, 1H), 2.49-
2.42 (m, 1H),
2.37-2.31 (m,
1H), 1.99-1.89
(m, 1H), 1.32-
1.13 (m, 6H).

9-((1R,28)-2-(4-(1H-¥] H-ZE-1-
) ) Abol E 25" )-2-(2-
olaX2IHd)-7,9-

] 8lo] = 5-8l-FF 8-

1-164

m/7:451.1105
[M+H]

Rt
(min):1.75

H ONMR (400 MHz,
CDCl3) & 9.87
(s, 1H), 8.40
(s, 1), 7.89
(d, J=2.0 Hz,
1H), 7.72 (s,
1H), 7.65-7.55
(m, 3H), 7.54-
7.45 (m, 2H),

9-((1S,2R)-2-(4-(1H-¥ &} Z-1-
Ay d)Alol SF2RE)-2-(2-
o] AT 2AHH)-7,9-

t8lo] = 2-8H-FFH-8-2
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[1349]

3}3+& (Cmpd)
H3

LCMS

IH NMR (300 MHz)
6 ppm

33

7.35-7.32 (m,
3H), 6.46 (s,
1H), 5.20-5.13
(m, 1H), 4.86-
4.78 (m, 1H),
3.60-3.57 (m,
1H), 3.33-3.12
(m, 1H), 2.49-
2.42 (m, 1)
2.37-2.31 (m,
1H), 1.99-1.89
(m, 1H), 1.32-
1.13 (m, 6H).

[-165

m/z:430.0399
[MHH ]

Rt
(min):1.35

1 NMR (400 Milz,
ChOD) 6§ 8.51
(s, 1H), 8.34
(s, 1H), 7.88-
7.83 (m, 3H),
7.65-7.61 (m,
2), 7.29-7.25
(m, 20), 7.14-
7.10 (m, 1H),
5.21 (s, 2H),
3.14-3.10 (m,
1H), 1.29-1.23
(m, 6H).

1-166

m/z:430.0403
[MHIT*

Rt
(min):1.62

H NMR (400 MHz,
CDCls) & 8.33
(s, 1H), 8.06-
8.02 (m, 2H),
7.90 (s, 2H),
7.59-7.55 (m,
2H), 7.30-7.24
(m, 2H), 7.14-
7.10 (m, 1H),
5.20 (s, 21,
3.14-3.08 (m,
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[1350]

3}3H&E (Cmpd)
HE

LCMS

H NMR (300 MHz)
6 ppm

3}ty

1H), 1.26-1.24
(m, 6I).

1-167

m/z:429.1469
IO

Rt
(min):1.58

' NMR (300 Mz,
DMSO-dg) &
11.56 (s, 1D,
8.52-8.39 (m,
M), 7.75-7.64
(m, 3H), 7.48-
7.22 (m, 5H),
6.54 (s, 1H),
5.09 (s, 2H),
3.61-3.57 (m,
1H), 1.22-0.91
(m, 6).

1-168

m/z:427.0969

2-(2-01&Z 2 A 9d)-9-(4-(5-

I W E-2l-HE g} E-2-) )~
Rt 7,9-t] 8l o) = 2 -gH-F e 8-
(min):1.57

1-169 m/z:412.0846 2-(2-0) A 231 9| d ) -9-(4-
[MHIT* (SAE-2-d)aA)-7,9-
Rt t]glo) = 2 -8H-F -8
(min):1.49

1-170 m/z:429.1115 | ' NMR (400 MHz, | 9-(4-(1H-¥]@}=&-1-<) M A)-2-
[N+ DMSO-ds) & (3-Z2F22-2-
Rt 11.62 (s, 1H), ol LT 2AHAH)-7,9-
(min):1.58 | 8.46-8.40 (m, T 5lo] & 2l U -8-&

2H), 7.81-7.79
(m, 3H), 7.46-
744 (m, 2H),
7.32-7.26 (m,
2H), 7.21-7.17
(m, 1), 6.53-
6.52 (m, 1H)
5.06 (s, 21,
3.32-3.27 (m,
1H), 1.21 d, J
=6.4 Hz, 6H).
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[1351]

3}3HE (Cmpd)
H3

LCMS

'H NMR (300 MHz)
6 ppm

35t

I-171

m/z:345.1513
[MHH]

Rt
(min):1.59

H NMR (300 MHz,
DMSO-d¢) & 8.36
(s, 1), 7.54-
7.18 (m, 9H),
5.02 (s, 2H),
3.49-3.40 (m,
1, 1.09 d, J
=6.90 Hz, 6H).

|

9-WA-2-(2-0]| AT 2 A )~
7,9-t] 8} o] = 2 -8H-FH-8-<

1-172

m/z:443.15
M+

Rt
(min):0.83

'H NMR (400 MHz,
CDs0D) & 8.33
(s, 1H), 7.58-
7.54 (m, 4H),
7.33-7.22 (m,
20), 7.21-7.07
(m, 2H), 7.01
(s, 1D, 5.20
(s, 2H), 3.72
(s, 3M), 3.18-
3.11 (m, 1H),
1.18-1.16 (m,
6H).

5

Do

-(-EF 22
A 239" )-9-(4-(1-E-
ojuthE-2-4)WH)-7,9-

o]
H-
U 3o & 28 FA-8-2

1-173

m/z:509.47
[MHH ]

Rt
(min):0.8961

'H NMR (400 MHz,
CDsOD) & 8.31-
8.30 (m, 1H),
8.00-7.97 (m,
1), 7.60-7.58
(m, 2H), 7.48-
7.7.38 (m, 5H),
7.27-7.23 (m,
1), 6.02-6.00
(m, 11D, 5.12
(s, 21, 3.32-
3.22 (m, 5H),
2.60-2.52 (m,
4H), 2.33 (s,
30, 1.13 d, J
=6.8 Hz, 6H).

2-(2-0)=Z 283 d)-9-(4-(3-
(4-ml ) o 230 -1-d)-1H-
eE-1-d) i) -7,9-

] 8}o] = 2-8H-FF U -8-2
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[1352]

ﬂ%i(@pd) LCKS H NMR (300 MHz) 551
NS & ppm
1-174 m/z:496.4 HONMR (400 MHz, | 2-(2-o]Z&>= 2 #Hd)-9-(4-(3-
[M+H ] CDOD) & 8.32 BZg) - 1H-v] g E-1-
Rt (s, 1), 8.01 )l 2)-7,9-1] 8} o] = 2 -8ll-
(min):1.5706 | (d, J = 2.40 Hz, | FA-8-&
H), 7.66-
7.58(m, 2I),
7.52-7.37(m,

5H), 7.26-7.23
(m, 1H), 6.03(d,
J =2.80 Hz,
1), 5.14(s,
2H), 3.84-
3.77(m, 4H),
3.31-3.20 (m,
5, 1.14 (d, J
=6.90 Hz, 6H).

1-175 m/z:426.3171 2-(2-0] A3 2 9 d)-9-(4-(4-
[M+H]* wlEg-1H-1,2,3-E¢]o}=-1-
Rt )l d)-7,9-1] &} o] == -8H-
(min):1.3817 -8
1-176 m/z:443.3 H NMR (300 MHz, | 9-(4-(5-ZF & Z-1-HE-11-
DM+ CDCly) & 11.35 | olujt}Z-2-2)wla)-2-(2-
Rt (br s, 1), 8.12 | o] A= 2 9d)-7,9-
(min):0.977 | (s, 1H), 7.58 t] &lo] = 2-8H-FFH-8-=
(d, J=2.1Hz,
3, 7.55-7.44
(m, 2H), 7.42-
7.31 (m, 2H),
7.29-7.06 (m,
1), 6.65 (d, J
=7.6 Hz, 1H),
5.16 (s, 2H),
3.58 (s, 3H),
3.52-3.31 (m,
M), 1.17 (d, J
=7.0 Hz, 6H).
1-177 m/z:429.2857 9-(3-ZF Q. 2-4-(1H-¥&&E-1-
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[1353]

3}3-E (Cmpd)

H NMR (300 MHz)

e LCMS § opm 354

(AT )y A)-2-(2-
Rt ol FIANd)-7,9-
(min):1.5706 v aho] = 28l -8

1-178 m/7:377.2326 R)-9-(1-(4-
[T TFe =z E)-2-(2-
Rt olAaZZAAY)-7,9-
(min):1.7055 v a}o] = 28l 3 ¢ -8-2

1-179 m/7:377.2653 (9)-9-(1-(4-
[HHTY EFe =) E)-2-(2-
Rt ol AT R AAY)-7,9-
(min):1.7055 gho] & 2-8H-F 8-

1-180 m/7:393.2704 (9)-9-(1-U-ZF o 77 d)-2-
BIGIIN stol =& Al E)-2-(2-
Rt ol AT RAHY)-7,9-
(min):1.4357 U] &o] = 28l 31 -8

I-181 m/7:375.2513 (9)-9-(2-to] =5 A]-1-
BIGIN Fdeld)-2-(2-
Rt ol AZEIAY)-7,9-
(min):1.3952 U sho] = 2-gi- -8

1-182 m/z:399.31 2—(2—01ﬁy_5%311%)—9—((1—
[M+HT - 1=z d] o] v ehE-5-
Rt )me)-7,9-t]sko] == -8H-
(min):0.7567 -8

1-183 m/7:423.2614 2-(2-0] AT 28 d)-9-(4-
[MHHTY (MEdEd)i)-7,9-
Rt v 3ho] = 2-8l-FF ¥ -8-
(min):1.2975

1-184 m/z:425.3161 | 'H NMR (300 MHz, |2-(2-0)aZ 22 ¥d)-9-(4-(5~

[M+H]*
Rt
(min):1.5976

CDCly) & 9.92

(b,
(s,
(s,
(m,
(m,
(m,

11,

S,

1),
1),
51D,
21),
1),

5.

1), 8.25
7.78
7.59
7.41
7.28
6.21(s,
16 (m,

o Bl 1[5 2 -1 wl A ) -
7,9-1] 8} o] = Z-8H-FF ¢l -8-2
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[1354]

3}3HE (Cmpd)
Likea

LCMS

'H NMR (300 MHz)
S ppm

55

20), 3.44 (m,
1H), 2.35 (s,
3H), 1.23 (d, J
=6.7 Hz, 6l).

1-185

m/z:426.3171
[M+H]*

Rt
(min):1.3409

'H NMR (400 MHz,
CD:0D) & 8.36
(s, 1), 7.70-
7.60 (m, 3H),
7.57-7.53 (m,
2H) 7.49-7.41
(m, 3H), 7.30-
7.21 (m, 1H),
5.27 (s, 21D,
3.31-3.23 (m,
1H), 2.36 (s,
3, 1.14 d, J
=6.80 llz, 6I).

2-(2-0] 2 28 7 d)-9-(4-(5-
WEg-11-1,2,3-Eg o} &-1-
)M A)-7,9-t] 5lo] = 2-8H-
Fe-8-2

1-186

m/z:414.3545
[MHIT*

Rt
(min):1.1933

'H NMR (300 MHz,
Chs0D) &6 8.33
(s, 1), 7.72
(d, J =17.50 Hz,
1H), 7.62-7.50
(m, 21D, 7.48-
7.35 (m, 3H),
7.27-7.22 (m,
1H), 5.25 (s,
2, 4.45 (s,
2H), 3.32-3.14
(m, 4H), 1.11
(d, J =6.90 Hz,
6H) .

1-187

m/z:428.3976
BIIN

Rt
(min):1.275

(

—~

2-(2-0l2Z 2w d)-8-
=7,8-T] 8} o] = 2 -0H-F- 7~
yE)-2-ME-3,4~
olERol AT Ed-1(2H) -2

ol 0,

1-188

m/z:445.3015
[M+HT*

6_
__9_'_
9,
o
2_

B-EFe2-2-

14~ 2 A 9d)-9-(4-(5-HE-

e}
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[1355]

ﬂi]’u%](‘Cmpd) LGNS IH NMR (300 MHz) 597
He & ppm
Rt 1,2,4-5At ob&-3-) W) -
(min):1.405 7,9-t) 8o = 2 -gH-F-8-L
1-189 m/z:445.3235 2-(3-ZF9Q 2-2-
[M+HT* o)A R A d)-9-(4-(5-H -
Rt 1,3, 4-S At op&-2-2)wl )~
(min):1.405 7,9-t]8lo] = 2 -gH-FF e -8-&
I-190 m/z:453.36 (R)-9-(1-(4-(3,5-t] W& -1H-
(1T vghE-1-d)ud) ol &) -2-(2-
Rt o] AT 2 A Y)-7 9-
(min):1.6733 t] &lo] = 2832 -8—&
I-191 m/z:453.36 (8)-9-(1-(4-(3,5-v] ¥l -1H-
[M+H] v gE-1-)Hd) ol & )-2-(2-
Rt ol AT 2ANE)-7,9-
(min):1.6733 U] 3}o] = 2-Ql- U -8-2
1-192 m/z:535.4166 | 1 NMR (300 Miz, |2-(2-0]23r =88 d)-9-(4-(1-
(] CDOD) & 8.37- | (SAIE-3-YU)-4-
Rt 8.25 (m, 21I), (B ZFo2mE)-1-
(min):1.5183 | 7.65-7.56 (m, ol thE-2-)wilE)-7,9-
ol), 7.53-7.35 | t]&}o] = 2-8l-3F3l-8-<
(m, 5H), 7.34-
7.19 (m, 10D,
5.58-5.42 (m,
1), 5.01-4.77
(m, 7H), 3.42-
3.24 (m, 1H),
1.13 (d, J =6.9
Iz, 6I).
1-193 m/z:511.42 | H NMR (400 MHz, |2-(3-ZF9 =2-2-
(MY CDOD) & 8.33 | olaZ 2 d)-9-(4-(1-d-
Rt (s, M), 7.70- |4-(EHZF=dE)-11-
(min):1.6133 | 7.53 (m, 5H), ol mt}E-2-U) 4 )-7,9-
7.31-7.21 (m, o] &fo] = 2-8H-F-8-2
2H), 7.16-7.06
(m, 1), 5.21
(s, 2H), 3.74
(s, 3H), 3.21-
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[1356]

3}3HE(Cmpd)
HE

LCMS

'H NMR (300 MHz)
S ppm

55

3.09 (m, 1H),
1.28-1.25 (m,
6I) .

1-194

m/z:493.413
DH]Y

Rt
(min):1.815

T NMR (300 Mz,
DMSO-dg) 6
11.60 (s, 1),
8.41 (s, 1),
7.61-7.32 (m,
7H), 7.30-7.24
(m, 1H), 6.74
(s, 1), 5.13
(s, 2H), 3.47-
3.43 (m, 11D,
2.31 (s, 3H),
1.10-1.06 (m,
61D).

2-(2-ol A2 2 9 d)-9-(4-(5-
ME-3-( =g &5 2 e )-1H-
I 2E-1-2) ) -7, 9-
] slo] = 2-8l-F 3-8

1-195

m/z:493.413
DHIT*

Rt
(min):1.8133

T NMR (400 Mz,
DMSO-ds) &
11.60 (s, 1H),
8.40 (s, 11D,
7.52-7.32 (m,
7H), 7.28-7.17
(m, 1H), 6.91
(s, 1), 5.11
(s, 2H), 3.43-
3.39 (m, 1H),
2.25 (s, 3H),
1.06 (d, J =6.8
Hz, 6H).

2-(2-0) A 2 o d)-9-(4-(3-
HE-5-(Eg EFe.2vd)-11-
verE-1-)MA)-7,9-

t]ato] = w8l FF-8-&

1-196

m/z:436.3293
[M+H]*

Rt
(min):1.5983

H NMR (400 MHz,
CDOD) & 8.43
(s, 1D, 8.35
(s, 1H), 7.83-
7.81 (m, 2H),
7.62-7.59 (m,
2H), 7.48-7.41
(m, 3H), 7.29-

2-(2-clxZ 2 d)-
~7,8-t]s}o] =E-90-
-9-D)ug) =) -1H-
£-3-7t 2R U EY
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[1357]

3}3H& (Cmpd)
W3

LCMS

'H NMR (300 MHz)
6 ppm

53ty

7.25 (m, 1H),
7.01 (d, J=2.4
Hz, 1), 5.22
(s, 20), 3.30-
3.26 (m, 1),
1.15d, J =7.2
Hz, 6l).

1-197

m/z:411.3013
[MHT*

Rt
(min):1.525

9-(3-(IH-F HZ-1-L) i Ad)-2-
(2-01AaZ 2 d)-7,9-
o] a}o] = 2-8i-F -8

1-198

m/7z:459.34
[T

Rt
(min):1.465

H NMR (400 MHz,
DMSO-dg) &
11.65 (br s,
1), 8.41 (s,
1), 7.65 (d, J
=8.0 Hz, 21D,
7.52-7.50 (m,
1H), 7.48-7.34
(m, BH), 7.26-
7.23 (m, 11),
5.10 (s, 21),
3.69 (s, 3H),
3.48-3.41 (m,
1), 1.10 (d, J
=6.8 Iz, 6l).

9-(4-(4-2 = 2-1-v"d-1H-
ojul thE-2-) W) -2-(2-
olAZRdAd)-7,9-

T] 8o = 2 -8l-FF ¢ -8-2

1-199

m/7:461.3603
[M+HT*

Rt
(min):1.61

'H NMR (400 MHz,
CDsOD) 68.36
(s, 1), 7.80-
7.73 (m, 3M),
7.70-7.61 (m,
2), 7.50-7.37
(m, 3H), 7.28-
7.24 (m, 1H),
5.27 (s, 2H),
3.29-3.24 (m,
1H), 1.14 (d, J

1-(4-((2-(2-o]AZ 2 Fdd)-
8-%52--7,8-t]5lo] =R -9H-
FF-9-2) M) s d)-10-
23,5t =Y
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[1358]

3}4Z (Cmpd)
HE

LCMS

'H NMR (300 MHz)
6 ppm

=7.2 Hz, 6H).

1-200

m/z:440.36
BIGN

Rt
(min):1.595

H NMR (300 MHz,
DMSO-dg) &
11.59 (br s,
1H), 8.40 (s,
1), 7.60-7.58
(m, 2H), 7.52-
7.50 (m, 1H),
7.43-7.37 (m,
410, 7.27-7.23
(m, 1H), 5.05
(s, 2H), 3.46-
3.42 (m, 1),
2.45 (s, 3H),
2.38 (s, 3H),
1.08 (d, J =6.8
Hz, 6H).

1-201

m/z:553.5312
[+

Rt
(min):1.5633

H NMR (400 MHz,
Ch;OD) & 8.33
(s, 1H), 8.28
(s, 1H), 7.59
(d, J =8.0 Hz,
oH), 7.47 (d, J
=8.0 Hz, 21,
7.32-7.21 (m,
2H), 7.17-7.08
(m, 1), 5.55-
5.43 (m, 1H),
5.22 (s, 2H),
4.99-4.91 (m,
2H), 4.84- 4.78
(m, 2H), 3.23-
3.11 (m, 1),
1.28 (d, J =6.8
Hz, 61).

-(3-EF02-2-

olAZ 2 9d)-9-(4-(1-
(S A e-3-9)-4-
(Eg]EFo2vg)-1H-
ol up£-2-) A )-7,9-
T &}o] = & -8H-FF -8+

1-202

m/z:499.46
[

'H NMR (400 MHz,
CD:0D) & 8.33

2-(3-FF 0 22

o] A 2 g3 d)-9-(4-(4-7 &~
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[1359]

z‘z}@ﬁ(pmpd) LCKS IH NMR (300 MHz) S5y
He 6 ppm
Rt (s, 1), 7.55 1-(S A e-3-2)-1H-o] 1] T} Z-
(min):0.86 | (d, J =8.0 Hz, |2-¥)Md)-7,9-t]8}0]==-8H-
2H), 7.50-7.38 | FH-8-&
(m, 3H), 7.34-
7.24 (m, 2H),
7.19-7.09 (m,
1H), 5.49-5.37
(m, 1H), 5.22
(s, 2H), 5.02-
4.90 (m, 2H),
4.88-4.78 (m,
2H), 3.24-3.12
(m, 1H), 2.27
(s, 3H), 1.30
(d, J =6.8 Hz,
6H).
1-203 m/z:440.36 9-((6-(1,4-tJW g -1H-
[M+HT* oj vt} E£-2-4) v g -3~
Rt (min): ahHmg)-2-(2-
ol AT 2 Y)-7,9-
o 5lo] = 281~ F3l-8-2
1-204 m/7:441.4002 | 'H NMR (400 MHz, |2-(2-o]A= 2 wd)-9-(4-(3-

[M+H]*
Rt
(min):1.6167

Chs0D) & 8.33
(s, 1H), 8.02
(d, J =2.8 Hz,
1), 7.66-7.62
(m, 2H), 7.55-
7.41 (m, 5H),
7.29-7.26 (m,
1H), 5.94 (d, J
=2.8 Iz, 1),
5.16 (s, 2H),
3.94 (d, J=2.8
Hz, 8H), 3.34-
3.24 (m, 1H),
1.16 (d, J =6.8
Hz, 6l).

W EA-1H-9] 2&-1-¢) i A) -
7,9-t)8}o| & 2 -gH- -8
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[1360]

313 E- (Cmpd)
HE

LCMS

IH NMR (300 MHz)
5 ppm

33t

1-205

m/z:441.4
[M+H]*

Rt
(min):1.1117

IH NMR (400 MHz,
ChOD) & 8.32
(s, 1), 7.76
(d, J =3.60
Hz ,1H), 7.63
(d, J =8.40
Hz ,21), 7.46-
7.41 (m, 3H),
7.39-7.34 (m,
o), 7.27-7.23
(m, 1H), 5.48
(d, J =3.60
Hz ,1H), 5.20
(s, 2H), 3.35-
3.32 (m, 1H),
3.22 (s, 3H),
1.23-1.13 (m,
6H).

2-(2-0]AZ 2 F ¥ d)-
HEg-5-84-2,5-t] 8o
)
-8

A

-3 24— 1-o)
Tl sto] = 2-gli-F2

1-206

m/z:441.4005
[M+HT*

Rt
(min):1.505

'H NMR (400 MHz,
CDs0D) & 8.34
(s, 1, 7.61
(d, J =8.8 Hz,
20), 7.54-7.41
(m, 6H), 7.30-
7.26 (m, 1),
5.85 (d, J =2.0
Hz , 1H), 5.19
(s, 2H), 3.97
(s, 3H), 3.32-
3.27 (m, 1H),
1.15 (d, J =6.8
Hz, 6l).

2-(2-0ol 2T 2H ¥ d)-9-(4-(5-
Wl S A -1H-9 2k E-1-g) WA ) -
7,9-T]8lo) = 2 -8l-F e -8-2

1-207

m/z:450.401
[+HT*

Rt
(min):1.625

H NMR (300 MHz,
DMSO-ds) &
11.52 (br s,
1H), 8.43 (s,
1), 7.58 (d, J

1-(4-((2-(2-0] 2= 2 ¥ d)-

8-G2-7,8-t]5}o] = 2-9H-
FE-9-D)vE)vd)-5-mE-

1 -H3E-3-7IE N U EY
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[1361]

313H& (Cmpd)
HE

LCMS

'H NMR (300 MHz)
5 ppm

53ty

=8.4 Hz, 2,
7.52-7.50 (m,
3H), 7.44-7.37
(m, 2, 7.28-
7.22 (m, 1H),
6.98 (s, 1H),
5.14 (s, 21D,
3.48-3.35 (m,
M), 2.32 (s,
30, 1.09 (d, J
=6.90 Hz, 6H).

1-208

m/z:450.3727
DHHT

Rt
(min):1.6683

T NMR (300 Miz,
DMSO-ds) & 8.42
(s, 1), 7.67
(d, J =8.4lz,
2H), 7.55-7.52
(m, 3H),7.44~
7.37(m, 2,
7.27-7.22 (m,
2H), 5.13 (s,
2H), 3.48-3.37
(m, 1), 2.32
(s, 3H), 1.08
(d, J=6.9 Hz,
6H).

1-(4-((2-(2-0] A&
8-%4-7,8-t] )]
e )ﬂé)ﬂ -3-vg-

5-FF=H. ]E%!_

)
E

(
o

Mruo\“\’

9-
H v o)<

1-209

m/z:494.3882
[+

Rt
(min):1.6516

2-(2-0] A3 238w d)-9-(4-(1-
He-3-(EEFo=2Md)-1H-
1,2,4-Egjo}&-5-)¥l4)-
7,9-t] 8o = 2 -8l -8

1-210

m/z:459.3448
[+HITY

Rt
(min):1.7817

H NMR (400 Mz,
DMSO-dg) &
11.58 (br s,
1), 8.39 (s,
1), 7.50-7.44
(m, 5H), 7.41-
7.37 (m, 2H),
7.24-7.20 (m,

9-(4-(3-F==2-5-vE-1II-
s ehe-1-a) W ) -2-(2-
o2z 2 A3 d)-7,9-

o] 6Fo] = 2B T -8
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[1362]

31%& (Cmpd)
HE

LCMS

H NMR (300 MHz)
S ppm

e

M), 6.34 (s,
1), 5.09 (s,
2H), 3.45-3.38
(m, 1), 2.25
(s, 31), 1.08-
1.02 (m, 6H).

I-211

m/z:459.3448
[M+]*

Rt
(min):1.7864

T NMR (400 Mz,
CDOD) & 8.33
(s, 1H), 7.59-
7.57 (m, 21,
7.49-7.38 (m,
5H), 7.27-7.23
(m, 1), 6.32
(s, 1), 5.21
(s, 2H), 3.35-
3.31 (m, 1H),
2.26 (s, 31,
1.19-1.13 (m,
6H).

o-(4-(5-2 2 =-3- D1
o] ehE-1-9) M) -2-(2-
o] 23 283 d)-7,9-

EED TR S

1-212

m/z:445.4
[M+HIT*

Rt
(min):1.5142

"H NMR (400MHz,
CDOD) & 8.30
(s, 1H), 7.48-
7.40 (m, 3H),
7.28-7.24(m,
1), 5.76 (s,
1), 4.04-4.00
(m, 1H), 3.87-
3.85 (m,
2H),3.39-3.30
(m, 1H), 2.21
(s, 3M), 2.08-
2.01 (m, 41,
1.88-1.84 (m,
6H), 1.39-1.32
(m, 8H).

9-(((1s,4s)-4-(3,5-t W d-1II-
v 2E-1-
A)AfolE 2 AW E)-2-(2-
oAz 2RHd)-7,9-

U] 8lo] = 2-8H-FH-8-2

I-213

m/z:445.4
[M+H]*

U1 NMR (400 Mz,
CDCl3) & 8.29

9-(((1r, 4r)=4-(3,5-c1 "1 &-1H-
v 2E-1-

- 241 -
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[1363]

315 (Cmpd)
HE

LCMS

IH NMR (300 MHz)
8 ppm

53t

Rt
(min):1.5667

(s, 1), 7.44-
7.37 (m, 3H),
7.25-7.20 (m,
1), 5.79 (s,
1), 4.17-4.15
(m, 2H), 4.09-
4.02 (m, 1H),
3.56-3.29 (m,
1), 2.40-2.38
(m, 1), 2.33-
2.22 (m, 5H),
2.15 (s, 3,
1.84-1.81 (m,
21, 1.76-1.70
(m, 4H), 1.17
(d, J =6.80 Hz,
6H) .

Apel 2 2 el ) e )-2-(2-
olaZZAAY)-7,9-
t)glo] = 28l #-8-2

1-214

m/z:507.4
[M+H]*

Rt
(min):1.6617

H NMR (400 MHz,
ChOD) & 8.31
(d, J =2.80 Hz,
), 7.67-7.61
(m, 5H), 7.45-
7.38 (m, 31,
7.27-7.22 (m,
1H), 5.91-5.83
(m, 1H), 3.75
(s, 3H), 3.42-
3.32 (m, 1H),
2.10 (d, J =
7.20 Hz, 3H),
1.21-1.10 (m,
6H).

(R)-2-(2-0] %
(1-(4-(1-¢
(B EF22ME)-11-
ol tE-2-)Hd)oll &)-7,9-
U] &lo] = 2-gl-TFH-8-2

ZZAd)-9-
—4

1-215

m/z:507 .4
[M+H]*

Rt
(min):1.6609

'H NMR (400 MHz,
CDOD) & 8.31
(s, 1), 7.70-
7.59 (m, 5H),
7.47-7.36 (m,

($)-2-(2-0l 2z 2 A d)-9-
(1-(4-(1-"g-4-
(EgEFoavd)-11-
oju|thE-2-d)d)oNE)-7,9-
) 3o] = 28l ¥l -8~
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[1364]

ﬂ%‘i(_()mpd) LCNS H NMR (300 MHz) 5519
Ho 6 ppm
3H), 7.29-7.20
(m, 1), 5.93-
5.83 (m, 1H),
3.75 (s, 3H),
3.42-3.32 (m,
), 2.10 d, J
=7.60 Iz, 31),
1.21-1.10 (m,
6H).
1-216 m/z:429.2632 9-(4-(3,3-0 v g2 A ek-2-
[M+HT* A)mA)-2-(2-
Rt ol A 2l d)-7,9-
(min):1.7009 U] &Fo] = 2-gl-Tr el -8-&
1-217 m/z:402.1073 N-(3-((2-(2- V\JEJJJHJ)*
[MHHT 82 -7 8-t]3}o| =& -9~
Rt FH-9-
(min):1.26 M E) s d)opA Eofu] =
1-218 m/z:402.1415 N-(4-((2-(2-0) Az 2T 7 d)-
[M+H]* 8-52-7,8-t]5}o] =2 -9l
Rt FH-9-
(min):1.22 d)ydE)Hd) oM Eofu] =
1-219 m/z:493.35 | M NMR (400 MHz, | 2-(2-o]AZ&2d3d)-9-(4-(1-
[MHHT CDOD) & 8.33 Wg-5-(Eg EFo.=md)-11-
Rt (s, 1), 7.63- | o]¥|h&E-2-d)MA)-7,9-
(min):1.5436 | 7.58 (m, 4H), o slo] = 2-8-FH-8-&
7.53-7.52 (m,
1), 7.46-7.38
(m, 3H), 7.26-
7.22 (m, 1),
5.22 (s, 2H),
3.75 (s, 3H),
3.35-3.28 (m,
), 1.15 d, J
=7.2 Hz, 6H).
1-220 m/z:470.4105 | 'H NMR (300MHz, | tert-%8 4-ZF 0 2-4-((2-
[MHHT CDCl3): & 9.47 | (2-o]lAZ 2 A d)-8-% A
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[1365]

313HE (Cmpd)
W3

LCMS

H NMR (300 MHz)

5 ppm

Rt
(min):1.6785

(s,
(s,
(d,

1H),

(m,
(br
Hz,
(br
Hz,
(br
(br
Hz,
(br
(m,

1), 8.30

M), 7.49
=7.3 Hz,

7.39-7.31

2H), 7.21

d, J=7.9

1H), 4.09

d, J =18.5

2M), 3.94

s, 2H), 3.40

d, J=6.7

1), 2

s, 2H), 1.78

20)

1.57 (m,
1.37 (s,
1.16 (d,

1.72-
2H),
oH),

J =6.7

Hz, 6H).

1-221

m/z:494.3265
DMHIT*

Rt
(min):1.06

5
RS

=

o ~
1S g

el
38
ut]

¢

e

e
Q,JL[F‘

L 3133

)-

-
9-1)

#d)-9-(4-(4-
-9 2&-1-
3lo] = Z-8H-

1-222

m/z:480.19
[M+H]*

Rt
(min):0.88

Y NMR (400 Mz,
CDCly) & 8.30

(s,
(s,

M, 7.77
1, 7.57-

7.50 (m, 5H),
7.45-7.40 (m,

2H),

(m,

(s,

7.29-7.26
1), 6.26
), 5.14

(s, 2, 3.54-
3.45 (m, 2I),
3.44-3.30 (m,

1),

(m,

3.20-3.15
1), 3.13-

2.91 (m, 2H),

SRS
Ta L
= Y

S
i

=

¢

~ |
CN

o
o 7 [Fs o 7 @ b~

;9=

}
n£
—|—’)—‘—4

FL

Jl

9)-9-(4-(3-
H J&E-1-
&}o] = 2 -8H-

- 244 -

S=50dl 10-2708936



[1366]

i}ﬂi(pmpd) LOKS H NMR (300 MHz) sy
o 6 ppm
2.27-2.18 (m,
1), 2.04-1.95
(m, 1H), 1.25-
1.21 (m, 6H).
1-223 m/z:494.23 | H NMR (400 MHz, | 2-(2-°o]A 3 =23 3d)-9-(4-(3-
G CDsOD) & 8.30 (= 2 d-3-) -7 &} F-1-
Rt (s, 10), 8.10 A)ymA)-7,9-v)slo] = = -8H-
(min):0.92 | (s, 1), 7.69- | FF¥-8-2
7.67 (m, 20),
7.53-7.50 (m,
2H), 7.45-7.38
(m, 3H), 7.27-
7.23 (m, 1H),
6.37 (s, 1H),
5.16 (s, 2H),
3.30-3.24 (m,
1H), 3.13-3.10
(m, 1H), 2.98-
2.88 (m, 2H),
2.76-2.73 (m,
H), 2.14-2.11
(m,1H), 1.85-
1.83 (m, 11D,
1.78-1.66 (m,
2, 1.29 (s,
H), 1.14-1.12
(m, 6M).
1-224 m/z:494.21 (R)2-(2-0l A2 Hyd)-9-
[M+HTY (4-(3-(5 1JﬂLJEi ?;) 1H-
Rt vl e wl=)-7
(min):0.92 qo}o]ce 8H %Trefl
1-225 m/z:494.23 (S)—2—(2—0]£:i£‘7%2‘]%i)—9—
[M+H]* (4-(3-(3) 7 2 -3-2)-1H-
Rt v @E-1-9) Ml A)-7,9-
(min):0.92 t]slo] = 2-8H-F+ -8
1-226 m/z:437.3696 | *H NMR (300MHz, | 9-(1-(4-(1H-¥]&}=-1-

NGIN

CDCl3) & 10.03-

Q) w1 ) Abo] 53 )2 (2

~ 245 -
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[1367]
[1368]

[1369]
[1370]

[1371]

3}5HE(Cmpd)
s

LCMS

'H NMR (300 MHz)
6 ppm

35ty

Rt
(min):1.5706

9.90 (m, 1H),
8.29 (s, 1)
7.77 (d, J =2.3
Hz, 1), 7.61
(d, J=1.2 lz,
1H), 7.57-7.47
(m, 5H), 7.42-
7.33 (m, 2H),
7.26-7.19 (m,
1), 6.35 (d, J
=2.1Hz, 1),
3.46 (br d, J =
6.7 z, 1),
1.70-1.51 (m,
4H), 1.17 d, J
=6.7 Hz, 6H).

ol A=A d)-7,9-
o] slo] = 2-8H- U -8-&

1-227

n/z:389.2778
[M+HT*

Rt
(min):1.6785

H NMR (300MHz,
CDCls) & 9.62
(br s, 1), 8.22
(s, 1H), 7.55
(d, J =7.6 Hz,
1), 7.51-7.43
(m, 2H), 7.43-
7.34 (m, 2H),
7.27-7.20 (m,
1H), 6.91-6.86
(m, 2H), 3.57-
3.45 (m, 1H),
1.65-1.58 (m,
4H), 1.19 (d, J
=6.7 Hz, 6H).

{7 -(4-

er ©

FIEAE) A F R
92— 2 o]/\_L_lr_JJ ] )
8-

T} ako] = 2-gH- -

=23)-
9-

£
-7,
>

ol ZRZEZF A,

D

N__N
¢
o
N%IN>:
H

(A)

F4: o] MREZS RE A T4 TFIA 0.2 $9024 AHgE .

A2y olzuI2E Ao E
F7te] EgsdE

stal, 1 e 50T/ 2

N S(CIECE CF

& Hrbstar, o1 ERES 5

Et0Ac(0.5 mL) Afo]el A

AA 2 APEES 53
7

Genevacoll A &FA]

& 5. 8t7] 3

i. DIAD, PhyP
MeOH, 50 °C
—
ii. DIAD, PhsP,
ROH (B), 50 °C

(e}
, O]ﬁi 4
o A=
WEE 5

R
(o]

NJN/EO
\

(18040, 0.036mmol)= = 2]&}aL,
23 (180x€, 0.036mmol) ¥ T]o]AhX =g ofxty7l2H Ao E
AlZE S ZFEEGith. 1 NS FHEA) AL,
&= (B) (150x, 30.0 pmol) B EIdE~ (1504¢, 30.0 pmol)S sz}o}(;iq.
YolAxzd ol 54 olE (180, 0.036mmol)E 747}0]';
£k 23 (1800, 0.036mmol) 2 Tlo]Ai
50ColA 2412 1

- 246 -

a1 ERES

A #9718k,

5

10-2708936

= (A) (F3HA
B-94 T+ B-96) (15048, 0.030mmol), MeOH (16540, 0.033mmol) 2 E|#ldx2~3 (180xL, 0.036mmol)E T o]

s, 2 A% F,
(180¢€, 0.036mmol)E 37}

= THE (400p0) 0l |3jA]7] L,
as AL Ao Y
ocv}xl 7t s T, 2/\1

E (180xL, 0.036mmol)
1 N NaOH(0.5 mL)<}



[1372]

[1373]

[1374]

[E 5]
3}3HE-(Cmpd) g
s LCMS 3}shy
1-228 m/z:429.2763 | 9-(4-(Alo] iz st W =] )Wl 4 )-2-(2-
[MHH]* ol ARl )-7-Hd-7,9-t] &}o] = 2 -8l[-
Rt FH-8-2
3}3E (Cmpd) e
Ax LCMS 33
(min):1.91
1-229 m/z:459.2066 | 2-(2-0] A3 2 Ao d)-7-v|&-9-(4-
[M+H] ((HEZslo| =2 FT-3-) ] =AWl 2 )-7,9-
Rt (min):1.7 | Y3}o]=2-8H-FF¢1-8-<
1-230 m/7:486.3091 | 2-(2-0]| A ZH o d)-7-v&-9-(4-((1-
[MHH]* g 79 2] d-3-)  H5 A R A )-7,9-
Rt 3ol = 2 -8-FF U -8-
(min):1.21
I-231 m/z:466.2258 | 2-(2-0] A 2w d)-7-v|e-9-(4- (3] g ¥ -2-
(M1 Au| AW A )-7,9-t] 8} = 2 -8H-FF 7 -8
Rt
(min):1.64
1-232 m/7:469.2157 | 2-(2-0| 2= 2 Ay d)-7-1|E&-9-(4-((1-H &~
[N+ -0 7 &-5-) w5 A A )-7,9-
Rt ) &lo) = 2 -8l-FF H-8-
(min):1.16
1-233 m/z:446.2729 | 9-(4-(2-(t e o}u] i) o HA] ) wil A ) -2-(2-
[M+HT o] 4 293 d)-7-m"-7,9-t] 5} o] = 28l
Rt FH-8-
(min):1.11
1-234 m/z:460.2465 | 9-(4-(3-(t] ¥ € o} “lJ_ é% ADaA)-2-(2-
[M+HT* 1&3@ 19)d)-7-H11d &}o] = = -8l-
Rt FH-8-
(min):1.16
1-235 | m/2:470.2162 | 2-(2-o] A 2@ o) d)-7-v"-9-(4-((5-
[M+HT* W o] HALE-3-A) | F A WA )-7,9-
Rt 3ol =280 #-8-2
(min):1.73
1-236 m/7z:447.2477 | 9-(4-(2-ol| ZA] | ZA] )Wl A )-2-(2-
[M+H]* ol A~Z I Hd)-7-v8g-7,9-t] 5} o] = =-8H-
Rt FH-8-
(min):1.76
1-237 m/z:429.2447 | 9-(4-Ato] F ZREA A A )-2-(2-
[MHIT* ol A~z 2 Id)-7-7d-7,9-t]ato] = =-8H-
Rt -8
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[1375]

[1376]
[1377]

[1378]
[1379]

[1380]

SS=50dl 10-2708936

E}gz(ic“’pd) LCMS 33t

(min):1.99

1-238 m/2:459.2066 | 2-(2-0] A 2 Hud)-7-1|E-9-(4-
[M+H]* ((HEgslo]l = 2-2H-7] gh-4-d) SA) A d) -
Rt (min):1.7 |7,9-t]&}o] =2 -8l-FFe-8-2

1-239 n/2:429.2409 | 9-(3-(Alo] R Z 2 A | ZA) )Wl 4 )-2-(2-
(I o] A7 A wd)-7-u|el-7,9-T] 5} o] = 2 Q|-
Rt FH-8-2
(min):1.93

1-240 m/7:459. 24 2-(2- o]ﬂi?dhﬂé) -7-v=E-9-(3-
[M+HTY ((elEgs}o] F=3-) W EAD) WA )-7,9-
Rt ] 3lo] =2 8H ‘I‘I"a] 8=
(min):1.73

1-241 m/7:486.3091 | 2-(2-0] 2= 2 A3 d)-7-v|2-9-(3-((1-
[M+HTY W I+ 2] F-3-H) W EAN WA )-7,9-
Rt t]&lo) = 2 -8H-FFd-8-&
(min):1.23

1-242 m/z:466.226 | 2-(2-o]AX 2 d)-7- UﬂE1 3-(Fg -2~
M+ A EA) WA )-7,9-] 5} o] = 2-8H-FF -8+
Rt
(min):1.66

1-243 m/z:469.2407 | 2-(2-0] AL 2 #d)-7-me-9-(3-((1-HE-
(HHT* 1H-olH g&-5-A) W EA] )Wl 4)-7,9-
Rt tslo] = 2 -gH-F -8
(min):1.18

1-244 m/7:446.2659 | 9-(3-(2-() M "o} ) of A # A ) -2-(2-
[MHIT* o]ﬁEE’JJJﬂEJ) 7-MEl-7,9-1) &} o] = 28~
Rt F -8
(min):1.12

1-245 m/7:460.2729 | 9-(3-(3-(u| o] 1) T 2 E A A )-2-(2-
[M+H]* 1 z2AHd)-7-HE-7,9-v} 5lo] = = -8H-
Rt Y-8
(min):1.17

1-246 m/7:429.2447 | 9-(3-Atol F R FEA WA )-2-(2-
[M+HT* 1&25—::%11%) 7-Wg-7,9-t] 8} o] = 2-8H-
Rt FH-8-2

232 (Cmpd) L
;i LCMS 31

(min):2.01

goluely TIZEZ B.

X-R; (B)

o? f@l "~
B XPhos Pd G1
//O/ "o NaOH R NN
> 1
Ry /Nl N>=o Cj S A 160 °C N\l N>:°
Na N olojazgol= i?z
Ri=H,F
(A) R, = H, CH;
A oA, BAF o] 2B Z(A)(F7HA] B-79, B-83, B-86 T+ B-101)(t]=AF = 0.2M, 5040, 30.0gmol), o}
slelo]=(B) (Y]=24F = 0.2M, 22540, 45.0 gmol), IN NaOH (100zf, 100 mmol) 2 XPhos Pd Gl (Y]&4t =
0.02M, 70x, 1.400 mmol)e] E3E-S Biotage /NAIA] wlo] AR ¢o]B = 16O°C0ﬂ/ﬂ 208 ZoF 71493}, vk
o

I3
& westn +4 4

v

T

Z}ES FFA71 1 N NaOH(0.5 mL)$} Et0Ac(0.5 mL) Arolel]l &A|F T,

o 71 3
EtOAcE FEdY. 2F8HE 77 FE2ES s34A = AYES 5311, 01&4% Ag-508 3 HPLCE A
Astdt. AFE-F 28-S Z2F3IAL, Genevacoll Al 5FAIA 54 AHES T531%H.

¥ 6. o 2o PR goluyw TRES B uwet 44Tt
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[1381]

[1382]

[1383]

[£ 6]
3} 3= (Cmpd) o
e LCMS 3}3t
1-247 m/z:423.0857 —(2-0o] A2 9d)-9-(4- (I -2~
[M+HIT* A)A)-7,9-t] dFo] = R-8H-FH-8-
Rt (min):1.43
3} 3HE(Cmpd) e
s LCMS 3}3tv
1-248 m/z:492.2152 | 9-((3'-(2—(tHolu] =)o &)-[1,
[M+H ] ulol Al d |-4-d)de)- 2 (2-0]% z?r%;lvﬂé)—
Rt (min):1.23 | 7,9-t)3}o] = 2-8H- 7 -8-&
1-249 m/z:492.2184 | 9-((4'-(2-(ejw|&o}u] =)o &)-[1,1'~
[M+H]T ulol#Hd ] 4mwwh2(2diz¢%ﬂ%%
Rt (min):1.19 | 7,9-t]slo] = &-8H-FFU-8-&
1-250 m/z:508.2132 | 2-(2-0]AZ2A #d)-9-(4-(6-
[MHIT* TEZarygvd-4-d)Ma)-7,9-
Rt (min):1.27 | dlo] =2 -8l-F -8
1-251 m/z:425.1005 | 2-(2- ol*ié’" d)-9-(4-(1-w&d-1H-
[+ ot} E-5-U )Ml A )-7,9-t] 5} o] =2 -8H-
Rt (min):1.01 | F31-8-L
1-252 m/7:439.1402 | 9-(4-(1,5-v) vl d-1H-v] &}E-4-L) 4 )-2-
[M+HT* (2-0] AT 2| d)-7,9-1t] o] =2 -8H-F 72—
Rt (min):1.42 |8
1-253 m/7:440.0798 | 9-(4-(3,5-t] W g o] S AL Z-4-) Wl 4 )-2-(2-
[M+H]Y ol AT 2| d)-7,9-1]5} 0] & Z-gH- -8~
Rt (min):1.59 |
1-254 m/7:483.1449 | 2-(4-(4-((2-(2-0] A X 2 H | d)-8-%4-7 8-
[M+H]* ﬂéMCi M-FF1-9-4) ﬂl%ﬁﬂé) 1-vg-
Rt (min):1.22 | 1H-98}&-5-Y) o} A EAL
1-255 m/72:423.0856 | 2-(2-0] A Z 2 #d)-9-(4-( | g 7| H-2-
[M+H]* )l )-7,9-t] 5Fo] = 2 -8H-FF -8
Rt (min):1.48
1-256 m/z:425.1726 | 2-(2-0) AZ R F o d)-9-(4-(1-v| &-1H-
M+ )@ E-5-2) A )-7,9-t] &} o] = 2 -8l- 3l -
Rt (min):1.02 | 8-&
1-257 m/z:439.1 2-(2-0| A= 23 3 d)-7-1"d-9-(4-(1- & -
[MHIT* H-o)v e} =-2- ) A )-7, 9-1] 3} o] = 2 -8lI-
Rt (min):1.04 | FH-8-&
1-258 m/z:453.16 9-(4-(1,4-d v &-1H-o v th&-2-L )M A ) 2~
[MHIT* (2-0] 23w Hd)-7-HEg-7,9-T] 5o =& -
Rt (min):0.88 | 8H-F&-8-L
1-259 | m/z:522.29 9-((2' -2~ (vl opr| ) A FA)-[1,1'~
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[1384]

& ﬂ;g’“"d) LOMS 33y

[MHIT* ulol s d]-4-) v e )-2-(2-0] A 2 F 7 d)-
Rt (min):1.11 | 7-¥1€-7,9-t] 8} o] = 2-8H-F7-8—2

1-260 m/z:522.29 9-((3'-(2-(udot] =) o EA)-[1,1'-
[M+H]* wloldld [-4-A) e )-2-(2-0] A X2 A A )~
Rt (min):1.08 | 7-#&-7,9-t]&}o] = & Q- FFU-8-<

1-261 m/z:522.24 9—((4'—(2—(ﬂu11%0}ﬁli)OH*‘Al)
[M+H]* vlol gl d |-4-) e )-2-(2-0] & E—’ﬂﬁﬂ%)f
Rt (min):1.06 | 7-"g- 7 9-t]8lo] E 2 -QH-F-21-8-&

1-262 m/z:506.25 9-((4'-2-(dHdolr ) e)-[1,1'-
[M+HT* ulol Hd |-4-Y) M e)-2-(2-o]| A x A 3 d )-
Rt (min):1.06 | 7-#g-7,9-t]&}o]| = 2-QH-FFH-8-&

1-263 m/z:522.24 2-(2-0lxZRE o d)-7-vE-9-(4-(6-
D 22 F o) o 2] W19 W 4)-7 9~
Rt (min):1.1 | g3}ol=2-8H-Fre-8-2

1-264 m/z:439.18 2-(2-ol A=z 2R A d)-7-Hd-9-(4-(1-H<-
[M+H] 1H-o] vt £-5-2) M4 )-7,9-t] 5} o] = = -8H-

Rt (min):0.88

FR-8-2

1-265 m/z:481.2228 | 9-(4-(6,7-18}o] =2 —-4H-¥| 2} = 2[5, 1-
[MHH]* cll1,4]1 321 0-3-d )M A )-2-(2-
Rt (min):1.54 | o]AZ2HHd)-7-md-7,9-13}o] == -8~

Fe-8-2

1-266 m/z:476.16 9-(4-([1,2,41E8]o}&=[1,5-a]l F g d-5-
[M+HT* Ad)Hd)-2-(2-0] A2 E A d)-7-Md-7,9-
Rt (min):1.54 | t]d}o] =2 -8H-35 @8-

1-267 m/7:476.1638 | 9-(4-(Mz[d] o] &AE-7-L) w2 )-2-(2-
[M+H]* oA 2HId)-7-vE-7,9-t]5Fo] = =-8H-
Rt (min):1.77 | 3FHY-8-2

1-268 m/z:475.189 9-(4-(1H-QAUFE-7-D) ) -2-(2-
[N+ o) A3 uﬂg) ~H|Bl-7,9-1] 5} o] = 28I~
Rt (min):1.76 | FH-8-2

1-269 m/z:475.19 9—(4—(01 vt x[1,2-a]l T2 H-8-¢) A=) -2-
[M+H]T (2-0]2 iwﬂ-,__l) 7-m9-7,9-tslo| ==~
Rt (min):0.94 | 8H-FFH-8-L

1-270 m/z:475.19 9-(4-(olm g 2[1,2-al ¥ 2l H-5-2) A ) -2-
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[1385]

332 (Cmpd)

"% LCMS 3}5tvg
1T (2-o) A wA | d)-7-v|e -7, 9-T] 5l o] =& -
Rt (min):0.95 | 8H-F&-8-2

1-271 m/z:439.18 2-(2-ol 2z 2 d)-7-"E-9-(4-(1-HE -
[M+HI]* -0l Z&-4-L) Wl d)-7,9-1 5}o] = 2 -8~
Rt (min): FFH-8-

1-272 m/2:440.1596 | 2-(2-0]AX 2 | d)-7-""d-9-(4-(1-vd-
(M+H* 1H-1,2,4-Eglo}Z-3-4)M F)-7,9-
Rt (min):1.38 | t3lo]| =2-8H-FF81-8-2

1-273 m/2:425.2638 | 2-(2-0] A~ 2 A ¥d)-9-(4-(1-WB-1H1-
[M+H]* olnthF-4-A )W A )-7,9-t] }o] =2 -8~
Rt FFel-8-2
(min):2.3761

1-274 m/z:426.12 2-(2-0] 2= 24 ¥d)-9-(4-(1-ME~1H-
[M+HT* 1,2,4-Eg]o}&-3-)wA)-7,9-t]5}o] ==~
Rt (min): SH-FF91-8-

1-275 m/z:453.36 9-(4-(1-0] A2 -1H-ol v &4~ )i 4 )-
[M+H]* 2-(2-0] A2 7)d)-7,9-t] 5}o] = 2= -8H-
Rt FH-8-
(min):0.9183

1-276 m/z:453.36 9-(4-(1,2-gmg-11-o] v gZ-4-2) ) -2-
(VT (2-0)AZ2AHY)-7-vg-7,9-t o] =2~
Rt 8H-FF2-8-2
(min):0.8827

1-277 m/z:467.38 9-(4-(1-0] AR P -1-o]v| T}E—4- )l 2 )-
(AT 2-(2-ol 222 Hd)-7-vId-7,9-
Rt ] 5lo] = B -8l # -8
(min) :0.9771

1-278 m/z:483.4002 | 3-(4-((2-(2-0] A A Hd)-7-H| el -8-& A
[M+HT* 7,8-t3}o] = 2-9H- ¢ -9-2 )wﬂﬂ)JﬂLd) 1-
Rt W E-1H-1,2,4- Eg]o}Z-5-7 2 & ~o}u] =
(min):1.4357

1-279 m/z:454.34 9-(4-(1,5-t)M9-11-1,2, 4-E 2] o} -3~
[MHIT* o)A )-2-(2-0] A 7 38 v d )-7-1| -7, 9-
Rt o] &lo] = 5 -g8l-FFd-8-&

(min):1.3892
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[1386]

3}5HE-(Cmpd) e

ehy LCMS 3}5tw

1-280 m/7z:508.3663 | 2-(2-o| AZ & H A d)-7-MEg-9-(4-(1-" & -
[MHITY S-(EYEFL2WY)-11-1,2,4-E2|o} &3~
Rt A)wl 4 )-7,9-1] 8lo] = 2-8H-3F U -8-=
(min):1.8404

1-281 m/7z:470.3911 | 2-(2-o] AZ = H 1 d)-9-(4-(5-"| B A]-1-
[M+HT* E&-11-1,2,4-Ego}&-3-)MA)-7-v| & -
Rt (min):1.62 | 7,9-t]3}o] = =-QH-3521-8—&

1-282 m/7z:525.47 2-(2-0| Az 2 HY)-7-W e -9-(4-(1-1e -
M+ 5-RE g n-11-1,2,4- Felok—-A—S Ayl -
Rt 7,9-t] 8lo] = 2 -8l-FF -8
(min) :1.5302

1-283 m/z:454.34 9-(4-(1,3-tH€-11-1,2, 4-E 8] o} F-5-
(M1 %HVUZ(zﬂ*ufﬂﬁé%%w%49—
Rt t]lo] = 2 -8H-FH -8
(min):1.3517

1-284 m/z:467.37 9-(4-(1-0) A X Z H-1[-9] B} Z&-5- )l 2 ) -2-
[MHIT* (2-0) A~ 29 d)-7-wg-7,9-t] 3o =2 -
Rt SH-F+91-8—+
(min):1.773

1-285 m/2:440.2952 | 2-(2-0| AZ 2 F 3d)-7-v|&-9-(4-(1-v| =~
[M+HT* 1H-1,2,3-Eg]o}&-5-¢d)M4d)-7,9-
Rt ] slo] =2 -8H-FFH-8-2
(min):1.4334

1-286 m/7:476.38 9-(4-([1,2,41E8]o}Z =2 [4,3-al 9] H -3~
[M+H]* )y)-2-(2-o|AZ 2 FHd)-7-"E-7,9-
Rt (min): U] 8}o] &2 -8H-FF ¢ -8-

1-287 m/z:440.2953 | 2-(2-0lAZ2H I d)-7-WE-9-(4-(1-1&~
[M+H* 1H-1,2,3-Eg o} F-4-2A)4)-7,9-
Rt r] 8} o] &2 -8H- ¢ -8-
(min):1.4222

1-288 m/7:469.36 9-(4-(5-(Blo| =EA v &) -1-v & -1H-
[M+HT* ol t}F-4- )l A)-2-(2-0o] AZ 2 H ) -
Rt 7-WE-7,9-1] 5} o] = & -8l 37 -8
(min):0.825

1-289 m/z:476.31 9-(4-(o]m vk £[1,2-al 9] 2} 2 8- ) ¥l 4 )-2-
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[1387]

3}3-E(Cmpd) _

ey LCMS 35
M+ (2-0)AZ 2 A Y)-7-WE-7,9-t]5lo]| =2 -
Rt SH-F31-8—2
(min):1.4959

1-290 m/z:440.3368 | 2-(2-0]| AZEF o d)-7-W"d-9-(4-(4-
[MHI]* o B S ALE-2-) A ) -7, 9-1] 5} o] = =2 -8lI-
Rt Frel-8-2
(min):1.7325

1-291 m/z:462.34 9-(4-(olmtb2[1,2-a] 3] & x1-8-2) 4 )-2-
(M1 (2-0)2Z 283 d)-7,9-1] 8} o] = 2 -8 -
Rt 8-
(min):1.3534

1-292 m/z:511.42 2-(2-0] A= 23 1 d)-9-(4-(1-7 & -5-
[M+H]* REYe-11-1,2,4-E o} &-3-4)WA)-7,9-
Rt o] 8} o] = 2 -8~ -8
(min):1.3952

1-293 m/z:494.3611 | 2-(2-0] A= 2H 5d)-9-(4-(1-HD-5-
[M+H]* (Eg|EFo2mdY)-1H-1,2,4-Eg]o}Z-3-
Rt A)wlA)-7,9-t]8fo] = 2-BH-F =718
(min):1.7055

1-294 m/z:440.36 9-(4-(1,5-gv&-11-1,2,4-E & o}=-3-
[MHIT* A)ulA)-2-(2-o]l AR Hod)-7,9-

Rt (min):1.27

o) o] = -8l F 8-

1-295 m/z:456.3541 | 2-(2-o] Az 2 #Hd)-9-(4-(5-HFA]-1-
[M+HT* uﬂﬂ 1H-1,2,4-Eg]o}&-3-4) M =)-7,9-
Rt U &lo] =5 -8H-FFd-8-2
(min):1.4762

1-296 m/z:440.36 9-(4-(1,3-tl ¥l €-1H-1,2,4-E ] o} Z-5-
[M+H]* oA )-2-(2-0] AT 2 Hd)-7,9-
Rt t)&lo] =2 -gH-Fal-8-&
(min):1.2334

1-297 m/z:455.35 9-(4-(5-(Blol == A &) -1~ -1H-
[M+H]* o] v} &4~ 01)%_1431) —2-(2-ol X A d)-
Rt 7,9-t]8lo]| = 2-8H-FH-8-2
(min):0.7613

1-298 m/z:426.3171 | 2-(2-0]| =X 2H 7d)-9-(4-(1-"&-1H-
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[1388]

[1389]

s @z(g‘pd) LCMS 53t

[MHIT* 1,2,3-Egjo}=-5-d)wl A )-7,9-vslo] =2~
Rt 8H-F+-8-2
(min):1.719

1-299 m/7:453.37 9-(4-(1-0] A2 Z 2 H-1[-7] TZ-5- )Ml g ) -2-
[M+H]* (2-o)AZ 2 d)-7,9-1]5}o]| =2 -8H-F2-
Rt 8-
(min) :1.638

1-300 m/z:442.34 -(2-0] A= 2E ¥d)-9-(4-(5-v|E E] o} Z—4-
[M+HT* A)id)-7,9-1] & o] = 2-8H-F -8
Rt
(min):1.638

1-301 m/z:456.35 9-(4-(2,5-t] W D E] o} Z—4-A ) & ) -2 (2-
M+ o)X wHud)-7,9-t] 5}o] = 2 -gl- -8~
Rt 2
(min):1.7083

1-302 m/z:458.34 9-(4-(5-(Blo| =AW &) Bl o} Z—4-< ) a2l ) -
M+ 2-(2-0lAX R H ¥ d)-7,9-t] 5}o] = = -8H-
Rt Frel-8-2
(min):1.2917

1-303 m/7:456.3541 | 2-(2-0] 2T 2 H ¥ d)-7-t| &l -9-(4-(5-
[M+H]* g ¥ o}F-4-) Wl A)-7,9-t] 5} o] = = -8H~
Rt FFel-8-
(min) :1.7476

1-304 m/z:470.4 9-(4-(2,5-tivl el o} &-4- )l &) -2-(2-
[M+HT* o] AZ2IHY)-7-HE-7,9-t]5}o] = 2 -8H-
Rt (min):1.86 | FH-8—=

1-305 m/z:472.39 9-(4-(5-(Blol =FA M) E] o} F-4-) Wl A )~
[M+H]Y 2-(2-olAZ 2 9d)-7-vd-7,9-
Rt T} &}o) = 5 Q-3¢ -8-<
(min):1.4183

1-306 m/z:476.38 2-(2-0] AZ 2 7 d)-9-(4-(6-
[MHHT* g o] n b1, 2-a] ¥ 2} 3 -8-Q) W A)-7,9-
Rt t]6}o] = 2 -8H-F 1 -8-&
(min):1.4184

1-307 m/z:457.38 9-(4-(1, 4t & -1l-o] v o} Z—2-d ) il & ) -2~

3}19HE (Cmpd) o

Ws LCMS 3}5}g
[M+HT* (3-ZF o 7-2-0olAXzHd)-7,9-
Rt (min):0.88 | T]&lo] E=-8H-F2]-8-&

1-308 m/z:443.3 2-(3-Z2 0 7-2-0|AZ 2 d)-9-(4-(1-
[M+HT* & -1H-o] v tpE—4-L )il H )-7,9-
Rt ] 8}o] & &2 -8H-FFH-8-2
(min):0.8783

1-309 m/z:439.32 (R)-2-(2-0] X 23 Hd)-9-(1-(4-(1-H &~
[M+HT* -0l gE-2-d) s d) ol d)-7,9-
Rt (min):0.85 | Hj3lo] =2-8H-F&-8-+

1-310 m/z:439.32 (S) -2-(2-0]AZ 22 9d)-9-(1-(4-(1-vE-
[MHHT [Folm|t}Z-2-2)H )l e)-7,9-
Rt (min): DloPOIEi 8-+ -8
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S=53 10-2708936
[1390] golugeg TZEZF C,
N
< CF
?JKCFS Ry (A)R2 $1 y‘g 3
Ny F f®/<N DIEA, DMA |N\ "R, K@AT
E)/\rN N ! F /N N
/\J: =0 160 °C, 30 min NJ: =0
NS N afol229ol= N
[1391] B-108
[1392] ulo] g Z ¢o] B WkL ulolel] | F=7+Al B-108 (DMF =< 0.2M, 15040, 30.0 mmol), oF%l (A) (0.2 M ©]=Al

30010, 60gmol) = DIEA (1540, 86umol)E Z#A3}iL, Biotage mlolaZ 4 olB w27 U 160TCA 30% =<
7tk 3EES 7etstol AAS L, FFES IN NaOH (0.5 mL) 2 EtOAc (0.5 mL) Alol= E3s}Sitt.

71 & 83t 4 A4S Et0AcE FE2IH. 23E f7] FE2EES FFAAH = AHES 535132, oA
S AFg-fd B3 HPLCE AAsI Y. BAAE-sHF #3823 238, GenevacollA EFA1A 54 AAHAES
TEAT
[1393] 7. U 22 3FEEL golndy T2EF (o uet FAsIT.
[1394] [ 7]
332 (Cmpd) i
e LCMS 3}stg
I-311 m/z:481.3203 | 9-(4-(1-HE4-(EZF . 2 E)-1l-
[M+H]* olu tpE-2-d) A )-2-(2-
Rt (Mg oln ) 3] 2 ¥l-3-9)-7, 9-1] sl o] ==~
(min):0.7747 | SH-FF&1-8-&
1-312 m/z:495.3634 | 2-(2-(el o] ) 3] 2] d-3-4)-9-(4-(1-
[MHIT* Wy -4-(Eg &2 2vdg)-10-o]| | thZF-2-
Rt A)M)-7,9-t]sto] =2 -8H-3F -8
(min):0.8287
1-313 m/z:509.4066 | 2-(2-(o]anE d o] ) 3 Fd-3-U)-9-(4~
DT (MY | (- -4 (E 15;;0%]]31) H-o] "t} &~
Rt 2-4)wlA)-7,9-t 3o = 2 8- ¢ -8-
(min):0.8692
1-314 m/z:507.378 2-(2-(A}o) & 3 2 o} 1) 31 &) ¥l-3-2] )-9-
[N+ (4-(1-EA-(EEF =2 )11~
Rt ol t}&£-2-Y) Ml A )-7,9-t] 3} o] = Z-8H-
(min):0.8258 | FH-8-&
1-315 m/2:539.4428 | 2-(2-((2-o| S Ao &) o} ) 3] 2] 1-3- )-9-
[N+ (4-(1-MEd-4-(Eg=F Qo 2 v e)-1H-
Rt ojP| thE-2-¢) il A) -7, 9-v] Bk o] = = -8H-
(min):0.8827 | F+¥-8-&
1-316 m/z:521.4239 | 2-(2-(Ato] S 2 o] )3 2 Tl-3-U)-9-
[MH]* (4-(1-ME-4-(Ed=F 2 d)-1H-
Rt oju] th£-2-4 )l A)-7, 9-t] 8l o] = = -8H-
(min):0.9097 | +¥1-8-&
1-317 m/2:539.4428 | 2-(2-((1-MEA Z 2 F-2-<)o}u] 1) 7] 2] ¥l -
[N+ 3- O‘) 9-(4-(1-ve-4-(Eg ZF 2 vE)-
Rt H-olm kE-2-4)wld)-7,9-t] 8} o] = 2 -8JI-
(min):0.8827 %-’5—8—%
1-318 m/z:552.4452 | N,N-t] o] &-2-((3-(9-(4-(1-m & -4-
[M+H] (Eal ZF e 2vE)-1H-ov| thE-2-d) i A)-
Rt 8-94-8,9-t]sto| = 2-TH-F U -2-) 7 2] -
(min):0.8283 2—%!)0}1:1 L) ol Eofu =
I-319 m/2:539.4429 | (R)-2-(2-((1-™EA| L2 7-2-
[T o ) 3 Fd-3-U)-9-(4-(1-mEd -4~

[1395]
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[1396]

3}19E (Cmpd) L
e LCMS 3}3t

Rt (EgZF o 2ve)-1H-o|n th&-2-d )i A )-
(min):0.8827 | 7,9-t]a}o] =& -8U-3F2-8-2

1-320 m/z:551.47 9-(4-(1-ME-4-(Eg ZF 22 WE)-1H-
[M+HITY olv o}E-2-d )l A)-2-(2-
Rt (((HEZH3}o] =2 Feh-2-
(nin):0.8692 | &)HIE)opr] =) ¥ 2 d-3-U)-7,9-

t] 3} o] = 2 -85 -8-+

1-321 m/z:551.47 9-(4-(1-vE4-(EEF L= E)-1H-
[M+HIT* oM thE-2-) M) -2-(2-((EH| E&}3}o] =5~
Rt -3 gH-4-A) obH| 1) ¥ 2 1 -3-U )-7,9-
(min):0.8533 | t]&lol==-gH-F&-8-&

1-322 m/z:537.4274 | (S)-9-(4-(1-MEe-4-(EgZF =2 d)-1H-
[MHIT* olv] thE-2-d ) A ) -2-(2-
Rt ((ElEgslol =2 Fgk-3-A)o}n 1) v 2] -3~
(min):0.8667 | ¥)-7,9-t]8}o] = 2-8l-FFH-8—2

1-323 m/7:495.3634 | 2-(2-(ld o] =) 3] e -3-4)-9-(4-(1-
[N+ ME-4-(EHEF 02 9)-1H-o] v thE-2-
Rt D) A)-7,9-t)8}o] =2 -8H-FF-8-&
(min):0.7567

1-324 m/z:523.4182 | 2-(2-(HJel & o] ) 3] 2] el-3-)-9-(4-(1-
[MHH]* Wy-4-(EgZF 0 2 e)-1H-o] vt} F-2-
Rt A)wA)-7,9-t]sko] = 2= -8H-F -8
(min):0.8827

1-325 m/z:521.4343 | 9-(4-(1-"d-4-(EYZSF Q. 2 vE)-1H-
T olm thE-2-) Ml A)-2-(2- (A ) A-1-
Rt ) I Y H-3-9)-7,9-t ko] = 2-8H-F 7 -8~
(min):0.7442 | &

1-326 m/2:535.4121 | 9-(4-(1-Md-4-(EYZF Q. 2 v E)-1H-
M+ oju thE-2- )W) -2-(2- (A H 2l -1~
Rt )9 2] g-3-9)-7,9-t] 3} o] & = -8H- T2 -8-
(min):0.8827 2

1-327 m/7:539.4428 | 2-(2-((2-H 5 Aol &) (&) o} 1 ) 1) 2] -3~
[+ A)-9-(4-(1-Mg-4-(EgZF o2 dg)-1H-
Rt oju thE-2-U )Wl A )-7,9-1 &} o] = = -8~
(min):0.8287 FH-8-=
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[1397]

[1398]
[1399]

[1400]

[1401]

3}3E-(Cmpd) .
s LCMS s}3tg

1-328 m/z:550.5 9-(4-(1-MEA4-(EgEF 2= vE)-1H-
[M+HT* o] || thZ-2- ) Wl A )-2-(2- (4-w & o] 7| 2} ) -
Rt 1-) ¥ glgd-3-¢)-7,9-t] &} o] = 5 -8l-3F & -
(min):0.7342 | 8-&

1-329 m/z:603.5 9-(4-(1I-MEA4-(EYEF2E)-1H-
(MHD+ [MHITY | o] & -2-2) el & )-2-(2-(4-
Rt (BEgEFoave)dued-1-¢) 9 g d-3-
(min):1.166 21)-7,9-t]5}o] = 2-gH- T U-8-2

1-330 m/2:523.3847 | 2-(2-(0)AZ 2 (v & )o}u| ) ¥ 2] d-3-2 )
[MHITY 9-(4-(1-ME8A4-(Eg ZSF 2 E)-1l-
Rt ol tpZ-2-) il 4 )-7,9-t] 5} o] = = -8~
(min):0.8692 FH-g-=

1-331 m/z:509.4065 | 2-(2-(elld (W &) o} ) 3] 2] -3 )-9-(4-
[MHH]T* (1-MEd—4-(EgZFo.2vd)-1H-o vt} &-
Rt 2-)uld)-7,9-t] 5} o] = -8l U -8
(min):0.8287

1-332 m/z:563.4 2-(2-(ME(2,2,2-
[M+H]* EEFegdd)oln )9 d-3-4)-9-(4-
Rt (I-MEg-4-(Eg] = F o 2 v g)-1H-o] W]t} -
(min):1.4357 | 2-9)wl2)-7,9-t]8}o]| = =-8H-F&l-8-2

1-333 m/z:537.3624 | 9-(4-(1-ME-4-(EZEF=vE)-1H-
[MHIT* o]u]E}+—2 Aywla)-2-(2-FEZ e ey g d-
Rt 3-9)-7,9-t]3}o] =2 -8H-F -8
(min):0.9317

1-334 m/z:525.4 2-(2-(3-ZF Q. Z oA B d-1-Y) 7] & -3~
[T 4)-9-(4-(1-"g-4- (Eﬂz%géuﬂ%)—m—
Rt ol g4 E-2-Y) WA )-7,9-t] &}o] == -8lI-
(min) :0.8827 FU-8-&

1-335 m/z:507.3261 | 2-(2-(oFAIElH-1-2) 3] 2] d-3-U)-9-(4-(1-
(v+H]* e -4-(EHEF 0.2 )-1H-o] 7| thE-2-
Rt )M E)-7,9-v 8l o] 2 -8H-FF -8
(min):0.7325

1-336 m/z:543.3436 | 2-(2-(3,3-UEF L F A E H-1-) ¥ g d -
[MHH]T* 3-9)-9-(4-(1-Md—-4-(EYZF o 2d)-
Rt 1H-o] "] T} &-2-2) ¥4 )-7,9-t] &} o] = 5 -8H-

s qg(ic"‘pd) LOMS 5}31y
(min):1.2334 | F¥-8-=

1-337 m/z:575.329 9-(4-(1 uﬂ% 1~-(EEEF o2 E)-11-
[M+H]* olu| }E-2- %)ﬂ"ﬂ) -2-(2-(3-
Rt (Eag eRE)olAEd-1-¢) g d-3-
(min):1.1255 a)-7,9-t] 5o 1551—8}{—%?%—8—%

golugeE Z2EZ D.
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d
o
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H
B-82
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[1402]

[1403]

[1404]

[1405]

(Silicycledl Al <)ol 531 MeOH(3 nL) 2 |AA ZF T8 =
A, A= £8E 29, Genevacol X EFAIA HA A
8. T 2 HFES dojuee] Zeed Do wh FASAT
[E 8]
ﬂﬂ;(i(lmpd) LCKS s
1-338 m/z:469.1699 | 9-(4-(4-(2-o}v| T 2 7-2-2U)-1H-1,2,3-
[N+H]* EgolE-1-d)A)-2-(2-ol 2z 283l d)-
Rt 7,9-t)3lo] = Z-8H-FF -8
(min):1.02
1-339 m/2:469.159 | 9-(4-(4-((Je&o}n] =) W e)-11-1,2,3-
[T EgjolE-1-¢) Ml d)-2-(2-0o] A X e wd)-
Rt (min):1 7,9-t}5lo| = 2 -8H-FFH-8-2
1-340 m/z:488.1128 | 2-(2-0] A 28 #d)-9-(4-(4-H 1 d-11-
[MHIT* 1,2,3-Eglol&H-1-¢)M=)-7,9-vslo] =5~
Rt (min):1.7 | 8H-FFd-8-&
1-341 m/z:518.1495 | 2-(2-0]2X 2 A 7 d)-9-(4-(4-(4-
[MHIT* =2 d)-110-1,2,3-E 10}—‘471 aywA)-
Rt 7,9-t]8lo] = 2 -8U-FFA-8
(min):1.66
1-342 m/z:456.1049 | 9-(4-(4-(2-3lo| ==l o] &)-1H-1,2,3-
[MHIT* EgjolE-1-¢) Ml d)-2-(2-0o]| A e 5 d)-
Rt 7,9-t) 8lo] = B -8-FF -8
(min):1.16
1-343 m/z:452.075 | 9-(4-(4-Ato]F R Z 2 H-1H-1,2,3-E 10}*—
[MHIT* 1-d tﬂﬂ) 2-(2-olAx R ud)-7
Rt (min):1.5 | tl3}o] = 5-8H-7F¢-8-2
1-344 m/2:456.1049 | 2-(2-0] AT ZH 3 d)-9-(4-4- (M SA H D )-
[MHIT* 1H-1,2,3-Eg|o}&-1-d)mA)-7,9-
Rt tlslo] = 2-8H-FF--8-
(min):1.33
1-345 m/2:470.1449 | 9-(4-(4-(2-3lo| == A T 2 3-2-A )-1H-
[M+H]* 1,2,3-Ego}&E-1-Y) A )-2-(2-
Rt 0] 2L 2 A3 H)-7,9- ] 5Fo] = 28l FH-8-
(min):1.26 2
1-346 m/7:497.1849 | 9-(4-(4~((tJoll o} =) v & )~11-1,2,3~
[M+H]* Egjo}E-1-) A )-2-(2-0| AT 2 H 3 d)-
Rt 7,9-t8lo] = 2-gH-F -8+
(min):1.07
1-347 m/z:456.0592 | (R)-9-(4-(4-(1-3}o] =F Al & )-11-1,2, 3~
[M+HT* EgolE-1-Y)MlA)-2-(2-0| A Z 2 d)-
332 (Cmpd) .
ey LCMS ko R
Rt (min):1.2 |7,9-t]d}o] =2 -8H-FH-8-2
1-348 m/z:497.1848 | 9-(4-(4-(3-op] = ek-3-)-1H-1,2,3-
[MHHTY [MHH]T | EglolE-1-d) W) -2-(2- o] xZaYyd)-
Rt 7,9-T) 5}o] = 2 gl FE 2 -8-2
(min):1.08
1-349 m/z:489.1244 | 2-(2-0] AX 2 H v d)-9-(4-(4- (T & d-2-
[M+H]* A)-1H-1,2,3- Ealo}i‘——l—‘i—l)‘?ﬂ@)—7,9—
Rt t3lo] = 2-gH-F el -8-&
(min):1.48
1-350 m/z:504.0749 | 2-(2-o] A 2 9 d)-9-(4-(4-
IMHITY ((MEAZd)we)-10-1,2,3-E g o} =-
Rt ) A)-7,9-t] 8} o] = 2 -8H- -8+
(min):1.23
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[1406]

[1407]
[1408]

[1409]

[1410]

[1411]

golhely TIZEZ E.

COH
HNRR, (A)
= N N N
| =0 HATU, DIEA 4
N N : M | Nﬁo
B-95

), DIEA (6.99u0, 40umol) HATU (0.2M, 10040, 20gmol) 2 o}dl

da 2EY sl 50, AREs
EtOAc (2x600p0)2 FE3Att. =94 7] FF&& Ao ~EHY

AAlstel AE 4TS

o7 AAEA e 3, DIFOlA Aoz Azt

S=50dl 10-2708936

n-Re

Z7HA B-95 (0.2M, 10040, 20
(A) (0.2M, 11040, 22umol)S 50C7FA] 1

23t FELRFER(600u0) 072 xqa]oh
stll EFA71a A=Ay F3 HPLC=

X 9. e 2L 33HEL golHde ZRES RO wet I8t .

[¥ 9]
3}3HE (Cmpd) s

W5 LCMS s}stg

1-351 m/z:402.1415 | 4-((2-(2-0] 222 A Hd)-8-% 47,8~
(M) + U 8lo]| =2 -9H-F-9- ) vl e )-N-
Rt g =olu| =
(min):1.1767

1-352 m/z:446.1387 | 4-((2-(2-0] AT 2 Hd)-8-%4-7,8-
[MHIT* t8lol = 2 -9H-FFd-9-2) M & )-N-(2-
Rt (min):1.22 | W]EA]oE)dlzoln] =

1-353 m/z:428.1366 | N-Alo] S22 A-4-((2-(2-
[MHIT o) A g A )-8-2 -7 8-T] 5} o] = 29[|~
Rt FE-9-) M)l = o] =
(min):1.2833

1-354 m/z:496.1805 | N-(4-ZF 2 =wld)-4-((2-(2-
[MHIT* o] A~ 2 AW d)-8-L -7, 8- 5} 0] = 2 -9~
Rt Fa-9-d)vE)m=zoln =
(min):1.5277

1-355 | m/z:416.1788 | 4-((2-(2-0o] X2 7 d)-8-524-7,8-
(M o) 8to] = 2 -9H-FF-9-2) vl ) -N,N-
Rt oo gl = ol =
(min):1.2582

1-356 m/z:430.283 N-0] 42 238 —4-((2-(2-0] A X 2 E 3 d)-8-
M+ ,8-t]5lo] = 2 -0l-F7-9-
Rt )l =olr| =
(min):1.3683

1-357 m/z:444.3262 | N-0] AF-E-4-((2-(2-0] AX 2 A d)-8-
[N+ & 4-7,8-1 80| =2 -9H-FF -9~
Rt (min):1.47 | d)vE)f=opr=

1-358 m/z:456.2891 | N-Abo] S 2 aEl-4-((2-(2-0] AT =3 3d)-
[M+H]* 8- 47 8-t 3lo] = 2-Ol-FF -9~
Rt Ay e )l =olr =
(min):1.5031

1-359 m/7:532.4214 | 4-((2-(2-0]2Z2H )-8 27,8~
[M+HT* t]slol = 2 -9H-F-2-9- ) v &) -N-(1-
Rt HdArjol S 28E )l Zoln| =
(min):1.7842

- 259 -



[1412]

313 (Cmpd) .

ey LCMS 35y

1-360 m/z:482.36 4-((2-(2-0) A E 2 H 9 d )-8-% A7, 8-
[M+H]* t]&to] = 2-gH-F&-9-2 )| &) -N-((1-H &~
Rt -] gE-2-d ) W)yl = ofw) =
(min):0.7833

1-361 m/z:482.34 4-((2-(2-0| 2= 22 7d)-8-5 47,8
[MHIT* T 8o] = 2 -9l-F7-9-¢) lE) N-((1-#g-
Rt 1H-¥]2FE-4-2) v )il =o}m) =
(min):1.166

1-362 m/z:444.3262 | N,N-tjoll d-4-((2-(2-0] A 3Z =383 d )-8
[MHH]T* %5\,—7,8—E1 slo] = 2 -9H-F-21-9-
Rt )we)H =oln =
(min) :1.4492

1-363 m/z:458.3045 | 2-(2-0]| AT R A d)-9-(4- (R 2 EA-4-
M+ 7} 1) A)-7,9-t]8}o] = -8l -8~
Rt
(min):1.2334

1-364 m/7:484.3758 | N-A}o]Zm @A -4-((2-(2-0] AZ & 3 d)-
[M+H]Y 8-9-2-7,8-1] &} o] = Z-9H- - -9-Q ) v ) -
Rt N-tf &yl =oju] =
(min):1.6784

1-365 m/z:510.3818 | N-(4-EFQ =W A)-4-((2-(2-
[T o] AR P HY)-8-54-7,8-T] 3}o] = -9~
Rt Fe-9-)wE)-N-r &l =ojr =
(min):1.6059

1-366 m/z:470.3748 | 2-(2-o]AX 2 A Hd)-9-(4-(4-
[M+H]* g 3 o] 2] el -1~ 9}#13)*:*1@)—7,9—
Rt t]&}o] = 5 -8l d-8-&
(min):1.6092

1-367 m/2:486.3594 | 4-((2-(2-0] AT 2HId)-8-&4-7,8-
[HIT* o o) = 2915 7-9-) vl &) -N-r & -N-
Rt (Bl E2}slo] = 2-20-3] -4~ )Wl =of ] =
(min):1.2817

1-368 m/z:500.4251 | 2-(2-o]lAZ 2 A7 d)-9-(4-(3-
[MHH]* (MEAME) YA d-1-7t2 R ) 4d)-
Rt 7,9-t)&}o] =2 -Ql-F 8-
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[1413]

3} 3+ (Cmpd) A

ey LCMS 3}5hg
(min):1.475

1-369 m/7:456.3232 | (R)-2-(2-0] 2> = #d )-9-(4-(2-
[M+H]* ey Zed-1-7t2 R d)w4)-7,9-
Rt ts}o] = 2 -8-F#-8-
(min):1.4575

1-370 m/z:488.3418 | N-o| 3L -4 ((2—(2—0&23’ A d)-8-
IM+HTY - 2-7,8-1] 8} o] = 2-9H-F-H-9-) & )-N-
Rt (z W E Ao ") Hl = ofn] =
(min):1.4834

1-371 m/z:513.31 4-((2-(2-0) A= 2P Hd)-8-5 47,8
[M+HITF o abo] = 2 -9l-FH-9-) m &) -N-+ & -N-
Rt ((2—‘111%1:10}%— 4-d)ME) i ol =
(min):1.3683

1-372 m/z:468.32 4-((2-(2- Olizijjﬂé) 8- -7 8-
[MHIT* T 8l o] = 2 -9H-3F ¥ -9- °‘)nﬂ%) N-(1-#1€g-
Rt IH-o] v tp&-2- ) sl = opr] =
(min) :0.8692

1-373 m/z:430.3313 | N-old-4-((2-(2-0] AT 227 d)-8-44
[M+H] 7,8-tldto] = 2-9H-FH-9-) m & )-N-
Rt o €W = olu] =
(min):1.3548

1-374 m/7:444.3262 | 4-((2-(2-0]| A X 2 H Hd)-8-54-7,8-
[M+H]* T &lo] = 2-9-F&-9-) vl d)-N-m & -N-
Rt =2 =ou) =
(min):1.4592

1-375 m/7:444.326 N O] A 2l —4-((2-(2-0] A 2 H )-8
[M+IT* 27, 8- 8} o]| = 2 -9H-FF2-9-2 ) | & ) -N-
Rt | B vl = ofn) =
(min):1.4357

1-376 m/z:446.2997 | N-(2-3}o] =F Al o &) -4-((2-(2-
(M1 o) AM s U) 8- A-7 8- 5} 0] = 2 -9}~
Rt FF-9-2) WE)-N-r eyl = ol =
(min):1.1117

1-377 m/z:444.3262 | 9-(4-(3-8lo] == Ao} A Bl H-1-
[MHIT* FrE2Rd)MAE)-2-(2-ol AX 23w d)-7,9-
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[1414]

3}3HE (Cmpd) oy

e LCMS s}5tvg
Rt U] 5ho] = 2 8-+ T -8
(min):1.0833

1-378 m/7z:458.3495 | ($)-9-(4-(3-8lo]| E2A ¥ Z 2 H-
[M+HTY FtE2rd)wd)-2-(2- Oli*ﬁ% l%J) 7,9-
Rt ] &lol| = 2-8H-3FH-8-=2
(min):1.085

1-379 m/z:442.3694
[MHH]T*
Rt
(min):1.3952

1-380 m/z:487.4315 —(2-(T] M g o} 1) -2-S- Aol ') —4-((2-(2-
[+ O]iE B 7 8-t] 8lo] = 2 —9H-
Rt (min):1.15 | FF¥-9-L)dE)-N- vﬂ%‘tﬂéow

1-381 m/z:444.3262 | 4-((2-(2-0] AT 2F Y )-8-4-7,8-
[M+HT* t] & o] = 2-9H-FH-9- O‘)rﬂl%) N-( S A -
Rt 3-d )= =
(min):1.166

1-382 m/z:472.413 (S)-9-(4-(2-(Blo| =ZA e 3] E &) d-1-
[T FrERd)MA)-2-(2-0] AL 2 H¥|d)-7,9-
Rt o] 8} o] = & -8-3F §1-8—=
(min):1.2198

1-383 m/7:499.4594 | 9-(4-(4-ol & o] # B A-1-Ft2 R )M A)-
[M+H]* 2-(2-0ol 2~z 297 d)-7,9-t] 8l o] == -8H-
Rt FH-8-2
(min):1.112

1-384 m/z:516.4446 | (S)-2-(2-0] A= 223 #d)-9-(4-(3-(2-
[M+H]* HEA A EAD I FD-1-7I 2R d)il A )-
Rt 7,9-t8ko] =2 -8l-Frel-8-&
(min):1.2603

1-385 m/7:486.3949 | 9-(4-((2R,68)-2,6-C] | &l = & ¢4~
(LT TR )W) -2-(2-0] AZ 28 Y)-7,9-
Rt (min):1.42 | t)&lol=2-Q-3FH-8-&

1-386 m/z:446.3416 | 9-(4-(3-ZF Q. Z oA Bl H-1-

[M+H]Y
Rt

720 d)d)-2-(2-0) 2= 285 9)-7,9-
o) 3 o] = 2-gH-FF d-8-&
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[1415]

jﬂjg"‘pd) LCMS 33k

(min) :1.2975

1-387 m/z:472.3547 | N-((IR,28)-2-&}o] ==A| ALo] & 5L 3 €l )—4-
[MHIT* ((2-(2-o) & xaHd) 8—2A 7,8-
Rt g alo] =2 -9 §-9-) v ) wl = oj] =
(min):1.2317

1-388 m/z:492.3783 | 9-(4-(4,4-t1Z2F ¢ 2y # ¢ d-1-
[M+HHT* JtERr )M A)-2-(2-0l AT 2H¥d)-7,9-
Rt o] &lo] = 2-8H-FH-8-2
(min):1.4884

1-389 m/7:442.3446 | 2-(2-0| A= 2 AN Y)-9-(4-(F 2 d-1-
[M+HHT* 2R d)wlA)-7,9-tslo] =2 -8H-FF ¢l -8-
Rt -
(min):1.3412

1-390 m/z:456.3541 | 2-(2-0] A= 297 d)-9-(4-(2-
[M+HIT* ey Ead-1-7l2 )M A )-7,9-
Rt ) slo] = 2 -8H-Fd-8-2
(min):1.4567

1-391 m/z:486.3912 | 4-((2-(2-0] A3 &3 #|d)-8-5 47,8~
[MHIT* v 5lo] = 2 -9H-FH-9- ) W &) -N-(1-
Rt (FEA )AL o) S22 )-N-
(min):1.4159 | Wjgwl=o}n=

1-392 m/z:478.3459 | 9-(4-(3,3-UZF 0 29 =7 d-1-
[M+H]* FtE2Rd)WA)-2-(2-0|AZ2HHd)-7,9-
Rt U] &} o] = 2-8H-FFH-8-2
(min):1.4217

1-393 m/z:484.4402 | 9-(4-(5-FA-2-0} A AT Z[3.4] S 6k-2-
[M+HHT* FtE2Rd)WA)-2-(2-0lAZ2H9d)-7,9-
Rt O slo] = 2-8H-F3l-8-2
(min):1.325

1-394 m/z:484.3758 | 9-(4-(6-SAF-2- O}X}ME 3.415e-2-
[MHIT* FtE )W A)-2-(2-ol AZ 2 Hd)-7,9-
Rt tjalo] = 2 -8-F 7 -8
(min) :1.2233

1-395 m/z:456.4191 | (S)-2-(2-0] A3 3 d)-9-(4-(2-

N

ey e d-1-7h e nd) i E)-7,9-
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[1416]

Rt v &lo] = -8l-FF H-8-2
(min):1.4467

1-396 m/z:486.4564 | (S)-2-(2-o]AZ 2 H ¥d)-9-(4-(2-
(I (MEATE) Y S d-1-7 25 )i E) -
Rt (min):1.4 |7,9-t]8}o] =& -8H-FF-8-2

1-397 m/z:484.4806 | 9-(4-(2-clE v g-1-7t=2 R0 d)H =) -2-
[M+H]* (2-0l A~ 28¥|d)-7,9-1] 5o = Z-8H-
Rt (min):1.66 | FFH-8-=

1-398 m/z:470.4625 | 2-(2- 01f\ifiilﬂiﬂ%i) 9-(4-(2-
[M+H] e a A d-1-712 2 9) W d)-7,9-
Rt Y alo] = 2 -gl-FF 8-
(min):1.565

1-399 m/z:470.4625 | 2-(2-0] A3 & A3 d)-9-(4-(3-
[MHHTY o g o o 2] -1 ﬂéyé HZ)-7,9-
Rt (min):1.59 | tl&lo]=2-gH-FF¥-8-2

1-400 m/z:500.4996 | 2-(2-0] AX 2 H]d)-9-(4-(2-
[M+HT* (WEMl%MﬂﬂﬁlﬂEEéMﬂ%
Rt 7,9-t)8}o) & 2 -gH-321-8
(min):1.4933

1-401 m/7:486.4564 | 2-(2-0] AZ 2 H ¥ d)-9-(4-(3-
IS w5 A ] o 2 d-1-7F 2 o)A A ) -7,9-
Rt o &l o] = 2 -gH-FF 78—
(min):1.3683

1-402 m/z:472.4281 | 4-((2-(2-0] A ZE2 D |d)-8-%4-7,8-
[M+H]* ol 5} o] = 2-0H-F1-9-) vl ) -N-vl &-N-
Rt (min):1.25 | (¥1Eg}slo] = 2Fd-3-A)wl=olu =

1-403 m/7z:486.4688 (R)-2-(2-0) A Z 2 7d)-9-(4-(2-
[M+H T (MEAME) I SYd-1-7t=21 )l ) -
Rt 7,9-t)8ko] =2 -8 -8
(min):1.3983

1-404 m/z:472.4637 | (R)-2-(2-0] A= &8 3d)-9-(4-(3-
(AT MereZd-4-7l2nd)id)-7,9-
Rt t3lo] = 2-8H-F#-8-2
(min):1.3033

1-405 m/7z:472.4321 (S)-2-(2-o)AX 2 HAd)-9-(4-(3-
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[1417]
[1418]

[1419]

[1420]

[1421]

3} 3HE (Cmpd) e

ey LCMS st8t
[M+H]* e x 2 E-4-7t2 0 d) i d)-7,9-
Rt t]al ol B 2 -8H-FU-8-2
(min):1.305

1-406 m/z:484.4408 | 4-((2-(2-0] &3 E_%z-ﬂ]é) -89 2-7,8-
[MHIT* talo] = 2-9H-F-9-¢) v =& ) -N-H & -N-
Rt (min):1.51 | (2,2,2-EgZF o Fog)ml=o}n =

1-407 m/z:460.2274 | 4-((2-(2-0) A 2 A #d)-8-54-7,8-
[M+HT* Y] &} o] = 2 -9H-FF¥-9-) W& ) -N-(2-
Rt (min):1.3 ] E Al ol & )-N-vf| & wi] = o] 1] =

1-408 m/2:459.2 N*(Z*(E]DﬂE,JO}U]L—_ ol g)-4-((2-(2-
DI o) AZ R HAY)-8-%4-7,8-1] 30| = 5 -9H-
Rt (min):0.77 | FFH-9-L)wE) s =o}n IL

1-409 m/z:499.24 4-((2-(2-0) A x 2 A A Y)-8-8 47, 8-
[MHH* t] &} o] = 2-9H-3-21-9- 0‘)\:11% -N-(2-
Rt (min):0.83 | (F=gd-1-2)eg)l =0} =

1-410 m/z:471.38 2-(2-0)AZ 22 d)-9-(4-(4-
[MHIT* HE o g d-1-7t2 129wl d)-7,9-
Rt E]O]‘ ]*44 SH-FFH-8- 2
(min):0.7583

I-411 m/z:484.4166 | 9-(4-(2-FA}-5-0} A3 2 [3 ] S k-5
[M+H]Y FrE2 R )M A)-2-(2-0] A= 2 d)-7,9-
Rt t]slo] = 2 -gH-FFd-8-&
(min):1.3117

gdoluda ZTZEZ F.

N

B—108 (13]*El .2
S ERES 79 2=

4. 5§, 1 e

Genevacoll A =

N

N
EZ(,N N//OA
gus

CF

3 CF;
HO-R (A N
3 » '
N NaH, CI S & N K@/QN
' N~ N N !

100 °C, 16 h

z
O N | >= °
R” X H

WZbA71aL 3R EEE A% sl AlAESI

2o dolnely ZRED Fo weh FAA.
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tjeak & 0.2M €9 16540, 33.0mmol) 2 ’“/\5}1/}2% (
upojde] FAS Wi ¢ =X 158 &
M g9 150u0, 30.0 mmol)S #H7lstal 1 E3ES
E7}HA]

=S Eg3skal Et0Ac(0.5 mL) = 4
Ag-Hry B3 HPLCE A&ste] 38k,
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10-2708936



[1422]

[1423]

[1424]

[¥ 10]
3}9-E (Cmpd) .
e LCMS st&tH
1-412 m/7:482.3 2-(2-M1EA 9] ¥ H-3-2)-9-(4-(1-" -4
[M+H]* (Eg|EF22vE)-11-o] | &2~
Rt A)wl 2 )-7,9-t] 8} o] =2 -8l-FF H-8—=
(min) :1.1608
1-413 m/z:510.4 9-(4-(1-HE-4-(Eg ZF 2 =rd)-11-
[M+H]* ol t}E-2-A )il A)-2-(2-Z 2 Z A ¥ 2] -
Rt 3-4)-7,9-13}o] =2 -8H-F §1 -8~
(min) :1.3683
1-414 m/z:522.4 2-(2-(Aol EFR L 2| EA]) V] 2 P-3-Y )~
[MHH]* 9-(4-(1-HEd-4-(Eg ZF =) -1H-
Rt olu| t}E-2-d )2 )-7,9-t] 5} o] = 5 -8lI-
(min):1.3817 -8
1-415 m/z:540.4 2-(2-(2-o Z Aol EA]) 9] & D-3-Y)-9-(4-
[MHIT* (1-"gd-A4-(EgZF 2 d)-1H-o]| v} &~
Rt 2-)wld)-7,9-1 5} o] = Z-8I-FF -8
(min) :1.2709
1-416 m/z:510.2 2-(2-0] A 2 Z A 7] 2 H-3-2)-9-(4—(1-
[M+HT* g -4-(EgZF 2 d)-1H-0] v} Z-2-
3}3H& (Cmpd) e
i LCMS 315t
Rt )l A )-7,9-t]6Fo] =7 -QH-FF U -8-2
(min):1.3517
1-417 m/7z:524.4 2-(2-(SEC-H-5A1) 3] 2 9-3-2)-9-(4-(1-
[M+H]* HEl-4-(EgZ 3o Zu|g)-1H-o]| 7|t} Z-2-
Rt elywl4d)-7,9-t]slo] & 2 -8H-FFH-8-2
(min):1.4762
1-418 m/z:564.4 9-(4-(1-Mg—4-(E ZF inﬂ%}) -
[M+HT* oju] ghE-2-)wlA)-2-(2-((1,1
Rt EYZIHFOITIZI-2 OJ A wﬂ—%—
(min):1.5559 | 9)-7,9-t] 1015§ Q-5 -8-&
1-419 m/z:522.4 2-(2-Ato] FEF-EA T 2 H-3-9)-9-(4-(1-
[M+HT* g -4- (Ed? o 2vg)-1H-o] v Z-2-
Rt (min):1.42 | ¥)MZA)-7,9-t)&}o] =2 -8H-FF2-8-->
1-420 m/z:508.4 2-(2-Ato| F R X R Z AT B H-3-U)-9-(4-
[MHIT* (1-Mg-4-(EgEFQ 2 E)-1-o vt}
Rt 2=l ) -7,9-t] aFo] = 2 -8H-F -8
(min):1.2334
1-421 m/z:496.3 2-(2-0l EA 1] gl -3-< )-9-(4- (1 UﬂbJ 4-
[MHHT* (B ZFo 2 E)-1l-o|v v
Rt A)ym4)-7,9-t) ko] = =2 -8l Tra 8
(min):1.2469
1-422 m/z:524.4 2-(2-0] AR EA ¥ 2] ¥1-3-2)-9-(4-(1-H & -
[M+HT 1-(EZEF L2 E)-1H-o 7| H&-2-
Rt A)wA)-7,9-t]sko] =2 -8H-FH-8-2
(min):1.4762
1-423 m/7:526.4 2-(2-(2-HE Ao ZA] ) 7] 2] T1-3- )-9- (4~
(M (1-vE-4-(EgEF =) -1l-o ¥ &~
Rt 2-)ulA)-7,9-1] 5}o] = 2 -8~ -8
(min):1.1929
1-424 m/z:552.5 9-(4-(1-vg-4-(EL ZF o2 d)-11-
[MHH ] o] tpE-2-2) M A)-2-(2-
Rt ((eEgfslo] = gh-2-) w5 A)) v g ¢l-
(min):1.2558 | 3-9)-7,9-t]&}o] =& -8I-FFd-8-&
1-425 m/z:552.5 9-(U-(1-M B4~ (E ZF 2 E)-1l-
[M+H T ojmt}E-2-) Wl d)-2-(2-
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[1425]

[1426]

[1427]

[1428]

[1429]

SS=50dl 10-2708936

3}3E-(Cmpd) o

ey LCMS 3}5tv
Rt ((HEHslo| =2 Fd-3-A) W EA]) 3] 2] d-
(min):1.2198 | 3-¥)-7,9-vslo] =& -8H-F-8-&

1-426 m/z:554.4605 | 2-(2-(3-A S5 A5 A) 2 Dd-3-U)-9-(4-
M+ (1-Mg-4-(Eg] EF e 2 g)-1H-o| vt} &-
Rt 2-)HlA)-7,9-t s o] = 28I~ H-8-=
(min):1.2675

1-427 m/z:538.5 9-U-(1-HE-4-(Exg| EF o2 e)-1l-
[MHH]* ol thE-2-4) W) -2-(2- (&3~
Rt AN E-3-2)-7,9-H sho] = -8l
(min):1.5942 | FH-8-2

1-428 m/z:554.5 2-(2-((1-MEA] F-e-2-2) SA]) ¥ 2] -3~
[M+H] A)-9-(U-(1-HE~4-(ES| ZF Q.2 E)-1l~-
Rt olu| thE-2-d) Ml A)-7,9-t] 3l o] = 2-8H-
(min):1.395 FH-8-2

1-429 m/z:539.4 2-(2-(2-(dm oty i) o EA]) 3] 2] d-3-
[M+H]* A)-9-(U-(1-HE~4-(EZ ZF Q2 E)-1l1-
Rt oju thE-2-A) M )-7,9-T 5l o] == -8H-
(min):0.7882 FH-8-2

AA e 36. 9-(4-(1-(o}AEID-3-¥ )-4-(EE ZF 2 2H " )-1H-o|v|t}Z-2-d ) A A )-2-(2-0]| A Z 2H Hd )-7,9-
t3lo| =2 -8H-F8-8-2 (1-430))

Boc — H

N TR N
O
hlc& l

1-430

tert=8 3-(2-(4-((2-(2-0] AZ 2 F ¥ H)-8-%4-7,8-1] 80| =2 -OH-F 1 -9-) w &) Hl ) -4-(E| ZF 22
g)-1H-olv|thE-1-d ) oA E| I -1-7 25 A o] E (Ao 350 we} F3kA B-3622HE A|x¥) (100mg,
0.16mmol), DCM (10 mL) 2 TFA (3 mL)&] EFES 40TolA 1AI13F FoF awksla, o]F g sl A FFH3S
o ZRES DOM (20 mL)ol A &siAl7]aL, EstEl 4 FERIESR €9 (10 L) o2 AP, #4 T
DCM (2x20 mL)2 FF3taL, =F3 F7] T 75 NUEF foA AxA7la, A7, AF 5

AT, ZAFES BFH-HPLCE AAS] 9-(4-(1-(oAE Y -3-U)-4-(Eg SF e z2rd)- 1 olm|
Yl )-2-(2-0] AZ 2B 5 d)-7,9-1] &}o] & 2 -8H-FF T -8-2>(1-430) (24 .8mg, 29%)> WA uFE2A F531%

PN
T

PN

T

XLMEO

_1_,

11 87 e 2o JeE SRR E exdow A 35 2 360 we G

o
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[1430]

[1431]

[¥ 11]
3}+3HE (Cmpd) |LCMS 1H MR (300 MHz) & ppm |31}
A5
1-430 m/z:534.44 | 1H NMR (400 MHz, DMSO-dg) | 9-(4-(1-(o}A1El -
[M+HHTY § 8.38 (s, 1D, 8.31 (s, |3-Y)-4-
Rt 1), 7.53-7.31 (m, 7H), (Eg|ZFo=zvdE)-
(min):0.9333 | 7.27-7.18 (m, 1H), 5.12- | 1H-o|"|c}&-2-
4.98 (m, 3I), 3.75-3.63 A)wlA)-2-(2-
(m, 4H), 3.45-3.35 (m, o] AT EAAY)-
1H), 1.08 (d, J =6.8 Hz, |7,9-t]8lo|==-8H-
6H). FFHU-8-&
1-431 m/2:494.3326 | 1H NMR (400 MHz, CDCls) 2-(2-
[MHIT* § 8.30 (s, 1), 7.76 (d, |olAxx=dHd)-9-
Rt J=2.4Hz, 1H), 7.61- (4-(3- (I =B -4~
(min):1.08 | 7.56 (m, 5H), 7.46-7.40 A)-1H-9] &F&-1-
(m, 2H), 7.30-7.26 (m, A)wA)-7,9-
M), 6.25 (d, J =2.0 Hz, | t]&}o] = 2-81-F2-
1), 5.16 (s, 2H), 4.43 8-
(br s, 2H), 3.53-3.46 (m,
1H), 3.23-3.20 (m, 2H),
2.92-2.76 (m, 31), 2.02-
2.00 (m, 2H), 1.76-1.67
(m, 2H), 1.25-1.15 (m,
61D).
1-432 m/z:495.2782 | 1H NMR (300 MHz, DMSO-dg) | 2-(2-
[M+HT* § 8.38 (s, 1), 8.23 (d, |olxZ=zd¥d)-9-
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[1432]

[1433]
[1434]

3% (Cmpd) |LCMS 1H NMR (300 MHz) & ppm  |3}8H3
HS
Rt J=2.4Hz, 1), 7.65 (d, | (4-(3-(I=NH-1-
(min):1.08 | J =8.4 Hz, 2H), 7.51 (d, | @)-1H-T&=-1-
J=6.9 lz, 1), 7.44- A)ul)-7,9-
7.36 (m, 4H), 7.27-7.23 t&lo] &7 -QH-FF -
(m, 1), 6.05 (d, J =2.7 | 82
Hz, 1H), 5.02 (s, 2H),
3.48-3.44 (m, 1H), 3.12-
3.09 (m, 4H), 2.81-2.78
(m, 4H), 1.12-1.09 (m,
6.
1-433 m/z:508.1736 2-(2-
IM+HT* olAX2HId)-7-
Rt wE-9-(4-(3-
(min):1.18 (A8 d-4-A)-1H-
v gE-1-¢)9A)-
7,9-t)8lo] =gl
Fa-8-o
1-434 m/z:512.23 | 1H NMR (400 MHz, CDs0D) 2-(3-E29 22
[M+H]* § 8.30 (s, 1), 8.10 (s, | olAxZEAHI)-9-
Rt H), 7.68-7.66 (m, 2H), (4-(3-(F = -4~
(min):0.94 | 7.52-7.50 (m, 2H), 7.28- | A)-1H-T)&=-1-
7.23 (m, 21D, 7.14-7.09 A)uld)-7,9-
(m, 1), 6.38 (s, 1H), tato]| = 287
5.16 (s, 2H), 3.36-3.35 -2
(m, 20), 3.14-3.10 (m,
1H), 3.03-2.96 (m, 3H),
2.16-2.11 (m, 2H), 1.90-
1.85 (m, 2H), 1.27-1.24
(m, 6H).
1-435 m/z:495.21 2-(2-
[T o] A~ 2y g y-3-
Rt 21)-9-(4-(3-
(min):0.54 (B d-4-Y)-111-
v gtE-1-A)HA)-
7.9-t] 5} o] = 2 -8H-
Fr-8-2
1-436 m/z:548.5 1H NMR (400 Mz, CDs0D) 9-(4-(1-(o}AE -
3}5HE (Cmpd) | LCMS 1H NMR (300 MHz) & ppm |38
HE
[M+HT* 5 8.46 (s, 1H), 8.19- 3-%)-4-
Rt 8.17 (m, 1H), 7.63-7.56 (EglZ2Fo2vE)-
(min):0.9906 | (m, 2H), 7.52-7.37 (m, 1H-o] "] o} &-2-
5H), 7.30-7.21 (m, 1H), )= )-2-(2-
5.27-5.12 (m, 3H), 3.92- |o|AZzdId)-7-
3.80 (m, 4H), 3.56-3.51 wEg-7,9-
(m, 3H), 3.37-3.32 (m, t]&lo] =2 -gH-FF -
1), 1.17 (d, J =6.80 R
Hz, 6l).
1-437 m/z:411.11 9-(4-(1H-o] 7]t} &~
[MHHT 2-A)wlA)-2-(2-
Rt ol AT 2AAY)-
(min):0.76 7,9-t8}o] == -8~
Fra-8-2

S=50dl 10-2708936

AAld 37, 2-(2-0lAZ=H ¥ U-3-9)-9-(4-(1-(I-EolAE D -3-4 )4~ (E EF 2" ) - o] "} &-2-
)uld)-7,9-t]8to| == - F U -8 ([-438)
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[1435]
[1436]

[1437]

[1438]

[1439]

S=50dl 10-2708936

HN \

HCl
(CHO),
N
_ NaBH(OAc); _ 3\
Ny SN~ CF
AcOH | N 3
% N N
<
N\J: =0
SN
H
1-438

(EAH o2 Ao 35 9 3690 whe} F7HA] B-36 22 HE] ZAH) 9-(4-(1-(oAEH-3-2)-4-(EF EF 2.2 v
) -1FolnthE-2-d)l ) -2-(2-0)| AX 2 A3 | -3-¢ )-7,9-T] e} = 2 - FF -8 ol E 2ol
(100mg, 0.18mmol), MeOH(3 mL) % ¥ E L3 = (78mg, 0.87mmol)o] ETES 9 ==olA 16A17F =<t

kS oS olAEAF (22mg, 0.37mmol) ¥ UEF E oA EA|H Zslo|=glo]= (118mg, 0.56mmol)E 3713}
1 FE} EFES T LA ARE s wdkegitk. RkE %%"%3 5 ’\]7]57—, A4(10 mlL)E
A7retar, EFES Et0Ac(3X10 nL) 2 FE3[0TH. f7]|5S 2FstL, 7 UEF AdolE AolA HxA7]
i, o3k B st s=skgleh. ARies EF-PLCE AAlske] 14, ng (15%) 4 2-(2-o| Az 2 Ay d-
3-4)-9-(4-(1-(1-9<d oA E A -3-d)-4-((1-EYEF 2 H ") -1H-o]v|th&-2-d )Wl 4 )-7,9-T] gfo| =& -

SH-+#1-8-2(1-438) 2 "4 1P &2 F5330H. I NMR (400 MHz, CDsOD) & 8.56-8.55 (m, 1H), 8.38 (s,

1), 8.13 (s, 1H), 8.00-7.98 (m, 1H), 7.59 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 7.35-7.32
(m, 1H), 5.23 (s, 2H), 4.93-4.87 (m, 1H), 3.72-3.62 (m, 2H), 3.61-3.55 (m, 1H), 3.42-3.38 (m, 2H),

2.38 (s, 3H), 1.23 (d, J = 6.8 Hz, 6H) .MS (ESI) m/z 549.2 [M+H] .

=1

12. 2AA)o 379 wg} 3}7] 3psES A kST,

[§ 12]
i}i}i(pmpd) LOKS 'H NMR (300 MHz) & .
N ppm
1-438 m/z:549.5 H NMR (400 MHz, 2-(2-0]AZ 2P Yd-3-
[M+HTY CD;0D) & 8.56-8.55 | ¥)-9-(4-(1-(1-
Rt (m, 1H), 8.38 (s, wEgolAl el d-3-< )4~
(min):0.5367 | 1), 8.13 (s, 1), | (EETFEHE)-11-
8.00-7.98 (m, 11D, | olvv}=E-2-d)¥M=d)-7,9-
7.59 (d, J =8.0 o] &fo] = 2-8H-FH-8-&
Hz, 2H), 7.50 (d, J
=8.4 1z, 21),
7.35-7.32 (m, 1),
5.23 (s, 2H), 4.93-
4.87 (m, 1), 3.72-
3.62 (m, 2I), 3.61-
3.55 (m, 1), 3.42-
3.38 (m, 2H), 2.38
(s, 3H), 1.23 (d, J
=6.8 Iz, 6.
1-439 m/z:508.2337 | *H NMR (400 MHz, 2-(2-0] A 2 d)-9-(4-
[+HT CDCly) & 8.34 (s, | (3-(1I-vlEd#d-4-Y)-
Rt (min):1.1| 1D, 7.78-7.77 (m, | W-¥&ZE-1-L)w=)-7,9-
M), 7.62-7.52 (m, | t]3lo]= 2-gH-FH-8-2
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[1440]

iiﬁifi(pmpd) LOKS H NMR (300 MHz) & s
A3 ppm
5H), 7.46-7.39 (m,
2H), 7.30-7.26 (m,
1H), 6.27 (s, 1H),
5.16 (s, 2H), 3.54-
3.47 (m, 11), 3.18-
3.14 (m, 2H), 2.93-
2.86 (m, 1H), 2.51-
2.30 (m, 5H), 2.12-
2.00 (m, 4H), 1.25-
1.17 (m, 6H).
1-440 m/z:494.23 2-(2-0] AX 73 | d)-9-(4-
[M+H]* (B3-(1-dd 9 Fd-3-9)-
Rt 11-9) & Z&-1-9)w2)-7,9-
(min):0.91 T slo] & 2 -8H-F 8-
I-441 m/z:526.22 | ' NMR (300 Mz, 2-(3-ZFQ 2-2-
[MHHTY CDOD) & 8.29 (s, |olAxZzddI)-9-(4-(3-
Rt 1H), 8.04 (s, 1H), | (1-"Edaejd-4-L)-1H-
(min):0.95 | 7.67-7.64 (m, 2H), | ¥&F=-1-Q)AA)-7,9-
7.51-7.49 (m, 2H), | O)3lo]= 2-8H-FFel-8-2
7.29-7.22 (m, 2H)
7.14-7.07 (m 1),
6.35 (s, 1), 5.14
(s, 2H), 3.16-3.07
(m, 1H), 3.00-2.96
(m, 2H), 2.77-2.69
(m, 1H), 2.33 (s,
3H), 2.25-2.18 (m,
2H), 2.01-1.97 (m,
2H), 1.97-1.74 (m,
oH), 1.31-1.24 (m,
610).
1-442 m/2:509.25 2-(2-0)| AT Z Ay ] ¢l-3-
[M+H]* o)-9-(4-(3-(1-
Rt o 83 o 2] el-4-<)-11-
(min):0.54 v gE-1-¢)MmA)-7,9-
U} 5}ho] = 5 gl- 7 -8
1-443 m/z:565.2 T NMR (300 Milz, 9-(4-(3-(1-m = o A g H-4-
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[1441]

ﬂ@'i(pmpd) LS 'H MR (300 MHz) & o
N5 ppm
[M+HT* CDOD) & 8.32-8.26 | A)-1H-¥]eh&-1-L)mA)-
Rt (m, 2H), 8.16-8.15 | 2-(2-(2,2,2-
(min):0.83 (m, 1), 8.05 (m, EZFooEA])ggd-
1), 7.73-7.56 (m, |3-¥)-7,9-t]slo]==2-8H-
4H), 7.20-7.16 (m | FH-8-&
M), 6.35 (s, 1H),
5.16 (s, 2H), 5.10-
4.95 (m, 2H), 3.06-
3.02 (m, 2H), 2.76-
2.73 (m, 1H), 2.47-
2.99 (n, 5H), 2.15-
2.00 (m, 21, 1.89-
1.74 (m, 2H).
1-444 m/z:508.24 2-(2-0]AZ 29| d)-9-(4-
[M+HI* (3-(1-"g ¥ v 2] d-3-9)-
Rt H-¥g=E-1-)WA)-7,9-
(min):0.92 ] 8lo] = 2 -QH- 2] -8-&
1-445 m/z:522.47 | 'H NMR (300 Mz, 2-(2-o] A 2 Hd)-9-(4-
[M+HT* CDOD) & 8.29 (s, | (1-ME-4-(1-#g o2 -
Rt ), 7.57 (s, 4), |4-%)-1-o]n|ch&-2-

(min):0.5975

7.55-7.34 (m, 3I),
7.24-7.18 (m, 1),
6.88 (s, 1), 5.17
(s, 2H), 3.61 (s,
30), 3.34-3.29 (m,
1), 3.05-2.98 (m,
20), 2.60-2.50 (m,
1), 2.41 (s, 3H),
2.36-2.24 (m, 2H),
2.06-1.95 (m, 2H),
1.74-1.61 (m, 2H),
1.12 (d, J =6.9
Hz, 6H).

)wl2)-7,9-t]slo] =it
837 ¥-8-2

1-446

m/z:522.47
DTt

Rt
(min):0.5724

'H NMR (300 MHz,

CDs0D) & 8.28 (s,
1), 7.51 (s, 4H),
7.47-7.30 (m, 3H),

2-(2-olxZ 2d ¥ d)-9-(4-
(1-Ag-5-(1-Hg 9] of 2] -
4-9)-1H-o] v T2~

) WA)-7,9-t]so] = -
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[1442]

[1443]

[1444]

[1445]

[1446]

6.78 (s, 1H), 5.16
(s, 2H), 3.57 (s,

3H), 3.33-3.24 (m,
1), 2.99-2.94 (m,
2l), 2.67-2.59 (m,
1), 2.31 (s, 3H),
2.22-1.97 (m, 4H),
1.77-1.63 (m, 2H),
1.12 (d, J =6.9

oy Ry = 1
ﬂﬂj(pmpd) LCNS H MR (300 MHz) & 35}
o ppm
7.24-7.18 (m, 1), |8H-F#H-8-

(min):0.9467 | 1.4 Hz, 1H), 7.62-
7.60 (m, 2H), 7.55-
7.39 (m, 5H), 7.30-
7.25 (m, 1H), 5.24
(s, 2H), 4.99-4.85
(m, 1H), 3.74-3.69
(m, 2H), 3.47-3.34
(m, 3H), 2.40 (s,

3H), 1.19 d, J =

Hz, 6H).
1-447 m/7z:548.48 | 'H NMR (400 MHz, 2-(2-0] 2= 2 ¥ d)-9-(4-
(M CDLOD) & 8.36 (s, | (1-(1-Hlo}AEl-3-Y)-
Rt M), 8.15 (d, J = |[4-(EgZFo=vE)-11-

olv|thE-2-¢H M4 )-7,9-
o] &lo] = 2-gl-3Fd-8-2

(min):1.0041 | 7.63-7.56 (m, 2H),
7.53-7.36 (m, 5H),
7.30-7.21 (m, 1H),
5.24 (s, 2H), 4.93-
4.85 (m, 1H), 3.71-
3.66 (m, 2H), 3.54
(s, 3H), 3.44-3.32
(m, 3H), 2.37 (s,
3H), 1.18-1.12 (m,
6H).

7.2 Hz, 6H).
1-448 m/z:562.5 T NMR (400 MHz, 2-(2-0| A ZH3d)-7-
[M+H]* CDOD) & 8.46 (s, HE-9-(4-(1-(1-
Rt H), 8.13 (s, 1H), | vIEolAEH-3-91)-4-

(Eg]ZZ 0w E)-11-
ol u thE-2-24) WA )-7,9-
v slo] = 28l A -8

AN o] 38: HEo}|=e] Juby ZA

0.0
H R;—S0,CI (B) R, S’
_N. _ N~ Rg
R™ R, DIEA '
R,
(A)

WS wlo]&S DCE, DIFA(10.4840, 60.0mol) % (A<l 300 wel A1) 24
mol)e] 0.2 M &892 DCE F A7 G752 olaAlollo]E(180ul, 36.0umol)2] 0.2
Aa 2EF 3stllA sFAZ.

SRS 50CoA 7247 FoF 7pdE e

EtOAc(600 we) Alolol #&3tdtt. H7)4S E8skar Et0OAc(600 w)o] Al 2 &3 %3}
7|0k B3 9AF HPLCE A A3t}

55 Ax 2~EY oA Axstal

=1

13. AA]e] 380l whe} 7] e S
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[1447]

[1448]

[1449]

[¥ 13]
5195 (Copd) H NMR (300 o
HE — MHz) & ppm ster
1-449 m/z:507.1297 2-(2-0] AT = A A d)-7-Hd-9-
[M+H]* ((1-(9 ¥ -3~
Rt A ) v A H-4-2)Hd)-
(min):1.46 7,9-t]5}o] =R -8 H 8-
1-450 m/z:472.0951 2-(2-0] A x 2 A3 d)-9-((1-
[M+H]* (o) AZ2H A EY) Y o & T4~
Rt ) ’)-7-m|el-7,9-t] & o] = =~
(min):1.55 SH-F+™H-8-
1-451 m/z:510.1644 2-(2-0]Ax 2 A3 d)-7-1&d-9-
[M+HT* ((1-((1-v1g-1H-o) vt} =2~
Rt ) A E) v gl d-4-A) v E)-
(min):1.44 7,9-t]5lo] =R -8H-F = -8-2
1-452 m/z:456.178 | 1 NMR (400 2-(2-0]2~Z 2 d)-9-(2-
[M+H]* MHz, CDOD) & | (olAX =M FEN)-2-
3}9HE (Cmpd) H NMR (300 s
el LCMS V) & ppm 3}5t7
Rt 8.33 (s, 1), | oA =[3.3]90e-5-9)-7,9-
(min):1.53 | 7.48-7.41 (m, | ©&fo]=2-8U-FFa-8-&
31, 7.29-7.25
(m, 1H), 5.04-
5.00 (m, 1H),
4.10-4.05 (m,
1), 3.99-3.96
(m, 1), 3.84-
3.81 (m, 21,
3.49-3.35 (m,
2H), 3.08-3.02
(m, 1H), 2.34-
2.15 (m, 3H),
1.24-1.16 (m,
1210).
1-453 m/z:518.3786 N-(4-((2-(2-0) AZ 2 H A d)-7-
[MH+HT* W g -8-22-7 8-T]&}o] = 291~
Rt F-9-)ME) A d)-1-ve-1H-
(min):1.43 3] 2E-3-A Eoju| =
1-454 m/z:518.38 N-(4-((2-(2-0) A= Z A A d)-7-
[M+H]* W El-8-2 -7 8-t} 5}o] =291~
Rt F-9-D)vE) A d)-1-vE-1H-
(min):1.3952 o] u] thEF-2-A Fojpu =
1-455 m/7:532.4203 N-(4-((2-(2-0]| 2~ 2 Hd )-7-
[M+H]? WY -8-22-7 8-T]5}o] = 2 -9H-
Rt FE-9-D)ME) A d)-1,2-
(min):1.5706 o g-1H-o] 9| thE-4-AH F ol =
1-456 m/z:532.4215 N-(4-((2-(2-0) AZ 7 A A d)-7-
[M+H]* Wg-8-L 4-7 8-t]5}o] ERE-9H-
Rt FA-9-D)ME) I )N, 1-
(min):1.5706 oo d-11-3 gt £-3- 4 Folu| =
1-457 m/7:532.42 N-(4-((2-(2-0) A= Z A A d)-7-
[M+H]T* g -8-4 47, 8-t] &l o] = 2-9H-
Rt FE-9-D)ME)FAI)-N, 1-
(min):1.5571 gHg-1i-o]r gE-2-A Zolr =
1-458 m/z:546.46 N-(4-((2-(2-0) A x 7 A Hd)-7-
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[1450]

[1451]

[1452]

[1453]

[1454]

3}3HE (Cmpd) H NMR (300 s
W3 L MHz) & ppm sheta
[M+H]* W E-8-52-7,8-T] 5} o] == -9H-
Rt FH-9-H)ME) )N, 1,2-
(min):1.4492 EgMg-1H-o]r| thE-4-
Ajio]-n]t
1-459 m/z:466.3665 N-(4-((2-(2-0] A Z 2 hHd)-7-
[M+H]* W& -8-2 -7 8-t]5}o] =2 -9l
Rt FE-9-<) )3 d)-N-
(min):1.5166 W& v g Eolm| =
1-460 m/z:474.3634 | 'H NMR 9-((1-(Alo] F Rz 20 M )4~
[MHIT* (300MHz, é$0§ﬂﬂﬂﬂﬂﬂbw%%}
Rt Cl3y) & = (2-0) =2 A ud)-7,9-
(min):1.3867 | 8.33 (s, 1H), | Hslol=z-8H-FF&1-8-2
7.50 (d, J =
7.3 iz, 1),
7.39 - 7.32
(m, 2, 7.22
(br d, J=7.0
Hz, 1H), 4.12
d, J=17.0
Hz, 2H), 3.65
(br d, J =
11.7 Hz, 2H),
3.41 (br d, J
= 6.4z, 1),
3.03 (br s,
21, 2.24 -
2.11 (m, 1H),
2.01 - 1.80
(m, 4H), 1.17
d, J=6.7
Hz, 6H), 1.09
(br d, J=4.4
Hz, 2H), 0.91
(br d, J=5.9
Hiz, 2H)
1-461 m/z:456.4192 9-((1-
[M+H ] (AlolEFm 2 EU) v 2 -
3}3H& (Cmpd) 'H NMR (300 .
ey LCMS Mi) 6 ppn 3}styg
Rt 4-d)me)-2-(2-
(min):1.3733 o] A& Z 2 A )-7,9-t]afo] =2~

8H-FF7-8-+

AAe] 39, olm|Ee] UvHH ZA)

H

N
R "R,

(A)

o)
R;—CO,H (B)
Ry o,
DIEA, HATU R,
0.2M, 1501, 0.030mmol), 7}2%@&@)(1’4&*}

Fa-oh (W) (H) 52 F
DIEA(1540, 0.086mmol) %! HATU(T]%AE 5 0.2M, 16540, 0.033mmol)E %

AT 59

i r-tmr

ob g N
it os& ol
?Q Jo mlo

gt 74
3

weslglth, Hre EIES
’3& EtOAc® {4§?
F HPLCE A Y. A4

F%A7]aL 1 N NaOH (0.5 mL)<} EtOAc (
f}iﬂ‘:} Z3E 77 FEES 75
Kel

%3}3}al, Genevac Oﬂ *1

oy ARel A=}
ig“l‘[‘ =
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[1455]

[1456]

[1457]

[1458]

& 14, AAle 3990 whe} 3] SRHES skl
[¥ 14]
i}fé}%(pmpd) LCHS H NMR (300 MHz) & .
o ppm
1-462 m/z:436.1503 9-((1-olaR-E g~
[M+H]* 1-d)HE)-2-(2-
Rt oAz A H)-7-vE-
(min):1.47 7,9-t]8Fo] = 2 -gl- -8~
2
i}i}i(pmpd) LS 'H NMR (300 MHz) & 551
He ppm
1-463 m/2:536.184 | H NMR (400 MHz, 9-(4-(3-(1-oAd A =) & -
[M+H T CDCl3) & 9.25 (br | 4-2)-1H-¥|e}2-1-
Rt s, 1), 8.45 (s, ) A)-2-(2-
(min):1.38 | 1H), 7.79 (s, 1H), |ola=Z=xmd)-7,9-
7.62-7.57 (m, 5H), | gslo]=2-8H-FFH-8-2
7.47-7.44 (m, 2H),
7.32-7.26 (m, 1H),
6.25 (s, 1), 5.17
(m, 2H), 4.65-4.62
(m, 1H), 3.91-3.87
(m, 1H), 3.51-3.47
(m, 1H), 3.24-3.20
(m, 1H), 3.18-2.95
(m, 1H), 2.81-2.74
(m, 1), 2.13 (s,
3H), 2.08-2.00 (m,
2H), 1.73-1.64 (m,
2H), 1.25-1.23 (m,
6H).
1-464 m/z:554.2792 | 11 NMR (300 Mz, 9-(4-(3-(1-oAd = | 2] e~

DHHT
Rt
(min):1.49

CDOD) & 8.30 (s,

1H)

7.
7.
T
7.

, 8.06 (s, 1H),

67-7.64 (m, 20,
51-7.49 (m, 2H),
29-7.22 (m, 2H),
14-7.07 (m 11D,

6.35 (s, 1), 5.15

(s,
(m,
(m,
(m,
(m,
(m,
(m,
3H)
2H)
2H)
611)

2H), 4.55-4.51
1), 4.01-3.96
1H), 3.30-3.22
1H), 3.22-3.10
1H), 3.10-2.95
1H), 2.95-2.86
H), 2.11 (s,

, 2.11-1.96 (m,
, 1.60-1.75 (m,
, 1.26-1.24 (m,

4-)-1H-9)2kE-1-
D) -2-3-FF L 2-2-
o|AX 2 Y)-7,9-

O so] = 2-gi-F e -8-&
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[1459]

fﬂ'@'ﬁ(pmpd) LONS H MR (300 MHz) & ety
S b ppm
1-465 m/z:537.2531 9-(4-(3-(1-otAd v = 2] |-
[M+H]* 4-N)-1H-9] g=-1-
Rt )y A)-2-(2-
(min):0.83 o] 2T 2d 3 T-3-%)-
7,9-03}o| = 2 -gH-FFel-8-
Q.
1-466 m/7:593.2041 9-(4-(3-(1-otA g 9| 7 2] e~
[M+H]* 4-4)-1H-9) &F&-1-
Rt ) A)-2-(2-(2,2,2-
(min):1.31 EQZF o R Ay g d-
3-91)-7,9-1] 8} o] = 2 -8H-
-8~ il
1-467 m/z:522.241 | ' NMR (400 Mz, 9-(4-(3-(1- OHHEJA*ﬂl
[M+HT* CDOD) & 8.32 (s, |3-Y)-10-9a}=-
Rt 1), 8.12 (s, UD, | Hwia)-2-(2-
(min):1.35 | 7.70-7.68 (m, 2H), |olAx=dnd)-7,9-
7.54-7.51 (m, 21, | tjslo]=2-8l-F3-8-2
7.46-7.39 (m, 31,
7.24-7.23 (m, 1),
6.43-6.40 (m, 1ID),
5.16 (s, 2H), 3.93-
3.86 (m, 1H), 3.71-
3.53 (n, 4H). 3.27-
3.95 (w, 1H). 2.48-
2.08 (m. 2H). 2.09-
9.07 (n, 3H). 1.14-
1.12 (m, 6H).
1-468 m/z:536.2782 | ' NMR (400 Mz, 9-(4-(3-(1-oA1 e s = 2] |-

[+
Rt
(min):1.47

CDOD) & 8.32 (s,

1), 8.11-8.09 (m,
1), 7.71-7.68 (m,
20), 7.54-7.51 (m,
2, 7.44-7.43 (m,
3, 7.21-7.19 (m,
1H), 6.41-6.39 (m,
1H), 5.17 (s, 2H),
4.62-4.58 (m,

3-)-1H-v] 2} =-1-
d)ymd)-2-(2-

ol 2 25 d)7,9-

t] o] = 2-gl- U -8-2
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[1460]

ﬂ%i(@pd) LOKS 'H NMR (300 MHz) & 551
Shed ppm
0.5l), 4.28-4.22
(m, 0.5H), 4.04-
3.98 (m, 0.5H),
3.92-3.80 (m,
0.5H), 3.42-3.39
(m, 1H), 3.28-3.15
(m, 1H), 3.00-2.82
(m, 2, 2.21-2.19
(m, 4H), 1.90-1.77
(m, 2I), 1.71-1.50
(m, 1), 1.15-1.13
(m, 6H)
1-469 m/z:496.1985 N-(4-((2-(2-
[M+HT o] AT 2| d)-7-7d-8-
Rt & -7, 8-T]E}o] E 2 -0l
(min):1.5533 Fe-9-)d)Hd)-1,3-
ol v~ 1H-5] 2 &-5-
FtE B ~opu| =
1-470 m/7:496.2198 N-(4-((2-(2-
[MHHT* Ol A 2y d)-7-H -8~
Rt L A-7,8-t]5}o] = &-91-
(min):1.3633 FE-9-d)H ) Hd)-N,5-
o g -11-v) 2 &-3-
JlEB 2ol =
1-471 m/z:510.2578 N-(4-((2-(2-
[M+HT* ol AT 2ANY)-7-vE-8~
Rt & -7 8-t} o] =2 -0l
(min):1.4873 FFE-9-d)wE)Ad)-
N, 1,3-Egvlg-11-3 25
5-FtE 5 2ofpu| =
1-472 m/2z:550.52 | 'H NMR (300 Miz, 9-(4-(4-(1-orA e o o 2] -
[M+H] CDOD) & 8.27 (s, |4-¥Y)-1-Hd-1H-o]v|r}Z-
Rt 1H), 7.55-7.51 (m, |2-¢)w=)-2-(2-
(min):0.8152 | 4H), 7.48-7.34 (m, | olAZ293)d)-7,9-
3M), 7.24-7.18 (m, | Yélol=Z-QH-FF-8-&

1), 6.88 (s, 1H),
5.17 (s, 2H), 4.53
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[1461]

3}3HE (Cmpd)
U3

LCMS

'H NVR (300 Miz) &
ppm

(d, J =13.5 Hz,
1), 3.94 (d, J =
13.8 Hz, 1H), 3.61
(s, 3H), 3.33-3.15
(m, 2H), 2.82-2.63
(m, 21), 2.08 (s,
3H), 2.00-1.84 (m,
21, 1.64-1.56 (m,
20), 1.10 d, J =
6.9 llz, 6l).

1-473

m/z:550.49
[MHHT

Rt
(min):0.8152

1 NMR (300 Mz,
CDOD) § 8.28 (s,
H), 7.51 (s, 4H),
7.43-7.34 (m, 3M),
7.24-7.18 (m, 1H),
6.78 (s, 1H), 5.17
(s, 2H), 4.53 (d, J
=13.4 Hz, 1),
3.94 (d, J =13.5
Hz, 1H), 3.61 (s,
3H), 3.33-3.19 (m,
21, 2.96-2.70 (m,
2H), 2.08 (s, 3H),
2.06-1.97 (m, 21,
1.69-1.44 (m, 2H),
1.12 (d, J =6.9
Hz, 6ID).

—~

4-(5-(1-obAE ) 7 2] &) -
)-1-5 8- TH-o] 1]}~
ylA)-2-(2-

2 A99)-7,9-

Fo] = 2-gH-F1-8-2

9,
4_
2,

© 1o

}
o]

1)

R

[}

1-474

m/z:554.5907
[MHH]

Rt
(min):1.3933

" NMR (400 Milz,
DMSO-dg) & 11.66
(s, 11D, 8.41 (s,
), 8.34 (d, J =
2.5 Hz, 1H), 7.76-
7.69 (m, 2H), 7.50-
7.38 (m, 3H), 7.24
(d, J =17.6 Hz,
1), 7.11-7.02 (m,
), 6.41 (d, J =

9-(4-(3-(1-ohA & 9] 3 & &1
4-9)-1H-9] 2&-1-
A)MA)-2-(2-FF & 26
o) 3 w3 )7, 9-

T aho] = 28 F -8
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[1462]

[1463]
[1464]

[1465]

[1466]

[1467]

3192 (Cupd)
HE

LCMS

H NMR (300 Miz)
ppm

)

33ty

2.4 Hz, 1H), 5.04

(s, 2H), 4.40 (d, J

=13.5 Hz, 1H),
3.87 (d, J =13.7

Hz, 1H), 3.23-3.10

(m, 1H), 2.93 (m,
1H), 2.75-2.62 (m,
2H), 2.02 (s, 3H),
1.92 (t, J =15.6

Hz, 2H), 1.68-1.54
(m, 1H), 1.53-1.40

(m, 1H), 1.04 (d, J

=6.8 Hz, 6H).

1-475

m/z:440.4162
(M

Rt
(min):1.345

9-((4-=
ol =B L #| -4~
dyee)-2-(2-
olaZRAAY)-7,9-

] 8lo] = 2-8H- 3-8

—
FoR-1-

1-476 m/z:576.564 | M NMR (400 Miz, 9-(4-(1-(1-oFME o} A Bl El-
[M+H]* CDOD) & 8.23 (s, |3-Y)—4-
Rt 1), 8.15 (s, 1H), (F”V’%gg we)-11-
(min):1.375 |7.53-7.51 (m, 2I), | olv|t}Z-2-)wma)-2-(2-
7.43-7.41 (m, 20), |olAZ=Hd)-7,9-
7.35-7.33 (m, 3M), | oJs}o]= 2-8l-3F71-8-2
7.18-7.13 (m, 1),
5.13-5.08 (m, 3H),
4.51-4.46 (m, 1),
4.35-4.26 (m, 2H),
4.09-4.05 (m, 1H),
3.22-3.20 (m, 1H),
1.78 (s, 3H), 1.08
(d, J =6.8 liz,
6H).
1-477 m/z:577.5391 9-(4-(1-(1-oFME o} A E -
[ 3-d)—4-
Rt (EgZZ e 2ve)-11-
(min):0.8067 olH| thE-2-d) W) -2-(2-
i}é}i—(_mpd) LCKS H NMR (300 MHz) & sah
He ppm

o])\’\i;’;;i]_q‘llt] 3- ol)_
7,9-tjslo] = 2 -8l-F-H-8-
Q.

s

AAo] 40: F-#ote] dnbH ZA

o
H R;—N=C=0 (B) Ri.. R,
R R NN
DIEA R, N
(A)

0.2 M 8 A4 FEe Fel obn

2 0.2 M N9 A FFE o]iA|ohyo|E

EVA=l 5 TN

(A) (15040, 30mmol) (10% DIEA/DCE,
(B) (180ut, 36.0umol)E $Hf-3h= ¥
o]% 37} DIEA (10.48u, 60.0mmol) 2 0.2 M &< ﬂxj

SS=50dl 10-2708936

DIEA (10.48u, 60. Oumol) %)
wpol kg 9] el

20417 < Zo] o]aAlohlo]E (180
pe, 36.0pmol) (DCE F)& Aelsh3ltt. Egh=& 50Tl 2441t gt 7hdstaL, o]F HAa 2EY shellA &
& AP-

SA71a, 29a 2eds -7 B3 94 HPLCE A8kt

=
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[1468]

[1469]

[1470]

[¥ 15]
Eﬁ}jg“‘pd) LCMS I NR (300 MHz) & ppm SRR
1-478 m/z:451.1649 N-o] A 23 -4-((2-
[MHIT* (2-olaZ R Asd)-
Rt 7-rE -85 27, 8-
(min):1.38 ] &lo] = R -9l- -
9-a)yvie) 3 of 2l vl
1-7}2 2 »ofu| =
1-479 m/z:449.15 N-Alo]| F 2 23 -4-
[M+H]* ((2-(2-
s g:g“‘pd) LOMS I NR (300 MHz) & ppm SRR
Rt o] A~z d)-7-
(min):1.29 wE-8-5 27,8~
t]8lo] = 2-9H-FF3-
9-2)vel) ¥ o g el-
1-FtE B 2~oln =
1-480 m/z:551.3 H NMR (300 MHz, CD0D) 4-(1-(4-((2-(2-
[M+H]T § 8.33 (s, 1), 8.09 (d, | o]&Z=dHd)-8-
Rt J =241z, 1), 7.69 (d, | $2&-7,8-
(min):1.36 | J =8.4 Iz, 21), 7.56- Y] &lo] =2 -gl-FF ¢l -
7.40 (m, 5H), 7.30-7.25 | 9-)=e)#A|d)-1H-
(m, 1), 6.37 (d, J =2.4 | J&Z=-3-Y)-N-
Hz, 1), 5.18 (s, 21, gy o g d-1-
4.10-4.05 (m, 2), 3.31- | 7F2E-2ofn|=
3.25 (m, 1H), 3.02-2.87
(m, 3H), 2.75 (s, 3H),
2.05-1.98 (m, 2H), 1.74-
1.60 (m, 2H), 1.16 (d, J
=6.9 Hz, 6I).
1-481 m/z:459.3812 -0 A= 23 -3-(4-
M+ ((2-(2-
Rt ol pxedud)-7-
(min):1.4897 o] gl -8-2 -7 8-
U] &lol =29l %l -
9_
) ) #Hd) -2 o}
1-482 m/z:475.4037 1-(4-((2-(2-
[MHH] ol AZZAIAY)-7-
Rt HE-8-2 -7, 8-
(min):1.3534 Y] &lo] =2 -gH-FF ¢l
9-d)vE) s d)-3-
(2-
W] 5 Ao &) 9-2 o}
1-483 m/z:457.3714 1-AtolE 2= 2 9-3-
[MHHTY (4-((2-(2-
Rt olax 2w d)-7-
(min):1.4059 HEe-8-9 -7, 8-
Y &lo] =2 -gl-FF ¢l -
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[1471]
[1472]

[1473]

[1474]

[1475]

S=50dl 10-2708936

g}i}jg"‘pd) LCMS 1 NMR (300 MHz) & ppm SRR
9,
)yma)sd) ot
1-484 m/z:473.4262 3-0] A 2 -1-(4-
[M+HTY ((2-(2-
Rt o] A e dd)-7-
(min):1.5436 Md-8-24-7,8-
U slo]l = 2-9H-F %1
9-)HE)d)-1-
v e 9-¢ o}
1-485 m/7:489.447 1-(4-((2-(2-
[MHITY ol AT zAAY)-7-
Rt WE-8-4-7,8-
(min):1.3942 t]8}o] = 2 -9H-3r -
9-)ME) A d)-3-
(- E Aol E)-1-
g -¢-#l o
1-486 m/z:471.3727 3-Alol ST 7 -1~
[M+HT (4-((2-(2-
Rt ol 2HHd)-7-
(min):1.445 Hg-8-%4-7,8-
o] sfo] & 2-9H-FF -
9-d)HE)=d)-1-
Wl g--#lof
1-487 m/z:455.4436 4-Z2 9 F-N-
[MHI]* o)l AT ZA-4-((2-
Rt (2-0]AZ = d)-
(min):1.2767 8-84-7,8-
T alo] = 2-gl-FF 8-
o-DweE) T H e~
1-FF2 ¥ sofn| =

AAle] 41: opdRe] ¢S % dvt TREZ

/
= N 7 N
N : R;” 'Br N7

Cs,CO.
ﬂNH e K@/\Rz

Ry R;=H, CH,

(A)

9.55mg, 60.0mmol) % <4

obd = (A) (5ZHAl B-104 E+= B-105) (DMF 5 0.2M, 1500, 30 mmol), BHAHAIE 4l
) = 110TC (R=CH:Q1 7

3te}o] = (B)(0.2M DMF, 22540, 45.0 mmol)9] E£IFELS 80TCA] 20417+ (R=H
Syl A FrgEtgith. wkgo] 2047 I dudx Fe A, F7F &4 dgo]=B)(DMF = 0.2M, 225 ul,
H T XA F7FE 20A1ZF Bk 7rEEgit). S EFRES FFAY)

B J

.6 mL)Z EtOAc(0.6 mL) A}Oloﬂ %%A]ﬁt}. 71 &

rz
oﬁ
e

4
4 4
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[1476]

[1477]

[1478]

[1479]

[1480]
[1481]

[1482]

SS=50dl 10-2708936

[¥ 16]
335 (Cmpd) s
s LCMS 3}3}v
1-488 m/7:428.37 9-(4-((AfolZF2Z 2 E)olu] )M A )-2-
[MHHT (2-0o)xZRAHY)-7-1Eg-7, 9-1] &}o] =7 -
Rt SH-3FH-8-&
(min):1.5976
1-489 m/7:432.36 2-(2- 0]}\113?lﬂ3ﬂ;é)—9—(4—((2—
[M+H]* w5 Ao d)opr] =)l 4 )-7-He-7,9-
Rt E]"o‘}—O]E -8H- 71—a -8-2
(min):1.5659
1-490 m/z:442.37 9-(4-
[+ ((Arolgzz=zdvd) (vd)olr )Mz )-
Rt (min):1.57 2(2ﬂ*ji%ﬂé)7ﬂ%#9—
U] 5lo) = 2 -gH-FF U-8-2
3}3H=-(Cmpd) .
e LCMS s}ey
[-491 m/7:446.34 2-(2-ol Az =AY )-9-(4-((2-
[M+H]* Wl EAlol &) (ME)opr) =) A )-7-ME-7,9-

Rt
(min):1.6785

] s} o] = & -8H- 78—+

A 42: obel o}UBE AW Y T2EF

B-80

Z7rA) B-80 (0.2M (DMF =),
A4 ZFERY 0 E

A 16413+ B9t FHdsgin.

EtOAc (0.5 mL) Alojolr &
EZNAH Z AHES $53

Genevacol A sFHA|7 =74 WAE

17. AAld 429 w2} 317] shtES FAdsisitt.

=1

Br—R (A)

RuPhos Pd G3

Fel
s

Cs,C03, 110 °C

150 pf, 30umol), dEH|ZEo}ld B Eulol= (A) (0.2M (DMF &), 300xl, 60 mol),

(48mg, 150 gmol), % RuPhos Pd G3 (0.02M (DMF <), 300u0, 6 umol)e] &3+&ES 110Tel
N EFES F9 embd WAL, wEea, Tela IN NaOH (0.5 nl) 2
PASAT. 47 32 Pelan 44 4L BOAE FEUTh 2D 7] FERE

3, oAe AF-fuE BA WLCE AANAT. PYE-TH 22 295w
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[1483]

[1484]

[1485]

[1486]

[1487]

[1488]

[¥ 17]
3132 (Cmpd) | LCMS 3}5ty

HE

1-492 m/z:450.103 | 9-((1-(1,3,4-Elo}o}z-2-L) v dl 2] -4-
(M+H)+ Ay E)-2-(2-0) AZ 2 A d)-7-wE-7 9-
Rt U 3} o] = = -8~ H -8
(min):1.34

1-493 m/z:444.12 | 2-(2-ol A= 2 A w|d)-7-wd-9-((1-
(M+H)+ (F2nd-2-) v d gl d-4-d) W &)-7,9-
Rt U] 5} o] = 2 -8l -8
(min):1.58

1-494 m/z:477.4 9-((1-(2,5-g g E] o}-F-4-2) ¥] 7| 2] A4~
(MHD+ Ay E)-2-(2-0) AZ 2 A5 d)-7-vE-7 9-
Rt o] 3lo] = 28l #-8-2
(min):1.8135

1-495 m/z:427.16 2-(2-0]AZ F I d)-9-(2- (¥ g d-3-Y)-2-
(M+H)+ oAt 23] 2 [3.3] ) e-5-2)-7,9-t] dfo] = 7 -
Rt 8H-FF+1-8-2
(min):0.92

AAd] 43: o|W|tE ¢S T dvt TE2EF

E~NH

N

NN
[0/
:<N:E;¢N
/

1-529

715 AAsHI

.19mmol) 2] &
L 5T EFES A2 0.5A1F SoF wnkek & A e 47 dehel= (1.2 ) S HUFsA.

g = F, E(20 nL)ol 31, EtOAc (3X20 nL)o2 F&
(20 )R ARk, F4 FAUEFE 7Axsta, JAF A AFsta F
8

R

N
R-X [ﬂ/

N

N
NaH, DMF N X
°<LN

N =

o A4 £Ee) 47 Gebol=F olgstel AAld 43 mek s
% F71 WA (A 3605 AT

- 284 -

3

[}

10-2708936

DMF (5 mL) F 9-(4-(1H-o]m|thE-2-) A )-2-(2-o] Ax 2 Hd)-7-wE-7,9-t] efo]| = 2 8-+ 8- (I~

TES 0T F2IUEF (FF F 60% EAE 22mg, 0.57mmol) 02 A28t

ek, §71%

AT, A=

2491 1-499°] Boc



[1489] [¥ 18]
ﬁfﬂjg‘“"d) LOMS MR (300 MHz) & ppm 351+
1-496 m/z:453.16 | '"H NMR (300 MHz, CD:OD) & 9-(4-(1-o &-1H~-
(M1 8.44 (s, 1H), 7.58-7.31 (m, | o]v|c}&-2-
Rt M, 7.27-7.22 (m, 2H), A)ul A4 )-2-(2-
(min):0.89 | 7.01 (d, J = 1.20 Hz, 1H), |olAXzdAwd)-7-
5.22 (s, 2H), 4.07 (q, J = | ¥l€-7 9—
7.2 Hz, 2H), 3.53 (s, 3H), | tlatol=m-gH-Fd¢-
3.35-3.26 (m, 1H), 1.32 (t, |8&&
J=7.2Hz, 3H), 1.14 (d, J
=6.9 Hz, 6H).
1-497 m/z:467.2 | ' NMR (300 MHz, CDsOD) & 9-(4-(1-0] A~ 23~
O+HT 8.47 (s, 1), 7.63-7.36 (m, | 1H-o]v|t}=-2-
Rt 7H), 7.38-7.21 (m, 2H), )l A)-2-(2-
(min):0.95 | 7.03 (d, J =1.2 Hz, 1), ol AT R Y)-7-
5.25 (s, 2H), 4.53-4.44 (m, | ®€-7,9-
1H), 3.53 (s, 3H), 3.35- t)3o] = 28—~
3.30 (m, 1H), 1.39 (d, J = |8+
6.9 Hz, 6H), 1.14 (d, J =
6.9 Hz, 6H).
1-498 m/7:483.18 2-(2-
[MHH] ol AT 2N )-9-
Rt (4-(1-(2-
(min):0.89 S Al ") -1H-
o\ thE-2-
)y A)-7-me-
7.9-1)8}o] = 2 -8H-
Fa-g-2
1-499 m/z:508.27 2-(2-
[1490]
=z gi(icmpd) LCMS [ NMR (300 MHz) & ppm 33t
[M+H]* olAZ R I)-7-
Rt el -9-(4-(1-
(min):0.56 (I8 d-4-4)-1H-
olu| o} E-2-
aH)aA)-7,9-
t]slo] = 2-gH-3%2) -
8-
1-500 m/z:475.14 | '"H NMR (400 MHz, CDCls) § 9-(4-(1-
[M+H]* 8.32 (s, 1), 7.65 (d, J = | (J=Fo=ud)-
Rt 8.0 Hz, 21), 7.59-7.53 (m, m—o]u]u}éz—— -
(min):1.5 | 3H), 7.46-7.36 (m, 3H), o) d)-2-(2-
7.38-7.15 (m, 2H), 7.00 (t, |olxxZ=z=Asd)-7-
J=59.6 Hz, 1), 5.22 (s, | ™¥-7,9-
o), 3.54-3.45 (m, 4l1), ) 8}o) = 2 -8H-F- -
1.77-1.28 (m, 6H). 8-&
[1491]
[1492] 9-((1-(1,4-tvd -1f-o] v t}=E-2-4 ) d | 2] d —4- ) | & )-2-(2-9]
I-8-2 (I-501)
Br. /
N7Z N/ =N N~ | N>=o
Q:N/Eo NA~ SN N
Talg \\C N
\\CNH N\(/_]/
olojaA 2ol }
[1493] B-80 1-501
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[1494]

[1495]

[1496]
[1497]

[1498]

[1499]
[1500]

[1501]

[1502]

S=50dl 10-2708936

SZHA B-80 (¥ ZF 0. o
ol 300ul, 60 mmol)e] & Biotage 7RAIA] mlolmZ¢flo]H 2 220ColA 30% ot 7FL3dt. 9 =

2 YA Fo, A%}% et holl AAGRT. FFES 1 N NaOH(0.5 mL) 2 A 2]star, EES EtOAc (2
x0.5 nL) 2 FZ39h. FLAA EAS A stolA AAS L, FFES AF-FoE 23 HPLCE AFEstd A
Akl 9-((1-(1,4-t W -1F-oln|t}Z-2-2) 3] 9 g ¥ -4- ) W &) ) - (2-0]| A Z 2 A 3| d ) -7-H & -7, 9-T] slo]| = &2 -

SH-FA-8-(1-501)2 453121tk LOMS Rt (min):0.9096, m/z 460.48 [MH] .

oM £ 150u0, 30 mmol) @ 2-B 2R -1 4-tjWE-1H-¢o]u|t}E (I = 0.2M &
dES
S 7o

[¢)
%%z]

ok

2-(2-°14=Z 29 94d)-9-((1-4-(EZ EF L 2vE) H g v d-2-4 ) oA E| H-3-Q) vl " )-7,9-t slo| =2 -gF-F4
-8-< (I-502)

CF,

CF,
j ;/L KCNH /k)j %/5
DIEA, 120 °C _N KC
NJNFO
H

1-502

(AR oz AAle] 35 F AAd 360 wEl tert-FE  3-(o}n| =HE) oA E| T -1-7F 2 5 A o] o] EZ H-E]
F5E) 9-(oAE d-3-d e )-2-(2-0] A= 2H ¥ d)-7,9-t]3}o| = Z-8F-F-8-2 (DMF Z 0.2M, 150 uxl, 30
mol), 2-F2Z4-(EgZEFo 2 E)ygujd (DMF 5 0.2 M, 300 ¢, 60mol) 2 DIEA (17.4 uf, 100gmol)
< Biotage ZNAIAl wlo]A 29 e]H wHg7]|2 120T A 30% Bt 71EGskgltt. Hhg EdES Ad2o02 Yzhi
713, 17130 IN NaOH(0.5 mL) 9} EtOAc(0.5 mL) Afolell ESAAZY. 7] F& Eosta =4 A4 EtOAc
. 23" 77 FEFES 5FEANA = M%E F55taL, olAS AF-fdd B3 PLCE AA S

ﬂr. ‘3"3%—?}% B35S %3 Genevacoll Al HEFAA 2-(2-0]2Z2IHY)-9-((1-(4-(Ex)|ZSF o 21€) ]
Zrd-2-d) ofAEd-3-U)HE)-7,9- DIoME?L 8H-F3-8-2(I-502) & F53F3itt. LCMS Rt (min):1.6367,

+

m/z 470.3975 [M+H] .

AA S 44, 1-(4-((2-(2-°1A=ZZEHY)-8-F2-7,8-T3lo| =2-9F-FH-9-4) &) Hd )N, N, 5-E= W& -1
¥ g&-3-Ft2 B Aolu|= (I-503)

Q
0

, 0
HNJ{NJQ KOH HNJ<NJ© ; sOCl, an—

N X

\ |
_N N._N |

2

A 1. 1-(4-((2-(2-0lAZ =8 )-8-&4-7,8-T3lo| =2 -9/F-F-9-A) v &) ¥ d )-5-w & -1y &} &-3-F}

ZEAA}

(AN 350 wE} F74A] B-3225E xA9) od 1-(4-((2-(2-0| AZ 2 I 9 d)-8-L -7, 8-1]8}o] = 2 -9H-FF
g-9-o)we)Hd)-5-wd-1H0-9] 2} Z-3-7} 2 2 A g o] E (500mg, 1.0lmmol), THF(15 mL), MeOH(15 mL), =(15
mL) B FAESE ZHE (170mg, 3.03mmol) o] E3FES A-2oA 18A17F FF wgkaelivt. vk Z3ES 18 3ol
FHA7)AL (50 nL) &2 SMAZATE. 3]AE QA1 N)O=& pHE 49 BtFo] A, AP ES o}t F3
&L PIE 3}l AZA A 420mg (89%) 2]

1-(4-((2-(2-0) AZ 2 F H Y )-8-L 4-7,8-T] 3fo]| = 2 -9H-F A -9-2 )| &) #| d ) -5-w| & - 1H-7] 2} Z-3-7} 2 221 A}
o gA nYPBRA S5 NS (ESD m/z 469.2 [MHI] .

27 2. 1-(4-((2-(2-o|AZ =D ¥d)-8-52-7,8-H 3| E2-9FF31-9-9) v F) ¥ d)-V. V. 5-Eg v &-1/F7]
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[1503]

[1504]

[1505]

[1506]

[1507]

[1508]

[1509]

[1510]

[1511]

[1512]

[1513]

SS=50dl 10-2708936

gE-3-st2FroluE

1-(4-((2-(2-o] AZ 2 HHd )-8-54-7,8-T] 3lo| = 2 -9H-FF ¥ -9- ) | &) ol ) -5-m & -1H-3] 2} & -3-7 2 544

(100mg, 0.21mmol) 2 Elod F=Zglo]=(10mL)2e] &3ES 80TolA 0.5A17F <t wWkslith. A270+ 3z
N7 F, 5D ERES AT skl 5HAZI DS nl) Fol SaAZT o] &elo] 0TelA Eeld|elotyl
(65mg, 0.64mmol)3} Trgelwl slol=z I zelol= (1mg, 0.23mol)E A& oz Aol 58 §48

0CA 1AIZE B wRkstaL, o]% ZF sl A &HFHAFAT.

FHRES EH-TLC(20/1 DOM/MeOHZ §el3h = AASaL, H-HPLCE F7b AAste] 15.6mg (15%)°] 1—(4—
((2-(2-0| A2Z 2N Y )-8-2-4-7,8-T] o] = 2-9H-FH-9-A ) H &) d )V, N, 5-Eg W E-1H-¥] &} =-3-7I =
2ol = ([-503)E WA THEZA F53%T). H NMR (400 MHz, CDCls) & 8.60 (s, 1H), 7.62-7.59 (m,
3H), 7.52-7.47 (m, 2H), 7.41-7.38 (m, 2H), 7.37-7.28 (m, 1H), 6.58 (s, 1H), 5.20 (s, 2H), 3.48-3.39
(m, 1H), 3.34 (s, 3H), 3.10 (s, 3H), 2.32 (s, 3H), 1.24 (d, J =6.80 Hz, 6H).LCMS Rt (min):1.3817, m/z
496.5323 M1,

1-(4-((2-(2-Ato) 222 2 d )-8-24-7,8-T) 30| E2 -9 F U -9-<)w D) #H d )V, N, 5-E W d -1 5 &} S-
3-7Ft2 B »olul= (I-504)

N\ N
NL\J;;I::BQ>::()

H
1-504
(Ao 3140 we} F7HA] B-32 9 B-8EFE] ZA|¥) oE 1-(4-((2-(2-Ato] 2R X 2| )-8-F4-7,8-1] 3}

Ol ER-9H-FH-9-)vE) s d)-5-vE- - gE-3-7I 25 A H ) EE A&} 1-(4-((2-(2-Alo| 2 X 2 A5
9)-8-24-7,8-t)5to]| = 2-9H-FH-9-d) W e ) Hd )N, N, 5-ET W e -11-Y] &} £-3-7t 25 2oln| = ([-504) S A

Z3HTh. LOMS Rt (min):1.2917, m/z 494 5584 [M+H]'

9-((4-EF L 2-1-(¥Fd-3-d)F g d-4-d) W& )-2-(2-0| A= 2" Y )-7,9-v o] E2-8-FH-8-& (I-
505)

=
o] 0o N | o x |N
(&(" Hl (&rN XPhos Pd 2G ,KS/ fi
| F | F - N._N

N NN 7
gty 1 KOt-Bu
EtH 2

97 1. 9-((4-ZF9 29 d-4-9)HE)-2-(2-0|A2ZT 2 I Hd)-7,9-U5 0| E2-8-FAU-8--L Flo|=a2IF
E}O =

z

1-505

(AAlef 359 Wt tert-FE 4-(oPemE)-4-FF L 2I A Y A-1-7I 2 A Y | ERLRE] 2AH) 1,4-H=4¢
(2 mL) & tert-%d9 4-ZF ii—4—((2—(2—°]i2 A d)-8-%2-7, 8-t lo| =2 -9f-F2-9-4)m &) I #H gl o
-1-7l2EAgo]E (0.18g, 0.383mmol)e] &Hol HCl (1,4-T]3AF 5 4M, 1.725 mL, 6.90mmol)S ¢ =
A 7‘97}6}0%} g E3ES 50CE AZE B¢ 7HEEa, 2 v 9 52 YAEHAY. 58 9y 1
FES AF AHste] sk, oel2= AlAgstar st stell AxAA 9-(U-EF 29 dgd-4-d)md)-2-
(2—0]¢iiéiﬂé)—7,9—ﬂ sho]| =2 -8H-F 8- o] =2 F 2 eo]=(151mg, 97%)E TSk, MS (ESI) m/z
370.12 [MH] .

(<0

9 2. 9-((4-EF22-1-(F9-3-d) A HD-4-U) g )-2-(2-°|AZ 2G5 d)-7,9-t] &} o] = 2 -8H-F -8~
o

R

-((4-ZF e 2y gld-4-2)uE)-2-(2-0| 2 Z 2 A d)-7TH-F U -8(9H)-2 (20mg, 0.054mmol), 3-HZ=Z g
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[1514]

[1515]
[1516]

[1517]

[1518]

[1519]

[1520]

SS=50dl 10-2708936

U (17mg, 0.1lmmol), YEF tert-FEA=(16mg, 0.162mmol), = XPhos Pd G2(4.26mg, 5.41mmol)e] Z=FES
HZIA 713 Al A S-71E 3/ gk & 4-USAH(1.2 )& H7beta FAE v £3 =
&<

8 F3 WEIAR.
WS wholhe WRST 48A7E B 00T DS, F9 LA WAL F, EFES L0AE
Yata, ¥ R 95E #AHoR Agstn, B GEFYIA ARAT, olsstn, FEHAR, 94 HPLC
2 ATl (- EFR-1-35 2 B-4-) i E)-2-(2-0] £ X 2B )-7,9-t) Sho] = Z-Gli-FF -8~ & I-

505)(10.8mg, 45% T&)& TS5t I NIR (300MHz, CDCl3): & 8.31 (s, 1H), 7.51 (br d, J = 7.6 Hz,
1), 7.39-7.31 (m, 2H), 7.25-7.16 (m, 5H), 7.12 (br s, 1H), 4.15 (s, 1H), 4.09 (s, 1H), 3.47 (m, 3H),
3.11-2.99 (m, 2H), 1.97 (m, 4H), 1.16 (d, J = 7.0 Hz, 6H).LCMS Rt (min):0.835, m/z 447.38 [M+H]ﬂ

9-(4-(1-(2-3lo| =2 A E)-4-(ET EF L2 W E)-10-o| v| t}&-2-4 )i & )-2-(2-0] A= 2 EH 4 )-7,9-1] &}
=2 -8H-F¥-8-2 (I-506)

BnO
2 _CH3SOsH_
o=
. l

1-506

(AAle] 350 whe} F3hA] B-34=5-H AE) 9-(4-(1-2-(AEEA) o ) 4-(Eg & F 2 E)-1l-o| v th&E-
2-)wE)-2-(2- O]Aii-ﬂiﬂ‘é) 7,9-t 8o = 2 -8l-F ¢ -8-& (100mg, 0.16mmol), DCM(5 mL) R wlghdE
(1 mL)e] &s 9 S&=clA 18A17F &b ankslint. whe %ﬁ% < AF sl %i A7
HPLCE “gAlste] 9-(4- (1—(2—0}01E%f\1 ) -4-(EdEF 2w e)- - thE-2-d) =)

ri

i, ARES B3
-2-(2-0| AZ 2 A7
9)-7,9-t]5lo] = 2 -8H-F 2 -8-2(I-506) (22.0mg, 26%)<L WA TFERXN FE39T) H MR (400 MHz,

DMSO-ds) & 8.37 (d, J = 1.2 Hz, 1H), 7.94 (s, 1H), 7.66-7.64 (m, 2H), 7.54-7.33 (m, 5H), 7.28-7.19

(m, 1H), 5.09 (s, 2H), 5.05 (br s, 1H), 4.05 (t, J =5.6 Hz, 21), 3.67 (t, J =5.6 Hz, 2H), 3.47-3.45
(m, 1H), 1.08 (d, J =6.8 Hz, 6H).LCMS Rt (min):1.405, m/z 523.41 [M+H]ﬂ

- E-2-(2-0]4AZ 2"y d-3-9)-9-(4-(1-HE-4-(EF EF L2 g )-W-olv|t}Z-2-¢ )il A )-7,9-1] 3}9]
=2-8F-FA-8-2 (I-507)

- B(OH),
o
- e
\\\<i::&\w(_;7/CF3 U(OAc),, Na,COg

\\Q\( J/CFs

1-507

DCE(1 mL) 2 DMF(0.3 mL) ZollA ol&%2F(14.97mg, 0.203mmol), 2-(2-0]AZ 2By l-3-2)-9-(4-(1-M&-
4-(EZEF o2 d)-1H-olv|t}&-2-d)wl 2 )-7,9- Eé}o]ﬁi—sH—%ﬂ—&&(l—z) (50mg, 0.101mmol) = EFAL
UYEHE (21.48mg, 0.203mmol)¢] EFES 122] DCE(0.5 nl) & T (II) olAEIo]E (18.40mg, 0.101mmol)
929 9 u}opmﬂ (15.82mg, 0.10Immol)e] &AEM o7 AFsla, I EFES 70TA 24417 F<t wHkaS

RS ERES ARk WA A, ke 4 dEE FRgos 9 ER ALKHOR AASY. 77
g3t 74 TS DM Bx)o2 F=Ivh. 2FE F715S 4= Agsta, SAGERAA A
Hatar, Fgstel FHAV AL, BFH-IPLCE AAste] 77-9€-2-(2-0] 2 X2 P12 d-3-Y)-9-(4-
e - 4 (Eg|EFo 2 E)-10- °1UIB}*— -a)wlA)-7,9-t)sfo| = 2 -gH-F U -8-L(1-507) (2.0mg, 4%
£)S SS9tk H NMR (300MHz, CDCl,) & 8.59 (dd, J = 1.5, 4.7 Hz, 1H), 8.26 (s, 1H), 7.90 - 7.84

(m, 1H), 7.53 (m, 4H), 7.21 (s, 1H), 7.16 - 7.12 (m, 1H), 5.12 (s, 2H), 3.95 (d, J = 7.3 Hz, 2H), 3.66
(s, 3H), 3.63 - 3.56 (m, 1H), 1.36 (t, J =7.3 Hz, 3H), 1.23 (d, J =6.7 Hz, 6H).LCMS Rt (min):1.112,

n/z 522.4744 [\MHI]'

A 45, 9-((5-(1F-9FE-1-9)F R -2-d) e )-2-(2-0| & Z 2P d)-7,9-YFo| =2-F-FD-8-2 (I-
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[1521]

[1522]

[1523]

[1524]

[1525]

[1526]

[1527]

[1528]

[1529]

[1530]

S=50dl 10-2708936

508)

)

y -/ A

Z N

N\/IN>:0 K,COs \/NIN>=o

N e R
=N =N
DMF
\\,},(:/\m kr\l(:/\N

ofoj3 2ol

1-508

(AAld 350 whe} (5-ZRZI)FzI-2-d)veoll o2 HE ZAH) 9-((6-FZ29 2 -2-4) v E)-2-(2-°] &

22 ) -TFFE-8(9) -2 (DNF 5 0.2M &9 1500, 30mmol), ®AFZAHE (20mg, 145mmol) 2 1H-¥ 2=
(DMF = 0.2M €9 50010, 100mmol)S <=x}2 07 Biotage WmlolaAEYo]HZ 150CoA 108 < 281 160
TolA 30 &<t 7Hdstsiek. 3y 545 2 st AlASaL, IN NaOH(0.5 mL)E H7bstal, EfES

EtOAc(2%0.5 mL)2 FE39t. 28 F7] FEES 5541712 A& B3 HWPLCE FA St 9-((5-
(IH-¥2=-1-9) g -2-Y ) e )-2-(2-0o| 22 2 Hd )-7, 9-t] s}o| = 2 -8H-F U -8-2>(1-508) & 53} t}.

LOMS Rt (min):1.425, m/z 413.3142 [M+H] .

9-((5-(1-¥ F&-1-9) F P -2-g )W e )-2-(2-0]| A Z 2 H 7| d )-7,9-T] 5} o] = 2 -8H-F- A -8-2 (1-509)

H}m

1-509

AAd 450 whet (Ao 350 wEt (5-FERE Igud-2-o)Hgolvl o 2 RE 2AH-((5-FR 2 ud-
2-d)ve)-2-(2-0ol 2= 2 A ¥ d)-7,9-t s} = 2-8H-FH-8-2S A& 9-((5-(IH- g&-1-Y) F 2] v g -2-
)y E)-2-(2-0]| AZ 2 I d)-7,9-t]5lo] =2 -8H-F H-8-2(1-509) S A =Z3ch. LCMS Rt (min):1.2867,
n/z 413.3143 [MHH]'.

9-((5-(3,5-tHE-1F Z-1-d ) 9 &7 -2-4) v & )-2-(2-°0] A= 2 HH d )-7,9-U 30| E2-F-FH -8
(1-510)

N
N/
" o
N N
\\(<N
\
N\/)\
1-510

N
h)l—j/

138 2S 3, 5-Uda-1/Fv2tE2 28ste], Al 450 wat 9-((5-(3,5-tmd-1v 2=&-1-9) 3] 2k7l-2-
) E)-2-(2-0]| AZE I d)-7,9-t] 50| =2 -8F-FH-8-2(1-510) S A =3 Th. LOMS Rt (min):1.595, m/z

441.3356 [M+H] .

9-((5-(3,5-tHEd-1F9g&-1-d) 9 d-2-A )W Ed )-2-(2-0| AL 2 ¥ d )-7,9-T s} | =2 -FF- FH-8-2
(I-511)

H
= | N>:
(o
\N N
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[1531]

[1532]

[1533]
[1534]

[1535]

[1536]
[1537]

[1538]

SS=50dl 10-2708936

179 8%S 3, 5-gug-17-v9g£2 288, 9-((5-(3,5-vmE-11-9 gt=-1-9) J g n)d-2-4 ) e )-2-(2-
o|hx2ddAd)-7,9-t) ko] ER-gH-F R8-S 9-((5-(IH-¥&E-1-d) I v d-2-d)He)-2-(2-o] X2
Hd)-7,9-t)8to| = 2-8H-FH-8-2([-511) T} FAFE W2loz  AZE3AT. LS Rt (min):1.3917, m/z

441.3604 [M+H] .

2-(2-0|AZ 2 HHd)-9-(4-(2-& A & H-1-9)WA)-7,9-t] o] =2 -gF FA-8-& (I-512)

HN
H
NZ N Me4tButyIXphos
A/\[ =0 Pdy(dba)s, KsPOs N
N
oTf
(o]
B-78 |1-512

FA ERHOR AFFH L= HE &M fort-RErS Abgloltt, A4 BY7)sld, 0.2 =7+A] B-78
ol), 0.2 )2 d-2-& (22540, 45.0mmol), 0.02M Pds(dba) 3(37.5u0, 0.750imol ) = 0.02M

Me4tButylXPhos (7540, 1.500mmol) 2 AAFZH (9.55mg, 45.0mmol)e] &£3ES 110C7HA 7FEstge). 2 Azt
o yEgd-2-2 (225u0, 45.0umol), Pdo(dba)s (37.5ul, 0.750mmol) 2 Me4tButylXPhos (7540, 1.500¢mol)
o F7} &AqS Hrteta Wk
s 5 AxA7a, X3 F9 z=
S SiliaMetS® TIWEIEEZLZI(DNT) G219 ¥F231 10% MeOH/EtOAc(3 mL)Z & A T, &AL
Ed stellA AxA7|a, AFRES 2710 3 948 HPLCE BAIsk] 0.8mg (6% F+&)¢] 2-(2-0]4&
9)-9-(4-(2-S AT Ed-1-2)wld)-7,9-t) 3o = 2 -8H-FA-8->(1-512) & F53F k. LOMS Rt (min):

FES 110ColA 16413 71gstgith. F9 2274 WA
AFEF (600) 0.7 ] dkar EtOAc (2X600 w)E FZ38F3tt.

(
—

=
T

HU mﬁ o o
I OV O 7

1.3542, m/z 428.3326 [M+H].

9-(4~-(1FEH EdES-5-9 )l d)-2-(2-0| A 2P d)-7,9-tslo| =2 - FA-8-& ([-513)

H N
N XN N~
)'\/I =0 i NaNs, CuSOy4 | N/Eo
c”>N" N - N
ii. XPhos Pd G2 \\Q\(N\N
CN  XPhos, K3POy I

E:C;H)z 1-513

(AA] 4] 1891 -2} 4-(ohr e )Ml F U EY 2 5LE ZA")
4-((2-FRE-8-52-7 8-t slo| =2 -9H-FH-9-A)w el xJEZ (DMSO % 0.2M, 150mmol, 30mmol), o=
SPIEE (1.950mg, 30.0umol) ® T2 (I11) AHo]E 543+ (DMSO 3 0.02M, 30.0x2, 0.600 mol)e] E3ES
110CoN A 2.5417F E<¢F 718t ohe 140°Col Al 2A12F BoF 71438kgith. BHeS WZA 713 IN HCL(60040) 2 A
gt TFES Et0Ac(2X600p) 2 FE33T. 239 7] FE=S F538aL, tHAHA50 pe)ol &3ir7]aL
(2-ol2=Z A d)BAH(YZa F 0.2 M, 22540, 45.0pmol), 1M €1AHZHE | XPhos Pd G2 (Y1S4F & 0.02 M,
30.040, 0.600mmol) 2 XPhos(TISAF % 0.02 M, 45.040, 0.900 mmol) & <=xt4 o2 AHHsdrt. Ed&S 2
A 2971 stel F o, 16A1ZF EF 80CT/HAl THEEGith. W EFES(2-o]AZEAA L) BAHHEA F
0.2M, 225 ul, 45.0 gmol), 1M S1AFZ-H, XPhos Pd G2 (V]34 3 0.02 M, 30.040, 0.600 gmol) 2 XPhos(O 02
M Y2 5, 45,000, 0.900 mmol) o2 AZF A3, 110To|A AlZtsle] F712 7.5A17F &<k 7143513t}
ESES wEA7|a IN HCI(600 w)E A3k EtOAc (2X600u0) & FE3tFdu. g9 F7)
SiliaMetS® UlHEFZIEEg o}z (DMT) Ao vFE3 10% MeOH/EtOAc (3 mL)E {ZAZTE. & A0S
o A7 BF oA HPLCE AAISE 0.5mg(4%) 8] 9-(4-(1H-H Eg-E-5-U) M A )-2-(2-0] AT BT
'

7,9-tslo] E2-8H-F 0 -8-2(1-513)S F~53F5lth. LCMS Rt (min):1.2317, m/z 413.3142 [M+H] .

o
Kol
=

o mmv

=

=1
=
=A

e olf %N'

7
)=

i)

#d

9-((1-(2,5-tEE|o}Z-4-U )4-ZF L 29 H Fd-4-¢ ) )-2-(2-0| A X 2HH| d)-7,9-U3lo| = 2-FF-F -
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[1539]

[1540]

[1541]

[1542]

[1543]

[1544]

[1545]

[1546]

SS=50dl 10-2708936

8- (I-514)
5 Br
H /‘1
N7 N S
- I >=o Ruphos Pd G2
NTNR Ruphos, NaOt-B
uphos, NaO#-Bu
NH N— /s
N
1-514
FAiEg4oR  dFed  @E @ RE Adge T gtk "ax  ®ejy] s,

9-((4-2F o 29 d-4-d)d)-2-(2-0] A2 23 ¥ d)-7,9-t) o] =2 -8H-F-8-2  (11.08mg, 30mmol),
UEEF tert-FEA= (5.77mg, 60.0imol), THF(250u0), 4-B 2% -2 5-tjdEEol= (0 OM, 16540, 33.0 um
ol), RuPhos AZn (0.02M, 7540, 1.500 gmol) ' RuPhos (0.02M, 75¢¢, 1.500 mmol)9] &=L 20A17F ot
100C7HA 7Hdetedet. veEs HEA7)a, Z3tE FERIER(600 w) o2 At EtOAc (2X600u) &
FEIT. 27 FF EEA 7 A7)0 23 4 HPLCE AA8e] 1.0mg (7% )9 9-((1-(2,5-
tugdEolE-4-U)-4-EF 29 H g d-4-d )Y )-2-(2-0| X 23 7d )-7,9-t] g}o] E & -8H-FF -8 (-

514)S =3k, LOMS Rt (min):1.6817, m/z 481.44 [M+H]
9-(4-(4-Atol E2x 2 Y -1-vE-1Fo| 1| t}Z-2-d )il 2 )-2-(2-0] A Z 22 ¥ | g -3- )-7-#&-7,9-t 3}o| = 2 -
SFFH-8-2 (I-515)

CN N HCI/\
o o
N 0
N N
£ o JQ/L
| A HCI (&(N CH3NH,'HCI
N._N ' BEE
> EtOH N__N DIEA
N A 1 A 2
| N | >
_N
HN
N/ N\ AN
\N__qo H o] N\
=< N
[Kg/N N‘<N
N.__N CuCl,2H,0, py K\(
Na,CO3, O, NN
| Y
_N EHAH 3 | A
_N
1-515

2 1. A8 4-((2-(2-°|AZ 239 g d-3-YU)-7-mE-8-§4-7,8-T] 30| E2-9FF 71 -9-A) v ) vl = o] =] ¥ o]
E gol=zgzaol=

(A A] o 31 e 339 e} 4o v e )Ml 2 E Y 2 KE TAH o2 A1)
4-((2-(2-0) 22 2y g Hd-3-Y)-7-H & -8-24-7 ,8-T3}o| E 2-9f-FH-9-d) e Mz EZ (400mg,
1.04mmol) % (4-EtOH(33% wt/v, 2 mL) =9 HCl19 £9S F¢ %A 3A7F HoF ayksiit}. Hks &3tE

a\__

S AF dholl sFAA o€ 4-((2-(2-0] AT 2y d-3-U)-7-W € -8-24-7 8-1]3}o] =2 -9H-F 71 -9-U ) v
yulzolul o] E dlo|=nIRalo|=g A 1FEEA 5ATH. MS (ESI) m/z:431.4 [MHI-HCI]

i)

A 2. 4-((2-(2-°|AZ 2 Y3 & -3-)-7-H & -8-£2-7,8-T] o] E2 - F T -9-¢D) w| D) -N-w|[ il = o]w] =

olu|=

Fm

v gtoll Slol= g F = elo]=(349mg, 5.17mmol), MeOH (10 mL), DIEA(1.34g, 10.37mmol) H o& 4-((2-(2-9]
xR I U-3-U)-7-M - -8-% 47 8-t 30| E2-9h-F A -9- )W)l =o|n o] E  Foj=RFRefo]=

(540mg, 1.15mmol)e] E3ES F9 2=olA A wytelgict. wbg E4ES F st sFA7|a, FRES
F-TLC(1/5 MeOH/DCME €¥3H = AAEte] 200mg(38%) 2] 4-((2-(2-°]AZ 2y d-3-U)-7-HEd-8-5 4~
7,8-tsto| =R -9H-F-9-d) v E)-NuEul =e|m=opn| =5 WAl P ERA F5EII%TH. MS (ESD)

Jl'l
(<0
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[1547]

[1548]

[1549]

[1550]
[1551]

[1552]

[1553]

[1554]

S=50dl 10-2708936

m/z:416.4 [M+H]+.

27 3. 9-(4-(4-Ao| SR 2P -1-w D -1 o] P thE-2-A )i & )-2-(2-°| 2 Z =2 A 9] 2 T -3-9)-7-v=-7,9-1] 3}
ol=E-8/FFU-8-2

g ol 4-((2-(2-0lax 29 g d-3-)-7-H 8- 47, 8-t] dto] = 2 -9H-F H-9-) v & )-N-r &l = ¢]
n=olu = (100mg, 0.24mmol), T2(11) ¥IE 243tE (8mg, 0.05mmol), EHMIEF (5lmg, 0.48mmol),
DCE(0.5 mL) ¥ ¥]2]d(38mg, 0.48mmol)S FA3IATE. o83t EFE] MHarEs FAAZ T, 70T AR
# #|Z(0.2 nL/h)E AHEEH] DCE(2 mL) Fol 151%*}01314§JF(32mg 0.48mmol) &4-& 10213kl A A
118] HA7leant. FER AL 70T 2447 ToF wHkald 1, o]E Aestx] WA 7|, 28 9k

Fd=s At sHFAZT. FES EF-TLC(1/5 MeOH/DCM= ﬁalsP)i AL, BPAES 3 -HPLCE
F7t2 AASI] 3.6mg(9%) 9] 9-(4-(4-Ato|E2 X 2 H-1-vEe-1H-o]n|tF-2-U )Wl & )-2-(2-o]| AX 2 J] 2|~
3_

o1)-7-ve -7, 9-T] 3fo] =2 -8I-F A -8-2(I-515) S WA nFERA S5, H NIR (400 Miz, CDOD) &

F}Oﬁ

8.71 (br s, 1H), 8.59-8.51 (m, 2H), 7.76-7.71 (m, 5H), 7.34 (s, 1H), 5.32 (s, 2H), 4.01-3.97 (m, 1H),
3.87 (s, 3H), 3.81 (s, 3H), 1.98-1.94 (m, 1H), 1.37-1.28 (m, 6H), 1.09-1.08 (m, 2H), 0.84-0.83 (m,

OH).LCMS Rt (min):0.5475, m/z 480.4 [MH] .

AAd 46, FU-(IFFFHE-1-Q)dlA)-2-(3-0) A2Z 2937 d-4-Y)-7-HE-7,9-tslo| 2 -G F2-8-2
(1-516)

Sn(n-Bu);
oS RS

N \Q\\ Z>N
N N\\(m B-60 NN A |
0= LN ; o= LN
N~ Pd(PPhs), LIiCI N~
/ DMF, 140 °C /
B-70 1-516

Aro 584 BAVIE @7H3 §AE 8 nl ¢ vte FF=FoA, F7HA B-60 (80mg, 0.20mmol), DMF (2
mL), XA B-70 (66mg, 0.19mmol), EIEZ7|~(EFAdE~3)Z2E(0) (23mg, 0.02mmol) % #F Z=2
= (25mg, 0.60mmol)e] ZEFES 140TolA 16A17F ot wukelict, H27kx] WZ4AI7 5 g 2355
& oA EFA 712, prep-TLC (1:1 EtOAc/PEE &2]®)Z, ©o]F prep-HPLCE A AS}], 1.6mg (2%)¢

(4-(IH-9] 2HE-1-d) il d)-2-(3-o| A 2 A 9] 2t -4-%)-7-H| P -7, 9-T] sto] = = -8H-F 11 -8-2  (1-516)% 9}~
THEZA FE59ch H NR (300 Mz, CDOD) & 8.64 (s, 1H), 8.52-8.46 (m, 2H), 8.20 (d, J =

Hz, 1H), 7.74-7.09 (m, 3H), 7.63-7.54 (m, 3H), 6.52-6.51 (m, 1H), 5.22 (s, 2H), 3.62-3.53 (m, 4H),

1.22 (d, J =6.90 Hz, 6H).LCMS Rt (min):1.08, m/z 426.19 [M+H]+.

9-(4-(IH-F &E-1-) i A)-2-3-0| 2 Z 2 g9 2| d-2-Y )-7-H &-7,9-1] 3} | = 2 -8H-F-8-2 (I-517)

A e 469 wEl 9-(4-(1H-3) gHE-1-9) Wl A )-2-(3-ol A Z 2 ¥ Y d-2-Y )-7-H & -7, 9-1) 5} o] = = -8~ ¥ -8~
S(-517)% WA w3 B2A AxstATh. H NR (300 Miz, (D,0D) & 8.52-8.46 (m, 2I), 8.20-8.19 (m,
H), 7.99-7.96 (m, 1H), 7.72-7.69 (m, 3H), 7.57-7.50 (m, 3H), 6.52-6.50 (m, 1H), 5.22 (s, 2H), 3.56
(s, 3H), 3.17-3.08 (m, 1),1.16 (d, J = 6.90 Hz, 6H).LOMS Rt (min):1.17, m/z 426.255 [M+]'.
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[1555]

[1556]

[1557]

[1558]

[1559]
[1560]

[1561]

[1562]
[1563]

[1564]

S=50dl 10-2708936

AAe] 47, 2-(2-°]AEX 29 d)-9-(4-(1-(2-HFA o D )-1H-H &FE-4-4 )il d )-7,9- 0| =2 -8H-FH-8-
(1-518)

\
o\j&\ 33'%i;} \
N5 -
o LS pass
NN NN \Lo
XPhos Pd Gy, XPhos
N N>:o 2 N N\Fo l

KoCOj4

B-78 1-518

nfo] A7 YolB WS wlo]do A FIHA| B-78 (14.77mg, 30mmol), 1-(2-w|EA] o€)-4-(4,4,5,5-H EgmE-
1,3,2-t At E2-2-9)-10-9) g} (11.35mg, 45.0 mol), THF(1.5 ml), 1M EFZ-E (15040, 150 gmol),
THF 2] XPhos Pd G22] 0.02M &< (30.0u, 0.600 gmol), 2 THF % XPhos 0.02M &9 (45.0x0, 0.900/mol)
o] ZFEAT. Hpo]ds WEAL RIEAHOF wV|A7|AL HAR A A thE, wlo]ARdolr REZV|R
160°Cell A 203 &<t 7Fdsiint. WhgES AA stolA AxA7]a, a8 IRr=S X3t THAYES (600
©) 2 EtOAc (600 ) ArolollA E&aldrt. §715S Eesetz F WA EtOAc F2ET %

=5 Silicycle SilicaMetSDMT s=*]o] H}=3L 10% MeOH/EtOAc(3 mL)E R A Z T, S8R S AL slo] A%
AN, ZAFES D76k B3 94 HPLCE AAIstY] 6.7mg (47% 8)2] 2-(2-0]AZ 2 ¥ d)-9-(4-(1-(2-
HEA oe)-1H-3 &Z-4-L) M )-7,9-t] &Fo] =2 -8l-FH-8->(1-518)S 53k, LOMS Rt (min):1.43,
n/7 469.21 (W]

2-(2-°1A=Z 29 94d)-9-(4-(1-(H EF 8o E 2201 F-4-4 ) -1 H &&-4-9 )W A )-7,9-t ol = 2-gF- Fd -
8-=(1-519)

O

1-519

A ) A7e) mhEk 2-(2-0) 22 A D)9~ (4-(1- (B E 2k 3ho] = 224 F-4-2 )~ U3 2} E-4-20) 11 2)-7,9-¢]
Sl = R-gHFA-8-2 (1-519)%  1-(HlEeksto] = 2251 ¢h-4-2)-4-(4,4,5,5-H| Eeh| ©-1,3,2-0) S A} B

~9-0))-1-9] FE 2 RE] FAST. LS Rt (nin):1.4575, m/z 495.4285 [M+H] .

9-(4-(1-(2-(dHdo}r] =)o & )-1H-7] &}E-4-L )il d )-2-(2-0| 2 X2 H ¥ d )-7,9-1 3} o] =2 -8H-F 8-
(1-520)

@ //Q/C'\'

NN
/N N 1 7
N N>:o N

1-520

9~ (4-(1-(2-(F] v o] ) o] ©)-11-) 2 -4-90 ) 1 2 )-2-(2-0] &3 2 A )7, 9] o] = 2-ll- F 21 -8-&
(1-520)< Aol 476 whe} 458190 tk. LONS Rt (min):0.87, m/z 482.27 [M+H] .

9-(4-(1-(2-(dH€o}r| =) & )-1#1,2,3-Eo}E-4-L )il A )-2-(2-0| 2 X 29 ¥ d)-7,9-H 3l o| =2 -gFF &
-8-2 (I-521)
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[1565]
[1566]

[1567]

[1568]
[1569]

[1570]

[1571]

[1572]
[1573]

S=50dl 10-2708936

ol E(12mL) F (2-B 2R E)tudolyl dol=2H Zulo]= (2g, 8.59mmol), & (4mL), 1,8-T]o}x}nr}o]A}o]
Z2[5.4.0]849-7-¢1 (2.6g, 17.08mmol) % oA =3ZHEFH (1.12g, 17.23mmol)e ZFES 50CoA 4A17+
BoF wuksle] | AR7x] WZHAZl F olAlE & Fo| 2-okx|=-N N-to|wEojglelrle] &-o1(0.53 M, 16
nl)S F5SA o] A2 Ao 48] wet 9-(4-(1-(2-(YuEolu| =)o & )-1/-1,2,3-Eg]o}&E-4-d )l 4 )-
9-(2-0] 2T 2 A J)-7,9-T]Fto| E R F e -8-& (]-521)S A= © AFeEth. H MR (400 Mz,
(D:OD) & 8.33 (d, J =7.20 Hz, 2H), 7.79 (d, J = 7.20 Hz, 2H), 7.50-7.38 (m, 5H), 7.23-7.20 (m, 1H),
5.17 (s, 2H), 4.57 (t, J = 6.40 Hz, 2H), 3.26-3.25 (m, 1H), 2.838 (t, J = 6.40 Hz, 2H), 2.30 (s, 6H),

1.11 (d, J = 6.80 Hz, 6H).LCMS Rt (min):0.82, m/z 483.19 [M+H] .

AAd 48. 9-(4-(1-(2-3lo|=FA 9 E)-1/1,2,3-E|o}E+4-4 )l A )-2-(2-0| A Z2H Y )-7,9-T] &lo| =2 -
8HFFU-8-& (I-522)

//@/ 0/\/ Ny Mh\
>: /N N OH
o DIEA
\I NJH%O
N
B-135 1-522

2-o}o] @ =ol| Ek-1-2 (500mg, 2.91mmol), oFAE(6 ml), &E(2 mL) % oX =3I UYEF (378mg, 5.81mmol)2] &
FES 50ToNA 4A1F T wRkelar, A7t WZA 7l S ofAlE H E F9 2-of A% oE-1-& &
(0.36 M, 8 nL)& 533, o] §HE vhg wAA 23 ARSIl

Aaol B FVIE @75 FAF vlo|dddA, ofME D E Fo 2-ofxZerk-1-& &4 (0.36M, 2
mL, 0.73mmol), <ZFA] B-135 (15mg, 0.04mmol), 2] (I) o}o]2t}e]= (0.77mg, 0.004mmol) Z DIEA (10.6mg,
0.08mmol)e] &3FES 20Tl A 1AIZE B wrRksGith. g E3ES AF afd $FA7]a, FEs 3-
HPLCE A A 3} 8mg (42%) 2
9-(4-(1-(2-3Fe| =EF Ao & )-1H-1,2,3-Eg| o} &4~ )Wl &) -2-(2-o| 2 X 2 I ¥ d )-7,9-T] s}o] = 2 -8H-F & -

8-(1-522) WAl wEERA SS3Ic. H NMR (400 Mz, CD:OD) & 8.32 (s, 2H), 7.80-7.78 (m, 2H),
7.50-7.38 (m, 5H), 7.27-7.23 (m, 1H), 5.16 (s, 2H), 4.52 (t, J = 5.20 Hz, 20), 3.97 (t, J =5.20 Hz,
oH), 3.27-3.25 (m, 1H), 1.13 (d, J = 7.20 Hz, 6H).LCMS Rt (min):1.16, m/z 456.147 [M+H]~

9-(4-(18-1,2,3-E g o}&-5-4 )M A )-2-(2-0)| 2 X 2 B ¥ d)-7,9-t] 3} o] =2 -8I-F&-8-2 (I-523)

TMSN3, Cul N
MM DMF/MeOH, 100 °C NN
e ,
NJNFO NJ\: >=0
N
H H

B-135 1-523

Aol B84 FHVIE @7H fAE EFek=a0A, $30A B-135 (30mg, 0.08mmol), oMA=Ez|wE A
(88mg, 0.76mmol), T (I) olol@tlo]l= (1.45mg, 0.0lmmol), DMF(2.8 mL) = MeOH (0.4 mL)9 &TE-S 100
TolA 18A12F BoF wnkeldeh, wbg EFES TSt FFA7], FFES EF-HPLCE AHAsH
25mg(74%) < 9-(4-(1H-1,2,3-Egjo}=-5- )Ml & )-2-(2-0]| AZ 2 ¥ d )-7,9-t] 5} o] = 2 -8H-F U -8-= (I-

o |

[N
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[1574]

[1575]

[1576]

[1577]

[1578]

[1579]

[1580]

S=50dl 10-2708936

523)S WAl wAEEA Skt H NMR (400 MHz, CDOD) & 8.32 (s, 1H), 8.13 (s, 1H), 7.80 (d, J =
8.40 Hz, 2H), 7.50-7.38 (m, 5H), 7.27-7.23 (m, 1H), 5.17 (s, 2H), 3.30-3.24 (m, 1H), 1.11 (d, J = 6.80
Hz. 6H).LCMS Rt (min):1.24, m/z 412.1518 [M+H]

g 2-(9-(4-(1-HE-4-(EFEF L 298 )-1Fo] v t}E&-2-d )il F )-8-84-8,9-U|FFo| =2 -T-FE-2-L )Wl =
dgolE (I-524)

N
@ SOCl, FsC™ N Q
—_—
N
MeOH N~
|
o= j/\/ COH 0:<N];/N CO;Me
H
1-524

(AAe 329 7 wel S04 B-49 2 2-(MEA7IZRD)Ad) 52 E ZAH) 2-(9-(4-(1-1€e-
4-(ET]Z 29 2 e)-1H-0]u|t}Z-2-Y )M A )-8-L 4 -8, 9-1] 3fo] =2 ~7H-F & -2-U )Ml Z4F (64mg, 0.13mmol),
Eled EZgo]= (20mg, 0.15mmol) 2 MeOH (1 mL)9] &3ES 9 2% WA uwksk o2 3 sloll &

gul

FENAY. ARES BH-PLCE AASI 60mg(91%) 2] WE 2-(9-(4-(I-HE-4-(EFEFL2 1%1)—1H—0]U]E‘r
£-2-9) W A)-8-22-8,9-T) dlo] =R TH-F U -2-A) Mzl o] E(I-520) 5 4] THPER Aa +E89. H NR
95-7

(400 MHz, CDsOD) & 8.32 (s, 1H), 7.93 (d, J = 7.60 Hz, 1H), 7.69-7.60 (m, 7H), .52 (m, 1H),

5.20 (s, 2H), 3.75 (s, 3H), 3.58 (s, 3H).LCMS Rt (min):1.3548, m/z 509.4 [M+H]+.

2-(2-(2-3lo|EEA T2 8-2-9)Hd )-9-(4-(1-vE-4-(E ZF 2 ° )-1H-o| v }&-2-d )il & )-7,9-t] 5} o]
Z2-8H-FH-8-2 (I-525)

F3C - F3C
N o} N
7\/' ’ CHaMgB Z/'\ HR
N lo) 3lvigber |\l‘
‘ N
N~ THF NN
(o} | o o
=< I X = 1k
H H
I-524 1-525

d B2 e7)F 3 A" 25 nl S vte Z8fA~3Fol A, 1-524 (100mg, 0.20mmol) 2
2 THF 5 9WE vladg B2nfo]=9] IM 89N (1.96 mL, 1.96mmol)o.2 ZA7}sle] = &3}
Ao, 5 A4S F9 2571A] JFEHEA 5 AlE B wHke U, E(5 mb)E HUEst AAFAAY. &

ﬂ“% BOAC(3X5 ml)® F&83, #7153 2¥shn, T4 PAGEFLIN AN, ouan 1F o

ZAAT. AFES Ay F2etE 289 (0 WA 100% EtOAc/PEE €83 = AAsta 3 -HPLCE
Akl 17.3mg(17%) 8] 2-(2-(2-3to]| A T2 H-2-4) 9 )-9-(4-(1-H D 4-(EE] ZF ¢ 2| &l )-1H-o] 1]

oﬁ OH'

E-2-d)ul A )-7,9-t]s}o| E 2 -8H-F - -8-2(1-525) S nHEEA =539}, H MR (400 MHz, CDsOD) &
8.31 (s, 1H), 7.70-7.66 (m, 1H), 7.66-7.56 (m, 6H), 7.48-7.39 (m, 1H), 7.39-7.31 (m, 1H), 5.22 (s,
9H), 3.75 (s, 3H), 1.43 (s, 6H).LCMS Rt (min):1.2983, m/z 509.4 [M+H]'.

2-(2-(1-3lo| =EEA Ao E 2 X 2 )| Y )-9-(4-(1-"E-4-(EF ZF L 2WHE ) - 1o v tZE-2-¢ ) w2 )-7,9-¢
o] =2 -8 FHU-8-2(1-526) Z 9-(4-(1-HE-4-(ETFEF L2 E)-1olv|tE&-2-g )il A )-2-(2- =25 e d
Hd)-7,9-t)sto| =2 8- FA-8-< ([-527)
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[1581]
[1582]

[1583]

[1584]

[1585]

[1586]

[1587]

SS=50dl 10-2708936

CF;
~ ~
N/% N/§/CF3 NN\, CF3
\ N =N =N
(o] o]
Ti(OiPr),4, EtMgBr HN% HN%
N + N
z& Y Y
N~ _N N< _N o
é/COZMe

1-5624 1-526 1-627

[-524 (40mg, 0.08mmol), THF(1 mL) ¥ Ee}F o|AZ R ZEALo]|= (22mg, 0.08mmol)o] =3HES tod o HZE
% ol vl BEvlol=o] & (3 M, 0.13 nL 0.39 mLmmol)S #7}ste] A sta, £53 §A& F9 &
oA 18AIZF B wuksGith. olojA], =(2 mlL)& HUFste] whgE AAAZIAL, EjFES EtOAc(3X2 ml) &
FEIAAT. F715S 2Rk, T UEF AdolE FeA dxA7la, ofx 9 E st sFHe3it.
AFES BFH-HPLCE AAS] 1.4mg(4%) 2] 2-(2-(1-3o] ==A] }01% Z23)Hd)-9-(4-(1-HEd-4-(Ex =
Lo mthE-2-2 )l A )-7,9-t sfo]| =2 -8F-3F U -8-2(1-526)S  3|WA NFPEZA F5AL

1.3mg (3%)° 9-(4-(1-wEd-4-(EZEF L= d)-1Fo| v vh&-2- %‘) H)-2-(2-2 29 2 dvd)-7,9- ﬂ*}ol,ﬁ
28 FH-8-2(1-527) 5 3|WA 1P E A F533T.

-526: 'H NMR (300 MHz, CD,OD) & 8.43 (s, 1H), 7.96-7.92 (m, 1H), 7.68-7.56 (m, 6H), 7.46=7.41 (m,
20), 5.29 (s, 2H), 3.77 (s, 3H), 0.88-0.84 (m, 2H), 0.67-0.63 (m, 2H). LCMS Rt (min):1.3952, m/z 507.4

[M+H]+.

1-527: 'H NMR (300 MHz, CDOD) & 8.29 (s. 1H), 8.19-8.16 (m, 1H), 7.67-7.52 (m, 7H), 7.41-7.38 (m,
H), 5.22 (s, 2H), 3.75 (s, 3H), 2.64 (q, J = 9.00 Hz, 2H), 1.05 (t, J = 9.00 Hz, 3H). LCMS Rt
(min):1.031, m/z 507.4 [M+H] .

9-(4-(1F 2E-1-2) A )-2-(2-(2-Sto| EFA L2 #-2- ) ¥ d)-7,9-T 3o =2 -gF- F 2 -8-2 (1-528)

o~ ﬁf %L

1-528

B34 EHVE @71H3 X% 8 mL vlo]dell, THF & (AAldl 31d] wat ZA") 9-(4-(1H-F] &~
A)-2-(2-orA " d)-7,9-t] &lo] =2 -8H-FH-8-2 (50mg, 0.12mmol)9] &N(2 mL)S THF = #Hd¥ wu}f
FZ2gol=e] &9 (3M, 0.4 nL, 1.20mmol)S -30TCoA H7tste] Helshdqet. 5% &AL 0TAA 2
et 3, ol ¥3} A3dEy &9 (5 nl)e HIbl oJste] AMASaL, 283 EtOAc (2X5 mL)=
ATt TS ZFs, T UER AACE QoA HdAx:A7I, o P AF A FF53AT.
S BF-TLC(1/1 EtOAc/PEZ €332 AA|staL, E3-HPLCE —r7}i A5 5. 6mg(11%)4 9-(4-(1H-
-1-d)H A )-(2-(2-(2-3lo| EEA L2 9-2-2) 9| d )-7 9-T] dlo| =2 -8H-F U -8-=(1-528) % WA 1FE
2] Stk H MR (300 MHz, CDOD) & 8.31 (s, 1H), 8.20 (d, J = 2.70 Hz, 1H), 7.77-7.67 (m, 3H),
7.70-7.53 (m, 4H), 7.48-7.35 (m, 2H), 6.52-6.51 (m, 1H) 5.19 (s, 2H), 1.44 (s, 6H).LCMS Rt (min):1.2,

n/z 427.1617 (M1
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[1588]

[1589]
[1590]

[1591]

[1592]
[1593]

[1594]

[1595]
[1596]

9-(4-(1FFol v t}E-2-¢ )l & )-2-(2-9]
SEM

N

N._N
w
LI =0
o N
H

(A Ao 319 wte} %

A2 29¥Y)-7-d4d-7,9-t)3lo| 2 -G FHU-8-&

5y
N 1. NaH, Mel

2.TFA

7HA B-3125E A

S=50dl 10-2708936

(1-529)

HN
\
K@7*\«j
NN
| o
L=
\
1-529

1) 2-(2-0]2Z 207 d)-9-(4-(1-((2-(EF g A A ) EA] ) w & )-

1H-olutpZE-2-d)wl 2 )-7,9-t)slo]| =2 -8H-FH-8-2S A Ald 33(dHA 1) 2 AAd] 36(HA 2)0] ¢=2Hoz2

whe} 9-(4-(14-o v thE-2-d )l & )-2-(2-9]

f3rdc. H MR (300 Mz,
7.29-7.92 (m, 2H), 7.14-7.07 (n 1H),

3.32-3.12 (m, 1H), 1.13-1.10 (m, 6H).

2-(9-(4- (18-} 2HE-1-Q) B4 )-2-(2-9]

CD;OD) 68.30 (S, lH)y
6.35 (s,

A2X2YHY)-8-%

A 2AEY)-7-wE-7,9-t] 50| = 2 -8H-FH-8-(-529) 0.2 A
8.06 (s, 1H), 7.67-7.64 (m, 2H), 7.51-7.49 (m, 2H),
1H), 5.15 (s, 2H), 4.55-4.51 (m, 1H), 4.01-3.96 (m,1H),

LOMS Rt (min):0.82, m/z 425.11 [M+H] .

2-8,9-tJ 30| =2 -TH-FA-7-L) =W} (1-530)

HOZC
H HO™ ~CO,Me
N
N | Nﬁo i. DIAD, PhyP t =0
\\QN /E ji. LIOH \\©\
- .
1145 1-530

FA T BE A9k 55 THROA] 0.2Me] ),

o]E (165¢¢, 0.033mmol) % EFAL3E~H (1800, 0.036mmol)e] &N

(18014, 0.036mmol)Z A& &FaL 50C7HA]

9 folaxzd olxyst2EAYolE (180ul, 0.036mmol)E H7}shar,

Rk, &AS e st wFAI7IA, HEE
== KeN

7], IN HC1Z
A AL,
8-24-8,9-t] 5o =

[M+H]+.

AN 49, 2-(2-(FEFS 2N FA) T 2 D-3-2)-9-(4-(1-H -4-(E P EF-0

o w3

erEe A%fua B4 e

A afoll, [-145(1500, 0.030mmol), "IE 2-3}o] == A] 3 2 3} 1 of
Holix e ofxr]rtE R olE
EgHAdE2A (18010, 0.036mmol)
50Ce A e 7kEE 2A13F F3F A3t
& IN NaOH (0.5 mL)o.® Aysta, aza E3ES EtOAc (2X0.5

755 EtOH(300x0) 2 10M 54 $4+8 215 (300, 300 rm
sziﬂ}. g ZFEES TS ot sF 1713, (200602 3]AA|
ES EtOAc(2X0.5 mL)®E F=3ta, 3 Hg A4S 74 Sl
g % 10}04 2-(9-(4-(I-9] ZF&-1-d)Hd)-2-(2-o) A Z 2 d ¥ d )-
AH(I-530) 58ttt LOMS Rt (min):1.62, m/z 483.1173

AEE PR e

zZvd)-1-olugE-2-4)dd)-

6-(Hgo}u]xx)-7,9-t]3fo| =2 -8 FU-8-& (I-531)

CF3

el JQ} \

N\rN N

Cl Cl

B-133

97 1. 2-EE2-9-(4-(1-HE-4-(EF

HO. _.OH CF3
CF, B

o.__F N/g
S
N OYY Ly
\N PA F 0o \
\
0 XPhos Pd G2, XPhos " \(HNk'ﬁl

K3PO4 < | =
N N
£t 2 7
FYO N
|
F N~

1-631

ST 2| ")-1Fo| v thE-2-4) Wl & )-6-(H Eo}r]=)-7,9-H 30| =2 -

BIFFT-8-2
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[1597]

[1598]

[1599]

[1600]

[1601]
[1602]

[1603]

[1604]
[1605]

[1606]

[1607]
[1608]

S==35| 10-2708936

EtOH(20010) <] %%FAl B-133 (13.30mg, 0.030mmol)e] HENS wdolml & (EtOH 5 33 £%F%, 1.0 nL,
8.0mmol) o2 AHzlstar, I WHEES 50TolA 96417 BoF 7ldasint. Aex] WA & 3ubg 24S

An 2EY ool AARL, FFES LW FHAES (600403 Et0Ac (600u0) Abolo] EAAT. 7]
F& BRI B0Ae (600u)9] Al 2 FEE} 2T 2FH FEEL Ao 259 st FHAA 144
2~ S B -9-(4-(1- T D -4-(E2) EF-2 2o &)~ 1-0] 1|5 -2-21) ¥ 2 )-6- (v o} v 1) 7, 9-T) s o] 1= -/ T 91

E_
=
8% S5,

g 2. 2--(HEZEF 2 EA)IAYI-3-9)-9-4-(1-HE-4-(EEZZ o 2r&)-1Fo| v }=-2-2 )& )-

6-(r g otr =)-7,9- ‘;]3]-°]‘Zi 8T -8-2

A 279 wiEl 2-(2-(HEF L 2H|EA) Y d-3-9)-9-(4-(1-HE-4-(E ZF 2 2W g )-1F-o] vt} =-2-
)y d)-6-(HEoln] = )-7, 9-T] 5}o] = 2 -8F-FH-8-2([-531) S 2-F2E-9-(4-(1-HE-4-(Eg|EF o2 E)-
1ol m|thE-2- ) wild ) -6- (M| & o}n] 1 )-7  9-T] &l o] = 2 -8l-F H -8-2 © Z HE FE&9 T LCMS Rt

(min):1.4897, m/z 547.4393 [M+H] .

2-(2-0] A Z 2B Y)-9-(4-(1- P-4~ (EF ZF 2o &)-1-0] 7] hE-2-2 )& )-6- (s Do} )7, 9-T] g o]
=2 -8FFH-8-< (I-532)

S
jeees o

1-5632
Ao 490wl 2-(2-0]lAZ2EAY)-9-(4-(1-WE-4-(ET ZF 2 E)-1folntpE-2-d) Ml 2 )-6-(HE
o} 1 )-7,9-T) o] = -8 F 2l -8-2(1-532) S A|=3kSITh. LOMS Rt (min):1.719, m/z 522.4 [M+H] .

6-(tHobr] = )-2-(2-0] 22 2 F 3 d )-9-(4-(1-HE-4-(EF EF L2 E )- 1o v th&-2-4 )4 )-7,9-t] &
| =2 -8F-FH-8-& (1-533)

ey
S

1-533
Ao 490wl 6-(gH "ol )-2-(2-0] AZ 2 A H Y )-9-(4-(1-HE-4-(E ZF 2 2 )-1Fo|u|t}=-
2-91) WA )-7,9-T] Bfo] = 2 -8 721 -8 (1-533) S A1 %3+ th. LOMS Rt (min):1.8268, m/z 536.5 [M+H] .
6-otAE -2-(2-0] A X 28 ¥4 )-9-(4-(1-v g 4-(EF ZF Q2 d)-UFo|v|t}&-2-9 )Wl A )-7,9-t Flo| == -
8H-FH-8-& (I-534)

CF3 CF,
SnBu;

CF;

A

N N N

- - o \

\ P4l (PPh ) \ Ex. 27
o] 2 3)2 o] O HN
HN"( —— o HN"( > MN
N |
= N.__N

N A 1 M e 2

N\fN Nl\fN
Cl Cl

B-133 1-534

B 1. 6-opA9-2-F22-0-(4-(1-F|P-4-(Ee BT 0 2 u])-Vroln|thE-2-9) N =)-7,0-t] ol S 2-FF
-8-2
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[1609]

[1610]

[1611]

[1612]

[1613]

[1614]

[1615]

[1616]

[1617]

[1618]

==0dl 10-2708936

o

ZHAl B-133 (13.30mg, 30 gmol), PdCl,(PPhs), (4.21mg, 6.00gmol), TI=AH(200u) 2 E]HF
I 100TColA 2047 Feb srdsiiey. W
E ZFodlol= (80, 39.9 mmol)E A3}
3, FE AelaE EtOAcE AR A, 7715
et 23E fU1ES 2a 2E" 3§
FES oFHES0p) o &3A17]13L, p-EFelEELY d58E (30.0 wol) 2 AP sSlt). vke-
2.5A1%F ¢ 7HERE te, FAA WAA 6-opE-2-2 2 2-9-(4-(1-ME-4- (B EF o2
2-9)wl A )-7,9-t] o] = 2 -8H-FF A -8-&-& FE3I3T).

g
o7 2. 6-otHE-2-(2-0]AZ 2 IHH)-9-(4-(1-HE-4-(E ETF e 2 €)-Vrol v t}E-2-9) Wl 4 )-7,9-t] 3}
ol=2-g-F-8-&

AN 270 wel 6-olAE-2-(2-0o] AZ 2L Hd)-9-(4-(1-HE-4-(EFZF 2 E)-1/Fo|r|thZF-2- )wil 4 )-
7,9-tstol =R -8 F U -8-2(1-534) & 6-obE-2-F R 2-9-(4-(1-WE-4-(EgEF 2w d)-11-o] v v}&-2-
o)l A)-7,9-t] 8o =2 -8H-F -8 0 ZHE FESGTE. LOMS Rt (min):1.8742, m/z 535.449 [M+I] .

2-(2-01 22X 2834 )-6-H B -9-(4-(1-HE4-(EF EF L2 E )-UFol v t}E&-2-¢ )Wl )-7,9-t]slo| == -
8H-FH-8-& (I-535)

CF,
CF. CF.

; : "y
NN NN LN
N N 0 A

o) \ NaOCHs o \ Ex. 52 un—

HN‘/< - HN—(/ O AN

cl N EtAl 1 o N EtA| 2 [
Yg( | ~ N. N

7~
" e
Cl Cl
B-133 1-535

g 1. 2-222-6-WEA-9-(4-(1-HEd-4-(EZEZZ 0 2re)-1/Fo|nt}&-2-A )Ml A )-7,9-t] &0 =2 -gFF

TAlA 3A1ZF Fot 7tgstint. A7bA] WAz & 3aa 248
Asti, FFES 3tE FEFER(600 10)3 EtOAc (600xL) Atolo] E&stgitt. 7
(600p)o] Al 2 FE2EI 23

=
AT 2YF FERS Aa 2EY ol FEAA WAA 2-FER6-5A -

9-(4-(1-F D-4-(E &) FF 9. 2| &)~ Lo v T} E-2-9 ) {1 4)-7,9-T) ko] £ 28I 1 -8-2-& +5 35Tt

A 2. 2-(2-olAX 2 d)-6-mEA-9-(4-(1-vE-4-(EEF e 2 H€)-VFol v t}E-2-¢) 2 )-7,9-t] &
olEZ-8FU-8-£

AAld 260 wel 2-(2-°] A2 AH Y )-6-HEA-9-(4-(1-HE-4-(EQ EF 2 e )- 1ol tpE-2-d ) & )~
7,9-tate| =R QI -8-2(1-635) & 2-2 R E-6-M5A-9-(4-(1-H D -4- (BT EF 2 2 e)-1Fo] v thE-2-
o)A )-7,9-T]8fo] =R -8 Fel-8-2 0 ZHE FHASFATE. LOMS Rt (min):1.8267, m/z 523.4315 [M+] .
AAd 50, 9-(4-(1-o|AZ2F-5-WE-1Fo|ntfZE-2-4 ) A )-2-(2-0] AX 2 U )-7,9-1 0| = 2-gFF -
8-2(1-536) E 9-(4-(1-0| AT 2 -4-vE-1o| v }E-2-A ) Hl A )-2-(2-0| 2 Z 29 ¥ d )-7,9-Y 30| =2 -FF
F-8-2 (1-537)
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[1619]

[1620]

[1621]

[1622]

[1623]

[1624]
[1625]

[1626]

[1627]

[1628]

SS=50dl 10-2708936

\
q>§< Br)\ - NN N\/g
o B-o0 on\N)\ & N
B-85
HN”{NJ@ XPhos Pd G2 ;N\.:N HN—{ -
Y 8 e

\ NaOH, CsF N._N '

_N ' % ~-N

Aol B B97)oA g@r|Ha fA4F 20 ol DEH FHA, F7+4 B-85 (200mg, 0.99mmol), =7HA B-
79 (50% <%, 931mg, 1.98mmol), XPhos Pd G2 NaOH(120mg, 3.00mmol), Al¥F Z=F < 2to]=(300mg, 1.98mmol),
1,4-01 548 nl) B (2 mL) ] EFES 160TCHA 308 &< wikelgict. AL27A] YA &, F5¢ &
FES HNF sl FEFA7], EFH-TLC (10:1 DCM/MeOHE  &e3HE  AAsta, E3F-HPLCE F71=
AA AT, YA ANE BH-7]1F HPLCE Bsle] 4.2mg(2%)9] 1-536S WA u3EZA] g
24 .2mg(11%) ] 1-537& WA P EZA F533IT).

=2
=2

1-536 1-537

[-536 (712 HPLC A&+ AIZF = 23.6 min): MR (400 MHz, CDCl3) & 12.24 (br s, 1H), 8.19 (s, 1H),

7.56-7.51 (m, 5H), 7.48-7.36 (m, 2H), 7.34-7.23 (m, 1H), 6.96 (s, 1H), 5.14 (s, 2H), 4.65-4.58 (m,
1H), 3.48-3.41 (m, 1H), 2.43 (s, 3H), 1.48 (d, J = 7.20 Hz, 6H), 1.18 (d, J = 6.80 Hz, 6H). LCMS Rt

(min):0.94, m/z 467.2 [N+H] .

[-537 (71"¥ HPLC A& AlZF = 11.37 min): I NR (400 MHz, CDCl3) & 8.14-8.12 (m, 1H), 7.70-7.62 (m,

2H), 7.62-7.50 (m, 3H), 7.47-7.35 (m, 2H), 7.26-7.21 (m, 1H), 6.84 (s, 1H), 5.20 (s, 2H), 4.55-4.49
(m, 1H), 3.46-3.39 (m, 1H), 2.31 (s, 3H), 1.42 (d, J =6.40 Hz, 6H), 1.17 (d, J =6.80 Hz, 6H). LCMS

Rt (min):0.94, m/z 467.2 [MH] .

AN 5L K(2-(4-((2-(2-0) 2 Z 2 A D)-8-52-7,8-Tl o] =204 FU-9-2) D)o d)-1-H Y- Lol
T} -4-9 )olH EoH] = (]-538)

N/YNOZ \N/§/NHz \N/XIN)/
=N _
(o] o) o o
(HNK‘(/{N\@\ Hy, Pd(OH),/C HHN\‘fN\Q)\ AcCl, TEA “N"/{q\g
A S - - .

| X
EtOH, HCI |

N 2N NN A 2 NN
= |

1-538

P 1. 9-(4-(4-opv] =-1-H & -1Fo| | fE-2- ) M F )-2-(2-0| A Z 2 A H H)-7,9-T d}o| =2 -gFF1-8-2

25 mL T viE S (DAl 5090 whEl FHA B-79 ¥ B-122Z2H-EH £5FH) 2-(2-o|AX=2EHd)-9-
(4-(1-"gd-4-YE 2 -1l-o| | t}Z-2-9 ) 2 )-7, 9-T] slo]| = 2 -8H-F U -8-2 (80mg, 0.17mmol), EtOH (2 mL),
PA(OH)2/C (A%t A2] 20 %wt PA(OH)., 55mg) ¥ &FF ©4H0.05 mL)S FACh. A7) k=39 271 &
AEATEH. 1S EFES 25TAA 18AIZE &t wwtslgitt, v ¢8-S st IF 3tol §FAA 80mg
(MAA)E 9-(4-(4-o}n =-1-HF-17-0] v t}Z-2- ) H A )-2-(2-0] AL 2 A | Y )-7 9-U] 3}o]| = 2 - FH-8-2
o FA pPERA FE590. NS (ES) m/z 440.2 [M+H]' .

B 2. W(2-(4-((2-(2-0l 22 B D) -8-%2-7,8-T| st E2 - FR-0-) W) oA d)-1-w W -Lr o] H]ThE
—4—% 2°|:"1 EO':U'E_

25 ml T vie kA 9-(4-(4-obr]) - 1-w e - 1o gpE-2-d )l A ) -2-(2-0]| A2 2 I ¥ d )-7,9-1] 3} 9]
E2-8F-FH-8-2 (80mg, 0.17mmol), DCM(2 mL), EZol€o}dl (52mg, 0.5Immol) % olAE F=Tol=
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[1629]

[1630]
[1631]

[1632]

[1633]

[1634]

[1635]

[1636]
[1637]

SS=50dl 10-2708936

(16mg, 0.20mmol)E FIth. WHS ZFES 25TolA 0.5417F &9t wdkslsiyh, Wk E3HES DCM (10 mL) &
s|Mstar, o]F & (5 mLx3)E AAstaL, FF IMUEF oA dARA7)a, AFA7|a, gl JF sl
A EEAAT. AFES prep-TLC (1/20 MeOH/DOMS. & €81 E) & AA S, WAHES prep-HPLCOl &) 712
AASe] 3.6mg (4%)2] MN(2-(4-((2-(2-0|AZ R H Y )-8-2 -7, 8-T3lo| =2 -9-FH-9-2) v &) 7 d )-1-
g-1fo| ] E-4-2) ol H Eol = (]-538)< WAl mAE=A S39th. H NR (400 MHz, DMSO-dg) &
10.35 (s, 1H), 8.40 (s, 1H), 7.66-7.59 (m, 2H), 7.51-7.48 (m, 1H), 7.45-7.34 (m, 4H), 7.29-7.19 (m,
2H), 5.08 (s, 2H), 3.68 (s, 3H), 3.49-3.37 (m, 1H), 1.97 (s, 3H), 1.08 (d, J = 7.20 Hz, 6H). LCMS R,
(min):1.0041, m/z 482.43 [M+H] .
AA 52. 9-(4-(1FY&E-4-9 ) d )-2-(2-0) A2 Z 294 )-7,9-T) o] = 2-FFFH -8 (I-539)

H

N

N

=T
/

Br
0 o /~NH \ /N o]
HN i § BN
(K.ju #:o _CN HN-fo Ex. 32 =
I e L

N
AN N (&(
N\(” Pd(dppACy CHaClo, KoCO3 [ A2 NN
cl £/1,4-CIS4, 100 °C N\fN
B-62 kA 1 Cl

1-539

24 1. -4~ FE-4-)W1R)-2-F22-7,9-13}o| == -8H-FH-8-2

Ao B84 BIVIE @781 §X" 100-mL T wbet Zda=e, F30A) B-62 (150mg, 0.44mmol), 4-
(4,4,5,5-HEZHE-1,3,2-To]| SA R ET-2-A)-1H-9 2= (103mg, 0.53mmol), Pd(dppf)Cl, CHCl, (40mg,
0.049mmol), EMFZE (190mg, 1.37mmol), (2 mL) 2 1,4-t]22H(20 mL)e] EFES 100TCoA 244 7F ot
e, ALt WziAZ 3 6k EEES JF sl HEA7|a AYsbA aEntEaf e (301
EtOAc/PER &23h) = AAIste] 115mg(80%) 2] 9-(4-(1H-T]2h&E-4-)ul A )-2-F £ 27 9-T]3lo] = Z-8H-FF 21~
8-29 =aqluh. NS (ESI) m/z 327[M+H] .

g7 2. 9-(4-(UFH#FE-4-Q) A )-2-(2-0] 2T 2P Hd)-7,9-T] 30| = 2 -gH-F 8-

AAd 320wl 9-(4-(1FF FE-4-9) i 2 )-2-(2-0] A Z 2 A Hd)-7,9-t]s}o] = & -gf-F & -8-2(1-539) &
9-(4-(1F7) 2} E-4-9) M A )-2-2 2 27 9-T] o] E2-gF-Fel-8-L 02 HE 5%k, 1 MR (400Miz,
CD,OD) & 8.31 (s,1H), 8.05-7.77 (m, 2H), 7.56-7.49 (m, 2H), 7.49-7.35 (m,5H), 7.30-7.20 (m, 1H), 5.13

(s,2H), 3.31-3.20 (m, 1H), 1.12 (d, J =6.80 Hz, 6H). LCMS Rt (min):1.27, m/z 411.2419 [M+H]+.

2-(2-0] 32 2 Y3 d)-9-(4-(1-(} 2] -4~ )-1H-3] 2} Z-4-2 ) WA )7, 9T} 8}o] = 2-8f-FA-8-2 (I-540)

NH

N
/
N
N
< o

NJN/EO

H
1-540

TAH o R AAe] 51 Ao 3690 uwhe} 2-(2-¢]AZE AN Y )-9-(4-(1-(F A YD -4-L)- 1T }E-4-L)Hul
A)-7,9-t)3to| B2 -8 FH-8-([-540)S  rert-F€  4-(4-(4,4,5,5-H|EgtuE-1,3,2-U] AL R E2-2-9 )-
9 etE-1-2) 9 v ] t-1-7t 2 B A glo] ER R E 4S3hdvh. H-NR (300MHz, CDsOD) & 8.32 (s, 1H), 8.04

(s, 1), 7.83 (s, 1H), 7.58-7.49 (m, 2H), 7.49-7.35 (m, 5H), 7.31-7.20 (m, 1H), 5.12 (s, 2H), 4.42-
4.27 (m, 1H), 3.31-3.20 (m, 3H) ,2.94-2.75 (m, 2H), 2.24-1.90 (m, 4H), 1.12 (d, J = 7.2 Hz, 6H). LCMS
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[1638]

[1639]

[1640]

[1641]

[1642]

[1643]

[1644]

[1645]

[1646]

[1647]

S=50dl 10-2708936

Rt (min):1.06, m/z 494.3673 [M+H] .

2-(4-((2-(2-0) A2 X 29 H Y )-7-Wd-8-&4-7,8-Uslo| =2 - Fa-9-A) v &) ¥ D )-1-v| D -1-o| u| T} = -4~
JI2HYUEZ (I-541)

°J§L N_ J@) J@(L
T e

P(4 -F-Ph)s Pd(PPhs)s |

N.zN Pd(OAC),, KoCO3 ~ N
t?zj/l\\ EtA 1 t?fj/J\\ kA 2 t?fj/i\\
B-86 1-541

9 1. 9-(4-(4-B 2R -1-vE-1Fo|utE&-2-4 )il 2 )-2-(2-0]| A X =2 P d)-7-H&-7,9-U3|o| =2 -FFF T -
8_.9_

R

A Bo7] &, THF 9 ZEE(11) olAHIOIE (3.99mg, 0.018mmol) T EA(U4-ZFo2dd)Exd
(11.23mg, 0.036mmol)e] &Ne THF F<o 7+ B-86 (172mg, 0.355mmol), 2,4-TiH 2R -1-wE-1H-o|n|t}
(85mg, 0.355mmol) H 1AFZ-E(377mg, 1.775mmol)S H2 1.5 mL ¥ nvlo]do] H7lsidet. 1 EFES 80
TollA 16412 &<t 7FE e tha, 110TolA 16A17F &<k 7Hgetivt. 3y 22 st kel AAstaL, &
=& 1 N NaOH(0.5 mL)9F EtOAc(0.5 mL) Abelell &3t} #71S& welstal EtOAc(0.5 mL) 2 /452
HA FE23 2Fsith. JAWd =24& 7S stollA AASe vABA 9-(4-(4-BE2R-1-wd-1H-o] 7| vh&-2-
Ay )-2-(2-0o] a2 d)-7-vd-7,0-1]3}o| E2-U o) EZ-8H-F -8 F53}1L, 015 v wAl
A1 AR AREBESlTE.

A 2. 2-(4-((2-(2-°0] A= 2B HY)-7-E-8-&4-7,8-T]de| =2 -gFFH-9-A) &) ¥ d )-1-H & - 10| 1]
gE-4-Jl2RUEY

A 259 @A 50 whEl 2-(4-((2-(2-olAZ 2 d)-7-HE-8-54-7,8-T 3o = 2-9H-FH-9-U ) v & ) o
D-1-wE-1H-o|rgE-4-7I2R Y EZH ([-541)& 9-(4-(4-B2R-1-E-11-o]u|t}&-2-A )il & )-2-(2-9] &=
T2 AHd)-7-"E-7,9-Uslo| EZ2-8H-F 8- 2 HE WA uPEZ A A3 ch. LOMS Rt (min):1.5166,
n/z 464.416 [M+]"

MURN

S

2-(2-Alo| 22 X 2994 )-9-(4-(5-(3lo| =AW & )-3-H B -1 H &E-1-¢ )il A )-7,9-t S| =2 -gF F 3 -
8-2 (I-542)

Et02C °H

KQN\N/
NN
Iy N>=°

H

(o2 AAd 18 ¢ 329 whg} F3HA] B-330. 2 RE ZAlH) oY 1-(4-((2-(2-Ale] 22228 Hd )-8-%
2-7,8-tslo| =2 -9i-FH-9-d) e Hd)-3-H -9 2E-5-Ft 2B Aol ES Ao 3o u}e} 2—(2—A}°1
FRZ 2P d)-9-(4-(5-(Bto]| =5 A W ") -3-m - 14-9] 2}&-1-Y )il ) -7, 9-T] Sfo] = 2 -8 71 -8-2 (I~
542) zAGHE ]l AFgagith. M NMR (400 MHz, CDOD) & 8.33 (s, M), 7.58-7.49 (m, SH), 7.35-7.32

1-542

(m, 1H), 7.26-7.22 (m, 1H), 7.09 (d, J =7.60 Hz, 1H), 6.28 (s, 1H), 5.21 (s, 2H), 4.48 (s, 2H), 2.29-
2.23 (m, 4H), 0.67-0.62 (m, 2H), 0.52-0.49 (m, 2H). LCMS Rt (min):1.2017, m/z 453.41 [M+H]ﬂ

e 4-(1-(4-((2-(2-0| 2T 2 ¥ 9 )-8-82-7,8-T] 30| =2 -9f-F2-9-2) v d) # Q) - 13| 21 =-3-Q ) 9 o] &]
d-1-7t2 5| E (1-543)
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[1648]
[1649]

[1650]

[1651]
[1652]

[1653]

[1654]

S=50dl 10-2708936

©¢ A STIE I @ s :
>:° Eta ©ikr LN N/[ko/

1-431 1-543

2-(2-0] 22 238 ¥9d)-9-(4-(3-(I 9 2| d-4-D)- 13| e}&-1-9) Wl d)-7,9-t] sro| == -8i-FF el -8-2  (1-431)
(50mg, 0.10mmol), Eo€olwl (30mg, 0.30mmol), TJEFEZEMWEr (10 mL) % WY FEZE=Zwo]E (11.3mg,
0.12mmol1)¢ €NE 0ColA 30% o+ wukdt tfs, 2F stolA F=H2AHTH. AFES B3F-HPLCE B A8}
20mg (35%)¢ wE 4-(1-(4-((2-0]| AZ 2 d)-8-24-7, 8-t dto| = 2-9F-FH-7-L)H ) #d d)- 149 2} =-
-y F | e-1-7 22 A g o] B (I-543) 2 WAl waZ 2 F=3590. H NMR (400 MHz, CDCly) 6 9.75 (br

s, 1H), 8.35 (s, 1H), 7.78 (d, J = 2.5 Hz, 1H), 7.59-7.56 (m, 5H), 7.47-7.41 (m, 2H), 7.31-7.26 (m,
1H), 6.24 (d, J =2.40 Hz, 1H), 5.17 (s, 2H), 4.20 (br s, 2H), 3.71 (s, 3H), 3.52-3.45 (m, 1H), 2.97-
2.87 (m, 3H), 2.05-1.96 (m, 2H), 1.75-1.59 (m, 2H), 1.23 (d, J =6.80 Hz, 6H). LCMS Rt (min):1.66, m/z

552.3149 [M+H] .

2-(2-(1-3lo| =& A E) ¥ 2 )-9-(4-(1-HE 4 (EF EF L 2WE ) - o vt E-2-4 )il A )-7,9-g o] =2 -
SH-FH-8-2 (I-544)

FsC
SN FsC_n OH
/N T\
N | NaBH, N
| | N
N N—
MeOH ]
0:<N O:<N <« N
H
1-38 1544

S 2ug)-1H-o|nt}ZH-2-2 )Ml & )-7,9-t] 5} o] = 2 -8H-F U -8 (I-
EF HEsdtol=glo]= (3.9mg, 0.10mmol)o2 A 2|&bar,
g E3ES E(Q )R MSal DM (3X2 mL) o=

38) (50mg, 0.10mmol) = wEFS(1 3}
F53 B8NS F9 2LolA 18AI1ZF & Wk

(2-olAE A )-9-(4-(1-WE-4-(EY &
mlL) e

T
FEIUT. 7SS 2L, F4 UEF AHE Aox AXRA7IZ, A7 E AF stollA sF3SlH.
AFES BF-HPLCE AAIE] 13.9mg(28%) ] 2-(2-(1-8o]| =2 Ao &) d)-9-(4-(1-HE-4-(ETZF S =y

g])-1-o] 1t} Z-1-2 ) ul 4 )-7,9-T] sto] = 2 Q- -8~ (I-544) S WA uHEZZA SS9tk H NR
(300 MHz, CDOD) & 8.38 (s, 1H), 7.75-7.60 (m, 7H), 7.52-7.47 (m, 1H), 7.41-7.38 (m, 1H), 5.27-5.23

(m, 3H), 3.78 (s, 3H), 1.40 (d, J =6.60 Hz, 3H). LCMS Rt (min):1.2633, m/z 495.4 [M+H]+.

A A& 53: USP1 A4 U3t FH|F-2049 110 4,

HTS ¥4L 20mm Tris-HC1(pH 8.0, (1M Tris-HCl, pH 8.0 &< Corning 46-031-CM)), 2mm CaCl, IM @3z
| Sigma # 21114) 1mm GSH(L-ZFE}E] 2 3+d%; Sigma # G4251), 0.01% Prionex (0.22im <33}, Sigma #

G-0411) 2 0.01% E2]= X-100& ¥& HF 20 wo 8] ¥4 dFe= LU, 25 k= 92
-20°Col A DMSOOll 10mm= Ag= A, 24 A Adl 1 /8 Ao, 2m AlF SFEs B4 Sl E(SA,
A&7, Corning # 382000 A ®ujstir -20CelM SAAZT. AR 29gd 84 Ed0lES F4d0

ALNA 7HEA st 2383S 98], 100 nLo 2meS HF 2389 H% 10mm (DMSO = 0.5%)
2 Ak Eofsisic. o] EAlo|lX FA(USP1, USP1(1-785, GG670, 671AA)/UAF1(1-677)-Flag, Viva)e ZH=E
FE 100pMel k. #% 714 (Ub-Rh110, FHBHA-2Zo9 110, R & D A=® # U-555)¢ HX+ [Ub-
Rh110]<<Km©o & 25 nMolAt}. 10u9] 2x &AE 2XUb-Rh1103 T Alo] TE 10 ] 2XUb-Rh110 USP1E3}H3HE
EdolEd  FH7lelr] 40%  Hel USP1d ffm AL EjekE BA ZEo]E(IEER AP 2usE)d)
718k}, ZYO|EE 458 HoF Ao 2B (stacked)dte] A 2|5taL, ¥F-S Envision(485 nmoll A
o]7] & 535 nmollA] W& Perkin Elmer) X+ PheraSTAR(485 nmollA ¢17] & 535 nmellA] W& BMG Labtech)
oA 53T
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[1655]

[1656]

[1657]

[1658]

[1659]

S=50dl 10-2708936

& (G ATE 918, 20mm Tris-HC1 (pH 8.0, IM Tris-HCl, pH 8.0 & Corning 46-031-CM), 1mm GSH(L-

ZZEE L 9% Sigma # G4251), 0.03% BGG(0.22pm ©1¥}%¥, Sigma, # G7516-25G) 2 0.01% EZE X-
100(Sigma, # T9284-10L)& 3¥Hrate 24 kA= 15 HE §Fo= 2t #4415 I, HAF A3
5 WU7F 25m~11 nM HEE 25mm~1.3 nMo] E == DMSO F 8-F¥CE W 10-¥QE 3] AL 3Ado] 1
2B %S 24 Z g o]E(Perkin Elmer, ProxiPlate-384 F Plus, # 6008269)0] wg] Eujatich. o] EAld]
A &4 (USP1, USP1(1-785, GG670, 671AA)/UAF1(1-677)-Flag, Viva)el FHZF =& 25 pMoldu. #HF 712
(Ub-Rh110, fR]EH-2Zobd 110, R & D A =® # U-555)¢] HX+= [Ub-Rh110]<<Km©&. & 25 nMo] AT}, 5.0
2x AAE USP1Z 308 H<oF AbA wjekst 24 Zeo|E(3gER Abd ~¥lsgd)o A3 thg 5ue] 2xUb-
Rh110 & &4 Zd@lelEe] H7letoleh.  5ue] AA §M(FEA 4F N (A 1vh, # 251275-5006) ] 10mM A4k
o HF Fx) Aol THIES A2oA 208 st ATkl wigsiitt. F4S Envision (485nmell Al of7] 9
535nmell A WZ; Perkin Elmer) ¥+ PheraSTAR (485nmellA] o 7] 2 535mmoll 4] ¥}&; BMG Labtech)oll A &8}

T 24 g BRo s, dielHE syl WgAed Zlxste] dixe A3 vuste AAeRA RIE T
%inh = [1-((FLU - Aver, ) / (Aveyign — Avery))1Xx100, 91714 FLU = SHE &34, Ave,, = 84 XTI oA
FH4(n = 16) £ Aveyig= DMSO W22 Ht PFF(n = 16). I1Cyp #ES Activity Base 22X E o] 7]
of 23E ] v BT 4WF ZX2E Y S Fe] FA g o] AAEHATE. IDBS XE tAte|y RE
205. HlolEE #W 2 »YE (Levenburg Marquardt) ¥i8]ES Ag3}1o]

o

X 19. USP1 HAo doja] B JIA NG9 313E9 USP1 &4 . ++++= oF 50 nM w7k 1G5 YER AL, +++
£ 9F 50 nM¥F <F 200 nM AFolQ] IC;pe YERNAL, ++i= 9F 200 nMd} oF 2im AFol9] 1CsS YERNIL, +i& 2me
2938 G YERAT.

[& 19]

3132 (Copd) | USP1 | | 33HE(Cmpd) | USP1 | |22 (Copd) | USP1 | | 3H3HE(Cmpd) | USP1
Hs ICso ik-A 1Cso Likea ICs0 e ICso
I-1 +HHH+ 1-16 + I-31 HHH 1-46 +
1-2 HHH 1-17 + 1-32 H 1-47 H
1-3 + 1-18 + 1-33 +HHH 1-48 +HHH
14 + 1-19 + -84 |+ 149 |+
I-5 + 1-20 + 1-35 |+ I-50 |+t
1-6 +HH I-21 +H 1-36 + I-51 H
1-7 + 1-22 +H 1-37 +HH+ 1-52 +HH+
I-8 +H 1-23 +H I-38 +HH 1-53 H
I-9 + 1-24 +H 1-39 +HH 1-54 +H
I-10 +H 1-25 +H 1-40 +HH 1-55 H
I-11 it 1-26 HH I-41 +H 1-56 Ht
I-12 + 1-27 +H 1-42 +HH 1-57 +
1-13 + 1-28 + 1-43 +H I-58 |+t
I-14 +H 1-29 + 1-44 - 1-59 +Ht
1-15 + 1-30 |+ 145 |+ 160 |+t

- 304 -



[1660]

5}3HE (Cmpd) | USP1 | | }3HE-(Cupd) | USP1 | | 335 (Cmpd) | USP1 | | 8+3HE(Cmpd) | USP1
s ICso M3 ICso ik ICso U ICso
1-61 +H 190 |+ -119 | ++ 1-148 H
1-62 + 1-91 +H [-120 |+ [-149 | ++
1-63 HH 1-92 + I-121 + 1-150 H
1-64 +H 1-93 +H 1-122 + 1-151 +
1-65 +HH 1-94 +HH 1-123 +H 1-152 +HH
1-66 + [-05 |+ I-124 | ++ 1-153 +
1-67 HH 1-96 +HHH 1-125 +H 1-154 +
1-68 +H 1-97 + 1-126 +HH+ I-155 +H
1-69 HHH 1-98 HH 1-127 +H 1-156 +
1-70 HH 1-99 +HH 1-128 +H+ 1-157 +H
I-71 HH I-100 H+H I-129 HH 1-158 HH
I-72 + [-101 |+ [-130 |+ 1-159 H
I-73 HH 1-102 + [-131 |+ 1-160 | +++
1-74 +H 1-103 +H 1-132 |+ 1-161 +H
I-75 +H 1-104 + 1-133 +H 1-162 +H
1-76 HH 1-105 H+H 1-134 +H+ 1-163 H4
1-77 HH 1-106 +H+H 1-135 +H+ 1-164 +H
I-78 HH 1-107 + 1-136 | ++ 1-165 | ++
1-79 HH 1-108 +HH 1-137 +HH 1-166 +HH
1-80 HH 1-109 +H 1-138 HH 1-167 +H
1-81 HH I-110 H+H 1-139 +H+ 1-168 +H
1-82 +H 1-111 +HH 1-140 +H 1-169 | ++++
1-83 HH I-112 + I-141 + 1-170 HH
1-84 HH I-113 +HH [-142 + I-171 +H
1-85 +H I-114 +HH 1-143 + 1-172 HH
1-86 + [-115 |+ I-144 + [-173 |+
1-87 +H [-116 | ++++ [-145 |+ [-174 | +++
1-88 + [-117 +HH 1-146 +H+ I-175 HH
1-89 + I-118 +HHH 1-147 +H 1-176 +HH

- 305 -
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[1661]

3}3HE (Cmpd) | USP | | 3}8E(Cmpd) | USPL | | 3}HE(Cmpd) | USPL | | 3+8HE(Cmpd) | USP1
HE 1Cs0 WE ICs HE 1Cs0 HE ICso
1-177 HHH 1-206 HHH 1-235 + 1-264 +H
1-178 HHH 1-207 HHH 1-236 HHH 1-265 +
1-179 +H 1-208 HH 1-237 HH 1-266 +H
1-180 +H 1-209 HHH 1-238 + 1-267 +
1-181 + 1-210 HH 1-239 + 1-268 +HH
1-182 + 1-211 HH 1-240 +H 1-269 HH
1-183 + 1-212 HH 1-241 + 1-270 +
1-184 HHH 1-213 + 1-242 + 1-271 HH
1-185 ++++ 1-214 ++++ 1-243 ++ 1-272 +++
1-186 HH 1-215 HHH 1-244 + 1-273 HH
1-187 HHH 1-216 +H 1-245 + 1-274 +H
1-188 HHH 1-217 + 1-246 1-275 HH
1-189 HHH 1-218 + 1-247 HH 1-276 HH
1-190 +++H+ 1-219 ++++ 1-248 ++ 1-277 ++++
1-191 HHH 1-220 +H 1-249 + 1-278 +H
1-192 H 1-221 + 1-250 +H 1-279 HH
1-193 HHH 1-222 + 1-251 + 1-280 HHH
1-194 H 1-223 +H 1-252 +H 1-281 HH
1-195 HHH 1-224 +H 1-253 + 1-282 +H
1-196 HHH 1-225 +H 1-254 + 1-283 HH
1-197 ++ 1-226 +HHH 1-255 ++H+ 1-284 ++
1-198 ++++ 1-227 ++++ 1-256 ++++ 1-285 ++
1-199 ++++ 1-228 +++ 1-257 ++++ 1-286 ++++
1-200 ++++ 1-229 +++ 1-258 ++++ 1-287 ++++
1-201 HH 1-230 + 1-259 HH 1-288 +
1-202 ++++ 1-231 ++H++ 1-260 +++ 1-289 ++++
1-203 H 1-232 +H 1-261 +H 1-290 HH
1-204 ++++ 1-233 +++ 1-262 +++ 1-291 ++++
1-205 +H 1-234 + 1-263 +H 1-292 +H
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[1662]

335 (Cmpd) | USPL | | 8FHE(Copd) | USP1 | | 3}5HE (Cmpd) | USP1 | | 3}%& (Cmpd) | USP1
WE ICs0 WHE ICs Eiked ICs s ICs
1-293 H 1-322 +H 1-351 +H 1-380 +H
1-294 +HH 1-323 +HH 1-352 + 1-381 +
1-295 +HH 1-324 +HH 1-353 +H 1-382 +H
1-296 H 1-325 H 1-354 +H 1-383 +
1-297 +H 1-326 HH 1-355 HH 1-384 +H
1-298 + 1-327 +HH 1-356 +HH 1-385 +H
1-299 +H 1-328 + 1-357 +H 1-386 +H
1-300 +HH 1-329 +HH 1-358 +H 1-387 +H
1-301 HHH 1-330 +H 1-359 +H 1-388 +
1-302 +H 1-331 +Htt 1-360 + 1-389 +H
1-303 +HH 1-332 +HH 1-361 +H 1-390 +HH
1-304 +H 1-333 +H 1-362 H 1-391 H
1-305 +HH 1-334 +HH 1-363 +H 1-392 +HH
1-306 +HH 1-335 +H 1-364 +HH 1-393 +
1-307 HH 1-336 +H 1-365 +H 1-394 +H
1-308 +HH 1-337 +HH 1-366 ++ 1-395 +HHH
1-309 HHH 1-338 + 1-367 +H 1-396 +
1-310 HHH 1-339 + 1-368 +H 1-397 HHH
1-311 +HH 1-340 +H 1-369 +HH 1-398 +HH
1-312 HHH 1-341 + 1-370 +H 1-399 HHH
1-313 +HH 1-342 + 1-371 +H 1-400 +H
1-314 +HH 1-343 +H 1-372 +H 1-401 +H
1-315 +HH 1-344 ++ 1-373 +HH 1-402 +
1-316 +H 1-345 + 1-374 HHH 1-403 +
1-317 +H 1-346 + 1-375 HHH 1-404 +
1-318 +H 1-347 + 1-376 +H 1-405 +H
1-319 + 1-348 + 1-377 + 1-406 +H
1-320 +H 1-349 ++ 1-378 + 1-407 +H
1-321 + 1-350 + 1-379 +HH 1-408 +
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[1663]

[1664]
[1665]

[1666]

- 308 -

3E(Cmpd) | USPL | | 3+HE(Cmpd) | USP1 | | 3H3HE-(Cmpd) | USPL | | 33HE-(Cmpd) | USP1
U3 1Cso W3 ICso Cik-R 1Cso HE 1Cso
1-409 + 1-438 +HH 1-467 +H 1-496 +HHHt
1-410 + 1-439 +H 1-468 +HH 1-497 +HHH
I-411 +HHH 1-440 + 1-469 + 1-498 +HHH
1-412 +HHHt 1-441 +H 1-470 + 1-499 +HHH
1-413 HHH 1-442 + 1-471 + 1-500 HH
1-414 +HHH 1-443 + 1-472 +HH 1-501 +H
1-415 HH 1-444 +HH 1-473 +HH 1-502 +
1-416 HH 1-445 +H 1-474 +Ht 1-503 HH
1-417 HH 1-446 +HH 1-475 + 1-504 +H
1-418 +HH 1-447 +HH 1-476 +HH+ 1-505 +
1-419 H 1-448 +Ht 1-477 +H 1-506 HH
1-420 HHH 1-449 + 1-478 + 1-507 +HHH
1-421 +HHH 1-450 +H 1-479 + 1-508 +
1-422 +HHH 1-451 + 1-480 +HH 1-509 +
1-423 +H 1-452 + 1-481 +H 1-510 +H
1-424 HH 1-453 + 1-482 +H 1-511 +
1-425 +HHH 1-454 + 1-483 + 1-512 +H
1-426 HH 1-455 + 1-484 +H 1-513 +
1-427 +HHH 1-456 +H 1-485 + 1-514 +HHH
1-428 +H 1-457 +H 1-486 + 1-515 +H
1-429 + 1-458 + 1-487 + 1-516 +
1-430 +HH 1-459 + 1-488 ++ 1-517 +
1-431 +H+ 1-460 + 1-489 ++ 1-518 +H+
1-432 + 1-461 +H 1-490 + 1-519 +
1-433 + 1-462 + 1-491 +H 1-520 +
1-434 +HH 1-463 +HH 1-492 + 1-521 +
1-435 it 1-464 +H 1-493 + 1-522 +
1-436 HH 1-465 + 1-494 +H 1-523 +H
1-437 +Ht 1-466 + 1-495 +H 1-524 +Ht
3192 (Cmpd) | USP1 | | 332 (Cmpd) | USP1 | | 3HHE(Cmpd) | USPL | | 3}3HE-(Cmpd) | USP1
H3E ICso HE ICso HE ICso HE I1Cso
1-525 HH [-531 HH 1-537 H 1-543 +H
1-526 +HHt 1-532 +HH 1-538 +H+ 1-544 +H+
1-527 +H 1-533 +HH 1-539 +
1-528 + 1-534 +H 1-540 +
1-529 ++ 1-535 H 1-541 +H
1-530 +H 1-536 H 1-542 HH
aT5e
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