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. HIV-1, HIV-2, AFE T-A1E @98 wpol @] A-T(HILV-1), HILV-II, HILV-III, $21¢) WA wupo

(SIV), oM d-a# ulo] A~ (LAV-2), 99 T-BZ YA upo]2) 2~-1(STLV-1), STLV-I1, STILV-III, &%
B-HZ ¥4 (SBL) wholgf 2=, 71 o] Wiy upo]e] 2~ (GALY), & MW wlolg~(BLY), & #gA Wl
vholef 2~ (EIAV), %ol MEW wpo]HA(FELY), A2 WdH nlo]#~(Muly), 27 WdH wlo]#] 2~ (ALV);
Lpalol g £~ (BE 7+d) et #e thE ulolyx 7Y dlEdanteldA(18 vy, 118 g3y, &%
1, AERQl-ul mpele]x~ Bl AdiA|xnte]e]2~); g2 Rute] (Al T2 Hulo]g 2 B-19); TREru}
(AH F5F vbelel= 18 UiA 609, JC H BK wiol#); Z2 upolya(UiFE, AE FE,
, Aol Fa, %, 7Hd T EBE AAE AN = dpele s, mpEpE s E= ORF vlole 2, 7Y
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, B e 2AEY 3 AEEHE FUA B FstafAE WEXET],
, 2R, olntElY, dREY, AYEY, FUEY, 7tE2dxY, Agesxsus A, gE R, Al
Seel, SdeEdd, WERde, AllEREaviuie FRERY

A2 EFL 2, AAENR, HEEHACE, EjQFold, Hlmgxd, Wl

, 1 EXAE,  HUXAlolm,  EEFIAE,  fEFEA,

, BEX EZE, A AR, e wmtolAl, HAFHAL - Fe s

Fimpolal, mEnfolal, wEAER W By giEA] BN, HWEHAE o EXEE, 13-A]~
, 2-CdA, 2-FREUSAotH A 5-olAE Y, 5-EF 0 298} 5-FU, 6-HHIEFH, 6-MP, 6-
Qohd | ofHEM, o}l Et®, otE]kmlolal-D, ol=gulelil®, olEFA®, HHUEZ®R, of1dd
~FEE@E, duaf{i, GREFE, ALINTA, SE]lEdER, d7h-Ae, dAR®, S-EddgE
, 43 JAEHE, dEHEN, oMMEZHH, oluXx®l, olnwuaRHENE ofadee]s ) ofdrE
SMUHAERZE ) ofgH|=AAEA, ofg}-C, offv]~x®, offtel®, olFvYi®, olRnile,
oltl=®, AMEI 4, of=AlEt™  ofxmbElr|upAl, ATRA, ofHlAEI®, olAAJEIY, BCG, BONU, #vhE~dl,
Wk =gk WAL 2 el BEXXAR®, HIZ-FER = BiONU, Ed%At®, Zdovield, REwgzy, FAd%, 24
A1, (225, Z4 F3REY, PREE, FZTEAEZ®, ZEHA-11,7HHAIE | 718™ F5 Zge | 713~
g AR goly | AAYA®, CC-5013, CCI-779, CCNU, CDDP, CeeNU, AlFHIH®, AEAY, F2eRA,
NERRE oz, Zlegiul 3=2EdE, IZ2WA®, (PT-11, A=A, AJEAIZ-U®, AolE4l®, thot
vkzl, o322, e entoldl, HEHEANE &4k, tALEY, th-enko]dl, the-=FHAl SelEREREo)s
FreFalal fExy, g9ede, dyt=E, dael, de-mZ2HEZe, dEEe, dyiil, tZEEs,
DepoCyt™, dAluE}E, GALHELE ofAHo|E | GAlHElE YER XAFOE, "ipé €&k DHAD,
DIC, gedux, ZAeh ZA@, SAFHA, ZAT8A gxxd =ZA)ol ™ DTIC, DTIC-BR®, FEHE®,
O FEU AR, AFYIE™, AUA™ AZAE™ AAFER, Emeyt®, oI Fulal, o] EoEl ot
2R EL . qEREY, cE29Yol L-ofxugpr|uA, o iETFAE, oEE, dEXIAE, JdEXAE,
NEXAE EAFOE, FHA®, dHEF2, RAE®, dAvie, dHAER, 3}&ERYAe, vt
: : d, EFOEe, FUE, EFEEYAe, TR, EFeRsHE(A
2, ZREm=, 294 FUR®, ZH|AETE | G-CSF, AFEd, AAE, AFEF o
, ARz FYPd™M ZFEold®@ ol , GM-CSF, AR, JFPF-F2Y A= AR, FHT PANE
Z2Y A5 AdA, FRHAEE, sEAEe, AAEE, ddde, @AHE R, MM, SolFE®, shel=
Hol®, So|ERFTZE oA HOE®, do|ERIAEE|E, Slo|ERIZEE UJEF AT OE, FolEzmaa
H&E UEF MAMOE, 3lo|E2R2E XAFOE, 3fo|=FA|S-go}, o|BeFRY, o|HIYFRET  ESA
g, ojtinfol A ®, o|thFH|Al o]HAA®, IFN-¢}, olxzmiu= | [L-11, IL-2, owleld wAHolE, ofut}
Z JtE2olu= | CIEFHE Uy QEAE Uu-2b(PEG HEA), AEF71-2, AEFI-11, JEE AR(EH

B =
_\|U_,
T
gl
v
e el
RN

(AT T
R
ry
(m
a0 [y (K
i o

RCA S

jus)

T o =

Mok H

=

=

)

-t
=
>,
o
o
S
|
=)
>,
2
=)
u

jus)

gl

)

—Eﬂ
G, 6-

K}
i
>

—
4
L m

® e
- r_‘_>:“

b

mO

_67_



[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

SIHS3 10-2021-0110566

£ ¢¥-2b), olFA®, ol:HRE, o|REE N, ApdE, JAjZe™M, J|EReAe, SUHIE®, @
S, L-okzvtebriuial, LR, ddelevs, dERE, Farsd, fA#, §F7™, FLEg0|s, fRA7
2", Fogle™ glxxw ofg-C, 94A TH=e, ZHAE, L-PAN, L-AEIR, FIER, FEE
HEI®, vEd@, A, dEgen, dI22gey soleadRdols, HudeEe, H=Ee, w7
®, WAXEE, WAREE otMEHclE, Wded, HAEFY, diny, mada™M vEEAAE, mEET
APlE YEF, WEZdsuER, HWEIEMHE, vErleldl, plEFeRl-C, WENEE, N-ZAEUE,
NIC, MNIX, FZEE2Ae, Y23, FEulelile, wddde, vtdzAd™) mdRe2ae, JEve,
ekl veAtE®, FretsEt™, derrie, J$2Ae, YanEe, d9EEe, d2EY, dFErE,
UHAE®, da HAbE, mUHAR, =REEE, NEHOE, SEHLHE, SEQEE oA HIE, @3
TR, 23202, 23VE, R, 4™ oxdMz, ofZiEe, e, SaeIeE, 32
S, vEeed @md-dg, seERYelE, suRRg, #de, EEsde, s, duolze s
®, PEG AEHE, HArtam2riAl, dadagtsad, PEG-AEE™, PEG-L-o}2~32}7]vhAl, PEMETREXED, HE
Be, Addeid sags, ZHEER, FHEE-AQR, ZHEUEE, Tdsys, ZUEE, TR,
PROCRIT®, ZEHFI®, 7FE2F28 JFHES zts T2 X223 20, FHE®, 544, dEr=0,
drtEdAe, P54, HEAY, 2AE-A@CRIHAE @9-22), ZvjEdad, FHAE, FHREvelAl
oleRFReto]E, AR2HHE, AEAEY LAR®, AARZIfE Y ER-F2HIE, £F-MEEE, 4
#'"d, SPRYCEL™, STI-571, ~ESIE=xA, SU11248, sUEY, FHE®, BHEAE, BaAne, B=1d49e,
EA YR, 940, g2HH®, HEUEE, HEEZH =, BAZF 2, HUXAS, TESPA, 92kn =,
HRUE®R, HHAA®, Eegold, Hegold BEROE®, E|LIAIoE, HIHA®, EHY,
TICE®, EXAIZ®, EXH, Equd, Egde, BEAFEY, EgdafRsy, Eddue, EHEx], EY
2™, EZA52®, TSPA, TYKERB®, VCR, WEH}a™ #lni@, WAC|E®, HAAE®, HA=CE®, H|
opFE™ HgA®e, WEstA", WEstad AHelE, RIZAE Pfs®, WlAAE, H:mdH, vl Bhe
EolE, VLB, W-26, B8, BEIAE, VP-16, F 2@, A2, A=AZ®, AWaA™ AYJtee,
g, Y=L, U4, 2HEe, £ ols T 999 e mMEES XA old FAEA

o=th,

E4 FHolA, TG AA= B 74" viet 22 S4A Hole] XNEE Y3 Edol JAE wuiek 7
2 3EEY A FodE £ duh. B AMEHE 8o "FY-HY AA|(immuno-oncology agent)" 3 E A}
o] W WSS 3, A Z/EE A% =Y Aol AAS KA. A5 S, B 7AE
vie}l 242 SFgEY A TE-HE AAY Fo= o A5 A adE Zdev)

AR ofefollA, Eo 7j&w niel T FEL FU-HY AAE Fosr] dol £xyor Fojdy, AR
SHlol A, Eo V&d vt e SES -9 AAd Al FoHET. dF GEHAA, B V&
H npe}l 2o FgEe Fd-A1Y AAS FolF S £xgor Fojdr)

AR ko A, Elo] 7 wpol e FFEL FAd-Ed AAS dA AP = Yot

TF-AY AAE A5 EW AFEA G5, A, AESY EA B LAY F Y. AR TE-UY A
Aol o= oF WA, A, D Ao EFIRIS EFFSHA|NE o] A EA] Ferh. dF FEHAA, A= dLdEE
gAlolty, AR GEjo A, GASE FA|= ALGs ALY Atgoeltt

A e, FF-AE AAE () A=(es A= £ F8A9 284 == (i) T Al gk A
)
o

[e} 5 h
(3% oA £3) Aze] Ao, o5 & o FA-FolA T AE W

o FREY A9 (super family)(IgSF)e] FAYolt. 3% A= = F% 9
gzt el Fedk 2 B7 oW, °]& B7-1, B7-2, B7-HI1(PD-L1), B7-
DC(PD-L2), B7-H2(ICOS-L), B7-H3, B7-H4, B7-H5(VISTA), % B7-H6S ¥}, 3% A= EE T% A &+
fA40 Agstes & U2 9 4% grts 728 5 TN F84 & A Adsks &Y INF ola, o=
CD40 % CD40L, O0X-40, OX-40L, CD70, CD27L, CD30, CD30L, 4-1BBL, CD137(4-1BB), TRAIL/Apo2-L,
TRAILR1/DR4, TRAILR2/DR5, TRAILR3, TRAILR4, OPG, RANK, RANKL, TWEAKR/Fnl4, TWEAK, BAFFR, EDAR, XEDAR,
TACI, APRIL, BCMA, LTBR, LIGHT, DcR3, HVEM, VEGI/TL1A, TRAMP/DR3, EDAR, EDAL, XEDAR, EDA2, TNFR1, #
HEA o/INFB, TNFR2, TINFa, LTBR, BX=XA a1B2, FAS, FASL, RELT, DR6, TROY, NGFRS ¥3}3it}.

A FHell A, TF-EY AA=, WS weS AT AR, T AXE 23S Asishs AlEI(dE =
W, IL-6, IL-10, TGF-B, VEGF B 7]} WA Apol=rkql) H= T AE B3-S A=3ks Ale]E7kRl0]
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o.
AR Feel A, Beol AL vheh ge HFE L TP A 2FE T AL WS AFF 5 vk,
QY Feel A, FF-AG AAE () T A BYAE A wude] AFA(AT SW, WY BE

Z 1

AsA), S 5W, CILA-4, PD-1, PD-L1, PD-L2, LAG-3, TIM-3, Z¥=¥l 9, CEACAM-1, BILA, (D69, Z=el-1,
TIGIT, CD113, GPR56, VISTA, 2B4, (D48, GARP, PDIH, LAIRI, TIM-1, ¥ TIM-4; &&= (ii) T A% @43
AFakE gwAe] 284, o 59, B7-1, B7-2, (D28, 4-1BB(CD137), 4-1BBL, ICOS, ICOS-L, 0X40, OX40L,
GITR, GITRL, CD70, CD27, CD40, DR3 ¥ CD28Ho]t}.

AF- FEjel A, FF-1G AlAlE N Az gt Al 8o Al Ei= NK AlaEel] tigh 243k =849
ZgAlelth. A5 FElM, FF-1 AAE KRG A&AlolH, o5 =9, 227l

A5 FEAA, TE-HS AAE AAE e GIAFE AISEAY A= AARZA, o= RG7T155(W0
11/70024, WO 11/107553, WO 11/131407, WO 13/87699, WO 13/119716, WO 13/132044) === FPA-008(W0
11/140249, WO 13169264, WO 14/036357)% ¥31stE CSF-1R Z @A @Al 722 CSF-1R 2 &A1= Fgskqt
olel A E A F+=

AR el A, FF-R AL, P BE AT FEAS ABRE(igte) 84, A FEAE FH A
5 AYE e AW, QA L G5 T AEY WES ANHoR 7RIS S olel AlA,
FF VA 87 el A FR W oA HEE Fu=(AF EW, oA £8A Fol (B EW, PILUPI-L
BE A8 AFHIT, Treg® (AF B9, P02 FAZE FA(lF BV, EATIE AL A
Ao G025 WE age] eldl) 17 Ei elAEY, 1009 2e oA 5aE lASAY, T AE oA E

R QA PASE) A, R FF AN HNA W Bys W/ EE G fuE AR A

F-HA AAE= CTLA-4 AdgAlelrt. dF JHdA, CTLA-4 AdA= 234 CTLA-4
oA, ZdA CTLA-4 A& YERVOY(olZeF9h) T Ed ] F 3o},

GHAA, FY-HA AA= PD-1 dgA o, A5 YHA, PD-1 d&8A= F=Uoll 93] FoAE
1-1(Programmed Death-1)(PD-1) F=&Aol] Eojx oz AgHslo]

5 , T9
Fefoll A, FF-HG AAs Z2add A} £
PD-1 848 dAlstE A E=x ol IU-AFFo|tt. dF JEoA, PD-1 A&dA= A& PD-1 FAo|t).
A5 el A, 4d32d PD-1 A= OPDIVO(YEF), KEYTRUDAGIE.E25%), H+= MEDI-0680(AMP-514; WO
2012/145493) o]th. A Ejell A, FLF-HS AA= A“Elzm(CT—on) T 9‘5} AR Fejoll A, Fg-H
A A= AMP-2248F B8] 1g619] Fe FHo| g% PD-L2(B7-D0)Y AEe THelog FAY Axg duldo]
=

A FElelA, FF-1e AAl= PD-LL @Al dF FEjelM, PD-L1 A¥FAl= A4 PD-L1 FAlolH.
A5 FElel A, PD-L1 &l MPDL3280A(RG7446; WO 2010/077634), T =-TF(MEDIA736), BMS-936559 (WO
2007/005874), 2 MSB0010718C(WO 2013/79174) ]t}

AN Fejell A, TF-H AlA= LAG-3 A& Aloltt. AN FefellA, LAG-3 A&AI= A& LAG-3 Aot}
AN FElelA, LAGS A= BMS-986016(WO 10/19570, WO 14/08218), & IMP-731 H&  IMP-321(WO
08/132601, WO 009/44273)°]T}.

A5 FEjA, TF-HY AAE CD137(4—1BB) Zhg& Aok, AR e, (D137(4-1BB) Z&Al= 287
(D137 &A|oltk. AX- oFefoll A, (D137 A= $AFZt = PF-05082566(W0 12/32433)°] T},

AE Feoll A, TL-HS AA= GITR ZFEAo)th. L5 FeoA, GITR &A= FE84 GITR &Aojt). dF
kel A, GITR 3= BMS-986153, BMS-986156, TRX-518(WO 006/105021, WO 009/009116) = MK-4166(W0
11/028683) ] t}.

QB oFejoll A, Fg-H AAE ID0 AdAoltt. X <Fejol A, ID0 A3A+= INCB-024360(W0 2006/122150,
WO 07/75598, WO 08/36653, WO 08/36642), CSlZEA|RE mWi= NLG-919(WO 09/73620, WO 009/1156652, WO
11/56652, WO 12/142237)°]T}.

o]

AT Feoll A, TF-HG AA= 0X40 AEA oItk A5 Fefol A, 0X40 A-&Al= 284 0X40 Ao}, L5
SEfol A, 0X40 &A= MEDI-6383 H=+= MEDI-6469°|T}.
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AR FeEjolA, FY-1 AAE 0X40L AFAoltt. AR FelolA, OX40L AFA = AaA 0X40 FAlolth.
Fefol A, OX40L ZaAlE RG-7888(WO 06/029879)°]

FTE-w AAE D40 ZHgAlelth. A Fejel A, (D40 ZEA= A4 (D40 FA o]t
D40 A& Aoltt, Ax- ejoll A, (D40 DA = AaHA D40 FA|ojrh. A ¢

= C %
R ER oA ERe
[ez]
-

e

O
& &

7 AAE D27 ZFgAoltl. AXR ckyloA] . (D27 &A= Z&A (D27 A oltt. <
ool A, (D27 A= wpEgFtelt),

4

QB oFgo A, ES-HA AAE (B7H3 thdl) MGA271(WO 11/109400)©]T}.

AR Feo A, FA-HG AAE oputuR Y, olHIMERT, ofF FFY, dHEFT, oyERT mliuE
2, opEYF L, obHlEE Y, obdT Y, BEuPREY, BNS-936559, ZHFutatt, FEuRih, ot sE, o
THEFEY, AEARE ) o|mEFEFEY oxviumal, dREyl ol iyl oJAMEAY, #B BT Fy
MED14736, MPDL3280A, YEF%, Sn|FEF¥r o7lelesyt, uERg, Sgtelfy, An g5y, 1de
Fu, BEAY, AT, AdEey, B Edde el

AR koA, Fg-H AAE HIAIA otk oS EW, PD-1 E PD-L1 A FE& Avets dAE oA
slel TG-S T AEE FTAE & 9oL, 94 AFddA FHolE dd W s Aoz 7HFEA o
U AR Tk FHE ety Frlete o Y% AN A&dte F-FF S FisteE 2oz
Byt 42 =9

& [Okazaki, T. et al. (2013) Nat. Immunol. 14, 1212-1218; Zou et al. (2016) Sci.
Fs

Transl. Med. 8]& =dtt}. 3-PD-1 A H‘%—Er‘i’}(ol)divo®, Bristol-Myers Squibb, ONO-4538, MDX1106 %
BMS-936558= % ¢e )2 o]He] A A8 A e Au Fo AW AP AP RCC A4 AA

A} A, F A (immunomodulatory therapeutic)i TFAXOE T AXQ o} FEAE FE
ghoh, B odHgo) AlgE = e S59% HYRdE AsAde E¥dglEvlo]=(Pomalyst®, Celgene); #lgd=En
= (Revlimid®, Celgene); ©]AlE w4-E|o]E(Picato®, LEO Pharma)ZS ¥ 33k},

-

A5 FEjAdA], Fd- D\_S'_O‘_:]l A A = walolt), Ui FEjA, F WAl B3 e HA S Hold AA
S o HABE g8 F9"  A|EZFA-T(Provenge®, Dendreon/Valeant
|

oF
=
oF
=

Pharmaceuticals); 2 —i‘*—.ioﬂ/ﬂ A E7bek 95, I3t 2 A4 Wwe AnE fd S99 A 6y F
Al
=]
h

i

i
o
U
AC)

FEed vlolH 2~ 4 24 53 29 (Imlygic®, BioVex/Amgen, ©|do+= T-VECZ <8 H)ZH-E
A, AR FEoA, FE-AY A=, A E(NCT02562755) 2 A2 (NCT00429312) 2] A%, FNALAE
27 dlEkA] g 2 ¥ (PexaVec/JX-594, SillaJen/©]& o= Jennerex Biotherapeutics), GM-CSFE Z&3=F Z%+
1 EHvd 7)velAl- (TK-) A3 WAYol whele] 9 22 FF &3 wiolgl~ AmW; AFAGS
(NCT01622543), H#9H(NCT01619813), F75- 333 A £ H(NCT01166542), #°g 4 9H(NCT00998322) 2 H]-
A3 A 9 (NSCLC) (NCT 00861627)& EFHeh= th4=o] el A, RAS-Z/dsteA] &2 AEelA HAl¥7] s &
Z7] A  aojujolyA(Hufolei )] wWEHel Aty 2@ (Reolysin®, Oncolytics Biotech); WA+

(NCTO2028117) 141, B 2= aheh, et w43 Ao AL b5 2 A AHNCT02636036) ol Ao} 2
ol i AR Ay FFM, A (D80S BT ZAbE otk Hiolgs Bl T-AE 8 ﬂ D3 &
A=

<}

Aol Eo]xol A dHl ol mFA P H (NG-348,psiOxus, ©|HAo+= ColoAdl®Z <IHA); =4

(NCT03003676)°ll A, 12]a 2ut A%k Az A4er == WA 9H(NCT02963831) A, GM-CSF= %646} 2 27
old|:mnfo] 2 291 ONCOS-102(Targovax/©e] Ao+ Oncos); Z+zF Eak oFE2(NCT01443260), Fa-ok, “ﬂri?}(NCT
02759588) Al AFE =, HE-ZZFEATA (HE-2) /HeE-FF a2 U tA] B WE-Z/AE 20 =3 ER
FFFEA(NIS)E Hd3IEs Z22bd WA Yo} vho]2) 291 GL-ONC1(GLV-1h68/GLV-1h153, Genelux GmbH); &=

(€}

= WF9H(NCT02365818) el A GN-CSFE& &SI ES Z2tg ofdnle] )22l CG0070(Cold Genesys)ZH-E HAH
"o

AR FelolA, TSF-HY AAE, TEEZ T 5-FZRLIAIEAS MESY E 5-EFoZ TR AFA
2 4 i, AlEA dotnuyAlEs Hdstes 22kE TK- 2 WAYol A% ox-ZA WAy o} H}Olai

?Orz

JX-929(SillaJen/o] A o= Jennerex Biotherapeutics); XA RAS Ed oS X o= sl FE =4 W
WAl TG0l 2 TGOZ(Targovax/O] Ao+ Oncos); % Ad5/3-E2F-2E}24-hINF a -IRES-hIL202. 2 A A ¥ = ZZ]'Q
obu|i=nlo] 2] 2l TILT-123(TILT Biotherapeutics); 2 HE A wEh4uted wlolz A (LCMV) ] a4 (GP) <

Ll

F

[o
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LHHEE z2ua FG-5So]d (D8 T AlE W3S AO7LE MR FAS BIHANLE Frl2 22" 5
= XA G vlo] 222 (VSV) el VSV-GP(ViraTherapeutics) Z2H-E AeE g},

AR Gl A, FE-HS AAE 7vEt FY FEA EE CARS LRSS 2zH T-A*Eo|th, o]3d 7]+

g gl FEAE HdeeE 22 T-HEZE CAR-T AX= A H.

E FEAMRIS 7164 Bl drwvld §38, Ax-wd g9
g 7bA A (single chain variable fragment)(scFv) o 2HE
A, A, T el 243 Aes AT 5 e TREFEH ] (D3-AE A= =

Folx CARe] T3¥€tt. F A3, o]¥ g CARS o E AlxEelx g 25 ARel AZAHI TCR H3HA]

o o MAE= A FAE E48 AsE AETT

& B9, dF FElelA, CAR-T AlZ= v=r 53] 8,906,682(June; ]2 FZo] ¢l
A =

1A AS T sholn, 7] Sslelle T AE &9 #84 53 AE Jﬂ(@]
N5 AR meldle] SHE B9 A% wuUClE BW, O] Ak wae)e 2 AT 9w
“ ol el 7)zakel

Bl

EZotsl=E 225 CAR-T MXE7F A ES] AT, T AlE ]fﬂ dhe g u] ) CARS Y 23 SolAq

A oS FydEde 4= k. (D199 A Y A B MAEolA TAEY. CAR-TE FHEH3 BAZ A&
3= 20070 o]/l At Al g o] A 3y Zo|th [https://clinicaltrials.gov/ct2/

|
results?term=chimeric+antigentreceptorsé&pg=1].

QR okElel A, WARITAE #E A FeA-BE 3o} 484 y(RORyt)e ATl RORytE
CD4+(Th17) 2 CD8+(Tcl7) T A2l 178 o|HE] MHAES £33} 2 §x vt olyz}, NK AEe} 72 [L-17
d A WY AlE kg JEe] BtelA F8 TS sk AAF Q 1}011:}. A4 FeEfell A, RORyto] &4
A= LYC-55716(Lycera)el™, @A 128 9k (NCT02929862) 2] X122 3+ Ui A FolA Hrtwa Qo).

AN FEleA, WARFAE E-FAF FEA(TLR)S] 284 = @dAloltt. TLRe A3st &dxl= SD-
101(Dynavax) ¥} 7+ TLR9<] Xh&xﬂ T S9AE 2. SD-1012 B-AE, ¥y HxF o Ve fJEE
(NCT02254772)°l W3] A= Q= WARFA CpGolth. & drgolr AREE 4= & TLR8Y #gA] & 3
AAE FAE B389 A ZA(NCT02124850) H A(NCT02431559) o dldl A+ e EEEE(VIX-
2337, VentiRx Pharmaceuticals)E ¥3%H3it},

B owtgo|q AlgE £ 9y tE =4%-uy AAE $AF(BMS-663513, Bristol-Myers Squibb), 3-CD137
GdEFE A, %E]—Er‘?}(CDX—HZ? Celldex Therapeutics), @&-CD27 WAZE 3HAl; BMS-986178(Bristol-
Myers Squibb), 3¥-0X40 ©LZ2 &A; 28 F W (IPH2102/BMS-986015, Innate Pharma, Bristol-Myers
Squibb), 3¥-KIR E‘r%lii A ; el 9 (IPH2201, Innate Pharma, AstraZeneca) #-NKG2A ©HU &2 38hxA);
Y A HH(GS-5745, Gilead Sciences), &-MMP9 &A|; MK-4166(Merck & Co.), F-GITR dUEE IAE E
Eicla=

A5 GHolA, AYRTAE ARFTY, vIF2Eo =, E-FAF FEA1Y 284 e Z44, 2 RORy t2
A 2 H-H *d_ﬁ .

U5 oA, AR A FmA = ART A JAEFZ 15(rhiIl-15)0]t}. rhil-15% 4gddA] SA8F 2 A%
A E 9FE(NCT01021059 2 NCT01369888) 2 =& W (NCT02689453) o thak A m A=A AdE o] gl A3 ok
of| A

, HARASIAE A% Ab QB F7 12(rhIL-12) o)tk D3 kejolA], IL-15 7|9 "X aA= o] Fo|
Al IL-15(het IL-15, Novartis/Admune), 7F&A IL-15 A3 @z [L-15 =834 <3} (IL15: sIL-15RA)° &

WA IL-159] @4 FEHE 749 8 HdAolH, ol AT, AEAE okF, v-AAE HY 9 7
5 A AT A E(NCT02452268) el tgk 17] 947 Al&ollA AFEArh. dF FejddA, AxF Ay AdEF
71 12(rhIL-12)& NM-IL-12(Neumedicines, Inc.), NCT02544724 W= NCT02542124°]t}.

A

b

~1 0

AR oFHloA], FF-HA AAE HEo] B Hx=2 XdHE= TH[Jerry L. Adams et. al., "Big
opportunities for small molecules in immuno-oncology", Cancer Therapy 2015, Vol. 14, pages 603-622]¢l

ZIAE AEREE deEn, dFE FEolA, TSF-1d AAE T [Jerry L. Adams et. al.]9] & 1o 7A€
AZFE AeEn. AR FHoA, FF-AY AA= TH[Jerry L. Adams et. al.]9] ¥ 2] dAH HEZH
H MEEe= TE-HY 24S 2HoR e ARAoltt. dF gHAA, FF-AY AAE FdlJerry L.
Adams et. al.]9] 3 20 AR AEZEEH Aoy s LA AA o,

_71_
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QB okgo| A, FF-HY AAE HMFo] B Hx=2 F3EE E&H[Peter L. Toogood, "Small molecule
immuno-oncology therapeutic agents", Bioorganic & Medicinal Chemistry Letters 2018, Vol. 28, pages
319-329]l 1Al AwA FE-HYG AAZFEH A, A5 FEolA, FY¢-de AAE E[Peter L.
Toogood]ol] 71A¥® HAZE FHOZ 3= A A oL},

=

QB okefo| A, ZY-HA AAE AFo] o] Fx2Z xFHE E#[Sandra L. Ross et al., "Bispecific T
cell engager (BiTE®) antibody constructs can mediate bystander tumor cell killing", PLoS ONE 12(8):
e0183390]0l 7HAle AE=FE Adedn. A7 FedA, TF-1S A= olF5olF T AlE AA A (BITE
®) A F=A(construction)eltt. dH- <FeollA, o]FEold T HXE AAIHBITE®) A FE=AE
CD19/CD3 o] F5ol4 &Al FxAelvt. AR oA, olF5o14 T AE AANABITE®) A TxA=
EGFR/CD3 ol F5ol# &Al FxAloltt. dF Fjollr], o]T5ol4 T AE AANAGBITE®) FA F2A= T
AEE FAstedrt. AN FEldllA, o]F 5ol T AE AAIABITE®) FA TxA= T AXE A3}t
ol Wabal AEoA AE F A A 1(ICA-1) 2 FAS] 48 2H& fFists AlolEA RIS WEsith, o

3

BogEel A, o]F5elA T AL AANABITE®) & F2A= B AL &35 feshs T A2s 24
AT A5 FEOA, B Axe 18 FE el Ao 48 FHelM, Sajs A AxEs BITE®
gk T AEe 2 Ak A GElelA, e AEs FE-wE AT S48 o AEE e
A FElelM, B AEE EGR-A oF AZE EZ3AT AR FElelM, FE-w A= PD-LY/PDL F
/T CTLME Abdshs FAolvh. A5 FejelA, S%-19 AAs A 4d TEF-A&d T Axelrt
AF Fejel A, FF-EY AAE T AEE TE-vd 2W FATAN I A5 AAste o)F5014 FA F24)
E 7l el 84 (CAR) o]

FeAA, 2% oo ABA 2ol B wiel 3}y
AzAle] xFe] W wwel sy g Fold
B oagel A 298+ dE AAe e At =9 ) AAE ARgon Ttk 1)

F WEA, WA, BT PeF ARANE B, GO, DAY, deaeiay), Q4T BaF

ox
o o

b

¢

£ B4, 8, dyEZxo| "), PI3 ZIvtolAI(PI3K) 3| A, MEK # 3} A], mTOR A 3], CPT1 A 3]
AMPK g Al, PCSK9 A A, SREBP H-91 1 Z=2HokAl AdAl, HMG CoA =HEMAl AdAl, FEWXA (S
59, 5T 8 DA, w=u AA, NKL F8A AFA, Slau FEA DA, deeols, Wz
UolAlR, wE FFAA), Fxspolm A A=A, oF 5w, opgE" 2 Jae’;
g 5w, L-DOPA/ZhEN =S, QlEhE, wRE, zevdd, vmpadd, sIeels, Eddqad, 2

obwFERE; TR ABE(MS) A=A, o2 Sw, wE AEHE(dE 59, ofuu s’ 9 ez’ mse

SHSAEE; A ABAl, CdE 29, FEHE 2 dEddel ; AAl £9T ARA, dF 5u, Az}
gavad, AzFd 3 FRgE; 494, 98 89, A2 A E|=, INF AbdAl, IL-1 RA, obAHE S
R, Al REAGNE, B Aupdeil ez 2 A AA, o S, Af|FRANY, BAEeY
2, wpaprtolal, mhol s EeolE HuiE, QIH¥E, FREIAAHRO|E, A]|FEEIN|E, ofXE QXY Yl

|

Aupdebds A7 9 A, dE =1, ohAEEel sE Al AsiAl, MAO AsAl, e =, F-FhA, o
= A AdA, 29E B F-90ES AAL Ade d9 A 8A, dE S, WE-ATAl, AR AAAlL, ol
A 2y g ApdA 2 ~gE, a4

i

A, A, 2 2 A R A , FUZEHE S AAA, et Al 2 Yol 3 A%
AGA, odE &9, ZEHIzHRo|=, FexEgyl, AHHAE B F vpejezAlr Y o A8A|, dE
W, gz Rel=, F-ugy AA % 4G Az WAy Gof AmA, o £W, Fw FREY;
2 -y A, dF W, vFoholm(WEZER, Axay, Ryevl), EolEIdr2(2AFEE,
e sdeE, ERIEEE), Axdfdol(EREs, ofEI e, SeAv s, Frexesv s, S
vrtol =, FejFetels, Fejrydels, FEFetaeln), wF el E(HdE el s, YH S| =),
do-FFIAIGA AdA, (M2 E, oFtEEs), AFdY ZHA(AAYEI =, ggZFEel=, Bz
FEel=), 9 A HEE= F5A, DPP-4 AsA(UTEHE, AERSHE, AAEEd, fuSid, ¥2d
"e), oldd $XA(IgYE|R), D A&d U AW HHA

54 FHielA, 2 Iwel sete e old] AT R F&HE 2B A, GAIE B USE
2 FA == siRNA A 5A9} BE Foldn

Ttk FEHClA, 2 R, A5 2E, Fel k= WHe A8E deR de dAA, B uie] setE
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g
ol

Fub o] F71e] A5 AAE FAde
7] A& AAE A e A2F &}4]
2GA(NSAIDS), dE EW of=3d, o|fZ2d, JES
®), TEBEHI~HRZ =, odF &9 =
HUA =, dEFeE, iﬂ‘d**%i(%i?ﬂ@, Azl (olEvd®), dEtg]olAl, o
2RA(E E}#ﬂé®) 2 ZRZAIEAR), WMEEIANIE(HSELE®), v A, ©
HQ%EE_&*(¢7W®) w Eod ]E(UL‘_ELEME®) 2 ot (Fu$a®), D-dHyda(ds
FEY®), OFZ}E]PLiFJ(O]Pr%@), Ate] S 2 E2~TH E(APo] 54le), SREUFA(FAT®), A}
(A E®), dEFertol=(olghl®) 2 "IF-INF" AA|, oE E9 JdEEAE(JEE®),
#Hu7H®), =d5y9HHEUe), AME2F5Y A=A ore) 2 ot gy w(FHEe), “f%—lL—l" A
HMAE®) 2 d2UHHE(I2ZY2ER), W+ (d88 =), F-Jak A4,
E9 GEAFEIEA®), "F-T-AE" AA, dE EW oA E (LA
AEFH(REe), dEedd, Z2EE, Sfo|dFEAN (AN ZAe ®
5 59 EHFE, &84, oE 59 dSA (A9 e B Tty
oL E’J%%(#u}‘ﬂ@ Artek, o & EW HiAsdYolE(ERE®) 2 = =( L‘i’ﬂf®) =5k
& E¥ ZYZEH, dRAER (EEEH1*®) fﬂl—*i*i(o}ﬂlﬂx}@ 2abAl,
:'_Lﬂ/\]o}%(M lk of Magnesia), Zdo€d Z&ZF(v]gkzt , E3EAR, ZUER Y Az
I, & EW tirtelZ=2WI( qﬂ%@ , N%Eﬂ@i@ HE-2 284, dF =W —‘%
d® HFA), = Eﬂ—%(*ﬂlﬁ‘ e Z2 e 5(¢FAER), JEFHE ofAd o
®), HEFZHA Ado|E(2HEd®), 1Eﬂi AEZA O ENHHE®) 2 XE2ERHE(ZHI®
A4, dE  EW o|IHERFH P_EU}OE(O}E@% E@) ¢ ELOLEEH(’\JJE]HP®)
SEE I R E, oF EW %iuﬂﬂé U2 o] E(MESEME®, var®, 3 WE®),
EE oMEYOE (o= FE2ER), EHERE(FAENIA@E), FUiUo|=(ERIZER), B 7Y
Z(ol2HE®), ofZH|oIE®, “H]:'E'E® 8, 425" YEFQIEE), WEasd, o
HeIdA(HO-F2®, HeHo®, €21, FTUI®, H-24@) % ofv|x=dd, IgE A, o
L FHEYI®), FHALAIE JHA a4 AA, dF EW ALRU(HERHE®), OFHH}H]
olA®), opFHE/EHFEH () ZAF ), oMFE/HREH/AETA(ELANER), HT=Ll(HE
®), FEHAEM(QER®), SHFA(JIARE®), SR H/A LR (FHHER), ¢a¥a<x1m5®>,
L FAAERIBH =), H-FrEE Al AL mA AEAl, dE %L A Ed(P2AHEZ®), o T
Rl = (F2Eue), dutelgtd(reHee) 2 qEZARQIEA~®), FwEUHs JHdA a4 AsAl, ¢
E 59 Hexn2(EEe), 2204 AsAl, dF ¥ Ouﬂﬂurﬂ] (SHAMIZA ®), oFEFAFH] = (H oF
B2®), dFUHE(ZYAZEE), EAZHUHZ(HANE), (a2 8ANe), 2duHe 2 &
Y2 (ZYEZE), 29 H2(HHJER), HEUWE(=EHE2R), AHFWIE(EZ2ENAA® %= H
Ae), %  HIEPPp(FHFER), Y AHfA, o5 EW  QFHEHEGEAZ)  #%
e S (AR EY ®), Je2etAl AlAl, & W FEHIHHE2(OMNEHER), EAFHA (o] B2t
FHA®), NA82(23ENe), REHE (27 e), 3 dedErol=(dEev=e) 9t 239 9AbdE
E(UIIEE®), e o5 9 2FE(5)Ss T3},
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A Gl A, Algd {2, odE 5, oPEEHE, HASEHE, AERFHE, ojEFd, AEYd,
glupalel, opwteld, EATREY Uil o FRHIE, IMAFENE, AmxvE, ZAAE], v, 2
FAFRAE, SAFRAE, opFiul 2, tuieal, IEAERI, SR, A, H=2HE ) A e
W, AR, AEFE-geRd, TRIZIVIR(A =5, ehal e opupzhu] =) EPZICOM(oprf-7H] 2-2fm) 5
), TRUVADA(EHLEHE AEAERRD), ofsuld=, dujeha, 9 depvEd, heub 2, ofgpAuE =
Az 2, e 2, 2yydE-gEuE e, dvyn| 2, gEyH 2 AR UE 2 8 EZege| 2 %—
A= HFO]EVXJIQ} BE Foldr. AR FEelA, Fpeleaals, dE =4, ?ﬂHPEM ofvrEtd, 2
Agppin| 2, 81 Ayer 25 238k @5 0A AlA eIt

ols F7H AA= vE Se] dF-EA 2 e getes dchs 2AEd dee Fod 5 gl
A gem, olE xﬂzﬂL Gl 2AgEA B wwe) sgEat 3 £ 9l Foye dnd + At
s Fol e dFEA Fou= A9, 2o A sA, SR Ee NEREE dF AR 7
bdell, Ak o MRREE SAZE ool Aled 4 it

Rolo]a] AJLE= go] "HEr 'wex 2 py goj= tgol] W2 X 8A9 FA e o FoE
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A A 5ok

, 8AIZE, 9AIZE, 10A1ZE, 11A1ZE, 12A1%F, 13A1ZF, 14A17F, 15A17F, 16A1%F, 17A17F, B 18A1%F

AA = o]
108, 158, 305, 14

i,

=

A 5

AlZE, 1IAIZE, 12413, 13A13F, 14A1%F, 1541, 16A1%F, 17A1%E,

A A 5ok

[0295]
[0296]

23]
%

of A1 2] AHR

-
£

te= Al

S

2l

-
=

el whet A

P2S

T2~ Ego

b
TEHE

s

=

[}
2 A (Dioxin Responsive Element)(DRE)

tho] DRE 849

REER)

e AHRe )

&

A

EE
=
T

SIS ERIEY

Fupel

o

248417
249

=
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el 71 wpep e B
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t7] AAleel drge mpel o], 54 oA[F<]
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o

DRE-FA| ¥ 24| 2 £¥ HA

AA ¢ 1A
AHRE o]

[0297]
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[0299]
[0300]
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il

wE o] ~E|Z), VAF347, BNF (#|E}-
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!

A%

AHR ¥

=

g
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E mE FASEA 24e 5437 98 FANA /1Ae Agse Ao A= m= Aokl o
=48, 248 el Wrkd TAMBAY FEol A AxPw, et Qe FANRA} A
NEGT. 16 R FATEA B AN A BERA FHUt

A4 1B
DRE-FA| S EA| 228 A4 (E 9 ¥9)

MRS o]F BHFAE FAAES JREF Y tholSA W KADRD AFAT. AR B sht
o AL S S G I A4 GEAEYY AT FANAS e A8 FA4d 2ol
FAHA DAL AR DEEE B AXAA) AR BAF D As)E BYF Aol

tgH oz s Aoz PAAE DRE-FAIHTA B EHE 2= FHF Hepal-6 & Hepa-lcle?7 & T
2 FHAY AEFE EUolE(96-Y, 384-9 &= TE ZHO|E)oA wixo] Fdoldstar, (0, F2ulL7]edA
37TCoAA WA 2]t AY, SFE D AEAE Edold AlHA "Itk VAR, g H R
= dAA o= YAZTAE DRE-FAIH A FJE HE zte A HepG2 e thE AR AXFE Yo E(96-4,
384-4 T 2 ZEolE)dA HiX|e] Zol®slar, €0, d-2uldr|oNA 37ColA A 2wt AL, 3t

e B AEAlE EElol® AlAClA ek

Edlol”g R Al = A 2aiekgk S, TCOD, 7lsreld, ITE (2-(IH-Q1&-3-U7tR d)-4-Flo}&
Aak e ol ~H2), VAF347, BNF (MBb-UZEZeH2), FICZ (6-3E™UJIEE(3,2-b)7hE =& tE AR
=9 22 AR 2493 2t=E AHR A3 A A == AHR A A flo] HIbskin.

P AEE F2u ST o, FAEE @45 AR 28t
LA EAlE, ZRA7E FAS A 71 E 22 dE 7]
F= S AFaE 99 JE mE A o
Stk st ztente]l HrbE FAIH A fEo] Ao A, #i=r gl FASSAE HA
3 - = o

A FHolAM, Shgh=E 1C = 5 WA 20 uMelvk. A5 FEfel A, S22 G < SuMolth. AF FejolA,
e 1 < luMelth. 5 Fefell A, 3heha 16 < 0.luMelvh. & FejolA, 3hghaa 16o <
0.0luMe|th. dF <FejolA, sHES 1Cy < 0.001 uMolt}.

(
—

A7) AR o s 2 Uwe BA seEe @42 7] & 29 €A U
¥ 2004, ICs S A, B, C 2 DE Hu¥w, AE ICp < 0.5uMS YEar BE IC = 0.5 A 1.0uME
YERIL C= ICh = 1.0 A 1.5uME& YERNAL D= IC = 1.5uNS YERTEH,

IV
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#£ 2
F2. AA 4 1B weh B4 A 3P 1Cs #

3%E ICso e 1Cs
I-1 D I-2 D
I-3 D 1-4 A
I-5 D 1-6 D
I-7a D I-7b C
I-8a C 1-8b C
1-9 A 1-10 A
I-11 A I-12 C
1-13a D I-13b D
1-14 C I-15a D
1-15b D I-16 D
1-17 B 1-18 A
1-19 D 1-20a C
1-20b A 1-21 D
1-22 A 1-23 A
1-24a D 1-24b D
1-25a A 1-25b A
1-26a D 1-26b D
1-27a D 1-27b D
1-29a D 1-29b D
1-30 B 1-31 A
1-32a A 1-32b A
1-33 A I-34a D
1-34b D 1-35a C
1-35b B 1-36a D
1-36b D 1-37a B
1-37b A 1-38 A
1-39 D 1-40 D
I-41a A 1-41b A
I-42a A 1-42b A
1-43 D I-44a D
1-45 C 1-44b D
1-47 A 1-48a D
1-48b D 1-49 D
1-50 D 1-51 A
1-52 B 1-53 B
1-54 D I-55a D
1-55b D 1-56a A
1-56b A 1-58 A
1-59 A 1-60a D
1-60b A I-61a A
1-61b B 1-62a D
1-62b D 1-63a D
1-63b D I-64a A
1-64b A 1-65a A
1-65b A 1-66a D

[0315] 1-66b D

[0316] AAd 1C

[0317] -2 FEFEET dF

[0318] AHR A iAol AFS CD-1 vh¢2o] Ao = G5 Fofsiint. SdHom, Fof 5 0.167A1%F, 0.541%F, 1

ARE, 2AZE, AN, 6AIRE, 12213F, B 24413k, Helg FRlaka 4Rl ofd) Wiew Astn BAw

w744 -80Cell Al B33

e

[0319] SINEUEHR gz AA7]7] Aol YH EFES ZF 24 H7) 3k, AHES Phree QX2 AA
B ZHolEE T3l oFsta AMES LC/MS/MSE #A48k3ith. i 4S8 $4F 1.0ng/ml W=] 3000ng/mLe] &
2 ow 71Fegt. AZ EAe EAFos B8 UPLC Aol Zxd g
=

3k LC/MS/NS Al Aol M =dsglon, 319&S, AN T %9 0.1% XE54Hv/v)9
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30 WA 95%<] FHlE Ze A dgo=iE &&E31%Y. Al SEE 9 U 25Ee A9 24 A58 ¢
d XZ(positive mode)ol A MRMe] ¢ 3H Tyttt 4zke] sgtE o] oFE-5#H S Phoenix WinNonlin A~AXE
o} (Pharsight, Vo W|FE]F AIQJIEFo]x 2o 93] H-F8 4oz #4359,

A 1D

NEI) vhe-2 2F S9 AL HFA HA

CD-1 v} ZF S9+= Corning ¥+ XenoTech LLC X+ BioreclamationIVT, LLC & WuXiZH-H Fdshe] Az
AT, AEZE AFE Ao -80C WEaoa B3P, B-yzElomE olhd TFEFYLEE LAHOE
(NADP), 22592 6-X2~Ho|E(GP), EREHES] 270~ - Ho|E daho] = A1} (GEPDH), $-%)
d 5 -OEAZIFFFEA AUEFAWUPGA) 2 ottiey 3'-ZAHE 5'-EAFXAMFHE FF I F3E
(PAPS)S SigmaZF-E Addo=z A4 7153519 c).

4m m
I

L

3}eHE-S DMSOOl 3]A1ake] 10mM *% LM AxsFt. 5ue A7) A5 &N (10mM, DMSO)S 4540 DMSO
450p0 50% wlEFS /=2 31X ete] F7F AE RA(100 uM, 45% MeOH, 10% DMSO)S A|ZxstQdtt. 50409 =7+ 2~
E oS 450400 100mM EXAF|OE SEAR BAsle] HE A= LA(10uM, 4.5% MeOH, 1% DMSO)S #)x3}
Att. 10uLe] HE ~E &S 9ouLe] 7+ S9 Al 2" Hrlalitt (HE 5% 1uM, 0.45% MeOH, 0.1% DMSO).

> oug

A8 3tES Img/mL S9 THAol A NADPH #|A) A]2~®l UDPGA 2 PAPS®] EAslell 1uMe 3+ S9(Hh<9] o]
Azhy Edg)ek @ 37Tl F2afekaisitt. AzE AE(0R R 602) S AASL W BE=(1S)S
frobs W oMHEYEZS SA] etk LO/MS/NSel o8 &S EAetaL, £4&/159] ¥a W4 v(EE
ol 2Aske] Alg shetee] 2EE Frbskeln. BE AEE

24 g FQeh LCUSNSE ALgate] BAjahed
o RBARARY EE 02 WA vE gl 48 gt AR MEE(IFOE WAt 609 2
F2 (%) = (60%olAe] BA% o 159 92 WA wl/t = 064 8] BAE o) 159 72 wHH]) > 1008,

AA 1E

AN wF-2 2+ 2 8[F Cyplal 2F HA

Azl ek 18 WA] 20g9! 657 WA 857 & C57BL/6 v}-$-22E5 Shanghai Lingchang Biological Technology
Co., Ltd = U2 =5 FFAAZEE FA3te] Ao AFL3IgUY. 24k, 4 2 A7 Ags T8 2x

A7 o] wETh. VAGS39(30mg/kg, AT Fol)E AHR ZEA|2A AMEsla, AlF =S H3s v|eE, BAH
o2 0.5% HEASE o~ FoX AFssten).

C57BL/6 "F9-~(17) +% n=3)E AHR Z&A| w=om XT3ttt AHR Z&A9 AE &= Agsidrt. A
gt A 4A 7 e 1087 F %ga AN A F E HGS RS = gPCRA 93] 4SSl cyplale] A
*AA(,[

T3t Z= F%(fold induction)= A F3td ZE= o] wa} mCYPIAl ¥ mGAPDH 7FEE(ct)E H|m3to =
A B = S T/P. A& (0)2 b3 2ol AT,

x 100 = A& (%)

[1 _AZE AHR -84 R 3gEC d@ 7 A F=
A2 9 AHR F-&A) Ad @ I A3

Al 1F
T-AX A+

I (ficoll) BE TH) AR S Baf A Tolxte] Aoz RE PRICE GEld §, AFS T XS (D3 &
A Aol 93] Bkt 24417 B9F E3tE e EA E: BASkd] 25uL9] CD3/CD28 4&A| (Stemcell)el
3 100078 T AIEE SASAI F-, o] 59 Afo]ET] 4S5 918l wjAE Al7skaL -80CellA #7383t
o]o]x, RNAeasy MY 7]E(Qiagen)oll thdt Ax=FAe] Ao wet, RNAE ©e]st7] Aol AEE PBSE 23] Al
5kl h.

VILO-IV RT w®}2~E]® A (Thermofisher)ES AFg3}e] RNAS cDNAZ H3A|7]3, -RT-PCRS Falsle] 1L-22
(Hs01574154_m1), Cyplal (Hs01054797_gl), = GAPDH (Hsoo2667o5_g1)-<4 S S48, ddCT HHS AFE
sto] dlolHE BAste], Z4zte] MZS X GAPDH M EH% FAAF(housekeeping gene) & A3} ¥, thx

T A2 A et
APl EFFCl =5 AlzAA e A Hd wet viaaAY gaAWIMSD) ZHE (K15067L-2) 2 MSD ¥4 A&

[d
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[0338]

[0339]
[0340]

[0341]

[0342]

[0343]
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EQE AEsl SA3S ).

A vt g Afo] BTl AYAd o JoH ZA %= uke} Zo], (D3/CD28 &3t T AE+= AR A 3tdch. AR
A AZ AH2std, cyplal 2 1L22 32 2 2 Ao 27k [L-22 Aol AsfE). AR Al =g 31-<
SA Al E7FSl IL-29] AAS 17}/\171

AAd 16

Balb/c v}$-29] w92 AAA A 2d 1269042 AHR 2AFA] L AIAXEJAE AA 3F-PD-19) 5% A7
CT26& ATCCOlA =53+ Ay 23 ok A EFolth. (126 AFEES 10% FBS7F B33 RPMIoNA wjekslict. 100
40 PBS 2] 5x10° (126 MEE 6 WA 853 &7 Balb/c vho-2o] mat o431, &% ATS 93 %ok
2 o)A F 49| Aww AR A3AZ 35 w<¢F WA (QD) 10mg/kg= 77 Folstdtt. &-PD-1(BioXcell
RMP1-14)& 159 23], ¥ 53] &% dl&] 10mg/kgZ EZN(IP) T3k}, 2 L& 3dvjt} Ay A
o8 FLe mUEP L 1573 338 AFS S

A A4 1H

C57BL/6 wl$-2oA] wl¢-2 A% md B16-ID0 A 2] AR Z&A] & AZXQAE A A 3F-PD-19] &% AT
B16-1D02 1D01S #Hodstes =2t HI SAF &% MEFo|t; (Holmgaard, 2015 Cell Reports). B16-
ID0 AIZE 10% FBS7} RZ¥ DMEMOlA wieFatglth. 5040 PBS %—91 9%10° B16-1D0 AMEZ 6 = 85d oA
C57BL/6 m}-§-2=o | Hu] o] A&l &% A& g 7o o)A Aof A]Z} tihjr; AR 284 1-70& 2
F & WA (QD) 10mg/kg® 747~ FoIstqivt. &-PD- I(BIOXCell RMP1- 14)% 39ult} & 53] £k flEl] 250
ug/TFe-22 B (IP) FoEdn). 29 mE 3Anig gy Ao o8 2U%e mUHIS 159 33 A
< S48

AN 2
A= 1-19 A
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[0345] 4 we4:

o}

N O

HN™ Y o s HN—N /U\ ;
P \Tl/ Tosg ] ) BT Hn R
g 9 TN . - . /JQ\ i |

HoM { — o N7 E————ps ,}\ o

H H s¥N (
)"*‘ DCM — 3 \

2 /\“
y
cl 7
HNT NN POCK, BN HO )f N7 \ ’ o
Br//i\\\N y 110°C, 10h \\ . DIEA, CHACR
//’x\/'ﬁ
o~ N _— Ll
[ \T‘/N = r.%\ﬁ/s\cm HN““\/\“(‘}_‘\\
N 7\ /"‘w/ i . L
) 4 8 N%N”‘i\
/N(/ N"N\ Pd(dppfiCly, Cs,C0s e J\N =
(o' \N = /ﬁs |
P 11
[0346] 7 6
[0347] 194 g F(4-ol A= 2 -1 FE-5-Y )7 E 2 A 1FHalH o E
O s HNN
N0 NN
H H
[0348]
[0349] DCM(100mL) 9] 4-o]|AZ ZH-37-3|e}Z-3-0}%1(9g, 71.90mmol, leq)el &Mo] e M(EF2LwdEd)7}Iu}
Wo] E(7.54g, 57.52mmol, 6.80mL, 0.8e¢q)E A7}stATt. EFES 20TAA] 2A7F Sk wRkeldth, 3 &
oo PE/EtOAc(10/1, 150mL)E FH7FskaL 20ColA 2417 EoF wwketgict. AEgRS o st FE Aoz
= PE/EtOAc(10/1, 30mLx2)Z MHalar, 2Fstel] ARAA dE N[(4-o]AZ2I-14-1&}Z-5- ) 7= E S
A ]7lnlulo] E(12g, 42.13mmol, 58.6% 4~&, 90% wX)& M uPEZ 5350},
'H
NMR (400 MHz, CD30D) 6 ppm 7.47 (s, 1H), 4.28 (q, J = 7.1 Hz, 2H), 2.92-2.78 (m, 1H), 1.34
[0350] (t, J=7.1 Hz, 3H), 1.20 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 257.2 [M+H]".
[0351] 2¢HAl: 8-o|AZ 2 H-2-Ef &2~V =2 [1,5-a][1,3,5] E&] o} -4-2
o
{
S N
H
[0352]
[0353] MeCN(300mL) 9] o€ M[(4-o]AZ R -1 e}E-5-A) 78} 2 E Q. U ]7FutH o] E(12g, 42.13mmol, leq)e] &
galol] K,(05(17.47g, 126.40mmol, 3eq)S H7IsIith. EFES 85TolA 12417 &<t wvkslglct. 388
2 (200mL) 2 3] A18}ar AcOHOl 98] pH 7 WA 82 A3t &wj= ZHW 713 Fo &S E(500mL) ol &]A)sk
Aok, FYES A AASL, EGMLX2)E AL HARAA §-olaXE2I-2-EfF -1 HER[1,5-
all1,3,5]Edo}x-4-2(8.5g, 38.41mmol, 91.2% &, 95% +&)& WA Lﬁégi TE3ATE.
'"H NMR (400 MHz, CD30D) ¢ ppm 7.83 (s, 1H), 3.04 (td, /=6.9, 13.9 Hz, 1H), 1.25
(d, J= 6.8 Hz, 6H); ES-LCMS m/z 211.1 [M+H]".
[0354]
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[0356]
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[0358]
[0359]

[0360]
[0361]

[0362]
[0363]

[0364]
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3EHAl: 2-H 2R -8-o|AX 2 U-3-v#E=2([1,5-a][1,3,5]E&] o} -4-2

e
HN/L\N’N\
S

s
Br N

0CE ¥Zte 48% <A HBr(100mL) o] 8-0o|AZ2H-2-E|SA4-1/9et£2[1,5-a]l[1,3,5]Eg|o}rl-4-2
(0.9g, 4.07mmol, leq)®] -&<Moll 48% <=4 HBr(20mL) 2] Bry(1.30g, 8.13mmol, 419.2610, 2eq)e] &S
ZFith. B 0CAA 108 B9 adagith. EFES WY H0(200nL) 2 531, Nay(0; E3}F 58] o]
N pH 7 WA 82 FIAAY. TIFES EtOAc(150mLx3)Z =Z31guh. 3 §7] =& A5 (50ml) 2
AA3taL, NaSO, 2 AFA71a, AdFslal 5Fste] 2-BE2R-8-o|AX2A-3/F0 & =2[1,5-a][1,3,5] Eg| o}
-4-£(1g, 2.76mmol, 67.9% &, 71% +5)& A TFEZ 5319},

'H NMR (400 MHz, CDCl3) 6 ppm 7.93 (br s,
1H), 3.23-3.07 (m, 1H), 1.36-1.23 (m, 6H); ES-LCMS m/z 257.0, 259.0 [M+H]".

45HA): 2,482 2-8-olaX2H-9FE2[1,5-a][1,3,5]EZ] oA

Ci

(AN

m)‘“s\s’q

/\

2-H B2 H-8-o|AX2H-3/ve}£2[1,5-a][1,3,5] Eg]o}A-4-2(900mg, 2.49mmol, 1leq), EtsN - HCI(1.03g,
7.46mmol, 3eq) 2 POCl3(141.5g, 922.83mmol, 85.76mL, 371.28eq)e] &S 110TCelA 12417F &<t wwkaled
. EFES 590, FoES DOM(20nL) 0.8 H71E e WWS(50ml) B FAk. £FE-S DOM(50mL X
e ) TS FeGmL) R AAS AL, NapS0,E ARAIZ)aL, o 3slal FEE. ol &

S A% Adugt 2 A=rtEIYI (1SC0®; 20g SepaFlash® A7k A4 Ad, &2 0 WA 20% & ofA
HolE/A 5 ofHlZ v 30mL/min, TLC: (PE/EtOAc = 5/1, Ry = 0.5))°l 23] XqXﬂO]-O% 2,4-T| F 22 -8-0] A

29-9g=2[1,5-al[1,3,5] Eg]o}x (650mg, 2.25mmol, 90.5% &, 80% %)L A o U7 L5519t
'H

NMR (400 MHz, CDCl3) § ppm 8.17 (s, 1H), 3.25 (m, 1H), 1.35 (d, J = 6.8 Hz, 6H); ES-LCMS

m/z231.1, 233.1 [M+H]".

5eAl:  (BR)-NF(2-ERE-8-oaX2h-y&F=E[1,5al[1,3,5]EEo}A-4-4)-2,3,4,9-H E&3to| =2 -1}
H}E-3-o}m]

H
N
!
HNY

N’//’E\N/N\>
N

s s
38

CHCN(20mL) 9] 2, 4-tjE22-8-olAx2d-uad==[1,5-a][1,3,5] E& o} (650mg, 2.25mmol, leq)?] &M
DIEA(872.48mg, 6.75mmol, 1.18mL, 3eq) 2 (3R)-2,3,4,9-HEg}s}o]=2-1F7}9}ZE-3-0}71(419.12mg,
2.25mmol, leq)S H7Fsth. €3ES 70TCAAA 2417F 5 wWRkslth. E3HES w530, xotst A8E
A7 7.41_ Ay A=2vlE 289 (PE/EtOAc = 10/194 %€ 2/17}%], TLC: PE/EtOAc = 5/1, Ry = 0.5) AollA] &

Cl”
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Aste]  (BR-N(2-FRE-8-olAT2 -} R[1,5-al[1,3,5] Eglolxl-4-9)-2,3,4,9-E| Eg}slo| = 2 - 147}
H}E-3-0}91(700mg, 1.81mmol, 80.5% &, 98.6% w=)& A 1PE=Z F531)

'H NMR
(400 MHz, CDCl5) é ppm 7.84 (br s, 1H), 7.81 (s, 1H), 7.45 (d, J = 7.6 Hz, 1H), 7.32 (d, J = 8.1
Hz, 1H), 7.20-7.14 (m, 1H), 7.13-7.07 (m, 1H), 6.76 (d, J = 8.6 Hz, 1H), 4.83 (br s, 1H), 3.29 (dd,
J=409,15.4Hz, 1H), 3.20 (td, J = 6.9, 13.8 Hz, 1H), 3.04-2.83 (m, 3H), 2.33-2.19 (m, 2H), 1.30
(d,J = 7.1 Hz, 6H); ES-LCMS m/z 381.2 [M+H]".

6EHAl:  4-[8-0)AZ 2 H-4-[[(3R)-2,3,4,9-B| Ed}slo| = 2 -1F-FHul&-3-Q |o}u]| = 19 BFE=2[1,5-a][1,3,5] EF
old-2-g1-1-vEg-yFd-2-& (I-1)

ZT

b
; I
N j /\

N, #9718k 1,4-t]22k(2nl) 2 H,000.5mL) 59 (3R)-N(2-FR=Z-8-o|AZ2d-vg&=2([1,5-a][1,3,5]1E
go}xl-4-9)-2,3,4,9-H Eg}eto] = 2 -1F-7M}ZE-3-0}7 (80mg, 207.10umol, leq), (1-HlE€-2-24-4-31Ed)
HEXH(158.38mg, 1.04mmol, 5eq)?] &g Eo] C(s,005(202.43mg, 621.31pmol, 3eq) 2 Pd(dppf)Cl, -

DCM(16.91mg, 20.71umol, 0.leq) & 713t t}.
oA wukslgT). EIES eE=sY. xoldt

PN

S ZAMAZIAL, 110TolA 0.5417F F<t mlela 25} 3
38 TLC(preparative TLC)(DCM/MeOH = 15/1, R; =

18 234 HPLC(AH: Agela ASB 150+25mm*5um; ©] 54 [
(0.05% HCI)-ACNI; B%: 65%-95%, 8min)ell <& AAs & FA7ZX(lyophilization)AlH 4-[8-0]AELZH -4~
[[(3R)-2,3,4,9-E| Ed}slo]| =2 -1-7ME-3- Jo}m| = |9 &2 2 [1,5-a] [1,3,5] Egl o}l -2-9 |-1-H €& -1 g d -

22.1

2-9-(17.55mg, 35.67pmol, 17.2% &, 99.6% <%, HCl, ¥3)d(optical rotation): [al |, = +11.553
(MeOH, ¢ = 0.034g/100mL))2 M uHE2 F=5530}.
'H NMR (400 MHz, CD30D+NaxCO3) 6 ppm 7.97 (s, 1H), 7.69 (d, J =

7.1Hz, 1H), 7.61 (d, J = 1.5 Hz, 1H), 7.36 (dt, J = 2.7, 4.8 Hz, 2H), 7.27 (d, J = 8.1 Hz, 1H), 7.03

(t,J = 7.1 Hz, 1H), 6.97-6.92 (m, 1H), 4.81-4.77 (m, 1H), 3.59 (s, 3H), 3.29-3.20 (m, 2H), 3.14-

2.83 (m, 3H), 2.36 (br s, 1H), 2.31-2.15 (m, 1H), 1.40 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 454 .2

[M+H]*.
Ao 3
33E [-29 A

Be v

NF N./'\i

N
\)i
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[0378]

[0379]
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[0381]
[0382]

[0383]
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R RERE

- Br
NH =
fj/gr OE\/\:) /E\:ﬁ// B KOR Be-
] AN
Cl” N

K:CO,, DME (\T N Pd{dpphiCl,
) N
i NH i,/n
'\jH\‘ Q HN® @
N7 NN e ==
{ £
o /B\O/\< Cg/J\uNk N )N\/\>
/E 4 = ~\\N \‘
~ S i \
i(/ j [/\ A P

194 4-(5-BE2R-2-9gd )2 =2Zd

Y
NN !
o

DMF(10mL) ¢ 5-B2R-2-F22-3 89 (850mg, 4.42mmol, leq), EEZT(577.21mg, 6.63mmol, 583.04.0,
1.5eq) % Csy005(4.32g, 13.25mmol, 3eq)d] EFES 120TlA 12A1%F F¢F N, £9)7]18ko] wwtsldct. =3
5SS dq¥eta sFsIglt. A9ES Ayt A A9 Z2vlE a9 (PE/EtOAc = 1/090A41F¥ 3/17b4], TLC:
PE/EtOAc = 3/1, Ry = 0.5) oA AAste] 4-(5-E2R-2-12d)E2Z3(420mg, 1.64mmol, 37.2% 58,

95% =) WA PR 53

'H NMR (400 MHz, CDCl3) & ppm 8.19
(d,J = 2.4 Hz, 1H), 7.54 (dd, J = 2.6, 8.9 Hz, 1H), 6.52 (d, J = 9.0 Hz, 1H), 3.79 (d, J = 5.1 Hz,
4H), 3.4 (d, J = 4.9 Hz, 4H); ES-LCMS m/z 243.0, 245.1 [M+H]".

29HAl: 4-[5-(4,4,5,5-E| EFHE-1,3,2-02A R EF-2-9)-2-H D | R2ZY

{
B

AN B

NN

{3\)

1,4-982H6mL)  FTo 4-(5-EER-2-vY)Z=2ZA(370mg, 1.45mmol, leq), 4,4,5,5-HEZHE-2-
(4,4,5,5-HEZHE-1,3,2-t] AR E¢-2-9)-1,3,2-T SAL 2 E2H(403. 89mg, 1.59mmol , 1.1eq),
KOAc(425.70mg, 4.34mmol, 3eq) % Pd(dppf)Cl, - DCM(118.08mg, 144.59 umol, 0.leq)d &=L 100CoIA 2
AlZE B Ny B 718kl wntslltr. E3tES AFstal sEeglt. A9 ES AY Ay A Z2vlEaw
(ISCO®; 12g SepaFlash® A&7t A3 A", LA 0 WA 30% dE olAHE/AG dE= Fu] @
40mL/min, TLC: PE/EtOAc = 3/1, R = 0.4)& AAISA 4-[5-(4,4,5,5-H|EZHE-1,3,2-T] LA R 2 -2-9 )~

-9 d | X 2ZH(380mg, 1.18mmol, 81.5% F+&, 90% %)< A uPdE 2 S50,

'H NMR (400 MHz, CDCl3) 6 ppm 8.53 (d, J = 1.0 Hz, 1H),
7.82(dd, J = 1.7, 8.6 Hz, 1H), 6.56 (d, J = 8.3 Hz, 1H), 3.80-3.77 (m, 4H), 3.56 (d, J = 5.1 Hz,
4H), 1.28-1.23 (m, 12H); ES-LCMS m/z 291.2 [M+H]".

3Al:  (BR-N[8-olAZ2H-2-(6~-RE2ZH =-3-H D )FHE=Z[1,5-al[1,3,5]Eg|o}A-4-A]1-2,3,4,9-HE
gslo| =2 -1-FHlE-3-ol (1-2)
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[0388]
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(BR)-N(2-E 2 2-8-o|AZZF-9 &&= [1,5-al[1,3,5]EFolx-4-¥)-2,3,4,9-H Eg}eto]| E & - FHiE-
3-o}(100mg, 258.88umol, leq), 4-[5-(4,4,5,5-6|E&HE-1 3 2-tSAILET-2-¢)-2-Ygd]|En=2Zd
(250.39mg, 776.64nmol, 3eq), Cs.C05(253.04mg, 776.64nmol, 3eq) 2 Pd(dppf)Cl,(18.94mg, 25.89 umol,

0.leq) ] &S N, B91718kel mlela=3 FH o] 1,4-v54H4nl) 3 H0(InL) & FHaklth. 28%¥ 78

& 110TA 1AZE &3t wholaz st stellA 7hdatitt. §hg ZFES o3stal sFHate] JodES F53HaL

o2 & TLC(PE/EtOAc = 1/1, Ry = 0.6)2 AAse] FA uFER S50, 1FE2S BHE

HPLC(Z ¥ : Agela ASB 150%25mm#5um; ©]%&4k: [E(0.05% HC1)-ACN]; B%: 50%-80%, Smin)ell <& AA3 F =

AAZAA (BR)-N[8-olA2Z2H-2-(6-EE2ZE| =-3-v ) e}£2[1,5-a][1,3,5] E&] o}zl ]

2,3,4,9-H| Eg}alo] = 2 -1F-7FukE-3-0}01 (50. 7mg, 87.18 pmol, 33.7% <&, 100% =%, 2HC1)S A
2 F5I.

'H NMR (400 MHz, CD30D) é ppm 8.95 (dd, J=2.1,9.7 Hz, 1H), 8.83 (d, J =
2.0 Hz, 1H), 8.01 (s, 1H), 7.48 (d, J = 9.8 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.30 (d, J = 8.0 Hz,
1H), 7.06 (t, J = 7.0 Hz, 1H), 7.01-6.95 (m, 1H), 4.86-4.78 (m, 1H), 3.92-3.86 (m, 4H), 3.79-3.73
(m, 4H), 3.32-3.24 (m, 2H), 3.08-2.88 (m, 3H), 2.44-2.36 (m, 1H), 2.35-2.23 (m, 1H), 1.42 (d, J
= 7.0 Hz, 6H); ES-LCMS m/z 509.3 [M+H]".
AA 4

SE -39 #4

(:L@

b

/o\i;/j/L\N \‘ﬁ
5\ i —
N

1-3

Y,

4 e

H H
N N,
| OH i | -
o 7 x
. @\\ _/o\{/,;\[i/a\OH 0 / \

NF N N\ \N/j N N\
e N/Ji‘? Cs,C05, PdidpphHCiy O /K\ /
; /\ 1,4- 6], H0 110°C U

19 A (BR)-WI8-0laZ 2 -2-(5-WEA-3-9 g d) W &2 [1,5-a][1,3,5] Ee] o} -4-4]-2,3,4,9-E| E&}3}
o|EZ-1F-7HulE-3-0}71 (I-3)

o

4
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N)\f?l’Ng%
O 7 N, A
TN
%N/ —

[0394]

[0395] BR)-N»(2-F22-g-olAxxad-TgZE2[1,5-al[1,3,5] EFolx-4-2)-2 3,4, 9-H| Eg}slo]| =2 -1 Fpu}Z-
3-o}(70mg, 181.22pumol, leq), (5-WHEA-3-I|2|d)R Z4H(83.15mg, 543.65umol, 3eq), Cs,C03;(177.13mg,
543.65umol, 3eq) 2 Pd(dppf)Cl,(13.26mg, 18.12umol, 0.leq)? =3FEL N, EH7]35t nfola=s 5B
9] 1,4-Y52H4ml) 2 HO0(ImL)Z FHsie. di5d FEE 110TColA 308 &<t vlo]A=23 3lellA] 714313
ot EFES oysla HEYrt. FoES 238 TLC(PE/EtOAc = 3/1, Ry = 0.6) 2 AA|gle] AJ&ES 5
SlaL o]2 EF & HPLC(AH: Agela ASB 150%25mm#5um; ©]%AF: [E2(0.05% HC1)-ACN]; B%: 55%-85%, Smin)ell
o AAT F FTAAZANA GBR-N[8-olaZz2I-2-(5-vlEA-3-d g d)yE2[1,5-a][1,3,5] Eg] o}zl -
4-91-2,3,4,9-8| Eg}slo)| E 2 -1 7ulE-3-0}1 (25.42mg, 48.28 umol, 26.6% &, 100% +%, 2HCl, B3A
(La1™?% = +35.783, (MeOH, ¢=0.059g/100mL)))< 4] &= =319},

"H NMR (400 MHz, CD;0D) 6 ppm 9.28 (s, 1H), 8.95 (d,
J =13 Hz, 1H), 8.62 (d, ./ = 2.8 Hz, 1H), 8.06 (s, 1H), 7.38 (d, J = 7.8 Hz, 1H), 7.29 (d, J = 8.0
Hz, 1H), 7.06 (t, J = 7.5 Hz, 1H), 7.00-6.95 (m, 1H), 4.88 (m, 1H), 4.10 (s, 3H), 3.32 (m, 2H),
3.08-2.89 (m, 3H), 2.39 (m, 1H), 2.35-2.23 (m, 1H), 1.44 (d, J = 7.0 Hz, 6H); ES-LCMS m/z 454 3
M+H]".
[0396] [ ]
[0397] A 5

[0398] SE 1-49 A

PY
NF N’N\
PP P,
g )
N HoN
[0399] -4
[0400] A urga):
N :
ﬁ:‘ /;_ ) HN\‘“@@
NN AN
P ? \N/\\\g
T o
N 1
[0401]
[0402] 19A4: (BR)-M[8-(elr=HE)-2-(5-ZF . 2-3-H g )Y HFE&[1,5a]l1,3,5] Eg ¢} -4-4]-2,3,4,9-H E

Zatol =2 -14-7HHkE-3-0}7l (1-4)
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H
i N
e /\
N7 N’N\
F. F E] S SOy
N
[0403] N HoN
[0404] MeOH(10mL) ¢ 2-(5-ZF ¢ 2-3-1819)-4-[[(3R)-2,3,4,9-H Ed}sto| E 2 -1/ 70} E-3- Joln] = |H] e} £ =
[1,5-a][1,3,5]E8]olx-8-7}H Y E= (100mg, 218.17mmol, 1leq)e] &Moo o]y (Raney)-Ni % NH;-:
H,0(27.31mg, 218.17mmol, 30.0ImL, 28% +%, leq)S FH7ISIATE. E}ES 60TolA 241 < H2 4 7]sH
o (15psi) WML, EHES oJ7slar, MeOH(10mL)E A3, AAE FFdte] FAJES 531 9]
E 38 HPLC(ZHE: Xtimate C18 150%25mm#5mm; ©]&7d: [E(0.05% HC1)-ACN]; B%: 25%-55%, 7min)ol 2|3
A 5t == SAAZAA
BR)-N[8-(or = e )-2-(5-FEF 2 2-3-H g d) 9 Z&E=Z[1,5-a][1,3,5] Eglo}-4-4 ]-2,3,4,9-H| E&}3} o]
=2 FhubE-3-0}u (25mg, 46.48mmol, 21.3% &, 100% %, 3MCl, F3d ([a1”’) = 430.552, (MeOH,
c=0.040g/100mL))) S A nPEZ F5315 0.
'H NMR (400 MHz, CDsOD) J ppm
9.52 (s, 1H), 8.82-8.74 (m, 1H), 8.72 (d, J = 2.2 Hz, 1H), 8.23 (s, 1H), 7.39 (d, /= 7.8 Hz, 1H),
7.29 (d, J=8.1 Hz, 1H), 7.08-7.02 (m, 1H), 7.00-6.94 (m, 1H), 4.87-4.82 (m, 1H), 4.38 (s, 2H),
3.30-3.26 (m, 1H), 3.18-2.91 (m, 3H), 2.40 (m, 1H), 2.35-2.22 (m, 1H); ES-LCM S m/z 412.2 [M-
[0405] NH;+H]™.
[0406] AN 6

[0407] 3198 1-59 @4

H
—~N
LYy
H@“’O‘\@
| N;;’\N,N\
g j/w\\)
1900
5

[0408]
[0409] A whg-4:
N H’g
Lo AT N
HN‘\‘ /. > - 2 h O j\ e
N{*L\N,—N\ = Sy | NT N
cy/i\\‘N’ R Pd{dppfiCly, Cs,C05 -~ N“[/’\\J/ o i
- -
1 N -5
[0410]
[0411] 19740 (3R)-MN[2-[5-(T o} e )-3-3] | d |-8-o| AZ 2 F -9 Z 2 [1,5-a][1,3,5] Ed o} 7 -4-¥1-2,3,4,9-

H Eg o] = 2-1F7}E-3-o}9 (I-5)
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[0412]
[0413]

[0414]
[0415]

[0416]

[0417]
[0418]

[0419]
[0420]
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H
N
|
e SN
R
/N\{i \N S
N, /'\

1,4-92oml) 2 H,000.5mL) &9 (3R)-N(2-F22-8-olAXz2d-Te}Z2[],5-a][1,3,5]Ed]o}x-4-<)-
2,3,4,9-"| Eg}slo| =2 -1/F7Fu}E-3-0}71 (60mg, 155.33mmol, leq) % [5-(TwEolr]x)-3-0gd] B 24t
(51.56mg, 310.65mmol, 2.0eq)e] £Moll Pd(dppf)Cl,(11.37mg, 15.53mmol, 0.leq) 2 CssC05(151.83mg,
465.98mmol, 3.0eq)S FH7ISIATH. EFEE N2 18 B9 A 110CoA 0.543F F<F nlo]a 23} 3}o
A wdkslgltl, whe E3ES ofFsta ggete] sEste] JFdEE 53t o] 38 TLC(TLC: PE/EtOAc
= 1/2, Ry = 0.29)°] o3 AA3 T & HPLC(ZH: Xtimate C18 150%25mm*5um; ©]=A: [E(0.05% HCl)-

ACNT; B%: 40%-70%, 8min)el| &3] AAIS & FZAAZRAIA (BR)-M[2-[65-(YuEoln| = )-3-F 2| d |-8-0]| 22
-y gtE=2[1,5-a][1,3,5]Ed o} -4-A]-2,3,4,9-"H Eg}slo] =2 -1F7FaFE-3-0}7 (49. 05mg, 85.08vmol ,

54.8% &, 99.9% =%, 3HCI, F3)A ([al™'y = +58.214, (MeOH, c=0.099g/100nL)))S F4 1HE2 F5
SF3lth.
'H NMR (400 MHz, CD30D)
é ppm 8.77 (s, 1H), 8.58 (br s, 1H), 8.10 (d, J=2.8 Hz, 1H), 7.99 (s, 1H), 7.33 (d, /= 7.8 Hz, 1H),
7.24 (d,J=8.0 Hz, 1H), 7.04-6.97 (m, 1H), 6.96-6.88 (m, 1H), 4.77 (m, 1H), 3.31 (m, 1H), 3.27-
3.20 (m, 1H), 3.12 (s, 6H), 3.03-2.83 (m, 3H), 2.41-2.31 (m, 1H), 2.30-2.17 (m, 1H), 1.38 (d, /=
7.0 Hz, 6H); ES-LCMS m/z 467.3 [M+H]".
AAd 7

33HE 1-69 ¥4

N
@8
N AT
onnt
\N/ \N
|
I-6
A g
N
H )
) " L
w E /} SN KN ~_>
H’\§l o | NV)\ /N‘>

NZ N
AN Pd(dppf)Cl,, Cs,CO3 /i.\\
PPN KA
Cl N
.

19-4:  (3R)-N[2-[6-(HHHo}u]=)-3-H g d]-8-o|Ax2Y-9#HE2[1,5-a][1,3,5] Ed o} -4-91-2,3,4,9-
gl Eg}sto| = 2177 E-3-0}7l (I-6)
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[0421]
[0422]

[0423]
[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
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H
X
I /20
’ 7\
HNY ‘/)
g~ N =
NN
x A
= i )\N
| —
~ \N’

1,4-Y12A2H(1.20L) 2 H,0(0.3mL) 9 (3R)-M(2-F2=Z-8-olAxzd-ue}Z£=[],5-a][1,3,5]Edo}x-4-Y)-

2,3,4,9-H Eg}sto)| = 2 -17-7}9}E-3-0}91 (80mg, 207.10mmol, leq)d] EFEo| N NtHE-5-(4,4,5,5-EH|Eg
WE-1,3,2-t&A R E-2-4) 9 F d-2-0}71(51.39mg, 207.10mmol, leq), Cs,C0;(202.43mg, 621.30mmol,

3eq), Pd(dppf)Cl,(15.15mg, 20.71mmol, 0.leq)S 7}l tt. EFES 110TAA 0.5AFF &< nfo|A 23} 5}
oA wHtslSlT), Wb EFES ATt gYstl w55t MBS 551 olE w3 & HPLCHCI =7
Ae: Xtimate C18 150%25mm=5um; ©]=AF: [E(0.05% HC1)-ACN]; B%: 45%-75%, 8min)oll <&l AA st (3R)-M»
[2-[6-(tH " olu] x)-3-H]gjd |-8-o| AZ 2 H-u2}Z£2[1,5-a][1,3,5]Eo}d-4-9]-2,3,4,9-H E}slo| =2 -
UE7FaZ-3-0} 91 (50 .43mg, 92.63mmol, 44.7% &, 99.1% %%, 2HCl, [al”") = +117.135 (MeOH, ¢ =
0.100g/100mL)) S 84 1P E=Z 5531500

'"H NMR (400 MHz, CD30D) 6 ppm
8.82(dd, J=2.0,9.5 Hz, 1H), 8.74 (d,J= 1.7 Hz, 1H), 7.95 (s, 1H), 7.34 (d, /= 7.8 Hz, 1H), 7.28-

7.21 (m, 2H), 7.07-6.98 (m, 1H), 6.97-6.89 (m, 1H), 4.76 (s, 1H), 3.30 (s, 6H), 3.28-3.19 (m, 2H),
3.06-2.82 (m, 3H), 2.42-2.13 (m, 2H), 1.38 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 467.3 [M+H]".

AA¢) 8
3E [-7a, I-7b © I-7c9 A

N r’/\\r” \ ~ AN
‘ LN | g[\jN J\ | N
HNY NS HN
N'/’/L\N"N\ N’)/\N/N N%N”N
NP PO < PN,
Y Sy o KN/
I-7a I-7b I-7¢

RS

)\ LN
2NN /\v/\‘f/
N N7\ HoN N N 712 sFC
F - o N
e N E .
! DIEA N \\N/i
> |
N ki - —
N i-7c
A Y/ i U
HNY HN
2 N - f\ —N
P NTORTN
F. e A F. 2 /J\\ M
= | N 2 N
H
= /\ . i
N I-7a N 7

194 2-(5-EF 2 2-3-HaFg)-8-0|2Z2H-N[(58)4,5,6,7-H Eddto| =2 -1 E&-5-L | &S = [1,5-
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all1,3,51Eg]o}RA-4-0}9l ([-7a) & 2-(5~EF L2 2-3-¥FH)-8-0lAZ2H-N[(55-4,5,6,7-H EFslo| ==~
1FAE-5-L 198 =2 [1,5-all1,3,5]1E& o}z -4-o}7 (I-7b)

H
(\EN" ( l,«N\
N N
. ¥ 4
e~ HN
N//i\N,N N/;I\\ N

2
N

[0430]

[0431] ~PrOi(smL)  F9 4-EFR2-2-5-FFL2-3-¥FY)-g-olAx2d-eEF=[1,5-a][1,3,5]EZ o} (150mg,
500.84 umol, leq)d] &9Nol DIEA(323.64mg, 2.50mmol, 436.17xl, 5eq) % 4,5,6,7-HE E}é}O]Ei— 1Felth=-
5-0}71(110.49mg, 525.88umol, 1.05eq, 2HCDH)S FH7IsIth. EFES 60ToA 247 Tk wHka3i).
TLC(PE/EtOAc = 1/1, R = 0.20)& &% A7} &3] Lu=EHSow e A Aol HEHASS HAF

ATk, WhE EIES AASt FFsY FAES —’F%é}ﬂ ol A% Auvt A AZwEY T (PE/EtOAc =

100/1 58 4/37FA], TLC: PE/EtOAc = 1/1, R = 0)o 93l At Ex IJIFES =5

(A9 DAICEL CHIRALPAK IC(250mm#*30mm, 5m); ©]-573: [0.1% NH;H.0 EtOH]; B%: 50%-50%)° <& &2|3k &
AAZAA o FEl 2 (86.21mg, 218.14umol, 43.6% 58, 99.3% <%, SFC: R, = 3.953min, ee = 100.0%

A [a]z”p = 42.795. CHCls, ¢ = 0.103g/100mL)E WA T BT 2-=3519] 31

'H NMR (400 MHz, CDCl5) 6 ppm 9.50 (s, 1H), 8.56 (d, /=2.8 Hz, 1H), 8.48-8.39 (m, 1H), 7.87

(s, 1H), 741 (s, 1H), 6.64 (d, J = 8.0 Hz, 1H), 4.88-4.75 (m, 1H), 3.35-3.16 (m, 2H), 2.98-2.92

(m, 2H), 2.78 (dd, J = 7.5, 15.3 Hz, 1H), 2.36-2.28 (m, 1H), 2.27-2.16 (m, 1H), 1.41 (d, J=6.8
[0432] Hz, 6H); ES-LCMS m/z 393.2 [M+H]"

[0433] U= o HE] 2™ (85.9mg, 218.89umol, 43.7% &, 100.0% w1, SFC: R, = 4.485min, ee = 97.18% ¥
[a]l " = -5.324, CHCls, ¢ = 0.113g/100mL) & WA 1 E 2 F535}% ).
{1 NMR (400 MHz, CDCls) 6 ppm 9.50 (s, 1H), 8.56 (d, J=2.8 Hz,
1H), 8.44 (td, J=2.2, 9.6 Hz, 1H), 7.87 (s, 1H), 7.41 (s, 1H), 6.64 (d, J= 8.0 Hz, 1H), 4.81 (t,J =

8.0 Hz, 1H), 3.36-3.16 (m, 2H), 2.95 (t, /= 6.4 Hz, 2H), 2.78 (dd, /= 7.7, 15.2 Hz, 1H), 2.38-2.16
(m, 2H), 1.41 (d, J= 6.8 Hz, 6H); ES-LCMS m/z 393.2 [M+H]".

[0434]
[0435] AA 9
[0436] 3}5HE 1-8a, 1-8b & I1-8col A
H H
oy Oy o
L/ L A ,
HN /\2/:> H /u\\> N E 4 “‘%
’,“//LN/N\ . Ng\?}"r{\ " /;ri\ N
TT\\N = F\f,\ll/kh/\\{ /Li
x /‘\ \N/’ S
[0437] 1-8a 1-8b
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[0438]

[0439]
[0440]

[0441]
[0442]

[0443]

[0444]

[0445]
[0446]
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Ci

NN

H F\// X /-
HoN BOCHNGO :j/ ;
G PdPPRa, S1ElE DiEA

| N
& Ly r
HN i v
- 7\
s i s o v ad
i « SFC NékN N oy N
ol | N F. X )§~ ) ) Y
. ) YT 5 Y
N i8¢ \N/' F \E\ [, e
82 N
6,7,8,9-H E&} o] =2 -54-3 2| £ [3,2-b] U E-8-0}H
H
| N
HoN ~
e

HH(3.5mL) 9 2-B 2RIz d-3-ol7l(lg, 5.78mol, leq)d |ME Pd(PPhs).(333.96mg, 289.00 pmol,

0.05eq)ol HA7F8ta tert-H8 N-(4-FA4APo]ZFZEA)Flulvo] E(1.48g, 6.94mmol, 1.48mL, 1.2eq)E wmol=
23 FH oA FHatar olojA &= 13 59t HASTE. EEE FHE 160TANA 2.54%F &<k whe] 3 =3
tol A (12bar)  7FE3Sitt. EFES 5% F  =(6mL)S %7%«%}213} =P ES
Zoelth. e & 58 w3k, EtOH(SOmL) of &alAFTH. vk EFES AFeta
o] 6,7,8,9-H Egtsto]| =259 2] = [3,2-b] 1 E-8-o}71(1g, 4.27mmol, 73.9% &, 8
R F5E%on ol F7E A %iL B}% AN A ARE-3EATE .

Oll

S EtOAc(50mL<3)=
o dg TRetstel &%
0.

0% ¢5)g 4 1

ol —W'

}_

oft

'H NMR (400 MHz, CDs0D)
5 ppm 8.12 (dd, J = 1.2, 4.9 Hz, 1H), 7.62 (dd, J = 1.0, 8.1 Hz, 1H), 7.00 (dd, J = 4.9, 8.1 Hz,
1H), 4.81-4.78 (m, 1H), 3.24-3.06 (m, 2H), 2.91-2.80 (m, 2H), 2.12-2.03 (m, 1H), 1.83-1.69 (m,
1H); ES-LCM S m/z 188.1 [M+H]".

22HA: (BS)-WF[2-(5-EF L =-3-1Fd)-8-olA2xzH-ZE=2([1,5-al[1,3,5] Eo}H-4-¥1-6,7,8,9-H E=}
ol =2 5 x(3,2-b]UE-8-07] (I-8a) 2 (BR-NM2-(5-EFL=2-3-FIY)-8-0olAX=2H-vI&E=
[1,5-all1,3,5]E&] o} -4-41-6,7,8,9-H| Eg}3lo| =251 2 £ [3,2-b] U =-8-}%] (I-8b)

H H

N N
ﬁ } A\ o ! 7\
' OO S aa®

N)\ \ NP N
\(j/% = P Sy
X ’ /i,

~PrOH(15mL) 9] 4-F22-2-(5-FF22-3-¥gd)-8-0olax2d-vF=2[1,5-a][1,3,5]EZ o} (150mg,
501.35umol, leq)e &9Mo] DIEA(194.38mg, 1.50mmol, 261.97x0, 3eq) 2 6,7,8,9-HE a}é} |=2-5F0g %
[3,2-b] Q1 E-8-0}71(140.81mg, 601.62 umol, 1.2eq)S FH7I8IFth. EFES 60TColA 247 S+ N, E9718}

of makatglvh. W ER/EL HAYstel FHate] AoES F5s ol iyt A Ad ARvEILYY]
(PE/EtOAc = 1/0°l A48 1/174A], TLC: PE/EtOAc = 1/1, Ry = 0.2) oA AAste A4EE F5390H 7]

)=}
B
2 SFC(A™: YNC 71% Amylose-C(250mm#30mm, 5um; ©]54F: [0.1% NHsH,O MeOH]; B%: 55%-55%)°l 2l&f =4 A)gk
5 2AAZANA olFE] 27 (30mg, 66.65umol, 13.2% &, 98.3% <%, SFC: R, = 1.536min, ee = 97.2% 2
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[0447]

[0448]

[0449]
[0450]

[0451]

[0452]
[0453]

[0454]
[0455]

[0456]
[0457]
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22.7 -
[a]l ) =-37.469, MeOH, ¢ = 0.050g/100mL))E WA 1P EZ F55195
'H NMR (400 MHz, CD;0D) & ppm 9.40 (s, 1H), 8.56-8.47 (m, 2H), 8.24 (d, J =
4.4 Hz, 1H), 7.98 (s, 1H), 7.85 (d, J=7.8 Hz, 1H), 7.19 (dd, J = 5.1, 8.1 Hz, 1H), 4.86-4.79 (m,
1H), 3.48 (dd, J= 5.3, 15.3 Hz, 1H), 3.30-3.24 (m, 1H), 3.18-2.95 (m, 3H), 2.42 (m, 1H), 2.38-
2.23 (m, 1H), 1.42 (d, J = 6.8 Hz, 6H); ES-LCM S m/z 443.2 [M+H]";

U] o FE] 2 (30mg, 67.80 umol, 13.5% &, 100% <%, SFC: R, = 1.724min, ee = 98.2% 2 [al , =
1y =

+41.698, MeOH, ¢ = 0.051g/100mL)Z ) A 2 F5alt.

'H NMR (400 MHz, CD3;0D)
& ppm 9.40 (s, 1H), 8.56-8.46 (m, 2H), 8.24 (d, J = 4.9 Hz, 1H), 7.98 (s, 1H), 7.85 (d, /= 8.1 Hz,
1H), 7.19 (dd, J = 5.0, 8.2 Hz, 1H), 4.85-4 81 (m, 1H), 3.48 (dd, J=5.4, 15.2 Hz, 1H), 3.29-3.24
(m, 1H), 3.18-2.95 (m, 3H), 2.44 (m, 1H), 2.38-2.23 (m, 1H), 1.42 (d, J = 6.8 Hz, 6H); ES-LCM
S m/z 443 .2 [M+H]".

A A4 10
3= 1-99 A

RS

H
y N
i o E v
] NS 3
HN ) /J\ =
T = oy
N D MeLi, THF o \N)\
}\\’T/ : \\N/ \\‘ ; E o
! ] ) \\\\N
N 1 o/\' 9 o

1614 2-[2-(5-EF 2 2-3-934Y)-4-[[(3R)-2,3,4,9-H Edslo| E2-1F-7ME-3-d Jo}u| = 19 HEZ[1,5-
al[1,3,5]Eo}lA-8-¢ ] Z=2H-2-& (I-9)

H
y N
%
BN 7\
N";\N"N
F /I SN
W
Ny, 29718kl -30ColA] THF(10mL) 9] 1-[2-(5-ZF ¢ 2-3-92]9)-4-[[(3R)-2,3,4,9-H E&}slo| =2 -1/7}
HhE-3-d Jopv] ] 2kE 2 [1,5-a] [1,3, 5] Eg] o}zl -8-<d | ol B}=(150mg, ~ 339.78 umol, leq) ] LA
MeLi(1.4M, 10mL, 41.20eq)oll H7}8}ct. o]ojA, EFdES 5T WA -30TCoA 108 &+ witslic). g
E3ES H0(10mL) 2 32 (quenching) Al 7] 3 EtOAc(16mLX3) & FZ38Utt. §7] =& Na,S0,E AXA|7]3, o
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B

3har 7Fetsle] st FAES 55l oS BFH L HPLC(A®: Phenomenex Gemini 150#25mm+10um; ©]%
A [E(0.04% NH; - Ho0 + 10mM NHHCO5)-ACN]; B%: 55%-85%, Smin)ol] ¢J3] AAstFct. E&s= £8S =44
ZAA 2-[2-(5-FF22-3-9&4)-4-[[(3R)-2,3,4,9-H EZSlo| =2~ 1/F7M}E-3-L Jolr| = |9 &} &2 [ 1,5~

al[1.3,5] Edo}x-8-2 | T2 #-2-2(25.34mg, 51.51pmol, 15.2% &, 93.0% <%, [al ") = +36.238

(MeOH, ¢ = 0.100g/100mL))S A 1P EZ F53}AT).
'H NMR (400 MHz, CDCl3) 6 ppm 9.50
(s, 1H), 8.58 (d, J= 2.8 Hz, 1H), 8.43-8.38 (m, 1H), 7.94-7.89 (m, 2H), 7.48 (d, J= 7.6 Hz, 1H),
7.35(d,J=8.0 Hz, 1H), 7.19 (t, /=72 Hz, 1H), 7.15-7.10 (m, 1H), 6.79 (d, /= 8.0 Hz, 1H), 5.02-
4.94 (m, 1H), 3.41-3.34 (m, 2H), 3.02-2.92 (m, 3H), 2.40-2.32 (m, 2H), 1.76 (s, 6H); ES-LCMS

[0458] m/z 4583 [M+H]".
[0459] AAd 11

[0460] 3EE 1-109 4

"
N
L
HN® / >
, N o
NZTNT
= !/ ! \N/ T3
b |
\N HN\\j
NﬁN
[0461] Hi
[0462] A wrg4:
Lo Lo oOf
=Ry Ned N’“ NS T N NP 0\
F\Q/KN /,L:;\) NIS Fo J) - POCl;  F. /wy\] )§:¥> HN \::/)
E - B I =g il T
Ny | , DCMACN ? I\N/ )i \ DIEA
X X
HNY \g/ A \\/L! ~
| ‘:-_) TMS Hn \m)
NP NN z Aol -
Y NF KyCO5
P\//Aj )\er =/ Pd(PPhy),, Cul, TEA PNy /:\\/ MeOH
N ‘ 1 i e
e, \”J/ R
‘ ™S
/’ H /\ H
i | 3 i | >
TN {_\) - H S [‘Q
N 472 (D) 5558 ka;«h
Fag g b, ke UER L-ojzazwolE ¢ NN
\l/\/\ir o ‘\\ THEMeOH \( ] {
Y 1
[0463] “
[0464] 197 2-(5-BEF L 2-3-934)-8-2 2 -9 &E=[1,5-al[1,3,5]E&| o} -4-&
4
NZ NN
F. P X /! *Qe
oy
[0465] N
[0466] ACN(30mL) @ DCM(30mL)  F9  2-(5-ZF o 2-3-mgu)HeE=[1,5-a][1,3,5] ET|o}71-4-2(4.50g,

19.46mmol, leq)e] &oMo]l NIS(6.57g, 29.20mmol, 1.5eq)E H7}8ltt. EFES 50T A 3A7F S N, ¢
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[0467]
[0468]

[0469]
[0470]

[0471]

[0472]

[0473]
[0474]

[0475]
[0476]
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71tel mRkslgict. wbg EehES ojFstal AlolaE tetel AxAA 2-(5-FFLE-3-¥¢d)-8-8. 2 %=~
gtE2[1,5-a][1,3,5] Ed]o}d-4-2(6g, 15.96mmol, 82.0% &, 95.0% wi)S 4 uIE2 F5390H
ol F7h= AASHA eal v @AM ARSI
'H NMR (400 MHz, DMSO-dé) 0
ppm 9.13 (s, 1H), 8.85 (d, / = 2.7 Hz, 1H), 8.33 (br d, J = 9.0 Hz, 1H), 823 (s, 1H); ES-LCMS
m/z 358.0 [M+H]".
29 4-822-2-(5-EFQ2-3-9d)-8-8 2 E-¥H#E=[1,5-al[1,3,5]EF e}z
Ci
NZ .\j,N
i
POCLy(1730L) 9] 2-(5-ZF L 2-3-32d)-8-2. 2 =-9] &&= [1,5-a][1,3,5] E&]o}x1-4-2(5.9¢, 15.70mmol,
leq)®] && 130TAA 3ARE FF Ny wfl71skell awnkabaltt. LC-NSw= & Al=o] 40%7F dot 9lar =73}
© 3Rkl 4207F AEHASS BolFAT. &8 130TolA 9ARF EF N, 971t antagivt. E3HE
& FEFT U d2E000L) S 7T, EFES EtOAc(100mLx3) 2 FE33Ah. Fe 7] S5 NaSo,

2 12713, A#35ta F53te] JodES F5IA olE AEs A A" A=ZveE I (PE/EtOAc = 1/0914]
¥ 10/37bA, TLC: PE/EtOAc = 3/1, Ry = 0.70) AollA AAEle] 4-FR22-2-(5-ZTFQ2-3-7gjd)-8-22 %

-9} 2[1,5-al[1,3,5]1Eglo}zl (5¢, 9.99mmol, 63.6% &, 75.0% %)< N ngE2 53190,

IH NMR (400
MHz, CD;0D) 6 ppm 9.52 (s, 1H), 8.72 (s, 2H), 8.29 (s, 1H); ES-LCMS m/z 375.9 [M-+H]".

3 (BR)-W[2-(5-EFL2-3-9Yd)-8-8 2 =-VER[1,5-a][1,3,5] E2|o}x-4-94]-2,3,4,9-H E&}3}o]
ER-1FHE-3-0})

H
. -N

a

HNY
Z~-N
NTNTTY

o

N

7-PrOH(10mL) =9 4-Z22-2-(5-ZF 2 2-3-97d)-8-8 ¢ - g==2[1,5-a][1,3,5] Eg]o} 7 (1g,
2.00mmo! , leq), (3R)-2,3,4,9-H| Eg}dl o] &2 -1/F7}u}=-3-0} 71 (446 . 38mg, 2.40mmo]1 , 1.2eq) 2
DIEA(774.37mg, 5.99mmol, 1.04mL, 3eq)9d ETES 7|3t N,2E 33 HASAY. E£3ES 60CoA 347
TN, B 7Sk wwkelsith, RS EFES st w53te] JoES 5 o0& Ayt A A9 2=
ul ¥ 789 (PE/(EtOAc:DCM = 4:1) = 1/01 A% 10/37FA), TLC: PE/EtOAc = 3/1, Ry = 0.60) “FellA] A A5}t
BR)-N[2-(5-ZF 2 2-3-984d)-8-8 0 -1 g2 [1,5-a][1,3,5] Eg]o}x-4-¥]-2,3,4,9-H| Eg}slo| =2 -

LH74AkE-3-0FR1(900mg, 1.59mmol, 79.8% <&, 93.0% £X)& &4 1P =2 F533T.

'H NMR (400 MHz, CDCl3) 6 ppm 9.54 (s, 1H), 8.60 (d, J = 2.9 Hz, 1H), 8.54-8.49
(m, 1H), 8.08 (s, 1H), 7.91 (s, 1H), 7.48 (d, J — 7.8 Hz, 1H), 7.36 (d, J — 8.1 Hz, 1H), 7.23-7.17
(m, 1H), 7.16-7.10 (m, 1H), 6.83 (J = 8.1 Hz, 1H), 4.98 (m, 1H), 3.42-3.35 (m, 1H), 3.07-2.94 (m,
3H), 2.42-2.31 (m, 2H); ES-LCMS m/z 526.1 [M+H]".

457 (BR)-NF[2-(5-EF 2 =-3-¥92)-8-(2-EgH B A EdE )Y IE2[1,5-a][1,3,5] Efozl-4-L ]-
2,3,4,9-sl Eg}slo| = 217 E-3-0}9
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[0477]
[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]
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J

N/ N’N

F\?”

TEAGGHL) %9 (3R)-MN-[2-(5-ZFQ 2-3-¥8d)-8-2 0 =-ve}£2[1,5-a][1,3,5]1EF oA -4-¥1-2,3,4,9-¢|
Eg}slol =2 -1F-7MFE-3-oF (150mg, 265.55 umol, leq), Cul(10.11mg, 53.11pmol, 0.2eq),
Pd(PPh3)4(30.69mg, 26.56 umol, 0.leq) Z AEIL(EZWE)AT(521.65mg, 5.3Immol, 735.76u0, 20eq)e] &

Ses B7Iska N2 33 AASIY. EF=s 70TCAA 5AZE Ft Ny &9l7]stel] mutegict. whg Egtes

TMS

oAstar getslel FF3dle] FdES 5L olE Ayt A Ay A2vlE T (PE/EtOAc = 1/0°91A4F-H
10/37+A], TLC: PE/EtOAc = 3/1, Ry = 0 Aol Al AAE] (3R)-N[2-(5-ZF % 2-3-Tg|d)-8-(2-Eg| v &

Ao el d) L2 [1,5-al[1,3,5] Eg|old-4-Y]-2,3,4,9-H Eg}s}o]| = 2 - 1/F7HE-3-0} 1 (120mg,  205.80 1
mol, 77.5% &, 85.0% <£X)<S A uFER F559 ).

'H NMR (400 MHz, CDCl3) 6 ppm 8.53 (br s, 1H), 8.07 (s, 1H), 7.89 (s, 1H), 7.48 (/ = 8.0
Hz, 1H), 7.35 (d,J = 7.8 Hz, 1H), 7.21-7.18 (m, 1H), 7.13 (d, J = 7.8 Hz, 1H), 6.82 (s, 1H), 4.96
(m, 1H), 3.37 (m, 1H), 3.00 (m, 3H), 2.38 (m, 2H), 0.31 (s, 9H); ES-LCMS m/z 496.2 [M-+H]".

587 (BR)-N[8-9lEd-2-(5-FF22-3-9gd)gg=&=[1,5-a][1,3,5] Ed o} -4-L]-2,3,4,9-6| E&} 5} o]
E=Z2-1F7HE-3-o19

H
’ N
i
e 7\
i -
2 N
N7 NI
F. /[ \N S
|
SN W

MeOH(5mL) 2] (3R)-N-[2-(5-ZF2 2-3-y2d)-8-(2-Egve Ao e d)detZ£2[1,5-a][1,3,5] Eg]o}rl-
4-91-2,3,4,9-8| Eg}slo]| =2 -1/ 7FaFE-3-0191 (100mg, 171.50 umol, leq)e] £Me K,C05(71.1lmg, 514.50p
mol, 3eq)S H7MSHYt. TFES 15TolA 2A1F &9k N, &21718kel wwksksitk. TLC(PE/EtOAc = 3/1, Ry =
0.25)& 3ol T8 A9t AHe] AEHJSTS e, EFES 559 v E(1mL)S #H7sksic.
=S EtOAc(10mLx3)E FZEatgtt. &3 7] =& Na,SOE AXA7)aL, JF3sta H&8te] FAES 5

f
=

=
=

gon olz Ayt A A"Y A=2ulE e 9 (PE/EtOAc = 1/09]A5-E] 10/37+#], TLC: PE/EtOAc = 3/1, R¢
0.25) AolAl  AASt] (3R -N[8-oEld-2-(5-ZF ¢ 2-3-H ) e=E[1,5-al[1,3,5] Eg]o}x-4-9 |-
2,3,4,9-H Eg}slo| = 2 -1/F7}0}E-3-0171 (75mg, 164.72 umol, 96.1% 5, 93.0% +%)< 34 uPELZ 5
HPA=

'H NMR (400 MHz, CDCl3) &
ppm 9.54 (s, 1H), 8.59 (d, J = 2.9 Hz, 1H), 8.52 (J = 7.8 Hz, 1H), 8.08 (s, 1H), 7.89 (s, 1H), 7.48
(d,J = 8.3 Hz, 1H), 7.36 (d, J = 7.8 Hz, 1H), 7.20 (t, J = 7.0 Hz, 1H), 7.16-7.10 (m, 1H), 6.82 (J
= 8.1 Hz, 1H), 4.97 (m, 1H), 3.35 (m, 2H), 3.07-2.93 (m, 3H), 2.45-2.32 (m, 2H); ES-LCMS m/z
4242 [M+H]".

GEHA: (BR)-N[2-(5-ZE2 ¢ 2-3-1 7Y )-8-(IF-ET o}&-5-9)H &&= [1,5-a][1,3,5] EF| o} A -4-Y ]-
2,3,4,9-" Egslo| =2 -1F-7H1E-3-o14 (I-10)
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[0485]
[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

[0492]

[0493]
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H
L,
HN‘ Q}
THF(3mL) % MeOH(3mL) =9 (3R)-MN[8-dEd-2-(5-ZF ¢ 2-3-ydd)ug}Z=[1,5-a][1,3,5]Eg]o}xl-4-
91-2,3,4,9-H| Eg}slo| =2 -1/F7}0tE-3-0191 (75mg, 164.72umol, leq), WEF;(2R)-2-[(19)-1,2-T]slo]| =&
Al ol 8l |-4-3} o] = FA]-5-2 A -2f-F H-3-2|°] E(39.16mg, 197.66umol, 1.2eq), NaN;(12.85mg, 197.66 umol,
1.2eq), CuS04(31.55mg, 197.66umol, 1.2eq) ¥ (2R)-2-[(15)-1,2-Tt])5}lo]=Z Ao €l ]-3, 4-T]5}0] =2 A|-21-F
e-5-2(34.81mg, 197.66 pmol, 1.2eq)9] &E3ES 7|5t N2 33 HASFY. EFES 20ToNA 1243
ok N, 8718kl wtsdch, E3tE] DMF(2ml)E #7bstar, #@stshel sF%ste] FAES 53513 o5 &
#-8 HPLC(ZHH: Agela ASB 150%25mm#5m; ©]54F: [2(0.05% HC1)-ACN]; B%: 45%-75%, 8min)oll <& A3k
;c‘>r: o@ﬁ}— ]7:]
BR)-MN-[2-(5-EF 2 2-3-¥ g d)-8-(1FEg|o}l&-5-d) vt ==2[1,5-a][1,3,5] Eg] o} -4-4]-2,3,4,9-H E

22.3

gslol = 2 -1/-7MFE-3-0}71(24.65mg, 42.81umol, 26.0% &, 100.0% <X, 3HCI, [al p = +24.965
(CH:0H, ¢ = 0.050g/100mL))S &4 1P EZ F53AUTE.

'H NMR (400 MHz, CDsOD)  ppm 9.66 (s, 1H), 9.17-9.76 (m, 1H), 8.94 (s, 1H), 8.61 (s, 1H),
8.56 (s, 1H), 7.36 (d, J — 8.1 Hz, 1H), 7.26 (t, J — 7.0 Hz, 1H), 7.04-7.00 (m, 1H), 6.96-6.92 (m,
1H), 4.98 (m, 1H), 3.31 (m, 1H), 3.07-2.91 (m, 3H), 2.44-2.38 (m, 1H), 2.31-2.27 (m, 1H); ES-
LCMS m/z 424.1 [M+H]".

AAd 12
= 1-119 T4

,N N
4 a
O 7\ N L

f 4 HN‘
L =7
NT N"N\ N
. s Mae Cs,C0;5, Pa{dpoliCly
) N ‘2 1.4-981/8
i i Br
Y

194 (BR-MN[2-(5-FFL2-3-9d)-8-olAZ2dd-YFEE[1,54][1,3,5] Eglc}F-4-9]-2,3,4,9-H E
gato] =2 -14-7HkE-3-ok9l (1I-11)
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[0494]

[0495]

[0496]
[0497]

[0498]

[0499]
[0500]

[0501]

[0502]
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.—N
H
H
HN® 7\
i Eo—
AN
N7 NN
F. /E \N o
Do
N

N ZS1718kel 1 4-t&ak6nl) 2 2Z@nl) T BR-N[8-HER-2-(5-5F22-3-v2|d)vE2[1,5-
all1,3,5]Eg|o}x1-4-9]-2,3,4,9-e| Eg}slo] = Z-11-7}u}E-3-0}71(320mg,  669.01umol, leq)e] &4l
Cs5C05(653.93mg, 2.01mmol , 3eq), 2-ol Az EHd-4 4,5 5-HEZHE-1,3, 2-1] AL H = (168.63mg,
1.00mmol, 1.5eq) % Pd(dppf)Cl,(48.95mg, 66.90 pmol, 0.leq)ES A 1&Ftt. EFES @78ty L2 33 H
A&t 110ColA 30% 5t vlo]la 29} dtolA wukalth, whg E3HE-S EtOAc(50mL) 2 3A)sta, AzlolE
HEF T3 AFBAL, NaSO = AZRA7|AL, NS FFete] FoES S50 o5 A% Hgryt A A=vE
2129 (PE/EtOAc = 100/1¢l4 %€l 3/1744], TLC: PE/EtOAc = 3/1, Ry = 0.35)°] 2J8] AAlste] (3R)-M-[2-
(5-EF02-3-9gd)-8-c|ax 2o d-FgE=2[1,5-al[1,3,5] Eg]o}zl-4-4 ]-2,3,4,9-B| Eg}slo] =2 -14-7}
u}Z-3-0}71 (130mg, 286.33umol, 42.8% 4%, 96.8% =%, [al ) = +6.152, MeOH, ¢ = 0.100g/100mL)< 3
A IPER S50

'H NMR (400 MHz, DMSO-ds) § ppm 10.80 (s, 1H), 9.39 (s, 1H),
9.18 (d, J = 8.8 Hz, 1H), 8.71 (d, J = 2.9 Hz, 1H), 8.50-8.43 (m, 1H), 8.37 (s, 1H), 7.39-7.24 (m,
2H), 7.07-6.89 (m, 2H), 5.98 (s, 1H), 5.11 (s, 1H), 4.86 (m, 1H), 3.15-2.85 (m, 4H), 2.31-2.12 (m,
5H); ES-LCMS m/z 440.2 [M+H]".

AAo 13
= 1-129] T4

N
10O
Q\ N /‘
1-12

Y e

194 (BR)-F[2-(=olv|E-1-9)-8-o| a2 2 d-TFHE2[1,5-a][1,3,5] Eg o} -4-4 ]-2,3,4,9-E| E&}3}
o|EE2-1F7HHE-3-o}7 (1-12)

_95_



[0503]
[0504]

[0505]
[0506]

[0507]

[0508]
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HNY

T
Sy \i\
=

DMF(3ul) 59 (BR)-N(2-FR&-8-o|iAZed-ua}ZE=E([1,5-a][1,3,5]Eg|o}x-4-9)-2,3 4, 9-F| Eg}slo| =&
-1F7ME-3-ob1(70mg,  182.69 umol, leq)®] &Ho] wl=o]mthE(215.82mg,  1.83mmol, 10eq) H
(Cs:005(178.57mg, 548.06 umol, 3eq)& F7Fsttt. E3FES 130TColAl 1A1KF F<F who]A =3} Sfell Al (1bar)
apkedth, EFES F53 U EtOAc(30mL)E H7beklth. EFES B d
= 5% 4 LiCl(20mL) = AAHSFaL, NaS0,2 AFA|7]aL, of3stal sFete] Jojes F55kaL o5 38
HPLC(Z ¥ : Agela ASB 150%25mm#5um; ©]%&4k: [E(0.05% HC1)-ACN]; B%: 65%-95%, Smin)ell <& AA3 F =
ARAZAA  (3R)-N-[2-(Hl=olnthZ-1-YU)-8-o]| AZ2F-v2}£ =2 [1,5-a][1,3,5] Eg]o}x-4-29]-2,3,4,9-E| E

2}aho] = 2 -1 7ukE-3-0b7 (30mg, 60.12 umol, 32.9% &, 100% <%, HCl, [a1™"y = +31.274 (MeOH, ¢ =

0.047g/100mL))S WA nHEZ F53}% ).

'H NMR
(400 MHz, CDs0D) & ppm 9.81 (s, 1H), 8.90-8.81 (m, 1H), 8.05 (s, 1H), 7.86-7.79 (m, 1H), 7.64-
7.54 (m, 2H), 7.38 (d, /= 7.8 Hz, 1H), 7.28 (d, J= 8.1 Hz, 1H), 7.04 (t, /= 7.1 Hz, 1H), 7.00-6.91
(m, 1H), 4.84-4.80 (m, 1H), 3.35 (d, /= 5.4 Hz, 1H), 3.29-3.22 (m, 1H), 3.15-2.89 (m, 3H), 2.40
(s, 1H), 2.34-2.22 (m, 1H), 1.46 (d, J = 7.1 Hz, 6H); ES-LCM S m/z 463.2 [M+H]".

AAd 14
3138 1-13a, [-13b ¥ I-13c9 FA

H H
- —N N i
H,\\ LW \N HN® N ~ 4 \\
Nf N NNy

F\/\/(l\ - \2 FTATI//'\\_N/ ‘~:::< /Kﬁ
N Van g e
I-13a 1-13b 1-13¢
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[0509]

[0510]
[0511]

[0512]
[0513]

[0514]

[0515]

[0516]
[0517]
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R RERE

cl {\ H H
BocHN =0 N -~ N
HoN o ._.f“ i’//\ i A TFA ; __\
| //E Pd(PPhy),, A BocHN 4 \N HaiN 4 \N
N E e/
o
N
| .
/J me ‘\}\1\:
T : e/ SFC
NF NN
DIEA “ \\
“ i N 113¢
\N -
H H
P N #S ’ -N
i .
\nL . / _\\ ’J\/ / T\\‘\
HNY N HN JN
e/ & Ao
N;x‘I\N/N\\; ’ j\//"\IN\
F. . o F. 2 =
& W f\gf N %
e //’ B X / /‘f\‘
N7 pasa / N i-13b

19A: tert-F8 N(6,7,8,9-HEZ3 | = 2543 2| = [3,4-b] U E-6-U ) 7HutH o] E

H
T
1/\

BocHN N

Lo

N, 29718kl TelE(5il) FO] 4-Z22ued-3-okl(1g, 7.78mo0l, leq)®] TIHEO] fert-HEl N-(4-S A}
ol F 7 a7l o] E(1.99g, 9.33mmol, 1.99mL, 1.2eq) 2 Pd(PPh;),(179.77mg, 155.57 umol, 0.02eq)E
ettt EFES rholaz st WA 160ToIA 2413 Bk N, B51715te] wasltt. £FES gk 5
ool &ulE AAST. EHES L0(20mL) 2 B48kal, EtOAc(20mLx3)= FFstivt. &3 7] S& o
FELE ARG NaSO,E AZAIT ol ela sEael BoBE FEAL olF A A A AzmvlE
22§59 (CH,CLo/MeOH = 100/0°1 4158 10/17kA], TLC: CHiCla/MeOH = 10/1, Ry = 0.1) 7oA A8t tert-F4
N-(6,7,8,9-E| Eg}slo] = 2 -5/ ¥ 2] = [3,4-b] Q1 E-6-%) 7w o] E(250mg,  600.3pmol, 7.7% F&, 69.0%
FE)E F DPER 5590

'H NMR (400 MHz, CDCls) 6 ppm 8.64 (s,
1H), 8.07 (d, J = 5.4 Hz, 1H), 7.30 (d, .J = 5.4 Hz, 1H), 4.69 (s, 1H), 4.03 (s, 1H), 2.90-2.82 (m,
2H), 2.39-2.22 (m, 2H), 1.97-1.85 (m, 2H), 1.40 (s, 9H); ES-LCMS vz 288.3 [M+H]",

2tHAl: 6,7,8,9-H E&slo| =2 5418 X [3,4-b] Q1 E-6-o}F

H
[N
7\

HoN
2 s

DCM(6mL) 9 tert-5-¢ N-(6,7,8,9-8| Eg}slo] =& 543 2] 12[3,4-b] Q1 E-6-< ) 7hu}H] ©] E (200mg,
480.24umol, leq)] &dHEol TFA(3.08g, 27.0lmmol, 2mL, 56.25eq)S Z7}8litt. %%" 16Coﬂxi 1A 7Y
T wEgltl. W EFES AYst wFete] 6,7,8,9-HESto| =259 | = [3,4-b] 1 E-6-01T
(200mg, 464.71umol, 96.8% &, 70.0% %, TFA)S A 1FPEZ FE5a19lon o F7 Pi BABA e
3 o wHAlel A ARSI

1
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[0518]
[0519]

[0520]

[0521]

[0522]

[0523]

[0524]
[0525]

[0526]

[0527]

ZIHSd 10-2021-0110566

'H NMR (400 MHz, CDCls) & ppm 8.88 (s, 1H), 8.16 (d, /= 6.4 Hz, 1H), 7.93 (d, J
= 6.6 Hz, 1H), 3.78-3.70 (m, 1H), 3.19-3.13 (m, 2H), 2.86 (dd, J = 9.0, 15.4 Hz, 1H), 2.41-2.35
(m, 1H), 2.17-2.06 (m, 2H); ES-LCMS m/z 188.0 [M~+H]".

3Al:  (6R)-N[2-(5-EFL22-3-¥Ed)-8-o|2x2d-HZEZ[1,5-a][1,3,5] Egl¢}A-4-41-6,7,8,9-E| E&}
o= 259 £ [3,4-b]Q1E-6-0}71 (I-13a) E (69)-M[2-(5-ZTF L 2-3-7F4)-8-0o|AZ=E2g-TFZE
[1,5-a]l1,3,5]E&¢}A-4-4]-6,7,8,9-H EZ3o| =2 -7 2| =[3,4-b] A E-6-¢}7 (I-13b)

H H

o N
()= @S
HN“'L’ 4 }N o 7 N

Nemw/
N SN N7 N N

o e

i~PrOH(10mL) 9] 6,7,8,9-8|Eg}slo| =255 8] % [3,4-b] 1 5-6-0}7(200mg, 747.70 umol, leq)d] =3+&
o 4-FRR-2-(5-ZFL2-3-vg4d)-8-olAZTRI-¥HER[1,5-a][1,3,5]E& o} (197.16mg, 598.16 umol,
0.8eq) 2 DIEA(483.18mg, 3.74mmol, 651.1840, b5eq)E 78Ik, ZEHES 60TolA  3A3F HoF
ARt W EFES RSt ggstel] 58t JoES F53aL o]& W& HPLCHCl x=31; Ad:
Xtimate C18 150#25mm*5um; ©]%4F: [E(0.05% HC1)-ACN]; B%: 45%-75%, 8min 2 SFC A% : DAICEL CHIRALPAK
AD-H(250mm*30mm, 5um); ©]54F: [0.1% NHH,0 IPA]: B%: 30%-30%)°l ol AAlstget. E3sts= 283 738t

of ¥5A1713 sAAZAA odE] 2 (12.89mg, 28.43umol, 3.8% T& 6% =%, SFC: Rt = 6.022, ee =
23.2

97
99.400%, [al” ) = +20.575 (MeOH, ¢ = 0.020g/100nL))E A 1P B2 FE59]1
'H NMR (400 MHz, CDs0D) 6 ppm 9.37 (s, 1H), 8.54 (s, 1H), 8.51 (d, J =
2.7 Hz, 1H), 8.49-8.45 (m, 1H), 8.00 (d, J = 5.6 Hz, 1H), 7.96 (s, 1H), 7.44 (d, J — 5.1 Hz, 1H),
4.86-4.86 (m, 1H), 3.37-3.31 (m, 1H), 3.27-3.17 (m, 1H), 3.14-2.89 (m, 3H), 2.42 (d,J — 12.2 Hz,
1H), 2.32-2.21 (m, 1H), 1.39 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 443.3 [M+H]";

23.2

U 2] o GE] 9 (16.05mg, 35.35umol, 4.7% &, 97.5% <%, SFC: Rt = 6.671, ee = 98.746%, [al p =
-25.506 (MeOH, ¢ = 0.020g/100mL))E WA 7HPE= FE519T).
'"H NMR (400 MHz, CD30D)
J ppm 9.36 (s, 1H), 8.54 (s, 1H), 8.50 (d, /= 2.7 Hz, 1H), 8.45 (d,.J=9.8 Hz, 1H), 8.00(d, J=5.6
Hz, 1H), 7.95 (s, 1H), 7.45 (d, /= 5.6 Hz, 1H), 4.87-4.87 (m, 1H), 3.34 (d, /= 5.4 Hz, 1H), 3.28-
3.21 (m, 1H), 3.15-2.88 (m, 3H), 2.41 (d, /= 13.2 Hz, 1H), 2.33-2.19 (m, 1H), 1.39(d, /=7.1 Hz,
6H); ES-LCMS m/z 443.3 [M+H]".

AAd 15
I8 [-149 FA
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[0528]

[0529]
[0530]

[0531]
[0532]

[0533]
[0534]

[0535]
[0536]

[0537]

[0538]

[0539]
[0540]
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R RERE
OH

N. _B ; A :
KI " Pd(dpefiCis . N i COOMe o 4o} NP | “’\ _PoCly Naw
e | re————: 1
ANy, OO MeOH S 160 °C )\\ / \ ,

NH, HO'

H OH
i N F 5 /
\> Ny Non < \\
HN N
N =
Y
DIEA / ) Pa{dppfiCly, ©8,C05 Fu s NN
i
c:/ \( i
N

1A #E 3-ofm| =-5-mE-H g d-2-7} 5o E

COOMe

N
LI
AN N,

MeOH(10mL) 9] 2-B 2 ¥ -5-v|8-32]d-3-0}71(3g, 16.04mmol, leq)e] &Nol| Pd(dppf)Cl,(1.17g, 1.60mmol,

0.leq) ¥ TEA(1.62g, 16.04mmol, 2.23mL, leq)E H7IsIAtt. A8 NS F3tol] &7]star (0= oJe] H HA
Stk EFES (0 3FolA (50psi) 50TOA] 48A1%F &QF wwkelith., E3ES oFstar stol %%okﬂ
A ES F£55la o]l2 Ay I2vulE 283 (Si0,, PE/EtOAc = 10/1)A1%¥ 1/17}%], TLC: PE/EtOAc = 1/1,

Re = 0.53)°l s AAste] vd 3-opvm-5-md-v]g|d-2-715 Ao E(1.5g, 2o E 2 LF=2 5

IH NMR (400 MHz, CDCls) § ppm
7.90 (s, 1H), 6.84 (s, 1H), 3.93 (s, 3H), 2.29 (s, 3H); ES-LCMS m/z 167.1 [M+H]".

2vHAl: 7-WdHF=[3,2-d]F 9 9-2,4-1] &

OH
|

N7 Na
HO/&N
HE 3-ojm -5-mE-y] g d-2-7} = g o] E(1.5g, 9.03mmol, leq) 2 $-#lo}(2.71g, 45.13mmol, 2.42mL,
5eq)9] TIES 160°ColA 12417 Bk wRkslgth. E£IES E(20ml) 2 EtOH(30mL) 2 3|A18}3, 20T A
302 ¢ wRkgk the oJFela 5(20mL) 2 EtOH(30mLx3)& A& ste] 7-wldu] e & (3,2-d] ¥ v -2 4-t] &
(381mg, 1.94mmol, 21.44% &, 90% +%)< 3 TP EZ FEs190H oy 712 AA A Zx ts o
Ao A AFE-3FSITEH.

'H NMR (400 MHz, DMSO-ds) § ppm 11.18 (br s, 2H), 8.31 (s, 1H), 7.33 (s,
1H), 2.38 (s, 3H); ES-LCMS m/z 178.0 [M+H]".

3GHA: 2, 4-tE22-7-HE-9 = [3,2-d]ggnd

Cl
N

i

EZA(10mL) F¢ 7-WEdg=[3,2-d]FHn -2, 4-t]2(150mg, 762.02pumol, leq), DIEA(984.86mg,
7.62mmol, 1.33mL, 10eq) % POCl4(1.17g, 7.62mmol, 708.1440, 10eq)d] &3ES 10ToNA 2417 B¢k wylat
k. ERES Astel sFHetel 2,4-0F 27V E[3,2-d] A D (170ng, ZoFH S FA nYE
2 FEIeH oE F/E AHASHA Z1 ohE AN A8t

i
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[0541]

[0542]

[0543]

[0544]

[0545]
[0546]

[0547]
[0548]

[0549]

[0550]

ZIHSd 10-2021-0110566

'H NMR (400 MHz, CDCl3) 6 ppm
8.98 (s, 1H), 8.07 (s, 1H), 2.70 (s, 3H); ES-LCMS m/z 213.9 [M+H]".

4¢HAl: (BR)-N(2-E2=2-7-WE-HIE[3,2-d]19 I vd-4-U)-2,3,4,9-H E&3l o] E2--FHH}E-3-o}7]

Feot

MeCN(10mL) F9] 2,4-t1E22-7-wWe-9 g% [3,2-d] ¥ 27D (90mg, 420.46 umol, leq), (3R)-2,3,4,9-HEZ}
Slo] = 2 -1/F71E-3-0}71(86. 14mg, 462.51umol, 1.leq), % DIEA(54.34mg, 420.46umol, 73.24ul, leq)<]
EFES T0TAN AR B wiskgnh. EFES ggdtel wHse] Aol FHIA o8 AY A=viE
2283 (Si0,, PE/EtOAc = 10/1914 %8 1/17FA], TLC: PE/EtOAc = 1/1, R = 0.68)° <J8] AA3Fe] (3R)-N-(2-
Zz2-7-9d-9g 5 [3,2-d]F v d-4-2)-2,3,4,9-8| Eg}slo] =2 -1 7HuE-3-0}71 (74mg, 183.05 umol
43.53% &, 90% v=)S I P EZ F539 .

'H NMR (400 MHz,
CDCls) 6 ppm 8.45 (d, J=2.0 Hz, 1H), 7.85 (s, 1H), 7.77 (s, 1H), 7.49 (d, J = 8.4 Hz, 1H), 7.41
(d, J=8.4 Hz, 1H), 7.34 (d, /= 8.0 Hz, 1H), 7.22-7.08 (m, 2H), 4.94-4.83 (m, 1H), 3.34-3.28 (m,
1H), 3.04-2.83 (m, 3H), 2.51 (s, 3H), 2.33-2.24 (m, 2H); ES-LCMS m/z 364.1 [M+H]".

59HAl:  (BR)-N[2-(-EF 2 =-3-¥Id)-7-vWe-H I =[3,2-d] ¥ 9 -4-U]1-2,3,4,9-g E}slo]| =2 -1H-7}
H}Z-3-o}9 (1-14)
H
i,/N

HN\‘.k 4 \\
)\\\\N =

1,4-t]%2H2ml) 2 H,000.5mL) 39 (3R)-N(2-F22-7-Wd-98 £ [3,2-d] 92 vd-4-9)-2,3,4,9-8| E&}3}
o= B -1/7E-3-0o}1 (74mg, 183.05umol, leq), (G-ZF=2-3-¥Id)HE2H(30.95mg, 219. 66um01
1.2eq), Pd(dppf)Cl, (13.39mg, 18.30umol, 0.leq) % Cs,C05(119.28mg, 366.09nmol, 2eq)el &=3=S 100T
oA 0.5A1FF Fot nlo] A 29} Slo|A] (1lbar) nHFSIITE. E3HES 7St 58t FAES 53813 o|&
BHE HPLC(ZHE: Xtimate C18 150%25mm#5um; ©]AF: [E(0.05% HC1) ACN],B% 50%-80%, Smin)oll <& A
3l (BR)-MN[2-(5-ZF 9 2-3-97d)-7-vE-9 7 = [3,2-d Aa}ulﬂ -4-41-2,3,4,9-v| Eg} o] = 2 - 17}
Z-3-o}1(17.82mg, 41.41umol, 22.6% &, 98.6% <%=, [a] ") = +13.629 (MeOH, ¢ = 0.071g/100mL))<
2N uHER F5EET.

'H NMR (400 MHz, CDsOD) 6 ppm 9.34 (s, 1H), 8.83 (d, J= 1.6 Hz, 1H), 8.77 (d, J= 2.4
Hz, 1H), 8.57-8.48 (m, 1H), 8.05 (s, 1H), 7.38 (d, /= 7.6 Hz, 1H), 7.29 (d, /= 8.0 Hz, 1H), 7.05
(t, J=7.2 Hz, 1H), 7.01-6.92 (m, 1H), 5.18-5.03 (m, 1H), 3.31 (m, 1H), 3.04-2.95 (m, 3H), 2.64
(s, 3H), 2.45-2.29 (m, 2H); ES-LCMS m/z 425.2 [M+H]".
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[0551]

[0552]

[0553]

[0554]

[0555]

[0556]
[0557]

[0558]
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338 I-15a, [-15b E I-15¢c9] §A

. i,-bi\ /”\LN /\TN
{ — { — D2
SN 4 \\‘- K \// > N // h\
HN ") “? . Hl\. .
NF N NN Nf\rg N
q,)\\N/%g /j'\\N/\g @/‘\\v’\
i\o a o S o a
I-15a I-15b I-15¢
A g
X | O
{ - n Bpin )_\
L,i{ y O 8
A N = J\ PYiC, Hy
NT NN C8,C0s, Pa(dpphii, R
C‘/j%N == 1.4- T84 /H,0 = 4y E}/t\ j
g ST \
(/ E r//‘\:l/‘N NN,
A\ i i | i
HNY {} HN\\"\\/‘ 7\ H S / \>
e o N A S
~ P N /I\L\> SFC B Prep-HPLC ?/ v N\ NP
[ ) Y \ Ve e e Tt
)~ ) -
° e 7 Lisa 9 15
1EHA: (3R)-F[2-(3,6-t3to| =229 F-5-Y)-8-o|AX2d-TFZ£=[1,5-a][1,3,5] E&| o} A -4-L |-

2,3,4,9-H Eg}3to| = 2-1-7HE-3-0}7
H
Cf ”
\“ ’%)
1,4-t]24H2ml) 2 H000.5mL) 9 (3R)-NF(2-F2=2-g-oliaxad-TagtE&([1,5-a][1,3,5]Ego}z-4-9)-
2,3,4,9-H Eg}slol = 2 -1F-7Ha}E-3-0}71 (100mg, 258.88 umol, 1leq), Pd(dppf)Cl,(18.94mg, 25.89pumol,

0.leq) % Cs,005(253.04mg, 776.64 umol, 3eq)o] @AErHo] 2-(5,6-T]3lo| =2 -2/ 3 &#-3-Y)-4,4,5, 5-6| E}r
H-1,3,2-Y AR E(108.77mg, 517.76 umol, 2eq)S H7lsltt. E£3ES wlo]ma =yl dloA 110TCeol A
0.5A17F E<QF wwsledtt, EFES 231 E(10ml)S A7F8Fa, EtOAc(30mLx2)E ZZ3)gth. et §7)
& 9@Coml) = AlHSEAL, NaS0= HA2A7]aL, oAafstar w53t dodwd F538kal o5 H7h A dd
A2vtE a3 (973 PRIl A Y-E] PE/EtOAc = 3/17}A], TLC: PE/EtOAc = 3/1, Ry = 0.45)o] ola) A A8t
(3R)-N-[2-(3,6-t)3fo| =B -2/F 9] &-5-U )-g-o]| AZ 2 g -3 &}E 2 [1,5-a][1,3,5] Ed]o}R-4-2]-2,3,4,9-HE
ghalo] =2 -1 7hikE-3-0171 (90mg, 189.02pmol, 73.0% &, 90.0% £2)& I AP EZ F533).

'H NMR (400 MHz,
CDCls) & ppm 7.83 (s, 1H), 7.75 (s, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.36-7.30 (m, 2H), 7.19-7.14
(m, 1H), 7.13-7.07 (m, 1H), 6.51 (d, /= 8.1 Hz, 1H), 4.81 (d, J=8.1 Hz, 1H), 4.70 (d, J=2.0 Hz,
2H), 3.84 (t,.J= 5.5 Hz, 2H), 3.32 (dd, /= 5.3, 15.5 Hz, 1H), 3.18 (td, /= 7.0, 13.9 Hz, 1H), 2.99-
2.91 (m, 2H), 2.86 (dd, J= 7.3, 15.7 Hz, 1H), 2.39 (d, J = 4.2 Hz, 2H), 2.35-2.22 (m, 2H), 1.34 (d,
J=17.1Hz, 6H); ES-LCMS m/z 429.2 [M+H]".
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29A:  (BR)-N(8-o|AZ2H-2-H EdSto| =2y @-3-4d-gZF==2[1,5-a][1,3,5] Eg]o}A-4-9)-2,3,4,9-H E
gpstol =217 H}=E-3-0}7]  (I-15a) © (3R)-N[8-0|AZ2H-2-[(3R)-H| EF ol =g d-3-d 1=
[1,5-a][1,3,5]1E&o}A-4-2]-2,3,4,9-H E&3}o| = 2 -17-7}8}=-3-0}7] (I-15b)

,/\/\
'\)

(3R)-N-[2-(3,6-T) 8ho] = 2 -2/ 3 @-5-21 )-8-0] 2 Z 2 A -9} E 2 [1,5-

MeOH(3mL) %2 EtOAc(3mL) %9
LMo

all1,3,5]Eglo}al-4-211-2,3,4,9-H| Ee}slo] = 2 -1 7}u} E-3-0}71 (7T0mg,  147.01umol,  leq)9l
Pd/C(40mg, 147.01pumol, 10% %, 1.00eq)S A7}stAtt. @S Azste] g7)5tx LE oe] ¥ 3459
ot E3}ES H 3bel (15psi) 20TollA 1A1ZE &<t witelgitt. EFES AHeitt. A& 5533k, b

H
ES SFC(Z#: DAICEL CHIRALPAK AD (250mm+30mm, 10wm); ©]&73: [0.1% NH; - H,0 EtOH]; B%: 45%-45%)°l <]
itk olE W3 skt AUl wESe] Al £55
A
o

3 F7t= FEste] 92 1 9 I3 28 553518
AAZANA oAFE 2 (20.33mg, 45.85umol, 18.3% %,
52 F

3l o]= MeCN(30mL) = H,0(10mL)ell -&8fA]7]aL

2.5 = wl A

97.1% %%. SFC: R, = 1.734min, ee = 100%. [a] ~p = -7.141, THF, ¢ = 0.080g/100mL)E w2 313
533t
'H NMR (400 MHz, CDCl5) & ppm 7.82 (s, 1H), 7.76 (s, 1H), 7.45 (d, J = 7.6 Hz,
1H), 7.32 (d, J= 7.8 Hz, 1H), 7.19-7.14 (m, 1H), 7.13-7.07 (m, 1H), 6.51 (d, /= 7.8 Hz, 1H), 4.77
(s, 1H), 4.23 (d, J = 8.6 Hz, 1H), 3.96 (d, /= 11.0 Hz, 1H), 3.73 (t, J = 10.6 Hz, 1H), 3.55-3.43
(m, 1H), 3.30 (dd, J = 5.1, 15.2 Hz, 1H), 3.20 (q, / = 6.8 Hz, 1H), 3.05-2.82 (m, 4H), 2.35-2.18
(m, 3H), 1.99-1.87 (m, 1H), 1.80-1.70 (m, 2H), 1.33 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 431.3
[M+H]".

OV W= AE Fetetel HHse] AoIBL FEST o F MeON(300L) R RO G473 7

al
AZAIA YA ol dE 2™ (22.05mg, 51.05pmol, 20.4% &, 99.7% <=%. SFC: R, = 2.283min, ee = 100%.

gy

24.6

[a] "p =-22.626, THF, ¢ = 0.082g/100mL) & WA nPEZ F53}AUT}.

'H NMR (400 MHz, CDCl5) &
ppm 7.83 (s, 1H), 7.76 (s, 1H), 7.45 (d, J = 7.8 Hz, 1H), 7.32 (d, J = 7.8 Hz, 1H), 7.19-7.14 (m,
1H), 7.14-7.07 (m, 1H), 6.51 (d, /= 8.1 Hz, 1H), 4.78 (s, 1H), 4.28-4.20 (m, 1H), 3.97 (d, J=11.5
Hz, 1H), 3.73 (t, /= 10.8 Hz, 1H), 3.48 (dt, /= 3.5, 10.8 Hz, 1H), 3.30 (dd, /= 5.3, 15.3 Hz, 1H),
3.20 (q,.J = 7.0 Hz, 1H), 3.04-2.84 (m, 4H), 2.32-2.17 (m, 3H), 1.98-1.86 (m, 1H), 1.82-1.71 (m,
2H), 1.33 (d, /= 7.1 Hz, 6H); ES-LCMS m/z 431.3 [M+H]".

AA4 17
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AEE 1-169 FA

I-16
A wre4
8 &
KN /:} N7 H HN“‘
N7 NN N b - PN /
P, \

NN
C8,C03, DMF
Ci N & Ry A
>\ shel==,130 °C, 1 h NN
A== ™ 118

194 (BR)-M[8-olA2xX2H-2-(1,2,4-EFo}&-1-Y)9AE=[1,5a][1,3,5] E o} -4-¥]-2,3,4,9-H E}
8o =2 -1-7HtE-3-0191 (1-16)

H
i N
HN“"%
pt=S

NZ ~N

/“§~ S,

Ne B /\

==N .

DMF(3mL) 9 (BR)-MN(2-FE2-8-o|AZaI-¥TZE7[1,5-a][1,3,5]Edo}W-4-9)-2,3,4,9-H Eg}sto| =2
-1F-71abE-3-o}71(70mg, 182.69pmol, leq)e] xWkEl foMo] (s,C05(178.57mg, 548.06 pmol, 3eq) ¥ 1H-

€y

1,2,4-E2]o}&(126.17mg, 1.83mmol, 10eq)S FH7FsIAth. wkE EFES 130TCoIA 1417 5 nloja=s) 3}
oA wukalglth. whS EFES ot oS IN HCI Mol o&l pH 7 WA 8= %A3al MeOH(2mL) &
3] A5ke] 38 HPLC(HCI 271; ZH#l: Agela ASB 150+25mms5um; ©]%54F: [E(0.05% HC1)-ACN]; B%: 58%-78%,
Smin)oll ol& AAste] FolEBS FEIlaL oS BFHE HPLCCI =3: A: Agela ASB 150#25mm#5um;
o] 57 [E(0.05% HC1)-ACN]; B%: 58%78%, Smin)ell ©]3 thAl AA|ste] zko DMSOE A|ASITE. HA sl
g SAAZAA  (BR-N-[8-0)AZ&H-2-(1,2, 4-EFo}Z-1-) 9 == [1,5-a][1,3,5] EF o} -4-Y |-

25.9

2,3,4,9-H| Eg}sto)| = & -1F-7}uE-3-0}91 (24, 31mg, 52.79pmol, 28.9% &, 97.7% <%=, HCl, [al ) =

©:

A
o

+15.468, MeOH, ¢ = 0.053g/100mL)S WA 1P EZ F53}AUT}.

'H
NMR (400 MHz, CD30D) & ppm 9.42 (s, 1H), 8.25 (s, 1H), 8.02 (s, 1H), 7.37 (d, /= 7.8 Hz, 1H),
7.26 (d,.J=8.1 Hz, 1H), 7.03 (1, ./ = 7.5 Hz, 1H), 6.98-6.92 (m, 1H), 4.84 (s, 1H), 3.30-3.23 (m,
2H), 3.13-3.01 (m, 1H), 2.99-2.87 (m, 2H), 2.40-2.17 (m, 2H), 1.37 (d, J= 6.8 Hz, 6H); ES-LCMS
m/z 4142 [M+H]".

A 18
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[0575]

[0576]

[0577]

[0578]
[0579]

[0580]
[0581]

[0582]
[0583]
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AFE 1-179 FA

19HA4:  (8R)-M[2-(2,5-U3to| B2 F@-3-Y)-8-o|Ax2g-HFH=£=[1,5-a][1,3,5] Eg|o}R-4-9]-2,3,4,9-H]
Eg3lo| =2 -1F-7HE-3-o}7]
H

NN
N N 2
dkw/\
O

1,4-922H3nL) 2 H0(ImL) 9 (BR)-N(2-F22-8-olAXz2d-T#}Z2[1,5-a][1,3,5]Ed]o}x-4-<)-
2,3,4,9-"H Eg}slo) =2 -1F-7}0}Z-3-0}71 (200mg, 517.76 umol , leq), 2-(2,5-H3lol =2 Fe-3-9)-
4.4.5 5-HEgHE-1,3,2-t] AL =2 (203.01mg, 1.04mmol, 2eq), Pd(dppf)C1,(37.88mg, 51.78 umol, 0.leq)
! (Cs5C05(506.09mg, 1.55mmol, 3eq)<S wlola =3t HH oA FH3laL o]ojAq N2 18 B¢ HAsAT. d&

EHE 110CAA 1A z7F B¢t mfo]a =23} 3t A] (lbar) 7FE3t9ith. HES EFES wE3lo] FoJES 5
3 o2 A Agy A IEulEad Y (553 PEAIASE PE/EtOAc = 3/17}A], TLC: PE/EtOAc = 3/1, R =
0l &) AAse] (3R)-M[2-(2,5-H o] =2 FH-3-U)-8-o| 2 Z g A-TatZ£=2[1,5-a][1,3,5] Eg|o}xI-
1-2,3,4,9-E| Eg}8lo) = 2 -1-7Fu}E-3-0}71 (90mg, 214.31umol, 41.4% 58, 98.7% +%)& 3 1P E
TE3AT.

Qhrkﬂ »

.40
_o]
=

l_m»bo

'H NMR (400 MHz, CDCl5) 6 ppm 7.84 (s, 1H), 7.78 (s, 1H),
7.46 (d, J=7.8 Hz, 1H), 7.33 (d, /= 8.0 Hz, 1H), 7.20-7.15 (m, 1H), 7.14-7.08 (m, 1H), 6.93 (t, J
=20 Hz, 1H), 6.54 (d, J = 8.3 Hz, 1H), 5.10 (dt, J = 2.1, 5.0 Hz, 2H), 4.91 (dt, /= 1.9, 5.0 Hz,
2H), 4.85-4.76 (m, 1H), 3.33 (dd, J= 5.0, 15.6 Hz, 1H), 3.20 (td, /= 7.0, 13.9 Hz, 1H), 2.99-2.84
(m, 3H), 2.37-2.21 (m, 2H), 1.34 (d, J= 7.0 Hz, 6H); ES-LCMS m/z 415.2 [M+H]".

20HAl:  (B3R)-N(8-0l|AZ 2 P-2-H Egsto| =2 F&4-3-U-HgE2[1,5-a][1,3,5]Ed o}A-4-Y)-2,3,4,9-HE
gato| =2 -1F-FHulE-3-o}9 (I-17)
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[0584]
[0585]

[0586]
[0587]

[0588]

[0589]

[0590]

[0591]

[0592]
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H
N
Lo
{
HNY 7\
Zpy N
NN
SN e
o
et

O

MeOH(10mL) % EtOAc(10mL) &9  (3R)-M-[2-(2,5-T|3lo] =R Fe-3-%)-8-o| aZ 2 -V HER[1,5-
all1,3,5]Ed o} -4-241-2,3,4,9-H Eg}slo] = 2 -1/ 7}aE-3-0}71(80mg,  190.49umol, leq) % NH;-
H,0(23.85mg, 190.49 pmol, 26.20u0, 28% w12, leq)d] E&Eo| Pd/C(120mg, 10% =) 78Ik, #-%

EFES 25ColA Hy 718k (15psi) 1AIZF B9t wtslgit). g &S o3sta 55330, Fo =
S BH8 HPLC(AY: Agela ASB 150+25mm#5um; ©] 573 [E(0.05% HC1)-ACN]; B%: 55%-85%, 8min)oll <3 A
Al

& 5 AARAMA BR-N@-oliazrd-2-HEZS | ErFa-3-d-vER[1,5-al[1,3,5] Eg| o4~
3,4

1)-2.3,4,9-F| E 2}3}o] = 2 -1 7hul 2 -3-0} w1 (29, 14mg, 63.50 pmol, 33.3% &, 98.7% «%, HCl, [al' "y =

o

+14.485 (MeOH, ¢ = 0.095g/100mL))S WA uHEZ F=554900).

'H NMR (400 MHz, DMSO-d&) 6 ppm 10.79 (s, 1H), 8.97 (d, /= 7.3
Hz, 1H), 8.08 (s, 1H), 7.34 (d, /= 7.8 Hz, 1H), 7.27 (d,J = 8.0 Hz, 1H), 7.04-6.99 (m, 1H), 6.97-
6.90 (m, 1H), 4.58 (dd, J = 4.9, 8.7 Hz, 1H), 4.07-4.02 (m, 1H), 3.94-3.73 (m, 3H), 3.49-3.45 (m,
1H), 3.19-3.01 (m, 2H), 2.95-2.82 (m, 3H), 2.35-2.25 (m, 1H), 2.24-2.12 (m, 3H), 1.30 (d, /= 6.8
Hz, 6H); ES-LCMS m/z 417.2 [M+H]".

A A4 19
33 1-189] A

H
L,
MO
i —~—
22N
el -
N N N
F\I/\[/‘*\N =
AY
o-
1-18
4 WA
H
f\\l/m Y
[/i\\}H\ oy SN i /FT\\
HN™ P (\] HN® ),
Y N o A S
N N - NF NN
N Pd(PPh3)Cl,, NaHCOs, /Q
3/12s 3 : -
F\(/E/J*\N = NMP, 130 °C F\i//E/k\N X
g N B
N 1 L |
H o
N
i
HN® / S
PdIC, H, ,;k N =
......................... /rr\ NN
F A A
“ [ N \( 118
N (\
N |
C'/I

194 (B3R)-M[8-(2,5-T3lo| =2 F &-3-U)-2-(6-FF 2 2-3-9 D) A H#E=Z[1,5-al[1,3,5] EJ o} -4-A |-
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[0593]
[0594]

[0595]

[0596]
[0597]

[0598]
[0599]
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2,3,4,9-8| Eg}3}o| = 2 17 E-3-0}Hl

HN“‘

N7 /!I;N
TT

NMP(1nl) 9] (3R)-MN[2-(5-ZF 2 2-3-9g4)-8-2 0 =-Te}=£=2[1,5-al[1,3,5] Eg]o}x-4-91-2,3,4,9-H)
Eglslo]| E2-14-7FE-3-0} (150mg,  265.55umol,  leq), 2,5-U|slo]=ZFH(18.61mg,  265.55pmol,
20.08x0, leq), PdA(PPh3),Cl,(18.64mg, 26.56umol, 0.leq), NaHC0;(37.93mg, 451.44pumol, 17.56uxl, 1.7eq)<]
EFES 130TAA 2A7F BF N, 3l (lbar) wRESFATE. £S5 st ggsted s53t0] Jod=s
E3tn o8 EGomL)E FAstT, EtOAc(B0mLx3)Z  FE3gtr, A5 (GomL) = AHSA,  NaSo,=
AxA7)1a, qgstar gedstel 53t JFAES 5312 ol& AY AZvE#H(Si0,, PE/EtOAc = 10/1
N AEE 1/17kA], TLC: PE/EtOAc = 3/1, Ry = 0.46)° o] AA|3}e] (3R)-N-[8-(2,5-T]3}o| =2 F&-3-2)-
2-(5-&F 9 =2-3-g)IHEZ2([1,5-al[1,3,5] Eg| o {-4-¥ [-2,3,4,9-H Eg}s} o] & 2 -~ 1 7}1}E-3-01 7 (50m

g, ZoHhHS B BT FE5a9ITE. ES-LOMS m/z 468.2 [M+H] .

29Al:  (BR)-F[2-(5-FFL22-3-7F4)-8-HEZ | =2 FF-3-H-HHZEZ2[1,5-2][1,3,5] EFo}F-4-H |-
2,3,4,9-H E&3}lo| =2 -1-FHHFE-3-0}9 (1-18)

¥

s -

P Wa

HN\‘. 7\
N,N

THF(10mL) Z°] (3R)-N-[8-(2,5-T]3lo| =2 Feh-3-9)-2-(5-&F L =-3-H g d) 9 e}& =2 [1,5-al[1,3,5] E&] o}
2 -4~ 01] -2,3,4,9-H Eg}slol = 2 -1/ 7PuFE-3-0}1 (22.50mg, 48.13umol, leq) @ Pd/C(0.05mg, 10% <%)<]

L

Z}ES 25TolA 0.5A12F &<t Hy sholl (16psi) wwelglth. £FES st oJAS 7etstel #3538k %t
B FEFI o]E B3 HPLC(ZE Y : Agela ASB 15025mm#5um; ©]54F: [E(0.05% HC1)-ACN];B%: 60%-90%,
8min)oll o] A 51 (BR)-N[2-(5-ZF 2 2-3-¥gd)-8-H Egslo| 2 FH-3-d-ve}==2[1,5-

all1,3,5]E&]o}-4-d1-2,3,4,9-H Eg}3}o]| =2 -1F7HiF&-3-0}1 (15.53mg, 33.08umol, 68.73% <&, 100%

TE, [a]%' p = +12.889 (MeOH, ¢ = 0.104g/100mL))-& W41 31 2 F5384.

'H NMR (400 MHz, CD30D) & ppm 9.42 (br s, 1H), 8.62-8.53 (m, 2H),
8.04 (s, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.07-7.00 (m, 1H), 6.98-6.94 (m,
1H), 4.83-4.80 (m, 1H), 4.21 (t, J = 7.6 Hz, 1H), 4.12-4.10 (m, 1H), 4.03-3.95 (m, 1H), 3.89 (1, J
=7.6 Hz, 1H), 3.75-3.74 (m, 1H), 3.29-3.27 (m, 1H), 3.11-2.88 (m, 3H), 2.50-2.36 (m, 2H), 2.32-
2.19 (m, 2H); ES-LCMS m/z 470.3 [M+H]".

AAo 20
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[0600]

[0601]
[0602]

[0603]
[0604]

[0605]
[0606]

[0607]
[0608]
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33 1-199] FA4

O!/H N

NENGE AR %\
HN /7 NH HN®

/}L T \ -;.“::)

= N“J\ )\ o

N
N)‘\\N/J‘T‘* wlolazsh, 130 °C, 1 h </\

184 (BR)-W[8-olAZz2H-2-(2-HEor|gE-1-Y) ¥ HER[1,5-4][1,3,5] Egle}A-4-4]1-2,3,4,9-E| E&}
ol T 2 -1F-FHE-3-0} (I-19)

N
.
A />
HN
oy
a
ey

Ny,  297]8k]  DMF(3mL) =9 (BR)-M(2-F22-8-o|Ax2dA-9aZ2[1,5-4][1,3,5]Edo}d-4-<)-

2,3,4,9-H| Eg}sto]| = 2 -1-7F9E-3-0171 (90mg,  234.88pumol, leq) B 2-wWE-14-°]m]|t}Z(192.85mg,
2.35mmol, 10eq)®] &Moll Cs,C05(229.59mg, 704.64 umol, 3eq)S H7lstget. &S &7 N,&2 33

skl 130Coll Al 1A1F &<k mle]l A&t sl Al wnkslglth. E£FE-S o #shal, MeOH(5mL) 2 Al H 38k, o
TEF3IY JFAES 55 ol FFHE HPLCUHCI Z=7; A= : YMC-Actus Triart C18 100#30mm#5um; ©]

&% [E(0.05% HC1)-ACN]; B%: 20%-84%, 7min)ell 3] AAIsHTt. HAste #8& s2URAA BR-z-

g-ol AL 2 -2-(2-HEolnt}E-1-) v gE 2 [1,5-a][1,3,5] Eg] o}l -4-U ]-2,3,4,9-EH| Ed}so| = 2-11-7}

24.2

HFE-3-o}71 (54mg, 116.64umol, 49.6% &, 100.0% <%=, HCl, [al p = +19.276, (MeOH, c¢ =

—

0.101g/100mL))S WA nHEZ F53}% 0.

'H NMR (400 MHz, CD30D) d ppm 8.31 (d, J=2.2 Hz, 1H),
8.08 (s, 1H), 7.53 (d, J=2.2 Hz, 1H), 7.37 (d,J = 7.6 Hz, 1H), 7.27 (d, J = 8.1 Hz, 1H), 7.07-7.01
(m, 1H), 6.99-6.92 (m, 1H), 4.74 (m, 1H), 3.30-3.14 (m, 2H), 3.11 (s, 3H), 3.06-2.88 (m, 3H),
2.43-2.19 (m, 2H), 1.41 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 427.2 [M+H]".

AAq 21
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[0609]

[0610]
[0611]

[0612]
[0613]

[0614]
[0615]
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3138 1-20a, 1-20b © I1-20c9] A

[j\/)‘%\ HN‘ J\(/ L’N‘Ci Q
N”'N N/ N” N N ]
ﬁ>\ \ " s
< </ ,

1-20a 1-20b 1-20¢

RS

H
N
E "/ N> NH, I//L\ N J

N ————* @ X N
| N \ NaBH;CN, MeOH “ N
\ HOAG X P
N HN
f ~ 1200

194 BR)-NI[8-[(19-1-(Ale| 2R X2 Aol ) g [-2-(5-FF L 2-3-H D) I HFEE[1,5-
all1,3,56]Ego}z-4-91-2,3,4,9-H EZ3o| =2 -1F-7HtE-3-0}7l (I-20a) B (3R)-W[8-[(1R)-1-(Alo] &=
Zzgvdou ) ]-2-(5-EF L 2-3-J YD) I ARER[1,5a][1,3,5] Eo}F-4-U ]-2,3,4,9-E| EF} o] =
Z-1#-7HHE-3-01d (1-20b)

N P N
NP NI N )N\ N
FM‘ Y F X S
R h
S i \.\ e
Sy HN Y HN

THF(20mL) ¢ 1-[2-(5-FF2=2-3-F&d)-4-[[(3R)-2,3,4,9-H E&slo] E2-1/F7M}&-3-¢ Jo}r]| = | 9 2}&
#[1,5-a][1,3,5]Eg]o}x1-8-2 ol €} +=(200mg, 453.04 nmol , leq), AlolE 2 X 2 A kol vl (161. 10mg,

2.27mmol, 5eq) % Ti(i-Pr0), (386.28mg, 1.36mmol, 401.13x0, 3eq)d =3ES =©7]sta N,2 33 HAS ¢}
S EFEES 90TAAM 1247F FoF N, #9]7]8ke mubalith, NaBH,(68.56mg, 1.81mmol, B
ob wWRkEIITE. "3 EFES AFolE =g B3 st oS

KN =
= [e}
Fo] ES 53513 o] B3] TLC(EtOAc/MeOH = 5/2, TLC: EtOAc/MeOH = 5/1, Ry = 0.40)¢] <]3)
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[0616]
[0617]

[0618]
[0619]

[0620]

[0621]
[0622]

[0623]
[0624]
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AA sl HAES F581P o oS SFC(AZ: DAICEL CHIRALCEL OJ-H (250mm+#30mm, 5pm); ©]%A4F: [0.1%
NH:H,0 EtOH]; B%: 40%-40%)ll <J&l F&3titt. 8 £ §d& w53t ot AFES 53159201 o
= F#8 HPLCHClI Z7; A9 YMC-Actus Triart C18 100%30mm#5um; ©]&2A: [E(0.05% HC1)-ACN]; B%: 35%-
65%, 10min)oll °lsf 23] AAF $ FZ2AEAA AIDE 27 (31.88mg, 55.98 umol, 12.3% <&, 100.0% <+,

25.5

2HC1, SFC: R, = 4.583min, ee = 99.4% 2 [a] ' = +11.005, MeOH, ¢ = 0.049g/100mL) & WA uHPEZ 5

'H NMR (400 MHz, CD30D) 6 ppm 9.49
(s, 1H), 8.77-8.66 (m, 2H), 8.25 (s, 1H), 7.37 (d, J= 7.8 Hz, 1H), 7.29 (d, /= 8.3 Hz, 1H), 7.05 (,
J=17.6 Hz, 1H), 7.00-6.93 (m, 1H), 4.84 (m, 2H), 3.28 (m, 1H), 3.14-2.89 (m, 4H), 2.78 (dd, J =
7.9, 13.1 Hz, 1H), 2.47-2.23 (m, 2H), 1.86 (d, /= 7.1 Hz, 3H), 1.20-1.08 (m, 1H), 0.69 (d, /= 6.8
Hz, 2H), 0.42-0.28 (m, 2H); ES-LCMS m/z 426.2 [M-C4HsNH]";

U] o e} 2™ (29.55mg, 51.89umol, 11.4% &, 100.0% =%, 20Cl, SFC: R, = 4.980min, ee = 96.9% %

[a]7") = +39.076, MeOH, ¢ = 0.050g/100nL) & W4 nPBZ S539ch,

'H NMR (400 MHz, CD30D) & ppm 9.49
(s, 1H), 8.73 (td, J=2.1, 9.5 Hz, 1H), 8.68 (d, J= 2.7 Hz, 1H), 8.25 (s, 1H), 7.38 (d, /= 7.8 Hz,
1H), 7.28 (d, /=8.1 Hz, 1H), 7.04 (t, /= 7.1 Hz, 1H), 6.99-6.93 (m, 1H), 4.86-4.82 (m, 2H), 3.28
(m, 1H), 3.14-2.92 (m, 4H), 2.78 (dd, J= 7.9, 12.8 Hz, 1H), 2.39 (s, 1H), 2.34-2.24 (m, 1H), 1.86
(d,J=7.1Hz, 3H), 1.19-1.08 (m, 1), 0.69 (d,./J= 8.1 Hz, 2H), 0.42-0.28 (m, 2H); ES-LCMS m/z
426.2 [M-C4HsNH]".

AN 22
3 1-219 FA

H
_-N
1
N“
4 ?‘
=N
1-21
A e
i
CNH
N \N"\i
/1\ J\ LSZCO:

DMF

1

19-4:  (3R)-N(8-olAx2Y-2-9&-1-d-vag&=[1,5-a][1,3,5]Ed o} -4-9)-2,3,4,9-H| EE}3}o| == -
1F-7HetE-3-o}9 (I-21)
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[0625]

[0626]

[0627]
[0628]

[0629]

[0630]
[0631]

[0632]
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H
f T N
VE ) / \
I:”I] N/
N /\_,?;.—N\
s
=== N /\

DMF(3mL) 39 (BR)-MN(2-FE2-8-olAZaI-v}E7[1,5-a][1,3,5]Edo}x-4-9)-2,3,4,9-H| Ed}slo]| =&
-1/-7HFE-3-oF(70mg,  182.69umol, leq)el &Mel  1/F92}&(124.37mg, 1.83mmol, 10eq) H
Cs2005(178.57mg, 548.06 umol, 3eq)S FH7}edtt. EFES 130T 1A1ZF B9t vlo]m 23 ol A (1bar)
=
[e}

WY, W EFES oldsa ojee 7eso

35l A ES S5t olE EFHE HPLC(AH:
Agela ASB 150#25mm=5mm; ©]%Ab: [E(0.05%HC1)-ACN]; B%: 60%-90%, Smin)oll &3} AAE T FZAHAZAA

(BR)-N-(8-o] X 2 -2-9] e} E-1-YU-9| }Z=2[1,5-al[1,3,5] Eg]opzl-4-%)-2,3,4,9-H Egta} o] = & - 17}

=-3-0}7 (30mg, 66.82 pmol, 36.6% 4%, 100% <%, HCl, [al” "y = +15.272. MeOH, ¢ = 0.056g/100mL)<

WA nYET 59T
'H NMR (400 MHz, DMSO-ds) § ppm 10.78 (s, 1H), 9.18 (d, J = 8.6 Hz, 1H), 8.64
(d,J=2.7 Hz, 1H), 8.11 (s, 1H), 7.77 (s, 1H), 7.34 (d, J = 7.6 Hz, 1H), 7.27 (d, J = 8.1 Hz, 1H),

7.03-6.97 (m, 1H), 6.95-6.90 (m, 1H), 6.50 (dd, J = 1.6, 2.6 Hz, 1H), 4.72 (s, 1H), 3.18-3.07 (m,

2H), 2.99-2.82 (m, 3H), 2.26-2.14 (m, 2H), 1.33 (s, 3H), 1.32 (s, 3H); ES-LCM S m/z 413.2
[M+H]".

AA4 23

38 1-229 FA

H
N
Lo
HN
NZ s
F\(\T \N Pz
| i
22

N COOMe

NBS = | NHz-MaCH
e
ThA Sy, 1200, 9RE R

H
N,

1 :
HONY ’i h\/\:

Hxx )

DIEA
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[0633]

[0634]
[0635]

[0636]
[0637]

[0638]
[0639]

[0640]
[0641]

[0642]

[0643]

[0644]
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157 2-B 2R -4-ve-ggd-3-o}q

N Br
|

S NH.

' 2

TFA(40mL) ¢ 4-vje s gld-3-0}w(3g, 27.74mmol, leq)®] xl¥kEl RMo] NBS(5.43g, 30. 52mmol 1.1eq)
-8 FX(bath)slol]l M3 H7lstadct. wbg EFES 25ToA 12A13F B9k wHksich. vhg 23E
E(150mL) 2 3]|A13}ar, 10% NaOH SN o3 pH 92 ZA3F1 Et0Ac(100ml X 3) &2 FZ3}9 ). % %71 =
Na,SO, 2 AZXA7|aL F53te] FES 5310 o5 A3 Aoyt 24 azvfE 289 (PE/EtOAc = 100/10] A4 5
Bl 1/17}A], TLC: PE/EtOAc = 1/1, Ry = 0.45)¢] 98] AASIe] 2-BEx-4-ve-3z]d-3-0}71(2.65g,
14.05mmol, 50.7% 4§, 99.2% &+%)S ZM TPEZ 5319},

=~

it mlo o

'H NMR (400 MHz, CD;0D) & ppm 7.52 (d, J = 4.6 Hz, 1H), 7.02 (d, J = 4.6 Hz,
1H), 2.23 (s, 3H); ES-LCMS m/z 187.0, 189.0 [M+H]".

20HA: Wd 3-o}n| m4-vE-T g d-2-F1 2L o E

N COOMe
&

N NH,

MeOH(50mL) %9¢] 2-B 2R -4-we-3 g -3-0}(2.67g, 14.17mmol, leq)d m¥kE &oMo] Pd(dppf)Cl,(1.04g,
1.42mmol, 0.leq) 2 EtyN(7.17g, 70.84mmol, 9.86mL, 5eq)E H7Fsldch. whe E£2S &7)sta (02 33
HASIL 60TCANA 48417 H¢F 0 E9718ko] (50psi) wwratth. TLC(PE/EtOAc = 10/1, Ry = 0.30)& =2
A7t ghds] AnjEglom shte] A= AFle] AEHUSTS HoAFAT. W =S 55t A=
FE&aL o] A% Aegt A azvtEa# 9 (PE/EtOAc = 100/101%1%751 1/17+4], TLC: PE/EtOAc = 1/1, Ry =

0.30)° o3 AAlste] HWE 3-obn| -4-wE-F Y d-2-FHE A H o] E(2.25¢, 13.54mmol, 95.6% &, 100.0%

1

H
NMR (400 MHz, CD;0D) 6 ppm 7.75 (d, J = 4.4 Hz, 1H), 7.20 (d, J = 4.4 Hz, 1H), 3.91 (s, 3H),
2.22 (s, 3H).

357 3-o}r|sm-4-o] Q-3 2] Wl -2-5h 2okl =

WE 3-on-4-w g -3 g g -2-7} A ¢ o] E (500mg, 3.0lmmol, leq) = NH;(MeOH <] 7M, 20mL, 46.53eq) <

EFES 125CAAA 12412 FeF 100nL L5 FE oA mukslsith, EES F53le] -0l m-4-vE -3 g
H-2-7} 8 2 o}u) = (450mg, 2.98mmol, 98.9% &, 100.0% +E)S ZA uPER FEE9on o= stz A
AskA 2 ohg Al A A3

'H NMR (400 MHz, DMSO-ds) 6 ppm 7.9 (s, 1H), 7.70 (d, J = 4.2 Hz, 1H),
7.31 (s, 1H), 7.14 (d, J = 4.2 Hz, 1H), 6.76 (s, 2H), 2.13 (s, 3H); ES-LCMS m/z 152.1 [M+H]".
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[0645]

[0646]
[0647]

[0648]
[0649]

[0650]
[0651]

[0652]

[0653]
[0654]

[0655]
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49t g-HE ¥ F X [3,2-d] g nd-2,4-0&

1,4-9&A4H6mL) 2 THF(3mL) <] 3-obv]m=-4-v € -3 g d-2-7} &5 20}u| = (400mg, 2.65mmol, leq)e
30”01] EgEEadE 7R -F28d o] E(628.18mg, 3.18mmol, 383.04xl, 1. 2eq)E 7)ok,

S 80TolA 2417+ Fet wHkelIth, &3S EtOH(30mL < 3) = A H33ith. 18 &S 0%4%6}1 &3t
aqaL [3,2-d19) 2] m) -2, 4-1]) & (450mg, 2.54mmol, 96.0% =&, 100.0% w=%)S 3] A 52 $E53)
ol F7tR AAISHA ki tha dAll A ARESESATE.

QL'oloL
flov &

o P ot =
o OE g

32

'H NMR (400 MHz,
DMSO-ds) § ppm 11.77 (s, 1H), 10.90 (s, 1H), 8.39 (d, J = 4.6 Hz, 1H), 7.65 (d, J = 4.4 Hz, 1H),
2.44 (s, 3H); ES-LCMS m/z 178.1 [M+H]".

S¢tAl: 2,4-HEZ2-8-HE- 2 E[3,2-d] 9 ud

EZd(5nl) 9 8-wEy g =[3,2-d] g r]Y-2,4-t]5(200mg, 1.13mmol, leq)?] nwke &Hojl POCI4(3.70g,

24.13mmol, 2.24mL, 21.37eq) 2 DIEA(742.00mg, 5.74mmol, 1.00mL, 5.09eq)E #H7}stSct. ¥ ZES 110
Qb wHkslglt. wbE ERES FEctY] 2,4-YER2-8-WE-I Y x[3,2-d]F D (240mg, =
osh & 4 ed= F53I5loH ol FUtRE AASA i the 9AdA ARSEFITE. ES-LCMS m/z 214.1,

$
-
x
w
(@]
A -

6Tt (BR)-N(2-222-8-WE-Y g X [3,2d]| ¥ Ev|d-4-¢9)-2,3,4,9-E E& 3} 0| =2 -1F-FHE-3-0}7]

d
_N

i e,
HNY 7\

PR
cVi‘N/R,/]

MeCN(10mL) Z9 2, 4-tF22-8-wd-vg|%=[3,2-d]9 v (240mg, 1.12mmol, leq)el aukgE &l
DIEA(2.70g, 20.88mmol, 3.64mL, 18.62eq) = (3R)-2,3,4,9-€| Eg}slo] =2 -14-7Fu}E-3-o}41 (120mg, 644.29 u
mol, 0.58eq)< HA7FBIGTE. HFS EIES 60ColA] 3417 B¢k wHkslgit), WS &3S E3le] FoJBS
FE3LL o5 AF A7t A F2vlE 9 (PE/EtOAc = 100/10145E 2/174A], TLC: PE/EtOAc = 3/1, R; =
0.35)° <8 AAsI] (BR-N(2-F22-8-WE-vg|x[3,2-d] ¥ nd-4-2)-2,3, 4,9-E| Eg}slo| = = -1/-7}
v}Z-3-0}%1 (150mg, 318.68 umol, 28.4% &, 77.3% %)< A o d7 53519},

IH NMR (400 MHz, CD30D) 6 ppm 8.52 (d, /= 4.4 Hz, 1H), 7.57 (dd, J=0.9, 4.5 Hz,
1H), 7.37 (d,J=7.8 Hz, 1H), 7.26 (d, J=8.1 Hz, 1H), 7.06-7.00 (m, 1H), 6.99-6.92 (m, 1H), 4.75-
4.67 (m, 1H), 3.21 (dd, J= 5.1, 14.7 Hz, 1H), 3.02-2.81 (m, 3H), 2.59 (s, 3H), 2.32-2.14 (m, 2H);
ES-LCMS m/z 364.1, 366.1 [M+H]".
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[0656]

[0657]
[0658]

[0659]
[0660]

[0661]

[0662]
[0663]

[0664]
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7 2,4-HE22-8-WE-Y g X [3,2d]Hgnd (I-22)

j ~)
%f J

1,4-0)S23mn) 2 E(Iml) 39 BR-N(2-F22-8-ue-3a % ([3,2-d] 9 nd-4-2)-2,3,4,9-8| E&}5}0]
= 2-1F7}E-3-°191(75mg,  159.34 pmol, leq)9]  &Mo  (CsyC05(155.75mg,  478.02umol,  3eq),
Pd(dppf)Cl,(11.66mg, 15.93umol, 0.leq) @ (5-ZF L 2-3-1Zd)EEAH(56.13mg, 398.35umol, 2.5eq)<
A7Fsllth. TFES 3 T N2 MEHIIL 110TolA 0.5A13F &<t rle] a2} SfollA witslgith, Wk
TES AFE JdEE FI APt w55t FAES 55 olE 38 HPLC(ZH: Xtimate C18
15025mm*5um; ©]5A4F: [E(0.05% HC1)-ACN]; B%: 65%-95%, Smin)eoll &3] AASTE. B Rads =47
ZAA  BR-N2-(5-ZF 9 2-3-97d)-8-u&d-9 g £ [3,2-d]| 9 g] | d-4-2 ]-2,3,4,9-H| E&} sl o] = 2 -1/-7}
HlZ-3-0}9 (47 .77mg, 96.04pmol, 60.3% 8. 100.0% %%, 2HCI, [al”’, = +15.251, MeOH, ¢ =
0.113g/100mL)& 24 n¥PE=Z F53}3TE.

'H NMR (400 MHz, CD30D)  ppm 9.45 (s, 1H), 8.79-8.72 (m, 2H),
8.66 (d, /J=4.4Hz, 1H), 7.71 (d, / =3.9 Hz, 1H), 7.37 (d, /= 7.8 Hz, 1H), 7.28 (d, /= 7.8 Hz,
1H), 7.04 (t, J= 7.1 Hz, 1H), 6.99-6.92 (m, 1H), 4.98 (d, J=9.3 Hz, 1H), 3.28 (s, 1H), 3.10-2.90
(m, 3H), 2.78 (s, 3H), 2.44-2.23 (m, 2H); ES-LCMS m/z 425.3 [M+H]".

AA o 24
338 1-239 FA

H
N
L
HNY 7\
i
] -
H
N
N7 | =
F. S P
\{ﬂ)\N i
l\- ~
\N Y
1-23
34 e
//,,N (/,N Br i//,‘\( LCOOMe //,,N , CONH,
7 NBS a PdidopfiCl, ko | NHg H,O i
%j/ By SN, €O, MeOH [ N FPrOH NHg
' o} e}
C' O // /\,
-~ e R n
OH : -\
| L Z
ra N HoN®
gxad N7 I e POCI j 2 N/
------------------------ - T P
R
o SN DIEA ci DIEA
O
N . é (/\,I/-
1 / _Q\ \//'\T “OH . \\»‘I i / N
HN® > 5 o o \o
s N i 5 e
N !
N 5 PdidpphCl,, C5,00; M%\T =
1 F. 2 A
rx//K‘N L \\(;}\l’/\N/ L
! i
o) Ry, O
e N 123 s
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[0665]

[0666]

[0667]

[0668]
[0669]

[0670]

[0671]

[0672]
[0673]

[0674]

[0675]

[0676]
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197]: 2-B 2R -4-v 5] -9 2| d-3-0}7]

N Br

“
! i
i i
\;[NHZ

_0

Ae Fx 2R wykelEAl TFA(I00mL) 9] 4-WEA| T d-3-0}7(9g, 72.50mmol, leq)e] &ofo]
NBS(14.19g, 79.75mmol, 1.leq)E o8 #®iX](batch)® H7}8FE . EES 20TolA 12417 H<t
WS, Wk B3RS Atetel] EEdte] B S Tﬁohz ol 4o 43 vt plrl 8o € w7t
Al A NaHC0sS 7] &Aol H7bslar, EtOAc(50mLx3)2 FEadt. &3 f7] 55 NaSO, = AxA7|a,
o3tstar zHetetel wFete] B S5 o2 AW Augt A A=vE e (PE/EtOAc = 100/ 1004 H-E]
/1744, TLC: PE/EtOAc = 1/1, R = 0.0 g3 AAsY 2-HER-4-W[EA]-7] g d-3-0}71 (12g, 59.10mmol,

81.5% &, 100.0% +=)S WA IPEZ F5GT).

10

ot
rSL'

IH NMR (400 MHz, CDCls) & ppm 7.73 (d, /= 5.1 Hz, 1H), 6.67 (d, J
=5.1 Hz, 1H), 4.09 (d, /= 9.5 Hz, 2H), 3.90 (s, 3H); ES-LCMS m/z 203.0, 205.0 [M+H]".

29t7: wE 3-opv| -4~ A -3 B d-2-7H 5 A e o] E

N COOMe
~
/O

N, ER718kel MeOH(15mL)  F9] 2-B2R-4-wEA-32d-3-0}7(6g, 29.55mmol, leq)®] &
Pd(dppf)Cl,(2.16g, 2.96mmol, 0.leq) = EtN(14.95g, 147.76mmol, 20.57mL, 5eq)S H7}stFct. =

718kaL 0= 33 HAsIATE. &S (0 sloll A (50psi) 60TAA 48A17F =< wykslgt). g &322 7h
hatol] HH3] FAES S5 ol G A A F2vlEa 9 (PE/EtOAc = 100/114FE 1/174A,
TLC: PE/EtOAc = 1/1, Ry = 0.2)°] o8] AAste] wE 3-oln|m—4-HEA-T] g d-2-7} 52 g o] E (4.5g,

24.48mmol, 82.8% &, 99.1% ¢E)E AN NI ER S5},

mlo
«

=

'H NMR (400 MHz, CDs0OD) & ppm 7.80 (d, J= 5.1 Hz, 1H), 6.96 (d, /= 5.1 Hz,
1H), 3.97 (s, 3H), 3.93-3.89 (m, 3H); ES-LCMS m/z 183.1 [M+H]",

357+ 30w im-w] HA] -3 2] W -2-5H 2 2ofm] =

N. _CONH,

L
> 'NHQ

i
O

e

NHs/MeOH(7M, 30mL) ¢ wWE 3-o}n| w--4-HEA-T g d-2-7} =5 A g o] E(lg, 5.49mmol, leq)? &S HiE ¥

s

FH oA 120TelA 12413 SoF atslith, whe EES oatsta st FEshe] 3-olu]m-4-v| E A
-3 2] Y -2-7}8 2 0}u] = (800mg, 4.76mmol, 86.8% &, 99.5% <E)E AN uPERE FE53F o o= FIE

AAGA @i ke BN ALgsc,

'H NMR (400 MHz, DMSO-ds) & ppm
7.92 (s, 1H), 7.74 (d, J= 5.1 Hz, 1H), 7.32 (s, 1H), 6.95 (d, J = 4.9 Hz, 1H), 6.49 (s, 2H), 3.87 (s,
3H); ES-LCMS m/z 168.1 [M+H]".
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[0677]

[0678]
[0679]

[0680]
[0681]

[0682]
[0683]

[0684]

[0685]
[0686]

[0687]
[0688]
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A N'-(4-olaZ2g-132E-5-4) V4752 0hvd

OH
NP NS
S

HO’/l\N 4
0

1,4-952H(10mL) % THF(5mL) F9] 3-o}|=-4-W 5 A]-3] 2| d-2-7H5 20} m| = (500mg, 2.98mmol, leq)e] &<
of T 27(647.65mg, 3.27mmol, 394.91u0, 1.leq)S H7IsIth. EFES 40TAA 6A1ZF FoF uRkelSIt).

S E3BS oislar 7retslel] wEdte] §-w|EAY Y E([3,2-d]F v H-2,4-1] & (200mg, 783.90 umol,
26.3% &, 90.0% <=, HC)S 3| 1P ERZ F5E3%oH o F7E AASA g1 vhs dAldA AH-83)
A},

'H NMR (400 MHz, DMSO-ds) 6 ppm 12.02 (s, 1H), 11.46 (s, 1H),
8.54 (d, J=6.1 Hz, 1H), 7.57 (d, J= 6.1 Hz, 1H), 4.10 (s, 3H); ES-LCMS m/z 194.1 [M+H]".

S5 2,4-H 22 2-8-HEA-H 2 x[3,2-d]9 ] ud

ct

N/'
s

] N

O

EZ4d(3nL) =9 g-WEATYE[3,2-d]¥ g d-2,4-1]-&(160mg, 745.50 pmol, leq)? &M POCl,(1.65g,
10.76mmol, ImL, 14.43eq) 2 DIEA(289.05mg, 2.24mmol, 389.5640, 3eq)E H7lslglth. EIES 110TCAA] 1

b s wwedd. we EREe poddel sEsd 24-TZRe-s Uﬂif\l 2] [3,2-d] 9] 2]
(71.5m, %1% 24 n9Ee ~odson ot Frhw Adad o e B Aeshat. B

69Al: (BR)-N(2-F2=2-8-"EA-HFYXE[3,2-d]F " 9-4-Y)-2,3,4,9-H E&}&o| = 2--FHalE-3-0}9]

O\G
»\J

CHyCN(4nl) 59 2,4-0JF22-8-WFA| -9 £ [3,2-d] 9] 2= T (171.5mg, 745.49 nmol, leq), (3KR)-2,3,4,9-H|
Egtslo| =2 -1-7PFE-3-0b1(145.79mg, 782.76 umol, 1.05eq) = DIEA(289.05mg, 2.24mmol, 389.5540, 3e
Q)9 EFES gr)eta N2 33 HAsta, EFES 60TolA 3417F Bt N, E97]6to] wwkstaict. whs-
FES 7skste] wEate] FoBS S5t o] A Ayt A A RulE 13 (PE/EtOAc = 100/10] 4] H-E
1/17+4, TLC: PE/EtOAc = 1/1, Ry = 0.3)°ll &l HAstA (B3R -W(2-EF2Z2-8-w|FA]-9 g =[3,2-d] 7 g d
-4-9)-2,3,4,9-H Eg}sto]| = 2 -1F-7}aE-3-0}91 (120mg, 291.91umol, 39.2% &, 92.4% +%)< A 13
=2 FHAT

[

'H NMR (400 MHz, CDCl3) &
ppm 8.46 (d, J = 5.4 Hz, 1H), 7.85 (s, 1H), 7.52-7.42 (m, 2H), 7.34 (d, J = 8.1 Hz, 1H), 7.22-7.09
(m, 2H), 6.99 (d, J = 5.4 Hz, 1H), 5.02-4.74 (m, 1H), 4.06 (s, 3H), 3.30 (dd, J = 5.0, 15.5 Hz, 1H),
3.02-2.85 (m, 3H), 2.33-2.23 (m, 2H) ES-LCMS m/z 380.2, 381 2[M+H]".

7eHA: (BR)-N[2-(5-EF 2 2-3-1749)-8-1EX -1 E[3,2-d]F 8| n| ¥ -4-4]-2,3,4,9-E| E&}8lo| == -
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[0691]
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[0693]

[0694]
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1#7haE-3-o1= (1-23)

/A\/N

v
o]

(BR)-N(2-E22-8-WEA-T g £ [3,2-d] T " D-4-¢)-2,3,4,9-H Egslo] = 2 -1F7HHE-3-0}71 (50mg,
121.10 umol, leq), (5-ZF o =2-3-97d)RE2H(20.48mg, 145.32pumol, 1.2eq), Cs,C03(118.37mg, 363.31u
mol, 3eq) 2 Pd(dppf)Cls(8.86mg, 12.11umol, 0.leq)= wlola =y HH ¢ 1,4-t]SAH2mL) 2 H,0(0.5m
L2 Fsr. d85d FEE 110TAA 0.54F &t wle]a 23} st A 71gstgitt. 88 EFES oFsta
etslol] w53t FAES FEFIL oS EFHE HPLC(AH: Agela ASB 150#25mm#*5um; ©]&AF: [E(0.05%
HCI)-ACN]; B%: 55%-85%, 8min;)ol 93] AAS & SAAZAA (BR)-N[2-(5-ZFLZ-3-7 g )-8-HEA-
9 2 [3,2-d] 9 g n H-4-2 1-2,3,4,9-E| E&}8}o] E 2 -1FFpu}E-3-0}71 (25.66mg, 49.98umol, 41.3% %,
OHCI, [a177) = +23.669, MeOH, ¢ = 0.113g/100nL)< 4 THEZ FE5a10).

'H NMR
(400 MHz, CD30D) & ppm 9.31 (s, 1H), 8.72 (d, J= 5.4 Hz, 1H), 8.70 (d, /= 2.4 Hz, 1H), 8.55-
8.50 (m, 1H), 7.45 (d, J = 5.4 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.07-
7.01 (m, 1H), 6.99-6.89 (m, 1H), 5.03-4.96 (m, 1H), 4.19 (s, 3H), 3.28 (d, J= 5.4 Hz, 1H), 3.08-
2.91 (m, 3H), 2.43-2.25 (m, 2H); ES-LCMS m/z 441.2 [M+H]".

A9 25
e 1-24a B 1-24b9] 34

’\\,!/H OH ([Iﬁ OH
,,.N
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[0695] 4 we4:

- H OMe H ome
PaS ~ \/N}—» { HCiMeOH \-\/N\—& Y
g e g Py ey O 5 TN
LN NH, HCI T 4 .

H
(Me /C N OMe
L)~
HI L\ J}

\L‘//j\“"'”\ B
p\ AR, AR
J T~
7A /h
H
,/"\?i/N Ohe -~ N oH
A C T
bl \:5 HN‘*"\/I /§
!}J‘;J\'N’N\‘ ----------------- o /‘\ N pa—
F\]/\\/’I\E\N ks N/D
SRS hd f\
N 7 \N‘I e )\
H
/\{N OMe N b
:\ i VAR !"\\- OH
Hl\’J‘» V/\%e/‘ HNLI(/ {
T — e
F\\; //\V&N/*\xf e L\ ) \>
N’J TA o \rfj &
\N I-24b s
[0696]
[0697] 19HA: tert-54E N (8-HIEA-2,3,4,9-H E S| =2 -14-7HH1E-3-Y ) a0 E
H OMe
N
[0698] BocHN
[0699] EtOH(30mL) 9] (2-W|EAHY)slo]=eb2(1.64g, 9.38mmol, leq, HC1)e] LMol tert-H8 N-(4-L2A}o)Z
Za ) Fhale| o) E(2g, 9.38mmol, 2.00mL, leq)E #A7}stgch. E£FES 70CAA 1A B2k N, B97]8hd]
ety EIES 1 E(20ml)S H71El3, EtOAc(B0mLx3)Z F=3}9t). st §7] =S A5 (20ml)
2 AFeka, NaSO, 2 7AxA7|3, sty w530, xohst A5g Ayt A Ay aZeteEady (s
PESl A ¥-€] PE/EtOAc = 2/17}A], TLC: PE/EtOAc = 3/1, Ry = 0.5) AolA BAst tert-38 MN(8-HEA-
2,3,4,9-H Eg}sto)| = 2 -17-7}aE-3-9 ) 7}ube| o] E(0.6g, 1.71mmol, 18.2% 48, 90.0% «%)Z 4 135
2 F5E3S.
'H NMR (400 MHz, CDCl5) 6
ppm 7.98 (s, 1H), 7.08-6.98 (m, 2H), 6.62 (d, J= 7.3 Hz, 1H), 4.72 (s, 1H), 4.12 (s, 1H), 3.94 (s,
3H), 3.07 (dd, J = 5.1, 15.4 Hz, 1H), 2.83 (d, J = 5.6 Hz, 2H), 2.59 (dd, J = 5.7, 14.8 Hz, 1H),
[0700] 2.17-2.06 (m, 1H), 1.98 (d, J = 6.1 Hz, 1H), 1.45 (s, 9H); ES-LCMS m/z 317.2 [M+H]".
[0701] 20HA: 8-W|EA]-2,3,4,9-H| E g3}lo] E 2 -14-F}u}S-3-0}H]
H OlMe
H
AR
[0702] HaN
[0703] HCI(MeOH =9 4M, 5ml) 9 tert-HF49 M(8-H|EA]-2,3,4,9-H Eg}3lo| =2 -171E-3-4 ) 7halH o] E

(300mg, 853.37umol, leq)el &AL 20TolA 1AZF ¢+ wdkslgict. EIES EH3lo] §-w|EA-
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[0712]
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2,3,4,9-H Eg}slol = 2 -14-7}E-3-0}71 (250mg, 778.01umol, 91.2% <&, 90.0% <X, 20C1)S 24X 1 E
2 F533.
'H NMR (400 MHz, CDs0D) & ppm
7.01-6.96 (m, 1H), 6.94-6.88 (m, 1H), 6.62 (d, J = 7.6 Hz, 1H), 3.93 (s, 3H), 3.65 (s, 1H), 3.17
(dd, J=5.0, 14.8 Hz, 1H), 2.94 (t, J = 6.1 Hz, 2H), 2.75 (dd, J = 8.6, 14.9 Hz, 1H), 2.27 (dd, J =
3.4,8.3 Hz, 1H), 2.11-1.99 (m, 1H); ES-LCMS m/z 217.1 [M+H]".

3¢A (BR)-F[2-(5-FEF22-3-9Fd)-8-0|Aax2d-ugdE£Z[1,5-a][1,3,5] EF o} -4-U | -8-H| HA]-
2,3,4,9-vlEg3lo| =2 -1F-FHHIE-3-017 2 (39)-N[2-(5-FEFL=-3-9FY)-8-ol2a=Z=2d-WIFE=2[1,5-
all1,3,5]1Ed o} -4-Y 1-8-M| 5 A] -2, 3,4,9-H Eg}dlo| = 2 -1 F}u}E-3-0}7l

(\Q OhMe HNQ\:;%::.>(DME

.\‘/ N'N ,)\ ~N

o o

ACN(8mL) =9 4-Z22-2-(5-ZF o 2-3-vgd)-8-olAZRI-9}EE[1,5-a][1,3,5] E&] o}z (200mg,
667.78 umol, leq)e] &9o] DIEA(401.50mg, 3.1lmmol, 541.11uxl, 4.65eq) Z 8-w|EA]-2,3,4,9-H Eg}slo|=
2-1H-7ME-3-0171(214.58mg, 667.78 umol, leq, 20C1)S H7MsFtt. TFES 50T A 247 &< unksh
ATk, TFES FFSL E(20mL)S H7Eskal, EtOAc(40mLx3) = FE3kuch. F3 77 T P (16ml) =2 Al
Z3FaL, Na,S0,2 AZXA7)a, 3sla 5530, #oJES SFC(Z ¥ : DAICEL CHIRALCEL OD (250mm#*30mm, 10
m); ©]%AF: [0.1% NH; H,0 MeOH1; B%: 35%-35%)° olaf F7l= Eelste] v 1 2 93 28 5319, o]
s 93 F e EE3ste] 7+ oWE S (110mg, 233.28 umol, 34.9% %, 100.0% <%. SFC: R, =
5.628min, ee = 100%)E WA nPEE F539 0.

'H NMR (400 MHz, CDCl3) & ppm
9.51 (s, 1H), 8.55 (d, J=2.7 Hz, 1H), 8.44 (d, J = 9.5 Hz, 1H), 8.10 (s, 1H), 7.84 (s, 1H), 7.11-
6.98 (m, 2H), 6.75-6.61 (m, 2H), 4.93 (s, 1H), 3.97 (s, 3H), 3.39-3.21 (m, 2H), 3.05-2.89 (m, 3H),
2.42-2.25 (m, 2H), 1.40 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 472.2 [M+H]".

o5 I A9 UYHAE FEste] YA F3b o dE] 27 (100mg, 208.23 umol, 31.2% &, 98.2% +%. SFC: R,
= 4.728min, ee = 98.698%)2 WA UHEZ FE3FT).

'H NMR (400 MHz,
CDCl3) ¢ ppm 9.51 (s, 1H), 8.55 (d, /=2.4 Hz, 1H), 8.44 (d, /=9.5 Hz, 1H), 8.09 (s, 1H), 7.84

(s, 1H), 7.11-6.97 (m, 2H), 6.74-6.58 (m, 2H), 4.93 (s, 1H), 3.97 (s, 3H), 3.38-3.20 (m, 2H), 3.04-
2.87 (m, 3H), 2.42-2.27 (m, 2H), 1.40 (d, J= 7.1 Hz, 6H); ES-LCMS m/z 472.2 [M+H]".

4eHA (6R)-6-[[2-(5-EF2 2 =2-3-H4d)-8-0|Ax=2d-WFZE=2[1,5-a][1,3,5] Edo}A4-Yg [o}m| = ]-
6,7,8,9-E| Eg}dlo]| =2 -5F-FHE-1-& (I-24a)

Ny E91718kel  DCM(12mL) 59 F7+ ddElewE  F  54(105.00mg, 222.68umol, leq)e &M
C15(890.77mg, 6.68mmol, 365.07uL, 30eq)S H7}8IHth. EFES 40TCAA 12A13F &<t N, #$17]8kol nxt
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STt E3tEe] E(40mL)S 718k, EtOAc(60mLx2)2 FZ3Att. &3 7] TS |5 (50mL)E Al F3}kaL,
Na,S0, = 7AZA71aL, st 53, &S 38 HPLC(AH: Agela ASB 150#25mm#5/m; ©] &4 [&

(0.05% HC1)-ACN]; B%: 70%-100%, 8min)ell <3 At FAAZAA oldE 2™ (22.22mg, 41.15pmol,

18.5% &, 98.2% <%, 2HCI, SFC: Rt = 3.727min, ee = 99.69%. [al" ), = +8.932. MeOH, c¢ =

0.054g/100mL) & WA w1 EZ F53}U .

'H NMR (400 MHz, DMSO-ds) & ppm 10.56 (s, 1H), 9.37
(s, 1H), 9.00 (d, J = 8.5 Hz, 1H), 8.70 (d, J = 2.8 Hz, 1H), 8.49-8.35 (m, 1H), 8.14 (s, 1H), 6.90-
6.75 (m, 1H), 6.72 (t, /= 7.7 Hz, 1H), 6.45 (d, J=7.3 Hz, 1H), 4.79 (s, 1H), 3.23 (td, /= 7.0, 13.9
Hz, 1H), 3.11-2.81 (m, 4H), 2.18 (d, J = 4.5 Hz, 2H), 1.37 (d, J = 7.0 Hz, 6H); ES-LCMS m/z
4583 [M+HT".

[0714]
[0715] SEHAL: (69)-6-[[2-(5-FF22-3-9 g d)-8-o| 2 2H-HZFE2[1,5-a][1,3,5] Eg| o} R -4-L Jo}r] = ]-
6,7,8,9-H| E&}slo| = 2 -5F-F81E-1-2 (I-24b)
H
/’\\/!\. OH
~ALS
HY '\/}
NZ\N..N\
F\/\T{/‘i‘h/\i
N ~
[0716] N
[0717] N, #9718k DOM(120L) 9] YW= 7+ ol FE] 9 (95mg, 197.82umol, leq)d] £Mo] AlCL;(791.30mg,
5.93mmol, 324.30uL, 30eq)Z H7}etgdtt. EFES 40ColA 12A17F EeF Ny, E9)7]8ke] ayksigictt, E3HE0
E(40mL) S H7Fskal, EtOAc(60mLx2)Z2 FE3FATE. T3 7] T8 D4 (50mL)ZE A F3FaL, Na,SO,2 A
713, oyeta FEaA. JoJES BFHE HPLC(ZAW: Agela ASB 150#25mm*5mm; ©]5AF: [£(0.05% HC1)-
ACNT; B%: 70%-100%, 8min)oll 2l3l AAsI FZAAZAIA YA odE] 2™ (21.35mg, 40.25umol, 20.4% <
& 100.0% %%, 2HCl, SFC: Rt = 4.584min, ee = 98.126%. [al ) = -56.292, MeOH, ¢ = 0.056g/100nL)E
WA 1HER 5T
'H NMR (400MHz, DMSO-ds) & ppm 10.57 (s, 1H), 9.37 (s, 1H),
9.00 (d, /= 8.8 Hz, 1H), 8.70 (d, J=2.8 Hz, 1H), 8.49-8.35 (m, 1H), 8.15 (s, 1H), 6.84-6.78 (m,
1H), 6.75-6.69 (m, 1H), 6.45 (d, J = 7.0 Hz, 1H), 4.89-4.73 (m, 1H), 3.23 (td, J= 6.9, 14.0 Hz,
1H), 3.11-2.82 (m, 4H), 2.18 (d, J = 3.8 Hz, 2H), 1.37 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 458.2
0718] [M+H]".
[0719] A 26
[0720] 8gE [-25a 2 [-25b2] A
H
| N
A “\\‘\ \v/\{j
N/ N7
(0721] I-25a 1-25b
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[0722]

[0723]
[0724]

[0725]
[0726]

[0727]

[0728]

[0729]

[0730]
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R RERE

|

HA \J\g 3 H\;‘ ~¢ 1\ HNW‘(:L% R
N/y\ f v \N/\‘ K_/‘) + ,J\, _ *:/)
N J0 e NP S

(T <:\ NaOH, H,Cy \[/\J/ \ /\\ OH

S 1 - 1256 /N

1A (2R)-2-[2-(5-ZF ¢ =-3-9#d)-4-[[(3R)-2, 3,4, 9-B| EF}3}o]| 2 - 17 E-3-L Jo}m| = | H FE 2
[1,5-a][1,3,5]Ego}A-8-Hd[Z2#-1-& (I-25a) 2 (29-2-[2-(5-FFL2-3-HH)-4-[[(3R)-2,3,4,9-H
Efdo|=2-14-70tE-3-4 olv] = A FBER[1,5][1,3,5] Ed ol -8-D ] T2 #-1-& (I-25b)

NZ NN NN
\ /’~\ / N /J%
; N OH
- i
-

0ColAd  THF(6mL) F2 (BR)-M[2-(5-ZF 2 2-3-¥gd)-8-olax 2 d-vZ2[1,5-2a][1,3,5]Eg|o}zl-
4-91-2,3 4, 9-H| Eg}slo| =2 -1/F7}0FE-3-0171 (280mg, 637.11umol, leg)el £ BH; - THF(IM, 1.91mL,
3e)E HIUFSIAT. E}ES 0TolA 241 &L wRESITE. o]ojA], NaOH(IM, 3.65mL, 5.73eq) H
Hy0,(4.31g, 38.0Immol, 3.65mL, 30.0% <%=, 59.66eq)E A7) EFE] #H7Isttt. EFES 25TolA 343
Bt WRESATE. NapS:0; T84 (50ml)S H7iste] whg E3ES FHAIZIA, EtOAc(20mLxX3)= FE3F3ITE.
Fek 5] S NaSO, 2 A7), st Zgatel] sEHete] FolBS $E58A o] A% Ayt A A=
vt 22) 9] (PE/EtOAc = 100/10 M58 1/174A], TLC: PE/EtOAc = 1/1, Ry = 0.35)0 & AAste] FAES &
E3lglom o]S SFC(ZH#: DAICEL CHIRALPAK AD(250mm#30mm,10um); ©]E7%F: [0.1% NHH,0 MeOH];B%: 50%-

50%)0 o8 EEd & TAARAA oFE] 9™ (38.56mg, 83.95umol, 13.18% &, 99.6% %, SFC: R, =

s

1.105min, ee = 99.0%, [a1”") = -49.248, CHCls, ¢ = 0.052g/100nL)Z ™A THEZ =519 1

1H
NMR (400 MHz, CDs0D) & ppm 9.40 (s, 1H), 8.57-8.46 (m, 2H), 8.00 (s, 1H), 7.38 (d, /= 7.6
Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 7.08-7.00 (m, 1H), 6.99-6.92 (m, 1H), 4.89 (m, 1H), 3.92-3.83
(m, 1H), 3.76 (dd, J= 6.7, 10.6 Hz, 1H), 3.30-3.25 (m, 2H), 3.07-2.88 (m, 3H), 2.45-2.33 (m, 1H),
232-2.19 (m, 1H), 1.43 (d, J = 7.1 Hz, 3H); ES-LCMS m/z 4582 [M+H]";

U] o BE] .1 (28.99mg, 63.37umol, 9.95% 4+, 100% %%, SFC: R, 1.388min, ee = 99.8%, [al ' =
=

D
-61.368, CHCls, ¢ = 0.052g/100mL)S =2 w1 FE533T.
'H NMR (400 MHz, CD;0D) &
ppm 9.40 (s, 1H), 8.56-8.46 (m, 2H), 8.00 (s, 1H), 7.38 (d, /= 7.6 Hz, 1H), 7.27 (d, / = 8.1 Hz,
1H), 7.08-7.00 (m, 1H), 6.99-6.92 (m, 1H), 4.89 (m, 1H), 3.88 (dd, J=6.4, 10.5 Hz, 1H), 3.76 (dd,
J = 6.6, 10.5 Hz, 1H), 3.30-3.25 (m, 2H), 3.08-2.88 (m, 3H), 2.44-2.34 (m, 1H), 2.32-2.19 (m,
1H), 1.43 (d, J= 7.1 Hz, 3H); ES-LCMS m/z 458.2 [M+H]".

AAo 27
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[0731] 338 1-26a E 1-26b9 FA
Y - X
e < A W\\.. AT
P N ==/ Az
N N/'% '\j">
F. P e ,/L\\:/ F\T/'
Nty 4. YAAI
CJ " Cr
[0732] I-26a 1-26b
[0733] A e

Boc
HDL o
W \ > (f
OPN } L“ OH

k Dibbpy, C5,C0s
N A \N/Q [P CF3ppYL 0Py IPFs
K | b NICH(1 2-aA% A %)
= DMF, 9%, 72 h
Boc Beo
{ N N
P I
- ! 7
BO"‘N / > . BOC:’}EO 4 >
A% SFC =5 - ! . -
N'yA\ /N\ — :\
F. ’/\\:)%N/I%) /!.\)
Boc ||
¢ T N
N

(@0 “
|
HN\ % 3\ e J \>
WP ,\

\emey
__TFADCM /\\)\ /\> J\ /k/
I ™

1252 \,)\ 1-265
[0734]

[0735] 194 tert-89  (3R)-3-[tert-B-EA TR I-[2-[6-[(29)-1-tert-F-EA TR I S U-2-G]|-5-ZTF 0. 2 -
3-vdd 9 aE2[1,5-a][1,3,5] Edold-4-A |o}n|=]-1,2,3,4-H E }sto] E 2 7Pl E-9-F}E A g o] E w
tert=%8  (BR)-3-[tert-F-EA 7t D-[2-[6-[(2R)-1-tert-F-EA 7t dF &2 d-2-Y ]-5-ZF 2 2-3-7 2| d]
SgE=2[1,5all1,3,5]E oW -4-L o} =1-1,2,3,4-E| EFslo| = 20l E-9-I1 B A F o] E

Boc

Boc R

¢ -
I, e AT
Boeh™ \,/ N\ BocN )
N/\ N i N7 o - ‘:>
/"\*) r\/\/l\\‘
;:.:'Acc i gt\;’; 11
i Ny "\J
x_j " ]
[0736]
[0737] tZ2zaU#; ], 0-t A BH(11.74ng, 53.42umol, 0.leq) 2 4-tert-HE-2-(4-tert-He-2-37]d) 5 2] dl
(14.34mg, 53.42pmol, 0.leq)S DMF(3mL)ol X 7}&}Sitt. =4 o] 52 w7ix], & % 50Tl N, B

91718tell amukakglvk.  [Ir{dFCFsppy}2(bpy) IPFs(5.99mg, 5.34pmol, 0.0leq), Cs:(05(348.12mg, 1.07mmol,

2eq), l-tert-§-SA7tREI &2 d-2-7}524H(1.47g, 6.81mmol, 12.74eq), 2 DMF(3mL) +<| tert-5-¥
(SR)_S [tert ‘jE.}\‘Ii'}’i]é_ 2_(5_ ,_(xj_i 3- J:I‘j/]‘:]) 8- JJ_,_L_.I_ J}T"q——‘—i 1 5_3][17375]-?—11]0]—%_1_4_02]]0]'11]_‘7;]
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[0738]
[0739]

[0740]
[0741]

[0742]

[0743]

[0744]

[0745]
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-1,2,3,4-H Eg}sto| = 2 7putE-9-7H5 4 2 o] E (400mg, 534.22 pmol, leq)o] &3 Ny w9171 st 7] &
ol 7 stk AAY ESES mwkslal, ¥ 72W LED 2EY HAFE 25TA 4843F B FANEI U
S E3ME-S EtOAc(BOmL) 2 3]A&}a 5% LiOH &4 (30mLx3)o.2 ARt 7] & §Fsto AAES
F55tal o5 Ay st A F2vlE a3 (PE/EtOAc = 100/11 45 3/174#], TLC: PE/EtOAc = 3/1, R; =
0.45)°l <& AAskar SFC(A 7 : DAICEL CHIRALPAK IC (250mm#30mm, 5m); ©]%2F: [0.1% NHH,0 EtOH]; B%:
45%-45%)°l o8l F-#ste] F3b ol e 9™ (75mg, 86.62pmol, 16.2% &, 88.8% <%=, SFC: R, = 4.012min)

'H NMR (400 MHz, CDCls) §
ppm 9.44-9.33 (m, 1H), 8.31 (d, /= 10.8 Hz, 1H), 8.26-8.22 (m, 1H), 8.11 (d, /= 8.1 Hz, 1H),
7.40-7.31 (m, 1H), 7.24 (d, J = 7.1 Hz, 1H), 7.22-7.16 (m, 1H), 6.76-6.69 (m, 1H), 5.32-5.13 (m,
1H), 4.99-4.85 (m, 1H), 3.78-3.51 (m, 3H), 3.37-3.12 (m, 3H), 2.50 (td, J = 6.2, 12.0 Hz, 1H),
2.45-2.27 (m, 2H), 2.10 (dd, J = 6.1, 11.7 Hz, 1H), 2.03-1.86 (m, 2H), 1.67 (s, 9H), 138 (t, /= 9.0
Hz, 9H), 1.35-1.13 (m, 9H); ES-LCMS m/z 769.4 [M+H]" .

=
=
H
ol
it
ft
4

T

W= Z=7F o FE 27 (65mg, 69.66umol, 13.04% &, 82.4% <%, SFC: R, = 4.590min) =

=
3
saic.

By

'H NMR
(400 MHz, CDCl5) 6 ppm 9.45-9.33 (m, 1H), 8.31 (dd, J = 1.5, 10.8 Hz, 1H), 8.27-8.15 (m, 1H),
8.14-8.08 (m, 1H), 7.39-7.31 (m, 1H), 7.26-7.22 (m, 1H), 7.21-7.15 (m, 1H), 6.76-6.62 (m, 1H),
5.31-5.13 (m, 1H), 4.99-4.87 (m, 1H), 3.76-3.66 (m, 3H), 3.38-3.10 (m, 3H), 2.62-2.49 (m, 1H),
2.36 (d, J= 6.6 Hz, 2H), 2.10 (dd, J = 6.2, 11.1 Hz, 1H), 2.03-1.86 (m, 2H), 1.68 (s, 9H), 1.38 (1,
J=8.6Hz, 9H), 1.27-1.23 (m, 4H), 1.21-1.16 (m, 5H); ES-LCMS m/z 769.4 [M+H]".

257 : (BR-N[2-[5-EF L 2-6-[(29)-TE&d-2-¢]-3-9 D ]-8-[(W)-H S d-2-L 19 == [1,5-
all1,3,51E80}x-4-941-2,3,4,9-8| E&}3lo| = 2 -14-F}u}ZE-3-0}9] (I-26a)

H
-N

\__‘

7 odPEl e HE S F(75mg, 70.99umol, leq)E TFA(2mL) 2 DCM(6mL)e] &3tHEo] H7pslaivt. whs &
S 25TCoA 1A3F B9k kel WS EFES 55t AAES F55t o5 3-8 HPLC(HCI =%
1; A

1

AL ot ofN
m{n

e

A YMC-Actus Triart C18 100#30mm#=5um; ©]54F: [E(0.05% HC1)-ACN]; B%: 25%-55%, 10min)oll 2]3f
Fad. B4 238 54 74@\]74 o FHE] 9™ (31.27mg, 48.33umol, 68.1% <&, 100.0% <%=, 3HCI,

2
Ol

25.6

SFC: R, = 1.230min, ee = 99.6%, [al p = +96.138, MeOH, ¢ = 0.050g/100mL)E WA &2 FE5319 0

IH NMR (400 MHz, CD3OD) &
ppm 9.43 (s, 1H), 8.57 (dd, J = 1.5, 10.8 Hz, 1H), 8.11 (d, J = 2.2 Hz, 1H), 7.38 (d, J = 7.6 Hz,
1H), 7.29 (d, J = 8.1 Hz, 1H), 7.05 (t, J = 7.6 Hz, 1H), 6.99-6.94 (m, 1H), 6.53 (d, J = 2.2 Hz, 1H),
5.13 (t, J=7.7 Hz, 1H), 4.84 (m, 1H), 3.62-3.53 (m, 1H), 3.51-3.45 (m, 1H), 3.35 (m, 1H), 3.15-
2.90 (m, 3H), 2.68-2.57 (m, 1H), 2.39 (m, 1H), 2.36-2.26 (m, 1H), 2.25-2.07 (m, 3H); ES-LCMS
m/z 469.2 [M+H]".

SEHA (3R -N[2-[5-EF 2 2-6-[(2R)-9 2 d-2-A ]-3-v gD 19 &=E2[1,54][1,3,5] Edo}A-4-L ]-
2,3,4,9-H E&slo)| = 2 -1F7H1E-3-0}71 (1-26b)
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N
HN“'L\/J\%\
NF N o
F /V’K\N’%\
H |
(N‘ R,
[0746] A
[0747] U #] 7+ o el 99 (65mg, 69.66umol, leq)E TFA(2mL) 2 DCM(6mL)ol H7Fstgich. ¥k &S 25Tl
A IAIRE FoE ki, Bk E3ES w53l JodES 55 olE 38 HPLC(HCI =4 H#: YNC-
Actus Triart C18 100#30mm*5um; ©]%4: [E(0.05% HC1)-ACN]; B%: 25%-55%, 10min)ol ¢]8] AAstdth. =2
3t 2ES BAARAA YA oW 2™ (26.79ng, 46.36 umol, 66.6% &, 100.0% +%, 3HCI, SFC: R, =

5

0.655min, ee = 100.0%, [ a1~y = 423.602, MeOH, ¢ = 0.050g/100nL)S WA uHE=Z =510},

'H NMR (400 MHz, CD3;0D) & ppm 9.43
(s, 1H), 8.57 (dd, J= 1.5, 10.8 Hz, 1H), 8.11 (d,.J=2.2 Hz, 1H), 7.38 (d, /= 7.6 Hz, 1H), 7.29 (d,
J =183 Hz, 1H), 7.09-7.01 (m, 1H), 7.00-6.93 (m, 1H), 6.53 (d, /= 2.2 Hz, 1H), 5.14 (t, /= 7.6
Hz, 1H), 4.83 (m, 1H), 3.61-3.54 (m, 1H), 3.51-3.45 (m, 1H), 3.35 (m, 1H), 3.16-2.90 (m, 3H),
2.69-2.56 (m, 1H), 2.38 (s, 1H), 2.36-2.25 (m, 1H), 2.25-2.07 (m, 3H); ES-LCMS m/z 469.2

[0748] [M+H]".

[0749] A 28
[0750] e 1-27a9 A

X

/7

NH C\OH
P

N
o
F\@K\\N =
o M —
N/

[0751] 1-27a
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[0752] A wkg-A
MeO, /\(N
PR S = )e /j/ e s
| ———————=  BocHN —~OMe
BooHN" ™ EtOH “f MeO
F 7 \N/\
—~ 0 i
/Li@ \/»\2/\?\3
BocHN —OMe N OMe
H
/‘\/N‘ NH H
PP [ 5 /C '
H?/ ~ \(z:,‘v\} Tome P //\@*We b /\(I Ve
2NN = o
L0 = 0D o
\Tj:j " P Fm/ L S 'utn
i Fd N P ke P
_NH N
Sug ovy
v R
HY;J ‘\:_,"\/\L~ OMe AlCH, i?[ ” ~(\.::->~ o
N%’\M_,N S — N N
= oD 40°C, 24 h ) ! N
\7//”\! i\.N/t%e P‘T\ﬂ)&\?«’ g
E%N /\N \N} §-27 -
[0753] e
[0754] 194 tert-28 N(5-WEA]-2,3,4,9-H Eg3slo| E2-1F7H1E-3- ) Ftutr o] E & ter-BE N (7-HEA]-
2,3,4,9-H Eg3to| = 2-1F7ME-3-4 ) FHulH o] E
H 7
i
BocHN
BocHN @OM@
[0755] et
[0756] EtOH(40mL) 9] tert-%2 N(4-22A}o]Z 282 )7uluo]E(2g, 9.38mmol, 2.00mL, leq) % (3-H|EA]H
d)stol =zl stolER2 S 2 eto] =(1.64g, 9.38mmol, leq)d] E3}EES 70Tl 1AIZF F<F wdtelgich, w-§
ZFES FHUT. FAES ATt A Ay A=efEY T (5578 PEAAF-E PE/EtOAc = 3/17FA]) ol <J3)
AA S tert-F8 N (5-H|EA]-2,3,4,9-H Eg}slo]| B2 -1F7FlE-3-Y ) 7Fu} | 0] E(360mg, 1.10mmol, 11.7%
$E, 96.5% =5)2 FA 13 ERZ 553190 (TLC: PE/EtOAc = 3/1, Ry = 0.40).
'H NMR (400 MHz, CDCl3) 6 ppm 7.72 (s,
1H), 7.05-6.99 (m, 1H), 6.89 (d, J = 8.0 Hz, 1H), 6.46 (d, J = 7.8 Hz, 1H), 4.71 (s, 1H), 4.08 (s,
1H), 3.88 (s, 3H), 3.31 (dd, J=5.3, 16.1 Hz, 1H), 2.88-2.74 (m, 3H), 2.14-2.04 (m, 1H), 1.98-1.89
(0757] (m, 1H), 1.47-1.43 (m, 9H); ES-LCMS m/z 261.1 [M--Bu+H]".
[0758] a3 tert-F4E N (7-HEA-2,3,4,9-H| Eg}slo| B 2 -1 7PFE-3-d ) 7Iulu| o] E(1.1g, 3.37mmol, 35.9% <
£, 96.9% £5)& 3 uPEZ 531804
'H NMR (400 MHz, CDCls) é ppm 7.61 (s, 1H), 7.28 (d, J= 8.6 Hz, 1H), 6.80 (d,
J=22Hz, 1H), 6.73 (dd, J=2.3, 8.7 Hz, 1H), 4.68 (m, 1H), 4.10 (m, 1H), 3.82 (s, 3H), 3.03 (dd,
J=5.0,15.3 Hz, 1H), 2.82-2.72 (m, 2H), 2.54 (dd, J= 6.8, 15.2 Hz, 1H), 2.07 (d, J= 6.4 Hz, 1H),
[0759] 1.95 (d, J=5.6 Hz, 1H), 1.44 (s, 9H); ES-LCMS m/z 261.2 [M-t-Bu+H]".
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[0760]

[0761]
[0762]

[0763]
[0764]

[0765]
[0766]

[0767]
[0768]

[0769]
[0770]

2IMES 10-2021-0110566
29HA . 7-HEA]-2,3,4,9-FH| Eg}slo| E 2 -1F-FHHE-3-0}H]
H
N

7\

S

l

HoN OMe

DCM(8mL) 9] tert-F¥€ N (7-VI5A]-2,3,4,9-EH Eg}slo]| = 2-1/-7ME-3- ) 7}u | o] E (250mg, 765.66 1
mol, leq)®d &Mell TFA(3.08g, 27.0lmmol, 2mL, 35.28eq)E F7}sldtt. k% EFES 20TolA 0.5A47 &
o itk wkE ERES FFste 7-WEA]-2,3,4,9-H Egslo| B -1 7HE-3-01F1 (270mg,
735.69umol, 96.1% &, 90.0% +%, TFA)S FA A= $£5819 oM o= AA A il thg dAolA A}
&3k3it.

IH NMR (400 MHz, CDCls) § ppm 7.38 (s, 2H), 7.29 (s, 1H), 7.19 (s, 1H), 6.83 (s,
1H), 6.77 (dd, J=2.1, 8.7 Hz, 1H), 3.85 (s, 3H), 3.14 (d, /= 13.6 Hz, 1H), 2.88 (s, 3H), 2.27-2.04
(m, 3H); ES-LCMS m/z 217.2 [M+H]".

3¢HA (BR-N[2-(5-FF 2 2-3-¥d)-8-o|AX2H-y&HEZ[1,5-a][1,3,5] Eg o}A -4-A |-7-H| EA] -
2,3,4,9-H|E&}Sto| = 2-1FFE-3-0171 = (39)-M[2-(5-ZEF 2 2-3-9Fd)-8-o|xxz2H-HeE£E[1,5
all1,3,5]Eg o} -4-L ]-7-H EA|-2,3,4,9-E| E &} 3} o] = 2 -1FF-F}u} Z-3-0}14]

~0OMa

CH,ON(20mL)  F9 4-222-2-(5-FF22-3-¥g4d)-8-olAX2H-J}&E=2([1,5-al[1,3,5]E&] o}z (170mg,
513.42 umol, leq), 7-HIEA]-2,3,4,9-H Eg}sto] =2 -1 7HFE-3-011(230.65mg, 628.48 umol, 1.22eq, TFA)
2 DIEA(265.42mg, 2.05mmol, 357.71ul, 4eq)® ZTEL 70ColA 2A17F FoF wwkalcth, wWhe E3&ES &
3l JAES F53ta olE Ayt A AdY ABvEIYI(PE/EtOAc = 5/1A4HF-E 2/174%], TLC:
PE/EtOAc = 3/1, Rf = 0.2)°] 93] AAS t}& 7] SFC(A#: DAICEL CHIRALPAK AD-H (250mm#30mm, 5Sum); ©]
=4k [0.1% NH3H,O IPA]; B%: 40%-40%)o] <& Easte] 3= 1 (3R)-N[2-(5-ZF . 2-3-3gjd)-8-o| AT =E
g-vgZ&=2[1,5-al[1,3,5] Ed otz —4—01]—7—uﬂiz\]—2,3,4,9—ﬂ]Ea}acﬂEi—mﬂu}%—&ow(mmg, 139.55 1
mol, 27.2% 4+, 94.0% <=%=, SFC: R, = 2.566min)< M 1P EZ 53

'H NMR (400 MHz, CDCls) 6 ppm 9.51 (s, 1H), 8.55 (s, 1H), 8.44
(d, J=9.8 Hz, 1H), 7.84 (s, 1H), 7.73 (s, 1H), 7.33 (d, J = 8.8 Hz, 1H), 6.86 (d, /= 2.3 Hz, 1H),
6.78 (dd, J = 2.3, 8.5 Hz, 1H), 6.70 (d, J = 8.3 Hz, 1H), 4.94 (m, 1H), 3.86 (s, 3H), 3.36-3.27 (m,
2H), 3.00-2.86 (m, 3H), 2.38-2.26 (m, 2H), 1.41 (d, J= 7.0 Hz, 6H); ES-LCMS m/z 472.3 [M+H]".

i3 2 (B9)-MN[2-(5-FF22-3-9gd)-8-0o]Ax2H-F&}ZE2[1,5-al[1,3,5]| Eg] o} -4-d |-7-H]| F-A] -
2,3,4,9-H| Eg}dlo] = 2-1F-7u}E-3-0}71 (110mg, 228.62pumol, 44.5% 4%, 98.0% =X, R, = 3.445min)<S &
A NPYER FEIAT.
"H NMR (400 MHz, CDCl3) d ppm 9.51 (s, 1H), 8.55
(d, J=2.8 Hz, 1H), 8.45 (td, /= 2.2, 9.6 Hz, 1H), 7.84 (s, 1H), 7.73 (s, 1H), 7.33 (d, /= 8.5 Hz,
1H), 6.86 (d,.J=2.3 Hz, 1H), 6.78 (dd, /=2.3, 8.5 Hz, 1H), 6.71 (d, /= 8.0 Hz, 1H), 4.93 (s, 1H),
3.86 (s, 3H), 3.36-3.25 (m, 2H), 3.03-2.87 (m, 3H), 2.40-2.25 (m, 2H), 1.40 (d, /= 6.8 Hz, 6H),
ES-LCMS m/z 472.3 [M+H]".

46HA] (6R)-6-[[2-(5-EF2 2 =2-3-H4d)-8-0|Ax=2d-WFZE=2[1,5-a][1,3,5] Edo}A4-Yg [o}m| = ]-
6,7,8,9-8| Eg}dlo]| =2 -5F-FHE-2-& (I-27a)

- 125 -



[0771]

[0772]

[0773]
[0774]

[0775]

[0776]

[0777]

[0778]

[0779]

[0780]

[0781]

ZIHSd 10-2021-0110566

DCM(15mL) Z2 (BR)-N[2-(5-ZF 2 2-3-Fgd)-8-olAZ2H-vHE2[1,5all1,3,5]E]olzl-4-L]-7-w &
Al-2,3,4,9-H Eg}sto] =2 -1F7FE-3-o11 (70mg, 139.55umol, leq)?] &Moo AlICl;(1lg, 7.50mmol
©l, 53.74eq)E H7FsFAA). 40Coll A 12A17F &<t wnkslgitt.
= A (50mL) 2 M 3FaL, NaS0,= xA17]3L, oFstal #3538k,

HPLC(A Y : Xtimate C18 150%25mm*5um; [£(0.05% HC1)-ACN]; B%: 55%-85%, Smin)oll <8l AAsk &
FAAZAA (6R)-6-[[2-(5-FF L 2-3-¥gd)-8-olAx2A-J&FH=Z[1,5-a][1,3,5]Eg o}z -4-& Jo}n]
6,7,8,9-H Eg}slo] = 2 -5/-7HE-2-2(19.20mg, 36.20 umol, 25.9% < 100. 0%

O
W EFES

. 409.84
EES DCM(50mL < 3) o &

=0
o=

e 7]

o154

2~
‘g_r T,

2HC1, SFC: R,

25.6

1.170min, ee = 97.588% p = +5.799 (MeOH

, [a]

, ¢ =0.051g/100mL))S M 1P ER 539,

IH NMR (400 MHz, CDs0D) & ppm 9.44 (s, 1H), 8.72-8.65 (m, 2H), 8.00 (s,
1H), 7.19 (d, J = 8.5 Hz, 1H), 6.74 (d, J = 2.0 Hz, 1H), 6.56 (dd, J = 2.3, 8.3 Hz, 1H), 4.78 (m

1H), 3.30-3.22 (m, 2H), 3.01-2.85 (m, 3H), 2.41-2.33 (m, 1H), 2.30-2.20 (m, 1H), 1.42 (d, /= 7.0
Hz, 6H); ES-LCMS m/z 458.3 [M+H]".

AAe 29

3I3E 1-27b9 §A

1-27b

RS

—OH
ACH; /J\ Ny
= N
/J\ 4090, 24 ¥ on S
F\V//\:]H\\N)j\

|

S

N 1-27h

1eHA]:

(65)-6-[[2-(5-EF L 2-3-2d)-8-o|aZL2F-¥FHEE[1,5-a][1,3,5] Eg| ot 4-d ] opv] = ] -
6,7,8,9-HE# 30| =2 -5F-FH1E-2-& (1-27b)

H;\."\

Nz
F\q/li«N
Elﬁ
S

DCM(15mL) F9] (B9)-M[2-(5-EF 2 2-3-¥gd)-8-o|AaX 2 d-ye}&Z[1,5-a][1,3,5]Eg|o}A-4-L |-7-H| &
Al-2,3,4,9-H| Eg}slo]| = 2 -147M}E-3-019 (90mg, 187.05umol, 1leq)S AlCls(1g,

>\OH

7.50mmol, 409.84.L,
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[0782]
[0783]

[0784]

[0785]

[0786]

[0787]
[0788]

[0789]

ZIHSd 10-2021-0110566

40.09eq)& H7letgel. 9He EFES 40TColA 12417F B¢t wukstdth. £3E-S DOM(50nL X 3) 0.2 F%3819
ot &3 §7) =L A5Gl E AAsa, Na,S0E AxA7)a, o =

=
o
o
=
off

(AZ8: Xtimate C18 150%25mm*5um; ©]&4F: [E(0.05%HC1)-ACN]; B%: 55%-85%, Smin)ell & AA|3 & Z2A
A A (69)-6-[[2-(5-EF2=2-3-T & )-8-o|ax2HA-u&E=Z[1,5-a][1,3,5] Eg|o}x-4-< Jo}H]| - |-
6,7,8,9-H Eg}slo| = 2 -5 7} E-2-2(17.76mg, 33.48 umol, 17.9% &, 100.0% <%, 2HCI, SFC: R, =

25.6

0.861min, [a] ‘D = -19.229 (MeOH, ¢ = 0.051g/100mL))& M FHER F5319T}.

'H NMR (400 MHz, CD;0D) 6 ppm 9.45 (s, 1H),
8.73-8.66 (m, 2H), 8.00 (s, 1H), 7.19 (d, J = 8.5 Hz, 1H), 6.74 (d, J = 2.0 Hz, 1H), 6.56 (dd, J =
2.1, 8.4 Hz, 1H), 4.82 (m, 1H), 3.30-3.22 (m, 2H), 3.03-2.85 (m, 3H), 2.36 (d, J = 6.8 Hz, 1H),
2.30-2.21 (m, 1H), 1.43 (d, J = 7.0 Hz, 6H); ES-LCMS m/z 458.3 [M-+H]".

AA4 30

3FE [-29a, 1-290 & 1-29¢c9 FA

H
H N 5]
N [ flm
L \/Ji\\/ ~> AN T \/; ‘> —— i @
%k Nl N NN m}\ //J\ A
N N7 HO B )\> . N N 3y HO
F\%f\ '“}N)i r'\?/\\i \\\N S !—\rﬁ\| \N')\\\(/
%NJ s ;\\\N/' ) - Sy )‘ ~
1-29a 1-29b 1-29¢

RS

Ci
NE ;N

N N
Oy
y
N N -
(I% _tewoow Q" S ar
BocHN™ 7\ HN® /‘> DIEA, CH,CN

ey
MeO/\\

19HA]: 5-H|EA]-2,3,4,9-H E & slo) =2 -1F7u}E-3-0}H]

HN ! a
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[0790]

[0791]
[0792]

[0793]
[0794]

[0795]

[0796]

[0797]
[0798]

ZIHSd 10-2021-0110566

DCM(8mL) F<2] tert-F¥ M (5-WEA]-2,3,4,9-E| Eg}eto]| =2 -1-7M0FE-3- ) 7Hutd| o] E(170mg, 526.56 n
mol, leq)d &olel TFA(3.08g, 27.0lmmol, 2mL, 51.30eq)E #H7}stith. ¥h% EFES 20TolA 0.5A7F &
¢F wykatgdtt, W EIES FEsto] 5-wWEA-2,3,4,9-H Egte| = 2 -1F-7FeE-3-0}91 (180mg, 511.17
mol, 97.1% =&, 93.8% &%, TFA)S ZA U=z F530t. FAHELS HAASA 2o o5 Al A&35
At

'H NMR (400 MHz, CD30D) é ppm 6.99-6.93 (m, 1H), 6.90-6.87 (m, 1H), 6.46 (d,
J =75 Hz, 1H), 3.87 (s, 3H), 3.64-3.59 (m, 1H), 3.49 (dd, /= 5.1, 15.7 Hz, 1H), 3.01-2.90 (m,
3H), 2.30-2.23 (m, 1H), 2.06-2.01 (m, 1H); ES-LCMS m/z 217.3 [M+H]".

2GHA: N[2-(5-ZF 2 2-3-Hgd)-8-0|AZ2H-9#FZE2[1,5-a][1,3,5] Ed] o} -4-Q ]-5-0| EA|-2,3,4,9-H|
Eg3lo| =2 -1F-7HE-3-o}7]

H

O

NZ N”“ \/of}
F\// "\ /\

CH,ON(I0mL) 59 4-F2E-2-(5-FF2=-3-7gd)-8-olax2d-FAgER[1,5-a][1,3,5] E& o}x (120mg,
362.41pumol, leq), 5-HEA]-2,3,4,9-H|Eg}slo] =2 -1F-7}u}ZE-3-0}91(153. 14mg, 434.90 umol, 1.2eq, TFA)

2 DIFA(187.35mg, 1.45mmol, 252.50u8, 4eq)9] EFES 70TCoA 2A3F Bk Wk, Ws E3dES &
Fopgler. dA 119 (200mg)S PE/EtOAC(1/1, 20mL)ol F7Fskal 0CoA 1ARE Sot wnbaigict. dEAS of

etz nHES sk, PE/EtOAc(2/1, SmLx2)& AlFHsta, W-gatdd Hglsle] N[2-(5-ZF ¢ 2-3-7 ¢
d)-8-olazegd-FetER[1,5-a][1,3,5] Ed|obd-4-U]-5-W|FA]-2,3,4,9-H| E&}s} o] = & -1 7HupE-3-0} 71 (1
80mg, 335.93umol, 92.7% &, 88.0% +%)S A TYPER F5aQT).

H NMR (400 MHz, DMSO-ds) é ppm 10.78 (s, 1H), 9.38 (s, 1H), 8.99
(d, J=8.5 Hz, 1H), 8.82 (s, 2H), 8.70 (d, J = 2.8 Hz, 1H), 8.47-8.40 (m, 1H), 8.15 (s, 1H), 6.40
(dd, J =138, 6.8 Hz, 1H), 4.78 (d, J = 8.8 Hz, 1H), 3.75 (s, 3H), 3.61 (d, J = 4.0 Hz, 2H), 3.13 (d,
J=3.0 Hz, 2H), 2.83 (d, /= 15.8 Hz, 1H), 2.16 (d, J = 4.3 Hz, 2H), 1.38 (d, J = 7.0 Hz, 6H); ES-
LCMS m/z 472.3 [M+H]".

3HA: (69)-6-[[2-(5-EF L 2-3-Tgd)-8-olaZX2d-TFE2[1,5-a][1,3,5] E& o} -4-L o} = ]-
6,7,8,9-H E#3Io| =2 -5 7} E-4-& ([-292) 2 (6R)-6-[[2-(5-TFL.2-3-TE|Q)-8-0| AT 2P -5 FHE=
[1,5-all1,3,5]E& o}A-4-L ]o}n]|=]-6,7,8,9-H E &5l o)| E 2 -54-FHHtF-4- (1-29h)

H
,—N . N
HN’J\/ \2~ HN‘ | \\\\

*@/ N‘?‘ ur‘

~N
8] jﬁ H

DCM(20mL) =9 M[2-(5-ZF ¢ 2-3-vgd)-8-olAZaI-9&}ZE2([]1,5-a][1,3,5]Ed]o}zl-4-Q ]-5-H] EA]-
2,3,4,9-"H Egslo| =2 -1F7FE-3-ob1 (170mg, 317.27umol, leq)e &do] AlCI5(2g, 15.00mmol,
819.67ul, 47.28eq)E H7FeIY. HbE EFES 40TolA 12417 &< w3l ), E 25 DCM(50mL X
Do FEHEFPT. &3 F7] =& G4Goml) B AF B, NaSO,= AXRAZ|a, o F35lo] TAES

FE5E3aL o5 EFHE HPLC(ZAY: Xtimate C18 150#25mm#*5um; ©]&A: [E(0.05% HC1)-ACN]; B%: 55%-85%,
8min)oll 93] AAE vhS 7]Z SFC(ZAH: DAICEL CHIRALPAK AD(250mm#30mm,10um); ©]5A4F: [0.1% NH; - H0

EtOH]; B%: 50%-50%)l <J3] &&lste] o e 2™ (15.72mg, 34.36 umol, 10.8% <&, 100.0% =%, SFC: R, =

H
=
<)

Bz
o olo

al
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[0799]

[0800]

[0801]
[0802]

[0803]

[0804]
[0805]

[0806]
[0807]

[0808]
[0809]

ZIHSd 10-2021-0110566

26.1

1.284min, [a] p=-19.164 (MeOH, ¢ = 0.022g/100mL))E 4 1P EZ F5352

'H NMR (400
MHz, CD;OD) 6 ppm 9.42 (s, 1H), 8.56-8.49 (m, 2H), 7.98 (s, 1H), 6.85-6.78 (m, 2H), 6.33 (dd,
J=1.8, 6.8 Hz, 1H), 4.80 (m, 1H), 3.62 (dd, J= 5.3, 15.8 Hz, 1H), 3.30-3.26 (m, 1H), 3.16 (dd, J
=8.7, 15.4 Hz, 1H), 3.03-2.90 (m, 2H), 2.36 (d, J = 6.5 Hz, 1H), 2.28-2.19 (m, 1H), 1.42 (d, J =
7.0 Hz, 6H); ES-LCMS m/z 458.3 [M+H]";

25.8

o FE] 2™ (15.15mg, 33.11umol, 10.4% &, 100.0% =X, SFC: R, = 1.853min, [a] " = +16.454

DY S5,

2]
(MeOH, ¢ = 0.007g/100mL))E 3+

IH NMR (400 MHz, CDsOD) 6 ppm 9.42 (s, 1H), 8.56-8.49 (m, 2H), 7.98
(s, 1H), 6.86-6.78 (m, 2H), 6.33 (dd, /= 1.6, 6.7 Hz, 1H), 4.80 (m, 1H), 3.62 (dd, /=5.0, 15.3 Hz,
1H), 3.30-3.25 (m, 1H), 3.16 (dd, J = 8.5, 15.8 Hz, 1H), 3.06-2.89 (m, 2H), 2.36 (d, J = 4.8 Hz,
1H), 2.29-2.18 (m, 1H), 1.42 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 458.2 [M+H]".

AAd 31
38 [-309 A

H
N
HN“ :
N / N
F\]/
1-30

44 e

=N aH

HN BN
HH ){\
e, N )
S
T §$‘ﬂ
X,

N

)\<> _cwea \[\ ]A

NF N’N

; f
‘ o -~
POC N¢!\‘§/N\ o L {) HN \(J
777777777777777777777777 > F\]/\ /L‘\\N/’}"\ NP N‘/N\
DIEA . -
%N] £ 2/ i \N \\ >
S e
15 5-FF 9 2-N'-(4,5,6,7-H Ed}3lo] =224 TtE-3-A) F g H-3-7 B 2olw|
~N
NH, HN-
PN Aﬁ
Z " N
« \J
N

E2d L) Fo odE 5-Z2F2Q
4,5,6,7-H Eg3to)| =2 -2/-At}E
TolA 1243t 5k N, #$17]3}ol
4y AolaE FF3t9 5-TF2LE-N'-(4,5,6,7-HEZHSIo| E2-2/-A}+E-3-Y) I -3-7}H 5=
482 .49 nmol, 85.4% G5, 90.0% %)< A

-3-0}71(98.09mg, 564.91 umol,
ey, s EEES de-F %

232 d-3-7F5 20 n g o] E(100mg, 564.91umol, leq)e] nwtE  §olo]
leq, HC1)< =3
st 0C= §zpA17]aL ofsfshgic.

DHER 5T o
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[0810]
[0811]

[0812]

[0813]

[0814]

[0815]

[0816]
[0817]

[0818]

[0819]
[0820]

ZIHSd 10-2021-0110566

A A,

IH NMR (400 MHz, DMSO-ds) 6 ppm 12.08 (s, 1H), 10.62 (s,
1H), 10.17 (s, 1H), 8.97-8.84 (m, 2H), 8.31 (td, /= 2.3, 9.0 Hz, 1H), 2.60 (t, J = 5.7 Hz, 2H), 2.49
(m, 2H), 1.70 (dd, J = 6.7, 13.6 Hz, 4H); ES-LCMS m/z 260.1 [M+H]*.

2¢HA: 2-(5-EF 2. 2-3-99)-7,8,9,10-H| E&3lo| =2 -[1,3,5] EE|o}A| = [1,2-p] A} E-4-&

1,4-t]%4H(2.500) 8 THF(2.50L) 9] 5-FF L 2-N'-(4,5,6,7-H Eg}tsto]| =221 thE-3- ) 9] 2] d-3-7}H
Z~olu] el (139mg, 482.49pnmol, leq)e] nwryl gfdof] EFEAA1(114.54mg, 578.98umol, 69.84ul, 1.2eq)<
Azrekeivk. wWEE EFES S 80TAA 12AxF FoF wuRIglYE. whg ERES FEE
2-(5-ZF 9 2-3-1]8]¥)-7,8,9,10-H E&}slo] =2-[1,3, 5] E]o}A| 1= [1,2-p] Q1 T} F-4-2(135mg, Z3H S 3
A odm F5EEglon ol FUIE GAEA] il the dAlelA A&kl

4

o
ol

IH NMR (400 MHz, CD3;0D) & ppm 9.14 (s, 1H), 8.79 (d,
J=2.8Hz, 1H), 8.41 (td, J=2.1, 9.3 Hz, 1H), 2.82 (t, J = 6.1 Hz, 2H), 2.76 (t, J = 6.1 Hz, 2H),
1.87 (dd, J = 8.7, 15.2 Hz, 4H); ES-LCMS m/z 286.1 [M+H]".

39l 4-F22-2-(5-ZF 9 2-3-14)-7,8,9,10-H EFsle)|=2-[1,3,5] Eg o}R = [1,2-H] Q1 t}=

EFd(6nL) F9 2-(5-ZF22-3-¥74d)-7,8,9,10-H|Eg}slo] =&2-[1,3,5] Ego}A =[1,2-p] <Slt}EF-4-2
(135mg, 473.23pumol, leq)d] nuHkzEl goMo]l DIEA(183.48mg, 1.42mmol, 247.28u0, 3eq) 2 POCl;(742.50mg,
4.84mmol, 450.0040, 10.23eq)& H7IstHtt. wkg E3ES 120ColA 2417 F¢F aukstdct, whe EFdES
FE3te] 4-FRE-2-(5-Z2F 2 2-3-¥84d)-7,8,9,10-H| Eg}slo] =2-[1,3,5] Eg]o}A [ 1, 2-h] Q1 T}= (150mg,
2o, 2HCHS 24 edz F553len o= Frk2 AgAlshA] il thE Gl ARS-sEiTE. ES-LCNS m/z

+

w

04.0, 306.1 [M+H]

S~

A (BR)-WI[8-0lAZ=HE-2-(1,2,4-EFo}E&-1-Y)FFE=[1,5-a][1,3,5] EFo}A-4-U]-2,3,4,9-H| EZ}
8o =2 -1-7HtE-3-o191 (1-30)

H
L
N / \
HN \<_
N
E\\“N

ACN(10mL) %9 4-Z22-2-(5-Z2FQ2-3-¥2]¥)-7,8,9,10-8| Eg}slo] =2-[1,3,5] E&|o}A = [1,2-h] ¢l )=
(150mg, 398.25umol, leq, 2HC1)2] &<Holl DIEA (257.35mg, 1.99mmol, 346.84ul, Seq) E (3R)-2,3,4,9-HE
ghalo) =2 -14-7F0FE-3-0}11(74.18mg, 398.25 umol, leq) S #H7I8Ith. EFES 60TolA 2417 &<t ats)
Aot WS EFES 5} FAES 552 ol B3-S HPLCHCI Z7; Z7: DuraShell 150#25mm+5um;
o]%sAk: [E(0.05% HC1)-ACN]; B%: 59%%-89%, Smin)= AAett. EAsts RIS FAARAA 2-(5-ZF L
2-3-989)-N[(3R)-2,3,4,9-H Eg}sto| = 2 -1/ 7Fu5-3-4 1-7,8,9,10-H Eg}slo] =2 -[1,3, 5] Eg] o}A] =

30.4

[1,2-p] A T}E-4-0}1(60.53mg, 114.98 pmol, 28.9% &, 100.0% =%, 2HCI, [a] p = +8.157 (DMSO, ¢ =

!
3)
5)

- 130 -



S3IHES 10-2021-0110566
0.108g/100mL)& A nPE=Z F533T).

'H NMR (400 MHz, CD3OD) & ppm 9.40 (s, 1H), 8.61-8.54 (m, 2H), 7.38 (d, J=7.6
Hz, 1H), 7.28 (d, /= 8.1 Hz, 1H), 7.04 (t, /= 7.1 Hz, 1H), 6.99-6.93 (m, 1H), 4.84 (m, 1H), 3.28
(d, J=4.4 Hz, 1H), 3.11-2.88 (m, 3H), 2.81 (td, J = 5.9, 11.7 Hz, 4H), 2.43-2.20 (m, 2H), 1.91
[0821] (dd, J=17.1, 13.9 Hz, 4H); ES-LCMS m/z 454.2 [M+H]".
[0822] A A4 32

[0823] e 1-319 4

H
N
E N\
H 7\
NN
i NH,
\\\\N/
[0824] 1-31
[0825] A uhg-4:
N
OH ¥ C(
i LN -~ \
N'///L\’N/'N\\ POCH, NZ ,T;N? FaN <z) 3
N i Sy P~ i Y \‘, DIEA, MeCN
- NO, -y NG,
N N
H
" N H
- B
HN® / \\& \\-.‘E\j / \
)\ \::.:// Tj“\ /
N ~ ==
?f/ N _Ha PdC NE
E. < o
7 | # Fal 2 X \?
| NO. -
Sy " S o
[0826] N )
[0827] 19 4-822-2-(5-EF 2 2-3-9gd)-8-JE=Z-3g&=Z[1,5-al[1,3,5]EF o}zl
I
~N
NFTTNT
Fo // ‘ \N Ry
o | NO;
[0828] N
[0829] EFd(1omL) F9 2-(5-ZEF2=2-3-9¥)-8-UEZ-J&&EZ[1,5-al[1,3,5] E&]o}-4-2-(500mg, 1.81mmol,
leq)9] &9 POC15(33.00g, 215.22mmol, 20mL, 118.88eq) 2 DIEA(701.94mg, 5.43mmol, 946.01uxl, 3eq)E 3
7SRt EFES 120TolA 12A13F o nRESTH, W ERES AYStel w55 4-FRE2-2-(-FF
S 2-3-v]gd)-8-HUER-TeER[1,5-a][1,3,5] E2]obx(533.39mg, o3& 2 ugdER F530n o
= F71e AAEA 9w the Bl A AL&S3Th. BS-LONS m/z 295.0, 297.0 [M#I] .
[0830] 2A: (BR)-N[2-(5-FFL2-3-7Ed)-8-ER-YHEE[1,5-a][1,3,5] Eg ol -4-4]-2,3,4,9-EH| E}3}o]

T 2-1F7HE-3-09)
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[0833]
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[0835]
[0836]

[0837]
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CH5CN(30mL) =9 4-F22-9-(5-ZF 0 2-3-9g4d)-8-UYE=Z-9z}=£=[1,5-a][1,3,5] E&] o}z (300mg,
1.02mmol, leq)d] ®9Mo| DIEA(526.40mg, 4.07mmol, 709.43u40, 4deq) L (3R)-2,3,4,9-H|Eg}sto| =2 -1F7}u}
Z£-3-0}71(189.65mg, 1.02mmol, leq)S H7FStAth. EFES 60TolA 3AF FoF wukslie). wks 2355
mgstel w55t JFAEES F5StL ol A AYr A A=2vE I (PE/EtOAc = 100/191 4 FE 1/174A],
TLC: PE/EtOAc = 1/1, R = 0.3)o 93] AAst BR-N[2-(5-ZF9 =2-3-vg|d)-8-UEZ-9gZ£=2[1,5-
all1,3,5]Eg]o}d-4-91-2,3,4,9-v| Eg}e}o]| = 2 -14-7FulE-3-o} 1 (100mg, 225.01umol, 22.1% <%, 100.0%

_2y
TE)E Y nPER S5

'H NMR (400 MHz, CDCl3) & ppm 9.59 (s,
1H), 8.66 (d, J= 2.7 Hz, 1H), 8.60-8.53 (m, 2H), 7.96 (s, 1H), 7.48 (d, /= 7.8 Hz, 1H), 7.36 (d, J
=8.1 Hz, 1H), 7.21 (t,.J= 7.1 Hz, 1H), 7.16-7.10 (m, 1H), 7.02 (s, 1H), 5.03 (m, 1H), 3.40 (dd, .J
=4.9,15.7 Hz, 1H), 3.11-2.93 (m, 3H), 2.44-2.33 (m, 2H); ES-LCMS m/z 445.1 [M+H]".

3G 2-(-EFQ2=-3-¥FY)-M-[(3R)-2,3,4,9-E| Ed}8lo| = 2-1F-7E-3-A 19 E& = [1,5-a][1,3,5] E
go}zl-4,8-t]o}ql (I-31)

H0(5mL) 2 EtOH(20mL) &2 GBR-M[2-(5-FFL=2-3-9Fd)--HEZ-JF=2[1,5-a][1,3,5] EZlo}x-

4-91-2,3,4,9-B| Eg}slo| = &2 -1 7 ulE-3-0}91 (60mg, 135.01umol, leq), Zn(353.13mg, 5.40mmol, 40eq) =
NH,C1(288.87mg, 5.40mmol, 40eq)e] Z3HES ©7|slx N2 33 HAs L, EFES 25TolA 1247 Tk N,

Be7lstel ST, Mg EFES olnem o0 getdel wHsel WelEL FEm olF RAE
HPLC(ZA ™ : YMC-Actus Triart C18 100%30mm#5um; ©]%574F: [E(0.05% HC1)-ACN]; B%: 30%-58%, O9min)= Z |3k
T EZAARANA  2-(5-ZF 0 7-3-¥ g 49)-N4-[(3R)-2,3,4,9-H Eg}sto| = 2 -1H-7ulE-3-L |9 SZE & [1,5-
al[1,3,5] E&]o}7-4,8-t] o} (17.03mg, 39.37 umol, 29.2% &, 95.8% =%, [al ' = 420.592 (DNSO, ¢ =
0.038g/100mL) <& ZM uy &7 £S89t

'H NMR (400 MHz, CDs0D)
& ppm 9.48 (s, 1H), 8.70-8.61 (m, 2H), 8.24 (s, 1H), 7.37 (d, /= 7.6 Hz, 1H), 7.28 (d, /= 7.8 Hz,

1H), 7.04 (t, J= 7.5 Hz, 1H), 6.99-6.92 (m, 1H), 4.95 (m, 1H), 3.28 (s, 1H), 3.16-2.90 (m, 3H),
2.40 (s, 1H), 2.35-2.21 (m, 1H); ES-LCMS m/z 415.2 [M+H]".

Al 33
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[0839]

[0840]
[0841]

[0842]
[0843]

[0844]
[0845]

[0846]
[0847]
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348 1-32a, 1-32b ¥ 1-32c9] A

H

. Y
M E /> r" \, >~\ m@%}

\,/,K - VN V\M
\ Sy Sy
1-32a 1-32b 1-32¢

RS

H
H N
i N 2
- ~¢ Y NH;OH,HCI LJN‘\ ¢ 3
h = ﬂ'

A ’\laOAc Z o]y Ni
//’\ ~N NFN
N TR THF‘ NN
Y
.’/ { \N
{ i } 72
% = N
S 1 ¢ \
OH
H
. H
L o0 |
7 U I\
) X
Ej‘\ {N e~ «} PR <)
v - = * )\ ey =
N SFC NN N 'TJ |
= l\ e ——— i i -
7~ ] N ANy \\\ 7 ! Sy
“ - | i -
b 2 Kl S
NT page HaN S HoN N HoN
1320 1-32b

1AL 1-[2-(5-&F . 2-3-9 & 9D)-4-[[(3R)-2,3,4,9-H| EF}3} 0| =2 -1F-FHlE-3-d [ ohv| = [ B &2 [ 1, 5-
all1,3,5]1E8o}A-8-A o E}l= 24

N“’/’i\N’N =
r\i/ ! J'@\\N o
5 >~

=

THF(20mL) &9 1-[2-(5-&F 2 2-3-Tgd)-4-[[(3R)-2,3,4,9-EH E&}Sto| =2 -1/F7M0FE-3-d Jo}v] - | T 2}&
2[1,5-al[1,3,5] Ed]o}x-8- Jol B} = (200mg, 453.04umol, leq)e -&<Mel NH,OH - HC1(37.78mg, 543.65umol,
1.2eq) ¥ NaOAc(55.75mg, 679.56pumol, 1.5eq)E H7}sltt. EFES 60ToA 12417F E<F N, £¢]7]8}

wHksI T, EFES FFsIL F2(20mL) S HUMsIA Y. EFES EtOAc(30mLx3) 2 FE3Act. & F7] =
S d5CmL)Z MAHTAL, Na,S0,2 HARA7|aL, st % 1-[2-(5-FF 2 2-3-9 2 2)-4-[[(3R)-
2,3,4,9-dl Egtslol =2 -1-7piE-3-d Jobv| e | 9| ek 2 [1,5-a] [1,3, 5] Elopxl-8-A Jelleh= &4 (200mg,
413.17umol, 91.2% &, 94.3% +w&)& 4 LF=2 FSepglon] ol F7IR AASA B3 vhE dAC
Al ARE8FSITE.

'H

NMR (400 MHz, CD30D) 6 ppm 9.38 (s, 1H), 8.56-8.52 (m, 1H), 8.51-8.41 (m, 1H), 8.30 (s, 1H),
7.37(d,J=7.8Hz, 1H), 7.26 (d, J=8.1 Hz, 1H), 7.06-6.99 (m, 1H), 6.97-6.89 (m, 1H), 4.84-4.81
(m, 1H), 3.28 (d, J = 5.1 Hz, 1H), 3.09-2.88 (m, 3H), 2.59-2.51 (m, 3H), 2.42-2.20 (m, 2H); ES-
LCMS m/z 457.2 [M+H]".

29 AL (BR)-NI8-[(19)-1-otr = d ]-2-(5-FEF 2 2-3-¥gd)FZE=[1,5-a][1,3,5] Eg o} A -4-L ]-
2,3,4,9-8| E&}s}o| = 2 -1 FHu}E-3-0}7 (1-32a) oLl
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[0852]
[0853]

[0854]
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(3R)-N[8-[(1R)-1-c}v] =] D ]-2-(5-FF 2 2-3-9 & D)W &2 [1,5-a][1,3,5] E&|o}d-4-D]-2,3,4,9-H| E
Bt =2 -1 FHukE-3-0}7l (1-32b)

H H
N

N 3
HN‘ @{X} HN | 7\

NxN NZNN
ot e
T s
N/

MeOH(30mL) 2] 1-[2-(5-&F 2 =2-3-T8|d)-4-[[(3R)-2,3,4,9-H E&}3lo] =2 -1/ 7H0lE-3-4 Jolv] = | T] 2} &
2[1,5-al[1,3,5]E8] o} -8-A JollE}l= 2A] (80mg, 165.27 pmol, leq), #@oJU-Ni(100mg, &< AAst=d 2
23%F) 2 NH3/MeOH(7M, 2.40mL)e] Z3HES Hy 3fell (15psi) 25TColA] 3AIZF B9t wHksi), ¥hg EFES o
e, AgAE Ajslel] wFdlY JHAES F53 olE 7] SFC(Z¥:  Phenomenex—Amylose-1
(250mm+30mm, 5um); ©]54F: [0.1% NH; - H,0 EtOH]; B%: 40%-40%)e] <3 Eglsle] 93 1 @ 93 28 453
Att. ¥3aE F shUHE st FFs9T. T ES EFHE HPLC(Z Y : Boston Prime C18 150#30mm 5um;
o] &% [#(0.05% rE1fo} #&ﬁ}g v/v)-ACNT; B%: 43%-73%, 9min)ell <3 AAsIQT. BAst= 28 =
AAZA A T ES 5390 o2 EF& TLC(DCM/MeOH = 8/1, Ry = 0.30)° &J8] AA|sle] o FE] o

il

(14.53mg, 32.84umol, 19.9% 48, 100.0% %%, SFC: R, = 2.832, ee = 98.162%, [a ]y 32.128 (MeOH, ¢
= 0.020g/100mL)E 34 1P EZ F531A% .

'H
NMR (400 MHz, CDsOD) 6 ppm 9.41 (s, 1H), 8.53 (d,.J= 2.4 Hz, 2H), 8.08 (s, 1H), 7.36 (d, J =
7.6 Hz, 1H), 7.26 (d, J= 8.0 Hz, 1H), 7.02 (t, J = 7.6 Hz, 1H), 6.97-6.92 (m, 1H), 4.80-4.68 (m,
1H), 4.48 (d, J= 6.8 Hz, 1H), 3.28-3.18 (m, 1H), 3.09-2.87 (m, 3H), 2.37 (s, 1H), 2.26 (d, /= 5.2
Hz, 1H), 1.59 (d, J = 6.4 Hz, 3H); ES-LCMS m/z 426.2 [M-NH2]".

ol ¥ YHAE #Asll FFst FAES F53la o]E 7]¥ SFC(ZF: Phenomenex-Amylose-1
(250mm=*30mm, 5um); ©]=AF: [0.1% NH; - H,O EtOH]; B%: 40%-40%)°] <& #Eglsttt. BA &= B35S 7193

o FFdt] FAELS =55 o2 38 TLC(DCM/MeOH = 8/1, Ry = 0.30)° 9Js] AA|sle] Y= o dEl e

w)(4.48mg, 9.70 pmol, 5.9% 8. 95.8% %%, SFC: R, =3.640, ee = 96.138%, [al"'y. 24.575 (MeOH, ¢ =

0.006g/100mL)) & 34 1P E= 5330},

'H NMR (400 MHz, CD30D) 6 ppm
9.40 (s, 1H), 8.53 (s, 2H), 8.07 (s, 1H), 7.36 (d, J = 7.6 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 7.05-
6.99 (m, 1H), 6.97-6.91 (m, 1H), 4.79-4.70 (m, 1H), 4.50-4.40 (m, 1H), 3.28-3.20 (m, 1H), 3.13-
2.84 (m, 3H), 2.40-2.30 (m, 1H), 2.30-2.20 (m, 1H), 1.57 (d, J= 6.4 Hz, 3H); ES-LCMS m/z 426.2
[M-NH2]".

AA o 34
338 1-339 A
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[0861]
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[0863]
[0864]
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[0866]
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R RERE

F. S \,//LO/\ e " i’j
T > /L N > N N
A N F . i Yzaa \_
S5 \ \’/\V/\N/ ) i\ .
WX ) %4 - o NN \
- S A
N ™ O
};
?1 . a i ~N
PaCly '»‘f\“ N e /}\’ N < >
e . . .
X /»\{ .
\\//\\/\ \ O> DIEA E-\ ‘:\LV\)
h B 2 - =59
%N/ \fj/ [ 5\ ~>
| o
- O
\N i-33

197 5-Z292Z-N'-(2,4,6,7-HEsto| =2 & [4,3-c] ¥ E-3-9 ) ¥ g d-3-F} 2 ~o}md]
NH, HN =M
v,

E2ddBmnL) F9 oY 5-ZFQ 23 d-3-7HE o] mYo] E(381.63mg, 2.16mmol, leq)®] myrEl gl
2,4,6,7-H| Eg}alo] = 2|2} [4,3-c] 9] 2}=-3-0}71 (300mg, 2.16mmol, leq)S H7}8lqict. HL% e
TollA 12417 <t N, 91718k wnkslgich, g EFES do-8 330 0C2 JZr
e AolaE FFF] 5-ZFLE-N-(2,4,6,7-HEZSIo| =22l [4,3-c] ¥ FE-3-Y) 9 d -3- }
u] 9 (415mg, 1.54mmol, 71.3% 58, 96.8% <) M uHEZ 5 on ol FUIE AA|EA Zal vh
+ AelA ARESFSITH.

i

'H NMR (400 MHz, CDsOD) 6 ppm 8.89 (s, 1H), 8.58 (d, J=2.7 Hz,
1H), 8.11-8.04 (m, 1H), 4.71 (s, 2H), 3.93 (t, J = 5.5 Hz, 2H), 2.75 (t, J = 5.5 Hz, 2H); ES-LCMS
m/z 262.1 [M+H]".

20 2-(5-ZF 9 2-3-974)-8,10-t 3o =2-7H 2= [2,3] 9B ER[2,4-][1,3,5] EF o}A4-&

\/irk K

1,4-9LAH2.5nL) 2 THF(2.5mL) %9 5-ZFQ2-N'-(2,4,6,7-HlEdtslol =232} =[4,3-c] 9 2}=-3-9) 1] g
U-3-FF5 2ol (415mg, 1.54mmol, leq)e] uykel 8o T]E271(760.49mg, 3.84mmol, 463.71ul, 2.5eq)<
A7ratoich. whg E3ES 80TelA 1247 Fek wtakglth. EES 28T2 YAAIa of3tsigint.
AolAE FFste] 2-(5-FFL2-3-1E4d)-8,10-tgleo| =E2-74-T &= [2,3] 9 HE2[2,4-c][1,3,5] Eo}x-
4-8-(450mg, ZFoFg, HCHS ZA u¥8EZ 5319809 ol F/E HASH g oS dAddA

AHg-8t5iet.

i
Ol'

'H NMR (400 MHz, CD:0D) & ppm 9.16 (s, 1H), 8.82 (d, J = 2.7 Hz, 1H),
8.46 (td, J=2.3, 8.8 Hz, 1H), 4.87 (s, 2H), 4.03 (t, J = 5.7 Hz, 2H), 2.92 (t, J = 5.6 Hz, 2H); ES-
LCMS m/z 288.1 [M+H]".

3TA: 4-EFR2-2-(5-FF 0. 2-3-7 g d)-8,10-3to| = 2-TF3 2= [2,3] 9 FHEE[2,4-][1,3,5] EF oA
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EF4dGnL) Fo 2-(5-FFL2-3-9E49)-8,10-tsto| =27 g [2,3]F SE 2 [2,4-c][1,3,5] E|o}XI -
4-2(150mg, 463.38pmol, leq, HCI)S] xWkEl  8-olof DIEA(179.66mg, 1.39mmol, 242.13u0, 3eq) %
POC13(726.84mg, 4.74mmol, 440.51x0, 10.23eq)S H7}eldor. WHg E3HES 120TolA 241 &9
Ak, ke EEES FF3l] 4-FRE2-2-(5-2F L 2-3-¥EYd)-8,10-tsto| =2 -7 2= [2,3] 9 2=
2[2,4-c][1,3,5] Ea}om(wolng zZorgh, 20CHE A4 APFR F531%oH ol F7tE AGASHH] &1 o

+

S dA A AFEEFA T, ES-LCMS m/z 306.1, 308.0 [M+H] .

-

¢

A (BR)-W[8-0lAZ=HE-2-(1,2,4-EFo}E&-1-Y)FFE=[1,5-a][1,3,5] EFo}A-4-U ]-2,3,4,9-H| EZ}
}01 EZ-14-7E-3-o11 (1-33)

H
AN
i
HN ~¢ \
NN
F. P \N S )
S E ~0

ACN(10mL) 9] 4-F22-2-(5-FF L 2-3-92|9)-8,10-Uslo| =273 2} [2, 3192 & 2 [2,4-¢][1,3,5] E
ol (160mg, 422.59pmol, leq, 2HC1)S -&o] DIEA(273.08mg, 2.1lmmol, 368.03ul, 5eq) 2 (3R)-
2,3,4,9-H| Eg}slol = 2 -1F-7}0}=-3-0}71(82.64mg, 443.72umol, 1.05eq)S H7}stHtt. £ES 60TCoA 1
AIZE st ambeklth. whE EES wFete] FAES F5sa ol 38 HPLC(HCI =H; #HH:
DuraShell 150%25mm#5um; ©]&*F: [E(0.04% HC1)-ACN]; B%: 52%-82%, S8min)oll ]3] AA|stAtt. EH = &
s $ANEANA 2-6-FF2-3-9H)-N[(3R)-2,3,4,9-H Eg}sto] = 2 -1 7HHE-3-2 ]-8,10-T] 3fo| =&
-TH-9 = [2,3] 9 822 [2,4-c][1,3,5] Eg]o}-4-0} 2 (34. Ing, 64.53pmol, 15.3% <&, 100.0% <%, 2HCI,

28.6

[al "p =+17.400 (DMSO, ¢ = 0.050g/100mL)S 34 uHEZ F=554%0).

IH NMR (400 MHz, CD;0D) 6 ppm 9.41 (s, 1H),
8.80-8.71 (m, 2H), 7.36 (d, /= 7.8 Hz, 1H), 7.27 (d, /= 8.0 Hz, 1H), 7.03 (t, /= 7.0 Hz, 1H), 6.98-
6.91 (m, 1H), 4.91 (s, 2H), 4.86-4.85 (m, 1H), 4.04 (t, J= 5.6 Hz, 2H), 3.29-3.24 (m, 1H), 3.08-
2.87 (m, 5H), 2.36 (d, J = 6.3 Hz, 1H), 2.32-2.19 (m, 1H); ES-LCMS m/z 456.2 [M+H]".
Al 35

38 [-3429] A4

PN

F

~N
NZONTN OH
S Sy
o
Y

//\\

1-34a
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[0877]
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R RERE

—~N
1 S Q
HN F Y HoN

o
HuN Q
N

N/ OH

O

DIEA CH3CN

154 tert-54 N(6-H1EA-2,3,4,9-Fl Edslo)| =2 -1F71HlE-3-9 ) 7t o) E

BocHN

h

EtOH(40mL) 9] (4-wEAH)slol =217 (2g, 11.45mmol, leq, HC1)S] BNl tert-H8 N(4-2AlolF
)7t o] E(2.44g, 11.45mmol, 2.44nmL, leq)E H7IS th& EFES 70TCA 1A &< muksigi. &

FES 5 FAES F53t2 o5 Ayt A Ad I2vlE 9 (PE/EtOAc = 100/191 4 F-E 3/1744],
TLC: PE/EtOAc = 3/1, Ry = 0.4) AolA AAS ] tert-%2 N(6-"15A]-2,3,4,9-E| Eg}alo]| = 2- 17} E-

3-4) 7] E(2.9g, 8.71mmol, 76.1% &, 95.0% <X)E FA LI EZ F53AUH.

'H NMR (400 MHz,
CDsOD) 6 ppm 7.11 (d, /= 8.8 Hz, 1H), 6.85 (d, /= 2.4 Hz, 1H), 6.66 (dd, /= 2.4, 8.8 Hz, 1H),
3.88-3.81 (m, 1H), 3.79 (s, 3H), 2.97 (dd, J = 5.3, 14.8 Hz, 1H), 2.86-2.75 (m, 2H), 2.48 (dd, J =
9.2, 14.8 Hz, 1H), 2.11 (dd, J = 3.3, 8.2 Hz, 1H), 1.88-1.75 (m, 1H), 1.46 (s, 9H); ES-LCMS m/z
317.2 [M+HT".

20 Al (6S)-6-o}1]=-6,7,8,9-H E&}Slo|EE2-5FFH}EF-3-& % (6R)-6-°}7]|=-6,7,8,9-H E&Slo| 2~
SH-FHH}E-3-&

HBr(10mL) 9] tert-F8 MN(6-H|EA]-2,3 4,9-t|Eg ol =2-1/7}E-3-Y ) 7}v}H| o] E (500mg, 1.50mmol ,
leq) 9] &ML 120ColA 2412 =<F wRkegth. TLC(PE/EtOAc = 3/1, Ry = 0.40)&= &2 AE7} Holx &gt

ovf BBEs} U 2 shiel & A Agel AENALE welFAUt. W
53t o]& 71" SFC(Z#®: DAICEL CHIRALPAK AD(250mm#30mm, 10um); ©]&73: [0.

50%-50%) ol &3t (65)-6-olv=-6,7,8,9-H Eg}sto] =2 -5/ 7F0FE-3-8(90mg, 432.98 umol, 28.9%
&, 97.3% v, SFC: R =3.057)% 4 nPERZ F531%H.
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'HNMR (400 MHz,
CDs0D) é ppm 7.04 (d, J = 8.6 Hz, 1H), 6.73 (d, J = 2.2 Hz, 1H), 6.56 (dd, /= 2.4, 8.6 Hz, 1H),
3.23-3.11 (m, 1H), 2.92 (dd, J = 4.6, 14.7 Hz, 1H), 2.85-2.75 (m, 2H), 2.37 (dd, J = 8.8, 14.7 Hz,
1H), 2.11-2.02 (m, 1H), 1.75 (tdd, J = 7.9, 10.2, 12.6 Hz, 1H); ES-LCMS m/z 203.2 [M+H]".

w3 (6R)-6-°}7]x=-6,7,8,9-H| Eg}slo] = 2 -5F-7Hu}E-3-2-(90mg, 435.20 umol, 29.0% &, 97.8% <X,
SFC: R, =3.863)% A 1Y EZ 531 .

'H NMR (400 MHz, CD3OD) 6 ppm 7.04 (d, J = 8.6 Hz,
1H), 6.73 (d, J = 2.2 Hz, 1H), 6.56 (dd, J = 2.2, 8.6 Hz, 1H), 3.23-3.12 (m, 1H), 2.92 (dd, J = 5.0,
15.0 Hz, 1H), 2.84-2.76 (m, 2H), 2.38 (dd, J = 8.8, 14.9 Hz, 1H), 2.07 (td, J = 4.2, 8.2 Hz, 1H),
1.83-1.69 (m, 1H); ES-LCMS m/z 203.2 [M+H]".

3uhAL: (69)-6-[[2-(5-EF2=E-3-HF Y )-8-olAZ=H-HIZEZ[1,5-a][1,3,5] EFo}A-4-L Jo}u| = ]-
6,7,8,9-8| Ed}slo| & 2 -5 FHulE-3-& (1-34a)

Loy
L/
Hy \:Q
NP N M i
F F \!\. 3
X 1 ~

ACN(10mL) &< 4-FR2-2-(5-EF 2 2-3-9g4d)-8-o)AZ2A-ueE£2[1,5-a][1,3,5] E&] o} (100mg,
336.29umol, leq), (69)-6-°}"|-6,7,8,9-HEZsIo] =2 -5/-7ME-3-2(69.90mg, 336.29 umol, leq) H
DIEA(173.85mg, 1.35mmol, 234.30uf, 4eq)2 EFES 80Tl 10A17F B¢t kst whg E3H&s 55
slo] B ES 53 oS BFH-E HPLC(ZHH: Agela ASB 150+25mm*5um; ©]5Ak: [E(0.05% HCI1)-ACN]; B%:
55%-85%, 8min)oll <8l AAET F FAAXAA (69)-6-[[2-(G-ZFLE-3-¥gd)-8-olAZrA-vE=
[1,5-all1,3,5]Eg|o}7l-4-d Jo}u| = ]-6,7,8,9-8| E&}3}o] & 2 -5 7Hi}E-3-8-(16.09mg, 28.70 umol, 8.5%

31.0

&, 94.6% =%, 2HCI, SFC: R, = 2.082, ee = 97.2%, [a] ' = -54.724, DMSO, ¢ = 0.040g/100nL)< B4 1
HJEZ 5319
'H NMR (400 MHz,
DMSO-ds) 6 ppm 10.45 (s, 1H), 9.38 (s, 1H), 8.98 (d, J = 8.5 Hz, 1H), 8.70 (d, /= 2.8 Hz, 1H),
8.44 (dd, J=1.5,9.8 Hz, 1H), 8.15 (s, 1H), 7.07 (d, /= 8.5 Hz, 1H), 6.67 (d, J=2.3 Hz, 1H), 6.53
(dd, J =23, 8.5 Hz, 1H), 4.80 (m, 1H), 3.23 (td, J = 6.8, 13.7 Hz, 1H), 3.04-2.95 (m, 2H), 2.92-
2.81 (m, 2H), 2.19 (d, J= 3.3 Hz, 2H), 1.38 (d, /= 7.0 Hz, 6H); ES-LCMS m/z 458 2 [M+H]".

AA o 36
338 [-34b9] FA

2\ N
N N OH

1-34b
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N
F /\T/L\“N/L\‘:‘ DIEA, CHaCN 1 N_ " OH
N i o P
N -34b
15HA (6R)-6-[[2-(5-EF2-3-Hd)-8-o|AX2IA-MHZLZ[1,5-a][1,3,5] Ego}A4- [o}n] = ]-

6,7,8,9-H| E&}3lo| =2 -5 FHME-3-& (1-34b)

ACN(10mL) 9]

4-FR22-2-(5-Z2F 2 2-3-7gd)-8-o|AZ2I-0g}ZFZ[1,5-a][1,3,5] E&] o} & (100mg,

336.29 umol, 1leq), (6R)-6-°}n|=-6,7,8,9-HEglalo] =2 -5/-7}Hl&-3-3(69.55mg, 336.29 umol, leq) =
DIEA(173.85mg, 1.35mmol, 234.30u, 4eq)2l EFES 80TolA 10A17F B¢t wwkslch, whg E3H&s 55
skolth. &S 38 HPLC(EH: Agela ASB 150%25mm*5um; ©]574:
(6R)-6-[[2-(5-EF L 2-3-Tgd)-8-o| A2 2 -7 2}FZ[1,5-

8min)ol o3 AHAF F FTAAxRA

all1,3,5]Eg]o}zl-4-d Jo}r| = ]-6,7,8,9-H| E&}3}o] = & -5/ 7Fi}&-3-2(15.02mg,

95.8% =%, 2HCl, SFC: R, = 3.105,
o

[&(0.05%HC1)-ACN]; B%: 55%-85%,

27.13umol, 8.1% F&,

= +14.611, DMSO, ¢ = 0.022g/100mL)S 4 P& FE53519)

'H NMR (400 MHz, DMSO-ds) d ppm 10.45 (s, 1H), 9.38
(s, 1H), 8.98 (d, /= 8.5 Hz, 1H), 8.71 (d, /= 2.8 Hz, 1H), 8.44 (dd, J = 1.6, 9.9 Hz, 1H), 8.15 (s,
1H), 7.09-7.04 (m, 1H), 6.66 (d,J=2.3 Hz, 1H), 6.53 (dd, J=2.3, 8.5 Hz, 1H), 4.80 (m, 1H), 3.24
(td, J=17.0, 13.9 Hz, 1H), 3.04-2.95 (m, 2H), 2.91-2.81 (m, 2H), 2.18 (s, 2H), 1.38 (d, /= 6.8 Hz,

6H); ES-LCMS m/z 458.2 [M+H]".

AAle 37
S 1-3529 FA

H
/N / \\.
i
i
i
N P
P P S
i i
g }\
I-35a
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[0905]
[0906]

[0907]
[0908]

[0909]
[0910]

[0911]
[0912]

[0913]

[0914]

[0915]
[0916]
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R RERE

O P
,Ha, N LiAIH
R - T T . .
o NN
HoN & HoN® "
OH al /N\©
- L
= NN HNY
F. ,;j/L\eN/L:k i
- i NN
N LN - F )N\ )N\ /
Yy
" #PrOH, DIEA
H N'\\ i o~
1-35a /}\\

N

197 (38)-3-0}]=-3,4-T) 0| ER2-1F-FA 5H-2-2

H
o
HaNY -

MeOH(20mL) F<] (29)-2-olv]=-3-(2-UEZH ) ZZFAH(500mg, 2.38mmol, leq)e] &o] HCI(12M,
198.24p0, leq) 2 Pd/C(1g, 10% +=%)& H7Isth. vHe EFES 40CAA H2 E97]8ke] (50psi) 16A17F
¢ wRkslth. whE EFES AHsta F5ete]  (39)-3-olv -3, 4-T]slo]| EE-14-F] = -2--2 (420mg,
2.33mo0l, 98.0% &, 90.0% +=%)< I LFPER 5o o= AASHA ¥ vhE GACNA AFEEE

o}

'H NMR (400 MHz, CDs0D) 6 ppm 7.29-7.23 (m, 2H), 7.09-7.03 (m, 1H), 6.93 (d,
J=178Hz, 1H), 420 (dd, J = 6.7, 14.7 Hz, 1H), 3.29-3.23 (m, 1H), 3.19-3.10 (m, 1H); ES-LCMS
m/z 163.3 [M+H]".

204 (89)-1,2,3,4-H| Ed3lo| =2 & -3-o}1

¥
. !/N
nes
2

THF(15mL) =9  (39)-3-o}n| -3 4-T]slo| E 2 -1 =T -2-(120mg, 665.89umol, leq)d  &No
LAH(126.35mg, 3.33mmol, 5eq)E& 0ColA EaEH=z Hrlslgdor, w8 EFES 40CoA 247 SOt
WS T, H0(1mL), 10% NaOH &9 (1ml) 2 H0(3mL)S HH3) H7lste] wb3-S FHAAAT. o]o] A, NgSO,=
A7beta oAatsioint. oS w5ske] (39)-1,2,3 4-H EF}eto] =275 ¥-3-011(120mg, 603.22umol, 90.6%
FE, 74.5% vE)S 3N IYPER FEGOH ol AHAASA @I tha Al A ARSI

S

1

H
NMR (400 MHz, CD:0D) & ppm 6.95-6.88 (m, 2H), 6.60-6.50 (m, 2H), 3.32-3.30 (m, 1H), 3.20
(ddt, J=3.5, 4.7, 7.8 Hz, 1H), 3.01-2.93 (m, 2H), 2.57 (dd, J = 7.5, 15.8 Hz, 1H); ES-LCMS m/z
149.1 [M+HT".

3gA: (39)-N[2-(-EF2 2-3-¥F4)-8-0olA=x2H-HF=E=E[1,5-al[1,3,5]Edo}X-4-¥]-1,2,3,4-H| E}
ol =2 F &U-3-o}2 (I-35a)

ACN(10mL) 9 4-Z22-2-(5-ZF o 2-3-vgd)-8-o|AZRI-9EE[1,5-a][1,3,5]E o}z (100mg,
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[0925]
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ZIHSd 10-2021-0110566

336.29 umol , leq), (39)-1,2,3,4-H| Eg}slo| =2 F =2 -3-0}71(66.90mg,  336.29 umol, leq) 2
DIEA(173.85mg, 1.35mmol, 234.30ul, deq)d ZIFES 80CAA 2A7F B¢k wukelgit). wHHS EIES w3}
o] FolEs 53 o]E EFHE HPLC(AY: Agela ASB 150+#25mm#*5um; ©]%AF: [E(0.05% HC1)-ACN]; B%:
65%-95%, 8min)ell ol& BAF &E TAAZXAA (39)-NF[2-(5-ZFL2-3-1gd)-8-o|AZ2F-9e}Z£=Z[],5-
alll,3,5]E8]o}x-4-91-1,2,3,4-H Eg}elo] = 2 =¥ -3-0}71(69.33mg, 132.86 pmol, 39.5% F+&, 98.3% ==
% 3HCL, SFC: Rt = 4.759, ee = 99%, [al” "y = 5.265, DMSO, ¢ = 0.032¢/100nL)S A B2 319
t}.

'H NMR (400 MHz, CD;0D) 6 ppm 9.47 (s, 1H), 8.67-8.59 (m, 2H),
8.02 (s, 1H), 7.33-7.26 (m, 2H), 7.21-7.13 (m, 1H), 7.10 (d, / = 8.0 Hz, 1H), 5.06 (s, 1H), 3.83 (d,
J=11.3 Hz, 1H), 3.68-3.59 (m, 1H), 3.47-3.38 (m, 1H), 3.32-3.21 (m, 2H), 1.43 (d, J= 7.0 Hz,
6H); ES-LCMS m/z 404.2 [M+H]".

AN 38
338 [-35b9] FA

/N*\i,E/\ﬁ
E P
HN //\\f/
—~N
MR
1-35b
CERNS R
H?'N\f! e .
N PA/C, H, m} LAEE‘, N\!/.\ﬁ
sy E
HZN\\«QOH HoN HN N
o i

[ SNy
| }n\ /\v/

‘i\’\ ~ 1

LPYOH, DIEA \ﬁ')\ /L
S hash

N

194 (3R)-3-0}u]| -3, 4-T] 30| E2-1FHAE5H-2-&

N, 29]7]5Fe] MeOH(20mL) 2 53 HCI(12M, 0.1mL, 36% w=%, 0.5eq) 59 (2R)-2-o}n|:=-3-(2-UEZ¥ )=
Z3AH(500.00mg, 2.38mmol, leq)e] 2ol Pd/C(50mg, 2.38mmol, 10% <X )E AHA7}tdtt. EFES 124%F
B 40TCONA Hy ES1718ke] wuksiolivt. EFES ofFsta oS FFHEke] (3R)-3-obn| -3, 4-T]Flo| =2 -

19 =3-2-2(500mg, 2.27mmol, 95.2% &, 90.0% <%, HC1)S S I3folEAN LR F5a190H o=

A A o ok GAo A AFEEFITE.

'H NMR (400 MHz,
CD;0OD) 6 ppm 7.31-7.24 (m, 2H), 7.11-7.03 (m, 1H), 6.95 (d, J = 7.8 Hz, 1H), 4.22 (dd, /= 6.7,
14.7 Hz, 1H), 3.31-3.25 (m, 1H), 3.21-3.12 (m, 1H); ES-LCMS m/z 163.3 [M+H]".
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294l (R)-1,2,3,4-H Egslo]| =2 F =5H-3-0}7

i

LT
HaN =

Ny E271&Fe] 0ColA THF(20mL) 9] (3R)-3-o}n] -3 4-T]5lo] =2 -1/F 5 H-2-2(150mg, 832.36 pmol,

leq, HC1)9o] &Mol]l LAH(157.94mg, 4.16mmol, 5eq)ZE A7}t th. EIES 40TColA 3A%F H¢F wnlks}gich.
H,0(0.5mL), 10% NaOH -89 (0.5mL) ! H20(1.5mL) 22 HA3] HUbele] wheS FA AT, o]o] A, Na,SO,

=

= ﬂ7}6}1 odsldt. NS FEFEo] (3R)-1,2,3,4-HEGSto| =2 EU-3-0}71(100mg, =o+3h)S 2
d=z F5350H ol HAASHA Fa vt TAoA AFESFSITEH.

fo s

IH NMR (400 MHz,
CD:0D) 6 ppm 6.93-6.86 (m, 2H), 6.57-6.48 (m, 2H), 3.29-3.26 (m, 1H), 3.17 (s, 1H), 2.99-2.91
(m, 2H), 2.55 (dd, J = 7.6, 16.4 Hz, 1H); ES-LCMS m/z 149.1 [M+H]".

3G (D-NF(2-(5-EFL=2¥Ed-3-¢)-8-olAZ =2y a&E=2[]1,5al[1,3,5]EFo}d-4-¥)-1,2,3,4-H Ed}
o=z H&A-3-o}71 (I-35b)

"J
HNN\Q\

NP NN
H

CHCN(15mL) 9] (30)-1,2,3,4-HEZ}lo| =2 F & -3-0}7(100mg, 674.74umol, leq)d] &Moo 4-F22-2-
(5-Z2F ¢ 2-3-9g4d)-8-o| A 2F-9 =2 [1,5-a][1,3,5] E&]o}x(200.64mg, 674.74 pmol, leq) ¥

=

DIEA(261.62mg, 2.02mmol, 352.58ul, 3eq)E FH7}eth. EFES 60T 2A7F 5 wtelglt. EFES

==

w2sle] FHJEL 4-535l3 o2 SFC(Z®: DAICEL CHIRALPAK AD-H (250mm+#30mm, 5um); ©]5%F: [0.1% NH; -
H,0 EtOH]; B%: 35%-35%, 8min) ol 2] 3 =it EZ A= w3 e &35k
(BR)-N[2-(5-ZF ¢ 2-3-1gd)-8-o|AX2H-T&ZZ2[1,5-a][1,3,5] Ed]o}-4-2]-1,2,3,4-H Egslo| =

30.2
D=

2H=H-3-0}71(21.48mg, 53.24umol, 7.8% =&, 100% <%, SFC: Rt = 5.123min, ee = 99.58%, [a]l
237.52 (MeOH, ¢ = 0.045g/100mL))S A uHEZ 539 .

H
NMR (400 MHz, CD30D) & ppm 9.43 (s, 1H), 8.60-8.49 (m, 2H), 7.94 (s, 1H), 7.03-6.92 (m, 2H),

6.66-6.58 (m, 2H), 4.94 (m, 1H), 3.59 (d, J = 11.5 Hz, 1H), 3.41 (dd, J = 6.6, 11.2 Hz, 1H), 3.30-
3.20 (m, 2H), 3.14-3.01 (m, 1H), 1.40 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 404.2 [M+H]".

AAe 39

338 1-36a E 1-36b2 A

w ,Ctr
T?/L 4. %J/L ﬁ

I-36a 1-36b
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[0945]
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[0947]
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R RERE

o= H

ﬂ\o NP Pr‘(, Hy
HN =0 - | | \f
Cbz/ Vbz\‘N N
H

NHa/MeOH, 135 °C

g N o 8. o
by O O
| a
;\fwr AX S N N S N
il -
J Ve

Y
PrOH, DIEA \(, X /~\) /\)\ A

NESRNEL NF ,\/’\I

i \
SEG I e
N / -
N/) 1-36a /“ Y 1-36b

197 Ald F(2-84-5,6,7,8-H EdSlo| E2-1F-F=d-6- ) 7l o E

H
wo
|
Cbz\N =

H

[-PrOH(15mL) <] WA MN(4-ShAPo]EZA)7hvbd o] E(2g, 8.09mmol, leq), HIE XZE3X-2-o]-cjo]E
(1.43g, 16.98mmol, 1.41mL, 2.leq), NHs/MeOH(7M, 20mL, 17.3leq)®] &3ES 135ColA 12A17F H<tF myka}
Ak, ¥hE EFES FAstl sFHst] AoAES F5USH o] E MeOH(10mL)ol H7Fstal, 0.5A1%F &<t a
sk, Sele= oqﬁrém, MeOH(5mL < 2) & A7 sk, xstal xlgatell HAxAA Wd N-(2- %i 5,6,7,8—
HEZ}Slo| E2-1/FF=H-6-Y) 7Frlv o] E(900mg, 3.02mmol, 37.3% =&, 100% +&=)5 w34

skt

il

kl

oBL
HU
"
il

IH NMR (400 MHz, DMSO-ds) 6 ppm 7.41-7.31 (m, 5H), 7.13 (d, J = 9.3
Hz, 1H), 6.10 (d, J = 9.0 Hz, 1H), 5.02 (s, 2H), 3.65 (m, 1H), 2.68-2.52 (m, 3H), 2.30 (dd, J — 8.8,
15.7 Hz, 1H), 1.88 (dd, J — 4.2, 8.3 Hz, 1H), 1.68-1.49 (m, 1H); ES-LCMS m/z 299.2 [M+H]".

294 6-0}u]x=-5,6,7,8-H Ed o) E2-1FF = -2-2

H
N._.0
H;_N/(Lj

N, #¢]7)8Fo] THF(10mL) 2 MeOH(10mL) 9] wl& N(2-24-5,6,7,8-H Eg}slo| E2-17F 5 H-6-Y ) 7}vu] o]
E(300mg, 1.0lmmol, leq)d] -&o| Pd/C(80mg, 10%)= H7}slodtt. EFES 25CoA 12417 E< Hy, 3fell
(50psi) wHHaIRTE. EFES oyslar, o] Ao|AE MeOH(30mLx2) & A|AsF . o e 7etste] 5338}o]
6-o}1|=-5,6,7,8-H Eg}slo] B2 -1 5 -2-2(165mg, 897.33umol, 89.2% 4§, 89.3% 4% )< WAl 13
B2 531901 o= FrE AAeR gl thS dAldlA ALE31SI T

'H NMR (400 MHz, CD30D) d ppm 7.34 (d, J = 9.3 Hz, 1H), 6.34 (d, J = 9.0 Hz, 1H), 3.09 (m,
1H), 2.80-2.67 (m, 3H), 2.32 (dd, J = 9.2, 15.7 Hz, 1H), 2.01 (br s, 1H), 1.73-1.53 (m, 1H); ES-
LCMS m/z 165.2 [M+H]".

3THAL: (R-6-((2-(5-FF 29 d-3-Y)-8-o| AT 2HyNEZ[1,5-a][1,3,5] E& o} R -4-U ) o} = )~

5,6,7,8-HEZso| =2 EA-2(1H)-= (I-362) L (9)-6-((2-(5-ZF =29 gU-3-9)-8-0o| AT 2HvF=Z
[1,5-al[1,3,5]E&o}A-4-Y)o}m=)-5,6,7,8-H E ol =2 =2-2(1H)-< (I-36b)
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H H
@N\{,"J N 9]
@ LT
HN = H!}J #
c}!’J\.’ =N N”/)\‘N’N\_
F. DAY I\N ,l\, P 7 \N ,J\\\‘)
i - | /)\
XL - Xy~
[0949] N N
[0950] 7-PrOH(10mL) 9] 1-F2R2-2-(5-ZF o 2-3-vgd)-8-0o|AZR2F-"F==Z[1,5-a][1,3,5] Eg o}
(266.83mg, 897.33umol, leq)d] &ool] DIEA(347.91mg, 2.69mmol, 468.88u0, 3eq) E 6-°o}H|x=-56,7,8-HE
glelo) =2 -14-F =3 -2-2(165mg, 897.33umol, leq)S H7lekith. E3ES 60TolA 1243 B¢t wutalgd
o, ¥k EFES 5Tl JWAES F5Stn olE AW Ay A ARvEII(EtOAc dAE-H
EtOAc/MeOH = 10/17}A], TLC: DCM/MeOH = 10/1, Ry = 0.54)¢) ]3] AAste] zesl AAES F55190m7 o
= SFC(ZA#: DAICEL CHIRALPAK AD-H (250mm#30mm, 5gm); ©]%F: [0.1% NHs - H,O IPA]; B%: 40%-40%)l <&H
st EAse 88 w58t 27K 2odt AAMES 536U, 23 AAE T s E IS
HPLC(HC! iZﬂ, Z1%: DuraShell 150#25mm#5um; ©]5AF: [E(0.05% HC1)-ACN]; B%: 57%-87%, 8min)ol 2J3f A
A & BZAAZAA e QM (64.26mg, 126.33pmol, 21.5% 8, 96.8% =%, 2HCl, SFC: Rt = 1.870min,
ce = 96.48%, [al”)= +11.184 (MeOH, ¢ = 0.048g/100mL))E 34 u&E7 FS=3olv},
'H NMR (400 MHz, DMSO-ds) 6 ppm 12.42-11.51 (m, 1H), 9.41-9.38 (m,
1H), 9.01 (d,.J = 8.5 Hz, 1H), 8.71 (d, J = 2.8 Hz, 1H), 8.50-8.44 (m, 1H), 8.14 (s, 1H), 7.32 (d, J
=93 Hz, 1H), 6.28 (d,/ = 9.3 Hz, 1H), 4.71 (m, 1H), 3.27-3.15 (m, 1H), 2.91-2.68 (m, 4H), 2.15-
[0951] 1.90 (m, 2H), 1.36 (d, J = 7.0 Hz, 6H); ES-LCMS m/z 4202 [M+H]".
[0952] olglst ANE F UHAE £3E HPLC(HCI %271, A% DuraShell 150%25mm*5um; ©]54F: [E(0.05% HCL)-
ACNT; B%: 57%-87%, 8min)oll ol&l AAS T Z=AAZXAA YR o FE 9w (38.10mg, 77.38umol, 13.2%
&, 100.0% %%, 2HC1, SEC: Rt = 2.055min, ee = 95.44%, [a ]y = -13.070 (MeOH, ¢ = 0.044g/100mL))E
G nFER FE5 T
H
NMR (400 MHz, DMSO-ds) d ppm 11.72 (s, 1H), 9.44-937 (m, 1H), 9.00 (d, J = 8.8 Hz, 1H),
871 (d,J = 3.0 Hz, 1H), 8.51-8.43 (m, 1H), 8.14 (s, 1H), 7.27 (d, J = 9.3 Hz, 1H), 6.22 (d, J =
9.3 Hz, 1H), 4.71 (m, 1H), 3.21 (td, J = 7.0, 13.9 Hz, 1H), 2.92-2.66 (m, 4H), 2.13-1.90 (m, 2H),
[0953] 1.36 (d, J = 7.0 Hz, 6H); ES-LCMS m/z 4202 [M+H]".
[0954] AA ¢ 40
[0955] 338 [-37a, 1-37b & 1-37¢9 A
H H
P \i/N\ (LN/\E N\ ﬁ\fft\%‘
e [\v/k/ Hiy # HI ’l\/
A NP N
o™ o o
S Aoy /S
[0956] I-37a I-37b I-37¢
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[0957]

[0958]
[0959]

[0960]
[0961]

[0962]
[0963]

[0964]
[0965]

ZIHSd 10-2021-0110566

R RERE

Og-OMe
O BC-C\N E ?r(%Me
/;,\f H Ol /j \\\H\QMO PHIC, Hy INHBOC
E“”\\N/t NH, LEEE LR L
Ci
NPy %/ u j
YN HN "

F\r{f\\ \\Nx
|
. !

N

NH; W I~ /L\
P 2 Ty,
HCYMeCH Z ‘ \N ’\E 4 J\H
ez O /\)
N [ B3 =2 .
i ¢]

C \\z|/’ ) U VJ\D

-
H W HN '\\v’/

% SFC
,\/ N 'xs/ N N ZoNN
F. ™ S
r F /\ /’\ \,///\ S i

3?6 ' i-37a 1376

194 WE (29)-3-(2-0o}n| =-3-H &9 )-2-(tert-F-EA| 7t Holn| ) T2 Z-2-d| ]| 0| E

(\ \, OMe
o NHBoc

N7 TNH,

THF(135mL) =9 wWlE 2-(tert-FEA| 7R Holn| ) -2-T) W EA| EAE -0}l A| H o] E(5.48g, 18.42mmol, leq)d
L olo] HEZWE oI (2.23g, 19.34mmol, 2.42mL, 1.05eq)S -70°ColA]l N, stoll 3] H7lslgdoh. 158

Bt wwHkek & THF(50mL) 2] 2-obn| w92 d-3-7t B & d3| =(2.25¢, 18.42mmol, leq)<] %0”% -70C A
A7bsl ek, AdE EFES 12413 59 25T A wRkskdth. E(100ml) & 7tk whg E3ES FHAY

I, EtOAc(100mLx3)& F&3 . T3 771 5 A4 (50mL) 2 Al FH AL, NaSO,2 7ZEA| ]z ol 3}sta 7+

detell sFst] FAws F5sIgier o5 4 At A ARvEIHY (PE/EtOAC = 1/0°14%H 0/1744],
TLC: PE/EtOAc = 1/1, Ry = 0.24)° <ol&] AHASS wE (2)-3-(2-o}v]=-3-9 2|4 )-2-(tert-FEA| 7} R d o}

L) Z R -0-o o o] E(3.1g, 10.04mmol, 54.5% &, 95.0% %)< A nyPER FE5519 0
'"H NMR (400 MHz, DMSO-ds) 6 ppm 8.75-8.35 (m, 1H), 7.93 (dd, J = 1.7, 4.9 Hz, 1H),

7.64 (dd, J = 1.5, 7.6 Hz, 1H), 7.02 (br s, 1H), 6.58 (dd, J = 4.9, 7.6 Hz, 1H), 6.10 (s, 2H), 3.72
(s, 3H), 1.39 (s, 9H); ES-LCMS mrz 294.1 [M+H]*,

2HA: tert-58 N(2-24-3,4-U3lo|E2-11,8-UZE g H-3-9 ) FHulH o] E
E,,/\/‘[/\V,NHBOC

] .
S

EtOH(60mL) ¢ WY (2)-3-(2-oln=-3-1 g 9)-2-(tert-F-EA 7t H dolu] ) T2 I -2-0| ;oo o] E(2. 1g,
6.80mmol, leq)®] &9Hol Pd/C(400mg, 10% +=X%)E H, &toll (30psi) A7IetRTh. EFES 25CoA 24X &=
oF wwkelgith, HbE EFES oFsta NS St w5 rert-FE M (2-F4-3,4-Tsto|=

1,8~ g d-3-U) 7l o] E(1.6g, 23HE WA 1PERZ F53%0H ol F7t2 HAsHA &a B}%

SAol A ALgateith,
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[0966]
[0967]

[0968]
[0969]

[0970]
[0971]

[0972]
[0973]

[0974]

[0975]

[0976]
[0977]
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'H NMR (400 MHz, DMSO-ds) 6 ppm 10.61 (br s, 1H), 8.11 (d, J — 4.2 Hz,
1H), 7.60 (d, J = 7.3 Hz, 1H), 7.11-6.89 (m, 2H), 4.31-4.15 (m, 1H), 3.08-2.84 (m, 2H), 1.41 (s,
9H); ES-LCMS m/z 264.2 [M+H]".

3ghA: 3-o}u|x-3,4-T)Slo| B2 -141,8- L} Z E U -2-&

N NH,
X
N

N O
H

DCM(5mL) =9 tert-H8 M(2-22%-3,4-tdlo]l=E-1/1,8-}ZE & H-3-Y) 7} o] E(500mg, 1.90mmol,
leq)9] & HC1/1,4-T)SAHAM, 5ml)S FH7Fekith. £FES 25CoA 12A3F &<t wwkslglet. o =3
S st w538te] 3-otv| -3, 4-t] st =211, 8- 2 E] 2l T -2-2 (450mg, x93k, 20CH) S WA 13 =
2 F5315leH o= F7E AGAEHA &a v wAldlA AREsESlt.

'H NMR (400 MHz, DMSO-ds) &
ppm 11.14 (s, 1H), 8.72-8.55 (m, 2H), 8.18 (d, ./ — 4.3 Hz, 1H), 7.73 (d,J — 7.5 Hz, 1H), 7.05 (dd,
J =49, 7.4 Hz, 1H), 446-4.27 (m, 1H), 3.26-3.06 (m, 2H).
4etA: 3-[[2-(5-EFL22-3-9Fd)-8-0o| A2 -HFHEZ[1,54][1,3,5] EF o}F -4-H ]o}u| = ]1-3,4-T] &}o] =
Z2-1F1,8-3= g d-2-2 (I-37¢)

H
Hji ~F
N
N/ wi
F\ X, P
7~PrOH(20mL) o 4-F 22 -2-(5-ZF 2 2-3-¥gd )-8-ol a2 -y Z}£2[1,5-al[1,3,5] Eg] oA

(396.74mg, 1.33mmol, 0.7eq)2] &<ol DIFA(985.34mg, 7.62mmol, 1.33mL, 4eq) % 3-o}n|:--3 4-T]&lo] =2
1H-1,8-YZE] 2] d-2-2(450mg, 1.91mmol, leq, 2HC1)S H7Isith. EFES 60T 12413F F<F mukslsl
o}, 62 BHES sl wEEle] WolBS £E551a o]E MY Ayt A azwtE 89 (PE/EtOAc = 1/0
o J5-E 0/17+4], TLC: PE/EtOAc = 1/1, Ry = 0.24) 93] AAst 3-[[2-(5-ZF 9 2-3-1Fd)-8-0| AT &
Z-vgE2[1,5-a][1,3,5] E] o} -4-2 Jopu] 1= ]-3, 4-t] 8}o] = 2141, 8-} L E] 2] ¥l -2--2 (280mg, 659.14 1
mol, 34.5% &, 98.5% v&)< WA uPEZ F533}.

'H NMR
(400 MHz, CD30D) 6 ppm 9.36 (s, 1H), 8.54-8.41 (m, 2H), 8.21 (d, J = 4.6 Hz, 1H), 8.00 (s, 1H),
7.69 (s, 1H), 7.08 (dd, J = 5.1, 7.6 Hz, 1H), 5.30 (dd, J = 7.0, 14.3 Hz, 1H), 3.57-3.49 (m, 1H),
3.47-3.34 (m, 2H), 1.42 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 419.2 [M+H]".

5eHAl: (B9)-W[2-(5-EF L. 2-3-¥Fd)-8-o|AX2H-T&FEZ[1,54][1,3,5] EE¢}A-4-4]-1,2,3,4-H EF}
o= z-1, 8- g d-3-o}7 ([-37a) 2 (BR-N[2-6-ZTF$=2-3-FFd)-8-o|Axag-HzFE=2[], 5
all1,3,5]Eg ¢} -4-41-1,2,3,4-EH EF3}o| =2 -1,8-LZ | 2| -3-°}7l (1-37b)

H
@lf“\ rf s
|
R o HNV\’/\\
N/ N’N \’N

LA
@/L /L/\\ RGBS

N N

CollAd THF(25mL) 9] 3-[[2-(5-ZF 2 2-3-vgd)-8-olAZ2d-vZZEZ[1,5-a][1,3,5]Eg]o}7-4-A]o}
u1-3,4-t) 8o = Z-1H-1,8- 2 E & U -2-2(230mg, 541.43umol, leq)e] &oHe] LAH(102.75mg, 2.7lmmol,
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[0979]

[0980]
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[0982]

[0983]
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S5eq)E HA7IEAY. EFES 0ToA 243F woF wHkslgd. w8 EFES THF(100mL)Z 34 shar, &
(0.11mL), 10% 44 NaOH(0.1lmL), =(0.33ul)E 0CAA =dl= H7lsle] ¥he EIES FYAAT. 308 5
oF ket & E3ES oAFsta NS 7St FFII IAAES 5L oF A Ayt A A=RvE
29 (PE/EtOAc = 1/091 A F-¥] 1/17}A], TLC: PE/EtOAc = 1/1, Ry = 0.49)] <J&l AA|ste] WA E(150mg)E
FEEYGY. AP ES SFC(Phenomenex-AE2 Q@ A~-2 (250mm#30mm, 10gm); ©]=AF: [0.1% NH;H,0 MeOH]; B%:

h=]

40%-40%) ol oJ&f FEkgivt. =S w38 HPLC(Z¥: Phenomenex Gemini 150#25mm#10um; ©]&7d: [&

(0.05% HC1)-ACN]; B%: 51%-81%, 10min)ell <Js] AA|gH & sAHAZAIA o|HEl 2™ (17.52mg, 34.10umol, 6.3%

S8 100% <%, 3HCL, SFC: Rt = 1.914, ee = 100%, [al" "y = +7.067 (MeOH, ¢ = 0.065g/100nL))Z &)
3

IYPYEZ F53RoH

'H NMR (400 MHz, CD;OD) & ppm 9.52 (s, 1H), 8.90-8.83 (m, 1H), 8.80 (d, J = 1.7 Hz, 1H),
8.04 (s, 1H), 7.87-7.79 (m, 2H), 6.91 (t,J = 6.7 Hz, 1H), 5.10-5.02 (m, 1H), 3.93 (dd, J = 2.8, 12.6
Hz, 1H), 3.75 (dd, J = 6.7, 12.8 Hz, 1H), 3.42-3.32 (m, 2H), 3.30-3.24 (m, 1H), 1.41 (d, J = 6.8

Hz, 6H); ES-LCMS nr/z 405.2 [M+H]";
U x] o e} 9. (18.38mg, 35.77umol, 6.6% S8, 100% <%, 3HCl, SFC: R, = 1.560, ee = 99.2%, [al )
= -17.487 (MeOH, ¢ = 0.060g/100nL))E M FHER L5319},
'"H NMR (400 MHz, CD30D) ¢ ppm 9.49 (s, 1H), 8.80-8.70 (m, 2H),
8.03 (s, 1H), 7.88-7.77 (m, 2H), 6.91 (t, J = 6.8 Hz, 1H), 5.09-5.00 (m, 1H), 3.97-3.88 (m, 1H),
3.75 (dd, J = 7.0, 12.8 Hz, 1H), 3.43-3.32 (m, 2H), 3.30-3.24 (m, 1H), 1.41 (d, .J = 7.1 Hz, 6H);
ES-LCMS m/z 405.2 [M+H]".

AA e 41
SHE 1-389 ¥4

N
i
N,;-“\N,—N\
F L | \N/L\
! N-
” )
o)

1-38
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[0985]
[0986]

[0987]
[0988]

[0989]
[0990]

[0991]
[0992]

[0993]
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R RERE

OH or
2N é\ ,N
N j\> KNO; N /L PAIC, Hy
B - - B
N | RN H,S0, Pl (j)\
X
N
OH ‘
N Br N’/;\N/N\
NZ TN Brg B o e POCI;
F. e E— N e e
Fa b ;
A ; N 03,60, -
!‘%N,g NHg N < \>

I Y @
~N . i HN‘ 3
NTTTN 3 Hah® 7\ >
NP \N/L‘\‘< NF N”N
T —
o 9y DIEA £ s e
S - / \\ 7N N
/ . i N-
@ N 1-38 ( \>
=0

194 2-(5-ZF ¢ 2-3-7Fgd)-8-UE=2-9&=&2[1,5-al[1,3,5] E&o}F-4-&

OH
2N
N N7
F. A \N S5
S i NOZ

N

0CollA  HS0,(90mL)  F9 2-(5-FF=-3-9ed) v etEF=Z[1,5-al[1,3, 5] E&]obxl-4-2(9.2g, 32.95mmol,
leq) ] Z3HEo] KN05(9.99g, 98.85muol, 3eq)E H&Ha H7letdoh. EFES 25ColA 12417 S wnkat
WAk, TLC(EtOAc, Ry = 0.05)% &% Au7F &3] 2vHAZFE HoFArt. 9 EFES 95-=(500ml) =
Ba1, NaOH &l 93l pH ~302 ZAsa of#A&drt. 1FES E(100mL) = A=A ko, zHetstel AZ=AA

2-(5-ZF 0 2-3-9¥gd)-8-UEZ-1g}ZF2[1,5-a][1,3,5] Edo} 7 -4-& (8¢, 21.38mmol, 64.9% <&, 100.0%
TE, S0)E 3N IPEZ FEINeH ol FUIE AASHA @I vt Aol A ARSI

'H NMR (400 MHz, DMSO-ds) & ppm 9.20 (s, 1H), 8.84 (d, /= 2.8
Hz, 1H), 8.74 (s, 1H), 8.38-8.34 (m, 1H); ES-LCMS m/z 277.1 [M+H]".

2UHA: 8ol x-2-(5-EF 9 2-3-¥Id)HZIE=[1,54][1,3,5]EFo}H-4-&
OH
NP N N
F\[/)\[}A\N/\*i‘"‘
\\N/J 2
MeOH(80mL) % THF(80mL) %9 2-(5-FF=2-3-¥Fd)-8-HEZ-IE=2[1,5-a]l1,3,5]Ego}x-4-&(8g,
28.97mmol, leq) 2 Pd/C(lg, 10% +%)9 Z3FES H, stoll (30psi) 25TolA 12412F E<F wwtalgict. 3%

“’(SOOmL)O A7tsltt. EFES FA HCIMLE pH 37FA AHA3iA 7)o o Z&tgit). o e 7hetslo

Z3lo] g-ol|-2-(5-ZF ¢ 2-3-9Fd)FeE=[1,5-4a][1,3,5] EFo}X-4-2(7.5g, 26.27mmol, 90.7% <=

, 99.0% %, HC)E& S Xo|EMN uPEZ F535 0 ol F7I2 AA A ¢k v wAA ALE3s)
=

¢
i

10 fo orr 2

'H NMR (400 MHz, DMSO-ds) 5 ppm 9.16 (s, 1H), 8.83 (d, /=
2.8 Hz, 1H), 8.37 (td, J= 2.4, 9.6 Hz, 1H), 8.22 (s, 1H); ES-LCMS m/z 247.2 [M+H]".
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[0994]

[0995]
[0996]

[0997]
[0998]

[0999]
[1000]

[1001]

[1002]

[1003]
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38 2-(5-Z2 ¢ 2-3-¥Fd)-8-Ra2Zg=-HF=E2[1,54][1,3,5] Ed o} -4-&

DMF(30mL) 9] 8-opn|w=-2-(5-&F e 2-3-T )&= [1,5-all1,3,5] EFoFx1-4-&(500mg, 1.75mmol,
leq, HC1)9 mwrsl oo (s,005(2.85g, 8.76mmol, 5eq) = 1-HER-2-(2-BZHEA])o| (446, 74ng,
1.93mmol, 241.48u0, 1.leq)= H7ISFth. WHE E3HES 80TlA 12417 &<9F wukelith, vks E3ES &
F3to] JoA =S FESA olE AF At A A=eE2 I (DOM/MeOH = 100/1914 58 10/174#], TLC:
DCM/MeOH = 10/1, Ry = 0.15)d <3 AAse] 2-(5-ZTF 9 =-3-7)g|d)-8-Ha2Zg - gZE=2[],5-
alll,3,5]E8]o}x-4-2(400mg, 862.50 umol, 49.3% &, 68.2% +%)S 24N QU2 FE3519% ).

'H NMR
(400 MHz, CD50D) 6 ppm 9.11 (s, 1H), 8.64 (d, J=2.7 Hz, 1H), 8.30-8.26 (m, 1H), 7.89 (s, 1H),
3.89-3.85 (m, 4H), 3.39-3.35 (m, 4H); ES-LCMS m/z 317.2 [M+H]".

47 4-[4-E22-2-(5-EF L. 2-3-vgd)IAHFEE[1,54]l[1,3,5] EFolA-8-H | REE

Aji/ N—_N‘k
F g’/ . \N SNy
S N“)
~0

EZ2d(5mL) 9 2-(5-ZF92-3-7gd)-8-RE2Z - ZZ[1,5-a][1,3,5] E&]o}H-4-2 (400mg, 862.50
umol, leq)e xwkEl Mo DIEA(334.41mg, 2.59mmol, 450.69x0, 3eq) 2 POCl;(1.32g, 8.62mmol, 801.50u0,

0e) & A7FSHATh WS EFEL 120CeNM 2N Bt WAL, W EFEEL wE] 4-[4-FRE-2-
(5-EF22-3-9g ) &EZ2[1,5-al[1,3,5] E] o} -8-YU | R 2 EH (300mg, 390.77umol, 45.3% &, 53.1%
EE, DS 2 oAz FEHYON ol Az ASA 2u b wAdA AESALh. ESLOS n/z

op !

335.1, 337.1 [M+H]'.

59HA: (BR)-MN[2-(5-ZF ¢ 2-3-9Ed)-3-RE2Z g x-HFE=2[1,54][1,3,5] Ed o} -4-4]-2,3,4,9-H E}
o] =2 -1-7Hu1E-3-0}191 (1-38)

H

N
| M\

HNY
NP NN

) N
rff\J/k\N )
- N
N

¢

ACN(GIL) 59 4-[4-F22-2-(5-ZF 2 2-3-vgd)yg=E==[1,5-al[1,3,5] Eg]o}d-8-U | = Z T (300mg,
390.77 umol, leqg, 2HCL1)9] &Ml DIEA(252.52mg, 1.95mmol, 340.32x0, 5eq) X (3R)—2,3,4,9—E1]EE}3}°]CE
-1H-7FaF=-3-0}91(72.78mg, 390.77 umol, leq)> H7}sltt. %?&%a 60°ColA 1X17F B¢ wwtal gl
EgES 5l FAES 5312 olF B3 & HPLCHCI Z=4d; A™: Agela ASB 150%25mm#*5um; O]E”
(0.05% HC1)-ACN]; B%: 53%-83%, 8min)ol ]3] BAlaqdct. 224 —8}—‘5 TEEs FAdERAA (BR)-W[2-(5-3
e 2-3-9g49)-8-LEZ Y - TE£2[1,5-a][1,3,5]Ed o -4-9]-2,3,4,9-H Egslo] = & -1/ 7utE-3-0}

(29.64mg, 49.91pmol, 12.8% &, 100.0% =%, 3HCL, [al” "y = +5.657 (DMSO, ¢ = 0.045g/100mL))< A1

mlu —
LM olo

a2 F539.

- 149 -



[1004]
[1005]
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[1007]
[1008]

[1009]
[1010]

[1011]
[1012]

[1013]
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'H
NMR (400 MHz, CD;0OD) & ppm 9.41 (s, 1H), 8.63 (s, 2H), 8.07 (s, 1H), 7.38 (d, /= 7.6 Hz, 1H),
7.28 (d,J=8.1 Hz, 1H), 7.07-7.01 (m, 1H), 6.99-6.93 (m, 1H), 4.92 (m, 1H), 3.99 (m, 4H), 3.72-
3.45 (m, 4H), 3.28 (d, /= 5.1 Hz, 1H), 3.11-2.91 (m, 3H), 2.39 (d, / = 9.8 Hz, 1H), 2.32-2.21 (m,
1H); ES-LCMS m/z 485.3 [M+H]".

A A4 42
338 [-399 A

/\\/\/OH
HN

N NN
o
o |
N
1-39

4 we:

i /’\WOH
HM
N

N7 N OH
| \> N T2 Ne E\."\l
o

Fa . '\N
o
N

; DIEA N /\
1

19HA: 4-[[2-(-EF22-3-9Td)-8-o|ax2H-uFEZE[1,54][1,3,5] Ego}A-4-G Jo}m| = | &t-1-&
(1-39)

N

f\.J\\N
Fau?™ ,l\i
Y i T
N

-PrOH(3mL) 9 4-F22-2-5-ZFo=-3-yg4d)-g-olrxzz2d-ve}=£=2(1,54]l1,3,5]
168.15umol, leq)d -&oMo] DIEA(65.19mg, 504.44umol, 87.86u0, 3eq) L 4-o}n|:=3e-1-£(29.98mg,
S E3ES st

E g o} (50mg,

336.29 umol, 31.22u0, 2eq)S H7IsIATh. E3HES 90TolA 12A13F F<9F uvksksich. SHa-S

o TF3le] FAEES F55 ol ¥FHE HPLC(HH: Agela ASB 150#25mm+5m; ©]&7d: [E(0.05% HC1)-

ACNT; B%: 45%-75%, 8min)ell °Ja] AAIT & FANXAA 4-[[2-(5-FFL=-3-72d)-8-o| Az m - u}F
2[1,5-al[1,3,5] Eg]o}x-4- Jo}u| = | F-&-1-2-(38.4mg, 92.02pumol, 54.7% =&, 100% =i, 2HC1)S A

DgRE S5,

1

H
NMR (400 MHz, CD30D) 6 ppm 9.42 (s, 1H), 8.61-8.43 (m, 2H), 7.96 (s, 1H), 3.80 (t, /= 7.0 Hz,
2H), 3.64 (t, J = 6.5 Hz, 2H), 3.29-3.23 (m, 1H), 1.94-1.82 (m, 2H), 1.75-1.64 (m, 2H), 1.41 (d, J
=7.1 Hz, 6H); ES-LCMS m/z 345.2 [M+H]".

Ao 43
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[1015]

[1016]
[1017]

[1018]
[1019]

[1020]
[1021]

[1022]
[1023]

[1024]

[1025]
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33E 1-409] FA4

\/ROH
HNT

44 e

cl
oM
A 3 HN ~
N N N\ ! OH N4'J\N”N
P ,)\\\N = HoN S i 3
i ol > A S
L\j )\ DIEA td | N
N i
B
' N 1-40

194 4-[[2-(5-EF L 2-3-HFd)-8-olAZ 2 -9 FHE£Z[1,5a][1,3,5] Eg] o} -4-d | o] = ]-2-d| D -F- &~

1-< (I-40)
HN/\/k/OH
Pt

Fa? : ’\N O

\N i //\

4-F22-2-(5-ZF 2 2-3-974d)-8-olAZ2 -9 e}EZ[],54][1,3,5] E&]o}2 (50.97mg,
HE-]-2

ACNGBIL) 59
171.40 pmol, leq)® -&el DIEA(110.76mg, 857.01pmol, 149.27u0, 5eq) L 4-ofjn|—2-mE-5
(18.57mg, 179.97 umol, 1.05eq)<S H7FstAtt. E}ES 60TAA] A2 & wwtslgith, vk E3ES 55
sto] JAES 55t olE #FE HPLCHCl =75 A9 : Agela ASB 150#25mm*5um; ©]&7d: [E(0.05%HC1)~-
ACNT; B%: 50%-80%, Smin)eol & AAlsIict. EHste 288 $2A2ANA 4-[[2-(5-2F22-3-9Ed)-8-
olAxEIA-vgE=2[1,5-a][1,3,5]Eg] o} -4-Y Jo}m]| = ]-2-W g - EF-1-2 (44 .62mg, 103.45pmol, 60.4% <
£, 100.0% =X, 2HC1)S A 1P EZ 5T,

'H NMR (400 MHz, CDs;OD)  ppm 9.43 (s, 1H), 8.62-8.54 (m,
2H), 7.96 (s, 1H), 3.90-3.75 (m, 2H), 3.48 (d, J = 6.1 Hz, 2H), 3.30-3.23 (m, 1H), 2.02-1.90 (m,
1H), 1.85-1.72 (m, 1H), 1.65-1.54 (m, 1H), 1.41 (d, J = 6.8 Hz, 6H), 1.05 (d, J = 6.8 Hz, 3H); ES-
LCMS m/z 359.2 [M+H]".

AX o 44
SFE [-41a, 1-41b & 1-41co FA

P g g

rl - N

'\/J\) LA L
HN HN \ HNY >

~/ PN = ) =
N’;\N""\ N7 TN N\ & N’N
\\\\N/ - CF; )"-us /“\(,F3

I-41a I1-41b I-41c
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[1026]

[1027]

[1028]

[1029]
[1030]

[1031]

[1032]
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R RERE

i N
4 § |
HNY " Vi
Y s W) e
N TMS, TBAF i e/ .
“ \N \\‘ E Z S i-41c
S CHO | N
N X —CF;
N HO
T 5 E
H?\‘ k/"‘ \\'\\>/\;:> HNY /__-4:_>
N,;\N,N\ # NF N/N\\
E g " SN F 2 [ =
= l N =T N
N g4 HO N, O
1eHA): (1R)-2,2,2-EZEF L 2-1-[2-(5-FF 2 2-3-9 2 2)-4-[[(3R)-2,3,4, 9-E| E&} o] =2 - 17t~

Yol ] ER2[1,5-a][1,3,5]1Eg]o}A-8-A &2 (I-41a) E (19-2,2,2-EFdEFo=-1-[2-(5-ZF
L.2-3-924)-4-[[(3R)-2,3,4,9-E| E 3} o| E2-1FIH}E-3-A | opv| = ] ZEE[1,5-a] [1,3,5] E ] o}xl -
8- o eh& (I-41b)

:iN‘ \)/ \D (/H\C\)

N !\KN
F \/k\\ J\ Lf

THE(14mL) 9] 2-(5-ZF 2 =2-3-9849)-4-[[(3R)-2,3,4,9-H Eg}slo|E Z-1F7ME-3-d ol =3 gt &=
[1,5-a][1,3,5] Ed] o}z -8-7} B &l 3] = (700mg, 1.54mmol, leq)d] M-S 0C=E WZA]7]aL TBAF(IM, 11.81mL,
7.67eq)E H7FEFTE. o]oJ A, TMS-CF4(3.79g, 26.62mmol, 3.94mL, 17.29eq)S A7) E3H&Ed] 0TCAA] H7}s}

Aot TFES 28TE 7F3FL 2447 FoF Wt th, ¥ke T35S E(50mL)oll #H7Fskal EtOAc(50mL < 3)
= %%s}ait}. el §7] 2L A5Q0ml)E AAHsEL, Na,SO,E AZRA7|31 FE5le] FAES FE5t olE

38 HPLC(E71A =7 Aw: Boston Prime C18 150#30mm 5um; ©]FA4F: [E(0.05% SFEuYo} F43ME v/v)-
ACN]; B%: 50%-70%, 9min)ol <3 AAste] &3 o \FE] 2™ (24.44mg, 46.72umol, 3.0% &, 95.1% +X=,

SFC: R, = 5.190min, ee = 97.4%, [a] 'y = +33.394, MeOH, ¢ = 0.044g/100mL)E ¥4 nHEZ =519 on
'H NMR (400 MHz, CDCl3) é ppm 9.48 (s, 1H), 8.59 (d, J =

3.0 Hz, 1H), 8.40 (td, J = 2.2, 9.4 Hz, 1H), 8.04 (s, 1H), 7.92 (s, 1H), 7.48 (d, J = 7.8 Hz, 1H),

7.36 (d, J = 8.0 Hz, 1H), 7.20 (t, J = 7.3 Hz, 1H), 7.16-7.10 (m, 1H), 6.88 (d, J = 7.8 Hz, 1H),

5.42 (q, J = 6.4 Hz, 1H), 4.99 (m, 1H), 4.28 (m, 1H), 3.38 (dd, J = 5.4, 15.2 Hz, 1H), 3.08-2.93

(m, 3H), 2.43-2.30 (m, 2H); ES-LCMS m/z 498 .2 [M+H]"

zotal U] o dE oW E 238 TLC(PE/EtOAc = 2/1, TLC: PE/EtOAc = 2/1, Ry = 0.50)°l <3 thA] A=A s}

o] £4% UmA oddE o™ (12.28mg, 23.75umol, 1.5% &, 96.2% <%, SFC: R, = 5.839min, ee =

100.0%, [a1”°) = +23.768, MeOH, ¢ = 0.042¢/100mL)E ¥4 1P BZ F=ardc).
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[1034]

[1035]

[1036]
[1037]

[1038]
[1039]

[1040]
[1041]

[1042]
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'H NMR
(400 MHz, CDCl3) 6 ppm 9.48 (s, 1H), 8.60 (d, J = 2.8 Hz, 1H), 8.43-8.37 (m, 1H), 8.05 (s, 1H),
7.90 (s, 1H), 7.48 (d, J = 7.5 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 7.22-7.17 (m, 1H), 7.16-7.11 (m,
1H), 6.86 (d, J = 8.5 Hz, 1H), 5.43 (t, J = 6.8 Hz, 1H), 4.99 (m, 1H), 4.08 (d, J = 7.0 Hz, 1H),
3.39 (dd, J = 4.9, 15.4 Hz, 1H), 3.09-2.93 (m, 3H), 2.43-2.33 (m, 2H); ES-LCMS m/z 498.2
[M+H]".

A9 45
BHE 1-42a 2 1-42b9] 34

H
N

N Y
e r’/’}\\.—"N\
\O)\Q N i
\NI HO\C.‘\N \N) wo'
1-42a 1-42b

RS

H H
!/A i,d\ i"N /\"!’N
i I\ i -
OH a i et
g & HA . \/ 3 N 7\ HNY - 4 \‘\)
F T/ o /J\ e NaBH il v N/
N :i,w Ny 2GRl i ,)\ %M> + NF ,;;N\
—_— 2 o i i
o, oM = 1 ’
Pd(dppfiCis, C3,C04 m N7 F\E;\ /l§ N\< PN /%N/x\\{f
| A\
S A RGPS
H @ Y G S v

0ColA  H0(40mL) F9 1HF-olv|tbx(2,1-f1[1,2,41E&]o}-2,4-t]2(1.64g, 9.70mmol, leq)?] &0l

Lo

shsic.

'H NMR (400 MHz, DMSO-ds) § ppm 7.20-7.06 (m, 1H); ES-LCMS m/z 231.1, 233.1
[M+H]".
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[1044]

[1045]

[1046]
[1047]

[1048]

[1049]

[1050]
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22 7-HER-2 4A-OEIRE-oluurx[2,1-f][1,2,4] EFo}R

7T-BER-1oluthz([2,1-f]1[1,2,4] Eg] o} -2 4-1]-2(2.3g, 8.96mmol, leq), EtsN-HCI(2.47g, 17.92mmol,

2eq) ¥ POC13(132.00g, 860.89mmol, 80mL, 96.07eq)e] EFES HhHE FH oA 135ToA 24417 &<t

WA, WS ERES FEFela JoEo] DOM(6OML)S Hrbslith. EFES WWS(20nlL)®E L,

DOM(60mL < 2) 0.2 FZ3tdth. &3 +7] & A5 (20ml) 2 A3k, Na,S0,2 AxA|7)aL, o3étal 5353k
2R 2]

o}x(2.8g, 8.36mmol, 93.3% F&, 80.0% +%)S zZA
Ao A A8 TEH.

1m o2

7-HER-2 42

]
g woasdon ol A S e

K

v

'H NMR (400 MHz, CDCls) 6 ppm 8.01 (s, 1H); ES-LCMS m/z 267.0, 269.0, 271.0
[M+H]".

A BR-M(7T-BEER-2-FZ2-o|ugx[2,1-f][1,2,4]EFo}F-4-9)-2,3,4,9-H| E&} 30| = 2 - UF-F|H}E-
3-o}ml

E\%}i\}
Br

CH.ON(40mL) 9] 7-B2®R-2 4-tjEz2Z-olu|t}x[2,1-1][1,2,4] ETo}¥(1.5g, 4.48mmol, leq), (3R)-
2,3,4,9-H| Eg}slol = 2 -1H-7}0}=-3-0}71(834.28mg, 4.48mmol, leq) % DIEA(2.32g, 17.92mmol, 3.12mL, 4e
)9 EFES 80TANA 2417 Bk AL, Ws ERES T FHES 53 o)F Ayt A A
4 3 2vlE 739 (PE/EtOAc = 5/191 458 3/17A], TLC: PE/EtOAc = 3/1, Ry = 0.30) AolA AAlste] (3R)-
NM(7-B2r-2-Fa22-o|nt}zx[2,1-f][1,2,4] Eg|o}d-4-Y)-2,3,4,9-H Eg}slo] = 2 -1F7u}ZE-3-0}71 (1. 3g,
2.72mmol, 60.8% =&, 87.5% £E)S A uFEZ F=E35190)

'H NMR (400 MHz, CDCl3) § ppm 7.85 (s, 1H),
7.48-7.42 (m, 2H), 7.32 (d,J= 7.8 Hz, 1H), 7.17 (dt, /= 1.1, 7.5 Hz, 1H), 7.14-7.09 (m, 1H), 6.79
(d,J=8.5 Hz, 1H), 4.94-4.85 (m, 1H), 3.29 (dd, J = 5.1, 15.4 Hz, 1H), 2.99-2.84 (m, 3H), 2.30-
2.23 (m, 2H); ES-LCMS m/z 417.0, 419.0 [M+H]".

494 BR-N[2-EZZ-T-(1-dEAH ) olv|gx[2,1-1][1,2,4] EF o} -4-Y ]-2,3,4,9-H| E&3lo| =2~ 1
FhuhE-3-ob

H
N
a-{N“'@“jm\

p=
NF NN

/RN/N/ /
"

Cl

N,  ®97)8k] EFQomL) 9  BR-MT7T-BER-2-F22Z-outhx[2,1-f][1,2,4] E8]o}x-4-Y)-

2,3,4,9-H Eg}3to)| =2 -1 7F}E-3-21 1 (500mg,  1.05mmol, leq) % EZFE(1-dFAHE)=EUL]
(stannane) (945.69mg, 2.62mmol, 883.83ul, 2.5eq)2] E3+E-o Pd(dppf)Cl,(153.28mg, 209.49 umol, 0.2eq)E

WS, EFES 120CAA 1A B wuslt. EFES sHdel QRS F534n olF A%t
A Ay A2wlE 23] (PE/EtOAc = 5/1AFH 2/17b%], PE/EtOAc/DCM = 1/1/17+A], TLC: PE/EtOAc = 3/1,
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[1055]

[1056]

[1057]

[1058]
[1059]

[1060]
[1061]
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Re = 0.36) AoA AASIY BR-M2-ZF22-7-(1-dEA D) o)uthx[2,1-{][1,2,4] E o} -4-Y
2,3,4,9-€H| Eg}slo| =2 -1[F7HE-3-0}91(160mg, 313.05umol, 29.9% 48, 80.0% +=%)< A uPEZ 4
5313t

'H NMR (400 MHz, CDCls) § ppm 7.9 (br s, 1H), 7.57 (s, 1H), 7.37 (dd, J = 7.7, 14.6 Hz,
2H), 7.25-7.14 (m, 2H), 7.13-6.96 (m, 3H), 4.77 (d, J = 6.8 Hz, 1H), 3.88 (q, / = 6.8 Hz, 2H),
3.52-3.42 (m, 1H), 3.30-3.09 (m, 2H), 2.86-2.71 (m, 3H), 1.33 (t, / — 7.0 Hz, 3H); ES-LCMS m/z
409.2 [M+H]".

59 1-[2-E2=2-4-[[(3R)-2,3,4,9-ElEgElo| =2 -14-FMu1E-3-L ] opr] =] o] M T} [2,1-1][1, 2,41 E o}
-7-d ol eh=

NZ =N
cs’J%N’N\ﬁ

G

DCM(15mL) 59 (BR)-M[2-F22-7-(1-olEARd)oln|t}Z[2,1-f][1,2,4]Eg]o}{-4-L]-2,3,4,9-H| E&}3}o]
Ei—w—a}u}i—s—o}uwsooﬂ]g 586.96 umol, leq)® &Moo HCI/MeOH(4M, 1mL, 6.8leq)E #H7}slict. E3&
S 25Tl 1A7F EeF wukskeitk. TLC(PE/EtOAc = 2/1, Ry = 0.35)E Wr$o] 94AHUSS HolFQdy. &£

B8 &390, o3k A8 EtOAc(20mL) S H7Fsta, E3 44 NaC0, S8 o @ pll 7 A 82 =3151%)

o, E3ES EtOAc(20mLx2)Z2 FE3IATE. T3 7] T8 D4 (50mL)ZE A 3sEaL, Na,SO,.2 AXA7]a, o

s} TE35h 1-[2-2F22-4-[[(3R)-2,3,4,9-H E&sto| = 2 -1/-7M}E-3- Jo}r] = ] o] H] Tk [ 2, 1-

2, 41 Egold-7-d Jol B} = (250mg, 525.17 pmol, 89.5% &, 80.0% ¢%)S 4 1 EZ FE53}9 T},

'H NMR (400 MHz, CDCl5)

J ppm 8.00 (s, 1H), 7.80 (br s, 1H), 7.38 (d,J = 7.6 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.10 (t, J =

7.1 Hz, 1H), 7.07-7.01 (m, 1H), 6.97 (d, J = 8.1 Hz, 1H), 4.82 (br s, 1H), 3.23 (dd, J = 4.9, 15.7

Hz, 1H), 2.96-2.77 (m, 3H), 2.68 (s, 3H), 2.24-2.16 (m, 2H); ES-LCMS m/z 381.1 [M+H]".

6t 1-[2-(5-EF L. 2-3-¥Fd)-4-[[(3R)-2,3,4,9-E EF3o| =2 -1 FHHlE-3-L Joln]| =] o]m|px[2,1-

£111,2,4] Eo}R-7-4 9 €)=

H
i

e
)
.‘3///\1&\5 -
F\r;f\ﬁ/"“\\N,N\f\
L§NJ o}

Ny, E9718ke] 1,4-t]=A4H(12ml) 2 H,0(3mL) &9 1-[2-ZF2=2-4-[[(3R)-2,3,4,9-E| Eg}slo| =21 F}u}Z=-3-

dJotr| e Jolm| vz [2,1-f]1[1,2,4] EF ol -7-L ] ol E}+=(230mg, 483.15umol, leq) ¥ (5-ZFL=2-3-IF4)
HE2H(204.24mg, 1.45mmol, 3eq)d EFEo| C(Csy005(472.26mg, 1.45mmol, 3eq) % Pd(dppf)Cl, (17.68mg,

24.16umol, 0.05eq) & H7F8FAtlh. EES ARSI 110TColA 1AZE B¢t vlo]a 2w} slol A ksl gict,
TLC(PE/EtOAc = 1/1, R; = 0.35)& Wrgo] 2SI SS HAFAet. E3Ed H00GnL)E 7bskar, EA(30mL X

DR FEIAT. #3777 & w53 FAES F53a o5 EFHE TLC(PE/EtOAc = 1/1, Ry = 0.35)&
QA 1-[2-(5-FF22-3-929)-4-[[(3R)-2,3,4,9-H E&}3}e| E2-1/F7M0FE-3-< |opr| = [ o] v T} [ 2, 1-
f1[1,2,41Eglo}A-7- ol E} = (130mg, 235.58 pmol, 48.8% F&, 80% %)< A uygERZ FE5319 0},
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'H NMR
(400 MHz, CDCls) 6 ppm 9.36 (s, 1H), 8.53 (d, J = 2.7 Hz, 1H), 8.30-8.22 (m, 1H), 8.08 (s, 1H),
7.89-7.79 (m, 1H), 7.40-7.38 (m, 1H), 7.27 (d, J = 8.1 Hz, 1H), 7.13-7.08 (m, 1H), 7.07-7.01 (m,
1H), 6.91 (d, J = 8.1 Hz, 1H), 4.96 (br s, 1H), 3.29 (dd, J = 4.4, 15.2 Hz, 1H), 2.97-2.84 (m, 3H),
2.81 (s, 3H), 2.33-2.20 (m, 2H); ES-LCMS m/z 4422 [M+H]".
TEA (19)-1-[2-(5-FF 2 2-3-H Y )-4-[[(3R)-2,3,4,9-Bl ET}3lo| = 2 -1 7} &-3-Q Jo}m| = ] o] H] T} =
[2,1-1][1,2 41 Ego}R-7-L ] && (I-42a) € (1R)-1-[2-(6-FEF 2 Z-3-9FH)-4-[[(3R)-2,3,4,9-H E}3}
o|EZ-17htE-3-dlom e Jolu vk [2,1-f1[1,2,4] E&] o} A -7-L ]| & (I-42b))

/;[R} Y H® C/LF};}

e/

F\(:f: )\ F Jc: - f\

HO

/

MeOH(10mL) 2] 1-[2-(5-&F 2 =-3-T2d)-4-[[(3R)-2,3,4,9-H Eg}sto] =2 -14-7Fu}E-3-4 Jolr] = ] o] H] T}
Z[2,1-f1[1,2, 41 E&) o} A -7-A ] ol E}+=(130mg, 235.58 umol, leq)®] &Moll NaBH,(71.30mg, 1.88mmol, 8eq)=
Bawg Arlslart. EFES 25CoA 158 FoF wwalgdtd. TLC(PE/EtOAc = 1/1, R; = 0.3)= ¥k2o] ¢4

NI
ofj
o

RS BT, HO020mL)el o8] Ed&=S FA71aL, EtOAc(30mLx3) = FEatitt. ek 771

A

i)

A4 (50mL) 2 Al F kAL, Na,S0,= AEA7]aL, o3star sFato] olE&s F53ka o5 38 HPLC(AR:

Boston Prime C18 150%30mm 5:m; ©]SAF: [2(0.04% NH; Hy0+10mM NHHCO;)-ACNT; B%: 50%-80%, Smin)ell <]3f

AA F FAAZRAA oTEl 2™ (18.53mg, 41.78umol, 17.8% F&, 100% i, SFC: R, = 4.780, ee =
=

30.1 -
50w

99.96%, [a] = -88.261 (CHCl;, ¢ = 0.030g/100mL))E WA 1

'H NMR

(400 MHz, CDCls) 6 ppm 9.33 (s, 1H), 8.55 (d,.J — 2.5 Hz, 1H), 8.27 (d, ./ — 9.5 Hz, 1H), 7.93 (br
s, 1H), 7.49-7.40 (m, 2H), 7.32 (d, J = 8.0 Hz, 1H), 7.16 (t, J = 7.3 Hz, 1H), 7.12-7.06 (m, 1H),
7.02(d,J=7.8Hz 1H), 541 (d, J/ = 6.0 Hz, 1H), 4.98-4.96 (m, 1H), 3.80 (br s, 1H), 3.30 (dd, J
— 4.6, 152 Hz, 1H), 3.03-2.82 (m, 3H), 2.39-2.16 (m, 2H), 1.76 (d, J = 6.5 Hz, 3H); ES-LCMS
m/z 444.1 [M+HT";
A o] 9 m 2 238 HPLC(AE: Agela Durashell C18 150+25 5u; ©]52F: [2(10mM NHHCO)-ACN]; B%:
429%-72%, 9min)el <J3 ThA] AT T FAAZRAA YA o dE 27 (19.20mg, 42.98umol, 18.3% F&,
99.3% 4%, SFC: R, = 4.509, ee = 100%, [al”) = -1.514 (CHCl, ¢ = 0.031g/1000L))E WA nHEZ 4
el

'H NMR (400 MHz, CDCls) d ppm 9.29 (br s, 1H), 8.49 (br s, 1H),
8.21(d,.J = 9.0 Hz, 1H), 7.84 (br s, 1H), 7.43-7.33 (m, 2H), 7.26 (d, J — 7.6 Hz, 1H), 7.10 (t, J —
7.3 Hz, 1H), 7.04 (d, J — 7.1 Hz, 1H), 6.90 (d, J — 7.3 Hz, 1H), 5.36-5.33 (m, 1H), 4.93-4.90 (m,
1H), 3.48 (m, 1H), 3.25 (d, J — 15.2 Hz, 1H), 2.98-2.79 (m, 3H), 2.34-2.14 (m, 2H), 1.69 (d, J —
6.4 Hz, 3H), ES-LCMS m/z 444.1 [M+H]".

AA e 46
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[1070]

[1071]

[1072]

[1073]
[1074]

[1075]
[1076]

[1077]
[1078]

[1079]

[1080]
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e [-439 A
HN " on

A
U‘“ﬁ

4 we:

j N
f\. /\N/N\‘\ NAN/N
HoN OH i i
F /i\\\\ o N . Lo e
R N N R
! DIEA I ' 3
= . . H e
\N/ 4 \N// s /

194 3-[[2-(5-ZF e =2-3-HgF4d)-8-0|A=Z2H-Hz&HZEE[1,52a][1,3,5]Ed o} -4-d ol = | Z 2 F@-1-&
(1-43)

[-PrOH(10mL) 59| 4-F22-2-(5-FFL=E-3-9gd)-8-o]ax2d-H &= [1,5-a][1,3,5] EFo}x1 (50mg,
161.46 pmol, leq), DIEA(41.73mg, 322.92pmol, 56.25u0, 2eq) % 3-o}u|:=X 2 H-1-2-(13.34mg, 177.61u
mol, 13.70u, 1.1leq)9] EFES 70ToA 1043t FoF wwteldnl. EdES FHste] &S F535a o
£ A87F A Ay g2vbE 38y (PE/EtOAc = 5/191 458 1/17}%] PE/EtOAc/DCM = 1/2/2744], TLC: PE/EtOAc
= 2/1, R = 0.25) AollA AAF 3-[[2-(5-ZF e 2-3-ad)-8-o|Axad-Ta}Z=2[1,5-a][1,3,5]Eg o}
Zl-4-d Jobu] (= | Z 2 -1-2-(27.46mg, 83.12umol, 51.5% &, 100% <5)S WA THEZ FEFQIT.

'H NMR (400 MHz, CDCl5) 6 ppm 9.48-9.42 (m, 1H), 8.53 (d, J = 2.9 Hz, 1H), 8.42-
8.35 (m, 1H), 7.87 (s, 1H), 7.04 (brs, 1H), 3.94 (q, J = 6.3 Hz, 2H), 3.83 (q, J = 5.5 Hz, 2H), 3.26
(td, J = 7.0, 13.9 Hz, 1H), 2.39 (t, J — 5.1 Hz, 1H), 2.04-1.94 (m, 2H), 1.38 (d, J — 6.8 Hz, 6H);
ES-LCMS m/z 331.2 [M+H]".

AAle] 47
3gE -44a9 A
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[1081]

[1082]
[1083]

[1084]
[1085]

[1086]
[1087]

[1088]

[1089]
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R RERE

Cr,ori
HN*‘"

&i
/i\\ N o
o~ -
YUY U
BN N \N/\z

\O/ DIEA - g /E /k L\))\ .

N t44a 7

4-[[2-(5-EF 9 2-3-¥Td)-g-0o] A 2H-HFE=2[1,5-a][1,3,5]EF| o} W -4-L Jo}u] =] Alo| S =84t

[-PrOH(10mL) 59| 4-F22-2-(5-FFLE-3-9gd)-8-olax2d-Te}E=[1,5-a][1,3,5] EF o} (70mg,

235.40 umol, leq)d] &9 4—o}n1w}o]ﬁii‘&%(32 53mg, 282.49umol, 1.2eq) 2 DIEA(152.12mg,

1.18mmol, 205.02u0, 5eq)E H7IstFth. EFES 70TolA 12417 F<F wukaic), whs EFES 5530

FAES F53 olE 3 & HPLCUCT =7 ; deé. Agela ASB 150#25mm#5um; ©]%&4: [E(0.05% HC1)-ACNT;

Bhb: 51%-81%, 8min)ell <J3 HAg F FAANZAA 4-[[2-(5-FFLE-3-9 g )-8-o|AX2H-T L= [1,5-

all1,3,5]Eg o7 -4-Q Jo}n| = A}o] 2 3 AFS-(43.33mg, 97.73umol, 41.5% &, 100% <%=, 2HC1)S =AY
I1YPER F5IUT.

'H NMR (400 MHz,
CDsOD) 6 ppm 9.46 (s, 1H), 8.80-8.74 (m, 2H), 7.99 (s, 1H), 4.35-4.26 (m, 1H), 3.71-3.62 (m,
1H), 3.30-3.23 (m, 1H), 2.17 (d, J = 11.0 Hz, 2H), 2.08 (d, J = 11.5 Hz, 2H), 1.72-1.60 (m, 2H),
1.58-1.47 (m, 2H), 1.41 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 371.3 [M+H]".

A 48
3 1-459] FA

i —~N
N N N

\Cj)%\

1-45
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[1090]

[1091]
[1092]

[1093]

[1094]

[1095]
[1096]

[1097]
[1098]

SIS

R RERE

X
N
NF N Q
A ; /i \N \\
HoN = | — 1
’l/\\\\‘/F 2N Hy j\ Sy )
! | w . NHz -
i N ) AN -
SN €+8,120°C, 12 h NN DIEA
»
N7
AH
/,-’

19t N'-(2-9] 2 D)ol g-1,2-T] o}l

T
\N 2 /\\/,NHQ_

TZ

10-2021-0110566

2-Z2F 9 2y 2| (5g, 51.50mmol, 4.42mL, leq) % of&k-1,2-t]o}7l(2.79g, 46.35mmol, 3.10mL, 0.9eq)2] &%
S 120CoAM 12A12F BoF wdtalith, whg- EgHEo] EtOAc(50mL)E F7Fslar 25Tl A 44)7F 5ot wnkslsd
o}, FetlS Pt TP ES $H¥3ta, EtOAc(10mLx2)E AA3ta, HF3slel] Aaste] N'-(2-F )l e
1,2-t]o}¥l(3.7g, 2. 70mmol, 5.2 &, 10% =%=)& WA 1dE2 F5T.

'H NMR (400 MHz,
DMSO-ds) d ppm 7.96 (d, J= 4.0 Hz, 1H), 7.35 (t, J= 6.9 Hz, 1H), 6.58 (br s, 1H), 6.46-6.43 (m,
1H), 3.34-3.30 (m, 2H), 2.53-2.51 (m, 2H); ES-LCMS m/z 138.1 [M+H]".

2Al: N-[2-(5-EFL=-3-¥TY)-8-0o|Aa==2H-9FHZE=Z[1,5-al[1,3,5]Eo}F-4-& |-N(2-H L) ol &t~

1,2-to}ql (1-45)

NH

-

E =/ i \N S
“\\N -

~PrOH(5mL) F2] N'-(2-32)d)olgh-1,2-t]o}11(483.51mg, 352.46 pmol,
3-vlgg)-8-olaxed-vatE=2[1,5-a][1,3,51 E2]o} (90mg, 293.72 pmol,
1.47mmol, 255.80ut, 5eq)E #7FsIqlth. E3FES 70TCAA 1247 5 wkekade). whg
o, 3 ES 38 HPLCHCI Z=4; ZAH: %

55%, 8min)ol <93 AT F FAARAA N-[2-(-ZF
all1,3,5]1Ed] o} -4-< |-N-(2-3] & d ) ol k-1, 2-T] o} 1 (29.84mg, 57.87 umol,
DS 3N 1PER %6}5&3}.
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1.2eq) ¥ 4-F22-2-(5-FF

leq)o] g&o] DIEA(189.80mg,
ZES

=~

FEs TN

Agela ASB 150#25mm#5/m; ©]5%F: [E-(0.05% HC1)-ACN]; B%: 25%-
¢ 2-3-7g4)-g-o)l A~z 2d-1agE=2 (1,5
19.7% &, 97.3% <=,

3 HC



[1099]
[1100]

[1101]

[1102]
[1103]

[1104]

[1105]

[1106]
[1107]

[1108]
[1109]
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'H NMR
(400 MHz, CD;0D) & ppm 9.42 (s, 1H), 8.88 (s, 1H), 8.83-8.78 (m, 1H), 8.04 (s, 1H), 7.86-7.77
(m, 2H), 7.04 (br s, 1H), 6.85 (t, /= 6.7 Hz, 1H), 4.11 (t, J = 5.6 Hz, 2H), 3.83 (t, J = 5.6 Hz, 2H),
3.30-3.23 (m, 1H), 1.40 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 393.3 [M+H]".

A A4 49
3FE [-44be] A

wOH
AN :
,;f*\ N
N j:\ \
\N J

I-44b

44 e

WwOH
C‘ AO
{;J\ N AN Hi
N

WOH
NN u PY
i 5 7 Ny N
Fu 2 /K A N N NT
r TN AN NS
. DIEA | N
N - —_—
N 1-44h

194 4-[[2-(5-EFL.2-3-¥gd)-8-o|AZx2d-¥&FE=E[1,5-a][1,3,5] EZ|o}R 4~ [o}n| =] Alo]E =4
< (I-44b)

[-PrOH(2mL) &9 4-F22-2-(5-FFQE-3-9gd)-8-o]ax2H-H &= [1,5-a][1,3,5] EF o} (60mg,
195.81umol, 1leq), 4-ofu|:=Alo]E2IMAL2(22.55mg, 195.81pumol, leq) 2 DIFA(75.92mg, 587.43 pmol,
102.32u, 3eq)®] EFES 60TAA 4417 St antalleh. vhg EFES st sFstd A5 F5
3ol o= 38 HPLC(ZHH: Agela ASB 150%25mm#5um; ©]&7F: [E(0.05% HC1)-ACN];B%: 52%-82%, Smin)oll <]
3 AASAT. HEHEE 2 S FAURFRAA 4-[[2-G-EFE-3-¥EY)-8-olaZ 2 d-vgER[],5-
all1,3,5]Ego}zl-4-9 Jo}m| 1] A}O]%izw%(swzmg, 87.79umol, 44.8% &, 100.0% <%, 2HC1)S 2

4 ngEE FEake.

'H NMR (400 MHz,
CD;0D) 6 9.39 (s, 1H), 8.55 (d, J = 2.7 Hz, 1H), 8.53-8.47 (m, 1H), 7.96 (s, 1H), 4.39-4.29 (m,
1H), 4.00-3.90 (m, 1H), 3.27-3.22 (m, 1H), 2.04-1.94 (m, 2H), 1.93-1.76 (m, 6H), 1.39 (d, J=7.1
Hz, 6H); ES-LCMS m/z 371.2 [M+H]".

AAle] 50
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[1110] e 1-479 ¥4

ZI

HN
N

F. Z i S
o |
N
[1111] 1-47
[1112] A uhg-4:
H
O ¢\
AT HN C
DIEA FN{T)%N .
SADS
[1113] N 147
[1114] 194: (39)-M[2-(5-EF 2 =2-3-HF4d)-8-olAx=d-0 &= [1,54][1,3,5]Eg| o} -4-9]-2,3,4,9-HEZ}

dto| = 2-1-7HaHE-3-okql (1-47)

H
H .’\;Q ‘%}

N/ NA\J
[1115] S )\
[1116] ~PrOH(10mL) 9] 4-F22-2-(5-FF2=2-3-¥g|d)-8-0olx2x2d-vZF=[1,52a][1,3,5]E|o}7 (150mg,

484.38 umol, leq)®] &Mo DIEA(313.02mg, 2.42mmol, 421.8540, 5eq) = (39-2,3,4 9—EﬂEE‘r5}0]‘:i—IH—7}
BFE-3-0}71(94.73mg, 508.60 pmol, 1.05eq)<S H7IetHth. TFES 60ToA 1A7F Bt wwkselic, vk&-

FES E23lo] AAES FEFT o] S MeOH(5mL)o| 718t 20T A 302 FQF wukelgdr)t. 32 o%ﬁr
star e Ao]IE MeOH(100mL)oll &afA|7]aL 70Col A 158 < muksloich. o]oj A, &AS 233} .%OEJ
HAxo o8] 60CAA 1A T FFd] (39)-M[2-(5-Z2F o 2-3-¥gd)-8-o|ax2d-"g=Z([],
all[1,3,5]Eg|o}-4-91-2,3,4,9-8| Eg}slo]| = 2 -1 7FupE-3-0}71(111.58mg,  252.73umol,  52.2% 4%
100.0% =%, [a]”) = -17.220 (MeOH, ¢ = 0.050g/100m.))< M4 u&E7 F=3519c

'H NMR (400 MHz, CDCl3) 6 ppm 9.52 (s, 1H),
8.56 (d, J = 2.8 Hz, 1H), 8.49-8.42 (m, 1H), 7.88 (s, 1H), 7.85 (s, 1H), 7.48 (d, J = 7.8 Hz, 1H),
7.35(d, J = 8.0 Hz, 1H), 7.22-7.16 (m, 1H), 7.15-7.10 (m, 1H), 6.71 (d, J = 8.0 Hz, 1H), 4.97 (m,
1H), 3.45-3.24 (m, 2H), 3.08-2.91 (m, 3H), 2.46-2.27 (m, 2H), 1.41 (d, J = 6.8 Hz, 6H); ES-LCMS

[1117] m/z 442 2 [M+H]".

[1118] AAl4 51
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[1119]

[1120]
[1121]

[1122]
[1123]

[1124]

[1125]

[1126]
[1127]
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3138 1-48a, 1-48b & I-48¢c9 A

HNS # HN N HN N
Ng\:}ﬁw\ N/\ N NZ\N"N\
P \,/LKEN/E::? = /J%N)\( F\/Yi\!\! \\
T - T -
1-48a 1-48b I1-48¢
A g4
. 9

/!\ N E ?'K HN #
NTTONTTY HoN F )\
& ] )\) NT N"‘E\i
N S DIEA . N /!\>
% l /}\ h\f/\\// \N \\

X

N

TN HN

_nesre )\ " bY
N7 ‘\i/ // N,«I\!

\//j/L ﬁ)\ )\

{-48b
194 2-(5-EFL2E-3-92d)-8-olAZ 2 N[(2R)-HEZH-2-d ]9 HE&Z[1,5-a][1,3,5] Eo}7-4-o}H]
(I-48a) € 2-(5-FEF L 2-3-9Td)-8-o|AZZH-N[(29)-HEZA-2-4]19F&E=Z[1,5-al[1,3,5]EF| o} -4~

o}7l (I-48b)
HJr\iCQ H!;i

N N//’“\NMN

'“;" b, 3
F\f’\\’ \ F\\;/;Y%N T,
2 i
N 4 \N/

~PrOH(10mL) F9] 4-F22-2-(5-ZFL2-3-¥gd)-8-o|AZ2IA-9gF2[1,5-al[1,3,5]E& o}z (150mg,
484.38 umol, leq), EIEZHH-2-0}7(88.97mg, 484.38umol, leq, HCl) 2 DIEA(187.8Img, 1.45mmol, 253.11
©, 3eq)®l E}ES 60ToA 12A12F &< wkelgict, v Z3ES 25CE W4sta AFsgitt. 18 &S
~PrOH(10mL) 2 AlZ kol 7Hetslell AZAIZAY. o ES 712 SFC(Z 7 DAICEL CHIRALPAK AD-H (250mm+*30mm,
Sum); ol&4: [0.1% NH;H,0 IPAL; B%: 30%-30%)°l oJ3] #ejste] I3 1 9 H3 28 F5330t. ol Ja

stE 7Astd s53te] eSS 53t ol TAIAIA ATHE 2™ (49.73mg, 123.56 pmol, 25.5%

26.6

5
&, 100.0% =%, SFC: R, = 4.600, ee = 99.758%, [a] p = +13.824 (CHCl;, ¢ = 0.106g/100mL))E A4
&)

'H NMR (400 MHz, CDCl3) 6 ppm 9.50 (s, 1H), 8.55 (d, J = 2.8 Hz, 1H),
8.47-8.39 (m, 1H), 7.87 (s, 1H), 7.21-7.12 (m, 4H), 6.62 (d, J = 7.6 Hz, 1H), 4.85-4.73 (m, 1H),
3.40 (dd, J = 5.2, 16.4 Hz, 1H), 3.34-3.24 (m, 1H), 3.14-3.02 (m, 2H), 2.98 (dd, J = 8.4, 16.4 Hz,
1H), 2.40-2.31 (m, 1H), 2.08 (dtd, /= 6.4, 9.2, 12.8 Hz, 1H), 1.42 (d, J = 7.2 Hz, 6H); ES-LCMS
m/z 403.2 [M+H]".

FEtaL o]E TAURAA YA oldE] 2.7 (49.48mg,

o

ol ¥=9 UMAE Hdstel s=Hst] FolE

- 162 -



[1128]
[1129]

[1130]

[1131]

[1132]

[1133]

[1134]

[1135]
[1136]

[1137]
[1138]
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26.6

122.94umol, 25.4% 4%, 100.0% &%, SFC: R, = 4.931, ee = 98.946%, [al p - -18.677 (CHCl;, ¢ =
0.110g/100mL) & A 1P EZ F5315 ).

'H NMR (400 MHz, CDCls3) 6 ppm 9.53-9.47 (m, 1H), 8.55 (d, /= 2.8 Hz, 1H),
8.49-8.38 (m, 1H), 7.87 (s, 1H), 7.20-7.12 (m, 4H), 6.62 (d, J= 7.6 Hz, 1H), 4.87-4.73 (m, 1H),
339 (dd, J =52, 16.0 Hz, 1H), 3.30 (td, /= 7.2, 13.6 Hz, 1H), 3.13-3.02 (m, 2H), 2.98 (dd, J =
8.4, 16.4 Hz, 1H), 2.40-2.31 (m, 1H), 2.13-2.01 (m, 1H), 1.42 (d, /= 7.2 Hz, 6H); ES-LCMS m/z
403.2 [M+H]".
AA o 52
338 [-499 FA

OH

HN

U**Nﬁ

4 e

o]

4 OH .
\‘/w
i H, N\/]\ - ;
(OOH

S, HN LAH HN
— DI EA N 2\ N
\“M' /‘\ - >
1 F. 1 e
\[ I/ i N
e )
™ N 149

1940 3-[[2-(5-ZF ¢ =-3-1Fd)-8-o|AxzH-HFE=Z[1,54][1,3,5]Ed oA 4-gJo}u| = ]-2-E-Z =2
3k

~PrOH(5mL)  F9] 4-F22-2-(5-ZFL2-3-¥Yd)-8-o|AX2A-FHERZ[1,5-a][1,3,5] E] o}z (200mg,
658.87umol, 1leq)e] &Ml DIEA(85.15mg, 658.87 umol, 114.76x0, leq) %L 3-o}u|=-2-vE-X 23tk
(71.34mg, 691.82pmol, 1.05eq)= A7IsIAH. EFES 60TColA 1AZE 59 Wik Th, vk za%% -
st 3-[[2-(5-EF2-3-Td)-8-o| AL 2 H-HetEZ[1,5-a][1,3,5] Eg]o}-4-d Jolr| = |-2-H & - 2 3}
AF(240mg, 470.80umol, 71.5% &, 70.3% +%)S A nPER FEIPOH o= IR Xéﬂ]ovl 23l ok
= SANA ARE-EEAT.

'H NMR (400 MHz, DMSO-ds) 6 ppm 9.38 (t,
J=14Hz, 1H), 8.96 (s, 1H), 8.72 (d, J= 2.8 Hz, 1H), 8.45-8.39 (m, 1H), 8.12 (s, 1H), 3.56 (m,
1H), 3.20 (m, 1H), 3.08 (d, J = 7.3 Hz, 1H), 2.96-2.90 (m, 1H), 1.35 (d, J = 6.8 Hz, 6H), 1.15 (d,
J=7.3 Hz, 3H); ES-LCMS m/z 444.2 [M+H]".

2t 3-[[2-(5-EF 2 =-3-Hd)-8-0|AZ2d-HFE=Z[1,5-a][1,3,5]ETo}A4-g Jo}n| = ]-2-vE-Z =
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[1139]
[1140]

[1141]
[1142]

[1143]

[1144]
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#-1-& (1-49)

OH
Hr\éj/

l\’[\'

.

THE(10mL) &9  3-[[2-(5-FF 2 2-3-Fgd)-8-o|Ax e d-ue}L=2[1,5-al[1,3, 5] Ee]opzl-4- o] 1= |-
2-v| e - 2 32 (240mg, 470.80 pmol, leq)e] &HS 0C=E WJZA)7]aL LAH(89.33mg, 2.35mmol, Seq)E -
B Fxatd AUkt ERES 55 Fxstel 0TelA 2A17F FF kst =(0. 5mL) 2 10% NaOH
2 (0.5mL)& WHE ZFHEOl HFSIGITE. ololM, &(0.5ml)& 7] EFHECl Hrbeta 158 FF wukskgict.
EdES ofdeta AY AolAE THF(mLx2)2 AHAG. & §7] & sFote] Fof2& F58aL o]

& HPLC(HCl =7; ZAH: Agela ASB 150+25mm#5um; ©]524F: [2(0.05%HC1)-ACN]; B%: 52%-82%, 8min)ol
3l ATt %ﬂo}L Bye FAARAA 3-[[2-G-ZFe=z-3-7gd)-g-olaxzd-JgEZ[],5-
[1,3,5]5310 A-4-L Jo}m] 2—ﬂ1%—ii{¥—1—%(61.3mg, 146.89 pmol, 31.2% 4§, 100.0% <%, 2HC1)S
g t}.

e

O ot oko

I\
—

H
S

k]

oft

i

HU
Jl‘l =
?9 rud

5}

'H NMR (400 MHz, CD;0D)
J ppm 9.49-9.41 (m, 1H), 8.70-8.62 (m, 2H), 7.98 (s, 1H), 3.83-3.65 (m, 2H), 3.64-3.54 (m, 2H),
3.30-3.24 (m, 1H), 2.16 (d, J = 6.4, 12.8 Hz, 1H), 1.41 (d, J = 7.0 Hz, 6H), 1.06 (d, /= 7.0 Hz,
3H); ES-LCMS m/z 345.2 [M+H]".

AN 53
338 [-509 A

H
N
HN
o N
N N -
F S
=4 \N >
- | NH
N
1-50
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[1145]

[1146]
[1147]

[1148]
[1149]

[1150]
[1151]

[1152]
[1153]
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R RERE

: . - RPN |
F\\i///\ : . N Boc F- / i \_N )XB
H E N
AN

NZONTN L POCI /T )\ o
” ~ | - ————f R i
lr\(/,, ~Sy > oo 2 Xy “.\\ ‘>
-

N | - L | DIEA
Sy '
N \Boc N \Boc
8 &
HN 7\ ~Oj\% \
HCIMEOH Hl .
B
= N
NZNT
N N B
s I NH
N 150

1A tert-38 3-[(D)-[olv=-(5-EF o 2-3-v )W Ed]o}u|=]-2,4,6,7-H EZIo| =20 EZ[4,3-
c]dPd-5-71E Aol E

NH, N,N\
F P \NAO

N \Boc

EFel(20nL) F9 oY 5-FEF Q2 H-3-7Hg 20| Ho] E(742.88mg, 4.20mmol, leq)e] &Ml tert-HE
3-otm|=-2,4,6,7-H Edtsto| =2y etE 2 [4,3-c] ¥ gD -5-7F5 A P o] E(1g, 4.20mmol, leq)E H7lsh3itt. &
=S 10TAA 1243 5k anbsliny. E3HES e8] o= F533lh. o=l PE/EtOAc(5/1,
S0mL)E F7FehaL, 25TelA] IARE eot swntstglh. Zefe]& of#stal, Al°laE PE(30nL>x2)= AA sk,
Hata AFstel A2AA rert-F9 3-[(D-[oh]=-(5-EF L 2-3-v D) e |opn]=]-2,4,6,7-H| E}5}o]
=29 8E2[4,3-c] 9 P-5-7H 8 o] E(1.3g, 3.5lmmol, 83.6% &, 97.3% wX)E WA nFEZ F53
Aom ol FrhR AASA B v Al ARSI

]:J

"H NMR (400 MHz,
DMSO-ds) d ppm 12.20 (s, 1H), 9.04 (br s, 1H), 8.67 (d, /= 2.7 Hz, 1H), 8.18 (d, J = 9.0 Hz, 1H),
435 (s, 2H), 3.61 (t, J = 5.7 Hz, 2H), 2.78-2.57 (m, 2H), 1.43 (s, 9H); ES-LCMS m/z 361.2
[M+H]".

2% A : tert-B8  9-(5-Z=29 7 -3-3]7]|d )-4-3}0| == A|-8,10-t) o] B - F £ [2,3]H F=2[2,4-
cll1,3,5]Eg oA -9-71 2 A7 o] E
OH

F. Nf//\N,N\ IR
WLEMJ{>

.. N

N Boc
THE(15mL) 3! 1,4-"5AH(15ml) 59 tert-%9  3-[(D-[oh]e-(5-FF 2 =-3-v g &)l Jopm] ] -

2,4,6, 7-H Eg}sto| =2y e} E [4,3-c] ¥ g H-5-71 22 # ] o]E(600mg, 1.62mmol, leq)d] £dd EFxE2A
(480.71mg, 1.62mmol, leq) 2 DIFA(418.72mg, 3.24mmol, 564.31ul, 2eq)S H7}ettt. EFES 80TCA 2
AIZE sob wgkeRglth. Rk EES st sFete] FoES F5aL ol Al Ayt A FEntE Y
9] (DCM/MeOH = 10/1, DCM/MeOH = 10/1, R = 0.29)°] <8 AAsA tert-%8 2-(5-FF 2 2-3-729)-4-3}

O] =ZA]-8 10-H3to| =2 -7 = [2,3]9E2(2,4-c][1,3,5]Ed o} -9-7} 54 g o] E (180mg, 335.42
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[1155]

[1156]

[1157]

[1158]
[1159]

[1160]

[1161]

[1162]
[1163]

ZIHSd 10-2021-0110566

mol, 20.7% 4&, 72% wvX)& N NP EZ F533T).

'H NMR (400
MHz, CDCls) 6 ppm 9.25 (br s, 1H), 8.66-8.43 (m, 1H), 8.33 (br s, 1H), 4.68 (m, 2H), 3.78 (m,
2H), 3.02-2.77 (m, 2H), 1.51 (br s, 9H); ES-LCMS m/z 387.2 [M+H]".

38 4-222-2-(5-ZF 0 2-3-¥d)-8,10-tdlo)| =2~ =[2,3]9ZF=2[2,4-c][1,3,5] EF o} A -9-
FHEA G ol E

E20(15mL) 59 rert-%F4 2-(5-ZFQ 2-3-1 g Y )-4-3lo]| == A]-8,10-t lo| = 274 ] = [2,3] v et E =
[2,4-c][1,3,5] Ed]o}xl-9-F} A g o] E (150mg, 279.52umol, leq)e] &do] POCL;(428.58mg, 2.80mmol,
259.75u0, 10eq) = DIEA(361.26mg, 2.80mmol, 486.87uxl, 10eq)E H7lslglth. EIES 130°ColA 2417+ BoF

SR, WS EEES 0CE WA Z]aL, EtOAc(100mL)Z 34 star, 27k 18% 54 KoHPO,  3H,0(20mL) =

FHAHY. A4S B35t EtOAc(30mL X 3) & FE3IATE. 7] T& 4 Goml) 2 A&k, Na,S0,2 =
A 713, AFetar, 7eksle] w28t tert-FE 4-F2Z2Z-2-(5-ZF 2 2-3-984)-8,10-t 0| E 27T B &
[2,3] Aﬂ}é—i[z 4-c][1,3,5] E] o} -9-FHE A o] E(113mg, 23 E FA 1P ER F531501 o= F7}
2 AASIA] &3 o Tl A AFE-SFA T

"H NMR (400 MHz, CDCl3) 6 ppm 9.49 (s, 1H), 8.63 (d, J = 2.8 Hz,
1H), 8.44 (d, J = 9.3 Hz, 1H), 4.80 (m, 2H), 3.86 (m, 2H), 3.07-3.04 (m, 2H), 1.52 (s, 9H); ES-
LCMS m/z 405.1, 407.1 [M+H]*.

494 2-(5-EF22-3-9349)-4-[[(3R)-2,3,4,9-H E&3lo| =2 -1 7} E-3-Q | o}H| = ]-8,10-T) &lo| =& -
T EE[2,319F=E21[2,4-c][1,3,5] Eg]o}r -9-F1E- A P o] E

N
ﬂ\:““@ 7\
;\ija}\N, N ==

L}”\N /) N\”‘
Boc

FPrOH(10mL)  ZF9  tert-%9 4-FR2-2-(5-Z2FQ2-3-¥2|d)-8,10-t3lo| =2-7/Fv 2 = [2,3] v ==
[2,4-c][1,3,5]Ed o} -9-7 = A7 o] E(113mg, 279.13umol, leq)d &) DIEA(108.23mg, 837.40pmol,
145.8610, 3eq) 2 (3R)-2,3,4,9-H|Eg}slo]| =2 -1/F7Fr}2-3-0171(51.99mg, 279.13 umol, leq)S FH7}skaith.
ESES 60ColA 2417 B¢ wwreldth. TLC(PE/EtOAc = 2/1, Ry = 0.17)= &% A87 A9 o 3
o] A9t A Aol FAHAZS BAFUL. RS EFES gdstd 53t FAES 535 o8 Y A
7} A ARvE 23 (PE/EtOAc = 1/091A %8 1/17bA], TLC: PE/EtOAc = 3/1, Ry = 0.17)° ola] AA|s}o]
tert-F9  2-(5-EF 2 =2-3-TY)-4-[[(3K)-2,3,4,9-H| Eg}3fo] =2 -1F-7MHE-3- Jo}m| 1= ] -8, 10-T] 3l o] =
2792 %[2,3]19FER[2,4-c][1,3,5] Eg]o}R-9-7HE- A o] E(80mg, 124.05pumol, 44.4% &, 86% <
5)E 3N P ER FEIU.

"H NMR (400 MHz, CDCl3) 6 ppm 9.49
(s, 1H), 8.57 (d, J = 2.8 Hz, 1H), 8.44 (d, J = 9.3 Hz, 1H), 7.94 (s, 1H), 7.47 (d, J = 7.8 Hz, 1H),
7.35(d, J = 8.0 Hz, 1H), 7.22-7.09 (m, 2H), 6.67 (d, J = 7.0 Hz, 1H), 5.04-4.85 (m, 1H), 4.73 (br
s, 2H), 3.81 (br s, 2H), 3.37 (dd, J = 5.1, 15.4 Hz, 1H), 3.15-2.82 (m, 5H), 2.47-2.23 (m, 2H), 1.52
(s, 9H); ES-LCMS m/z 555.2 [M+H]".

Al 2-(5-EFL2-3-HIY)-N(3R-2,3,4,9-HEZZ | =2 -1F7}&E-3-91-7,8,9,10-HE 3| =2 7]
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[1166]
[1167]
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gE[2,3]9e&2[2,4-][1,3,5]1Edo}d-4-o}F1 (I-50)

H
N

E/\

DCM(10mL)  F9]  tert-%¥ 2-(5-EF 2 2-3-92)-4-[[(3R)-2,3,4,9-E| Eg}sl o] =2~ 147 }&-3-U | o} v

1-8,10-t&tol = 2-7/u] ) = [2, 3] Bt E 2 [2,4-c][1,3, 5] Eg] o} R -9-7} -2 g o] E (75mg, 116.30 pmol, le
Q) Lo HC1/MeOH(4M, 3mL, 103.18eq)E H7}slt). EFELS 25TCoA 1417 Eot wakslgd, urs &
S Aetslol sF3e] R ES 5 Y. o Ee] DOM(10mL) S F7Fskar, 25Tl 0.543F B muh
Atk £HYS oFetar, DY Aol S DIMGNILX2) & AA3AT. 1HES MeCN(10mL) 2 H,0(10mL)ol| &
;A2 & FAAZXAA 2-(5-Z2F L 2-3-92Y)-N[(3R)-2,3,4,9-E| Eg}slo| =217} &-3-¢ 1-7,8,9,10-
HEZstol =2y g =[2,3]19 £ 2 ([2,4-c][1,3,5] Eg|o}zl-4-0}71(53.32mg, 94.56 pmol, 81.3% =&, 100% <=

=, 30C1, [al™') = +15.441 (DMSO, ¢ = 0.109¢/100mL)< 4] B =39},

™

3

U
3|

-

'H NMR (400 MHz, CD30D) & ppm 9.41
(s, 1H), 8.65-8.59 (m, 2H), 7.35 (d, J = 7.8 Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 7.06-7.00 (m, 1H),
6.97-6.92 (m, 1H), 4.96-4.91 (m, 1H), 4.51 (s, 2H), 3.66 (t, J — 6.2 Hz, 2H), 3.28-3.20 (m, 3H),
3.13-2.87 (m, 3H), 2.42-2.20 (m, 2H); ES-LCMS m/z 455.2 [M+H]".

AAle] 54
33E 1-519 A

o

r O
—N

N7 TN \

N \N =

B, | N
N

I-51
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[1170]

[1171]

[1172]

[1173]
[1174]

[1175]

[1176]

[1177]
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R RERE

N HN/N N HN,wN
HN , HN
NN reHO), DT S HCIMeOH . \>
Boc\a\j T (A — Bo BOC\N =, Peon: W BGC\N = HQN// =
H M, H NH H | T— N~Gpz
7 S Chz HEP A W@

E /«N\’ bz

DIEA, 854 N/ /N“Cbz

OH
PN NH, HN’\ NN
I ° ,i\ g P! )
\N/ \Y/\" — FVY‘\}M RSN
b
N

H

. H v N
PO L, A
N7 A 7\ HN \_.;_>
e = .
2 S Ixx Zoo- |
e, X NF N
o I N \ DIEA . L
“\\..N/ 7 ~Cbz S i \N/" ¥
N
\N‘ J Chz

NH
\>v
PAIC, Hy :
Tr——————

19A: tert-%8 N[4-(WEoln| 2 )-1-¥2E-5-d [T o] E

MeOH(60mL) &9 tert-F¥  N-(4-o}v|=-1/T &ZE-5-Y )7l o] E(6g, 28.76mmol, leq)e] &9
HCHO(2.33g, 28.76mmol, 2.14ml, 37% <%, leq)d EIELS H7sITE. o]ojA], EIFES 50CoA 1147+
ol wHkaFTE. o]o] A, NaBH;CN(5.42g, 86.27mmol, 3eq)S E3HEo] H7etth. o]lojA, EFES 50TAA

IAIRE EF wgkedink. whg e et sFHstel ZAES F58kaL o5 ¥3F 24 NaHC0,(100mL) 2
EtOAc(100mL)ol H7}alAet. o]ojA, EFHES EtOAc(100mLx3)2 FE3}ar, Na,S0,2 HAZEA|7|aL, o¥sbar 7+
dstel FFHste FAES F53IAL olE Ayt A A A=ZrfE T (55 ¢ PEAAIF-E] PE/EtOAc = 1/17}
A, TLC: PE/EtOAc = 1/1, Ri = 0.2) Aolld AAste] tert-38 N-[4-(vEobr]e)-1F3] gtE-5-Y | 7hufu| o] E
(2.6g, 8.57mmol, 29.8% <&, 70.0% =) 4 uFEZ F5AT}.

'H{ NMR (400 MHz, CDCl3) 6 ppm 7.35 (s, 1H), 6.96 (s, 1H), 2.71 (s,
3H), 1.45 (s, 9H); ES-LCMS m/z 157.2 [M-z-Bu+H]".

2GHAl: WA W[5-(tert-F-FAFtE dopn| = )-1F-3 E-4-F |-VHE -7t o E

b
Boc., S

N

H

/N“Cbz

DEM(70nL) &l  tert-%9 N-[4-(HWEolr] e)-1/F 9] ebE-5-9 |7k o] E(2.6g, 8.57mmol, leq)®] & <ol
CbzC1(1.76g, 10.29mmol, 1.46mL, 1.2eq) % EtN(2.60g, 25.72mmol, 3.58mL, 3eq)S Z71&tIth. olojx, &

FES 30ToA 1A7E Fob Wit whg EFES sl wFete] A ES F5HaL o5 X A4
NaHCO;(30mL) % EtOAc(30mL)ell H7Fstt. olofA, E£3ES EtOAc(30mLX3)RE FZ33L, Na,S0,2 7FA]7]
i, ostal FFete oES F5SaL olE Ayt A Ay A=vtE# I (PE/EtOAc = 1/0°1A4 58 1/17F
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[1179]
[1180]

[1181]
[1182]

[1183]

[1184]

[1185]
[1186]

[1187]

[1188]
[1189]
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SIHES 10-2021-0110566
A, TLC: PE/EtOAc = 1/1, Ry = 0.5) AollA] AAste] wld N[5-(tert-FEA 7R Yol ) -1/F0 8} F-4-Y |-
N-vE-7halH o] E(1.6g, 4.16mmol, 48.5% =&, 90.0% <=X)E A QAR #5331},

'H NMR (400 MHz, CDCl3) § ppm 7.12-7.44 (m,
6H), 4.99-5.31 (m, 2H), 3.24 (s, 3H), 1.39-1.55 (m, 9H); ES-LCMS m/z 291.1 [M-r-Bu+H]".

357 WA W(5-0}o -1 S 2 E-4-2)-N-rl B-Fhup o] =

DCM(27mL) 5 WA M[5-(tert-F-FA IR ol )~ 13 &} F-4-L |-N-v & -7l o] E(1.6g, 4.16mmol,
leq)9] &l HCI/MeOH(4M, 9mL, 8.66eq)E FH7}slglth. olojA, EFES 30TAA 1AZE 5 wHksit.

g £ % A N-(5-obn) e~ 1/F¥] 8 E-4-2) N F-7hvbe o] E(1.1g, 3.89mmol, 93.6% +&,
Fohg, HCDHE &4 ed= s5sgler ofe F7h2 AAsH & ths @Al ARsksitt.

'H NMR (400 MHz, CDCl3)
J ppm 7.48 (s, 1H), 7.22-7.36 (m, SH), 5.03-5.17 (m, 2H), 3.02-3.26 (m, 3H); ES-LCMS m/z 247.2
[M+H]".

4aA: WA FI5-[(2)-[or e~ (5-FF e 2-3-F ) e A | o}v] = |- 13 &} E-4-L ]-FH D -FtulH o] E
NH, NN
F\@)%NJ%X
Sy i N~cbz

EFd20mL) Fo M M(5-oln -1 gtE-4-d) -V E-FIulH o] E(1.1g, 4.47mmol, leq)2] &Nl o€
-Z 20 237 yU-3-7} 2ol u| o] E(790.70mg, 4.47mmol, leq)E H7FsIrt. EFEL 120TCAA 12417 =

rOU’I

ARSI, WS EES AYsle] FEHEe FoES F5IG o olF AUyt A AY ARvlE T
(525=3F PEo|AI5-E] PE/EtOAc = 10/17}A], TLC: PE/EtOAc = 1/10, Ry = 0.5) ArollA AA)se] wid N[5-[(D)-

[o}n] =-(5-EF o 2-3-T g d)vad |o}v] = |-/ 2} £ -4-L |-V e -7}l o] E(730mg, 1.88mmol, 48.4% <=

& 05.0% £5)2 FA AR FESATE. ES-LONS m/z 369.2 [MHI].
5t WA M[2-(5-Z2F 2 2-3-1 T )-4-3lo| == A - &FE 2 [1,5-a][1,3,5] E&] o} X -8~ | Vv & -}l o]
=
QH
N»;\N,N\
F- o \N
S i /N”Cbz

N

1,4-H52H(15m) 51 THF(15mL) 5] Wl V-[5-[(2)-[opv] - (5-FF 2 2-3-v 2| ) v dl obv = |- 1F-v] ek &
4~ ]-N-v & -F}u}H o] E(300mg, 732.97 pmol, leq)e] &Mell T]E271(435.02mg, 2.20mmol, 265.25u0, 3eq)
S HA7Peth. EFES 80TCAA 12A7F BF wwkelgltt. o3 & dE AolAE PE/Et0Ac(2/1, bnLxX2)=
AHear Agste] HAEAA WA NF[2-(5-ZF Q2 2-3-FHd)-4-5to] == A -3 &= =2 [1,5-a][1,3,5] EF o} -
8- |-\ & -Fpub| o) E(200mg, 405.72umol, 55.4% &, 80% +5)E 3 1P EZ 5319},

q
NMR (400 MHz, DMSO-ds) 6 ppm 9.04 (s, 1H), 8.77 (d, J = 2.7 Hz, 1H), 8.25 (d, J = 7.8 Hz,

1H), 8.17 (br s, 1H), 7.24 (br s, SH), 5.07 (br s, 2H), 3.45-3.38 (m, 3H); ES-LCMS m/z 395.2
[M+H]".
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[1191]

[1192]

[1193]

[1194]
[1195]

[1196]
[1197]

[1198]
[1199]

[1200]

[1201]
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6etA: A WF[4-E22-2-(5-FF2-3-¥I L)Y FZZ[1,5-a][1,3,5] EFo}A 8- [ F-H & -FlulH o] E

cl

NZ NN

R\

Fu > /J‘}\\

I N
Sy A~Cbz

EZo(6nl) 9 WA N[2-(5-Z2F 0 2-3-7 g d)-4-slo| =2 A-9)g}Z£ 2 [1,5-a][1,3,5] Ed o}71-8-Y |-\
g-7halH o] E(200mg, 405.72umol, leq) 2 DIEA(262.18mg, 2.03mmol, 353.35x4, DSeq)e ZE3HE9
POC15(3.6g, 23.48mmol, 2.18mL, 57.87eq)S HM7Fslith. E3ES 130TColA 3A3F SoF wutslgitt. Ed&ES

TEsY WA N[4-FERE-2-(5-EF2-3-Hgd)JgE2[1,5-al[1,3,5] Eg| o} -8-d | N-v & -FIul | o] E
(150mg, 247.05pmol, 60.9% &, 80% =%, 20CH)E A nYPEZ F5319 0.

'H NMR (400 MHz, CDCl3)
5 ppm 9.49 (br s, 1H), 8.69 (m, 2H), 7.37-7.22 (m, SH), 7.13-7.11 (m, 1H), 5.26-5.07 (m, 2H),
3.54-3.43 (m, 3H); ES-LCMS m/z 413.1 [M+H]".

7THA . AEd  M2-(-EF L =2-3-9FY)-4-[[(3R)-2,3,4,9-H EF 0| =2 -1FFHHIE-3-d ] o}u] = |9 =2
[1,5-all1,3,5]E& o}A-8-L |-Nr| & -F}ulH o E

b
N
| N
HN“'@M\‘;,

s
NN

- .

1 ./ | \N =SS0

i
S,

. AN=coz

CH:CN(10mL) Fo Wd NF[4-F22-2-(5-ZF=2-3-TdD)HeE=2[1,5-al[1,3,5] EF] o} -8-d |-N-H & -7}
vlu| o] E (140mg, 230.58 uymol, leq, 2HCI), DIEA(149.01lmg, 1.15mmol, 200.82u¢, 5eq) = (3R)-2,3,4,9-HE
ghaeto] B2 -1F7MbE-3-0111(42.95mg, 230.58 pmol, leq)®] &¥&& 70Tl 2A17F Ft awtslivt. 9=
£ FHte] B FEIGeH o5 £58 TLC(PE/EtOAc = 3/2, Ry = 0.5)2 AAlste] WA W[2-(5-FF
2 2-3-789)-4-[[(38R)-2,3,4,9-H Egsto] =2 -14-7MtE-3- Jolr| = ]I 2} &2 [1,5-a] [1,3,5] E&] o} -

8- |-\ & -Fhub| o] E (120mg, 202.63 umol, 87.88% 58, 95% w %) A nyEz FE319 ).

'HNMR
(400 MHz, CDCls) § ppm 9.41 (s, 1H), 8.50 (br s, 1H), 8.33 (d, J = 9.5 Hz, 1H), 7.82 (s, 1H), 7.40
(d,J = 7.3 Hz, 3H), 7.27 (d, J = 7.8 Hz, 3H), 7.14-7.01 (m, 2H), 6.72 (br s, 1H), 5.23-5.06 (m,
2H), 4.89 (m, 1H), 3.52-3.38 (m, 3H), 3.33-3.23 (m, 1H), 2.97-2.85 (m, 3H), 2.34-2.21 (m, 2H);
ES-LCMS m/z 563.3 [M+H]".

8THA: 2-(5-Z %% 2-3-979)-B-&-M-[(3R)-2,3,4,9-E| E&}3}o| = 2 -1F-FMu1E-3-L | A& E=[1,5-
all1,3,5]1E8o}--4,8-tjo}ql (I-51)
o
!
N / \
A

F.\E/,j/\N/L\\g
s | HN~e.

N

Ny #2]715Fel MeOH(8mL) 2 THF(8mL) <] W& M[2-(5-ZFF 2 2-3-¥2|d)-4-[[(3R)-2,3,4,9-E| EE}5lo| ==

-1UF7MEE-3-d ot = 18 &2 [1,5-al[1,3,5] Eg| o} -8~ |- W & -7l o] E(110mg, 185.75umol, leq)
o] gdof Pd/C(50mg, 185.75umol, 10% <%, 1.00eq)E H7IsIAtt. &S H, 9718k (15psi) 30Tl

A 3AIZE o wRbeink. o3t 5, o dg FFee] Aojes FHStAL ol 38 HPLC(HH: Agela ASB
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[1202]
[1203]

[1204]

[1205]

[1206]

[1207]

[1208]

[1209]
[1210]
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15025mm*5um; ©]%5AF: [2(0.05% HC1)-ACN]; B%: 36%-66%, Smin)ol] &3] BAS & =AAFXAA 2-(5-ZF 2
2-3-32) D)MW &-M-[(3R)-2,3,4,9-H Eek3to] = 2-1-7huh E-3-2 1] e £ 2 [1,5-a1[1,3,5] =] opxl-
4,8-T)o}(6.44mg, 11.83pumol, 6.37% 2%, 98.81% <%=, 3HCl, [al’ 'y = +6.304 (MeOH, ¢ =
0.021g/100mL)& 24 nPE= F53F3T}.

'H NMR (400 MHz, CD3OD) 6 ppm 9.49 (br s, 1H), 8.76-8.69 (m,
2H), 8.31 (s, 1H), 7.35 (d,J = 7.8 Hz, 1H), 7.26 (d,.J = 8.1 Hz, 1H), 7.02 (t, ./ = 7.2 Hz, 1H), 6.96-
6.90 (m, 1H), 4.95-4.92 (m, 1H), 3.55-3.34 (m, 1H), 3.26 (s, 3H), 3.12-3.01 (m, 1H), 3.01-2.89
(m, 2H), 2.43-2.33 (m, 1H), 2.32-2.20 (m, 1H); ES-LCMS m/z 429.2 [M+H]".

AAld) 55
e 1-529 §A4

HN
~N
N NTRY
F S
2 i N
S N
N (\
N
\
1-52

4 e

OH
OH N)\N/N\
N')/\N"N CEWNAV,Ci . ~ —
LN | / N POCI;, DIEA
e e i
AN RN . N z=a
I N
N NH;
N 1 N
) H
o
Y
NZNTN - Loy N%N’N\
i i 5
F =~ ‘,/\\\“N = Aoz, . = Z - .
| Mo T N
Sy DIEA 5 J Ne.
) SRS
\N\ i-52 N
\

19 2-(5-EFL22-3-9 2 9)-8-(4-mE 972 -1-4) 9 H&E 2 [1,5-a][1,3,5] EF o} -4-&

OH
i
gy N

N7 NS

F\@I/&N =
N
\N P ( 3
\k\.

N
\

DMF(30mL)  Z9o 8-ohx-2-(5-FF S 2-3-Hgd) A gE=[1,5-al[1,3,5] EF|o}x-4-&(800mg, 2.80mmol,
leq, HC1)9] nHbe 8-ollof] (Cs,005(4.56g, 14.0lmmol, 5eq), Nal(1.26g, 8.41mmol, 3eq) % 2-FZ=2-N(2-F

22 g)-NwE-o gt} (1.08g, 5.60mmol, 2eq, HC1)S H7FslF k. w3 EFES 90TolA 1247 H¢ o
walodrh, Wk EIES EZale] FFEle] 9 HAX 93] FAES FEIYU. FdES B8 HPLO(Y
714 Z7A; A9 Xtimate C18 150#25mm*5um; ©]57: [E(0.04% NHsH0+10mM NHGHCO3)-ACN]; B%: 0%-37%,

7.5min)ell - ofsf  ABAstaL  FAARAIA  2-(5-FEFL2-3-9EE)-8-(4-wE I H ezl -1-d) =R (1,5~
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[1211]

[1212]

[1213]
[1214]

[1215]

[1216]

[1217]

[1218]
[1219]
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all1,3,51E2¢]o}2-4-2(75mg, 182.19pumol, 6.5% %, 80.0% <£=)& I udER 5330},

IH NMR (400 MHz, CD30D) 6 ppm 9.25
(s, 1H), 8.52 (d, J=2.8 Hz, 1H), 8.41-8.38 (m, 1H), 7.74 (s, 1H), 4.82 (s, 1H), 3.56-3.45 (m, 4H),
3.13 (s, 4H), 2.70 (s, 3H).

20HA: 4-EE22-2-(5-EF 0 2-3-v g d)-8-(4-HEy s FA-1-d) v =2 [1,54][1,3,5]EF oA
(EZE
NZNN
F. Xy A

e

POC14(8.27g, 53.94mmol, 5.01mL, 296.04eq) ¢ 2-(5-ZF 2 2-3-¥gd)-8-(4-Meydg}z-1-4) v &=
[1,5-all1,3,5]Ed]o}R-4-2(75mg, 182.19umol, leq)2] %%—% 130°Co A 12417F ZoF mukstglt), i

EES FEote] FAES FE5ET o2 DAM30uL)ol #Hrlstm de-E(50ml)E  3Aetth. EFES
DCM(30mL < 2) &2 ZZ3&}3L KH,PO, E3F {H(20mLx2) o2 Aﬂz* sk, &3 7] FE NaSO,E HFRA7)aL,
o 3}al 1 ojoe e ZE3)y 4-Z22-2-(5-FF L 2-3-9 7 9)-8-(4-WEd A g}A-1-L) v == [1,5-
all1,3,5]E&]o}7(25mg, 65.56umol, 36.0% &, 91.2% ¢&)& 244 1FPERZ FE5190H o= 72 A

AsA 3 TS SAGA AT, ES-LONS m/z 348.1, 350.0 [M+H]'.

B

o olo

il

30 (BR)-W[2-(5-FF 2 2-3-9 Y )-8-(4-v e H 3 -1-4)H&F&E =2 [1,54][1,3,5] EF o} -4-L -
2,3,4,9-" Eglslo| =2 -1 7HH1E-3-o}q (I-52)

rj*

PrOH(3mL) 9] 4-F22-2-(5-ZF 29 2-3-v8d)-8-(4-vd A gt-1-) v et=2[1,5-al[1,3,5] Eg o}
(25mg, 65.56umol, leq)®] & DIFA(42.36mg, 327.80pmol, 57.09u0, 5eq) ¥ (3R)-2,3,4,9-HlEgslo]l=
2-1/F7haFE-3-0191(12.82mg, 68.84umol, 1.05eq) & H7telsich. E£3EE 60TolA 1AZE F<t kst
g E2PES FFse] FES 53t o|E EFHE HPLCUHCI Z7; ZHAY: Agela ASB 150+25mm*5um;
o] Ak [E(0.05%HC1)-ACN]; B%: 30%-60%, Smin)oll &J& ABAlstFtt. EFee= BIS SAAXAA (3R)-N
[2-(5-EF 2. 2-3-92d)-8-(4-vd I # gx1-1-) I &EFZ[1,5-a] [1,3,5] EF] o} -4-4 ]-2,3,4,9-H EZ}3}

o) =2 -1f-7haFE-3-0171(12.22ng, 18.99 pmol, 29.0% =&, 100.0% <=, 4HCI, [a1”") = +4.55 (MeOH, ¢ =

‘\

0.044¢/100mL))& &4 1P EZ F5330H.

'H NMR (400 MHz, CDsOD) & ppm 9.49 (s, 1H), 8.93 (d, /=9.3
Hz, 1H), 8.83 (s, 1H), 7.98 (s, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 7.08-7.01
(m, 1H), 6.99-6.93 (m, 1H), 4.94 (s, 1H), 4.13 (d, J = 13.0 Hz, 2H), 3.64 (d, J = 11.5 Hz, 2H),
3.42-3.32 (m, 3H), 3.27 (s, 2H), 3.16-2.88 (m, 6H), 2.37 (d, J = 3.2 Hz, 1H), 2.33-2.20 (m, 1H);
ES-LCMS m/z 498.3 [M+H]".

A A ¢ 56
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[1220]

[1221]
[1222]

[1223]
[1224]

[1225]

[1226]

[1227]

[1228]

[1229]

[1230]
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3EE 1-539 A4

9
0

~N
NZ N7

I-53

RIS

NN
M,
N At g HQN/\i\ N}-IZHF?/N\ LTS
ST S =T ) &
N \N’;‘f \N—r.ui
8

B N
R )~ S/TANJi DIEA, MeCN . MN s

[ T 3
N N " \-\/\~i>
| ? POCH, N{,J\N,N HN -
- N\

N, #917]5k] DOM(4mL) 2 EtOH(8mL)ell oFl® ZZbo]=(4.56g, 58.11mmol, 4.15mL, 8eq)E 0CoA #7138}
Atk EFES N, w9718kl 0CellA 143 & wiksgith. N, &91718kel 0T~ DCM(8mL) F©] o]AE o}
4-7FR U E™ (800mg, 7.26mmol, leq)®] &S A7letlth. Ed=5 N, E91718kel 25T 12413t &<
aRkakeitk. TLC(PE/EtOAc = 3/1, Ry = 0.16)= & Q87 9443 209U oAFATE. W EFES
zetetol  HEEAT. WJES EBtOAc(50mL)ol  3Asta  ¥3F A NalC0,(50mL) 2 F-dvh. EdES
EtOAc(50mL X 3) & FE3Fth. f7] S5 NaS0,= FEA7)aL, ofpstar 7hetstel] s5ate] od o] aE &4~
FHE 2oln| ¥lo] E(973mg, 5.62mmol, 77.4% 4+, 90.2% +X)E FA AR 5o, o FrE AAls
A Il vk A A ARSI T

mlo
¢

IH NMR (400 MHz, CDCI5) & ppm 8.98 (s, 1H), 8.78 (s, 1H), 4.30 (q, J = 7.2 Hz,
2H), 1.42 (t, J= 7.2 Hz, 3H); ES-LCMS m/z 157.2 [M+H]".

297 N'-(4-0| AZ 2 -1 &E-5-Y ) o] A E o} F-4-FHE20lm D

NH, HN~ M
S\
N= -

EZ4(15mL) 9] dE o] AE|olF-4-FIE ~o|n|Ho]| E(973mg, 5.62mmol, leq) E 4-o]AZ 2 IA-1/3|gZFH-5-
o}d1(703.28mg, 5.62mmol, leq)d EFES 115ToA 12417+ ¢+ mwraldty. TLC(PE/EtOAc = 2/3, Ry =
O Q57 $Hds] A EHASS HAFATE. ¥ E3dES fsetel w53t fFdES F53SHaL o
27} A mEvtE 29 (PE/EtOAc = 20/1045-E 1/17}#), TLC: PE/EtOAc = 2/3, Ry = 0.39)°] 2]3}
AAE] N -(4-0]| AZ B I -1 e} E-5-U ) o] 2E o} Z-4-F}E ~olm| U (1.16g, 4.76mmol, 84.8% &, 96.6%
2)S A AHor £E3519rc).

0.39)+
YSE3

2

ol 1]
i

€

F—{> o
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[1231]
[1232]

[1233]

[1234]

[1235]
[1236]

[1237]

[1238]

[1239]
[1240]

[1241]

[1242]

ZIHSd 10-2021-0110566

'H NMR (400 MHz, CDCl3)
é ppm 9.02 (s, 1H), 8.95 (s, 1H), 7.27 (s, 1H), 3.21-3.08 (m, 1H), 1.29 (d, J = 6.8 Hz, 6H); ES-
LCMS m/z 236.2 [M+H]".

3EHA: 8-o|AE 2 Y -2-0]AE|o}E-4-A-9FEE[1,5-a][1,3,5]EFo}N-4-&

OH
2N
N N7

T2

1,4-t)L2H(10mL) 2 THF(10mL) 9 N -(4-o]AZEF-1/F3 8}ZF-5-Y ) o] A E|o}E—4-7} & ~oln ¢l (1. 16g,
4.76mmol, leq)e] &Mol TIFEAA(984.00mg, 4.97mmol, 0.6mL, 1.04eq) 25TColA H7}atddct. =S 2
TollA 154 &< wwkgk thg 80TColA 12417 &<k wgtalgivt. Wk EFES st 53300, o=
o] EtOAc(10mL) % PE(50mL)E Z7latdct. £FES 25CoA 1A7F F¢F wnhkslan ogsign, 1d&ES
PE/EtOAc(5/1, 1omL)E  AMHstar  Zdste]l  AXRXNA  g-olAZEg-2-o| 2Eo}E-4-U-TTZE[1,5-
all1,3,5]E]o}zl-4-& (1.15g, 3.75mmol, 78.6% &, 97.1% <&, HC)<S A 1P EZ 5330},

(@]

'H NMR (400 MHz, DMSO-ds) 6 ppm 12.72 (br s,
1H), 9.85 (s, 1H), 9.14 (s, 1H), 8.02 (s, 1H), 3.10 (m, 1H), 1.27 (d, J = 6.8 Hz, 6H); ES-LCMS m/z
262.1 [M+H]".

437 4-(4-E22-g-0)A2Z2d-HAF=[1,5-a][1,3,5]EFo}A-2-Y) o] AE|o}=

Cl

N7 N"N

A)\

EZo(10mL) 9 8—01&2;@—2—01@2o}g——zx—ouuﬂa}i [1,5-a]l1,3,5]E8]o}A-4-5-(200mg, 743.201

I, leq) ¥ DIEA(960.53mg, 7.43mmol, 1.29mL, 10eq)2] &3+&of POCI3(1.14g, 7.43mmol, 690.64ul, 10eq)S
Att. FHJES EtOAc(30mL)ol &3|A17)3, >3}
S Na,S0, 2 AXRA7]|3, AqFstar Fsdstel &

mol,

25CoA A7 eATk. EFES 130TolA 243F Fot ﬂﬁ}

A KHPO;(30mL) el H-31 EtOAc(30mLx3)&E F&atgtt. 7]

Z35te] 4-(4-FER2-g-olATaIA-TF=EZ([1,5-a][1,3,5] EF o} -2- ) 0] AE| 0} (140mg,  472.42umol,

63.6% T&, 94.4% vE)& AN AP EL FEIoH oE F/E AHASA Z1 ohF DA A8
'H NMR (400 MHz, CDCls) ¢

ppm 9.50 (s, 1H), 9.28 (s, 1H), 8.16 (s, 1H), 3.40-3.28 (m, 1H), 1.43 (d, J = 7.2 Hz, 6H); ES-

LCMS m/z 280.1, 282.1 [M+H]".

557 (3R)-N-(8-0| AZ 2 -2-0)| AE]o}E—4-U-TFE£=2[1,5-a][1,3,5] E& o}A-4-Y)-2,3,4,9-H| EF} 3l o] =
2-1F-7H8tE-3-o}9 (I-53)

H
_N
| —
HNY 7\
Y
NN
s
N

MeCN(10mL) 9] 4-(4-FEE-8-olAZ2F-ug}ZE£=2[1,5-a][1,3,5]Ego}x-2-%) o] AE o}=(80mg, 269.96 n
mol, leq), (3R)-2,3,4,9-v|Eg}slol =2 -1F7u}2-3-0}71(56mg, 300.67 umol, 1.1leq) 2 DIFA(174.45mg,
1.35mmol, 235.11x0, 5eq)e] EFES 60CIHA 1247 ZoF wutatul, vhe &2 7lolsle] HZ3lo] 2
oEE FEFIL oS HFE HPLC(ZH: Agela ASB 150#25mm*5um; ©]%4: [2(0.05% HCI)-ACN]; B%: 68%—
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98%, 8min)oll o3 AASS] (3R)-N-(8-0]AXZH-2-0] hE|o}EH-4-L-vg}==2[1,5-a][1,3,5] EZ]o}R-4-)-

24.6

2,3,4,9-"H Eg}slo| =2 -1 7MFE-3-0}71(42.45mg, 91.09 pmol, 33.7% &, 100.0% <%, HCl, [al p =

+33.96 (DMSO, ¢ = 0.106g/100mL))S M ndETE 35390,

'H NMR (400 MHz, CD30D) & ppm 9.60 (s, 1H), 9.18 (s, 1H), 7.98 (s, 1H), 7.36 (d,
J=8.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.05-6.99 (m, 1H), 6.96-6.91 (m, 1H), 4.85-4.82 (m,
1H), 3.28-3.22 (m, 2H), 3.07-2.88 (m, 3H), 2.42-2.31 (m, 1H), 2.29-2.18 (m, 1H), 1.37 (d, /=6.8
Hz, 6H); ES-LCMS m/z 430.2 [M+H]".

[1243]
[1244] A A 57
[1245] F3E 1-549 A
}iﬂWOH
Nf N-’N\
s, ] M
N
[1246] I-54
[1247] A wkg-4
LOH
N’;’kN—‘N\ HZNM N N/*N/N\
S\/\j)%w = DIEA, MeCN S/Y%N, o
N= ' P
1 o 1-54
[1248]
[1249] 16 A]: 4-[(8-0l AT 2 H-2-0] 4 E|o}E4-U-FFE2[1,5-a][1,3,5]Ed] o} A4~ ) opr] = | i &k-1-2 (I-54)
TT\/\\/\\/OH
N
N= NN
e A
s 7 N
= -
[1250] N
[1251] MeCN(10mL) 3¢ 4-(4-F22-8-o]AZFI-&}Z£7[1,5-a][1,3,5]Ed]o}zx-2-Y)o] AE]o}Z(60mg, 202.47 n
mol, leq), 4-o}v]:=X-El-1-2(20mg, 224.38umol, 20.83x0, 1.1leq) = DIEA(130.84mg, 1.0lmmol, 176.33pl,
5eq)9] EFES 60TAA 12A3F FQF wRkeltr. W E3dES A4St FFele] FAES 552 oE
38 HPLC(AH: Agela ASB 150%25mm+5um; ©]%4F: [E(0.05% HC1)-ACN]; B%: 45%-75%, Smin)ol <]a] 2 =|s}
S 4-[(8-0] AL R F-2-0| AE|o}ZF-4-U-HZE=2[1,5-a][1,3,5] EF] o} -4-Y ) o}m] 1= ] H-Eh-1-2-(48. 10mg,
130.39 pmol, 64.4% 4§, 100.0% +%, HC1)S M TP EZ FE53519 ),
'H NMR (400 MHz, CD30D) 6 ppm 9.82 (s, 1H), 9.24 (s,
1H), 8.08 (s, 1H), 3.83 (t, /= 7.2 Hz, 2H), 3.62 (t, J = 6.4 Hz, 2H), 3.34-3.30 (m, 1H), 1.90-1.83
(1252] (m, 2H), 1.71-1.63 (m, 2H), 1.36 (d, /= 7.2 Hz, 6H); ES-LCMS m/z 333.2 [M+H]".
[1253] A A 58
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[1254] SYE 1-55a, 1-55b & 1-55¢9 @A

N NP N N /N\>
! | —
hq’J \N \N
I-55a I-55b I-55¢
[1255]
[1256] A wkg4:
OMe
Boc. I I\Q')eMe
R TiAeE N I/CN _PdCH N’/’\f =
NE CN — > k \NHZ sto4 EE]'““%?"]-‘—]D‘ o
N
o] (\/l§ =
NF e
Tﬁ(\fkwe BN @ G L 4
\\’N \NHI;IHBOC \N/\N o DIEA
H 2HCI
H H H
Oy N N OgNo N Og -N. N,
o G
HN HN N % N S N
N N’N\ 71% SFC N"/’i\'N’N NZ NN
F. /1 KN% F\w,,\_/KN x? Fao = ~/
X /)’ s i\ !! —~ E\ ' —

[1257] N"  1s5¢ N7 Lssa } SN rssp

[1258] 16HA]: 4-opm| =¥ g ud-5-7tR U EY
.

L§N NH

[1259] :

[1260] 0Cell A4 MeOH(900mL)ol Na(17.40g, 756.87mmol, 17.94mL, 2eq)E FFWER H718lth. EFELS 0ColA Nazt
AR WA sl Naole 912 59T, 25T MOH(100) Fo EmweEd (25,
378.44mmol, 23.81mL, leq) % ¥ Eolu]d oA Ho|E(78.80g, 756.87mmol, 2eq)e] &g&o A7) NaOMe &
S Arslddnh. EFES 25ToA 15417 B9F wwkelelth, sl EES 2o digf dntez F33
F 25TelA 15A1ZE Fot anbagint. Wb Egt=S Adeditt. 1P ES MeOH(150mL) = Al X3 vhs zHetst
| AZAA 4-olw ey v Y-5-7b U EF(23.4g, 194.82mmol, 51.5% +&)& A4 nPER FEoH,
ol F7IE AASHA & thg wAllA AL&EH3ITE.

[1261] 'H NMR (400 MHz, DMSO-ds) & ppm 8.60 (s, 1H), 8.54 (s, 1H), 7.95 (br s, 2H).

[1262] 29 4-otu] e g u| P -5-FtH g H 3| =

G
|
N/
N
N
[1263]
[1264] 25CoA  4-otm =T YnPd-5-7t R U EH (1g, 8.33mmol, leq)ol HO0(10mL) = H,80,(2ul)E  H7lakqict.

oo}, 25TColA N, #9]7])&ke] &Aoll Pd/C(200mg, 10% <=X)E H7letdch. &S H, kol (15psi) 25T

\:IEE

=

oA 12A17F =oF wukskoitt. TLC(PE/EtOAc = 1/1, Ry = 0.52)& &% A=7F 4Ads] 2uEAE
5t

uolFQlth, EFES Aol= 3 B olste] HujE AARGL. F
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[1265]
[1266]

[1267]
[1268]

[1269]

[1270]

[1271]
[1272]

[1273]
[1274]

[1275]
[1276]
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wow Agste] s TG, W7 5, ngES sk, W (1ml) 2 AlFskar etk AxAlA 4-
obn| -] 2] u Yl -5-7} 0 B 3] =(0.16g, 1.30mmol, 15.6% FT&)E M uPE2 F5I0on, o F7t2 A
AeA AL ohE dAle A ARREHSATE

'"HNMR (400 MHz, DMSO-ds) 6 ppm 9.87 (s, 1H), 8.74 (s, 1H), 8.56
(s, 1H), 8.28 (br's, 1H), 7.98 (br s, 1H).

SR D (2)-3-(4-0}w] =5 2 W] D5~ )2~ (tert-F- B A 7h R dopw] 1) 2 3 -9-of ;o] o] =

0
O
L\ NHBoc

N NH,

-70°Coll A N, &Foll THF(80mL) 2 WE 2-(tert-F-EA 7R olnw)-2-t] | EA LA T Yol 4 EH o] E(2.41g,
8.12mmol, 1leq)® & ©HlEg v E ol (935.54mg, 8.12mmol, 1eq)§ dds Hrrsigler. 158 &,
THF(60mL) 52| 4-olu| =y g dd-5-7} B A d|5]| = (1g, 8.12mmol, leq)?] &¥ -70ColA AH7lsih. AA
B EFES 12A7F B9k 25CAA] wuketgth. B (50mL)S Hbske] wr A7), EtOAc(40mL <
stgith. &3 §7) =S A5l E AL, NaS0,= 712A 3 kst sFsle] 2k
gdoun o= A% Auyt A A=2vlE 2 (PE/EtOAc = 1/09 M5B 0/17}A], TLC: PE/EtOAc =
1/1, Ry = 0.15)o] 93] HASd wWE (2)-3-(4-olr| =y ud-5-A)-2-(tert-F-EA 7t R dolr| = ) T Z X~
2-o| -0 o] E(1.14g, 3.33mmol, 41.1% &, 86.0% %) A uyE2 F5319 0.

17

'H NMR (400 MHz,
DMSO-ds) § ppm 8.73 (d, J = 12.5 Hz, 1H), 8.31 (s, 1H), 8.28 (s, 1H), 7.07-6.91 (m, 3H), 3.74 (s,
3H), 1.37 (s, 9H); ES-LCMS m/z 295 2 [M+H]".

497 tert-59 N(7-22-6,8-Uslo| =2 -5 B E[2,3-d]FFnd-6-Y ) F}uld o] E

FL%I\ LN HBoc

N N O
H

N, &¢71skel EtOH(15mL) F<] wWlE (2)-3-(4-oln| =32l ud-5-U)-2-(tert-F-EA 7t do}n| ) T2 3 -2-0f
Lol o] E(240mg, 815.48 umol, leq)? &No Pd/C(50mg, 2.38mmol, 10% <=%)= H7}5t¥tt. EFES 1643t
¢ 25TCelA Hy &91718kel (30psi) wHslYt. EFES ARt ANE 53 tert-F2 M (7-54&-
6,8-T]slo| =251 8] = [2,3-d] ¥ 2] v d-6-< ) 7}u}H] ]E(150mg, 539.20 umol, 66.1% &, 95.0% <=x)=
Qx| EA nPER FEIOH, o] AHASA R ths dAA ARESFITE.

.
gl

'H NMR (400 MHz, CDCl5) 6 ppm 8.76 (s, 1H), 8.41 (s, 1H), 5.58-5.48 (m,
1H), 4.43-4.29 (m, 1H), 3.54 (d, J=9.0 Hz, 1H), 2.76 (t,J= 14.7 Hz, 1H), 1.42 (s, 9H); ES-LCMS
m/z 265.1 [M+H]".

5¢HA: 6-o}u]-6,8-t)F ol =2 5T = [2,3-d]H B v d-7-&
N%I\/NHZ
Sl s

CH,Cly(6ml) =9 tert-%8 N (7-22-6,8-Uslo| =2 -5/ 8] x[2,3-d] ¥ & Hd-6-Y) 7}v}H o] E (150mg,

539.20umol, leq)el &Ml HCI/MeOH(4M, 3mlL)E HA7}slz EIELS 25CoA 1A ZoF wuksigic),
TLC(PE/EtOAc = 1/1, Ry = 0.1)= &2 A87} 94A3] 20]HUSS HoF3dr). whe E3ES 7gstd 5=

3to] -0l =-6,8-t]3to] 2543 ] % [2,3-d] T W] T -7-=(83.7mg, 353.04pmol, 65.5% &, N/A £,
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[1277]

[1278]

[1279]

[1280]

[1281]

[1282]

[1283]

[1284]

2S5l 10-2021-0110566
CHS WA TR FEHGoM, o FrhE AN @3 the BANA A,

'H NMR (400 MHz, DMSO-ds) 6 ppm 11.69 (s, 1H), 8.80 (s, 1H), 8.77 (br s, 2H),
8.63 (s, 1H), 4.49-4.36 (m, 1H), 3.33 (dd, J = 7.0, 15.6 Hz, 1H), 3.18-3.06 (m, 1H).

65tAl:  69)-6-[[2-(5-FF 2 =2-3-HFd)-8-o|AaZ2H-FZHZE=Z[1,5-a][1,3,5] Eg|o}A-4-A ] o}m| =]-6,8-1]
to| =R -5 [2,3-d]H M D-7-& (I-55a) B (6R-6-[[2-(5-FFL=-3-FE2)-8-o| AT 2H-T&fF
2[1,5-al[1,3,5]Ego}x-4- Jo}n] - ]-6,8-T] o] =2 --H £ [2,3-d]H v Pd-7-& (I-55h)

~PrOH(10mL) F9] 6-¢}7]x=-6,8-t3le| =2 -5/F1 2] = [2,3-d] ¥ 2] 7] Y -7-2(80mg, 337.43umol, leq, 2HCI),
4-Z 22 -2-(5-ZF 0 2-3-9 g d)-8-o]|AZ2I-3}Z=2[1,5-a][1,3,5] E&]o}7 (103.39mg, 337.43 pmol ,
leq), DIEA(218.05mg, 1.69mmol, 293.86ul, 5Seq)e] EFES 60Tl 247F FoF N, EY7]&te] mukalic,
i EFES gAYt w58t AAdES F55A ol AF AEFt A AZnE I (PE/EtOAc = 1/090A]
By 1/174A], TLC: PE/EtOAc = 1/1, Ry =0.12)¢] 93] AAsGch. AAPES 7|9 SFC(Z¥: DAICEL
CHIRALPAK AD(250mm*30mm, 10um); ©]%57F: [0.1% NH; - H,0/EtOH]; B%: 50%-50%)] <3 E&lste] 9|4 1 @ =
A 25 53T, olE IA F e st 25THdA w538k o e 2% (34mg, 81.07 umol, 24.1%
0% &%

U SEC: R, = 4.176, ee = 75.726%, [a]

. 100 7= 6.67 (DMSO, ¢ = 0.030g/100mL)) S w4 113 %

% <=

o},

kU

x2

F55)
'H NMR (400 MHz, DMSO-ds) 3 ppm 11.23 (br s, 1H), 9.39 (s, 1H), 9.14
(brs, 1H), 8.71 (s, 1H), 8.67 (d, J = 2.9 Hz, 1H), 8.54-8.47 (m, 2H), 8.18 (s, 1H), 5.76-5.66 (m,

1H), 3.43 (t, J = 14.1 Hz, 1H), 3.24-3.18 (m, 2H), 1.35 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 420.1
[M+H]".

o] ¥z UHAE 7Feslel 25ColA E=dte] UwH] o dE] L™ (26mg, 61.99 pmol, 18.4% =&, 100.0%
S SFC: R, = 5.927, ee = 48.742%%, [a1”) = -13.33 (DMSO, ¢ = 0.030g/100nL))S ¥4 u& Bz SIS}

25

52
®

IH NMR (400 MHz, DMSO-ds)
5 ppm 11.22 (br's, 1H), 9.39 (s, 1H), 9.14 (br s, 1H), 8.71 (s, 1H), 8.66 (d, J = 2.7 Hz, 1H), 8.54-
8.46 (m, 2H), 8.18 (s, 1H), 5.76-5.66 (m, 1H), 3.48-3.35 (m, 1H), 3.24-3.16 (m, 2H), 1.35 (d, J =
6.8 Hz, 6H); ES-LCMS m/z 420.2 [M+H]".

AA A 59
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[1285]

[1286]
[1287]

[1288]
[1289]

[1290]
[1291]

2[1,5-a][1,3,51Edo}A-8-L [ E | 2 EZF-4-FB 2olu| = (1-56a)
NFLAR-1-[2-(-EF 2. 2-3-9 79 )-4-[[(3R)-2,3,4,9-Bl E&} 30| =2 -1 E-3-L |opu| = 1 B E 2 [1,5-

ZIHSd 10-2021-0110566

338 1-56a, [-56b E I-56c9] FA

¢ ~NH S« NH el NH
J I 3
*ﬂ": ) Q LW M\ Hhil\\\“\"/k Q
A

I-56a I-56b I-56¢

4 e

(\fn
H i -
HN \’i 3

= O F.

3 J B N R
@VJ\N’N\ qeaa Z J%N)i
F Ay ‘~~~> % i

Y\j/ N N HN
N - 1-56¢ =0

1 HoN /”\N‘

|

o

H H
L
A A
-y -
SFC N"kw*'g‘i + NF N
-------------------- B )\ N R\
Fx\[/;\\gr \N /‘-\\\{ F 2 E] \N’ \qi\
SN HN N7 HN

J=o
1-56a {/‘N -56b N
..‘) O\)

184 FI(A9-1-[2-(-EF 2 2-3-1 3 49)-4-[[(3R)-2,3,4,9-E| E&}3}o| =2 -1 7H1E-3-L Jo}m| = | 9] )&

=il
=

all1,3,51E8o}d-8-d ] d 122 EP-4-F}E Aolu]= ([-56b)

PN PN
N N \> I\{i !?J N
. Y oy E. S SN
\r/ ; N “ 1! N
S R X o P o

THF(10mL) &<  (3R)-M[8-(1-o}v o e)-2-(5-ZF 2 2-3-H ) EZ[1,5-a][1,3,5] Edo}d-4-d ]-
2,3,4,9-H Eg}eto| = 2 -1/F7FHlE-3-0171 (210mg, 407.20 pmol, leq)e] mutyl Lolo] EfZzavd 7R
2 H°]E(402.78mg, 2.04mmol, 245.60ul, bSeq)S FH7FeATE. wg EFES 55ToA 3AZF B9
wRkslTy, REEZE(2.72g, 31.26mmol, 2.75mL, 76.77eq)S A7) Wk ESE Hrpsta 55TolA 1243
T wikeklth. Whg £RES w5 FAES FEIGeH oF w3 & HPLC(971A4 =15 7! Boston

Green ODS 150%30 5u; ©]FA4F: [E(0.04% NHsH,0+10mM NHHCO5)-ACN]; B%: 45%-75%, Smin)ell &all A A|sle] A
AES 538901 o= SFC(ZA™: DAICEL CHIRALCEL OJ (250mm#*30mm, 10um); ©]54F: [0.1% NHsH.,0 ETOHI;

=
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[1292]
[1293]

[1294]
[1295]

[1296]

[1297]
[1298]

[1299]

ZIHSd 10-2021-0110566

k1
w2
5]
(@]
=

I

B%: 40%-40%, min)ell <3l #EElste] olE]l 9™ (15.15mg, 26.72umol, 6.6% 5-&, 98.0%

22.7

2.759min, ee = 98.0%, [al " = +2.0, MeOH, ¢ = 0.100g/100mL) S SZA Az o] WA w1

oft
i
i
n
4
o
3

al

'H NMR (400 MHz, CDsOD) d ppm 9.42 (s, 1H), 8.60-8.51 (m,
2H), 8.04 (s, 1H), 7.38 (d, J= 7.6 Hz, 1H), 7.27 (d, J= 8.1 Hz, 1H), 7.06-7.01 (m, 1H), 6.98-6.93
(m, 1H), 5.30 (q, /= 7.0 Hz, 1H), 4.92 (s, 1H), 3.66-3.62 (m, 4H), 3.41 (q, J = 4.6 Hz, 4H), 3.28
(s, 1H), 3.15-2.89 (m, 3H), 2.37 (s, 1H), 2.32-2.21 (m, 1H), 1.66 (d, J = 7.1 Hz, 3H); ES-LCMS
m/z 556.3 [M+H]"

U R o \FE] 2™ (42.97mg, 75.87umol, 18.6% 4, 98.1% <%, SFC : R, = 3.583min, ee = 100.0%,
[a]™7) = +16.5, MeOH, ¢ = 0.097g/100nL)E EAAZ] o8] WA THEE S350},
'H NMR (400 MHz, CD;0D) & ppm 9.42 (s, 1H), 8.60-8.50 (m, 2H), 8.04 (s,
1H), 7.38 (d, J= 7.8 Hz, 1H), 7.27 (d, J= 8.1 Hz, 1H), 7.07-7.00 (m, 1H), 6.99-6.92 (m, 1H), 5.30
(q, J= 6.8 Hz, 1H), 4.96-4.89 (m, 1H), 3.66-3.61 (m, 4H), 3.45-3.37 (m, 4H), 3.28 (d, /= 5.1 Hz,
1H), 3.10-2.89 (m, 3H), 2.38 (d, J = 6.4 Hz, 1H), 2.32-2.20 (m, 1H), 1.66 (d, /= 7.1 Hz, 3H); ES-
LCMS m/z 556.3 [M+H]".

AA 4 60
338 [-589 A

AN
NP NN
F % A
"
J
N
I-58
S [ .
A w4
Bloc
NH, Boe
(j/ Boc,0 S n (\f““g“ __MsCl DIEA_
G = \?{fﬁ\ DMAP ;\,;A\ T{/‘)\ kmef’l\vOH NaCK
é O
Ci
NN

F\Yfzr'\\h, AR
NHBoc by

[/\\(NHBM AN Hy % &
L ) - DIEA
AN _CN N NH

2

Bec/ﬁ\ Na R ['N\\\\i
P A
HN el H
N///E\N,N N"i\!}')':\
Fau X, )i F-Y,\T)Q\N lae,
%, | i\N”J 1-58 )
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[1300]

[1301]
[1302]

[1303]

[1304]

[1305]
[1306]

[1307]
[1308]

[1309]
[1310]

[1311]

ZIHSd 10-2021-0110566

CHE 3-[Ml&(tert-FHAIFIR Y ) ol =] ZD-2-I1 R A F o E

DCM(100mL) o ®E  3-oju|=d g d-2-7E A H o E(bg, 32.86mmol, leq)®] &l  Boc,0(21.52g
98.59mmol, 22.65mL, 3eq) 2 DMAP(200.74mg, 1.64mmol, 0.05eq)E HA7}stch. EFES 25CoA 36417 %

o
Qb mwbshiet. whg E3HES Asetel FHalh. Ao€& =(50mL) = 348kl Et0Ac(50nL<2) 2 FE38F3
th. e 77 2 G5Bl E AHEAL, Na,S0E HAZRA 7, o B8ta et BEdte] FoES £535)

gom o2 Ay Ayt A F=ZulE 19 (PE/EtOAc = 1/091AKE 5/17bA) o] 93] AA st wWd 3-[H] 2~
(tert-F-EA 7R d)olu ]9 g P-2-FH = A e o) E(7.4g, 18.90mmol, 57.5% 58, 90.0% T&)& WA 73HE
2 S5

'H NMR (400 MHz, CD3OD) 6 ppm 8.63 (dd, J = 4.8, 2.0 Hz, 1H), 8.45 (dd, J =
7.8, 1.9 Hz, 1H), 7.56 (dd, J= 7.8, 5.0 Hz, 1H), 3.90 (s, 3H), 1.32 (s, 18H).

29t tert-F8 (2-(8to| =AW E) A D-3-U)7utr| o] E

E\\Q{/NHBOG
H
N/)MO

THF(100mL) 9] We 3-[H]2(tert-F-EA 7R ) ol - |T g vl -2-F} 22 g o] E(5.3g, 13.54mmol, leq)o] &
3 =

Holl LiAlH(770.56mg, 20.30mmol, 1.5eq)E FH7FsIith. E3FES 0TolA 2413 F<b wwkalgivt. 0Tl A

(30mL)& H7}ste] whg E3ES F8A]7)aL, o)A E(50ml) = 34 3}al EtOAc(50mLx3) =2 F=3} . &3
71 &5 45 @GmL) = AlFeta, Na,SO,E HAEAI7)a, et Zdstel 553 tert-59 [2-(3Fo]|=FA

W e)-3-3 2| g | 7hele| o] E(3.1g, 12.44mmol, 91.9% £, 90.0% +%)& WA 1P EZ FE319 ).

01'

IH NMR (400 MHz, CDs;OD) 6 ppm 8.23 (dd, J =
5.0, 1.6 Hz, 1H), 7.87-7.82 (m, 1H), 7.20 (dd, J= 7.6, 5.0 Hz, 1H), 4.59 (s, 2H), 1.50 (s, 9H).

3TA: tert-FE (2-(Nol=HE)IHd-3-) 7t o] E

o NHBoc

N
DCM(20mL)  F9 tert-%¥ MN-[2-(FFol=FAIE)-3-y] g |7l o] E(1.9g, 7.63mmol, leq)e] £
DIEA(2.3g, 17.80mmol, 3.10mL, 2.33eq) ¥ MsCl(1.72g, 15.02mmol, 1.16mL, 1.97eq)S #H7}8tdch. Ed&ES
0ColA 10% FoF Wl v EES 7Hedstd FFe3th. o &S DMF(20mL)oll &3 A171aL NaCN(2.60
53.05mmol, 6.96eq)S H7FEATE. EFES 25TolA  12A417F FoF wdkelidh. Wk EEES X
NaHCO;(~50mL) ] ¢J&ll pH ~8& 7| A3IA17]a2, E(100mL) = 3]X38taL EtOAc(50mLX2)&E F& -
TS FBmL) = MAHSFIL, NaSO,= AZRAI7IAL, AAZstal #edstel 553t JAq &S F53135001 o5& A

A7l A A2atE 29 (PE/EtOAc = 1/091A15-E 5/17FAD)ell 93] gAste sttE tert-F9 N
W el)-3-3) 2] g | 7}u}H o] E (600mg, 2.31mmol, 30.4% &, 90.0% +%)E WA 73 EZ F$E53519 0},

oo

IH NMR (400 MHz, CDs0D) é ppm 8.36-8.30 (m, 1H), 7.90 (d, J= 7.7
Hz, 1H), 7.30 (dd, J = 7.7, 4.8 Hz, 1H), 3.93 (s, 2 H), 1.51 (s, 9H).
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[1312]

[1313]

[1314]

[1315]
[1316]

[1317]
[1318]

[1319]

[1320]

[1321]

ZIHSd 10-2021-0110566

4 tert-F8 W[2-(2-ohv] o €)-3-F 2| 2 |7}HlH| o] E

NHBoc

MeOH(15mL) =9 tert-59 N[2-(Ao}lwme)-3-7] g d 7}l o] E(600mg, 2.31mmol, leq)e] £Ho] #oju
U#A(198.32mg, 2.31mmol, leq)S Ardloll H7}stHct. dAEAS 233l €78t H,2 oz H HAEAT.

2

TdES Watol (15psi) 25CollA 12A413F F<t wdksiglnt. whg Tqas AdolE HA=s &3 ol

Aeketel wHse] WelwE S5 ofF B

OPO

TLC(DCM/MeOH = 10/1, Ry = 0.10)e] &3] A A5}

KN
e tert—H8 M[2-(2-o}v| o E)-3-3] 2| | F}ulH o] E(75mg, 284.45pmol, 12.3% <&, 90.0% +%)&
34 1YBE S5

'"H NMR (400 MHz, CDs0D) ¢ ppm 8.25 (d, J= 5.1 Hz, 1H), 7.76-7.68 (m, 1H), 7.23 (dd,
J=175,48Hz, 1H), 2.91-2.98 (m, 2 H), 2.86-2.77 (m, 2H), 1.50 (s, 9H); ES-LCMS m/z 238.3
[M+H]".

S5THAl: tert-F8 MI3-[2-[[2-(5-FF=2-3-¥|2|9)-8-0|AZ2L-&EE[1,5-a][1,3,5] Egf o} -4-L | o}
v =] e ]-2-3 2 2 ]7}ute o] E

N

P

HN
NF r\fN

oy

[PrOH(6mL) &9 4-F22-2-(5-EF2-3-Hgd)-8-olAx2A-FgEFZ2[1,5-al[1,3,5] EF <}z (130mg,
445.65pmol, 1.57eq), tert-%9 N-[2-(2-o}r] o el)-3-3] 2] |7}u}v| o] E(7omg, 284.45pumol, leq)e] &<
o] DIEA(148.40mg, 1.15mmol, 200ul, 4.04eq)S H7}sIATE. EFES 60ToA 1A &<F awtsic). vks-

EFES #gete wFdte] FAES 53 o] 38 TLC(PE/EtOAc = 1/1)o ola] AAste] tert-HE
MN-[3-[2-[[2-(5-ZF Q2 =2-3-¥|g|d)-8-o| 22 2H-v]g == [1,5-a][1,3,5] Eg] o} -4-d Jo}n] =]l & ]-2-3] 2]

g7k o] E (75mg, 152.27 umol)E B4 nAE 2 SEa1AT, ES-LONS m/z 493.3 [M+H] .

65tAAl: W[2-(2-0b| =-3- 2] D) 2 ]-2-(5-FF L 2-3-7 2 9)-8-0| £ Z 2 F-¥ &2 [1,5-2][1,3,5] EF o}z
-4-okgl (1-58)

HaN N
| F

HN

e

N
N N\u\\
F/,\N)j
\i -
N

DCM(6mL) T2 tert-F¥ MN[3-[2-[[2-(5-FF Q2 2-3-F 2 d)-8-o|~Z2H-HZ}ZFZ2[1,5-al[1,3,5] E&]o}xI-
4-d ol o & ]-2-9 2] d | 7ulH| o] E(75mg, 152.27 umol, leq)e] -8<No TFA(3.85g, 33.77mmol, 2.5mL,
221.75eq) S FA7FSIAT. EFES 25ToAA A7 B¢t wwkslgdnt. whe E3ES 7teto] Edte] WolE
S FE3Iglen o]E EFHE HPLC(HY: Xtimate C18 150#25mm=5um; ©]5AF: [E(0.05% HC1)-ACN]; B%: 28%-
58%, 8min)oll o3 AAT & F=ZAAZX(freezed drying)AlA MN[2-(2-oln] x=-3-F )& ]-2-(5-ZF 0 F-3-
ggg)-g-ol AT 2 d-vgE=2[1,5-a][1,3,5] Eg]o}r-4-o}W (15.66mg, 31.21umol, 20.5% <&, 100.0%
Tk, DS I 1YP=2 F531900.
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[1322]
[1323]

[1324]

[1325]
[1326]

[1327]
[1328]

[1329]
[1330]

SIS

'H NMR (400 MHz,

CDsOD) 6 ppm 9.45 (s, 1H), 9.01-8.88 (m, 2H), 8.00 (s, 1H), 7.78 (d, J = 7.3 Hz, 1H), 7.63 (d, J
=6.4Hz, 1H), 6.72 (t, J = 6.8 Hz, 1H), 4.08 (t, /= 6.4 Hz, 2H), 3.19-3.27 (m, 1H), 3.10 (t, /= 6.4
Hz, 2H), 1.38 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 393.2 [M+H]".

AAd 61
338 [-509 A

10-2021-0110566

A
N“ N R
= S
s i N
R CD,
N CD,
I-59

Ecc E Ecc
i o
BocN 7\ D467 NCD BOCE\“ -
C— ned Chs e
N T ~N
?;‘/ N7 n-Bul NZNTY
. F
@ Sn @ SN oH
\N \N c ~CDs
H
N
.
E1:8iH, TFA HN\\. / ‘\\\\
ol 1 o
N
F
F !/I\‘N =y
o ~CDs;
N D40
-89

194 tert-F8 (BR)-3-[tert-F-SA 7t -[2-(5-FF 2. 2-3-9 |4 )-8-([2,2,2-E& FH & L.-1-3}| =FA] -
1-(Eg g eda)dd 9 #BEZ[1,5-al[1,3,5] EZo}R-4-d o}n| = ]-1,2, 3,4-H| E&}3}o] =2 7HHE-9-7}

EAF ol E
™y -N
N N7
FWN 3 OH
X, ~CD,
N D4C

Ny, 9718kl -78C ol A THF(20mL) 59| tert-F4 (3R)-3-[tert-F-EA|7tHI-[2-(5-FF 2 2-3-¥|g8|d)-8-&

¢ =~ &R [1,5-al[1,3,5] Eg]ol-4-d Jo}n=]-1,2, 3, 4-H Eg}s} o] E 2 7}HlE-9-71H52 o) ©] E (500. 00mg,
ZFES N, EH718k 78T A

689.13umol, leq)®] &M p-BulLi(2.5M, 0.4mL, 1.45eq)E Z7}&F3ict.
Fack, N, 9718k -78TClA 1,1,1,3,3,3-FAFH 8] L Z 2 3-2-2(130mg, 2.03mmol,

0.5A17F &< 1Rks
sl th. TLC(PE/EtOAc =

2

sl N, 2978} -78ColA 1A7F =
W A5 SAd] 2REHASS BAFATE. E(30mL)ol ]3]
sloll sF3sle]

3/1, R = 0.40)& =
Na,S0,= AFA|7]a, oJistar 7k

Lo

EtOAc(30mL X3) & FZ3I9tt. 7]
A ZZnlE 183 (PE/EtOAc = 20/191 458 4/17FA), TLC: PE/EtOAc = 3/1, Rf = 0.40)¢]

= v

o1 MY el
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[1331]

[1332]

[1333]
[1334]

[1335]
[1336]

[1337]

[1338]

ZIHSd 10-2021-0110566

& AASFA tert-F8 (3R)-3-[tert-F-EAFIRI-[2-(5-ZF ¢ 2-3-7]8|4)-8-[2,2,2-E FEH g L-1-3}o| =
FSA-1-(EggHEgede)d g eE=2[1,5-al[1,3,5] Eg| o} -4-L o} = ]-1,2, 3, 4-H Eg}3}o]| = 2 7I1}E-
9-7}2 2 gl o] E (280mg, 168.73 umol, 24.5% &, 40.0% +£%5)E WA uF BT FE5a19 ).

IH NMR (400 MHz, CD30D) & ppm 9.30 (s, 1H), 8.57 (d, J
=24 Hz, 1H), 8.42-8.36 (m, 1H), 8.31 (s, 1H), 7.95 (d, /= 8.4 Hz, 1H), 7.24-7.16 (m, 1H), 7.14-
7.06 (m, 1H), 7.03-6.98 (m, 1H), 4.82-4.76 (m, 1H), 3.40-3.30 (m, 2H), 3.12-3.02 (m, 2H), 2.60-
2.50 (m, 1H), 2.30-2.20 (m, 1H), 1.65 (s, 9H), 1.31 (s, 9H); ES-LCMS n/z 646.3 [M-H,O+H]".

26HA: (BR)-N[2-(5-E2 2 2-3-9FY)-8-[2,2,2-EF FH g 2-1-(ExFHIevd)dd 9 F==[1,5
all1,3,51E8o}0-4-91-2,3,4,9-H| E&}&o| = 2-1-FFulE-3-0}9 (1-59)
H
N
ULy
HNY
NZ N'—'N\
. CD,
N D,C

DCM(50mL) =2 tert-%¥ (BR)-3-[tert-F-SA7tH I-[2-(5-FF Q2 2-3-72]d)-8-[2,2,2-E¢]FH & 2-1-3}
o|l=ZA-1-(EgFH g eHe)de ] etE=(1,5-a][1,3,5]Eg|o}rl-4-d Jolm = ]-1,2 3 4-H Eg}slo| =2 7}
HFE-9-715 4 g o] E(280mg, 168.73umol, leq)9] & Et,SiH(291.21mg, 2.50mmol, 400.01u0, 14.84eq),

TFA(615.98mg, 5.40mmol, 399.99uf, 32.02eq) 2 BF; - Et,0(460.01mg, 3.24mmol, 400.01pxl, 19.21eq)S Z7}3f
Ak, E}ES 20TAA 1AIE & wkedt. v 23ES S (50mL)E 3| eta, 238} 54 NaHCOsol <

3l pH 82 @714d38kr 713, EtOAc(B0mLX3)Z FZE3IH . 7] & NaS0,2 AXRAI7|3, odZsta 7estol
FEolY] FAES 535 o5 3-8 HPLC(ZHF: Venusil HAd 250%50 10u; ©]FAF: [E(0.05%HC1)-

ACN]; B%: 70%-100%, 10min)el <J&l FA s, S8t 288 Eéﬁ NAT., FAEo E(10mL)S H7}8}
St E}ES EtOAc(10mLx3)2 FE3HTE. 771 & NaSO,2 ARAI7|3, oAZstal #dstdl 553t
(BR)-N[2-(5-ZF 2 =2-3-9849)-8-[2,2,2-Ed FHF - 1-(Eg FH g owe)dad g == =[1,5-

al[1,3,5]E&o}3-4-41-2,3,4,9-H Eg}s}o]| = 2-1-7MFE-3-0}1(29.02mg, 63.81pmol, 37.8% 45, 98.4%

(<0

24.9

T, [al p=+10.5 (MeOH, ¢ = 0.038g/100mL))S M nHEZ $E5319 ).

Hr

IH NMR (400 MHz, CDCls) 6
ppm 9.52 (s, 1H), 8.56 (d, J= 2.4 Hz, 1H), 8.45 (d, /= 9.6 Hz, 1H), 7.95-7.77 (m, 2H), 7.47 (d, J
=7.6 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 7.22-7.16 (m, 1H), 7.15-7.09 (m, 1H), 6.72 (d, J= 8.4 Hz,
1H), 5.00-4.90 (m, 1H), 3.37 (dd, J = 5.2, 15.2 Hz, 1H), 3.30-3.24 (m, 1H), 3.08-2.90 (m, 3H),
2.43-2.25 (m, 2H); ES-LCMS m/z 448.3 [M+H]".

AA e 62

33}E 1-60a, 1-60b & 1-60ce] FA

H H l‘l\! N
NN NN -
> > )
HN«E“\;E;,N HN\‘@,}N . l N
|
N""l\N”N N";’j\N"‘N\ !\idf’\N”N>
)
P Sy A Fao i A, A P
g 4 j -
N N " P
1-60a 1-60b 1-60c¢
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[1339] A ukg-4:
H H
Os N iN%‘ N\i‘/N%]
TN HNL/\"’N
LAH ; ¥ SFC
R i " e
N7 NN N'/}\N’N\>
o/ S 1-60c
s
‘,/ N’N\ NF N”N\
NG { ’\N)%) NG E/J%N)%?
y by, - )\
(13401 1-60a 1-60b
[1341] 197 (6R)-N[2-(5-ZF e 2-3-TFd)-8-olA=Z2d-u&ZF=£[1,5a][1,3,5]Eg o} -4-4]-5,6,7,8-El E&

stol=2u g x[2,3-d]Fgmd-6-o}a (I-60a) E (69)-M[2-(5-TFL2-3-784)-8-0o|AZ2H-TZF=ER
[1,5-a]l1,3,5]E&¢}A-4-4]-5,6,7,8-H EZ3te| =2 ¥ & [2,3-d]H | Dd-6-o}7 (I-60b)

H H

N N

D W
AN e
PN

By
i NP N m N "
Y ey i
SN £ SN

[1343] THF(50mL) 2] LiAlH,(450.00mg, 11.86mmol, 16.25eq)9] &3H&Eo THF(10mL) +9 6-[[2-(5-ZF L =-3-17

D)-8-olaze2gd-vEER[1,5-a][1,3,5] B okl -4~ ]o}r) 1= ]-6,8-T] s} o] = 2 -51-v] 2] &= [ 2, 3-d ] ¥ =] vl | -
7-2(340mg, 729. 59pmol leq)9) EIELS 0CAA] A7letrt. EFES 0ColA 1417 SoF wukslloh,
& EFES E(nl), 8 NaOH(nL, 15%), & (L) = FYAI71aL Aatgiet. g Htatel &5 3o XFO%
5SS 5383 9% Tf]% HPLC(ZA# : Xtimate C18 150#25mm*5um; ©]&: [E(0.05% HC1)-ACN]; B%: 20%-
50%, 8min)ol <&l AAEA. HEHsHs £ES FAUFRAI)A o]ojA 7]Z SFC(A 7 : DAICEL CHIRALPAK AD
(250mm*=30mm, 10um); ©]%=Ar: [0.1% NH; - H,O/EtOH]; B%: 45%-45%)cl ol&) ®alste] ¥=3 1 @ 33 28 53

Atk o5 A F sHE st wFST. FAES FAUERAA oWHE 2 (33.13mg, 81.32umol,
11.2% 5§, 99.5% w5, SFC: R, = 2.105, ee = 100%, [al" p = -20.0 (DMSO, ¢ = 0.075¢/100mL)) S ¥4} 1

YE2 S5

[1342]

'H NMR (400 MHz, CD30D) & ppm 9.40 (s, 1H), 8.55 (d, /= 2.8 Hz, 1H), 8.52 (dd,
J=16,9.6 Hz, 1H), 8.25 (s, 1H), 8.00-7.93 (m, 2H), 4.92-4.88 (m, 1H), 3.79 (dd, /= 2.8, 12.4
Hz, 1H), 3.61 (dd, J = 7.2, 12.4 Hz, 1H), 3.27-3.15 (m, 2H), 3.12-3.04 (m, 1H), 1.39 (d, J= 7.2

p—y Y-
[1344] Hz, 6H); ES-LCMS m/z 406.2 [M+H]".

[1345] olg ¥z UuAE At FFIAUAT. WdES FEARAA YA ol dE 2m (43.44mg, 104.18 pmol,
4

26.5

% &, 97.2% <%, SFC: R, = 3.503, ee = 98.062%, [a] p= +21.2 (DMSO, ¢ = 0.085g/100mL))= iy

.3
YEE S5

—

=
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'H NMR (400 MHz, CD;0D) 6 ppm 9.39 (s, 1H), 8.55 (d, /= 2.8 Hz,
1H), 8.53-8.49 (m, 1H), 8.25 (s, 1H), 7.99-7.94 (m, 2H), 4.92-4.88 (m, 1H), 3.79 (dd, J=2.4, 12.4
Hz, 1H), 3.61 (dd, J = 6.8, 12.4 Hz, 1H), 3.26-3.15 (m, 2H), 3.12-3.05 (m, 1H), 1.39 (d, J= 6.8
Hz, 6H); ES-LCMS m/z 406.2 [M+H]".

[1346]
[1347] A A4 63
[1348] 33E [-61a, [-61b & I-61c9 §A
N N
3 I\
o O /___\ ’;‘?\‘: /“__ ™ K/’[
T NP NN Ny
P i \“ o Fa? ; \NJ%Q FT/\)\\“/‘\\‘
N HN “ A S J i
o (_N}==o i
N 0
i . J o
[1349] I-61a I-61b I-61c
[350] @A e
}30(;
N
Boc“r“' ) Borps > HE
W~ Fer WP Theon
OB o3
Sy A
o ' {
¢ ~N N i
P P [ S
LAY Of - CJ \
il \\p} HONH HOL HNY ‘{} ' E \==>
N T NaoRe NP N AT s ¥ NZN}
1o R0 S gt
\N E N,}“‘- \N/J HyN
oH
H H
o ’
- \ o= P
*: /%\} HA ‘((t:} Hrf‘“ / M\
.(ﬂ}/ Fig 5 N%/KQ il N/N + NN
77-{N\; 77777777 = T E N /"‘)..\ _SFC o \/j § /\~ F /A\I/J§N =
HEsa S HN I /i “
e BN N HN
ke1e ‘' ; ‘NJ)QO 161b 'N)::O
o’ (D -0
[1351] # ¢
[1352] 19A4]: tert-F92 (3R)-3-[[8-clAE-2-(5-FF . 2-3-9 D) FHE2[1,5a][1,3,5] Eg otz -4-L ]-tert-F
EA 7R -0}l =]-1,2,3,4-E| E&}3l o] E 2718 E-9-F1 B A # o] E
Boc
i
~N
Boc., | 7\
B
F N \N R
S i .
[1353] N ©
[1354] EZA(50mL) Fo  tert-%¥8  (3R)-3-[tert-FEAFIERI-[2-(5-ZF 0 2-3-3]g|d)-8- e E-y £ =2 [1,5-

alll,3,5]Egjo}r-4-d Joln|=]-1,2, 3, 4-H Eg}dlo]| = 2 70 E-9-7} 2 A #| o] E(2.5g, 3.45mmol, leq), EH
El(1-d| &A1 8D ) ~EF}S1(5.66g, 15.67mmol, 5.29mL, 4.55eq)9] &9 Pd(dppf)Cl,(252.12mg, 344.57 umol,
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[1355]
[1356]

[1357]
[1358]

[1359]
[1360]

[1361]
[1362]
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0.leq)= H7Feivh. =& 2718kar N2 33 HAskal 120CollA 1243t &<t Ny 91718kl awkshgict,

20
ettt £8ES EtOAc(100mLx3) & FZ38}
i.:_i

Wzt & E3}Eo) KF 23} £9(80mL)S H7teta 108 E9F 5
Ak, shek KU S5 ?é#(loom)i AF AL, NaSO,= AXAI7]a, st 553te] FAES 53k o]

3]

H
2 A% Ay A azvbEeg s (PE/EtOAc = 100/191 4 5E 3/17}4], TLC: PE/EtOAc = 3/1, Ry = 0.50)°] <]
3 gAstel  tert-%d  (3R)-3-[[8-olAE-2-(5-FF 0 2-3-9 )T &2 [1,5-al[1,3,5] Ee] o} x-4-%]-
tert-F-EA7hR d-oln]12]-1,2,3, 4-EH| Eg}slo] = 2 7ME-9-7 5 A gl o] E(1.25g,  1.95mmol,  56.5% &,
100.0% +5)5 I a3 dEZ FE3519 .

'H NMR (400 MHz, DMSO-ds) 5 ppm 9.42 (s, 1H), 8.87
(s, 1H), 8.83 (d, /= 2.7 Hz, 1H), 8.54-8.48 (m, 1H), 8.00 (d, /= 8.3 Hz, 1H), 7.41 (d, /= 7.6 Hz,
1H), 7.25-7.19 (m, 1H), 7.17-7.11 (m, 1H), 4.81 (s, 1H), 3.33-3.19 (m, 3H), 3.16-3.00 (m, 2H),
2.80 (s, 3H), 2.27 (s, 1H), 1.60 (s, 9H), 1.31 (s, 9H); ES-LCMS m/z 642.3 [M+H]".

26HA: 1-[2-(5-ZF 2 2-3-9 7 9)-4-[[(3R)-2,3,4,9-E| ET}slo| =2 -1 T} E-3-L [olu| = |9 B} & 2 [1,5-
all1,3,5]1Eg o}z -8-L 19 E}=

N
NZ Ny
F. / i \N T
“~ .
N l¢]

MeOH(40mL) %9 tert-%9 (3R)-3-[[8-otAE-2-(5-ZF ¢ 2-3-T D)9 &F=2[1,5-a][1,3,5] E&] o} -4-
d]-tert-F-EA 7R d-olu=]-1,2,3,4-H Eg}8lo] = 2 70} E-9-7} 22 ¢ o] E(1.25g, 1.95mmol, leq)®] W HFEF
|-l HCI(12M, 30mL, 184.8leq)= H7IsF3th. Wbg E3HES 40TolA] 3.5A17F &<t wtsile}, whg =3
S E(G0mL) 2 3X3 3 NalCo; E3F&do] o8 pH 8 WA 92 233 th. EtOAc(100mLx3) & FZ3}3A T},
g f7] F& FF NaS0E AN vg dFdegiv. AdE FFst] 1-[2-(5-EF L 2-3-T Y )-4-
[[(3R)-2,3,4,9-H Eg}slo| E 2 -17-7}u}E-3-Y Jolr| = 1 &} £ 2 [1,5-a][1,3,5] E 2] o} -8-< ] o E} +=(800mg,
1.81mmol, 93.0% &, 100.0% %)< F4 IFEZ F5IoM ol F7I2 AASA &3 ofs dAlelA

AHg-3t9n.

'H NMR
(400 MHz, DMSO-ds) 6 ppm 10.80 (s, 1H), 9.54-9.40 (m, 2H), 8.77 (d, J = 2.9 Hz, 1H), 8.61-8.49
(m, 2H), 7.34 (d, J= 7.6 Hz, 1H), 7.27 (d, J = 8.1 Hz, 1H), 7.04-6.98 (m, 1H), 6.96-6.89 (m, 1H),
4.87 (s, 1H), 3.15-3.09 (m, 1H), 3.07-2.99 (m, 1H), 2.99-2.86 (m, 2H), 2.74 (s, 3H), 2.21 (d, J =
3.4 Hz, 2H); ES-LCMS m/z 442.2 [M+H] .

30 1-[2-(5-EF 2 2-3-1749)-4-[[(3R)-2,3,4,9-E| E& 3| =2 -1 FIu1E-3-L Jotu| = | 9 S E 2 [1,5-
all1,3,5]Ego}x-8-A ]9 el 4]

H
IJN
HNY 7\

~N
NN
F. /i \N S
\N E\i/
OH

THF(15mL) =9 [2

1-[2-(5-3F 2 2-3-9 2 °)-4-[[(3R)-2,3,4,9-H Eg}sto| =2 -1/ 7IntE-3- | obu) e ] o) 2} &
2[1,5-al[1,3,5] Ed]o}x1-8-¢]

1H-
Jol E}F=(800mg, 1.81mmol, leq)e] wykEl  &Mo]  NH,OH - HCI1(251.86mg,
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[1364]

[1365]

[1366]

[1367]

[1368]

[1369]
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3.62mmol, 2eq) 2 NaOAc(445.96mg, 5.44mmol, 3eq)S %7}6}@@ g E3ES 60T 12A7F F<F gk
3ttt 8-S E(50mL)ol FH7Fstar, EtOAc(50mLx3) & FZatdtt. &3 #7] =& 94 (50mL) 2 Al H st

NaxSO, 2 AZA7)aL, Fstal §F3le] AodES 580 o5 AMd Agsr 4 A2vtEads 1(PE/EtOAc =
100/1) A58 1/17+A], TLC: PE/EtOAc = 1/1, Ry = 0.25)¢] 93] AAlste] 1-[2-(5-ZF 9 =-3-7)8d)-4-

10

[[(3R)-2,3,4,9-E| Ee}8lo] == -1/F7hi}E-3-< ] O}UIL Jeb£R2[1,5-al(1,3,5] Egjobxl-8-A Jol b= =4
(800mg, 1.75mmol, 96.7% 4&, 100.0% w%)& A nFER 5530t

'H NMR (400 MHz, CDCl3) § ppm 9.60-9.50 (m, 1H), 8.66-8.58 (m, 2H), 7.93 (s,
1H), 7.47 (d,J=7.8 Hz, 1H), 7.34 (d,.J=8.0 Hz, 1H), 7.19 (t, /= 7.4 Hz, 1H), 7.14-7.09 (m, 1H),
6.97-6.84 (m, 1H), 4.97 (s, 1H), 3.38 (dd, /= 5.0, 15.3 Hz, 1H), 3.08-2.91 (m, 3H), 2.68-2.54 (m,
3H), 2.43-2.28 (m, 2H); ES-LCMS m/z 457.2 [M+H]".

AR (3R)-N[8-(1-ohm] ol @)-2-(5-F %0 2-3-3] el )W e E 2 [1,5a][1,3,5] Eel bl -4-2]-2,3,4,9-¥]
Ee}stol = 2-147huE-3-old]

H
L
HNY \/L@
E o
NP NN
s
Sy o

THF(6mL) 2 MeOH(6mL)e] &9 Fo] 1-[2-(5-ZF ¢ 2-3-98d)-4-[[(3R)-2,3,4,9-H Ed}slo| & 2 -1 7 Z-
Aot =T &2 [1,5-a][1,3,5] ET|obzl-8-L ol B} &4 (250mg, 547.68 umol, leq)e] uyHel fdo]
o] U-Ni(558.66mg, 6.52mmol, 11.9leq)(4 MeOHZ 33 A Hste] S 7AAZ), 2 MeOH 9 NH;(7M,
391.20uL, beq)e] &HE N, 91715kl H7teksith. #bg EFES E7|sta L2 33 HAsHaL 30T A 124]
b 5t Hy E91718kel] wRkelgiTt. whE E£3ES AgolE sjlug B3 oIsta A& FHste] FAES
Esla o) A3 Ayt A I 2vulE 283 (DCM/MeOH = 100/10) 458 10/17+%], TLC: DCM/MeOH = 10/1, R; =

25)el 93l AAsF (3R)-MN-[8-(1-o}u| o &)-2-(5-ZF ¢ 2-3-1 2] H &= =2[1,5-al[1,3,5] E&| o} ¥ -4~
a] -2,3,4,9-H| Eg}slo| =2 -1/7uFZ-3-0} 1 (130mg, 281.45umol, 51.4% 8, 95.8% +%)& A u3zE=z

539,

'H NMR (400 MHz, CDs0D) 6 ppm
9.47 (s, 1H), 8.67-8.57 (m, 2H), 8.20 (s, 1H), 7.38 (d, J = 7.6 Hz, 1H), 7.28 (d, /= 8.1 Hz, 1H),
7.05 (t, J = 7.5 Hz, 1H), 6.99-6.94 (m, 1H), 4.90-4.81 (m, 2H), 3.28 (s, 1H), 3.13-2.92 (m, 3H),
2.45-2.36 (m, 1H), 2.34-2.22 (m, 1H), 1.81 (d, J = 6.8 Hz, 3H); ES-LCMS m/z 426.2 [M-NHz]".

59 NFI(19)-1-[2-(5-EF 2 2-3-9F Y )-4-[[(3R)-2,3,4,9-E| E&}&o| = 2-1-F}E-3-Y Jo}m| = | ] B} &
2[1,5-a][1,3,5]1E& oA -g-d 1o d ]-4-mE-H =g A -1-FtF 2o}u = ([-61la) £ MF[(1R)-1-[2-(-FEF 2=~
3-939)-4-[[(3R)-2,3,4,9-H E& 30| E2-1FIE-3-L Jopn| = ] 9 &&= [1,5-a] [1,3,5] E o} -8-L ] o]
d]-4-v -y oA -1-7-8 2oln| = (1-61b)

,l,.N
| 2
M a
A
NT ? 2
F =// I P ! \N/A\'
|
Y Y HN
/=0
()
N‘)
7
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[1371]

[1372]

[1373]
[1374]

[1375]

[1376]
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THF(6mL) &<  (BR)-M[8-(1-o}v o e)-2-(5-ZF 2 2-3-H ) EZ[1,5-a]l[1,3,5] Ed|o}d-4-H ]-
2,3,4,9-t| Eg}slo| = 2 -1F-7MFE-3-0}1 (130mg, 281.45umol, leq)9] nwkg %fﬁ o EFEEEvYE JlhwF

2 o] E(334.08mg, 1.69mmol, 203.71ul, 6eq)S H7Feict. wg EFIES 60ToAM 243F B9
wRkakgl ek, 1-w g 9] #2151 (903.00mg, 9.02mmol, ImL, 32.03eq)S A7) Whs E3+Eo] Hrlalar 60°CelA 12
Al Eeh wRkslGITh Wb EFES sl FAES £53a olE EFE WPLU(EVAY A A™:
Boston Green ODS 150%30 5u; ©]%5AF: [E(0.04% NH;H,0+10mM NHHCO3)-ACNT; B%: 40%-70%, Smin)oll <8l A
st AP ES 5o o5 SFC(7]14d =715 Z¥: DAICEL CHIRALPAK AS-H (250mm+30mm, 5um); ©]%&7d:
[0.1% NH;H.0 ETOHI; B%: 40%-40%, min)ell <J&l &E&|sfe] ol e 2™ (59mg, 103.76 umol, 36.9% <&, 100.0%

o

=, SFC : R, = 3.560min, ee = 99.7%, [al "'y = +30.0, MeOH, ¢ = 0.02g/100mL)E WA TP B2 5319

Rl

'H NMR (400 MHz, CD;0D) 6 ppm 9.42 (s, 1H), 8.61-8.51 (m, 2H), 8.04 (s, 1H),
7.38 (d,J=7.8 Hz, 1H), 7.27 (d, J = 8.0 Hz, 1H), 7.06-7.01 (m, 1H), 6.99-6.93 (m, 1H), 5.29 (q,
J=6.9 Hz, 1H), 4.86 (s, 1H), 3.54-3.41 (m, 4H), 3.28 (d, /= 5.3 Hz, 1H), 3.11-2.89 (m, 3H), 2.49-
2.35 (m, 5H), 2.32-2.20 (m, 4H), 1.66 (d, J = 6.8 Hz, 3H); ES-LCMS m/z 569.3 [M+H]"

U] 2] o W] 9.1 (19.3mg, 33.94pmol, 12.1% &, 100.0% %%, SFC : R, = 3.990min, ee = 99.1%, [ a1,

= +20.0, MeOH, ¢ = 0.02g/100nL) S WX uEZ F$E319 0},

'H NMR (400 MHz, CD30D)
J ppm 9.42 (s, 1H), 8.60-8.52 (m, 2H), 8.03 (s, 1H), 7.38 (d, /= 7.5 Hz, 1H), 7.27 (d, /= 8.0 Hz,
1H), 7.06-7.01 (m, 1H), 6.98-6.93 (m, 1H), 5.29 (q, J = 6.9 Hz, 1H), 4.87 (s, 1H), 3.56-3.42 (m,
4H), 3.28 (d, J = 5.3 Hz, 1H), 3.11-2.88 (m, 3H), 2.47 (1, J = 4.9 Hz, 4H), 2.37 (s, 1H), 2.32 (s,
3H), 2.30-2.20 (m, 1H), 1.66 (d, J = 7.0 Hz, 3H); ES-LCMS m/z 569.3 [M+H]".

A Ao 64
3gE 1-62a, 1-62b ¥ 1-62c9] A

o Ef‘j N o ;j; N
o o EJ‘>
an NH HN NH Y
N”)\N”N\ N‘;kN'N\ \/ N
F\@/&Ni % \Ni o fj ﬁ
N | N
1-62a 1-62b 1-62¢
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[1377]

[1378]
[1379]

[1380]
[1381]

[1382]
[1383]

[1384]

[1385]
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R RERE

y OH y o~
4§ Ygo __hHNOgHSO, N\/\r,go A1 N, H
<\ ]/ 2) SOCI/MeOH &
N~ NH, N NHBoc
3} Bog,O NO,
Cl
i
NZN- N
i o N v
;’\’ i
L\\(NIN*/" HCI 4-T92 il \i'i/N\ Sy N
Boow A N HZN/"\/‘“% -PrOH, DIEA
H
H
° O N
I/\[ > UN\> O\\«”N\i——N}
H i
}j]\ HN\ N N S N
N SFC H i
NZNT * s N
F 2 /I:\\) N N N
\E/ ron I y )\ F
H
Ty
v o & S 1eza )\
iszb

1A g 2-(tert-FHAIFFR o] 2)-3-(4-HEZ-1F-o| 1| tE-5-L) T2 7} 1o o] E

o

§ i
0
<ij\ NHBDC

5% U,S0,(12mL) 59 2-ofv]=-3-(14-o M| th&-5-Y) 2 4H(2g, 12.89mmol, leq)®] -&Hel HAH(5.49¢,
87.14mmol, 3.92mL, 6.76eq)= 0TCelA H7Ie Y. EFES 25TAA 1417 &< wukst v, MeOH(80mL )l
A7vsktl. 60T 3AIZE Bk wwkel & EES AUhe H0(240mL) 2 531, 0CollA NaOH(aLA]) o] <] &l
pH 7 WA 82 F3kA7]1aL, 3] MeOHE A ASATE. A ZkoEo] THF(80mL), NayC0s(4.10g, 38.67mmol,

A
3eq) ¥ tert-FEAFIEY tert-F4 FFRUIO]E(2.81g, 12.8%mmol, 2.96mL, 1.0eq)E FH7}8FUTE.
F=g 26Tl 1243 &Sk uwkegitt. vk —E;%g% EtOAc(100mLx3) & FZ38tct. 3t f7]
(50mL) 2 A AL, Na,S0,= 7AxA71aL, oJ33tal Fdste] &F3te] &S 53t ol A3

Ay =

i 01)1' o;:
E, mlo O_u
N

o];]
},
A= E 183 (PE/EtOAc = 1/091AFE] 0/17k4], TLC: EtOAc, Ry = 0.50)° &J& BA|ste] wE 2-(tert-5%

A7 R o] 1 )-3-(4-Y E Z-1-o|n|t}Z-5-U) T2 9} -0 0| E(1.5g, 4.6lmmol, 35.7% <&, 96.6%6 %)=
WA 1P EE S5

'THNMR
(400 MHz, DMSO-db) 8 ppm 13.01 (br s, 1H), 7.73 (s, 1H), 7.35 (d, J — 8.1 Hz, 1H), 4.42-4.33
(m, 1H), 3.59 (s, 3H), 3.43 (dd, J — 6.6, 14.2 Hz, 1H), 3.29-3.20 (m, 1H), 1.33 (s, 9H); ES-LCMS
m/z 259.1 [M-t-Bu+H]".

2GHAl: tert-F8 M (5-54-1,4,6,7-HEZS} o] =2 olu|thx[4,5-b] ¥ 2l d-6-Q ) FHHtH| o] E

H
O, NTN
N
1
Boc\NI/ \ﬁ
H

MeOH(100mL) ¢ wWE 2-(tert-FEA 7R doln|x)-3-(4-HEZ-1F-0| v t}ZE-5-9 ) Z 2 1} 1= o] o] E (800mg,
2.46mmol, leq)®] &M #o]Y-Ni(1.0g, 11.67mmol, 4.75eq)S H, &toll (35psi) H7bsldth. E3ES 60T
o A1 40A13F Bt ki, EFES Ao EE Fd A § Ao]ZE MeOH(100mLx<2)Z M A3ATE. o
A FFHSFY FHAJE(500mg, =H3H)S —?%5}03051 o] 348 HPLC(ZA¥: Boston Green ODS 150%30 5um;
o)A [E(0.04% NH; - HO+10mM NH,HCO;)-ACN]; B%: 15%-45%, 8min)ell 93] AAS = ZAAZAA tert-%
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[1386]
[1387]

[1388]
[1389]

[1390]
[1391]

[1392]

[1393]

[1394]

[1395]
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g F(5-5%-1,4,6,7-HEZSO| =R o)tk [4,5-b] 9] 2 d-6-L) 7hutH] 0] E(130mg,  513.78umol,  20.9%
TE, 9.7 v WA AR F5Egl.
'H NMR (400 MHz, DMSO-d) & ppm 11.84 (br s, 1H), 9.98 (br s, 1H),
7.29 (s, 1H), 6.91 (d, J = 8.3 Hz, 1H), 431-4.08 (m, 1H), 2.97 (dd, J = 8.1, 15.2 Hz, 1H), 2.78-
2.68 (m, 1H), 1.40 (s, 9H); ES-LCMS m/z 253.2 [M+H]".

3t 6-o}u|=-1,4,6,7-H Edste| =2 o)m|thx[4,5-b] ¥ g P -5-&
H
Oa N N
T
HoN™ ™~ ‘;3;

THF(10mL) &< rtert-%¥ M (5-%4-1,4,6,7-HEgsIo|=2o]n|thz[4,5-b] 3 2 W-6-Y ) 71l o] E(110mg,
434.73 umol, leq)®l -&<Mol HC1/1,4-T)SAF(4M, 2ml, 18.40eq)S F7Fe}Tt. E3ES 15ToA 12417F FoF

AREEIGITE, WhE ZFES FFsle] 6-ol1k-1,4,6,7-H EgSto| =R olu|thx([4,5-b] F B D -5-2(97.8ng, F
obgl 2HCL)S WA NFER FEIoM, o= FUIRE AASA & vhs DA ARSI

HNMR (400 MHz, DMSO-db)
S ppm 11.38 (s, 1H), 8.78 (br s, 3H), 8.48 (s, 1H), 4.46-4.36 (m, 1H), 3.41-3.35 (m, 1H), 3.12-3.00
(m, 1H); ES-LCMS m/z 153.2 [M+H]".

434 6-[[2-(-EF 2 2-3-¥FY)-8-0olAx2F-HFA=E=2[1,5-a][1,3,5] Eg o}R-4-Y ]o}u| =]1-1,4,6,7-H
Egglo|= 2ol thE [4,5-b] 9] B D-5-2

o N
Wy’ \r,aN
>
HN N

-PrOH(10mL) ¢ 6-o}n|=-1,4,6,7-H Eg}slo] =2 oln|thx[4,5-b] 3] 2| Y -5-=(97.8mg, 434.52pmol, leq,
2HC1)2] &<fo| DIEA(168.47mg, 1.30mmol, 227.05x0, 3eq) % 4-FR2-2-(5-Z2FQ2-3-¥#d)-8-o]AZT2Y
- etE=[1,5-a][1,3,5]E&]o}x1(126.75mg, 434.52umol, leq)S A7}ttt EFES 50TColA 1417 B9t
AHEEATE, WS EFEES TE55tY] JHAES 55 ol AY A8 A AzvtE a3 (Et0Ac/MeOH = 1/0
o M5B 10/17kA], TLC: EtOAc/MeOH = 10/1, R = 0.49)ell &al AA ] 6-[[2-(5-FF 2 =-3-3] g d)-8-0]
AZ2d-vgE2(1,5-a](1,3,5]Eg ot -4-d Jotn| = ]-1,4,6,7-H Eg}sto] = 2o w v}z [4,5-b] 9] 2] d-5-2(15
Omg, 360.09 umol, 82.8% &, 97.8% =)< WA APEZ F533t}.

'H NMR (400
MHz, DMSO-ds) § ppm 11.95 (br s, 1H), 10.25 (s, 1H), 9.35 (s, 1H), 8.97 (d, J = 8.6 Hz, 1H),
8.69 (d,J = 2.9 Hz, 1H), 8.46 (d, J = 10.0 Hz, 1H), 8.18 (s, 1H), 7.37 (s, 1H), 5.46-5.29 (m, 1H),
3.29-3.26 (m, 2H), 3.23-3.15 (m, 1H), 1.37 (d, J = 6.8 Hz, 6H); ES-LCMS m/z 408.2 [M+H]".

SUbAL: (69)-6-[[2-(5-FF22-3-9TH)-8-0o| 2= =2H-HFHEZ[1,5-a][1,3,5] EF o} -4-L Jo}r] = ]-
1,4,6,7-H Egslo| =2 o|ut}x[4,5-b]H A D-5- (1-62a) L (6R)-6-[[2-(5-Z2F2=-3-1F4g)-8-0o|AZE
g-98E2[1,5-a][1,3,5]1Eg o}A-4-LG]o}m| =1-1,4,6,7-BH| EFsto| =2 otz [4,5-b]FFD-5-& (I-
62b)
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[1397]

[1398]
[1399]

[1400]
[1401]

[1402]
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o N o N
N -
AO» Ty
HNY ~” N HN ~N
Pl Aoy
NZ NN NN
1
F. F : \N ST F\//\\(/\\N =
S /~\ %\j —
N SN

6-[[2-(5-ZF o 2-3-1gd)-8-o|AZ 2 -2 [],5-a][1,3,5]Egolx-4-UJo}n=]-1,4,6,7-H Eg}s}

o= Roln|t}x[4,5-b] 9 B Y-5-2(100mg, 240.06 umol, leq)S SFC(AA: YMC 71 Amylose-C(250mm#30mm, 10
wn; ©)5F: [0.1% NH; - H,0 EtOH]; B%: 45%-45%, ¥ = 1 = 2.726; I3 2 = 3.912)o] &3] E&ste] 973 1 ¢
94 28 535U, ol A F SUE FFoh] I o] (30mL) ¥ E(30mL)el H7pgk &
SAAZAA oFEI QW (17.4mg, 41.98pumol, 17.4% <&, 98.3% <%, SFC: R, = 2.721, ee = 99.44%,

L
i
o
-
i
ol

27

[a]”) = +69.23 (MeOH, ¢ = 0.026g/1000L)) S 84 THEZ =390},

'H NMR (400 MHz, CD30D) 6 ppm 9.37 (s, 1H), 8.55 (d, J = 2.7 Hz, 1H), 8.49 (dd, J =
1.6,9.7 Hz, 1H), 8.04 (s, 1H), 7.45 (s, 1H), 5.33 (dd, J = 8.3, 13.2 Hz, 1H), 3.60 (dd, J — 8.4, 153
Hz, 1H), 3.30-3.20 (m, 2H), 1.43 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 408.2 [M+H]".

o5 VY UMAE FEF3le] FoES 53 o]E MeCN(30mL) 2 = (30ml)ol] H7H3F & H=AAZXAIA Y
w2 o \E 2w (16.1mg, 39.44pmol, 16.4% 8, 99.8% %%, SFC: R, = 3.908, ee = 98.6%, [a] )y =
-63.64 (MeOH, ¢ = 0.022g/100mL))E 3 1 EZ FE53)9 T},

'H NMR (400 MHz, CDsOD) & ppm 9.35 (s, 1H), 8.53 (d, J = 2.7 Hz, 1H), 8.49-
8.43 (m, 1H), 8.02 (s, 1H), 7.43 (s, 1H), 5.31 (dd, J = 8.6, 13.2 Hz, 1H), 3.58 (dd, J — 8.3, 14.9
Hz, 1H), 3.28-3.18 (m, 2H), 1.41 (d, J = 7.1 Hz, 6H); ES-LCMS m/z 408.2 [M+H]".

A A 65
338 1-63a, 1-63b E I-63co] FA

MNH
NH, 2
SN
oy v
o s Jou
HNY T N yi HN
- N
N N'N\ NT N N\ N/JN 3\
F /i \N =S FWN X [A\Efr\ \\‘
3\
Sy D "
N N oy /-
1-63a I1-63b 1-63¢
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[1405]
[1406]

[1407]

[1408]

[1409]

[1410]

[1411]
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R RERE

N, N
N, X ® oy O [
i Ry #No7No™ gy & L //’\\{'/OEt H,, PA/C
SRS A ——" % PR S— — e
gy LIHMDS, THF _OEt OBt ©
o o
®
H H
- OFt R AN
y a, EtOH :
W\?f — M naciowso H”‘N NHZOH HCI /\E/\\”N
OEt O HE" N o w4 J ] e ‘ ot
\r o7 A KOAc,EtoH MO o
e} 0% “oEt
Aol Ni d A\,‘/\'\‘l chzCl j\/\l/%” m-CPBA, DCM POV
b 1 N S R L. P
MEOH N CbzHN A BN S
Cl
NZN-
7 )“*()
NH, NHz \[
TSCINH; H,0 Ay Pd/C, Hy /[\\/L N _
CbzHN &
NH, NH,
,/g i J%
f\ o L
HNS A HNT
e Ty +
N/\N/‘N N7 N/N> N/\N’N\
o J\) A o A
X )k\‘ X, ! =
N"  I63a N" 1e3pb
124 o€E 2-(3-E2R-4-F | d)olAH ol E
N
E X
il Br
QEt
O

Ny, #9]17]18kol 0°CollA THF(150mL) 2] 3-H 2 X -4-vE'-3]2]d (15.50g, 90.10mmol, 10mL, leq) % tlol€ 7}

BUlo]E(12.59g, 106.61mmol, 12.92mL, 1.18eq)9] &<l LiHMDS(IM, 142.08mL, 1.58eq)& A 7Fslitt. =%
ES5 N, 9718k 0CollA] 3A17F =oF wwralivl. TLC(PE/EtOAc = 5/1, Ry = 0.3)= &% Q87 9443 &

HE 1SS BolFdek. NHCL ¥3F =89 (100mL) ol ola] whe Z3HES 38 FA7]a EtOAc(100mL < 3) &
FEIAT. 7] T NaS0, = AFA 7], o fatar ststel FFdte] Foles 5313 o5 A% At
A A2vlE 23] (PE/EtOAc = 0/191 A F-¥ 5/17k%], TLC: PE/EtOAc = 5/1, Ry = 0.3)°l o] AAst old 2-
(3-B2 Y -4-vg|d)olAH o] E(15g, 61.45mmol, 68.2% +&)S 24 oAz S50},

I

mlo
}11

'H NMR (400 MHz, CDCls) 6 ppm 8.73 (s, 1H), 8.49 (d, /= 4.8 Hz, 1H), 7.28 (d, /= 4.8 Hz,
1H), 4.21 (q, J = 6.8 Hz, 2H), 3.79 (s, 2H), 1.29 (t, J = 6.8 Hz, 3H); ES-LCMS m/z 244.0, 246.0
[M+H]".

29 A" (B)-3-[4-(2-AFA-2-S2-9E)-3-HHL ]| ZEZ-2-o| =0 o] E

e 2-(3-H2E-4-1 g d)olAH o] E(17g, 69.65mmol, leq), ©o€ X RXI-2-ofw-ofo]E(35g, 349.60mmol,
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[1415]
[1416]

[1417]

[1418]

[1419]

[1420]
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38.00mL, 5.02eq), Pd(OAc),(781.83mg, 3.48mmol, 0.05eq), E#-o- H(2.12g, 6.96mmol, 0.leq) %
1713kl 95CelA 12417 B<F wRkskith. w3

M

EtN(109.05g, 1.08 mol, 150mL, 15.47eq)9] &FES N,

E3es Adetl wHete]l Fojwd F58aL o5 AR Adurt A A== Y (PE/EtOAc = 20/ 10014 5-H
1/17k4], TLC: PE/EtOAc = 1/1, Re = 0.30)ell o8 AAlste] old (£)-3-[4-(2-cFA]-2-5 24— d)-3-9] g

=
dlzasz-o-o o o]E(5.7g, 5.4lmmol, 7.77% &, 25% «E)S T4 98 F58190).

l' [UZ

IH NMR (400 MHz, CDCls) 6 ppm 8.79 (s, 1H), 8.55 (d, J = 5.2 Hz, 2H), 7.88 (d, J = 16.0 Hz,
1H), 6.46 (d, J = 16.0 Hz, 1H), 4.29 (q, J= 7.2 Hz, 2H), 4.12 (q, J = 7.2 Hz, 2H), 3.76 (s, 2H),
1.35 (t,J=7.2 Hz, 3H), 1.27 (t, J= 7.2 Hz, 3H); ES-LCMS m/z 264.1 [M+H]".

et ol e 3-[4-(2-FA-2-S - 8)-3-F L | T2 R o o] E

EtOH(50mL) 2 EtOAc(50mL) F¢ o8 (£)-3-[4-(2-oEA-2-84-oE)-3-vgd | T2 Z- o
10.25mmol, leq) @ Pd/C(1lg, 10% <%)2 325 H, &} (SOpSI) 30Tl A 12A13F &<t wREsHSIT.
S osilth. A RSt FFHte] JAES F5IL olF A% Ayt A A=RntEY Y PE/EtOAc =
20/191 4 5-€] 5/174A1, TLC: PE/EtOAc = 1/1, Ry = 0.40)°l &Ja] AAete] oled 3-[4-(2-0 EA]-2- -0 & )-
-yEld ] Z2u ool E(2.7g, 10.04mmol, 98.0% =&, 98.7% +=X)& F4 od= #5313},

'H
NMR (400 MHz, CDCls) J ppm 8.46 (s, 1H), 8.42 (d, J = 5.2 Hz, 1H), 7.16 (d, J = 4.8 Hz, 1H),
4.16 (dd, J = 7.2, 14.4 Hz, 4H), 3.69 (s, 2H), 3.00 (t, / = 7.6 Hz, 2H), 2.63 (t, ./ = 7.6 Hz, 2H),
1.27-1.23 (m, 6H); ES-LCMS m/z 266.2 [M+H]".

497 o8 6-3] =FA|-7,8-T]3to| ER o) A EH-5-FHEAH | E

'/’\\T/’\N
HOW

O%\OEt
20°C ol A EtOH(20mL)ell Na(1.15g, 50.22mmol, 1.19mL, 5eq)Z ﬂﬂo}Oﬂﬂr EES 20CoAA Nazb AHetE o)
7EA] nEkelitE. EtOH(100mL) 9] olE  3-[4-(2-o 5A]-2- 15‘) an@ ZRI o] E(2.7g,
10.04mmol, leq)9] &3¥tEo A7) NaOMe &M 20T ol A %ﬂﬂﬁrﬂr A CollAl 1A BQF wuksla)
o}, TLC(PE/EtOAc = 1/1, Ry = 0.20)+= &% A57F ¢4ds] 2HH9 E—O—;‘T D} WS 35S 20CE Y

Z¥A 713, 4224 HC1(30mL, 2D & 31, X3} =4 NalCO;ol 93] pH 8= A7 AsA 72, 738}

FoJES S22 FASEL DCM(50mL X 3) .2 F&3th. §7] F& Na,S0,2 xA7]a, olzsta 7Hyds)
o HE3dt] oE 6-3lo] =FA]-7, 8—1”4’8}0]‘1&0]&#]%% 5-7FE Aol E(1.2g, 5.47mmol, 54.5% <&, 100.0%
TE)E WA 3P ER FEIGen, ot FUIE AASHA € v dA A AREEITE.

IH NMR (400 MHz, CDCl3) § ppm 13.81 (s, 1H), 8.38
(d, J=5.6 Hz, 1H), 8.32 (s, 1H), 7.64 (d, J= 5.6 Hz, 1H), 4.43 (q, J= 7.2 Hz, 2H), 2.87-2.80 (m,
2H), 2.66-2.58 (m, 2H), 1.44 (t, J = 7.2 Hz, 3H); ES-LCMS m/z 220.1 [M+H]".
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[1423]

[1424]

[1425]
[1426]

[1427]

[1428]

[1429]

[1430]
[1431]

[1432]
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5%HAl: 7,8-T 80| E 250 A EU-6-&
O
A

H,0(120mL) 3¢ HC1(12M, 15mL, 32.89eq)9] || o€ 6-22-7 8-T]slo]| E2-5[F0] A HH-5-FlE 2ol E

(1.2g, 5.47mmol, leq)E H7Isth. E}ES 120TAA 4A17F & wakslgler. 73 E3ES st &
%3}e] 7,8-Uslo|ER-5F0] A EHU-6-(1g, 5.45mmol, 99.5% F&, N/A £%, HC)S ZA 13 E2 5

solom, ol F7hm ASA ¥ b wANA AgH.

'H NMR (400 MHz, CD30OD) é ppm
8.61 (s, 1H), 8.52 (d, /= 6.0 Hz, 1H), 8.21-8.16 (m, 3H), 7.80 (d, /= 6.0 Hz, 1H), 7.26 (d, /= 6.4
Hz, 2H), 3.04 (s, 2H), 2.59 (t, J = 8.4 Hz, 3H), 2.11 (¢, J = 6.8 Hz, 2H); ES-LCMS m/z 148.1
[M+H]".

65t 7,8-Tl3lo| =250 AFAET-6-2 4]

oS
HO. = : i
N ~F

EtOH(50mL) &9¢] 7,8-t]3}o]| =2 -5/-0]4 H-6-<(1g, 5.45mmol, leq, HCI), NH,OH - HC1(600mg, 8.63mmol,

HAE=
1.59eq) 2 KOAc(2.67g, 27.23mmol, 5eq)e] EIELS 20Col|A] 2417 EoF wukslolt), Hke E3FES 71¢ts)
o] FF3le 7,8-Usto|E2-5/F0laFEHU-6-2 4 (4g, S QLIIEN uPEZ F5EFoH, o

Zole QA 9a o BAolA AFREgth. ES-LOMS m/z 163.1 [M+I]'

rr

79A: 5,6,7,8-B|EFSlo|ERo| AF] EH-6-0}7

C
H2NW

MeOH(100mL) <9 7,8-t]slo|=2-5f-olAFAEd-6-2 A (4g, 24.66mmol, leq), #oJY-Ni(500mg) %
NHa/MeOH(7M, 5mL)2] &3HES H, 3lo] (15psi) 45ColAl 12A13F E<¢F mukslgt), whe 2328 o731},

ojols zhetato] wEsle] 5,6,7,8-HE# o] =20l AFEH-6-0}F(3.5g, FoI3H)S 9 Z3lo]
FEAON, ol F71E GAEA % ok Aol AFREHTE. ES-LONS m/z 147.1 [MHH]

1m

A AFER

oo
i
ri

A N(5,6,7,8-H EgEo| =20l AFAEd-6-U ) Il o E

/A\/E/“* N
Ci}zHN'/\\*"/‘\\’/A

DCM(50mL) 2 H,0(50mL) 9] 5,6,7,8-H|Egslo] =R o] A7 EU-6-0}71(3.5¢, 23.62mmol, leq) 2 Na,COs;(3g,

28.30mmol, 1.20eq)®] &9Mol CbzCl (1.8g, 10 55mmol, 1.50mL, 4. 47e—1eq)% 20TCoNA A7rsiger. E3ES
20Co A 2A17F BoF wukslgith, ¥hg ZIE-S DOM(S0MLX3) 0.2 2Z381Th. 77 & NaSOE XA 7|11,

oJypstar st FESte] WAES F5SaL ol A4 Ayt A AZeE 29 (PE/EtOAc = 20/10A4 F-E
1/2744], TLC: PE/EtOAc = 1/1, Ry = 0.10)°] oJ3] BAste] WA N(5,6,7,8-HEgteto]| =2 o] A7 md-6-%)

Fhabd o] E(700mg, 2.27mmol, 9.6% &, 91.6% +<%)E T Ho g 5%,
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[1435]
[1436]

[1437]
[1438]

[1439]

[1440]

[1441]
[1442]

[1443]
[1444]

[1445]
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'H NMR (400 MHz, CDs0D) & ppm 8.24 (s, 1H), 8.17 (d, J =
5.2 Hz, 1H), 7.35-7.25 (m, SH), 7.12 (d, J = 5.2 Hz, 1H), 5.07 (s, 2H), 3.87 (d, J = 3.6 Hz, 1H),
3.09 (dd, J = 5.2, 17.2 Hz, 1H), 2.93-2.83 (m, 2H), 2.69 (dd, J = 9.4, 17.2 Hz, 1H), 2.17-2.04 (m,
1H), 1.74 (dtd, J= 6.0, 10.4, 12.8 Hz, 1H); ES-LCMS m/z 283.1 [M+H]".

CWlE M (2-SAE-5,6,7,8-H EFSto| B2 0] A F B/ -2-0] H-6-Y ) FHutH| o] E

e,
I N
CbzHN o

DCM(30mL) =< W& M (5,6,7,8-HEZso|EZo] 27 EA-6-Y)7HH 0] E(700mg, 2.27mmol, leq)e] LMo
m~CPBA (922.13mg, 4.54mmol, 85% <X, 2eq)E 20TColA H7lstgoh., E3ES 20TolA 1A)7F S¢F wwkalyd
o X3 A NaS0;(20mL) el o8 whg EFES FAA7a, E3F 4 NalCooll 2@l pH 82 H71438kA17
I, DOM(50mL < 3) 2.2 FZ3I3tt. 77 TS NaSO.E 7AXA7|3, 3etar Zdste &t Wd MF(2-FA]
£-5,6,7,8-B|Eg}slo]| E 2ol AFEAU-2-0] F-6-Y ) FHuH o] E(600mg, 2.0lmmol, 88.6% F&, N/A +E)5 W
A agER FEIIG oY, ol FUIE AGAISA] B thg TAA AFESFSITE.

'H NMR (400 MHz, CDsOD) 6 ppm 8.13 (s, 1H), 8.05 (d, J = 6.4 Hz,
1H), 7.35-7.25 (m, 6H), 5.08 (s, 2H), 3.96-3.84 (m, 1H), 3.12 (dd, /= 5.4, 17.6 Hz, 1H), 2.94-2.84
(m, 2H), 2.70 (dd, J = 8.8, 17.6 Hz, 1H), 2.14-2.02 (m, 1H), 1.84-1.70 (m, 1H); ES-LCMS m/z
299.1 [M+H]".

109+-4]: A N(1-op1|=-5,6,7,8-B| EEl3to| ER o) AF 5 -6-Y ) FHulH| 0| E

N,
/\[/\*N

ChzHN™ "

CHClz(50mL) =9 Wl M(2-5A1%-5,6,7,8-H Egtslo] =R o] 27|51l -2-0]-6-) 7hv| o] E(580mg,

i

1.94mmol, leq) @ NH; - H0(2.73g, 21.81mmol, 3mL, 28% <%, 11.22eq)e] &2 TosCl(550mg, 2.88mmol,
1.48eq) & H7bellth. EFES 20ColA 12417 St wyhsgivt. g & wetatel sHskadrE. 1o
=& H0(50mL) = 3]A3FaL EtOAc(50mLx3) = FE3IATE. 7] & NaSO,E AXA[7|aL, oFatal 7hstol
FEse] FoJBES S5t o2 A At A A=vtE29(PE/EtOAc = 10/19145E 0/174A], o]o]A
EtOAc/MeOH =1/0°1A%-E] 3/17}%], TLC: EtOAc, R; = 0.15)°] 2]a] AAlsto] W& M(1-o}v|=-56,7,8-H Ez}
Blo| =R o) AaF] 5 -6-Y) 7l o] E(300mg, 838.40umol, 43.1% &, 83.1% <£%)2 WA UHEZ F5319
=

=

mlo

'H NMR (400 MHz, CD30D) 6 ppm 7.62 (d, J = 5.4 Hz, 1H), 7.39-7.25 (m, 5H), 6.39
(d, J=5.6 Hz, 1H), 5.08 (s, 2H), 3.88-3.71 (m, 1H), 2.96-2.87 (m, 1H), 2.63-2.53 (m, 2H), 2.52-
2.39 (m, 1H), 2.14 (dd, J = 3.2, 9.6 Hz, 1H), 1.80-1.67 (m, 1H); ES-LCMS m/z 298.1 [M+H]".

119H4: 5,6,7,8-EH Eg3lo| =2 o] A7 Ed-1,6-t]o}H
NH;

MN

HQ_NW

MeOH(30mL) ¢ W& M(1-°o}"%=-5,6,7,8-HEg 30| =2 0] A7 -6-Y ) 7Fld o] E(300mg, 838.40 pmol,
leq) ¥ Pd/C(100mg, 10% =%)¢ £3F=S H, 3Fell (15psi) 20TolA 124]7F &<t wxtslgl, 73 E3ES

ofstatgit. elole wekstel HEk] 5,6,7,8-H Eekste] = o] £HEW-1,6-tobnl (135ng, #oHEH) &

il

=
1=
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[1447]
[1448]

[1449]
[1450]

[1451]
[1452]

[1453]
[1454]
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DHBE FEHGON, ot F7R Al @ ohe wAelA ALgag,

'H NMR (400 MHz, CD3;0D)
5 ppm 7.62 (d,.J=5.4 Hz, 1H), 6.39 (d, J= 5.4 Hz, 1H), 3.08-2.98 (m, 1H), 2.85 (dd, J=4.2, 16.8
Hz, 1H), 2.61-2.52 (m, 1H), 2.50-2.42 (m, 2H), 2.14-2.05 (m, 1H), 1.60 (dtd, /= 6.0, 10.4, 12.8
Hz, 1H).

120H4: (6R)-M-[2-(5-ZF e 2-3-TF4)-8-olAx2g-gzg&E=[1,54a][1,3,5]Ego}X-4-9]1-5,6,7,8-H E
g3tole 2ol AFEE-1,6-toldl (I-63a) Z (69)-M-[2-(5-ZF e =2-3-TF4)-8-o|2xa2d-HzgZE=([1,5
all1,3,5]Eg|o}x-4-4]-5,6,7,8-HEZ3o| =2 o] 27 &3 -1,6-t]o}7] (I-63b)

f}le NH,
HP;,\M HN F
Y VL
F\/D)K\N/K\ ﬁ
. )\

N

-PrOH(30mL) 9] 5,6,7,8—121153}6}015101A#}ial—l,(s—ﬂomu%mg, 827 . 11umol, leq), 4-FE&2-2-
(5-Z% gi—S—ﬂM%)—é&—o]Aﬁiﬁ—ﬂa}ii ][1 3,5]E 2] o}7 (300mg, 1.03mmol , 1.24eq) 9
DIEA(534.49mg, 4.14mmol, 720.34ul, 5eq)d E3HES 60TolA 2A3F <t wutaley, whg 3
o HE3lo] HABS FEI o2 AHY NEH} 7,41_ A2v}E 29 (PE/EtOAc = 10/191 M58 0/174A], o]0} A
EtOAc/MeOH = 95/5, TLC: EtOAc/MeOH = 10/1, Ry = 0.34)o] &3] AAeGrt. BAsts 2SS 7Hetsto] =
st BA3tE SRHE(200mg) S FEIIITh. HAste %= (140mg)S 71E SFC(AH: YNC 71 Amylose-
C(250mm*30mm, 10um; ©]=4F: [0.1% NH; - H,O/EtOH]; B%: 45%-45%)°l] <& #glste] ¥z 1 ¥ ¥3 28 FE573
Ao, IS F sUE gydstd w55t AAES 5813 o5 3§ HPLC(ZAH: Phenomenex Synergi C18
150+30mm*4um; ©]5AF: [E(0.05%HC1)-ACN]; B%: 36%-66%, lOmin)el] &3] AA AT, A= 23S =47
ZA A oFEl 2™ (47.51mg, 89.65umol, 10.8% &, 99.6% <=, 3HCI, SFC: R, = 2.717, ee = 100%,
[a]”") = =22.6 (DMSO, ¢ = 0.053g/1000L)) S QX afo|EA THEZ FE549c}.

'H NMR (400
MHz, DMSO-ds) 6 ppm 13.75 (br s, 1H), 9.37 (s, 1H), 9.04 (d, J= 8.4 Hz, 1H), 8.70 (d, J=2.8
Hz, 1H), 8.48 (dd, J=1.6, 9.6 Hz, 1H), 8.12 (s, 1H), 7.94 (br s, 2H), 7.77 (d, J= 5.2 Hz, 1H), 6.70
(d, J= 6.4 Hz, 1H), 4.78-4.76 (m, 1H), 3.18 (q, /= 7.2 Hz, 1H), 3.14-3.01 (m, 2H), 2.68-2.57 (m,
2H), 2.19 (d, /= 11.2 Hz, 1H), 2.05-1.93 (m, 1H), 1.33 (d, J= 7.2 Hz, 6H); ES-LCMS m/z 419.2
[M+H]".
Y35 F UYHAE gt 553 JFAJES 533 o]& 3§ HPLC(Z®: Phenomenex Synergi C18
150#30mm*4um; ©]=AF: [E(0.05%HC1)-ACN]; B%: 32%-62%, 1lOmin)ol] 3] AA YT, B RadL =47
ZAA YA o FE ™ (53.69mg, 101.71umol, 12.3% &, 100.0% <%, 3HCI, SFC: R, = 3.575, ee =

99.358%, [a1”") = 452.5 (DMSO, ¢ = 0.061g/100nL))E QT slo]EAl ndE= FSarolr},

'H NMR (400 MHz, DMSO-ds) 6 ppm 13.63 (br s, 1H), 9.38 (t, J = 1.6 Hz, 1H), 9.05 (d, J = 8.4
Hz, 1H), 8.70 (d, J = 2.85 Hz, 1H), 8.51-8.42 (m, 1H), 8.13 (s, 1H), 7.91 (s, 2H), 7.77 (br s, 1H),
6.71 (d,.J= 6.4 Hz, 1H), 4.78-4.76 (m, 1H), 3.19 (q, J = 6.8 Hz, 1H), 3.15-3.01 (m, 2H), 2.69-2.60
(m, 2H), 2.20 (d, J = 9.2 Hz, 1H), 2.07-1.92 (m, 1H), 1.34 (d, J = 6.8 Hz, 6H); ES-LCMS m/z
419.2 [M+HT".

Al 66
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[1455] 38 1-64a, [-64b ¥ 1-64c9] FA

NH NH
‘Eo Q Cw/ \
N" N” N NF N"N
Fas? /‘\{/ Xy
"N

I-64a I1-64b I-64¢
[1456]
[1457] A whg-4:
i”:a—af’“?’/” X
- WA i 2
\\\/D\ """""""""""""""""" L C-B
/s
E Eoc _)‘){Q I Eoc
o8 -
Boch" % /o I {;‘\\/
> NF NN
)\2 PA(dppfiCly, Cs,C04 . IS
= N
I/j/\ \C\J/ A
Boc N r
N N
CT 7 (L
N R il B
PAIC, Hy Bootd s o HIY' \/\%M\
SR ik N ~8 NN TFADCM .\]{/j\.\]/N
D N
F. Ny =S i
\L/ ! S o F\(\T/»\\A\i o
SN \N} 164c ~
H
- !N E I’}
F Ry, T F 2 2
Ty LA~ \(\IH\N )\/O“‘
N™  184a ' 154k
[1458]
[1459] 194 2-[1-(HEA e E)H] d]1-4,4,5,5-H EZHE-1,3,2-T) SAL R ET
AQ{O
O~B
[1460] Q—
[1461] Ny ®E9715kel 0CelA EFA(10mL) T 3-WIEA|ZZZ-1-yne (500mg, 7.13mmol, 588.24ul, leq) =

CuC1(70.59mg, 713.00pumol, 0.leq), 4,4,5,5-HlE&tWE-2-(4,4,5,5-8|Eg€-1,3,2-USAL R ET-2-Y)-
1,3,2-H AR E2(1.81g, 7.13mmol, leq), (-BuONa(102.78mg, 1.07mmol, 0.15eq), ¢-BusPBF; (173.10mg,
855.60 umol, 200.81xl, 0.12eq)9] =3HEol] MeOH(456.92mg, 14.26mmol, 577.06ul, 2eq)=S A 7}3tdct. £¢E
S 2A1ZF &<t 20TCAlA] wRESFSATE. MeOH(2mL) ol 9f3l E3}HES FHA7] o33 th. dAE w530 o
S 53t ol ¥ ARvEIH IS0, AR AHZ/ Y olMEHCIE = 100/104 58 10/17HA], Ry =
0.75)° 93] AAste] 2-[1-(MEAWE)Hd]-4,4,5,5-HEZME-1,3,2-t] FALELZ2H(190mg, 863.35umol,
12.1% <5, 90% =)= FA o d= F5351%T}.
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[1462]
[1463]

[1464]

[1465]

[1466]

[1467]

[1468]

[1469]

[1470]
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'H NMR (400 MHz, CDCls) § ppm 5.97-5.86 (m, 2H), 4.04 (t, J= 1.8 Hz, 2H), 3.41-
3.32 (m, 3H), 1.27 (s, 12H); ES-LCMS m/z 199.2 [M+H]".

20 A tert-F¥  (3R)-3-[tert-FEEAFEE-[2-(5-ZF 0 2-3-7&d)-8-[1-(FEA] HE)u|d]dgE=
[1,5-al[1,3,5] E&o}A-4-AJo}n]|=]-1,2,3,4-H E&Sto| E 2 FuE-9-F 2 A g o| E

Boc
N
L
BocN™ 7\
2Ny~ N
N N N
r P ] \N o
| S/
o
N Vi

1,4-t15A4H10mL) 2 H0(2nmL) F9 tert-F8 (BR)-3-[tert-F-EAFHRI-[2-(5-FF L E-3-7H)-8-8.2 &~
setE2[1,5-a][1,3,5] Egobxl-4-2 Jolu] = ]-1,2, 3, 4- ] E 2}5} 0] = 2 7pupE-9-7}H 2 2 ¢ o] E (560mg, 771.83
mol, leq) 2 2-[1-(WEAWE )N L]-4,4,5 5-H Ee}rE-1,3,2-T] AR =2H(169.86mg, 771.83umol, leq)e
g Mol CsyC0(502.95mg, 1.54mmol, 2eq) 2 Pd(dppf)Cl:(56.47mg, 77.18umol, 0.leq)S 7}t E3ES
S0TOIA 243 Bk W, W EFES 1etajol FEale] oS FEeI o]F M@ A A A
20bE 199 (frm PE/EtOAc = 100/194%-E] 5/17b4, TLC: PE/EtOAc = 5/1, R = 0.56)°] <I3) Al3ke]
tert—%d (3R)-3- ter -5 A 7h - [2-(5- 57 £ 2-3-91 2] &)-8-[1- (M EA W D) u d | 9] e 2 2 [1,5-
all1.3.5]1 Eglolal-4-2l Jo}n]=]-1,2, 3, 4-E) Eg}alo] = 2 7lupZ-9-7}22 g o] E (260mg, 368.80 pmol, 47.7% 4=
. 95.0% £E)2 A nPER SFE5A0).

'H NMR (400 MHz, CDCl3) & ppm 9.49 (s, 1H), 8.60 (d, J=3.0 Hz, 1H), 8.41 (s, 1H), 8.10
(d,J=7.3 Hz, 1H), 7.34 (d, /= 7.5 Hz, 2H), 7.25 (s, 1H), 6.24 (s, 1H), 5.54 (s, 1H), 4.92 (s, 2H),
4.50 (s, 2H), 3.45 (s, 3H), 3.19 (s, 4H), 2.53-2.46 (m, 1H), 2.33 (s, 1H), 1.67 (s, 9H), 1.39 (s, 9H);
ES-LCMS m/z 670.3 [M+H]".

3THAl:  tert-34  (3R)-3-[tert-HEAFHE-[2-(5-ZF 0 2-3-7 &4 )-8-(2-H|EA]-1-vd-d Q)T & ==
[1,5-al[1,3,5] E&o}A-4-AJo}n]|=]-1,2,3,4-H E&Sto| 227 uE-9-F 2 A g o] E

Boc

N
|
W /)
BocN @(
N'/J’\N“N\
F\[\/AJ/J\\N%/O\
\..N :

THE(10mL) =9 tert-39 (3R)-3-[tert-FEANFIRE-[2-(5-ZF 2 2-3-9¢d)-8-[1-(WEA W e )n)d ]3| g}
Z2[1,5-al[1,3,5]Edo}A-4-A Jo}n|=]-1,2,3,4-H Eg}slo] & 2 7}l Z-9-FHE- 2 g o] E (220mg, 312.06 pmol,
leq)2] &9l Pd/C(200mg, 10% o=%) 2 H,(30psi)E A7}sdct. EIES 20T 147 SoF wuradtgdct,

Whe ZSES ofiElal o] NG 7Fotslo] FEEY] WAJES FEE A o]E HFH-E TLC(PE/EtOAc = 0/1, Ry =
0.35, 0.3 o3 AASS tert-%4 (BR)-3-[tert-F-EA7IHE-[2-(5-ZFF L 2-3-¥ g g )-8-(2-HFEA]-1-
He-oa)m &2 [1,5-al[1,3,5] EFolxl-4-d ot = ]-1,2,3,4-H| Eg}slo] =2 7M}E-9-7H5 4 g o] E (150mg,
196.50 pmol, 62.9% &, 88.0% <X )E 3N uFERE F559 ).

'H NMR (400 MHz, CDCls) é ppm 9.47 (s, 1H), 8.57 (d, J = 2.5 Hz, 1H), 8.41 (d,
J=83Hz, 1H), 8.17 (s, 1H), 8.10 (d, /= 8.0 Hz, 1H), 7.35 (d,.J= 7.8 Hz, 1H), 7.26-7.14 (m, 2H),
4.90 (s, 1H), 3.80-3.69 (m, 1H), 3.65-3.60 (m, 1H), 3.57-3.46 (m, 2H), 3.43-3.39 (m, 1H), 3.43-
3.28 (m, 3H), 3.28-3.04 (m, 3H), 2.55-2.44 (m, 1H), 2.37 (s, 1H), 1.67 (s, 9H), 1.48 (d,./= 6.8 Hz,
4H), 1.37 (s, 9H); ES-LCMS m/z 672.4 [M+H]".
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[1471]

[1472]
[1473]

[1474]

[1475]

[1476]

[1477]
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ATHA: (BR)-N[2-(5-FF L =-3-92]d )-8-(2-v|ZA -1-H&- ) &FE=[1,5-al[1,3,5] Eg] o} -4-H |-
2,3,4,9-E| Eg}3}lo| = 2 -11-71HZ-3-0}71
H
HNY S 3
hoad
" “ | \NJ# s
N S~

DCM(20mL) %9 tert-%8 (3R)-3-[tert-F-EA 7R I-[2-(5-ZF 0 2-3-3] 2| )-8-(2-W| EA|-1-H| & -] & ) 3
g==2(1,5-al[1,3,5] Eg ol -4-d Joln] = ]-1,2 3, 4-E| Eg}slo]| =2 7Hu}E-9-71E-2] g o] E (140mg, 183.40 1t
mol, leq)®] &o| TFA(6.18g, 54.19mmol, 4.0lmL, 295.46eq)E #H7}e}drt. EIFES 25CAA 247 Sk
WHEA T, E8E] E(30mL)S H7FsFal DOM(30mLx3) o2 FE3A( . &3 77 A4S d5(20mL) = A& s}
L, 5§54 NapS0,2 Ax:A7)aL, A3sta, FFste] wFste] eSS 55 o5 38 TLC(PE/EtOAc

1/1, Ry = 0.50)e 9Ja] A (3R)-N[2-(5-ZF 0 2-3-989)-8-(2-WEA]-1-v|&-o & )T e} =2 [1,5-
2,3,4,9-H| Eg}slo]| =2 -1/ 7}u}E-3-0191 (80mg, 135.73pmol, 74.0% &, 80.0% <=

'H NMR
(500 MHz, CDCl3) 6 ppm 9.52 (s, 1H), 8.57 (s, 1H), 8.47 (d, J = 9.0 Hz, 1H), 7.93-7.85 (m, 2H),
7.52-7.43 (m, 1H), 7.35 (d, /= 7.9 Hz, 1H), 7.19 (t, /= 7.2 Hz, 1H), 7.14-7.10 (m, 1H), 6.73 (d, J
=7.9 Hz, 1H), 5.00-4.90 (s, 1H), 3.81-3.69 (m, 2H), 3.65-3.56 (m, 1H), 3.40 (d, J = 0.9 Hz, 4H),
3.03-2.91 (m, 3H), 2.41-2.26 (m, 2H), 1.43 (dd, /= 1.7, 7.0 Hz, 3H); ES-LCMS m/z 472.2 [M+H]".

5HA

(BR)-N[2-(5-ZF ¢ 2-3-H7Q)-8-[(IR)-2-"EA -1-"d-dd ]9 F=E=[1,5a][1,3,5] Ed o}R-4-4 ]-
2,3,4,9-H EZ3Io| = 2-1F7HtE-3-ol9  (I-64a) E  (BR)-N[2-(5-EFL2-3-984)-8-[(19)-2-HEA|-
1-vg-qg]98E=2[1,5-a][1,3,5] E o} -4-4]1-2,3,4,9-H E &}3lo]| = 2 - 78} ZE-3-o}71 (I-64b)

Oy WO

NF NfN N N’N

g \“)\é o- F\r/\ﬁf’\”i{w
A\ - -~
\N & %N/

EtOAc(15mL) 59 (BR)-M[2-(5-ZF 2 2-3-1g|d)-8-[1-(FESAwE) vd]gagZE2([1,5-a][1,3,5] Eg]o}zl-
4-41-2,3,4,9-H Eg}3lo)| =2 -1F-7Fu}E-3-0}71 (200mg, 404.67 pmol, leq)d &o] Pd/C(200mg, 10% %)
2 H,(30psi)E 71T, EFES 20TCoAAl 1AZE &t wnRksiodh, ¥ke £35S Aqdsta Zdstl 55
stol Aef=s FHST. AojEel EGmL)S H7kshal dd oPAEEBMLX3) R FFSAT. FI {7
S AL E MFHSAL, 4 NapS02 AXRAI7|3, A7stal JAFstel s5ste] &S 5313 olE
2%g HPLC(ZH: Phenomenex Synergi C18 150%30mm*4dzm; ©]%AF: [£(0.05% HC1)-ACN]; B%: 66%-86%,
0min)ell 93] AHASF & FAARAA AYES F5s9len o5 SFC(A#H: DAICEL CHIRALCEL OJ-H
(250mm=30mm, 5um); ©]=AF: [0.1% NH; - HO EtOH]; B%: 40%-40%, min)oll <8 &gjste] ¥z 1 2 337 28 &
Art. ol I3 F FYUES #AYdte] HFste] ZES 5L o]E MeCN(20mL) 2 H,0(40mL)oll &3)A|
7 3 ZAAZAA oFE L™ (19.7mg, 41.78umol, 10.3% F&, 100.0% <%, R, = 5.188, ee = 99.76%,

i
:10

ut

[al”7 = +61.81 (DMSO, ¢ = 0.11g/100nL))E WA nPEZ F53hict,
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'H NMR (400 MHz, CDCl3) & ppm 9.52 (s, 1H), 8.56 (d, /= 3.1 Hz, 1H),
8.44 (td, J = 2.3, 9.5 Hz, 1H), 7.96-7.87 (m, 2H), 7.47 (d, J = 7.8 Hz, 1H), 7.34 (d, J = 7.8 Hz,
1H), 7.20-7.09 (m, 2H), 6.74 (d, J = 8.2 Hz, 1H), 5.00-4.90 (m, 1H), 3.77-3.70 (m, 1H), 3.60 (dd,
J=6.7,9.4Hz, 1H), 3.47-3.33 (m, 5H), 3.05-2.91 (m, 3H), 2.39-2.25 (m, 2H), 1.43 (d, J= 7.0 Hz,
3H); ES-LCMS m/z 472.2 [M+H]".

[1478]

[1479] ol ¥ UYHAZ FEHF ] FJESE FEFIL o]S MeCN(20mL) 2 HO0(40mL)ol &3AIZ BhS TAHFA
A A oHE] v (18.2ng, 38.60umol, 9.5% &, 100% %%, R, = 5.706min, ee = 99.23%, [al ) =
+37.89 (DMSO, ¢ = 0.095g/100mL))E A 1P L2 F53130c}.

'H NMR (400 MHz, CDCl5) & ppm 9.52
(s, 1H), 8.56 (d, J = 2.3 Hz, 1H), 8.44 (d, J = 8.6 Hz, 1H), 7.89 (s, 2H), 7.48 (d, /= 7.4 Hz, 1H),
734 (d,J=8.2 Hz, 1H), 7.21-7.09 (m, 2H), 6.73 (d, /= 8.2 Hz, 1H), 5.00-4.90 (m, 1H), 3.74 (dd,
J=623,9.0 Hz, 1H), 3.59 (dd, J = 6.7, 9.0 Hz, 1H), 3.46-3.33 (m, SH), 3.09-2.90 (m, 3H), 2.42-

(1450] 2.27 (m, 2H), 1.43 (d, J = 7.0 Hz, 3H); ES-LCMS m/z 472.2 [M+H]".

[1481] A A 67

[1482] 335 [-65a, 1-65b E 1-65c2] A

Ni
IS
NH"
gy
NT N N\
F £ E F & \N c.
i iy Coee
S \N)E Fand
I-65a I-65b I-65¢
[1483]
[1484] A whg-4:
Culi
SOE-YUE AT HERER Z N
NaQGBu-t \
BIS(PINACOLATO)DIRORON
o MeOH ~‘\>( }<> EaMEsAEAERES E RS
4?/\\’ era O~ N1NANB NB- A= A e g -1,8- tlotdl
/> N on DCM
H
E/\\}rN H
Hm'\_/'\{_} L/\:Eg‘
M"‘ N HN
. X FWN .\ y &____) Pc/u Hy
—_ o l§/I | \1/ Ny
O-g o Fuis?
},-»-\ PddppfiCla, G3,C05 (\J/
----- 8
o
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[1486]

[1487]
[1488]

[1489]
[1490]

[1491]
[1492]

[1493]
[1494]

[1495]

[1496]
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19HA: 3-(4,4,5,5-HEZFHE-1,3,2-1SA R EF-2-Y) FE-3-¢0-1-2

EZ(40mL) =9 HE-3-yn-1-2(3g, 42.80mmol, 3.24mL, leq)e] &Nol]l CuCl(423.74mg, 4.28mmol, 0.leq),
t-BuONa(617.02mg, 6.42mmol, 0.15eq) % H|Z(pinacolato) T H2(11.96g, 47.08mmol, 1.leq)S H7}sIitt.
TEES BUIsta N2 33 HAHS b EHE-FEIAYEF HEHZSFLZRIYOIE(1.49¢, 5.14mmol,
0.12eq) & ®ES 35 H7Msiddt. EFES 27ista N2 33 HASHTE. olojA], 0TAA Ny &97]8kl
E3tEo MeOH(2.74g, 85.60mmol, 3.46mL, 2eq)E Z7}8Ftl. AA] E3ES 0TolA 1A17F Bk wutsisic),

=& A7, AZolE =g F3l ot DAM(10mLx<2) o2 AFHSIT. o ds
FESF] JoES F5F olF AW Ayt A IzetE 29 (PE/EtOAc = 10/191 448 5/171#], TLC:
PE/EtOAc = 1/1, Ry = 0.50)°l 2l& HAI3}e] 3-(4,4,5,5-HEgHE-1,3,2-t|SAH S #-2-U) R E-3-4-1-2

(1.6g, 8.08mmol, 18.9% 4~&)& MA oAz 53},

'HNMR (400 MHz,
CDCls) 6 ppm 5.91 (s, 1H), 5.72 (s, 1H), 3.69 (s, 2H), 2.44 (s, 2H), 1.28 (s, 12H); ES-LCMS m/z
199.1 [M+H]".

20HA . 2-(3-H|EA-1-vEdA-Z 29 )-4 4,5 5-H EZE-1,3,2-t) AL =T

A

)
0\5

I

DCM(20mL) %9 3-(4,4,5,5-HE&HE-1,3,2-1) AR 2 &-2-2) L E-3-2-1-2(1.6g, 8.08mmol, leq)d] &
o EdUESAE HEHZFEZHYOE(1.43g, 9.69mmol, 1.2eq) ¥ NI1,NM, M, AB-HEztHdy}zekdl-1 8-
"JOPUJ(Z.OSg, 9.69mmol, 1.2eq)S A7), EIELS 20TAA 12417 ToF wukslgith, 328 o8l
4y AlolaE DIM(10mLx2) o2 M AT, AHE 53] &S F531aL ol& A3 Azt 4 a=29)
E:Lﬂ]fq(PE/EtOAc = 10/19l A4 5-€] 3/17kA], TLC: PE/EtOAc = 3/1, R = 0.60)° <J3l AA|ste] 2-(3-#FA]-

-2 29)-4,4,5,5-8H EetHd-1,3,2-T A EH(970mg, 3.98mmol, 49.3% &, 87.0% +%)& A

-
S5,

4 1L

=
U=

'H NMR (400 MHz, CDCl3) § ppm 5.84
(d, J=2.7 Hz, 1H), 5.69 (s, 1H), 3.47 (t,J=7.0 Hz, 2H), 3.33 (d, J= 1.2 Hz, 3H), 2.44 (t, J= 6.7
Hz, 2H), 1.27 (s, 12H); ES-LCMS m/z 213.1 [M+H]".

SEHA: (BR)-N[2-(-FEF22-3-Y Y )-8-(3-HEA -1-veEA-Z=2H )9 IZE=2[1,5-al[1,3,5] EF o} 7 -4-
U1-2,3,4,9-H Ed}ato] = 2147 H}E-3-0}H]

./\.ifn\}

(] ,

~ =0

HN® \/\(
F.\’%!\N’N\ )
{ |

P Sy s S

N il

1,4-t)=2HomL) 2 H0Bml) =9 2-(3-WEA-1-"da-Z2"d)-4 4,5 5-HEgHE-1,3,2-t| AR ET

(350mg, 1.44mmol , 1.10eq),
(BR)-N[2-(5-ZF 9 2-3-98d)-8-8 ¢ E-H&}Z=Z[1,5-a][1,3,5] E| o} -4-9]-2,3,4,9-8| Eg}slo| == -
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[1497]

[1498]

[1499]

[1500]

[1501]

[1502]
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1H-7PaFE-3-oF (800mg, 1.31mmol, leq) 2 CsyC05(853.44mg, 2.62mmol, 2eq)2] & Mol Pd(dppf)Cl,(95.83mg,
130.97 umol, 0.leq)S H7lskth. &35S &7]sta No2 33 HA3E o2 110TCoA 308 E<k N, E97]sf
of et W& E3HES page ES10655-104004 = thE i) (batch) 9t &t EHE] E(20mL)S 3
7Fetal EtOAc(30mLX3) = FE3tal, 4 Na,SO = 7AXRA|713L, oeta AFstdd 538t &S 5301
o|Z A A7l A m=EutE 183 (PE/EtOAc = 100/145-E 20/17}A], TLC: PE/EtOAc = 1/1, Ry = 0.60)¢l
o AAste] (BR)-N[2-(5-FFLL2-3-F&9)-8-(3-HIEA -1I-Hadd-2=20) 7 gZE=2[1,5-a][1,3,5] EF ozl
4-911-2,3,4,9-E| E 1 o] = 217l Z-3-0} 71 (430mg, 835.03umol, 63.8% &, 93.9% +%)& FA 1

[S]
B2 2559

'H NMR (400 MHz,
CDCl3) 5 ppm 9.53 (s, 1H), 8.58 (s, 1H), 8.45 (d, J= 1.5, 9.5 Hz, 1H), 8.15-8.04 (m, 1H), 7.92 (s,
1H), 7.48 (d, J= 7.6 Hz, 1H), 7.35 (d, J= 7.8 Hz, 1H), 7.19 (t,J = 7.6 Hz, 1H), 7.16-7.10 (m, 1H),
6.78 (d, J = 7.6 Hz, 1H), 6.01-5.89 (m, 1H), 5.21 (s, 1H), 4.98 (s, 1H), 3.73-3.63 (m, 2H), 3.43-
3.36 (m, 4H), 3.04-2.95 (m, 5H), 2.42-2.33 (m, 2H); ES-LCMS m/z 484.4 [M+H]".

49A: (BR)-WFI2-(5-EF 2 2-3-9 9 )-8-[(19)-3-HEA -1-HE-Z=2F |9 #E2 [1,5-al[1,3,5] Eg o}z -4~
41-2,3,4,9-HEF3} | =2 -1 7PHE-3-0}7 (I-65a) E (3R)-N[2-(5-EF L2 2-3-99)-8-[(1R)-3-HFAl
-1-HE-Z 29 ]9 8E2(1,5-a](1,3,5] EFo}-4-U 1-2,3,4,9-H E&}Fto]| =2 - -FHulE-3-0}7] (1-65b)

NF N’N NfN
Yj/L /J\{\//\_O J‘ij\/

91718kl EtOH(5mL) 2 EtOAc(5ml) %9 (BR)-MN[2-(5-FF L 2-3-9g19)-8-(3-HFA-1-HEd-2=29)

g==2[1,5-a][1,3,5]Egjo}x-4-9]-2,3,4,9-H| Eg}slo] = & -14-7}a}Z-3-0}71 (430mg, 835.03umol, leq)<
ool Pd/C(400mg, 10% =X)& H7letal EFES H, w91718k (30psi) ey, EFES 20ToA 14]

N

<

oo &l

oF wwhalgith. EES et DE Ao|AES EtOAc(15nLx3) & AHE thg NS FFalo] ol
E3la o2 A% Ayt A ZZwlE 89 (PE/EtOAc = 100/19] A58 20/17+4], TLC: PE/EtOAc = 1/1,
0.6)° <& AAlsle] YHES FE5RoH o= SFC(R714 Z7; ZAY: DAICEL CHIRALPAK AS-

o
Ax ol

f

=

H(250mm#30mm, 5um); ©]%&7F: [0.1% NHs - H,O EtOH]; B%: 40%-40%)°] <3 E&lste] vz 1 & ¥3 25 #5535}
Att. o5 A F FIJUE 3 S FAAZRAA olFEl 2 (72.33mg, 144.57 pmol, 17.3% &, 97.1% <=
=, R = 6.493, ee = 100.0%, [al p = +22.64 (MeOH, ¢ = 0.106g/100mL))E ¥4 u& Bz =590},

'H NMR (400 MHz, CD30D) 6 ppm 9.39 (s, 1H),
8.52(d,J=2.7 Hz, 1H), 8.48 (td,.J=2.0, 9.7 Hz, 1H), 7.95 (s, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.27
(d,J=8.1 Hz, 1H), 7.03 (t, /= 7.2 Hz, 1H), 6.98-6.93 (m, 1H), 4.85- 4.81 (m, 1H), 3.43-3.34 (m,
2H), 3.30-3.23 (m, SH), 3.07-2.88 (m, 3H), 2.41-2.34 (m, 1H), 2.29-2.20 (m, 1H), 2.12-2.03 (m,
1H), 1.96 (d, J = 6.7, 13.5 Hz, 1H), 1.40 (d, J = 7.0 Hz, 3H); ES-LCMS m/z 486.2.

ol ¥ UMAE st w5 7 sAARAA YA AdE 2 (79.71Img, 157.09 nmol, 18.8% &
95.7% %%, R, = 6.912, ee = 96.96%, [al p = +18.00 (MeOH, ¢ = 0.100g/100nL.))E WA THBL 553}

-
it
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'"H NMR (400 MHz, CD3;0D) ¢ ppm
9.42 (s, 1H), 8.52 (s, 2H), 7.98 (d, J = 3.4 Hz, 1H), 7.39 (d, J = 7.6 Hz, 1H), 7.28 (d, J= 8.1 Hz,
1H), 7.06-7.02 (m, 1H), 6.98-6.94 (m, 1H), 4.85 (s, 1H), 3.43-3.36 (m, 2H), 3.29 (d, /= 1.2 Hz,
SH), 3.07-2.91 (m, 3H), 2.39 (s, 1H), 2.36-2.35 (m, 1H), 2.12-2.06 (m, 1), 2.02-1.96 (m, 1H),
1.43-1.40 (m, 3H); ES-LCMS m/z 486.3 [M+H]".

[1503]
[1504] A Ao 68
[1505] S [-66a, [-66b & I-66c9] A
0 o] i
Nt
s i z HN/ &
N’)\N“N\ *N’N NZ i‘-”
F oF E \N)i 2 /ﬁ\ \(jJ\ )‘i\
o e,
N
I-66a I-66b I1-66¢
[1506]
[1507] A wsA:
: ) NaNO,/H,S0, HN/L/\ﬂ\/\
e e
N/ ’\E’N //\E\,N\
Fal 2 e
wﬁ**ﬁ <008
2
N 1-56c
2 2
HNY # o+ HN A
NT E?i«N\ N .,VN§>
\NI g Ml o _/L
1-66a 1-66b

[1508]

[1509] 1A : (6R)-6-[[2-(5-FFL22-3-¥FH)-8-ol2x 2 -IZFE=Z[1,5-a][1,3,5] Ego}F-4-L Jo}r] = |-
5,6,7,8-HEZ3o| =2 -2/ 0| AFEA-1-& (I-66a) B (69)-6-[[2-(5-FFL=-3-7Fd)-8-o| 2 X2 Y-J|z}
£=2[1,5-all1,3,5]1E8] o7 -4-L ]o}r| = ]-5,6,7, 8-EH EF} 3| =2 -0 2 F EH-1-< (1-66b)

0
o
W i /:
[1510]
[1511] H,0(2mL) ol HySO; (11.04g, 112.56mmol, 6.00mL, 785.07eq)E 7}ttt M-[2-(5-ZF L =-3-Y & d)-8-0] &
143.38 1

Z2F-0g=£72[1,5-a][1,3,5]E8]o}W-4-9]1-5,6,7,8-H Ed}slo]| =2 o] AFHEH-1,6-t]o}7 (60mg,
mol, leq)S H7}atct. &HS 0CE WZHA) 7] 3L NaN0»(9.89mg, 143.38umol, leq)E H7}etct. E¢ES 0
CTolA 0.547F Bt wukslk thg 75Tl 12A17F FoF wvkslin). wkg 23535 H,0(20mL) 2 3]st

4 NaOH(15%) 1 I3 pH 8= %7143HA1715L EtOAc(30mL X 3) = FF

PR

—6‘]'9%3]:]'- ‘[QI’7] %*A Na)804i Zﬂ. ] ]_1—1,
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[1512]
[1513]

[1514]
[1515]

[1516]
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It etetell FE3 Y. #oJES 712 SFC(Z ¥ : DAICEL CHIRALPAK AD-H(250mm#30mm, 5um);
[0.1% NHs - H,O/IPA]; B%: 35%-35%)° & Eelsle] vz 1 2 93 25 5300, o8 da 5 su=
F3to] JAES 5353l o]E EFE HPLC(AH: Phenomenex Synergi C18 150%30mm*4um; ©]%

HC1)-ACN]; B%: 49%-69%, 10min)el <& AT, HH3= B8-S Zdstd sF35d. JF9ES
(20mL)E 3|A&tar, pH = 9 E3F 4 Na,C0s0 93l pH 98 A71A3MA7] 3, EtOAc(50mLX5)& FZ=8FTt. &
7] € NaSO, = AxA 713, of3star #Asksted #53ktt. FAES FAARAIA dTE ™ (22.7

35.14% &, 100% =%, SFC: R, = 5.546, ee = 100.000%, [a ] p-_27.6 (DMSO, ¢ = 0.058g/100mL))E A}

Foict,

[«0

AP EZ

=
-

x

H
NMR (400 MHz, DMSO-ds) 6 ppm 11.29 (br s, 1H), 9.36 (s, 1H), 8.93 (d, J = 8.4 Hz, 1H), 8.68
(d, J=2.8 Hz, 1H), 8.43 (d, J = 9.6 Hz, 1H), 8.11 (s, 1H), 7.12 (d, J = 6.0 Hz, 1H), 5.93 (d, J =
6.8 Hz, 1H), 4.70-4.60 (m, 1H), 3.30-3.26 (m, 1H), 3.20-3.10 (m, 1H), 2.86 (d, J = 7.2 Hz, 2H),
2.70-2.60 (m, 1H), 2.10-2.00 (m, 1H), 1.93-1.80 (m, 1H), 1.33 (d, /= 7.2 Hz, 6H); ES-LCMS m/z
420.2 [M+H]".

ol ¥ YHAE gkt sFte] Aws 55 o5 F8 HPLC(ZH: Phenomenex Synergi C18
150%30mm*4um; ©] 54 [E(0.05% HC1)-ACN]; B%: 49%-69%, 10min)ol| <3 AAstgr. Z4st= B35S 7t
sloll s&sIATh. FAES B(20mL)E A8k, E3F 4 Na ool 93 pH 92 4714 8kA17]1 22, EtOAc(50mL
X5)2 FEIUT. F7] T NaS0,2 ARAI7)aL, odgsta st w53, T E8S FHAARAA U

w7 o WE] 9.9 (21.73mg, SFC: R, = 5.863, ee = 100.000%, [al "y = +21.9 (DMSO, ¢ = 0.064g/1000L))E M)
4 nYEe FEoT
'H NMR (400 MHz, DMSO-ds) 0 ppm 11.29
(brs, 1H), 9.36 (s, 1H), 8.93 (d,.J=8.4 Hz, 1H), 8.68 (d,./=2.8 Hz, 1H), 8.43 (d, /= 8.8 Hz, 1H),
8.11 (s, TH), 7.12 (s, 1H), 5.94 (d, J = 6.8 Hz, 1H), 4.70-4.60 (m, 1H), 3.30-3.26 (m, 1H), 3.20-
3.10 (m, 1H), 2.86 (d, J = 7.2 Hz, 2H), 2.70-2.60 (m, 1H), 2.12-2.04 (m, 1H), 1.94-1.81 (m, 1H),
1.34 (d, J = 7.2 Hz, 6H);ES-LCMS m/z 4202 [M+H]".

AAle] 69

38 [-679 A

Oy
A O}«;O

e N/}
U“v

1-67
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[1518]

[1519]

[1520]

[1521]

[1522]

[1523]
[1524]
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R RERE

o NN
H A— d
| ) \I;:’-O
HN § N
ey 1. dx22 if I\
NP o HNY )‘)
F. X, A 5 O N- N
= 1 N COA NF N"N\
\N 1 ,f)\- Ff\J/J«\\N/ o
e, —_
N rer

194 2-R2EFwE (BR)-3-[[2-(-FEFL22-3-¥YFY)-8-olAZ=2H-YIZF=Z2[1,5-all1,3,5] EF o} -4~
Aot x]-1,2,3,4-H EEto| =2 FMHIE-9-FIE A o E

i
N
N/N\
o
g
N

THF (3mL) <9 BR-N[2-(5-ZFF22-3-9g|d)-8-o|2Z2H-HZ£2[1,5-a][1,3,5] Eg]o}d-4-A ]-
2,3,4,9-H| Eg}dlo] = 2-1F-7u}E-3-0}71 (784.00mg, 1.78mmol, leq)e] &Moll NaH(106.54mg, 2.66mmol, 60%
£X, 1.5eq)E A7EF . EFES 0TolA 0.543F F¢F wnkslgitt. oo, EgZazzdd sl 2

Ho]E(1.05g, 5.33mmol, 642.6240, 3eq)E H7IelAtt. EFES 25TlA 12A17F g9t RIS TE. E3tEo
- 2 Z 2] o BH-2-(465.86mg, 3.55mmol, 435.39u0, 2eq)= FH7ISIAT. EFES 60TColA 12417F F<oF nwk
3T, v EFES HO030mL)E 3Asta EtOAc(30mLXx3)E FEH3uE FZagur. a8 §7] =& I

(30mL) = A=A 3FIL, NapS0,% AZA7]5L, odatal shatel w538t dAes F53150m ol& 414 de7t
A g 2vtE 289 (PE/EtOAc = 100/15E 0/17-A) el 98] AA AT, B3 e 2

FE53l o5 EFE HPLC(ZA#: Agela DuraShell C18 250#25mm#*10um; ©]5Ak: [
NHHCO;)-ACNT; B%: 72%-100%, 10min)ell <l& AASAT. EHss 3 52AZA
(3R)-3-[[2-(5-ZF 9 2-3-Fgd)-g-o] AZ 2 A-9|g}Z =2 []1,5-a][1,3,5] E] o} -4-A Jo}n| =]-1,2,3 4-H E

#}a}o] =2 bl E-9-7} 2 2 ¥ o] E (29 21mg, 48.06 pmol, 38.2% &, 98.5% =%, [al "y = -10.0 (MeOH, ¢ =

0.020g/100mL), [a 1”7, = =9.1 (DMSO, ¢ = 0.022g/100mL))E WA ==z %

By

saic.

'H
NMR (500 MHz, CD30D) 6 ppm 9.43 (s, 1H), 8.63-8.47 (m, 2H), 8.22 (d, J = 8.0 Hz, 1H), 8.01
(s, 1H), 7.46 (d, J= 7.2 Hz, 1H), 7.33-7.20 (m, 2H), 4.90-4.88 (m, 1H), 4.66-4.52 (m, 2H), 3.72 (
t,J=4.3 Hz, 4H), 3.30 (d, J = 6.7 Hz, 4H), 3.01-2.82 (m, 3H), 2.63 (s, 4H), 2.42 (s, 1H), 2.27 (s,
IH), 1.44 (d, J= 7.0 Hz, 6H); ES-LCMS m/z 599.4 [M+H]".

wowne] thpel JEE JEsgAW, L owwel SR 2L PEe o ek te JuE AT g8
o] JE WS WA £ Aee Fush mebd, ¥ odgel WFE d=A e 54 Fet oy
e grd Juslel ols dge Aol olsld Aot
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