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BiEE T B HRERTRTER A o

ENZ) % LIRS AR S, (HORANIR T, B 7acHr, fh, fElEmte, DREklE, Mmis
HE, WAMGEA, ZetmmesiRss, HaEm, LA, AR, YA e mme i Ee otk
BiREY, K, EhEiAEMNT, R ENSED, BERE T, PEREM, S, B, REE, =
WERREE, RO LelE, RGN, i, ROm-RAEWE-HEREE, E50E, W, nmE,
HIETRERNRERE: Ve I ToKTER ML 2iEk: 4R eI EInR T R R, CRAHERN
CPRA MR MR 220 W WAk FPRlnel ol SRR AR Y abandedah, #e -,
ZLAE, R, MBI, FORMMAIEM: TEESMSY, W TERENIR O TR BRSSAn SRR AN
CHEFVRERER: BlE: Serh NS AN BRI AL IR, TRRIK: s Eh: M (B
LWE, BERRGE AR, AIHAR TG ) 5 0 R v R R BRI AN R IR R B, A (), BRGR), AR
KL, R, EBRAIANAERL, B R AT A .

AR I 2 P AT KRR A T I A B8 A STUSBOR N 3 AT AR 77 ¥kl 46l tm, 0
RE. . G A0, B, O3, AHEVETLE.

AR BRI E IR 257 BT DL LSRS5BS ARk ln, E AT
RAFRFRAN S (BO FLR. PCF . BERFIWG Fr BB, Frifl. BEARZG AL, e el e I 38 |
Rl RER. EMAY. AFREERGE R SIS RN THIR . BTG 2588, T AE i 224
RESE R s 7254, DIanEst S AEE . TRIONGR . R VRSB W2 EE I (Specialflask) .
2P AL E R 2 ORI A RS B R R AR R R CORARE TR TR
INZNA K A &k MR BRI 25 G . Rtk B2 et, I HaTiR ISR T R4
BT ZR I 7 o DRI, 8 I 80 28547 v ) VR T U2 20wl R 2% i LR 5T 7 5 49 An 2450 B A0 B R A 2R
W IAT R P TR AU P AR 25 R 7101 BTSSR 2 b A R S . (2 L3R [ 24 8
(U.S. Pharmacopeia, USP). H 724 fi(Japanese Pharmacopoeia, JP). EX#M 24 fi.(European Pharmacopocia,
EP) fil 9 [§ % i (British pharmacopoeia, BP); 2 [H & /i 5 4§ § & # )% (the U.S. Food and Drug
Administration, www.fda.gov) 2517t 5 78 H L2 (Centerfor Drug Evaluation and Research, CEDR)H iR
B, Blhn (FETEPEH 5 R) (Inactive Ingredient Guide, 1996): Ash F1 Ash 4w 5 B (259077 T
(Hand book of Pharmaceutical Additives, 2002, Bt& 15 5 ¥5IH /A 7] (Synapse Information Resources, Inc.,
Endicott NY; etc.)o

AR A S P B 2570 A T T o A SR R A — RO ki, s AR S TR
VAR B, ISR, BIERERZA N, B, &8, BE. ME TR, OHE, AL, @URKR B
BEBET L B, AR B HE DT aFE — ek — R DL B A E AT ESZ AR TR
X BEARE PR o 2 (S PR 2 TN RO TR 245 g Al )

G HIERLT ® B AR 2GR E . N, X TSR, ASPmris] TR, 2w
I AR AR I R, QRG] TR B HIR pH (ERBERREL . HAEMREUTBRIRE:, PLAaEm
AACHECA BRI TR X TR SR 2k, FIER LB, WA SEM . TR A
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BB G TR I R AT A 0T RS 2R, S A R E A RSO ] 4 7 2
FAE R SR R . F T T IREG ) 5 & AR 38 7R 250, B2 AL T Fe A5
JREE, WA, KUK BB . B BERBNAM . AT DI HITE B A A, i e e
PREAHENAFR, A I A A 7R o e ] R B b i

W] R AL W] A IR 71U3RAS TR U A AR A BT RSN, T Es:
PN - 7 ISR 2 77611 I 71 L N 2 e R Rl 2 X TN = N 11 = 1 IR 91 N = RGBS R 7
B ] & BRI R . AR IR 7 B S QUG AP R AT A AR . BEIR — 45 BIIR.
WREREE . AARFEORIREE ARG AN HERpERE . RO ZRe, ROIGULS el RERREh . — AU 0EE,
AR L ALHERE ek REAR IR R ER L BECRIG RS . AR FLBESE). WA TETE I K (tragacanth
mucilage). FEYIMEA) MRS . ZEFEAK AT ARG R . ERLIENL N, TG, bt H
PR RS S TR TR il o R RIS BV IR S 578 () BERTA FLIA oK 4 & H ik
T, AT HE MR 24 L o 2 AR T P AU, wT AP e el e A e e 8 7 23l HL 25 oK
VIR BRI o

FE—BSEHETT S, ARPINEYI T R 2, s iR Fr . BRI AR, ndg
B RO BB W (RBOK )& ik . 2990 B T R & v iE i Bl R 7
TR BIAnfE SN A, ARIEIEVE . SRR PERT SRR R 00 ik A&, BFK.
APEEF WL . SRRARARKREY . REEVER . AR B R R pH (H; MG
40 ES T FLIB YT % (lontophoresi) I F B HR B T LA F IR AR AN EII KB E . BlaERE
DU/ SV B RFRar 2RISR T, H s s m s 25 .

X T IEE NG 2 ER R 2R, RAE AL A S LR S i FLRECE BA S
JB T AN B R B 5 a5 th 77 (3R 24, RSB THERER, BImaTsE 8 Pl Cbef s fbh. —
AR EEER SR T REAEECRE, T ke, & TR RE@ . £inE
SEIREEDL T, R R AL Al R SR RS T BRI E . AT AT TR SR BN £ Y
FABIMI RN Z 1 . XEE T & AT 6 ok R BB I EE ) B R IR & 4.

FH T 3E 1 e AR 22 o 2450 W 1 ) 2L 5 P 2 T IR B O L WD DL SRR B AR, 4 B 22 A
TS & VESTE L BRE SRR G, S I A PR o AWl SR A M B R A P R
R AT, I AT A B HAGR, gzt sk ORI ORGT . RIEEVER . S
Mgy WAL PR A ARG BEE AR R A MR E , Ard A i A K
B BCEE IR/ B FIEE A AEFEEAEIL R, BIInR T R ek g, eSS A AT ARA
il E AnPIRRE . SR EA R U RIAL& MR F R B R O I P 77 (depot formulation) FT A HEK/
TR AR B 9K/ TIOK DR AR AL SR A PR S B . AU B B 2L T, (AR |
(SR B IL IR T B vl e R B G Rk T o W1 DA DA 220 1 IR R T R i e
F - 2 7R (depot) 25 24 R4 o

FH TR S A8 A I B A 6 P R 6 XS ) 8 Sy A Al e 38 i e EL 958 5 A B L A A ) g K

101



WO 2020/135771 PCT/CN2019/129382

WL RTRRE TAE: AFNK R BEAI;  an & A DRIR ER B IR I ks o TS
INAER 4 BRG] IR AR RER 2 B R A R I & W 0F HAE 4 SR 25 )5 P AR AR = Tk
FEABBIRVE W PERN BRI RO B0 R 5 AORK AR AR R AL 3 BT ELAB o BB AF, T B3R 220 B
HUSARAE, T 0 R ) B BB TV Vb i (poloxamer) IR ERME SR VA PR, WIS R 2 — BBk
HEILIEG, PRI AR SRR Gl A AE DA BV E B &, IF BT FI e AN 2 el ok B UA e

ju!

TRIT A RGR BRSBTS T T S I T D 6 ) B e T
B SR E P TIRAL A RORE o ST NN B 7 B [ Y G e A A S P SR B 7R 2
SRR R E . AR Erh, W RLE AR WIS v T IR 2574

TR B0 A R B B S ) B A RO BRI T AR RCR BT AR Y SR AR B BT K Y
ARSI B A 7 1 B PN T DY RIORT A 40 N 3 SR P B S e 2 A B B v B 2 A R
SE, BB LDso(fEHEAR S0%EFERIFIE) R EDso(WHEER I 50%3697 A I &E). BtEIEm S5H
JTTEF IS R RIT R4, W RR A LDso/EDso. fRIE Rom iy 7 HR & 25710

AMEBBIRIT ARERKE SN KT B, EASRHERIKREETIRRALR. RE. 3)
WIER N R A el R 5 S S AL S DR R 25 A S B . BRI G RN PR B TE B VR EDso
IR M VI Bl Y o 77 B T AE R AN AR A, BRI FE R0 B R s BT Y B 45 238 AR T AE o« AR SR A
Gugrb SANETTE, BRGNS BE BRI SA2TIEAE. R ANGS 2[R BRI A .

7082 R0 [ o P TR T A S0 e o L 3 2 DA 3t T DASRAS T o RCR B9 PR 23 RO MR AT s B/ N 2%
¥R % (minimal effective concentration, MEC). &4b-&411) MEC A AT AN, {50 LA a0 A S (invitro)
ARSI A . 3RAG MEC Tl 5 077 Bl MARHMEAN 25 2542 T 2 - 1B JREl4e 25 s 6
TSRS, 9P A RURERIR AT Re 5 MR TG K.

JITHE T I 2555 s AL S B T A S AR R T, SR IRYT MERIYE S SRR R
FVEL 2507 SR TT R T A

FET BN, ARYRAEY T U S A — A BN PAE AR (B A TS PR ) RO 2% By Fic 3¢
B AR, PR AR B A R B R A (U RV A R B A B 2, IndE /MR .
Jrid (4% s BO 2 B R WA 2550 00 5 A mT DA 26 00 & ZEAH AP 2 25 B R S R B A R AL S Y
e, KHETEAESES, JFHIN LR TR SRR rss.

AR IESEAE T ETAR R T BRI R &Y. KAy BT HCZREE . HokEW. HEmL
Y. FACE Y. HOLpR R R EARRMARSCHRTZ) . s LATIR 2 -& MIAE ] % P2X3
R R o

AR ISR T ETAR R T s R &Y. KA EvTHEZREE . HoKEW. HaHML
Yy HARE . HOLA R AR R A RILRTZS . s B TR R 2SI 5 25 b Y
B FrRpIZ59 TR, A3 T SRS IR 2= A i P2X3 A S B PEAH SRR ;
B, BRI 2R TIRIT R W pRE W B R G B 254«
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FE— B0 77 2, AR 25T Fl TR I7 shA CBIAnNZE) M PRIEB :  PITIA (A3l PR TE e o
FEEABR T JRKREE, B B iEaE . FRR A, B .

FE—BESEE T S, FURZ5W el TR T s (BN NE) BIWFIRCREE B, PN R S5
CFEEAR T WPREAT, AER R VERT AT 440 . 1B VEPHFEVERIG . B0 . SCUBRZE BUE PERZ .

FE—BESCHE 7 2, TR 25l Fl TR ITsh Y (BN A8 BPE, iR BOm R EAR T &
PEPIR . PR, WIEAIR. . SariIm. XM . B TsoRss . k. BURME
L. BV .

AR SRR 7 TR RN T FUR A S, Hy BT Eez iEh . HokaWn. Hag sk
Yo HAGEY . HOLRFiR . HEAR R RECHATZY . sn B TR 2 A S AR IR T S T
T R R

AR SRR 7 TR RN T FUR A S, Ky BT Eez iEh . HokaWn. Hag sk
Y. HACET Y. HoLERas . KRR AR ELET 2y, Bin BT 2ima S Tide . &
L VRITEOREE (BTN [ E DS B P2X3 AR EE MR S R IR . TR
WWEFEEAR T, RSN I BVERI . R VERD AR AL 1S VERRPHEE . B . KR, R
KA BE RN B EEENE . FRREAE . RIE EERRAE . WAk, BRIRREAS . W . K
PRBG . AT, IR HEAR . AMETER G . ONUEAE, RGBT 4. A, MARTE. 30
JFKORRERELL . LR G, RVEIW . HERR: BMTIResEaL. WREEs . YEThRemEeG . (O
RPN 0, AR, JRREE. R . KR, TENBERAL. M. JIRE#E L2
REMEN . RGN .

FE— ST S, TR BOR BFE R TR AR AT AR T R, PR, WK
i R ZRTEIOR . RRXIERR . B TR . RS BB

FE— SIS, IR A FE A R TE P o

FE—HSE T i, TR BOR BT R GBI, AN RGOR BRI R T WP RS,
CFERE R NVEB AT A B VRS ZEVE IR . B . SCRUEIRZE . BB

AR NIRRT BRI BOR RO TT %, ) T A RO B TR R 2 T TR B AR
War. H2iy Bl FoRE. ey, JHACH Y. Jortk Rk, AR
B AT 2y LA 2 A S .

5E X — AR A

BRAE S AN, AR IR BT A RHBORTE R A 5 4K U] it 8 U BOR N 53 RE 5 3 AR A [ 1)
B X AR R FA LRA AT Rl 50 T AR IEAR K.

BRAE S AMGEEH , R 2 R A SC AT A R AU e i T AR BB E I, (s R 5 n R A CAS
B A1 AR B FAT D), 26 75 B, 1994 —B. IbAt, AP — B R 0 52" Organic Chemistry™”,
Thomas Sorrell, University Science Books, Sausalito:1999, F1"March's Advanced Organic Chemistry”’by
Michael B Smith and Jerry March, John Wiley & Sons, New York: 2007 Sk, 438k i 51

103



WO 2020/135771 PCT/CN2019/129382

HAAIL.

ARAEBIFTNIRARIE, MOFEA K FHEARI N A, HEIEAHRRHALTT N & .

LRI B MR EAE, EJR T B B S A EHESTT SO RIR &4 SLiA R
RAFEX SRR AR BRRR . W SR IR EE R 1) LA S R O ) SR . BELFG Sty
e, E5E

XTSRS — MU SV AN SR BB H B R EHR O R IR R

“HEXT MR AR A8 B A TR o0 I A A BB RIS AR T . AR R 4
FARFE IR, s sl Bl Jeib R R N JExT e FARIR S el o o b R
PEanE kA G L, a0 HPLC SR 70 8

AR B AT A A R SE ARG S 8 SCRIARIN — A% 347 S.P.Parker, Ed., McGraw-Hill Dictionary of Chemical
Terms (1984) McGraw-Hill Book Company, New York; and Eliel, E. and Wilen, S., “Stereo chemistry
of Organic Compounds™, John Wiley & Sons, Inc., New York, 1994.

AR AT E VAT AXIFRIE 5 (140, B E)HS AT LLRASME RO B4 B SR AT (A AE, 1
WR)-+ (S)-B(R.S)-FAHFL AL #E o FERLLSTHTTZ T, B A BRI T E(R)-2(S)-H AL 77 T AT 270
0% WAt 8, 20 60% AT B, 2/ 70% BRI 8, 20 80% AT Wit B, £ 90%%
RILE, 24 95% kT &, BE D 99% X ik & .

JITA5 HATART SL AR R AR TR & eT DU A 28 73 W B A 1k 5T B P 22 3 A o 0 P A Y B AR A
JURTSER A, SRR, AEXTR SRR, Bldn, @ s AR P S ik,

ARAF B AR AR B HAR M 202 78 B S [F 68 & 10 W I8 1A 56 22 (low energy barrier) B A3
WSS SRR R . 35 HAR SRR al eI (BRI, AT LA B B AR AR AL 2T . fildn, R
F HAR TR (proton tautomer)(H K 5T T F5 5 H.AZ F ¥4 (prototro pictautomer)yH 5@ L i T IER R
HEAT O B ARREAL, WA -8 B A AR R I A4l o 0 B AR B F 4R (valen cetautomer B 1518 id —
S Rt PR R LR HEAT O ELAH A o A I LA 5 R Y LR SR IR -2, 4- — BT 4 R TR 3- -
2-B HAR FA AR BAS . HARFRIR 53— N SEE By - I B AR AL o - ELAR R B — S B S
MEE WE -4- B R IEE E -4 (1 H)- i A8 S R PR B AR o BRAR T3 AME B, AR LGP0I T A HLAR A A7 04T
FEA S W B 2 Y

— RS, AREBACHRR Irés G5 B — A B A EUR T R AR B TR . B,
2z M1 A DL EPTIR BB, TR B CEE Z B A BT, B, AR AG 1S BL R
FI DGR EAMIRIE, AT DA R o BRAEEAD T B, — NG (AT T AR B B A QAR (AT & AN T
HUARH A B AT B, s I A5 R X rp oA R — M7 B RE ik B B Ak [ B — A B A BRI L
5 T2 BRACEE AT DA ) A [R] M 285 E AR

ASATUHECARN 53T CARR AR, KR4S ATk b P O 15451, A R iR 22 P ) 46 = e s P O _g_ ”
FEfE, AHRLAE M@ 2GR S G I B BT
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TEARTLA PSRy, AR HATFE DB EAZ BB BB A I FRITEH, AR 9
AL 53 5 [ A AR 9 BB AN BB O RE— N BIST IR L o B, ARE“Ci~Cos R IE7 B C - St 2™
DA B RS S FE R, R HOI AT R 3, 28, Cakiedh, Cobish, CsHisbMl Cohidt: “Ci-
SBEEERHEMCIA IR EE . 235, Cobidk (HISE, BRERSERFARE, Cobist (AT, 4
FEIET 3, JTHE, A TEMRT .,

TERRIAN TRy, WA 7RIS . SR G TS R T EOE B L A, i 5 [ i s 54 1
Ty At & N IRy B A B, G SR M R R A 5 HLAT A2 AR S T A B [ e X
BT B AR A, WIROIZERAR, 1% B B0 B4 MR SR B 1 I e B A (A B 05 B A

AR ARG SR, FoREA 1 % 20 MRIET, W E R — MR . bt
SN TS, BIHFART, PR, 28, EREE, FRE, ETHE, ST, MTHE, JTH
B, 2-0gHk, 3-8, 2-HE-2-T A, 3-FAR-2-T A, 3-FE-1-THE, 2-FIE-1-T X, ECH,
2-CUE, 3-CUE, 2-FIRE-INE, 3-FHAE-2- R, 4-FIE2- R, 3-FIE3 R, 2-FFE3-RIE, 23-
TREE2-THE, 33-THIA-THE, EREE, ER, 5%

FE— S BRI ARG, 2 londl 5 (T E h F Ry e e BE T, U)o kB A AR e e v W Joe o A
A, i, HEE{R-Ci~Co HidE " H I Ci- Co bt B4 B A C1~Co Wk

ARG AE 5L 22 7 AV 1 P e i S A A e v e bt AN U A BRI ) — I e i B .
Jot i I (A1 B S 490 B S T 3 (-CHa-) s T & 2 (40 35 -CH.CH,- 5 -CH(CHs)-) 7 53 R 26 (B0 6 -
CH(CH3)CH-5-C(CH;),-) 5%

ARIBIRHEFOREA 2-12 MREF I BEEBCCE— MR R:, Hh &/ E — AR, BIE —
A=k sp? XU, FHorh, A cis I tans™ [ L, BREE"RI"Z I EAL . AR S e dE, (B
FEARBR T, ZHH(-CH=CH,). & #(-CH,CH=CH,)%:4%

ARG e S B Bl e B -O- R e B R S USR5 0 F AR A IE, L A B A
RUAFTRIE Lo pra AR BIN S aFs, (FIEART, WM, Z8E, s, 2-IEE, 1T
AR

ARG IR, < IAbE R A B R A BERE-O-" F R e AR Bl be U B A A — s A i 3 R
AR, XFERSEBIAE, EIHART, ZHPE, PR,

ARIE I H RN A 3-12 NIRRT, P N O HRTRIR, SAA R IR 5L Y
SEBEEE, IR, RPREE T A IR, RO, SRpedk, BRoEsE, S5, Ho, i
Cs-Co MFE L UFEIR I AL . IR T 46, IR RFERIIE LAk

ARIFIEEE R R EH 3-6 NIABRET HIANPE T I BIN, BRI GEER (“Cs-Co 3
WETY o IR R S AL, HIERBR T, FRTIMGEE. PR TR, IR, B OmEE e

ARAFH IR B SRR 3-10 MR TR, WA IR, s0ORMA R, Haraiim & . Ml
BB RS (BN =K REG CTIRRAEEED: HAPas 3-9 MABRE TR B A
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AR R 2 SR T (“CamCo 28BN ) o ZFRBEJE IR P3R4 1] DUAE — D EL AP aLdE — AN el 2
ANRETF I ERWEA . BRAES ML, 2k nT DUR AR AL, AL-CHy-JE A1 n] DUAT M Hh il
-C(=0)- &8 TR S5 ] AT RE S S0 1 -3 o B 1 U 1 AT e A5 S A B -S04
FE—RUSifi 7 R rh, ARG ConCs IR BEdE, FORIRINGeHE & 3-5 DMHBRIE TR ZE D —ANk H
O. SHIN IR AJEF. MRS aRE, EART: RO, G T, mHigpbes,
WRIRRE, MEEMRGERE, WRBRIRL, mRMRLTEE, WERRLRRE, PUSURMGRE, DRUESE, nOmEE, PUSmEnE L,
WHELESE, BRI RIR R I . J83R e o -CHL- 2 HT 9 -C(=0)- BUR I SE 695, (HANR T, 2-
SRS B EE  2-WRAE A L 3-R IR L 3 N R S R A DY S i R, i LR 9 R
RISIAR TR o 75— e 5 i, IR C~Co 28Rt 3 B AGFRE AR T, RIR ConCs 243 ek
SEAE RSP, AR BEGEE, BRAIA bR, TR BEE, A ISR, ERE
PUkeds, GRAFREPULehE, 23R, NEME, NEAFEVRE, T2, a5, 5
#HH R oy AL R RIS AR A

ARIE PN I RIG S I ARIR SRR, SRR R, HAad 3-9 MNRRRIE T UK E
SAREFIRA R AR T CCoCo JeIIAHE; Horh, FrRRINGERIS &N, HAE
EATAT IS B o BRAE S AN, ORI 1T LR B B U, HL-CH,- 55 F 0] DT i 3 -C(=0)- B K.
IR T AT IR B AR S-SR I EUE T 1 DUT 3 AU il N-E6 . 75— s
FEP, FNmRBEN C~Cs 225 C~Cs ZARMEM LB aFE, EART, —Akmst,
TAMEWY L, TEMLIE A, TARIARANAE, TR, TR, T ML, T R,
TENWE TR, TE TR, A ML, TR PUME, PUSERERL, 3.4- & -2H-MEm, kAR,
WEmREE, TAbnERE, TANEMERE, TaUmine sk, WEMRE R A PUMeRL, 5 H RS R R RIS R R
e fE—2usifi /7 e, TRPITE Co~Co eI A B AT AR T, [IR Co~Cs 223N 5 A1 )
J\A NS, SH-MIMREE, — A R, M R AH-ME R, B R O R AR RIS AR e
1

ARG 2 EC R RARIE) . F(CD RBEMD).

ARIBFHFREA 6-14 MFBET, 5 6-10 MR FHIHIR, SOAR =IRBIA AR J5 35
S il AR L . ZEELRIEE . BRIAES AN, BEH“Co-Cro AR EH 6-10 NMRBRIE T
P FHE A

ARG HIFHFIRE A 5-6 DIRJET, 5 5-10 NI, B5-12 MIRE TR RIA . B =38
HR, EhEL—AHOUE—PREMEAR. A B EEF. BRAERIMEE, FEhRr4 5 5
A AT DO AT A B AL (AT CH A €, 503 NH A ND 831 FH AR IS (BlinE=th
M RN Fo SEBIaRE, EIFART, Wemgkk, mRmedk, SRR BEMCE . gL, et
MEmE L, BETESL, WAMEIL. MRIE. mEmyE. mEMAELSD EIEDLFRIXOR, (E4RER TR EE
PSR N SR R B N B 117 B SN 11\ SN = WAV [0 SN N8 B SN 1L 7 SN
FEMETE L, WENEE . FuEmbRIE, eEmp ok s,
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FiAh, WEURRE, BRARDIHAN D7 sCEAR AR B, FEACR B b R A IR T 5. ST oM
™ SCERAR, AR PR A B R R A EARSTRY, AT DIMAZ IO RIS R B A [ . B
i, AT AL EE T LR AR AN R B R, MR RS 2 [8] il Y B AR I A AR AN
SN AT DLROR A R B R, MR ] T R Y B AR R T 18] ELAR AN RS

ARAG2) % LT HZ I e AR 2 gn N I AR B E AT 52 6 O HL— B AR i O AN 2 1
RN, Bt B ANE . B R SER T SEA A S

ARAE“FA 1 S PTdM &Y — AT A ROA R A0 OB B . X258 A T LU TR
AR, BlanKAE, BIEAM. S, EYIEGE BCRIER, Blindedt. KEM. 78l ZARh
o FKONIKPER ER AT AR VR #2005 H i e AR B ) R rTE AR . B R4
HARHEAR T E-W. Martin [)“Remington’s Pharmaceutical Sciences”

AR FIAREAT ™, R M EPIER N AR T T &7, RS2 AT
PRZGDAE IR R 7K AR B AE VR B ZH 43 22 Bl AL 9 BEAR EE R X S o A BT AR 250240 & 40T Do
P, 7EBUA BRI B o) DR S RT A Z5MIR A B2, IEITR(Cr20)BR2, PSR MRS, BRIRIE,
T REEME R L. PlinA KPR — Meaa S, e DL RS 2 TR 259
K EY. FARI AT IE RN, X IR AR SR 2t BRI R IR LS 21
Ho RFAMRGYITERR TR BiS%E D, F3CHR: T. Higuchiand V. Stella, Pro-drugsas Novel Delivery
Systems, Vol.14 of the A.C.S. Symposium Series, Edward B. Roche, ed., Bioreversible Carriersin Drug Design,
American Pharmaceutical Associationand Pergamon Press, 1987, J. Rautioetal., Prodrugs: Designand Clinical
Applications, Nature Review Drug Discovery, 2008, 7, 255-270, and S. J. Heckeretal., Prodrugs of
Phosphatesand Phosphonates, Journal of Medicinal Chemistry, 2008, 51, 2328-2345.

AT T B AR TE A 42 15 BAR A6 & M B B AR (R Al s Al E AT A B0 4. —
AMEE P EACH =T LU TR U A R B BOARSK AT 4 58, Hi 1k vl UG I A B i g 798
FER AR TIEAT R AE . REER el DU B SR 25 & A4, B, KR, BtEfL, B
BEEAEA, BRie, BAPRIER, BEERMBESITEER. MM, ARPHOFELEMINRE~Y, Ak
A B AL 5 W L 3040 78 2 $ i — B [ i 7 A R A G4«

AR I T 255 LT B2 i RARA KM &I A HLER A TENLEE . 255 bz kA
PR AT R R AT T BN 1, TSRk : S. M. Bergeetal., describe pharmaceutical lyacceptable saltsindetailin
J. Pharmaceutical Sciences, 1977, 66: 1-19. ATic# . 25% LRI BRI R HE, HIEAR
RT THLRREE, Wk, SIRMRH:, PARREE, BifREE, melRE:; AVLREE, WS, W,
SoRmeE:, WAL, R, POHRREL, W URREL, SRR LT B Al T s
A PR RIXEL . AR BRI ARE, TR, B, PR, REERE,
KRR &, KTPIRE, HOIREE, Wk, TR, WNRREE, WIRERE, AR, W
BERREE, + b AR, O, WRREL, ST RRE, WIPOMERRER, HOMBERREE, R
#Hhy PmIR h, IR, COmREh, FUREL, 2-RE-ZmiRdh, FUMERERREL, FLRREE, I HRE,
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AREAEmIR S, SRR, PR, 2-ZREREL, MRREL, mREL, MWL, AMREL, R,
RIEMRE, HERRREL, 3-RFEAMRE, WORIREL, RRREE, WML, WEIEMRE, REUREL, XA
MEREL, +—WRHh, REREL, &% . Ml 5 e S SR B R E R, 4R, R NT(C-
AP, e AR B RIME TAEMTE S N IR EVIITE R 2 E o KV T T E S
BT Dol B A E S B o DUE BGER BE JR Bl 4 R s, A, B, 4, B B
Zjrg Pl R - PO REE SN, RN, FERSENPTCFEE TR REERE T, e,
SN, BAY), WD, BRI, TR, Ci-s BRI T IR ALY o

AR VR 2 18— N ANE R T 5 AR IS YT I 26 4. T BRI U
MR, (IR T, K, FAlE, ofF, TEE, —HWEN, CR4BE, LBMEECR. Rib
IKEWRARIE 5T 2K IR U 46 &40 «

AR I TR R A A PR R B B AL S T B AR A PR R . SXFEROER A, W InAE A\ EkE)
VA 4 K = A BRI B R 1 2405 BTS2 1B . AR LI B & AREE, v LLSE S B R
BRI R KRR, IXFER LSS, BT, bk, TR,

AR R BT 218 D G E LR E B, vlk 1 AECRT 1AM EE T B N-
. N-FADIR R PR S A0 BUMZ I N-B AP el & BRI RUSE 719 N-E . vl A S8 4 dnid:
EALE B R () i ER R AL HE A B I FZ T . N-E A 1(Z . Advanced Organic Chemistry, Wiley
Interscience, % 4 ik, Jerry March, pages). U &, N-S 47T A L.W.Deady 1) /7 #44f] #(Syn.Comm. 1977,
7,509-514), Frpinders B In —a e, MG A1) -5 TR - SO A R (MCPBA) S R

AR A T B AR TGI8 7 AR AT B, AR HG rp — B 77 22 rh i DG O BRI (IR
27 5 PH L1 B R 0 BH 2 D — Pl RIEAR O R R D o AR D) —BESEHE T b, “IRyT IR R MBI E £
=R SRS, ORI EE TR S AR 85— BT B b, IRy R S L (4
MRS E PEESE IR B b (WA € SR 240 B LR 5 77 TR T P 5O 7E 5y — 1
ST FE R, IRITRR T BGE B BOR B AE R AR . R A ECEA .

R AT R ], BRI E S YNES, BRAESA U, AL e w4
K1 AARI4E S ik, 502 B8 TUPAC-TUB Commissionon Biochemical Nomen clature(Z: i, Biochem.1972,
11: 942-944),

AR WA A A 0 A i P T I A R A AR R R VR TP o X ARG T v R AR AU A T T
(o 4N, P RAEIEE S0 TR AR A SR P2X3 $dIiETE . 25408 J1 SE PR
KRR ENESE o A% R WISRAR BRI T VR AR s 2 BRI A R B . AR WA e 2 /0 —FhA
RS AR I T A B .

FEARUHBIR T, SHERIE LS G, omfl”, B — Rk BE MR B R4 &
P SR IR R BARRE . S5 APRLECE R S T AR R = D — A S o b A2
YL, R IR AR R T R A WA U XoF £ A ) P ST A s A7) o 17 EL, 85 1) B AR RFAE
Gk FORLEERE T DAEAT — A S A R th LS @R T G & e AN, AR ET BRI
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HOLT  AATURABAN FT LU AU B A5 Hh 48R 1 A [R) S 51 B30 91 LA S A [R) SEE it 91 B3 91 O A
BATE EMAE .

FEANERAGIE RO, RS, TERAS, BEALKYISEESLY).

A B P PR SR 8 T 4

ARG RORAET . AR ARGV RA =1 P2X3 fEbiia e, HRARM %
BEVE, BRERR. R EVERSE . RN . BT BRI A AT

LixizivL ]
B 1 A& 5 T A BT R BR V5 = R k5
P 2 9645 T IR AT BRI 5 5 R W IR 30
K 3 e EYS B S ERRIE A LT R IR S I WX HL
B 4 9 T BB A E I AE R YT SRAS B R R B e ] 2 A g 7 (R0 5
B 5 AL EVIE ATP-Fr IR AR M o i I IR
B 6 L EWIAE ATP-Fr AR b I kB (K 305
B 7 &% 255 KR T/ B RKYOK HL il
B 8 R FERA LA & W2s 245 5 K R T/ B SRAK R EE

BT

T T S 51 1 7 O — B B AR R B, E RS DR L A R B R R AE TR 1 S Y
AT TR B B AR SRR SRR v, AR BRI R, R R P

T TR 5 ] A B AR

TEMPO (2,2,6,6-J4H £:-1-URFERE D, LDA ( — 7 AR A4), DMF (N.N-ZH A HEEZ ), DMA
(NN-ZHHZ ), DCM (Z&F41), DME (Z ZEE_H ), PE Caiilk), EA (ZEZED,
DIPEA (NN-— 5 W %), THF (TUAMIRD, Ac (ZFiH), MeOH (HE), Boc (Hl T AEHID),
B2Pin2 CRERIER SRS ELER D, rt (R ), HATU (2-(7-5U 0 28 3 = 200)-N N NUN'- [0 H R IR AN S AR R D
reflux (FIR), eq &84 E, Rf: M, ¢ (570, mg (ZW), mol (E/R), mmol (ZEE/R), h (-
B, min (4%, mL (ZH), pub UEF).

WA TG 8 /NI~15 /NS, 140 12 /pI . iR TR 10°C~30°C; RN PE/EA 2 gAEFR L.

N AR PSS, BRARHAR TR, ATA IR e IR IR . BRIEHAR TR, 70
SEF-T W AR 7 70 Aldrich Chemical Company, Arco Chemical Company and Alfa Chemical Company, {i#i
FIIS #8 A id it — 2 i — BRI SR PEBEAL T, 1 AR k), M SRR
KB HEFUFRERAR, FRHBANFRFERLF, MF BRI WLHE.

TKDUERRIR, —& NI, FK, ZBRREIE MBI TRER. K - T RMEr &
S ERTRE R, RO, AW, 1Ok, NN-ZHEZ B NN-Z B R 40K
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i RN < SR A A

PATN B B — R AR BB B R N EE K ) LB — T8 (BRAR T IR YD, [BR
HIE LA ENAR B ZE, JRE RS ST . B ISR 2 R .

A2 AR . BEJR (300-400 H) WT 75 Bl T) o B IR il HE @
BrukerAvance 400 #ZHEFEIRIEIEL BrukerAvancellTHD600 #HEFLIRIESCRME, LL CDCl;, DMSO-
d6, CDs;0D B Acetone-d6 571 (5Ll ppm NHAL), A TMS(0ppm)ELEAR(7.25ppm)E 5 R
. LHBZ EIEREAE, KAEH TIN5 : s(singlet, H.04), d(doublet, BU&), t(triplet, —FHIF),
m(multiplet, % &), br(broadened, I&), dd(doubletof doublets, X{ —EEl%), dt(doubletoftriplets,
X = E %), ddd (doublet of doublet of doublets, XA —FI%), ddt(doublet of doublet of triplets, XX =
&), dddd(doublet of doublet of doublet of doublets, XXX — &), REFHH, AMEH)ER.

53 B R (MS) B8 1 i % G1312A —JGR AT aG1316ATCC (HEIRIRFRAE 30°C) [ Agilent
6320 F 51 LC-MS BRI E R, G1329A H3IRAF 431 G1315BDAD 3 I 8% 8] T 2047, ESI ¥
M F LC-MS FiE4X .

DL A R A B R 4 T Agilent ZorbaxSB-C18 ¥, #&N 2.1x30 mm, 5 pum. VESHAFR @R
PRI ORI RE ; WEDY 0.6 mL/min; HPLC {2 IEIE4E 210 nm A1 254 nm 40 UV-Vis KK
TR o

SEJER] 1

3¢ SRS
Bnc ; N7/ o)

Boc
NaClO, TEMPO, NaBr, N | —
NaHCO;, DeM - N
(R) R (SJ 1-5 O 1-6
T O K2C03 MeCN,MeOH | &
o CuCl,Cu( CF3503)2 toluene N
1-7
11 1-2 Boc
NN (o] AN 9
SN~ H \NH Hel s N7
0T s o _HCIEOH(E)_
LiOH/H20 DCM,0°C-rt
—>THF . & HATU,DIPEA,DCM,rt — " Ly
C-rt
N
Boc 1-8 éoc 1-1
HoR
U QUi i Cr<Y T
\Qq// 11 N/ SN LA R G SR
(o]
DIPEA,DCM, o°c THF & &
N N)\
H 112 o]
1-14 o)\ Q 145 o 1

AR (1) (R)-2-F ot - Mo k-4 FF R AT 1 1 1 6
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IT%oc
N
o)
| O
(0]
1-2

¥AEP1-1 (10 g, 460 mmol). TEMPO (0.073 g, 0.44 mmol). JRALFHAIZKIEW (0.5 M, 10
mL, 41 mmol) BAR &t (100mL), AHIZIREE 0 C-5 C, [ARSEERH (1.5M, 34ml, 58 mmol)
BRI ZM (23 g, 23 mmol) FFHTIVAME pH = 9.3, H1ZIAWE 30min SR8 N I MR R
t, REl NSRS kSt PP N, THE S 20 CIHFIMAIK (S0mL), AN S HGERUKM, £
REBUGEEIFANM, TOKRBRM TR, SIBERS S, HENEEMEY 12, B OMRiEsE
(6g, 60%). LC-MS: [M+H]" =216.4.

BIR (2D (S)-2-Z k- h-4- PR BT HR ] 4%

Ll%oc
N
(S)j
rrf[ °
1-4
B -EEIE-2-EA I BEE —FE (6g, 31.3mmol), BT (ZIEHE =5:1) ME&KRES,
HINKCO; (59 mmol), 20 CHLEE 15 min, H (ZFEHEE =51 MIRBEET 10 mL 5 6 g (28
mmol) $bEY) 1-2 JE GBI R AR ZR . FERINTERE . RERIRIRE R, BRIt i, e
JEIREGES ZIMPIRY, B HeRIIMAIK (25 100mL) A, HTHITEY, WSk, EUTHKRSE, RED

FIRERAT Al 5B 8 1-4 [E7R (3.4, W 56.7%). LC-MS: [M+H]" =212.1,
BB (3)

N/ 5
\/
o)
€,
EOC17

FHEAMT, AW 14 (300 mg, 1.4 mmol). {6&H¥1-5 (145 mg, 1.4 mmol) LAY 1-6
(145mg, L.4mmol) FJFZK (3mL) W HIMA CuCl (42mg, 0.4mmol) I Cu(CF3S0s). (154 mg,
0.4 mmoD), FEASMRY &M T, KAEFHEZ 85 C, A DME (0.1 mL), fEiZEEFRMS5h, K
BFEA ST, MIAZK (15mL) #eK, A& HkE (10mLx3) AL, WHRIEAMER (10mLx2) $hik,
TKTRBRAN T, RIS 5 A RE A 4l4L (PE/EA, 1/1), 3% 500 mg HFE4Ak 1-7, #& GjleiRinifh.
LC-MS: [M+H]" = 404.2.

L Y
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0 CH&MT, FFmEAE1-7 (3g, 744mmol) K THF (20mL) FF A LiOH (936 mg, 223
mmol), EFRFM T, RNEMHHE2h, RNTLE, £0 CHMHF, MAHC (1M) £ pH=6,
I DCM (10 mLx3) ZEHL, WG (10 mLx2) $eds, KB TR, WEKYSE, 552
g HEfE 1-8, HEEMRWA. LC-MS: [M+H]" =376.1.

LI (5)

I RAE 1-8 (375 mg) %+ DCM (10 mL) &, RN HATU (2 mmol) LLJK DIPEA (4
mmol), FRIHEE: 15min J5, MAEER NO-ZHFELHE (1.2mmol) L HEH £ 6-8h /5, TLC i
MR, F RN R, SRR 1-10 (275 mg, 1% 65.8%), LC-MS: [M+H]"=419.3.

B (6)

o
<\Néoc 1-11
HE4E 1-10 (418 mg, 1mmol) #HfET /K THF (10mL) H, 0 C RN IR KRF5 K&
BIRZ T, RN UG SRS B, AR SERUR, WKNE R, ARG QR OIRZER, B
T, THEAPREME 1-11 (236 mg, IR 633%). LC-MS: [M+H]" =374.1.

L] (D
NN O

I EE 1-11 (373 mg) T DCM (3mL) #, 0 ‘CF#H0 HCVEtOH (1N, 1.5mL), 5T
B AREEEE 2 h, R EIN NaHCOs 3 H A7 pH=8 3H DCM ZEHUKAH, HHAHA NaCl $ik
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&> IMANTKBRERBET 1, ik, MR RSB EE 1-12, (160mg, WZ 58.6%). LC-MS:
[M+H]" = 274.6.

LI (8)
N 0O
SN~

o]
L
o)\o\ 114
Hy AR EMAE 1-12 (273 mg, lmmol) A1 DIPEA (258 mg, 2mmol) ¥ T DCM (3mL) &, #REH0
ANETFBRTE a9 1-13) (282mg, 3mmol), 0 CHHEE3h, K REEEFEIN H0 F 3/ DCM %
BU, AHUHA NaCl 3305, IIATOKERMEET, 8, RRERgs, SHAFRE 114, HE

Mo (300 mg, Y& 91%). LC-MS: [M+H] =332.2.

B (9)
=N O
s N-/

O
&
O)\O\ 1415
B HRAE 1-14 (331mg, 1 mmol) FFIUEFLM (5 mL) A7k (2mL) H, AN N-IRAL
PRIABEENZ (214mg, 1.2mmoD), BAMRI T, BIRFL 1 /M o K S MR YSE 22—, FIK (10
mL) #ifE, HMROEERER (10 mLx3), ¥R OEEEH, HAIKERERAT5R, w4515 248
£ 1-15, [Efk (300 mg) Y 73.3%. LC-MS: [M+H]" =410.2.

Br

S (10)
Q=Y
O
o
$2

B EE 1-15 (0.82 g, 2mmol) FTHAKLEE (10mL) H, FEMA 1-ZEHL (242 mg, 2.4
mmol), =ZJ& (404 mg , 4 mmoD) JEFHEFEEN, TLC MM, FRRMSERSE, WEKYE
WA, I EA ZEHG WRFEHASGEI 1 (531 mg, Y 64.4%).

LC-MS: [M+H]" = 413.2,

K] 2
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‘ISOC
N N R
NH . =
A~ lo) ¢ .
F R ~ N ‘ (o) s N7 \_/
LDA,DMF 1-5 1-4 F HCI/EtOH
Br ————————> Br —_——— o) —_—
THF,-78°C CuCl, Cu(CF5S03),, (\ DCM,rt

F F toluene,85°C
2-1 22 24 o
E
N R L O
= N O NH
=) Br N / NHZ s N7 A<
= cl o o7 0T F
F o
fe) DIPEA DCM,0°C Cs,C03,xant+ phos <\
<\ HCI Pd,(dba)s,dioxanne,80°C N
N
H 2-5 2.7 )\O 2
o\

B (1) 2,6- 5 -4- 1K H EE ) %
F

e

£
2-2

B 3,5-— /IR (10g, 51.8mmol) T /K THF (80mL) 1, No {37 F, -78 “Ciéin LDA (31
mL, 62.5 mmol), FFMINZEMRSEREAEE 1 h, A DMF (4 mL, 51.9 mmol), ##:30 min J5, ¥
SRR NHACLER T, FFH OB ZEEREEL, A AU NaCl i, TKBRBREETIR)S, W38, ¥
IR IRGS, WRATHLEATL ZVTS 2EH 2-2, HEREE (8g, 1E 70%).

BIE (2 (S)-2-((2-(2,6- -4 R HE)-7- FP FL KL I [ 1,2-] ML M -3- 22 )- FF 35 ) R b4 PR B T B
(]

Br

24 EOC

HALEHD 2-2 (200 mg, 0.9 mmol), 2-5H-4-H ML (100 mg, 0.9 mmol), &M 14 (191
mg, 0.9 mmol). CuCl (27 mg, 0.27 mmol). Cu(CF:SOs), (100 mg, 0.27 mmol) ¥ TH# (3 mL)
d, N AR, THEZE 85 °C, RN DMA (0.05 mL) J&, BRNAK RGPS h, FAHNER
BEER, BRNEEIAK (GmL) F3H DCM (5mLx3) ZEIL, GYUAEHBER NaCl %% 5, MgS04
FHE, SRR S, T (PEEEA=1:1), REIFRE2-4, =Ry (100 mg, $%E 21%).
LC-MS: [M+H]* =522.3.

IR (3 (S)-2-((2-(2,6- 5 -4-TR IR IE)-7- FF JE DK 0 1, 2-a ) ML g -3- 5 )- FF 386 ) AL bR Py i) %
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\N/ Br

o

N 25

HUHEME 2-4 (100mg) 3T DCM (ImL) 1, 0 CFI0 HCYEtOH (0.5mL), f§IN5E s 4k
SRR 20, RMRIEIN NaHCOs 0 R pH=8 37/ DCM ZEHUKA], A HUARA NaCl $ei 5, i
ATCKGRIREE T4, 120k, IEWORERAS AT PR 2-5, SEMRY) (60mg, 13 75%). LC-
MS: [M+H]" = 422.6.

BIE (4) (S)-2-((2-(2,6- T -4-YR AR HE)-7- F IR IR [ 1,2-a NEE -3 - 5 )- FF 226 ) A -4 Y 7 B 1
i %

SN Br
o
QL
¢ 0 27
HY ep ]k 2-5 (320 mg, 0.76 mmol) A1 DIPEA (86 mg, 0.91 mmol) T DCM (5mL) 1, #&
JEMANZ TN (&8 2-6) (86mg, 0.91 mmol), 0 CHik: 3h, ¥ REHEA H0 3/ DCM
R, HHUAAA NaCl B )5, IMATKRIREETE, I8, IR, S SRR 27, #E
MeRYr (330 mg, UK 91%). LC-MS: [M+H]" =480.6.
W (5) (S)-2-((2-(2,6- — H-4- S BE MG FE A I )-7- HI FL KWL - [1,2-a] iHk B -3-3%)- FF 25 ) e -4 - FET 2
FH ik 1 %

p2

_o
N

FRE&M T, FPEE2-7 (50mg, 0.10mmol). ZELNE (4b&H#2-8) (10mg, 0.17 mmol) )
L4 —EAHF QmD HERFIIA CS,CO; (51 mg, 0.16 mmol), xant-phos (12mg, 0.002mmol) F
Pdy(dba); (2 mg, 0.002 mmol), {ER LRI, REETHEZ 80 C, RMH, RETEE)E,
AEMEER, EIE, RS E LG % HPLC 4ift, [SE4kEW 2, AalEE (18 mg, W 38%).

LC-MS: [M +H]" =459.7. "HNMR (400 MHz, MeOD): §8.41 (d,.J= 7.1 Hz, 1H), 7.43 (d,.J=9.7 Hz,
2H), 735 (s, 1H), 6.88 (dd,J = 7.1, 1.5 Hz, 1H), 3.80 (d, J = 12.3 Hz, 3H), 3.67 (s, 3H), 3.59 (m, 1H), 3.43 —
334 (m, 1H), 3.15 - 3.01 (m, 2H), 2.91 (m, 1H), 2.63 (m, 1H), 2.47 (s, 3H), 2.19 (s, 3H)-

SEHEp 3
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1 13 O—
DIPEA DCM,rt

\
I (1) (S)-2-((2~(2,6-— 5-4- 5 HE I J)=7- FF IR I [ 1,2-a] HHL I -3 - J22 ) - FY 222 ) k4 P 722 P
il %

o
z

-1

i

FREMHT, RS2 (145 mg, 032 mmol) KIZEE (3mL) EHEFIIALE (1.5mL), 7F
100 CHMHT, RAMBXM 1 h, RNMEEE, AHE=FER, A 1N KB NaHCO; %K, DCM (5
mLx3) RN, WASCEIAR (5 mLx2) ¥k, JoKERRRETHE, SR RSEE 2058 iR imA (90
mg). LC-MS: [M +H] =417.3,

BB Q) (S)-2-((2-2,6- i -4-(FP A FE AL T ) IR KL )-7- Y FE BRI - [1,2-a] IR -3 -2 )- F 2 )REf
-4 FR R G 1 i 4

0 C&MF, MAEME 3-1 (70mg, 0.17mmol) I DIPEA (65mg, 0.5mmol) f) DCM (5mL)
B IMANR TR FEE (20mg, 0.21 mmol), fEZIRE KM TR 3h, REEERE, MAK (3mL),
FIDCM (3mLx3) ZEHL, J/KBRERINTHE, I EIRYE S LR 4iL (DCM/MeOH, 40/1), 1334k
A%3, AtEE 20mg, WK 25%).

LC-MS: [M +H]" = 475.6. "HNMR (400 MHz, McOD): § 8.42 (d, J = 7.1 Hz, 1H), 7.35 (s, 1H), 7.30
(d,J=9.9 Hz, 2H), 6.90 (d, J = 7.1 Hz, 1H), 3.88 — 3.81 (m, 2H), 3.80 (s, 3H), 3.79 — 3.76 (m, 1H), 3.67 (s,
3H), 3.63 —3.55 (m, 1H), 3.38 (t,J = 10.8 Hz, 1H), 3.15 —3.00 (m, 2H), 2.90 (dt, J = 20.6, 7.7 Hz, 1H), 2.64
(t,J=11.5 Hz, 1H), 2.47 (s, 3H).

SEHER 4
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Br

HIE (1) (S)-2-((2-(4-(1-KU T S AP A% -2-F)-2 6- 5 7K HE)-7- FF FLBK ML F1,2-a] L e -3-2)-
FF 25y N k-4 E R P R P 1) 45

FIREM T, P 2-7 (50mg, 0.1 mmol), N-#UT IR RL-2-TE (hEW4-1) (26
mg, 0.12mmol) F1K,CO; (36 mg, 0.26mmol) K H,O (0.3mL) 114 —&F /3 Q2mL) Hin
A Pd(dppf)CL, (2mg, 0.016 mmol), FEFSIRIFFAT, WEWIIEZE 80 'C, K 3h, KFTA
G, AEIZEEE, I, IMAK GmL), AEH BB (S5mLx3) ZH, MAISEANER (3mLx2)
Beik, HKBRRRAITHE, WUERSE LR (PE/EA, 5/, BEFOMREE (50mg, W
93%). LC-MS: [M +HJ" =567.4.

W (2 (S)-2-((2-(2,6- Z F-4-(TH-ME A -2- ) R FK)-7- FF L IR S [ 1,2-a | M A -3- 228 ) R 228 ) A -4 -
FF R Y R P 1 %

[F] FR R4 4-2 (20 mg, 0.035mmol) B EE (1 mL) WA 1 M B NaOH (4 mg, 0.1 mmol),
TREVEIRAE 60 CHAFFRAL2h, RM5EASE, A 1mL K, A DCM (1 mLx3) ZH, ML
PAT (1mLx2) Pk, TOKBRERBITER, JEWRYE /S 2H]% HPLC 2ifk, REka 4, BEEIE

(173 mg, UNZE 92.9%).

LC-MS: [M + H|" = 467.6. 'H NMR (400 MHz, MeOD): & 8.41 (d,J=7.1 Hz, 1H), 7.34 (d, J=9.2
Hz, 3H), 6.91 (dd,J=2.6, 1.4 Hz, 1H), 6.88 (dd, /=7.1, 1.5 Hz, 1H), 6.69 (dd, J = 3.6, 1.4 Hz, 1H), 6.24 (dd,
J=3.5,2.7Hz, 1H), 3.81 (d, J = 12.4 Hz, 3H), 3.66 (s, 3H), 3.63 — 3.56 (m, 1H), 3.39 (t, J = 10.6 Hz, 1H),
3.17-3.04 (m, 2H), 2.96— 2.85 (m, 1H), 2.71-2.59 (m, 1H), 2.47 (s, 3H).

SR 5

(S)-2-((2-(2,6-— B -4~ (1 H-IA Me - 1 - 35 ) S ) 7- F L IR AR 1, 2-a] L B -3- 25 ) B 268 ) el k-4 P R PP 7
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i 6

U//

K,CO3,Cul, toluene,110°C

27 5

He R 2-7 (50mg, 0.1mmol) T WA 2mL) o, R IIABKEE (21 mg, 0.31 mmol), (IR,
2R) -N1N2-—HFFC8-1.2- "% (1.5mg, 0.01 mmol), K»CO; (15mg, 0.11 mmol), No{f#4F, M
A Cul (2mg, 0.01 mmoD), ¥RMARRIMME 110 CHR, KRR, EKH&EIEEWS,
HOEE (8.4mg, 1E 17.2%).

LC-MS: [M+H] " =468.6. 'HNMR (400 MHz, McOD) :5 8.44(d, 1H), 8.42(s, 1H), 7.78(s, 1H), 7.56(d,
2H), 7.36(s, 1H), 7.22(s, 1H), 6.91(dd, 1H), 3.82(m, 3H), 3.67(s, 3H), 3.60(m, 1H), 3.38(m, 1H), 3.12(m, 2H),
2.90(m, 2H), 2.64(s, 3H).

SEHEH 6
I?oc E
N AN
= NH»> ‘S)j SN Y. CN
F, I o
N |

CN  1)LDA THF 1-5 14 0

2) DMF CuCl, Cu(CF3S03),, toluene <\N

61 1

0C 63
E F
— NN

=N p CN
SN\ N N
TFA, DCM o DIPEA,DCM o

- —
DCM <\ &
N N
H )\o
6-4 O \ s

P (1) 2,6- 5 -4-FE PR %

E

CN

6-2

78 CRAGAFET, HE®6-1 (2 g, 14 mmol) ¥ THF (20 mL) ¥ i n LDA (8.6
mL, 17.2mmoD), #R/G7E-78 CHR ALY A T+, Lh, 30min M DMF (1.26g, 17.2mmol),
RNFEA S, M AcOH (10%) #K, FZBCE (50 mLx3) ZEHL, MHAISLHAHE (50 mLx2)
Pedk, TKBRERAN T4, WEIRA S LR 4L (PE/EA, 8/D), REMLEW 6-2, HafEAk (15g,
W 60%).

AR (2) (S)-2-((2-(4-F52E-2,6- T A EL)-7- H HE WK ME I [1,2-a] WLk e -3 - 55 ) FFY ) A bl -4- FFY AT T
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Y/ CN

6-3

FIREMHT, A 6-2 (500mg, 3mmol). k&4 1-5 (330 mg, 3mmol) F4bEH 1-4 (630
mg, 3mmol) HJFZE (15mL) HFWHIMA CuCl (90 mg, 0.9 mmol) FI Cu(CF3SOs), (330 mg, 0.9
mmoD), FAMRYKMET, RMHIHEZS 85 C, A DME (0.1mL), {EiZEE FX Sh, JRM5E
A5, K (1SmL) ¥R, A TSHLE (10mLx3) I, MWASMMHTAR (10mLx2) ¥k, 1K
IR TR, IRE RS S A RER AL (PE/EA, 1/1), {3294k 6-3, S EAMIRGE (450mg, 15
2 32%).

AIE (3D (S)-3,5- T H-4-(7- TP A3 k- 2-JE P JK) BRIETF[1,2-a ML E-2-8) R HABRIHI &

CN

6-4

0 CE&MT, mFBF4HE6-3 (400mg, 1.1mmol) i DCM (6mL) HEWRFFEIN TFA (2mL), 7
FIREAE T, KRN 1h, RNFEEST, 760 T T MR NaHCO; 7K, & F 5t (3mLx3)
L, HAEEVA TR (3 mLx2) Pid, ToKBREREN T, IR A 4k (DCM/MeOH, 40/1),
BEIPEE 6, fREA (280 mg, IWFE 79%).

PR (4) (S)-2-((2-(4-FEHE-2,6- KB )-7- I FEIR M [ 1,2-a] HELE -3~ ) FYJ2E ) Aed bt -4~ P IR K )
%

s N-7 eN

o
<\N
e

0 CZ&MT, FHEME 6-4 (230mg, 0.6mmol) F1 DIPEA (230mg, 1.8 mmol) f{j DCM (2mL)
B IMARFERFEE (66 mg, 0.72mmol), N 1h, RM5ELE, MK 3mL), REH _AF
Bt (3 mLx3) HEL, WRIGEMWEAR (3 mLx2) B, JOKBRERETIE, JERY S 2R AL
(PE/EA, 2/1), 3ZEEW 6, HEEAE (230mg, 105 83%).

LC-MS: [M +H]" =427.7. 'HNMR (400 MHz, CDCl;): 68.19(d,J=7.1 Hz, 1H), 7.41 (s, 1H), 7.37
(d,J=6.2 Hz, 2H), 6.72 (d, J = 7.0 Hz, 1H), 4.03 — 3.74 (m, 3H), 3.71 (s, 3H), 3.61 —3.51 (m, 1H), 3.38 (t,J
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= 11.8 Hz, 1H), 3.09 — 2.82 (m, 3H), 2.68 - 2.53 (m, 1H), 2.44 (s, 3H).

SeHEf 7
(S)-2-((2-(2,6- -4 (VH-IR W -2 - 5 ) 5 ) 7- Y R K I 2 1, 2-a bR -3 - ) P 58 -4 - Y % P T 114

il 2%
R H
<)
\ij// g )\/NHZ N7 \N
o F
) NaOMe,MeOH,AcOH QN -2HCI
=0

2)HCI,MeOH

(o]
7
S e \

FIREAT, EW6 (120 mg, 0.3 mmol) H NaOMe (3 mg, 0.05 mmol) [ MeOH (2 mL)
WS EE 15min, REIMAEEZBEY — 28 (49mg, 04mmol) 1 AcOH (34mg, 0.6mmol), 7E
50 CH&MF TR 1h, WEIF|EE, MAHC (0.5mL) fl MeOH (2mL), SR 65 CH&MH4 TR
18h, RSEAJE, WERYE, H“#4 HPLC #&4ifk, A 1M shREATE2ES 7, At
B (32mg, WK 24%).

LC-MS: [M +H|" = 468.1. 'HNMR (400 MHz, CDCL): 6 16.00 (s, 2H), 15.16 (s, 1H), 8.68 (s, 3H),
8.00 (s, 1H), 7.49 (s, 2H), 7.22 (s, 1H), 3.94 (s, 3H), 3.70 (m, 3H), 3.61 (m, 1H), 3.34 (m, 1H), 2.97 (m, 4H),
2.62 (s, 3H).

SR 8

(S)-2-((2-(2,6- T (4-(N- FF 5k FF PR ) 4 58 )-7- P BE IR e [ 1,2-a] MEE P -3- 5 ) FF 5 ) o -4 R R T
fy ] &

FREMT, 8P 6 (50mg, 0.12mmol) F1 NaOMe (2 mg, 0.03 mmol) I MeOH (2 mL)

VAR 30 min, SRJSTE 50 CH&E RO MeNHo/THF (2M, 0.1mL, 0.15mmol) [ AN AcOH
(14mg, 0.24mmol), KN 1h, RMTEAE, WEKRY, HRELAMN, [EEWS AGREFE (17

mg, W 31%).

LC-MS: [M + H|" =458.1, "HNMR (400 MHz, CDCL:): d 8.54 (s, 1H), 8.25 (s, 1H), 7.57 (d, J=6.8
Hz, 2H), 7.39 (s, 1H), 6.74 (d, J = 6.8 Hz, 1H), 3.82 (m, 3H), 3.68 (s, 3H), 3.56 (m, 1H), 3.36 (m, 1H), 3.22
(s, 2H), 3.07 — 2.75 (m, 4H), 2.61 (m, 1H), 2.45 (s, 3H).

SEiEH] 9

(S)-2-((2-(2,6- 5 -4-(1- F FE- 1 H- IR M- 2 3 ) 2 ) - 7- FF R 0K A - [ 1, 2-a ] T P2 -3- 36 ) R 288 Rl -4 F R
F BRI ] %

120



WO 2020/135771 PCT/CN2019/129382

o

-~ \(N
/NJ 9-1
Pd(PPh;),, THF, reflux,18h O)‘\O\
27 9

R fRME 2-7 (50 mg, 0.1 mmol) T H#E (3 mL) &, [EIF MR ZFIIA PAd(PPhs)s (12
mg, 0.01 mmol), 1-H % 2-(=1F T H45)kME: (78 mg, 0.2mmol), N, £, FHEZE 85 CRIE 5h /5,
UE R R R, SHGAEW 9, BEEE (24 mg, WE 49%).

LC-MS: [M+H] " =482.2. 'HNMR (400 MHz, MeOD): & 8.69(s, 1H), 8.55(d, 1H), 7.99(s, 1H), 7.55(s,
1H), 7.22(d, 2H), 7.15(d, 1H), 4.06(s, 1H), 3.96(s, 3H), 3.86(m, 2H), 3.73( s, 3H), 3.68(s, 1H), 3.43(m, 1H),
3.09(d, 2H), 2.99(m, 1H), 2.73(m, 1H), 2.61(s, 3H).

SR 10

(S)-2-((2~(2,6- — Fal-4-(HE M- 2 - B ) 2 )7 R KA [ 1,2-a ] L -3- 5 ) P 55 ) A mbf-4- PP 8% 75 17 1

5 F
N N
E ANz
N /j
o /\/§n4</ ] \@// g |
B v
N~/ ' — 404 © o F
£
O Pd(PPhj),,dioxanne,95°C-reflux <‘N>
C L
N o
=0 \
o
vz 10

FIRSATT, FHEME 2-7 (50mg, 0.1mmol) [ 1,4 —F N (2mL) W AN Pd(PhsP), (12
mg, 0.01 mmol) F 2-(ZIET Z4H)MEME (119 mg, 0.33 mmol), FERARIEMET, RNMETHEE
95 C, RN 3h, RPMFERJG, AHBEIR, U8, BUERYS S &6 % HPLC 4ifh, HR214E% 10,
AfEE (12 mg, BE 25%).

LC-MS: [M+H]" =469.7. 'HNMR (400 MHz, MeOD): 68.43 (d,J="7.1 Hz, 1H), 8.10 (d, /= 0.8 Hz,
1H), 7.80 (d,.J = 8.0 Hz, 2H), 7.42 (d, /= 0.8 Hz, 1H), 7.36 (s, 1H), 6.89 (dd, /= 7.2, 1.6 Hz, 1H), 3.93—3.74
(m, 3H), 3.66 (s, 3H), 3.64 - 3.56 (m, 1H), 3.42 - 3.34 (m, 1H), 3.13 (d, J = 6.3 Hz, 2H), 2.97-2.85 (m, 1H),
2.73-2.60 (m, 1H), 2.48 (s, 3H).

s 1

(S)-2-((2-(2,6- Z Fo-4-( VR IR -2~ FiL ) 4% Jk )- 7 P ik IR M - [ 1,2 HEL e -3k ) P 35k ) R -4 P 1 Y s ) o1
#
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U;PQ ﬂ«sf U/
o Q

d(PPhs),, toluene, reflux,18h

2_7 11

R fRME 2-7 (50 mg, 0.1 mmol) T H#E (3 mL) &, [EIF MR ZFIIA PAd(PPhs)s (12
mg, 0.01mmol), 2-(=1E T &) (37mg, 0.1mmol), Ny f&H, FHEZE 110 CHE 18h 5, i
I, IR IRATHLS,, HARAEY 11, AGEE (12mg, 1R 24%).

LC-MS: [M+H]" =468.1. 'HNMR (400 MHz, CDCL;): 6 8.55 (d, 1H), 8.08 (s, 1H), 7.58(d, 1H), 7.40(d,
2H), 7.14(d, 1H), 6.86(d, 1H), 6.58(s, 1H), 3.82(m, 3H), 3.73(s, 3H), 3.68(m, 1H), 3.43(m, 1H),3.05(m, 2H),
2.96(m, 1H), 2.71(m, 1H), 2.61(s, 3H).

SRR 12

(S)-2-((2~(2,6- — Fal-4-(HE 1y -2 J ) 2 )7 FF R KA [ 1,2-a ] I -3- 5 ) P 255 ) A mbf-4- PP 8% 75 17 1

]
o

#

Pd(dppf]CI cho3
dioxane, 9

2.7

AR EAE 2-7 (50 mg, 0.1 mmol) T 43 (3 mL) #, [ RBARZRFIA Pd(PPhs)
(12 mg, 0.01 mmol), 2-(=IF ] Z:45)MEN; (117 mg, 031 mmol), Npf&¥, FHiEZ 100 CLRIE 8h
Jo, W, BEEORERH N, dHA2EY 12, AAEE (18mg, 1 35%).

LC-MS: [M+H] * = 484.6. ' HNMR (400 MHz, CDCl;): 6 8.22 (d, 1H), 7.41(m, 3H), 7.31(m, 2H),
7.14(dd, 1H), 6.71(d, 1H), 3.82(m, 3H), 3.68(s, 3H), 3.62(m, 1H), 3.41(m, 1H), 3.03(m, 2H), 2.92(m, 1H),
2.64(m, 1H), 2.46(s, 3H).

SEjER 13

(S)-2-((2-(2,6-— F-4-(1-FP - 1 H- Mt % -2- B ) B8 05k )- 7 B K WA [ 1,2-a ] b g -3 - 4 ) FP ) -4 - R
FH ik 1 4%

[ —
<\ Pd{dppf)Cl,, K,CO:
dioxane, 9 "C2 3
>0
o\
2-7
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AR EMAE 2-7 (50 mg, 0.1 mmol) ¥FT & N¥ (3mL) A, [ER R MR R AN PA(PPhs)s
(12mg, 0.01 mmol), 2-(=IE T Z:45)-FF MR (115 mg, 031 mmol), Ny fRF", FiEZE 100°CHE
I 8hJ5, ¥, MR ERGE S, SHEIMEW 13, AGEEE 28 mg, W 54%).

LC-MS: [M+H] * = 481.4, "HNMR (400 MHz, CD;0OD): 6 8.86 (d, 1H), 7.72(S, 1H), 7.42(dd, 1H),
7.39(d, 2H), 6.91(t, 1H), 6.49(dd, 1H),6.20(dd, 1H), 4.02(d, 1H), 3.84(s, 3H) 3.75(m, 3H), 3.69(s, 3H), 3.38(m,
1H), 3.27(m, 2H), 2.96(m, 1H), 2.79(m, 1H), 2.66(s, 3H).

SLjER] 14

.

F
=N | _
o F \/\/ W\\ ° F F
& 141 <\ HCl C
s
142

PdCly(PPhg)s.toluene,100°C H,0,EtOH
/9
o A

14

B (1) (S)-2-((2-(4-(1- 2 L IHHE)-2,6- A HEF L) 7- 1 EL R e FE[1,2-a] HHE BE -3 -58) T )
i -4 FF R P T P 1) %

14-2

U 4 2-7 (300mg, 0.62 mmol) JE T H A (3mL) b, RN RiA & i PAdCL(PPhs), (44
mg, 0.062mmol), =H T FH1-ZH8ZLIH) (680 mg, 1.88 mmol), Ny £, FHEZE 95 CHHIE 3h /5,
LR, PERIRER A, A S R 14-2, FEAMRY (215mg, R 73%). LC-MS: [M+H] =
4727,

W () (S)-2-((2-(4- LBk FE-2,6- — KB )-7- FF LK e [ 1,2-a) L A -3- ) P 8 ) el hf-4- FFY 623 PP
fy i 4

VIR 14-2 (250 mg, 0.53 mmol) ¥+ EtOH (3mL) JEIA HCl (2N, 1.7mL), iR
2h, fERMTERVE, HRAREIAN NaHCOs ¥, #95 pH = 8, /KM DCM ZHUE, AHUAEA
NaCl BB 2-3 I, 4005, AHUHFTOKERBRE TR, ik, MBSk, i &E21kE
Y114, AEGEE (25 mg, W 38%).
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LC-MS: [M+H]* =444.7, ' HNMR (400 MHz, MeOD): & 8.43(d, 1H), 7.76(d, 2H), 7.36(s, 1H), 6.90(dd,

1H), 3.79(m, 3H), 3.67(s, 3H), 3.59(m, 1H), 3.36(m, 1H), 3.11(m, 2H), 2.86(m, 1H), 2.68(s, 3H), 2.63(m, 1H),
2.47(s, 3H).

SEHEf] 15

F DMF-DMA

o]
<\ 95°C

NH.-H,0
EtOH, reflux

BT (1) (S,E)-2-(Q-(4-G-(— W& I A RBEIE)-2,6- —F IR IE) -7-H FEBR LI [1,2-a] i e -3-5)-
2P -4 R Y S Y 1)

15-1

DA 14 (180 mg, 0.41 mmol) 35T DMF-DMA (2mL)> 1, N, ff4, fn#azZE 95 Cidw,
JEAHE L, WERSE, H&E~Yh R 15-1 (120 mg, I 59.4%), LC-MS: [M+H]" =
499.7,

BIR (2 (S)-2-((2-(2,6- —F-4-(1H-ME L3-8 HE ) 7- FRR KL 3 [ 1,2-a HEE I -3- ) FP ) HEf pf-4-
TR T EE A%

PLFR R 15-1 (80mg, 0.12mmol) T 28 (2mL) #, B N,H,-H,O0 (16mg, 0.32mg) i
NI RARZ A, ROBSINAZE 100 °C, FRUE 2 h SRR SN, H4 5 246AY 15, A tE &k (49.8
mg, WE 66.4%).

LC-MS: [M+H]" =468.6. 'HNMR (400 MHz, MeOD): 4 8.86(d, 1H), 7.81(d, 1H), 7.76(d, 2H), 7.73(s,
1H), 7.43(dd, 1H), 6.91(d, 1H), 4.02(m, 1H), 3.79(m, 3H), 3.69(s, 3H), 3.37(m, 1H), 3.27(m, 2H), 2.94(m,
1H), 2.73(m, 1H), 2.66(s, 3H).

SEHEf] 16
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(S)-2-((2-(2,6- — -4~ WEME-3- 5 ) SR I )-7- F B K P [ 1,2 MEE 2 -3 -2 ) FF 22 ) e b -4 FY R Y 765 11
%

H,NOH-HCI
MeOH,reflux

VLA EAAE 15-1 (80mg, 0.12mmol) AT HEE (2mL) ', B NH,OH-HCI (21 mg, 0.30 mmol)
TN BAR Z A, RSN 100 °C, R 2h JERUEMRS SSH, H& S 20E 16, HEE A
(342 mg, UNZE 45.4%).
LC-MS: [M+H]" =469.4. 'THNMR (400 MHz, CDCls): 68.27 (d, 1H), 7.66(m, 2H), 7.35(s, 1H), 6.82(dd,
1H),3.78(m, 3H), 3.61(s, 3H),3.54(m, 1H),3.30(m, 1H),3.10(m, 2H),2.88(m, 1H), 2.63(m, 1H), 2.47(s, 3H).

SEHf 17
R
=N
N7
) jL B ]é U/ \ j( sr@
o] 17-3
<\ Pd(dppf)CIz AcOK, & PQ(PPhS)A Na2093
)\ dioxane, 90°C dioxane/H,0, 90°C
o]
o O%R
2-7 17-2 17

I (1) (S)-2-((2-(2,6- —5-4-(4,4,5,5- V0 H 51,3 2- M be-2-38) 2 5 )-7- F BRIk 3 1,2-a] FiE
e -3~k )- H A2k YA -4 Y 53 P S ) 1) 4%

Ug%}i
¢
o

17-2

H AR RIA 2-7 (100 mg, 0.21 mmol), BEZES (64 mg, 0.25 mmol), Pd(dppf)CL. (8 mg, 0.01 mmol),
AcOK (6.2 mg, 0.625 mmol) RIETIIAE/AI 3 mL), NoZHFRE 90 CHRE, AHMEEHE,
B3| EME 17-2. LC-MS: [M+H]* = 528.2.

HIE (2) (S)-2-((22,6- -4~ (ML IE-2-3 ) A HE)-7- I FL R e - [ 1,2-a] L M -3- 36 ) P 226 ) i -4 F R
F BRI %
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HYFREER 17-2 (55mg, 0.1 mmol), 2-JRMEEE (18 mg, 0.11 mmol), Na,CO; (33mg, 0.31 mmol),
Pd(PPhs); (6mg, 0.005mmol), JIA &I 3mL), REEMADERK, N /P FHEZE 100 C,
Fr N TE UG IR, SRR AKFRR S, F EA 2500, AHUEA NaCl 3k s, T, g, wsR4g,
H&E2AEW 17, AGEE 25mg, BUE 50%).

LC-MS: [M+H]* =479.7, '"HNMR (400 MHz, CDCls): §8.75 (d, 1H), 8.27 (d, 1H), 7.85(t, 1H), 7.76(dd,
3H), 7.56(m, 1H), 7.35(m, 1H), 6.76(d, 1H), 3.82(s, 3H), 3.68(s, 3H),3.62(s, 1H),3.41(s, 1H),3.03(dd,
2H),2.92(s, 1H), 2.64(dd, 1H),2.47(s, 3H).

SEHtEf 18

(S)-2-((2-(3- 57 -d-( FF 3 S FP B Ak )- 1 H- L % -2 2k )- 7 HR SR I e 3 1, 2-a b g -3- 22k ) HR A ) A -4 R R

B ) 1) 2%
\o <f F
) AN N=
N sr4\> \Q,/ Y \ }
18-1 F
o]
&% PaBPY. Na.0Os ¢
g R J~0

17-2 18

HY Fp R 17-2 (55 mg, 0.1 mmol), 2-JREELE (19 mg, 0.11 mmol), Na,CO; (27mg, 0.31 mmol),
Pd(PPh3)s (4 mg, 0.005 mmol), A ZEIS3 (3mL), FEIIADERAK, N /HHAEZ 90 C,
Fr N TE UG IR, SRR AR FRR IS, F EA 2500, A HUEA NaCl 3k s, T, g, wsR4g,
H&%E2LEW 18, AGEAE (25mg, HBUE 50%).

LC-MS: [M+H] " =480.2. "HNMR (400 MHz, CDCLs): 9 8.87 (d, 2H), 8.24 (t, 1H), 8.18(d, 2H), 7.54(s,
1H), 7.30(m, 1H), 6.76(d, 1H), 3.82(s, 3H), 3.72-3.77(m, 3H), 3.68(s, 3H),3.62(s, 1H),3.41(s, 1H),3.03(t,
2H),2.92(s, 1H), 2.64(dd, 1H),2.46(s, 3H).

L] 19

F
= /N O
s N/ ¢
192 _ NHiOH HN
F ~
N~ CuCI Cu(CF3803), MeoH, 1 ©
NH,
1

DMA, toluene, 85°C

AR (1) 2-2-((2,6- —5-4-(H =2 L RE ) A8 HE )-7- FPREK L I 1,2-a] HE BE -3 -2 ) FF 58 £ 1R P IR Y
il

= /N o)
SN
E HN._
o
o)
77 193

O 3,5- - -4- L AE-N-FF K FF % (200 mg, 1 mmol), 2-% FE-4-FF AL AE (108 mg, 1 mmol),
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PIBRER FFEE (84mg, 1mmol), CuCl (30mg, 0.3mmol), Cu(CF;S0s), (109mg, 0.3 mmol) T H
Z GmL) #, N/, FHEE 85 C, FEIIA DMA (0.05mL) J&, KPR REESEAFE Sh, )5
AHEFIREIER, BRMEEAN HO (SmL) H13#H DCM (5 mLX3) ZH, AL NaCl
PedkE, MgSOs T, L Emgeils, & (PEEEA=1:1), f32IHM#& 19-3, @Ry (172
mg, P& 25%). LC-MS: [M+H]|" =374.4.

IR (2D 4-G-Q-EFE-2- AL IR )-7-H HE BRI I [ 1,2-a] Mk B )-3,5- — A4S HH B G 1) ol

=N le)
SN~
F HN\
(o]
NH,

19

R R 19-3 (82mg, 0.22mmol) AT HEE (2mL) #, R&FRRZF A NHs-H0 (1mL),
WP, RBBORERS, S H &S EE 19, AaEE (25mg, BR 32%).

LC-MS: [M+H]* =359.8. "HNMR (400 MHz, CD;0D): §8.36 (d, 1H), 7.63(d, 2H), 7.46(s, 1 H), 7.02(d,
1H), 3.93(s, 2H), 2.97(s, 3H), 2.52(s, 3H).

St 20
/ Y/
N U:§_< Q HCl(aq)/EtOH
EOE
20-2

HATU,DIPEA,DMF

AN O F
\©4’\; o] F s Nt NHQ
N
NHQ DIPEA,DCM o .
0 =
<\ N
N
20-3

e
) 20
B (1) (S)-2-((2-(3,5- AR 28 )& P B 225)-7- Y 2K [ 1,2-a PEk e -3- 25 ) FR ) R bk -4 - FR R BT
[l gRik-
F

F

FEEAMT, Bk 1-8 (400mg, 1.07mmol) I HATU (608 mg, 1.6mmol) ) DMF (5mL)
W EE 10min, REESESAM T DIPEA (418mg, 3.24mmol) F4LEH 20-1 (168mg, 1.3
mmol), SN 1h, REM5EASE, MAK (15mL) #K, A ATk (10 mLx3) ZE, MAIELH
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VR (10mLx2) ¥Ei, JOKBRBRNTHE, RS 5 24k (DCM/MeOH, 10/1), 15 %|Ha]
202, FEEMRIBAE (450 mg).
B (2 (S)-N-(3,5- ~F AR HE)-7-H FE-3- (AL bk -2 -3 FR 3L ) IR [ 1,2-a] ALL e -2- HF B e s i 2%

=N O F
QY )
o F
£H
20-3

0 CH&H TR, [A9EME 20-2 (330mg, 0.7mmol) ff) DCM (4mL) ¥ i inshis Z B (1
mL), TEFEEMT, RMRKRE L h, RENFEAE, f£0 C4&M4F MM NaHCO; K, &
Ht (3 mLx3) ZEE, WHEMPAT (3 mLx2) ¥k, L/KBERW TR, WEKREEER L
(DCM/MeOH, 10/1), 13 ZIH 4k 20-3, ERta[EE (80 mg, W& 31%).

W (3) (S)-2-((2-(3,5- IR B Yo F Ik IE)-7- F R K I 1,2-a] ML -3-3) P ) k-4~ 2R 2,
T o1l %

A~_N 0 F
Y )
o] F
iN
J=o
o]

) 20

0 C&MF, rAPEME 20-3 (80mg, 0.2mmol) 1 DIPEA (25mg, 0.6mmol) f) DCM (2mL)
B IMAE RS (1mL), KM 1h, RMEAE, MAK GmL), #AEH -EFEE 3mLx3)
O, FACBEAAT (3mLx2) BRIk, KBRS T4, IS5 40 % HPLC 4ith, B2E
$520, AOBEMAE (15mg, WE 16%).

LC-MS: [M +HJ" =459.7. "HNMR (400 MHz, CDCls): 6 8.30 (s, 1H), 7.52 (s, 3H), 6.90 (s, 1H), 6.59
(t,J=8.7 Hz, 1H), 4.23 (d, J=9.8 Hz, 1H), 4.16 (dd, J = 14.1, 7.1 Hz, 2H), 3.96 - 3.79 (m, 3H), 3.75 (d, J =
12.2 Hz, 1H), 3.41 (dd, J = 11.9, 9.2 Hz, 1H), 3.35 - 3.19 (m, 1H), 2.99 - 2.85 (m, 1H), 2.84 - 2.73 (m, 1H),
2.50 (s, 3H), 1.35 - 1.18 (m, 3H).

SEHER] 21
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Boc

U/ &

NH,
i s UK
s 1)(COCI),,DEM, 15 |

OH s NH
U 2) MeNH, Y CuCI Cu(CF550s),,
o 0o toluene,85°C-rt E
211 212 oc
0
AN S N
[ H
SN N\
U/ Cl)k ~
HCVEOH o
DCM it DIEA DCM <\N
)\o 21
o\

AR (1) 5-H P -N- R S Ry -2- P B A ) o) 4
(0]

S NH—
N\

21-2

~

(o)

0 CEMT, M 5-HEEBEY-2-5208 (500mg, 3.2mmol) A1 DMF (12mg) KR AN A\t
A (447mg, 1.1 mmoD), FEIZIEE TR 2h, 2RJ57E 10 min M I FRKIER (& & 40%, 746 mg,
9.6mmol), JMFEAST, MA 3mL /KK, H S HE (5mLx3) ZH, MM ALHER (5mLx2)
Pk, TOKBRIRMN T4, WRRS S R4 (PE/EA, 1/1), H2EULEY 21-2, AEE (300
mg, WZE 56%), LC-MS: [M+H]" =170.9.

YR (2D (S)-2-((7-HF=-2-(5-(FF 22 Y I e )R V3 - 2- 2 ) DK A [ 1,2-a Mok i -3 - ) FF 68 ) sl -4 Y
BT R4

o}
=N S N/
Ny
C

N 21-3

§oc

AT, A 21-2 (500mg, 2.96mmol). 4-FFEEMLLE-2-F% (320mg, 2.96mmol) Kk
A¥01-4 (625mg, 2.96mmol) FIFAK (SmL) ERFIMAFILILH] (88 mg, 0.89 mmol) F1 =4 H
B (1) (321mg, 0.89mmol), FARIFHFMT, RKNETHEZE 85 'C, A DMA (0.05mL),
FEZIRE TR Sh, RMSEESE, MMAK Gml) #K, HZ&FE (SmLx3) X, A
W (SmLx2) Be¥, JOKBRREITR, WERS S 2R (DCM/MeOH, 40/1), 4543 HH
£ 21-3, EEMIRBAE (300 mg, W 56%), LC-MS: [M+H]" =471.7,

PR (3D (S)-5-(7-F H-3- (N IR-2-Jok - FF R BRI [ 1,2 W P -2 2k ) IR 1y -2 FP T ) 1)
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O
=N S N/
N/ U
(o]
<\N 214
H

0 C%&MF, A EME 21-3 (400mg, 0.85 mmol) ] DCM (4mL) K TNk 2 WA (0.5
mL, 33%), fEREFM T, RS 1 h, RESELE, 750 CH&4FAMEAIE NaHCOs %K,
THEFRE (SmLx3) FEEL WNGALEATR (SmLx2) Bk, TR TR, BRI 300 mg
FREjE 21-4, FEOICRGE, LC-MS: [M+H]" =371.8.

IR (4) (S)-2-((7-H 3-2-(5-(H JE 0 F 1 ik e 1y -2 - B WA e - 1,2-a] L g -3 - ) R 255 ) R -4 FF
F R &

o

N

21
e

0 C&MF, a4k 214 (100mg, 0.27mmol) A1 DIPEA (105mg, 0.81 mmol) ) DCM (2
ml) BERAFIMAEFRFE 3lmg, 033mmol), KM 3h, KMIEAJE, MAK GmL), #J5H
THEFRE (3 mLx2) ZEH, MWAIRAMER (3 mLx2) B, KB TR, RIS 2%
HPLC 4ifh, BE1EW 21, FHEE AR (285 mg, WK 28%).

LC-MS: [M+H]" =429.7. 'HNMR (400 MHz, MeOD): 6 8.32 (d,J=7.0 Hz, 1H), 7.67 (d,J=3.9 Hz,
1H), 7.52 (d,J=3.8 Hz, 1H), 7.31 (s, 1H), 6.88- 6.80 (m, 1H), 4.13 (d,J = 12.8 Hz, 1H), 3.92 - 3.75 (m, 3H),
3.72 (s, 3H), 3.46 - 3.28 (m, 3H), 3.01 (m, 1H), 2.94 (s, 3H), 2.91 (m, 1H), 2.44 (s, 3H).

S 22-24

KRSt 21 HPATIR A JVE, A8 R AR R AR AR TR Al 4

mS wEMGEH LC-MC
(RT, m/z)
Sty 22 i N/l\} S [ . 4314
C o)
o
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. N s
S ) 23 i )< . 4471
~N
(o] (o]
-
&8
23
o N
S 24 7N | 430.1
~
O (o]
C
)a
¢ A
24

S 25

V4 o NH
F o |
<:s<:o3 BINAP ® _N 15
o~ + N .
F’dzdba3 CbzNH,, toluene F .Cbz o CuCl, Cu(QTf),, toluene

E =N Nﬁbz
AN Cbz SN
« N/ NH 1) HCINEA E Pd(OH),
0
o F D TEA, DCM Q Hz, MeOH
2) )k 7 N
25-2 ¢~ o \F
N 113 o 9 253
Boc \
OH
E F O,
o N M
s N7 Nf: Oy-0 s N7 NH
o)
o F 25-5 o) F
<\N toluene, TEA, 80°C <\N
)to #O s
o 25-4 e}
\ \
BIE (1D (3,5-Z5-4- TPt B0 )- 2 e PP R I 1 ) %
F
el
F N,Cbz
H
2541

HIETHAEW 22 (1g, 45mmol) HHZE (20 mL) AN (2g, 6.3 mmol), “FIHE
AR (0.8g, 54mmol), (#)-2,2-F-(ZARPEEE)-1,1-BZ% (0.28¢g, 0.45mmol) FI=(Z W EER
B =40 (0.2g, 0.2mmol). JI¥E, BB =IXEERILEY TIMHRE 100CHR IR, KA 16 /)
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I o 3t 90 i B T 4 P R A 2 AT 4k (EA/PE=1/10) £ R Il 25-1, 3 (a4 (0.72 g, 1% 55.2% ),
LC-MS: [M+H]* =292.1.

B (2 (S)-2-((2-(A-((FHIL)-FRIL)E L) -2,6- R IKKL)-7- F BRI I [ 1,2-a] ML nE -3-38) H 2
el -4~ FF T AT T 0 o

F
N =N Cbz
NH
SN
F
(o]
& 25-2
N
Boc

20mL % (Biotage) T I ARG 25-1 (0.2 g, 0.68 mmol) , L4 1-4 (0.22 ¢, 1.03 mmol)
F4bE¥ 1-5 (74mg, 0.68 mmol) , FAL AT (20mg, 0.2 mmol) , =4k P L4 (74 mg, 0.2mmol)
DA (6 mL) o I, BASIEM I, HEEEE, 120 CRMEHR, KB 16 M. miR
(PE/EA=1/D) B#iri, REAEL 0.3, ARG WY B bR~ AR, BERY SRR
RERCHEENT 4t (EA/PE=1/1) Sk 25-2, #GEE (184mg, 1% 45.5%) . LC-MS: [M+H] =
593.6.

IR (3) (S)-2-((2-(A-(((FE A A Y B)-2,6- — S A )7 Y B0k e[ 1,2-a] L g -3 ) Y 68y
M- - FF R R R 1 ) 4%

E

N Cbz
NH
N/
F

o

<\N

O)QO 253

\

W FEPAME 25-2 (08¢, 1.35mmol) HMAZERIN LR LBA GREL 4M, SmL) , il
SEZJE HIRAEEE 2 AN, AT R R SE R R RS 2 F AR, AR I SR (S mb)
=20 (04g, 4mmoD) , HFMFEE (0.19g, 2mmol) . MNEE, FIEMEE 3 /NG, VAR ML e B2
ST PR JERERALE AL (EAD SRk 25-3, Rl (675 mg, 1% 90.8%) . LC-
MS: [M+H]" =551.2.

IR (4 (S)-2-((2-(4-F JE-2,6- 5 A HL)-7-HF LK [ 1,2-a] ML mE -3~ J2 ) Y 56 ) Ao bl -4 FF 7 P 76 114
il 4%
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FEIE FRHEME 25-3 (200mg, 0.363mmol) HIHEE (10mL) BEHRHFIMAEEML (4] 40mg,
20% wiw)e MNFEZJEAEHASIRE B 3 K. ROBAARIEE I N =0 AR 4h, 800 G0 B
RE5EHE . RIS RIS, FERHEE N4 (EA) 3Rk 254, HERE K (111 mg, 1R 74%) .
LC-MS: [M+H]" =417.2.

AR5 (S)-4-((3,5- = F-4-(3-((4-(H A Ik e ph-2- Jik ) FP )7 FPY R WK IE [ 1, 2-a ML g -2 -5 ) -4 I ) -
FE)-4-F A T BRI HI %

OH
F o)
Z>=N 0
s N7 NH
F
o
<\N
ju 25
o

R 1) R A 25-4 (100 mg, 0.24 mmol) B H R (5 mLD R M = 2% (24 mg, 0.24 mmol),
TZMREF (28.8mg, 0.288mmol). MIFEZJGTE 80 C FAN# 4h, VRAHETE M RN 5EHE . Yol B R4
J5 FH 1 % O R 3 (BRIR S 7 ) A, AR TR S AE D 25, BT E R (90 mg, % 72.5%).

LC-MS: [M+H] =517.1, "HNMR (400 MHz, CD;0D): & 8.39 (d,J=7.2 Hz, 1H), 7.46-7.38 (m, 2H),
7.33 (s, 1H), 6.87-6.85 (m, 1H), 3.85-3.58 (m, 3H), 3.67 (s, 3H), 3.60-3.56 (m, 1H), 3.39-3.33 (m, 1H), 3.13-
3.02 (m, 2H), 2.93-2.87 (m, 1H), 2.74-2.65 (m, 4H), 2.64-2.60 (m, 1H),2.46 (s, 3H).

SR 26

(S)-2-((2-(4-(2,5- AL IR ArE- 1325 )-2,6- 95K Jk )- 7- R JRE IR P [ 1,2 ML -3 - 35 ) P 358 ) ) -4 FF R

BRI %
R 0 on R o)
AN =N M A N=N N
\C,L// NH s N7
= NaOAc F o]
0 Ac,0 C
2’
C N
25 26
O):O O\Fo
\

IR T REY 25 (77.6 mg, 0.15 mmol) WIEEERRT (2 mD B MMABSERE (9.2 mg, 0.11
mmol) , R/ EIRIMFE 4h J5. BRSSO O (ZHEERITE difh, WiKkTRE
HEEM 26, HEFEE B0mg, W 40%) .

LC-MS: [M+H] =499.1. 'HNMR (400 MHz, CD;OD): 5 8.84 (d,J = 6.8 Hz, 1H), 7.72 (s, 1 H), 7.44-
7.40 (m, 3H), 4.02-3.99 (m, 1H), 3.82-3.69 (m, 2H), 3.67 (s, 3H), 3.35-3.24 (m, 5H), 2.92-2.88 (m, 4H), 2.76-
2.71 (m, 1H), 2.64 (s, 3H).

ki) 27

(S,E)-4-((3,5- Z fi-4-(3-((4-(F E I L) - N k-2 -8 )- FFY ) -7- FR IR IR [ 1,2 B i -2 - 2 )- 25 2K )- 6 ) -
450 T HE-2-0 R
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F, 0,
N R o \K//\r/N >—//_\<O
X

Q NH
) NH, N/
SN =0 )
o F 271 o
(\ THF, 60°C &
N '}\ 27
=0
O)Q O 254 o\

i R A 25-4 (20 mg, 0.048 mmol) HIPUEMLIE (5 mL) ¥ PN T 4% R (7
mg, 0.071 mmol), MFEJGHE 60 C FINMSBLIER, SL 16 Ao AR E I S R e e . R
Wi I P 4 OB e (ORISR i) Ak, BTG EEReEW 27, AEE (16
mg, W 65%).

LC-MS: [M+H]" = 5159, 'HNMR (400 MHz, DMSO-d6): 512.9 (br, 1H), 10.88 (s, 1H), 8.78 (d, J =
2.8 Hz, 1H), 7.68 (s, 1H), 7.56 (d, J = 10.4 Hz, 2H), 7.31-7.30 (m, 1H), 6.53 (d, /=12 Hz, 1H), 6.37 (d, J =
12 Hz, 1H), 3.90-3.87 (m, 1H), 3.76-3.62 (m, 3H), 3.57-3.54 (m, 3H), 3.25-3.07 (m, 4H), 2.85-2.80 (m, 1H),
2.52 (overlap, 3H).

S 28

(S)-2-((2-(2,6- —F-4-(2,5- —FAC-2.5- "ML -1 BE)FAIE)-7-FF BRI I [1,2-a] L ME -3-Jk) FF 4 )
-4 - FFY R R T 1 ) 2%

H

ol
F o)
N ) Om =N
T =
QY. K e N
F NaOAc o F 0
O —_—
<\ Ac,0 (\
N
e 27
0
o

N
<o 28
o

\ \

IR N 4A Y 27 (100 mg, 0.25 mmol) FIESERET (3 mL) R A N A ESER#41(32.7 mg , 0.4 mmol),
SRR dhe WS S & S0 g (SRR TS difh. ARG &Y
28, HEEE (40mg, W 30%) .

LC-MS: [M+H]" = 497.1, '"HNMR (400 MHz, CD;0D): 58.83 (d,J = 7.2 Hz, 1H), 7.71 (s, 1H), 7.56-
7.52 (m, 2H), 7.43-7.39 (m, 1H), 7.68 (s, 2H), 4.02-3.99 (m, 1H), 3.83-3.69 (m, 3H), 3.67 (s, 3H), 3.36-3.33
(m, 1H), 3.30-3.22 (m, 2H), 2.92-2.90 (m, 1H), 2.87-2.73 (m, 1H), 2.64 (s, 3H).

SEjER 29
(S.E)-2-((2-(2,6- —F-4-(4- 2 FE-4- 3 T FE-2- M0t I ) AR JE )-7- Y F K I [ 1,2-a ] L BiE -3 -2 ) FHY 6 )
Whh-4- FF P2 Y T 1 1) 25
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NH,
R o] N R O>_//_\<O
AN ANz
N | Y NH
s N-Z N
= o NH,HCO; F
o) O
& ACN (\
N N
)QO 28 )to 29
a q

HE T rAEE 28 (20 mg, 0.04 mmol) 11 Z. 5 (3 mL) ¥R I B RS 4L K IE T (5%, 2mL) ,
FURSRL 2he PRI 5 A % s OB G GRS T 100) 4k, AR TIRE S 2EY 29,
A (10 mg, YH 40%) .

LC-MS: [M+H]" =514.1. 'H NMR (400 MHz, DMSO-d6): 511.36 (s, 1H), 8.38 (d, J = 7.2 Hz, 1H),
7.93 (s, 1H), 7.45-7.42 (m, 3H), 7.33 (s, 1H), 6.82-6.80 (m, 1H), 6.35-6.28 (m, 2H), 3.73-3.62 (m, 3H), 3.55
(s, 3H), 3.51-3.46(m, 1H), 3.25-3.22 (m, 2H), 3.02-3.00 (m, 2H), 2.83-2.79 (m, 1H), 2.37 (s, 3H).

SR 30

Y HO O N\
HO o o o - NHz
AO/U\?»U-Z LiOH Dess-Martin U O\FJN/BGC
- N 1-5 1-4
oéj\

B
N EtsN, DCM, 0°C N” MeOH, H,0, it DCM, rt
D%\ CuCl, Cu(CF3S05);,
3041 e} DMA, toluene, 85°C~rt
0.3 304 30-5
N 0
/J NJ<
N o N o o SN
N N
NS — SN/ = e o
HCVELOH, 1t R RE i
(o ) - . N
—_—
DIPEA, DCM, 0°C
W) ¢ o
H oA
0C
30-7 30

30-6

HBE (1) (1-LEEREIRVE-4-58) 2 2R ER A 4%

30-3
W 4R EIRIE (5.2¢, 45.15mmol) WA T & Wt (60mL) H, MMA=Z% (13.5¢g, 133.61
mmol), FFEZ 0 C, K ZEREF (13.8g, 135.4mmol) IIANRMNAKR, FiR N 15h. ¥ kA
IN Fi#hR (40mL) ¥R, KAV T KRBRI T, K% . [S2EM 30-3, HEOMREAE (6.2

)
AR (2 1-4-(FRH R )IRME-1-HE) 2562 - 1-B 1) il %
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30-4

4 6.2 ALAHI 303 T HEE (S0mL) 1, WA 375N ZANEKER (25mL), HiE R
12 h, HRPEHRYE, FAHZET 8 (EAMeOH = 50/1), 3246&4) 304, TEMIRTIE (75¢).
LC-MS: [M +H]" = 158.0.

WB (3D 1-LBEENRE-4-H R 1 %

N

o)\
30-5

BiAbEH) 30-4 (3.2 g, 20.35mmol) T & H K (40mL), MAFM-TTEMFA (129¢, 30.52
mmol), I FRM 1.5h, RN FMAMGAMBRMAER (20mL) K, /K domL) #k, A=
LR (40mLx2), AN KRR T5, W% HHZEN 78 (EA~EA/MeOH=50/1) 133
AP 30-5, ACEL (1.0g, & 31%). LC-MS: [M +H]" =156.1.

HIE (4) (S)-2-((2-(1-Z. BE LR -4- 25 )7 R IR A - 1,2-a] L e -3- 326 ) T 5 o -4 FY B0 T il
(]

N
s N NJ<

N
Boc

30-6

KAEH 30-5 (200mg, 1.29 mmol) ¥ T /KA (40mL), NI 4-FHE-2-ZHEMENE (140 mg,
1.29 mmol), FUT H (S)-2-Z H I ibk-4- 32 W21 (272 mg, 1.29 mmol), FAL 4 (40 mg, 0.4 mmol),
—H PR (140mg, 039mmol). FAMY T, MR AEZRE 85 C, ASFMAFRH NN-_H
FEOMENE, R nAEER: 6 h, MRRZEFRKAEE. MM, k4, AHERTS S, ®
M9 DCM/MeOH (20/1), 15 2| Fr )k 30-6, # (0 K (227 mg, Y# 38%).LC-MS: [M+H]" =456.8.

B (5) (S)-1-(4-(7- I BE-3-(REh k-2 L) DRMEGE(1,2-a) bR -2-25) WRME-1-H5) ZRIZ I %
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KRR 30-6 (227 mg, 0.49 mmoD) AT ZE (2mL), MAENALEARR (1 mL, 33%).
R MR L5 h, KBRS, 153 250 mg FPEME 30-7 K170, BEAT 4. LC-MS [M+H]

=3578.
HIE (6) (S)-2-((2-(1- LB AL WR I -4 )-7- F FE IR k1, 2-a] ML I -3- 228 ) Y 26 ) R k-4 FF 8 P TG )

il 4
\Oj@ v
)\

O
30

¥R 30-7 (356mg) T &L (SmL) H, JIAREIE (244mg, 3.09mmol), FHIA
FELFEE (62mg, 0.65mmol). iR FHIFE 1.5h, ¥ RN YE, B3~ HEEH 30 360mg, 1k
2 87%).

LC-MS: [M +H]" = 415.6. 'HNMR (400MHz, MeOD):  8.42(s, 1H), 7.56(d, 1H), 6.91(d, 1H), 3.82(m,
3H), 3.67(s, 3H), 3.60(m, 1H), 3.54(t, 4H) 3.38( dd, 1H), 3.12(m, 2H), 2.90(m, 2H), 2.83(m, 2H), 2.64(m, 2H),
2.10(s, 3H), 1.69(m, 4H).

SEREpl 31

F
nBu R 0, OMe
MeOH, 50, én mBU /0 )\ OMe  NBS,THF, H0
_ata MR h-Bu N, 0
314

Pd(AcO)2 PPhy
toluene, reflux 315

N o
L& ) o 31 4 N HN—
15 ) _MeNHyH,0
. SN _CH0, AcOH AcOH
EtOH, rt f

EtOH, reflux, 6h 50 Ctt
HN

o 31

A (1) 4-05-3,5- oK R R 4
F
OMe

Br
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¥ 4-1R-3,5- " F AN (11.5g, 48.5mmol) ¥H# T HEE (100mL) 1, MAMKEHR (1.0mL),
IR 15 ho R BRARGE, FIK (S0mL) #ikk, H LR CBREER (50 mLx2). A HUAHHIK
IR, W45, FIMENTSE (PE), S2MLEW 312, LEMRBE (10g, BF 82%).
W () 4-(1-C5REE O HE)-3,5- Z %R PR F IR IR %

F
/—O : OMe
314

KA Y 31-2 (10.0g, 39.83 mmol) ¥FFI/AKH A (90mL) i, MABEERE (449 mg, 2 mmol),
=ORERE (2.0g, 8.0mmol), =T RA-ZHLELLIEE)ES (159g, 44mmoD). BAMRY T, EE
o MBS, FIJK (100mL) Bk, i ZBR ZBREEEL (50mLx3). ¥ LR CBRIZE 3, K
R EA T, W IR0 & (PED, 3MLEY 314, ORI (748, W& 76%). LC-MS:
[M +H]" = 214.8/242.8.

B (3 4-Q-IRLFRHE)-3,5-FHA PR PRI H1 %

F
0] OMe

31-5

¥ EH 31-4 (7.4 g, 30.46 mmol) VAT IUEMKM (60 mL) FZK (20 mL) 1, A IA N-
BB RE (5.4¢, 3046 mmol), FAMRYT R, FRREL 1 /. H R BRI 2 —F 4, H
K (60mL) #ikE, HZMABEER (30mLx3), ¥ LM LIEZEH, HIKMBRM TR, Ra55
F )k 31-5, HOEAK (9.0g). LC-MS: [M+H]' =292.5.

R (4) 3,5--4-(7- AR BKME ] 1,2-a] L RE-2- 55 2 R R G 11 1) 4%

Me

B HRAE 31-5 (9.0 ) I T 28 (90 mL) A, (I 4-FF &L 2 Bk RE (3.3 g, 30.47 mmol),
AR, [ 12 . KRBTGS, K (60mL) FRE, ¥ pH (BRI BRERE VA T =
7-8, MM CERZER (40 mLx3), ¥R LEEEH, MTKmERWTR, w5 RT3
4ifv, (PE/EA=1/1), {9294k 31-6, HAOFEAE (42g, L% 56%). LC-MS: [M +H]" =303.8.

AR (5) 3,5- T -N-FP JE-4-(7-H BR IR P G [ 1,2-a] ik e -2 - J8 ) 8 P e 1) i 4%

138



WO 2020/135771 PCT/CN2019/129382

31-7
¥ REAR 31-6 (15g, 496 mmol) ETZEE (15mL) A, MANHIEZKBER (6 mL, 25~30%),
FIETHEE 12 /0, B RBEKS, HENTDE (EA~EA/MeOH = 50/1) 132 Hp ik 31-7, #a
& (1.1 g, W& 73%). LC-MS: [M +H]" =302.8.
B (6) 3,5-F-4- (7-HFE-3- (3SARDRIEE-1-56) FIJE) WRMEIF[1,2-a] L E-2-35) 2 F B i
fy i 4

¥R RME 31-7 (150 mg, 0.49 mmol) FIUREE-2-Bd (50 mg, 0.49 mmol) AT 28 (1mL) i,
I REAKVEHE (40 mg, 37%), JHEZE 50°CJ B3 /M, B, Pk 12 /00, KRB HE =
Sk (10mL) K, F 2N SEMHKIEREZE pH=8, KZM &P HER (10mLx2), &
UM KRR A T4, s, EZEHI& GAikaifh (DCM/MeOH = 20/1), F3HLER 31, A
& (392 mg, WFE 19%).

LC-MS: [M +H]" =414.8. 'HNMR (400 MHz, McOD): 6 8.52 (d,J = 7.1 Hz, 1H), 7.62 (d, ] = 8.0 Hz,
2H), 7.40 (s, 1H), 6.94 (dd, ] = 7.1, 1.5 Hz, 1H), 3.90 (s, 2H), 3.21 (t, ] = 5.4 Hz, 2H), 3.05 (s, 2H), 2.97 (s,
3H), 2.66 — 2.54 (m, 2H), 2.48 (s, 3H).

SETER 32
E
\CFN 0 E
Cl s N-Z =N — O
o< NH N Ny s
NH A 31'; N
E N -
Q 113 o= N F
HN 5 CH,0, AcOH, 50 °C~rt (\
DCM, rt v NJ
3241 2.2 o
o)
7 32

AR (1) URER-1-FR L IR 0 1 46

@H

32-2
BUREE (3 g, 34.8 mmol) VAFTZHEH S (S0mL) H, BEFRFE (658 mg, 6.96 mmol) 4
LN, =R T RM 30 mine KRNI EFAMHKIER (50 mL, 1 N) %K, “FEHHER (50
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mLx3), GIHANA, KGR TE, K%, BSRAGEE (1.8g, W3 36%). LC-MS: [M +HJ'
=145.7.

AER (2D (S)-2-((2-(2,6- —F-4-(H = 2 Bt ) 80 )-7- FP B DK [ 1,2-a AL e -3- 22 ) P ) DR P -4-
PR R ) 1 %

\(/\’//N (o]
SN~ HN—

(L
o~

o)
/ 32

¥R 31-7 (150 mg, 0.49 mmol) F{E&H#) 32-2 (180 mg) W T 48 (1 mL) A, IIAHE
IR (40mg, 37%), FHEZE 50 CRE3 /NS, R, B4 12 N, 5 RBRAH — S ke (10
mL) AR, FH 2N SEMAKIERR S pH=8, K/KZH ZEH R (15mLx2), &IFANUE, A
ToKBREREN T, W42 J5H HPLC 0 &, S26E9 32, AEEE (98.2mg, 1% 43%).

LC-MS: [M +H|" =458.7. '"HNMR: 'HNMR (400 MHz, MeOD): 6 8.55 (d, J = 7.0 Hz, 1H), 7.60 (d,
J=7.9Hz, 2H), 7.39 (s, 1H), 6.94 (d, J = 7.1 Hz, 1H), 3.80 (s, 2H), 3.66 (s, 3H), 3.47 — 3.36 (m, 4H), 2.97 (s,
3H), 2.49 (s, 3H), 2.37 — 2.29 (m, 4H).

St 33
3,5- 3R -4-(7- FF B3 b B R IBR A [ 1, 2-a ) AEL I -2 - 22 ) 2 B T g 1) ) %
NH
E Q =N ) 0]
Zar 0 CH,O, AcOH N7 HN—
ﬁf@j@_ o oo
F ()
31-7 33

# R EME 31-7 (100mg, 0.33mmol) FIMEME (29mg, 0.33mmol) F T ZEE (0.5mL) #, A
FRAKIE (28 mg, 37%), JHRZE 50°CKN 3 /M, BFEFR, B 12 /D, KRS & T
FE (10 mL) FkE, A 2N EENHVKIBTHE pH=8, KK ZA “&HFHEER (15 mLx2) &AM
H, FHTCKEBIRRN T, W45 J5 /I HPLC 20 &, 534EH 33, AEER (50.2 mg, Y% 38%).

LC-MS: [M +H]" =401.7, '"HNMR (400 MHz, CDCls): 0 8.44 (d, ] = 7.0 Hz, 1H), 7.58 — 7.37 (m, 4H),
6.80 (d, J = 6.9 Hz, 1H), 3.71 (s, 2H), 3.67 — 3.60 (m, 4H), 3.03 (d, J = 4.6 Hz, 3H), 2.48 (s, 3H), 2.39 — 2.31
(m, 4H).

SR 34
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Q/No

/

Ot-Bu
F, /N o} )4 F
©_< Boc,0, DMAP @_( LDA, DMF OHC@_@ 18 14 C HCI/ELOH, 1t
- = .
BUOH 1t Ot-Bu THF,-78°C . OBU ey, cug (CF350s),, DMA
343 toluens, 85° S0 344
o
E
\O/ /N o] cl
Y, N / H;Nﬂ / /
N oH e i O s i O N
N oph cal
pyridine, DCM EDCI Et;N, DMAP <\N) 3 4
a
o
34-5 346 \ 347

W (1) 3,5-THF KR ERBUT Be i &

¥ 3.5-ZHAHER (10.0g, 63.25mmol) Wf# THUTEE (100mL) ', I\ DMAP (23g, 18.98
mmol ) A THRER —H T HE (27.6¢, 126.50 mmol), IR T M 15he K NWHKLE, MK (80mL)
Fike, Fl QR CBRAEEL (50 mLx2) o KA HUAH A TCK BRBR B 18, WR4i . FIALZ47 20 2 (PE/EA=20/1),
BEAEY 342, LEMRBE (120, B 88%).

APE (D) 3,5- R4 B TR T B %

E

O
OHC
t-Bu

F 34-3

¥ LDA 2N, 84mL) #FFINENR (10mL) 1, FAMES T, HEZE-78 C. ¥ 34-
2 (3.0g, 14.0mmol) ¥ T VUEMER (20mL), MARFIAEZR, 7E-78 C T+ 1.5h. A DMF (1.2
g, 16.8 mmol), 4k&:H+: 1h, AR RIFRIEA S T-70 C. ¥R MABMETEER (60mL) FK,
H PR CBEZER (30mLx3) . 4 2[R ZBe)2 43, FIOKERBRA T8, 452 )5 AENT 70 8 (PE/EA
=10/1), BERLEY 34-3, wmEFEE (1.5g, B 4%).

AP (3) (S)-2-((2-(4-CRU T AU FEBREE)-2,6- — AR FE)-7- FF BRI I [ 1,2-a] ML Mg -3- 55 ) FF K ) Ay k- Y
R AT TG i 44

E

141



WO 2020/135771 PCT/CN2019/129382

AW 34-3 (480mg, 1.98 mmol) VA TH/AKHZK (4mL) Hr, [IHAIAN 4-F 5-2-E S lng
(215 mg, 1.98 mmol), (S)-2-ZFREEME-4- L2 T B (419 mg, 1.98 mmol), FALEET (62 mg,
0.63mmol), =F T (216 mg, 0.60mmol). FARY R, KM AEE 85 'C, REIMAH
TN, N-TH BB, 4RSNAAGEE 6h, BRRE FREELIR KRN, MRS, AR
Wiores, Belii) PE/EA=2/1, 35|k 34-4, tEE K (340 mg, 1% 31%). LC-MS: [M+H]" =
5447,

B (4) (S)-3,5- T F-A-(7- L3 -2 FR YK 5[ 1,2-a] L FE -2- ) 2% HF R 1) ] 4%

NN o
N OH
F
o
<\N
H
34.5

R 34-4 (340mg, 0.62mmol) T 28 B3mL) #F, P MAZAE ZFEER (1mL,
33%), FiHHE 1.5he BRNERST, S3HRE 34-5, HEMRBA (400mg). LC-MS: [M+H]
=388.7,

W (5 (S)-3,5-ZF-4-(3-((4-( AL R B e Il k-2 - ) Y 6 )-7- F BRI 2 [ 1,2-a] Mg -2- 1) 25
12 il %

N 0
s N7 oH
F

o]
"
2o
o\

34-6

¥R 34-5 (400mg) T &MWLt (SmL) 1, MMARLEE (244mg, 3.09 mmol), FEHIIAE
FERHE (62mg, 0.65mmol). Fid FHiEE 1.5h, KRR, B2 5 PEAE 34-6 (190mg).
LC-MS: [M +H]" = 446.6.

HPE (6D (S)-2-((2-(d-((FURE L ZUF I 2 )-2,6- — J AL )-7- H RE DK e [ 1,2-a ] L Mg -3- 58 FF 22 )
b~ FFY 2 Y 1 ) 25

E

99 Hoﬂ
o F CN
C
Pl

347

U E4E 34-6 (445 mg, 1 mmol) ¥f# T CH;CN (10 mL) 1, RIMA=2Z8 (1.2 mmol),

142



WO 2020/135771 PCT/CN2019/129382

DMAP (1.2 mmol), EDCI (1.2mmol) #if FHi:ER, fFRMEHIE, HENE 2R 34-7 (362
mg, WE 75%). LC-MS: [M +H] = 484.6.
W (D) (S)-2-((2-(4-(4-50- TH-WKWE-2-5)-2,6- — G5 A B )-7- FF LK IAE - 1,2-a] L i -3- 25 ) R ) 1
-4 - FF P22 Y 1 1 1) 25
K

B [EJ4E 34-7 (483 mg, 1mmol) ¥ T THF (10mL) o, |83tk Zohin A —& 815 CCL M
PPh; J£7HIE % 50 “C, LC-MS il R Bidf2, feRMTEMRE, JE0H, SHEHEY 34 (50mg, X
 10%). LC-MS: [M +H[ =502.1.

SR 35
E
(s) / CI/Z< \Cr OH
|‘\. / oH \O/ 143
HCIg)EW©OH 1) DIPEA,DCM,0°C ° F
OH F
CuCI,Cu(CF;803), toluene,85°C-rt Q Toomorc Z)LwOH H,0,0°C-rt <\N
I
3541 N 352 353 =

Boc

0
\ 35

BB 1D (S)-2-((2-(2,6- —F-4-FR IR I )-7-F FL DK I [ 1,2-a] MEBE 32 ) Y 2 ) e k-4 - FR R BT i

ERAGETT, ¥ 2.6- - F-4-BFEFECHEE (2.0g, 9.05mmol), 4-FFEMIE2-1Z (0.97g, 9.05
mmol), &M 1-4 (1.9g, 9.05mmol), FAILH (0.27g, 2.70mmol) Fl =HHF i ERH(11) (0.98
g, 2.70mmol) ¥ THHEWEE (20mL) F1, 7E85 C R 10 2405, MA NN-—F LB (0.5
mL), 7€ 85 “CJ L 5 /N2 5, BEIRER, RMEHE, K 40mL), — & FLHEER (50 mLx3),
HEIHAHA, AR (SomL) Bk, FMEBREETEE, THEEEIATIEFET, A 40
g MEERAEALME CRMER ZIRZTE=1:1D WMt H3P A 352, HEmRY (12g, 3 29%).
LC-MS: [M +H]" = 460.1.

AHR (2D (S)-3,5- T 5-4-(7- P -3 (N K- 22k FF R A [ 1,2-a | Wk e -2- 32 ) 5 Ty A 1 4%

143



WO 2020/135771 PCT/CN2019/129382

\N/ OH

e AE 352 (1.0 g, 1.91 mmoD) ¥ T & F ke (10 mL) A1, WMEANELEAER (2 mL,
33%), WMZERUG, ZIRREL 2 N, RMERE, WINEMRRE MR, EEEE PH EA 8,
A GomL), A =&EFH R (40mLx3), A, WRIEHK (domL) ¥k, FGRRE
T4, ARG MU I e T, 539 a4k 35-3, 5 (iR (800 mg ). LC-MS [M +H]" =360.7.

BIR (3D (S)-2-((22,6- -4~ AE)-7- P RE BRI I [ 1,2-a AL g -3 -2 ) FFY 26 ) k-4 FFY R P B )
i %

y, OH

¥ A EAE 35-3 (350mg, 0.97mmol) I NN-—FHEZE (378 mg, 2.92mmol) & T —HF k%
0mL) 1, HMETFERTE (110 mg, 1.16 mmol), FHIFMINEEEE 0 C; WMEHE, #
0 CRBL3 /NI, RBMEGEHRE, MASEMLE (1.0mL, 3N) BE, EE&M 2 /N, RNEHRE,
MMEBRIETTZ PH=5, IIAK (10mL) Fke, M -&F L (15mLx3) 2, SIFAHUHE, B
#hk Q0mL) Pk, ARMRBETER, TEREEEIMIEIEFET, K42 5H HPLC 478, &445
LAY 35, HERFEH (150 mg, % 37%).

LC-MS: [M +H]" = 418.7. 'HNMR (400 MHz, McOD): 6 8.57 (d, ] = 6.9 Hz, 1H), 7.47 (s, 1H), 7.08
(d, J=6.9 Hz, 1H), 6.60 (d, J = 9.6 Hz, 2H), 3.92 - 3.76 (m, 3H), 3.68 (s, 3H), 3.69 - 3.57 (m, 1H), 3.39 (dd,
J=11.9,2.7 Hz, 1H).3.16 - 3.10 (m, 2H), 2.98 - 2.86 (m, 1H), 2.74 - 2.63 (m, 1H), 2.53 (s, 3H).

L] 36

(S)-2-((2-(2,6- - B-4-(FF 3 2 22 FP G 4 22 ) A 6 )- 7 FF R Ik a1, 2-a] ML e -3- 365 ) B 225 ) P -4 P R
AR

o

N
J=o
o}

\ 36

BALEH 35 (359mg, 1 mmol) ¥ T CHCL, (10mL) A1, FEIMA=ZIZ (2mmol), H %
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FEHFELA (186mg, 2mmol) ¥ T /K CHCl, 2mL) F I R NE R, fFRMNERE, PR
RSAR RIS, T, 0, SHAIME 36 (62mg, Y% 13%). LC-MS [M +H]" =475.1,
SEhEf] 37

J/
¢
cHo | - Né
F F HO/E 372 ] F F F N7 NH 10_64 N i o
S > AN
H LDA,THF -78°C [ 15 j TsOH, acetone,H,0
—_— P> - s N/ o ———
TsOH, toluene, reflux CUCI, CU(CF;S03), F
HO o o tolueﬁe,sg"(fn 372
J o o0 Boc-N
3741 37-3 - k/o
374 37-5
£
. F
o CFs
N o 0o CFa SN ey 4l
SN/ F \EL/ ]/ s N : SN "~
F r
E 377 — 5 F o] F
{ i:NaDAc, H,0 & Q
— /
N ii:NH3=H,0, CH;OH, rt g H 37-9 '}/\ 7
0
Boc a7 o’

BT (1) 2-3,5- " FAHR)-1,3- R IR &
F. ; F

oo

\_/

37-3

H3,5-ZHATEE (5.68 ¢, 40 mmol), X HZREME (0.69 g, 4 mmol) ML (745¢, 120
mmoD) FTHAR (80mL), FEiMKIH. AHE=FR, M4l 40mL) M5, H NaHCO; iF
T (40mLx2) Pedk. H NaxSOs THEA U, 138, REwhE T, A4 (PEEEA=20:1), 153
WA 37-3, AEEE (7.0g, W 94%).

'H NMR (400 MHz, CDCls) : 6 7.03-7.00 (m, 2H), 6.82-6.76 (m, 1H), 5.79 (s, 1H), 4.09-4.05 (m, 2H),
4.07-3.99 (m, 2H).

HIR (2)  4-(1,3- "W RIF-2-55)-2 6- A B %
CHO
F F

O ©°
-/
37-4

BAEY 37-3 (7.0g, 37.8mmol) FTIUEILR (50mL), EAMEY', FEZE-78°C, LDA (224
mL, 44.8mmol) WiN5EH)E, ZiRE TR 30min /5, WMFEAK DMF (33¢g, 443 mmol). W52
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Y5, TEIZEE 4RSI 2.5 he A NHACL (20 mL) FRRM, FHK (50 mL) #k, ZRZ4
BEZEHL (50 mLx3), &HANAE, MAMELBIER (50 mL) ¥k, TKBGRRETEGHAE, ik,
TRV T o FTAAL A, R 44 (PE:EA=10:1), 13 2|4k 37-4, AEE G (0.90g, B 12%).
'H NMR (300 MHz, DMSO) : 6 10.18 (s, 1H), 7.28 (d, ] = 9.8 Hz, 2H), 5.82 (s, 1H), 4.06-4.00 (m, 2H),
4.01-3.93 (m, 2H).
B (3 (S)-2-((2-(4-(1,3- " BERIF-2-3E)- 2,6- IR HL)-7- T LK I He[ 1,2-a] UL BE-3-8) HF )
b~ FF R AT TR ) )

K HE4E 37-4 (100 mg, 0.47 mmol), AbAH 1-4 (100 mg, 0.47 mmol), 4-HFEMLIE-2-f% (51
mg, 0.47mmol), FALH] (25mg, 0.14mmol), =FHFIEMIRE] (51mg, 0.14mmol) AN FLIE
F, EAHFZE (3 mL). ERSMET IR 85 CJ5, WM DMA, FEi%RE R 5 /MG,
WEEREHER. HK QomL) #ik, ZRZEE Q0mLx3) R, &HaHH, Mgk 20
mL) B, H NapSO. TGN, 8, WBIET, FrMM FERAM 4 (PEEEA=5:1), 1334
4k 37-5 (150 mg, Y& 62%). LC-MS: [M +H] =516.7,

B (4) (S)-2-((2-(2,6- T4~ Ik 2K 5)-7- FFBE I e [ 1,2-a] L i -3- 5 ) P B )REh hf-4- FR RSB T
T i)

37-6

% HREME 37-5 (150mg, 0.29mmol) AT PHEH (10mL) F/K (1mL) A, HEA A TsOH (90
mg, 0.3mmol), MI#EF] 50 CiT&. A7K (50mL) #ke, M Na,CO; (92mg, 0.87mmol) Fi(Boc).0
(75mg, 035mmol) i#E 1.5h, MZERZE (15mLx2) FHL, &IHFENAM, TK NaSOs T4, i
I8, JEIEHE T FITAARL N A R A 44k (PE:EA=5:1), 15 1| R4 37-6, A E 1A (60 mg, 105K 44.8%).
LC-MS: [M +H]" =472.7.
BIE (5 (S)-2-((2-(2,6- —Fh-4-(4- =T T HE- 1 H WK PE-2-F5) 23 58 -7- FEE WK e [ 1,2-a] ik g -3-268) Y
Y -4~ FR R T TR F 4 4%
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¥ 3.3-TH-1LL1-E/FAEE-2-B0 (35 mg, 0.13 mmol) IEAZEEH (2 mL, 15 FE%) BT,
90 CTRHHE 30 04, AHZEEE, IHKHEME 37-6 (50mg, 0.11mmol) HEATE GmL) FMikaEK
(0.6mL) JEMANRRAEFR. FRMPALR . K RET, BRRWAER LZROB (SmLx3) XEBUS
FIMRIE K (10mL) #ei%, AN NaSOs T8, i, HURmiet, RS ARRHEAL (28
Fb: I EE=50:1), 13 3IFpE4k 37-8, HOREE (45 mg, 1% 72.2%). LC-MS: [M +H]" = 578.6.

HIEC6) (S)-2-((2-(2,6- -4~ (4- =5 F BE-TH WKL) 2 FE )-7- H R IR 3 [ 1,2-a] Mk g -3- 35k ) R iy
R Fy o)

N 37-9

¥ HRAE 37-8 (45mg, 0.08 mmol) WA A HFE 3mL), [AfERFIMA LIRS (0.5mL),
HURTERE 3 h, SR E TS B K 37-9 FHL (80 mg). LC-MS: [M +H]" = 478.7.

B (T (S)-2-((2-(2,6- - F-4-(4 -5 T AEE-1H WK M2 FE) 2 J5E)-7- 1 Bk [ 1,2-a] ML 0E-3-55)
FF ) -4 FF R P S 1 1 4%

)‘O 37

K HEME 37-9 (80mg, HHA) FIDIPEA (30mg, 0.23mmol) A “EH K GmL), FE0 C
FHERE 10 min 5N SRR BRI S TATR (01N, 08mL), #itdk3 /M, 7K (10 mL) %
K, HZBRZEE (10mLx3) ZEHL, AU NaxSOs T4k, 1hik, Kamie T, 5 ARl (=
FH R EE=20:D, HSIHET RS 37, AEEEE (7.0meg, 1F 163%).

LC-MS: [M +H]" = 536.7. 'H NMR (400 MHz, CDCls): 6 13.18 (s, 1H), 8.58 (brs, 1H), 7.97 — 7.93 (m,
3H), 7.53 (s, 1H), 7.16 (d, ] = 6.0 Hz, 1H), 4.05 —3.70 (m, 3H), 3.71 (s, 3H), 3.64 — 3.56 (m, 1H), 3.45 -3.30
(m, 1H), 3.09 - 2.85 (m, 3H), 2.74 — 2.64 (m, 1H), 2.60 (s, 3H).

Sk 38

(S)-2-((2-(2,6- R AR-4-(4-FUEE - T H-DRME-2 - B IR L) -7- LK e 32 [ 1,2-a] ML g -3- 55 ) FF R ) A -4
152 PP f i
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50% NH3-H,0

MeOH

VA 37 (30mg, 0.05mmol) IFNFEE (2mL), HIEAMANKEAK (0.8mL)FI/K (0.8mL),
FRBEE 36 /N K (10 mL) #%, MO (10 mLx3) ZEH, AHAHA Na,SOs T,
I8, EIRMOET, M E & A (S =200 A, HETEE2IAEW 38, A
AP (11 mg, R 44.6%).

LC-MS: [M +H]|" =493.6. "HNMR (400 MHz, CDCl;): 6 15.61 (brs, 1H), 8.31 (d, ] = 7.0 Hz, 1H), 7.74
(s, 1H), 7.47 (s, 1H), 7.33 (d, J= 7.2 Hz, 2H), 6.85 (d, J = 7.0 Hz, 1H), 3.97 —3.72 (m, 3H), 3.66 (s, 3H), 3.62
—3.52 (m, 1H), 3.42 —3.30 (m, 1H), 3.03 — 2.85 (m, 3H), 2.65 — 2.55 (m, 1H), 2.54 (s, 3H).

SR 39

[o o] H
39-2 CF
\©:NH2 F3C)J\O)J\CF3 \@i \g/
—_—
Br pyridine, CH,Cl5, 0-rt Br

391 39-3
OYO\

Boc

!ll EIOH Hal l ] )J\ 113 \i j Dess-Martin [Nj

R). O
Eg; _OH CHZC|2 DIPEA, CH,Cly, 0-1t _OH CHyCly, rt, 2h o P
39-5 9-6 39-A
39-4

cho3 MeOH/CH5CN
DMF,80°C

N cF

x 3 R

H g H

ﬂ’ H o \@ it N o)
4 — Br  38-3 y)
K,COs, Cul, L-proline NH—

F 2 3 B i) F
39.7 39-9

39-8

H
/O\(O O N 0]
39-A
4 aY,
oP
S, F
o o
Et;SiH, TFA, DCM, 0°C <\
N
o]
o)/\ \ 39

R (1) N-Q-IR-5-EEREE)-2,2,2- = 5 LI RZ ] 4
oLy
Br
39-3
W 2-1R-5-H RN (2.5 g, 13.44 mmol) FIHEAE (3.3 ml, 4032 mmol) ¥FF & H % (30 mL)
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Ho. f£0 CF, MIN=RMZEBHE (34g, 16.12mmol), FiRKMNIT®K. ¥ RMNIBEYHK (10mLx2)
B, SAEHMEERR (30 mL, 1 mol/L) ¥, J/KBBREETEE, I8, AERIERSEZLED 39-3,
REEMR (34g, R 90%), LC-MS: [M+H]"=281.7.

AU (2)  R-(GME-2-55) P EE Il %

N
S

39-5
B (R)-N-Boc-2-52 HH B IHk (3.5¢, 16.13mmol) FF &t (20mL), /EFE NI LR
W (3.5mL, 33%). FEBHER, WIEKRSE S ZAEY 39-5, FAMPRMNS (1.8g, B 95%).
LC-MS: [M+H]" = 118.1,
IR (3) (R)-2-(F% HA Ak ) N mhf-4- HE TR F T ) i 4%
N
).
39-6

KB H 39-5 (4.0g, 16.13mmol) AT S Fkt (40mL), 7 0 C NN DIPEA (12.5g, 96.78
mmol), RJEHAFEMFE (197¢, 20.97mmol) T & H K (10mL) 1, FE FRMBRBLR
o BEBFER, MAZERLE (100mL), FARK G5mlx2), BERMEIH (20g #RK) (488
ZBg: AMEE=1: 2), f3EH0EME 39-6, LEMRY) (1.0g, B3 35%). LC-MS: [M+H]" =176.9,

ABR (4) (R)-2-FP I kel k-4 - FP R FP T ) o %

OYO
N
R
[55“,,&0

39-A

~

¥ Rk 39-6 (600mg, 3.43mmol) ¥ T &Mkt (10mD, #A5EHAT-5 T HMA (1.74g, 4.11
mmoD) A, Fif KN 2he IABEHEFAATRES (2mL), #H: 30 8. =& W EHE (30mLx2)
L, fhok (15mL) . SRR (12¢ B, 2B AwmBi=1: 1D, S3FNEHE 39-A, FH
Moy (180 mg, W& 30%). LC-MS: [M +H]' =174.5.

B (5) 4-Z W3 55 -N- R 0 1 %
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F
e

39-8

B (1-E R IE-2-EACH B s (22g, 11.3mmol) T2 (15mL) FHFE GmL), A&
JEIMABIREE (2.3, 16.56 mmol), FiRHtEE 30 98, 03,5- -4 FELEE-N-HFREB I (1.5g,
7.53 mmol) MMEIS M A . ERIMPE R, I, WRAEDSERMH (20g B, 4B ZH: AmBE=1:
5), 5| hEk 39-8, HOEAK (12g, 1% 81%). LC-MS: [M +H]|" =196.1,

B (6) 3,5- R -4-(6-H H- 1 H-F5| P-2- 355 ) 2 F I ez 1) i 4%

y F
N 0
L~
NH—
F
399

¥ Fr Rl 39-8 (1.4 ¢, 7.18 mmol), HrfE}fA 39-3(2.43 ¢, 8.61 mmol), BEERH (1.97 ¢, 15.09 mmol),
WALEET (0.14 g, 1.43 mmol) FL-JZME (0.25 g, 2.87 mmol) HNF N N-"HEFHEE (20 mL)
H, FERASRYT N 80C RN . A, HREEEIZEIK (60 mL) B, HZERZE (50 mLx2) #
B, AT E K (30 mLx3) ¥E. SRR (20 g BERZ, BIFH: ZBRZBR: Amilt = 1. 2) /53
HR &k 39-9, FEAE A (800 mg, YN 44%). LC-MS: [M +H]" =301.8.

BB (T (S)-2-((2-(2,6- T -4-( P J 2 P I 2o ) R 5 )- 7 FY M| k-3 - ) PP ) M -4 P 2 T S ) 1)
#

7 F NH—
<\N
I

FEF R (25mL) 1, B =M (304mg, 2.66 mmol) M= HkEHE (617mg, 5.32mmol)
BRI AR GmL) F. AREEEREE 39-9 (160 mg, 0.53 mmol) FIFEMEK 39-A (110 mg, 0.64
mmoD) AT Z&F L B mL) f1, EREF, WNBIRAES . =REHER, K 20 mL), A
THEFRE (20 mLx2) FERG REH S A SR, [SEAKEW 39, AGREE (18me, WE 7.4%).

LC-MS: [M +H]" = 458.2. 'H NMR (400 MHz, CDCls) : § 8.18 (brs, 1H), 7.62 (d,.J = 8.2 Hz, 1H), 7.43
(d, J=17.5 Hz, 2H), 7.21 (s, 1H), 7.02 (d, J = 8.1 Hz, 1H), 6.29 (brs, 1H), 3.88 — 3.75 (m, 3H), 3.64 (s, 3H),
3.60 -3.55 (m, 1H), 3.45-3.39 (m, 1H),3.07 (d,J = 3.6 Hz, 3H), 3.04 — 2.98 (m, 1H), 2.90-2.88 (m, 1H), 2.78
(dd,J=14.9, 6.6 Hz, 1H), 2.50 (s, 3H), 2.49 — 2.41 (m, 1H).

S 40
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F

E
D44, TS0
o\(o / NH— NH—
F

~
Y / .
[N] MsCl N o
P ———— 39-9
° ., -OH DIPEA, CH,Cl, [ ],/oMs &
o - .
tBuOK  DMF, 120°C 0
39-6 40-1 o

R (LD (R)-2-((CFHREIE) %L1 ) ) P k-4 2 P G S ol o
O

1

[O:\‘"’/OMS

40-1
KA 39-6 (400 mg, 2.28 mmol) F NN- "3 (737mg, 5.71 mmol) ¥ T —& H 4t
(Q0mL) H. AEFEE T, Fi0FEETE (313mg, 2.74mmol), FEINEHEE, FEANEH. A
THEHEE QomL), FAMIRIEHAK (15mLx2) $hi%k, AKEREREETHR, i, SUSMEKRSEE 2+
4k 40-1, 600 mg #EEMHCRM . LC-MS: [M +H]" =254.9.
IR (2) (S)-2-((2-(2,6- — -4-(F R 20 H I 2 ) A48 3% )-5 - P - T H-Pg - 1 6% ) FE 8 y i -4 - PR 2 P
fy i 4

E
o}
oW
N NH—
F

o]

C
s
40
KA 39-9 (250 mg, 0.83 mmol) ¥ T NN-“HERHHE (5 mL), =il FIAHEE 40-1
(421 mg, 1.67mmol) FIALT AT (205 mg, 1.83 mmol). ZAMRY", 120 CHFE B AEE=E,
7k QomL), ZMRAEE B0mLx2) ZH, SHAHUE, WHEEHK (A5mL) ¥k, TKERRET
W, RLERYE. RS R SIS Ik, BERAEEY 40, NAGREK 35mg, W 9.2%).
LC-MS: [M +H]" =458.8. "HNMR (400 MHz, CDCLs) : 6 7.57 (d, J=8.1 Hz, 1H), 7.43 (d, ] =7.7 Hz,
1H), 7.22 (s, 1H), 7.03 (d, ] = 8.1 Hz, 1H), 6.61 (s, 1H), 6.22 (brs, 1H), 4.15 — 3.99 (m, 2H), 3.85 — 3.60 (m,
3H), 3.67 (s, 3H), 3.60 — 3.50 (m, 1H), 3.32 (t, 1H), 3.08 (d, J =4.7 Hz, 3H), 2.81 (t, ] = 11.6 Hz, 1H), 2.54 (s,
3H), 2.39 (dd, J=13.0, 10.8 Hz, 1H).
SeHER] 41
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E
=7 A O
SN~ NH—
E
Q)
e

KA SEHEH 40 g% R TR &
LC-MS: [M +H]' = 461.2.
St 42

$oc
N
42 2 O LiAIH,, THF (Boc),0
@WH’\/OH j 4 N] 2 NaClO, TEMPO,NaBr
Et3N,H,0,refluex o Pd/C,H,,MeOH o NaHCO3;,DCM

421 O 423 HO
HO 42-4 42-5
O Boc I|30c N
Buc N > NH, N
N
j j NBS, AgN03 acetone o) 429 Pd(PPh3),
—_———————» fe) R
cho3 MeCN,MeOH I 4 02, Cu(CF3803),, CH3CN, <\ toluene
2-8
N
r 42-10
EDC
F
? H 42 12 N ?@4 ?@J 5 i > 7
N
42411 4213 Ho 4214

AR (1) ZFE 2-(4- 28 H L N IR-2- ) 2 PR TR 1) | 25

s
ﬁ]

O 423

bt 2-(%@%%%)&@% (45.0 g, 298 mmol) M=ZJ% (30.0g, 298 mmol) &R T 7K (450 mL)
dr, InFAE] 100 °Co IIN(E)-Z 5 4-1R T -2-05R T (57.5g, 298 mmol), KRNIIR, M LHR LHEEEEL
(200mLx3) . F5A7 WU TR BRI T4, W46, FIHENT 28 (PE/EA=10/1), BEIbEH) 42-3,
HOMPRIEAE (27.0g, WHE 35%). LC-MS: [M+H] =264.2.

WIRE (D) 2-(4-ZKH R R-2-J) Z B i 4
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Np
i
HO 424
KA B 42-3 (27.0g, 103mmol) A TPUAMME (300mL) 1, HAHEHF, BEE0 C. ¥
PEEEE (3.9 g, 103 mmol) LKA RMAER, THEEER, 3 h, MHKERMEX, &
I, OB, WK 25 IR ZT 408 (PE/EA = 2/1), 13346E4) 42-4, TAMIRTE A
(17.4 g, WHE 76%). LC-MS: [M +H]" =222.1.

B (3) 2-(2-F25E 25 NG k-4 H R R T R P ) %

Ilaoc
)
fo
HO
42-5

BALEH) 42-4 (17.6 g, 78.4 mmol) I —-Fl- T2 ZBRIRER (51.3 g, 235 mmol) & T /K H E
(180mL) H, [FFAFMAR (1.74g, 10%), BAASR, ZEMIER, BRPBRISHE, HEERK
4, FIFENSE (PEEA=3/1), B3LEY 42-5, LEMIMREA (125, 1% 68%). LC-MS: [M
+H]" =232.3.
IR (4) 2-Q2-BiREE 2 HE) S I-4- BT TR 1 1) 2%
EO]C
o)
oF 426
BAEY 42-5 (2.0g, 14dmmol) T & HHE (40mL) o, mHHEFIMANEID TEMF (5.5
g, 2.15mmol), FiR#HH: 2h. HBACTRBRANAE K, A _EHHRER 4omLx3), ¥AENZEEHF, H
ToKERERAN T, Wi 2 G A EN 28 (PE/EA=2/1), HB24bAM 42-6, LOMIRTE (1.1g,
# 67%). LC-MS: [M+H]" =230.1,
R (.35) 2- (PR -2- - 1 -2 ) U k-4 P R AT T ) 4%
0oC

Y
0
| 427
B (1-EE - 2- AT ) IR — i (4.0g, 20.9mmol) BT A H Lt 40mL) FIZFE (8mL)

, IR 15 208, IALkEY 42-6 (4.0g, 17.5mmol) FIBEELSH (2.4g, 17.5mmol), FEIETH
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PRI . KRN NE, PRS2 G FIRENT B (PE/EA=10/1), H2ULAW 42-7, TRk
& (21g, BH 53%). LC-MS: [M -55]" =226.2.
B (6)  2-(3-IRPH-2-H-1-F8) R m-4- FE R AR T ik 1l 4
Boc
N

)

O

I a2
r

AW 427 (21g, 93mmol) AR (1.9¢, 11.1mmol) T/ (20mL) 1, A N-
BRACHIAREEN (1.8¢, 10.2mmoD), Eid T 4h, HLMIBEEER (60mLx3). #HHLZ I,
FIAKBRBRHN T4%, R4 25 FIRE AT 408 (PEIEA=20/1), {215 42-8, LEGMRGEAE (2.0¢,
2 71%). LC-MS: [M+H]" = 304.2.

B (7)) 2-((2-1R-7- T LI [ 1, 2-c 85 i 32 ) PP ) Nl -4 P P00 T TR ) 1 4%

WN

Br
N%/N 7

O

N 42.10

EDC

RS 42-8 (2.0 g, 6.5 mmol), 6-HFMELE-4-I% (0.85 g, 7.9 mmol) =45 HF KRR 1)
(0.24 g, 0.65 mmol) FTZHE (20 mL) , HAMR T, FR FHRILLHE, AK G0mL) FfE,
H IR CBEZER (30 mLx3) . ¥ A HUZ &I, KRB T4, WR4i )5 M 24790 8 (PE/EA=2/1),
B EIFR AR 42-10, LOMRBA (400 mg, 1 15%). LC-MS: [M +H] =411.1.

IR (8 2-((7-FRHE-2-(= T B B Bt 55 KM [ 1,2-c Wk g -3- 5k ) HF 6 ) ned Whf-4- FF R A T G (1 o

S

éoc 42-11
R 42-10 (40 mg, 0.1 mmol), 1,1,1,2.2.2-75 T2~k (170 mg, 0.3 mmol) 1P =%
A1 (11 mg, 0.01 mmol) ¥ T 1L4-—FAHF 2mL), [EEPF, 100CH TR, @it LC-MS #
M, f5E R 42-11 (%Y 5%). LC-MS: [M +H]" = 623.5.
AIR (9) (S)-2-((2-(2,6- —F-4-( TP AL L AL) Ak )-7- TP IR e [ 1, 2-c | g -3 - ) FPY ) N T -4-
PR AT TR I 4
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F
WN 0]
Ny N~ NH
F /
o
<\N
42413
Boc

SEHAEYD 37-9 BB AT 5%
HIE 10D (S)-2-((2-(2,6- - 5-4-(HF R BE ) 2K 356)-7- FF S IR W S [ 1,2-c i g -3 - 258 ) P 2 ) R I 1)
HIEES

F
WN O
N N~y HN—
F
o
C,
Ho 4214

K SEHa 37 g (6) W& TIT TR R 5 3.
W (1) (S)-2-((2-(2,6- —F-4-(FF 2 R I AL ) 2 L )-7- R SR IR M S [ 1,2 ] W8 g -3 - 25 ) R 25 ) N -4
PR R B 1 1) %

O)\O\ 42

KA szt 37 BB (7)) BIHI& AT S 5 2
LC-MS: [M +HJ" = 460.2.

SEHEf] 43
Boc
0 puB
_PMB s) J /
Br H S-PMB N ﬁj\ /ZZ) \C""// SN
F Foopue ™S 0=8=0 0=5=0 Ha o
43-2 n-BuLi, DMF M5
—_— —_—
EtsN, DCM, 1t THF, -78°C CuCl, Cu(CF3S03),, toluene
o=s-cl F E F F
i
o Br ) Boc
431 43-3 43-4 43-5
. R R
0 pvB N o
Z =N | A
NN Q pvB ) SN ) SNH-
S—-N 0 N TN e UN 1]
S N7 TN )k o TEA o
EtOH.HCl(g) ¢ o a 143 o F o F
_——
CH,Cly, 0-1t, 16 h o EtN, CH,Cly, 0°C <\ CH,Cly1t, 16 h <\
(\N N N
/
H o
o)\o o
43-6 437 43

LR (1) 4-3-3,5-F0-N-(4-F SR 2E)-N- F SRR A, 14 1 5

155



WO 2020/135771 PCT/CN2019/129382

~,,-PMB

|
0=8=0

Br
43-3

B 1-(4-FFEIEEE)-N-FFEEHE (130g, 8.24mmol) FI=Z% (2.10g, 20.61 mmol) & T —4&
Fige (16mL) A1, 0°C R 4-1R-3,5- % RMEBEA (2.00g, 6.87mmol) M & HF it (4mL) FWH,
WE R FWRMN 4he MK (50mL) ¥R, “FHHE (S0mLX2) ZEH, MWAIEIK (30mL) #Hik,
ToKBRBRA T, iRk, RS R A S 2P Rk 43-3, A@FEE (230 g, 1R 78%).
MS [M +Na|=427.6, 429.6,

B (2) 3,555 -4- F L -N-(4-F 405 56)-N- FR RS SRR IR ez 1 il %

\N,PMB

0=S=0

BAMRY, BPRE 43-3 (1.70g, 4.19mmol) FTKIIEAMMR (17mL), -78CHIIE T 34
(24mol/L, 1.75mL), i, R 0.5h 5, W NN-ZHEFEE (367mg, 5.03mmol), 4k
SRS 3he MERER (0.5 mol/L, 10 mL) K, M7k (50 mL) #ike, ZMRAMR (30 mLX2) #HL,
EIANUR, WA K 30mL) Bk, FKBRERA TR, IR, H& AR 21045 2 R4
43-4, AGEE (600 mg, W 32%). MS [M +Na]=377.8.

IR (3) (S)-2-((2-(2,6- — F-4-(N-(4- 4R 3k )-N- Y B it ) R 68 )-7- FPYRE R M 3 [ 1,2-a ] HEE g -3-
) FF e ) M -4 - SRR AL T TR I i

A~ N ENIPMB
\N/ 6 \

Boc

43-5
BEAY, KAHREME 43-4 (600mg, 1.69mmol), 4-FFEMELE-2-f% (183 mg, 1.69 mmol) FI(S)-
2-Z BRI -4-FRESRUT B (359 mg, 1.69 mmol) HTHA (6 mL) 1, IMAFALITEH (50 me,
0.51 mmol) AN =% HF HefilR4(11) (183 mg, 0.51mmol), 85°C FXM 10min J&, A —HEZENE
(0.1mL), 85°CHkBER N 5h, MG HERMALL R W3, IWEIMAK GomL), —FFLEEER (30mL
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X3), GIHAHM, WAEIHEAKEE QomL), JKERERAN TR, huewma, M A RERR ik 2
HrE]4E 43-5, O (298 mg, 1% 27%). MS [M +H]=656.7.

B (4) (S)-3,5- - F-N-(4- F A5 28)-N- F -4 (7- B -3 (P pR-2- 225 6 Y IR M 5[ 1,2 HEE B -2-
)R Mk I 1 25

NN gNlPMB
N-//
X JI
F
¢

43-6

K WP 43-5 (298 mg, 0.45mmol) ¥ T —& Mkt (SmL) 1, WM 33%IHERIR LB (0.45
mL), =R 16h. WEWSE, SR REE 43-6, A AR, RHEOEK (300 mg). MS [M
+H]+=556.8.

B (5) (S)-2-((2-(2,6- - F-4-(N-(4- F S0 5)-N- F BR U ot ) K 5 )-7- FR BR K I [1,2-a] ML A -3-
L) P B el -4 - S R P T 1) 1 %

9 lPMB
S—N
N/
X 6 \

o

N
O)/\o/
43-7
BAREY, BRI 43-6 (300mg, 0.50mmol) AT & H %t (SmL), 0°C FIMAZ=ZZEE (202
mg, 2.00mmol), AFHMINFFMFN (57mg, 0.60mmol) ) “& F 4 (1mL) ¥, 0°C N 4h.
7k (20mL) #K, —EHLE (20 mLX2) FEH, SIHANAE, WAEEEK 20mLX2) ¥k, &k
AKEREAN T, iR, MR A S ZIRRME 43-7, IFEEER (200 mg, Z0F 88%, IR
64.5%). MS [M +H]"=615.2.
AIE (6) (S)-2-((2-(2,6- — F-4-(N-FF U RETHE ) 248 k- 7- FFY SR KL 1,2~ MLk -3 - 55 ) FFY ) i b -4 -2
i H T 1 1

43

¥ AR 43-7 (200 mg, 0.32 mmoD) ¥ T —& MLt G mL), 0CTFMA=ZRLE (1mL), iR
R 16he RNWBERSEE, BT ZA8FE (4omL), 10%MEEMKER (15mLX2) ¥, il
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Fg sk (5mL) PR, TOKBBRMATIE, kg, MRS aEalh S 2 ke 43, A@FE
& (80.2mg, IKHE 49.8%).

MS [M +H]+=494.7, 1H NMR (400 MHz, CDCI3) & 8.58 (d,J=35.2 Hz, 1H), 7.93 (s, 1H), 7.61 (d,J
=6.7Hz, 2H), 7.20 (d, J = 7.1 Hz, 1H), 5.11 - 4.95 (m, 1H), 4.22 - 4.06 (m, 1H), 3.96 - 3.90 (m, 1H), 3.86 -
3.77 (m, 1H), 3.74 (s, 3H), 3.69 - 3.63 (m, 1H), 3.45 - 3.39 (m, 1H), 3.13 - 3.02 (m, 2H), 3.01 - 2.92 (m, 1H),
2.79 (s, 3H), 2.75 - 2.70 (m, 1H), 2.63 (s, 3H).

S 44
£
\©¢N o N 0

N/ \Cr/

~ ¢ NH™ o giG,HCI MeOH N . NH—
0 — > 9

C, C
o

AL 44
AR (1) (S)-2-((2-(2,6- — FAR-4-(4- 2 P 8 ) A8 368 )- 7- R B KA S 1, 2-a b i -3 -8 ) FR 661
-4~ F 22 Y T 1 1) %

E
=N (o]

S N-Z N/
F

NH—

O

L
a
FH A1
Z IRk CN105246888A F (] 45 1 F bl 5.
IR (2) (28)-2-((2-(2,6- —F-4-( TP B2 P I ) A AE)-7-H k5,6, 7.8- DU WK I [ 1,2-a] AL e -3-
%)EF%)REBHM\-4-EEE§EIH@EE@%U%

_N 0
U { NH—
(o]
Cy
-
44
KRR 1 (120mg, 03 mmol) FIKILER (0.1mL) HFTL/KFE Gml), BARAS, %
R 6h, K RNRIEIE, W25, OBl (S0mL) ik, FIMABRIREM (15mL) 3%,
WHEHAK (5mL) ¥k, TKBRBRPTER, ke, R4 (DCM/MeOH=40/1), 133
B 44, AEERE (61mg, YEN 50%).
LC-MS: [M +H]" = 463.2, 'H NMR (400 MHz, CDCls): 6 7.48 (brs, 2H), 4.30 — 4.23 (m, 1H), 4.12 -
4.04 (m, 1H), 3.99 — 3.69 (m, 4H), 3.68 (s, 3H), 3.40 — 3.30 (s, 2H), 3.20 - 3.10 (m, 1H), 3.03 (d, ] =3.5 Hz,
3H), 2.92 — 2.80 (m, 1H), 2.74 — 2.62 (m, 2H), 2.60 — 2.44 (m, 2H), 2.18 — 2.06 (m, 2H), 1.80 — 1.68 (m, 1H),
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1.20 (d, J = 5.8 Hz, 3H).

SEHER] 45
R F 0
N
Z ,/ . 0, NN N>_\N .
S \ —DB0C
SN HN  N-Boc -HN N~ N
F 451 AN~ F
0 - 13-2 - 0 HCI/EtOH(g)
e E—
<\N K5COjz,Cul, toluene,110°C & DCM,0°C-rt
N
o)\o\ )\ Q
2.7 O\ 452
E o)
K o
N —
=N N>_\NH Z // N  N—
s N _/ N \__/
F
F o
o CH,0,(CH;CO0),BHNa t
T
& DCM,it
\ )
(0]
O)\O\ o 9
45-3 45

LI (1) (S)-2-((2-(4-(4-(BU T PRI )-2- A CWRIR - 1-35)-2,6- — Jl K 5K )-7- FR B WK [ 1,2-a] L A€
-3-32)- P 2 ) -4 R R R R ) o

F o
A N=N
N N-B
SN / 0C
F
8]
QN
-0
O\ 452

AR 2-7 (250mg, 0.52mmol) ¥ TH/KH R GmL) o, FERSRY T, MA I-HERET
B-3-BR AR (125me, 0.62mmol), BRIEZET (216mg, 1.56mmol), -(1R,2R)-NN'-~HiZ 12-3f
Ot B (7.4 mg, 0.052 mmol) ALLTA] (10 mg, 0.052mmol), 7E 110 CFRMNITH. KL
HJE, ARG, S, EEIMAK A0mL), A EFERER (3x30ml), &AM, AR
MK GomL) ®k—)G, ABRBRETE, TREEEVALERFEET, BR0HGEH gk
R, TEAMER: 2RI = 1: 1D, F29PEEk 452, FEMIR (200mg, B 64%), LC-MS:
[M +H]" = 600.9.

W (2) (S)-2-((2-(2,6- = F-4-(2-FUACHRIGE- 1 - ) R L )-7- FF BRI IR 1, 2-a) ML -3 - J2 ) HE 5 el
-4- FR PG i 4

R o
=N >_\
p N NH
SN /
F

o
L

20

O\ 453

FREE 45-2 (200 mg, 0.33mmol) T & F bt (SmL) H, W0 33%MI EEHR Z B (0.5 mL),
BRI ARIREAE 0 Cy WMsER)E, FRRN 2 /N, RNEEHRIE, WIS A, B
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B PH(H )y 8, #HIEMEAEZE 0 C, MAK (10mL), ZHWEHEER (3 x20mL), &If
AHUAH, AWAEHK QomL) %G, HRRETER, TREEEVUHEEFET, S350
& 45-3, FEEOPR (175 mg), LC-MS: [M +H]" =500.9.

IR (3 (S)-2-((2-(2,6- - Fo-4-(4- H k-2 U ARDR MR- 1 - ) AR Ik ) - 7- FP L DK A 3 [ 1,2-] bk P -3- 22 ) Y
e YR -4 P 22 P G £ ) 5

AN =N >_\
o N NONT
F
O
C
e

45

¥Rk 45-3 (175 mg, 0.35mmol) FI 37%)HF A (30 mg, 0.364 mmol) ¥ T & H ¢
GmL) F1, ZEMA=ZBEEMEE (287 mg, 1.36 mmol), FEIRT 3 /I, JMLEHIE,
A (10mL), “HHEEER (3x15mL), SHAHE, ABMEHK (20mL) %—X)E, H6R
BT, TIREH AV IEET, AR O, B2E2 e 45, ARG
(74 mg, W& 41%).

LC-MS: [M +H]" = 514.7. 'H NMR (400 MHz, MeOD) : § 8.86 (d, J = 7.1 Hz, 1H), 7.73 (s, 1H), 7.51
(d, T=9.0 Hz, 2H), 7.43 (dd, J = 7.1, 1.4 Hz, 1H), 4.18 (m, 3H), 4.18 — 4.11 (m, 1H), 4.01 (d, J = 13.0 Hz,
1H), 3.88 —3.74 (m, 4H), 3.70 (s, 3H), 3.69 — 3.65 (m, 1H), 3.40 —3.32 (m, 1H), 3.26 (d, J = 5.7 Hz, 2H), 3.10
(s, 3H), 2.00 — 2.86 (m, 1H), 2.82 — 2.70 (m, 1H), 2.65 (s, 3H).

SEHEH 46
' 5
| 0.0 / o
0 O Y 03 e
e RO~ N
N X
V&?}j N Dess-Marti ] © s ‘5’j
less-Martin =
SIS T gy I O R R TR
N DCM P K,CO3,MeCN,MeOH
o o DIPEA,DCM A o o o” o
)ﬁ T ° )ﬁ /ﬁ\
461 )‘\ 46-3 46-4
6 46-2
E
o NN 0
NH2 \G“// Ho s N7 NH—
BOG\ HCl{aq)/EtOH H F
65 =
DCM <\
Cucl, Cu(CFSSO3 B N N
)\O O)\O
o \
46-6 46

HIE (1) R)-1-80T 3 4-F 3L 2-(GL B IR HR- 1, 4- RIS IE Y i 4%
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o
)
o L
OAO

46-2
B(R)-2-(FE H B IRME-1-HF R AU T R (2.0g, 9.0mmol) A NN-"FHEZHIZ (3.6g, 27.0mmol)
BT &R QomL) f, ZAMRT, FBRE0C. MEFRTEE (1.0g, 11.0mmoD), ZAJ5iR
MEFERKS 1h, ZMOFEER (25mLx3), AHAHAMEAEHK G0mLx2), AN KR
BRAN TR, W42 G ENT 28 (PE/EA=2/1), 153|FhEk 46-2, LOMIRBEAE (1.7 g, 68%).
LC-MS: [M+H]" =275.2.
AP (2) (R)-1-FU T FE-4- I EE-2- FF ok BEUR R -1,4- 3R BRTH 1) %

o
)

0/&0

A

46-3
BHRAE 46-2 (1.7g, 6.0mmol) AT & F 4 (30mL) #, HAMLEY R, FREO C. K&
WL THEAM (3.9g, 9.0mmol) MZERFEH, WEEFRIHE: 2h, A S LHER (30mLx3),
FIFIE E7K (S0mL =2, A HUHF JOK BRI T4, R4 )5 FRZHT 708 (PE/EA=2/1), 14
ZIFR K 46-3, LOMREA (360 mg, IFE 21%). LC-MS: [M-55]"=217.1,
B (3) (S)-1-8U T - F B2 Z B FEIR 51 4- — IR IR O %

o 8

N

)
// N

PN

&
46-4
BAEY 1-3 (305mg, 1.6mmol) FEERH (365mg, 2.6 mmol) ETZ0F (2.5mL) AIELKH
B2 (0.5mL) W, FHRMEE 15 0805, EFEE 46-3 (360mg, 1.3mmol) ETZF (2.5mL) FIL
KHEE (0.5 mL) MAZIRRTEH, SEREESR. BRMEEE, KF2GHREEN 28 (PEEA
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=10/1), BEIHEUE 46-4, HEMRBEIE (165 mg, WK 46%). LC-MS: [M -55]" =213.7.
IR (4 (S)-2-((2-2-(2,6- 54~ (7 HH B 6 ) 2R 58 )-7- R R M 3 [ 1,2-a ] L g -3- 25 ) FF ) 1 - R

PR T TG - IR P -4~ FF IR P T o

E

\©4N O
Y
>N NH—

Boc\N

Ly
'
46-6
P EAA 46-4 (165mg, 0.6 mmol), 4-HIFMERE-2-% (66 mg, 0.6 mmol), 3,5-%-4-H EEH-N-
FRELZRERZ (123 mg, 0.6 mmol), FALIE (18 mg, 0.2 mmol) FI = FEMAIR (1) (67 g, 0.2mmol)
WTTAKPE GmL) &, THRZE 85 C, ¥ NN-"HEZBEM (02mL) MFRMET, 7£85°CR
BShe AEHEERRSR. A FFER (15mL x3), AWAEHEK (20 mLx2) FEAEHH,
KAV KB ERN T4, IRZ 5 AHENT 58 (DCM/MeOH =40/1), 132194k 46-6, 10 [
& (105 mg). LC-MS: [M+H]" = 558.2,
A (5) (S)-2-((2-(2-(2,6- — F-4-( P 0 F I ) A0 Ik )-7- H Rk 1, 2-a b e -3- ) HE 2k YR P

-4- VR VP PG )

N
0
46
B HAHE 46-6 (105 mg, 0.2 mmol) A TH/AKZEH K 2mb) #, RS 0C, WINCER
IS (0.5 mL), WERFEBE AN, KRG 5 RAH &S, [SEEW 46, HEE A

(3.5mg).
LC-MS: [M +HJ" = 458.5. 'H NMR (400 MHz, MeOD) : § 8.75 (brs, 1H), 7.84 (m, 3H), 7.42 (brs,

1H), 4.10 — 4.02 (m, 2H), 3.70 - 3.66 (m, 1H), 3.66 (s, 3H), 3.57 — 3.37 (m, 3H), 3.20 — 3.10 (m, 2H), 2.98(s,
3H), 2.95 -2.85 (m, 1H), 2.64(s, 3H).
SCHB 47
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\er—;%?—% CH:0. AcONa U so<:|2 =N [L
N Y
\5 C /b ar4

E

N o] \©4N o
YV,
/ '—'OH \ N_/ L MeNHy HATU I NPR HN—
b0

(o
HIE (1) 3,2-:%’&-4-(3-(3%33%)-7-EP%")‘K%#[l,z-a]ﬂﬂiﬂiQ-%)z*ﬁEﬁﬁﬁEﬁ@EE’\J%U%

=N 0
@{@4_
HO 47-2
¥ Hp AAR 47-1 CRAT P IE)A 31-7 148 572503474 B, LC-MS [M +H] ™ 303.18)(1.2 g, 4.0 mmol)
BT @mL) f1, MAZER (8 mL). HE/KEW (0.25 mL, 24 mmol) FIESERHN (131 g, 16
mmoD), FHEZE 50 C/RL 16 /. EHRIIET, HAYA & F 5 (50mL) Mk, FMAIBKIREH
KW (20 mLx2), &IFAHUEATOKmRIRMN T4, W48, #EN70 8 (DCM / MeOH = 50/1)

Bk 47-2, HEAEE (945 mg, WE 71%). LC-MS: [M +H]" =333.2,
IR (2) 4-3-(F P HL)-7-FF KM I [ 1,2-a] M -2-56)-3,5- — 82K F %

YRR 47-2 (1.2, 4.0mmoD) A F =& HHt (15mL) 1, 0 CFIMAZSEIEMR (4mL), 0 C
NRRL3 . BRIET, BRI 47-2, FAEE (900mg). LC-MS: [M +H]" =336.1.

IR () 3,5-TH-4-(7-F E-3-((B-4AAR-A- T bk ER ) FRER) KM JF(1,2-a] ik AE-2-45) 2K F R R IR )
il 7

g:):o 47-5
B uk-3-B7 (101 mg, 1.0 mmol) 3T DMF (3mL) A, VKB FINAZALS (80 mg, 2 mol),
JBL0.5h JEINN LA K 47-4 (351 mg, 1| mmol), FiR TSRS 16h. KBIEEIAUKKF (10
mL), “HEFFFZER (10mLx2), MAEEHK (10mL) ¥k, TRBBRM TSR, S5, BIReT,
F|H M 47-5, EOEAK (120 mg). LC-MS: [M+H]" =416.4,
BIR (4) 3.5- F-4-(7-F B -3-((3-4AN-4- M ) FREE) IRMEHE[1,2-a]MkRE-2-55) KRR I %
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QO 47-6

¥R 47-5 (120 mg, 0.29 mmol) ¥& T THF (9mL), #KMA MeOH (3mL), H,O (3mL)
MEEME (61 mg, 1.45mmol), FiRFFLR . Mk (10mL) ik, WIEET A AR, AH A
IN [ ERIH % pH=5-6, SR (10mLx2), HHUHA KBTI, 38, KigmeT,
TR 44 (DCM/MeOH=15:1), 15 2I|FrEk 47-6, Fa[E 4 (85mg, Y 72.4%). LC-MS: [M+H]"
=4023.

A (5) 3,5-F-N-F B -4-(7-H EE-3-(B-AR-4- R bk ) FR R KR IR [1,2-a] M mE -2 ) 45 Y ik
2 i)

NN o
Vi
N HN—
F
(\N
ofo

¥ FR R 47-6 (80 mg, 0.2 mmol) T DMF (5mL), KA PR EEEEE (20mg, 0.3 mmol),
2-(T-ABER I =R/ ME)-N, NN N0 LR /S S R B (114 mg, 0.3 mmol) f1 = Z & (44 mg, 0.4 mmol),
R RABMA (15mL) ik, ZMOERZER (10 mLx2), WHIEHK (10mL) Hk,
TR, i, KUEBOET, FARVIEERATAL (DCM/MeOH=30:1), H2AEW47, H
HEE (21 mg, B 20%).

LC-MS: [M+H]" =415.1, 'HNMR (400 MHz, MeOD) : 6 8.44 (d, ] = 6.9 Hz, 1H), 7.64 (d, ] = 7.8 Hz,
2H), 7.43 (s, 1H), 6.96 (d, = 6.9 Hz, 1H), 5.00 (s, 2H), 4.14-4.12 (m, 2H), 3.75-3.71 (m, 2H), 3.04-3.01 (m,
2H), 2.98 (s, 3H), 2.47 (s, 3H).

F o R F
AL e O, )<
_ H = /
U/ - Boc N | S N/ ol )kcl CH3OH \C\‘r/ Y
—_—
/
cl NaH, DMF N (N
fo fo
/ N
473 Bod Bod’
481 48-2
R F
\O//N o} N _ o)
s N7 HN— U/ \ / HN—
NH,Me TFA DCM &
(\l\( EEE— (N
/Nfo HNfO
Bot’

48-3
48

HIE (1) 4-G-((4-GRUT EBREE)-2-FACUR -1 -3 B JE)-7-FF BRI 3 [1,2-a] L g -2-35)-3,5- 4R
2K FF R P 1) 4%
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Z 3)@%0

SN OH

i\ 0

Boc’ "

3-FRAIRER- R T B (400mg, 2.0mmol) EMET NN-THAEFBLE (10mL) 1, KRRk
RIEANVKAKB A 5 min J5, S48 (120 mg, 3.0 mmoD) ZEHIMAN S A, [B 30 min. FHE]
£ 47-3 (350mg, 1.0mmol) (LC-MS LB R~ 60%Z1E) ARSI, . HmEib
(SmL) ¥R, TINEEER (1N ¥ PH (5 2 3~4, JIA/K (20 mL) #ft . —5 P AL (45 mLx3),
K BN E I, KBTI, IRk %8 2 J5 AL T2 8 (DCM/CHsOH =10/1), 152 5 R4 48-
1, FEAFEE (300 mg, LC-MS E&ERH 50%445 ), LC-MS: [M+H]* =501.2,

W (2) (S)-2-((2-(2,6-—F-4- 1 2R B )-7- H FE DK 5 [ 1,2-a ML g -3- 5 ) T e )-2- Bk R IR g - Y
[N ﬁ‘aﬁ’s%ﬂ%F

AN o
N

Boc 48-2

HrRlA 48-1 (300 mg, 0.69 mmol) WAMFTHEE (5mL) H, ZBSA (0.5 mL) ZINE] KK
BRI B RBORIRGES, A& (25mL) R, AMAREEES (15mL) ¥¥, K
A R REEER (20 mLx2), KAVAESEIF, JFHMMEHAK 20 mL) ¥k, TTKBERITHE,
RIS 2 5 A ZHT 08 (PE/EA = 1/1), 13%] 70mg FRIEME 48-2 (LC-MS LE7RHN 60%415),
TeahkigfE, LC-MS: [M+H][" =515.1.

PR (3) (S)-2-((2-(2,6- - Fo-4-( 1 J 2 P I k) A8 02 ) 7- Y SR WK I [ 1,2-a ik -3 -2 ) PP 2 )- 2 - B Rk R
ﬂ%-EﬁﬁﬁﬂTﬁEE’W%

N o)
(
Boc ies
FRE)EK 48-2 (70mg, 0.13mmol) JETZE (SmL), MAHFFOKER Q2mL, 25~30%w/w), =
BEHLR. A HO0 (15mL) %K, ZMZEEXER (15mLx2), BHEVHEEIF, FF6E VAR
B (5mL) #iE, TKGERA TR, k452 60 mg PE{E 48-3 (LC-MS L&A 60%4l
B, TiRigfk. LC-MS: [M+H]" =514.1,
BYE (4) (S)-2-((2-(2,6- " Fo-4-(T I Z A ) AR I )-7- FP R R A S 1, 2-a AL g -3- 428 FFY 46 )- 2 B -
R e 1 i 5
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N 0
V/
SN HN—
F
(N
HNfO
48

FREA 48-3 (60mg, 0.12mmol) FTF & F ki GmL), IMAZRZEE GmL). &ML,
BET, SRR 4omL), AWAKRIRES (10mL) ik, WREHAK (10mL) Bk, ToKER
BRI, g Cikaii, HTEREEW 48, AR 3mg).

LC-MS: [M+H]* = 414.1, 'H NMR (400 MHz, McOD) : 6 8.47 (d, J = 7.2 Hz, 1H), 7.64 (d, ] = 7.8 Hz,
2H), 7.42 (s, 1H), 6.95 (d, J = 7.2 Hz, 2H), 4.99 (s, 2H), 3.42 (s, 2H), 3.00 — 2.95 (m, 5H), 2.87 (t, J= 5.2 Hz,
2H), 2.49 (s, 3H).

SEHER] 49
7
o F
C : 0
N2 TN \Cé/

R R F LN O)\o SN Ot-Bu
o] ol o F
H8u @* DA o a8 1 °

A OrBu THR, 767 orBu CuCl, Cu(CF3805),, DMA N
u u
F F F toluens, 85°Crt - )\ 494
49-1 49-2 49-3 S SL
E
O \G//
N
U/ / Was
HCVEIOH, 1t 1 13 o F sto,,
pyridine, DCM <\ MeOH reflux
N
)~q
o \
495 o ‘0
= e
BB (1) 35- KRR T
F
O
Ot-Bu
F
49-2

¥ 3,5- AR (10g, 63.25mmol) ¥#F T T EE (100mL) 1, 1A DMAP (123¢g, 18.975
mmol) Fl Boc-BREF (27.6g, 126.5mmol), ZEif N&M 15h, $RBMERYE, K (150mL) #kE,
I B2 CBEZERL (S0mL x3). A WU oK BRIBR B8 115, W45 . R ENT 08 (PE/EA=20/1), 1§
LAY 49-2, EEMPBIAE (12, BF 88%),

IR (2) 3,5- 5 -4- TR E R U T
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E

O
OHC
Ot-Bu

F
49-3

¥ LDA (2M, 84mL) W TPUEMKN (10mL) &, FAHES T, HIEE-78 C. FLEW 49-
2 (3g, 14mmol) ¥ T PUENEM (20mL) J&, MARNAAR, 7£-78 C FHiHE 1.5h. A DMF (1.228
g, 16.8mmol), Zk&:AHFE 1h, WIRMRRRHEEA R T-70 Co ¥R ARSI EKER (60mL) ¥
K, MCRCFEZER (30 mLx3). ¥R ABRZEGIE, FIKWBRMN TR, Ry 5 EN s &8
(PE/EA=10/1), 324EW49-3, FHEEEK (15g, WK 44%).

ABE (3) (S)-2-(2-(A-(GBUT I IE)-2,6- AR TE)-7- T FEBRME I [ 1,2-a] Wbl -3 -3 ) FH 22k ) iEd k-4 -
PR AT BRI 1l 4%

o

DN)\% 494
Kb B 49-3 (480mg, 1.98mmol) VA T L/AKHA (4mL) H, HEAIMAEY 1-4 (419 mg,
1.98 mmol), &H1-5 (215mg, 1.98mmol), FALWAT (62mg, 0.63mmol), =FHBIERI (216
mg, 0.60 mmol). EAMYF, BRBBTHES 85 C, SRJSIAFR NN-—HF = LB, 2k8:mn
e oh, FREEZRMASR. BRI, KRS, FAHENS S (PEEA=2/1), 153|4HE
k494, BFOEE (340 mg, 1% 31%). LC-MS: [M +H]" = 544.7.
LI (D (E)-3,5-:ﬁ-4-(7-Eﬁ%—}(ﬂ%ﬂ%-z%-ﬁﬂ%) I P - [ 1,2-a] AL e - 22 ) 2 F IR 1 1)

SN~ OH

49-5
B K 49-4 (340mg, 0.62mmol) T 28 GmL) #, MEFIMASHE ZEER (1L,
33%), FiRHHE 1.5he BRI, 34 EME 49-5, HEMRBA (400mg). LC-MS: [M +H]
=388.7,
HUE (5) (S)-3,5- 5 -4-(3-((4-(HF AR B B3R )M IR-2- 35 ) F 326 )- 7- Y JEE KA 2 [ 1,2 G M- 2355 ) 265 Y R
] 2%
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49-6

KRRk 49-5 (400mg) T & Hkt (SmL) #, JMMAHLIE (244mg, 3.09mmol), FIIAK
HEEH R (62mg, 0.65mmol). Z R N+ 1.5h, ¥ RPEKRYE, 1532+ RAE 49-6 (190mg). LC-
MS: [M +H]" = 446.6.

W (6) (S)-2-((2-(2,6- — F-4- W ER FE AT )-7- HI JL K I JF: [ 1,2-a] iHk i -3 -2 )- FFY 5k ) e gk -4 - F 2
T i %

4
K HRIE 49-6 (50mg, 0.1124mmol) ¥ T J/KHEE (SmL) A1, IIAKRGER (0.1mL), [EURLHK
P, B RBOEHSE, K (l0mL) Fks, HZBRZERRER (10mLx2). A YUK JE K BB
T, W45, FIVEERS S (PEEA=3/D), REMLEW 49, HEREAE (208 mg, 13 40%).
LC-MS: [M +H]" = 460.7. "HNMR (400 MHz, CDCls) : 6 8.27 (brs, 1H), 7.73 (d, ] = 7.1 Hz, 2H), 7.54
(brs, 1H), 6.80 (brs, 1H), 4.00 (s, 3H), 3.99 -3.75 (m, 3H), 3.70 (s, 3H), 3.65 — 3.56 (m, 1H), 3.45 — 3.35 (m,
1H), 3.10 — 3.85 (m, 3H), 2.67 — 2.57 (m, 1H), 2.48 (s, 3H).
SEjER 50
(S)-2-((2-(2,6- —%-4-(1H- utt%)z;:%) 7-H BE BRI F1,2-a] IHE E -3- 5 ) FF 2 ) A -4 R i FRY B (1 1) %

Ué/ >>3 th\g” 19 Ug/ >>3

K,COj3,Cul, toluene,110°C

27 50

¥ RMAE 2-7 (120mg, 0.25 mmol) A FI/AKHA GBmL) H, EESHE T, MABERE (104
mg, 0.75mmol), ML (4.8mg, 0.025mmol), IH-MEM: (34mg, 0.50 mmol) F1Z-(1R,2R)-N,N'-
TR 122 I (3.6mg, 0.025mmol), 7E 110 CIBR, RNEKRE, IEZEFIE, Tk,
AR (10mL), A& HER 20mLx3), &AM, AWAEHK QomL) %—Ik)5,
ABBRBET, TERERAVUREIEET, S20, ERALL, RASIHLEY S0, HEH
& (18.7mg, =% 16%).

LC-MS: [M+H] =468.7, "HNMR (400 MHz, MeOD): 6 8.44 — 8.40 (m, 2H), 7.80 (s, 1H), 7.67 (d, J =
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8.1 Hz, 2H), 7.35 (s, 1H), 6.88 (d, J = 7.0 Hz, 1H), 6.61 (s, 1H), 3.89 — 3.76 (m, 3H), 3.66 (s, 3H), 3.65 — 3.56
(m, 1H), 3.42 — 3.36 (m, 1H), 3.15 — 3.06 (m, 2H), 2.96 — 2.80 (m, 1H), 2.72 — 2.60(m, 1H), 2.47 (s, 3H).
S 51

N ) R R
— N
2N N
Y NH, NH N -
\@‘/ SN~ > N/ N"C
F HCOOH, reflux F D/ TEA, POCI3, DCM
) —_— o] —_— F
C g ’
; N ¢
(o}
(o)

31 511

E
o . COEt
,C =N S 2
/\O)J\/m 51-3 y) N/\]/
>N \=N
F
Cu20, 1,10-phenanthroline, THF C
{
o)
st

IR (1) (S)-2-((2-(2,6- 54~ H B G B 58 )-7- FF DR M F 1, 2-a) ML R -3- 228 ) FR 226 )N b -4 52 T P
i Pyl 6

511
FRE 3-1 (360mg, 0.86mmol ) A THER (S3mL) 1, 7£90°CR 2 /IMif. TLC MR Ri5E
o FERLE, MABAEEAK (Q0mL), FABEEMREREMNIAERKE pH7-8. I DCM (10mLX3)
W, G AN, JORKBRBREN T, TR, RH = RE SR 2 AT 2h 10 45 H ) 51-1, B [E 4 (220
mg, FF 52%). MS [M+H]=445.1,
PR (2D (S)-2-((2-(2,6- T4~ 5 KL H IR )-7- SR KW J1[1,2-a] MEk IE -3 ) FF 2k ) Ny -4 - 2 22 P I 11 1
#

A N=N
N

o]
<\N
s
51-2

tiEE 51-1 (220 mg, 0.49mmol) M=Zf% (149mg, 1.5mmol) T & H % 25mL) &, F
0°C P =AM (115mg, 0.75mmol). FHMTERSEHREF 0°C KB 2 /MT, LCMS W #5858
B AE O°C FIMAKER SN VR FRRIFR T 25°C. 5 IMA AR E 9 10 2 pH (4
£ 7~8 Z[f. WA K (10mL) ¥k, AHUETER, KA SR 51-2. HEMREE (210

N*=C
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mg, M=% 84%). HEAT T PN, AH4M. MS [M +H]+=427.0.
IR (3) (9)-2-(2-(4-(4-( L TE A< AR FREE>)-TH-DR ML -1 - 58)-2,6- 5 oK 2L )-7- FF B R 5[ 1,2-a] ML B -3 -
) FF 5 ) R bR -4 R T Y T 1) 1) 4%

F

N CO:Et
xn N/ =N
F
C
0)\0\ 51

FRAE4E 51-2 (170 mg, 0.4mmol), FEEZMZME (45mg, 0.4mmol), FATAT (8.6mg, 0.06
mmol) I 1,10-3EMk (22mg, 0.12mmol) T PUEMEE (15mL) ', FSMHEYT 60 CRFL3 /D
i, BEEE. MAEMEEEK QomL), ZEKZE (10mLX3) FEL, &HAHM, TKGERMNT
1, AL EHE T, 3 EH A, FCC i1k, 5314689 51, A aE A (160mg, 725 70%) . MS [M +H]=540.1.

1H NMR (400 MHz, d6-DMS0) 8 8.70 (d, ] = 1.3 Hz, 1H), 8.60 (d, J= 1.3 Hz, 1H), 8.44 (d, ] = 7.1 Hz,
1H), 7.89 (d, J = 8.6 Hz, 2H), 7.37 (s, 1H), 6.85 (dd, ] = 7.1, 1.5 Hz, 1H), 4.30 (q, J = 7.1 Hz, 2H), 3.77 (d, J
=12.2 Hz, 1H), 3.66 (1, J = 12.1 Hz, 2H), 3.56 (s, 3H), 3.53 - 3.47 (m, 1H), 3.29 —3.21 (m, 1H), 3.10 — 3.00
(m, 2H), 2.90 — 2.74 (m, 1H), 2.60 — 2.45 (m, 1H), 2.40 (s, 3H), 1.32 (t, ] = 7.1 Hz, 3H).

SR 52

A (D

KA 6 hLE 6 & 77k, (A ZmERE T TS & 52 AW 52-1.

R F
A =N N
\C'\‘r % cN \G:/?—QCN

F

O _ F

0
O .
54 >~

o 52-1
HIE (2
VACED S2-1 NIREL, SRASHER 7 (&7, fl& R 20EaY s2.

E R
o K
X o L J
o) F —_— 0 F
C. €,
P P ad

o] 521 52
LC-MS: [M +HJ" = 466.1.
SR 53
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o]

oH HO : D‘é
\C[OH __MomBr OMOM  n-Bulli, I, THF_ \@ EtOH.HCI \@ _F S5
. NaH,THF TcHC, I DTAD, PPh3

r

531 532
E
F o o
0 QS
OH
o o% _ EBUOK F HATU, CHNH,+HCI
—_—
F Pd(PPh3)C\2 EtSN DMF Dwrsocc P DIPEA, DMF, rt
| (\
D N Boc
53-6 NE
53-7 0C 53-8
F
R E o o)
o 5 o o I~
Cxs -0
113
E __EtOHACIe) NH— u)Lo/ o i
E S ——
C CH,CI, 01t o DIPEA, CH,Cl, <\
N
v g
N 0
A o)‘ A
539 5310 53

IR (1) 1-1R-2-(FF U A AL )-4- B R [ i &
\@OMOM
Br

53-2
¥ 2-1R-5-HEZKE (1.6g, 8.55mmol) VA TPUAIKR (20 mL) 1, ZALYT, VOKH, 7t
TIAEALEN (855 mg, 21.37 mmol), 0°CJS 30 min, #RJSTHIANEFIEF AR (1.4¢, 11.12 mmol),
FRBPER . B RBREINGOK (20mL) o, HZERZEE Q0mLX2) 20, &AL, B
K GomL) BRiF, KRBT, U8, WGH5RER A 2l 10 /5 2 Rk 53-2, HEMRY (1.7
g, U 68%).
B () 1-(&‘)&&&&@?%%%&%)-4-%%%5@%%
L
53.3
ALY, BREWE 53-2 (528 mg, 2.29 mmol) & TIUERLM (10 mL), -78°CihniE T 248
(1.2mL, 2.75mmol), 7EILEE F&B 20min, FEINHL (874 mg, 3.44 mmol) HIPUEFLM (5mL),
S 2h J5, AIVKK (Q0mL) VK, IIAMMIEIGAERIRE (2mL), FikHEH: 5 08, 2B (25
mLX2) ZE, &HFHAHE, WmMEiik QomL) ¥k, TKGRERENTE:, ikgEE 214 R4k 53-
3, BREMOIR (570 mg, AE 80%, WE 72%).
LI (3 2-%%5-@%2*‘:5%5@%%
L
53-4
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HHIAME 53-3 (570mg, 2.05mmol) ¥EF T VIEMMR (8mL), 0 C FEMEAMNA LA (1.03
mL, 4.1mmol), FiE#HHE 20, WIEKRSE)E, EERAELE SR MEE 53-4, LEHIRY (400mg, 4
F 70%, Y 58%).

B (4) 3,5- T F-4-((-T-5-F IR A0 25 ) FF 3 SR B A T M ) ol 4%
F

b

53-6

BAEY, KA 53-4 (400mg, 1.71 mmol), =FHFEPE (673mg, 2.57mmol), 3.5- %K
A-(F R E)RERUT B (418 mg, 1.71 mmoD) & T-PUEK (6mL), SASEIMANMHE ZFEE T B
(591mg, 2.57mmol), ZFRKMIIH. BWEKRYE, MAZRIEE 30mL), HEHEHK (20mL X
2) Wik, JOKBRERENTRE, ILuERGE. RS EERE A, B3 REE S3-6, HEMIRY (375 mg,
4T 75%, WER 37%). ESI-MS [M +Na]*: 462.5.

B (5) (S)-2-((2-((4-(BU-T AR ER AL )-2,6- A HY R LA Q) -4 - Y R ) 2 e ) i k-4 - SR TR L
TR %

(o} N—Boc
\—

53-7

RS, FEES3-6 (290 mg, 0.63 mmol), (S)-2-Z ML Mi-4-SREA T HE (146 mg, 0.69
mmol) VAT NN-ZHEFEIE (1.5 mL), AEMABLIER (12 mg,  0.063 mmol) , X =7k
THEAMAD (91 mg, 0.13mmol) AMI=Z[E (4mL), 80C/M 8h, KB E=E, MMAK (40mL), A
ZRRCTE B0mLX2) REL. AFHFAHAH, WAEHK QomLX2) ik, JKGIRMTEE, ik
4%, EERASEIREME 53-7, KEOES (132mg,, 407¥ 75%, Y% 29%). ESI-MS [M+Na]*: 565.6.

IR (6) (S)-4-G-((4-(B- T A IEFRIE) b -2-Jok) FF k)-6- FFJEE 48 IR - 2-28)-3,5 - — 604 FP R )
#

F
0 o
L~
OH
F
O
tN

Boc 53-8

BN, Ko FEME 53-7 (132mg, 0.24mmol) ¥ T NN-"HEFEE GmL) o, REMN
MNAUT B4 (96 mg, 0.72mmol), 80 ‘C/M 3h. WEIEZIR, K RSIREIAIKAK (10mL) F1, H
R (IN) 5 PH=4, ZFRZHR (20mL X2) FH, &AM, EMEtK (15mLX2) ¥k,
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TEAKTRIREN T8, Iheiai. M S R 2liib /3 2 W ik 53-8, ARk (100mg, 20 70%, Y
# 55%). ESI-MS [M +Na]": 510.1.
AR (T) (S)-2-((2-(2,6- — Fo-4-(FP BEZUHE F ) A J )-6- FF R R IR -3- 25 ) FPY B ) A -4- 3R TR L T

F
o) o
L~
NH—
F
C

N

Boc

539
BAEARY, KirR[EA 53-8 (100mg, 0.20mmol) F 2-(7-fH %2 I = FME)-N,N N N'"- I F 3 i /S
TR (114mg, 0.30mmol) JAF NN-"HEREZ GmL) #, =EMHEHT58)5, A NN-
TRAREZE (1.79ml, 1.40mmol) MIFFEILEEH: (68mg, 1.00mmol). FHIEAKLEMHE 4h, IMAIK
(20mL), HZBR4EE (20mLX2) B, SIHFANUH, WK (15mLX2) Bk, iR
2L B EEK 53-9, I aE (65 mg, WK 63%). ESI-MS [M +Na]™: 522.7.
LI (8) (S)F-3,5-:;¥L-N-EF'%-4-(6-EF'%-3-(%‘11%-2-%Eﬁ%)i‘ﬁ#@iﬂﬁﬁ-z-%)i@ﬁ*ﬁﬂﬂ%ﬁﬁﬁﬂ

o] o)
90
NH—
F
o)
L

H

53-10
B HEME 53-9 (65mg, 0.13mmol) FFZE H K QmbL), FWINENAZIERER (0.5mL, 0.52
mmol) . Z IR 4h, MRS 2 RMER 53-10 K5, 58 G 4 (70 mg), ESI-MS [M +H]": 400.7.
HIE (9) (S)-z-((zF-(z,s-:ﬁ-4-(ﬁ3%§u§ﬁﬂ@ﬁ’ﬁ)zﬁig)-s—EF'%i‘ﬁﬁ%ﬂﬁeﬁs—%)Eﬁ%)ﬂ-%ﬂ%-wﬁﬁﬁwa
O, O
4 NH—
Ly
SR
53
¥k 53-10 (70mg, 0.18 mmol) FM=ZJ% (0.99mL, 0.72mmol) ¥ F & FH (2mL),
0CHMAFERHEE (21mg, 022mmol), TEMIRERM 4h 5, ¥ REEEIAKK (10mL) 1, —
SR (15mLX2) ZEH, SHEHUH, MAEHAK (10mLX2) ¥k, TKERBRE TR, oKk,
L o SRR o & (il ) B A 2B 53, ACEE (22mg, W& 22%).

ESI-MS [M +H]': 458.8. 1HNMR (400 MHz, MeOD) & 7.63 (d,J=8.0 Hz, 1H), 7.62 (d, ] = 8.4 Hz,
2H), 7.35 (s, 1H), 7.17 (d, J = 8.0 Hz, 1H), 3.81-3.78 (m, 3H), 3.65 (s, 3H), 3.63 - 3.58 (m, 1H),3.39 -
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3.38 (m, 1H), 2.97 (s, 3H), 2.95 - 2.86 (m, 2H), 2.83 — 2.76 (m, 1H), 2.62-2.58 (m, 1H), 2.51 (s, 3H).
SEHER 54
Ok

OH 54-3
< | K2COs, H,0, RT \(I \L/\/(
N —

N | PPhs, DTAD, THF, 0°C to RT Pd(PPh3)2CI2 Cul, TEA, 80°C

54-1 54-4

o<

0
F o Hel 7 C;
o N HzN/ \N HN—
3 t-BUOK, THF, 60°C 0 > o F
\ B . <\ HATU, DIEA, DMF, RT %
N N/Boc N \\N
Boc
O\) Boc
54-6 54.7 54-8
F
R o A0 /P
_~_-0 o <Ly 4
HCIEA, RT L CIA0—1-13 N P HN—
—_— HN— o F
6 F TEA, DCM, RT &
N
N
H o)\o\ 54
549
ARE (1) 2-T-5- Rt ng -3-FE il 4
= OH
o |
N |
54-2

TEFEBHE FHMOAE (256¢, 10.08 mmol) HIAZ] 5-FIAENENE-3-A% (1.10g, 10.08 mmol) Al
TRERSF (4.18 g, 30.24 mmoD) (7K (100 mL) ¥EVRH, K SR A A7E 230 R 3he AR ER IR
pHZ 6, A DCM (100mLx3) ZEH, &IFANAMH, HITOKERERM TS 2T, Hw AT ZT 4
SR REYE 54-2, AMEER (1.9, 793 79.4%). LC-MS: [M +H]|" =235.9.

LI (2D 3,5- T 5-4-(((2-M-5-H JE kg -3- ) U0 ) P k) 2 R R U T TR P )

54-4
£ 0°CF, RAGETHEFEE 54-2 (773 mg, 3.29 mmol), 3,5- " Fi-4-GE B JE)ZK IR RUT g
(884 mg, 3.62mmol) FI=ZKE (949mg, 3.62mmol) ¥f# THF (15mL) 1, J5i%ln DTAD (833
mg, 3.619mmol) ) THF (5mL) ¥¥#. MMFEHE)E, ZIEMEZ=FEG, #HE 4h. JIAK (50mL)
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KRB, —FEHBHEER G0mLx3), SHAHME, MAEHKEE (4omL), KGR TE,
IEHET, REE S ZTA L, BRI R 544, AEERE (15g, 7% 97.9%). LC-MS: [M
+H]" = 462.0.

B (3) (S)-2-((B-((4-(BU T B F L )-2,6- — 45 ) G2 ) -5 H JEL b -2 2 ) 2 e ) M -4 - SR P AL
TR

o]
= (0]
\\ N Boc
54-6° \)

KA, [P 54-4 (500 mg, 1.08 mmol), (28)H T ZE-2- Z 1 HE Ny bf-4- 5L FF TS (344 mg,
1.62mmol) ) TEA (30mL) ¥ IMAMALIZHT) (21mg, 0.11 mmol) FIXU(= A Bf) A A HL(IT)
(38 mg, 0.054mmol). 90°C T FLIT AL o 28 V4775 [P ™ SRR JZ AT 44 (UM K/ 208 2. 186=10/1)
B3| A 54-6, HEMIRY (452 mg, 77 73.2%). LC-MS: [M +H]' = 545.2.
R (4) (S)-4-(3-((4-(BU T AU FE Bk FE ) 1 -2 ) F B )-6- Y BEIRIRT[3,2-b kMg -2-55)-3,5- A FH R
fy ] 4

= | 0 o
Y,
\N OH
F
O
&N
Boc
54-7

TEZE R T AR EME 54-6 (453 mg, 0.83mmol) [ THF (20mL) ¥AFAMIA t-BuOK (232mg, 2.08
mmol), 60 ‘C F&F 2 /M. BIEZREZER, sk (50mL), FAHFERIHE pH=6, /| EA 2 (30 mLx3),
EIANA, MAEEKEE (30 mL), ATOKGRERAA T, WIEIET, M= A R ZhT4ait.
BRI EE 54-7, EEFEE (230 mg, 4 56.7%). LC-MS: [M +H]" =489.2,

R (5) (S)-2-((2-(2,6- T84~ FF J5k e Jok Y G 1 ) A R )-6- P B R [ 3,2-b | b e -3- 5 ) FP 66 )R b4 - 322
TR T e i 44

54-8
BALY, FiE T Efk 54-7 (230mg, 0.47mmol) A1 HATU (268mg, 0.71 mmol) ] DMF
(10mL) W I DIEA (243 mg, 1.88 mmol). Ti#E 10 4P/, IIANHZEEEEE: (63 mg, 0.94
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mmoD). FiRIHHEAR . MAK (50 mL) K, H EAZEH (30 mLx3), &IHFANAHE, TEKBERH
TR, UERET, HNEE AR AL . SR PR 54-8, AR (162 mg, E 68.1%).
LC-MS: [M +HJ" = 502.2.

B (6) (S)-3,5-98-N-FF J-4-(6- -3 (M k-2~ J2= Y5 )W g 2 [3,2-b ] MEE e -2 7 ) 2K Y i 17

HCI/EA (3M, 2mL) #n#|H A4k 54-8 (162mg, 0.32mmol) [ EA (ImL) ¥+, =ET
P 2 NEF, BET, 15 2P AR (S)-3,5- 2 F-N-FR A -4-(6- FF AE-3-(NE k-2 - 25 FR 226 i [ 3,2-b | bk g -2- 22
KB R, WEE A (130 mg), LC-MS: [M +H] =402.1.

IR (7 (S)-2-((2-(2,6- —F-4-(H 2R 2 5 P I 58 ) A 22 )-6- U BE TR [ 3, 2-b | g -3 - 22 ) F 2 ) PEg -4 -2
T2 P f )

/lo o
St .
F

O

Ly
)0
o’ 7\ 54

FIEIPE T H AR FE 4k 54-8 (130mg, 0.32mmol) A TEA (100 mg, 0.96mmol) fJ DCM (10mL)
RTINS R PR (61mg, 0.64mmol), WIITEHE)S, IR 2 /N, Bet, =5 AR H:
B, HTHEEHEW S4, AEEAE (110 mg, FiPIE 743%).

LC-MS: [M +H]" =460.1. "HNMR (400 MHz, McOD):38.45 (s, 1H), 7.84 (s, 1H), 7.64 (d, ] =8.3 Hz,
2H),3.93 (d, J = 13.6 Hz, 1H), 3.77 (d, J = 13.2 Hz, 2H), 3.71-3.63 (m, 4H), 3.38 - 3.29 (m, 1H), 3.03-2.92
(m, 5H), 2.90-2.80 (m, 1H), 2.67-2.56 (m, 1H), 2.55 (s, 3H).

S 55
k oK

o LT /@ e
1-5 0
__OH _~_OH 553 - +BUOK, THF, 70°C

I —_— | N F
N >
KOH, MeOH, RT ! PPhs DTAD, THF, 0°G to RT N Pd(PPh,),Cl,, Cul, TEA, 80°C = -Boc
55-1 552

3

0 )= 0
Hel ° I,
Hz"‘ HN-  HOEART | Ns IV
F
ATU, DIEA, DMF, RT TEA, DCM, RT O
N

H
Boc )\ °

55-6 557 o

55
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AP (1) 5412 F B TE-4-15 1 ) 2
= OH

N\||

55-2

FIEBEET, BILE (7.8¢, 31lmmol) ZHEIMIAF 6-FFENMLIE-2-F% (3.0g, 28mmol) FIEH
14 (63¢g, 112mmol) FIHEE (200mL) o, =R FHRFESA, FREERET pH 2 6, KRS,
FH7= i R E T4k, 192)hEE 552, KAGER (1.2 ¢, 7% 18.6%). LC-MS: [M+H]" =
2358,

LHE (2 3,5- T F-4-(((5-ML-2- AR e e -4 220 ) S ) P 22 ) L T T ) )

55-4

BAGEY, £0CT, HHREME 55-2 (470 mg, 2.0mmol), 3,5- " FF-4-(F2 FF 302 IR AU T 1iE (733
mg, 3.0mmol) FI=FEMHE (1049 mg, 4.0 mmol) JIA THF (25mL) A, 7N DTAD (1382 mg,
6.0mmol) ) THF (5mL) &K, WIMTHEE, ZEWEREIER, 4894 2he. IMAK (S0mL) ¥
K, ZEPHEER GomLX 3), GHANM, TKGEIRATE, AYAEEAFET, HREREZ
Wraidk, f52)dREk 554, AGEE (620 mg, 7% 66.5%). LC-MS: [M+H]"=461.6.

AEER (3D (S)-2-((4-((4-(RU T A HEPRIE)-2,6- — 5K 58 )3 FE)-6- I FE ML -3 - ) £ e 5 ) i b4 - 3R R A
TR %

BAMEY, FFRE4E 55-4 (620mg, 1.35mmol) F1(2S)-2-Z KL h-4-3 R AU T i (436 me,
2.06 mmol) fJ TEA (20 mL) #ERAFMABALANI) (26 mg, 0.14 mmol) A1 M= FERFHAD)
(48 mg, 0.07mmol), FHEE 90 CHAELIH . WL, = fdid R ZETaih, 529 RIE
55-5, WEEAE (520mg, F=F 68.6%). LC-MS:; [M+H]" =544 8.

IR (4) (S)-4-(3-((4-(BU T UL Bk ) k-2 -5 ) FF 56 )-6- FF BRI [ 3,2 | ML -2 - K )-3,5- 38U T iR
il
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FAGRY, FHRME 55-5 (500mg, 0.92mmol) ) THF(15 mL)&AHMA t-BuOK (258 mg, 2.30
mmoD), 70 ‘C Rtk 2h, EERE, WIS pH=6, WEKRS, =4 T 4,15 2
& 55-6, FEEE (250 mg, F=F 53.3%). LC-MS: [M+H] =488.7.

BB (5) (S)-2-((2-(2,6- -4~ R 5 I 26 ) A4S Ik )-6- Y IR TR [ 3, 2 i -3 - ) Y 7k ) e -4 -
FRERBUT BRI %

HN-—

55-7

BAGRY, AR 55-6 (250 mg, 0.51 mmol) K1 HATU (233 mg, 0.61 mmol) ff] DMF (4 mL)
VSN DIEA (264 mg, 2.04 mmol), R4+ 10min FIIAPIZERLEE (52 mg, 0.77 mmol),
RIGFEIELIE R . MAK B0mL), ZBZE (10mLX3) %, &IHANA, FHKRRETE,
PRGSO E i, SRR EME 557, HOMRY (250 mg, FEE 94.12%). LC-MS:
[M+H]" = 502.2.

I (6 (S)-3,5- Fi-N-H JE-4-(6- FF B3 -( N k- 2- 7 FF 58 ) IRg -3, 2 ] b P -2 35 ) 245 P I e 1

F
@ o} o)
Y
F
0
-
H

Zh . % HCl (g) /EA 3M, 10mL) A [E{E 55-7 (250 mg, 0.50mmol) ) EA (5mL)
VR, EIESTEE 2h, JURKRSE, S EI9EME 55-8, M (250 mg). LC-MS: [M+H]" =402.1,

IR () (S)-2-((2-(2,6- — -4~ FP AL I R 026 5 5 )-6- B IR [ 3,2 L -3- 326 ) FFY ) el -4
PR B T ) o
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BAGY, vk, [AFRE4E 55-8 (300mg, 0.75mmol) A1 TEA (228 mg, 2.25mmol) () DCM
(10mL) BRAFEINEFEFEE (142mg, 1.50mmol), JHiNsEH, WMEESFE, ik 2h. HERK
4, R & FRE A JE AT 44%, 18 2EH 55, AR A (70 mg, 723 20.0%) . LC-MS: [M+H]" =460.2.

'HNMR (400 MHz, MeOD) & 8.93 (s, 1H), 7.63 (d, J=8.4 Hz, 2H), 7.48 (s, 1H), 3.90 (d, J=13.0 Hz,
1H),3.83 - 3.77 (m, 2H), 3.65 (s, 3H), 3.64 - 3.58 (m, 1H),3.39 (dt, J = 11.8, 2.8 Hz, 1H), 2.95 (s, 3H),
294 - 281 (m,3H),2.70 - 2.63 (m, 1H),2.69 (s,3H).

e 56
F
° /(j
54-5
U —»U
NaHCO3, water/DCM, RT | PPh;, DTAD, THF, oDc to RT 6 Pd(PPhS)ZCIZ cul, TEA, 90°C
6-

0J< R

F. - ‘
° HCl Y HN—
_N._0 HNT F
| t-BUOK, DMF, 90°C 2 o
X F —_——
N Boc HATU, DIEA, DMF, RT (\
56-4 O\) \ 56-5 Boc 56-6

o) (o]
CI/KO— 1-13 HN—
_———
TEA, DCM, RT C
N
o)\o\ 56

ARR (1) 3-T-6- R AL -2 F 1| 5
N_OH
NN ‘ |
56-2
FEUIEE T, K 6-PHENEIE-2-8F (5g, 46mmol) RIBKFZEMH (7.73g, 92mmol) MIAZEIKE —
L (500mL, 3/2) REEFRT, REMABRE (11.68g, 46mmol), KRR EGYIE TR Rt
AR AT R (200 mLx2) ZEE, SIFANUH, MAMEHAKSE (100 mL), JoKBRRT1E,
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T, WRgE, M S BRSNS 2k 56-2, IRAGEA (25 g, F7E 21.74%). LC-
MS: [M +H]" = 235.0,
B (2) 3,5- 5 -4-(((3-TH-6- H FE bk g -2- F58 ) A2 3 ) FR 2 ) 2 FR AL T i P ) 2%

56-3

BALRY, £ 0CF, KoM 56-2 (510 mg, 2.17 mmol), 3,5- " H-4-CF2 &) KRR T By
(583 mg, 2.39 mmol) FM=FEME (626 mg, 2.39 mmol) ¥f#EF| THF (15mL) 1, 5N DTAD
(550 mg, 2.39 mmol) ) THF (3mL) . WMTHEE, KA 2 /M. INAK (50mL), —
LR B0mLx3), &IFANAM, WREHK GomL) Bk, HKGERMTE, OiE, IERE
T, B SZE R ET 4L, B3 s 56-3, AGER (860mg, 7% 94.84%). LC-MS: [M
+H]|" = 462.1.

LR (3D (S)-2-((2-((4-(RUT SR RAL)-2,6- — 0 228 Sk ) -6- FF AR M -3- 228 ) 2 ek ) D -4 - P2 TR
ST ER ) 4

N .
56-4 O\J
SRR, A 56-3 (500mg, 1.08mmol) FQ2S)RL T H-2-Z Pk mmh-4-H FRTH (344
mg, 1.62mmol) M =Z % (20 mL) %W, MMABULAIT) (21 mg, 0.11 mmol) FIX(=FKE:)
TLAET) (38mg, 0.05Smmol). KBRS 90 CHIRSE 12he WEWKSE, 7™ il i Tk b 2 Ml

1k, B3)REE 56-4, R EEAK (570 mg, % 91.67%). LC-MS: [M+H] =567.1.
R (4) (S)-4-G-((4-OBUT S FEHR AR )R mbl-2- 58 P 5k )-6- FF IR IR [2,3-b ] ML -2 -5 )-3,5- 9K IR

fy ] 24

Boc

OH
Boc 56-5

KU TEEF (310 mg, 2.76 mmol) JIAE|H 4 56-4 (502 mg, 0.92 mmol) ) DMF (20 mL)
W, BARY, 90 CHERE 2 M. RNZWRE, WEREER, TS pH=6, HMERTH
7, AP R E AT 4k . 15 2 s R 56-5, FAE A (108 mg, 7% 39.13%). LC-MS: [M+H]
=48938.
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IR (5) (S)-2-((2-(2,6- T -4-( FF L G FF I 28 ) 2K 22 )-6- FF LR IR [2,3-b [ PE M -3 - 22 ) FFY 22 )N -4
R T BRI %
F

BEARD, [ EME 56-5 (180mg, 0.37mmol) f DMF (5SmL) ¥ # il A\ HATU (211.06 mg,
0.56 mmol) I DIEA (143mg, 1.11 mmol), ZE FHF: 10 78k, REMAFREEERE (50mg, 0.74
mmol), Fif FHFEA. MAK QomL) J5, HZMRZE (10mL=3) ZEH, GIFANAHE, Mmig
K (15mL) Pe¥k, TOKGRERAITHE, I8, W48, MR @R ENT4i, 1539 EE 56-6, 1%
EEA (90 mg, 7&K 48.65%). LC-MS: [M+H] =502.8.

WHE (6 (S)-3,5-F-N-F 54~ (6- FF -3 -(Mh R-2- 5 FF B )k R [ 2, 3-b | MEk i -2 J ) 4% P I i 11 )

H 56-7
Fi T, K HCI(gEA (3BM, 2mL) MAZ|HEHE 56-6 (100mg, 0.20mmol) ] EA (ImL) ¥
Wb, FETHE 2 . %5, SRR 56-7 RyEERREL, HN (100mg), LC-MS: [M +H]" =
401.9,
BB (T (S)-2-((2-(2,6- 58 -4-(HF B A F R ) 24 5 )-6- Y BRI [2,3-b [k P -3- 225 ) HF 258 ) i i -4-
R TR &
N__o ) o)
YW
HN—

¢

N
o)/NO\ 56
VKK TR, M 56-7 BIELEE L (100mg, 0.20 mmol) 1 TEA (101 mg, 1.0mmol) f¥j DCM
(10 mL) HEPFEIMANZFERTE (4725 mg, 0.50 mmol) HI A H i (1 mL) AR, R 2
ANEE, 7K (10mL) K, ZSEHREER (10mLx2), &3HaHM, WAEtK (10mL) ¥k, o
I, WHE, PR L. TR EMEY 56, RATEAE (45 mg, W 49.01%).

LC-MS: [M +H]" = 460.8. "H NMR (400 MHz, McOD) : §8.19 (d, J=7.9 Hz, 1H), 7.65 (d, ] =8.4 Hz,
2H), 7.31(d, = 7.9 Hz, 1H),3.89 (d, ] = 12.9 Hz, 1H), 3.85 — 3.75 (m, 2H), 3.67 (s, 3H), 3.66 — 3.58 (m, 1H),
3.44-3.35 (m, 1H), 2.97 (s, 3H), 2.92 — 2.82 (m, 3H), 2.73 — 2.58 (m, 1H), 2.65(s, 3H).

KR 57
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0 \ 57

R SLa ) 39 il BT &5 2. LC-MS: [M +H]" =459.4,

SEHER] 58

E
/\FN \/o\r ~— N\N
NH, /
SN Y ro N
F
o)
<\ NaN3 HOAc,70°C
N
2o
o

3-1 58

MUK EME 3-1 (400 mg, 0.96 mmol), JEHER =M (456 mg, 3.07 mmol), EEILH (78
mg, 120 mmol), ZEE (923 mg, 1537 mmol), REFEEEER FHEE 10 min, AJ51E 70°C FHEE3
Ko HRMKE pH HZE 9 Iidi, FICMROBEER =R, &IFENME, T8, T BBt
53] 270mg FEE A4, #74 HPLC Hl#& 55 HEY 58, HGREE (109mg, 205 99%), Wik
24%.

LCMS [M+H]+=470. 1HNMR (400 MHz, DMSO-d6) 8 10.18 (s, 1H), 8.39 (dd, J = 24.5, 7.3 Hz, 1H),
8.01 —7.83 (m, 2H), 7.41 — 7.28 (m, 1H), 6.82 (dd, J= 7.1, 1.6 Hz, 1H), 3.79 — 3.71 (m, 1H), 3.61 (1, J=9.8
Hz, 2H), 3.52 (s, 3H), 3.46 (dd, J = 7.5, 2.8 Hz, 1H), 3.20 (m, 2.8 Hz, 1H), 3.10 — 2.93 (m, 2H), 2.77 (s, 1H),
2.51 (s, 1H), 2.35 (s, 3H).

SEHEp 59

F 0 o
o Al
O
U/ on SV Wat
F 59-2

-
& Na2CO3,DMF,MeCN,90°C
N
2~0  s50-1
o\
F
N =N |
S | co.Et S N7 N—__COOH
F
o
LiOH,MeOH, THF <\
T,
N
=0
o)\ ] 59-3 0"\ 59

B (1) (S)-2-((2-(4-2 2 W e 22E-2,6- — JR AR 52k )-7- FR S B I - [ 1,2-a] HEL P - 3- 32 ) FF 2 ) MG 4
PR R S ) 4%

182



WO 2020/135771 PCT/CN2019/129382

=N NH
Y
SN H,
F
o
-
2~0 5941
o\

BAGRY, BHEW6 (800 mg, 1.88 mmol), HE4H (51 mg, 0.94 mmol) FTHEE (8 mL)
H, BRSWHEER . RPN NHCLE R (152 mg, 2.80 mmol), FiREHFLSR . FIRRIRRER
SOATR (10mL) 77 PH=8, JEREE 12 468, —SH L Q0mLX3) |, SIHAHHE, 1
A ERK (20 mL X 2) Pk, KGRI T4, Tk 4i13 20 i RAE 59-1 F1, BRE A (760 mg ).
LC-MS [M+H]":444.

I (2 (S)-2-((2-(4-(4-(1-( L AR FRFE) PR TH J5)- L H-R -2 -5k )-2, 6~ 2K Jk)-7- HF S - [ 1,2-a L
P -3~ 5k ) P 5 ) el -4 FFY 23 PP

N

NN
QW \]\Ew
G F

o)\ci 593

EAGY, KPR 59-1 (800mg, 1.80mmol), 1- (2-R M) IFF -1 5RFR LK (329 mg,
1.4 mmol) ¥AF NN-HEFEERE (8 mL), IMABEREL (360 mg, 3.6 mmol), 70 CHiFEILH.
kK (BomL) Bk, “&FE (Q0mLX3) FEE, AIFAHM, WAEHK Q0mLX2) K, I
KGR AN THR, ot DRV S REIRCHE IE 474 35 (3 30 IR 59-3, HEaE k(600 mg, U 57%). LC-
MS [M +H]":580.

B (3) (S)-1-(2-(3,5-— Fil-d-(3-((4-(FFV A B 5 ) S -2 ) Y ) 7- Y IR I8 31, 2-a P -2 )
) LH-DK -4 TR - R 5

N N N
T L
o F
.
'
B HRAE 59-3 (600 mg, 1.1 mmol) Y& FPUERLI (4 mL) FKHE QmL) F, 0 CF, 7
INEEMHER (1.5mL, 3M), EE=REHHE3h. AFIEER (AN) #Y pH=4, K4 EH3FHE

ER (450 mg), Fdh. B 50 mg fl&Eigaith, H2EEH 59, AEEAE (4.6mg).
LC-MS [M +HJ": 552, 1H NMR (400 MHz, CDCI3) 5 8.28 (d, J = 8.0 Hz, 1H), 7.47 (s, 1H), 7.30 (d, J

59

=83 Hz 2H), 6.81 (d, ] = 7.7 Hz, 1H), 6.75 (s, 1H)., 4.00 — 3.81 (m, 3H), 3.67 (s, 3H), 3.63 — 3.57 (m, 1H),
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3.45-3.35 (m, 1H), 3.05 — 2.85 (m,, 3H), 2.66 — 2.57 (m, 1H), 2.52 (s, 3H), 1.92 — 1.86 (m, 2H), 1.25 - 1.19

(m, 2H).
SEHEf] 60
E
F =N —
AN NH COOH
NH COOH / NH cone N N A
SN/ N ; &
5 F 60 1 L|OH O
D\PEA HATU, DMFrt THFO C-rt &N
N/ %
o]
o\
3 1\ 60-2 50

B D (S)2-((2-2,6-—F-4-(1-(F R EL) I Ae-1-FIRG L) Z58E)-7- I BE ORI I 1,2-a] WL
ME-3-5k) HIAE) Mnk-4-FR1R F R &
F

=N
Y, NH CO,Me
F o
C
N
-0
o

60-2

FERAMT T, 1-(PEBE)IFFHLE-1-8 8 (104 mg, 0.72mmol) F1 2-(7-(HEIE H = ZME)-
NN, N N-PU FF L RN sl lE (275 mg, 0.72mmol) ¥ T 57K NN-THEEH B2 mL), FiE RN
10 938, MANN-T"RHFEZIE (252mg, 1.95mmol) FIFEIE 3-1 (200mg, 0.48mmol), =K
MR, A (20 mL), ZBRZEREEE (20mLx 3), &HANM, WAEIHKEE (30 mLx 2),
ToKBRERAN T, AT, 320 5 & RO, 2P EE 60-2, JyAEE A (100
mg, 5% 51.3%). LC-MS: [M +H]'=543.7,

WIE (2) (S)-2-((2-(2,6- ZF-4-(1-(FFEBREE) TR bic- 1 - FF o fi ) 2 2 )- 7- R BRI I [1,2-a L -
3-358) P 5 ) -4 3R R 11 i 5

E

>\ =N
NH COOH
SN
F fs)

o)

<\N

~q

o\

60

HHEME 60-2 (100 mg, 0.18mmol) ¥ T PUEMEN (1.5 mL), FINEALEE R (0.18 mL, 3M),
FIRRA Th, RMNEHRE, i IM BB, B8 pH ERN 6, IMAK (10mL), —SEHLEE
B (20mLx3), &IFANAE, MAEHKEE QomL), FGBRETEE, AYAHLIEIFET, 5206
e ERARAEAL, SEIEH 60, HATEER (659 mg, 7 67.6%).

LC-MS: [M +H]" = 529.6. '"H NMR (400 MHz, McOD) : § 8.84 (d, J = 7.1 Hz, 1H), 7.70 (s, 1H), 7.64
(d, J=7.4 Hz, 2H), 7.41 (dd, ] = 7.1, 1.5 Hz, 1H), 4.01-3.97(m, 1H), 3.86-3.74 (m, 2H), 3.70 (s, 3H), 3.69 —
3.65 (m, 1H), 3.39-3.36 (m, 1H), 3.25-3.24 (m, J = 5.2 Hz, 2H), 2.99-2.85 (m, 1H), 2.81-2.67 (m, 1H), 2.65
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(s, 3H), 1.75-1.72 (m, 2H), 1.71-1.68 (m, 2H).
SEHER 61

OH

o )
o “o o O)WO\ CHaN, 0%0\
61-2
HDW /d ) Pd(OAG);. E,O /d O LiOHTHF/H,0
T, T,
° o o~ o o~

611 PPhg, DIAD, THF 513 7 614

A =N
\Q‘l// NH; QD\
F o
° — NH
0 & /
%OH N &1 \C//N NS:SA s -
) p F o
> N —
§ 4 > ¢
o N
-0
\

TFA, DCM

P s HATU, DIEA, DMF, 45°C <\N 61-6
)0
J 1 61
B (1) 1-Q4-HENE) 4-F & 2-0 LR FIRR IR 1K) 1 %

o
o) o~
/

BEEY, 0°CF, A RSB TS (3.00 g, 21.10mmol), (2,4-— F 4 E)* 2 (3.90 g, 23.21mmol)
F=ZEHBE (6.65¢g, 25.33mmol) ¥ T THF (50mL) ', N DIAD (5.12¢, 2533 mmol) ] THF
(Q0mL) ¥, WinseeE, ZEWEEFEMHSA, MAK (60mL) R . LIROBRZER
(40mLX3), &AM, MAEEHAK 4omL) sk, TKGERMTEE, kg, 320000 85
A ENT AR 2Rk 61-3, AMER (45g, 7% 722%). MS[M +Na]'=316.8.

MR (2) 24-THEIREE 1-QQ-F R -2- AR 2 ) BA T PR IR TR 1) ) 46

61-3

| 61-4

FEO0 CTF, |AMyh, mEELS (30mL, 40%aq) 2B 20mL) HFHESER M 1-H
Fe3RHEE-1-TERYEEAL (4.0g, 13.6mmol, &K 50%), 0°C FHEE 15min, HESZE, WL LEGH
M, KGR 72 0CF, AR AR 61-3 (600mg, 2.04 mmol) FIFAHZEL (92mg,
0.41 mmol) ¥R T 2Bk (15mL) o, JEWIN Bl HE P B ZBRER . WNeeE, SHgmE
ZE, 16 he MIANTKFEE (10 mL) KRR, DSIEBCRIERGFIET, R, 2082
Wralifh /3 2 Ek 61-4, TEMRY (520 mg, 773 82.7%). MS [M +Na]+=330.8.
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A (3D 2-(1-(((2,4- — SR FAQ BRI A 22) LR A il 26

61-5

fE0CF, [AFFEE 61-4 (500mg, 1.62mmol) FIPUEILTE (40mL) F7K (10mL) FIEEER
A —KEEEMA (11.9mL, 11.9mmoD). 0°C Ft#: 8ho MIEEEE, FAMERIFE pH=4, A
DCM (20mLX3) %, &IHANAHE, WAEEKESR GomL), HT/KMERM TR, St &
FH YR 61-5, FOMRY (320 mg, F7E 73.2%). MS [M -H|=292.4.

B4 (S)- 2-(2-(4-Q-(1-((A-—HE I BAOIIE) I N ) LB R FE)-2,6- — FATE)-7- 1 5
IR IR [ 1,2~ TEL A -3 -5k ) FF ) e R -4 - 522 22 Y s 1 T 45

BALY, 7E2 FrH A4 61-5 (300 mg, 1.02 mmol) f¥) DMF (5 mL)& I DIEA (527
mg, 4.08 mmol), HATU (466 mg, 1.22 mmol), 45°C RHELEF/NEJE, [A1i% 5 b in A Ak 3-1
(213 mg, 0.51 mmoD), 45°CF## 18h )5, FIEZE=ER, MAK (10mL), HEA (10mLX3) %
0, &AM, WAL QomL), FAA/KEEMTE, IieT, M9 R e
B2 R 61-6, HEEOEA (160 mg, 7% 22.6%). MS[M +H]|'=692.7.

IR (5) (S)-1-2-((3,5- = -4-(3-((4-(H R < H AR PR > ) N Ibk-2 - 52 ) FP ) 7- P KA [ 1,2 -a] L
WE -2- 38 ) JRIE VU FE)-2- Bk FE £ BRI DR IR I 1] 4%

61
FIRTF, FAEAE 61-6 (100 mg, 0.14mmol) I —&H ki 2mL) R FIMA=ZRLE (1mL).
FIRBHE 3h S5 IR, HE RSB S S, FTE RS 61, AEEARQIme, I8F 36.9%).
MS [M +H|'=542.7.
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1H NMR (400 MHz, CDCI3) & 10.44 (brs, 1H), 8.51 (d, ] = 7.0 Hz, 1H), 7.96 (s, 1H), 7.43 (d, T = 11.1

Hz, 2H), 7.09 (d, J = 6.7 Hz, 1H). 4.10 - 3.75 (m, 3H), 3.69 (s, 3H), 3.65-3.61(m, 1H), 3.45 - 3.35 (m, 1H),
3.05 - 2.85 (m, 3H), 2.76-2.68 (m, 1H), 2.58 (s, 3H), 1.39 (s, 2H), 0.94 (s, 2H).
S 62

R FH SR 44 Wil ik Tl %5 3. LC-MS: [M +H]" = 464.2.,

SR 63
N R F, 05 O~
s N/ B o o AN o~ \O/
F A g SN N-/ /
{’ 63-1 o F _ NaOHH0 N
N NaH,CuBr, 1,4-dioxane, 100°C QN E‘OH t DIPEA HATU,DMF, it
D)Z;O\ o Q62

63

A (1) (S)-2-(2-(4-(HN IR — 2 1)-2,6- — A HE)-7-F %"*%#[1,2-31] ﬂtt”/i"-?a-%) FH 2 ) e -4
PR R ) ) 5

HHRAE 2-7 (300mg, 0.62mmol), 13- ZFEH —FREE (200mg, 1.24mmol) FRILILET (180
mg, 1.24mmoD) ¥ T 1,4- 5753 Gmb) 1, FEERSHR T, A S B 60%ME I (55mg,
1.36mmol), 100 ‘CKH 10 /M, RMEWH)E, IERNZFR, K 20mL) #FX, HZSRPLER
Q0mLx3), &HAHME, WAEHEAK QomL) Wik, MRETER, TREHAVAEEEIET,
H %

mhAE ik, S 2IREE 63-2, NFEAMHIRY (230 mg, WHE 66%). LC-MS: [M+H]+=560.2.

HIR(2) (S)-2-(3,5- ZF-4-G-((4-(FFEFREL) Mbh-2-8) FFL)-7-FR Lk e 31, 2-a] kg -2-58) 2§
&) IR

Z>=N -~ _OH
s N—Z hig
0
o F
-
)

63-3

KM 63-2 (210 mg, 0.38mmol) & T /K ZEE (1.5mL) 1, A 3M S8 ANIATR (45 mg,
1.14mmol), FESM 1 /M, JRNEHIE, I IM RIERERIEBORY PH N 6, Ik (GmL), —4&
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HREZERL (20mLx3), &AM, FAWMEHAKE Qoml), HMEREETE, KA YT EIEET,
Katifh, B3R 63-3, EEMRY (140 mg, W% 77%). LC-MS: [M +H]+=460.2.

BT (3) (S)-2-((2-(4--F FE-2-3FE 2. H)-2,6- G A L) 7- F FE KMk [ 1, 2-a | HEL mE -3 -2 ) P 22k )AL i
-4-F R R ] %

N
o)\o\ 63
R, AR 63-3 (70mg, 0.15mmol) A1 2-(7-H % I = ZUe)-N N, N' NP1 H £ R
NFEEREE (87 mg, 0.23mmol) ¥ T NN-"HEFERE (2mL) F, ZEEXM 10 4%, 1A NN-
FHHEZIE (60mg, 0.46mmol) IS % (10mg, 0.19mmol), ZIRARLEIN 2 /NN, Fr Mgk
J&, Ak (20mL), ZRRZFEEERL (30mLx3), &IFAHUAH, WHEHK GomL) ¥k, KGR
B, TERER AN T, Mg eilkait, [S2E6EM 63, HAEE A (10.5mg,
FREE15%) 6
LC-MS: [M+H]+=459.2, 'HNMR (400 MHz, CDCI3): 88.60 (brs, 1H), 7.97 (brs, 1H), 7.67-7.62 (brs,

|

1H), 7.27-7.08 (m, 3H), 6.50 (brs, 1H), 4.08-3.78 (m, 4H), 3.73 (s, 3H), 3.71-3.58 (m, 2H), 3.45-3.37 (m, 1H),
3.07-3.03 (m, 2H), 3.00-2.92 (m, 1H), 2.77-2.69 (m, 1H), 2.62 (s, 3H).

SEHER] 64
R F
N
\Cf// o ay AN
N o s N7 I
F F
C HoN— o
—_———
N DIPEA,HATU,DMF it N
)\0 64-1
o o)\ 8 &4

I (1) (S)-2-((2-(4-Q2- KL 2-FAC 2 HE)-2,6-— F A IE)-7- T LW B [ 1,2-a] b Mg -3- 58 ) HF )y
Wk -4 P I P TG ) o 5
F

ARG 63-3 (459 mg, 1lmmol) ¥&T 10ml JL/KZEH, BN HxSO4 (0.Immol) , JHFAZE[H
Wi, TLC M B R, 5 RMLTERUE, MK FERES ST pH 2=, SRR, AGHA] EA 1L,
AP TR MgSOs T4, 138, BUERSS 2R 64-1 (036, UWH 74%), LC-MS: [M +H]
=488.2,

B (2) (S)-2-(Q2-(4-Q-(F REEI)-2-F M 2 H)-2,6- A IE)-7-H FEBKMEIF[1,2-a] I nE-3-5E) FF
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5 ) -4 F 2 Y 1
F

N
O)\o\ 64

FERSMAES T, HHMEME 64-1 (70mg, 0.15mmol) 1 2-(7-fBEIE 3 = ZUME)-N,N, N, N'- 1] Ff 5 i
NEBERREE (87mg, 0.23mmol) ¥ T NN-ZHERFEHZ 2mL) o, Fii/MN 10min, JIA NN-—
FHNHEKE (60mg, 0.46mmol) FIHZMHIUAMRIAR (1M) (0.1mL, 0.15mmol), =i 4k4L % M
2h, REZHE, 7k 20mL), 2R FEZEA (30mLx3), &AM, AMAE K (30mLx3),
TR T, TR A VU I HIE T, 43 20005 R %, H2EW 64, At
E A (17.2mg, 77% 24%).

LC-MS: [M+H]" =473.2. 1H NMR (400 MHz, CDCI3): 88.59 (brs, 1H), 7.92 (s, 1H), 7.55 (brs, 1H),
7.19(d,J =7.4 Hz 1H), 7.08 (d, ] = 8.1 Hz, 2H), 4.10- 3.90 (m, 3H), 3.86-3.78 (m, 1H), 3.73 (s, 3H), 3.73-
3.65 (m, 2H), 3.46 -3.35 (m, 1H), 3.08-3.02 (m, 2H), 3.00-2.90 (m, 1H), 2.85 (s, 3H), 2.76-2.70 (m, 1H), 2.62
(s, 3H).

Sk 65

KL 63 Wil s TH %153, LC-MS: [M +H]" = 485.2,
LR 66

66

R SRt 63 Ml ik Tl %5 3. LC-MS: [M +H]" = 499.3.
LR 67
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F CN BocHN __Ree
1 T| OEt ,EtMgBr
\iP( ) e ZD%C 30 min (Boc), 20 NaH Mel L,
2) BF3-Et,0,11,3h Et;N,DCM,rt E[I)VI(F:H DMF.THF,-78°C
671

674

N ) -8 R AV
Q N —boe N H
»G o NH; \O/ Y
| N \@( SN N

_) 677 N 1.5 o

E BocN S r
o] HCl{g)/EtOH o]
OH CuCl, Cu(CF3S03),,toluene,85°C-rt <\N DCM (\
N
67-5 <0 678 =0
o o}
\ \ 67
Y /
ot 25 e
Q . o 0”113 &
N (g)/EtOH & N
J=p DCM N DIPEA, DCM =0
o 0
)4 14 67-6 Ner7
B (1) 1-(3,5- 5 A5 A - 1-Fz 1 il %
H>N
F
67-2

¥ 3,5-—FATIE (10.0g, 71.89mmol) FEKMRILFAEE (27.0g, 95.00mmol) ¥4 T~ HIARUT A
B (120mL), BALRY, FTF 20°CIMAZIERMLEE (BM EAELEEF, 55mL, 165.35mmol), i%if
&R 30 04, IIAZ=FALH 2B (IRE 46.5%, 44¢, 143.78mmol), EE R 3 /M, JIA 3M
M EEACIAW (72mL, 215.67mmol), i3, WEHINAK (100mL), —FHHEFER (150mL X3),
EIFAEN, MRS KBRS (100mLX2), F/KBERETIE, AVAEIEIEET, /53005
KRN AL B R A 67-2, HEOMRY (2g, 1 16.6%), MS [M +H]=170.0.

BB Q) (1-(3,5- 9 AHE)PR T 220y ik RO T B 1l

BocHN
F

67-3

KPR 67-2 (2.0g, 11.83mmoD) & T /K& H L (20mL), Z RS, MMAZBE T
B (39¢g, 17.75mmol) M=Z}% (2.4 g, 23.67mmol), FEEHiTA. MAK (50mL), 5 HFEZER
(50mL), MAEEHAKESRAIAE (50 mLX2), ToKBERMTHEE, SIEIFET, 5 30H S ERAE
RN R E AR 67-3, FIAEE (640mg, W 18.08%). MS [M +H]['=269.9.
ABR () (1-(3,5- AT ) TR ) (P ) i PR A T TR PO 1 4%
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_fee

67-4

BAGRY, BHRHEE 67-3 (620mg, 230mmol) & T /K NN-THEFEE (SmL), MAZLL
B (& 60%, 138mg, 3.45mmol), FRM 30 408F, MATEF L (720mg, 5.07mmol) J5, 40°C
SR 1 /NS o HIADKZK (20 mL) WK, ZBROBEFEE (20mLX 20, &IHANAHE, MRk
(20 mL X2), Jo/KBREREA 1, JIRIENET, 520 Rk SRR JE AT A5 2 s 674, e
& (260mg, WHE 40%). MS [M +H]'=283.9.

PR (4) (1-(3,5- F-4- F L L R ) P P 2 ) (Y ) U 22 R L T R ) )

Boc&

OH
67-5

BAMEY, BPE4E 674 (260mg, 0.92mmol) ¥ T T/KPIEMNE (SmL), -78°Cihn — 5F %
FAEH QM BT IUEMRF, 0.6mL, 1.10mmol) 52X J5, -78CM 1 /M, HIATK NN-—Fi %
FBERZ (67mg, 0.92mmol), 4REESS 30 434h, SM45 oG M MAN SALEE A K, FIKEE (20
mL) ZERZEERER Q0mLX2), &AM, WARIEH KSR (20mLX2), TKEERM T, TE
HIET, HEERAENT A S B PR 67-5, AEEAE (250 mg, YL 85%). MS [M+H]'=311.9.

HIE (5) (S)-2-2 K FE NIy 1l 2%

7
o

N
H

67-6
s FplEE 1-4 (200 mg, 0.95mmol) ¥ TH/K =&k (3mL), 0CIIALIRZEEER (33%,
0.5mL), FEKN 1NN, RMNTEEE, T, H2HEE67-6, 230 mg K, FHEMR, MS[M
+H]"=120.0.
IR (6) (S)-2-Z MDA -2 1% FA G ) 1) 4%

a”
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B HEAE 67-6 (230mg i, 0.95mmol) FINN-"RFEZIE (1.1g, 8.51mmol) HF LK™
G (3mL), WK, ZERHMEFERFE (180mg, 1.90mmol), FEMTEMSE, 0°'CRE 1 /I,
RNEEFE, IIAK (15mL), ZAFHRER (20mLX3), &IFaHM, WKL, KR
BT, REIERE T, EEIRRE 67-7 M, eI (160 mg). MS [M +H]=169.7.

IR (T (S)2-((2-(A-(1-((BUT A EEBRAL ) Jk ) ZU ) IA P 2% )-2,6- — F AT )-7- Y WK G 1,2-a] L
I -3 ) 256 e -4 -E82 T Y T 1 1 45

F
N =N \N—Boc

ERAMET N, BHEME 67-5 (250mg, 0.80mmol), 4-HZMIE-2-% (87mg, 0.80mmol), (S)-
2-Z RGN -4- SRR R (136 mg, 0.80 mmol), &ALTA (24 mg, 0.24 mmol) =55 FF b Bl 4
(II) (87mg, 0.24mmol) FTHHIAR (3mL), 7E85°C FKEL 10 4340 /5, A NN-ZH I ZFifZ

(0.1mL), 85°C /L 5 /M, FRERRNIGR . dIEE, ERMAK (20mL), Z&PLHEEER (30mL
X3), EIFAHM, MASHAKER (30 mLX2), KGR T, ST, S0
HENT 405 ) R ER 67-8, FEOMRY (150 mg, WFE 32.6%). MS [M +H]'=570.8.

BB (8) (S)-2-((2-(2,6-—F-4-(1-(FF = )31 Y ) AC FE)-7- B K - [ 1,2-a ] AL BiE -3 -3 ) FHY )

bR~ -2 2 Y T 1 ) 25

¥ FplEA 67-8 (150mg, 0.26mmol) ¥ T /K & ki 3mL), 0'CHIARLIR ZFEHEHR (33%,
0.5 mL), FEEKMN 1 /NI, RMNFTELERT, IMAZEF AR (30 mL) FHEARREME (10
mL), #ikE 5 8RR, AHUHIKEER TR, WIRRYE, 132085 & AR, [Eaw
67, A (55.4mg, 7% 43.5%), MS[M +H]['=470.8.

1H NMR (400 MHz, MeOD) & 8.85 (d,J = 7.1 Hz, 1H), 7.73 (s, 1H), 7.59 (d, ] = 8.4 Hz, 2H), 7.41 (d, J
=7.0 Hz, 1H), 4.02 - 3.93(m, 1H), 3.87 —3.73 (m, 2H), 3.70 (s, 3H), 3.69 —3.62 (m, 1H), 3.39 — 3.35 (m, 1H),
3.28 — 3.23(m, 2H), 2.99 — 2.85 (m, 1H), 2.75 (s, 3H), 2.74 — 2.66 (m, 1H), 2.65 (s, 3H), 1.61 — 1.54(m,
2H),1.52 — 1.46 (m, 2H).

SEHEp] 68
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E
_N o} F
Ao ] 9 7 4/
> N o s N/ N /
1) 1N HCl,acetone
Boc-N 0 1) K;CO3, DMF
fa] 2)H30+
A 68-0 2) NaéCOS, &N

/
)k - )\ o]
Vi \Cr V4
__ 0 U/ Fs DIPEAMe:NH; N
2,6-Lutidine,
68-3 68

IR (1) (S)-2-((2-(2,6- - Ff-4- FF B AR FE)-7- F SR IR MR 1 2-a AL g -3 -3 ) B 228 ) R -4 B 7 R 1 174 1)

68-1

B (R)-2-((2-(4-(1,3- =R J A -2- i )-2- 2K 5 )-7- HR B0k e [ 1,2-a] L i -3- 5 ) Y Y -4 FR R AL T
fis (2.0g, 4.0 mmoD) ¥ THE (15mL) FFEZE 0 C, MINMEEE (IN, 5mbL), RS E=ER,
GREEREFE 4h, IINRAIBRERAIATR (8 mL) Y477 PH=8, 0 CF, WM& M (0.45g, 4.8 mmol),
FE O°C REREEARFE 1 /N o MK (S0mL), —5HHE (60mLX3) FEH, HIFANUH, WRIEEHK
(100 mLX2) B AU, ToKBRRAT5, R A SR E 05, SRR 68-1,
E{R (770 mg, W 46%). LC-MS [M +H]* =430,

BIE (2) (S)-2-((2-(2,6-  F-4-(2,2,2- = F-1-F2 £ ) IR HE)-7- H LBk e 3 [ 1,2-a] Mt i -3- 32 ) R 6 nehy
M- - FFY 2 R T 1 ) 2%

E

=N OH
Y
N Fs
F
¢
N /
)0
o]
68-2

BAGRY, KB 68-1 (100mg, 0.23mmol) ¥4 T NN- " HEHFEIZ (2mL), JIABRERM (16
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mg, 0.11mmol) /&, WIN=FMAE=HEREL (50mg, 0.30mmol), FiRHLE 4h, KFIMA HCI (2
mL, 2N), ZFEMAEHK. WAK 20mL), —FEHHE (15mLX3) FEH, &HAHAE, wAEH
K (Q0mLX2) PN, KGR, IR SRR 2T 8, S2IPREk 68-2, H
ER (80 mg, UWH 69%). LC-MS: [M+H"=500.

I (3) (S)-2-((2-(2,6- —5-4-(2,2,2- =5 1 -((= 50T 3 B L) S ) 238 ) )-7- FRJE R 3 [ 1,2-a)
HEE -3 ) Y 2 ) A o -4 FF 722 75 £ i 5

=N OTf
Y
N Fs
F
(o]
<\ N
o
(o]
68-3

KA, KHREAE 68-2 (80mg, 0.16 mmol) FI 2,6-—FHMEIE (34mg, 0.32mmol) 3T =4
Fe Gml) 1, BFRZ 0 C, M=% PEERET (81 mg, 029 mmol) JE4REEHHE 1he B R BIH
W5, B2IPEE 68-3, FREE (100 mg), M EEH T —H. LC-MS: [M+H"= 632,

B (4) (S)-2-((2-(2,6- 50 -4-(2,2,2- =55 -1-(FF G 3E) 2, 56) 2 58)-7- F R KM 3 1, 2-a] Mk e -3 -3 R
R ) -4 Y 22 T T 7 1) %

AN HN—

o]
3
(o]
[®)
68

AR 68-3 (100mg, 0.16 mmol) T NN-—FHE LI (62mg, 0.48mmol) AT VUL (2
mL), MIAHRZVUEIRER (1mL, 2N), FAMRY, FiR#HE 2he K 20mL) K, —&H
Ft (10mLX3) ZH, AIFAHU, MWAEHAK (Q0mLX2) ¥k, TR TR, kg, &l
#HEOGEAEEEW 68, A (183 mg, WH 22%), HN=HLME. LC-MS: [M +H|' =
513.

"H NMR (400 MHz, CDCI3) 6 8.58 (d, J = 6.9 Hz, 1H), 7.95 (s, 1H), 7.37 (d, J = 8.1 Hz, 2H), 7.16 (d, J
=7.0 Hz, 1H), 6.56 (brs, 2H), 4.62 — 4.52 (m, 1H), 4.14 —3.77 (m, 3H), 3.72(s, 3H), 3.71 —3.65 (m, 1H), 3.46
—3.36 (m, 1H),3.12 - 3.11 (m, 2H), 2.01 — 2.88 (m, 1H), 2.78 — 2.68 (m, 1H), 2.61 (s, GH).

L] 69
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0
i A
NN o//é
SN~ Br \’<
¢ 69-1
—_—
{ n-Bui, THF, -78 °C
N
=0
o

2-7

CHjl, NaH
0-rt, DMF, 3 h

HCI.EtOH, rt
DCM, rt

IR (1) (29)-2-((2-(4-G-((B-T 25 B I 225 < LR Pt > ) 2 2 M T 3R-3-28)-2,6- ok Ak )-7-F 2
IR A [ 1, 2-a] HEk P -3- 355 ) FF 36 ) P b -4 - S22 B Y T

=N a
Vi
S o
¢ s
{ o
N
J=~o0

69-2

BEMYT, KEFEME 2-7 (300mg, 0.63mmol) HTPIAMN (5mL), TUKFENE, -78°CiH
INIET A (0.32mL, 0.76mmol), JMNNSEHE)GE, KB 15 704F, SRJSHIN 2-FF 5:-N-(F T IA-3-14E)
PbE-2-AEERZ (121 mg, 0.69 mmol) FIPUSUKME (1 mL) ¥k, -78°CAREE N 3h J5, HAISEML
BKEW 2mL) WK, K (20 mL) ik, ZERAEE (20 mLx2) ZH, &IFAHAME, BAmaHhK
(15mLx2) ¥, TKBERGTEE, ik, MR Eai, 530 69-2, frE &
(60 mg, 4LF 70%, WZH 12%). ESI-MS [M +H]" :576.7.

HIE (2 (28)-2-((2-(4-B-((FL- T W Bt I < WRA B> ) 56 & 5L RE T 3R-3-4)-2,6- /A H)-
7-FP LKW [ 1,2-a] ik -3~ ) FF L ) 1 -4 - SR R

BEGA T, HHEE 69-2 (60 mg, 0.10 mmol) ¥ T A NN-—FFEEFEZ (1 mL), ¥KK
W, IMNEALAN (10 mg, 0.25mmol) J5, #tHk 0.5h J5, WAL (21 mg, 0.15 mmol) K
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N,N-ZHEEFIEERZ (0.5 mL) ¥R, 0°CIM 3h, B RBREIAKAK (15mL) ', ZFZE (15
mL x2) L, SIFAH, WHEHK (10 mLx3) ¥R, BREATIE, ik, HRHEA
b, BEIREME 69-3, FEOEAE (50mg, Z0E 70%, W% 57%). ESI-MS [M +H]" : 590.8.

B (3) (S)-2-((2-(2,6- = F-4-(3-(FF B RE | A -3- ) 2 Jk )- 7- FF B BRI I [1,2-a M -3 Y
D -4 T P

{,

(o]
\

69

B HEE 69-3 (50mg, 0.085mmol) FT & HF AL (1.5mL) H, 0°C FRMENE/ LEHER (0.1

mL, 0.40 mmol), #HkE 15 408k, FIAUKK (10 mL) &, FAWABIRESNHE pH=8, & F L

(10mLx2), &IHAHA, WAEEEK (10 mL) ek, JoKBEBRN TR, amRgs, HH 5 m R
HI %G BN RET AW 69, HOFEE (6.4mg, % 15.6%). ESI-MS [M+H]": 486.8.

"H NMR (400 MHz, CDCI3) 6 8.26 (d, J = 7.0 Hz, 1H), 7.50 (s, 1H), 5 7.20 (d, J = 8.5 Hz, 2H), 6.74 (d,
J=62Hz, 1H), 4.93 (d, ] = 6.7 Hz, 2H), 4.82 (d, ] = 6.7 Hz, 2H), 3.98 -3.80 (m, 3H), 3.70 (s, 3H), 3.64 -
3.60 (m, 1H), 3.47 —3.36 (m, 1H), 3.10 — 2.97 (m, 2H), 2.97 - 2.86 (m, 1H), 2.65 (dd, J = 13.1, 10.7 Hz, 1H),
2.47 (s, 3H), 2.35 (s, 3H).

SEiER] 70
NN " N
\C,\,r/ o
C
e

70
KA LR 63 Wil & s AT %153, LC-MS: [M +H]" = 4733,
e 71
(S)-2-((2-(2,6- Z Jo-4-(WE T IR-3-FE G FE ) A B )-7- HF FE IR I I [1,2-a UEE M -3- 5 ) P 255 Rl mpf-4 - JR R P
Bk il %
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o
Cs,C05,BINAP,Pd2(dba) Q
Tol80°8 ° N

20
O \

2-7 71

FHE]4& 2-7 (40 mg, 0.08 mmol), 3-5F 2434 T % (7mg, 0.096 mmol), #RER4E (78 mg, 0.24mmol),
SRR 4 (7mg, 0.008mmol) AN 11362522 X —# B (10mg, 0.016mmol) i&FTFK
2K SmL) wh, EAEEST 80°CRp 16 /N, whigheT, B2, 2 &S3omtm &k,

BEkE 71, AGEE (25mg, 77F 62.5%). MS [M+H]|'=473.1,

1H NMR (400 MHz, d6-DMSO) & 8.35 (d, J = 7.0 Hz, 1H), 7.30 (s, 1H), 7.15 (d, J = 6.5 Hz, 1H), 6.78
(dd, T=7.1,1.6 Hz, 1H), 6.27 (d, ] = 10.6 Hz, 2H), 4.88 (t, ] = 6.5 Hz, 2H), 4.61 (dt, ] = 13.1, 6.7 Hz, 1H),
4.44 (td, T = 6.1, 2.1 Hz, 2H), 373 - 3.64 (m, 3H), 3.56 (s, 3H), 3.51 - 3.45 (m, 1H), 3.25 (dt, J=11.7, 2.6 Hz

1H), 3.04 - 2.92 (m, 2H), 2.90 - 2.77 (m, 1H), 2.60 - 2.46 (m, 1H), 2.36 (s, 3H).
Skt 72

E

=N
s N/ N: o
0o F Z >l
C,
o0
72
SR SEHf] 25 & OE T RIS 3. LC-MS: [M +H]" =517.1.
e 73
.
A~ N
N / N; °
o} F ZE
-
o0

SR S 25 & OE T RIS 3. LC-MS: [M +H]" =501.2.
S 74

F
\N/ NH
o) =
e

7

(o]
74
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R SRt 25 il ik Tl %5 3. LC-MS: [M +H]" = 483.3.

Sl 75

2-((2-(2,6- — Fh-d-((PU SR MR -3 - 5L ) & ) AR AR )-7- HY ZR IR e S [1,2-a] M g -3- 25 ) R 26 ) A I -4 52 1 HPY
Bk i %

- U/ 3

~N
F

[} <\

Cs,C03,BINAP,Pd2(dba)

QN Tol 80°C °
2-q 0

o] \
27 75

BAGY,  KBHREE 2-7 (50mg, 0.10mmol) & T HHK (SmL), MMABESRI-3-1% (11mg, 0.12
mmol) , TRERHE (98mg, 0.30mmol), =(Z -FEENEN M (9mg, 0.0l mmol), (+-)-2,2-(=HK
BEEHE)-1,1-6 255 (13mg, 0.02mmol), 80 CHIHI R 1 BRI i IR ] 4 (1 4 245 24k
AW 75, AtEE (147 mg, Y% 30.0%). LC-MS: [M +H]" =487.1.

1H NMR (400 MHz, MeOD) & 8.47 (d, J = 6.8 Hz, 1H), 7.38 (s, 1H), 6.95 (d, ] = 6.5 Hz, 1H), 6.37 (d, J
=10.9 Hz, 2H). 4.19 — 4.08 (m, 1H), 4.99 — 3.95 (m, 2H), 3.90 — 3.78 (m, 4H), 3.77 — 3.73 (m, 1H), 3.68 (s,
3H), 3.62 —3.57 (m, 1H), 3.43 — 3.36 (m, 1H), 3.14 — 3.03 (m, 2H), 2.97 — 2.85 (m, 1H), 2.72 — 2.62 (m, 1H),
2.49 (s, 3H), 2.38 — 2.28 (m, 1H), 1.98 — 1.88 (m, 1H).

SR 76

(S)- 2-((2-(2,6- — -4-((VU -2 H- Lk M -4 -5 ) 2k ) 2 ) - 7- FPY AR BRI S 1, 2-a Mok i -3 - 8 ) Y 27 ) i -4 -
FRIR P G I #5

o o U/ @

s N-7/
¢
o
QN Cs,C0, BINAP Pd(dba);
pu Tol, 80°C
0
o \

76
2-7

BAMRY, KRR 2-7 (80mg, 0.17mmol) HF T H K (SmL), KIKIIA VIS -2H-MLR-4-FZ (21
mg, 0.20mmol), WERH: (166 mg, 0.51 mmol), = (= FRAHFE) = (16 mg, 0.017 mmol) FI(+/-)-
2,2 T (TEEFEREIE)-1,1- 625 (21 mg, 0.034mmol), 80 CHEFEIR .. UKL 5 = LA 4
EABEEIRE 76, ACEER (51.9mg, WF 58.8%). LC-MS: [M +H]" =501.2.

1H NMR (400 MHz, DMSO) & 8.36 (d, J = 7.0 Hz, 1H), 7.31 (s, 1H), 6.80 (d, J = 6.6 Hz, 1H), 6.41 —
6.34 (m, 1H), 638 (d, J = 11.0 Hz, 2H), 3.91 — 3.85 (m, 2H), 3.75 — 3.63 (m, 3H), 3.56 (s, 3H), 3.55 - 3.41
(m, 4H),3.32 - 3.22 (m, 1H), 3.05 - 2.92 (m, 2H), 2.90 — 2.76 (m, 1H), 2.62 - 2.50 m, 1H), 2.38 (s, 3H), 1.94
—1.86 (m, 2H), 1.45 — 1.34 (m, 2H).
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SEHf] 77

E
\©4N
NH
N7 \j_/{o
F
C NH,
N
=0

77

SR SEfR] 25 Il & OE T RIS 3. LC-MS: [M +H]" =502.2.
ST 78

KR Lt 25 Wil iE T %153, LC-MS: [M +H]" = 485.2,

SEjER] 79

(28)-2-((2-(2,6- = Fi-4-((3-BR I IR R L YR I ) K 56 )-7- SRR K e 5 [1,2-a WEE T -3- 355 ) Y 226 ) A -4 3%
22 R ik

o] AN =N NH4</V'/O
9 ~
2 F

o]
AICl3 <

N

=0
\ 79

B, H AR 3-1 (60.0mg, 0.14 mmol) ¥ T3 /%-2-/&H(3 mL), IMAJ/K =S4 (1175
mg, 1.15mmol), i NN 18h, k4, bt o e M ) 5 i b0 88, VR TR 2146E90 79,
HEE A (29.7mg, WK 42%). LC-MS: [M +H]" = 4993,

1H NMR (400 MHz, CDCI3) & 8.21 (brs, 1H), 7.46 (brs, 1H), 6.70 (brs, 1H), 6.27 (d, ] = 9.9 Hz, 2H),
4.17 - 4.08 (m, 1H), 4.00 — 3.76 (m, 3H), 3.70 (s, 3H), 3.64 — 3.56 (m, 1H), 3.47 — 3.36 (m, 1H), 3.02 - 2.97
(m, 2H), 2.94 — 2.85 (m, 1H), 2.75 (dd, J = 18.2, 6.5 Hz, 1H), 2.64 (dd, J=13.1, 10.7 Hz, 1H), 2.56 — 2.48 (m,
1H), 2.44 (s, 3H), 2.39 — 2.32 (m, 1H), 2.30 — 2.22 (m, 1H), 2.12 = 2.00 (m, 2H).

?&Eﬁ{ﬁﬂ 80

F
=N
U/ U/ @ N~ =o
F
80 1 Dess Martin C
DCM t1h N
=0

C5,C05,BINAP,Pd,(dba),
\ 2.7 toluene,80°C,overnight 80-2 o \ 80
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IR (1) (S)-2-((2-(2,6- 5 -4-((4-F 230 O AL Y& L) 2K AE)-7- B ZL K [ 1,2-a PEE E -3- 22 ) FF 2 )y
TWh-4-F2 % P B A 1) 2%

F
=N
T OO
F
0
Ly
J-o 802
N

BAMEY, B EAE 2-7 (200 mg, 0.42mmol) HTIAKFHE (3 mL), I 4-FHIFCE (58
mg, 0.50mmol), BEEHE (407mg, 1.25mmol), 1,1-BEZE-22'-X — K% (52mg, 0.084mmol) F1=(""
TSR 8 (40mg, 0.043mmol), 80 C/REIEH. RMAH)E, WA BN, LIk, RN
K (20mL), “EFEEER (30mLX3), &IFANME, MAEHAKELSE GomL), KRN TLE,
AU IE I HE T, 45 IR AL JZ 475 2 A 80-2, 3R (150mg, Y% 70%). LC-MS:
[M+H]" =514.8,

IR (2D (8)-2-((2-(2,6- - F-4-((4-HRFEFN TR )R FE) A HE)-7- TP AL DKL I [1,2-a] b BE -3 -3 ) FF k)
IR -4-F2 R FF B

ﬁ‘}%@u{ﬁ
<
o)'\O

80

BAMEY, KRR 80-2 (150mg, 0.29mmol) HFF K -EF K QmL), IMABM-ZTH
1655 (185 mg, 0.44 mmol), FERJM 1h, MAK (20 mL), “FEF R (20 mLX3), &HAH
H, AR Q0mL), GREREITAE, IR, 1520k RO ) il o B Al 1S
kA 80, HTE A (202 mg, 7% 20.3%). LC-MS: [M +H]" =512.8.

'"H NMR (400 MHz, MeOD) & 8.82 — 8.78 (m, 1H), 7.65 —7.64 (m, 1H), 7.38 — 7.36 (m, 1H), 6.53 (d, J
=11.7 Hz, 1H), 6.46 — 6.41 (m, 1H), 3.98 — 3.95 (m, 1H), 3.92 — 3.75 (m, 3H), 3.70 (s, 3H), 3.39 — 3.35 (m,
1H), 3.25 — 3.18 (m, 2H), 2.99 — 2.90 (m, 1H), 2.80 — 2.72 (m, 1H), 2.63 (s, 3H), 2.59 —2.55 (m, 1H), 2.48 —
2.44 (m, 1H), 2.34 —2.29 (m, 1H), 1.97 — 1.95 (m, 2H), 1.86 — 1.49 (m, 4H).

SEHEf 81

((29)-2-((2-(4-((1,1- = 2 5L U SR BE Iy -3- 8 VB 3k )-2,6- A3 )-7- FR SE R e 11,2 -a L g -3- 32 ) FR 38E)
Wl -4~ 722 5 1 1 %
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R o]
o) o)
O %
N ¥ el 2N ,Qg/
= // & HZN—O N/ N
N . F
0 F &
& N
=0
[

Cs,C03,BINAP,Pd,(dba)s
N Tol, 80°C
/~0
o] \
2.7 81

BAGEY, BHREME 2-7 (80 mg, 0.16 mmol), 3-ZIEPUEMENY 1,1- —FALAERELE (43 mg,
0.24 mmol), BREZHE (217mg, 0.64mmol) , 1,1-BEZE-2.2- X K (21mg, 0.03mmol), — (IR
FE) 4 (15mg, 0.02mmol) ¥ THZE (3mL), M#AZE 80 CidK. MEE=HE, HK 20mL)
WK, ZEHE (15mLX3) ZEH, SHFAHUAE, MAEEEK (15mL) Bk, KERMTEE, d%
WA w BRI & g5, S24EY 81, HAREK (324mg, F 36%), LC-MS: [M +H]

=535.1.

'H NMR (400 MHz, CDCI3) & 8.26 (s, 1H), 7.55 (d, J = 7.4 Hz, 1H), 6.77 (d, ] = 6.9 Hz, 1H), 6.27 (d, J
=9.8 Hz, 2H), 4.37 — 4.30 (m, 1H), 4.01 — 3.79 (m, 3H), 3.70 (s, 3H), 3.63 — 3.56 (m, 1H), 3.55-3.48 (m, 1H),
3.45 —3.32 (m, 2H), 3.25 — 3.16 (m, 1H), 3.13 — 3.05 (m, 1H), 3.03— 2.86 (m, 3H), 2.67 — 2.62 (m, 2H), 2.46

(s, 3H), 2.45 - 2.36 (m, 1H).

SEjER 82
€,
=0
\ 82

SR SEHf] 25 It & OE T RIS 3. LC-MS: [M +H]" =571.2.

St 83
,:
N
T
F 0
o
)
N
=<0
o
' 83

KA SR 25 P& A TRl 2. LC-MS: [M +H]" = 541.3.
ST 84

201



WO 2020/135771 PCT/CN2019/129382

SR St 25 Fl & E T RIS 3. LC-MS: [M +H]" =521.2.

ST 85
F, o F F
=N o Z =N A~ =N
“ N/ NH, 0O < N/ NH 0 " NS NH
| 85-1 LiOH,THF, H,0 COH
F F o o— F o
o —_— o B °
(\ DCM, DIEA i <\
s} o) o)
o \ o
34 85-2 .

B (1) (S)-2-((2-(4-FFE-2,6- " FR K FE)-7-H FE KM [ 1,2-a] L0 -3- 55 ) B 2586) 1 Ik -4 - PR 188 H R 11
il %

.
N
NH o
Ly
¢
85-2
FREME 3-1 (80mg, 0.19mmol) I RJHEZERE (74mg, 0.57mmol) T & H . (10mL)
L BERZE 0°C, TN 4-(EALH)ARR FEE (75mg, 0.38mmol) H “HEH LA (02mL). =i
120 J5, ARG (10mL) Fk, A& EK (10mL) ¥k, AVAEHTKERATE, Jik,
IRGEASHE o FE R T R 2 AT 40 15 2 R R4 85-2, 1 K (100 mg, U 49% ). MS [M +H]'=579.2.
IR (2) (S)-4-((3,5- ZH-4-G-((4-(T iR =< FP AU B AL > ) M Ik -2- 358 ) FHY I )-7- FE R DK 1, 2-a] L g -
2582 kYR Y I 2 R 1 4%

Y/ NH
x-N CO,H
F 15
€,
-
g
85

B HE4E 85-2 (50mg, 0.09mmol) ¥FTVIEAMKM (SmL) A7k (ImL) #, MMA—KEEEML
(22 mg, 0.55 mmol), FER#H: 1he KBTEAE AR (AN) 7 pHE 4~5. g+, 13204
i, G RGBT i AS BE Y 85, IEER (35mg, FFE 59%). MS [M +H['=565.2.
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1H NMR (400 MHz, d6-DMSO) & 13.24 (s, 1H), 10.84 (s, 1H), 8.42 (d, J = 6.9 Hz, 1H), 8.10 (q, I = 7.0
Hz, 4H), 7.69 (d, J = 9.9 Hz, 2H), 7.35 (s, 1H), 6.83 (d, J = 7.1 Hz, 1H), 3.77 — 3.59 (m, 3H), 3.56 (s, 3H),
3.52-3.46 (m, 1H), 3.30 — 3.22 (m, 1H), 3.08 — 3.00 (m, 2H), 2.90 — 7.74 (m, 1H), 2.60 - 2.48 (m, 1H), 2.39
(s, 3H).
SEHaf 86
.

O
NH
aGaltad
F o] —
O
Ly
<o
o}

\ 86

SR SEHf] 25 It & OnE T RIS 3. LC-MS: [M +H]" =522.2.
Lt 87

=N "
\@ ) NH
o) O)_\\
I
o
o

\ e7

SR SEHfe] 25 Fl & OE T RIS 3. LC-MS: [M +H]" =471.2.

ST 88
\G/Jj - :;% COOH
Cy
J=o

o
\
88

KH LY 25 Wil s T %53, LC-MS: [M +H]" = 513.3,

SR 89

(S)-2-((2-(4-(1-FAIE IR A -1 - 34 BE R U S < 2 R B >)-2,6- AR 36 )-7- BRIk e 3 1,2-a] L
g -3- 25k ) HH 32 ) A -4 - ?Az@xEF'@aE’Jﬁ?'

F
=N
T W )y
F o]
O
DIPEA, HATU,DMF,rt <\
N
o

)\O\ 3.1 )’\o

0O '\ B89

FERSEF T, -8 ETFE-1-R8 (52mg, 0.47mmol) 1 2-(7-H & 3 =& M)-N,N,N'N'- /1
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R IR /S SRS (180 mg, 0.47 mmol) VAT /K NN-ZHEREHE (2 mL), =R 10 7347,
BIANN-T—FHEEZNE (162 mg, 1.25mmol) FHF4E 3-1 (130 mg, 0.31mmol), FifKFIR,
IAZK (20mL), I ZBROBRAER (30mL x3), &IFANAE, WHETK (30mLx3) Hik, LK
B, IEIRIET, ARG, s RS, BEREW 89, NAGERE (358 mg, YUE
23%),

LC-MS: [M +H]'=510.6. 1H NMR (400 MHz, MeOD) : 68.83 (d,J = 7.1 Hz, 1H), 7.69 (s, 1H), 7.67
(d, J=10.1 Hz, 2H), 7.40 (dd, J=7.1, 1.5 Hz, 1H), 3.98 (d, J = 12.8 Hz, 1H), 3.83 (d, J = 13.6 Hz, 1H), 3.76
(d, =92 Hz, 1H), 3.70 (s, 3H), 3.70 — 3.65 (m, 1H), 3.37 — 3.34 (m, 1H), 3.24 (d, J = 5.3 Hz, 2H), 3.00 —
2.85 (m, 1H), 280 — 2.67 (m, 1H), 2.64 (s, 3H), 1.81 — 1.76 (m, 2H), 1.75 — 1.70 (m, 2H).

L] 90

T NHJ@@'
G
O/\Qo
\ 90
SR SEHfR 25 & OE T RIS 3. LC-MS: [M +H]" =517.2.
SEHER] 91

E
N o
U p, NH—{  COOH
F
o
{,
o

o
A
91

R SR 25 il ik Tl %5 3. LC-MS: [M +H]" = 5454,
S 92

E
N — o}
\Q‘?—QNHQO‘DH
F
o
-
o

| 92

R S 25 Fth & JET RIS 3. LC-MS: [M +H]" =531.2.
SEER] 93
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F
AN o]
F
ol
€,
o

Q
\
93

SR SEHfs 25 Fl & E T RIS 3. LC-MS: [M +H]" =531.4.

SR 94
= NO,
o o @ NO, “ "
NaN;, DMF, 80°C o N N
YN%E—, SN . PAIC, Hy, MeOH Y % Syl 44 PAIC, H,
e e N o™ (e
941 94.2 943 EtsN, EtOH, reflux N ous
Boc
F
Zor Nz o -
o i Ti oy Ti
N F o947 N HN—  HoEA_
[o] —_—
&’S’ NaHSOs, DMF,100°C { E13N DCM
N
{ N N
94-6 Boc 94-8 H 94-9
Boc %
]

94

BB (D (R)-2-(B 5 2E) -4 3R AT R ) 46

o C‘Q
Ho

H(R)- 2-(IR F A MBIR-4- 2T ST 1 (1.0 g, 3.58 mmol) ¥ T NN-“FEREZ (3mL) 1, hn
SR (700 mg, 10.75 mmol), JHEZ 90°C K& 8 /Mifo HXRZE=R, MK (40mL) WK, LK
CBREERL (20mL x3), &HAVARE, AWM EIK A5mLx2) ¥k, KB TE, K25
AREN S, SR8 94-2, AGFEAE (738 mg, 3 92%). LC-MS: [M+H]" = 243.2.

LB (2D (S)- 2-(AHE 2 -4 SRR AT R i 6

o N//\o

Y \/K,NHZ

'
94-3

Hr R4k 94-2 (738 mg, 3.05 mmol) & T HEF (10 mL) /1, T AJREEGREILF] (200mg,  10%w/w),
BAEAR, FRN 250, W3, RFEESDIPELE 94-3, KEEMIRY (580 mg, 1K 82%). LC-
MS: [M +H]" =217.2.

B (3D (S)-2-(((5-HFE-3- Ty LM 0 -2- 56 )20 56 ) P 366 )R b4 - PR U T T8 P o 2%

94-2
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SN NH
0
<\(
4-5
oC

s)
N
B
¥ AR 94-3 (580 mg, 2.68 mmol) FT ZEE (10 mL) . I A 2-5-5-F &-3-mE e (509
mg, 2.95mmol) M =7ZJ% (895mg, 8.84 mmol), NIFEIFR 24 /N, FET¥k%E )5 FHHENT 8 (PE/EA
=4/1), 153 bEEk94-5, HEOEE (710 mg, U 75%). LC-MS: [M +H]" =353.1.
B (4) (S)-2-(((3-ZFE-5-F LML W -2- J26 ) 3 ) H 226 ) e b -4 ER R AL T T Kl 7%

SN NH
o)
o
N
B
B HRME 94-5 (326 mg, 0.96 mmol) AR LBR 2.5 (20 mL), IMAJE AR HEALFT (50 mg, 10%w/w),

WANEA, FEMEE 250, SRR R 94-6, HOE K (266 mg, 10E 81%). LC-MS: [M
+H]" =323.2.

B (5) (S) 2-((2-(2,6- i -4-(FF B E HE L) R 2L )-6- FR 2:-3H- IR M 5[4, 5-b bk e -3 - 22 ) B 58 ) Hh ik
4R T BRI ) %%

E
N o)
T
SNT N HN—
F
C

N
Boc

9

94-6 ocC

94-8

AR 94-6 (266 mg, 0.82mmol), WHIEEAH (512mg, 4.92mmol), 3,5-—%-4-H Bt HE-N-H
BB (213 mg, 1.07 mmoDl) ¥ T NN-THEHEERZ (8mL) A, JN#ZE 100°C KB 15 he 7%
MSEA ST, FZK (B0mL) KRN, “RFHEER (20mlx3), SHAHAH, ABAEHK GomD)
ek, AN KBRERETH, HRk g5 I ENT 88 (EAD, 133094k 94-8, s (afE A (210
mg, W& 46%). LC-MS: [M+H]" =502.1.

W (6)  (R)-3,5- F-N- i J-4-(6- -3 (U Mf-2- - 5k )- SH- DK e 3[4, 5-b ] MHE -2 ) 2 7
iz (i)
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F
‘ \
SN N HN—
3) F
C

N -
H 94-9

B EAE 94-8(210 mg, 0.52 mmoD) ¥4 T ZIE Z B4 mL)H, AN E LR Z BB (1mL, 4ND,
FURPHE 2.5 h, WRGEZ GBI 94-9 g, WEEAE (222mg), MM EEAT F—%. LC-
MS: [M+H]" = 402.1.

BIR () (S)- 2-((2(2,6- - Fi-4-( TP R ZUIE T ) 7K Ak )-6- TP A -3 H- WKL 3[4, 5-b L Mg -3 - 328 ) FF k)
IR -4-FR R TP R A ] %

E
N /o)
T
SNTN NH
E /
¢

N

o

o) \ 94

YRR 94-9 (222 mg, 0.52 mmol) FF /K ZEHFH (10 mL) 1, IMAZZHE (157 mg,
1.56mmol), EAMAH T, FEZE 0°C, WMAFRHFNE (59mg, 0.62mmol), KB 3h 5, —FHH
MikE (20mL), FZK (20mL)> #E&, KAHA S LR (15mL = 2), KAHPUEE I, ToKERBRM
THE, 52 5 s &4, S214E% 94, AGREE (64 mg, W% 27%). LC-MS: [M
+H]" = 460.8.

'H NMR (400 MHz, CDCls) :5 8.39 (s, 1H), 8.03 (s, 1H), 7.56 (brs, 2H), 7.02 (brs, 1H), 4.50 -4.41 (m,
1H), 4.25- 4.15 (m, 1H), 4.12-3.96 (m, 1H), 3.85- 3.65 (m, 5H), 3.65-3.55 (m, 1H), 3.30-3.20 (m, 1H), 3.07
(s, 3H), 2.85-2.70 (m, 1H), 2.57 (s, 3H), 2.56 -2.46(m, 1H).

K] 95
E
AN
\@‘/ P NH COOH
° F o
G
c{)%o

95

R S 25 Fth & O ET RIS 3. LC-MS: [M +H]" = 543.3.
SEHER] 96
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NC
E
=N
\N/ NH

a

96

o

KR L 25 Wil s T %53, LC-MS: [M +H]" = 5243,

SEHEp] 97

(S)-2-((2-(2,6- -4~ T A B P B R T - 1 - FPY bt Mg J ) A8 28 )-7- Y R R M 31, 2-a | ML g -3- 5 )- FPY )
Pl -4~ FF 5 P 1 1) %

U 5§ g Uf@ﬂé
97 1
DIPEA HATU, DMF, it
N

S

31 97

RAGES T, BEK97-1 (3lmg, 0.22mmol) FT 2-(7-fBFUH 3 = ZUHE)-N NN N'- /U F L iR 7~ 41
WEFREE (82mg, 0.22mmol) & T LK NN-T“HEHEE (1.0mL), =K 10 758, MIANN-=
[ ZIE (75mg, 0.58mmol) FIHEEAE 3-1 (60mg, 0.14mmol), K MiFHK, MAK (20mL)
WRBL, R CHRZER (20mLx 3), &HAHUAH, HWAEHKSER (30mLx2), JToKGRBRITLE,
AU IEIFIET 15205 B AL, SRREM 97, NEEEE (11.7mg, /% 15%). LC-
MS: [M +H]" = 543.7.

"H NMR (400 MHz, MeOD) & 8.84 (d, J="7.1 Hz, 1H), 7.70 (s, 1H), 7.64 (d, J = 10.1 Hz, 2H), 7.41 (dd,
J=7.1,1.4 Hz, 1H), 4.01 —3.97 (m, 1H), 3.85 — 3.82(m, 1H), 3.80 (s, 3H), 3.78 — 3.71 (m, 2H), 3.70 (s, 3H),
3.39 —3.35 (m, 1H), 3.28 — 3.21 (m, 2H), 2.98 — 2.90 (m, 1H), 2.80 —2.70 (m, 1H), 2.65 (s, 3H), 1.71 — 1.64
(m, 4H).

SEHEH] 98

2 S 5 B 7T A5 2] . LC-MS: [M +H]" = 4842,
SEH 99
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A =N Po
. N_7Z N
F

O
Ly
<o
Q

99

BG5S BIHI& T IFEAT R R 2], LC-MS: [M +H]" =485 3.
e 100

R o
€
O)to
\ 100
SIS 5 B & 7T R %49 2], LC-MS: [M +H]" =483 4.
SEtf 101
F

o)
=N
N N

F
0

.
Yo

o]

\ 101

SIS 5 B & AT R %49 2], LC-MS: [M +H]" = 485.2.
SEREH 102

et 103
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2 SR 15 1 & T iET R85 2. LC-MS: [M +H]" =472.5.

S 104
R F,
AN =N = <N
F NaNj, NH,Cl F
o ——————> o
Q DMF, 100°C (
N N
O)‘D\ C</\§o
5 104

BAEY 6 (540 mg, 1.27 mmol) ¥ T DMF (15mL) 1, JIAREET, I NaN; (247.7mg,
3.81mmol) 1 NH4Cl (271mg, 5.08mmol), ZZMETHEZE 100C)5, WA B. LCMS fill, EoRER
SR8 A MK IE RIS, FUF EA BB, 400 A HURF I JEK BB B 185 » iEHV8 745 KL & 200mg .
FLi 22 prep-HPLC #il %72 8, T /52146 104, KAGER (54.1mg, 4 95.03%).

LCMS[M+H]+=470.10, 1HNMR (400 MHz,CD30D) & 8.81(d,J=7.2Hz, 1H),7.96 (m, 2H), 7.69
(s, 1H), 7.36(dd, J = 1.2 Hz,7.2 Hz, 1H), 4.01 (m, 1H), 3.85 (m, 1H), 3.73 (m, 2H), 3.68 (s, 3H), 3.37 (m, 1H),
3.26 (m, 2H), 2.92 (br, 1H), 2.75 (m, 1H), 2.64 (s, 3H).

B2 7 B T PAT %49 2], LC-MS: [M +H]" = 547.2.
S 106
.

i
T 4
O
<,
&9

106
S 38 I & O E AT I3 3. LC-MS: [M +H]" =497 .4,
SEHEf] 107
(S)-1-(3,5- 5 -4-(3-((4-(HE TG 5 < HR A 3¢ o) Mo Wbk -2 5 ) WY 60 )- 7 BT R 00 e 32 [1,2-a] M P -2- 36 ) 2
HE)- TH-IK -4 -SRI 1 26

E
E COH
N — /YCOZEI \Cf’j T
- o N \=N
U/ N\ / N\;N NaOH,MeOH p
——
I o
o C
C N
N ~q

o 3\ 5 107
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A% 51 (30 mg, 0.06 mmol) FEHEALH (7 mg, 0.30 mmol) FTHEE (2mL) fizk (1
mbL) o, IR 1N FHREERIR (IND 7T pH {E7E 4~5 Al [RBMR BT, 7320,
e B % (R A A 2ULE Y 107, B (10mg, 7% 33%). MS [M +H]*=512.1.

1H NMR (400 MHz, d6-DMSO) 5 8.56 (brs, 1H), 8.44 (d, J = 5.0 Hz, 1H), 7.89 (brs, 1H), 7.37
(brs, 1H), 6.84 (d, J = 6.3 Hz, 1H), 3.74 - 3.60 (m, 3H), 3.56 (s, 3H), 3.51 - 3.45 (m, 1H), 3.26 — 3.21
(m, 1H), 3.10 — 2.98 (m, 2H), 2.88 — 2.75 (m, 1H), 2.60 - 2.48 (m, 1H), 2.38 (s, 3H).

SLjEf] 108

o)§O
\ 108
S 50 I & ONE T RIS 3. LC-MS: [M +H]" =526.2.
SEHER] 109
(S)-2-((2-(2,6-— Fi-4-(4- =5 T AE-1H WK MR- 1 -5 ) 208 25 )-7- T B Ibf M 1, 2-a] FEE P -3- 62 ) FP 268 ) -4~

R B 1
V?f@ L0, eres
U(OAC)2,Py,CH,CN, 60°C Q
)‘o

17-2 g\ 109

¥ AR 17-2 (130mg, 0.25 mmol), 4-(= % 2E)-1H-BkM (40mg, 0.3mmol), EEEZ% (67mg,
0.37mmol), MLIE (39mg, 0.5mmol) BT ZME 2mL) w, M#HF) 60 CRMNEIH, MFEIIEIR,
K (10mL) #ks, “HMWEEEER (10mL x3), &IFAPUAHE, MAEEK (10mL x2) HiFk, JoK6R
FRANTIRE, RS, M SRR %, B2EW 109, HAGEE (13mg, Y% 9%).

LC-MS: [M+H[" = 536.4. 'HNMR (400 MHz, CDCI3) :5 8.29 (d,J = 7.3 Hz, 1H), 7.99 (s, 1H), 7.70 (s,
1H), 7.61 (s, 1H), 7.19 (d, = 7.2 Hz, 1H), 6.83 (d, J = 7.0 Hz, 1H), 4.10 — 3.80 (m, 3H), 3.71 (s, 3H), 3.65 —
3.57 (m, 1H), 3.46 —3.35 (m,1H), 3.09 — 2.95 (m, 3H), 2.70 — 2.62 (m,1H), 2.49 (s, 3H).

SEHEf 110

(S)-2-((2-(4-(4-Z 5 H B -1 H-K -1 -0k )-2,6- R Jk )-7- FF DKM I (1, 2-a] FEE BE -3- 22K ) FY 6 ) Rl -
4-FR1 BRI 1 %
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o}
A N=N ) N/Qj/ﬂ\OH R i
\Q“// =N an h/ﬁ)\ Nz
SN~ =N
C F HATU,DIEA,NH,CI,DMF o F
4~
\

e

107 110

(@)

¥AEP 107 (30 mg, 0.06 mmol), HATU (34 mg, 0.09 mmol) Al NN-"FHHEZ M (23 mg,
0.18 mmoD)¥& T~ NN-Z HEHEE (2mL), ZEMHP: Smin /5, IATKENE (10 mg, 0.18 mmol),
FIEBHFE The MAEHAK (15 mL) %K, ZRIEEFER (10 mLX2), &HFAVAR, KRBT
1, ILIEAGE, SRR AL EAT AL S A 110, AEER (28mg, % 83%). LC-MS:

[M+H]" = 511.1.

1H NMR (400 MHz, MEOD) & 8.43 (d, J = 7.2 Hz, 1H), 8.36 (d, J = 1.3 Hz, 1H), 8.27 (d. J = 1.3 Hz,
1H), 7.62 (d, J = 8.1 Hz, 2H), 7.37 (s, 1H), 6.90 (dd, J = 7.1, 1.6 Hz, 1H), 3.89 — 3.76 (m, 3H), 3.67 (s, 3H),
3.63—3.58 (m, 1H), 3.41 — 3.35 (m, 1H), 3.16 — 3.10 (m, 2H), 2.98 — 2.82 (m, 1H), 2.72 — 2.58 (m, 1H), 2.48

(s, 3H).
SEHER] 11

]
NN = NH;
F
O
¢,
J=o
(o}

111

SENEY 5 BRI PTH %45 2], MS [M +H]'= 4833,
Sl 112

F
N . OCHs
F
O
&
o
2

112

SHENEYD S BT THI B 2] . MS [M +H]'=498.2,

SEHER 113
F
A =N =~/ ~COOH
s N/ NVN
F
o
-
o%o
\
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ZENEY 5 BIH% 7T &E 2. MS [M +H]" =552.2.

SR 114

(S)-2-(3,5- G -4-(3-((4-(FF AU B 5 YU M2 - 35 ) Y 35K )-7- FR L DK [ 1,2-a] ML -2- ) PR L) BBk 4- R
T Py

. NH,
ocN o \@/)\, — 9 /ow)\/OH
N NH;, \\ 1)1NHCI cator SN NS 0 Ha \C“‘r/ N
N / F —_—
0
cucelng UGF:S0a), 2)N 18,603, Boc,0 & 1)K,G03, AcNMe;
o 0 N\ 2)CBrCl;, DBU
1141 114-2 Boc 1143 Boc 1144

E
\Cr/N o i \O'// U/ N ]YOH
TFADCM & c” o7
s N/ Nj\ffo\ . o
_ NaOHMeOH

[
° F o DIEADCM
i 1146
114!
N 5 O)\O

114

HIE (1) (R)-2-((2-(4-(1,3- BB ZIR-2-F5)-2 6- 5 FRFE)-7-HF ZL BRI F[1,2-a] ML BE -3-F5 ) FF A5 ) R Ik
AR T BRI ) %%

= /N Oj
s N7/ o
F
Boc—~pN
/o)
s 114-2

B 4-(1,3-TMERIA-2-35)-2,6- “HRAF)EE (600mg, 2.8mmol), 4-FFEMIE-2-fF (302.8mg, 2.8
mmol), (S)--2-Z ML I-4- LT B (595mg, 2.8mmol), FMWITH] (84mg, 0.84mmol), =3
H iR (304mg, 0.84 mmol) ¥ THZEAH (10mL). 85 CRHFE30 408k, Ml NN-ZH X7,
Btz (0.1mL), 85°C NHHEIR. WERYE, Hr=SEH Zait. 520 EME 114-2, FEEFE K
(12g, % 5536%). MS[M +H]" =516.2.

B (2) (S)-2-((2-(2,6- -4~ FF Bt BL 2Rk )-7- FF Bk I [ 1,2-a L 5 -3 - ) Y ) s -4 -2 0 T
T i) 4

Boc  114-3

FET, BPREE 1142 (1.2g, 233mmol) VA TABN (10mL) 1, MMAFEER (10mL, IN),
TR, FERMNTERE, MMANMRITRER VAR T pH {E4 8-9, FIIA BOC-BREF (766 mg, 3.5
mmoL), FRHF: She 8 LERQOmLx3)ZEHL, &IFAHA, MAEHAKEE (20mL), FAHIKE
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BT, 1 BRI GE, K = R RE IR AL IE AT A4k, o 45 21 AR 114-3, PE A EE (563 mg, 722 51.3%).
MS [M +H] =471.2.

BYE (3D (S)-2-((2-(2,6- — Fo-4-(4-( T i < P SR B > WAL -2 - B ) R 6L )-7- FP LK M 5 1,2 L M -
3-55) B ) M k-4 FR R R T R I 2%

F
A~ N o
/o) F o
s
Boc 1144
AR, EHEME 114-3 (495 mg, 1.05 mmol) AT NN- " HEZ B (4mL) AR
(28)-2-F H-3- PRI TR (163mg, 1.05 mmol), FEMREF (290 mg, 2.10 mmol), ZEEHHE 18
NI o K RMNTRAEIE 0°C, MINR=EFHE (625 mg, 3.15 mmol) Al 1,8- 5 IBE-IA[5.4.01—
W-7-0% (480 mg, 3.15mmol), 0°C 4k&EHE 2h 5, =iEBFE 24 /B, JIIAK Q0mL) #K,
M B 20 mLx3) ZEH, SHANAME, KB TE, Sl HidEdmERsZiadt. 5
FFEME 114-4, EOEE (231 mg, 7 37.2%). MS [M+H] =569.2.
LI (4) (S)-2-(3,5- - F-4-(7- H F-3-(Neh Whf-2- 5 FR YK [ 1,2-a MEE i -2- J2 ) 2 i B L -4 - 2 T
AR 1 %

F
N/ N
S “j\r"\
o F 0o
QN 114-5

H

HEE 114-4 (231, 0.4l mmoD) T G WA (4mL), MA=MLEE (1mL), =iF FHH:
2h, BURRGET, “HEMEE GomL) MR, HiHE NEERMAMEARRERVER (20mL), 4
B, AR SRR Q0mL), &IFANUE, MAEEK QomL) Bk, JEAKBERN TR,
T, SEPEE 114-5, KEOEE (195 mg, 2% 97.6%). MS [M +H]+=469.1.

W (5) (S)-2-((2-(2,6- F-4-(4-(FF B HE < F U0 A > e M -2 - ) 2R A )- 7 FRY LR 5[ 1,2-a | MK BE -
3- 35k ) B 5 ) N -4 9 P2 P T P ol

E
or 9
N\
N % N:L O
[e) o]
<\N
PN 114-6

8

BEEY, 7 0CF, ¥ EE 1145 (150 mg, 0.30 mmol) F1 P Z &R (160 mg,
1.20 mmol) T DCM (10 mL), ¥k 10 4%k, FMINEFMRFEE (34 mg, 0.36 mmol), HINsEHE
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G, RBL2 /NI, BET, RS REERIR ENT i . 2R Rk 114-6, AR (110 mg, 1%
66.7%). MS [M +H]'=527.1,

B (6) 2-[3,5- ZH-4-(3-{[(2S)-4-(TP i < H S B > Wbk -2k | FPY k- 7- R R DK A - [1,2-a ik
ME-2-56) 2K 5 -1, 3-BEME- AR BRI il 2%

HrEME 114-6 (80mg, 0.15mmol) F T HEQ mL), MMAEEHAE(1.5mL, IN). FiE RN
2 /NI, FERER AT pH=5, 455 EVAR R & ik 5, H34kA 114, AR (33 mg, K
& 40%). LC-MS [M +H]" =513.1.

1H NMR (400 MHz, DMSO) 813.24 (brs,1H), 8.9 (s, 1H), 8.47 (d,J =7.1 Hz, 1H), 7.81 (d, ] =7.5
Hz, 2H), 7.39 (s, 1H), 6.88 (d, ] = 7.0 Hz, 1H), 3.82 —3.73 (m, 1H), 3.69 — 3.60 (m, 2H), 3.56 (s, 3H), 3.49
(s, 1H), 3.27 —3.18 (m, 1H), 3.14 —3.00 (m, 2H), 2.87 — 2.75 (m, 1H), 2.55 — 2.45 (m, 1H), 2.40 (s, 3H).

K 115

22 S 114 BT THI %15 2] . LC-MS: [M+H]" = 493.2.
SEHEH 116
.

116
S 114 1] &7 5T H 4158 LC-MS: [M+H]" = 493.2,
SKHEf] 117
(S)-2-((2-(2,6- TR -4-(4-(2- FR FE T 55 -2- F5 )- | H-IK WA - 1 - JE ) 2 ) 7- Y R R IR 1, 2-a Wi g -3- 55 ) Y
)y -4 -2 T R TR 1 ) 2%
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R N
R OH
evSoYeas SOl
~ N Vi =N CH3MgBr ¢
_—
0
o F THF &
C ;&
N
o]
)‘o o\
o\

51 117

&Y 51 (30mg, 0.06mmol) T VIEME (2mL) H, FAMRY, VK, FhnH R
M IE R (3M, 0.06 mL, 0.18 mmol), M5E/5Eim#H: 1 /NS o R A VAN ) sl B i
Ko [P EFERET AR, i@ Romt & i g, SE0Em 117, AaEE (Smg, 7
F 17%). MS [M +H]=526.1.

1H NMR (400 MHz, d6-DMSO) & 8.43 (d, = 7.0 Hz, 1H), 8.38 (d, ] = 1.2 Hz, 1H), 7.73 (d, ] = 8.8 Hz,
2H), 7.71 (d, J = 1.4 Hz, 1H), 7.36 (s, 1H), 6.85 (dd, J = 7.1, 1.5 Hz, 1H), 4.84 (s, 1H), 3.78 - 3.60 (m, 3H),
3.56 (s, 3H), 3.52 - 3.46 (m, 1H), 3.29 — 3.21 (m, 1H), 3.08 — 3.02 (m, 2H), 2.90 — 2.75 (m, 1H), 2.60 - 2.46
(m, 1H), 2.39 (s, 3H), 1.45 (s, 6H).

S 114 1] &7 T 4158 MS [M +H]"=525.2.

SEHEH 119
E R
) 0 \G//N 0‘
\Q“// \N]\fro\ N \Njw{/OH
o i 0 MeM 0 -
gCl, THF
G — L
o)\? 114-6 C{/\’to 119

(S)-2-((2-(2,6- - F-4-(4- (2-FR A F=-2- ) TG M -2 - R ) 2 5k )- 7- B DRI S [1,2-] L i -3 -2 ) P 6 ) A
-4- F R HP T 1) 4%

FRIE4E 114-6 (150mg, 0.29 mmol) EA VAT (8 mL) 1, ##E-20°C, MNP EE (03
mL, 3.0M). IREHH: 4 N, FHADBKE K. %2 5H% 5 SR 24kEY 119, AEFEE (108
mg, WHE 7.1%). LC-MS [M+H]": 527.0.

1H NMR (400 MHz, CDCI3) & 8.43 (d, J = 7.2 Hz, 1H), 7.89 (s, 1H), 7.80 (d, ] = 7.9 Hz, 1H), 7.36 (s,
1H), 6.89 (dd, J = 7.1, 1.5 Hz, 1H), 3.89 — 3.74 (m, 3H), 3.70 (s, 3H), 3.64 — 3.57 (m, 1H), 3.41 — 3.33 (m,
1H), 3.16 — 3.09 (m, 2H), 2.96 — 2.80 (m, 1H), 2.70 — 2.55 (m, 1H), 2.49 (s, 3H), 1.61 (s, 6H).
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St 120

N
£
\
120

B2 10 Wil AT %153, LC-MS: [M+H]" = 4943,
SeHEf 121

SIS 10 W& iE T %153, LC-MS: [M+H]" = 4924,
Syt 122

P AN
\N/ \]

S S 10 B & i T4 2], LC-MS: [M+H]* =473.5.
SEREH 123

FH,C o

NN
\N/ \]

N

ol

&
O)<O
\
123

SIS 10 W& T iE T %153, LC-MS: [M+H]" = 487.1,
SEHEf] 124
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U/ o . T F? " Wﬁ?%}

Cu(OAC)2,Py,MeCN,60°C i

O)\o\ 17-2 )\o

g\ 124 124-2

¥ AR 17-2 (190mg,0.36mmol), 1H-MLME3-FfE (40mg, 0.43mmol), To/KEERRH (98mg,

0.54mmol) FILRE (57mg, 0.72mmol) AT ZfF (3mL) H, JHEZSE 60°C, KNI, #AEHE
FER, FAHE QomL), & TR (20mLx3), SHAUH, HWAEIEK (20mLx2) ¥k,
ToKGRBRAN T, L UBIRaE, KRS = R G & 2, B26EW 124 (Tomg, HEEE) kG
#1242 GGmg, HEOEE), 1E 42%. LC-MS: [M+H]" = 4933,

&4 124: "HNMR (400 MHz, CDCl3)d8.33 (d, ] = 6.0 Hz, 1H), 8.08 (d, J = 2.4 Hz, 1H), 7.70 (brs,
1H), 7.52 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 2.5 Hz, 1H), 6.88 (d, ] = 6.0 Hz, 1H), 4.05-3.76 (m, 3H), 3.71 (s,
3H) 3.66-3.58 (m, 1H), 3.46-3.36 (m, 1H), 3.10-2.83 (m, 3H), 2.70-2.62 (m,1H), 2.51 (s, 3H).

&) 124-2: 1H NMR (400 MHz, CDCls) 6 8.29 (brs,1H), 7.88 (s, 1H), 7.70 — 7.50 (m, 3H), 7.14
(s,1H), 6.83 (brs,1H), 4.08-3.75 (m, 3H), 3.70 (s, 3H), 3.66-3.58 (m, 1H), 3.46-3.36 (m, 1H), 3.10-2.85 (m,
3H), 2.72-2.62 (m,1H), 2.49 (s, 3H).

SEHER 125
F o
=N N+ ~"oH
U/ e \C( & \j ) B,T y .«j
EtOH HZO 100°C THFH,0 <ON)
H 0//\\0\
124 1251

125

AR (1) (S)-3,5- - F-4-(7- F H-3-(MEh bk -2 FF 5 YA P 1, 2-a ] MEE g -2- 32 ) - 1 HL- Lk PR3 -2 8 ) 1)

U/ o
{

N
H

125-1

BAEY) 124 (40mg, 0.08 mmol) E T ZE (2mL) FlK (ImL) 1, MIAEFRLL (13mg,
0.24mmol). ZSMRHT, 100 ‘C/M 12h, BEFIER, W45)5, BHPEAE 125-1 (40mg HH), FHiE
AFF—#. LC-MS: [M+H]" =454.2.

IR (S)-1-(3,5- F-4-(3-((4-(FF LB N k-2 - ik ) FRY B )- 7 F R A [ 1,2-a] ML g -2- ) 2 ) -
TH- L -3 TR P ol
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E o)
A N=N Ne"~0oH
2 N / N =
F
O
£N
0
o\

125

B HEAE 125-1 (40mg, 0.08mmol) FHAAE T VIAMM/AK Qml, 1/1) H, WKKHE, FEnEFR
HlE (10mg, 0.108mmol), FFAEULIR/Z I 1h, MiFhBRIHST PH=4, W4H, I FHIAMET . ik
JEBARE &, B2EAEW 125 (7.6mg, 18%), LC-MS: [M+H]" =512.3.

"H NMR (400 MHz, CDCI3) § 8.28 (d, J = 7.0 Hz, 1H), 7.98 (d, J = 2.1 Hz, 1H), 7.70 (s, 1H), 7.49 (d, J
=8.2 Hz, 2H), 7.07 (d, ] = 2.4 Hz, 1H), 6.81 (d, ] = 7.0 Hz, 1H), 4.06 —3.78 (m, 3H), 3.70 (s, 3H), 3.66 — 3.58
(m, 1H), 3.46 —3.35 (m,1H), 3.05 — 2.85 (m, 3H), 2.70 — 2.62 (m,1H), 2.49 (s, 3H).

&‘Zﬁﬁfﬁﬂ 126

E

U Jovaols
4 U A L e
MeMgBr THF
o]

K;CO3,DMF, 130°C &

q
\ 126-1 0)\0 1262 O N 42

\

HIE (1) (S)-2-((2-(2,6- 5 -4-G-(F B AL < S BRI >)- 1 H-ME M- 1 - 358 ) A< 5 )-7- FF JE R 31,2 -a] 1L
Mg -3 ) PP 2 ) N -4 3522 T3 P T ) 1) 5

o

O)‘ O\ 126-2

BERY (S)-2-((7-H H:-2-(2,4,6- = SR HE )KL [ 1,2-a] Mg -3- 25 ) FF 25 R Bk -4- SR 2 F T (700
mg, 1.67mmol), 3-MLMEFREZHEE (210 mg, 1.67 mmol) FIL/KBRERST (692 mg, 5.00 mmol) AT
-CHEFBE (15mL), 130°CHi#: 4he RMEAHG, V0K (15mL) %K, ZBIBEEER (10
mLx3) L, &IFAHUH, MAEHAK QomL) ¥k, AKBIBRAATEE, kg =R
EATAEZBEME 126-2, HEAEE (300 mg, 45E 80%, 77F 27%). MS [M +H]'=526.2.
B (2) (S)-2-((2-(2,6- —F-4-(3-(Q-FRFE T I5e-2-FL )- 1 H-ME M- 1 - ) A ) -7- LRI 31, 2-a] ML
-3 5k P B el bl -4 352 22 P
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=N =
N7 N=\J-OH
F
C
&2

126

RAMEY, A4 126-2 (150mg, 0.28 mmol) I TPUSAMNEE (SmL), vk, BEIZE0C, |
INAEFEABEEW (BM, 0.3mL, 0.9 mmol), FREFMINREZN 0 C, Hiid: 1h. WRIKIERLEERE (10
mL) OCHERRM, ZBRZERFER (10mLx3) B, &IFAHUHE, WK 5mL) Bk, Tk
R AT, LB A9 BIHL RO & el oy Bk, REAMLEW 126, AEEE (30
mg, 7 17%). MS [M+H]['=525.8.

"H NMR (400 MHz, MEOD): & 8.45 (d, J = 7.0 Hz, 1H), 8.31 (d, J = 2.6 Hz, 1H), 7.67 (d, ] = 8.9 Hz,
2H), 7.39 (s, 1H), 6.93 (d,J = 7.1 Hz, 1H), 6.60 (d, J = 2.6 Hz, 1H), 3.89 - 3.76 (m, 3H), 3.66 (s, 3H), 3.64 —
3.60 (m, 1H), 3.42 - 3.35 (m, 1H),3.16 - 3.11 (m, 2H), 3.00 — 2.85 (m, 1H), 2.71 —2.60 (m, 1H), 2.49 (s,
3H), 1.64 (s, 6H).

SEHEp] 127
Buc
F HN TCT \G/
1272 78 = N_/
= cHo Q’CHO ,,,,, e X HCI(aq)/EtOH
cucl, CU(CFgSO3)z
F 127-3 toluene,85°C-rt
1271 127-4
E
£
N NO, =N ~ N2
F o -7 N/j/ N_/ N/j
N NO, Py s N/ NE = N
7 - c~ o 113 F Fe,NH,CI F
/ N L LN 0
N = °
. <\ EtOH,H,0,refluex <\
o N N
& o o/&o
N 1275 q 1278 \ 127

B (1) 2,6- 5 -4-(4-HH2E -1 H-1HE M- 128025 S F) il 4%
F

_N
LN CHO
2N
127-3

BAGEY, H2.46-=HEFE (2.0g, 12.5mmol) 4-Fi3E-1H-HEME (1.4¢, 12.5mmol) =2
& (3.8g, 37.5mmol) T ZIE (20mL) 1, JFAEG 3 /M. IEZRER, AKX G0mL) &K,
LRTE (30mLx2) 2, &HANAE, MAEHAK (0mLx2) ¥k, KGRI, kg
JE RN R BT B aliik, S HR A4k 127-3, FHOEE (450 me, 1% 14%). LC-MS [M+H]
=254,

BIR (2D (S)- -2-((2-(2,6- ZH-4-(4-F5 55 -1 H-NE -1 - 385) 2 358 )-7- FF FEIK IR - [ 1,2-a WL g -3- 355 ) H 388
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e -4 R IR A T R PO i)

.
o F
& boo

AT, KA 127-3 (450 mg,1.78 mmol), 4-FFFEMEME-2-fZ (192 mg,1.78 mmol), (S)- -2-
CAHPEEGIR-4-FRERCT B (375mg, 1.78mmol), S TEAN (53 mg, 0.53 mmol) FI =3 F efsiFa 4 (11 )
(193 mg, 0.53 mmol) A THIK (5 mL), JI#ZE|85°CJE, #H: 20min, FIIA NN-"HELELE
(0.15mL), 85CHk& M 5h )5, MEEERKIMEHE. HK GomL) #K, “EHE (15mLx3) %
B &AM, MAEEK (15mL) ¥k, TKBREBR T8, IRka 5 AR AL ZT 2 2 4lify,
BEIPEME 127-4, BRI (260 mg, 1K 26%). LC-MS [M +H] = 5552,

I (3) (S)-2-((2~(2,6- — Fi-4-(4-Ti - T H-np M- - J5 ) - 7- R BE I I S [ 1,2 ML i -3 - 58 ) FPY )
AR F o)

R NO
hevaUS el
s N7 N
-
O

N 1275
KRR 127-4 (260 mg, 0.5mmoDl) T =& H 4 (3mL), VKAKBFFREZE 0°C, N 33%M&
WEZEEHEH (AmL), FiEAHE th, RERESEET, G204 127-5, 5 (280mg) BT
T—#. LC-MS [M+H]| =455.2.
IR (4) (S)- 2-((2-(2,6- - F-A-(4-TiF 3k - Y H- I - 1 -3 ) 2 3 )- 7 FR R KR 31,2 - ML i -3- 35k ) HR iy

IR -4 22 T i 1 1

.
\Gél\; N;jNOZ

o F

&N
\ 127-6

BAMRY, KHEE 127-5 (200 mg, 0.44 mmol) T NN-—"F:5% 2% (284 mg, 2.20mmol) &
FEHLE G mL), WOKE, 0°CERREIMEFERFE (50 mg, 0.52 mmol), HHN5THE 5 4K4E i i
lhe AI7K (20mL) YK, Z&EWEE (15mLx3) 2, &IANUHE, MWAEEHK (15mL) #iEk, X
IKERERAN 1, IR IRGE SRR 2T 208, /3B Rk 127-6, BRfaElfk (110mg, 1% 48%). LC-
MS [M +H] =513.3.

'HNMR (400 MHz, CDCI3) 5 8.71 (s, 1H), 8.34 (s, 1H), 8.25 (d, J= 7.1 Hz, 1H), 7.52 — 7.48 (m, 3H),
6.78 (s, 1H), 4.00 — 3.75 (m, 3H), 3.70 (s, 3H), 3.67 - 3.56 (m, 1H), 3.45 — 3.35 (m, 1H), 3.10 — 2.85 (m,3H),
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2.68 —2.60 (m, 1H), 2.47 (s, 3H).
B (5) (S)- 2-((2-(4-(A-F -1 H-ML M- 1 -H5)-2,6- SR ACHL)-7-FF S BRI 31 [ 1,2-a] L BE-3-3) T )
N TR - 45 PR R

F
~ /N == NH
F
O
"
=0
Q
\ 127
BAMAY, EABEME 127-6 (80 mg, 0.15 mmol) AMIAEILE (0.5 mL) T 28 (2ml),
HOFAE] 80°C, MAZHY (44mg, 0.75mmol), HiH: 15 45, WHZEER, SEKRY, HASE
WARH &AL S B ek, BEMEEM 127, AGEA Omg, HHEN 12%). LC-MS [M+H]' =
483.2.
1H NMR (400 MHz, CDCI3) § 8.25 (d, ] = 7.1 Hz, 1H), 7.53 (s, 1H), 7.52 (s, 1H), 7.46 (s, 1H), 7.34 (d,
J=8.7Hz, 2H), 6.76 (d, ] = 7.0 Hz, 1H), 4.00 — 3.75 (m, 3H), 3.69 (s, 3H), 3.66 — 3.56 (m, 1H), 3.45-3.35 (m,
1H), 3.08 — 2.85 (m, 3H), 2.67 — 2.61 (m, 1H), 2.46 (s, 3H).
SEHfl 128

(S)-2-((2-(2,6- — F-4-(4-F2 F=- 1 H- M - 1 - B B8 I8 7 R K I G [1,2-a ] P -3 - 2 ) P ) ) -4 - B2 182
FH B 1 %

Br j \G/
@ ;L
F (? o R | r[ N/
N~ = 1 5
¢ 1282 \
/Ei o AT /
F F Et3N,CH3CN,80°C Cucl, CU(CF3803)2

1284
1281 128-3 toluene,85°C-rt

EDC

E F
AN ﬁ/Br \C//N
N_/ v i SN i B— B
e
_HCl(@)/EtOH { o o7 113 ° 171
" oow o & AcOKPdd Cl
Q 128-5 DIPEA,DCM,0°C N/ 1,4~ dloxage?g() >
.
o
o 128-6
\
F g/i F
=N /T g Z =N Nm/(OH
SN N N/ e
o) H,0, o
<\ THF 1t <\
N N
J=o J=o
2 128-7 A 128

B (1) 4-(4-1R-TH-MEME-1-5)-2,6- — 5K H BRI i) 4%
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F
0 Br
~
\ ‘ol
N
128-3

e 2,4,6-=5 AT (2.0 g, 1249mmol) W TIKLHE 20mL)> o, ERSRS N, A 4-1R
M (1.8g, 12.49mmol) FI=Zf% (3.8g, 37.47mmol), 7£ 80 ‘C N/ 1 /M, MEERE, oA
K (60mL), ZPRZFERZER (80mLx3), &IHFAHUHE, WA KBS (50mLx2), FoAKE R4,
R, SRR A, SRRk 128-3, AAEA (800mg, YWFR 22.2%). MS[M+H] =
2877,

R (2) (S)-2-((2-(4-(4-L-1H-ME M1 -JE)-2,6- — G2 5)-7- H LK I S [ 1,2-a] L g -3 - 22 ) FF 26 ) i
-SRI T BRI %

F
A N=N N
s N N\;k
¢ Br
O
<\N 128-4

EOC

HESEP T, EPREE 128-3 (600 mg, 2.09mmol), 4-H ZEMLME-2-f% (226 mg, 2.09mmol),
(S)- -2-Z BN -4- 2B TS (442 mg, 2.09mmol), ST (62mg, 0.63mmol) 1= 4 H kil
BRAA(IT) (227 mg, 0.63mmol) YA T AW (6mL) 1, 7£85 CF/M 10 4345, M NN-—H
BB (02mL), 85 CRM 5 /NN Z )G, BERGR, KNLAHRE, diE, ERMAK (30mL),
TRFGEER (30mLx3), EHIAHE, WRIEHAKEE (4omL), TOKGRERENTER, diEdkagE, M
dn FRER AR LAY, 92 EI4E 128-4, MR (200 mg, (X% 17%). MS [M +H] =588 8.

IR (3) (S)-2-((2-(4-(4-T5- TH-MEL M- 1-3)-2 6 — G A I )-7- B BLIK I 1, 2-a ML -3- 022 ) HF 2 )1
MR Fy o)

¥ F R 128-4(200 mg, 0.34mmol) ¥+ 4 H bE (2mL) 1, {0 33% LR 2B 7 (0.5mL ),
FERIFINERELE 0 °Cy WSS ER)E, RN 2 /N, 0 AR S A WO TVE VR PH (N 8,
BRI IRETE 0 °C, SAJEMAK (10mL), Z&FH AR (20mLx3), &HAHAE, BRI HKR
Q0mL), KGR, IR, SRR 128-5 4 5, AWK (180 mg). MS [M +H]
=488.7.

BT (4) (S)-2-((2-(4-(4-1R-1H-ME M- 1-3)-2 6- — G AR ) 7- FR LB Mk [ 1, 2-a ML M -3 -3 ) HE 2L )R i
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-4-FR1% H i

AN N/T
N/ ) =
£

o

€y

O)QO 128-6
\

¥ HEAE 128-5 (180mg, 0.34mmol) FINN-"FJHFEZME (143 mg, 1.11mmol) & T S HF 4t
QmL) , FEERSEFT, WNATPBRTE (42mg, 0.44mmol), #HIMINEELE 0 C, WingE
JG, FE0 CRBLT /N, BIAZK (10mL), —EH R (15mLx3), &IFAHUHE, HAEEKEkGR
(20mL), JE/KBRBRA T8, b ks, M & FRER A 41k . 15 2P 4K 128-6, # A fE R (150 mg,
% 81%). MS [M +H]' = 546.7.

6 HHE (5)  (S)-2-((2-(2,6- —F-4-(4-(4,4,5,5- DU H JE-1,3,2- —ETH L3R -2-2)- 1 H- L e 1 - 2 ) 2 ) -
7-FP L BKIE [ 1,2-a] Wk 3-8 FF ) i k-4 -2 R P 1R

e
F
o]
<,
O)to

128-7
\

HERSE T, PHEE 128-6 (150 mg, 0.27mmol) A T K 14-"FAH (2 mL), MA
4444555 5 )\ H-2.2-Br(1,3,2- ZBEH Z3F) (87 mg, 0.34mmol), BEERHT (54 mg, 0.55mmol)
R LK (AR R AL — % 4k &4 (10mg, 0.014mmol), 90 “CJMN 2 /NI, RBMEEHE, WE
I, WoREIEET, SRR EE 128-7 M8, HER (180mg), MS [M+H] = 593.7.

B (6) (S)-2-((2-(2.6- i -4-(4-F2 H- | H-NLMe- 1 - ) R )7 FE SR K J[ 1,2 -] L g -3- ) A )
el -4 T Y

§ OH
T
s N7 N
F
0

G
O)*o
\ 128
KRl 128-7 (180 mg, 0.27mmol) ¥ T-PUEMMR (2mL), WMXEK (0.5mL), =K
1N, OSSR G, R AER AR ER ANIA TR (2 mL) YK, AIAZK (10mL), — 4 FFEEEEL (15mLx
3), EHAEVAR, MmAEHAKRE QomL), K/KERRRATHE, SRS, S m R, 5
FeEH 128, FAEEAE (229mg, & 173%). MS [M +H] =483 8.
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"H NMR (400 MHz, MeOD) & 8.86 (d, ] = 7.1 Hz, 1H), 7.93 (s, 1H), 7.72 (s, 1H), 7.70 (d, J = 9.6 Hz,
2H), 7.50 (s, 1H), 7.42 (dd, T = 7.1, 1.5 Hz, 1H), 4.03 - 4.00 (m, 1H), 3.85 - 3.76 (m, 3H), 3.69 (s, 3H), 3.40 -
3.36 (m, 1H), 3.28 - 3.26 (m, 2H), 2.99 - 2.90 (m, 1H), 2.80 - 2.72 (m, 1H), 2.66 (s, 3H).

SeHf 129

(S)-2-((2-(2,6- —F-4-(4- P - | H-AHL M- 1 - )RR )7 F R M - [ 1,2-a] b g -3 - ) F ) R k-4 -2
i HE i 1 1) %

: N/,\; N;joH \@4,\; < -OCHs

Q
128 \ 128

FA, KB 128 (45 mg, 0.09 mmol) AT NN-T"HEHEE (1 mL), RKIIAGRER
# (36mg, 0.11 mmol) FIFLFLE (20mg, 0.14mmol), =R/ 1h, KMEHRE, IIAK (10mL)
WK, CRROFEFER (15mLx3), SIAHAE, WHEHAKRE (20mLx2), LK, T
T, 15 M & e RS & G, SRHEW 129, AEFEAE (53mg, 7% 11.4%). MS[M
+H]" =497.8.

"H NMR (400 MHz, MeOD) & 8.42 (d, J = 7.0 Hz, 1H), 8.15 (s, 1H), 7.59 (d, J = 9.0 Hz, 2H), 7.56 (s,
1H), 7.35 (s, 1H), 6.88 (dd, J= 7.2 Hz, 1.2 Hz, 1H), 3.86 (s, 3H), 3.86 — 3.76 (m, 3H), 3.66 (s, 3H), 3.63 —
3.58 (m, 1H), 3.42 —3.36 (m, 1H), 3.12 — 3.11(m, 2H), 2.93 — 2.88 (m, 1H), 2.68 — 2.61 (m, 1H), 2.47 (s,

3H).
SKHtEp 130
N
HO.__N ‘ HN I N | N
S N2H4-H20 ¢ Hel __HouEoH Tcl
Z“No,  100°C:3h © to0-canh o EIOHRT. ° ELNOMFRT.
H H
1301 130-2 130-3 < 130-4

—_— E K,CO3,DMSO
R.T.,oln + o) —
o 1 130°C,2h
< 1307 —g ©
126-1
= 0 = 0
Uﬁ@/ o U %
L|DH MeOH
H20 R.T.,aln
N
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B (1) 2-(1H-MEME-3-38) Z B il 2%

130-2

¥ 5-THZEIETE-2-B) (10.0g, 71.38mmol) ¥ T/KEME (50mL) , 100°CFRFH+HE3h, KM
S, TR PEA 130-2 M1, iR (10.0¢). LC-MS[M+H] =140.7,
A (2) 2-(1H-MHEMe-3-0) 2 TR ) il %

| N

H
130-3

ERARTT, FPEAR 130-2 (10 @) JIAZIEEE (100 mL) 1, FHEZE 100°C/EHEE 3h.
SN EEHEET, R EIREE 130-3 F5, LEFEHER (10g), MS[M+H] =127.0.
AW (3) L 2-(1H-MEME-3-35) Z BRG] 4%

N

L,

o]

< 130-4

KPR 130-3 H (100 @) BT LB (15 mL), [FRBAERFPIMANRUE LR (33%,
12.5mb), SRR 3 AN, RN EREIET, 13 200H =209 R 130-4, FREHeR (129D,
MS [M +H]" =155.0.

WRE (4) ZHE 2-(1-= KA B 1H-MEME-3-5) Z BRI 4

) &
™ D)

O

f

¥ R EME 130-4 (12.0 g) $5¥E T 67K DMF (100 mL), HIA =3 HE (20.0 g, 77.42 mmol),

130-5
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=M% (28.8g, 285.5mmol), FRMIIHR, KNMLEH)E, MAK (300mL), ZFEZEEZER (100
mLx3), &P, WAEHARE (150mLx3), KRR TE, S FET, S2HHE 5 H
B, 525 E A 130-5, AOEE (23g, 1% 7.5%). MS [M+H]" =418.8.

P (5) LHE 1-(1- = A0 -1 H-RE M3 R 7 4 - 1- R R TSK 1) 1) %6

/’ 130-6
BAARY, KSR 130-5 (1.0g, 2.52mmol) ¥ T H/KIUERR (20mL), FFIEZ=-78°C, Wl
FWNEEEM (24mL, 2N, 4.80mmol), HINFEHE/F-78°C LRI 20 min, 25 MM AR R 0
ANZRZKE (2.8 g, 1513 mmol), ZBHKEREIR, HLAHR. KNEHRG, MABMELE (10

mL), 20mL /K8, ZERZEEZER (30mLx2), &IHANA, MAEEHKEEE (30mL), KR
BT, BRI . R AR R E AT AL, 152 H AR 130-6, AR (550mg, R 51.6%).
MS [M +H]" = 444 8.

IR (6) 1-(1H-MEMe-3-FE) IR P - 1-FR 1R 2 e i il %
N

L,

< 130-7

B HEAE 130-6 (400 mg, 1.01 mmol) ¥FF & H S 2QmL) MHE Qml), MERFMA=
RO (1.2mL), FBEMLEHR, KNEGH)E, EHRRIVEHIET pH=10, —&EZEH (15mLx3),
EHANAE, FHBRER T, TR HEIE T, RS AR E A, 2R 130-7, AEE R 65
mg, PWHE 35.6%), MS[M+H] =181.0.

W (7)) (S)-2-((2-(4-B-(1-( L ERHE< 2 A P> AP 522) -1 H-ME Me-1-2)-2,6- — 5 oK 5)-7- FR SR g e
F[1 2-a]uttﬂ;%-3-%)ﬁﬂ%)R%Wi-«t-?ﬁ@éﬁﬂﬁﬁﬁﬁﬁﬁu %

U/ A

\O#o

130-8
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¥ AR 130-7 (35mg, 0.19mmol) ¥ T 7K DMSO (1.5mL), HIAFREAE 126-1 (87mg, 0.21
mmol), TREZHF (66mg, 0.48mmol), KFAR 130 C AL H, KMNEHRE, MAK (15mL),
LMRCTERER (10 mL x3), &AM, WREHKEE (10 mL), FAGRBRATE, JEET, M
it PRI M E T 44k, 43 2R Ak 130-8, A (25 mg, i 22.7%). MS [M +H['=579.8.

IR (8D (S)-1-(1-(3,5-— F-4-(3-((4-(H B 2 < A BR 22> ) M Iph-2- 25 ) FFY J5)-7- FR SR DKW [ 1,2-a ] ML PiE
<2~ ) 2K ) - T H- L PR -3 5 ) BAS T - 1 -S4 1 i 4%

N
O)'\% 130

e FPRE 130-8 (25mg, 0.044 mmol) ¥4 T PUEMLM (ImL) /FEE (1mL), FHAAHEER (0.5
mL, IND, SRR, KNSR, AR pH=4, ZBZEEER (SmLx3), &AL,
ToKBRER AT, iRk, R R SRR S CIE B, BT EMEEW 130, AEEE (5.0
mg, & 20.6%). MS [M+H]|" =551.7.

"H NMR (400 MHz, CDCI3) & 8.31 (d, J = 6.6 Hz, 1H), 7.93 (d, ] = 2.6 Hz, 1H), 7.63 (s, 1H), 7.38 (d, J
=8.2 Hz, 2H), 6.84 ((d, J = 6.8 Hz, 1H), 6.33 (s, 1H), 3.05 — 3.77 (m, 3H), 3.70 (s, 3H), 3.66 — 2.59 (m, 1H),
3.46 —3.37 (m, 1H), 3.10 — 2.99 (m, 2H), 2.99 — 2.87 (m, 1H), 2.70 — 2.63 (m, 1H), 2.50 (s, 3H), 1.94 (dd, J =
7.6,4.0 Hz, 2H), 1.47(dd, J = 7.6, 4.1 Hz, 2H)

SEjEf] 131

F
=N ~
o F
¢

\ 131
22 SR 126 G & 75T S 3] . LC-MS: [M+H]" = 5242,
SeHEf] 132

E

SIS 5 & 7T &S 2], LC-MS: [M+H]" =472.2.
SEhEf] 133
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(S)-2-((2-(4-(4-(1-Z HF BEIA T 28 )- 1 H-BEME-2-5E ) -2,6- 5 R AL )-7- FR JE I [ 1, 2-a] ML g -3 -6 ) Y
5 ) -4 FFY 22 P T 7 1) %

E

N ) N e Hlo NH
AN ‘ N/ \ 2
N/ N

N COOH HATU,DIPEANHA4CI =
o
F

o] DMF (\
Q N

N o

o @9
o\

59 133

KAEH 59 (400 mg, 0.72 mmol), 2-(7-F AL H=FHE)-NN,N'N'-JU Fi L IR 7S s #h (410
mg, 1.08mmol) T NN-THEFEE (SmL), FAMEY, FEHMEE 10min, HIINA NN-—F
HZ M (279mg, 2.16mmol) FISEALE (58mg, 1.1mmol), FIRMENHEE 2h. IIAIK (BOmL) ¥
K, LERCER (15mLx3) L, SHAHH, WAEEHK (10mLx3) ¥k, TKGEBRETE, Tk
Wi 5 RERAE ZHT 20 B3 3 200 mg FRELER, BL 50 mg fil4 tikaith, S3146E 133, AGRE L
(11.1 mg). LC-MS [M +H]": 551.

1H NMR (400 MHz, CDCI3) 8 8.27 (d, ] = 6.9 Hz, 1H), 7.47 (s, 1H), 7.39 (d, J = 8.3 Hz, 2H), 6.96 (s,
1H), 6.80 (d, J = 6.9 Hz, 1H), 5.56 (brs, 1H), 3.90 — 3.80 (m, 3H), 3.66 (s, 3H), 3.62 — 3.54 (m, 1H), 3.43 —
3.34 (m, 1H),3.04 —2.82 (m, 3H), 2.67 —2.56 (m, 1H), 2.51 (s, 3H), 1.65 — 1.59 (m, 2H), 1.15 — 1.09 (m, 2H).

SEif] 134

Ts
/
Ie CI*E*OH N | "
N 5 134-2 | Y 134-4 /
E/) > o PMB. 570
o g N7

CH5CN, tt, 16 h Et;N, DCM, rt, 16 h Ny
PVB
134-1 134-3 134-5
F
H =N
W, s N/ F
K,CO4/H,0 o
— > pMB_ & + F K>CO4
THF/CH3OH, 60°C, 16 h Ny o
BMB <\ DMSO, 130°C, 6 h
134-6
0
o)\ \
gMB‘ 134-7
N R e NPue R HZN\S/,O
= N I\d \\o a /N = \\O
N7 = s N7 —
F
o) S L S F
<\ CH,Cly, 1t <\
O)Qo )\O
0 \
\
134-8 134

A1) 1-F 2R G- 1 H- bk -3 Bt S 1) 1) %
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134-3

W N-XF R (2.00 g, 9.01 mmol) WEE|ZME (20mL) 1, JKAKME, 0 CHEIERHINE
R (SmL), FiRPGEA . KRS REERNE 100 5wk, AZFEF LR (80mLx2) L, &3F
AHUH, WRIBRIRES 30mLx2) B, TKmERATEE, iRy, B AGE 2k 134-
3, AGEE (600mg, W& 21%).

B (2) N N-(4-FEEAEIE)-1-FF A AAEE - | H-1Er% -3 - A 1 i1 2%
Ts
i

N
\

0

PMB.

O

Ii’MB

134-5

B, B -@-FPEETE)-IE (195mg, 0.76 mmol) FI=Z % (191 mg, 1.89 mmol) ¥ T
TEFLE (SmL), WK, 0°C RN A 134-3 (200mg, 0.63 mmol) B~ H 5% (1 mL) ¥AVH,
FRBPER . B RBREIAK 20mL), A Z&H GomLx2) FEH, &IHFANME, WK
(B0mL) ¥k, TuEwgs, MRS 2 H AR 134-5, AE@EE (300mg, Y 88%). MS
[M +Na]*=562..

APBR (3) NN-(4-FF AU 2k )- T H- MLk g -3 - P e 14 1) &

N
%
PMB., 57"

N %

MB
134-6

K H A 134-5 (800 mg, 1.48mmol) ¥4 T HfiE (10mL) MU (10mL) 1, HIAGRER#
KW (3mL, 7.40 mmol), 60°CHiPEIR . WL, FIRSELM pH=4, ZEEZME (50 mL) FikE,
A K (Go0mL) Pk, JKGRERAN T, R, H& AR, [2IFRE 1346, A
EAE (500mg, HR 88%). MS [M +Na|=408.8.

LHE (4 (S)-2-((2-(4-(G-(NN-(4- FF LR ) ZURHFHE ) -1 H-MEE 6 - 1 -228)-2,6- — G AL )-7- T R K e S
[1,2-a] HEk BE -3~k ) F 2 ) k-4 - B2 182 P I
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[ o

o

1
134-8
B8 (S)-2-((7-FF H-2-(2,4,6- = A ) BRI e[ 1,2-a] FEE BE -3-52) FR A B k-4 - 38 2 FR S (271 mg, 0.65
mmol, RJErREME 134-7, S5k 2-7 (% 7T %5 2], LC-MS: [M+H]" =4202) F T
FETM SmL), MABRRE (269mg, 1.95mmol) Al N,N-—(4-F & FE)- 1H-ML M -3-flEiZ (251
mg, 0.65mmol), FSMY, 130 CTKEL 6 /M. IIAK (B0mL), ZERZEE B0mLx2) I, &
AN, WAEEK QomLx2) ¥k, IERYE, R A0S 2 R 134-8, A [ 4
(320 mg, WHE 44%). MS [M+H]'=786.2.
HIR(S) (S)-2-((2-(2,6- -4~ (3- UMt -1 H-NEL % -1 -7 ) 2K 5E)-7- FRBR IR M [1,2-a ] HEE g -3- 55 FT %)
el TR~ 1 HF T

R HN, o
= N Z\S/(
= ~= \O
AT
F
O
i;\
(0]
o

134
B HAAE 134-8 (280mg, 036mmol) FT & HH GmL), MATMLME Gml), FERKM
16 ho WERYE, MHEET S FE 4omL), A 10%MBBRESKER (10 mLx2) ¥k, Tk
BREN T, CLRIRYE, L& AR aibait, S2EW 134, OalE (22.6mg, IWE 12%). MS
[M +H]=545.7.
1H NMR (400 MHz, CDCI3) § 8.23 (d, J = 7.0 Hz, 1H), 7.73-7.63 (m, 1H), 7.45 (s, 1H), 7.16 — 7.13 (m,
1H), 7.11 (d, J = 7.7 Hz, 2H), 6.80 — 6.69 (m, 2H), 4.96 (s, 2H), 4.00 — 3.82 (m, 3H), 3.70 (s, 3H), 3.64 — 3.58
(m, 1H), 3.45 —3.38 (m, 1H), 3.12 — 2.99 (m, 2H), 2.98 — 2.88 (m, 1H), 2.69 — 2.59 (m, 1H), 2.46 (s, 3H).
SeHEfl 135
R OH
=N =
N / NJK
€,
e
135
Z2 5] 126 MG & A THIA S E]. LC-MS: [M+H]" = 525.2,
SRR 136
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=N =~~~ ~COOH
s N7 =
F
O
Cy
o
o \

SENEY 5 BIR& T PT %45 2], LC-MS: [M+H]" = 551.2.
el 137

R CN
7NN =
)
O
.
J
o]

137

SENEY 5 BN T PT R %45 2], LC-MS: [M+H] = 492.7,

S 138
i F
R R cN
o0 M TR0 -
| o / SN
SN N o 1381 SN N™""en NaCOH .
o F Boc 1), 78°C o P Bec MeOH,60°C o
i 2)DMF, it i &
N N N
42 ’ 0
O)‘\o\ O//\"q 138-2 J R i3

AR (1) (S)-2-(Q2-(4-(1-(BUT IR BR AL )-5-FUIE- ML 1% -2-5)-2,6- — J A )-7- H FE R E R (1, 2-a] L
M -3 -2 )- R 22 )R bR -4 FY R FY i 1 1)

E
= N
= 4
e |

/
F
C Boc
)\ O 1382

o

CN

BEMYT, KREE 4-2 (290mg, 0.51mmol) FT K -EF 4 (SmL) , EEF 78 CTF
CENE T I FU L A (58 mg, 0.4lmmol), 2 ZM4hNsEEE, EZ R 78 TR 1 /MHZ)E, H
ZAZW I NN-" AR BEZ (0.44mL), 1 Z08MRINSE, WE R 1 /N5, sk (20mL),
THUP BRI (S0mLx 3), SIFANIAE, MAIEEAKERE QomL), FEERETER, TEREEHE M
EFIET, AR SR AL, SRRk 138-2, FEEEE (200mg, 7% 66%). LC-MS: [M
+H]" =592.8.

IR (2) (S)-2-((242,6- i -4-(5- T -1 H- M 15 -2- 55 ) 0 )-7- i LK [ 1,2-a] L mig -3-38) R 561
b4 Y R PP R 1 o
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.
N H__cN
€
O)No\ 138

¥ AR 138-2 (200 mg, 0.41mmol) ¥4 T /K I EE BmL) 1, IMAZFMIIER (3M, 0.4 mL),
60 TN 1 /N, RMEEHIE, T IM R, EEEWPHE NG, MAK (10mL), —&Fkt
FEHL (20mLx3), SIFENA, WREIHKEE QomL), ABRRETE, GYHETEFRT, 53
R AL, BEAY 138, NEOREIE (412 mg, 75% 25%). LC-MS: [M +H]" = 492.7,

"H NMR (400 MHz, MeOD) & 8.85 (d, J = 7.3 Hz, 1H), 7.72 (s, 1H), 7.64 (d, ] = 9.3 Hz, 2H), 7.42 - 7.41
(m, 1H), 6.99 (d, J = 4.0 Hz, 1H), 6.91 (d, J = 4.0 Hz, 1H), 4.02 - 3.99 (m, 1H), 3.85 - 3.75(m, 3H), 3.69 (s,
3H), 3.39 - 3.34 (m, 1H), 3.28 - 3.26 (m, 2H), 3.00 - 2.88 (m, 1H), 2.81 - 2.71 (m, 1H), 2.65 (s, 3H).

Sl 139

(S)-2-((2-(4~(5-F\ Ik W17y -2 3E)-2 6 — Fo K JE )-7- FF e DK I8 - [ 1,2-a] L 2 -3 - 35 ) P gk ) b4 43 1

B 1] %
R CN
AN Ho s CN AN >3
\Q// Br bﬂ ~ _N Y N\
HJ
F 139-1 o F
o {
& K3PO,,Pd(OAc),, TBAB,DMF,90°C \\N
N
)~0
o \

2-7 139

K EUE 2-7 (100mg, 0.21mmol) ¥4 T 7K NN-ZFHEPEE QmL) F, ERSEFHF,
NG5y -2-E) IR (32 mg, 0.2 lmmol ), BEELEH (132 mg, 0.62mmol), FEELHE (9.4 mg, 0.042mmol)
FPUTHBRE (20mg, 0.062mmol), #£90 C FKRM 12h, RNER)E, MEEZR, Tk, JER
FAIAGK (20 mL), FZBRZEEZER (20 mLx 3), &3FAHM, MWAEHKESR (20mLx2), FE
KERERAN TR, AN, IET, SR S ERAALEL, RANEMEW 139, HOREE (U
3.8%).

LC-MS: [M+H]" =509.7. 'HNMR (400 MHz, MeOD): 68.47(d, J=6.8 Hz, 1H), 7.83 (d, J=4.0 Hz,
1H), 7.71 (d, ] = 4.0 Hz, 1H), 7.59 (d, J = 8.3 Hz, 2H), 7.40 (s, 1H), 6.95 (d, ] = 7.0 Hz, 1H), 3.79-3.89 (m,
3H), 3.67 (s, 3H), 3.63-3.59 (m, 1H), 3.40-3.37 (m, 1H), 3.14-3.13 (m, 2H), 2.93-2.88 (m, 1H), 2.70-2.61 (m,
1H), 2.49 (s, 3H).

SEHER 140
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Hd\BUMO-S

O 1401

D[PEA DCM,0°C K3PO,4,Pd{OAc),, TBAB,DMF,20°C

140-2 O)j 140

I (1) (S)-1-2-((2-(4-1R-2,6- — FAEHE)-7-FF FEBK I [ 1,2-a] L IE-3 - 255 ) F 58 ) I IR A-C) PR - 1 - )
GRS

B HRAE 2-5 (500 mg, 1.18mmol) JEF K ZEH LK (SmL), FEESHEYT, WMANN-ZF
HEZ M (304mg, 2.36mmol) J5, TEMPIELAE (131 mg, 1.42mmol), #HITEINEFEEEO0 C;
TMSERUE, 160 CRM 2h, RMNEEH)E, MAK (40mL), —SHFEEER (30mLx3), &HAHUH,
WA KBRS (4omL), FBREREETHE, AV IRIEIET, 3200 AR, 1339
1k 140-2, AREEEME (450mg , WFE 79%), LC-MS: [M +H]" =478.7.

W (2) (S)-5-(3,5- ZF-4-(7-FF -3 ((4- TR T P Tph-2 - 28 ) FFY )R A 5 [ 1, 2-a | ML i -2 226 ) 2R 2 Y 1y
-2-FAJI () 2%

O//\\\ 140

A A4 140-2 (100mg, 0.21mmol) ¥ T o7k NN-—HEREIZ (2mL), ERSEF T, MAG-
FIEMENy 2-F)ER (32mg, 0.21mmol), R (134mg, 0.63mmol), EEEREE (9.6mg, 0.043mmol)
FY T AR 8 (22mg, 0.068mmol), 7E90 C M 12h, RMEHGE, WEEER, S8, K
MAZK (20mL), ZPFEZBHEER (20mLx3), &HANAE, HWAEEEKER (20mL=x2), FHIKEHR
P, RAPUEEIEIRIET, SRS S B AL, RARIUEEY 140, HEOERE (147
mg, 72K 13.9%).

LC-MS: [M +H]" = 507.6. 'H NMR (400 MHz, MeOD) : &8.45 (brs, 1H), 7.83 (d, J = 4.0 Hz, 1H),
7.70 (d, J = 3.8 Hz, 1H), 7.58 (t, 2H), 7.37 (brs, 1H), 6.95 — 6.87 (m, 1H), 4.32-4.23 (m, 1H), 3.84-3.81(m,
1H), 3.77 — 3.68 (m, 1H), 3.65-3.56 (m, 1H), 3.44 — 3.36 (m, 1H), 3.16-3.15 (m, 2H), 2.96 — 2.85 (m, 1H),
2.76 —2.63 (m, 1H), 2.48 (s, 3H), 2.40 — 2.27 (m, 2H), 1.09-1.03 (m, 3H).

S 141
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E Et3N,MeCN,80°C CuCl Cu(CF3S03)s,
1411 141-3 toluene,85°C-rt

Boc
F K \C( s)] m Nen
N
FQCHO N 1412 Q 1-5 & {

N
Boc 141-4

) Nay
N‘N SN NS
HCI/EIOH N / \ 1413 o F
DIPEA DCM (\ >
8
o
\

(o]
141-5
141

B (1) 2,6- " F-4-(1H-1,2,3- =M 15028 (B B8 1) 4%
F

—_

CHO
N:,\(

141-3

¥ 2,4,6-—FAFE (4.0g, 2498 mmol) VT ZE (40mL) H, A 1H-1,23-=M (1.7g, 24.98
mmol) M =ZF% (7.6g, 74.95mmol), 80 C MR, RMNERE, T, FERHAIEGZ
FRIR R 141-3, FREOMPRY (530 mg, 723 10.2%). LC-MS: [M+H]" =209.9.

HIE (2 (S)-2-((2-(2,6- —F-4-(1H-1,2,3- = M- 1-3) 2 3E)-7-FF LKW 1, 2-a] L E-3-32) F 26)ng)
Mh-4- SRR R T B

E
=N ,N:N
F
o]
<,
Boc 141-4

RAGY, KR4k 141-3 (520mg, 2.49 mmol), FFE{ 1-5 (268mg, 2.49mmol), Tk 1-4
(525mg, 2.49mmol), FALTA (74mg, 0.75mmol), =4 M4 (271 mg, 0.75mmol) & T
AKHZE (5mL), JHEZE 85 C/&, MANN-THEZERE (0.2mL), 85 CHFIR. RMEHR)E
I, BEHRAHIMAK (20mL), “HEHFLEER (15mL X2), &AM, TKERBRMTE, Sk
48, AFBVRORLA AL ZATAEML, /SRR 1414, TEMRY) (80mg, 1% 6.7%), LC-MS:
[M+H]" =510.8.

AR (3) (S)-2-((2-(2,6- = F-4-(1H-1,2,3- = M- 1 - ) JC k- 7- H B P [ 1,2-a] i e -3- 5 ) HE 2 )R ik
(] &
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NN N
P N\%
F

o}
<\N
H 1415

e H AR 141-4 (80mg, 0.16mmoD) & T /K ZEHHE (1mL), [ARMAE RPN ZBEERIE S
(03 mL), FiRAPEI 3 /N, ARG HET, 320 &R AR 1415, AEEE (128
mg), LC-MS: [M+H]" =410.8.
AR (4) (S)-2-((2-(2,6- = F-4-(1H-1,2,3- = M- 1 - ) L) 7- H B P 1, 2-a] i me -3- 5 ) HE i )R ik
-4-FR 1 TR TR ) %

F
o F
s

.

FH A A 141-5 (128 mg,  0.16 mmol) ¥ T /K & Hkt (SmL), ERTET T, MANN-
ZRFNECHE (200mg, 1.56mmol) J5, WIS FRRFERE & F AR (10mg/mL, 1.8mL, 0.19
mmol), FEHIFE IS FREELE 0°C; WMTHE, 78 0°C/RM 2 /N, RMNESHSE, MAZK (20mL),
THFREEER (10 mLX3), GIFANAE, WRIEEKEY (10 mL), TR T, J IRk,
75 2 R RE A E AT 2040, FT AR e SRV ) 46 (AT ) B AR 2B 141, BT [E (14 mg,
& 19.35%), LC-MS: [M+H]" =468 8.

1H NMR (400 MHz, CDCI3) § 8.23 (d, J = 7.1 Hz, 1H), 8.08 (d, J = 1.0 Hz, 1H), 7.93 (d, ] = 1.0 Hz,
1H), 7.55 (d, ] = 7.6 Hz, 2H), 7.47 (s, 1H), 6.75 (d, J = 6.7 Hz, 1H), 4.05 — 3.80 (m, 3H), 3.70 (s, 3H), 3.65 —

3.57 (m, 1H), 3.46 — 3.36 (m, 1H), 3.10 — 2.85 (m, 3H), 2.70 — 2.60 (m, 1H), 2.46 (s, 3H).
SR 142
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Elioc: E
N R

NH, AN <N
i /Ll %)1523] //,j FroobNTy SN~ '\<\1\/
/C?O ST 4 N N/ o
F - CuCl, Cu(CF503),, 0 KaCOLDMSO <\
1421 toluene,85°C-rt <\ L
Boe 1422 o¢ 142-3
F F
=N '\/éN \©4N I\FN
_ o J =
HCI(g)/EtOH SN W e I N N
DCM - = D
C DIPEA,DCM,0°C &
N
i o)\ O\ 142
142-4
IR (1) (S)-2-((7-F 5E-2-(2,4,6- = 5 3 DK M [ 1,2-a MHE 1 -3- 58 ) FF 32 ) -4 SR R AL T B K 1 4%
F
=N
N F
F
O
Ly
Bos 142-2

FERERT, % 2.4,6- =FA(T)EE (3.0g, 18.74mmol), 4-FIEMEIE2-1% (2.0 g, 18.74mmol),
(S)-2-Z KL S -4 SRR BUMHES (4g, 18.74mmol), FALWAN (562mg, 5.68mmol) H1 =3 H ik
(D) (2.1 g, 5.68mmol) HFTHEAEW (30mL) H, 785 CTFXMN 100405, I NN-—HH
Ltz 0.5mL), 7E85 CRL S /M2 )5, FERGEHR, RESGHRE, S, EEmAK (SomL),
TR (100mLX3), EIANUE, WRIEHAKEEGE (S0mLX2), TKGRATE, TS
AN IEFFHET, 1320 AR5 A AT 201015 2 R AR 142-2, SR (3.0g, 1R 34.8%), MS
[M +H]"=461.8.,

B (2) (S)-2-((2-(2,6- — F-4-(1H-1,2,4-= M1 - ) AL )-7- FF S BRI Jf: [ 1,2-a] MEL g -3- 32 ) FF 2 ) N e
A= SRR T BRI &

=N =N
QVavse
F
¢
éOC

142-3

¥R 142-2 (300mg, 0.65mmol) ¥ FI/AK ZH AT GmL) 1, HARSFTF, MA 1,24-
=% (40 mg, 0.58mmol) FIBREZHP (180 mg, 1.30mmol), 7£ 85 CF&M 1 /N, KEEFIR,
JIAIK (20mL), ZBRZBEFEI (20mLX3), HIFAVAE, MRS (20mLX2), TKEHE
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BT, TS AN e T, KL I RER R EAT A0 45 2 A 142-3, FEAMIR (150mg,
W 452%). MS [M +H]'=510.8.

A (3) (S)-2-((2-(2,6- = F-4-(1H-1,2,4- = -1 - ) R )= 7- F LI 1,2 -a] I g -3 585 ) HF 226 )Rk
(il &

142-4

K Rl 142-3(150 mg, 0.29mmol) ¥+ S0 (2mL) 1, 0 33% 11 E5 R 2 BV (0.5mL),
PRI IIRELE 0 Cy WINSEHEE, FIRREL 2 /N, FHRIBRIR Z AR STVA T PH AN 8 )5,
A (1omL) %, “HFLAER (20mLX3), &3FaHAH, MmAEHKER QomL) ¥k, I
IKEREREN THE, Ly sE, 21 EE 142-4 Flf, FEEE (130 mg), MS [M +H[=410.8.

B (4) (S)-2-((2-(2,6- — F-4-(1H-1,2,4- = M- 1 - ) 2K B)-7- H BEIK I S [ 1,2-a] ik g -3 - 22 ) FF 26 ) i b
-4-FRIE PTG i %

AN =N =N
SVaWas
F

¢
70 1

¥ AR 142-4 (130 mg, 0.29 mmol) FINN-—FFHEZ K (123 mg, 0.95 mmol) ¥ T 2ml —
AT REPAERSEYR, FNATRTE (36 mg, 038mmol), FHIFIEEE 0°C; FHNEHE,
£ OCKREL 1 /NG, IIAZK (20mL), —SHHEZER (30mLX3), &IFAHUAH, WHEEKBEGR
(20mL), Jo/KBRERANTHE, ILUBIRGE, HEMG BB, SEMEY 142, HERFG (304
mg, 7#%20.5%). MS [M +H]|'=468.7.

1H NMR (400 MHz, McOD) 8 9.35 (s, 1H), 8.88 (d, J = 7.1 Hz, 1H), 8.29 (s, 1H), 7.97 (d, ] = 8.7 Hz,
2H), 7.75 (s, 1H), 7.44 (dd, ] = 7.1, 1.4 Hz, 1H), 4.05 - 4.02 (m, 1H), 3.85-3.74 (m, 3H),3.69 (s, 3H),
3.39-3.35 (m, 1H), 3.31 —3.22 (m, 2H), 2.98 - 2.88 (m, 1H),2.81 — 2.71 (m, 1H), 2.67 (s, 3H).

SEHER] 143

(S)-2-((2-(2,6- —- FB-4-(4H-1,2,4- = M4 )5 FE)-7- B JEL IR IR 3 [ 1,2 UL P -3- 32k ) PR 25 W bk -4 - FR
F R %
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F
\Cr \%o =N — ,\/§
soNZ N\ /7 =N
TMS-CI, TEA pyndlne
F
¢
)0
O

31
143

FRiA4& 3-1 (75 mg, 0.18 mmol), “HELH (486 mg, 0.54 mmol) VAT L/AKMEME (10 mL) H.
BIRANE 0°C, RAGEYT FKIKFEMA=2ZM (128mg, 1.26mmol) FI=H 5L (294mg, 2.7
mmol), SR PE 24h. JEIRA 5 RS IMANBAIE K (10 mL), FIEERERER S %
% pH 7-8. I DCM (10 mLX3) ZEHL, &IHAHUH, KGR, Rygs, H= 5 A
Rl & IS B 2IAY 143, AR (30 mg, 723 36%). MS [M +H]=469.2.

1H NMR (400 MHz, d6-DMSO) & 9.31 (s, 2H), 8.44 (d, ] = 7.1 Hz, 1H), 7.85 (d, J = 8.2 Hz, 2H), 7.37
(s, 1H), 6.85 (d, J = 7.1 Hz, 1H), 3.82 — 3.84 (m, 1H), 3.70 — 3.61 (m, 2H), 3.56 (s, 3H), 3.52 - 3 .45(m, 1H),
3.29-3.21 (m, 1H), 3.12 - 3.00 (m, 2H), 2.90 — 2.71 (m, 1H), 2.59 - 2.45 (m, 1H), 2.39 (s, 3H).

EHEHY 144

(S)-2-((2-(4-(4-(1-FIE S P L )- L H-BR L 2 58)-2,6- — J 28 8 )-7- H R K A [ 1,2 -]k M -3- ) Y )
el -4~ FF Y

AN=N j N o}
U / j\Z U / \ ]\E
o F TFAA, Et3
(\N DCM rt

]

133 144

AW 133 (150mg, 0.27mmol) AI=2ZJ% (121 mg, 1.20mmol) FT & H & 3mL) 1,
BEGEY, BEZE0 C, FMIN=RMIEBH (125mg, 0.60mmol) J&, WEE=EHEIK. ik (10
mL) K, ZHEH L (10mLX3) 2, GHANAE, WREHK (10mL) Bk, KGR T,

I e o ] & G i LB 2 A 144, AGREE (23 7mg, IEN 16%). LC-MS [M +H]™: 533,

1H NMR (400 MHz, CDCI3) & 8.35 (s, 1H), 7.62 (s, 1H), 7.44 (d, ] = 8.2 Hz, 2H), 7.23 (s, 1H), 6.91 (d,
J=7.1Hz, 1H), 4.00 — 3.75 (m, 3H), 3.68 (s, 3H), 3.62 — 3.53 (m, 1H), 3.44 — 3.33 (m,1H), 3.03 — 2.82 (m,
3H), 2.66 — 2.56 (m , 1H), 2.55 (s, 3H), 1.68 — 1.58 (m, 4H).

SEiEH] 145
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F F R
NN B/ojg N0 A~ o— N N=  OH
s N7 o s N \Q// \ 7
F 145-1 LioH
o _ = o _— F
K,CO3,Pd(PPh3)4, H20,THF o
1,4-dioxane,H,0,90°C <\ <\’\>
Q
o]
o\ 172 o)\\ 145-2 o O\ 145

W (D) (S)-2-((2-(2,6- T -4-(FF AR BRI Mg -2- B2 )R ik )-7- FR BL Kk I [ 1,2-a] ML -3 -2 ) FF
5 Y -4 F 23 R G 1 1 5

NN N— O—
s N \ /Y
F
o
€,
2~
o’ N 1452

BAGEP T, BB 17-2 (130mg, 0.25mmol) BT LK 14-"FAH (SmL), I 6-1R1H
T2 (64mg, 0.30mmol), BREEEH (103 mg, 0.74mmol) FIPY(=ZEFEEHH (30mg, 0.025mmol),
7K €0.5mL), 90 ‘C/KAL2 /M, WEH|IZER, MAK (20mL), “FHLEER (30mLx3), &HA
UM, MR KBS (B0mLx2), J/KBREREETIE, AVURIEIEIET, MR g, 534
Bk 145-2, FEOEE (70 mg, F2F 53%). LC-MS [M+H]"=553.2,

IR (2) (S)-2-((2-(2,6- ZF-4-JE 17 T HR) AR FE)-7- H FE BRI [ 1,2-a) Mk i -3- 55 ) FF 2 ) A -4 VR R
T i) 4

=N N= OH
N / N\ / o
F
(o]
-
/=0
o 1\ 145

¥ PR 145-2 (70 mg, 0.13mmol) ¥4 T-MUELIE (1.5mL), FINEAMNMMEIAR (3M, 0.13mL),
FURSB 1N, ONEEHSE, W IM AR, ELZIAW PH (EN 6, MK (10mL), &Pl
B 20mLx 3), &AM, WKL QomL), HABBRETER, THREEEYMEIEFET,
13 R 5 o R AR A4, 15 26EH 145, A AE R (30.1 mg, 72 44%, ). LC-MS: [M+H]" =523.6.

H NMR (400 MHz, MeOD) 6 9.30 (d, J = 2.1 Hz, 1H), 8.88 (d, J = 7.1 Hz, 1H), 8.53 (dd, ] =83, 2.1
Hz, 1H), 8.21 (d, J = 8.3 Hz, 1H), 8.13 (d, ] = 9.3 Hz, 2H), 7.75 (s, 1H), 7.44 (dd, ] = 7.1, 1.5 Hz, 1H), 4.03-
4.01 (m, 1H), 3.87-3.70 (m, 3H), 3.69 (s, 3H), 3.40-3.36 (m, 1H), 3.31-3.23 (m, 2H), 2.98-2.89 (m, 1H), 2.82
-2.71 (m, 1H), 2.67 (s, 3H).

SR 146

(8)-2-((2-(2,6- — Fu-4-(F I A ) L i ) 2 32k )-7- P R 0k s - [ 1,2 L i - 3- 226 ) FP 3 ) R -4 P R PP I )

%
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U tQ*U P u

146-1

\

\\

17-2 )\o 146
o] \

ALY T, FRE17-2 (120mg, 0.23mmol) ¥ T 1.4-Z5 7 3 GmL), A 6-MEBLIE (55
mg, 0.27mmol), BRERH (95mg, 0.69mmol) FIJU(=ZKABHA (27mg, 0.023mmol), FHIAIK (0.5
mL), 90 ‘CRMN 2 /N, EFEE, MAK 20mL), “HHFLKFER (GomLx3), &HANH, 1
MK (B0mLx2), ToKBREREETR, AHUHLIEIIET, S2 & ERMLL, [2E
#1146, AEAEER (169 mg, 7&K 14%).

LC-MS: [M+H]" =522.6, '"HNMR (400 MHz, MeOD) : $9.21 (d, J=2.1 Hz, 1H), 8.88 (d, J = 7.2 Hz,

K,CO3,Pd(PPh
147 d\gxan(e H289 °C

1H), 8.42 (dd, ] =8.3, 2.3 Hz, 1H), 8.20 (d, J = 8.3 Hz, 1H), 8.12 (d, J = 9.4 Hz, 2H), 7.75 (s, 1H), 7.44 (dd, J
=7.1, 1.4 Hz, 1H), 4.04 — 4.01 (m, 1H), 3.86 — 3.71 (m, 3H), 3.70 (s, 3H), 3.40 —3.36 (m, 1H), 3.31 —3.25
(m, 2H), 2.99 - 2.90 (m, 1H), 2.83 — 2.73 (m, 1H), 2.67 (s, 3H).
SEHEH 147
(8)-2-((2-(2,6- — -4-FFE M mE )45 3 )-7- FF LK I - [ 1,2-a] bl i -3- 32k ) A 5 ) b -4 PP S PP TR 0 o1 5
F R
_N N OH =N N—
7
F e o
N

O)\O

Q
\ 172 \

¢
\\N
147

BAGRY R, BEME 17-2 (130mg, 0.25mmol) AT 1, 4-—F /3 (SmL), HIA 2-1R-5-F2 %Lt
BE (51mg, 0.30mmol), BREZHH (102mg, 0.74mmol) FIVU(=FEBHH (28mg, 0.025mmol), FhN
AIKC0.5mL), 90 C L 2 /NI, [ LA IR  RE B iR, ITAZK (20 mL), Z5 TR HL(30mL*3),
EIANUH, SRS (0mLx2), TKBEREI TR, AV IEIEIET, 45200 = R
aift, FEEW 147, NEEREE (62.7mg, =3 51.4%).

LC-MS: [M+H]" =495.2. 'HNMR (400 MHz, DMSO) : 5 10.49 (s, 1H), 8.91 (d, ] = 7.1 Hz, 1H), 8.30
(d, T=2.8 Hz, 1H), 8.08 (d, J = 8.7 Hz, 1H), 8.01 (d, J = 9.7 Hz, 2H), 7.80 (s, 1H), 7.44(dd, ] = 7.1, 1.2 Hz,
1H), 7.34 (dd, J = 8.7, 2.9 Hz, 1H), 3.94 (d, ] = 12.8 Hz, 1H), 3.64-3.62 (m, 3H), 3.58 (s, 3H), 3.34-3.12 (m,
3H), 2.88-2.76 (m, 1H), 2.68 — 2.62(m, 1H), 2.58 (s, 3H).

e 148~S2HER 170

S5 148 151, 152, 154, 155, 156, 157 KA LMt 2 TR p 73k, 3R R AL LA i
Hefil o S 165~166 2 LM 10, S 170 2% STiaf] 25 )& B AT il %15 2.
&®e wEMEEH ESI-MS
[M +H]'
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L] 148

463.2

SEHE) 151

495.1

SCHa 152

/
NH—§—

495.4

S 154

477.2

SEHER] 155

475.6

SEHER] 156

457.2

K 157

493.2
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SEH] 165 453.4
St 166 4735
S 170 530.3
SEHER 150
Boc
" i
B HO Z N =
= xam{:hos
HO 2 NH, __DAsT dba);
SN CuUCl, CU(CF4S03), toluene/DMA, 85°C DOM, SC-RT Dioxane ,80 °C
150-1 150-2 150-3
F o
F o o F/\C/’N/ NH)K
FyP ,_,)K CI)LO/ A
N / %/ N 1413 F
_HOIQYEA SN DIPEA o
EA RT C F DCM, RT <\N/
PN
" oo
150-4 150-5 150

I (1) (S)-2-((2-(4-1R-2,6- A HE)-7-(CF% FF AL )R [1,2-a] it e -3-22 ) B 228 PEh ph-4 - R R R T B 11
il %

Br

150-2
U Fr AR 150-1 (2g, 16 mmol), HHEE 1-4 (3.4 g, 16 mmol), HE4E 2-2 (3.6 g, 16 mmol),
CuCl (0.5g, 6 mmol), Cu(CF;S0:), (1.75g, 6 mmol) MNEF K (60mL) H, B N2 JUR)F, =
B TFHEEE 15min FTHEZE 85°C, R DMA (1mL) J&, k8RR She SSHAIMBE SR BRIETH
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IR (16.5h). LCMS SRR 5EEE . ¥R SR AH DCM (100 mL) s, FEiiK (80mL) AT 25%
PR (15mL), #iH: 30min J5FE 58 H DCM A, ZKAHA DCM (100mL) ZH 2 k. &3F DCM
L, AR EACE KA, AR K%, KB TIRG, 108, IR R IR G613 2R
AT 2 HR A 150-2, M EOMIRY (349).
B (2)
N =N )
“g/ ar
o

-
Eoc

150-3

¥R EME 150-2 (1.3g, 2.42 mmol) AT DCM (30 mL) o, E# N2 =REEEZE-STT.
Fif DAST (0.40mL, 3.03 mmol) /{ DCM (5 mL) #i B J5 N2 e BAR R e B AT 28 % IR S 16h.
TLC Bk, ¥RPMEERZ 5°CULFHH DCM WikE, g2 5°C LN NaHCO;
R, B E B DCM M. KA DCM (30 mL) R k. &7F DCM A, FERELhK
Pk, TOKBRBRAA TS, W38, IRRUUERSE 2R A AR R AT 2 AR 150-3, 35
EIRY (032g),

AER (3 (S)-2-((2-(4- LIEIE-2,6- — AR L) 798 P 2R WKL 1, 2-a] WL B -3 ) FFY 26 ) R iR -4- FR LT
TG i) 4

R (o]
Fﬁg}pﬁ
o]
Gy
EOC

150-4

UK EME 150-3 (032 g, 0.59 mmol), ZMEHZ (0.05g, 0.71 mmol), Cs,CO; (0.29g, 0.71
mmol), Xantphos (0.07g, 0.12mmol) , JNZE /I (8mL) #, EH#t N2 =IKJ5, FEIIA Pd2(dba)3
(0.05g, 0.06 mmol) FHEH: N2 =KJ5TF 80 C XM 19h, TLC BRKRMTE. KA DCM
(15mL) 7K omL) )5, #HAEFHESEH DCM M. KMHEAH DCM  (15mL)  FER K. &
3 DCM A, FIMAIE ik sedk, TOKERBRI TS, 10, IR0 R R4S 2 H 4k 150-4, i
Ry (0.47g, &, HEMT N BREH.

R (4) (S)-N-(3,5- - F-4-(7-(5 F 5E)-3 - (R k-2~ 5 FFY R YBR[ 1,2 -a] ML BE -2- J26) 2K 58 2 B Rz Frp ol
%
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R o]
F = /N }_%
Y N
N
F
(o]
-
H
150-5

s PRI 150-4 (0.47g, L&D T EA GmL) F1, FEMA HCVEA (15mL) J& =i K 5.5h,
TLC B Bisese. ¥R MHA EA (10 mL) AiZK (10 mL) #%, HERERGEIKM, EA MFE
7K (10 mL) R¥E—R. &AM, FAKFIMA DCM (15mL), £ Na,COs [ #4¥ 1k & pH 1
Z 9~10, fHPHESEH DCM . KHH DCM (15 mL)  ZH 2 K. &) DCM M, TKEERH
TS, R, RS B P AR 150-5, A EHRRY (0.2g).

AIR(5) (S)-2-((2-(4- LT IE-2,6- — 5 AHE)-T- (50 T 2 WKL 1, 2-a ] MLt P -3k ) FFY ) bR -4- PP 22 P 7
(] &

K o
NN
AevE o
0
Ly
0/\%O

\
150

% EME 150-5 (100mg, 0.227mmol) T DCM (4mL) #, HEMIA DIPEA (0.4mL) FHi#k
N, —RFHE R SCLLF . HRTFHRTE (43mg, 0.504mmol) FINZERKNIKRT, HATERERN
1h, TLC B/RRM5EHE. R DCM (15mL) Ak (20mL) #ikE)S, bk E 5 8 H DCM 4.
AKAA DCM (15 mL)  ZEH 2 k. &JF DCM #1, W E KBRS, TOKmBRMWTRE, 2,
JEWE B R A A3 B . LSS prep-HPLC il #6703, TR AEHLEY 150, BEEE (20.2mg,
4liF 98.34%).

LC-MS: [M+H['=477.25, 1HNMR (400 MHz, CD30D) §8.52 (d, J=7.1 Hz, 1H), 8.52 (d,J=7.1 Hz,
8H), 8.52 (d, J=7.1 Hz, 1H), 7.54 (s, 7H), 7.46 — 7.37 (m, 13H), 6.99 (d, J = 7.1 Hz, 8H), 5.54 (s, 7H), 5.42
(s, 7H), 4.98 — 4.83 (m, 169H), 4.79 (d, J = 15.2 Hz, 2H), 4.58 (s, 9H), 3.80 (t, ] = 13.0 Hz, 25H), 3.66 (d, ] =
11.2 Hz, 19H), 3.58 (s, 8H), 3.33 (tt, ] = 6.6, 3.2 Hz, 27H), 3.21 -3.04 (m, 15H), 2.89 (s, 10H), 2.63 (s, 15H),
2.17 (s, 18H).

SEEf 153
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F

Buc
Br F
/)15; ] o/ \Cr RN

Br Br
s N/
FsC. -~ ‘ NH, 2-2 HCI/EA ¢
s N CuCl, Cu(CF380s)toluene,  85°C n C
153-1 N
153-2 153-3
OL
=
1413 \O// N
ot ™ )k _ N \N NG
XamPhas Pd, (dba&%
DIPEA.DCM,0°C-rt Cs,CO0s4, dioxane,8 0
\
153-4 153

IR (1) (S)-2-((2-(4-1R-2,6- - FARIE)-7-(= T8 B 2L )R M [1,2-a] ML -3 -5 ) B 22 N k-4 - FR TG A T i
SNEHIES

\N/ Br

153-2

R AAW 153-1 (0.77 g, 4.74 mmol), H[E4K 1-4 (1.0 g, 4.74 mmol), Hk 2-2 (1.04 g,
4.74mmol), CuCl (0.14g, 1.42mmol), Cu(CF;SOs), (0.51g, 1.42mmol) AT H I (10mL) #, &
N2 PURJE, ZiR FHEE 15 08P ETHEE 85°C, RN DMA (03mL) J&, 4R8I RAL 6 /)
o PN A SR PRI EEE R (16 /N, LCMS SRR B5EHE. MK DCM (100mL) #
BEJG, FRIIK (100mL) H125%H20K (10mL), #i#E 10 4340)5HE 5 &1 DCM 4. KAHH DCM
(50 mL) FEI =K. &) DCM A, MRKFAMAISE EK IS, WA a kR, JKERER T
G, TLUE, MRV RIS . SRR I B R difh, EIRRE 153-2, AR E
& (0.8 g, 4 86.37%). LC-MS: [M+H]'=578.03.

B (2) (S)- 2 ((2-(4-R-2,6- - FRARHE)-T-(= 58 FF 58RI 1,2-a] FEL g -3 - k) FRY 5 ) b ) | 45

SN Br

153-3
B4R 153-2 (0.8mg, 1.4mmol) ¥ T EA (10mL) 1, BEEZLIF. FEMA 3IMHCIEA (15
mL) J5 TR TR 1N 50 738, LCMS 2R M5EH. MEA EA (10 mL) #ikefs, K
(20mL) RER . &HKHM, IMADCM (20mL), F Na2CO3 [E#:K4A & pH EiH %= 8~9, i
P E B H DCM M. KA DCM  (20mL)  FEH K. &) DCM A, FEHERHTERE, o
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e, MEVROR R A a2 R AR 153-3, FOMPRY (0.65 g, 41 94.48%). LC-MS: [M+H]=476.0.
IR (3) (S)-2-((2-(4-1-2,6- 5 A FE)-7-(= 55 HF 55 ) K Mk [ 1,2-a] Mk i -3- 358 ) HP 268 ) el k-4 FF R R I 1)
il %

Br

N
c</\§O
153-4
% HREME 153-3 (650mg, 1.4mmol) AT DCM (10mL) &, FEJIA DIPEA (0.21mg), B N2
—WJEWRZE SCULT. FRSETRPE (150mg, 1.6mmol) WiNZERNER D, 5T HIE FRMN
2 /NI, LCMS Eon B 5EEE . B DCM (10mL) Fi7K (30mL) #kE, fiitkiE 9 & DCM
Ho KM DCM  (15mL) ZEH K. &3 DCM M, R K, TKBBRM TS, 40T
WG A 153-4 HLG, FEEHIRE A (650 mg, 4EF: 93.67%). LC-MS: [M+H]'=534.05.
IR (4) (S)-2-((2-(4- LI NE-2,6- — FAREE)-7-(= 7 BR) WKL 1, 2-a] ALk e -3 -5 ) FFY 226 ) g -4 Y 7
T i) 5

R 0
F3C A~ N ?—
s N7 N
F
6
N
\/Qo
o
\

153

K A 153-4 (300 mg, 0.56mmol), ZEE#E (70 mg, 0.84mmol), Cs2CO3 (350 mg, 0. 84
mmol), Xantphos (40 mg, 0.056 mmol) , Pd2(dba)3 (60 mg, 0.056 mmol) ¥&F ~5 /53K (10mD)
B N2 PUKJET 80°C R 20he. LCMS IR M58 KM DCM (15 mL) Ak (30 mL)
MR E, B ES B H DCM A, KA DCM (15mL)  ZH =K. &3 DCM A1, FHMmAI &K
Bedk, TOKBREBREATHRSS, S8, IR EIRAE 1S 2R . L A H20/CH3CN 14 2% prep-HPLC il
BB, FETRE2MEY 153, AtEEK (60mg, 40¥ 99.01%). LC-MS: [M+H]"'=513.15.

"H NMR (400 MHz, d-DMSO) & 10.45 (s, 1H), 8.74 (d, J = 7.3 Hz, 1H), 8.08 (s, 1H), 7.45 (d, J=9.9 Hz,
2H), 7.24 (dd, J =73, 1.8 Hz, 1H), 3.78 (d, ] = 12.9 Hz, 1H), 3.65 (t, J = 10.7 Hz, 2H), 3.56 (s, 3H), 3.51 (s,
1H), 3.23 (td, J=11.8, 2.8 Hz, 1H), 3.10 (dd, ] = 15.4, 7.2 Hz, 2H), 2.81 (s, 1H), 2.54 (s, 1H), 2.11 (s, 3H).

SR 158
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U (e Ug{ )
K,CO3,Cul, toluene,110°C

158-1

B (1D (S)-1-2-((2-(4-TR-2,6- — FAAHE)-7-FKMEFF[1,2-a] LHE-3-55) 7 ) BB IR A) 2 - 1- B 1)
il %

\N/ Br

)\ 158-1

SR AMA 2-7 B4 iR THI %15 3. LC-MS: [M+HH]" = 484.0.
IR (2D (S)-1-Q2-((7-5-2-(2,6- = T4 -(VH-BK M -1 - ) 2 IR I 5[ 1,2-a] AL g -3- 22 FR ) 1B A 2,
Jog-1 - B 1l 2%

Cl_~ _N N/éN
SN =
F
0
QN
)\ 158
o

¥k 158-1 (120 mg, 0.25 mmol) ETHHK (2 mL), TERSRYTT, MABKEE (25 mg,
0.37mmol), WREREF (103 mg, 0.75mmol), MALITH] (4.7 mg, 0.025mmol) Fl-(1R,2R)-NN'-—H
F2-3 5 (3.5 mg, 0.025mmol), 110 CRMIH. RNAEHRE, WERIFiE, ¥, K
IIAZK (20 mL), ZHH R (50mLx3), &IFAHAH, WHEEHK (GomL) ¥k, JTKERERM
T, TEEEEH AV IR T, B2 &6 &S, B244kEW 158, AMEE (13.6mg,
FEE 12%). MS [M +H]"=471.7.

'HNMR (400 MHz, MeOD) 5 8.59 (t, 1H), 8.39 (s, 1H), 7.79 (s, 1H), 7.65 — 7.63 (m, 1H), 7.61 — 7.57(m,
2H), 7.23 (s, 1H), 7.09 — 7.00 (m, 1H), 4.33 — 4.24 (m, 1H), 3.92 — 3.54 (m, 3H), 3.47 — 3.36 (m, 1H), 3.23 —
3.12 (m, 2H), 3.01 - 2.63 (m, 1H), 2.53 — 2.45 (m, 1H), 2.06 (d, 3H).

SR 159

(S)-1-Q2-((7-F-2-(2,6- — Ff-4-(MEME-2 - IR YR 1,2-a] ML IE -3 -85 ) H A2 ) R bk 2 Ao~ 1 -8 ) ) 6
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R R
Cl NN o) Cl NN o)
\@/ / Br Bu3Sn—<\N] U Y \N]
o F Pdg\;’Pha)m o ]
Q PhMe &
) I

[e] e}
158-1 159

UK MR 158-1 (4.2, 8.66 mmol), PU= KEEREAT (2.0g, 1.73mmol), MIAFIHZ (125mL)
H, RS R g 2- (ZTHRED) BEME (4.9g, 13.00mmol) LTI AT NI PR R,
THRE 80°C MR, R TLC Al SonipRIfd 158-1 FRAL, HZELAE., RNKFLE.
IF) S SV I AN LRI S AL S KA VR (100mL) #5648 30min /5, FEIIA DCM (100mL) L, 70,
KA DCM (50mL) KEPIR, EIAHIAE, FAMATREAK (200mL) ¥, ToKEER TR IE
T, M RIERI%, BEF]0.49g A AREMA, 4N 99%. LC-MS:[M+H]|=473.05.

'H NMR (400 MHz, dmso) & 8.66 — 8.55 (m, 18H), 8.64 — 8.56 (m, 17H), 8.34 (s, 16H), 8.34 (s, 14H),
7.77 (dd,J =17.6, 2.5 Hz, 45H), 7.77 (dd, J = 7.6, 2.5 Hz, 47H), 7.50 (s, 15H), 7.50 (s, 14H), 7.08 (td,J = 7.1,
1.9 Hz, 17H), 7.08 (td, J=7.1, 1.9 Hz, 17H), 4.20 (d, J = 12.8 Hz, 13H), 4.20 (d, /= 12.8 Hz, 11H), 4.05 (d,
J=12.0 Hz, 9H), 4.05 (d, J=12.0 Hz, 13H), 3.74 (d, /= 12.8 Hz, 9H), 3.70 (dd, J=30.3, 12.1 Hz, 29H), 3.67

(d,J=11.5 Hz, 17H), 3.55 (d, J = 13.5 Hz, 19H), 3.45 (dd, J= 7.2, 3.2 Hz, 11H), 3.58 —3.20 (m, 61H), 3.26
(dd, J=11.6,9.5 Hz, 11H), 3.26 (dd, J=11.6,9.5 Hz, 31H), 3.26 (dd, J = 11.6, 9.5 Hz, 29H), 3.20 — 2.94 (m,
51H), 3.23 - 3.09 (m, 38H), 2.80 (dd, J=12.7, 10.7 Hz, 9H), 2.80 (dd, J = 12.7, 10.7 Hz, 10H), 2.55 (d, J =
3.1 Hz, 6H), 2.64 —2.45 (m, 22H), 2.39 — 2.22 (m, 12H), 2.36 — 2.24 (m, 11H), 1.92 (s, 47H), 1.92 (s, 48H).
SEHEHI 160
(S)-1-Q2-((7-5-2-(2,6- — 5-4-(TH- ML M- 1 - ) 2K DR S [ 1,2-a] ML IE -3 -5 ) FFY ) D IR AR) 2 -1 - il
f il &

Uf@ o ey U?Q

K,CO3,Cul, toluene,110°C

)\1581 o

¥Rk 158-1 (170 mg, 0.35mmol) HFH K 2mL), EARYFF, IARLPE (36mg, 0.53
mmol), BREEH (145mg, 1.05mmol), WULTEH (7mg, 0.037mmol) F1x-(1R,2R)-N,N-HI & 1,2-
Wbt (5mg, 0.035mmol), 110CKRMEHR. RMAERE, WER =R, Tk, &Pk
FEUE, BEBIIAK (30 mL), “HEF R (50 mLx3), &IFEHUM, WREHhK (50 mL) i,
ToAKBR AN, S IR A, 45 2HH ) 4 i Ak, 13 24AH 160, (A E 1 (5.8 mg, 72 3.5%).
MS [M +H]'=471.7.
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1H NMR (400 MHz, MeOD) 6 8.93 (dd, J = 7.4, 3.2 Hz, 1H), 8.47 (d, ] = 2.6 Hz, 1H), 8.02 — 7.98 (m,
1H), 7.85 — 7.82 (m, 3H), 7.51 (dd, J = 7.4, 2.0 Hz, 1H), 6.65 — 6.64 (m, 1H), 4.43 — 4.40 (m, 0.5H), 4.29 —
4.26 (m, 0.5H), 3.92 — 3.89 (m, 1H), 3.86 — 3.80 (m, 1H), 3.72 — 3.69 (m, 1H), 3.46 — 3.36 (m, 1H), 3.31 —
3.21 (m, 2H), 3.08 —3.02 (m, 1H), 2.75 — 2.70 (m, 0.5H), 2.58 — 2.52 (m, 0.5H), 2.08 (s, 3H).

SEHEfl 161

(S)-2-((Q2-(4-F FE-2,6- ZFAFE)-7-FEIKME [ 1,2-a] L mE -3- 25 ) FF 228 )P -4 R FPY 5 11 %

R Q

ZN=N % cl

\N/ NH

cl
NH,

HCl{con.)
C EtoH
N
>0
o)

149 161

BEY 149 (03 ) T EtOH (4mL) 1, BEEEMAK HCl (6mL). £ 100°C FHi#Ex
J82 2he TLC ATINERRE K, HH mAER. KRR, Hr=e omfl &0 S8 21a 161, M
tE R (0.14 g), MS [M +H]=437.2.

'H-NMR(1H NMR (400 MHz, DMSO) & 8.44, 7.56, 6.88, 6.68, 6.68, 4.07, 4.05, 3.96, 3.93, 3.82, 3.78,
3.69,3.51,3.46,2.73,2.48.) (NB190027-03-02).

SLjER] 162
F |
<\ DIPEA,DCM, OOC K,COg,Cul, toluene,110°C
N
2-5 1621

(1) (S)-1-Q2-((2-(4-1R-2,6- 3R R FE)-7-FF FL KM I 1,2-a] ML e -3-228) FE L) IR AG) 2 - 1 - )
GHIEES

\N/ Br

O)\ 162-1

BHRE 2-5 (1.20g, 2.84mmol) FINN-ZRHFZELIE (1.10g, 8.51mmol) HTFZHEHF I (6
mL) #, WKAE, TN EEE (268 mg, 3.41 mmol), FEHIFEIEFEREE 0°C, MinseisE, £0 C
R 2 /N e JROBMEEHE, K (30 mL), S LEER (50 mLx3), &IHAHAE, HAIEEHK

(50 mL) ¥k, TOKBREREA T4, TS AN T, 13200 SRR AT AL ik
LB OHE (5: 1)), FEHEE 162-1, MR (700 mg, 1% 53.8%). MS [M +H]'=464.9.
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AR (2D (S)-1-2-((2-(2,6- —F-4-(1H-WK M- 1 - ) H I )-7- F FE DK B[ 1,2-a] AL BE -3 -2 ) P 26 ) b pAA )
L fre-1-

/=N
s N/ N

¥ EAE 162-1 (150mg, 0.32mmol) T HZE 2mL), ERSHE T, IMABKME (33mg, 0.48
mmol), FKEZHH (135mg, 0.9 8mmol), ML (6mg, 0.032mmol) Flfx-(1R,2R)-N,N'-FH 1,2-
Weke — i (4.6mg, 0.032mmol), 110 CRMERE. RNEHRE, WEREE, S, EEIMAK

(20 mL), “SHEEEER (30 mLx3), HIHAHUAR, WRIEHKGO mL)kE, TKGRMTE T+
JE JE R A LA I R IR, 43 SR S ) % € p ik, 19 AW 162, A [EA(21.3 mg, 723 14.6%).
MS [M +H]=451.8.

1H NMR (400 MHz, MeOD) & 8.48 (t, 1H), 8.42 (s, 1H), 7.80 (s, 1H), 7.59 (t, 2H), 7.39 (s, 1H), 7.24 (s,
1H), 6.97 — 6.91 (m, 1H), 433 — 4.23 (m, 1H), 3.84 —3.81 (m, 1H), 3.79 — 3.68 (m, 1H), 3.67 — 3.56 (m, 1H),
3.45-334 (m, 1H), 3.22 -3.21 (m, 0.5H), 3.17 — 3.15 (m, 2H), 2.98 —2.92 (m, 0.5H), 2.73 — 2.67 (m, 0.5H),
2.49 (s, 3H), 2.47 — 2.44 (m, 0.5H), 2.05 (d, 3H).

LHEf] 163

(S)-1-(2-((2-(2,6- 35 -4-(FEME-2 - FE) K FE)-7- FF S K e e[ 1,2-a | ML g -3- 228 ) HF 22 ) IR AR ) 2 e -1 - 11
il &

< Ay
F \/\/1010

Pd(PPhj),,dioxanne,85°C

162-1

KA 162-1 (150 mg, 032 mmol) FT 14-—HAK Q2 mL), EESESTF, A 2-(=
TERGLE)ER (174 mg, 0.48 mmol) FPU(=IREFH)H (37mg, 0.032mmol), 85 CRFEH.
RNERE, WEFIEE, S3, EBREMAK 0mL), “F PR (50mLx3), &AM,
MK (50 mL) Pk, TOKGRERBATEE, TS AN IEIEIET, 1320 5 & kil
HEEEY 163, AEEA (78.8mg, 723 54%), MS [M +H]"=452.8.

'"H NMR (400 MHz, MeOD) & 8.47 (t, 1H), 8.11 (s, 1H), 7.85 — 7.75 (m, 2H), 7.42 (s, 1H), 7.39 (s, 1H),
6.93 (d,J=6.1 Hz, 1H), 432 —4.22 (m, 1H), 3.84 —3.76 (m, 1H), 3.69 —3.65 (m, 1H), 3.61 —3.54 (m, 1H),
3.45-3.35 (m, 1H), 3.17 - 3.16 (m, 2H), 2.99 — 2.88 (m, 1H), 2.74 — 2.63 (m, 1H), 2.49 (s, 3H), 2.04 (d, 3H).

SEiEH] 164

(S)-2-((2-(2,6- - F-4-(3- A - L H-MHL P 1 - B8 ) R )-7- BRI e 31, 2-a L g -3 - ) Y ) N -4 - SR TS
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F s (] &
F
=N ~
= Y _
H x N N 0
)\ 0 o F
164-1 <\
'

134-7
B HEME 134-7 (50mg, 0.12mmol), 1-(1H-MEME-3-FE) R -1-Bd (30mg, 0.12mmol) FNHHER
(30mg, 0.36mmol) AIAN HHETH (SmL) 1, ESMLEY, 130°CH L 4h. BEZER, S, I
BT ZRZIE (5mL), MAEEHAK QomL) ¥k, TKBBRMTE, Sk, &0
A EAEW 164, FHEAFEK Gmg, W 7.5%).

MS [M +H]|'=523.8. 1H NMR (400 MHz, d4-MecOD) & 8.51 (d, J = 2.7 Hz, 1H), 8.43 (d, ] = 6.9 Hz,
1H), 7.80 (d, J = 8.5 Hz, 2H), 7.37 (s, 1H), 7.03 (d, ] = 2.6 Hz, 1H), 6.89 (dd, J=7.0, 1.5 Hz, 1H), 3.89 - 3.78
(m, 3H), 3.66 (s, 3H), 3.68 - 3.58 (m, 1H), 3.42 - 3.37 (m, 1H), 3.21 - 3.12 (m, 4H), 2.94 — 2.85 (m, 1H), 2.66
—2.62 (m, 1H), 2.48 (s, 3H), 1.25 (1, ] = 7.3 Hz, 3H).

e 167
(S)-N-(4-(3-((4- LB TpR-2- 2 ) FFY 36 )-7- P L R B[ 1, 2-a] ML B -2- F5)-3,5- — BUAR AL ) 2 BN 1 ) 45
o R 0
SN /) NH
o F
L,
J—

162-1
K H Ak 162-1 (240mg, 0.518 mmol) FNZ ML (45.9ng, 0.778mmol) , FrER4E (150mg,
0.778mmol) K 4,5-XU( . FE#)-9,9- ~HHEIE (6.00mg, 0.010mmol) IMAZ|FIEA, A
LA-ZEAI, HMREHR N2, HIAZ(CREERE)-—4 (9.50mg, 0.010mmol) , FRE# N2,
RRIMAE 80°C LS 4h, LCMS Wil EORL R TE4, A R A IMAAGET, S e AL
(30mLx2) , ERET/KBERIATHE, W4 APk, SH&BE0IEE2MEw 167, Atk
(102mg, 773 52.4%) o LC-MS [M +H["=443.1. 'H NMR (400 MHz, DMSO-dg) 5 10.40 (s, 1H), 8.42 —

8.35 (m, 1H), 7.41 (dd, J= 9.8, 1.7 Hz, 2H), 7.32 (s, 1H), 6.80 (dd, J = 9.6, 4.1 Hz, 1H), 4.07 (dd, J = 23.0, 13.0
Hz, 1H), 3.73 — 3.56 (m, 2H), 3.51 — 3.36 (m, 1H), 3.32 — 3.22 (m, 1H), 3.15 (td, /= 11.7, 2.6 Hz, 1H), 3.01 (dd, J
=58,2.7Hz 2H), 2.77 (dd. J = 12.9, 10.5 Hz, 1H), 2.59 — 2.52 (m, 1H), 2.37 (s, 3H), 2.26 (dd, J = 12.6, 11.1 Hz,
1H), 2.10 (s, 3H), 1.91 (. J = 12.7 Hz, 3H).

sl 168
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//
N / \
Br B nBuLi, THE  OHC B 14?3%
—_—
N1 DMF N7 Br "CuCl, CU(CF350a) CU(CF3S03)z, KaPO,,Cul,
toluene,85°C-rt dloxane reflux 6h
168-1 168-2 éoc
168-3
= N N
AN )= N N <3
N /
S VaWas o %\113 N \
o HCI/EtOH,DCM DIPEA, DCM o)
—_—
1 168-4 T~ ocan (
N
éOC

BPE (1) 6-IR-4-H L8 T W (i %
OHC | j
N Br
168-2

BAMRY, ¥ 2.5-ZR-4-FEM0E (5.0g, 17.19mmoD) ¥ FIUAMIR (60mL), [FiR%-78°C,
MRS IIANIE T 24 (75 mL, 2.4 N), 1ZIRE FHHE 30 min 5, MIA NN-ZFREFRERE (25
g, 3438 mmol), -78°C i3 /N, FERERAEK (1IN, 20mL), ZMRZERHR (100mL), YMFIGRIR
SAWATR (80mL) Pk, MAIEEAKMER (S0mL), JoKBRRRAN T, 1hUEIRSE, KRR 2T
sk 32| Rk 168-2, AMMEE (23g, I 54%). LC-MS[M+H] *:199.8.

B (2) (S)-2-((2-(6-1R-4-FF HEIE g 3-8 )-7- FBEIR I [ 1,2-a] M2 -3 -5 ) Y 26 ) b bf-4- PR 188 AL T T
fy i 24

168-3

FUA, KRR 168-2 (320mg, 1.50 mmol), (28)-2-Z M SEngiik-4- 5 IR AL T s (317 mg,
1.50mmol), 4-FAEMLME-2-% (162mg, 1.50mmol), LA (45mg, 0.45mmol), =4 H iR
(163mg, 0.45mmol) HIAFITAKFIRK (6mL) H, FHEZE 85CJ5, [AIK MR F H i NN-—H 5
LBERE (0.1mL), 85CHHER, RMLAHRGAME R, EEHET, i AR ET AR 2
FRIEE 168-3, TR AIRE AR (324 mg, & 41%). MS [M +H[=500.7.

PR (3D (S)-2-((7-F F=-2-(4- i -6-(1H-NEL M- 1 - R Y MEE -3 )R MR 1, 2-a L -3 - ) 4 ) A -
4-FRIRBUT BRI %
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& 168-4

N
éoc

BAEARY, BHREME 168-3 (320mg, 0.64mmol), 1H-MEM: (130mg, 1.92mmol), BUALIHT (12
mg, 0.06 mmol), (IR2R)-N1N2-—HIEIREHi-1,2-—% (18 mg, 0.13 mmol) FIFEER4T (408 mg,
1.92mmol) JIAE| “E A (5mL) 1, 100°CKM 6h, WEIZEZRMARK (15mL) JFidiE, &
FRZME (20 mLX3) FEH, SIANUHE, WHEEAK 20 mL) ¥, KGR TE diEkET,
R PP RE AT AT A3 B P R 168-4, L3 (AR (170 mg, 1 55%). MS [M +H]['=488.9.

LI (4) (S)-2-((7-F Hh-2-(4-FF Bh-6-(1H- ML e~ 135 ) IEL g -3 - 58 YA e S [ 1, 2] ML M -3 - ) Y 256 y R
A %

= /N — N\
SPEYae
]
& 168-5
N
H

KA 168-4 (170 mg, 0.35 mmol) ¥ T —& M e (SmL), MARNECEER (33%, 1.0
mL), F R R 3h, S SIEE WG e TR, 43 29 AR 168-5, KR (87K (145 m), MS [M +H]'=388.9.
LR (5) (S)-2-((7-FP H-2-(4- P e -6-(TH-ME M- 1 -3 ) I A -3- 5 ) K - 1, 2-a] LR -3- 32k ) F 25 ) i -4 - 9%
12 P f i)

0
(\ 168

BARY, KPRk 168-5 (135mg, 0.35mmol) VA FAK AR S (SmL), FFRE 0C, A
ZRWNHECEE (225mg, 1.75mmol), )5 INIE TR —F R IEHW (10mg/mL, 3.5mL),
0°C Tt 2 /I, RMNEHRIF, IAK QomL), “HEFHEER Q0mL X3), &IHAHAE, WAl
EEKB Q0mL), /KGRI T4, WIHIET, MR ZITAil (8t LR ClR=2:
1), 32007 i e AR ) A > B AL S 2EE W 168, HEE (45 mg, W 21%).

MS [M +H|'=446.8. 'H NMR (400 MHz, CDCL;) & 8.60 (d, J = 2.2 Hz, 1H), 8.33 (s, 1H), 8.09 (d, J =
7.1 Hz, 1H), 7.96 (s, 1H), 7.77 (s, 1H), 7.39 (s, 1H), 6.71 (d, J= 7.1 Hz, 1H), 6.51 — 6.47 (m, 1H), 4.00 — 3.75
(m, 3H), 3.67 (s, 3H), 3.62 — 3.52 (m, 1H), 3.45 —3.34 (m, 1H), 3.08 —2.98 (m, 2H), 2.96 — 2.86 (m, 1H), 2.63

254



WO 2020/135771 PCT/CN2019/129382

—2.52 (m, 1H), 2.44 (s, 3H), 2.41 (s, 3H).
SEHER 169
(S)-2-((2-(2,6-  F-4-(2-FR FE-2,5- A -1H-ME % -1- 38 ) K I )-7- F JE K IR 5[ 1,2-a] HEE P -3-3) H )

-4 5 T i 1 ) o

F
A N=N
N
U/ 2 =00
o F 0
AcONa,AcOH, 90”(3 N
J~o

341 169

BARY, KBHEME 3-1 (100mg, 0.24mmol) ¥E TEEMR (1mL), AN 2,5- “H&EKE-25-— &%
g (35mg, 0.26mmol) FIEEERHN (50mg, 0.48mmol), 90°C 2h, RNERG, MEEZRR, i
FEFHHET, RS SRR S B, SEER 169, HEFEE (202mg, 7% 17.4%). MS[M
+H]"=482.8.

'H NMR (400 MHz, MeOD) & 8.42 (d, J = 7.0 Hz, 1H), 7.70 (d, J = 10.1 Hz, 2H), 7.50 (dt, ] = 6.1, 1.9
Hz, 1H), 7.35 (s, 1H), 6.89 (dd, J = 7.1, 1.4 Hz, 1H), 6.29 (dt, J = 4.3, 1.9 Hz, 1H), 4.66 (t, ] = 1.8 Hz, 2H),
3.82-3.79 (m, 3H),3.67 (s, 3H), 3.63 — 3.57 (m, 1H), 3.41 — 3.38 (m, 1H),3.15 — 3.08 (m, 2H), 2.95 — 2.86(m,

1H), 2.70 - 2.59 (m, 1H), 2.47 (s, 3H).

e 171
o PMB._ _PMB PMB.-PMB Boo 5
0=5-cl N b == ~ " AN o pme
PMB” “PMB L 0=8=0 ‘ " Ty
g 0=5=0 DMF _ = OJ N/ S-N
171-2 _DMF_ N “ T Moe
E ¢ FEtN, DCM, 1t THF, -70°C 15 14 o ¢
F F F F oo Cu(OTf), (\
' r o0 toluene,DMA,85°C N
1711 \
171-3 171-4 Boc 1715
F F
R AN O PmMB =N G
AN o PMB o W, ﬁ—N‘ ) SnH,
s N-Z g P 0 PMB  TFA o)
EAHCI O PMB 5 Ng71-13 F — F
> F = o) DCM,t, o
CH,Cly, 1t, 0 EtsN, GH,Clrt t &
C N ¢
N
o)
H O)\O\ )
1716 1717 171

IR (1) 4-3-3,5- RN N- (4= A A0 D) SR R I (1441 4%
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PMB. _PMB
N

|
0=S=0

.
171-3

WK —(4-FRNE)E (36.0g, 140mmol, LA 171-2), Et:N (21.2g, 210mmol), T —
AHLE (1000mL) 1, VKIS FHRE, SHEIMA 4-1R-3,5- “FRBBES (40.5g, 139mmol, L& 171-
1, R IR T 10 Consedb ¥ 171-1 FEREKS, iR R 1.0 h. TLC(PE/EA=10/1)
A 171-1 KRR5E. RTEHE, DCM ARIK AR EK AR (400mLx2, 10%inwt.), HRIE
K (400mL) ik, KW TEE, BT, SFmEk171-3, AEREE (683g, W 96%). LC-
MS: [M+H]" =511.1.

PR (2) 3,5 F-4- FF I JE N N- (4= FF AR 6 B T e 1 1 4%

PMB.-PMB

0=8=0

NS

O
171-4

K EAE 171-3 ((68.3g, 1333 mmol) ¥ T THF (800 mL) 71, RIEARAIE AR INHAE 40°CHd
HAMEMR. BN =5, FIESE-70 CULR. FHIETHEM (25M, 64mL, 12eq) ZEH N
FOSE, REFIE/NT-70 °C, THSEIE T RS SN 45 min, FEUIA DMF (12.7g, 13eq). M58
DMF J& 5282 2.0h, HNEERR (0.5M) VK 523 FKs S ik pH 2 4. ¥ 2, BUAHUAEIET . 7K
HTA DCM (300mL) FEHFIR. DCM MG IE)5, ¥ THF Je 5200 T DCM A1, AWM
ok, T, BETIR PR 171-4, & 74g, AL 55g, (AGER, {2 90%). LC-MS:
[M+H]" =461.2.

PR (3D (S)-2-((2-(4-(NN-(4- AR A BRI )-2,6- — i 44 )-7- FR JL KL IR [ 1,2-a] ML IE -3- %)
FF ) R bl -4~ R R A T TR P o)

NN §S,> N/PMB
Y N
N & PuvB
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7E 100mL B JE AR I A F K 171-4 (18.2¢, 39.4mmol, 1.0eq), 4-FEMLIE-2-I% (4.26g,
39.4mmol, 1.0eq, ABHEW1-5), (S)-2-ZRIEMIR-4-FFERFU T g (8.33g, 39.4mmol, 1.0eq, &M
1-4), CuCl (1.17g, 11.8 mmol, 0.3eq), Cu(OTf), (4.34g, 11.8 mmol, 0.3eq), F# (200mL), DMA
(12mL), FAEH3 %K, 85 THMHMAIIAR (120), TLC Kl s EMEAY 1-5 W2, Ak 171-4
SRR RATE . KERAHEZRGMAZK (100mL), 7K (150mL) £ Smin, 39, BUF
He AKMFAH DCM (150mL) ZEH 2 k. A HUAHABRE KRG, TKEMIR TR, TG
Bk 171-5, (11.2g, BEOEME, 4E 96%, WE 37%). LC-MS: [M+H]" =761.9.

B (4)  (S)-3,5- & -N,N- " (4-H 485 3 )-4-(7- FF F-3- (L I -2 2k P 26 Bt 71 1, 2-a] ML B -2-32)
TR (1) 4%

N gNlPMB
Y N
N T V=Y
C F
N
H

171-6

B HEAE 171-5 (11.2g, 14.7mol) ¥ T DCM (33mL), FIIAZEEE —EANHFEWR (4 M, 33mL),
FiRHPE 1.0h, TLC RN TE. FERBEFIAZK (100mL) A5G HEE (200mL), FHBEREIH
pH Z/KAH E 590 (pH=9~10). Z3H DCM #H, KA DCM (100mL) FEHFH K. &I DCM
K, BRI TKSES, T TH R 171-6, (9.7, AMER), DL 100%HKEER T 5.
LC-MS: [M+H]* = 622.2.

B (5 (S)-2-((2-(4-(NN- - (4- I R E)-2,6- — R )-7- FHJE DK M J[ 1, 2-a] M Mg -3-555)
FF e R -4 FF S 1 1 4%

AN O PMB
Y, s
N & PMmB
F
o)
.
s
1717

B HEME 171-6 (9.7g, 14.7mmol, 1.0eq) ¥+ DCM (40mL), FIA EtN (2.96g, 29.3mmol,
2.0eq), TS FERFEE (2.08g, 22mmol, 1.5¢q). M 1.0h J§ TLC BRI M5E. REEEMA
7K (150mL), DCM (200mL> %4 10min /5473 DCM A4, KAHFEA DCM (50mL) ZEHIK. &
3 DCM M, FMWAMSHARS, KRB TEET, dHERRE 1717, (9.4g, AGEKE, 1L
# 89%). LC-MS: [M+H]" = 720.9.

W (6D (8)-2-((2-(2,6- — Fi-4-ZUR T A8 )-7- FF KL [ 1,2-] WL e -3- ) FF 5 ) A k-4 P %8 T
(] 4%
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E
e &-NH
S-NH,
N-—/
X 0
F
¢
N
~o
O \
171

B EAE 171-7 (9.4g) ¥ T DCM (30mL), AN TFA (30mL), 35 CH#d® . LCMS E7= 80%
). AMIITFA (10mL), 40°CJJ8 4.0he RSRHET, M H CIFERIERT, Hl&s S54ee
171, AGEER (3.165g, WK 50.6%). LC-MS: [M+H]" =481.1.

'"H NMR (400 MHz, DMSO-ds) & 8.41 (d,J=7.11 Hz, 1H), 7.69 (s, 2H), 7.59 (d, J = 6.6, 2H), 7.33 (s,
1H), 6.84 — 6.78 (m, 1H), 3.76 (d, J = 12.5 Hz, 1H), 3.60 (d, J = 11.6 Hz, 2H), 3.53 (s, 3H), 3.44 (d, /= 3.6
Hz, 1H), 3.31 (s, 1H), 3.24 —3.14 (m, 1H), 3.02 (qd,J = 15.7, 6.1 Hz, 2H), 2.77 (s, 1H), 2.34 (s, 3H).

SR 172

E
cl NH, R F
//—er \CN( C'\CFN 5 BN
o] = Y/ r Br
N /
Boc F 1722 h HCl/Dioxane SN
1721 - o F —ioxane F
<\N

U
N
/1 j CuCl, Cu(OTf),
S)
IPA, 80°C
= O .
1-4

éoc H
172-3 172-4
F
E
Cl N
c et Br \©§/ SBn
be N N
o g 113 F Pd,(dba)s, Xantphos F s0.Cl
o [e} 2Ll
- —_—
Et;N, (\ DIEA, BnSH, dioxane i HOAG/ACN. rt
DCM N ;\
)\O e} C{
172-5 172-6
R R
N N =\ T G N 2
SN/ N\ /8¢ SN §NH:
F NH3-H,0 F
¢ ¢
e {
A LA
1727 172

B (1) (S)-2-((2-(4-1R-2,6- —FIFIE)-7- UK ME I 1,2-a] Mk BE -3 -8 FF 0 N k-4 FE G AL T B ) )
%
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Br

\
Boc
172-3

7E 100 mL 5 JEHE AR KA (S)-2- Z B FE M pk-4- AU T T (3.1g, 1.0eq, MK 1-4), 4-32-
2,6- A (2762, 1.0eq, AW 172-1), 4-FMEBE-2-0% (1.61g, 1.0eq, L&Y 172-2), CuCl
(037 g, 03eq), Cu(OTf: (136¢g, 03 eq), FHEE (50 mL), FSEH3 K, 80 Cuihn#t
&, TLC Kl RMeAH 172-2 5. BT HAEE, KR EA MZUKEER, BEA M, RGN
THA, FFEREG, KRR TR, T EAE PR 172-3, A@FEE 3.0g, 4N 78%).
LC-MS: [M+H]" = 542.2.

B (4 (S)-2-((2-(4-1-2,6- —FRARHE)-7-FUKMEH: [ 1,2-a] MLk g -3-J5 ) FF 8 ) A i g o] 46

F
CI AN
SN / Br
C F
N
H
172-4

KRR 172-3 (2.672) BT A FFE (24 mL), FEIMAZER “HAH (24 mL), FEHEE 1.0
h, LC-MS kiS58, # [ BMEIET, ARMEHIAK (15 mL) F e (15 mL), 5T
FKHH, FHBRERESAKIE TR pH EAAH 299680 (pH=8~9). 7P S P HeAd, AAHFEH —5F
FEREI (10mLx2). & H &P, AmAEhKsk, rTERRE172-4, AtREE (1.70g,
i 88.6%). LC-MS: [M+H]" =442.1,

B (5) (S)-2-((2-(4-1R-2,6- — FARHE)-7-FIKMEFF[1,2-a] L HE -3- 5 ) HH 5 ) b k-4 FFY R F 5 1) 1) 26

Br

o

N
e
172-5
KRk 172-4 (14, 1.0eq BT&EFK (10mL) 1, IMA=ZHE (480mg, 1.5eq), i
& ZMEHlE (388mg, 13eq). KM 1.0h 5 LC-MS R4 . RM5EEINAK (10 mL) fitdk
30min J5 I S BEAR, AHH A Z &R (10mLx2). &H S HFAH, HBmEibank
%, JOKERERAN TR T, A RE 172-5, At (1.01g, 205 93.02%). LC-MS: [M+H]
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=499.38.
W (6)  (S)-2-((2-(4-CRH B 2)-2,6- —FARFE)-7-FUK ML [ 1,2-a] b g -3 -2 ) FF 28 )N bk -4~ FF R FF
B il &
F
Cl =N
SN Y, SBn
F
O
Gy
&0
172-6

B ER 172-5 (0.73 g, 1.0eq) I T & N3 (4mL) #, I BnSH (0.24g, 1.3eq), Pd2(dba)3
(0.04g, 0.03eq), Xantphos (0.04g, 0.05eq), DIEA (0.60g, 3.0eq), HEBEHN, =X, 780 C
TRNEA. LCMS HERNE KB4 ERMHIMA &P (10mL) A7k (10mL), 73—
SUF R, ACHFEA SRR (10mLx2). &S GeH, AWM, KB T
PENET, SHEREE 172-6, AGEER (0.82g, 40 91.53%). LC-MS: [M+H]" =544.2.

LR (T (S)-2-((7-F-2-(4-(FUATH)-2,6- — FA KM I 1,2-a Wb e -3 ) Y 22k ) AWK -4- FRY R, P
il

N/ 1
= (o]
F
O
ig/\

(o]
oA

172-7

KRR 172-6 (510mg) IIANBISBORF, MZFE GmL) ¥/, FEIMAKEER (281mg, 5.0
eq), TEUKIR TN SO2CL, (506 mg, 4.0eq). F1F 0°CJM 1h. LCMS B ERNESR, HHEME 172-
7TERMR. ZRBARIACHE, REMEEEAT 5.

W (8D (S)-2-((7-38-2-(2,6- - F8-4-ZUBRIL AR IR KM I [1,2-a] WELE -3-228) FFY 58 ) A k-4 P R P Y
il %

E

S ENH
N/ 2
= o
¢
o
<\N
&9

172

FEOCT, BE/K QmL) AZKE (1 mL) FEEHNE LR NEF, FEZE TN 0.5 h.
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LCMS SonERNE R TE 4, B B AR R BRI KM 8 R 2 K, frdh K mseiss,
TKERER AT, Wi, &6 % EAt. FEEW 172, AEQEE (185mg, 4K 99.74%). LC-
MS: [M+H]" = 501.1.

'"H NMR (400 MHz, DMSO-ds) & = 8.11 (d, J=7.4, 1H), 7.29 (d, J=1.6, 1H), 7.22 (s, 2H), 7.14 (d, J=6.6,
2H), 6.60 (dd, I=7.4, 2.1, 1H), 3.33 (d, J=12.8, 1H), 3.13 (d, J=11.3, 2H), 3.07 (s, 3H), 2.97 (d, J=7.8, 1H),
2.77-2.69 (m, 1H), 2.69 — 2.61 (m, 1H), 2.53 (dd, J=15.5, 8.3, 1H).

F F
F o} o
N PMB NN =
N o PMB _ I = 0
~r 8N \@E/ BN SN\ TN
SN 5 PMB o PMB TFA o
F ° Ac0 o F o F
—_—— _—
0 EtsN, CH,Cly1t Q DOM.rt, ¢
<\N N Hj
N
o% J
1716 1731 173

B (1) (S)-3,5- 5N, N- " (4-FF A 5)-4-(7- F £ -3-(MD IR -2 - 58 P B ) R 3 [ 1, 2-a ) ML M -2-E)
R R P 1 4

N SS?N,PMB
Y B
N S PMB
=

o)

QN

O)\

173-1

N

SIRSEHf] 1 KL BRG] SR 2R A 171-6, BUPEME 171-6 (620mg, 0.94mmol, 1.0eq) ¥ T
DCM (GmL), MIA EB3N (236mg, 2.34mmol, 2.5¢q)), WINESERET (191mg, 1.88mmol, 2eq). K
2 1.0h J& TLC 2R CRM5E. RMSEFIMAK (30mL), DCM (50mL) ##E 10min 542 L DCM
K, AKHEA DCM (20mL) ZEB(PIK. &3 DCM M, FIBMEMMESL, ToKBRRMTEET
G R R 173-1, FGEE (450mg, 1R 68.3%). LC-MS: [M+H]' = 705.2.

MR (2D (S)-4-(B~((4- LT =MD k-2~ J ) FF )= 7- KA [ 1,2-a | Wk g -2- 5 )-3,5- — S A A O g 1)
%

=N 1]
S-NH
N / Il 2
= (o}
F
O
&;\
O
173

BEHEAE 173-1 (420mg) T DCM (2mL), fAIA TFA (2mL), ZEEBEEE. FREISTKR
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N 4.0h, AP, JSOEAFIIAK (20mL) A1 DCM (20mL), HIERERSA A pH L 9. 27 DCM
K, KA DCM ZEHL (20mLx2), &3 DCM M, FWAIEE KR, KRR T T
HAS = F A DCM/PE (1:10) 4T3, S4E9 173, A4 (104mg, W 37.5%).

'H NMR (400 MHz, CDCl3) § 8.23 (1 H, dd, 7 36.9, 6.8), 7.60 (1 H, s), 7.53 2 H, t, ] 6.0), 6.80 (2 H. t,
J12.6),6.57 (1 H,s), 437 (1 H,t, ] 11.4),3.91 - 3.72 (1 H, m), 3.51 2 H, d, J 12.1), 3.35 (1 H, dd, J 21.8,
11.9),3.16 (0.5 H, t, J 11.6),3.09 = 2.78 (2 H, m), 2.66 (0.5 H, t, 1 11.1), 2.47 (3 H, d, ] 3.8), 2.44 — 232 (0.5
H,m),2.04 2H,s), 1.98 (1 H,s), 1.82 2 H, s).

SEHER] 174
cl Boc
o cl
PMB._ _PMB
N O\ (s)j O PMB
0=5=0 N™ "NH; s N
172-2 & PMB  EAMCI3 M)
—_—
CH,Cl, O-1t, 2h
CuCl, Cu(CF3803),
F F
S0
Boc
171-4 1741 174-2
F
G AN Q pmB G N 2
S—N
o O N / 6 PMB a _N / ] 2
PSS\ ¢ TFA ¢
o > 0O — > o}
Et;N, CH,Cly, 0°C & CH,Cly,rt, 16 h &
N N
o)\ o)\
174-3 174

B (1) (S)-2-((2-(4-(N,N-(4- A ZE) U )-2,6- — SR I )-7- Sk M [ 1,2-a] L me 3-8 FF
2 -4 R A T P 1)

E

CI\ A~ N §S,> PMB
/ N
XN 3 puB
F
C
N
1
Boc
174-1

# 3,5- R -4-TEEE-N N- T (4-FFE T2 REEE (29 g, 62.84 mmol), 4-FMERE-2-% (8.08 g,
62.84 mmol), (S)-F{l-T F-2-Z I IH-4- ¥R REE (13.28 g, 62.84 mmol) ¥& T HZE (150 mL) F1—
R (150 mL) H, Hi38 5], S5 EATAHT (1.87 g, 18.85 mmol) A1 =5 F AR (1) (6.82
g, 18.85mmol) MIABIRFE T, EESHEF K 85°C F M 16he SN IIA 750 mL 7K, A2
ZHE (150mL) ZEEH R, AHHAZK (100mL) BE—R, FMMEEA (100mL) BeEmK,
TOKGRBRAN T, 18, dRukals, R AR AL ik 2R 28R (10:1-3:1)), 1539k
174-1, FEEGEWIRELR (18 g, 48 85%, W& 39%). LC-MS: [M +H|"=783.0.

IR (2) (S)-4-(7-58-3-(VD k-2~ P WK F [ 1,2-a] HHE B -2-55)-3,5- —9-NN-— (4- I ) 5
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T BB N 1) 1
F
G\~ 2N 9 PmB
N~ a7
PMB
o F
{,
H
174-2

¥k 174-1 (17 g, 21.7 mmol) & F & H Lt (60 mL) ', FhnEhg- W LB EhiE (60
mL, 3M), #EHIFINRELE 0°C. WinEHEE, =FiRRM 2 /Mf. TLC (PE/EA=3/1,Rf=0.1) il
JERNERETE . JRIRA, HLS I NBRIRZ K IR T pH~8, ZBR 4R (150 mL) ZEHFK, K
RS L T4 20 min, 1 JEIRSE, 752 Fr 4K 174-2, FR AR E 1K (13 ¢, 4 90%, 1% 87%),
LC-MS [M +H]"=683.0.

IR (3) (S)-4-(3-((4- LT P TpR-2- 35 ) P 2L ) 7- S R e [ 1,2-a ML g -2- 6 )-3,5- 5 -N,N-— (4-H
S ) AR O e 1 ) 45

E
Cln N EN/PMB
SN o PMB
F
o
QN%

174-3

KRR 174-2 (1.5g, 22mmoD) T & H i (15mL), fEFE FIMAZZHE (444 mg, 4.39
mmol), ZRETHINZIREF (336g, 3.29mmol), 0 CHKM he [ RBRAFIINMBIEIEKER (40
mL), A=W (50mL) ZEH 2 Ik, JoKBRMRAN T, 1hagukd, Ml e k4l (PE/EA=1/4
~172), BEIREME174-3, HAGREK (1.1g, WK 69%), LC-MS: [M+H]" =725.1.

I (4) (S)-4-(3-((4- 2 T HENDIpR-2- 3 ) FF 56)-7- G [ 1,2 -] ML AE-2-25)-3,5 - — G A IR e 11

#
F
G N Q
“ N/ 7 N2
F
o}
L
O)\
174

BHEAE 174-3 (1.1g, 1.52mmoD) FTF & F 5 (15mL), £ 0C FTIAZRLE Gml), =
TR 16 ho 5 52 SR N 2T S AN K ISR 1T pH~8, A S ZEE (50 mL>3), AHUHMM

263



WO 2020/135771 PCT/CN2019/129382

R K BEIE, TKBRIRAN T4, 1Pk gsikdls . Bl&EERI (28, K, ZHImHD, W
4, FBRREMNIAT pH~8, ZMRZEE (300mL) R =K, MAEHAK (100mL) & 2k, K
R B EE TR 20 min, IEEWRYE, WR4ESEMIEER, W=, EAMalE (10mL) Fgizk (30
mL), %F, BEkEW 174, AEEE (358 mg, 40F 97%). LC-MS: [M+H]" =484.2.

'H NMR (400 MHz, DMSO-ds) & 8.62 (1, J = 7.3 Hz, 1H), 7.82 — 7.77 (m, 1H), 7.73 (d, J = 2.3 Hz,2H),
7.64 (d,J=6.6 Hz, 2H), 7.10 (td,.J = 7.3, 2.3 Hz, 1H), 4.26 — 4.19 (m, 1H), 4.05 (d,.J = 13.3 Hz, 1H), 3.78 (d,
J=12.7 Hz, 1H), 3.69 —3.60 (m, 1H), 3.56 (d, J = 13.3 Hz, 1H), 3.52 - 3.37 (m, 1H), 3.25 (td, J=11.5,2.3
Hz, 1H), 3.20 - 2.97 (m, 3H), 2.80 (dd, J = 12.9, 10.5 Hz, 1H), 2.54 (dd, J = 12.7, 2.9 Hz, 1H), 2.29 (dd, J =
12.8,10.9 Hz, 1H), 1.94 (d,J = 4.2 Hz, 3H).

&tﬁﬁﬂ 175
. F
o
)
/ N Y, S— 9 gz N :
N CU(OAC KOAc O ha N & oo F °
F —_— o
NaSOzMe DMSO MeOH o} DCM &
N N
0
N O)/\\
24 17541 175-2 175

B (1) (S)-2-((2-(2,6- -4~ B R ) R 3L )-7- H ZE R M1, 2-a] Mk e -3- 32k ) HE 250 ) Pl -4 - P R AL
TEERIH &

175-1

2 ESEHEf 2 K5 B & P EE 2-4, a4 2-4 (90mg), NaSO:Me (22mg), Cu(OAc). (32
mg), KOAc(34 mg MK KA 22 DMSOG mLFI R BJEH, 7E 100°C Jx Mid % - TLC(PE/EtOAc=1/1)
R ORI 5%, B B AR . R MR RN EtOAc (10mL) [ M A NHLCl (10 mLx3) AR A1
EhK 10 mLx3)Fei%, NaxSQ, T4, W4 13 2K i prep-TLC 2E40 73 AR K 175-1, AL EA(28mg) .
LC-MS: [M+H]" =522.1.

WIE (2D (S)-2-((2-(2,6- T -4-(FF MR ) 20 )-7- B DK A 1, 2-a L g -3 - 22 ) B8 ) RED e ) 1| 46

175-2
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FEIE FRAREME 175-1 0.1g) FINEMASNFEER GmL, 4M), FEKMN 1h, HRNEES
YINET, 1HEIPREE 1752 (80mg), AR, Redddit, MSEERT TP,

LI (3 (S)-2-((2-(2,6- Z5-4-(CF AL ) A 5L )-7- F B K M2 1,2-a] b i -3- 358 ) HP 258 ) e -4 HF 7 P
Bk Pyt 4

F
ZN=N Q
-
N-/
~ o)
F
o)
QN
/o
O \
175

FRELHRRE 175-2 (80mg) F34E DCM (SmL) HIRMNHF, HIMA=Z (30mg), #£0 T
TN R AR (27mg) FAEMEE TN 1h. TLC ®lERE R, B B Em. &EHl&s
B4y, BIEW 175, AGEE (20mg, 40 99.1%). LC-MS: [M+H]" = 480.1.

'H NMR (400 MHz, DMSO-ds)  8.44 (d, J=7.2 Hz, 1H), 7.81 (d, J = 6.1 Hz, 1H), 7.37 (s, 1H), 6.85
(d,J=6.9 Hz, 1H), 3.77 (d, J = 11.6 Hz, 1H), 3.63 (d, J = 11.9 Hz, 2H), 3.55 (s, 2H), 3.46 (s, 1H), 3.39 (s,
2H),3.28 - 3.16 (m, 1H), 3.13 — 2.97 (m, 1H), 2.38 (s, 2H).

L] 176
7
o
Q o~ NH; ¢ cl
N U AN = SN
] Boc SN Y Yaul - P Br
¢ 14 15 ~ HCI/EtOAC N methyl carbonachloridate
o CuCl, Cu(OTf),, toluene o o} TEA, DCM
DMA Q (\
N N
Boc H
176-1 176-2 176-3
cl cl cl cl
N o) N [o]
AN AN N 0 AN I
SBn - S—NH
\@/ Br ﬁ/ NS ga SN i
BnSH, Pds(dba)s, O NHy/THF
0 Xantphos, DIEA C) S0,Cl, HOAGDEM o —_— o
C - C
N dioxane N N N
P a o /o
O \ \ o \
176-4 176-5 176-6 176

B (1) (S)-2-((2-(4-1R-2-5 FEFE)-7- 1 LR ME[1,2-a] ML e -3-35) HP 35 ) A bl -4 - R R AT T ) 6] 4%

Cl

Br
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7E 100mL 7R NN 4-IR-2-FF B (2.0g, 1.Eq, thk&W176-1), hE5H 14 (19¢,
leq), AE¥ 15 (1.0g, 1.eq), CuCl (027g, 0.3eq), Cu(OTH, (0.99g, 0.3eq), HFH (20mL),
DMA (2mL), ZASEM 3K, 85 CMiiin#Ad®R (12h), TLC il ERMEAH 176-1 . KAH
AHMEFRFIMAZK (10mL), /K (I5mL) i+ Smin J520 BT HFAH. KHEFEH DCM (15mL)
W2 W AV AMATE HAKRE, KRBT, TSR 176-2, = EMRY (1.46

g, 4% 95%). LC-MS: [M+H]" =520.2.
W (2) (S)-2-((2-(4-1R-2-F IR )7 F L DKW 1,2-a] Mht g -3-22) HEY 22 ) b Py o] 4%

Cl

AN
~__N / Br
O

<\N

H
176-3

K HEAE 176-2 (1.46 g) ETHEE (SmL), BN HCU/EtOAc (4 M, 10 mL), ZEHF:1 h,
TLC #8528 BRI (10mL) A5 F 4 20mL), FITREEHE pH KM 2 596t
(pH=9~10). Z}¥H DCM Hl, 7KHFEH DCM (10mL) ZEE K. &3 DCM H, FIHAIE Kk
%, TIRle TS EAE 176-3, FHauiky (1.05g, 40 90%). LC-MS: [M+H]" =420.1.
B (3) (S)-2-((2-(4-1R-2-F IR EL)-7-FH FE DKM 1,2-a] L -3- 5 ) FF 58 ) neh k-4 FY 22 G P ol %
Cl

Br

L
&0
176-4
W HEME 176-3 (1.05 ¢, 1.0eq) T DCM (10mL), jnA DIPEA (0.65 g, 2.0eq) EINAE LR

FlE (027g, 1.5eq). & 1hJ5 TLC BB RMFEEMAK (10mL), DCM (20mL) #i{
$£ 10min S5 E DCM A, KA A DCM (10mL) ZEEUH K. & 37 DCM A, FIMRISAL 5%,

ToKBREAN T RE T, S HANE 1764, (0.88¢, 4 96%). LC-MS: [M+H]" =478.2,
B (4) (S)-2-((2-(4-(EBRIE)-2- G HEIE)-7- FF FE IR 1,2-a] MHE 0E-3-J5E ) 58 ) - 4- FF 2 P 7 A

&
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\N/ SBn

o

N
9

176-5

B HEAE 176-4 (0.78g, 1.0eq) T ZH/I (10mL), AN BnSH €0.23g, 1.1eq), Pd2(dba)3

(0.15g, 0.1eq), XantPhos (0.1g, 0.1eq), DIPEA (0.42g, 2.0eq) FHFEE N, =&, 7£85 CFxX
NI . TLC M ERNE R 5E4 . RBISEEMAK (10mL), EA (20mL) ## 10min J5 2% EtOAc

A, KAFH EtOAc (10mL) ZEHPHIR. & I EtOAc M, ARSI, KRR TIEiET,
ARk 176-5, FEMRY (0.85g, 4iF 92%). LC-MS: [M+H]" =522.0.

IR (5) (S)-2-((2-Q2-F-4-(FBATE I ) A< FE)-7- FF FE IR [1,2-a] AL mE -3 38 ) R JE) AL b4 - FR 7 R R 1)
il %

o gs')fu
N Y/ 5
o
(,
&9
1766

¥ MK 176-5 (150mg) SIAF] DCM (1mL) HN#T, FIMAKESRS (86.3mg, 5.0eq),

FEVKH TN SO2CL, (1549 mg, 4.0eq). JEAEEIE T RN 2he LCMS SR JFRHE 2, 4 Fhiak 176-
6 R, ZIRNARNIAE, RMBREERT R %,

W (6)  (S)-2-((2-(2-F-4-F I I A AL )-7- FR L IR I 1,2 -] Mk i -3- 22 ) HF 22 ) -4 B R R g ) o)
%

i
S NS S—=NH;

N
&9
176
fEO0CTF, % NH: i) THF (0.4M) W 5mL BEEZEHMB LR R BEA, FESETFRN?2
ho LCMS SR JERE R84, B B4 il B R BRIRSE T, &% s alith, 5214669 176,

HEEA (18mg). LC-MS: [M+H]" = 479.0,

1H NMR (400 MHz, DMSO-d6) & 8.43 (d, J = 7.1 Hz, 1H), 7.96 (d, J = 1.7 Hz, 1H), 7.83 (dd, ] = 8.0,

1.8 Hz, 1H), 7.71 (d, I = 8.0 Hz, 1H), 7.59 (s, 2H), 7.36 (s, 1H), 6.83 (dd, J= 7.1, 1.6 Hz, 1H), 3.79 — 3.59 (m,
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3H), 3.56 (s, 3H), 3.51 (s, 1H), 3.23 (dd, J = 11.8, 9.1 Hz, 1H), 3.05 (qd, J = 15.6, 6.3 Hz, 2H), 2.82 (s, 1H),
2.51 (s, 1H), 2.38 (s, 3H).

cl
51 p @
Br
i) Vi
_DBALH 1517 /(/7‘-4 SN _Hol U/ )\0113
T cucl, Cu(OTf)2 t+-BuOH C
N
Boc
1774 1772 1773 177-4
cl al cl
AN gm N g
sB = ~NH
U/ . " e s
NHg-H,0
1776 _soxr o _ e °
ﬁ HOAG (\ (\
MeCN L N
O)Qo oo O/&O
\ \ \
1775 1777 1778 -

B (1) 4-1R-2-F-6-875 F RS )l 4%
Br

Cl F

O/

177-2

£ 100mL [FRIEH RN 4-1R-2-50-6-T A FRFEE (1.0g, 1.0eq, AW 177-1) FIEKM
Sk, FRIEF)-70 °C, BEEZEEMA DIBAL-H (3.8mL, 12eq) H7EMIEE FRMN 2h. TLC &7
JRRNHE R TE A, AR AR R RF AN HC AKEH (IMD) EWRRE, MEERD =R
20min, FA &L (30mLx3) ZEOL. GHUH AR &K%, KERM T, RTdHEH
B4k 177-2, MRy (09g, 4F 80%). LC-MS: [M+H]" =237.1.

R Q) (S)-2-((2-(4-T5-2- 5 -6- AR EE)-7- H BE DRI [ 1,2-a] HEL 5 -3- 5k ) Py A -4 R A5 T T 14
i %

Boc
177-3

K AR 177-2 (0.75g, 1.0eq), 4B 1-5 (0.67g, 1.0eq), B 1-4 (034g, 1.0eq), CuCl
(0.19g, 0.3eq)s Cu(OTL), (0.69g, 0.3eq) MAZF|HFE (20mL), DMA (2mL), ESE#H 3 ik, 85 C
M IMAGER (12h), TLC RMERMEEY 1-4 HK. RERAHEZREMAZK (10mL), K
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(15mL) $t#E Smin JEBEUP M . A H =& F b (15mL) R 2 K. A HUAR A A& ik sk
%, TKBRBRM TR, BT A Ak 177-3, BEEEREE (02g, 4% 99%). LC-MS: [M+H]"
=538.1.

B (3) (S)-2-((2-(4-1R-2-F-6-FARFE) -7-F BERRME[1,2-a]MHLAE-3-28) FEEE) Ahmfry il &%

Cl

Br

177-4

KRR 177-3 (0.2g) ¥ THEE (SmL), FIMAZE EA (10mL), =i&#H#E 1.0h, TLC A
SR TE o A 5 S FIIN K CLOmL ) A — 50 H B2 (20mL), TR pH 27K 2 598t (pH=9~10).
SIRE A A, KA AU (1omL) ZERUHIR. A SRR, A E ks,
TSR 1774, BEREE (170 mg), MEEBEAT T —%. LC-MS: [M+H] =438.1,

IR (4) (S)-2-((2-(4-1R-2-50-6- 5 A 522 )-7- F B IR PR [ 1,2 IHk Wi -3 -5 ) Y 2 ) A -4 P 5 Y 7 K 1) 4%

Cl

N
o\#o
177-5
BHEAE 177-4 (170mg, 1.0eq) BT & HFkE QmL) F, MA=ZE (120mg, 2.0eq), ¥
INEZERFEE (55mg, 15eq). KM 1.0hJ& TLC BRbURMSE. RBSEFIMAK (10 mL), =&
ke (20mL) #iEHE 10min 520 S P LA, AKEA &k (10mL) ZERER. &3 & F
FeAH, PR S Sess, KBTI T, WA MK 177-5, A EE R (175 mg, 465 96%).
LC-MS: [M+H]" = 496.1.
WHE (5D (S)-2-((2-(A-(1 B A )-2- 5 -6- T A K )-7- Y BE WK I [1,2-a] EE I -3- 5 ) Y 68 )R -4 FFY R FY
i i) &

N
=0
\
1777

B HEAE 177-5 (175 mg, 1.0eq) 3T 3 (10mL) 1, S\ BnSH (53mg, 1.1eq), Pd2(dba)s
(36mg, 0.1eq), XantPhos (25mg, 0.1eq), DIPEA (95mg, 2.0eq), HEHN, =X, #85 CTF
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B R . TLC B ERNE R 5E 4. RMTEEMAK (10mL), ZFZEE (20mL) #4% 10min /57
WM AR, KAFH R (10 mL) IR, &3O, AMmELmEsE, 1
IKEREAATIRIE T, AR 177-7, A (165mg, 4iF 95%). LC-MS: [M+H]" =540.0,

B (6) (S)-2-((2-(2-5-4-(FURE 55)-6- 0K 5L )-7-H LK Me [ 1,2-a] i g -3- 35k ) HF 256 ) e -4 G Y
T i)

N
=0
\
177-8

KA 177-7 (160 mg) MIAFI S F K (SmL) FRBHEF, HIMAKESEE (90mg, 5.0eq),
FEVKHS RN SO-Cla (160mg, 4.0eq). FF7E 0 ‘C/ME The LCMS R ERIY 2, A Ak 177-8 /£
e ZRMAMAE, REEEZEHRTT—9%.

B (7)) (S)-2-((2-(2- 58 -6~ T-4- BRI F5 )7 FF LRI [ 1,2~ NHE A -3 -5 ) 266 M bR -4 52 F G )
il 2%

177

E0 CTF, ¥E/K (10mL) HESEERMMNE EdR R H, H7E 0 CTFRF 0.2h. LCMS &7~
JEORNE T84, A HIFFEME R . M REERG T, fl&asaii. SEkEW 177, Ak (80
mg, 4i/F 98.982%). LC-MS: [M+H]" =497.2,

1H NMR (400 MHz, DMSO-d6) & 8.44 (d, J = 7.1 Hz, 1H), 7.85 (s, 1H), 7.72 (s, 2H), 7.70 (s, 1H), 7.37
(s, 1H), 6.86 (d, J = 7.1 Hz, 1H), 3.77 (d, ] = 11.6 Hz, 1H), 3.63 (d, ] = 11.9 Hz, 2H), 3.55 (s, 3H), 3.43 (s,
1H),3.19 (dt, J = 11.8, 5.8 Hz, 1H), 3.01 (qd, J = 15.5, 6.0 Hz, 2H), 2.78 (s, 1H), 2.52 (s, 1H), 2.38 (s, 3H).

M 178
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2 cl
N | \CKN G~ N cl
I s N Br =
Y/ Br
“ 1 2% 1781 N HCIDioxane S N/ \o/go 113
4 C B ] Tf), DM o
o CuCl, Cu(OTf);, DMSO i DCM C Et;N, DCM
N
H

EOC

176-1 178-3

178-2

a | cl a cl
Gl A~ oN G N sBn Gl A~ N Q Bl g NH
SN/ Br SN S N/ i SN roe
BnSH, Pd,(dba)s, O NHgH,0
o Xantphos, DIEA (0 S0,Cly, o} > o
L W C
CN
N Dioxane N N N
v
//\\o U %o
0)\0\ o 1 o ] o
1784 178-5 178-6 8

IR (1) (S)-2-((2-(4-1R-2- AR HE)-7-FUK ML FF [ 1,2-a] ML BE -3- ) A 225 ) REh k-4 - FR R BT B %) il %
cl

Br

178-2

£ 100 mL B R OMA LA 1-4 (680 mg, 1.0eq), B¥176-1 (706 mg, 1.0eq), 4-
AMtnE-2-F (413 mg, 1.0eq, &4 178-1), Cul (61 mg, 0.leq), Cu(OTf), (116 mg, 0.leq), DMSO
(7mL), BAEH 3 W, 85 CHpmMAERE (120, TLC KM ERMCA 1-4 Bk, RERAIE
FREMARNEKBER (10mL), ZRLEE (15mL) #23) 5 min J5MREEYIMHE. KHBRAZRL
iz (15mL) ZEHL 2 k. AHUEABME KBRS, KGR TR, T ISP 178-2, HE
WeRY (0,65 ¢). LC-MS: [M+H]" =540.2.

PR (2) (S)-2-((2-(A-1R-2- SRk )-7- SN [ 1,2-a HEL -3 -5 ) Y 5k ) A e 1 4%

Cl

Br

178-3

KRR 178-2 (0.65¢) T =& H ¥t 2mL), HEIMAZEKE=E/AH (6mL), FRHHE 1.0,
LC-MS #ill Je N5 o ¥ S ST, ARSI P AIAZK (10mL) A& ke (20mL), ZERSEEK
A, FBRIREA/KIERH pH £k 2550 (pH=8~9), 7RI — & FHitd, AHBEH &k (10
mL) ZFERH K, &I FFLE, ARk, TEETSHRE 178-3, HEmRY (512
mg, ZEH95%). LC-MS: [M+H]" =440.1.
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IR (3) (S)-2-((2-(4-1R-2-F A FE)-7-F K I8 F1[1,2-a] MbL e -3 -5 ) Y 258 YA k-4 FPY 8 P R 1) 1) 4%

Cl

Br

o

N
]

178-4

Kk 178-3 (500mg, 1.0eq) HF & FH Gml) #, MA=ZIZ (206mg, 2.0eq), i
IR ZBRHFEE (115mg, 12eq). KM 1.0h J§ LCMS En=4E . RM5EEIMAK (13mL), ##
B 30min S5 ST LA, AAHBEH S (10mL) ERPHR. &H P, HEmat
RS, KRR TRAE T, SRk 178-4, FEOMNRY (0.52¢). LC-MS: [M+H]" =498.2.

I (4) (S)-2-((2-(4-"F B I -2- AR I )-7- UK e 3 [ 1,2-a FELIE -3 - 35 ) P 35 ) e k- FF 5 P T 1 )

cl

SBn

pe
1785
K FplEAA 178-4 (0.52¢, 1.0eq) 3T ~HA (6mL) #, A BnSH (0.16 g, 1.2eq), Pd2(dba)3
(0.05g, 0.05eq), XantPhos (0.06g, 0.1eq), DIEA (0.41g, 3.0eq) JFEHN, =X, 80 CTF
RN . LCMS Wil FRHE R 7E 4. RNSEFMAK (10mL), ZBZHE (20mL). 75K, WK
LBEM, AAHFEA 2R ZFERE (10mLx2). &3 R CBRAH, FWAEISRGE, oK1
B, e AR 178-5, EEMPRY (0.48¢, 4/E 86%). LC-MS: [M+H] = 5422,
BIR (5D (S)-2-((7--2-(2-F-4- (RS ) AR YR WAL [ 1, 2-a L g -3 - J28 ) FFY 2 ) k-4 - PP R P IR 1 1

cl
NN 'Cs')m
N/ it
= 0
(
N
s

178-6

Y 178-5 (220 mg) MMAFIZEE G mL) IR T, FEMAKER (121 mg, 5.0 eq)s
FEVKIB TN SO.CL (218 mg, 4.0eq). HTE 0 ‘C/M 1he LCMS RonFERE %, & HrE4k 178-6 £
o ZRBANACIE, RNREREET 5.

B (6) (S)-2-((7-F-2-(2- -4~ RHETE AL YK [ 1,2-a] i g -3- J2 ) HF 58 ) Mo -4 FF R P G 11 1) 7%
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cl
N ENH
N / H_ 2
= 0
(
N
&9

178

FEOCT, HBEA (15mL) HZIE (1mL) #E,
LC-MS ERERERzTS, A BEYAER. BRMBEAKMORABRRER 2 %, &tk

ToIKER R BT
[M+H]" = 499.1,

PCT/CN2019/129382

Tz B3R R BLE A, JRERR R 0.5h,
IKIE TR

, WRYE, EHIB B BEEEY 178, HEEE 30mg, HE 99.6%). LC-MS:

'HNMR (400 MHz, DMSO-ds)  8.61 (d, J = 7.4 Hz, 1H), 7.98 (s, 1H), 7.85 (d, = 9.6 Hz, 1H), 7.79 (d,
J=2.1Hz 1H),7.73 (d,J=8.0 Hz, 1H), 7.61 (s, 2H), 7.09 (dd, J = 7.4, 2.1 Hz, 1H),3.79 (d, ] = 12.5 Hz, 1H),
3.63 (d, J = 11.5 Hz, 3H), 3.56 (s, 4H), 3.51 (s, 1H), 3.26 — 3.21 (m, 2H), 3.20 — 3.14 (m, 1H), 3.12 (s, 1H),
3.03 (dd, J=15.6, 8.4 Hz, 1H), 2.81 (s, 1H).

o ﬁl /@ a
N
| o 17941 \O\l//
o E cu(oTh, cul °
o7 i-PrOH Q
N
1772 Boc
1792
cl
Cl_~__N
“ N/ SBn
BnSH, Pd;(dba)s,
Xﬂntphus IEA o
dioxane, reflux i
'L
5o
\

179-5

B (1) (9)-2-(2-(4-1R-2-5-6-

Boc
179-2

O\~ /N
cl Y Br

Br
B HclDioxane s N/ //LD 113 o
- .
MeCH C Et:,,N DCM iN
N /g
H \
1793 179-4
cl cl
Gl AN ‘é’ Gl 2N L
-cl ~NH
s N/ 4 w N/ i 2
50,Cl, o NHyH,0 o
MeCN Q Q
i ;
o ° o °
\ \

179-6

FRASTE)-7- SR I T [1,2-a] Hot -3 -5 ) FHY 22 ) g bR -4 FHY TR 05T TG o1

¥ rhEAR 177-2 (2.16 g, 1.0eq), 4-FMLNE-2-1% (1.17g, 1.0eq, & 179-1), &M 1-4 (1.92

g, 1.0eq), Cul (0.19g, 0.1eq), Cu(OTf), (033 g, 0.1eq) MAF|FFHE (25mL) 1,

RAEM

3K, 85 TR (12h), TLC &lERMEEY 1-4 k. FAM: KERAMEZREMA
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ZK (10mL), 7K (I5mL) $54F Smin J5 70 BT RM . AKHTEH —5H b (15mL) ZEH 2 k. AL
HABME KRG, KRR TSR, IETEHEARREE 1792, REAERER (093¢, 4ifF
92%), LC-MS: [M+H]" =558.0,

W (2) (S)-2-((2-(4-1R-2-5F-6-F0 AR 8 )-7- KL [ 1,2 -a] L BiE -3- ) FF 5 ) R bl 1 1) 26

Cl

Cl NN

Br

179-3

B IEAE 179-2 (0.93 g) T HEE (10 mL), FEIMAIEE —E /A (10 mL), =iREH$EE 1.0,
TLC ¥ 8258 . AR BRI IIAZK (10mL) A1 =5 F 4 (20mL), FIBERANH pH KA 2 590iE
(pH=9~10), Z-REC & FHeatl, AMHFA &L (10mL) ZERFHR. & &P, FAmm
KB, TR EE 179-3, AMEE (0.78 g), LC-MS: [M+H]" =458.1. f& B T
i

PR (3) (S)-2-((2-(4-1R-2-50-6- T AL )-7- SUDK P H: [ 1,2-a HHE g -3 -2 ) FFY A2 ) A k-4 FF 2 Y G P o 5

Cl

Cl AN

\N/ Br

(o]

Ly
Q/Eo
179-4
HHREAE 179-3 (690mg, 1.0eq) FT & F 4 (10mL) +, MAZZIE (380 mg, 2.0eq),
WA ZBTPEE (213 mg, 1.5eq). KM 1.0h j§ TLC BRblUR M. RMZFEMAK (10mL), —
AP EE Q0mL) HiH: 10min 50 — &P A, A & Ph (10mL) ZERFK. &1 "
FeA, FIMAIEIaEYE, KRR TEIET, SHAPEE 1794, AEEE (472 mg, 40
96%). LC-MS: [M+H]" =515.9,
AIR (4) (S)-2-((2-(4-(CR LB HE)-2- T -6- 5 AL )-7- KL I [ 1,2-a] HHE IE -3-J2k ) FY 2 ) -4 - FFV R T
g Fy 1

SBn

o

N
O\)m

179-5

B EAE 179-4 (420 mg, 1.0 eq) BT ZFAH (10mL) #+, A BnSH (130 mg, 1.2 eq),
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Pd2(dba)3 (84mg, 0.1eq), Xantphos (50mg, 0.1eq), DIPEA (210mg, 2.0eq), FHEH N =Xk,
E 85 C FRBLEA . TLC WERNERTE4A . KRSEEMAK (10mL), ZMZEE (20 mL) #H$:
10min /G /2 ZIR 2.6 H, AMERZRZE A0mL) ERHIK. &R, FmmaEim
Betk, TKBRER TR T, AN 179-5, FHOE A (465mg, 4F 94%). LC-MS: [M+H]
=560.1.

B (5) (S)-2-((7-5R-2-(2- 5 -4- (U T 35 )- 6 F8L A J5 DK MR [ 1, 2-a] ML i -3- 7 ) Y 5 R -4 FF 7 Y i
fy i 4

N
0
\
179-6
R 179-5 (415 mg) IIAE) & HF B (SmL) B NIEA, BIIAVKEERR (224 mg, 5.0eq),
FEVKIS T SO.ClL (415mg, 4.0eq). FH7E0 C R/ The LCMS SRR ERNES, 1Mk 179-6

Ao ZRBARIMACEE, MR EEMT N .
IR (6D (S)-2-((7-F-2-(2- F-6-F-4-ZU B A8 I ) DRI [ 1,2-a] L g -3 -4 ) FP 2k ) Al k-4 - FF 2 PP 15 ) )

%
a
Sl N o
w; i—NHZ
o
&
O\/Eo

179

fE0 CTF, ¥arK (10mL) EHEZEMH M LR RMNEF, JE 0 CF&RE 0.2h. LCMS &R
JFORRE K584, A HAR Wi # IR BRI SE T, 1M &7 22l [EMLAY 179, HtE & (170
mg, 4 99.778 %). LC-MS: [M+H]|'=517.2.

"H NMR (400 MHz, DMSO-ds) & 8.61 (d, J = 7.4 Hz, 1H), 7.79 (dd, ] = 6.5, 4.4 Hz, 2H), 7.64 (dt, ] =
8.0, 4.0 Hz, 1H), 7.14 — 7.05 (m, 1H), 6.94 (s, 1H), 3.81 (d, J = 11.7 Hz, 1H), 3.63 (d, ] = 11.6 Hz, 2H), 3.56
(s, 3H),3.45 (d, ] =3.5 Hz, 1H), 3.20 (td, J = 11.4, 2.2 Hz, 1H),3.04 (ddd, J = 23.5, 15.5, 5.9 Hz, 2H), 2.79
(s, 1H), 2.51 (s, 1H).

Sk 180
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//

o-. AN 5
NH, -
a \\N QN‘ \ON// N ) o SN
- oo Py F
4 Br 15 F _HCIDioxane D o 0" _ 07 0743 o]
o
E CuCl, Cu{OTf),, Tol/DMAc Et3N DCM <\N

180-1 %O
CAE
180-2 180-3 180-4
Cl cl Gl
=N = =N Q =N Q
“ N/ \ / SBn " N/ %—CI N/ §fNH2
o o]
F F F
BnSH, Pd,{dba)s, S0,CI
Xantphos, A) 0 2R o NH5-H,0 0
—p—’—>d . & AcOHMeCN & —_— &
ioxane, ref N% N N%
o] 1o} (o]
o1 0% \ oA

180-5 180-6 180

BT (1) (S)-2-((2-(4-1R-2-5-5-F R FE)-7- B FE KM 1,2-a] HEL e -3-32 ) B 52 )R -4 B PR BT TR P 1)

WU 4-11-2-5-5-FAFHFEE (1.5g, 6.4mmol, AH 180-1), (LAY 1-4 (2.67g, 12.6mmol)
F4bEH 1-5 (0.68g, 6.4mmol) MABIFELNM (100mL) #, AFIMAHFZK (15mL) 1 NN-—
FEZBE (Qml), HIMAELFEATL (187.6mg, 1.9mmol) M =4 H M4 (685.4mg, 1.9
mmol), FAEH=IK, 85 CHKMTRM 4ho KFGHHFEE LC-MS i, A BAR=W4Em. T
FUE AN S LE (50 mL AR, FIILANZK (S0 mL), H£4 5 3 A HUH « K A3 P DCM(150mL)
FEEL 3 . AN FAR A AT BRI VR R BR /K 5 VeI 3 Ik, TKBRIRAN T4, B Tidk:fs
HREA 180-2, ¥4 B OIEHCIREEHE (192, WHK 59.9%). LC-MS: [M+H]" =3538.1,

I (2) (S)-2-((2-(4-18R-2-5-5- A FE)-7-FP BRI 1,2-a] ML Mg -3- k) FP 5 ) e o 45

Cl

Br

N
B TEAE 180-2 (0.7g, 1.4mmol) T & H & (SmL) o, FEUKIEEM TIARER/1.4-Z5F N
WM (4mL, 4.0mol/L), TWi/EHE=E FRM 1.0h, TLC MIRMNTEE. ETHEFE, HRK
AR (5 mL) FIZBROEE (5 mL), FEIEFBOKM, RIS WK SR pH 530,
Y (pH=9~10), #GHZMFE (5 mL) RE 3 &, &IAHM, AWMEIHKERE3 R, K45
B3| PR 180-3, B EHRIRE (560 mg, 1R 91.5%), BT —#. LC-MS: [M+H]" =438.1.
LI (3) (S)-2-((2—(4-‘/7%-2-;u-S-é?ﬁTs%)—%Eﬁ%%ﬂﬁ:[l,z-a]ukt%s-%ﬁ%)ﬂ%ﬂﬂm-Eﬁwﬁ@aﬂ@ﬁw%
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Br

o

N
&0

KRR 180-3 (560 mg, 1.28mmol) T =& F Lt (5 mL) H, MA=ZFE (260 mg, 2.56
mmol), FEVIBFL FMAZETETE (1455 mg, 1.54 mmol), BZEZEE F/&JM 0.5h J§ LC-MS &
AR RBSEEIAGK (SmL) VK, #E MRS & T, AR &P (SmL)
R 2 e SIF TR, FIM A KRG 3 K, KRB TR 1k 4E, 13 REk 1804, A
EE (520mg, 774 81.9%). LC-MS: [M+H]" =496.1.

PR (4) (S)-2-((2-(4-(F FEBHE)-2- -5 5 A FE)-7- FF ZE K e[ 1,2-a MLt e -3 ) P 2k ) N5y mph-4- R RR R
i i) &

SBn
O
Ly
&2
¥ R 180-4 (520mg, 1.05mmol) T 1.4- % ~¥F (10mL) 1, 0 Pd2(dba)3 (28.8 mg,
0.0315 mmol), Xantphos (30.3 mg, 0.0525mmol), DIEA (401.7mg, 3.15mmol) A1 BnSH (169.6 mg,
136 mmol), JEEIMAES 3 K, 7£80 C FRIIEH . LCMS Bl E R E R5E4E . RMFEEMAK (10
mL) FZE 28 (20mL), HEHEDE, WAL, KAHEA LK ZE (10mL) 2EH 2 K.
HICTR CTEAR, FIMBAISEA S, JOKBRRAN T8, W45 1S Fr Rl 180-5, X3 ¢ il 74 (500
mg, WHEH 88.5%). LC-MS: [M+H]" =440.2.
BIE (5) (S)-2-((2-Q2-F-4-(FUBTE 3L )-5-F K 5)-7- H B R Ie [ 1,2-a] L mig -3 -5k ) F 66 ) Mo 4. F g FY
i i) &

(6]
L
)~q
o\
180-6

¥ A0 A 180-5 (500 mg, 0.92mmol) MAZIZAE (15mL) MRREH, FIAIKEER (276
mg, 4.6 mmol), TEVKIBZA: TG RMMEES (500 mg, 3.7 mmol). JF7E 0 C4A4EF M 1h. 1%
LC-MS #ill 5w EoRkg 2, 4 a4k 180-6 4=/, LC-MS: [M+H]|'=515.9, ZR SN ARMALE, KK
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HEMAT T —%.
AP (6) (S)-2-((2-(2--5-Th-4- R B A HE)-7- FF FE KA 1,2-a] RELE -3 -2k ) H 226 ) b bR -4- R Bk )
i %

cl
e g'NH

N 7 no 2
= 0

F

o

Q;\
o
o \

180

FEO0CT, #ZEK (15 mL) MM (10 mL) MRS E—P R SRS, JEEERR MR 0.5
ho LC-MS S/RERNERIE4, A BWEIAER. REEEE S ZEBAHA, KA 8RR
2, BHOKIERBEE, KRBT, W4, fl&oBadi)s, Bl TLC 48, 534k
AP 180, FAFEE (140 mg, 4EF 99.5 %), LC-MS: [M+H]" =497.1.

'H NMR (400 MHz, DMSO-ds) &: 8.42 (d, J = 7.1 Hz, 1H), 7.89 (s, 2H), 7.87 (d, J = 6.6 Hz, 1H), 7.62
(d,7=10.2 Hz, 1H), 7.35 (s, 1H), 6.83 (dd, J=7.1, 1.6 Hz, 1H), 3.84 — 3.73 (m, 1H), 3.64 (1, ] = 11.0 Hz, 2H),
3.58 —3.52 (m, 3H), 3.53 — 3.45 (m, 1H), 3.22 (td, ] = 11.7, 2.7 Hz, 1H), 3.12 (dd, J = 15.6, 4.1 Hz, 1H), 3.00
(dd, J=15.6, 8.2 Hz, 1H), 2.81 (s, 1H), 2.53 (d, ] = 7.6 Hz, 1H), 2.42 — 2.29 (m, 3H).

yEf] 181

al cl cl N

V4
o cl N a A
A N
al NHz \{ = Y/ Br
N Br N
o o @ T - o N
2 Boc Ao F
; Br 17944 -4 ° F HCIEA o F o7 07143 o
_ AciEA - .
o CuCl, Cu{OTH), ToliDMAG (\ Et;N, DCM <\ )
N

F Q N
N
N oo
1814 181-2 181-3
cl cl cl
Ol N Cl_~_N 0 Cle_~_N 0
Y SBn < N s-ci < N $-NH,
s} o]
BnSH, Pdy(dba)s, ° F so.cl ° F N o F
Xantphos, DIEA 2Vl2 s/dioxane
dioxane, reflux <\ HOAG/DCM, rt <\ <\
o] 0 o
o o)/R \ oA
181-4 181-5 181
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£ 100mL I AN ANE 180-1 (1.5¢, 1.0 eq), HEM179-1 (081 g, 1.0eq),
A% 1-4(13¢g, 1.0eq), CuCl(0.19¢, 0.3eq), Cu(OTf), (0.69¢, 0.3eq), FF (20mL), DMA (2mL),
BAE3 K, 85 C AR (12h), TLC £l EHMEEH 1-4 % . RELRAHZEZ R EIA
ZK (10mL), 7K (15mL) $54F Smin J5 70 BT RM . AHEH —5H b (15mL) ZEH 2 k. AL
M ABME KRG, TKRRMTE, AR 1811, REAERER (035, 4i/F
99%). LC-MS: [M+H]" = 558.1,

IR (2) (S)-2-((2-(4-1R-2-5-5-F0 K 8 )-7- KWL [ 1,2 -a] L g -3- 5 ) FF 5 ) Rl 1 1) 26

Cl

\N/ Br

1812

K EAE 181-1 (0.1 g) A THEE (SmL), FHIMA HCVEtOAc (10 mL, 3 M), ZiE#H#: 1.0 h,
TLC ¥l B2 58 . AE R BEHIIAZK (10mL) A1 =5 F & (20mL), FIBERANHR pH ZAKM 2 596t
(pH=9~10). Zr¥liH —SEHHitl, AHEH & F L (1omL) ZERHER. &HF & Foet, Amm
KB, TERET A AR 181-2, AR A (80mg), MM EEM T F—H. LC-MS: [M+H] =
458.1,

LR (3) (sgl-z-((z-(4-‘z7%-z-§u-5-ﬁz*ﬁ%)-?-iﬁﬂ*ﬂ%#[1,2-a]uttﬂis-%)ﬁﬂ%)ﬂ%ﬂﬂw-Eﬁﬁa’%%ﬁﬂ@ﬁ%ﬂ%

Cl AN

SN~ Br
o
<\N
&9
BHAAE 181-2 (80mg, 1.0eq) BT ZEFH QmL) H, MA=ZEE (36mg, 2.0eq), TN
AEHFEE (25mg, 1.5eq). &M 1.0h G TLC Bnb R MN5E. KBSEFIMAK (10 mL), Z&H
FE (20mL) #¢HE 10min J5 4RI S GeA, ACHFEH & F L (10mL) ZEBFIR. &H 5L
M, MRS, KRR TRET, JHAPRE 181-3, AR (0.1g, 40F 96%).
LC-MS: [M+H]" = 515.9.
B (4) (S)-2-((2-(4-(FFEBR HE)-2-F-5- G A HE)-7- FUBK I F: [ 1,2-] BLAE 3355 ) 1 6 ) R Ibf-4- Y G HY
T ]
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B HEAR 181-3 (0.45g, 1.0eq) IET & 9 (10mL) A, I BnSH C 0.13g, 1.1eq), Pdx(dba)s
(0.08g, 0.1eq), Xantphos (0.05g, 0.1eq), DIPEA (0.23g, 2.0eq) FHEHN2 =&k, 7£85 CTF
KBS TLC Wil ERRE R 5e 4. KMSEEIMAK (10mL), ZBEZE: (20mL) #t#: 10min J55
WL CEEAR, KA B CFG (10 mL) IR HIH LRI, FMmME sk, X
IKERERAN TR NE T, A ARk 181-4, FIER (03¢, Z0F 95%). LC-MS: [M+H]" = 560.2.

WP (5) (S)-2-((7--2-(2- 5 -4-(FURHTH FE )- 5 Jo0 A J= DK IR [1,2-a ] bk e -3- 2 ) Y e RS ik -4 - Y 2 P
fy i 4

N/
\ ol
F
o]
<\N
o
o\

181-5

PR 181-4 (280 mg) IIAE) “& HFE (SmL) B NMIEA, BIIAVKEER (150 mg, 5.0eq),
FEVKHE R SO-CL (270mg, 4.0eq). FF/EEMR N The LCMS ZonEENE K, £ HE/E 181-5
FRe BN AT, REREEAT 5.

HIE (6) (S)-2-((7-F-2-(2-5-5-Fal -4~ ZUB I ZR 52 KM 1,2-a MEE Fig -3 - ) Y 5 I -4 FF 22 FFY 1 £ 1

cl
Ch 2N ?
S—NH
N_/ 2
= o
-
o
QN
&2

fE0 CF, K NH; fPUERERG (0.4 M) A (SmL) ERZEMINE| LR RNEF, FEZE
FRE 2 he LCMS RRERNARTE A, A B YER. B RBERYE T, &6 &5 S, /2
&P 181, ABEK (30mg, #ifF 99%). LC-MS: [M+H] =517.1.

"H NMR (400 MHz, DMSO-ds) 5 8.62 (d, J = 7.4 Hz, 1H), 7.94 (s, 2H), 7.90 (d, J = 6.6 Hz, 1H), 7.81 —
7.79 (m, 1H), 7.67 (d,J = 10.1 Hz, 1H), 7.10 (dd, J = 7.4, 2.2 Hz, 1H), 3.84 (s, LH), 3.65 (s, 2H), 3.57 (s, 3H),
3.52(t, J=9.4 Hz, 1H), 3.27 - 3.16 (m, 2H), 3.04 (dd, J = 15.6, 8.5 Hz, 1H), 2.82 (s, 1H), 2.52 (d, J= 1.9 Hz,
1H).

SR 182
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[o]// o~ _NH E E
i
E N e N =N 9 PMB =N 9 PMB
Soc N-/ PN S N-/ N
= 9 pmB 14 182-1 FON O PMB  Hol dioxa F o0 PMB
N\ /RN F T ¢
o o PMB CuCl,Cu(0TH2 o o
F 4§ C
N N
Boc H
171-4 182-2 182-3
F F
) 9_<PMB j@a“ Q
o S S—NH
N Y n N / | 2
3g- o~ EN § O PMB TFA F7 X _ o
o) - o)
TEA & <\
/
. f
o) o)
o) \ o \
182-4 182

AR (1) (S)-2-((2-(4-(N,N-XU(4- LR ) ZUATDE )-2,6- — A HE)-6- 98- 7- F ZE B IME J [ 1,2-a] ML E
-3k B R bR -4 FR R BT TR ) M %

F
0]
AN n_.,-PMB
S N-7 FN
F o PMB
F
o]
&N‘
Boc
182-2

EU AR fAAE 171-4 (1.5 ¢, 3.25 mmol), 5-5-4-FF 2L TE-2-1% (410 mg, 3.25mmol), HAIE 1-4 (686.7
mg, 3.25 mmol) JIAZE] 100 ml EEFHF, REMAFE (15mL), MAZHFRELBEE (5mL),
FIMAEAL S TAR (96.5 mg, 0.98 mmol) =4 T HEH (353 mg, 0.98 mmol), WA EH=
W 80 CHAMETRMNIIR . KB EEUREE LC-MS &, A HA=4 . T EmA &k

(50mL) ¥, FIMAZIK (S0mL), $HEESRBAHUH. AR EH —& T RER (150mL =3).
A B TR P AR R R VA ORI R b /K B ek 3 0K, TO/KBRBR B4, WE T A5 Hr R4k 182-
2, WRFEEMARBAE (920 mg, B 36.3%).

PR (2) (S)-3,5- 5 -4-(6-F-7- P 32 -3y -2~k Y 5 YD AR 1, 2-a ] MEE M -2-28)-N, - N0 (4- P 4 22

R ) AR T D

N O PMB
S—N
e 7 o PMB
F
o]
QN
H
182-3

B4R 182-2 (410mg, 0.53mmol) FT LML 2mL) o, fEUBEM FINAEERR/1,4-—
FAANWIER (4.0mol/L, 2mL), TM/EHBEZE FRA 1.0h, TLC MllRNTEA. FAH.: FetaEm
Ja, FERBEFIAK QmL) MZERZE (2mL), B ZEIUKM, FRRBRERE K5
i pH NFSIRIE (pH=8~9), RJGM ZMEZEE (3 mL) L3 &, &AM, FMmmEhkesk 3
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U WRYEFEAF 2 A AR 182-3, PR CUPIRIE IR (330 mg, YRR 92.5%), HE# F—5. LC-MS: [M+H]
=681.2.

B (3D (S)-2-(2-(4-(N,N- X (4- AU 225 ) URHIE )-2,6- — SAR 55 )-6- 98- 7- T BE IR I FF [ 1,2-a] WL I
-3- ) F 5 ) e bR -4 FEY R P T ) 1 o5

B E4A 182-3 (330 mg, 0.49 mmol) FF & F,E 2mL) F, MA=ZHIE (100 mg, 0.98
mmol), TEVKBFAFTIMAZFEKRFE (70mg, 0.73mmol), WM EFHEEE TN 1h f§ TLC
WARRRTEA . RN TEEIAGK (SmL) A, #E 55 P B, KM A S5 (SmL)
B2 . A AP, A B 3 R, TR TR RS, SpEk 1824, 3%
MR AR (200 mg, 723 55.1%). LC-MS: [M+H]" =739.1.

IR (4) (S)-2-((2-(2,6- -4 ZURH I R T )-6-F6(-7- FF BE DK B[ 1,2-a MEE P -3- 22 FF 5 )y b -4 F 2 FFY
T )

o
-
.
182

BRI 182-4 (200 mg, 027 mmoD) ¥ T &ML 2mL) o, MA=ZHLE 2mL), £
IR TR A TLC TR, R ER B SR8 4, BT R, IMAK (5 mL) #
ATVER, FEIMATSE TR 3 mb), #EDZFBOOH, FMMBRERE 9 AE RS pH Jy g9t

(pH=8~9), REMH AWkt (SmL) W3 K. HIF-E Tk, MWNEIHKSESE TKBRT
B, DETER, WA, BEEW 182, AEMACREER (82mg, 41fF 97.8%, 7% 60.98%).
LC-MS: [M+H]" =499.1,

"H NMR (400 MHz, DMSO-ds) & 8.71 (d, J = 5.5 Hz, 1H), 7.68 (s, 2H), 7.59 (d, J = 6.6 Hz, 2H), 7.50
(d,J=7.2Hz, 1H), 3.80 (d,J = 12.3 Hz, 1H), 3.59 (d, J = 11.4 Hz, 2H), 3.53 (s, 3H), 3.44 (s, 1H), 3.26 (s,
1H), 3.18 (dd, J=11.8, 9.1 Hz, 1H), 3.06 (dd, J = 15.4, 3.8 Hz, 1H), 2.98 (d, J = 8.4 Hz, 1H), 2.76 (s, 1H),
2.32 (s, 3H).

Sk 183
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E
/ N N Cl N
E m// NHBoc N/ NH;
__CulCuoTn F HCI/ELOAG F ;
7 NHBoc + fo) —_— o
I e N T ToDMAC & i
F )‘ N N

18341
183-2 o N

o 1 o
183-3 183-4

_N

N / / S cl F s NHZ

o NH,/MeOH
__+BUONO, BnSSBn_ _ S0 B
“HOACDCM C i

)‘o

183- 5 183-6 153

IR (1) (S)-2-((2-(4-((BU T A B ya B:)-2,6- — Ji AR AR )-7-F-6- TR H: [ 1,2-a] ML E -3- 55 Y )
HM-4-$@&EF'EHE’»J?FE'J%

Cl AN

. S N_/ NHBoc

e
183-3
78 10mL [REM AR (3,5-Z-4-F R KREFERMTE (0.75¢, 1.0eq, HAH 183-
1), 4-5-5-FMIE-2-f% (043¢, 1.0eq, thEH183-2), b&¥1-4 (05g, 1.0eq), Cul (0.17g,
0.3eq), Cu(OTL), (0.32¢g, 03eq), HH (10mL), DMA (1mL), BAEH 3 &, 85 Tl
A (12h), TLC RllERHMEED 1-4 k. REBAZZREMAZK (SmL), /K (15mL) fi{
$£ S min J5 0 REBCP A . KA DCM (15mL) ZEEL 2 k. AN WA HK s, TOKBIR
TR, MET IS PR 183-3, AER (0.18 ). LC-MS: [M+H]' = 555.0.
B (2) (S)-2-((2-(4-FFHE-2,6- T ARFE)-7- 5 -6-FUK ML FE[ 1,2-a] ML MiE -3-22) HF 22 N k-4 FF R F
&

NH,

183-4

KA RE 183-3 (0.18 ¢) W THEE (2mL), HIIA HCVEtOAc (3 M, 5mL), =HREHFLIR,
TLC ¥ e Bi58 . AR BEFHAIAZK (10mL) A =5 F 5 (20mL), FIBERANH pH KM 2 596k
(pH=9~10). Z}¥WHL DCM Hl, KHFEH DCM (10mL) ZEE K. &3 DCM H, FIHARIE Kk
% TEETA PR 1834, AMFE A (0.12g). LC-MS: [M+H]" = 455.0.

283



WO 2020/135771 PCT/CN2019/129382

IR (3D (S)-2-((2-(4-(FF FBA)-2,6- A HE)-7-F-6- DK MEFH[1,2-a] L IE-3-J) L) A pk-4- F
T2 P R I i)

ClrFN
/ SBn
F N

o]

Ly
&9
183-5
¥ E4E 183-4 (0.2g, 1.0eq), BnSSBn (0.11g, 1.0eq) ¥MH) MeCN 3mL) ', HEHE
K=, BEEH DMSO (0.5mL) EFHINNEE (40mg, 0.5eq), FWEERS 10min, FIIA t-BuONO
(70mg, 1.5eq). TLC B/RJERRMTTA. ERBEFIMAK (2mL), A EtOAc (10 mLx3)%E
U, ANE ik B, NaxSO. T4, W45 Pk =M1 2 Hr Al 183-5, ¥ (A4 (0.11¢g). LC-
MS: [M+H]" = 562.1.
B (4) (28)-2-((7-5-2-(A-(RIAEHE)-2,6- — A OU-2,4- —Jf-1-35)-6- Gk ML R [ 1,2-a] L AE -3-5E)
FF e P bl -4 FF S 1 1 5%

Q
§-ci

N
&
183-6
W EAE 183-5 (100mg) JIAEI DCM (I1mL) KIS MHEH, HEIMAVKEERR (53.4mg, 5.0eq),
FEVKH TN SO-Cly (96.1 mg, 4.0eq). FFAEZME TR/, LCMS SEonERHY %, 7 9 HEf
183-6 A . ZEBLAMAE, REMHEEERT T —®. LC-MS: [M+H]" =540.2.
B (5) (S)-2-((7-5-2-(2,6- — Fo-4- TR 58 )-6- S I [ 1,2-a] HHLAE -3 35k ) H 76 ) el -4 F R Y
T i) 4

N
2
183

#£ 0°CF, # NHs/MeOH (2mL, 7M) ELEZARRINE] Eik fe fi b, JFAEE R TR 2h. LC-
MS RoRERNERTER, A R BB AET, AH& B AR E Y 183, BB
B (3.0mg). LC-MS: [M+H]" =519.1.

"H NMR (400 MHz, DMSO-ds) 6 9.05 (d, ] = 5.3 Hz, 1H), 8.04 (d, J = 7.1 Hz, 1H), 7.73 (s, 2H), 7.64 (d,
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J=6.7Hz, 2H), 3.87(d, ] = 12.7 Hz, 1H), 3.61 (d, ] = 8.1 Hz, 3H), 3.57 (s, 4H), 3.50 (d, ] = 9.9 Hz, 2H), 3.23
~3.13 (m, 3H),3.05 — 2.80 (m, 1H).

cl
o N PMB
Y HN
HyG SH H,C o ’ HaC PMB HyC
©/\ D) b 1843 P ENRT.0m 0 PMB
NC Fo— NC s ————» NC §¢ —» NC &N
K20y, DMF, 50°G,0/n ACOR.H20MeCN o O PMB
184-1 184-2 : 184-4 184-5
/
o g NH HaC
& ‘ X 2 he A~ =N giN’PMB ims
HsC N _N N 3 o pMB s~ N/ T o o~
] A~ O o PMB
DIBAL-H,THF O PMB  1-4 Boo 1-5 4y o
Batani LI ING L < N/ §-N HCVEtOH(g) DIPEA,DCM,0°C
1N HolL0°C,om  OHC SON > S PMB ——— ' s O
,0°C, 0 PMB CuCl, Cu(CF3S03)3, DCM, it
toluene,85°C o/n o N
184-6 Q 1847 H 184-8
N
Boc
HsC
N 9 pMB H3C

§-N N o

SN/ I = A
o PuB U/ SNH,

SN )

TFA,DCM,R,T,o/n

C 184-9 AP LT °

N
O\)m

184

BB (1) 4-(CR T BiLdE)-2- 1 ZE 2 i o

s
184-2
¥ 4-5-2-HEEHE (5.00g, 37.00mmol) VAN, N-THEEHEEE (30mL), [AHA ISR
W4T (7.50 g, 54.35 mmol) FUIAHEE (3.5 mL), 50°CH BT R. AFEEE, MAKEK (80 mL),
LR G (30mL X3) ZHL, & IHANUAE, TOKGER TR, SR AE15 20 &= Y IR A 2l

RE|REME 184-2, EOFEA (4.88 ¢, 10K 52.4%), LC-MS: [M +H]"=239.8.
HUE (2) 4-FE-3-H L IRRE B A H %

184-4

R, Kk 184-2 (488 g, 20.39 mmol) VA NFCE A HWET (L 75 mL, LR 3.5
mL, /K 13mL) s, FREZE 0°C, 2N 1,3-5-5,5- ~ FEmkmlz-2,4- —§7(8.04 g, 40.78 mmol),
BB 2 N T ROBEAR SR K (100mL) K, ZBRZHEE (50mLX3) ZEHL, AIFENAE, ToKER
W15, I IERAE, FL RERAEZIAL, 7SI EI 184-4, HEEA (2.8 g, 13K 60.3%). 'THNMR
(301 MHz, CDCI3) 3 8.02 (s, 1H), 7.96 (d, J = 8.2, 1H), 7.87 (d, J = 8.2 Hz, 1H), 2.71 (s, 3H).
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AR (3) 4-FHE-NN- T (4- F R 5 )-3- P L ATt e 1) o1 6
H3C

/9 PMB
NC SN

AT
O PMB
184-5

B @-HEFEHIZ (2.80g, 11.13mmol) FI= 2% (3.40 g, 33.39 mmol) &+ & HF 4% (50mL)
H, KK, IR MK 184-4 (240, 11.13 mmol), RIEFEI . Ik (50mL) %K, —&APk

(50mLX3) 0, &HANAM, LREEREITEE, R4, R4S 2 fh EdE 184-5,
HEGEHK (3300, W% 64.9%). LC-MS [M +H|'=438.6.

AR (4) 4-FF IR HE-NON-—(4- F SR 20)-3- F B R I g 1 i
HsC

//O PMB
OHC S—N

A\ \
O PMB
184-6

¥ AR 184-5 (3.00g, 6.87mmol) ¥ T /K IUEILRE (60mL), FFEZ 0°C, Wl — 5 T &4E
M ECLER (1N, 172mbL), 0°C PR AR (60 mL, IN) HK, diE, JEH

HZB OBREER (50mLX3), &3 A, EMethkkik (S0mL), T/KRERSN TG, TiEHiE
T, B BRI Ak 15 2 P M 184-6, A RE 7K (1.68 g, W 55.7%) . LC-MS [M+H]"=461.6.

IR (5D (S)-2-((2-(4-(N,N-Z(4- H 5L 228 ZUIA DL )-2 - F 2 2R 8 )-7- FFY B R W 5 [ 1,2-a ) M RiE-3- 5 Y
5 ) P -4 522 P BRI £ 1) 2%

HsC

s § pmB
/ S—N\

N 5 PMB
O
<\ 184-7

N

Boc

BAGY, FrpE4E 184-6 (500 mg, 1.14 mmol), 4-FRZEEIENE-2-F4(123 mg, 1.14 mmol), (S)-
2-Z RG4S R AL T S (242 mg, 1.14 mmol), FALTA] (35mg, 0.34 mmol) =5 B

(124 mg, 034 mmoD) HTH/AKFE (SmL), JHEZ 85°CE, IMANN-T“HEZEERE (0.1 mL),

8SCH P . RVEHIE, RN RSIEIEIET, 19300 & ERE A S 2 E # 184-7,
AEEAR (380mg, W& 42.7%). LC-MS [M +H[+=740.5,

AP (6) (S)-NN- . (4- R A )-3- F 2L -4-(7- i k-3 - (U3 IpR-2- B F B )R A S 1, 2- ] L g -2- ) oK
AR
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HsC

\C//N éQ N,PMB

Y, N
XN o PMB
G\f

N

H

¥ HR A4 184-7 (380 mg, 0.51 mmol) ¥ T /K G H G (5 mbL), [RMAERPIANFEAN
CFF (15 mL, 4ND, =iESPE 3 A REHRIEIET, BRI~ RREE 184-8, [ 4
(450 mg), LC-MS [M +H]+=640.5,

AIR (T (S)-2-((2-(4-(NN- " (4- TP 48U ) U B TE )-2- FF 02 A 0 )- 7- Y BRI I [ 1,2-a] Wit -3 -2 )
Ly -4 2 T R TR ) 4%

184-8

HsC
NN 9 PMB
N QSJ‘_N‘PMB

0 184-9
&
o0

BAEY, AR 184-8 (450 mg ML) AINN-"FHEZME (325mg, 2.53 mmol) ¥ T- /K
THEFLE SmL), WOKE, BINEFRFERN ST RER (10mg/mL, 45mL), WMEME, 0C
KL 2 NI RMESHE, NN 20 mL K, T“EEFEZER (15mLX3), SIAHUHE, WK
(20 mL), TEKBRERSN TR, AV IEIEET, 5B R A S B 4k 1849, H
EER (150 mg, U 35.4%), LC-MS [M +H]'=698.5.

IR (9D (S)-2-((7-FP 5-2-(2- FY H-4-Z B T 40 5 R A 5 [ 1, 2-a | WL T -3 - ) FFY 5 R b -4 P2 2 P 1 1)
il %

<\N 184

R 184-9 (150mg, 021 mmol) ETH/K =& (ImL), MA=RMZIE 2mL), =R
W RN, BB RNERET, MG & EIEH S BEBNEY 184, HEEAE (17mg,
W% 17.3%). LC-MS [M +H]'=458.5,

1H NMR (400 MHz, CDCI3) & 8.16 (s, 1H), 7.87 (s, 1H), 7.77 (d, J = 7.7 Hz, 1H), 7.56(s, 1H), 7.42 (d,
J=7.8Hz, 1H), 6.80 (d, ] = 7.0 Hz, 1H), 5.53 (brs, 2H), 3.98 — 3.76 (m, 3H), 3.69 (s, 3H), 3.58 — 3.47 (m,
1H), 3.43 —3.31 (m, 1H), 3.05 — 2.85 (m, 3H), 2.60 — 2.50 (m, 1H), 2.49 (s, 3H), 2.35 (s, 3H).

S 185
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K SERaB] 181 I 72Tl % . LC-MS: [M+H]" =472.1.
e 186

KA 181 H (il kAT H % . LC-MS: [M+H]" = 440.2.

SEHifm 187
E
N =N b
S-NH
N 5 2
E
N
P
o)
o

187
K SEREH] 181 FH 1) 45 5 134T 4. LC-MS: [M+H]" =479.1.
SEHEH 188

K FHSEHER] 181 (1% 75 4T ] % . LC-MS: [M+H]" = 499.1.
S 189
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cl
oL N PMB

g M
F\C SH FiC o _N 1643 FsC PMB i
>: /—Q o Nc@é’o ELNRT. oM © PMB
NG F — > NC s ¢ ————> e S-N X o
{\ } AGOH,H,0 MeCN o N DIBAL-H,THF 0°C.ain

KOs, DMF, 50°C,0/n et B 1894 O TMB
1891 189-2 ' 893
\ NH, \O/ o PMB FiC
o puB
FiC ! FsC O N~ 3 e ’/N 8N o 183
O PMB Dess-Martin 0 PMB 155 BQC 189 N / 7N
i — = oHe 57 chEon@ o PMB C\)Lo/
Hd 0 PMB RT.th "0 PMB  CuCl, Cu{CF3S0;3),, 189.7 DCMrt o 189-8 A
toluene,85°C o/n DIPEA,DCM,0%C
189-5 189-5 i
N
H
\O/ 9 PMB FsC
N o
Y/, / = >
N o PMB N / S-NH;
~ o
TFADCMRT, oln
o
189-9 <\ 189
)/\o

ARE (1) 4-CR B E)-2- (=30 TP ) 2R RS ) o

F3C

T aY

189-2

W 4-5-2-(Z R P E)E PR (5.00g, 26.44 mmol) AN NN-—HEFERE (30 mL), [AHEAm
ANBREREH (7.50g, 54.35mmol), “FHiEE (2.80mL) MIAKBAR, S0°CHPGER. AANEXE, W
KEK (80mL), ZBRLES (A0mLX3) ZFEHL, &GN, KRBT, IR SR 4l
1k, GEIPME4E 189-2, FEuFE Kk (6.80g, 1% 833%). LC-MS: [M +H]" =293.7.

W (2) A-FHE-3-( 5 T ) A S 4%

FsC

O
7
NCOS—CI
W
o]

189-3

FALY, KrPE 189-2 (6.80g, 23.18 mmoD) I NELELFHIET (L% 95mL, ZM 4mL,
K 25mL) A, BEEZE 0°C, HtinN 1,3-7&-5,5- " R SEskmekz-2,.4- —Hd (9.14 g, 46.37 mmol), X
B2 2 /N o [ SRR R HOINK (100mL) WK, ZBROHR (60mLX3) ZH, &IFAHUAH, MAfEh
K (SO0mL) ¥, FoKGIBRITR, HLuWas, Hw AT A5 29 Rk 189-3, AR (3.50
g, W& 51.5%). LC-MS: [M +H] =270.2.

LR (3) 4N N-T(4-FF 0N 20)-3-(= 0 T 22 R L Mg ) ) 6
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O PMB
NC SN
0 PMB

189-4

BAMY, B=20% (3.93¢g, 38.94mmol) M —(4-HEFEE (334 1298 mmol) ¥ T &
FgE (85mL), MEZE 0°C, it \NFRaE 189-3 (3.50 g, 12.98 mmol), =i I, sk (50
mL) K, A ZEF G (50mLX2) X, SHANAE, MAEK (SomL) Hik, TKHER
AT, SRR, RS R A5 B R Rl 189-4, IR A (5.00g, YK 75.1%), LC-MS:
[M+H]" =512.7,

PR (4) 4-(F I JE)-N N- (4= FFE U 0 )3 (= 30 P ) 2 e 1 o 44

FsC

O PMB
/y 7
SN
H O PMB

189-5

K HRIA 189-4 (4.40g, 8.97mmol) ¥ T KIUE LM (80mL), BEIRZE 0°C, W5 THEA
R IE CLEE R (1N, 27mL), ZZBRE BHFEA . MAMEER (B0MIL, IN) WK, diE, U
WA IR CBERER (50 mL X3), &HANHE, MWAEHAKES (5S0mL), KRBT, ik
T, G20 189-5, AEFEM (5.00g), HMEEHT %, LC-MS: [M+H]" =494.6.

AR (5) 4-FBEEE-NON-Z (4- H R 5)-3-( = 0 P 68 ) AR Az 1 o 5
F5;C

O PMB
OHC SN
PMB

189-6

B AR 189-5 (5.00 g, M) BEF LK ZEF L (70mL), RN - T E M (4.85¢,
11.56 mmoD), SEIRAFE 1.5 /NI o IIAMAEABRRM/KER (20mL) %K, MMAK (30mL), 7K
AP RRER (40mL X2), &FHFAHM, MAEHEKES (S0mL), KRR TE, GHH
IR, R R R AL 15 B ) 189-6, FIAER (2.00g), PIBILE 45.2%. LC-MS: [M+
H]" =515.5,

PR (6) (S)-2-((2-(4-(N,N- (4= FF AU o Y UL )-2-(= 960 P ) 2R 66 )- 7- F R K e [ 1,2-a MEE g -3
) F e ) R -4 - SR R AT R Y o

F3C
O
<\ 189-7
N
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TER SRS KRRk 189-6 (500mg, 1.01 mmol), 4-HEMEEE-2-1% (110mg, 1.01 mmol), (S)-
2-ZIRFEND I -4-FR ISR T lE (214 mg, 1.01 mmol), FALWAHT (30 mg, 0.30 mmol) i = 75 F FEIE 4
(110 mg, 0.30 mmol) ¥ TAKHFHR (SmL), FEZE 85CJE, MA 5 NN-ZHEZLEIZ, 85T
PSR RE B, I, IR, B A0 45 2 F R 189-7, €% B IR (280 mg,
W# 34.8%), LC-MS: [M+H]" =794 4.

IR (7 (S)-N,N-Z(4- FAR A e )-4-(7- -3 - (R Ihf-2- 5 TR ) BRI 3 [ 1,2 -a | MEE P -2 -2 )-3- (= 3 P
)R B 2 1 1)

FsC
=N (IS?N,PMB
/ -~
N S puB
o 189-8
L
H

Y AR 189-7 (280mg, 0.35mmol) F T IH/AK ZEF I (SmL), WINEMENZREER (0.6
mL, 4N), RPN 3 AN RS, B3R R 189-8, FEE A (300 mg),
LC-MS: [M + HJ" =694.5,

PR (8) (S)-2-((2-(4-(NN- . (4-FP 580 ) ZURBE )-2- (= 3 Y 22 A 08 )- 7- FPY R K [ 1,2-] L i -3-
L) P B el -4 - S R P T 1) 1 %

FiC
N o pumB
N~ E_N‘PMB
o
.y
O)Qo 189-9

AR, HHAME 189-8 (300mg &) BT IIK AR (4mL), IMANN-ZRHELK
(225 mg, 1.75 mmol), kAW, FHNGE TR EEH —F B (10 mg/mL, 3.3 mL), 0'CRAY 4
B FZK (Q0mL) #OK, TAEFREER (10mLX3), &IENUH, WAEEHAKREE (lomL), K
IKBRRRAN T4 A BT B R T 49 S0 L PR RE R A (4 B IR 189-9,  F1 R4 (200 me,
% 74.2%), LC-MS: [M +H]" =752.4.

SR (9 (S)-2-(7-F H-2-(A- U BIFE-2-(= 980 P J65) 250 WIS 1, 2-a) L -3 ) 5 -4
R %

FiC
AN
SN~

¢

(0]

(o]
4
Q(NHZ
o]

N 189

/
(o]
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B4R 189-9 (200 mg, 0.26 mmol) FF /K ZEH K 2mL), MA=HLE Q2mL), %
R . B RN RIET, FRAAM & G 5 BE2EY 189, HEEA (51mg, WF

37.5%), LC-MS: [M +HJ" =512.6.
1H NMR (400 MHz, CDCI3) & 8.25 (brs, 1H), 8.13 (brs, 1H), 8.04 (brs, 1H), 7.60 (brs, 1H), 7.47(brs,
1H), 7.00 - 6.65 (m, 3H), 4.00 - 3.70 (m, 3H), 3.38 (s, 3H), 3.52 — 3.28 (m, 2H), 3.00 — 2.77 (m, 3H), 2.62 —

2.50 (m, 1H), 2.49 (s, 3H).
SeHER] 190

Cl

=N =N /}_3
N Y \ / S\\ONH2

SR FH SERER] 181 1 1l 46 7 54T il 4% . LC-MS: [M+H]" = 480.2.
i 191

Cl
=N O
m \Nfsfg\mz
0
<\N
O)\O/
SR FH SEHEA 181 il 4 77 iE ATl % . LC-MS: [M+H]" = 481.4.

St 192
(S)-2-(2-(4-(4-TRFE - | H-K - 1- 5 )-2, 6~ G A )7 FF B RIAE I [1,2- ETE-3- 25 ) ) AR -4- P2 TR

F i ) 1 %

E o)
= /N/ ’\{%HLNHz =N NCN
SN =N SN \=N

F TFAA,TEADCM F

¢ (
(o]
O)R 2 )\

110

¥A6EH 110 (100 mg, 0.2mmol) M=Z% (89mg, 0.88mmol) T ~HH & (SmL) &1, &
SR, VoK, TN ZRET (82mg, 0.39mmol) B AT AR (1mL), ERHFE®. =
FHLE GomL) R, RKAMMRBREMAER (15mLX2), MAEHK (15ml) ¥k, TKE
BRI, IENET, MmO s, SEMEW 192, BEREE (30mg, 7% 30%). LC-MS:
[M+H]" = 492.8.

H NMR (400 MHz, MeOD) & 8.83 (d, ] = 7.1 Hz, 1H), 8.61 (d, J = 1.2 Hz, 1H), 8.54 (d, = 1.1 Hz, 1H),

292



WO 2020/135771 PCT/CN2019/129382

7.80 (d, T=8.5 Hz, 2H), 7.72 (s, 1H), 7.39 (d, T = 7.1 Hz, 1H), 4.01 (d,J = 12.9 Hz, 1H), 3.83 (d, J= 13.4 Hz,
1H), 3.76 (d, J = 10.8 Hz, 1H), 3.71 - 3.67 (m, 1H), 3.69 (s, 3H) 3.37 - 3.35 (m, 1H), 3.28 - 3.25 (m, 2H),
2.97-2.85 (m, 1H),2.82 - 2.67 (m, 1H), 2.64 (s, 3H).

YR

S A ARIMEVEVEEAR

XA R B R AL S SRR FLIPR (PG EEREO Bal Tz, Frid b &2t
HEK293 4/l (N'B AR, ATCC) HtdRism hP2X3 (AR AR P2X AWM 3, Bx5
NM_002559.4) HiE 7175 5 1O 240 B A 45 - v RO 550

¥ FaERIA hP2X3 1) HEK293 4 E T 37°C, 1B/F s%Mdifass =, DIAH 10% FBS (i
A 1f1i%, Gibco, 10099-141), 1%EHER-HEFEH (Gibco, 15140-122), F1 1 mg/mL G418 (Invitrogen,
10131027) K DMEM ffEsE 9 2 E 75 5% . 7F FLIPR SZHGRT 18-24 /N, K41 LL 400000 cells/mL
(2 FE e P2 384 FLH1(10000 cellsiwell), FEANEIEFRAPIRE IR I TR, FREEFRE, B
7E FLIPR ZZil (4 30mL ZEphP & A 03 mL Hi#EF (Thermo, P36400), 0.6mL 1M HEPES
(Invitrogen, 15630080) 1 29.1mL HBSS (Invitrogen, 14065056)) iF{T#ik. FFLIIA 20 uL
0.5xCalcium 6 %764kl (Molecular Devices, R8190), 7E 37°C FYuRI IR E 1.5 /M. FEJEH 10
uL BRI A (BL 10 mM IR ZIE#E T DMSO ot F SRl AT RAVFRE) SO BN &Il IRl
HAE R FF4 30 min. SR AMMBRIBN FLIPR , #HTRLVONE GBRFEK N 485 nm, &
S 525-535nm) . B SF LA 10 pL/FLIM BB (ZRE 2.5 uM [ BZ-ATP (Sigma, B6396)) Y
VEGE GREAACO, DL 1 AR R T] BRI B9 6 2 40 %h, a6 T 0T 4

il BRI EIRA I ICso n T2 2 T

R2 s 1-192 6 &A% P2X3 2R BTk I ICs

wEY P2X3 ICso(uM) wEY P2X3 ICso(uM)
HEW 1 D a2 A
HED3 B &Y 4 A
HEWS A HEY 6 C
&7 A &Y 8 D
a9 D &Y 10 A
HEW 11 B &Y 12 A
HEW 13 B wEY 14 D
wEM 15 A &Y 16 B
wEw 17 B wEY 18 C
wEY 19 D &Y 20 D
HEY 21 D &Y 22 D
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&Y 23 D WEY 24 D
HEY 25 A &Y 26 C
e 27 A WEY 28 B
W& 29 A A& 30 B
&Y 31 D &Y 32 D
&Y 33 D &Y 34 A
W& 35 D & 36 B
W& 37 A &Y 38 A
&Y 39 D A& 40 D
HEY 41 D EY 42 A
WEY 43 A WEY 44 A
& 45 D &Y 46 D
WEY 47 D &Y 48 C
& 49 A &Y 50 A
&Y 51 C EY 52 A
&Y 53 A A& 54 A
W& 55 A &Y 56 A
W& 57 A &Y 58 A
HE 59 A &Y 60 A
&Y 61 A A& 62 D
W5 63 C &Y 64 C
W5 65 C HEYI 66 C
HEY 67 B &Y 68 B
&Y 69 B &Y 70 B
& 71 A wE 72 C
W5 73 C wEY 74 C
WEW 75 B & 76 C
wEW 77 A wEW 78 B
wE 79 B &1 80 B
& 81 A & 82 B
W5 83 C &Y 84 C
HEY) 85 C &Y 86 B
A 87 C HEY) 88 B
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W& 89 B &Y 90 B
&Y 91 A &Y 92 B
&Y 93 B A 94 C
&Y 95 B HEY 96 B
& 97 C W5 98 B
wEW 97 C 51 98 B
&Y 99 B A 100 B
&Y 101 B & 102 A
5 103 C W5 104 C
&Y 105 A &Y 106 B
WEY 107 B &P 108 D
WA 109 C &Y 110 B
&Y 111 B EY 112 D
HEY 113 D M 114 B
&Y 115 D wEY 116 B
wEm 117 B & 118 D
HED 119 B &Y 120 A
&P 121 D &Y 122 D
Y 123 C &Y 124 A

&Y 124-2 A HE 125 A
W5 126 B &Y 127 A
& 128 D &Y 129 B
& 130 D & 131 B
HEY 132 A &M 133 B
W5 134 B W5 135 A
5 136 C &Y 137 B
5138 A &Y 139 A
&Y 140 C &Y 141 B
A 142 A E 143 A
WEY 144 B &Y 145 C
5 146 C wEY 147 B
A 148 A &Y 149 A
WA 150 A & 151 A
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&Y 152 A & 153 C
&Y 154 A &Y 155 A
WA 156 A & 157 A
& 158 A W& 159 A
5 160 A &Y 161 B
HEY) 162 A 5163 A
WA 164 B &M 165 A
&Y 166 A wEY 167 A
5 168 B W5 169 A
HEY 170 C wEY 171 0.0021
WED 172 0.0007 WEW 173 0.0018
WE 174 0.0016 WEW 175 >10
W5 176 0.0075 wEY 177 0.0011
HEY 178 0.0001 W& 179 0.0004
AP 180 0.0002 & 181 0.0018
& 182 0.0035 54 183 0.0055
5 184 0.0056 5 185 0.013
5 186 0.065 &Y 187 0.050
A4 188 0.009 &P 189 0.0100
WA 190 A &Y 191 A
5 192 B

FHIEH S 1 0.0115 FHIEAG &2 2 0.0522

A: IC50<10 nM, B: 10<<IC5<50nM, C: 50<<IC50<200 nM, D: 200<ICs5,<5000 nM.
:} ..... {4

BRREAL A 1

fia
S0 B
ey "‘“H*’;\w«sg
BATEAL 4 2: SO
B 2 AR al WL, AR B &R RUFH P2X3 G, oA ok 2 8en & pam s p 1
TRV E DD 2, B G PnIndl S Y sR T PR &4 1, AT IEVE R T S &4 2 (9
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I, ARG SR TR G 1 T

SEHEBI B #R5h P2X2/3 SRR FEMAEAR

AR B RGPt P2X2/3 SEMRHIEBEMERI A FLIPR CRYGMRAGIEREO EHHTIE, Fridih
G B HEK293 4l (N Lg%k, ATCC) HfTRikn) hP2X2/3 (AMEISEE PX B2 R WA 2
FIEA 3 FE ) S RS2k, P2X2 (%855 4 NM_002559.4, P2X3 (I35 8 NM_002559.4) #
it TR 5 (0 200 PR 1A 5 - e b 7

¥ Fa e 2RIA hP2X2/3 () HEK293 4N & T 37°C, /¥ 5% AN RE =4+, UIaH 10%FBS (i
4 1i%, Gibco, 10099-141), 1% FHR-#HEHE R (Gibco, 15140-122), 1 1 mg/mL G418 (Invitrogen,
10131027) FJ DMEM @fEsE 97 2 3 75 5% . 7F FLIPR SZEGRT 18-24 /N, K41 LA 250000 cells/mL
(5% BEEE RN 2] 96 FLH1(25000 cells/well), FEAHMEFRA PR B oMK, FFEEEFAE, K
7E FLIPR 22 (B 30 mL 2P & A 0.3 mL Af#EF (Thermo, P36400), 0.6 mL 1M HEPES

(Invitrogen, 15630080) F129.1 mL HBSS (Invitrogen, 14065056)) Hit{r#isk. HFLIMA 75 uL 1

mM Fluo-4 AM %4k} (Thermo, F14202), 7 37°C FYEIMEIRE 1.0 /N . BEJS A pPiliE ok
96 FLIR —K, ¥ 50 uL AR EWEIE BB & L, HEHAAEER FIHE 30min. )5
KA AR FLIPR 1, SEATREIOGNE (GBI Dy 485 nm, KK Dy 525-535 nm) . Fifi /5 DA
50 puL/ALIMANELEN 7 (IR E 5 uM 1) BZ-ATP (Sigma, B6396)) BRIEHE GBLAK), LI 1 FRI & &
Bl B S AE 2 3 b, e JE i S e TR T A T

A LR TTIEIRAG A ICso s T2 2 e

R3 A FEALE YN P2X2/3 SR FTIRAT I 1Cso RIBEREIE S %

wEY ICso | BFEHEMFEH wew ICso | MEER{ERES
a2 >60 A a3 >60 A
HED 4 1431 A W& 5 >60 A
a7 >60 A HEY 10 37.39 A
a1 17.56 B HEY 12 12.13 A
EY 13 14.44 B HE 15 21.56 B
wEM 17 2981 B &Y 25 >60 A
W& 54 >60 A & 58 >60 A
&Y 61 >60 A &) 138 >60 A
A 149 >60 A &Y 151 >60 A
&Y 158 >60 A W5 159 >60 A
&Y 160 >60 A HEY 161 >60 A
E 162 >60 A &Y 163 >60 A
&Y 164 >60 A HEY 165 >60 A
EY 166 >60 A &Y 167 >60 A
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&Y 168 >60 A HEP 169 >60 A

HEM 171 36.78 45975 HEY 172 >60 >85714

HEM 173 33.86 18811 &Y 191 >60 A
FHTEAL &4 1 >60 >5217 BHELEYI2 | 036 6.9

A BEEEVEEE>1000, B: 200<tb#ZEMEAE4<1000, C: BEFEMEMEH<200.

& 3 HdErT L, ARBEMEYIRT P2X2/3 T R 2RSSR 2, 78 P2X3 M1 P2X2/3
Hh B R AP R o IR BEVE A S= (R P2X2/3 11 1Cs0,/ (RF P2X3 1) ICso) » FRATTEREEHE R PEAE 4>200
M EY, BEAREEEEIERE>1000 &Y.

SEHER] C BT ERERI AR EL T R

¥ HEME Dunkin Hartley JAR (300-350g) & Tz, CHAZEMMTT, RN RESZ4b
B TREE, DRKFEMNE (42 mLmin) AENEPR 17 5% SRS, FFEE420 s,
FHMEATFLART TR, FRELREEBNPILE 10 min P IYREICR L. 10 min SEEEH A 75 AT Tt
B, AR BRI S A R . W T TR Sk A S DL B R R A TR A, 1 AT 5 min
PR, 10min REWIKEL,  FIR IO SRR BRI R B AR 3, B AR 1S S F IR 22 55 1 IR Y
I 1] o

R A TEB A EYITER P FTIRAT AORZ I E ., R i 2 A b s AR 3

.| 1% [ "% | e

5 sty | VS | OBV | e sgui o
o 45 251 17.22 108.44
G -~ = 1833 / / 105.78
FRPEIL A 1 | SR 2T 18.63 106 470 80.13
30mg/kg B 9.88 ' ‘ 226.75
= PN kD) 18.50 94.50
%ﬁé éggg 11.33 342 38.7 194.83
& PN kD) 18.50 87.13
%ggﬁ; éggg 10.63 38.3 42.6 177.00
WE 53 | SRETT 18.63 477 517 138.00
30mg/kg Bt 9.00 ) ' 250.13
& 149 | SREE 19.33 627 66.8 75.92
30mg/kg RYifE 6.42 : ' 229.00
&M 161 | LREHET 18.57 6.5 6.2 130.71
30mg/kg )G 6.29 ’ ' 302.43
& 162 | REAH 18.29 18 461 144 43
30mg/kg R )G 9.86 : ' 278.43
& YA ET 18.29 144.86
{Jég‘nff/ligﬂ QZ‘Z; 6.00 63.2 67.2 275.14
& 165 | 4RAH 17.57 36 45 135.71
30mg/kg hA)E 8.00 ) ' 190.71
e 172 | SRETET 19.56 3.9 50.6 87.56
30mg/kg HA)E 9.67 118.89

P&V 2. th&W T, &Y 53, 1bEW 149, L&Y 161, L&Y 162, 1hEY) 164, 1LEY
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165, W& 12 (b EWRIRER, JFRUESER, k4, HEIL, 2, 3 4 MERER: 5FABHE
MBS B FAZATMLL, 30 mg/keg GEY) 2. WED 7. ED 53, WEW 149, LEW 161, 1b&
Py 162, HEY 164, LGP 165, (&Y 172 YIREA BT MR E, KW RN, JE5 R
WED MART L ERENES, WHNEY 2. WEW 7. &Y 53, L&Y 149, L& 161,
WA 162, &Y 164, LEDD 165, L&Y 172 BA RS, REsisnnied, 1S
BRI AP0 REA 2 o

SEHEH D ATP-FrERERSTORERLE R

W HEME Dunkin Hartley R (300-400 g) B FRANE SR IERN 3~5mins /5, HH4T 2min
ATP 5544, (ARG 3min, F45 T Smin M ERRFAL, FTAFHEZEy 300ul/min 7245 . MATEER S AL
FFiE, 0% 10mins P 340 AR SRR B R0 o 10 miin LSS0 1) 75 BEEA TR N T4, 1R
JIR SR A A G R ) o M T K L SR T a0 A5 DA B R P 1 BT R TR, A0S 10min RIS
[ B R R R s R B

UL A EP25 (63me/kg) BHVELL. AF-219 (30mg/keg) PHVE4L. it 173 thé
) (3. 10, 30mg/ke) 44, FTALEHIIRG Y], BRAEWIHN ATP-ATEER R FEAT 40min 4424,
HARWEYN ATP-FFIE IR BT 2h 442,

KSR THEMITERAG I ZE T KR A E

&Y 10min FZ W REL REIRM I Vs IR (%)
gL 20.83
HEWH (63mg/kg) 8.00 61.60
AF-219 30 mg/kg 11.42 45.20
3 mg/kg 14.42 30.80
W& 172 10 mg/kg 10.17 51.20
30 mg/kg 9.83 52.80

W s M 5. 6 fias, FrAEYALILE S BEAN LI B G W WORE R REiEds, Hphsk
YOEFBHVEA R A 172 0T 3RAG B2 PE PRGOS E L, BALE 172 BA 7 B s (F
o MEBTIREEY 2, B 172 PRI HIE 5

SEHEBI E RS0 BT

XAz B FR AL S D A AN B R PRI AE HepG2 4RAR AT CCK-8 LTI AE » AR i1
HepG2 20 (AbghAE4D, HEMMERTIKRE, L 50000 cells/well ££ 96 FLAT B J:0R FP4AR, B2
BT 5%, 37TCHAMME AT E IR, FR RS A E) 80-90%)5, MR I & Ik BEBA RE 1Y)
PER S PIEA S (DMSO), 1 5%, 37CHIAMIIEFREPINE 48 /N IR, 3R A
%%, I PBS ¥k 2 i, AILIIA 100 uL CCK-8 TAEWE CGEmRAMHA), 37CREFET 1.5 /0
I, BEFRX EATI ODasonm AL & FLEVROGAE, T EBALEPIH) CCsoo

A LR ITEIRAF I CCso n T3 6 o
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R 6 X THE S EY IR CCso

wEY HepG2 CCsp (uM) WEY HepG2 CCsp (uM)
HEY 2 123.5 &Y 3 59.30
WEY 4 13.21 wEM S 72.02
a7 194.6 HE 10 15.77
Ew 11 79.44 HE 12 52.73
HEY 13 66.48 HEY 15 52.63
WaEw 17 50.95 HE 25 >100
&Y 26 >100 WG 149 >100
&Y 158 >100 &M 159 >100
A 160 >100 & 161 >100
&) 162 >100 &) 163 >100
&) 164 >100 W& 165 >100
& 166 >100 HE 167 >100
A 168 >100 A 169 >100
HEW 171 200 HEW 172 57.05
HEW 173 >200 & 174 >200
EM 176 >200 &5 181 138.14
EY 182 >200 &Y 184 >200
FRPEAL & 1 128.4 PRI S 2 >200

HI% 4 BRI, AR S E R A B 222, CCs WEY>10 uM, TR —#
WA RV E SR, BATHGE CCso>30 uM AL EH), AR CCso>50 uM LA

S F o RSMRER R R

XA B R S R A M G s MR 5l J RO R B R A T 5E o 6 FFARORE 5 B R %
F1 (1 mg/mL HFRKBAEE, 25 UmL 6-BERR I # K EE, 1 mM NADP, 6 mM D-6-BR% %) £k,
5mMMgCL) IINEBHHAML AT, BN 37°CoR IR I IR SR, T I 1]k B 100 pl S S
ANZEE 400 uL 0CHIA I A bR TAER (4 200 ng/mL MK . SRR FARE T AR, B ILE IR
ZREBWO BOE, KILRS, 4CEOHL 10000 g 8540 10 min, BUEERGE LC-MS #7474,
BRAF UL A VI 1E B JB I ARORE s r i fA A 2 2 401

A ERTEIREN Tia TR T H.

RT TSN EDHRIGH Tin

A NFRORLAE Tie | KEFRRUE Ti. | BERFBORAE T
a min min min
WEY 2 895.35 52.34 95.33
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&3 260.22 28.72 50.49
WEY 4 61.05 491 438
WEM 5 648.70 37.31 47.62
WE 7 127.80 19.58 20.89
WEW 10 222.61 30.80 13.51
a1 151.19 5.65 427
& 12 91.92 7.78 7.56
& 13 6151 224 225
WEM 15 190.59 25.39 16.51
a7 997.99 19.35 8.61
&) 25 297.97 22775 NA
W& 26 253.12 80.94 127.80
&P 149 206.63 52.50 178.02
51 168 522.56 57.59 29.24
&) 169 827.52 3547 164.42
WEY 171 5233 8.48 140.1
SEHEf 172 8243 223.4 4103
St 173 NA 101.2 646.6
SEafs) 174 NA 398.3 1110.5
SEHE 175 >30 >30 >3(0
St 176 235.9 3.61 60.96
W& 177 324.61 / /
&P 178 1233.69 / /
&5 181 1400.2 187.65 234.42
&) 182 217.27 10.95 60.96
&4 184 24383.0 5.66 173.41
& 189 144.57 / /
FRIE S 1 1454.06 53.42 112.04
FHEAL &4 2 NA 1090.01 892.21

s NA FoRaEAPCHE; - RIERN .
HIF 5 #dR T L, ARMIELEIEN. KR BRAAAA Bt KEusms
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FAVEAL G 1 A ELAAT AR U A RO AR A 5300, (ERAE KRR IR A SE R I~ 3200, b
TRERED 1, AEHRLEWERR . RRAQH EEZLT A, ARTERNR. BRRAITRILE
VIR R SEEG VE A o A% IR AE N JHBECRE AR R Ty 2>30 min (464, BEARIEAE NGk AR Ty 2>90
min FILEH]

KHH G SURIRRSERERIR

SPF ZMEME SD KB (6-8 D NFEJRRERIESZ 3 FO@MAEYOKINGE, FARIIGRA BB 7%
TFE, REEICE WK (BB E KD, R ZR A R R AR AL B GBI, 8:30
am~5:30 pm HEHZE TYOK, WLIEIA 3 K, RIEHRMIIKA A PRIAAIE, BRI 20 R 3l
Yooy & it fr . IESEIITRERT 20 NS FTASIOKIR, SOK BRI RIS o IE QIR T
AEEENL A, EEHHOKATS TR EWEIR R, R RIRIEES 7 R 2, A2 (R YE
FARM AN Tona € BEIEK SNV RIETNE, 248 TIIRYOK, — O EEYOK, —8 0.3 mM i
7K, WE 15 min NEYOKE, UETYOKEAGETOKER TSI, UBIELEm2 4
IR i A P o R

K8 XTI EYITIRAE I T KO L

wEY ZE T/ A RAK*100%
g 4.54%
FHIEAL &9 2 59.41%
a2 5.49%
w7 6.91%
&) 53 7.65%
WA 149 4.54%
WA 161 5.03%
HEY 162 6.34%
&Y 164 6.69%
W5 165 3.90%

DALEDD 2. W& 7. B 53, L&D 149, &P 161, LEDD 162, L&Y 164, L&D
165 (&N, R ESK, mE S, WE7MERER: 5FABEAMAME, 20 mg/kg 1)
WEM 2. WGP 7. WEW 53, WEW 149, WEW 161, WEW 162, &Y 164, LG 165 1
X8 T KB HBU TE SR, SRRV G 2 MIEL, 25T KB B B T b & 2, R
BLE 2. B T EW 53, WEW 149, (L& 161, &P 162, WEY 164, LEW) 165
X BN B SN o
RO THEHTIRAG I ZE TR Ee]

WE 5/ A RIKF100%
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YL 7.19%

10 18.62%

FEPEAL &4 2

20 34.99%

5 7.05%

WEW 172 10 7.41%

20 8.66%

P& 172 90K, JT UL ESEE, gk 9 NIl 8 45 RIR: 52 gAML, 5. 10,
20me/kg FIALEY) 172 LR R ZE T /KRG ELGIE B R0, BEBAC & 172 Xk ot 5L
ANy SR E Y 2 FILE, ZET KRR EEI ) B R T IRYEL &4 2, UML) 172 SRR

BRI T e &9 2, e ttR L,

RE L Oz NE 7AR BIRSef], TCARRR R, RS R s IR, A RERE AR
DREA BRI BR A AN AT 30 AR 53 AR AR BT B 90 A T DA SR Seita iy AT AR 40 B2k, &

HAAR A
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BURIER
1. —FinsC T FoRBasr &, HOrR R, JU ik, AR, RAny. K&
Yoo W, ACE . B, 255 BRI EREAT 44,

26 ( I)n

. 1

(Rs) Z7 \Z5/Z\ ,

Pl
29

Hoh, M S AR B S SRR, FUAN S SR, AETHEE N. Ol

S A —FRhE 2 Fh, FETHN 124 FTIRR) 5 o2EmEd, RETIRA N, O f1 S ) —Frak
2, RIETHON 131
ZG
77 g8

| |
VAR A

27 ERHE, 5~6 TUAMAREE . 5~6 TLARINIERE . Bl 5~6 LTS FTiRM 5~6 TuAM AR
A, RETFIRE N, OF S I —FiEEZ M, RIEFHN 1~3 1 FTiRE 5~6 oI imR P, RIE
THRE N, Of1 S Fiy—FhEZ M, RETHON 13 Tk 5~6 o5 %, ETRAN, O

S R —FERE AR TEON 1-3 4

7' 22 274 20 25 7 PR WO RIRE T 4 27 NS RAGRkEE. 5 td
WML, B, 5 AN, 768 70 Forh

mA1, 2. 384,

RN H. $%. -OH. K CinCs i, -ON Bk ConCo kid: 4 m KA 1 I, ROASTH A ISk
R B, UEEMARPIA R0, HASHIFIA R® 55 EheE SRR 5 T — R LRI CynCo Y
et ConCo FUTRMRHE . ConCo FUZFRIRIE . ConCo IZRIRIAIE, JEHEEK 5~6 TEA 3 FHARY CoCo
HOGR ke, 28 TR BRRIBURR Rk R, 2908 THON 13 AN FHRRY CoCo fIZLIRIE I
A, 295 TN BRI FRE R, J0E T RO 13 A FRRAY 5~6 TEA TSR, 445 T AL
B R SR, TN 13 4

W N 52 EL-C(=0)-NH-;

7’724'15% 5~6 JEARTT AL B Ca~Co HIMJedE; FTIRNY 5~6 JuAI7 8, R TAN, O M
S I —RhELZ A, RIETHON 13 4 FTRI Co~Co 2R3 GE A, 205 T8 BAIE I — i
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B, RIETHN 13 4

n A1, 2, 384,

RUMSZIHY Hy X%, -OH. -CN. REURERIBURH C~Co bi ks, 5. REUREIARH Ci~Cs bt
B-0-: TR Ci~Co bi ke, 5. ATIR AU CinCo idE-O-rh, FTR IR E B L R 45
TFHHRAREF AL AN K&K, -OH. -CF;. -CN, -COOH. -C(=0)NH,., Ci~Cs i3, Ci~Cs
Fekk-0- 5. =0 (B, WIS LI MEE AR O B MERE N Z AN, AT i B A R
AR Zn AN 1A, RUBSTICA M RIS E

Q NH. ®%. -OH. -CF;. -CN, -NH-C(=0)-R'"', -C(=0)-R'?, -0-C(=0)-N(R'*R'*), -C(=0)-
N(R'PR'), -C(=NH)-N(R'"’R"®). -S(=0),-N(R'°R!"1%), -S(=0)-N(R"'R}"2),, -0-C(=0)-R""3, -N(R"*R"-
15), -NH-S(=0),-R16, FREUCEHURH Ci~Cs FidE . RIUCEIUCH Ci~Co FiFE-0-. REUREEL
[¥) Co~Co IS . REURBEACIY) ConCo I HE-O- AREUREIURIY Ci~Cro FhkedE . REUCEEARI Co~
Co I PEdE . RIUREIACH Co~Co ZIFMREE . RIURERIBCH) Co~Cro 585, B ARIUCEHEUA )
5~10 JCIR R TR Co~Co ZRIALEEE TR, ZREF A AP — M EF, RIETHCN 1-3
AN BRI Co~Co BZRINIE R R, JE oA BRI I —FhER 2 R, J 30N 1~3 4 BTk
5~10 o5 R, ARJEFANL O FIS s —Fhak 2 A, 5 FH0y 1~3 45 TR EACHY Ci~Cs b
B AR Ci~Co ki dE-0-. FTRMERH Co~Co st FTARIHUCHY ConCs I E-0-. TR
EURH Co~Cro itk FTRIEUCH) Co~Cro F55E. FTRIIHUAI Co~Co Ze3R btk . AT M ELACHY
Cs~Co ZIAMRAE . B, TR AEULRIY 5~10 Jo2 05 5 b, FTR U & AL R 3 R AUy —
AMEEZABUL: KZE., -OH. -CFs. -CN. -COOH. -C(=0)NH,. =0 (B, BRET FRIPIAMEE 354
O HUfR). -N(R'R™?), -C(=0)-N(R'ZR'*), -S(=0),-N(R"*R!"%), -C(=0)-0-R'?, Bi#. RELH
B—AEE A R BUCH): Ci~Co itk Ci~Co St dE-0-81 Co~Cs MLt 5, R NZANES, A [F S,
R* A Z. -OH. =0. -CFs. -CN, -COOH. -C(=O)NH»; 4HUCH AL AN, Frd B CHAR R K
A

R, R'Z, R'3, R, RIS, RS, R, R'¥, R, RMIO, R, RI2, RI3, R4, RIS, RIS,
RIZL, RI2Z, RIZB, RIZ, RV, RV RV GIMCN Hy RECEEUCH Ci~Cs btk ARBULEE
R Ci~Co Fefk-0-. REREHURHY Co~Co ik . REVCEHURHY Co~Co MiHE-O-. R
Co~Cio et s REVREHUR Y C~Cro Fiedk . REVCEHUR Y Co~Co A4 b AREUREEU L Co~Co
RN A . ARIVCEIAR IR Bl SREUVREERIY 5~10 J04 05 5 BRI Co~Co I ke v,
JJE TN BRI R B — Rk B, 2T HON 1~3 A5 BNRRY Co~Co RIZSIRIARE 1, 24 5T N4
AR ) — R, SRR THON 13 AN BTRAY 5~10 o057, RET AN O RIS i —
Rk fl, R THCN 1~3 A FIRRIEURE Ci~Co kit FEARRIEUCH) Ci~Co bi3E-0-. AT HIHL
R Co~Co M e FTIRIIEUARH ConCo JEE-O-1 AR MHUACY Co~Co HidE . FTIRIIIURI C~Cio 31
Fekh. FRRIHURH Co~Co IR bE L. FTIRAVEUIRHY Co~Co 28 IR AL . TR IHUARI KB L 5. Tik
AR 5~10 02825 2o, BITR A EAR & AL bR 5 R S AR B b Yy — A B IR : 9 3R L -OHL
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-CFs. -CN. -COOH. -COOCH;. -NHp. =0 (BF, BT R EEBEER O ), Bl . R
ARBRE— B Z A REBARE): C~Cs Bk, Ci~Cs FikE-0-8( Co~Cs A%t E, RINZAKS, HFIEA
[, ROV H, K&, -OH. =0, -CF;. -CN, -COOH. -C(=0)NH,; LRI NZAE, Frik
R EA B A [R) A [ 5

5%, RPAIR™, RS AR, RI7HIRS, R ARV, RIATIR2, RI4HTRIS, RIZRTR:
2, RPPFIRM, B, RY MR 40 HiIA ST 55 i B B R B — i LR R BREERAR T C~Co
IR fE AL . AREUREEACH) Co~Co AL . B AREUREIACH 5~10 7oA 7525, FTid iy C~Co
A B, BRATRIEZ S, AERET. SUEEEHE. WA H—MEEH, 1~2 MR
T IR Co~Co IAING T, BRITIRIIE AN, A ERE T BUCE AR RAMEH I —ME2
Bl 1~2 MBI BRI 5~10 Jo2805 B, BRITRIE A, A ERET . BULSa R MM
R —MEEZ M. 12 MRETF; TR ERR) Co~Co BRI GEHE . AT FIEACHT Co~Co AN A
BB PTIRITEURN 5~10 oA 05, PR IR ARSI R e T A EA R T i — AN B N L
f: K%, -OH. -CF3. -CN. Ci~Csfi k. Ci~Cs hiF:-O-. =0 (B, Tr/EF ERIH-/MEE B A O B
O, 33, FRBAREBE — A ZA ROEURAT: Ci~Co bttt Ci~Cs hidk-0-81 C~Co FIMSE3E, RO A
LA, MRIEAF, R NKZE., -OH, =0, -CFs;. -CN. -COOH. -C(=0)NH,:; 4EUfCH % /i,
JIE R B HRA R AH (R AN R

R? M7y Y + -C(EONR*R>), 8. ARHBUREIUCH) 5~6 Juasd7 5 Ak
5~6 oA, RIET AN, O S i —FhskZ f, RETHON 134 BT IYECHE B
IR T AEARE P — 2N X -OH. -CN. REURE K RHCH C~Co kit . ARHUCER
KRB Ci~Co Hi2E-0-1 -C(=0)R*". Bk-C(=O)N(R>*R*>?); MEUAIE AL AN, kA HEAR [
EENGE

R* I RSN Hy 3. -OH. -CN, AREUCEUHARH Ci~Co frdk . AREUREEUEH) Ci~Cs
FidE-0-. 2. =0 (B, BRIET LR MEER R O B AR IEURIY Ci~Co bisk . BUATIR HL
/I Ci~Cs FEdE-O-h, FTRIIEUR & B AR 48 FAIREE P i — N2 AN IR KR, -OH. -
CFs. -CN. C~Cs it C~Cski2k-0-. 5=0 (B, BJET ERIPMEERER O BUL); HHUHE
RN, BT A B AR [ AN 5

O.__R**

X FY forihoh g, THE, -0-. -NR>)-, EJZ%N\HJJ

R%3, R¥4, R¥ Al R¥ A7 Hy RECEEUCH C~Co Ltk . ARBUCERIUCIT C5-Cs Fh ek |
AREAREEUCH Co-Co A pedE-0-. 2. REUREHEUI Ci-Co Kt 2E-O-; AT IIEULH C~Co itk . T
BRATEUCHY Cs-Cs FAbidE . FTIR BT Co-Cs Fhke2E-0-. B, AT IELCHY Ci-Co ki E-0-, fTid
(IEACE B AL R AR T ABUR A i — D EE MU )KL -OH. -CFs. -CN. C1~Cs $itdE . C1~Co
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JH-0- =0 (EP, BRJE T EMIp /N A O BUR): Iy 2 A, TR B A F 3
R
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