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The invention relates to 1,5-benzothiazepine derivatives of formula (I). These compounds are bile acid
modulators having apical sodium-dependent bile acid transporter (ASBT) and/or liver bile acid transport
(LBAT) inhibitory activity. The invention also relates to pharmaceutical compositions comprising these
compounds and to the use of these compounds in the treatment of cardiovascular diseases, fatty acid

metabolism and glucose utilization disorders, gastrointestinal diseases and liver diseases.
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The invention relates to 1,5-benzothiazepine derivatives of formula
(I). These compounds are bile acid modulators having apical sodium-
dependent bile acid transporter (ASBT) and/or liver bile acid transport
(LBAT) inhibitory activity. The invention also relates to pharmaceutical
compositions comprising these compounds and to the use of these
compounds in the treatment of cardiovascular diseases, fatty acid
metabolism and glucose utilization disorders, gastrointestinal diseases

and liver diseases.
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JHEREAMEIR - Co R EMRMERNEAE - BT E - BIRARKIERC

5 12 HEETEREE)
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£ o
[0024]) fig&E " 754, Fon 6@ bR T 5k < 75 1 B R B 1 04
WA TR L TR R A0 - TR ZE PR fETRE - R R EE -
[0025] ffosE " Mk ) (R4E-NHLEE o SOASCRTA > fltsd " N-(Cra
KR MR ) K " N N-Z(Crae B A | BiE— (AR a8 7o & E
B SCHBC R E BIR 2R o N-(Crali 2 e 2 2 B B H iz A&
KB =T ek - HNN-ZZ(Crali Bl B 2 B O g A e

[0026] AIASCATHL - flisE " N-GTE&-Cralbi 22 BEART
ETTE-Crali A B R 2l Ak o N-(55B-Crali 2l £ 2 B O 6L 578 FH B i

[0027] 40ASCRTA > flosE ' BE 452 bl iiz ) RIEEAN AEE
SRR H - RZE > EE - BEEYE LREEM T EA R BENHKE
by~ WE - dHEeP) kR -

[0028]) 4ASCATAL - fiish ' &Y BIEA T Z(EHNSE - BiE(K
WDt W ENSBAS ZEHY - BOINE > & 420, ZHEIE
fE 120, 2 - MESREAERAEZGRECBHE o —KilE > lo5E
Y BREBBCEEERBRAEREELERSGEAWIW - £V EE
Z95%EREIE RN AT EE 2 10%NEIETAE > DA RE B -

[0029] =(DZLS5-FHERT LGV ELERE LA B2 28
/NRG TH & S (I HE MR ME BR S 2 1 2 HI AR I (ASBTHII AN ~ FF it IS i e 78
B A (LBAT I H ) 2 /N TH 1 50 (02 HE 1 B B2 e AT B B B2 45 23 4G
W& Z A H B (EEASBT/LBATHIHIE) o NI - HiE R Ia R EHP 7R

5 13 HEETIEREIE)
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FAIHFIEBLIEIR W0 ~ JREFRA - sBEA L ME RIR - ARRGER (X K
BEFRIFIE « BB ERR AR -

[0030] (I E PR 9w LA R A s B £ e & M A R E B S (B A TR
P IE SIS ME - ASADBE (CHHRE © 18 R 280 PR I - M PRI & OF 33 >
BEENE - MIIERRFERIMERRF - HERIRE - mEE - BRE
KA O e AL ~ SH ARk ~ BEFRA fe - BUAREEAL - OALAEZE - SRR
BIAE 8 ~ AR ERLLEOR ~ RERLLER ~ TR - FE IR ZE R
LA DR O RS B R ME S BRI MR R 0 s A
RE R EEEE2ZE) - SMEE - SRERMIE - FEITERECH H
ZMREENE ~ BHIE - MERE - Gffs =B H M IE 2 SRS M
iE > EEEECEMREEX) - BIRGREEC R = MmEE K A e o R
FREHSE -

[0031) EBEE BN KA E GLAE (RS (BL R 18 ML (RS ~ DOREMEER »
Pe MEFr 2 M EAR(CIC) ~ R EME/ RS MR CERL ~ N PRIR & 3 2 (F R ~ [T
A3 2 (R~ RIEMEB R s Z (R - N2 (LER S 2 i - N
W <22 7% [X J (Parkinson's disease)# 3% Z ) - N2 & M (EE4 S 2 (F
B~ BEVIEE 3 2 (RS ~ A M2 KRG S ERIE(IBS-C) ~ R & B KRG Tk
E(IBS-M) ~ /NSLTREVE (E RS K BRI R 56 3% 2 (H R) + 52 28 BLK % (Crohn's
disease) : [ VEIERE I UL IRERE © KA S BRE(IBS) @ # R MERSRIBD) ¢
R S R o R BURMERR R L OFRE > S50 EE IR & E(Barrett's
esophagus) ~ JET 20 I & i Sk S BE T AR E 3% -

[0032]) AUASCHTRE e Z BFIm B AT Bl R B L7 17 2 25 B (RE AR A
FIR#AR ~ FFE'E ~ BAFAREE - FHAMEE RIESE) T ZEARK - £ —8E1F

5 14 HEETIEREE)
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ST o BT R REBL KRR MERT 7 o BT BRI Ko i L R (B PR S 28 (1 AT Ak
UHHAIE © IR G R e RMEsEER © SeRMEIEE R © IEEME - Evhil
2B FAiH(post-Kasal biliary atresia) ; FFSIEATIRAEEFAH & Brd 5LAT

CRERETER  BEMEATEE BN SRR EBAT R
(5 5 B PRAS IE R BF (Zellweger's syndrome) 5 58 il P & fE (B AH B A
al-FIERE BB & ZIE © P fF B E 2 B (Alagilles syndrome » ALGS)
FREDIEZEE(Byler syndrome) : ¢&KIERR(BA) & pREkIE & BT MERIRIERT
W HE+E B (PFIC) » B FEPFIC-1 ~ PFIC-2 ~ PFIC-3 K IEHF ZEM:PFIC ~ &
o TR PFIC K AR AZAE T 2 PFIC ¢ EMEAE S 1 AT A BB+ FR(BRIC)
BHEBRICI ~ BRIC2 F JEFF Z:BRIC ~ &)+ 57 i fin 2 BRIC R A AR filT {2
BRIC : HEEREATF R + RS MR AT EE(E(PBC) ¢ AT & E(L - JEERF
M:RE B AT R (NAFLD) o JEE 5 VA B 2 MEAT SR (NASH) & FIR#AR = M BE
Ie T - BEIREREEE T ETR(Down syndrome cholestasis) © #2955 3¢
MR TR RPN ERERASE) @ FFANETEE  AF/MNET
1R - R E B IR T ER(PNAC)  EEAs R T E1R © e
KIEERE T EIEMREEL (LSCL) @ [R#MEREMEEE R(PSC) » RIEIREH
GAMRAIEE % & [R#EMIETEIEE R BOEMRS Q) @ RES L WiE
BiE0  IEOMERRRESR - REFME(Caroli disease) ¢ IEEEIERER © Bt
R EREETEE ¢ BEE K% AIDSIEE IR  sRIMIMEREE IR » BT &
s HSE Z R ¢ BB - 1M E R R EZBCE TR ER
AT Mk A 7 s M 0 TBRE MR RT 3R S MERERG AT - SR IRARAGAT ¢ FEWIEE S AT

PGB ECE © S RMEIERL G R ak e 1 BI(BAS 1R © BEYIEE LR G
(DILT) © AT&i&E(t » e RIUERFERAE(L © AFRE(L © RS R ARG 4H SRk A A 3

5 15 HEETIERBIE)
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4 fiE(Langerhans cell histiocytosis » LCH) & 2k 52 s i e b (B 1 R R 3%
(NISCH) : &L ff BK 4 Bl 14 [R 0 W (EPP) - Ry 3% M oo A HTHE & ®k 55
(IAD) @ % 5 1 8 £ 5 BF R(NH) - JEE & B /] 3E 8] B8 & sk = (NS
PILBD) : dEREIEZ R EHAFE(E(NAIC) @ FF&SETR » Bk E M © 8
SEME/NB SRS K 0 MUBRERE S e 2 B - B MUBIEEE o B RE B 0
EER B (P00 P50 EE) ~ BERFRE(E AR < LR (T BB LR o ) S B E
B RER BRI ZER > SEER  WEUFR(BEARRFX - B
RIRF R - CRIRFR - DRURF R REAIHF X)) 5 FF4EAE (=) 5 IEETE 5 BE
B AH R < B E T - R AT - BB E KRR R B R S e RE T
& o AL E Y B EEEE o] 852 2 BN 78 F 7 1 58 B B2 0w 2 f2 8
M RO -

[0033] WEHRCEY B S bl 2 MG RETED <
LA P I L A R WORE 2 B (BLFE MBS &8 B IIAE ~ R MK BAE & 8 i
(FHBL) ~ FLBEEGRUKL T B8 (CRD) RAE & B E) 5 EA R B ZIE R EE A
b9%  SMmEE B/ KSR © ZEMUEH(PKD) (BfEEfAERENTES
F B (ADPKD) K ie e fa a1t 2 BB W (ARPKD)) KB EIG L%
IR o (L&Y E F T B R o Bt R B R G Ry (e HE i -

[0034] ABGNRER: < #EZSLCI0AEHBED R IEKE ZFH
PER] - JCHNa™- - MERL 77 51 #50E % TR(NTCP - T8 & B R REBR i E E 0
(LBAT) 5 ERFFIRSLCI0AT) » HALFF 4R 2 ERPR B 23R 5 /NG TR
(& 9 10 R B R 1 A B 1 (ASBT » IR K 2B RS HE BE 8 4E & 1 (IBAT)
ISBT ~ ABATE(NTCP2 ; EHEFYESLCI0A2) » HATERE B 40 FE ~ ¥7
B/NEANT - MEE YRR - R REE AR R B SR R AR 2 /NI THIE R

N‘

5 16 HEEHIEREIE)
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REL o TEAFRR A - MEBEFE AT B hE e B8 5 22 O (LBAT) B PIAF AR i H A 24
PREY - HFE M MEE G 2R (BSEP § BRI SRABCBID T 77 M ZE i/ NE R -

BE I < PR U A5 /DN BB TH (8 10 8 M RE % 90 &5 5 (ASBT) R
HORFE A EEERESEEOBAT) - LBATRASBTIHRRERLEN-FE
EEEED - B0 TAEREW(ECE L (ENa B+ -

[0035] SMEVIRNAY) - BIEMEDE - b B S PRI i g B
HEHEAFEMMZE R A REEE O bR+ - HREBES 2
Bl R AL 4 G 2 BB DAPe R 7T L B R e iR s i e - IR
564 fCRE TS R B 1 o A Bk B AT 41 fg (K osters Jz Karpen, Xenobiotica
2008, 55384, $51043-1071H) - ASBT K LBATR4r H F Bk 4 & < HEHE K
FrEfRss & 2 BB B HARE G 2 HEY) » HRI M E AR R
TENH AR RS o EARENHASBT 2 JEMEREZE - 20 -
JRE T LBATHEUE 2 B R R i B - MERIMEDY) -

[0036] HLZEYHIMHIZ K = » LBATR MNASBT— A% A JEE % 13
Dong§ A T 5l HFDARZ A ~ %] A FHLBAT ~ #1%) - HILELBATR
ASBTHIIHIZK « (I FIFDARZ & 2 88 - BL GG BE R E T — &
FILBATHI BT - Efi 580 55 6 71 H 27 1 BE W) 1 K 3 R AU LB ATHI ) A1 -
A HEf H /b 3H (irbesartan > Ki =11.9 puM) R {6 ;2% >k H (ezetimibe » Ki =
25.0 M) o 2[5 Fy f80EE A E 2% BE W B K 4 R — (8 5 527 B 7 40
LBATR BN - HIERB NG B 2728 Y - 1L F317E 2 9 {1l &
LBAT - ifii S 1/E 284 (JREIFB I — 1) HIASBT » K - BESATEAEHN &I =
B > (HASBTH P BRI EELBATE AP &2 HI4) - H I FTAEBILBATE A

/U B 5 R B UM B(Dong % A, Mol. Pharm. 2013, 2510%, 451008-

==
i

5 17 HEEHIERBE)
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1019H) -

[0037]) VazZ: \LBATGA = fE < #5586 210 R B 75 AH B i R 5%
B2 Fr e R B8R « LBATGAZ IE 2 #IFEE @ ILEEEQ B S
ME R AR < + 2im A 248 - HRR AR B &5 O g S F AN AL
HERFRZ AT 1G3R (VazE A, Hepatology 2015, 556154, 5:260-267H) - [EF %
B R LBATHI G By 22 4= (F R aY e - R B BEARE AT A B ae R WO 78
=B -

[0038) Liu% A fut BASLC10A1 (LBAT)™p.Ser267PheZs 8 > i
EVEER < Fr A S RE M EAY#E R - BRRISLC10A1H 288~ HH{E A N HH
RIEAFBETARAR > Hdmaayamna mEa P EE b (FECE R
K BRI o3 1 Ry 8% Ko 12%) K iR (11%) » B It T Rk ey J & HE be L AE 52
Bipg )T ENR 20.64% ~ HEIHRIE AL 21.44% K A T 21.21% - JRER
AEGEFEEFEaRARGEES ZMEBASENIEI - Livg A2 > 13
B o] e bR R Y B PR ARG IR 2 A 4R 2 BABEE R /D - IS 7 DA T R
wC BBATEIR A YgENEEEREEER - BB BERBRIER UEZR
{5 72 (Karpen Jz Dawson, Hepatology 2015, §561%, 5524-27H) - 5% > T
el inasE 2R HELASEHB R K PIVBHFBEER - B
LBAT/RiE R &5 & < BERL » AT BEBF R PR &S & Z BEBE B 0L A A
EH(Liu% A, Scientific Reports 2017, 7: 9214, &1-7H) -

[0039])] ELFHLBAT/E BiiE P = 2 B HE B EEG KIE T ETE
i I o S I ASBTAE 2 1 5 G i i % e S50 se 2k B
JR 2 M RE I R U P e ~ 3% R MERS IR SO G A 3k o BAEREI T RE T A

LBAT/R 7 EBRIFF X W = (HBV) DAIAF £ % 3w (HD V) 2 5 35 # A A4

5 18 HEEHIEREE)
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Z8e > BEIRT %9555 K DEIRT R I 32 R AR R AT dlAE e < 2R RIA -

[0040] EHFRASBTHIGI AR FEMAZERREFEZERNBERER
FUE > PURCEESHE 2R VERT R o Z AT IEBE &1 - 559h > B IHASBTH]
HIKERE RS E MR LS - (21 ILASBTHH] &2 2 KK 2
HETFRYIGR  ASBTHIGIEIIN /BRI REME(E M -

[0041] MR ASBT £ B A5 4 B of 2 3 (42t H 48 3 8 B IBAT) - [A
BEASBTHIFIEI A 2 5 A » 55— 5 E > ASBTYNAL B Bk < 4T Ui /)N & €
R #3E - NIL > 25 0] B 2 ASBTHIH] 7 R 6] 00 %) B i oF BE B8~ 7
W - BfE - IR EERIRTIER = & 0 > REMRRIBIE NS &R B IRIE
B - NIE > FERAN (2 AR S T B E B b T 3 EEH < = 5 5 HAYASBT
I A EE e B s T R (E H 2 JE &= 5 °] FHRYASBTHIRI R E2UER &
LR -

[0042] EASASBTHIFIZ 1 Z b & ¥Hs i iR ia B s EIE T
CRZAMRE > sEMETHERERIER NIE T E1R(PFIC) ~ [l ar f B e
HE 5 Pr $5 S S TR 1 iR BTG 2 1 BT SR (NASH) -

[0043]) REEPASHE R —EE RAV/NEIHE > H3 RKIEE 28057 50

EFHZEEE E TR - EHERGVLIERE T2 > ERIERETR - it
I E AT Bt - AL —ELEH AT - BB R BF LA IMEET - £ —5EF
FEB o BERE Z AR AL NIEE T o HATHE AR K E vV Filr > H
R PRIHZERVREE B — &0 0/ NG E 3 3 2 ey Ti0 - HADR A #
BEIRIE < % SR -

[0044] ACIRMEARIGHEARRE LR ZIEEMEN LA > &F
HEBERAGEANE LA EEY LS EE L7 28 - f£—

MFI
%t

5 19 HEEHEREE)
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g G d o MR RBEA(EEY LB #EE Fr e VB piE g

TEEFM - A —SFHEIF - £ ETEE T AT - [ {6 ()
LEY BB P2 8 - (F— S EH AT - MEE R 2 IR
(ffe 2 MEEREE - AL —EFHA+ - MBERE S S G M FIWELISA
By i SCE B RERE ~ 7 BT ACHTE - W Danese A, PLoS One. 2017, 55
12(6)%: e0179200F it - H DI 2 X5 H 2 AR F - fF— L F
pirp - MOBIERE & 8 7 A ERE XML& B B8 2 F a2
TR R MEERE 2 EM10%%E40% ~ 20%%E50% ~ 30%%2£60% ~ 40%
£70% ~ 50%E80%EKA90% o {E—EFhi & - IEEPA#E 2 BB ERE
FEREIR 2 B

[0045] PFICK —MEZE R AVEERE @ B2 2N ENE
50,000%100,0002 5 FEH » —44 HEETHE » B REGEIHRE -

[0046] PFIC —fEFRB LA MR - HBE HEEEELERE
T o 2 fENT 0 PFICEE (L R AT =8 - BATHBAERES
BEH40 o3 SRt (PEBD) e FFASAE - ZR1M » [h SR B8 IH 0] g 7 2K M & KBy F-1i
&G B - DU RAE g R -

[0047] B850 =18 o] BEELRIMRIE » FLBIRE R 1A ~ 2RI K380 7 =
f& B BHYPFIC 5 YRR -

e PFIC 14Y » HFESEE " FEER J » AR ATPSB AR 28 Fr £
AIRE T 732485 e - R ERENS 2 & O EH BN 4R s Rk is < B¢
IEE dHAE IS R 2 E T o SRR 2 R ST B T B R AT B 2 e
FHEAERR G o SZPFIC 1 BIR2E (MRS 8 A AR R AV AT S8 (M H S5 A i+
& BAEZAFMER ZBNT » e ey — (45 1 2 gl A = R

5 20 HEEHIEREIE)
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b R AR IR -

e PFIC 241 » HCAIGHE Ry " FRBIE(REEE L - AR ABCBI1 AR ZEE
FTERIREEE 7 2 B5 1 - ZEREHE— R AEEHERE 2 EQE - &
R ERE E AT RS ) - SBAPFIC 28 (ERS I H AT H AR (R AV AT S 47 1N 78 B AT
=g - B SR R A AR o B Y BB g

e PFIC 3% - HURE 1L 5 B W] 2 & 0] 28 FF tEBE 1T BB+ 2 18 Y
B RIABCBAE R ZEZ 5[ » 5% B IR 4R 15 1k A5 7 ) 28 18 4R i A~ i
HEEN o

[0048]) 554h > 22 HHTIP2E A ~ NRIH4E R 8iMyoSbA: [K Z¢ &
EPFICYZ HA - B4 » — & B HPFIC (# #& (£ATP8BI1 » ABCBII ~
ABCB4 ~ TIP2 - NRIH4E{MyoSbEE f1 .7 (F—F 158 228 - LS
TEHT R FRR R AR AR -

[0049]) ATP8BI1E R E( AT 1§ & 0 E 1Y il 7 1 28 & 51 it R2 K K3
o HdRSREN NEEF A RIATPSB I & H (FIZISEQ ID NO: 1)ECE R (f
ZISEQ ID NO: 2) - ABCBI1E K15 & BHIFIRMEZEBET R4 K FE
SH > HARGEEN ABEEF A RABCBIE H (HIAISEQ ID NO: 3)a AR
(BIZ0SEQ ID NO: 4) -

[0050] wNZEEIHE & vl iR - 25 EHE Y F B ERSEQ
ID NO: 153 e B BN RER U BTS2 EEOEFIIH
SEQ ID NO: 153 EL ¥ 2k uEE E (H 40 - (F FHEAE 2 =X » 55U ClustalW2) « [
GREZBLEA TR A " 228 ) ) EEEME S R AR - F
B BRI 2 4 A LR P 51 N BRI BE 2 a2 o 40 3 b T 5 1l =& o] B e -
2 ERFPH T HERSEQ ID NO: 2504 Y R EMH ML BN H KA E

5 21 HEETIEREIE)
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HFE A 2S5 B R FAIBSEQ ID NO: 2804 EL B 2K HE e (B4 -

7 S Clustal W2) o JEEHRE 2

(i PR A2
LA TS (&% | )T aiEE

{16 = 2 (i A% B R AU ~ PRl Bl 2 4 A DL Fe I N B AITER 2 ROk = IR

\

database |

% HKooistraZ A,

ATP8B1

MSTERDSETT
ECTWQVKAND
NLYFLALLIL
IKDGRFKVAK
MSLEITDQYL
RNTDFCHGLV
YWEAQVGNSS
WDLOMYYAEK
DASQHNHNEK T
RTDGQLNYQA
KRMSTTVRTP
IEEKEFTEWN
LAKADIKIWV

KFAPPVQESF
RLEAKKEQRQD

IKTAOIGVGI
FTLVHEFWYSE
VGORDLLEFNY
VITVNFQIGL
ROPYIWLTIT
GVSTRRSAYA

ATP8B1

C234039PA docx

109142852

HH Y

N ==

, Nucleic Acids Res. 2016,
AT EGFA AR F -

F44%, F

"KLIFS: A structural kinase-ligand interaction

1HA, 28D365-D371H

HAIZE HE FY](SEQ ID NO: 1) - Uniprot ID 043520

FDEDSQPNDE
RKYHEQPHEM
QAVPQISTLA
WKEIQVGDVI
QREDTLATED
IFAGADTKIM
WYLYDGEDDT
DTPAKARTTT
EQVDESWNTY
ASPDEGALVN
EGNIKLYCKG
KKFMAASVAS
LTGDKKETAE

FPPGGNRALI
KNEFVDLACEC

SGQEGMQAVHM
FNGYSAQTAY
KRFEFVSLLHG
DTSYWTFVNA
LAVAVCLLPV
FSHORGYADL

FHGTE A0202

VVPYSDDETE
NTKEFLCIKES
WYTTLVPLLV
RLKKNDEVPA
GFIECEEPNN
KNSGKTRFKR
PSYRGFLIFW
LNEQLGQIHY
ADGKLAFYDH
AARNFGFAFL
ADTVIYERLH
TNRDEALDKWY
NIGFACELLT

ITGSWLNEIL
SAVICCRVTP

SSDYSFAQFEFR
EDWEITLYNV
VLITSMILEFI
FSTFGSTALY
VAIRFLSMTI
ISSGRSIREKK

DELDDQGSAV
KYANNAIKTY
VLGVTAIKDL
DILLLSSSEP
RLDKFTGTLF
TKIDYLMNYM
GYIIVLNTMV
IFSDKTGTLT
YLIEQTQSGK
ARTONTITIS
RMNPTKQETQ
YEEIEKDLIL
EDTTICYGED

LEKKTKRNKI
KQEAMVVDLYV

YLORLLLVHG
LYTSLPVLLM
PLGAYLQTVG
FGIMFDFHSA
WPSESDKIQK
ESPLDATIVAD

DNAFZI(SEQ ID NO: 2)

5 22 HEEYIEREIE)

EPEQNRVNRE
KYNAFTEIPM
VDDVARHKMD
NSLCYVETAE
WRNTSEFPLDA
VYTIFVVLIL
PISLYVSVEV
ONIMTEKKCC
EPEVRQFFFL
ELGTERTYNV
DALDIFANET
LGATATEDKL
INSLLHARME

LEKLKFPRTEE
KRYKKAITLA

RWSYIRMCKE
GLLDQDVSDK
QDGEAPSDYQ
GIHVLFPSAF
HEKRLEAEEQ
GTAEYRRTGD

AEENREPFRK
NLFEQFKRAZA
KEINNRTCEV
LDGETNLKFK
DKILLRGCVI
LSAGLAIGHA
IRLGQSHEIN
INGQIYGDHR
LAVCHTVMVD
LATLDFNSDR
LRTLCLCYKE
QDGVPETISK
NORNRGGVYA

EREMRTQSKR
IGDGANDVNM

LRYEFFYKNEFA
LSLREPGLYI
SFAVTIASAL
QFTGTASNAL
WORRQOVERR
5
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ATG

GAC
GAG

TGT
AAC
GCC
TCT
GTIC

GTT
AAT
AGC
TTT
TTG
GAT
GCT
CAC
GGG
GTT
GGC
GAT
TAT
GAA
TAC
GAA
ACA
GGG
GAT
TAT
TTC
CAG
GCC
ATC
TTC

CAT
GCA
AR
ACC

C234039PA docx

109142852

AGT
GAC
CAG
GAG
GAT
ATT
GCA
AAT
ACC
ACT
GAA
GCT
GAT
CTC
ARG
GCT
AAG
GAT
GGC
AAD
TAC
CAT
GGA
ATC
GTG
TAT
CAG
CAA
GAC
TTT
CTT
TTC
CTC
AGG
AGT
AAC
ATC
CGA
AAT
GAA
AAC

ACA
GhA
GGG
ARC
sele
ARG
TTT
TTA
CTG
GCA
ATC
ARG
TTT
TGC
ATG
ACA
TTT
ARRD
TTA
ACC
ACG
GCT
GRA
ATT
ATT
GCT
CTC
AAT
CAT
AGC
ATT
TTG
ALC
ARAC
GAR
AGT
RAG
ATG
GAA
TIT
CGG

GAA
GTG
TCT

BAG
GAG
ACC
TAT
GCT
ATC
AAC
TGG
GTT
TAT
TCA
TTT
ACA
ATT
GTC
AGA
ATC
TAT
GAC
GTT
CGT
GAG
GGG
ATC
CGG
TGG
GAG
CTC
TAC
TTT
CTG
GAC
CTT
AAT
ACT
ACA
GAC

AGA
GTT
GCT
GAG
TAC
AGT
TTT
TTC
TGG
RARAA
AAT
ADRA
CCA
GTG
CTT
GAT
GGA
TTG
ATT
TTT
TTT
TGG
GAT
CTC
CTT
RAAG
CAG
ATG
GAT
AAT
CAA
GCA
CAG
GGC
GGC
CGG
TAC
cCcT
CTT
GAA
GAA

FHGTE A0202

TCA
TAC
GAA
TTC
GAL
TAT
CCA
GCT
ACC
CTG
ACG
ATT
GAC
ACA
ATC
TTT
CTA
CGT
GCL
AGA
GTT
GCA
ccc
ACC
CAG
ACA
CAT
TTT
TCT

TAT

CAG

TGC

GCC

GCC

GRRL
CGh
ADD
AAG

ACC

AAT

CTG

GhA
AGT
CCA
AGA
ChA
GCG
ATG
CTT
ACRH
GTG
TGT
CRA
ATT
GCA
ACA
ATT
TTT
GGC
GGT
ACT
CTT
CAG
TCC
ATG
AGT
ccc
TAT
ARD
CAL
GCT
TCA
CAC
TCT
TTC
AGG
ATG
GGT
CAA
CTA
AAR
GAT

ACG
GAT
GAA
AR
CCT
ALT
AAT
CIT
CTA
GAC
GARA
GTT
CTC
GARA
GAC
GARA
TGG
TGT
GCT
ARAL
ATT
GIG
TAC
GTA
CAC
GCA
ATC
ALG
CAC
GAT
GGG
ACA
ccc
CTC
ACT
TCT
GCT
GAA
TGC
ALG
ARR

55 23 EH(EEHR

ACH
GAT
CRA
GAR
CAC
AAT
CTG
ATC
GTG
GAT
GTC
GGA
CTG
CTG
CAG
TGT
AGR
GTA
GAC
ATT
CTG
GGC
CGT
ccc
TTC

TTC

TGC
ALC
GGG
ADR
GTC
GAT
GCC
TAC
ATC
GAC
ACH
CIT
ITT
GTA

E)

TTT
GAA
AAC
TGT
TTT
GCA
TTT
TTA
ccc
GTG
ATT
GAC
CTG
GAT
TAC
GAA

ATT
ACT
GAT
CTT

GGA
ATC
ATC
GCT
TCT
TGT

CRC 1

GAG
ATG
GALA
AGG
AAT
ATT
ACT
CAG
16T
ATG
TAT

GAG
GAL
GTC
TGG
AAC
AARA
CAG
GCA
CTT
CGC
GAT
ATT
AGC
GAL
CAA
ccc
AGT
AAC
ATA
TTG
GCT
TCT
CcTC
CTC
TGG
ACC
ARG
AAC
ARR
GCA
GAA
GAT
GCC
CAG
CTT
AGA
ATT
GCC
ARG
GCC
GAG

GAT
GAT
AAC
ChR
LACA
ACA
TTT
GTT
GTG
CAT
GGC
CGT
TCT
ACC
AGA
AAT
TTT
ACC
ATG
ATG
GGT
TGG
ATT
TAT
GAC
ACC
ACG
GGG
ATA
TTT
GTA
AGG
CTG
BAAC
GCC
ACC
TAT
CTG
GAA
AGT
ATT

CAG
CTT
GAA

ITC
AAG
AGA
CARL
CTG
ATG
ITC
ARA
CCT
ITA
GAT
AGA
ITG
ITC

TAC
GCC
CTC
TGG
AGC
CAA
CTC
ACA
ATA
CAA
GAC
CAG
GAT
ALC
ATC
TTG
GAR
CGG
ATC
GAA
GCC
ALD

CCT
GAT
GCA
GCA
TTG
TAC
GCA
ATC
GGC
GAT
ARAD
ARA
AAC
AAL
ACA
CTA
GAT
TGC
AGT
ATG
ATC
TAT
GGC
GTG
ATG
AAT
CTC
TAT
GTT
CAC
TTC
GGT
GCT
ACC
GAC
GGC
TTA
TTT
GAA
TCC
GAC
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TTA ATT CTC CTG GGA GCT ACA GCT ATT GARA GAC AAG CTA CAG GAT G

CCa GRA ACC ATT TCA AAR CTT GUA AAR GOT GAC ATT AAG ATC TGG GTG CIT
ACT GGA GAC AAA ARG GAA ACT GCT GAA AAT ATA GGA TTT GCT TGT GAZ CTT
CTG ACT GARA GAC ACC ACC ATC TGC TAT GGG GAG GAT ATT AAT TCT JTT CIT
CAT GCA AGG ATG G AAC CAG AGG AAT AGA GGT GGC GTC TAC GCA AAG TTT
GCA CCT CCT GTG CAG GAA TCT TTT TTT CCA CCC GGT GGA AAC CGT GCC TTA
ATC ATC ACT GGT TCT TGG TTG AAT GAA ATT CTT CTC GAG AAA AAG ACC AAG
AGA AAT AAG ATT CTG ALG CTG AAG TTC CCA AGA ACA GAA GAA GAR RG

ATG CGG ACC CAr AGT AAA AGG AGC CTA GAA GCT AAG AALA GAG CAG CGG CAG
AAA RAC TTT GTG GAC CTG GCC TGC GAG TGC AGC GCA GTC ATC TGC TG

GTC ACC CCC AAG CAG AAG GCC ATG GTG GTG GAC CTG GTG AAG AGG TAC AAG
AAA GCC ATC ACG CTG GCC ATC GGA GAT GGG GCC AAT GAC GTG AAC ATG ATC
AAA BCT GCC CAC ATT GGC GTT GGA ATA AGT GGA CAA GAA GGA ATG Cad GCT
GTC ATG TCG AGT GAC TAT TCC TTT GCT CAG TTC CGA TAT CTG CAG AGG CTA
CTG CTG GTG CAT GGC CGA TGG TCT TAC ATA AGG ATG IGC AAG TTC CTA CGA
TAC TTC TTT TAC AAA AAC TTT GCC TTT ACT TTG GTT CAT TTC TGG TAC TCC
TTC TTC AAT GGC TAC TCT GCG CAG ACT GCA TAC GAG GAT TGG TTC ATC ACC
CTC TAC AAC GTG CTG TAC ACC AGC CTG CCC GTG CTC CTC ATG GGG CTG CTC
GAC CAG GAT GTG AGT GAC AAA CTG AGC CTC CGA TTC CCT GGG TTA TAC ATA
GTG GGA CAR AGA GAC TTA CTA TTC AAC TAT AAG AGA TTC TTIT GTA AGC TIG
TTG CAT GGG GTC CTA ACA TCG ATG ATC CTC TTC TTC ATA CCT CTT GGA GCT
TAT CTG CAR ACC GTA GGG CAG GAT GGA GAG GCA CCT TCC GAC TAC CAG TCT
TTT GCC GTC ACC ATT GCC TCT GCT CTT GTA ATA ACA GTC AART TTC CAG ATT
GGC TTG GAT ACT TCT TAT TGG ACT TTT GTG AAT GCT ITT TCA ATT TTIT GGA
AGC ATT GCA CTT TAT TTT GGC ATC ATG TTT GAC TTT CAT AGT GCT
CAT GTT CTC TTT CCA TCT GCA TTT CArn TTT ACA GGC ACA GCT TCA
CTG AGA CAG CcCh TAC ATT TGG TTA ACT ATC ATC CTG GCT GTT GCT

E )
N = G
[ IR I = P R B =

—

[}

9!

TTA CTA CCC GTC &GTT GCC ATT CGA TTC CTG TCA ATG ACC ATC TGG CCA TCA
GAA AGT GAT AAG ATC CAG AAG CAT CGC AAG CGG TTG RAG GCG GAG & CAG
TGG CAG CGA CGG CAG CAG GTG TTC CGC CGG GGC GTG TCA ACGC CGG CGC TCG
GCC TAC GCC TTC TCG CAC CAG CGG GGC TAC GCG GAC CTC ATC TCC TCC GGG
CGC AGC ATC CGC AAGC RAAG CGC TCC CCG CTT GAT GCC ATC GTG GCG GAT GGC

ACC GCG GAG TAC AGG CGC ACC GGG GAC AGC TGA

2. PIREATP8B1ZE &

R E (i B3 (FIIT3K)Y

W R i B 23 (fI40P23L)°
B (i1 45 ((FI2IN45T) S
W ELIE i1 46 ((FIA1R46X)A
AR B 62 (121C62R )%
AT E 63 (fI41T63T)
HEEEIE AT B 70 (F141D70N)"
BRI ET1 (FIZ0RT1IH)®
AR T8 (F140H78Q)"
R ARG E 82 (41 T82T)
R E92 (170 Y92Y)*!
R L (i 93 (BIA1A93A)S
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B0 96 (FH1A96G)*
A B 114 (FIZIE114Q)°
BEAr B 127 (FIL127PC ~ L127V36)
BEArE 177 (FI40T177T)°
BE(rE 179 (FIANE179X)%
i B 185-282%4
BA(T B 197 (F1A1G197LEs*10)>
FEr B 201 (fFl21R2018%7 ~ R201HY)
BE A7 B 203 (FI1K203E>® ~ K203R? ~ K203fs%)
BE A7 B 205 (FIUIN205£s® ~ N205Kfs*23%)
B& 7 209 (f5141P209T)*
BRI E217 (F1a0S217N)y»
B{r 232 (§141D232D)*
B0 E 233 (FIa1G233R)*
&0 243 (FlA1L243fs%28)
&0 265 (Fl41C265R)>
EEAr B 271 (FIIR271X"3 ~ R271R)
B& i 288 (f5141L.288S)°
BE( B 294 ((F141L2945)"
B{T B 296 (FIU1R296C)"
B B 305 ((5[41F3051)%
i1 B306 ({541C306R)™
&0 E307 (FI41H307L)%
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& {17 403 ({141S403Y)°

5

EEfr B407 (H141S407N)*
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5

Befir E415 (141Q415R)

5
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[ (7 B 429 (FIIE429A)°
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FElr B674 (Hl4IM674T)"°
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B2 fir 981 (SIANE81K)>

5

E& {17 994 ({5141S994R)*
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A 1011 ((FIAIL10116s%18)%

5

B fir B 1012 (14051012

5

B E 1014 (FIAIR1014X)°1!
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Befir 1015 (I41F1015L)"
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5
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B (7 B 1047 (FI40L10471s)°
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Befir B 1197 (flanvi1197L)"

5

B4 fir 1208 ({141A1208fs)°

5

BE A7 B 1209 (F141Y 1209Lfs*28)*

5
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IVS9-G>A?

IVS12+1G>A%

BT L2 EEIVS17-1G> AS

B BEZCEEIVS 1842 T>CO

BB BTV S20-4CT>AA

B BEZCEEIVS21+5G> AS

BT BTV S23-3C>AS

BT BEIEEIVS 2642 T> AS

2.24774-42062del*

c.-4C>GH

c.145C>T"?

c.181-72G>A°

c.182-5T>A*

c.182-72G>A™

c.246A>G’

c.239G>A%

c.279+1_279+3delGTG*

c.280-2A>G*

c.625_62715delinsACAGTAAT?

€.554+122C>T°

.555-3T>C%

c.625+5 G>T*

WS EE T B 209 (F[41P209T) Fzc.625+5 G>T*

€.628-30G>A*

c.628-31C>TH

c.698+1G>T*

.698+20C>TH

c.782-1G>A%

c.782-34G>AY

A795-79714

c.782 -1G>A*

c.852A>C%

c.941-1G>A%

c.1014C>T1°

c.1029+35G>A°
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c.1221-8C.G*

1226delA 'S

c.1429+1G>A%

c.142942T>G"3

c.1429+49G>A*

c.1430-42A>G*

c.1493T>C!"?

c.1587_1589delCTT*

c.1630+2T>G?

c.1631-10T>A*!

c.1637-37T>CH

1660 G>A!4

1798 C>T!

1799 G>A!4

c.1819-39_41delAA°

c.1819+1G>A3!

c.1820-27G>A*

c.1918+8C>TY

c.1933-1G>AK46

c.2097+2T>C??

c.2097+60T>G*!

c.2097+89T>C*

c.2097+97T>G*

c.2210-114T>C°

2210delA'

.2210-45_50dupATAAAA’

.2285+29C.T*

.2285+32A>G*!

.2286-4_2286-3delinsAA*®

c.2418+5G>A%

c.2707+3G>C?

c.2707+9T>G*!

c.2707+43A>G*!

.2709-59T>C*

c.2931+49A>G*
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c.2931+59T>A*

.2932-3C>A%

c.2932+59T>A°

c.2937A>CY

c.3016-9C>A%!

¢.3033-3034del "

3122delTCCTA/
insSACATCGATGTTGATGTTAGG®

3318 G>AM

c.3400+2T>A%

¢.3401-175C>T°

¢.3401-167C>T°

¢.3401-108C>T?

c.3531+8G>T*P

€.3532-15C>T?

A Phe ex 15%

Ex1_Ex13del®

Ex2_Ex6del
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del5'UTR-ex18!!
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LS 17 B 308 ((541G308V!H)

W BE I 7 320 (F14IM320Vfs*13)"!
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SR (T 415 (BI41Q415R)Y

R B RE (11 E429 ({141E429A)°

W B (i B 446 ((F141G446R)*

B fir B 456 (FIA1T456M)>°

R EBR T B 457 (FIA1G457G° ~ G457fs%6™)

R EL L {7 B 500 (141Y 5S00H)®

W Bl i 525 (fF1#1R525X)*
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R EL I A B 585 (FIIANES85X)%!
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IEERE T E 661 (FIANI661T)

L (T B 665 (FIATE665X)*
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W EL L (i B 688 (H141D688G)®
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W ELBE T B 717 (FIOT717N)*
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R ELRE (i B 1047 ({5140L1047f5)°

ML (T 1095 (BIAIW1095X)"!

R BL IR (1 B 1208 ({5141A1208(5)°

R EER T B 1209 (5140 1209L£s*28)*

R BRI B 1211 (FI40F12110)%

W EL s 7 B 1219 (F141D1219H° ~ D1219G*)

BT BEZRE5IVS3+1_+3delGTGO

BRI ML BTV S3-2A>GE

IVS6+5T>G

BUBE( ML EETVS8+1G> T

IVS9-G>A?

BT L2 EEIVS17-1G> AS

B BEZCEEIVS 1842 T>CO

BB S IVS2145G> AS

2.24774-42062del*
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ABCB11~

MSDSVILRSI
IMFVGSLCAF
QNMTNGTRCG
RIMRMETGWF
ITILVITSVSP
VERYEKNLVFE
QIFLSVIVGA
EFHNVTFEYP
VDGHDIRSLN
TMDLPQQFDT
LSKTQHGHTT
NOALNEEDIK
YEEDRKDKDI
GTFSTPDKEE
CODTAWFDDI,
SLVILCFFPF
EALETELEKP
ISAVVLSATA
VDCKETYPSR
CHDSKKVNVQ
VMSLPEKYET
LDKAREGRTC

ABCB11~

HARIE HE FY](SEQ ID NO: 3) - Uniprot ID 095342

KKFGEENDGF
LEGIAQPGVL
LINTESEMTK
DCNSVGELNT
LIGTGRATIG
AQRWGIRKGI
LNLGNASECL
SRPEVKILND
IQWLRDOIGT
1VGEGGGOMS
TSVAHRLSTV
DATEDDMLAR
DVQEEVEPAP
ORSQTINGVCT
RNSPGALTTR
LALSGATQTR
FKTAIQKANI
LGRAFSYTPS
PDSQVLNGLS
FLRSNIGIVS
NVGSQGSQLS
IVIAHRLSTI

ESDKSYNNDK
LIFGTMTDVF
FASYYAGTAV
RFSDDTNKTN
LSVSKFTDYFE
VMGFFTGFVW
EAFATGRAAA
LNMVIKEGEM
VEQEPVLFEST
GGOKQRVATA
RAADTTIGFF
TFSRGSYQDS
VRRILKFSAP
LFVAMGCVST
TATDASQVQG
MLTGFASRDK
YGECFAFAQC
YAKAKISAAR
VSISPGQTLA
QFPVLFACST
RGEKQRTATA
QNADIIAVMA

KSRLODEKKG
IDYDVELQEL
AVLITGYTQT
DATADOMALF
LKAYAKAGVV
CLIFLCYALA
TSIFETIDRK
TALVGPSGAG
TIAENIRYGR
RAT,TRNPKTT,
HGTAVERGTH
LRASTIRORSK
EWPYMLVGSV
FTQFLOGYAF
AAGSQTIGMTV
QALEMVGQIT
IMFIANSASY
FFQLLDRQPP
FVGSSGCGKS
MDNTKYGDNT
RATVRDPKIL
QGVVIEKGTH

B AIDNARKS(SEQ ID NO: 4)

DGVRVGFEFQL
QIPGKACVNN
CFWVIAAARQ
IQRMTSTICG
ADEVISSMRT
FWYGSTLVLD
PIIDCMSEDG
KSTALQLIQR
EDATMEDIVQ
LLDMATSALD
EELLERKGVY
SQLSYLVHEP
GAAVNGTVTP
AKSGELLTER
NSEFTNVTVAM
NEALSNIRTV
RYGGYLISNE
ISVYNTAGEK
TSIQLLERFY
KEIPMERVIA
LLDEATSALD
EELMAQKGAY

FRFSSSTDIW
TIVWTNSSLN
TQKMRKFYFR
FLLGFFRGWK
VAARFGGEKRE
EGEYTPGTLV
YKLDRIKGEI
FYDPCEGMVT
AAKEANAYNE
NESEAMVQEV
FTLVTLOSQG
PLAVVDHKST
LYAFLFSQIL
LRKFGCFRAMI,
TTAFSFSWKI
AGIGKERRFI
GLHFSYVFRV
WDNFQGKIDF
DEDQGKVMID
AAKQAQLHDF
TESEKTVQOVA

YKLVTTGSPI S

ATG
GAT
CAA
CGG
GCA
ATG
CCA
AAC
GAA
ATC
ATA
GGG
GAT
CAG
TGG
GCA
GCC
ACA
AAT
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TCT
GGT
GAT
TTT
TTT
ACA
GGA
CAG
ATG
ACA
CAG
TGG
ATT
CGC
ARR
GCC
TAT
GTG
CTT

GAC
TTT
GAG
TCT
CTC
GAT
ALA
AAC
ATC
GGA

TTT
AAT
ATG
CTG
ACC
GCC
GCT
GTG

TCA
GAG
AAG
TCA
CAT
GTT
GCA
ATG
ALA
TAT
ATG
GAC
AR
ACC
ACC
ATT
AAA
GCT
TTC

GTA
TCA
A”D
TCA
GGA
TTT
TGT
ACA
TTT
ATT
AGA
TGC
ATC
TCG
TTG
GGT
GCA
TTT
GCC

FHGTE A0202

ATT
GAT
GGT
ACT
ATA
ATT
GTG
AAT
Gce
CAA

CTT
A”RD
GAT
GAC
GCC
GAC
AAT
GGA
AGT
ATA
TTT
TCA
GAT
ATC
ATT
AGT
GTG
GGT
CGT

CGA
TCA
GGC
ATT
CAG
TAC
AAC
ACA
TAC
TGC
TAC
GTG
GCC
TGT
ATT
GTG
GTG
GAG
TGG

AGT
TAT
GTT
TGG
CCA
GAC
ACC
CGT
TAT
TTT
TTT
GGG
ATA
GGT
TCT
TCC
GCT
ARRA
GGA

ATA
AAT
AGA
CTG
GGC
GTT
ATT
TGT
GCT
TGG
AGG
GAG
GCT
TTC
GTC
AAG
GAT
AGA
ATT

% 38 HEWHRIE)

GAT
GGC
TTT
CTA
TTA
TGG
TTG
ATT
ATT
ATA
AAT
CAA
TTG
CCT
ACG
GTC
GTT

TTT
AAG
TTC
GTG
CTC
CAA
ACT
CTG
GCT
GCC
ATG
ACA
ATG
GGA
CTC
GAC
ATT
GAA
GGA

GGA

TTT
GGA
ATT
GAR
AAC
AAC
GTC
GCA
AGA
AGA
GCC
TTT
ATT
TAT
TCA
AGG
ATA

GAG
TCA
CAA
AGT
TTT
CTC
AGT
ATC
GCA
GCT
ATG
TTC
CTT
TTC
GGG
GAG
TCA
TAT
GTG

GAG
AGG
TTG
TTG
GGC
CAG
TCC
GAG
GTA
CGT
GAA
TCT
TTC
AGG
ATT
CTG
ATG
GAG
ATG

AAT
TTA
TTT
TGT
ACA
ATT
CTC
AGC
CTT
CAG
ATA
GAT
ATT
GGT
GGA
AAG
AGA

GGA
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TTC
TTC
ACC

AGC
GAT
ACC
ATG
GGA
GGA
CTT
ACC
ATA
CCA
GGC
ATT
ATG
GTT
GAA

CTT
ACC
CGC
GTA
GTG
GCT
GGG
TTT
CTA
GGA
TTT
AGA
GTT

CTG
ACC
GTG
ATT
cce
TTT
GGT
ATC
ACC
CTG
GAC
TCT
GGG
ATT
GAT
GGA
ATC
GCT
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TTT
TGG
CTT
GCC
ATT
GGT
TTC
GTC

ATG
AGA
ATT
GTC
CAG
CAG
CTG
GTG
GCT
CAT
GGT
AAT
TTT
TCC
GAT
CAG
CCA
ACA
TCA
CTT
TAT
GGT
AAT
CAA
GTC
GTC
AGG
GGA
GGA
TTC
GCC
TAC
TCT
CCA
GAC
AAC
CGA
CAG
CAG
GGT
ATT
ALG
GCA

ACT
TAC
GTC
TCT
TTT
TAC
CAT
ATT
AGT
GTG
GAT
GCA
CAA
CAA

CTT
CARA
CAT
GGC
GTT
GAA
AGC
AAG
CAT
GAA
GAA
GTC
ATT
TTT
GCC
TTC
AGC
GGG
ACT
ATC
ATG
CAG
AAG
AAG
CAG
TTA
GCA
AGT
CGA
TTC
CCT
ACA
CTG
CAT
GTT
TAT

GGA
GGC
CAG
CCT
GAG
AAG
TAT

ACA
ACC
CAG
GAR
GCT
TTT
CAA
TTG
GAA
CGC
ACT
TAC
GAG
AGA
TCT

GAA
TGG
ACA
CCT
GTA
TTT
AGG
CCT
GCT
GTG
TTG
TTG
ATT
GAG
ACA
TGC
ATC
GTT
TAT
CAA
CAG
GAC
CTG
TTG
GAC
TCC
GGA
CAG

TTC
TCC
ATT
TGT
ACA
TTG
CCT
CCA
GCA
GTG
ATT

GCC
GAC
AGG
GAC
GTG
TTG
GCA
TTC
GAC
GGG
CAG
TCT
GTT
CCC
cCccC
GAT
GCA
GCT
GCA
GGA
GCC
GCC
TGC
ACA
ACA
AGG
GCC
ATC
TCC
GTA
GCA
cCcC
GGG
TCG
GCG
GARA
AGC
CAG
GAC
GCT

FHGTE A0202

GTG
ACA
TTC
TTG
ATA
GAT
TCC
GGG
CTG
GAT
GGG
ATT

ACC
GTA
ATG
CTG
TCT
GTG
ACT
ATA
AGC
CTT
ACC
GAA
TAC
TTG

ATG

ATG
GCA
GGC
ATG
TTC
GGA
AAT
CGG
ATT
ATG

CTG
CCA
AAG
CAA
TTT
CGT

GAA

CAG

TGG
CTT
CTC
GAA
GAC
CGA
AGA
GAA
CAA
GGC
ATA
CGC
GAG
CTT
GCT
GCC
AGT
ACG
GAA
CTA
AAG
TAC
TCT
TAT
CCT
ATG
TAT
GAG
GGC
TCT
CTG
TTG
TCT
ATC
TTC
TTT
GAA
TTC
CAG
TTT
GAG
AGT
GCT
ATC
ATT
GTT
GTT
TTC

CCA
ACC
CTG

TGT
GTC
AGT
GCC
AGG
ATC
CCA
ATG
CTC
CAT
GTG
TAT
GCC
GTT
ATC
ACC

GTC
AGA
GTG
GAT
CAG
TAC
GhA
GCC
CTG
GCC
GAA
TGT
GGG
GGG
ACA
CAG
ATT
ccc
GCC
GCC
ATT

ATT
GGG
GCA

AGT
GAT
CTG
GGG
TAT
GTA
GTG

CAT

cTC
CTG
GTC
TTT

AAG
GAG
ACA
ATT
GAC
GAG
GGC
AAT
GGA
GCC
TCA
ATT
AGA
GGG
ACT
GCA
GAT
CTG
GAR
CCA
GTA
TTT
CAA
GTA
GAG
CARQ
ACA
ATC
GCC
TTC
TCT
CTC
GAA
GCC
GCG
CTC
ACA
ATA
GTA
TTT
AAT
AGC
GAT
AAT
TTG
GAA
GAT

EWaN

55 39 H(EEHER

ATC
GAT
ATA
GCA
cCccC
GGT
GTG
GCT
CAG
ATT
CAA
AGA
GCC
GAA
AGA
GCT
CAG
GCT
ACC
TTG
ACT
AGT
GTG
GAT
GTT
GGG
TTA
AGG
TCT
CTC
GAT
AGA
GGG
TTC
TTG
CGA
AGT
GCA
AAT

CAT
GCT
TCA
TAC
GTT
GGT
AGT
CCT
GTC
TTT
ATT
TTT

E)

TTT
GAA
GTA
ACT
ATC
GAA

CTG
CGA
CGC
GAG
GAA
TAC
GGA
GCC
CTG
CAT
GCA
CAT
CAA
GAA
TTA
CAC
AGA
AGG
TCT
TTC
TCA
CTT
CTA
ATT
CTT
ATG
TCC
GCT
GAT
AAC
CTT
ATT
TCT
TTC
CTT
GCT
AAT
GAT
CTC
GGA
GAT
CAG
GCC
ccc
GTC

TTG
GGA
GGA
GGA
ATT
ATT
ATT
GTA
TTC
TCT
CCA
GAT
ARC
GGA
CTC
GAC
GGG
GAT
GAA
AGC
GAT
AGG
GAA

AGG
GTG
AGC
CAG
TTC
ACA
GCC
GCT
ATA
TTT
TTA

ATC
GAG
TAC
GCT
AGC
GGA
GCA
ACT
TGT
TCA
TGT
CAA
TTC
TGT
ATG
ATG

TGT
GAA
GCT
CGT
GAC
GAA
CTA
GGA
TAT
CTT
GTT
GCA
TTC
GGC
ATC
AAT
CAC
ACC
GAA
CAG
GAC
GCT
CCT
GAC
ATT
GGT
CAG
ATC
ACC

TGG
ACA
GTC
AGC
TCA
CAG
CGC
ACT
GGA
TCC
TAT
AGA
CGC
GCA

GTG
GGC
GGG
CTC
AGC
GAA
TCA

TAT
TAT
TTA
GCA
TGC
TTC

cCccC
GAC
AAC
CTG
ACA
ATC
CAG
CGA
GAG
ACA
ATC
TTA
GGA
ATG
TCC
CCA

CTG
GCA
ATT
AAT
CAA
AGG
TTT
GAT
AAT
TGG
GGA
GCC
ACT
GAG
TTC
TAC
GTG
GCC
TTT
GGT
TTT
TCG

BAG
CGC
ATA
AGA
CTC

GCA
ACA
AAT
GCA
ATG
CAT
GAC
AGT
CcCccC
ATT
TTC
ATG
ATG
ATG
AAT
AGT
ATC
ATT
CTG
AAT
CTT
ATC
TTA
GAC

GCT
CTT
GGT
TTT
CTA
GAT
GCT
TCC
AAG
GCC
CTG
GTT
CTG
TGC
AGA
TTC
TTC
TTT
GAA
ACA
ATT
AGC
GTG
TCA
ATG
GTC
CCA

CTG
CCA
CTT
GCC
TCA
AAT
CcTC
GGA
TGT
CAG
TCT
GAA
GAC
AGT
CcCccC
GAA
ATT
GGT
GAA
CAA
GCG
CGG
GCT
ATT
TTC
GTG
GGG
GTG
CTA
CGT
GAC
TCC
TTC
CTG
ACA
GAG
GCT
GAG
TTT
TAT
AGG
TCT
CAA

TAT
AGT
ACT
ATG
AAC
GAC
ATA
GAG

GCC
GGA
GGC
ACC
GAA
GTG

GCT
GAA
TGG
ACC
GAC
CTG
GGT
AAG
GCC
TCA
TTT
AGG
GCT
AGG
CAR
GTT
CcCT
AGT
AAC
ACT
TGC
CAG

CTC
CAA
ACT
AGC
CAG
ATG
GGA
AAG
GCC
GGA
GTG
TAC
CTG
TGG
cCcT
CCA
AGC
ATA
ATT
AAT
GCA
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TAT GAA ACT AAC GTT GGG TCC CAG GGG TCT
CAA CGC ATT GCT ATT GCT CGG GCC ATT GTA
CTA GAT GAA GCC ACT TCT GCC TTA GAC ACA
GTT GCT CTA GAC AAA GCC AGA GAG GGT CGG
CGC TTG TCC ACC ATC CAG AAC GCG GAT ATC
GTG GTG ATT GAA AAG GGG ACC CAT GAA GAA
TAC TAC AARA CTA GTC ACC ACT GGA TCC CCC

=4. Pl RMEABCB112EE

CARA
CGA
GAA
ACC
ATT
CTG
ATC

CTC
GAT
AGT
TGC
GCT
ATG
AGT

TCT AGA GGG
CCT aAha ATC
GAA AAG ACG
ATT GTC ATT
GTC ATG GCA
GCC CAA ARAA
TGA

B ERE L B (FIM1V)°

ML (T B4 ({F1AnS4X)~

R B L ES (FIAIR8X)™

BB E 19 (FIH1G19R)™

ML T 24 (FIHNK24X)%

R (25 (flnS25X) 1

R B EE AL 26 ((FA0Y 261fs%7)%

WAL (i B 36 ({l41D36D)*

W Bs i i 38 (31K 38R fs%24)7

B RE (i E43 (i1 V43D

ML (T 49 (5141Q49X)™

R EEER T B 50 (FIAIL50S ~ L50W)™

B EA T B 52 (FIAIR52W ~ R52R™)

BB (T 56 (f5]41S56L)%8

R (i B 58 (141D58N)

W B (i B 62 (FIAIM62K)°

B ELBA T B 66 ((5]H1S66N)"

W ELRE i B 68 (f541C68Y)*

W R (i B 50 (140L50S)>

BB RE L BT (FIAILT1H)7

B RE L E74 (fF140174R)"!

B BB B 77 (FI4NP77A)

WAL (i B 87 ({41 T8TR)

LR fir B 90 (fI4NFI0F) ™7

R EER AT 93 (F170Y93S " ~ Y93X™)

WAL (T 96 (FIAIE96X)™

R 9T (FI41L97X)Y

B L E 101 (f5141Q101Dfs*8)°

W EE IS AT B 107 (F1401C107R)*

R EEE L B 112 (fFl4a1112T)°

WAL E T B 114 (FITW114R)>

MR (T B 123 (F14AM123T)%

BRI B 127 (FIA0T127HEs%6)°

5 40 HEEHIEREIE)
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GAG AARA
TTG CTA
GTG CAG
GCC CAT
CAG GGG
GGA GCC
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BRI B 129 (141C129Y)>
YA

F
M ELEE AT B 130 (F141G130G)
R ELRE (i B 134 (f51401134D)%

e EER T B 135 (FIFAE135K™ - E135L")

W EEE AT B 137 (FIYIE137K)’

BRI B 157 ({F140Y157C)

FE LI E 161 (F141C161X)™

W LS 7 B 164 (FI1V164GEs*730 ~ V1641%)

W EL s T B 167 (FI41A167S* ~ A167VT ~ A167T>7)

BRI B 181 (I4IR181DY

R B RE (1 B 182 (f51401182K)°

R EEA T E 183 (FIIMI83VE - M183T°)

R ERE L B 185 ({514M185D)™

LI (7 186 (§I4E186G)>T22

W B B 188 (141G 188W)7

W EEEE AL B 194 ((F140S194P)

W ELEE AT B 198 ((FIXIL198P)’

R EEEA T B 199 (FIHAN1991fs*15X)5

R B RE (1 E206 ({51401206V)*

R ERE L E212 (f§linA212T)"

R BE AT 217 (BIAM217R)™

B RE (1L E225 ({5140T225P)

R ELERE (i E226 (f51415226L)°

ML T 232 (I41L232C(5+9)°

R B RE (i E233 (f5141L2338)%

AL (i 238 (FI41G238V)>

W B EE AT B 242 ((F141T2421)%

R BB B 245 ((FIH01245Tfs*26)°

R B RE (1L E256 ({51401A256G)°

WAL BB {17 B 260 (f§141G260D)’

MR (T B 269 (5141Y269Y)

WEEEE AL B 277 (FIUNA27TE)”

R B IE (11 E283 ({5141E283D)"

WL 7 B 212 2283 (f541A212T+E283D)"?

Wer EL s (7 B 284 (fFI4V284L7% ~ V284A7 ~ V284D?)

R B BRI B 297 (FI41E297G">>7 ~ E297K)

ML (T 299 (BI4IR299K)*

e EL A 7 B303 (fFI4IR303K® ~ R303M® R303sX321%%)

W LIS {7 B304 (F41Y304X)%°

WA BT E 312 (F14N1Q312H)’

5 41 HEETIEREIE)

C234039PA docx

109142852

FHGTE A0202

1103102594-0



1877262

iz

Befir E313 (HI41R313S)>
YA

F
AL B 314 (FlATW314X)°7
W Bl i B 318 (fFI41K318Rfs*26)”

WS EENT B 319 (F141G319G)’

W ELBE (7 327 (F14NG327E)>

R EL I i B 330 (14w 330X)%

B 1 336 ((1401C3365)>

L B 337 (Y 337H)M Y

R BB B 342 (f14IW342G)™

WL (i B354 (F41R354X)°

e EER T E 361 (141Q361X° - Q361R™)

WL L i B 366 (F41V366V ~ V366D”7)

HEELRE A7 B 368 (f5]41V368Rfs*27)°

W R (I E 374 (F141G374S)°

HEELRE A7 B 380 (f541L380W fs*18)°

WL (i B 382 (fF41A382G)%

AR EL S B 382-388°

AR EL S (1 B 383-389°7

W EL R (i B 387 (FI4IR387H)®

L RE (7 390 (FI41A390P)>

HrEL S i B 395 ((HI4IE395E)*

R B lE (i1 E404 ({51401D404G)°

AL (7 410 (FI41G410D)*

WS FE AT B 413 (FI4IL413W)>7

R (T 415 (FIUIR415X)*

R EEE (i E416 (fFl401416D*

R ELRE i E420 (f51%401420T)°

M E L (T 423 (BI4H423R)

R (0 432 (FI4IR432T) ">

ML T 5436 (BI4NK436N)™

R Bl (i B 440 ({5141D440E)™

B RE (L B 444 (li0V444A)°

MBS BE (T 454 (BIANV454X)™

W B IE T E455 (1§141G455E)°

R BEEA T B 457 (51415457 VEs+23)%

L (T 461 (IAIK461E)

R ELRE (i E462 (f5141S462R)™

W ELRE (i 463 (FI41T463D>

AL (7 TEA66 (FI1Q466K )™

e EER T 470 (FI41R470Q>7 - R470X°)

5 42 HEEYIEREE)
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BRI EAT1 (fF140Y472X)°
e EER AT 472 (lA0Y472C7 - Y472X')
e EER T B 473 (f141D473Q% - D473V™)

W B IE AT E4T75 (1F141C475X)%
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[0168]) fEHS—MEEAIF » HOEEPEH
B & G S B BRI HI & - sE0TAK-47 540 &% B -

[0169] fESS—EEMAIF - (LS EEEE Fulhiz 2 8
BIPTPBIHl & &l - &8 %0 %F % ft BH(trodusquemine) ~ i & fih JE
(ertiprotafib) ~ JTT-551% ¥ 2 0 (claramine) 4H ¢ H 51 -

lﬁ%@
%t

B Az 28

[0170]
=y /Pt

AR AV AT R N SRl 2 5 AR e Ry e e BE B L B AE 2 |
iz 2B - AFREE DL NI A 2 o JEE AR > A ERVE N

T BUBVE A S S S 5 AR 5 EUR i & PREE AR I £ S 1
NIEYI R Y - AFER B S EEY) K HEYIRRR - £ ERER
ZBAER UK EG 2 e B0 E B F] 402 ;YP.G.M Wutz X T.W.
Greene /. Greene's Protective Groups in Organic Synthesis, Z84kR, John
Wiley & Sons, Hoboken, 2006 o
[0171]

A 770

FT R FT A 7B B89 R o tfrél o B R EmAOETI TR IE - &
IaYE O] iE B i R AR BRI SRR P A o 7-R-3,3- 0T A-8- R A

HE-2.3.4,5-T0R-1,5-FKHEREL - S/ &3,3- T -85 H:-7-
(FF Bt B5)-5-78 £5-2,3,4,5-P0 &(-1,5-7F JF BB | W 1L,1- | B ¥ & aW
02/50051 (J5 7R26)7 fr #lt B fg » 7-1R-3-T #-3-4 £-8-F% Br-5-7F A-

2,3,4,5-T0&-1,5-ZRHEEEL - —sE T WO0 96/16051 (F{H121)H

5 94 HEETIEREIE)

C234039PA docx
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Pt 3 fs o = R{%$520-25C - BENE S VIR (R AR TE 1T o L Ae fE EL
SH

[0172]

LCMS :

BSR4 : Agilent 1290 infinity II o

[0173) J535A : B EHE 1 A:0.1% HCOOH/H,O:ACN (95:5) >
B : ACN ; JREHER 1.5 mL/53$ ; &1 : ZORBAX XDB C-18 (50x4.6
mm) 3.5 pM o

[0174) HF#%EB: # & fH : A: 10 mM NHHCO;K &% » B :

ACN ; REIEZR 1 1.2 mL/5# ; BFF ¢ XBridge C8 (50x4.6 mm) » 3.5

M e

[0175) J53AC: B#EifH : A 0.1% HCOOH/KEK:ACN (95:5) >
B:ACN: Ry 1 1.5 mL/4 8% ; & fE - ATLANTIS dC18 (50x4.6
mm) > 5 pM e

[0176) 53D : ZEitH - A : 10 mM NH,OAc/KE)& > B ACN ;
RENEZ 1 1.2 mL/43$E B FE ¢ Zorbax Extend C18 (50x4.6mm) 5 pM -

[0177) J53AE : #EifH 1 A 1 0.1% TFA/KE&R:ACN (95:5) B :
0.1% TFAZACNZE K i 8 i# 1.5 mL/5r & 5 & fF : XBridge C8
(50x4.6 mm) > 3.5 uM ©

[0178) 5AF : #2840 : A 1 0.1% TFA/KER > B : 0.1% TFA
ACNR & JREE 1 0.8 mL/438% ; &4 : ZORBAX ECLIPSE PLUS
C18 (50x2.1 mm) > 1.8 pum -

[0179) H53EG : #28FH 1 A 0.1% TFA/KER » B: 0.1% TFA

95 HEWHRE)

C234039PA docx

109142852 FH YR A0202 1103102594-0



1877262

ACNEWR » JREE#E=R 1 0.8 mL/4 488 ; &4  Acquity UPLC BEH C18
(2.1x50 mm) > 1.7 pm o

[0180) J57EH : #&f8 : A : 10 mM NH4;OAc > B : 100% ACN ;
RENEZ 1 0.8 mL/43§E ; B FE ¢ Acquity UPLC BEH C18 (2.1%x50) mm ;
1.7 pm -

[0181) J53EI: #&fH : A : 0.1% HCOOH/KE K :ACN (95:5) >
B:ACN: JFKEjZE®* 1 0.8 mL/% % : &% : ZORBAX ECLIPSE PLUS
C18 (2.1x50) mm > 1.8 pum -

[0182]

UPLC :
B34 - waters Acquity I Class

[0183) HiEA: BEjfH : A:0.1% HCOOHKE® B :0.1%
HCOOH  ACNYA K + JREy= 1 0.8 mL/435& ; &  Acquity UPLC
HSS T3 (2.1x50) mm ; 1.8 pm ©

[0184]

HPLC :
REs 4T ¢ Agilent 1260 Infinity ITZ 5SS - 21 T H%BEUVEH
(maxplot) o

[0185) H/EA: B#jfH : A:10 mM NHHCO; K Z® *» B :
ACN ; B #E=2 1 1.0 mL/53§& ; & Ff : XBridge C8 (50x4.6 mm » 3.5
um) °

[0186) AB: BEMH : A:0.1% TFA/KER > B :0.1% TFA

ACNYENE » JRENESR © 2.0 mL/478% © &4 © XBridge C8 (50x4.6 mm >

96 HEWHRTE)
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3.5 um) o

[0187) J53AC : B8/ 1 A 10 mM NH,OAc” milli-q7K & &
B : ACN; Ji&@j# 1.0 ml/57 8 ; & FfF : Phenomenex Gemini CI18
(150%x4.6 mm > 3.0 pm) o

[0188] J57AD : #&)fH + A 0.1% TFAKIAR * B ACN ; Ji#)
2 1.0 mL/4388  BfF ¢+ ATLANTIS dC18 (250%x4.6 mm > 5.0 um) °

[0189] J57AE : BE)FH 1 A:0.1% TFAKIAER » B CAN - i #)
R 2.0 mL/4388 B ¢ X-Bridge C8 (50x4.6 mm » 3.5 um) °

[0190]

HEMSFC :

&334 : PIC SFC 10 (oY)

[0191] COBHIAM] 2 FIHYEE RS2 60:408180:20 2 ]

[0192] J57RA : B8 : 0.5%EZWH/IPA © RBHZE 3 mL/5y
5 Bt ¢ YMC Amylose-SA (250x4.6 mm > 5 um) °

[0193] J57AB: BE)ME © 0.5%F N M/IPA ; JRE)EE 3 mL/5y
## 5 &+ : Chiralpak AD-H (250%4.6 mm > 5 pm) °

[0194] J57AC: B EME : 20 mME/HEE ; REHEEAR © 3 mL/5y
# 5 BEFE ¢ YMC Cellulose-SC (250x4.6 mm » 5 pm)

[0195] J57AD : BB @it « R JRBhE2 3 mL/7ps# 5 Bt
Lux A1 (250x4.6 mm » 5 pm) °

[0196] J57AE : BE)H : 0.5%EWNH/HEE  RBIEHAE 1 5 mL/5y
%, & fF - Lux C4 o

[0197) J575F : BEIAH  0.5% RN/ HER © M E)?

2 13 mL/%y

@“&L

5 97 HEEHIREIE)
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$% 5 B FF ¢ YMC Cellulose-SC -

[0198]) J37AG : B EhHH  0.5% RN/ HE © MEYEEZR © 3 mL/y
B Lux Al o

[0199]) J57AH : BEIHH : 0.5% RN R/IPA § B © 3 mL/Jy
# 5 BEFE  Lux A1 (250x4.6 mm > 5 pm) ©

[0200] J57A1: B8 1 05%RNK/HEE ; REZEER 3 mL/5y
B BEMCCS (250%x4.6 mm 0 5 pm) e

[0201] J575J : BEjHE © 0.5%FZ W H/IPA ; fEIESE 5 mL/5y
## 5 BEtE ¢ YMC Cellulose-SC AD-H (250%4.6 mm > 5 pum) °

[0202] J57AK : BE)HH © 0.5%Z AR/ HER © JRENESR 1 4 mL/5y
# &5 ¢ (R,R)-Whelk-01 (250%x4.6 mm > 5 pm) °

[0203] J57AL : BBE)AE © 0.5%F N M/TPA ; JRE)EHE 3 mL/5y
#% 5 &FF¥ : Chiralcel OX-H (250x4.6 mm * 5 pm) °

[0204] J57AM : BBE)fH 1 0.5%R WRE/IPA © JR &2 5 mL/5y
# 5 BEFE ¢ YMC Cellulose-SC (250x4.6 mm » 5 pm)

[0205] J57AN : BB @fH © HEE > JREEAR 5 mL/7ogE ; B
Chiralcel OX-H (250%x4.6 mm > 5 pm) o

[0206] 5750 : B 8MH * 0.1%% PN B/TPAH FE(1:1) » I 8) 28

: 3 mL/45y§% & FE ¢ Chiralpak AS-H (250%x4.6 mm > 5 pm) °

[0207] J57AP: BB : 0.5%EZNK/HEE > RENER 3 mL/5
## 5 &t : Chiralpak AS-H (250%x4.6 mm > 5 pm) °

[0208] J57AQ: B EiMH  TPA » JRBZRA 3 mL/oy 88 B
Lux A1 (250x4.6 mm » 5 pm) °

i

98 HEWHRTE)

C234039PA docx

109142852 FH YR A0202 1103102594-0



1877262

[0209] F53%R : BBIAE 1 0.1% RN B/ IPA: HEE(1:1) » FBh i :
3mL/457§% 5 5FF * Lux A1 (250%x4.6 mm > 5 pm) °

[0210]

BFEFRIHPLC

BesafE ¢ Agilent 1290 Infinity 1T

[0211] J57KA: BE)MH : A 0.1% TFAKER B EIHH ;B
0.1% TFAZACNAR » 8= 1 2.0 mL/4345% ; & fF : X-Bridge C8
(50x4.6 mm > 3.5 uM) o

[0212] 5B : BEMH : A 10 mM NH40Ac/KIAR B ¢ ACN ;
RENIEZR 1 35 mL/4r§E  EFE ¢ Xoselect C18 (30x150 mm > 5 um)

[0213)] HEC: & fH t A: 10 mM NHHCO;K B ;s B:
ACN ; B #E=2 1 1.0 mL/53§& ; & Ff : XBridge C8 (50x4.6 mm » 3.5
pm) e

[0214) HZAD: &t : A:0.1% HCOOH/KAE® s B ACN ;
RENEZ 1.0 mL/538E - Bt ¢ X-select C18 (30x150 mm » 5 pm) °

[0215]

HEMHERISFC :
#2547 : PIC SFC 100K PSC SFC 400

[0216] COEALLIAHEIZ BIHYEEZR/17260:408180:20 Z

[0217] J57RA : B8 © 0.5%ZWH/IPA © B 3 mL/5y
B T YMC Amylose-SA (250x30 mm > 5 pm) o

[0218] J57AB: BBE)MH © 0.5%F N M/IPA ; JRE)HE 3 mL/5y

## 5 &1 : Chiralpak AD-H (250%30 mm > 5 pm) °

99 HEHHRTE)
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[0219] JG7AC: B EIME : 20 mME/HEE ; REHZEAR 3 mL/5y
## 5 BEtE ¢ YMC Cellulose-SC (25030 mm > 5 pm) °

[0220] J57AD : #E)fH © HHES o JRENZRA © 3 mL/oy4E 5 Bk ¥
E4:CCS (25030 mm > 5 pm)

[0221] J57AE : BEMH : HEE  JREYEAER 3 mL/oy## 5 Bt
Lux AT (25030 mm > 5 pm) °

[0222] J57AF : BEIHH  0.5% R R/TPA ; JR B2 © 3 mL/5y
5 BEFE  Lux A1 (250x30 mm » 5 pm) °

[0223] J57AG : BEMH © 0.5%Z N/ HER 5 JRB)k:
# o ErE  HEMECCS (25030 mm > 5 pm) e

[0224] J57AH : BEIHH : 0.5% RN R/IPA - B 5 mL/Jy
5 Bt YMC Amylose-SC (25030 mm > 5 pm) °

[0225] J575J : BE)HE  0.5%FZ W H/IPA ;| fEESE 3 mL/5y
## 5 &t : Chiralcel OX-H (250x30 mm > 5 pm) °

[0226] J57AK : BE)HH © 0.5%Z AR/ HER © JRENESER 1 5 mL/5y
5 BEtE ¢ YMC Cellulose-SC (25030 mm > 5 pm) °

[0227) HAL : BE)ME - HEZ 5 RE)EE 5 mL/oygE 5 B
Chiralcel OX-H (250%30 mm > 5 pm) ©

ﬂ%f

mL/%7

i

i

[0228]
iEA
ACN LW
DCM -
DMF T PR i

26 100 H(EEHRIEE)
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IPA B

LCMS BAH G- E R AT
HPLC = SSU A e AT

PE 0

SFC B S AR T
TFA =R

THF P04,k T

TLC e JE AT

UPLC i S RE R AT
[0229] SRR FEMLLT B AN - ZFE O ALEM HTHER
w0 o 2EFEB R RS R L5 R Z T GFA -

[0230]
B
eyt Zh|
3,3-ZT £-7T-(Z g B)-8-F & B-5-F 5-2,3,4,5- T &-1,5-F F BRI
L1-Z&(t?)

O X
A
O
6] 7-38-3,3- 7 T Eo-8-FH & Eh-5-3E £-2,3,4.5-PU G- 1,5-2E Jf 15 45 I
11-Z# A E9(0.8 g » 1.6 mmol)F2 FHZR(8 mL) o Z B 75 IR T A il — H i
(2 MPATHFH ;5 2.4 mL > 4.8 mmol) ~ Cs,CO;5 (1.31 g > 4.0 mmol) > H#

IR GV ANRER1057 8% - BE{RIAIIPd(OAc)2 (0.036 g > 0.16 mmol) k7

55 101 H(EEHIEHE)

C234039PA docx
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XPhos (0.077 g > 0.16 mmol) » H ¥ KIEESYILI0C TIERE - K IE
SERGFE R TLCE AN R » B IER Y& W e 488 H FHEtOACE i -
BZERECH AR 7 BEHYE » #5HIsolera® i g fr(OERER
13-15% EtOAc/PE » WHE : 230-400H) T4 (L > BEIEELEY - E
R:54% (04 g =EE) -

'H NMR (400 MHz, DMSO-ds): & 7.27 (s, 1H), 7.23-7.19 (m, 2H),
7.00-6.98 (m, 2H), 6.86-6.82 (m, 1H), 6.32 (s, 1H), 3.85 (s, 3H), 3.65 (s,
2H), 3.20 (s, 2H), 2.66 (s, 6H), 1.40-1.32 (m, 4H), 1.20-1.12 (m, 8H),
0.79-0.72 (m, 6H) - LCMS: (J53£A) 459.3 (M+H), Rt. 3.40 min, 92.77%

(Max) «
[0231]

42

3,3- 2T E-7-(Z H R EL)-8-RAL-5- 0 EE-2,3,4,5-TU R - 1,5-F I BEEIF 1, 1-

—&1t"

HO g
A

O
EOCT » [3,3- T B-7-(ZH R E)-8-FH A B -5-4E-2,3,4,5-TUE
S1,5-FEHFER L L- S (R EY1 5 04 g 0.87 mmol)fADCM (4
mL) {2 R R ZEANIIBBrs (0.42 mL > 4.3 mmol) - HKIERS
PIE a0m N IRFE2/NGS o S MESER(RE ITLCEAN R - R S IEYE < 81 20
C - #MZREAIHEBEEGS mL)ZR L EY - HEE%KINKSE97K010

mL) - ¥ /K JE FIDCM (2x15 mL)ZHY » A E8/K(10 mL)YE f% H &% 4t K

55 102 H(EHIEHE)

C234039PA docx
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Na SOzl - EZRGEHEE 7 » FEHWE - #5MilsoleraB g i (5
BER : 15-18% EtOAC/PE 5 W IE : 230-400H )74 1L - BEEELLE
c EER 1 66% (033 g mEME) -

TH NMR (400 MHz, DMSO-ds): & 9.83 (s, 1H), 7.28 (s, 1H), 7.20-
7.16 (m, 2H), 6.94-6.92 (m, 2H), 6.81-6.79 (m, 1H), 6.31 (s, 1H), 3.62 (s,
2H), 3.14 (s, 2H), 2.66 (s, 6H), 1.34-1.24 (m, 4H), 1.16-1.06 (m, 8H),
0.85-0.77 (m, 6H) - LCMS: (}5;£A) 445.2 (M+H), Rt. 3.10 min, 81.86%
(Max) -

[0232]
FE¥3
2-(3,3- 2T E-7T-(ZHEE)-L,1- S8 T 5E-5-F5-2,3,4,5-TUK-1,5-F
FEEEIE-8-5) S E) LB F s

Q N
e s eE

EOC T » [[3,3-20 7T Ae-7-(  HH i A )-8- 58 AL-5- I8 AL-2,3,4,5-TU &
1,5- % H BT -— S ELY(RRE%2: 0.15 g 0.34 mmol)j it /KDMF
(5 mL)® Z | AFERFIRIN60% NaH (0.03 g > 0.67 mmol) f2-)5 L H
FE(0.15 g+ 1.0 mmol) » H ¥ ER &YI{E =R T BHE4/NT - BT
(V5 MTLCHE A& - & S HEJR & ¥ H K2 #Y /K% 8 B s 7K J& FIEtOAc
(2x15 mL)ZEHL - K& 0F 2 A g FEE/K (15 mL)JEHk - 487K Na,SO4EZ
te HEZRYE - FilsoleraE L@ TOABER] : 25% EtOAC/PE 5 W R ¢
230-400 B4 bFrfeHYE » BSEIEBELEY) - ER * 82% (0.14 g » ER

25 103 HEEHRIAS)

C234039PA docx

109142852 FH YR A0202 1103102594-0



1877262

[ElRS)

TH-NMR (400 MHz, DMSO-d,): § 7.24-7.20 (m, 2H), 7.19 (s, 1H),
7.02 (d, J = 7.6 Hz, 2H), 6.87 (t, J = 7.2 Hz, 1H), 6.31 (s, 1H), 4.85 (s,
2H), 3.74 (s, 3H), 3.63 (s, 2H), 3.19 (s, 2H), 2.75 (s, 6H), 1.41-1.32 (m,
4H), 1.29-1.14 (m, 4H), 1.11-1.02 (m, 4H), 0.76 (t, J = 6.80 Hz, 6H)

LCMS: (J53£A) 517.0 (M*+H), Rt. 3.21 min, 88.31% (Max)

[0233]
4
5-(4-RFE)-3,3- T Be-8-RE-7-(FHf£)-2,3,4,5- TR -1,5-FFH BRI
L1-Z&{t¥

0.9

el
G

Br

FE-10C T+ [03,3- 7 T Be-8- 58 - 7-(H B 2)-5-2 #6-2,3,4.,5- 10 4
1,543 EEIEL,1- S (EPI(4 g » 8.93 mmol)FADMF (20 mL)F ~ 4¢3
T rp R RIEREFDME (20 mL)f 2 N-8 & T (175 g 9.82
mmol) » FL Y 7 R & WI1E-50°C THRET/NES o 2 152 bl (6 A TLCES )
% o I SR S B A BRIk T LI ZIERE S 5y 68 o BT > IR
R KA 9K LB 26000 » SR LY - BR 44 g (HWE > %
oy o A -

'H NMR (400 MHz, DMSO-ds): § 10.64 (s, 1H), 7.32-7.29 (m, 3H),

6.82 (d, J = 11.2 Hz, 2H), 6.75 (s, 1H), 3.62 (bs, 2H), 3.21 (s, 2H), 2.23

55 104 HEHIEHE)

C234039PA docx
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(s, 3H), 1.44-1.08 (m, 12H), 0.82-0.78 (m, 6H) - UPLC: (}5i£A) 526.7
(M*), Rt. 2.1 min, 96.80% (Max) -
[0234])
5
3,3-ZT Z-8-RE-5-(4-HEKEE)-7-(FHiE)-2,3,4,5-T0R-1,5-FHER

E1,1- =&Y
N
~T» N

P

N

ESURT » [5-(4- R H)-3,3- 2 T 2-8-J0 - 7-(H HL)-2,3,4,5-170
F-1LS-FRHAEERNELL - S (FEY4 5 1.5 g > 2.84 mmol) jt it /KDMF
(5 mL)fr Z B HIE IR FIRIIHEEINGS mL > 20%5% H EE o) & CuBr (0.06
g > 0.284 mmol) - HFRIEESYIIE100°C FIIE24/ N o R IESER(FE
LCMSEE AN % » ¥ RIER S Y % 188 H FEtOAc (15 mL)%E ik -
HZEREAHWEE 7 - BRATSHYEREER 2 T — PR A& EmiE—
it o BEER 1 44% (0.600 g - FEEEAREFR) -

LCMS: (/3%C) 477.68 (M+H), Rt. 3.51 min, 76.40% (Max) °

[0235])

476
2-((3,3-Z T &-5-(4-H&EFE)-7T-(FHiE)-1,1- & jE 7 £-2,3,4,5-lU K-
1,5-ZF I EIP-8-5) §5) Z 1 F s

26 105 H(EEHRIASE)

C234039PA docx
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0 oN O
e e
? N

N

FEOC N, [m3,3- 2 T A&-8-FE B -5-(4- FH AR 55)-7-(H Bt £5)-2,3,4,5- 11
&-1,5-FEHEEEL - — S/ (TS ;5 0.19 g > 0.4 mmol )R fEKDMF
(5 mL)d Z B #5% TR I160% NaH (0.02 g » 0.48 mmol) fz2-)R /[ H
F5(0.086 g » 0.56 mmol) » HiFRIER ST ER T B4/ - IESER
(R MTLCEE DR - & S HER &Y H /K2 By 7K(S mL)Z 3 H # K fg H
EtOAc (2x15 mL)ZH - & ff 2 H g AHEE/K(15 mL)EHE - &K
Na,SO.Rz it H B 12 H 22 B 45 - #5 Milsolera’® 11 @ O B & : 25%
EtOAc/PE ; BB : 230-400 )@ (LAY E » BFEELEY - B
R 186%(0.16 g MEEE) -

LCMS: (53£C) 550.1 (M*+H), Rt. 3.13 min, 92.03% (Max)
[0236]
Y7
2-((5-(4-REE)-3,3-Z T &H-7T-(FAHR &)-1,1- Z & 8 7 £-2,3,4,5- 0 &-
1,5-FHEE-8-H)EE) ZBE=TE

o N
PO
&|‘> N

Br

615 - (4-38 2 )-3,3- 2 T H-8-F0 K- 7-(H B 6)-2,3,4,5-PU (- 1,53

25 106 H(EEHHRIAE)

C234039PA docx
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JEEEEITL,1- S (LY(PRIP4 5 500 mg » 0.95 mmol)FADMF (5 mL)
B P IRIEKKLCO; (394 mg 0 2.85 mmol) R L5 =T f5(0.3
mL > 1.90 mmol) > H&KEREESYIE100°C N IIEL2/NE « IETER (G5 H
TLCEHDR - # IR EYIHEIOAc (15 mL)#HFE H g A g 7K (210
mL) ek o A HRED 7 &K Na, SO. 21 H B Z2 R 4e - RT3t E Rk
B2 T TR KEMHE—PaE - BEXR: 98% (600 mg > FREEFE) -
'H NMR (400 MHz, DMSO-d,): 8 7.34 (d, J = 11.6 Hz, 2H), 7.17 (s,
1H), 6.88 (d, J = 11.2 Hz, 2H), 6.80 (s, 1H), 4.82 (s, 2H), 3.65 (s, 2H),
3.23 (s, 2H), 2.24 (s, 3H), 1.45-1.35 (m, 13H), 1.30-1.09 (m, 8H), 0.81-
0.70 (m, 6H) - LCMS: (};%A) 584.0 (M*-'Bu+H), Rt. 3.48 min, 96.44%
(Max)
[0237]
8
2-(3,3- =T &-5-(4-HEFE)-7-(FHRE)-1,1- &M 7 5-2,3,4,5- 10K
1,5-FHEEIE-8-B)EE) ZBE=TH

j\ o \u
*’IEOCC

0

N

13,3 T He-8-FR EL-5-(4-H & FEEL)-7-(H B ££)-2,3,4,5-V0 &-1,5-
AT, - S LIRS 5 550 mg > 1.15 mmol)/ADMF (10 mL)
2 R RN KKLCOs (477 mg » 3.45 mmol) F 38 Z 55 = T B (673
mg » 3.45 mmol) » FLIFMER £ 100°C T ANEG /NG « 7 JES bl (BE

5 107 HEEHIESHE)
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TLCEHDE ~ SR S HEOAe (15 mL)#ERE - lBERKIE SV AK

(15 mL) ~ BE/K(15 mL)%Eik B &8 K Na,SOLRZ I - HZ2 B EH A 7

# HsoleraE fE @ Hr(OAEET] - 15-18% EtOAC/PE : BB : 230-400 B)4%f

LA EHYE - BEIEELEY) - BEXR  51% (350 mg » REGER) -
"H NMR (400 MHz, DMSO-dy): 7.13-7.11 (m, 3H), 6.89 (d, J = 8.8

Hz, 2H), 6.47 (s, 1H), 4.74 (s, 2H), 3.73 (s, 3H), 3.68 (s, 2H), 3.29 (s,

2H), 2.35 (s, 3H), 1.45-1.39 (m, 12H), 1.21-0.92 (m, 9H), 0.75 (t, J = 6.8

Hz, 6H) - UPLC: (}3£A) 592.6 (M*+H), Rt. 1.49 min, 90.52% (Max) ©
[0238])

)9

2-(3,3-2 T &-5-(4-REFE)-T-(R W £)-1,1-= & 5 7 £-2,3,4,5-V0 -

1,5-ZFEH EEE I -8-5) S 5) LB F 5

*‘“m“}cc
.

HO
FE-40°C ' > [m2-((3,3- 2T &-5-(4-H E R F)-T-(H i £)-1,1- %
WETA5-2,3,4,5-T0&E-1,5-FHEEE-8- ) F A LME =T Bs(FH 9
350 mg > 0.59 mmol)ADCM (2.5 L)H 7 #8#k %% R iIBBrs(1 MFADCM
F1>0.9 mL > 0.88 mmol) > AR EREGYEZE R TBAEINE - KIET
FRGEEMUPLCEAN R - I REREY2A120°C - ARG mL)ZKHE
72 s o FEfIsoleraS A EHTCABET : 15% EtOAC/PE : B 1 230-400

ED$EFreHYE - BEEELEEY) - BEXR : 31% (100 mg > REEE

25 108 H(EEHRIAE)
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) °

"H NMR (400 MHz, DMSO-dy): 6§ 9.24 (s, 1H), 7.13 (s, 1H), 7.06 (d,
J=284Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 6.38 (s, 1H), 4.87 (s, 2H), 3.71
(s, 3H), 3.63 (s, 2H), 3.29 (s, 2H), 2.07 (s, 3H), 1.39-1.35 (m, 4H), 1.11-
0.99 (m, 8H), 0.77-0.74 (m, 6H) - UPLC (};£A) 536.9 (M"+H), Rt. 1.18
min, 99.63% (Max) °

[0239]
R0
4-(3,3-ZT H-8-FE-T7- (R E)-1,1-Z ST 5-3,4- 2 §-1,5-FHEF

E-5(2H)-£) KR .
HO: : O\\é’>q:
»T N

2

NC

FEZEOR T [[5-(4-785KA8)-3,3- T A-8-FRA-7-(H i £5)-2,3,4,5- 11
H-1,5-FKHEEEL - —S(FEY4 5 4.4 g » 8.36 mmol)JADMF (40
mL) f Z R HE IR T RIIERAESE(4.9 ¢ 0 41.01 mmol) - H¥RIERGYIH
Nt |3057 ## - INANER (= A HE)HE(0)(0.96 g » 0.83 mmol) H /K fZ R
EYIE100°C N INE24/ N » IESER(FE M TLCEADE » & S IER &Y
BIAKAHIZK (25 mL) H /K& FHEtOAc (2x50 mL)ZEHY « & Gf 2 A
J& H /K2 H37K(30 mL) ~ BA/K(30 mL)ZE ik H 48 fiE /K Na,SOs5z k8 - HZER
Y AR oy HFEHTsoleraB fEEMTCAEER] © 90-100% EtOAC/PE ; B & :
230-400 EH#LATEHEPYE » BERELEY - EX 1 48% (1.9 g kKA
BERE) -
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'H NMR (400 MHz, DMSO-ds): & 10.83 (s, 1H), 7.54 (d, J = 11.6
Hz, 2H), 7.34 (s, 1H), 6.92-6.71 (m, 3H), 3.62 (bs, 2H), 3.21 (s, 2H), 2.27
(s, 3H), 1.65-1.35 (m, 3H), 1.29-1.14 (m, 9H), 0.82 (t, J = 8.8 Hz, 6H) -
LCMS: (}i£A) 473.2 (M*+H), Rt.2.67 min, 87.18% (Max) °

[0240])
P11
2-(3,3- 2T E-5-(4-MEE)-7T-(F B £)-1,1-— & 8 7 £-2,3,4,5- 10 &~
1,5%#[‘%%"%2-8-%)%%)2@%“]@“

S J o 28
M@tkc

NC
[F14-(3,3- 22T B5-8-FEEL-7- (i 5L )-1,1- A T 5-3.4- 6 - 1,55
F 1 E E-SQH)-EDZE H BB(F S %10 5 100 mg » 0.21mmol)JADMF (5
mL)§ 7 7E K TR I KK,COs (58 mg > 0.42 mmol) KR LB SR =T B
(82 mg > 0.42 mmol) » H K HEREE&WAE100°C T INEA3/INEF © [Z 58 1k
GEMTLCEADE - # RER &Y HEtOACH B H A /K B B /K PRk - 1%
2o MK N, SOLHZ I H B 2284 » (SEIMHYE - #HEB 2T -8
A& —F 4 - BEXR 110 mg (HYHE - RIFEEER) -
UPLC: (}£A) 587.4 (M*+H), Rt. 1.37 min, 91.13% (Max) -
[0241]
HrfE 12
7-12-3,3- 27 Z-8-FHFE-5-G-CRFE)FE)-2,3- 26 -1,5-FHES
I%-4(5H)-FH
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Py S
el
Br @I\; o
FsC
[F]7-7-3,3- T B-8-H & A-2,3- T F-1,5-5 3 1 F WE-4(5H)-FH(2
g 5.01 mmol)j4-)82 =7 H (6 mL)H 2B iR B8R IR [2-2-H
SR ZEE)ZFHIB0.16 g > 0.5 mmol) ~ Cul (0.19 g > 1.0 mmol) & /K
K,CO; (1.38 g 10.02 mmol) » H ¥ K HERSYAE130°C T 024/ N -
RIESER(GERTLCE AN R - EZZRBMHRIERGY BT EE Y AR
K(15 mL)of » K /K g FEtOAc (2x25 mL)ZEHL » Hif & ff 2 A1 H B8
7K(50 mL)JEMk » &8 4EKNa,SOL5Z 1 H H 22 /2 45 - #5 fHlsolera® 1 & ffr
(BHER] - 19% EtOAC/PE 5 AYE2 : 230-400 EDSLATHHYE » FFIF—E
by - BR:73% (22¢g > "wEE) -
LCMS: (5:£C) 544.1 (M+H), Rt. 3.54 min, 89.96% (Max) °
[0242]
HE13
7-18-3,3-"T &-8-FEE-5-4-CHRFE)FE)-2,3,4,5-lUK-1,5-FH L&

£y o
%DCC

FsC
fEOCTH » [|7-)8-3,3- 2T BE-8-HEE-5-(4-(ZFHFE) XK E)-2,3-=
&-1,5-FEHEEE-4SH)-FR(F 12 5 2 g » 3.68 mmol) A E/KTHF (20
mL)§ 2 B HEE R AR e AN B (1 MJXTHEH 5 7.5 mL >

5 111 HEEHEHE)
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7.37 mmol) > H K& IERSYAE80C THIE16/NEF o 7 [E5E R (FE MITLC
BRI ERESYAE0C T HEEE(1S mL)ZR H N2k 1/NF 2£80°C -
b 1% B 22 R4 R ER &Y o KPS ERER YIS MR /K(15 mL)F H FEtOAc
(2x50 mL)ZEHL - K& 0F < A g FEEZK (50 mL)JEHk - 487K Na,SO4EZ
Ke H B2 R4 - #5MlsoleraE L@ OB HER : 4% EtOAC/PE ; W :
230-400 ENS LS E » SEIZEIEY - BR 1 62% (1.21 g X
A E) -
LCMS: (753£D) 532.1 (M+H), Rt. 3.26 min, 81.24% (Max) °
[0243]
FfEY14
7-1R-3,3-T E-8-HEE-5-(4-CRFE)FE)-2,3,4,5-0UK-1,5-FHE

FE1L,1- &Y R
PR O\\S”
po el

P

FiC
] 7-38-3,3-" T £-8-F & E-5-(4- (= & H 2H)K £)-2,3,4,5-70 &
LS-ZHFEE (PR3 5 1.21 g 2.26 mmol) 2 N K /K 2B &9 (12
mL > 3: 1) 2 SRR PR IBREE S (7 ¢ 0 2.27 mmol) - HiKZIER
EYHEER NRHA8/NT o FEHTLC R LCMSEHI S 1E » R IF B e il &
MEY) - BiREHWEBRRIERSYUBRBRBRESS 0 AKX
(30 mL)FifEJER - FHEtOAc (2x40 mL)ZEHU/KE H HE/K(40 mL) ik &
ff o HBE - AIRE0 & MKNa, SO Mz H 22 B4 - BEHYE »
fIsolera’s 7+ B Hr(OA BE | : 3% EtOAc/PE ; W : 230-400 8 ) 1T 46

5 112 HEEYIEHE)
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b FEIEELLEY) - B3R 68% (0.87 g RE=EEER) -
LCMS: (53£D) 562.1 (M*+H), Rt. 4.39 min, 95.43% (Max) °
[0244])

15

3,3-Z T E-8-RE-T-(BAHE)-5--CREE)VFEE)-2,3,4,5-lURK-1,5-F

HEEIE1-— &Y
0
X
? N

P

FiC

[[]7-08-3,3-22 T £-8-H & A-5-(4-(= & BT £5)-2,3,4.,5-10 G-
1,5-F HEEMEL-Z ST RAY14 5 0.87 g 1.54 mmol)[JADMF (5
mL)H 2B HE R A JINaSMe (0.57 g > 7.73 mmol) > HiFRAE60TC
T HnEA/NEE o RZIESEE(FE M TLCEE AN 1% - & MR &) BRI /K2 /Y
K15 mL) B H#B#H557 8 - FAEtOAc (2x15 mL)ZZHUKE H A B ZK(15
mL) MRG0 2 AIE - AR & m/KNa, SO Rz R H B2 R 48 » 1551
B LEY  BHEEER 2 T P BmM A& Emi#E— Dk EXR:
71% (0.57 g » = @) -

TH-NMR (400 MHz, DMSO-ds): § 7.95 (s, 1H), 7.45 (d, J = 8.0 Hz,
2H), 7.32 (s, 1H), 6.92-6.85 (m, 2H), 6.84 (s, 1H), 3.85 (s, 2H), 3.21 (s,
2H), 2.25 (s, 3H), 1.52-1.39 (m, 2H), 1.26-1.13 (m, 10H), 0.82-0.79 (m,
6H) - LCMS: (/;£C) 516.1 (M+H), Rt. 3.09 min, 81.04% (Max) o

[0245]
16

C234039PA docx
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2'((3,3':TE'7'(Eﬁﬁg)'lal':gﬁ?g's'(""(zﬁ$g)$g)'2,3,4,5'
POeR-1,5-FFHEEIE-8-5) F ) Z B Pl

0 0.9
~o A0 s
T
9
E0C T > [3,3- 2T B-8-JEE-T-(H B &)-5-(4-(Z & B) R &)-
2.3,4,5-T0%-1,5-FHEE L] - S/ (ERE15 5 150 g » 0.29 mmol)
FYDMF (1.5 mL)H 2§ # 75 /& # 57 fiL 75 160% NaH (16 mg > 0.37
mmol) > A RIEESVRFISTHE - RIUR LB HE5(66.7 mg > 0.43
mmol) 0k S IERGYIEE i MR /N o RIESER(FERTLCEMD % »
R’ S EPIE 2 4120TC - A1.5 N HCI (pH~4)/% % H FH,0 (5 mL)#HkE -
FHEtOAc (2x8 mL)ZEHUKIE - K& f A1 HEZK(10 mL)JEiE - 4Efw
KNa SOz H A ZEREE - HAHBEREMGHYE @ REEELEE
V) o EEZR 1 35% (60 mg > HERHR) -
LCMS: (75;£C) 588.1 (M*+H), Rt. 3.17 min, 79.80% (Max) -
[0246]
FE17
3-TE-T-(CHEE)-3-Z&-8-FKE-5-F5-2,3,4,5- 0 -1,5-FHER
MFE1,1-Z &t

0.9

Sy
O

5 114 HEYIEHE)
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| 7-)R-3-T B-3-£ Bs-8-H | A-5-K 5-2,3,4,5-T0 F-1,5- H B &
E1,1- | AEPI(3 g 6.43 mmol)> H (10 mL)H ~ &+ 75 K IR0
Cs2CO; (5.2 g 16.1 mmol) » HFKEESYHANAL R0 - FE1RIR
B2 MPXTHFH 5 6.4 mL > 12.8 mmol) ~ Pd(OAc), (0.04 g 0.16
mmol) » F£E R IIX-Phos (0.08 g - 0.16 mmol) - H N IEREY{EI0T
THIELI6/NEF o 2 JESE R (FE R TLCRAND % » &KW % BB R IEREY
H HEtOAc (100 mL)e Ry % L8 « HZRGC 0 2 A7 HiEH
IsoleraZ F:JEMTCABEET] : 13-15% EtOAcC/PE » W B : 230-400 B4 (LT
FHYE > SERELEY - BEX 26% (0.7 g =HEE) -

"H NMR (400 MHz, DMSO-d): & 7.28 (s, 1H), 7.22-7.18 (m, 2H),
6.97 (d, J = 8.0 Hz, 2H), 6.83 (t, J = 7.2 Hz, 1H), 6.34 (s, 1H), 3.85 (s,
3H), 3.70 (bs, 2H), 3.29 (s, 2H), 2.66 (s, 6H), 1.54-1.41 (m, 2H), 1.35-
1.24 (m, 2H), 1.20-1.12 (m, 4H), 0.85-0.75 (m, 6H) - LCMS: (J}5;£A)

431.2 (M*+H), Rt. 3.19 min, 83.34% (Max) °

[0247]
Y18
3-T H-7T-(ZH g E)-3- 2 5-8- R A-5-F 5-2,3,4,5- W0 - 1,5-F FF R IP
L1-Z&(t?)

O\\ 11

EE0BT » f3-T - 7-( B AE)-3- 2,258 R L -5- % 6-2.3,4.5-

POE-1,5-FEHEE L1 - SR EY17 5 1.9 g 4.41 mmol)jADMF
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(15 mL) 1 2 #HE 5 R ORI A H BE$R(1.54 g » 22.06 mmol) » H K JE
JREYAL80TC THRHEI12/N - RESERGEMTLCE AN - B RIEWE 2
Al =0m H A ZK(1S mL)ZJE, - FEtOAc (2x15 mL)ZEHUKSE - # & ff 2
A K20 mL) & BE/K(20 mL)ZE ik H &L ME/KNa  SO.52 % - HZE R
Ay - FEHEEY) - BEFEEEE 2T — 2B F &Ll —
b ER: 18 g (HWE » HREE) -

LCMS: (53£E) 417.2 (M*+H), Rt. 2.11 min, 55.04% (Max) o

4

{d
&y

[0248]
FRIPI19
2-(3-T &H-7T-(Z H g B)-3-Z F-1,1-Z & ¥ T B-5-F 5-2,3,4,5-V0 & -
1,5- R ERI-8-K) & E) LB FIE

o 0,7
O

[E]3-T B-7-( CE B EL)-3- 2 BE-8-FREL-5- -0 3.4, 5-PUE-1,5-FE 3
BEEEL - S (F 18 5 0.15 g » 0.36 mmol) A E/KDMF(5 mL)H
2R R IR IIK,COs (0.1 g » 0.72 mmol) &8 2.1 HF E5(0.066 mg >
0.43 mmol) » HRRIEREWAECOTC TEFEO/NE - RIESER(FERTLCES
AN - &R EE 1 BB B R R &) B FIEtOAC (15 mL)ZERHY 3 +
KRR 7K (15 mL) ~ BB/K(15 mL)%E i H &8 7K Na  SOLRZ e - H 22 B4R
HHEES > HFE hlsolera’ B @ trCEBER] : 25% EtOAc/PE 5 A/ 8 © 230-
400 BN LR E - BEIEE(LEGY - BXR 1 72% (0.13 g HEE
fz) °
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IH-NMR (400 MHz, DMSO-dy): § 7.23 (d, J = 7.4 Hz, 1H), 7.20 (s,
2H), 6.99 (d, J = 7.6 Hz, 2H), 6.86 (d, J = 7.3 Hz, 1H), 6.33 (s, 1H), 4.86
(s, 2H), 3.74 (s, 3H), 3.67 (bs, 2H), 3.19 (s, 2H), 2.74 (s, 6H), 1.52-1.30
(m, 4H), 1.24-1.02 (m, 4H), 0.74 (t, J = 7.68 Hz, 6H) - LCMS: (J73£A)
489.3 (M*+H), Rt. 3.0 min, 94.14% (Max)

[0249]
20
5-%-6- FH S A H [d]Em-2-f7

O S
-~
O
F N

E3-GF-4-FHEEERG g 0.04 mmol)RAHE(50 mL) 2 BHEA TR
FORNIINE A B #%(2.96 g 0 0.04 mmol) » B RIERSYEER FMEFH457
# o BERAEISTT - RIBEREN LBZ(10 mL) 1 Z8(5.7 g » 0.04 mmol) 2
NNEREREY) > BRFERIERGIEZER N EHI/NG - RIETK
& > MFTRERRIEL - A LBRA0 mL)RARE RS HER BZERE - RArfe
[ B8 0% 2 K(20 mL)H - A310% NaOHAE R {E(pH~10) g H - K
(3x20 mL)EMEAT R ER HEZERE - SEREELEY - BEXR : 84% (5.9
g IREHBER) -

'"H NMR (400 MHz, DMSO-ds): § 7.52 (d, J = 8.6 Hz, 1H), 7.39 (s,

Hk

2H), 7.18 (d, J = 12.4 Hz, 1H), 3.81 (s, 3H) - LCMS: (53£A) 199.04
(M*+H), Rt. 1.08 min, 98.24% (Max) -
[0250])
P21
2-(((2-FE-4-8-5-HEXE)VRE)FE)-2- TECE

5 117 HEEYIESHE)
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F NH, O

[7]5 - 58, -6 - B SR BRI O [d ] e ML -2 - e (FR 92720 5 5.9 g > 0.03 mmoD) it
7K(60 mL)H§ ZBHF KT AIMKOH (27 g » 0.47 mmol) > HiRIERSY)
FE120°C MR L6/NE - SIESERGE LCMSE AN Z - & IR &P %
Al e =0 - BERZEEAIN2-CRHE)-2-T A CH4.5 ¢ 0.04 mmol) CAf#
220 mL THFH) » HiRIERESYIEZR NRFF16/NE - LB YIEH
FMEGEMLCMSEL ADE - K IER &) 24l £0C H HBRHCL (pH~2)E
{b - FHEtOAc (2x20 mL)ZHUKfE « K& 2 A #fEHK(20 mL) K E K
(20 mL)ZEk H 48 /K Na SO.5Z 1 - BEZERGEHRE 77 - BRI FTEHETE
REEEE 2T — RN A &EmE Tl BRI 125 g (HYE > £
‘i) -

LCMS: (53£A) 358.2 (M*+H), Rt. 2.67 min, 61.03% (Max) °

[0251])

22
3,3-ZTE-7-8-8-HEE-2,3- Z&-1,5-FHEEIF-4(5H)-FF

/O:©:S
F N
H O

FEOC T » [F2-(((2-P Be-4-%-5-H | R BB A B B)-2-T A O
(BRI21 5 12.5 g » 0.04 mmol)JAEtOAc (80 mL ) 7 #8750 1 iZ i 7
M=ZR(9.04 g » 0.07 mmol) F& 1-PN G B BT /5 1 (50 %A EtOAcH 5 16.7
g 0.05 mmol) » H iR KRG R TN EEEI16/NF o K158 (S i

25 118 H(EEHRIAE)
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UPLCEANE - K R ER SR 7K (100 mL)Z % H K 7K fg FEtOAc (250
mL)ZEHL « F&0F 2 A g R EKARQS mL)JEE > 48K Na,SOLHZ
HEZEY - #ilsoleraB @ HTCABER © 10-12% EtOAC/PE ; W HE
230-400 B4R HYE - BEEBEEY) - BEXR : 48% (5.7 g KH
BER) -

"H NMR (400 MHz, DMSO-d): & 9.60 (s, 1H), 7.18 (d, J = 9.2 Hz,
1H), 6.99 (d, J = 12.7 Hz, 1H), 3.82 (s, 3H), 2.98 (s, 2H), 1.64-1.50 (m,
2H), 1.49-1.45 (m, 2H), 1.22-1.17 (m, 8H), 0.83 (t, J = 6.7 Hz, 6H) -
LCMS: (}3£A) 340.2 (M*+H), Rt. 2.96 min, 99.47% (Max) °

[0252]
23
3,3- 2T &-7-8-8-HEHE-5-FE-2,3- " R-1,5-FFHERIE-4(5H)-H

P S
s el
F @r\; 5
[7]3,3-"2 T A-7-%-8- B & A&-2,3- - 1,528 - R S -4 (S H) - i (-
9722 5.7 g > 0.02 mol)AHEZR(30 mL)rr 2 1 I I TR AR e B $E (1)
(0.67 g > 0.003 mol) xK,CO; (4.84 g » 0.035 mol) » HEERKHERWIF
2057 DA R - BERAE R RAE N ANMZ2R2-Q-HEaEELE R L EIFE
(0.56 mL - 0.017 mol) - H PR IEREEDINEA0/NFE135C » [JE
56 G UPLCRR AN & - &Sy % T8 SR &%) H FHEtOAc (100
mL)5E R By % £ B o REIEIR I K(S0 mL) Kz B /K(50 mL)2E ik H &% i 7K

Na>SO4iZfE - EZERMEAMKE 7 > FRIHPE - EHlsoleraE T (E

H
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HER] - 3-5% EtOAc/PE ; #/FE © 230-400 8 )#E1T4i(L - FEIERB(LEY -
EER 1 63% (4.6 g REFEIERR) -
'H NMR (400 MHz, DMSO-dy): & 7.44-7.38 (m, 3H), 7.29-7.26 (t, J
~ 7.6 Hz, 1H), 7.07 (d, J = 7.6 Hz, 2H), 6.79 (d, J = 11.96 Hz, 1H), 3.89
(s, 3H), 3.46 (s, 2H), 1.37-1.38 (m, 4H), 1.18-1.37 (m, 8H), 0.79-0.81 (m,
6H) - LCMS: (/53£A) 416.3 (M*+H), Rt. 3.32 min, 99.63% (Max) °
[0253]
524
3,3-ZTE-7-8-8-FEE-5-FE-2,3,4,5-0F-1,5-FHEE P

O
O

FOCT > |H3,3-2 T F-7-F-8-HERK-5-FKE-2.3- " F-1,5- 7K F 1
FE-4(SH)-FH(F P23 + 4.6 g > 11.07 mmol) jRTHF (45 mL) ™ Z R #HF
TR 22 AN I P B — B AR BB (2 MR THF A £ 17.2 mL > 33.2 mmol) »
HfF R S YHAET5C T Emd0/h R o S B2 (RE HUPLCE AN R -
RIERGYZAIZ0T - FAHEE(10 mL)AJk HINF2/NF£65°C - FE1RKE

FRIERY A 220 HEZERYE - REHYE > HHEERERET
—HERIM A LR E—THIE - BR 5 g (HYHE » MERER) -

'"H NMR (400 MHz, DMSO-dy): & 7.20 (t, J = 7.5 Hz, 2H), 7.10 (d,

=
=

J=9.5Hz, 1H), 6.93 (d, J = 6.0 Hz, 2H), 6.81 (t, J = 7.1 Hz, 1H), 6.62
(d, J = 12.6 Hz, 1H), 3.81 (s, 3H), 3.33 (s, 2H), 2.73 (s, 2H), 1.18-1.11

m, ,0.79-0. m, ° : y ) +H), Rt. 3.9 min,
12H),0.79-0.78 6H LCMS: (HF£D)402.4 (M*+H), Rt. 3.9 mi
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99.4% (Max)

[0254]
Y25
3,3':Tg'7'ﬁ'8'$ %«E'S'%E'Z,S,“,S'@ﬁ'las'ﬁﬁng%mlzlal':%

(=

A0 X
O
O
R 0 [[3,3-2T A-7-5-8- | A5 A-2,3,4,5-TUE-1,5-F
HIESIE(FEY24 55 g0 0.01 mmol)JATHF (75 mL) &% 7K(7.5 mL)Hf 2
BHARPIRIER R E3(38.3 g » 0.13 mmol) » H N IERE V%R
FE TN EPE24/NES o T ESER (BE M TLCEE AN » &8 4 A44SR 2 (Biichner
funnel)g i S R &%) HHEtOAc (2x25 mL)ZRUER - K& 0F 2 A1 E
F7K(25 mL) R BE7K(25 mL)2EHE - 484 /KNa,SOLFZ H H 2 B 4HE - #&/H
Isolera& fE @M (A BET © 10-12% EtOAc/PE : BV R : 230-400 B @i (L
YE o BERE(LEY) - BER 1 59% (3.2 g IKEHBER) -
LCMS: (/5:£D) 434.2 (M*+H), Rt. 3.21 min, 92.6% (Max) -
[0255]
9726
3,3- =T E-7-8-8- 8 E-5-FH-2,3,4,5-TU8-1,5-FHESITE1,1- — £/

N
F N
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FEOC R » [|3,3-2 T B-7-%-8-H & A-5-78 5-2,3,4,5-TUH-1,5-7
HEESIEL - S (FEY255 1.0 g 2.3 mmol)JADCM (10 mL)F 2
B AR IAIBBr (1 MJADCMH 5 7 mL » 6.92 mmol) » HKKIERS
Y =0m NRFE /NG - RESERRGFEMTLCE RN Z - £0°C T & A H
FE(10 mL)HE £/F E34 - fE& FAIDCM (20 mL)ME S ER &Y - FK
(2x20 mL) &ZEI7K(10 mL)ZEEDCMIgE - Hi%EN 77 48 7K Na SO4iZ2 1% H B
7 W 4 o F i IsoleraE AL EMTCABET : 25-30% EtOAC/PE 5 YR : 230-
400 ED@ LY E - SEEE(LEY) - BEXR 1 93% (0.9 g KEABE
AS) °

TH NMR (400 MHz, DMSO-dy): & 10.45 (s, 1H), 7.48 (d, J = 9.4 Hz,
1H), 7.24 (t, J = 8.3 Hz, 2H), 7.02 (d, J = 7.6 Hz, 2H), 6.90 (t, J = 7.3 Hz,
1H), 6.74 (d, J = 12.1 Hz, 1H), 3.68 (s, 2H), 3.27 (s, 2H), 1.40-1.32 (m,
4H), 1.18-1.01 (m, 8H), 0.75 (t, J = 6.80 Hz, 6H) - LCMS: (J5;£A) 420.3
(M*+H), Rt. 2.99 min, 95.69% (Max) -

[0256])
27
2-((3,3-ZT&-7-8-1L,1- BT &-5-F5-2,3,4,5-UR-1,5-FHERF
-8-5) & E) L H s

O
i

0] o\\,
T
F N

@3:3-:T%_7_%_8_¥$%-5-%%-2:3:4:5_IE F:TE(A-I:S-%#D%%HSF‘I:I-

CEAEM(HREY26 5 0.15 g 0.36 mmol)AdEKDMF(5 mL)Hd > HEREYA
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R AN TIKL.CO; (0.098 g » 0.71 mmol) 5 B 2 B H fi5(0.066 mg > 0.43
mmol) » H R K IEREPAL60C TIRFFO/NE [ ESE R (FE i TLCEL AN
% > &R EEIE N ERSY) HFEtOAe (15 mL)E#  FH7K(10 mL)
FERZK (10 mL) ZR R - &8 /KNa, SO4gz : H B 22848 - 5 solera’®
T OBRER] © 25% EtOAC/PE 5 WYEE : 230-400 B) &L HEYE » 15
FEELEY) - BER 91% (0.16 g » HEEER) -

TH-NMR (400 MHz, DMSO-d,): § 7.50 (d, J = 8.8 Hz, 1H), 7.30 (t,
J = 8.4 Hz, 2H), 7.13 (d, J = 7.6 Hz, 2H), 6.99 (t, J = 7.2 Hz, 1H), 6.75
(d, J = 12.4 Hz, 1H), 4.99 (s, 2H), 3.77 (s, 3H), 3.72 (bs, 2H), 3.18 (s,
2H), 1.40-1.29 (m, 4H), 1.20-1.04 (m, 8H), 0.78-0.75 (m, 6H) - LCMS:

(F7EA) 492.2 (M*+H), Rt. 3.15 min, 96.13% (Max) -

[0257]
RE728
3,3- 2T H-8-FH G B-5-FH-2,3,4,5- VU - 1,5-F FE S T-7-FH B 1,1-—
1LY

Our
L
NC N
E%;T ’ @7_;\7%\‘-3:3-:1_‘%_8-'5'3%%_5_%%-2:3:4:5-E§-1:5-%
FHEERMLL-ZE(EYI(2 g > 4.03 mmol))YDMA (10 mL) o 7 fid 5@ 7&K o
ININIREZ$9(0.42 g > 4.03 mmol) FZK4[Fe(CN)]¢ (1.7 g > 4.03 mmol) > H
i’ HER SN R 157788 « BE{RIANIIPA(OAc)2 (90 mg » 0.4 mmol) H
o

S R G4 120°C T INE24/NEy - S MESERGER TLCE DR » HZE

w
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RN EREY) o B EYE 2B /K(10 mL)EIEtOAC (10 mL) 2 H
FEtOAc (2x25 mL)ZEHUKE - # & 0F 2 A% g A IK2HI7K(50 mL) K& B8
7K(50 mL)5t ik H &8 7K Na, SO45Z 1 - HZZ R4 H 1AL 70 HEsflsolera®
ERETCERER] © 90-100% EtOAc/PE ; W R : 230-400 EH@ALFTEHY
B SERELEY - BER P 44% (12 ¢ Sf=EEER) -

TH NMR (400 MHz, DMSO-dy): & 7.56 (s, 1H), 7.36 (s, 1H), 7.28 (t,
J =7.6 Hz, 2H), 7.09 (d, J = 7.6 Hz, 2H), 6.96 (t, J = 7.0 Hz, 1H), 3.99
(s, 3H), 3.43 (s, 2H), 3.34 (s, 2H), 1.40-1.30 (m, 4H), 1.20-1.00 (m, 8H),
0.75 (t, J = 6.1 Hz, 6H) - LCMS: (J5;£A) 441.3 (M*+H), Rt. 3.15 min,

87.84% (Max) °

[0258]
HE729
3,3-:.T%-S-iﬁg-s-ﬁgdﬁ,&&@ﬁﬂ-l,s-ﬁ#llg%ﬂilzﬂ-ﬂﬂ E%l,l-:ﬁ

=z

N

HO S

O
FE-10°CF > [|3,3- 2] A&-8-FH | A-5-70 5-2,3,4,5- VUG- 1,5- % -
FE-7-HELL - S (P RE928 5 0.76 g > 1.72 mmol)FADCM (10 mL)
T2 AR TN IIBBrs (1 MFRXDCMA » 3.4 mL > 3.45 mmol) - H i R
VIR T RFE12/0E o RIESELGE RITLCE AN R - K R IER &Y~
Al 0°C HAKAZHYK(S mL)ZR - FIDCM (2x10 mL)ZHUKSE - % & 6F
ZHAE A KA HIZK(10 mL) & EE/K(10 mL)JE#k H 48 it /KNay SO45Z )% -
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HZE R4 A 7 H#E flsoleraBE M @M (B BER - 30% EtOAC/PE ; #
B 230-400 )& LATSHYE » BEEELSY - EXR 1 28% (0.21
 EEER) -

"H NMR (400 MHz, CDCls): § 7.68 (s, 1H), 7.34 (t, J = 8.0 Hz, 2H),
7.11-7.05 (m, 4H), 3.75 (s, 2H), 3.26 (s, 2H), 1.42-1.27 (m, 4H), 1.18-
1.04 (m, 8H), 0.80 (t, J = 6.8 Hz, 6H) - LCMS: (J5;£E) 427.2 (M*+H),
Rt. 2.76 min, 68.44% (Max) o

[0259]
FEH#30
2-((3,3-ZT E:-7-® A 1,1 - SR T 5E-5- 0 EE-2,3,4,5-TUE-1,5-F HESR
-8-F)&E) CBE=TK

ol
O

[]3,3- 7 T BE-8- ¥R HL-5-FE K234, 5-DU G- 1,5-5 3 1 & -7 - B
1- (B (hfE729 5 150 mg > 0.35 mmol)JADMF (3mL) 2 B HRE
M AR ZKK2CO5(103 mg » 0.05 mmol) &R LW 5 =T FE(72 mg >
0.52 mmol) » B IERESVAEZR TREE2/NF - RIETERGEHRTLCE
A% - B2 R R GY) Bk AT g 2 e 7y BU R /K2 #Y7K (10 mL)
F1EtOAc (10 mL) ZfE - FEtOAc (2x5 mL)ZEHU/K/E H A /K AZHY7K(S mL)
KEK(S mL)ZERG O 2 AHRIE - AEEL 7 & i/KNa SOz H K22 R
45 o FHehIsoleraE @ MTCAEET - 18% EtOAC/PE ; BYFE : 230-400 B4l
LATSHYE - BEIEELEY) - BEXR : 44% (85 mg » HEER) -
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'H NMR (400 MHz, DMSO-dy): & 7.43 (s, 1H), 7.32-7.28 (m, 3H),
7.13 (d, J = 7.6 Hz, 2H), 7.00 (t, J = 7.6 Hz, 1H), 4.98 (s, 2H), 3.71 (bs,
2H), 3.41 (s, 2H), 1.45 (s, 9H), 1.42-1.27 (m, 4H), 1.18-0.99 (m, 8H),
0.89-0.71 (m, 6H) - LCMS: (J}3%A) 485.2 (M*-‘Bu+H), Rt.3.31 min,
96.85% (Max) °

[0260]
HE#31
5-%-6- FH S A H [d]Em-2-f7

0 S
-
T -
F N

FEEOR T 0 [7)3-5-4-FH | AR (S50 g 0 0.354 mo)it ZHZ(300 mL)
2 BB IR TR 5B $2(29.69 g 0 0.39 mol) - HES&R IERSY
R NRFAS 8 - EERIE1ISTC T » AN LB (100 mL)H 28R (57
g 0354 mo)ZRFAINMENRIEREY) » ARMERIERSYEZR M
FEI/NEF - IESERTE - FIFTREIRRIED © A8 (50 mL)5Eik HiE{R 522
B2 5 o R BT 15 B A8 B8 F L JK(200 mL)dr H FI10% NaOHJE & i (&
(pH~10) - AR EIRRIEL > F7/K(3x200 mL)sEHk H 2= » (S 2IERE
Ea?) - EXR : 86% (60 g IKHEEHE) -

LCMS: (53£A) 199.0 (M*+H), Rt. 1.12 min, 90.09% (Max) °

[0261]
32
2-(((2-FzE-4-F-5-HEXE)VRE)FE)-2- 2ECE
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BoGes
F NHy O

715 - 98- 6- B S AR [d M -2 - (R #7317 30 g > 0.151 mol)HA7K
(300 mL)H Z | E R HARIIKOH (135 g » 2.42 mol) » HRRIERESY)
FE120°C THRFH16/NE o S8 SE R (FE ILCMSE DR - i K IR &Y%
Al 2 =0n - BRERENIN2-CRHE)-2-2ECHk(43.05 ¢ 0.18 mol) (&
BE2100 mL THFH) > Hiff SR ERE YA = R FRHF16/NE » KB5S
(FEHLCMSEADR » R ERE S 28l £0°C HHRHCI (pH~2)B& 1k -
AEtOAc (2x25 mL)ZHUKM:ER 73 » FI7K(30 mL) R B /K (30 mL) SR % & fF
ZAE - APRER o & IE/KNa, SO H R ZE RS > RRIMEPE »
FHESE T PR & EmE— bk EXR: 60 g (HYWE i
2 -

[0262]
33
3-TE-3-Z5-7-%-8-H&E-2,3- 2 &-1,5-FHEFRF-4(5SH)-IF

/O:@S
F N
H ©

FE0CF v H2-((Q-FFF-4-F-5S-HEa AWM BA)H BH)-2-LHE &
(FFEP32 5 60 g 0.18 mo)FREtOAc (600 mL) i 2 B35 K F 22 IS
=4 E(36.7 g 0.3642 mol) & 1-NIEBEFE BT /8 K (50%AEtOAcH 5 69.5
g 02185 mol) » AR EREY =R THEFE16/NF o IETRGE M
UPLCEANTE - AANI7K(500 mL) £ 7 R &%) H FHEtOAc (2x500 mL)%<
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HUKE - # & fF 2 ARG /K(250 mL)EHk - &EME/KNarSO4EZ 8k H &
72 W 4 o # HIsolera B AL EMTCABET © 10-12% EtOAc/PE 5 R : 230-
400 EN@LATEHEYE - REEELEY - BEX 1 30% (17 g KHEE
AS) °
LCMS: (75;£A) 312.3 (M*+H), Rt. 2.64 min, 99.63% (Max) ©
[0263]
R34

3-TH-3-Z 8- 7-9R-8- - 5- 9082, 3- Z - 1,5-FE B EUP-4(5H)- T

0 S
IS

O
73T A-3- L E-T-5-8-H | £-2,3- & - 1,5- 78 E | -4 (SH)-
(FEY33 117 g> 0.05 mol) Y7 (170 mL)rr Z B HR 7R TP 7 B b 5
(I) (1.03 g > 0.01 mol) F&zK,CO; (15.08 g - 0.11 mol) - HEKEREY A
FRWIF207 @ LANR - BEARRRE NANZ22-Q-HEEALEE) L
Z|H(3.52 g 0.01 mol) > HFFFTERIEREYINE40/NFE£135C »
e (FEHUPLCE AN - &by 3% @B SR &%) H HEtOAc (250
mL)JEk - EZEREEIRR > FEIHYE - #EdlsoleraE HE @ T OB HER © 3-
5% EtOAC/PE ; B/ fE : 230-400 )7L - FEEELEY - ER:

86% (16 g » REFEOERE) -

R

'H NMR (400 MHz, DMSO-dy): & 7.37-7.39 (m, 2H), 7.29 (d, J =
6.80 Hz, 1H), 7.08 (d, J = 6.80 Hz, 2H), 6.82 (d, J = 12.00 Hz, 2H), 3.89

(s, 3H), 3.46 (s, 2H), 1.37-1.38 (m, 4H), 1.18-1.37 (m, 4H), 0.79-0.81 (m,
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6H) - LCMS: (/53£A) 387.9 (M*), Rt. 3.09 min, 99.25% (Max) °
[0264]

HEP3S
3-T§-3-Z§-7-ﬁ-8-EF'ﬁ%-S-'ﬁE%-ZﬁA,S-@ﬁ-1,5-%#%%"5?

peel
O

FOCT » [|3-T £F-3-45-7-5-8-HEEL-5-KE-2,3-_F-1,5-FKI
WEE N -4(SH)-FE(F[E)34 5 16 g » 0.04 mo)FATHF (160 mL)r Z B #75
I PR AN I BT B B AR (2 MR THE S » 62 mL > 0.12 mol) - H &
RIEREWAETSC T EIFRA0/NE - K HESER (35 MUPLCEE AN 1% - KF S IE
BREV A 20C HHHEE00 mL)FRE - RFTEERAE6ST T InE2/N
i - HiE% 24l 2= H AZRYE - MSHEEYEEEE 2T 5K
A &AL —Iai(k - B 1 100% (15 g @ MERER) -

LCMS: (53£A) 374.3 (M*+H), Rt. 2.72 min, 92.66% (Max) °

[0265]
36
3-THE-3-ZE-7-8-8-HEE-5-FH-2,3,4,5-lUH-1,5-FFEEMT1,1- =
=R |et?)
o 0sf
I
O
E=Em ~ o |3-T &-3-24 B-7-7-8-H & &-5-K £&-2,3,4,5-1U -
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LS-ZRHBEE N (Y35 0 15 g » 0.04 moD)FRTHF (100 mL) o Z B HIE
RFARIIZK(45 mL) KB B (125 g > 0.40 mol) » HEER K M IER =
YIfE =R TIRFE24/NEE - RIESERGERTLCE AN - & Amif &R g
& iR &9 B AHEtOAc (2250 mL)ZEHUE R - i & tF 2 A /g FH K
(250 mL) Rz BE/K(250 mL)%e 0k » &8 M 7KNa,SO.8Z2 )8 H H 22 8 48 - #5
Isolera& fE @M (A BET © 10-12% EtOAc/PE : BV R : 230-400 E)@i (L Fr
BHYE - FEEELEY - BR 1 92% (15 g MEEER) -

"H NMR (300 MHz, DMSO-ds): § 7.52 (d, J = 8.70 Hz, 1H), 7.23-
7.25 (m, 2H), 7.04-7.07 (m, 2H), 6.93-6.95 (m, 1H), 6.80 (d, J = 12.60
Hz, 1H), 3.90 (s, 3H), 3.28 (s, 2H), 3.31 (m, 2H), 1.17-1.24 (m, 4H), 0.93-
0.95 (m, 4H), 0.73-0.83 (m, 6H) - LCMS: (}73£A) 406.2 (M*+H), Rt. 3.04
min, 95.49% (Max) ©

[0266]
)37
3-THE:-3-Z5-7-8-8- 1R E-5-F 5-2,3,4,5- VU - 1,5-F FH EE L 1-2 &

At 7] .
O\\s"
B el

FOCT » [m3-T &-3-25-7-5F-8-H & E-5-7KF-2,3,4,5-1U&-1,5-
HIEEEIEL, - S (R %36 5 15 g 0.036 mol)/ADCM (200 mL)
T2 B AER T RIIBBr; (1 MPYDCMA 5 74 mL » 0.074 mmol) » HiRffZ
EREGYEZ R TN - RESERGFERTLCEMDE » f£0°C T & H
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NI EZ(100 mL)H £42 (R385 - FIDCM (100 mL) Mt ER&Y) - H
F7K(2x200 mL) & E87K(200 mL) %2 DCMJg « HHEEL 77 &8 it /K Na S O457
e H HZZ R4S o #5 W lsolera’E @ M5 BERI - 30-32% EtOAc/PE ; &
B 1 230-400 B)# LRI HYE - BIFEELEY - BEXR  94% (7 ¢
HEEE) -

"H NMR (300 MHz, DMSO-d,): § 7.48 (d, J = 9.60 Hz, 2H), 7.22 (t,
J =7.50 Hz, 2H), 6.99 (d, J = 7.80 Hz, 2H), 6.74-6.79 (m, 2H), 3.66 (s,
2H), 3.18 (s, 2H), 1.36-1.47 (m, 4H), 1.01-1.10 (m, 4H), 0.73-0.75 (m,
6H) - LCMS: (/3£A) 392.2 (M*+H), Rt. 2.08 min, 96.59% (Max) °

[0267]
FE#)38
2-((3-T &-3-25-7-&-1,1- KT H-5-F 5-2,3,4,5- UG- 1,5-FFH &
FIL-8-E)EE) ZBE=T

O

e
S

B3 T H-3-7 F-7-5-8- ¥R HL-5- -2 .3 ,4,5-TU G- 1,5- 7 3 1 4 1%

1-Z2E(FEP37 2 0.5 g > 1.27 mmol) R fiE/KDMF(5 mL) 2 3
R IR IIK,CO; (0.35 g » 2.55 mmol) &2- 2 2% = THE(0.37 g » 1.91
mmol) - H [ HER G YI{E60°C T L6/ NEF o S7 58 B (7 h TLCRz M)
& > &y E L BIES ER &) HFEtOAC (25 mL)ZEMRAY#E L % « FIK
(15 mL) R B8/K(15 mL)SHIER » &8 /KNa SOLFZ 1 H BB 1R H 22 B 4H -
fehlsolera B @M (BHER] © 25% EtOAC/PE ; WY EE  230-400 H)4HALFT

FFFF
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SHYE > BREEELEY) - BEXE : 87% (0.56 g » fitafR)

IH-NMR (400 MHz, DMSO-dy): § 7.44 (d, J = 8.8 Hz, 1H), 7.28 (t,
J = 8.0 Hz, 2H), 7.10 (d, J = 7.6 Hz, 2H), 6.97 (t, J = 7.6 Hz, 1H), 6.78
(d, J = 12.4 Hz, 1H), 4.83 (s, 2H), 3.72 (bs, 2H), 3.32 (s, 2H), 1.45 (s,
9H), 1.42-1.27 (m, 4H), 1.11-0.98 (m, 4H), 0.72 (t, J = 6.00 Hz, 6H)
LCMS: (J53£E) 506.2 (M*+H), Rt. 2.93 min, 97.25% (Max)

[0268])
39
5-§-6- S AR [d]ER-2-7

O S
-~
T
Cl N

EZRT > [F3-F-4-HEEFR(10 g > 63.4 mmol)A L& (100 mL)

T Z AR PRI BB #% (5.3 g 69.8 mmol) - HiRKE K RS VITEZ
RS TR 30788 o FERAE1ISTC NRIR(G.2 mL > 63.4 mmol)jt L EE(20

mL) 2 ERE RN E R IEREY) » RS RIER SV =0 T
3/NEE o SHESERKTR c TEHFTR 2 E8E - F 4220 mL) MR A EZE R
Je o BB 1% & BT 1S B A2 ¥ 5 /K(20 mL)H H AH10% NaOHJE R g (L =
pH~10 - FPTRERRIE L > F7K(3>25 mL)Jeik H Az F28k > [EMREL
Gy - R 80% (11 g IRHEGERR) -

"H NMR (400 MHz, DMSO-d,): & 7.53 (s, 1H), 7.41 (bs, 2H), 7.36
(s, 1H), 3.82 (s, 3H) - LCMS: (J5/5A) 215.0 (M"™+H), Rt. 1.39 min,
97.22% (Max) o

[0269]
4740
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2-(((2-BgE-4-R-5-HE/EE)HE)FE)-2-TECK

o s oH
7] 5 - -6 - FH S AL 7R [d | BEME-2 - (P )39 5 10 g » 0.046 mol)Fr7K
(150 mL)d Z BFFRFARIMEEACH (40 g 0.74 mol) » AN IERE
PIFE120°C NHRFELO/NEF - R JESE R (FE FHLCMSER BN & - & S IER &)
RN R - BB ARIN2-CRHE)-2- T B f(12.33 g 0.046 mol)
FRTHF (50 mL) 2 77% Bk SR SV E =1 NMRFE 16/ - IESERK
(FEHLCMSE AN - K IEREY) %4l £0°C H HRBHCl (PH~2)EZ L -
FEtOAc (2x50 mL)Z K R &Y  M7K(50 mL) K E7K(50 mL) 5Bk &
o ARE » &M/KNa,SOZE H BZE R - BEEE(LEY - KAk
T HMEREER 2 T BRI A &EmE—Da -  EFR 181 ¢
CHP'E - tRek) -
UPLC: (}53£A) 374.9 (M*+H), Rt. 1.74 min, 44.37% (Max) ©
[0270]
H P41
3,3-ZT &-7-8-8-F&E-2,3- Z&-1,5-FHERY-4(5SH)-
peoee
“ N o
FEOC T [2-((2-F -4~ -5~ 6, 36 )57 2 Y 26)-2- T 26 O M
(&40 5 18.1 g » 0.048 mol)FREtOAc(110 mL) ™ Z 3757 T 12 H IR

= Z 89.77 g~ 0.096 mol) & 1- K ik Bz B 5 B (50%FEtOACH
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18.47 g - 0.058 mol) > H iR IEREW =R NRFHF16/NEF - KIESEHK
(k5 UPLCREANE - /K25 mL)IR 0 £ R IER &%) H FEtOAc (2%25
mL)ZHUKIE - B &6 2 A% E B /K25 mL)ZEik » &% /KNa,SO457
HEZEY - #ilsoleraB @ HTCABER © 10-12% EtOAC/PE ; W HE
230-400 ENS LTS E » SEIZBEEY) - BR 1 28% (4.78 g X
H B EES) -

'H NMR (400 MHz, DMSO-ds): 5 9.60 (s, 1H), 7.16 (t, J = 11.6 Hz,
1H), 6.90 (s, 1H), 3.83 (s, 3H), 3.00 (s, 2H), 1.59-1.43 (m, 4H), 1.24-1.17
(m, 8H), 0.76 (t, J = 4.0 Hz, 6H) - LCMS: (J53£A) 358.1 (M*+2), Rt. 3.10
min, 92.74% (Max) °

[0271]
[ Yr42
3,3- 2T &-7-8-8- & A-5-FH-2,3- T &-1,5-F HER-4(5SH)- K
Cl @[\; 5

(13,3 T -7 18- 1 G 2,3 -1, 5- 35 5 1 50 -4 SH)-(
415 4.78 g+ 0.013 mol) R (40 mL )b 2 B ED Bk L5 (D)
(0.25 g » 0.0013 mol);zK,CO5 (3.7 g » 0.026 mol) » H ¥ A KA S RWIF
207 gE LK R - BERAE EURAE TR 2[2-Q-H A A LR E) L&
(0.86 g > 0.0026 mol) » HikFTfe IR EYHE135C T INZER40/NF - FZ)E
e (FEUPLCEE AN » &y e+ e R ER &%) H HEtOAc (15 mL)
SRR R LR HZEIREEIER - BEIHYE - M lsolera’s 1 & 17 (0% B
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il - 3-5% EtOAC/PE : B/BE : 230-400 B)#(T4l{E > BEMRM(EEY) - B
2 70.6% (4.1 g REEREER) -

LCMS: (/3%4C) 434.1 (M*+2), Rt. 3.55 min, 96.03% (Max) °

[0272]
Y43
3,3-ZTE-7T-R-8-FEE-5-FE-2,3,4,5- 0K -1,5-FHEF T

0 S
O

EOC T > [m13,3-2 T &-7-F-8-H |\ B-5- 70 -2,3- @ - 1,5- R I I
EUIF-4(SH)-FH(F 9742 1 4.1 g > 0.009 mol)JATHF (40mL) ~ B HE R
2 AN R — AR (1 MFPYTHE S > 47 mL > 0.047 mol) > Hi
RIEREGVIAETSC T IOii40/NE - RIESER(FE HUPLCEL AR - i F IE
REVAAIEIC MBS0 mL)ZEH o & PR 8 RAE65C T hn #4271
> BEf& 28l 2200 H B ZERA o F5MlsoleraE FEEHTCEBER] © 8-10%
EtOAC/PE : #/F8 : 230-400 B ) (LATER 2 1Y H - /BEIRE(ESY) -
EER : 84% (3.3 g MMERA) -

"H NMR (400 MHz, DMSO-do): § 7.21 (t, J = 9.6 Hz, 2H), 7.06 (s,
1H), 6.95 (d, J = 10.4 Hz, 2H), 6.83 (t, /= 9.2 Hz, 2H), 6.77 (s, 1H), 3.82
(s, 3H), 3.57 (s, 2H), 3.32 (s, 2H), 1.30-1.20 (m, 4H), 1.10-1.00 (m, 8H),
0.76 (t, J = 4.00 Hz, 6H).

[0273]
FE 44
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393':Tg'7'§4'8' Eﬁﬁg-S-%%-Z,SA,S-@ﬁ-l,S-%#%%ﬂzl,l-:%
(=2

P O“s'(')
O
FE= 08 § 0 [7]3,3-2 T A-7-8-8- | AL-5- 28 A-2,3,4,5-TU - 1,5- K
HEEEME(FE)43 5 3.3 g» 0.008 mol)Fr1,4- U5 f5%(42 mL)h 2B HIE
AR AR ANZK (16 mL) Kz 8 i §2 0t (24.26 g > 0.08 mol) > Hi K IER =Y
LR T B EE24/NEF - RIESER(GERTLCED AN % » & A e Rt g H
R &% HHEtOAc (2x15 mL)ZEHUEIR © i & 0F < 3 1&g A 7K (25
mL) K B7K(25 mL) ek - &8 fE/KNa SOz 1k H A 22848 - #5 i lsolera’®
HEREMTCEBRER] ¢ 10-12% EtOAC/PE © #/FE © 230-400 )@ LHYIE - 1§
FIERE(EEY) - ER : 68.7% (2.4 g M=EEERE) -
TH NMR (400 MHz, DMSO-dy): § 7.49 (s, 1H), 7.27 (t, J = 8.1 Hz,
2H), 7.08 (d, J = 7.5 Hz, 2H), 6.98 (s, 1H), 6.95 (t, J = 7.3 Hz, 1H), 3.93
(s, 3H), 3.70 (bs, 2H), 3.35 (s, 2H), 1.36-1.24 (m, 4H), 1.17-1.00 (m, 8H),
0.75 (t, J = 4.00 Hz, 6H) - LCMS: (J}j7£C) 452.3 (M*™+2), Rt. 3.53 min,
96.85% (Max) o
[0274]
FEH45
3,3- T E-7-5-8- W EL-5- % EE-2,3,4,5- P0G -1,5-FFHEE I, 1- — /LY
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oN%
HO S
S
O
E-10C T » [[3,3- T H-7-5-8-H & H-5- 7 £-2,3,4,5-PU &,-1,5-
FHEERTE,1- S (P44 5 1.5 g 3.33 mmol)JADCM (10 mL)
o2 WA R TAIIBBr; (1 MFADCMA 5 6.6 mL » 6.66 mmol) - H KA
FREYEZR N RINT o KIESSKGEMTLCEAD®E » fIERS
IR ER(S mL)& B H i R E R SV B2 R4S - #5 M IsoleraB LT OF
BEA] © 10-15% EtOAc/PE 5 #/FF : 230-400 ED & {ESHYE » FEIEH
ey - EXR:83% (1.2 g IRHEELR) -
'"H NMR (400 MHz, DMSO-d;): § 10.79 (s, 1H), 7.50 (s, 1H), 7.24
(t, J=8.2 Hz, 2H), 7.01 (d, J = 7.8 Hz, 2H), 6.91 (t, J = 9.0 Hz, 2H), 3.65
(bs, 2H), 3.29 (s, 2H), 1.40-1.30 (m, 5H), 1.20-1.12 (m, 7H), 0.74 (t, J =
4.0 Hz, 6H) - LCMS: (J5;£C) 438.1 (M*+2), Rt. 3.1 min, 96.07% (Max) ©
[0275]
746
2-((3,3-ZT&-7-&-1L,1- & BT &-5-F5-2,3,4,5-UR-1,5-FHERF
-8-5) & E) L H s

O O
AaS o9 sg
Cl N

@3:3-:T%_7_§_8_¥$%-5-%%-2:3:4:5_IE F:TE(A-I:S-%#D%%HSF‘I:I-

ZEAEY(FREY45 5 300 mg 0 0.68 mmol) FADMF (3 mL) e 2 37 i SR AN
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K,COs (191 mg > 1.37 mmol) F 8/ B H f5(158 mg > 1.03 mmol) » A
IEREYIAES0C MINELI6/ Ny « K IESE (FE I TLCRE AN E - K R
a¥eal ~ AMHCL (1.5 N> 3 mL)/ZR B EZERYE - KT E ZEeRY)
TR KA #Y 7K (10 mL)BAEtOAc (10 mL)Z [ - # 7K /g FHEtOAc (2~8
mL)ZEHY - A% &S0 2 A g KS897K(10 mL) & B /K(10 mL)%E
o ARRE 7 &K Na SOz e H B2 R4 - T HYE FEER 2
T B A KA 2 AL - ER : 98% (449 mg > pEEFE) -
LCMS: (}3£A) 508.2 (M*), 510.2 (M*+2), Rt. 3.29 min, 89.65%
(Max)
[0276]
e #p47
2-(((2-FE:-5-HE R R E) B E)-2-ZECT K

NH, O

716 H SE AR I [d]EME-2- (270 g > 1.498 mol )2 7K(2700 mL)= 2
B R /AIIKOH (1345 g > 23.96 mol) » At RIEREGYHEI20C T
P16/ » [ IESERRGREFILCMSE DR - i R IER Y2 Al 2500 - B8
R A INN2-CRFHH)-2-LE CF(533 g > 2.25 mol) R THF (1000 mL)H
ZBER > HRATERIERGYAEZ R NRFLI6/NE - KIS R(FE M
LCMSEZANTE - R EREYI Al £0C HHRHCL (pH~2)E&1E - H#F R &
REPIHAEOAC (24000 mL)ZEHY » H & 0F Z A1 H7K(1000 mL) &
BE/K(1000 mL)Fi% - AHEE o P& & MK Na, SO 2 H EZ2 R4 » 155
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HYE > BHFEREE 2T —HBmM A E 4 - BEXR: 590 g
CHP'E - tRek) -
LCMS: (53£A) 312.1 (M*+H), Rt. 2.24 min, 97.34% (Max) °
[0277]
48
3-TH-3-25-8-FHEE-2,3- “&-1,5-FFHEEIT-4(5H)-FF

/O\CEEQC/\

@]

FEOC R » [|2-(((2-F&-5-H & A O &) HA)-2- 2B C B (FEY
47 5590 g > 1.89 mol)JAEtOAc (2500 mL)F 7 @5 F B R IN= 4
B (530 mL - 3.78 mol) Kz 1-4 Wi fk B% BT /8 i (50%REtOAcH ; 785 g »
2.46 mol) - HK K IEREYIEZ 0 MR 16/NT - IESERGFEHLCMS
BEHN % - 7K (2000 mL) A TN 2 K ER &Y HFHEtOAC (2x2000 mL)ZEHY
KIE - & 0f 2 A1 EZK(800 mL)JE % » &EME/KNa,SO.52 )k H B 22
JE4E - The F/EAAHEL KA LCHYE @ GEEELEY - EX : 48%
(265 g » IKEH E[E#S) °

TH NMR (300 MHz, DMSO-ds): § 9.53 (s, 1H), 7.04-7.01 (m, 2H),
6.87-6.86 (m, 1H), 3.72 (s, 3H), 2.50 (s, 2H), 1.68-1.66 (m, 4H), 1.50-
1.48 (m, 4H), 0.79-0.72 (m, 6H) - LCMS: (J5;£A) 294.3 (M*+H), Rt. 2.68
min, 99.47% (Max) °

[0278]
H 49
7-18-3-T &-3-25-8-F & E-2,3- 2 &-1,5-FHERIF-4(5H)-IF
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-0 S
S

13- Be-3- L BE-8-HH E BE-2,3- - 1,5-ZR I I E -4 (SH)- B (1 [
748 ;265 g 0.903 mol)IADCM K ZfE 2 1 1JEE&#1(2650 mL)H 2 &£
AR RO IIN-EAT SRR (209 g > 1.17 mol) - HiRt R &R & ¥4
FORTRFE16/NF - RIEER(FERTLCE N » B R IERSY) - BT
BREZHYERS ZBEE BR300 - KPTEE 2 uRYIED RS
ZRE(2+100 mL)%Eofk HEZER R - SEIEELEY - BEXR 179 g(79%
HYE > FrEEse) -

"H NMR (300 MHz, DMSO-d,): 8 9.61 (s, 1H), 7.33 (s, 1H), 7.10 (s,
1H), 3.82 (s, 3H), 2.98 (s, 2H), 1.70-1.68 (m, 4H), 1.48-1.45 (m, 4H),
0.84-0.82 (m, 6H) - LCMS: (};£A) 372.0 (M*+H), Rt. 2.83 min, 99.20%
(Max) -

[0279]
FEH#S0
7-1R-3-T 5:-3-2 B-5-(4-F K 5)-8-H & £-2,3-2 &-1,5-7F 3 12 & -
4(SH)-Hd Je3-T £:-3- 2 5-5-(4-B A E)-7-BL-8-H & B-2,3- K- 1,5-FF
BE EUF-4(SH)- I

_0 S 0 s
poo9

617303 T H-3- 2, H-8- F 4 16-2,3- - 1,5- 3 3 WE 0 F-4 (SH)- I

(FERIH149 5 15 g+ 40.2 mmol) i 1-Fi-4-BE(S0 mL) F 2 JBHRE Y 0 T
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MESE) (1.58 g » 0.8 mmol) &K,CO;5 (11 g > 80.5 mmol) » H¥ K IER
EVHERTF200#LURR - BERARRABE T RINZ2-Q-HEEL
A LEIHE(1.3 mL > 4.0 mmol) - B FTENRIEREYIEIIST FINE
16/NBF - [ JESER(FE TLCE A% » &ty % LI R &Y B
EtOAc (200 mL)ZEHRAY % -2 )8R FI7K (100 mL) R BE/K(75 mL) 20
H & /K Na SO FZ M < #&HIsoleraZE fEf@ T OARER © 5% EtOAc/PE ; &
2 230-400 )& LT {HYE » BEEELEY - EXR :64% (122
g IREHBER) -

LCMS: (J57AKE) 467.1 (M™+2) > HRT-BHAZ{ba? » k514.1
(M*+H) » B 7-BREL 2 {E&%7, Rt. 3.33 min, 92.83% (Max) -

[0280]
FEPS1
7-1R-3-T B&-3-Z5:-5-(4-BEE)-8-FEE-2,3,4,5-1UR-1,5-FFH BRI K
3-TH-3-ZH-5-(4- B E)-7-H-8- R & BL-2,3,4,5- VU - 1,5-F FF BE S T

TS O
. O

TEO°C T » [a7-38-3-T H-3- 2 F-5-(4- 5 05 5)-8- 8 A H-2,3- -
1,575 3 1 S0P -4(SH) -7 R 3- T H-3- 2 26-5-(4- 5555 £5)-7-B-8- F 45 K-
2,3- &-1,5-% 3 1E 4 E-4(5H)-FE > R & W(h B 50 12 g0 257
mmol)FATHF (100 mL) e $8E 753 o 2 R h EE B HH B (2 M
THF & ; 38 mL » 77 mmol) » [ ER & 1565C FEFR16/1N% « 7
SER(GEFRTLCE N » R R SYAAI 20T » FHAEZ(20 mL)% A
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fE&AE65C NIIEV2/NEF - BB RIERGY) 28l 22R » BEZR
HRKA00 mL)FEEEERY) - F/KjgHADCM (2x100 mL)=ZHY » #&0f 2
ARG H/K(50 mL) K BE/K(50 mL)%e ik H FE 12 &8 /K Nax SO Rz B « H 22
RUE AR - BT EHEYE FRERER 2T — BB A & A& 4
- EX10g(HYE  BEB) -

LCMS: (J57AE) 451.8 (M™+H) » $R7- Bl ZALEY) » 4997
(M*+H) » S 7-BEUR 2 (549, Rt. 3.78 min, 75.13% (Max) ©

[0281]
52
7-R-3-T B-3-ZE-5-(4-BEE)-8-F & 5-2,3,4,5- I G- 1,5-F FH EE T

1-Z &AW e 3-T £-3-Z5-5-(4- B FE)-7-H-8-F & &-2,3,4,5-1U &~

1,5-FEHEEL1- &Y

N o, %
Br N |

L
EOC T » | 7-38-3-T £-3-2 Be-5-(4-7 4 BL)-8-H & £k-2,3,4,5-10
H-1,5-F RN K 3-T B-3- L F-5-(4-F 4 5)-7-1-8-FH 5 5k-2,3,4,5-
PUE-1,5-ZEHES L 2 RS (FRIYS51 5 10 g » 26.6 mmol)JATHF (100
mL) K 7K(60 mL)H 2 B IR IR BB S8 (81 g » 26.6 mmol) °
FiS RERGYAEZ R T BHE16/NE - RIETRGFEMTLCE DR » &
A1 i 40 - U L B R & ) H A EtOAc (2x200 mL)ZEHUE R © F7K(100
mL) & B/K(100 mL) k& 0F 2 AHE - &K KNa, SO 4z B B2 RAF -

102
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F&HIsolera B @M OB EER - 15% EtOAC/PE 5 WWEE : 230-400 B )&i({LFT
FHYE - FEREELEY) - BR  54% (7T g HEER) -

LCMS: ((57AE) 486.0 (M™+2) - HR7-BHRZ{b&?) - K&532.0
(M*+H) » B 7-BREL > {E&%7, Rt. 2.87 min, 91.53% (Max) -

[0282]
FEYS3
3-TE:-3-ZE-5-4-FFE)-8-BE-7-(F i £)-2,3,4,5- 1R -1,5-F F
EF1L,1-Z K1Y

o.f
HO:C[S>C/\
ii? N

¢

LR T [|7-0]-3-T B-3- L F-5-(4-m A 5)-8-H | A-2,3,4,5- 10
A-1.5-FHEREL - S f3-T B-3- 2 E-5-(4-F AR E)-7-1#-8-H
A55-2,3,45-THG-1,5- K HEFELI- S BEY(FREYS2 ;3
g > 6.2 mmol)JADMF (16 mL)d 7 B #E7FK FARI0mR (CH BE#R(2.1 g » 31
mmol) - Hi K EREGYE6SC T RFFE16/N o IESTR(FE R TLCE AN
%> BKIERSYAAIE =8 HAKQS mL)ZR - HEtOAc (2x50 mL)
FHUKIE - BEREE0 2 HEER /K20 mL)%EHK » &K NaxSOLFZ 1
HEZRYE - #5hlsoleraB @M OBRER] - 10% EtOAc/PE ; WFE © 230-
400 EN@LAT S HYIE » FEFEELLEY - EXR 1 77% (2.13 g HREE
AS) °

"H NMR (400 MHz, DMSO-dy): & 10.49 (s, 1H), 7.28 (s, 1H), 7.06-
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6.96 (m, 4H), 6.61 (s, 1H), 3.62 (bs, 2H), 3.21 (s, 2H), 2.17 (s, 3H), 1.61-
1.25 (m, 4H), 1.20-1.01 (m, 4H), 0.81-0.74 (m, 6H) - LCMS: (5i£A)
438.1 (M*+H), Rt. 2.78 min, 87.79% (Max) ©

[0283]
R #54
2-(3-T E-3-25-5-(4-BEE)-7- (P E)-1,1- &M T 5-2,3,4,5-00%,
-1,5-%#@%@"%1-8-%)%%)2@%31“%

S o B¢
IEE ><f

.

¢
[F)3-T BE-3- 7 H-5-(4-F ) -8- 5 AL -7-(FH iR ££)-2,3,4,5-TU &-1,5-
HHBEE T, - S/ (F %53 5 0.3 g 0.68 mmol)JADMF (10 mL)
d 7 I R AIK2CO5 (0.19 g2 0.14 mmo) R ZFEE=TE(0.2 g
1.03 mmol) - H¥ K EESYE80°C ThnE16/N\i% - KIESER(FEHTLC
EADR - R’ ER YR K 2HI7K(10 mL)#5#E H FHEtOAc (2x20 mL)ZE
HUKRE - #& 0 2 AR R EKQ20 mL)JEHk - &M/KNa SO 2k H 522
JedE o FEIsolera B @M OB HEER] © 20% EtOAC/PE ; W IE : 230-400H)
ALPTEHYE  SEIEELEY - BEXR 97% (037 ¢ HEMEE) -
"H NMR (400 MHz, DMSO-dq): & 7.16 (s, 1H), 7.11-7.08 (m, 4H),
6.63 (s, 1H), 4.79 (s, 2H), 3.78 (bs, 2H), 3.26 (s, 2H), 2.18 (s, 3H), 1.44
(s, 9H), 1.43-1.35 (m, 4H), 1.15-0.95 (m, 4H), 0.78-0.72 (m, 6H) - LCMS:

(/7AB) 496.1 (M"-'Bu+H), Rt. 2.96 min, 97.24% (Max) -
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[0284])
Gl EEEE
(8)-2-((3-T &-3-Z%-5-(4-BHEE)-T-(FHE)-1,1- QBT 5-2,3,4,5-
VO - 1,5- 5 3 HEEUT-8- 2 S 2 Z BB = T B R (R)-2-(3- T H-3-Z.%-
5-(4-BIEE)-T-(FHE)-1,1- ZEMETH-2,3,4,5- W0 1,5- % F B EIT-8-
)85 ZBES T

Ao 3 Ao
-"/_,./
P P

P P

FEMH ZMESFC(TED 7 BEINH IE2-((3- T B-3- L B-5-(4-F K B)-
7-(FHBR£)-1,1- E BT 55-2,3,4,5-PUG-1,5- 5K H EFIE-8-F R H) L
F=TH(FEY54 5270 mg > 0.49 mmol) Z PfEE L EERS - £40C T
HZREYVIE - S50 EIER LRGBS A H E Bk
FERG2 - WIEHILRER C @HHR BRI - WHARGOT2E—F&
e & 1L e LU —F &lifb - FIARHCL (1.5 N> pH~)EE(LFTIE SR 2 FEaR
Y) > HHEtOAc (3x5 mL)ZHUKE o K& 6F 2 A g 7K(10 mL) & B K
(10 mL )%k H & fit /K Na,SO.5Z E « R A EEN 7 B8 HAF40C T EZER
46 0 FENRE L EY) 2 &4t 2 HRiERE -

Wi FEFEAS] C R 1 37% (100 mg o [ @E ) - 'TH NMR (400
MHz, DMSO-ds): & 7.15 (s, 1H), 7.08-7.06 (m, 4H), 6.61 (s, 1H), 4.78 (s,
2H), 3.69 (bs, 2H), 3.25 (s, 2H), 2.17 (s, 3H), 1.44 (s, 9H), 1.42-1.35 (m,
4H), 1.20-1.10 (m, 4H), 0.75-0.70 (m, 6H) - LCMS: (}5;%£D) 496.1 (M*-
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‘Bu+H), Rt. 4.26 min, 98.69% (Max) - $E¥SFC: (/M) Rt. 3.4 min,
99.16% (Max) «

B EAE2 0 BEXR 1 37% (100 mg - HE@EAR) - '"H NMR (400
MHz, DMSO-ds): & 7.15 (s, 1H), 7.08-7.06 (m, 4H), 6.61 (s, 1H), 4.78 (s,
2H), 3.69 (bs, 2H), 3.25 (s, 2H), 2.17 (s, 3H), 1.44 (s, 9H), 1.42-1.35 (m,
4H), 1.20-1.10 (m, 4H), 0.75-0.69 (m, 6H) - LCMS: (J53£D) 496.1 (M*-
‘Bu+H), Rt. 4.26 min, 92.55% (Max) - B2 HESFC (F773£M) Rt. 3.9 min,
91.88% (Max) «

[0285]
P56
7-3R-3- T 5-3-Z5-8- G E-5- 5 5-2,3,4,5- UG -1,5-F FHBEEFIEL,1-—

S .
_ Osdl
poel

FEOC T » 7353 T Hh-3- 2 Bh-8-FT H-5- 3 52,3 4,5- 10 G- 1,5
FEEEITL,1- A (1.0 g > 2 mmol)AE/KDME (15 mL) s BHEE R
RN ALH(G0%F B T) (0.09 mg > 2.40 mmol) » FL R HER &)
JEPE105Y 48 - % - BB J52(0.4 mL » 6 mmol)FRANE R IER &P H
R T MRS Y3056 « RIESSREEMTLCEIN% » K RIERS Y
FAK A AIE9 7K (2 mL)4OR LK B FIEtOAC (2x10 mL)ZERY « & ff 27
BEGAIK(15 mL) ~ BK(15 mL)ZENE » G048 /KNas SO 871 FL 278 M 4 -
R SR B S T — S BRI RS (4L - BB ¢ 96% (900
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mg > fHYIE > FREBARER) -

'"H NMR (400 MHz, DMSO-dy): 8 7.45 (s, 1H), 7.26 (t, J = 8.0 Hz,
2H), 7.18 - 7.16 (m, 1H), 7.06 - 7.04 (m, 2H), 6.93 (t, J = 7.2 Hz, 1H),
3.93 (s, 3H), 3.70 - 3.61 (m, 2H), 3.10 (s, 2H), 1.51 - 0.90 (m, 8H), 0.80
- 0.72 (m, 6H) - LCMS: (57EA) 468.1 (M+2), Rt. 3.21 min, 96.82%
(Max) o

[0286]
edEiky/y)
3-T E-3-2,2-8-RE-7-(FF Bl B)-5-K 5-2,3,4,5-V0 &-1,5-78 F B & P

L1- &4t )
OsJ
pee=a

FEZERT > m7-8-3-T B-3-2 F-8-H & £-5-78 H-2,3,4,5-10 &~
1,5-F HBEEIEL, -~ E/(F Y56 5 0.9 g 1.90 mmol)jA it /KDMF
(15 mL)H 2 B HEEE RIARIAR (CHH B2 8/(687 mg > 9.5 mmol) » H K2 JE
SREYAIE60C TEHEI6/NE « KIEFZK(FEHMLCMSE N » R IEREG
PIR 7K 2 BY7K(2 mL) A Lk 7Kg - EtOAce (2x10 mL)ZHL - &G 2 H
Mg AK(15 mL) ~ BE/K(15 mL)ZEHE > &84MKNa,SOLRZ e H 22 B4 -
# solera&E fE @ Hr(OAEET] - 10-15% EtOAc/PE : BB : 230-400 B)4%f
EFTSHEYE - BEIEELEY) - BER * 93% (750 mg » REFEEER) -

'"H NMR (400 MHz, DMSO-ds): & 7.16 - 7.12 (m, 3H), 6.85 - 6.83

(m, 2H), 6.71 (t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 3.74 - 3.61 (m, 2H), 3.12
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(s, 2H), 2.13 (s, 3H), 1.70 - 1.08 (m, 8H), 0.80 - 0.74 (m, 6H) - UPLC:
(57£A) 420.5 (M+H), Rt. 1.86 min, 91.84% (Max) «

[0287])
T ¥S8
5-(4-REE)-3-T H-3-Z 5-8-RE-7-(FH#i £)-2,3,4,5- U G- 1,5-F F I
FIEL1-ZSAEY

O
O\ i
? N

Br

FEOCTT » [A)3-TT £&-3-2 F-8- ¥R AL-7- (BB £5)-5-78£6-2,3,4,5-TU & -
1,5-F HEEEL - ST RAY57 5 2.0 g 4.77 mmol)JADMF (20
mL)d 2 BRI S o R IINR AT g e (1.0 g 0 5.72 mmol) - H
R ER G =R N R U/NG - IESERGE M TLCE MR » K 5 JE
SEEYIEA K ARIZK(50 mL) H ¥ 7K€ FHEtOAc (2x50 mL)ZEHY - H 22
Y5 1 EL o B #5 Alsolera®E AL @ AT (A BRI - 10-15% EtOAc/PE ; WEE :
230-400 EH#(LFEHYE - BEEE(LEY - BEXR 1 57% (1.35 g K
HEER) -

TH NMR (400 MHz, DMSO-d;): § 10.66 (s, 1H), 7.40-7.20 (m, 3H),
6.95-6.68 (m, 3H), 3.80-3.50 (m, 2H), 3.25-3.15 (m, 2H), 2.23 (s, 3H),
1.70-1.42 (m, 2H), 1.42-1.25 (m, 2H), 1.25-1.00 (m, 4H), 0.92-0.68 (m,
6H) - LCMS: (/5;£E) 497.9 (M*+H), Rt. 3.16 min, 90.35% (Max) ©

[0288]
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159
3-T H-3-Z - 8- -5-(4-F S HH)-7-(F B )-2,3,4,5- T & 1,5-3 3¢
BEEIT 1, 1- =S

O
O\ '
? N

N

£ R T 0 [E5-(4-0R R A)-3-T A&-3-24 A-8-E A-T-(H B AD)-
2,3,4,5-T0 G-1,5-% 3 8 &, F1,1-= & L (b B 9585 1.35 g 2.71
mmol)ADMF (10 mL) ™ 2 ##£ 750K R s 2 2 H B2 89312 mg -
13.55 mmol) & CuBr (39 mg > 0.27 mmol) > A ¥ K ERESWIL120C T
FEA8/INEY o [ ESER(FEHLCMSEEAN % » AMHCL (1.5 N » 10 mL)%
[y R e H A K#RE(10 mL) - FEtOAc (2x50 mL)ZEHUKE - K& fF
ZAMEAKQ20 mL) K EI7K(20 mL)5E ik H 48 /K Na SOz - HZE IR
YA R ER > H#s HlsoleraE M @M (ARER - 20% EtOAC/PE ; W& : 230-
400 ENFALATSHYE - FEEELEY) - BEX : 68% (825 mg» KHE
[E3S) ©

"H NMR (400 MHz, DMSO-ds): § 10.32 (s, 1H), 7.25 (s, 1H), 7.02
(d, J=11.6 Hz, 2H), 6.84 (d, J = 12.0 Hz, 2H), 6.49 (s, 1H), 3.71 (s, 3H),
3.68-3.52 (m, 2H), 3.26-3.18 (m, 2H), 2.11 (s, 3H), 1.60-1.43 (m, 1H),
1.43-1.28 (m, 3H), 1.20-0.95 (m, 4H), 0.82-0.65 (m, 6H) - LCMS: (/3£
E) 450.0 (M*+H), Rt. 3.013 min, 93.75% (Max) - HPLC: (/5;£B) Rt. 5.59

min, 96.74% (Max) °
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[0289]
160
(S)-3-T &-3-Z B-8-FE-5-(4-H K F &)-7-(H #i £)-2,3,4,5- 00 F-1,5-
EHERWLI-Z&EYWRR)-3-T &-3-Z5-8-BE-5-4-H&FE)-7-
(RHE)-2,3,4,5-T0RK-1,5-FHERF1,1- &Y

O‘\: p O‘\: /9

HO S HO S —
DT L
SR

HEHHEMSFCRES(TEQ) /r BEIN A IE3- T #-3- £ £ -8-FL A-5-(4-
H A AR E)-T-(H B 5)-2,3,4,5- U -1, 5- PR 1, 1- S8 (E¥)(0.6 g
1.33 mmol) 2 fIEH L EIERS - (£40C THEZEREVE - F— 58 HIE
PR ERRS 1 H 58 R By ¥ ER B RS2 - WTEH L RER 2 EH
SHRE R R AIHT -

BIMLEBEAR] R 1 48% (290 mg o (I EE ) o 'H NMR (400
MHz, DMSO-dy): 8 10.32 (s, 1H), 7.25 (s, 1H), 7.02 (d, J = 8.8 Hz, 2H),
6.85 (d, J = 9.2 Hz, 2H), 6.49 (s, 1H), 3.71 (s, 3H), 3.70-3.50 (m, 2H),
3.22 (s, 2H), 2.12 (s, 3H), 1.60-1.45 (m, 1H), 1.45-1.26 (m, 3H), 1.18-
0.93 (m, 4H), 0.77-0.69 (m, 6H) - EMSFC (/£2Q) Rt. 2.13 min,
99.89% (Max) o

B RERS2  ER D 48% (311 mg - KA EERS) - 'H NMR (400
MHz, DMSO-dgs): 6 10.31 (s, 1H), 7.25 (d, J = 1.6 Hz, 1H), 7.02 (d, J =

10.8 Hz, 2H), 6.84 (d, J = 12.4 Hz, 2H), 6.49 (s, 1H), 3.71 (d, J = 1.6 Hz,
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3H), 3.60-3.52 (m, 2H), 3.26-3.22 (m, 2H), 2.11 (s, 3H), 1.65-1.48 (m,
1H), 1.48-1.30 (m, 3H), 1.22-0.93 (m, 4H), 0.77-0.69 (m, 6H) - LCMS:
(43%£E) 450.0 (M*+H), Rt. 3.02 min, 94.90% (Max) - ¥ MSFC (/&
Q) Rt. 3.04 min, 99.79% (Max)

[0290]
P61
2-(3-T&E-3-Z&-5-4-BEXE)-7- (B E)-1,1- Z S T 5-2,3,4,5-1
&-1,5-FHESL-8-B)EH) ZBE=TE

o 0.0
? N

o

N

[F]3-T Ak-3- 2 B-8-F% E-5-(4-H | 7R A)-7-(FH B £5)-2,3,4,5-0 -
1,5-FHEE L, 1- =S/ (FRI59 5 100 mg > 0.22 mmol)JADMF (3
mL) 2 18 HEE R AR IR BL $7 (65 mg > 0.33 mmol) IR LB =T B
(61.2 mg > 0.44 mmol) » HfFKIERSYAETOC TMEL2/NE o ZFE5ERL
(GGEFRTLCE AN » AMHCL (1.5 N > 2 mL)/Z S R &) H R KM (S
mL) o KK FHEtOAc (2x5 mL)ZHY » & fF < A& HK(S mL) KK
(5 mL)ZEk - H& MK NaSO.fZ)E o A HRED 788 H EZER4E - #5
Isolera& fE @ Hr A EER] : 10-15% MeOH/DCM ; W : 230-400 B)4di L
ISy E - BEIEELEY - BER 130 mg (HWE - RiaREER) -

TH NMR (400 MHz, DMSO-ds): & 7.13-7.11 (m, 3H), 6.89 (d, J =

9.2 Hz, 2H), 6.48 (s, 1H), 4.75 (s, 2H), 3.73 (s, 3H), 3.69 (bs, 2H), 3.28
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(s, 2H), 2.15 (s, 3H), 1.46 (s, 9H), 1.42-1.32 (m, 4H), 1.27-1.01 (m, 4H),
0.75 (t, J = 6.8 Hz, 3H), 0.70 (t, / = 7.2 Hz, 3H) - LCMS: (53%£E) 564.1
(M*+H), Rt. 3.34 min, 90.35% (Max) -
[0291])

R #562

2-(3-T E-3-2.5-5-(4-BER)-7- (P £)-1,1- &M T 5-2,3,4,5-00%,
-1L,5-FHEEIY-8-B)EE)Z B F I R2-(3-T &-3-2&-5-4-FER
B)-7-(FHE)-1,1-Z &8 T 5-2,3,4,5-T0 6 1,5- 5 FH B & IP-8-5) § )

ZE R
£ 5 fo
~0 O >C/\ ~0 O >C/\
X1, XL

. O . O

HO N

FE-78CF » [m2-((3-T B-3- L A-5-(4-H & A E)-7T-(F i &)-1,1- =
AT AE-2,3,4,5-TUS-1,5- A HERE-8-B)EA LEFE =T BMHEY
61 : 130 mg > 0.23 mmol) A FHZ(3 mL)F Z B FIE R T A IIBBrs (1 ML
DCMH » 0.34 mL » 0.34 mmol) - H&RIERESYHE-10TC NHEFE6/NET -
IESER(GEMTLC R LCMSE AN E » FIHFEE(2 mL)Z R IEEEY) HE
ZERYE o TR 2RI T LR 7K(S mL)EAEtOAc(S mL) 2 [ - K7K/g
FEtOAc (2x5 mL)ZH! » H K &0f 2 A e MK mL) KE/K(S mL)sE
R o KA TRED o &8 K Na SOz R - w8 H A2 R4 - BEIEELLEY
ZoRe) o ER 110 mg (HWE - fREfE#) - LCMS: (J7AE) 508.0
(M*+H), Rt. 2.88 min, 66.09% (Max)ER{ESA » £522.0 (M*+H), Rt.

oy
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3.14 min, 27.57%FE~EEYIB -
[0292]

163

(S)-2-(3-T £-3-Z #-5-(4-BH & F &)-7-(F Hil £)-1,1-= & B T &-
2,3,4,5-0-1,5-FFHEFIF-8-F)RE) LB E =T B & (R)-2-(3-T &-
3-ZE-5-(4-FHEEE)-7-(FME)-1,1- “ S M T5-2,3,4,5-00%-1,5-FFHF
I - 8- %)ﬁ%)Z«M%—Tﬁﬁ

N g

S I o X >U\/o \
J@O/\/\ R

o @

o, o,

13- T H6-3-7, Ho-8-¥8 £-5-(4-H & 7 b)-7- (B i ££)-2,3,4,5-P0 & -
15-ZR R - S LY 2 B RER] (FE%60 5 100 mg » 0.22
mmol) 2 ACN (3 mL)F1 Z B #7R FIRIIK2CO5 (61.2 mg » 0.44 mmol) -
fEZAE0C NREBINIM2- AL S ="TEi(65 mg > 0.33 mmol) HFE70C T
BHE16/N o EESER(GEMTLCE AN % » AHARHCL (1.5 N » 2 mL)JZE R &2
ERGY) - FZKIEE(S mL) - FEtOAc (2x20 mL)ZHUKE - B & 6F
Z ARG AK(S mL) REEKEIRG mL)JEHk - 7 a7 48 57K Na SO,
HoER o B H EZE RS - |SENEELEY - RITESHYEREER 2
T2 BR i A & AT Ao i — 20 4L -

[0293]) EEMHFEREFF > LA100 mgZ G460 2 ¥ B AEFG2 Ryl
MYBIESEBELEY B RG22 o 75 Mlsolera® L& T BEA
15% EtOAc/PE ; Y2 * 230-400 B)@EFTBHYE - BEIEBEEY -
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HMLRER] - ER 140 mg (HYE - IKEEGEFR) - TH NMR (400
MHz, DMSO-ds): 6 7.13-7.11 (m, 3H), 6.89 (d, J = 9.2 Hz, 2H), 6.48 (s,
1H),4.75 (s, 2H), 3.73 (s, 3H), 3.70-3.55 (m, 2H), 3.30-3.20 (m, 2H), 2.12
(s, 3H), 1.50-1.30 (m, 13H), 1.15-0.95 (m, 4H), 0.80-0.65 (m, 6H) o
LCMS: (/57£E) 508.0 (M*+H-56), Rt. 3.35 min, 94.64% (Max) -

HIRLRAERS2 ¢ ER C 80% (100 mg > JREHEMEAS) - 'TH NMR (400
MHz, DMSO-ds): & 7.12 (d, J = 6.4 Hz, 3H), 6.89 (d, J = 9.2 Hz, 2H),
6.48 (s, 1H), 4.75 (s, 2H), 3.80-3.60 (m, 5H), 3.30-3.20 (m, 2H), 2.11 (s,
3H), 1.52-1.30 (m, 13H), 1.20-1.10 (m, 2H), 1.10-0.98 (m, 2H), 0.76-0.68
(m, 6H) - LCMS: (5 AI) 508.0 (M"™+H-56), Rt. 2.91 min, 97.23%
(Max) o

[0294] Rl ARG 2 @AERE B RAIHY -

[0295]
BHI1
2-((3,3- =T &-7-(ZH g E)-1,1- & Bl T 5-5-F -2,3,4,5- K- 1,5-F
HIERY-8-B)FE) LB,

o\\,(?

gese=e
S

FEOC T > [2-((3,3-22 T B&-7-(Z B Rg B)-1,1- s i 1 & 5- 2R -
2,3,4,5-0g-1,5-FKHEFME-8-F) A HE) L HES(F RT3 5 0.14 g » 0.27
mmol)Ft1,4- IS e KoK 2R EY)(5S mL > 4: 1) ZEE RTINS S
#4(23 mg > 0.54 mmol) » A RIEREWILZR THE4/NT o« KIEEK
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GEMTLCEHDE - K IER S AMHCE (1.5 N » pH~4)E& (b H R K&
FAEtOAc (2x15 mL)ZEHL » & 0f 2 A B FE/K(S5 mL)%HK » &K
Na,SO457 J& H B 12 B 722 )R 45 - #& Milsolera™® & H(A B &l © 2%
MeOH/DCM - A7 B : 230-400 ENSALFSHYE » SEEE(LEY - B
R :20% (27 mg - KHEBERR)

TH-NMR (400 MHz, DMSO-dy): § 13.13 (s, 1H), 7.22 (t, J = 7.6 Hz,
2H), 7.17 (s, 1H), 7.01 (d, J = 7.6 Hz, 2H), 6.86 (t, J = 7.2 Hz, 1H), 6.32
(s, 1H), 4.74 (s, 2H), 3.48 (s, 2H), 3.18 (s, 2H), 2.70 (s, 6H), 1.40-1.35
(m, 2H), 1.32-1.29 (m, 2H), 1.24-1.02 (m, 8H), 0.86-0.84 (m, 6H) -
LCMS: (53£C) 503.1 (M*+H), Rt. 3.02 min, 98.10% (Max) - HPLC: (5
7£B) Rt. 5.19 min, 98.05% (Max) -

[0296]
B2
2-((3,3-ZT F-5-(4-H &FH)-7-(FH E)-1,1- & @M T 5-2,3,4,5- VU & -
1,5-’2'1’5#[%%@"32-8-%)%%)24%

*’%}d

N

FEOC T > [F2-((3,3- 2T B-5-(4-H FOR B)-T-(FH B &)-1,1- sk
T 55-2,3,4,5-V0 - 1,5-5 JF W& E -8~ & k) £ Bk B B (P [E 76 £ 0.08
g 0.14 mmo)jt1,4-Z205 e KoK 2R &¥)(5 mL - 4: )i Z B FIF IR TR
E s Es#(43 mg > 1.01 mmol) - H N IEREYIAE =R MR 4N -

26 155 H(EEHRIEE)

C234039PA docx

109142852 FH YR A0202 1103102594-0



1877262

RIETER(FERTLCE AN E » R IER &Y ABHCE (1.5 N> pH~4)E (L
H 7Kg FHEtOAc (2x15 mL)ZEHL » & 0f < A e HE /K5 mL)%
W &K Na,SOLEZ R A BB 12 B 22 B 4E - i lsolera B L@ AR
2% MeOH/DCM » #/FE : 230-400 EDGE{EFTSHYE - SEEELEY) -
EER 1 44% (34 mg > JREEEFR) -

TH-NMR (400 MHz, DMSO-dy): § 7.16 (s, 1H), 7.12-7.06 (m, 2H),
6.87 (d, J = 8.8 Hz, 2H), 6.48 (s, 1H), 4.57 (bs, 2H), 3.72 (s, 3H), 3.64
(bs, 2H), 3.24 (s, 2H), 2.11 (s, 3H), 1.37-1.35 (m, 4H), 1.24-1.10 (m, 4H),
1.07-1.01 (m, 4H), 0.75 (t, J = 6.80 Hz, 6H) - LCMS: (5 £A) 535.9
(M*+H), Rt. 2.84 min, 95.86% (max) - HPLC: (75,£B) Rt. 6.18 min,
94.13% (Max)

[0297])
HHI3
2-((5-(4-RFEH)-3,3- 2T &-7-(F B &)-1,1-Z & 5 T £-2,3,4,5-10 &-
1,5-FHERIE-8-5)E5)Z %

HOJ\/:% ><\/<:

Br
{EOCT » [2-((5-(4- IR H)-3,3- 2T B-7-(H B &)- 1L 1- A M+
#-2,3,4,5-T0E-1,5-FR HEEIE-8- ) A A LB = T BR(FHEY7T - 150
mg > 0.23 mmol)JADCM (5 mL)H ZiRFHF R HAIITFA (0.5 mL) - HiF
RIgREVALE R FRA16/N - RIESER(GE HUPLCELAN R - S IE
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REEZERY - #EMAFHFAHPLC (F/AD) 4L HEYE > SFE-E
Eey) - BZR 52% (70 mg > JKEEREEE)
'H NMR (400 MHz, DMSO-dy): § 7.35 (d, J = 8.4 Hz, 2H), 7.19 (s,
1H), 6.88 (d, J = 7.6 Hz, 2H), 6.81 (s, 1H), 4.85 (s, 2H), 3.75 (s, 2H), 3.18
(s, 2H), 2.25 (s, 3H), 1.47-1.41 (m, 2H), 1.39-1.25 (m, 2H), 1.16-1.07 (m,
8H), 0.79 (t, J = 6.4 Hz, 6H) - LCMS: (};£A) 586.0 (M*+H), Rt. 3.03
min, 98.92% (max) - HPLC: (}5;£A) Rt. 6.52 min, 99.57% (Max)
[0298]
B o4
2-((3,3-Z T E-5-(4-REE)-7-(F i £)-1,1- = & B 7 5-2,3,4,5- 0 &--
1,5%#"%%@-8-%)%%)2@

O %

IIK

HO

2-((3,3- 2 T He-5-(4-FE A H)-7- (B R #6)-1,1- & 8 7 #£-2,3,4,5-
M &-1,5-7 3 1 R WE-8-F)&E A) L Bk HF Es(F H 9 5 100 mg ~ 0.19
mmol)j31,4- "5 f5E(7 mL)F 2 MR KRR IIE A AE#(23 mg - 0.57
mmol)F27K(3 mL)H Z7Eik » His R IER EYHE =R MR 16/NT - IE
SER(FELCMSEAN: - EZERENIERESY) - #MEHELHPLC (774
D)@ LA/ HEYE - FEEELEY - BEX 1 57% (56 mg > JKEEHE
AS) °

'H NMR (400 MHz, DMSO-ds): § 13.24 (s, 1H), 9.23 (s, 1H), 7.10
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(s, 1H), 7.04 (d, J = 8.4 Hz, 2H), 6.71 (d, J = 8.8 Hz, 2H), 6.39 (s, 1H),
4.70 (s, 2H), 3.62 (s, 2H), 3.28 (s, 2H), 2.07 (s, 3H), 1.39-1.35 (m, 4H),
1.11-1.00 (m, 8H), 0.77-0.74 (m, 6H) - LCMS: (};£A) 522.2 (M*+H),
Rt. 2.48 min, 97.27% (max) - HPLC: (J}£A) Rt. 5.47 min, 97.45%
(Max)

[0299]
BHIS
2-((3,3-Z= T H-5-(4-FEE)-7-(F Bt £)-1,1-Z & B 7 £6-2,3,4,5- 10 & -
1,5-FHEEIP-8-K)EE)Z#

O

nd

TEOC T » [E12-((3,3- 1 T H-5-(4- B E 2L 5)-7-(F B 2)-1,1- - S

FH-23,4,5-TE-1,5- 5 H A IT-8- ) 52 2B E = TR(FEYIIL

110 mg » 0.19 mmol)}ADCM (2.5 mL) e 2 JHHE i FZ BRI TFA (0.5

mL) > FLYE T HE R & 508 T RE 16/ o 7 1 52 B (B H TLCES 1)

% o YT SR &) BLEE i B B HPLC (7 SAD) 4l (6 AR (£ &
< BEHR 1 40% (40 mg o SR A EER) -

'"H NMR (400 MHz, DMSO-dq): & 13.28 (s, 1H), 7.57 (d, J = 8.6 Hz,

I

2H), 7.23 (s, 1H), 6.96-6.88 (m, 3H), 4.90 (s, 2H), 3.89 (s, 2H), 3.26 (s,
2H), 2.08 (s, 3H), 1.59-1.50 (m, 2H), 1.31-1.13 (m, 10H), 0.83-0.80 (m,
6H) - LCMS: (J5i%A) 530.9 (M*+H), Rt. 2.65 min, 99.68% (max) °
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HPLC: (}53%B) Rt. 5.75 min, 99.88% (Max)
[0300]
EHl6
2-(3,3- 2T &E-7-(FRE)-1,1- “E BT E-5--CRFE)FHE)-2,3,4,5-
VU -1,5- - BE S IP- 8- g)ﬁg)zm

J@i e
.

FiC

F12-((3,3-2 T Z-7-(H B &)-1,1- Sl 75 -5-(4-(Z @ H &) R 5)-
2,3,4,5-T0&-1,5-ZR FFHE RN -8-4) | A 2B HFR (T %716 : 60 mg > 0.1
mmol)A1,4- “IZ L7 (1 mL)H Z BEARF R IMETEALES.6 mg 0.2
mmol)Z 7K(0.3 mL) » H ¥ ZIERESWA{E =0/ T REE3 /N o fESE K (7E
HTLCEAN . - K REREYHAMHCL (1.5 N> 2 mLZR - & HEZE R
HR R ERY) 7 BORR K2 HYZK(S mL)EIEtOAc (5 mL).ZfH - FEtOAc (2x5
mL)ZEHUKE - A& 2 AR A KKS mL) HEE%HEKG mL)%k
W o RIS M KNa,SOLEZ 1 0 22 B 48 o #5 Hilsolera™ £t J& M7 (0% it
El : 13% MeOH/DCM : & [Z : 230-400 ED4{LFrEHYE - BEIEE
Gy - R 22% (13 mg » IREBER) -

"H NMR (400 MHz, DMSO-ds): § 7.48 (d, J = 8.8 Hz, 2H), 7.20 (s,
1H), 6.94-6.91 (m, 3H), 4.62 (s, 2H), 3.95-3.59 (bs, 2H), 3.24 (s, 2H),
2.29 (s, 3H), 1.62-1.44 (m, 2H), 1.33-1.12 (m, 10H), 0.83 (t, J = 7.2 Hz,
6H) « LCMS: (75 3£C) 574.1 (M*+H), Rt. 3.05 min, 97.54% (max) °
HPLC: (J53£B) Rt. 6.50 min, 96.80% (Max)
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[0301]
il
2-(B-T&-T-CHEE)-3-ZE-LI-Z | 8T &-5-F5-2,3,4,5- UK~
1,5-FFFBEE NP -8- E)ﬁE)Z@

: Ijgd
O

E12-((3- T H-7-( W B #6)-3- 2 - 1,1- S T 5-5-36 5£-2,3,4.5-
PO - 1,5-% 3 1 4 -8~ 4 ) 2 B B BS(H B 4919 10125 g 025
mmol) 4 1,4- I {5 oK 2SRAYI(5 mL » 4:1)f 2 BRI E S (b
#(0.032 g » 0.76 mmol) » FLIHZHER &I 508 TEHEL/INES © 2 HE5E R
(FEMTLCES AN » ISR S ARHCL (1.5 N » 2 mL)E Bk E A
BtOAc (210 mL)ZENY « ¥ & Bf 2 HHB K10 mL) ~ B/K(10 mL)¥%

Wk HLAE /K Na SO K - A B EHIHPLC (57&
AEEMBHYE » SEEEEEY - BER 45% (55 mg > JKH &
) °

TH-NMR (400 MHz, DMSO-dy): 8 7.20 (t, J = 8.0 Hz, 1H), 7.16 (s,
2H), 6.96 (d, J = 7.6 Hz, 2H), 6.82 (t,J = 7.2 Hz, 1H), 6.34 (s, 1H), 4.57
(s, 2H), 3.66 (bs, 2H), 3.16 (s, 2H), 2.71 (s, 6H), 1.55-1.53 (m, 1H), 1.43-
1.32 (m, 3H), 1.30-1.06 (m, 4H), 0.79-0.77 (m, 6H) - LCMS: (J}£A)
475.2 (M"+H), Rt. 2.66 min, 97.98% (Max), HPLC: (};£B) Rt. 4.63 min,

98.76% (Max) °

[0302]

26 160 H(EEHRIAE)

C234039PA docx

109142852 FH YR A0202 1103102594-0



1877262

BB

($)-2-((3-T B-7-(= R E)-3- Z -1, 1- S T - 5-36 2-2,3,4,5- LU 5,
1,53 3¢ HEEUIT-8- 1) . 25) Z B R (R)-2-((3- T B6-7-(= P e 2)-3- Z -
L1 @R T -5 2E-2,3,4,5- T4 -1, 5- - BRI 8-35) S 25) 2 B

O\\ 9 O\\ 4

] O O
S 5
U N P
\T N — \l\lj

N

O O

Fo 8 ZMSFCOT AN 7 BEANEE2-((3- T B-7-(H fr &)-3- £ £-
L1-Z i B-5- A-2,3,4,5-TUE-1,5- K H E R E-8-B) & &) L f&(55
mg > 0.11 mmol) Z FIFEHILRIER - f£40C T EZEREYE - F— a8k
(e BT SR AR RS | H55 A B My B Y YL SRR AG 2 - WofE L AR AT
Z SEETHRE Ry R FIHY -

PR ER 0 29% (16 mg » HEEEE) - 'TH NMR (400 MHz,
DMSO-ds): § 7.20 (t, J = 7.2 Hz, 1H), 7.16 (s, 2H), 6.97 (d, J = 8.0 Hz,
2H), 6.83 (t, J = 6.8 Hz, 1H), 6.34 (s, 1H), 4.63 (s, 2H), 3.67 (bs, 2H),
3.17 (s, 2H), 2.71 (s, 6H), 1.53-1.42 (m, 1H), 1.37-1.24 (m, 3H), 1.13-
1.02 (m, 4H), 0.75 (t, J = 7.20 Hz, 6H) - LCMS: (}3£A) 475.2 (M*+H),
Rt. 2.64 min, 96.04% (Max) - HPLC: (/5 %5B) Rt. 4.65 min, 94.8%
(Max) - B EM:SFC (/5.£G) Rt. 5.36 min, 100% (Max) °

FIML RS2  ER 1 29% (17 mg > HEEER) - 'THNMR (400 MHz,
DMSO-ds): § 7.20 (t, J = 8.4 Hz, 1H), 7.16 (s, 2H), 6.96 (d, J = 7.6 Hz,
2H), 6.82 (t, J = 7.2 Hz, 1H), 6.34 (s, 1H), 4.58 (s, 2H), 3.67 (bs, 2H),

3.17 (s, 2H), 2.71 (s, 6H), 1.56-1.29 (m, 4H), 1.24-1.08 (m, 4H), 0.75 (t,
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J =8.00 Hz, 6H) - LCMS: (J53£A) 475.3 (M*+H), Rt. 2.64 min, 96.26%
(Max) - HPLC: (}53£B) Rt. 4.65 min, 94.31% (Max) - B2 M4 : (5
:G) Rt. 6.25 min, 97.26% (Max) ©

[0303]
BEHI10
2-(3,3- =T &-7-8-1,1- — &/ F5-5- K 5-2,3,4,5- 10 -1,5-F FHIEFRI

-8-EHEE) L )
O O
M o s

B12-((3,3- 2 T H-7-5-1,1- " Gk T 5-5-55-2.3,4,5-P05-1,5-FE 3
BEEIE-8-A) | ) LB HBR(F P27 5 0.16 g » 0.32 mmol)jjt1,4-_IE 5%
KoK Z\EEY(S mL - 4: D) 2 BB R PRI EEE#(0.04 g 096
mmol) » H & KR & YIE 208 N EF2/N o K IESERGE HTLCEL AN
& » M RIERGYAMHCL (1.5 N> 2 mL)§{E H#7K/EHEtOAc (2x10
mL)ZEHY - & fF Z A WER oy FHZK(10 mL) BB /K(10 mL)ZE ik - 4 ek
Na,SO.Ez e HFE & A2 R4 - FMBEHMHPLC (EAMHALHYE - &
FIEBEEY) - BER  33% (51 mg > JKEH EEHR)

TH-NMR (400 MHz, DMSO-ds): § 7.45 (d, J = 8.8 Hz, 1H), 7.29 (t,
J =17.6 Hz, 2H), 7.12 (d, J = 7.6 Hz, 2H), 6.98 (t, J = 6.8 Hz, 1H), 6.76
(d, J = 12.8 Hz, 1H), 4.85 (s, 2H), 3.73 (bs, 2H), 3.25 (s, 2H), 1.40-1.29
(m, 4H), 1.10-1.00 (m, 8H), 0.74 (t, J = 6.40 Hz, 6H) - LCMS: (}i£A)

478.2 (M"+H), Rt. 3.03 min, 99.01% (Max), HPLC: (}5;£B) Rt. 6.18 min,
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98.41% (Max)
[0304]
BEH11
2-(3,3- =T &-7-8E-1,1- —EBEFE-5- K E-2,3,4,5-T0R-1,5-FHES

IE-8-E)FE) L
O e} 9
M _o S
HO

EOCT » [\2-((3,3-ZT B-7-8E-1,1- A B-5-F E-2,3.4,5-
PUE-1,5-FHERE-8- )AL ME =T B(FRI30 ;85 mg > 0.15
mmol)JADCM (2 mL)H Z 8 A K H /R IITFA (0.12 mL > 1.5 mmol) » A
R RAL 2 R N RO/ o IESERGE MTLCE DR - A2 R4 K JE
ReEY) BT 7 Boh K2 BY7K(S mL)BEtOAc (5 mL) Z[H - AEtOAc
(2x5 mL)Z UK g B K2 HY7K(S mL) K BE7K (S mL) Rk & 6f < At -
HHEER 57 & 7K Na, SOLRZ I H E 72 B 45 - #5 i Isolera & M @ Hr CA BRI ¢
9%HE/DCM 5 BB 1 230-400 B) &L HEYE - BEIEELLEY - B
:27% (21 mg > HEREFE) -

'"H NMR (400 MHz, DMSO-dy): § 7.45 (s, 1H), 7.33-7.27 (m, 3H),

I

1]

7.11 (d, J = 7.6 Hz, 2H), 6.99 (t, J = 6.8 Hz, 1H), 4.98 (s, 2H), 3.52 (bs,
2H), 3.42 (s, 2H), 1.45-1.30 (m, 4H), 1.21-0.95 (m, 8H), 0.74 (t, J = 6.4
Hz, 6H) - LCMS: (/;£A) 483.2 (M*-H), Rt. 2.91 min, 94.28% (max)
HPLC: (J53£B) Rt. 6.10 min, 97.36% (Max)

[0305]
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H'HI12
2-((3-T &-3-2&-7-&-1,1- “ S B T &-5-F 5-2,3,4,5-0UG-1,5-FH &
FIP-8-F)EE) LK

£O0C T o [m2-(3-T £-3-4 E-T-m-1,1-2 F HE T B-5-5F A
2,3,4,5-T0E-1,5-F H R E-8-B)EF) LS = T Ba(FEY)38 5 0.56
g> 1.10 mmo)ADCM (5 mL)H Z 1 # & &K + 7/ JITFA (3.36 mL > 6
vol) - HiRt R IR & WAL 200 T3 /NE - RIESER(FE R TLCE D% -
HZEERGBRIEREY - FERBEFERHPLC (FED)M{EFEHEYE - 57
RRELEY - EFR : 10% (50 mg » WHERES) -

TH-NMR (400 MHz, DMSO-ds): & 7.44 (d, J = 8.8 Hz, 1H), 7.27 (t,

J =7.6 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 6.97-6.95 (m, 1H), 6.79 (d, J =
12.4 Hz, 1H), 4.77 (s, 2H), 3.73 (s, 2H), 3.29 (s, 2H), 1.51-1.32 (m, 4H),
1.24-0.99 (m, 4H), 0.73 (t, J = 6.00 Hz, 6H) - LCMS: (753£A) 450.1
(M*+H), Rt. 2.53 min, 96.04% (Max) - HPLC: (//AB) Rt. 5.61 min,

98.15% (Max) °

[0306]
B'H13
2-((3,3- 2T &-7-8&-1,1- " ST &-5-F5-2,3,4,5- TR 1,5-F FH EFRIF
-8-F)&EH) LK
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E o O¢
Cl N

E2-((3,3-2 T £-7-F-1,1-— S B F EL-5-F F-2,3,4,5-PU&G-1,5- 3
HEEERE-8- )& E) LW HEE(FEP)46 5 449 mg > 0.88 mmol)ji1,4-—-
EEE(3:1 > 4 mL)Hp Z#BHERFARINEE#H (112 mg > 2.65 mmol)A7K
(1.34 mL)F 25K » B RIERESYIEER T RA3/NT  KIESEKGE
TLCEADZ - K SRS HMHCI(1.5 N » 2 mL)Z H EZR4E -
i’ FTER 2 R ek 0 Bo it /K2 By 7K (10 mL) BIEtOAc (10 mL) Z ff « H
EtOAc (2x8 mL)ZHU/Kfg - # & 6f 2 A g K42 H7K(10 mL) k& 8K
(10 mL)%c ok HBE 1% 48 fi 7K Na, SO 520k - A2 R4 A 1A 70 H#EhIsolera
ETEEHTCFEER] © 20% EtOAC/PE 5 /82 : 230-400 H) & LB HYIE -
BEZEEEY) - ER : 57% (252 mg » KHEEER) -

TH NMR (400 MHz, DMSO-ds): § 13.27 (s, 1H), 7.38 (s, 1H), 7.29
(t, J = 7.6 Hz, 2H), 7.11 (d, J = 7.6 Hz, 2H), 6.99-6.96 (m, 2H), 4.89 (s,
2H), 3.69 (bs, 2H), 3.34 (s, 2H), 1.40-1.30 (m, 4H), 1.27-1.08 (m, 8H),
1.00-0.75 (m, 6H) - LCMS: (5 £A) 494.2 (M*), 496.2 (M*+2) Rt. 3.04
min, 95.69% (max) - HPLC: (J5;45B) Rt. 6.38 min, 96.63% (Max) ©

[0307]

HH14
2-(3-T &-3-Z&-5-(4-BFE)-7-(FHi E)-1, - —& @ T 5-2,3,4,5-1UK
-1,5- I EEI-8-B) S E) LB
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0 0, O
S
? N

.

/

FEOC T > [m2-((3-T Z&-3-LE-5-(4-8 R 2)-7-(H i £)-1,1- S i
FE-2,3,45-UE-1,5-FHBEER-8-E) AL LHME =T BR(TEYS4
0.1 g 0.18 mmo)ADCM (4 mL)™F Z7F K FIARATFA (1 mL) » H K2 fE
BEVAEE IR TREEI/NE o IESERGERTLCEADE » KR IERESY)
KA EYZK(10 mL) 78 B /K g FIDCM (2x5 mL)ZEHY © & ff 25 /&
F7K(2x5 mL) K EE/K(5 mL)5EH - & /KNa,SOLFZ R H H 2284 - #5H
IsoleraE /@A REER - 90% EtOAc/ PE 5 W : 230-400 H )& {LFT 5
HYE - HREMEELHPLC(OAB)HALATER 2B - SRIEEL
V) - R 43% (39 mg - HEMBERR) -

"H NMR (400 MHz, DMSO-de): 8 7.16 (s, 1H), 7.12-7.04 (m, 4H),
6.64 (s, 1H), 4.54 (s, 2H), 3.64 (bs, 2H), 3.24 (s, 2H), 2.18 (s, 3H), 1.58-
1.45 (m, 1H), 1.38-1.31 (m, 3H), 1.18-0.95 (m, 4H), 0.78-0.72 (m, 6H) -
LCMS: (5£D) 496.2 (M*+H), Rt. 2.56 min, 98.23% (max) - HPLC: (5
7£A) Rt. 5.40 min, 98.70% (Max) ©

[0308]
BEH15k16
(S)-2-(3-T £&-3-ZF-5-(4-B K H)-7-(F HiL H)-1,1- " S BT 5-2,3,4,5-
VO - 1,5-5 H B S -8-55) & &) S B S (R)-2-((3-T F-3-Z&-5-(4-FF
B)-7-(F R E)-1,1- S8 F5-2,3,4,5-TU&-1,5-F H EHIP-8-E)§ &)
Z%

C234039PA docx
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O

T o 24

H © o~

e
< ¥

[F2-((3-T £-3-24 F-5-(4-F 78 £)-7-(F it £)-1,1-2 & i T &-
2,3,4,5-T0&-1,5-FRFFERIE-8-F) ) AW E =T FE L WL REER T (F
RI#55 5 100 mg > 0.18 mmol)/ADCM (3 mL)H 7 & & R ITFA (1
mL) » H R R &Y e =08 T3/ - ZIETRGFEMTLCE D E -
R R ER GV R 7K 2HI7K(2 mL)#MikE A FHEtOAc (2x10 mL)ZHUKE © #F
G ZAHEA/K(0 mL) R E/K(10 mL)J5E#k H & /K Na, SOLHZ LR - i
A B IE H B ZE R4 - 5 Milsolera®s £+ & (& B & © 45%
EtOAc/PE ; B FE 1 230-400 ENDS A LFTSHYE - SIEE(L &Y Hik
R -

[0309] EEHFEER - LL100 mgZ ff #9552 Hi i BARAG2 Ryt
mYVEESEELLEY) L B REEE2 - WIEHILEEE 2 EHHR LR
RIHY -

HMLRER]  ER 78% (70 mg > HEEER) - 'TH NMR (400 MHz,
DMSO-ds): & 7.17 (s, 1H), 7.10-7.06 (m, 4H), 6.64 (s, 1H), 4.70 (s, 2H),
3.78 (bs, 2H), 3.26 (s, 2H), 2.18 (s, 3H), 1.58-1.32 (m, 4H), 1.29-0.95 (m,
4H), 0.78-0.74 (m, 6H) - LCMS: (J5;£D) 496.2 (M*+H), Rt. 2.59 min,
98.06% (Max) « HPLC: (J57£D) Rt. 5.26 min, 97.18% (Max) - $f &4
SFC (}3£M) Rt. 7.42 min, 97.57% (Max) ©

FIMLRIEAS2  EER 1 73% (65 mg > HEEER) - 'TH NMR (400 MHz,

DMSO-dy): § 7.16 (s, 1H), 7.10-7.05 (m, 4H), 6.63 (s, 1H), 4.64 (s, 2H),
o5 167 EEHHHD)
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3.78 (bs, 2H), 3.25 (s, 2H), 2.18 (s, 3H), 1.58-1.43 (m, 2H), 1.42-1.28 (m,

2H), 1.29-0.96 (m, 4H), 0.78-0.72 (m, 6H) - LCMS: (J5;£D) 496.2

(M*+H), Rt. 2.60 min, 96.56% (Max) - HPLC: (J5;£D) Rt. 5.26 min,

94.68% (Max) - $f#M:SFC (J5;5M) Rt. 7.96 min, 97.28% (Max)
[0310]

BEH17518

2-(3-T E-3-2.5-5-(4-BER)-7- (P £)-1,1- &M T 5-2,3,4,5-00%,

-1,5-F I B FIE-8-2) EE) Z B K 2-((3-T #-3-Z&-5-(4-FH & FH)-7-

(BHE)-1,1- B T5-2,3,4,5-TU&-1,5-FHEEITL-8- 5§ 5) 2.8

O\\fcf) Q O\\”

e e callascu=
. .

HO O\

F12-((3-T £&-3-24 B&-5-(4-58 78 £)-7-(F B B)-1,1-2 = B T &-
2,3,4,5-PU G- 1,5-7 H 1 | -85k ) S8 ) £ % HH i Re2-((3- T 5-3- L &:-5-
(4-F | 7R E)-7-(F b A)-1,1- | 7 56-2,3,4,5-PU - 1,5- 75 - 1 5 - 8-
F)EE) LM Pl LR &Y (HEP162 110 mg > 0.21 mmol)[1,4- 15§
KK ZEEY3:1 4 mLyf ZBEFEFRFTAIMEKE S E L #(18.2
mg > 0.43 mmol) - Hi¥ & R G YL =R T RF2/NE - BT GRE
TLCE AD& » AMHCL (1.5 N 1 mL)Z & ER &%) H AKHRE1
mL) - FHEtOAc (2x5 mL)ZEHUKE - & 0F < A& HK(S mL) & B/K(5
mL )% H AL ME/K Nay SOLFZ I » AN 7 1808 H 2R 4 - 8k iR A2

HPLC (57AA) @ LRl E » GEEEESY) -
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FEHI17 : B : 28% (30 mg » JR @ EEE) - '"H NMR (400 MHz,
DMSO-ds): 9.24 (s, 1H), 7.12 (s, 1H), 7.04 (d, J = 8.8 Hz, 2H), 6.72 (d, J
— 8.8 Hz, 2H), 6.41 (s, 1H), 4.69 (s, 2H), 3.65 (bs, 2H), 3.28 (s, 2H), 2.09
(s, 3H), 1.49-1.33 (m, 4H), 1.24-1.09 (m, 2H), 1.08-1.01 (m, 2H), 0.81-
0.69 (m, 6H) - LCMS: (75 £E) 494.0 (M*+H), Rt. 2.69 min, 97.99%
(Max) - HPLC: (/5;7£B) Rt. 4.78 min, 95.98% (Max) -

FEHI18 : FEE ¢ 13% (15 mg » JR [ @ E ) - '"H NMR (400 MHz,
DMSO-dy): 7.14-7.12 (m, 3H), 6.88 (d, J = 9.2 Hz, 2H), 6.49 (s, 1H), 4.75
(s, 2H), 3.73 (s, 3H), 3.66 (bs, 2H), 3.28 (s, 2H), 2.11 (s, 3H), 1.52-1.36
(m, 4H), 1.34-1.24 (m, 2H), 1.12-1.03 (m, 2H), 0.81-0.69 (m, 6H) -
LCMS: (753£E) 508.0 (M*+H), Rt. 2.97 min, 98.16% (Max) - HPLC: (7
7ZB) Rt. 5.52 min, 98.81% (Max) °

[0311]

HH195%20

(8)-2-((3-T -3- Z B 5-(4- U I)-7- (B A)- 1, 1-Z S T 5-2,3,4,5-
U -1,5-3 36 U -8-5) S 5) Z 8 R (R)-2-(3- T 36-3-Z -5 (4- K %
)7 ()1, 1- = SR T 52,3, 4,5-U0 - 1,5-3 £ 1 40 IF- 8- 25 4, 2

2
0O o\\E) 0 O\\,C,)
O T L X
? Q i 2
HO HO
fE£-15°C 2-30C T » [2-((3-T £-3-2 &-5-(4-H & K F)-7T-(H iR
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B)-1,1- R\ A-2,3,4,5-T0R-1,5- KR HFERE-8-FE)RAEL) LBEE=T
i SR S A | (7063 5 140 mg > 0.24 mmol)ADCM (3 mL)F 2

B F IR ASIIBBr; (1 MFADCMA » 0.5 mL > 0.49 mmol) - KK ER SV
FEARTY-10C M R#H1.5/NF HEEE A 200 PR 1LS/NT - IESERGEE
TLC R UPLCEHNDE » F/K/K(S mL)ZER S g R &%) HAIDCM (2x20 mL)
EHUKTE - K& fF 2 A HE R KRGS mL) R E /K mL)ZE % H & K
Na,SO.5Z Mk - )8 H a7 miE HFE AR 48 288 KA H B (2x3
mL)REMACEHEYE  SFEER(LEY 2 HILRERL] -

[0312] EEMHFEREFF > LA100 mgZ G463 2 ¥l FAEEG2 Ryl
YBIERIEELE Y HILEERE2 - WiEEILRER 2 EHER R
HIEY -

HIMLEAERG] ¢ ER 1 35% (42 mg JKEHEMEHE) - 'TH NMR (400
MHz, DMSO-ds): § 13.15 (s, 1H), 9.24 (s, 1H), 7.12-7.04 (m, 3H), 6.73
(d, J = 8.8 Hz, 2H), 6.40 (s, 1H), 4.75 (s, 2H), 3.73-3.61 (m, 2H), 3.34-
3.29 (m, 2H), 2.09 (s, 3H), 1.60-1.30 (m, 4H), 1.20-0.95 (m, 4H), 0.76-
0.67 (m, 6H) - LCMS: (J5:£G) 4942 (M*+H), Rt. 2.37 min, 95.72%
(Max) - HPLC: (/73£B) Rt. 4.74 min, 93.32% (Max) - S SFC (/%
R) Rt. 4.45 min, 99.59% (Max)

HIMLEAERR2 ¢ ER 1 47% (41 mg JKEEMEHE) - 'TH NMR (400
MHz, DMSO-ds): 8 13.15 (s, 1H), 9.24 (s, 1H), 7.12 (s, 1H), 7.05 (d, J =
8.8 Hz, 2H), 6.73 (d, J = 9.2 Hz, 2H), 6.40 (s, 1H), 4.75 (s, 2H), 3.75-3.50
(m, 2H), 3.29 (s, 2H), 2.09 (s, 3H), 1.58-1.48 (m, 1H), 1.42-1.32 (m, 3H),
1.18-1.05 (m, 2H), 1.05-0.95 (m, 2H), 0.76-0.67 (m, 6H) - LCMS: (5%

26 170 HEEHHRIAE)
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G) 494 .2 (M*+H), Rt. 2.16 min, 99.03% (Max) - HPLC: (}5;£B) Rt. 4.78
min, 98.30% (Max) - $2 M SFC (}£R) Rt. 6.0 min, 100% (Max) ©

[0313)

G Panini
IBAT (h/m) 737 7 &

10,0008 4 A (A 28 B¢/ BIBATE [ 2= 35 4 FfD) B 1 7206 7L 2
(Corning CLS3809)F 200 pL MEM-afZ &£ (Gibco 12571-063)F » 3%
Bz & B 7 7510% FBS (Gibco 10438026)H & 75 ' 14 8 2 (Gibeo
A1113803) (10 pg/mL) - AHRZ FHAEAEITC T5% COFEEF 48/ -
e BT HETEEERE HHA300 nLEEMEM-af B A (R & FBS)%
TR R TR - FREATAEMEM-o % 8 A 1% - R i 3 2 4% i B 40 DA O
B RARE R PR R R A -

[0314] AEDMSO (Sigma D2650) o 2 {5 5 4111 ol 2R A R R (A%
=EHIEURRE B 10 uM » 3R - 10{E BRI &7H0.25 uM 3H-4
IERZ(ARC ART-1368) K5 pM&A-ERz(Sigma T4009) 255 5 IR &) (HEFF
0.2%f & DMSOREE) T Bt 50 pLa A Ml E 2 s R ¥R
ZAF (W) A BECOBZFEFIEITC NEF2075# o
% BHBBRARTCAKREY F2-354@ kK F1LRIE > A% EFLF 5%
2 HIEEREY - FHAEEPHEPES (Gibco 15630080)4E 1 (10 mM)
HBSS (Gibco 14175079) (pH 7.4)F1 #9250 pLAAIAYARGIEE 21 mMA-
ME B SR FLIT 2R - TR MRTE - AR 3 2 A B 30 DU (e A2 3 B B
BEL BT 4% 1810

[0315] ¥100 uL MicroScint-20 (PerkinElmer 6013621);KHMZE 7L

5 171 HEEYIESHE)

C234039PA docx
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b HAEZER T RFBR  BEig 42K HPerkinElmer 2 TopCount NXT™{ &
e PO K 28 et B e PR B 3HMIE H E G E BEFL120%) 38 BUHE ) 38 HY

R

[0316]
LBAT (h/m) 537 77

20,0001 4 AT (A %5 20/ EBLBAT [ 2% B 4l A2 1 7296 FL
(Corning CLS3809)F 100 pL MEM-afZ &£ (Gibco 12571-063)F » 3%
R 10% FBS (Gibco 10438026)H &7 # E#(Z (Gibeco 10131-
027) (1 mg/mL) > H#ZFHMAMIE37C T5% COFEF24NE - 55
% > BfLH T g EAE H 300 nLEBMEM-ol% & 2 (R & FBS) S ik 4
BRI R o BT ERBEMEM-o 35 B B 1% - B 3 Z AR 40 DURE PR K
BB EREeREE A -

[0317] 5 ANBHLBAT - #5 f #8154 #0117 72 )R ({EDMSO
(Sigma D2650) 2 3E BE MK » 10{EE) RN &FH0.3 uM 3H-JE
B%Z(ARC ART-1368) k7.5 uM24-fEf%(Sigma T4009) 2 MEM-a ({iiFBS)
(4EFF0.2% I A DMSORE) P AR E FHE FIESY - HIX/NELBAT » #5
5 0 S 411 1) 7 e R R ([EDMISO 1 2 385 R G M R Uik » 10 BR) IR Tt & A
0.3 uM 3H-ZFRERE 25 uM% 4 EEE  MEM-a (JlEFBS)(4E70.2% 8 4%
DMSORE) TR BB EHREGY)

[0318] BE&KSO pL&AMEMHIE 2 B ERGYRMEFLF (—
WD) B EALCOMEERTA37C THEE20S 8 - EEF % > ¥l

BRI EKKREY F2-308E IR IE - BEEEILFE2REES
SR o FYARRAHEPES (Gibco 15630080)4E 1 2 (10 mM) HBSS (Gibco

5 172 HEYIEHE)

C234039PA docx
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14175079) (pH 7.4)FHy250 pLAAIRYREEREEL 21 mMA-E B 0 8% L W
Koo GRIEMRAL - -8 2 4k ) B8 0 DURE O e A2 T R B P B 4% 1R

[0319] #4100 uL MicroScint-20 (PerkinElmer 6013621))55 1012 fL
B HAE AR NORFFIBIR > BE{& £ 2K B PerkinElmer Z TopCount NXT™f &
fa PAME B 28 ot et Bas AR IR 3HOI G 5 R E R/ FL120F0 58 HUIS R - 1R
R R EAUER -

[0320]

B 2% 7 (Caco-2 4HE)

FrCaco-24M fg(Evotec)L70,000 4 R/ FL 2 %% & £ f& A Millicell®
247 AT ER T - HERFNRBEERGTC » 5% COs» 95% RH)H
FFE21K > Rl R iR — s E A -

[0321] A£ —H gafE(DMSO) o B {5 05 b & PP B 0% f (atenolol)
(K2 ERERLY) - HZI8 R (propranclol) (52 & RELY) Kt = F
(digoxin) (P-gpidi#f & 1€ 7 <28 f#EHFH A K (10 mM) - 90 pL4g
DMSO##E10 nL 210 mMELE {575 i 2k B 1A (78 7R (1 mM) » 5
34950 uL 2 FaSSIF&GEENRMTES0 nL 21 mM A ] {3 g 7 RO B R T 0E A
fiER(10 uM) = EFaSSIFRIRMEEY) - ¥R BT H R EERF &2/
I - HAE37°C T LA4000 RPMEE/ (3057 ## - K54 mL _EJ5 K E # R 0
o EEER T Y BAEDMSOMRME 1% -

[0322] srth&K > FHEEK EIR(HBSS » pH 7.4)% ik Caco-2 B4
REE WX - HAEREERTHEF30578#37C > 5% CO2> 95% RH) - A
Millicell®-ERS % 4t EE i ffl jg ~ & [H - #F 5 b L &EFH(TEER){H HE #5350

ohm.cm? 7 BL4HA feg B8 A 7t o3 AT

26 173 HEEHRIAS)
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[0323] o U J7 [ (A2B) k2 73 idh J5 R (B2 A)HEFT o3 i - 48 1A £L
(—RAW I (m=2))F EEEE(ETZEA-B  BEIZEB-A)RIE(EE YR
2 B 53 AT 4% (B R (A HB SS Hr #U {2 FaSSIF 4% {87 )%) Ak BL B 8 i 5 B - %%
2 H1%FMMEHEHBSA)H - 2 gEY) 2 HBSS& ik (pH 7.4)51 A £ 5
ZHEA-B-EME  B-A-JHENE) o HE =AM %= 2 8811 7 7 504
mLE10.8 mL » /RIMZECA R Z1& @ HIBERAEE A TAE3TC TEEF120
TreE - 1200788 2 1% - WWEMRHEEZEHE S - ARG ERETEE
PCFEC(1:1 > 30 pLAPFERin+30 pLZE HEREIR) » SEAUBR oA E B S Y 4%
BURUCEC(L1:1 > 30 pLitFesem+30 nLZEH&ER) - FHRInEH NEY)
L LR AR A (60 nLEFFERE fm+ 200 pLEa A NIRRT H R T k2 £
& > 500 ng/mL) - ¥ B SETIEE A LA4000 rpmf.01057 88 - {100 ul
IKMFEATIE G 2 BB R(100 pL) HiSH 2R 206 fLE - EEH > ERHEHE
S AEY AT AR TR E T I & E 3 o M (LC-MS/MS) AR (L&)
R ZRE -

[0324] HE(LEVIFESHE - HERBHEKSFE I THEEEZE
R (Papp » ¥10° em/FP)(HEtHATT

dg 1 1

Papp = — X — X =
PP = o A

Hrhdg/dt =EHERFFEZEHET a2 JHEEER) » Co—Ac=F
ZANGRE - A =ARUBE 2 REE -

[0325]
E P HepaRG 2 777 77

1% B8Biopredic International$g it 2 5 ZF& - £ f & A200 mM

Glutamax (Gibco 35050061) > HepaRGf#E /57 fd /8 F 1% & £ (Biopredic

5 174 HEYIEHE)
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International ADD670C) & 4 H{R1E > /N> {EHepaRGAH I (Biopredic
International HPR116080) o ¥4 F1,70,000 1% 4 fit 13 £ #9671 # (Corning
CLS3809)F 22100 pL#E %5200 mM Glutamax ” HepaR GH# 5 /4% 18/ 1% F
BEET - AFE37C T5% COFIEF24/NF - BE%R » RiFEEEEES
i By HepaR G415 /(L 2% E (Biopredic International ADD620C) Az &
Ko A8/ N AF AU HepaRGHEFF /U B A - BEREFTRE -
Bl nEEEEE > HMH20 LB RB T REEEE & A
(William's E Basal Media) (Gibco 12551032) 2R 4HENI X « & RAEHT B
BRI IR EARE I B B8 R Y 32 A i3 DARE O AR 2 30 1% B B 6
BEA

[0326] 555 RS Y5 HE ke R G0 6 B 3% B R (/EDMSO (Sigma
D2650) 7 3% H & M BRI It & 0.3 uM 3H-/fJEFE(ARC ART-
1368) K. 7.5 uM A4 g% (Sigma T4009) 2 B BB HT I E 85 B (FRAE) (4ELF
0.2%fx & DMSOJRE) kB - BE1R K50 L&A NEHE < BERE
VIR 2 LT (—=W{5) - BRFBAES% COEEMAFA3TC THEIOD
o o FE% 0 IR R EAKKOR &Y E2-3 0 sz 1L e - AR
LT 2R TIEEREY) - HAMEHEPES (Gibco 15630080)%% ]
(10 mM) HBSS (Gibco 14175079) (pH 7.4)F #7250 pL A Al09 & s
1 mMARERE R FLIT R - BRI - B 32 A B 90 DURE (R KA
FEE 31 7% o [ B 4% 70

[0327) 100 uL MicroScint-20 (PerkinElmer 6013621)RK & FL
 HAE 200 T ORFEIRR > BEt& £ 2K B PerkinElmer Z TopCount NXT™{{ &
f PO R 3t 5 B as P AR IR SHUORIEA 5 (B E B & FL120 R0 S UG 1] > I

26175 H(EEHRIAS)
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R T R EEUE -

[0328]
HF 1L E PR FER < B

FrAMEEWAE=R T U KPRt - #EAEEey 210
mM DMSOGEH R » For HE#EER-20CT - f{E&# 210 mM DMSOf#
R 2 ALDMSOF 3% H @GR - 15 L 10E ML &R
MR o 0.5 nLEEDMSOH 2 MR A I 2 & A SH- MR R %2 T IERE 2 250
uL R EFBSHYEMREERFLUREEFRSY) -

[0329]
ER) A

{5 89 e <~ Ik M /1N BL(C57BL/6EKCD 1) B 7 Hr #5 K B (Wistar
rat) - HAEENGELEY - EHWE - BHE3IEHY) - —H& R EEFAK
B me/kg (HEHI100% DMSO) Z B RFFARNEI & » S5—4HE& ME ta#t 1%
BA10 mg/kg ERK OB E - L ORE 2 AR AIRK - AFIRNESLIE
0.083-~025-~05~1-~2~4-6-8K24/NIF 18 DL Fr 48 [0 #& B 180.25 ~
0.5~1~2~4-6 8K24/NIFBULE MRS o MUK SELE T FREAFIR -
{EFH0.2% EDTAE Ry St « &5 i1 BA 2 A il 5T i 2 A b & ey
LR A M 0k o (EALC-MS/MS &4 73 AT i -

[0330]
EEES

BHb&aY 2 AYEEHE R T R8T -

26 176 H(EEHRIAE)
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=8
=t hLBAT hIBAT BER(Caco-2) | EYulHER(%)
ICs0 (mM) | ICs0 (nM) Papp A2B Papp B2A
(x10°¢ em/Fh) | (x10°6 cm/F))
1 24 32 9.4
2 38 43 6.6
3 2822 26 4.1 1.9
4 1986 15 33 8.9
5 58 55 14.5 6 (C57BL/6)
6 3609 59
7 14
8 9 7.9 23.7 26 (C57BL/6)
9 217
10 1068 179
11 2527 281
12 473 350
13 1620 268
14 6.4
15 24 8.7 12.9
16 64
17 19
18 17
19 705
20 751 14
[0331]

PDIRZ > 16 e P EECSTBLG )\ B Z FfENE & Z HY7FIT

{EFH8EIMilic Z C5TBL/6N Tac/NE ACHT 72 MEBL 38 B I ¥ HERE = E HY
T & o ALl B ERERR - REYENRRERR D x (@ ERHE 1)
HEEIE > R(IDFHLOREyY me/kgfll e —R - FAERLLEYE
HEPITR - LT ZBSK > HEBVEBEENHET - £B7K BHS
SEWREM - BMREARERRTESBYMIULR - HEYVE LT
LLE S B UCERAT Bl K R b 2B A i — 20 ot - BN RENRERE

5 177 HEEYIESHE)

C234039PA docx
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YIHRE - AR TR ZIUER &G T o MIFREE I - A58 7 R ZMFH &
EMME T+ 2 HHERL - LR T RZEER LT EMEFEREIEL - ££557K
Z AR o BECYPTAL R SHP Z AT g 3R » £ 557 K Z BF Bl ot o o
AT A Bt O = R SRR AR -

[0332]
RIEBEIRZ - 1L S 2 MEIECSTBL/ON /) B & IR IE I & B 7Y 7F

o

{EFH8EIMilic Z C5TBL/6N Tac/NE ACHT 72 MEBL 38 B I ¥ HERE = E HY
T & o ALl B ERERR - REYENRRERR D x (@ ERHE 1)
BRI > R(DEFHEOKSY mg/kgllE L&Y —R - FRE(LEYE
HEPITR - LR ZBOKR - FBVEL EHET - £F7R > HER
A BE W R E M KKK > BEERGHRIER AT E SPHYMAIUNE - HEYE
fZ4ESE LLE S BPIWCES AN E—T ot - SEENRER K - £58
TRZIER ST EMME 2 FIER - FRTRZEFERLTENEZEE
Bt - ERTRZBESRPEMBER ZRIEM - HERTRZEL T E(L
ASBT ~ OSTa ~ OSTAb ;X MRP2 ~ & i 7237 -

5 178 HEEHIEHE)

C234039PA docx
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[7513:]

<110>  BHIFESAILIEZ 7] (ALBIRED AB)

<120> TRV AR BT i
<130> NPO415TW

<150> IN 201911049985
<151> 2019-12-04

<l60> 4

<170> PatentIn version 3.5

<210> 1

211> 1251

<212> PRT

Q13> HA

<400> 1

Met Ser Thr Glu Arg Asp Ser Glu Thr Thr Phe Asp Glu Asp Ser Gln

1 5 10 15

Pro Asn Asp Glu Val Val Pro Tyr Ser Asp Asp Glu Thr Glu Asp Glu
20 25 30

Leu Asp Asp Gln Gly Ser Ala Val Glu Pro Glu Gln Asn Arg Val Asn
35 40 45

Arg Glu Ala Glu Glu Asn Arg Glu Pro Phe Arg Lys Glu Cys Thr Trp
50 55 60

Gln Val Lys Ala Asn Asp Arg Lys Tyr His Glu Gln Pro His Phe Met
65 70 75 80

Asn Thr Lys Phe Leu Cys Ile Lys Glu Ser Lys Tyr Ala Asn Asn Ala
85 90 05

Ile Lys Thr Tyr Lys Tyr Asn Ala Phe Thr Phe Ile Pro Met Asn Leu
100 105 110

109142852 F B A0202 HIE, #£20HFFE) 1103102594-0
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Phe Glu Gln
115

Ile Leu Gln
130

Leu Val Pro
145

Val Asp Asp

Thr Cys Glu

Glu Ile Gln

195

Pro Ala
210

Asp

Tyr Val
225

Glu

Leu

Met Ser

Ala Thr

Phe

Phe
275

Asp Lys

Asp Ala
290

Asp

Phe Cys His

109142852

Phe Lys

Ala Val

Leu Leu

Val Ala

165

Val Ile
180

Val Gly

Ile Leu

Thr Ala

Glu Ile

245

Asp Gly

260

Thr Gly

Lys Ile

Gly Leu

Arg Ala Ala
120

Pro Gln Ile
135

Val Val Leu
150

Arg His Lys

Lys Asp Gly

Asp Val Ile
200

Leu Leu Ser
215

Glu Leu Asp
230

Thr Asp Gln

Phe Ile Glu

Asn

Ser

Gly

Met

Arg

185

Arg

Ser

Gly

Tyr

Cys
265

Leu Tyr

Thr Leu

Val Thr
155

Asp Lys
170

Phe Lys

Leu Lys

Ser Glu

Glu Thr
235

Leu Gln
250

Glu Glu

Thr Leu Phe Trp Arg Asn

280

Leu Leu Arg Gly Cys Val

295

Val Ile Phe Ala Gly Ala

FHGTE A0202

Phe

Ala

140

Ala

Glu

Val

Lys

Pro

220

Asn

Arg

Pro

Thr

Ile

300

Asp

Leu Ala
125

Trp Tyr

Ile Lys

Ile Asn

Ala Lys
190

Asn Asp
205

Asn Ser

Leu Lys

Glu Asp

Asn Asn
270

Ser Phe
285

Arg Asn

Thr Lys

Leu

Thr

Asp

Asn

175

Trp

Phe

Leu

Phe

Thr

255

Arg

Pro

Thr

Ile

Leu

Thr

Leu

160

Arg

Lys

Val

Cys

Lys

240

Leu

Leu

Leu

Asp

Met

H2H, H20H(FIIFR)

1103102594-0
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305 310 315 320

Lys Asn Ser Gly Lys Thr Arg Phe Lys Arg Thr Lys Ile Asp Tyr Leu
325 330 335

Met Asn Tyr Met Val Tyr Thr Ile Phe Val Val Leu Ile Leu Leu Ser
340 345 350

Ala Gly Leu Ala Ile Gly His Ala Tyr Trp Glu Ala Gln Val Gly Asn
355 360 365

Ser Ser Trp Tyr Leu Tyr Asp Gly Glu Asp Asp Thr Pro Ser Tyr Arg
370 375 330

Gly Phe Leu Ile Phe Trp Gly Tyr Ile Ile Val Leu Asn Thr Met Val
385 390 395 400

Pro Ile Ser Leu Tyr Val Ser Val Glu Val Ile Arg Leu Gly Gln Ser
405 410 415

His Phe Ile Asn Trp Asp Leu Gln Met Tyr Tyr Ala Glu Lys Asp Thr
420 425 430

Pro Ala Lys Ala Arg Thr Thr Thr Leu Asn Glu Gln Leu Gly Gln Ile
435 44() 445

His Tyr Ile Phe Ser Asp Lys Thr Gly Thr Leu Thr Gln Asn Ile Met
450 455 460

Thr Phe Lys Lys Cys Cys Ile Asn Gly Gln Ile Tyr Gly Asp His Arg
465 470 475 480

Asp Ala Ser Gln His Asn His Asn Lys Ile Glu Gln Val Asp Phe Ser
485 490 495

Trp Asn Thr Tyr Ala Asp Gly Lys Leu Ala Phe Tyr Asp His Tyr Leu
500 505 510

109142852 F B A0202 H3E, H20HFFE) 1103102594-0
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Ile Glu Gln Ile Gln Ser Gly Lys Glu Pro Glu Val Arg Gln Phe Phe
515 520 525

Phe Leu Leu Ala Val Cys His Thr Val Met Val Asp Arg Thr Asp Gly
530 535 540

Gln Leu Asn Tyr Gln Ala Ala Ser Pro Asp Glu Gly Ala Leu Val Asn
545 550 555 560

Ala Ala Arg Asn Phe Gly Phe Ala Phe Leu Ala Arg Thr Gln Asn Thr
565 570 575

Ile Thr Ile Ser Glu Leu Gly Thr Glu Arg Thr Tyr Asn Val Leu Ala
580 585 590

Ile Leu Asp Phe Asn Ser Asp Arg Lys Arg Met Ser Ile Ile Val Arg
595 600 605

Thr Pro Glu Gly Asn Ile Lys Leu Tyr Cys Lys Gly Ala Asp Thr Val
610 615 620

Ile Tyr Glu Arg Leu His Arg Met Asn Pro Thr Lys Gln Glu Thr Gln
625 630 635 640

Asp Ala Leu Asp Ile Phe Ala Asn Glu Thr Leu Arg Thr Leu Cys Leu
645 650 655

Cys Tyr Lys Glu Ile Glu Glu Lys Glu Phe Thr Glu Trp Asn Lys Lys
660 665 670

Phe Met Ala Ala Ser Val Ala Ser Thr Asn Arg Asp Glu Ala Leu Asp
675 680 685

Lys Val Tyr Glu Glu Ile Glu Lys Asp Leu Ile Leu Leu Gly Ala Thr
690 695 700

Ala Ile Glu Asp Lys Leu Gln Asp Gly Val Pro Glu Thr Ile Ser Lys

109142852 F B A0202 HAE, H20HFFE) 1103102594-0
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705

Leu Ala

Glu Thr

Thr Thr

Met Glu
770

Pro Val
785

Ile Thr

Arg Asn

Arg Met

Arg Gln
350

Cys Cys
865

Lys Arg

Asp Val

Lys

Ala

Ile

755

Asn

Gln

Gly

Lys

Arg

835

Lys

Arg

Tyr

Asn

109142852

Ala Asp
725

Glu Asn
740

Cys Tyr

Gln Arg

Glu Ser

Ser Trp
805

Ile Leu
820

Thr Gln

Asn Phe

Val Thr

Lys Lys

885

Met Ile
900

710

Ile

Ile

Gly

Asn

Phe

790

Leu

Lys

Ser

Val

Pro

870

Ala

Lys

FHGTE A0202

Lys Ile

Gly Phe

Glu Asp
760

Arg Gly
775

Phe Pro

Asn Glu

Leu Lys

Lys Arg

840

Asp Leu

855

Lys Gln

Ile Thr

Thr Ala

Trp

Ala

745

Ile

Gly

Pro

Ile

Phe

825

Arg

Ala

Lys

Leu

His
905

715

Val Leu Thr
730

Cys Glu Leu

Asn Ser Leu

Val Tyr Ala
780

Gly Gly Asn
795

Leu Leu Glu
810

Pro Arg Thr

Leu Glu Ala

Cys Glu Cys
860

Ala Met Val
875

Ala Ile Gly
890

Ile Gly Val

Gly Asp

Leu Thr
750

Leu His
765

Lys Phe

Arg Ala

Lys Lys

Glu Glu
830

Lys Lys

845

Ser Ala

Val Asp

Asp Gly

Gly Ile
910

Lys

735

Glu

Ala

Ala

Leu

Thr

815

Glu

Glu

Val

Leu

Ala

895

Ser

720

Lys

Asp

Arg

Pro

Ile

800

Lys

Arg

Gln

Ile

Val

830

Asn

Gly

H5H. H20H(FIIFR)
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Gln Glu Gly Met Gln Ala Val Met Ser Ser Asp Tyr Ser Phe Ala Gln
015 020 025

Phe Arg Tyr Leu Gln Arg Leu Leu Leu Val His Gly Arg Trp Ser Tyr
030 035 040

Ile Arg Met Cys Lys Phe Leu Arg Tyr Phe Phe Tyr Lys Asn Phe Ala
045 050 055 960

Phe Thr Leu Val His Phe Trp Tyr Ser Phe Phe Asn Gly Tyr Ser Ala
965 970 975

Gln Thr Ala Tyr Glu Asp Trp Phe Ile Thr Leu Tyr Asn Val Leu Tyr
080 085 990

Thr Ser Leu Pro Val Leu Leu Met Gly Leu Leu Asp Gln Asp Val Ser
095 1000 1005

Asp Lys Leu Ser Leu Arg Phe Pro Gly Leu Tyr Ile Val Gly Gln
1010 1015 1020

Arg Asp Leu Leu Phe Asn Tyr Lys Arg Phe Phe Val Ser Leu Leu
1025 1030 1035

His Gly Val Leu Thr Ser Met Ile Leu Phe Phe Ile Pro Leu Gly
1040 1045 1050

Ala Tyr Leu Gln Thr Val Gly Gln Asp Gly Glu Ala Pro Ser Asp
1055 1060 1065

Tyr Gln Ser Phe Ala Val Thr Ile Ala Ser Ala Leu Val Ile Thr
1070 1075 1080

Val Asn Phe Gln Ile Gly Leu Asp Thr Ser Tyr Trp Thr Phe Val
1085 1090 1095

Asn Ala Phe Ser Ile Phe Gly Ser Ile Ala Leu Tyr Phe Gly Ile

109142852 F B A0202 H6HE, H£20HFE) 1103102594-0
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1100 1105 1110

Met Phe Asp Phe His Ser Ala Gly Ile His Val Leu Phe Pro Ser
1115 1120 1125

Ala Phe Gln Phe Thr Gly Thr Ala Ser Asn Ala Leu Arg Gln Pro
1130 1135 1140

Tyr Ile Trp Leu Thr Ile Ile Leu Ala Val Ala Val Cys Leu Leu
1145 1150 1155

Pro Val Val Ala Ile Arg Phe Leu Ser Met Thr Ile Trp Pro Ser
1160 1165 1170

Glu Ser Asp Lys Ile Gln Lys His Arg Lys Arg Leu Lys Ala Glu
1175 1180 1185

Glu Gln Trp Gln Arg Arg Gln Gln Val Phe Arg Arg Gly Val Ser
1190 1195 1200

Thr Arg Arg Ser Ala Tyr Ala Phe Ser His Gln Arg Gly Tyr Ala
1205 1210 1215

Asp Leu Ile Ser Ser Gly Arg Ser Ile Arg Lys Lys Arg Ser Pro
1220 1225 1230

Leu Asp Ala Ile Val Ala Asp Gly Thr Ala Glu Tyr Arg Arg Thr
1235 1240 1245

Gly Asp Ser
1250

210> 2

211> 3756
<212> DNA
213> BA

<400> 2
atgagtacag aaagagactc agaaacgaca tttgacgagg attctcagec taatgacgaa 60

109142852 F B A0202 H7HE, H£20HFETE) 1103102594-0
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gltggttcect

gaaccagaac

gaatgtacat

aacacaaaat

aagtacaacg

aatttatatt

tggtacacca

glggacgaty

attaaggatg

cgtctgaaaa

aacagectet

atgtcacttg

ggttttattg

tggagaaaca

aggaacaccg

aagaatagtg

gtttacacga

tattgggaag

ceetectace

ceecatcetete

tgggacctgce

ctcaatgaac

caaaatatca

gatgcctcete

gctgatggga

109142852

acagtgatga

aaaaccgagt

ggcaagtcaa

tettgtgtat

catttacctt

teetggetcet

cactagtgce

tggctegeca

gcaggttcaa

aaaatgattt

gctatgtgga

aaatcacaga

aatgtgaaga

caagttttee

atttctgeca

ggaaaaccag

tetttgttgt

cacaggtggy

glggattcct

fctatgtcag

aaatgtacta

agctcgggca

tgacctttaa

aacacaacca

agcttgcatt

tgaaacagaa

caacagggaa

agcaaacgat

taaggagagt

tataccaaty

tcttatctta

cctgcttgtg

taaaatggat

agttgctaag

tgttccaget

aacagcagaa

ccagtaccte

acccaataac

tttggatgct

cggcttagtce

atttaaaaga

tettattetyg

caattcctct

cattttctgg

cgtggaagty

tgctgagaag

gatccattat

aaagtgctgt

caacaaaata

ttatgaccac

gatgaacttg

geagaggaga

cgcaagtace

aaatatgcga

aatctgtttg

caggcagttc

glgetgggeg

aaggaaatca

tfggaaagaaa

gacattctee

Clggatggag

caaagagaag

agactagata

gataaaattt

atttttgcag

actaaaattyg

ctttctgctg

tggtacctct

ggctatatca

attcgtcttg

gacacacceg

atcttetcetg

atcaacgggc

gagcaagttg

tatcttattyg

FHGTE A0202

atgaccaggg

accgggagee

acgaacaacc

ataatgcaat

agcagtttaa

ctcaaatctc

tcactgeaat

acaataggac

ttcaagttgg

tgctgtctag

aaaccaattt

atacattggce

agtttacagg

tgttacgtgg

gtgctgacac

attacttgat

gtcttgecat

atgatggaga

ttgttctecaa

gacagagtca

caaaagctag

ataagacggg

agatatatgg

attttagetg

agcaaatcca

gictgetegtt

attcagaaaa

tcactttaty

taaaacatac

gagageagee

taccctggct

caaagacctg

glgtgaagtc

agacgtcatt

ctctgagecet

aaaatttaag

tacatttgat

aacactattt

ctgtgtaatt

taaaataatg

gaactacatg

cggeecatget

agacgataca

caccatggta

cttcatcaac

aaccaccaca

gacactcaca

ggaccatcgg

gaatacatat

glcagggaaa

H8H. H20H(FIIF)

120

180

240

300

360

420

480

540

600

660

720

730

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1103102594-0
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gageeagaag

aggactgatg

gctgccagga

gaactgggca

aagcgaatgt

gctgacactg

gatgccectgg

attgaagaaa

accaaccggg

Ctgggagcta

cttgcaaaag

aatataggat

attaattcte

aagtttgcac

atcactggtt

Cctgaagctga

aggctagaag

agcgcagtca

aagaggtaca

atcaaaactg

fcgagtgact

cgatggtett

tttactttgg

gaggattggt

ggectgetceg

109142852

tacgacagtt

gtcagctceaa

actttggcett

ctgaaaggac

ctatcattgt

ttatttatga

atatectttge

aagaatttac

acgaagetet

cagctattga

ctgacattaa

ftgcttgtga

ttettcatge

cteetgtgcea

Cttggttgaa

agttcccaag

ctaagaaaga

fctgctgccg

agaaageeat

cccacattygg

attcetttge

acataaggat

ttcatttetyg

tcatcaccct

accaggatgt

cttettetty

ctaccaggca

tgecttecte

ttacaatgtt

adagaacccca

acggttacat

aaatgaaact

agaatggaat

ggataaagta

agacaageta

gatctgggty

acttetgact

aaggatggaa

ggaatctttt

tgaaattctt

aacagaagaa

geageggeayg

cgtecaccece

cacgctggcec

cgttggaata

tfcagttccga

gtgcaagttc

gtactectte

ctacaacgtyg

gagtgacaaa

ctcgcagttt

geeteteeeg

gccaggacce

cttgecattt

gaaggcaata

cgaatgaatce

cttagaacce

aaaaagttta

tatgaggaga

caggatggag

cttactggag

gaagacacca

aaccagagga

tttccaccey

ctcgagaaaa

gaaagacgga

aaaaactttyg

aagcagaagg

atcggagatg

agtggacaag

tatctgcaga

ctacgatact

ttcaatggct

ctgtacacca

ctgagectee

FHGTE A0202

gccacacagt

atgaaggtgc

agaacaccat

tfggacttcaa

tcaagcttta

ctactaagca

tatgcetttg

tggctgecag

ttgaaaaaga

ttccagaaac

acaaaaagga

ccatetgeta

atagaggtygy

gtggaaaccg

agaccaagag

tgcggaccca

tggacctggc

ccatggtggt

gggccaatga

aaggaatgca

ggctactgct

tettttacaa

actctgegea

gcetgeeegt

gattcectgg

catggtggat

cetggtaaac

caccatcagt

cagtgaccgg

ctgtaaaggt

agaaacacag

ctacaaggaa

tgtggcectcee

cttaattcte

catttcaaaa

aactgctgaa

tggggaggat

cgtctacgea

tgcettaate

aaataagatt

aagtaaaagg

ctgcgagtgc

ggacctggty

cgtgaacatg

agctgtcatg

ggtgeatgge

aaactttgec

gactgcatac

gctecteatg

gttatacata

HOH. H20H(FIIF)

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2830

2940

3000

3060

1103102594-0
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gtgggacaaa gagacttact attcaactat aagagattct ttgtaagett gttgcatgeg 3120
gtcctaacat cgatgatect cttettcata cetettggag cttatctgea aaccgtageg 3180
caggatggag aggcaccttc cgactaccag tettttgecy tcaccattge ctetgetett 3240
gtaataacag tcaatttcca gattggcttg gatacttctt attggacttt tgtgaatget 3300
ttttcaattt ttggaagcat tgcactttat tttggcatca tgtttgactt tcatagtgct 3360
ggaatacatg ttctctttee atctgeattt caatttacag geacagettc aaacgetetg 3420
agacagecat acatttggtt aactatcatc ctggctgtty ctgtgtgett actaccegtce 3480
gttgecatte gattcetgte aatgaccatc tggecatcag aaagtgataa gatccagaag 3540
catcgcaage ggttgaagge ggaggageay tggcagegac ggcageaggt gttecgecgg 3600
ggcgtgtcaa cgeggcgetc ggcctacgece ttetegeace agegggeeta cgeggaccte 3660
atctectecg ggegeageat ccgcaagaag cgetegeege ttgatgecat cgtggeggat 3720
ggcaccgegy agtacaggceg caccggggac agetga 3756
210> 3

211> 1321

<212> PRT

Q13> A

<400> 3

Met Ser Asp Ser Val Ile Leu Arg Ser Ile Lys Lys Phe Gly Glu Glu
1 5 10 15

Asn Asp Gly Phe Glu Ser Asp Lys Ser Tyr Asn Asn Asp Lys Lys Ser
20 25 30

Arg Leu Gln Asp Glu Lys Lys Gly Asp Gly Val Arg Val Gly Phe Phe
35 40 45

Gln Leu Phe Arg Phe Ser Ser Ser Thr Asp Ile Trp Leu Met Phe Val
50 55 60

Gly Ser Leu Cys Ala Phe Leu His Gly Ile Ala Gln Pro Gly Val Leu

109142852 F B A0202 F10E, H20E(FHIH) 1103102594-0
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65 70 75 80

Leu Ile Phe Gly Thr Met Thr Asp Val Phe Ile Asp Tyr Asp Val Glu
85 90 05

Leu Gln Glu Leu Gln Ile Pro Gly Lys Ala Cys Val Asn Asn Thr Ile
100 105 110

Val Trp Thr Asn Ser Ser Leu Asn Gln Asn Met Thr Asn Gly Thr Arg
115 120 125

Cys Gly Leu Leu Asn Ile Glu Ser Glu Met Ile Lys Phe Ala Ser Tyr
130 135 140

Tyr Ala Gly Ile Ala Val Ala Val Leu Ile Thr Gly Tyr Ile Gln Ile
145 150 155 160

Cys Phe Trp Val Ile Ala Ala Ala Arg Gln Ile Gln Lys Met Arg Lys
165 170 175

Phe Tyr Phe Arg Arg Ile Met Arg Met Glu Ile Gly Trp Phe Asp Cys
180 185 190

Asn Ser Val Gly Glu Leu Asn Thr Arg Phe Ser Asp Asp Ile Asn Lys
195 200 205

Ile Asn Asp Ala Ile Ala Asp Gln Met Ala Leu Phe Ile Gln Arg Met
210 215 220

Thr Ser Thr Ile Cys Gly Phe Leu Leu Gly Phe Phe Arg Gly Trp Lys
225 230 235 240

Leu Thr Leu Val Ile Ile Ser Val Ser Pro Leu Ile Gly Ile Gly Ala
245 250 255

Ala Thr Ile Gly Leu Ser Val Ser Lys Phe Thr Asp Tyr Glu Leu Lys
260 265 270

109142852 F B A0202 FI1E, H20E(F7I%) 1103102594-0
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Ala Tyr Ala
275

Arg Thr Val
290

Glu Lys
305

Asn

Val Met Gly

Tyr Ala Leu

Glu Tyr Thr

355

Gly Ala
370

Leu

Thr Gly
385

Arg

Pro Ile Ile

Lys Gly Glu

Pro Glu Val

435

Glu Met
450

Thr

Leu Gln Leu

109142852

Lys Ala Gly Val Val Ala Asp Glu

Ala Ala

Leu Val

Phe Phe
325

Ala Phe
340

Pro Gly

Asn Leu

Ala Ala

Asp Cys

405

Ile Glu

420

Lys Ile

Ala Leu

Ile Gln

280

Phe Gly Gly
295

Phe Ala Gln
310

Thr Gly Phe

Trp Tyr Gly

Thr Leu Val
360

Gly Asn Ala
375

Ala Thr Ser
390

Met Ser Glu

Phe His Asn

Leu Asn Asp
44()

Val Gly Pro
455

Arg Phe Tyr

Glu Lys Arg

Arg Trp Gly
315

Val Trp Cys
330

Ser Thr Leu
345

Gln Ile Phe

Ser Pro Cys

Ile Phe Glu
395

Asp Gly Tyr
410

Val Thr Phe

425

Leu Asn Met

Ser Gly Ala

Asp Pro Cys

FHGTE A0202

Val Ile Ser
285

Glu Val
300

Glu

Ile Arg Lys

Leu Ile Phe

Val Leu Asp

350

Ser Val
365

Leu

Leu Glu Ala

380

Thr Ile Asp

Lys Leu Asp

His Tyr Pro

430

Val Ile Lys

445

Gly
460

Lys Ser

Glu Gly Met

Ser Met

Arg Tyr

Gly Ile
320

Leu Cys

335

Glu Gly

Ile

Val

Phe

Ala

Lys
400

Arg

Arg Ile

415

Ser Arg

Pro

Gly

Thr

Ala

Val Thr

F12H, H20H(FTIR)

1103102594-0
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465

Val Asp Gly

Gln Ile Gly

Ala Glu Asn
515

Val Gln Ala
530

Pro Gln Gln
545

Gly Gly Gln

Pro Lys Ile

Ser Glu Ala
595

Thr Ile Ile
610

Thr Ile Ile

625

Glu Glu Leu

Gln Ser Gln

109142852

His Asp
485

Ile Val
500

Ile Arg

Ala Lys

Phe Asp

Lys Gln

565

Leu Leu

580

Met Val

Ser Val

Gly Phe

Leu Glu
645

Gly Asn Gln Ala Leu Asn

660

470

Ile Arg Ser

Glu Gln Glu

Tyr Gly Arg
520

Glu Ala Asn
535

Thr Leu Val
550

Arg Val Ala

Leu Asp Met

Gln Glu Val
600

Ala His Arg
615

Glu His Gly
630

Arg Lys Gly

475

Leu Asn Ile
490

Pro
505

Val Leu

Glu Asp Ala

Ala Tyr Asn

Gly Glu Gly

555

Ala Arg
570

Ala
585

Thr Ser

Leu Ser Lys

Leu Ser Thr

Thr Ala Val

635

Val Tyr Phe

650

Glu Glu
665

FHGTE A0202

Gln

Phe

Thr

Phe

540

Gly

Ala

Ala

Ile

Val

620

Glu

Thr

Trp Leu Arg
495

Ser Thr Thr
510

Met Glu Asp
525

Ile Met Asp

Gly Gln Met

Leu Ile Arg
575

Leu Asp Asn
590

Gln His Gly
605

Arg Ala Ala

Arg Gly Thr

Leu Val Thr
655

480

Asp

Ile

Ile

Leu

Ser

560

Asn

Glu

His

Asp

His

640

Leu

Asp Ile Lys Asp Ala

670

F13H, H20H(FTIR)

1103102594-0
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Thr Glu

Asp Ser
690

Tyr Leu
705

Tyr Glu

Glu Pro

Pro Tyr

Thr Pro

770

Ile Pro
785

Leu Phe

Gly Tyr

Lys Phe

Asp Leu

850

Ala Ser

Asp Asp Met
675

Leu Arg Ala

Val His Glu

Glu Asp Arg

725

Ala Pro Val

740

Met
755

Leu Val

Leu Tyr Ala

Asp Lys Glu

Val Ala Met

805

Ala Phe Ala

820

Gly
835

Phe Arg

Asn Ser

Arg

Gln Val Gln

109142852

Leu Ala Arg Thr
680

Ser Ile Arg Gln

695

Pro
710

Pro Leu Ala

Asp Lys Asp

Lys

Arg Ile Leu
745

Arg

Gly Ser Val Gly

760

Phe Leu Phe Ser

775

Glu Gln Arg Ser
790

Gly Cys Val Ser

Lys Ser Gly Glu
825

Ala Met Leu Gly
340

Pro Gly Ala Leu
855

Gly Ala Ala Gly

FHGTE A0202

Phe Ser

Arg Ser

Val Val

715

Ile
730

Pro

Lys Phe

Ala Ala

Gln Ile

Gln Ile

795

Leu Phe

810

Leu Leu

Gln Asp

Thr Thr

Ser Gln

Arg Gly Ser Tyr
685

Lys Ser Gln Leu
700

Asp His Lys Ser

Val Gln Glu Glu
735

Ser Ala Pro Glu
750

Val Asn Gly Thr
765

Leu Gly Thr Phe
780

Asn Gly Val Cys

Thr Gln Phe Leu
815

Thr Lys Arg Leu
830

Ile Ala Trp Phe
845

Arg Leu Ala Thr
360

Ile Gly Met Ile

Gln

Ser

Thr

720

Val

Trp

Val

Ser

Leu

800

Gln

Arg

Asp

Asp

Val

F14H, H20H(FTIR)

1103102594-0
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865

Asn Ser

Ser Trp

Leu Ser

Asp Lys

930

Ser Asn

945

Glu Ala

Lys Ala

Phe Ile

Phe

Lys

Gly

915

Gln

Ile

Leu

Asn

Ala
095

Thr Asn
885

Leu Ser
900

Ala Thr

Ala Leu

Arg Thr

Glu Thr
965

Ile Tyr
080

Asn Ser

870 875 830

Val Thr Val Ala Met Ile Ile Ala Phe Ser Phe
890 895

Leu Val Ile Leu Cys Phe Phe Pro Phe Leu Ala
905 910

Gln Thr Arg Met Leu Thr Gly Phe Ala Ser Arg
920 925

Glu Met Val Gly Gln Ile Thr Asn Glu Ala Leu
035 040

Val Ala Gly Ile Gly Lys Glu Arg Arg Phe Ile
050 055 960

Glu Leu Glu Lys Pro Phe Lys Thr Ala Ile Gln
970 975

Gly Phe Cys Phe Ala Phe Ala Gln Cys Ile Met
085 990

Ala Ser Tyr Arg Tyr Gly Gly Tyr Leu Ile Ser
1000 1005

Asn Glu Gly Leu His Phe Ser Tyr Val Phe Arg Val Ile Ser Ala

1010

Val Val

1025

Pro Ser

1040

1015 1020

Leu Ser Ala Thr Ala Leu Gly Arg Ala Phe Ser Tyr Thr

1030 1035

Tyr Ala Lys Ala Lys Ile Ser Ala Ala Arg Phe Phe Gln

1045 1050

Leu Leu Asp Arg Gln Pro Pro Ile Ser Val Tyr Asn Thr Ala Gly

1055

109142852

1060 1065

FH4E A0202 H15H, H20H(FFE)

1103102594-0
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Glu

Lys

Leu

Ser

Phe

Ser

Val

Ile

Ile

Leu

Leu

Val

Leu

Lys Trp Asp Asn Phe Gln Gly Lys Ile

1070

Phe Thr Tyr
1085

Ser Val Ser
1100

Ser Gly Cys
1115

Tyr Asp Pro
1130

Lys Lys Val
1145

Ser Gln Glu
1160

Lys Tyr Gly
1175

Ala Ala Ala
1190

Pro Glu Lys
1205

Ser Arg Gly
1220

Arg Asp Pro
1235

Asp Thr Glu

109142852

1075

Pro Ser Arg
1090

Ile Ser Pro
1105

Gly Lys Ser
1120

Asp Gln Gly
1135

Asn Val Gln
1150

Pro Val Leu
1165

Asp Asn Thr
1180

Lys Gln Ala
1195

Tyr Glu Thr
1210

Glu Lys Gln
1225

Lys Ile Leu
1240

Ser Glu Lys

Pro Asp Ser

Gly Gln Thr

Thr Ser Ile

Lys Val Met

Phe Leu Arg

Phe Ala Cys

Lys Glu Ile

Gln Leu His

Asn Val Gly

Arg Tle Ala

Leu Leu Asp

Thr Val Gln

FHGTE A0202

Asp Phe Val
1080

Gln Val Leu
1095

Leu Ala Phe
1110

Gln Leu Leu
1125

Ile Asp Gly
1140

Ser Asn Ile
1155

Ser Ile Met
1170

Pro Met Glu
1185

Asp Phe Val
1200

Ser Gln Gly
1215

Ile Ala Arg
1230

Glu Ala Thr
1245

Asp

Asn

Val

Glu

His

Gly

Asp

Arg

Met

Ser

Ala

Ser

Cys

Gly

Gly

Arg

Asp

Ile

Asn

Val

Ser

Gln

Ile

Ala

Val Ala Leu Asp Lys

F16H, H20H(FTIR)

1103102594-0
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1250

Ala Arg Glu Gly Arg Thr Cys

1265

Thr Ile Gln Asn Ala Asp Ile

1280

Val Ile Glu Lys Gly Thr His

1295

Ala Tyr
1310

<210> 4

211> 3966

<212> DNA

Q13> FHA

<400> 4
atgtctgact

gagtcagata

gatggcgtta

ctgatgtttg

ctcattttty

cagattccag

cagaacatga

tttgccagtt

tgcttttggg

agaataatga

agattctctg

attcagecgea

ctgaccttgg

109142852

Tyr Lys Leu Val Thr

cagtaattct

aatcatataa

gagttggctt

tfgggaagttt

gcacaatgac

gaaaagcatg

caaatggaac

actatgctgg

tcattgecge

gaatggaaat

atgatattaa

tgacctegac

ttattattte

1255

1270

1285

1300

1315

fcgaagtata

taatgataag

ctttcaattg

glgtgcattt

agatgttttt

tgtgaataac

acgttgteggy

aattgctgtce

agctcgtcag

agggtggttt

taaaatcaat

catctgtget

tgtcagecect

aagaaatttg

aaatcaaggt

ttteggtttt

cteccatggaa

attgactacg

accattgtat

ftgctgaaca

gcagtactta

atacagaaaa

gactgcaatt

gatgccatag

ttcctgttgg

ctcattggga

FHGTE A0202

1260

Ile Val Ile Ala His Arg

1275

1290

1305

Thr Gly Ser Pro Ile Ser

1320

gagaggagaa

tacaagatga

cttcatcaac

tageccagee

acgttgagtt

ggactaacag

fcgagagcga

tcacaggata

fgagaaaatt

caglgggyeya

ctgaccaaat

gatttttcag

ttggagcage

Leu Ser

Ile Ala Val Met Ala Gln Gly Val

Glu Glu Leu Met Ala Gln Lys Gly

fgatggtttt

gaagaaaggt

tgacatttgg

aggcgtgceta

acaagaactc

ttceetcaac

aatgatcaaa

tattcaaata

ttactttagg

gctgaataca

ggcectttte

gggttggaaa

caccattggt

F17H, H20H(FTIR)

60

120

180

240

300

360

420

480

540

600

660

720

730

1103102594-0
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Ctgagtgtgt

gctgatgaag

gitgaaaggt

glgatggeat

ttctggtacg

cagattttee

gaagcctttg

cecatcatty

gaattccata

ctcaacatgg

aaaagtacag

glggatggcee

glggagcaag

gaagatgcaa

atcatggace

ggtggecaga

cttttggaca

Cctgagtaaga

agagctgeag

gaagaattac

aatcaagete

acctttagea

tctcagettt

tatgaagaag

gltaggagga

109142852

ccaagtttac

tcatttcate

atgagaaaaa

fctttactgg

gctecacact

tcagtgtcat

caactggacg

actgcatgtce

atgtgacctt

tcattaaacc

cactgcaact

atgacattcg

agccagttct

caatggaaga

tgccacagea

aacaaagggt

tggccaccte

ttcagcatgg

ataccatcat

tfggaaaggaa

tftaatgaaga

gagggageta

cttacctggt

atagaaagga

ttctgaaatt

ggactatgag

aatgagaaca

tettgtgtte

attcgtgtgg

tgtcetggat

agtaggagct

tgcagcagcece

agaagatggt

ccattatcect

aggggaaatg

cattcagcga

ctectettaac

gttetetace

catagtccaa

atttgacacce

agctatcgee

agctctggac

gcacacaatce

fggttttgaa

aggtgtttac

ggacataaag

ccaggatagt

gcacgaacct

caaggacatt

cagtgcteca

ctgaaggcect

glggctgctt

geecagegtt

tgteteatet

gaaggagaat

ttaaatcttyg

accagcattt

tacaagttgg

tccagaccag

acagctctgg

ttctatgace

attcagtggc

accattgeag

gctgccaagg

Cttgttggag

agageectea

aatgagagtyg

atttcagttg

catggcactg

ttcactctag

gatgcaactg

tftaagggctt

ccattagctg

cctgtgcagg

gaatggecect

FHGTE A0202

atgccaaage

ftggtggtea
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