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The invention relates to 1,5-benzothiazepine and 1,2,5-benzothiadiazepine 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 and 1,2,5-
benzothiadiazepine 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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NH CH>CH>CH3 F SCH3 F
NCH; CH>CH>CH3 H SCH3 H
NCH; CH>CH>CH3 H SCH3 F
NCH; CH>CH>CH3 F SCH3 H
NCH; CH>CH>CH3 F SCH3 F
CH» CH>CH>CH3 H SCH>CH3 H
CH» CH>CH>CH3 H SCH>CH3 F
CH» CH>CH>CH3 F SCH>CH3 H
CH» CH>CH>CH3 F SCH>CH3 F
NH CH>CH>CH3 H SCH>CH3 H
NH CH>CH>CH3 H SCH>CH3 F
NH CH>CH>CH3 F SCH>CH3 H
NH CH>CH>CH3 F SCH>CH3 F
NCH; CH>CH>CH3 H SCH>CH3 H
NCH; CH>CH>CH3 H SCH>CH3 F
NCH; CH>CH>CH3 F SCH>CH3 H
NCH; CH>CH>CH3 F SCH>CH3 F
CH» CH>CH>CH3 H Cl H
CH» CH>CH>CH3 H Cl F
CH» CH>CH>CH3 F Cl H
CH» CH>CH>CH3 F Cl F
NH CH>CH>CH3 H Cl H
NH CH>CH>CH3 H Cl F
NH CH>CH>CH3 F Cl H
NH CH>CH>CH3 F Cl F
NCH; CH>CH>CH3 H Cl H
NCH; CH>CH>CH3 H Cl F
NCH; CH>CH>CH3 F Cl H
NCH; CH>CH>CH3 F Cl F
CHz CH>CH2CH3 H F H
CHz CH>CH2CH3 H F F
CHz CH>CH2CH3 F F H
CHz CH>CH2CH3 F F F
NH CH>CH>CH3 H F H
NH CH>CH>CH3 H F F
NH CH>CH>CH3 F F H
NH CH>CH>CH3 F F F
NCH3s CH>CH>CH3s H F H
NCH3s CH>CH>CH3s H F F
NCH3s CH>CH>CH3s F F H
NCH3s CH>CH>CH3s F F F
CH» CH>CH>CH3s H Br H
CH» CH>CH>CH3s H Br F
CH» CH>CH>CH3s F Br H
CH» CH>CH>CH3s F Br F
NH CH>CH>CH3 H Br H
NH CH>CH>CH3 H Br F
NH CH>CH>CH3 F Br H
NH CH>CH>CH3 F Br F
5 8 H(ZHEHD)
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M R! R? R3 R4
NCH3s CH>CH>CH3s H Br H
NCH3s CH>CH>CH3s H Br F
NCH3s CH>CH>CH3s F Br H
NCH3s CH>CH>CH3s F Br F
CH» CH>CH>CH3 H N(CH3)2 H
CH» CH>CH>CH3 H N(CH3)2 F
CH» CH>CH>CH3 F N(CH3)2 H
CH> CH>CH>CHj3 F N(CH3)» F
NH CH>CH>CH3s H N(CH3)2 H
NH CH>CH>CH3s H N(CH3)2 F
NH CH>CH>CH3s F N(CH3)2 H
NH CH>CH>CH3s F N(CH3)2 F
NCH3s CH>CH>CH3s H N(CH3)2 H
NCH3s CH>CH>CH3s H N(CH3)2 F
NCH3 CH>CH>CH3 F N(CH3)2 H
NCH3 CH>CH>CH3 F N(CH3)2 F
CH» CH>CH>CH>CH3 H SCH3 H
CH» CH>CH>CH>CH3 H SCH3 F
CH» CH>CH>CH>CH3 F SCH3 H
CH» CH>CH>CH>CH3 F SCH3 F
NH CH>CH>CH>CH3 H SCH3 H
NH CH>CH>CH>CH3 H SCH3 F
NH CH>CH>CH>CH3 F SCH3 H
NH CH>CH>CH>CH3 F SCH3 F
NCH; CH>CH>CH>CH3 H SCH3 H
NCH; CH>CH>CH>CH3 H SCH3 F
NCH; CH>CH>CH>CH3 F SCH3 H
NCH; CH>CH>CH>CH3 F SCH3 F
CH» CH>CH>CH>CH3 H SCH>CH3 H
CH» CH>CH>CH>CH3 H SCH>CH3 F
CH» CH>CH>CH>CH3 F SCH>CH3 H
CH» CH>CH>CH>CH3 F SCH>CH3 F
NH CH>CH>CH>CH3 H SCH>CH3 H
NH CH>CH>CH>CH3 H SCH>CH3 F
NH CH>CH>CH>CH3 F SCH>CH3 H
NH CH>CH>CH>CH3 F SCH>CH3 F
NCH; CH>CH>CH>CH3 H SCH>CH3 H
NCH; CH>CH>CH>CH3 H SCH>CH3 F
NCH; CH>CH>CH>CH3 F SCH>CH3 H
NCH; CH>CH>CH>CH3 F SCH>CH3 F
CH» CH>CH>CH>CH3 H Cl H
CH» CH>CH>CH>CH3 H Cl F
CH» CH>CH>CH>CH3 F Cl H
CH» CH>CH>CH>CH3 F Cl F
NH CH>CH>CH>CHj3 H Cl H
NH CH>CH>CH2>CH3 H Cl F
NH CH>CH>CH>CHj3 F Cl H
NH CH>CH>CH2>CH3 F Cl F
NCH; CH>CH>CH>CH3 H Cl H
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M R! R? R3 R4
NCH3 CH>CH>CH>CH3 H Cl F
NCH3 CH>CH>CH2CH3 F Cl H
NCH3 CH>CH>CH>CH3 F Cl F
CH» CH>CH>CH2CH3 H F H
CH» CH>CH>CH>CH3 H F F
CH» CH>CH>CH>CH3 F F H
CH» CH>CH>CH2CH3 F F F
NH CH>CH>CH>CHj3; H F H
NH CH>CH>CH>CHj3; H F F
NH CH>CH>CH>CHj3; F F H
NH CH>CH>CH>CHj3; F F F
NCH3 CH>CH>CH2CH3 H F H
NCH3 CH>CH>CH>CH3 H F F
NCH3 CH>CH>CH2CH3 F F H
NCH3 CH>CH>CH>CH3 F F F
CH» CH>CH>CH2CH3 H Br H
CH» CH>CH>CH>CH3 H Br F
CH» CH>CH>CH2CH3 F Br H
CH» CH>CH>CH2CH3 F Br F
NH CH>CH>CH>CHj3; H Br H
NH CH>CH>CH>CHj3; H Br F
NH CH>CH>CH>CHj3; F Br H
NH CH>CH>CH>CHj3; F Br F
NCH3s CH>CH>CH>CHj3; H Br H
NCH3s CH>CH>CH>CHj3; H Br F
NCH3s CH>CH>CH>CHj3; F Br H
NCH3s CH>CH>CH>CHj3; F Br F
CH» CH>CH>CH2CH3 H N(CH3)2 H
CH» CH>CH>CH2CH3 H N(CH3)2 F
CH» CH>CH>CH2CH3 F N(CH3)2 H
CH» CH>CH>CH->CH3 F N(CH3)» F
NH CH>CH>CH2CH3 H N(CH3)2 H
NH CH>CH>CH2CH3 H N(CH3)2 F
NH CH>CH>CH2CH3 F N(CH3)2 H
NH CH>CH>CH2CH3 F N(CH3)2 F
NCH3 CH>CH>CH2CH3 H N(CH3)2 H
NCH3 CH>CH>CH2CH3 H N(CH3)2 F
NCH3 CH>CH>CH2CH3 F N(CH3)2 H
NCH3 CH>CH>CH2CH3 F N(CH3)2 F
CH» CH>CH>CH2CH3 C=ONHC(CH3)3 SCH3 H
CH» CH>CH>CH2CH3 NHC=0C(CHz3)3 SCH3 F
CH» CH>CH>CH2CH3 NHC=OCH(CH3)> | SCH;3 H
CH» CH>CH>CH2CH3 Cl SCH3 F
NH CH>CH>CH->CH3 C=ONHC(CH3)3 SCH3 H
NH CH>CH>CH->CH3 NHC=0C(CHz3)3 SCH3 F
NH CH>CH>CH->CH3 NHC=OCH(CH3)> | SCH;3 H
NH CH>CH>CH>CHj3 Cl SCH3 F
NCH3 CH>CH>CH2CH3 C=ONHC(CH3)3 SCH3 H
NCH3 CH>CH>CH>CH3 NHC=0C(CHz3)3 SCH3 F
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M R! R? R3 R*
NCH3 CH>CH>CH>CH3 NHC=0OCH(CH3), | SCH3 H
NCH3 CH>CH>CH2CH3 Cl SCH3 F
CH» CH>CH>CH>CH3 C=ONHC(CH3)3 SCH>CH3 H
CH» CH>CH>CH2CH3 NHC=0C(CHz3)3 SCH>CH3 F
CH» CH>CH>CH>CH3 NHC=0OCH(CH3): | SCH>CH3 H
CH» CH>CH>CH>CH3 Cl SCH>CH3 F
NH CH>CH>CH->CH3 C=ONHC(CH3)3 SCH>CH3 H
NH CH>CH>CH>CH3 NHC=0OC(CH3)3 SCH>CH3 F
NH CH>CH>CH->CH3 NHC=OCH(CH3), | SCH>CH3 H
NH CH>CH>CH>CH3 Cl SCH>CH3 F
NCH3 CH>CH>CH2CH3 C=ONHC(CH3)3 SCH>CH3 H
NCH3 CH>CH>CH2CH3 NHC=0C(CHz3)3 SCH>CH3 F
NCH3 CH>CH>CH>CH3 NHC=0OCH(CH3): | SCH>CH3 H
NCH3 CH>CH>CH2CH3 Cl SCH>CH3 F
CH> CH>CH>CH>CH3 C=ONHC(CH3)3 Cl H
CH» CH>CH>CH->CH3 NHC=0C(CHz3)3 Cl F
CH> CH>CH>CH>CH3 NHC=OCH(CH3), | Cl H
CH» CH>CH>CH2CH3 Cl Cl F
NH CH>CH>CH->CH3 C=ONHC(CH3)3 Cl H
NH CH>CH>CH>CH3 NHC=0C(CHz3)3 Cl F
NH CH>CH>CH->CH3 NHC=OCH(CH3), | Cl H
NH CH>CH>CH>CH3 Cl Cl F
NCH3 CH>CH>CH->CH3 C=ONHC(CH3)3 Cl H
NCH3 CH>CH>CH>CH3 NHC=0C(CHz3)3 Cl F
NCH3 CH>CH>CH>CH3 NHC=OCH(CH3), | Cl H
NCH3 CH>CH>CH2>CH3 Cl Cl F
CH> CH>CH>CH>CHj3 C=0ONHC(CH3)3 F H
CH» CH>CH>CH->CH3 NHC=0C(CHz3)3 F F
CHz CH>CH>CH->CH3 NHC=OCH(CH3), |F H
CH» CH>CH>CH2CH3 Cl F F
NH CH>CH>CH->CH3 C=ONHC(CH3)3 F H
NH CH>CH>CH->CH3 NHC=0C(CHz3)3 F F
NH CH>CH>CH->CH3 NHC=OCH(CH3), |F H
NH CH>CH>CH2>CH3 Cl F F
NCH3 CH>CH>CH->CH3 C=ONHC(CH3)3 F H
NCH3 CH>CH>CH->CH3 NHC=0C(CHz3)3 F F
NCH3 CH>CH>CH->CH3 NHC=OCH(CH3), |F H
NCH3 CH>CH>CH2CH3 Cl F F
CH» CH>CH>CH2CH3 C=ONHC(CH3)3 Br H
CH» CH>CH>CH2CH3 NHC=0C(CHz3)3 Br F
CH» CH>CH>CH2CH3 NHC=OCH(CH3), | Br H
CH» CH>CH>CH2CH3 Cl Br F
NH CH>CH>CH2CH3 C=ONHC(CH3)3 Br H
NH CH>CH>CH->CH3 NHC=0C(CHz3)3 Br F
NH CH>CH>CH->CH3 NHC=OCH(CH3), | Br H
NH CH>CH>CH>CHj3; Cl Br F
NCH3 CH>CH>CH2CH3 C=ONHC(CH3)3 Br H
NCH3 CH>CH>CH2CH3 NHC=0C(CHz3)3 Br F
NCH3 CH>CH>CH2CH3 NHC=OCH(CH3), | Br H
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M R! R? R3 R*
NCH3 CH>CH>CH>CH3 Cl Br F
CH» CH>CH>CH2CH3 C=ONHC(CH3)3 N(CH3)2 H
CH» CH>CH>CH>CH3 NHC=0C(CHz3)3 N(CH3)2 F
CH» CH>CH>CH2CH3 NHC=0OCH(CH3): | N(CHs3)> H
CH> CH>CH>CH>CHj3 Cl N(CH3)» F
NH CH>CH>CH>CH3 C=0ONHC(CH3)3 N(CH3)» H
NH CH>CH>CH2>CH3 NHC=0C(CH3)3 N(CH3)» F
NH CH>CH>CH>CH3 NHC=0OCH(CH3), | N(CH3)> H
NH CH>CH>CH>CHj3 Cl N(CH3)» F
NCH3 CH>CH>CH>CH3 C=ONHC(CH3)3 N(CH3)2 H
NCH3 CH>CH>CH2CH3 NHC=0C(CHz3)3 N(CH3)2 F
NCH3 CH>CH>CH2CH3 NHC=0OCH(CH3): | N(CHs3)> H
NCH; CH>CH>CH>CHj3 Cl N(CH3)» F

[0023] fE—EBEEMHF » XOLEWHES ML THEK 2B

(Z)-3-((3-T B:-3-H E-7-(FHui A)-1,1- & B FA-5-78
A-1,5-FHBERE-8-F) | E)-2-HB NI EL

(R)-(Z)-3-((3- T E:-3-H E-7T-(H o B)-1,1- & i+ A-5- KA
2,3,4,5-T0&&-1,5- B EIE-8- 5 &) -2-m N G L

(S)-(Z)-3-((3- T E:-3-H A -7-(H B B )-1,1- Z & HE+ A& -5-F A
2,3,4,5-T0&&-1,5- B EIE-8- 5 &) -2-m N G L

(E)-3-((3-H A-7-(HAfiA)-1,1- & HFA-5- 7K E-3-18A-2,3,4,5-
PUS-1,5- K BEE - 8- ) |EH NGB

(S)-(E)-3-((3-H A -7-( B it Bo)-1.1- | i+ A -5- R A -3- N A& -
2,3,4,5-T0&-1,5- R H B EIE-8-ED & E) WG L

(R)-(E)-3-((3-H A -7-(H i £)-1,1- &+ & -5-FE&-3- W& -
2,3,4,5-TUR-1,5- R FFEEE-8-E) & E) NIHEL

%_2a3a4a5_m

(R)~(Z)-2-5-3-((3-FH E-7-(FH B B )- 1, 1- S e o - 5- TR AR -3- P -

HEENE-8-B) F ) WIGHEL

5 12 HEETEREE)

2,3,4,5-IU&-1,5-7K
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(S)-(Z)-2-F-3-((3-FH E-7-(H i A)-1,1- S\ T+ A-5- K E-3-INA-
2,3,4,5-T0&-1,5- R BEFIE-8-EDEE) NG L © K

(Z)-3-((3- £ B:-3-H B-7-(FHi A)-1,1- & fEFA-5-75-2,3,4,5-11
A-1,5-FHBERE-8-F) | E)-2-HB NI EL

B HBEBEES [Ty 2 B

[0024] WASCRTA - flgsh " A&, GfE&E - 85 - BE K
;__%; o

[0025]) WASCFRA - 758 " Creli ks, BIEEA1Z6{ERE T2
BH#EE R 0 BiltsE T Crai i ) GIEEA 1 24ERE T2 B#EE
A Clui B EOEERE - & EWE - ZEWNE BT
B BTE -F TERE=TE-

[0026) WASCFTA @ st "CraBii &, iR MERZE
HEE T HEC i HF—HE(HEFA FOERNEER - ClaliiE
EPBEEERE  FLER=FHE -

[0027] @ACFTH - flash " Crdi@d s ) K T Crdmtii s Hi5n
HIEE i B SR B o 2 FLAR B0 o R B B By S C b B

[0028]) WASCFTH - fli5E " CsodRi A, BIEEA3IE6MIRIE T
ZHIBHIAIRIR - G IR EC EHEEERENE BT E BKEKEREC
;__%; o

[0029] figsE " 55, RonH6EER R TR 2 75 i B IR B 104
WRIRFHER . S REIR 24 - FECEPIBEMEERE - ZERBEE -

[0030] figse "Bk, A95-NHEE - SOAS AT > 758 " N-(Cra
BeEOREE: | K TN N-Z(Crafi BORE | BfE— i E SR T 7 il & E

5 13 HEETIEREIE)
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PHEC Y S HEC R BB A o N-(CLui BB E 2 EHlaiEH A
Z KEZ=TRHE > HNN-Z(Crabi B g 2 E P a5 g A e

N
O
D

[0031] 40ASCRTA » fiisE " N-(G5&-Crafi Bl A, BiEER T
75 5 -Crali ZR B A 2k o N-(G7BE-Crald B 2k 2 & BB 152 B B g
BERR RN - 5 T Credni AR ) REaFE TEC MR AER
LW o CroliBRE M E 2 B EE LMl 2 RS =T A& - flosh
"CRAEREE ) GRESRETEC SR EARERER A - CLdiR
B A EOIRE =T fA&REE - ish ' CrJiBEmiiE ) & ' Cs
IRt R R A | (RIS EE T 0 B C Ll R R AR 2 Ca o IR b B il i A
B -

[0032] 4ASCRTA > flosE ' BE 482 bl iiz ) RIEEAN AEE
SRR H - RZE > EE - BEEYE LREEM T EA R BENHKE
by~ WE - dHEeP) k/El -

[0033]) 40ASCATAL > flish ' &Y BIEA T Z(EHNSE > BiE(K
WIS ERSEAS ZEHG - BOINE > BK 4920, ZHEIE
fE 120, A - MESHEAERAEZSHE JBE - —Kiis > s

) BREBERCEEEREBEREECERREAWIN - £ FEE
Z95% (5 BEMN) AL EE 210 NEIFTAE - DI AKE B2 -

[0034] 0D Z1,5-FRHBERM K 1,2,5-FH E A bGP

SEERE balp 2B R/ NG TR IR FE MR IE BL i A 5 I A (ASBTHI
HE) ~ BRI BL IS A 2R B I HR (LB ATHI ) 20/ B T8 1 8 ((<RE ME RS
Bz Ko BT i IS I 8 22 90 W = < ST (BB EE ASBT/LBATHIHIEL) - (At - H

HAI

_Pl‘

5 14 HEETIEREE)
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PR 5 TR AN B B 0 - IRIE R S Lo 7
5~ BT P R R P AE ~ 5 1 0 BT A% -

(0035 Lo B9 75 LA B s e 1 B 7 M P15 A 5 L IR
DAL E + BRRNEA (ORI & 1B R OBURERR I 5 BRI 2 OF A
B PR ~ (U PR BRI IR - AR - LA -
Rl O L8 ~ 4RI - BEFRIA 2 ~ BUMRRE(L « LALIEZE - bR
BOMRAE (2 BF ~ B L AR TG GO - PR - BRI 2
B DL - LRI LR S R R © BRI R s
BB Z B I E 24 © B AURE - BREBE A - BE R IT
2 B - R AR - b5 = 8 WS U 2 RS E
i PO (B BF GE PR BEX)  BYNRSGERE (LR B0 BE 5 R PR 01 5
REOSE -

(0036 5935 H 435 R 2 L4 (S L A R~ R B0
{85 5 E B (CIC) ~ RIBICME /(3 HE (R  DRIAER Y% 958 2 (6L ~ P
IR 3 (R~ DRI 4 (A~ PR% 0 (LA A (A -
P61 7 475 (Parkinson's disease) 5 2 (854 + [ 4 5 MR (LA 4 56 2 3
B~ BRI 82 (B M AL AHB BERE(IBS-C) IR & B KRS 25
HE(IBS-M) ~ /N5 Iy P R RSB F 375 8 2 () © 7228 ALK J3(Crohin's
disease) ; 5§ PENE BRI U HE + MBS BRAE(IBS) + 58 S LRSI (IBD)
BB 5 3% 5 RS ME R B KL O S AE 40 B 6 I U (Barrent's
esophagus) ~ 7147t P et 3¢ B8 3% -

(00371 40173 FiF T 3% 2 T 47 2 T B B SFLEL e 5 R ADE B
PR - AT BT PUIEE AT OB R ) 2 (IR - A i

5 15 HEETIERBIE)
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LN o BEIR R BE M (R M BT o B et I8 R0 iE B 15 B R FR 7 48 M AT i
REDRE © MERE Rl Z e RMEsEER © S RMEEERE © IEERFsH © Ehiln
& g B P #H (post-Kasai biliary atresia) : FFRAE AT R AEERASE + B A 5LAT

P AERETERE  BEMETEE SR =R KBAE R
Br o R FRAS I (B (Zellweger's syndrome) ¢ 52 fl ML dhi<f (L AH BRI AT IR
al-PURE H By Gk = 0E 5 o] 5L £ B E (£ EF (Alagilles syndrome > ALGS) :
FEENRE B EE (Byler syndrome) ; {J4RHERE(BA) & E#ARE & HETT MR IR VAT
A RE T8 75 (PFIC) » AL#EPFIC-1 - PFIC-2 ~ PFIC-3 & JE## E :PFIC - &
o7 Al (& PRIC K AR B AR i & PFIC & B8 3 M AF W B+ 8 (BRIC) »
EHEBRICI ~ BRIC2 Rz JERF S EBRIC ~ JE 7377 fig 1 BRIC & AT B2 H fig 12
BRIC ; RS REH % © [RE MR ITIEAFEE(L(PBC) & FFE4E(L  JEER
MERE AT AT 955 (NAFLD) 5 JEJE S I B G 28 1 B 3k (NASH) 5 PRI =5 [ BE
IE+EE - BEREMEIE 2 (Down syndrome cholestasis) : ZEY5% 3
MR BRI+ ERCERN=RE) @ FFNIETEE © IMET
e KB EEHRIE T 2B (PNAC) » [ChIEHEBIEHERE @ MHE
KBRS HEEEEREL (LSCH) © FREMEaE(RMEIEE R (PSC) ¢ RIEEKEH
GAHRRIEE X [REMIETMIEE X IBAEMEES D) © BB A © Wig
B&EAO  IEATERRRER - REEMIFE (Caroli disease) ; IEE EM:IERE & EM:
BB BEEME ¢ BEEI%E  AIDSIEE R © skl M Em & BT8R
BCEE G L Z iR BRAE SR 1BV B R R IR BT MR TR
B Bt B 7 S TR MR 3R S MERE A AT 0 AR ORAS AT ¢ EEVIEE AT

D EUBEVE © SR R MERERE & RERFA 1AL (BAS 1AY)  BEY R4 M HHE G
(DILD) 5 AFefaE(t e RYEFFEE(L © AFEE(L © B R IK AR 4H SR i v

5 16 HEEHIEREIE)
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4 fiF (Langerhans cell histiocytosis » LCH) ; ¥4 5 f i s (B MR IEE %
(NISCH) ;5 &L 1l BR A= B M R OROpROfiE (EPP) 5 % 48 1M Bl A BV BE /B &k 25
(TAD) ; 7 % M 3 & 5 BF R ANH) 5 JE fE 2 21 /) 2 fE] B8 & &k = (NS
PILBD) ; b= %L R EIIRFE(L(NAIC) ; FF&EETR B 80 =
SEME/ NG SERG R 5 MUBMER S EZ B - AEMEER S MERERE 2.0
A B (P00 55 0 EE) ~ BLRFEE(EAEBR < O AR O T RBOIR L ) R BLRE 8
TEMERHRAERE < B R AL ES © 2 TR - WEE R (EFEALIRR - B
RIRE 3% ~ CRIRF X - DEIRF R R ERIRF3R) 5 FF4BAHE (AF ) - BEE RS 5 BE
B AH R < B E T - R AT - BB E KRR R B R S e RE T
& o OMLEY e B BEE b3z = W8N I8 F 7 1Y 58 BT Rios w2 2 8
M RO -

[0038] mIFEHOMEEYEHLEEEEE Ful#2 ~ BIERETEN <
LA P I B 1 BB O WORE 2 B (BLFE B AE &5 B IIE ~ XM BAE & B e
(FHBL) - FLEERURL /% &% (CRD) R EEIBEMAE) © 4 RBEERTE R
b9%  SMmEE  B/NEKE R © ZEM SN (PKD) (BfERAERENS
F B (ADPKD) e iS22 BB N (ARPKD)) . KB EIG L%
&I o ALEY)JIE T B T ez i SR A B B 1B B Y Preg fa i o

[0039] ABSNMER: « #EZSLCI0/AE&ERBED REKE Z1FH
PER] - JCH Na*-~EfL 5 7 [F 8858 % TR(NTCP - T8 & B R REBR 8 EE 0
(LBAT) ; ZRNTFHRSLCIOAT) » HAL 4 2 EARPE I - =R 0 /NG TE
& 57 (< HE 1 BE B 1 A 25 B (ASBT - JR 8 Ry 2B IS HE % 98 4 25 5 (IBAT) -
ISBT - ABATE(NTCP2 ; EiREFSESLCI0A2) » HAT RS F E 4HA - 37 it
B/NEANT - MEE YRR - R REE AR R B SR R AR 2 /NI THIE R

5 17 HEEHIERBE)
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R o AERT R > BEBE #E 1 AT BB B B & 5 (LBAT) B FIf# AR M o A 5
- HFE SRR B R (BSEP | B NFF5RABCBINE 77 b EF #B/NERR -
THERE < U AR NS TR S (R AR MEAE B B & 5 (ASBT) iR #

i T Ry B IR B B R 5 (IBAT) - LBAT R ASBTH R E L EMN-FE
EEEEY - &0 7B E W EECE 2 (#Na*HE 1 -

[0040) SMAEVIRWNAY) > BIEIER - (%A S FIFkmm e 2
HMEAMEMMEZERFREEZARBSEES TLNEAT - HEBREE 2
S KT hEle S o ZNERR LU B TP 2V AL A RERE B R B E > NI
SEE FE T I IR R O o A SR AT 4l A (Kosters )z Karpen, Xenobiotica
2008, B384z, F1043-1071H) - ASBTKLBAT{RIF HREBGE & < IEE K
FhafRsS & ZIRMBALRGE G ZHIEY) - AR LS SRR A
NERE = EER R - MARERHASBT ZIEEREZ'E - 241 >
I 53R LB AT 8 2 feb 351 ] B i B B8 ~ R RAMEY)) -

[0041] wEzEY)HIHIZEK IS - LBATRAASBT — R MUK L& -
Dong < A\ B8 Al tHFDARZ A& Z 1) A HLBAT 2 829 > HEEEILBAT K
ASBTHIHIEK - (EHFDAZAE Z 28 - o Gt BEEMEEET — &
FILBATHIHINTFE  Efi BERF T8 Bl 27 229 {F & B s AV LB AT HII A -

BFEM H /b H (irbesartan » Ki =11.9 pM) & {5 2Kk H (ezetimibe » Ki =
25.0 uM) o 3 [F] o 2 2 o B 2% O WA 5 K P B — fifl <= 9 52 7 5 S )
LBAT By EEEHY - HUEMSIEREE Z 721 88 o > 479 31 7 22 9 {11
LBAT - 512229 (JR BB #— - )INHIASBT - [NIE - #EAAF AL HIH =
£ > (HASBTH PR Rt EELBATE FEF &Y IH] - HIELalsE B LBATH A

iy /D A 28 50 (B 4 12 FE B (Dong % A, Mol. Pharm. 2013, $10%, §1008-

i
=

\

o E
S

Taﬁ‘a

%

5 18 HEEHIEREE)
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1019E) -

[0042] VazZe AAFLBATHE = iE 2 # 5l 7l £y B A B B g PR 5%
B2 Ry e R 85 R « LBAT®AZIE 2 RIEEE @ IEEEQ BE S
ME R AR < + 2im A 248 - HRR AR B &5 O g S F AN AL
HEFFREATTE3R (VazZE A, Hepatology 2015, 5614, 5£260-267H) - £
R LB ATHI ) B 22 2 fF R R RS - BRUR IR A AT 58 IR U
TEIEDE

[0043]) Liu% A it B1SLCI0A] (LBAT) p.Ser267Phe2g & = 4li
EVEER < F A S IE S EAY R - BRRISLCI0ATH Ph 28 8 BB AL R HH
RIEAFBETAMNAR  Hd xSy KRN R B T (FECER
KR 73 il B 8% Ko 12%) Fe # R (11%) = (B IE T BE ey | & BE e i 2
B EF20.64% ~ REFEEANL Z1.44% K8 N2 1.21% © JRER
HE G EEBTEE ARES ZMEBASENIN - LiuZ AfRH > 1
B o] e BR A Y B PIRF ARG 28 2 AF 4l A 2 BABRE /D IE R DL R
wC BBATEIR A YgENEEEREEER - BB BERBRIER UEZR
1§ 72 (Karpen & Dawson, Hepatology 2015, 55614, $24-27H) - 5% >
Flignl ek me E 2 BB LHEEaEHREF R VEHFEREER - MR
LBAT /R R &5 & < MERL - AT B FE PR &S & ZMERE B 0l A~ i AR
EH(Liu% A, Scientific Reports 2017, 7: 9214, %1-7H) -

[0044] E2FHRLBAT{E B = 2 e T EBMUEEG KIETER
g NI o SR ASBTAE S M8 S RS W E T % T & » S50 5e 28 BRI
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 & BAIFT %% 2 (HBV) K DRI % i 22 (HD V) 2 J5 52 2 ARV AE

5 19 HEEHEREE)
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285 > BEIRT XI5 55 K DEIRT R I 35 R AR R AT dlAE e < 2R RIA -

[0045] EFFFRASBTHIHI AN EERMFEEEEERNERER
FUME > PURCRESIE R A T Z AT IERE & 17 © 5540 » E33RASBTHI
HIKERE R & 8 MMMERE LR » (€M iEILASBTHIH] &2 R R I 2
HEIFRYEE  ASBTHIGIEIIN /BRI REME(E ML -

[0046] mFASBT X ZE AL G T R IF (L L HIEHE 1§ HIBAT) - [A
BEASBTHIFIE A 2= F 8] H - 55— 4 > ASBTJRAL B Bt < 41 Ui /)N 4]
Buch 23R o [Nt > & &0 F 2 ASBT i 7 7K 1] #1155 i o B i > 75
W - BfE - IR EERIRTIER = & 0 > REMRRIBIE NS &R B IRIE
Bz - NIL > JERINMEEEE T B/ ES T #EER 22 5 1 ARYASBT
HUT e 2R EE & A A B T SR (E ) 2 9 2 5 T FHRYASBTHIRI R E2UERE &
LR -

[0047)] EASASBTHIHI I AL &V il E AR e R 5 EET
CRZAMR - sEETIEREERFAIE 2R (PFIC) ~ [l fi 4 BE 5B
HE 75 Pr $5 S S TE A 14 i BTG 2 1 BT 3R (NASHD) -

[0048] REEPASHE R —EE RAV/NEIHRE > H3 RKIEE 28057 5L
SCEMHECE E6kK) - ILIHZEERRERRIE T ER - BEEUEREE > &
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 -

[0049] ACIRMEARRIGHEARE LR ZIBEMEN A > &F
HERBeREEFEANEZAMLEY AR ESR Fa 7z 28 - f£—

%t

5 20 HEEHIEREIE)
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ERA R - (FARAREX(OCE LB S Fuf2 2 | Aic &
TEEFM - L —SEROIF > CETEEFiTZ A mEBREE D
LEYe B P ol 2 - fE— S E i fl T - IEERE e F R
g MBERSE - £—SEHEHF - FERK S EGHE D HIWELISA
Mg oy A Bk 2 M AEAHERE &~ 7y AT 2K HIE - 40DaneseE A, PLoS One. 2017, &
12(6)%: e01792005 firift » HUA2 WFIHZ HRIFALLH « ff—LbEF
WG MOEIER: & & o REAIOERMAOb e S B 552 - ml#
72 BRI MBI S B0 10% £40% - 20% £ 50% ~ 30% £ 60%
40%%270% ~ 50%E80%E K1A90% » AL —LLE i+ - EHEPFI$E ~ Ja
BFE RN 2 VAR -

[0050] PFICH—EEANEMEKE @ BETZERRKNENE
50,0004 100,000 58 % Hh 2 — & H ISR T - B RAE SR -

[0051] PFICY —fERIPAHREBER » HAFEHENESLERSE
T o fE—E1FR T - PFICEEAF (L K ATF =18 - HATHE AEIET 7
fE 4903 S fin (PEBD) K AF RS AE - 78T - Ibb S5 R T W] RE 75 2K FH & KAV F- 1l
e OF i BB - DARGO I R vt R -

[0052] 8 5 =1 0] BE BLPRIGR G » HOBARE B 18) - 2B R 3R 7 =
T B JB Ay PFICE: U FE R

@ PFIC 14 - HOFEGE R " FREN L - (R ATPSB 1 A (R 58 # fT ]
ABE 53 2185 (e > s ERRE 2 & O E A B 4R Rk Rs 2 s (e
IS dHRERE B 2 B E T o IEE A 2 RSP LR - AR R AT R BE B
s tHBARE  ZPFIC | B2 (W88 M F A AR B WY RS (I H SRR 12
& B8 BFMaE BN T  EEGIE —F+F4E R 2 A ERE I

4.

1

5 21 HEETIEREIE)
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b R AR AT -

e PFIC 284 - HAHFHE R " FREDEMEE 1> (AMIINABCBIIZ N %EE
FTEEIRERE 72185 - ZEREE — R AIEEm I E o E0E - &
HIEEE 5 FFREfe - A PFIC 281 7 (G 40 % A1 AR IR HY AT 28 5 A RE R AT
=g o HFEE 2R R AT AR 2 AT R Y BB 0

e PFIC 34 » HUBE A HEN 2 & 4 FHFREETIHEERAERE
o HRHABCBAENZEE SIL - B NS As 12 2 2 A i R 2 1
HEH -

[0053]) 4 » 22 TIP2E R ~ NRIH4E [H i MyoSb £ [ 2 &
EPFIC V. JFA - 54 » — b B 5 PFIC . {# 4 £ ATP8B1 - ABCBI1 ~
ABCB4 ~ TIP2 ~ NRIH4E{MyoSbE R F 2 {F—F Hg8 288 « L5
TEHT R FRR R AR AR -

[0054] ATP8BIER S FTFELENPIRMEEEIIN L2 KRS
o HdRSRAN NEEF A RIATPEB 1 & H (FIZISEQ ID NO: 1)E¢A R (f
ZISEQ ID NO: 2) - ABCBI1IE R E 15 & BHIFIRMEZERET R K FE
Sth» HrpRaREN NEEF £ RABCBIE K (fISEQ ID NO: 3)a AR
(FIZISEQ ID NO: 4) -

[0055] nEELIEE & ol IF i - 2B B0 E RV T HIERSEQ
ID NO: 1803 2 FrE B A B AR U BTS2 EEO BR8]
SEQ ID NO: 1E3EE AR REE (F140 - AR > 55 W ClustalW2) «
BEERA  BLHEASCPR R " 288 ) ) n] B HE B 20 2 (8 e BRI LA
FP AN B 2 4 A DL R P PN SN BE 2 k28 o W03 IE T 3 i & vT B
> 2B ENFI T EERSEQ ID NO: 254 2 FpE % H B (i BEHIZH T

5 22 HEEYIEREIE)
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frE ] FEHS2H ERNFSESEQ ID NO: 254 LEH A E (HI 4

PR

= 41ClustalW2) -

EFERE L

' {E A

(LA RE TR O

L5 B 22 (i B HLA ~ P A A BN SR 2 4 A LUK R I A B ISR 2 ik

e o JN 2 A Kooistra & A,
interaction database ; , Nucleic Acids Res.

D365-D371H » HL

ATP8B1~

MSTERDSETT
ECTWOVEKAND
NLYFLALLIL
IKDGRFKVAK
MSLEITDQYL
RNTDECHGLV
YWEAQVGNSS
WDLOMYYAEK
DASQHNHNKI
RTDGOLNYQA
KEMSIIVRTP
IEEKEFTEWN
LAKADIKIWY
KFAPPVQESE
RLEAKKEQRQ
IKTAHIGVGI
FILVHEWYSE
VGOQRDLLENY
VITVNFQIGL
ROPYIWLTITI
GVSTRRSAYA

ATP8B1~

HH Y

N ==

HH Y

FDEDSQPNDE
RKYHEQPHIM
QAVPQISTLA
WKEIQVGDVI
QREDTLATED
IFAGADTKIM
WYLYDGEDDT
DTPAKARTTT
EQVDFSWNTY
ASPDEGALVN
EGNIKLYCKG
KKFMAASVAS
LTGDKKETAE
FPPGGNRALL
KNFVDLACEC
SGOEGMQAVM
FNGYSAQTAY
KRFFVSLLHG
DTSYWTFVNA
LAVAVCLLPV
FSHORGYADL

VVPYSDDETE
NTKFLCIKES
WYTTLVPLLV
RLKKNDEVPA
GFIECEEPNN
KNSGKTREFER
PSYRGFLIFW
LNEQLGOIHY
ADGKLAFYDH
AARNFGFAFL
ADTVIYERLH
TNRDEALDKWY
NIGFACELLT
ITGSWLNEIL
SAVICCRVTPE
SSDYSFAQFR
EDWEITLYNV
VLTSMILFFI
FSIFGSIALY
VAIRFLSMTI
ISSGRSIREK

DELDDQGSAV
KYANNATIKTY
VLGVTAIKDL
DILLLSSSEP
RLDKFTGTLF
TKIDYLMNYM
GYIIVLNTMY
IFSDKTGTLT
YLIEQIQSGK
ARTQNTITIS
FMNPTKQETQ
YEETEKDLIL
EDTTICYGED
LEKKTKRNEIL
KQKRAMVVDLY
YLORLLLVHG
LYTSLPVLLM
PLGAYLQTVG
FGIMEFDEFHSA
WPSESDKIQK
RSPLDAIVAD

DNAFRZ(SEQ ID NO: 2)

2016,

25 YA FAAS -
HRIE H'EF5I(SEQ ID NO: 1) -

Uniprot
EPEQNRVNRE
KYNAFTFIPM
VDDVARHKMD
NSLCYVETAE
WRNTSFPLDA
VYTILIEVVLIL
PISLYVSVEV
ONIMTFKKCC
EPEVRQFFFL
ELGTERTYNV
DALDIFANET
LGATATEDKL,
INSLLHARME
LKLKFPRTER
KRYKKAITLA
RWSY I RMCKF
GLLDQDVSDK
QODGEAPSDYQ
GIHVLEPSAF
HRKRLEKAEEQ
GTAEYRRTGD

" KLIFS: A structural kinase-ligand

4434,

D14,

ID 043520
AEENREPFRK
NLFEQFKRAA
KEINNRTCEV
IDGETNLKFK
DKILLRGCVI
LSAGLAIGHA
IRLGQSHFIN
INGQIYGDHR
LAVCHTVMVD
LAILDFNSDR
LRTLCLCYKE
ODCVPETTISK
NQRNRGGVYA
ERRMRTQOSKR
TGDGANDVNM
LRYFFYKNFA
LSLRFPGLYI
SEFAVT IASAL
OFTGTASNAL
WORRQQVFRR
S

ATG
AAT
GAC
GAG
ARC
TGT
ARC
GCC
TCT

(C234043PA docx

109142910

AGT
GAC
CAG
GAG
GAT
ATT
GCA
AAT
ACC

ACA
GAD
GGG
AMAC
CGC
ADG
TTT
TTA
CTG

GAA
GTG
TCT
CGG
AAG
GAG
ACC
TAT
GCT

AGA
GTT
GCT
GAG
TAC
AGT
TTT
TTC
TGG

FHGTE A0202

GAC
ccc
GTT
CCA
CAC
AAR
ATA
CTG
TAC

TCA
TAC
GAA
TTC
GAA
TAT
CCa
GCT
ACC

GAA
AGT
CCa
AGA
CAA
GCG
ATG
CTT
ACA

5 23 HEEHIEREE)

ACG
GAT
GAR
AAA
CCT
AAT
AAT
CTT
CTA

ACA
GAT
CARA
GAA
CAC
AAT
CTG
ATC
GTG

TTT
GARA
AAC
TGT
TTT
GCA
TTT
TTA
ccc

GAC
ACA
CGA
ACA
ATG
ATT
GAG
CAG
CTG

GAG
GAA
GTC
TGG

CAG
GCA
CTT

GAT
GAT
ARAC
CAA
ACA
ACA
TTT
GTT
GTG

TCT
GAA
AGG
GTC

TAC
AAG
CCT
GTG

CAG
CTT
GAZ

TTC

AGA

CARL
CTG

CCT
GAT
GCA
GCA
TTG
TAC
GCA
ATC
GGC

1103102575-0
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ACA
GGG
GAT
TAT
TTC
CAG
GCC
ATC
TTC

CAT
GCA

ACC
TTA
CCA
ACT
CTG
CAT
GCA
ATC
AGA
ATG

GTC

GTC
CTG
TAC
TTC
CTC
GAC
GTG

(C234043PA docx

109142910

ACT
GAA
GCT
GAT
CTC
AAG
GCT
AAG
GAT
GGC

TAC
CAT
GGA
ATC
GTG
TAT
CAG
CAA
GAC
TTT
CTT
TTC
CTC
AGG
AGT
AAC
ATC
CGA
AAT
GAA
AAC
ATT
GARL
GGA
ACT
GCA
CCT
ATC
AAT
CGG
AAC
ACC
GCC
ACT
ATG
CTG
TTC
TTC
TAC
CAG
GGA

GCA
ATC
AAG
TTT
TGC
ATG
ACA
TTT

TTA
ACC
ACG
GCT
GAA
ATT
ATT
GCT
CTC
AAT
CAT
AGC
ATT
TTG
AAC
AAC
GAA
AGT
AAG
ATG
GAA
TTT
CGG
CTC
ACC
GAC
GAA
AGG
CCT
ACT
AAG
ACC
TTT
cCccC
ATC
GCC
TCG
GTG
TTT
AAT
AAC
GAT
CAA

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

ACT
ACA
GAC
CTG
ATT

GAC
ATG
GTG
GGT
ATT
CAA
GTG
ARG
ACG
CAC
AGT
CAT
TAC
GGC
GTG
GTG
AGA

AAT

CCA
GTG
CTT
GAT
GGA
TTG
ATT
TTT
TTT
TGG
GAT
CTC
CTT

CAG
ATG
GAT
AAT
CAA
GCA
CAG
GGC
GGC
CGG
TAC
CCT
CTT
GAA
GAA
GGA
TCA
AQG
ACC
GAA
CAG
TCT
CTG
AGT
GAC
CAG
CTG
ATT
GAC
GGC

TAC
CTG
AGT
GAC

FHGTE A0202

GAC
AGG
GAA
GCT
GAA
GAA
GGT
ACA
TTA
TTT

GTT
GAA
ACA
AAC
GGA
GAC
ATC
ACC
GCC
ACA
ATC
GTT
GCA
TTT
ACT
AAG
TGT
ACT
AGA
TGG
GCT
GCT

GAA
ACC

GAA
TGG
RAAG

CTG

GCC
GGC
TAT
CGA

TCT
TAC
GAC
TTA

CTG
ACG
ATT
GAC
ACA
ATC
TTT
CTA
CGT
GCA
AGA
GTT
GCA
ccc
ACC
CAG
ACA
CAT
TTT
TCT
TAT
CAG
TGC
GCC
GCC
GAA
CGA

ALG
ACC
AAT
CTG
ACA
CTT
ACT
ATC
CAG
TCT
TTG
CTG
AGG
GCC
GCC
ATC
GTT
TCC
TGG
TTT
GCG
ACC

CTA

GTG
TGT
CAA
ATT
GCA
ACA
ATT
TTT
GGC
GGT
ACT
CTT
CAG
TCC
ATG
AGT
Cccc
TAT

CAA
GCT
TCA
CAC
TCT
TTC
AGG
ATG
GGT
CAA
CTA

GAT
GCT
GCA
GCT
TGC
AGG
TTT

ARG
AGG
TGC
ATG
GGA
GGA
TTT
TCT
GCC
CAG
AGC
CTG
TTC

GAC
GAA
GTT
CTC
GAA
GAC
GAA
TGG
TGT
GCT

ATT
GTG
TAC
GTA
CAC
GCA
ATC
AAG
CAC
GAT
GGG
ACA
CCC
CTC
ACT
TCT
GCT
GAA
TGC
AAG

ATT

GAA
TAT
AAT
TTT
GAA
TTC
CTA
GAG
GTG
GAT
ATA
GCT
TAC
TTT
ACT
CTG
AGC
AAC

EWaN

5 24 HEEHER

GAT
GTC
GGA
CTG
CTG
CAG
TGT
AGA
GTA
GAC
ATT
CTG
GGC
CGT
cce
TTC

TTC
TGC

GGG

GTC
GAT
GCC
TAC
ATC
GAC
ACA
CTT
TTT
GTA
GAA
GCT

GGG
AGA
CCA
ATT
CCA
GAA
TGC
GTG
GGG
AGT
CAG
ATA
ACT
GCA
CCC
CTC
TAT

E)

GTG
ATT
GAC
CTG
GAT
TAC
GAA

ATT
ACT
GAT
CTT

GGA
ATC
ATC
GCT
TCT
TGT
CAC
ARAG
GAG
ATG
GAA
AGG
AAT
ATT
ACT
CAG
TGC
ATG
TAT
GAC
GAC
ATA
GAG
GGT
CCC
CTT
AGA
GCT
AGC
GAC
GCC
GGA
TTC
AGG
TTG
TAC
GTG
CGA
ARLG

GCT
AMG
GTC
TCT
GGA
CTC
GAA
ACA
AGG

TAC
TCT
TCC
TTC
TCT

AGA
GAT
ATC

CTT
CCA
GTG
GGT
ACC
GTT
GTA
GTT
GAT
TAC
GCT
GAG

ATT
GGA
GAT
GGC
GGT
CTC
ACA
AAG
GCA
CTG
AAT
CAA
CGA
ATG
GTT
GAG
CTC
TTC
AGA

CGC
GAT
ATT
AGC
GAA
CaA
ccc
AGT
AAC
ATA
TTG
GCT
TCT
CTC
CTC
TGG
ACC
AAG
AAC

GCA
GAA
GAT
GCC
CAG
CTT
AGR
ATT
GCC
AAG
GCC
GAG
CTA
AAG
TTT
ATT
GTC
GGA
GAG
GAA

GTC
GTG
GAC
GAA
TAT
TGC
CAT
GAT
CTC
CCT
TTC

CAT
GGC
CGT
TCT
ACC
AGA

TTT
ACC
ATG
ATG
GGT
TGG
ATT
TAT
GAC
ACC
ACG
GGG
ATA
TTT
GTA
AGG
CTG
AAC
GCC
ACC
TAT
CTG
GARA
AGT
ATT
CAG
ATC
GCT

TAC
ALC

GAA
GAG
ATC
ALG
GTG
GGA
CTG
ARG
TTC
TGG
ATG
GGG
TTT

AGG
CTG
GAG

ATG GAT
TTC AAA

CCT AAC
TTA ARAA
GAT ACA
AGA CTA
TTG GAT
TTC TGC

TAC ATG
GCC ATC
CTC TAT
TGG GGC
AGC GTG
CAA ATG
CTC AAT
ACA CTC
ATA TAT
CAn GTT
GAC CAC
CAG TTC
GAT GGT
AAC GCT
ATC ACC
TTG GAC
GABL GGC
CGG TTA
ATC TTT
GAA GAA
GCC TCC

GGA GTT
GTG CTT
GAA CTT
CTT CTT
AAG TTT
GCC TTA
ACC AAG
AGA CGG
CGG CAG
TGC CGC
TAC AAG
ATG ATC
CAA GCT
AGG CTA
CTA CGA
TAC TCC
ATC ACC
CTG CTC
TAC ATA
AGC TTG

1103102575-0
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TTG
TAT
TTT
GGC
AGC
CAT
CTG
TTA
GAA
TGG
GCC
CGC
ACC

CAT
CTG
GCC
TTG
ATT
GTT
AGA
CTA
AGT
CAG
TAC
AGC
GCG

GGG
CAA
GTC
GAT
GCA
CTC
CAG
ccc
GAT
CGA
GCC
ATC
GAG

GTC
ACC
ACC
ACT
CTT
TTT
CCA
GTC
AAG
CGG
TTC
CGC
TAC

CTA
GTA
ATT
TCT
TAT
CCA
TAC
GTT
ATC
CAG
TCG
AAG
AGG

ACA
GGG
GCC
TAT
TTT
TCT
ATT
GCC
CAG
CAG
CAC
AAG
CGC

TCG
CAG
TCT
TGG
GGC
GCA
TGG
ATT
ALG
GTG
CAG
CcGC
ACC

ATG
GAT
GCT
ACT
ATC
TTT
TTA
CGA
CAT
TTC
CGG
TCG
GGG

ATC
GGA
CTT
TTT
ATG
CAA
ACT
TTC
CGC
CGC
GGC
CCG
GAC

CTC
GAG
GTA
GTG
TTT
TTT
ATC
CTG
ALG
CGG
TAC
cCTT
AGC

TTC
GCA
ATA
AAT
GAC
ACA
ATC
TCA
CGG
GGC
GCG
GAT
TGA

TTC
cCcT
ACA
GCT
TTT
GGC
CTG
ATG
TTG
GTG
GAC
GCC

ATA
TCC
GTC
TTT
CAT
ACA
GCT
ACC
AAG
TCA
CTC
ATC

2. PIREEATPSB1ZE &

(C234043PA docx

109142910

CCT
GAC
AAT
TCA
AGT
GCT
GTT
ATC
GCG
ACG
ATC
GTG

R ERE (L B3 (FIA1T3K)”

BB RE (i B23 ({5141P23L)°

W ELFE (T B 45 (FI4IN45T)>S?

AR A E46 (BIAIRA6X)A

W Bl (i B 62 ((FIZ1C62R)*

B EIE L 63 (Fl40T63T)"

AL B 70 (IZ1D70N)"

R B R BT (FIAIRT1H)Y

W ELIE AT B T8 (H4TH78Q)"

W B (i B 82 ((FZ1T82T)"

B lL i E92 (Bl Y92Y)"

B EIE L E93 (HI41A93A)°

AR T 96 (§171A96G)*

W ARG AT B 114 (FIAIE114Q)®

R EEEA T B 127 (FIXAL127PC - L127V)

BRI B 177 (FIAAT177T)°

R B B 179 (FIUIE179X)

AR R (i B 185-2824

e EEEA T B 197 (FIH1G197Les*10)*

R EEEA T B 201 ((FI41R201S> ~ R201HY)

e EL A (7 B 203 (fFI41K203E>8 ~ K203R? ~ K203(s%)

e LA (7 B 205 (fFI4IN205£6 ~ N205K s *23)

R Bl {1 E209 ({5140P209T)*

R ERE L E217 ({5140S217N)™

M ER i i 5 232 (f51141D232D)™

W B IE T B 233 (1§141G233R)™*

R ELIE (1 E243 ({5141L243(5+28)%

W B G T B 265 ((F141C265R)™

R EEER T B 271 (FI4IR271X" - R27T1IRY)

R ELIE {1 E288 ({541L.288S)°

BB RE (i E294 ({51401.294S)"

5 25 HEETIERBIE)

FHGTE A0202

CTT
TAC
TTC
ATT
GCT
TCA
GCT
TGG
GAG
CGG
TCC
GCG

GGA GCT
CAG TCT
CAG ATT
TTT GGA
GGA ATA
AAC GCT
GTG TGC
CCaA TCA
GAG CAG
CGC TCG
TCC GGG
GAT GGC

1103102575-0
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(C234043PA docx

109142910

R ELRE i E296 (f5141R296C)'"!

W EL L (7 B 305 (FI4IF3051)%8

e EL L (7 B 306 (f541C306R)*

FrEL B A B 307 (FI4NH307L)»

W ELES (i B 308 (F41G308V! ~ G308D° ~ G308S™)

B ER T E 314 (141G314S)"P

W B fir 320 (F2AM320VFs*13)!

HrEL B A B 337 (H4NIM337R)!8

FrEL B A B 338 (fFI4IN338K)!8

R BEEA (i B 340 (FI4AM340V)'8

e LR fir B 344 (BIANI344F)%

W Bl i B 349 (fF401349T)"

W ELEE T B 358 (41G358R)*

AR T B 367 (F1inG367G)"

FrEL B A B 368 (H4IN368D)*!

R EL I A B 393 (11411393 V)

W B IE 1 B 403 ({§141S403Y)°

W B IE AT B 407 (f5140S407N)Y

R ELRE {1 E412 (f5141R412P)°

ML (T 415 ({F141Q415R)

M EE L T B 422 ({§141D422H)>

Hec Bl i E429 ({FI41E429A)°

W LR (i1 F 446 (FIA1G446R)™ !

W B IE T B 453 (1§140S453Y)°

R B lE (i E454 ({51401D454G)°

M EBE T 455 (FIUIK455N)*

R BB (i B 456 (FIAIT456M>° ~ T456K™)

W EL G i B 457 (FaNG457G ~ G457fs*6%3)

R B L (i E469 ({5141C469G)"

W EE L (T 478 ({F141H478H)"

R EL L (7 B 500 (F1401Y S00H)®

W B (i B 525 (FIHIR525X)*

AREEERE AT B 529°

WL (7 B 535 (FI4IHS35L ~ H5335N*)

B EL B AT B 553 (F4nP553P)»

HEEL BT B 554 ({541D554N « D554A%)

AW EL I (11 B 556-628™

AR EFE (i B 559-563%

FrEL B i B S570 (14N 700y

R B A B ST (FInI577V)Y°

HEEL G (7 B 581 (FIANES81K)»

W EL s (7 B 554 K2 581 (F4ND554A+ES581K)%

R EL I A B 585 (FIIANES85X)%!

HE LS {7 B 600 (F4IR600W>* « R600Q°)

5 26 HEEHIEREIE)

FHGTE A0202

1103102575-0
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W EL A i 602 (fFI4TR602X)>°

W Bl i B 628 ((FI41R628W)°

B EL B B 631 (HI41R631Q)%

AREELBS i1 B 645-699°

WAL (T 661 (FINI661T) 4

L (1 665 (FIANE665X)™

W EL 7 672 (fFINK6721s° ~ K672VEs*1%)

HE LG B 674 (FlAIM674T)"

B BB B 78 K 674 ((FI41HT8Q/M674T)"

HEEL L i B 684 ((F41D684D)*!

W EL L (7 B 688 (H141D688G)®

R B RE (i E694 (fFI4N1694T° - 1694N ')

HrEL B A7 B 695 (FINE695K)%

er EL S (7 B 709 (541K 70916 ~ K709Qfs#41'3)

W L EE AT B T17 (FINTT17N)?

W ELEE T B 733 (H141GT33R)°

R IE AT B T757 (FanY757X)*

BB (L B 749 (FIANL749P)!

HE LB B 792 (fF4IPT792fs)°

AWEELBE AT B T795-797°

W EL L (i B 809 ((5I41I809L)%’

R B EA T E 814 (FIU1K814N)™

HEELRE 7 833 (fH4IR833QY ~ R833W*)

W ELEL (i B 835 (41K 835Rfs*36)%

R BEEA (i B 845 ((FIU1K845fs)>

ML (i EE 849 ({FI4IR849Q)™

R BEEA (i B 853 ((FI41F853S - F853fs)°

e EL S (7 B 867 (fFI4IR867C! ~ R8671s® ~ R86TH?Y)

R EL IS A B 885 (fH 41K 885T)*!

R EL I i B 888 (14N T888T)*!

W BRI 17 B 892 ({5141G892R)®

R EEEA T 912 (FI41GI12R)>

W ELEA (i 921 (fF41S9218)*

R BB 924 (f5401Y924C)%

HEELEE {7 930 (F41R930X° ~ RO30Q%)

R EEA T 941 (FIHIR941X)*

e BB (L B 946 (FIANR946T)"

HEELRE AT 952 (f541R952Q%915 + R952X5)

WL 17 B 958 ({H4IN958fs)°

HrEL B A7 B 960 (H41A960A )

AREE BRI BIT1

HEELEE T B 976 (FIATA9TE6EY ~ A9T6A™)

HE LB 7 B 981 (FI4TE981K)X

HEELEL (7 B 994 ((541S994R)*

5 27 HEEHIEREIE)

(C234043PA docx

109142910 FHGTE A0202
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(C234043PA docx

109142910

BRI B 1011 (FIAIL1011£5*18)>

R B RE (i B 1012 ({5140S10121)"

M ELEE 7 B 1014 (FIAIR1014X)5-1

R B RE fir B 1015 ({140F1015L)%

R ELRE i B 1023 ({5141Q1023fs)°

e L (17 5 1040 (4G 1040R)'

R BLIE (i B 1044 ({511401S0144L1)

B ELRE i B 1047 ({140L1047(5)°

R ELE i 1050 ({5114011050K)!

R ELRE i B 1052 (SI41L1052R)*

ML T B 1095 (FIHIW1095X)"

R ELRE {1 B 1098 ({5141V1098X)»

B B 1131 (F71Q1131X)™

R EEEA T B 1142 (FIA1A1142Tfs*35)"

B RE (i B 1144 (40 1144Y)%

B ELRE (i B 1150 ((F4011150T)"

R B RE (i B 1152 (F41A1152T)%

AR AT B 1159 (FI41P1159P)>+

R B RE (L B 1164 (FIAIR1164X)°

R B RE (L B 1193 ((FI4IR1193f5+39)%

BRI B 1197 (F1v11970L)"

B EL R i 1208 ({5141A1208f5)°

R BB B 1209 (140 12091 £s*28)*

BB R B 1211 (FI40F12111)%

W EL s 7 B 1219 (141D 1219H° ~ D1219G*)

R ELRE fi B 1223 ({5140S12235)"

R ELRE i B 1233 ({5140P1233P)Y!

R EEE (i B 1241 ({5140G1241f5)°

R ELRE (1 B 1248 ({5141T1248T)%

BB BEZE VS 341_+3del GTGO

BRI BEEEETIVS3-2A> GO

IVS6+5T>G!7%

BIPE( BEZE B IVS8+1G> TS

IVS9-G>A?

IVS12+1G>A%®

BT B2 TVS 17-1G> A

BT BE2E B TVS 184+2T>CO

BT BEZEEIVS20-4CT>AA

BT B IVS214+5G>A°

BT BEZE IV S23-3C>AS

BT BEZCEEIVS26+2T> A°

2.24774-42062del”

c.-4C>G"Y

c.145C>T!?

c.181-72G>A°

5 28 HEHIEREIE)

FHGTE A0202

1103102575-0
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c.182-5T>A*

c.182-72G>A*

c.246A>G’

c.239G>A%

c.279+1_279+3delGTG*

c.280-2A>G*

€.625_62715delinsACAGTAAT?®

€.554+122C>T?

.555-3T>C%

c.625+5 G>T*

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

c.628-30G>A*!

.628-31C>T*

c.698+1G>T*

c.698+20C>TH

c.782-1G>A%

c.782-34G>AY!

A795-797'4

c.782 -1G>A*

c.852A>C%

c.941-1G>A%

c.1014C>T?

c.1029+35G>A°

c.1221-8C.G*

1226delA'S

c.1429+1G>A%

c.142942T>G1

c.1429+49G>A*

c.1430-42A>G*

c.1493T>C"

c.1587_1589delCTT*

c.163042T>G*

c.1631-10T>A*

c.1637-37T>CH

1660 G>A'#

1798 C>T'

1799 G>A'

c.1819-39_41delAA°

c.1819+1G>A3!

c.1820-27G>A*

c.1918+8C>TY

c.1933-1G>AK46

c.2097+2T>C*»

.2097+60T>G*!

¢.2097+89T>C*

¢.2097+97T>G*

c.2210-114T>C°

2210delA'®

.2210-45_50dupATAAAA’

5 29 HEEHIEREIE)

FHGTE A0202

1103102575-0
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€.2285+29C.TH
c.2285+32A>GH
c.2286-4_2286-3delinsAA*
c.2418+5G>A%
c.2707+3G>C?
¢.2707+9T>G*!
c.2707+43A>G
¢.2709-59T>C*
c.2931+9A>G*!
¢.29314+59T>A*
€.2932-3C>A%
¢.2932+59T>A°
c.2937A>C?
¢.3016-9C>A3!
¢.3033-3034del"’
3122delTCCTA/
insACATCGATGTTGATGTTAGGY
3318 G>AM
¢.3400+2T> A%
¢.3401-175C>T°
c.3401-167C>T°
¢.3401-108C>T’
¢.353148G>T>13
¢.3532-15C>T°
APheex 15*
Ex1_Ex13del®
Ex2_Ex6del
Ex12_Ex14del”
Bk T-24%
del5'UTR-ex 18!
c.*11C>TH
c.*1101 + 366G > A7
2.92918del5653!

GCAE4ME 11627 A(IANEE 4 bpiido)™
SN 1167 ST e
5' 1.4 kbif2k*

3. HHPFIC-11HE ZFr EATPSB1 22 &8

HE RGO B 23 (f5I40P23L)°

B IR T B 78 (5I40H78Q)"

M ELEE T B 93 ((HIX1A93A)°

W EL L (T 96 (F141A96G)?

BRSO B 127 (FIUIL127P)°

W B GO B 197 (F140G197Les*10)*

B RS RE (T B 205 (FIUIN205fs)°

HEELIE i BE209 (F[4NP209T)*

HE R (T B 233 (f14NG233R)*®

W B 11 B 243 (IANL243(5%28)%
5530 H(EHBHHHE)

(C234043PA docx

109142910 FH YR A0202 1103102575-0
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(C234043PA docx
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R BLI i 288 ({5 41L.288S)°

R ELRE i E296 (f5141R296C)"!

LS 17 B 308 ((541G308V!H)

W B i B 320 (12AM320Vfs*13)!

W BRI B 403 (f§141S403Y)°

W Bl T B 407 ((F140S407N)Y

R ELRE i E412 (f141R412P)°

WL (T 415 (B141Q415R)

R ELIE (i E429 ({I41E429A)°

W Bl (T B 446 ((F141G446R)*

W B fir B 456 (FIA1T456M)>°

W EL G i B 457 (HlaN1G457G® ~ G457fs%6)

R EL L {7 B 500 (141Y 5S00H)®

W Bl i B 525 (FI41R525X)*

AREEERE AT B 529°

W EL R (T B 535 (I4THS535L)°

WAL (1 T 554 (FIAID554N) €

W EL B A B ST (N5 77V)Y°

R EL I A B 585 (FIIANES85X)%!

e EL I i B 600 (fFIZTR600W )

W EL A i 602 (fFI4TR602X)>0

R B 661 ({FIANI661T)

L (T B 665 (FIAIE665X)*

AREELBS i B 645-699*

HEEL L T B 672 (Fl41K672fs)°

HE LB (i B 674 (Fl4IM674T)"

B ELRB AT B 78 K674 ((Fl41H78Q/M674T)"

W EL L (i B 688 (H141D688G)®

WL L (7 B 694 ((F40T1694N)"7

B EL B AT B 695 (FIANE695K)%

HEEL S {7 B 709 (541K 709fs)°

W ELBE T B 717 (FIOT717N)*

W ELEE T B 733 (141G733R)°

W ELBA i BB 749 ((FI4IL749P)*!

R E AT B T757 (N Y757X)*

HE LB (7 B 792 ((B40P792fs)°

e EL L (i B 809 ({5I141I809L)%’

R BEEA (i B 853 ((FIU1F853S ~ F853fs)°

WL lL i B 867 ({H4IR867fs)°

W EL L {7 B 892 (f541G892R)°

HEELEE 17 B 930 (F41R930XC ~ R952Q%)

WL 17 B 952 (fH41R952X)°

HE LG 17 958 ({54IN958fs)°

HE LB 1 B 981 (4TE981K)

5 31 HEEHIEREIE)
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BB (17 5994 ({5141S994R)*

B ELRE T B 1014 (FI4IR1014X)%!!
FE R E 1015 (41F1015L)
HE B (I B 1023 ((141Q1023fs)°
RS IE (T 1040 (f5141G1040R) 1
B (11 B 1047 (14M1L10471s)°
RS RE T B 1095 (41w 1095X)"
HE B (I B 1208 (141A1208fs)°
HE B (I B 1209 (141Y 1209Lfs*28)*
W ERE I B 1211 (FI4NF12110)%

W EL s 7 B 1219 (F141D1219H° ~ D1219G*)
BRI E2EBEIVS3+1_+3delGTGO
B L2 EEIVS 3-2A> GO
IVS6+5T>G!7

B LS BEIVS 8+ 1G> TO
IVS9-G>A?%

B B2 IVS 17-1G> AS

B LR EEIVS 18+2T>CO

BB B2 IVS21+5G> A°
2.24774-42062del*

c.145C>T!?

c.239G>A%

c.625+5 G>T*

HrEL B A7 B 209 (I 4NP209T) K c.625+5 G>T*
c.782 -1G>A*

.1493T>C"?

c.1630+2T>G?’

1660 G>A'

c.2707+3G>C%

¢.2097+2T>C?*?

¢.3033-3034del"

3318 G>AM

c.3158+8G>T"W

APhe ex 15%

Ex1_Ex13del®

Ex2_Ex6del

Ex12_Ex14del”’

del5'UTR-ex 18"

c.*1101 + 366G > A’

GCIESNEE T-16 7 F(IANZE £14 bpiske)*
HANE 71627 5 InaEtE s

AR X RPN BT
FIRT3 ZBHE LR

! Folmer et al., Hepatology. 2009, vol. 50(5), p. 1597-1605.
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[0056] ff — 4t & Ji ) o - ATP8BI1 ot 2 28 5 (% % 5 L127P »

G308V ~ T456M -~ D554N -~ F529del ~ 1661T - E665X -~ R930X -
R952X ~ R1014X 5&2zG1040R -

ABCBI11 7 #AIE H'E FF(SEQ ID NO: 3) - Uniprot ID 095342
MSDSVILRSI KKFGEENDGE ESDKSYNNDK KSRLODEKKG DGVRVGETQL FRESSSTDIW
LMEVGSLCAF LHGIAQPGVL LIFGTMTDVE IDYDVELQEL QIPGKACVNN TIVWINSSLN
QNMTNGTRCG LLNIESEMIK FASYYAGIAV AVLITGYIQI CFWVIAAARQ TIQKMREKEYFR
RIMRMEIGWE DCNSVGELNT RESDDINKIN DATADOMALF IQEMTSTICG FLLGFFRGWK
LTLVIISVSFE LIGIGAATIG LSVSKETDYE LEKAYAKAGVV ADEVISSMRT VAAFGGEKRE
VERYEKNLVE AQRWGIRKGI VMGFEFTGEFVW CLIFLCYALA FWYGSTLVLD EGEYTPCTLY
QIFLSVIVGA LNLGNASPCL EAFATGRAAA TSIFETIDRK PITDCMSEDG YKLDRIKGET
EFHNVTFHYF SRPEVKILND LNMVIKPGEM TALVGPSGAG KSTALQLIQR FYDPCEGMVT
VDGHDIRSLN IQWLRDQIGI VEQEPVLFST TIAENIRYGE BEDATMEDIVQ AAKEANAYNE
IMDLEPQOFDT LVGEGGGOMS GGOKQRVAIA RALTIRNFKIL LLDMATSALD NESEAMYVQREV
LSKIQHGHTI ISVAHRLSTV RAADTITIGFE HGTAVERGTH EELLEREKGVY FTLVTLQSQG
NOALNEEDIK DATEDDMLAR TESRGSYQDS LRASIRORSK SQLSYLVHEP FLAVVDHEKST
YEEDREDKDI PVQEEVEPAP VRRILKFSAF EWPYMLVGSV GAAVNGIVTP LYAFLFSQIL
GTFSIPDKEE QRSQINGYCL LEVAMGCVSL FTQFLOGYAF AKSGELLTKR LRKFGEFRAML
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GQDIAWEFDDL
SLVILCEFFPF
EALETELEKP
ISAVVLSATA
VDCKFTYPSR
GHDSKEVNVQ
VMSLPEKYET
LDKAREGRTC

RNSPGALTTR
LALSGATQTR
FKTAIQKANTI
LGRAFSYTPS
PDSQOVLNGLS
FLRSNIGIVS
NVGSQGCSQLS
IVIAHRLSTI

LATDASQVQG
MLTGFASRDK
YGEFCFAFAQC
YAKAKISAAR
VSISPGQTLA
QEPVLFACST
RGEKQRTATA
ONADI IAVMA

AAGSQIGMIV
QALEMVGQIT
IMFIANSASY
FFQLLDRQFPFE
FVGSSGCGKS
MDNIKYGDNT
RATVRDPKIL
QGVVIEKGTH

ABCB11” Bi#IDNAFES(SEQ ID NO: 4)

NSFTNVTVAM
NEALSNIRTV
RYGGYLISNE
ISVYNTAGEK
TSIQLLERFEY
KEIPMERVIA
LLDEATSALD
EELMAQKGAY

TTAFSFSWKI,
AGIGKERRFI
GLEFSYVFRV
WDNFQGKIDF
DPDQGKVMID
AAKQAQLHDF
TESEKTVQVA

YELVTTGSPL S

ATG
GAT
CAA
CGG
GCA
ATG
CCA
AAC
GARA
ATC
ATA
GGG
GAT
CAG
TGG
GCA
GCC
ACA
AAT
TTC
TTC
ACC

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

cTT

(C234043PA docx

109142910

TCT
GGT
GAT
TTT
TTT
ACA
GGA
CAG
ATG
ACA
CAG
TGG
ATT
CGC
ARA
GCC
TAT
GTG
CTT
TTT
TGG
CTT
GCC
ATT
GGT
TTC
GTC
AAR
ATG
AGA
ATT
GTC
CAG
CAG
CTG
GTG
GCT
CAT
GGT
AAT

GAC
TTT
GAG
TCT
CTC
GAT
AAA
AAC
ATC
GGA

TTT
AAT
ATG
CTG
ACC
GCC
GCT
GTG
ACT
TAC
GTC
TCT
TTT
TAC
CAT
ATT
AGT
GTG
GAT
GCA
CAA
CARA

CTT
CAA
CAT
GGC
GTT
GAA

TCA
GAG
AAG
TCA
CAT
GTT
GCA
ATG
ADD
TAT
ATG
GAC
ARA
ACC
ACC
ATT
ADA
GCT
TTC
GGA
GGC
CAG
CCT
GAG
ALG
TAT
ARDA
ACA
ACC
CAG
GAA
GCT
TTT
CAA
TTG
GAA
CGC
ACT
TAC
GAG

GTA
TCA
ADD
TCA
GGA
TTT
TGT
ACA
TTT
ATT
AGA
TGC
ATC
TCG
TTG
GGT
GCA
TTT
GCC
TTC
TCC
ATT
TGT
ACA
TTG
CCT
CCa
GCA
GTG
ATT
ART
GCC
GAC
AGG
GAC
GTG
TTG
GCA
TTC
GAC

FHGTE A0202

ATT
GAT
GGT
ACT
ATA
ATT
GTG
AAT
GCC
CAA
ARR
AAT
AAT
ACC
GTT
CTG
GGG
GGT
CAG
GTG
ACA
TTC
TTG
ATA
GAT
TCC
GGG
CTG
GAT
GGG
ATT
AAG
ACC
GTA
ATG
CTG
TCT
GTG
ACT
ATA

CTT
ARARA
GAT
GAC
GCC
GAC
AAT
GGA
AGT
ATA
TTT
TCA
GAT
ATC
ATT
AGT
GTG
GGT
CGT
TGG
CTT
CTC
GAA
GAC
CGA
AGA
GAA
CAA
GGC
ATA
CGC
GAG
CTT
GCT
GCC
AGT
ACG
GAA
CTA
AAG

CGA
TCA
GGC
ATT
CAG
TAC
AAC
ACA
TAC
TGC
TAC
GTG
GCC
TGT
ATT
GTG
GTG
GAG
TGG
TGT
GTC
AGT
GCC
AGG
ATC
CCA
ATG
CTC
CAT
GTG
TAT
GCC
GTT
ATC
ACC
AAG
GTC
AGA
GTG
GAT

AGT
TAT
GTT
TGG
CCA
GAC
ACC
CGT
TAT
TTT
TTT
GGG
ATA
GGT
TCT
TCC
GCT
DAR
GGA
CTC
CTG
GTC
TTT
ADA
ALG
GAG
ACA
ATT
GAC
GAG
GGC
AAT
GGA
GCC
TCA
ATT
AGA
GGG
ACT
GCA

537 H(EHR

ATA
AAT
AGA
CTG
GGC
GTT
ATT
TGT
GCT
TGG
AGG
GAG
GCT
TTC
GTC
AMG
GAT
AGA
ATT
ATC
GAT
ATA
GCA
cCcC
GGT
GTG
GCT
CAG
ATT
CAA
AGA
GCC
GARA
AGA
GCT
CAG
GCT
ACC
TTG
ACT

E)

AAG
AAT
GTT
ATG
GTG
GAG
GTA
GGG
GGA
GTC
AGA
CTG
GAC
CTG
AGC
TTT
GAA
GAG
AGA
TTT
GAA
GTA
ACT
ATC
GAA
AAG
CTG
CGA
CGC
GAG
GAA
TAC
GGA
GCC
CTG
CAT
GCA
CAT
CAR
GAA

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

TTG
GGA
GGA
GGA
ATT
ATT
ATT
GTA
TTC
TCT
CCA
GAT
AAC
GGA
CTC
GAC
GGG
GAT
GAR
AGC
GAT

TTT
AAG
TTC
GTG
CTC
CAA
ACT
CTG
GCT
GCC
ATG
ACA
ATG
GGA
CTC
GAC
ATT
GAA
GGA
TGT
GARA
GCT
CGT
GAC
GAA
CTA
GGA
TAT
CTT
GTT
GCA
TTC
GGC
ATC
AAT
CAC
ACC
GAR
CAG
GAC

GGA

TTT
GGA
ATT
GAA
AAC
ARC
GTC
GCA
AGA
AGA
GCC
TTT
ATT
TAT
TCA
AGG
ATA
TAT
TAT
TTA
GCA
TGC
TTC
AAT
cCC
GAC
ALC
CTG
ACA
ATC
CAG
CGA
GAG
ACA
ATC
TTA
GGA
ATG

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

GCA
ATG
CAT
GAC
AGT
ccc
ATT
TTC
ATG
ATG
ATG
AAT
AGT
ATC
ATT
CTG
AAT
CTT

GAG
AGG
TTG
TTG
GGC
CAG
TCC
GAG
GTA
CGT
GAA
TCT
TTC
AGG
ATT
CTG
ATG
GAG
ATG
CTG
CCA
CTT
GCC
TCA
AAT
CTC
GGA
TGT
CAG
TCT
GARL
GAC
AGT
ccc
GAA
ATT
GGT
GARD
CAD
GCG

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

GGA
GCC
GGA
GGC
ACC
GAA
GTG
AAC
GCT
GAA
TGG
ACC
GAC
CTG
GGT
AAG
GCC
TCA
TTT
AGG
GCT
AGG
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ACC
CcGC
GTA
GTG
GCT
GGG
TTT
CTA
GGA
TTT
AGA
GTT
AAC
CTG
ACC
GTG
ATT
ccc
TTT
GGT
ATC
ACC
CTG
GAC
TCT
GGG
ATT
GAT
GGA
ATC
GCT
TAT
CAA
CTA
GTT
CGC
GTG
TAC

TTT
TCC
GAT
CAG
CCA
ACA
TCA
CTT
TAT
GGT
AAT
CAA
GTC
GTC
AGG
GGA
GGA
ITC
GCC
TAC
TCT
CCA
GAC
AAC
CGA
CAG
CAG
GGT
ATT
AAG
GCA
GAA
CGC
GAT
GCT
ITG
GTG
TAC

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

ACT
ATT
GAA
CTA
TCC
ATT
AAA

AGA
TCT
ALG
GAA
TGG
ACA
CCT
GTA
TTT
AGG
CCT
GCT
GTG
TTG
TTG
ATT
GAG
ACA
TGC
ATC
GTT
TAT
CARA
CAG
GAC
CTG
TTG
GAC
TCC
GGA
CAG
AAC
GCT
GCC
GAC
ACC
GAA
CTA

GGG
CAG
TCT
GTT
cCcC
cCcC
GAT
GCA
GCT
GCA
GGA
GCC
GCC
TGC
ACA
ACA
AGG
GCC
ATC
TCC
GTA
GCA
ccc
GGG
TCG
GCG
GAA
AGC
CAG
GAC
GCT
GTT
ATT
ACT
ADD
ATC
ADG
GTC

AGC
CTT
ACC
GAA
TAC
TTG

ATG

ATG
GCA
GGC
ATG
TTC
GGA
AAT
CGGE
ATT
ATG
AAT
CTG

CCA
AMG
CAR
TTT
cGT
ADRA
GAA
AAC
CAG
GGG
GCT
TCT
GCC
CAG
GGG
ACC

=4, PIREABCB112E
EER B (FRIM1V)
R B4 (FlE0S4X)>
W ERE T ES (BIAIRSX)™
WAL R 19 (BIAIGI9R)™
R i B 24 (1K 24X)™

TAC
TCT
TAT
CcCT
ATG
TAT
GAG
GGC
TCT
CTG
TTG
TCT
ATC
TTC
TTT
GARD
TTC
CAG
TTT
GAG
AGT
GCT
ATC
ATT
GTT
GTT
TTC

CCA
ACC
CTG
TCC
CGG
GCC
AGA
AAC
ACC
ACT

CAG
TAC
GAA
GCC
CTG
GCC
GARA
TGT
GGG
GGG
ACA
CAG
ATT
cccC
GCC
GCC
ATT

ATT
GGG
GCA

AGT
GAT
CTG
GGG
TAT
GTA
GTG

CAT
CAG
GCC
TTA
GAG
GCG
CAT
GGA

GAT
CTG
GAA
CCA
GTA
TTT
CAR
GTA
GAG
CAA
ACA
ATC
GCC
TTC
TCT
CTC
GAA
GCC
GCG
CTC
ACA
ATA
GTA
TTT
AAT
AGC
GAT
AAT
TTG
GAA
GAT
GGG
ATT
GAC
GGT
GAT
GAA
TCC

AGT
GTG
GAT
GTT
GGG
TTA
AGG
TCT
CTC
GAT
AGA
GGG
TTC
TTG
CGA
AGT
GCA
AAT
AAT
CAT
GCT
TCA
TAC
GTT
GGT
AGT
ccT
GTC
TTT
ATT
TTT
TCT
GTA
ACA
CGG
ATC
GAA
cce

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
ccce
GTC
CAA
CGA
GAA
ACC
ATT
CTG
ATC

AGG
GAA
AAG
AGG
GTG
AGC
CAG
TTC
ACA
GCC
GCT
ATA
TTT
TTA
ADLG
ATC
GAG
TAC
GCT
AGC
GGA
GCA
ACT
TGT
TCA
TGT
CAA
TTC
TGT
ATG
ATG
CTC
GAT
AGT
TGC
GCT
ATG
AGT

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
CcTC
AGC
GAA
TCA
TCT
CCT
GAA
ATT
GTC
GCC
TGA

TCC
CCA
A”G
CTG
GCA
ATT
AAT
CAA
AGG
TTT
GAT
AAT
TGG
GGA
GCC
ACT
GAG
TTC
TAC
GTG
GCC
TTT
GGT
TTT
TCG

A”G
CGC
ATA
AGA
CTC
AGA

AAG
GTC
ATG
CAA

ATC
TTA
GAC

GCT
CTT
GGT
TTT
CTA
GAT
GCT
TCC

GCC
CTG
GTT
CTG
TGC
AGA
TTC
TTC
TTT
GAA
ACA
ATT
AGC
GTG
TCA
ATG
GTC
CCA
GGG
ATC
ACG
ATT
GCA

CGG
GCT
ATT
TTC
GTG
GGG
GTG
CTA
CGT
GAC
TCC
TTC
CTG
ACA
GAG
GCT
GAG
ITT
TAT
AGG
TCT
CAA

TAT
AGT
ACT
ATG

GAC
ATA
GAG
GAG
TTG
GTG
GCC
CAG
GGA

R (T E25 (Flns25X)™

R ELEE (i 26 ((FlA0Y 261fs%7)%

AR i B 36 (f§l#1D36D)*

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

R B L (i E43 ((Fli1 V43D

M EE L T 49 (5141Q49X) ™

R BB i B 50 (FIAIL50S ~ L50W)™

(C234043PA docx
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FHGTE A0202

EWaN

5 38 H(EHER

E)

CARA
GTT
CCT
AGT
AAC
ACT
TGC
CAG

CTC
CAA
ACT
AGC
CAG
ATG
GGA
AAG
GCC
GGA
GTG
TAC
CTG
TGG
CCT
CCa
AGC
ATA
ATT
AAT
GCA

CTA
CAG
CAT
GGG
GCC
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R EEER T B 52 (FIAIR52W? ~ R52R*)

BB (T B56 (f5]41S56L)%8

AL 58 (141D58N)

W Bl (i B62 (FIIM62K)°

B ELBA 1 B 66 ({5IH1S66N)7

W EL G B 68 (f5]41C68Y)*

WAL i 50 (540L508)>

BRI BT (FI4ILT1H)7

R B RE (i B 74 ((F140174R)"!

B EL B B 77 (f14NP77A)

WAL (T E 87 (A1 T8TR)

e BB fir B 90 ([I4NF90F) ™7

R EEEA T 93 (171Y93S" ~ Y93X™)

AL T 96 (FIFIE96X)™

B AL A 9T (FI4IL97X)™

R B L i B 101 (f141Q101Dfs*8)°

W EE G AT B 107 (FI40C107R)*

R B R B 112 (41 12T)°

WAL B 114 (FIZIW114R)>

ML (T B 123 (F14AM123T)%

BB RE (i B 127 (FIA0T127HEs%6)°

ML (T B 129 (B141C129Y)»

WAL (i B 130 (141G 130G)

B ELRE i B 134 (f514011341)%

R BB B 135 (FIFIE135K™ ~ E135L")

RS T B 137 (FIXIE137K)’

R ERE L B 157 ({140Y157C)

E LT B 161 (F141C161X)™
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MEREREAEMRTFREA LV —EAY T A RFEERE>R - AR
LBATHIGIENL&YERE GG EES ZE - FrAEE S a2
YHERHY & B TR Ry R 50y - TEi {52 B 88 FLaR &1 70 o AR {7 &1 18 A 2 VB A T
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FORTZ R - T8 B disE (b AL » R EHFEIR KT - CHHENASH
EEL R (NASHIEIN2.222.4(F) KA BRI (NASHIE 1.7
F2.2f%) THYRMB R REEE SN ERMERE - LELTEEES KT
Rl 45 & 2 W40 R AR BEBE I N FTSE ENHY - NASHE E L H 228 R B2 IE
B e o R IR Ay ] M - RS R R - NASHEZEZERE REER
it BN - B E 2 KM R AR R AR TR o B AHY BERL 5
] aE A R AHEE LA X NAFLD i NASH Z 4895t (Ferslew % A, Dig Dis
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[0065] NAFLD R EUAE 7 BT B A A7y 528 e i 02 A B e s i 5281 2
EEMER BEAEGE  HMEHMHIREEHEHNBAESEY
(ChalasaniZ A, Hepatology 2018, 567(1)%, %328-357H) - NAFLD ]
77 3R By JR T K M B W5 B (NAFL) 2 98 B 5 14 B 7y 28 ME A S8 (NASH) - fR$%
Chalasani®: A » NAFLE £ By (71 =>5 % I s 5 2 1 2 A 2 RSl AR AR
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BIVAP LA » 540BI114673354H & 1% 81 -

[0156] TEE—EERGIF » KO(LEWEHLE S ol 2 |
FLA3RR 2 BB (2 30K - sEACF-1024H &5 81 -

[0157] fEE—EEROIF » KOS E S ol 2 |
FASTRT- E(LAE| - ZEUINS-204H &1L -

[0158) fES—EERAIF » KOG YEIHLEEEE
B3 RNl I 2 B8 L2 30 £ WARI-3037TMOSH & 15 81 -

[0159] B —EEROIF » KOS E S Fojie 2 |
BITLRAFEHIE] - sEA0TKB-12140 &35l -

[0160] B —EEROIF » KO(LEWEHE S ol 2 |

C B BG A 0] - S5 A0PF-068359194H &% B -

[0161] B —EERGIF » KO(CEWEHE S Fojie 2 |

EL P Tt 2 2 B (I U > 550 ADP-3354H S B

[0162] B —EERGIF » KO(LEWEHEEESE ol 2 |
1 43 0 R E) R IR - 56 A0PAT-505 Fe PF83804H & Bl -

[0163] B —EEROIF » KO(LEWEHE S o2 2|
B AEE F(c-cER)ZM3 (CCROFEHH » FFUOMEKER
(bertilimumab)4H &% B -

[0164] TEE—EEROIF » KO(LEWEHE S ol 2|
B g m E W) B 0 38 W R B BE (cobiprostone) K & LL A A1 FE
(lubiprostone)4H &1 B -

[0165] TEE—EERGIF » KO(LEWEHE S Lol 2|

EAEMRTT R 47 (HSPAD) IR » 55 OND-L02-s02014H &% B -

X

><1

wi'

2 AT 2

><1

W

5 88 H(EHIERIIE)

(C234043PA docx
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[0166] 5= —HERHIT » ALY RLEHEES b o752 5
641 [ 2 9 7 7 1 & & B [ (SREBP) ## $% R TSI » 3540 CAT-2003
MDV-4463 40 &% 5l -

[0167] #EHE—HERHT > ALY RLBHES b o752 5
B > S0 A (metformin) 4 &1 B -

[0168] 5 —(HERHIT » ALY RLEHEES b o752 5
B B 4 S 1R B -

[0169] 5= —(HERHIT » ALY RLEHEES b o752 5
S 5 B G ) ./ 57 6 - G- o B 0 7 4 280

[0170] R —HERHT » ALY RLEHEE b o752 5
BURSREAR + 35 0L T2 (glipizid) ~ 441 4N (glibenklamid) F i 1 20
(glimepirid) & &4 Bl -

[0171] SR HERHT > ALY RLEHEE b5 5
B % §% % fif (meglitinide) > 3% 40 B¢ 1 1 23 (repaglinide) - JF # 71 %3
(nateglinide) 5 B Mif (ormiglitinide)4H & & Bl -

[0172] #ESE—HERHT > ALY RLEHEE b o752 5
B A R0+ 500 8 (acarbose) 30K RS 1 B2 (miglito]) 4 &4
/ﬁ‘i\i o

T

iy

[0173) {5 —(EEHH T - AAbEP e Fal 2 28
BRA & o BRI HI R - S TAK-4758 G5

[0174) {5 —(EEHH T - AAEEP e Fal 2 28
E1 PTPBL Il 41 B - =% 40 %5 Z& t1 B4 (trodusquemine) ~ 2 & ffl JE

(ertiprotafib) ~ JTT-551 Fz 5 fi %5 (claramine)4H & 7 Bl -

5 89 HEEHIRIE)

(C234043PA docx
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[0175]
=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 R UBVE ARG TS E SEEN U EC 2 REEIR I 2 5 1E
e R ) - HES1& B S B EY) K T ER - (£ AR R A
L BB LR E G 2 k& B8 E B F140 2L 7 P.G.M Wutz . T.W.

T

N‘

Greene ” Greene's Protective Groups in Organic Synthesis, Z54kR, John
Wiley & Sons, Hoboken, 2006 1 -

[0176]
I %

FTRARIET R B B oy i dk - HHE R M EMART TR IE -
4R BT RO BRSSO e LA - ZUR (5 $520-25°C  ARDE
EYIHR B ARSI s EL R TRLE 4G Y -

[0177]

LCMS :
R84 F8 © Agilent 1290 infinity II o

[0178) 4iEA : B#EifH : A1 0.1% HCOOH/KAK:ACN (95:5)
B : ACN ; JREE © 1.5 mL/53$% ; &FF : ZORBAX XDB C-18 (50x4.6
mm > 3.5 ym)

[0179) H%EB : #%& M A: 10 mM NHHCO; /KZ)K * B :
ACN ; JREjZERR 1 1.2 mL/53 8 B4 - XBridge C8 (50x4.6 mm * 3.5

um) e

90 HEHHRTE)
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[0180) HZAEC : & : A 0.1% HCOOH/KAE®K:ACN (95:5) >
B : ACN : Ji#Ej#E®= 1.5 mL/47%E ; &% : ATLANTIS dC18 (50%4.6
mm *> 5 pm) °©

[0181) HZAD : # &/ : A : 10 mM NH;OAc/KB K » B
ACN ; B X © 1.2 mL/ 93 8 : & fF : Zorbax Extend C18
(50x4.6mm > 5 pm) o

[0182) J57AE : #&EfH : A : 0.1% TFA/KER:ACN (95:5) > B :
0.1% TFAZ ACNENE : JRE)E=R 1.5 mL/4r 8 ; &4 © XBridge C8
(50x4.6 mm > 3.5 uym) °

[0183]
UPLC :
Bes T8 ¢ waters Acquity I Class

[0184) HEA : BEfH : A:0.1% HCOOH/KAE® * B : 0.1%
HCOOH Z ACNA K » @2 : 0.8 mL/43 8% 5 &4 © Acquity UPLC
HSS T3 (2.1x50) mm ; 1.8 um -

[0185]
HPLC :

s 48 ¢ Agilent 1260 Infinity ITZ 5SS » 20 T H%BUVEH]
(maxplot) o

[0186) FZEA : &M : A: 10 mM NHHCO; KA » B
ACN ; B2 1.0 mL/53§ ; &fF ¢ XBridge C8 (50x4.6 mm - 3.5
pm) °

[0187) 5B : #E)fH : A : 0.1% TFA/KE » B 1 0.1% TFA

5 91 HEEHIEREIE)

(C234043PA docx
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ACNER + BN 1 2.0 mL/438% © & FF © XBridge C8 (50x4.6 mm > 3.5
pum) e

[0188) 53AC : #EMH : A : 10 mM NH4OAc” milli-q7K 5%
B :ACN ; fi##EE 1.0 ml/4 8 & fF . Phenomenex Gemini C18
(150x4.6 mm > 3.0 pm) o

[0189] J57AD : #EfH : A1 0.1% TFA/KIEK » B : ACN ; &)
A 1 1.0 mL/47§E 5 B fF ¢ ATLANTIS dC18 (250x4.6 mm > 5.0 um) °

[0190]
HEMHPLC :
EER 4T ¢ Agilent 1260 Infinity IT

[0191] J5%kA : BEfH : A:0.1% TFA/IECHKE : B+ 28 > 7
1.0 mL/457§% 5 BFE ¢ CHIRALPAK TA (250%4.6 mm > 5.0 pm) °

[0192]
HEMSFC :
B3 44H © PIC SFC 10 (7T 2)

[0193] COBILIFE] 2 BIHVEEFR /172 60:408180:20 2

[0194] J57KA : BEIMH : 0.5% R NR/TPA 5 8% © 3 mL/7p
Bt ¢ YMC Amylose-SA (250%x4.6 mm > 5 um) °

[0195] J57&B : #8fH © 0.5% 2 NM/TPA ; JREEAR * 3 mL/7y
## 5 &+ : Chiralpak AD-H (250%4.6 mm > 5 pm) °

[0196] J57AC : BEjfH : 20 mM&E/HEE ; RBZEAR 3 mL/7y
% 5 1 YMC Cellulose-SC (250%4.6 mm > 5 um) °

[0197) J575D : @M « HER © RENEEAR © 3 mL/oygE Bt

5 92 HEEHIEREIE)

(C234043PA docx
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Lux Al (250x4.6 mm > 5 pum) o

[0198] J37AE : BE)fH : 0.5%FZARE/HES : REYZER © 5 mL/oy
% &FF  Lux C4 o

[0199) J37AF : #8)HMH  0.5% RNK/HER : RENEZK 3 mL/Jy
$% 5 B FF : YMC Cellulose-SC -

[0200] J37AG : BEMH : 0.5% RN/ HER ; MBEEER 3 mL/Jy
B Lux Al o

[0201] J57&H : BBEHH : 0.5% Z N K/TPA it
$#  BfF P Lux Al (250%x4.6 mm > 5 pm) °

[0202] J57A1: BEjfH : 0.5%RIWHE/HER @ MBER 3 mL/Jy
¢ BFE C BEMECCS (250%x4.6 mm > 5 pm) ©

[0203) J57&J : B E)fH : 0.5% R AME/TPA ; JREIEFR © 5 mL/ 5y
$# ; BfF ¢ YMC Cellulose-SC AD-H (250x4.6 mm *» 5 pm) °

[0204] J57AK : BE)fH © TPA ; JRE)ZRER ¢ 3 mL/ oy 5 B
YMC Cellulose-SC (250x4.6 mm > 5 um) o

[0205) J57AL : BEMH - 0.5% RN/ HEE  REIEZE 4 mL/7y
## ; BfF ¢ YMC Cellulose-SC (250x4.6 mm *> 5 pm)

[0206] J57AM : 2 E)fE © HEE 5 MEIZESR © 3 mLoygE B
YMC Cellulose-SC AD-H (250x4.6 mm *» 5 pm) °

S
=
4
(O8]

mL/ 57

[0207]
RIFEHRHPLC :
BEs 48 ¢ Agilent 1290 Infinity IT

[0208] J57RA : #EMH : A 0.1% TFAZKIER : BEHH B 1 0.1%

93 HEWHRE)

(C234043PA docx
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TFAZ ACNEW : B 0 2.0 mL/453 4% 5 &1L © X-Bridge C8 (50x4.6
mm ° 3.5 pM)

[0209) HZAB : &/ : A 10 mM NH;OAc/KBZ® 5 B
ACN ; JF#EjZE®R 35 mL/7o8 > &1F : X select C18 (30x150 mm * 5
pm) °

[0210) HEC :: BHEMEH : A 10 mM NHHCO;KE K » B -
ACN ; B2 1.0 mL/53§ ; &fF ¢ XBridge C8 (50x4.6 mm - 3.5
pm) °

[0211) 5AED : #8848 : A: 0.1% HCOOH/KE% ; B : ACN ;
RENEZR 1 1.0 mL/538E - Bt ¢ X-select C18 (30x150 mm » 5 pm) °

[0212]

HWEEREFERSFC :
B2 « PIC SFC 100 KPSC SFC 400

[0213] COBLILIARE Z FEHVEL R/ 60:408180:20 2 [

[0214]) H7EA : BEIME - 0.5% R NRE/IPA ; JRE)Z#Z © 3 mL/ 7y
5 BT YMC Amylose-SA (250x30 mm > 5 pm) ©

[0215) 57AB : B EMH : 0.5%FZNIE/TPA 5 REES © 3 mL/5y
## 5 &FF : Chiralpak AD-H (250%30 mm > 5 pm) °

[0216] HAC : BEIMH 1 20 mMEA/H B 5 JREZESZ © 3 mL/5y
5 BEFE ¢ YMC Cellulose-SC (250x30 mm > 5 pm) °

[0217]) J57AD : 8 « HEE  REESR 3 mL/ogE B H
Z:CCS (250%30 mm * 5 um)

[0218] J5AE : % EifE © HEZ 5 JRENZRR 3 mL/ 738 5 B ¢

5 94 HEETIEREIE)

(C234043PA docx
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Lux A1 (250x30 mm > 5 pm) °

[0219] J57AF : BE)MH © 0.5% ZN/IPA 5 B © 3 mL/J5y
$ 0 B Lux A1 (250x30 mm » 5 pm) °

[0220] J57AG : BEfH 1 0.5% RN/ HEE  RBIEZR 3 mL/7y
¢ BFE C BEMECCS (25030 mm > 5 pm) ©

[0221] J57AH : BBE)HH © 0.5% Z A K/IPA » JREHEA @ 5 mL/ 5y
5 BT YMC Amylose-SC (250x30 mm > 5 pm) °

[0222]
HEMEKFHEZHPLC :
EER 4T ¢ Agilent 1260 Infinity IT

[0223] J5%RA : B @fH ¢ A: 0.1% TFA/IEC ) B : 28 ; Ji@)
R 15 mL/4r§E 5 FE ¢ CHIRALPAK TA (250%19 mm > 5.0 um) °

[0224]

ACN N

DABCO 1,4- _EFEEEIR[2.2.2]3F %

DCM  “EHHE
DMA T HE LR
DMF R B R
IPA HINEE

LCMS RiHENT-E2L o7
HPLC ERURMEN

PE £ H B

95 HEWHRE)

(C234043PA docx
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SFC i i R AS e T

TFA =m L%

THF DU &,k g

TLC g JE

UPLC XGRS IR E T

[0225] FKFEHLL T E R ACALEN - ZFEHNEEM ST ER
HIAZEN o 2ERHIER R R 25 SURIG LA TR 2 = BFA o

[0226]
]
TP
2-(((2-FgH-4-R-5-FEEXE R E)RE)-2-FECK

_0 S OH
715~ -6- FH S B 25 o [dHEME-2- i (63 g » 0.243 mol) [t 7K(630 mL)
ZIRPEARPIANINE AL (218.2 g0 3.89 mol) - HiKRIEREYIFE120T
TR0/ - KIESER(FELCMSEHN R - R IER e <8l 2%
oo ZEININ2-CRHE)-2-HECEZ(70.5 g > 6.31 mo) )R THF (210 mL)
T AR - Bl R IEREYIAEE R TR 16/ o RESER(FEHLCMS
BAD®R > R IEREY <28120C HRABRHCI (pH~2)B (L - M RIERSY)
FEtOAc (2x350 mL)ZEHY - H i & fF 23 # & 7K (150 mL) K BF/K (150
mL)FEHE o AHEER 7 48 /K Na,SO4fiZ ik H B Z2 R 48 - R TS Y E Rk
B2 T PRI A4k - BXR: 75 ¢ (HWH - HRaB) -

LCMS: (5FEA) 376.1(M*), 378.0 (M*+2), Rt. 2.44 min, 92.97%
5 96 H(B#IERHD

(C234043PA docx
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(Max) ©

[0227]
)2
7-5;%-3-T§-8-Eﬁﬁ§-3-EF'EO-Z,S-:S@1,5-"2’!‘:‘#%@%2-4(5H)-H§J

AL

FEOCT » [F2-(((2-F B-4-R-5S-HE R )R B H E)-2-HEC K
(FERIPI1 5 75.0 g » 0.199 mol)[JAEtOAc (750 mL)H 7 8 FEIE TR H 2 BN
M=2ZW(60.4 g+ 0.59 mol) & 1-NEBBE BT /5K (50% FAEtOAcH » 95.1
g > 0.29 mol) - FRIEREGYALZ R TEFE16/NF - KIESE R (FEHUPLC
BEHDR - KR ER S K150 mL)Z % H /K& FHEtOAc (2x200 mL)
ZHL - K& G 2 A R E /K (150 mL) %8k H 48 it /K Na,SO4 5zl - H %8
R AEAMES > HAS hIsolera B AL AT CFBERI © 10-12% EtOAc/PE ;5 £
B 1 230-400 EHHLATEHEYE » BREEE(LEY - BXR 1 63% (45 g»
KAGER) -

'H NMR (400 MHz, DMSO-ds): & 9.62 (s, 1H), 7.33 (s, 1H), 7.13
(s, 1H), 3.83 (s, 3H), 3.17 (s, 2H), 1.46-1.44 (m, 2H), 1.22 (s, 3H), 1.17-
1.14 (m, 4H), 0.79 (t, J = 6.8 Hz, 3H) - LCMS: (5£A) 360.0 (M*+2),
Rt. 2.64 min, 97.14% (Max) -

[0228]
Y3
7-1R-3-T E-8-HEE-3-HE-5-FE-2,3- 2 &-1,5-FHERF-4(5H)-IF
Fe3-T B-7-Bi-8-FH & A-3-FH E-5-FE-2,3- Z&-1,5-FHERTE-4(5H)-
el

5 97 HEEHIREIE)

(C234043PA docx
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Phe 5 0 S
TOL o I e
A&

| 7-08-3- T B-8-H &\ A-3-HA-2,3- _F-1,5- K H EEF-4(5H)-
(F P2 5 45 g 0.12 mol) JABEZR (225 mL) R~ #2 #F 7A% 27 Jim it { b
I) (2.4 g > 0.012 mol) 2K,CO; (34.6 g » 0.251 mol) » AR EYAESR
iF20 LU R - R AR RRE TR R2-Q-HFEaEELRE) LE]
F(8.11 g » 0.025 mol) » HKERIEREYIAE135TC MIIEM0/NE « 2
MESER (GEFHUPLCER AN & » &K Ay % 18 K )R &%) H HHEtOAc (200
mL) e e LB - AR IR A B A MeOHF & &4 L&Y
o BEFEE(LEY) - BEXR 88% (47.5 g IKHBEEE) -

LCMS: (J57AE) 434.1 (MY » iR 7- 22L& - 482.1
(M*+H) » ¥ 7-E 2 (&), Rt. 3.23 min, 99.31% (R AU R BELA
{b&aY 2 4E) Max) -

[0229])
44
7-1R-3-T HE-8-HEHE-3-FHE-5-FE-2,3,4,5-UR-1,5-FHESTRI-T
%-7-@-8-EF'%%-S-EF'%S-S-ig-Z,SA,S-Eﬁﬁ-lé&’iﬁ#ﬂgﬁﬂz
0 _0
O O

FOCT » m7-R-3-T &-8-HEA-3-HEA-5- K E-2,3- _F-1,5-FH

I -4 (SH)- i 52 3- T Bs-7-ht-8- FH R AL -3- B AL -5- IR B -2,3- - 1L5- 7K 9

ERIN-4(SH)-Fi LR GYI(R Y3 ¢ 47.5 g 0 0.109 moD)RTHF (475 mL)H

98 HEWHRTE)

(C234043PA docx
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AR F RN — H A (MPTHFF - 82 mL > 0.16
mol) » H i K ERGYALTSC T ER40/NEF « 2858 R (35 R UPLC &L D)
% B RIERESY)ZAI20C HHEHEE@TS mL)IFER < #TEERA65T
NANE2/NEE - BFER 242 =0 H BEZE RS - #5Tsolera’E it & it OF B
Al : 8-10% EtOAC/PE ; WY EE @ 230-400 H) (LT EHWE - FFEH(L
e - BER 46 g GHPE - MEIKR) -

LCMS: (5 £E) 421.8 (M*+2H), 467.8 (M*+H) Rt. 3.62 min,
54.71% (Max) o

[0230])
YIS
7-3R-3-T B-8-FH S A -3-FE-5-FE-2,3,4,5-T0&-1,5-FHEEIT1,1-Z
SAY R3-T £-7--8- & A -3-FA-5-FH-2,3,4,5-T0H-1,5-FFHES
1,1-— &A1t

7] 7-0R-3- T BL-8- H A/ A-3- B AL -5- 90 A -2,3,4,5- TH - 1,5- K FHF R
W K7 3- T Ak-7-h-8-FH SR B-3- B AL -5- 2K 5-2,3,4,5-TU & - 1,5-FE H IEE L
BEYI(FEY4 23 g0 0.05 mo) ¥ L& (230 mL) b 2 $BHEIEIR RIS
FE8m(2.3 g 10%EE/EHE)KH0, (30%A7KH » 18.6 mL > 0.16 mol) >
H R RE Y= NS /N - IESERGGEM TLCE /D2 - R
R & VIR ZK (200 mL)Z % H K 7Kg FFEtOAc (2x200 mL)ZHY » HF & 6f
Z FH &M K(50 mL) &ZEIZK(150 mL)ZEk - &8t /K NaxSO452 88 H K %=

99 HEHHRTE)

(C234043PA docx
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s o #EfIsoleraBAEEMNTCAEER] @ 10-12% EtOAC/PE ; #YFE : 230-400
B LMY E » FERELEY - BEX P 72% (18 g =HEER)

'H NMR (400 MHz, DMSO-ds): & 7.47 (s, 1H), 7.34 (s, 1H), 7.27-
7.20 (m, 2H), 6.99-6.94 (m, 2H), 6.89-6.85 (m, 1H), 3.94 (s, 3H), 3.40-
3.33 (m, 2H), 2.53 (s, 2H), 1.46-1.30 (m, 2H), 1.27-1.20 (m, 4H), 1.10-
1.06 (m, 3H), 0.78 (t, J = 6.80 Hz, 3H) - LCMS: (5 £E) 454.1
(M*+2H) - HPR7-RAZALEY) > K500.1 (M*+H) - 2 7-#H 21k
&%, Rt. 3.25 min, 92.56% (Max) o

[0231]
Y16
3-T &-8-RAL-3- A -T- (R B )-5-F 5 -2,3,4,5- VU & -1,5- 5 5 18 & 1
1-Z—&1t¥

0.9
? N

IR T 0 B 7-08-3-T B -8- B S Ak -3- B A -5-F5 A -2,3,4,5- T & -
L5-ZR HEE M1, 1- | b R 3- T £&-7- b -8- &5 A -3- B A -5-5R
2,3,4,5-VUR-1,5-FRHBEE, - S R SPI(PEYIS ¢ 31 g0 0.07
mol) /x DMF (310 mL) ot 2 38 # 7 /& 5 748 b A HH % # (24.01 g > 0.34
mol) » HiRtFTR G Y65 C MRHIEH - KIESE R (FERTLCE M) % -
5 B2 R & P /K (150 mL) 722 %, B 7K J&& FHEtOAc (2x300 mL)ZEHY - i
B2 AR HEKA50 mL)Jefk > &&M/KNa SO0k H AZERYE - %8
HAMeOHFE & S 4EFMBHYE - BEEELSY - EXR ' 83% (23

c 3

26 100 H(EEHRIEE)

(C234043PA docx
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g IKEBER) -

'H NMR (400 MHz, DMSO-ds): & 10.60 (s, 1H), 7.32 (s, 1H), 7.18-
7.14 (m, 2H), 6.86 (d, J = 7.6 Hz, 2H), 6.77 (s, 1H), 6.76-6.73 (m, 1H),
3.27-3.15 (m, 2H), 2.54 (s, 2H), 2.26 (s, 3H), 1.47-1.29 (m, 2H), 1.27-
1.20 (m, 4H), 1.18-1.12 (m, 3H), 0.81 (t, J = 7.2 Hz, 3H) - LCMS: ()&
E) 406.2 (M*+H), Rt. 2.98 min, 95.07% (Max) -

[0232])
Y7
(S)-3-T E-8-RE-3-FHE-7- (PR E)-5-KE-2,3,4,5-lUR-1,5-FFHES
0 1,1- & b B (R)-3- T H-8-FE-3- FHE-7-(F Hi 25 )-5-F 5 -2,3,4,5-
PUER-1,5-FFH BRI, 1-_§E{b%

J@fé' ch'}\v\
. .

FHHHEMSFCOTAM) 3 B SN R iE3- T £ -8-FE A -3- FH B -7-(H At
E)-5-7K#-2,3,4,5-TUR-1,5-FHEEM1L,1- S EY(FHEYe : 2.9 g

0.01 mol)” Wi $f i ZAERE - (C40°C TEHZEBHEYE - £ FH D 1E
e R BB UFBE (0 SHEN L ERS2 - iR RER 2@
SHRE Ry R KIHY

SR AR FEESR 1 41% (1.2 ¢ 0 HB[EEE) - 'TH NMR (400 MHz,
DMSO-ds): & 10.51 (s, 1H),7.31 (s, 1H), 7.18-7.14 (m, 2H), 6.85 (d, J =
8.0 Hz, 2H), 6.77-6.73 (m, 2H), 3.27-3.15 (m, 2H), 2.53 (s, 2H), 2.21 (s,

3H), 1.46-1.31 (m, 2H), 1.29-1.12 (m, 4H), 1.06-1.01 (m, 3H), 0.81 (t, J

55 101 H(EEHIEHE)
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= 7.2 Hz, 3H) -« LCMS: (}5/£A) 406.1 (M*+H), Rt. 2.72 min, 97.0%
(Max) - HPLC: (J5)£B) Rt. 5.61 min, 97.78% (Max) - ¥Z#:SFC: ()5
sEM) Rt. 2.36 min, 98.75% (Max) o

ViR AR - BERR 1 38% (1.1 g HEEEE) - '"H NMR (400 MHz,
DMSO-ds): & 10.57 (s, 1H), 7.31 (s, 1H), 7.18-7.14 (m, 2H), 6.85 (d, J =
7.6 Hz, 2H), 6.77-6.73 (m, 2H), 3.27-3.15 (m, 2H), 2.53 (s, 2H), 2.21 (s,
3H), 1.48-1.31 (m, 2H), 1.29-1.18 (m, 4H), 1.12-1.01 (m, 3H), 0.81 (t, J
= 7.2 Hz, 3H) - LCMS: (J7/£A) 406.2 (M*+H), Rt. 2.85 min, 99.57%
(Max) - HPLC: (J5)£B) Rt. 5.61 min, 99.83% (Max) - ¥Z#:SFC: ()5
sEM) Rt. 3.58 min, 100% (Max) o

[0233]
8
(Z2)-3-((3-T £-3-FF E-7-(FF R &)-1,1- — & B 5-5-F5-2,3,4,5- V0 & -
1,5-Z B -8 -5 ) & B ) - 2- ﬁl‘ﬁ%ﬂ@ZE

O,,

AP S ae
G

FEOCT > [mI3-T £&-8-FE R -3-H A -7-(H B ££)-5- 7K %-2,3,4,5-TU & -
1LS- R HBEEMELL- 2t (FEY6 : 0.3g > 0.74mmol) ADMA(3 mL)
P RAFE IR T A I160% NaH (57 mg > 2.40 mmol) » HiGRIERS
PIHEOC T RHA3057 88 - BEIRININZ-IR-2,2- “®NEE L F5(0.401 g - 1.84
mmol) JyDMA (1 mL)§1 Z7&K - Hiff R SPHETOC T INEA3 /NG » 2
fEsE R (FETLCE HD & - R EES Y281 £0TC » AIMHCI (1.5 N »

55 102 H(EHIEHE)
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pH~4)% 8 H 7K (20 mL)#5# - FEtOAc (2x15 mL)ZEHUKE - # & ff

2 F Mg FHEB/K (10 mL) %k B 48 /K Na SO.52 88 - H 22 B4R H 0 7 A

FEfIsoleraE M JE M CABER] © 15-20% EtOAC/PE ; R/ 2 : 230-400 5 )4l

LB HYE - BEREELEY - EXR :39% (0.15 g HEEE) -
LCMS: (J7;5A) 522.0 (M*+H), Rt. 3.32 min, 97.84% (Max) o
[0234]

FE¥9

(R)-(Z)-3-((3-T £-3-FE&-7-(FHiE)-1,1- — &K@/ E-5-F5-2,3,4,5- 11

&R-1,5-FIHERF-8-5) S 5)-2- BRI LB K (S)-(2)-3-((3-7T £:-3-F

B-7-(RHRE)-1,1- S8 75-5-85-2,3,4,5- 05 - 1,5-F H EERIT-8-4)

£5)-2-B2NERZE

0.2

F F 0\9
\/O\ﬂ)\\/oﬁs} \/O\K\/Omsy\/\
NN N -
o @ o @ |

FEOC T » [m)3-T B-8-F AL -3-H BL-7-(H i B )-5- 4 B-2,3,4,5-TU & -
LS-ZRHEEME L - S by L RER 1 (FEY7 5 9 g » 22.2 mmol) R
DMA (75 mL) & 7 #8758 T 5 fiAsn60% NaH (2.88 g » 72.17 mmol) >
HERIERSYAOTC TR0 8 - BEERAIN3-E-2,2- _F Nk L8
(11.26 g > 55.5 mmo) j;yDMA (15 mL)H Z7F/R - HifF S ER E)1E65C
TANE3/NEE o ZIESERKGETLCED DR » R IEME 248120TC » AILS
N HCI (pH~4)% ¥ H F3 7K (100 mL)# % - FEtOAc (2x75 mL)ZEHl /K
o G OF 2 A1 E B EEZK (50 mL) %8k H &8 /K NasSOL52 18 - H 22 B4

A HFE i lsolera B LG OB © 15-20% EtOAc PE ; B/ EE ¢

25 103 HEEHRIAS)
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230-400 D@ CFAEHYE - BRIEE LG HLZER -

[0235] BEEMERER - D110 g2 Y7 2 B RER2 ik ih
VIERSEELGY  HI B2 - WifE SRR @EHE AR
iy

PR EAERE ] C EER  73% (8.4 g0 HEEE) - '"H NMR (400 MHz,
DMSO-ds): & 7.68-7.62 (m, 2H), 7.26 (t, J = 8.4 Hz, 2H), 7.06 (d, J =
7.6 Hz, 2H), 6.91 (t, J = 7.2 Hz, 1H), 6.82 (s, 1H), 4.27 (q, J = 7.2 Hz,
2H), 3.61 (bs, 2H), 3.49 (s, 2H), 2.24 (s, 3H), 1.47-1.35 (m, 2H), 1.32-
1.27 (m, 3H), 1.26-1.12 (m, 4H), 1.10-1.02 (m, 3H), 0.80-0.77 (m, 3H) -
LCMS: (}5£E) 522.2 (M*+H), Rt. 3.26 min, 97.33% (Max) -

FIOLRAERS2 « EEXR 1 46% (0.65 g HEEHER) o LCMS: (J57AE)
522.2 (M*+H), Rt. 3.27 min, 97.63% (Max) ©

[0236]

710
2-(((2-FpFk-4-18-5-FH SR B ) -2- R K

0 S OH

[F]5-08R-6- H S B 2R [d]EEME-2- % (19.0 g > 0.07 mol)R7K(190 mL)
T2 RFERRN IS A (E#(65.81 g > 1.173 mol) » HEE&RK R IERSYIE
120°C T HREFH16/Nf © SIESERRGEMLCMSEE DR - #RIER G <8l 2
Zom ° AE0°C MEBARIN2-CR HE)-2-HE K (19.93 g » 0.09 mol) RTHF
(60 mL)F Z7FK - Hikt IR EYVHEE R NMEFF 16/ - BERAL65C Mt

R S PIINEN 16/  FEAEYIEHFE(FEMLCMSE 1D 2 1% - K ER G
5 104 H(EHIE)

(C234043PA docx
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PRI K2 RYZK(S0 mL) o H F/RHCL (pH~2)BZ (L - FJEtOAc (2x200 mL)
ZAUKE - K& 2 A 1%E K100 mL) 52 87K (100 mL) %k B £ fik K
Na,SO.5z}k - EZE R4 HE 7 BRI HEVEREER 2T -4 58
AR —20 4L - BER : 25 ¢ (HWE @ &) -

LCMS: (J5;£E) 361.8 (M*+H), Rt. 2.36 min, 97.93% (Max) ©

[0237]
H P11
7-5;%-8-Eﬁﬁ%-&E'%-S-W%-Z,S-:?ﬂ-1,5-i§#-1,5-[§§ﬁ"¥-4(5H)-H§J

O
B
o N o

FEOCN » [m2-(((2-FE B -4-7R -5- H | IR A Bt A ) H A )-2- FH & TR R
(FRfEPI10 5 25 g » 0.069 mol) FrEtOAc (250 mL) 7 @ H#7A87% FF 1Z A
=1 (28.8 mL - 0.207 mol) [z 1-NERE RSB S (50% FXEtOAcH 5 32.91
g 0.103 mol) » H¥ KIERGYE =R MR 16/NE o K JESE (5
LCMS E5Hl) 1% - & & JE R & ¥ H 7K (100 mL) % 5§ H % 7K J& F EtOAc
(2x200 mL)Z£HY » K & 0F < A 12 HE K (100 mL) ZEk - £&8 7K Na>SO4
Rz H HZE R Ys - #5HIsoleraB L@ CARER] - 13%-100% EtOAc/PE ;
WHE  230-400 ED) i {LFiisHYE > SEEELEY - EXR ' 49.6%
(11.8 g » FRE[EFS) -

'H NMR (400 MHz, DMSO-d6): § 9.63 (s, 1H), 7.33 (s, 1H), 7.13
(s, 1H), 3.83 (s, 3H), 2.99-2.95 (m, 2H), 1.50-1.40 (m, 2H), 1.24-1.16
(m, 5H), 0.77 (t, J = 7.2 Hz, 3H) - LCMS: (J5£E) 344.1 (M%), Rt. 2.71
min, 99.73% (Max) °

[0238]

26 105 H(EEHRIASE)
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FRIPI12
7-iR-8-F S B -3-FHE-5-FE-3-INE-2,3- & -1,5-F F EEF -4 (5H)- I
B 7-#-8-FH | E-3-F E-5-FE-3-NE-2,3- 2 & -1,5-FHEF I -4(SH)-

i
Br d . | @;\; .

7] 7- 7R -8- B S A -3- B AR -3- N A6 -2,3- g -1L,5-F I -1,5- BE R -
AGH)-BE(FFRIP11 5 11.8 g > 34.27 mmol) JREZR (118 mL) 1 Z /AR
g (B HE (1) (0.65 g » 3.40 mmol) & K,CO;5 (9.47 g » 68.5 mmol), H
R &Y VR IR 207 88 DA R, - BERAE SR AE N AI2[2-(2-
HEE L8 E) LA (2.21 g > 6.85 mmol) > HiFTT IERSPI(LL3S
CTANE 6/ o [ ESERL (FELCMSESHN % - 48 Y 5 1 18 8 K JESR.
&%) HFHEtOAc (100 mL)J5EfAY % 2 - KRR A 7K (50 mL) K Ei7K (50
mL) 5k A48 7K NarSO4gZkE - HZE R A E 7> B35 Isolera & it @ #fr
(ABER] : 10-12% EtOAc/PE ; /18 : 230-400 EDEi{EFTSHYE - F5]
(e - BER:92% (13.2 g IRHEEHR) -

'H NMR (400 MHz, DMSO-ds): & 7.42-7.38 (m, 3H), 7.28-7.25 (m,
2H), 7.13-7.10 (m, 2H), 3.82 (s, 3H), 3.29-3.25 (m, 1H), 3.16-3.13 (m,
1H), 1.34-1.26 (m, 2H), 1.20-1.13 (m, 5H), 0.73-0.72 (m, 3H) - LCMS:
(J5775E) 420.1 (M*+H) » $R7- 2R ZEEY) > Kk468.1 (M*+H) » ¥i°
7-#EL 2 {E&Y), Rt. 3.13 min, 97.05% (Max) °

[0239]
HEPI13

(C234043PA docx
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7-R-8-F I3 -5 A 3- T E-2,3,4,5- U8 - 1, 5-F 5 T B2 7B
8PR35 I 2345 I 1S Y
O O

FEOC T » [F7-380-8- 4 -3 FH -5 S -3 I 62,3 - 1,535
1 EUE -4 (SH)- [ Fo 7-H- 8- HH S8 - 3- FH - 5- TR AL -3- N &6-2,3- Z&- 1,5- 7K 3
IS E-4(SH)-fi 8 &) (712 5 13.2 g » 31.4 mmol)jJATHF (132mL)
o R R RN B R B CMPATHE S § 47.1 mL > 94.2
mmol) + FL¥% R HEE &4E65°C T I 16/ o 2 JiE52 i (H FUPLCES )
% BREERSYASAIE0C » FAEEAS mL)# i ELE6ST T2/,
B o B R T 13 IR & 15 B 2 00 L EL 22 A - TR 88 K (100
L) 8 LI /K [ FIDCM (2200 mL)ZEHY « §4 ¢ (2 75 B AT K (100
mL) B 8K (100 mL) % HL 4040 K NasS O 85 - B 22 4 0 4
KRR SR RS 5 T — S BT R A (B — Sl (L - B ¢ 12,4 ¢
(97% » HER) -

'H NMR (400 MHz, DMSO-ds): 8 7.25-7.13 (m, 3H), 7.06-7.02 (m,
1H), 6.83-6.77 (m, 2H), 6.75-6.72 (m, 1H), 3.84 (s, 3H), 2.81-2.70 (m,
2H), 2.64-2.60 (m, 2H), 1.23-1.16 (m, 4H), 0.89 (s, 3H), 0.74 (s, 3H) -
LCMS: (5 7AE) 406.1 (M*+H) - R 7T- R L&Y - k4541
(M*+H) » A 7-#E 2 {E&%7; Rt. 3.55 min, 97.03% (Max) °

[0240])
14
7-R-8-FH&E F-3-FHE-5-FE-3-§E-2,3,4,5-T0&-1,5-FFHEFFE1,1-—

5 107 HEEHIESHE)
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SALY R T--8- B FE-3- A -5-FE-3-FE-2,3,4,5- UK -1,5-FFHER
1,1- =&AL
P o\\éCP P N
L < T <
O O

EOC T » [|7-/8-8-H & A-3- HA-5-TR B-3- N 5-2,3,4,5-TUE-1,5- 8
FFE R R 7-1- 8- HH SR AL -3- FH AR -5 AL -3- N AS-2,3,4,5-TH & - 1,5- K H R
I SRS (RR%)13 5 12.4 g » 30.51 mmol)ATHF (87 mL) & 7K(37 mL).
BEY) T B AR PR IE N B S (93.79 g 30.5 mmol) - TR
MER GV =R NMEFE16/NE - RIET R GEMUPLCE ADE - &8 HAH ik
&R =t (Biichner funnel) g i &2 g )R &%) H FHEtOAc (2x200 mL) =% HY &
K o a2 AR K00 mL) FZEZK(100 mL)5Ek » 487K Na,SO4
HlE H HZ20R 48 - #5MIsolera B @ OB HER] © 7% EtOAC/PE 5 WY E :
230-400 EH @ LHYE - BEEELEY - EX 1 90% (7.0 g KHE
) -

'H NMR (400 400 MHz, DMSO-ds): & 7.47 (s, 1H), 7.34 (s, 1H),
7.28-7.20 (m, 2H), 6.98-6.94 (m, 2H), 6.89-6.85 (m, 1H), 3.85 (s, 3H),
3.52-3.48 (m, 2H), 3.39-3.36 (m, 2H),1.52-1.41(m, 1H), 1.29-1.25 (m,
3H), 1.00 (s, 3H), 0.74-0.73 (m, 3H) - LCMS: (5 £E) 438.0 (M*+H) > #f
T 8(EEY) - K485.7 (M*+H) » ¥4 7-#{E&%), Rt. 3.13 min, 95.69%
(Max) o

[0241])

RS

25 108 H(EEHRIAE)
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8'@%'3' Eﬁ§'7'( EIEIE};RLE)-S-?EE-S-WE-Z,SA,S-@ﬁi-l,S-%#ﬂg%ﬁlﬁP
1,1-Z&t?

Lm0 m7-JR-8- A E-3-H A-5- K E-3- N
L5-ZRAHBERELL- SR f 7-1-8- A -3- A -5- R AL -3- N A -
2,3,4,5-IUgR-1,5-FHESTLI- SV 8&Y(FEY14 5.0 g
11.4 mmol) /ADMF (50 mL) 5 =~ ##E7A7R RN A HBE$9(3.99 g » 57
mmol) > HEE® & RKIERSYL65T THEELI6/NF - RIESEH(GEHRTLC
B & > B RIER YA 2 =R B K100 mL) % E o A EtOAc
(2x100 mL)ZHU /K g  #& & 0f < A g A B 7K (50 mL) %% » &8 K
NaxSO4 5z ¥t H H 22 JB 4f - #& f1 Isolera & 1+ J& fr (& B &l © 20%
EtOAC/PE ; W B @ 230-400 B) & {bFiis P E » RREELLEY - B
R 89% (4.0 g IKEEEFR) -

H NMR (400 MHz, DMSO-ds): § 10.60 (s, 1H), 7.32 (s, 1H), 7.18-

%_2a3a4a5' IE‘C:TE("

7.14 (m, 2H), 6.86-6.84 (m, 2H), 6.78-6.73 (m, 2H), 3.23-3.16 (m, 4H),

2.21 (s, 3H), 1.52-1.48 (m, 1H), 1.27-1.26 (m, 3H), 1.02 (s, 3H), 0.77-0.73

(m, 3H) « LCMS: (5/£E) 392.2 (M*+H), Rt. 2.83 min, 97.89% (Max) -
[0242]

16

(E)-3-((3-FH&E-7-(FHiE)-1,1- & @ F&-5-F&-3-WE-2,3,4,5- 10U G-

L5-FHERIE-8-F)EH)NRBE=TE

26 109 HEEHRIAE)
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O\Jr

N

T XX
| N

O

FEZDR T 0 R 8-FR AL -3-HH A-7-(HH B B)-5- TR A -3- N &-2,3,4,5-TU -
1,5-FEHEE L 1- S/ (FRI%15 5 300 mg > 0.76 mmol)* THF (5
mL) 1 Z B HE IR PR IMDABCO (0.008 g » 0.076 mmol) R Wk S =T
Fi5(0.144 g » 1.149 mmol) - HEE&K K EESY{LZ0R MEFE3/NF - JE
SERGEMTLCEE RN » K R &Y M ZK(20 mL)#7#E H FEtOAc (2x20
mL)ZZHUKSE - # & 6f 2 A F/K(2x10 mL)EHF - 87K NarSO45Z 1%
HEZRGAMEE 77 - #FEdlsolera B EMTCFHER] - 16% EtOAC/PE ; ¥
21230400 EH#bFnEHYE - SEEELEY - BEX : 83% (0.33
g OEER) -

'H NMR (400 MHz, DMSO-dg): § 7.67 (d, J = 12.0 Hz, 1H), 7.51
(s, 1H), 7.27 (t, J = 8.4 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H), 6.93 (t, J =
7.2 Hz, 1H), 6.81 (s, 1H), 5.39 (d, J = 12.4 Hz, 1H), 3.70 (s, 2H), 3.41
(s, 1H), 3.36-3.33 (m, 1H), 2.22 (s, 3H), 1.44 (s, 9H), 1.26-1.16 (m, 4H),
1.02 (s, 3H), 0.73 (t, J = 6.8 Hz, 3H) - LCMS: (J5;5E) 462.1 (M*-
‘Bu+H), Rt. 3.34 min, 97.13% (Max) °

[0243]

17
(Z)-2-%-3-((3- A E:-7-(F i &)-1,1- & B H-5-FE-3-IWE-2,3,4,5-
HE-1,5-FHEEIF-8-F)EE)RNGR 2

26 110 HEEHRIES)

(C234043PA docx
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F 0, O
\/Om/l\/o
y L
i

N

O

FEOCT - [;8-F8 Ak -3- FH AL-7-(FH B A5 )-5- 8 A -3- TN &-2,3,4,5- TU .-
1,5-RHERLI- —SEwWHRE15 5 0.3 g 0.76 mmol) A DMA 4
mL) /1 Z B FEEIR F o AR 060% NaH (0.1 g > 2.49 mmol) » H iRz R
EYE0TC TIRFE30 78 - FERIAIN3-)R-2.2- “H NI LB5(0.42 g » 1.91
mmol) JADMA (1 mL)H 257K - HiF KIERGEWAETOC TIME3 /N - K
feSE R (FE R TLCEE HD 1% - R EYIE 241 £0°7C - H#HCI (1.5 N »
pH~4);% 5 H FI7K (10 mL)##E - KK FHEtOAc (2x10 mL)Z£HY » & &
2 A E HE /KO0 mL) 20k B &K NaSOL 821 - B 22 B4 H %0
7y o FEMIsolera B H: @M OABER] © 15%-20% EtOAC/PE ; #Y 2 : 230-400
ED@ e E  SIEELEY - BE 36% (0.14 g JKEEE
Ag) ©

'"H NMR (400 MHz, DMSO-d): & 7.69 (s, 1H), 7.63 (d, J = 9.6 Hz,
1H), 7.25 (t, J = 8.4 Hz, 2H), 7.05 (d, J = 7.2 Hz, 2H), 6.91 (t, J = 7.2
Hz, 1H), 6.83 (s, 1H), 4.26 (q, J = 6.8 Hz, 2H), 3.74 (s, 2H), 3.35 (s,
2H), 2.24 (s, 3H), 1.45-1.29 (m, 4H), 1.27-1.16 (m, 3H), 1.02 (s, 3H),
0.75-0.73 (m, 3H) - LCMS: (57AE) 508.2 (M*+H), Rt. 3.16 min, 96.26%
(Max) ©

[0244]
18
2-(((2-PtEe-4-'R-5-HEXE ) E) P E)-2-FETE

5 111 HEEHEHE)
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[7]5-08R-6- FH S| AT I [d1EME-2-F4 (9 g » 34.7 mmol)F27K(90 mL)H
ZEBAHBERASMERLHBL.2 g 555.9 mmol) K NaxSO; (4.3 g 34.7
mmol) » AR EREGYIL120C M L16/NF - RIESE K (FEHLCMSE:
A% > BRIERGYAAIZEMR « {E0C TEBRIM2-CRFE)-2-FHAT
Bz(11.6 g » 52.0 mmol) JATHF (20 mL)§ ZJFK - B KR &AL =R
TEFE L6/ - BE1R A S ER SWI{E65C T IIE 6/ « [ 58 Bk (7& T
LCMSE AN % - K S IER &YE A K2 By Kd HFEHCT (pH~2)BE AL -
FEtOAc (2x100 mL)ZEHUKE - & ff < A g H K (50 mL) K&K (50
mL) % B 4K N SOL52 0 « HZ2 R H Iy - B TEHY E FEE
i 2T — BRI A &R — S ai(k - B3R 105 ¢ GHYE » BEK
2

LCMS: (}5£E) 348.1 (M*+H), Rt. 2.21 min, 97.14% (Max) ©

[0245]

HE#19
7-5;%-3-23-8-EF'%§-3-EF'E-%)J-:ﬁSi-1,5-%#[%%”¥-4(5H)-EI§J
BSOS

FEOCT » [m2-(((2- B Be-4- 08 -5- &8 20 B ) it R ) HH BE)-2- B T 1%
(FREP18 5 10.1 g » 29 mmol)FADCM (100 mL) B 751% F 2 B IR
= ZRE(7.81 mL - 58 mmol) &z 1- N 52 gk B BT 78 7R (50 % iR EtOAcH » 18.4
g 58 mmol) - H ¥R JER S A= R T 16/NF o 25Tk (58 M
TLCEHAD & - MR &P 7K (50 mL)Z R H /K g FEtOAc (2x100

5 112 HEEYIEHE)

(C234043PA docx
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mL)ZEHY - & 6F 2 A 1% fE F B /K (50 mL) 5k » &K Na,SOq4Z2 ) H B
R - AAHIRENMSHYE  SIEELEY - BEX 54% (12
g > FREfEEs) -

'H NMR (400 MHz, DMSO-ds): & 9.64 (s, 1H), 7.34 (s, 1H), 7.13
(s, 1H), 3.83 (s, 3H), 3.06-2.94 (m, 2H), 1.57-1.46 (m, 2H), 1.21 (s, 3H),
0.76 (t, J = 7.2 Hz, 3H) - LCMS: (J57AE) 332.1 (M*+2), Rt. 2.56 min,
90.58% (Max) ©

[0246])
1720
7-1R-3-Z B8-S A-3-FHE-5- K E-2,3- & -1,5-FHEEIE-4(5H)- I
B 3-Z B -7--8- F E B -3-F A -5- R A -2,3- & -1,5- K H B IE-4(5H)-

e e
O O

| 7-08R-3- £ B-8- FH G\ A -3- AL -2,3- - 1L5- R H E S I -4(SH) -
(FFREPI19 5 5.8g » 17.5mmol) Fr it 75 (58 mL) o 7 18 #4751 748 fin b b 3
(I) (0.33 g » 1.75 mmol) X K,CO3 (4.83 g » 35 mmol) * HHEKIEEEYH
FRMIT2078# LI R - BEERARRAE N2 12-Q-HRELARE) L
BIRE(1.13 g > 3.50 mmol) - Hik AT R IER G 135C T Ingk16/)
o SZMESERC(FE M TLCE AN & - &8y % + iR )R &) H FHEtOAC
(50 mL)FEHRAY e T # o KEIRIR A 7K (25 mL) & BE/K(25 mL)Je ik H & /K
Na,SO4Fz )l - HZE R4 A HE o H A MBRIEFSHYE - BF1E-E
ey - EXR:98% (7 g IKEELR)

26 113 HEEHRIASE)

(C234043PA docx

109142910 FH YR A0202 1103102575-0



1867107

LCMS: (15E) 406.1 (M) TR 2 b & > 54540
(M*+H) » B 7-# U 2 {E& %, Rt. 3.00 min, 95.16% (Max) °

[0247])
21
7-3-3-Z2-8- B2 -3- B AL -5 3 E-2,3,4,5- V0 4R -1,5- H H RV K 3- 2
BT S P 3- PSR 2.3.4,5- TR, 5- Y.

0 e
JO( ) T
O O

FEOCT » [A7-38-3- 2 28~ H 4 -3 HI -5 % -2,3- M- 1,5- 3
25 L -4 (SH)- i 2 3- £, FL-7 -1 -8-HH s/ AL -3-FH EE-5- K A& -2,3- & -1,5-FFF
CEEUT-4(SH)-F SR S YICFRIYI20 5 7 ¢+ 17.2 mmo) A THF (70 mL)=
JBE B 325 TR P T I 00 B 5 O S BB M THE S 5 26 mL > 51.6
mmol) » FL 7 MR &7IE6S'C FIEIFE16/NEF o 2 52 b (B F TLCES D)
% BRRGR YA HAIZEOT » FIHFEI(IS mL)EW LM 65T Fhns2
INEF o BT MR S5 0 B L B AR - WIS 2 BRI K
(50 mL){FFE + ELI4/KIBADCM (2x100 mL)ZENL = % & ff 2 4 K i K
(50 mL) R EK (50 mL) % FLAEMEKNaSOBE MR o EL28 Jbp At i 45
FLS S E Rl S T — 5 Bl T — S - BR 6.5
g CHVE > fEEH) -

LCMS: (J135E) 391.8 (M*+H) » #7378 2 (L& » 74397
(M*+H) » B 7-# U 2 {E& %, Rt. 3.52 min, 95.99% (Max) -

[0248])
22

(C234043PA docx
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7'55‘\'3'213'8' Eﬁ%ﬁg'S' 33%-5-%3-2,3,4,5-@ﬁ-l,S-%#%%‘[ﬁFl,l-:
%4’”3%&3'2!%'7'm's'$§1g'3' Eﬁg'5'$g'2939495'mﬁ'las'ﬁ#%%
F1,1-Z ALY

o.f o.f
SOBSERS SIS
Br N | N

FEOCT » [AI7-IR-3- L Fk-8-H & Bk -3-H Bk-5- 5 H:-2,3,4,5- DU - 1,5-
IR EUY Fe 3- £ BL-T7- -8 - HH R BE-3- FHRE-5-F0EE-2,3,4,5- DU - 1,5- 85
S RS (FRYI21 5 6.5 g0 16.5 mmol) ATHF (46 mL) K 7K (20
mL) 2 PRI IR IR I BB & #1(50.9 g > 16.56 mmol) KT 1SS IE
REYHLE IR TREE16/NF o ZIESE R (FE M TLCEIN 1 - & i ihan R
SR EREY) o FHEtOAc (2x100 mL) Z HUE R H A% & 6f <2 A & H
K(50 mL) K 887K (50 mL)Zeik - A 77 & i /K Na,SO4 Kz e H H 22 0%
45 o FEMIsolera& fE T CBEEE © 13% EtOACc/PE ; B/ © 230-400H 4%
{EFrBHYE » BEIEBEEEY) - BEXR :79% (5.5 ¢ HEMEER) -

LCMS: ((J77AE) 424.1 (M*+H) - HR7- B ZAEEY) » F473.1
(M*+2) » B 7-BELL 2 (L&), Rt. 3.03 min, 96.73% (Max) o

e

=

[0249]
23
3-Z5-8-RE-3- B -7-(FA i & )-5-F 5-2,3,4,5- 10, -1,5-F H B2 FIF
1-=&1t?
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e

pres
O

E=m 0 [[7-/8-3-L5-8-H & A&-3-H E-5- 7K 5-2,3.4,5-
L5-RHERWELL- S R3-2&-7--8-HE B -3-H E-5-7F
2,3,4,5-IUgR-1,5-FHESLI- SV 28 (FREY22 55 g
12.9 mmol) ADMF (55 mL) /7 & #£50% F R IR A HBE S5 (4.54 g > 64.8
mmol) > HFE% K K IEREWAE65C TEEE16/NF - TR & (FE
TLCEHD » B IER &Y 44l 2 =08 H /K5 mL)EF - #KEH
EtOAc (2x50 mL)ZEHY) - H# & 0F 2 A e AEK (15 mL)Ek > HEEm
7KNa>SOL5Z 8 - AZERMEH AN 7 - #5 MlsoleraB LM OABER : 30%
EtOAC/PE ; W B @ 230-400 B) & {LFiis P E » RREELLEY - B
T :83% (4 g IKEHERERE) -

'H NMR (400 MHz, DMSO-d6: § 10.60 (d, J = 4.8 Hz, 1H), 7.32

{y -

I
pug

(d, J = 4.8 Hz, 1H), 7.15-7.14 (m, 2H), 6.84-6.71 (m, 4H), 3.83-3.72 (m,
2H), 3.18-3.13 (m, 2H), 2.22 (s, 3H), 1.56-1.49 (m, 1H), 1.31-1.28 (m,
1H), 0.99 (s, 3H), 0.81-0.80 (m, 3H) - LCMS: (/£E) 378.2 (M*+H),
Rt. 2.71 min, 97.90% (Max) e

[0250)
)24
(Z)-3-((3-ZF:-3-F &-7- (R E)-1,1- | /7 5&-5-FF-2,3,4,5-TU & -
1,5-FHEEIE-8-5) & 5)-2-A N IR’ ZH
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N

F
\/O\’.H\/OI IS
QO ? N

FEOCF » [M160% NaH (69 mg > 1.72 mmol) JADMF (1 mL) .~ &%
R IURIN3- 2 Fs-8-F AL -3- B AL -7-(HH AR AL )-5- 2K 5 -2,3,4,5-PU & -1,5- 2K FF
BERIEL - S (FF P23 5 200 mg > 0.52 mmol) j*DMF (2 mL)
AR HBRIERSYEAE30 8 - lBERIASIINEE3-R-2.2-7 05228
mg > 1.32 mmol) - H KK HERESYIAE60C IR /N o [ HESE R (F5
TLCE DR » MR IER G AAI 2 208 - AMHCI (1.5 N » 3 mL)Z5 B
HZERYA - RFTES 2B ERY) o Bl /KA HY7K (S mL)BIEtOAc(S mL) 2
[ o #F7KJE FHEtOAc (2x8 mL)ZHY - H k& ff < A g i /K2 87K (10
mL) & B 7K (10 mL)ZE 0k o A HEET o &8 7K Na, SO 5z 8 H 722 B 45 - #5H
IsoleraSFEEMTCOREET| © 16% EtOAC/PE ; WY : 230-400 B) 4 {LFT 5
WE > BFEE(LSY) - B¥  76% (220 mg > R E EEE) -

LCMS: (J5)£A) 494.0 (M*+H), Rt. 2.84 min, 53.89% (max) ©

[0251])
BH
(Z)-3-((3-T £&-3-FE-7T-(FHE)-1L,1- S8 FE-5-FF-2,3,4,5- 115 -
1,5-FHFEEE-8-F)EE)-2-B NG

0.9

F
Ho s 0 s
T
|S N
[5(Z)-3-((3- T F&-3-HE-7-(HERE)-1,1- ~F B+ 5-5-785-2,3,4,5-

5 117 HEEYIESHE)
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VU~ 1,5-F5FF B P -8-5) 85K -2- s N Gl LB (F E %8 + 0.15 g » 0.29
mmol) 2 1,4- IS KoK R & 9)(4:1 » 5 mL)F ZHER TR IIE &1t
#4(20 mg > 0.86 mmol) © Hif R EREGYVIEE R NRH-2/NEF - RIS
GGEMTLCEANE - FF RS AMHCE (1.5 N> pH~HE(E H K=
HY7K (10 mL)FifE - K /KJEFEtOAc (2x10 mL)ZEHY - HifF & 6f 2 H &
F7K(S mL) K BE/K(S mL)RHk - i A S 7 & /K Nax SO 52k H 2R
45 0 FEIRELEGY) - BXR 50% (70 mg - IREGER) -

'H NMR (400 MHz, DMSO-dy): 8 13.51 (s, 1H), 7.61 (s, 1H), 7.57
(d, J = 4.8 Hz, 1H), 7.25 (t, J = 8.4 Hz, 2H), 7.05 (d, J = 8.0 Hz, 1H),
6.90 (t, J = 8.8 Hz, 1H), 6.83 (s, 1H), 3.40-3.36 (m, 4H), 2.24 (s, 3H),
1.47 (bs, 1H), 1.34-1.06 (m, 6H), 1.02 (s, 3H), 0.78 (t, J = 6.8 Hz, 3H) -
LCMS: (574E) 494.0 (M*+H), Rt. 3.01 min, 99.84% (Max) - HPLC: (/5
7ZB) Rt. 5.71 min, 98.85% (Max) °

[0252]
'HI2R3
(R)-(Z)-3-((3-T £-3-HE-7-(HHE)-1,1- Sl 7 5-5-F%-2,3,4,5-1
R-1,5-FHEFRIE-8-5)&5)-2-BAHE K (S)-(2)-3-((3-T £-3-F &-7-
(B E)-1,1- S8 75 -5- K H-2,3,4,5- WU & -1,5- FH ER P -8-5) &
B)-2-B IR

0.5 o7

F O F
HO Sge; S HO S}
I e TR e
O O
[|1(Z2)-3-((3- T F&-3-HE-7T-(HER £)-1,1- S @k F&-5- 7K 5-2,3,4,5-
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PUS-1,5-Z FF BB ENE-8-B) &5 -2- BNk Z B < L EZER 1 (FEY
9 8.4 g-16.1 mmol)jA1,4- “ISHE KK (7:3 » 84 mL) IR GV 2 &
ARTAMEE(LHA.15 g > 48.3 mmol) - HiKRIERGYIEZ L T 17
PE2/NEF o S JESER (FE I TLCEE D% - # RER &Y RHCL (1.5 N
pH~4) e (b H B /KA 7K (25 mL)FF 8 o ¥ /K JE FFEtOAc (2x30 mL)%E
W A& AEERKAS mL) KEZK(1S mL) ik o &Aoo 48T
KNa SO4HZ 1 H B2 B 4E - JEIIEE LG -

[0253] EEMEEER > LL0.65 g2 TRV Z HHLEERE2 RilLih
VEESIZEELEY) < B REEE2 o iR L RS 2 @B R BRI
iy o

=

|

HELRERL  BEX 6% (7.6 g )KHEER) - '"H NMR (400
MHz, DMSO-ds): & 13.56 (s, 1H), 7.61-7.57 (m, 2H), 7.25 (t, J = 8.4 Hz,
2H), 7.05 (d, J = 7.2 Hz, 2H), 6.90 (t, J = 7.6 Hz, 1H), 6.82 (s, 1H), 3.62
(bs, 2H), 3.40 (s, 2H), 2.24 (s, 3H), 2.24 (bs, 1H), 1.32 (t, J = 11.2 Hz,
1H), 1.28-1.05 (m, 4H), 1.01 (s, 3H), 0.78 (t, J = 6.8 Hz, 3H) - HH &
Bl 1 LCMS: (/5;£E) 493.8 (M*+H), Rt. 3.23 min, 98.22% (Max) -
HPLC: (J5;£B) Rt. 5.69 min, 99.32% (Max) - 53#7& %} : SFC: (J5;5H)
Rt. 3.76 min, 100% (Max) °

HELRERE2 EXR 88% (0.54 g IKEEER) - '"H NMR (400
MHz, DMSO-ds): & 13.56 (s, 1H), 7.54-7.50 (m, 2H), 7.18 (t, J = 7.6 Hz,
2H), 6.97 (d, J = 7.6 Hz, 2H), 6.83 (t, J = 7.2 Hz, 1H), 6.75 (s, 1H), 3.63
(bs, 2H), 3.33 (s, 2H), 2.17 (s, 3H), 1.39 (m, 1H), 1.24 (m, 1H), 1.16-
1.02 (m, 4H), 0.94 (s, 3H), 0.70 (t, J = 7.2 Hz, 3H) - LCMS: (5;£E)
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493.8 (M*+H), Rt. 2.96 min, 95.48% (Max) - HPLC: (J57%B) Rt. 5.70
min, 98.38% (Max) « SFC: (}7AH) Rt. 3.02 min, 98.36% (Max) «
[0254]
Hpl4
(E)-3-((3-FE-7-(FHE)-1,1- S 2-5-FE-3-NE-2,3,4,5- 104
1,5-FRHEENT-8-B) KE) NG
ON

"E e
O

FEOC T v [H(E)-3-((3-FH A-7-(H B A)-1,1- “H i1 &-5-7K4-3-
£-2.3,4,5-M0E-1,5-FHFERW-8-F) L NG E =T BR(FHEYIL6
0.33 g > 0.63 mmol)/ADCM (10 mL) 77 8 #E7% F R TFA (2 mL) » H
RS YA =00 N REE2/ N o RHESE R (FE R TLCEE M 1% - K JE
BEYIEAKAEIZKS mL) HR7KERHDCM (2x20 mL)ZHY - K& 6 2
A& JE F7K(10 mL) & E/K(10 mL) 28 H & /K Na SO 521 - B2 R4
H A4y H#E i IsoleraB L@ A BERI - 50% EtOAC/PE ; WWHE : 230-
400 ) LB HEYE - FEMEEFELHPLC (AP LMERS Z(LE
Yy BEEEEEY) - BER  47% (140 mg > HEERR) -

'"H NMR (400 MHz, CDCl;): 8 7.78 (d, J = 12.4 Hz, 1H), 7.68 (s,
1H), 7.36-7.32 (m, 2H), 7.13-7.05 (m, 3H), 6.67 (s, 1H), 5.55 (d, J =
12.0 Hz, 1H), 3.90 (d, J = 15.2 Hz, 1H), 3.67 (d, J = 14.4 Hz, 1H), 3.29-
3.16 (m, 2H), 2.18 (s, 3H), 1.55-1.50 (m, 1H), 1.34-1.22 (m, 3H), 1.14
(s, 3H), 0.83 (t, J = 7.2 Hz, 3H) - LCMS: (55;£A) 462.1 (M*+H), Rt.
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2.56 min, 98.79% (Max) - HPLC: (5 7%B) Rt. 5.307 min, 98.20%
(Max)
[0255]

BEHI556
(8)-(E)-3-((3-FA&:-7-(FHiE)-1,1- — E T 5-5-FH-3-IF £-2,3,4,5- 11
R-1,5-FIHFERF-8-E) & E)NIFHE K (R)-(E)-3-((3-FE-7-(FRi £)-
1,1- S BT A -5- R -3- T E-2,3,4,5- V06 -1,5- S I -8- 5 & 1)
e

HO o O\\S"O HO o O‘\éc')
e T

O O
M ZEMSFC (J77AH) 7 BEANH I (E)-3-((3- FH 2-7- (B B B5)-1,1-
TR TSR A3 E-2,3,4,5-TUE -1, 5- R HERIT-8-ED S E) N M
Bz (B 614 5 0.1 g » 0.21 mmol) Z W E ¥ ML RFEEG - {£40C N EZEREY
B o FAH I EN B LRSS B S HEN HILRERE2 o
FrigR 2 bah 25 —FEFREOAc (20 mL)d - HiKFEtOAc/E 1.5
N HC1 (2x10 mL) ~ 7K (10 mL) JZ B /K (10 mL) & - & 1 g & fm K
Na,SO.87 8¢ H 2R 4 - JFEIIEE LY - WEE L 2R L EHHRE

Py REIHY -

AS0616 . ST ER - BER 1 45% (45 mg » HEEH) - 'TH NMR
(400 MHz, DMSO-ds): & 12.26 (s, 1H), 7.71 (d, J = 12.4 Hz, 1H), 7.51
(s, 1H), 7.26 (t, J = 8.4 Hz, 2H), 7.08 (d, J = 7.6 Hz, 2H), 6.92 (t, J =

7.2 Hz, 1H), 6.83 (s, 1H), 5.46 (d, J = 12.0 Hz, 1H), 3.85-3.60 (m, 2H),
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3.45-3.35 (m, 2H), 2.23 (s, 3H), 1.54-1.48 (m, 1H), 1.33-1.16 (m, 3H),
1.02 (s, 3H), 0.75-0.73 (m, 3H) - LCMS: (5 £A) 462.0 (M*+H), Rt.
2.59 min, 96.53% (Max) < HPLC: ( 5% B) Rt. 5.30 min, 97.11%
(Max) - 3EM#:SFC: (J77£H) Rt. 3.69 min, 99.03% (Max) °

AS0617 S HTE R - BERR : 43% (43 mg > HE[E ) - 'H NMR
(400 MHz, DMSO-ds): & 12.25 (s, 1H), 7.71 (d, J = 12.0 Hz, 1H), 7.51
(s, 1H), 7.26 (t, J = 8.4 Hz, 2H), 7.08 (d, J = 7.6 Hz, 2H), 6.92 (t, J =
7.2 Hz, 1H), 6.83 (s, 1H), 5.46 (d, J = 12.4 Hz, 1H), 4.11-3.65 (m, 2H),
3.50-3.35 (m, 2H), 2.23 (s, 3H), 1.55-1.45 (m, 1H), 1.33-1.21 (m, 3H),
1.02 (s, 3H), 0.75-0.73 (m, 3H) - LCMS: (J}52E) 461.8 (M*+H), Rt.
2.50 min, 97.16% (Max) ¢ HPLC: (/5 ;%B) Rt. 5.30 min, 97.07%
(Max) - $EM:SFC: (J5;5H) Rt. 4.83 min, 99.67% (Max) ©

[0256]
BH7
(Z)-2-%-3-((3-F E:-7- (R L &)-1,1- Z & BT 5 -5-F & -3-IWHE-2,3,4,5-
P -1,5- I B & - 8- %)ﬁ%)ﬁﬁ@

oy J@t”><v
o

[F1(2)-2- % -3-((3- B B -7-(FH BL B )- 1, 1- 2 S 1~ B -5- 7 5 -3- P9 4 -
2,3,4,5-TU-1,5-FRFFBEEIR-8-F) S B NI BE ZEE(F P17 £ 0.14 g
0.27 mmol) i 1,4- IS e KoK ZIR &) (4:1 » 3 mL) 2R H7E R A0
A A E#(0.023 g > 0.55 mmol) - HRK SR EVHE = T2/ -
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[ ESE R (R TLCRE AN & » K IER &Y HMHCL (1.5 N » pH~4)EE L,
HRKZHI7K( mL)F5#E - K /K/EHEtOAc (2x10 mL)ZH - A &6 2
H Mg K (10 mL) K BB/K (10 mL) e o A HRED 77 48 i /K NaSO4 Rz
HEZERY  SEEEEEY) - ER 84% (0.11 g IREHBER) -

'"H NMR (400 MHz, DMSO-ds): 8 13.59 (s, 1H), 7.58-7.56 (m, 1H),
7.53 (s, 1H), 7.25 (t, J = 8.4 Hz, 2H), 7.04 (d, J = 7.6 Hz, 2H), 6.90 (t, J
= 7.2 Hz, 1H), 6.83 (s, 1H), 3.69 (bs, 2H), 3.40 (s, 2H), 2.25 (s, 3H),
1.45 (bs, 1H), 1.31-1.24 (m, 3H), 1.02 (s, 3H), 0.75-0.73 (m, 3H) -
LCMS: (J57£E) 480.2 (M*+H), Rt. 2.85 min, 97.16% (Max) - HPLC: (
’£B) Rt. 5.43 min, 95.69% (Max) -

[0257]
HHI8 K9
(R)-(Z)-2-%-3-((3- P E-7T-(FHE)-L1I- _ S M E&-5-FE-3-WE-
2,3,4,5-I0R-1,5-FFH EERIE-8-5) B E) A IFH K (S)-(Z)-2-8-3-((3-F &
-7-(FRERER)-1,1- &S5 -5-F5-3- W E:-2,3,4,5-TU & -1,5-F H BE R IE-
8- S NIFEE

f“ﬁ"yv fvch'}v
s @

M EEVESFC(H AN 73 BEANEE (2)-2-3-3-((3- H 2 -7- (Bt B ) -
1,1- E BT B -5- 2R -3- P9 £5-2,3,4,5- DU G- 1,5- 7 E R I -8- ) &R 5k )
WG (EH7 100 mg > 0.11mmol) Z ffE A L REERS - {£40C THZER
WVVE o FIEEE D BIE R EL RS 1 BB A O B E R R AR AR
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2 o WiTEE MRS 2 BB AHRE RoR AT -

HMLEERL  EXR38% (38 mg - HEEH) - '"H NMR (400
MHz, DMSO-ds): & 13.55 (s, 1H), 7.61-7.57 (m, 2H), 7.25 (t, J = 8.0 Hz,
2H), 7.05 (d, J = 7.6 Hz, 2H), 6.90 (t, J = 7.6 Hz, 1H), 6.84 (s, 1H),
3.99-3.71 (m, 2H), 3.45-3.35 (m, 2H), 2.25 (s, 3H), 1.55-1.43 (m, 1H),
1.35-1.24 (m, 3H), 1.02 (s, 3H), 0.77-0.65 (m, 3H) - LCMS: (5 )£E)
479.8 (M*), Rt. 2.45 min, 98.61% (Max) - HPLC: (/;£B) Rt. 5.43 min,
97.96% (Max) - ¥EMSFC: (75/AE) Rt. 5.08 min, 100% (Max) °

HMLEER2  EXR30% (30 mg - HEEF) - '"H NMR (400
MHz, DMSO-dg): & 13.57 (s, 1H), 7.62 (m, 2H), 7.25 (t, J = 8.0 Hz, 2H),
7.05 (d, J = 7.2 Hz, 2H), 6.90 (t, J = 7.6 Hz, 1H), 6.84 (s, 1H), 4.01-3.72
(m, 2H), 3.45-3.35 (m, 2H), 2.25 (s, 3H), 1.54-1.44 (m, 1H), 1.31-1.23
(m, 3H), 1.02 (s, 3H), 0.76-0.69 (m, 3H) - LCMS: (}5J£E) 479.8 (M%),
Rt. 2.45 min, 98.49% (Max) - HPLC: (75;£B) Rt. 5.43 min, 96.61%
(Max) - 8EMSFC: (557£2E) Rt. 6.66 min, 100% (Max) ©

[0258]

HH10
(Z)-3-((3-Z&-3-HE-7-(H E)-1,1- &8 T E-5-F 5-2,3,4,5- 10 & -
1,5-FFHEEEIF-8-5) & E)-2- BN

3 o
Hom)\/o ’s
O
[B(Z2)-3-((3- L F-3-HE-7T-(HER E)-1,1- ~FBEF&-5-8%-2,3,4,5-
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PO -1,5-F H R IE-8-B) | A)-2-B NG EE SBs (R EY24 5 220 mg -
0.58 mmol) j* 1,4- 05 {5 /K Z & &P)(4:1 » 5 mL) R Z BRI
FAEALHE (S0 mg > 1.17 mmol) » R IEESYILZ 0 T UNS - &
MESERGERTLCE AN & @ B RIEESYHMHACI (1.5 N » 2 mL » pH~4)
AR HEZERYE - TR B ER Y o BC i /KR HY K (S mL)BLIEtOAc(S
mL) Z f « FIEtOAc (2x5 mL)Z HU /K g H F /K% 897K (5 mL) Kz 887K (5
mL) e 0F 2 AtkRE - A &K NaSOHZ2 0 H HZ2 845 - Ak
RIEFEHYE  SEEELEY - BER 1 22% (60 mg > REEHEE) -

'"H NMR (400 MHz, DMSO-ds): & 13.59 (s, 1H), 7.63-7.58 (m, 2H),
7.24 (t, J = 8.4 Hz, 2H), 7.02 (d, J = 7.6 Hz, 2H), 6.90-6.86 (m, 2H),
3.75 (s, 2H), 3.17 (s, 2H), 2.26 (s, 3H), 1.65-1.48 (m, 1H), 1.34-1.29 (m,
1H), 1.00 (s, 3H), 0.79 (t, J = 7.6 Hz, 3H) - LCMS: (J};£E) 466.1
(M*+H), Rt. 2.36 min, 99.05% (max) - HPLC: (J7;£B) Rt. 5.15 min,
96.39% (Max) o

[0259]
£t
IBAT (h/m) 777 77 5

% 10,000 {[E 4 At (A B3 B0 /N B IBAT i J& 2= B 4 At ) B2 FE Y 96 L&
(Corning CLS3809)F 7200 uL MEM-ai% & £ (Gibco 12571-063)F » 3%
Bz #& H H % A 10% FBS (Gibco 10438026) H & 7 = 15 fil; 2 (Gibco
A1113803) (10 pg/mL) » HY¥ZSMAAIE37C T5% COF Rz E 48/ N
BE% > BRI HEESE D300 nLAEMEM-aif B A (R &FBS)it
TRAAE W 2R o BT EEMEM-aif & 1% - KR HZ R ME IR

26 125 H(EEHRIAE)

(C234043PA docx
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S YNSRI AR e ek P

[0260] HRif=DMSO (Sigma D2650) o % g5 7 JHI S0 51 2] 4% I (Fe
=AEURE R 10 uM - 3FEERE - 10EED AR &750.25 uM 3H-4
IERZ(ARC ART-1368) &5 uMZ gL (Sigma T4009) Z B E R &V (4R
0.2% & DMSOJRE)F - FE1& RS0 nLa 7 AEHIHE 285 5 R &Yiain
ZAF(—AWME)  BEBEACOTERFMAITC THEFH078# - BH
% > BEMEBEFLEAKEEY E2-30EKEILEE > BHE%ELT5E
ERMBERERGY - HAMNHEPES (Gibco 15630080)%% & 2 (10 mM)
HBSS (Gibco 14175079) (pH 7.4)Ff9250 pL 241 F4&FESE 21 mMA:
IEBE R AL K - BORMRE - R 3 2 A T e 30 DURE Or i A2 T St RS B
PHET 4 EK -

[0261] #4100 pL MicroScint-20 (PerkinElmer 6013621)55 112 fL
b HAE =00 N ORFFIRR > BEt& {2k B PerkinElmer Z TopCount NXT™{{ &
R P R 3% st Bes TP AR 3HORIER U7 38 (R 2 R B AL 12070 38 B F] ) 38 FiY

R

[0262]
LBAT (h/m) 777 57 5

i 20,000 {IE 4 A (A 28 50/)N B LBAT 48 [ 2% 35 4 Al ) B2 FE 12 96 7L B
(Corning CLS3809)1.2 100 uL MEM-ak%#& £ (Gibco 12571-063) » 3%
R L7575 10% FBS (Gibco 10438026) 047 i ##Z (Gibco 10131-
027) (1 mg/mL) » H¥ZZFHMAIE3TC T5% COFFEF24/NE - 555
% » HfLHFRET HEEAE HR300 pLEBFEMEM-aif & A (R & FBS) st k4
AW 2R o R AT EEMEM-a i & % - RFEE 5 AR i B0 DU PR R

26 126 H(EEHHRIAS)

(C234043PA docx
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REMS RIS E A -

[0263] 7~ AFHLBAT - 5 i i 0 54 4001 1 % 7% F2 )% ({£ DMSO
(Sigma D2650)H 7 3% EEMERK - 10{EB)RMPEH0.3 uM 3H-FJE
B%(ARC ART-1368) k7.5 uMZ - fER4 (Sigma T4009) 2 MEM-a ({iiFBS)
(4EFF0.2% 4 DMSORE) H AR BB HIR G  HIN/NELBAT » F
s RIS 00 ) 5 4% RO (fEDMISO Hh 7 32 L MG R R » 10 B) RNt & H
0.3 uM 3H-A-JERE % 25 uM % 4 ERE 2 MEM-a (JlEFBS)(4EFF0.2% i 4%
DMSORE) kB EHEFREY) -

[0264] FE%HES50 uLE& A HEMEE 2 EEREYRNEFLF(—
WD) > BB ALCOIEERTI3TC TEE2048# - EE% > #EhK
B EKKREY F2-30#EKIE LR E - BEEREA T ZE2RHES
B &Y o F VAR A HEPES (Gibco 15630080) 48 f&f 2 (10 mM) HBSS
(Gibco 14175079) (pH 7.4)F 89250 pL A AIAY R KIESE > 1 mMA-FERS 5
WAL R - BRIk E - R 2 A0 DU Orof KRR RS B P B 4%
R -

[0265] 100 uL MicroScint-20 (PerkinElmer 6013621)R 1% 7L
b HAE =00 N ORFFIRR > BEt& {2k B PerkinElmer Z TopCount NXT™{{ &
R P R 38 K ST 3 R AR IR 3HONIEA )7 &6 (R 2 By B FL 1200 S NG i - IF
ERE T ) E AU

[0266]

B 152 7% 77 B Caco-2 411 )

¥ Caco-2 4 fifl (Evotec) 270,000 ([ 4H 1/ FL 27 % & B2 58 A Millicell®

4L ARMAEIEEE T - HERFNBEEFRGBTC » 5% CO2 > 95% RH)H

5 127 HEYIESHE)

(C234043PA docx
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FrEE21R - R R iR — RSB A -

[0267] 7t —H aEfE(DMSO) F & 5k (L & P & & # (atenolol)
({2 B RIEZEY)) ~ T 258 F (propranolol) (527 RIEEY)) k& ¥
(digoxin) (P-gp#E & 1% 2 2 B) 2 GEH B R (10 mM) » FEH A0 pL4k
DMSO#GFEL0 pL2 10 mM B 7 i A BL0H P R 8 578 7 (1 mM) - 5
34950 pL .2 FaSSIF&G LR MTES0 nL. 21 mM o ] {3 (g 72 R B R T 0F G4
{F7E IR (10 uM) » [aFaSSIF& IR &Y - B S AT 5 R B 2/
5§ > HAE37°C T LA4000 RPMEE( 305788 - 54 mL BB IRBE AR T
oo EUEEER T 2 AADMSORBE K1% -

[0268] >t ER > FEEEAERHBSS - pH 7.4)7%#Caco-2 541
Mg Wi X » HAEBERTHEE3053#37C » 5% CO> > 95% RH) - A
Millicell®-ERS % 4t B4l At fg ~ &H - # 5 I & & FH (TEER){E & 4350
ohm.cm? . BE4HAf [ B8 F A 7oA

[0269] & UL R (A2B) K 73 b J5 (R (B2A) #E1T 73 A - %5 AL fL
(—Z 7 (n=2)) ] A8 2= (TEIR ZEA-B 5 M ZEB-A)RII (L& P4H L
7 W 53 1T 48 B IR (AL HB S S i 8L 5 2 FaS SIF 48 7% 2K B B i B F Bgy - 1%
2H %418 5 E B (BSA)AYF & 85 L HBSS & AT/ (pH 7.49)5 A £ 4%
ZHEE(A-B-B = ; B-A-THE =) o JHE = A M= 2 f8 1 7 7l 0.4
mL#10.8 mL < JRIIEEAR 218 - HEEREEBERFAEITCTES
12057 8% - 1207788 2 1% » USRS B R 2 F AR 5L - A R S T AT
EHEUCAC(1:1 > 30 pLBFFEfR f+30 pLZE B & ER) - RECHSMEE BN
AYEERUCEC(1:1 » 30 pLEAZERE m+30 nLZEJEER) - FEHRIIEA N
Y LREAREEFRAR 5:(60 nLEFZE R i+ 200 uL& A NV R T IR 2

26 128 H(EEHHRIAE)

(C234043PA docx
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Z W > 500 ng/mL) - B 5 TR g H LA4000 rpm 0010558 - H100
uLoK AR RE AT IR 2 FOB IR (100 uL) B £ 3 #9678 - WA » (£
S TR AR A W) oy M 07 A EE RO JE T Ik & RS 43 AT (LC-MS/MS) A 3K 3 Ak
YRS R 2R -

[0270] A L&Y - TGRS 2 TIEREZE

F(Papp X107 e/F) (s BT -
dq

PapszXC—lo)(%

Hrpdq/dt =#E R R (32 E = P LY 2 BEER) » Co=ftig=F
ZAERIE - A =H B 2 REE -

[0271]

H [ HepaRG Z 7 7

}% B4 Biopredic International $2 it 2 75 % » L # %& A 200 mM
Glutamax (Gibco 35050061).” HepaRG fig 5 /3 7 /4% FA 15 % £ (Biopredic
International ADD670C)f## /5 HIRTE .~ /N4 {EHepaRG4H A (Biopredic
International HPR116080) - %44 F1.70,000{ 4 i3 13 f& 7 96 FL#& (Corning
CLS3809)F 22100 pL#E %5200 mM Glutamax . HepaR G & 5 /4% 18 /1% F
BEET > HAE37CT5% COFEH24/NMT - BE% » KFEEEEAR
ia ByHepaR G4 §%/ {3 52 %% B (Biopredic International ADD620C) H#r &
6K » A8/ NG I HT A AV HepaRGHEFF/UH BB A - ISR HTRE -
HATHMAMEEEEEAE > HH250 nLE RS KEERE & &
(William's E Basal Media) (Gibco 12551032) % 4HREAI R - 5 AT 2
FRGHTIRNER DR B A% - KA B 2 A v i 4 DAREE O B R AR T 30 8 B 728 B
B

26 129 HEEHRIAS)

(C234043PA docx
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[0272] REEI&REY)GFE R A & R ({EDMSO (Sigma
D2650) i 2 3% = S R A IR &7 0.3 uM 3H-4-JEEE (ARC ART-
1368) k7.5 pMZ-HERL (Sigma T4009) 2 B FR BT B B A (G EE) (4
F70.2% 5 44 DMSORE) AR B - BETR K50 pLE& A AEAMIGIE 2B 5
BEVIRIMZEFA T (—HWm) - BREAES% COBERFAEITCTIEE
307738 - HEE & 0 FERARR R KR EY) E2-3 0§ XUF (E R JE - A
L F e 2R TEERGY - HEMIHEPES (Gibco 15630080)4%
27 (10 mM) HBSS (Gibco 14175079) (pH 7.4) P 9250 uL.5 AllHy &% f=
sL.Z 1 mMARERE JERFLT R « IR - BB ZE R MR LR &
R JEE 3 A% b PH 4% 1810 -

[0273] #$100 pL MicroScint-20 (PerkinElmer 6013621)551012E fL
T AAEZOR T PRFFIER - BE{& 42K B PerkinElmer 2 TopCount NXT™/f &
R P B 3 e et By R SHHIG 7 H GE Ry B L1207 s AR [ - 1E
BT DR -

[0274]

HFHE & RER < 2

FrA A e e =R T LU AR = 4 - B iEba% 210
mM DMSOE#EEIR - Foo HEEFIR-20C T - fi{b&%.210 mM DMSOf#
IR FHEDMSO F 3 HEE MR - B2 8L 10FERE (L&Y in
MR © ’0.5 pLtEDMSOH Ml iRIA Il £ & H 3SH-IEEE K % Tl <. 250
WL EFBSHYARIE R E T UEEEFREY -

[0275]

EY) 5

26 130 H(EEHRIEE)

(C234043PA docx
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{2 8 2 10 8 iy 2 Ik M /] B (CSTBL/6 B¢ CD 1) B B T 35 K Bl (Wistar
rat) - HTNFEAGEEEY) > ERHMHE - FH3EHY) - —H& 2 B AR
811 mg/kg (HHEI100% DMSO) Z X FFARNE & » 55— H&EHE 6781
B0 mg/kg Z BHNE M E - K OHE ZHEERIBE o FFlkA 2
£0.083 ~025~05~1-~2-4-6- 8K24/NEBD K1 H17£0.25 -
0.5~1~2~4-6 8R24/NRFRYER IR & o MR mEUE IR REAFIR -
{EFH0.2% EDTAE Ry st m Al - #& rf B 8 F i et i = 2 st &
HY SRR AV 7y M 757k > (EFILC-MS/MS &4t o it it -

[0276]
LEE S
BPHba < EYBEE BRI TR -
=8
= hLBAT | hIBAT ICs BIERR(Caco-2) &Y RER(%)
ICso (nM) (nM) P, A2B P.pp B2A
(x10° em/Fh) | (x10°° em/FD)
1 14.4 23.7
17.4 227 3.6 6.6 15.7 (C57BL/6)
32.1-55.7 (CD1)
34.5 (rat)
3 9.2 735 3.6 9.3
4 66 564
5 32
6 1050 678
7 23 435
8 52 465 3.6 6.2
9 56 186
10 83 906
[0277]

B P RRETE T E

BFZE i MR AR E R - o HIEA10 K50 meg/kg B FI22ALEVE
H— X BCB Y 8 =K - W 5Thi 46 Z Airks s B F R U B B f PR TR B
g o BERAESE LR R S 3RALEE FEIR 2/ NRF Re 8 /NI HF UL SR PROBUA i © AL R

55 131 HEEHIEHE)

(C234043PA docx
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58 B B 2 M 17 PR R M B R AL 53 47 -

[0278) SEFRNELF - BIHAEH2 (LLVIRIE  FIREHE
5 50 1 5- 1045 -

[0279])

PDEIY : JYst(E 2 B ECSTBLG 1)\ 5 2 AF IS 2 BATT( -

(i A8 % 9 UM = CSTBLI6N Tac/s B A< HIF 2 1 s 8 I M e 2 60
BE - (o ROBIENIS R %  HEIE RN R R A E R ¢ ()
BEIEEE - R (i) B & OBy me/kglsba—% - BRI LA
BEYITR - (EREZESK  BHYEBEERERET - £HTR 85
SEUERSE(F > (R G FHIRNE (A (8 8 % B ILALG - By Y B e SE5t
DL £ B0 S R R B P e — S 417 - AT X B E R A
VIKFE o 1E5TF 2 MHHE S ST S B © (£ BT 2 A HE S
B o SRR - (057K SUFEE TP RSB IR - (EETR
> BF Bk o 8 (LCYPTA | R SHP 2 BF R R - 57K 2 BB 5 5
7 B B v = i 4 T

[0280])

[RIGTEHEL © JY 16 B )5 1 HECSTBLION A 22 [R I 2 AT -

(i A8 % 9 UM = CSTBLI6N Tac/s B A< HIF 2 1 s 8 I M e 2 60
BE - (o ROBIENIS R %  HEIE RN R R A E R ¢ ()
BEIEEE - R (i) B & OBy me/kglsba—% - BRI LA
BEYITR - (LR FEOR - MHYEEERMEE - £BTR 0 B/
SHEUR LT RIRR » MR S HIRIE R A S B IR - $EYE
Hi 22 SE5E L % B S B P — 5 404 - B R E WA -

55 132 H(EHIEHE)

(C234043PA docx
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TR ZMFR S 2 AME o 2 RER: - AERT R ZEER LT EHE R
Bkt - BT RZELE T EMER ZRHFE - E£FTRZELTE(L
ASBT - OSTa ~ OSTAb XX MRP2 ~ & i, 7237 -

26 133 H(EEHRIAS)

(C234043PA docx
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GZiE

<110>  HSLTE ACALEAERS (ALBIRED AB)

<120> FFUEC ) EPBCE IR F R IR ik
<130> NPO504TW

<150> IN 201911049983
<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

109142910 FHGR A0202 B1H, H20H(FFIFE) 1103102575-0
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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

109142910

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)

1103102575-0
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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

109142910 FHGR A0202 ®3H, H20H(FFIE) 1103102575-0
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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

109142910 FHGR A0202 HAH, H20H(FFIFE) 1103102575-0
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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

109142910

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

109142910 FHGR A0202 HOH, H20H(FFIFE) 1103102575-0
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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

109142910 FHGR A0202 B7H, H20H(FFIE) 1103102575-0
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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

109142910

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

1103102575-0
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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

109142910

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

1103102575-0
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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

109142910 FHGR A0202 H10H, H20H(FFIFR) 1103102575-0
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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

109142910 FHGR A0202 BILH, H20H(FFIFER) 1103102575-0
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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

109142910

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)

1103102575-0
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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

109142910

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)

1103102575-0
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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

109142910

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)

1103102575-0
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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

109142910

1060 1065

FH4E A0202 H15H, H20H(FFE)

1103102575-0
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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

109142910

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)

1103102575-0
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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

109142910

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

1103102575-0
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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

109142910

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

ggguaattag

ttttgtgtta

atacaccagg

gcaatgecte

ftgagacaat

atcgaatcaa

aggtgaagat

taggacccag

cctgtgaagg

ttagagatca

aaaatattcg

aggccaatge

daggaggags
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