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PHARMACEUTICAL COMPOSITIONS OF (R)-1-(2,2-DIFLUOROBENZO[D][1,3]DIOXO0OL-5-YL)-N-
(1-(2,3-DIHYDROXYPROPYL)-6-FLUORO-2-(1-HYDROXY-2-METHYLPROPAN-2-YL)-1H-
INDOL-5-YL)CYCLOPROPANECARBOXAMIDE AND ADMINISTRATION THEREOF
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A pharmaceutical composition comprising Compound 1, (R)-1-(2,2-difluorobenzo[d][1,3]dioxol-5-y1)-
N-(1-(2,3-dihydroxypropyl)-6-fluoro-2-(1-hydroxy-2-methylpropan-2-yl)-1H-indol-5-y1)
cyclopropanecarboxamide, and at least one excipient selected from: a filler, a diluent, a disintegrant, a
surfactant, a glidant and a lubricant, the composition being suitable for oral administration to a patient in
need thereof to treat a CFTR mediated disease such as Cystic Fibrosis. Methods for treating a patient in need

thereof include administering the pharmaceutical composition of Compound 1 are also disclosed.
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. US 2004/0105820 ; US 2003/0144257)
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KISCZHIDAE T ETEEGE  ZBRASERBE B4 kg/hZE
4912 keg/h o BIUI4I4.3 kg/hFE£710.5 kg/h - Bl41496 ke/hE4910.5
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WEBBBILEWIZEREERZ/VE10 mg/mL(Fl@ 2 /DE1S
mg/mL ~ 20 mg/mL ~ 25 mg/mL ~ 30 mg/mL ~ 35 mg/mL - 40 mg/mL -~
45 mg/mL ~ 50 mg/mLE(S50 mg/mLEA )2 BHK - EEBRAELEY
| ZBEE REDVE20 mg/mLZIBH -
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H A RKG01%EL15% » FIAIENI%ELI11% » FIMLII0%EFE - 1F
@ —LEEEHAT - KEMEKRHEEHE - HehKLE0.1%F415%
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B/NF&Y3.5 > DSO(um) @ H /N EI1T > B0/ EI16 ~ NFAEILS ~ I
R&J14 ~ /NFREY13 EDIO(um) i & /N &I 175 > FIan /N 49170 ~ /N
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FEMAEEHEY M EYDZEEEREEEHAERBIBEYI0T
ENISCZHBHEELE FoWZAEYBEBREE EHaER
@ V9T - BHHIST ~ BEHHI00C ~ EHLL05T ~ BEL Y
110C ~ 2/0&115C ~ £/04120T ~ £/0&125C ~ E/H4130C -~
£/0&II135T ~ B L140T ~ BDE145TC ~ 20 E150C ~ B
155C ~ £2/0&160C ~ 2/ &165C ~ B/ E170CHZE D& 175T (40
FERRRETRERN) A HFERERIE  RENEEE BEFR
ST BEYEREERTEERESFESE  EUABEIELE
ERomEZEREEZHBRE -
BEoh > BEV I RORMEEEAK » BIAKAEI10% A 1E A B 3
@ FHUEBMZEN > ENOXHHREETRBESYHREEWZIRE
M- E—EBREFHONTF > BEWZHAKRERE10% > F40 05 K=
R &I9% ~ (RN &I8% ~ (KR EIT7% ~ (KN4 6% ~ RN 4I5% ~ (KR4
4% ~ RN EI3%EARINEI2% - BRI EEE S HB WHEBE
M- B%  FEWHERNZIRRTEAREE SR EE 858
A2 2 Tg o TETO R4 — 2 FEAR A L XAl > B sE 5y B B >~ W E 18
f
E—BRAIT > BEV R —RSEKEEEESYEE 5 KBS
G KIBEUHE D KAEEEGYEFERRD)EEZTED W0
AR HEMERMHPMC) - BRAEBEZHPO)RLEHESR  F

C184452PA.docx -37-



[1619515

Z J L BE B (PVP) 5 B Z "R (PEG) s HE LG (PVA) » WIHEEs -
of 40 B AN 1% BL B (B 0 Eudragit® E) 5 BRI (61 20 B-ER M A5 ) L H
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E—SEHEAF  ZFEVHEKRKNEFRES % ZXMEHPMC) > F#E U
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pH{Eﬁ%%ﬁ‘fﬁ%%'fﬁ%ﬁé\%@%(@xBﬁﬁé)éﬁzé&%?ﬁéﬁ%(@ﬂﬁﬂ%ﬁ47-‘1:*“:
FFEE 2 @4 3R (CAP)) ~ A E — HEE AN EH A EZHPMCP) ~ T
TR OB NEREGERHPMCAS) ~ RHEGER(CMCO)EHE
(Fla0eREE » 35 (CMC-Na)) ; KR =B LG4 K (CAT) ~ X _H
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AERARX PRl 2 "8 HF LR ECEHM AR AR EEREEY
(REMEA AN ERIEERPEEN CEEN - FILREFEEEEY
et  HEAEBZHMEREMMEE » B 833 2 (F 4040 Ik &
BAE & 1s4E EAE G112 BEDEITIEE - BHMs > THSERE
HEMUEEERSNHIBAR NS EENEERENERECHE/-A
EEHGRENGRELCEILEESEUE ZE/D50% - 75% ~ 100%5
110% > il AR B G U EEH YN ERILaMIZET EEFX
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® F T R

ERE B S A &Y T B S R AEVEMER - FE SR s A T
EUHRRERBEREEGORBEKENBEZ BN AERES - &
EREEER A EEERES IR R EEE S ZEEY)
IZKBEEREDTRHYE BAZHAEEERZATEERGEWEST
BR 7% ) Bt 7K L B % B2 B B % B (51 40 Spans®) ~ XX &, Z 0% B /K L1 5L B2
Pa A5 B B (B 40 Tweens®) ~ F k2 BR 6 B& 8y (SLS) ~ + i B K B& BE #h
(SDBS) ~ t= £ T — Bk = ¢ B 8 (% [E 5 (Docusate)) ~ — & fE L 59 &8

@ (POSS) -~ MKW HEARME - MALREE =EERE - 2L
NFEFE=ZH A (HTAB) - N-H B EA B - W - +IUE
i - BERSEE S - FEAEBEE SN - Gelucire 44/14 ~ Z, — F# VU 7. B8 (EDTA) »
MERE doEHEBEZ ZE1000T Z BB (TPGS) ~ B ~ MW
677-692 ~ iR B Sh B /K &%) - B2 & (Labrasol) ~ PEG 83 /35
HMEs - —Z 28 B Z B (Transcutol) ~ — 7 "8 Z £ - Solutol
HS-15 ~ ML /R E WS N - FRIER - %% E % F68(Pluronic
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Span 25 -~ Tween 20 - Capryol 90 « % [E 5T F108 ~ H A b7 8 &%
(SLS) ~ ¢ 4£ FE TPGS » &% JE 72 (pluronics) fe #L 3 - SLSH H &
fE -

HEREESHBHEE  REEERBIUSLS)Z ET A
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hH AR BREB TSR BRI B ARSI  HEY
o 1A 2 B 2 4950% 58 100%K6 5 B Y

| BEHAYZREAR

EFREERAF > B2 teWIEEREARAERERZ L4
TR BEER PR 2 E AR AL TR & IEFR 2 T8
R ERBERCFTREME Y BENBEHEEE LR BRBREBEY - 7
EREEEMPENNIT % FIOEEELEEE - £y 2N ESB
B E5MENLERARBHCFTIREE ZEHE - BEHEE
RS RGN BGHE RS A B B Ry ~ & R R S R C1UME FE 5 A A BE R0
AR EEECHEREYLESABEERMRER CFTIRE M - &

@ FAzEFHE TESEAFAEERUBESHEUEG Y EEHE(BER
W RZEEAFSO8LL R H A 28 8 GE A1 GS51DZE & s R1 1 7THZE 88 E B &
HEMEESZBEH)PE S U NG CFTRES -

E—FRAIYP > AXFHAFERZEEYWIIERTE R R 5 H e85
SLA#HZZHEYERRGREBRIEGCFTRIE M 2 H 2 K F & (4
MR E GRS ZERE)  IVERE(E R E)RVEES (&
RV ) Z R B B B 4 4 B SR B L B M (Lee R. Choo-Kang,
Pamela L., Zeitlin, Type I, II, III, IV, and V cystic fibrosis
Tansmembrane Conductance Regulator Defects and Opportunities of

Therapy; Current Opinion in Pulmonary Medicine 6:521-529, 2000) - £
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SURGRCFIREMM Z HMEBEEFR VG EZSEI T2 —EHAEEE
BT EMBRIEE(BEIEESE - IERB Nk HEE) B

BZBE -
E—EAT A PHRHRZ IR ANELE %
BrLUEZZHcERARGREELEREZRGIOEE R L ETEE

HEGCFIREHEMM PREEREERERRE) BENWEE &%
EEREEBRER ZERVEEETRRBIER 22 EEN2HE
AR ERBR KA REMARREERREREZ B2E -

FTEEEREERETE  RERZYE  FRE—&RT - &
RZEBEN - FEER  HEEEARBEUEZWEE - A#HZ L
& V)R DUBE A B BY SR e DUGE P R B R R B B3 — M o ARSI fE
Az " BB, GEERTARESE ZERNYEMEFIET -
A - EEE > AEFR Y REEMZEHERAERK B FEBH
FEEHEESHABHRBENAE AREIREREXNEYBIBEERN
FERGRZRARNE  BEMEEZIRERKEZBEME AR
EALEMZEN  TRNEEEY B2 2F0 - BE - —HEER
o MRIRERE  FTRARELLEY I RERNRE - RERTC KL X
ROOBENENH BFRABELEWHESE RSN EREHNEY
MEEXMPAMZEURE - WA FFAZME " 2% ) BEH
o WERHABYESERASE -

BB

T3 R SR

W BENFEAENEMDSCO)RERFHFRNEDSC)

FEHEAZERRFHAENEMDSORAA CEWZIERZEE A
MEZEZEIHEZREEBRRE - FHERFEHAENZEDSC)K
MBS WM Z BRI RIARE L &5 - FHTA DSC Q2000 7R
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w2 B 5T (TA Instruments, New Castle, DE)WEE K - 25 F K
o N1-5S mgrmMEEERRFIEANCEFrRENEZIEES
b o B MDSC > S IE G 60F+/-1°C 38 8 F LL2°C /4 8 il 3=
8-20CF#Z220°C - HHDSC > £ & LL10°C /min 2 =K 5 25C
i 2 220°C - EF# fH Thermal Advantage Q Series M#r &2 (BR A&
2.7.0.380)Ug £ H # F§ Universal Analysis®if& (fR A& : 4.4A » I 98 ¢
4.4.0.5)(TA Instruments, New Castle, DE)# 174347 °
XRPD (X5 & #3 R & 5)

o ERAXHRMREFRBEZESHILEEZAB (ots) ZYEE A K
REFATER 2 A FH L & - FIPANalytical X'pert Pro Powder X547 &2
#1 % (Almelo, the Netherlands)li (L&Y Z XRPDEK} - FEZE R T
SHER S (1.54060 A) N EC#EXRPDIE - F fCuZEH B 45 kV ~ 40 mATT
FASEKBIIFIR I B8 E XG4 - ARNRNEN 48 & 1 8k
PAREOR AR b R G S R QI b 2 R 32 R 5 bR R 45 1k [ 6 (5 1 28 2
REBFHEEAEN 221220 AUREFH - HARE REEN Y
EUERFESZIMARR LB ETREDNEESRESRS - F£0.017E S

@ =ALSHFEERMEIETEHIIE20ENHEFE - R EHS
&5 X'pert Data Collector( i 4 2.2¢) - & ¥l 2 #7 &k B2 & X'pert Data
Viewer (FF 7 1.2d)5 X'pert Highscore(BRZ @ 2.2¢) -

REE R 1T (TGA)

EATCAM SRR R BHE PR BB 2 F1F K& R 3 £ 5 2
I 2 05 - AATA Q5008& & 43 47 45 (TA Instruments, New Castle, DE)
KWERTGAE R - EERHE2-5 mgZ B 10°C/minZ JIEABER H25C
f7 1 2 300°C - & ¥} #&  Thermal Advantage Q Series' " X £ (AR 7
2.5.0.255) g & B I F Universal Analysis#i 88 (FR A © 4.4A » B35
4.4.0.5)(TA Instruments, New Castle, DE)# T4 #7 -
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{EEMIERABREBAE

FHBC #5782 Cu Ko K Apex II CCD{H /58 2 Bruker Apex II
GHITEREBENEMN - BITEHE B H SHELXFE 3 (Sheldrick, G.M.,
Acta Cryst., (2008) A64, 112-122){81F - BN B EHK T K L& H
(systematic absence) > fEAT4EHE H N C2E/MBTEIE - FHREEHEH
(anomalous diffraction) ] i 48 ¥ 4H & - 75 %% 7v. & B (Flack parameter){&
IER0.00 (18) » fE BBl AR IEFEHBL B EEE[(R)] -

[E SENMR

i fic # /& Bruker-Biospin 4 mm HFX#E $} 2 Bruker-Biospin 400
MHz R FLE B ETE ENMR - S EEE4 mm ZrO, & 7 H I &
4 e #8 (Magic Angle Spinning ; MAS) T BL12.5 kHz” fg 88 5 ¥ i
o HARMEAH MAS TSR ER M ERENE TRt SE e
PCX XHEAL(CP)MASE By > i & F /G IR IEIE - B CPMASHE B~ CPH:
BIFEIRER2 ms - R EARMEIE(50%E100%)Z CPE T IR E -
BB SN 2 2 5 O (H B B8 ) ¥4 95 7 € -06 B UCHC (Hartmann-Hahn match)
HEITREL  EETFEBE THRHEEAMASE - FHTPPMISEEESF
7 HPERPCR FHE 2 55 4 R 4100 kHz -

R L&Y

Vitride®( & b 1 & Q- B & K 2 & # ) B [ =%
NaAlH,(OCH,CH,0CH;),] * 658 & % %7 % ) 5 Aldrich Chemicalsf
15 ° 3-%-4-1H B F § Capot Chemicalsfifs - 5-38-2,2- " §,-1,3-3E 3¢
TEFERE B Alfa AesarfEE - 2,2-Z“H-13-FEH - EHBIRG-S5-
A i 5 Saltigo (Lanxess Corporation} T )& o

ERHEEPZAMMT  BLEYZ ABRETLERERLEY
Z&EB - AIDIEBBERLBEMUGERE -

&Y
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BRALYE T
BRQ2,2-ZE-1,3-FH SRR -5-5)-1- LB -2

X I l EtOJI\/CN Na;PO,, F omost

# 3, Hy0,70°C CN
REFBERFLELEEESRIEANW mLHZE - FEEHERE
S SR A D R T6/NBS o BE S AE 4 1) R FE 28 P 25 A NayPO,(155.7 g -
949.5 mmol) % & (— % 25 B AL 5 B )48 (0)(7.28 g » 12.66 mmol) « £
@ BCTEISEBECERBLIMERIFNE=TEBRCER
10% w/wizig(51.23 g » 25.32 mmol) - EHEEWS504788 > HAIFK 145
RIS R-2,2- 2 & -1,3-EH _EHBBRIFETS g 316.5 mmol) - F
RSO #ER » SO BRR SR RINEEZE ZE(71.6 g 633.0
mmol) > FZE BT IRINK(E4.5 mL) - RSP0 E MM ZET0C BE1-
VN FEHHPLCO M KB EB(LAEYZ G5tk - FEATZE 28t
% (B EES-8/NFER100%E L) » AAEREWE20T-25C HEHW
TRBER - WELIBEAHEFEC*450 mL)FEBEEZE TE6T- 65C
@ 'REEHFZAMYEI0 ml - FIREYFIRM225 ml. DMSOH
HZETHEIOC-80C TR  EEBBEUNEBEL - AABKE
20°C-25C H FIDMSO#s # £ 900 mLEH A N5 B2 - 'TH NMR (500
MHz, CDCls) § 7.16 - 7.10 (m, 2H), 7.03 (d, J=8.2 Hz, 1H), 4.63 (s,
1H), 4.19 (m, 2H), 1.23 (t, J=7.1 Hz, 3H) -
BE(2,2-2 R -1,3-FH S BB IRE-5-5)-ZF

e . INHC, FXODV
F o OEt  DMSO, 75 °C F o CN

42043 ﬁiﬁU\_E(Z 2-_‘1 L3-FHEMEBRG-5-5)-1-Z8 L
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Bs5-Z.F5 2 DMSOS % PR m3 N HCI(617.3 mL > 1.85 mol) » [E]BF 4& #F
ANERE<40C - EFREGYEUNENAZETSCEEI-2/NFHEH
HPLCor (b B oo Eb - BB FIE(E>99%0F (B ¥ £ 5-6/NIF18) » &
Al FE) 2£20°C -25°C H AIMTBE(2x525 mL)Z HY 2 % H% [ LA & 5F 28 AL
I e MEoEE - a0 ZARETYHS% NaCl(2x375 mL)JEH - #
EERERERERLANFEWER L BR1S25HEZABZH&E
B EFHEHZETHEBEROC TREARUBRER - #EEE125T-
130°C (AR E) K 1.5-2.0fE TEH TR MR ZEQ2.2-—F-1,3-FH =
FAEIR N -5-55)- LB - BH5-R-22-TFH-13-RHZEMBRIESE @
HEZHBRZQ2-Z&-13-BEH _EBBIE-5-F)-2B  BEEXR
66%(2{E < B ) A HPLC4 ¥ 5 91.5% AUC(H FER95% > w/wig ) » 'H
NMR (500 MHz, DMSO) & 7.44 (br s, 1H), 7.43 (d, J=8.4 Hz, 1H), 7.22
(dd, J=8.2, 1.8 Hz, 1H), 4.07 (s, 2H) -
BE2,2-ZF-1,3-FH S RBIIE-5-B)-BRIZFHE

FXOD\/CN ~ o CN

BuyNBr, 50% w/w NaOH .
MTBE

50% w/w NaOHEHAREHIRBHBE RN DRI6NE - HE
MTBEZR DU i mE /0 - &R RFLIRESFEALRRAZ
MTBE(143 mL) - FEREA(2,2-ZH-1,3-FKHF & HIEBE G -5-5)-2
B%5 (40.95 g » 207.7 mmol) f B BT T B $%#(2.25 g » 10.38 mmol) « 5%
RENZEBHRESYELHEREHNMRAIOTHE - EARHERRZ
MTBE > DI/R &Y KEZMARANIRBREE - F£23.0C T&105 &
RSP RINEIRAZ50% w/w NaOH(143 mL) » #3430
TEIRINL-R-2-R L BE(44.7 g 311.6 mmol) o BUL/INEF B ] R B 5 1
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HPLCS} A7 2 JE 2 #4553 b« AR HUBRR - {2 1k B0 EL 05 45 8 4 B -
6 TE B 7 AR M 1T RS DLABE A0 A - & BB 388 (E B 43 B> 09 %05 (3B
102.5-3/NB518) » AATR FESR &Y 10C B L4 H 8 R 25°C 7 %
ERNAK (461 mL) - FHEEREFE20C-25C AN ESMH - 55 ¢ 15
ERRE > MRS - KM HAMIBE(123 mL)XER & H A
A1 N HCI(163 mL) 5% NaCl(163 mL)E#% - FEZETE40TC-
SOC T4 Q2-ZH-13-FEH _ABEBEEFE-S-E)BRIEFED
MTBEF 7 A 2164 mL o (5 R P AN ZEE (256 mL)HEFEZE THF
@ 50C-60C FTHEHEEI6S mL - FIIZE(256 mL)HE E 28 F 50T -
60C TGRS WE164 mL - AHIFEESYE20C-25C AFHZE
Mt 2266 mLAFE AR T —HE o 'H NMR (500 MHz, DMSO) & 7.43
(d, J=8.4 Hz, 1H), 7.40 (d, J=1.9 Hz, 1H), 7.30 (dd, J=8.4, 1.9 Hz, 1H),
1.75 (m, 2H), 1.53 (m, 2H) -
BR1-Q2-ZH-13-FH _EBRBERES-E)- BREFS

:XZ N 6 N NaOH >< DXL
EtOH, 80 °C

K20 EMEI— B2 (2,2-2Z&-1,3-FKH _ S BB LF-5-5)-18
AHREREZ ZERRFRME6 N NaOH(277 mL) H & 4557 $E I EE
HMmERTICT-78C - 16/ NIFBRFEHHPLCEHIKEER - T8 + &
(2,2-ZF-13-FH G BRIE-5-B)-BRKFBEHEAQ2,2- 2 F-1,3-
AHZERBRE-S-B)-BRGKEBSIKBELEZ ~REEWEDN
HFE - BB E AT S HE>99%0E GBE I 16/N51%2 100%8/E) » %
IR EREME2SCHRIMZEE (41 mL) RDCM(164 mL) o % 414 K
Z10C HLERREEMN25C 2 #HEFIN6 N HCI(290 mL) - F3EE
20C-25C1& » I BES M - WEEHA M HFHDCM(164 mL) K % HY
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JHERKHH - 28 HREEBEZRES > FIUAEZRZRIEZE K
HIBRUES - EHARYEEEZ T EEZE164 mL - R hIE (328
mL) B EEWETOC-T5C T REZE164 mL - SARSWELST » R
AIMTBE(364 mL) B 7£60°C T #2057 88 - L AISRE25C B K EE
LR EMLES o E IMTBE(123 mL)M 5k K FE S8 H g & E 52 -
BN ZERYERERFRERFUERANT —HE -
TTREL-(2,2-ZR-L3-FH A BB R-5-B)- BRI H R

N o 7R NS o
X >
F O OH , FXO OH o

EEZTREMN—FTEZI-Q2-ZH-13-FH _EHBRGE-5-
E)-BABRFBZRZE164 mL » JRMFEFRG28 mL)HETOT-75C T
¥EZE 164 mL - HEINMEBREWEI100T-105T » BEEHEER - %

S N30 E R > K2/NFAABREST HINST 43/ -
FEBRRESWHMRL LIFFR/ERRE(2x123 mL)ZE K E S xR E
ZERE - HEEZNESCTTIRZBRZYMEITVNG » SRERKA G4 R E
AR Z 1-(2,2-Z & - 13- FH _EHBRG-5S-BE)-BRTZHEE - 5(2,2-
ZRALEF CSEBE-S-E)-ZBEBERL-Q2-ZF&-1,3-FH
SRMEBENG-S-B)-BARFR > EXRTI%CHELSE > aESoE)E
HPLC 4l & 5 99.0% AUC - ESI-MS m/z51 & {5 242.04, & B {8241.58
(M+1)" ; "H NMR (500 MHz, DMSO) 6 12.40 (s, 1H), 7.40 (d, J=1.6 Hz,

1H), 7.30 (d, J=8.3 Hz, 1H), 7.17 (dd, J=8.3, 1.7 Hz, 1H), 1.46 (m, 2H),
1.17 (m, 2H) -
BELMB s zERAEERK
BRQ,2-ZH/-1,3-FH - ERBIRIE-5-K)-FE
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1. Vitride Q% £)

PhCH, (1058 4% )
2. 10% (w/w) NaOHAGE® (45 8) . O
P > X
X N % OH
F o CO,H & £86%-92%

BHE22-ZH&-I-AHF _SHBXKE-S-FBAUIEE)FHRE
(10 RE) P E g HE K - KEMAR UEBREEFEIST-25TCT ZHE

AP0 Vitride®QE E) - RINE R > FREEAZ40C EF2/N0F - #
Z & B IRERE AN R 10%(w/w)NaOHK B K (4.0 8) » [EIG4EE

MIERA0C-50C - HIEH300#E R BT THESE - AH1E#
HZE20C » FHERKEXLSBRB)EMR > 5218 (NayS04) - BIEH B -
BFEMEQ2-ZH-13-FH _S|BBIIG-5-2)-FE > HEZART—

BRS-RFE-2,2-28-1,3-FH _ERBIRE
1. SOCL (1.5%%)

DMAP (001% %)
MTBE (55845)

F o 2. 7}\ (4!‘11{1‘) _ FXO:©\/
XQIO\/OH , F © cl

& E82%-100%

22 ZH-13-FH EBRBRGE-S-B)-FEA0EE)BFEN

@ MTBEGGEERE) T « MM L8 > DMAP(1E H %) B 48 i i1k R SR 1
SOCL(12EE) - UMERERFZBEERFELIST-25C 2 ERF
SOCI, » {F3BEFE30C 45 VNS » BZAH1F20C » B2 H Mk
TR RIK (4B > FIS 4 RRREENI0T - BEN0SEER > &
BEEJE o MAEME H R I10%(w/v)NaOHKE IR (4. 488 78) - $EHE1S
2058 % 0 SHEE - BESR©NuSO)ERME  BEERE > &
FIMES-BHE22-ZH-I3-EH_ERBRE EEBEANT—

\

B (2,2-ZF-1,3-FH SRR RE-5-5)-Z B
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1. NaCN (1l4% &)
DMSO (342#5)
30-40C

2. & (6%)

FXO MTBE (44#) FXO
£ o cl ~ % CN

A F£95%-100%

RFS-RHA-2,2- 25 -1,3-F 9 R BB IE(1E 8)* DMSO(1.25
BT ZBRAIENaCN(L4E B)RDMSOGBE) R 2 HEF - H
RFEFF/RE /M R30C-40C 2 - BAHBEES W UNE - BEMHERNK
(672 5 ) X MTBE(4f2 8 ) - 300 #E%R > o HERE - KEH
MIBE(18BEfE)X W - e ZEME A K(.8RME) %K » 52 4&
(Na,SO4) > B HB % - /A 2.2- 2 & -1.3-FH Z & HF BN IE-5-
E)-LEE(95%)  EEFMART -8 -

HerU B o E RN G R ELER o B A 1= -

R B 5

B 2-1R-5-5 -4-TH B B

O:N NBS O5N Br
- XX
F NH EtOAc

2 F NH
50% 2

AR T HEREAS-F-4-HEER(0EE)R LB ZEE(108TE)
HEBEHIUSEMAER - B2OARINERT ZEBSEREA.0Z2)UERN
HOREERE22C - RIEGEHRIF  CREASHR LT EEETRERE

REY  BBEYERBKCERE)PHEEERUAABEERT Z B
B - (R FEEHKEEREFBRT ZHBuk) - HMKEEBE2-WNE
CRE)TEAHEEER - BEMSHERERENA-FEXKE > £E
ZEZHBEFESOC TH AN REZRRE  EZENEEER - 7HBEHE
18 6 [ B8 (FE % 50% » 97.5% AUC) = H i 5 5 80 & fi B A 38 (1.4%
AUC)K ZEM& Y (1.1% AUC) - 'H NMR (500 MHz, DMSO) & 8.19 (1
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H, d, J=8.1 Hz), 7.06 (br. s, 2 H), 6.64 (d, 1 H, J=14.3 Hz) -
EREREZERE-4-82-2-8-5-B R HEEBE

1) c|)>\/OBn

#4 Zn(Cl0,2H,0 @

OszBr ‘F ;’ﬁ, 80 °¢C HaNIIBr
N F NH

F Hy  2) H, PS)C

TIPA e OH
¢ TsO
3) TsOH-H,0 OBn
DCM

EN, TEEDGIR BT EALTYE BB RIAS FE
® omso LS AR - 285 AT R (10
B) DKEBEBEQIEE%) R FEGEMN) - 38 TEEESY
305 8 DU FANMT » 8 1% - LB EWRTE R & (R)-F B E G AKH
HEE (2.0 B)2 FHEQEM) « INEK FEY % $0°C (5538 ) BB Ry
TN B E B 238 -5 40, -4-BY B S D HA 5% AUC
AAREYE R EAERND S+ (GOER%) K Z 8 Z B (108
B) - BEFERSYUBBEEL RS T6HH 2% 25 QEID %
o M FI B SR (ABRTE 0 20% WIV)IENE « A HEJE T TS AN A
@ ramiEx2.5% wiv RN o EREESE EEE D REEE -
BERERN Z B BN (0BH) T B3NSR EH K a0E
(Buchi hydrogenator)ft -
AEALBEPEASERY% PYS)/C(LSEE %) EAE30C T (A8
E)EN, FHHRESY - HBFAN RS KHEEY - 61625855
iR 1A R B R S (>1200 pm) - K IELE RIS > QWS
TEGAE LB B R (0B - R -
CERRCBME RIS I BENEEE SRR E LA

LA
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B GYE B C RTR(OBE) D « KSR
B (1.2 &) BRI TE - MR A EL P = 0 0 fom OB ) 26 6 0 b %
B0% - FORIESIE B IR P BB R A T 45T AN,
FER ERERNEEER - SRGEROGCEBRETEZIER
fb-4-8 -2 -5 B R A -

15 4 5 1 6 B >97% ec ©

£ (3-B-3- B T 1505 = H BT f

)( #HCI , )(
S OH > Z Cl
7 90% Z

AEFPREARANE(AOEE) - RMBEEKBKROGT% > 3758
BMIAFGET  FEERRSRUME N EERHGTC-6TC) - #EiE
TSRV (6NN BEWERBRFELE - @30 LREXE
as PERAKGER) HBELAZEI0C - EFEETHENEREMERE . .
BEZKY  EFESCUZIAMBEEME/PR2T - FHICKECGERE
HAFFMBESY0.5/NEF - (&ML B JEE /KM (eH<DIE EE - f#
AlREAZHEEZTREFTHEE  SIELACHRZED -

BRE-(FEHKE)-3I-ZHET-1-RE)=HEW T

/ L Mg %
S Cl P
—ed 2. BnOCH,CI 7

T™MS OBn

T EA

MO FTZAAEERBHEBEFELL250 oK EY T - 185k
JE(69.5 g 2.86 mol - 2.0 E)4EA3 LUK fESE o H FARL 1B L 33
ERR TSN - RIESMZRIKKB T - £ T E K ESS G
GIEATIRNERE(250 g 1.43 mol » 1.0E 2)ATHF(1.8 L 7.2847%)
T ZER > EEBNEFRBREM@EI0T) - £ H-NMR Y3 % # i
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IPCHE 58 4% ¥ 44 5 7l (Grignard reagent)fY B « MBS 1L - 18 7RI
R8s > RS R IRDEE RN 15T « BMBELI.S/NE - 8
TeAE R SN B2 LINE R+ -
IhE SR A SR REEERAH LS00 g EWEE - m22 L
PRhaE A KHESHERO5% 375 g 2.31 mol > 0.8% )R
THF(1.5 L 388HE)h 2 3K kKB T A AL IESR - & 6640 FFf
it B Y TS PR R - BRI R BRI E X EE T
HBOAR P G HRSE RN 25C - RINEELS/NG o HWPERE
@ ZowRE(6/) -
ILE S Y A SRR U ke BT - 7230 LIk
£ ME 25 T MU 1S % EAL BB (1.5 kgt 8.5 kerKth » 108&F%) - 44T
EREST - S0 R RS Y B AR ERSY > BEEH
EERBEBEREERD - LI PENB KR - EE RS
PUERSE R 25C 2 MR HST - BB 2Rk ARAEBESRES
%toﬁmaﬁwL»%%%E%#ﬁé%mmﬁﬂgﬁ%%%’ﬁ
HKHE(pH 9 EE - R HMMEAKE Lo 2888)%H - £/22 L
@ THEHBEAEETREARE  SHEBEMRIEEY -
J73%B
K28 (106 g » 4.35 mol » 1LOEB)HEA22 LEESE & - HEHK
F R THF(760 mL > 1) - fEKAKB T AMEE - (FH kR E =
F2C - E1@FIRAEL(760 g > 4.35 mol > 1.0% 8N THF(4.5 L -
CRTE)F IR E KB - E5R 1100 mLi% - £ 1ERIN LIRS
o HEEME3C KRS - REBIAE EBRGRE  BEVE1E%
FEMBIRIS00 mLBR P & SR RRREE R 20°C « 8 F 'H-
NMR Y 38 37 3 1 [PCRE ST AS MRS B AL - B 18 7R I8 85 IR 7N 2 U5
W G RIEDEEER20C  FINEBHLSNE - BEFEEGE
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AHRO0.5/NEF o F B3 'H-NMROE 38 74 # R IPCRE RAR MVl B Bk - 7%
GAPFEEFEREARESIE R} > BREEZBEAFIZENES
o ERFAVBUREEAR25T o FNBELOVNEG - BHFENKERSYE
- ERETEATHEZEFRAHYEBET KEEE LRE
REEREHRZEY -

BRA-FRKE-3,3-2HET -1-5R

KOH
MeOH
P ot X
™S OBn 21’D 135 B 88% OBn

@30 LRERKESTEAFTFREGRE) #ELAIEST - RINE
FEHGB%  138B)ENRESHT T  ERECHESBEIFENF15C-
20C BN - RERERER25T « ANIN4-FHEE-33-“HE-1-=H
EWHEET-I-RAIEE)RNFEQEB)FZAKALEBEHMB RS
V) > EEWMFEBHHBPLCEE AR FESE K « E£25°C T A fERF ] A 3-4
N - RIEEEYI R /KQ@RB)ME - BEEZEFFOS/NG - RIS HE(6
BRR)BBHISREREGYWO0.5/NF - E3MEIRE » BEFEH KHE@EH 10-
1D EFE - HEFAKOHB5% » 0.4 E)N/KBEME)F 28 K K(8
BRRAHRERME HEZEHIEERERREARE BIE2EFEEE
HRZIEEYE - WYB 2 AR AEEES0%HERN  HPFTHEFEE
— %8 - '"H NMR (400 MHz, C¢Ds) & 7.28 (d, 2 H, J=7.4 Hz), 7.18 (t, 2
H, J=7.2 Hz), 7.10 (d, 1H, J=7.2 Hz), 4.35 (s, 2 H), 3.24 (s, 2 H), 1.91
(s, 1 H), 1.25 (s, 6 H) -

ERN-FREZBERL-5S-BE-2-QC-FHEE-LI- “HEZE)-
6- 78, 15| %%

JTEA

ERERFEZERL4-BE-2-G-EHFFE-33-ZHFET -1-5#
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£)-5-F KB
OBn
® OBn
HsN Br %/
X L
F NH
o OH . Pd(OAc), F NH
TsO dppb K,CO;4 OH
OBn MeCN
OBn

%2 11 7F BtOA (558 7% ) 5 8 R NaHC O+ 7 5 (SBS 7 ) o 8 B 5 H 22 7,
B (L4-35 2R -5- B P MR E e 5 S 85 A 8 K
O i SEFESE BT R R NaHCO, i (S ) L B
KEWEHBLEEETRE  BESHR ERE ZERE4-5-2-
B-S-EER P BB
B EREZBBL4- 28-S R ERE XS EBE R
1.0 &) » PA(OAC)(4.0EEEH %) ~ dppb(6.0E EH %) & ¥ AR K,CO5(3.0%
BB A S H B 7 5 (6B — iR FE 238 Tk - BElmEEE T M
N.BUBE FTS KBRS W IR RE9305 88 « 3 DUR Y 05 2RI
MR Z QB T 4 F R EE-3,3- 2 HET-1-0(1.1% 8) 5 i1
@ =NCEBHEF4 B2 RS- FERTEEBEZLNE - SUE
EEREE R HCHY S+ BB EE A BB R - G EE D
RERR B BGYHABINEOACREE) T - A#E A NHCIE R
(20% wiv > ABETE) R B K (GERFE) SRR - BEFEERBEIRE
IR LR T —RES -
BHRN-EFEZBBL-5-BE-2-Q-XHEE-1,1-“HEZH)-
6- 8,13 Uk
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OBn

FZ

(MeCN),PdCl, _ HN WOBn
F '\EEOH MeCN . NKEOH
OBn OBn
KRR ZEBALA-EE-2-A-FHEE-33-ZHEAT - 10 E)-5-F
g Z M E R Z BB (6B )% B =08 T 7R 11 (MeCN),PdCl, (155

H%) FHEE TEHANMERBSESCYRALNI05HE - HFFZESCT
ENJE THRHANEREYRER - RAREREMEZRHEHY %
RBBEHESHHAZBE(BE)ER GCEEZTEGEHRESERLESE®
FAEtOAc(SEEF&E)d - JR I Deloxane-11 THP(LIN-ZEH & 7 FEg(F-5-F%

E-2-2-FHEE-LI-ZHEZE)-6-H5 R EHmERTSEE%E
FEERTHEAERTR - FZERE %%“EE——M:B?*“( CE2.50F  HK6
2 e ) B EtOAcUBTE) R - BB R RE I E B O
MBHEERART —KIES -

HAEN-FREZERA-S-BFE-2-Q-FAHEEE-1,I-ZHEZ
£ )-6-% 05 Uk -

MN-ZFHE ZERA-S-BEA-2-Q-EFEE-1,I-“HEZE)-6-
A RIE N SR (S 1.5 ) HE30% EtOAc/B IR & H — &
EWBBERE > HPEZEREE - HEH50% BtOAc/BEREKR &1
RO BEN-F R E LR AL-5-F A -2-Q-FHEE-1,I-ZHEZE)-
6-BG Lk E EFRRPE NI RG - TEETREZRREEEEHM
R > HEZEETRERLSS - 'HNMR (400 MHz, DMSO) § 7.38-

7.34 (m, 4 H), 7.32-7.23 (m, 6 H), 7.21 (d, 1 H, J=12.8 Hz), 6.77 (d, 1H,
J=9.0 Hz), 6.06 (s, 1 H), 5.13 (d, 1H, J=4.9 Hz), 4.54 (s, 2 H), 4.46 (br.
s, 2 H), 4.45 (s, 2 H), 4.33 (d, 1 H, J=12.4 Hz), 4.09-4.04 (m, 2 H), 3.63

C184452PA docx -72-



[619515

(d, 1H, J=9.2 Hz), 3.56 (d, 1H, J=9.2 Hz), 3.49 (dd, 1H, J=9.8, 4.4 Hz),
3.43 (dd, 1H, J=9.8, 5.7 Hz), 1.40 (s, 6 H) «
EHRN-EHEZERA-S-BRE2-Q-FHEE-1,LI-“HEZH)-

6- 78, 5] g
J7EB
Ha B /)(;m H,N
r n
3 Ij L7 2 W o8
F NH —_—> F N
© OH Pd(OAc), OH
TsO dppb, K,CO;3
. OBn MeCN OBn

2. (MeCN),PdCl,
MeCN, 80 °C
3. R

KL BRSE(33 g0 0.04E &) - dppb(94 g 0.06E 2 ) K iR EE 7 (1.5
kg S0EE)RANIEST - KiFsmb 2 MR EREZERBE4-
-2-R-5-FAM (15 kg LOEB)EBNZEG®2L 4188+ H
FERMERERT - HEREHRESYWU/NELIHARNLT - #4-3
HEE-33-THEAT-1-(70% > 1.1 kg 1.05E E)PN 2B F 2 5K F
MEREYT  EERAEEREHESYWUNSLLAHRNLT - MRS

® ESOC HFZMHIRE - FEHHPLCETIPCH 16/N% 1% A1 15 [ FE 58
e RUNEEEREIRE HHEZEHYE L3228 2)i#lE - KIES
FWELBRAIEC 2 L 285K - 22 LisE AR BHES 6
ZH> EEWERSLAR - MEWHERTLOSEBRE)ZED -

MELIE _RE(144 g 0.ISEB)EARESR S - HERER D
KIESTHRZE@ L 2BB)EKIEEASERER - FERENESH
ZABUNGELRANLT - JIRAKERESYZESC » REF16/0E > DL
FAMRNLT - B HPLCET Z R RH B RE R ET2ES - KE
BEMEEYEL(G00 ) - RIESBKIESHAZEG Lo 1.58H)

o
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ek o BHIEEAREAZEREEBHRY - BZBRYBEBR
ZHEZBE(8.8 L 448HE)H - HEH20%EEHG L 2.58BE)R5%
HEKGS L 25BTE)ERABR - BWBZWEBG.S kg 18EE2EE)F
MEFEMES » BHRERE - AilDeloxan THP N&BERKREI(358 gk
BEYE(17.6 LYEBHFAGREEWINEMHARNLT - BRE&YE BT
FRBIE - WO A30%Z B2 Z R Q2S5 LR o £ RE TR
Mot ZRE  SEHEREMRIN-FRE ZBEB-5-HE-2-2-F
FEE-1LI-ZHRREZE)-6-F B LE(1.4 kg) -

ERILEm

EREREREZ(LEYI

FXO 0 SOCl, FXO o
F o OH LES F o cl

H,N P o
e %
k.EOH P
DCM

OBn
N
0
i o Df\>7<‘ oBn
F o F N
\\tOH

OBn
E1-(22-Z&-13-FH_ERBRE-S-B)-BRARKFR(3IEE
EHERQSER > UI-Q2-IH&-13-FH _ERBRF-5-B)-BHIK
FRDTHEREREMBIEEYW E60C - & B kg F7F
SOCL(.TEE) - MHFARESYW2INE - EAREALEABHFR
ki ESOCL, - BRI A Q.SEM - M1-(2,2-2&-1,3-FH a5 =
Kka-5-2)- BN RERBRTEBETAE - HEREALWABER Z&H
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b (2RE 18§ H & | iR 2R A DDEN-X$%Zﬁﬁﬁﬁfbd-ﬁi;@%-%@-?ﬁ
FEE-1,I-ZHEZE)-6-7ZBE(N0EE)R=2FQIEE)N_&
FIt(TEB)F 2 REYFREERFEFE-IC(NEAE) - F0C TEH
Fr8Ra4a/NG HEZF BT S BIRR - RNEEKCEREKE
/th:xfF@@E?ﬁﬁmﬁv‘fgu\ﬁﬁﬁ/\NLTEﬁ%ﬁ%F Hi%HEER20E =
% K2C03(4‘§§FX?-)EZE7K/5E‘ﬂfx1ﬁ(4ﬁaf£)/5ﬁxﬂfﬂ EEIEEEKEE
HARZEEREREZILEY!  Z/EEYWERH _S/LWRIBEE
&k -

@ BEE# I © 1655 i Darco-G(10E 8% » MERERE (L4
MZzEREET)FETNTHEHEREREZLLEMIBENR LK LG
)T  MZEEYRRINERCER)BEECEWEBERERFERE
ZALEMIZ2EEE)AE - —_S(EWEHIBZEE/FEREA:1 > 65
BM)AKNEEZENIRERELE RS EEEZTEGREREIERME
AR HRZEFEREBEZEEYWIEEHEANT BT -

BaE  FREREZEEYIBEEN _SFREOEBRE » LUK
HREREZILLGEYIZEGBEENTHEEENYEBE(ERXPERE

@ JEEMZ2BEER)L - “EWEBA _EFHQCERE > URFEE
REZLEWIZEREEN)ARALEZEEZEER - Z—E&ELWHEA%S
B LB/ BRIEGCREB)EREEEZ R REREK » 52 255 €
MZAREREZIEEWIBEEBERANR T -5 8EHh -

=Y A(R=%)

C184452PA docx -75-



[619515

H
o) N
F o o E N -
\\(OH THE
B 448 % B

OBn
30%

H
0 N
FXI)XW U o<con
F O OF N
\\(OH

OH

TiEA

20 LE B2 A& R W 3K B #F 4 A ##5 (Evonik E 101
NN/W » 5% Pd - 60%%%E » 200 g> 0.075 mol» 0.04E &) - MEFH &
RXHEBEEIR - HEFREREZALE®WI(.3 kg £91.9 mol)?
THF(8 L 6T Z A REHMBRANESEE: - ELEARE#
EHAERWEHIR - ERMBBHATHERRFEERIR > FHAERRK
BHEENERART  HAaRESEZNEZIE H B8 HEEEZ800
pm  BWHERERERUCER) - —BERREL > BEERMAE
50C -

ERZ2EHEN > EE-TFHERGMBEARER - FERES
B EAEHZEE S RMETHE -

ERE2ERR - BEIESY PRINPA/C(60 g 0.023 mol > 0.01
E8) - BN SRR3R H 82 & B8R s R b 2
P oo SURTPAT AL RIE S JE - 4B R 1% » B HPLCIRIBARELBWEIN A
HIENEFREAATHY 2 G HETEERETRK -

CHYRLBBRENERSY SHEREGFHTHFC L 158
)L - RERKREYELBRBEEEEZEZRG - (el & 3%
REEHZERKTHRARRGE L kKe2E REHRZHEY -

PUT &b = kL kgl YEET - B A HRY B RER

~
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B2 BBl - SREWEE A EERS P EER(S kg 158
BYEE QLIZBRZE-BERET - St EHEALIZRBZ
Fs-BEl(6 Lo GBSO RMZIEZFE(14 L 14BEFE) M % - B E B W&
Fr 405 75 B 3 P 25 B HPLCHE 1T 43 477 -

PTafbh > 8 REEDO.6 kel MEt - BhiEEERER
0 315 B R R IR (600 g) BB E FE M MTBE(1.8 L » 388
ROt FEEEETHEEBCARRR  HMBEES - RINE
JE (55 mL > 0.1887%) E M HOR S W - 6 B 76 5 %9 )% 2F (Buchner

@ funnel)iBIER A E 31 MTBE-ELZ(900 mL » 1.588H8 )7k e 8t -
BB LN H S B E TEZSMB16/0E - 551253 g2k
AEEBR ST

DTFabh S8 REE14 kgHYES - S KEM EBE

B BB M 2RI R KEN — REZYE L RGBT 1.4 kel @
R o RAMEET LMW EBEEQ.S keWE - HEHE3S Lo 235
BMLIZBZE-BERERY L 6BBA 2 ZESE)  RERETHE
€56 5 4R [E B2 (390 g) -

® PTabh g8 REBELU390 gAYy Et - EBOEBERER
hnmm’ﬁ&%%%@@usz%ﬁmo@%%%ﬁ%&ﬁ%@
74 LEHE X FE 2 (Morton reactor) » ¥R &YW HMEE 2881 - R
MTBE(1.2 L 388 HR & W B E 2885 - RIN%E I MTBE(1.6
L 4BR)E RS HAMEE MR - RSB =(HMTBE(1.2 L 3887)
BREVEREBEIEE  BHGCHAVEBEY  BREEEK6%F
RE o 163 2830 E K 48°C (f€ A MTBE- F 5 #t ﬁ%Z%%mﬁwﬂmo
NSRS E20T - RS EHAHREYES - BEEEY2
NER o SRIIEERE(20 mL - 0.0588 %) A8 R S WIR &R (16/N85) - f&
FEI 75 5 40 0 3 38 R &) BT 3:1 MTBE-BE % (800 mL - 288 )% i &
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B - BEES /N BB E A TE RS REI6/NE > 25130 ¢
EXEEEERZIEEYL -

Ji5B

SAHEREZLEVIABENTHFGERE) T ABRZRETEE
BEREMIEBGRAR <  FEEREZLEYWIEESEN THF4&ERE) - B
WRIMEZHESEEZ% PUCQRSEH % » 60%%E » Degussa E5 E101
NNW)Z @ bes - RIEMZAEBEERFEGESOC BHEHAN (XK
GO - [EBBNHEGRIES HHREBEERES Y1100
rpm) o 7 5 BE o 4 p T 5 o B9 8 4 (L B A THE (1B o -
HFEZTRGEERSGIRECEARBGY - ARG ABER
MTBE(S#:f8) 5 0.5 N HCUAK QBT B R MZEK(1ERE) - Ei
BEDI0TELANRNLTE S BESE - HEFI0EE8% K,COuA
RQEBE2REKERREREME - ERERNEAEWEQSE
%) « Deloxan-THP II(SE 8% » 75%8 i ) NapS 04 1 i cb B 48 &
B - TS REYEHWE L 21EIE H FH10% THF/MTBE(3 & f5) 1%k
e EEETRERERREINEREHCEKRZEEEYL -

HERE RS FEA |

WERBEE  FEEFREIREGIEEREFXRY  BHBAR_&
FlQERTELH _SEWRCEHELEEYIER)EE - —SW
BEZBEZBE/BER(:] > DBERB)EKAEERR - —S /W& H10%
THF/ ZBE Z B (10 B) AR EEEZE T EAEER B EREERSE
RIRZALEY - BT LEREFUOERGEED -

HEREWIEEY1 : FEB

WEBEEREN  WEBENGO%ZEB ZE/CREI00%28 2 85)
%> DEHIERFEBOEARRIAEILEY - BIFU LESRFUS
BEFeR{EEML -
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EIRNARE - AT > EAEHR% > BAMEEBRRE O RE NS B
FEHEFEEZEERL -

IEE#1(10 g)H ASO0 mLIEM T HEEBH 24 - FHAUTS2H
U R HZ R AR

SE YL © L2 1 s A/HPMCAS/SLS (50/49.5/0.5)

Buchi/N IS 55 57 12 25

ARE G EE) 145°C

H R B (B 48) 75°C

H OIS & (45 30) 55°C ®

ERE S 75 psi

T B A 100%

£l 35 %

i -y 40 mm

IR B 65=m

R BT RS -3°C

5 B [ 1 h

ElUc&y16 gfb&m#13FRE P A (E%80%) - #HEXRPD (& 1)K ®

DSC(E2)tEZ(LEHIFERFEE A -

LEWIERERAZERPC NMREERNE3T - &SR

o e Z B2 LR -
5.

{EEIREER

PelLgfirtg
IE4R5% F1 [ppm] S
| 171.6 26.33
2 147.9 41.9
3 144.0 100
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4 135.8 70.41
5 127.3 38.04
6 123.8 62.66
7 119.8 42.09
8 111.2 68.11
9 102.4 37.01
10 97.5 37.47
11 70.0 65.02
12 64.7 37.94
13 48.3 38.16
14 39.1 80.54
. 15 31.1 92.01
16 25.1 58.68
17 16.5 78.97

EEMIEEE R A ZERYF NMREERNE4T - B2 &
FoNTEHEAIEY - ROBEAHEE L2 -

2=6.
{EEMFEEEE
==t
I 4R 55% F1 [ppm] BE
1 -46.1 100
‘ 2 -53.1 94.9
3 - -139.4 76.05
B8 7%

(L1410 )X A2 K 180 mL MeOHHR H 1 50°C 3 o e #l 36 85 1
%k - XRPD(H5) K DSC(E6) R &1 LB -

&REEMIBRA

38 30 77 3%

£ EtOAc - MTBE - Z B R W B 5DCM » €940 mg(L&#y181-2
mLBL b 75 o 2 AF — 2 — AR IO N 7 S8 T P A 24
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HRZHE » 950 mglb&¥182.0 mLZBE—ERIME/NED - &
AREER TRE24NGFEELBELF ABES)RELCEYIER
A o

B LHBEOKBR > 8950 melb &Y UEER2S5 mLZET > £F
NEBRBEEEER - BEXARBEME] mLEKRE/NEE -
2.25 mLKGENEBRIFR - BFREZE THEE24/00E B #EHEO
FIH BB ELEWIERA -

KERBHE

W55 mg b A USIER0S mLFERY » £ REHBEIEER
A o BB AMEN0.2 mLERE/NES - HhEEE—EILZHO
REZNHEARE #FHBEBREBERZESWIFRA -

RBERBITTE |

HRRENE - Q43 mglb &YW IAER2.] nLERE T > EFHE
HREGIEEBFER - féf&i@il%%/J\ﬁEfPEE%?E%T%%% ° & HHEIE
WEBE R ZILEWIERA -

HRFE > 58 mgbEWUEMER0S mLEEY - £ KEHEE
REEEBK - BIESKEME02 mLAKRERES/NEDHEE -
FRHEENEFESE Z(EEWIERA -

HNLHE - 451 mglb &Y UAER2.5 mLZEEY » EFHEEE
REIEEAR BESKREMIN—ELERERABENAPEEE - #
HBEBRNERERZEEWIERA - B 108 R B I 5 E8 &> 15
G HAZ XRPDE -

KB 75 7%

HTYEtOAC/BENE » 4930 mglb & ¥ 1AM 1.5 mL EtOAct » £ &
HEBRGEEELKR - BESREEGEBHEETIRN0 nLEREE
WHRIBEART - HEHEARIONDELSE  -HHBBERKEFES 21T

o
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SR EA - BB RERH I H B E (LS Y1 X AZ XRPDHE -

HNBERE/K > 2] mglb &Y IE@MNI0 mLERES » £
HEEBEIEERR - BEARET0.8 mLAK - FEIBHEE TR
fO1.8 mLyK o FFRH0.2 mLAEEE BT R - & (- HEEESH 57
BERE BEEFROELSE EHBERKEBEER (Y]
oA -

BN Z K - 8940 mefb & UERML0 mLZES - £33 5%
H 2 EEEERR - BEERARMNL0 mLK - £330 FHEER1

Q@ = EHBABREFSSZLEYWIHRA-

W E/K » 4955 mefb & UERIN0.5 mLAE S » £33 E
B % B R EEAR - BESK A0 mLERE/NE D - KNS
mLK B H#ZEREM0.5 mLAKEEEBRITR - £ 508 TEERTKI
Ko EHBBWELSYIERA -

T H I R AL S W IR RAY SBE -

=9.
oyl F&ERITA FriearER
C ) ACN BrsEs EA
iz PRIEES F=A
Iz N/A N/A
IPA TRERZERE JZ=A
AEE ISR E=A
EtOAc HR fE=A
DCM R A
MTBE R A
ZHEREE R E=A
KIZHEE 1:9 N/A N/A
KIZEE 1:1 R A
KIZEE 9:1 HER EARA
7K/ACN 9:4 HETR A
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oyl eSS A Fric ek B
7K/EREE 2:1 R JERA
7K/IPA 1:9 N/A N/A
JK/IPA 9:1 B EHA
FK/PA 7:3 AT A
FHEZ/7K 4:3 R FE=tA
EtOAc/BEE 3:4 @Ayl TE=A
IPA/ZK 2:5 BB fZ=A
ZBgI7K 111 syl A
AER/ZK 1:10 eyl A
ZE&/I7K 5:6 S N/A
GRS N/A N/A [ )
MEK N/A N/A
7K N/A N/A

BEEEYIBRAZBEREER » R E R &8
i BIEREANRETS -

XL

# E R A B B AR (10 mg/mL) BB E B EE LAY IBRAY
FEE . EIE R < 50.20%0.05%0.05 mm (LA 1T 5t A 45 S8
[ FIRE % 8 20 45 50 B B0 H (MicroMount) b B B 51 Bruker
APEXIIEST 5T L - BENERZMS S8 ZEa0EEExE @
HEREERIBESESY  BEBKEHSRAENTEENES

FEE -

R

SR EIELE > 0B RE THEA0S S EBEENER083 Ay
HRZERGHERES - 2B T2952) KIKEER - (EF APEXI
HESRBREESRENSHET - SR RESSE Y BIETRES
R -
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R10. LEWIRERAZ ZRER

CZ6H27F3N206 F(OOO)=1 088
M,=520.50 D=1.397Mgm"
Bal, C2 Cu Ko#EES » 2=1.54178 A

E R Hal)fF5% © C2y

KE3945K 7 RIESH

a=21.0952 (16) A

0=2.5°

b=6.6287 (5) A u=0.97 mm
c=17.7917 (15) A T=295 K
B=95.867 (6)° B

V=2474.8 (3) A®

0.20 x 0.05 x 0.05 mm

®
BEBK - EREBTEEREAEREREREZ WER/NFER
FE(Ls. plane)Z M ZH AT ZEER{ERIN) - EEBEREZGESF
55 R EEELEREZERE  AERPEAS S SRS IEERZ
ZHEHINHEAMEERMREYBEEERNER - FHARREEERZY
AE(EEEE)CEREES R ENETEEZ EERFE -
R11. LEVIRAAERBZENNKESH

APEX I8 =T Rin=0.027

@ =i grumas O =67.8° » Bpig=2.5°
ik h=-25—24
876620 7 S & k=-7—1
3945% LM E R &Y 1=-19—16
P26() T 2351057 54

BRI EE ¢ Apex 1T GHEEIE © Apex 11 BRI/ © Apex II;
I R &5 2 230 © SHELXS97 (Sheldrick, 1990) ; AN EIE4ERE >
230 1 SHELXL97 (Sheldrick, 1997) ; 3F @ : & FAREEHNEHE
Z 8 fe ' publCIF -
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®12. LEWIRHARRBZEESE

FHETE

SALEAIE © BRI

B/INPITAERE &

FBIEE RREIEC HEmE 7 HE T

R[F*>26(F*)]=0.043

w=1/[c*(F,>) + (0.0821P)* + 0.2233P]
Hdp=(F,> + 2F.)/3

wR(F*)=0.119 (A/6)max < 0.001

S=1.05 A>p=0.14 ¢ A

394587 &+ A>pin=-0.13 ¢ A?

443 %85 SUYEREIE © SHELXL > Fc'=kFc[1+0.001 %
Fc?\3/sin(20)]

189 JHYEREL : 0.00016 (15)

043K “EB¥4ERE ¢ Flack H D (1983), Acta Cryst. A39,

876-881

—RETUEME | SEIEEE#ENE

#3E T (Flack) 284 © 0.00 (18)

AR TR E - AR EE B

(difference Fourier map)

fE1E ¢« $tWALLR 5 Z FEIE - MI#ERE FwRE B & [ SR
F° o BHIREFREAENF EFEEUFPTFRERSE - F>28(F)
EREMERANTERRTOEEHAAREE RN BIERE - &
RPZRATESFTL EOBENRFZRETFH2E R EERALLE R

ZRATHREEZEK -

ENEBEEXFARIMZEEDIRAAZBRERERRE12F - &
REBBETOTFTZIEEBER - LEWIEXALERN&EE > C2Z% [
B> EFE DT &R~ ¢ a=21.0952(16) A » b=6.6287(5) A >
c=17.7917(15) A » B=95.867(6)° > y=90° -

LEMIFRNAZ EREC NMRERERPRE 134 - F 133 4RI

ZABZ AL -
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Z<13.
{EEHEHA
R Ir=AEE

EE4mTE F1 [ppm] e

1 175.3 2.9

2 155.4 0.54

3 153.3 0.81

4 144.3 3.35

5 143.7 4.16

6 143.0 4.24

o 7 139.0 2.86
8 135.8 5.19

9 128.2 5.39

10 123.3 5.68

11 120.0 4.55

12 115.8 2.66

13 114.9 - 4.2

14 111.3 5.17

15 102.8 5.93

16 73.8 10

17 69.8 7.06

. 18 64.5 8.29
19 51.6 4.96

20 39.1 9.83

21 30.5 7.97

22 26.8 6.94

23 24.4 9.19

) 24 16.3 5.58
25 15.8 6.33
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ES—BHEGIT  EWE-—REAEBREABREEEY - £ 5
o BE-REEEREABEASY 58T §=X—X
AERKEBEEESY  ES—BHAT  SX—REEEGHEEE
HEY - E—ERAF  EERZEAYRBER]L 2832 /-
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BHAREAEAY ZAFS08-CFTIRIEEIEME B E

AR ELEY ZAFS08-CFTRIFE I B 2 BB L& % -

>t 22 FE BB i 1% 7 FU B BH Gonzalez J Tsiend it 27 JBE St FRET & 0l 52
(2 K Gonzalez, J. E.x R. Y. Tsien (1995) I Voltage sensing by
fluorescence resonance energy transfer in single cells ; Biophys J 69(4):
1272-80 » K Gonzalez, J. E.}zR. Y. Tsien (1997) " Improved indicators
of cell membrane potential that use fluorescence resonance energy o
transfer ; Chem Biol 4(4): 269-THEIF N BAE XA BLLZ BRNGELNE
BR /B T BE #1 SE Bl 23 (VIPR))(£: R.Gonzalez, J. E., K. Oades® A, (1999)
" Cell-based assays and instrumentation for screening ion-channel
targets ; Drug Discov Today 4(9): 431-439)fJ4H & -
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ERPETERNAEEGEIES SRR E S &% 6 E 18
1. ZEHRIELEEY
Fo 8% B R IE B1AF508-CFTRAH B  EE BB AU/ N5y 7 > B EIR
JIHTSHE B - IEEITC TREN B EETEFEENLREE
(e E)HHLEY T F 16/ - 1’5%5%'@%&? B 384 7L
P ZHEE2TC TEFIC/NEL TR ERIE ; AF508-CFTR - $#3#
4 B P 55 B AR BT AR AR IS 75 % (Krebs Ringers solution)d %532k A & % BE
B4kt - & JE 1B AF508-CFTR - [ & FL $ 7% 0 10 pM 35 #7 0] £
@ (forskolin) & CFTRH 38 1 %kl R 2 (20 uM)LA R S CIUES 2 5 « 7R fi1 48
Cl#% %% & 7] {¢ # CI'[0] J& FA AF508-CFTRJE 1L i 5 4 H {# 3 & A FRET
ZEBRBAZSSERANETT AR SIR 2B LB -
2. ZBHHERLEEY
- B#EHIAF508-CFTRZ M8 % > B EERIMHTSIE EERX - ££58
—ZORMEAR - EEXFEAHR LG ZH/HCIEEERMNEZ A
d1e 228018 0 B RIRIIEF2-10 pMIFEHT 0] Ak 2 S CI3E & K DUE L
- AF508-CFTR - @ KA1 2 M HESNCLURE K28 mM » HAZECI[E &
@ FAFS08-CFTRIGLIMyt i » E {3 A & R FRETZ &8 BR |0 M 23 H4 o DL
B AR5 2 AL -
3. BHK
EAERH#L © (mM)NaCl 160 ~ KC1 4.5 ~ CaCl, 2 ~ MgCl, 1 ~ HEPES
10 » 5 FINaOHIE & ZE pH 7.4 « |
HEAMTERER AERRBINAEER#T 28 WE -
CC2-DMPE : B E A DMSOH 2 10 mMEE 75 B 7£-20°C T {4
7? o
DiSBAC,(3) * B A DMSOF 2 10 mME # 7A 7 B #£-20°C T 4
7? o
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4. 4EE

[ i 78 5 %2 B AFS508-CFTR > NIH3 T3/ B, 46 4 19 40 s 1T IE B
ZHEEW - MEIE3TT ~ 5% CO R I0%RE FTHERN175 cm &
MR TR A2 mMEERIEE - 10%B54- 5% - 1 X NEAA -~ B-ME- | X
EWME/EBER2 oM HEPES Y HE SN EBEFR B EE
(Dulbecco's modified Eagle's medium)t o SR FiA 2K E > 4050
30,000E /7L 78 1A % 5 2 8 1 (matrigel) 2 384718 tf H7E37C T 458
2/NEE o BEAE2TC THREUNELHAREBRERE - HRRER
F o MIRAE2TCRITC FTEEERFFELEY FTHE16-24/N 05 -

R IEAE B )2 AF508-CFTR 35 A 1 [ 1 1B 4 B B f 2

1. EHF & E(Ussing Chamber Assay)

¥ F B AF508-CFTRZ fi (b F R M fR T LS BB U BE— 5 %
Bt 2 M E R 4 B 2 AFS08-CFTR 38 &i Bl - ¥ 4 & 1 Costar
Snapwell 4l B 5% % #F A Il |- 2 FRTTOSCFTR g am g s A 7 ==
(Physiologic Instruments, Inc., San Diego, CA)d » H{E A EEH 2%
(Department of Bioengineering, University of Iowa, IAJ Physiologic
Instruments, Inc., San Diego, CA){f B g M 4 i - B MEN2 mViR
WRME L HEHE - R SHEET > FRTEFER4 KQ/em 5 4
KQ/em?pl F > B - FR&HN27C THRERSE - B FE95
ZHEANREEGRSEURABEE - E2SGBHET > ERRRE
BIARE TR ¥ Z AFS08-CFTRZ ClUHY it & » { A MP100A-CEA T K
AcqKnowledge®k #% (v3.2.6 ; BIOPAC Systems, Santa Barbara, CA)LL &
fir 77 =X 78 B Lsc -

2. BHIRIELEEY

00 77 22 P B T TS > LB RS - B T RS JE - B
0 B I (5 PR IE % MR AR B AR T TE O NaClBI FH S5 55 L 38 2 %57 5 I Sk
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(FINaOHE £ ZpH 7 H)BMUBEER R KCURERE - 5
EEREARBEBET o BRSIE(LAFS08-CFTR » Ji il #5 B 7 Ak (10
uM) K PDEHI I B IBMX(100 pM) > #2375 i1 CFTR Y 58 1 4% ) A 2 (50
pM) -

40 FE 40 AR B P BT ERH] 0 (EMROE T B B 78 E % B AF508-
CFTRZ FRTANFEEE B b CFTRZ THAE B FER NI - Bl EREAL &Y
ZIEM  BAIRE 10 pMUIE LAY —BE37C TR B 24/ H %
IR 0 BERIETTRN - B AR S P A cAMP R Ju kR

@ =N E L HER2ICRIICHBARTREERTAEEHE S
tb - B337°C H B > YIRERELEY —BIEEE T EE M
CAMP J e K 2% ) 2 7 Igc

3. EBHHBEMEEY

A FEFEEMEEEE I CURERE - BEITILERE > &
[0 B | f P TE % AR 4% X 38 % BRI T %K B 2 (nystatin)(360 pg/mL)3E 17
B BRI > T JE % NaClRT Ff % 55 5 /& %7 %8 % 8% (FH NaOHE & &
pH 7H)BBRUEFEM EF Y KCUEERE - FEEBRYENGE

@ ZSBLEEBIONEETT - BEH MO pMRFTEHR SR
01 28 4 el 3% % 4 AL 22 WA ) © bh 888 #f S AF508-CFTR 3 58 751 82 2 471 43
BB AR R E 2 T - |

4. B

B Ol & ® (mM) : NaCl(135) - CaCly(1.2) -~ MgCly(1.2) -~
K>HPO4(2.4) ~ KHPO4(0.6) ~ N-2-¥€ B 7 E Ik BB -N'-2- Z ¥ & %
(HEPES)(10) 52 & JigHE(10) - 5% FAANaOHE EEpH 7.4 -

T 78 % (mM) © BLEEERAER - B % iR 8 (135) B &
NaCl

5. s E
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F T AF508-CFTRZ % (X, X B (Fisher rat) b 7 (FRT)4HHE (FRTAF%%
TN T A 2 S 2 E 8 B e AF508-CFTR 38 &7 Bl 19 £ 87 =
BBy - 4NHETE Costar Snapwell4l fI 5 % 45 A I I 23 H 754 75 5%
4RI - 100 U/mLE K K100 pg/mL £ ~ BB i Bl F- 125
Z X (Coon's modified Ham's F-12 medium)H FE37C 5% CO, FEZE&ES
Ko ERARBREISYZHBBEER > 4HE27TC T E16-48/h
i DA IE AFS08-CFTR - BRI ER EALEWZiEM - 4R F27C %

IICTERERREELEY T EE 2400 -

6. DA

{65 P 2 FL B A 4 4 B 50 5% B 098 5 % 3 AFS508-CFTR 2 4508 & |
I 5L & Y1 IE 2 NIH3 T340 B o #9 %2 8 AF508-CFTR % 5t (Iapsos) ©
= Z > £ Axopatch 200BjE H #H 1T A 85 (Axon Instruments Inc., Foster
City, CA)E %38 T H#ET Larsos 2 B BESH 5 8% - P S0 8% 39 78 10 kHzEY
BEAER TR H M kHEfTRBEE - SEAHE MR SR >
WEZ B BS5-6 MQ - EZELRIEET - 50 TCI > ¥ 8 fr st
BB (Ec)%-28 mV - FiA 82 5 8 B (seal resistance) K20 GQ
BB EHE /NN 15 MQ - F B 4 %5 Digidata 1320 A/DAE M K
Clampex 8(Axon Instruments Inc.)Z PCHEfTJkfE & 4 - & kHEE & 5
Moo B EEEN250 pr AE AWK EEHE T EEE T RS2
mL/min7 ZEEFEE R F -

7. BRIRIEEEY

By 0 5 R IE AL 2 0 9% 1118 B o T B 14 AFS08-CFTR 2 %7 i ) 0%
Mo EREREAEE SRS ERELS YRR 24/NE 120 E
FBE o A5 IE(LAFS08-CFTR » JRI110 uM3hE7 8 4k & 20 Mkl
REB@HED - FEAZRHEET @ H27C TRE4/NEZZER
FEHNEIIC THEANERFENNERTE - RSERHEY
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N ERE S HEE FAFSO8-CFIREE Z/FH— - A HEREIE
M CFTREREE ZIFMH > 4HEE10 pMAG L&Y — 8- E37C T5
B2/ N HBEREBEE27C R37TC HIRAEITLLE CEMH %) - F£5C
FRAET c A AR EERELERIRUBREAEG AL S
Yy o B137CE ML > B10 uMR L&Y — B THEE 5 1] B3 1 0
cAMP K et R R MKBEMEE R -

8. B EBIEEY

IR E L ZF FLER | 50 8% £ 110 B 92 AF508-CFTR B 58 7 384 hn 78 & = 3R

@ Ars508-CFTRZ NIH3T3 4§ o % 8 AF508-CFTR CI'E % (Iarsos) > BE

J1- AR EE ZEEEI S| s 2 BIEMRFEME M > EFF
HERETE A HFUNERIIZ - EATAEF i 2 S - 557
T 0 AT B e i BA ) 2 W e B i /5 49-30 mV > H B EqETE/E(-28 mV) -

9. BHK |

AR YA (mM) @ R Z BB $6E(90) ~ CsCI(50) ~ MgCly(1)
- HEPES(10)}% 240 pg/mL 7 4 8 2 -B(amphotericin-B)(pH{& FI CsOH
FHETE 7.35) -

® 4 B A 5 8 (mM) - N-F & -D- &8 [ & ¥ iE (NMDG)-C1(150) -
MgCl,(2) ~ CaCly(2) ~ HEPES(10)(pH{E i HCIZH & & 7.35) -
10. 4746 75 2

[ A 78 2 %2 B AF 508-CFTR 2 NIH3 T3/ B, 46 4 15 40 i 32 17 < 40
084 - IFITE3TC - 5% COLB90% R E F 4175 cm B 3% i 78
#H2 mMEKEERE RS - 10%FA4E 158 - 1 X NEAA - B-ME « 1 XHH%/
MEZR25 mM HEPESZ M H i B FHEREED - ¥R &4
ST 2,500-5,000 {E 4 B 82 7 50 60 T - LB B B % 47 2 B 98 B G A
EEAE2TC T R 24-48/N 05 > BEA R AR M 5 HE
37°C AL SR G FE RS IEAL &4 T8 & DUF 14 B MU 1E 8 2 S 4 -
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11. B 55 50

ER VIR Z W E Sh 1 =088 7 80858 E 23R A NIH3T3 40 j o 2~ 4%
M EREIE Z AFS08-CFTRIVE BB B R MBI L& 5 - B
Z » F Axopatch 200BfE 5 $H i A 28 (Axon Instruments Inc)fEZEE T
BITHEHBEEE Z BB - FTASLKREEL kHzE’N%E%TEéHS&
HLI400 Hz TR EBEBIE - B F % K & B Corning Kovar Sealing
#70525% 3% (World Precision Instruments, Inc., Sarasota, FL)&l3& H &K
EE NSRBI &5-8 MQ - EY)REEHRRIML mM Mg-ATP
K75 oM cAMPIRFEME H E M4 &R E 7T (PKA ; Promega Corp. (@
Madison, WI)27E{LAF508-CFTR - fEBEEMHBER > FHE HEE
HMETITLRGHERETEE  RALBEREEBEE > FEE1-20
NS4 SE R R IR o Ky 18 PR3 7 21 [ 4 K5 AF508-CFTRIE {4 » [
BRI INIER RS RIS AIBIF (10 mM NaF) - £33 S5 15
T - EEE AR IR (B E605 @) RIS = - B 4
HEANRREEES EMEINERZEBF(eBTFUAR T aBEEE
BERERRIEER -  HMREEBM(V,)EFFESO mV -

2 75 <2 S i SITEBEEN FEERZEARHE ®
RAREBRBRENMHEHEEEZHE - RUEEEESRIRE » £100
HzF T B4R | BB E 1209 AFS508-CFTRE 4S8 &R » HEZHR
B R REEJTE - H Bio-Patch 4 #7 #k #& (Bio-Logic Comp.
France) lZ BT B FE T B ETHEG - 1200 @B EEHHE
SRR B R B IR (P,) - {5 A Bio-Patch®i 88 5% i1 B8 (4 Po=1/i(N)HI
EP, HPI=FHER  =EREERRELAN=ER O EHRE &
E °

12. 55K

A FE Ah A R (mM) @ NMDG(150) ~ X 4 B B (150) ~ CaCly(5) »
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(R)-l-(2,2-:%§l§#[D][1,3]:"%:1%ﬁfﬁﬂiﬁﬁ-S-%)-N-(1-(2,3-:¥§
BEWE)-6-F-2-(1- 58 E-2-F AW -2-F)-1H-%3]"k-5-FE)IB N J< 88
e BEEH A R EKETT A

® PHARMACEUTICAL COMPOSITIONS OF (R)-1-(2,2-
DIFLUOROBENZO[D][1;3]DIOXOL-5-YL)-N-(1-(2,3-
DIHYDROXYPROPYL)-6-FLUORO-2-(1-HYDROXY-2-
METHYLPROPAN-2-YL)-1H-INDOL-5-
YL)CYCLOPROPANECARBOXAMIDE AND ADMINISTRATION
THEREOF

[F32]

rERB/R—BEEEHSY  HBEEEY] > (R)-1-(2,2-=
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€39
A pharmaceutical composition comprising Compound 1, (R)-1-(2,2-
difluorobenzo[d][ 1,3]dioxol-5-y1)}-N-(1-(2,3-dihydroxypropyl)-6-fluoro-2-(1-hydroxy-2-
methylpropan-2-yl)-1H-indol-5-yl)cyclopropanecarboxamide, and at least one excipient selected
from: a 'ﬁller, a diluent, a disintegrant, a surfactant, a glidant and a lubricant, the composition
being suitable for oral administration to a patient in need thereof to treat a CFTR mediated
disease such as Cystic Fibrosis. Methods for treating a patient in need thereof include

administering the pharmaceutical composition of Compound 1 are also disclosed.
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