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YEAE (AP)Sh AW o F olGehz FEA T wwdelth. ofF w3 URi, oy XS
st ARAZLY Polst, tFHE WA wNd (FFGE WY @M WP EX DRIP Ewds §
Az gL, @A, 489 eled LAl Helsiglon 7
Aol 1Fow ERHAG,

(PIRS %44 9 20y 451 AEE EGAL 4F AE FHAN PAAD, oL B BAGE Sole 24
sowE oheh, G ol AW L wwdel B4 ARk A9 AZA, (FIRS YA S5 F
% &% 2AL 0EE, AN AANA AR 2wl fA YolA FEFHh (FIRES, 27 6749 HPw
HAAE Ffehe A8 aRHE 999 w2 R F2AeEs A Euow olFod vuds 293
= oleF 1g0Ae] obatom TAHET. 279 HAW w9 AW BY 2 AL =% (tralficking) S
ZASHE TE QA FAOE e ATd 34 24 R-Eddel o8 dgut

CFIRS FYate FHA7E gRlea AEEAHAdtt (3 [Gregory, R. J. et al., (1990) Nature 347:382-

386], [Rich, D. P. et al., (1990) Nature 347:358-362], [Riordan, J. R. et al., (1989) Science

245:1066-1073] #=). olF FHAANAY AFE, AxbelAA 7P Egk XA FH H3A I AArE

("CF")<& =3l (FIRY =AW olE of71stt.  Hl=polAE foF 2,500 F Wi=f 14 &2 YA Adfsol 2

gk, AA w= Rl FellA, Hd 1000vEE o] AbgEe] Wug v AS5E YA FowA T

(copy)o] A¥ FxxE zta k. ol9k e, CF & FHA 719 208 e /Al = & 438 v
Zote], CFol ofsl 9 XAl s Wbt}

rEE:l
0.

NI
A
H o

A AT BN, 57 el Wi BEE (FIRS &dWols Aoy ol e #AhE oprls
of, o] B AN Rt BdYE 2T, o= AF Fol ube] e FoAMe] Ho 4 B ol
HhE = s e ool 71edsta, oA A= (F ko] AbdS gt sF7] A o]9elx, (F
s AR A8 EA 2 A Ve HoR Es AL, A swA] Fow Apde o]=A vk, Wk
A Aol ™l Bl vk Eddela, A Al A oA A eEe] gt 27 7hv] 9
CF ¥ el Aze d3das dzdoz, dd 7hue] (F #d fda8 2te MAe e 2 A s
gE &oll ek i Sk dEhlisdl, ol obvk: ek WellM CF fdxke] Wmrp dfom =& A8

CF gAA19] CFIR 32k Ad 42 ohfst A3 7 Sd¥elE Wyt (¢ [Cutting, G. R. et al.,
(1990) Nature 346:366-3691; [Dean, M. et al., (1990) Cell 61:863:870]; % [Kerem, B-S. et al., (1989)
Science 245:1073-10801; [Kerem, B-S et al., (1990) Proc. Natl. Acad. Sci. USA 87:8447-84511). A7}t
A, CF Fr A=}l A €] 10007+4] 7k He A% i Ed¥ol7} = AT
(http://www.genet.sickkids.on.ca/cftr/app). 7F¢ HHAQ ZAWo]= CFIR opv]:=Ait Aol 508 ¢1X]<
Hddepde] Ao, SAA SR AF508-CFIRe|2}F gtrh. A7) EdWols WA A5 Akl dieh 70%00 4
WSk, T3 A3 #A-lo] Q).

. =

Zo] ERS WA 74| %6} Al s %f‘%é wow EFYEA EaA k. 2 Ay, T EAes AL
N7t ok e CFTRS Wdshe AlZolA s ARt E4 9 Ao, EfEs A =, A

Hol= ZA3lo] = MY A ing)< 3] 7 7
Fig FHEE Sl Wk PAE xSk, Al e o] B Ad RS z ettt (4 [Quinton,
P. M. (1990), FASEB J. 4: 2709-27271). 181}, whellA gad 7l4-2] AF508-CFTR-2 ©FAd CFTRR.T} A
AR 715 H Yol AFE Ha FAHUTY (£33 [Dolmans et al., (1991), Nature Lond. 354: 526-5281;
[Denning et al., supral; [Pasyk and Foskett (1995), J. Cell. Biochem. 270: 12347-50]). AF508-CFTR ©]
o, EfFA, I d/e A Aol AFE ofr|ste (FIRY the A% f% Ed®o] (R117H-
CFTR % G551D-CFTR) 7} &k T 313k 2dy o] 2ol EHE ¥MAA7|L d3 W18 /T T35 HEA

A<
AR =

o8& &7

X
s
ol
—~
oQ
o
p=rt

CFTRo] &o]& 4t ofyz} thdkslt Ex5 HalA|vh, ojelgl JE (Fol, EFZgo|= W FEAFY &1Hh)o]
A9 E gk o 9 ES Hele 8% wAtUFe g a4de Wusit, o2 84y SEgfolme
MEze] Fo] Bolat=, 49 Na A, ENaC, Na /2C1 /K BELWHA], Na—K -ATPolA] B @ 7]14ut K A
g9& z33t
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R Eaia=s

7] =olE wke} o], AF508-CFTRe] 508 zt7]e] A2 414 wdo] gnl2A £Y5 = RS Hasie], o
2t Edo] dildo] ERES w7t XAl st d¥A To g EIHAHA K = ez AZH
o, 2 Ay, s ddo] ¥ wte ESES Jom EAsta dH 23 JolAe FEEol= nNte] #
ofetA FaErk. AR, ER 7]l 9)$k CFIRS] ZAdo] U&= ER Z2 A9 olest A d2, (F Hghvho]
ofyeEl P e v 2 FHAA o] ZEAQ olfd ZoR WA, ER 7IF7F 1R AdHIT
g ¢ e 2k ARE, B fEste Ao R WEd e AZY RA, i Ao 9a/FE 4y

g ol ER FHA] 93t Aoty (& [Aridor M, et al., Nature Med., 5(7), pp 745-751 (1999)1;
[Shastry, B. S., et al., Neurochem. International, 43, pp 1-7 (2003)1; [Rutishauser, J., et al., Swiss
Med Wkly, 132, pp 211-222 (2002)]; [Morello, JP et al., TIPS, 21, pp. 466-469 (2000)]; [Bross P., et
al., Human Mut., 14, pp. 186-198 (1999)1). 7]l Aol &k ER 7]55-d3 gl Ase FA As

Z (7] =99 2% £93E AFS08-CFIR=E A+ A), 34 #A71F (al-AdEHEHASR Qg 35 H]-Piz ¥
olA), XA ALALT, Su-AdRAags 2y, dxd dwd ¢ 29, Al FHd d9EE, Ad ==
A AF, dzd 7154 1 2EEES, AlE d2vAEYES, FHEREEES, gad 54 23, q9
A [-AEH /7M1 TE8H (pseudo-Hurler), AATIFHFS (Hiad T2AAN @42 238 ), M= X /o]

-2}~ (Sandhof /Tay-Sachs; B-&izolujytiAlz 2l3stk 7)), AIlY 313]331—1%1}_5'.%(Crigler—NaJJar type
II; UDP-FFF2H-ALE-EALm A= A 3), E}‘ﬂ”élﬂv‘i"ﬂ]tgz/ =ddF, I8 (ded 74
2 3% A), & daF(Laron dwarfism; A T2E F&A =2 gt , ]"é‘iﬁ%’\]u}zﬂ 75'1’:’], A 5
WA sAsks  (A75-33d (preproparathyroid) E2#o= <l Zi), SAE (HEAUAR 3
Aok, Av]e]l Txlol| olgl ER 7|S5H-AT BHEYE AFL A18 ZYIweAA DG, 1A H7)|E (al1-9F
EEHA (PiZ ®olA) o= Qlgr A), A4 d71e3:5, =34 74 (A1E, AE, Ay Z=2F2
Jii gk ), FAA AdFAYES (Frgxedoz Qg A), ACT 43 (al-SE7|EEYR R Qg
T8 gk ), A4 DI (ofbFolxd TIE 1gk A),

A), 88%5 (DD, AAEAE DI (MR S2E2/V2-F8A=2 < ,
AFE —U}El T2 S5 (Charcot-Marie Tooth syndrome; WZ wdldd whz 222 2lgh 1), AA|F~-v=
Zn}5] ¥ (Perlizaeus-Merzbacher disease), A174WA A% oA L=3}o]HH (Alzheimer's disease; [APP

[e5

2 zysddez s A), <& (Parkinson's disease), SHEFA S+ Ass, &g ddvib], o4y
(Pick's disease), ol&] ZZFeW A4A #ofl, oA AYEW (Huntington's), AIE HFihHA 54
24 9 Ag &5 95, AdAYY AN e 2 S0 GA oA ST Bt oY, Sud wH

, A

=

=, dAd FHA ARo]|=AE-oFFH (Creutzfeldt-Jakob disease; o] wld ZgAy ZAgtog <13t
A), dB e (Fabry disease; 4% a-ZZEATA AR Q3 A), ~EZ-L8-AY7 532 (Straussler-
Scheinker syndrome; Prp ZEAA Aoz 23 A), EIJdA HAFYE, AT 71584, v, 225, 1L
A ST (Gorham's Syndrome), FZFol= AEHWF, MAAF <+104T (F<E(Thomson) 2 WA (Becker) ¥
), AIIE ¥vE S (Bartter's syndrome), WEW(Dent's disease), JEsds, 4, J=s935, €
2% F4 AF, ATk FF3(Angelman syndrome), ¥ MR &Fold35 (PCD), WE9HS &9t PCD (Fh

J

(€}
ZEMAY F% 7 (Kartagener syndrome)©]2ti® &), WG9S vlew PCD 2 AR 734, 2 7+ Z3ho]

CFTRAI A e] EdWol7F 9ol ¥+ b AFoe Add 45 A3 2&EF (CBAD)o] o3 fdse I3 &
A5, A5 4 43, 584 AFY 2 <74 718EAE orA#HEd R A (ABPA)o] EdHET. 3
["CFTR-opathies: disease phenotypes associated with cystic fibrosis transmembrane regulator gene

mutations," Peader G. Noone and Michael R. Knowles, Respir. Res. 2001, 2: 328-332] (&9 é}ﬂi >3t
e Fx= A
CFTR &4 o] Absk x4 o]elof, CFTR ZA A} ¢]3+
H E=2gfolx 2Hkel A=A @A FUFsE, 8|4
cAWP] ¢ 2 CFTRS] =& X3
Axte] gheket Yol 9l
ol &4, AT, A4 Fel 2 AN
e
=

4 g e

d)olet.
w3, ZHIAY A A d9Ed S50 (AIDS) H R A A g (IBD) &AtellA A g ot
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EOhE FWelA, SHHE 1 BUAA J14R 543 vheh Lol Fe) bHCIoly AREE smRIT
ghol= ¢ FHejo|rt).

el Z1AE e ARstel @El B, FE A-HCL, FEl B-HCL, E= ols JEje] 9efe] x3he ¥
wye] 2YES AXT & ok,

EHe g 4

LBER LIS CEEREEEPER - ERE DS

% 2v G AICIE] i3 AEe] DSC Al

% 3 exel U@ FERA A4S FFL dthis, Fd ARl UE WS d4FF PAud @
Faolh,

T 4% ¥y A-HCLO] i HE9] FTIR & ER ot}

% 5% el AHCLY OIE RS wAY CNR 2=,

% 62 FE AHCIY) HIE AZe) mAY F NR 2#Eo|t),

T 7a® 719 1o 93 715€, ) BY uiiE AES XMW £ 34 sfdolr,

T 7o 719 29 95 71SH, FE B dlE AE X4 B IH ddel

T 32 FH BY oz ME9 DSC FHdoltt.

% 9= exd e FeEA NS FHS ks, J6 B E AE9 9FF BAWe 9% FHely
%10 FH| Be] Wi =] FTIR ~#E/ |t}

w112 FE Be| thE AXe] A € NIR 2 Eolr)

© 125 e Be] thE AZe A F NIR 2 Eolr

T 132 FEf B-HCIS] dixE AE9] Xd £ 34 sidolt

%= 14%= @ B-HCl1O] v AE9] DSC =4deltt.

T 15% 2% dig EA AE TS JEide, - B-HCIY Ui AEY EF5% B4 9d o]
o

L 162> Feff B-HCIS Wi AE9 FTIR &= EH ot}

= 17¢ WE) BHCIS tE AZe] A CNR 2=l

182 @E BHCIS tE AZe] Al F MR A Edol)

%19 W XA EApEel 2A% Ju B AR HY F2E BAE sl

= 208 9 XA BEAe A% Fel A-HC1e] dAF e FE2E =AE Aol

T 218 o XA B <A FE A-HClIe BAF #17) =do|tt

T 22% ©d XA By A% Fe B-HCIY JAFE A P22 =A1E Aot

T 238 9 XA A aAg FE B-HCle =X #7] LEolt
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BN AFEE o] "ABC-SUHA'E ABC-SWA Bd ER Aolw shie] AF wmrjele mshe 19 w
= |

H-2 Al AREE 8o
A E=dQl'e =AM A% 4 & ABC- —Er‘i’_xﬂgl ZHRlE ougttt.  olE Eof, £ [Hwang, T. C
et al., J. Gen. Physiol. (1998): 111(3), 477-90]= =z = 3t}
Eo| A AFEE o] "(FIR"2 YA MRS H3d dAxx 244 T+ 242 &S 7HE § e 129 =4
Wol, o So] (o]ER AFHAE &) AF508 CFTR, R117H CFTR 2 G551D CFTRS ¢]m| @t} (CFIR S04
olo] e+ o= 9] http://www.genet.sickkids.on.ca/cftr/app ZZ).
Eo A AlEH &o "FAH"S FAIEI AR TV e AAE Qg
BAolA AMEE o] " CFIR" & "AA<l (FIR 715" §9, 29 & dodA 435S fdsis 99
o] AY} T2 A A 9t &=Abo] dojuhr] gk ok ¥ FAF CFIRS 2 m|stet,
B AREE o] "7ra® CFIR' Ei& "7HA® CFIR 715" A4 (FIRET 4& A w 4442l (FIR 7]
THRO ofstd AL gu|sity.  gof "AHA"L 7 E97F 1HE Veketd s e AxE wjdEo, 2
Ad 3A7 A% FAYAAME 2e I E e 2AES UIih a4 F2E FHsE 2 99 e
Yz}, B2 £ o]d 4 Ut A4 A= FE% §48 velhdo

ol "adHos ARA O JAW FAUAAE e 1Y JESH Y EE AR AP WIde
2 = S, oF 0% 23}

rlr
12
©
©
=
ol }'N’
=)
lo
iih)
oxl M
fr rlo
u 4
P
rlr
Aui
A
<
>
i)
_&4
o
o
m&

o] 4 w = X4X7”O]B}- Q.
o= A7 ‘?l 01]"1 golg e "AAA"S XFES dofof st}
B ool ZAS Qg 33 YAiE ¥ [Periodic Table of the Elements, CAS version, Handbook of

Chemistry and Physics, 75th Ed.]ol| w& . F712, 7] 3k8te] duk dal= &3 ["Organic
Chemistry", Thomas Sorrell, University Science Books, Sausalito: 1999] = ["March's Advanced Organic
Chemistry", 5th Ed., Ed.: Smith, M.B. and March, J., John Wiley & Sons, New York: 2001]cl] 7RA]%o] <)
om, A7 T o] EYd Hm=E xgE).

Sel WAeA e @, 2 owdel shgEe] RE 5o ddd Jee 2 wie) Wiue e,

wek, gy "WAER &= o, EYda] e

=
-
BN
rr
H
=
-
=
o,
o
lo
off
f
(e
o
ofd
ol ﬂ,
10
>
lo
b
2L
2.
e
2

F ZuolA, B e Ju) ACIEA SRS E N-(-(7-ob A 22 [2.2. 1] BE-7-2)2- (22 EF- 020
EN oY) 4TI =R w32 R A =0 Yo

7]
oA, FEl A-HCI Cu K @9 AR S ARgato] 2 X w9 3]delA, &7] 92 (° ) F 8t
4 ﬁHEdg E@Oi ghok: oF 6.9 WA o 7.3 (elE B°f, ¢ 7.1° ) A °F 8.0 W
A ok 8.4° (elE Bol, 9 8.2 ) FA; oF 13.9 WA oF 14.2° (dE B9, oF 14.1° ) FI; E <F 21.0
F (]%:%01,#212)43.

AH- AAFEl A, FE A-HCIS Cu K &3} AR S ARgEte] A8 XA 2 3], &7] 9= () & &

2 s Efdow g 6.9 WA ¢ 7.3° (S Bo], & 7.17) I=; 2k 8.0 U
8.4° (dE Lo, ¢k 8.2° ) FA; ¢ 11.9 WA ¢F 12.3° (A Bo], 2k 12.1° ) 9=; <k 13.5 1
A ¢k 13.9° (B Bo], ¢k 13.7° ) HA; ¢F 16.2 WA °F 16.6° (d|E So], oF 16.4° ) FA; ¢F 18.5
WAl 2F 18.9° (dE B9, ¢F 18.7° ) ¥=; E < 21.0 A <F 21.4° (A= B9, ¢F 21.2° ) ¥3.

AR AAGH A, FE A-HCI2 Cu K &3} BALA S ARS8l 2 XA B 3ddA, 7] 9= (¢ ) T 3§
L o]ake] XA B 34 Hels ERog Jv: oF 6.9 YA 04 7.2 (48 59, ¢ 7.1° ) 9A; 2 8.0

2] oF 8.4° (AE B, & 8.2° ) A, &F 13.9 A & 14.3° (AE B, oF 14.1° ) ¥H; ¢ 14.5 U
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A o 14,97 (eE Bol, oF 14.77 ) A °F 16.2 WA °F 16.6° (olE E°], °F 16.4° ) ¥A; oF 18.5
WAl oF 18.9° (& Eof, °F 18.7° ) FA; oF 21.0 WA oF 22.2° oA <] 37e] FA (& B0, °F 21.2

;9217 2 ok 21,97 ¥A); oF 22.6 WX <F 23.0° (dlE B, oF 22.8° ) HA; <F 24 YA <F 25
cooAe 2709 A (E B, oF 24.6° & 9F 25.0° ); H oF 35.3 A F 36.0° A2 2709 HA (dE
E°], % 35.6" ).

A5 AN LE A, FE A-HClS = 1o Aled XA 22 314 -

o

=qow ),

A
.

AR AN Gl A, Fe) A-HCIS 1A el T NR 2HEA B2 13 (RREE (opn) F st o4

=]
=4
EAoz 3dt}: ok 163.5 WA <k 163.9 ppm (d|E o], °F 163.7 ppm) ¥, °F 137.0 WA <F 137.4 ppm
(dE 5o, oF 137.2 ppm) ¥, © °F 121.3 WA <F 121.7 ppm (S E0°], <F 121.5 ppm) I L.
QxR A FEolA, FE AHCIS A AE C MR AFEHNA 87] 9 (MNHEE (ppm)) F S} o] 4L
Exo=z st} ¢k 175.5 WA ¢k 175.9 ppm (S S0, ‘4 175.7 ppm) A, ¢F 163.5 WA <F 163.9 ppm

dZ 5o, °F 163.7 ppm) ¥, °F 142.4 WA °F 142.8 ppm (= 5o, °F 142.6 ppm) ¥, °F 140.6 W

Z] ©F 141.0 ppm (elE E°], <F 140.8 ppm) ¥ =, °F 137.0 WA F 137.4 ppm (dlE E°], 137.2 ppm) ¥,
¢F 131.3 WA ¢F 131.7 ppm (<& £°], <F 131.5 ppm) ¥, F ¢F 121.3 WA F 121.7 ppm (A& £, <F
121.5 ppm) ¥ 3.

15 A A FEjel A, FE) A-HCLE % 5ol EAlE wA] AE € NR ~AFEZRS EQow Fr),

A A oFejo A, e} A-HC1S 4] AH) “F MR AEZH A 7] I=a (WEE (ppm)) T 3 oS
Exog i ok -56.8 WA ¢k -57.2 ppm (= Eoi, ok -57.0 ppm) ¥, @ °F -60.3 X F -60.7 ppm
o E E9o], °F -60.5 ppm) ¥ .

2N Skelol A, BE A-HCIS % 6ol ©AE A AE F NR 2FEJSER o s}

J_:[L
T o2 AAGE A, FE A-HClS = 40 AFE FTIR 2HERS 5oz g

)2-(Eg|EFe=vE)

g SHoA, & dYS Fy BEA 5AsEE N-(4-(7-obA A= [2.2. 1] e-7-¢
Ad)-4-S4-5-(EZEFL2ME)-1,4-HI =2 H =-3-7l2EAn =] PElE S0 g},

AN AAFHANA, FE B Cu K &3 ARAS AREste] 2 XA &2 3]ddA, s 92 (¢ ) T sk
o] X % 34 S 5How ghrd: of 6.5 WA °F 6.9° (& 501, °F 6.77 ) ¥A; °F 9.8 WA
ok 10.2° (dZ o], °F 10.0° ) I=; o 11.0 WA ¢k 11.4° (S So], ¢k 11.2° ) 9=; ¢F 13.2 WA
ok 13.6° (= Eo], °F 13.4° ) ¥ F; © oF 23.8 YA ¢k 24.2° (dF 5o, ¢ 24.2° ) ¥,

A5 AAFEfNA, FH BE Cu K €3 WAMA S AEsle] & X &2 3ddA, 31719 ‘M o]de] v
& 5402 Ak ¢ 6.5 WA ¢k 6.9° (dE 5, 6.7 ) J=A, °F 9.2 WA °F 9.6° (& =, °F
9.4° ) =, ¢ 11.0 WA ¢ 11.4° (cﬂ~ o], °F 11.2° ) 9=, °F 13.2 WA °F 13.6° (2 S, ¢
13.4° ) I3, ¢F 15.0 A 9 15.4° (Z 59, 9 15.2° ) 9=, oF 17.0 WA &F 17.4° (A= &9, <
17.2° ) =3, °F 17.6 WA °F 18.0° (o= S0}, °F 17.8° ) =, ¢k 17.9 WA ¢k 18.3° 15 59, <
18.1° ) 9=, °F 19.0 WA °F 19.4° (o= S0}, °F 19.2° ) =, ¢ 19.9 WA <k 20.3° 15 59, <
20.1° ) ¥z, oF 21.0 WA oF 21.5° (dE B9, oF 21.2° ) ¥z, oF 21.8 x| 22.2° (dE Eof, oF
22.0° ) =1, °F 23.8 WX &k 24.2° (B Bo], 9k 24.0° ) I, oF 26.0 HA oF 26.4° (S Bo], ¢
26.2° ) ¥=A, 9 27.0 WA & 27.4° (dF 59, &F 27.2° ) ¥, & 27.5 WA < 27.9° (= & oF
27.7° ) 3=, D ¢k 28.7 A °F 29.1° (B =], °F 28.9° ) ¥,

oA, FEf B= = 7ol AlgE XA 22 34 gdS 54w

ol

o}

il

4z
i
>,
o
Mo

FE)
Blol A, e B= w4 AE C MR 2FEZA 7] 93 (AEES (ppm)) = S} o]AHS =3
o ok

U A
o= 3tk 9k 165.1 WA °F 165.5 ppm (|E £, °F 165.3 ppm) ¥, 145.7 WA <F 146.1 ppm (<F
145.9 ppm) ¥ =, ¢F 132.7 WA ¢F 133.1 ppm (& £, °F 132.9 ppm) ¥|=, Z ¢F 113.2 A <F 113.6

ppm (& &9, ¢F 113.4 ppm) F A
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A% AN FHelA, FH e 1A FH CNR 2HEDeNA s3] T2 (REE (ppn) F B oS 57

o= g} oF 175.1 WA oF 175.5 ppm (elE E9], °F 175.3 ppm) ¥ =, ¢F 165.1 WA °F 165.5 ppm (<&
Eo], °F 165.3 ppm) =, °F 141.2 WA <F 141.6 ppm (& E°], <F 141.4 ppm) =, °F 145.7 WA &
146.1 ppm (& E°], <F 145.9 ppm) F =, °F 132.7 WX °F 133.1 ppm (& £, °F 132.9 ppm) ¥, <
123.3 WA <F 123.7 ppm (& E°], <F 123.5 ppm) ¥ =, oF 126.6 WA <F 127.0 ppm (5 E°], <F 126.8
ppm) I, <F 113.2 WA ¢F 113.6 ppm (& E°], <F 113.4 ppm) A, F 117.2 WA <F 117.6 ppm (A&
Eo], °F 117.4 ppm) =, °F 58.1 A <F 58.5 ppm (& E°], <F 58.3 ppm) I, <F 26.7 WA <F 27.1
ppm (& &9, <F 26.9 ppm) F =2, L 2F 29.00 A <F 29.4 ppm (& &, F 29.2 ppm) I =.

a

FUO

=

10 A ke A, el BE = 1] EAE aA dE CNR AREDS

I
o

o=

ro

o}

A5 AAIGE A, EH B 1A A P NR 2 HEHA 7] I3 (WS (ppm)) T S oS 53
o= g}l oF -55.9 WA ¢k -56.3 ppm (S £, 2 -56.1 ppm) ¥, E ¢F -61.9 WA <k -62.3 ppm (<
E E°], ¢ -62.1 ppm) ¥|.

Q% A Fejel A, Hej B = 126] =AE 1A E F MR AHEALS
w e AAEeA, B wwe 9l AFA, P2l/c B, 2 aby] w9 A M52 2= g B N-(4-
(7-o}ARAEZ2[2.2. 1] -7-9)-2-(E ZF 2 E)Hd)-4-S42-5-(Eg EF e 2HE)-1 4-U3|=2F =

(e}

=]
Y-3-F}2EAln 0] AAHS EHo=m Fth: g = 13.5429(4) A, b = 13.4557(4) A, ¢ = 12.0592(4)
A, a = 90, B = 101.193° = y = 90°

Joz @},

o

3 AAjkEjoll A, B oatm e daL AAA P2l/c 3k, 2 s &9 A A2 2, dE Bo| N-(4-(7-o1#}
HAIZFE2([2.2.1]1Ae-7-2)-2-(EgZF e 2He) o d)-4-5 2-5-(EYZF L 2HE)-1 4-13 =2 F 5d-3-7}
2EatH =9 AAS AFITh: a = 13.5429(4) A, b = 13.4557(4) A, ¢ = 12.0592(4) A.

T UE A G, dE B

rr

= 109 AZE FTIR AHMEHS Exo=z 3y},

3 Zho A, B wge FE B-HCIEZA EASEE N-(4-(7-oFAH A ZF2[2.2. 1] A E-7-9)-2-(ET ZF S 21
2 ZFe2WE)-1,4- 3 E2FEd-3-Jt25A =] PHE EFor s},

e)Hd)-4-54-5-(EF

A5 AAGEH A, e B-HCI-2 Cu K &3} WA S AFESte] 42 XA &2 ddoA, st7] 92 (° ) F 3t
U olate] XA B 34 deS EFo= stk ok 8.1 WA ¢k 8.5 (dE Eof, ¢F8.3° ) ¥ k8.8 4
2 ¢k 9.2 (dE B9, ¢k 9.0° ) F=; o 12.8 WA ¢k 13.2° (dE So, ¢k 13.0° ) F=Z; ¢F 17.8 U
A 2k 18.2° (dE E9], 2k 18.0° ) ¥=3; = 2k 22.8 YR 2k 23.2° (dE £, 2k 23.0° ) ¥,

o]
ol B-HCI2 Cu K &b AR S ARgste] 92 XAl &
;(é [e]

A AAGE A, B & AN, 7] M (0 ) = 8t
uoolde] XA B 5d dds 5FoR stk oF 8.1 iR F 8.5° (& o], 9 8.3 ) A °F 14.6
WA oF 15,17 (ellE 5o, oF 14.8° ) F; °F 16.5 WA °F 16.9° (& B°f, ¢ 16.7° ) FA; °F 17.6

WA oF 18.4° oA 9] 3749 HIT (S Bof, <k 17.8° , °F 18.0° 2 ¢F 18.2° ); oF 21.4 WA ¢ 22.1°
olAel 2782 A (dE S0, oF 21.77 E <F 22.0° ); 9F 22.8 WA oF 23.8° A9 2709 I (A= &
o], oF 23.0° W ¢k 23.6° HA); oF 24.7 WA <k 25.4° oA 2/0e] HITA (AE So], oF 24.9° & ¢F
25.2° ); °F 26.9 WX 9k 27.3° (dE Bo], oF 27.1° ) I3Z; oF 30.9 WA ¢F 31.3° (B Lo, °F 31.1
©) 35 @ 9k 38.2 WA oF 38,77 (dF Bo], oF 38.5° ) ¥,

A5 AA S ANA, FE B-HCIS Cu K &3 BARAS ARgste] 42 XA 2 3ddA, 87] 93 () F 3
U ool ate] XA B 3d sfels Egog s ¢ 8.1 A oF 8.5° (dF B0, ¢ 8.3 ) ¥; ¢ 13.8
WA ¢k 14,37 (oS So], oF 14.1° ) H=3; oF 14.6 WA oF 15.5° oA 2719 H=a (S S0}, ¢F 14.8
° ;¢ 16.5 WA ok 16.9° (E 5o, °F 16.7° ) F=; °F 17.6 WA oF 18.4° oA <] 374
93 (8 Bo], ¢ 17.8° , °F 18.0° = ¢F 18.2° ); ¢k 19.1 WX ¢F 19.7° <A 2749 HIA (g
So], 9 19.3° 2 ¢k 19.5° ); ©F 21.4 WX °F 22.1° oA 2709 FIA (B So], ¢ 21.7° 2 ¢F 22.0
© )5 9F 22.8 WA oF 23.8° o9l 2719 HI (S Bof, ¢k 23.0°0 % oF 23.6° HA); ¢ 24.5 WA <
25.9° oAl 47e] HA (dFE So], oF 24.7° , <k 24.9° |, k2520 & ¢k 257 ); ok 26.9 WX °F 27.3

(2 =0y, oF 27.1° ) F)A: <F 27.7 WA <F 28.3° oA 2709 A (eB So], o 27.9° P °F

1 1o
=)
2
—_
o
[\
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28.1° ); 9F 29.5 A <F 30.0° oAl 270e] I (dE Eof, oF 29.7 E 9F 29.8° ); F 29.5 x| o
30.0° A9 2709 FA (A2 B0, <k 29.77 L 9F 29.8° ); <F 30.9 WA o 31.3° (oﬂ , °F 31.1
© ) 94 oF 32.1 WA oF 32.5° (dE Eof, oF 32.37 ) HA; oF 33.2 WH oF 34 VH 37 T3
(& 5o, 9F 33.4° , ¢ 33.8° 2 2 33.9°); ¢ 35.0 A 2k 35.4° (B Eo°l, %k 35.2° ) 94; oF
36.0 WA ¢F 36.4° (odl& o], 2F 36.2° ) T=A; 2 °F 38.3 WA ¢F 40.1° A< 3709 T (g &1,
°F 38.5° , 9F 38.6° & <F 39.9° ).

A AAGEl A, FH B-HCI = 139 Aled XA B 34 sjEls SHo= 3.

QB x| okefol A, A} B-HC1S A AEl C NR ~HEZA 37 ¥

X

= (BRkE (ppm)) T 8k o3&

=4
ERdoz Fhrh: oF 168.0 A oF 168.4 ppm (= E9°], °F 168.2 ppm) ¥ =, °F 148.5 WA °F 148.9 ppm
(= S0, 9F 148.7 ppm) ¥, °F 138.6 WA <F 139.0 ppm (A ZS S0, <k 138 8 ppm) ¥, °F 119.6 U
A 9k 120.0 ppm (S E0°], ¢F 119.8 ppm) ¥ =, L ok 23.7 WA 2k 24.1 ppm (S E0], ¢ 23.9 ppm) Y
.

Qx A FEel ], Bl B-HCIS A AH C MR AHEZC 7] WA (MRS (ppn) F St o] A4S
Edo= ghrh: ¢F 176.1 WA ¢F 176.5 ppm (ol& &1, °F 176.3 ppm) A, ¢F 168.0 WA °F 168.4 ppm
dE So], oF 168.2 ppm) ¥, ¢F 148.5 WA oF 148.9 ppm (& E90], <F 148.7 ppm) ¥ =, <F 143.0 U
A ¢k 143.4 ppm (o2 Eo], oF 143.2 ppm) ¥, °F 138.6 A <F 139.0 ppm (o= Eo], <F 138.8 ppm) ¥
A, oF 119 WA ¢F 134 ppmell A1) 7709 IA (A& E°f, ¢F 131.6 ppm, ¢F 129.6 ppm, °F 129.1 ppm, ©F
126.7 ppm, °F 125.8 ppm, 2F 122.7 ppm 2 <F 119.8 ppm), <F 112.1 WA <F 112.5 ppm (<& E9o, <F 112.3
ppm) I3, ¢F 68.8 WA 2 69.2 ppm (S £, 2F 69.0 ppm) I, <F 66.7 WA ¢F 67.1 ppm (& E9],
¢F 66.9 ppm) ¥, ¢F 28.1 WX <F 28.5 ppm (& E°], °F 28.3 ppm) H=, Z ¢F 23.7 WA <F 24.1 ppm
(= =9, ¢F 23.9 ppm) .

~

QB A Fefel A, el B-HCIS = 17¢] =A1E 1A 4H C NR ~HEHS Exoz s},

Q% AN FE oA, Fe) B-HCIS A e F MR ~FELAA a7] 93 (Wi (ppm)) & sht oS
Exo=w 3} oF -55.4 WA ¢F -55.8 ppm (A= 59, ¢F -55.6 ppm) A, = °F -61.8 WA < -62.2 ppm
=

AR AAFEel A, Fe) B-HCIS % 18] =AE A dH FNR 2#HERS 5o dt

T gE AAgeelA, e B-HClS & 169 AlsE FTIR AHMNEHS EFoz Jir),

3 oA, 2 abEe el A-HCL, el B, FH B-HCL, & o]59] oo %3 W@ Aok 3 L&EHE ofF
ME mE gAE TEHE A 2YBL 508 Bk

@ = O, olB9l el g Aol ¥

1o
4

]7]2, G dMLHA= S q-

oA, &7 A& I AFs, ARE, HHlEd, A R R
e A, dAad @md ¢ A, Al A duRE, Ad ZeAAY 43, O938d 7S aEds
4 Xﬂl?ﬂ @i‘ﬂﬂ%%? FHEA G E S gad F4 A8, ddd 1 AXy//M-FEY, A2
%Er Ay, ATE Adsd-uAay, g duengs/aledds, 3ul, o9& 9

N

iﬂi’\l‘:‘r?ﬂ 459, 494 FdrIsAss, T, AlY =7k s 6, A4 w71,
AT, 288 B, 7848 AdRAddS, AT 29, 2% (DD, A4 DI, 414 DI

Aot N 2> o B 2 S o 1o
O oF mx 1x U of o ol M o
oX,

= o o RS )

ovhy R FEE, BASA-2zusE, AZWY A%, dan Gxselny, wey, 2954
A8E, ADY A vhel, By, old BeTEE APA gol, A AYEY, AIF A5a¥y &

2, A% 9 A% 2% 9%, AGNHY SFTAGHY 2B D 20FY oGFF Wk oy, Huy
Z, oAn) §74 Aze=AWE-okFW, Fney, fEASEU-AYA FFTL, O, FTARS, WY
NRA, BHEE, TAAEZ, 1Y FFE, Tl AUEF, A4 204F (B 2 WA Fe), A
19 v 253, 95y, Hesds, 44, FE583, dod 54 48, AN 57, A8y 42 &
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ol o], 3 AE R Ho| o]FS FAAA, ¥ V|EoM e Hdo] v& 43tE o] By fo]dA A
= A4, dyEE HEHUEEF ([1(3S,5R)-5-(4-0}] =~
A Z~ED][[[(2R,3S,4R,5R)-5-(2,4-T] & A5 ]|

d-1-9)-3,4-H 3 EFA 52 F-2-A | EA B EFA T AT Y| S A -S| EFA TAF LS =22 EadoE) T
B HEYE (TUE F9Y AA)el £t

T ogE AAFHA, 27t ZeAE dEEA, = ¥ 92S AL 5 Q= Ao, BdA G8
3 A H ol o]E]dt FgAo= o)BITaH L=HARSALA (DHA), AU, E918 ZFEElE|e, ¥ o ZHEE,

ol
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e
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il
e
i
L
H
rr
>
o
=
[
o
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2
B
ot
i)
i)

Adsto gy AHHoR ke ¥ YEF Ald AwA (ENal)

== , A" Z2EokA|, Ald g3t T2 HokA) e A oF 2t
JA o2 ENaCe] A& 7AAAZIT. o]t ZA8AY dR= JIRAEE (EHA A Z2HoMA AA),
QAU145, 552-02, GS-9411, INO-4995, olojZe}ol€l (Aerolytic) Z ofR2elol=rl ¥ttt Ay UEF A
g ApdA (ENaC) ol 84S #AaA7le F7He] Z8Al=, & 5o PCT 35 AW02009/074575%5 01 4] ZtolE <
Ao, A7l FHo Y& 1 ATl B xFH.

2 71" o2 A3E FolA, (FIR =4k, dxid] = B, = B-HClI ¥ FE] A-HC1Z} ENaCel 45
a7 ZAgAe 28-S HE Z39°(Liddle's syndrome), 9FA T L2714 AH, 42 S0 IA
AFS, 9 AR E5o1ds, v 713X, v HdgAg H A%, A, V= gdS, ¥ &F, AAEx
= 9 A4 4499, e AEs (84 2 ) vheld A B wEgeld) 3 #H 4ES A ssked 83t

(

3, CFIR ZA A, dAd e B,
o] W Aol Bz Ao uAHAAAH Aert A#gle] Hol:, AYE Fystes vAHAE
#EdE, 57 AF o199 AgS w3 xIeE= Ay UEF AL Adkd o mids A,
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T 1A e a9k #HEdeE S5, d7IE BRk ofvg, & o= aW, 5

<9 otgtg xEgteith. AR AAFEO A, CFIR =4AF, o7
o Fef B, FEf B-HCl R FEf A-HC1¥} ENaCe] &4& 2} Fo 2 So] B4, olg=
J(arachidic), ZFe}2A(catarrhal), FTFEA(croupus), THJ Hi= ZE|:=o|=4 (phthinoid) 7]#AAES H]

£ LE §9 Ex 7190 /BARe Aol 43t
E O AA Gl A, F7he] A8AE Fel B, Fu] BHCI 2 FE) AHCL o] 99 CFIR 23, F CFIR 24
o zAFE GHE 2= AgAo|th. oA A o]z ALA o= o2l ("PIC124®"; 3-[5-(2-ZF 0 2y
D)-1,2,4-SA o E-3- A1), AVEEE, gayEs, dEdaE (3 AxE EFF AehsEA
A A, HBHZZAE  (7-{(2R,4aR,5R,7aR)-2-[(39)-1,1-U] Z £ 0 2-3-W & H & |-2-5] = ZA]|-6-2 A 2 E} 5] =
2AZRACHAT5- VAR, E (G-(6-(1-(2, 2 EF L 202 (A1 3]0 S&-5-D N TR TR 2
B 2 )-3-m| g u) g wl-2-e )yl 2 Ako] ek rl, o2 AASkEjol A, Z7be] ZeAlE 3-(6-(1-(2,2-T=

=
=
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Fo 2l Z[d][1,3]H5E&-5-I) A EF R 2 RAIIE A 2)-3-w e 3] 2| I -2-d )il Z4ko| o

T o2 AAGEA A, F7He] A= Aotk dAAR] olgdt AeAld e B IA (A &4 o

AA), Q5 59 f&ﬂﬁlo}zﬂ(Pancrease)@, A # o}t 2 B (Pancreacarb) ® | S E @A (Ultrase)® m= lﬂﬂ%

(Creon)® | @2 EwlA(Liprotomase)® (71529 EgA 8 (Trizytek)®), o}Ftoldl(Aquadeks)® ®= ZF

B2 ZFAA7E 2. s AAIGH A, F7te] ddAE B A o],

Holl A, F719] #gAE 2 W] 33tE o9l CFIR &g Alo|t}.
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2184 Aol Aol (FIRS A7 2 CFIRS] Al Z2AAFe] vl J7p7h Y, o2 AFE A=
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B, dH B-HCl, =& o]&9 <
=, 37 Az wdA 715

o] x3t, Ex= o5 AR 3 ) 9AE 23

CFTRO] 7S S7HM7]= WHE Alsdtt

E e v AAgEel webd, (FIRe B4E I A% Age S4d o) S4AG. AR 4
oA e wxtels Ay AHE SAsE 2 I sA"E dole Wy, did Fe w A9 B4
E= UE A7 S ol8E 5 Sl

Fst vk A9 BAYS 2&dZ(Gonzalez) 2 A (Tsien)ol <&l 7/HWAE At 744 FRET AlA (£d
[Gonzalez, J. E. and R. Y. Tsien (1995) "Voltage sensing by fluorescence resonance energy transfer in
single cells." Biophys J 69(4): 1272-80] % [Gonzalez, J. E. and R. Y. Tsien (1997) "Improved
indicators of cell membrane potential that use fluorescence resonance energy transfer" Chem Biol 4(4):
269-771 Fx)E @@ W3t 54 717], ddd Aol &R #=7] (VIPR) (&3 [Gonzalez, J. E., K.
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[0165]
[0166]
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[0168]

[0169]
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[0171]
[0172]

ZIHSd 10-2012-0102645

Oades, et al., (1999) "Cell-based assays and instrumentation for screening ion-channel targets" Drug
Discov Today 4(9): 431-439] F=x)¢} 37 o] &3},

olgigk et 4 BAWE 9 e, A 5 289 DISBAG(3)H 3] A E A CC2-DMPE (€3
A vho] upgE Aqjel FAEo] 9lem FRET %Oﬂiﬂi/ﬂ 2k-g-35k) Alololl Ao B3 TR A ol (FRET)94
Wakg Jlmoz ok, w A9 (V)9 Mske $02 ¥ DISBACMIC] AFA e wAst] AREHE
sk, ool whgl CC2-DMPEZF-E]S] A=A deolgFe] Wststty. 33 wAate] wislh=, 969 F& 3844 wlo]a =

ElolE Fello]EoA Al 7|wke] ~ads FAsES txelE T3E A dAsw % P H4E719 VIRR
MITE ARSste] BEUEYE o 3ot
EThE SWolA, 2 @2 (1) FH AHCL, FE B, FH BHCL, E= o5 deje =5, Ee Y] AA
FH T o= shuE Edee 2= R (1) a) A7 2SS e AEs AF5A71E A 2 b) (FIR
T o) we FYS SAshs Aol diF AAME 2k, AgE Ee AW Asehd AEel
CFIR H+= 16 o] 245 SAHsk=d ARgstr] 93t 71EE Algdtt. 3 AAIGHlA, 71E= a) 7t
o shEa Awshd S A= 2 b) 7] F7he askEe] EAstel el (FIR H= 1o) whief 2
BE S8 2L F o) T e EAlstlA el (FIRe] 84S 2ol 71A€ e A-HCl, FH B, 3
B B-HCl, = olE5e] Yele] x3ke] EAdtellAe] CFTRe| 247 nlash= Aol tigk A3ME F7t= £33
o 3 AAGECIA, CFIR Bz T1o] ©he] g5 wlashs @7le 47] (FIR B 19) wye] e A
B Asdn. vhEA AAGHAA, 7IE= (FIRS] BRE S4sh=d AReHr
g SHoA, E EHE
Edi-d-ob = A S 2SS Boc Frwdt HAEAA 817] HebA A9 SeteS st

NHBoc

sol4) Bel SR BB oRoMENT REAA 87] F5H4 Co HFRES AT e

NHz TFA

oms

c
steby Co] shghes FAtstEd HFAIA 87 3ehy 9a0] shetes AAdss AS Eedeks, 384 9a9 3}
S i 10] Ao F4H o] A WS ¥atsir)

9a
oo AAGEHA, A7) e 584 9a9] shetes At AEAA 7] sh8hA 99] setes Alxdhe
A& F7hE E
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[0173]
[0174]

[0175]
[0176]
[0177]
[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

ZIHSd 10-2012-0102645

ool Z1AE drgol wup & olsfd 4 k= shy] fsf, shr] Aok AW e, ols AAds w4 A
e A% Ao, oud wHoRE E UHS Ashs AoR NEA Fes dolok .

717 1
XA & 3dH (XRPD) dlolElE 7HE/NSC WY EE 2~ (MiniFlex) dl23% &9 XA 384 (W= g2+
o $Ed= 249 D7 Rigakn) B AHESRe] AedlA J1Sad. X4e KB o4 e F2E 30 kv

2 15 mAol A ZHEE= Cu FEE AREste] DAY, Ak &3 7247 4,27 " &3 0.3 mE AAHE 4
2 3 & mE pHAAY. 2 B 0.02° @A F E 2.0%9] JHEE AItez 1 AR
(FT) ®2olrt. &k XA 3 ™A= 75% 2Gdto]lE (NasAl,Si01C1) 2 25% 14~ (2]7FF, Cat# 2100/ALS) 2

B AEE ARt BASAT. 67 AEds AR Maste= AF EY (SH-LBSISII-RNDB) o 27 ARE-st
Aok, B AES 2dFd 9a fe EFol=2 Hes AT

717 2

Hylog Bu XA 32 =S ] AR (1.54060 A3 &7 s el A (PANalytical) A9 X—pert Pro
S AAE AFEEte] Aol STt B8t AL W2 AE F A 7l Alo]& Ao Ao dA3E AL Aol
5 RASEE e /MHA WA Eo= o]FoRtt. 2dd REolA 2.12° 209 &4 7.4_017} SAE =
% A 1A Jd HEVE ARESIGT. 2T AES A= Hﬂza}%E T EYY g R #A s Ay
Y& Fdste] 53 BAARE AU, ulH 2L 0.017° 9 WA A7) 2 15.5%9 270 ©A Aoz
4-40° 200°)4 ZHsAT}.

719 3

AWow, afdse HolHE Wekl ID31 (22 d2kd
Synchrotron Radiation Facility))< AF&3}e] H-2x 433}
Ed o8 (ex-vacuum undulator)el] &3] FAAAIZH Y. H2 A4
ol TAgAIZIE.  Eel o WAE &3 wAsEA] A

0.5 WA 2.5 mm (H) x 0.1 WA 1.5 mm (7)) HA= A s} Sl
Atk EAE 200 g FFRA A FRE SHEY] HE FHoR 2dEE 97H° ] TOoR
olFoA k. Z}7re] AE7] kel Si(111) A@FA AAo] o, A&7 AdL di=

] S8 AE 0.003° ®F F2 HAFZoE vl HEe R3S | g
48/3L 0.0001° AHolrk. & AW HolHE ZEAYSY HEgd= ~2RFY
AFg3le] Aolgelditt (E]lZH A (Reflex) BE). TFXRE = 2 <4 B (PowderSolve)
= AR&Ste] et 5% £F4AE FxF Bl disiA Hrksk Fol 2lEME(Rietveld) B9
F& AR&ste] BEstelqitt.

sto] AAjeol A ZIAlE XRPD AFEHE 7] 7AlE AABeE 7 1 (= 7a) e 7]:11 2 (=
AHg3le] 71538 Aotk H B-HCI 2 FE] A-HClel wisle] HAAJoo A 7]AlE XRPD ~HNEFHLS A7
A AFor 71 25 ALgste]l 7153 Aolvk. el A-HCI 2 el B-HCIS ZAA, o3bat 2 w9 A
= 3& AR&3ste] S5kt

Ak FAE GFEAW (DSC)

29 FH HJAREE WARE A (European
Ak, XAL 3709 11 mm HEe] A a-uE o
< W4E AEA Wﬂi}ﬂil (51(111) 7ﬂxq)oﬂ

=

o

N

st

ofh b tmomu Lo
Ll £ i

w

2 1

=

3
o

ft

AzE F=AE SR (DSC)2 TA DSC Q2000 AlxF FAF €Al (M= 2ol wllE A9 TA A2EFH
Z(TA Instruments))& AR&ste] 3tk A7) 79+ ez BASUT. o= 2 WA 3 mgd] ¥EE
109 Fe] Ade F4E AHgste] AHF (crimped) ¥ i Moz AF3to] €9k, DSC MES 10T/#9
7t £E22 25T WA 315TColA =1dsaitt. A= o]=ulE]#] Q A @lZ=(Thermal Advantage Q Series)™
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[0202]

ZIHSd 10-2012-0102645

AEE oS Abgete] oS e, FUBE o] WA A(Universal Analysis) 2ZEdo] (W% Geld
oF A 249 TA AAEFV)E AL RAGT

Qe A (16A)

AFF FAW (160 dolEE T4 Q500 FFF 47 (M5 AehlelF FAlE £AS) TA AREFH=) A
FHSAT. U 3 A 5 mgel FFE A ABL 100/89) kA FER 25T WA 350TAA 2P
G AR SMEA Q AAZ SZEAAR NEHA AIHE £ART, FNE A 2mEA
(V5 AehslolF S AAS T AREFRE)E Aol EAs

FTIR 333844

x

FTIR 2#E&S %

mlo

59 FAEE 42 %aw (Futa} 3] AL REE), 45 ol o] tholofEeg
zt= M E Aol A E]E (Thermo Scientif A zo] YFN(Nicolet) 6700 FT-IR 37|25 +=H 33 ).
ol % 2 A4 AH8H /\*E°4]°1L u‘ﬂ.( Omnic) 7.4, 5 AAL& 31719 2},

=

W ~Z3E (beamsplitter): KBr 2] Ge;
FA: o ZFZ(EverGlo) IR;

2270 W9]: 4000 - 400 cm

TEHE: 8.0;

Fet 4 0.6329 cm/E;

off 8 X (Aperture): 100;

Aot FA AEH, FYA 23 IE HelHE A el REomM FA ok F5 ol AIZE (H
s

colE BAMOR 1.2 x HT A 15 x HTE A=At S Aol iat 4% A% 24}

(50% — 100%) = 100 kHz TPPM T/# =% (decoupling)S AF&3le] 2 mse] HE A7To R A AHEZS A9
ok JAE A wjA P A3d (MAS) £EE 15.0 kHzgth, A OAZSHE, vlwxl HJF MAS AFLS A}

|3lo] ZF o AAEZRS dJul. 100 kHz TPPM UAZHE A&, A Ade > 5x FTLE A

ASATr. ZEoW A%E, A UASYE %3} 5B uolHE A5 o] RHEoEN TTow FTF o
g A CF IS A9}, @a 2 Z2oe ~HNEYPL 295 pno® AQH, nAN ojyuee] 4 21
o o)m zalginh, AV AAE LSSl B AHEALS 0 pndlA HEZHY Ade 7 Fxegln
72 AFEYS 0 ppnoll A HERMES 74 Fxe3itt
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[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
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Az Aol 7-opARIAER[2.2. 1]F¢ =S eto]= (9)

NH, NHBoc NHBoc
@ TEA © MsCl, TEA ©
—_— —_—

- DCM, Boc20 y bcM y
OH OH OMs
¢ s34
EdA-g-olH A ZR AL L A B
NHgz TFA
H
TEA aqg. NaOH N e HCI
- = o] A HCI(7] A) Ab
C:)Ms
c 9

Eda-A-(tert-F-SAZFER o ) A S RIS (M) Az, B 1.

B EF (920.2 g, 8.682 mol, 2 eq.)S ¥HE 87
Ak, YZFE=deE (DM, 4.000 L, 4 vol)& A Edla-4- owwaizﬂm—% (500.0 g, 4.341
mol)S H7tste] 2o whE EFES YA, o|E A2 AHSA Wkt o]ojA DM (2 vol)
9] BocO (947.4 g, 997.3 mL, 4.341 mol, 1 eq.)o] NS &7]o 21&3] Arista, AAE g =FES 4
AolZE & (2 x 8 vo)E AU, A
=3 ] Z 35T JF QENA 2447 Bk HEAIA,
EdlA—A4-(tert-H 17}Eié°}uh) A Z2E8AE (A) 830 g& AA 4 P EEA ATt

x
o
o
2
°

e~ aE Y2zl
FAsach. o 10 )
vol Zopzio] A7hehd
lo] A

& ukel EEkaFoel Zhzh 7)AA a2 AddgE
go o, Z4zte] Zglaze] B (8.87 L) @ EdA-4-oln] A EF 2T
A 30% Foll, Edad-olu A F 2 AEo] GalEQlar, BAHEE (1774.6
o 9F 10 WA 20 ?011, EW’LEO] 2352, DM (2.96 L)
B (3082.6 2)< 20 WA 30CAA 252 x5}
= A}%okﬂ S Alostar g 1 A 2417Fo] 4K
Zoto] HEHEo] FAEQI, Boc FFEC] AHAE Ao 7)x38
.ol A #Ek (6 LS 7H7H
Tds HEE AMESte] Ao R
(8 L)i AFsdet. 1¥ES 71
) g (6 L)S #71sla, AA
o, dE A =
sloll 30 WA 35TCelA <

to q
E i
EN|
O
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N o
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EWz-A-(tert-F-SAI7I 2R Do ) A S 2 A Mgz o] E (B)9] Alx, W9 1.

12 L B0 Behadel da HEAA 2L /A4 mu)E ANSAT.  EdAd-(rert-FHATZ R Dol )

Al 248 (750 g, 3.484 mol), ©]ojA] HEZS| =ZF (THF, 6.000 L, 8 vol)& &3, T£dES
wakdtt. Egdgolwl (370.2 g, 509.9 ml, 3.658 mol, 1.05 eq.)& 718t EFES 0CE WA AT
WeesId F2gol= (419.0 g, 283.1 mL, 3.658 mol, 1.05 eq.)E FoJsle] Z71élar, olu EgE 2%
2 5T "o g §A8IT.  HIF Fo, EFES 0ToA 3A7F Fek wwkek o] AL (17C)02 AA
3] 7hskar gRA] (oF 15417 akslgith. EFES B (6 voD)E AAAZ)AL 1568 B wwEeith. g
obAlEo] E (EtOAc, 9.000 L, 12 vol)Z FH7}sta 158 E< Al&s)A4 W%}"ﬂﬂr kS Tt EES
1038 &<t AAsta, $£44& A8tk 1N HCL (6 vol, 4.5 L) F7ketal 1568 Ft AlLaiA wikals
o ks Fdeta gAdde AASIE. 10 w/vk NallCo; (4.5 L, 6 vol)E 714 7hetal E3t=S 108 s<t
wRkskGity, wNke FEetal FAGE AT & (6 vol, 4.5 L& F7beta ER}ES 108 Fek wwt
st FASE AL, F71EE Avt AFE ve, 4 volE FFAZT. AR (5.5 vol, 4 L)& #H7ls)
I EdES A 55 dx2AA, EWdlA-(tert-FEA7IER Do ) A S 2 @AM e XY o]E 988 g& A
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[0211]

[0212]

[0213]
[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

ZIHSd 10-2012-0102645

Asich
Edad-(tert-F S AR Dol ) A SR Ar| & T o = (B)e] Az, W 2,

AAA WA, G A, A §9F, 990 2 Ax FHE 4% 3% 52 e Feaas Yz §
O%xjr 1=

e
Eda-4-(tert- ‘:’E/\lﬂe_%éo}ﬂh)/ﬂ%i AL (2599 g, 12.07 mol, 1.0 eq.), HIEZI| =23
(THF) (20.8 L) 2 Egjoldolnl (1466 g, 14.49 mol, 1.2 eq.)S Zekxzo] H7bsldith. E£3d&ES Wz
WzbA 7 3 wgkakglth, dgks¥d FEeko]= (1466 g, 12.80 mol, 1.06 eq.)S H7F Zw7]o] o]a] 147t
AAA A7betitt.  #@rbele Aol gEHW, YARE AAsa, ¢ Bdo] AFHYSS TLCA o3 &9
g w7kA (oF 308) WE EFES ﬂ%ﬂ‘%}. olojA W EFES A FE
ml) % EtOAc (10.4 D& AIAZG. TH=S 791 =04 th=f 10 A 202 st wrkgk 5o, 234 2
712 &A% F& & FATE HEH ( 1
4.5 L))o= AH3}a, 5 ﬂlé_}é}-
I AelAE EtOAc (2 x 3 =]
APES FAT. FES I 3 L)oﬂ %011 %*%/ui%

0 13

ATH.

97z 2 dgxe} A T v EEAAE AFEEE gidlel ARY w1 E AREE 5 gl

Ed iAol Al F 2 AW eE IOl E (O Az, WY 1

Edi-d-(tert-F-EA 720 Y o}u];)z\]%i@}@_uﬂ% FYlo]E (985 g, 3.357 mol)E AA E9|7]&bel] wnlbr]
2D A B FE zhE 12 L Bo] 3% Zgae £YstdTt. DOM (1.970 L, 2 vol)& Ao Hrtetar, u
WS BT, EREE ogo}xﬂz*} (TFA) (2.844 kg, 1.922 L, 24.94 mol, 2 vol)& Z+7z} 1 LA 23]%-¢]
X2 EqE AA38] Hrlekddth. AR H7F Fol, EES 30w FF wwkd vhs, FRA H7E
skalth. &% %0 % ABAsEATh. ololA] 2-wEH Egts] =R

e WA (15417 A2olA wutslo]
(4 vol)& WHg E351E] H7lsta, oS 1X3t &
45 g 59 ARAA, HFe] TFAZE g7F Eds-
SRR A=

EdaAg-oln = A FRIAWEET YO E (09 A=, W 2.

=
+
O}-

olojA] EFES Fo3l F FTolA o
o}ﬂ A ZF2dAAr eI Yol Ee] TFA 9 1100 g&

_,;EIOH,*
(L
LO‘E
ﬂ

:{o

50 L E°] 3% T Ate Eekzael ZIAA wwbr), H7p Zdr] 2 QAdE AXsta Az 2idn. &
ghae ERAA-(tert-F-EA 72 R Do ) A S 2 A A ek X o] E (3474 g, 1.0 eq.) 2 DM (5.9 )&
A7betinh. AAdE FEES 5 A 108 B9k 9] Xl mukdk Fol, EZFQ 2ol EAL (TFA, 5.9
L& #7t Zu7E gl 2.5M% e ZAAA AAs] HIkste] 2ol oz o g VA WEY SRE
Aofstity, WhS EFES A2odA WA wHkek $of, WaRE ARESte] 15T UlA] 20CE WZAAIAY. o]
oA 2-dHlE HEZsS|EEES (2-MeTHF, 11.8 L) 7l Zwr]E E&) 25C vvtoz YR 252 Hx &=
252 (2 1.5A70) #A7eedt. He 4-5 L94 2-NeTHF 9] 71 HdAgoldrt. AAH dg9ES Nt &
oF wukslgitl, nHES ool s £ Fol, 2-MeTHF (2 x 2.2 L)E A|F3taL, olo]x AF

ROl A ARG FFA ARAA, EA ﬁrﬂgg M LA A FsT.

7oA ER[2.2. 1179 sl ERIReelE (9)9 A, W 1.

)

Edag-oln A F R AW e ZY o] EQ TFA & (200 g, 650.9 mmol)S 3 L Eo] 38 Zgtazo] E918t1,
olojA & (2.200 L, 11 vol)& H7Fskqich. ¥bg E3HES 2EE 25T w|whe = fx|stdA], NaOH (78.11
g, 1.953 mol, 3 eq.)E& AlA3] #H7bsta, &£FES W watgltl.  olojA]l DM (1.4 L, 7 vol)& #H7lsta
SHES wid v, f715S 2EsIT. oA FASE DM (1.4 L, 7 vol) 2.2 23] F
Atk olo]A HCl (108.5 mL, 12 M, 1.3020 mol, 2 eq.)S FH7leta, EFES 308 FoF
2 F7l A w5 AXRAZT. oHHEUEZ (10 vol)& FH7bstal %%%%
1 AAE g7}H] 01E 33] §HRSle], 7-olXMIAIZRE[2.2. 1] =R FE ol (9)
AYES oHEYUEY (10 vol) Z5EH AAAs ], 7T-olAuAZ2[2.2.1]18¢ 3| =2 %ia}op
Add uYERA Xﬂﬁo}ﬂir/}.
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

[0230]

SIHES 10-2012-0102645
'HNMR (DMSO-d®) ppm 8.02-8.04 (d); 7.23-7.31 (m);
4.59 (s); 3.31 (s); 2.51-3.3 (m); 1.63-1.75 (m); 1.45-1.62 (m).

Faz, 225 98 DAE H7behe didlel, 24 APES T oF 95T WA 97Colld SFRA b5 F7H=

Aagsed 5 3l

T-olAR A FR[2.2. 1] P slmrFRetol= (9)9] Ax, W 2.

-

50 L 5ol 3% gt vy Eekasel V1A wnbr], AH7h Zdr] 8 dddE dAsta 7k wEel ¥l
Eda-d-oln Al 24T o] E ERER o 2ol HolE (3000 g, 1 eq.) ¥ & (30 L)& F&~30
HA7FFAek. 50% NaOH (2343 g, 29.29 mol, 3 eq.)E, °]9 A7l zte] wdAolng 2125 25T wyho
2 fAshs SER2 F7F Azl o] HrbshdA, =S anbeiivh. NaOH H7bE @mshd,

S WA A2eA wntsigltt, eSS EF 2% (U 1000)904 28 SHRFeEN s,
SEE 95 WA BTATE.  ZAZbe] 89 pHE HCIS H7bgre=x 22 xAskal, zhehstel] 55TeA &
A, AR de=EE AT, MHEYUED AN 1.5 & sk A4E dEgES 308w wie
of, 1AF &<t 0 WA 5CTE YAAAY. udES ool ofs) sstar, ¥zw (0 WA 5C) AN (2 x
600 mL) o= AlHsta, gstel 50TAM AR TF7AA A=A 7

o

?\Sl' oE (23

e ex (thk 65C)§ 7tgstadct. Wks ZEgaas I4dxE & , 23ES
MeTHF (4.7 L)E 30%o AAHA 7t Z2ur|E T8 dr71edct. AAdE d8ES 0 WA 5CTE Yzha7]a o]
0 WA 5C) 2-MeTHF (2 x 600 mL)

2EolA 308 B WA, 1PBE olsfel o8] Fekn, YA (
; %

2 AH o, WFsho] 55T AAF

NAA w7 A, Adh FY9T 2 S$FVE 2EF 12 L 5o 38 2 vy ZgAaE vk WS ¥4l
ok, 23 AAE (2079 g) 2 AN (6.2 L)S Zgtxzd Hrubskgith, AAE FEES whkslal 308 $9F 3
Foex (4 820)= 7tdetdnt. Zetxas Wz )3 AEES 0 WA 5CE AA38] WAz
o] 2&oA 1A B¢t FAEIT. nPES oyl s e, ¥dE (0 WA 5TC) ACN (3 x 600 mL)
o= MH L, WISl 55Tl AT TF7A AFRAA, 1A BAYES AT

Fa . .
2= ﬂ °
+ BOTY Off ———— = G4 | OEt
140°C, 4h N -
NH, o ot N Ot 260°C.65h N

cl CI [e]
0~ "OEt
2 5A
10% Pd/C,
Hz EtgN 5 M NaOH
EtOH, 5°C 80 °C
>80%

Hold 2-((2-222-5-(EgEFezrd)ddetr ) fedql) ZaYo]E (4)9] Ax

2-FR22-5-(EfE giuﬂﬁ‘)ﬁb}éﬂ (2) (200 g, 1.023 mol), Tag 2-(fEAHEA)LZYo]E (3) (276
g, 1.3 mol) ¥ EF4l (100 mL)E W-2Ela(Dean-Stark) =F7]= zt&, 1 L 9] 35 S vty Zg~9
Xr=

A !

A Az Rl BA. SOE WU LOCE AARekn o] LEE AT () B FASAL.
$ EFES 0CE YT A2 (600 nl)S AAE BAS. A4E LelelE awsa A2 st
otk wBEE ojuel o) £, H2k Fol 106 oD ohAHOlE (2 x 400 wl)E AlF T Fol, AT}

Oﬂ AzxAA, Ad= dolld 2-((2-F22-5-(EgEFezrd)ddor =) medll) dRdelE (HE Wy 1

'H NMR (400
MHz, DMSO-dg) 8 11.28 (d, J = 13.0 Hz, 1H), 8.63 (d, J = 13.0 Hz, 1H), 8.10 (s, 1H), 7.80
(d, J = 8.3 Hz, 1H), 7.50 (dd, J = 1.5, 8.4 Hz, 1H), 4.24 (q,J = 7.1 Hz, 2H), 4.17 (q, / = 7.1
Hz,2 H),1.27 (m, 6H).

_35_



[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
[0241]

[0242]
[0243]

[0244]

ZIHSd 10-2012-0102645

e §-FE224-S4--5-(EEFL2WE)-1 4432 5H-3-7t2 5 Aol E (5A)9] Az, WY 1.

1L So] 32 Zgago] A (Dowtherm)® (200 mL, 8 mL/g)S Z=A3}1, 200CoA 147 E9F 7 A A,
S5 260CE 7Fdstal, ted 2-((2-F22-5-(EgEF2d ) dopr o)) g2 Yol E (4) (25 g,
0.07 mol)E 10% (min)oll AHA Yol SR, AAHE EFES 260CA 6.543F <k nutsar, A
Qe dee BAES FRo g AATGRE. EFES 0TE MM WAL, FAF (150 mL)S 3080l
AR M3 A7k Foll, F7he] @it 200 nLE & Wol HSIGITE. Ao =ad uzbx] &g E nwt
k. THES oyela, A (3 x 150 mL) o2 AHE Fo| Fsld] AXAA, oY §-FERZ-4-S -
5-(Ef]ZR 0 2uWE)-1 4-t)sE2F=d-3-7t2 A o] E (5A)E 34 1 B2 AT},

'H NMR (400
MHz, DMSO-dg) 8 11.91 (s, 1H), 8.39 (s, 1H), 8.06 (d, J = 8.3 Hz, 1H), 7.81 (d, J = 8.4 Hz,
1H), 4.24 (q, / = 7.1 Hz, 2H), 1.29 (t, J = 7.1 Hz, 3H).

e 8-FER2-4-F2-5-(EgEFe2vd)-1,4-Us|E2F=wd-3-7tE5d ol E (5A)9 A=z, W 2

M 4 (2000 g, 5.468 mol)E wHE7lo] EEtith. TRA (4.000 L)S w7l 2Asta, AAE H A}
A WA Aol A B AT ojo] A wpkek tg 260CE 723tk A E EtOHE SR AlASSIH.
WS RYE Pl 5. 5/\17& Fof] Hkge AAH o dnEHUrt. AAdS AAS}L ¥ EFES S0TE
WZbAl71aL Rk (2.000 L)S S8, =S 308 &F wwksklek. ;e (6.000 L& wwk EghEol
Skl A AEEA W%} o aYPES oysta @R (4.000 LOZ AFHE b AF 2EoA 50T
oM AxAA BE 6AS AE AT

x
12 4-22-5-(EgEF 2w d)- -7 =5d-3-7l2 52 E (6)9] A=

2

5 L E°] 3% ZE=Td oY 8-FRER4A-SA-5-(EYEFEAE)-1,4-13 =2 5A-3-7I2 54 o] E
(54) (100 g, 0.3 mol), °l®h& (1250 mL, 12.5 mL/g) 2 EelEgoldl (220 mL, 1.6 mol)S FA3ITE. <]
oAl 7)o 5ClA 10% Pd/C (50% 5831 10 g& ZH3YTE. S ES 54 2978l 20417 59 5T
A AGetA wwkstar, 2 Fo wke EES diEF 150 nlLo] FIE FHAZT. Pd/CF 69 AEMEH
AARE oE 4-F4-5-(EZF 2 eE)-1I-FA=d-3-7I 25 E (6)E IZ v dA HL&33).

-8 25 (ER B0 2 E)-1,4-T 5 B2 5 A-3- b2 AN (7)e] Az

e 4-L4-5-(EgZF o ade)-1-HAEd-3-7tEEAHo|E (6) (58 g, 0.2 mol, PA/CE T&at= %4 *1}
LB &98)E, 3F L5272 2E 1L o] Zgb24Fo A NaOH (5 M, 814 L, 4.1 mol) o] FEA]7|a1 8
TollA 18A13F &<k 7FEeE S, F712 100TCoAlA 5A1ZE Bt 7FEekditt. ¥H3ES #7 Azfo]E(Ce 1te)

E
g dll 7F2 oFste] Pd/CE AlZStaL, ARto]EE 1 N NaOH= Algeivh.  osb&S oF pll 12 A 3iAA

el WA AARe FEHYt. PAES oAd Fo B L YA® oMEUEAR ARs.  olojx
THEE AFe] AEAA 4-S45-(EEFORMD)-1,4-UH ERA V32 AN (NS WA 1Y g
24 Azagt.

'H NMR (400.0 MHz, DMSO-
de) 8 15.26 (s, 1H), 13.66 (s, 1H), 8.98 (s, 1H), 8.13 (dd, J = 1.6, 7.8 Hz, 1H), 8.06 - 7.99 (m,
2H).

AAlel 1B 4-54-5-(EEF2uE)-1,4-ts =27 5d-3-7t2 543 (7)9] ¥y Ax

CF; O O CF3 O O CF; 0 O

aq NaOH i) NaOMe, MeOH, Pd/C,
o e o AR Ny o
N fiyor B N
a H S N N
5A 5B

-FRRA4-24-5-(EYEZFoavE)-1,4-t3 =2 =d-3-7l 2824 (5B)9] A%

e 8-FRZ-4-L2-5-(EEZE0 2E)-1,4-U3| 2 Hd-3-7t2 B A g o] E (54) (1200 g, 3.754 mol)=
WS- g7)o] FH3 Fo, 2-TRHS (1.200 L) 2 B (7.200 L)S Hrleta wutslith.  FARBIUEER
(600.6 g, 7.508 mol)3 & (1.200 L)& &3talau Loz WZAZT, HMAE TIES uke &7)d A

ﬂi
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[0245]

[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]
[0253]

[0254]

ZIHSd 10-2012-0102645

>
;>
L
o
2

O
o
By
Im

So] 3.5A1ZF Ft wHkstHA 80CE 7HEste] ¢
AF (9.599 L, 20 w/v%h, 31.97 mol)< # &} Zuwjr&
A 6TC/AIZFY &2 22TE WZAAZTY. A4
(1436 2)& AT oAES AT S Ax sF8 =gtoldo]agto]E(Drierite)® Aolx AxA]
A, &FEREZA-FH5-(EYZTF o2 E)- EU-3-7h2 544 (5B)S A4 1¥E (1069 g)ZA
AT §-FEREA-SAS(EYEFOEWE)-1,4-ts| B2 Ed-3-7t 2544 (5B)S, WEhE 1.5 L
oA Eelgslalar 6413 Fet wRkgto =M HASGITE.  o]ojA o]Zl& ofFetar ﬁi/\]ﬁ, AAH -F=
B24-E2-5-(EEF 22 E)-1,4-U3 =2 75 -3-7t 2524 (5B) 968.8 g& A&kt

o #9 EFES S, F7h
B 52 A AT S EHEE AL
2~

14
rﬂ il 3

4-50-5-(EEF a2 e)-1, 4-H3| B2 F=d-3-7t=25d4 (1) 9] A=

-FRZA4-% 2
Hhe ) S uk

gul

-5-(EgZRoavE)-1 -t =2 sd-3-7l2 2242 (5B) (18.5 g, 1.00 eq., A
&7]ol 33k MeOH (118 mL, 6.4 vol)& H|ZA EH7Iste] upkstHA H7bsiglvt. w871
of YEF o .53 g, 1.00 eq.)E 104 AAA o] Hrlelitt, EE 1P Eo] &do] & w7t
(5 WA 10%) EFES wdel. 0101*1 e Aol ZEkE (2.7 g, 0.03 eq)S WHE EFEOl
A71edtt.  MeOH (67 ml, 3.6 vol)ol ®3l¥ Z& FEWO|E (10.78 g, 2 eq.)E 30| AXA WL &3
ol Hr7teta F9 2&olA oF 4.547F <t ﬂ%}é}iﬁﬂr. -FREA-ZA-5-(EYEFLEAE)-1,4-13] =
2AEA-3-IIE2E A0 4-§ 425 (EYEFLE2WE)-1,4- U3 =2 EH-3-7t2 524 (7)ol tHate] 1.0% ©]
st W wkgo] $RF Aow AT, whgo] AREIIS u, TFES AffolE = (Ado|EY A

SA-5-(EYEFLEME)-1,4-H3 =2 F=5U-3-7t 2544 (5B) A&
FES AAsIG Y. Aol E Ao]ZE MeOH (37 mL, 2 vol)Z2 A|F
stal wwkalgdtl.  olAEAF (7.22 ml, 2 eq.)S Wy fMo] 2o

w =

fa olo

A=

S

8 A
4550 AAA A% X—1 o2 ZHstan PAE &9 E 5 WA 16417 Bk wkslgdy. 1y ES oyt
Ao]AE MeOH (56 mL, 3 vol)& Al slar, F9 AXRAZ Fo, IFT AXAA, YAES QA/300 135
24 AFsFA .
Hylog ZE YEdolE WEES 4 VAR g ¢ o
Ao 2A: 4-(7-OAMAEZ[2.2.1]Fe-7-)-2-(EgZTFe 2re)oldd (11A)°] A
F
/Qf . n-Hm N% ND;X
O:N 5 Lb OZNQ/ HZNQ
8 9 CF; CFs3
10A 11A
-[4A-UEZ-3-(EgEFe2de)md]-7T-oxH A E2[2.2. 1] & (10A)9] A=, UH 1.
7- O}Z}HWJE [2.2.1]1Fe s|l=2F2gol= (9) (4.6 g, 34.43 mmol) S Hol Zepazo] Aa B97]8}

MM EUEZ (50 nL) 59 4-Z2FQ2-1-UEZ-2-(EgZFo=veE)wlAl (8) (6.0 g, 28.69 mmol) ¥ Ed
oo}l (8.7 g, 12.00 nL, 86.07 mmol)e] &A& H7lskgitt. w3 F223E A4 EH718k 16417 52
B0TColA 7FEatitt.  olojA ¥hg EFES WAL, =3 HEFEZ2WE Alold Fwjagitt. f715&
M HCIZ AIH3FAL, NaS0y ZellA Ax&A7IaL, o33 v, 55 Az, Ag7h2 a=2eEay (3
%9 0-10% olg olAlElolE)o] 23 AAZ 7-[4-UEZ-3-(EZF oz e)Hd]-7-olAH A ZF2[2.2.1]3)
BS 3 g ERA F5II.

ri - 2

'H NMR
(400.0 MHz, DMSO-ds) 5 8.03 (d, J = 9.1 Hz, 1H), 7.31 (d, J = 2.4 Hz, 1H), 7.25 (dd, J =
2.6,9.1 Hz, 1H), 4.59 (s, 2H), 1.69 - 1.67 (m, 4H), 1.50 (d, J = 7.0 Hz, 4H).

-[4-UEZ-3-(EgEF2de)ad]-7T-oAH A E2[2.2. 1] & (10A)9] A=, UH 2.

4-ZF o 2-1-UEZ-2-(EgZFe=2de)mAl (8) (901 g, 4.309 mol)S 30 L Eo] ARNE &7]d eIEF
(959.1 g, 9.049 mol) 2 DMSO (5 L, 5.5 vo)& &7 A4 BY7|ale]l mwtatHa EQJ3HATE.  o]oja 7-of
A A ZF2[2.2. 1188 sleg2Z2eto]= (9) (633.4 g, 4.740 mol)E &7]o] o] H7lsta, &EE

55CE sAZt.  whg& HPLCAl 93] RuEEst=dl, 71de] < 1% AUCY o ¥hgo] ¢kud A
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[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

[0261]
[0262]

[0263]

[0264]

SIHS3 10-2012-0102645

Atk oloid EFHES 10 vol9] EtOAcE FXA7]aL & (5.5 vol)&E 33 AASATE. o]ofA F715S 4 vol
2 EEAN7A, AF2ES A7 g 4 vol2 FFAZAG. AZFEIANE Hrbsta A §9E 4 volZ
FEA7E RS EE EtOAc7t AAE w7k wrEeilal, ke W] & Fue AFRAES etk
oF 4 vololQlth. WHE &S 3|2 FTHE7IAA 308 & 60CTE 71E3sIGTh.  o]ojA &S wRksIAY
EE 3 HAZHA A Bk Aeow YAANAT. RE 13 Eo] ARSI, olF 3 AXAA, 7-[4-
HEZ-3-(EfEF2ve)ad]-T-olAn A &2 [2.2. 1] 8" (100)S ATt

AU EZ-3-(EgEFo2vE)dd]-7-olx A &2 [2.2. 1] (104)2] A=, WY 3.

3 vol9] DCMoll &3ie %—?&i—l—@Ei—Z—(Eﬂ%—?&iﬂ]%) WAl (8)o] HEZGHEUGRFHEZrlo]= (0.05
eq.) 2 50 FH% KOH (3.6 eq.)E& H7ISIGTE.  o]ojA] 7-olxHAE2[2.2. 1] S| =2 F 2 o|= (9)E 0
WA 5CelA H7FselTt. %E% S FY 22z 7F2ad. 93-S HPLCO ol RuyE ¥k, 7]1Zo] <
1% AUCY o ¥k3o] $& o= Faia, & FYsEY. f71SE 1 M HCLE AlHsta, $45S ¥
Aok oA fFUISE EE 13, AR 13 AHT Fo, ST, G EAS FF SR ANEERY
Ao m By AAA s

i
L

. A¥ES odgsta, AZERENoZ A U, 2T 24 FAa B8
45CoAAN AZAA, 7-[4-HEZ-3-(EgZF o2 E)Hd]-7-olAR A 22 ([2.2. 1] He+S AFs .

A-(T-oPAHIA| Z 2 [2.2. 1] e-7-d)2-(EgEF 2 d)oldd (1149 Alx

4~UER-3-(EfZ R ave)dd]-7-olxH A E2[2.2. 1181k (10A) (7.07 g, 24.70 mmol) 2 10% Pd/C
(0.71 g, 6.64 mol)E =43 ZgAAS wi7|A] Fo] ALS ZHAFAY. o (22 nl)E H7iska v
& ZTaFdd 4 HES FERSGY. 1243 B AEsiA wnkek $of, wkg E3EC dAE HAsIa

Pd/CE ool ols AAG AT, Ad=s skl e o sHA7IaL, A7l AmviEody] (3]
A Fol 0-15% ol obAlHlo]E) & HAlste], 4-(7T-obAHIA SR ([2.2. 1] -7-U)-2-(EgEF o 2rE)otd ™
(11A) & R 1y E2 A4 A-Fst9ct.

'H NMR (400.0 MHz, DMSO-dg) &
6.95 (dd, J = 2.3, 8.8 Hz, 1H), 6.79 (d, J = 2.6 Hz, 1H), 6.72 (d, J = 8.8 Hz, 1H), 4.89 (s,
2H), 4.09 (s, 2H), 1.61 - 1.59 (m, 4H) 2 1.35 (d, J = 6.8 Hz, 4H).

Ao 2B: 4-(7-olARAEFZ[2.2. 113 E-7-2)-2-(EgZF o Zre)oldd (11B) =2 FZelo]=9] Ax

% i. PA/C, Ha (@) &

j NeHcl  DMSO N N
o + Lb Ni3,C0s 2MeTHE *HCl
or — on i HC1 (g) HaN

3 9 CFy CF3
10A 11B

4-(7-o ARAF2[2.2. 11 E-7-Y)2-(Eg ZF o 2vg)oldd =2 FZeto|= (11B)9 Alx, WU 1.

_rg

F (150 g, 5 w/wh)S ¥3] 23143 (Buechi Hydrogenator; 20 L &)l AA H$7]s}o
171 AAd 20 (B 2)0lAd AzxE 7-[4-HER-3-(EgZSFeadve)dd]-7-ol 1A E R
(10A, 1500 g) 2 2-vdE| Egs| =g Fg (10 5L, 7vol)& M7}, o]ojA FAashEA|
gk Fo g7]dRt 0.5 bar S FHoA E3FEC AHKH R TG, oJojA =¥
ZIAF o 2R 18T WA 23T &&=ollA wnkstgint.  F4 7|A7F o o AREE A oF

A

- O.|>:4
o Lo

Bt 2 b
ot
- 2 e

N2
B )
mlm o

o
A
2
=y
o
oL
o (mook H e é

dol o] o] WA ¥& wW TS &7]el @%aoﬂv} ojojA] A 7IAE 0.5 barollA &7]d S
S AHLF Fo, DA JAEZ 0.5 bar7kA 22k FAEIT. oA3tE EFHE] HPLCY 9§ 7-[4-U]
(B ERozve)dd]-7-ol A u A E2(2.2. 113 (10A)0] ZFeA &g (S 59, 0.5% o]a})o] 2
HAS W, g EFES A E97Isk defelE HAHE AMEshE HEH Zwr]E S Almwe] Fkad
A, AlolE HE| Alo|aE 2-wEHEHS| =2F (3L, 2 vo) 2R AFST. AHE B A&
WHkEl T X2 AotAA Ak B8] &7)d 2AHEUTE. 1,4-TSAF (1 vol) 9 4 M HCIS &
o 20ColA A7 AXA A% &

A5 7<47Po}° o EdEs F7ER 10ARE o] Eok wwbshal, o gk
, 2-HEHEZS| =2 FE (2 vol) o & AFHSIIL, AFXAA, 4-(7-oFARAIZZ[2.2.1]18e-7-d)-2-(E]
czvE)oldde slegF2etol= 1 (11B) 1519 g& WA A4 g E2 A Y43t

M & N oo RO fU R nE [UKO 4 T o
) &
o

Ao A &z wAE Fx ok, =2 B MeOH 2/EEEtOH7F 2-MeTHF thilol Alg=E &=
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[0265]

[0266]

[0267]

[0268]

[0269]
[0270]

[0271]

[0272]

ZIHSd 10-2012-0102645

AT},

4=(7-o}AH A ZFE[2.2. 11 E-7-Y)-2-(E|ZF e 2r|e)oldd s=gF2dlol= (11B)Y] Az, W 2.
H8l FashdA (20 L &) ollA], &4 Ao ks (5 w/wh, 150 g)& Aashdd £ $o, 4~ ER-3-
(Eg)ZF o ave)gd]-7-olAu A Z&[2.2.1]#E (1500 g) 2 o-dvdH Edgs| =g (10 5L, 7 vol)&
A7Fskdeh.  olojA FAasFR| o] 4 VAE HAS Fo di7]dHTE 0.5 bar F2 EolA iyt E3E

ALH o FANAY. W EFRY LEF, §7] AN WAAPOA 18T WA 23TAN FAA

Fa Z1A7E § o) AR EA @ Bdo] o o EASHA &S W FFS g7 ALkt oJojA Ha
7S 710 FHen AFE AFEI Fo], Ai 7| 0.5 barolA ARG, oTE EFHE HPLCO
o3 7-[4-HER-3-(EgEFEmE) A ]-7-olAH A S 2[2.2. 1] %] AEHA &L (0.5% ©lgh)o] &<l
HAS o, whgo] gEH AoR 7Sl oA REE EFES Ate|EE T oFsiddd. F &Y
Y& A& At AdgtolE FEE ke dH Zu7)E 3 AlsRte] HEaaR AT AdolE A
o|3E 2-WHHEHS| =2FT (3L, 2 vo)o & AFHGY. AdE 9 oAES, awt WyySE, &% Ao
9 A BYUE ztE &U)2 AT 1,4-T182F (1 vol) 59 4 M HCIE &7]0] 20ColA 1A17bel] A=A
Od-éz—*.ii }47% ‘21@ AR EFES F7HE 10AIF sF wnkstal, o #fg vy, 2-vHHEgGS| =R

= —3—(EE]%—Er~9_§Uﬂ%‘MlLé ~7-O AR A EZ2[2.2. 1] F=2F

ZA
E AAldoA diA guiz wAE $£= k. dE 5w, MeOH /EEEtOH7F 2-MeTHF thalo] Alg=

»

Al _3Ar N-(4=(7-obAu A Z = [2.2. 1] §-7-9)-2-(E]ZF o wr ) d)-4-§A--5-(EEF o mrEl)-
l4-tslewd=el-3-vteman e (e A)°] Ax

% CF; 0 O NQ
N P, jeldl CF; 0 O
HN N 2-MeTHF |

CF, H

'N' CF,4
lr:ll

11A 7 1@ A
-HEHEZS| =2 FHE (91.00 nL) T 4425 (EYZFoZde)-1-FAEH-3-7I2524% (7) (9.1 g,
35.39 mmol) % 4-(7-o}AHIAIEFR[2.2. 113 e-7-A)2-(EdZF e 2w e)oldd (11A) (9.2 g, 35.74 mmol)
o] &dlo] Z2d FAFEL AEY FFE (T3P (g olAElolE F9o 50% &), 52.68 mL, 88.48 mmol) %
gzlel (5.6 g, 5.73 mL, 70.78 mmol)S ALA Hrleg. ¥ ZHAAE 10417 B Aa E97)s))
65ColA 7Hdeieltt. Aoz WZiA7l Fo, vhg TFES oA ol H | ER SAA7]31 E3} Na(0; &

(50 mL) o= AFAZG. & Ldsta, AT " oHAEHCIER 23] § &3y #3 fUIsE =
2 AFSRAL, NaS0, el A2A7]a, oAaet v, 84 ude2 sHARY. 22 1988 " oA
1=

=

HolEe} tlold ojul=e] 2:1 £4E FolA Zelelsteln, AF ool o) £HF thg, o opAlHelE/
dold dlHz EgEw 28 o AAsd, 2d A4S 994 A8 Pued Addd. Bwe sled
oe chalE|ol el GalA7IE AetelE Aom FLRAAT.

AglgbA azetEady (fE2 Y E 9 0-
50% AE ofMElC]E)d ot HAZ N-(4-(7-olXH A E2[2.2. 1] &-7-L)-2-(EEF L2 ) d)4-=
2-5-(EREF2WE)-1 4-U =2 EU-3-FI25AM = (FFE E A Fe A9 W HAAAD uyE

2A AEstdek. LC/MS m/z 496.0 [M+H]+, A AZE 1.48% (RP-Cys, 3ol ZAAHA] 10-99% CH,CN/0.05%
TFA).

'"H NMR (400.0 MHz, DMSO-dg) 5 13.08 (s, 1H), 12.16 (s, 1H), 8.88
(s, 1H), 8.04 (dd, J = 2.1, 7.4 Hz, 1H), 7.95 - 7.88 (m, 3H), 7.22 (dd, 2.5, 8.9 Hz, 1H), 7.16
(d,J = 2.5 Hz, 1H), 4.33 (s, 2H), 1.67 (d, J = 6.9 Hz, 4H), 1.44 (d, J = 6.9 Hz, 4H).

A 8B: N-(4=(7-olAHAF2[2.2. 1] Fe-7-)-2-(EZZ T 2rED)Hd)4-S 4-5-(EgZFQ 2 HEl)-
1.4-tj3l=2F=l-3-vl2 B n e (Fe) A-HC1Ho] AZE
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[0273]
[0274]

[0275]
[0276]

[0277]

[0278]

ZIHSd 10-2012-0102645

% CF, 0 O N%
N ‘ 4 CR O
oHOL + MOH L L /Q/-HCI

CFs
11B 7 I(FH A-HCD

-mgHEgs|=2Fe (057 L, 1.0 voDS 30 L & 1 AZE WG &rdl AT Foll, 4-(7T-ofAH|A| =
[2.2.1]E-7-Y)-2-(EgZF=vdE )OHEL] slegZRetol= 4 (11B) (791 g, 2.67 mol) % 4-S4-5-
(EgEF=MEY)-1,4-t3 =z =d-3-7t 25 A4t (7) (573 g, 2.23 mol) 2 Z7}9] o-wEHH EH =2 FE
2 5.2 L (9.0 voDE H7IsIt.  awke AN, 2-WEHEHS =25 F2o] T3P (2.84 kg, 4.46 mol)
£ 1580 AAA vhg EFE] HIFsEAh. olojA], I (534.0 g, 546.0 mL, 6.68 mol)S 30+el AA
A 7y BE B ekt EFES oF 3080l AAAM 45CE 7Fskal 12 WA 15417 Bt mukal
Ak, olojA EFES Ao YAAT|AL, &EE 30T vwvte R {AEHA, 2-vHEES =2 Fe (4
vol, 2.29 L), °lolA & (6.9 vol, 4 L)& H7F8IGIYy. 4SS AAS L §715S F28ke] NaHC0; 23}
gAom 23] AHSUTE.  ololA F71SE 10 w/wh AEE2AE (5 vol), £ HTHoE & (7 vol)= AH3}
Ak, EFES Av 04%}1 T O Ax 8712 AT N-U-(7-oAE2[2.2. 1] e-7-9)-2-(Eg
EF2WE)vd)-4-SA-5-(EZEFLEZWYE)-1,4-T3| E2F|5d-3-7t2 5= =2 I 2eto]l= (P

mo

A-HCH 9] A= AA (3. 281 g, 5.570 mmol)S F7FSFATE. HCl (g) (10 eq.)S 2A|7ro] AAA BlEHsIL £
=S v whHkegith. AAE dEES oista, 2-vYHES|EE2F S (4 vol) o2 AHsta, F9 A
ZAI7 S, 60Tl 9B AXAA, el A-HCIEA 9 318E 1S AlFsdnt

e A-HCI1¢] XRPD 9 3.

200 A3 2% (%)
7.1 443
8.2 333
10.8 1.5
11.7 1.5
12.1 5.8
13.7 33
14.1 32.1
14.7 16.9
15.0 5.7
16.1 3.0
16.4 16.9
16.6 3.7
16.8 1.9
17.6 0.6
18.7 12.4
18.9 1.9
19.7 54
193 69
20.3 1.5
21.2 100.0
21.7 10.6
21.9 12.3
222 4.0
22.8 219
234 9.8
24.6 34.3
25.0 17.9
252 8.6
25.9 3.6
26.5 1.5
26.9 7.0
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[0279]
[0280]

[0281]
[0282]
[0283]
[0284]

[0285]

)

A-HC1e] 3%

(@]
dH
2ol
flo
[l

ki

2= P A-HC19

1 e A-HCLe] ehad e wAL AAA, P2i/c 3k, 5oshr] el A A
13.6175(4) A, b = 21.614(3) A, ¢ = 8.3941(4) A, a = 90°

w3 #1742 Apgste] skt

ol

20 Al g = At

AL = 39 AFESA).

4ol AFH FTIR 2HAE-HS A &3}
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[0286] <% 2>
& A-HC19 FTIR &5

913 (cm’) BE® T E)
407.6 51.1
422.7 69.7
445.7 62.6
479.1 51.8
508.4 55.7
538.1 58.6
568.4 56.7
586.3 65.7
614.9 66.8
640.5 55.8
663.2 4.2
669.3 532
687.2 58.2
752.1 344
796.2 32.5
8217 40.0
836.8 62.0
868.2 60.8
884.7 60.5
900.2 56.1
940.0 59.0
9654 56.3
1052.4 35.1
1065.7 40.0
1109.5 23.9
1122.8 273
1147.7 38.8
1159.3 42.1
1212.8 379
1237.0 65.1
1255.3 514
1270.6 46.6
1300.8 41.0
1328.6 45.1
1434.1 41.6
1452.0 61.6
1521.8 40.2
1568.2 64.0
1608.8 55.2
1688.5 54.5
2256.5 68.0
2880.9 73.2
3676.3 90.5

[0287]

[0288) o) A-HCIS oI AES EF A FE (S) C LT MRS AHgshe]l BASAT. 77kl MR SHERe

%52 % o] AFHA}. C SR 2 UF SSNR AFE A BelH= o Ao ¥Ast s & 3 2
4ol 71 A= o] A},

=]
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[0289]

[0290]

[0291]

[0292]
[0293]

[0294]
[0295]

[0296]

[0297]

SIS 10-2012-0102645

<3 3>
% A-HCl ¢ *C SSNMR ¥ =.
sa s | 584 o5 (ppm)

1 175.7
2 163.7
3 142.6
4 140.8
5 137.2
6 131.5
7 129.0
3 126.0
9 124.8
10 123 8
11 121.5
12 117.8
13 1124
14 65.7

15 29.2

16 283

17 26.1

<3} 4>

#9 A-HCl*) F SSNMR 3=
2 WE [ @94 o5 (ppm)

1 -57.0
2 -60.5

AA A 4A: N-(4-(7-otARAIZ2[2.2. 1] E-7-D)2-(EYZZ e 2 e)Hd)-4-24-5-(Eg ZF 2 2 E)-
1.4-g3lez2H=d-3-7l2 B A ue (e B)o A=z

% CF, O O N%
N .
@\)lj/‘LOH 1. T3P, 19w CFs O O Q/

sHCI + |

N
H,N N | ®
CFs H N CFs
H
11B 7 I(Z# B)

e-vHEEs| =2t (1 vol)& 30 L 5ol MY whe &7]0 T8 Foll, 4-(T-opAuA S 2[2.2. 1] %
7-d)-2-(EgEF o zvdE)old o] ]Ciiii}ol d (11B) (1.2 eq.) ¥ 4-F2-5-(EEFoavd)-
LA-H3| B2 =-3-7F2 544t (7) (573 g, 2.228 mol)& 47}0}0%} T7M 2- uﬂElEﬂE 'l i%‘—% 9
vol)& ﬁﬂoﬂ st wnks AAsAT. 2-vEEH ERS] =
ol H7bersith. vEd (3 eq. )& 371 2w 1E }ﬁo}@ J%él Zdﬂok%iﬁk 0101*1

°F 3029] 713kl AAAM 45Tm 7hdatar o] 2EE o 5ARF EF fA Y. ERES A
o 2-dEEESS EEFE (4 vo)E HIFE Fol, = (6.9 vol)& AAME] Hrbeta, we=

el

A

o £XE 30°C nRto 2 fX5Yt. FATE AASE /F715E NalCo; X3t &Aooz 23] M FH3IqT.
S F9l3e] 10 w/w% A|EZ4F (5 vol) 2 &

3] A7}k %?}%O ek 12’\]7}4 713t &b udkek =

° )
= =
£ & UE &7l £t & (15 vol)& 871 THsta AEES 4843 ¢ AL wnkgk $of
= Kl dH BE

2 (5 vo)2 AlFstar dAF SF7HA] 45TolN Ax2=A7A, 3= T 2

3stE 1 ¥y Bel B IEES % 7a © = 7bell e

¥ 5¢ H B9 dli XRPD ¥ Zo|t}.
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[0298] <E 5>
& Bo] XRPD ¥ =2

20(° ) A3 2= (%)

6.7 36.6

94 372

10.0 29.5

11.2 353

134 70.6

14.3 18.1

152 88.3

15.4 16.6

172 495

17.8 48.0

18.1 83.8

18.8 13.6

192 47.6

20.1 68.9

21.2 71.8

22.0 42.6

22,6 7.6

235 18.1

24.0 100.0

25.0 9.6

259 9.7

26.2 44.8

269 263

272 86.7

27.7 37.8

28.2 74

28.9 49.0

29.6 21.3

30.3 8.6

30.6 55

312 193

323 5.5

33.7 114

34.2 8.9

34.7 124

35.1 8.0

36.7 6.5

38.1 4.7

39.3 5.3
[0299]
[0300] e B tE AZ9] DSC H4L = 8ol AFH At
[0301] el BY tHE AZ9 TGA AL = 9o Al FH AL,
[0302] e Bo] hE HMZL = 109 AF¥ FTIR 2HEHS AF3 ).
[0303] % 62 g8 B EAHQ FTIR S5 Al&3).
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[0304] <E 6>
e Bel FTIR &4
A (em-1) (% HHALE)
406.1 78.6
435.2 93.3
450.0 91.0
464.3 87.9
473.7 84.0
490.7 81.3
505.1 81.2
531.7 81.5
565.2 79.3
586.1 80.5
603.0 75.9
642.5 773
661.9 743
682.5 78.0
726.9 80.7
749.6 68.8
766.4 81.9
798.7 813
823.2 63.4
842.9 93.6
876.8 83.5
902.3 922
019.5 85.7
976.3 724
1045.8 71.0
1073.6 76.6
1109.0 65.5
1119.4 65.2
1139.6 58.8
1167.6 71.4
11979 92.0
1206.6 90.3
1227.8 81.9
1253.9 79.2
1272.8 77.9
1285.0 78.6
1301.1 74.6
1329.6 83.8
1349.7 76.6
1435.1 75.5
1466.6 78.2
1501.3 75.0
1534.8 68.4
15774 82.6
1620.4 83.5
1657.4 79.7
2952.5 92.2
2988.6 92.1
[0305]
[0306] Hel Be] OlE MZS wak wA A ¢ 2 F MRS AM&ste] B39t Z7be] NR AHEDLS T 1] W
= 126] AZHUT. C SR 2 F SSNR ~FEL AN &eld oz Ao Bt a7 £ 7 L ® 8] 714

o} glt.
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[0307]

[0308]
[0309]

[0310]
[0311]

[0312]

[0313]

[0314]

[0315]

ZIHSd 10-2012-0102645

¢ B2} BC SSNMR 31 2.

EERR-S 2183 o5 (ppm)
1 1753
2 165.3
3 145.9
4 1414
5 132.9
6 126.8
7 123.5
8 117.4
9 113.4
10 58.3
11 29.2
12 26.9
<3 8

e Bo) YF SSNMR 3.
s g | #%% o|% (ppm)

1 -56.1
2 -62.1

3tE 1 Y BY ©2AA4E vholZZubEE (MicroMount) 3 Ao gAI7]|a, Hed T8 XA FH 4 o}
2(Apex) 11 CCD AH&717F AAld B3 ofdx [T A 2HAntk.  Z7]dl, 407] Zedez 435 370
o] NMEE st oH] &9 A& ZAAsr. o] Fol 15719 270 9 6084749 ZH Qo= o] Fojx ¢
g dloly AEE SiFsiltt. dHolH e Aol ik, dHolHE HFA AXSERE| ofFx []
AZESE ARt Fstal *ﬂl%‘%(scaled)o}‘ﬁﬂ 23 @ ~AdY L 6176709 AS AAER
E F 225070 Eolstdrt. FxE SHELXIL AZEY ]S ALgdlo] &7kt P21/collA o] Al H“ﬂ‘_i
Wik, AWsl 9A] SHELXTL ZaiE?]Oi% ARE-3Le] F2ol thek & mlEgA(full matrix) HAASHOR
ATH. B 392709 stetnE v Adsted ARgE o], A o deEbrE e HjES 57480t HF %
wR2 = 0.09620]a Rl = 0.0682tF (I > 2 A1) zte= Aol Qo= wR2 = 0.08500]

:LI&

=
Lot

Ho_uui

R1

P Be]  N-(4-(7T-opxHHIA S 2 [2.2. 1] ]T-7-Y)2-(Eg| EF e 2 e) i d ) -4-54-5-(Eg EF e 2rd)-
14-H3| =2 awd-3-7t2 A =] A AL oAt 7—2%*741 P21/c &3k, B8] &9 A AgE e Al
2 AAHAT: a = 13.5429(4) A, b = 13.4557(4) A, ¢ = 12.0592(4) A, « =90° , B =101.193° <&
= 90°

o<

Aol _4B: N-(4=(7-otAR|AE=2[2.2. 1] 318-7-9D)-2-(EgEF o 28 ) -4-54-5-(EZF e 2vE)-

L4-vslEed=d-3-ste A e (e B-HC1)S A=

zg
o
o
n
o
= :>io
=\ z
z
(o]
o
m
w

1{F = A-HCI) 1 (%2 = B-HCI)

-MHE ES| =2F 100 mLE WRVE ZHFI 9o AL B9VIE 2t 3% Egaad st 3t
SHE 1 e A-HCI (55 g, 0.103 mol), ©]o]A 2-wHH ED}S| =2 Fe 349 nLE Zgk2Fo] H7belar, nwks
AAEAT. B 28 nLE ZEtaddd Hrlsta s 60T R 2R 7F2Eta 4847 Bk wElsl
o, ZHsaE e% 2 YA N B wwkelgitk. dE Aolavt dxd wzkA v EFES 2
& oFsgitt. 1y FE AolAE 2-vWHHEIEEFT (4 vol) o2 23] AAHE Y. 1F FE Aola
2 AF ZAst] ¢ 3029 717F B F oS 7% E#ol®Z AT, "HE AT E HFst 60CAA 1z
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ANA, WA ARA ngE2A FE B-HC1S AT}
[0316] FEl B-HCIS) 2% HHES % 130 ey
[0317] 371 % 9% P B-HCIS] thE XRPD ¥ A5 A EaT
[0318] <E 9>

F# B-HC19] XRPD ¥ =.

20(9) AA 2= (%)
83 93.7
9.0 8.4
10.9 0.8
114 1.4
13.0 4.9
14.1 198
14.8 32.7
15.2 12.6
16.7 238
17.8 37.8
18.0 90.0
18.2 28.6
19.3 19.0
19.5 17.5
19.9 2.7
204 94
20.6 6.2
21.7 41.2
220 222
23.0 100.0
23.6 20.5
23.9 40
24.1 39
24.5 9.2
24.7 13.0
24.9 31.9
252 22.6
25.7 12.6
26.1 33
26.7 4.5
27.1 213

[0319] 219 106
28.1 18.7
28.5 43
28.7 5.8
29.7 11.1
29.8 142
30.1 4.0
30.5 8.2
311 30.2
315 9.1
32.3 114
32.8 3.8
33.1 9.2
334 113
33.8 11.1
33.9 10.1
34.1 5.6
34.6 85
349 6.4
35.2 10.8
36.0 4.1
36.2 13.2
36.4 4.7
372 5.9
376 37
379 22
38.2 75
38.5 223
38.6 13.8
39.9 10.7

[0320]

[0321] 395 1 e B-HCIY ©AAL @A} AAA, P2/a &3HE, 2 sy] 99 A AFE 2= Aew ARG

a = 12.57334(5) A, b = 19.68634(5) A, ¢ =8.39399(5) A, a =90" , B =90.0554" H y = 90°
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[0322] Fe) B-HCIS thE MES =3 Av|Ads AHgste] Hrksksich

[0323] e B-HC1S thE M=) DSC FA4LS = 149 AFH AT}

[0324] el B-HC1S dE A= TGA FHS & 150 AlF=H AT}

[0325] el B-HC1S HE MEFL & 169 Al3% FTIR 2HAEHS AlF3dct
[0326] & 102> FH B-HClS] 5A A< FTIR 55 A3t

[0327] <E 10>

¥ B-HCI9 FTIR &5

913 (cm-1) ZE (% A1)
406.3 48.8
428.2 70.9
453.1 66.8
478.2 523
507.5 59.5
537.8 58.9
563.8 51.8
585.3 63.9
610.1 56.4
641.1 50.5
664.7 448
694.5 60.2
740.0 52.2
763.5 40.3
797.8 499
809.9 47.5
833.6 340
874.2 48.7
888.5 47.7
907.6 56.1
936.0 62.1
969.6 57.1
1051.0 39.2
1070.2 44.3
1113.2 304
1126.7 26.9
11424 39.3
1166.0 53.4
1208.0 56.3
1233.6 49.7
12544 50.8
1270.7 473
12915 47.6
1328.3 50.5
1355.8 58.6
13724 67.3
1434.1 43.3
1463.9 48.0
15209 33.0
15744 56.8
1612.6 60.1
1653.8 61.0
2709.5 63.0
2994.4 68.3

[0328]
[0329] Hel B-HCIS w3t 1A AE ¢ 2 F MRS AFgate] HAedt. Z7te] MR AHEZLS ® 17 2 & 186

AEHYT. C SR 2 F SSNIR ~#EHe|A steld olg] Ao W=vF ¥ 11 2 % 120 ddHo] i},
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[0330]

[0331]
[0332]

[0333]
[0334]

[0335]

[0336]

[0337]

[0338]
[0339]
[0340]

[0341]
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<3 11>

¥ B-HCI19 *C SSNMR 3 2.

dawz| 833 o % (ppm)
1 176.3
2 168.2
3 148.7
4 1432
5 138.8
6 131.6
7 129.6
3 129.1
9 126.7
10 125.8
11 122.7
12 119.8
13 1123
14 69.0
15 66.9
16 283
17 239
<% 12>

% ¥ B-HC1¢ '°F SSNMR ¥ 2.
93 9% | F1 (ppm)

1 -55.6
2 -62.0

A _4C: N-(4-(7-otAHANFZE[2.2. 1A e-7-)-2-(EZZT e 2 e gl d)-4-S 4-5-(EYZF Q2 2 E])-
lLa-dsled=sd-3-Ite mAm e (P BHC S| 3] A%

e A-HCL (14.638 g, 27.52 mmol)< 100 mL E°] T vie Egh3d SHsI T, EtOH (248.9 ml) 2 &
(27.82 ml)S H7Fekiek. WAl L2y E S5 2x2 71dsiit. T gdo] 77TCA FEHATY. &
B3 45T Y4712, 308 w¢F wukdk Fo, 2002 YA A, %}%%-%ﬂisﬂﬁ~%%2oom1
AT, A ES ofsta Alo]aE EtOHE ANt nEES g LB AL &3 45T
A Az=AA, sRHE 1 e B-HCIS A 1 EF24] AFs3it. XRPD #4¢ o8] 135S FH B-HCIZA
gl

22 MeOH/H0 2 IPA/HO 53 22 7]el &u 23S 2 AAldoA 71AE EtOH/H0 thAlel] AR&g 4= gl
o}, oA &l 23 o7F F 130 AT AT

<% 13>

@B B-HC19] Azl AL&7M5 ¢ 718 &),

£ £ 53 T [°C]
MeOH 10 60
MeOH : H,O 10:0.2 60
MeOH : H,0 10:05 60
MeOH : H,O 10:1 60
MeOH : H,O 10:1.5 60
IPA : HO 10:1 75
IPA : H,O 10:1.5 75
MeOH : H,0 10:1 65
EtOH 10 70
EtOH : H,O 10:0.2 70
EtOH : H,O 10:0.5 70
EtOH : H,0 10:1 70
EtOH : H,0 10:1.5 70
w3 Joll 3A, 3B 2 4A-4Coll M, &uiEA 2-MeTHF thalol EtOACE AH-&8 ¢ ASS FA 3}
s}shE9] AFS08-CFIR 3t Ao & 4 5H& ¢ 849




[0342]

[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]

[0355]
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FAMS 34 A e d5E AMEete, 3% ZUolE 7] (dE 59, EdFEE futolAl=, <l
. FLIPR TI1)E &3l NIH 313 AEZd A2 7554 AF508-CFTRS] F7}ell i
FEAZA 9 A9 WelE SAST. veS % FeEe AEE I5ER v HYsta ua #sh

wd A H7F GAlel g AE gstel tiEo] FAHE SEeo|= o]

AF508-CFTR®] Z3tAlE &eletr] f1al, ols H7F HIS &4 EHE& Zfdatgivt. o] HIS A4S F34 A%
454 dE5E AMESkY, FLIPR 111E 338 &% _1}‘_2451 AF508 CFTR NIH 3T3 A2EoA9] AF508 CFTRS] Alo]
b

Y (AEr) S7kel tid He2A o dee] wsts SAIY. BeS A 7Y AxE AsA see
(2= DMSO HlslE diza)= vig Asta v ARy 9858 293 Fod I3 SHolE #A57], o
FLIPR 1118 ARgsle @ oA 37 wAcl e e2xZde o3 AY 2gste o] gA=HE 1 o
Fujolct,

&9

Z(bath) & #1: (mM) NaCl 160, KCl 4.5, CaCl, 2, MgCl, 1, HEPES 10, pH 7.4 (NaOH ARZ).

Z &Y #19] thA &2 FRefol=gle] SFFAUCIEG R wAH X &5 EFer.

e

A Af
AF508-CFTRE <t AH o2 W&z NIH3T3 vl AFEAEE 2 Afe Fst 4S5 93] A&, Al
EE 5% C0, 2 90% SxolA 175 e Wk Lk o] 2 mi 2 FEP, 10% EBlo} 4 ¥, 1X NEAA, B-ME,

1X pen/strep ¥ 25 mM HEPES7} BEF%¥ &3 MY o]= ulX](Dulbecco's modified Eagle's medium) <ol A
37CAA st EE 33 EARES 6, AEE 3849 viEA Z®E ZHo|Ee] °F 20,00071/4=
AlG3EaL 37ToAA 2417 Et vk Soll, ZshA] A4S Q18] 27CelA 24A17F <t Wity B B4
Hell A, AZE s3HEe] &A1 2 FAste] 16 WA 2443 F<F 27C B 37T v s,

s}3tE o] AF508-CFIR 24 AAS BAar] 913 #7Me|shs B4

1. 2 39 (Ussing Chamber) AW

&4 v 23S AF508-CFIRS Wasts 228t 7% Ay AzoA] Fasle] 33 Bawoa] steld A
F508-CFTR %A S =712 EAsetqnt. H-CF 2 (F 7|% A2 7)#x zxozBE dhalste] oln] A
%l wmpe} o] wiksta (& [Galietta, L.J.V., Lantero, S., Gazzolo, A., Sacco, 0., Romano, L., Rossi,
G.A., & Zegarra-Moran, 0. (1998) In Vitro Cell. Dev. Biol. 34, 478-481]), NIH3T3 ZtjAJE HIAZ o
v zE " FAEHCostar)® 29 (Snapwel D™ ZE] Ao Zglolglatdnt. 49 Fo] HAwk wjA= A As L,
X2 7] AA AWA >14% EoF AAAZ] o] ALEEAT. o2, V% Aue] EAO AMRE zi
bl Bty 9% AEo o] AAHATH  H-CF HBES <o ot 9= ¥ Asto] 9= H|ZARIZEE
©e] a9y, CP-HBES AF508-CFTRe] thale] EaAstd ol sx2re a)stgct.

FAE® AgaAm™ A g AR gelA AR HBEE 4 AW (M3 AeluolR Areln AAel

A &22 QQAEFH= o137 (Physiologic Instruments, Inc.))ol] i, 7]% :—‘?—Oﬂ’ﬂ AR A 9] €1 )
% ) 2 A AEgS A SHE A &H (H]T ool 27 ¢] ofo] oo} tjE A

)
ol
%
e
o
>
ofo
_OL
£
e
o
p‘h
38
o
™

Rk Adsld, HBES A U 712 24 (Vhw = 0 mV) 3kl 37T
oA zAFEIGTE. 7AESH f&HS 145 NaCl, 0.83 KHPO,, 3.3 KH,PO,, 1.2 MgCl,, 1.2 CaCl,, 10 SF 32,
10 HEPES (NaOHZ A}&3le] pHE 7.35%2 ZAI)E 539 (mM), Hoy L£0S 145 NaZFFY|olE, 1.2
MgCly, 1.2 CaCl,, 10 F 32, 10 HEPES (NaOHE A}&3&}e] pHE 7.358 ZAIHE -3ttt (md).

s shgrEe] gl

REZE AT HaeA e €1 FE FulE olgsih. o3 s dAss] Ha, V)

EEER

(&
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[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]
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Aol Fe] YA AREetal HdE NaCle &3] UEF FFAVIE (NaOIE AHE-Ste] pll 7.42
Cl B% FuE Agstant. E223Y (10 pl) 2 2E AP 348
[e]

Bk AFlEe] Hk 2o Hubsteitt. A AF508-CFIR ZA3tAlel §%S FXE 7shAQl A 2H

AF508-NIH3T3 A XA o] & €l HAFZ oln] MAE uie} o] HEd sz 712 X2 Agste] wUEHs
At (3 [Rae, J., Cooper, K., Gates, P., & Watsky, M. (1991) J. Neurosci. Methods 37, 15-26]). A

o ERE 715LS oAam X (Axopatch) 200B 3= SR FE7] (v AEYols X2EH AE &aAlY o<
AAEFH= Q3. (Axon Instruments Inc.))& AR&3te] 22TCeA Faatqirt. 33 &AL 150 N-HE-D-F
F7h (NMDG)-Cl, 2 MgCl,, 2 CaCl,, 10 EGTA, 10 HEPES 2 240 pg/mL FEZE|FA-B (HC1S AME3lo] pHE
7.352 ZAPE &Pt (mM). AEZE A= 150 NMDG-CL, 2 MgCls, 2 CaCl,, 10 HEPES (HCI& A}&-3}o]
pHE 7.35%2 ZAQFE FFHath (mD). FAx= FA dojy 44 2 A2 tX]do]E(Digidata) 1320 A/D
SlejFo) 2~ & ZHldl A~ (Clampex) 8 (&b QIAEFH= ¢1F )o] AXH PCE Al&sto] 3819t  AF508-
CFTRS EAsA17]7] f18ll, 10 uM X22FH 9D 20 pM AYZ=EHAE xof| Hrbsta, d/-He #AE 30x
uity XU E ST

s shgrEe] gel

i rlo

I AF508-CFTRS <A o w2 W& shs= NIH3T3 A4 722 AF508-CFTR Cl AF (I,
w0 NS S e AFF AN )% 8 AbEste] AN, B AN Sen gae
Fe A BEE A% AR 28 B 850 Lt 8% SR SIS oPlskdlt. AR BE

Ao A, AekAl Ag o) Bl AE T A= oF -30 mVE, B AMEA (=28 mV)oll sEakaitt.

M AE wj ek
AF508-CFTRS <44 o ?8_6}—5 NIH3T3 v}§-2= AFRAEZE ANE 7SS A8 ALY, AXEE 5%
C0, 2 90% Z=AlA 175 em Ml ek uje] 2 mM ZRERN, 10% Blo} 2 A, 1X NEAA, B-ME, 1X

pen/strep 2 25 mM HEPES7} BZd EW|Z WE o]F vlx] FolA] 37CAA AT, AAX 7158 f8,
2,500 W] 5,000709] AEZE EFe-L-8l4 ZRE F8 AHEHA AlFstar 24 A 48A17F SF 27Tl A i
&k Fo o]AES AMgEte] AstAlel S APl A SHEES] A e FAlstel 37CHA QlitH|o]
Aste] BAA ] &S S48

3. dd-Ad 7=

NIH3T3 Al Zo)A w3 H wt-CFTR 2@ &% BAFE AF508-CFTRe] Aloj8 &< obisfx] 2008 shx|-ZHZ =X
7] (o QIAEZHE 94 )E A}%o}@ olnl JHAlE ule} o] AE YH-oF @ 9z v|FEow B3

t} (£& [Dalemans, W., Barbry, P., Champigny, G., Jallat, S., Dott, K., Dreyer, D., Crystal, R.G.,
Pavirani, A., Lecocq, J-P., Lazdunski, M. (1991) Nature 354, 526-528]). 312 150 NMDG, 150 o}Xxu=
EZ2F, 5 CaCly, 2 MgCl, 2 10 HEPES (EglX 97|15 AFE3Sle] pHE 7.35%2 ZASHE H3¥Tk (mM). Z+=

150 NMDG-CI, 2 MgCl,, 5 EGTA, 10 TES ¥ 14 Egx 7] (HC1S AFE3SlY pllE 7.352 2AHE TH3Ath

m).  EA Foll, wt- 2 AF508-CFTRS Et} 1 mM Mg-ATP, 75 nM cAMP o]&A] ©a 7)ubA] (PKA; vl= $
2T vt s Al 227 Zx g o] (Promega Corp.))e] Ful AEAY, 2 10 mM NaF 7ol ¢J3)] &
dstejo] ¥l xATEAIE JAISIALL, oA AR/ HAE Ak, H3 A= 80 mVE FAA AT
Ad AL 27 olgke] &4 AdS Fiete v AXERE A4S, Al e A AR A s
ere] &4 Adel Mg AR, dd Mg AR/ AVE SHE7] H8iA, 12029 AF508-CFIR S o=
FE 7|59 dolHE 100 Hzolld " Z-2}ol(off-line)" TE]HT Fof o]AS Al&3le] Hlo] @3 X](Bio-
Patch) #4 AZESo] (Z®= &A9 wlele-24 3] (Bio-Logic Comp.))E AH&ste]l HE7F-Altb
(multigaussian) = WiFE BE XH 77] J2EIRS AFEAt. F vAA AF 2 1 35 (open
probability; P,)& 120%9 g &Go2HH S48t Pe vlo]e-dx] AZEQO|E ALE3ste] HA e
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[0365]
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I
o
4
=
Ju

L, e #AA P, = I/I(N) (4714, 1 1= 2l A AR A7), RN = fAY 2 A

=)
g
i)
(&

AF508-CFTRES ¢t Aoz wdsl= NIH3T3 U}—ri HNen T Afe o =S 93 ALEEe]
ok, AEE 5% C0, E 90% FEolA] 175 e’ WIOF T Ule] 2 mi FFE, 10% Elo} & A, 1X NEAA,
B-ME, 1X pen/strep @ 25 mM HEPES7} B4 Eu|m Wd o]F ujx| Fo|A 37CoA FAFtt. &g 4
71E& 98, 2,500 WA 5,00070] AE2E Z2-L-24 ZHE f2 AHESHIA Adsta 24 x| 4823 Bt
27°Col A w] et $of ALE-SFAT.
StE [ e A= ATP 2% JHHNE ubAle] 2GRtz A F85ich. sstE 1 FE A9 ECy (um)= 2.0 pM
2 ZAFAY. FFEE 1 o A9 %L 100% WA 25%¢1 Aoz AXEATE. 100% E& 4-v)
€l-2-(5-3d-1H-v e} =-3- °‘)Jﬂlﬂ°ﬂ od dAdH= Hul g dS dofof i},

10000+ |

25001

i

i [

IRy AN

o Y
! ol v

( TTTTTpTTTI T T T e T T T T
10 A Bl

A4 (F20) (72 (Cu)
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