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=
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B S F90. ek 1 - Vel s§Ee SOCEE olAlstka, oF ®e Ve S48 Ag e WEe] A

2ol #8485 A

7t A3l 9 Aol

el AlTEs s T - Vel BgkE, ole] 2w W WS ARES] A8 Ev dqidE 5 gle Aé

T A =z oleld AF 2 P, I AL AN, Ay ojHom
K @

AFA A5 A4 9o v 7 A3 (Tao et al. (1999) J. Biol. Chem., 274(34):23761-23769), ¥4l o}
Yzl ¥ BE-27] APrkas 3 oo]4 £AH(Elimadi et al. (2001) Am J. Physiology, 281 (3 Part 1):G809-
G815)°ll #THAH o] Ut}

A1z Ag ol Zro)]

2 oagol A AFEE PHE A8t X8 e duE § e A3 e Fole A A3 92 Feols X
stk WA S AlE AUEAd ST £ sk A3 Fele] @4 5oty gk A3 2 o= IghN,
A AREAAYE e FFEA AFAS vFES, &4 Woskyd T 7lEl WAYZ o ofr1E 4 9l
o E3, A S AE A Ao EvEe A A FAe WA 4 IS Fddste o=
B},

oz
%
o,

A g AR WAEE 16 muke] AW SER u)S Wtk ATA/A% A% Frez
4 S5 mE RS AXe i AT Q# WA g Frig Aol wAA g A

X

A% MAAL B4 ATANGe] 2o

1> oX

- =
1, A& &9 MEA Aoz s Alx E4gle] fy
ol mh=m, wAA S Al e 2ddAt, 53 A% dAV AR 2 2w Adel o)

. Ak
23 = 9lgo] AAE I Yrt(Ma et al. (2001) J. Am. Soc. of Nephrology, 12:(1) 47-53). AFA ZH&A
o] AR HARA S ME F2Ad o8k AFFA AR A= Ege] 2 4 Q).

=

Tl w2, SOC Ade] 4FQI CRAC Aol ol gk T A dh-3-9 7[HE o|F& Fxxte &4
Aoz %JEB?_ 102 Yelyth(Partiseti et al., J. Biol. Chem., 269, 32327-32335, 1994; Feske
iol. 15, 1235-1241, 2005). CRAC o] ol 23t T AE A3} 7|AS o] FE= FAX}

= g 97HE A&y () ANss WA= T gz poael o], SOEE AEZ Ca #d
(ICa 109 Azel A4 7198 5 . A&H 24 §9 o o AL}, ¥

=pRe] A HUS FRRIC AEE Bate] dojuth. FrhE A WS NFAT B3 2 W] WS 2
7 I3

o[o

[d

T BAS R A3 Wy

T

KeN
=

-

[<)

o o fo 1
"
)
Sl
tlo
N
)
>
=)
4
off
ok
N
)
olr
[ ot
)
o

A2 oJEAG e, T MxeA A5 7]
Zt T NAZHE PAAH =Y, olE2 FE #83te CRAC Alds 3§
= Ae= yEsth. (RAC = T 714 AR, STIMI Orailel o&] =Heth, STIMI(ZHE 43 24
DS ¥ /7 ER Ca”’ A2 FlE Ak (Liou, J. et al., Curr. Biol. 15, 1235-1241 (2005); Roos, J. et
al. J. Cell Biol. 169, 435-445 (2005); WO 20041078995; US 2007/0031814). Orail/CRACM1S *-57F CRAC A
gdol JRo =z Foludrti(Feske, S. et al. Nature 441, 179-185 (2006); Vig, M. et al. Science 312,
1220-1223 (2006); Zhang, S. L. et al. Proc. Natl. Acad. Sci. USA 103, 9357-9362 (2006)).

ML oox off

A

-

(3

STIMIS A2 ] Sohe] 932 whol A R HoR o] Fhe, E A% W Ca o Aol
Oraile 984 9 Ul (RAC AY ABFUES s FFelt, T M 124 balA STINLT Oraile 77}

CRAC #'2e] gAdstell A2l Ao eyt

At mfol A7 239 A (HEK293 AIXE) Wioll 419 STIMIF} Orai®] WS 7163 CRAC Y& A3}, Orail
O whe e [EK293 AE U AR ZAEA Ca 9du gE 5974 WEw AT U Ca WE 34E Ca A
F(Im) T A F2AT, 23y, A8 A7 STIML @9y} 3 ddE v, Orail SOCEE =ZA S7F

2
AAM, a9 HEE 103 A ZZAAG. o] G2 #YL AFHom AFga JEHAE, 1 olfE FY
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

v

ro
ol

Tl 54 Thed AdAE FHARJ] Ca FdS ek &7] ot o] e AL e A

(

FebAl, 2-obmo] EA T A d R Ao Eol| ol ¢hds] Abgketh ST wlde ng AY 54 ¢lol Ca A%

2 AT AxA A-982 9 AZLS wAgch. Oraile Ca §9le] 99lo] i AFF 1w g Ao
7113tk Orail o] 93 CRAC A 7159 A= STIMIF Orail 7He @49+ 3leaE2S vigig

(Soboloff et al., J. Biol. Chem. Vol. 281, no. 30, 20661-20665, 2006).

A A3 AL FASTIN 99d

A 24 Ado e npAZAN gAE &

o,

3} Ca FYE AH83E 29kE] S2 AlEe] RNAD == ™
St FAAIE AdHgor e Ca” 9E Ao, 1 fAaxE Mg 7kd s Zg BEx(Stim)
2 3939 HRoos, J. et al., J. Cell Biol. 169, 435-445, 2005). X7 AXodE Stime F 7FA
AEA, STIML 2 STIM27F glEd], o E& ot} &8 Rxso] gle Aox Holtk(Williams et al.,
Biochem. J. 2001 Aug 1; 357(Pt 3); 673-85). STIM1S AFA AEA Ca. <ol thek ER Ca AAoth.
STINLS B39 % wd 45 48 Fi A% A% 2idL 713 77 ka 19 9 wldo]n, F2 [Rel 9
A gk, AgtE AEE AP A gl 9]k,

X
o

ut

RNAiol €&k STIM1S] 5Th2 Jurkat T AMl2EolA ICRACE, “18]3l HEK293 743 A2} SH-SY5Y A7 HAXZE

2+

Lo

AZAM AFa 284 Ca FUs AAHoR BaAzG. a=v, 24 des STIN2S] =obe ofF
adE A @ olgd A AL Aed Ade A5 wFAYFOA STIM(ZIHE])

i,

USTIMI(ZER7) 24 s AJARgHL, STIMLO] A4 2HeA Ad AAd AoezZE Holx] et o
A §AF HAS JbH @gror ) v IhFL (il §US ©x g Z4AZ Motk STIMS 937
W Ay 9w, dgAY ER E thell $X$th(Manji et al., Biochim Biophys Acta. 2000 Aug 31;
1481(1):147-55, 2000). @A Ag& wS 3 ¥ 72|24, o]9] NH, ¥e+e ERe B T Alxe &

o

e Pall MLEE Ao ARSI Aok NI Behe BFE wejelS §4stnl, BR ] Ca AN EA 715 s

o] gmlAL w3 AEA o dulA-gdd A5 g wuol E3 mel mY Ewdel, @i ER(EE AE
9] F7H) WelA 29 REIZ(SADE didtd, = o oS A9 =del 2o 9tk STIMS AF¢d = 9
ow wlA ER U @Ay} 434 w2 o] Fo tEldds FE 8T 4 Ath(Roos, J. et al. J. Cell

Biol. 169, 435-445 (2005)).

AR W AL FFTIRE) 2 T2 AvAoR, Ca ARA7F S W, STIMIe] BR A BZHAW, 47

S|
Az Aldle 9¥8d 9 2ol v (puncta)S FAFTh. STIMIS] < ER 99029 AR-EE =g
(Liou, J. et al., Curr. Biol. 15, 1235-1241 (2005); Zhang, S. L. et al., Nature 437, 902-905 (2005)),
o] CRAC A el 4 = YA (Wu et al., J. Cell Biol. 174, 803-813 (2006)), we}A CRAC Ade] &
Aol A D4 dAo] 7)o S5 whE )

o= A AA azto] STIMICE slold Y84 @og AwA t=d, o714 (RAC AES E3 AL
} 4 9188 AJAFSCH(Zhang, S. L. et al., Nature 437, 902-905 (2005); Spassova, M
1.

al., Proc. Natl. Acad. Sci. USA 103, 4040-4045 (2006)).

-

SOCEe] t&k Ca’ A=A o] STIMIO] Gldt Za8t ==, Ca o o
28 AHE BAEE goz dAE, BF = T2 REZY o231 (a A% e ool <lste] STINIO|
=

Hhdog zAdbd oz ARExEo, At & dox SOCE =
(Spassova, M. A. et al., Proc. Natl. Acad. Sci. USA 103, 4040-4045 (2006); Liou, J. et al., Curr.
Biol. 15, 1235-1241 (2005)).

Orai ¢z

Orail(CRACMIC 2% d#HF)S Z v 235+, 33 kDa 982 @ vl 2z 4-7F% =dels 7HA Y, &
ol Myl A3 Md AT gh(Vig, M. et al., Science 312, 1220-1223 (2006); Zhang, S. L. et
al., Proc. Natl. Acad. Sci. USA 103, 9357-9362 (2006)).
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[0154]
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T AE 5874 oo £ AFas ugo] Ca FUS B
& 4R AFE SARREL] T AE AFE Orail W ©AA =
Nature 441, 179-185 (2006)).

714 Febe, F% w5 1oAAF(SCID) FFT
A de

U At (Feske, S. et al.

02 IFF Orai A5, 4= E9W Orai2 ¥ Oraid7} EA6HA R, 1 75
Orai2®} Orai3& HEK A|EA STIMIC 2 FEa" uf SOC e FHAS eld 5
J. Biol. Chem. 281, 24979-24990 (2006)).

WulslA AolH A= Zokrt.
ot (Mercer, J. C. et al.,

OmﬂﬂCMCﬂ%;%$ﬂﬂ@@ﬂ%*?*f&ﬁl%ﬁ@ﬂ?ﬁlﬂ?ﬂ9ﬁﬁﬁﬁq.@%ﬂ€ﬂ]ﬂ§CMC
Al AL Glu 106514 Glu 1009 49) Eedolz dehakizdl, ol Vb golgel Fohe Auab et
o] Ca’ AF UL AFANT(AYL AoE Ca” Aol el 71&F WAUEH FAFH (Yeromin, A. V. et
al., Nature 443, 226-229 (2006); Vig, M. et al., Curr. Biol. 16, 2073-2079 (2006); Prakriya, M. et al.
Nature 443, 230-233 (2006)).

I-11 3 ] 8k 9] ofAuZEHo]E(Asp 110 & Asp 112) AFe] ASE Z3MA)7|H, Gd o 93t xpdat Ax
9] Ca’'oll o3t 98 HFo| Arro] pAEET, o= o2d Lo AW 9yt B2l ¢ FHo] i} ol
29 HH4& 1T F ASS AJAFS

Oraile] AL F3to] AAHE AFT Igeet "5 FASEL, Oraile] YFAIE FAE 5 Aoe AR
(Yeromin, A. V. et al., Nature 443, 226-229 (2006); Vig, M. et al., Curr. Biol. 16, 2073-2079 (2006);

Prakriya, M. et al. Nature 443, 230-233 (2006))°|A, ilf(native) CRAC AEo] Orail ©& T UHFHA
IEE AEFYE Orai2 2/%EE Oraid3¥de] gEAad Aoz oditdct,

Asd Ags A5 Da A
S0C Aol Sdshs olnE S0C AEe] @ £ RAC AL ATk RAC MY BAL FR T B RRE e

2+

Ca &Hol oa] s =dl, o= STIML B Orail®] 2H&5 Fstol AP 2 o (RAC AL 77l 7&" €

2+

th. Ca 2 STIMIO] 9af ZAEe], ¥dda dho] QM3 H<& FRo| =2 %A 3. 7 (RAC LYY YA
= W35t7] 918 TIRF 74k Ca” o] A AFolAl, [Ca ], A5 STIML A BFats o= wol=d), o

rr

CRAC7} o5 H-9lel wi¢- DAt ZolAw Mydttes AE A4 BnAagFE Fo|th(Luik, et al., J. Cell Biol.
174, 815-825 (2006)).

STIMIF} Orailg & E@sks AlEolA, A4 22 Orail AAZE 4 BE25FE oFate] STIMICl 24 o
gt dFA ol FHHA oz STl LS &4 4 UA Drk(Luik, et al., J. Cell Biol.
174, 815-825 (2006); Xu, P. et al., Biochem. Biophys. Res. Commun. 350, 969-976 (2006)). uw}z}A], CRAC
A9 9984 u Ul BRe} Orail U] STINIS) Yks] 291 Ze~eo] o8] @A Orail/STINIe] Ze]2H
& BRY P& d 9k Abolo] A (eF 10 WA 25 nm)S STIMIF Orail 7+e] whuld-chald 335285 3§
sh7lel 83 S 4 Jdu. ol AR STIMI E Oraile] FHAIGE 4 Aue AHZE AXE49
(Yeromin, A. V. et al., Nature 443, 226-229 (2006); Vig, M. et al., Curr. Biol. 16, 2073-2079 (2006)).

whehAl, STIMIZF Oraile A3, e ts ofd E3dAe) FAPoRA 45 283, ofd gt FA=
STIML A AN EZ Bio] wdo] 3 AFoA CRAC MES AFA17]7)o 22619S w(Huang, G. N. et
al., Nature Cell Biol. 8, 1003-1010 (2006)) & Qo™ ERM/ZQI Zd ¥ o -2o Zdds A3

AFE STIM ZE¥2HE 2 S0C AE SAstoe] I8 AAScH(Baba, Y. et al., Proc. Natl. Acad.
Sci. USA 103, 16704-16709 (2006)). STIM1S] ¥H7 2ol A, Hel® EF-SAM e Adw WolA Ca A7 A
olgA # ux} gFAE FAs=d], ol STIML A25Fo] AL 2eA 24 A 27 dAd = 9l

= A& 721t (Stathopulos, et al., J. Biol. Chem. 281, 35855-35862 (2006)).

A AN, 2 Aol ZIAE stk 1 - Ve sgE2 AxY ZEs 24d5s
= laacE AABAY A2aAT. & FAAlA, g8k T - Vel shgtEel o3 =

°

s AL bR, wuRde aaah wugste) 45 g EE ATY e 2A%E ) FUEE 9
(A, STIN 9 /EE Orai B9)9 45 4§, BY Ex Qo9 BH, T2 i g 4
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31544 1
Ry
A/J [ AN Ra

A S EE E
A s 47 e

= G CAERYEZ

RS F, ClL, Br, I,

SES5 10-1724161

ZFdoli, o714 Y @ MEFHES 47 s} ool R ) DAY EE AE Q)
A % e R 1w AR Adoln, olsl4 A7) s R 7 2 o5l A% wa 94
E Gl RAZRAN S Gk

_CN, _NOZ, _CF3, _OH, _OR3, _OCFg, _CECH, _CECRg, Cl_CGOEL EAl 1]037—7‘17 Cl_CaoaL?E], CS_CG}\]v:éL

29, CrCedll Bl =, G2, HE#HZEY, CoCe3llHZAI S 2L, Hd, =NHS(=0)Rs,

=S(=0):N(Ry),, —C(
-0C(=0)R;, —-C(=0)N

—

= Ag, NHS(=0

:O)CFg, _C(:O)NHS(:O)zRg, _S(:O)ZNHC(:O)R4y N(R4)2, _N(R4)C(:O)R3, _C02R4, _C(:O)Rg,
(R4)2y _SRg, _S(:O)Rs ‘;"l _S(:O)2R3 %‘oﬂ/ﬂ /‘KjE_'uE,]D%,

)2, S(=0)N(Ry), —C(=0), -C(=0)NHS(=0);, -S(=0):NHC(=0), N(R,), -N(R)C(=0), -COs,

_C(:O), _OC(:O), _C(:O)N(R4), _S, —S(=O) ux'] _S(=O)2 C1 C6°L7]‘—%ﬂ, CQ‘CGOELZHOE]%H, Cz_Cg%ﬂ%‘?{ﬂ, CrCG"G‘ﬂEﬂ
248, CGCAERLLHU T GCalHZAZ2EDAdola, 7|4 C-CEA#, CCdAada, C,CEd

A, C-Coalel =

Rrg‘ COZRZ T 7]’

T dHAdoln;

A, CGCAE2Lddd 2 GCHEASZEAA2 sht o] R2 o] A&,

AL AeSAI, A7A RE i, GGEZ, CCAEELD, -GT2L, Ad

7= 0, S, NH, N-CN H=+= CHNOp©]z;

XE W-L-dd, W-

L-
W NRy, 0 &= Adlo|n;

LS wgd, s
CCAl =L

B, B, W-L-D &= Dolw], oJ7|A #d, B ¥ D& 717} st o] g9 RE 9 X3k,

olate] RZ Xty odel, C-Ceddel, C-CedAadd, CCodNLd, C-Ceallazgdd,
T GCIAHREAZSRZSA™o| a1, o] 7] A v, CoCed e, CoCedA D Al

CorCeddll, GGl =ddd, CCAEZRETHA B CGCGalH=AZ R AAL st o] RE o] %

=

BE &, Elod

Zoizl, FAFud,
Wz Ao, Wl
d, Jd=gd, F4
o =T E, E]dE]
e s,

S, DAY, SA1E, HobE, olnlthE, EHoltielE, o|a%AbE, olxEclE, JehE, I
Az, SATeE, EloltiolE, EdolE, E, WASAE, WEELE, wWzolutE,
zEloltolE, WxEelE, setEaved, oy, NEavdd, JEs]
L FEdd, gelwsde, FEuE, FEED, golnFe, 14vdeny e, o
oM, A=, oadAEd, Frdu®, HowvdE U 1evdszdEzdnEs FoA

DE GG E2YA B G CalHEAZ =g olm;

2219 Ry
Z2}e) R %

& 74 A A,
A gedd. ge 7

BE Elode]a, F,

Ao (C&Z, (-CERL, CCAIEREE, sd E Md FoA dEsa,

o= H, CCG¥E, (CGEREE, GCAERYEY, vd 2 WA FTolA dedn.

X7} Bl skt 9] shgtEo] Algdrt. thE FAdolA, B=
]

Cl, Br, I, (N, €71, C,~C&d&xl, -NO,, -CF;, -OH, -ORs;, -OCFs;, C,-Ce&Z, C3-CoAlE

2, CEFLEYY, CCIHHZE, C-CERE, HEZHEZY, CGCIHZAZ2L 2 Ald FodA
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AeE= skt o]e] RE AFE. = bgE FA A, R F, Cl, Br 2 [ FollA Aggtt. e 4|
A, R C-Ce@ ok, & T2 FA A, G222 mE, oE, n-Z2%, o]xZ2d n
2 tert-Fgolth. T thE FAdolA RS ORsolth. thE FA ool A, Ry C-CedZolth. thE A oo A,
C-CedZe mg, od, n-Z2d, ojAxad p-Fd, o]hid 2 tert-FHo|tt. g 7 FA| el A, Ry
o, 3 kA FAdelA, Be dAdZ X3E Eledoltt, d 7hx] FAdelA, RS Eledolt, & T
Aol A, RE -S(=0):Rs013L, Ry C-CeZZolth. th& FAldolr, (L Ze e, oE, n-Z2gd, oA=L
29, n-549, olafd" W tert-FHoth. E thE FAdeA, BE Elege]a, Ry F, Cl, Br, I, (N, &
A, CrCd AL, N0, ~CFs, -OH, -OR;, -OCF;, Cr-Ce2Z, CCAIEFRZLZ, CCGEFLEE, C-Calel=
4, (CGERELZ, HEHEY, GCHAHRZAZEZEZ, dAld FellA Aous s oo X372 A3ke
Adolth, g FAdNA, C-CEZe wE, e, n-Z2d, ojiaxad p-FE, o|ARE Z tert-FEO|
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Hd; 3,5-tF22YY; 2-32RYY; -HEREY; 4-32REd; 2-eexdd; -2 xHd; 4-
A 2-vEdd; s-vesd; 4-dEEd; 2 4-trEsdd; 2 3-gegsEd; 3 4-tdEsd; 3,5-tH
Id; 2-EfEFeozddryd; FEEFoRvdrd; 2 4 EZFoavdrd FoA Aedn, & v}

FA AN, R dHY; 4-EFo2dHY; 2-F2E¥Y; -FERIAY; 4-F22HY; 24-UZFEEAY;
3.4-0F=2=2dd; 3,5-UFE29d; 2-82RAY; 48928 4-vddd; 3,4-0udEsd; 2 4-EgE
Fozvddd oA Aew,
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fo mu nt i
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A e dAF AdelM 71H R 712 Agkd sdeln, o714 47 5 718l R 7] R ol50°] 23d ©4& d#
OGRS EE GCAH RS0 S A8

R F, Cl, Br, I, -CN, -NO,, —CFs;, -OH, -OR;, -OCF3;, -C=CH, -C=CR;, C;-CeZAANLZ, C,-Cs&Z, CCA
247, CGaHELE, CGTEEE, HEZEY, GCIHHEAZELZ,  dd,  -NIS(=0).Rs,
=S(=0):N(Ry)2, —-C(=0)CF3;, -C(=0)NHS(=0):Rs;, -S(=0):NHC(=0)Ry, N(Ry)s, -N(R)C(=0)R;, -COR,, -C(=0)Rs
-0C(=0)Rs, —C(=0)N(Ry)z, —SR3, ~-S(=0)R; & -S(=0):R; =olA Ael=w;

—

= A, NiIS(=0),, S(=0)N(Ry), -C(=0), -C(=0)NHS(=0),, -S(=0),.NHC(=0), N(R,), -N(R)C(=0), -CO.,
-C(=0), -0C(=0), -C(=0N(Ry), -S, -S(=0) H -S(=0),, C;-C;&A#, C-C&ANLHA, CCod L, C-Co3lH]
2A4d, CGCAZREEA = GCalHzAZEEdddelar, o7]A (-G AA, CCEAdA, (L
A, GGl Hzd A, GCAEREAM B GCGHZAS2dA /e sy ool RZ Yo Adsn;

R COR, & JF28AA AsSAolL, A7IA R T4, (68, (CGAEE2EE, (8247, Jd

-B, B, W-L-D ¥ Dol™, o714 sd, B & D& 747 st o] RE o] XghEaL;

L2 dgd, s o RE A&y dEd, -G, CCaAadd, CCLda, C-Calel2gddd,
CGCAZEEEd  E=  GCIHzAEzdddola, o7 wddl,  GGEEA,  CGCEAdd,
CZ_C éﬂﬂ Cl—CsalEﬂi%‘ZJ?ﬂ, C:%_Cﬁ}‘]—g‘i?zlﬁgﬂ uﬁ] Cz_Cﬁa]EﬂE}‘]gigﬁﬁﬂ% 6‘]'1/} O]/\o]'gl R= ou]g] ‘]@’

o, 9%, Y9, SA%, HolE, olnthE, Holtlolk, o a%ALE, olaEelE, WekE,
WY, e, SAElolE, HoltolE, EdlolE, AlE, WxSAE, WaHlelE, WxelvniE,
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[0312]
[0313]
[0314]
[0315]
[0316]
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M= AltlolE, WxEoltolE, MEEelolE, setEaled, oy,

S==5| 10-1724161
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=
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el 7 A, el ==
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EE Tt SR 22 24 g/Es FAE ek 24"
ofg] Werol ik dEdt 719 loje] 2= & wgel aeE

4-(4-B.2 2 H)d)-2-(2,3,5-Eg F 22 -4-H| EA Hll Z2o}n] L) E] @ 3-3-7} 2 E- 2] A}
4-(4-B. 2R HY)-2-(2,3,5-EZHEH-A4-H| EA| Hl Zo}lu]| ) E] Q H-3-7} 2 E- A AF;
4-(4-B. 2R HY)-2-(2,3,5-EF 8. 0 E-4-H| EA| Hl Zo}lu| ) E] Q H-3-7} 2 E- A AF;

(4B R )-2~(2, 4, 5-E 2] F 50 231 A Wl 2o}v] 1) E] @ -3-7} 22441
4~(4-B 2 H A )22, 4, 5-E ] F 2 2-3-0] 5 A] 9l Zo}v] 5 ) E] @ $1-3-7} 2 2 A 2L

J-(4- B2 R D)-2-(2,4,5-E 8 B2 B -3-1] = A gl Zobm] ) E] @ 91-3-7F 2 2 212k

i1
>

4-(4-B2EAE)-2-(2,4,5-ET] 8 2 =-3-v| A Ml Zolu]| ) E] o -3-7} 2 5

4-(4-B 2B HD)-2-(2,3,6-E8 ZFQ 2-4-v| ZA Wl Zolu]| £ ) E] ¢ -3-7 2523
4-(4-B 22 Hd)-2-(2,3,6-Ed] F 2 2-4-v| Z A fl Zo}v] ) E]  H-3-7} 2 544

4-(4-B 2R Hd)-2-(2,3,6-E| HZ R -4-H| EA | 2o} )
4-(4-B2EAE)-2-(2,3,6-ET] 8 2 E-4-H| F Al Zo}u] &)
4-(4-B 25 HH)-2-(2,4,6-EF ZF Q2 2-3-H| HA Ml Zoln]| ) E] . 3-3-7 2 54 4t
4-(4-B 2 RHE)-2-(2,4,6-EF S Z2Z-3-v| S Al =o}H] 2)

4-(4-B 25 39d)-2-(2,4,6-EZHEZH-3-H| FA Hl =0
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[0329] 4-(4-B 2R HY)-2-(2,4,6-E8 £ 2 E-3-WEA Ml Zo}n] 1) E] @ #-3-7} 252 Ak
[0330] 4-(4-ZF22HH)-2-(2,3,5-EFZF 0 Z-4-w EA Ml Zo}n| 1) E] © #-3-7L 2 B2 A}
[0331] 4-(4-F2299)-2-(2,3,5-Eg| F 2 2Z-4-v| S A Ml Zo}n| 1) E] © A-3-7} 2 H A4}
[0332] 1-(4-Z227)d)-2-(2,3,5-EF B2 H4-W| EA ] Zo}n| &) E] @ 3-3-7} 2 B2 A}
[0333] 4-(4-222H9)-2-(2,3,5-E 2 L—4-w| S A Hl Zo}n| =) E] @ #ll-3-7} 2 224k
[0334] 4-(4-Z222HY9)-2-(2,4,5-EFZF 2 &-3-1| EA = o}u| £ ) E] @ 3-3-7} 2 B2 AL
[0335] 4-(4-Z22HY)-2-(2,4,5-EF F 2 2-3-1| EAHl =o}n| £ ) E] @ 3-3-7} 2 22 AL
[0336] 4-(4-222Hd)-2-(2,4,5-E B2 13- EA| A Zo}n] &) E] Q HA-3-7} 2 2 A A}
[0337] 4-(4-Z22HY)-2-(2,4,5-EF & 2 E-3-1| EA = o}n| £ ) E] @ 3-3-7} 2 H A AL
[0338] 4-(4-ZF22d)-2-(2,3,6-EF ZF 0 Z-4-1| EA|H 2o} 1) E] 3 -3-7 2 E A AL
[0339] 4-(4-ZF22d)-2-(2,3,6-EF FZ 2 -4-1| EA|H 2o} L) E] 9 3 -3-7 2 A AL
[0340] 4-(4-F229d)-2-(2,3,6-E8]| B 2 ¥ —4-m| EA|H Zo}lu] £)E] @ H-3-7t2 B A4}
[0341] 4-(4-2F229d)-2-(2,3,6-EF 2 E—4-H| EA H Zo}n| ) E] @ F-3-7 2 2 A Ak
[0342] 4-(4-F22HHE)-2-(2,4,6-EYZF 0 Z-3-1| Z A Hl =olu| ) E] O A -3-7t 2 E-A AL
[0343] 4-(4-ZF22HH)-2-(2,4,6-EB FZ Z-3-1| EA | 2o} 1) E] 9 3 -3-7 2 A AL
[0344] 4-(4-F R 2 HH)-2-(2,4,6-E g H &R -3-w] E Al Zo}u] %) E] @ H-3-7F 2 B2 AL
[0345] 4-(4-ZF229dH)-2-(2,4,6-E 7] 8 0 E-3-1| EA | 2o} 1) E] Q 3 -3-7} 2 A AL
[0346] 4-(4-ZF 9 7 d)-2-(2,3,5-E ZFQ 2-4-v| EA W Zolu] ) E] © H-3-7} 2 EA AL
[0347] 4-(4-2F 2 2Hd)-2-(2,3,5-EY F 2 2-4-W|EA H Zo}n| ) E] @ F-3-7 2 2 A4k
[0348] 4-(4-ZF 9 7| d)-2-(2,3,5-E 8] H & W —4-v| EA Wl Zo}u] ) ] © H-3-7} 2 E A AL
[0349] 4-(4-ZF 2 7 9d)-2-(2,3,5-EF 2 Q T -4-H| EA| | Zo}n] =) E] Q A-3-7} 2 E- 24}
[0350] 4-(4-Z2F 22 d)-2-(2,4,5-ET ZFQ Z-3-1| EA il Zo}u| £)E] 0. F-3-7} 2 B2 4t
[0351] 4-(4-Z2 227 d)-2-(2,4,5-ET S 2 2-3-W EA Wl Zo}n| L) E] © #-3-7} 2 E-2 4}
[0352] 4-(4-Z2 227 d)-2-(2,4,5-ET B2 H-3-W EA Wl Zo}n| L) E] © #-3-7} 2 E-2 4},
[0353] 4-(4-ZFQ 7| d)-2-(2,4,5-E 8] £ Q ©-3-w| EA Ml Zo}u] ) E] © H-3-7} 2 EA AL
[0354] 4-(4-ZF 229 H)-2-(2,3,6-EF ZFQ Z-4-1| ZA| Ml Zolu| ) E] @ A-3-Ft 2 E-2 AL
[0355] 4-(4-ZF 2 27)d)-2-(2,3,6-EF FZ2-4-1| EA|H 2o} 1) E] 9 3 -3-7} 2 E A AL
[0356] 4-(4-ZFQ 7| d)-2-(2,3,6-E T H & W —4-v]| EA W Zo}n] ) E] © A-3-7} 2 E A3}
[0357] 4-(4-Z2 227 d)-2-(2,3,6-ET 2. 2 T -4-W EA Wl Zo}n| L) E] © #-3-7} 2 E-2 A}
[0358] 4-(4-Z22 22 d)-2-(2,4,6-ET ZFQ Z-3-1| EA H]l Zo}u| £)E] 0. 7-3-7} 2 B2 2}
[0359] 4-(4-ZF 2 27d)-2-(2,4,6-EF F 2 2-3-1| EA|H Zo}u| 1) E] 9 3 -3-7} 2 E A AL
[0360] 4-(4-ZF 0 27d)-2-(2,4,6-E ] B 2 E-3-1| EA] ¥ Zo}u| 1) E] 9 3 -3-7} 2 E A AL
[0361] 4-(4-Z 20 29 9)-2-(2,4,6-EF] 8 0 T-3-v| EA gl =o}n] ) E] Q -3-7} 2 224}
[0362] 4-(4-2 2 =¥ d)-2-(2,3,5-EF ZF Q. Z-4-1| S Al Zolu| ) E] @ H-3-Ft 2 &2 45
[0363] 4-(4-8 9 =7 d)-2-(2,3,5-EB F 2 2-4-1| A H Zo}1| &) E] 9 3 -3-7} 2 A AL
[0364] 4-(4-2. 25 ¥ d)-2-(2,3,5-ET| HZ B —4-H| E Al 20} 1] £) E] @ H-3-7} 2 224}
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[0365] 4-(4-2. 2 = 9d)-2-(2,3,5-ET| 8. E~4-v| ZEA fl Zo}u] ) E] @ H-3-7} 2524}
[0366] 4-(4-2 0 551 9)-2-(2,4,5-EB ST 2 2-3-H| EA = o}1] 1) E] Q H-3-7} 2 E A A}
[0367] 4-(4-2 2 w51 Y)-2-(2,4,5-ET) F 2 Z-3-H EA Ml Zo}n| 1) E] © #-3-7} 2 B2 A}
[0368] 4-(4-2. 2 =¥ d)-2-(2,4,5-Eg) B2 2 -3-H| EA gyl =o}n| ) E] @ H-3-7} 2 2 A4}
[0369] 4-(4-2 0 =9 9)-2-(2,4,5-E2] & . E-3-H| Z A Hl =olu| £ ) E] O A -3-7t 2 E-A AL
[0370] 4-(4-2 0 =9 9)-2-(2,3,6-EB ZF 0 Z-4-1| Z A Hl =olu| ) E] O A -3-7t 2 E-A AL
[0371] 4-(4-2 959 d)-2-(2,3,6-E FZ 2 -4-1| EA|H 2o} L) E] 3 -3-7 2 A AL
[0372] 4-(4-2 9 =9 d)-2-(2,3,6-E | B 2 -4-1| EA|H 2o} &) E] 9 3 -3-7} 2 A AL
[0373] 4-(4-2 9 %7 d)-2-(2,3,6-E 7] 8. 0 E-4-1| EA|H 2o} 1) E] 3 -3-7} 2 E A AL
[0374] 4-(4-2 0 =9 9)-2-(2,4,6-EB ZF 0 Z-3-1| Z A Hl =olu| ) E] O A -3-7t 2 E- A AL
[0375] 4-(4-2 0 = 9)-2-(2,4,6-E FZ2-3-W| S A Hl Zo}n| =) E] @ #ll-3-7} 2 224}
[0376] 4-(4-9 2 5 #Hd)-2-(2,4,6-ET B2 B -3-H| EA|H Zo}1] &) E] Q H-3-7} 2 2 A A}
[0377] 4-(4-9 2 5 #Hd)-2-(2,4,6-ET £ 0 E-3-H| EA| A =oln] &) E] Q -3-7 2 B A A}
[0378] 4-(4-MEFHD)-2-(2,3,5-EF ZF 0 Z—4-v]| ZA gl Z=o}n] ) E] © A-3-7} 224 A}
[0379] 4-(4-H e #d)-2-(2,3,5-E EF 2 Z-4-WEA Ml Zo}n| £) E] & H-3-7t 2 EH A
[0380] 4-(4-WE o d)-2-(2,3,5-ER| LR R -4-v| S Al Z o1 &) E] @ H-3-7} 252 4}
[0381] 4-(4-ve ) d)-2-(2,3,5-E8] 2 @ E-4-WEA| Ml Zo}n] 1) E] @ H-3-7} 2522}
[0382] 4-(4-MEHd)-2-(2,4,5-E2 ZF 0 2-3-v| EA ¥l Zo}n| ) E] @ #-3-7} 2 2 A A}
[0383] 4-(4-MEH9)-2-(2,4,5-EB F 2 2Z-3-1| Z A Hl =o}u| £ ) E] O H-3-7t 2 E- A AL
[0384] 4-(4-vE ¥ d)-2-(2,4,5-Eg| H 2 2 -3-v| S Al = o} u] 1) E] @ F-3-7} 2 54 4L
[0385] 4-(4-md#d)-2-(2,4,5-E8] & @ w=-3-m| Z A wl = olm] 1) B @ 3-3-7F 2 5 A4
[0386] 4-(4-me ) d)-2-(2,3,6-EFZF L 2-4-H|EA H Zo}n| ) E]  F-3-7 2 2 A Ak
[0387] 4-(4-vE ¥ d)-2-(2,3,6-E 8| H 2 2 —4-v| S Al =o}u] 1) E] @ F-3-7} 2 54 A1
[0388] 4-(4-HEe 1 d)-2-(2,3,6-EZ 2 Z-4-WEA Ml Zolv| £) E] & H-3-7t 2 E A
[0389] 4-(4-vE 9 d)-2-(2,3,6-E 8] &  T-4-m| Z Al = o} =) E] @ H-3-7} 2 52 Ak
[0390] 4-(4-mE ) d)-2-(2,4,6-EZF L 2-3-H|EA Hl Zo}n| ) E] @ 5-3-7 2 2 A4k
[0391] 4-(4-WEHd)-2-(2,4,6-EB F 2 Z-3-v| EA Ml =o}u] =) E] ¢ H-3-7L 252 AL
[0392] 4-(4-WE#d)-2-(2,4,6-EB] B 2 R -3-1| EA Ml = o}u] =) E] ¢ H-3-7} 252 AL
[0393] 4-(4-mE ) d)-2-(2,4,6-E8] 2 @ E-3-WEA Ml =o}n] 1) E] @ #ll-3-7} =252 2k
[0394] 4-(4-MEAHL)-2-(2,3,5-EF ZF L Z-4-1| F Al Zolu| ) E] @ A -3-Ft 252 A
[0395] 4-(4-H BA A D)-2-(2,3,5-EF S22 -4-H EA A Zo}u| E)E] S F-3-F 2 B2 2k
[0396] 4-(4-mEAHD)-2-(2,3,5-EF B 2R A4-H|EA H Zo}n| ) E] @ #-3-71 2 2 A4k
[0397] 4-(4=m S A H)-2-(2,3,5-E 8 0 e—4-v| 5 Al = ofn| &2 ) ¥] @ H-3-7F 2 5 A
[0398] 4-(4-WEX HD)-2-(2,4,5-EB ZF 0 2-3-m| S A fl = o}ln] £ ) E] Q H-3-7} 2 B AL
[0399] 4-(4-m BN A D)-2-(2,4,5-E FZ2-3-v| S A Hl Zo}n| ) E] @ 3l -3-7} 2 22 4k
[0400] 4-(4-mEAHD)-2-(2,4,5-EF B 2R -3-H| EA Hl Zo}n| ) E] @ #-3-71 2 2 A4k
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[0401] 4-(4-EZAHD)-2-(2,4,5-E2] 2 0 E-3-1| E Al =o}u] 1) E] © A-3-7} 25 A AL
[0402] 4-(4-m EA ) D)-2-(2,3,6-E 8| ZF 2 2-4-H| E Al = o} ) E] Q Hl-3-7} 2 B4 Ak
[0403] 4-(4-MEAHE)-2-(2,3,6-E| B2 FA4-v| EA|Hl Zo}n| £)E] & H-3-7t 2 E 22
[0404] 4-(4-W|EA ) D)-2-(2,3,6-EB] F 2 Z—-4-v| EA fl Zo}n)| £) E] @ H-3-7F 2= B2 Ak
[0405] 4-(4-mZA A D)-2-(2,3,6-E] & 0 E—4-w| S A Hl Zo}n| =) E] @ #l-3-7} 2 224k
[0406] 4-(4-v EA AL )-2-(2,4,6-E2]| ZF L Z-3-v| S Al =o}n| 1) E] © F-3-7} 2 54 AL
[0407] 4-(4-mEA HD)-2-(2,4,6-ER FZE-3-W| S A Ml Zo}n| ) E] @ #-3-7F 2 52 2k
[0408] 4-(4-MEZA A D)-2-(2,4,6-E] B Z X -3-v| S A Hl Zo}n| =) E] @ #ll-3-7} 2 224}
[0409] 4-(4-MEZA HD)-2-(2,4,6-E] 2 =-3-W| S A Hl Zo}n| =) E] @ #ll-3-7} 2 22 4}
[0410] T tHor sgHE 9, SusE e TrEY O,

[0411] THE FHelA, SekA Ve BRES aty] FellA] dEErh:

[0412] 4-(3-B 2R #HI)-2-(2,3,5-EZF Q2 -4-WEA Wl Zo}n| &) E] Q HA-3-7} 2 E A A}
[0413] 4-(3-B2RHY)-2-(2,3,5-ETE 2 24 E A =011 ) E] @ -3-F 2 B2}
[0414] 4-(3-BERHY)-2-(2,3,5-E g H & B —4-w] S Al Zo}n] %) E] @ F-3-7} 2 B2 41,
[0415] 4-(3-B2 5 H4d)-2-(2,3,5-EF 8 0 E-4-H| EA M Zo}u| B ) E] S H-3-F 2 B2 2
[0416] 4-(3-B 2R HY)-2-(2,4,5-EYZF L 2-3-W|EA H Zo}n| ) E]  5-3-7 2 22 4k
[0417] 4-(3-B 2R HY)-2-(2,4,5-E FZ2-3-W| S A Hl Zo}n| =) E] Q #ll-3-7} 2 52 4}
[0418] 4-(3-B 2R d)-2-(2,4,5-E| H 2 F-3-1| EA| ¥l Zo}n| L) E] @ #H-3-7} 2 E- 2 A}
[0419] 4-(3-B2 B HY)-2-(2,4,5-E 2 2 =-3-1| SA Ml Zolu| ©)E] @ A -3-Ft 2 EH-2 Ak
[0420] 4-(3-B2 R HY)-2-(2,3,6-EYZF 0 Z-4-1| Z A Hl =olu| ) E] O A -3-7t 2 E-A AL
[0421] 4-(3-RE R Hd)-2-(2,3,6-E | B 2 F-4-1| E A 2o} ) E] 9 3 -3-7} 2 A AL
[0422] 4-(3-B2 R HH)-2-(2,3,6-E FZ2Z-4-1| Z A Hl =olu| ) E] 0 H-3-7t 2 A AL
[0423] 4-(3-B 2R d)-2-(2,3,6-E8] & & T —-4-H| EA| ¥l Zo}n| L) E] @ H-3-7} 2 E- A A},
[0424] 4-(3-B2 B HY)-2-(2,4,6-EF ZF L Z-3-1| SA| Ml =olu| ©)E] @ A -3-7t 2 E-2 A
[0425] 4-(3-B 2R HY)-2-(2,4,6-E FZ2-3-W| S A Hl Zo}n| ) E] Q #ll-3-7} 2 524k
[0426] 4-(3-RE R HH)-2-(2,4,6-E B 2 2-3-1| A H Zo}n| ) E] 9 3 -3-7} 2 A AL
[0427] 4-(3-RE R HH)-2-(2,4,6-E 7] 8 0 E-3-1| EA #2012 ) E] 9 3l -3-7} 2 A AL
[0428] 4-(3-2 22 Y)-2-(2,3,5-EF ZF L Z-4-1| SA| Ml Zolu| ) E] @ A -3-Ft 2 E-2 A5
[0429] 4-(3-ZF22d)-2-(2,3,5-EF FZ 2 -4-1| EA|H Zo}n| 1) E] Q 3 -3-7} 2 A AL
[0430] 4-(3-F229d)-2-(2,3,5-EHEZ R-4-H EAH =01 &) E] Q H-3-7F 2 H A4
[0431] 4-(3-F 2R Y)-2-(2,3,5-E 2 Q. T—-4-H| EA| ¥l Zo}n| L) E] @ H-3-F} 2 E- 2 A}
[0432] 4-(3-FREH)-2-(2,4,5-EFZFQ 2-3-H|EA| | Zo}n] £ ) E] Q 3-3-7} 2 E- 24}
[0433] 4-(3-ZF2 2 Y)-2-(2,4,5-EF F 2 2-3-1| A Zo}1| 1) E] 9 3 -3-7} 2 A AL
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Sh olel SHES TS g2 AT

A%T Qe FuAA, 27 TANE B owy
() 35t 1 - el kel 18) %ok (i)

3)
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HF-MS) 2 Metolose , ol&AE2(EC) W o] &3 oAl E461, Ethocel , Aqualon -EC, Surelease .
Zud L= (PVA), AW Opadry AMB, 3|=ZAodAER A~ o AT) Natrosol®, F2EAvEaAdEZ A~ o
FleBA Az (N0 ¢, oA Aqualon -OMC, Euld <=3 Telddd FeF BEEA, oA
Kollicoat IR®, EreFgAE=yverol), EFZAY=KLX), ZdEd Fg&, HA & HE, ofad™
Fga 2 o}ady A} AR~ e 2o EFE, oA Eudragit EPO, Eudragit L30D-55, Eudragit'
FS30D, Eudragit® L100-55, Eudragit® L100, Eudragit $100, Eudragit® RD100, Eudragit® E100, Eudragit

L12.5, Eudragit® S12.5, Eudragit® NE30D %2 Eudragit NE4OD, A==

o Ath HPMCS} ~ElotEAle] 358 AFRUAEY W o5 E3d&S I3},

[>

obrElo|E seyolE A|vAE

=7,

T e FAdolA, Zeldgd FelE, oA PEG 300, PEG 400, PEG 600, PEG 1450, PEG 3350 2 PEG 800,

_87_



10-1724161
National

[ —
sSEE79
-
T+=

& 9.

dol A, nlo]a2ME3s AL Methocel o] T},

Formulary(NF)of A

Z2H|o}

2 3k

[¢)

[0737]

g

a]
oy

o

o

oF
il

W

o]

=,

A)6,083,518

=

3] A4,343,789%, 5,340,591
=i}

E

=y
EEI
3 &7 #12004/0013734

oF71Al
, A5,281,420%

=

=

<

E

=

w5

Al

=i}
=
=

-

3] A4,151,273

(effervescence)"
T

E

=

-
X

A,

0

A 7

o2 "7]
ofUxRE, olE EW W

s}
A=
A)
h

7IAE HE
1.

A, gl

gl ARE-S AL

g, o] &

Al ool A,

o x4

pu

L

L

%J_

3

o

5}
=

=

.

sk
A5,456,923%., A15,700,485%., A5,723,26935
1=

o}

s

o

[0739]
[0740]

)

g 71 g

=]
T

o

Al

=
)

2]
el

2]

A A AAE AL

2]

Kok
h=4

]

by

Ho

el

"

o]

[0741]

=
T

]

[e]

SRR

=9 AA/2=(Z8E9AY 2

< I AAR I 285 A

ok
H

L
L

B

0
umo
N
B
N
oI
)
o
ToR

il
—_—

&

e

[¢]

B A

e
™
olo
X0

Tor
B

lesE Az 4 Ao
7 gw, %

°

)

ar

[e)

L

Y

pad

ts]—x;}_

ok %

O
NE(Rohm Pharma)”}

Z] _g_

&

=

to}. Eudragit A2l RL, NE

S

l

FAZ

ob=Ld T A (FE

A

1
o &

. Budragit A2]= E, L, S, RL, RS
| wtel ©] & 7hE

=
K3

QL

[0743]

|

2 RS

917

L

L

S

=i}
=

¥}, Eudragit Al®]= L, L-30D

o

Q

¢}

_88_

2 AFgE ). Eudragit Al8]= E= 1A



[0744]

[0745]

[0746]

[0747]

[0748]
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[0752]

SSS0ol 10-1724161

Dod AEgRs; AER20 R oMHoE o2yt X
x g2}d 9= Qo). Aquateric(FMC)&
¥ CAP FEgtE]l~olth. Aquateric ¢ tE AR
Pluronic, Tween ¥ o}A|€3} T F At e g->s @%i* %Exﬂ‘“ Aga A~ 0]—/‘%]
HolE Eg|dz|H o] E(Eastman); ™Y EZ2(Pharmacoat, Methocel); 3|=FA]
E(HPMCP); 3=ESAZZAudAEZ 2~ SAH o] E(HPMCS) 2 3]£%*]££-‘Q“ﬂ%”%%£* OVHEﬂ ]# '—?’\]Lﬂ
OJE(d A, AQOAT(Shin Etsu))E 23t 7 Ao X3x 2 X3 FH 7|x3te] @i 5 Q). dF
%%,mwy,ﬂﬁmHPw,mﬁ5HP%sHP%F%lﬂxuﬁﬂ-:L@hgiﬁgagi@}%%ﬂ7ﬁ;
sto getd 4 Q. olE B9, JHd 539 =FA A EZ 2 opAHO]E SAYo]E g
= 3 ofUA Y, pH 504 &3ll¥ & AS-LG(LF), pH 5.50 1 S35 = ASMGONF) 2 31 pHol A &35
HGHR) & 233}, ol& TdAle IHoRA, BE 54 A4S 93 mE 22 A3 Hrt.

Al Alz=dels, <1 mo H‘X

lkl

Zg] nld olAH o] E XEH o] E(PVAP). PVAPE pH >50ll4 &alEm, £%7] @ Yoo & FaAo|r}.

A 98 38 E3A4, o479 24, @3 9/5s 2gHol24kal
g8ttt A Ade JhaAE EdE A E#HOE(Citroflex 2),

A FANA, FHE shaA 9 7Hsd)
—9_ =
ole Eg A" AE#HC|E(Citroflex A2), Carbowax 400(Z| &

adEs SR 5 9

EgjotAd (=414 Eﬂo}/ﬂlﬂloli)

=E = 400), Hold ZeeolE, Efid AELC|E, oids} RmgAgE, SEAE, ARk diHE=
Zeddl s 3% yRrd ZgeeolEE 2. 53], ol JtERAN ofad S9AlE, B 10 WA
25 %] kA, 538 "gid zaeelE, Zelddd FeE, Egdd AEHE ¥ Efods T
B 2" Ee 9 299 g2 FAR] 29 7lES ARt 29E =X ¢ Qv 2" s AT
Aol A ol =4 dae] wighH ek Folo] =add wj7hbA] FAsHA dold=s shrlel FEsloF drt

29 B24E 7HEse Y BaA71aL, 2% 4 B A% AAEES ANAdsk] flske] ThaAl olefol A, A
2 ZhaA, AMGAGA, AxA, SSA (Y, 2 g B PEG)E ZWe e 9L

e Aol gl ZlAlE ek 1 - Vel etes Edehs, & ddl iAdE 2AES vhe A9
& ARgete] AdaEn. HE AlFES Aojd A ARE o] " Al e 54 oA 13] o] FA
We daE Aed v ve A¥S, dAsks AL of AR, v 53] A5,011,692%, A|5,017,381%,
A|5,229,135%, #5,840,329%, #14,871,549%, A|5,260,068%, #15,260,069%, A|5,508,040%, #15,567,441%

= A5,837,284% 0l Z1AE AL WISkl g vhs 2AES ARt FolE = gl

B2 e 7@ AWd Alago]l 2 e Ve A= 7 ARREbrel AAsith. g dg Al=H)
o de, dF ¥ THAA A", oAl ZSEL B ZeSyEit, EFeFee 9 FtEEsE o
S WEZ~, FHzHE, FulzEHE dzHZe 2 ~HES HES, AH vFFAA A" 2 A
A e A AR, dAd ResgAs, degAgs B EgedAgs; stelemd i AlaE: deps
g Alz=gh AEEA A2E g 3", AN AW, T ARAE AHES 45 BA 55 2§ 4
£ 5, Fd[Liberman et al., Pharmaceutical Dosage Forms, 2 Ed., Vol. 1, pp. 209-214 (1990); Singh
et al., Encyclopedia of Pharmaceutical Technology, 2nd Ed., pp. 751-753 (2002); w|=r E3] 4,327,725

S A4,624,848%;  A4,968,509%; A|5,461,1405; A5,456,923%; Al5,516,527%; A|5,622,7215; A
5,686,1053; A5,700,410%; A|5,977,175%; A)6,465,014%; 2 #16,932,98335 ]S =g 4+ U},

A AN, ALANN AF FoAH AT, WGl AR AT, A 31

hen i |
AAF L sl o] kAl BE EEAE Xt & 2AE] AFEY. AV 2AEL dgs A% B
2/5E BEd 9o, JJr SEA, AAHoZ FUZ HELA o] dojxiT)
AT FAE 913 A ZAE AP, dASE AL ofYA T, ofEFgH oz HEHE A AT B, o
A, g A, A g AHS st o FolA MEE s A dgdd 5 k. oA, EA[Singh et
al., Encyclopedia of Pharmaceutical Technology, 2nd Ed., pp. 754-757 (2002)]& =g 4= v},

B oo 7lAE A dgdl @ Bl B3 [The USP Pharmacists' Pharmacopeia (2005 edition, chapter
905)el ol vhe} o], 4 AIZF o] Tk FHT AER JE F Jdvk. dEALS HA Z”%«] T2aA A4
of tiste] YH3l= MEH Wl o3 AAEoF gttt g FbH] FAol A, A dEgAS 1 F m§k A&}
v EYA A o wHg dgdor QAAGA L F k. & FA A, FA T‘é‘i‘“’li% 45 Z wRke
2 A &se 293 A" o #A3 dgdow AHEGAD F k. T G2 Ao, A dEAS
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AL o] o] 7Issith. §A FAldolA, AXe Adh A4 ZEF Fdol dAYAY, B AZa &
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9 CSTIM ©ld) 2/mE Orai @& (Orail, Orai2, Orai3)S E33t. AlEE YAZow dmd () 2
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A GI-CA-N AABEAMEZ A, AR GOTO AFEAMEZ AE, vl Neuro 2a(N2A) AARAEE L/5%
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AEZ(AZAW, HL60 AE) B 2274 HZF AZ(AAY, 1937 AE), HH FZF AZ(AAY, CAd6 AFE),
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AR TR Al UREe) WERY ALE TS, 2wl JAE Py 9/EE g FoplA 45w
9 PUS AHEel FAT 5 Ak

e

< T e As AdE 9wl AxEe] A
v sk = ook, o2 5w, £ vz EA¥E 94 C(PLC) A3 Al

o AR TR AEE A: A5
2=

[o
(N
o
Ho
jine
lo
td
i
lnl
o o,
% o
4
™
ol
N
Ho
ol
2
2
o
N
k!
M)
o
ox
i)
o
)
N T o

B FE&AGPR)A g PLC-B 2 B2 71vAl &4 2 v]F8A] B 22 71vAlel 9§ PLC-y & 31
ojdttt. webA, F=&A wizl PLC- 443 Al28E iete 2Hlo] Fodst= Zow Azl st
Aol FE&A AeEd SN AGAE A ZE el ds EUH EE 371E & Adv(dE EH,
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U Aol sidste WA 2AE RE=E mggo=z Frksk 4 Ao d[Trevillyan et al. (2001) J.
Biol. Chem 276:48118-26) &x). W&H WAMY ¥EX® FE =9 i 2/ E f8 F7] LAFo|E &g
Z7d3slo] CaN &A4ts) 84S Hrisig,

NFAT AAL A

NFAT(Zdste T Aol & 1A AAl ks AlEW 2wl Ssto] tre] fdas =43, ds
W, NFAT a2 o] mkgo] its= AR fFAxte] dAMS 2det. NFAT 28 fAAzREe] ==
, R/EE olE FAARATHY £d 49 9 845 ARESte] NFAT 24 23S ZUHFGoEN AXY 24
UEE 5 v, g2y 4 92 E]EH TR, A B-FHEAIGA, =4 G A (GFP)
| ZFsHo2 AAHE NFAT =4 ZT=2HE s NFAT 24 84=

|, vE 58 29 S A2002-0034728% Fx). 2lEE S Ees 24 o] 2 NFAT

b

NFAT <14tst
NFAT &Ash= 5

Py
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e
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>
=
e :[o

= golatslaith, NFATE Ca @l B CaN oA 2o S3te] AlQ1tsbgc.
NFATS] ClAt3}=, oS S5 A Eo) A 74% 7be Al BlE NFAT whid - oA His6 Bl NFATE HdAZ o
24 U 4 b BoE NFATE Ni© A2utE S AFREte] AEEiE A" £ gen, A A

na =
T3 9 EE dad 228 AYd F olvh NATS] wrh a2 ilbstd FEE o9 =¥ ojFew
& S glrh. dakshe NFATO] el NFAT &/dste] HezA ARgd & 9l

=
=
Ol
k>

N ZEA3} 8 Alo]e] NFAT Z4 3} NFATO] ¢1Aksl Abeel o8] A= tl. NFATSY <IMbsleE & 43 9S8 A}
HgtozH 8 4slE WA NFAT &) 543s, dE 59 AXdA F3F e8] NFAT, & &4 GFP-
NFATES wdgto 2y U 4 vt 23 dv4dS A8t gls NFATS & 543818 BUET 5 9
TH(E& [Trevillyan et al. (2001) J. Biol. Chem. 276:48118-26] #%x).

AEZ B, A Iz BElE wNd 3% 242 Abgetel RUHT £ Atk A8 5W, 4392 Wy
AEZPE 9% 5 Atk 12 @A) ELISA 4 e 449 T9e Aol gz Amsh vas)
of BulHl L2 ¥ A% WEE 4T 5 Adrh e AR, AT -0 o) BEE FA B4 4
5% 5 otk

AEZ e

AEZ, AT @R Ae ohIAR, IL-29] WAL AXeIM AAoE BAE 5 Uk, B W, 7
A ORAeN, [z ZREEE I 444, dan FaAded Et p-gHEAtael AFHom
@AAshn, AEH FAES Q¥ £YT £ A AwE fd raE muHSa b

Xy T
4 UTH(E3 [Trevillyan et al. (2001) J. Biol. Chem. 27
L-2 mRNA =& walzo] 3g S J§7P%L T St}
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o~
o
—
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OIO
Do
()}
=
e

T AX F2

[IL-29} & NEZIL mEA £ 52 39 21T S8 T AXE Z2d dast | wels T AE 242 A
EZ dd £ 2] Wt oty WMAEY. T Alxs, d7dd S7hvdd A B 5% A HEZTE fE
la, oE 59 Al¥d sH-Elrjde] Hx2 AHgsta, sH-Erd EUS SHTORA T NE 48 AT
F ATH(EE [Trevillyan et al. (2001) J. Biol. Chem. 276:48118-26] %)
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Bdn 2 e EA FA e A8 4 dn. 485 2d, 4 A S5 3 A HE 2de g5 F
T AR AR 5 F7 oAETe (g vEd A= g AFE 9-3)S FRkso(edd), &4
[ ) J. Neurosci. 21: 1868-1875]

AR TAY B35 g R EAAE FE 7 oldET S Frista(dzd, o= AV wE g 3
I (paw withdraw)E& F71ge=24), & 2o 7xd SgE= AXEH sEI AAHA FLe &S
H] 1L gk},

wgg YAl Aok FAF g

Al A (:1
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ol A1 DCM(5 m¢) T 5-H2EMZ[A]FAIE-2-7F2 52 4H2A, 60 mg, 0.25 mmol)e] ErHo] Aty
2 m) 2 EviEe] DIFE 718gith. E9ES 204 17 A1z Sot wwsdleh. s WF AAS A
ZAZAT. FFES DIMG me)dll &aIA71aL, oJolA tert-HE 2-olu—4-(4-F 223 d)E ¢ H-3-7t2 527
|E(1A, 62 mg, 0.2 mmol) Z DIEAC0.3 mO)E 7I8Flth. EFELS oA 17 AZF 5 wukslgich. vk

S DCM(5 me) & 3 Aabar, 1N 44 HCI(3 x 5 me), E(1 x 5 ml), 1 N 54 NaOH(3 x 5 ml) &2 A H 3}
, T SRIGES AdelA AxzARAT. AxAE ool o3 AASTE. A9 M FHFAIAA A
qog  FFe IFEGHS dden, O oY AASA & g wHACdA ALEF

CosllsBrCINO,SOll w8l o] 221 532 (M +1); ASFX]: 532,
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AAle] B: 2-(5-BERRHZ[A]SAIE-2-7t2 5| o}v| £)-4-(4-F 229 E| 2 :-3-7t2 5443 (44) 9] F4
A2 A DAM(2 me) Fo = (30) 2] ol TFA2 )& 7kt EFES A20A 30 ¥ &<k wikahsd
ko &g 2 AASST. EHFES DL mo)oll FEAIZTH. P RS o FH8kar, DN x 1 ml) o=
AAsQon | AZNAN FEFEMA)S AT, HNR (DNSO-d) 6 7.12(s, 1), 7.38(d, 2H), 7.43(d, 2H),
7.79(dd, 1H), 7.96(d, 1H), 8.29(d, 1H), 12.80(bs, 1H), 13.44(b, 1H).

FARE AAE ARgEel, B SRS Az,

cl O+ OH '
1 0
N
% Yoo
S [s] Br
- (7-B 2R Z[d] SAIE-2-Ft2 B A o}u] £ )-4-(4-Z 22 d)E S A-3-FF=EA A H NR (DMSO-dg) &

7.12(s, 1H), 7.38(d, 2H), 7.43(d, 2H), 7.51(dd, 1H), 7.87(d, 1H), 8.02(d, 1H), 12.81(s, 1H), 13.40(b,
1.
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cl oH "
Ho |
; N
s o

2-(NZ[d] LA E-6-F1 2 E A o}u| E)-4-(4-Z 229 9)E o A-3-7F 2542 0 NIR (DMSO-dg) & 7.02(s, 1H),

7.37(d, 2H), 7.41(d, 2H), 7.98(dd, 1H), 8.07(d, 1H), 8.34(d, 1H), 9.00(s, 1H), 12.45(s, 1H), 13.35(bs,
1) .

AAd C: 4-(4-F223Fd)-2-(8-3=29fd=2[1,5-a] ¥ g d-2-Ld 72 B do}u]| =) ] L H-3-7} 2 EAAH(5) 9
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2 m¢ DCM Z9] 8-3l =29 & 2[1,5-a] 92 -7t 2 54 2H(1) (41 mg, 0.25 mmol)2] &N Fsh&4A(210 wl,
10 935 71 5, SoiFe] DNFE 7hebgith. g 8ol 3 AL Fob AellA wikd 5, S A7)
ok wAA A ?ﬁﬁ}g(z)% 2 m¢ DCMell -&3|AIAT. 7] o oln]:=E] 2 (3)(61 mg, 0.2 mmol), DMAP(2
mg) % DIEAC110 p0)E 7FetSivh. RhAim=s A2olA wgkeh § Wg-E3 54 NaHC0:= A %1sk3ivk. DM
S BEsta, A7 S, AAE HPLC 94 HAAE l35le] 66.8 mg t-Bu dAEHIE EHA(4)E IgoH,
oo} A2oA 2 AlZF H<F TFA/DCM(1:1, 3 me¢) oA nykst

A 7131, A AAE WPLCHAE deldd. ¥4 dFE(B)S
)3k, LC-MS: o] &X] M= 397.83; A=X] M= 397.82.
AAle] D 4-(4-BEEEHY)-2-(8-3 =2 HER[1,5-a] HHd-2-UIt2 R o} ) E|  W-3-FF2 B4k &
A

¥A 3gES -slemveEZ[1.5-al YUt =5 44H1) (41 mg, 0.25 mmol) % t-5¢ 2—0]—U]L~_—4—(4—E

2
THd)E L Ji -T2 5] E(71 mg, 0.2 mmol)ZFE ZF&ste] fASHAl A=A, 52 94 1y F
o2 70.8 mg(AA & 80%) LC-MS: o] &3] M= 442.29; A==X] M= 441.71.

ofj

gk, =9 AZA T, AFES DR &3

=
S g E(60.3 mg, DA FE: 75.8%) O 2A

AN E: 4-(4-222H9)-2-(AEFJ-2-UFt2 H ol )| e 3-3-F} 2 B A Alo] A

EA 3FES A=Y= HA4H20 mg, 0.12 mmol) E t-F¥ 2-olnx—4-(4-B 2R d)E QH-3-FI 2524
o] E(3)(37 mg, 0.12 mmol)ZHE ZW3ste] FALStA Azt F5F: A R0 2 A 13.9 mg(AA
T8 29.2%)

AAl F: 4-(4-S2E¥d)-2-{6-HE-4-(Eg EFF L2 E)F=[2,3-b] ¥ Bl d-2-d 72 H do}r| = } E| .31~
3-7t2 5444 (13) 9] F4:

AR
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2 ml DOM 59 6-Md-4-(EgZFezWe)Fe=[2 3-b] 7 d-72E24H(10) (61 mg, 0.25 mmol)e] &N
ASh&AA (210 w, 10 TS 71k =, FulFe] IMFE 718iqlch. A4 3 AIZE B3 *‘ﬁlow EnA-ls
3 5 0 AxAZAY. vAA A F8HE(11)S 2 ml DCMol &I A . A7) &odl] o] nE] @ H(3)(61 mg,
0.2 mmol), DMAP(2 mg) % DIEA(110 w0)E 7}ttt WA =S A4 wygkel & WgES ?H NaHCO; 2 9]

rbl
019
2
mlo

AYsAth. DM F& EEskal, FHFA v, BAE HPLC % AAE d3ske] 100 mg t-Bu o] =H 2 FIHA)
(12)& O*Oi_ﬂi, oJo] ] A2olx 0.5 AIZE FF TFA/DCM(1:1, 3 ml) FollA mutaldch. Z9 AxAZ
JFES Dl &aA171a, o7 AAE HPLCAAE Aagich. A 3H3HE(13)S 44 IFE(52.4 mg, HA
g 54.5%)9_@1 el SRt LC-MS: ol £4] M= 480.84; A=A M= 521.22, 480.73.

AAd G 4-(4-EREIY)-2-[(T-EF L2 EAE-2-Y) 7t 2 B d o] = | E| @ |-3-7F=2 54 41(20) 9] 94

e
on "o o~
o. o © 0N
Holo o AF 1s )“*‘(’N - | ¢
o —_—— -3 o . K 0
: H
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R=CI (8)

o

ci 4
),
§

3 ml MeOH 9] 2-0}n|x—6-ZF9 25 =(14)(254 mg, 2 mmol) L =& 2,2 2-EgdEA o} EH o] E(15)(328
mg, 2 mmol)e] &NS wpo]|mRYo|H WS 7] F 140TCoNA 1 A7 ot 7Hgegin). Aoz WAzl &, 4
Aol FAHAT. oJFstar, o]ojA MeOH=E MA3te] 208 mge] WlE 7-ZF L 2HIESALE-2-7t2 5ol E

==

(16)5 44 AGEZA vt & 53.3%. LC-MS: o]&X] M= 195.15; AZX] M= 195.96.

o]

5 m THF/MeOH/H20(5:4:1) F¢ wWE 7-ZF 0 2WIASAE-2-7t2 5 A H | E(16)(78 mg, 0.4 mmol)e] &
0.8 mé(2 2eF) 1 N NaOH 58NS 71algit). ALoA 2 Az HoF wwkal & wke &3228 1 N IR F3)

puip el ’

ARE. EgES w5 AZAAA wAA AADE dAyo. vAAl AAA7)& 4wl DMl AEA71aL, 336

Azpead 9 Euo] DIFE 7Fskitl. A2od 3 AlZE Bk wwkek & ukS F9kE-S Zuk AZAIAY. A
Al nAA A 93E(18)S 3 ml DCMel AEA|ZI 3 DIFA(150 «0) 2 DMAP(2 mg)E 7}8litt. W =s A&
oA wwre F wkSE-S SA NalCOs= YA Fstgdtr. DM =& Egsta, 327 o8, AA& HPLC 94

AAE Aste] 25 mg t-Bu Ad=HE FUA(19)E dAoH, o]oji Ao 1 A7F <k TFA/DCM(1:1, 3 ml)
T

ZFo A wEketA T, S AxA7 ) AFES DF &aA7]3, 94 AAL HPLCAAS detgdet. TA 3
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SHE(20)S A 13 E(20.8 mg) 224 sttt H NMR (DMSO- dg) & 13.48 (bs, 1H), 12.94 (bs, 1H),
7.86 (d, 1H), 7.57 (m, 2H), 7.40 (dd, 4H), 7.12 (s, 1H).
AAd H: 4-(4-E22H9d-2-[(4-EF L 2NZEAE-2-9) 72 R ol = | E] L A-3-Ft2 E-H 4to] A4

FA HFES SRE(14) Al 2-opw-3-ER o 2w Fwate] FAEA AZSATH. H NIR (DISO-ds)
§ 13.5 (bs, 1), 12.9 (bs, 1H), 7.83 (d, 1H), 7.65 (m, 1), 7.42 (m, 5H), 7.12 (s, 1H).

AN 1 4-(4-B2RAG-2-[(4-ZF L 2NAGAE-2-U) 72 B d o] = B . #-3-7} 2 52 2ko] A

FA FFES FFE(14) Al 2-ol=-3-FF 22, 1 o]Fo] 3 thale] t-FE 2-oln4-(4-HEH
Ad)E o A-3-t2m Ao ER Fuwkate] FALSA AlESHAATh. H MR (DMSO-ds) & 13.5 (bs, 1H), 12.9
(bs, 1H), 7.83 (d, 1H), 7.64 (m, 1H), 7.55 (d, 2H), 7.44 (t, 1H), 7.32 (d, 2H), 7.12 (s, 1H).

AAlY J: 4-(4-F2 29 d)-2-(E ¥ x[2,3-d]E| 2H-2-U 72 H do}r| =) E|  HA-3-F1 2 54 2H6B) o] T4

L

o}

Iy e >/—(/I) -
o] S . 5

(COCH,, t, 2h | D—NH, DIEA 1 2n
s

1B
3
cl cl HO
TFA, CH,Ci, o
rt, 2h | \ N =
s H 8 4

CHCLo(2 me) 9] 1B(184 mg, 1 mmol)9] &lol 13224 (254 mg, 2 mmol) 2 4-t]|eo}u] =3 2]l (DMAP,
24 mg, 0.2 mmol)& 7FebQlth. ¥k E3}ES 2 AR B A2 wyegltt. &ulE XE AAG ] dEA
Ak, FFES CHLL(2 m)oll &3iA171aL, 3(124 mg, 0.4 mmol)S N N-T]o]AZ 2o dolvl(DIEA, 520 mg, 4
mnol) 7 A Zhekqlch. EES WA RS ALddA wyksiglth. whE E3HES X3} NalC05(10 ml) = 713 st

I, tert-F€ o ~HZ(5B)E EtOAc(10 ml x 2)& F=39t). &3k 7128 AXA7]2(NaS0,), & =

l

NAT, AFES CHCL(2 me)d &31A17]1aL, TFA(0.5 ml)E 7}slgdtt. £ 2 A7F B¢k AL A wnks}
Aok, FF AAES HPLCE AASS Y. 239 AAHES i3t 23S deta, 557U, 33E(6B)(6
mg, 1.5%)S WA n3PFoBA AT},

AN K: 4-(4-F22H9)-2-[3-2-F22Hd)2-EF L2 I 2% Q doju]| = ]E]| @ A-3-F} 25 XH(21) 9] TA

| |
. |
HO% (HF)szHsN HO CHzclz ci
NH, NaNOQ, #, 18h F (COClyy, i, 2h g

22 23 ”

5 mee] Moy Z(E2Fe2384a) F9 F3E(22)(200 mg, 1 mmol)e] &M o}AAVEF(105 mg, 1.5
mmol)S 2 WHHEHA HH?S] 7heldth. Ao A 18 AIZF Bk wRkeE & E(20 ml)S 7ISieith. AAE &
NE qHEZR FZ3Uh. dEHEFS 1 N NaOHZ A FH38T. 758 HCIE oA ESsta, deE22 &3
o dEHZEZS AZAFATNS0,) . &E A AASAT. AA BdE(23)(151 mg, 74%)S U o A

3HA ekl ok dAlel A ALE-SRSIT
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24

wb Cl o 0
!
¢l oo
i CHZCI, DMAP N e
T —-nH, + F DIEA, 20 - | g Nt
25 S 26 o

Cl I N 0. 0 [o]] HO .o .
/
%NH FCl \%NH cl
TFA, CHoCl
s LA, HCh s
5 O rt, 2h 21 O

CHCL(2 me) 5¢] 23(151 mg, 0.74 mmol)®] &Kol #shZAU(190 mg, 1.5 mmol) F 4-tiw|EHoln]=3g|d
(DMAP, 18 mg, 0.15 mmol)<& 7}3tQlth. WhHE EFES 2 AZF & ALoA ultelgict. &iE 3 A7 38k
AZAAT. AFES CHCL(2 me)ol &a|A7]1a1, 25(93 mg, 0.3 mmol)S N N-t]o] A ZHoelo}wl(DIEA, 390
mg, 3.0 mmol)¥ A 7hepdltt. E¥FES WS A2oA wwksiith. whg EES E3F NalC05(10 me) =
A8k, tert-F4 N=HZ(26)F EtOAc(10 me x 2)2 FZ3}3

L
o
ro('
o
N
ofj
o
)
BN
>
N
k1
=
&
w2
fe)
)
ofl

BEAAT. HFEE OCLE nol 3N, TFAO0.5 n)Z 71aich. EHEE 2 A7 59 ALolA
Witk A% AYEL IPLCE A, 249 GBS FReE RIS @y, s d@E

(21)(15 mg, 12%)< WA gL =A AT

AAd L 4-(4-F22HY)-2-(2-EFL2-3-¥HdZ 2% Yolu| - JE| L H-3-F 254 2H(31) 9] A

jﬁ/\@ _(HF®CsHEN i CHCLDMAP
NaNOz t, 18h F (COC!)Z rt. 2h

% 28

o
_CHGL
\%NHz . % DIEA rt o ‘ \ N
AN F
%NHH : TFACHCly | \©\(<»
as ©

t, 2h

5 mel gy 2 (EFFQEHFL) 9 FFE(27)(330 mg, 2 mmol)e] £ olAAGEEF (210 mg,

3

mmol)& 2 WwRFSHAX A3 7hskgink. A2ollA 18 AlZE Et wukgk & 2(20 ml)S ZFeiivh. AdE &
- N

P

BVIA-
A oH=r FEeo. dEESS 1N NaOH=Z AlHslth. 53 HCIZ oA Estelal, JH== &3}
o 2SS ARAZTNaS0,) . §E A AAsk . mAgAl A E(28)(195 mg, 58%)2 Tl ol Al

SHA el Tk Sl A ARE-SESATE.

CHLClo(2 me) 2] 28(195 mg, 1.2 mmol)2] BHel H3hS4rA(295 mg, 2.3 mmol) % 4-tjwdolr -3t
(DMAP, 24 mg, 0.2 mmol)< 7}e}qith. Whg EFES 2 ARF ¢ A4 wnkstgict, 3UHE 218 A Az
AZAZAT. AFES CHLCLL(2 m)oll &A1 711, 4(63 mg, 0.2 mmol)S N N-Tlo] Az Z o elobl(DIEA, 390
mg, 3.0 mmol)d} A 7}ttt TFES TAIES A2oA wukeith, s E3E-S ¥3} NalHC0;(10 ml) =
AAstaL, tert-FE 2HZ(30)E EtOAc(10 ml x 2)2 FE3}
SEAATY. AFES CHLL(2 m)ol §8)A17]aL, TFA(0.5 m)E 7
HEklth. HE A ES HPLCE AASHIT. A4 AAES Fiste B3s s, sFHAAY. sihs
(31)(15 mg, 18%)& WA PR o ZA AT},
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AN M: 4-(4-222HY)-2-(2-ZF2-3-HdZ2 W Yol ]| o A-3-Ft =2 B A AH(35) 9] A

iﬂ@ __lo%HOL SL(\Q CH,CLOMAP ¢
NaNO 0 C-rt, 18h “COChrt, 2h 13 0
¢l o
AN _GHClL
\ ‘s NHa  + DIEA, 1, 2 D Wa
’ \// 8
0
¢l oo cl HO _q
f A NH | TFA CHoCIy \%NH |
] I'l,2h s
3a 0 35 S

5 me 10% HC1 59 3}&E(27)(330 mg, 2 mmol)e] Wz} &oo] o}l AAMYEF(210 mg, 3 mmol)S 2 wyks}
A A3 7EEFATE, e EEES 3 Al7E Be 0TolA, 1 v A2 WA ES wkEdTh, 2(20 me
Zbekaitk. A" &9S dgEHER FE3AY. dEHEITE 1 N NaOI=  AFHsY. 4
oMM ESIslaL, AHEZ FE3AUTE. oHESS AXRAIFTYNaS0). &ulE AF AAS . v
(32)& o o] AGAEHA & v @Al A AHgsEglt).
CHCI(2 me) F°] 32(2 mmol)o] &Hell H3p52A(508 mg, 4 mmol) R 4-t]wDolr] =g 2] (DMAP, 24 mg,
0.2 mmol)% bttt whE ERES 2 AR 5% ARoA wdtsiglt. §vlE AF Al A AxAIRAT. &
ES CHCLy(2 m)oll 83fA17]1aL, 25(63 mg, 0.2 mmol)E N N-t]jo]AXZHodol(DIEA, 1 g, 8 mmol)d} &+

7l 7rekie. Edes WA RS Ao mutsigitt. vkg &

KeN
=

s
>~ Q N—
(Gl T rﬂ

=
R

O::
oL

)

55 ¥3} NaHC05(10 me) = AASIaL, tert-HF
g o 2HZ(34)E Et0Ac(10 m¢ x 2)2 FE3Th. F& F715S A=A 712NasS0,), E FFAZ . F
S CHCL(2 me)ol &3 A17]aL, TFA(0.5 ml) S 71ettt. £TES 2 A17F Tot A2oA uwtagitt. JE A
JES HPLCE AASIT. &4 AHES dFste £8& Fotar, wF5AZT. 3hE(35)(10 mg, 3%) =
M AR RA AT

>
b

>

AA Y N: 4-(4-F 229 d)-2-[3-(2-222Hd)2-FZ2ITZH e Yol ]E 2 9-3-712 24 4H(39) 9] A
1 N |

cl
HO T 10% HCI HO CH,Cl,, DMAP cfﬁﬁA@
¥ o0
22 NaNQ; 0 °C-rt, 18h Cl36 (COCl)y, i, 2h cl

X £

o o ! ¢l oo
cl CHoCly
i ND—NH,  + ¢l DIEA, 1, 2h i N-np I
el oo
cl HO\_q
i Ny CICI
§ ?"{_@ TFA. CHyCly Ny g1
38 0 38 }’L@

rt, 2h 5
o]

2 mee] 10% HCl <] #H3H=(22)(100 mg, 0.5 mmol)®] 3z} &Hel obdA}EH(520 mg, 0.75 mmol)& # i
Rk A A E] Zhekitt. wbe EfES 3 AIRE B 0T, Ttk Aol R RS ambshivh. 2(20
m)S 7hergith. AAE 8-S oH=R % sholch. Bl 2FS 1 N NaOHZ Al H &gl 535§ HCIR oA E
statar, elg2x FEEch oH2FS AXAATNaS0) . EE FE AAsE. wgA AdE(36)(77

ng, 779)% B o4 BASA % thg BN AHgaAT.

e

CHCI(2 ml) 52 36(77 mg, 0.35 mmol)2] B-Mof As}SAA(89 mg, 0.7 mmol) F 4-tjuEoln| =y d
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(DMAP, 8 mg, 0.07 mmol)S 7}lit). Wb EFES 2 A <t ALoA] sty &ulE& AF A|ASH
AZAAY. FFES CHCL(2 m)oll §3lA171aL, 25(43 mg, 0.14 mmol)E N,N-T]o]iZ 2 Ho| Lol (DIEA,

181 mg, 1.4 mmol)¥} 37 7tetlth. E¥FEs WA=S A20A uwregltt. Wk Z3ES £33} NaHC0;(10
)2 AAsar, tert-5FE AEIE(38)F EtOAc(10 ml x 2)2 FE3vt. &3 %71%% AZA 7] AL
(NazS0y), AF &A1Y, ZFES CHCLL(2 me)o] |aAI7)L, TFA0.5 m)E 7F8tlet. EFES 2 A7 %
QF AoA wgkergltt. HF AES HPLCE AASIth. A4 AAES Hishe 895 dsta, 554
ATk, 3FE(39)(2 mg, 3%)S WA nPF oA AL},

AAe 0 2-(2-EFL2-3-F T2 E-2-d R Yojr| =)-4-(4-Z 225 ) E| 2 W-3-72 541 (43) 9] FA
. by
% CH.Cl, DMAP_ ;j\‘f\é’ i O o CH.CI
—_—eD .
(<:ocu2 ", 2h o * 25§ S—nH, DIEA 20

s
cl o :
c

\%ﬂ F ! TFA, GHzCly %"'

rt, 2h 43

CH,CL(2 me) 9] 40(83 mg, 0.5 mmol)9] &Moo A3}L2+2 (127 mg, 1 mmol) 2 4-T)w|eolm] =3 2] (DMAP,
12 mg, 0.1 mmol)S 7}8FiTh. HbS E3MES 2 AIZE 5ok ALoA wntsiitt. &vlE 33 AASI AxA
Atk AFES CHLCL(2 me)ol &ajA71aL, 25(62 mg, N-t]o] Az 2ol Yol (DIEA, 258 mg, 2

o
0
mmol) 3 37 Zhsklth. ERES WAES A2 ankeiivh. vkg E9ES 35k NaHC0,(10 me) = A8t

l

I, tert-F¥ o 2HZ(42)E EtOAc(10 m¢ x 2)2 FE39 Y. &3 f715S AERA7]I(NaS0y), JF 55
AT, FFES CHCL(2 m)oll &siA1Z]aL, TFA(0.5 m)S 71ttt E8ES 2 A7 B9k ALox wnks)
Ak, HF AAYES HPLCE AASIAT. &2Ao YAES it £8S Fsla, TFAAT. 83E(43)(66
mg, 82%)S WA mFPR oA AT},

AN P: 4-(4-22EHY)-2-(2-HE-3-HId T2 Yol =8| 2 3-3-F1 2B A A (47) 9] FA

NH; DIEA, . 2h

cl HO _q
\
I NH _TFA,CH,Cl A
rt 2h I < NH

j\(\ CH.Cl, DMAP Clj\l/\ m\C]\O C cHic!
(cocuz It 2h @ + A ~CH 0L
45 28 \ s

whg ich. gl AF AAse] A%

o|Ax 2o eo}l(DIEA, 258 mg, 2

12 mg, 0.1 mmol)S 7}8FiT). Hbs &
Zth, AFES CHCL.(2 m)ol &3jA]7]aL, 25(62 mg,

o
0
mnol) 7 A Zhsklth. ERES WAES A2 ankeidivt. vkg ERES 35} NaHC0,(10 me) = A3 st

E#
it
o
Do
>
N
ol
o
i
o
2
>
= H
r&
— ol
ol
;O

3L, tert-5F¥ o ZHZ(46)E EtOAc(10 ml x 2)F F=3IATH. &3 F715S AXRAIZ]LNaS0y), AF &5

ANAT. FAFES CHCL(2 m)d |3A7]12, TFA0.5 m)E 7Fgltl. E3ES 2 A7 S ALdgA] muks)

Aok HAF AAES IPLCE AASNY. 249 AHES Fdhate BIS F8tx, sFAHT. I3FEUn 1
1.3

mg, 14%)& Ay J o 2A] AT},
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[0925]

[0926]

[0927]

[0928]

[0929]
[0930]

S=S5 10-1724161

Ao Q: 4-(4-Z22Y)-2-(3-F LT 2T -2-0] ¢ Po}r] =] E| Q AW-3-FF2EA2H(50) ] FA

ct N
HO
+ CHyClp, COMT A
48 25 1 UNHz MMM, t,ah a9 \ NH
s
TEA, CH,CI :
—_—— 22
i, 2h \%N”

CHCL(2 m) 9] 48(35 mg, 0.24 mmol)e] gMoj 2-F2=2-4,6-t)HEA]-1,3,5-E2]o}R (CDMT, 42 mg, 0.24

mol) 2 4-wE R = Z(NMM, 103 mg, 0.8 mmol)S 7}8gith. WhE EIE-S 0.5 A)7F 5o AL wHksk
%, 25(62 mg, 0.2 mol)E 71ttt £3dES AR AL wnksiith. whg £3¥ES 323} NalC0;(10

gud H

me) 2 AL, tert-FE o AHE(46)E EtOAc(10 m¢ x 2)E FZ3gur. 3 F71=S& AxA7|1

(NaS0,), AE =2AHT. AFES (HCl,(2 m)ol |3|A17]3, TFA0.5 ml) S 7}38lgct. EFES 2 A &
v i . EFA

oF Ao wutelsitt, HF AAHES HPLCE FASAT. AFH A ES dfele £8& dstn
At 33E(50)(3.8 mg, 5%)& WA O ZA A,

AAld R: 2-(3,3-HHEZ 2R dotr| 2)-4-(4-2 223 9) B 2 W-3-7t2 5 A4 (54) 9] §4

9 Lt
Cl + N\
(COCI)Z i, 2h O i NH, DIEA, 1t, 2h
52 28 g

i o o Ho
\; N O TEA, CH,Cl, \@’\t’

a rt, 2h

O - | O

53

12 mg, 0.1 mmol)S 7}8}3ith. WkS &
Zoh, AFES CHCL.(2 m)ol &3A]7]aL, 25(62 mg,

(o3
2}

3 ok, gwlE AF AAS AFxA
0 N-tlo] i~z 2Hodo}l7l(DIEA, 258 mg, 2
mmol)3} 7 7pslgith. EFES M LE AL wukstth, whg EFHE-S E3} NalHC0;(10 m) 2 A A&

b3

e EFEE 2 AR TS A2elA wutat
N

I, tert-F€ o AHE(53)E EtOAc(10 ml x 2)& F=39th. &3 F7]12S A=A 7] (Na,S0y), =
ANAT, FAFES CHLC1(2 m)oll f3A7]aL, TFA(0.5 m)E 718ttt EdES 2 A7 5o AL wwts)

St HF AAGES IPLCE AASAT. 24 AHES TqFste F8S Fota, sFAIAT. 3E(54) (46
mg, 10%)& WA mIHE o Z A A},
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[0931]

[0932]
[0933]

[0934]

[0935]
[0936]

[0937]

[0938]

[0939]

SS50dl 10-1724161

AN S 4-(4-BERHY)-2-(2-Hd-3-HdZ 2% Yoln| £)E| L A-3-Ft 2 B A AH(59) 9] FA

o}

Br S .OK
[ >
OH (COCI,) <l \\ NH,
cat. DMF 57 g - o )4
™~ o)
13 56
B ° »; N;__(_Q
I I §
/ 58 o]
a N;_(@
" -
58 0

2 m¢ DCM %9 olu]:=El @ #(57)(80 mg, 0.227 mmol), AF AB}E(56)(52 u, 1.5 F=), DMAP(5 mg) 2
DIEA(197 )9 €8S WA E=s Ao wukslgith, 4 NalC0,2 9Ahe 5, DS Eelstar, sFHA
71 ohs, 0-50%B(A: #|AF; B: #Ab F9o] 50%EA) & AME3te] Ayt A(12 g) AY HAE st 114 mg
t-Bu A=E2 FHA(58)E LTt 7] A=HZ(58)E A=A 4 Az &<F TFA/DCM(1:1, 3 me) FolA

W AERA 5, AFES Dl 83iA7])aL, o4 AAE HIPLCEAIE Astqlch. Al 345t (59)
AA 80 47.9%) 024 S

AAd T: tert-F8 2-0}0x-4-(4- B2 2 HY)E| L H-3-F 254 0| E(62) 2] AZ:
Br Br o] wb
o]
LS T O U
_T==8.5 A
60 o 61 t-BuQH 57 \s NH,

S(12.06 g, 0.38 mol) ¥ EEZ(39.5 ml, 0.38 mol)S t-BuOH(250 m¢) < 60(50 g, 0.25 mol) H
61(54.78 ml, 0.38 mol)2] &ho] 71ttt EFES 60CE 65 AZF B¢ 71Ea k. t-BuOHE TEAI F,
ARES AY A=epEade(PEEA = 100:D)e] 8] AAlste] 57(14 g, 15.7% S8)< ASTh H NR
(CDCl3, 300MHz): &= 1.21 (s, 9H), 6.01-6.10 (m, 3H), 7.13-7.16 (m, 2H), 7.42-7.45 (m, 2H). LC-MS:
353.9 (M-1)-.

w3, SR (25)S AEF vkl §ALS WES Abgete] A%t 3HEHE(25)(10.0 g, 11.3%). H NMR (CDCls,

300MHz): &= 1.21 (s, 9H), 6.00 (s, 1H), 6.03 (s, 2H), 7.18-7.22 (m, 2H), 7.26-7.30 (m, 2H). LC-MS:
309.9 (M-1).

AAd U: 4-(4-F2=2949)-2-(2-84-2-(1,2,3 4-HEIS| =2 U= ad-2-d) 9 g ) §] 2. #-3-71 =2 B2 AH(654)
o Az
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[0940]
[0941]

[0942]

[0943]
[0944]

[0945]

SS50d 10-1724161

CH Gl m
(cocnz 1, 2h
cl
)\ﬁj@ GH.Cl,
DIEA, 18h, rt [[ : :
)L 0
OH
CH,Cl, G

TFA, 18h, rt s NJ(
ssa N

CHC1o(2 me) <9 1,2,3 4-BlEds|=2-2-UZ2 g @72 5450176 mg, 1.0 mmol)®] &fo] A5 (254
mg, 2.0 mmol) % 4-tjvLoln] =3 W (24 mg, 0.2 mmol)S 7}akieh. Wk EFES 2 AI7F B ALox n
whalith, RS NF AAG] AxAAYG. FFES CHCIL(2 m)ol &aiA71a, 25(124 mg, 0.4 mmol)S
N N-t]o] 2~ 2ol elo}bal (520 mg, 4.0 mmol)3} 374 7}etict. E£3ES EQAHE% AL A wyksiglct. whg
EFES ¥ NalC0;(10 m) = AWAskaL, tert-%8 2B 2(65)F EtOAc(10 m¢ x 2)2 FE3I3ch. Fet

(o]
o
715 AN ZNaS0,), AF FEAAT. THFES CHCL2 m)ol &34 713, TFA0.5 m)E 7Fkict.
BRES 2 A7 B Aol wEAh. A% AYES BPLCE AASATG 249 4B FHee B
%

Fakal, EHFAAT. SHHE(650) (24 mg, 14%)S WA nPR oA At

AAle Vi 4-(4-B2EHE)-2-{[(2-F2 299 WS 1712 E dolr| =} B 0. A-3-7 254 4H(674) 9 A=:

. I /u\ | Br O .o
o’ o Ny ©
T )—NH, 86 87 S %“\_@

2 ml DCOM 59 o}r| el (57)(80 mg, 0.227 mmol), 2-FZ2WASZZZIZWO|E(S2 w, 1.5 T=H),
DMAP(5 mg) 2 DIEA(197 )] €M& 45CTE 16 A7+ =< 7Fdstgitt. 4 NaH(0,2 Y9393k &, DONES

=

tog‘-i

(¢}

wEeta, FHAZ v, 94 AAE HPLC HAAE A3t 12 mg t-FE o ~HE FA(6T)E FUTE. o~

HE(G7)E Ao A 40 & %<F TFA/DOM(1:1, 3 ml) FolA mykelich. 2 A=A &, IHFES DNF &

AAZIa, G AL PLCAAE skt 3A S3HE(67A)S WA 13 7(7.6 mg, JA & 7.2%) 02 A
93\

AA G W tert-F8 4-(4-BE2RHYE)-2-(2-1,2,3,4-H EF| =R o| AF EYIlE2 v dolr| ) E| 0 #-3-7l 2 E A
HolE(70) 2] AF:
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[0946]
[0947]

[0948]

[0949]

[0950]

[0951]
[0952]

SS50d 10-1724161

68 69 Ay

BI\E:%E ] )
*
7 -Hy J \Q\D»HN p
s ¢ N
74 © 718 o

m¢ DCM 2 5 m¢ 3} 4 NalCO; &¢] HEHS| =20]27571(68)(63 w, 0.5 mmol)e] EF=S 0CE Y7
AT, EAZ(990 40, B2l o] 4 B 206)9] SN AETh. 0°ColA 30 B Eob wukdt . DOAFS
Welsha, NaSo, el AzARew, FEAAL, A4E v HEG =R &

=(69)5, DMAP(5 mg) % DIEA(110 pe)) FA] sholl DAM(2 me) FollA ALolA WAIES ofu]wE] Q3 (57)
J’}- ﬂ%%]—a‘]'oﬂ\:]' /%] NaHCOy)E %ﬂﬁé‘l’ :—“?;Y DCM)&]—% 'E‘ﬂa‘]':ﬂ., lg_ji__'_}\]zl E]'%, Qﬂj}bl' Xéxﬂ%— HPLC Xéx‘"% Eg

3hed 46.3 mgl tert-FE 4-(4-H 2R H|Y)-2-(2-1,2.3 4-E Eg}s| =2 o] 27 5 A7t 2 1 Yolu] ) E] 9 #-3-7}
2EAFIE(0)E F ForA 45.1% FEE AU

s .
Y s oMoy T e G
I/
N

~

°]

A-(4-BERHY)-2-(2-1,2,3 &-HEFS| TR o| 2 A=A 2 H o} =) E] 0 A-3-FF 2 EAX(71A) 2 N-[4-
(4-E2R349)(2-8d9)]-2-1,2,3,4-H E&} S| =2 o] 2 E U2 B A o}H] =(71B) o] A Z:

TRA/DCM(1:1, 3 ml) 9] tert-5-8 4-(4-BH 2R #|d)-2-(2-1,2,30.4-H E2}8] = 2 o] 27| ol 2 B doln] )
E|Q #-3-7}2 B A 0] E(70)(46.3 mg)] |NE AL 40 & FoF wwsgit;, 2= AxA7 &, }TE&
DOl §1A10 The, o1 AALE WPLCAAS ASHSAE). 22.9 mg 4-(b-B 2 ms]d)-2-(2-1,2,3 -] Eehal =

o] 27 E ATt B I olu] ) E] Q H-3-7 2B AAH(71A) (528 55.5%) 2 6.1 mg N-[4-(4-H 223 d)(2-E] o] ‘4_)]_
2-1,2,3 4-E| B8] £ 20| 275 UIF2 B AL E(7IB) (& 16.30)F 77t 9 ngRonx st

cl OCN F cl
= o Y o M-
0 72 0
——————
B ' 73 U 3 N
25 S NHZ ol - ] H F

N
Q ¢ H
OH
I J's\ WH QF
e
obn|:-E] @ #(25), o] 2Alobu|o] E(72), DMAP = DIFA®] E3FHES 20 m¢ DCM EolA == Aeox wuksl
Ark. A NallC0,2 993 F, DTS s, ¥

FAZ o, A7 A A9 ELEHPE:LEHJ]OH o3 A
S

AsA T, BE7)E AL TFA/DOM FolA o e 2(73)2 wwtato 2 AT, &S AF A A,
G Ag HPLCOl <& AA skt
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[0953]

[0954]
[0955]

[0956]

[0957]

[0958]

[0959]

[0960]

S=<S35l 10-1724161

AAA Y 4-(4-E22HY)-2-(3-(FE-2-4) TERon| =) B e A-3-7t 2 EHH(77) ¢ A

cl
cl Q Y—
© » 4 Ho
NH TSS o;\/\ @

Cl

olr] =E] Q. #(25), A 43}=(75), DMAP % DIEAY]

Z3}ES 20 me DCM Foll A A =S H-2ol|A wHksit).
A NallCO:2 99393 3, DNES 2dlal, A7

v, A7t A A9 azvtEagsle] os) AHAsH
ot BE7]E A2A TFA/DCM Foll A A 2=EHZ2(76)E wrkgo = AAS Y. §uE 3 AA L, g
& HPLCell elal Akt

l.,

AAe] Z: 4-p-E--2-(3,4,5-E M| SA M=otV E) B e A-3-7F 2 5H 4] A
I

2

Alo} ol A E O] E(5 mmol) % 1-(3,4,5-EHEA D)o &F2(5 mmol) S EFA(5 md)o] F3fAA A=k
(5 mmol)S 7He §, &3t EAA(4A)E Tt WEES 80T 12 AVP &k agkakgict. kg
Aow WAz, AHeiglon, sFARG. IFES FFAG o), A6 n)ol &AL,
7+t ATH0.16 g5 5 mmol). WH§ &3E % 70ColA 12 AN &t EFstHA ZFdagint. vheaS A
WA 713, &mE FEAIRT. DRSS HPLCO &l AAste] ol 2-o0lmx-4-(3,4,5-E W SA|Hd
eH-3-7t2RAHEE AT, oE 2—0}13];—4—(3,4,5—‘51141111%*1\1é)ElOﬂ -3-7t 254 g o] E(5 mmol
THF(10 m¢) 59 4-wEdillzd F2eo|=(5 mmol)E A}, Wt

P f to mo
tlo ot

o[N- o[o
mlo
. Mo
*2%
Fj
o
N
ofj
o
-
a
i
12
=
[m
ol

HHSES 1 N NaOH(10 me) 2 o8 o}AlEle]E(15 ml) & 845+ c}. , )
ol Al AxAIF oW, 0446}3— FEANAY. AFES ZY4 iiﬂ}EZEHJM] 1511 AAst oY 4-p-FEH-
2-(3,4,5-E W EA = lE geod-3-7t2BAdgolEE At od 4-p-FH-2-(3,4,5-EF | EA M =0}

i)
nE)El e #H-3-7t2E Aol ES thekd ZA(dA Y, LiOH, =; %+ LiOH, Hyoy, E; TE NaOH, &) stol 7}
TRt ®A4 stgES Ao
AN AL 4-(4-222HD)-2-[(3-ZF o 2z ([blE o M-2-¢)Ft =R dolu|  JE| L H-3-7} = B AAH(81) Y &

3

3-(Hdu|EA)AZ[b]E| e A-2-7+ 222 AH(G.P. Moloney, J.A. Angus, A.D. Robertson, M.J. Stoemer, M.
Robinson, L. Lay, C.E. Wright, K. McRae, A. Christopoulos, Aust. J. Chem. 2008, 61(7), 484-499)(78, 55
mg, 0.19 mmol)S DCM(1 me)oll 8-3fA]7]1az, DMF(1 24%)) B! HA8t544(0.20 ml, 2.4 mmol) & A3t &
SHES 3 AR FoF wwkslal, FF sholl FFAIHTE. o] AS DIM(2 mb)oll &3|AI7]aL, tert-F¥ 2-0}0| -4
(4-F 229 d)E . H-3-7 252 ¢ 15(59 mg, 0.19 mmol) % Ee€o}vl(0.20 m¢, 1.4 mmol)S 7}0}033}

FFES 20 A7 B ALoA wuksk oS £ AU EFR m)oE AFst, 1F st =AY,
FES HPLCY o AAete] 22 mg(21%)4 tert-58 4-(4-F2299)-2-{[3-(AdHZA )l i[b]ﬂiﬁﬂ—
- 72 R ol =} E]  F-3-Ft 2 HBA|H O] E(79) & AT}, o] 24 ETZTFRZoMMEA &8)A]7]aL, 5
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[0961]

[0962]
[0963]

[0964]

[0965]
[0966]

S=<S3l 10-1724161

. B2 AF sl AAS, FFES DOMG ml)ol fHAF ™, DOM0.12 me, 0.12
) ] 1 AZF 3 DM F9) ABE354(0.40 m¢, 0.40 mmo)E ¢
7hebar, wRkE 2 AIZE Sk AEGElth. E£3ES A4 STHAUERG ) o ®2 AFsaL, WE st FFAIA
=S AAE HPLCol 93] AAlste] 313h=(81) 5.8 mg(35%)° ujul A RubE x] ATt

A AB: 2-(NE=FT-2-7t2 Hdopr| )-4-(4-HE-3-UEZH Y 2 H-3-7t2 543 (84) 9] FA

O;N

tert-F8 2-(MEZFH-2-7t2 R do}u] )4 (ETZEF L 2 vEd & X LA E S #H-3-7 E%Na}]O]E(ééz 50 mg,
0.102 mmol), 4-WE-3-UEZHAIRBEEZAH28 mg, 0.153 mmol), EHIEZ}I|=(E
0.001 mmol) ¥ EMMIEF(42 mg, 0.407 mmol)S 2:1:1 €S BT @ B o

= A gstar, 2% %ﬂ%ﬁ
70CelA 2% wlo]ld el A-FsA wwtslict. 2 A F, %f%g% Agto]Eof FA|A ofHstar, At
°1EE Oﬂﬁ}tﬂ%ﬂlOfa Attt o He] §7] -Eri’—% 2 AFsta, R EFoR AxAZon, os)
i, FFEARoH, HEgE FoA wsta, didEsielen, AAEEEa, A8 18RS WU¥ AxAA
ED%, Oéﬁ}ﬂﬂ%aﬂi} EYEFLRMEAS] 111 EFER At 4 A3t &, EES T FFA7|L
AFES dstegd FolA Easton, dalddsta, AArEgsiion, i A stel dxAAA SEE
(84)C WA Buk(35.2 mg, 43%)=A A%tk H NWR (500 MHz, DMSO ds) &= 13.48 (br, 1 H), 12.57 (br, 1

H), 7.96 (s, 1 H), 7.86 (m, 2 H), 7.76 (d, 1 H), 7.64 (d, 1 H), 7.57 (t, 1 H), 7.49 (d, 1 H), 7.42 (¢,
1 H), 2.55 (s, 3 H) ppm.

AAld AC: 2-(M=FF-2-7t2 B dolr| 2)-4-[4-(EFEF L2 S AL I8 e d-3-7t=2 543K (87) ¢ §A

tert-5g 2-(WXFT-2-7l 2R o] ) 4-(EYZF o2 Mg & X d A E| e A-3-7 224 g o] E(85, 50 mg,
0.102 mmol), 4-(EZZFL2WEADAIHEAN(32 mg, 0.153 mmol), EﬂEE‘ﬁ]é(Eﬁlﬁﬂ‘éi**ﬂ)-’*E‘rH

(0)(1.0 mg, 0.001 mmol) % EMAMIEF(42 mg, 0.407 mmol)S 2:1:1 &S EF W B FoA g, 2
dEFES 70CAAA dE Hlold UelA AHstA wRksiith. 2 Az & %%L%% Agto]|Eo] FHAA o
Fata, AdgpolEE dgmddlos AT, AR {7 HEE B AL, IUEFORE AXAZ
on, of¥sli, FHEAFOH, FAE T ARVELHI(10% MY ol H o E/Ai) 6 o5

/9 B
st} EgEFo o EAS] 111 E9E R At 4 At 5, EfeE A sFAYAL, AFes
AstuiE R FolM Eetien, ddEestal, AAEdsislen, o Ay st ARAIAA SHFE@)S

EE(11.1 mg, 25%) 24 LA}, I NMR (500 MHz, DMSO ds) &= 13.35 (br, 1 H), 12.55 (br, 1 H), 7.87

(d, 1 H), 7.86 (s, 1 H), 7.76 (d, 1 H), 7.57 (t, 1 H), 7.49 (d, 2 H), 7.42 (t, 1 H), 7.36 (d 2 H),
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[0967]

[0968]
[0969]

[0970]

[0971]

[0972]

[0973]
[0974]

7.08 (s, 1 H) ppm. ESI MS [M + H] 448.26.

AAld  AD: 4-(4-E22HY)-2-(T-UEZ-3-& 2 X E| o} &-2-dJlE W o} ) E] @ #-3-I} 2 521 2H(92B) ¢

4
Q /oj]/\SH
o L Mo+ ° TEA 1, 18n O NO2  TE, t, an
o 89
O/
/ Q. 9 80
Q/‘ ,NQ MeOH, THF, H,0 H}_(/N’:Q
o s LiOH, rt, 4n
1 NO, ° 923
NO,
Cl \4
o o /
[ S—nH, 5 !
25 ] a2 NO2
ci
Oy—oH
—_— 0N
I S—nn
s

.
928 0 I

1,2-t [ EA N EHDME, 20 m¢) T2 2-F22-1,3-tJJEZMA(88)(2.02 g, 10 mmol)2] &Hoi w
OFAEIC]E(89)(1.6 g, 15 mmol) L EEo}I(TEA, 6 ml, 40 mmol)<S 7}5Fich. Wk
WA= wdkelith, WhS EFHE-S 1 M NaOH(100 me) = AA et #7158 Relaln, &35
x 2)2 FE3AT. e F7158 ARATILNaS0,), WE FFAIHT. AFES MeOH(100 me) ol &3 A7)z,
10 m¢ TEAE 7halolth. vk EFES Aol 4 A7t %OP agkskleh, wkg 8-

< o3 R, Ax:AZeH, sEE091)(2 g, 80%)S

THF(20 me
oA wuksgleh. §7] §ul

o MeOH(20 m¢) 2 2 M LiOH(20 m¢)E 7}slicth. ¥ke &8-S Y=
ks 3 AF AASAG. FFES 100100 me)ol HEA 7|2, WS

o Wzt 5, pH<27t 2 wi7zkA] 1M HCLS 71slSith. 8RS o3 =sla, ARAHoH, AH92)&
gl pgiromA AT},

ofy

lo

)

e

e

©

=

lo

i oo
2,

2 m¢ DCM 2 ofv]:=Ele (25, 63 mg, 0.2 mmol), WZEEo}EF-2-7l2RwdF22}0]=(92(i))(36 mg, 0.3
mmol), 140 ¢ DIEA % 2 mg DMAPY] &3 &S W == Ao wwketgdth. $4 NaH(0,2 4393 3, DM

S(F 3 m)S 2 ml 1 N NaOH®} &7 5 ¥ BoF AGstt. 73S s, 5FA17 tS, AAE HPLC
AAE 3le] N SA= AAHES %*912111, o] & TFA/DCM(1:1, 3 me) TolA A2olx 1 AZF FoF wRk3}S]
ok S AN F, 13 AHES DN R Bifste] HES A9

AN AB: - E2-3-SAaMEE ol E-2-7t2 R AH(95)] §A

o Fsc\gf 0.91 CF; o

oBy R T -Bu
4 O g4° T

NHChz TEA, DOM | S—nNrche
s g
o3 9s

o3 B9l7| aloll, Tf20(7.22 me, 12.1 g, 42.9 mmol)S -78C DCM(160 m¢) =¢] 3}35(93)(12.0 g, 34.3
mmol) 2 E€o}lw(9.57 ml, 6.95 g, 68.7 mmol)e] muk Lo Arylelgitt, EIFES 10CE 4 A7k 2
A bk, 98 B(150 m)E AT, EFES UEFEEWE(3 x 200 m) R FEEAL, NaS0, A
ol AxAIRoH, 7 dlol] HFEAAT. EFES ARVEIYHI(ISCO A28, A&7F, 0-50% EtOAc-F Ak,

ﬂi
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[0975]

[0976]
[0977]

[0978]

[0979]
[0980]

[0981]

[0982]

S=50dl 10-1724161

30 @)ool sl FAste] SHeE(95)(15.12 g, 91%)S 24 NP FoZA AU

AX G AF: 4-(4-2229d)-2-(4,5,6,7-HEGI =2HZ[b]E 2 H-2-Y)FE R Jolu| =] E] @ HA-3-F} 2 E A A
(99)¢] A4

(OOC% t.2h 0 DIEA i, 2h
UEC CHCL
DN TFA, rt, Zh

CHCI(2 ml) 59 315+&2(96)(91 mg, 0.5 mmol)9] &Nell A&=4A (127 mg, 1 mmol) E 4-tw|Eo}n] =3 g

C(DMAP, 36 mg, 0.3 mmol)S 7}}itt. WkE EFES 2 A|7F B9k Ao s, &ulE AT A AS
o AzAAY. BFES CHL1,(2 me)o] |3lA713, 25(62 mg, 0.2 mmol)S N,N-T]o] X 2o o}yl (DIEA,
260 mg, 2 mmol)¥} A 7}EIiTE. EFES 2 A7 FoF A2 wtelgitt, W E3ES X3} NalC0;(10
m)E AASI, tert-HFE NAHE(98)E EtOAc(10 md x 2)E F=dct. 3 F715S AxXA7|
(NapS0y), AF ==X HTH. AFES CHCL(2 me)o] £31A)7)3, TFA(0.5 ml)E 7}8tgith. EFES 2 P =
oF Aol wuksiic}. HF YAHES HPLCE AASTE. 249 AAHES il BFS s, 554
Hok. 33E(99)(62.8 mg, 75%)S WA nFFE oA ARUTE. LC-MS: CyHicCINOsSol thak o] &x]: 418 (M
+1).

AA ] AG: 4-(4-222-3-ZF22949)-2-(A = -2-L7t2 B dopv| ) B L A-3-7F=2 54 2H(104) o 4

D CHOlL CHLCl,
(COQz 1t,2h ' | \ N, DIEA . 2h

102
C"baz
TFA t, 2h 104
CH.CL,(2 me) =9 3}3HE(100)(43.5 mg, 0.25 mmol) <]

SNol| A3} AA (64 mg, 0.5 mmol) % 4-tjueo}n]
4

92 (DMAP, 12 mg, 0.1 mmol)E& 7}8tict. wb < o A2 mukslsith. SuE JAF A

Aste] AZAAT. AFES CHCL2 mo)ol £31A713, 3H3E(8)(66 mg, 0.2 mmol)S N,N-T]o]AZZgeg

o}F1(DIEA, 260 mg, 2 mmol)™ A 7}stdtt. E£FES 2 A|7F Bk Ao A wdls} 3} S ¥

NaHC05(10 m¢) 2 AAS AL, tert-FE 2B Z(103)Z EtOAc(10 m¢ x 2)& FEF3Ict. g3 7158 A=

712 (NapS0,), F& FFAZAT. FHFES CHLCl(2 me)ol &a)A171a, TFA0.5 m)E 71etdvt. E3ES 2 A
1=}

7 EQH Lo WS, AF AQES WPLCZ AANT. £40 AREE Fhee
52.7 mg, 61%)S A nFFOBA AU, LC-MS: CylyCIFN30;S] ﬂ%?ﬂ' o] EX

Ay
>
)
ot
=
4
o
()
>

' NIR (DMSO-ds) & 7.17 (s, 1H), 7.25 (dd, 1H, J = 2.0, 8.3), 7.47 (dd, 1H, J = 2.0, 10.5), 7.58 (t,

H, J = 8.1), 8.04-8.09 (m, 2H), 8.16-8.18 (m, 1H), 8.26-8.28 (m, 1H), 9.64 (s, 1H), 13.29 (s, 1H),
13.48 (bs, 1H).

AA 4 AH: 2-(A*[3,4-d]-1,2,3-Elo}t]o}E&-5-UFtE R o} x—4-(2,3-T| Z 22 2-4-vd 5 d ) E] 2 A-3-F} =
EAXA(109)¢] A
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[0983]
[0984]

[0985]

[0986]
[0987]

[0988]

S=<S35l 10-1724161

F N
100 S V‘QS
o N
N

8 ml, 10 &
AZAF ).

10 me DCM &9 1,2,3-E]o}t]o}E-5-7t2 524 4H(105) (360 mg, 2 mmol)e] &Mo| HAs}5A4kA(1.
F)S ke, Zuie] DIFE Zhekqith. AR &9 3 ARE St A2edA wwke § 5
ugdA A A3E(106)S 10 mé DCMoll &aiAHTh. 7] &lo] olm gl e (107)(542 mg, 1.67 mmol),
DVMAP(5 mg) 2 DIFA(1.05 m0)E 7Fslith. WAIES HLolx wwke & uks&ES =4 NaH(0,2
daggskdtt. DM & wEEa,  sFAEG. AdE FFES A2 2 Az FeE 40w
THF/MeOH/H,0(5:4:1) <] 3 m¢ 1 N NaOHZ ke th&, 1 N CHIZ pH oF 72 F3}A1ZTh. MeOH 2 THFE A
A T, JE dgAds B2 Y. JAES s, B2 Ao, AXRAIAA 567 mg i
(108)% 3 AIZF FSF TFA/DCM(1:1, 10 me) FollA wwkeiict. =2 A

ZA7 T, 1y AFES MeOHR a8, oatelon, MeOHE MHsta, t]LatozRE] B4 71ZAAA

373 mg SFE(109)S WA THE(AF 58 51.80)< ATk H MR (DNSO-ds) & 13.4 (bs, 1H), 12.50

T s

(s, 1), 9.21 (s, 1H), 8.65 (dd, 1H), 8.29 (dd, 1H), 7.15 (s, 1H), 7.10 (m, 2H).

AAe AL 2-(M2SAE-2-L 72 B d o] )-4-(7-3| ESA 2 F F-2-A) H 2 H-3-7F2 54 (115) 9] FA4

Ct-Bu
Q, N
A 4
Nc\/ﬁiOt—Bu . s \ < NHe GMOD
© O qn \s —2
oH 110 O 112 113
Ot-Bu ’Q o ’Q
% 2 oy
N _— N{\o
Ny, =
s s © g s ©
CH 14 o 15
t-BuOH(6 m¢) F2] 2-olMd-7-3| =2 A M ZFe(1.06 g, 6 mmol), t-FE Alo}iolAHo|E(110, 840 ul, 6
mmol, 1 B&), (192 mg, 6 mmol) ¥ EEZH(630 wl, 1.2 FH)9 %E S 60CoA 72 AlZF ZoF 71ds)
Ak, A ukg E3HES FUAAA EE2EUT t-BuOHE A AT S DOMell &3|A 71, AA AA
& Jgsiglth. 2 WPES FRote £¥S FHE8Y. 55 WH 756 mg SFE(112)S FA FH(FE:

38%) 0.2 A AT,

2 ml DM 9] ol :E] Q= (112)(66 mg, 0.2 mmol), WELAZF-2-7l2rdZF=2elo]=(113)(91 mg, 0.5
mmol), 261 wxl DIEA 2 2 mg DMAPS] EFES WALS A2oA witsidtt. 44 NalC0,2 A 43 &, DM

o vk, sHARY. A8 ARES A2 1 AIRE FeF 3 ml THF/MeOH/H:0(5:4:1) F¢] 0.5 ml 1

N
NaOHZ n¥FSE tb3-, 1 N CHIZE pH oF 72 FTIAFT. 5F% Ax2A &, FFES DM o {82713, A&
HPLC AHAAE 3ste] 58 mg d§E(114)S 3 nPF oA dgom, ooja Ao 40 ¥ Fo
TFA/DCM(1:1, 3 ml) oA nukslth, Aeda 8 AXAN 3 13 IFES DNFo] &aiA)71a, AAE
1

al
HPLC AAE 8)3te] 26.7 mg 3FE(115)S I w3 B o=z Agrt. H NMR (DMSO-ds) & 12.8 (bs, 1H),
9.98 (s, 1H), 8.01 (d, 1H), 7.96 (d, 1H), 7.66 (t, 1H), 7.56 (m, 2H), 7.06 (m, 3H), 6.74 (d, 1H).
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[0989]

[0990]
[0991]

[0992]

[0993]
[0994]

[0995]

[0996]

[0997]

S=<S35l 10-1724161

AAd Al: 4-(4-B2RIEY)-2-[(1-HEdo)Ht}E4-YU)Ft2 H ol = E]| S A-3-Ft2 B A 4H(119) 9] FA

Br
OBy
"Dii\’)\r“ c /&@N’ 57 {
N=J NH
116 \ 27“4?52?

e &N

3 ml DCM 9] 1-wWEo)nthE-4-7} 2 B A AH(116) (114 mg, 0.9 mmol) o] foMo] d3}L2+21(382 ul)S 7}3k &
Zujko] DIFE 718kt AAE £98 3 A7 BoF Ao wukgl 3 0 AZAZY. nAA A F3HE
S 2 ml DCMel] &-3AIH T}, 7] %%‘011 obu :=E] @ #:(57)(39 mg, 0.11 mmol) DMAP(5 mg) 2 DIFA(238 w)Z
Zbatdeh., WA =R 30ColA wukek &, whSES £ NaH(0:&2 993 9eteich. DM & HEsata, A%
ot AAE AFE(AA 118)S 45TolA 1 A17F 5 3 mé TFA/DCM/H0(6:3:1) 9] 3 m 1 N NaOHE myksh
Ak, FF A=A F, FES DR &alAI7]ar, HAS HPLC AAE ko] 26.8 mg 33FE(119)S 39
& 60%) o2 A ATt LC-MS: o] EX] M= 406.25; AEX] M= 407.87.

_},\_
AN AK: 4-HZ[d]FSF-2-9-2-(N R EAIE-2-Y 72 B Joln| 1) E] @ #-3-7L 2 B A 2(123) 9] A4

Ot-Bu
o
[::]:Q>—<< ne L + _
o o 1110t~Bu
120
OH
113 ° - n\‘(ﬂ\o o f N&
o) s 2 C
s
’ 122 122 .

t-BuOH(4 ml) 9] 2-obA el =FeH(120, 640 mg, 4 mmol), t—F& Alo}=obA|Elo]E (111, 629 xl, 4.4 mmol,
1.1 93), 2141 mg, 4.4 mmol) ¥ ==Z (420 wl, 1.2 F)e iﬂ‘j% 60CE 72 AlZF E<h
7tgativt. A whg EES FUAAA EEEYI t-BuOHE A8 =S DOMel| g&3jAl7)aL, A
& AAE P, AA = Jstth. FAAA 563 mg SFE(121)S 24 1Y
(55 44.60) 024 A

2 ml DCM 9] ofn el 3 (121)
140 u¢ DIEA Z 2 mg DMAPo] &3 sau}. F4 NaHCOgi ags =, DM 7(% 3
m)<S 2 ml 1 N NaOH$} A 5 & F<t JEedn}. f714<S —Emﬂé i, FFAZ ts, AAE HPLC GAE 3
3lo] 54.4 mg 3}FHE(122)S A 1 E O B A Oéi’igtti, o] & TFA/DCM(1:1, 3 ml) ZFol A A2ox 1 AJ7F
B wwtelgith, S AxA F, 1y FRFES DOMCE FH5e] 41 mg 3FEE(123)S A a1 E o2 A
ATt H NMR (DMSO-d;) & 13.72 (bs, 1H), 12.42 (s, 1H), 7.88 (s, 1H), 7.87 (d, 1H), 7.76 (d, 1H),
7.67 (d, 1H), 7.56 (t, 2H), 7.54 (s, 1H), 7.42 (t, 1H), 7.31 (t, 1H), 7.25 (t, 1H), 7.14 (s, 1H).

AAld AL: WlzEolE (X7} B84 19 B3Ee] WxEorE 1l B FA

7ol Uehd vhsh e sheld 1o sahgel wmElelE we wiel Ax WWe ® WAl 7]Auel
oict,

2L
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[0998]
[0999]

[1000]
[1001]
[1002]

[1003]

[1004]
[1005]

[1006]

[1007]

[1008]

[1009]
[1010]

[1011]

[1012]

[1013]

S==5| 10-1724161

NH i
2 2
LA Y ELV N G PRI G
F TCecos S ¢o, s ow
F °r33% F F
E NH; F N i £
= —ﬁ..ﬁwf e ¥
£ s oH —— )
F S OH

A A, sk 19 BgEe] wWlxEolE 1
‘71 HzEo}E el F, Cl, Br 2 1 oM Aes

AE8A AA 4

7 BERo g} olae] RE X shErh, T2 Ao o)A,
= 3l o]t RE A FhET.

AF3g A

AN 10 AxEW Ze J8E 2dss AA A Al 2324

B I 2AE AEY Zes 2dshe 2 2Rl VA Sk, did S 1 - Vel Sges 23
s b Ak

A. Orail/STIM1 ¢HHA MAE W AZA FFA 24 749 F33 78 By

A|E:

A3 A STIML 2 OrailsS <HAstA wastE AEE, AL Orail w8 Z2}241 = (pcDNA3.1-Orail-
cmyc)E, A STIM1S oFA3HA L& 3l+= HEK-293 Al ¥o] EdaAlAA o2 AAISFS HRoos et al. 2005
JCB 169(3) 435-445). STIM1¥} Orail @A S obgelAl Lds= A2 F2YE A9 thg, A X9
ol MBFRY3ATt. MEE, 10% FBS 2 Hds Ag wAE st A wix] ol 377C/6% 0004
IRAas v R=

B A

=4

A% Adsr] Ao, Orail/STINL S84 AIEE 384 A EHdo]E W] 90-956 7= 50 wo] < wjA]
ol %EM%T’S}JE} HEZS 37C/6% COA WA =S AZAZT. S4d, & wlx] Fo 1.5 ul fluo—4-

M(Invitrogen)S AlXEo] 748 the 1 AlZF B9k Aeo|A 3 He]atdth. AES Ca” Fohg HBSS(= 9
/‘\

Aeletgint. o the, Z7) wolxeel 3 Aaue FLIPR‘W(Molecular Devices) ZolE WE72 =45

o, 2 59S, HBSS 9 5 ul 10X CaCl,(10 m)E 7heto =M MAlska, A 3% Wsl=2 FLIPR  Zeo]
E #E77 A9, A7e dolA), HERe Z f90R Qe i Ayl Ave AH Ab Tl
=48 v3 ZY A9y 27) wolagkel ¥F Ay ko] Ho|(vIA-wo]xgta $HE Aoz AA
BTk, 105 e FA-wlol 2 A1d9] 5042 oABHE BERA BaH oz AN THE A)

B. RBL-213 AlXE W] AZA AFA Z& F99 FF 76 24
A 3E:
RBL-2H3 A5 ATCCEH-E] AJar, 37C/6% CO0o0A 10% FBSE gHfdle b mix|ol A FXIAJ AL

[

A& Adsty] deel, RBL-213 AZE 384 4 Z@olE W 50 we] 7 wixel Zeol" el AxEE 37
T/6% COONA WA == A AN 7| 2L, E}% 9G7HA] 50-60% TEFA22 FAAHG. BAE, 4 X F9

1.5 uM Fluo-4-AM 9= (Invitrogen)E 7Fstal, 1 A|ZF w9t A4 2 Agsttr. AEE Ca F3+

" mele IBSS o o)A

off
2,
i
&
L
Lo
=,
2
N
3
[¢]
o
2
o
«Q
V)

HBSS 9¥& A= 23] M=alil, 35 u Ca -3 9



[1014]
[1015]
[1016]

[1017]

[1018]

[1019]

S==35| 10-1724161

4.5 X 249 HF T2 AXT 10 e H2E 3FES ol 7leta, 5 ¥ ok A2 g2 A3,
A ZFoA 55X 2 HF FE(5.5 uDE AXI 10 o] SANENS Z47he] Ao 7}
oWi@%ﬂaaﬁw.zﬂuwuﬁml%%Mzg%Fum“mm@mmen%>%wq
E #Es]z ZAsch. HBSS(12 mM) £9] 5 we] 12X A4 AT ¥ HE2 FLIPR Zeo]
SAEE T, 4ol oA, AERS] Zre %%Qfa Qlgk, AIZke] A G Aladel AiE 2

Z o FA43% A3 G Aady AR AZHt=0)9] F7] Wo]xERl PP Aoy ko] AolE A
Ao AAetadnt. o] mMiAWETFE Fd EZZ(Upslope) 2 BAIBFATE. 1C #he 4 £229] 5095 <

E %
24

S
=]

sh5b4) [ - Vel BB o EHolA ojagelglet.

C. Jurkat AE W AZ2: AT Z€ 49 I3 717 £4

Jurkat E6-1 MEE ATCCERE AL, 37°C/6% C0o1A 10% FBSE &85t oA wix| oA XA # T},

B

A

B2 F8sl7] A 2o, Jurkat B6-1 AES T-175 Zgk2= 5 9bd wjA] ol 2wnt AlE/me] 2xg XY
ST, AIEE 37TC/6% COolA TA=SE AFAIAY. 2 v F, &4 wix] F2 1.5 uM Fluo-4-AM €%

(Invitrogen)E 7Fstal, 1 Ak E<F AeelA e Asiitt. AxEs F8stal, Ca F3F HBSS ¢5A=
f gEAC] ZHolEAUT. Ca T
% BER A2 10 wo] H2E FFES Ao ki, 5 B 5 oA & Azagch. Ca T
HBSS &% FolA 5.6 X 24 HF $%(5.5 D= A% 10 wo] GA7F2S Z4zhe] dof| 7hsfaL, 25 &
o AedA ge Agata. 7] wolxgkel ¥% A1dS FLIPR. (Molecular Devices) Ze|o]E w72
=Ra9eh. IBSS(12 mi) 29] 5 wo] 12X Z4S 7beta, AT &3 WaZ FLIPR ZeolE #Es]2 =48
Aot 7#7#94 oA, AERZe] Zrer %%‘_ A7k, AR A FF Alrde] AVl Zh WUt
ol A% 93 P37 A]ZL*J% AE AIZH(E=0)°] Z7] wle]x=etl P37 A]ZL* ko] ApolE Ao
AeFer. o] mAHSE F& £2Z(Upslope) 2 FAIBATH. 1C #e A& £229 5042 JAsE F&

23] AHstA0m, 35 4 Ca T3

3l
°r

)

sheba] 1 - Vel shetee o] &AM Aot
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[1021]

[1022]

E A UEFHA FFEY g AP dlold
—— ICs(sM) ICso(uM)
s 2 2E L JR251 RBL
A C C
B ° OH
S 0}*«’7\’_:\5
B
m\O\g__D“ A A
TS x >
s ¢ I
C A A
“‘Wﬁu .
: =M N
| R s
D A A
o,
<:>H0_
I O
LAy \gj
E A A
B > 9 o
TSN
F A A
« s RO,0
F \);NH.ENTJ
Fobg I'w
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SES4d 10-1724161

— TCor(aM) ICsy(uM)
S5 ax = 40 so(H!
sere - - JR251 RBL
G A A
0,01
A Ny
b - 07/7'““/( Jl ,;,I
H A A
,o{j\o‘)_o“
7 TS-MH_
R
| A A
[ D—-nn
s o} oy
J A A
[ R
Lo
K A A
cl
&y o
= »—OM
- ©
(J’:;'f:NH' /‘-r.—:j
et
L A -
B t"{_un .
1 S—NH :
i ¥ 0—F

[1023]
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[1024]

—— TCoa(iM) ICso(pM)
; = = s 50
ses 7 - - JR251 RBL
M c -

cl
7y o
\4} e
)«NHK
EnlL “CFy
N A A
Q’ +-0H
‘Ll > ‘L)
0O A A
[x] o 0
i on
= | 5?’«1!
S o'} N
P A A
€l m, 0 O N
™ ;\, )
L,L ; ;;""g/”.vj\"’
Q A
UL L LI
4]
R A A

(

Z— Y NH'LJ’\[ s

Lz
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[1025]

- TCso(M) TCsa(uM)
sae X = 50 so( 4
= ™  JR251 RBL
S C o~
Br: [4) oH
| B=NH /_-_\
0),;-0 .
T B .
bﬁ -
A »
I Y-NH ,q/\)
§ o)’—{N“°
U c -
Cl.\ g, HO_,0 .
T 2
h Q
v A A
0.0
N | q
b A np N
L./\"(\ d g O ?
W A A
“ I\_ '0?'0 A
z ; ;)-'Nll:i_';?“‘ﬂ‘k‘
oS
X A A

CI\‘!/\\ 0?_0”
L5
T
§ ety
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[1026]
[1027]

[1028]

[1029]
[1030]
[1031]
[1032]
[1033]
[1034]
[1035]
[1036]
[1037]
[1038]
[1039]
[1040]
[1041]
[1042]

[1043]

Ses ICsi(uM) ICsa(uM)
] = x 50 so(p
AEE T - ' JR251 RBEL
Y C -
Cl o, U0 N
‘\uﬂ\L\E\ NH i‘u, C'
f 1 |
z C -
Br I\ a oit
O
T
Al C -
By = Q
P i
o = F
i
\ W e
Q}”\ s ©
o
- = é 3—3} ] (36]—3; IC50(11M) 0<A<0.5; 0.5<B<1.0; 1.0<C<10

w3l JR251 T RBL AE

dE SA 8ol sghEe] st
A-(4-W FEA 3 D) -2-(3- ¥ D Z R o) ) E] @ #-3-7h = 5 A 4k

4-(2,4-0Z229d)-2-(3-Hd Z 2ol £)E] &

4-(4-F 22 ¥d)-2-(2-H oA Eolr] =) E] 2. 71-3

-7t

EE 1 E tollA ICo(mo]l 10 mM ™Rkl

}_

l
Jkﬂ
rf

i
2

4-(4-Aof 2l d)-2-(3-3d = 2 hopn| 12 ) E] @ #-3-7h = 5212}

2-(2-(4-S 2 =29d)-3-vw g}

2-(3-wl%

A9-go]5)-4-(4-B 2 X3 d)E o H-3-7t = 24

A

=

4-(3,4-0ZF 2 29d)-2-(2-(3-HE A #H ) o} A Eolu| &) E] @ #H-3

4-(3,4-0F 229 4d)-2-(3-9d T Z o}

4-(4-B. 27 Hd)-2-(3,3-tdd Z 2 Foln| &

4-(4-B 25 ¥ d)-2-(3-(2,4-1

4-(4-B 25 ¥ d)-2-(3-(3,4-1

4-(4-B 25 3d)-2-(3-(3-&F

4~-(4-P 252 9d)-2-(3-(4-F

4-(4-B 2R Hd)-2-(3-Fd T2 golr] =

4-(4-F 2299 )-2-(3,3-t) ¥ d 2 Fo}u]

=
ETeE

S =99 2ol &

Fo 7=y d) X g ol

Z)ELH-3-7t2 544
VE] 9 31-3-7} 2 B 2141

Z2o wiyd)Z 2ol L) E 9 Hl-3-7

#Hd )3 2 gholn| %) E] O 3-3-

JE| . 5-3-7+=

%)E Q. A-3-7h2 B A4

- 126 -

ghot] 1)-4-(3 4-t 2229 d) B 2.3 -3-7 =2 544t

5)E| 9 A-3-7h= B A
VE| @ l-3-7h2 5214
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[1044] 4-(4-2229d)-2-(3-(2,4-tEF 229 d) T2 ghobn] 1) E] @ A -3-7F 2 524

[1045] 4-(4-ZF22H)-2-(3-(3,4-0FF o2 ) ZZ Foln| ) E] 3 -3-7} 2 5 A 4}

[1046] 4-(4-2R2IL)-2-3-3-Fr 29 d) T2 o] 2 ) ¥ e d-3-7 = 544k

[1047] 4-(4-F 22 Y)-2-(3-(3-EF L 23] ) T2 poln] 2) B @ A-3-7h2 B4k

[1048] 4-(4-222id)-2-(3-(4-F 22 ) Z2dolr| =) B & H-3-7t= 544

[1049] 4-(4-2 22 H)-2-(3-(4-ZF 23 d) T2 golr| 12 ) ¥ @ A -3-7t 2 544t

[1050] 4-(4-2 229 d)-2-(3-sd T2 Por| =) | @ H-3-7k= 524k

[1051] 4-(4-2 223 E)-2-(4-ddF-Topr =) Bl  H-3-7h = 5 A4

[1052] 2-(1,5-t v G- 19 2}5-3-7h 2 5 A o} 1] &2 )-4-p-E L E] @ H-3-7h 2 5 21 4}

[1053] 4-(4-B 22 3 d)-2-(1-w D~ 1H-0] v ThE-4- 7} 2 5 A o} 1) 12 E] @ H-3-7h 2 5212}

[1054] 4-(4-B 223 d)-2-(3-9d-1,2, 4-S A o} E-5- o 1) Bl @ 3l -3- 7 2 5 A 4

[1055] 4-(4-B 2 R A E)-2-(4-¥D-1,2,3-E|o}r] o} F-5-7} 2. ¥ A o} w] 12 ) ] © F-3-7} 2 524

[1056] 4-(4-B R R )-2-(5-F R E-1-M -9 2tE-4-7F 2 5 A opv| &) E] .3 -3- 7} 2 544
[1057] 4-(4-2 229 d)-2-(1-W E-1H-o| V| t}E-4-7F 2 F Al opm] 52 ) B] © H-3-7} 2542}

[1058] 4-(4- 2R 2 ) -2-(1-7 D -5-31 D 1H-3] 2} E-3-7h 2 2 Ao} v ) E] © -3-7h =2 B 2 4k

[1059] 4-(4-2 223 d)-2-(1-91 - 1H-5] 25 -4-7h 2 5 A o] ) E] @ -3-7h 2 5 41 4k

[1060] 4-(4-2 2291 9)-2-(1-31 d-5- (22 Z 58 2w D)-11-7) 2 F-4-7} 2 5 A o} 1) E] @ A-3-7h 2 5 21 41
[1061] 4-(4-2 2 2919)-2-(3,5-T] W D 0] 22§ A}E-4-7F 2 B A 0} 1] 1) ] © -3-7} 2 5203

[1062] 4-(4- 2R 23 )2~ (39 - -9 25 4-Fh 2 B A o} 1] ) E] @ f-3-7h 2 3 A 4

[1063] 4-(4-F 22 D)-2-(4-A 2 2 E R E| 0} F-2-7} 2 B A o}v] 1) E) 2. 1-3-7} 2 H A4

[1064] 4-(4-2 22 d)-2-(4-¥1"-1,2, 3-Ef oft] o} F-5-7F 2 H Al opw] 12 ) E] @ 1 -3-7h = 54 4k
[1065] 4-(4-2 223 )2 (5-(F&-2-2)-1-w - 115 2} 5-3-7h 2 B A o} 1] 52 ) ¥] © -3-7h 2 524
[1066] 4-(4-2 2231 9)-2-(5-31 0] 25 A}E-3-7h 2 B A o} ] 1) E] © -3-7} 2 5203

[1067] 4-(4-2 2 2 D)2 (0] 2 S ALE-5-7F2 B A opH] 1) E] © H-3-7h = 3 212

[1068] 4-(4-2 2 2 D)2 (¥ o} E-4-7h2 A op] 1) E] © H-3-7h = 3 212}

[1069] tert-38 4-(4-BE W 5d)-2-(4-&-1,2,3-E] o} ] o} F-5-7} 2 B Al o} ) E] @ A-3-7h 2 B A4
[1070] tert-9 4-(4-B 2RI H)-2-(5-F 2 2-1-"E-1H-7| e} E-4-7 25 A opn| 1) E] @ 3ll-3-7 2 52 4
[1071] 4-(4- B2 W3 d)-2-(2-8 =5 A -6-v D o] ] IR obr] 1) E] © -3-7} 2 5213

[1072] 4-(4-B2 R D)-2-(6-(E2) EF 2 2o &) ) s1El o}r] ) E] @ -3-7} 2 523

[1073] 4-(4-B 2R AL)-2-(6-FF 2 2] Z o] =) E| 2 H-3-7h 2 52k

[1074] 4-(4-B 223 d)-2-(6-7 54| 9] Z R o} m) ) E] @ A-3-7h =2 524

[1075] 4-(4-B2 W7 D)-2-(6-v D) sl o} ] =) E] @ -3-7} 2 52020

[1076] 4-(4-B 2 R A D)2~ (3] 2 -2-7h 2 F A opu] 1) ] © H-3-7h= 5 212}

[1077] 4-(4-B 2 B F ) -2-(3] 2 T} -4-7} 2 B ] o} 1] 1) E] & 1 -3-7 2 541 4

[1078] 4-(4-ZF22HY)-2-(2,6-T) F 22 T o}r] ) E] Q #ll-3-7} = E A AL

[1079] 4-(4-E229d)-2-(2,6-tH EAI e o}n| &) E| & #A-3-7 2 52 4}



=50 101724161

omn

[1080] 4-(4-2R2IE)-2-C-(EgEFe2vd) v e nd-5-7F 2 5] opv] 12 ) B] @ 3l-3-7F 2 5413}
[1081] 4-(4-E229d)-2-(4-Ad 9 g d-2-7} 2 E Ao} &) E] @ A -3-7} 2 E 24

[1082] 4-(4-2 22 d)-2-(6-(EgEF e d)dgn|d-2-7t2 5 Ao} 12 ) ¥ @ A-3-7F 2 541
[1083] 4-(4-Z2 29 d)-2-(5-H & 3 &} -2-7t 2 F Al o}n| 12 ) E] Q #-3-7} = 521 1}

[1084] 4-(4-Z 225 d)-2-(5-9 d T 2| n| P -2-7} 2 E Al o}n| 12 ) E] © H-3-7} 2 521 %)

[1085] 4-(4-F22HAd)-2-(6-(EfZF o 2 d) YA olu] £)E ¢ H-3-7} 2 52 A

[1086] 4-(4-2 2 2¥H)-2-(6-F 22 T} -3-7t 2 H A o}n| ) E] @ A -3-7} 2 520 4

[1087] 4-(4-2 2 23d)-2-(6-v 5 ¥ Fdotr| =) B @ A-3-7h = 5 A4t

[1088] 4-(4-F229d)-2-(6-vd U ZRlo}r] ) E] @ #-3-7} 2 52 2k

[1089] 4-(4-F22¥d)-2-(o] Y e ol =) E] o #H-3-7} 2 EF2 2

[1090] 4-(4-B 2R HAD)-2-(HIZoln| &) E] @ A -3-7} 2524

[1091] 4-(4-B R R HH)-2-(o] Ay o] ) B @ A-3-7F = 544k

[1092] 2-(1,3-t]H " -1H-Fl el = [2, 3-c | F] 2} E-5-FF 2 F A o] 2 ) -4-p-F H E] @ H-3-7F 2 EH 431

[1093] 4-(2,3-1EF o 2-4-v e d)-2-(o|uthx[2, 1-b] El o} £-6-7} 2 E Ao} &) E] @ A -3-7} 25 21 41
[1094] 4-(4-B 2R Hd)-2-(1,3-v v E-1H-E] ol 1= [2,3-c] ¥ gFE-5-7} 2 5 A o} 0| ) E] @ H-3-F} 2 =2 AL
[1095] 4-(4-2229)d)-2-(1,3-t | & -1H-El ol == [ 2, 3-c] T &FE-5-7F 2 H A o} v &2 ) E] Q. -3-7} 2 52 4}
[1096] 4-(4-2 223 d)-2-(e| M Thx[2, 1-b] Eo}E-6-7t 2 A o} 1| 12 ) B] @ 3l -3-7F 2 54 4t

[1097] 4-(4-2 2 23d)-2-(El el 2=[2,3-d][1,2,3] Bl o} t] o} F-6-7F 2 5 A o} W] 12 ) B] Q@ 2l -3-7h = 540 4F
[1098] 4-(2,3-0FF 2. 2~4-v e o d)-2-(E] o] 2= [3,2-b] E] & F-2-F} 2 F A o} 1| 52 ) B] @ 1 -3-7} 2 541 4
[1099] 4-(4-B 2529 d)-2-(4H-F2[3,2-b] T E-5-7F 2 FA| o} 1| =) E] Q. #-3-7} 2 F 2 4}

[1100] 4-(4-B.2 X9 )-2-(4H-E]ol| ;= [ 3, 2-b | T F-5-F} 2 EHA] o} ] =) E] Q. H-3-F} 2 &5 A A4}

[1101] 4-(4-ZF229d)-2-(4H-F2[3,2-b] T E-5-7F 2 EFA| o} =) E] Q #-3-7} 2 521 2

[1102] 4-(4-F 229 d)-2-(4H-El | 1= [3,2-b] F E-5-7F 2 F A o} &) B @ 3 -3-FF 2 H A 4

[1103] 4-(4-Z 2= 3d)-2-(E)o 1=[3,2-b] E] @ A -2-7} 25 A| o} W] 12 ) E] @ #-3-7} 2152 A}

[1104] 4-(4-Alobred d)-2-(E ol 2= [3,2-b] B & F-2-7} 2B Ao} &) E] @ A -3-7} 252 41

[1105] 4-(4-B 2wl d)-2-(o] M thx[1,2-a] 9] 2l d-2-7F 2 Al ohr| 1 ) B] @ A -3-7h 2 35 A 4k

[1106] 4-(4-ZF22HY)-2-(3-ZF o 2-5-Wgo|nt}x[1,2-a] ¥ g H-2-7t 2 E x| o}n| ) E] @ 3-3-7} 2 E- 21 A}
[1107] 4-(4-2 223 d)-2-(olmthx[1,2-a] 9 2l d-6-7F 2 Al o}r| 1 ) B] @ A -3-7h 2 5 4k

[1108] N-(4-(4-B 22 3d)-3-7t2n R A E]  #-2-U ) - 1H-H 2 [d] o] v T} &-2-7h 2 520 4k

[1109] 2-(IH-Az[d] o] TpE-2-7F 2 H A ofr] &) -4-(4-F 22 H D) ¥ L H-3-7} =2 522

[1110] 2-(4,6-tZ 2 2-1H-AE-2-7t2 5 A o}n| =) —4-p-FHE] & H-3-F 2 5241

[1111] 4-(4-2229d)-2-(4,6-1 SR Z-1H-AE-2-7F 2 F A o} £) B @ 3 -3-7F 2 H- A 4t

[1112] 4-(4-2 223 d)-2-(ItER[1,5-a] 9 2 d-2-7F = EF A opw| 12 ) B @ 3l -3-7h = 4 4)

[1113] 4-(4-ZF229d)-2-(E] o =[2,3-b] ] &R -6-7} 2 EFA| o} 1] =) E] @ A -3-7} 2 52 A}

[1114] 2-(M=x[ell1,2, 4] Eg]olxl-3-7F2H A opn| &2 )-4-(4-F Z 27 ) ] & 3-3-7} 2 E 24T

[1115] 2-(FAzH-2-7t2HA| oM 2 )-4-p-EHE 2. H-3-7t 2544

- 128 -



SSS0dl 10-1724161

[1116] 4-(2,3-"EF 2 2-4-v g d)-2-(F F A -2-7t 2 F Al oln| ) E] @ 3 -3-7F 2 541 4

[1117] 4-(4-B 2R ¥ d)-2-(F EH-2-7L 25 A o}n| 1) E] @ #-3-7 2524}

[1118] 4-(4-B R RHd)-2-(FFdd-2-7t 2 R Al o} &) B] @ A-3-7F 2 544k

[1119] 4-(4-F229d)-2-(5- e 7 54 -2-7F 2 B A o} v]| 1) E] @ | -3-7} 2 52 A}

[1120] 4-(4-F22Hd)-2-(8-v D 7 54 -2-7 2 E A o} 1] ) E] Q H-3-7} 2 54 4}

[1121] 4-(4-F22Hd)-2-(NEU-3-FtE2 B A o} £) E] @ HA-3-FL 22 A A

[1122] 4-(4-EF 229 d)-2-(FHUEA-2-7t 2 FA|o}n| &) E] 2 #-3-7} 2 524}

[1123] 4~-(4-EF22Hd)-2-(FEd-2-7t2 B A o}n] ) E] @ H-3-Ft 2 B2 A

[1124] 4-(4-Z R 23 d)-2-(F 5 -2-7t 2 R Al o} ) B] @ A-3-7F = 544k

[1125] 4-(4-2229d)-2-(1,2-Y3 =2 A F 2 R A -1-7L 28 Al obm] 12 ) E] © #l-3-7} 2152 2}
[1126] 4-(4-2 2 2HH)-2-(2,3-t]s| =2 Z[b] ¥ L H-2-7F 2 Al o}m| &2 ) B] @ H-3-7F = H A4}

[1127] 4-(4-Z 229 d)-2-(2-(2,3-T 3| =2-1H-2 €l-1-) oA Eo}r] 12 ) E] . 3 -3-7F 2 152 4

[1128] 4-(4-22299d)-2-3-(NE22 AW E)5-d o] =) E]| S H-3-7} 252 4

[1129] 4-(4-FR2AD)-2-(4-ZF 2 2-2 3-t]3| =2l 2 [b] E] @ H-2-7} Z E Ao} W] 1) E] @ A -3-7F 2 B2 4
[1130] 4-(4-ZF22HY)-2-(4-2%-1,2,3,4-H EF3| =2} T ehal-2-7 2 B Al o}r| 1) E] @ F-3-7} 2 22 4}
[1131] 4-(4-2 22 d)-2-(5-FF 222, 3-H 3| = 2-1H- dl-2-7} 25 A o} v 12 ) B] @ #-3-7} 2 35 A 4k
[1132] 4-(4-2 223 d)-2- (1= -2-7F= A opw| 1) B] @ 3 -3-7F = H 4 4F

[1133] 4-(4-B R R d)-2-(3-olrpnte 7 2 A obn| I ) B] @ Hl-3-7F 2 5 Ak

[1134] (R)-4-(4-2 2 =9d)-2-(1,2,3 4-H EHS| = m T &all-2-7t 2 R Alofr] 12 ) B] @ A-3-7h =2 35 41
[1135] (9)-4-(4-F2=2H49)-2-(1,2,3, 4-H Egs| =2z ed-2-7} 2 B A o}u] ) E] @ H-3-7} 2 22 2}
[1136] 2-(5-222-2 3-U3 =2 ZED-2-F 2 EA|o}u| T )-4-(4-SFZ 2| Y ) E] 0 A -3-F} 2 E 2 A}
[1137] 2-(ANZR2ZZAFEFA| ol E)-4-(2,4-H EZ 2 D) | 2. A-3-7} 2524k

[1138] 2-(N 2R ERTEE R obH] 2)-4-(3 4-T| SR ZH )| e A-3-7F2 5421

[1139] 4-(2-B R R HY)-2-(N FEZ LRI E B A o}n| 1) E @ F-3-7 = B2 4}

[1140] 4-(4-B 2R HD)-2-(1,2,3,4-H Egts| 2 g dl-2-7t 2 5 Al oln| &) E] @ #-3-7} 2 524
[1141] 4-(4-B 2R HH)-2-(2,3-t] 3| E2-1H-Q Hl-2-7} 2 H Al o} W] ) E] @ #-3-7} 2 521 4k

[1142] 4-(4-B 2R Hd)-2-(2,3-1 3| =2 2 F 2-2-7} 2B A o}0| &) E] & A -3-7} 2 EF 24k

[1143] 4-(4-B 2 R ) -2-(3-H| BAA| 2 Z T2 R Alohn] 1) E] @ #-3-7F 2 5241

[1144] 4-(4-B 2R HAD)-2-(5-F22-2 3-HI) =2 Fe-2-7t 2 H A o} &) E] @ 3 -3-7F 2 H A4
[1145] 4-(4-B 2T D)-2-(8-1|EA]-1,2,3,4-H E&}3| = 2L} Z Bl -2-F} 2 B Al o}u| £ ) E] © 91-3-7} 2 4 4k
[1146] 4-(4-B 22 ¥d)-2- (A2 W-3-7}2 B A| o} ) E] @ H-3-7} = B2 AL

[1147] 4-(4-B2 R )-2-(o] 2RI EU-2-Ft 25 A o}u| 2 ) E] Q. 3-3-FF 2 5 A 41

[1148] 4-(4-22299)-2-(1,2,3 4-HEH3| =22 d-2-7} 25 A o}u| £ ) E] Q. 3-3-FF 2 5 A 41
[1149] 4-(4-F2299d)-2-(1,2-U 3 =2 A FZ Pl Al -1-7t 2 5 Al o} v 12 ) E] Q #1-3-7} 2 521 2}

[1150] 4-(4-Z2=2¥d)-2-(2,3-Y 3 = 2-1H- dl-2-FL 25 A o}n| 1) E] @ #-3-7 252 4}

[1151] 4-(4-2229d)-2-(2,3-Y3 =2 x[b][1,4] ] KA1 -2-Ft 2 H A o}v] &) E] 2. F-3-7F 2 54 4}



[1152]
[1153]
[1154]
[1155]
[1156]
[1157]
[1158]
[1159]
[1160]
[1161]
[1162]
[1163]
[1164]
[1165]
[1166]
[1167]
[1168]
[1169]
[1170]
[1171]
[1172]
[1173]
[1174]
[1175]
[1176]
[1177]
[1178]
[1179]
[1180]
[1181]
[1182]
[1183]
[1184]
[1185]
[1186]

[1187]

4-(4-2229d)-2-(5-H ER-2,3-1 3| E2-11-U §l-2-7F 2 5 A opn| 12 ) B] @l -3-7} 2 544k
4-(4-F R 2d)-2-(o]| AR1EH-2-7F 2 EF A o}m] 1 ) B @ 3 -3-7F 2 54141
(B)-4-(4-F 22 9d)-2-(2-A| o} =-3-F d o} A H o} 1] =) E] Q. H-3-F} 252 4

(2)-4-(4-H 2R3 d)-2-(2-

I

FQ 2-3-sdofA b ol =) B @ H-3-7

= B2 A]
—==

2

¢

!
(1) -4-(4-ZF 229 d)-2-(2-EF 2 2-3-Fdolad o} =) E] 2. #-3-7 2 52 1k
(1) -4-(4-ZF 22 D)-2-(3-(2-F22HI)-2-EF Q. 2o} Ho}n| ) E]
4-(4-F229d)-2-(3-Hd Z 23| &oln| =) E] @ 9-3-7F 2 544
2-(AZFT-2-7 2B A obn| £ )-4-(2,3-1 =+
2-(M 2 FT-2-7} 2 E A o}1| & )-4-(2 3-T] ZF Q.
2-(AZFT-2-7F 25 A oln| ) —4-(2,3-1] 5] = 2-11-91 dl-5-2 ) E] @ 3l -3-7} 2 22 4}

2-(ZFF-2-7h2FA o} 12)-4-(2,4,6-E] ZF L 2 ) ] @ A -3-7t 2 544}

2-(NZFA-2-7F2 A obv| 12)—4-(2,4-T] SR 2-3-A|ohie v ) B] @ #-3-7h 2 5440
2-(M2FA-2-7F2 A o} 12)-4-(2,4-T] 2 2-3-H| 5 A 5 D) B] @ A-3-7h2 52140

2- (M2 F -2-7F 2 A op] 12 )-4-(2, 4-T] EF 2 2-3-3| =5 A 3 D) E] 2. 3-3-7} 2 524}
2-(Hl = FA-2-7F2 R A bW 52)-4-(2 4-T] 257 @ Z-3-W| S A 7 ) B] @ H-3-7F 2 541 4F
2-(NZFA-2-7F2 A obv| 12)—4-(2, 5-T) & F L 2-4-v| S A 3l ) B L 3l-3-7h 2 5444
2-(M2FF-2-7F2 A 0} 12)-4-(2, 6- T F 7 2 Z-4-v| S A 5 ) ] . -3-7h 2542

2- (23 A-2-7F 2B Ao} 1] 2 )-4-(3,4,5- 28| 2T 23 ) E] @ A-3-7h 22220

2- (2= F -2-7F 2 5 A o] 12 )-4-(3, 4-T] 2 2 2-2-H| D 7 d) B] @ A-3-7F 2 524}
2-( 2 F F-2-7 2 E A op W] 12 )-4-(4-H 2 B -2 3-T] ZF 9 23| ) E] @ #H-3-7h 2 5242}

2- (A ZF F-2-7F 2 EHA o1 1) ~4-(4-B 2 X2 5-t] v D 7 ) E] © A -3-7p2 5232
2-(M2FT-2-7t 2B A obn| 2 )-4-(4-2 2 2-2 3-UZFQ 23 d) g o A-3-7t 22241
2-(MZF-2-7} 2 XA o}u| 1) ~4-(4-F R Z-2,5-T ZF Q. ZH| ) E] 2 7-3-7} 2524}
2-(NFFP-2-7t 2 B A|oln| 2 )4~ (4-F R 2-2-ZF @ Z-5-0 D3| d ) E] & A-3-7} 2 =2 A}
2-( 2 FA-2-7F 2R A oW ) ~4-(4-F R 2-3,5-1 ZF 2 2 ¥ ) B 2 #-3-7F = 5204
2-(MZF-2-7} 2 XA o0 i) ~4-(4-A| F R Z 2 W2 3-T] ZF 0 2o ) E] 2 7-3-7} 2524}
2-(N ZF P-2-7h 2B A opr] 2)-4-(4-Z £ 9 2-2,3-T) W D 7 ) E) @ A-3-7} 2 H-20 2

2- (M 2=F -2-7F 2 B A o] 1) -4~ (4-F-F 2 22, 5-T v & 5 & ) ] A -3-7h 2 5241

2- (M2 F -2-7F 2 A op] 12 )4 (4-7 5A]-2 5-t] v D 9 ) B] @ 3l -3-7h =2 524k

2- (M2 F -2-7F 2 A op] 12 )4 (4-P 5:A]-2, 6-t] v D 7 ) B] @ 3l -3-7h = 52k
2-(MZFe-2-7} 2 E A o1 &) 4-(5-F R 2-2-FF 2 24~ =3 d) E] . -3-7t 2 B2 2
2-(H ZF B-2-7h2 A opw| 1) ~4- (M 2 F §H-5-) E] @ 9 -3-7} 2 5 214

4-(2,3-UFF 2 2-4-v &3 ) -2-(4-FF 2 RN EF F-2-7h 2 HA|o}v] 12 ) E] © H-3-7} 2 54123
4-(2,3-1 &F 2 24 o ) -2-(7-S| A 2 gh-2-7F 2 F A op ] 1) B @ 1 -3-7h 2 5 Al 4
(B)-2- (M2 F eh-2-7h 2 B A o} w] )4~ (4-F 2 2 ]

=61 10-1724161



10-1724161

s=<4

ZEA O} &) -4~ (7-3]| 5 A]

Fo M EFA-2-7}

el

2-(4-

[1188]

[1189]

-2,3-t g d)E

HAobH] &) 4~ (5-H 2 ¥ -7 5 A]

T

3z
=

25 Ao} )4 (4-

| 2 3F -2-7}

2—(

[1190]

=

| 23 -2-7}

2—(

[1191]

w-2-9

—2-FFE2H Ao} ) -4~ (5- B 2 F Ml 2 3¢

[1192]

[1193]

[1194]

[1195]

w-2-9

-2-7t2 B Alolu| )4~ (6-H 2 Bl =5

[1196]

[1197]

H

[1198]

[1199]

[1200]

[1201]

[1202]

Fo 2-4-vEd)E

iz
=

—5-FFEE A o}u] % )-4—(2, 3-T]

[1203]

-H

~5-7h 2B A obr] 2)-4-(4

4-(7-(1H-9) 2}
4-(7-(1H-9) 2}
4= (7-o}L A EA Ml

[1204]

_3_01 )

=
=4

[1205]

[1206]

[1207]

~2-Fh R %] )2 (

ey

J

il

4=(

[1208]

Fo 2-4-v e d)E

-5-F}2 B A o}H]| £ )-4-(3,4-T| 22 27 d) E

~5-7h2 2 A o}r] )-4-(2,3-H &

=
=4

2-(Ml=[d][1,2,3]Elo}r] o}
2-(#z[d][1,2,3]Elo}r]o}
2-(#z[d][1,2,3]Ele}r]o}
2-(z[d][1,2,3]E]o}r]o}
2-(#Az[d][1,2,3]Elo}r]o}
2-(Az[d][1,2,3]Elo}r] o}
2-(#z[d][1,2,3]Ele}r]o}
2-(#z[d][1,2,3]Ele}r] o}
2-(#z[d][1,2,3]Elo}r] o}
2-(#z[d][1,2,3]Elo}r]o}
2-(#Mz[d][1,2,3]Elo}r]o}
2-(Mz[d][1,2,3]Ele}r] o}

[1209]

=
=4

[1210]

-5-7t2H Ao} u] ) -4-(4-H 2 Z ¥ ) E]

=
=4

[1211]

5B A o] 2 )4 (4-F R 232

=
=4

[1212]

-5-FtEEA|o}H] £ )-4-(4-S 2 Z-3-1| E A H d ) E]

=
=4

[1213]

-5-FF2H Ao &) -4-(4-F 2 =5 d) E]

=
=4

[1214]

-5-F}2 B A o}H]| &) -4~ (4-A o} =5 D ) E]

=
=4

[1215]

~5-7h22 B A o}w] )4 (7

=
=4

[1216]

~5-7} 2 E x| obu] i )4 (7-1]

=
=4

[1217]

-6-7t2H Ao} H] =) -4-(4-H 2 Z 5 ) E]

=
=4

[1218]

-6-FFt2H Aol ) -4-(4-F 2 =5 d) E]

=
=3

[1219]

67} B A o} )4 (7

=
=3

[1220]

Fo 2-4-v g d)E

iz
=

Z-9-F}2 B Ao}l E)-4-(2,3-T]

2-(A % [d]E)o}

[1221]

Fo 2-4-v g d)E
Fo 2-4-v g d)E

iz
=

)—4-(2-

~9-7h= A ofr] 2

=
=4

2-(Z[d]E)o}

[1222]

iz
=

)—4-(3-

~9-7h= A ofr] 2

=
=4

2-(A % [d]Eo}

[1223]

- 131 -



SSS0dl 10-1724161

d]E]o}E-2-7 2 B A obm] i) —4-(4-B 2 23| d ) E] 9 F-3-7} = A AL

dJEJotE-2-7t 2 A opr| i) -4-(4-F R 2-2,3-T| EF L 2| ) e A-3-7} 2 521

2

dTE] o} E-2-7h 2 B A o}u] ) -4~ (4-F 2 2-2-F 50 2 5l ) E] 9. A-3-7h 2 B A 4L

dJEJobE-2-7k 2 5 A opr| 1) -4-(4-F Z2-3,5-T| EF L 2| ) | e A-3-7} 2 521

2

dVE|OFE-2-7F2 B A o] ) 4-(4-2 2 2-3-Z 70 23] W) E| @ A-3-7h2 B 2 4)

dlElo}EF-2-7} 2 E A o} 2

)-4-(4-2 229 9)E| 2 A-3-7t2 H A4

d1E) O} -2 72 B A] o o] 52 ) -4~ (7-3] = S A WL 2 -2~ B) @ -3-7h= 5021
}_

d1E| o} E-2-7h2 A o] ) 4-p-B A E] 0. 9-3-7

[d1E]ob&-5-7h2 2 A] oo 2

2823

)-4-(4-S 223 E| e H-3-7F 2 544

[d1E]ob&-6-7h2 2 A] o] 2

)-4-(4-Z 223 d) e A-3-7t= 544t

2-4-v| e d)-2-(4-FF e 2

2 [d]E] o} -2-7h 2 2 4] o}v] 1) B @ A-3- 72 A 4

4-(4-SRE-2-SF R E)-2-(7-

7o 2R [d]E|o}E-2-7h2 B Al o] ) E] & H-3-7h 2 B2

4-(4-2 R 2HE)-2-(4-&F

70 2R [d]E|o}E-2-7h2 B Al o] )] & H-3-7h 2 B2

4-(4-2 22 d)-2-(4- U E R 2 [d]Eo}E-2-7h 2 H A opu] ) E] @ =372 5 414}

4-(4-SF229d)-2-(6-HE=ZH

2 [d]E] o} -2-7h 2 2 A] o}v] 1) B @ A-3-7 2 A 4k

4-(4-SF22H)-2-(T-EF L=

W2 [d] €] o} F-2-7h 2 B A] o} =) B] @ A1-3- 72 2 A 4L

2-(5-B 2R W Z[d]SAE-2-712

5)-4-(2,3-HEF 2 2-4-vE i d) ¥ 2 A-3-7 =2 544

ERIESP IR E S S

)-4-(4-2 227 Y)E 2 A-3-7h 25212

W [d] A} -2 FH 2 B A of 1] ) -4 (73] E % A W F 9h-2-90) ) © -3 7h 2 5421

SAE-9-7h2 B A ol 2

)-4-(2,3-tFF L 2-4-v e ¥ d) ]| o -3-71 2 524}

2- (N [d] $AFE-2-7h 2 B A o]

)-4-(3,4,5-EZF2Q 2 d)E ¢ A-3-7t 2 = A3}

2-(RZ[d] S A E-2-7h2 B Al o} 12

)-4-(3,4-T) F 2 23] E| 2. A-3-7h 2 522

2-(RZ[d] S AL E-2-7h2 B A] 0} 0] 12)~4-(3-A] o 142

416 A1 E-2-7h2 5 A o]

)4 (4R B2~ 250 2 W) ] 0 A-3-7h= 54

d1 6 A1 E-2- 7k B A o]

d1 %A1 E-2-7h2 5 Ao}

E)4-(4-2RE2-2-EF e 2-5-E ) El e H-3-7k= 542

d1 %A1 E-2-7h2 5 A o]

>

)-4-(4-EF 2 2-2-v e d) E 23 -3-7F 2 H A4

416 A1 E-2-Fh2 B A o]

)-4-(4-2 R 2-3-(EgEF e 2ve) I d)E e Hl-3-7t= 5240

416 A1 E-6-7h2 5 A o}

)-4-(4-2 227 9)E e A-3-7h2 5202

4-(2,3-HEF 224V d)-2-(4-F

£ [d] A E-2-7h 2 B A o] ) E) 6. 7-3-7h2 2 A

4-(4-B 2R ¥d)-2-(5-F2 2 *%([d]

A E-2-7h2 B A ob ] ) E) & -3-7h2 2 A

4-(4-B 2R 9d)-2-(7-&F

£ [d] $AFE-2-7h 2 B A ob o] ) E) 67372 2 A

4-(4-F22-3-ZF029d)-2-(4-ZF2

£ [d] A E-2-7h 2 B A o o] ) E) & 7372 24

4-(4-2229d)-2-(4,6-t] TF L

[d] S AFE-2-7h2 8 4] o} ] 12 B] . -3 7} 22 22 4)

4-(4-E22Hd)-2-(4-&F

2 [d] S A E-2-7h2 B A o}v] ) B @ H-3-7h 2 54121

4-(4-E229d)-2-(4-3

=2 A2 [d] S AHE-2-7h2 B A o] 1) B @ 91-3-7h 2 30 4]

- 132 -



[1260]
[1261]
[1262]
[1263]
[1264]
[1265]
[1266]
[1267]
[1268]
[1269]
[1270]
[1271]
[1272]
[1273]
[1274]
[1275]
[1276]
[1277]
[1278]
[1279]
[1280]
[1281]
[1282]
[1283]
[1284]
[1285]
[1286]
[1287]
[1288]
[1289]
[1290]
[1291]
[1292]
[1293]
[1294]

[1295]

1-(4-Z229d)-2-

2-(5-F 22 %[d]
2-(6-BZHHZ([d
2-(7-B.2 W =x[d]

2-(7-Alob =l 2 [d]

2-(Mlz[d] SAFE-2-

2-(w=x[d]

2-(w=x[d]

2-(Alz[d]SAbE-2-
2-(M=[d]SAE-2-

2-(ME[d] S AHE-2-

2-(MZ=[d] SAFE-2-

2-(M2[d] SAHE-2-

2-(M2[d] $AHE-2-

2-(MZ[d]SAFE-2-

2-(2[d] $AHE-2-
2-(M2[d] SAHE-2-

2-(WE[d] S AHE-2-

4-(2,3-0 EF 2 2-4-v| D5l D)-2-(5,6-T T2

g2

SAHE-2-

Wz [d] SAbE-2-

omn

(7-Alobe il 2] S A E-2-7h 2 B A obv] 1) B @ H1-3-7h 2 241

SAVE2-Fh2E A ob ] E)4-(2,3-0) B0 24w D3 W) E) 2 M3 72 A4k
19 A E-2-7h2 B A o] )4 (2,3-T 5 9 24 DoY) E] & -3 7h2 2 A4
A E2-TH 2B A ob i )4 (2,3-T) B0 24— D3 W) E) @ A-3-7h 2 5 A4k

A E-2-Th 2B A ob i )4 (2,3-T) EF 0 24l D3 W) E) @ A-3-7h 2 5 24k

Fh2E A obr 12 )-4-(2, 3-T] S| E2-IH-A ¥l-5-49) Bl @ A -3-7h 254 4T

FhE A o} ) ~4~(2, 3T 8] =R 2 F 2-5-2) | @ H-3-7h =2 52
28 A Ob] 1) 4-(2,4-T HF 2. 25 ) ] & A-3-7h 22 A 4]

FhEEA O ) -4-(2- 2 2 24-(EEF 2 Y) ) E e A-3-7t =52
T2 E A obr] 1) -4~

FrE B A o} &) -4-(2-F 2 2-4-v D7 d) E| Q.7 -3-7F 2 544}
FtE B A o] ) —4-(2-EF L R2-4-(EYEF e =Y 3 ) B @ A-3-7F 2544
=) d)E S

2o 2ue)d ) 9 al-3-7hzH A

>

P25 A o] )4 (2- | H A4~ (22 EF

i

A-3-7t2 5%

Fh2 A ob ] 52 )—4-(2-W P-4 (22 Z
Fh 25 4] 0bv] 1) -4-(3- (3| EZ A ) —4-o D5 W) B 0. A-3-7h 2 540
P2 A oh ] 2 )—4- (4-(E ] EF

-4-(4-(EgZ

S 2 5A) ) E @ A-3-7t= 5 A4t

7B A opr) = FozuE) ) E 2 -3k 8

FhE B A b ) -4-(4-B 2 ¥-2, 3-T) ZF 0 23] D) E] @ A-3-7h 2 5230

FHZ A O] ) -4-(4-A] o -2~ 5 ) ] © -3-7h =2 2 4k

ZWE[d]SAHE-2-7h 2 B A obo]

4-(2,3-HEF e 2-4-v g #ld)-2-(5-v| S Al 2 [d ]| SAFE-2- 7L 2 H Al oW 1) B] @ 9-3-7F = 54 4k
4-(2,3-HEF e 2-4- el d)-2-(6-FF L =il [d] SAFE-2-7t 2 5 Al o] 1) E] @ 3-3-7h 2 5 A4k
4-(2,3-HEF 24 el d)-2-(7T-FF L =il 2 [d] SARE-2-7t 2 5 Al o] 1) B] @ 3-3-7h 2 5 A4k

4-(4-B 2R Hd)-2-

4-(4-Fm=2Hd)-2-
2-(5-Z =2 %[d]
2-(7-BR RN F

2-(A=[d]

2-(f

&
P

Do

&3
BN

=(
2—(

&3
l-N

_9_/\],*_2

BN
=
P

BN
=
FN

_Q_A],J__g

BN
=
FN

_9_/\],,‘__2

BN
=
PN

B

2-(4

S A E-2-
[d] S AFE-2-

[d] S AFE-2-

[d] S AFE-2-

d18AhE-2-

dlSARE-2-

(7Rl oh sl £ [d] S AFE-2-7h2 3 4] o} 1] 2 B) . A1-3-7} 22 3 241

(7-Z%.0 2WE[A] SAFE2-7H2 B Aol v ) E) & -3-7h= 241

A E-2-Th 2B A obi] )4~ (4-Z 225 W) E 2 A-3-7h 2

d]EAFE-2-7 2 A obi] ) ~4-(4-F 2 29| ) E| . 9-3-71 =
2o d)E e -3-7t 2 544

9 2-3-3|=FAlHE ) E o 3-3-7 2 544
199 E] A-3-7k 2 52 4t
Fo2-4-vE I d)El &

£)-4-(3,4- W G5 ) B . A-3-7h2 2 4k

Ft2E A ob] 1) -4-(2,3,4-EF EF L

254 o}

£)-4-(2,4-T| 5%

P25 A o] )4 (2, 4-T EF- 0 237 % A

P B A o}v] )4 (2- 57 A-3-7h= 540

=2 v

254 o}

FhEE A Ob| &) -4-(3-&F L 2-4-v Do ) B L 3 -3-7p 2 5 A4
FhEE A ob| &) -4-(4- B2 B3 D) E] @ -3-7} 2 524
Tt B A o) 1) -4-(4-F 222, 3-T) EF L 29 ) 2 H-3-7F 2 544

FhEE A obn| ) -4-(4-F R 2-2-FF 2 2 D) E| @ A-3-7F 2 544}

- 133 -

=50 101724161

YE] © #H-3-7} 2 H 24k



[1296]
[1297]
[1298]
[1299]
[1300]
[1301]
[1302]
[1303]
[1304]
[1305]
[1306]
[1307]
[1308]
[1309]
[1310]
[1311]
[1312]
[1313]
[1314]
[1315]
[1316]
[1317]
[1318]
[1319]
[1320]
[1321]
[1322]
[1323]
[1324]
[1325]
[1326]
[1327]
[1328]
[1329]
[1330]

[1331]

2

=(

=,
b

£ 2 OE & &
wwwwyﬁx

=
BN

[d]

[

d]SAFE-2-7h 2 A o ) -4-(4-F R 2-3,5-T| EF L 23| ) ] e A-3-7} 2 521

SSS0dl 10-1724161

2

A1 A E-2-7F 2 B A o] 12 )-4-(4-F R &2 -3-A| o} 17 ) E] © #-3-7F 2 522}

A1 SALE-2-7FEF A o] &) -4-(4-F 2 2-3-FF 2 29 d) E| 2. #-3-7F 2 52 2}

d] S AHE-2-7F 2 B A ohH] 1) ~4-(4-F B 2-3-v]| 54| 3 d) E] . A -3-71 2

rl

A1 S AV E-2-7h 2 B A o o] ) 4-(4-2 2 251 W) B @ A-3-7h 2 5 2121

SAFE-2-7H 2 B A ob o] £ )-4-(4-A|ob-2-F T 0 23D E] @ W-3-7h 2 B 42

ERE SR EEREE LIRS ERE ENEE R SRR

4-(4-BRHA D) -2-(4- 2 0 2 2 [d] SAHE-2-7h2 4] o] ) E) © -3} 2 34 4L

4-(4-F2=29d)-2-(4-

Rz [d] SARE-2-7F2 F A obr] &) ] @ 3l -3-7F 2 5441

4-(4-2 22 D)2-(5-FF 2 RME[d] A E-2-7F 2 B Ao} ) E] © 3 -3-7h 2 H 4

4-(4-2 22 A D) -2-(6-FF 2 22 [d] A E-2-7F 2 B A o] 1) E) @ A -3-7} 2 5 2]

(4~ 22 29 D) -2-(T- A D2 [A] SAFE-2-7F 2 3 A o] 1) E) © W-3-7h 2 22 4L

2~ (N2 [d] S AL E-2-FH 2 B A o] ) -4~ (4-E 2 5] ) B] @ H-3-7h 2 520 41

2-(MZE[d] S AHE-2-7F 23 A of 1] 1 )-4-(7-8] = ZA Wl 2 3h-2-2) E] 2. 9-3-7h 2 2402

2_

4-(2,3-v&F e 24-vEaHd)-2-(5-ZF 2 2 %[d]

(A2 [d] S AFE-2-7h 23 A o} 1] )4 (7-0] A L2 F -2~ ) E] @ A-3-7h 2. 2203
Ko

1-(-FEE-3-FF 02 D)-2-(T-EF 9 2 E[d] SAHE-2-7h 2 B A o}v] £) ¥ © A-3-7h2 B4 4

2-(2,5-H [ F-3-7F2 H A op] &2 )—4-p-EHE| @ A -3-7F 2 544

2-(2-P E=5-3 Y 21-3-7h 2 A o}v] 1) -4-p- B L E] @ W-3-7h2 AL

4-(4-BRRd)-2-(Fh-2-7F2 5 A obr| 1) B £ 3l-3-7F 2 5 4

(4222 D)-2-(2,5- T FB-3-7h 2 B A o o] ) ) & -3 72 2 A4

4-(4-2 22 D) -2-(2- W -5~ d F F-3-7F 2 EF A o}m] 12 ) ] @ H-3-7F 2 E A2k

1-(4-F R 2 D)-2-(5-(4-Z 223 D) F &-2-7h2 B A o} ) E] 0 A-3-7} 2 242

4-(4-2 22 )2~ (5-U ERFE-2-7h2 B A o} ] ) E] © H-3-Th 2 H A4

4-(4- 2R 2 )2~ (FE-2-7h 2 H A o} v 2 ) E] © l-3-7h =2 2 A4k

2-(2-(FdE Q) oA Eotr =) -4-(4-(Eg EF 22" ) 7 D) B @ H-3-7F= 542k
4-(2,4-0) 2 2 231 d)-2-(2- (A JE) ©) o} A Eobr] 12 E] © l-3-7} 2 5203

4-(2- B2 %30 d)-2-(2- (A ¥ ) ob Al Eohv] 52 ) E) @ 7-3-7h2 341 4]

4-(4- B2 B ) -2-(2- (D E| ) oh A Eo}r] ) E] @ A-3-7h2 2 22

4-(4- 2 22 )-2-(2-3 35 A o b A E o] ) E) & -3 72 2 A 3

(E)-2-(3-(5+

-2-90)ob P ohw] 1 )—4-p-E P E| 0 A-3-7h = 4k

(B)-4-(4-B2 23 d)-2-(3-(5Fe-2-) of A H o}r] 12 ) B] @ #ll-3-7F = 5414k

(B)-4-(4-F 223 d)-2-(2-A o}e-3-(SF&-2-) of AL ob]| 12 ) B @ 9 -3-7} 2 5 A4t

2-(2-(Wl =

2-(2-(Wl=x

4-(4-

H=Ex

F2H-2-90) op A E ob] ) 4-(4- 8 2 R A W) E) @ l-3-7h 2 5 A 4
F-3-90) oL Eov] ) 4-(4- 1 2R 5] W) E] & A-3-7h2 8 21 4)

H'd)-2-(3-(Fe-2-¢) TR Fopn| & ) ¥ @ H-3-7F = 524}



SSS0dl 10-1724161

[1332] 4-(4-B 22 39d)-2-(3-(E] 2. 91-2-Y) T 2 Fo}lu] =) E] & #-3-7} 2 521 2

[1333] 4-(4-ZF229d)-2-(2-(2-L2YE| 2. #-3-L & A] ) opA| Eolm| %) E] @ #1-3-7} 2 52 4k
[1334] 4-(4-F 2 2d)-2-(3-(FF&-2-¢) Zm oln| i ) B @ 3 -3-7F 2 544

[1335] 4-(4-F2294)-2-(3-(E] 2.91-2-Y) T 2 Fholu| =) E] & #-3-7} 2 EF21 2}

[1336] tert-5-49 4-(4-F22Z¥Y)-2-(3-(3-EF L 23 d) T2 Fo}u| ) E] ¢ A-3-7 2 52 4}
[1337] 2-((2-F22AA A 72 R ol ) -4-(4-F Z 2 ) ] e A-3-7t 2 5 A4t

[1338] 2-(3-1 A $-g o] =) -4-(4-F 2 27 D) E] © A-3-7} 2 =22}

[1339] 2-(A LA 72 B d ohu) i )-4-(4-B 2 B 5 d ) E] & F-3-7 =22 4}

[1340] 2-(MAGA T 2R Holn| 1) -4-(4-F 229 E] 2. 9-3-7 2 54 4t

[1341] 4-(2,4-0F22-5-ZF 2 23 d)-2-(3-dd T2 Fdoln| ) E| @ A-3-7} = E 2 AL
[1342] 4-(2,4-vZF 229 d)-2-(3-d d Z 2 Fho}n| &) E] @ #-3-7F 2 5414k

[1343] 4-(4-B2H A )-2-((2-F22MA A 72 R dolu| 1) E] 2. F-3-7 2 544}

[1344] 4-(4-BERHAH)-2-(3-(2,6-T] S 229 d) T2 Jho}n| &) E] . #-3-7} 2 52 A}

[1345] 4-(4-B 28 Hd)-2-(3-(2-F22¥d) T2 Folu| =) E] o H-3-7} 2 F 2 2

[1346] 4-(4-B 25 9d)-2-(3-(2-ZF 2| d) T2 ol =) E] © H-3-7} 2 EF2 A}

[1347] 4-(4-B 2 W HH)-2-(3-(3-H| 5 A # ) T Z ol &) B @ A-3-7F = 544k

[1348] 4-(4-B 2R )-2-(3-(4-v F A dld) Z 2 ghofw] 12 ) Bl © #H-3-7F 2 524}

[1349] 4-(4-222Hd)-2-(3-(2,6-v)ZF 22 d) T2 ol ) E| Q H-3-7} 21521 2}

[1350] 4-(4-F22¥d)-2-(3-(2-F22¥|d) T2 ol =) E] o H-3-7} 2 52 2

[1351] 4-(4-222Hd)-2-(3-(2-EF =2l 4d)$-do| =) E| L A-3-7t =2 E 2 Al

[1352] 4-(4-F229d)-2-(3-(2-ZEF . Z2¥|d) T2 ol =) E] & H-3-7} 2 F2 4

[1353] 4-(4-2 223 d)-2--Avd gl o] =) ¥ L A -3-7F = H A2}

[1354] 4-(4-2 223 d)-2-(5-F d Al golr| ) Bl @ 3 -3-7F = 44

[1355] 4-(4-3 E5A H D) -2-(3-9 d Z2 ol =) E] Q. H-3-7} 254 A4

[1356] 4=(4=m FZA D) -2-(3-F d L 2 3ol 1) B @ A-3-7F = 544k

[1357] 2-(2-¥1d-3, 3-t i F-ghopn| )4~ (4-F 22 ¥ ) E] & A-3-7 2 5 2 )

[1358] 2-(3-(2-F22-4 5-0ZF 0 2d)-2-ZF ¢ 2 T 2 oln]| & )-4-(4-F 2 27| J)E] © A-3-7} 2 E 2 4}
[1359] 2-(3-(2-FR2R2-6-ZFo 27 d)2-ZF o2 T2 ol ¥ )-4-4-Z2 27 d ) E] QL 3-3-7} 2 E 24}
[1360] 4-(4-B 25 ¥d)-2-(2-m&-3-d d F-Ero}n| =) E] & A-3-7F 2 5 A4t

[1361] 4-(4-B 2R HE)-2-(2-E-3-Hd Z 2 go}n| ) E]  7-3-FL 2 544k

[1362] 4-(4-B R R HH)-2-(3-(2,6-t W g #H d ) T2 3o} ) Bl & 3-3-7F = H 441

[1363] 4-(4-B 2R HY)-2-(3-(3-ZF&2Hd) o 2)E L 3-3-FF= H A A

[1364] 4-(4- 22 R-2-ZF 23 d)-2-(3-dd T2 doln| ) E] L A-3-7 2 E A AL

[1365] 4-(4-ZF22dd)-2-(2-ZF L 2-3-dd T2 dolu| ) E| L A-3-7 2 E A AL

[1366] 4-(4-2m 23 d)-2-(2-v e -3-3 d F-eholm] i) B @ 3 -3-7F 2 5414

[1367] 4-(4-2 223 d)-2-(2-v e -3-# d T Z o} 1) B @ A-3-7F = 5 4)



SSS0dl 10-1724161

[1368] 4-(4-F R 2 E)-2-(3-(2,6-t] v g # ) Z = Folr| =) B @ HA-3-7F 2 E A1

[1369] tert-549 4-(4-F223d)-2-(3-3d T2 3o}n| ) ] @ 3-3-7F= 544

[1370] tert-8 4-(NZ2FT-2-9)-2-(3-FHd Z 2 dopn| ) ¥ @ H-3-7F 2 52 4F

[1371] (R)-4-(4-E229d)-2-(3-(2-2E2 2 H)2-EF LRI 2 Foln| &) E| A -3-7} 2524

[1372] (S)-4-(4-2 2 29d)-2-(3-(2-2 229 d)-2-FF L2 X 2 3o}u| &) E] © #H-3-7} 2 A 4F

[1373] 2-(2-FRR-3-(2-FRRHd)ZEdoln 2 )-4-(4-FE 2 Y)E| L A-3-7t =2 224k

[1374] 2-(2-FRE-3-HdEZEdolnE)4-4-F 229 ) E| 2 A-3-7L 2 E A4}

[1375] 2-(3-(2-FREA-ZF QR L)-2-ZF QL E L ZFolu| L)-4-(4-FZZH ) E| Q #-3-71 = 522}
[1376] 2-(3-(2-ERB-5-ZF Q02 )-2-ZF 2 ol 2 )4-(4-Z 2 25 ) E| 2 A-3-71 2524}
[1377] 4-(4-B 2R E)-2-(3-(2,6-H 22 H)-2-EF L2 T 2 ghojn] ) E] Q. -3-7} 2 5414}
[1378] 4-(4-B 2B HY)-2-(3-(2-FZZ4,5-UZF L2 )-2-ZF L E X 2 Holu| £ )E| L A-3-F} 2 542}
[1379] 4-(4-B 2R HI)-2-(3-(2-FR24-ZFQRHY)-2-ZF Q2 I ZFo}n| L) E| Q #l-3-7} = 5212}
[1380] 4-(4-B 258 Hd)-2-(3-(2-F2E2-5-FF L 2HH)-2-EF L 2 2 Jolu| T)E] . 9-3-7t 2 5 24k
[1381] 4-(4-B 2B HY)-2-(3-(2-FZEZ26-ZF2WY)-2-ZF 2 X 2 golu ) E| Q A-3-7} 2 524t
[1382] 4-(4-B2HH)-2-(3-(2-F 229 d)-2-FF S Z Lol 2 ) E] 2. 3-3-7t 2 5 4t

[1383] 4-(4-B 25 H9)-2-(3-(3-o o ) $-d o] L) E] L. :-3-F 2 52 A

[1384] 4-(4-F22¥d)-2-(1-(4-F 22 DA EFE2ZZ R 2 B A olu| 2 ) E] . 91-3-7 2 5 2 4k

[1385] 4-(4-F229d)-2-(3-(2,6-HUEF2 29| d)-2-EF L2 X 3o ) B @ 3 -3-7F 2 H A 41

[1386] 4-(4-F22Hd)-2-(3-(2-F =2 2Hd)-2-A o} = Z 2 Frolu| £ ) E] © H-3-7} = EH-2 4}

[1387] 4~-(4-EF22Hd)-2-(3-(2-2FR2Hd)-2-ZF L2 T 2 goln| =) E| L A-3-7} 2 524t

[1388] 4-(4-2 2 23 d)-2-(3-(2-Al o} =T d ) T Z 3ol 1) B @ 9-3-7F = 544k

[1389] 4-(4-2 22 Hd)-2-(3-w e -3-d d F-eholn| ) E] @ 3 -3-7 2 5 4

[1390] 4-(4-F2 29 d)-2-(3-9d-2-(IH-H EgtE-1-Y) 2 3ol &) B 2 A -3-7F 2 H A4

[1391] 4-(4-2 223 d)-2-(3-F d - olm| ) Bl @ 3 -3-7F = 4 4

[1392] 4-(5-F R 2 F-2-Y)-2-(3-F d Z = oln| 1) B @ 3-3-7F 2 H 44T

[1393] 4-(NZF F-2-7F2 B S A -2-(Hl A S A 7F 2 Bod opi] 1) B @ 31-3-7F 2 H 2 41

[1394] 4-(2,3-HEF e 2-4-vgd)-2-(4-FF e 29 etE 2 [1,5-al ¥ 2| d-2-7F = Al o} 12 ) B] @ 9-3-7F 2 540 4k
[1395] 4-(2,3-0ZF 2 2-4-m g d)-2-(3) =2 [1,5-a] ¥ 2 D -2-7} 25 2| o} 1| 12 ) E] @ |-3-7} 2 521 2}
[1396] 4-(4-BERHY)-2-(4-ZF o 23 gE2[1,5-a] ¥ g U-2-7t2 B | o}n| &) E] @ 3-3-7} 2 H- 21 A}
[1397] 4-(4-B 2R d)-2-(IER[1,5-a] 2 d-2-7t2 A o}m| 12 ) ¥] @ A -3-7F 2 4 4t

[1398] 4-(4-22294)-2-(4-S 229 FZFZ[1,5-a] F Y H-2-Ft2HA|o}v] &) E] & F-3-7F 2 5 A 4
[1399] 4-(4-2F22¥d)-2-(4-FF L 29 HEZ[1,5-a] F 2 d-2-Ft 2 F A o}n| =) ] @ HA-3-7t 2 5 A 4t
[1400] 4-(4-ZF229d)-2-(FFGEZ[1,5-a] 9 2l d-2-7} 2 F Ao} =) E] 7 -3-7} 2 520 4k

[1401] 4=(7-3| =F A 2 e-2-9 ) -2- (] e} = [ 1,5-a] 9] g D -2-7F 2 F Al o} 1] 1 ) B @ 3 -3-7F 2 5241
[1402] 2-(2,2'-H]E] @ A-5-7} 2 E A o} &) —4-(4-F 2 23 ) E] Q F-3-7L = 52 4t

[1403] 2-(2,2'-HE] 2. 3-5-7} 2 E Ao}y & ) -4-p-FHE L 3 -3-7F 2 H A4
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[1404]
[1405]
[1406]
[1407]
[1408]
[1409]
[1410]
[1411]
[1412]
[1413]
[1414]
[1415]
[1416]
[1417]
[1418]
[1419]
[1420]
[1421]
[1422]
[1423]
[1424]
[1425]
[1426]
[1427]
[1428]
[1429]
[1430]
[1431]

[1432]

[1433]

[1434]

[1435]

[1436]

S=E50dl 10-1724161

2-(3-F22-4-(0] 42X QH-2-FtE B Aol 2 )-4-(4-F 22 H D) E| 2 H-3-F = 52 A}

2-(3-FREA4- (0] X Q A-2-7F 2 H Ao} & )-4-p-EHE] Q. H-3-7F = H 41

2-(3-F224-(ME LX) E QL H-2-7 2 F A o1 &) ~4-p-EHE] @ H-3-7 2 544
2-(3-v ¥ & 3l-2-7F2 B A o] )4~ (4-(E] EF L 2 &) 3| D) F| 2 A-3-7h 2544k
2-(3-vdE -2t 2 H A ob] &) ~4-p-F HE L. -3-7} = 5 A4

2-(4-(4-Z 22 L EED)-3-AHE 2 H-2-7 2 XA o}n| 12 )-4-p-EFE] @ H-3-I 2 52 2}
2-(5-F 224 EANE H-3-7 2 F Ao} &) -4-(4-F 2 29| d) E] 2. 7-3-7} 252141
2-(5-3 B 2. -2-7} 2 E A oV &2 )~4-p-E H E] @ -3-7F 2 54 4}

2-(E] eal-2-7h 2 5 Al opn| 2)-4-(4-(E S5 e 2 v e ol d) ¥ e Al-3-7} 2 5241
2-(B] &.31-3-7F 2 5 A o] 12 ) ~4-p-E H E] 2. 9 -3-7h 2 54 24)

4-(3,4-t) 22 290 d)-2-(F] 2. 3-3-7k= 5 A o} v 1) B] @ 3 -3-7F 2 5404k

4-(3,4-t el d)-2-(3-v D E] @ H-2-7F = H A o} ] 12 ) ] @ 3 -3-7h = H- 42
4-(3,4-t v D o d)-2-(E] L. A-3-7 2 5 A opw] o) B] © Al -3-7} 2 524

4-(3-2 225 d)-2-(3-M B 2 H-2-7k 2 KA opr] ) E] @ l-3-7h 2 7 A 4k

4-(3-2 2230 d)-2-(F| L8-3-7h 2 5 A opv] 12 ) B @ H-3-7h 2 544

4-(4-B 2R )-2-(3-wF B & H-2-7F 2 F A o] 12 ) B] © H-3-7F 2 54

2

4-(4-B R W5 d)-2-(5-7 DB @ M-2-7F2 A ofr| 2 ) B] @ A -3-7h 2 541 2k

¢

4-(4-2 223 9D)-2-(2,5-T) 2R 2E]| 2 A-3-7} 2 X A o} 1) E] & F-3-7} 2 21 2}

4-(4-Z 22 d)-2- (- E| 2. 3-2-F} 2 E A o} ) E) . #-3-7} 2 5 A 4b

4-(4-2 223 D)-2-(E] L A-3-7h 2 B A o} 1) E] © -3~} 2 5 212}

N-(4-(4-B 2 R23d)-3-7F 20t A B @ -2-)-3-m[ L E] @ -2-7h = 5 A 4T

2-(2,5-H 2 2REH-3-7F2 5 A op] k) ~4-p-F HE| 2 H-3-7} 2 544
2-(3-FRZA-(MLE L D) E QL A-2-7F 2 K A o}y )4~ (4-F 2 25 ) ] © A-3-7h 2 $ 4 4

2-(E) @ #-2-7h 2 A ohv] 52)-4-p-E A ) @ A-3-7h2 34

4-(2-B 2R3 )-2-(3-" D E 2 A-2-7} 2 B A o] 12 ) ] @ A-3-7h 2 544

4-(2-B 2 B3 d)-2-(B] 3 -2-7F 25 A o}v| &) B] @ 4-3-7F 2 544

4-(4-B 2R d)-2-(4-(4-F R 2L E X ) -3- e H-2-7 2 HA o} ) E] @ H-3-7k 2 54k o
4-(4-Z 225 9)-2-(5-7 B  A-2-7} 25 A o] 12 ) ] @ A-3-7h 2 54 4T

AAd 20 AW L WA SRZ 24

o] ®Ae HAHL L WE s ZE Al AF [ €9do] HE, S29% CRAC AE (HEK293 Al A

YA MAH Orail ¥ STIML 7)) the Bl2E S3Ee] gl £9he 247 9% ol

A HAE BF 2% g8 g £ZA=(DNS0) oA Axsta, W% A%, BF 5%
HE A oF VF ATAHE /]@1@31’@ g A2 AZEGITE. 8d wEA, HAE EF
9 A 2L i%E](Model 2510, Branson Ultrasonics, "l=f ZUIEIRF AWz &) &35 =

A5, B2E &9 0.197hA9] DISOE FHhati=tl, 0.1% DMSOS] &A= Ad HAFel F3FS
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[1437]

[1438]

[1439]

[1440]

[1441]
[1442]
[1443]

[1444]

[1445]

[1446]

[1447]
[1448]

[1449]

[1450]

[1451]

[1452]

S=<S35l 10-1724161

Aoz, 747t H2E EF9 MQR) w599 aHE H/ev0.1, 1 2 10 ulM). HEE EFS AZ
Sk, DMSO %9 30 mM T 10 mM A5 oz Axsth, DNSO AE5S 95 712 =4 Fol 34389
10 uM HZ2E &H(HF DMSO 0.03% =& 0.1%) S AX3UTE. 10 uM HAE &8 5 715 Al 34
st 1 uM % 0.1 uM HZEE &AE& Axsdvt. &AL H FEolA 0.1%7hA 9] DUSOE §Hral™, HZE
GdA A FEE FAET.

Py Uz BE A% ge WA Axstn, AW =S Sl Felsiglon, YE s, 6 /Y ol
of AgATH. P UE FEAS A% AL 9F )2 A4 Nt Y AR Az, HiE
P dlx BE U AE NSO 5HAE 0.1% ol5he] o]t

rEe FAL AFOR FA4

CalciMedica ¥+ ZREFvith 22 wief &2 Hg7]olA FAAZ.
7] Aol Abgd AEE EFkaY 24wl Al Eeol” skt
HEK293 A3

HEK293 MXE AA&sk o] Ad cDNA(Orail/STIMD)Z oFAsHA ENAIAAZ T, AEZE 10% S8 3 (Gibeo
10082), 100 U/me HAUAH G YEF, 1 mM Na IFH o] E(Gibco 11360), 100 png/m¢ ZEFErIo]A wFo|E
(Gibco 10378), 0.5 mg/mé AMIEAl (Gibco 10131—035) 2 50 pg/mé AL A (Invitrogen 45-0430) 0.2 W Z3k
DMEM(Gibco 11960) .2 wjekslgith. AEE <80% FAxg FAHoJof 3t HlAE A, wigF HA U
AELE Zg/vtdlE 53 D-PBSE m A o}ﬁ EHAI/EDTAR Alatgion, aj wiAe ARG 7]
AGetdet. 1 ok, AEE, 1% FH FHES 7H v mix el A s skar, 24-9 24 vt FA ol EE-D-
Al 299 fE AHEY el ALEG-1K)E Edoldatglon, 37T, 7FEH, 95% 371, 6% 0, w9171=

71E An 2 gAE BEo #F
=

MEE el 72 AERS, odF 75 SE5AE A% #FAZ 715 ¥ (Warner Instruments)=
I3 Z k=

FAY. I 715 &, EE AHEES HEE 1 ZFEE 138 ZPdgd FHE B3 138 F
A AFARREYH TE o8 FF & TRl o ded 452 s g wgko] 1 & oo o]Fo3
S 7HAEO] 1.2 WA 1.5 m/mine. & AASPY. BE 2 J20 4 F3359 0

BES 10 ¥ B A8F A oA, AX AU E 1o SoFdh o® /1% $FAE, e
H AN Y el slel Y U5 R AL A ALE 2 A dEA A8
] -

[E= 1 F=/AE) 10 & 5t

BT D, AR BES 10§ 59 AdAde] Do) g Ao LA 25 THod
e AR 1B 45T 2 B OB HRA] ledl TA SOl Wadtes ARE SPAA. 2ES FHo
Yz 45E 3 R 5 A48T

HAE BES, lac 715 A9 30 # Fo 283 A9l talA, A2 Aetide E 2 8ok, 7429
A AN ASl, AZE HYEE 30 F BA AeAA F& Aelstn, FFEO| I /1% B EAFES 3
o291 W A AZ A FAZ Ao B F, 1% 95

=] o %i

=
of "ulof, [l AFS FA3ST. IFE
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[1453]

[1454]

[1455]

[1456]

[1457]

[1458]

[1459]

[1460]

S=E50d 10-1724161

AAgld AE W g A2ES B3E2 AAeld AX | Aady vugdezy SA3590. & A T 38
A3k,

B2 o] AAA T A2ES o

I 4
0 2 AHE d79 U H2E EF 2AE
ANEF £ =& Az
1 wlo] ~2kel g/t s 5 &
2 HAE B3E 10 #
3 Al A 10 &
4 0 2 2 B
5 S 38
F5
40 ¥ A8 47 Ug H2E EF 2AFE
XA £ =5 Azt
gAE BE 30 &
1 HAE BE 10 2
2 Al 10 #
3 0 2+ 2 B
4 S 3%
gz AT
74 "dx=EA4, 0.1% DNSOE WA g AE = 2, 474 n = AE )l HE&e3t. ol AS AFE3E] Tguc

doke RE wuEsdt. $4 dE2A, 1 el 4-(4- Hi“iﬂ‘é) 2-(3-FF 2 2l Zo}n) %) E] 2 A1-3-7}
Bae Ao VA AXm > 2, o714 0= AE ) Agss.

I AA AE Hx FHE AAE ARESIIT. AlE 2 AExY & 24 X 6 E 7o vEhdtk. ME
£ =¥ dAv A (0lympus IX71)3} Multiclamp 700B 53%7] % Pclamp _/EE o (Axon Instruments)E A3}
S E A Aol AAstsiAth. hds] e, AlEY SH(FF DoRE FHE FarAte #A H3AE A
Zake] SXAIZT. GQ Hol FAEHW, #HA7F gdEo] HAA AE F27F gHE grbA FYs AvkekAth.
27] MEel FALS Clampexoll Al "®HHR] HAE"Z H7tsto] AlX &%(Cn), 999 A (Rm), H< A(Ra)
2 50 mvell Aol A4 AR (Ih)E SA T, dHolHe exekl #4185 93] CalciMedica HFH WEAA(E
jdwt Weish) Aol A7skdrt.

X6
AXY §8 ZA(FE mM)
NaCl 120
TEA-C1 10
HEPES 10
CaCl, 10(% 0)
MgCl, 2(4 12)
53 10

pHE NaOHZ 7.22 %A3dlal, HF QA% FEE FARAR 3252 2A8AT. &9 mjd Azt &
Azo] AgE 38t BAL gy Ausix] @ 3, Sigma-Aldrich(v]=F mFgF AQIEFo|A AA)ZEH
THsE e, ACS Ak S w2 ool
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[1461]

[1462]

[1463]

[1464]

[1465]

[1466]

[1467]

[1468]

[1469]
[1470]
[1471]

[1472]

[1473]
[1474]

[1475]

S=<S3l 10-1724161

x7
AZW 8 ZHCsE mil)

= = ] = 120

HEPES 10

BAPTA 20

MgCl, 3
pllE CsOHZ 7.28 ZASATH. &9& MAR Azxsta, Easidon, A& wzbx Pgsigict. HMd A=
NS ARgElen, O del AAX Aol At &9 =i, gy AEA

Azl AHg-E 5}t <
&= &, Sigma-Aldrich(V]= v]FE]5 AlQIEFO|A LA 25E Fisk3lon, ACS AleF FH oAt

Ie HIZE A3}
Orail/STIM1 Ad HFAZHEHY Iguee MZEW &4 F9 20 mM BAPTAE AM&3t] Mxd 24 AF49 %

4 3z o8 sl A FAE GolE, Clapex £ZENCIE ALgste] 53] u) 6 =
A% A TREZ(E 8o YD EEdt. ARE 10 kA OAEss, 2 kizA BEPss

AA ME & BAFS o] &3tk dimAQ] e Edlol2E = 20 YERATE,
Z 8
AY 3 I=2EF
A A
Vh +30 mV g F S 292 HAs)
Vstepoll A 0 mVZ 10 ms¥t "AZ" AF G}
Vstepoll A -100 mVE 10 msZt A FEHAA e SH
Vrampoll A +100 mVZ 50 ms &<t Tepeed W AF T3t U Y
Vstepoll 4] +50 mVE 10 ms7t A AR/ =54

dlo]8 #A2 Clampfit AZEYAE AFEEl] FATE. IS 100 mVellA S73kaL, 5 & Fo S44
g

AE2 w o] 2ghel EHZE/H /\}}lo}oﬂu} 10 ¥ & 04?4 —°r, HAE 539 10 # 48 F S48 d7/E
0

= 4% Awes vudazA A}J&é}‘ﬁﬁk "0 ZE" EAl Tl
TA ARE FASIY. A7 HAE 3 kel Wig dHolH Ak = 2)°] 1650 H Hill £22E 543}
[e) =8 T

Z=(SigmaPlot)ell & 3tslc}.

speba T - Vol Shete2 10 & 2 40 2 A8 ZREZS ARESIS W Iucs 2AlISIT

/\gﬁ"]ﬂ A A oql
AAd 3. W AE 2ol A B4
M

RBL-2H3 M ZE ATCCERE 91, 37C/6% 0,014 10% FBSE a3t & iAol A A #ch.

ﬁf
S

a) 1 puM ©A17F271/20 nM TPAS o]&-3+ ==
Mg Adsy] ddel, RBL-203 AEE 96 9 FelolEo] Eelolgaldrt. AEE 37C/6% CO0NA WA =S
AAANAG. e &, AES 1.8 mM CaCl, 2 1.75% 8l HH(FBS)S FHiats= HBSS &A= 23]

AHSFAT. 1.8 mll CaCl, + 1.75% FBSE aHi-ah IBSS 9454 FolA A28 HAE S3E 70 e 718,

M
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[1476]
[1477]

[1478]

[1479]
[1480]
[1481]

[1482]

[1483]

[1484]

[1485]
[1486]

[1487]

[1488]

[1489]

S=<S35 10-1724161

10 # &<t 37C/6% CONA &= AFstitt. MEE 7 we] 11X &AI7FEX1/TPA(IL n
TPA) o] H7toll o3&l A=3ta, 37C/6% COA 120 ¥ FoF &2 A sdth. wiAE F=H3FaL, 1.8 mM CaCly
E sk HBSS &) 70 409 0.05% Triton X-100% #H7}ste] AZ &3lES AxsATH. B-FizoluthA
o] FAE HiA ¢}t ME &3E E toA AT, B-FazobmuAl G4 A2, 0.05 M A/ EZANYEF
(pH 4.5) F2] 40 w¢ 1 mM p-HEZHAI-olE-FFAA = 714 S 10 9] *‘E%(é} &éfﬂ HjA] = AR
L3 &)l 7Fetar, 60 # EQF 37TolA 3L AHFE S, 100 w0 0.05 M ERPEF/0.05 M FEIEF(pH
10.5)S 7Fetiom, dAstA E£3Fstal, 405 mollA FFEE A5Fo 2N 3 WDP B-gazolmtiA] W
2 g 2ol ALt A405(HHXD/[A405(HHXD + A05(E31E)]. ICs k—t— H|3| & X AL
A HEE B-dhsolugA e 5045 JAstE FEEA AMEAT

3letha] 1 - Vol 33EL o] B0 oAA oA

b) IgE-DNPE o] &3+ A=

M Ex7}271/220 nM

_[QL

A4S Ads7] e, RBL-2H3 AXE 96 ¥ ZdolE u 200 el & wixel 1 A &
Z o8 aATt. 20 e 11X DNP-IgEZS 7}alar, AIEES 37C/6% (0.0 HAN=ES AFAZG. oS &, A
2 1.8 mM CaCl, ¥ 1.75% S8 A (FBS)S &-&3l+= HBSS =A== 23 Mstedr). 1.8 mM CaCl, 2 1.75%
FBSE &3+ HBSS &4 ZolA Axd "HAE 33E 70 W= 7Fsta, 10 B %<k 37C/6% CO0 4 &+
AYsrgTr. MEES 7 w9 11X DNP-BSAS] H7bdl oa] A=star, 37C/6% C0.o4 30 2 ot 3
Agednt. wiAZE =88k, 1.8 mM CaCl,Z dF3F= HBSS %9 70 42l 0.05% Triton X-100& F7}ste] Al
Z GIES AxsGT. B-AAizotutA ] FAE MR} AE &IE E thelA SA3A
A G4 BALS 0.05 M AEEANEF(pH 4.5) F9 40 w0 1 mM p-UEZH -0l E-F =
S 10 we] AMECHY 2-E wlA] e AX &dE)dd 7Fsta, 60 # Fe 37TColA F2 A v, 100
wl 0.05 M BHIER/0.05 M ZEXAUEE(pH 10.5)S 7189 om, AASA 2833, 405 ol SF=S
HEgo =z FPsigitt. B-dAhzotn|tA WE WMESS oy Zo] AAksith: A405(8)A])/[A405(H1A])
+ MO5(E3E)]. 1Cs #h HIB|E AR AEoA WEH B-Ahzolm|thAle] 50%E AAstes w==A AAs)
St

spsta] 1 - Vel 8lgtE-2 o] BA oA Aol SlT).

AAd 4: T AZZHEHY AEZ HE29 AldFY 24

A

Jurkat E6-1 A|EE ATCCER-E Aar, 37C/6% CO.o1A 10% FBSE i3l <A wjA|o| A FA| A H T},

l-m o,

rlo

rlo

S Aesty] dgol, Jurkat T AEZE, 1.8 mM CaCl2 2 1.75% -8l EH(FBS)S hf3l= 90 ubo] HBSS
Q%A Foll 1.5 x 10 A%/l WER 3 A7 B9k Seolgatitt. HBSS FolA AzE 10X HAE 3%
10 w& 7¥ebar, 10 & B 37C/6% COolA a2 A siitt. AIEE 10 e 11X PHA/TPA(27.5 ug/mé
PHA/880 nM TPA)S] #7pell ofal] #}=3kar, 37TC/6% CO.olA 20 AIZE <t 2 Aot i &, 4H 9
PR, AzAbe ZREF wreba] ELISAC oate] IL-2 @l dis) Akl G, ake BlslE AAX Al
oA EujE [L-29] 5092 AAEE FEEA Astett.

o

sh314 1 - Vol BB o RAeIA ojAlgelr.
AA) 5. PH-2 3 DIHAA B8 1 - Vel SFE, (A BE dodvtolyle] ReiF W &}

A s ohye FE A Fo Tk B w) HHo| mBSA FE DIH 3ol B HAE HFE
Folg Wk &3 1

B 57 2902 Qa8 wSa AT AN di2F 20 WA 25 18,

: ME3} BSA(Sigma) EEQQE ¢ B ZA(Difco) ¥ BEA A+ (M. tuberculosis) H37 RA(Difco).

il
i)
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[1490]

[1491]

[1492]

[1493]

[1494]

[1495]
[1496]

[1497]

[1498]

[1499]

[1500]

[1501]

[1502]

[1503]

SSS0d 10-1724161

aL, el Z]AHe] 0.1 mee] I FY FARE Ale Sk
=0 Zﬂié}i’iﬁ‘r s ‘:'J%/l 3}, 4 mg/me MIBE 7}t =
AghHE, 2ol E30& W o] =2 H= Ao A2 w7t

FAQoR EFstel FEAAY. HAE FFES 088 Al 0 AAl qd(24 A3 )R AFsn, B
% 2

;O
=
=
o
j—
S
=
3
09‘~'
(e

o M

rO

P

oo
ot Ji

2ol £2 9=7o] 10 ng/nt nBSA 20 = FASAGTE 5 vl WzHHA e wpgro] E3
24 A FAND), $2 D 42 0 TG W ZW Al AAsn, AFe @

AT B4, 7 wo] o@ ¥ FRCIFESNE, ARUE HAE, b FY EAE HAES o] &3 ANV
g Apgatel Zpolol sl wAstsirt. BAA p=0.052 Agskelrh,

o
o
H
rlr

#9

AX T FAR

o N A=) 10 mﬂ/kg gd, po
1 5 4 Az (A gl $-Solvt mBSA A
2 8 DTH + H] 8]’;éL(7O% PEG400/30% =)
3 8 DTH + Bl~E 3}38-(50 mg/kg, po, qd)
4 8 DTH + Eﬂ’\E 3}¢HE (100 mg/kg, po, qd)
5 8 DTH + H<E $3&(200 mg/kg, po, qd)
6 8 DTH + EﬂiE 3}$HE (300 mg/kg, po, qd)
7 8 DTH + CSA(100 mg/kg qd, ip)
8 8 DTH + 2tgrbo]Al(5 mg/kg, qd. ip)

s1eha] 1 - Vol gL o] BdoA AxHl o g,

A 5A: HEAM 884 1 - Ve 5gH HeolH
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