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[HAA]

25 3]

Ftoldlo]= HE|ARA Y SA-EFL2HYd KA
[71=E°H

g Jhojlolz AdEe A=
F=A], ol9 AxYH L o9 §xo FF Aol
[(7871<]

@d Jhojdlo]Z(kinase)v TS ©@¥d Y A 7)Y 4ks

UH‘]-% BARA, AE9 AZE HyoZ H(transduction)dts AT
AR o] FYAAHJ &S 3, AA U BIFE A3 BAEH.
3 FA&(inflammatory disease), Z7PHY AF(autoimmune disease),
24 A% e JuFAYd 2, F/EE dHIgHoE A
A3 (immunity mediated disease)d] ol AA, T-ME(ZEE T-BZT)
2 B-AlE(EE B-EX7)7F 84 9488 s g A7 Ao

2A-E20259ed

L
mlm

OlN ug rZi I
olN

_L.

opF2  Flolulo]Z(Janus kinase, ©|3t 'JAK'# ) HE-
23A0A AxE VsE zEsted Jo FFH JEE st AxZ
gd glo]2Al Fhojulo]Zolt}h. Alo]EFIQIL HF5H WY ¢ FAHAU
AE75E& ZAPsted F48% 98-S 3 A0 goA Jdon, JAKE
Elo] 241 QI4kst ¥hg-& F3l STAT(Signal Transducerand activators of
Transcription, A& W3 2 HARIA 43 dHdS LAHSAA
APOIEFRQC] A&EA AZAGAZE AFIUTh. JAK/STAT Az o]
geiA], 2, AVMAGAR(AAA, o|AAR, FulH2#dYd, 2954
Zak Asts, oA A 5, 1FY, EAYAAY, ¥y, =X F
el #dE Aoz g8A Ao,

JAK sidEl= JAKL, JAK2, JAK3, TYK2 %5 4 %2 FEET. JAK
Hde] FALLE A2 BHE o]Fo] XNE HE AEIY AZAZS
AT, 28 AR AR Adsdgd FHEP JAK2 ¥ IS EFEL,
JAK2¢ =3E TYK2E JHFHAE AsAdAge F8si, sF uAgdd
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Z1q9gth, JAKR2E B3] ¥ AR A A3 #AAse fdxgd A4
W18 (anemia), Y A %74 S (thrombocytopenia),

MY 72+ Z(leucopenia) S LA Z 5 U},

JAK1, JAK2, TYK2& ¥do| FF #xHo HAHETH Risto,
JAK39] 2 YT A= AgHY, [L-2, L4, IL-7, IL-9, IL-15, IL-
21 849 FAAQY FEH7IAS(common gamma chain)e] AZAG, 53]
IL-2  sidele]  d9AEd x AT A#HJUT.  ALelEFIRIO)]

AgAAeL FEAE ZHtolo] AT JAKE utete, o) B-Ake C-
o] 2}7)¢1AFs}H(autophosphorylation)E et AxFo =z, ojAL
oz JNITE AAFsE FAT GA SIAT ©8F 9 gAsts e,
JAK3E olelgt #AL B TG AflEFRIY A5 AEE FASH
A}, ot JAKSE WAAE 9% MYAA ¥How RED,

B AZE ANEY 9/3E 454 38y Egd sioly A
g, B AXE  ZAAZE 9wdid AzA, 9789
(Rituxan)  AMFA-4=8 EFA 2AF, 9739 Frgx

9
A

S’. r_.>: o

@Egel Aotk wahd, B AT AN gue sz wwz

Foldlolz AAAEL B AR Age] W, dBY) AFGA A4k
he f88 AzAolT,

AE2o 238 TFPst P B AT w3
240 digt #HA =d gaolm, ol AZTALL YFe AAY
& o

S/EE 954 2EE zYste BYd AHEAY ¥4 2 2xdd B
AE F4& o7 F .

HEE EJfO]‘i{\l ?’}O]HIOI?E(Bruton's tyrosine kinase, >°]3}
BIK'st @& B-AE 24, 243, 453 @ AE9 4 zFx ol
BIK: T} AXe) =g 159 HE Fu $449 AFALoZA
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MAE AzAG A2 Fojgrt. BAE T FEA (BRI ZZ o],
9Ny gol2A FAoldol= Lyn D Sk AW Fgol P BIKS
gio] Ex¥AA C-y2 WA ZH sHEste f=& HdAd sTEH
B2t BTKS JAlE B-AXE wi) Az @ FFE Adsi=d U0
83 Az4 24 7 A

719} o], oFfa Ftolvo]= & TEC AEY slolvlojzE FFA
48, AlRe AW, $44 48 Ex F0E44 48, 2 wgsyoez
AE A3 Lo FAde T-HAX /L B-AXY s FoT
q¥g s gemz, o ERHoz At 849 Ae
AzAZ 8 F . A5 2 g F e 2L, FAHeR %‘
NNAR, ThEy AT, FUHs BAG, A8
Qa2 AR, oENY HRE, 7, 18 3
A oY, 289, AEY B Fol, ANH BE, £IAFFT
ol A

#AA,  JAK3  Ftopdloj=  AARA  FojRH(Pfizer)AH
E3AE Y (tasocitinib, CP-690550)0] Frtels #EH dis) <A
A#E T =y EH, BTK Fhol o] = A A 2 A
shupato] &8 A (Pharmacyclics)AtY] o] EFE|'d (ibrutinib, ~PCI-32765)°]
4 Al ey, 9N AT FFER R QA Fe 7]
EadrE vk, webd, B dFHolm AR(Ho=E JK H/EE
BIKE A#sts 829 7fLo] 875 4Fo|th(Nat Rev Rheumatol. 2009
Jun 5(6) 317-24; Expert Opin Investig Drugs. 2014 Aug 23(8) 1067-77;
Drug Discov Today 2014 Aug 19(8) 1200-4; W02002/096909; W02010-009342
Ax).
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o] & WHeNE, Foldolz AHARA 5T A
Afe SA-ERozdNed FEAS Hasted BYL $YF
CEERVEY

H

WA=

.



WO 2019/132562 PCT/KR2018/016814

5

10

15

20

25

(s 2stei FA

B 2ge sloldlojz, 53] o] Jlojylo]=d g AT
A= e, ol9 AxY L ol 4EE AT AT FolH,

w3, By Ay SA-EFzvdEd fFEAE FEALLE
Eﬁﬂ”°wﬁi -%%1%dﬂ1h}ﬁﬂq.
(FA )2 =

@7}4ﬂe ﬂadﬂ-ﬂdd B a2y gy gy 12 A EE
BFE, EE ol FFHoR FHEIed B AT

(&b 1]

7] 882 194,

RS FAFEEY, o|AaZAEY, olaMololEd, IHd, E=
Mzspolo}E o, 47|14 47) R MARHAY EE RE AEHD

RE Cus €, Cs TS, Ce AIEELE, G
slo|=EA Y, EEYL, HEZso|=2Yed, £ Figrydol,

ReE F2&, G5 €3, T2, B Aotoln.

HgdsAE, RE WY, ¥, Z2d, oiaZ=zd, RE,
olakd, Hg, oaddg, dedd, TToRMY, (IFLEYE,

Zgozvd, 2-ZT2o2dd, 2,2-tEF =204, 2,2,2-
EE]%-%&EOH%, AtolZ2x 2, A|EERY, AlERdE,
Alo| 2284, so| =B AlH Y, 2-sto] =& A9 d, BEZYx,
gEgslol=avetd, B fugtdelt.

A AE, RE F4, WE, dE, T2Y, oikZzd, 1H,
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xRy, #g, oliady, vedd, TFLE, ZRE, HIE, F
Alo}zoltt.

rr

ulg A A=, A7) 38 12 8] 8k 1-12 gAET
5 (3}t 1-1]

Fs
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A7) B 111004, R, 2 Res @4 AT sk 2o,

shgA s AlE, A7) $84 1-1014, RaE G 24, s T2U3,
10 Gy AOIZRAZA, (5 SHIEBALY, HEDJS|=2¥gd, EE
sAReggdeln, Rt wRAsAE oY, 22-0E2ezdd,
Aolgzzag,  2-do=EAdY, HEso|czdgd, EE
P golt. BEASAE, A7) A8 -4, R 4, Cs 23,
gz, EE Aojxolm, m HFARAE F&, Wd, TTLE,

15 S22, & Aojrolt}.

sgASAE, 47 st 18 s $9H 122 mAlET:
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FDO

Ro
0

X,

20 @ﬂﬁqa1awﬁ,&aRﬁs%4@q%uw}%q.
) |



10

15

20

25

30

WO 2019/132562 PCT/KR2018/016814

nAsAE, A7) 334 1204, Rar G5 &Foli, R
w st AE ddolth. ugAsAlE, A7) #54 1-204, R T4,
EE Cs gdoln, B vigdsAls 4, B vHoln.

A7) 8teka 12 BAIHE g gixAQ A& 79 2o

1) I-(EA2-3-((2-((1-9 2-1H-¥) 2} Z-4-Y ) o} v i )-TH-
HE2(2,3~ dMﬂﬂlﬂ -4-4)ZA)4-EF Q2 d-1-g) T2 T -2-2l-
1-&

2) 1-(E#2-3-((2-((1-(2,2-H EF- 2 2o ”)-1H-9) 2}E-4-
d)o}u)e)-7TH-H E 2 [2,3-d] v H-4-U) A )-4-EF 2 29 ¥ Z D1~
AT E T-9-9-1-2,

3) 1(ER2-3-((2-((1-Ato] 22X 2 U-1H-v &4~
d)otr|x)-TH-H B2 [2,3-d]F P d-4-d)SA)-4-FF 2 29 #H 2 d-1-
AT I T-92-q1-1-&

4)  1- (Al 22-3-((2-((1-0) 2 -1H-5) 2 Z-4-2 ) o} 1) ThH-
HE2(2,3-d]9 PV D-4-W)EA)4-FF 297 gd-1-d) T2 Z-2-4-
1-L, ' ‘

5 1-((35,4R)-3-((2-((1-o @ -1H-3] &Z-4-9Q ) o} ¥ i ) -7H-
JE2[2,3-d]9grd-4-9)SA)-4-EF 29I H-1-Y) T2 T-2-<¢l-
1-2,

6) 1-((8S,4R)-3-((2~((1-(2,2-T EF L. 2 &) -11-T &4~
U)or| x)-7TH-H E2[2,3-d]F | D-4-¥) A )-4-FF L 2HH g d-1-
AEEIT-2--1-2,

7) - 1-((3S,4R)-4-ZF 2 2Z-3-((2-((3-H & o] &M} o] o} Z-5-
)om)-7TH-HE 2 [2,3-d]FH v d-4-4) A A H g d-1-Y) T2 T -2-
A-1-&,

8) 1-((3S,4R)-3-((2-((1-Atol 2 = 2 P -1H-H 2} 54~
U)otv)x)-7TH-H B2 [2,3-d]F v -4-U)SA)4-EF 2L 2 H Y P-1-
Pz IT-2-q-1-2,
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9) -(ER2-3-((5-222-2-((1-g-1H-F &}E-4-Y)otr| =)~
- E2[2,3-d M E-4-D)EA)+4-EF L2 d-1-d) T2 =22~
d-1-2,

10)  1-(EW2-3-((5-F22-2-((1-A}o) 2 X2 Y- -V &HE4-
d)otr] e )-7TH-H EZ£[2,3-d] Y1 D-4-9) SA)-4-EF L2 ¥ 2 d-1-
)z I-2-91-1-2,

11)  1-(EW2-3-((5-F22-2-((3-H d o] 2 M o]0} Z-5-

U)o )-7TH-9 B2 [2,3-d] g rd-4-Y) S 4-EF . 2T H 2 d-1-
)T 2 IT-2-¢1-1-2,

12)  4-((ERA-1-01382I-4-ZF 29 H Y d-3-U)FA])-2-
((1-o Q-10-3) Bt Z -4~ ) o}u] i )-7H-9 E 2 [2,3-d] ¥} 2] 1] -5~
2R YEY, '

13) 4 ((ER2-1-o1382Y4-2F =292 d-3-Y) %A )-2-
((1-Ate) 22 Z 2 4-1H-H &HE-4-Y) oV = )-TH-H E 2 [2,3-d] 9 2] 7| D -5-
I UEY, A

14) 4A-((EdR2-1-ol382Y-4-EF o 29Hgd-3-4)ZA])-2-
((1-(2,2-0ZF 2 20 €)-11-¥ &t 2-4-Y ) o}V .2 )-TH-D) B2 [2,3-
diggrd-5-7l 2R JEY

15) 1-(A)2-3-((2-((1~o E-1H-H &FE-4-Y)oH = )-5-FEF QL2 -
TH-9E2(2,3-d]F P D-4-)SA)4-EF L 2T W gd-1-Y) T2 Z-2-
A-1-2,

1) 1(AA3-((2-((1-(2,2- D EF L 26 9)- 115 54
U)ol )-5-EF 0 2-TH-M ER[2,3-d] ¥ 2] v D-4-Y) A )4~
EFENHD-1-ZRE-2--1-2,

17)  1-(A&-3-((2-((1-o 8- 1H-F &E-4-Y) o}v] i )-5- & -TH-
M E2([2,3-d]r|d-4-A)SA)4-SF L2 2 d-1-d) 22 X-2-<l-
-2, |
18)  1-(Al&=-3-((2-((1-(2,2-UEF 2 2 €)-1H-H -S4~
d)otu| e )-5-H d-7H-9 B2 [2,3-d] ¥ 2 1] d-4-Y ) S A )-4-
Z2029dgd-1-Y) T2 L-2-9-1-2,
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. 19)  1-((3S,4R)-3-((2-((1-el E-1H-H &HE-4-Y)o}v] = )-5-H & -
H-HE2[2,3-d] 1 D-4-2)FA)4-EF 20 gd-1-Y) T2 Z-2-
A-1-, |

20)  1-((3S,4R)-3-((2-((1-(2,2-YEF 0 2o 9 )-1H- &E-4-
d)otu) e )-5-HE-7H-9 E2[2,3-d] 9 g v 9-4-Y )& A] )~4-
EFo29dEd-1-Y) T2 T-2-4-1-2,

21)  1-((3S,4R)-4-EF 2 Z-3-((5-H &-2-((3-H d o] &M} o] o} &~
5-2)obu) 1w )-7H-9 B2 [2,3-d]F g WD -4-2) LA H e d-1-Y) TR -
2-9-1-2,

22)  1-((35,4R)-3~-((2-((1-Alo] 22 X 2 P-1H-] 2} &4~
d)o}n) e )-5-m Y-7H-9) S 2 [2,3-d] 9 ) 1 P-4~ ) & A] )4~
EFe2vdYdd-1-d)Z2 2-2-4-1-2,

23)  1(EI2A4A-FFL2-3-((2-(ol&FAE-4-dotul = )-TH-
HEZ(2,3-d]F v 9-4-d)SA) A A d-1-Y) T2 T-2-¢l-1-&,

24)  1-((3R, 4R)-3-((2-((1-o) B-1H-T) FE-4-% )0} ) 3 ) TH-

5 22(2,3-d]9 0 9-4-0) S A )4-E2 0 2 U-1-9) T2 T2l
-2, 2

25)  1-((3S,49)-3-((2-((1-° E-11-3) 2} E-4-Y ) o} 7| == )-7H-
N22(2,3-d192) 0 W-4-2) $A)-4-E2 0 2972 9-1-9) L2 T -2-¢l-
1-2,

26)  1-((3S,4R)-3-((5-E 2 2-2-((1-d 2-1H-9) &} &-4-
d)otr =)-TH-9 £ 2(2,3-d]H Y P D-4-D)SA)-4-SF L 297 2 d-1-
X2 I-2-f-1-L :

27)  1-((35,4R)-3-((2-((1-o) B-1H-) BHZ—4-2 o} 1] 1) -5-
EFQ2-TH-9E2[2,3-d]H g1 D-4-)FA)-4-ZF . 295 g H-1-
TR IT-2-Ad-1-&,

28)  1-((3R,49)-3-((2-((1-° B-1H-¥] &&-4-%)o}v] = )-TH-~
HE2(2,3-d]1H M D-4-2)EFA)-4-EF 29 d-1-g) T2 T-2--
1-2,

29)  1-((3R,49)-4-FF 2 2-3-((2- () A& A Z-4-Y o}v] 1 )-TH-

8
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N2 (2,3-A19 20 9-4-2) S AT AR 1- D) T2 T 2-o-1-2,
30)  1-((38,4R)-4-F 2 2-3-((2-((1-(2-3fo] =S Ao D)-1H-

ehE-4-)o}u ) TH- £ 2 (2,3-d19 27 -4-2) 4 A 2 D-1-

T2 x-2-4d-1-2,
31)  1-((3R,45)-4-FF L 2-3-((2-((4-EZ2 =39 )o}v] = )-TH-
HE2[2,3-d]1¥Ygud-4-L)SAD)HHYgd-1-d) 22 Z-2-<1-1-2,
32)  1-((3R,45)-4-ZF 2 2-3-((2-((3-Hl g o] &Moo} Z-5-
D) otr=)-TH-H E£[2,3-d]F | d-4-L)SA) I H P d-1-d) T2 Z-2-
A-1-2, |
33)  1-((3R,49)-4-ZF 2 2-3-((2-((1-(H| Ee}8}o] =2 -2H-7) &~
4-)-1H-3 2HE4-) ol =) -TH-H E 2 [2,3-d] & 7| D4~

S H YD) Z R T-2-A-1-2,

34)  1-((3R,45)-3-((2-(slz[d]#} o] o} F-6- o} . )-TH-
HJEZ(2,3-d]H gV Pd-4-9)SA)4-EF L 29 gd-1-9) T2 Z-2-9l-
1-2,

35)  1-((3R,49)-3-((2~((1-Mo]| E2 X 2 Y- 1H-T &E-4-
Ao 2)-7TH-H E2[2,3-d]FH P B-4-D) SA)-4-FF L 29 H g D-1-
WPET2IT-2-A-1-2, &

36)  1-((3S,4R)-4-ZF 0 2-3-((2-((1-(FH P -4-Y)-1H-

9 &E-4-Y)otn = )-TH- E2[2,3-d]F v D-4-2) S A F H g D-1-
AT IT-2-f-1-L.

T, 2 29 SPES o, 5o FHHoR 3§ e F9
FH= %—HQ U}, Fo2e FRAHOR FHE st i (free

acid)dl o8l B4E AR Lol, FYANN FAHoE AEHE
3¢ AT 9o 8B £ A 2 ¥ 439 gol "GAHOT HE e
Qroj@ BANA HMBH HBHolD FHE FEAES ZE FERA o
Qol 7198 RAgl AP 12 EAFE FPRY olze IS
ARANA Fe 7 HGEY 99 RE §7] ®E T/ 2H9L
oJr) @t

\1
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A EE $710E e B4EQ wgos deHon HE

AL A & A dE B0 Y] 4] 12 FAHE 3§

Fsd S
FEHY f7180,  EEW  oMME, dwe, dug, =t
PEUo B SeAsIT, 714 EE FI4E st AHE AHS
ARstd Az, AZAA FRYoz g A5 9¢ AL 4 do EE
Aol RrbE whg EREAN SUM BF A PUs, WAE
AZAAN AzSAY, EE UE 418098 e 428 92
ArRed Az £ U oY wRAY GoRA, BN, BEHFaA
B, 2, AL, cHIEM, 2N, FEA, WTHA, TEN, Ui
FReE, Friay, BH, WY, B2ued, AE24, ormand
ZojEal, T, SolSSAAN,  WEA,  SEEA Nz,
AUPAEY, AN, ASdw, dREE wasEd ==

FetHoz &gt e A 12 BAHE FPEY ¢

T 9, BT $HEE AxdA FUAR ol

B a9 A7) g3 12 BAH: 3gEL,
34 Jhed AR ofye} ojzRE Azxd £ dx

guisze #4412 BAEE IuE,
¥ + Q.

o)9)

o

FHoR 3§

ol ofstro=

7bed &iiEE %

FHES BEF s, /M@ RE JANAE RIT. 47 a4

12 BAHE 3Ee 8usE, 35 4

AA

QAT BgH

BHES AH8etd 3 12 BAFHE dPBERYH AzdA ALY F

.

Y, 2 8 mE 35 18 A HE

0.

3=

e A% 9y 2

CHZEA "z AxE 5 glow, 34 12 ZAHE: g 43

Iz Axd A5, d92 FEAY SisE
3ok 12 BAHE SHEY FGYEH 38
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CES FEke sREel XEE 4 YU B dddd mE gy 1=
3EY SUEES HATGFRY LMFE R HSSHYEH

g, B ¥ge gHzE ] whg4 18 et A7) ey 1=
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N — WA O — {0
BRS z)m?:h}g R“Nim

(7] g4 194, Ry 2 R Ao &AM AHod uiet o,

Y= 4-vEgdddzxd = -(EgjugAdg)d EAMdol, Ie

gzols wgAaA: 2= S22t

A7) @A i, 32 1-12 ZAHEE EED sk 122
EANHE FFES HEAA F] 1-32 BAHE IJFES Axde
]

Aol A7l Wge, @71 2A Sl 0T olFlAq WeAIE Hel
NgAse, SuE  olAE, HENEEFEY, gAY Bol=r)
shgrA 8
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7] A iiE, #8132 BEAPE SFEF 33 142
s}leﬂ% HFEL EAA §8 1502 FAHE JFFEL Axd:
ojth. 7] WhgE, @7 EA st 0T o]3f By AL WA LLodA
% 7= Aol nigAse, @r)= AYIFdtol=gtolE, Ag7tRME
Ex HolaZ2 Yo dotrlo] ntgtgsitt, kg fuls HESHS|=2FE,
@&, trgxFolu|=o] vt sttt

A71 @A i, 1-52 BAHE SFEF RNLOZ HHSAA
38t 1-62 FAHE FFELS ARsE GAlolt. A7 kg k=,
g2tg &9, 97 =@ o 100C WA 120TolA  wkEEtAL
EYZFZOHEA A 3o IojA wbgAsE Aol niEz sy,

{ile 1,405, HE RgE T 2-58go] uig s,

1r

A7) BA ive, 162 EASE SFEY BIVNE AAfE
b0 et 172 EAHE FREL AZsE gt A7) wee
ZAGIZASAE, 6 N G4 24) o] o '
HSAAAY, Ayl 2A Fe]  BRogel=,  wFAFAE
=2 @gAsE Ao uwAsy, gue

Hee, HESHNS2FY, Ex 1,4-0Sto] nlga s,

r>' =

371 GA v, 172 BAHE ¢ES ofd S2gtolE WA

g Azstes dAed. A7) wgE,
Egddetnl ®EE BAFAYEF =@ st -20C W] 0TelA
BREA7IE Aol wkgAsith. Eg,  gHle HEERaq
HEZS| =2Fa3 59 Ehdo] vt A}, '

By
ke
I

g, A7) §hg2] 13 Zo], 3184 152 BA|HE SFEZHE
gl8te] 1-82 FAHE SFHE, 38 192 ZAHE 3FE 2 384
12 ZAHE dEY #AHZRE ARY F 9o9, 4o G4 iv, v 2
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1112 WgEe Adstas A AT viet FYsiot.

g, B g A7 gatd 12 ZAdHe d§tE, B oY
Aoz 58 7Hed 4, TFIHE, §uEE Tt oHAE FEHYELE
T Ftoldlo]= A& F&o] FF & Y Ex ARE F9HH
= ATEH.

B 2 o] "qHe B Iy xAE Tz 47 ¥
A, g 2 Age ‘2121]*1?17%‘% AdA e BE FHE 9vsta,
"Ag'e 2 ¥BY 2AHEY Foz 47 F8Y FAV ZAFHAY

B o o 2HBE EF GRE AN0 By 3T =t
MAT R FH2 ARHE ¢ U oF AFS FEAE o9l
FHHOE H4b5T BA, BEA Bt 49 3o AHBL RY S

A gk %iﬂi&mﬂ—%-‘é— , Agda, EdEdSgE, A,
AEA oY 2 ololaAZzgugAHOE Fo] i, A AoT= oE
ol FEZ, "d2EZZ, FIRZ, TYE, %Hla, AEZ=2 Q/%E
24l Fol doy, ol #WAHE R ofyrh. =3, E Wi
FFEEL FA £99 Axd FAYoR ALEHE oY, Z=HAZYF
T G2 gdd £842 £ Qo =23, T2 FLS Y8 B 239

ot
b
W
flo

A 2Pz AGHY & Utk

2 w3e SR85Y o Fo ot 059 JyHoR HE
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Hel,

F Ao, 2y,
< 14 0.0001 WA 100 mg/ke(AF),
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Qi1

3 2RV ol A% Ygow A81 F

JFEEL Gdtgd AT,
T A PAgelE, nF A
< HEgA & ﬂi}%%
SIAAH FAAZ AY3 2 &
A8t A (isotonic agents), HAEIA,

TR FAMAE 2HE 7 Ao

grezsd pe
JAHE EE

83 A1 71 A,

oh;]_ _E’_ HI-IIL,]

T84, dAEA

5%

d
Lo

BgRE Foige Bx gu % AF, 239
AZ 9 Al me gEAw, g o
sgEd ZdE dHaH, B 239

v A E A= 0.001 WA 100

ol
=

o

—m

mg/kg(HF)22 Foste Aol . Fov 149 13 E+ 5o BT
e WATE ARE 56 F48 & 9ok T Pyl we), 24EL
B owrddo] 3HES 0.001 WA 99 FF%, ¥EASAE 0.01 WA 60 TF%
e AT,

B ouyol g zAELS FH, AFH, /E 2 AW F& ¥RT
EFEER dUs F2E FodE F . Fo9 EE L odd
JeH, A58 9, BT, AF =& ZW, 2, 3, ATd B E=
¥ #(intracerebroventricular) FAte] 98] F4H2 $ Qn.

(239 a3]

E gy gk 12 FAHE SgE, B oY o= 3§

Ve E, FIHE, LWEE Te ogAE, Fhodolx A HRo)

frelg 2g9] o
K AAIE7] A7 FAHA WE]
olgt, 7] AAld] st

T
=

Agol fr&stA A2 & Ao

B 2ye o8 FAS 49suz
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ok, &, 3ly] AAde £ 2
HYy} o]Evto g FAHHE AL olyy,

AAd 10 1-(EWRX-3-((2-((1- 2-1H-9) 2tZE-4-Y ) o} ] == )-TH-
) E2[2,3-d]9 2 R4-L)SA)-4-EF L 292 d-1-Y) T2 Z-2-<l-1-

<9 Az
F | Fo,_-

( o N\H/\
; 56 U N
A N N N“TN

A D 2,4 HERE-7-(2-(Egvg4dd)dSA)H E)-TH-
B E2[2,3-d]drdy A= |
2,422 2-TH-9E2(2,3-d]9 7 D(1.0 g, 5.3 mmol)E& NN-
AL EFot=(10.0  ml)el =< Zo, 0CollA AHE
=#0]=(234.0 mg, 5.9 mmol)E 7} F 0¥ T AWIGT. 37
LS Bo (2-(Ez2WEA)-B)EF YA H(975.0 mg, 5.9 mmol)& 7+
Lol 17 B wEAT. oY ohEHEE s F,
42 Jlete §7152 BYst. FAUEFLR AHste g3 F
2 F239g. AANES Y A=vEIHYE st A FEE
1.7 g(F&: 100.00)E 533},
1H NMR (500 MHz, CDsOD) & 7.66-7.65 (m, 1H), 6.73-6.72 (m, 1H),
5.62 (s, 2H), 3.58 (m, 2H), 0.91-0.86 (m, 2H), 0.07 (s, 9H)

‘E‘ .

>

a4 2) EYA-HE-RY-3-((2-22=2-7-((2-(EgWLE
AL EANHE)-7TH-H E2[2,3-d]F P D-4-YL)FA] )4~
Zzozvyd-1-7t12 XA EY Az
EWPA-BHE-RE-4-ZF 0 2-3-Fo|=FA| g H D1~
St2EAH 0| E(826.6 ng, 3.8 mol)E HEHEZFA(10.0 nl)el 3l

Zo), 0CAA ATE 3slo]=ato]=(180.9 mg, 4.5 mmol)E 7tgt F 30
B2 ARES T 2471 HHg-Eoj 2,4-0 2 2-7-((2-
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(EgivigAd)o EA)HE)-7TH-9 E2[2,3-d]F g d(1.2 g, 3.8 mmol)&
7he & AL '2/\12} e AT, dE olAEH O EE Ik ¥,
THTE 7I3tY #7158 EYsid. FAUEFOE Astd HHg &
Y TG, AAEL FY ABvEaYgyz BEYstd %4 3%E
1.6 g(&: 83.10)F TS3H3H. .

1H MR (500 MHz, DMSO-d¢) & 7.59-7.58 (m, 1H), 6.60-6.57 (m,

- 1H), 5.56-5.50 (m, 2H), 5.17-4.95 (m, 2H), 3.88-3.85 (m, 2H), 3.78-

3.50 (m, 4H), 2.10-2.05 (m, 1H), 1.81-1.80 (m, 1H), 1.36-1.10 (m, 9H),
0.82 (m, 2H), 0.06 (s, 9H)

@A 3) ER2-EHE-RE-3-(2-((1-oE-1H-9 gE-4-g)olr] i)~
T-((2-(EYHE A D) EA)HB)-TH-9 E2[2,3-d] 9 ] v D-4-Y )& A )4~
ST EVHEd-1-7t2 84| EY A=

EWA-HE-RY-3-((2-F22-7-((2-(EgH g EA) v d)-
S E£2(2,3-d]19 29 d-4-A) SA)4-EF 2 239 gjd-1-
FIEEAYolE(1.4 g, 2.7 mmol)$} 1-o€-1H-3]2}&E-4-0}71(333.8 mg,
3.0 mmo1) ol HE-2&2(40.0 = m)E 7433t
(g UoE) 251250 mg, 0.1  mmol),  2-
AL SR AL A 2" 4',6'-EFolAXZPulo]#H'd(128.6 mg, 0.3
mmol)Z T ElEG FFB M0 E(754.6 mg, 5.5 mmol)E 7Fg Fof], 150TIA
2~3A1ZF B mwyk & H2o= IET. oY olMEHOEE I ¥,
FTHTE 718tY #71%5E 3T, A EFoRE AHYdtY AR F

AES Y ARFEIHRHE EYstd FA IFE
1.3 g(7&: 83.40)2 5340},

1H MIR (500 MHz, CD:OD) & 8.03 (s, 1H), 7.62 (s, 1H), 6.98 (s,
1H), 6.36-6.35 (m, 1H), 5.55-5.52 (m, 2H), 5.33-5.32 (m, 1H), 5.05-
5.00 (m, 1H), 4.38-4.14 (m, 3H), 3.89-3.80 (m, 1H), 3.60-3.44 (m, 4H),
2.22-2.01 (m, 1H), 1.89-1.85 (m, 1H), 1.48-1.10 (m, 12H), 0.95-0.86 (m,
oH), 0.11 (s, 9H) |
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@A 4) ER2N-(1-E-1H-HFE4-Y)4-(-EF L2 ¥ d-
3-)SA-TH-9 22 [2,3-d] ¥ g H) P-2-0} &) A=

EW2-HE-FE-3-(2-((1-AE-1H-H &tE-4-Y ) o}v| = )-7-((2-
(E2W YY) EA) W L)-7H-5 S 2[2,3-d] 9 2 o] D-4-2) & 4] )-4-
Z2o2vddd-1-7t 2840 E(1.3 g, 2.3 mmol)ol] vlEh&d] Zogle
N G4t £9(10.0 ml)2 7Hgk Foll A2olA 242k < auksgith,
1S ES F&F Fo] AAEO 1,4-T8A4H20.0 mL)an %};HO}T(w 0
)& 7hetdt. A-olA 12412 Fot wutg & W ES FHad F7}
A AR glo] BA FFE 785.8 mg(FE: 100.0%)% % Sk,

Jln

v 5) 1-(EAX-3-((2-((1-o1 B-1H-9 8 E-4-9 ) o}u] e )-TH-
B E2(2,3-d19gud-4-9)SA)4-EF 2 d-1-g) T2 Z-2-9-1-
29 A=

EPJ2-N-(1-9 B-1H-H HE4-U)-4-(4-FF =295 g d-3-
) AN)-TH-HE 2 ([2,3-d] 9 2l e-2-0}71(785.8 mg, 2.3 mmol)F AUR
Hho] 7h B 0] E(599.8 mg, 6.9 mmol)ol H|EZS|=2F/FF(15.0 mL /
3.0 mL)o) &3 & 0ColA oladarYd F280]=(212.7 uL, 2.6 mmol)E
pstdh. HHSEL 0TolA 1417 B¢ s, olg olAH o EES
NG F, FRFE et 7152 BT FAYEFoR AP
dug F A FFsYT. FAES FH FRvEIHIZ R
EA SHFE 250.0 mg(FE&: 27.50)F FHIUT.

~ 1H NMR (500 MHz, CDsOD) & 7.98-7.96 (m, 1H), 7.57-7.55 (m, 1H),

6.84-6.53 (m, 2H), 6.26-6.08 (m, 2H), 5.78-5.52 (m, 1H), 5.41-5.40 (m,
1H), 5.10-5.04 (m, 1H), 4.50-4.06 (m, 4H), 3.89-3.86 (m, 1H), 3.55-
3.41 (m, 1H), 2.19-2.16 (m, 1H), 1.95-1.93 (m, 1H), 1.45-1.41 (m, 3H)

AAd 2 1-(EBE-3-((2-((1-(2,2-0) B5 0 20 W )-14-5) B S —4-

d)olH] x)-7H-9 B2 [2,3-d] ¥ & 1] D-4-Q) A )4-Z 2 0 29 ¥ 2] d-1-
A r-2-¢1-1-&9 AR

17
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bn g |

F F.
. F '
F O?O“\n/\ 2‘F O/le/\
N N’LTI:“> ° N N/£T1j?§ °
N&H/“\ 72 N\ \ /m ~ N

N N H

Iz -

N
H
A71 AAd 194 - "E-H-gEkE-4-obl Al 1-(2,2-
EF2 2o 8)-1H-F&E-4-otg AMEE A& A, 47 AAd
13 54 FHE FHs9 EA FFE 13.9 mg(FE: 35.9%)<
5 533U o
1H MMR (500 MHz, CD:OD) & 8.13-8.08 (m, 1H), 7.65-7.60 (m, 1H),
6.87-6.54 (m, 2H), 6.28-6.07 (m, 3H), 5.79-5.55 (m, 1H), 5.45-5.44 (m,
H), 5.05-4.99 (m, 1H), 4.53-4.46 (m, 3H), 4.16-4.13 (m, 1H), 3.92-
3.89 (m, 1H), 3.62-3.44 (m, 1H), 2.19-2.17 (m, 1H), 1.97-1.96 (m, 1H)
10
A A of 3: I-(E@2-3-((2-((1-Ato] S22 2 O-1H-¥ 2} &-4-
A)ohu) x)-TH-9) E2[2,3-d] 9 &) v D-4-A) SA)-4-EF L 2F HED-1-
Y)T2E-2-¢1-1-29 A=

Fa FI,_.
N !
S ALy L AL

15 7] AAld 104 1~ E-1H-3 gtE-4-017 Al 1-Ato] 2RI 2E-
-3 EtE-4-o10& ALE3 AL Astn, A7) Arld 13 $98 33
F8se ®A 3FE 10.9 mg(FE: 42.20) S F5IAT.

1H MMR (500 MHz, CDsOD) & 8.03-7.99 (m, 1H), 7.59-7.54 (m, 1H),
6.86-6.56 (m, 2H), 6.27-6.21 (m, 1H), 6.12-6.04 (m, 1H), 5.80-5.53 (m,

20 1H), 5.44-5.43 (m, 1H), 5.25-5.00 (m, 2H), 4.25-4.12 (m, 2H), 3.92-
3.89 (m, 1H), 3.62-3.45 (m, 1H), 2.19-2.18 (m, 1H), 1.95-1.92 (m, 1H),
1.13-1.01 (m, 4H)

AR 4 1=(A12-3-((2-((1-0) B-1-7) 2184~ Yo H] 3e)TH-
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Y E2[2,3-d]¥Prd-4-Y)LA)4-EF L 2y d-1-Yd) T 2 T-2-¢1-1-
29 A=

Fo., F.
</ o «N\H./=§b </ c;:[:::L\H/Q§>
N | - N
\\lN/I\ N/ N J\N)\N/ N
H H H H
7] A Al 19 A EYPA-EE-FY4-ZT202Z-3-

stol=SA A d-1-7t2RAHE d)3l A|2-BE-2E4-EFQ2-3-
Fol=EAAHYd-1-I2E LY ES ALgE AL AYstm, A
AAd 13 5L FTAL Y5t A FEE 19.3 mg(FE: 27.80) L
TH3A.

1H NMR (500 MHz, CDsOD) & 7.96 (s, 1H), 7.57-7.55 (m, 1H),
6.86-6.44 (m, 2H), 6.30-5.99 (m, 2H), 5.79—5.50 (m, 1H), 5.48-5.44 (m,
1H), 5.20-5.05 (m, 1H), 4.45-4.11 (m, 3H), 4.00-3.69 (m, 3H), 2.22-
2.20 (m, 1), 2.00-1.97 (m, 1H), 1.46-1.42 (m, 3H)

—_—

AAd 50 1-((3S,4R)-3-((2-((1-o &-1H- 2} Z-4-Y Yo} 1] 1 )-TH-
YNE2[2,3-d]9 YT B4-Y)SA)4-SF 29 P-1-Y) T2 X -2-4l-1-
29 Az

470 AN 1 Eda-HE-RY4ERoE-s-
so|=E2A A Y P-1-7 2 EA o] E thal EE-2Y (35,4R)-4-ZHO2-
-etolESANAY -1 A2 B Aol EE A8F e AdsT, A7)
AAo] 13 FYg FHE FIstd A FFE 16.2 mg(FE: 57.4%)2
FEstgch |

1H MR (500 MHz, CDsOD) & 7.98 (s, 1H), 7.57-7.55 (m, 1H),
6.88-6.45 (m, 2H), 6.30-5.98 (m, 2H), 5.80-5.44 (m, 2H), 5.20-5.05 (m,

19
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1H), 4.40-4.12 (m, 3H), 4.05-3.52 (m, 3H), 2.24-2.21 (m, 1H), 2.01-
1.94 (m, 1H), 1.47-1.43 (m, 3H)

AN 6: 1-((35,4R)-3-((2-((1-(2,2-J EF L2 € )-1H-H &E4-
5 Q)olulx)-7H-9 B2[2,3-d]H g H-4-A) A )4-EF o 2N D-1-

AxaT-9-9) 1—%4 Az

F O

F

N\J\ /k\ )
7] A A] o 1A EdXA-HE-RE4-ZFQ2-3-
o] EEA H H EH-1-7t 2R 0] E EH)q HE-F8 (35, R)-4-EFL2-
10 3-3o|=SAYFgd-1-Fl2BAgoEE Algstn, 1-9g-1-eE4-
ofel A 1-(2,2-TER Qe 2o|Y)-1H-FEE 4ol e AT AL
AL st ALE AL AL, A7) AAd 1% FEY FAES TR

A 33HE 15.6 mg(F&: 60.20)& TS3HAT.

1H NMR (500 MHz, CDs0D) & 8.10-8.07 (m, 1H), 7.65-7.60 (m, 1H),
15  6.87-6.41 (m, 2H), 6.31-6.21 (m, 2H), 6.14-5.97 (m, 1H), 5.80-5.55 (m,
1H), 5.49-5.43 (m, 1H), 5.15-5.05 (m, 1H), 4.53-4.47 (m, 2H), 4.46-

4.20 (m, 1H), 4.10-3.78 (m, 1H),-3.75-3.40 (m, 2H), 2.23-2.20 (m, 1H),
2.01-1.99 (m, 1H)

20 AN 70 1-((3,4R)-4-FF 2 2-3-((2-((3-7] Dol 240 o} Z-5-

Q)obr )79 2 [2, 34 DEDAAY - DERE -
o]] 1_.9__,] ;q]z

Fu.

o“'G\'\n/\

N-g N7 A N
/MN/“\N/ ” :
H

47 ANd 1A ERAHE-RE4ETR3
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S| EZAFH g D-1-7t2 5 Aol E dldl HE-RY (35,4R)-4-ZF22-
3-stol =S A g d-1-7t2 B A Yol ES Algsa, 1—oﬂ€—1H—ﬂla}&—4—
otdl thAl 3-HldojastolotE-5-0}1 S ALEE AL ALstu AHEF A
Asta, A7) Aol 1% FdId FAHL Syt A FFE 13.5
mg(F&: 53.6%)L F53}.

1H NMR (500 MHz, CDsOD) & 7.00-6.99 (m, 1H), 6.84-6.45 (m, 2H),
6.39-6.36 (m, 1H), 6.22-5.95 (m, 1H), 5.79-5.41 (m, 2H), 5.20-5.05 (m,
1H), 4.27-4.24 (m, 1H), 4.10-3.98 (m, 1H), 3.83-3.48 (m, 2H), 2.30 (s,
3H), 2.26-2.17 (m, 1H), 2.06-2.01 (m, 1H)

A A o 8: 1-((35,4R)-3-((2-((1-Alo] 22 Z 2 F-1H-Y &4
A)o}o)1e)-TH-1) £ 2 [2,3-0] 9 2 v A-4- ) G A -4-FF- 2 25 2] W-1-
EZFIT-92-¢l-1-29] AZ

F.,
q o“'o\'T{\
N N o
0D
&”AN "
371 A A o 199} A EYPA-HE-BE-4-ZT202-3-

stol=RA R d-1-7t2 B0 E A HE-FE (35,4R)-4-FFL2-
-l EZN B P-1-7t2 BN o ES A gda, 1-olY-1H-Te}E4-
obel. Tl 1A ERIZ2E-H-IFE A4S SR AL AYFu
AR RS Afdsta, A7 AAd 1% FYE FAHL FHsE FA)
e 19.0 mg($&: 51.49)L =350

1H NMR (500 MHz, CDsOD) & 8.03-7.99 (m, 1H), 7.59-7.57 (m, 1H),
6.86-6.45 (m, 2H), 6.30-5.98 (m, 3H), 5.79-5.44 (m, 2H), 5.25-5.10 (m,
1H), 4.40-4.15 (m, 1H), 4.05-3.70 (m, 2H), 3.62-3.45 (m, 1H), 2.23-
2.20 (m, 1H), 2.02-1.98 (m, 1H), 1.33-1.28 (m,4H)

A A] o 9: 1-(EW2-3-((5-E22-2-((1-9 g-18-H &F&-4-
d)otr| =)-TH-H EZ[2,3-d] ¥ g v B-4-Y)ZA))-4-EF 0 29 ¥ gD -1-
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DEEZ-2-A-1-29 A=
Fa Fu.,
e L
( o TO]/\ ( 0", \g/\
N N/S:% N NJ\[:\S
N&NJI\N/ N N\\lN)I\N/ N
H ‘H H H

7] AANd 194 2,4-dE222-TH-9E2(2, 3—d]aﬂﬂuw A
2,4,5-EYF22-7H-9E2(2,3-d]FYvd L A8T Ag Asta, A7
AAd 13 FYT FAHES Tt BA FHIFE 16.0 mg(-r-gi 46.1%)%
zr_

1H MR (500 MHz, CDsOD) & 7.99-7.98 (m, 1H), 7.58-7.57 (m, 1H),
6.82-6.52 (m, 2H), 6.19-6.02 (n, 1H), 5.76-5.48 (m, 2H), 5.14-5.05 (m,
1H), 4.29-4.12 (m, 4H), 3.85-3.80 (m, 2H), 2.19-2.17 (m, 1H), 2.01-
1.97 (m, 1), 1.45 (m, 3H)

AA 4 10: 1-(ERA2-3-((-F2E-2-((1-Ato| 22 T2 Y-1H-
2} & -4-)oFHl ) 7H-5 B 2 [2,3-d19 2] ¥ W4~ Q) A -4~

ZZ029gd-1-9)T2 I -2-9-1-29 A=
F, F,,,_

N A he S
N — N ‘ A
[ Kﬁ\/\% )\/E\S
N&EAN/. y NJ\ x

71 AAd 194 2,4—U1§"EE—7H~Y4%E[2,3—d]§131“]‘%1 Ik
2,4,5-E2 2R 2-TH-9E2(2,3-dFe)m¥e  Agsm,  1-olg-1H-
HgtE-4-olyl Al 1-Alo]EF2z2I-1H-YFE-4-o10E AL AL
AQQsti, 47 AAld 13 FdE FAHL FYPstd A SF|E 18.0
mg(F&: 30.6%)& FE3IATH.

1H NMR (500 MHz, CDsOD) & 8.03 (s, 1H), 7.55 (s, 1H), 6.83-6.52
(m, 2H), 6.24-6.15 (m, 1H), 6.06-5.74 (m, 1H), 5.49-5.46 (m, 2H),
5.07-4.98 (m, 1H), 4.31-4.29 (m, 2H), 3.85-3.83 (m, 2H), 2.25-2.17 (m,
1H), 2.02-1.96 (m, 1H), 1.33-1.28 (m, 4H)

22
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AAd 11 1-(ERAA-3-((-F22-2-((3-9 " o] ARfo] o} &-5-
d)otr| e )-7TH-H E2[2,3-d]H | d-4-L) A )4-ZF e 2Y g d-1-
%l )EEE_Z‘ 1_‘1"’19:"] Zﬂ.—\.

RGN Ao~

Cl Cl
N-g N7 o N-s NTX
*{AHAN/ ﬁ\ -—u” A 5
A7) AX 1604 24-tE22-TH-FE2[2,3-d]SgHd oA
2,4,5-E8 22 2-TH-982[2,3-d]FvUE  AHgstn,  1-olg-1H-
et E-4-otal 4l 3-dlgolastololEZ-5-otal g AMEE AL xﬂ%}”’
A7 AAd 1% 349 FFL FYPstd BA FFE 17.2 me(F
10 51.8%)2 F53I3T.
1H NMR (500 MHz, CDsOD) & 6.97-6.94 (m, 1H), 6.83-6.54 (m, 2H),

6.17-6.01 (m, 1H), 5.76-5.45 (m, 2H), 5.11-5.02 (m, 1H), 4.35-4.28 (m,
2H), 3.90-3.71 (m, 2H), 2.30-2.19 (m, 4H), 2.01-1.98 (m, 1H)

15 A A4 12 A~-((Ed2-1-0}3 D2 P-4-E2 0 239 g d-3-
) A)-2-((1-o] B-1H-3] 2} &-4- ) o} ] 1= )-7H-5) B 2 [2,3-d] 9 2] ¥ 95~
Feryede Az

F , F,,,'

N\[(\ -
th% )\f%

471 *aw o 1914 2,4—ul§ii—7H—r4§i[z,3—d]f4EM"d

20 2,4-UERE-TH-9E22(2,3-d9grd-5-7t2RUEL S A4 T

Agsta, A7) AAd 13 598 FAL FPstd A HFE 1
mg(F&: 60.5%)2 5.

1H NMR (500 MHz, CDsOD) & 8.00-7.99 (m, 1H), 7.62-7.60 (m, 2H),

6.83-6.45 (m, 1H), 6.16-6.00 (m, 1H), 5.75-5.40 (m, 2H), 5.15-5.03 (m,

=
>

P
flo

o1

4

23



WO 2019/132562 PCT/KR2018/016814

1H), 4.30-4.13 (m, 3H), 3.86-3.40 (m, 3H), 2.19-2.17 (m, _lH), 2.03-
1.98 (m, 1H), 1.47-1.44 (m, 3H)

A Ao 13: 4~-((Edx-1-ol38d2d-4-ZF 0 2y v 2| d-3-
5 9)SA)-2-((1-Ato] 2 X 2 Y-1H-¥] g}&E—4-) o} )-TH-H E 2 [2,3-
dlggud-5-Fl2 R yEH ] Az

F F/,,

N\f(\ <L
NQL *&/(\S NQ Aﬁﬁ

o *E‘AMI 1o A 2,4—El§ii—7H—u4%i[2,3-d]ﬂElul‘%l il
2,4 YERE-TH-YER[2,3-d]9YMU-5-7l2RYEZ S AMgdta, 1-
10 AE-1-9E-4-ol0 gl 1-Ao]ER T2 Y-1H-9) &40l & AR
|13k, A7) Al 13 §YF 3L S5t BA FPE 17.1
ng(F&: 52.2%) < FE533Th.
1H MR (500 MHz, CDsOD) & 8.04 (s, 1H), 7.62-7.57 (m, 2H),
6.84-6.47 (m, 1H), 6.15-5.96 (m, 1H), 5.75-5.40 (m, 2H), 5.13-5.03 (m,
15 1H), 4.40-3.74 (m, 4H), 3.61-3.59 (m, 1H), 2.19-2.17 (m, 1H), 2.01-
1.98 (m, 1H), 1.33-1.30 (m, 4H)

AA 9 14: 4~-((Ed2-1-olagd2Yd-4-Z 20 2y ¥ g d-3-
U)ZAD-2-((1-(2,2-9 EF L2 2 € )-1H-9 &}E&-4-Y ) o} 1] = )-7H-
20 MEZ[2,3-d]VEVD-5-Ft2RUEZ ] Ax

F F
F F

u *%N N;L F/E\S

271 *E‘AMI ISR 2A—ﬂ%i;—m—ﬂ%i[z,3—d]ﬁ\ﬂn\a A

24 U2 RR-T-MER(2,3-d]9vd-5-7t 2 RYED S AMEStR,  1-

AL-1-HEE-4-ol fiAl  1-(2,2-HEF L2 E)- -9 FE-4-0} &
24
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AT Re AGEn, 7 AN 1% FAG TAL A A
I3HE 22.8 mg(FE: 92.8%) FE5% ).
1H NMR (500 MHz, CDsOD) & 8.11 (s, 1H), 7.68-7.61 (m, 2H),
6.83-6.45 (m, 1H), 6.26-5.95 (m, 2H), 5.76-5.39 (m, 2H), 5.10-5.05 (m,
5 1H), 4.61-4.51 (m, 3H), 4.23-4.20 (m, 1H), 3.90-3.78 (m, 2H), 2.33-
2:19 (m, 1H), 2.01-1.97 (m, 1H)

AAd 150 1-(A|2-3-((2-((1-9 ¥-1H-¥ g} Z-4-Y ) o} ) i ) -5-
292749 E2[2,3-d19 T W-4-Y) L A))-4-Z2 2 = 2 d-1-

10 %)EEE—Z- A-1-29] A=
F... F

NJ\HJ\N/ b NJ\”/[N, ;

A7) AANG 194 2,4-TUERR-TH-YE2(2,3-d9F9 Y 9
2,4-HERR-5-EFLE-TH-IEE(2,3-d]9YrDE AMEsta, EdA-
HE-FY-4-22 0 2-3-3lo| ESA A A U-1-7t2 B AT E A Al2-

15 BE-FE-4-EFQ02-3-3lo|=EAHHYA-1-7l2 B Aol EE  A{T
Ae AYsta, 47 AAd 13 $I9F FHS FYP8t BA S3FE 135
mg(F&: 28.1%)& F53T. .

1H NMR (500 MHz, CDs0D) & 7.98~7.97 (m, 1H), 7.58-7.57 (m, 1H),

6.82-6.41 (m, 2H), 6.18-5.99 (m, 1H), 5.96-5.39 (m, 2H), 5.15-5.03 (m,
20 1H), 4.32-4.30 (m, 1H), 4.16-4.12 (m, 2H), 3.90-3.62 (m, 2H), 3.22-
3.21 (m, 1H), 2.32-2.19 (m, 1H), 2.03-1.98 (m, 1H), 1.47-1.44 (m, 3H)

AAld  16: 1—(»\l¢—3—((2—((1—(2;2— EFL2E)-1H-HHEA4-

o )OM k)-5-EFLE2-TH-HEZ(2,3-d]H v d-4-Y) L A])-4-
25 E-T_Q.iﬁ]ﬁﬂﬂﬂ—l—?—l)EiE-%?‘l—l—%ﬂ Az

25
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F., F
F F

@
u x \ NJ\ ﬁ\r\%

27 /‘E‘A]Gl] 101]/\1 2,4—E]—§‘§i—7H—=4%§[2,3—d]ﬂi]U]‘ﬂ 2l
2,4-YEEE-5-EF02-TH-HE2(2,3-d]Fddvd L& Algdtn, EWRA-
HE-FE-4-EFL2-3-sPo| ESA AN L-1-7FE2HH ] E Al Alx-
5 HE-FEA4A-SFRLE-3-3o|=SAHgd-1-7tEF A EE AME8aL,
1o g-10-5] BE-4-o}T 2l 1-(2,2-H EF 9 2] D)-1H-5 S E-4-0}A &
AHEE AL AQsta, A7) AAd 13 $4E FHE Y5 A
S 17.4 mg(F&: 40.09)& FE).
1H NMR (500 MHz, CDsOD) & 8.08-8.07 (m, 1H), 7.65-7.63 (m, 1H),
10 6.85-6.40 (m, 2H), 6.18-5.95 (m, 2H), 5.77-5.39 (m, 2H), 5.15-5.03 (m,
1), 4.54-4.48 (m, 2H), 4.34-4.29 (m, 1), 3.90-3.80 (m, 1H), 3.64-
3.61 (m, 1H), 3.21-3.20 (m, 1) 2.31-2.19 (m, 1H), 2.03-1.97 (m, 1H)

AAd 170 1-(A 2-3-((2- (- B- 1 2E-4-L) obr] 22)-5-v & -
15 7H-9E2[2,3-d]H 7 E4-D)SAD4-EF 2R HAQ-1-) TR T2
A-1-29 A=

F., F
(L (T
N Ny N N
ooy e
I AL WAL

A7 AAG 19X 2,4-TE2E-7TH-HEZ[2,3-d]Fvd Al

2,4-0222-5-48-TH-HE2(2,3-d|gelnd g Al8sta, EWAX-EE-

20 RY4-EF0E-3-Fo|EE2AAHYYD-1- 2R A ]E tA A2-EHE-

RY-4-Z 20 2-3-3lo| EEA T PU-1-Ft2E MY o] EE A4FT AL

Aosti, A7l AAld 18 59 FAE FYstd ¥A FFE 154
mg(5&: 33.9%)L 533t}

1H MR (500 MHz, CDsOD) & 7.96 (s, 1H), 7.57-7.54 (m, 1H),

28
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6.89-6.37 (m, 2H), 6.21-5.92 (m, 1H), 5.78-5.36 (m, 2H), 5.14-4.98 (m,
1H), 4.31-4.30 (m, 1H), 4.15-4.08 (m, 3H), 3.65-3.62 (m, 1H), 3.30-
3.23 (m, 1H), 2.25-2.18 (m, 4H), 2.02-2.00 (m, 1H), 1.46-1.42 (m, 3H)

AN 18 1-(A23-((2-((1-(2,2-H EF 2 2] 9)-1H-3 2HE—4-
U)o} e )-5-o L-TH- B 2 [2,3-d] 9 &) 7 -4~ L) & A )4
—-ﬁ?—gimﬂaﬂ—l—%)’niﬁ—z—eﬂ—l—f—q Az

F. F
F F

u ﬁﬁ N;L fﬁﬂ

A7 @A}uﬂ 1614 2,4—ﬂ%ii—7ﬂ-ﬂl%i[2,3—d]ﬁ4ﬂ‘ﬂ‘a SIEN|
2,4-tE22-5-v|d-7H-HE2(2,3-dF I L AlLsn, ERA-HE-

BY-4-Z2 0 2-3-5to|EEA Y HYH-1-Ft2EHF]E Uil A A-EE-
FEA-ERLEB-SO|ESATHY VA2 ERHNES AR, 1

o g-11-gFE-4-0171  gal  1-(2,2-HEF L 2ol P)-1H-¥ gtF-4-o1 &
AHER RAe Asta, A7) AN 1% FYT THE TP EA
338 16.4 mg(FE&: 32.00)S TS

1H NMR (500 MHz, CDsOD) & 8.07-8.06 (m, 1H), 7.64-7.60 (m, 1H),
6.89-6.37 (m, 2H), 6.22-6.14 (m, 1H), 5.94-5.76 (m, 1H), 5.64-5.50 (m,
1H), 5.37-5.35 (m, 1H), 5.15-5.06 (m, 1H), 4.53-4.47 (m, 2H), 4.33-
4.30 (m, 1H), 4.05-4.04 (m, 1H), 3.64-3.61 (m, 1H), 3.22-3.21 (m, 1H),

2.25-2.19 (m, 4H), 2.03-1.98 (m, 1H)

AA o 190 1-((3S,4R)-3-((2-((1-° B-1H-¥ &}&-4-Q ) o}¥| = )-5-
Hd-7H-3 &2 [2,3-d] ¥ g v d-4-d) A )4-EF 2 ¥ g d-1-
AP x2--1-29 AZX

27
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( Owﬁ
N N)j\/\g
NJH L5

94 1) HE-2d (35,4R)-3-(2-F22-5-AL-TH-¥EZ[2,3-
dlg e nd-4-A)SAD)-4-SF 2V HEd-1-Fl2 B A Ho|E Az
BHE-3Y (35,4R)-4-E %2 2-3-8 o] = A 3 Wl 2] d-1-
E480]E(150.0 mg, 0.7 mmol)E EHEZHI=ZFA(3.0 nl)ol] =<
0ColA A9& slojl=ato]l=(54.4 mg, 1.4 mmol)& 718+ F 30%
WY, A7) WS B 2 4-UE2E2-5-vE-TH-¥E2(2,3-
d(138.0 mg, 0.7 mmol)& 7}k F 80TA 124t T
. g olMHelEE e F, FHFE MY A5 S
%, FAVEFLE AP AFF F FY FFIANG.
49 F=zrEadz 29 A S3FE 124.6 mg(FE:
FE3I}R.

1IH NMR (500 MHz, CD:OD) & 6.94 (s, 1H), 5.56-5.54 (m, 1H),
4.96-4.94 (m, 1H), 4.55-4.52 (m, 1H), 4.12-4.06 (m, 1H), 3.24-2.95 (m,
2H), 2.33 (s, 3H), 2.20-2.16 (m, 1H), 2.01-1.99 (m, 1H), 1.34-1.00 (m,
9H)

7}

OPH -|°l

}zl

om
},
%)t
A

7.30)F

o,
gt
dl=)
=]

!

mm tlo 2 32 ._.

1

T

t

B AT

>

24 2) BE-RY (35,4R)-3-((2-((1-oE-1H-3 g&E-4-2)otr| )~
5~ E-7TH-¥ E2[2,3-d]¥ P d-4-Y)SA)4-EF L 29 H g d-1-
FFER A EY A=

BHE-RY (3S,4R)-3-((2-2 2 2-5-Hd-7H-9 B2 [2,3-d] ¥ & 7| 9~
4-D)EA)-4-EF 2 29 d-1-7t2 2 A # 0] E(60.0 mg, 0.2 mmol)9} 1-
ol gd-1H-9 &E-4-0bA(17.8 mg, 0.2 mmol)o] EE R&g(2.0 ml)<
b, Efa(dddgdotdE)dgetE(7.4 mg, 0.01 mmol), 2-
Aol S22 A T AT -2 4 6-EFolA X ZHulo|Hd(7.6  mg, 0.02
mmol) ¥ X E}E FHEUO]E(44.2 mg, 0.4 mmol)E 7} Fol, 150TlA
2~3A4% B wukgt & AR o3 YA, oY olMEHEE st F,

ﬂ!lN
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FTE 718t §715S B8t G EFOR AHEste digd &
% FFs30. AAES Y ASvEINHYR Eeste ¥4 SEE
£ 33.9%)F T533). :
1H NMR (500 MHz, CDsOD) & 7.93 (s, 1H), 7.56 (s, 1H), 6.56 (s,
1H), 5.46-5.44 (m, 1H), 4.94-4.92 (m, 1H), 4.67-4.60 (m, 1H), 4.16-
4.13 (m, 2H), 3.98-3.70 (m, 1H), 3.15-3.12 (m, 1H), 2.96-2.94 (m, 1H),
2.34 (s, 3H), 2.20-2.17 (m, 1H), 2.00-1.96 (m, 1H), 1.44~1.00 (m, 12H) |

IS
&
¥

@A 3) N-(1-o &-1H-5] ﬂ%—el—%l )-4-(((3S,4R)-4-
EF 22998 d-3-9)ZA)-5-ve-7TH-H E 2 [2,3-d] ¥ g v| d-2-0} 7l 9

Az

HE-F&"  (35,4R)-3-((2-((1-E-1H-H ZHZE-4-Y)opn| = )-5-W 8-
H-HEZ(2,3-d]Frd-4-d)SA)4-EF 2 gd-1-
Ft2 B AP 0|E(24.2 mg, 0.05 mmol)d] wHELo] = 6 N FAb
£48(2.0 m)E 71 Fo AN 24T FU WY, WIES
e 7 AA #A Qo] EA FFE 19.0 mg(FE: 100.00)S

l-:.

&5

A
TEEAT.

A 4) 1-((3S,4R)-3-((2~((1-o] B-1H-) B} E-4-9 ) o} v 3 ) -5~ & -
-3 22(2,3-d]9 7 E-4-U)SA)-4-EF L 29 ¥ g d-1-Y) =2 I -2-

A-1-29) A=

N-(1-o g- 1H—sqa}&—4—°g) 4-(((35,4R)-4-Z2 0 2 9] ¥ g d-3-

U) & A)-5-7E-7H-9 2 2[2,3-d] 9 2] 7] @ -2-0}71(19.0 mg, 0.05 mmol)T
A0S Blo] 7R Y| o] E(21.0 mg, 0.25 mmo] )<
HEHN=ZFS/FF5(1.5 L / 0.5 mL)ol &8 F 0ColA olzd=Y

FES 0CA 1A St
Wt " olAEHEE Me F, FHFE JMd /1SS
&g, FAYEFOR Ay ARF T AY FFHe%d.
49 3=oEaddz Pgstd ®A SPE 7.2 mg(5E

29
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v IH NMR (500 MHz, CDsOD) & 7.97 (s, 1H), 7.56-7.54 (m, 1H),
6.89-6.38 (m, 2H), 6.22-5.92 (m, 1H), 5.79-5.36 (m, 2H), 5.15-4.99 (m,
H), 4.33-4.29 (m, 1H), 4.16-4.07 (m, 3H), 3.71-3.63 (m, 1H), 3.34~
3.21 (m, 1H), 2.25-2.19 (m, 4H), 2.04-2.03 (m, 1H), 1.47-1.43 (m, 3H)

AATl 200 1-((35,4R)-3-((2-((1-(2,2-Y EF L 2o @ )-1H-H &} &~
4-9) o) x)-5-H E-TH-3 £ 2[2,3-d] 9 v d-4-Y ) & A] )4~
EFo 29y gd- 1—94_)3131!—2 A-1-&9 A=

O
et

10 47 *‘AM] 19014 1-efE-1H-FFE-4-obel gl 1-(2,2-
HEFL 2 E)-1H-FetE4-ol0 g AT AL AYstn, A7) AA4
199 T2 FIAE FINY FA FFE 13.0 mg(FE: 4INE
2390,

1H NMR (500 MHz, CD:OD) & 8.09-8.01 (m, 1H), 7.69-7.60 (m, 1H),

15  6.89-6.37 (m, 2H), 6.26-6.14 (m, 1H), 6.03-5.77 (m, 1H), 5.67-5.50 (m,
1), 5.38-5.33 (m, 1H), 5.15-5.06 (n, 1), 4.54-4.48 (m, 2), 4.35-
4.32 (m, 1H), 4.07-4.06 (m, 1H), 3.85-3.69 (m, 1H), 3.24-3.16 (m, 1H),
2.28-2.19 (m, 4H), 2.04-2.03 (m, 1H)

20 A A4 21: 1-((3S,4R)-4-E5 2 2-3-((5-7&-2-((3-
w1 g o] A #0] o} F-5-2 ) o} 1] 1 )- TH-3] 2 2[2,3-d]9 g v d-4-
)2 A HHD-1-Y) T2 I -2-all-1-29] A%

Fi..
0 Ty
N-g NS o)
S
NN ”

371 AAd 194 1-dg-1H-FEE 4oyl glal 3-
30
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dgolanololE-5-olele ALSR AL ASIsm, A7 AAd 199
LT TS 7Yt A FFE 16.8 mg(FE: 36.40) L FEFAT.
1H NMR (500 MHz, CDs0D) & 6.89-6.36 (m, 3H), 6.19-5.89 (m, 1H),
5.78-5.32 (m, 2H), 5.34-5.11 (m, 1H), 4.40-4.37 (m, 1H), 3.94-3.86 (m,
5 1H), 3.70-3.60 (m, 1H), 3.22-3.18 (m, 1H), 2.34 (s, 3H), 2.27-2.19 (m,
4H), 2.07-2.01 (m, 1H)

AAle] 220 1-((3S,4R)-3-((2-((1-Alo| 2 X = Y-11-3] 2} =4~
Ad)olrl)-5-dE-7TH-9 E 2 [2,3-d] F v D -4-Q )2 A] )-4-
10 EFezydEd-1-d)ZTax-2-d-1-29 A=

Fu..
<( o“'O\'\(\
| |
NJ\N)\N/ H

H
A7y AN 1998 1-98-1H-9FE4-040 A 1-
APl 22X 2 P-1H-F 2HE~4-o}91E ARE AL AYstz, A7) AAd
199 U IAL TP FA FFE 16.8 mg(FE: 36.49)S
15 533U,
1H NMR (500 MHz, CDsOD) & 8.01-8.00 (m, 1H), 7.57-7.53 (m, 1H),
6.88-6.39 (m, 2H), 6.21-5.92 (m, 1H), 5.79-5.37 (m, 2H), 5.15-5.04 (m,
1H), 4.32-4.28 (m, 1H), 4.12-3.89 (m, 1H), 3.70-3.57 (m, 2H), 3.34-
3.23 (m, 1H), 2.25-2.15 (m, 4H), 2.06-2.02 (m, 1H), 1.13-1.01 (m, 4H)
20
AN 230 1-(EW2-4-ZFQ 2-3-((2-(0) AL A}E4-Po}u| 1 )-
MY EE[2,3-d]¥ g rd~4-D)SA) A g d-1-Y) T2 L-2-91-1-2 9]

A=
e Fo.
@ @
o \((\ W(\
(0] i (o]

\ A\
N N
H H

o}
O N - 0 NTX
N Il |):l\/> N | 1/5\/>
S S
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oA 1) 2,4-dE822-7-((2-(EgHE 4 Q)5 ) d)-TH-

HEZ[2,3-d]YYud 9 A=

2,4-0222-7H-5 £2[2,3-d19 7K (1.0 g,

O g X Eo}lr =(10.0 mL) 9]

slo]=2}o] =(234.0 mg, 5.9 mmol)E
<& EA)ole)EYHYAR(1.0 g, 5.9 mol) L 75t
AL A 1Az F s, o' olAEHlo]EE J3 ¥, FHFE

Jhlel §71%¢ Eesdn. $hEgos

g (2-(E2EH

=0 Fq,

5.3 mmol)E N,N—
0Tl A e

7be T 302 B¢ muksiglo /&7]

Astel oy F A%

&G, ZAANEL 2y azviEadsz 2Estd ¥4 SFE 1.7

g(&: 100.0%)E FE359).

1H NMR (500 MHz, CDsOD) & 7.66-7.65 (m, 1H), 6.73-6.72 (m, 1H),
5.62 (s, 2H), 3.58 (m, 2H), 0.91-0.86 (m, 2H), 0.07 (s, 9H)

oA 2)

e AFO)E(826.6 mg, 3.8 mmol)S E|EaHE =2 ES(10.0 el 2] |

’

Ed2-HE-5I-3-((2-F=22-7-((2-
(B8 2 A4)NEANWE)-TH-H E2[2,3-d] 9 2 7| D-4-8) & A} )-4- |
ST 2N d-1-Jt2 8] E A=

EW2-HE-HEI4-ZF 2 2-3-3lo| =2 A H 5 g d-1-

Fo, 0TelAM 2H%F sto]=2+0]=(180.9 mg, 4.5 mol)E 7}g ¥ 30%

ot

bl AR 37)

CELEREI ERMN N R
M F Aedd A B mw

)

& FFIRTG. IANES AY
1.6 g(F&: 83.1%)E FE=34).

bl

1H NMR (500 MHz, DMSO-dg) & 7.59-7.58 (m,

1H), 5.56-5.50 (m, 2H), 5.17-4.95 (m, 2H),

3.50 (m, 4H), 2.10-2.05 (m, 1H),
0.82-0.81 (m, 2H), 0.06 (s, 9H)

32

2,402 2-7-((2-

2,3-d]¥ 8P (1.2 g, 3.8 mmol)S

= StRTh. e olMEHCEE s F,
FTE 718t #7158 23t FAYEFCR sty A3 %
ARNEOYRAR B)sd A IS

1H), 6.60-6.57 (m,

3.88-3.85 (m, 2H), 3.78-
1.81-1.80 (m, 1H),

1.36-1.10 (m, 9H),
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94 3) E#2-2-FRE-4-((4-SF2YHP-3-9)SA])-TH-
HE2[2,3-d]H MDY A=

EWL-HE-FE-3-((2-F22-7-(2-(EgHEAH ) EA])HE)-
TH-HE2[2,3-d]HYnd-4-4)SA)-4-EF 0. 297 g d-1-
FF2E A0 E(260.0 mg, 0.5 mmol)ol]l HESo] =o%lE 6 N FAl
|A4(5.0 mL)& 7te Fo A2oA 247t uRtsgT. HEELE 55T
o] AR 1,4-T1%4H5.0 ml)F FEYol4(5.0 ml)E Jhatach.
Ao A 12A17F agkg § wSES FEIY F7F AA HAH flo] A
32 168.5 mg(F&: 100.00)& S5

@A 4) EW@2-1-3-((2-E22-TH-H &2 [2,3-d]H v d-4-
A)EA)-4-EF 0 20 d-1-g) T2 T-2-4-1-29] AZ

ER-2-822A4-(U-FFL29HEA-3-)SAD-TH-HEZ[2,3-
d1¥) 2] u]d(160.0 mg, 0.59 mmol)9} AT Hlo]FLE o] E(251.6 mg, 2.96
mol) & HEIIN=EFS/EFSF(15.0 nb / 5.0 mL)l &3 F 0THAA
olmd2Y F=2gto]=(52.5 uL, 0.65 mmol)S 7Fat%th. HHEEL 0TONA
17 asegith. dEelqEolER st ¥, EF4E sstd §735L
Y. FAGEE AYstd A3 F AR FFIAGY. BAES
4y I2oEaddz 239 IA F3FE 103.6 mg(FE&: 54.00)E
FEHAT. | .

1H NMR (500 MHz, CD;OD) & 7.25-7.24 (m, 1H), 6.80-6.68 (m, 1H),
6.46-6.45 (m, 1H), 6.15-6.11 (m, 1H), 5.78-5.5.59 (m, 1H), 5.54-5.35
(m, 1H), 5.06-4.97 (m, 1H), 4.16-4.10 (m, 1H), 3.93-3.85 (m, 2H),
3.76-3,70 (m, 1H), 2.20-2.15 (m, 1H), 1.98-1.94 (m, 1H)

@4 5) 1-(ER2-4-EFL2-3-((2-(0]&ZAIE-4-Y o} )-TH-
YE2[2,3-d]9 g D-4-A)SA) I ¥ d-1-A) T2 X-2-4-1-29 A=
EW2-1-G((2-F22-TH-9E2[2,3-d]9 v D-4-U)ZA])-4-

EZ2029Hgdd-1-Y) T2 X -2-Aq-1-2(17.9 g, 0.06  mmol)<}

AGAFE-4-0}71(6.6 mg, 0.06 mmol)E 2-5¥-2(2.0 mL)ol “3d. AV

33



10

15

20

WO 2019/132562 PCT/KR2018/016814

e Eo] EBETFLZOIHEAN6.9 ul, 0.07 mmol)E 7} ¥, 110T A
SAN F, §9E FEHUT. A7) HEES dEggd H593%0E
7N ¢EYol gAG slaly FoAZl FH MES Y I2rlEOYYR
B35t %4 FFE 10.5 mg(FE: 10.29)F FE3s3.
1H MR (500 MHz, CD:OD) & 9.12 (s, 1H), 8.51 (s, 1H), 6.92-6.55
(m, 2H), 6.30-6.10 (m, 2H), 5.80-5.50 (m, 1H), 5.45-5.38 (m, 1H),
5.15-4.92 (m, 1H), 4.20-4.10 (m, 1H), 3.95-3.80 (m, 2H), 3.70-3.60 (m,
1H), 3.50-3.40 (m, 1H), 1.65-1.55 (m, 1H)

Ao 241 1-((3R,4R)-3-((2-((1-°) &-1H-5] -4~ ) o}1] 2 )-TH-
YEZ[2,3-d]F AN P4-Y)ZA)-4-EF 2y d-1-9)T 2 T-2-4-1-

29 Ax
O
N\ﬂ/\
. O
A\
“~N
H

o)
SRS
NJ\”J'\N

7] AAd 19 315E-S CHIRALCEL 0Z-H HAH& o] &3to] HAAZH
8.4%90 A EA JPES FSHUAT.

1H N\MR (500 MHz, CD;OD)- & 7.98-7.96 (m, 1H), 7.57-7.55 (m, 1H),
6.84-6.53 (m, 2H), 6.26-6.08 (m, 2H), 5.78-5.52 (m, 1H), 5.41-5.40 (m,
1H), 5.10-5.04 (m, 1H), 4.50-4.06 (m, 4H), 3.89-3.86 (m, 1H), 3.55-
3.41 (m, 1H), 2.19-2.16 (m, 1H), 1.95-1.93 (m, 1H), 1.45-1.41 (m, 3H)

AN 250 1-((3S, 49)-3-((2-((1-°) Q-1H-¥) &=-4-Y) o} = )-7H-

YE2[2,3-d] Y d-4-4)SA)4-EF 22 g d-1-Y) T 2 X-2-¢]-1-
29 Az

34
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7] Ao 19) 33HE-& CHIRALCEL 0Z-H BHL o] &3l HAA3H
10.189A4 BA B 53135
1H NMR (500 MHz, CDsOD) & 7.98-7.95 (m, 1H), 7.57-7.55 (m, 1H),
6.84-6.53 (m, 2H), 6.26-6.08 (m, 2H), 5.78-5.52 (m, 1H), 5.41-5.40 (m,
5 1H), 5.10-5.04 (m, 1H), 4.50-4.06 (m, 4H), 3.89-3.86 (m, 1H), 3.55-
3.50 (m, 1H), 2.19-2.16 (m, 1H), 1.95-1.94 (m, 1H), 1.45-1.41 (m, 3H)

A Ao 26: 1—((3s,4R)-3—((5—§-i§—2—((1—°ﬂ%—iH—EIE}%-Li—
A)olr|x)-TH-D £ 2[2,3-d] W | P-4-U )2 A))-4-Z 2 0 2 W g P-1-
10 Y9)Zax-2-g-1-L9 A=

O
(e
N NTX o
NQH)LN, N

F7) AN 194 2,4-0UFRZ-TH-HEZ[2,3-d]Fg"Y g

2,4, 5-ESRR-H-YEE([2,3-d]9r DS, EWRL-HE-RE-4-
EFLEB-SO|ESA Y H-1-Ft2 R C|E B BE-FHE (35,4R)-
15 4-SF2E-3-sol=SARHAL-1-7t2 8ol 58 AR AL

Astn, 471 dAd 13 FYdF FHL TPt BA FFE 12.0 ng
(7&: 13.4%)& 5315
1IH NMR (500 MHz, CDsOD) & 7.98 (s, 1H), 7.57-7.56 (m, 1H),
6.82-6.40 (m, 2H), 6.18-5.92 (m, 1H), 5.76-5.38 (m, 2H), 5.15-4.95 (m,
20 1H), 4.38-4.22 (m, 1H), 4.16-4.10 (m, 2H), 3.98-3.72 (m, 1H), 3.65-
3.52 (m, 1H), 3.33-3.15 (m, 1H), 2.40-2.10 (m, 1H), 2.09-1.92 (m, 1H),
1.45-1.40 (m, 3H)

AN 27 1-((35,4R)-3-((2-((1-of W-1H-5) 2 Z—4-2] ) o} ] 1 )-5-
25 EFCE-TH-3E2(2,3-d]19 v P-4-A)SA])4-E2 0 2 v g d-1-

AT Z T 9-afl-1-29) zﬂz.
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Fo..
s
g ; ﬁf\S ’
Z N
27 Au]oql 14 2,4-tE222-7H-9E2(2,3-d]F A d Al
2,4 UE22-5-EF 22 TH-NER[2,3-d]HYrdS, EAA-HE-RY-
4-SFL2-3-3lo| =F A v g d-1-7t2 B4 o] E Al B E-R
5 (35,4R)4-ZFQ 2-3-3lo|=EAHHYU-1-F12EAH ) EE AL AL
Asta, F71 AAld 13 98 FRFL FHsd ¥4 F3E 1
(F&: 20.2%)% F533d.
IH NMR (500 MHz, CDsOD) & 8.00 (s, 1H), 7.82-7.48 (m, 2H),
6.85-6.60 (m, 1H), 6.20-6.03 (m, 1H), 5.80-5.60 (m, 1H), 5.50-5.35 (m,

10 1H), 5.20-5.00 (m, 1H), 4.20-4.10 (m, 2H), 4.09-3.60 (m, 4H), 2.33-
2.20 (m, 1H), 2.00~1.88 (m, 1H), 1.45-1.38 (m, 3H)

AAe]  28: 1—((3R,4S)—3—((2—((1—°ll%—m-ﬁlr’—}&—4-‘£)°}ﬂli)—7ﬂ—
YEZ[2,3-d]F 0 d4-Y)SA)4-EF 2 2o d-1-Y) T2 X-2-¢]-1-

15 29 Az
F

et
N N/ﬁ\/% ©
N&u S9N
oA D 2,4HER2-T-(2-(EgBAD)ASA)AE)-TH-
YE2(2,3-dlFEn e A=
2,4-dES22-TH-9E€2(2,3-d]9ggvd (1.0 g, 5.3 mmol)E N N-
20 YHEEEIPE(10.0 nl)ol =AU Fo), 0ToAM Afgslel=gol=
(234.0 mg, 5.9 mmol)E& 7} F 3087 wRHEGIT. A7) w3 &) (2-
(BEASMNADEANEAA(1.0 g, 5.9 mol)E& 748 T, ALoA 1
A1k B9 uwkEgith. o "olMEHolEE st
getit. FAUEF Astq qH43d T gYg FFsAG.
36

i

#7158

o



10

15

20

25

30

WO 2019/132562 PCT/KR2018/016814

ANES A9 FEnEadEz 2ysd ¥4 F¥E 1.7 g(5E
100.00) & F53% .

IH MMR (500 MHz, CDsOD) & 7.66-7.65 (m, 1H), 6.73-6.72 (m, 1H),
5.62 (s, 2H), 3.58 (m, 2H), 0.91-0.86 (m, 2H), 0.07 (s, 9H)

A 2) BHE-2d (3R,48)-3-((2-222-7-((2-
(EuEd ) ZA)HE)-7TH-9 E2[2,3-d]9 2] 7| d-4-2) S A] )-4-
T2y d-1-7t2 8 dFo|E9 A=

HE-§ 9 (3R,49)-4-EF Q 2-3-3lo] =2 A| ¥ ¥ 2] ¢-1-
FtE2 8 A g o] E(0.7 g, 3.1 mmol ), 2,402 2-7-((2-
(EgEAR)AEA)WE)-TH-9 22 [2,3-d]FH 29U (1.0 g, 3.1 mmol)<
HEZS =2 F3(20.0 nL)ol =<1 Fol, 0ColA AEstRvo]E(2.]1 g,
6.3 mmol)& 7}, 110ToA 12417 EQF mulstgvh, HESEo
ddotAEolEE JMgt F, FHFE el fU1EL 2Hsigdh
FAUYEFSR AYdd o438 F 7Y FHHUY. IANEL BY
AZvtEIgY e Este] EA FEE 0.9 g(F&: 59.66)F 553830}

1H MR (500 MHz, CDsOD) & 7.38-7,36 (m, 1H), 6.59-6.58 (m, 1H),
5.57-5.46 (m, 3H), 5.13-5.04 (m, 1H), 4.40-4.36 (m, 1H), 4.09-4.02 (m,
), 3.59-3.56 (m, 2H), 3.42-3.38 (m, 1H), 3.16-3.13 (m, 1H), 2.20-
2.18 (m, 1H), 2.00-1.98 (m, 1H), 1.41-1.07 (m, 9H), 0.90-0.86 (m, 2H),
-0.04-0.11 (m, 9H)

o4 3) HE-RY (3R,45)-3-((2-F22-TH-9E2[2,3-d] ¥ v d-
4 EN)-4-EF L2 WY P-1-F2 BN EY A=z

HE-59 (3R,45)-3-((2-222-7-((2-(EyHEA L) EA )W E)-
- &2 (2,3-d]9 8 nd-4-9) & A))4-ZEF o 29 g-1-
7HEEA# 0] E(985.0 mg, 1.9 mmol)S EHEZHS=EZFT(10.0 nL)o) 39
T, LOM HERFLYRFEF Q20| =(6.6 nl), old@Tholo}wl(0.4 nl,
6.6 mmol)& ZFst3iTh. 80TOA 1241k EF mwkalith. whgEo|

ALotAElESE A &, FHFE M #715€ 2Esgd.
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FAUEFSZ Aty o738 F #AY 2P, FAEL AY
AZvEOYNR  RYstd EA JFE 346.6 mg(FE: 50.1%)2
FE5H90, | |

IH MMR (500 MHz, CDsOD) & 7.24-7.23 (m, 1H), 6.52-6.51 (m, 1H),
5.45-5.43 (m, 1H), 5.03-5.00 (m,1H), 4.04-4.02 (m, 1H), 3.98-3.96 (m,
1H), 3.41-3.38 (m, 1H), 3.20-3.18 (m, 1H), 2.22-2.20 (m, 1H), 1.98
1.97 (m, 1H), 1.48-1.10 (m, 9H)

24 4 1-((3R,49)-3-((2-E22-TH-H E2[2,3-d]v T v D4~
DEAA4-ZFLENAYL-1-D) T2 X -2-A-1-29] A=
HE-#d (3R,45)-3-((2-2 2 2-TH-9 €2 (2,3-d] g el d 4~
DS -4-EF 229 d-1-7l=2 B0 7o) E(346.3 mg, 0.93 mmol)2L 6
N g4 88(5.0 mL)& 7k3 Fo] Aol 1247 murgk F w3E S
TEHIATG. FF WANES HEHN=E2FH/FFFU5 ol / 1.5 nL)ol
|8 F, A9 Hlo)FRVCIE(390.6 mg, 4.7 mmol)S 7}EATH,
307k kg F, 0ColA olad2Y ZZe}o|=(82.8 ul, 1.02 mol)E
& AgdA 1N INEAT. APl EE g &
o #715& AT, FAYEFOR HIstd A3 F
A FHART. MES 2P ATvEagdz Rstd ¥ SPE
260.0 mg(F&: 86.29)E +55 %}
1H MMR (500 MHz, CDsOD) & 7.25-7.24 (m, 1H), 6.85-6.61 (m, 1H),
6.49-6.48 (m, 1H), 6.16-6.04 (m, 1H), 5.76-5.52 (m, 2H), 5.15-5.05 (m,
1H), 4.16-3.85 (m, 3H), 3.66-3.63 (m, 1H), 2.21-2.18 (m, 1H), 2.05-
1.98 (m, 1H) '

g4 5) 1-((3R,49)-3-((2-((1-9 g-1H-¥] 2} =-4-Y ) o} ] = )-TH-
E2[2,3-d19 81 9-4-Y) & A))-4-E20 2 9] Y-1-9) T 2 T -2-of-1-
29 Az

1-((3R,49)-3-((2-2 2 2-TH-Y EZ(2,3-d] 9 Y1) d-4-Y )L A] )4~
EFLEANALE-1-G)ZR Z-2-¢1-1-2(40.0 mg, 0.12 mmol)9} 1-oe-

38
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-9 2}&~4-0}91(14.4 mg, 0.13 mmol)ol BJE-REr-2(40.0 mL)& 7}8}iTh.
Eg2(idg oA E ) 2a5(5.6 mg, 0.01 mmol ), 2-
Ao 22 AN T AT =-2' 4' 6'-EFo]AZXzgnlo]Fd (5.9 mg, 0.01
mnol)9} EEMG FHEUV0]E(34.0 mg, 0.25 mmol)E 7Fek Fe, 150°C ol A]
2~3 AZF wwt ¥ Hdeoz JYzEgch. odolAHIEE JE F,
THTE 7hetd f715S EYsit. PIYEFoR APsld 435 F
A sF3T. MAES Y A2 EIHGYE BYsle ¥4 3¢E
36.8 mg(FE&: 74.7%)E FE3Tt.

1H NMR (500 MHz, CDsOD) & 7.97 (s, 1H), 7.57-7.54 (m, 1H),
6.85-6.43 (m, 2H), 6.35-6.28 (m, 1H), 6.27-5.94 (m, 1H), 5.80-5.35 (m,
2H), 5.20-5.00 (m, 1H), 4.40-3.92 (m, 3H), 3.85-3.60 (m, 2H), 3.54-
3.50 (m, 1), 2.30-2.15 (m, 1H), 2.04-1.90 (m, 1H), 1.50-1.40 (m, 3H)

Al 290 1-((3R,49)-4-EF L2 2-3-((2- (0] &Z A E~4-Yol | 1x)-
-2 2(2,3-d] 939 D-4-D) A F 2 D-1-) T2 L-9-AF-1-2.9)

Az
10
N Y\
o]
N
N
H

(@)
(o] N' AN
S 00
J”XN/

27) A Ao 2390 A EJL-EHE-RY4-EFE-3-
ol EEA | H g d-1-7t2 B Aol E il EE-FE (3R,45)-4-ZF2=-
3-stol=EA g Ygd-1-7t2 8L Yol ESE ALET AL Adstn, A
AAld 237 9T FHE st FA FFE 12.0 mg(5£E: 5.86)L
T53H3 .

1H NMR (500 MHz, CDsOD) & 9.11 (s, 1H), 8.50 (s, 1H), 6.95-6.90
(m, 1H), 6.88-6.40 (m, 1H), 6.35-6.19 (m, 1H), 6.05-5.75 (m, 1H),
5.65-5.40 (m, 1H), 5.20-5.00 (m, 1H), 4.65-4.50 (m, 1H), 4.30-4.00 (m,
1H), 3.85-3.65 (m, 1H), 3.50-3.40 (m, 1H), 2.30-2.15 (m, 1H), 2.10-
1.90 (m, 1H), 1.65-1.55 (m, 1H)
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AAld] 30:  1-((35,4R)-4-EF 0 2-3-((2-((1-(2-8to]| =2 X0 E)-
-9 8&-4-Y)o}u| = )-7TH-9 E 2 [2,3-d] ¥ g v P4~ )2 A ¥ H 2] P -1-

)T ET-2-9q-1-22] A%
F..

% RGN
N\J\ )\\ b

371 e‘*l o 28014 1-ol&-1H-¥2E-4-ot%] thAl 2-(4-obw|x-1H-
HE-1-d)olg-1-e8, HE-1¥ (3R,48)-4-EF2.2-3-
ol ESAAH Y- 1-7t2 4ol E Hal HE-RY (3S,R)-4-FFL=2-
-stol =S AT d-1-7l2 B4 EE A8E A& Adstn, Y]
AN 2% BYE TAL SR BA FUE 13.7 mg(FE 53.3L
FE5AT

1H NMR (500 MHz, CD;OD) & 8.03-8.02 (m, 1H), 7.59-7.57 (m, 1H),
6.86-6.44 (m, 2H), 6.30-5.97 (m, 2H), 5.80-5.58 (m, 1H), 5.45-5.43 (m,
1), 5.18(m, 1H), 4.39-4.04 (m, 4H), 3.89-3.44 (m, 4H), 2.23-2.20 (m,
1H), 2.03-1.97 (m, 1H)

H

N
H
o

AAld 31 1-((3R,49)-4-FEF 2 2-3-((2-((4-E &) =¥ d ) o}r X )-
-9 82(2,3-d]9 9 8-4-9) S A) A I U-1-Y) T2 Z-2-¢1-1-2 9]

A= ,
E
o) oj\/)\l N

47 AA 28011*1 1-o] 9-1H-5] 2t Z-4-0}7l il 4-EF2)eopdd
£ AT RS A, A7) BN 28 FIS TAL S A
35S 10.0 mg(F&: 34.80)2 F583.
1H NMR (500 MHz, CDsOD) & 7.56-7.54 (m, 1H), 6.93-6.92 (m, 2H),
40
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6.87-6.42 (m, 2H), 6.31-5.97 (m, 2H), 5.79-5.52 (m, 1H), 5.45-5.42 (m,
), 5.12-5.01 (m, 1H), 4.36-3.93 (m, 1H), 3.83-3.81 (m, 5H), 3.75-
3.55 (m, 3H), 3.07-3.06 (m, 4H), 2.23-2.18 (m, 1H), 1.98-1.93 (m, 1H)

5 ANel 320 1-((R,49)4-EF22-3-((2-((3- Qo] 24 0] 0} -5~
Q) o}w] e )-7H- B 2 [2,3-4191 2} 1| W-4-2) $A)) 3 A 2 W-1- Q) T2 -2
A-1-29) A=

H N
&7 AAd 2894 1-dE-1H-dgE4-obd Al 3-
10 dlgolasolotE-5-otvlE AMGg AL A, A7l AAd 28%
YT FAL Fs BA AFE 11.2 mg(FE: 45.1%)S F55T.
1H MR (500 MHz, CDOD) & 6.99-6.98 (m, 1H), 6.87-6.44 (m, 2H),
6.38-6.36 (m, 1H), 6.22-5.96 (m, 1H), 5.78-5.70 (m, 1H), 5.56-5.41 (m,
1H), 5.24-5.07 (m, 1H), 4.26-4.23 (m, 1H), 3.95-3.77 (m, 2H), 3.73-
15  3.46 (m, 1H), 2.34 (s, 3H), 2.26-2.22 (m, 1H), 2.07-2.05 (m, 1H)

AN 33 1-((3R,49)-4-ZF 2 2-3-((2-((1-(H| Eg}3to) = =-2H-
] 2-4-4)-1H-9) 2F~4-) obv ke )-TH-H E 2 [2,3-d ] B ] -4~

A)SANAHHH-1-Y) T 2 X -2-9-1-29] zﬂ
F

o) Nj]/\
o N\;\ )'\)I>
O, H N ﬁ
d7] Al 28004 1-dE-1H-Te}E-4-o17] Al 1-(HEG3| =2~
2H-3] P-4-U)-1H-H ZE-4-017 S ALRT RS Az, A7) AAY
287 FYE IAHE T3ty EA SFE 13.0 mg(FE: 46.2%)

F=39.

20

41
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1H NMR (500 MHz, CDsOD) & 8.06-8.05 (m, 1H), 7.60-7.59 (m, 1H),
6.87-6.45 (m, 2H), 6.30-5.98 (m, 2H), 5.79-5.42 (m, 2H), 5.19-5.02 (m,
1H), 4.37-4.31 (m, 1H), 4.16-3.67 (m, 5H), 3.57-3.50 (m, 3H), 2.24-
2.17 (m, 1H), 2.11-1.96 (m, 5H).

5
AN 34:  1-((3R,45)-3-((2-(H=[d]#}o] o} F-6-Y o} ] i )-TH-
Y E2(2,3-d]19 1 d-4-9) A )-4-EF 29 W U-1-Y) T2 X -2-9]-1-
29 Az
F
JGN
e \[(\
N (o]
ags
N)\
, H
10 7] ANl 28004 1-o] B-1H-3 2E-4-obl Al WZ[d]#ho]ohE-

6-ollS AMER R& AYsta, 7] Aol 287 FUYH FAHE FHYs}o
EA H3HE 10.3 mg(FE&: 3B.10S S5
1H NMR (500 MHz, CD;OD) & 7.92-7.90 (m, 1H), 7.67-7.64 (m, 1H),
6.95-6.94 (m,1H), 6.88-6.64 (m, 1H), 6.36-6.33 (m, 1H), 6.25-5.95 (m,
15 1H), 5.81-5.61 (m, 1H), 5.51-5.33 (m, 1H), 5.22-5.06 (m, 1H), 4.39-
4.16 (m, 1H), 3.97-3.51 (m, 5H), 2.25-2.17 (m, 1H), 2.01-1.94 (m, 1H)

AAd 35 1-((3R,49)-3-((2-((1-#o]| 22 X = Y- 1H-¥] =4~
A)opr| e )-TH-H E2[2,3-d] 9 v D-4-Y) 2 A )-4-ZEF 0 2y ¥ Fd-1-

20 9H)Z=x-2-9-1-29 Az
F

q O:O\l\n/\
N
A
H H
A7) AAC 28904 1-og--d @ E 4ok gl 1-
Ao S 2 L2 Y-1H-9] gE-4-0}71 8 ALE3 AL AYst, A7) AA 4

283 FYs FAHL FYPIY FA FFE 15.0 mg(FE: VAN S
42
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F=3h9l.

IH NMR (500 MHz, CDsOD) & 8.02 (s, 1H), 7.54-7.53 (m, 1H),
6.87-6.45 (m, 2H), 6.30-5.99 (m, 2H), 5.79-5.56 (m, 1H), 5.47-5.33 (m,
1H), 5.20-5.03 (m, 1H), 4.36-4.13 (m, 1H), 3.98-3.53 (m, 4H), 2.23-
2.15 (m, 1H), 2.01-1.99 (m, 1H), 1.42-1.23 (m, 4H)

AAd 360 1-((3S,R)-4-FF 2 2-3-((2-((1-( H gl D4~ )-1H-
W2 E-4-9)ohm] = )-7H-3 £ 2 [2,3-d]15 ] U] D-4-) S A o 2 - 1-
dz2Z-2-4 -%—4 Az

2, en

27| 1) HE-RY  4-(4-((4-(((35,4R)-1-0}T L 2 Y4~
EF 2299 d-3-A)SA))-TH-2 2 [2,3-d] 9 & V] 2-2-g ) o}w] 3 )-1H-~
HgE-1-4)9 ¥ d-1-7l2 B g ol E9 Az

7] AA 2894 1-8-1H-3 gE-4-017 4l HE-RE 4-(4-
opn| =-1H-¥ #E-1-Y)F H g D-1-7tEH5AHo|EE, HE-RE (3R,49)-
-EF 2 2-3-3to| EEAI T HEd-1-7t2 54 o E Yl . HE-FE
(85,4R)-4-FF R Z-3-3lo| =EA|H A g U-1-7t 2 XM H | EE A1 43 AL
Aesta, 471 AAld 283 T AL TP BA IFE 424.8
mg(F&: 47.8%)& F53I5}.

1H NMMR (500 MHz, CDsOD) & 8.02 (s, 1H), 7.59-7.57 (m, 1H),
6.85-6.40 (m, 2H), 6.30-5.97 (m, 2H), 5.80-5.33 (m, 2H), 5.20-4.94 (m,
1H), 4.38-4.04 (m, 4H), 4.00-3.47 (m, 3H), 3.00-2.80 (m, 2H), 2.28-
2.15 (m, 1H), 2.10-2.00 (m, 3H), 1.90-1.80 (m, 2H), 1.46 (m, 9H)

9A 2)  1-((3S,4R)4-Z2 0 2-3-((2-((1-(F 9 g ¥-4-9 )-1H-
¥ gE-4-9) o} & )-7TH-3 E 2 [2,3-d] ¥ ) v) P-4~ )2 A I 3 g P -1-
AT I-9-f-1-29] A%

43
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HE-28"  4-(4-((4-(((35,4R)-1-0}AY 2 Y-4-Z2 ¢ = 5] ¥ 2] P-3-
D)SAD-TH-R E2[2,3-d]19 P D-2-9) o} 12 )-1H-T] 2} -1~

)3 W d-1-72 B A g o] E(214.0 mg, 0.4 mmo] ) o]
EYETFLEOAMEAN295.5 uL)E 7tk Fo ALo]x 47k mukslgict,

BEESE 5 Fo ddolAEHolEE g T, Z{HFE JlEtd
T71%5% EEIRT. FAUEEF AYsd A4 T P w3t TA
SI3HE 173.4 mg( : 98.8%)E F53A .

1H NMR (500 MHz, CDsOD) & 8.04 (s, 1H), 7.70-7.45 (m, 1H),
6.95-6.40 (m, 2H), 6.38-6.25 (m, 1H), 6.24-5.95 (m, 1H), 5.80-5.35 (m,
2H), 5.20-5.00 (m, 1H), 4.50-4.40 (m, 1H), 4.35-3.90 (m, 2H), 3.85-
3.60 (m, 2H), 3.58-3.30 (m, 2H), 3.23-3.10 (m, 2H), 2.35-2.15 (m, 4H),
2.08-1.90 (m, 2H)

A¥o] 1: JAK3 £ BIK &40 &4 A Ag

87 AN Azt SFE] distd AP FE(Glo) THE A9
Agdd 24L& Sslo] JAK3 2 BIK Jtoldlo]=e] g A& TAHL
ZA3%c}. '

TFAHOR, JAK3 E BIK 7tojuo]=o) gt M) 4 =AHL JAK3
Flollel=  olAjo] - 71 (Promega, V9441) ¥ BIK Folulo]= ojAlo]
7) E (Promega, Vo071) & A3 3, I 2 v 7}AH(Promega) 2 F-€
THSRS. AEF AHA A3 JAK3 F BKE 1 x Frolulo]= whg

3 (JAK3: 40 mM Tris-Cl, pH 7.5, 20 mM MgCls, 0.1 mg/mL BSA 2 50 uM
DIT / BTK: 40 mM Tris-Cl, pH 7.5, 20 mM MgCl,, 0.1 mg/mL BSA, 2 mM
MoCl; 3 50 oM DIT)OZE M m(JAKS: W% F HF %X 4 ng / BIK:
e F HF FE 8 ng) 96 4 ZHolE HileH. UM Az
AAd e e HFHOZ 1% DUSO =€ Wo] FHA AFstgod, £ 25

uLe] WrEE F ATP(JAK3: HZF X 5uM / BTK: HF %% 10 ) € 0.2
ug/ul® Poly(Glu4,Tyrl) peptide(JAK3 2 BIK HZ ¥ %)E &§83= 712
ZHLS 96 4 FTEoEd HugozM, TaAH e AR
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A g AHE(B0T) ¥, FF5F RIS G 25 ul)e] AP
2(Gl0)E H7eka, A9 408 T F& A (30C)sP . o] A,
Zholvlo]l2 H&E A% B 50 uw)E H Ekm, A2A 308 B
T2 A (30T)ATE. AP ZFE(Glo) Flolulo]= olxjo] FIE AwAd
2t 518k dAHd s stovlo|2 4L HAstm, B dHd me
e Al E4E& AT 4 FFEY Ay By
Alol2 24T E A& o]fFgon, ICp #e Al2rEE(SigmaPlot)
AZEold] o8 Adsgen, 47 ARE sy E 1o JE.

%, ¥AE Y8k, Tofacitinib 2 Ibrutinib® e WHoz
e .

(% 11

A A o JAK3 ICs BTK ICs A A4 JAK3 ICs BTK ICs
s (nM) (M) HE (nM) (nM)
1 0.3 2.4 21 0.2 1.5
2 0.3 2.5 22 0.4 3.6
3 0.3 2.5 23 0.7 , 11.6
4 0.4 4.2 24 - 5.9 ~ 400
5 0.2 1.5 25 0.2 1.2
6 0.2 1.5 26 0.2 2.0
7 0.2 1.3 27 2.0 2.5
8 0.2 1.4 28 15.5 > 400
9 0.3 2.1 29 151.7 > 400
10 0.4 2.8 30 0.3 2.4
11 0.3 2.5 31 205.9 No activity
12 0.2 1.3 32 83.6 > 400
13 0.3 1.1 33 9.0 > 80
14 0.2 1.0 34 > 80 > 400
15 0.7 5.9 35 51.9 -
16 0.6 5.9 36 0.8 -
17 0.7 8.6 | Tofacitinib 3.5
18 0.7 7.0 Ibrutinib 0.7
19 0.4 3.4
20 0.4 4.5

Aol 2: JAK3-Mediated Cell Assay (HT-2/IL-2 Assay)

B7) AA A AR giFEe] tiste] HT-2 A EolA [L-2 23|
9std RFEHE STATS Qatstel AFAY EHS Fdto ME5FA 9
JAK3 Ftollo|zol W&t A3} BHE ZANAY. FAHOT SUTS AAbsh
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£4]& HIRF® phospho-STAT5(Tyr694) ojAlo] 7)E(Cisbio, 64ATSPEG)E
ARREFR I, AJ2HFo] Q AH(Cisbio)ERE FYUSATH.. HI-2 AEE
AT Qe wiANA 2417 Bk vt WYE HT-2 AEE 96-
well Edo]Eo] 2.5%10° cells/well®] WEJ} HESE 50 ul® B335},

N Az AN HFABE HEHOT (.35 DUSO LA HEE

Azskd, HI-2 AEel 30%¥ B Asgd. 3FE Azl T IL28
HFHo=Z 20 ng/mlY FEJ HEE AFsA, HI-2 MXd 108 ZoF
AL AU, ololA lysis WTE 302 T AYsted ATE Y
HIRF® phospho-STAT5 ojAle] 7|E AmAje] wal STATS QUAkst AEE
SAsta, € 2o we SFEe As AL ARG, 24 FF¢E
2% #Ne  molazadEe 948 ol43yed, I0n  @e
Al 2vhE 2 (SigmaPlot) 2Z E oo &) A= YTt

[E 2]

AAo] HE JAK3 Cell ICs (nM)

67.4

115.2

1
4
5 101.0
9 72.3

96.0

11
25 32.3
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