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E @S BTK(Bruton's Tyrosince Kinase) AINAZA $83)
Agk S ZALo| 8ol 2 o] E X et oFst A B B3 Ao},
[v) 78 71&]

ITK(Interleukin-2 Tyrosine Kinase)®} BTK(Bruton's Tyrosince

¢

Kinase)= Tec(tyrosine kinase expressed in hepatocellular carcinoma),
RLK(Resting Lymphocyte Kinase) = BMX(Bone-Marrow tyrosine kinase gene
on chromosome X)¢ 7 TEC AlEe FEAE 7IXA g EHEA
TlvotAlel dFos g HY v Zggn.

ITK= TAIZER olyet NK At mastAEolA wd=HY, IL-2,
IL-4, IL-5, IL-10, IL-13 R IL-173} 2L T2 Alo]E 7l ALt 2
T- M S F23F 988 dt}(Schaeffer et al. Nat. Immune 2001,2,
1183; Fowell et al. Immunity, 1999, 11, 399). T A¥E TCR AZ A2
ot 43t HY 43" THAEZE EF4 AllEF A, B Al 2
MAZAE 45 AlA RAY 2 AVMEY S fdeoh(Sahu N, et
al. Curr Top Med Chem. 2009, 9, 690). 7|&ol= TAIEY} Thl AEZ
24355 0o] RA F&o] fEEHE AoZ gEz oy FHIZo| Thl Ax®st
olyz} Thl7/Treg7} RAS ¥o =z ALHATT BIHQUH] Leipe J. et
al. Arthritis Rheum. 2010, 62, 2876). E& ITK: 7]&d] HA F
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WA 4E BHASE Jdd At o RA ASAR Jdd Atelle
%1t (Lo H. Y Expert Opin Ther Pat. 2010, 20, 459). 3}x%F HFZ ITK-/-
ot 28 T8kl Th17s Treg MEE 2L Zdste Aol EuHo RA
A8 gAeE 283 eAS 7R A (Gomez—Rodriguez J. et al. J.

Exp. Med. 2014, 211, 529).

ITK A 3|A] PRN694S ©]-&% AFolA, RA 289 dEH 454
A]’O]Eﬂ'(ﬂ(ﬂ TNF_(I7]‘ Z:]’_/J‘_—B'}E- 03_—?— %o] E_]—_I_Qo-] ITK Zigﬁ_g_ %6‘]—&1

Th17 2¥de =HEstd RA AFBAZ /T 7Hs8S AT + AN (Zhong

Y. ey al. THE JOURNAL OF BIOLOGICAL CHEMISTRY 2015, 290, 5960).

BIKE =7] B-Alxo d2ewt ozt &g B-AE 243
AzdE 2 ALY ZEAZA Jsdd. A7) BAEe FLAA
M XZ(antigen-presenting cell)2] FEWHo] Eol A& FYL
A & (B cell receptor; BCR)ol &l AZ7F AEHn AH&5e 34
g MER EAdstEd. agy, BRel 93 vlAAAHA Az AL

HlAdAQ B-AE 54 2 Wty AUtAY gA4E oblaAl =,

AR BAT] FAolM, Bl AWIE A$ BR 9@ A%
Agol Awd 4 Ak old) wWe}, BXe] sl B-AT W 2% F4e
A9 5 Qol, BIK AsAe Age B-AE ol A9 Az AP

#48 329 5 Ao

B-AE 9z ZAWy #FHE F e UE AXEJ
gaM= TdEE F v 4 dE, BKE ITF AEAAA Fe-#ut
NEZAEY T8 FA HES=Z, vl7r M E(mast cell)d] 2js] w&@ACt.
TAHLE BK-ZY TF F=E v AEE &4d I3 /==
g3ds dehfo], BIK A9 AHi:s gd=2r] 2 HAdg Ze
HaEstAd B AE wgE Xsste d f8F Aoz dEA
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2 tH(Iwaki et al. J. Biol. Chem. 2005 280:40261). I3+, BTK &4 o]
e XA &3pe] @ FE 259 A== INF &3 B4do] £01E59], BIK
AsfAo o N g3 = EFE AT T dgol EHA
2T (Horwood et al. J. Exp. Med. 197:1603, 2003 #Z).

dA BIK 2 ITKE olF Asfiste E2=Z 7/idd Alde gley, BIK
A AZA, W02008/0392182 4-olv] = &tEZ [3,4-d]H v dF g
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X 2 XE BF CHOlAW;

X1 2 X, ¥ 3y CFolx, ©d& 3y CHolAY: =
X; 2 X, ¥ ahvhE Nola, & shubE CHolth.

Bo n A A=

X1 2 Xov EF CHolAY

HtEAsAE, L2 2, Agd, =5 -0-ot},

BB, ReE Alotx; HE; #d; ddd; EEEn;
ez X3dE SdgAd; dEz XNl FgAEAY; 2-Aotxdd=s
AA2d AHFAY; omezagdz X" FPdxg; 2-vEAqE R
A" FJHZAd; -C0-(ME)E X8 dAueAd; vxFd g y;
e WEE XEg ddggdoeld.

Hhg A 8l =

fr

2%, -0-, -Ni-, =& -N(7€)-o]t}.

HlgH3 3t A=, Re= -CH)CH,Cl, -CH=CH;, -CH=CHCH;, -CH=CHCl, -
C=CH, ¥ -C=(CHs;°|T}.
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71 B 12 BAHEE S3EE, £t o9 dFHo= FIIET

1) 1-(3-((6-((5-vlEE o}&F-2-9)otv| )4~ (F E =W E) F 2 d-
2-G)ohu| ) F A d-1-g) T2 T -2-40-1-2,

2) 1-(3-((6-((5-"IdEotE-2-L)otr o )-4-(EZ T = g) 9 g d-
2-)ohr ) F EEd-1-Y) T2 X -2-4-1-2,

3) 1-(4-((6-((5-mEEo}E-2-Y)olv| ) 4-(ZZ=rE)FH 2 d-
2-¥)otm ) el d-1-Y) T2 X -2-4-1-&,

4) (R)-1-(3-((6-((5-H E g o} F-2- ) o}T] 1= ) -4~
(FEYeve)dgd-2-d)otr o)A g d-1-g) T2 Z-2-4-1-2,

5) ($)-1-(3-((6-((5-H & Eo}F-2-¥) o} .= )4~
(FE=dE)vgd-2-d)otr o)A gd-1-g) T2 2 -2-¢1-1-2,

6) (R)-1-(3-((6-((5-H B B o}&F-2-&) o} .= )-4-
(FEYrvg)vgd-2-d)otr o)A d-1-4) T2 Z-2-4-1-2,

7) (8)-1-(3-((6-((5-Hl & gl o} Z-2- ) o} 7] . )4~
(EEYx=rd)dgd-2-d)otr ) 8 d-1-9) T2 Z-2-4d-1-2,

8) 1-(3-((2-((5-" 2 E] o} &-2-Y) o}m| ;= )-6-
(F2Z2Y=ve)dgnd-4-g)otri ) e d-1-g) T2 Z-2-A-1-2,

9) (E)-1-(3-((2-((5-m @ H o} F-2-¥)o}v] = )-6-
(FEYevE)grd-4-g)otr ) g g d-1-Y) R E-2-¢l-1-L,

10) 1-(3-((6-((5-HEEo}E-2-Y) o} e )-4-(EF =H ) H I~
2-9)ANFEYP-1-Y) T2 T -2-4d-1-2,

11) 1-(4-((6-((5-HEEo}ZF-2-Y)otr| = )-4- (22 =v &) I 2 d-
2-A) AN d-1-Y) T2 Z-2-¢l-1-L,

12) 1-(3-((6-((5-HBHo}&E-2-¢)olr| = )-4-(ZEFY = E) v d-
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13) (R)-1-(3-((6-((5-w & E] o} F-2-Y ) o} ] .= ) -4~
(EE2gxvg)dgd-2-d)oln ) A g d-1-d) R E-2-2-1-2,

14) 1-(3-((6-((5-M 2 E| o}&-2-) o} 1 )~4~(B-F 2] =¥ B) 3 2| D -
2-A)otr| )W EYd-1-Y) F E-2-91-1-2,

15) (8)-1-(3-((6-((5-H| & E] o}Z-2- ) o} | = ) 4~
(EFH=AE)Ad-2-D)SAD)AAHLE-1- D) 22 2 -2--1-2,

16) (R)-1-(3-((6-((5-H EE] o} &-2- ) o} 7] == )~4~
(2 =dad)gd-2-d) A d-1-) T2 Z-2-d-1-2,

17) 1-(3-((4-((5-"I 2B o} F-2-U ) o}m] = )-6-
(FFxrD) v d-2-)otu ) A Hd-1-d) T2 L-2-d-1-,
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(BZgx=ve)Igd-2-Q)otr ) gd-1-2) R E-2-91-1-&,
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(EEF=dg)dgrd-2-)otr o)A EP-1-Y) T2 ZT-2-4-1-2,

25) (R)-1-(3-((4-((5-H B g o}F-2-% ) o} 7] .= ) -6~
(EZg=rg)ggnd-2-gd) ol =) g g d-1-¢) T2 T-2-¢0-1-2,
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27) N-(1-(6-((5-vlEEjo}&-2-d)otr| )4~ (EZ = 2) 3 g d-
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2-2)SeEto| = 2-1H-9 E2[2,3-c]¥ g d-1-) L E-2-2-1-<,

30) 1-(6-((6-((5-Hm@E o}E-2-L) ot )4~ (S 2 =H8) v 2 d-
2-g)olr|i)-2-opAt M 2 [3.3] A eH-2-U ) T2 T-2-¢ll-1-L,

31) (S)-1-(3-((4-((5-HEE o}Z-2-d ) o}v]| =) -6-(HH gl D -1-
dug)sgud-2-d)otr =) g H g d-1-Yg) T2 Z-2-A-1-2,

32) (9)-1-(3-((4-((4-l B = H-1-d) v B )-6-((5-H & E o} F-2-
d)otH ) Feu|d-2-d)or] ) F g d-1-Y) T E T -2-<l-1-2,

33) (8)-1-(3-((4-((1-dE A gl d-4-H)=A])-6-((5-H E E o} Z-2-
ot o) Hd-2-g)otr ) FH g Y-1-d) T2 Z-2-4-1-2,
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dve)FEd-2-g)otv =) F gl d-1-¢) T2 T -2-¢1-1-,

33) (S)-2-((1-°tzd 2 YA ¥ 2 d-3-Y)o}v]| x)-6-((5-H D E] o} =~
2-d)otH|m)olol AV IEEYEY,
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dotrl o)A g d-1-Y) T2 T-2-9-1-2,

49) (9)-1-3-U-(EZY=mE)-6-(5-(EZEF L2 E)EolE-2-
dotr| ) F g d-2-dotH| =) I A 2 d-1-Y) T2 T -2-¢1-1-L,

50) ($)-1-(3-(6-(5-Z 2 2-1H-H &} =-3-Y o} 1] = )4~
(2x=vg)vgd-2-goln ) g g d-1-Y) T2 T -2-9fl-1-2,

51)  (9)-1-(3-(4-(EZY=Hd)-6-(Elo}&-2-golr )3 g -2~
dotr| i) ¥2d-1-d) 22 Z-2-<-1-L,

52) (8)-1-(3-(3-2F L 2-6-(5-H BBl o} ZF-2-Y o} r] i )4~
(FE2=dg)vgd-2-dol ) A H 2 d-1-g) T2 T -2-¢1-1-2,

53) (9)-1-(3-4-(EZg = g)-6-(F e d-2-do}r] ) ] g -2-
dotul )2 d-1-d) T2 Z2-2-9-1-&, &

54) (S)-1-(3-(4-(EZ = E)-6-(F g ud-2-Lo}lv] )3 g -2~
dotrl ) Tsg]d-1-Yg) T2 2 -2-91-1-L.

I, 2 22 A7) ey 12 FAHE SHES 4EHE A7 Cy

14
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354 1]
Ry
.
; |
H A NH; l
cl. _N__cCl
Ny ia cl | N Yap 14 HN | NoYop
X1 2 X, Xy 2 X X1 2 X2
T (step 1-1) T (step 1-2) T
L L L
RZ/ Rz/ R2/
1-1 1-3 1-5
R1 1} R1
b
cl
| o [
—_— HN_ _N_ Y —_— HN N
(step 1-3) A Y (step 1-4) YA
X1f XZ x1fX2
L
Rz/ RZ/L

\-BOC
35*CN—BOC ﬁC N.
5 Z7] wbga 104, A'E , , BOC |
N
NH 2, N %C\M KJ\CNH
BOC BOC o3, A=

BOC

H ’

UeA e A Reld viet 2,

rie

r= ]SUC\NH oy,

’

10 A7) GA 1-1e, A7) 52 1-12 BAEE SFES 47 e
128 BAHT FEE HSAA, A7 Y 1322 BAHE



10

15

20

25

WO 2020/045941 PCT/KR2019/010894

22 AzsE wAolg. 47 wgel ofd AW e AP BIE
s gy &A sl sAse ol W@AStE, A7) wsol 23
2o wWE 97 Fzgelse guiRs Wi A @79 A

sl A Fste Aol wiEHsint

7] B 12e, ) B84 130E EAHE 3uEH )
34 142 EASE SEBL WSAA, 7 B8y 152 EAHE

sa4
ggge Azse wAolth A7) Mee ol A% wgozN, Behw
zulst @7 &4 sol Faste Aol wgA st

A7 @A 13, A7l #E4 152 FEAH=  FIEAA
B35 7](BOC; tert-butyloxycarbonyl protecting group)E AAAA, 7]
siska] 1602 FAHE IFES AR DAY, Fr] wge

23718 AAT & Qe A 2As%NA FPSE Ro] v

a3
314 172 EASE HEBL HAA, 47 #8412 EAGE
Sitge Az wAolt. 47 wee omEs wg

27 sol At Aol wA s,

R, A7) WA 104, 7 A@rle] wmel B3R HEEe

EF, ¥ ¥HE2 A7 g 12 ZAd"He S3’}E F Lo
dEdolx, AZF Cry €Fo] opd 28§38

8
d B9, QA= #7] Wy
47) B2 12 EAYE $8ES A=

[¥H3-24) 2]

16
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Ci

N

Xy 2 Xa

\L

5 122 FIA]Q

2}
Azste @A,

@7 A o] %
97 gzeolse
Aol uhgA st

W Clu_N__Y.
12 YOS A
—_— X1.2 X

(step 2-1) /];
~

HN Y Y H N Y\A'
1] I T
j (step 2-4) Xj X

Ry
2-5 26

2014, Z+ A&7}l Wi A

PCT/KR2019/010894

R,—H
Cl _N__Y
2.3 Noar
OYA
—_— Xy 2 Xp
(step 2-2) );
Ry N0
24
Ry

¢ s HIEI NeY~a
—— YT
(step 2-5) j 2
Ry
1 (L=CH,)

g oA A% uhst 2o,

-1&, 7] By 2-12 FAIHE AETS 7] Sy
s W AA, A7) #4222 BAHE 3E=Ee
3t Hed AE 2HE S9d

10
471 @A 2-2%, A7) 84 222 BAEHE SgEY 37 3
2-302 FEANHE SFES SAA, A7 F 242 TAFHE
sdEs Axste GAlolth. 7] w3E olu=3 wrgo g, ojm=3}
Ak EA] st A FPete Ao vpEA sttt
15
A7) @A 2-3&, A7) 338 2-47 BAHE SEEDH ) A
142 EAHE FFES HSAA, 37 34 252 BAHE JEES
Azste @At Ay WEE oyl A3 wgozA, ZEE Zug
A7) EA stel st Aol whEF s}
20

2-4=, A7 FHEY 2-52 EAHE  FEEA
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EARE BPEL Axs: wAoln. Yyl wge A 2ad HolA

&71 @A 2-5%, A7) e 2602 FAHE FFEHR AV
a4 1-72 FAEHE FFES HSAA, A7 sy 12 ZAHE
FFEE Azxse DAt A7) wgL olm=d wbgozA, A9
EA el FPste Aol wiFAT},

EH, 47 wgA 204, 7 ABr)el W ISz wsa:

eI BE7E o]BA7lE whgo] F7HE U,

3o

=g, 2 wwe 4] ey 12 BAHE $FBAA AT G

4 Fg3Ee, A7 W 19 dA 1-1eA A gk 1-2m

FAHE 3BE U HAR EASE SPES AEE AL A

47) wrga 19 @A 1-1 2 wA 129 $9E PEe AL Az
% 9

4 7 erlY Az PEe I AAdA 2ok FARY
A

= b
FHoz Hghsd G, FHE, §UHE E: ol4AE AEYEoE
SHe ITK 2 BIK A8l 8o 498 7t ¥ A% E:= o) Aeo
oA EE A2g GEE 2B AFT
o 47 Ak WY AR FelEx BAY, BN TR @R,
aobyl WwW, Ad, olEZEFUYG, WA @AAd, 9% FAA



PCT/KR2019/010894

WO 2020/045941

’

IEXHY

H A A

A FA| 2, ol AEA]

R

el
e

K-
Nlo

W

B

R

H

2

A

B

of
B

—

ou] sl
IAFHAY

=
=

39
A7t

o o=
L. -

9

”;‘(]?L”E’

ot

g o

4

=
—

ay

ZRE

J

X
__o_l
ol

r5)

B

ol
oy

)
N

wI
;O_l
or
o)
o

ik

o] 2]

foid
=

3}

[}

HIZZT Fol FEE A

20

o
)

Zgdv g zHo]

3T

olo] A

al
=

o
4

]

o)
‘mo
2

)

__OL
5

™
i

P
T

Sl &A1

e

-
-

;3

19



10

15

20

25

WO 2020/045941 PCT/KR2019/010894

;g_l,:_
AAsA 482 £ Ao, o=y, sEAg adE A, B Eygo
SIEES 19 0.0001 WA 100 mg/kg(AF), vFEAsHAIE 0.001 WA 100

mg/kg(HF) L

=
E= H4TE 428 B9 542 5 o

Fo e met, 47 g 2SS B dHe 33EL 0.001
A

U=z 99 2%, vl R AE 0.01 WX 60 2% 58 &= Qo).

H g X Fod

&2 F ded, A& 29, A7, AF =& FAW, 5, 93, AFY
et & ¥ 8P (intracerebroventricular) FAF 93 Fojd & Ao}
(2o 53]

2 g3 B84 12 EAHE 5%E, ol ostHez He

sd @, £3E, SURE EE AL, A7t By A EE P

289 d == X5 F&sHA A2+ U,
(2o AAE A% F=]

ofst, 7] AAldl st E BFFS oS FAEA dHstazt
ok &, 3] AAldes 2 Z2HE CdAE] AT Ad B, 2 2
HA7E o] ETO R A EHE AL ol

A A o 1: 1-(3-((6-((5-v € Bl o}Z-2-Y)o}H| == )-4-

(EFF =) d-2-d)ob| o)W F 2 d-1-Y) T2 Z-2-40-1-2 9] A=
2 1-1: 2,6-H 222N d-4-A)(EEIm)E2 A=

20
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Cl N__CI

]

Z

(N"So

(o}

2,6-tj 222 0]AY IR AH(10.0 g, 1.0 eQ) &
O d 2509 =(100.0 mb)ol &3l F, 1,1-7tRddolmtE(1.0 g,
1.2 eq)E 7Fith. A& 7h& ShellA 1A17F A2(25 ~ 30 C)mwrdk &
EZA(5.4 nl, 1.2 eQ)& 7I3tL 2A17F §Y 2EoA uwste w3&
HAANZAY. A€ oA H I E(200.0 mL)$} £(200.0 mL)E 7}stq FE3}
& g olAEIo]E(200.0 nl)E olgdlA 33 AFEFs|. o
O E| O] EFL FFFAUEFIANA Az og, AL FFAC.
dojd  FAME HFE FRuEafv(dEcAHelE:di = 1:5)2
AAst] A 3EE(13.0 g, 93.0 HE FE3UT.

WA 12 4-((2,6-0 2229 PB4 D)ADESAY Az

@A 1-194 F5& F7HA(10.0 g, 1.0 eq)E HF229&H(100.0
mb)o §81d &, d4 kA SolM 0 WA 10 T 2 BZ4EUT. I B3-
HEZsto] =2 F(115.0 mL, 3.0 eq)S HA3] HAUIsIATh. ALo)A 12
gt W3S HAAZAY. WAL 0~ 10 T 2 JAFE £, 6N-
MNES(256.0 mL, 20.0 eq)AA3] A7 ¥, 2L 2ToA 1A7H
Ekgith IN-FASIHEE T89E o]8ste] pH 9 WX pH 12 2
d ¥, UERREvgoz 23 FEIHQTY. dFEZERA9SSTS Eshd

TRAUEFEAA A2 05, A sF3%00. 2o g F2H
AzvtEd Y (A LolAHo|E: &AL = 11 1DE FAS BA HFEB.1 g,

T 9.0 9L FE39T.

>

R
=
29
T
o

RILA

¢

22
A
oto

o A VI TR 7
mglir

21
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g4 1-3:  tert-3¥ 3-((-FERE4-(EZFrvE)Igd-2-
d)otv ) H B d-1-F1 5 A F o] EL Ax

?ka

P

&

5 A 12014 $E5& FA(1.0 g, 1.0 eq)ol 1,4-tHo]2AH(10.0
mb) S Zhsted &aid &, Egx(oAddoyE)H &5 (0)(465.8 mg,
0.2 eq), JIAEXA(1.5 g, 0.4 e)E FY3IATG. tert-¥d 3-
obv| =¥ ¥ g Q-1-7t2 B A o] E(780.0 o, 1.0 eq)¥ 7+ F,
HAUEE(3 g, 3.0 e FUF F, 1L2AT FHIY W3S

10 YAAATH. 30T o3tz Wza F 0
m)E 7t ¥, FEYSGT. oot HES S
Az o, Al 5. dojx ZALE 244
AZtEa I (Lot H o E:
mg, & 54.1 5)E F53%}.

15

94 14 tert-%¥  3-((6-((5-vlEE o} F-2-Y) o} = )-4-

(EEgxvE)vgd-2-Y)olv ) g d-1-FlE A o] Ee A=

@A 1-39)A =3 F7H4) 730.0 mg, 1.0 eq)S 1,4-tho]LAH(14.0
20 mL)el]l &3i5tH . ZetEolAlH©lE(40.0 mg, 0.1 eq), ™EA(204.7 mg,
22
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0.2 eq), 5-d&Mlo]ol=-2-0}71(203.6 mg, 1.0 eq), AlE7FRWO|E(1.7 g,
3.0 eQ)E 2 J1Eh. wlolaE Yol wHET|dlA 150 T, 30%
A Z T ol”olME0]E(10.0 ml), =(10.0 mL)E 73 F, A"
IAE AFHste] FA FIFE(424.9 mg, T& 65.4 92 F53%T. 30T
5 olgz yzd ¥, £(15.0 mb)& 011%0MIE1]°]E(15.0 mL)E 7hek %,

FEsT. dHolAHEFLS FFFMUEFENAA ARF} 9L,
74 5F3UY. ol e AY I =vulE Y (EA 100%) 2 A A 5o
EA 3E(564.0 mg, & 65.0 HE F5AUT.

10 974 1-5: N-(5-vl2E]o}Z-2-Y)-4-(EEF =d 8 )-N-(F H g a-3-

) d-2,6-t]opal o] A=

—~(

NS

NN
I = NH
=

N

HN

(o]

gA 14dA F5EF FIHA(500.0 mg, 1.0 ed)=

To] 228 (10.0 nl)ol 1 ¥, 010 T = 4WZssic

15 EYZRZAYIAE=(1.6 ml, 20.0 eq)2 HA3] AHJg T, 1A B
WEEEQITH, ION-FAIUES 89S o]83l9 pH9-12 B A T,
Fd TolFRRAuFe FFIMUEEHNAN Az oL, ¢
EE3GT. ol Aol o dolE| A0 E(10.0 mL)E J}Ele 308 B¢
A AEANZAY. 2RL e ¥, Axd9 EA IFE(357.5 ng.

9

Z
20 F&

A 1-6: 1-(3-((6-((5- € El o}F-2-Y ) o} 7| = )4~
EZFxvd)ddd-2-) ol ) F g d-1-Yg) T2 X 2-q-1-2 9] A=z

23
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@A 1594 5

Bl Egsto| = 2 F (7.0 mL)ol

UEE(226.8 mg, 3.0 eq) S 7}

5 ZEFHo|=(73.1 w. 1.0 eq )E A3 Hulgk F, 302 F ZLwHsto

& SAAH . to|Z2z 2oz Fegs =,

FFFIUEERAA Axstn A sFAT. 24 A ZE

AREIYI (G| E2E2A eSS = 15:DE AHASY  EA
33HE(318.0 mg, & 80.0%)2 F53H3tt.

10 1H NMR(500 MHz, DMSO): 10.5(s, 1H), 6.94(s, 1H), 6.86-6.80(q,
1H), 6.50-6.49(d, 1H), 6.10-6.07(d, 1H), 6.04(s, 1H), 5.94(s, 1H),
5.66-5.64(d, 1H), 4.38-4.36(m, 1H), 4.18-4.16(m, 1H), 4.08-4.06(m, 1H),
3.55(m, 4H), 3.21(s, 3H), 2.88-2.83(m, 2H), 2.32(m, 4H), 2.28(s, 3H),
2.03(m, 2H), 1.30(m, 2H)

Z7FA1(350.0  mg, 1.0 eq)=
2(7.0 mL)E 7}stn FgAk

rot oo o
o)
(o
o

15
A Ao 2: 1-(3-((6-((5-HE E o} &F-2-Y ) o}u| ;= )4~
(EEF v d-2-d) ol ) F S d-1-Y) T2 I-2-9q-1-29] AR

AAle 19 2A 131X tert-F8  3-olux=dFgd-1-
24
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s

SeEAdolE gyl tert-3E  3-olulwmBE-1-7t2 B0 E

AL AL AYstar, A 19 F98 WHo=z BA 33¥=(15.0 mg.

0

IH NMR(500 MHz, DMSO): 10.58-10.57(m, 1H), 6.94(s, 1H), 6.83-

5 6.75(m, 1H), 6.63-6.48(m, 1H), 6.14-6.10(m, 1H), 6.08(s, 1H), 5.99-
5.98(m, 1H), 5.67-5.59(m, 1H), 4.65-4.50(m, 1H), 3.99-3.97(m, 0.5H),
3.70-3.66(m, 1.5H), 3.55(m, 4H), 3.48(m, 1H), 3.35(m, 1H), 3.22(s, 2H),
2.34-2.32(m, 4H), 2.26-2.24(d, 3H), 2.25(m, 1H), 1.95-1.85(m, 1H)

10 AA 4 3: 1-(4-((6-((5-H 2 E] o} F-2-Y) o} ¥ == )4~
EEfxrE)9gd-2-g)otr| =) Hgd-1-d) T2 Z-2-4-1-29] A=

6oy
O‘/\\)N (o]

AAd 19 @A 1-390A tert-FE  3-olmik=dsFd-1-

2 EAHOE  dAl  tert-FE  4-olu| x| d-1-Ft2 E LYol ESE

15 A8 AE A9sta, AAd 17 593 HEez Z4 33E(8.0 mg.

53.0%)& FT533ith.

1H NMR(500 MHz, DMSO): 10.54(s, 1H), 6.94(s, 1H), 6.93-6.83(m,

1H), 6.51-6.49(d, 1H), 6.10(d, 1H), 6.07(s, 1H), 5.94(s, 1H), 5.66-

5.64(d, 1H), 4.38-4.36(m, 1H), 4.16(m, 1H), 4.08-4.02(m, 1H), 3.56(m,

20 4H), 3.21(s, 2H), 2.85(m, 1H), 2.61(m, 1H), 2.34-2.33(m, 4H), 2.28(s,
3H), 2.0(m, 2H), 1.30-1.21(m, 2H)

AA o 4: (R)-1-(3-((6-((5-H| 2 Bl o} F-2-9) o} 7] 1= ) -4~
EEYxH )Y d-2-9) o] ) AP d-1-G) T2 X -2--1-29 A=
25
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Y H ?
'$

AAldl 19 @A 1-39A4  tert-F¥E 3-olr| =¥ d-1-
Ft2E A olE Al tert-FE (R)-3-olu|:=HHgd-1-7tEFAHEE
AbEEE AL AQsta, AAd 13 FUF oz FA 33FE(10.0 mg.

1H NMR(500 MHz, DMSO): 10.55-10.50(m, 1H), 6.91-6.90(m, 1H),

6.90-6.78(m, 0.5H), 6.47-6.56(m, 1.5H), 6.06-5.96(m, 3H), 5.65-5.67(m,

0.5H), 5.42-5.40(m, 0.5H), 4.42-4.40(m, 0.5H), 4.10-4.0(m, 1H), 3.90-

3.87(m, 1.5H), 3.56(m, 4H), 3.20(s, 2H), 3.14-3.10(m, 1H), 2.68-2.63(m,

10 0.5H), 2.32(m, 4H), 2.19(s, 3H), 1.90-2.0(m, 1H), 1.80(m, 1H), 1.50-
1.40(m, 2.5H)

A 9 5: (8)-1-(3-((6-((5-H| 2 B} o} F-2-Y ) o} 7| = )-4-
(E2F=r ) gd-2-d)or ) D-1-) T2 Z-2-0-1-29] A=

N:—S
Y H 0
HN IN\ N.. N/U\y
\SJ
(N
15 o

ANd 19 v 1304 tert-3®  3-olulxd s U-1-
H2uAddoe dA tert-$d (9)-3-olrldded-1-7t2B Ao EE

AHEE RAe A9stn, dAd 13 L8 e ¥4 332 (13.0 mg.

26
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1H NMR(500 MHz, DMSO): 10.57(m, 1H), 6.91-6.90(m, 1H), 6.80-

6.85(m, 0.5H), 6.70-6.40(m, 1.5H), 6.10-5.96(m, 3H), 5.65-5.63(d,

0.5H), 5.42-5.40(d, 0.5H), 4.42-4.40(m, 0.5H), 4.10-4.0(m, 1H), 3.90-

3.87(m, 1.5H), 3.56(m, 4H), 3.20(s, 2H), 3.14-3.10(m, 1H), 2.68-2.63(m,

5 0.5H), 2.32(m, 4H), 2.19(s, 3H), 1.90-2.0(m, 1H), 1.80(m, 1H), 1.50-
1.40(m, 2.5H)

AA 4] 6: (R)-1-(3-((6-((5-7 & E] o} Z-2-Y ) o} 7] 2= )4~
(BE2xve)dgd-2-g)olr ) ST d-1-9) T2 IT-2-¢1-1-2 9] A=
ot

Y

HN_ _N 'ﬁ' o
0

o

10 o/
AAd 19 @A 1-30A4  tert-¥E  3-oluxgHFd-1-
Ft2EAHolE gl tert-F8 (R) 3-otv|:=gEd-1-7t2 54 ES

AbES RS AQstn, AAld 17 9e EeE A 33E(10.0 mg.
& 58.0%)S =33t

15 1H NMR(500 MHz, DMSO): 10.7(m, 1H), 6.94(s, 1H), 6.83-6.75(m,
1H), 6.63-6.47(m, 1H), 6.14-6.10(m, 2H), 6.09-3.08(m, 1H), 5.67-5.59(m,
1H), 4.67-4.50(1H), 3.97-3.96(m, 0.5H), 3.70(m, 1.5H), 3.55-3.54(m,
4H), 3.40(m, 1H), 3.38(m ,1H), 3.22(s, 2H), 2.32(m, 4H), 2.26-2.24(d,
3H), 2.20(m, 1H), 1.95-1.80(m, 1H)

20

A A] o 7: (9)-1-(3-((6-((5-H 2 E] o} Z-2- ) o} 7| 1= )4~

(EZdxve)sgd-2-g) o) d E8d-1-9) T2 Z2-A-1-2 9 A=

27
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o
v

H N H 0
N E.\/N’/$
7 /
(\
\/I
AAd 19 @A 1-390A4  tert-FE  3-olu]lxF g d-1-
HEHAHE Al tert-FE (S) 3ot =S L-1-7t2ELHYO|ES
A3 AL AQsta, AAld 13 F93% BHoR EA 3H3E(15.0 mg.
5 ¥ 63.00)% 533
1H NMR(500 MHz, DMSO): 10.7(m, 1H), 6.94(s, 1H), 6.83-6.75(m,
1H), 6.63-6.47(m, 1H), 6.14-6.10(m, 2H), 6.09-3.08(m, 1H), 5.67-5.59(m,
1H), 4.67-4.50(1H), 3.97-3.96(m, 0.5H), 3.70(m, 1.5H), 3.55-3.54(m,
4H), 3.40(m, 1H), 3.38(m ,1H), 3.22(s, 2H), 2.32(m, 4H), 2.26-2.24(d,
10 3H), 2.20(m, 1H), 1.95-1.80(m, 1H)

O
4

AA 4 8: 1-(3-((2-((5-Hg Bl o} ZF-2-¥Y) o} 7] = )-6-
(EE v ) rd-4-g)otH )3 Eed-1-¢) T2 Z-2-d-1-2 9
A=
15 24 8-1: HE 6-((1-(tert-FFAFI2 R )M & D-3-¢)o}v )~
-2 29 ud-4-F1EAGo|EQ A=

H
cl _N_ _N
\“/ = \Cn—Boc
N~
o o

g 24-tE2E229nd-6-Ft5 A E(500 mg, 1.0 eqE
HEZSo| =2 F3(10.0 mL)ol %<1 Fol, HolaZ 2 "olvFl(1.5 eq),

20 tert-H¥ 3-oln:=yETU-1-FtEAHO)E(1.5 eq)E ¥ 80TNA
1Az wRkalgi, wrgo] AW 30T o= ¥4 £(100.0 ml)FH

28
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g2z 29 8(100.0 ml)E 78 F  F=3)
BEEAVEFNNA AZE S, 4% =359
ARvEO g (o EolA ol E&A = 1:1)2 AASH A 3FE(640.

mg, T& 74.00)& TS5t

94 8-2: tert-¥8 3-((2-222-6-(EZI4-Ft2Rd)¥vd-
4-Y)olu ) EE D-1-F1 B A F o] E9 A=

WE/N\QN—BOC

@A 8144 5% HE 6-((l-tert-FFA7t2Rd)FJ -3~
dolr|x)-2-F22Hend-4-7tEAH | E(640.0 mg, 1.0 eqQE
B E st =2 F2(10.0 mL) o =<l i, 1,5,7-
Eg]olAtule]Ale] E2[4,4,019-5-¢1(0.3 eq), =2ZH(1l.2 eqe ¥
60Col A 3A17+  mwkeeith.  wkgo]  SAEYW E(200.0 mL)T
HE229(200.0 )& 7 ¥ FEEY. Byl FHUIFS
FIMGEFFANA 22T g, #E FF35T. 2R wAE ZHY
AZntETO R (dEotAHolEderE = 9 DE AHASY  EA
3131 (470.0 mg, & 63.7%) 2 533

Cl

WA 83 tert-3d 3-((2-((5-"1 L oFF-2-2)o}rl ) -6-(FE V-
4-5+2 B d)v) e 0 Y-4-Q)olr) ) § D-1-H 2 A o] 29 A=

H
\NWE/N\CN—BOC

29
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S4A 82004  FEF  tert-FE  3-((2-EFERE-6-(FHA4-
Zt2Rd)F e d-4-g)olv| =)o EPD-1-7H 52 H 0] E(450.0 mg, 1.0
eq)E 1,4-90]|=24H10.0 ml)ol =<A Fol, ZElFs oA HOIE(0.1 eq),
4,582 (Ui X279 %)-9,9-tvE (0.2 eq), AeE FFEMIE(3.0

5 eq), 2-olu]:-5-uE0}E(1.2 eq)& ¥ wlo]AZPolH HEZ Il A
HESAZTH(160C, 30 min). ®k3o]  AFHW  E(200.0 wl)F
oddolAEo]E(200.0 mL)E 7t F FEFIRT. 2P {UFS
FEFAUEERANA Az g, 2S¢ s53AT. €43 BALE ZE
FzutEadg(dEoldHolE:degs = 912 AASY  EA

10  3E(410.0 mg, T& 76.6%)F TS5t T.

WA 8-4: N-(5-P 1D E o}E-2-2)-6-(2F 2] = Q)-N-(| § V-3
Q)32 Hle-2,4-olobEl o] AZ

=
NN
e
(N

o

4

H

4

15 @A 8-30]A F5F tert-F - 3-((2-((5-w| 2 E]o}Z-2-Y ) o} 1)~
~(EEd-4-7t2 R d)dgrd-4-Y)o}r| )9 &2 d-1-
EAH]E(250.0 mg, 1.0 eq)E EHIEZHSI=2F(10.0 mL)ol =<
o, 0.9M EF-HEHF}I=2LA(5.0 eq)s YW 50ToA 5A7H
wEkskgih. grgAg 0CE ¥74d tg 6N AFE89(5.0 e)S ¥
20 50TelA 12417 mykeqich. oAl HEE RS 0TCE et o 1IN
FAFUEF FE8A902 pH 128 2& H, UFEZ2Z9€(200.0 ml)FH}
£(200.0 mL) < AH-8-3te FZ8t. &4 T715
FHAUEFSAA Az bF B¢ FFst9 EASTFE(40.0 ng,

»

2
Of
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A 8-5: 1-(3-((2-((5-#| € g o} =-2-Y) o} 7] i )-6-
(EEZ2F v ud-4-g) ol ) H Ed-1-Y) T2 Z-2-¢1-1-2 9]
A ZE

N\_S

H\Nr\rN\ H O

DR R
(\N
5 o

Al 8-4olA FEF N-(5-vRE o}E-2-2)-6-(FF 2 =r )N

(FE8d-3-d)F v d-2,4-t}0]o}F1(50.0 mg, 1.0 eq) S

HEgsol =2 F (1.6 mL)F (0.4 mL)ol ¥ Fo, FEAIEEF(3.0

eq), olZYEY ZEFOI=(1.1 eq)S ¥ 0TolA 308 wutatgd
10 ®EZo] ZAHTA E(50.0 ml)F dEolAE|e]E(50.0 mL)E 73
FEaUT. 2EE /5L FERAUEENAA Az o, 2
ST, 9ol FAE AY FErEadd(dEotAH o E:mee

3:DE AAst A HIAE(7.0 mg, T 12.29)& FS53%TH.

'H NMR(500 MHz, CDCl3): 6.95(s, 1H), 6.40-6.46(m, 3H), 6.18(s,

15  1H), 5.69-5.74(m, 1H), 3.91-4.10(m, 1H), 3.76(s, 2H), 3.50-3.75(m, 8H),

2.46-2.56(m, 6H), 2.36(s, 3H)

.

L

AN 9 (B-1-G-((2~((G-NPE o F-2-Q)o}w] )6
(BE2) = D) D v B-4-Q)o}v] =) B2 W-1-Y) F E-2-A-1-2 9] A=

31
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I
.

e

N

0

AAld 8 9 8-5 BAA oladEd ZEfol=E B AREY
FRZHO|EE ARRE AL Al9sta, 2Ad 8% FdF WHoe=
EAGFE(.0 ng, F& 8.55) TS0

1H NMR(500 MHz, CDCls): 6.94-7.00(m, 3H), 6.18(s, 1H), 6.13-
6.16(m, 2H), 4.3(s, 1H), 3.75(s, 2H), 3.61-3.73(m, 8H), 2.56(s, 4H),
2.29-2.36(m, 5H), 1.86-1.91(m, 3H)

A A] o 10: (1-(3-((6-((5-" 2 E] o}F-2-Y) o}H| X )4~
SEx=vE)d-2-)SA) Y EI-1-Y) ZE L-2-A-1-L9 A=
94 10-1:  tert-%¥8 3-((6-FR24-(EZxvd)vId-2-
M)A HEYL-1-FEAFHo|E 9 A=

cl \%N/j/()\CN J(Z _é_
)

OUE X Eolu]=(10.0 ml)ol tert-¥8 3-3=EAXFSgd-1-
FHEAHOIE(2.0 g. 1.0 eq)E &g F, t-HEAZF(1.4 g. 1.5 eq) &
7b8tal 30 B¢t wwsigith. AAld 19 @A 1-240A4 $53 F2HA(2.0
g, 1.0 eqQ)Z 7}8 &, 60~80 T oA 4Az7+r mwretgith. 30T ol8t=
Zgk %, E(40.0 ml)¢ ol"olAHCIE(40.0 ml)E TME  F,
AT, dEolAHESL FEFIAUEFLAAM Az} oS,
ok FF3UT. Aol FALE Z¥ F2vEIHT (oA H o E 8t
1:5)2 At EA4 AFE(1.8 g, & 55.3 HE F53U.

ok

o of

32
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oA 10-2: (1-(3-((6-((5-" @ E] o} Z=-2-Q ) o} 1] 2= )4~
vy d-2-d)SADH ETYL-1-Y) T2 I 2-l-1-2 9] Ax

N. .S
H\Nr N_ O O
® \QN—§
N
S
5 A A 19 =3l A FE53 F7HA] Al GA 10-10]A F53+

I
FHAE A8 AL Az, AAd 17 FIIF wygo=m =EA)
SE{E(13.2 mg, T& 65.5 B2 F53A.
1H NMR(500 MHz, DMSO): 10.18(s, 1H), 6.62(m, 1H), 6.53(s, 1H),
6.04(m, 1H), 5.65(s, 1H), 5.58(m, 1H), 5.20(s, 1H), 4.44(s, 2H),
10 3.99(m, 1H), 3.71(m, 2H), 3.57(m, 4H), 3.50-3.49(m, 2H), 2.42(m, 4H),
2.04(m, 2H)

AA 9 11: 1-(4-((6-((5-"€ ¥ o} F-2-&) o} v| == )4~
259 xrE)YEd-2-D)SA) YA d-1-Y) T2 Z-2-A0-1-29] A=

NS
Y
HN N\ (o]
¥Oy
™y °
15 o
AANd 109 @A 10-1914  tert-HE 3-s|=EAFESFY-1-
FHEAFGCE g4 tert-FE 4-3|=EAHHU-1-FI2EAHEE

AHEE RS AlGlsta, dAld 107 T WHoZ EA FFE(8.5 mg,

& 65.0 )< 539
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1H NMR(500 MHz, DMSO): 10.9(s, 1H), 7.00(s, 1H), 6.86-6.80(m,
1H), 6.53(s, 1H), 6.20(s, 1H), 6.11-6.08(d, 1H), 5.68-5.65(d, 1H),
5.36-5.32(m, 1H), 4.03(m, 1.5H), 3.90(m, 1.5H), 3.50(m, 4H), 3.45(m,
2H), 3.40(s, 2H), 2.34(m, 4H), 2.31(s, 3H), 2.08-2.06(m, 2H), 1.61-

5 1.59(m, 2H)

A A ) 12: 1-(3-((6-((5-" € El o} =-2-Y) o} 7] 2= )4~
(B9 xde)dgd-2-d)S A d-1-g) T2 I -2-9-1-2 9] AX

N S
HN N\ (o] N/U\l
® \Q |
2,
[)
10 ANd 109 @A 101004 tert-2d 3-8 = SalT1-

il
il

FHEAGOIE il tert-FE  3-3|=FAFId-1-Ft2E 4o
AHEE g AYsta, AAd 103 $9¢ $Hoz FA FILE(9.5 ng,
& 63.0 )& TS,
1H NMR(500 MHz, DMSO): 10.994-10.92(m, 1H), 7.00-6.99(m, 1H),
15  6.95-6.85(m, 0.5H), 6.53(s, 1H), 6.60-6.5(m, 0.5H), 6.15-6.13(m, 1H),
6.10-5.96(m, 1H), 5.74(d, 0.5H), 5.43-5.45(d, 0.5H), 5.25-5.15(m, 1H),
4.01-3.95(m, 0.5H), 3.90-3.75(m, 2H), 3.70(m, 0.5H), 3.55(m, 4H),
3.40(s, 2H), 2.34(m, 4H), 2.37-2.20(s, 3H), 2.09-2.04(m, 1.5H), 1.97-
1.78(m, 2.5H), 1.50(m, 1H)
20
AA 4] 13: (R)-1-(3-((6-((5-vI 2 E| o} F-2-¥ ) o}m] 1= )4~
(FE =) Ed-2-g) ol ) H H g d-1-Y) FE-2-Q1-1-29 A=
g4 13-1: (R-N-(-HEEo}E-2-U)4-(EE ) = E)-N-
(92 d-3-9)9 g d-2,6-t]o}71 9 A=
34
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AAd 19 9A 1-39lA  tert-FE  3-olvxdHd-1-
Ft2BddolE Al tert-FE (R)-3-olvx=dHZd-1-7t25HHolEE
AL AE A, AAldl 19 @A 1-3, 14, 159 T4 PHo=R

5 XA s¥E(150.0 mg. T& 75.0%)& TS5t

24 13-2: (R)-1-(3-((6-((5-HE g o} Z-2-Y) o} 7] = )4~
E3Fdxvd)dgd-2-g)olv =) d-1-g) L E-2-91-1-2 9] A=

N..S

Y H 0

HN N N
B "J\

TjJ ‘Q

@

o/

10 2-HEAH21.6 mg. 1.0 eq)S YdEolm|=(1.0 mL)d &3 =, 1-
(B AW oln =)D A ]-1H-1,2,3-Ed o} Z 2 [4,5-b]F A F 3-
SAEAANZEZZEAHOE(97.3 mg. 1.0 eq)e Jstm 308 9
wRkelY. gA 13-19A4 53 F2HA(100.0 mg. 1.0 eq)< 7tstx
Egodoldl(53.5 . 1.5 eq)S 7} F, 1A7F mutstgdo. (1.0

15 mL)3} Aol EH o] E(1.0 ml) = 7}k %, 23R
ol H O EFL FFIAMUEFHNAN AZF TS, 7% FF39).
dolx s AY FZuEdgs(JEz2dehdge = 10012
AAStY A 3FE(64.0 mg, & 55.0 %)= FYT}.

1IH NMR(500 MHz, DMSO): 10.59-10.58(d, 1H), 6.95-6.94(m, 1H),

35
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6.84-6.79(m, 1H), 6.10(m, 1H), 5.99-5.97(m, 1H), 4.57-4.56(m, 1H),
3.85-3.65(m, 2H), 3.55(m, 4H), 3.45-3.35(m, 4H), 3.20(s, 2H), 3.30(m,
4H), 2.26(s, 3H), 2.25-2.15(m, 2H), 2.0(d, 3H)

5 A A 4] 14: 1-(3-((6-((5-H € E] o} =-2-Y ) o} 1] 2= )4~
EEdxvd)dd-2-g)olu )Y Ed-1-9) R E-2-Q1-1-29] A=

g
oo

AA G 139] @A 13-191A4  tert-FE  (R)-3-otu] =T P d-1-
HolE Al tert-FE  3-oluxuEYU-1-Fl2 B AH O EE

LN

ZEA

N

e

A
10 AFR3F AL AlQstar, AAJd 137 T3 WEoE XA 33}E(58.6 mg.
& 50.00)& F53th
IH NMR(500 MHz, CDC13): 7.03(s, 1H), 6.11(s, 1H), 5.96(s, 1H),
4.56-4.54(d, 1H), 4.42-4.40(d, 1H), 3.73-3.71(m, 4H), 3.33(s, 2H),
3.30(m, 1H), 2.93(m, 1H), 2.45(m, 4H), 2.38(s, 3H), 1.47-1.40(m, 1H)
15

A A4 15: (S)-1-(3-((6-((5-"  E] o} Z=-2-Q ) o} 1] = )4~
EEdxvE)dd-2-4)SA) Y d-1-g) T2 T -2-9-1-29] A=

N\ S
HN

S

AAd 109 @A 10-114  tert-F ¥  3-3S|=ESA|IFEYH-1-
36
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Agd A A, AAd 10% 5 PHo
F& 50.00& F5SAT
1H NMR(500 MHz, DMSO): 10.95(m, 1H), 6.99-6.98(m, 1H), 6.75-
5 6.8(m, 0.5H), 6.50(s, 1H), 6.4-6.5(m, 0.5H), 5.74-5.65(d, 1H), 6.45-
6.43(d, 1H), 5.24-5.15(m, 1H), 4.02-4.00(m, 0.5H), 3.82-3.81(m, 2H),
3.78(m, 0.5H), 3.55(m, 4H), 3.50(m, 0.5H), 3.15-3.14(d, 2H),, 2.32(m,
4H), 2.27-2.24(d, 3H), 2.06-1.96(m, 1.5H), 1.78-1.72(m, 2.5H), 1.51(m,
1H)
10
ANd 16 ®-1-G-((6-((-EE oFE-2-Q)o}m] )4
(B2 x=AD)H I D-2-2) A A A G- 1-DTET-5-q1-1-29] A=

~(

N S

Y o]
HN !N/\ OUJKH
'

AAldl 109 @A 10-1°1A4  tert-H 8 3-I=FAAEHU-1-
15 FHEAHNE Al tert-FE (R) 3-3=EAFHPU-1-7t2E AP o|EE
AREE S AlQsta, AAldl 108 U WHoez Al 3FE(15.0 mg.
F& 55.0%)& 533,
1H MMR(500 MHz, DMSO): 10.95(m, 1H), 6.99-6.98(m, 1H), 6.75-
6.85(m, 0.5H), 6.50(s, 1H), 6.4-6.5(m, 0.5H), 5.74-5.65(d, 1H), 6.45-
20  6.43(d, 1H), 5.24-5.15(m, 1H), 4.09-4.00(m, 0.5H), 3.82-3.81(m, 2H),
3.78(m, 0.5H), 3.56(m, 4H), 3.50(m, 0.5H), 3.15-3.14(d, 2H), 2.32(m,
4H), 2.27-2.25(d, 3H), 2.04(m, 1.5H), 1.87-1.72(m, 2.5H), 1.51(m, 1H)

AA 17: 1-(3-((4-((5-H € ¥l o}E-2-Y ) o}v] = )-6-
37
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(BE2=MY)7 2 HW-2-2)obe] )3 9 B-1- D) L2 Z2--1-2 9
Az

1

o
55
5 3

NL S

X

z

~

AAd 89 8-1 @AM tert-FE  3-olnxdEFd-1-
5 FHEAHE Al 3-oln|x-l-tert-FEA-FtE2R IV H DL A&
AL Asta, AAd 8% I HHo=z ITASFFE(10.0 mg, F&
17.5%)& F538%0.
1H NMR(500 MHz, CDCls): 7.25(s, 1H), 6.56-6.65(m, 1H), 6.25-
6.39(m, 2H), 5.53(s, 0.5H), 5.22(s, 0.5H), 4.26(s, 1H), 4.09(s, 1H),
10 3.77(s, 4H), 3.72(s, 0.5H), 3.27-3.37(m, 4.5H), 2.54(s, 4H), 2.40(s,
3H), 2.14(s, 1H), 1.85(s, 1H), 1.66-1.67(m, 2H)

AA 9 18: ($)-1-(3-((6-((5-H 2 B o} F-2-Q) o} v = )4~
(EZF =) d-2-) ot =) 9 H g Dd-1-Y) R E-2-91-1-2 9 A=

~

N S

AAld 13 o @A 13-191A4 tert-¥E (R)-3-olu| = H e d-1-
FFE2EddgolE  dial  (9)-3-olr T gd-1-7t2EA o ES  AEE
AL AQsta, AAld 137 743 HHoz A JFS(12.1 ng. &
68.0%)& TS3HATh
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1H NMR(500 MHz, DMSO): 10.18(s, 1H), 6.53(s, 1H), 5.87(s, 1H),
5.85(s, 1H), 4.44(s, 2H), 3.71-3.47(m, 8H), 2.78(m, 1H), 2.42(m, 4H),
2.30(s, 3H), 1.87-1.58(m, 4H), 1.80(s, 3H)

5 A A] 4] 19: 1-(4-((6-((5-v 2 ] o} £-2-Y ) o} 1] 1= )4~
(BEe D)9 P 9-2-9)ohv] )3 A W-1-Q) F E-2-91-1-2 9] A=

Y H
N

NN,
| = \[::;L (0

I

AAd 13 9 DA 13-190A tert-¥E (R)-3-olm| =A@ d-1-
Fr254doE  diAl  tert-FE  4-olu:uHgd-1-7l2 B Ao EE

10 ARE3 AL AQdta, AAd 137 5L WMoz EA 3¢E(8.5 mg.

1H NMR(500 MHz, DMSO): 10.18(s, 1H), 6.53(s, 1H), 5.87(s, 1H),
5.80(s, 1H), 4.44(s, 2H), 3.59-3.49(m, 8H), 2.68(m, 1H), 2.42(m, 4H),
2.30(s, 3H), 1.97-1.72(m, 4H), 1.80(s, 3H)

15
AAe] 200 (S)-1-(3-((4-((4-otAE = o2t A-1-Y) W & )-6-((5-
e olF-2-g) ot ) B Bl d-2-Y) obH] ) F wl g A -1-g) T2 X 2-¢)-1-
29 A=
@4 20-1: 1-((2,6-H 2229 d-4-)H )M HHA g A=
Ci N\ Cl
Y
N
20 ””(\)

AAd 19 gA 1-16lAM BEY dA tert-FE A -1-

39
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AAlo] 18] @4 1-1, 1-2 ¢
(11.0. &€ 86.0%)& 533},

A 20-2: 1-(4-((2,6-t) 22 292 d-4-9) v & ) 3] o) g} A -1-
5 Yog-1-29 A=

Cl N__Cli

N

Oj/N\/l

oA 20-101 A FE3 Z7HA1(1.0 g. 1.0 eq) S

B Eg}tsto] =2 F3H(10.0 mL)ol &3 F, Ego€oldl(1.1 mL. 2.0
eq)S 7}3F%ct. 0}/\1]% Z2do]=(434.6 w. 1.5 eq)S 7}t 6417

10 wEkegith. 5% F, oA "olAHIE(10.0 nl), £(10.0 mL)E 718 ¥,
FEYeUT. oM HEFLS FEFIMYEFAAAN AZXF EJr%,
% 5T, 2o e Y IEviEagy(dEz2 v g
= 10:1)E AA s EA AFE(1.0 g, & 85.5 HE F533.

15 @A 2030 (S)-1-(3-((4-((4-°tA B & A -1-Y) A & )-6-((5-
W o}E-2-Y) o] ) B gl d-2-Y)olH| o) F ¥ B P -1-Y) T2 T -2-41-1-
29 A=

N S
Y H 0
HN_N_N.
SaeR
(N
o._N_J
T

AAle 18] DA 12014 FEF FHA dal A 209 @A 20-

40
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¢ FUAE AHEEn 9A 1-39A4 tert-FE 3
ot g d-1-Ft2 B A H ) E Al tert-F & (S)-3-olv| = d-1-
FI2EAH O EE AMES AL AQsta, AAd 13 L FHOZE FEA
3}3HE(50.0 mg. & 45.00)2 TS5
1H NMR(500 MHz, DMSO): 10.55(m, 1H), 6.91-6.90(m, 1H), 6.85-
6.75(m, 0.5H), 6.57-6.48(m, 1.5H), 6.06-6.04(m, 1.5H), 5.99-5.96(m,
1.5H), 5.65-5.63(m, 0.5H), 5.43-5.41(m, 0.5H), 4.43-4.40(m, 0.5H),
4.14-4.10(m, 1H), 3.98-3.88(1.5H), 3.40(m, 4H), 3.24(s, 2H), 3.15-
3.11(m, 2H), 2.67(m, 0.5H), 2.33-2.27(m, 4H), 2.19(s, 3H), 1.96(d, 3H),
1.79(m, 1H), 1.54-1.44(m, 2.5H)

A A o] 21: (8)-1-(3-((4-((5-" & gl o} F-2-4 ) o} 7] i )-6-
(B =)W rd-2-9) ok ) o g d-1-L) T2 Z-2-<]-1-2 9
Az

94 21-1: HE (9)-6-((1-(tert-%-ZA7t2rd)v 2 d-3-
ot )-2-Z 22V u|d 42 5| EY A=

H
Cl N.__N.,, .Boc
E* @
~N
~o" o

e 24-0S22YYuPd-6-EHHNE(.0 g, 1.0 eE
HEZEto| =2 F3(100.0 mL)oll =<l Foll, dolaZ2Hodoldl(1.2 eq),
tert-54& (S)-3-¢tv| =g d-1-FtZE5AF | E(1.2 eq)E g1
80TeolA  1AZF mwksigich. wkgo] HAHW 30T otz dZ4sta
E(500.0 mL)3} YSZ2weH(500.0 nl)& =l

g e F B, 2
$1%e TEFAGERHNN AxF ohg, FL FHAUT. Foj
ANE AY AZEIYA (NLAHIE AN = 1:9)% AAsH] EA

EE(1.7 g, & 19.30)2 F533%c}.

41
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A 21-2: tert-2g (S)-3-((2-2226-(ZEA4-
2 rd)H 0 e-4-Q) o] o) H A2 D-1-7t2 B o B9 Az

Cl l NiT,H,, N,Boc
EN
N" 7O

&

o 21-10 A FEI IA=! (S)-6-((1-(tert-

5 EEAZIEZERG)IHHD-3-Y)otr|n)-2-S 22 F v dA4-
F2ZEBAHO|E(1.7 g, 1.0 eq)E EIEgF0|=2E(20.0 ml)o] =9
o, 1,5, 7-Ego}xulo]Alo] E2[4,4,019-5-4(0.3 eq), EZTA(1.2
eq)S B AA 3AF wksiTh. wgo] $AHW E(200.0 mL)FH
2229 8(200.0 mb)E 7k F  FEsqo. #88 #fUF5L
10 FFHAUEERAA Az o, 34 553500, Qo g 23
AEvETH (oAl EdgE = 19:1)E  HAINY  EA

#3HE(970.0 ng, & 55.7%)¢ FS533T

94 21-3: tert-B¥  3-((2-((5-"IE€Eo}F-2-Y)o}u] x)-6-
15 (EEd4-7t12R9)dEud-4-Q)olr| )y H 2 d-1-F1 B A o] ES] A=

N

H .Boc

(\)« (o)

(o]

9A 21-2004 5T tert-FE (9)-3-((2-EER2-6-(EZHA4-
7t2R9)9 2 R-4-2)obu] ) 9 H 2 D-1-7L 22 2 0| E(950.0 mg, 1.0
eq) S 1,4-to]$4H(10.0 mL)oll =<1 Fof, ZekE ol HOIE(0.1 eq),

20 4,5-°9]&(HAEE2Tx)-9,9-1uE2EN(0.2 eq), AlF JFEUOJE(3.0
eq), 2-°x-5-tl2Eo}Z(1.2 eq) ¥ wlo]FZYolB ST A
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92 A Z o (160C, 30
ool A o] E(100.0 mL)E

min).

@A 21-4:

uh
e
FFFAUEFAA A2 O, 729
AZvtE T (A Lot EH o EHEE
3}32(900.0 mg, & 80.0%)& +

(S)-NP-(5-v 2 E] o} Z-2-9)-6-(&

PCT/KR2019/010894

gl @AFW  B(100.0 L)
3 #3a%g. 2o® §7%e
b EEAGT. 997 WA B

sheich.

Z 8 ")-N-

(3 a-3-9) 9 2| d-2,4-Thol o}l 8] A=

/=(

(I,N ‘O

$

A
d)ohr] x)-6-
FHEA g o]

o, 0.9M

H

o]

Z2d-4-712
E(500.0 mg,
HA-HEZ3ol=R

A 21-5:

A=

m%ﬂﬁ FE53
d) 3 g H]
1.0 eQ)E HEZHIOI=ZZFFH(10.0 mL)ol =2

e 8N(3.0 eq)& ¥ 50TOAA 54
wRkE g, grgAg 0CE P74 thg 6N FAFEA(5.0 eq)2 ¥
12N

tert-58  3-((2-((5-v & gl o}&-2-

9-4-9)o}r] )3 3 2] 9 -1-

zk

0CZ 4YZd o2
U229 e(200.0 mL)3}
2gd 715

&3t EAFFTE(270.0 mg,

(8)-1-(3-((4-((5-H| 2 H] o} Z-2-¥) o} 7] i) -6~
(FE =) uL-2-d)otr| =) g D-1-g) T2 Z-2-

A-1-£9]
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~

N._ S
Y
HN
1J,N Q
N
S
A 21-401 A FEI (S)-N*-(5-H| D g o} Z-2- )-6-
(B evd)-N-(Fo 8 2-3-2)9 gud-2,4-T}o] o} 71 (270.0 mg, 1.0

eq)e HEZHS)SZHED(U.0 m)T  2(1.0 m)e  =Zd  Fo,
5 FEHAUEEFB.0 eq), olaBRY ZFE2FHOE(1.2 eq)E YA 0TA
B wategt, whgol 4™ E(100.0 ml)¥ HEF224gH(100.0

EJ
o

d #7152 FEFAUEFHAA Az
=, A &S5 ozl AL =R
€ = 51D AHASE  EA
10 SFE45.0mg, & 14.6%)& F53

1H NMR(500 MHz, CDCls): 7.17(s, 1H), 6.57-6.61(m, 1H), 6.25-
6.42(m, 2H), 5.53(s, 1H), 4.25(s, 1H), 4.10(s, 1H), 3.77(s, 4H),
3.72(s, 0.5H), 3.30-3.37(m, 4.5H), 2.54(s, 4H), 2.40(s, 3H), 2.15(Cs,
1H), 1.85(s, 1H), 1.66-1.67(m, 2H)
15
AAd 220 (S)-1-(3-((4-((4-(2-FI E A &) ¥ H 2} A -1-Y) i & )-6-
((5-" g o}&-2-9)otr ) B g d-2-D)opr| ) ¥ H 2| A -1-Y) T = X -2~
A-1-29] A=
A 22-1: 1-((2,6-0 22 252 d-4-Q) e )-4-(2-
20 HEAARD)IHRZY A=
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AAd 209 @A 20-10A4 FEIF FTAA0 g, 1.0 edE
HEgs ol =2 F(10.0 nl)o] &g F, Eolgobi(1.1 ml, 2.0
eQ)E 7tetRiH. 1-E EU—Z—Uﬂ%’\]Oﬂ?}(EﬂZ.O W, 1.5 eqQ)E 7tsta 6A13F
wkstth. F% ¥, ogolAEo]E(10.0 nl), E(10.0 mL)E 7t F,
> w2 3Tt l%ovﬂeﬂ OEFL FFIMUEFHNAN HAERF o,
ot 35T, gold FAE 4y FERviEadu(dEREdedgs
10:1)E AASY TA FFE(711.1 mg, & 60.0 HE FS5394.

ol F

L

10 wA 2220 (9)-1-G-((4-((4-(2-1FA oY) 7 o 28 -1-2) W )6~
(-1 RE o} Z-2-2)o}w] )3 2] B2~ o}v] ) 9 ] € B-1-Q) T 2 32
d-1-29) Az

HT\Ir | N/\ HO‘%
%

AN 19 @A 1-2014 F53F A Al Ao 229 @A 22-

=3 ZF=AE AMEsm @A 1-300A4 tert-BE 3-

olu| o H g d-1-Ft2 B Aol E Al tert-FE (S)-3-olv|=d#2d-1-
ke)

H2Edd0lES AHER A& Adsta, 2Ad 13 FI% PHPo EA
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332 (15.0 mg, & 68.0%)2 +533T}.
1H NMR(500 MHz, CDC13): 10.50(m, 1H), 7.04-7.02(m, 1.5H), 6.60(m,
0.5H), 6.44-6.49(m, 1H), 6.33-3.18(m, 3H), 5.50-5.48(m, 0.5H), 5.80(m,
0.5H), 4.52-4.05(m, 2H), 4.0-3.70(m, 2H), 3.47(s, 2H), 3.36(s, 3H),
5 2.74-2.52(m, 13H), 2.35(s, 3H), 2.12-2.01(m, 1H), 1.83(m, 1H), 1.67(m,
2H)

A A ¢ 23: (S)-1-(3-((4-((5-" & E] o} F-2-%Q ) o} 7] i )-6-
(BE2Fxvd)d | d-2-Y) ol ) v o g D -1-Y ) R E-2-¢91-1-2

—~(

Gt
N

AAd 219 21-5 GANA olmdzd FEdol= tAl RE-2-
e dEEol=g AL AL ALsta HAld 217 FEF WEo=
FAGFE(25.0 mg, T§& 10.7%)F TS50
1H NMR(500 MHz, CDCl3): 7.17(d, 1H), 6.34(d, 1H), 5.30(s, 1H),
15 4.32-4.36(m, 1H), 4.22(s, 1H), 4.01(s, 1H), 3.78(s, 4H), 3.41-3.45(m,
1H), 3.39(d, 2H), 3.36(s, 1H), 2.54(s, 4H), 2.45(s, 3H), 2.17(s, 1H),
2.04(s, 3H), 1.62-1.72(m, 3H)

o

AN 2 (91-G((U(G-NEE o E-2-Q) o} )6~
20 (BEA=AD)NYTY-2-Q)okH )N EYD-1- D) ZLL-3-A-1-2
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—(

N S

H\I N ﬂ 0
s
O

S

AN 219] 21-1 @AM tert-FE (S)-3-olu| g d-1-
Ft2EAgolE thal tert-FE (5)-3-olv = EFU-1-FLEELHNEE
AMEE A AQstn AAle] 217 FUE WHoE EASFE(15.0 mg,

5 % 10.1%)< F53%4.

14 NMR(500 MHz, CDCls): 11.4(s, 1H), 7.21(s, 1H), 6.38-6.47(m,
2H), 5.66-5.72(m, 1H), 5.34(s, 1H), 4.75-4.80(m, 1H), 3.91(d, 0.5H),
3.68-3.77(m, 8H), 3.51(d, 0.5H), 3.38(d, 2H), 2.54(s, 4H), 2.43(d, 3H),
2.17-2.26(m, 1H), 1.96-2.03(m, 1H).

10

AN 4 25: (R)-1-(3-((4-((5-H| 2 E] o} F-2-Q ) o}H] = )-6-

EZgxdd)ddud-2-g) ol )2 d-1-Y) T2 T -2-¢1-1-2

AA o 219 21-1 GACNA  tert-HE (S)-3-olr| =y gd-1-
15 FI2E5AFolE thAal tert-H8 (R)-3-olu| =y g d-1-Ft2E Ao ES
ARG AL AQstm AA 217 FUI WHoz EAIFTE(7.0 mg,

1H NMR(500 MHz, CDClg): 7.10(s, 1H), 6.50-6.61(m, 2H), 6.28-
6.31(m, 3H), 4.40(s, 1H), 4.20(s, 1H), 4.01(s, 1H), 3.77(s, 4H), 3.30-
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3.36(m, 4H), 2.53(s, 2H), 2.37(s, 3H), 1.84(s, 2H), 1.70(m, 4H)

AANd 26 (S)-1-(3-( 2 (6-((5-vEE o} F-2-Y) o} )4~
(EZ2dxve)dgd-2-Y)olu ) dH g d-1-Y) T2 X-2-41-1-29] AZ

HI\'%NJ'IQ'O)OKH
5 O

AAd 19 2A 1-3914  tert-F€  3-olu| x| d-1-
FF2EAFolE 2l tert-5-g (S)-3-(ddotr ) F g d-1-
EAHolEE AR AL AQsta, AAd 13 5L WHELE EA

83 2(145.0 mg. & 60.0%)2 +S3I3T}.

10 1H NMR(500 MHz, DMSO): 10.62-10.60(m, 1H), 6.92(s, 1H), 6.91-
6.81(m, 0.5H), 6.66(m, 0.5H), 6.22(s, 1H), 6.09-5.99(m, 2H), 5.66-
5.64(m, 0.5H), 5.50-5.48(m 0.5H), 4.9(m, 0.5H), 4.8(m, 0.5H), 4.49-
4.40(m, 1H), 4.08-3.92(m, 1H),, 3.56(m, 4H), 3.30(s, 2H), 3.25-3.22(m,
0.5H), 2.86(s, 3H), 2.99-2.96(m, O0.5H), 2.80-2.77(m, O0.5H), 2.59-

15 2.54(m, 0.5H), 2.34(m, 4H), 2.18(s, 3H), 1.83-1.77(m, 3H), 1.50(m, 1H)

AA 4 27: N-(1-(6-((5-"| 2 E] o} &-2-Q ) o} 7] .. )4~
(FE D) dEd-2-d) s d4-g)otaLolrlol =g A=
9A  27-1:  tert-¥8 (I-(6-ER24-(EFYxvE)dgd-2-
20 Y)9HFd4-g)FlutH o] EY A=
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NHBoc

.

4-((2,6-d 2229 d-4-d)dE)SEH(1.0 g, 3.8 mmol)E N, N-
gegxgotutol=(8 mbL)el  HA Fol  tert-FE  HAHd4-
U7Hte o] E(0.9 g, 3.8 mmol) 9t AlE7FE V9| E(1.3 g, 3.8 mmol)E 7}&

5 ¥ 80TelA 12417+ &7 mukeiqlch. uhgo] AT oE olAHER
BMste] BEloz AHAYG. 4715E Eol FFRNMUYEFOE Ax
oAt A 5% F AR AZvEIHI(FAN/AEotAH o E=
/12 AAste] A 33E(580 mg, T 35%)2 FE5A .

-

10 94 2720 tert-FE  (1-(6-((5-vIEE o}F-2-9) o} )4~
(£ x=vE)9d-2-4)3 g d-4-)7 a0 ES A=

—(
Y

N..S NHBoc
HN__N_ O/

(N

o]

@A 27-1 4 TET tert-52 (1-(6-22=24-

(22 xvE)vgd-2-d) 9 g d-4-4) 7t 0] E(0.5 g, 1.3 mmol)E

15 1,4-%o]L4H9 nl)o]l =91 Fo 5-wdEobE-2-0}71(0.2 g, 1.4 mmol),
ZetE olAMH]E(0.06 g, 0.3 mmol), FEXXA(0.3 g, 0.5 mmol),
AE7ERYO]E(1.2 g, 3.8 mmol)E Uz 718 % uvlolgzgoln
71712 150ColA 1A% Ft ¥gsnt. ¥hgo] SAHT AdolER
A7ty Y FEF F AY AzviEafy(HERadg/deL -

20 9/DE AABtY EA 3FE(106 mg, T& 17%)< T3
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24 27-3: N-(6-(4-o}] =99 2 Fd-1-Y)4-(ZEg =HE)y g d-
2-9)-5-|d E] o} F-2-0}71 9] A=

NS NH,
e
HN._N_N

EJ

&

5 SA 2720404 FEF tert-FE  (1-(6-((5-HIEE o}Z-2-
ol ) 4-(E & = E)d g d-2-2) I g d-4-L) 7m0 E(0.1 g,
0.2 mol)E YZEEWE(11 mb)oll = Fo EFYEFLLE oPEALH229
mg, 3.0 mmol)& 73} 20TolA 2A]7F wytsigih. d@h-go] 4AEH IN

FASUEF &AL 71std pH 72 ZHE3 A HoMHOER 3|45l

BERRlo g HAGATY. F715E Eof 7 FAUEFLE Ax AR5t

10 2
A% w5t EAISFE(195 mg, T& 1006)& S50
2 27-4: N-(1-(6-((5-7 2 ¥] o}Z-2-L) o} ] =) -4~
e =rL)nHa-2-d) g d-4-Q)otadoprto| =9 A=
fé i)
H\N( Ny O 0
Tj/}
(N
15 o/

oA 27-30] A] FEI N-(6-(4-o}v) =5 7 2l d-1-4 )4~
(& =re)dgd-2-9)-5-dggotE-2-0}91(0.1 g, 0.2 mmol)&
HEZs| 22736 mb)F (@2 m)d =9 Fod 0 TR dF3x
FTEHAUGEF(0.08 g, 1.0 mol)E 7Fslgitt. o322 Y ZE2Ho]|=(0.02
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ml, 0.3 mmol)& whg Rl HAH3] 74g F 0TAAM 1087 wnksin.
ol 4Z2HW oAl ER NF F HEQoR AHstm T
FEGL ZY AZvEIYI(HER2v/vEe=0/1)E FAsS EA
5} 3H2(33 mg, F& 37HE TS
5 'H NMR(500 MHz, CDCls): 7.02(s, 1H), 6.30-6.32(m, 1H), 6.15-
6.20(m, 1H), 6.01-6.10(m, 1H), 5.60-5.62(m, 1H), 5.41-5.45(m,
1H),4.35-4.38(m, 2H), 4.15-4.20(m, 1H),3.78(s, 4H), 3.38(s, 2H), 3.07-
3.12(m, 2H), 2.45(s, 4H), 2.37(s, 3H), 2.10-2.12(m, 2H), 1.50-1.60(m,

ok
k

2H).
10
AA 4 28: 1-(6-(6-((5-¥ 2 g o} F-2-Y) o} 7] = )4~
(EZYve)ddd-2-d) S0 =2-1H-H E2[2,3-c]¥Fd-1-
AT 2 T-2-q-1-29 AZ
N S
o LY
HN_N__N N
» oM
N
@
15 Ao 279 27-1 GANNA tert-52 FHd-4-LFuld| o] E Al
tert-%8 L eSO E2-1H-HE2(2,3-c]HFd-1-F12E B L Ho|ES

AL AL Asta, AAld 273 Fded WHoZ FAISFE(T mg,
FE 199)S F53H3 .
1H NMR(500 MHz, CDCl3): 6.97(s, 1H), 6.40-6.47(m, 2H), 6.07-
20 6.20(m, 2H), 5.67-5.71(m, 1H), 4.32-4.42(m, 2H), 4.05-4.15(m, 2H),
3.70(s, 4H), 3.58-3.62(m, 2H), 3.50(s, 2H), 3.32(s, 2H), 2.95-3.05(m,
2H), 2.50-2.52(m, 1H), 2.47(s, 4H),2.37(s, 3H), 1.85-1.90(m, 1H).

AA 9 29: 1-(6-(6-((5- & B o}&-2-9) o} ¥ X )4~
51
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(23 =E)3 g d-2-Q)SESto| E2-H-Y E2[2,3-c]¥ g d-1-

DFE2-A-1-29 A=

NS
h
HN__N_N_ -y
l Z O&
N
N
AAl 279 27-1 SANA tert-F2 I d-4-LIutE o] E dfAl
5 tert-%d SE3O| EE-I-9 E2[2,3-c]HPA-1-7t2EHH ) EE
ARk, 274 TSACA olmdEEd F=Fol= Wil FE-2-9°24
ZEgol=E AE AL Adstz, HAAd 273 FEE PEe=

EASE(12 mg, & 15%)S T533T.
1H NMR(500 MHz, CDCls): 6.98(s, 1H), 6.06-6.10(m, 2H), 4.20-
10 4.25(m, 2H), 3.67(s, 3H), 3.60-3.65(m, 2H), 3.41-3.50(m, 2H), 3.31-
3.37(m, 2H), 2.95-3.05(m, 2H), 2.39-2.50(m, 4H), 2.38(s, 3H), 2.27-
2.35(m, 2H), 1.87-1.95(m, 4H), 1.75-1.87(m, 2H).

A4 30: 1-(6-((6-((5- & E] o}F-2-4) o} 7| =) -4~
15 (EFxAE)sfd-2-L)ot|e)-2-ot 2T 2 [3.3]Fd-2- ) T2 X2~
A-1-29 A=
N S
he
N

H
H NN

A=W

AAld 19 1.3 2ANA tert-FE 3-otv|x=dHd-1-
r2sddelE  dlAl tert-FE  6-0tP|k-2-ofx}Asto] 2[3.3] &2~

52
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FFE2EAHESE AHEF AL AYsta, HAAd 13 T4 WHEoe=
EASFEG mg, T§ 11%)S 53

"1 NMR(500 MHz, CDCl3): 6.95(s, 1H), 6.40-6.46(m, 2H), 6.25-
6.30(m, 1H), 6.18(m, 1H), 5.69-5.74(m, 1H), 3.82(s, 2H), 3.72-3.77(m,
2H), 3.65-3.70(m, 2H), 3.10-3.12(m, 1H), 2.39-2.50(m, 4H), 2.36(s, 3H),
1.87-1.95(m, 4H), 1.85-1.87(m, 2H), 1.60-1.62(m, 2H).

AAjd 31 (S)-1-(3-((4-((5-"IE E] o} F-2~-Y ) o}H] i )-6-(H ¥ F A -
1-gddg)dgud-2-d)olr ) Hd-1-g) T2 T -2--1-2

Nﬁ—/S

HN ]NY
N
.

AAld 219 21-2 DACAN EEZA oAl FHALE AHEE RS
Aqeti, AAd 213 FIdEF HHoZ EAFILE(L.0 mg, T 1.5%)2
FiTh.

1H NMR(500 MHz, CDClz): 7.05(s, 1H), 6.50-6.63(m, 2H), 6.21-
6.28(m, 2H), 5.70(s, 0.5H), 5.54(s, 0.5H), 4.50-4.70(m, 1H), 4.20-
4.40(m, 4H), 3.31(s, 2H), 3.20-3.30(m, 4H), 2.36(s, 3H), 1.33-1.72(m,
10H)

zI

|

O

2=
=

A A4 32: (8)-1-(3~((4-((4-E o g7 -1-48) v e )-6-((5-
He g olE-2-g) ol ) v d-2-g)o}u| ) FH g d-1-YU) T 2 X 24 -

1-&
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~(

N S

H o
| N/TNIQH

__</

H

4

Z

A

5 IH NMR(500 MHz, CDCls): 7.06(s, 1H), 6.50-6.63(m, 1H), 6.19-
6.28(m, 2H), 5.71(s, 0.5H), 5.54(s, 0.5H), 4.20-4.44(m, 1H), 3.51-
3.60(m, 1H), 3.37(s, 2H), 3.27-3.32(m, 1H), 2.52-2.57(m, 4H), 2.41-
2.46(m, 4H), 2.36(s, 3H), 1.66-1.84(m, 8H), 1.08(t, 3H)

10 AN 33 (9)-1-(-((4-((- 2 D-4-2) & A)-6-((5-
D E o} 2-2-2 ) ohrl )3 2] W-2- 2 ) ool ) 2 W-1- ) Z 2 T -1

KX

T

A 33-1: tert-HE 4-((2,6-UE 229 J-4-9)ZA) o d-
1-Ft2E A FG ol E9 AR
Cl N Cl

| N
=
O
N “Boc

I-(tert-FEA 72 E)4-3| = A g 2d(5.5 g, 1.0 eq<
g2 Eoluto]=(50.0 mL)ol X9 Fol, 60% AFstol=o]=(3.0
e)E WA 0TAA 108 T vH3AT H, 2,4,6-EFE2E2HHU(1.0
SAEW  E(500.0 mL)T
20  ol"olAHIE(500.0 nl)E VM F  FEIUTG. EEd 45

FEFAVEFYIA A2 hg, Y FEH90. dold e A

15

2
ne
rn‘.
ol
2

eq)S Y1 308 Hex
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agu}gza}_q(oﬂ%o}xﬂzﬂo]‘é. i = 1:5)2 AAste BA FFE(5.1 g,
& 53.7h)< 533

@A 33-2: 2,6-U0E22-4-(Y ) d4-4SA)FA P Y AZ

Ci N__CI

(o}
5 \G“”
@A 33194 FET tert-FE  4-((2,6-UEZ =¥ d-4-
D)SAD A D-1-7t2 5] E(5.0 g, 1.0 eq)ol 4M FAk-tho] &4t
S4(50.0 nl)& ¥ ALA 308 THEAAT. k3ol $AHW
REEA S 0CAA IZAAI F 1N FASUEE F8N802 pf 128 2

¢

10 =, E(250 mL)3 ogolAH0]E(500.0 mL)E 713 F &30, Eg=
T7152 FFFAUEELAAM Az 0L, Y 5o EA
33E(2.4 g, & 68.29)& F53190.

24 3331 2,6-dEER2-4-((1-WEgdEd-4-g)SADIEd Y

15 A=

Cl N\ Cl
l o
0]
T
A 33-2¢l 4 FEF 2,6-02 22 -4-(3] 9 &) -4

ASADHAYL(2.4 g, 1.0 eq)S WEE (50.0 nl)F YFEEHEH(50.0
mb)ol A Fo, EFLUsol= FA(1.0 eq), OMHIEAHO0.1 eq),
20 AFEZHIFZAEZSO|=FG0|=(2.0 eSS Y  AL0A 308
AT, wkgo] f4AF™ E(500.0 mL)¥ HEZEZ9E(500.0 ml)<
b & FEI9c. 2949 %7l’°° FEFAMGEFAANAN A2 o2,

ad FH] FA HFAE(G.1 g, FE 89.80)S FEIUG

N
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oA 33-4:  tert-BE  (S)-3-((6-FEE-4-((1-WE ¥ g d—4-
A)SADF Ed-2-g) ol )W HE D-1-FI2 EAH H o] E9 A=x

cnﬁj“,, N-BoC
P
(o}
T
5 @A 3334 FEF 2,6-HEZREA4-((1-WEIH U4
D)SANAHH(2.0 g, 1.0 eq)S 1,4-THo]24H20.0 mL)ol = Fof,
Zebg oFHCIE(0.1 eq), 4,5-H2(HIAdE 2T x)-9,9-T)w & 2=I(0.2
eq), AlF FFEUIOIE(3.0 eq), 2-°t9|x=-5-HEE}E(1.2 eq)S ¥
vto]ZZ Yol REZ 7| A WHGAIHATH(150C, 30 min). ¥Hgo] <
10 E(250.0 mL)¥ YE2ZE2HE(250.0 nL)E 718 F F
F715< FFFAGEFIANA Az dL, TE F
ZAE A" IERFEIYI(ALAHE HBEE =

EA 33E(900.0 mg, T& 27.7%)< FE3FT.

15 A 33-5: tert-¥E (S)-3-((4-((1-"E€ A H 2 d-4-Y)2A])-6-
((5-d€HolE-2-g) ol ) gl d-2-g)o}br| = ) o ) H-1-
FF2EEAHo|EY A=

A 33494 FEIF tert-FE  (S)-3-((6-FZ2Z-4-((1-
20 WEY S D-4-L)SA)) v g d-2-d)otr| =) A g d-1-
FF2 548 0] E(900.0 mg, 1.0 eq)E 1,4-THo]24H(20.0 ml)ol X Ff,
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ZEtE oFMElIE(0.1 eq), 4,5-B]A(HuldEAN)-9,9-t)u & 2€1(0.2
eq), A& FFEUYOIE(3.0 eq), 2-ol9|=-5-wEEo}Z(1.1 eq)& Y
vfo] A2 P olr  Hhg 7oA RESAIFRTH(160T, 2hr). uHgo] SZAHW

5(250.0 mL)3} olEolMEH O] E(250.0 mL)E 7}t T F&39Y. 23"
7152 FFEMUYEFAAA Az ds, 7Y FEF5%Y. g9
A2 AY ABRvEddI(dEolAHoEHEL = 1:1)E A sS

FA 23E(300.0 mg, T& 28.3%) TS0t

A 33-6: (S)-4-((1-HW2A AP D4-L)SA)N-(5-7 D] o} Z-2-
D)-N-(F s d-3-2)H 2 d-2,6-Tholo}l o] A=

~(
N S
A
e

4

(o]

T

9A 33504 FEF tert-FE  (S)-3-((4-((1-dHlE A 5 2 d-4-

)= A)-6-((5-Fd B o} Z-2-Y)o}v ) F g d-2-) o} i) 9 o 2] - 1-
Ft2 8480 E(300.0 mg, 1.0 eq)ol 1.25M QA-v&tg £9(5.0 ml)E
Y3 50ColA 1242k ¥ESAIZHTE. whgo] fAFW uwbE AL 0TOlA
BN F, TEANUEF I35 EAS ALEsted pH 8 WA pH 92 2
=(100.0 mL)Z oldolAHE(100.0 nl)E 7} F
gd #7715E FFRAUEFLAAM Az 9L, FE FHd9

A3 FHE(150.0 mg, & 62.5%)& FTE5IUT).

i)

HoME

24 33-7: (S)-1-(3-((4-((1-v D ¥ o B D -4-L ) S A )-6-((5-
HE g olE-2-g) ol ) F g d-2-g) ol ) F g P-1-g) T2 T 2-0-1-
29 Az
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~

N S

X ‘ N
e RGh
(o]
N\
SA 33694 FEFT ()-4-((1-H g3 g D-4-2D) S A))-N-(5-
m g g o} E-2-U)-N-(9) sl 2l 9 -3-9) ) 2} d-2,6-T}o] o} 71 (130.0 mg, 1.0
e)S HEZSO=ERHFA(2.4 m)F  E(0.6 m) =A Fo,
5 FTEHUUEER.0 eq), olFEERY E2FHOI=(1.2 eq)S ¥ ALA

HN

N FEAATG. whgo] AW 2(100.0 ml)I HEZ 29 €(100.0

m)& 7t & FE3%00. —Eral%l_ F715E FEFAUEFEAA Az
o, st 6}%4 2o ZALE A9
aiv}izaw(q}%om}ﬂl olE:EhE = 'DE At EA FFE(1.0

10 mg, & 0.7%)< 533
1H NMR(500 MHz, CDCl3): 6.99(s, 1H), 6.60-6.65(m, 0.5H), 6.46-
6.51(m, 0.5H), 6.32(d, 0.5H), 6.24(d, 0.5H), 5.71(s, 1H), 5.53-5.59(m,
1H), 5.40(d, 2H), 4.46(s, 0.5H), 4.31(s, 2H), 4.29(s, 0.5H), 3.93(d,
1H), 3.86(s, 0.5H), 3.71(s, 0.5H), 3.48(s, 1H), 3.37-3.39(m, 1H),
15 2.69(s, 2H), 2.34(s, 3H), 2.30(s, 5H), 2.11(s, 1H), 2.00(s, 2H),
1.81(s, 3H), 1.65(s, 2H)

A 34 (S)-3-(4-((2-((1-olz L= Y9 ¥ 2 D-3-Y) o} 1| &= )-6-
(G- g o}E-2-¢)otv| =) ¥ F d-4-Y) | &) o ol 2} A -1-
20 Y)Z=HAYEH
9A 341 3-(4-((2,6-dERE9Ed- 4-9)He)IHA-1-
dz=¥YEL
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[N

N
oy

Al 19 gA 1-1 oA Ex¥E Al 3-(IHFR-1-
FRHYEL S AIES AL A, AAd 19 @4 1-1, 1-2 ¢
oz FA IAFE(7.1 g. F& 57.20)% 53519},

N

)

ll:l

oft o
9

d 3k

94 3420 t-BE  (5)-3-((4-((4-(2-Aol=o ) A H FA-1-
) a)—s—( (5-vigMo)o}E-2-g)otr| ) gl d-2-Q ) olu] ) o o 2] A -1-
FHEAHE 9 Az

S (0]
HWN/ N\ Hh- N)]\o
Ok
N
/rNO
NZ
10 ANl 19 A 1-3 oA £E% F0A tA B 3104 SS3
ZAE ALFT -28 3ol euHel U 172 Aol E Al (-2
(S)-3-olul =T A U-1-}2 2 Ao E & A18F AL Aelsm, WA

1 9 @4 1-3, 14 ¢ 543 wyoz A FHFE(400. mg. F&
76.0%)& T3t
15
@A 34-3: (S)-3-(4-((2-((5-H B El o} F-2-Y) o}v]| = )-6-( | 2] A -
3-dotvx) v g d-4-Q)H ) H s HA-1-Q) T2 FAYEZ 9] A=
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~(

N& S

__</

H

HN N N~
=

O

Z

J

NC

oA 34-22 T53 tert-%4 (S)-3-((4-((4-(2-
Aotxol )y H et 1-1-8) ' )-6-((5-m| & g o} Z-2-L ) o}u]| ) v &) A -2-
d)otu) ) I H B d-1-7HEA #@ o] E(100.0 mg, 1.0 eq) S

5 Y229 E(10.0 mL)o] =< Fo, AL EFZTFQ ZolAEAN(141.5
ul, 10.0 eq)E 7F8ta HH-SES A20A 247 &b vl

FAHHER

E

TF&AE AN FAHZE AAE e HEES
dEzdaoz FEIY. 2 F715S FFAFAHoEAAA
Az 93, Y FFUY. 804 MAE FEa=zrviEadgy=z

10 AAstd 24 aAGe S EASTE 65.0 mg(FE 77.6%)2 LA

oA 3441 (5)-3-(4-((2-((1-el=2 2= g9 H g d-3-Y)o}n| = )-6-
((-HEdEolE-2-9) ol ) H g d-4-Y)H ) 3 o g} A -1-
dE=RAYEZDS] A=

N
i
15 NC
DA 34-32.2 FEIF (S)-3-(4-((2-((5-H E B o}Z=F-2-Y ) o} 1| = )-6-
(I8 d-3-Lotu ) d 2 d-4-d) v &) 1) o 2} 1 - 1-
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DZTZHAAYUEZH(65.0 mg, 1.0 eq)S HEIHFOI==2FH(5.0 mL)T
E(1.0 mL)ol ¢ Fo, AoA BAFAYEEF(24.8 mg, 2.0 eQ)E
7heta, 308 =<t Ll Al A, Z3E A 2ol A

0 c)B G, W3EL A2olA

0% §¢ WEAAZ O 9L wolFn, 23 g ool =R
25990, 228 47158 T4 ABAdclEAdA Bz OE, 29
FEGT. Qoln e APaEddNz  AAs 24

= 25.0. mg(T& 34.1%)< LAT.

IH NMR(500 MHz, MeOD): 6.89(d, 1H), 6.84-6.79(m, 1H), 6.55-
6.50(m, 1H), 6.20-6.03(m, 2H), 5.47(d, 1H), 4.61(d, 1H), 4.38-4.30(m,
1H), 4.29-4.18(m, 1H), 4.09-3.97 (m, 2H), 3.34 (s, 3H), 2.83 (t, 1H),
2.61-4.24 (m, 14H), 2.19-2.11(m, 1H), 1.97-1.88(m, 1H), 1.71-1.55(m,
1H) .

AA 35: (S)-1-(3-((4-92-6-((5-v & E] o} Z-2-
dotr ) F g d-2-g) ot )M HF Pd-1-Y) T2 I -2-9-1-29] AZX

o

AAd 19 1-3 AN 4-((2,6-H 222 YD-4-)HD)EE™
dd 2,6-HER24-dEade A RE A AAd 1%
T o EASRFE(15 ng, TF 219)S TS5
IH NMR(500 MHz, CDCls): 6.94-6.98(m, 1H), 6.45-6.50(m, 1H),
6.20-6.25(m, 1H), 5.97-6.00(m, 1H), 5.75-5.85(m, 1H), 5.47-5.51(m, 1H),
4.22-4.40(m, 2H), 3.78-3.96(m, 2H), 3.70-3.72(m, 1H), 3.27-3.40(m, 2H),
2.36(s, 3H), 2.21(s, 3H), 1.85-1.90(m, 1H), 1.75-1.80(m, 1H).
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AAd 36: (S)-1-(3-((6-((5-H € E o} =-2-Y)o}m]| = )-4-(H A -3~
dde)yEd-2-g)olr ) v d-1-g) T2 X -2-0-1-2 9] A=
A 36-1: 2,6-tE22-4-(FII-3-4H )P A=

Cl._N_Cl
l ZZ

X

|

N
5 (2,6-t] 22298 d-4-A)BEA(0.5 g, 2.6 mmol)E 1,4-Y-=24H(13
nL)Z (1.6 mL)ol =< Fo 3-(BzrdE)idgd BEFHS:A(0.7 g,
1.6 mmol ), EAZ5(1.8 g, 13.0 mmol) , (1,1 -

HA(dedx2age)dzAYgE2s22285(11) (0.1 g, 0.2 mmol)<
ZaAd=z 7 ¥ 110ToA 24z B #FF muk gtk kLo

10 425" ¢ ¥5d F FY F=viEddd(dat/dEolAHo E
/DZE AAst A 392(420 ng, $& 6792 F55+10}.

A 36-2: tert-FE (S)-3-((6-E224-(IFId-3-<rd)H -
2-d)otu| ) v H g d-1-Ft2 E A F o) E9 A=

N, .B
| N\ C,“ oc
¥

X

w
15 N

@A 36-1014 FEF 2,6-UZF22-4-(Fd-3-<re)g U (1.7
g, 7.1 mmol)¥ 1,4-t&AH(24 ml)d]l % Fo} tert-2¥Y (S)-3-
ofn| =H H g d-1-F+ 2 E A H o) E(1.6 g, 7.8 mmol) , e E

Ol H ] E(0.2 g, 0.7 mmol), FEEA(0.8 g, 1.4 mmol), BAIEHF(2.3

20 g, 21.3 mmol)& AEINZE 7} F 100TolA 12A1% Sk FF
StAT. whgol 4ZAEYW AdfelER dFdstn A wF% F AHY
AzvtE T (Lot EHE 1000)Z AASS EANTE(280 mg, F&
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15%)& F53A}.

94 36-3:  tert-BE  3-((6-((5-9WEE o}F-2-Y)o}v]| )4~
(Fg9-3-¢Hd)v g g-2-A) ol ) v 2] d-1-Fl 2B A o] E9 A=z
NS
Y H
HN_ _N.__N .Boc

2 N

O
AN

5 lN/
GA 362914 5T tert-FE  (S)-3-((6-FE2E-4-(Fgd-3-
de ) d-2-d)olu| )9 H 2 d-1-7l 28 A o] E(0.4 g, 2.3 mmol) S
1,4-9 246 ml)ol =9 Fo 5-w"Eo}&-2-0}91(0.1 g, 2.6 mmol),
ZetE oM HOIE(0.02 g, 0.2 mmol), F¥EX2(0.1 g, 0.5 mmol), A&
10 7}EMUIOJE(0.9 g, 7.0 mmol)S A2 71§ & wlojazgolr 7|7 =
150CAA 1A FF 85h3gitt. whgo] AZHY AdefolER A3sia
A% w59 F ¥ FIE-EadY9@EEzCg/dege = 9/DE
At AT E(360 mg, & 84%)L FE3IU.

15 @A 36-4: N-(5-v|2E o} Z-2-2)-N-(3] ¥ 2] D -3-Y )4 (T 2] P -3~
A e) s d-2,6-tjo}Hle] Az

Y H
HNlN\N NH
/
NS
|
N

9A 36-394  F5TF tert-F8  3-((6-((5-HBE o} =-2-
d)otr)x)-4-( 2 d-3-L v d) 3 gl d-2-Y) obv| =) F | B D -1-
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FF2EAH0|E(0.2 g, 0.3 mmol)E HEF=Z2WEH(2 )l =AU F
EYEFLE olHEAN0.5 mL, 6.6 mmol)E &3 20TelA 247
AR3IRAT. ¥rgol SFEHAE IN FASUEF &HE Vst pH T2
zdstal g olAHCER FAste HEloR AFIIRT. K715 E
Hol 4 FMUEFLRE Az AFsta Y 58t ZAFEE(180 mg,
F& 100%)& F53H3).

@A 36-5: (S)-1-(3-((6-((5-vE El o} Z-2-Y)o}r] = )-4-(H E H-3-
ddg) g a-2-g)otr| ) u g d-1-G) T2 I-2-al-1-2 9] AZ
N, S
3 o)
H?\l/ N N N
[
J O
X

w
N

G 36-4914 FEF} N-(5-vl e o}E-2-29)-N~(F FH P d-3-Y)-
4-(Igd-3-dHg) T d-2,6-t] 0} (0.2 g, 0.4 mmol) =
HEGso =2 F&(6 mL) 22 mb)el X9 Fo oCc2 dZdstxn
TEBAYEEFO.1 g, 1.1 mo)E 7I85ich. olad=2d E=Z80]=(0.05
mL, 0.6 mmol)E ®WrE ol A3 71 F 0TeA 1087 wik &,
dhgo] SZAHW odoldHoER Mg F maEloez AFstn 7t
53 ZY IABvEaYV(HEEEHg/dee = 9/1)E A8
EASEE(19 g, & 2505 F53I5.

'H NMR(500 MHz, CDCl3): 8.49(m, 2H), 7.45-7.48(m, 1H), 7.20-
7.25(m, 1H), 6.78(s, 1H), 6.40-6.59(m, 1H), 6.18-6.30(m, 1H), 5.50-
5.85(m, 3H), 4.34-4.48(m, 1H), 4.15-4.30(m, 2H), 4.85-4.89(m, 1H),
3.83(s 2H), 3.31-3.70(m, 3H), 2.32(s, 3H), 2.10-2.15(m, 1H), 1.80-
1.85(m, 1H).
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AAe 37: (S)-1-(3-((6-((5-v 2 E] o} ZF-2-Q ) o} 2= )-4-(H g D2~
A ) d-2-g)olr )W d-1-g) T2 T-2-¢1-1-2 9] A=

~

N. S
Y H o
HN N

AAe 36 9 36-1 GANA -(B2EAY)Fd BEssL gal
5 2-(BEE4AE)IYD BESHFALE AT AL AQstae HAld 363
LT PO 2 FASFE(1L mg, TF& 22%)S F53% .
'l MMR(500 MHz, CDClz): 8.55(m, 1H), 7.59-7.61(m, 1H), 7.27-
7.35(m, 2H), 6.90-6.95(s, 1H), 6.45-6.55(m, 1H), 6.20-6.25(m, 1H),
5.95-6.00(m, 1H), 5.85-5.90(m, 1H), 5.42-5.48(m, 1H), 4.18-4.30(m, 2H),
10 3.92(s, 2H), 3.85-3.90(m, 1H), 3.35-3.40(m, 2H), 2.37(s, 3H), 2.01-
2.10(m, 1H), 1.85-1.90(m, 1H).

AAd 38 (S)-2-((1-o}lzB =Y ¥ g d-3-)o}m) x)-6-((5-
e golE-2-g)olr| )0l AYFE| =Y EZ Y AZX

Nr——(
Y®

HNQ Q}H

AAld 19 1-3 @ACA 4-((2,6-U 229 Yd4-d)re)EEY

A 2,6-HE22RAUIHEUEZ S A143 AL AQdtas, A4

17 393 HoE FANFE(1l mg, & 22%9)& TS5

'H NMR(500 MHz, CDCls): 6.95-7.02(m, 1H), 6.20~6.45(m, 3H),

20 5.50-5.75(m, 1H), 4.95-5.05(m, 1H), 4.17-4.28(m, 1H), 3.80-4.10(m, 1H),

15
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3.50-3.78(m, 3H), 2.37(s, 3H), 2.10-2.15(m, 1H), 1.80-1.87(m, 1H).

A Ao 39: (S)-1-(3-((6-((5-v & E] o} Z-2-& ) o} 1] = )4~
Hddgd-2-g)oln| ) ¥ g d-1-g) T2 X -2-l-1-2 9] AZ

N/=(
y® H

HN N O)H

AAlo] 19 1-3 DANA 4-(2,6-dE222Fd4-d)dE)sZ™
A 2,6-0E22-4-Fld g d S AHSE AL Addstne, AAd 1%
T4 o= FASTE(I0 mg, & 22%)& TS5
'H NMR(500 MHz, CDCls): 7.52-7.60(m, 2H), 7.35-7.50(m, 3H),
10 6.95-7.02(s,1H), 6.42-6.50(m, 1H), 6.17-6.37(m, 3H), 5.42-5.50(m, 1H),
4.42-4.50(m, 1H), 4.28-4.33(m, 1H), 3.89-3.95(m, 1H), 3.33-3.50(m, 2H),
2.30(s, 3H), 2.05-2.15(m, 2H),1.81-1.90(m, 2H).

A A4 40: (S)-1-(3-((4-((1-v A & D -4-Y) S A )-6-((5-
15 "WEgolE-2-Q)olr| ) d-2-¢) ol ) A H g d-1-Y) T 2 X -2-9]-1-

2

1

~
v
UO

AAle] 339 33-7 GACA  ola¥EY E=2gel=
TRIEETIEZ T EE AL AL AQstm, AAld 333 FY

>

oL
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Hoz ¥A8FEE(10.0 mg, F& 8.9%)S F53I51Th.
1H NMR(500 MHz, CDCl3): 7.40(s, 1H), 6.97(s, 1H), 5.74(d, 1H),
5.55(d, 1H), 4.31-4.40(m, 2H), 4.16-4.21(m, 1H), 4.24(d, 1H), 3.82-
3.87(m, 1H), 2.67(s, 2H), 2.35(t, 3H), 2.30(s, 6H), 1.94-1.99(m, 3H),
5 1.83-1.89(m, 4H), 1.65-1.74(m, 3H)

AAd 4L (9)-1-(3-((4-((1-vId 9 3 2 D-4-L) S A )-6-((5-
Qe o} & -2-2)o}F] 1) 3 2] W -2-2 )0} o )3 2] B-1-2) - E-2-)-1-&

¥

0]
HN NN, NJ\
w;; S
(o]
T

10 AXd 339 33-7 GAA olmYUzd Zzalolt wAl BHE-2-
dodZzaolme AL AL Astm AAd 337 TUF PHom
EASGTE(40.0 mg, & 34.4%)S F53}.

1H NMR(500 MHz, CDCls): 10.4(s, 1H), 6.99(s, 1H), 5.73(s, 0.5H),
5.71(s, 0.5H), 5.55(d, 0.5H), 5.53(d, 0.5H), 4.35-4.49(m, 1H), 4.28-

15 4.29(m, 1H), 4.24(d, 1H), 3.82-3.86(m, 1H), 3.33-3.47(m, 2H), 2.70(s,
2H), 2.38(d, 3H), 2.30(s, 3H), 2.21-2.26(m, 3H), 2.09-2.13(m, IH),
2.00(s, 2H), 1.80-1.83(m, 2H), 1.78(s, 3H), 1.61-1.67(m, 2H)

A 42: (8)-1-(3-((4-((4-°l &3 7 2} 7 -1-2) A & )-6-((5-

20 HEEolEI-2-Y)otr =) g D-2-Y)otr| ) F H F P-1-Y) T2 X-2-40-1-

29 A=
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NYS H 9
HN._N NOHH
| l
oy
\/N\)

AN 229 @A 22-19A 1-HZE-2-u|EAE il
ofo] Qo Bk AReF g ALstar, HAl] 22¢F FUG HHO
33E(50.0 mg. & 25.00)2 533

5 1H NMR(500 MHz, MeOH): 6.89-6.88(m, 1H), 6.85-6.45(m, 1H), 6.20-
6.02(m, 3H), 5.80(m, 0.5H), 5.45(m, 0.5H), 4.60(m, 0.5H), 4.4-4.2(m,
1H), 4.15-4.00(1.5H), 3.40(s, 2H), 2.82-2.80(m, 2H), 2.50(m, 7H),
2.40(m, 2H), 2.27(s, 3H), 2.20-2.10(m, 1H), 1.92-1.80(m, 1H), 1.66-
1.59(m, 3H), 1.10-1.07(t, 3H)

10
AN 43 ()-1-G-((4-((4-vE = 2R -1-d) ) &) -6-((5-
A ol 1-2-4) ot =) 2 d-2-d)o}r| ) ¥ ¥ 2 d-1- ) T2 Z-2-<1-1-
29 Az
Ny S
row 9
HN.__N N, N/Uj
O
N
4D
15 AAd 2290 @A 22-100M 1BERE-2-EEA A" did

ool EHl& g AMES AL ASsti, AAd 229 FYEE WHOE A
3E(61.0 mg. T 21.09)% FE3894TH.

1H NMR(500 MHz, DMSO): 10.53-10.49(m, 1H), 6.91(m, 1H), 6.80-
6.70(m, 0.5H), 6.54-6.46(m, 1.5H), 6.07-5.95(m, 3H), 5.65-5.63(m,
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0.5H), 5.42-5.40(m, 0.5H), 4.40-4.50(m, 0.5H), 4.20-4.00(m, 1H), 3.90-
3.87(m, 1.5H), 3.26(s, 2H), 3.12-3.08(m, 1H), 2.66-2.61(m, 0.5H),
2.41-2.31(m, 4H), 2.19(s, 3H), 2.13(s, 3H), 2.06-1.97(m, 3H), 1.81(m,
1.5H) 1.81(m, 1H), 1.54-1.44(m, 2H)

5

AN ¢ 4: 5-HE€-N-(6-HE4-(EXE ) D-2-Y)Eo}E-

2-oll 9] A=
@A 4-1: 4-((2-E2E2-6-VEy a4 D)EXIAY A=
Cl N
Tj)/

I/\N

o
10 ANd 19 @A 1194 2,6-02 2202 2R Al -T2 -

-mEol A ZAE AT AL At @A 1-13 L WRe=E

EA S3E(112.0 mg. & 469 TS

WA 420 5-BN-(6-T1D4-(E X = W) 2 d-2-2) ] o} &
15 2-obule A=

A 44-1914 L& FTAE ol 83stdq HAd 19 TA 129
593 oz ®A FFE(55.0 ng. & 54%) & FS5IAT.
1H NMR(500 MHz, CDCl3): 7.10(s, 1H), 6.72(s, 1H), 6.67(s, 1H),
20 3.74-3.73(m, 4H), 3.43(s, 2H), 2.51(s, 3H), 2.46(m, 4H), 2.41(s, 3H)
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AAld 45: (S)-3-222-1-(3-((6-((5-H € ] o} Z-2-Y)o}v| = )4~
(2 xdg)dgg-2-2)otn] )9 g P-1-Q) T2 R-1-¢ o] A=
o7 45-1: ($)-1-(3-((6-((5-PI 2 E] 0} Z-2-91 ) o} 1] 1 )4
(B2 xd9)¥ g 9-2-9)obr] )9 ¥ 2 P-1-Y) T2 T-2-¢1-1-2 9]
5 QAo A=
No S
(o]
ij @
N
c(\) 2HCI

AAd 5 EAA (S)-1-(3-((6-((5-vl & E] o} &-2-Y ) o} 1] 1= )4~
(EZ2gxevg)ggd-2-g)otr ) d-1-¢g) T2 2 -2-4d-1-&  10.0
g& odotMEHlE 200.0m1 o £33 F, cEolAEo]Ee] &35
10 T NG 37FE JRESith. Aol 1A wukstn o3 F
2olA 12A1F Y A=xsE (S)-1-(3-((6-((5-H " E] o} &-2-
yorr o)-4-(EEg =rE) g d-2-d)olu ) g d-1-g) T2 ZT-2-

-1-29 49 (11.6 g. +& 85%) & TSI,

> %o

R e

J

15 A 45-2: (S)-3-222-1-(3-((6-((5-HIEE] o} ZF-2-Y) o}H| = )-4-
(FEXx=d)IHd-2-) o)V HED-1-)ZEZR-1-2 9] A=

=

N

_</

H

z

s
Y o
N_ N
| - NJJ\/\CI
~
(\N

0
A 45-1 oM €L EZS -20T oM 7Y RaASUAT. B
HAAA AR E2FL dEAESEFol=g dgdE 1501 EFRU=
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AP E s EA FEE(30.0 mg. F& 50)E F5IHAT
1IH NMR(500 MHz, CDClg): 7.03-7.0(d, 1H), 6.17-6.12(d, 1H),
5.98(s, 1H), 4.38-4.30(m, 1H), 4.20-4.11(m, 2H), 3.88-3.86(m, 1H),
3.75-3.70(m, 4H), 3.68-3.56(m, 1H), 3.43-3.39(m, 1H), 3.34(s, 2H),
5 2.91-2.80(m, 1H), 2.80-2.71(m, 1H), 2.62-2.45(m, 1H), 2.37(m, 4H),
2.12(s, 3H), 2.12-2.11(m, 1H), 2.10-2.12(m, 1H), 1.90-1.80(m, 2H)

AAd 46: (S,E)-3-F2=2-1-(3-(6-(5-"| 2 E] o} =-2-Y o} 1| = )4~
(EZE=dg)vd-2-gotr ) H g d-1-g) T2 Z-2-0-1-2 A=

2
(o
10 o
dA 45-1 A g& EFAL -20C oA 7Y BB, o

=
PG AHE 2EAL dEdF=o=g HeEe 15:1 EFEU=E
AY st A FFE(3.0mg, T& 0.55) TS89}
1H NMR(500 MHz, CDCls): 6.99(s, 1H), 6.70-6.60(m, 1H), 6.4-6.2(m,
15 2H), 5.8-5.5(m, 1H), 3.9-3.8(m, 2H), 3.8-3.7(m, 4H), 3.6-3.7(m, 1H),
3.49(s, 2H), 3.39-3.41(m, 2H), 2.52(m, 4H), 2.33(s, 3H), 1.85-1.82(m,
2H), 1.68-1.60(m, 2H)

zal

A 470 ()-1-(3-(4-((4-(3-otv| == 29w o 2t -1-Y)w &)~
20  6-(5-FlLEolE-2-Yotv] =) T 2 d-2-Yo}r| ko) ¥ ¥ 2 D-1-L) T2 Z-2-41-
1-29 Az
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—«w]\

H

4

KEQ

A A4 349] =32 ($)-3-(4-((2-((1-c}zd =7 g d-3-
d)obr] x)-6-((5-vlE g o} &-2-Q)olv| ) 9] 2] d~4-L) | ) I # &4 X -1-
MZZAAYED (35.0 mg, 1.0 eq)2> #H&L(5.0 mL) o =9 Fof,

5 ALA ZHE/E 1095 Jtstz, 58 ¢ g ARG, oF
Azlo]|EE o] &3t det2 IHEGT. 2EdE S48 EsEA7 H

AHAZET A2 AAst 24 DAY FASNLEZ(4.0 mg, TE
12.19)& 2ot
1H NMR(500 MHz, MeOD): 6.57(s, 1H), 6.53-6.50(m, 1.5H), 6.08-
10 5.98(m, 2.5H), 5.67-5.61(m, 0.5H), 5.42-5.38(m, 0.5H), 4.48-4.29(m,
0.5H), 4.20-4.06(m, 1H), 3.98-3.90(m, 1.5H), 3.29(s, 2H), 3.17-3.11(m,
1), 2.65-2.62(m, 2.5H), 2.40-2.36(m, 6H), 2.23(s, 3H), 2.06-1.99(m,
3H), 1.80-1.79(m, 2.5H), 1,77(m, 2H) 1.54-1.40(m, 2H)

15 A A o] 48: (S)-1-(3-(6-(1H-¥] 2}Z-3-Y o} 7] = )-4-
S ) g d-2-dolr ) A H g d-1-g) T2 Z-2-0-1-2 9] A=
9A  48-1: tert-FdE  (S)-3-((6-((1H-¥ F=E-3-9)o}n| = )-4-
Y= gd)y g d-2-g)otv| =)W H HD-1-Ft F A G| E A=
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NH

/,N o

H

HN IN\ N, NJ\OJ<

=
N

o/

(S)-tert-3€ 3-((6-((5-HEE|o}Z-2-U)o}v| )4~
(B2 vg)ygd-2-9)olux=)d g d-1-7l A o] E (41.0 mg, 1.0
eq) S 1,4-to] 54H(2.0 mL) <]l |33 .

5 Egx(MudgdolE)gZeE(0)(9.2 mg, 0.1 eq), (£)-

2,2 AlA(YAYEATE)-1,1" v Ead (125 mg, 0.2 eqQE
Fde¥d.  H-HFE=-3-olwl (8.3 mg, 1.0 e I F,
AE7LEUICIE(97.7 mg, 3.0 eq)E AHZ 713I%T. vlolmzgoln
HES- 710l A 130T, 308 wHEAIRT 30T oldtz ¥AE &, E(10.0 mL)%
10 oZolAEo]E(10.0 ml)E 7He F, FEIYSAT. ool HEFTS
FEEAUGERLAA 123 o, Y F3AT. o FAE FH
AZvtEI (o EolHHo E: &4t = 1112 HASY TA 3gE(50.2

]
mg, & 99.8 HE FE3T

15 S 48-2: (S)-4-(EZE = g)-N-(3 38 2-3-Y)-N-(1H-5] &} =~
3-9)FPd-2,6-go}ql el A=

NH
L
H
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gA 48-194 FEF FTHAG0.0 mg, 1.0 e
ol e ] E(10.0 mL)oll &3 BAF F8A(0.4 mL, 20.0 eq)&
A3 Hutg F, 2417 Bk musith. IN-FABIUEE FEAS
ol§3te pHY~12 B 2FEF F,  FYE HolERRHESS

FEENUGEERAA dxd o, Z2Y 5. 2o IAE FH
AREIHY (G S ERA G HEE = 10:DE AHASA  FEA
313+ E(34.2 mg, & 87.9 NE F53}.

A 48-3: (S)-1-(3-(6-(1H-H &F=-3-go}v| = )4~
EZgxde)dd-2-dopr| ) g d-1-g) T2 XT-2-9-1-2 9] A=

NH
/N

TjJO

A 48-29 A FEI F7A(20.0 mg, 1.0  eq)
HEZslo] =2 F#(2.0 nL)ol |8l F, Z(1.0 nl)E 718t F&

o

2

YEF14.1 mg, 3.0 eQ)& 7} F, 0-10C 2 7ot ol32=2Y
Z2Ho]=(5.6 w. 1.0 eq )& HA3] FH/E F, 308 F<F wytalo
Fla s HBAZ . tholZ2a2deog E il =,
FrFAUEFRAA Az ZE 5. 2R @A ZE
ARvtEIYI(Ho] 222 gdEE =  15:DE AAsE A

JF¢E(5.7 mg, F& 15.4%)& FE358Y.

1H NMR(500 MHz, MeOD): 7.76 (d, 1H), 6.54(d, 1H), 6.17-6.13(m,
1H), 6.06(s, 2H), 6.02-5.92(m, 1H), 5.50-5.25(m, 1H), 3.83-3.74(m, 4H),
3.64(s, 2H), 2.65-2.27(m, 4H), 2.12-2.07(m, 1H), 1.73(m, 1H), 1.65-
1.48(m, 2H), 1.43-1.20(m, 5H)
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A A] o] 49: (8)-1-(3-(4-(E &2 =" 4d)-6-(5-
(EgEF22HE)EotE-2-Yotr| )3 g d-2-Lolr| =) ¥ ¥ 2 2 -1-
d)Z2T-2-¢0-1-29] AX

5 @A 49-1: tert-%€ (8)-3-((4-(ZFZY=m2)-6-((5-
(EgER 2 E)HolE-2-¢) ol ) d-2-2)ohr| =) F o 2l d-1-
FHEAH O EY A=

o

(S)-tert-2d 3-((6-((5-vl 2 E] o} Z-2-¢Y ) o} 7| .= )4~

10 (EZd=vE)dgd-2-g)otv =) F A d-1-7t 5 A o] E  (200.0 mg,

1.0 eq)& 1,4-0o]£4H2.0 mb)ol &3 ¥, ZetgoldHlo]E(11.9 ng,

0.1 eq, AEA(6.7 mg, 0.2 e FIFIYG. 5

(Eg]ER 02 ))Eo}E-2-0}71(81.8 mg, 1.0 eqS 78 =

Ae7tEY0]E(476.0 mg, 3.0 eq)E ZHEHZ 718%d. mloja=zgolr

15 wEE7]olA 150C, 1AIF ¥EgAIAT 30T ©l3t2 374 ¥,

mL)9k  dgolAEHCIE(10.0 ml)E A F, FEFS

ALt HEFLS FFIMGEENIAM Axd g, #Y 5F3)

dojd AE HE IERvEIHIEAEHIE:EAR = 1
At EA AFE(68.2 mg, & 25.8 HE TS5,

o]
10.
=y

Tk,
)=

ol m{ﬂ
O

[‘—{II
o2 3R

Ol«

20
@A 49-2: (S)-4-(BZ g =1 g )-N-(3] o 7] 9 -3-9 )-N°-(5-
(EdEF 02 d)EolE-2-9)9Ed-2,6-To}F ] A=
75
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F F

"

N S

he H

HN N Nh'OH
=

£

gA 48-194 FE
oA Bl o] E(10.0 mL)o) &3
5

=

4

=5k =72+ (50.0 ng, 1.0 eq) S
B 2 8(0.4 mL, 20.0 eq)S

oF wukskith., 1oN-FAMMUEE F89L
5 o]&3td  pHO~12 = a8 3, %a% tho|Zzangze
FrFAGEFSAAN AzE o2, Z%?.} 3ttt dojd FALE AY
ARuEIYY (G| S22 e v e = 10:1)E  AAFY E
S$FEQ7.0ng, & 4.3 %9 ?%s}eit}.

A48 HAg 242

o])lv
nﬂ-l

2

10 A 49-3: (S)-1-(3-(4-(EE =9 <€)-6-(5-
(EdEF22vE)golE-2-Yotr| )3 2] d-2-Yolv| =) 3 o B d-1-
W)ETEI-2-d-1-29 AZ

CF,4

=

N .S

TjJQ

A 49-20 A} FEFI F7A(20.0 mg, 1.0 eqe

=2

15  HEZHO)=2F (2.0 ml)ol &8 F, E(1.0 mL)E 7sln T4

T

YEE(17.2 mg, 3.0 eq)S 713 ¥, 0~10C & YZ&uct. olad=d

_</

H

-

Z

0
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il

Zeto]l=(4.8 . 1.0 eq )E HH3 A& F, 308 F¢ wusiqg
& AZAAZH. tgolZa2ngoz S8 =,
TFHAGEFSAA Azt Y sFsH. 2o Ire ZH
azvteadgs(delgzzdehdgde = 1512 FASE  EA
3= (3.6 mg, & 16.00)& TS5},
1H NMR(500 MHz, MeOD): 7.66(d, 1H), 6.83-6.72(m, 0.5H), 6.55-
6.44(m, 0.5H), 6.23(d, 1H), 6.16(d, 1H), 6.05(d, 0.5H), 5.73(d, 0.5H),
5.48(d, 0.5H), 4.54(d, 0.5H), 4.43-4.14(m, 1H), 4.03-3.93(m, 1.5H),
3.75-3.62(m, 4H), 3.38(s, 2H), 3.27-3.18(m, 1H), 2.86(t, 0.5H), 2.53-
2.38(m, 4H), 2.28-2.12(m, 1H), 1.96-1.83(m, 1H), 1.72-1.49(m, 2.5H),
1.38-1.23(m, 1.5H)

(L

1

A A] ¢ 50: (S)-1-(3-(6-(5-Z 2 2-1H-¥] & =-3-d o} | = )-4-
EIgxde)dd-2-dolr| ) Hd-1-g) T2 T -2-d-1-2 9] A=

Cl
NH

I N

TjJQ

%741 48-1°14 1H-F&ZF-3-o}7 U4l 5-2E2Z-1H-FFE-3-0}9&
AREE ALAd A Etar, AAd 489 FUF HHoz FA FIFE(14.0
mg, <& 7.7%)& TS50

1H NMR(500 MHz, MeOD): 6.16-6.14(m, 1H), 6.13-6.11(m, 1H),
6.06(s, 2H), 6.03-6.02(m, 1H), 5.52-5.50(m, 1H), 3.73-3.70(m, 4H),
3.62 (s, 2H), 2.60-2.15(m, 4H), 2.32-2.06(m, 1H), 1.72-1.65(m, 1H),

1.65-1.50(m, 2H), 1.44-1.25(m, 5H)

st

77



WO 2020/045941 PCT/KR2019/010894

AA 4 51: (8)-1-(3-(4-(&F 3 =r2)-6-(E| o} E-2-
Qotrl:e) M d-2-gotr] )M B d-1- D X2 L 2-A-1-2 9] A=
[\
N S
4 gj Q
N
0
GA 49-194 5-(EgEZSF o 2w E)E|olEF-2-0o}9 Al Eo}E-2-

olfl & AHEE AL Az, AAd 499 FYF Aoz EA
S EE(3.2 mg, & 21.1%)S F533T.

1H NMR(500 MHz, MeOD): 6.68-6.53(d, 1H), 6.38-6.30(d, 2H), 6.17-
6.05(m, 2H), 5,89-5.83(d, 1H), 5.47-5.43(m, 0.5H), 5.37-5.32(m, 0.5H),
3.94-3.87(m, 1H), 3.80-3.66(m, 2H), 3.63-3.48(m, 2H), 2.58-2.16(m, 4H),
10 2.08-1.73(m, 4H), 1.65-1.55(m, 2H), 1.41-1.33(m, 4H)

AA G 52: (S)-1-(3-(3-EF L. 2-6-(5-" D g o} F-2-D o} 1] i )4~
EZgxvd)dEgd-2-)otr )Y d-1-g) T2 T 2-¢d-1-2 9] A=
A 52-1: (2,6-tE=22-3-Z2 0 2] d+4-
15 ANEEYx)vE=9 Az
cl _N__Cl

7 F

NSO

o)
2,6-tF2E2-3-TFe2YIRAALA (500.0 mg, 1.0 e
HEZ3o| B2 F(15.0 mL)o] €313 &, 1,1-7tRddo]u|t}Z&(463.3 mg,
1.2 eq) 78H5ith. A& sb2 stelA 1A7F AL(25 ~ 30T) e I,
20 EEZW0.2 ml, 1.2 eQ) S 718l 2A 7 5Y 2xoA mudtd uhg

o
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AAAZATH, oE olAE0]E(50.0 mL)$ E(50.0 nl)L Jtetd E&&tx
EZS dgE oMAHCIE(50.0 ml)E ol&3lA 33 AFFdIGY. o™
IEHEFS L FFIIUEFZAA Az o9&, I A
oz e Z2Y  FEeEagy(dgotAEHcEEd = 15)=
JA5te] F A 33E(581.0 mg, 87.5 %) FE53+qT).

o
2
Bkl

9A 52-2: 4-((2,6-TER2-3-EFQ2YId-4-d)vE)EEAY

o)

oA 52-19) A FE%  E7HA(500.0 g, 1.0 eq)E
HEEEdE(20.0 mL)ol &3 T, A2(25 ~ 30C)HHsldth. 0.9M
A

HA-HEZSO)EZHA(6.0 nl, 3.0 e))E A3 FH7Isint. ALoA
12 AIZE adbste] wbS-& GAAZH. #E 4L 0 ~ 10C 2 34F £,
6N-G4F F882(39.0 nl, 20.0 e)HAF AHAAF F, ZL =4

ﬂiﬂilﬂM(oﬂ%ohﬂﬁlol AL = 111D)E AASY A 33E(430.2

mg, && 85.9 %)L F=39).

=4 52-3: tert-5d (9)-3-((6-222-3-Z5 9 24
EEF )y d-2-9)olu ) H A P-1-F1E Aol EQ AZ
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o
@A 52-20 A 5% F7HA(100.0 mg, 1.0 eq)oll 1,4-T}0]=4H(2.0
mL)< 7hete 8313 &, ZetE oA H o E(9.3 mg, 0.1 eq), FEA(43.4
mg, 0.2 e)E FHIUTF. tert-FE  (S)-3-olvlx=HHFD-1-
5 Ft=2BAH0lE(75.5 mg, 1.0 eq)S 713 F, AE7EY0]E(325.8 ng,
3.0 eq)E AEZ Jl8I%Th. vlolazgelE HkSy]olA  140T, 30%
RESAIZT. 30T olstE W¥ze ¥, 2(10.0 mL)9t o= olAH 0] E(10.0
mL)E ZHg F, SEGSIST. AEoAHEZ S FRFMIEFT A
Az o, zAgly &3 2oz ZALE a4
10 a=zvtedzfg(dgotbegolE &t = 111)E FAst] A JFE(144.0
mg, T& 89.4 $)< TSI

9HA 52-4:  tert-FE  (5)-3-((3-EFLE2-6-((5-WdEo}Z-2-
o )4~ (EFF v d) A d-2-Y)o}u| ) H H g D-1-
15 FFE2EAYGoE9 A=

N

N
H?‘l/ NN /?L /k
B II.QN 0

2

o

DA 52-30A 53 F3HA(100.0 mg, 1.0 eq) S 1,4-tHo]24H(2.0
mb)el 85t th. ZetEolAElo]E(5.1 mg, 0.1 eg), F[E2(24.3 ng,
0.2 eq), 5-wl&xtolol-2-0}51(24.0 mg, 1.0 eq), AlFEIFE U0 E(205.8
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g, 3.0 eQ)E AHZE Z}etsith. mlo]mZ Y olH wkE 7oA 150T, 30+

HEAZT. 30T otz W¥zg F, E(10.0 mL)st ol PolAlE 0] E(10.0

)€ 7k &, SESUT. ALoMHES LS FFRUUEFE A

Azxg o, Zg FFEH. dolxd e FHH

5 azumEdafd(EetAHelE: A = 11DE BAS BA FFE(86.2
mg, & 81.8 N F53UT.

oA 52-5: (5)-3-EF 22 N-(5-HdE o}&-2-U)4-

EZExde)N-(99a-3-9)9 2 d-2,6-t o}l 9] A=

—(

NS

”TjIO‘”
N

0

10
oA 52-40] A

FEI F7HA(80.0 mg, 1.0  eq)<
AN olAEH ] E(10.0 mL)o] &3
5
=z
5

e F, 6N-GAF F88(0.6 mL, 20.0 eq)S
A H7Mg F, 241 T st IN-FASUEF F4AL
o]-§std  pH9~12 = ,
15 FFUueEgdds 2xd os, Y EFd%6t. 4o @i}
Hote Ao E(10.0 mL)E 7t5ted 308 B9 ZAL AR, AR
oAFg &, Azt A JFE(60.5 mg. & 99.9

dA 5261 (S)-1-(3-(3-ZF 0 Z-6-(5-| D E] o} Z-2-Q o} 1] = )-4-
20 (EEdxvd)dgd-2-d)olu ) d-1-g) T2 X-2-9-1-29] A=
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Y o]

_EA
\
&
D
)=

Z

)

o}

@A 52-59]] A] T53 Z2hA41(50.0 mg, 1.0 eq) e
HEZSo| =2 F (4.0 nL)ol £33 F, 2(1.0 mL)E 718tz S84
UEE(31.0 mg, 3.0 eq)2 7} &, 0~10C & 3z}, o=
5 EEZgol=(9.9 . 1.0 eq )= HAH3] FHI3 F, 308 =<k wyrsiy

e SAA R golgz2dgoen Fead +,
FTRAYEFSAA Axsa Y FHFUG. Lo Jbe FH
AzvtEags (el 22 2dehdvg e = 15:1)2 FHASY A
SFE(26.5 ng, T& 46.80)& TS5

10 IH NMR(500 MHz, MeOD): 6.88-6.80(m, 1H), 6.65(m, 1H), 6.21-

6.15(m, 1 H), 5.68(d, 1H), 5.37-5.28(m, 1H), 3.72-3.65(m, 4H), 3.53-
3.48(s, 3H), 2.76-2.69(m, 2H), 2.52-2.42(m, 4H), 2.28-2.14 (m, 3H),
2.12-1.98(m, 2H), 1.66-1.53(m, 4H)

15 AA 53: ($)-1-(3-(4-(BE) =1 Q)-6-(H & W2~
Johw] =) 2 d-2-Lokn) )7 2 B-1-Y) L2 T 2-¢-1-29] Az

Q

HN\%N;]/“OJ\”
'S

82
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TA 48-10]A 1H-92tE-3-ot¥l thil FE)d-2-olqlg AEg AL
AL s, AAd 489 FIEF o=z EA FFE(11.0 mg, &
31.0%)% 53t}
1H NMR(500 MHz, MeOD): 8.50-8.45(t, 2H), 7.51(d, 1H), 6.80-
5 6.75(m, 1H), 6.70-6.62(m, 0.5H), 6.24-6.16(m, 1.5H), 6.14-6.08(d,
0.5H), 5.77-5.51(m, 0.5H), 4.03-3.92 (m, 1H), 3.91-3.77(m, 2H), 3.74-
3.65(m, 4H), 3.42-3.37(m, 3H), 3.26-3.18(m, 0.5H), 2.81-2.74(m, 0.5H),
2.54-2.40(m, 4H), 2.12-1.98(m, 1H), 1.89-1.81(m, 1H)

10 A A 54: (S)-1-(3-(4~(EEFEY = 8)-6-(H g v A-2-
Yolr] )y d-2-golu| ) F 2 P-1-Y) T2 X 2-¢1-1-2 9] A=

Y

N__N

B - N
U
9

A 48-191A4  1H-92E-3-oldl djal g rd-2-ol9 S ALE3

ALsti, AAd 19 U3 Ao 2 WA T2 (24.%2mg, 24.3%)L
33Tt

1H NMMR(500 MHz, MeOD): 8.15-8.10(m, 1H), 7.80(d, 1H), 7.62-

7.56(m, 1H), 6.86-6.80 (m, 1H), 6.58-6.45(m, 1.5H), 6.24-6.19(m, 0.5H),

6.09(m, 1H), 6.06-6.00(m, 0.5H), 5.79-5.73(m, 0.5H), 4.01-3.80 (m. 4H)

3.73-3.65(m, 4H), 3.36(s, 2H), 2.52-2.41(m, 4H), 2.14-2.304(m, 1H),
20 1.94-1.86 (m, 2H), 1.73-1.56(m, 2H)

HN

o

-

o

o

15

Add: BIK £ ITKo| g A3 &4
Z7) AAdoA Az" e BTK 2 ITKAl tid As) ZAL
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BTKe] o3t A &4 H7t= Promegarld] 'ADP-Glo™ + BTK Kinase
ALg35ld  H78IE T, White 96-well plateol 4]

enzyme system' kitE

HZ5E7} 1 ng/we] HEF F1|35 BIK £4 10 et 359 ¢ 5%

B7td B¢ HFFZ7 1M,
1, 0.3, 0.1, 0.03 nM ¥=9 3
AT, Whgo] £'d plateo] substrate 5 9t FHF
& Fuljgk ATP 5 & 92 H, 30TCoA] 1A vEEAIFHT. whgo

W plated] EE wello] ADP-Glo™ reagentE& 25 u A st} 30Co)A
= £ welld] kinase detection bufferE 50 uf
@3t 30TolA 302 RESAIZFT. BE

platex luminescences

Ao, A

control™ positive

A2kt

control<

ICso B7FY 7Z4-$- 1000, 300,

2 5 ue He 9

100, 30, 10, 3
FEellA 158

FE7F 10 uMe]

greo] ZY

=3l ZAFRZE AE5P . HItE duplicateE

g flol

aae H7b AR

AEstd, I #e 7l

ITKl gk A4 H7tE Promegarbe] 'ADP-Glo™
ALE38t  HILER T, White 96-well plateol A

enzyme system' KkitZE

FE5E7 0.4 ng/w7F HEE 243 ITK §4 10 wo &

AE HFTEE7F 1 M,

ARE. 3 4,

=
2=

w}2} negative
F02  IChe

+ ITK Kinase

4 v= F7Hd

ICso 7FY A% 1000, 300, 100, 30, 10, 3, 1,
0.3, 0.1, 0.03 nM +==9 FIJ=E 5 UE 4L H

HES Al AT, ¥k2o] B4 platedl] substrate 5 we H=E
E F0|3 ATP 5 wE 2 o, 30CAA 1Az 9rgA AT, wlb
welloll ADP-Glo™ reagent& 25 wt A 23}o] 30004 408

welloll kinase detection bufferS®

H, We Avstel 0TAA 308 WeARh BE whgol

=

luminescence® =

_q

Astel  A3tE
A8, HTE

A8 sl

AEIGT. Bte
F49 HIb AR
84

2o A 158

X7t 25 uMo]
59|

50 w A2
€Y plates

duplicate®
w2} negative
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control® positive controld 4}&3, I L J|FCE  IChe

ANSAS. 47 A%E 87 E 1o Jehhsich

(& 1]
A2y Aol
AA 4 A A
ITK 1Cs BTK ICso ITK 1Cs0 BTK ICs

aled ¥

(nd) (nM) (nM) (nd)
1 4.1 4.7 28 31.7 8.8
2 2.6 3.1 29 50.4 18.5
3 9.1 10.3 30 47.0 67.1
4 1.6 0.4 31 15.6 8.8
5 >200 151.6 32 5.6 3
6 36.0 27.7 33 3.9 1.8
7 3.5 3.6 34 1.7 1.1
8 71.7 72.5 35 13.4 2.1
9 >1000 >1000 36 1.8 3.9
10 >40 2.4 37 1.9 3.2
11 7.8 8.5 38 2.6 1.6
12 2 2 39 4.8 7.5
13 >200 >200 40 10.8 10.3
14 49.1 3.3 41 128.0 9.5
15 47.3 2.3 42 2.2 2.5
16 >1000 1.1 43 2.1 1.6
17 1.9 1.5 44 ~1000 >1000
18 50.5 5.2 45 91.6 30.8
19 200.0 875.3 46 31.8 5.2
20 1.1 1.1 47 9.0 6.1
21 1.9 1.3 48 ~1000 ~1000

85
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22 1.0 1.2 49 3.0 2.0
23 200.0 36.6 50 ~1000 ~1000
24 2.3 2.2 51 ~1000 ~1000
25 ~1000 ~1000 52 ~ 1000 ~ 1000
26 17.7 2.2 53 42.8 7.7
27 43.8 85.2 54 ~ 1000 ~1000
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(379 49
(379 1]
s7] 84 12 BASE 382, Ex o9 dRHozn et

B= N, 0 & S& :r“éQE TO2HE 74z SgHoz AgH:s
FeHzZAAE 4 WA 3 Egste 59 EE 64 dHZaolx, o
10 A7) 59 == 69 =218 = NS A= st 86},
Rie &, 27, Gy €Z, BE Gy TEYZH |1,
12 X 474 58402, N, =8 (R'o]1,
q714, R'E F4&, BE &2,
LS 2%, G4 €2d, =& 0-°]1,
15 R Alotx; Gy €35 Coo oFE; FEYY; =E2x; A
EE ey deln
714, 71 JHEAd # dsedde 474 SHHeR,

AIX B =AY, EBE Gy &, Aloke2 A84E Gy €2, o}ﬂl =2 23d
Ci-e €3, Gy EFAZ AFE Cy 2, BT 00-(Cy EZ2)E AEHI
20 Y= 2%, 0, Ni-, =¥ NGy €3Z)-0l2,

A Gy 272
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YO

A EE Rs o],
714, Rev Cq €Z, G FELEH, Gy €AY, Cos
F2LAL, Gy €719, EBE Gy 2L L0l
(7% 2]
A1el holA,
BE ElolE, HE, dd, B+ dvd 1o,
Ri& 4, 222, v, =t EldEFFez9Eq,
3EE, B o9 FEHoR FErted o
(378 3]
A1l 9lojAf,
X1 2 X2 EF CHolAY,
X1 2 X 5 dyE (Folx, & 3hue (HolAY, B
12 X F 3hye Nojz, ©& 3+ CHY,
S3E, BT o9 dFHo=R LT F.
(873 4]
A 1ol lojA,
L& 2%, d8d, =5 -0-<
H3E, EE o9 dFHo=T 38T 4.
(%73 5]
Al1gol oA,
Ree Aot dd; #ld; JFdd; £Fx; HE= A=

aAAGAY; dgE A2E FAAY; 2-Aoleold ABY FA

88
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s-olulerzdz Aog AdAAY; -d=AdLE B WA
0-(dEY)E ABY WAAAY; WA Fuegd:; Te wL=
s89 ddegd,

HRE, Ex o9 FeAHoR HENsT 9.

5
(7% 6]
A1l AolA,
Y= 2%, -0-, -NH-, & -N(H"E)-4,
FFE, B ol FFHo= 58T F.
10
(7% 7]
Al1gel glolAl,
Rsx -CHCHCl, -CH=CH,, -CH=CHCH;, -CH=CHCl, -C=CH, ZE¥ -
C=CCHs<l,
15 B2, B o9 FgHoR 58T A.
(373 8]
A1l 3loiA
7] 88k 1€ 817 33 1-12 BAHE,
20 AgE, B o9 gHez 58t A:

89
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L& 2, Gy €24,
ReE Alob=; Ciy €25 Cor0 ©FE: J—]ﬂﬂ‘é & x; A
5 EE Fdgddel
714, A7) gHzAd 2 Ay 47 sgH0F,
HIASEAY, EE G4 €2, Aote® X3E (G €F, otz A3 d
Cia €7, Cy EFAZE XNFH Gy €, BEE (0-(Cy €2)E XSHT
Ye 2%, 0-, -NH-, =& -N(C4 €32)-0]x

10 A Ciy €7, Rs | , Rs |

, EE= Ry o]x

A7|A, Ree Crqa TE2ELZA, Gy €A, Gy TELAL, B
Co-s &71d 0|},

15 [ 7% 9]
A 8ol SlolA,
Ri2 Ciq €0l
N e 474 SHHeE, N EE CHola,
L& 23, G4 €249, B 0-°]1,
20 Roe Alobie; Ciy €75 Copo oFE: FEdd; B8 x; o Ad
EE g ydela
A714, A7) A d ¢ S ude 47 SyHo=,
BASHAY, EE Gy €7, Aotz X&dE Cy ¥4, Gy IR
AGH Oy 27, T 00-(Cry B2 ABI 7,
90
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R
o)
5
(3
10
15

, =0-, -NH-, =& -N(Cj-4 &Z)-ola1,

0 by

<
rle
m
E?l_:

, Be Rs o],
o714, Rs= Coqy AL, =T Cpy &7]dolT.
3+ 10]
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.éo/u\Rs
A= o] i

714, ReE Cpe E7AIE T

(373 11]
5 ALgel gloiA,
7] shekd 12 s serd 1302 EAFE,
S48, B oo FAHOE HEASH U:

[3}l&+4] 1-3]

10 7] 3eha] 1-30 A,

i
SS O Rs
15 AT o] 31

4714, Re= Cpq EAL T

[d7% 12]
A 1%l lolA,

20 A7) garal 18 817) 3 14F BAHE,
g, Tt o9 dtdoz 345 G-

92
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[sheba] 1-4]
Y
N 2N
A
247 3heha]l 14004,
X2 XE 42 5g5eg, N EE CHolx,
5 L& Cry EZ™o3L,
Row EE8 0|1,

Y= -NH-o] iz,

Ty
AT oji,

A71A, Rew Coy EAId Ol

Y\A

10
[+ 13]
A1l A A,
27 &3t 12 EAFHE S3FEL,
D 1-3-((6-((5-HEdE o}F-2-Y)o}v| ) -4-(EE v E) g d-
15 2-)opri) o dgd-1-d) T2 2 -2-94-1-L,
2) 1-(3-((6-((5-mlE g o}F-2-9)otr )4~ (EZ e =vd) T2 d-
2-G)otr| ) Ed-1-g) T2 2 -2-4dl-1-2,
3) 1-(4-((6-((5-HEEo}ZF-2-d)o}r| ) 4-(EZF =r ) F 2 -
2-d)otr ) A d-1-g) T2 T-2-l-1-L,

20 4) (R)-1-(3-((6-((5-H 2 E o} Z-2-L) o} 7] iz ) -4~
(28 x=d2)vgd-2-g) ot =) d-1-¢g) T2 2 -2-d0-1-2,
5) (8)-1-(3-((6-((5-" 2 E] o} Z-2- ) o} W] .= ) -4~

(B2 wr9)3 2 d-2-Q)ohu =) 2] 9-1-9) TR T390 1-2,
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6) (R)~1-(3-((6-((5-H & E] o} Z-2- ) o} ] . )4~
(F2EY ) d-2-d)ohu ) A g8 d-1-g) T2 Z-2-4-1-2,

7) ($)-1-(3-((6-((5-H D H o} F-2-Y)o}7| . )-4-
(EEgevg)ded-2-g)olr ) A g d-1-4) T2 Z-2-4-1-2,

8) 1-(3-((2-((5-H 2 Ho}lZE-2-Y)o}r| = )-6-
(FEH =) Aerd4-g)op| ) A Ed-1-Y) T2 T -2-40-1-2,

9) (E)-1-(3-((2-((5-H g E o} F-2-¢ ) o}¥] = )-6-

(2 =d D) rd-4-d)otr =) A S D-1-Y) F E-2-<-1-2,

10) 1-(3-((6-((5-H 2B o}Z-2-2)otr| =)-4-(EE 2 =12 ) F g D
-5 EYL-1-Y) T2 Z-2-d-1-2,

11) 1-(4-((6-((5-m B o}F-2-¢)otr| =)-4-(EZ e =v D) H P d-
2-4)SA)HHYD-1-Y) T2 T -2-<-1-L,

12) 1-(3-((6-((5-m 2B o}F-2-U)olv| )4~ (S €2 =r B) 7 2 P -
2-d)SAD I gd-1-g) T2 = -2-¢1-1-2,

13) (R)-1-(3-((6-((5-m B ¥l o}Z-2-% ) o}m| .= )4~
(2 =r2)Agd-2-L) ot ) d-1-d) F E-2-A-1-2,

14) 1-3-((6-((5-Fl ¥} o}F-2-d ) otm| =)-4-(EZ 2 = E) F F d-

2-9) o}l )3 S U-1-Q) R E-2-9l-1-2,

15) (S)-1-(3-((6-((5-ml & E] o} F-2-Y ) o}H]| = )4~
(2gx=vg)vgd-2-d)SA)F A d-1-g) T2 Z-2-ql-1-&,

16) (R)-1-(3-((6-((5-"| D E] o} F-2- ) o} . )4~
(EE2Y=vE)dgd-2-d)SADF A D-1-Y) T2 T 2-0-1-2,

17) 1-(3-((4-((5-H D E] o} Z-2-¢ ) o} 1] .= )6~
(& =vE)dgrd-2-d)otr ) A Fgd-1-Y) T2 T -2-4l-1-L,

18) (S)-1-(3-((6-((5-ml @ E o} ZF-2-Y ) o} = )4~

(2Z2)=rR)7 2 D-2-2)ov] )72l - 1- Q) R E-2-91-1-2,
19) 1-(4-((6-((5- D] 0} Z-2- ) o}v] 1) -4-(BF 2] v W) 9 2] -
2-2)o}v] i) 7} 2] W-1-9) $ E-2-9l-1-2,
20) ($)-1-(3-((4-((4-oh A D3] 3 21-1-Q) A &)-6-((5-P D ¥ o} 2~
94
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2-)otv ) B g g -2-)olu ) S A gl d-1-Y ) T2 T -2-¢1-1-L,

21) (8)-1-(3-((4-((5-H gl o} F-2-Y ) o} 7] .= )-6-
(BE€=dg)Fgvd-2-g)otr ) A H 2 d-1-) T2 ZT-2-d-1-&,

22)  (9)-1-(3-((4-((4-(2-HFA N B)FH #2431 -1-L) = B )-6-((5-
W E o}E-2-d)otr| =) v gl h-2-d ) ot ) H H g d-1-g) T2 Z-2-¢l-1-

<o

]

23) (8)-1-(3-((4-((5-PI P B} o} 22~ Yo} 1] 12 ) 6~
(28 2)d e n g-2-9)obu) ) 3 52 9-1-9) R E-2-9)-1-2,

24) ($)-1-(3-((4-((5-PI B B} o} Z-2-2 ) o} ¥] =) -6~
(229 2)dgng-2-)ohr] ) B U-1-Y) T2 T-2-q1-1-&,

25) (R)-1-(3-((4~((5-VI B E) 6} Z-2- ) o} T 1. )6~
(2Z2exg)9 g0 d-2-2)ohu) ) d A g 9-1-Y) T2 T-2-c1-1-&,

2) ($)-1-(3-(NE (6-((5-F D E} O} Z-2-9 ) o} 1] 1 ) ~4-

(B2E8=vg)Md-2-L) ok =)W d-1-Y) T2 T-2-q1-1-,

27)  N-(1-(6-((5-gEl o} Z-2-)otrl o)-4-(EF T v D) F 2 -
2-d)9H g d-4-g)ota Pojulol =,

28) 1-(6-(6-((5-Hl € Eo}&E-2-Q) ol )-4-(E &2 =vE) T2 d-
2-Y) S eSOl =2 -1-9 &2 [2,3-c] 9P d-1-Y) T2 Z2-d-1-2,

29) 1-(6-(6-((5-HlEE o}E-2-Y)olH| = )4-(EE2 rE ) d-
2-)SEEO E2-1H-H E2(2,3-c]9 g P-1-9) R E-2-91-1-&,

30) 1-(6-((6-((5-HEEo}Z-2-¢)olr| )4~ (EET v E) T g d-
2-g)otu )20l A 2 [3.3] P e-2-Y) T2 T -2--1-2,

31) ($)-1-(3-((4-((5-H & E] o} Z-2-Y ) o} ] . )-6-(I] | & A -1-
drgd) e d-2-9d)otr ) FH e d-1-g) T2 T -2-¢-1-2,

32) (8)-1-(3-((4-((4-cl 2 H = 2}-1-) v & )-6-((5-F D E] o} -2~
d)otr ) gu|d-2-d)olr| ) F A d-1-Y) T2 T-2-ql-1-2,

33) (S)-1-(3-((4-((1-HE A gl d-4-L ) S A])-6-((5-H & E] o} Z-2-
D)otr| ) F e d-2-d)otr| o) FH g d-1-P) T2 T -2-4l-1-2,

34) (8)-3-(4-((2-((1-otzE 2 H g d-3-9) o}r] =)-6-((5-
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ol B o} E-2-)okm ) 9 2 -4~ ) s D) S A - 1-Y) 2 BAY ED,
35)  (9)-1-(3-((4-71B-6-((5- D) o} Z-2-%)om] 1) 5] 2] A-2-
Q)olr) ) A e 9-1-9) T2 Z2--1-2,

36) (S)-1-(3-((6-((5-vl 2 E] o} Z-2-Y ) o} 1) = ) -4~(3] 2] -3~
Aduje) g d-2-Y)otu ) H g d-1-g) TF X -2-q-1-L,
37) (9)-1-(3-((6-((5-H EE| o} &-2-Q ) o} v = )-4-(H ] P -2~

dve) v gd-2-d)otu ) H e d-1-Y) T2 X -2-<0-1-L,

38) (S)-2-((1-ofzZ = U H#d-3-4)otv] x)-6-((5-H B E o} &~
2-d)opH| m)olo] AU FE =Y EY,

39) (9)-1-(3-((6-((5-H D E] o} F-2-¢¥)o}m| = )-4-H d H 2 A -2~
d)otr ) H B d-1-L) T2 Z-2-Aq-1-L,

40) (S)-1-(3-((4-((1-H 2 A 2 d-4-Y) % A)-6-((5-H B E] o} Z-2~
d)otr ) FEd-2-d) ot ) F g d-1-Y) T2 X -2-91-1-,

41) (S)-1-(3-((4-((1-HE A g d-4-Y ) KA )-6-((5-HA E E] o} Z-2-
Aot ) Fgd-2-g)otr| ) HH g d-1-¢g) F E-2--1-2,

42) (8)-1-(3-((4-((4-d & H = g2 -1-d ) & )-6-((5-H| & E] o} Z-2-
Dot ) g d-2-g)otr ) A g d-1-d) T2 Z-2-¢-1-2,

43) (8)-1-(3-((4-((4-mE o # e}zl -1-d) A & )-6-((5-H D E} o} Z-2-
D)otr ) F e d-2-d)otr ) F H g d-1-g) T2 T -2-q-1-2,

44) 5~ E-N-(6-vl e 4-(E 2P v e) P d-2-¢ ) E] o} Z-2-0} ¥,

45) (9)-3-Z22-1-(3-(6-(5-9 & E] o} Z-2-Y 0} 1] &= ) -4~
(228 =va)ggd-2-dotr| o)A A d-1-I) T2 H-1-2,
46) (S,E)-3-F 2 2-1-(3-(6-(5-" & g o} Z-2-Y o} 1] 1= )4~

(EFerg) 2 d-2-dotv| =)o g D-1-Y) T2 Z-2--1-L,
47)  (S)-1-(3-(4-((4-(3-otm| == 2 )3 o 2} 7l -1-L ) | & )-6-(5-
A2 oE-2-dotr| i) v gl d-2-dojr| ) g d-1-9) T2 T-2-91-1-2,
48) (5)-1-(3-(6-(1-¥FE-3-Lotv| )4~ (EEY = d) 3 2| D -2-
dotr ) v a-1-d) T2 Z-2-90-1-2,
49) (9)-1-(3-(4-(2ZYx=m2)-6-(5-(Ed ZF L 2 2)Ho}Z-2-
96
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dotul ) v d-2-doju) =) H g d-1-9) T2 Z-2-9-1-2,
50) (9)-1-(3-(6-(5-Z Z 2-11-3] &4E-3-Y o} o )-4-
(E2Zgxeve)ved-2-Lotrx)F s d-1-d) T2 2-2-4l-1-2,
51)  (9)-1-(3-(4- (Y =rE)-6-(Blo}E-2-L ot ) ¥ 2| -2~
5 <otum)dHd-1-d)ZT2Z-2-d-1-2,
52) (8)-1-(3-(3-FF 2 2-6-(5-H| BBl o} &-2-Y o}7| 1= )4~
(BEx=rg)ved-2-Lotr =) A d-1-d) T2 2-2-4-1-2,
53)  (8)-1-(3-(4-(EE = B)-6-(F Y D-2-Lotv| =) 2 D -2-
dopr =) d-1-d) T2 =-2-¢1-1-&, ¥
10 54) (9)-1-3-(4-(EEYx=vg)-6-(FJ v d-2-detr =) v g d-2-
dotul =) Fe-1-d) T2 Z-2-A-1-2
L2 TAFHE TLERH dEHE o= shid,

398, EE o]g GeHoz 85T 4.

15 [ 3 14]
A1 WA A3 F o= & o FgE, T o9 ggFHoZ

a3
H47h5 e 98 o= @ 9 3P, Tt oY FHFoz HehsE

6‘] = — A
e FE HEOE TFHE, A7t WY 2B Ex P9 oY BE ARE
L

20

97



