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A118ke] dojA, Ar] FAstH ZAELS H-~HREo|=A AAA (non-steroidal anti-inflammatory drugs),
H]-A A Alo]ZF 2 LA A YolA-2 A& A (non-selective cyclooxygenase—2 inhibitors), AEIZ] Alo|Fz &
Al AlLtolAl-2 A3 A (selective cyclooxygenase—2 inhibitors), FZEE|FAE|E0]= (corticosteroids), &%
FAQIA} €A A3A (tumor necrosis factor receptor antagonists), 2a]AAl oAHE EE o
(salicylic esters or salts), WS A A (immunosuppressants) F+ HEEZ A o]E (methotrexate)Z4-El

HEE Aow shbel £AE Frh2 Egehs, RAsE 24,
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A3 13

TYK2 7]vpeobA)(kinase), JAKL 7)1 bobAl, JAK2 7140}21] JAK3 7]UbolA], = SYK 7)uolAle] AAAZA e, Al
18 WA A108 5 o= 3 o 7IAH sl3tEe &

AT 14

TYK2 7)obAl, JAKL Z)vhobAl, JAK2 7)1ubolAl, JAK3 ZutolA] T SYK 7)iutolAlel #dE AWo] ofvf =
Aae 918 A Az, A1F WA A108 = o= & o] /|AY FFE &%,

AT 15

TYK2 Z]vbobAl, JAKL Z1vbolbAl, JAK2 Z1vbolbAl, JAK3 Z]itolA], T SYK 7] tolAlel A4S A3 slr] Y3, Al
138 Wx A103F = ol 3 do] 7|AE 3FFE L A138F £ A1480)] 7)AE EAEE ZAEZS A}
A FoAgozy, AHS X85t WY,

o}

47) AW ANAY A, 934 A8 @ o

gl

)
B

3} aL;

tlo

A7) AzpEe Aee H2(asthma), #AA(psoriasis), FFZ=(lupus), A Z3Z(multiple sclerosis),
9(allergic rhinitis), °o}EY XA (atopic dermatitis), HZ3(contact dermatitis) =

A (
2Z7] W% (delayed allergic reaction)S ¥3s}ar;

A7) A=A Ao A=A A A3(inflammatory bowel disease), Z FulE]~A #HAA(rheumatoid arthriti
s)S Egkslar, olu A7) AFA F Age T2 (Crohn's disease) @ #AGA A< (ulcerative colitis)
S Z3&star;

A7) e MEW (leukemias) ¥ 1FEY(solid tumor)S ETEFE A, £ 5 = b

25 47
7] & # o

B 292, T 53l 20173 89 18Yo] A|E¥ "Chemical Compound, Pharmaceutical Composition
Thereof, and Use and Application Thereof" FA|2] £ &3] &Y #1201710713389.85.2] XA A 314,
ole] HAZ} £ WAA el Hu=E 23hE).

(

B A Uge S g goll (kinase) A B4 2 vt dolulo] = (pyrimidinylanide) HEE B
o] FHirehi: hAlsHY mAZel #a Aotk B A g EF 47 B3R §E L S8 B Ao

-
pul

2 A3 (autoimmune disease), % F-7A-¥w AH (anti-infection-associated disease)},
A 7ivolA] g9 Aol (dysregulation) A

chuy

Fololl st #AAo] ). olFS T2, JIYUAIE LA

71 A2kl Wol(mutation) HEi= Jqlﬂh, T JvbolAl A9l Ao AR % Aotk Al FIHE

2, ZIYelAlE Aoz A sl B sute] Fdo] FAA AAKS H AF A oFHE A RS
BoFo,

7oAl = dwd, A4, gstE, 7EUAE @ O Ax gxEd QitstE S0 e, AAAE
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o] Aty BE FHAA Fag IS Fastt. WA, dld gjolA] 2 AE FyolAlE o]Ee] o]
He Ax 23, @43k, 9 4o BAgd JFS vEnh FHAR, olE2, % AT QA (external
stimulating factors), oZdd] 474 JA=p7F Fs = =3 =

2, @id g)golA= 2719 FRE WHZIT: shve HEA R T2 s Al
i ke Eged 719 ikstel A9-HA 0 Q). 24 JivetAls, WIAE S22 xR FEA
(endothelial growth factor receptor; EGFR) ® M} H]-8A 7]yolAl (intercellular non-receptor
kinases), o1& &% JAKs ¥ SYKE X g3sle, Ax #WEHGQ A4 A F&A8 T2 711,

oA, AlEe] *3 o % Fop, dubE o

JAKs Z1vkobAl g e] (family) = AEZF H]-FE&A HEA 7)vtola] Algzel &3ttt o] 1981 A=
a1 120-140 kd o}v| At R o] Fojzlth. o] JAK-STAT A2E BFa] AE A5 d2de . JAKs 7]
YolA] dide]s, W ukgolA Tzl AEZF QA-2]E Xl (factor-dependent) 4 2 E(expansion)ell
HolE =, dda"E Axe] 7lsolA BFASA(vital) G&EE grk. gER viEe, JAKs HEEeE ) FRe

MW E, 5 JAKL, JAK2, JAK3 ¥ TYK2S = etk JAKL, JAK2 B TYK2&= wlg- W& ®flelA EA8HA
9k JAR3E =5 2 HE SolAw EAstE. A glyolAlE FHul g & (catalytically active) 9
2 ZEE A (falsely active) FH9S 7FAH, ol& Fuje] 2&(catalytic function) §lol& H]EAJo]ojof
ghol, JAKs didele] gde o]Ee] wuk FERM =Wl Fa8 AX-EA 3 (cell-activating) S1xlol] AgHsh

—_

E

o MED AE-E8Ad3) 1A il (mediation) & S, ol Ao MXEZ F8Ao Ajste], o9 oA
H ogaks w3)sit).  olgjdk WAoo w | AT HY EA(signaling molecule)= I -9l (anchoring) & 2ol
3, Al dg 9 Axdre] AL st A 58] o3 93S s,

Edo]l A 27bdd (organelle) & o] &3 AESHH Aoz, TYK27F 13 <QIEJHE (type I interferon)
(IFNa)®] 715l A w35 zZtethes 3o Aoz Wik, F7HAd AgH ll AlgES, TYK2 7]volA]
7} A& A9 e A2 Welgl (autonomic or adaptive immunity)¥ A@E ThFd # g3t A=k 4l
TAY AR Bodths AL, BoHT. TYK2 Hob% vh$-A(TYK2 knockout mice)E A oA 473k HS
A (immunodeficiency) S BTt HEAE, TYK2-Z2FE n}9-2~E QIEHHAZ [FNa/Bo] He 0|59 WA
o] A, o5 AET AHARLE AFH WollA ZIvelAl TYK2E EASIAZ 4 vk, TYK2 7|vofA
o] AXe STAT4 A3t Aofi(defect) P TNFr QAA}ES o] &3k np$x T-AE9] Thl AER9 ¥3lo &%
=Y & Ak, gH2A L"Jﬁ‘r% zgtaete], TYK2& B2 +&A A& Faagstar, oleg FAEE F3
< (downstream) STATs AEE AL + AdolA, HFZEH(recruited) STAT ZEtho]w (homodimers) %
e ko] (heterodimers)®] QIAFSHE Zefgit}; olwf 3 o likste AP ES HA o=, DNA AL s
}.

W& Ao B (cytokines) o] TYK29] &Asteol #edw ™| o]o] 7} 23k AL IL-12 ¥ IL-239]t}. o] 271
o] Al EFRRIE: FUE MBS (subunit) pd0S F3tal, o]E59 tsdte FE8AE o|FA IL-12RB1/IL-12
B2 % IL-12RB1/IL-23Re]t}. IL-12RB2 % IL-23R°] JAK29] A3l s<F, IL-12RB1°] TYK29] A3tsle],
TYK29F @ &3t A4 7lss "bEolditt. T MaoA|, IL-12& IFNy 9 X *é% fred & 9da, olzjgh
AL TYK29] 3ol ZA o|FE3hrh. TYK2 R JAK29] AHA] 2H& BhellA, IL-232 T AIEE DA A, ©]
£9 Th17 Alxze] 832 3472 $ b, 222, TYK2E 7 HY XMHE Zﬂ%}% HAgo| FaF
s g, o FRIAE, TYK2E IFNa/B-"/lEs= ANadEd AR Foqste], 28 A E(hematopoietic

el AAS AN 4 Ja, A AW (blood disease)?] W3} (pathogenesis)olA Fo3 s

2

> m\,OL

¢

ok mlo

A (Psoriasis)e &3t ““é A35A Tll"% AW (chronic inflammatory skin disease)o]th.  $-H|7|F4t
(Ustekinumab) A41-& AAo g AFEE AL, [L-12/23 p40ol] 3 ddZFE zﬂiﬂ(monoclonal
antibody)ol™, ©]¢] &‘L}E, F-INF-a XEE st GddEE A ol A E(etanercept ) Bt} o $-F3}t}.
aYeE, TYK2 ZlvebAlel o&] mizfws IL-12/1L-23 FH(axis) o] AlE AEdY AR, 149 o 2 X5
of #Hol wrh., HSh TYK2w, AA W ¥F-23 FAl FA-FEd FE (type IT collagen antibody-
induced arthritis; CAIA) E&oA, Fwe] wyiyol Fojgir), ofAY wpe-29 FAth (hind limb) 7},
AzF @A FAF &, wde] we e SWk(erythema) ¥ HFEoE -tl'*oia/w Ak (swell), TYK2-ZAHe] v}-9-2=
= AEG] e A3 (sign)E HolA ¢okth. AL, AFA AE H&(infiltration) ¥ AT &4
(articular cartilage lesion)o] TYK2-ZA{¥ m}9-2oAl VeEPA] &&=tk 313, Thl/Thl7 B=E-dHE Abo]
Bk A ek TYK2-ZAFE mhf-2oA dadves A3, & A58 AlEAS 2 fER s mugriyg
gl o] ubAl (matrix metalloproteinases)® @ H3k F7lshA] Futte A& Bz, A9 dd=, TYK27h

(
T
olI
o
N
fo
Ol
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W] Bl e Tag 7oes et AS 2ot

e~ wdo A JAK1 FAA} Zobe AF(JAKL gene knockout experiment)S, o]2|3dF &7} oA AF3d A}
O|EFIQl FEAe AETH anE 2d3te dd 8% 988 e A4S YERiY.

vhg-2 el A JAK29] FHol2 Wl (anemia)ddl o3 FHEE FE H5o2 olod k. Ik JAK2
AR e 7] EdRo] JAKVEITFS, =324 W (myeloproliferative diseases) & A4 dd3F
(polycythemia vera; PV), EE|XHEAT3715 (essential thrombocythemia; ET), F4#3l% (idiopathic
myelofibrosis; IMF), "Hd =44 W&W (chronic myelogenous leukemia; CML) &< 3} uf
JAR2 AeAlE 25524 A At Ao 7|y o] gt

o
re
=)
)
ui

JAK3 22 JAAA 24 (Autosomal recessive) ToHHHIZYZT (severe combined immunodeficiency;
SCID)E zte= AbgholA elgxuk v]-He A3 (non-immune defects)S Holx| i, o] HIIA|A)
(immunosuppressants) 241 9] JAK3 A7} AlAe] #HE G35 74, WHIAE fg FE oF=o] 9 A
A& AAS.

H7g E]2A1 7]yolA] (Spleen tyrosine kinase; SYK)i=, ZAP70 @ 7|uolA| sjde o] &3t AEIL EHE
Al g g)golAelt),  SYKE B AlESY %7] W, HAe] FEZ P (individual lymphocytes)o] W 2 A<=
gt B MEe] 7lselA Tas J¢E gttt oyt HAo A, ol ket 45 AY AR il Sre 7]
tholA| o] Q1Aksle] st " glo] TR IS & 4 9}, FZHEA E(hematopoietic stem cell)olA XA
2o 2 (universally) &= A o]lgoll, SYK&= ¥]-Z8 A|¥E(non-hematopoietic cell), <& £W AIAE
(epithelial cell), %+ AIXE, MfoldE(fibroblast), A3 AEX =L § AXH LA, EV]—‘
(multiple function)< Z=th. B MIXE oA SYKO A3 A A=E 7hdsiA o3 7L°] okg
B AlZ +&A (BCR)= el AFstar, ololA LynPTK(Src H 241 7]vtolA] sidzle] &3 E &3l ITAM E]
Z S g&A(motif receptor)d] *ﬂié 7] (cytoplasmic tail)E ZA3IA 711 ?_“Jﬂ/\]ﬂu}. SYK g o]
SH2 vl <1xkslE ITAMS] 449l Ag2 SYKe| AF7F1XxEsl(autophosphorylation) @ ©]o]Zt}.  SYKQ]
A7 14kskE WY 8- S K @43 9 $& Asddgd ufs T3k, SYKO] 33+ BCRe +5% 4l
SHEe dFES o#Wsta B Axe W Mzbek A weld 4= ok, SYK EE PTKY] 75l
(Dysfunction)= <17Fe] @S AX, & &9 £31]E7] Hh-g-(allergic reaction), Z%l(asthma), 95 %2 #
7hHS A3bollA & B = T4 EE Y 959 T8 wiAA(mediator)§l A&
Hojgth, SYK A3l 2E &3 B—/‘ﬂ;_ ‘i}*é#o(mallgnanmes)oﬂﬂ EAstE. dE W, FY-9&FQ
QlkslHE SYK&E AXA lymphoma), WA B-MX HXF (diffuse large B-cell
lymphoma), €JFA3E" Ei‘(mantle cell lymphoma), % B-A|E TP HZF WEH(B-cell chronic lymphocytic
leukemia)ol A EAE 4= o}, AFAEL, 2FA H=ZF 2 nwkAdAY B-AE HIZF AE U SYKe A
A7t F5 Asdg 29 14kste] S TFAAA, %Ook AE S22 2 AES AT F vk AS We
ok, @k, SYK AF(translocation)v &0 BAEFT (myelodysplastic syndromes) % W3 T-AE HX
Ak, FrHHor ol FluvolAlrt b HA(proto-

<IN
lo

w

>—<

N

UE 3
[y
ol
-~
=
a
=
o
=

Z(peripheral T-cell lymphomas)oilA]
oncogene) & Z&-3tt= AS AJAFSH

g g

A7) WEE aEste], E RAWES G TvolAl As) 24& g v dotrtols Sgte, 7] 8
FEs ke %Zﬂq‘”—i 24, 2 A7 e &5 9 S8 /AT, AdAE wAdeEd, dd

=il
N
g Aol AnE 94T & 9

hul
r‘

&
= v (nultiple) ZIvebAl7y s oz Aajslo]

A1 FSHA, 2 AAWEL 317] 384 (D2 T8 E FE, o9 dAo]dA(stereoisomer), o] &H
o] A (tautomer), ©]9] FATH O R F&E= A, o] &uistE(solvate) H o] ZZ = (prodrug) &= ©]
FojX = Fo2RH A9 IRHES AFet):
R2-NH 0
I
” N ”)\N/ Ry
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[0027]
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7] shEA A,

Q= 2, 7154, Alobx, OR,, NHR, =+ SOR.ZEHE AMEl®ar;

R T4 Ee (G €425 A8y,

Ro= A3 e HX3E AEY e 2XF 47, X3 B ¥X3E Ao S 2Y, X3 e v X3y FEHR
AbelEE, X3 e vX3E ol e X3 EE u[ X3 IR R dEyy,

olul A7) ABHE AT ARAE B2, EAELozdY, Aohw, SolnEd, %A, Y w24
GG ¢, CCy APIEREZ, (C &IANYY, (C Lo, (-G ¢ddxrdLd
(alkylsulfonylalkyl), C3-Cs 3BlEIZALO]EE, CeCp ©FH, CCp dEZolH, (-C LA E}uto| =S

=
(alkylsulfonamidoalkyl), Ci-C¢ &Ald L (alkenylalkyl), Tx C-C¢ &714d<Z(alkynylalkyl) 258 A€

Ry, Ry, ¥ R 47 SHHORZ 4, (G AlelE2Y4, ETEFo=dd, ETF548tH (trideuterated)
e, Ay == X8 -G €7, -C dZom =g, C-C LFALZ, -G sHZAIZE LA, C-Co

&= A 7R " ¢ (alkoxycarbonylalkyl), C-Cs &Zolr]=7lRd <7 (alkylaminocarbonylalkyl), C;-Cs 3Fo]=

ARG A1 t

I

el sgE W bAoA

o

2 He7bed FIAE)E £FAE oA

ok
_|2i

A3 FHAA, & AMANEL, TYK2 Z1volAl JA A, JAKL 71volAl JAA, JAK2 71volA] A A, JAK3 7|4
obAl lAlAl, i SYK 7lvbelal AIARAS), AL W] HFB] FEG AFA.

4 Zh A, B AL, TYK2 7oA, JAKL 7)ubolA], JAK2 7)ubolA|, JAKS 7|ubolA] @i SYK 7]ufof
Ao} HAHE Ao oY EE XEE AT A9 AxzAAY, Al S EY £EE AT},

5 WA, & JNAINE2, TYK2 7]volA], JAKL ZIvpolAl, JAK2 71ubolA], JAK3 Z]ubolAl, Hi= SYK 7]ufo}
Al YL A As, Al SHe FFE e A2 SHe] ATH 2HRS, BAA FolFomA,

= BAIMRNAM A E = TIEAR] ARk Aol tEe) #Eld avtes etk A AHAE =
A

193k Tt dojrlol = SHgE-S TYK2 71utolAl, JAKL 71utolAl, JAK2 71ubelA], JAK3 71ubelA], = SYK
ZIvtotAlel Wgk $-=3 As) 24& 7PAM, TYK2 Z]vobA]l Al JAKL Zivtobal oA1Al, JAKZ Z]vforA] <

AA, JAK3 71votAl oAlA], T SYK 7)uolA] AAE AREE 4= QlojA], o]& <& TYK2 7|vbobAl, JAKI
obAl, JAK2 7IvfebAl, JAK3 ZluvtolAl, Hi= SYK Z]utobAlel e AW S adHoR oA B A5d

T T

YL YAk et FAEA E
g AouA ke 3, 2 BAAMA AREHE BE V1eF] 9 At fols, AT gl &k Ve
Z

[€)
sope] Fel J1EA oo FEHOE olsfst A% BUW v F it

B BAANA TR EE didel dEk dole] AFS A oA, g hde An 3 ey AAe A
g eAlHQl Aojal drge] HAnkg 9% Aol o]l ofoF it}

= AN AFelE = dF Bek Zl(group)i=, 71 Wel EAighs B dabs e e dakse] dA A
T2 Uehr] 9% destd Ve Adgdd. o8 89, GG @22, AA 1 WA 671 A dES %
o, obdlel A Aejs= Axt 22, & 715 7HTIAL; GG Al R A 3 WA 10709] ' dAE
& %=, obdelA Aos= A 2, AlEREA VIS TR v, B BAA M AREEE A
2 "ol o)A =(membered) " 719 gl AbEe] s bR, oE =W, "5/ HAER o] FofA =
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22 (5-membered ring)"E 1] YAEL] MFTF 5L S ou]dtt).

B g G AR A S g, B A UlgedA AREE BE 23E 715 (5, 27 o) 7El
o8 Z3E 7D, d44 F9(connection site)Z wpA|Htel] V|EHE V5 Fa A yH o] AAFT.
dE 89, "o mdA" V= dHotnw Y7h & Ve FE A ymAel dZH= AL ovlsta;
"AFAGA" V)= dFA 717 & V1S S Bk UH Al dAHE RS v, 5

"obH "= -NH, 71 7helRlth,
"Alobw"= -CN 715 71Tt
"Sro] == A= -0H 7] 7helRl).
"ot -C(=0)- 71 7]
"FHEd" -C(=0)0H 71 7H A0,
"dxd"e -S(=0)- 715 7HeRIT

"ol ol e ~C(=0)-NHI, 715 7FelZIT).

[€)
e Sl =Rk Ur”ixl ol 037551E, B 9 Fa dAERRE o @ E= 2
A2, a5 59, 1 WA 18 A, steddsA= 1 WA 8 A, | steEsiAE 1 A 671, o kA sAE 1
WA 4 A AAES 7 o o] dirls uEs EFEARE ofo AgH A ke WdE, oE,
Z2d, olAZgd, n-Pd, ]iljr%, sec—H®, tert-%€, n-dd, n-Ad, 2-9d, AL, 2-vAY ) 3-
Hadd, $d, wd, v, 5, dEsAeE dd, og R ojazed. 4 V] A Fas dole A4
g 7], dE B9 @27, stel=54d, oivx, d-X3E o}v] =(mono-substituted amino), ©]-XZF ofH| =

[e)
(di-substituted amino), &= A], ofv|ioldd  FH|ZAte]Ed T2 do= wAd 4 Qrt.

2 A UEdlA, EUE 7] Ui e HY V2, fo "dFALAS, &4 71E FI A2 U A<
AAY = &FA 715 9ujgitt,  dFon| =7t d 47 (Alkylaminocarbonylalkyl) ¢ 718 &3 &4k Y
HAo| AZAEH= Aol =7}H d(alkylaminocarbonyl) 715 2|w] gk},

X

AA A, e 1) A3 EE Wl 7R, g "HHEAIZY S, 2 WA 1249 wa UaE,
2 oAx, Ak 9 FoRyE HEHE 1A 67 AHRARE o FolAE, A 3 WA 184 AxE
o] Foj A= HI-WEFS Ate] 28 7|5 Tt 2 WAACNA e FASEA & 3, dHEA|EE 7
ExAbolE ¥ (monocyclic), HRoJAlo]EY, EdAto]FY Hi= 11 o]e] Alo]EY AR
H(fused) i8] A|2=® ®== vhgdz a2 (bridged ring) Al2=¥S X3e 4 Qlvy. 2
A, AHRAITY SIS AEAAL AL, Bd A BoAel UG 1 U S
o],_‘:_ ot Aol 3 W] 8719 YRR o] F oA = v|-wkslEA] UL/\}O r
pozyn duE 1 uA Sl ANZHAES ThaE, HEA
AL W WEY LuApelEd A, W f AL AA, e D BoEyH 4
AAA 5 WA 6] DA olFelAE H-BPHY wabelTe

= ar; A A Qelz AREH

°

S

»
(quaternized) = %1aL; 3l ﬂi P 124 7]% FiEAoR e s 23} Atk EEHEAIEE Ve
=3l
B

©

=
T

o & R

oL 2L op -

it lo

o e rlr

=
L %
W ke

g“

X ool X oo
o B do o

=
w

Pﬂ
rlr
=
=
o
>~
>
)
o
i)
N
hul
d

;é
F
E
>«
>
2
>,
g
dw

=
“d Aoz wAh YA = A yu Ao A449 4 k. ¥ gE ke
e ZAo]F™ 7)o, & }4 Urtﬂxloﬂ EH AFo] v-wraFSA g A, sk o] el of
4 EE JHEoldd & vk SHEA|EE V]9 dre thes EFAEE, olo] AFHA grevh: T
Y(pyranyl), HEZstol=292}d (tetrahydropyranyl), ElQ232Fd(thiopyranyl), EHEzZIslol=2Feld
(tetrahydrofuranyl), =239 (morpholinyl), Bl R =22 d(thiomorpholinyl), ¥ 2}#d(piperazinyl),
37 2l vld (piperidinyl), S AR (oxazinyl), vl %<& 2hd (dioxolanyl), HEgslo|l o)A Egd
(tetrahydroisoquinolinyl), t]7}sle] =2 o] A F] & 2] d (decahydroisoquinolinyl), olm|thEd
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[0046]

[0047]

[0048]
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(imidazolinyl), °]vW|th&g]tid (imidazolidinyl), FAEZAd(quinolizinyl), Ele}Z&tid(thiazolidinyl),

ol&EolE |t d(isothiazolidinyl), ol&AFEE I d (isoxazolidinyl), Tlse]=21EH (dihydroindolyl),

SEFelo] =2 Q1EH (octahydroindolyl), S EFslo| =R o] A Q1= (octahydroisoindolyl), yEgdd

(pyrrolidinyl), ¥&+Z&gltyd(pyrazolidinyl), X@o]u|d(phthalimidyl) &, vl sAIE HEZHSIO | =2F

gd, HEgstele2uetd, EaZd, IHAAd, Fdagd, 2 JE2ud, 9 uEAsiAle HES)

olegydgd, RaZd, % gAgYd. ERAlEE 7] F Fae, d99 A4 7], d8 W, @2
13574

A, Shol=Fa, ofnln, A-AghH ofulnw, ol-Aghe ofmlw, Wb, AR, AHA, AlelERAY, v
AelEd, bR, oulwold, Bol oa Aoz mAY 4 Uk,

BN Wgel A, ErhE e A% mi Wl )=, gof "eld'e 6 ulA 187 (hgEsAE 6 ujA
b Be AAE R AA il 35 2

—
o
N
N
BN

N
>

o md it
A 8 rlr
bl r1r

o

Y

>,

o :
il oo
fu oo K orl
N

ol o[>
it

o

Y

ol

o,

Iy

Bl

>,

o

e

i)
1
>~
(o} -
o)
mZ
&.
L
o,
>~
=
©

Y

fz
AT po

ol

lo =

il

-z

o

rx

)

vo ME g
e -
TN
o
o
il
o)
)
fru
>
o
(U

<
O
o
i
o
2
>
i
oo
[

%> il

= el

g Bkt o] ﬂ@fﬂi Aol Adgk YA A X 3d
=5 SepAIRE  olo]l  AFHA = #d, y=z=ed(naphthalenyl), <
(phenanthryl), ZF<2#d(fluorenyl), 2—‘%11 £ AlZ2]=(2-benzoxazol inone)
7-A (2H-1,4-benzoxazin-3(4H)-on-7-y1), &, HIEAstA= #Hd

2 A WBollA, ETE 7] dF EE V)=, %Oi ";]‘3
1WA 4 SHEdaa, 2 Hojk shfo] whEk
A2~¥ 712 71g g, B umwoﬂ/q TR o2
W, EH R TE RiAlo]EE, Hlo]Ale]FE
UL, o= FHFE e V\E“ = E}\ﬂ A7 ag] AAEE ZE
e 3 dxe o= tskd =
2ol 7=, v EAE A4, kA4 " Forry
5 WAl 1071 A2 o] FojX = WEHA RiAlo] E ], ﬂ uleh2] 5} Al

9 ZgowRE Aegd 1 WA 2/ AHEZdAES ok, ?_Vé 1 5 WA 9719 ARE o] 017<]
Fa5A RwalelEE Jlojth.  FHEoIHS A= thes 1@'3}1]‘3 olel AFHHA =vh: Elof
(thienyl), F™(furyl), I &= (pyrrolyl), °lv|thZ= (imidazolyl), WZo]nt}Z&EH (benzimidazolyl),
Zd (pyrazolyl), wWx32EH (benzopyrazolyl), EE]O}ia‘(triazolyl), HEzZIZH (tetrazolyl), ¥zd
JekAd (pyrazinyl), Ee]obAd(triazinyl), I ed (pyrimidinyl), 32v-Ad(pyridazinyl), A<
(indazinyl), <1&E®(indolyl), ©¢]adE™(isoindolyl), At+ZE= (indazolyl), °]A<ItEH(isoindazolyl),
Fred (purinyl), F&E2d(quinolinyl), o] &~ =2l d (isoquinolinyl), olajup ek d
(diazanaphthalenyl), Y3 E]2]t]d(naphthyridinyl), #2429 (quinoxalinyl), XH2ltJd(pteridinyl), 7}
ZnlE ™ (carbazolyl), 7HEgld(carbolinyl), #H@2]t]d (phenanthridinyl), @t EE2]d(phenanthrolinyl),
olz gt d (acridinyl), #HYXAd(phenazinyl), Elo}&™ (thiazolyl), ©]AaE|o}E™ (isothiazolyl), HWIZE]o}
%9 (benzothiazolyl), E]2#d(thiophenyl), SAFE"(oxazolyl), ©o|&AFEH(isoxazolyl), SAltolEd
(oxadiazolyl), SAIE#o}Z (oxatriazolyl), A& d(cinnolinyl), FWZEe]d(quinazolinyl), #H<ddsd
(phenylsulfenyl), <1E2]X]d(indolizinyl), o-#H<FEE2]d(o-phenanthrolinyl), #H|=5A}A]d(phenoxazinyl),
¥ =€]o}A d (phenothiazinyl),  4,5,6,7- EﬂEE‘rO}O]‘:E‘{L\_ 1€l d (4,5,6,7-tetrahydrobenzo[blthienyl),
U=z &3 g d(naphthopyridyl), ©JPt}ER[1,2-a]9 &9 (imidazolol[1,2-alpyridyl) %, ®lgAsAE I

=
(anthryl), dHdE"

ﬂd
u
i

P

1

S
T
"
-3
IN
o
>~
2,
)
S
i
=
I
rlo
I

ﬁ
o
i
fo
=
Ac)
ofp
N,
J—>
2]
B>
z

-
3o
)
S
fr
o

E
N
ofy
)

l

oo o9

SONN ) N )
-1>
3
F
i
B>
o
N

T Flr i mlo [

;Emirlr«

g, "gd, dEndd, o|&AEY, oliEelEd, Eold % AgEFd, o uEAsiAe AgEY,
veld, olxEelEd % duEd. dHZold V|, dRA, Fol==a, ofun, &4 Ale]FRAA, =
A, Fol=FZALA, AFA], FHEA|FH, o}, d]ﬂlio}a A& EE v g O}H]io}%’, 3| B 2 A}
olgddZolal, FEHZAIZH IR SoRNE AEg Sl oo AIAR %‘«1-"4 gk A A X5
2 4 Q.

EIRA WgellA, "dAo] A A (stereoisomer)"=, FUZ JAAER o]Fojxu FUI AFgow AT E A
A Zt= 3ES Mg, fAoldAE ALSdold A (enantiomer) BOHF-E YA o] A

fold 3 TxE
DA

H H
(diastereomer)& 223stH, ojuf FEYA oA = AlL-EdL o JA(F, 7|8t oldA) 2 o
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(conformer)& 2ZFsth. I Al W& thdst Alo] A 2 olo] EFES AW,
"ol A (tautomer )=, EAFY] shue] YAEFH FU EX19

AEE oAAE 7Yk, E "aMdA AAEE 38HA 19 3R RE
Al Yo Heo EgHr,

B Al gl go] "kxEtH o7 5875 3s A(pharmaceutically acceptable salt)"e 2FA|glx o= 3

FeE A Wt @ % ASHAOR HEsksd 92 Wb 4 T

op

"okAslq o7 §87s3k 4 F7F d(pharmaceutically acceptable acid addition salt)"& F7] & #7I
dog FAd" dE MM, ol tE A& glo] frEl vl AEETAH] fFraEd(biological
effectiveness)& FAE F & Aok, 77| A2 h&& AT olo] AGE A eFerh: A4, HEA
ik, Aab A, S f7] AR oS ESSEXIRE o]o AR gketh X FAR, oMAEA, EFE

MEAL, T34k, FFZ A (caprylic acid), 7FEZZ2F(caproic acid), 7FZE4F(capric acid), *+HA AL
(undecylenic acid), Z&FAH(glycolic acid), ZFZAH(gluconic acid), ZAF, S4AF, Aups4l(sebacic
acid), olt]ZAF, FFEFE2H(glutaric acid), @#AH(malonic acid), L@l4k(maleic acid), FAIXF, FnpEit
(fumaric acid), EF2E}2AF, AE2XF, Zu]EX(palmitic acid), ZHo}F2X H(stearic acid), &dAF, AlgAt
(cinnamic acid), BF-22H(lauric acid), %Ak(malic acid), ZFE4Hglutamic acid), IZIFFEA
(pyroglutamic acid), o}=TZEALL w4, wWigbdEL p-FF A EL, d314Halginic acid), o}~FEH
Ab, A A, 4- ojn|abg] sk v ekl T E 2 (naphthalene disulfonic acid) 5. ©]#3 92 A

of ded Wyem Az 4 .

"epAstH o7 3875 e 97 F7F A (pharmaceutically acceptable base addition salt)", UE F2H&

slol 2 ko] AEFA] fFads 4T & e I 7M. olye AL, fE Aol ¥ e §7I

Q71 HUMsto R Axd & Arh. F7] GVIERH fEH 92 tes X2FsHANE oldl AR ket
7

, b, H, o okd, Y, 93 3 R vE 5o 4. vEAEd v 4
HEE, UEF 9, ZF 9, Z¥ 9 % tadls el #7] §1ERY fed 92 v
SAITE o]of] AT A kv 1Ak, 22k 2 3% ofyl, A X FE o}Wl(natural substituted amines)

S ¥3ste], X FE ofyl, Alo]EFY of¥l(cyclic amines) E @] o] W3 F=x|(basic ion exchange
W bRyl olAhxzgolwl, Egudolyl, tlodoldl, Egdgoelvl, EFEZzgolql, of
, EFelggolnl, tddeogtEolnl, 2-tddoln| o ghg | 2-t]ogoln| o e-g, T

, BFolal, of27|d, 3lAEd, JHHQl, F¥(choline), ®IEF(betaine), o€ tjolyl, &5
FAM (glucosamine), WESFIZAIY, HLH 2T (theobromine), EZHWEFE(trometamol), ¢ (purine), I
Hepd, gegd, N-dda#Hgd, Egolvl 4 5.

& 719 M E ol TE Fol29 YA Hvalence)ol whEl, ¥ WAA A A EHE S5HES T
T KN

dutqow AAs(crystallization)= & BAXMNAM AAE = szl istEs A48T, & 7HA WS
oA, "guiEtE"2 & GAIMANM AAEE SFekEe] s o] de] Ak B skt oo S ZAE Edehs
A A (aggregate) & 7HIXH. ol & FolAM WSHAY, SRy AAsHAY AdE ¢+ v
e =2 ¢ A, olgd Ae &vistEe e (hydrate)olth.  HibAo®, gvi= {7 Svid &
A

=
O B AN JiA = shekee] Svlske S R B Al olA A E = 9] el Sl

A gl A, "FAlstE ZAdE-(pharmaceutical composition)", - WEAA WA AXEHE BFE, 2
AR (dE EW Do) AEshHor EAQl SFES dIsty] fs dAAdA T2 FEHE e, =
A8 =H (preparation)s 7HXItk. vid2 fAEHA o R S 8Ibed FIAE £ L HAACNA A
Al = kA 2AES G 2AE 24, Be vy A8 5459 23Y F dv

A WGl A, "efAlE A o r S8Rt FAAE vee EFEARE ol AjE A =tk el ol
WHE (adjuvant), B, BFEA(auxiliary), SE|©@E(glidant), 7u|A|(sweetener), &AAI(diluent), HEA

(preservative), /24 & A|(flavoring agent), AH A, <S4 (wetting agent), EAHA

(dispersant), @ EA](suspending agent), <¢FA 3 A|(stabilizer), T334 (isotonizing agent), &7 T+
A2 A, ol B AGH 7|F Y3l A T UME AFSE flE s8Utse Aoz FolE Aol

= A delA A E = F>AE T Al S ggES ol AR Vedn.
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Qi 7HE, Aok, OR,, NHR, B3
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ot

0 sEEe, oy Se (D2 mdRe 8F%, oo AAIAA, ol
g ol o] 4ujslE W o)) maEYow oFojq: FoRRE HY

o

SOR.ZH-E A= ar;

Rpy= A8 = vAghd Y e 24 4, Ag T HXSE Aolg=dd, A8 T v 3d FH =
AtolEd, A& = nAIghd oY, H= X% = HX| Sk FHRolE 2R E Ay e,
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5 ANH o 6 &NH o \_\ 5 A\NH e}
GRS | G | T
H H H H H H

o A

NH O NH O NH O

g "{;Quj"\ym _/—/0“ 4 A NI)"j)LNHZ Oﬁi@ﬁiﬁ*m

_OL\ . /_\\NH 0 _O\—\D . Arm 0 o Amu 0
NS5 "NH, 7 NS “NH; — 2 NS NH,
O{H@HA)N]A @H@H’l"’ o.@HQHQ*
2 2 GAAA AAEE T W A2 SHO A 2AdES FAXNOE e,
2 @AAdA A EE FE W AT 2dEL, B HAXNAA JAEE AAd O Al SHe SRHE
9 okstd o 8 esksd HAA(5)e Eea)
FAHoR, BYAL WA, ofFNE wE ohshd glzny dun 9
H

FAMel A AMAEE Ao okAEd xRS, H-2HZol=A  4A%AAl(non-steroidal anti-
inflammatory drugs), WH|-X®2z T= MElH Alo|FZEAAIYolA-2 A&|A] (non-selective or selective
cyclooxygenase-2 inhibitors), FEE|FZAHZo|= (corticosteroids), F¥IAtAA 4=8A ZA3HAl (tumor
necrosis factor receptor antagonists), A2]d3F o A~E|Z = Y(salicylic esters or salts), WS A
A (immunosuppressants) HE WEEHANO]E (methotrexate) ZH-E Mely FHolx sl AGAE F71E E
e 4 Q.

E A A AAEE FHA F AT 2AAELS 1A, 9-1A(semi-solid), A EE 7)Ao 2AE =
Az AFsE £ Jdrr. A FTo g (Fgd(true solution) Z F2ol=A L:(colloidal
solution)S ¥3), ol¥A (o/w &, w/o & A X3, g, FA (A8 FA B2 AP E T
el (infusion)& 323}), HdM(eye drop), AWM (nasal drop), A L ALAxZ(elixir) Y F Yo} =
g Fo YeHl= AA (ZA AA(plain tablet), &84 AA|(enteric tablet), ¥F A (buccal tablet),
BAd AA(dispersible tablet), WS F U+ AA|(chewable tablet), W3EA AA(effervescent tablet),
A7 58] AA(orally disintegrating tablet)E X3}, & (H& & (hard capsule), 93 & (soft

capsule), &4 < (enteric capsule)S EZ3), T (granule), &%, F2(pellet), =213 I (dripping

1=

e

pill), ZFF(suppository), ZE, X, do]2ZE (¢ JojgZ), Axdo] 5o F r}; -1z Fo] P
= Ai(ointment), A, FHolA2E T F i, B HAANAA AAHE IEES =3 AaA-IE

(sustained-release) ZA|& =32, Aojd@-w=F ZAE B2, T% ZA|& =Z(targeted preparation), ¥ T}

pZa
l az
¥ vholaRA A Axgom Axd 5

2 GAA AR AAl O S3EES AR eV Y8, SAA, A, F&A
GEE xgste] GPA FAE v FFACE dE AFEE 5 . 4z ,
FaAZX(sucrose), XY, T, wrE(mannitol), AEW]E(sorbitol), ALYE, ulA]
(microcrystalline cellulose), Zr¢ AHolE, Qitys Zrg, A I !
NErE, o]AXEIRE FTU g Y3 AFAE AR & 2
S22, oo} FH(gum arabic) &g, Ad &Yy gl
methyl cellulose), "Wl8 AER2, dlol=FAZayd vddges, odd AEgRex, ofFd F4, 7tHn
(carbomer), ZEn|dFEelE, Zgddd 2HE, 54 5 Jdi; SAE dx AR, "AAAA
AERLA, A-AE sfo|l=mA e AE20X ¥ ZndyEeE, aRxvtEdRs JER
(croscarmellose sodium), 7FEAWE A& UER, F 2o Alogd A2HE A
A ezEE, UEF =da dXdelE §d 5 Qi Evr g3 2Y, Ayt
2Hlolgo|E,| Ef2EIZ4, HA e, Eo =

W g-7899 YA (sugar-coated tablet), ZE-IHH
Azxd 4 drh. Fo @ E AER sV H8, &
ZYTES} £3E 3, ER}ES AH HE e dE s

5 Ju =
Aol JhAlE = sHgte) 2 £ I4A, AEA B SAAE e Iy Ee AdeR Axd v, dd E

, 2w HEAME AEZQ ~(sodium carboxy
O~
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Ad FE ol AXAZE & Atk WA JiAE sEEY] AAE Alxsted AHEHE Y9 ER
SIMA, AFA, FaA, A 2 SGEI}; T 2 gAlde AAE giEe] AEs AFzsted AMEE
T Atk B @A VA" SES FAR RFET] Y3, &, odeE, oliAXEyE, TR FYFE EE
o599 E}ELS &R AHEE & AL, FAllA £3] AMEEE AHEe 4o JhEsAl, Bx &9, p 24
A D AR 2EAZE Hokd 7 ok THEskAl Be Bx &l EFAM (poloxamer), A" (lecithin),
Blo|=Z A L2 g -3 -Alo] F 2 Y AEd (hydroxypropyl-B-cyclodextrin) %9 < i pl  ZHEAE

EosflolE, opdlEelE, @i, £Absh GEF B 4 9ov; ARG 2EAE GhIEF, wUE, TR,
kel obAElOIE 59 4 itk B4 AxH(lyophilized) W FAE AxE @ BIE D FRas 5L
S5 AR (supplant) 2 A7HE S ATk ASHE A, AAA, BEA, Fo), FuA = 0E A} =
@ b ARel Hoha ol

B Aol AN EE Fa ) opAst] 2AEe Aok Hopdl FAE Wl o8] Az 4 Atk dF
EW, FAF Folsh ome fASHH YT, B GAMel ANE AN W AL SW SR, EE o9 of
AspHow S87bse @ Ei oo EREee, WFERT AFFoEA S Fystel Axd F A
ARBYAL AT §9) = Al FY& A5 A AkE & Ak B @AM ANE A

2 olAe] FEe F2 0.1 uix 95 FLwolt}

Yol A 7A s = 33E, B ol& gfidte FATHY 282 39 5o JH=2 FoAE 5 Qo).
+= Z(intestinal) H+& H]ZF(parenteral), < W, A7, AW W FAR(intravenous
injection), <& W —T—/\}(intramuscular injection), |3} FAF(subcutaneous injection), H]Z(nasal

it
o
HU _|-1

cavity), 774 " (oral mucosa), =, ¥ Z 7|Z(respiratory tract), ¥4, A(vagina), FF(rectum) =L
T Uk, oA HAS gt ili "235 P77 fEl, = "HAAC AAE A ] okE e oFA
Aol TAE Fof Wl & FolE & drk. FAAQ Fo WH 2 5o e, sEE
ol oEsT. FhdAE, AV 80Ee 7 xse 1
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WA MAE FEE, TYK2, JAKL, JAK2, JAK3, HE SYK 7)vtolAle] AAA|A| =A<,
SHe A7) 3FgEe §xo #e Ao},

w3k TYK2, JAKL, JAK2, JAK3 ¥+ SYK 7|vtolAlel ##e AW o] ouF &
218 oFA] 9] 115011*194, 2 galAel MAIE AAlde] Al SHe] F7] s5Ee X #et Holt},

o] FollAl, TYK2, JAK1, JAK2, JAK3, H=& SYK 7]itobAlel dadel AW TYK2, JAKL, JAK2, JAK3, HE=+ SYK
71 vkolAle] v dA1Ql /g Sh(abnormal activation)ell o8] ¥l AWoltt, = 2 ®AA JAE FgHEel
o3 H-5E= TYK2, JAKL, JAK2, JAK3, HEi= SYK 7)ubolAl oA A& TYK2, JAKL, JAK2, JAK3, Hi= SYK 7]
topAle] v A FAQl EstE oAt

FAFoR, A7) A ArHES A3 A A3k(metabolic diseases), @54 =l

=i
= o

flo
Hel

oL
rﬂ

shafar;

3=(multiple sclerosis),
) %

7] A7PEE A3k A (asthma), 71X (psoriasis), FF2=(lupus), A 7
llergic rhinitis), °¢FE3d ¥ (atopic dermatitis), HEI|HF

(a % (contact dermatitis
7] ¥k2 (delayed allergic reaction)e XE8Fa}x|qt oo A|ehE]#] ¢Far;

A7) A=A Aske 9354 A FA3(inflammatory bowel disease), % FwlE]2 #H < (rheumatoid arthriti
s)& XEESHAINE o]oll AR ¢kar, olu] FV] GFAH & d32 ZEW(Crohn's disease) R AYA g
(ulcerative colitis)< ¥3}s}aL;

h MW S st olol AFHA =t
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B4 A1EAE 7 AN AR £Fol, oleddF ABES £Fol FYF FPRL FEF F At
Bgolnt 5 gtk 2 olsla slolth,

EF, B0 %At okl 1AE WA FA SFEe] 48717 H8% wEolel oa nrd Bart
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W CO)R (o] setAelA, RS 37, ofd Ei ofdA(aralkyl) 91, prlEAMA, EdE 58 ¥
gtk AhmBel did A3 wE/E 97, ofd, EE ojg dAHEZE EgUT. wElE A
NEAANA BAHT BU A AE BE Eel mebd =9 R AAD F vk w9, 2E0E S8 54
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m 00]3, QF OHelw, R,= HSl A5-dl, 349 4 A== vh57 2

. HO™ ™y 5

fo] Fe 2
1 o
03N No, CsCO3 ON No; © HOAc HoN

, L& Br, Cl, OTf, & OMs

e wt B e i S = 0 o E e e

Bn Bh Bn

= A Al B d-ds Fxste] ofefelA FrER VIAEY, ols AAld 8l ddde 2 AAE

[AAld) 1: 4-Alo] S 2REoln] =-2-(3-3}0]| =FA-2,3,4,5-H E&}3to]| 221 £ [1,4] $AA-7-o10] =) 9] 2 W] ]
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[0155]
[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

ZIHSd 10-2020-0041954

-5-FF2 B A H = (1)]

CkNH (0]
. {HJQHJI:BANHZ

Ao 1] gES A= Aol webA Alxsiv. 54 dAls vea 2k
(1) 2-(C4-"dUE=dsAD ML) SAZ (1-1)9] Ax:

OZN/@[F HO\/AO /@:O\/L\O

NOZ KECO:}-"DMF OZN NOZ

(1-1)

Sfo|=Z AW E 2 Al (163 mg, 2.2 mmol)S TWE ¥ Eolu|= (dimethylformamide, DMF) (2 mL) o &34
Zal, XERg FHEUO|EE FhgYh. A2eA, E3Eo] DIF (3 nl) F 1-EF2-2 4-tUEZHA (372
mg, 2 mmol)®] &MES AAF] Hriga, SAIZE FeF WRMAIZ oM (stirring), & (10 nl)E WAF PR
(quenching), o€ o}AHO|E (50 mL)&E F&HPT. 7S 23 g FZgoln Aoz A T
E2 AL, 75 AF AIEE T3 URAIF oW, sl sEARY. F5ES A 4 A=
ntEaH I o3 AFAStY (£FA: n-HAibidE ofAEIO]E = 1:1), 2-((2,4-HYERAZADWE)SA
(1-1) (384 mg)S #HAY A=Sg Ao A=, 80%2 F&= F5A.

ESI-MS: [M+H]™ = 241.

(2) 7-o}"]=-2,3,4,5-HEHS o| =2 -ul2[1,4] SARR-3-2 (1-2)¢] A=:

o )
Fe u}0H 5 §&
o\/é\o < _ /@ }OH
H.N N
O,N

NO C2H50H/CH3COOH/H20
2 =6/2/1
(1-1) (1-2)

1-1 (384 mg, 1.6 mmol)S& o &k /oA EAH/E (6:2:1) (5 mL) Foll &3fAIATE. A2, E3Edd H 3¢
o (448 mg, 8 mmol)E MAM3| F7F3laL, 2412 Bt @FAH o, YAAAL, AFAAY. JIES 7LF
oA FEHFAAY. FFES A A4 Ad azvEady (54 UEFE2dehvEs A4 dRYoe
100:5: 1) &3] AAlste], 7-o}v|x=-2,3,4 5-EHEg}slo]E2-MZF[1,4]2A-3-2 (1-2) (90 mg)&
ol Aol AR, 31%°] FEE S5, ESIMS: (M + H] = 181.

(3) 2-2E2-4-(Alo|Z2 R Holg) H r|d-5-7t2 EA U= (1-3)9] Ax:

NH,

o
i Oty
H,N N =
)E@\ — HN""N™ el
cI- "N el é
(1-3)

2, 4-T1 22220 Y-5-7 2 BA S (384 mg, 2 moD)E WELE (5 al) Fol SAAAT. ALold, BB
of AfolZmyEolyl (284 mg, 4 mol)& MM F7hMIL, 147 FF WA Z M (stirring), oFAZIL,
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[0167]

[0168]

[0169]

[0170]
[0171]

[0172]
[0173]

[0174]

[0175]

ZIHSdl 10-2020-0041954
= (2 nb)E AFsIlen, AXAIA 2-F22-4-(Ato] S 2 F-Eold) agn|d-5-712

EAlv = (1-3) (366 mg)=
sfolE Aae] TAR, 81%°] FH® SESPUTh. ESI-MS: [M + H]'

= 227.

(4)_4-AtolF 2R ol m2-(3-3to| E2A]-2,3,4,5-H EFSo| =24

Z[1,4] AR -7-¢}1 =) ¥ ] v U -5-F} 2
EAmE (19 AX

o

WL o

o

H,N =N H H,N =N 9

2 (N (1-2) e i /@ }OH

HN” "N” "Cl “CF,COOH, t-BuOH HN NN N

(1-3)

(1-2) (36 mg, 0.2 mmol), 2 (1-3) (45.3 mg, 0.2 mmol)< tert-H-EL (3 mL) o] LA AL, EFZFQ
ZOAELE (0.1 mL)& 7Y, E3= % SAI7F Bob StEAIF A, ARow WZhA oW sl A w3
AZ L, pre-HPLC (£ZA|: ofAEUEZ S = 15:1-40: 1)l 98] BAste], 4-Alo]FRHE-2-(3-3}0] =FA]-
2,3,4,5- EﬂEE‘rOPﬂ 2-9Z(1,4]84 VJ 7-oln =) I g d-5-7t2 HAM| = (1) (20 mg)§ slo]lE Aol 1A
2, 27%9 &2 530, #-d EA

o|El(characterization data): tha3} #t

ESLI-MS: [M+H]" = 371.1.

'TH-NMR (300 MHz, MeOD-d,) &: ppm 8.24 (s, 1H), 6.90 (d, 1H, J = 8.4 Hz) 6.81-6.77 (m,
2H), 4.62-4.35 (m, 1H), 4.29-4.25 (m, 1H), 4.05-3.99 (m, 2H), 3.47-3.41 (m, 1H), 3.26-3.22
(m, 1H), 2.43-2.38 (m, 2H), 2.10-2.03 (m, 2H), 1.88-1.79 (m, 2H).

[AA 6] 2: 4-A}o] F 2T 2 Ho}w] w-2-(3-8F0| =2 A|-2,3,4,5-H| E}alo| =24
d-5-Ft2 8 A0 = (2)]

NH O
“ N™ ™= NH
o I N T
e
N N N
: H H

AAle 1& Axshe

=
UE dAER o83

Z[1,4]1 & AHA-7-0}w] ) 7] 2] 1]

71 71 e - A 39 mbgell A, AlolERF-"oNlE thale]M Aol SR
AL AQlsH - FARRE dACl whebA, B dA ] setEs 2T ¢ i %PL =
4 HlolH = &t 2okt

ESI-MS: [M+H]*=357.1.
TH-NMR (300 MHz, DMSO-dg) &: ppm 9.27 (s, 1H). 9.09 (d, T = 3.3 Hz, 1H), 8.47 (s. 1H),
7.76 (s, 1H), 7.23 (d, J= 2.1 Hz, 1H), 7.11 (d, J= 7.8 Hz, 2H). 6.65 (d, T = 8.4 Hz, 1H),

5.15 (s, 1H), 4.96 (d, J = 5.4 Hz, IH), 4.11-4.17 (m, 1H), 3.72-3.88 (m, 2H), 3.17 (d, J=4.8
Hz, 1H ), 2.85-3.03 (m, 2H), 0.76-0.83 (m, 2H), 0.46-0.51 (m, 2H).

[AAe] 3: 4-Alo]F 2 A Yol =-2-(3-3}0]| =EA|-2,3,4,5-H E&3to] =24l

Z[1,4]18A1A-7-o}r| =) H v
-5-Ft2EAM = (3)]
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o <j\NH O
Se¥ia

[0176]
[0177] AAle] 1& AZsHe A7 71489 WHe] - wA 39 wkgoA, AlolEFREEHol S tjalsiA AlolE = E o}y
S QAR o8 AL AU - FA W) webAl, w AN FRES AxT F Aok #BA 54
Holel e theat o)
ESI-MS: [M+H]* = 385.2.
TH-NMR (300 MHz, DMSO-d;) &: ppm 10.25 (s, 1H), 9.90 (s, 1H), 8.41 (s, 1H), 8.12 (s, 1H),
7.61 (s, 1H), 6.87 (s, 2H), 6.77 (d, 1H, =9 Hz), 4.32 (m, 1H), 4.18 (dd, 1H, J;= 12 Hz, J=
3.9 Hz), 3.92-3.79 (m, 2H), 3.32 (dd, 1H, J;= 12.9 Hz, J.= 4.8 Hz), 3.08-3.01 (m, 1H),
[0178] 1.99-1.96 (m, 2H), 1.68-1.48 (m, 6H).
[0179] [HAld 4: 4-Alo]EE & A o}n|=-2-(3-3}0| =& A|-2,3,4,5-H E3to| =2 - X[ 1,4] AR -7-0}r| =) H 2 v
-5-Ft2EAM = (4)]
O\NH o)
. N~ NH
HO{ @\ p 2
N N~ °N
[0180] H H
[0181] AAd 18 A= 7] 714" e - @A 39 RESolA], Alo]E2FEHolul S thAald|A] Ato]E 2 Aol
S QARZ o 8T AL ASY - AL WAG] WA, B Axele] SRS Axd F k. v 54
Nol8+= v 29kt
ESL-MS: [M-+HJ* = 399.2.
'H.NMR (300 MHz, DMSO-dj) &: ppm 10.59 (s, 1H), 10.00 (d, J=7.3 Hz, 1H), 8.48 (s, 1H),
8.18 (s, IH), 7.71 (s, 1H), 6.83 (t, I = 22.7 Hz, 3H), 4.19 (dd, ] = 11.8, 3.2 Hz, 1H), 4.06 -
3.75 (m, 3H), 3.33 (dd, T = 12.9, 4.7 Hz, 1H), 3.07 (dd, T = 12.9, 7.1 Hz, 1H), 1.91 (s, 2H).
[0182] 1.80 - 1.47 (m, 3H), 1.46 - 1.10 (m, 5H).
0183]  [AAl] 5: 4-(I-obrhwrebd-olu] w)-2-(3-3ko| = A-2,3,4,5-6 E2kako] = 2-WE[1,4] §AFR-7-oku] 1) 7 2]
o e-5-FH2 H A (5)]
M
- N~ “NH
o I LT ™
g
N N™ °'N
H H
[0184]
[0185] AAld 18 AFsE 7] 71AE WHe - A 39 Hkgol A, Aol R EEolil s uiilsA 1-oflurtgoly

(1-adamantananine) & AR o] &8 AL Aoatd - §A12 wAlol WA, & ANd] FFEe A%
ooy, e 54 dolHE e 2tk
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[0186]
[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

ZIHE5 10-2020-0041954
ESI-MS: [M+H]* =451.3.
IH-NMR (300 MHz, DMSO-ds) 8: ppm 11.77 (s, 1H), 10.26 (s, 1H), 8.72 (d, J = 10.26Hz,
1H). 8.42 (d, T = 8.66Hz, 1H), 7.23 (s, 1H), 6.85(m, 1H), 4.17 (d, T = 11.5 Hz, 2H), 3.60 (s,
1H). 3.56 (m, 3H), 3.34 (d, T= 4.2 Hz, 2H), 3.08 (m.2H), 2.22(m, 10H), 1.95 (m, SH).

[AA1d]  6:  4-(dlEetsto] = 2] @-4--o}w] :n)-2~(3-3}0| E5A-2,3,4,5-8] E ehsfo] = 22 [1,4] $AHA-
7-oh] ) ] | d-5-Ft2 EAM = (6)]

WRe] - & 39 whgolA, Ale] 2R HolRlS tiAlE A 4-obr] E ET}st

] bl
o] &3 AS ALk - FARRE Al webd, & Aajde] Fetes A= 4 9l

ESL-MS: [M+H]* = 401.2.
IH-NMR (300 MHz, DMSO-ds) 8: ppm 10.59 (s, 1H), 10.00 (d, J=7.3 Hz, 1H), 8.48 (s, 1H),
8.28 (s, 1H), 7.71 (s, 1H), 6.83 (t, J = 22.7 Hz, 3H), 4.19 (dd, T = 11.8, 3.2 Hz, 1H), 4.06 -

3.75 (m, 3H). 3.80 - 3.47 (m. 4H), 3.33 (dd. J=12.9, 4.7 Hz, 1H), 3.07 (dd, J=12.9, 7.1 Hz,
1H), 1.91 (s, 2H), 2.46 - 2.10 (m, 5H).

[AA) 7: 4-EFEF0 2| Dohu] m-2-(3-50| = FA-2,3,4, 5-F E}sho| = 2-UE[ 1, 4] SAPI-7-0}v] =) F o]
HH-5-Ft2 EA = (7)]

CF;y
LNH 0
© N ™= NH
wo~ 1] Ny
i
N N° N
H H

ESL-MS: [M+H]* = 430.3.

'H-NMR (300 MHz, DMSO-ds) &: ppm 8.03 (d, 2H. T = 8.7 Hz), 7.84 (s, 1H), 7.50 (d, 2H, T
= 8.7 Hz), 7.22 (m, 3H), 6.96 (q. 2H, J= 7.8 Hz), 6.73 (d, 1H, I = 7.8 Hz), 2.60 (s, 3H), 1.87
(m, 1H), 0.81 (m, 2H), 0.62 (m, 2H).

[4A 6] 8 4-(2-Aohol Popu] )-2-(3-3fo| 2 A1-2,3,4, 5-e Etato| =2-MZ[1,4] § A -7-0}w] 1) H 2] v
d-5-F}2 8 A0 = (8)]
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CN

o LNH o]
SesRias

[0196]

[0197] A e 18 AZsHE A7) 1A e - &A 39 wrgol A, Aol R Edolvl S tlalsA 2-Alolio ”olnl
S YAER o] &e RS ALt - FARGE Aol webA, B Arde] 3tES Axd Q. #d 54
dol8 & iy 2ok
ESI-MS: [M+H]* = 356.1.

TH-NMR (300 MHz, DMSO-ds) 6: ppm 9.39 (t, J = 5.8 Hz, 1H), 8.67 (s, 1H), 8.26 (s, 1H),
7.79 (s, 1H), 6.72(dd, J=11.8Hz, 8.5Hz) , 6.58 (d, J=8.5Hz, 2.8Hz), 5.63 (d, I=11.8Hz, 2.8Hz),
(0198] 4.63 -4.26 (m, 2H), 4.25(m, 1H), 4.03(m, 3H), 3.78 (m, 1H), 3.46(m, 2H), 3.21(m, 1H).
[0199] [EAle] 9: 4-wlFo}lu|=-2-(3-3}o| EEA]-2,3,4,5-B| Ed}alo| E2- Z([1,4] A R -7-0}u| =) ¥ ] v D -5-7} 2
EA M= (9)]
NH O
© N "NH
2
oY,
N N™ N
H H

[0200] :

[0201] Ao 18 Alxshe 7] 71AE WHe - ©A] 39 RESA, APl ERFE oS diAlEiA wWldolnlS YA
2R o83 AL AYEE - A @Al wEkA, 2 AN de EES AZT = . #H 54 dolH
= s 2t

ESI-MS: [M+H]* = 407.1.
IH-NMR (300 MHz, DMSO-ds) 8: ppm 9.52 (s, 1H), 8.58 (s, 2H). 7.99 (s. 1H), 7.51 - 7.11
(m, 8H), 4.64 (d, T = 5.9 Hz, 2H), 4.03 (s, 1H), 3.81 (s, 3H). 3.04 (q. =7.2 Hz, 2H), 1.24 -
1.01 (m, 2H).
[0202]
[0203] [ZAle] 10: 4-(4-Z2F 22 Fo}H]|x)-2-(3-3}o| =5 A]-2,3,4,5-H Edt o] =2~ Z[1,4] SAMK-7-0}H]| 1) 3]
g d-5-7t2 EAlu = (10)]
F
NH ©
9 N =57 "NH
o T T
N N N
[0204] . H B
[0205] Ao 1& AzshE 7] 711" He - ©A 39 RESA, Ale]FRFEHolNl S taldlA 4-ZF e 2o}
TS GASR o83t s ALstd - FAre Aol weEbA, I AAde] FFES AxT Q. #d 5
A "olH & ohat Eokh:



[0206]
[0207]

[0208]
[0209]

[0210]
[0211]

[0212]
[0213]

[0214]

ZIHSd 10-2020-0041954

ESL-MS: [M+H]* = 425.2.
'H-NMR (300 MHz, DMSO-ds) 8: ppm 10.24 (s, 2H), 8.79 (d, J = 6.5 Hz, 2H), 8.57 (s, 1H),
8.10 (s, 1H), 7.83 (d, T = 6.1 Hz, 2H), 7.63 (s, 1H), 6.77 (s, 1H), 6.67 - 6.49 (m, 3H), 4.14 (dd,

J=12.0,3.9Hz, 1H), 3.91 (s, 1H), 3.81 (dd, J=12.2, 4.6 Hz, 1H), 3.30(dd, J=12.9, 4.6 Hz,
1H), 3.04 (dd. J=13.1. 7.2 Hz, 1H).

[AAl 110 4-(4-H A A obo) 3=)-2-(3-3F0| =5 A1-2,3,4,5-H Egtsto| 221, 4] SAL-7-0bw) i) 7 2]
g d-5-Ft2 BAln = (11)]

0/

NH O
2 N™ ™= NH
HO{ :Q\ )l\ o ’
N N N
H H

ANl 1% AzsE 7] ZAE PHe] - WA 39 WM, Afo]Z =R Eobi e hAHA 4-v]EA M Gok
& QAR ol8F AL AT - FAF Aol WA, @ A SAFES AT S Aok BE 54
ol &= vtk 2t

ESL-MS: [M+H]* = 437.2.

'H-NMR (300 MHz, DMSO-ds) &: ppm 10.03 (br, 2H), 8.41 (s, 1H), 8.08 (br, 1H), 7.55 (br.

1H), 7.22 (d, 2H, T = 8.4 Hz). 6.88 (m, 3H), 6.75 (m, 2H), 4.58(d, 2FL. T = 5.4 Hz), 4.18 (dd.

1H, I;= 12 Hz, I,= 3.6 Hz), 3.91-3.72 (m, 2H), 3.72 (s, 3H), 3.04 (dd, 1H. J;= 12.9 Hz, J=

6.9 Hz), 3.07-3.00 (m. 1H).

(A 12 4-(1-5 Dol Dokl = )-2-(3-3ho| S 2A]-2,3,4,5-H Eksho] = 2-E[1,4] SAPA-7-0}w] ) 7] ] ]
d-5-gl2 EAlu| = (12)]

NH O
° 5
o LT
“
N N~ N
H H

A6l 1% AzsE 271 AR Byl - W 39 wkgelA, Al 2R doln e tlalslA 1-d Yol Dol g
ANZE ol AL A - FAT WAe] WA, B Axde] FFES AZY
olE theat gkt

ESL-MS: [M+H]"=421.2.

IH-NMR (300 MHz, DMSO-ds) 6: ppm 9.54 (s, 1H), 8.57 (s, 2H), 8.00 (s, 1H), 7.52 - 7.13

(m, 8H), 4.65 (d, J= 5.9 Hz, 2H). 4.03 (s, 1H), 3.81 (s, 3H), 3.03 (q, J= 7.2 Hz, 1H), 1.25 (d,

J=16.8 Hz, 3H).
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]
[0221]

[0222]
[0223]

ZIHSdl 10-2020-0041954

[AAA 13: 4-(A el e-2-TDo}u]i2)-2-(3-3}o| EH A-2,3,4, 5-Hl ET}eho] = 2-ME[1,4] $AA-7-0}m] =) 5] )
Hgl-5-72 BAbH| = (13)]

=
| =N
NH O
0 S
w0 LT
AN 18 AzsE 7] Y Eel - 9A 39 wgelA, AelFEREolue A e H-2-dre
e UARE o]§T AL A - AR WA webd, B ANdY FFRES AT F Ak ¥
54 doleE thea 2ottt

ESI-MS: [M-+H]* = 408.2.

IH.NMR (300 MHz, DMSO-ds) 8: ppm 10.36 (br, 1H), 10.20 (br, 1H), 8.62 (d. IH. T = 3.6
Hz), 8.48 (s, 1H), 8.11 (br, 1H), 8.00-7.93 (m, 1H), 7.59 (br, 1H), 7.48-7.43 (m, 2H), 6.91 (s,
1H), 6.66 (m, 2H), 4.85 (d, 2H, T = 5.4 Hz), 4.18 (dd, 1H. J;= 12.3 Hz, J,= 3.9 Hz), 3.90-3.78
(m, 2H), 3.33 (dd. 1H, I;= 13.6 Hz, I,= 4.8 Hz), 3.09-3.02 (m, 1H).

[4Ae] 14: 4-(3) 2 D-3-v Do} i )-2-(3-3}o| =2 A|-2,3,4, 5-B| Ek3}o] = 2-MZ[ 1, 4] SAHR-7-o}u] 1) 3] 2]
| d-5-Ft 2 EA U= (14)]

“N
=

NH O
9 N~ ™= NH
wo—(_ ) N
N N N
H H

AN 18 AzsHE 7] A Ee - BA 39 wgelA, AelFRdolue s o H-3-due
obre AAEE ol g AL AW - FAG WA webd, W AAele] FFRE AxT £ Y. wA

54 deole: thevt g

ESL-MS: [M+H]* = 408.2.
IH-NMR (300 MHz, MeOD-d;) &: ppm 8.70 (s, LH), 8.68 (s, 1H), 8.38 (br, 2H), 7.90 (m, 1H),
6.87 (d, 1H, T= 8.4 Hz), 6.81 (d, 1H, T=2.1 Hz), 6.68 (dd, 1H. J;= 8.7 Hz, = 2.4 Hz), 4.88

(s, 1H), 4.25 (m, 1H), 4.07-4.02 (m, 2H), 3.46-3.40 (m, 1H), 3.29-3.23 (m. 1H).

[N 15: 4-(3] 2 D-4-mGo}Pl )-2-(3-3t 0| 5 41-2,3, 4, 5-¢] Eekshol = 2= [1, 4] $AH-7-0} o] )51
Hgl-5-72 A | = (15)]
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N"\-..
| e
NH O
2 N~ "NH
oL N
N N N
H H
[0224]
[0225] AAd 18 Az 7] 71" Sy - @Al 39 whgolA, AlolF2REoll s dialsA FEld-4-U gt
oS AAER o] &e AL At - FAMS @Al wEhA], B A9 SFES AxT 5 vt A
54 delE= vhsd 2t
ESI-MS: [M+H]* = 408.2.
IH-NMR (300 MHz, MeOD-d;) &: ppm 10.31 (s, 1H), 10.19 (s, 1H), 8.55 - 8.32 (m. 1H),
8.12 (s, 1H), 7.63 (s, 1H), 7.43 - 7.27 (m, 2H), 7.14 (t, T = 8.8 Hz, 2H), 6.86 (s, 1H), 6.75 (s,
2H), 4.65 (d, T=5.7 Hz, 2H), 4.18 (dd, T=11.8, 3.5 Hz, 1H), 4.00 - 3.73 (m, 2H), 3.32 (dd, J
=13.0, 4.8 Hz, 1H), 3.06 (dd, J=12.9, 7.0 Hz, 1H).
[0226] ;
[0227] [AAle] 16: 4-F'dotr] =-2-(3-3}0] =5 A[-2,3,4,5-H EgSto| =2-Hl %[ 1,4] SALA-7-0}v| =) ¥ g v I -5-71 2
EA = (16)]
i "NH O
o i
esken,
N N N
H H
[0228]
[0229] A e 18 AxsE 7] 71" B - Al 39 ukSolA, Aol EFdolul S iilElA olduS YAE
2 o] 83 A& ALstA - FALe @Alel wEbA, B AAde] FES AxET & drk. #d 54 dolHE
o5 2ot
ESI-MS: [M+H]*=393.1.
IH-NMR (300 MHz, MeOD-d,) 8: ppm 12.10 (s, 1H), 10.55 (s, 1H), 8.73 (s, 1H), 8.46 (s,
1H), 7.88 (s. 1H), 7.43(dd, J=17.8, 10.7 Hz, 2H), 7.14- 6.82 (m, 6H), 4.17 (dd, J=11.8, 3.0
Hz, 1H), 3.97 (ddd, T=16.6, 13.1, 5.8 Hz, 2H), 3.35 (dd, J= 13.0. 4.2 Hz, 1H), 3.14 (dd, J =
13.0, 6.7 Hz, 1H), 2.28 (s, 3H).
[0230] :
[0231] [AAd 17: 4-(3-HEHdolr]=)-2-(3-3}o]| =2 A]-2,3,4,5-E| E}3lo| = 2-wl & [1,4] SALA-7-0}n] 1) 7] &] 1]
d-5-7t28A = (17)]
/@NH (o}
° N~ =" “NH
2
o L0
N H N
[0232] o
[0233] A 15 AFsh= 7] 71AE BHe] - oA 39 g ofdd S

= oA, AtolEEEHollg Tl 3-v
dAER o] &3 AS At - FAREE GAl wEbA, & A gEs
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[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

[0241]

[0242]
[0243]

ZIHE3] 10-2020-004 1954
oE theat ekt
ESI-MS: [M+H]* = 407.2.
IH-NMR (300 MHz, MeOD-d;) 8: ppm 12.10 (s, 1H), 10.55 (s, 1H), 8.73 (s, 1H), 8.46 (s,
1H), 7.88 (s. 1H), 7.63 - 6.82 (m, 7H). 4.17 (dd. T = 11.8, 3.0 Hz, 1H), 3.97 (ddd. I = 16.6.

13.1, 5.8 Hz, 2H), 3.35 (dd, T = 13.0, 4.2 Hz, 1H), 3.14 (dd, T = 13.0, 6.7 Hz, 1H), 2.28 (s,
3H).

[4Ad 18: 4-(3-BF LAY okv])-2-(3-5}0] EFA1-2,3,4,5-F| Zekso] = 2-ME[1,4] $AH-T-che] 2)3)
Sl g-5-7t2 B A = (18)]

F’J::::I‘NF+ 0
© N7 TNH
o T X 2
R
N N N
H H

Ane 18 AzSHE A7) AR el - 97 39 wgelA, Alel2RRdeln s YAl 3-EF e wolde
2 QAR o] §F AL ASFA - fA WA WA, B AAeld HFES AxT £ Atk wA 54

dolgE thew ek
ESL-MS: [M+H]* = 411.1.
IH-NMR (300 MHz, MeOD-dy) &: ppm 12.07 (s, 1H), 11.66 (d, J = 34.6 Hz, 1H), 10.22 (s,
1H), 8.74 (s, 1H), 8.35 (s, 1H), 8.12 (s, 1H), 7.74 (s, 2H), 7.34 (dd, T = 17.8, 10.7 Hz, 2H),
7.15- 6.68 (m, 3H), 4.33 - 3.66 (m, 3H), 3.35 (d, J = 10.9 Hz, 1H), 3.15 (d. ] = 5.9 Hz, 1H).

[AA] 19: 4-(6-E ]2l D-3-0}m] 1) -2-(3-3t0| E2A1-2,3,4,5-B] E2kako] = 2-ME[1,4] SAPR-7-0}w] ) 7]
2 u h-5-7t2 A H = (19)]

TL
|
N° 'NH O
0 S
o TN
o
N N N
H H

B7) AR Azl 19] - WA 39 WgelA, Aol FRRENE YA S E-2-oku sl W AR
o1& AL AW - FA Aol WA, B AN TR AT & k. BE 54 dojEE o
23 2o

ESL-MS: [M+H]* = 408.2.

IH-NMR (300 MHz, MeOD-dy) &: ppm 9.45 (s, 2H), 7.96 (s, 1H), 8.68 (d. J = 9.7 Hz, 1H).
8.40(s, J=9.7 Hz 1H), 7.56 (d. J = 8.67 Hz. 1H). 6.87(dd, T = 8.67Hz, J = 5.3Hz, 1H), 6.52 (s,
J = 8.67 Hz, 2H), 5.55(s.2H). 4.25 (m, 2H). 4.18 (s, 2H), 3.80 (m, 1H), 3.03 (m, 2F), 2.45 (s.

3H).

[AA 20 4-(1- AP E—4-0hv] ) -2-(3-8Ho| S5 A2, 3,4, 5-H Eeksho] £ 2-ME(1, 4] § 470} )31
Hgl-5-7t2 A = (20)]
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ZIHSd 10-2020-0041954

N
B
NH O
© N7 TNH
ol T X
NN
N H
[0244]
[0245] AN e 18 Axsh= 47 7149 e - @A 39 Bk, AlolF 2R dolul S thAalefA] N-md-4-o}n|
NES SRR o]&3 AL A9shd - FAE @Al webA, B A g9 ggEs Az 4 g, A
EA4 dolEe gy 2t
ESI-MS: [M+H]* = 446.2.
TH-NMR (300 MHz, MeOD-d,) &: ppm 12.64 (s, 1H), 10.69 (s, 1H), 8.85 (d. J = 14.7 Hz,
1H), 8.59 (s, 1H), 7.96 (s, 2H), 7.41 (d, J=3.0 Hz, 1H), 7.31 (d, ] = 8.2 Hz, 1H), 7.23 - 7.01
(m, 3H), 6.90 (d, ] = 8.5 Hz, 1H), 6.48 (d, J = 2.8 Hz, 1H), 4.19 (dd, T = 11.8, 2.7 Hz, 1H),
4.09 - 3.87 (m. 2H), 3.82 (s. 3H), 3.38 (dd, J=13.0, 3.9 Hz, 1H), 3.16 (dd, T = 12.9, 6.8 Hz.
1H).
[0246] .
[0247] [AAe] 218 4-(ZE] L 3-4-0}1] x=)-2-(3-3}o| == A]-2, 3,4, 5-H E}3to| 22—l & [1,4] &AL -7-0}m] =) H] 2]
" H-5-Ft2 5AM = (21)]
P
NH O
. NN
o T T
N N~ N7
H H
[0248] :
[0249] Ao 18 Axds A7) 1A BEel - @A 39 wkSolA, Alo]F 2ol S thAEIA 4-ofu] w2 E] Q.
AS AER o] g AQstd - AR wAlo] wEkA], B A setES Axd 5 Ak, #E 5
A delH & ot okt
ESI-MS: [M+H]* = 449.2.
IH-NMR (300 MHz, MeOD-dj) &: ppm 12.50 (s, 1H), 11.65 (d, J = 24.7 Hz, 1H). 10.08 (s,
1H), 8.73 (s, 1H). 8.24 (d. T = 73.5 Hz, 2H), 7.84 (dd. I = 16.6, 6.6 Hz. 2H), 7.63 - 7.22 (m,
2H), 6.83 (d, T = 31.7 Hz, 2H). 4.16 (d. J = 10.7 Hz, 1H), 4.08 - 3.65 (m, 2H), 3.34 (d. T=8.9
Hz, 1H), 3.11 (s. 1H).
[0250] .
[0251] [AAle]  22:

4-(1,2,3,4-H Eg3to| =2tz G d-1-0}u| = )-2-(3-3}0| =& A]|-2,3,4, 5-H E& 3o = 2-dl %[ 1,
41 S AR-7-01e] ) 9 E v d-5-7 2 B A = (22)]
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

ZIHSd 10-2020-0041954

NH O
a s
o LT
N N™ °N
H H

AAd 18 AxRsE A7 7148 HEY - G 39 wSolA, Alo]FRRHoS tiAlsA  1-obu] -
1,2,3,4-HlEg}slo|l =2y Z 3l QARRE o] &3 AL Asd - FA dAld wEbd, B AAde] 33
S Az £ . ##E EA dolHyE g3

ESI-MS: [M+H]*=447.2.

H-NMR (300 MHz, MeOD-d,) &: ppm 9.73 (m, 2H), 8.52 (s, 1H). 7.16 (dd, J=29.5, 17.7

Hz. 6H), 6.63 (d, T = 8.6 Hz, 1H), 5.29 (d, ] = 47.5 Hz, 2H), 4.03 (d, T = 7.1 Hz, 3H), 3.49 -

3.16 (m, 5H), 3.03 - 2.55 (m, 2H). 2.25 - 1.68 (m. 2H), 1.19 (dd, J=16.1, 9.0 Hz, 2H).

[AA]4 23:

4-(2-3ho] =2 A T2 Yopu] 1) -2-(3-5F0| = A|-2, 3,4, 5-8| E 2k}o] = 2-¥ 2 [1,4] SAFRI-7-0}u] 1) 9] 2] o] el
5_7]._§_~E—IA]—D] = (23)]

OH
\[NH O
- (0, M

AAd 15 AxstsE A7) 714" 9y
ol g YARZ o] &3 AL A9s

A =54 dolgE e 2

J&
ér@“:

SolA, AtelEm RNl S Al A 2-3to] =5 A
of webA, # AAjde] sdteEs AT & A

e

ESL-MS: [M+H]*=375.1.
'H-NMR (300 MHz, DMSO-d6) : 10.33 (s, 1H), 10.02 (s, 1H). 8.42 (s. 1H), 8.13-8.11 (m
1H), 7.76 (s, 1H), 6.90-6.76 (m, 3H), 4.21-4.16 (m, 1H), 3.92-3.88 (m, 1H), 3.87-3.85 (m.
2H), 3.83-3.79 (m, 1H), 3.54-3.53 (m, 2H), 3.35-3.26 (m, 1H), 1.10-1.08 (J =6.3Hz.d, 3H).

[9Ae 24: 4-Abol F 2L Bokr] -2-(3-W1HA|-2,3,4, 5-8| Eeksto] = 22 [1,4] SAP-T-obu] 1) 3] o] w] -
5-7]._@_5‘—'}\]—11]5 24)1

ANe 12 Az 37 AAE PEe] - whAn GAA, 7-okr 2,34, 5-8| Eekstol =292 [1,4] 34}
A-3-% (1-2)% HANA 3-HHAT-okw -2 3,4, 5-F Ee}tol S 2wl [1,4] $AH] (28-2)% obv] il Fa}

A AR o] &3 RS AL - AR GAlC] mebA, 2 A9 SetEs AxT 5 Qv
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[0262]

[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]
[0270]

[0271]

[0272]
[0273]

ZIHSd 10-2020-0041954

3-mlFA-7-0kn| =-2,3 4, 5-H| Egtslo] mm=-mll [ 1,4] 54 (23-2) FRMA9] A A2 vt Esheh

TsOH

» J@[ }OH o 1. Q roH cuy %\/N(@( } AHGOH K e 3 /C( } \

1-2 23-2

(

A
o

L/Ké %

o

o2 2o
(1) 7-(2,5-t]HE-1H-¥ E-1-Y)-3-3lo]| =EX]-2,3.4 5-H Eg 3| =2l EALR 9] A

qu'@ }on o d@ }OH

I

TsOH

1-2

FH~1

50 mL S vte ZekAFo) 4 1-2 (180 mg, 1 mmol), p-EFdl<3 =
(171.25 mg, 1.5 mmol)E& F7}gk Fof, EFdAE F7Md. & 4 &7 (vater separator)® 2|shH, 1t
SES A T BFAZY. Whgo] dn¥ Fo, ¥ &ujE I FUVIRE AXAZY. JAHFEC A
7 AL Y. E9es At A A AzviEadgsd s AAlste], 200 mgel AEES 7600 T&
2 F590.

(2) 3-W15A-7-(2,5-H I D-1H-9] £-1-9)-2,3,4,5-H E&}Sto| =2 HALR o] A

é\@f} W

AF (20 mg, 0.1 mmol), % 2,5-3Alr]

“NaH (N

Nall (60%, 10 mg, 0.223 mmol)E F THF (3 mL) Zoll HEFAZTE. ool wl2i(ice bath)ellA, EFEo|
THE (50 mg, 0.194 mmol) & =& (6-(2,5-HwE-1-¥E-1-)-3-sFo | EFAME-HFAZ) 9] & 2 L=
A7 A7kE fRek Foll, Al(system)E ofo]-ufzAstoll A IAIZE Fob awkA[Z] ol vl ofo] @ rfo]
= (33 mg, 0.223 mmol)E A7}t ofo]x wjRAEEE Ao 2EoA, EFES 10412 B AR
o whgo] ghad Fol, W & & (5 ab)oll F3lar, dE opAlEelER FEHT (5l X 3). 7%
S @A, x3 veRlez AR, P aF AYoEE S AxAzlen, Id SR Ay, &
s A2t A A9 ARvtEI Y] ofs] AAlste], 35 mge] AES 5009 FEE FSIAH.

(3) 3-t|EA]-7-0}u]=-2.3.4,5-HEdslo|=2-Z[1,4] AR (23-2)¢] A

Q@;}o\ ot @ Yoo,

23-2

- EA-7-(2,5-U W E-11-9] =-1-Y)-2,3,4,5-El| Eg}slo] =2l FALR (50 mg, 0.25 mmol)S 15 mLe] 5=
2

Neke Fol GAAAG. EEO] Sol=Solnl sfolmzIRetol= (80 ng, 2.5 mo)F FAHAT, ATE
A BRI WU B RN, Ehol 4EE B, ek TR A AN BREE A
A A7 azebEad sl oa Asel, 15 ngsl AR (23-2)¢ 28,549 FER FEIAG. WA 54 do|
R
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]
[0283]

TINS5 10-2020-0041954
ESI-MS: [M+H]" =37L.1.

'H-NMR (300 MHz, MeOD-ds) 6: ppm 8.35 (s, 2H), 7.24 - 6.91 (m, 2H), 6.73 (d, T= 8.5 Hz,

2H), 4.37 - 3.92 (m, 2H), 3.64 (s, 3H). 3.41 (s, 2H), 2.90 (s, 2H), 1.31 (m, 3H), 0.84 (d, J =

5.7 Hz, 2H), 0.55 (s, 2H).

[AAld] 250 (R)-4-Alo] ERZ R Yolr| :=-2-(3-3}0| =5 A]-2,3 4, 5-H EF}Sto| E2-{l £ [1,4] SAMI-7-0} ] =)
¥ ud-5-Ft2 EAE T (25)]

Hs
N Yo
N
H N

AAld 28 Az A7) Z1AE BHY - (R)-SHl=EFAHMESAITS AARR o] &
-2,3,4,5-HEgsto] =2-wlx[1,4] $AH]-
o] HFES AT F 9lrt.

she] FZHA (R)-7-o}n]
3-22 AEE AL AW - AR WA WA, B 2o

ESI-MS: [M+H]* = 357.1.

'H-NMR (300 MHz, DMSO-dg) &: ppm 9.27 (s, 1H), 9.09 (d, J= 3.3 Hz, 1H), 8.47 (s, 1H),
7.76 (s, 1H), 7.23 (d. J=2.1 Hz, 1H), 7.11 (d, ]="7.8 Hz, 2H), 6.65 (d. J= 8.4 Hz, 1H), 5.15 (s,
1H), 4.96 (d, J= 5.4 Hz, 1H), 4.11-4.17 (m, 1H), 3.72-3.88 (m, 2H), 3.17 (d, J=4.8 Hz, 1H ),

2.85-3.03 (m, 2H), 0.76-0.83 (m, 2H), 0.46-0.51 (m, 2H).

[AAle] 260 (S)-4-AtelZRZ2Po}n|-2-(3-3}0| =5 A|-2,3,4,5-E| Eg}ato| =2~ 2 [1,4] SAP-7-0}w] )
I\T—] E] E] 6_5_7}_@3&‘—'}\]—11] = (26) ]

Hp
o
eyt
HN /J\N N
AT
Arle] 28 Alzxdte= 7] Z1AE BHe - (-S| EFAHESA TS AARE o] &ste] F3T

A (R)-7-o}]
w-2,3,4,5-H Eatetol E2-WIA[1 415 A-3-22 AlET A2 Al - fAb wAlel webd, B Ao
o Bgwe Az = ek

ESI-MS: [M+H]" = 357.1.

TH-NMR (300 MHz, DMSO-ds) 6: ppm  9.27 (s, 1H), 9.09 (d, J= 3.3 Hz, 1H), 8.47 (s, 1H)
7.76 (s. 1H), 7.23 (d, J=2.1 Hz, 1H), 7.11 (d. J= 7.8 Hz, 2H).6.65 (d. J=8.4 Hz. 1H), 5.15 (s.

1H), 4.96 (d, J= 5.4 Hz, 1H), 4.11-4.17 (m, 1H), 3.72-3.88 (m, 2H), 3.17 (d, J=4.8 Hz, 1H ),
~2.85-3.03 (m, 2H), 0.76-0.83 (m, 2H), 0.46-0.51 (m, 2H).

(A 27: ($)-4-A}o] S22 2B o] 2-(3-v] % A]-2,3,4,5-H B} el o] = Z-MZ[1,4] SAF-7-0}¥] 1) 9 2]
Hgl-5-7t2 B AE| = (27)]
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[0284]

[0285]

[0286]
[0287]

[0288]
[0289]

[0290]

[0291]
[0292]

[0293]

[0294]
[0295]

ZIHSd 10-2020-0041954

AN 1% AzSE 37 AR Eel - wSel vk B, 7-obvle2,3,4,5-H Eestel = 2oz
(141841732 (1-2)& BAISA ($)-3-W5Al-7-0bv]1e2,3,4,5-H| Eebaho] = 2-HI£[1,4] S A1 (26-2)%
brlMEAN FAZ ol&F AL ALFE - AL @A) metd, B AAdY HgES A2

ESL-MS: [M+H]* =371.1.

'I-NMR (300 MHz, DMSO-ds) : ppm 10.75 (s, 1H), 9.97 (d, J= 3.9 Hz, 1H), 8.59 (s, 1),
8.28 (br, 1H), 7.72 (br, 1H), 7.12 (m, 2H), 6.85 (d. J= 8.1 Hz. 1H). 4.22-4.10 (m. 2H).
3.68-3.66 (m, 1H), 3.44-3.38 (m, 1H), 3.32 (s, 1H), 3.30-3.03 (m, 1H), 2.51-2.49 (m. 1H),

0.88-0.86 (m, 2H), 0.66-0.65 (m, 2H).

(S)-3-m| 5 A -7-0}]2=-2,3, 4, 5-H| Edteto] E2-wl [ 1,4] 5413 (26-2) F3bAle] @44 d=2s a3 2otk

o
/@: }..ou BnBr /@[ E!>—OH CH,l ,@ 9—0 PdiC /@ @—o’(
K2CO3/DMF “NaH™ “N MeOR™ .y \

12 26-2

54 NS ue gk
(1) (S)-5-MA-7-(]MAo}n|=)-2,3,4,5-H Ed o] = 2-MF[b][1,4] ZA}R-3-22] FA]

8]

/@ }OH BnBr Bn @ %—OH
K2CO3/DMF ~|'I\l N
Bn  Bn

1-2

~

100 mL < ¥fe Z82430] DMF (10 mL), &2 1-2 (180 mg, 1 mmol), ¥ FEMF 7lHUolE
mol )& F7Felith.  E3HEe] Wld H=Enlo]l= (513 mg, 3.3 mmol)E F7FaL, A2 12413 F<t
ZATh. wkgol g el = (10 nL) B old ofAlHolE (50 mb) & F710 1, =FES
. s X 7 EFERIHOIER 33 AFE Fol, EE 23] AFHAT. EFE
O|EE E3 AR, AFAANZoH, ARES ﬁ'olé} o FFAZATY. F 2
ajale] o) AGAlste], 405 mge] AYEES 90%S FE&ERE TS5

(2) (S)-N,N,5-Eguld-2,3,4,5-HE#3lo|=2-3-HEAHMZ[b][1,4] AR -7-0}51 9] 34
g 2
L 2 (L3
“NaH BMey N
n Bln an

(S)-5-HA-7-(t)Hldotu=)-2,3,4,5-E| Eg}elo] = 2-Wl 2 [b][1,4] $AMR-3-& (450 mg, 1 mmol)S A-20A
%= THF (30 mL) ol &shA1H T}, 4ﬂi1ﬂ“ﬂﬁ«§L o Na (60%, 40 mg, 1.2 mmol)& B o= Z7}
3L, 10 B wHAIFTE. ofojA, HY ofo]ette]l= (170 mg, 1.2 mol)E F7HRTE. AE F7Fe] & A
&t ofo] s w2l A WREAIZITE. HEZ-o] .l 1, SES 5 G mE AN, oE ofAHo]

] H]— A=
o gul =
2 FEYPY (20 mL X 3). 1S A, Aoz AHFYIL, 5 AF HAICES Tl Ax2AZ

498 mg, 3.6

10

lﬂ

m e

T

B
sl B
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[0296]

[0297]
[0298]

[0299]

[0300]
[0301]

[0302]

[0303]

[0304]
[0305]

[0306]

[0307]

[0308]
[0309]

ZIHSd 10-2020-0041954

o, 3 FWNE ARAFHY. IAFES Ay A Ay a2aleEd g 98] AAske], 422 mge] A=
S 91%2] FEE 53

(3) (S)-3-H|EA|-7-o}u]|x-2,3 4 5-E|ET} o] =2-MF[1,4] AR (23-2)9] A

0 o}

i /
\P:I N MeOH H,N N
Bn Bn H

26-2

(S) -N N, 5-Egjuld-2 3 4, 5-HEgslo]| = 2-3-w|EAIHMZ([b][1,4] A -7-0}51 (464 mg, 1 mmol)<S 20 mLo
F Weks Sl AT E3HE P 0 =, 2 2 GA<t(normal pressure)oll A 2

]Zl T FAaINES AT REgo] dmE o, ¥k &dS o7 9 FEAA, 194 mgo] BHAE (26-2)&

100%°] F&= F53r).

[AA]e] 28: 4-(1-3to| =FA-2-vE X 2H-2-0}1| =)-2-((5)-2,3,4,5-H Eg} 30| = 2-3-3lo| =EA M Z[1,4] %

AR -7-o} ) 3] g n| P -5-FL 2 EAM = (28)]

= A7 A" B - E7HA (S)-7-on|x-2 3,4, 5-F| Eg}sto] =R -ml 2 [1,4] LA -3-
°%@E%%ﬂﬂﬂ%—%%ﬁk%ﬂ1mﬂﬂ,%é?4LJQ%%Eﬂiﬂ"%

filo

ESI-NMS: [M+H] = 389.1.

[ZAle] 29: 4-(1H-1E-4-°}]=)-2-((S)-2,3,4,5-Bl Eg}3}o]| =2-3-3} o] =S AWl Z[1,4] $A-7-0}v] 1) 9]
T R-5-7FEHA = (29)]

= A7 A" e - Z7HA] (S)-7-olx-2,3, 4, 5-H Egslo]| = Z-wlZ[1,4] A3~
ol &3t Z& ALt - A dAlel weEbA, 2 AAd e eSS AT gl

filo

ESI-NMS: [M+H] = 432.1.

[N 30: 4-cla 2ok e-2-((5)-2,3,4,5-H Z2paho] = 2-3-3o] SR AMEIL, A1 §AH-7-o}v] ) 9 23 ]
d-5-Fl2 8 A= (30)]

o)
N ™
HO - @ /LL ] NH’Z
N N N
H H

AAle] 28 Axshe 7] Z1AE e - A (S)-T-ob-2,3,4, 5-H Egtato] = 2ol [ 1,4] $AHI-3-

filo
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]
[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

[0323]

ZIHSd 10-2020-0041954

AV

o] &3 A& ALk - FARRE @Al whebA,  AAlee Fgtes Az 5 i

o

ESI-MS: [M+H]' = 359.1.

[AAe] 31: 4-(1H-HE=E-4-0}1]x)-2-((S)-2,3,4,5-EH| E&} 5l o] = 2-3-3l o] =Z A W £ [ 1,4] AR -7-0} ] 1) 5]
gud-5-7Fl2 BAH = (31)]

HN
N |
NH O
. N~ ™% NH
o 0L 1T ™
N N~ 'N
H H

A B W - FA (9)-7-0bx=-2,3,4,5-H EGSo| E2-w [ 1,4] A -3-2
2 olgd Ag AW - FA1E BAlol WebA, ¥ Axele HgEe AT 5 Ao
ESI-MS: [M+H]' = 383.1.

[AAd 32: 4-(2-EEFL 2L G0l 2)-2-((5)-2,3,4,5-H E}3}o| =2-3-3o| ES A M Z[1,4] SAH -
7-oh] ) ] | d-5-Ft2 EAM = (32)]

3
o {SJOD N| I NH;
N NN
H H
AAld 25 AzsE 4] Z1AE el - F3A (S)-7-01H]=-2,3,4, 5B Egtslo| E2-wl (1,4 SAR-3-&
g olgw AL AUNE - HAE WA GHA, B AN HFES A2T F 9
ESI-MS: [M+H] =413.2.
'H-NMR (300 MHz, MeOD-d4) &: ppm 8.41 (s, 1H), 6.88-6.94 (m, 2H), 6.79-6.82 (m, 1H),
4.21-4.30 (m, 2H), 4.02-4.10 (m, 2H), 3.34-3.50 (m, 2H),1.31 (s, 3H).
[AA]e] 33: 4-Ato]EE & Aol =-2-((5)-2,3,4,5-H E& 30| =2-3-3o| EF AWl & [1,4] LALR-7-0}n] =) 7] 2]

g d-5-Ft2 BAlu = (33)]

: NH O
N~ ™= NH
wo (@ . A@)L :
N N
H

1=

Bol = 2-E(1,4] S AR-3-2
F

AAe 28 Axshs 7] 714" e - A (S)-T-ohv=-2,3,4,5-H Ed}
& ol & AL Adshd - AR @Al wEbA, 2 AAd e shekE % Az

ESI-MS: [M+H]' = 399.2.

[AAe) 341 4-(1H-AE-5-0b7] =)-2-((5)-2,3,4,5-F| E&}3} o] 2 2-3-3f o] ESAME[L, 4] SAHI-7-0}w] =) 9] 7]
A d-5-Ft2 EAM = (34)]
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[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

[0330]
[0331]

[0332]
[0333]

[0334]

ZIHSd 10-2020-0041954

= A7 A" B - E7HA (S)-7-o1x-2 3,4, 5-F| Eg}sto] =R -ml 2 [1,4] LA -3-
o] &% A ALfstd - ARG Gl mekA, 2 A sgES AT 9

fifo

ESI-NS: [M+H] = 432.1.

[AA]e] 35: 4-(3-(1,2,4-Eo}&)-3-Hdo}n| x)-2-((S)-2,3,4,5-H E&3}o| =2-3-3}o]| =EA M Z[1,4] SA}
A-7-otv ) F g u|d-5-FF2HAH = (35)]

il
. N
NH O
9 o
L
N N N
H H

Ao 28 Alzshs A7) 714 Bl - SUA (S)-7-ob=-2,3,4, 5-H Egsto| =221, 4] SAI-3-2
S o] 83 Ae A - FARE DAl whebA, 2 A o] getES AT ¢

ESI-MS: [M+H]* = 460.3.

'H-NMR (300 MHz. DMSO-ds) 8: ppm 11.85 (s, 1H). 9.76-9.77 (m, 1H). 8.65 (s, 1H), 8.46

(s, 1H), 8.02-8.19 (m, 2H), 7.92 (s, 1H), 7.75-7.78 (m, 1H), 7.61 (s, 1H), 7.42-7.48 (m, 1H),

6.92 (s, 1H), 6.59 (s, 1H). 3.25-3.31 (m, 2H), 3.00-3.06 (m, 2H), 2.27-2.28 (m, 2H).

[9A18) 36: 4-(3-3Fo] =S A|Abo] FR R Yobul ie)-2-((S)-2,3,4,5-F| Eekato = 2-3-fo] = SA W[ 1,4] SAH
~7-o}w] ) 3] 2] | W-5-7k 2 B A = (36)]

Ao 28 Alzshs A7) 714 Bl - SUA (S)-7-ob=-2,3,4, 5-H Egsto| =22 [1,4] SAI-3-2
S o83 Ae A - FARE DAl whebA, B A o] getES AT ¢

ESI-MS: [M+H]* =387.1.

TH-NMR (300 MHz, DMSO-d) &: ppm 10.02 (br, 1H), 9.87 (br, 1H), 8.39 (s, 1H), 8.09 (br,

1H), 7.56 (br, 1H), 6.93 (m, 2H), 6.76 (d, J = 8.1, 1H), 4.52-4.49 (m, 1H), 4.32-4.28 (m, 1H),

4.21-4.16 (m, 1H), 3.90-3.81 (m, 2H), 3.36-3.30 (m, 1H), 3.09-3.03 (m, 1H), 2.26-2.22 (m,

4H).
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[0335]

[0336]
[0337]

[0338]
[0339]

[0340]

[0341]

[0342]
[0343]

[0344]

[0345]

[0346]

ZIHSd 10-2020-0041954

[AAle] 37: 4-(3-3lo]=FA|Alo] S 2 A o}r]2)-2-((5)-2,3,4,5-El| E& 30| E2-3-3l o] =F AWl x[1,4] SAH
=7-obn| =) ¥ g u|d-5-7F2 EAM| = (37)]

NH O
0
oG
NN
AAe 2% Azae A7) AR BEe] - FHA ()7-0lv]2,3,4,5-H Eefato] R[], 4] $A-3-&
& o 8% AL ALY - FA WAlol wheba, W ANde] 5E % AT 5 ek,

ESL-MS: [M+H]* = 401.1.

IH-NMR (300 MHz, DMSO-ds) 8: ppm 10.11 (br, 1H), 10.03 (br, 1H), 8.36 (s, 1H). 8.07 (br.

1H), 7.53 (br, 1F), 6.85 (m., 2H), 6.77 (d, T=8.7, 1H), 4.46-4.42 (m, 1H), 4.20-4.16 (m, 2H),

3.89-3.79 (m, 2H), 3.68 (br, 1H), 3.35-3.29 (m, 1H), 3.08-3.01 (m, 1H), 2.12-2.04 (m, 2H).
 1.67-1.47 (m, 4H).

[GA1e] 38: 4-(1-8ho] =Z A obrheber-4-okm) :=)-2-((S)-2,3, 4, 5-E| Ee}}o] = 2-3-5o| S S A MIZ[1,4] SAHA-
7-ohu| =) ¥ Fu|d-5-F}2 BAlu| = (38)]

N N
H H

AN 25 Axse A7) Z1AE W - F3HA (S)-7-0b1] 2,34, 5-H Ed}etol E Rl [ 1,4] SAI-3-2

& ol 8% A& ASE - A Aol wEka, 2 A d ) 3gE % Az = Ut

ESL-MS: [M-+H]* = 467.2.

'H-NMR (300 MHz, DMSO-ds)3: ppm 10.29 (br, 1H), 10.03 (br, 1H), 8.44 (s, 1H), 8.12 (br,
IH), 7.57 (br, 1H), 6.99 (br, 1H), 6.75-6.72 (m. 2H), 4.21-4.16 (m. 1H), 4.10 (m, 1H),
3.89-3.88 (m, 1H), 3.84-3.79 (m, 1H), 3.35-3.29 (m. 1H), 3.08-3.02 (m, 1H), 2.242.19 (m
3H), 1.69-1.65 (m, 8H), 1.49-1.45 (m, 2H).

[9Ael 39: 4-(4-3tol =HA| Aol Z 2R Y obr]12)-2-((S)-2,3,4,5- | E}}o] = 2-3-5ho| EZAMZ[1,4] $AH
-7-o}u) ) d g v Yl-5-7} 2 EAlu] = (39)]

i
o

=37 Z1AE g el - FRA (S)-7-0b| -2, 3,4, 5-H Edtstel 2l [ 1,4] $A17
ol &%t A& ALfstd ~ FARRE GAlel] mEbA], 2 AAle] SgEe Axd 9l

ESI-NS: [M+H] = 415.2.
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[0347] [HAAle]  40:  4-olDopr]:=-2-((S)-2,3,4,5-H Egeto| = 2-3-3lo| EFA M [1,4] SAMI-7-0}v| =) 9] 2] v] T -
5-7F25 A = (40)]

~""NH O
0
i
HOII-@ j@\ /]N|\ " NHZ
N N= N
[0348] : H
[0349] A 28 AlxzdhE 7] 1R B - S (9)-7-0ke-2,3,4, 5-H Edteto| Rl R [ 1,4] SARI-3-&
< ol gd AL AGle - FALF wollel nhebA,

B NG g A2 5 9

ESL-MS: [M+H]* = 345.3.
IH-NMR (300 MHz, DMSO-ds) &: ppm 10.29 (s, 1H), 9.79 (s, 1H), 8.40 (s, 1F), 8.10-8.14

(m, 1H), 7.61 (s, 1H), 6.75-6.89 (m, 3H), 4.16-4.21 (m, 2H), 3.85-3.94 (m, 2H), 3.78-3.84 (m.
2H), 3.47-3.54 (m, 1H), 1.15-1.20 (m, 3H).

[0350]
[0351] [HAld 41! 4-((IH-HE2[2,3]9 g d-4-mEo}n| =)-2-((S)-2, 3,4, 5-EH E&3} ]| E2-3-3}o| EFA M [ 1,4]
SA-7-olr] =) ¥ v d-5-7L 2 EA R = (41)]
N__N
-
NH O
- N5 "NH
HO!-4(8) j@\ | 2
N NA‘N/
H H
[0352] .
[0353] AAld 25 AzsE 4] Z1AE el - F3A| (S)-7-01H]=-2,3,4, 5-EHl Egslo| E2-wl (1,4 SAR-3-&
S o] & AL At - FAgE A wEkA, B A sEES AxT 5 3l
ESLI-MS: [M+H]* = 447.1.
ITH-NMR (300 MHz, DMSO-dj) &: ppm 12.05 (s, 1H), 11.65 (d, T=27.1 Hz, 1H), 10.28 (d, J
= 41.8 Hz, 2H). 8.55 (s, 1H). 8.16 (dd. T = 28.5. 5.7 Hz, 2H), 7.57 (t. = 20.9 Hz, 2H), 7.00
(d, T =4.7 Hz, 1H), 6.80 (s, 1H), 6.74 - 6.53 (m, 2H), 6.41 (s, 1H), 4.07 (dd. J=25.2, 9.4 Hz
[0354] _ 2H). 3.95 - 3.69 (m. 3H). 3.24 (d. T=4.2 Hz, 1H), 3.01 (s, 1H).
[0355] [AA]o] 42: 4-((1-Alo} oAl E-3-F &gt dolr] )-2-((5)-2,3,4,5-H E& 3l o| = 2-3-3o| =& A Ml [ 1,4] &
AR -7-01u] ) H | -5-FL2 EAM = (42)]
NC\__{O
Ol
NH O
9 N5 “NH
o LT ™
N NJ\N/
H H
[0356]
[0357]
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[0358]
[0359]

[0360]
[0361]

[0362]
[0363]

[0364]
[0365]

[0366]

[0367]

[0368]
[0369]

ZIHSdl 10-2020-0041954

ESI-MS: [M-+H]" = 453.2.

TH-NMR (300 MHz, MeOD-d3) : ppm 8.36 (s, 1H), 6.93-6.96 (m, 2H). 6.85 (br, 1H),
4.63-4.73 (m, 1H), 4.25-4.30 (m, 1H), 4.02-4.07 (m. 2H), 3.80-3.86 (m, 3H), 3.52-3.70 (m
4H), 2.14-2.18 (m, 2H).

[2A6] 43: 4-((1-5o] =2 Al o}ehaheh-3-obw] :)-2-((S)-2, 3,4, 5-F| Eeks}o] E 233} =S A MZ[1, 4] § 414
~7-o}u] )3 2 | W-5-Fh2 BAH = (43)]

o]

OH
% "NH O
aeRray
HO: (s} .
N‘)\N
H

N
H

=7 71AE gl - FA (S)-7-0b -2, 3,4, 5-H Eghste] 2wl 1, 4] SARKI-3-
ol &%t A& ALfstd ~ FARRE ©Alel] mEbA], 2 AAle] SgEe Axd 9l

filo

ESI-MS: [M+H]* = 467.2.

'H-NMR (300 MHz, DMSO-ds) &: ppm 8.30 (m. 1H), 6.91 (d, T=8.4, 1H), 6.74 (s, 1H), 6.69
(dd, I, = 8.4 Hz. I, = 2.1 Hz, 1H), 4.35-4.29 (m, 1H), 4.07-4.02 (m, 1H), 3.49-3.43 (m, 1H),
3.33-3.25 (m, 1H), 2.23 (br, 2H), 2.01 (br, 6H). 1.66 (br, 4H). 1.55 (br, 4H).

[N 44: 4-Alo| 22T 2w dolr] x-2-((5)-2,3,4,5-Fl Eddlo| = 2-3-glo| =5 A Z[1,4] §A}A-7-0}¥]
) 31] E] U] 6_5_7}_@3&‘—'}\]—12!] = (44)]

V/\NH 0
g 0L, e
(s}
25 Azx3h= A7) 7 H% W - FA (S)-7-01u|=-2,3,4,5-H Egslo]| =2 -dl2[ 1,4 FAMI-3-2
FoebAle] whEbA, E A A SES AR ¢ .
ESI-NMS: [M+H]" = 371.1.

[AAle] 45: 4-(1-o}epitdoln| )-2-((S)-2,3,4,5-H E&} 8} o| E2-3-3l o] EZ A Ml [ 1,4] SALI-7-0}v] =) 3] 2]
Hd-5-7t2HA = (45)]

iNHO

s
N N”L‘N/
H H

d | e - A (S)-7-okve-2,3,4, 5-H Etsto| ER-wl (1, 4] 5 A -3-2
& ol & AL AQdshd - AR @Al wEbA, & AAld e sees Al ¢
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[0370]
[0371]

[0372]
[0373]

[0374]

[0375]

[0376]
[0377]

[0378]
[0379]

[0380]
[0381]

ZIHSd 10-2020-0041954

ESL-MS: [M+H]*=451.5.

IH-NMR (300 MHz, DMSO-ds) &: ppm 10.48-10.56 (m, 2H), 8.51 (s, 1H), 8.19 (s, 1H), 7.69
(s, 1H), 6.94 (s, 1H), 6.74-6.94 (m, 2H), 4.16-4.21 (m, 2H), 3.79-3.93 (m, 2H), 3.29-3.35 (m,
1H), 3.01-3.08 (m, 1H), 1.99 (s, 1H). 1.63-1.85 (m, 13H).

[AA e 46: 4-(1-HE A o}r}utEl-4-o}u| = )-2-((S)-2,3,4,5-E| E} 3l o]| = B-3-3}o| =2 A ¥l [ 1,4] &A}R-7-0}
o x) g v d-5-Ft2 B A = (46)]

= 7] AAE BES] - FA ($)-T-okv2,3,4,5-6l Eekso] S -2 [1,4] S AR -3
o1 8F AL ASIHH - AT BAle] mebA, B AAele] HEES AT 5 9

o

ESL-MS: [M+H]* = 481.2.
'H-NMR (300 MHz, DMSO-d;) 8: ppm 8.18 (m, 1H), 6.90 (d. J = 8.7, 1H), 6.77 (m, 2H).
431427 (m, 2H). 4.06-4.03 (m, 1H), 3.49-3.43 (m. 1H), 3.26-3.21 (m. 1H), 2.88 (m, 3H).

2.24-2.19 (m, 3H), 1.90-1.82 (m, 8H), 1.65-1.60 (m, 2H).

(A 470 4-vEo}r| :=-2-((5)-2,3,4,5-E| E&}S} o] E2-3-3}o| EF A [ 1,4] SAF-7-0}7] =) 9] 2 W] -
5-7FE5A = (47)]

AAd 25 AZEE A7) Z1AE el - A (S)-7-010x=-2,3, 4, 5-E| Eg}slo| = =-wl 2 [1,4] A -3-&
< ol &% RS AYstA - FARGE DA weks, 2 A4 FES AT ¢ QU

ESL-MS: [M+H]* = 331.1.

IH-NMR (300 MHz. DMSO-ds) : ppm 10.48 (s, 1H), 9.80 (s, 1H), 8.49 (s. 1H), 8.18 (s, 1H),

7.65 (s, 1H). 7.01 (s. 1H), 6.82 (t, J = 12.5 Hz, 2H), 4.18 (dd, T = 11.8, 3.2 Hz, 1H). 4.00 -

3.72 (m, 2H), 3.33 (dd, J=13.0, 4.6 Hz, 1H), 3.16 - 2.74 (m, 4H).

[9A18) 48: 4-(4-3to] E2A| Bkl e)-2-((S)-2,3,4, 5-B| Edhaho] = 2-3-5}o] = S A M 1,4] SAPR—7-o}w]
) 31] E] E] 6_5_7}_@3&‘—'}\]—11] = (48)]

= A7 14" e - FA (S)-7-okn -2 3,4, 5-H Egtslo] = 2ol [ 1,4]2AHR]
o]&% A& ALt - AR Gl whebA, B Al eSS AT = Ut

i
o
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[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]
[0389]

[0390]

[0391]

[0392]
[0393]

[0394]

[0395]

ZIHSd 10-2020-0041954

ESI-NMS: [M+H] = 389.1.

[AATe]  49:  4-(4-3fo|=FAlobrhtdoln] 2)-2-((S)-2,3,4,5-El Egtato] E2-3-3to]| =S A W[ 1,4] §AHI-
7-otv] =) v g H D-5-Ft 2 FALE = (49)]

= A7 A" B - 704 (S)-7-o1x-2 3,4, 5-F| Eg}sto] =R -ul 2 [1,4] LA -3-
o] &% A ALfstd - A Sl webA, & A9 S ES AT F o

filo

ESI-NMS: [M+H] = 467.2.

[AAe] 50: 4-(Ato]ZZSAAu|do}u])-2-((S)-2,3,4,5-H Ed o] =2 -3-3l o] = =AMl Z[1,4] &AL -7-0} 1]
}r_) 31] E] U] 6_5_7]._%‘5'—'/\]—111 = (50) ]

= A7 A" B - E7HA (S)-7-o1x-2 3,4, 5-F| Eg}sto] =R -ul 2 [1,4] LA -3-
o] &% A& ALfstd - ARG Gl mekA, 2 A sgES AT 9

filo

ESL-MS: [M+H]*=413.2.

'H-NMR (300 MHz, DMSO-ds) : ppm 9.16 (s 1H), 8.4 (s, 1H), 7.72 (br, 1H), 7.06-6.97 (m,
2H), 6.62 (d, J=8.4 Hz, 1H), 5.13 (d, J= 16.8 Hz, 1H), 4.95 (d. J= 5.2 Hz, 1H), 4.16-4.10
(m, 1H), 3.83-3.81 (m, 1H), 3.75-3.69 (m, 1H), 3.29-3.25 (m, 1H), 3.01-2.94 (m, 1H),
1.70-1.63 (m, 6H). 1.12-1.10 (m, 5H).

[2A6] 51: 4-(3-8}0] 28 A Z2 W] 1)-2-((5)-2,3,4,5-6| E2fo| = 2-3-aH 0| =S A MZ[1,4] § AFR1-7-0}
v )3 2 o] Q-5-7h2 A = (51)]

OH

= A7 A" B - E7HA (S)-7-o1x-2 3,4, 5-F| Eg}sto] mR2-ul 2 [1,4] LA -3-
o] &% A& ALjstd - AR Sl webA, & A9 SES AT F

filo

ESI-NMS: [M+H] = 375.1.

[AAe) 520 4-(3-FISAZ2Folw|1x)-2-((5)-2,3,4,5-E| E&a}o]| ER-3-5 o] = H A MZ[1,4] §AHA-7-0}w]
}r_) 31] E] U] 6_5_7]._%‘5'—'/\]—111 = (52) ]
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[0396]
[0397]

[0398]

[0399]

[0400]

[0401]

[0402]
[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

ZIHSd 10-2020-0041954

0/
ﬁNH 0
0 =
HO:(fs) N™ ™= NH,
N NJl\N/
H H

d | R - FA (S)-T7-0kn|=-2,3,4, 5-H Edteto| m 2ol (1, 4] SARI-3-2
& ol & AL AQdshd - AR @Al wEbA, & AAld e sees Al ¢

ESI-MS: [M+H]' = 389.1.

[AAle] 53: 4-tert-FEolr]=-2-((8)-2,3,4,5-H| E3to| =2-3-8 0| =S A M Z[1,4] LA -7-0}7] =) ¥ 2] ]
d-5-F}2 EAm| = (53)]

\/'<NH 0

d | e - A (S)-7-okve-2,3,4, 5-H Etsto| ER-wl (1, 4] 5 A -3-2
& ol & AL AQdshd - AR @Al wEbA, & AAld e sees Al ¢

ESI-MS: [M+H]* = 373.1.

IH-NMR (300 MHz, DMSO-ds) & ppm: 9.25 (s 1H), 9.02 (s, 1H), 8.42 (s, 1H), 7.72 (br, 1H),

6.94-6.91 (m, 2H), 6.65 (d, J= 8.6 Hz, 1H), 5.13 (d, J= 16.8 Hz, 1H), 4.95 (d, J= 5.2 Hz,

1H), 4.17-4.41 (m, 1H), 3.85-3.83 (m. 1H), 3.76-3.70 (m, 1H). 3.34-3.26 (m, 1H), 3.02-2.95
(m, 1H), 1.40 (s, 9H).

[AAd 54: 4-(3,3-TSZF0 20| F2HEolu|x)-2-((5)-2,3,4,5-H Ed3lo]| = 2-3-3o| =2 A% [1,4] A}
A-7-o}u =) ¥ g | P-5-7} 2 BAlu| = (54)]

E
L
NH O
N N/L\N
H H

AAlel 28 Axsh= A7) 71AE Bl - A (S)-7-ob-2,3,4, 5-H ERteto]| ER-wl 2 [ 1, 4] $AI-3-&
& ol & AL AQdshd - AR dAlel wEbA, & AAld e sees Al ¢

ESI-MS: [M+H]' = 407.3.

[AAd 55 4-(1-Ato] SR Z2Pol Popw] 12)-2-((5)-2,3,4,5-H E} o] =2-3-8o| ES A MZ[1,4] SAH -
7-oh] ) ] | d-5-Ft2 EAM| = (55)]

NH O
(8]
N N

N
H H
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[0409] Ao 28 Axsh= 7] 71AE WYY - A (9)-7-041|-2,3,4,5-H Egslo]| = 2-wl2[1,4] AR -3-&
S o] &% AL At - A dAld wekA, B AAldY sEES AxT .
[0410] ESI-MS: [M+H] = 385.1.
[0411] [AAld 56: 4-(Ale]EZFdrdo}n]| )-2-((S)-2,3,4,5-E| Eg} 30| =&2-3-5o| =5 A Z[ 1,41 A -7-0} 1]
)5 g n P57t 2EA I (56)]
?NH (o]
© N~ ™% NH
o O T
g
[0412] . H
0413 AXel 22 Azak 7] AAE Wl - F0A (9)-7-obe-2,3,4,5-Hl Eeaol SR WE[1,4] S A3 &
S o] &3 AL AL - FARgE dAl wekA, B AAlde] SFES AxE 5 ).
ESL-MS: [M+H]* = 385.1.
TH-NMR (300 MHz, DMSO-ds) &: ppm 10.37 (s, LH), 9.96 (s, 1H), 8.49 (s, 1H), 8.21 (s, 1H),
7.65 (s, 1H), 7.02 - 6.70 (m, 3H), 4.18 (dd, T = 11.9, 3.6 Hz, 1H), 3.87 (ddd, T = 22.9, 11.3,
5.7 Hz. 2H). 3.52 (t, I = 6.4 Hz, 2H). 3.32 (dd, T = 13.0. 4.8 Hz, 1H), 3.06 (dd, T = 12.9. 7.1
Hz, 1H), 2.69 - 2.50 (m, 3H), 2.08 - 1.91 (m, 2H), 1.91 - 1.60 (m, 4H).
[0414]
[0415] [AAd 57: 4-(2-EF Q2 o] 2 E 2o} )-2-((5)-2,3,4,5-H| Ed}&to| = 2-3-lo| = E A M Z[1,4] SALA
—7-o}v] )9 2} | W52 B A = (57)]
F NH ©O
° N~ ™% NH
HO!-((S) t@\ i 2
N EJ\N
[0416] . H
[0417] Ao 28 Axsh= 7] 71AE WYY - A (9)-7-011|-2,3,4,5-H Egslo]| = 2-wl2[1,4] A -3-&
S o]&s AL At - A dAld weEkA, B AAldY sEES AT .
ESL-MS: [M+H]* = 375.1.
TH-NMR (300 MHz, DMSO-ds) &: ppm 10.76 (s, 1H), 10.14 (d, J = 4.2, 1H), 8.64 (s. 1H).
8.28 (br, 1H), 7.72 (br, 1H), 7.37 (br, 1H), 7.16 (br, 1H), 6.95 (d, J = 8.6, 1H). 5.08-5.04 (m.
1H), 4.87-4.82 (m, 1H), 4.18-4.13 (m, 1H), 4.01-3.97 (m, LH), 3.99-3.88 (m, 1H), 3.38-3.33
i (m, 1H), 3.23-3.18 (m, 1H), 1.33-1.22 (m, 1H), 1.16-1.10 (m, 1H), 1.07-1.01 (m, 1H).
[0419] [AA]e] 58: 4-(oFAEH-3-o}H|x)-2-((S)-2,3,4,5-E| Eg}3lo| E2-3-8}0| =E A ZE[1,4] SA}Z1-7-0} 1] =) 7
Fud-5-Ft2E A = (58)]
HMN
Q\NH (o]
° N)“jANH
HOI--@ j@\ | z
N NJ\N/
[0420] H H
0421 ANl 22 Azahs 7] AR Wl - F0A (9)-7-obe-2,3,4,5-H Eeaol SR WE[1,4] S A 3-&
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[0422]

[0423]

[0424]
[0425]

[0426]

[0427]

[0428]
[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

ZIHSd 10-2020-0041954

AV

o

o] &3t AL ALt - FARSE GAl wEbA, B Ao 9] 3ES AT 4 A
ESI-NS: [M+H]" = 372.1.

[l 59: 4-(SHAIEIT-3-0}H] :)-2-(($)-2,3,4,5-H Egslo]| = 2-3-3 | EZA M Z[1,4] AP -7-0}H] 1) 7]
| d-5-7t 2 E A u| = (59)]

6]
D\Nu o
9 %
HO...@ Q )”,\ B NH;
N N™ N
: H H

£ 7] AAE B - FA ($)-T-okv2,3,4,5- 6l Eekso] S -2 [1,4] S AR -3
o1 8F AL ASIHH - AT VAl mebA, B AAele] HEES AT 5 9

filo

ESI-MS: [M+H]* =373 4.

TH-NMR (300 MHz. DMSO-ds) 8: ppm 8.58 (s, 1H), 6.92-6.96 (m, 2H), 6.79-6.89 (m, 1H),
4.54-4.60 (m, 2H), 4.26-4.47 (m, 2H), 4.07-4.11 (m, 2H), 4.02-4.04 (m, 1H), 3.83-3.88 (m,
1H), 3.29-3.48 (m, 1H), 3.24-3.29 (m, 1H).

[ 60:  4-LHopn|=-2-((S)-2,3,4,5-H Ed3lo| E2-3-3o| EEA M Z[1,4] SAZ-7-0}u| ) ¥ 2] v| T -
5-7]._@_5‘—'}\]—11]5 (60)1

= A7 A" B - E7HA (S)-7-o1x-2 3,4, 5-F| Eg}sto] =R -ul 2 [1,4] LA -3-
o] &% A& ALfstd - ARG Gl mekA, 2 A sgES AT 9

filo

ESI-NS: [M+H] = 357.1

[AAd 61 4-(2-EE2F o do}r|x)-2-((5)-2,3,4,5-EH| Eg 30| =&-3-5to| =5 A Z[ 1,41 A -7-0} 1]
x)¥ g d-5-Ft28A = (61)]

0

o= -mz[1,4] 8 AF-3-

o

ESI-MS: [M+H]' = 430.2.

(976 62 4-(3-BE2Fel =L 2Wolr|ie)-2-((9)-2,3,4,5-H Ee}otol E2-3-Fo] SR A ME[1,4] 4 AH-7-o}
1)) ¥ @ 1) g-5-F} 2 EA = (62)]

_57_



[0436]
[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
[0443]

[0444]
[0445]

[0446]

[0447]

[0448]

ZIHSd 10-2020-0041954

©)
H\NH o
0
=G0 1
N N™ N
H H

= A7 A" B - A (S)-7-o1x-2 3,4, 5-F| Eg}sto] =R -ul 2 [1,4] LA -3-
o] &% A& ALfstd - AR Gl mekA, & A sgES AT 9

filo

ESI-NMS: [M+H] = 444.2.

[2A8] 63: 4-(ApolZ2 =P Eo}|)-2-((5)-2,3,4,5-E| E23fo| = 2-3-aho| =S A MZ[1,41 8 A} 2-7-0}
v )3 2 v Q-5-7h2 A = (63)]

AAlel 26 Axdh= 7] 71" B - A (S)-3-0154]-2,3,4,5-H Edso] 2wl [1, 4] S AR -
7-oblg o] &7 AL Ak - AR Sl whebA, 2 AAld e stees Al ¢

ESL-MS: [M+H]J* = 399.2.

TH-NMR (300 MHz, DMSO-ds) &: ppm 11.65 (s, 1H). 9.99 (s, 1H), 8.09 (s, 2H), 7.68 (s, 1H),
6.87 (d, T=8.3 Hz, 1H), 6.61 (dd, T = 21.9, 5.3 Hz, 2H), 4.59 - 3.51 (m, 11H), 1.15 (t, T=7.0
Hz, 3H), 0.50 (d, = 7.2 Hz, 2H), 0.29 (s, 2H).

[AA 6] 64: 4-(HEFslo]|=2FEF-3-0}n|1)-2-((S)-2,3,4,5-EH| Edslo]| = 2-3-3lo| =2 A M &[1,4] A A-7-
olu] =) d Y n|d-5-7LE B ALE = (64)]

8 ol - B (S)-7-obvle-2,3,4,5-H Eekstol S 2ol [1,4] S AR
§9 AL AYHA - A WA webA, B A BFES A2T 5+ ok

ESI-MS: [M+H]' = 387.1.

[AAle] 65: 4-E =z dopu]=-2-((5)-2,3,4,5-H E&}ato| = 2-3-3}o| EZ A MR [1,4] SAMA-7-0bv| =) F g w]d
-5-F}2EAH| = (65)]

H O

o::a”ﬁ*
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[0449]

[0450]

[0451]

[0452]
[0453]

[0454]

[0455]

[0456]
[0457]

[0458]
[0459]

[0460]
[0461]

[0462]

ZIHSd 10-2020-0041954

AN 26& AZsE A7) ZAE W

ol - FA) (S)-7-0}m=-2,3 4, 5-F| Eg}slo]| = 2-wl £ [1,4] SAFA -
-5 o] &% A ALstd - Ak &

Aol wElA], 2 AAdo] 3gES Az 4 9
ESI-NMS: [M+H] = 355.1.

(A1) 66: 4-(F=-3-0kulxe)-2-((5)2,3,4, 5-H| Eek3ho] = 2-3-3h ol =R AL, 41§ ARL-7-0kv] 3e) 7 2 vl
d-5-Ft2EAH| = (66)]

o] - FA (S)-7-obv|-2,3,4,5-Hl Edtsto] = 2wl [1,4] SA -
Aol melA, 2 AAde s5tEs Az 4 o).

ESI-MS: [+H] = 369.1

[AAd 67: 4-(2-HH X dolu=)-2-((S)-2,3,4,5-H EFso]| E2-3-3}o| =2 A Ml Z[1,4] &A}A-7-0} 7|
=) End-5-Fl2 BAM = (67)]

o}
ey K,:
.r, ‘\_/-\\NH 0

HOCQ

o] - FA (S)-7-obv]:=-2,3,4,5-Hl Egtsto] = 2wl [1,4] SA -
Alell whebA, & Ar o] SgES AT F Sl

ESI-MS: [M+H]* =423 4.

IH-NMR (300 MHz, MeOD-dj) &: ppm 8.35 (s, 1H), 7.11-7.12 (m, 1H), 6.95-6.98 (m, 1H),

6.89 (s, 1H), 4.23-4.29 (m, 2H), 4.05-4.10 (m, 4H), 3.44-3.52 (m, 3H), 3.02 (s, 3H).

[AAe]  68: 4-(1-W|EPAto|Z R 2 Polu]1)-2-((S)-2,3,4,5-H Egtsto]| = 2-3-3to| SEA MIZ[1,4] AR -
7-olr| =) H g | d-5-Ft2 A = (68)]

o] - F7HA (S)-7-°bvx-2,3,4,5-H Eg}s
Aell webA, & AAlde setes Az 5 Aot
ESL-MS: [M+H]*=371.1.

ITH-NMR (300 MHz, DMSO-ds) &: ppm 10.74 (s. 1H), 10.14 (s, 1H), 8.58 (s, 1H). 8.26 (s,
1H), 7.74 (s, 1H), 7.51 (s, 1H), 7.14 - 6.92 (m, 2H), 4.15 (dd, T = 12.0, 3.0 Hz, 1H), 3.94 (dt,
J=16.6, 5.9 Hz. 2H), 3.36 (dd, T = 13.0, 4.2 Hz, 1H), 3.14 (dd, J = 13.0, 6.7 Hz, 1H), 1.39 (s,
3H).
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[0463]

[0464]

[0465]

[0466]

[0467]

[0468]
[0469]

[0470]

[0471]

[0472]

[0473]

[0474]
[0475]

ZIHSdl 10-2020-0041954

[HAld 69: 4-Z=2Holn|1=-2-((5)-2,3,4,5-H E&}3}o| =2-3-3} 0| EF A W[ 1,4] SAMH-7-0}n] =) 3 ] w] dd -
5-Ft2E Al = (69)]

NH O
9 -
Ho...@ @\ j‘l\ y NH,
N N~ N
H H
Ao 268 AxsHE 7] Z1AR B - FA (S)-T-obv-2,3,4, 5-H ESlo| =2 - (1, 4] A -
3-2¢ ol g% AL AW - KA WAl WA, B Ade AFTL AZT 5 3)

ESI-NMS: [M+H] = 359.1.

[2A1e] 70: 4-0] 23 opm]-2-((5)-2,3,4,5-F| Eesto] = 2-3-o| = A M 2[1,4] S AHI-7-0}v] )3 & ] &
-5-F}2E A0 = (70)]

NH O
o e
o O AT
N~NT
NN

o] - A (S)-7-oFv=-2,3,4 5-H| Eg}slo| = 2-dHZ[1,4] AL -
A GebA, B ANY SBgES Az S AL

ESI-MS: [w+H]' = 373.1.

[AAd 710 4-(2-ol A EDoln) o] Dol 12)-2-((5)-2,3,4,5-H EF 3l o] E2-3-3 | EZAME[1,4] LA}~
7-oh] ) | d-5-Ft2 EAM = (71)]

o] - FZHA (S)-7-o}m]x-2,3,4, 5-E|Egslo|E -l %[1,4] AR -
Al wheba], & Aajde] SES AT F 9l
ESI-MS: [M+H]* =452.5.
'H-NMR (300 MHz, MeOD-d,) &: ppm 8.30-8.32 (m, 1H), 6.92-6.95 (m, 2H), 6.77-6.80 (m,
' 1H), 4.25-4.30 (m, 1H), 4.01-4.06 (m, 2H), 3.73-3.79 (m, 4H), 3.63-3.67 (m, 1H), 3.48-3.49
_ (m, 1H), 3.03-3.12 (m, 2H), 1.29-1.34 (m, 3H).

[EA1e) 72: 4-(A—R-4-0}r]x)-2-((S)-2,3,4,5- Bl E&}3} o] E2-3-3} o] EF A HIZ[1,4] SAH-7-0bw] =) 9] 2] v]
d-5-7t2 8 A = (72)]
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NH O
(s]
HO:-:{(5) j@\ i = Wl
N N N
[0476] .
[0477] AAle 265 A= A7 Z1AE HHY - FA (S)-7-0 v x-2,3 4, 5-H Egslo| =2 -2 [1,4] AR -
325 o] &3t AL AYstA - FASE THAlel wpEbA, E AAd 9] IES AFZS ¢ .
[0478] ESI-MS: [M+H]' = 383.1.
[0479] [AAle] 73: 4-(AlolEZ2AEHE oM =)-2-((S)-2,3,4,5-H Eg} 30| = 2-3-3l o] EEA M Z[1,4] SAH-7-0}H|
)T g E-5-Fh2EAE (73)]
?NH 0
0
o G
N NN
[0480] H
[0481] AN 26S AFRs= A7 71" HHY - A (S)-7-o1vx=-2,3 4, 5-H Egslo| =2 -2 [1,4] AR -
3-2¢ ol g% AL AW - fAT WAl wepd, B Axde AFEE Az 5 AT
ESL-MS: [M+H]* = 399.5.
IH.NMR (300 MHz, MeOD-d,) 8: ppm 8.30 (s. 1H), 6.93-6.96 (m, 3H), 4.24-4.29 (m, 1H),
4.04-4.10 (m, 2H), 3.43-3.51 (m, 3H), 2.20-2.30 (m, 1H), 1.57-1.86 (m, 7H), 1.13-1.35 (m,
[0482] . 2H).
[0483] [AAd  74:  4-FEo}u|=-2-((9)-2,3,4,5-H E&}3}o| E2-3-3}o| EE2A W ZE[1,4] SAPH-7-0}u] ) 3 2] w] -
5-FtE2EAIU = (74)]
kLMH 0
2 N~ “NH
H"@ ™
[0484]
[0485] AAle 265 A= A7 Z1AE HHY - F3A (S)-7-0 v x=-2,3 4, 5-H Egslo| =2 -dl 2 [1,4] AR -
3-S5 o] &3t AL AYstA - FAMSE THAlNl wpEbA, E AAd 9] IFES AFS ¢ .
ESLI-MS: [M+H]* = 373.1.
IH-NMR (300 MHz, DMSO-ds) 8: ppm 10.62 (s, 1H), 10.01 (s, 1H), 8.45 (s, 1H), 8.14 (s,
1H), 7.68 (s, 1H), 6.84 (dd, T=28.1, 9.3 Hz, 3H), 4.18 (dd, T = 11.7, 3.2 Hz, 1H), 4.00 - 3.77
(m, 2H), 3.40 (ddd, T = 17.6, 13.0, 5.7 Hz, 3H), 3.07 (dd, J = 13.0, 7.0 Hz, 1H), 1.54 (dd, T =
(0456, 14.4, 7.2 Hz, 2H), 1.30 (dt, T=22.4, 11.3 Hz, 2H), 0.89 (t, = 7.3 Hz, 3H).
[0487] [AAle] 750 4-HEoln]=-2-((S)-2,3,4,5-E| E& o] = 2-3-3to| T2 A M Z[1,4] S AA-7-0}n| =) o] ] W] -
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[0488]
[0489]

[0490]

[0491]

[0492]
[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

ZIHSd 10-2020-0041954

5_7]._§_~E—IA]—U] = (75)]

NH O
0
o G g
N™ °N
| N~ H

AN 268 AzE ) A R
3-8% ol g% A& ASISHY - FAR

gud

o] - FZMA (S)-7-oln -2 3 4 5-H|Eg}elo| = R2-M 21, 4] AR -
Aol webA, & AAl o] SFES AxXT F AUt

ESI-NMS: [M+H] = 387.2.

[AAe] 76 4-(FE-3-d-1-Yoku]x)-2-((5)-2,3,4,5-E| EgFaho| = 2-3-5Fo] = Z A M2 [1,4] & Ab-7-0} ]

NH ©O
pel bay
HO: {ts)
N N" N
N H

AAd 268 AZFE= AV 7lAE v
3-2& o] &3 AL ALstd - FASE

gud

o - FRHA (S)T-obv]x-2,3,4,5-F| Eekste] = 2w [ 1,4] S AR
Aol webA, & AAl o] SFES AxXT F AUt

ESL-MS: [M+H]* = 371.2.

'H-NMR (300 MHz, DMSO-ds) 8: ppm 10.80 (s, 1H), 10.06 (t. J = 5.5 Hz, 1H), 8.59 (s, 1H).

8.29 (s, 1H), 7.71 (s, 1H), 7.39 - 7.11 (m, 3H), 6.93 (t, T = 13.1 Hz, 2H), 5.80 (m, 1H), 5.18 -

5.01 (m, 2H), 4.15 (m, 1H), 3.95 - 3.81 (m, 1H), 3.57 (dd. T = 12.6, 6.7 Hz, 2H), 3.33 - 3.39

(m, 1H), 3.23 - 3.08 (m, 2H), 2.33 (q. J= 6.7 Hz, 2H).

[AA e 77: 4-(FE-3-d-1-Lo}n =)-2-((S)-2,3,4,5-H E&3to| = 2-3-Hl Z[1,4] A A -7-0}n] =) ¥ ] m| T -
5-FF2BAME (77)]

o - FA (S)=7-0h]w-2,3,4,5-8| Eekatol = 2wl [1,4] A~
Aol wheba, 2 AAde sEs Az & ok

ESI-MS: [M+H] = 341.1.

[AAle]  78:  4-Abo|ZEIL 2 Bolm]:-2-(($)-2,3,4,5-8] £} o] S 2-3-w| B o SAME[1,4] S AHI-7-0} ]
»)d g ng-5-FF 2 EAlu = (78)]
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[0500]
[0501]

[0502]
[0503]

[0504]

[0505]

[0506]

[0507]

[0508]
[0509]

[0510]
[0511]

SIES 10-2020-0041954
& A\NH 0
(o]
\—\0“@ @\ jllfj)LNHz
N N N
H H

AR el 262 Azspe A7) AR BRG] - FAA ($)T-oku1e-2,3 4 5-F] E esto] = 2-3-] 5 Al o] EA W%
(141941218 0|88 7

Ae AHH - AL B Wb, B AAde SHEE AxT & 9
ESL-MS: [M+H]* = 415.5.

IH-NMR (300 MHz, MeOD-d,) &: ppm 8.29 (s, 1H), 6.91-7.01 (m, 3H), 4.26 (s, 2H),
3.86-3.91 (m, 1H), 3.72-3.74 (m, 2H), 3.58-3.60 (m, 2H), 3.45-3.50 (m, 2H), 3.40 (s, 1H),
3.05-3.16 (m, 1H), 0.88-0.97 (m, 2H), 0.70-0.73 (m, 2H).

[2Ae) 79: 4-Ato]FRE2Po}r] -2-((S)-2, 3,4, 5-H EFBLo| ER-3-0] A Z[1, 4] $AHI-7-0}v] =) 9 2] m]
d-5-Ft2EAH = (79)]

ANH 0
° "
_/0“_@ N 2 NH,
Ao 268 AFxsE A7) 71AE el - F=7kA] (S)-T-olH]| -2 3 4 5-EH| Eglslo| =2 -3-o| EX Ml %[ 1,4] L
APAE o] &3 RS A - A Al ek, B AAde] gFES AxT 5 o

ESLI-MS: [M+H]* = 385.4.

'H-NMR (300 MHz, MeOD-d;) 5: ppm 8.27 (s, 1H), 6.89-6.91 (m, 3H), 4.17-4.33 (m, 2H),
3.81-3.85 (m, 1H), 3.59-3.66 (m, 2H), 3.42-3.48 (m, 1H), 3.38-3.40 (m, 1H), 3.02-3.12 (m
1H), 1.21-1.26 (m, 3H), 0.91-0.95 (m, 2H), 0.70-0.73 (m, 2H).

[2Ae] 80: 4-Alo] S BT 2 Poln]=-2-((R)-2,3,4,5-HEZ3} o] =2-3-v| SA M Z[1,4] $AZ-7-0}w] =) 9] 2] 7]
d-5-72 EAlu = (80)]

NH O
(o]
N~ ™% NH
O=i{(R) A/
/ N N N
[N H

Aol 268 Axshs 7] 71" e - A (R)-7-0bv]=-2,3,4, 5-H Egfelo| ER-3-v S AR (1,4] 5
ARLE o] 83 A AlefshE - AR GAlO] w2 dAjd o] getEs Alxd ¢ Qv

ESI-MS: [M+H]* = 371.1.

IH-NMR (300 MHz, DMSO-ds) & ppm: 10.75 (s, 1H), 9.97 (d, T = 8.7, 1H). 8.59 (s, 1H),
8.28 (br, 1H), 7.72 (br, 1H), 7.12 (m, 2H), 6.85 (d, T = 8.7, 1H), 4.22-4.10 (m, 2H), 3.68-3.66
(m, 1H), 3.44-3.38 (m, 1H), 3.32 (s, 3H), 3.30-3.03 (m, 1H), 2.51-2.50 (m, 1H), 0.88-0.86 (m,
2H), 0.66-0.65 (m, 2H).

[HA]d) 81: 4-Ato|EFE X2 o] =-2-((5)-2,3,4,5-H Eg o] = 2-3-F FA W Z[1,4] SAH-7-0}v] =) 9] 2] 1|
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d-5-F}2 8 AH| = (81)]

N

[0512] : H H

[0513] AAld 268 Az 7] Z1AE WY - A (9)-T-obv =-2,3,4,5-H Egeto] EE-3- S A X[ 1,4] %
AR o] &3k A& A9t - FARSE Aol wheka], B AAld 9] sRES AxT & Q.

ESI-MS: [M+H]* = 413.5.
'H-NMR (300 MHz, DMSO-dg) & ppm: 10.06 (s, 1H), 9.63 (s, 1H), 8.42 (s, 1H), 8.05 (s, 1H),
181, (e, 1H). T s, 2H), 67104 (. 1), 4.18:4:22, (m, L), 404403 (m, TH),
3.43-4.00 (m, 4H), 3.15-3.22 (m, 2H), 2.93-2.98 (m, 1H), 1.43-1.50 (m, 2H), 1.23-1.39 (m,
(0514] ' 2H), 0.82-0.89 (m, 6H), 0.62 (s, 2H).

sIS] (RS 82 4-AbolE 2 L2 Wopn] w0-((5)-2,3,4,5-HET S| S 25X 2 EAMELL, 4] §AR7-0} 7] )] )
g d-5-Ft2 BAlu = (82)]

L\ o ANH (o]

[0517] Al 268 AzsHE A7 Z1A"E WHe - FHA (S)-T-oln|x-2,3,4, 5-H Egslo| E2-3-
15AH1S ol 88 AL ALFE - FARE Bolel wlEkd, B AAled e Axd 5 Ao

[0516]

REAME[,

ESI-MS: [M+H]* =399.5.
'H-NMR (300 MHz, DMSO-ds) &: ppm 10.54 (s, 1H), 9.81-9.82 (m, 1H), 8.49 (s, 1H), 8.10
(s, 1H). 7.62 (s, 1H), 7.00 (s, 2H), 6.73-6.76 (m. 1H), 4.19-4.23 (m. 1H), 4.02-4.07 (m. 1H).
3.70-3.75 (m, 1H), 3.36-3.43 (m, 3H), 3.17-3.24 (m, 1H), 2.96-3.02 (m, 1H), 1.45-1.54 (m,
0515] ~ 2H), 0.83-0.90 (m, 5H), 0.65-0.75 (m, 2H).

[0519] [dAle] 83: 4-Apo]ZZE 2P otw| =-2-((R)-2,3,4,5-B B3l o] ER-3- SA M Z[1,4] SAR-7-0}w] =) 2] 7]
d-5-Ft2EAH| = (83)]

‘NH O
o)
N™ ™" "NH,
o—® AL
.o 4 NN
H H

[0520]
[0521] Al 26e Axsh= 7] 1A el - S (R)-7-0k0 -2, 3,4, 5 Egfeo] ER-3-o SA M1, 4] 5
ARRE o] &3 AL A9k - AR @Al wEbA, 2 AAd 9] Sebes AR o
ESL-MS: [M+H]* = 385.1.
'H-NMR (300 MHz, CDCls) 8: ppm 8.91 (s, 1H), 8.24 (s, 1H), 7.73 (s, 1H), 7.22-7.00 (m.
1H). 6.84 (d, J = 8.6 Hz, 1H), 4.24 (ddd, T = 17.2, 12.5, 5.1 Hz, 1H), 3.87-3.35 (m, 4H),
05221 3.05-2.81 (m, 2H), 1.26 (d, J=4.2 Hz, 3H), 0.84 (d, T = 7.0 Hz, 2H), 0.64 (d, T = 4.4 Hz, 2H).
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[0523] [dAd) 841 4-Alo]FRZ 2o =-2-((R)-2,3,4,5-H E&3Io| E2-3-Z 2 A M Z([1, 4] SAPA-7-0}7] =) ] 2]
g d-5-Ft2 BAlu = (84)]

[0524]
[0525] AAl 268 AzsHE A7 Z1A"E e - FHA (R)-7-°bW|%-2,3,4,5-H Egslo| ER-3-Z R EZA M (1,
NSAAL o83 AL AW - FAF wolo] A, B ANde TR Az 5+ o

ESL-MS: [M+H]* = 399.2.

IH-NMR (300 MHz, DMSO-ds) : ppm & 9.26 (s, 0H), 9.09 (s, 0H), 8.43 (d, T = 24.6 Hz, OH).

7.74 (s, OH), 7.09 (d, J = 7.3 Hz, 1H), 6.63 (d, T = 8.6 Hz, OH), 5.22 (s, OH), 4.07 (ddd, J =

58.4, 12.4,3.5 Hz, 1H), 3.68 (s, 0H), 3.38 (dd, T = 13.9, 7.3 Hz, 2H), 3.17 (d, ] = 7.3 Hz, OH),

2.50 (s, 1H), 1.50 (dd, T=13.9, 6.9 Hz, 1H), 0.94 - 0.73 (m, 2H), 0.49 (s, 2H).

[0526]
[0527] [AA]e) 85: 4-Ato]EFE X Z ol =-2-((R)-2,3,4,5-B|E& 30| = 2-3-HEA W= [1,4] AL -7-0}H] =) ¥ 2] 7|
d-5-FF2FAlA| = (85)]
A\NH (0]
O
- 1 LT
N N™ "N
[0528] J_/ H -
[0529] A 268 AZxsHE 7] 71" W - A (R)-7-010]=-2,3,4,5-H ESSlo| =2 -3-F-EA Wl E[1,4]%
ARRLS o] 83 RS A9t - FAFSE ThAlol] wheta], B AAd9 SRHES AR & .
ESI-MS: [M+H]*=413.5.
IH-NMR (300 MHz, DMSO-d) 8 ppm: 10.06 (s, 1H), 9.63 (s, 1H), 8.42 (s, 1H), 8.05 (s, 1H),
7.51 (s, 1H), 7.00 (s, 2H), 6.71-6.74 (m, 1H), 4.18-4.22 (m, 1H), 4.04-4.05 (m. 1H),
3.43-4.00 (m, 4H), 3.15-3.22 (m, 2H), 2.93-2.98 (m, 1H), 1.43-1.50 (m. 2H), 1.23-1.39 (m.
[0530] - 2H), 0.82-0.89 (m, 6H), 0.62 (s, 2H).
[0531] [AAd  86: 4-Alo]FEXZ ol =-2-((R)-2,3,4,5-H EZ 30| = 2-3-H| ZA| | FEAHZ[1,4] FAR-7-0} 1]
)Y g nd-5-F2 B A= (86)]
0 A\NH 0
Rade R eay
|
N N/I\N/
H H
[0532]
[0533] AN 26 A xsE A7) 714D BEe - E7H4] (R)-7-obv]=-2,3,4,5-H| Eg}dto] =R -3-H| EA] o] ZA| vl
[1,4] 541718 o] &3 A AY3tH - FAS wAlo] mEhA], 2 Ao d3dES Az 4 Ao,
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[0534]
[0535]

[0536]
[0537]

[0538]
[0539]

[0540]
[0541]

[0542]
[0543]

[0544]

[0545]

ZIHSd 10-2020-0041954

ESL-MS: [M+H]* =415.5.
IH.NMR (300 MHz, MeOD-d;) &: ppm 8.29 (s, 1H)., 6.91-7.01 (m, 3H), 4.26 (s. 2H).
3.86-3.91 (m, 1H), 3.72-3.74 (m, 2H). 3.58-3.60 (m, 2H), 3.45-3.50 (m, 2H), 3.40 (s, 1H).

3.05-3.16 (m, 1H), 0.88-0.97 (m, 2H), 0.70-0.73 (m, 2H).

[dAe]  87: 4-Alo]F2Z 2P0 -2-((9)-2,3,4,5-El EF}3}o| ==-3-Fre| 2 H| S A Ml 2[1,4] SAHR-7-0} 7|
) rd-5-7H2 FA = (87)]

(o]
oo LN

A7 718 e - S (S)-7-obn| -2, 3 4, 5-H Eglslo] = 2-3-F e 1| E A
Al whEka, B A9 gFtES Az ¢ Q).

AN 268 AlZ3H=
[1,4]15A17 S o] &3 2 Adstd - FAG
ESI-MS: [M+H]* = 374.4.
IH-NMR (300 MHz. DMSO-ds) &: ppm 10.69 (s. 1H). 9.94-9.95 (m. 1H), 8.58 (s, 1H). 8.27
(s, 1H), 7.72 (s, 1H), 7.05 (s, 2H), 6.79-6.82 (m, 1H), 4.04-4.22 (m, 2H), 3.63-3.65 (m, 1H),
3.37-3.43 (m, 1H), 3.23-3.27 (m, 1H), 2.98-3.06 (m, 1H), 0.67-0.85 (m, 2H), 0.65-0.66 (m

~2H).

[l 88: 4-AtolF 2 I 2opr]=-2-((8)-2,3,4, 5l EBto| E2-3-AFA M E[1, 4] SARL-7-0}v] 1) 51 2 )
Y-5-7l2 EAlu = (88)]

AZHE 971 714D PR - DA (ol 2,45 AR 25 AR A
+ - MR Wlel mebA, B AAlde) Bgee Axd 4

ESL-MS: [M+H]* = 427.2.
IH.NMR (300 MHz, CD;0D-d,) 3: ppm 8.28 (s. 1H). 6.90 (m, 3H), 3.81(m, 1H), 3.60(m.
2H), 3.48(m. 2H), 3.35 (m. 2H), 1.44 (m, 2H), 1.39(m, 2H), 0.97 (m, 4H), 0.70 (m, 2H).

[AA] o] 89: 4-Alo|F2E 2o} =-2-((S)-2,3,4,5-EH| Ed o] =2-3-(2-(2-HEA N EA N EA)ANZ[1,4]S
AR -7-o}u| =) ¥ g o P -5-FL2 B A | = (89) ]

AAlel 26 Axdhs 7] 71" B - SA (S)-7-0bv]=-2,3,4, 5-H Eg}slo| = R-3-(2-(2-H| FA ol =
DRIZE[1,415ARE o] &3 A5 AQshd - fARE @Alol] wehA, & AAlde) shetes Axd 5
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[0546]

[0547]

[0548]
[0549]

[0550]
[0551]

[0552]
[0553]

[0554]
[0555]

[0556]

[0557]

Z2IME31 10-2020-0041954
AT},
ESI-MS: [M+H]' = 427.2.

[AA1o] 90: 4-(1-8}o] =5 A chrhabgh-4-0}] 1)-2-(($)-2,3,4,5-E E2}s}o] = 2-3-o| ZA ME[1,4] §AH-7-0}
1 )9 g1 P-5-7} 2 B A = (90)]

N N N

H H
AR 6 26 Az A7) AAE W] - FA ($)-7-0lH-2,3,4,5-H Eekeho] Er-3-vl H A WE[1,4]%
AL T AL ASFE - FAG Al mebA, B AAd) BgEe 2T &

ESI-MS: [M+H]* = 481.2.

IH-NMR (300 MHz, DMSO-ds) 3: ppm 10.50 (s, 1H), 8.57 (s, 1H). 8.29 (br, 1H), 7.71 (br,
1H), 6.93 (br, 1H). 6.73 (d, I =8.6. 1H), 6.72 (s, 1H), 4.24-4.19 (m. 1H), 4.11-4.06 (m, 2H),
3.65-3.62 (m, 1H). 3.45-3.37 (m, 1H), 3.30 (s, 3H), 3.26-3.19 (m, 1H), 2.12-2.07 (m. 3H),
_1.74-1.65 (m, 8H), 1.50-1.46 (m, 2H).

[HAd  91:  4-Apo]Z2EZ2Holu]-2-((S)-2,3,4,5-E| Ed}3lo| E2-3-| EA| 7t R I H| S A M Z[1,4] $AHR-
7-otv] =) v g H PD-5-Ft2 FAE = (91)]

o

ANH (o]
) 0...@0:@\ Nlj\"ﬁ/uNHz
N NJ\N/
H H

S)-7-0l1] -2 3,4, 5-H Ed}dlo]| = 2-3-o] EA| R I M| =
Al wea, 2 Arjde] sgES AxT 4 Ut

|
o
>~
>
o
rﬂ >

ESI-MS: [M+H]* = 443.5.

IH-NMR (300 MHz, CD;0D-d,) &: ppm 8.27 (s, 1H), 6.89-6.92 (m, 3H), 4.20-4.37 (m, 4H),
3.88-3.95 (m, 1H), 3.52-3.58 (m, 1H), 3.40-3.47 (m, 1H), 3.04-3.11 (m, 1H), 1.27-1.33 (m,
3H), 0.95-0.97 (m, 2H), 0.92-0.94 (m, 2H).

[AAe] 92 4-Ao|EFZEZHolu|=-2-((S)-2,3,4,5-B|E}3lo| E2-3-(2-3lo]| == Al & )l Z[1,4] AR -
7-otH] =) v g H| PD-5-Ft 2 FA ] = (92)]

HO o
N~ ™% N
\_\0 (s) @\ /JI\):[/\L e
N NN
H H
A 26& AZRFE A7) A" W) - F3HA) (S)-7-0bn| -2, 3,4, 5-H| E}5}o] E&2-3-(2-3}0] EZ A] 3} o]
EEASOEFAIZE 0] 83 AS ALty - AR ©Ald wEbA], 2 Ao eSS AT 5 ).
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[0558]

[0559]

[0560]
[0561]

[0562]
[0563]

[0564]

[0565]

[0566]

[0567]

[0568]
[0569]

ZIHSdl 10-2020-0041954

ESL-MS: [M+H]* = 401.2.

IF.NMR (300 MHz, CD5OD ) &: ppm 8.30 (s, 1H), 6.93 (m. 3H). 4.28 (m, 2H), 3.74 (m, 1H),

3.63 (m., 4H), 3.48 (m. 2H). 3.07 (m, 1H), 0.97 (m, 2H), 0.70 (m, 2H).

[AA] <] 93:

4-(1-7 % | Speh R -4-0k¥] 3)-2-(()-2, 3,4, 5-F| Eek 3 o] = 2-3-o &AM Z[ 1, 4] SAH-7-0}v] 1) 7] ] ] -
5-7h2 R AR = (93)]

W o) - Z=71A) (S)-7-oln-2,3, 4, 5-F| Ed}slo| =R -3-H| EA Wl Z[1,4] &
[e)]
%

] 3=
ARLE o] 83 Zls AlLfEh ~ frARRE WAl whebd, i AAld e Stes Az g gl
ESI-MS: [M+H]" = 495.6.
'H-NMR (300 MHz, DMSO-ds) &: ppm 8.32 (s, 1H), 6.85-6.88 (m, 1H), 6.78 (s, 2H),
4.19-4.33 (m, 3H), 3.70-3.74 (m, 1H), 3.52-3.53 (m. 1H), 3.38-3.48 (m, SH), 3.28 (s, 3H),
2.21-2.28 (m, 3H), 1.86-1.89 (m, 8H), 1.60-1.65 (m, 2H).

[AAe] 94: 4-Alo]FZE2Ho}r]e-2-((S)-2,3,4,5-E| E3lo| E2-3-7 2 EA | SA M Z[1,4] SA}R-7-0}w]

HO NH O
i N“ S ONH,
o o{m i
N N™ N
H H

ZHA (S)-7-obr]=-2,3, 4, 5-H| Ed}slo] ER-3-FF 2 E A v S AT
SAlel webA], 2 AAd Y] sgtes AxE 5

AAel 26 Az A7) AAE PH) - F
214154420 o 58 A A - FA18

ESL-MS: [M+H]* =415.4.
IL.NMR (300 MHz, CD;OD) &: ppm 8.29 (s, 1H), 6.89-6.97 (m. 3H), 4.29-4.31 (m, 2H),

4.24 (s, 2H), 3.90-3.97 (m, 2H), 3.05-3.12 (m, 1H), 0.91-0.97 (m, 2H), 0.68-0.73 (m, 2H).

(A 95 4-ALo] 22T 2Bolw]1e-2-((5)-2,3,4,5-H Eekoho] E2-3-(2-1 SA N A ME[1, 4] §AHI-7-o}
=)o g g-5-FF 2 BALE| = (95)]

\—O\_\ o A\NH 0
0. s N/%/LNH
Cnﬁu’l“’

AAre 265 AxshE 7] 71" B - FHA (S)-T-01] 12,34, 5-H Eghato] = 2-3-(2-0l FA o FA] )
H2[1,4] A0S o] &3 AS Alelshd - }L SAlel webA], R AAd Y] sgteS AxE 5
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[0570]
[0571]

[0572]
[0573]

[0574]
[0575]

[0576]

[0577]

[0578]
[0579]

[0580]

ZIHSd 10-2020-0041954

ESLI-MS: [M+H]" = 429.2.

H-NMR (300 MHz, DMSO-ds) &: ppm 10.29 (s, 1H), 9.73 (d, 7= 3.2 Hz, 1H), 8.46 (s, 1H),
8.05 (s, 1H), 7.55 (s. 1H), 7.01 (s, 2H), 6.74 (d, J=8.7 Hz, 1H), 4.13 (ddd, T=49.6, 12.6, 3.9
Hz, 2H), 3.78 (dd, ] = 6.6, 4.9 Hz, 1H), 3.49 (m, 7H), 3.21 (dd, T=13.2, 7.3 Hz, 1H), 2.99 (td.
I1=17.2,3.7 Hz. 1H), 1.09 (m, 3H), 0.84 (m. 2H), 0.63 (m, 2H).

[AAld 96: 4-Ato|FEZZZFo}H]|=-2-((S)-2,3,4,5-HE 30| =2-3-(2-0| AZ ZZA| G EA| )il Z[1,4] SAZ
~7-otu] o) ¥ g n|d-5-Ft 2 EALu = (96) ]

>,°\_\ ANH )
o]
°"'@@u1§*“2

Aol 268 Axsh= 7] 71" el - FHA (S)-7-0b]=-2,3,4,5-H Eg}slo] 2 -3-(2-0] A Z 2 F A o]
SADMZE[LAISARIE o] &3 AS ALty - FARE @Alol] webA, & o] shetas AT & v

ESI-MS: [M+H]" = 443.2.

TH-NMR (300 MHz, CD;0D) &: ppm 8.28 (s, 1H), 6.87 (m, 3H), 3.88 (m, 1H), 3.69 (m, 2H),
3.63 (m, 2H), 3.40 (m, 1H), 3.32 (m, 1H), 3.09 (m, 1H), 1.16 (m, 6H), 0.96 (m, 2H), 0.71 (m,
2H).

[AAd] 97 4-AlolE2E 2Folu|-2-((S)-2,3,4,5-El Edslo]| = 2-3-(E| EdEto| =2 F&-2-m|EA )l %
[1,4]1 A -7-o ] ) F B v d-5-FF2F A = (97)]

o NH O
D_\ ° NS5 “NH
o T LT
P
N N N
N H

a (S)-7-°}m] -2 .3 4, 5-E| EE} 3o = 2-3-(H Eg}3lo| = 2
%—2—13%]%/\1)@&[1,4]%4@% olgd Ae Al - FA Bl webq, ¥ ANde HETe Az

PN
T A

ESI-MS: [M+H]*" = 441.5.

IH-NMR (300 MHz, DMSO-d,) 8: ppm 9.88 (s, 1H), 9.43 (s, 1H), 8.46 (s, 1H). 7.02-7.05 (m
2H), 6.68-6.70 (m, 1H), 4.21-4.22 (m, 1H), 3.93-4.04 (m, 4H), 3.15-3.19 (m. 2H), 2.91-2.97
(m, 2H), 1.79-1.89 (m, 4H), 1.51-1.59 (m. 2H), 0.79-0.86 (m. 2H), 0.53-0.58 (m, 2F).

[AAld 98 4-Alo]|EEREZ2Polm]-2-((5)-2,3,4,5-H| EE}3o| E2-3-(3-H| FA| T2 ZA| )l 2 [1,4] SAH-
7-otv] =) v g H| PD-5-7t 2 F AL = (98)]

\0 "NH O
o
DT
. -
H H
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[0581]

[0582]
[0583]

[0584]
[0585]

[0586]
[0587]

[0588]
[0589]

[0590]

[0591]

[0592]
[0593]

ZIHSd 10-2020-0041954

A A4 26 A Z 3= A7
(S)-7-0}w]=-2,3, 4, 5-H| Eg}alo] = 2-3-(3- W A ZRZZANMZ[1, 4] $A S o] &3 A& AlQjstd - FAE
Sl w2 e shehes Alx 5 ol

N
2
i,
o2
e}
lo

|
o of\
N,
2

ESI-MS: [M+H]J* = 429.2.

'H-NMR (300 MHz, CD;0D) 3: ppm 8.27 (s, 1H), 6.91 (m, 3H), 3.81(m, 1H), 3.60 (m, 2H),
3.48 (m, 2H), 3.35 (s, 3H), 3.32 (m, 4H), 3.08 (m, 1H), 1.89 (m, 2H), 0.97 (m, 2H), 0.70 (m,
2H).

[HAle] 99: 4-Alo]FEZE 2 Yol 1-2-((S)-2,3,4,5-H E&3o| =2-3-(H Eg3lo| = 2-20-2-F g v 4] ) ¥l
Z[1,4]5AR-7-0}v| =) 9 g W D-5-FL 2B A = (99)]

o /_\\NH o]
o
ANy

AAre 265 Axsh= 7] 7IAE BHE - S (S)-7-0kr 1=-2,3,4, 5-H Egtato] = 2-3- (¥ Eg}sto] == Al
—2H-2-v)epd v 52l (1,4 AE o] &3 AL Alefstd - AR Sl whebd, & Ao ggtEs

Az 5 A

J}O
>~
=
ﬁ

ESI-MS: [M+H]*=455.5.

IH-NMR (300 MHz, CD3;0D) &: ppm 8.37 (s, 1H), 7.17-7.18 (m, 1H), 7.07-7.11 (m, 1H),

6.74-6.77 (m, 1H), 4.24-4.30 (m, 2H), 4.01-4.11 (m, 1H), 3.95-4.00 (m, 2H), 3.74-3.82 (m

1H), 3.40-3.60 (m. 5H), 2.90-2.96 (m, LH), 1.49-1.65 (m, 4H), 0.85-0.94 (m, 4H), 0.58-0.60
_ (m, 2H).

[AAld 100: 4-Alo|FZZZHolu]=-2-((S)-2,3,4,5-HE 3} 0| E2-3-(4-HIEA| £ EA )Wl Z[1,4] SALR-7-0}
" )9 g n P-5-F} 2 8 A| = (100)]

—0 A\
NH O
\_\_\ @ N~ ™= NH
o TOL X2
N N N
H H

AN 268 AZsE A7) A" H

A Al (S)-7-oln]=-2,3, 4, 5-H E&}}o]| E2-3-(4-TH| S A F-EA])
MZ[1,4]1 A0S o] &3 AL A9 s}

H s
W A Ao weld, B AXde BEEs Az 5
ESI-NMS: [M+H] = 443.2.

[AA o] 101: 4-Alo]EFE2EZFolu]|x=-2-((S)-2,3,4,5-H E& 3o E2-3-(3-w D 2 M eb-3-H| E X ) ¥l Z[1,4] & A}
A-7-o}u] ) ¥ gl v H-5-FF 2 EAH] = (101)]

& "NH O
q—\ Q N3 "NH,
O 48] /U\ i
N NN

N H

AAe 26 AZREE= A7) 71" WHY - E=0A (S)-7-otwx=-2,3 4, 5-H Eg}slo] = 2-3-(3-1 & 2 A EF-
U EADMZE[1,4] AR S o83 AL AQstd - FARE Ao weia, 2 AAlde] IFES AxT &
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[0594]

[0595]

[0596]
[0597]

[0598]
[0599]

[0600]
[0601]

[0602]
[0603]

[0604]

[0605]

ZIHES 10-2020-0041954
ATt
ESL-MS: [M+H]* = 441.5.
'H-NMR (300 MHz, DMSO-ds) 8: ppm 10.25 (s, 1H), 9.72 (s, 1H), 8.45-8.57 (m, 1H), 8.13
(s. 1H), 7.56 (s, 1H), 6.92-7.05 (m, 2H), 6.73-6.76 (m, 1H), 4.22-4.39 (m, 2H), 4.05-4.10 (m
4H), 3.71-3.81 (m, 2H), 3.55-3.60 (m. 1H).3.25-3.28 (m, 2H), 2.95-3.01 (m. 1H), 1.25 (s, 3H).
£ 0.83-0.88 (m. 2H), 0.65-0.70 (m. 2H).

[AAe 102: 4-Alo]ZEZ2Holu]|=-2-((5)-2,3,4,5-H EZ3}o| E2-3-(E| EF3lo| =23 S-3-H|EA )l =
[1,4] AR -7-0}n] =) H] & v H-5-Ft2 A = (102)]

And) 262 Azt A7) AR PR - FA ()-T-0] w2 3,4 5-H Etso] ER-3-(3-H Edslo| m 2
S -3-w SADME[L 4] S o] 88 A& AFT - FAS WAl WA, ¥ AAd FFES AxT
[e]

F

ESI-MS: [M+H]* =455.2.

TH-NMR (300 MHz, MeOD-d,) &: ppm 8.28 (s, 1H), 6.87-6.99 (m, 3H), 4.14-4.32 (m, 2H),

3.94-3.98 (m, 1H), 3.74-3.87 (m, 2H), 3.37-3.52 (m, 5H), 3.29-3.30 (m, 1H), 3.04-3.12 (m

1H). 1.81-1.96 (m, 2H), 1.59-1.68 (m, 2H), 1.13-1.43 (m. 1H), 0.91-0.97 (m, 2H), 0.68-0.73
_(m, 2H).

[AAle] 103: 4-Abo] 22 2 Wopu] e-2-((5)-2,3,4,5-E| EdFoto] E2-3-(2-tert-R BA S A MZ[1,4] SAL
~7-o}m] 1) 9] 2] W] El-5-7} 2 E AN = (103)]

4_0\_\0 G @ AJT)L"“‘

268 AFstE A7) 71" WHe - FHA (S)-7-01]x=-2,3,4,5-H Egslo| =2~
Z[1,4] A& 0] &3 A& AYsIH - A Aol webs, 2 A4 g3E

Al o (2-tert—

3-( 5
o BN
S Az &

=

o E A
I ATt

Ula-

Jt
l

ESL-MS: [M+H]* = 457.5.

IH-NMR (300 MHz, DMSO-ds) &: ppm 10.32 (br, 1H), 9.75 (s. 1H), 8.45 (s, 1H), 8.08 (br,
1H), 7.57 (s, 1H), 7.00 (s, 2H), 6.73-6.76 (m, 1H), 4.18-4.24 (m, 1H), 4.02-4.07 (m, 1H),
3.76-3.82 (m, 1H), 3.53-3.56 (m, 2H), 3.37-3.44 (m. 3H), 3.17-3.24 (m, 1H), 2.96-3.02 (m,
1H). 1.15 (s, 9H), 0.82-0.88 (m, 2H), 0.60-0.65 (m, 2H).

[(H4 A 2L /AAE A F3FE A% TYK2 A4dstasd 84 JAY A

TYK2 QAsla A Ao A AA: ADP-Glo™ 128t a s AA (Promega, V9102)] HHS TYK2 ¢1AHS}E 4ol
et HAE 3gEo AA A4S SAHs = d o] &3,

kS W3 (40mM Tris-HC1, pH 7.5; 20 mM MgCly; 0.1 mg/mL BSA; 1 mM DTT)E o]&3sho], TYK2 QI4tslas
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[0607]

[0608]
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3 = 5 -9 ZygolE
N 2 2 AN H L, 384-4 Z E
lesw B} 7, ERl PR8A40CIS 24 AT = (0.8 ng/mp di;ti;;)% Faste], 674<]
e Techénioloilesiqﬁ | ‘75?0;—0 10 uM=5-¥, 108 9§ 3]A](gradient o] &3 2.5 ulLe HHAE &
o 718k, "HAE RS ! A et ¢ |
- UL;,/ ﬂ s BomeleA S A 25 ul/ue Tﬂ%j. B uiﬂfsﬂﬁ} Aol A 108 st
A= /\‘::,*'3}‘93\—7, 384- = chq TYKZQ]. 95 LlL‘O’] =) g oo]:;\é EH»—"Z—I__ ‘éoﬂ /‘;L ) i 6‘01] /KE]LOH/H
o 7. 5 1 . o Z7 ekl L, 5 3} ’
k EHZLTHOH ]7‘}§ZZTP 2 polyE4Y1 (Sigma, P0275)S 2.5 plL/9= (55 55 I = ; &
vl FAIZL S, 7™ EL 5 %

=z ™ #]
slas A4S AEdy. WA,
FSo] SEE Fof, 7|ES Ao ufghA] ?—V‘\}ﬂf_;o}\];q ; olo] A <2l4ks}
qk-3- e ’ 2 Fol Hke ’ -
60w ek W L;)Jli =7k, 2 Eglon, AZolA 407 <t H}Z,\];}AE} olojA, AEE
o 92 b, : % ol g 7

Dl W e /uoll;iéiﬂsﬂﬂ g ZFAR Foll, A2olA 307 5 o

& AE AT 20 al/A2 L

- 1=

Ao Ay 1 20 AAE AT

[E 2] ] _
z Hild ZEE =4 ICs (nM)
: get= 24 ICsq (nM) A
/é]}‘l O:ﬂ Q}HE = =
. A
1 56
- 5 57 A
2 = :
- A 58
- B 59 -
: 60
y A
- A 61 2
: 62
8 A = :
5 A
i 64
= A
= 63
= A
= 66
x A
12 o
. A
13 e
2 A
14 -
5 A
= 70
A A
16 10
= A
17 2
< A
= B 73 2
. 74
. 5 A
o A 75 =
21 =
= 2 77 A
o . 78 A
= A
= A 79 N
N A 80
26 & i
27 A =
28 A = 2
. B
= A 84 B
i 85 A
= B 86 2
= A 87
33
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34 A 88 B
35 A 89 A
36 A 90 A
37 A 91 A
38 A 92 A
39 A 03 A
40 A 94 A
41 A 95 A
42 A 96 A
43 A 97 A
44 A 08 A
45 B 99 A
46 A 100 A
47 A 101 A
48 A 102 A
49 A 103 A
50 A
51 A
52 A
53 A
[0609] = A
[0610] 7] & 2004,
[0611] A+ IC5() %k < 10 HM% 9]1]] 6_]'51;
[0612] B 10 nM <ICy %k <100 nME w3},
[0613] A7 A7 AAde] ARzRE, Bl Al AAlde] thekdt Algt gEnjtdeln = s§E-2 #9% TYK2
ista s JA LS 7MY B S Q)
[0614] JAK1 21At3la s Aol A AA: ADP-Glo™ <3l E A A4 (Promega, V9102)9] WS JAKL <1AMS} & Ao
et H2E 315HE9] oA EAS S5 d o83,
[0615] AR A= F 390 AAEHAG.
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[0616] [¥ 3]
AA o 3 24 ICso (nM) HAld S E 24 ICso (nM)

1 A g A
3 A 4 B
5 B 6 B
7 B 8 B
9 A 14 B
17 B 20 B
24 B 25 B
26 A 27 A
29 A 30 B
32 B 33 B
34 A 35 B
36 B 37 A
38 A 39 B
40 B 41 A
42 B 43 A
44 A 45 B
46 A 47 B
48 A 49 A
50 B 51 B
52 B 53 B
54 B 55 A
56 A 57 A
58 B 60 A
61 B 62 B
64 B 65 A
66 A 67 B
68 A 69 A

[0617] 70 A 72 A
73 A 74 A
75 A 76 A
78 A 79 A
80 B 81 B
82 A 84 B
86 B 87 A
89 A 91 A
92 A 93 A
94 A 95 A
96 A 97 A
98 A 99 A
100 A 101 A
102 A 103 A

[0618]

[0619] A7 ® 3e0A,

[0620] AE ICs FF <10 nMS ojm)s}a;

[0621] BE 10 nM <ICs %t <100 nM< o)m]&tc},

[0622] B7) A7 AAde] ZARFE, 2o AAE AAld tgst At dEnitdein = EELS o8 JAKL

iksta s A FA4E 7MY B F
[0623] JAK2 Ateta A Aol oAl HA: ADP-Glo™ <lAk3lE 4 74 (Promega, V9102)¢] WS JAK2 212F3}g 4o
3k Bl~E 3= IJ4 &8 ZA4she d ol&d
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[0624] AR AdE E 4o AXNHAL.
[0625] [& 4]
Ao slgtE 24 ICso (nM) A Ao 3ot E g4 ICso (nM)

2 B 7 B
9 B 24 B
25 A 26 A
27 B 34 A
38 A 44 A
46 A 48 A
49 A 50 A
51 B 53 B
54 B 55 A
56 A 57 B
60 B 61 B
64 B 65 B
66 B 67 B
68 A 69 B
70 A 2 A
73 A 74 A
75 A 76 A
78 B 79 B
80 A 82 B
84 B 86 A
87 A 89 B
90 A 91 B
92 A 93 A
94 A 95 B
96 B 97 B
98 B 101 B

[0626] 102 B 103 B

[0627] A71 & 4904,

[0628] AE ICs 3t < 10nMS ¢mlahaL;

[0629] BE 10 nM < ICs gk < 100 nMS ojm] ko,

[0630] A7 A Arjele A2 EE, 2L MAE A teket A gEutdelr| = StES fofgh JAK2

Axbsla s A S48 7Rt B 4 gl
[0631] JAK3 Q1atsta s gAo] dAA] AA: Glo™ 14ksta A 74 (Promega, V9102)e] "L JAK3 14kslg Ao
gk BlAE 313E9 JA4 &48 %X st d )83,
[0632] AR A= F 590 AAEHAG.

_75_



ZIHSd 10-2020-0041954

[0633] [¥ 5]
AAd g3 E 249 1ICso (nM) HA g3 E 4 ICso (nM)

2 A 24 B
25 A 34 A
38 A 44 A
46 A 50 A
51 B 53 B
54 B 55 A
56 A 57 B
60 B 61 B
64 B 65 B
66 B 67 B
68 B 69 B
70 A 72 A
73 A 74 A
75 A 76 A
77 B 78 B
79 B 80 A
81 B 82 B
86 B 87 B
89 B 90 A
91 B 92 A
93 A 94 B
95 A 96 B
97 B 98 B
101 B 102 B
103 B

[0634]

[0635] 471 % 5elA,

[0636] AE 1Cs 3t < 10 Mg ojm]3}ar;

[0637] B 10 nM < ICy & < 100 nME 2]w] gt}

[0638] 71 A AAdel Az RE, 2o AR AAlde] ket Alat g tdeln = gsHE-e fol st JAK3

rksla s A g4de st B 4 gl
[0639] SYK 148l &4 BAle] oA] HA: ADP-Glo™ <l4t3la A 7174 (Promega, V9102)9] WS SYK QAM3}E 2o o
g H2E 33E] oA A4S SAHsE b 1 et
[0640] AA Ad= E 60 AAFHAC
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[0642]
[0643]

[0644]

[0645]

[0646]
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[¥ 6]
A gt 24 ICso (nM) Al e 33 E 34 ICso (nM)

1 B 24 B
25 B 44 B
57 B 60 B
66 B 68 B
69 B 72 B
76 B 78 B
79 B 80 B
86 B 87 B
89 B 90 B
91 B 92 B
94 B 95 B
96 B 97 B
98 B 99 B
100 B 101 B

A7 F 694

A“T:‘ IC5() %k < 10 HM% 9]1]] 6_]'51;

B 10 nM < ICs %t < 100 nMES ojm]3it},

A7) 37 Ao AR EE, B A" AAde thekst A IErtdoln = g}

olatsta A oA S 7R B 4 o
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