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A2 HolE 80

nMAgd AEZ2 (1 15 mg/ml); dHd

L

W) 2 4
5,521,222;

M
=
J o

3Z
=

Akl A TAA o
5,698,219;

_]

S

(e}
20 mg/mLe] ANAIE 33

P
-

(0.1 0.2 mg/mL);
5,776,445,

i

kel
pd
A

.

=

1
A
5,800,807;

:11

=

A% @erolo] piie o pi 5 WA pH 79

6,056,950;

o &

g2 0]E 80 (EY® 80), 50 mM A|E#olE Z/wEE 0.9% A3}

6,197,934;

3¢S (0.5 20 mg/ml); H=UzF ZF2elo]
2~ (20 50 mg/ml).

(E(TWEEN) ® 80; 0.5 5 mg/ml); FF25AdEA

ol g2 (1 4 mg/ml);

A ~ER

=l
6,261,547;

ol ¢
=

HE

.

E

=

&
1=

u

(v/v)

o=
5,403,841; 5,077,033; 4,882,150; % 4,738,851 7]AlE] o] om, o]

4 9lom | oF pll 5.59] pH7} A& A o|t}.
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ae) Aok 248 A4 7= = gde Fetr) As) AN g
o)
b

Gl Fejshr] del d4e &

[Fingl & Woodbury, "General Principles," In: Goodman and Gilman

32
32
o
Ao
e

s
The Pharmaceutical Basis of Therapeutics, Chapter 1, pages 1-46, Pergamon Press], % 1o <183 i

T2 TR FolEel ¥ F7he] ARE Aled.

AR AAFE A, MAR BFEES 0 23 WX 20 pM, AAD 0 =¥ X 10 pM, 0 23 WA 5 pll, 0
2% A 1 M, 0 2% X 0.5 uM, 0 =3 WX 0.1 pM, ®& 0 27 X 0.05 uMe] EC& et

Z7] Fo%gL ek AAY delH, o7 78 EE2RYH =49 5 o, AV 7IAE oY d3s A5
T Aguer] 3 FEEe 552 AEsE d 483 58 Rde By ok dd FAEHA Q).
WE e g2y v AHEgs 55 Rde 53 [Foster, (1995) Allergy 50(21Suppl):6-9, discussion

-38 and Tumas et al., (2001), J. Allergy Clin. Immunol. 107(6):1025-1033]°] 7]AE o] A}, <L 27|
A vy AHe & rdle E3 [Szelenyi et al., (2000), Arzneimittelforschung 50(11):1037-42;
Kawaguchi et al., (1994), Clin. Exp. Allergy 24(3):238-244 and Sugimoto et al., (2000),
Immunopharmacology 48(1):1-7]¢l 71AE o] v}, FH 7]sifofe] T4 7|&Ahe ATF Fojo A3k Fo
gFo dAs7] fd oledt ARE AT F Unt.

AAFHeIA, RIPL #4S A4sks o 483 240 A8d 5 Ark. oleld A7 e welol A
FE NGO B2 BIEHE U SR £ Ja/AL BHsE G52 AT F U9 SUE AN
}/RolFe Agete U AgE £ Ak A% NG, FHE RIPLS oAlshs %

v ™
B7Fske= ADP-Glo AAY + U, ©& 4

D oof 2o E
IS
il

i
L ol
0,
[
Lo
ST
Ho
fol
_O‘L
oo
ot
[o
iih)
2
ol
&
0
Auj

o 0,

;

o o £ o xd ke lo & o g

A 4
ArgEle] #AE Ak W AgE 5 e E e
> Whste B4 AMLF vhes wdold, olf 44, ¥ o PAL AEH

G At A4z RARES] AAle Al FAls] 7)Ao Sill“%.'

A e FolRe APHOR 0 mg/ke/d 3, oJdo 0.0001 mg/ke/¥ Hi= 0.001 mg/kg/d TEE
0.01 mg/kg/Q WA Hol= °F 100 mg/kg/Ae]l ML Zojrt. Hup dPHom, R (e Fad)e 1Y
of Hom 13] Fof=+= oF 0.0025 mg/kg WA F 1 mg/kg, oA 0.01 mg/kg WA <F 0.5 mg/kg =& oF
0.05 mg/kg WA °F 0.15 mg/kge] WAL = vk, F 19 FoAF2 dPHo= 19 °F 0.1 mg/kg WA oF
5 mg/kg 3= WA °F 20 mg/kg, ol 1€l 0.5 mg/kg WA °F 10 mg/kg H= 1€l °F 0.7 mg/kg HA] °F
2.5 mg/kg/Ae] Welolth.  FolFe v AAE TelME, AN SghEe] 24, 19 AAoleE, Fo W
A, 8 A7) =elE g At et ¥ wAY o 2e 5 sl

5,

FoAF ® Fol AL A8 Ee AW a3E fA ST AAE e @ s Alest=s
Aol s =42 4 3k, e 5o, SFEe 53 Fo WA, A5d 7AH A48T, R A Aate wdt
of web 1ol 13], 1ol v, 15 13], 150 b3 (5 5o, Ad=), Uiddl 13], el v
3], = 1dd 13] Fold = dn. ¥d laeioke] B VleAs dEd AY glolk mdAd w4 T
s HAHsd 5+ s Aoy

st olakel JiAE FFES st Al 2AEL APFHoR F FTHE 0 23 WA 99% olste] HAlE
S¥HE T gEE 9/EE U2 A8AE e, B dgHoez ) s ol siae SFES 23
S AloF 2= oF 1 WA oF 20 & 3% JHAE ek H o uE A8A, = oF 80 WA of 99 THhe
AR sl&H= FEAE £, AR AAGHAA, At 2AA=E ofFHES FUtE X3S 5 vt
HhA S A, AR SEE, AE e 2EE Ee 19 Alof 2AES AAAR 5A4S sk &
oA A8 HEx o olos Al Flojtk. JAE et SAL EF Ak AAE AbRete] AA4dE &
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Aok, =4 2 AR (e di) 83 Aol &% = A8 Agold. 2 AR AFE dehle e
z;rﬂ]—

3}
V. AA
/Kl}\‘lqﬂ 1
iS4 72 49 SA T EE U EY 2 4-H5A T g d-2-7 25 44E Az e WS AFet
HO (0}
NC N N
NC._ Ny 92 [ ol
| > HCI, 100 °C, 8h —
Z ————— _—
Cs,C0O3, DMF, 0. e}
F 80°C, 8h \[::] ‘I::]
90 o4 -
whe2) 7
ke Al 73 AEsle] ) Bkl (20.58 g, 63.1 mmol, 1.1 B)S fHd Iz Eoln|E (90 nl) & 4-ZF 9 27
Z=UEZ 90 (7.00 g, 57.4 mmol, 1.0 @) 2 & 92 (5.66 g, 60.2 mmol, 1.05 FE)e] LMo H7}S
At HEES 80CE 8AIF &t 7HEsta, WAAHY. HbE EFES WS (D)o Folu. HAE] 3
AEAAL, o] ool ] wElst] 4-dHsAFFYED 94 (10.7 g, 95%)F WA uA2A 53T

' nr (400 MHz, CDCl3) & 8.52 (1H, d, J 6.0 Hz, pyH-6), 7.50-7.45 (2H, m, 2H - CgHs), 7.33 (1H, tt, J
7.5, 1.0 Hz, 1H - GgHs), 7.20 (1H, d, J 2.0 Hz, pyH-3), 7.11-7.08 (2H, m, 2H - C¢Hs), 7.02 (1H, dd, J

5.5, 2.5 Hz, pyH-5); m/z: 197 [M+H]'

AAld 2

2 A 4-dsAgEE=YEY URREYH 4-dsAged-2-7t2 544 965 At Wl #$
Aolty. A (6M, 100 mL) = HZFgx=UEZ 94 (10.7 g, 54.6 mmol)e] NS 100CTE A 7F =t 719
ST, RS ES AReE WAANA HAEE A, olE i g3 dEEdt.  od3ES YA
F71e] nAS Ao, olF ojFo o9& dElAZa, Al FAR Frren. nAS AF el Az
AlA WA A 4-w A g d-2-7t 22844 96 (12.6 g, 92%)S FEIY T 'H omr (400 MHz, D¢-DMSO) &

8.64 (1H, d, J 6.0 Hz, pyH-6), 7.57-7.53 (3H, m, pyH-3, 2H - CgHs), 7.38 (1H, tt, J 7.5, 1.0 Hz, 1H -

CeHs), 7.33 (1H, dd, J 6.0 2.5 Hz, pyH-5), 7.28-7.26 (2H, m, 2H - CeHs); m/z: 216 [+

Al 3

2 AAdE -(U-EF B SAD Y d-2-7t2 R4S Alxse R ol
n)S Weg ZF029FolE (0.400 g, 2.58 mmol, 1.0 &) = (0.318 g, 2.84 mmol, 1.1
2k) 2@ eAbAlg (0,925 g, 2.84 mmol, 1.1 B)e] &3t = Aok, WHSES 95ToAM 5% Eo& kvl
wekdek. WheES WZAA7IAL, W (150 mb)ol H7bete] HHdES At 158 woF uwkek & HA
S o7 93] (0.540 g, 85%) WA umA2A DA ZTH 1H nmr (400 MHz, CDCI3) & 8.46 (1H, dd, J
3.0, 0.5 Hz, pyH-6), 8.09 (1H, dd, J 9.0 0.5 Hz, pyH-2), 7.24 (1H, dd, J 9.0, 3.0 Hz, pyH-4), 7.14-

7.04 (4H, m, C6H4F), 3.99 (3H, s, OCH3); 19F nmr (380 MHz, CDCI13) § -117.0; m/z: 248 [M+H]+.

ek Aok, N-wgdyEEy= (5

A FAEEE €9(E 5l = 0.14 g, 3.28 mmol, 1.5 ©&)
5

1
(0.54 g, 2.19 mmol, 1.0 B=F)2] &He H7tetgict. WHEES A-2oA 35F &<+ wgkslal, SHAIA F
BE AASHG. 95 E (5 mb)E 84sta, G4k (3N, ~1 mL)% pl~37FA] H7Fsliey. WAz & ol
AEon, ol oo o3 ettt Frhe] dAak (M, 10 WE)E oJHEd Friste] Frhe IAE
PAstar, ol ool s Tt HHES Fetar, AT sl UEAA #A FFE (0.49 g, 75
%) WA A F589ch; 1H nnr (400 MHz, D6-DMSO) & 8.43 (1H, dd, J 3.0, 0.5 Hz, pyl-6), 8.02
(1H, dd, J 8.5 0.5 Hz, pyH-2), 7.39 (1H, dd, J 8.5, 3.0 Hz, pyH-4), 7.33-7.22 (4H, m, C6H4F); 19F nmr
(380 MHz, D6-DMSO) & -117.7; m/z: 234 [M+H]+.

S HES =23 (12 ml) T WE o2

m{o ox N (u

_74_



[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]
[0409]

[0410]

[0411]

ZIHSd 10-2022-0042204

7] W3 gol S8l clA® Hhsh e 4-AFEP YL AT E A2 RUNS AxTHE Pl

o
L 102 NCN§ Hor TOC |N\
| Z NaH,;I]'*HI]:, l = 100°C e
O = Az o
F RT o &
. ! hS!
100 104 106
HkS-2) 8
HEHS=2F T (20 nl) 5 ASFEREE 102 (0.30 mL, 3.84 mmol, 1.2 B3)¢ £IAS 0CE YA HT.
T3 E % (60% AN 0.154 g, 3.84 mmol, 1.2 BH)S A7ez, WSES 0CAA 258 59
wEkalgith, ZFeEvFEe=UEZ 100 (0.390 g, 3.20 mmol, 1.0 F#F)S H7lsta, w&ES A2oA 24
7b &k wtekdeh. WHSES NHCL (5 ml)e] #H7bel &) AR, WHSES EtOAc (80 mL)Z 348t
NaHC03 (80 mL)E AMAstgch. 4 AL EtOAc (30 mL)E F=3tgth. &3 §71%2 94 (60 nL) 2 AH
Sta, 7% (NaS0)A 713, 7+et &hell &A1, MPLC (10—60% EtOAc-3AH 2 4-A|E2HE 29281

EQ 104 (0.487 g, 88%)E A QLA=EA F53IUTE. 'H nr (400 MHz, CDCl3) & 8.46 (1H, d, J 5.5 Hz,

pyH-6), 7.10 (1H, d, J 2.5 Hz, pyH-3), 6.88 (1H, dd, J 5.5, 2.5 Hz, pyH-5), 4.72 (1, &FA, J 7.0
Hz, cBull-1), 2.53-2.46 (2H, m, 2H - cBul-2, H-4), 2.26-2.16 (2H, m, 2H - cBul-2, H-4), 1.98-1.89 (1H,
m, 1H - cBuH-3), 1.82-1.71 (1H, m, 1H - cBul-3).

M(6M, 7 mb)S 4-A1FRFEESAIZY=UEY 104 (0.487 g, 2.80 mmol)dl Hrtetam, WHSES 100CE
18’\]7& S 7P°é°}iiﬁ‘r. HHESES WAAAAR, ddEe] AAHERA Ut {4E 55 A2A|A wHe|X A
IA 4A-AEFRFE AT U-2-7L2 54 106& F5slen, o& F7F AHA §lo] AH&sisit. ' o
(400 MHz, Ds-DMSO) & 8.66 (1H, d, J 6.5 Hz, pyH-6), 7.69 (1H, dd, J 2.5 Hz, pyH-3), 7.50 (1H, dd, J

6.5, 2.5 Hz, pyH-5), 5.12 (1H, %4, J 7.0 Hz, cBull-1), 2.53-2.46 (2H, m, 2H - cBuH-2, H-4), 2.19-
2.09 (2H, m, 2H - cBuH-2, H-4), 1.88-1.80 (1H, m, 1H - cBuH-3), 1.75-1.65 (1H, m, 1H - cBuH-3); m/z:

194 D]’
A. tert-5¢ 3-olEd-3-3| EEA|olA B -1-Ft 2 E A g o] Eo] 3]
TMS /
(0]
gg // 71302 ., BuLi, H% Bu,yNF-3H,0, H%
I}l THF, -78 °C WA rt N THF, 0 °C, 3h N
éOC EI30€
1300 1304 1306
e 9
HEZs| =23 (30 nl) F(EdEazd)olAdadl 1302 (0.71 g, 1.00 mL, 6.28 mmol, 1.1 BF&)e] gds
-78CE YA 731, RdaE (fﬂw % 2.5M €4 2,51 mL, 6.28 mmol, 1.1 B)S Arlslgie;. HLSES
~78Col A 1A ZF FoF wnksk = Boc—O}xﬂaE]i 1300 (0.98 ¢, 5.71 mmol, 1.0 ©¥=)S A7}stct, HISE

S -78C WA Aol A 20417+ EOP wHksk & NILCL (20 ml)& H7Fste] AASATE.  ¥ESES EtOAc (100
nL) ¢ NHCI-E (1:1, 100 mL) Alolel Eujsldct. 7122 94 (100 mL) = AAstaL, 712 (NaS0) A 7]

13042 ¥ 3o FHFE2S HEHI=Z2ZFHE (30 nb) Fol &jA71aL, 0CE YA 5 HEZ|REE
ZZ0oglol= 393E (1.80 g, 5.71 mmol, 1.0 )& H7Fetdd. ¥HEES 0TolA 3A7F F<F wukek &)
NHCL (20 ml)& H7bstgoh. ¥H&ES EtOAc (100 mL)9} NHCI-E (1:1, 100 mL) Afole] Ewjstdct. &
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[0412]

[0413]

[0414]
[0415]

[0416]

[0417]

[0418]

[0419]
[0420]

[0421]

[0422]

ZBINE S 10-2022-0042204
& NHCI (100 mL) 2 €4 (100 mL)Z MAH3FaL, A3 (Na,S0)A 713, 74k sholl FFAIA 1306 A4 o

d2A F53ATT. 'H nor (400 MHz, CDCl;) & 4.20 (2H, dd, J 9.0, 1.0 Hz, 20 - o}AEIHH-2, H-4),
4.02 (2H, dd, J 9.0, 1.0 Hz, 2H - o}AE|©IH-2, H-4), 2.68 (1H, s, CCH), 1.44 (9H, s, C(CH3)3).

Ao 5

WA whgA 100 nhE SeE-lvtEnd Zueels P49 74
-9 1728 solu 28 Azshs $He AZa).

R o
N
X‘q NH, HCI

mlm

T N-A -4 (o} e |-

Elzxd 1404

~ TAr i-ProNEt Q ~r T Ar
HN, >—N i- PerEt cat. DMAP

| —_— L

N nHCL  cHcp0cuAr [OF N CHaCly, 0 °C WA 1t

1400 1402 1406
[e)
gk 10

0ColA A afoll CHCLy (15 nL/mmol) & 4-[(oF)WE]-1H-¥ 1% sj=rE2eftol= 1400 (1 %) 9 Ed

oA (1.5 B9 wiets Edd EFE i-PrNEt (5-9 FH)E ARF Aol wheh (15%/mol) 7
o AN S S 0TAlA ARE Eob mwksta, AL (AR skskal,  LO/MSel e
() ME]--eE 2RE 248k, vF AXAA 14028 58300, A4 dhad s5EE 1404 =
= dese 0}?1 = a9 9 (1 9% % DMAP (0.1

) gl Arkskar, da el WxoA AR
i, 158 FoF wikekar, wnk A g iProNEt (5-9 FH)E A
b 7kl wek (153 /mmol) Agfalet. WxE 1ARE Fo AlAstaL, Whg §hS A2om 7I2HES 33
o ukS W] B A WkE gAY wEF AxA|a, B2 848lal, EtOAc EE CHCLE & FAH8S

TG, = wHE ot A Sd4 29 AEvtEIdY] A= Z2eHd N-AEE-4-[(obE)vE -

r(

/\l;\] Oﬂ 6
BOANGE WA 110 W A olaAohilolE §4E BE N-X BE-4-[(oh) W ]-1H-3] 25172
Boolu| =g Azst WS AFAT.

= Ar

n HCI

R
R;\l P Exad NP M a4 jﬁ
i-PrNEt X q
xq j‘NHz Hg —TRNEL q §N=c=o _PraNE, cat. DMAP
Y Y

CHCly, 0 °C WA 1t CH,Cly, 0 °C WA rt

1420 1422 1426

w2 11

i-ProNEt (10-15 =) & AlZF A3to] wheh (2048 /mmol), CHCl, (15 mL/mmol) & $}&HE 1420, =& 19 A&
3= obwl o (1 2%), 2 Edxazl (2.3 339 awtals Bd EF=d da s 0

A 78St LNG 0TCoAA 1AZF Bk wdtslar, A2 (2A]7h) o & 7F3kal, LC/NSol ol& 4
S8l oWl 2R E % AxAZATH 33E 14228 X Ts) A kA sEFE

4-[(e}R)ME]-1H-T 2} E s|l=2F2etol= 1424 (0.9 ©eF) 2 DMAP (0.1 Bk A

Bholl WZEAZ k. CHCly (15 mL/mmol)E ZE}~=e)] Hrhksta, 158 H<F wwkelar, wyk 24 g -
ProNEt (10-15 @3F) 2 A7 A 3ol whah (158 /mmol) =23}k

Aeoz JFeY e F9r} (6-8A17F). X8 A A €L
T CHCLE AFE3ted =5 £A4EE Fd3d. AdE =

4-

[(e}) W E -1H-9] g ZF-1-7t 28 »olu| = 1426

i
N Hr oo
2
P‘h
=

M e
i
N
NS
ol
o
=
N
2
>

i&
o
o
BN
il
>
)

o
2
o
1)
fo
rt
=
|
o
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[0423]

[0424]
[0425]

[0426]

[0427]

[0428]

[0429]
[0430]

[0431]

[0432]

[0433]

ZIHSdl 10-2022-0042204

B A= Rk 120 whE A EY)d A RE SE e AAGHE Az WS Ale it

A

R o Y 1aa2 R o

N§ Cul, PA(PPhy)s, A~sa N
X~< [ NH  ™Ar NEty = NH ™A

Y %N{j\ \qv }—N\/JA

d N DMF d N

1440 R 1444
A 12
npo]dol A 38 F<F WX DMF (3-4 mL/mmol) T o} Selol= 1440 (1 F&F) 2 Cul (0.1-0.2 F=),
Pd(PPhy), (0.05-0.1 F%)o] ant §AL Faf Aas #EHsld. FHH02, NEt(10 )& G4 e
Gl H7pstaL, olojr] ASshs UR 1442 (1.5-3 B E A& AHHom Huken. AAE ke
ERES o) 22 B W BYSa, vpo|eS pbhE wa, WS EFEL 70-75CeNA 5647 B¢ wwEig
oo LOMS BAlel o3 W WAL AP T, b we g8 vF xRt x IRES Y 4
S, xgdAelsta, selelg AeoR slednt. AHE /G DS ool o8 FPsm, F
AFAZ)a, THE (20 mL) o] gafA]7]a, Agto|E®/AY7L A =g Ea oysti, =2 THFE s}
Atk ARES FHFA F, 2 BEAS FU4 AEvEII o) GASte] d7)d A3k FARA 1444
(78 25-69%) 5 F53kct.
A Ao 8
A s w2 1360 whE JRAlE 4-[(elE)HE -9 2 SstE e AAGHE Alxse WHs Aed
o

o CI/\A"
T 1452 oA
0}» ﬁ/B‘O XPhos-Pd-G2 O»_N/ihAr 1,4-95 ¢ z HN/j/\Ar
>Lo N‘N/ K,CO3 N 4.0N HCI & nHal

d N
e 2 -
1450 e - L 1454 Oh o 1456

o

<
S

1>

13

1,4-9=2HH,0 (9:1, 10 mL/mmol) ¥ 1-boc-¥&}t&E-4-HE2F Jy= o ~HE 1450 (1 mmol), (EZZHE)o}
A (1.3 mmol) 1452, XPhos-Pd-G2 (0.05 mmol) % K,CO3; (3-4 mmol)e] Wt E3HES uF-Fof o3 &7]star,
TAolA olmzom o WAS AL, 70-75TCelA 2-647t 7t a3t

7] 7kl ol Z &
ks 23 E S %2}1\1711 %% AZAAY. Z FFEL EtOAc (e CHLly), & 2 ¥3F 4 Na)C0; (6
nL/mmol) & 3|4 sFtt. F7] & 83, FA4 F2 EtOAc (B CHCl)E FE39Y. &3 77 =2

G4 NaCl2 AHeha, B4 Nas0, AolA wwaii, delolE@E B duadr. qHEL wHAN

x =248 A7t A a=etEagge o AFAlete] tert-HE 4- (OW)uﬂ -1H-H) g E-1-7t2 E2 f o] E
(8 49-85%) 14545 FE53gth.  1,4-tl=4F = 4.0 N HCl (5-7 ©3)& 2 1*1 CH,C1,(3-6 mL/mmol) =
4-[(o})m e -1~ 2F (1 Z=)e ik o] H7Fsdh.  Whg TFES tert-FE 4-[(o}E)HE

-9 eE-1-7t25 4ol BVl A" wj7hA] ugkstal, 5% A2z Y. £ 32AE EtOAc (6 7 mL/mmol) =
oA ZeupA s, Otﬂoh Zuf 7] ol A EtOAc= Al star, ©@AZE Fb FQl AxAZY. webA,
e Az aAE 31E sel Frhe AxAlA 4-[(oFR)ME]-1H-9]eE sl =edRdlo]= ¢ 1456 (80—

%741 1 F7F A glol ARgshlth (=25 > 95%).

kN

B A= 9] 140 dAlE ubke} o] (S)-N-(8-(6-(3-3| =EFA|-3-HEF-E-1-91-1-4) 3] & d-3-2 )-1-7
E-2-24-2 3 4, 5-F| EF3 = 2-1H-wZ [b]o}A| F-3- ) -4-3| [ A g S - opn| =(1-2) E A %35
Al
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[0434]
[0435]

[0436]

[0437]

[0438]

[0439]

ZIHSd 10-2022-0042204

Q Pd(PPhs)
Br _O Y= 4:H,0,75 =

Cul, Pd(PPh3)s N
NEtg | P

DMF, 75 °C

=]

gul

2114

o[o

1,4-924F (3 mL):E (0.3 mL) 3 (S)-N-(8-B2R-1-1eg-2-824-2 3 4 5-H Egs| = 2-11-HAZ[b]o}A| B -3-
Ad)—4-A=mA| g ZFdolu = (71 mg, 0.152 mmol) - 37| dlo]g F=x -2-F 22y g d-5-1 22 1uUF JxH=
(47 mg, 0.196 mmol), Pd(PPh3),(13 mg, 0.01 mmol), CsyCOs (149 mg, 0.456 mmol)®] Wk Z3LES ZFof o]
oA otz o wAl 33 &) Alo]F Fol 75TCAAA ZFEsATE. 641§, ub

713, THF (10 nL)2 3|A&tx, AHo|ERE &3 AFsirt. AfES +
(3 mL)E 3A8}ar, EtOAc (3X15 mL) = FZ3F9ct. &3t §7) =& 23 N (

T NaS0, 7oA wwtsta, <dwp sz, 5% Ax=AFHGY. AdE = EZES CHCLlL(2 mb) Zol
|aA171a, FFERRA] T 4k AHElE Ayt A Ao 2dstn, FH4 A=RvEaYY [FyEddedd
duAe a2k Agadd At A ZA- (12 6 F=) 2 0-35% EtOAc/ A Sl gal]o] o8] A,
(H-N-(8-(6-F2ZTI-3-U)-1-WE-2-52-2,3,4,5-H Eg}s| =2 -1H-#lZ [b] o} A -3-L ) -4-F| ZA| 7] &
Wolu= (35 mg, 46%)2 F)WMA wAZA FSakelch. H MR (400 MHz, CDCls) & 8.85 (d. J = 7.8 Hz.
1H), 8.58 (dd, J = 2.6, 0.7 Hz, 1H), 8.43 (dd, J = 5.6, 0.5 Hz, 1H), 7.81 (dd, J = 8.3, 2.6 Hz, 1H),
7.60 (dd, J = 2.6, 0.5 Hz, 1H), 7.45 - 7.31 (m, 6H), 7.23 (ddt, J = 7.9, 7.0, 1.1 Hz, 1H), 7.10 - 7.02
(m, 2H), 6.93 (dd, J = 5.6, 2.6 Hz, 1H), 4.68 (dt, J = 11.3, 7.3 Hz, 1H), 3.48 (s, 3H), 3.02 - 2.87
(m, ), 2.79 - 2.64 (m, 2H), 2.19 - 2.04 (m, 1H). LCMS: %=X 93%, MS (m/e) 500 (M+H) . (S)-N-(8-(6-
(3-3| =EFA-3-H2 H E-1-21-1-<) 9] & d-3-¢)-1-H & -2-= &&L5ﬂEﬂdCi1Hﬂ+ JolA A -3-< )~
4-Hm Al g ZHoln| = (11 mg, 28%, WA 1A)E AWy Axjo] AFH wpe} 22 AxrMA g v 249
AbeE W2l o 2 NEt3(70 mg, 0.10 mL, 0.70 mmol)e] <A] 3lo] DMF (1 mL) % Cul (2.7 mg, 0.014 mmol) %
Pd(PPhy), (8.1 mg, 0.007 mmol)E AFE3le]  90TAlA (S)-N-(8-(6-FEEHHU-3-Y)-1-Hg-2-2 45—
2,3,4,5-HEg}s| =2 -1-#lZ [b]o}A| A -3-2)-4-F| A T ZHolv| = (35 mg, 0.07 mmol) L 2-w|g-3-Fel-2-
S (9 mg, 0.01 mL, 0.11 mmol)¢] ¥rSo] o3 A=3+2ch.  'H NMR (400 MHz, CD.Cl,) & 8.80 (dd, J = 2.4,
0.9 Hz, 1H), 8.77 (d, J = 7.6 Hz, 1H), 8.46 (d, J = 5.6 Hz, 1H), 7.87 (dd, J = 8.1, 2.4 Hz, 1H), 7.70
- 7.59 (m, 2H), 7.59 - 7.49 (m, 3H), 7.49 - 7.38 (m, 6H), 7.32 - 7.24 (m, 1H), 7.14 - 7.06 (m, 2H),

6.97 (dd, J = 5.6, 2.6 Hz, 1H), 4.59 (dt, J = 11.1, 7.4 Hz, 1H), 3.47 (s, 3H), 3.03 - 2.89 (m, 1H),
2.78 - 2.64 (m, 20), 2.27 (br s, 1H), 2.11 - 2.04 (m, 1H), 1.63 (s, 6H). LCMS: <% 92%, MS (m/e) 547

OHD)

(£)-5-9AN-(8-H2E-1-1&-2-82-2 3,4, 5-F| E&}8] = 2-1[- % [b] o} Al A -3-2 )-1H-1,2,4-E g] o} Z-
3-FIE2 o=

' NMR (400 MHz, E2&E¥F-d) 6§ 8.08 - 7.99 (m, 1H), 7.39 - 7.33 (m, 1H), 7.37 - 7.30 (m, 3H), 7.33 -
7.26 (m, 1H), 7.30 - 7.19 (m, 1H), 7.16 - 7.10 (m, 1H), 4.61 (dt, J = 11.5, 7.6 Hz, 1H), 4.15 (s, 2H),
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]
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3.41 (d, J = 0.3 Hz, 38H), 2.89 - 2.76 (m, 1H), 2.72 (dt, J = 12.1, 5.5 Hz, 1H), 2.64 (dt, J = 12.1,
6.2 Hz, 1H), 2.04 (td, J = 11.3, 7.2 Hz, 1H). LCMS: =% 98%, MS (m/e) 456 (M+H)ﬂ

(S)-N-(8-B2r-1-1E-2-24-2 3 4, 5-H| Ed}s| = 2-1H-HZ [ A A F-3-Y )-4-(4-ZF . 2l 2 )-1H- &} =-
1-7}2 & 2ol =

\ 00 N
Br. N >—N’ ~ F
NH =

AE 2. I NIR (400 MHz, E=2X5-d) § 7.94 (d, J = 7.6 Hz, 1H), 7.86 (q, J = 0.9 Hz, 1H), 7.43 (d,
J=0.8Hz, 1), 7.34 (dt, J =4.4, 2.1 Hz, 2H), 7.17 - 7.08 (m, 3H), 7.02 - 6.92 (m, 2H), 4.46 (dt, J
11.1, 7.4 Hz, 1H), 3.78 (s, 2H), 3.41 (s, 3H), 2.90 - 2.77 (m, 1H), 2.75 - 2.59 (m, 2H), 2.08 (td, J

11.4, 7.6 Hz, 1H). “F NIR (376 MHz, S 2=2>x5-d) § -116.86 (ddd, J = 14.2, 8.8, 5.5 Hz). LC/MS: &

98%, MS (m/e) 492 (M+Na) .

(£)-N-(3-BER-9-1E-8-24-6,7,8,9-H| ET}3| =2 -5H-9 & =[2,3-b]o}A| A-7-Y ) -4-(4-ZF 29 =
)3 2ot =

I NMR (400 MHz, S=2=25-d) § 8.90 (d, J = 7.4 Hz, 1H), 8.45 - 8.39 (m, 2H), 7.71 (d, J = 2.4 Hz,
), 7.56 (d, J = 2.5 Hz, 1H), 7.14 - 6.98 (m, 4H), 6.90 (dd, J = 5.6, 2.6 Hz, 1H), 4.58 (dt, J
11.1, 7.1 Hz, 1H), 3.47 (S 3H), 2.90 - 2.72 (m, 2H), 2.64 (p, J = 5.9, 5.5 Hz, 1H), 2.10 (ddd, J

12.4, 9.4, 5.9 Hz, 1H). F NMR (376 MHz, E==¥F-d) 6§ -116.69 (ddd, J = 12.7, 8.2, 4.6 Hz). LCMS:
% 98%, MS (m/e) 586 (M+H).

(S)-N-(8-B2R-2-24-2 3 4 5-H|E&}3| = 2-1H-H X [b]o}A| W -3-Y )-4-(4-ZF 0 2 ¥ A ) ¥ ZHoln| =

O-4< >F—F
Br.
N\

HONMR (400 MHz, W€ Zzebol=-d,) & 8.68 (d, J = 7.5 Hz, 1H), 8.45 (d, J = 5.6 Hz, 1H), 7.56 (d,

J=2.5Hz, 1H), 7.43 (s, 1H), 7.34 (dd, J = 8.1, 2.0 Hz, 1H), 7.23 - 7.03 (m, 6H), 6.96 (dd, J = 5.6,
2.6 Hz, 1H), 4.60 (dt, J = 11.2, 7.6 Hz, 1H), 3.02 - 2.89 (m, 1H), 2.84 - 2.66 (m, 2H), 2.16 - 2.02

(m, ). “F NIR (376 MHz, ®€9d Zzeto]=-d,) & -117.55 (ddd, J = 12.4, 8.2, 4.7 Hz). LONS: =%
97%, NS (m/e) 471 ()"

& AAWEel wWE SehEe ARl AAGEHE HAE A Rbe Al mel Alxsigler, o gk sehael
et 54 3) dlolE 7t ablell Al .

($4(¢4 T2 )N-(8-((3-3| EF A S A E-3-) ol B ) -1-7 & -2-522-2, 3,4, 5-F| Ee} 8] == -1H-Hl %
blopAl ¥ -3-)-1H-9] gh&-1-7h 2 H20kv = (1-1)
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[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

ZIHSd 10-2022-0042204

HO

NH
IO
o>/_ N= F

A= 3. I NMR (400 MHz, S =222 5-d) 6 7.97 (d, J = 7.2 Hz, 1H), 7.85 (q, J = 0.9 Hz, 1H), 7.46 (d,
J =0.8Hz, 1), 7.35 - 7.30 (m, 2H), 7.19 - 7.08 (m, 3H), 7.02 - 6.92 (m, 2H), 4.94 (d, J = 6.9 Hz,
2H), 4.91 - 4.83 (m, 1H), 4.80 (dd, J = 6.6, 0.9 Hz, 2H), 4.70 (dd, J = 9.8, 7.2 Hz, 1H), 4.33 (dd, J

= 11.3, 9.8 Hz, 1), 3.78 (s, 2H), 3.43 (s, 3H), 2.60 (s, 1H). LC/MS: <% 94%, MS (m/e) 491 (D

(£)-1-(2,6-H 2 22 2)-N-(1-¥"d -2-54-8-((4-(F] 2 -4~ w2l -1-) | ©)-2, 3,4 5-H| Eef o] = 2
“1H-Hl 2 [b]obAl R -3-9)-1H-1,2,4-E gl o} &-3-7k 2 2obw] = (1-3)

\ 00 N~ Cl
(0

N~

I NR (400 MHz, E2=XF-d) § 8.25 (app d, J = 6.8 Hz, 2H), 8.11 (d, J = 7.4 Hz, 1H), 7.95 (s,
1), 7.42 (dd, J = 8.0, 0.9 Hz, 2H), 7.32 (dd, J = 8.9, 7.2 Hz, 1H), 7.19 (d, J = 4.1 Hz, 3H), 6.69 -
6.62 (m, 2H), 5.70 (s, 2H), 4.69 (dt, J = 10.8, 7.4 Hz, 1H), 3.60 - 3.48 (m, 2H), 3.43 (s, 3H), 3.39 -
3.32 (m, 4H), 2.92 - 2.73 (m, 2H), 2.70 - 2.59 (m, 3H), 2.58 (d, J = 5.2 Hz, 2H), 2.07 - 1.95 (m, 1H).

LONS: %% 93%, NS (m/e) 620 (M+H) .

)52 N (1] -2 2e-8-( (4=(3] 2] 4= ) | 271 -1-90 ) o )2, 3,4, 5- ol E 28] = 2 -TH-# 2 [b] o}

AA-3-9)-10-1,2,4-Eg]otE-3-7t2 5 2okn| = (1-4)

\ 0 0 NQ(\@
N
X

|
N~

—~

' NMR (400 MHz, E2=3x5F-d) & 8.25 (app d, J = 6.8 Hz, 2H), 8.12 (d, J = 7.7 Hz, 1H), 7.31 (d, J =
3.8 Hz, 4H), 7.27 - 7.14 (m, 7H), 6.70 - 6.62 (m, 2H), 4.66 (dt, J = 11.2, 7.6 Hz, 1H), 4.15 (s, 2H),
3.54 (s, 2H), 3.42 (s, 3H), 3.38 (t, J =5.2 Hz, 4H), 2.86 (td, J = 12.3, 7.7 Hz, 2H), 2.80 - 2.67 (m,
2H), 2.67 - 2.62 (m, 2H), 2.59 (d, J = 10.3 Hz, 4H), 2.06 (td, J = 11.4, 7.3 Hz, 1H). LCMS: =X 97%,

NS (m/e) 551 (MHD)' .

(£)-1-(2,6-tZF2 2 WA )-N-(2-242-8-((4-(FFd-4-) I A 2} A -1-L) & )-2,3 4, 5-H| E}s| = 2-1H-H =%
[b]otAl#-3-U)-1H-1,2,4-Eg|o}E-3-Ft2H 2ot = (1-5)

Cl
NH N~
N
o™ :
N~

'H NIR (400 MHz, DMSO-ds) & 9.96 (s, 1H), 8.78 (s, 1H), 8.19 (d, J = 7.6 Hz, 1H), 8.13 - 8.07 (m, 2H),

7.53 (dd, J = 8.0, 0.9 Hz, 2H), 7.43 (dd, J = 8.9, 7.2 Hz, 1), 7.24 (d, J = 7.6 Hz, 1), 7.07 (dd, J
= 7.6, 1.7 Hz, 1), 6.97 (d, J = 1.6 Hz, 1), 6.79 - 6.73 (m, 2H), 5.65 (s, 2H), 4.26 (dt, J = 11.5,
7.8 Hz, 1H), 3.46 (app q, J = 13.3 Hz, 2H), 3.26 (m, 4H), 2.77 - 2.60 (m, 2H), 2.47 - 2.33 (m, 5H),
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[0462]

[0463]

[0464]

[0465]

[0466]
[0467]

[0468]

[0469]

[0470]

[0471]

[0472]
[0473]

[0474]

[0475]
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2.14 (td, J =12.2, 7.2 Hz, 1H). LOMS: %% 95%, MS (m/e) 606 (M+H) .

(£)-5-9&-N-(2-24-8-((4- (¥ g -4-) A & 0-1-Y )W & )-2,3,4,5-FH| E&} 3| = 2 -1H-wl Z [b] o} #] A -3-
)-1H-1,2,4-Ego}E-3-7t2 B »o}r| = (I-6)

I NMR (400 MHz, DMSO-ds) & 9.96 (s, 1H), 8.27 - 8.21 (m, 1H), 8.15 (d, J = 7.1 Hz, 2H), 7.33 - 7.16

(m, 6H), 7.08 (dd, J = 7.7, 1.7 Hz, 1H), 7.00 - 6.92 (m, 3H), 4.30 (dt, J = 11.5, 7.9 Hz, 1H), 4.07
(s, 2H), 3.56 - 3.41 (m, 6H), 2.78 - 2.60 (m, 2H), 2.40 (ddd, J = 12.7, 7.9, 5.0 Hz, 3H), 2.19 (d, J =

8.3 Hz, 1H). LOMS: %% 94%, NS (m/e) 537 (M+H) .

(£)-5-/2-N-(2-524-8-((4-(F 2| -4-< ) A #| 23l -1-) W E)-2, 3,4, 5-H Ee} 3] == -TH-#l = [ b] o} A 3 -3
A)-1H-1,2,4-E ] o} F-3-7}2 M oln| = (1-7)

HCOOH

LOMS: 227 94%, NS (m/e) 629 (M-HCOOH+H) .

—~
H
N
1
o

-2 -N-(8 u56ﬂdti [1,2,4]Eg)o}Z=2([1,5-a] ¥ e} -7(8H)-L)w & )-1- &l -2-2-%-2 3,4,5-H]
=2-1-2[b]obAl A-3-2)-1H-1,2,4- E&] o} F-3-7 2= 20bm] = (1-8)

1 -

H NMR (400 MHz, E22XF-d) 6 11.74 (s, 1H), 8.07 (d, J = 7.6 Hz, 1H), 7.83 (s, 1H), 7.34 - 7.15
(m, 7H), 4.61 (d, J = 10.0 Hz, 1H), 4.19 (s, 2H), 4.13 (s, 2H), 3.80 (s, 2H), 3.74 (s, 2H), 3.39 (s,
3H), 2.99 (s, 2H), 2.83 (t, J = 10.6 Hz, 1H), 2.70 (s, 1H), 2.62 (s, 1H), 2.08 - 2.00 (m, 1H). LCMS:

S5 04%, NS (m/e) 512 (D'

(£)-5-MA-N-(2-8 2-8~(7-S AL -2-0} A} 223 2 [3.5] ke k-2-91)-2, 3,4, 5- B E2}5] = 2-1H-¥1 2 [b] o} Al -39
-1H-1,2,4-E & o} &-3-7} 25 ~olv] = (1-9)

LONS: %% 95%, MS (m/e) 487 (M+H) .

(S)-5-"A-N-(8-(3-3| =FA]-3-H B F-E-1-21-1-)-1-W & -2-% -2 3,4, 5-H E3| =2~ 1H-WZ[b]o}A| A -
3-90)-1H-1,2,4-E&|o}&-3-7t 2 B o] = (1-10)
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[0478]
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' NMR (400 MHz, ®wl&t&-d,) & 7.37 (s, 1H), 7.33 = 7.18 (m, 7H), 5.46 (app s, 1H), 4.48 (dd, J = 11.5,

7.8 Hz, 1H), 4.13 (s, 2H), 3.36 (s, 3H), 2.91 - 2.79 (m, 1H), 2.71 (dd, J = 13.7, 7.0 Hz, 1H), 2.50
(tt, J = 13.5, 7.5 Hz, 1), 2.14 (td, J = 12.2, 7.8 Hz, 1H), 1.54 (s, 6H). LCMS: =% 97%, MS (m/e)

440 (M-H,0+H) "

(£)-N-(8-(1,4-TlopAH A Z 2 [3.2.2] e h-4-)-1-¥ D -2-5%-2,3 4, 5-E| Eg} 3| = 2 -1H-wl 2= [b] o} A A -3-
A)-5-lA-11-1,2,4-Eg]o}E-3-7t2H 2ot = (1-11)

I NMR (400 MHz, ®g-&-d,) & 7.34 - 7.17 (m, 5H), 7.10 (d, J = 8.4 Hz, 1H), 6.79 - 6.69 (m, 2H), 4.53

(dd, J = 11.4, 7.8 Hz, 1), 4.13 (s, 2H), 3.62 (t, J = 5.6 Hz, 2H), 3.36 (s, 3H), 3.22 - 3.11 (m, 7H),

9.72 (td, J = 13.3, 7.7 Hz, 1H), 2.57 (dd, J = 13.7, 7.0 Hz, 1H), 2.53 - 2.38 (m, 1H), 2.18 (s, 2H),
2.07 (td, J = 11.9, 7.4 Hz, 1), 1.88 (dtt, J = 14.9, 10.1, 4.9 Hz, 2H). LOMS: %% 97%, NS (m/e) 500
OHD

(4)-5-# 2 -N-(1-H] & -2-& 28— (2-0} 2} 2~ 5] £ [3.5] =\ F-2-21)-2 3.4, 5-H| E&}5] = 2~ 1H-# 2 [b] o} Al #-3-21 )

-1H-1,2,4-Eg|o}&E-3-7t2 F 2~olu| = (1-12)

Ravetiae

' NMR (400 MHz, E=223F-d) 6§ 8.04 (d, J = 7.7 Hz, 1H), 7.35 - 7.24 (m, BH), 7.01 (d, J = 8.2 Hz,
M), 6.27 (d, J = 8.2 Hz, 1), 6.20 (s, 1H), 4.62 (dt, J = 11.0, 7.7 Hz, 1H), 4.12 (s, 2H), 3.54 (s,
4H), 3.36 (s, 3H), 2.73 (dd, J = 12.9, 7.3 Hz, 1H), 2.62 (ddd, J = 19.9, 12.9, 7.1 Hz, 1H), 2.49 (dd,
J =13.1, 6.5 Hz, 1H), 1.95 (td, J = 11.6, 7.2 Hz, 1H), 1.68 (d, J = 6.2 Hz, 4H), 1.46 (s, 4H), 1.40

(s, 2. LOMS: 2% 97%. NS (m/e) 499 (M),

(£)-5-AE-N-(1-" & -2-& 2 -8-(3-FA}-9-0} A} 23] 2 [5.5] S dZH-9-9)-2,3 4, 5-H| EZ}s| = 2-1H-WZ[b] o}
AB-3-A)-1H-1,2,4-Eg|o}Z-3-7}) 2 F ~olu] = (I-13)

I NIR (400 MHz, 222X 5-d) 6§ 11.58 (s, 1H), 8.05 (d, J = 7.7 Hz, 1H), 7.33 - 7.18 (m, BH), 7.06
(d, J = 8.4 Hz, 1H), 6.76 (dd, J = 8.4, 2.5 Hz, 1H), 6.70 (s, 1H), 4.62 (dt, J = 11.0, 7.6 Hz, 1H),
4.11 (s, 2H), 3.72 - 3.64 (m, 4H), 3.37 (s, 3H), 3.15 (t, J = 5.8 Hz, 4H), 2.82 - 2.69 (m, 1H), 2.62
(ddd, J = 19.6, 12.6, 7.1 Hz, 1H), 2.52 (dd, J = 12.9, 6.6 Hz, 1H), 1.97 (td, J = 11.6, 7.3 Hz, 1H),

1.69 (app t, J =5.8 Hz, 4H), 1.62 - 1.53 (m, 4H). LCMS: =% 95%, MS (m/e) 529 (M+H)ﬂ

(+£)-5-#A-N-(8-(3-3| =2 A -3-WE R E-1-21-1-U)-1-(HE-¢)-2-24-2 3 4, 5-H E&}3| = 2-1-M Z[b] o}
A -3-4)-1H-1,2,4-Eo}E-3-72H 20l = (-14)
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[0488]

[0489]

[0490]

[0491]

[0492]

[0493]
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[0495]
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HO

Db
3 0
\N
NH o N-NH

I NIR (400 MHz, ®g-&-d,) 6 7.37 (t, J = 1.0 Hz, 1), 7.34 - 7.18 (m, 7H), 4.49 (dd, J = 11.5, 7.8

Hz, 1H), 4.14 (s, 2H), 2.85 (td, J = 13.4, 7.9 Hz, 1H), 2.72 (dd, J = 13.7, 6.8 Hz, 1H), 2.51 (tt, J =

13.0, 7.4 Hz, 1), 2.21 - 2.09 (m, 1H), 1.54 (s, 6H). LCMS: =% 98%, MS (m/e) 443 (M—H20+H)ﬂ

() -5-91A-N-(1- (T D =) -2-8 22 -8~ (7T~ A}-2-0p 24 29 2 [3.5] 1 1h-2-91)-2, 3,4, 5-E] E2}8] = 2 -1H- 2 [ b]
ofAl W3- )-1H-1,2,4-Eg|o} E-3-7} 2 H olu = ([-15)

I NMR (400 MHz, ®&-&-d) & 7.32 - 7.16 (m, 5H), 7.07 (d, J = 8.1 Hz, 1H), 6.39 (d, J = 2.3 Hz, 1H),

6.35 (dd, J = 8.1, 2.3 Hz, 1H), 4.51 (dd, J = 11.4, 7.7 Hz, 1H), 4.11 (s, 2H), 3.68 - 3.61 (m, 4H),
3.62 (s, 4H), 2.71 (td, J = 13.4, 7.6 Hz, 1H), 2.55 (dd, J = 13.8, 6.9 Hz, 1H), 2.44 (tt, J = 12.8,

7.4 Hz, 1H), 2.12 - 1.99 (m, 1H), 1.84 - 1.77 (m, 4H). LCMS: % 948, MS (m/e) 504 (D

(£)-5-91-N-(8-((3-3| =FA| S A &F-3- ) ol B D )-1-W| & -2-522-2,3 4, 5-H Eg}s| == -1H-9ll = [b] o} A 3 -
3-2)-1H-1,2,4-E 2] o} Z-3-7} 2 H 20lw] = (1-16)

OH

° | C)?>—<N\T/N\(::]
\ —
A N
NH N-NH

I NIR (400 MHz, ™g+&-d) & 7.46 (d, J = 1.5 Hz, 1H), 7.38 - 7.18 (m, 7H), 4.86 (dd, J = 6.3, 0.9

Hz, 2H), 4.69 (dd, J = 6.3, 0.8 Hz, 2H), 4.49 (dd, J = 11.5, 7.8 Hz, 1H), 4.14 (s, 2H), 3.38 (s, 3H),
2.86 (td, J = 13.3, 7.9 Hz, 1), 2.74 (dd, J = 13.6, 6.9 Hz, 1H), 2.52 (ddd, J = 20.4, 13.0, 7.5 Hz,

1), 2.16 (td, J = 12.1, 7.7 Hz, 1H). LCMS: =% 95%, MS (m/e) 472 (D

(8)-5-#lA-N-(1-1]| & -2~ 22 -8~ (7-2A}-2-0} A A~ H 2 [3 5] = F-2-2)-2,3 4, 5-H E&}3| = 2 -1H-H % [b] o}
AA-3-<4)-1H-1,2,4-E & o}F-3-7}2 5 2oln| = (I-17)

' NMR (400 MHz, S 2E¥F-d) § 11.79 (s, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.32 -7.21 (app m, 5H), 7.04
(d, J =8.2 Hz, 1), 6.29 (dd, J = 8.2, 2.3 Hz, 1H), 6.22 (d, J = 2.3 Hz, 1), 4.65 (app s, 1), 4.14
(s, 2H), 3.71 (m, 8H), 3.37 (s, 3H), 2.76 (td, J = 12.9, 7.5 Hz, 1H), 2.62 (ddd, J = 19.8, 12.9, 7.3
Hz, 1H), 2.51 (dd, J = 13.1, 6.6 Hz, 1H), 1.98 (td, J = 11.6, 7.2 Hz, 1H), 1.89 - 1.82 (m, 4H). LCMS:

rt 1.50 B (A), % 96%, MS (m/e) 501 (MH).

(S)-5-HA-N-(1-H & -2-24-8-(F & d-3-Yo E] d)-2,3 4, 5-F| E&} 3| = 2-1H-wl Z [b] o} A #-3- )-1H-
1,2,4-Eglo}ZE-3-7} 22 ~o}ln| = (1-18)
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[0503]
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[0505]

[0506]
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[0508]
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Z \ o O>—< N\(\©
\ —_—
A N
NH \N’NH

1 -

H NMR (400 MHz, E223XF-d) § 8.77 (dd, J = 2.1, 0.9 Hz, 1H), 8.56 (dd, J = 4.9, 1.7 Hz, 1H), 8.08
(d, J =7.5Hz, 1D, 7.82 (dt, J =7.9, 1.9 Hz, 1H), 7.43 - 7.35 (m, 2H), 7.35 - 7.21 (m, 7H), 4.67 -
4.58 (m, 1H), 4.14 (s, 2H), 3.44 (s, 3H), 2.89 (td, J = 12.3, 11.7, 7.7 Hz, 1H), 2.80 - 2.63 (m, 2H),

2.13 - 2.01 (m, 1H). LONS: <% 95%, MS (m/e) 477 (M+H) .

(£)-5-#1 - -N-(1-H -2~ -8~ (V] 2] -4~ o B )-2, 3,4, 5-H| Ee}5] = 2-1H-#l 2 [b] oh Al 21 -3~ )~ 1H-
1,2, 4-EgjopE-3-t2 8 2ol = (1-19)

NZ |

b \ OO>—<N\(\©
\ =
N N
N N-NH

' NMR (400 MHz, "l&t&-d,) & 8.60 - 8.53 (m, 2H), 7.61 (d, J = 1.6 Hz, 1H), 7.57 - 7.52 (m, 2H), 7.48

(dd, J = 7.8, 1.6 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.35 - 7.20 (m, 5H), 4.53 (dd, J = 11.5, 7.8 Hz,
1H), 4.16 (s, 2H), 3.43 (s, 3H), 2.91 (td, J = 13.3, 7.9 Hz, 1H), 2.78 (dd, J = 13.6, 6.9 Hz, 1H),

2.56 (tt, J = 13.4, 7.0 Hz, 1H), 2.20 (td, J = 12.2, 8.0 Hz, 1H). I NIR (400 MHz, EE22ZXF-d) §
11.59 (s, 1H), 8.65 - 8.59 (m, 2H), 8.08 (d, J = 7.6 Hz, 1H), 7.45 - 7.21 (m, 10H), 4.63 (s, 1H), 4.15
(s, 2H), 3.44 (s, 3H), 2.96 - 2.84 (m, 1H), 2.75 (s, 1H), 2.70 (td, J = 12.3, 11.8, 6.9 Hz, 2H), 2.14

- 2.02 (m, 1H). LOMS: <% 94%, NS (m/e) 477 (M) .

(£)-5-HE-N-(1-v| & -2-5 5 -8~(F] 2l -2~ el ] d)-2, 3,4, 5- | E&}3] = 2 -1H-#I 2= [b] ob Al 1 -3-<1 ) - 1H-
1,2,4-Eg|o}&-3-7t2 5 ~olu| = (1-20)

N =
IS N > <
NH \N’NH

I NMR (400 Mz, S EEXF-d) § 11.53 (s, 1H), 8.63 (ddd, J = 4.9, 1.8, 0.9 Hz, 1H), 8.09 (d, J = 7.5
Hz, 1), 7.71 (td, J = 7.7, 1.8 Hz, 1), 7.54 (dt, J = 7.9, 1.1 Hz, 1), 7.45 - 7.22 (app m, 9H), 4.62
(q, J =8.1Hz, 10, 4.15 (s, 2H), 3.43 (s, 3H), 2.89 (td, J = 12.5, 12.0, 7.6 Hz, 1H), 2.75 (dd, J =
13.0, 6.9 Hz, 1H), 2.67 (dd, J = 12.4, 6.7 Hz, 1H), 2.06 (td, J = 11.3, 7.5 Hz, 1H). LCMS: <% 91%,

MS (n/e) 477 (MHD)' .

(8)-5-41 4 -N-(8-(3, 3T  F 3- B 11~ 1=~ 1-H Hl-2-5 22,3, 4, 5B 22} 8] = 2 -1H-H 2 [ b] ob Al 3 -3-2) -
1H-1,2,4-Eg]o}Z-3-7t 2 H 2obu = (1-21)

N O>—<N\(\©
\ ~
N N
\-NH

NH

I NMR (400 MHz, #&-&-d) & 7.36 - 7.18 (m, 8H), 4.50 (dd, J = 11.5, 7.8 Hz, 1H), 4.15 (s, 2H), 3.38

(s, 8H), 2.85 (td, J = 13.3, 7.9 Hz, 1), 2.71 (dd, J = 13.6, 6.9 Hz, 1H), 2.52 (tt, J = 12.8, 7.4 Hz,
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[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]
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1), 2.22 - 2.09 (m, 1H), 1.32 (s, 9H). LCMS: =% 94%, MS (m/e) 456 (M+H)ﬂ

(S)-N-(8-((3-3| =F A SA&-3-A ) o Bl d)-1-W[E-2-54-2,3 4, 5-H Ets| = 2-1H-W % [b] o} Al A -3-Y ) -4~
A=A g ZPolu|= (1-22)

(0] N=

= N °

HO 0

0

H omr (400 MHz, CDCls) & 8.84 (1H, d, J 7.5 Hz, NH), 8.42 (1H, d, J 5.5 Hz, pyH-6), 7.60 (1H, d, J
2.0 Hz, pyH-3), 7.42-7.38 (2H, m, 2H - Gell;), 7.29-7.20 (4H, m, 1H - Cell;, HARAAH-6, H-8, H-9), 7.07-
7.05 (2H, m, 2H - Célls), 6.92 (1H, dd, J 5.5, 2.5 Hz, pyH-5), 4.93 (2H, d, J 7.0 Hz, 2H - SAH©H-2, H-

4), 4.79 (2H, dd, J 7.0, 1.0 Hz, 2H - SA€H-2, H-4), 4.60 (I1H, td, J 11.0, 7.5 Hz, BAXAH-3),
3.42 (3H, s, NCHy), 2.95-2.86 (1H, m, 1H - BXx}9H-5), 2.75-2.63 (2H, m, 1H - BAAAH-5, 1H - BX}

AAH-4), 2.12-2.04 (1H, m, 1H - BARDH-4); m/z: 484 D] (222 [MHH], 484.1867, CoeHloNeOs ST
[+H]" 484.1867) .

(£)-4-HE-N-(1-M| & -2-5 2 -8~(7T-SAF-2-0} A A9 2 [3.5] . h-2-%)-2, 3,4, 5- B E&} 3| = 2 - 1H-#l 2= [ b] o} Al
A-3-)-1i-v eE-1-7hE H obr = (1-23)

Th
\ o
N N
@S PES
N
o)_ \N/

I NMR (400 MHz, ®g-&-d,) & 7.87 (q, J = 0.8 Hz, 1), 7.51 (s, 1H), 7.31 - 7.23 (m, 2H), 7.26 - 7.14

(m, 3H), 7.10 (d, J = 8.1 Hz, 1H), 6.45 - 6.35 (m, 2H), 4.38 (dd, J = 11.4, 7.7 Hz, 1H), 3.82 (s, 2H),
3.66 (d, J = 4.3 Hz, 8H), 3.37 (s, 3H), 2.74 (td, J = 13.3, 7.6 Hz, 1H), 2.63 - 2.42 (m, 2H), 2.15 -

1.98 (m, 1H), 1.87 - 1.80 (m, 4H). LC/MS: =% 99%, MS (m/e) 500 (D

(£)-N-(8-(3-3| =5 A -3- E R E-1-¢1-1-2)-1-W©-2-$2-2,3,4,5-H E&F3| S 2-1H-#1 2 [b] ob Al 9 -3-2 ) -
A== A9 F ot = (1-24)

ol O
Y, O@
Y
NH N

1 —

H NMR (400 MHz, ¥ ==23X%F-d) 6 8.83 (d, J = 7.6 Hz, 1H), 8.41 (dd, J = 5.6, 0.5 Hz, 1H), 7.60 (dd, J
2.5, 0.5 Hz, 1H), 7.44 - 7.34 (m, 2H), 7.27 - 7.13 (m, 4H), 7.09 - 7.01 (m, 2H), 6.91 (dd, J = 5.6,
.5 Hz, 1H), 4.58 (dt, J = 11.2, 7.5 Hz, 1H), 3.40 (s, 3H), 2.94 - 2.81 (m, 1H), 2.75 - 2.63 (m, 1H),

2
2.67 - 2.58 (m, 1H), 2.11 - 1.98 (m, 1H), 1.61 (s, 6H). LCMS: =% 98%, MS (m/e) 470 (M+H)ﬂ

(£)N-(1-vE-2-%2-8-((4-(FFd-4-) A s ehx-1-d ) v E)-2, 3,4, 5-H Eg}s] = Z-1H- ¥ 2 [b] oA ¥ -3-
) -4-3 5 A 9 F- o] = (1-25)
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'H MR (400 MHz, 2E2E¥E2-d) § 8.87 (d, J = 7.6 Hz, 1H), 8.42 (dd, J = 5.6, 0.5 Hz, 1H), 8.25 (d, J
= 5.8 Hz, 2H), 7.60 (dd, J = 2.6, 0.5 Hz, 1H), 7.44 - 7.35 (m, 2H), 7.27 - 7.18 (m, 1H), 7.21 - 7.12
(m, 3H), 7.10 - 7.02 (m, 2H), 6.92 (dd, J = 5.6, 2.6 Hz, 1H), 6.67 - 6.61 (m, 2H), 4.63 (dt, J = 11.3,
7.5 Hz, 1H), 3.53 (s, 2H), 3.42 (s, 3H), 3.37 - 3.30 (m, 4H), 2.94 - 2.81 (m, 1H), 2.78 - 2.65 (m,
M), 2.68 - 2.60 (m, 1H), 2.60 - 2.53 (m, 4H), 2.06 (td, J = 11.2, 10.6, 7.3 Hz, 1H). LCMS: &% 95%,

NS (m/e) 563 (M)

(£)-N-(2-824-8-(4-(F g d-4-) v A g1 -1-d) ¥ )-2,3,4,5-B| E&}3| = 2 -1H-HM Z [b] o} A B -3- ) -4-]]
HA ™ot = (1-26)

e O
S0 2Y

o

N~

I NMR (400 MHz, E223¥5F-d) & 8.79 (d, J = 7.7 Hz, 1H), 8.42 (dd, J = 5.6, 0.6 Hz, 1H), 8.28 - 8.22
(m, 2H), 7.62 (d, J = 2.5 Hz, 1H), 7.45 - 7.35 (m, 3H), 7.28 - 7.19 (m, 2H), 7.14 (dd, J = 7.7, 1.6
Hz, 1H), 7.10 - 7.02 (m, 2H), 7.00 (d, J = 1.6 Hz, 1H), 6.93 (dd, J = 5.6, 2.6 Hz, 1H), 6.66 - 6.60
(m, 2H), 4.70 (dt, J = 11.4, 7.7 Hz, 1H), 3.56 - 3.44 (app m, 2H), 3.33 (dd, J = 6.1, 4.3 Hz, 4H),
2.99 (td, J = 12.9, 7.9 Hz, 1H), 2.80 (tt, J = 12.1, 7.4 Hz, 1H), 2.70 (dd, J = 13.1, 7.0 Hz, 1H),

2.56 (dd, J = 6.2, 4.2 Hz, 4H), 2.11 (td, J = 11.7, 7.6 Hz, 1H). LCMS: =% 99%, MS (m/e) 549 (D

(£)N-(1- & =28 228~ (3-8 Ab-0-0} 223 2 [5.5] & | 7-9-21)-2, 3,4, 5-B] E 2} 8] = 2 -11-41 % [ b] o} 4]0 -
3-9)—4-7) = A g 2 obu| = ([-27)

? v,
\ 0 O@
NH \N /

I NMR (400 MHz, E223¥5-d) 6§ 8.82 (d, J = 7.7 Hz, 1H), 8.41 (dd, J = 5.6, 0.5 Hz, 1H), 7.59 (dd, J
= 2.6, 0.5 Hz, 1H), 7.43 - 7.34 (m, 2H), 7.26 - 7.17 (m, 1H), 7.10 - 7.01 (m, 3H), 6.91 (dd, J = 5.6,
2.6 Hz, 1H), 6.75 (dd, J = 8.4, 2.5 Hz, 1), 6.69 (d, J = 2.4 Hz, 1H), 4.63 (dt, J = 11.2, 7.7 Hz,
1), 3.71 - 3.64 (m, 4H), 3.39 (s, 3H), 3.18 - 3.10 (m, 4H), 2.79 (td, J = 12.7, 7.6 Hz, 1), 2.70 -
2.57 (m, 1H), 2.53 (dd, J = 13.0, 6.8 Hz, 1H), 2.07 - 1.94 (m, 1H), 1.73 - 1.65 (m, 4H), 1.57 - 1.50

(m, 4H). LOMS: <% 98%. NS (m/e) 541 (MH)

4

(£)-N-(8-(3-3] =F A -3-m - E-1-Q1-1-)-1- (WD~ -2-52-2,3,4, 5-H| B} 3| = 2~ 11"l = [b] op A 7 -
3-9)-4-3 5 A 9] FRlobr] = (1-28)

D
o e e
00—
x N &
NH N
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[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

ZIHSd 10-2022-0042204

' NMR (400 MHz, E2=3xF-d) § 8.82 (d, J = 7.6 Hz, 1H), 8.40 (dd, J = 5.6, 0.5 Hz, 1H), 7.59 (dd, J
= 2.5, 0.5 Hz, 1H), 7.45 - 7.33 (m, 2H), 7.28 - 7.18 (m, 3H), 7.16 (d, J = 8.3 Hz, 1H), 7.11 - 7.03
(m, 1H), 7.07 - 7.00 (m, 1H), 6.90 (dd, J = 5.6, 2.6 Hz, 1H), 4.57 (dt, J = 11.2, 7.5 Hz, 1H), 2.86
(td, J = 12.4, 11.9, 7.8 Hz, 1H), 2.75 - 2.57 (m, 2H), 2.04 (td, J = 11.5, 8.4 Hz, 1H), 1.60 (s, 6H).

LONS: %% 97%, NS (m/e) 473 (M+H) .

(£)-N-(1-(M€-d3)-2-2 5-8-(7-2A}-2-0} 2} 20| £ [3.5] = F-2-9)-2, 3,4, 5-EH| EF 3| = 2-1H-# Z [b] o} A A -
3-)-4-H Al Zolr = (1-29)

I NMR (400 MHz, E223¥5-d) 6§ 8.80 (d, J = 7.8 Hz, 1H), 8.41 (dd, J = 5.6, 0.5 Hz, 1H), 7.59 (dd, J
2.5, 0.5 Hz, 1), 7.43 - 7.34 (m, 21), 7.22 (ddt, J = 7.9, 7.0, 1.1 Hz, 1H), 7.11 - 6.99 (m, 3H),
.90 (dd, J = 5.6, 2.6 Hz, 1H), 6.27 (dd, J = 8.1, 2.3 Hz, 1H), 6.20 (d, J = 2.3 Hz, 1H), 4.63 (dt, J
11.3, 7.7 Hz, 1H), 3.69 - 3.62 (m, 4H), 3.62 (s, 4H), 2.84 - 2.68 (m, 1H), 2.67 - 2.53 (m, 1H), 2.51
(dd, J = 13.1, 6.9 Hz, 1H), 2.05 - 1.93 (m, 1H), 1.87 - 1.79 (m, 4H). LCMS: &% 97%, MS (m/e) 516

OHD

(e}

(£)-N-(1-7 2% 2a-8-(2-0bAp 23] 2 [3.5] s b-2-91)-2, 3,4, 5- B 28] = 2-1H-4 2 [b] o} 4] 1 -3-2 )~4-
=AlEE o = (1-30)

' NMR (400 MHz, 22=3x%F-d) 6§ 8.81 (d, J = 7.8 Hz, 1H), 8.41 (d, J = 5.6 Hz, 1H), 7.60 (d, J = 2.5
Hz, 1H), 7.45 - 7.34 (m, 2H), 7.26 - 7.17 (m, 1H), 7.09 - 7.01 (m, 2H), 7.00 (d, J = 8.1 Hz, 1H), 6.91
(dd, J = 5.6, 2.6 Hz, 1H), 6.25 (dd, J = 8.2, 2.3 Hz, 1H), 6.19 (d, J = 2.3 Hz, 1H), 4.64 (dt, J =
11.2, 7.7 Hz, 1H), 3.52 (s, 4H), 3.37 (s, 3H), 2.77 (td, J = 12.9, 7.5 Hz, 1H), 2.61 (tt, J = 12.3,
7.3 Hz, 1H), 2.50 (dd, J = 13.2, 6.8 Hz, 1H), 2.06 - 1.92 (m, 1H), 1.68 (t, J = 5.7 Hz, 4H), 1.45 (d,

J =5.9Hz, 40), 1.45 - 1.35 (m, 2H). LCMS: <X 98%, MS (m/e) 511 (M+H)ﬂ

(£)-N-(1-"Wg-2-2 2-8-(7-&A}-2-0}x} A0 2 [3.5] = F-2-9)-2 3,4, 5-H| EF 3| =2 -1H-H Z [b]o}A| B -3-9)

—4-F = A F 2ol = (1-31)

. a¥
RO
O

' NMR (400 MHz, E2=3xF-d) § 8.81 (d, J = 7.8 Hz, 1H), 8.41 (dd, J = 5.6, 0.5 Hz, 1H), 7.60 (dd, J
= 2.6, 0.5 Hz, 1H), 7.46 - 7.34 (m, 2H), 7.25 - 7.18 (m, 1H), 7.09 - 7.00 (m, 3H), 6.91 (dd, J = 5.6,
2.6 Hz, 1H), 6.27 (dd, J = 8.1, 2.3 Hz, 1H), 6.21 (d, J = 2.3 Hz, 1H), 4.64 (dt, J = 11.2, 7.7 Hz,
1H), 3.66 (t, J = 5.2 Hz, 4H), 3.63 (s, 4H). 3.38 (s, 3H), 2.84 - 2.72 (m, 1H), 2.68 - 2.47 (m, 2H),

2.00 (td, J = 11.6, 7.3 Hz, 1H), 1.87 - 1.80 (m, 4H). LCMS: &% 96%, MS (m/e) 513 (M+H)ﬂ

(9)-1-H A -N-(1-W & -2-8 2 -8 (7-EA}-2-0} A2 . [3.5] = 1-2-94)-2, 3,4, 5-H Eg} 3| = 2-1H-# & [b]o}A]| A
-3-9)-1H-9] gHE-3-7k2 H 20| = (1-32)
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[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]
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'H MR (400 MHz, S22X2-d) & 7.80 (d, J = 7.6 Hz, 1H), 7.42 - 7.26 (m, 4H), 7.26 - 7.18 (n, 2H),
7.04 (d, J = 8.1 Hz, 1H), 6.72 (d, J = 2.3 Hz, 1H), 6.29 (dd, J = 8.1, 2.3 Hz, 1H), 6.22 (d, ] =

Hz, 1H), 5.31 (s, 2H), 4.68 (dt, J = 11.0, 7.6 Hz, 1H), 3.68 (t, J = 5.2 Hz, 4H), 3.65 (s, 4H), 3.39
(s, 30), 2.79 - 2.59 (m, 2H), 2.52 (dd, J = 13.0, 6.5 Hz, 1), 2.04 - 1.92 (m, 1H), 1.89 - 1.82 (m,

A, LONS: 22 95%. MS (m/e) 500 (M+HD)'.

(S)-1-"A-N-(8-(3,3-g &2 F-E-1-21-1-¢ )-1-w&-2-84-2,3,4, 5-HEZs| =2 -1H-HlZ [b] o} A T -3-L ) -
11~ & &-3-7t2 2 »~olu| = (1-33)

0 Q

N’N

' NMR (400 MHz, S=223F-d) &6 7.80 (d, J = 7.4 Hz, 1H), 7.40 - 7.28 (m, 4H), 7.26 - 7.18 (m, 4H),

7.15 (d, J = 7.7 Hz, 1), 6.73 (d, J = 2.3 Hz, 1), 5.30 (d, J = 4.7 Hz, 2H), 4.62 (dt, J = 11.0, 7.5
Hz, 1H), 3.41 (s, 3H), 2.85 (td, J = 12.6, 7.6 Hz, 1), 2.79 - 2.66 (m, 1H), 2.61 (dd, J = 12.7, 6.6
Hz, 1), 2.09 - 1.97 (m, 1H), 1.32 (s, 9H). LOMS: <% 97%, NS (m/e) 455 ().

(9)-4-(4-ZF 2 2 WA )-N-(8-((4-3| =FA B Ed}3]| = 2 -2H-3] -4~ ) ol E] I )-1-¥| & -2-5 4-2,3,4, 5-H E

28] =2 -4 2 [b] o} Al -3-21) - 1H-3] 2} 5 1-7h 2 3 o] = (1-34)

' NMR (400 MHz, E2=3xF-d) 6§ 7.94 (d, J = 7.6 Hz, 1H), 7.85 (q, J = 0.9 Hz, 1H), 7.42 (d, J =

Hz, 1H), 7.30 - 7.26 (m, 2H), 7.21 (d, J = 7.7 Hz, 1H), 7.15 - 7.08 (m, 2H), 7.02 - 6.88 (m, 2H), 4.45
(dt, J = 11.5, 7.5 Hz, 1H), 3.95 (dt, J = 11.8, 4.5 Hz, 2H), 3.77 (s, 2H), 3.72 (ddd, J = 11.8, 9.0,
2.9 Hz, 2H), 3.42 (s, 3H), 2.96 - 2.80 (m, 1H), 2.75 - 2.60 (m, 2H), 2.13 - 1.98 (m, 3H), 1.90 (ddd, J

19 —
- 13.0, 9.1, 4.0 Hz, 2. “F MR (376 Miz, 222%=2-d) § -116.87 (ddd, J = 14.2, 8.8, 5.3 Hz)
LC/NS: &%= 99%, MS (m/e) 517 (MHD)

(8)-4-(4-EF 22 :HA)-N-(8-(3-3| =5 A -3- W @ R E-1-21-1-9)-2-%2-2,3,4,5-H E&} 5] =2~ 1H-H1 2 [b]
obAlR-3-) M F e = (1-35)

NHN

I NMR (400 MHz, DMSO-d¢) & 10.07 (s, 1H), 8.77 (d, J = 7.5 Hz, 1H), 8.53 (d, J = 5.6 Hz, 1H), 7.36 -

7.21 (m, 6H), 7.14 (ddd, J = 9.4, 6.7, 2.2 Hz, 2H), 6.96 (d, J = 1.6 Hz, 1H), 5.44 (s, 1H), 4.29 (dt,
J=11.5, 7.8 Hz, 1H), 2.81 - 2.64 (m, 2H), 2.53 - 2.49 (m, 1H), 2.14 (td, J = 11.9, 6.3 Hz, 1H), 1.42

(s, 6H). "F NMR (376 MHz, DMSO-ds) & -116.70 (tt, J = 8.8, 4.7 Hz). LOMS: %% 98%, MS (m/e) 474
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[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]
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D’
4-(4-FF L2 WA)N-(8-(3-3] =F A -3-v = - E-1-91-1-)-1- (M " ~dy)-2-5 22,3, 4, 5-H &} 8| = 2111
A)-IH-F| BE-1-7t2H2=0bw = (1-36)

Z[b]opA -3~

A= 3. 'H MR (400 Miz, wlg#&l Z28tol=-d,) § 7.94 - 7.80 (app m, 2H), 7.46 (app d, J = 0.9 Hz,

1), 7.28 (dd, J = 6.1, 1.7 Hz, 2H), 7.23 (d, J = 8.2 Hz, 1H), 7.21 - 7.14 (m, 2H), 7.03 - 6.95 (m,
2H), 4.39 (dt, J = 11.5, 7.4 Hz, 1H), 3.80 (S 2H), 3.02 - 2.80 (m, 1H), 2.79 - 2.59 (m, 2H), 2.40 (br

s, 1), 2.14 - 1.94 (m, 1H), 1.60 (s, 6H). F NMR (376 MHz, W&€#l ZF=Zgol=-d,) § -117.84 (ddd, J =
14.3, 9.0, 5.4 Hz). LC/NMS: %% 98%, MS (m/e) 478 (M) .

($)-N-(1-M&-8-(3-M&-3-(4-H & A 2} K -1-Y ) L E-1-20-1-2)-2-L 2-2 3 4 5-H E}s| =2 -1{- 2 [b]
OMA| -3~ )-4-F A I F Aol = (1-37)

VN }\IOO@
4D Iy

1-HE-4-(2-HE R E-3-21-2-d) I H & 7|9} Zo] Az A A o2 s A=x THF F CuCl

(0.10 g, 10 mmol)Q] mul Akl gof ], 1-Hga el (1.10 g, 1.22 mL, 11 mmol) NEtz(1.11 g, 1.53

mL1l mmol)E 20%-9] 7|3te] A A&KHo=w

THF (5 mL) % 2-WEHREE-3-21-2-¢U o}A¥

238}e wtdo] #AZEJLY, WS EIES 30% %OJ 741% AHksla, 58°ColA 7TAIZE ot rrdstar, WAAIRA
o

x47}_0}_021]:]_ HA BEgd Z3ES 08 FoF whksl & Ax

A BEdE A4 S8 Bt,0 (3X75 mL) 2 FESc. @8k A5 {7 S8 54 NalC0; (40 mL)oll o]ojA 4=
sl 53 o3, ARES 5F

AZ1aL, A4 SetEs 2 A 3 (1,16 g =AM F5epgith. A7t A AzvtEaHdy (srsdde 2
el dua®e 126 2= 72yl 9% F7ke] Al A CHCl, B B: 20% MeOH/ CHCl, @15% B/A. & N 220

SO0 AHSA, FF NasSO FoIA e, Aetol=@F

9230 nm)E WA 1A (0.54 g, FF 3302 ST H NR (400 Miz, FEEEE-d) & 2.67 (br

s, 4), 2.46 (br s, 40), 2.26 (app s, 4H), 1.37 (s, 6). C MR (101 MHz, FEZEE-d) & 85.55,
71.50, 55.45, 53.82, 46.64, 45.88, 27.71.

()N-(1-#E-8-(3-w| & -3-(4-w| & 9] A 2} -1-L) F- E-1-%0-1-Y)-2-%4-2,3 4, 5-H E}s| == - 1H-ul %=
bopAl A -3-)-4-s Al T ZRlotr| =5 & JHAIWE-] el weh 1-vE-4-(2-r R E-3-91-2- <) v H e al
& AHgSke] Az

H NMR (400 MHz, #l€&l F2elol=-d,) & 8.73 (d, J = 7.6 Hz, 1), 8.46 (dd, J = 5.6, 0.6 Hz, 1),

7.57 (dd, J = 2.6, 0.5 Hz, 1), 7.50 - 7.40 (m, 2H), 7.33 - 7.23 (m, 3H), 7.22 (d, J = 7.7 Hz, 1H),
7.15 - 7.07 (m, 2H), 6.97 (dd, J = 5.6, 2.6 Hz, 1H), 4.52 (dt, J = 11.4, 7.5 Hz, 1H), 3.41 (s, 3H),
2.97 - 2.82 (m, 1H), 2.76 (s, 4H), 2.74 - 2.60 (m, 2H), 2.51 (s, 4H), 2.28 (s, 3H), 2.09 - 1.97 (m,

1H), 1.45 (s, 6H). LCMS: &% 93%, MS (m/e) 552 (M+H)ﬂ

(£)N-(1-M e -2-52-8-((4-(F) 2| -4-) 9| | 2p-1-2L) v e ) -2, 3,4, 5-Hl E ¢} 8] =2~ TH- Wl 2 [b] op Al -3~
d)-4-s g r|d-2-7t 2 E Sotr = (1-38)
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[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]
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\ 009 N=
N
B
>l

I NMR (400 MHz, E22¥E-d) 6§ 9.16 (d, J = 7.4 Hz, 1H), 8.91 (d, J = 5.3 Hz, 1H), 8.28 - 8.22 (m,
2H), 8.22 - 8.14 (m, 2H), 7.80 (d, J = 5.3 Hz, 1H), 7.58 - 7.50 (m, 3H), 7.27 - 7.12 (m, 3H), 6.67 -
6.61 (m, 2H), 4.75 (dt, J = 11.3, 7.4 Hz, 1H), 3.61 - 3.48 (app m, 2H), 3.46 (s, 3H), 3.38 - 3.31 (m,
4H), 2.97 - 2.82 (m, 2H), 2.74 - 2.63 (m, 1H), 2.62 - 2.55 (m, 4H), 2.14 - 2.01 (m, 1H). LCMS: +%

96%, NS (m/e) 548 (M)

(£)-N-(8-((5,6-t] 8] ==-[1,2, 4] E&|o}E=[1,5-a] 7] &}21-7(8H)-L) | &) -1-¥ & -2-52:-2, 3,4, 5-H E&}3]
E2-1-AZ[b]obAla -3~ -4~ d ¥ g] W el -2-7h 2 S ofm) = (1-39)

NN
G

' NMR (400 MHz, S223F-d) 6§ 9.15 (d, J = 7.4 Hz, 1H), 8.90 (d, J = 5.3 Hz, 1H), 8.23 - 8.14 (m,
2H), 7.86 (s, 1H), 7.79 (d, J = 5.3 Hz, 1H), 7.60 - 7.50 (m, 3H), 7.28 - 7.17 (m, 3H), 4.74 (q¢d, J =
7.4, 4.1 Hz, 1H), 4.23 - 4.16 (m, 2H), 3.85 (s, 2H), 3.76 (s, 2H), 3.45 (s, 3H), 3.03 - 2.96 (m, 2H),
2.90 (ddt, J = 7.6, 5.5, 3.1 Hz, 2H), 2.74 - 2.63 (m, 1H), 2.06 (ddt, J = 12.5, 6.0, 4.8 Hz, 1H).

LONS: %% 98%, NS (m/e) 509 (M+H) .

2 Alel 10
B oA el A, B ANNES] HFES ADP-Glo 71ES AHES Asleld PAS ALgstel Frtstalnt,

ADP-Glo' (ZZu|7}(Promega), U] 9]~ZAF wjr]) Aloke 9 £xdA AR, 7uA A% 9=
A2 5AAZE 7|0 2% 147 2FFoRN A 2E AlokS Azt

1000 p 19 1M MgCl,, 500 pl¢ IM E#]2-HCl pH 7.4, 0.5 mg/ml (25 mg)¢] BSA, % 3475 ule =%H4 HO0

£ BYFoRA 500 nl 2% 3o 5X ug AUA $EAS AxsA. HF BE 100 ul DIT 2 4 i
MnCloE $HFehs 3 ml 2X 2 2% 23lo wg Al 954 Az,

RIPK1 &4 (812 dwlsrE]Z-~(Rigel Pharmaceuticals), "= A EYolF AL~ AMITHA| A7) AHES o
S Ao A sEAZ . 3AE RIPKIS 1X 7)uHAl wk$ k=4 (2X %‘rwﬂiTH 3|4 %l) FollAl 31 ng/d=E
AZsRTE. 166 pM 2 25 ATP HA 898 IX 71UA vhs 54 (X SSAZTE aE) FoA A
ES A=

3EES DMSO Foll 250 uMZH-E] 48] Moz AL 343k g, 96 A ZYolEdAM 2X WHg &EA| Fol
1:52 33k, 1.0 ule e 3}ES 384 4 ZYolEd olFor HIued. 2 plY 3¥E 24
RIPK1S 384 & ZolEe M7istar (Z™ 1o #HI7ehA &8), 2X rxn &5AE 29 1o H7Kskich. 150
nMe] AKT (oput2=) (Anaspec), W= ZE|EUols ZEE)S ATP 2}] 253} U3 Fyj= ¢sta, 2 ul/4d
< 384 A ZH)ES ek, HF 9EE ¥ 5.0 pl

Zoo]EE XA ARSI, eES 30T 308 Bk AFwoldatitt. 5 nlel ADP-Glo & H7}
slo] WS FAAZYG. ZHolES A% AR, HSES LA 405 Fob oo datgith,
olo1A] Ukl AZE Aok Avbsta, ALolA 305 Hob AFulol Mt @ WE (Wallac Victor)2 2

_90_



ZIHSd 10-2022-0042204

547 (A2 (PerkinElmer), H|= wjAFAZ2F AA)E AFEste] 23 (2F 0.1s)oll o3 71vhAl wkE-9
Aol 3 @9 (RLOE 2433t
[0573] H AN 2RE Ao [Cs FHS F 1o AlzdLt.
X1
332 | RIPK1 ADP-Glo 7] YA (ICs0)
I-1 0.0234
12 0.0334
I3 0.0307
I-4 0.5255
I-5 0.0656
1-6 0.3296
1-7 0.8064
I-8 0.3779
1-9 0.4137
I-10 0.0392
11 0.8077
I-12 0.4443
13 03728
I-14 0.1294
I-15 0.1065
I-16 0.2286
[0574]
X1
33HE | RIPK1 ADP-Glo 7]} (ICso)
1-17 0.0366
I-18 0.0234
I-19 0.0427
1-20 0.037
121 0.0624
1-22 0.0342
1-23 0.0612
1-24 0.0581
1-25 0.0689
1-26 0.6606
1-27 0.0464
1-28 0.0322
1-29 0.0413
1-30 0.6032
131 0.054
1-32 0.0388
1-33 0.0546
1-34 0.026
1-35 0.073
1-36 0.0392
1-37 0.0127
1-38 4.458
1-39 *ND
[0575]
[0576] A 11
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[0578]
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ol =FA171aL, AlE UasEA~ A4S 58ty
t}.

0937 2 1929 MZE oWzt g9 AA —'%‘3“*4(American Type Culture Collection) (®]=F ®XYo}5
AP S ZRE ekl AE F thE 10% Hlol & A (A 1vk(Sigma), Ml=F WFE S ST Folr)o] K
=5 b RPMI 1640 ®*) (A]2w}, m]=t m]FEe]E ST Fo]x) Folld 37T, 5% CoolA e A= #X381%
o UAEEAA AAS 98, 1929 AlEE Z2EH(Costar) 96-2 &4 Fr-niet Zgo]E (34 Alo]EH
(Fisher Scientific), Wl=r 73X AT ZE)o|A 100 pL/d vllX] Foll 10K ME/AZ 18AF &<t Ed o]
skal; U937 AIXE HA Fdel 60 uM zVAD-fmk (EAF(Lonza), =% vpA)E Hiahs 50 pl/d vl Fo
50K AE/d= ZYol’galgitt. 96-9 ZHo|ERHE 1929 AXZFEC] mAE AASIIL, 40 uM zVAD-fmkE
S8k 50 pL/de Az wiAZ wAEh. 2 AAdoA HriE 2 AL 47t 8§E-S DHSO

of 2.5 MMEHE 4¥] s|A o= A& 3Ag tha, A Wl Fol 111252 S|Aklth. o]ojA 50 ul/¥ 2x
o] sI3tES ZHlolE Ulo Axel st AEE 37T, 5% CO0A 1A13F &<t sh5HE2 g Axl-<l5t
ol dgh &, 10 pl/€¥ 11x INFa (HZZH A (Peprotech), W= FAAF 7] )& H7bste] INF ool gt
) 2 ng/mLg AATH. WAFEAE AREY S, 37T, 5% COoAH INFa A= 18A13F Fo, &)

8l

37Fst

b

32 oo

B A oA, 1937 9 1929 MEE E A
Q17F RIP1 ¥ H-& RIP1o| tist 33tE9o &4

ru{o =

10 oy

._Z-_.}_:;
[s}

HE2 W32 7] (A9, v mjaAEA=F 94d) 2 Adeo]E-2Z(CellTiter-Glo)® 4 HE AEH
ANF AR (Z2W7F, v 922N F vits) (AzgAe AAd uel H7rE)S AFgste] g s 24
93\

o ¥ AdedzREe Avst E 20 ackErt, ¥ Axdi Bdol /AR e AAFHst Az
RIPL % 51 RIPL] ojal] clabelz 2ed 24 2ttt A dstd, Ago] ga Ay mhxs wedd]

Fﬂl

Ao 1) JHE JhsekA gtk olE Ade Azt dish et avHl &8 AAste d f-83itt.
)
3E | L929-CTG-E AN E, U937 Zvad TNF CTG
L929, TNFa+zVAD g A w9, U937,
(ICs0) TNFa+zVAD

(ICs0)
I-1 0.0024 0.0003
-2 0.1425 0.002
I-3 2.526 0.0058
1-4 ND* 0.0539
I-5 ND* 0.0164
1-6 ND* 1.462
1-7 ND* 2.652
I-8 5.438 0.0093
19 30.8 0.0131
1-10 0.0378 0.0017
-11 ND* 1.075
I-12 0.0432 0.0052
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[0580]
[0581]

[0582]

[0583]

[0584]

[0585]
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33E | L929-CTG-8 A ﬂ& T U937 Zvad TNF CTG
L1929, TNFa+zVAD g A, U937,
(ICs0) TNFa+zVAD
(ICs0)
I-13 0.0949 0.0021
I-14
0.0433 0.0073
I-15 0.2566 0.0079
I-16 0.1502 0.0084
I-17 0.2285 0.0039
I-18 0.0059 0.0032
I-19 0.01 0.0034
1-20 0.0085 0.0038
I-21 0.0253 0.0134
1-22 0.0082 0.0008
1-23 0.2123 0.0017
1-24 0.013 0.0019
1-25 37.1 0.2779
1-26 ND* 3.886
1-27 0.6415 0.0048
1-28 0.0209 0.0024
1-29 1.424 0.0063
1-30 1.175 0.0162
131 1.683 0.0176
1-32 0.1822 0.0027
I-33 0.03 0.0076
1-34 0.0059 0.0004
[-35 1.788 0.5517
1-36 0.0045 0.0005
1-37 1.94 0.021
1-38 *ND 6.361
1-39 *ND 0.2164
* ND&= EAo] AEHA AU = AA FHo] dFE(artifact) S YEPASS UeEPATE. o] 32 wk=A|
#4d FH2AL dEE AL oMz Agol omg ol f2 HolEE AEse o Asedee vepirt,
A2ZA, B84 HE e 2 A JdFE] "EAHA & #E AT = .
AAld 12

2 2El A ARkl 2l JiAE shgrEe] P-4 fr=d AT

AqAs= sHe B

A C57BL/6 vh-28 292 E5stal, A-1de FFdr. A7 (Aod)ell, vhg-2olA WS E E= Al
=52 A7 ARGGd g8 Foldn. AR #A8Ae] AT Fol 158 Foll, A7e] vhg-2ol A Az <
b FF AL A& L3k (INF-a, 25.0 pg) % zVAD-FMK (200 pe)E st &9 544 (IP) FAR F
o3}, Aes AP ZTemn on A A2 Ei 0A7F (IP FAF A) 2 wjA 7 =4S}, TNF-a 2
ZVAD/FMKS] TP AR Al AJZE (3AIRE) &, whe-228 0, Aol oef bfapAl7]ar, A4 Haks &8 d9&
Jeck, dH B 84S 44 AR B astE e A4S 98 AT INF a /zZVAD-FMKS] Fo] Al
o €4 ¥ adE v A4S A&l @A o] vk (4 vk E EAIG

4 5-HEgs| =2z [b][1,4]2AMAA-



[0586]
[0587]

[0588]

ZIHSd 10-2022-0042204

3-2)-4H-1,2,4-Ego}E-3-Ft2 B »olu| = (102014/125444) 8 vl FFFHEZA] AFL351aL, WO 2014/1254449)
ZIAE ket AL ZREZS ARESte] AR, o] Ml F3HES WO 2014/125444¢) wEW 30 mg/kge] &
Zo Al 93% AAE YERARE; 2 wztEe] AddAs, 3gEe] 30 mg/kgoll A @A 70%%F AASHATE. o]
of Hlgf, & JHAIWES] SeFES 7] VA" fAReE A ZREFS AR W ng/kg VIFoE By vhe &
oA Brh 2 JA, AW 75% 23 £ 856 23] JgAE AT 4 ).

Bl 54 AANSHE - AHE VMEAZE IE, IFEE EE
MAE S3HE 9 2A4E AANGHE AAA d3AY ZFAA ASAZA SES =
FFEte Aol SAHE FE ¥/ 8] Bu/PuE
2 < B TsRore] B9 JEAdA FAEH k. dE
. et al., J. Pharmacol. Exp. Therap., 325:349-56, 2008]& Z+=3lc},
ul-gel devt 484 F A B2 Ut
o -

59 2
ARH Aoz HFHoAE ke AL 4
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