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DO00O0O0(ES)I0DDO0OODOODOO0OODOODOOOO0DONOOO[M]OOO[M+H]*0O00O
Om/z(0O0O0D0)IJ000000O00O00O00O0O00O000hplcdOO(Waters)d O OKi
netex 5y m C18 100A0 00 (250x 4.6mm)0 0000000000000 000(HP
LC)DODODODDODOOOOUVOODOA =254nm0000000000000015p LO
OO00OHPLCODOOODOD200000000/9800009000000000/100
DO0O0(0O000000.1000000000000)00000000003000000
0001mL/min0 0000

Dooooo

0000UH15-40 UH15-60 UH15-100 UH15-180 0 0 UH15-200 Cunyd 0 WO0O20
18/21321900000000000000000

Dooooo
02-((4-(2«(0000000)0000)0000)000)-8-000-6-0000000](2,
3-d]00000-7(8H)-00 (UH15-4)0

BTN

" \".:
i

UMt

ooooood
Ooo00O0oo0D0O(@mOs40)0

'H NMR (400 MHz, CDCl3) § (ppm) 8.56 (s,

1H), 7.67 (d, J = 3.6 Hz, 2H), 7.64 (s, 1H), 7.56 (d, J = 9.2 Hz, 2H), 7.46-7.30 (m, 3H), 6.94
(d, J=8.8 Hz, 2H), 4.50 (q, / = 7.0 Hz, 2H), 4.07 (t, / = 6.2 Hz, 2H), 2.90 (t, / = 6.2 Hz, 2H),
2.66(q, J=7.0Hz, 4H), 1.38 (t, /=7.1 Hz, 3H), 1.09 (t, J="7.1 Hz, 6H). HRMS m/z calculated
for Co7H31NsO2 [M + H]*: 458.2551; found 458.2556.
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IH NMR (400 MHz, CDCls) & (ppm) 8.55 (s,

1H), 7.56-7.51 (m, 3H), 7.41 (d, J = 8 Hz, 3H), 7.28-7.24 (m, 1H), 6.94 (d, J = 9.2 Hz, 2H),
4.66 (t, J = 6 Hz, 2H), 4.06 (t, J = 6.4 Hz, 2H), 3.76 (1, J = 6.2 Hz, 2H), 3.36 (s, 3H), 2.89 (1, J
= 6.2 Hz, 2H), 2.66 (q, J = 7.2 Hz, 4H), 1.08 (t, J = 7.2 Hz, 6H). 3C NMR (100 MHz, CDCl)
§ 161.2, 159.5, 158.8, 155.9, 155.6, 136.6, 135.8, 134.2, 131.5, 129.9, 128.1, 125.7, 122.2,
114.9, 106.4, 69.1, 66.9, 58.9, 51.8, 47.9, 40.4, 11.9. HRMS m/z calculated for CsHs:CLNsOs
[M + HJ*: 556.1877; found 556.1879

0097.40 (tg20.760 )0 MP1330 1350 O
oooooo
06-(2,6-00000000)-2-((4-(2-(0000000)0000)0000)000)-8-0
0000000[2,3-d]00000-7(8H)-00 (UH15-10)0

UH15.16 i

goooaoan
ooooooo(@osen)O

'H NMR (400 MHz, CDCl3) 8 (ppm) 8.54 (s,

1H), 7.83 (brs, 1H), 7.57 (d, J = 9.2 Hz, 2H), 7.49 (s, 1H), 7.38 (d, /= 7.8 Hz, 2H), 7.23 (d, J
=8.2 Hz, 1H), 6.93 (d, J =9.2 Hz, 2H), 4.28 (d, J = 7.3 Hz, 2H), 4.07 (t, /= 6.2 Hz, 2H), 2.90
(t, J = 6.2 Hz, 2H), 2.66 (q, J = 7.0 Hz, 4H), 2.42-2.31 (sep, J = 6.8, 7.2 Hz, 1H), 1.09 (t, J =
7.1 Hz, 6H), 0.97 (d, J = 6.4 Hz, 6H). ¥*C NMR (100 MHz, CDCl3) 8 161.6, 159.3, 158.6,
155.9, 155.4, 136.3, 135.8, 134.4, 131.8, 129.8, 128.1, 125.9, 122.0, 114.8, 106.3, 66.8, 51.8,
48.3, 47.9, 27.4, 20.3, 11.8. HRMS m/z calculated for C2oH33C1NsO2 [M + H]*: 554.2084;
found 554.2085

0097.70 (tg22.550 )0 MP1960 1980 O
oooooo
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-. .F

T
e

UH15-18

oooooog
ocooooooO((@mOoeon)DO

10

20

30

40

50



a7 JP 7546603 B2 2024.9.6

IH NMR (600 MHz, DMSO-ds) 8 (ppm) 10.63

(s, 1H), 8.90 (s, 1H), 8.77 (brs, 1H), 7.96 (d, J = 7.8 Hz, 1H), 7.93 (s, 1H), 7.63 (t, J = 8.1 Hz,
1H), 7.59-7.56 (m, 2H), 7.49-7.46 (m, 1H), 7.36 (td, J = 8.5, 3 Hz, 1H), 3.69 (s, 3H), 3.22 (s,
3H). 13C NMR (150 MHz, DMSO-ds) 5 162.9, 161.7, 161.3, 159.8, 159.1, 155.5, 141.9, 141.0,
136.6, 134.6, 134.5, 133.9, 132.5, 130.4, 126.8, 124.4, 120.9, 117.6, 117.2, 117.0, 114.9, 114.7,
106.9, 44.2, 28.7. HRMS m/z calculated for CoiH ¢CIFN4O5S [M + HJ*: 459.0688; found
459.0688

O097.60 (tr22.720 )0 MP2480 2500 .
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Dooooo
OUH15-200000050000000000000000000 (a)NaHO THFO OO
02.50004200(b)Pd(PPh3)a0 Na2CO30 DMFO AcNO 900050005700 (¢)m
CPBAODCMOODOO50006800(d)NaHO THFODMFO 0O O OO DO2.5000750
O

Dooooo
06-000-8-000-2-(00000)000[2,3-d]00000-7(8H)-00(A19)0
Dooooo

O THF(1.5mL)0 0A7(20mgO0 0.11mmol)0 600 NaH(8mgd 0.33mmol)0 000 O
00000100 000000000000THF0.5mL)002-000-2(0000000
0D000)000O00A18(42mg00.16mmo)0J 0000000000000 2.500000
000000000000 000O00O0C0O00D0EtOACcD0DDONODNONDNONDOODONOO
DO0O0ONa»SO4000000000000O0O00O0C0O0O0O0O00O00OO0OO0O00O0O
00000000000 (300EtOAc/00DD) 0000000 O0AL9ODDOODOODOO
0DO00O0(0D0420)0

IH NMR (600
MHz, CDCL) & (ppm) 8.59 (s, 1H), 7.82 (s, 1H), 3.80 (s, 3H), 2.62 (s, 3H). 3C NMR (150
MHz, CDCls) & (ppm) 173.6, 159.3, 155.7, 153.3, 132.6, 126.7, 109.0, 29.2, 14.6.

oooooo
06-(2-000-4-0000000)-8-000-2-(00000)000([2,3-d]00000-7(
8H)-0 O (A20)0

oooooo
0A19(24mg00.11mmol)0(2-000-4-0000000)0000(28mg00.16mmol
)O OO Pd(PPh3)a(13mgl 0.011mmo)J 000000000 D10000000000
O0O0O0DMF(ImL)OOOCHSCN(2mL) DO OOOODO0OOO0OO0D010000000001M
Na2CO3(23mgl 0.21mmol)(220py YOO OO ODOOOOODOOO900O0500000
000000000000 0000O0000000000000EtOAcODDNDOODOD
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O0O0O0ONapSO4000000000000000000O00O000OO00ODNO00O0O
000000000000 (100EtOAc/DCM)0 000000 DA200000000000
00O0(0O0570)0

IH NMR (400 MHz, CDCl3)  (ppm) 8.64 (s, 1H), 7.64 (s, 1H),

7.31-7.23 (m, 2H), 7.14 (d, J = 7.6 Hz, 1H), 3.82 (s, 3H), 2.66 (s, 3H), 2.38 (s, 3H). 3C NMR
(100 MHz, CDCls) & (ppm) 173.3, 161.9, 156.3, 154.3, 140.3, 134.8, 133.3, 131.6, 131.2,
130.4, 127.7, 109.4, 28.5, 21.1, 14.6.

oooooo
06-(2-000-4-0000000)-8-000-2-(00000000)000([2,3-d]000
00-7(8H)-00 (A21)0

oooooo

0A210 Cunyd 0WO02018/21321900000000000000000000000
(0D0680)0

'H NMR (400 MHz, CDCl3) &

(ppm) 8.99 (s, 1H), 7.80 (s, 1H), 7.34 (s, 1H), 7.27-7.24 (m, 1H), 7.17 (d, J/ = 8.4 Hz, 1H), 3.89
(s, 3H), 3.44 (s, 3H), 2.41 (s, 3H). *C NMR (100 MHz, CDCls) & (ppm) 164.4, 161.3, 157.1,
155.1, 141.2, 136.6, 133.6, 133.1, 130.9, 130.6, 130.5, 127.8, 115.1, 39.3,29.3, 21.2.

oooooo
Al16c0 000

oooooo
0000(40080120000)000000000003(00000000)00000
O0(ImL0O0DO0O0O00O0O0O0O0060006000O000000O0NaHCO3000000Et
OAcO00O0DCOOO0OODDOOODOODDOODOONOONDOONO0ODDOON0OD0AL6cODDD
00000000000

oooooo

ON-(3-(00000000)0000)000000 (Al6¢)

P NP

oooooad

0o0oOoooDoOo(@moson)d

IH NMR (400 MHz, DMSO-ds) & 10.64 (s, 1H),

8.40 (s, 1H), 8.28 (s, 1H), 7.89-7.86 (m, 1H), 7.67-7.63 (m, 2H), 3.24 (s, 3H). *C NMR (100
MHz, DMSO-ds) § 160.7, 141.9, 139.4, 130.8, 124.1, 122.5, 117.5, 44.1.

Dooooo
06-(2-000-4-0000000)-8-000-2-((3-(00000000)0000)000)
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O UH15-200 CunyO 0WO02018/7213219000000000000A21000A16¢

oooooooooboooo@mors0)o
'H NMR (400 MHz,

DMSO-ds) & (ppm) 10.61 (s, 1H), 8.89 (s, 1H), 8.77 (s, 1H), 7.97 (d, J = 8.8 Hz, 1H), 7.88 (s,
1H), 7.65-7.57 (m, 2H), 7.39 (s, 1H), 7.29 (d, /=8 Hz, 1H), 7.22 (d, /= 7.7 Hz, 1H), 3.69 (s,
3H), 3.23 (s, 3H), 2.36 (s, 3H). HRMS m/z calculated for C2Hi9CIN4O3S [M + H]*: 455.0939;

found 455.0944

0099.60 (tg23.510 )0 MP1820 1840 .
ooooood
OUH15-280 000

ooooood

OuH15-280 0000600000000 0000ODO0O0OO0ODOO (a)CHaNH2(aq)dTH
FOoOODOO20006700 (b)LAHOTHFOOOOOOD1.5000960 0 (c)MnO2
obCcMOOOOO0O009300 (d)KF/AI,030DMAO OO O2000 7500 (e)Pdo(dba)
30 0000000KeCO30DMFODODODO240003700(f)Pd/COH0 MeOHO OO
OO0009400 (g)Pdo(dba)z0 000 O0DODODOCsCOz30000000800000O00O36

ao
oooooan

06-000-4-(000000)00000000(D2)0

oooooo

O THF(2mL)O O D1(100mgd 0.45mmol)0 000000000000 (0.4mL)0000
00000000300000000000000020000000000000000
THFOOOOOOOOOOOOOOOH,00EtOACOOO0OONDNONOONONOOOOOOO
O000ONaSO4000000000000000000O00000O000000000O
0000 (100EtOAc/0000)000000D2(65mg0670)0 0000000000

oo

'H NMR (400 MHz, CDCl3) & (ppm) 8.63 (s, 1H), 8.08 (brs, 1H), 6.51 (s, 1H), 4.31 (q, /= 6.9
Hz, 2H), 2.89 (d, J = 4.8 Hz, 3H), 1.36 (t, J = 7.0 Hz, 3H). 3C NMR (100 MHz, CDCI3) &

(ppm) 167.6, 156.8, 155.7, 152.8, 107.0, 104.3, 61.0, 29.2, 14.3.
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0(6-000-44(000000)0000-3-00)00000(D3)0

Dooooo

O THF(2mL)O O LAH(27mg0 0.69mmol)J 000000000000 0O0THF(2mL)
00D2(100mg00.46mmo)0 00 0000000000000 O00O00O00OO300
000000000000 00000000000150Na0OH(0.5mL)0000 (1mL)0
0000000000010 000000000EtOAcOOO0O0O0O00O0DO0DOOEtOAcH
000000000000 O000O00000000000000000O0(50MeOH/DCM)
000O000D3(77mgl960)0 000000000000

'H NMR (400 MHz, CD;0D) & (ppm)
7.73 (s, 1H), 6.51 (s, 1H), 4.91 (s, 2H), 4.49 (s, 2H), 2.84 (s, 3H). C NMR (100 MHz,
CD;0D) & (ppm) 155.7, 151.1, 145.8, 119.7, 102.8, 59.0, 28.1.

Oooooo
06-000-4-(000000)000000000(D4)0

oooooo

0DCM(10mL)0 0 D3(495mgd 2.86mmol)0 0 00 MnO2(1496mgd 17.20mmol)0
000000000000 00O00O00000O000O00O0O000Noo0oooooooan
ODCMOODOODODCOOOODODOOODODOOOOODOOO(50MeOH/DCM)0OOOO0
000D4(453mg0930)0 000000000000

'H NMR (400 MHz, CDCl3) 8 (ppm) 9.70 (s, 1H), 8.43 (brs, 1H), 8.16 (s, 1H), 6.43 (s, 1H),
2.83 (d, J = 5.6 Hz, 3H). *C NMR (100 MHz, CDCls) & (ppm) 192.5, 157.9, 156.5, 155.8,
114.9, 104.3, 29.0.

oooo
-000-3-(2-0000000)-1-000-1,6-000000-2(1H)-00(D6)0
oooo

0 ODMA(5mL)0 0 D4(300mg0 1.75mmol)0 D5(325mgd 1.75 mmol)0 0 O O
0 KF/Al,03(1800mg040wt0)0 000000000000 0200000000
000000000000 0000O00000O000000000DCMOOOOOO
0D00O0O0250Et0Ac/0000O0DONOOOODONOOOOONOOONOONOODOO
0000O00O00D6(400mg0750)0 000000000000

IH NMR (400 MHz, CDC13) § (ppm) 8.54 (s, 1 H), 7.72
(s, 1H), 7.44-7.41 (m, 1H), 7.33-7.27 (m, 4H), 3.65 (s, 3H).

Oooooooog
OoooooN>g

Dooooo
04-(3-0000000)00000001,1-00000(D14)0

Dooooo

000000000000 Pds(dba)3(68mgd0.073mmol)J 000000 (85mgdo0.1
47mmo) 000000000 (408mg0d2.95mmol)J 0000000010000 000
DO0O0OO0OODMF(4AmLOOOOOODOOOOOS0000000000000000D12(
200mgO0 1.47mmol)0 0 0D13(356mg0 1.77mmo)0J00000024000000
000000000000 O0O0O0O00O00O0O00O00O00ONaS0,0000000000
0000000000000 000000000000(1.50MeOH/DCM)0O0O00O00
000D14(140mg0370)0 0000000000000

'H NMR (600 MHz, DMSO-ds) 8 (ppm) 7.74 (s, 1H), 7.61 (d, J = 7.8 Hz, 1H),
7.50-7.46 (m, 2H), 3.89 (t, J = 4.8 Hz, 4H), 3.15 (t, J = 4.8 Hz, 4H).
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oooooo

04-(3-0000000)Y000O0OO0DOO1,1-00000(D15)0

oooooo

O0CH3O0OH(10mI)OD OD14(140mg0d0 0.54mmol)0 000100 Pd/C(50mg)0 0000
O0000OO0OH2(g)(1lO0D0)OOD40000000000O00D0OOO0DOOODOOOOODOO
O0000D15(115mg0940)0 0000000 DODO0DO0OO0DODODODOoDOODODOO0DOODDOO
oooog

oooooo
03-(2-0000000)-7-((3-(1,2- 00000000 O0DOO0)YO0DODO)oOO)-1-0
0o0d-1,6-000000-2(1H)-00 (UH15-28)0

oooooo

0000000000 00D6(40mgd0.13mmol)O0D15(30mgd 0.13mmol)0 Pda(db

a)3(12mg0 0.013mmol)0 000000 (15mgd 0.026mmo)0 0000000 O (86
mg00.26mmo)J 00000000100 000000000000000(GBmN0O00
0000O00050000000000000008000000000000000000
000000000000 0O00ONaS04000000000000000000O000O
000000000000 00(200EtOAc/DCM)0 0000000 ONap-5(23mg0 3
60)000000000O00000

'H NMR (600 MHz, CDCL)

5 (ppm) 8.42 (s, 1H), 7.63 (s, 1H), 7.46-7.45 (m, 1H), 7.35-7.29 (m, 4H), 7.04-6.99 (m, 2H),
6.94 (d,J = 7.8 Hz, 1H), 6.68 (d, J = 8.4 Hz, 1H), 6.61 (s, 1H), 3.88 (t, J = 4.2 Hz, 4H), 3.59
(s, 3H), 3.12 (t, T = 4.2 Hz, 4H). ®*C NMR (150 MHz, CDCL) & (ppm) 161.4, 156.8, 150.3,
148.7,147.0, 141.2, 137.0, 135.6, 133.9, 131.6, 130.8, 129.8, 129.5, 128.1, 126.8, 113.1, 111.6,
111.1, 109.0, 90.0, 50.5, 47.5, 29.6. HRMS m/z calculated for CasHxsCINJOsS [M + HJ*:
495.1252; found 495.1256. MP 195-197 °C.

goooaoan
OUH15-370000

{ Sy Yy ‘w\: W e «N B m,\;:,
.-‘N>\ ~"J '
LVHIS3T
oooooao
UH15-370000070000000000000000000O0 (a)Pd2(dba)zd 00O

ooooooesooDood

OO O0oooQgo w

u
a

OO0D0OCspCOz3000O0ODOOO80OODOOOA47ONO

oooo
-(2-0O0O0DO0DO0OO0OO0)-1-000-7-((3-(4-00D00ODOO0O0OO0-2-00)oODOO)ODODO)-
-00oo0o00-2(1H)-00 (UH15-37)0

oooo

000000 o0D0D00O000D0D0O0O0O0OD6(30mgd0.098mmol)d3-(4-00000
0-1-00)0000((19mg0d 0.098mmol)d Pda(dba)z(9mgld 0.009mmol)0d O O
O00(12mgOd0.019mmol) 0D 0 0D0OODODOO(64mg0O0.19mmol)D OO0 D0 O0OADO
lo0o0O0U0OoooOO0DU0oUOooOoDUoOooDoDO@.S5SmL)DO00O0DOoOOOO0100D0OO
oo0DoDooooooooosoODDooOoDO0OO0OoDOoODoDODO0DOoOOoOoODDODOoDOOoOoODOoOn
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obobooobobDobobDOob0EtOAcO 0O DO0OO0DO0OO0DO0O0ODNNazSO4z0000DO0O0O0DOO
ocoooooooOoOooboboOoooobOOoooooObOO0oO0ooDbODbOO0O0OOoDODO(BOMeOH/D
CM)DOO0OO0OO0OO0OO0OOUH15-37(21mg0470)0000DDODODODOODOOO

'H NMR (600 MHz, CDCl5) & (ppm) 8.41 (s, 1H),

7.61 (s, 1H), 7.47-7.45 (m, 1H), 7.36-7.7.27 (m, 4H), 7.14 (s, 1H), 6.91 (s, 1H), 6.85 (d, J =
7.8 Hz, 1H), 6.74 (d, J = 8.4 Hz, 1H), 6.69 (s, LH), 3.56 (s, 3H), 3.24 (t, J = 4.5 Hz, 4H), 2.58
(t, J = 4.5 Hz, 4H), 2.36 (s, 3H). 1*C NMR (150 MHz, CDCl3) § (ppm) 161.5, 157.5, 152.5,
150.6, 147.1, 140.4, 137.1, 135.7, 133.9, 131.7, 130.3, 129.7, 129.4, 127.6, 126.7, 112.7, 112.0,
110.8, 109.1, 89.1, 55.1, 48.8, 46.2, 29.6. HRMS m/ calculated for CasHaCIN5O [M + H]*:
460.1899; found 460.1904. MP 100-102 °C.

Dooooo
0080901100001401500000000000000000000000000
000000000000 000O00O00O000O00O000000100120130000
160 0000000000000 0O00O0CO0O0DOO0ONOO0ODOOOO0O0OOOOO
000000000000

Dooooo

0D4-000-2<(00000)00000-5-00000000(2)0

Dooooo
OO00O0THF(2mL)O0OD4-000-2<(00000)00000-5-00000000(1)(10
Omgd0.43mmo)0 0000000000 0(0.2mLO1.29mmol)0 00000000
DO00(.5mL00C0000O000NC0ODONDON0NONCOONOND20000000000000
DOOO0OO0OTHFOOOOOOOOODOOOH,00EtOAcOIODODONDONDOOONONOOOOO
DO0O0ONa»S040000000000000O00O000O0O0O0D0O00OO0OO0ODO0OO
000 (150Et0Ac/0000)0000002(90mg0980)0 000000000000

'"H NMR (400 MHz, CDCl3) & (ppm)

8.65 (s, 1H), 7.81 (s, 1H), 6.05 (s, 1H), 4.29 (q, J = 7.2 Hz, 2H), 2.46 (s, 3H), 1.32 (1, J = 7.1
Hz, 3H). ¥C NMR (100 MHz, CDCl3) § 176.06, 166.42, 161.87, 158.93, 101.15, 61.02, 14.32,
14.14.

Dooooo
0D04-(000000)2«(00000)00000-5-00000000(3)0

Dooooo
000O0THF(20mL)004-000-2(00000)00000-5-00000000 (1)(3
000mgO0 12.93mmo)J 0000000000000 (aq)(6mL) 00000000000
000000000 020000000000000000THFOOOOOOOOOOO
OO0O0OOH,00EtOAcO0ODOONONOOONONONONONDOD0DOODOONaS0,000000
000000000000 000O0000000O0000000(100EtOAc/0D0O0)
0000003(2500mg0850)0 0000000000000

'H NMR (400 MHz, CDCls3) 8 (ppm) 8.59 (s, 1H), 8.16 (s, 1H), 4.29
(q, J = 7.0 Hz, 2H), 3.06 (d, J = 5.0 Hz, 3H), 2.53 (s, 3H), 1.35 (t, /= 7.1 Hz, 3H). *C NMR
(100 MHz, CDCl3) § 176.10, 167.13, 160.77, 158.25, 101.03, 60.88, 27.37, 14.34, 14.29.
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0(4-000-2«(00000)00000-5-00)00000(4)0

Dooooo

O THF(4mL)O O LiAIH4(120mgOd 3.16mmol)0 0 0000000000000 THE(2m
L)O O 2(450mg0 2.11mmo)0 0000000000000 O0C0O030000000000
000000000000 O00O0150NaOH(0.5mL) 0000 (ImL) 000000000
0001000000000 0EtOAcOO0DODOONDNOONODOO0OOO0O0EtOACOODODODO4
(220mg0610)0 0000000000000 0O00O0OOOOO0OOOOOO0O

'"H NMR (400 MHz, CD30D) & (ppm) 7.84 (s, 1H), 4.45 (s, 2H), 2.47 (s, 3H). 13C
NMR (100 MHz, CD3;0D) 5 170.41, 162.27, 152.62, 111.92, 58.47, 12.58.

oooooo
0S(4-(000000)-2(00000)00000-5-00)00000(5)0

oooooo

O THF(10mL)O O LiAlH4(626mg0 16.50mmol)0 00000000000 000THF(
5mL)0 0 3(2500mg0 11.00mmol)J 0000000000000 0003000000
0000000000000 00000150Na0OH(2mL) 0000 (4mL) 0000000
0000010000000 000EtOAcOO0O0ONDNONON0OONO0OO00O0EtOAcODD
005(1790mg0950)0 0000000000000 000000000000000
O

'H NMR (400 MHz, CDs0D) § (ppm) 7.72 (s, 1H), 4.42 (s, 2H), 3.01 (s, 3H),
2.51 (s, 3H).

oooooo
04-000-2«(00000)00000-5-0000000(6)0

oooooo

0DCM(5mL)0 0 4(220mg0 1.28mmol)0 000 MnO»(670mgd 7.71mmol)0 O O
0000000000000 0O00O000O00000000000000000000DC
MOODODODOOODOOOOOOOOOOODOOOO(300EtOAc/00D0D)000000
0D006(180mg0830)I 00000000 ODONDO0

'H NMR (400 MHz, CDCl3) & (ppm) 9.77 (s, 1H), 8.41 (s, 1H), 8.19 (s, 1H), 5.81 (s,
1H), 2.54 (s, 3H). *C NMR (100 MHz, CDCls) & 190.75, 177.65, 162.95, 160.38, 109.42,
14.33.

oooooo

04-(000000)-2(0D0OD000)Y0O0O0OOO-5-0000000(7)0

oooooo

ODCM(15mL)O00O5(1795mg0d 10.489mmol)0 00 0 MnO2(5471mgld 62.93mmol
)y0OooooooooooooooooDoooooooooooDoooooooooooo
oobDCcCMOOOOOO0OO0O0DDDDDODODOOODODOOOOO((200EtOACc/O0 OO O)ODODO
Oo00o0ooo7(1470mg0O770) 000000000 DOOOOO

'"H NMR (400 MHz, CDCls3) § (ppm) 9.69 (s, 1H), 8.55 (s, 1H), 8.29 (s, 1H), 3.11 (d, J
= 5.0 Hz, 3H), 2.56 (s, 3H). ¥C NMR (100 MHz, CDCl3) 8 190.23, 177.59, 162.84, 159.55,
109.52, 27.21, 14.38.

oooood
O9alcOOOOOOOOOODODO
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Dooooo
04-(000000)2«(00000)00000-5-0000000(7)(250mg0d1.37mm
o0 02-(2,4-00000000)0000000(8a)(381lmgd 2.05mmol)d0K2CO3
(944mg0 6.82mmo)0 0000000000 O0DMF(4mL) 0 0000001050018
0000000000000 00O00O0C00EtOACD0ODDNDONDNDNONDNONDONONONOO
000000000000 OOEtOACODOONDONONONONDNOONDONONONONOONDOONOOaO
0000000 (50MeOH/DCM)0 0000000 9a0000

Dooooo
06-(2,4-00000000)-8-000-2(00000)000([2,3-d]00000-7(8H)-
000 (9a)d

Dooooo

0DO00e630000000O000

'H NMR (400 MHz, CDCl5) § (ppm) 8.34 (s,
1H), 7.57 (d, J = 2 Hz, 1H), 7.41-7.37 (dd, J = 2.4, 2 Hz, 1H), 7.25-7.23 (m, 1H), 7.05 (s, 1H),
3.79 (s, 3H), 2.63 (s, 3H).

oooooo
06-(2-0000000)-8-000-2(00000)000[2,3-d]00000-7(8H)-00
0 (9b)0

oooooo

07(500mgd2.73mmol)0 00 8b(621mg0 4.10mmo)0 000 9b0 0000000
0000000000 0OoO0O

oooooo
08-000-2«(00000)-6-0000000([2,3-d]00000-7(8H)-000(9¢)O
oooooo

0 7(600mgd 3.28mmol)0 0 08c(576mg04.91mmol)0J0009c0 00000
oooooo

0D00540000000000

'H NMR (400 MHz, CDCl3)  (ppm) 8.32 (s,
1H), 7.50-7.45 (m, 3H), 7.41-7.37 (m, 2H), 7.04 (s, 1H), 3.79 (s, 3H), 2.63 (s, 3H).

Dooooo

0D13a0c000000000O000

Dooooo

00000 (3mL)0 0 9a(200mgl 0.57mmol)0J 000013900300 0000000
000000000000 000O00O0000O0HCIK(2mL)D0O0OO001000050000
000000000000 ONaHCO30O0OOO0OOOODOOO0EtOACODOODOODOOD
000000000000 00O0O00O00O0O0O0O00O00O0O0O0DONDOO0OOoOoooon
0(300EtOAc/00O00)I0O0O00O013a0000

oooooo
06-(2,4-00000000)-8-000-2(00000)000([2,3-d]00000-7(8H)-
00 (13a)0

Dooooo

0DO00e50000000000

'H NMR (400 MHz, CDCls) & (ppm) 8.64 (s,
1H), 7.65-7.62 (m, 1H), 7.51 (s, 1H), 7.34-7.29 (m, 2H), 3.82 (s, 3H), 2.66 (s, 3H).
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oooooo
06-(2-0000000)-8-000-2«(00000)000([2,3-d]00000-7(8H)-00(
13b)0

oooooo

09b(350mg0 1.10mmol)0 00 013b000 000

oooooo

000610000000000

'H NMR (400 MHz, CDCL3) & (ppm) 8.64 (s,
1H), 7.64 (s, 1H), 7.48-7.46 (m, 1H), 7.36-7.33 (m, 3H), 3.81 (s, 3H), 2.65 (s, 3H). *C NMR
(100 MHz, CDCL3) & 173.46, 161.80, 156.48, 154.35, 134.99, 134.71, 133.72, 131.60, 131.49,
129.94, 129.88, 126.86, 109.38, 28.55, 14.62.

oooooo
08-00dd-2-(0000O)-6-0000000[2,3-d]0OODODODO-7(8H)-00(13c)0
oooooo

09c(200mgl O0.71lmmol)0 00 013cO0O0DOOO

oooooo

ooOos55000000000

'"H NMR (500 MHz, CDCl3) & (ppm) 8.63 (s, 1H),

7.69 (s, 1H), 7.67-7.63 (m, 2H), 7.45-7.36 (m, 3H), 3.81 (s, 3H), 2.64 (s, 3H). *C NMR (125
MHz, CDCl) 6 172.83, 162.41, 156.26, 153.94, 135.62, 132.82, 132.61, 128.91, 128.71,

128.42, 109.91, 28.49, 14.58.

Oooooo
0D13d0p0 00000000000

oooooo

0000DMA(L.5mL)00 7(15mg0 0.08mmol)0 11d(23mg0d 0.12mmol)0 0 0 0 O
0 OKF/Al,03(76mgl 40wt0 )0 000000000000 0240000000000
000000000000 00O00D00000O00O000O00O0O0ODCMOOOOOOOO
O000O0150Et0Ac/0 00000000 ONOOON0OONO0OON0OONOOONOOOOOGO
0000O00013d00000000000000

oooooo
06-(4-0000000)-8-000-2«(00000)000([2,3-d]00000-7(8H)-00(
13d)0

oooooo

ooOoss800000000000
'"H NMR (500 MHz, CDCl5) & (ppm) 8.65 (s,

1H), 7.67 (s, 1H), 7.61 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.5 Hz, 2H), 3.81 (s, 3H), 2.65 (s, 3H).
BC NMR (125 MHz, CDCl3) & 173.19, 162.23, 156.38, 153.94, 134.73, 134.01, 132.69,
131.55, 130.23, 128.63, 109.76, 28.54, 14.60.

oooooo
06-(4-(tert-000)0000)-8-000-2(00000)000([2,3-d]00000-7(8H
)-0 0 (13e)0
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oooooo
ooo410000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.64 (s, 1H),

7.68 (s, 1H), 7.61 (d, J = 6 Hz, 2H), 7.46 (d, J = 7.6 Hz, 2H), 3.81 (s, 3H), 2.64 (s, 3H), 1.35
(s, 9H). °C NMR (100 MHz, CDCl3) & 172.61, 162.56, 156.16, 153.88, 151.86, 132.74,
132.68, 132.09, 128.59, 125.45, 110.01, 34.80, 31.39, 28.51, 14.59.

oooooo
06-(2,6-00000000)-8-000-2(00000)000([2,3-d]00000O0-7(8H)-
00 (13)0

oooooo

DoO0300000000000

'H NMR (400 MHz, CDCl5) & (ppm) 8.67 (s, 1H),

7.61 (s, 1H), 7.42 (d, J = 7.8 Hz, 2H), 7.33-7.26 (m, 1H), 3.84 (s, 3H), 2.67 (s, 3H). 1*C NMR
(100 MHz, CDCL3) § 173.85, 161.03, 156.62, 154.52, 136.01, 135.51, 133.76, 130.29, 129.55,
128.18, 109.26, 28.55, 14.64.

Dooooo
06-(2,3-00000000)-8-000-2(00000)000([2,3-d]00000-7(8H)-
00 (13g)0

Dooooo

DO00380000000O00

'H NMR (500 MHz, CDCl3) & (ppm) 8.65 (s, 1H),
7.64 (s, 1H), 7.52 (dd, J = 7.5, 2 Hz, 1H), 7.30-7.24 (m, 2H), 3.82 (s, 3H), 2.67 (s, 3H).

oooooo
06-(2-000-4-00000000)-8-000-2(00000)000([2,3-d]000O00-
7(8H)-0 0 (13h)0

oooooo

00035000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.63 (s, 1H),

7.64 (s, 1H), 7.35-7.30 (m, 1H), 7.24-7.15 (m, 1H), 7.04 (td, J = 8.4, 2.8 Hz, 1H), 3.80 (s, 3H),
2.64 (s, 3H). C NMR (150 MHz, CDCl3) § 173.65, 163.34, 161.78, 161.67, 156.50, 154.33,
135.30, 134.72, 134.65, 132.65, 132.59, 130.81, 130.51, 117.41, 117.25, 114.28, 114.14,
109.27, 28.54, 14.59.

oooooo
0(130)0 000

Dooooo

02-(2,5-00000000)00000(110)0

Dooooo

000000 (3mL)0O0110"(100mg00.537mmol)0 00000000000 (0.5mL)
Do000O0O0O0O00O00O0O0O0OO0DO0O0O0S500000000000000000000
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ooooooooooDbDDOEtOACcODOD0OOOOOOODODDODDODODODOOOOOoOooOooOon
ocoooooobOO0oO0ooobDO0oooobobObOO0oOoooObOO0oO0ooODbODbDO0OOO0ODbOD(200EtOAC/
ooog)DooobDbD11o00000DO55900000000

'H NMR (400 MHz, CDCl3) § (ppm) 7.32-7.28 (m, 2H),
7.22-7.19 (m, 1H), 3.74 (s, 2H), 3.72 (s, 3H). *C NMR (100 MHz, CDCl3) & 170.47, 134.04,
132.96, 132.69, 131.47, 130.62, 128.88, 52.44, 38.83.

oooooo
06-(2,5-00000000)-8-000-2-(00000)000([2,3-d]00000-7(8H)-
00 (130)

Dooooo

0D0023000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.65 (s, 1H),
7.66 (s, 1H), 7.43-7.31 (m, 3H), 3.82 (s, 3H), 2.66 (s, 3H).

oooooo
06-(4-000000000)-8-000-2-(00000)000([2,3-d]00000-7(8H)-
00 (13p)

oooooo

000550000000000

'H NMR (400 MHz, DMSO-d6) & (ppm) 9.68
(s, 1H), 8.87 (s, 1H), 7.99 (s, 1H), 7.54 (d, J = 8.8 Hz, 2H), 6.81 (d, J = 8 Hz, 2H), 3.64 (s, 3H),
2.59 (s, 3H).

Dooooo
012i012k00012n000000000000

Dooooo

000O0DMA(2.0mL)006(37mgd 0.22mmol)02-000000000(11i)(30mg
00.20mmol)0 00000 0KF/AI»,O03(187mgl40wt0)0 000000000000
0D24000000000000000000000000000000000000000
0DO0DCMOOODOOOOOOODOOO300EtOAc/00DONDONDNONONOONDOODOOO
0000000000000 00O000012i00000000000000

Dooooo
0D2(00000)-6-0000000[2,3-d]00000-7(8H)-00(12i)0
Dooooo

0DO00s51000000000

'H NMR (500 MHz, CDCl3)  (ppm) 9.66 (s, 1H),

8.70 (s, 1H), 7.77 (s, 1H), 7.70 (d, J = 7.5 Hz, 2H), 7.47-7.39 (m, 3H), 2.62 (s, 3H). 3*C NMR
(125 MHz, CDCL:) & 173.59, 162.29, 156.05, 152.33, 134.76, 134.05, 133.58, 128.97, 128.79,
128.53, 109.60, 14.47.

Dooooo
06-(2,6-00000000)-2«(00000)000[2,3-d]00000-7(8H)-00 (12k)
0

Dooooo
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(28) JP 7546603 B2 2024.9.6

go0oz28000000000O00

'H NMR (400 MHz, CDCls) & (ppm) 9.81 (s,

1H), 8.70 (s, 1H), 7.65 (s, 1H), 7.41 (d, J = 8.4 Hz, 2H), 7.30 (dd, J = 8.7, 7.8 Hz, 1H), 2.60 (s,
3H). 1*C NMR (100 MHz, CDCl3) § 174.52, 160.89, 156.42, 153.96, 137.76, 135.57, 132.95,
130.47, 130.33, 128.21, 108.85, 14.51.

oooooo
06-(4-0000000)-2(00000)000[2,3-d]00000-7(8H)-00(12n)0
Dooooo

DOoo40000000000

'H NMR (400 MHz, CDCls3) & (ppm) 9.54 (s, 1H),

8.71 (s, 1H), 7.77 (s, 1H), 7.66 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 2.62 (s, 3H). *C
NMR (100 MHz, CDCls) 6 173.93, 161.96, 156.14, 153.31, 135.03, 134.12, 133.13, 132.31,
130.10, 128.76, 109.44, 14.50.

oooooo
0D13i0r00000000O00O00

oooooo

012i(20mg0 0.07mmol)0 NaH(3mgd 0.11mmol)0 0000000000 ODMF(1.
5mL)0000000000000(0p 100.11mmo)0000000000005000
1000000000000Et0OAcO00O0DNO00O00NDNO00O00N00O00000000
000ONaSO0400000000000000000000O00000O00000O00O
00 (100EtOAc/00D0D0)00000013i0000000000000

oooooo
08-000-2-(00000)-6-0000000[2,3-d]00000-7(8H)-00(13i)0
oooooo

0007400000000

'H NMR (400 MHz, CDCls) & (ppm) 8.66 (s,

1H), 7.71-7.65 (m, 3H), 7.47-7.36 (m, 3H), 4.56 (g, J = 7.2 Hz, 2H), 2.65 (s, 3H), 1.37 (1, J =
7.1 Hz, 3H). '3C NMR (100 MHz, CDCL) § 172.79, 161.86, 156.37, 153.45, 135.66, 133.05,
132.63, 128.97, 128.72, 128.42, 109.95, 29.81, 14.56, 13.07.

oooooo
08-(2-00000000)-2(00000)-6-0000000([2,3-d]00000-7(8H)-
00 (13j)0

oooooo

000000000000 0000O00(400Et0OAc/000D0)00O00000O00O0
000000000013j(00480)0000

'H NMR (400 MHz, CDCL3) & (ppm) 8.61

(s, 1H), 7.67 (s, 1H), 7.54 (d, J = 8 Hz, 2H), 7.39-7.31 (m, 3H), 4.63 (1, J = 6 Hz, 2H), 3.88 (t,
J =6 Hz, 2H), 2.56 (s, 3H). C NMR (100 MHz, CDCL) § 172.93, 163.05, 156.53, 153.70,
135.30, 133.37, 132.90, 128.84, 128.79, 128.40, 109.97, 59.94, 43.65, 14.45.
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(29) JP 7546603 B2 2024.9.6

oooooo
06-(2,6-00000000)-8-(2-0000000)-2-(00000)000([2,3-d]000
00-7(8H)-0 0 (13k)0

oooooo

0004400000000

"H NMR (400 MHz, CDCl3) & (ppm) 8.67 (s,

1H), 7.62 (s, 1H), 7.41 (d, J = 7.8 Hz, 2H), 7.34-7.25 (m, 1H), 4.74 (, /= 6.2 Hz, 2H), 3.78 (1,
J = 6.2 Hz, 2H), 3.39 (s, 3H), 2.65 (s, 3H). *C NMR (100 MHz, CDCls) 8 173.77, 160.73,
156.77, 154.39, 136.24, 135.50, 133.71, 130.26, 129.59, 128.17, 109.27, 68.99, 58.95, 40.33,
14.64.

Dooooo
08-0000-6-(2,6-00000000)-2(00000)000([2,3-d]DJ0000-7(8H
)-0 0 (131)0

Dooooo

0D00290000000000

H NMR (400 MHz, CDCl53) & (ppm) 8.65 (s,

1H), 7.61 (s, 1H), 7.47 (d, J = 6.9 Hz, 2H), 7.41 (d, J = 8.2 Hz, 2H), 7.32-7.22 (m, 4H), 5.70
(s, 2H), 2.61 (s, 3H). 1*C NMR (100 MHz, CDCl3) & 173.87, 160.94, 156.76, 154.21, 136.85,
136.33, 135.52, 133.76, 130.31, 129.80, 128.93, 128.59, 128.57, 128.20, 127.65, 109.38, 44.72,
14.73.

oooooo
06-(2,6-00000000)-8-00000-2-(00000)000([2,3-d]00000-7(8
H)-0 O (13m)0

oooooo

0D0O0280000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.66 (s, 1H),

7.60 (s, 1H), 7.41 (d, J = 8 Hz, 2H), 7.29 (1, J = 8, 7.2 Hz, 1H), 4.36 (d, J = 7.6 Hz, 2H), 2.65
(s, 3H), 2.40-2.30 (sep, J = 6.8, 7.2 Hz, 1H), 0.98 (d, J = 6.9 Hz, 6H). *C NMR (100 MHz,
CDCLy) & 173.48, 161.02, 156.76, 154.49, 135.90, 135.48, 133.92, 130.21, 129.77, 128.15,
109.16, 48.39, 27.57, 20.37, 14.59.

oooooo
06-(4-0000000)-8-00000-2(00000)000([2,3-d]00000-7(8H)-
00 (13n)0

oooooo

00073000000000

'H NMR (400 MHz, CDCl5) & (ppm) 8.66 (s, 1H),
7.70 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.41 (d, J = 8.8 Hz, 2H), 4.36 (d, /= 7.3 Hz, 2H), 2.64
(s, 3H), 2.33 (sep, J = 7.2, 6.8 Hz, 1H), 0.98 (d, J = 6.8 Hz, 6H).

oooooan
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06-(2,6-00000000)-8(3-(00000000)I0O00)-2(00000)000][
2,3-d]00000-7(8H)-00(13q)0

Dooooo

0DOoo360000000000

'H NMR (400 MHz, CDCls) § (ppm) 8.69 (s,
1H), 8.08 (s, 1H), 7.84 (d, J = 8 Hz, 1H), 7.75 (d, J = 8 Hz, 1H), 7.65 (s, 1H), 7.51 (t, J = 7.8
Hz, 1H), 7.43 (d, J = 8 Hz, 2H), 7.32-7.28 (m, 1H), 5.76 (s, 2H), 3.03 (s, 3H), 2.63 (s, 3H).

Dooooo
06-(2,6-00000000)-8(4-(00000000)I0000)-2(00000)000][
2,3-d]00000-7(8H)-00(13r)0

Dooooo

0DO00s530000000000

'H NMR (400 MHz, CDCl3) § (ppm) 8.70 (s,
1H), 7.87 (d, J = 8.4 Hz, 2H), 7.67-7.61 (m, 3H), 7.42 (d, J = 8 Hz, 2H), 7.32-7.28 (m, 1H),
5.76 (s, 2H), 3.02 (s, 3H), 2.58 (s, 3H).

Dooooo
06-(4-00000000)-8-000-2-(00000)000([2,3-d]00000-7(8H)-0
0 (13s)0

Dooooo

00000 (2mL)00 13p(20mgd 0.06mmol)0 00000000000 (14mgd0.10
mmol)0 DD O0ODO0D(10p 100.10mmol)J 0000000800000 0000000
000000000000 00O0O00O00O0O0O0O0D0O00O0O0O0DONDOO0OOOoooon
0000 (200EtOAc/0000)00000000013s(20mgd950)0000000
DoooooQ

'"H NMR (400 MHz,

CDClL) o (ppm) 8.64 (s, 1H), 7.65-7.62 (m, 3H), 6.96 (d, /= 8.8 Hz, 2H), 3.85 (s, 3H), 3.81 (s,
3H), 2.65 (s, 3H). 3C NMR (100 MHz, CDCl3) & 172.42, 162.64, 160.05, 156.04, 153.78,
132.40, 131.40, 130.20, 127.99, 113.86, 110.07, 55.47, 28.51, 14.58.

oooooo
014a0s000000000000

oooooo
O0DCM(2mL)006-(2,4-00000000)-8-000-2-(00000)000([2,3-d]0
0000-7(8H)-00(13a)(38mgd 0.108mmol)0 00 0 mCPBA(85mg0 550)0 00
03000000000000000000DCMOOONOONON0OOOOO0OOOOOO0O
000000000000 0000O0000000000O0(400EtOAc/00D00)00
00000000014a0000000000000

oooooo
06-(2,4-00000000)-8-000-2(00000000)000([2,3-d]00000-7
(8H)-0 0 (14a)0

oooooo

000630 00000000
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(31) JP 7546603 B2 2024.9.6

"H NMR (400 MHz, CDCls) & (ppm) 9.01 (s, 1H),

7.82 (s, 1H), 7.53 (d, J = 1.8 Hz, 1H), 7.36 (dd, J = 8.2, 2.3 Hz, 1H), 7.31 (d, J = 8.2 Hz, 1H),
3.89 (s, 3H), 3.43 (s, 3H). *C NMR (100 MHz, CDCls) & 164.74, 161.01, 157.38, 155.18,
136.0, 135.42, 134.32, 134.03, 132.11, 132.05, 131.01, 127.44, 114.90, 39.32, 29.39.

oooooo
06-(2-0000000)-8-000-2«(00000000)000[2,3-d]00000-7(8H
)-0 0 (14b)0

oooooo

00D045000000000

'H NMR (400 MHz, CDCl5) & (ppm) 9.00 (s, 1H),

7.82 (s, 1H), 7.48 (d, J = 7.2 Hz, 1H), 7.42-7.32 (m, 3H), 3.87 (s, 3H), 3.42 (s, 3H). *C NMR
(100 MHz, CDCL) § 164.51, 161.17, 157.31, 155.12, 136.52, 133.79, 133.71, 133.44, 131.20,
130.63, 130.03, 127.04, 115.06, 39.45, 29.31.

oooooo
08-000-2«(00000000)-6-0000000([2,3-d]00000-7(8H)-00 (14c
)0

oooooo

000540000000000

'H NMR (400 MHz, CDCls) § (ppm) 9.00 (s,

1H), 7.85 (s, 1H), 7.70-7.66 (m, 2H), 7.49-7.44 (m, 3H), 3.88 (s, 3H), 3.42 (s, 3H). *C NMR
(100 MHz, CDCL:) § 164.02, 161.87, 156.91, 154.62, 137.62, 134.54, 131.150, 129.73, 129.0,
128.64, 115.60, 39.34, 29.30.

Dooooo
06-(4-0000000)-8-000-2(00000000)000([2,3-d]0J0000-7(8H
)-0 0 (14d)0

Dooooo

0DO0072000000000

'H NMR (400 MHz, CDCl3) & (ppm) 9.01 (s, 1H),

7.86 (s, 1H), 7.652 (d, J = 8.8 Hz, 2H), 7.445 (d, J = 8.8 Hz, 2H), 3.89 (s, 3H), 3.43 (s, 3H).
3C NMR (100 MHz, CDCl3) & 164.25, 161.66, 157.04, 154.67, 136.40, 135.91, 13291,
131.17, 130.35, 128.90, 115.43, 39.32, 29.37.

oooooo
06-(4-(tert-000)0000)-8-000-2«(00000000)000([2,3-d]00000
-7(8H)-0 0 (14e)0

oooooo

00O081000000000
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(32) JP 7546603 B2 2024.9.6

'H NMR (400 MHz, CDCl5) & (ppm) 8.98 (s, 1H),

7.84 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8 Hz, 2H), 3.86 (s, 3H), 3.40 (s, 3H), 1.34
(s, 9H). 13C NMR (100 MHz, CDCls) § 163.80, 161.99, 156.86, 154.47, 153.03, 137.37,
131.67, 130.63, 128.74, 125.63, 115.72, 39.36, 34.91, 31.33, 29.27.

oooooo
06-(2,6-00000000)-8-000-2(00000000)000([2,3-d]00000-7
(8H)-0 O (14f)0

oooooo

D00e30000O000O00

'H NMR (600 MHz, CDCls) & (ppm) 9.03 (s, 1H),
7.77 (s, 1H), 7.45 (d, J = 7.8 Hz, 2H), 7.35 (t, J = 7.8, 9 Hz, 1H), 3.91 (s, 3H), 3.44 (s, 3H).

Dooooo
06-(2,3-00000000)-8-000-2(00000000)000([2,3-d]00000-7
(8H)-0 0 (149)0

Dooooo

DOooe50000000000

'H NMR (400 MHz, CDCl3) 3 (ppm) 9.02 (s,

1H), 7.82 (s, 1H), 7.57 (dd, J = 8, 2 Hz, 1H), 7.34-7.25 (m, 2H), 3.90 (s, 3H), 3.44 (s, 3H). 3C
NMR (100 MHz, CDCls) § 164.75, 160.90, 157.41, 155.23, 136.46, 135.86, 133.94, 133.73,
132.07, 131.40, 129.24, 127.65, 114.92, 39.34, 29.39.

oooooo
06-(2-000-4-00000000)-8-000-2(00000000)000([2,3-d]00
000-7(8H)-00(14h)0

oooooo

DoOo40000000000

'H NMR (400 MHz, CDCl3) & (ppm) 9.02 (s, 1H),

7.83 (s, 1H), 7.37 (dd, J = 14, 6.6 Hz, 1H), 7.29-7.26 (m, 1H), 7.11 (td, J = 8, 2.4 Hz, 1H), 3.90
(s, 3H), 3.44 (s, 3H). 1*C NMR (150 MHz, CDCls) & 164.69, 163.74, 162.06, 161.17, 157.30,
155.16, 135.53, 134.58, 134.51, 134.06, 132.47, 132.41, 129.76, 117.70, 117.54, 114.94,
114.56, 114.42, 39.32, 29.37. DEPT & 157.31, 134.06, 132.48, 132.41, 117.71, 117.54, 114.56,
114.43, 39.32, 29.37.

oooooo
08-000-2«(00000000)-6-00000007([2,3-d]00000-7(8H)-00 (14i
)0

oooooo

0D0O0s55000000000
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(33) JP 7546603 B2 2024.9.6

'H NMR (400 MHz, CDCls) & (ppm) 9.01 (s, 1H),

7.85 (s, 1H), 7.72-7.67 (m, 2H), 7.52-7.44 (m, 3H), 4.60 (q, / = 7.0 Hz, 2H), 3.42 (s, 3H), 1.40

(t, J=7.1 Hz, 3H).

oooooo
08-(2-00000000)-2«(00000000)-6-0000000([2,3-d]00000-7
(8H)-0 O (14j)0

oooooo

0008100000000 000000000D0O000D000000

oooooao
06-(2,6-00000000)-8-(2-0000000)-2-(00000000)000[2,3-d]
00D000-7(8H)-00 (14k)0

oooooo

00O058000000000

'H NMR (400 MHz, CDCl3) & (ppm) 9.02 (s, 1H),

7.78 (s, 1H), 7.43 (d, J = 8.2 Hz, 2H), 7.33 (dd, J = 8.8, 7.2 Hz, 1H), 4.79 (1, / = 5.6 Hz, 2H),
3.80 (t, J = 5.6 Hz, 2H), 3.41 (s, 3H), 3.36 (s, 3H). 3C NMR (100 MHz, CDCls) & 164.64,
160.21, 157.62, 155.39, 135.10, 134.58, 132.73, 130.87, 128.32, 114.87, 69.08, 58.97, 41.25,

39.42.

Dooooo
08-0000-6-(2,6-00000000)-2(00000000)000[2,3-d]00000
-7(8H)-0 0 (141)O

Dooooo

0D0061000000000

'H NMR (400 MHz, CDCl3)  (ppm) 9.01 (s, 1H),

7.78 (s, 1H), 7.59 (d, J = 7.6 Hz, 2H), 7.45 (d, J = 8 Hz, 2H), 7.39-7.24 (m, 4H), 5.73 (s, 2H),
3.33 (s, 3H). 3C NMR (100 MHz, CDCl3) & 164.58, 160.37, 157.60, 154.88, 135.84, 135.08,
134.92, 132.76, 130.92, 129.35, 128.76, 128.35, 128.19, 115.04, 45.49, 39.48.

oooooo
06-(2,6-00000000)-8-00000-2(00000000)000[2,3-d]0000
0-7(8H)-0 0 (14m)0

oooooo

000870000000 O00

'H NMR (400 MHz, CDCl3) & (ppm) 9.03 (s, 1H),

7.77 (s, 1H), 7.43 (d, J = 7.6 Hz, 2H), 7.33 (dd, J = 9.0, 7.4 Hz, 1H), 4.40 (d, J = 7.3 Hz, 2H),
3.41 (s, 3H), 2.37-2.27 (sep, J = 6.8, 7.2 Hz, 1H), 0.98 (d, J = 6.9 Hz, 6H). >*C NMR (100
MHz, CDClL) & 164.67, 160.45, 157.70, 155.21, 135.04, 134.83, 134.71, 132.88, 130.84,
128.30, 114.80, 49.14, 39.27, 27.60, 20.27.

Dooooo
06-(4-0000000)-8-00000-2(00000000)000([2,3-d]00000-7
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(34) JP 7546603 B2 2024.9.6

(8H)-0 0O (14n)0

oooooo

0006600000000 0O000O00OO00OOOOOOOOOOO

oooooo
06-(2,5-00000000)-8-000-2(00000000)000([2,3-d]00000-7
(8H)-0 O (140)0

oooooo

00O075000000000

'H NMR (400 MHz, CDCl3) & (ppm) 9.02 (s, 1H),

7.83 (s, 1H), 7.46-7.47 (m, 1H), 7.39-7.36 (m, 2H), 3.89 (s, 3H), 3.4 (s, 3H). *C NMR (100
MHz, CDCly) & 164.84, 160.84, 157.46, 155.23, 135.36, 135.00, 134.11, 132.95, 131.89,
131.17, 131.11, 130.64, 114.83, 39.33, 29.40.

oooooao
06-(4-((tert-0 0 00000000)000)0000)-8-000-2(00000)000][
2,3-d]00000-7(8H)-00(13p™)0

oooooao

ODMF(2mL)J 013p(160mg00.53mmo)J 000000000 (109mgd 1.60mmo
NOOODMAP(DODO3mg) 000000000000 DOOODMF(ImL)OOTBDMSCI(1
21mg00.80mmo)0 0 0000000000000 DOO0O0DOOODODOOOOOOD
O0O0OEtOAcO0DO0DNO0DNONONONODNODONDODNODNODODOONONOONOODOOoaO
0000000 (50EtOAC/DCM)0 000D OO0DO0DO13p"(194mg880)0 00000
0oooo0ooo0o

'H NMR (600 MHz, CDCls) & (ppm) 8.64 (s, 1H), 7.66 (s, 1H),
7.57(d, J=8.4 Hz, 2H), 6.89 (d, J = 7.8 Hz, 2H), 3.81 (s, 3H), 2.65 (s, 3H), 0.99 (s, 9H), 0.22
(s, 6H).

Dooooo
06-(4-((tert-0000000000)000)0000)-8-000-2(00000000)
000[2,3-d]00000-7(8H)-00 (14p)O

Dooooo

0DO00e640000000000

'H NMR (600 MHz, CDCl3) & (ppm) 8.96

(s, 1H), 7.80 (s, 1H), 7.60 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 3.85 (s, 3H), 3.39 (s,
3H), 0.98 (s, 9H), 0.21 (s, 6H). *C NMR (150 MHz, CDCl3) § 163.62, 161.99, 157.25, 156.61,
154.28, 136.96, 130.41, 129.87, 127.53, 120.19, 115.76, 39.34, 29.22, 25.74, 18.32.

oooooo
06-(2,6-00000000)-2(00000000)-8(3-(00000000)0000)0
00[2,3-d]00000-7(8H)-00(14q)0

oooooo
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'"H NMR (500 MHz, CDCl3) & (ppm) 9.03 (s,
1H), 8.25 (s, 1H), 7.91 (d, J = 8 Hz, 1H), 7.86 (d, /= 8 Hz, 1H), 7.81 (s, 1H), 7.52 (t, J=7.5
Hz, 1H), 7.46 (d, J= 7.5 Hz, 2H), 7.38-7.33 (m, 1H), 5.79 (s, 2H), 3.39 (s, 3H), 3.09 (s, 3H).

oooooo
06-(2,6-00000000)-2(00000000)-8-(4-(00000000)0000)0
00[2,3-d]00000-7(8H)-00(14r)0

oooooo

0007200000000

'"H NMR (500 MHz, CDCl3) & (ppm) 9.03 (s,
1H), 7.89-7.81 (m, 5H), 7.46 (d, J = 8 Hz, 2H), 7.38-7.35 (m, 1H), 3.37 (s, 3H), 3.01 (s, 3H).

oooooo
06-(4-00000000)-8-000-2«(00000000)000([2,3-d]00000-7(8
H)-O O (14s)0

oooooo

000970 00000000

'H NMR (400 MHz, CDCI3) & (ppm) 8.98 (s, 1H),
7.80 (s, 1H), 7.68 (d, J = 8.8 Hz, 2H), 6.98 (d, / = 8.8 Hz, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 3.42
(s, 3H).

Dooooo
0D4-(2(0000000)0000)0000(15a)0

Dooooo
0CH30H(1OmML)OON,N-0000-2-(4-00000000)000000(490mgd2.0
6mmol)0 00000 O100Pd/C(125mg)0000HL(g) 0000000000000
0400000000000000000000000000000O0015a(412mgd9
60)000000000000000

H NMR (400 MHz, CDCl5)

8 (ppm) 6.75-6.73 (m, 2H), 6.64-6.62 (m, 2H), 3.98 (t, J = 6.4 Hz, 2H), 2.84 (t, J = 6.4 Hz,
2H), 2.63 (q, J = 7.2 Hz, 4H), 1.06 (t, J = 7.2 Hz, 6H). 3C NMR (100 MHz, CDCl3) & 152.11,
140.03, 116.49, 115.68, 66.98, 51.88, 47.82, 11.80.

0ooo
(4-(2<(0000000)0000)0000)I0O0000(16a)0

oooo
DADDODOOODOODODOO0O00O00O015a(100mgd 0.48mmol)0 00 (1mL)O
00000000600 06000000000NaHCO30 0000 OEtOAcOOOD
0000000000000000000000000016a(90mgd 790)000
0000000000000 O00O00O0O0O0O00O00O0OOnO

0ooo

(4-(00000000)0000)00O0000(16b)0

oooo

0000000000000 O0000000O00AODOOO16b00000000S80
0000000000000 O00O00O0O00O000000

Ooooooooooooaoo
Oo0ozooooooZzo
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oooooo
ON-(3-(00000000)0000)000000(16¢)0

oooooo

000000000000 00O0000000000AOOOD16c0000000080
Dooo0O0Ooooon

'H NMR (400 MHz, DMSO-

d6) & (ppm) 10.64 (s, 1H), 8.40 (s, 1H), 8.28 (s, 1H), 7.89-7.86 (m, 1H), 7.67-7.63 (m, 2H),
3.24 (s, 3H). *C NMR (100 MHz, DMSO-d6) & 160.74, 141.95, 139.44, 130.80, 124.15,
122.51, 117.54, 44.08.

Dooooo

O(l6d)0 000

oooooo

04-(3-0000000)00000-1-00000tert-000(15d%)0

Dooooo

0DCM(10mL)O OBocO OO (790mgd 3.62mmol)0 00 O DMAP(60mgOd 0.49mmol
)0OODO0OD0DO00500000000001-(3-0000000)00000(500mg02.41
mmo)JOOOOODOODD200000000000000000000000000O000
0000000000000 O00O000(300EtOAC/0DDOD)IDDCOOODOD15d"
(700mg0940)0 000000000000

'H NMR (400 MHz, CDCls)  (ppm) 7.71-7.66 (m,

2H), 7.38 (t, J = 8.2 Hz, 1H), 7.19-7.17 (m, 1H), 3.59 (1, J = 5.2 Hz, 4H), 3.23 (t, J = 5 Hz,
4H), 1.48 (s, 9H). °C NMR (100 MHz, CDCls) & 154.68, 151.83, 149.31, 129.90, 121.74,
114.33, 110.23, 80.30, 48.59, 28.49.

oooooo
04-(3-0000000)00000-1-00000tert-000(15d)0

oooooo

0CH3OH(15mL)0 0 15d*(700mg0 2.27mmol)0 000000 100 Pd/C(200mg)
O0OH,(g)D0DD0O0D00O0DO0ODOONO0ONONDOONO0ONONDONONO0DONOONONOONoOoo
00000000000 15d(600mg0950)0000000000000000000
Oo0O00O00O00O0oOOoO

oooooo
04-(3-0000000000)00000-1-00000tert-000(16d)0
oooooo
000BOOODODODODODOOOODOOOOOO15d(200mgd0.72mmol)0 000000
0(1.16mL014.4mmol)0 000 O TEA(0.15mLO 1.08mmo) 00000000000
000000000000 0000D000000000000DCMOOO0OOO0OOOO0OO
000000000000 000000000000000000000000000A0(
300EtOACc/000D0)I0O00O0O00O016d(100mg0450)0 00000000000
oooooo

ON-(000D0-2-00)000000(16e)0

oooooo

00O0COO0(0.28mLO7.43mmo)000 000000000 (0.60mLO6.37mmol)
0000000000600 02000000000000000000000000000
0000000000 2mLOTHFOO OO O THR(ImML)O OO OO 15e(200mgd 2.12m
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(37) JP 7546603 B2 2024.9.6

mo)0DOODODODOODODOODODOOODODO200000000000000000000E
tOAc/0 000000000000 ONOONONONOONONDONONONOONOOONDOOoOOOaO
30 MeOH/DCM)J OO ODODODOO16e(173mg0670)0 000000000000
oooooo

ON-(00D0OO0-3-00)000000(16f)0

Dooooo

DO0O0cOO0016f00000O00O075000000000

Dooooo

0D17a0s000000000000

oooooo

0D0170RIPK30000O00000O00O00O017a0s(UH15) 000000000000
180210 00000000000RIPK3IDO00OO0O00O00O00O0O0O0OO0

Dooooo

0 THF(0.5mL)0 0 ODMF(0.5mL)0 0 16a(30mg0d 0.13mmol)0 000000600 Na
H(8mgD 0.33mmol)J 0000000000 O030000000000000000000
00000000000 14a(25mgd0.06mmol)0 00020 0000000000000
0ONaOH(0.5mLO2N) 0000000000000 0O00000O00O0000EtOAcOO
D000O0DO0ONaS04000000000000000000000000O00O00O0
00000 (50MeOH/DCM)00O0O0O0DOOO0O017a(UHLIS 1)0 000000000
00O

Dooooo
06-(2,4-00000000)-2-((4-(2(0000000)0000)0000)000)-8-0
00000[2,3-d]00000-7(8H)-00(17a)UH15_10

Dooooo

0D0074000000000

'H NMR (400 MHz, CDCls) § (ppm) 8.54 (s, 1H),

7.55(d, J = 7.8 Hz, 4H), 7.49 (s, 1H), 7.30 (s, 2H), 6.94 (d, J = 9.2 Hz, 2H), 4.07 (t, J = 6.2
Hz, 2H), 3.75 (s, 3H), 2.89 (t, J = 6.2 Hz, 2H), 2.65 (q, J = 7.2 Hz, 4H), 1.08 (t, J = 7.1 Hz,
6H). 1*C NMR (100 MHz, CDCls) § 162.16, 159.40, 158.60, 155.90, 155.59, 135.75, 134.69,
134.66, 133.75, 132.57, 131.55, 129.68, 127.09, 126.51, 122.05, 114.97, 106.38, 66.92, 51.82,
47.90, 28.62, 11.90. HRMS m/z calculated for CagHy;CLNsO, [M + HJ*: 512.1615; found
512.1626

0095.60 (tr21.560).

Dooooo
06-(2-0000000)-2-((4-(2-(0000000)0000)0000)000)-8-0001
000[2,3-d]00000-7(8H)-00(17b)UH15_20

Dooooo

016a(40mgd0.17mmol)0 0 014b(89mgd0.25mmol)000017b0 00000
Dooooo

0DO0062000000000
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(38) JP 7546603 B2 2024.9.6

'H NMR (400 MHz, CDCl53) & (ppm) 8.53 (s, 1H),

7.55 (d, J = 6.9 Hz, 3H), 7.49-7.44 (m, 1H), 7.38-7.28 (m, 3H), 6.94 (d, J = 8.7 Hz, 2H), 4.07
(t, J = 6.4 Hz, 2H), 3.75 (s, 3H), 2.89 (1, J = 6.2 Hz, 2H), 2.65 (q, J = 7.2 Hz, 4H), 1.08 (t, J =
7.3 Hz, 6H). °C NMR (100 MHz, CDCls) § 162.34, 159.34, 158.47, 155.86, 155.46, 135.49,
135.24, 133.91, 131.74, 129.80, 129.55, 127.79, 126.77, 122.02, 114.95, 106.51, 66.88, 51.83,
47.89, 28.61, 11.90. HRMS m/z calculated for CasHasCIN5Oz [M + HJ*: 478.2004; found
478.2007

0099.150 (tg19.930).

oooooo
O02-((4-(2-(O0DO0O0O0OO)yoboOooo)ybooo)yooOo)-8-O0OO-6-00000ODOOT[2,
3-d]l00000d-7(8H)-00(17c)UH15_30

oooooo

016a(40mgd 0.17mmol)0 0 0 14c(20mgOd 0.06mmol)0 00 O 17cOO0DOOOO
oooooo

oo0e4000000O00ODOO

'H NMR (400 MHz, CDCl3) & (ppm) 8.55 (s, 1H),

7.68-7.63 (m, 3H), 7.56 (d, J = 8.7 Hz, 2H), 7.45-7.33 (m, 3H), 6.94 (td, /= 6.2, 4.1 Hz, 2H),
4.12(t,J=6.2 Hz, 2H), 3.77 (s, 3H), 2.96 (t, J = 6.2 Hz, 2H), 2.73 (q, / = 7.2 Hz, 4H), 1.13 (1,
J =7.1 Hz, 6H). 3*C NMR (100 MHz, CDCl3) & 162.96, 159.06, 158.29, 155.43, 155.21,
136.22, 133.30, 131.90, 129.22, 128.88, 128.34, 128.18, 121.90, 114.97, 107.13, 66.44, 51.70,
47.81, 28.60, 11.51. HRMS m/z calculated for CysHxoNsO2 [M + HJ*: 444.2394; found
444.2397

0099.40 (tg19.750).

Dooooo
02-((4-(2«(0000000)0000)0000)000)-8-000-6-0000000][2,
3-d]00000-7(8H)-00 (17i)UH15_40

Dooooo

016a(30mgd 0.13mmol)0 0 0 14i(40mgd 0.12mmol)0 000 17i0 00000
Dooooo

00054000000000

'H NMR (400 MHz, CDCl3) § (ppm) 8.56 (s, 1H),
7.67 (d, J = 3.6 Hz, 2H), 7.64 (s, 1H), 7.56 (d, J = 9.2 Hz, 2H), 7.46-7.30 (m, 3H), 6.94 (d, J =
8.8 Hz, 2H), 4.50 (q, J = 7.0 Hz, 2H), 4.07 (1, J = 6.2 Hz, 2H), 2.90 (t, J = 6.2 Hz, 2H), 2.66 (q,
J =17.0 Hz, 4H), 1.38 (t, J = 7.1 Hz, 3H), 1.09 (t, J = 7.1 Hz, 6H). HRMS m/z calculated for
CH31NsO; [M + HJ*: 458.2551; found 458.2556

00 95.80 (tg20.500 ).

Dooo0oo
02-((4-(2(0000000)0000)0000)000)-8-(2-00000000)-6-00
00O000([2,3-d]00000-7(8H)-00 (17j)UH15 50
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(39) JP 7546603 B2 2024.9.6

oooooo
016a(30mg00.13mmol)0 00 14j(44mg0 0.13mmo)000017j0 00000
oooooo

00033000000000

'"H NMR (600 MHz, CD30D) & (ppm) 8.70 (s,

1H), 7.88 (s, 1H), 7.68 (d, J = 7.8 Hz, 2H), 7.64 (d, J = 7.8 Hz, 2H), 7.41 (t, /= 7.5 Hz, 2H),
7.35(d, J=17.5 Hz, 1H), 7.01 (d, J = 9Hz, 2H), 4.63 (t, J = 6.3 Hz, 2H), 4.27 (t, J = 4.8 Hz,
2H), 3.89 (t, J = 6.6 Hz, 2H), 3.37-3.34 (m, 2H), 3.13-3.12 (m, 4H), 1.28 (t, J = 7.2 Hz, 6H).
HRMS m/z calculated for Co7H31NsO3 [M + H]*: 474.2500; found 474.2504.

Dooooo
06-(2,6-00000000)-2-((4-(2(0000000)0000)0000)000)-8-(2
-0000000)000([2,3-d]00000-7(8H)-00 (17k)UH15_60

Dooooo

016a(22mgd 0.09mmol)0 0 0 14k(20mgd 0.05mmol)0 00 017k00000 0
Dooooo

0D0061000000000

'"H NMR (400 MHz, CDCl3) & (ppm) 8.56 (s, 1H),

7.56-7.52 (m, 3H), 7.41 (d, J = 8 Hz, 3H), 7.28-7.24 (m, 1H), 6.94 (d, /= 9.2 Hz, 2H), 4.67 (t,
J=6Hz, 2H), 4.07 (t, J = 6.4 Hz, 2H), 3.76 (t, J = 6.2 Hz, 2H), 3.37 (s, 3H), 2.90 (t, J = 6.2
Hz, 2H), 2.66 (q, J = 7.2 Hz, 4H), 1.63 (t, J = 7.2 Hz, 6H). '*C NMR (100 MHz, CDCls) §
161.25, 159.52, 158.79, 155.92, 155.61, 136.66, 135.81, 134.23, 131.56, 129.92, 128.11,
125.75, 122.23, 114.94, 106.44, 69.09, 66.87, 58.95, 51.82, 47.89, 40.44, 11.89. HRMS m/z
calculated for CasH3;CIbNsOs [M + HJ*: 556.1877; found 556.1879

0097.40 (tgr20.760 )0

oooooo
08-000o-6-(2,6-00000000)-2-((4-(2-(0OD0O00COO)DO0DOO)YDOODO)
0oo0gd)yooo[2,3-djo0ggg-7(8H)-00(171)UH15_70

oooooo

016a(16mgd O0.07mmol)0 00 14I1(32mgO 0.07mmol)0 000171000000
oooooo

ooO0oe800D0ODOODOO

'H NMR (400 MHz, CDCl3) & (ppm) 8.54 (s, 1H),

7.53 (s, 1H), 7.44-7.19 (m, 10H), 6.91 (d, J = 9.2 Hz, 2H), 5.60 (s, 2H), 4.08 (t, / = 6.4 Hz,
2H), 2.90 (t, J = 6.2 Hz, 2H), 2.67 (q, J = 7.2 Hz, 4H), 1.09 (t, /= 7.3 Hz, 6H). *C NMR (100
MHz, CDCls) 6 161.44, 159.74, 158.78, 155.87, 155.74, 137.01, 136.72, 135.83, 134.30,
131.30, 129.95, 128.41, 128.22, 128.13, 127.32, 125.88, 123.12, 114.91, 106.45, 66.86, 51.83,
4790, 44.47, 11.87. HRMS m/z calculated for C3:H31ClNsO» [M + H]*™: 588.1928; found
588.1932

0098.40 (tg22.590 )0
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(40) JP 7546603 B2 2024.9.6

oooooo
06-(4-0000000O)-2-((4-(2-(0D0DO0OQDODDODO)YODODOO)yObooo)yboo)-s-oOoOd
0oo0gdf[2,3-d]00000O-7(8H)-00(17d)UH15_80

oooooao

016a(19mgd 0.08mmol)0 00 14d(28mg0 0.08mmol)0 00 O017d00ODO0O0O
oooooo

Oo00o45000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.56 (s, 1H),

7.62-7.60 (m, 3H), 7.54 (d, J = 8.8 Hz, 2H), 7.38 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H),
4.07 (t, J = 6.2 Hz, 2H), 3.75 (s, 3H), 2.89 (t, J = 6.2 Hz, 2H), 2.66 (g, J = 7.2 Hz, 4H), 1.08 (t,
J = 7.3 Hz, 6H). 3C NMR (100 MHz, CDCl3) § 162.73, 159.14, 158.38, 155.46, 155.38,
134.62, 134.05, 133.31, 131.73, 130.15, 128.47, 127.83, 121.96, 114.98, 106.95, 66.64, 51.74,
47.81, 28.60, 11.65. HRMS m/z calculated for CasHasCINsO, [M + HJ*: 478.2004; found
478.2010

0096.50(tr21.330)0O

ocooooo
0O6-(4-(tert-000)00D0DO)-2-((4-(2(UCDO0DO0DOO)yObOoOoOo)yoooo)yoono)-8
-000000([2,3-d]0000O0O-7(8H)-00(17e)UH15_90O

ocooooo

016a(32mgd 0.14mmol)0 00 14e(50mg0 0, 14mmol)D 000 17e00000ODO
ocoo0o0o0o

ooOos8000O0O0OQOOO

'H NMR (400 MHz, CDCl3) & (ppm) 8.54 (s, 1H),

7.63-7.59 (m, 3H), 7.56 (d, J = 8.8 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H),
4.07 (t, J = 6.4 Hz, 2H), 3.76 (s, 3H), 2.89 (t, J = 6.4 Hz, 2H), 2.65 (q, J = 7.2 Hz, 4H), 1.35 (s,
9H), 1.08 (t, J = 7.1 Hz, 6H). 3C NMR (100 MHz, CDCL3) § 163.08, 159.02, 158.15, 155.41,
155.36, 151.19, 133.27, 132.81, 131.82, 129.11, 128.52, 125.34, 121.87, 114.96, 107.18, 66.91,
51.84, 47.91, 34.74, 31.41, 28.59, 11.92. HRMS m/z calculated for CsHyNsOz [M + HJ*:
500.3020; found 500.3028

0099.80 (tr23.440)0

oooooo
06-(2,6-00000000)-2-((4-(2(D00D0O0O0O0)OODO0DO0)yOooOo)yooo)-8-0
0oo0ooooo[2,3-dloooono-7(8H)-00(17m)UH15_100

oooooo

016a(23mgd 0.09mmol)0 00 14m(42mgO0 0.09mmol)0 0O O 17mOOO0OOO
oooooo

ooO0o3e0000000ODOO
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(41) JP 7546603 B2 2024.9.6

'"H NMR (400 MHz, CDCI3) & (ppm) 8.55 (s, 1H),

7.84 (s, 1H), 7.58 (d, J = 9.2 Hz, 2H), 7.50 (s, 1H), 7.40 (d, J = 7.8 Hz, 2H), 7.25 (dd, J = 8.5,
7.6 Hz, 1H), 6.94 (d, J = 9.2 Hz, 2H), 4.29 (d, J = 7.3 Hz, 2H), 4.08 (t, J = 6.2 Hz, 2H), 2.91
(t, J = 6.2 Hz, 2H), 2.67 (q, J = 7.0 Hz, 4H), 2.42-2.32 (sep, J = 6.8, 7.2 Hz, 1H), 1.09 (t, J =
7.1 Hz, 6H), 0.98 (d, J = 6.4 Hz, 6H). >*C NMR (100 MHz, CDCl) & 161.60, 159.35, 158.63,
155.95, 155.43, 136.28, 135.79, 134.45, 131.81, 129.86, 128.08, 125.95, 121.97, 114.85,
106.32, 66.83, 51.82, 48.30, 47.90, 27.43, 20.36, 11.83. HRMS m/z calculated for
C29H33CIaNsO2 [M + H]*: 554.2084; found 554.2085.

Dooooo
06-(2,6-00000000)-8-000-2-((3-(00000000)0000)000)000
[2,3-d]00000-7(8H)-00(17f)UH15_ 110

Dooooo

016c(21mgd 0.11mmol)0 00 14f(20mgd 0.05mmol)0 00 017f0 00000
Dooooo

0D0092000000000

'H NMR (400 MHz, CDCl3) & (ppm) 8.69 (d, J =

14.2 Hz, 2H), 8.23 (s, 1H), 7.83 (d, J = 8 Hz, 1H), 7.66 (d, J = 7.2 Hz, 1H), 7.61-7.55 (m, 2H),
7.41 (8 Hz, 2H), 7.31-7.25 (m, 1H), 3.86 (s, 3H), 3.11 (s, 3H). 13C NMR (100 MHz, CDCl3) §
161.38, 158.67, 158.58, 155.91, 141.45, 140.02, 136.19, 135.69, 134.00, 130.18, 130.15,
128.15, 127.16, 124.08, 121.57, 118.06, 107.33, 44.63, 28.98. HRMS m/z calculated for
CorH16ClN4O3S [M + HI*: 475.0393; found 475.0393.

0098.20 (tg 22.980)0

Dooooo
06-(2,6-00000000)-8-000-2-((4-(00000000)0000)000)000
[2,3-d]00000-7(8H)-00(17f)UH15_120

Dooooo

016b(11mgd 0.05mmol)0 00 14f(10mgd 0.03mmol)IJ 00 017f 000000
Dooooo

0007500000000

"H NMR (400 MHz, CDCl3) 8 (ppm) 8.67 (s,

1H), 7.99-7.91 (m, 4H), 7.78 (s, 1H), 7.79 (s, 1H), 7.42 (d, /= 7.8 Hz, 2H), 7.32-7.28 (m, 1H),
3.83 (s, 3H), 3.09 (s, 3H). *C NMR (100 MHz, CDCl3) § 161.29, 158.52, 158.48, 155.90,
143.77,136.11, 135.66, 134.06, 133.90, 130.21, 128.99, 128.18, 127.55, 119.04, 107.69, 44.90,
28.89. HRMS ni/z calculated for C21Hi6C1aN4O3S [M + HJ*: 475.0393; found 475.0397

0gdo97.60 (tgr22.920)0

oooooo
06-(4-000000ODO)-8-000-2-((3-(DODO0DO0O0ODO)DOOO)ODOoO)ooaOil2z,
3-d]l00000-7(8H)-00(17d")UH15_ 130

oooooo

016¢(29mgd 0.15mmol)0 00 14d(26mg0d 0.07mmol)0 0 0017d" 000000
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(42) JP 7546603 B2 2024.9.6

oooooo
oddel0O00O0ODODODODOO

'"H NMR (400 MHz, DMSO-d6) & (ppm)

10.61 (s, 1H), 8.91 (s, 1H), 8.79 (s, 1H), 8.12 (s, 1H), 7.96 (d, J/ = 8 Hz, 1H), 7.74 (d, /= 8.8
Hz, 2H), 7.67-7.56 (m, 2H), 7.51 (d, J = 8.8 Hz, 2H), 3.71(s, 3H), 3.23 (s, 3H). HRMS m/z
calculated for C21H17CIN4O3S [M + H]*: 441.0783; found 441.0781.

oooooo
06-(4-000000DO)-8-000DO0-2-((3-(0O0O0D0ODODOO)YODOO)YOOO)DOO
[2,3-d]D0O00O0O-7(8H)-00(17n)UH15_140

oooooo

016¢(15mgO0.07mmol)0 00 14n(20mg0 0.05mmol)D 000 17n0O00000O0O
oooooo

oo0o330oooooooan

'"H NMR (400 MHz, CDCl3) 8 (ppm) 8.66 (s,

1H), 8.32 (t, /= 1.8 Hz, 1H), 8.05 (d, /=8.2 Hz, 1H), 7.74 (s, 1H), 7.71-7.56 (m, 5H), 7.41 (d,
J=8.8 Hz, 2H), 4.38 (d, / = 7.2 Hz, 2H), 3.11 (s, 3H), 2.40-2.30 (sep, J = 6.8, 8.4 Hz, 1H),
0.99 (d, J = 6.4 Hz, 6H). HRMS m/z calculated for C24Ha3CIN4O3S [M + HJ*: 483.1252; found
483.1261.

oooooo
06-(2-0000000O0)-8-000-2-((3-(ODO0DO0O0ODO)DODOO)DOoOo)ooaoOil2z,
3-d]00000-7(8H)-00(17b*)UH15_150

oooooo

016¢(34mgd0.17mmol)0 0 014b(50mg00.14mmol)0 00017000000
oooooo

ooov72000000000

'H NMR (500 MHz, CDCl3) & (ppm) 8.71 (s, 1H),

8.65 (s, 1H), 7.79 (d, J = 8 Hz, 2H), 7.65 (t, J = 9 Hz, 2H), 7.58 (t, / = 7.8 Hz, 1H), 7.50-7.47
(m, 1H), 7.38-7.32 (m, 3H), 3.85 (s, 3H), 3.10 (s, 3H). HRMS wm/z calculated for
C21H17CIN4O3S [M + H]*: 441.0783; found 441.0784

0098.10 (tg22.360 )0

oooooo
06-(2,4-0000000DO0)-8-0D00-2-((3-(0000DO0DOO)YODOO)YOOO)DOO
[2,3-d]00000-7(8H)-00(17a")UH15_ 160

oooooo

016c¢c(8mgd 0.04mmol)0 0 014a(12mgd 0.03mmol)0 00 D017a"000000
oooooo

oo0gde300000D0D0ODO0OO
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'H NMR (500 MHz, CDCl3)  (ppm) 8.70 (s,

1H), 8.65 (s, LH), 7.78 (d, J = 6.5 Hz, 2H), 7.67-7.56 (m, 3H), 7.50 (s, 1H), 7.32 (s, 2H), 3.84
(s, 3H), 3.10 (s, 3H). *C NMR (125 MHz, CDCl:) § 161.97, 158.59, 158.56, 155.76, 141.56,
139.89, 135.45, 134.94, 134.64, 133.43, 132.49, 130.20, 129.75, 128.05, 127.18, 123.96,
121.65, 117.99, 107.38, 44.60, 28.97. HRMS m/z calculated for C2;HisCLN4OsS [M + HJ*:

475.0393; found 475.0400

0099.50(tr24.040 )0

oooooo
06-(2,3-00000000O0)-8-000-2-((3-(0000000O0)ODODODO)OoOo)ood
[2,3-d]DODOO0O-7(8H)-00(17g)UH15_170

oooooo

016c¢c(16mgd 0.08mmol)d0 00 149(25mg0d 0.06mmol)D 000 17g0 00000
oooooo

Oo0de8000O0DODODDODOO

'H NMR (600 MHz, DMSO-d6) & (ppm)

10.68 (s, 1H), 8.93 (s, 1H), 8.81 (s, 1H), 8.00 (m, 2H), 7.74 (d, /=7.8 Hz, 1H), 7.67 (t, /= 8.1
Hz, 1H), 7.624 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 7.8 Hz, 1H), 7.44 (d, J = 7.8 Hz, 1H), 3.73 (s,
3H), 3.27 (s, 3H). 3C NMR (150 MHz, DMSO-d6) & 161.41, 159.87, 159.18, 155.60, 141.87,
141.02, 138.53, 136.36, 132.29, 131.90, 131.03, 130.75, 130.39, 128.68, 127.61, 124.39,
120.95, 117.61, 106.87, 44.19, 28.75. HRMS m/z calculated for C21HisCbN4O3S [M + H]™:
475.0393; found 475.0397

0098.50(tr23.500)0O

oooooo
06-(2-000-4-0000000DO)-8-000-2-((3-(000O0DOOO)YODOO)oDOO
)yOoo[2,3-d]00DO0O0DO-7(8H)-00 (17h)UH15_180

oooooo

016¢c(11mgOd 0.05mmol)0 00 14h(20mg0 0.04mmol)D 00O 17h00O00O0O0O
oooooo

ooOoeodlCDOODOODOO

'H NMR (600 MHz, DMSO-d6) & (ppm) 10.67 (s,

1H), 8.94 (s, 1H), 8.81 (s, 1H), 7.67 (t, J = 8.1 Hz, 1H), 7.63-7.60 (m, 2H), 7.53-7.50 (m, 1H),
7.36 (td, J = 8.5, 3 Hz, 1H), 3.73 (s, 3H), 3.27 (s, 3H). *C NMR (150 MHz, DMSO-d6) &
162.95, 161.68, 161.31, 159.77, 159.15, 155.56, 141.87, 141.04, 136.63, 134.58, 134.51,
133.87, 132.53, 130.39, 126.80, 124.37, 120.92, 117.59, 117.19, 117.02, 114.88, 114.73,
106.93, 44.18, 28.75. HRMS m/z calculated for C21H16CIFN4O3S [M + HJ*: 459.0688; found
459.0688

0097.60 (tg22.720)0
oooooo
06-(2,5-00000000)-8-000-2-((3-(00000000)0000)000)000
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(44) JP 7546603 B2 2024.9.6

[2,3-d]D0DO000O-7(8H)-00 (170)UH15_190O

oooooo

016c¢c(6mgd 0.03mmol)0 0 0 140(10mgd 0.026mmol)D 000170000000
oooooo

opoOoe2000b000OODOO

'H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.65 (s,

1H), 8.89 (s, 1H), 8.77 (s, 1H), 7.98-7.95 (m, 2H), 7.65-7.56 (m, 3H), 7.53-7.50 (m, 2H), 3.68
(s, 3H), 3.22 (s, 3H). HRMS m/z calculated for C21HisCLN4OsS [M + H]™: 475.0393; found
475.0390

0097.40 (tg23.760 )0

oooooo
06-(4-0000000ODO)-8-0D00-2-((3-(000D0DO0DOO)YODODOO)YOoOoO)ooo
[2,3-d]D0OD0O0O0O-7(8H)-00(17p)UH15_210

oooooo

016c¢c(22mgd 0.11mmol)0 00 14p(40mg0 0.09mmol)D 000 17p0 00000
oooooo

ooo790000DOOOODOO

'"H NMR (400 MHz, DMSO-d6) & (ppm)

10.52 (s, 1H), 9.62 (s, 1H), 8.86 (s, 1H), 8.78 (s, 1H), 7.94-7.93 (m, 2H), 7.63-7.52 (m, 4H),
6.81 (d, J=8.8 Hz, 2H), 3.69 (s, 3H), 3.21 (s, 3H). HRMS m/z calculated for C2HsN4O4S [M
+ HJ*: 423.1122; found 423.1120.

oooooo
O2-((4-(2-(O00O0O0OO)DODooO)yOooo)yOboOo)-6-(4-0000OD0O0OODODO)-8-0
00000[2,3-d]00000-7(8H)-00(17p")UH15_220

oooooo

016a(20mgld 0.081mmol)0 00 14p(30mgd 0.067mmol)0 00 D017p 00000
O
O
O

goooaod
oded40000D0ODODODOOO

'H NMR (400 MHz, CD;0D) § (ppm) 8.66

(s, 1H), 7.79 (s, 1H), 7.68 (d, J = 9.2 Hz, 2H), 7.50 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 9.2 Hz,
2H), 6.83 (d, J = 8.8 Hz), 4.25 (1, J = 5.2 Hz, 2H), 3.74 (s, 3H), 3.36-3.34 (m, 2H), 3.11 (q, / =
72 Hz, 4H), 1.28 (t, J = 7.4 Hz, 6H). HRMS m/z calculated for CasHoNsOsz [M + HJ*:
460.2343; found 460.2348.

oooooo
06-(2,6-00000000)-2-((4-(2(0000000)0000)0000)000)-8-(3
(00D00O0000)0O000)000[2,3-d]00000-7(8H)-00(17q)UH15_260
oooooo

000840000000 000
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(45) JP 7546603 B2 2024.9.6

'"H NMR (600 MHz, CDC13) & (ppm) 8.58 (s,

1H), 7.99 (s, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.60-7.39 (m, 7H), 7.32-7.26 (m, 2H), 6.94 (d, J =
9 Hz, 2H), 5.68 (s, 2H), 4.10 (t, J = 5.7 Hz, 2H), 2.93-2.91 (m, 5H), 2.68 (q, J = 7.2 Hz, 4H),
1.09 (t, J=7.2 Hz, 6H). HRMS m/z calculated for C33H33C12N504S [M + H]*: 666.1703; found
666.1703

0095.60 (tg21.350)0

Dooooo
06-(2,6-00000000)-2-((4-(2-(0000000)0000)0000)000)-8-(4
(0000O0000)0O000)000[2,3-d]00000-7(8H)-00 (17r)UH15 270
Dooooo

DOoov7odOOOOOOOOO

'H NMR (600 MHz, CDCl5)  (ppm) 8.58 (s,

1H), 7.81 (d, J = 8.4 Hz, 2H), 7.57 (s, 1H), 7.49-7.36 (m, 6H), 7.29-7.26 (m, 2H), 6.92 (d, J =
8.4 Hz, 2H), 5.64 (s, 2H), 4.08 (t, J = 6.3 Hz, 2H), 3.00 (s, 3H), 2.91 (¢, J = 6 Hz, 2H), 2.67 (1,
J=7.2Hz, 4H), 1.09 (t, J = 6.9 Hz, 6H). HRMS m/; calculated for C33H33CLNsO4S [M + H]*:
666.1703; found 666.1716

0095.60 (tr21.240)0

ocoo0o0o0o
06-(4-000000O0O0DO)-8-00D0-2-((3s-(DOoOoooboOoOo)yoooo)yooo)yoodr
2,3-d]00000-7(8H)-O00 (17s)UH15_290

ocooooo

016c(12mgd 0.06mmol)0 00 14s(20mg0 0.05mmol)D 00 017sO000000
ocooooo

ocoOoes0000O0O0OODOO

'H NMR (400 MHz, DMSO-d6) & (ppm) 10.52 (s,

1H), 8.87-8.77 (m, 2H), 7.99-7.94 (m, 2H), 7.66-7.54 (m, 4H), 6.99 (d, J = 8.4 Hz, 2H), 3.79
(s, 3H), 3.70 (s, 3H), 3.21 (s, 3H). HRMS m/z calculated for C2oHaoN4O4S [M + HI*: 437.1278;
found 437.1282.

oooooo
02-((4-(2-(O00O0O0OO)YOOoooO)yhooo)yboOo)-6-(4-0000DO00OODO)-8-00
0000[2,3-d]00000-7(8H)-00(17s")UH15_300

oooooo

016a(8mgl 0.03mmol)0 0 014s(14mgd 0.03mmol)0 00 017s' 000000
oooooo

OoO0e6ed0DOODOODOO
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(46) JP 7546603 B2 2024.9.6

'H NMR (400 MHz, CD;OD) & (ppm) 8.59 (s,

1H), 7.73 (s, 1H), 7.61 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.8 Hz, 2H), 6.94-6.90 (m, 4H), 4.11
(t, J= 5.4 Hz, 2H), 3.80 (s, 3H), 3.68 (s, 3H), 3.04 (t, J = 5.2 Hz, 2H), 2.82 (q, J = 7.2 Hz, 4H),
1.16 (t, J = 7 Hz, 6H). HRMS m/z calculated for C27HzN5O5 [M + HJ*: 474.2500; found
474.2505.

oooooo

OUH15 320000

oooooo
002200000000000000000000000000000000000UHL
5. 3200000000000

oooooo

06-000-4-«(000000)00000000(52)0

oooooo
OTHF(BmML)ODO4,6-00000000000051(100mgd0.45mmol)0 000000
000000000(0.4mL)0000000000000300000000300000
0000000020 000000000000000000000000000000
000000000 (100EtOAc/000D0)00000000052(65mg0670)000
0000000000

'H NMR (400 MHz, CDCl3) 8 (ppm) 8.63 (s, 1H), 8.09 (brs, 1H), 6.51 (s, 1H),
4.31 (q, J= 6.9 Hz, 2H), 2.89 (d, J = 4.8 Hz, 3H), 1.36 (t, J =7 Hz, 3H). 3*C NMR (100 MHz,
CDCls) 6 (ppm) 167.61, 156.82, 155.74, 152.86, 107.04, 104.36, 61.00, 29.21, 14.32.

Dooooo

0(6-000-4-(000000)0000-3-00)00000(53)0

oooooo

O THF(2mL)O 052(100mgd 0.46mmol)0 00 O THF(5mL)0 O LAH(27mgO 0.69m
mo)DODODOODO0OODOOOOODOODO30000000000000000000O00O000
0150 NaOH(2mL) D0 OO0 (M4mL) 00000000000 010000000000Et
OAcO00ODOODODDODOONOODOODDONOONOODOONDOOONOODODOOONOOOOON(2.50
MeOH/DCM)000D0O0O0O0ODOODO53(77mg0960)0 000000000000

'H NMR (400 MHz, CD;0D) & (ppm) 7.73 (s, 1H), 6.51 (s, 1H), 4.91 (s, 2H), 4.49
(s, 2H), 2.84 (s, 3H). '3C NMR (100 MHz, CDCl:) & (ppm) 155.72, 151.09, 145.84, 119.71,
102.79, 59.01, 28.13.

oooooo

06-000-4-(000000)000000000(54)0

oooooo

0DCM(10mL)0 O 53(495mg0 2.86mmol)0 00 0 MnO2(1496mgd 17.20mmol)0
000000000000 00O00D000000000000000000DCMOOOO
000000000000 0000000000(20MeOH/DCM)O OO OO DO OO 54(
453mg0 930)0 000000000000

'"H NMR (400 MHz, CDCl3) 6 (ppm) 9.70 (s, 1H), 8.43 (brs, 1H), 8.16 (s, 1H), 6.43 (s, 1H),
2.83(d, J=5.6 Hz, 3H).
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(47) JP 7546603 B2 2024.9.6

Dooooo
07-000-3-(2-0000000)-1-000-1,6-000000-2(1H)-00(56)0
Dooooo

0000ODMA(4mL)0 0 54(300mg0 1.75mmol)02-(2-0000000)0000055
(325mg0 1.75mmol)0 00000 O0KF/AI»,03(1800mgO40wtd])0 0000000
0D000020000000000000000000000000O0000000O0O00D
CMOOOOODOODODOOOODOODOOOOOODOOOOOOODOOOOOOO(200EtO
Ac/0000)000000O0056(400mg0750)0 000000000000

'H NMR (400
MHz, CDCls) & (ppm) 8.54 (s, 1H), 7.72 (s, 1H), 7.44-7.39 (m, 1H), 7.34-7.26 (m, 4H), 3.65
(s, 3H).

oooooo
03-(2-0000000)-1-000-7-((3-(0ODO0O0O0OOO)DOOO)DOO)-1,6-00
O000-2(1H)-00(57)UH15_320

oooooo

0000oo0oooooooDo56(30mgd0.09mmol)015¢(20mgd 0.11mmol)d Pda(db
a)3(9mgd 0.009mmol)0 XPhos Pd G1(9mgO 0.02mmol)0 00 OO0 0OODOtert-00
0o0gd(28mgdo.29mmol)0 0000 000O01000000000O00O0OOODODODO (1.
S5mL)000000OO0O0ODOO0OS000000000000O080000D0DOOODODOOO
oo0o0oodoooO0oO0oooDO0ooooDOO0oo0DOoooODODU0oOoooOoDoDoooooDoooooOOo
Oo000oooo0O((20 MeOH/DCM)DO OO ODOODOOOS57(UH15_32)(20mg0470)0
Oo00o0oooooDOoooo

'H NMR (400 MHz, CDCl3)

o (ppm) 8.48 (s, 1H), 8.11 (t, J = 1.8 Hz, 1H), 7.87 (d, J = 8 Hz, 1H), 7.66 (s, 1H), 7.61-7.53
(m, 2H), 7.47-7.29 (m, 5H), 3.65 (s, 3H), 3.11 (s, 3H). *C NMR (100 MHz, CDCl3) & (ppm)
161.45, 155.87, 149.98, 146.87, 141.54, 141.35, 136.97, 135.49, 133.89, 131.62, 130.52,
129.76, 129.58, 128.54, 126.80, 124.41, 120.82, 117.83, 111.72, 91.85, 44.61, 29.71. HRMS
m/z calculated for C2pHi1sCIN303S [M + HJ*: 440.0830; found 440.0837.

Dooooo

OUH15 33000

oooooo
002300000000000000000000000000000000000UH1
5 3300000000000

Dooooo
04-(3-((6-(2-0000000)-8-000-7-000-7,8-0000000([2,3-d]0000
0D-2-00)000)0000)00000-1-00000tert-000(58)0

Dooooo

014b(62mg0 0.17mmol)0 00 16d(54mg0 0.17mmol)0 00058000000
Dooooo

DOoo7o0O0O0OOOOOOO
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(48) JP 7546603 B2 2024.9.6

'H NMR (400 MHz, CDCls) & (ppm) 8.57 (s,

1H), 7.58 (s, 2H), 7.49-7.46 (m, 1H), 7.42-7.41 (m, 1H), 7.37-7.27 (m, 4H), 7.14 (d, J = 8.4
Hz, 1H), 6.69 (d, J = 8 Hz, 1H), 3.79 (s, 3H), 3.59 (t, J = 5 Hz, 4H), 3.19 (1, J = 4.8 Hz, 4H),
1.48 (s, 9H). 13C NMR (100 MHz, CDCl:) & (ppm) 162.26, 159.03, 158.42, 155.77, 154.84,
152.11, 139.65, 135.42, 135.14, 133.89, 131.70, 129.83, 129.76, 129.63, 128.25, 126.80,

111.89, 111.71, 107.97, 106.77, 80.12, 49.41, 28.70, 28.53.

Dooooo
06-(2-0000000)-8-000-2-((3-(00000-1-00)0000)000)000[2,
3-d]00000-7(8H)-00 (59)UH15_330

Dooooo

058(67mgd 0.12mmol)0 DCM(4.5mL)0 00000 TFA(0.5mL) 000000000
0D000002000000000000000000000000000000000
000 (40MeOH/DCM)D0OO0O0O0DOOO0O0O0OS59(UHL5 33)(55mgd 960)0 00
00000000000

'H NMR (600

MHz, DMSO-d6) & (ppm) 8.76 (s, 1H), 7.80 (s, 1H), 7.50-7.48 (m, 2H), 7.40-7.34 (m, 3H),
7.24-7.21 (m, 2H), 6.70 (d, J = 7.2 Hz, 1H), 3.61 (s, 3H), 3.32 (t, /= 4.8 Hz, 4H), 3.21 (t, J =
5.2 Hz, 4H). HRMS m/z calculated for CosHo3sCINgO [M + H]*: 447.1695; found 447.1697.

Dooooo
06-(2-0000000)-8-000-2(0000-3-00000)0000([2,3-d]J00000-
7(8H)-0 0 (UH15_34)0

Dooooo

014b(15mgd 0.05mmol)0 00 16f(6mgd 0.05mmol)0 000 UH15 3400000
0

Dooooo

0DO0067000000000

'H NMR (600 MHz, CDCl3) & (ppm) 8.87 (s, 1H),

8.61 (s, 1H), 8.37 (d, J = 4.8 Hz, 1H), 8.23 (d, J = 7.8 Hz, 1H), 7.73 (brs, 1H), 7.61 (s, 1H),
7.48-7.47 (m, 1H), 7.36-7.32 (m, 4H), 3.79 (s, 3H). *C NMR (150 MHz, CDCL) & (ppm)
162.15, 158.88, 158.42, 155.79, 144.45, 141.55, 135.64, 135.23, 134.97, 133.84, 131.64,
129.84, 129.72, 129.00, 126.80, 126.56, 123.66, 107.33, 28.79. HRMS m/z calculated for
C1oH14CINSO [M + HJ*: 364.0960; found 364.0960.

oooooo
06-(2-0000000)-8-000-2(0000-2-00000)000([2,3-dl00000-
7(8H)-0 O (UH15_35)0

oooooo

014b(20mg0 0.06mmol)0 0 0 16e(8mg0 0.06mmol)0 00 0 UH15 3500000
O

oooooo

0D00620000000000
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(49) JP 7546603 B2 2024.9.6

'H NMR (600 MHz, DMSO-d6) § (ppm)

10.40 (s, 1H), 8.88 (s, 1H), 8.35-8.32 (m, 2H), 7.91 (s, 1H), 7.84 (t, J = 7.6 Hz, 1H), 7.54 (d, J
= 7.8 Hz, 1H), 7.44-7.40 (m, 3H), 7.07 (t, J = 6.3 Hz, 1H), 3.67 (s, 3H). HRMS /7 calculated
for Ci9H1a CIN5O [M + HJ*: 364.0960; found 364.0960.

oooooan

UH15PNOOOOOOO

goodado
gbooboobogobz24A00000000DO0OO0DOODOODOODOOOLO
gooz24s000000000000O0O0O0DO0OOODODODDODOOOOOOOOOOOO
gooooooooboboz2s000000o0o0oo0oooobOoo0o0o0o0ooooooooan
g

oooooo
000

-000-N-(4-(2(0000000)0000)0000)00000-2-000(19a)0
oooo

-000-2-00000000(18)(200mg0 0.82mmol)d 15a(207mgd 0.98mmol)
00000000-2-000@mL)000000000010000200000000
000000000000 0000000000000000000000000000
00 (50MeOH/DCM)0 000000 D019(203mg0610)0 000000000000

'H NMR (600 MHz, CDCL) §

(ppm) 8.94 (s, 1H), 7.81 (d, J = 1.7 Hz, 1H), 7.74 (dd, J = 9.3, 2.4 Hz, 1H), 7.65 (d, J = 8.9 Hz,
2H), 7.61 (s, 1H), 7.54 (d, J = 8.9 Hz, 1H), 6.94-6.90 (m, 2H), 4.08 (t, J = 6.2 Hz, 2H), 2.91 (t,
J=6.2Hz, 2H), 2.68 (q, J = 7.3 Hz, 4H), 1.09 (¢, J = 7.2 Hz, 6H). 3C NMR (150 MHz, CDCl5)
& (ppm) 160.88, 157.30, 154.94, 150.50, 137.65, 132.51, 129.53, 128.04, 121.69, 121.40,
116.08, 114.98, 66.63, 51.74, 47.77, 11.68.

OooooooooogoQgdg
O o OooOooooao
O

oooooo
06-(2-0000000)-N-(4-(2-(OODDOODOO0OO)yoOoOo)yoooo)yoboooOo-2-0
O0OUH15PN1O

oooooo
06-000-N-(4-(2-(000D0DDDO)OODODO)OOOO)hOoDODOO-2-000(19a)(30
mgOd 0.07mmol)0(2-0000000)0 000 ((20a)(17mg00.12mmol)0 00O Pd(PP
h3)4(8.5mgOd 0.007mmol)0 00 0000O(rb) D0 000D0O0ODODO1I000000D0000
OO0OODMF(ImL)OCH3CN(2mL) OO OO OOODODOODODDODODOODODOO100000
000000000 1M NagCOgz(150p DODOODOOODO9O0O0OS000000DO0O0O0O
0000oooo0oooooDoDoo0o0000ooooooDoDoDoDO0oO00DO0OdOgEtOACOOOO
000000 o0ooO0O0ooODoD0oo0oooDOD0oo0Do0oooDoODo0DOoooODoDoDooooDoooooao
0(50 MeOH/DCM)0 00 O0O0OODDOUHLI5PN1I(23mgO700)000000oooan
ooo
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(50) JP 7546603 B2 2024.9.6

'H NMR

(600 MHz, CDCl3) & (ppm) 9.08 (s, 1H), 7.84 (dd, J = 8.6, 1.7 Hz, 1H), 7.77-7.70 (m, 4H),
7.49 (d, J = 8.4 Hz, 1H), 7.46 (s, LH), 7.41 (dd, J = 7.2, 1.7 Hz, 1H), 7.37-7.31 (m, 2H), 6.94
(d, J=9 Hz, 2H), 4.11 (t, J = 6.2 Hz, 2H), 2.94 (1, J = 6.2 Hz, 2H), 2.71 (q, J = 7.1 Hz, 4H),
1.11 (t, J="7.2 Hz, 6H). *C NMR (150 MHz, CDCL3) & (ppm) 162.11, 157.40, 154.76, 151.18,
139.41, 136.17, 134.63, 132.86, 132.69, 131.49, 130.21, 129.01, 127.97, 127.16, 125.77,
121.27, 120.45, 115.01, 66.56, 51.73, 47.78, 11.63.

Dooooo
06-000-N-(3(00000000)0000)00000-2-000(19¢)0
Dooooo

06-000-2-00000000(18)(100mgd 0.41mmol)0 (15¢)(85mgd 0.49mmol
)00O0O00O00O000-2-000(@mL)000CO00O0O00O0010000200000000
0000000000000 0D0D00O0000ODO0DON0ONOoDONDONoooooooon
00 (20 MeOH/DCM)D OO0 O0O0ODO0O019¢(150mgd970)0 00000000000
00

'H NMR (600 MHz, DMSO-d6) & (ppm) 10.46 (s, 1H), 9.37
(s, 1H), 8.71 (s, 1H), 8.25-8.22 (m, 2H), 7.97 (d, J = 8.1 Hz, 1H), 7.65-7.60 (m, 2H), 7.55-7.54
(m, 1H), 3.23 (s, 3H).

Dooooo
06-(2-0000000)-N(3(00000000)0000)I0000-2-000(UHL5
PN2)O

Dooooo
06-000-N(3(00000000)0000)00000-2-000(19¢)(50mgd0.08
mmo)JOO(2-0000000)0000 (20a)(31mg00.12mmol)00 00 UH15PN2
(31mg0 950)0 00000000000 000

'H NMR (400 MHz, CDCls) § (ppm) 9.19 (s, 1H),

8.63 (s, 1H), 8.11 (d, J = 7.2 Hz, 1H), 7.92-7.89 (m, 1H), 7.85-7.83 (m, 3H), 7.64-7.51 (m,
3H), 7.44-7.34 (m, 3H), 3.13 (s, 3H) 13C NMR (100 MHz, CDCL) § (ppm) 162.34, 156.51,
150.59, 141.27, 140.87, 139.17, 136.59, 135.81, 132.67, 131.49, 130.26, 130.10, 129.23,
127.99, 127.25, 126.21, 123.62, 120.93, 120.74, 117.34, 44.58

oooooo
04-(2-((3(00000000)0000)000)00000-6-00)00000(UHL5P
N3)O

oooooo

019¢(30mgd 0.08mmol)0 00 (4-000000000)0000(20¢)(17mgd0.12
mmol)0 O 0 0UH15PN3(22mgl0 710)0 0000000000000 0
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(51) JP 7546603 B2 2024.9.6

'H NMR (400 MHz,

DMSO-d6) & (ppm) 10.33 (s, 1H), 9.66 (s, 1H), 9.38 (s, 1H), 8.72 (t, J = 2 Hz, 1H), 8.23 (d, J
= 8.2 Hz, 1H), 8.15-8.12 (m, 2H), 7.71 (d, J = 8.4 Hz, 1H), 7.63-7.58 (m, 3H), 7.52-7.49 (m,
1H), 6.89 (d, J = 8.8 Hz, 2H), 3.22 (s, 3H).

ocooooo
ON-(3(ODODDOO0O0OC0DO)§OO0UoD)-6-(O00D-2-00)00000-2-000(UH15P
N5)0O

oooooo
OoOz2e000000000D000O0CDOOOODOOOODODOOODODODOOUHLI5PNS
Oo0oo0O0O0oooDO000

ocooooo
O6-000-N-(3-(DO0D00O0O0CD)YDOOOO)YWOOODO-2-000(19c¢c)(20mgd 0.05
mmol) DD OODO-2-000000(20e)(22mg00.10mmol)0 Pd(dppf)Cl2(4mgd 0.0
O5mmol)0 CuBr(12mgd 0.05mmol)0 0 0 Cs2C0O3(69mgl 0.21mmol)0 00000
coooooooOoO0olo0bOOOOODOOOODMEZmML)ODDODOOOCODOOODOD?
ojdoOOO0DOOoOODODOO0ODODOO1000D016000D0ODUODODOODODOOO
OCo0oO0O0ooOO0O0O0O0oO0ODO0O0oO0oo0DOO0O0O0OO0EtCACODODDOOOODOOODODOO
oco0O00ooo0ob0O0O00obODOO0O0O0ooODbOO0O0O0oo0oObOO0O0OO0O0ODO(2.50Me0OH/DEM)O
OO0OO0OO0O0OO0O0ODOUH1I5PNS(A5mgOd600) 0000000000 DOOO0O

'H NMR (600

MHz, DMSO-d6) & (ppm) 10.42 (s, 1H), 9.47 (s, 1H), 8.73-8.71 (m, 3H), 8.61 (d, J = 8.1 Hz,
1H), 8.25 (d, J = 8.4 Hz, 1H), 8.10 (d, J = 8.4 Hz, 1H), 7.96-7.93 (m, 1H), 7.77 (d, J = 9 Hz,
1H), 7.61 (t, J = 7.8 Hz, 1H), 7.53 (d, J = 7.2 Hz, 1H), 7.40-7.38 (m, 1H), 3.23 (s, 3H).

oooooo
ON-(3(DO0DD0O0DO0O0DO)YOOooD)-6-(0D0DO-3-00)00000O-2-000(UH15P
N6)O

oooooo

019c¢c(30mgd 0.08mmol)D 00O OCDOO-3-000000((20d)(15mgO0.22mmol)
OO0O0OO0OUH15PN6(15mgO 500 )00 00000 ooOoooooOoan

1H NMR (600 MHz,

DMSO-d6) & (ppm) 10. 42 (s, 1H), 9.43 (s, LH), 9.03 (s, 1H), 8.72 (s, 1H), 8.60 (d, J = 4.8 Hz,
1H), 8.37 (s, 1H), 8.27-8.25 (m, 2H), 8.22-8.20 (m, 1H), 7.79 (d, J =9 Hz, 1H), 7.61 (t, J = 7.8
Hz, 1H), 7.55-7.52 (m, 2H), 3.23 (s, 3H).

Dooooo

OUH15 250000

Dooooo
00270000000000000000000000000000000O0O0UHL15_25
00000000000

Dooooo
04-(3-((3-(2-0000000)-1-000-2-000-1,2-0000-1,6-000000-7-
00)000)000O0)00000-1-00000tert-000(60)0

10

20

30

40

50



(52) JP 7546603 B2 2024.9.6

Dooooo

0000000000 0056(20mgd 0.065mmol)0 15d(22mgd 0.078mmol)d Pda(
dba)3(6mg0 0.006mmol)0 000000 (8mg00.013mmol)IJ 00000000 (43
mgd0.13mmol)J 00000000100 000000000000000(1.5m)00
00000000S000000000000000800000000000000000
000000000000 O0O0DO0ONaS04000000000000000O00O000
0000000000000 00(1.50MeOH/DCM)0 0000000 O60(20mg0 57
0D)000O0D0O00O00O0O0O0O00

Dooooo
03-(2-0000000)-1-000-7-((3(00000-1-00)0000)000)-1,6-00
0000-2(1H)-00(61)UH15 250

Dooooo

060(20mgd 0.036mmol)0DCM(2mL) 000000 TFA(0.2mL)D 00000000
0D0000020000000000000000000000000000000000
000(70MeOH/DCM)O0OO0OOODODOOO0ODO61(UHLIS _25)(12mg0 750)0 00
00000000000

'H NMR (600

MHz, CD;0D) & (ppm) 8.47 (s, 1H), 7.76 (s, 1H), 7.48-7.47 (m, 1H), 7.37-7.36 (m, 3H), 7.31
(t,J=2Hz, 1H), 7.23 (t, ] = 7.8 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 6.72-6.70 (m, 2H), 3.61 (s,
3H), 3.33 (1, ] = 4.8 Hz, 4H), 3.23 (t, J = 4.8 Hz, 4H).

Doooo

UH15 360000

ooooo
02800000000000000000000000000000000UH15_36
0000000000

ooooo

4(5-0000000-3-00)00000-1-00000tert-000(69)0

Doooo

000000000000 Pda(dba)3(125mgd0.13mmol)J 000000 (155mgOd 0.
26mmo)J 00000000 (740mgO05.36mmo)0 00000000100 000000
D00OO0OODMF4AmLOOODOOODODOOODOOS000000000000000067(5
00mgd 2.68mmol)0 00 68(545mgd 2.68mmol)0 000000240 0000000
000000000000 000O000000000NaRS04000000000000
0000000000000 O00O00000O00O0(150EtOAc/DCM)0 0000000
069(250mg0300)0 0000000000000

'H NMR (600 MHz, DMSO-ds) & (ppm) 8.72 (s, 1H), 8.69 (s, 1H), 7.94 (s, 1H), 3.46 (t,
J=5Hz, 4H), 3.35 (t, J = 5H, 4H), 1.41 (s, 9H).

Dooooo
04-(5-0000000-3-00)00000-1-00000tert-000(70)0
Dooooo

0 CH30H(15mL)0 0 69(250mgd 0.81mmol)J 000100 Pd/C(50mg)0 00000
DO00O0O0OHL(g)(100)00400000000000000000000000O0
000O0070(220mg0970)0 0000000000000 0O00O0O0O0O0D0O00O00
000

Dooooo
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04-(5-((3-(2-00ooooo)-1-0o00-2-000-1,2-0000-1,6-000000-7-
O0)yoo)oooo-3-00)00000-1-00000tert-000(72)0

oooooo

000o0oooo0oooo0oDo0ooO056(42mgd 0.13mmol)070(39mgd 0.13mmol)0 Pdo(dba)
3(13mg0 0.013mmol) 0000000 (16mgO0.027mmol) 000 O0O0OODO0O((90mM
ghDo0.27mmol) 000 00D0O0OD1I000000DO0OO0OOOCDOOODOODOGBmMNOODOO
0o0oooogs0oo0ooDoDOoO000oO0oU0OoOooo8oDoDooDooDooooOooooooan
00000000000 000ONazSO400000DO0OOO0ODOODODODODODOODOO
0000oooooooooo(2.50Me0OH/DCM)00000O0DODODODO71(26mg0 350)
oooooooooooooo

oooooo
03-(2-00o0000oo)-2-00pQ-7-((5-(bbooobo-1-00)oo0DO0O-3-00)000)-1
,6-000000-2(1H)-00(72)UH15_360

oooooo

071(20mg0 0.036mmol)0DCM(2mL) 00000 0OTFA(O.2mL) DO O OOODOOO
0000002000 00000000000000DD0DODOO0O0OHPLC(0.10TFAOO
0950 Hp,O/CH3CNOO.10 TFAO OO 950 CH3CN/H,0)0 0000 ODODO72(UH15_
36)(12mgO0O 750)0 0000000 0OCOOOOO

'H NMR (600 MHz, CD;0OD) & (ppm) 9.00 (s, 1H), 8.65 (s,

1H), 8.17-8.10 (m, 2H), 7.87 (s, 1H), 7.51-7.38 (m, 4H), 6.87 (s, 1H), 3.69 (s, 3H), 3.67 (t, J =
5 Hz, 4H), 3.43 (t, J = 5 Hz, 4H). 3C NMR (150 MHz, CD;OD) & (ppm) 161.59, 155.45,
149.42, 148.33, 146.44, 141.68, 137.33, 135.63, 133.69, 131.41, 129.49, 129.33, 129.23,
126.68, 122.48, 121.75, 116.21, 112.27, 93.67, 44.35, 42.71, 28.69.

oooooo

034(UH15_20)0 00O

oooooo

00290 000000000000 ODOO0OOODOODOODODOOOOOOOUHLI5_20
ooooooooooo

oooooo
0e6-000d-8-00gd-2-(00O0oOo)ypooO[2,3-d]0O0ODODO-7(8H)-00(31)0O
oooooo

O07(20mgO0 0.112mmol)d0 NaH(8mgOd 0.33mmol)0 00 O00O0OTHFR(L.5mL)0 00O
0o0ooil10000000000000OOTHF(O.5mML)OO2-000-2-(0D000C0O0OO0O
O0)YDOoooOo30(42mg0Oo0.16mmol)0 0000000 OODOO2.5000000000
0000000000000 00000D000O0EtOCACcOODDO0DOODODODOODODOO
0o0o0ooooooooDoDoo0o00o00OooooooDoDoDDoDOoOO0D(300EtOAC/ODDOO
)yOOooooDOooooo31(1omgh420) 000000 ooOoOoOooOO

'H NMR (600 MHz, CDCls) § (ppm) 8.59 (s, 1H),
7.82 (s, 1H), 3.80 (s, 3H), 2.62 (s, 3H). 3C NMR (600 MHz, CDCL3) § (ppm) 173.60, 159.29,
155.69, 153.30, 132.58, 126.69, 108.98, 29.23, 14.57.

oooooo
06-(2-000-4-0000000)-8-000D0-2(C0ODOO0O)oDDOO[2,3-d]ooO0OO-7¢(
8H)-0 O (32)0

oooooo
031(24mg00.11mmol)0(2-000-4-0000000O0)0D00O0O(28mg0d 0.16mmol)
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000Pd(PPh3)a(13mg00.011mmo)0 000000 (rb)D0 000000000010
DO00O0O0O0O0O0ODMF(ImL)OODOCH3CN(2mL) 0000000000000 O0O000O
01000000000000001M NaC03(23mgd 0.21mmol)(220p L)D OO OO
0090005000000 0000000000O0000O0O0O0O00O00O0O0D0ODOn
D000DO0OO0OOO0OOEtOAcOD0ODODNODONDONOONODONDONO0NONOONONDOoooan
000000000000 O0O0O0O00(100EtOAC/DCM)00 DO DOO0O0O32(20mg
0570)0000000000000

'H NMR (400 MHz, CDCl:) & (ppm) 8.64 (s, 1H), 7.64 (s,

1H), 7.31-7.23 (m, 2H), 7.14 (d, J = 7.6 Hz, 1H), 3.82 (s, 3H), 2.66 (s, 3H), 2.38 (s, 3H). °C
NMR (400 MHz, CDCL) § (ppm) 173.28, 161.96, 156.34, 154.34, 140.33, 134.85, 133.32,
131.64, 131.19, 130.38, 127.67, 109.44, 28.55, 21.15, 14.61.

oooooo
06-(2-000-4-0000000)-8-000-2(00000000)000([2,3-d]000
00-7(8H)-00(33)0

oooooo

000680000000 O0

'H NMR (400 MHz, CDCl3) & (ppm) 8.99 (s, 1H),

7.80 (s, 1H), 7.34 (s, 1H), 7.27-7.24 (m, 1H), 7.17 (d, J = 8.4 Hz, 1H), 3.89 (s, 3H), 3.44 (s,
3H), 2.41 (s, 3H). >C NMR (400 MHz, CDCL:) & (ppm) 164.45, 161.33, 157.07, 155.10,
141.20, 136.58, 133.58, 133.10, 130.92, 130.60, 130.56, 127.83, 115.12, 39.35, 29.34, 21.22.

oooooo
06-(2-000-4-0000000)-8-000-2-((3(00000000)0000)000)
000[2,3-d]00000-7(8H)-00 (34)UH15_200

oooooo

D0O075000000000

'"H NMR (400 MHz, DMSO-d6) & (ppm) 10.60 (s,

1H), 8.88 (s, 1H), 8.76 (s, 1H), 7.96 (d, J = 8.8 Hz, 1H), 7.87 (s, 1H), 7.64-7.56 (m, 2H), 7.38
(s, 1H), 7.28 (d, J=8 Hz, 1H), 7.21 (d, J=7.7 Hz, 1H), 3.68 (s, 3H), 3.22 (s, 3H), 2.35 (s, 3H).
HRMS m/z calculated for CH9CIN4O3S [M + H]*: 455.0939; found 455.0944

0099.60 (tg23.510)0

Dooooo

OUH15-380000

Dooooo
003000000000000000000000000000000000UHL15_20
0000000000 00300000000000000(a)TBSCIDOOOOOOOODM
APODMFOOOODOOO400 08300 (b)KF/AI,030DMAO DO D20006700 (c¢)
Pdo(dba)s0 000000 OCS,C0301,4-0000008000160004700
Dooooo

02-(3-((tert-0000000000)000)0000)I0O00O0(2)0

Dooooo

000ODMF(3mL)D O 1(250mg0 1.504mmol)J 000000 ODMAP(15mg)0 O
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D000000(295mg0d1.953mmol)0 00000 00TBSCI(255mg0 3.75mmol)0d
0000000000000 OODODOOODD40000000000000000000
DO0O0(lomL)000O0CO0O0O0O00O0CO0OO0ODO0O0(20mL)0000000000000
000000000000 O0O0O0O00ONaRS0,0000000000000000O000
0000000000000 0DO0D0O(@OODDoNs000000)000O000N0O
2(353mg0830)0 00000000000

'H NMR (600

MHz, CDCl): 8 7.17 (t, J=7.8 Hz, 1H), 6.86 (d, /= 7.8 Hz, 1H), 6.78 (s, 1H), 6.74 (d, /= 7.8
Hz, 1H), 3.69 (s, 3H), 3.57 (s, 2H), 0.98 (s, 9H), 0.19 (s, 6H); *C NMR (150 MHz, CDCl3): &
171.88, 155.70, 135.25, 129.39, 122.14, 121.05, 118.73, 51.98, 41.06, 25.63, 18.14, -4.48.

oooo
-jo0o0-3-(3-0opooooopoO0)-1-000-1,6-000000-2(1H)-00 (4)0
oooo

OODMA(BmL)D O 2(190mg0d 0.677mmol)0 0 0 3(115mgd 0.674mmol)0d 0
KF/Al>03(1.149)0 0000000000 D0ODOO0O0OO20000000000000
0000o0o0o0ooDoDoooo000oooooooDoDoDooDoDoOo(GomL)yDDDOOO
0000000000000 D0D0000D0D0DO0OO00O0NazSO4,000D00O0O0DODOOO
0000000000000 O0000ooooooo(CHCloOOOS5000000)0O
000004 (130mgd670) 0000000 O0OO0OOOOO

'H NMR (600 MHz, DMSO-de): & 9.53
(s, TH), 8.78 (s, 1H), 8.16 (s, 1H), 7.64 (s, 1H), 7.24 (t, J = 7.8 Hz, 1H), 7.13 (s, 1H), 7.09 (d,
J=7.8Hz, 1H), 6.81 (d, J = 7.8 Hz, 1H), 3.64 (s, 3H).

Ooooooooodg
OOooooooN>»d

oooooo
03-(3-000000000)-1-000-7-((3-(4-00000000-1-00)0000)0
00)-1,6-000000-2(1H)-00 (60UH15-38)0

oooooo

000000 (2mL)0 0 4(30mgd 0.104mmol)03-(4-00000000-1-00)000
0(5020mg0d0.104mmo)0 000000 (12mgd 0.021mmol)0CS2C03(68mgd 0
.208mmol)0 000 010mol0 OPda(dba)s0 000000000 0Ar0O0015000
DoO00s800D16000000000000000O00OO0O0OO00OOOOOOOOOO
0000000 ((BmLO0ODO0OO0O0O0OO0O0O(3x10mL)0O0O0O0O00O0O0O0O00O0O0OO0ON
000000000 O00O0O0O00ONaS04000000000000000O000O0000O
000000000000 00O00(CH2Cl,0005000000)0000000000
06(22mg0470)0 000000000000

'H NMR (600 MHz, CDCl:): § 8.48 (s, 1H), 7.73 (s, 1H), 7.28 —

7.23 (m, 2H), 7.12 (t, J = 8.1 Hz, 2H), 6.90 (t, J = 2.4 Hz, 1H), 6.80 (d, J = 8.4 Hz, 2H), 6.75-
6.73 (dd, J = 8.4 Hz, 1.8 Hz, 1H), 6.67 (s, 1H), 3.50 (s, 3H), 3.25 (t, J = 4.8 Hz, 4H), 2.64 (1, J
= 4.8 Hz, 4H), 2.39 (s, 3H); 3C NMR (150 MHz, CDCls): § 162.04, 156.85, 156.38, 152.31,
150.29, 146.41, 140.23, 137.69, 135.08, 130.16, 129.41, 128.37, 120.14, 116.05, 115.38,
112.72, 112.16, 111.23, 108.86, 88.95, 54.82, 48.54, 45.88, 29.51.

goooaoan
gooz200000000
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ooo
Uoooi1000000uH1IS00000000000C0CCORIPK3OOOORIPK3OO
OOOLPS/IDNOOOOORAW264.700000000C0O0OTNF/IDNODDOHelaO O
OCoO0OO0O0o0O0O0OO000O0DOO0O0000Ob0O00OD0O0ODO0O0OO0O0ORIPK3OO(NanoBRETO
ooOo)yoooooRrRIPKIOOODODODODDDODOOO@OOOOOODODDOODODDOO)YOO
OO00OICso/LDso0 00000 0OOC0ODO0OOADPGIlo(DOOOCOCDOO)OCellTiter-Glo
(0D 00)OOOONanoBRET(ODODOD)DOODODDODODDOOODODDODOODOODGSK'8720
020140 OMandalOODOOOOODOOO

000000
0000
HEKERE
RIPK3®) FHOR—LZHB0 <545 .
fE i RIPK3®) Bl
#a
RIPK3 | Hela-RIPK3 | RAW264.7 | NanoBRET | Hela-RIPK3 | RAW264.7
BonHEg A= il 7ytA il A=
UH15-X IC50, uM | I1C50,uM | IC50, uM | 1C50, uM | LD50, uM | LD50, pM
7 0.30 NT 0.18 NT NT 52
6 0.02 0.09 0.06 0.02 76 25
10 0.08 NT 0.54 NT NT 25
18 0.11 175 0.78 0.22 >10 >10
20 0.28 9.4 3.44 0.95 >10 >10
37 0.05 0.06 0.25 0.08 >10 >10
38 0.01 NT 0.02 0.02 NT >10
GSK'872 0.05 321 1.29 0.02 w10

NT - 0000

*oooooo

goooogao
OADP-GloOODODOODOODODORIPKIDOODOO(ODOODODO20ng)d050mM HEPESO
pH7.50 50mM NaClO 30mM MgCl20 1mM DTTO O0.050 0000000000 (BSA)
00.020CHAPSOOODOODDOODDOUODDODODODDOODDODOODODDODO 384
oooDoooooDOo@u L/000) D0DD0DO0DU0DO0DDODODDOO((UDO250DMSO) DO OO
000D0d1p LOOOSO000000000DO0ODODO0ODOOO2p LO100p M ATPO O
000000 o0ooO000oo0O00D0o0oOD0D00Do0oOD0O0Do0ooDO0DOooOoOODOO4n
O00O00O5u LOADP-GloO O (Promega)J 00000000 ODOOODOADPOOO
400 0000000 O0OD10p LOODOODODOOODO(Promega)D 000030000
gododoooobobooboooooooobobobobbobooooooDoDoboooooogao
odoo@oooooooo.30l10)ooooDOoopDOoooDOooDoDOoooDOoooDOooOan
oooDO0oooooOo0ooooODoDOoOoooDOoUooooODoDOoOoo
0000000=(1(000000/000000))*100

GraphPad PrismO0 000000000 OCDODOO0OOODODODODOOODOOODODOOOO
00000000000 oDO0o0DoDO0oo0oDOoo0ooDOoo0oDICspDO0DOOn0DOdCellTiter-Glo
O000OO0OO0D00O10u M IDN6556(MedKoo)0 000 O0DO0O10ng/ml hTNFa (Peprotec
hOHela-R30 0)0 00000 (E.coli)LPS(Sigmad RAW264.700)0 0000000
Joooboooes b0l DUODbDOBROI24U0 00D 0O0ODODDODODOODDODDOOO
OO0OO0OO0OD0OO0015p LOCellTiter-GloO OO OODODODO10000000D0OO0O0O0O0O0O
0ooDo0o0ooDOoooDoooDOoooDOoooDoooDooo(oooooooo.30)ooooan

Ooo0ooooogd
Oo0oOoOooogooo
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gboooobooooboooan
ocoooooobo=1(obOO0O0o/000DOOO0DODOOODO))*100

goooaoan

RIPK3IDOOMLKLODOODOO
0031000000uH15000000GSK'8720RAW264.700000000000R
IPK3IDOOOMLKLOODOOOODODODOODODODODOODODODOOOODLPS(20ng/ml)O
OOO0O0OOO0O0ODOOIDN6SS6(20p MO OO OOCDOOODODOOOOODOODOLPSOOTNE
OCoO000oo0o0O0O0O0O0O0O0O00O0OORIPK3(DODODOOOODODO)ODOODOODOTL
RAODODDODODOODOODODODODODOOpMLKLOOODOODODOODOODOO
OCO00O0000OD00000DOO0O000D0O0ORIPK3OOODO-Thr231/Ser232-RIPK30 ML
KLOOOOODO-Ser345-MLKLO O (Abcam)0 00O 0OSDS-PAGEOD OO OODODODODOO
ugboobooobooboooboaoooboaoaao

goooaoan

RIPK3IOOOOOO
OO02000000UH1IS0000000000O(TNFOOO10ng/mHODOOOO0ODO(TN
FOO)ORIPK3IODOOOOOOOOODOOCellTiter-GloDOOOODOOOOODOO
OOUOORIPK3IDODOUOUOOHelaOOOOOORIPKIOOOOOODODDDOODODOOOO
OO0 (Hela-RIPK3OO)OOOOOODOO

goooogad
good
(A=x2 RE Hela #f2 RIPK3% A9 HHelLaffifa
UH15-X {uM) hTNF7z L +10 ng/mL hTNF7Zz L +10 ng/mL
hTNF hTNF
HERRAETFEE (%)
6 10 102 +2 99+5 6912 34+10
6 5 103 +0.7 97+5 92+ 3 6815
18 20 92+4 91+0.8 96+ 1 89+3
18 5 99t5 98+0.8 103+ 3 99 +0.7
28 20 89 +0.7 94+4 86+ 8 86+4
28 5 107 5 113+0.8 100+ 7 99+2
37 20 85+3 84+2 94+ 0.3 95+1
37 5 99+0.5 99+5 109 +2 103 +2
goooogad

000000000000 O0O00O02(RIPK2)D0O00O00O0
ODOOO0OORIPK200000(0O0000 20ng)d40mM Tris(pH7.5)0 20mM MgClo0 0
.lmg/mL BSAOS50p M DTTOOOOOOCOOOOOODOOOOODOODOOOOOOOO
0003840000000 0000((RRu L/0D0D)DOI0DODCOODODODO(00250DMSO
)000D0D0O000001p LO0D0O05000000000000000000002pLO1
00p M ATPO OO 1mg/mL RSO OO DO OOOO(SignalChem)DOODOOO0O00O0O
000000000000 O0O00O0000O0O00O00000200000005p LOADP-
GloO O (Promega)0 00000000000 OOADPOODOO400000000000
D10p LOODOOCOOODOO(Promega)J0000300000000000000000
000000000000 000O00O0000O0O00O000O00O0DO0O(@OO0O00On
0D0.3010)00000000000000C0C000O00O0000OO0O00O00O0O0O0O0
000000000000 O0O0O0O000
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0000000=(1(000000/000000))*100
GraphPad Prism0 0 0000000000000 00O0O0O0O00O00O0O0O0O00O00O

O

g
a
O
a
O
a
g
N

OooooooQgoQgdg

O

O

Oo0oogoogooao

O O0goooao
O 0Ooo0oooo
O oOooQgoooo

O

O

O

O

O

g
g

a
O
g
O
g

O

gboobogoboooboobbooboliIcsponbonOoO

000O02ALK2) 0000000

00000000 (1onMO100p M)DJOOOOOOOO0O0O0OOALK20
00000 (Img/mL)0O00y -33ATP(lOp M)OODOODCOOOOODOOO
0000000000 00300003%3P-0000000000000000
0000000000 0ICso0 000000

op2000OO0OO0OOCOCOOOO
OO0ODONOD20 0 ONFkB-SAEPO O D OO (Invivogen)D DO O OHEK-BlueOODO10

FBSOOD10OOOD-00O0ODODOOOOOO100p LODMEMOO O O96000 00O
00010000007.5x103000000000370050C0,00000000
0000480 0000000000 0O0OOODODOOOOO0O100p LOHEK-Blue
00O (Invivogen)DOOOOODMSO(1OODODOOOO.5p L) DO0DOO0DOOODOOO
1500370050C0.,0 0000000000000 0O0OOOOOOOOIng/00
L18-MDP(Invivogen)D OO OO ODODODODODOODOODOODO370050C0,00000
0000000080000 00U000O0OSEAPOODDODODDDODOOWallac3vO OO
000 (Perkin Elmer)D0 0D O0ODO
ooood=(l-(ObboDo00ooODbO-0o0obOO0oOobMsoOOOO)/(L18-MDPOODOO
bDMsSoOO O OO-0DO0O0OOOODMSOOOOO)))*100

GraphPad PrismO0 000000000 OCDODOO0OOOCDODODODOOODOOOODOOOO
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