woO 2024/040768 A1 |0 0000 KO0 Y0 T 0

(12) FIRL M EAES 2T A E bR HE

4 Ny
(19) ﬁ?i%ﬂﬁ%r)%ﬂ ZHEH % U0 O 0 000 T 0
ESINUNE . _
N :ﬁ 10) B A5
(43) [El5 27 WO 2024/040768 Al
2024 4F 2 29 H (29.02.2024) WIPOIPCT
(51 EPBrEF3 255 (72) RN e, Zhiyu); o T 5 B R L
CO7D 401/14 (2006.01)  _AG61P 29/00 (2006.01) T X Jp HE K 8639 5, Jiangsu 211198 (CN),
CO7D 413/14 2006.01)  AG1P 19/02 (2006.01) 4 £ (BIAN, Jinlei); ' [EVL A& B ML TX R
CO7D 471/04 (2006.01)  _AG61P 19/08 (2006.01) BT 326392, Jiangsu 211198 (CN). ] K & v,
CO7D 491/048 (2006.01) AG1P 21/00 (2006.01) Tianxingy: HHEIT $4 F BT 5 X Jo R K639
CO7D 495/04 (2006.01)  AG1K 31/416 (2006.01) B Jiangsu 211198 (CN). 135 (LIU, Mai); FE]T
AGIK 31/506 (2006.01)  CO7D 213/16 (2006.01) S S 6398 211198
AGIK 31/517 (2006.01)  CO7F 9/58 (2006.01) (jjcﬁ)%’aﬁfg XJEFRAIEC39%, Jlangﬂl P
. (SONG, Jiaxing); 1 [El VL 75 6 5
AGIK 31/519 (2006.01)  CO7H 19/048 (2006.01) I X B 639 2. Jiangsu 211198 (CN).
(1) EprHES: PCT/CN2022/133423 foff 7575 (QIU, Zhixia); W ENT 508 B UL T X
S A KiE6395, Jiangsu 211198 (CN), =Z[ 7§ (WU,
22 SN = N . . ’ NESUTIRRYN RSN N N N
COEHEH: 202 5 17122 f @2.11.202) Hongaian); FHEIT 58 F 5 1TTL 7 X AR 639
(25 HFEE: FC 5, Jiangsu 211198 (CN), #R=ERXU, Xi); HEVL 75
(26) /A E= e HREUTTL PO IRAEG39 5, Tiangsu 211198
' (CN). FZ8H (WANG, Jubo); H /L 754 A 5t T
(30) oA

2022110181737  20224F8 H24 H (24.08.2022) CN

71 FiE A E 25§ K 4 (CHINA PHARMACEU-
TICAL UNIVERSITY) [CN/CN]; HHET & B R
L TIX AR RGE6395, Jiangsu 211198 (CN),

LT X AR RGE6395, Jiangsu 211198 (CN),

(Y RBABERADEENEFREST (@G
{X ) (NANJING SUGAO PATENT AND TRADEMA-
RK FIRM ( ORDINARY PARTNERSHIP )); H [E /T

(54) Title: 5-PYRIDINE-1H-INDAZOLE COMPOUND, PHARMACEUTICAL COMPOSITION, AND USE
(54) JHHAHR: S-ILRE-TH-5 e R0 S, ZbdE SRR

(57) Abstract: Disclosed in the present invention are a 5-pyridine-1H-indazole com-
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pound, a pharmaceutical composition, and a use. The structure of the compound is
represented by formula I or II, and also comprised are an isomer or pharmaceutical-
ly acceptable salt thereof, or a mixture of said isomer and salt. The compound and
the pharmaceutical composition thereof can effectively inhibit the activity of CLK2
and DYRKI1A proteins, can be used for preparing drugs for treating osteoarthritis,
can show the efficacy at a molecular level, has a more excellent therapeutic effect,
and optimally, can reach a nano-molar concentration level. In addition, a preparation
method for the compound is simple, convenient and easy to operate.
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LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, WS, ZA, ZM, ZW,,
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PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).
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S-Mene-1H-N5[MERU G A S PIMBLA

FARG,

ARV B —Fp S-MEnE-1H-M e b A9 A S RN, JEH & —
Fihva] ) 45 R Re g AT 2] CLK2 BE DYRK 1A & FIETEK) 5-0mE - 1H-1| 2K 4k A
Vi A AR .

BREAR

BRI K (Osteoarthritis, OA) PAVEHRIAE, #CEik, WF T a B VR
fiE. OA BEWIEE FFE MM, WK EAGRHAEIEAR BT T4u LR
AL, T A T2 A AN G r . Wt I ERZE 9 B R AR . 2 3 AL R ZH 2 & 9
HORFEEZOAER , Wt 155 0 B 1 57 5 S0E B il A2 S EUZ R I K A4
I, Wt {55 BB R VR TT 0T R ISR A

Wit 15 55 SR 722 A S AT Wat FIRE A 2RSSk —HE T
WEEE G 518 5. BUIEE, iRz MmN s Lt Fg g e sME 5
FEEBIAMI N« 7R S Wit g, MR ETE Wat AR, HRIF
B-Catenin & (I 7E4H L 2 b IR 48 3 (GSK3) E&Wafk, FEE AR
NN PR JE SAH D¢ Wit JEIK (954 5% 4 R IE SR /778 Wt R AN, H a3
GSK3 &%), MIfif#i B-Catenin 25 FI7EANMEZ WA S, B4 )H 3 Wt 18 BEAH S
RN FR . FRITREYS Wit BEEAEEMOT Y, X Py g
A AESE OA K.

AW % CLK (CDK-likekinase) A& SURE R P8 (A AE, w i@ i
AR 2 F IR A BRI V) B A B AL 3 an My N A5 5 55 55 HonT 2 g
TR (CLK1, CLK2, CLK3 1 CLK4), MPUMNWRIGAL &AM C BHa —
N EERSF I RT A, I B BA R — AR 224 587 41, Hd CLK2
WHAEAE T K B A b, HZS 5% SR (LEARASENR) 5 4548 1) ik
FRAL AT AT RNA IR BT DI, 70 FF W bl = 2 AR 107 18 1 S8 b e 5 5 B 2
EAT, [RS8 e . L B BT 7R 2R e BRI VR YT AL, I /2 Wint %A
AT I BRI T ¥ 5

RURE 7 MBS 2 IR W IR AL TR T 1A ( Dual Specificity Tyrosine
Phosphorylation Regulated Kinase 1A, DYRK1A) J&T DYRK Zjfk, H7oikL
EEARSE, TEAZYH, DYRK HIEH LM ARKWAE, HA DYRKIA 7T
A 21 SRR DSCR X%, DYRKIA 1 dyrkla JERIZEIE, i) s H
763 N IERA R, BLHG— A8 P BB S M3k DL LAt e ik a5 1) . 112 LR
H AN DYRKIA [JEY), FH32 e 2 54 i 2 My ohte. 4l
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259 SM-04690 HENIGIR T 1, KA RER 2 IEAR TR K. SM04690 EIRHA B
#11) CLK2 35, HX CLK FGEMEREAL, XFEHATRAETE T
EIEA; BHRAMHEA DYRKIA B3 (F4sE PEA 2, KA R, FII a2
PEA s
KHNE

R E ) B A S PIAEAE R CLK Z IR B A 2 BL A DYRK 1A #E
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DI AL BHORF S A/ AR SEORE A 70 S5 5 P 24 FH R
YERA R RS =5, iAW e LAY Al 7E 6] % N
CLK2 #HAMEIFNZ4), En Li#l4 8 DYRKIA EEMEIFIZY, HAH TG
JTRIE, HAEE IR PR BEE R &, BARE R TEN.
HasR: SMARERME, AKREAAMT BE0 5
COZA G S IL LA AV A 3030 CLK2 21 &% DYRKIA & F17E
PE, BEACEHIH] 1Cso H /N T 100 nM, i A/NF 10 nM; &R DLE 2 T 1E 0
R SR N S8R 7 A DG I B BN 2RI 7KF, RIECE R E s
RN SR A2, Al 88 RT3 RINEAY),
TESr FIKERBh ) K 0] LR E LR, IF By SCR AL, et il ik 244 8 /R

WA
(3) WEYHIEITiEfE S iEeE.
Bt P 5 B

K 1y ACLT B%KBEE 5 A3 RT-qPCR £5 4 (¥*P<<0.05, **P<<0.01,
#%%P<0.001, ***¥%P<<0.0001)0
HA L 77 X

N TH 45 G St 0 AR R B R AR 5 A U .

S 1: LH-001 14

L
o)
) X )2(9 % o NS NH
Br Br Br B B
m \/N \N . [¢] \N - O \N
N > > ) / )
H N N N N
1-1 1-2 THP

13 THP 14 THP 15

0 0@
Br. NH, Br N I-5 o A "?\/9 o A NS N
\(j/ I \(j/ E/Y - )\)LN/&J\QTZ/ ﬁ)\)LN/&J\@\Z/
N N H N H N
21 22 23 N‘THP LH-001 N

HE) A 1-2 FIA R

HERE 1-1 (5-3RMI5[E, 0.1 mmol) BRI ZI = H i, KGR S 0 C
N WA EREN KW (0.8 mmol), fRFFHESEAMIL 0 C. WG, 4%
SERINFG ERER (2N HCD. FJETFHR 2SI TN 4 he JeT. HIEHH.
P T A I A RS E A 1-2. "H NMR (300 MHz, DMSO-dg) & 12.29 (s,
1H), 9.80 (s, 1H), 7.88 (d, J = 1.2 Hz, 1H), 7.44 — 7.31 (m, 2H) ppm.HR-MS(ESI):
Calculated for CsHsBrN,O [M+H]": 224.9664, found 224.9657. W 67%.

HE) A 1-3 HIA R

HifE A 1-2 (0.1 mmol) JIA=HH, IIAPYERIE (80 mL). f HIEER
TEE (0.02 mmol), I FHM 3,4- &M (0.2 mmol), FEFFIEE 65 CT
SN 8 ho TLC Wl B84 e, Pk 728 BRIE A, e E M aiAb 43 1Ak 1-3
FH, HLR 2 A T R T ¢ S5 45 A 4 1-3 . "H NMR (300 MHz, DMSO-ds) § 9.80
(s, 1H), 7.88 (s, 1H), 7.37 (d, J= 1.0 Hz, 2H), 6.27 (t, J = 6.9 Hz, 1H), 3.90 (dt, J =
11.4,7.0 Hz, 1H), 3.77 (dt, J=11.5, 7.0 Hz, 1H), 2.52 — 2.32 (m, 1H), 2.12 — 1.91 (m,
2H), 1.83 — 1.64 (m, 1H), 1.58 — 1.53 (m, 2H) ppm.HR-MS(ESI): Calculated for
C13H14BrN,0, [M+H]": 309.0239, found 309.0239. % 74%.

A 1-4 1R e
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WA 1-3C0.1 mmolD JIN EER TR, I\ DA B A B S (0.12 mmol )
A (0.3 mmol)« Pd(dppHCl, (0.005 mmol). —H A (26 mL). JHiR Z [Hi7
S 6h, TLC Ml M 5E4a )G, BRRuE. BT St Zaraifny M
4 1-4. 'H NMR (300 MHz, DMSO-d,) 8 9.99 (s, 1H), 8.07 (d, J = 1.6 Hz, 1H), 7.46
(d,J=7.5Hz, 1H), 7.27 (dd, J = 7.5, 1.6 Hz, 1H), 6.25 (t,J = 6.9 Hz, 1H), 3.90 (dt, J
=11.4, 7.0 Hz, 1H), 3.77 (dt, J = 11.4, 7.0 Hz, 1H), 2.52 — 2.32 (m, 1H), 2.12 - 1.91
(m, 2H), 1.86 — 1.48 (m, 3H), 1.41 (d, J = 15.1 Hz, 12H) ppm. HR-MS(ESI):
Calculated for C1oH,sBN,0,4 [M+H]": 357.1986, found 357.1983. Y 89%.

e 44 1-5 B4k

BrhlaA 1-4 (0.1 mmol) HIAFIR Y, HAE.: —&WEk (5: D R
A A, R IR EZ (0.1 mmol), MU (0.1 mmol),
T~ 80 °CHlt M 30 min-60 min, TLC M 5EAJG, N S%ImACHE BRENEE K I
N, SRJEH & SR HUKAR, SIFANUH, T8, Wkad, MR A R
fts ML CL B s 28R ZBE=1: 1T 24340 5 1-5."H NMR (300 MHz, DMSO-d)
8 12.35 (s, 1H), 8.13 (dd, J = 7.6, 1.9 Hz, 2H), 7.66 (dd, J = 7.5, 2.1 Hz, 1H), 7.56 (d,
J=17.4Hz, 1H), 7.50 — 7.32 (m, 2H), 7.13 (td, J= 7.5, 2.0 Hz, 1H), 6.31 (t, /= 6.9 Hz,
1H), 3.90 (dt, J = 11.4, 7.0 Hz, 1H), 3.77 (dt, J = 11.4, 7.0 Hz, 1H), 2.52 — 2.32 (m,
1H), 2.12 — 1.91 (m, 2H), 1.86 — 1.48 (m, 3H), 1.42 (d, J = 15.1 Hz, 12H) ppm.
HR-MS(ESI): Calculated for C,6H30BN,O4 [M+H]": 473.2360, found 4732357, W%
68%.

e A 2-2 HIA R

W53k (0.1 mmol), HATU (0.3 mmol) VAMEFE 40 ml [ PUEMEm T, 4R
JE M DIPEA (0.3 mmol), B4 15 438, SREMAE R 2-1 (0.1 mmol),
FIMPEFE N 1-3 /NN, AF TLC A JER} 2-1 J)Bise 4, Ik, HEH a5
afifl Ja a4 EA 2-2.

e 44 2-3 HIA R

B a4k 2-2 (0.1 mmol)+ EJK 1-5 (0.1 mmol). FREREN (0.3 mmol).
Pd(dppf)Cl, (0.005 mmol). % ANFF (9mL). 7K (1.5mL) AIAFIE IS, %
BT AWR, THEER TR 8 he M EHIE. BT SRERF:ENral
A3 B A 44 2-3,

LH-001 ()45

BrplafA 2-3 (0.1 mmol) ¥MET 5 ml & Wk, THE FIMA=&KZ
B (1 mmol), —ZFEAEkE (0.1 mmol), =N 16-24 /N, TLC #&30 5 M
SEAIE, R, JEH SR SRR E N A I, S IFA NI, TRk
132577 LH-001.'"H NMR (300 MHz, DMSO-ds) & 14.16 (s, 1H), 10.57 (s, 1H),

8.93 (t, J = 12.4 Hz, 3H), 8.67 (d, J = 2.1 Hz, 1H), 8.26 — 8.17 (m, 1H), 7.
98 — 7.82 (m, 4H), 7.61 — 7.51 (m, 1H), 6.30 (s, 1H), 234 (d, J = 7.1 Hz,
2H), 2.17 (m, H), 1.03 (s, 3H), 1.01 (s, 3H) ppm. HR-MS(ESI): Calculated fo
r CpsHysNgO, [M+H]": 439.1882, found 439.1875.

RS St 1 ABURERAE, G4 T A A Y-
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o /N| NG riy
Y
N
H
LH-002
'"H NMR (300 MHz, DMSO-dq) § 14.25 (s, 1H), 12.27 (s, 1H), 10.69 (s, 1H),
8.91 — 8.82 (m, 2H), 8.66 (s, 1H), 8.42 (s, 1H), 8.14 (d, J = 7.9 Hz, 1H), 7.76 (d, J =
8.4 Hz, 3H), 7.62 (d, J = 8.7 Hz, 1H), 7.39 (t, J = 7.2 Hz, 1H), 1.90 (q, J = 6.2 Hz,

1H), 091 (q, J = 7.9, 5.5 Hz, 4H) ppm. HR-MS(ESI): Calculated for C,4H;9NcO,
[M+H]": 423.1569, found 423.1562.

V7

N\
H

I=.

LH-003
'H NMR (300 MHz, DMSO-ds)  14.28 (s, 1H), 12.29 (s, 1H), 9.80 (s, 1H), 9.61
(d,J= 13 Hz, 1H), 8.83 (d, J= 1.5 Hz, 1H), 8.70 (d, /= 1.3 Hz, 1H), 8.13 (dd, J =
7.4,2.0 Hz, 1H), 8.03 (t, J = 1.3 Hz, 1H), 7.71 — 7.55 (m, 3H), 7.45 (td, J= 7.5, 2.0
Hz, 1H), 7.14 (td, J= 7.5, 2.0 Hz, 1H), 2.10 (d, J= 7.0 Hz, 2H), 1.15 (m, 1H), 0.62 —
0.44 (m, 2H), 0.32 — 0.27 (m, 2H) ppm. HR-MS(ESI): Calculated for C,5H,1N¢O>
[M+H]": 437.1726, found 437.1722.

o) N | NS NH
N
H
LH-004
"H NMR (300 MHz, DMSO-ds) 8 14.16 (s, 1H), 10.56 (s, 1H), 8.93 (s, 2H), 8.67
(s, 1H), 8.20 (d, J = 7.8 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H), 7.88 (d, J = 10.6 Hz, 3H),

7.56 (t, J = 7.4 Hz, 1H), 5.78 (s, 2H), 2.91 (d, J = 7.7 Hz, 1H), 1.99 — 1.57 (m, 8H)
ppm. HR-MS(ESI): Calculated for C,6H23NsO, [M+H]: 451.1882, found 451.1879.

LH-005

'H NMR (300 MHz, DMSO-dq) & 14.43 (s, 1H), 11.66 (s, 1H), 10.31 (s, 1H),
8.90 (s, 1H), 8.81 (s, 1H), 8.70 (s, 1H), 8.53 (s, 1H), 8.21 (d, J= 7.9 Hz, 1H), 7.88 (dd,
J=1.7,8.3 Hz, 4H), 7.55 (t, J= 7.3 Hz, 1H), 2.32 (d, J= 6.9 Hz, 2H), 1.86 — 1.66 (m,
6H), 1.25 (q, J = 11.6, 10.8 Hz, 3H), 1.05 (g, J = 11.3 Hz, 2H) ppm. HR-MS(ESI):
Calculated for CosHy7NgO, [M+H]': 479.2195, found 479.2191.,
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“d | N\_NH
Y
SEaaes!
N
H
LH-006

'H NMR (300 MHz, DMSO-ds)  14.08 (s, 1H), 12.21 (s, 1H), 8.83 (s, 1H), 8.22
(d,J = 8.2 Hz, 2H), 8.04 (d, J = 2.4 Hz, 1H), 7.89 (d, J = 4.0 Hz, 2H), 7.82 (s, 2H),
7.57 (dt, J = 8.2, 4.1 Hz, 1H), 7.38 (s, 1H), 3.05 (d, /= 6.7 Hz, 2H), 1.88 (d, /= 12.6
Hz, 2H), 1.77 - 1.60 (m, 5H), 1.26 (t, J = 10.7 Hz, 3H), 1.02 (dt, J = 12.0, 6.0 Hz, 2H)
ppm. HR-MS(ESI): Calculated for C,7H,,NgO [M+H]": 451.2246, found 451.2241,

QAT
N .
N
H
LH-007
"H NMR (300 MHz, DMSO-dq) & 14.11 (s, 1H), 12.22 (s, 1H), 8.90 (d, J = 10.1
Hz, 2H), 8.58 (s, 1H), 8.21 (d, J = 7.9 Hz, 1H), 8.12 (s, 1H), 7.86 (dd, J = 14.2, 7.9

Hz, 4H), 7.57 (d, J = 7.2 Hz, 1H), 3.86 (s, 2H), 2.64 (s, 4H), 1.80 (d, J = 5.3 Hz, 4H)
ppm. HR-MS(ESI): Calculated for C,5H3NgO [M+H]": 423.1933, found 423.1928.

LH-008

'H NMR (300 MHz, DMSO-ds) & 14.15 (s, 1H), 12.63 (s, 1H), 8.81 (s, 1H), 8.21
(d, J =179 Hz, 1H), 8.15 (s, 1H), 8.01 (d, J = 2.5 Hz, 1H), 7.87 (d, J = 3.6 Hz, 2H),
7.79 (d, J = 2.6 Hz, 2H), 7.55 (dq, J = 8.0, 3.8, 3.2 Hz, 1H), 7.23 (s, 1H), 5.88 (d, J =
7.9 Hz, 1H), 3.75 (d, J = 6.8 Hz, 1H), 1.25 (s, 3H), 1.23 (s, 3H) ppm. HR-MS(ESI):
Calculated for Co3Hy NgO [M+H]": 397.1777, found 397.1769.

LH-009
"H NMR (300 MHz, DMSO-ds) & 14.14 (s, 1H), 12.21 (s, 1H), 8.96 (d, J = 2.2
Hz, 1H), 8.89 (s, 1H), 8.60 (s, 1H), 8.24 — 8.13 (m, 2H), 7.88 — 7.69 (m, 4H), 7.59 —
7.52 (m, 1H), 3.92 (s, 2H), 3.11 (t, /= 13.2 Hz, 2H), 2.94 — 2.88 (m, 2H), 2.43 —2.36
(m, 2H) ppm. HR-MS(ESI): Calculated for C,sHy1FaNsO [M+H]": 459.1745, found
459.1739,
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LH-010

"H NMR (300 MHz, DMSO-ds) & 14.27 (s, 1H), 12.28 (s, 1H), 9.00 (d, J = 2.3
Hz, 1H), 8.85 (s, 1H), 8.65 — 8.58 (m, 1H), 8.23 — 8.12 (m, 2H), 7.83 (dd, /=9.9, 6.4
Hz, 3H), 7.73 (dd, /= 8.7, 1.8 Hz, 1H), 7.56 (dd, /= 8.0, 4.8 Hz, 1H), 7.49 — 7.42 (m,
1H) ppm. HR-MS(ESI): Calculated for CyH4NsO [M+H]": 340.1198, found
340.1192,

LH-011
'H NMR (300 MHz, DMSO-ds)  14.28 (s, 1H), 12.14 (s, 1H), 8.89 (s, 2H), 8.52
(s, 1H), 8.17 (d, J= 7.9 Hz, 1H), 8.05 (s, 1H), 7.84 — 7.69 (m, 4H), 7.45 (d, J=3.5 Hz,
1H), 3.58 (s, 2H), 2.25 (s, 6H) ppm. HR-MS(ESI): Calculated for C,3H,NgO [M+H]":
397.1777, found 397.1771.,

Q /N N\
bNJ;J\@f\Z/NH
N
N
H
LH-012
"H NMR (300 MHz, DMSO-ds) & 14.09 (s, 1H), 12.25 (s, 1H), 8.91 (d, J=2.2
Hz, 1H), 8.87 (s, 1H), 8.57 (d, /=19 Hz, 1H), 821 (d, /=79 Hz, 1H), 8.12 (d, J=
2.2 Hz, 1H), 7.93 — 7.81 (m, 6H), 7.57 — 7.51 (m, 1H), 3.72 (s, 2H), 3.64 (d, J = 4.7
Hz, 6H) ppm. HR-MS(ESI): Calculated for CysHy3NgO, [M+H]": 439.1882, found
439.1879,

LH-013
'H NMR (300 MHz, DMSO-ds) & 14.11 (s, 1H), 12.22 (s, 1H), 8.61 — 8.47 (m,
3H), 8.19 (d, J = 7.9 Hz, 1H), 7.91 — 7.78 (m, 3H), 7.55 (dt, J = 11.2, 5.3 Hz, 2H),
7.44 (d, J=5.0 Hz, 1H), 2.36 (s, 3H) ppm. HR-MS(ESI): Calculated for C,;H;sNsO
[M+H]": 354.1355, found 354.1348.

10



WO 2024/040768 PCT/CN2022/133423

HO N N
= | N\_-NH
T L
\)/\J\©jzlg
N
H
LH-014

'H NMR (300 MHz, DMSO-dg) & 14.11 (s, 1H), 12.29 (s, 1H), 8.92 (d, J = 13.6
Hz, 2H), 8.59 (s, 1H), 8.22 (d, J = 7.9 Hz, 2H), 7.91 (d, J = 7.4 Hz, 4H), 7.57 (ddd, J

=82,60,22Hz, 1H), 3.77 (s, 1H), 3.65 (s, 2H), 1.81 (s, 2H), 1.53 (s, 3H), 1.25 (s,
3H) ppm. HR-MS(ESI): Calculated for C,sHz5NsO; [M+H]+: 453.2039, found

453.2041.
o /N| NG
Y
N
H

LH-015

'H NMR (300 MHz, DMSO-ds) & 14.14 (s, 1H), 12.20 (s, 1H), 9.68 (s, 1H), 8.98
(d, J= 11.2 Hz, 2H), 8.77 (s, 1H), 8.60 (s, 1H), 8.29 (t, J= 7.7 Hz, 1H), 8.04 — 7.89
(m, 4H), 7.63 (d, J= 7.7 Hz, 1H), 1.44 — 1.36 (m, 9H) ppm. HR-MS(ESI): Calculated
for C5sHy3NO, [M+H]': 439.1882, found 439.1878.

O?/Q
N
[e) = | N\ NH

AN

N
FMH N
F N
H

LH-016

'H NMR (300 MHz, DMSO-ds) & 14.21 (s, 1H), 12.29 (s, 1H), 10.85 (s, 1H),
8.80 (d, J=8.1 Hz, 2H), 8.73 (s, 1H), 8.56 (s, 1H), 8.21 (d, /= 7.8 Hz, 1H), 7.91 (d, J
= 7.2 Hz, 4H), 7.63 — 7.50 (m, 1H), 2.93 — 2.85 (m, 3H), 1.23 (s, 2H) ppm.
HR-MS(ESI): Calculated for C2sH1oFNgO, [M+H]': 473.1538, found 473.1532.

N
?s\ /\ | NS NH
o8N N
N
H
LH-017

'H NMR (300 MHz, DMSO-ds) & 14.14 (s, 1H), 12.31 (s, 1H), 10.34 (s, 1H),
8.92 (s, 1H), 8.79 (s, 1H), 8.52 (s, 1H), 8.22 (d, /= 7.6 Hz, 1H), 8.05 (s, 1H), 7.90 (d,
J = 12.0 Hz, 4H), 7.58 (s, 1H), 3.31 (s, 2H), 1.25 (s, 3H) ppm. HR-MS(ESI):
Calculated for Co,HioNeO3S [M+H]': 447.1239, found 447.1231.
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LH-018
'H NMR (300 MHz, DMSO-ds) § 14.73 (s, 1H), 12.25 (s, 1H), 8.84 (s, 1H), 8.39
(s, 1H), 8.14 (d, J = 8.9 Hz, 2H), 7.74 (d, J = 4.3 Hz, 3H), 7.63 (d, J = 8.4 Hz, 1H),
7.52 (s, 1H), 7.39 (d, J = 8.4 Hz, 1H) ppm. HR-MS(ESI): Calculated for C,0H;4N50;
[M+H]": 356.1147, found 356.1141.

0
~N _N | N NH
LN {
N

N
LH-019
'H NMR (300 MHz, DMSO-d,) & 14.22 (s, 1H), 12.32 (s, 1H), 9.03 — 8.92 (m,
2H), 8.65 (d, J= 1.9 Hz, 1H), 8.30 (d, /= 7.9 Hz, 1H), 8.18 (t, J=2.1 Hz, 1H), 8.02 —
7.90 (m, 4H), 7.65 — 7.59 (m, 1H), 3.81 (s, 2H), 2.95 (s, 4H), 2.72 (s, 4H), 2.61 (s, 3H)
ppm. HR-MS(ESI): Calculated for C,sHy6N,O [M+H]": 452.2199, found 452.2203 .

LH-020

'H NMR (300 MHz, DMSO-ds) § 14.16 (s, 1H), 12.30 (s, 1H), 8.88 (s, 1H), 8.67
(d,J=1.7Hz, 1H), 8.43 (d, /= 2.6 Hz, 1H), 8.23 — 8.18 (m, 2H), 7.93 — 7.84 (m, 4H),
7.61 — 7.53 (m, 1H), 4.46 (dd, J = 10.7, 3.2 Hz, 1H), 4.25 (dd, J = 10.6, 6.7 Hz, 1H),
3.66 (s, 1H), 2.91 (s, 1H), 2.75 (s, 1H), 1.83 - 1.60 (m, 3H), 0.98 (d, J = 1.9 Hz, 3H),
0.96 (d, J = 2.0 Hz, 3H) ppm. HR-MS(ESI): Calculated for CysHy7NsO, [M+H]":
455.2195, found 455.2191.

N NS W
|
o N
o b
H
LH-021

'H NMR (300 MHz, DMSO-ds) § 14.36 (s, 1H), 12.18 (s, 1H), 8.57 (d, J= 1.3
Hz, 1H), 8.22 — 8.08 (m, 2H), 7.72 — 7.52 (m, 4H), 7.45 (td, J= 7.5, 2.0 Hz, 1H), 7.14
(td, J=7.5,2.0 Hz, 1H), 433 (dd, J = 12.4, 7.0 Hz, 1H), 4.16 (dd, J = 12.4, 7.0 Hz,
1H), 3.25 (d, J= 7.0 Hz, 1H), 2.97 (dt, J = 9.4, 6.9 Hz, 1H), 2.79 (dt, J=9.3, 6.9 Hz,
1H), 1.77- 1.65 (m, 3H), 1.41 (ddd, J = 12.3, 7.6, 6.3 Hz, 1H), 1.19 (s, 1H) ppm.
HR-MS(ESI): Calculated for CosHysNeO, [M+H]': 439.1882, found 439.1878.
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LH-022
'H NMR (300 MHz, DMSO-d,) & 14.05 (s, 1H), 12.53 (s, 1H), 8.78 — 8.71 (m,
1H), 8.59 (d, /= 1.3 Hz, 1H), 8.18 — 8.05 (m, 2H), 7.71 — 7.51 (m, 4H), 7.44 (td, J =
7.5,2.0 Hz, 1H), 7.35 — 7.22 (m, 2H), 7.22 — 7.07 (m, 4H), 4.26 (dd, J = 12.4, 7.0 Hz,
1H), 4.07 (dd, J = 12.4, 6.9 Hz, 1H), 3.67 — 3.61(m, 1H), 3.11 — 2.98 (m, 1H), 2.81 —
2.71 (m, 1H), 1.54 (s, 2H) ppm. HR-MS(ESI): Calculated for CyoHysNgO, [M+H]":
4897.2039, found 489.2029.

LH-023

"H NMR (300 MHz, DMSO-d) & 14.16 (s, 1H), 12.38 (s, 1H), 8.79 (d, J = 1.1
Hz, 1H), 8.52 (d, /= 1.3 Hz, 1H), 8.36 (d, J= 1.3 Hz, 1H), 8.13 (dd, /= 7.4, 2.0 Hz,
1H), 7.71 — 7.53 (m, 3H), 7.51 — 7.39 (m, 2H), 7.14 (td, /= 7.5, 2.0 Hz, 1H), 3.50 (s,
2H) ppm.HR-MS(ESI): Calculated for C,H;sNsO [M+H]": 355.1307, found
355.1301.

LH-024
'H NMR (300 MHz, DMSO-ds) & 14.42 (s, 1H), 12.27 (s, 1H), 8.83 — 8.73 (m,
2H), 8.48 (d, J= 1.3 Hz, 1H), 8.13 (dd, J = 7.4, 2.0 Hz, 1H), 7.89 (t, J = 1.3 Hz, 1H),
7.66 (dd, J= 7.5, 2.0 Hz, 1H), 7.63 — 7.50 (m, 2H), 7.45 (td, J = 7.5, 2.0 Hz, 1H), 7.14
(td, J=17.5, 2.0 Hz, 1H), 2.48 (s, 3H) ppm. HR-MS(ESI): Calculated for C,;H;sNsO
[M+H]": 354.1355, found 354.1350.

LH-025

'H NMR (300 MHz, DMSO-ds) & 14.52 (s, 1H), 12.22 (s, 1H), 9.80 (s, 1H), 9.58
(d,J =13 Hz, 1H), 8.87 — 8.79 (m, 1H), 8.70 (d, J = 1.3 Hz, 1H), 8.13 (dd, J = 7.5,
2.0 Hz, 1H), 8.04 (t, J = 1.3 Hz, 1H), 7.71 — 7.55 (m, 3H), 7.45 (td, J= 7.5, 2.0 Hz,
1H), 7.14 (td, J = 7.5, 2.0 Hz, 1H), 2.20 (s, 3H) ppm. HR-MS(ESI): Calculated for
CH 7N, [M+H]": 397.1413, found 397.1410,
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o d N\
P we "
H N
N
H
LH-026

'H NMR (300 MHz, DMSO-dg) & 14.62 (s, 1H), 12.12 (s, 1H), 9.80 (s, 1H), 9.60
(d,J =13 Hz, 1H), 8.76 (d, J = 1.6 Hz, 1H), 8.68 (d, /= 1.3 Hz, 1H), 8.13 (dd, J =
7.5,2.1 Hz, 1H), 7.91 (t,J = 1.3 Hz, 1H), 7.66 (dd, J = 7.5, 2.0 Hz, 1H), 7.65 — 7.49
(m, 2H), 7.45 (td, J = 7.5, 2.0 Hz, 1H), 7.14 (td, J = 7.5, 2.0 Hz, 1H), 2.37 (t, J = 8.1
Hz, 2H), 1.69 — 1.55 (m, 2H), 0.98 (t, J = 8.0 Hz, 3H) ppm. HR-MS(ESI): Calculated
for Cp4HaNeO, [M+H]™: 425.1726, found 425.1720.

s
N
o P NS NH
N
N
MLH N
N
H

LH-027

'H NMR (300 MHz, DMSO-dg) & 14.55 (s, 1H), 12.14 (s, 1H), 9.80 (s, 1H), 9.62

(d,J= 1.4 Hz, 1H), 8.76 (d, J= 1.5 Hz, 1H), 8.68 (d, /= 1.3 Hz, 1H), 8.13 (dd, J =

7.5,2.0 Hz, 1H), 7.91 (t, J= 1.3 Hz, 1H), 7.71 — 7.55 (m, 2H), 7.54 (dd, J= 7.5, 1.5

Hz, 1H), 7.45 (td, J= 7.5, 2.0 Hz, 1H), 7.14 (td, J = 7.5, 2.0 Hz, 1H), 3.22 (d, J = 7.0

Hz, 1H), 2.55 — 2.37 (m, 2H), 2.17 — 1.82 (m, 4H) ppm. HR-MS(ESI): Calculated for
CasHa1NgO, [M+H]": 437.1726, found 437.1719.,

Q /N | N\ NH
N
oo
N
H
LH-028
'"H NMR (300 MHz, DMSO-ds) § 14.25 (s, 1H), 12.25 (s, 1H), 9.50 (d, J = 1.3
Hz, 1H), 8.86 (d, /= 1.4 Hz, 1H), 8.71 (d, J = 1.3 Hz, 1H), 8.14 (d, J = 9.8 Hz, 2H),
8.06 (d, J = 1.2 Hz, 1H), 8.02 — 7.90 (m, 2H), 7.71 — 7.40 (m, 6H), 7.31 (ddt, J = 9.6,

7.2, 2.0 Hz, 1H), 7.15 (td, J = 7.5, 2.1 Hz, 1H) ppm. HR-MS(ESI): Calculated for
Ca7H1oNgO, [M+H] " 459.1569, found 459.1560.

LH-029

'H NMR (300 MHz, DMSO-ds) & 14.56 (s, 1H), 12.17 (s, 1H), 9.80 (s, 1H), 9.61

(d,J= 1.2 Hz, 1H), 8.71 (dd, J = 14.1, 1.4 Hz, 2H), 8.13 (dd, J = 7.4, 2.0 Hz, 1H),

781 (t,J = 1.3 Hz, 1H), 7.71 — 7.28 (m, 6H), 7.28 — 7.07 (m, 4H), 3.76 (s, 2H) ppm.
HR-MS(ESI): Calculated for C2sHNeO, [M+H]': 473.1726, found 473.1719.
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e
/, N = N\
Sen N,N
H
LH-030

'H NMR (300 MHz, DMSO-d;) § 14.16 (s, 1H), 12.12 (s, 1H), 12.35 (s, 1H),
9.53 —9.42 (m, 2H), 8.83 (t, /= 1.0 Hz, 1H), 8.70 (d, /= 1.3 Hz, 1H), 8.19 — 8.02 (m,
2H), 7.71 — 7.55 (m, 3H), 7.45 (td, J = 7.5, 2.0 Hz, 1H), 7.35 (d, /= 7.5 Hz, 1H), 7.14
(td, J=17.5, 2.0 Hz, 1H), 6.86 (d, J = 7.5 Hz, 1H) ppm. HR-MS(ESI): Calculated for
Ca4H17N50, [M+H]": 449.1474, found 449.1470,

N N
o} = [ \—NH
SO \
N H N
N-O N
H

LH-031
'H NMR (300 MHz, DMSO-dg) & 14.11 (s, 1H), 12.27 (s, 1H),9.48 (d, J = 1.3
Hz, 2H), 8.90 (s, 1H), 8.80 (d, /= 1.5 Hz, 2H), 8.71 (d, J= 1.3 Hz, 2H), 8.13 (dd, J =
7.4,2.0 Hz, 2H), 7.96 (t, J = 1.3 Hz, 2H), 7.67 (d, J = 2.0 Hz, 1H), 7.45 (s, 1H) ppm.
HR-MS(ESI): Calculated for CosHigN,O5 [M+H]": 450.1315, found 450.1310,

Oy/Q
(o] /N | N\ NH
O .
N
< E])J\H N
N N
H

LH-032

'H NMR (300 MHz, DMSO-d) § 14.11 (s, 1H), 12.27 (s, 1H), 9.49 (d, J = 1.3
Hz, 1H), 8.90 (s, 1H), 8.79 (d, /= 1.5 Hz, 1H), 8.70 (d, /= 1.3 Hz, 1H), 8.13 (dd, J =
7.5,2.0 Hz, 1H), 8.06 (s, 1H), 7.95 (t, J = 1.3 Hz, 1H), 7.71 — 7.50 (m, 3H), 7.45 (td, J
=75, 2.0 Hz, 1H), 7.39 (s, 1H), 7.14 (td, J = 7.5, 2.0 Hz, 1H) ppm. HR-MS(ESI):
Calculated for Co4HigN,O3 [M+H]': 450.1315, found 450.1309.

N N
QL
N X
\)/\J\©\/Z/;
N
H
LH-033
'H NMR (300 MHz, DMSO-ds) & 14.14 (s, 1H), 12.25 (s, 1H), 8.88 — 8.74 (m,
2H), 8.71 (d, J = 1.3 Hz, 1H), 8.23 —8.13 (m, 2H), 7.71 — 7.51 (m, 3H), 7.45 (td, J =
7.5,2.0Hz, 1H), 7.14 (td, J= 7.5, 2.0 Hz, 1H), 3.69 (s, 2H), 2.43 (t, J = 5.3 Hz, 4H),
1.62 - 1.36 (m, 6H) ppm. HR-MS(ESI): Calculated for C2sHsNgO [M+H]": 437.2090,
found 437.2088.
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NS
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N
H
LH-034

"H NMR (300 MHz, DMSO-d;) 6 14.63 (s, 1H), 12.32 (s, 1H), 8.86 — 8.70 (m,
3H), 8.18 —8.04 (m, 2H), 7.71 — 7.51 (m, 3H), 7.45 (td, /= 7.5, 2.0 Hz, 1H), 7.14 (td,
J=175,2.0Hz 1H), 3.65 (s, 2H), 2.59 (q, / = 8.0 Hz, 2H), 1.37 (s, 1H), 1.11 (t, J =
8.0 Hz, 3H) ppm. HR-MS(ESI): Calculated for C3H,;NO [M+H]+: 397.1777, found
397.1770.

LH-035
'H NMR (300 MHz, DMSO-ds) & 14.51 (s, 1H), 12.31 (s, 1H), 8.84 — 8.74 (m,
2H), 8.65 (d, J = 1.3 Hz, 1H), 8.20 — 8.09 (m, 2H), 7.71 — 7.56 (m, 3H), 7.51 — 7.20
(m, 6H), 7.14 (td, J= 7.5, 2.0 Hz, 1H), 3.65 (s, 4H), 1.69 (s, 1H) ppm. HR-MS(ESI):
Calculated for CosHa3NgO [M+H]": 459.1933, found 459.1926.
SERf] 2. LH-036 4 K

A 1-400.1 mmoD MIAEI B LA, FH 5 mL — H1BE A H i,
SRIGININ 3-Z LML e -4-FHEHZ (0.15 mmol), X HZRME IR /K54 (0.15 mmol),
WARBREGA (0.15 mmol) T 120 °CJ S 6-8 /INEf, TLC fefM58a )G, AR L
W 5 A SRR BB =0 G A NUH, T, Wedd, 71 Z A aif 3 b a4 1-5-2.
'H NMR (300 MHz, DMSO-ds) § 12.31 (s, 1H), 9.47 (s, 1H), 8.41 — 8.27 (m, 2H),
8.13(d, J=1.6Hz, 1H), 7.56 (d, /J=7.5Hz, 1H), 7.37 (dd, /J=17.5, 1.6 Hz, 1H), 6.31
(t, /=69 Hz, 1H), 3.90 (dt, /=114, 7.0 Hz, 1H), 3.77 (dt, /= 11.4, 7.0 Hz, 1H),
2.52 =232 (m, 1H), 2.12 = 1.91 (m, 2H), 1.86 — 1.48 (m, 3H), 1.42 (d, /= 149 Hz,
12H) ppm. HR-MS(ESI): Calculated for C,sHxBNsQ, [M+H]": 474.2313, found
4742310, 3 75%.

HAa PR E9s 1 A, 152145 LH-036.

LH-036
'H NMR (300 MHz, DMSO-ds) & 14.19 (s, 1H), 12.66 (s, 1H), 9.29 (s, 1H), 8.97
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(s, 1H), 8.90 (s, 1H), 8.69 (d, J = 5.1 Hz, 1H), 8.61 (s, 1H), 8.18 (s, 1H), 8.02 (d, J =
5.1 Hz, 1H), 7.88 (q, J = 8.7 Hz, 2H), 3.95 (s, 2H), 3.17 — 3.08 (m, 2H), 2.93 (t, J =
6.9 Hz, 2H), 2.38 (dq, J = 15.3, 7.9, 7.4 Hz, 2H) ppm. HR-MS(ESI): Calculated for
Ca4HaoF,N70 [M+H]": 460.1697, found 460.1690.

K HH 5 st 2 AELREELE, 7S R A A Y-

LH-037

'H NMR (300 MHz, DMSO-dg) & 14.55 (s, 1H), 12.33 (s, 1H), 9.47 (s, 1H), 8.76
(t,J=1.0 Hz, 1H), 8.65 (d, /= 1.3 Hz, 1H), 8.40 (d, /= 5.0 Hz, 1H), 8.31 (d, J = 5.0
Hz, 1H), 8.22 (d, J= 1.4 Hz, 1H), 7.61 (dd, J = 16.8, 1.2 Hz, 3H), 4.33 (dd, J = 12.4,
7.0 Hz, 1H), 4.08 (dd, J = 12.4, 7.0 Hz, 1H), 3.23 — 3.13 (m, 1H), 1.73 — 1.58 (m, 2H),
1.58 — 1.40 (m, 1H), 1.34 (s, 2H), 0.99 — 0.82 (m, 6H) ppm. HR-MS(ESI): Calculated
for C5sHygN,0, [M+H]': 456.2148, found 456.2140.

OYC/N
N
H
LH-038
'H NMR (300 MHz, DMSO-ds) 6 14.34 (s, 1H), 12.21 (s, 1H), 9.80 (s, 1H), 9.64
(d, /= 1.4 Hz, 1H), 947 (s, 1H), 8.82 — 8.70 (m, 2H), 8.40 (d, /= 5.0 Hz, 1H), 8.31
(d, J=5.0Hz, 1H), 8.00 (s, 1H), 7.61 (d, /= 1.0 Hz, 2H), 2.22 — 2.05 (m, 3H), 1.08 —
0.93 (m, 6H) ppm. HR-MS(ESI): Calculated for C4sH22N70; [M+H]+: 440.1835,
found 440.1835.
S 3. LH-039 [(4

OO j@c

12 THP -3 THP

2-5

R A 1-2 B4 R

HEAAR 1-1 (0.1 mmol) JIA =, IIAPYERI (50 mL) X H Ao
fifi% (0.02 mmol), =I5 TN 3,4- &M (0.2 mmol), JF7E 65 ‘C TV 8 ho
TLC R BL5E A% G » U R 2R BRI 77, LR M 44k A5 A (] 4 12 "H NMR (300
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MHz, DMSO-ds) 8 7.97 (d, J = 1.5 Hz, 1H), 7.89 (s, 1H), 7.40 — 7.27 (m, 2H), 6.27 —
6.16 (m, 1H), 3.90 (dt, J = 11.4, 7.0 Hz, 1H), 3.77 (dt, J = 11.5, 7.0 Hz, 1H), 2.38 —
2.16 (m, 1H), 2.04 — 2.01 (m, 2H), 1.84 — 1.65 (m, 1H), 1.58 — 1.32 (m, 2H) ppm.
HR-MS(ESI): Calculated for C;,H;sBrN,O [M+H]": 281.0290, found 281.0292. Y%
85%.

HE) A 1-3 HIA R

WA 1-2€0.1 mmolD JIN I ER TR R 50N DA B AU B2 S (0.12 mmol )
A (0.3 mmol)« Pd(dppHCl, (0.005 mmol). —H A (26 mL). JHiR Z [Hi7
SR 6 hy TLC S TE4 Ji » PR E . BT SR AE BT aiiufs m ek 1-3.
'H NMR (300 MHz, DMSO-ds) 8 7.97 (d,J = 1.5 Hz, 1H), 7.82 — 7.74 (m, 1H), 7.39
(d,J=7.5Hz, 1H), 7.25 (dd, J=7.5, 1.5 Hz, 1H), 6.21 (t,J = 6.9 Hz, 1H), 3.90 (dt, J
=11.4, 7.0 Hz, 1H), 3.77 (dt, J= 11.4, 7.0 Hz, 1H), 2.40 — 2.21 (m, 1H), 2.16 — 1.91
(m, 2H), 1.85 — 1.48 (m, 3H), 1.40 (d, J = 15.1 Hz, 12H) ppm. HR-MS(ESI):
Calculated for C;sHysBN,05 [M+H]": 329.2036, found 329.2033. Y 89%.

e A 2-2 HIA R

PR 2-1 (0.1 mmol) AT VU, A =ZF%& (0.15 mmol), &
IRERET (0.15 mmol), THE & HI R 6-8 /M, TLC Kl S 584 e, IRJERK
AHBR 2, g S RLRAR N DK AN S AL A B s R IR, FH 4R T
JABFIE SRR B =K, B IE A UM, T, IR 415 38 o ACIR B 14 2-2. "TH NMR
(300 MHz, DMSO-ds) & 9.80 (s, 1H), 9.58 (d, J= 1.3 Hz, 1H), 8.49 (d, /= 1.3 Hz,
1H), 7.87 (t, J = 1.3 Hz, 1H), 2.24 (m, 1H), 2.10 (d, /= 6.9 Hz, 2H), 0.95 (d, J = 6.7
Hz, 6H) ppm. HR-MS(ESI): Calculated for C10H;4BrN,O [M+H]": 257.0290, found
257.0286. UF 85%.

e 44 2-3 HIA R

B a4k 2-2 (0.1 mmol)+ EK 1-3 (0.1 mmol)+ FREREN (0.3 mmol).
Pd(dppf)Cl, (0.005 mmol). A (9 mL). 7K (1.5 mL) IS O,
FABEBTR 4, THEERR NRM 8 he MIEJGMIE. BeT. SrERFEEH
A1k 43 3 A4k 2-3. "H NMR (300 MHz, DMSO-ds) § 9.80 (s, 1H), 9.63 (d, J=1.3
Hz, 1H), 8.69 (d, J= 1.3 Hz, 1H), 8.19 (t, J= 1.6 Hz, 1H), 8.03 (d, J = 1.5 Hz, 1H),
7.90 (t,J=1.3 Hz, 1H), 7.68 (d, /= 7.5 Hz, 1H), 7.51 (dd, J= 7.5, 1.5 Hz, 1H), 6.25
(t, J = 6.9 Hz, 1H), 3.90 (dt, J = 11.5, 7.0 Hz, 1H), 3.77 (dt, J = 11.5, 7.0 Hz, 1H),
2.64—2.57(qd, J=12.4, 7.0 Hz, 2H), 2.39 — 2.13 (m, 2H), 2.13 - 1.91 (m, 2H), 1.85
— 1.48 (m, 3H), 0.95 (dd, J = 15.0, 6.8 Hz, 6H) ppm. HR-MS(ESI): Calculated for
C2H27N,O; [M+H]": 379.2134, found 379.2132. U4 78%.

e 44 2-4 FIA R

KAk 2-3 (0.1 mmol) ¥EMET 10 mL PUE R A, T 535 NI B 2R
BEER K A9 (1 mmol), FHEZEFIF S 16-24 /N, TLC A3 N 5E 405, I8
FRkAE, A AP SRR AR, AHFANAE, TER4ES SRk
2-4. "TH NMR (300 MHz, DMSO-ds) § 12.75 (s, 1H), 9.80 (s, 1H), 9.63 (d, J=1.3 Hz,
1H), 8.50 (d, /= 1.3 Hz, 1H), 8.06 (d, J= 1.6 Hz, 1H), 7.96 (t, J= 1.5 Hz, 1H), 7.61
(t, J=1.3 Hz, 1H), 7.43 — 7.24 (m, 2H), 2.24 — 2.05 (m, 3H), 0.95 (d, J = 6.3 Hz, 6H)
ppm. HR-MS(ESI): Calculated for C17H;9N4O [M+H]": 295.1559, found 295.1554.
R 74%.

e 44 2-5 HIA R
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B EA 2-3 (0.1 mmoD) ¥ AET 5 mL —FI L FIEEfE b, AN E AL (0.15
mmol), ML (0.15 mmol), HiEIF: 16-24 /N, TLC Al S 5e 45, H
LR CFRAE AN E K BB =K, A A UM G T8, 4545 1144 2-5."TH NMR
(300 MHz, DMSO-ds) & 12.35 (s, 1H), 9.64 (s, 1H), 9.25 (d, J = 1.3 Hz, 1H), 8.57 (d,
J=13Hz, 1H), 7.23 (t, J= 1.5 Hz, 1H), 7.4 (t, J = 1.3 Hz, 1H), 7.40 — 7.22 (m, 2H),
2.24 - 2.05 (m, 3H), 0.82 (d, J = 6.3 Hz, 6H) ppm. HR-MS(ESI): Calculated for
C17H15INL,O [M+H]": 421.0525, found 421.0525, U 65%.

LH-039 #)6 flk:

B rpE4A 2-5 (0.1 mmol). 3-HEHEFHEE (0.1 mmol). BAFEHY (0.3 mmol).
Pd(dppf)Cl, (0.005 mmol). —HEH/NFA (9 mL). 7K (1.5 mL) JIAF| A,
A BT AW, THEEBENR TN 8 he MRiRJEHTE. BT SRR EN
#i{k 15 5] LH-039. 'H NMR (300 MHz, DMSO-ds) § 13.62 (s, 1H), 10.23 (s, 1H),
9.30 (d, J=2.2 Hz, 1H), 8.82 (d, J=2.3 Hz, 1H), 8.74 (d, J=2.1 Hz, 1H), 8.67 (dd, J
=48, 1.6 Hz, 1H), 8.49 (dt, J="7.9, 2.0 Hz, 1H), 8.40 — 8.32 (m, 2H), 7.83 — 7.73 (m,
2H), 7.60 (dd, J = 8.0, 4.8 Hz, 1H), 2.29 (d, J = 7.1 Hz, 2H), 2.14 (dq, J = 13.5, 6.6
Hz, 1H), 1.00 (s, 3H), 0.98 (s, 3H) ppm. HR-MS(ESI): Calculated for C,,H;,NsO
[M+H]": 372.1824, found 372.1818.

KA S st 3 MRIERSE, 45 T2k &:

N

LH-040
'H NMR (300 MHz, DMSO-ds) & 13.74 (s, 1H), 10.22 (s, 1H), 8.79 (t, J = 3.3
Hz, 1H), 8.70 (dd, J= 4.9, 1.8 Hz, 3H), 8.40 — 8.30 (m, 2H), 8.11 — 8.01 (m, 2H), 7.81
—7.66 (m, 2H), 2.25 (d, J= 7.1 Hz, 2H), 2.11 (dt, J = 13.7, 6.8 Hz, 1H), 0.96 (s, 3H),
0.93 (d, J = 4.7 Hz, 3H) ppm. HR-MS(ESI): Calculated for CyH;NsO [M+H]":
372.1824, found 372.1819,
W] 4: LH-041 {4 %

NH,
HO . @\ _»@
LH-041-1 LH-041-2 LH- 041 3

W JFR LH-041-1 (2-2FE-4-I 2519, 0.1 mmol) VAFARALE IR FH G = Z B o [nl 37t
SR, R W 4 I RE 2 M Al 4k 15 T R i LH-041-2. "H NMR (300 MHz,
DMSO-ds) & 8.25 (s, 1H), 7.58 (d, J = 1.5 Hz, 1H), 7.49 (dd, J = 7.5, 1.6 Hz, 1H),
725 (d, J = 7.5 Hz, 1H) ppm . HR-MS(ESI): Calculated for C;HsBrNO [M+H]":
197.9555, found 197.9523 . Y 57%.

H A& LH-041-2 (0.1 mmol) JUAF 5 H A, 0 BN R SIS B g (0.12
mmol). L (0.3 mmol). Pd(dppf)Cl; (0.005 mmol)- :/ET?&/\H (25mL). JF
BAERRRKM 6 h, TLC MGG, FFiRAIE. R+, Sk Ziraiisd
A& LH-041-3. "H NMR (300 MHz, DMSO-ds) & 8.25 (s, 1H), 7.75 (dd, J="7.5, 1.5
Hz, 1H), 7.58 (d, J = 7.4 Hz, 1H), 748 (d, J = 1.5 Hz, 1H), 1.40 (s, 12H)
ppm.HR-MS(ESI): Calculated for C;3H;;BNO3; [M+H]": 246.1301, found 246.1281.
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K F 88%.
HAa PR 5 sz 3 /115, 13201654 LH-041,

LH-041

'H NMR (300 MHz, DMSO-ds) & 13.44 (s, 1H), 10.19 (s, 1H), 8.83 (s, 1H), 8.78
(d,J=23Hz, 1H),8.70 (d, /= 2.1 Hz, 1H), 8.41 (d, /= 1.6 Hz, 1H), 8.34 (t, /= 2.2
Hz, 1H), 8.30 (d, /= 1.4 Hz, 1H), 8.14 (dd, J= 8.5, 1.7 Hz, 1H), 7.92 (dd, J = 8.5, 0.6
Hz, 1H), 7.78 — 7.67 (m, 1H), 6.54 (s, 1H), 2.25 (d, J= 7.1 Hz, 2H), 2.18 — 2.04 (m,
1H), 0.96 (s, 3H), 0.94 (s, 3H) ppm. HR-MS(ESI): Calculated for C,4H2,NsO,
[M+H]": 412.1773, found 412.1769.

St 5. LH-042 )4 i

Q—CN . Q—( . \@fZ\/NH

NH2 NH2
THP

o == 0 =
\,-O N0

)\/(l)J\ /Nl \ M )\/U\ \ w
—
N x
H
N
3-4 THP LH-042

-2

R A 3-2 B4 R

# 3-1 (0.1 mmol) JUAFBEIEH, ARG I BRI F I 2 h,
S SERE W R SRRERZE 0 °C, BIREWH 10%E EA S mtt, 2R5
H OB QEREEL . A IFRIAEBUR MR T, BESBLuA, RGN omhE
45 imf3 3-2.

i E) A 3-3 B4 R

¥rhlafA 3-2 (0.1 mmol) MIABIS IS, ] LB Ham, SRIGImAsE
W 1 a4k 1-4 (0.1 mmol), MLHE (0.1 mmol), T80 °CHI M 8 h, TLC
RMFEA ST, TN SY%IiAIER AN K N, R e S S EKAR, &
FEENUA, T8, W4n, FHEEPTaiess siaik 3-3,

B A 3-4 194 R

P s 1 ar E4A 2-2 (0.1 mmol)+ HEMA 3-3 (0.1 mmol ) BXEREHN (0.3
mmol). Pd(dppf)Cl, (0.005 mmol). %3 (OmL). 7K (1.5mL) JIAE|H 1
R, BB 4R, FHEE R TN 8 he FFEJEMIE. et S
FEJE BT A AT 2 R 44 34

LH-042 HJH ks

W E)AA 3-4 (0.1 mmol) M 50 mL B, H 10 mL & e i),
A = OB (1 mmoL), HEMHIIR, TLC MIERMTEAE, Bk
BB B =R AR, FIE, HEHr4iikfE LH-042. 'H NMR (300 MHz,
DMSO-ds) & 14.26 (s, 1H), 12.20 (s, 1H), 10.12 (s, 1H), 9.80 (s, 1H), 9.59 (d, J=1.3
Hz, 1H), 8.75 (d, J= 1.5 Hz, 1H), 8.68 (d, J= 1.3 Hz, 1H), 8.36 (s, 1H), 7.91 (t, J =
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1.2 Hz, 1H), 7.64 — 7.49 (m, 2H), 6.88 (q, J = 7.5 Hz, 2H), 2.53 — 2.32 (m, 1H), 2.10
(d, /= 7.0 Hz, 2H), 0.96 (d, J = 6.7 Hz, 6H) ppm. HR-MS(ESI): Calculated for
CxHaNgO; [M+H]": 429.1675, found 429.1670,

KA SRt 5 AUEAE, 65 T 5 a9

R F N\, O

N X

LH-043

'H NMR (300 MHz, DMSO-ds) & 12.64(s, 1H), 10.34 (s, 1H), 8.83 (d, J =13
Hz, 1H), 8.74 (dd, J = 6.1, 1.5 Hz, 2H), 8.08 (t, /= 1.3 Hz, 1H), 7.63 — 7.50 (m, 2H),
7.31(d, J =175 Hz, 1H), 6.98 (d, J = 7.5 Hz, 1H), 3.69 (s, 2H), 2.70 — 2.55 (m, 4H),
1.91 — 1.87 (m, 2H) ppm. HR-MS(ESI): Calculated for C,3H;oF;NsO, [M+H]":
449.1538, found 449.1528.

-0
N N
4 | N\_-NH
o N
H
LH-044

'H NMR (300 MHz, DMSO-dg) & 12.12(s, 1H), 10.15 (s, 1H), 8.79 — 8.71 (m,
1H), 8.60 (d, J= 1.3 Hz, 1H), 8.18 (d, /= 1.4 Hz, 1H), 7.60 (dt, /= 16.7, 1.4 Hz, 3H),
731 (d, J=17.5Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 432 (dd, J = 12.4, 7.0 Hz, 1H),
4.09 (dd, J=12.4, 7.0 Hz, 1H), 3.22 — 3.05 (m, 1H), 1.73 — 1.41 (m, 3H), 1.54 (s, 2H),
0.99 — 0.81 (m, 6H) ppm. HR-MS(ESI): Calculated for CyH,sNsO3 [M+H]:

445.1988, found 445.1976.
e
N
Y
N
H

LH-045
'H NMR (300 MHz, DMSO-ds) & 13.24 (s, 1H), 10.31 (s, 1H), 9.80 (s, 1H), 9.60
(d,J=13 Hz, 1H), 8.76 (d, /= 1.5 Hz, 1H), 8.68 (d, /= 1.3 Hz, 1H), 7.91 (t, J= 1.2
Hz, 1H), 7.65 — 7.49 (m, 2H), 7.36 (d, J = 7.6 Hz, 1H), 6.85 (d, J = 7.6 Hz, 1H), 2.32
(dt, J = 13.6, 6.8 Hz, 1H), 2.10 (d, J = 7.0 Hz, 2H), 0.96 (d, J = 6.8 Hz, 6H) ppm.
HR-MS(ESI): Calculated for Co3Hy NO,S [M+H]: 445.1447, found 445.1438.

O>/¢‘
F NS
| NH
N xn

N

=
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"H NMR (300 MHz, DMSO-ds) & 13.26 (s, 1H), 10.18 (s, 1H), 884 (d, /=14
Hz, 1H), 8.81 — 8.68 (m, 2H), 8.10 (t,/ = 1.3 Hz, 1H), 7.64 — 7.50 (m, 2H), 7.36 (d, J
=7.5Hz, 1H), 6.85 (d, /= 7.5 Hz, 1H), 3.69 (s, 2H), 2.70 — 2.55 (m, 4H), 1.91 - 1.75
(m, 2H) ppm. HR-MS(ESI): Calculated for C,3H;9F,NsOS [M+H]+: 465.1309, found
465.1298.

-8
N N
| N—NH
o X
m N\IN
H
LH-047

'H NMR (300 MHz, DMSO-dg) § 12.24 (s, 1H), 10.12 (s, 1H), 8.77 (t, J= 1.0
Hz, 1H), 8.60 (d, /= 1.3 Hz, 1H), 8.18 (d, /= 1.3 Hz, 1H), 7.60 (dt, /= 15.1, 1.4 Hz,
3H), 7.36 (d, J = 7.6 Hz, 1H), 6.85 (d, J= 7.5 Hz, 1H), 4.31 (dd, J= 12.4, 7.0 Hz, 1H),
4.09 (dd, J=12.4, 7.0 Hz, 1H), 3.13 — 2.92 (m, 1H), 1.75 — 1.41 (m, 3H), 1.52 (s, 2H),
0.90 (dd, J = 15.0, 6.5 Hz, 6H) ppm. HR-MS(ESI): Calculated for C,4H,sNsO,S
[M+H]": 461.1760, found 461.1756.

St 6: LH-048 )4 A

W% ZE 1 AR 1-4 (0.1 mmol) JOAFIF LA, M 10 mL = 2%
P BV fR, ARG IMAASREIE RE (0.15 mmol), X HZRE IS /K& (0.15 mmol),
AR SN (0.15 mmol) T 120 °C M. 6-8 /Mif, TLC M4, MR
Mg SRR /K =R, AR A N, T8, W4r, HET AR a ik 1-5-3.
"H NMR (300 MHz, DMSO-ds) & 12.24 (s, 1H), 7.99 (d, J= 1.5 Hz, 1H), 7.53 (d, J =
7.5 Hz, 1H), 7.34 (dd, J=17.5, 1.5 Hz, 1H), 7.15 — 7.10 (m, 1H), 7.04 (td, J= 7.4, 2.0
Hz, 1H), 6.89 (td, J = 7.5, 2.1 Hz, 1H), 6.41 (dd, J= 7.4, 2.1 Hz, 1H), 6.26 (t, J = 6.9
Hz, 1H), 4.94 (d, J= 1.1 Hz, 2H), 3.90 (dt, J = 11.4, 7.0 Hz, 1H), 3.77 (dt, J = 11.5,
7.0 Hz, 1H), 2.52 — 2.32 (m, 1H), 2.12 — 1.91 (m, 2H), 1.86 — 1.48 (m, 3H), 1.41 (d, J
= 14.9 Hz, 12H) ppm. HR-MS(ESI): Calculated for CosH3,BN4O3 [M+H]": 459.2567,
found 459.2558. W% 78%.

HAP RS 9E) 1 A, 1521405 LH-048.

N
N N
N
H
LH-048

'H NMR (300 MHz, DMSO-ds) & 12.36 (s, 1H), 10.28 (s, 1H), 9.80 (s, 1H), 9.51
(d,J=13 Hz, 1H), 8.67 (d, J= 1.3 Hz, 1H), 8.47 (d, J= 1.5 Hz, 1H), 7.99 (t, J= 1.3
Hz, 1H), 7.62 — 7.47 (m, 2H), 7.15 - 7.11 (m, 1H), 7.04 (td, /= 7.5, 2.1 Hz, 1H), 6.90
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(td, J=17.5,2.1Hz, 1H), 6.41 (dd, J = 7.5, 2.1 Hz, 1H), 2.60 (d, J = 1.0 Hz, 2H), 2.29
(dd, J = 13.5, 6.8 Hz, 1H), 2.10 (d, J = 6.9 Hz, 2H), 0.96 (d, J = 6.7 Hz, 6H) ppm.
HR-MS(ESI): Calculated for CsHysNgO [M+H]': 425.2090, found 425.2088.

KH 5 szt 6 AELREEIE, 178 FALE Y-

LH-049
'H NMR (300 MHz, DMSO-d,) & 12.11 (s, 1H), 10.22 (s, 1H), 8.82 (d, J= 1.3
Hz, 1H), 8.71 (d, J = 1.3 Hz, 1H), 8.48 (d, J= 1.4 Hz, 1H), 8.08 (t, /= 1.3 Hz, 1H),
7.60 — 7.48 (m, 2H), 7.15 — 7.05 (m, 1H), 7.04 (td, J = 7.5, 2.0 Hz, 1H), 6.90 (td, J =
7.4,2.0 Hz, 1H), 6.41 (dd, J= 7.5, 2.1 Hz, 1H), 3.69 (s, 2H), 2.70 — 2.55 (m, 2H),
2.60 (s, 3H), 1.91 — 1.75 (m, 2H) ppm. HR-MS(ESI): Calculated for C,sH,3F,Ns
[M+H]": 445.1952, found 445.1949.

LH-050

'H NMR (300 MHz, DMSO-ds) & 14.21 (s, 1H), 12.31 (s, 1H), 8.56 — 8.42 (m,
2H), 8.15 (d, J = 1.3 Hz, 1H), 7.57 (dd, J = 13.9, 1.2 Hz, 3H), 7.15 (ddt, /= 7.4, 2.1,
1.1 Hz, 1H), 7.04 (td, J= 7.5, 2.1 Hz, 1H), 6.90 (td, J=7.4, 2.0 Hz, 1H), 6.41 (dd, J =
7.5,2.1 Hz, 1H), 4.95 (d, J= 1.2 Hz, 2H), 4.33 (dd, J = 12.4, 7.0 Hz, 1H), 4.08 (dd, J
=124, 7.0 Hz, 1H), 3.13 — 3.07 (m, 1H), 1.74 — 1.39 (m, 3H), 1.56 (s, 2H), 0.90 (dd,
J = 150, 6.4 Hz, 6H) ppm. HR-MS(ESI): Calculated for CysHyNsO [M+H]":
441.2403, found 441.2395.

LH-051
'H NMR (300 MHz, DMSO-ds) § 12.32 (s, 1H), 10.21 (s, 1H), 8.82 (d, J= 12
Hz, 1H), 8.69 (d, J= 13 Hz, 1H), 8.49 (t, J = 1.0 Hz, 1H), 8.10 (t, J = 1.3 Hz, 1H),
7.55 (s, 1H), 7.15 (ddt, J= 7.4, 2.1, 1.0 Hz, 1H), 7.04 (td, J = 7.5, 2.1 Hz, 1H), 6.90
(td, J= 7.4, 2.0 Hz, 1H), 6.41 (dd, J= 7.4, 2.1 Hz, 1H), 3.69 (s, 2H), 2.68 — 2.51 (m,
3H), 2.60 (s, 4H), 1.91 — 1.74 (m, 4H) ppm. HR-MS(ESI): Calculated for C,5H,sNe
[M+H]": 409.2141, found 409.2098.
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N

0 N \-NH
ST

\IN

N

H

LH-052
'H NMR (300 MHz, DMSO-ds) § 12.30 (s, 1H), 10.29 (s, 1H), 8.82 (d, J = 1.3

Hz, 1H), 8.70 (d, J = 1.3 Hz, 1H), 8.49 (d, J = 1.9 Hz, 1H), 8.09 (t, / = 1.3 Hz, 1H),
7.60 — 7.48 (m, 2H), 7.15 (ddt, J = 7.5, 2.1, 1.0 Hz, 1H), 7.04 (td, /= 7.5, 2.1 Hz, 1H),
6.90 (td, J = 7.4, 2.0 Hz, 1H), 6.41 (dd, J = 7.5, 2.1 Hz, 1H), 3.69 (s, 2H), 3.58 (t, J =
4.7 Hz, 4H), 2.60 (d, J = 1.0 Hz, 2H), 2.39 (t, J = 4.7 Hz, 4H) ppm. HR-MS(ESI):
Calculated for CosHysNgO [M+H]': 425.2090, found 425.2081.

N N

~N z N
K/N 4 | NH
\IN
N
H
LH-053
'H NMR (300 MHz, DMSO-ds) 8 12.33 (s, 1H), 10.21 (s, 1H), 8.82 (d, J = 1.3
Hz, 1H), 8.69 (d,.J = 1.3 Hz, 1H), 8.49 (t, J = 1.0 Hz, 1H), 8.10 (t, J = 1.3 Hz, 1H),
7.55 (s, 2H), 7.15 (ddt, J= 7.5, 2.2, 1.0 Hz, 1H), 7.04 (td, J = 7.5, 2.0 Hz, 1H), 6.90
(td, /= 7.5, 2.1 Hz, 1H), 6.41 (dd, J= 7.5, 2.1 Hz, 1H), 3.69 (s, 2H), 2.60 (d, J= 1.0
Hz, 2H), 2.48 (t, J = 5.1 Hz, 4H), 2.34 (t, J = 5.2 Hz, 4H), 2.24 (s, 3H) ppm.
HR-MS(ESI): Calculated for CaHasN7 [M+H]': 438.2406, found 438.2395.

LH-054
'H NMR (300 MHz, DMSO-ds) & 13.26 (s, 1H), 12.22 (s, 1H), 9.80 (s, 1H), 9.58
(d,J=13 Hz, 1H), 8.67 (d, /= 1.3 Hz, 1H), 8.47 (d, J= 1.5 Hz, 1H), 7.91 (t, J= 1.2
Hz, 1H), 7.61 — 7.47 (m, 2H), 7.15 (ddt, J = 7.4, 2.1, 1.0 Hz, 1H), 7.04 (td, J = 7.5,
2.1 Hz, 1H), 6.90 (td, J= 7.4, 2.0 Hz, 1H), 6.41 (dd, J= 7.5, 2.1 Hz, 1H), 2.60 (d, J =
1.0 Hz, 2H), 2.20 (s, 3H) ppm. HR-MS(ESI): Calculated for Cs,H;oNsO [M+H]":

383.1620, found 383.1598.
o A NS NH
e,
H N
N
H

LH-055
'H NMR (300 MHz, DMSO-ds) & 13.26 (s, 1H), 12.22 (s, 1H), 9.80 (s, 1H), 9.61
(d, /=13 Hz, 1H), 8.67 (d, J= 1.3 Hz, 1H), 8.47 (d, J= 1.4 Hz, 1H), 7.90 (t, J= 1.3
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Hz, 1H), 7.61 — 7.47 (m, 2H), 7.15 (ddt, J = 7.4, 2.1, 1.0 Hz, 1H), 7.04 (td, J = 7.5,
2.1 Hz, 1H), 6.90 (td, /= 7.4, 2.0 Hz, 1H), 6.41 (dd, J=7.5,2.1 Hz, 1H), 3.21 (d, J =
6.9 Hz, 1H), 2.60 (d, /= 1.0 Hz, 2H), 2.48 (dt, /= 12.4, 6.8 Hz, 2H), 2.17 — 1.82 (m,
4H) ppm. HR-MS(ESI): Calculated for C,sHyNsO [M+H]": 423.1933, found

423.1912,
o /Nl NS NH
X
Seages
N
H

LH-056

'H NMR (300 MHz, DMSO-ds) & 14.26 (s, 1H), 12.22 (s, 1H), 9.50 (d, J =12
Hz, 1H), 8.68 (d, J = 1.2 Hz, 1H), 8.49 (d, /= 1.4 Hz, 1H), 8.04 (s, 1H), 8.00 — 7.88
(m, 3H), 7.62 — 7.47 (m, 4H), 7.31 (ddt, J = 9.6, 7.2, 2.0 Hz, 1H), 7.15 (ddt, J = 7.4,
2.2, 1.0 Hz, 1H), 7.04 (td, J= 7.5, 2.1 Hz, 1H), 6.90 (td, J = 7.5, 2.1 Hz, 1H), 6.41 (dd
J =174, 2.1 Hz, 1H), 2.60 (d, J = 1.0 Hz, 2H) ppm. HR-MS(ESI): Calculated for
C7HaN6O [M+H]": 445.1777, found 445.1765.

et 7: LH-057 W4 &

2

P LE 1 P4 1-4 (0.1 mmol) SIAFIEB I, H 5 mL —H 3 AWt
FLVAR, ARIGININ i (0.15 mmol), X H KSR /K-A4) (0.15 mmol), VAR
FREVN (0.15 mmol) T 120 °CI M 6-8 /i, TLC RN 5e4GE, HAmarsS
AR KA =k, GIEANAE, T8, Wk4q, HEPraifes hEik 1-5-4.
"H NMR (300 MHz, DMSO-ds) & 12.22 (s, 1H), 7.86 (d, J = 1.5 Hz, 1H), 7.47 — 7.33
(m, 2H), 7.25 (dd, J= 7.5, 1.6 Hz, 1H), 6.22 (t, J = 6.8 Hz, 1H), 3.98 — 3.83 (m, 3H),
3.77 (dt, J = 11.4, 7.0 Hz, 1H), 3.62 (ddd, J=11.9, 4.4, 1.7 Hz, 2H), 2.52 — 2.32 (m,
1H), 2.12 — 1.91 (m, 2H), 1.86 — 1.52 (m, 3H), 1.40 (d, J = 15.1 Hz, 13H), 1.23 — 1.08
(m, 1H) ppm.HR-MS(ESI): Calculated for C,,H3,BN4O3 [M+H]": 411.2567, found
411.2566. WK 78%.

KPR 9] 1 /815, 524054 LH-057.

N )
JUPOUa
NS
N
H N
N
H

LH-057

'H NMR (300 MHz, DMSO-ds) & 14.32 (s, 1H), 9.80 (s, 1H), 9.58 (d, /= 1.3 Hz,
1H), 8.65 (d, /= 1.3 Hz, 1H), 8.38 (d, /= 1.3 Hz, 1H), 7.92 (t, J = 1.3 Hz, 1H), 7.60 —
7.43 (m, 3H), 3.52 (dt, J = 9.2, 5.5 Hz, 4H), 2.30 — 2.10 (m, 2H), 2.09 (d, J = 1.1 Hz,
1H), 1.60 (d, J = 5.6 Hz, 2H), 0.97 (d, J = 6.6 Hz, 6H) ppm. HR-MS(ESI): Calculated
for Ca1HysNsO [M+H]": 377.2090, found 377.1998.

KH 5 9ztif] 7 AAURERE, SIS R AL
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LH-058

'H NMR (300 MHz, DMSO-ds) § 14.35 (s, 1H), 8.56 (d, J = 1.3 Hz, 1H), 8.16 (d,
J=13Hz, 1H), 7.61 (t,J = 1.3 Hz, 1H), 7.53 (d, J = 1.1 Hz, 2H), 7.44 (s, 1H), 4.32
(dd, J = 12.4, 7.0 Hz, 1H), 4.08 (dd, /= 12.4, 7.0 Hz, 1H), 3.92 (td, /= 12.2, 3.1 Hz,
2H), 3.66 (ddd, J = 11.9, 4.4, 1.7 Hz, 2H), 3.20 — 3.04 (m, 1H), 1.74 — 1.33 (m, 6H),
1.25 - 1.12(m, 1H), 0.90 (dd, J = 15.0, 6.4 Hz, 6H) ppm. HR-MS(ESI): Calculated for
CHaoNeO [M+H]": 393.2403, found 393.2403.

v
= | \_NH
(6] x N
H
LH-059

'H NMR (300 MHz, DMSO-d;) 14.35 (s, 1H), 8.56 (d, /= 1.2 Hz, 1H), 8.38 (t, J
= 1.0 Hz, 1H), 8.17 (d, J= 1.4 Hz, 1H), 7.57 (dd, J = 15.2, 1.2 Hz, 3H), 7.45 (s, 1H),
3.93 (td, J=12.2, 3.1 Hz, 2H), 3.63 (ddd, J = 11.9, 4.4, 1.7 Hz, 2H), 3.21 (d, J = 6.9
Hz, 1H), 3.03 — 2.87 (m, 1H), 2.78 (dt, J = 9.6, 7.0 Hz, 1H), 1.89 — 1.18 (m, 7H)
ppm.HR-MS(ESI): Calculated for C;;Hp;N;0 [M+H]": 389.1964, found 389.1971.

E
&; oY
/| N\_-NH
N .

LH-060
'"H NMR (300 MHz, DMSO-ds) 5 14.36 (s, 1H), 8.79 (d, J = 1.3 Hz, 1H), 8.71 (d,
J=14Hz, 1H),8.37(d, /=13 Hz, 1H), 8.07 (t, /= 1.3 Hz, 1H), 7.59 — 7.42 (m, 3H),
3.69 (s, 2H), 3.52 (dt, J= 9.2, 5.5 Hz, 4H), 2.70 — 2.55 (m, 4H), 1.91 (1, /= 15.9, 6.3
Hz, 2H), 1.60 — 1.55 (m, 2H) ppm. HR-MS(ESI): Calculated for CyHa3F,Ng [M+H] "
397.1952, found 397.1946.
SRt 8: ALK I A G YN CLK 205 A DYEK 1A &5 AR S

—. SEE TV
1. 41X R SN 22 PR
£ F il W 1 KA LR
Tris 1 M (25X) 240 pL 40 mM
MgCl, 1 M (50X) 120 uL 20 mM
BSA 7.5% (75X) 80 L 0.1%
DTT 1 M (500X) 3uL 0.5 mM
ddH,0 5557 uL

2. G S
(1) 2X FgRCH] -
| 2 | VIR P | K

26



WO 2024/040768 PCT/CN2022/133423
DYRKI1A 200 ng/uL 0.2 ng/ulL
CLK1 100 ng/uL 0.5 ng/uL
CLK2 100 ng/uL 0.5 ng/uL
CLK3 100 ng/uL 1 ng/puL
CLK4 100 ng/uL 0.5 ng/uL
(2) 4X JRY)R S YIBCH -
ATP Substrate
AT IR Z b ROIR IR Z
DYRKIA 30 uM 5 mg/mL 0.1 mg/mL
CLK1 50 uM 10 mg/mL 0.1 mg/mL
CLK2 50 uM 10 mg/mL 0.1 mg/mL
CLK3 30 uM 5 mg/mL 0.1 mg/mL
CLK4 50 uM 10 mg/mL 0.1 mg/mL

OEMBEM T H DMSO A FHPEZGHEAT 4 M50 MR, HEWm &Rk
N1&0.02&0.1 uM.
QFALEY) 50 R R 1X Wl S Mgz pil, FEfRG #% i 20 o7 Bl
@ FH 1X OB S B 22 pidl FE I HE 2% 2X Bl
@ [n] SRR PRSI 2 pl i
O MIBEFLINAN 1 uL ARG PR H A RELF AL A1, F B AR AR 1000rpm
B0 60 Fb, 25 °CHEH 10 734t
© FH 1X Pl S5 B 22 bR I A1) 4X ATP & sub YRAV, 11 SOMERR FFOIN 1 L 4X
ATP & sub V5 -
@ F BRI AT 1000 rpm 50 60 F2, 25 °CHEE 60 J3-4i.
® ¥ 4 uL ADP-Glo 1| 384 < NAR 71 1000 rpm, 50> 1 min, 25 °CH¥ & 40 min.
©%:# 8 uL Detection VK F| 384 MR 1 1000 rpm, &0 1 min, 25°CH

& 40 min.

©f# | BMG £ Ihfe Lzl RLU (Relative luminescence unit) {55, f&
om [ TR AR G R .

3. B
(D HHEAAL L,
(2) MfIFRTEDT:
WEPHIHIZ (% inh) = 100% - (15 4-FH P BE)/CBH 10 HE-BH 16 HEE) > 100%
(3) 15 1Cso FFLe il AW ] i 22
FIH LR ARG AR B RS 1Cso CEEMBIREY: H
Graphpad7.0 F A AT HAE 734
Y = Bottom + (Top - Bottom) / (1 + 10 " ((Log ICso - X) x Hill Slope));
X: AT log {H, Y: #IfZ (% inhibition).
T OSEREE R
x 1L AKHBESGEWREENE Cs)

ID CLK1 CLK3 CLK4 CLK2 DYRKIA
LH-001 A A C A B
LH-003 A A D A C
LH-004 A B C B B
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LH-005

LH-006

LH-009

LH-010

LH-011

LH-015

LH-016

LH-017

LH-018

LH-019

LH-020

LH-037

LH-039

LH-040

LH-041

LH-048

(OO (O |EO|E| > EO

Rl E 00w O|m|lm|a@E| a0

DWW |»= | OB O|» | OQ(W|»> |0 |T|(W|w|®

LH-049

C

B

D

b e el Hov B voll el o=l v ol Il el ol o ol ool o)

R AR A A A d e lA AR

#: A: <10nM, B:

10-50 nM,

: 50-100 nM,

D: >100nM.

e 1AL, A KB BTR AL &% CLK2. DYRKIA o A RO 3
Mo [FIIE, A% BH BT IRAL S Y0 LH-020 S B i CLK2 #0136 4 F1 CLK3 %k
PePE (XF CLK2. CLK3. DYRKIA [ ICso 4354 2 nM. 81 nM. 3 nM, X[+
CLK3 MR ECH 41.5), 1X 9 LH-020 J 4% 24 B g MR 40 v] B8 1 3 4E

/e TS

S 9: AR WAL G LH-020 7E& ST R KMARNE % (PD) 45

N SERTI

1. % 40 HKRECPEI9r N 4 4, 43514 Control CIE 5 K FL 2 5 Jias PN v B A=
FREL7KD . Model CACLT #278 K B 2 5 s N v B AR B ER KO L A =45 254 (ACLT
R K B e i P B LHO20 (1.5 pg/kg)) il B4 2540 (ACLT R K R o8

T P VEST LHO20 (6 pg/kg))s
2. W YRR K

EJ

R AT A8 X SR R & (ACLT AL,

3. ARJG A ik i AR B K B LH-020 (1.5 pg/kg, 6 pg/kg).
4IRS AU 8L RT-qPCR A8 BB A 5% 5 M 1) 2674 (MMP3

MMP13. ADAMTSS5. IHH %),

SR ER

W 1 AL, 5 Control 4 OO IEyESAR B AHEL, DT R AR rp
MMP3. MMP13. ADAMTSS . THH ixX & 43t 508 1 8 AR08 I B &1 . Be4h,
SRR A A E, LH-020 FS. w77 820 )
HH [3kik, HEfEASCR I HRAEL, &R LH-020 B A 2 1 HCs Ry

TR, XN HRARIRTT B 9% 1 R 2 AR SR 06 1 i
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A BE R P
Io B SN THGIR AL 4, HAREAE T, AR 18 I 454,
I PIE S SRR, 25% AT S e R A -

N Ry _N
)OL /\ | e L /\ | e
R N -
1 H \/N R1 M \’N
N
H I H

|
Horp, Ry EM oA HR B,

SRR IR, FREE.

I, BEAE. BRI, 3-6 TN A T A A ELREBGCEE Ci-Coo Bt dE
BN

4-6 TLAFR B 4-6 TLHF

L. M % H-CHy-« -NH-. -O-BRib 274,

R, 3% H 40 A .

EeNei e sl rNe
SO B 0 8

R; = = NE C-Cy fridk .

2. MRIEBAESR 1 e e &9, AR T, gk
Ry GG H 5T 2k AR EE BRIk a-a ik 5 30 | 3,3- A DU Sl ik
SN]SR N Qe N (B § 83

Ry 3% H 40 b A .

3. RIEBAMZR 1 a5, AT, @EU ME—HLEY:

o]

o /N N\ NH
LH-001 JONe
N N
N
H
o]
N N
LH-002 7 [ »-NH
VAN > N
N
o)
o N NG e
LH-003 ALK
H N

LH-031 B L T
N-O N

LH-032 b O A

O N

Q])J\H N

N N

H
QO
N N\

LH-033 () L] NH
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