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a novel CDK9 inhibitor having a benzopyran structure and use
thereof. In view of the disadvantages of low anti-tumor activity
and poor druggability of wogonin, the present invention modifies
the mother nucleus thereof to synthesize a series of compounds,
especially introduces N-containing cyclic substituents at the 3- or
4-position. These compounds are all novel, and have not been re-
ported in the literature. At the same time, the inventors carried out
a series of biological activity evaluation on the synthesized com-
pounds. In particular, most of the compounds of the present inven-
tion have good selectivity for CDK9, and have better inhibitory
activity against cancer cells.
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ETRFMMEEMAETE COKMFIF, HFlLHERNA

Fr AR s

AR I S B BE 2, BAAR AR 2R TR 4514 R AL CDKO 41171 — &R F1fiT
v, BAW AEIER CDKO #IGRIRL &) Fid b S7E L)y E a2 1)
he WE. WAL BT, M LIRS VIR 2 S I R &
BAES S

2 M i 30 A PR I (Cyclin-dependent kinases, CDKs) f& 22 2%/ 75 & TR i I
FIEI— 5, 507 W R0 R B S R e ROk i HE AL DB . CDKs Bk
SO DhBE MY 22 53] A4y N P CDKs Al# % 1 CDKs, B3 2 £ AL K5 CDK 1/2/4/6,
J25 1) 2 B P R B33 R A R S CDK7/8/9, U 71 mRNA K& % AN T.( Malumbres M.
et al. Genome Biol., 2014, 15: 122) . # s 4: CDKs Fid 3218 5Y 3 Dh g 38 o 2 16 e 2L T Ui
JE LR FRIE B BN, Feal 2Pt T A Mcl-1, A1 1) & 4 (Morales F. ef
al. Cell Cycle, 2016, 15: 519-27). P RAKMAELFEVER CDK HH]7) A] LU 47141
CDK9 I Zhfe kil B Pt s, KIskx) CDK #]57 i ik 5s A3 2 7 AATI O

(Krystof V. et al. Target, Curr. Pharm. Des., 2012, 18: 2883-2890). 5T &I CDK9 it

FIL5 ZFhMIR B AR JORE IR AR B B R B0 0%, W an S P ERE 1 1 s o L B
45 1o AT 1) g 25 S N 2 e e Bl e i B ML 755 (Franco L.C. et al. J. Cell Biochem.,
2017,119: 1273-1284), iX R I ELH] T CDKO & 1 I7 e A S0 bR . BZE 233 NI
PRI CDKO9 #1474 4% Flavopiridol. Dinaciclibs SNS-032 1 CYC065 2%, {H#RH= %}
CDKY Mk, &4 H AT TG R BT CDKO & FE MMl 7 a1 LY2857785,
LDC000067 « BAY-1143572 %,
H AT T8 22 R0 35 28 5 R v 4R Ak 5 W 32 2245 18 % 25 M1 Flavopiridol o B % 2 /2 A
DS o B ORI, RN A B S In R D B 3 B Bk . DA S pt e i
PEH B MEAUR,  ZERT LTz is M U AT B O R B 2 28 FR 2 CDK9, JF T
2014 FE4RAF CFDA B RHLAT, (D% 2 PR TER 95 (CDK9 @ ICsp = 198 pM)
JF H I a2y %5 25« Flavopiridol A& JEZEFEPE CDK #1157, X CDKO A % 5% 1 #0175
P (ICso =20 nMD . Flavopiridol X2 Mk 4y A ifs . FUME . s LT o ke 5 2
M RE A A — E RVEITAE T, BUAEHE FDA HLvHE A va 7 02 P bk B2 4 o 1 1 ms 9 L2
{H Flavopiridol 7% % 51 IS ERIERH « N 7 i — P maR R SR 594 CDK9 1)
RN, s SR TE, BAVIH A T — RIS A IFRI SR Z5 1) CDKO /N340
il 741 o
LZRAE
AU A2 H e 48— RS IR a5 I K, mdiE T R AL R 20 PE BT i)
CDKO /N34l 551, T390 I 0 7 A/ E6 77
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T RANLA Y, FealREr ot 38 44675 NS N RIS, SRR
IR S VAL A% CDKO Kk £, RN e Vb S . 13k &5
A, R DWSCERIRGE, [EIN R BB S LA T — Ry NETE, Bk
A9 B A3 A A VR e 4N B 8 A7 B A i e, A IO B R AR K4 R, 36
PR LAY 3 B4 L26. L27. L32 Al 138,

A IR IS SR I S BN CDKO HA BT k& E, 5 Flavopiridol A
M, {HX] CDKO WA MESR] 7B RS FEul 2t &4 L26 X7 CDKO K]
5 Flavopiridol ZEAAH 24, H ICs fE/AE] T 3.0 nM, A 132 X CDK9/CDK2 ik $%
PR RS 53 f%, S Flavopiridol [¥) 45 fi% .

FHATT- CDK K HAR CDK SRk, AW A YAt CDKO BA B mdlig
PE H AT CDKO (¥ #4141 T Flavopiridol

AR AIEA G L27 MRS, Fral R ERIES T (pH = 4.5) B I AR B AH
X T HABAL A VAT R T ORI B2 ER S AEAH R 2 T HOS R 2 D5 & 1) 500 fi%, Log
D {E & b T-4 F S FE Y o

REEE T EITALA Y L26 fei@id k] CDKO RiETE, 1475 2 fi7 Ser MMk RNA
RANE I RIS EHE WD, FFREM I T AR T E A Mcl-1 FRIE & 2R E R
PEIE 2, f# Cleaver caspase 3 [FRIA S IR M PEI IS N, XL 754 L26 =&
T CDKO [P, 15 R W8 T 8 A (M2 IA 8 0, ki 5| &2 Mo & AR T2 1
P P . A
K1 ARKRHALAY L38 5T MV4-11 415 T 9256 245 3
K 2 Ak LAY L38 A CDKO f L s 1 i T2 8 RIS BRI
=RYISSM; ks

O T AR T St X A e B ARG — P TR AR U R, E AR A K B BR i 7E A
(1) iz it 9] 91 e 2

St 1
Br
e OH
w;j (;k( (;(( SONG
0 O
1-1
B -+
B ' Q NCHos  Br
5%
0%
o o O HO. o O O
- H
— ooV — oo —
OH O
-0 OH o
s 16 b
o
Br N
OH
BnO BO BrO. O o O Ho. I O
- .
| O
OH 0 OH © OH O OH O

— *@WL ma%

WA 25 =) 1-1 (63 g, 0.5mol) HIAZF] 300 mL /K ABkrF, =iRBEFHAMR, HuWK
WIMATE/K ZnCl, (13.4g, 0.1 mol) MK ZHE (50g, 1.25mol), 0°C TN T
HC1 54K % 40 h, TLC AW (V mwm: V zme= 1:2) RV TE4T, #EAr N R E T
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BEU, HhUE, JEURLTSEE SV T 200 mL K, In#ER 6 h, BT HOKERK, ¥
AR, g, BT, SRallikeo s WE 71%. mp. 119~121 °C.
Fb AR -3 B A
WAk 12 (33.6 g, 0.2 mol) AIAZ] 350 mL /KA, =EMEAM, HinA
63.48 g K,CO; (0.46 mol), =AM T IAREE —~FES (39.78 mL, 0.42mol), 1hZ
AmsatE, 45°C 8 M 4h, TLC Bl (V maw: V zmze=3 1 1) RMNE4A, #FiEA
AR, g, EBEIN S SRS, 1 MHCHE pH=3 -4, #rh K&,
g, TEAAEREAE 325 KK 83%. m.p. 80~82 °C.
b AR -4 B2
¥ AR 1-3 (30 g, 15 mmol) JIAZF] 450 mL 48, =SiRPEFEM, A 11.39¢g
[FIRZKE I (92 mmol), VKIB &1 RN 7% KOH /KIEW 280 mL (0.21 mol), it
FEHFRFREIE/NT 5 °Co 1 h LA mocts, 40 °C 422 M 10 hy TLC K2l (V zm:
Voimew=6: 1) RM7TA, #IERHARER, RNEEIA 10 SRR EKF, H 6 MHCI
W pH =3 - 4, Fr K& A4 FhiE, M, 1555 (b4 50.1 g, UKEE 90%. m.p.190~193°C.
FUD: Ak -5 B e
tiE) & I-4 (16.7 g, 46 mmol) JIAF| 43 mL 7Kk DMSO, JHEZ 60 °C, %
fitt, FIOAMELER T, (036g, 1.4mmol), FHEE 130 °C 4842 5h, TLC #&9 (V
wims Vozmen= 30 1D RPNTEA, RSB EEIN 10 FAAAF ARG IR BN K
PriftRER AR, Mg, T, 1SR ERIR 163 g, ULEE 97%. m.p. 278~280°C.
FAP: Ak 1-6 B
¥ afA 1-5 (20 g, 55 mmol) M F] 48% A IRER 300 mL 1, [ S8 60 h,
TLC K& (V mm: V zmew=2 0 1) RMNTA, SRR ER, RNBEFEIAN 10 4
koK, BT KRR, g, JEUHH/KZ IREEEE pH 2 h M, THAHHLE 209 g,
R ENT (V omeae: Vozmen= 20 1D 1FRDTEMEIE 15 g, 1 83%. m.p.192~196°C.
AL AR 17 B A
WA 1-6 (21 g, 64 mmol) FIE ANV 4 (69 g, 38 mmol) HIAZE]| 450 mL
K, EIRPEA A, FRERE 20 min Z3 8 N BRER AT (43 g, 169 mmol), HIALL
FE PR FFIR LT 30 °C, SIRARLE N 3 h, TLC AT (V sum: V zeew=2: 1) N5E
4, HhPE, JEBAH R AWM (D30 HpH=6-7, PrifilEfA, FAER S min 43
DM 45 g @A, ZHEBFSA. Mg, JEUHH 20 mL HEEPEE, BT, B L e
[k 19 g, UH 60%.
F ik -8 B
WAk 1-7 (7.8 g, 17.7 mmol) JIAZE] 55 mL DMF, =iRHEHEME, A 49g
K,COs (35.5 mmol), &M MM (2.8 mL, 23 mmol), 5 min /24 N5EEE,
60 °C 442 V. S h, TLC il (V —geg: V= 10: 1) RKMNESE, FHILAINEZEER, #
JE, VEUHT 20 mL HEEVESS, JEVT 6 MHCI i pH=1-2, =iRMFEER, #r b FEk.
HH9E, JEVEA 10 mL WSS, BT, B S AE1A 2.6 g, YK 38.8%. m.p. 290~292 “C.
'H NMR (300 MHz, DMSO-ds): §=12.69 (s, 1H, 5-OH), 9.13 (s, 1H, 8-OH), 7.92 (d, 2H, J=
9.00 Hz, Ar-H), 7.45 (m, 5H, Ar-H), 7.12 (d, 2H, J= 9.00 Hz, Ar-H), 6.93 (s, 1H, CHCO),
6.79 (s, 1H, Ar-H), 5.34 (s, 2H, OCH,-Ar) ppm.
)P kR -9 B
¥4k 1-8 (720 mg, 1.9 mmol) MAE| 60 mL L fE, =EMFEEME, TN 660
mg K,CO; (4.8 mmol) F1 240 mg fiifg —H i (2.1 mmol), [¥i/x¥ 4.5 h, TLC faill
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(Vo Vozmes=2: 1) NSEA, FrbAIESE, g, JE0H 20 mL — &5k
B DEVBUIR S 28 BRI ), R R S — S TR S v N B 4l it 193 (0814 685 mg,
I 92%. m.p. 210~212 °C. 'H NMR (300 MHz, DMSO-d,): 6= 12.70 (s, 1H, 5-OH), 7.93
(d, 2H, J=9.00 Hz, Ar-H), 7.46 (m, 5H, Ar-H), 7.10 (d, 2H, J=9.00 Hz, Ar-H), 6.94 (s, 1H,
CHCO), 6.80 (s, 1H, Ar-H), 5.33 (s, 2H, OCH,-Ar), 3.85 (s, 3H, ArOCHj3;) ppm.

P IAE 110 &

WA 1-9 (185 mg, 0.47 mmol) fMAZF] 10 mL Jo7/K DMSO, JFHEZ 60 °C, Hit:
VA, HAE N A4 TAK I 410.7 mg "B IE(4.8 mmol )1 121.9 mg DIEAC0.94 mmol),
90 “C X M. 10 h, TLC K5Il (V muwe: V zwza=4 1 1) M54, RNBEZAEIA 10 mL
WA b K, #il 3 h, fhyE, JEUHH 10 mL KRS, mASRIEGEE 178 mg, 7
# 74.9%. m.p. 220~225 °C. "H NMR (300 MHz, DMSO-d;): 6= 12.79 (s, 1H, 5-OH), 7.86
(d, 2H, J=9.00 Hz, Ar-H), 7.44 (m, 5H, Ar-H), 6.97 (d, 2H, J=9.00 Hz, Ar-H), 6.55 (s, 1H,
CHCO), 6.46 (s, 1H, Ar-H), 5.23 (s, 2H, OCH,-Ar), 3.92 (s, 3H, ArOCH3), 3.30 (s, 4H,
N(CH,CH,),NH), 2.95 (s, 4H, N(CH,CH,),NH) ppm.

F2 A L K&

W b E) 44 1-10 (185 mg, 0.27 mml) A1 Pd/C (60 mg) MIAF] 10 mL VY55 AT 10 mL
P, 25 AR RIS, 35 °C M 6h, TLC A (V zpzm: Vas=10:1) RNV IE4E,
FEA I R S, HhUE, DEMORE A RRIER, RERHEENT (V zmzm: Ves=15:1) w&%
SR T A 78 mg, 77 77%. m.p. 204~206 “C. HRMS (ESI), [M + H]  calculated for
C20H19NO6 369.1212, found 369.1271. 'H NMR (300 MHz, DMSO-ds): = 12.53 (s, 1H,
5-OH), 10.81 (s, 1H, 7-OH), 7.48 (m, 3H, Ar-H), 7.20 (d, 1H, J= 7.50 Hz, Ar-H), 7.05 (s, 1H,
CHCO), 6.30 (s, 1H, Ar-H), 3.85 (s, 3H, ArOCH3), 3.77 (s, 4H, N(CH,CH,),0), 3.23 (s, 4H,
N(CH,CH,),0) ppm. ?C NMR (75 MHz, DMSO-dg): = 182.1, 163.4, 157.3, 156.2, 151.5,
149.6, 131.6, 129.8, 127.6, 118.7, 116.7, 112.2, 105.0, 103.7, 99.0, 66.0, 61.0 (2 x C), 48.0 (2
x C) ppm. IR (KBr) v 3245, 2829, 1657, 1586, 1507, 1444, 1356, 1251, 1163, 1023, 1010,
863, 837, 699, 671 cm-1.

SETER 2-52 ] 10 Prid S PImis] £, AT S8 50 1 b B 0 7 V2 AR 2]
SRR

e 2: AW L2

.

OH O

m.p. 150~153 °C. HRMS (ESI), [M + H]+ calculated for C,3HpsN,Os 410.1842, found
410.1907. "H NMR (300 MHz, DMSO-ds): 6= 12.62 (s, 1H, 5-OH), 7.32 (m, 3H, Ar-H), 6.95
(d, 1H, J= 6.0 Hz, Ar-H), 6.91 (s, 1H, CHCO), 6.26 (s, 1H, Ar-H), 4.45 (m, 1H, CH(CHs),),
3.60 (s, 4H, Ar-N(CH,),), 2.95 (s, 2H, NHCH,), 2.73 (s, 2H, NHCH,), 1.89 (m, 2H,
NCH,CH,CH,NH), 1.28 (d, 6H, J= 6.00 Hz, CH(CHs),) ppm. “C NMR (75 MHz,
DMSO-ds):8 = 181.8, 163.5, 159.8, 156.0, 150.0, 148.6, 131.9, 130.0, 125.2, 114.9, 113.2,
108.1, 104.5, 102.8, 99.5, 73.9, 50.7, 48.6, 47.2, 46.8, 28.0, 22.3 (2 x C) ppm. IR (KBr) v
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3445,2970, 1652, 1593, 1497, 1370, 1322, 1192, 1109, 1031, 842, 699, 576, 548 cm’".
sehE 3: A5 L3

OH O

m.p.240~242 °C. HRMS (ESI), [M + H]+ calculated for C,sH,3N,O5 436.1998, found
436.2065."HNMR (300MHz, DMSO-ds): o= 12.58 (s, 1H, 5-OH),10.73 (s, 1H, 7-OH), 7.44
(m, 3H, Ar-H), 7.18 (d, 1H, J= 7.2 Hz, Ar-H), 7.03 (s,1H, CHCO),6.33 (s,1H,Ar-H), 4.83 (m,
1H, CH(CH,),), 3.25 (s, 4H, Ar-N(CH,CH;);N), 2.50 (s, 4H, Ar-N(CH,CH,),;N), 2.26 (s, 3H,
NCHj3), 1.68 (m, 8H, CH(CH,).) ppm. BC NMR (75 MHz, DMSO-ds).0= 182.1, 163.4, 157.8,
155.8, 151.4, 150.0, 131.5, 129.8, 1254, 118.8, 116.6, 112.4, 104.9, 103.7, 99.1, 84.0, 54.4 (2
x C),47.7 (2 xC),45.6,323 (2 xC), 23.2 (2 x C) ppm. IR (KBr) v3441, 2952, 1651, 1597,
1496, 1432, 1375, 1328, 1260, 1006, 930, 862, 788, 700, 571 cm™.

St 4: A5V L4

m.p.190~195 °C. HRMS (ESI), [M + H]" calculated for C20HyN,Os 368.1372, found
368.1439."HNMR (300MHz, DMSO-ds): &= 12.56 (s, 1H, 5-OH), 7.89 (d, 2H,J= 9.00 Hz,
Ar-H), 7.14 (d, 2H, J= 9.00 Hz, Ar-H), 6.82 (s,1H, CHCO), 6.35 (s,1H,Ar-H), 3.98 (s, 3H,
ArOCH3), 3.20 (s, 4H, N(CH,CH,),NH), 2.90 (s, 4H, N(CH,CH,),NH) ppm. *C NMR (75
MHz, DMSO-ds):0= 182.1, 163.3, 158.5, 156.2, 151.8, 149.6, 127.8 (2 x C), 1188, 116.3,
1133 (2% C), 104.8, 103.1, 99.3, 60.8, 48.6 (2 x C), 45.2 (2 x C) ppm. IR (KBr) v3537, 2953,
1643, 1605, 1575, 1482, 1443, 1386, 1215, 1186, 1124, 992, 837, 670, 553 cm™.

SR 5. AEY) LS

Y
~, N
e
OH O

m.p.190~195 °C. HRMS (ESI), [M + H]+ calculated for C,;H;;,N,05 382.1529, found
382.1599."HNMR (300MHz, DMSO-ds): &= 12.70 (s, 1H, 5-OH),10.91 (s, 1H, 7-OH), 7.82
(d, 2H,J= 9.00 Hz, Ar-H), 6.99 (d, 2H, J= 9.00 Hz, Ar-H), 6.57 (s,1H, CHCO), 6.43
(s,1H,Ar-H), 4.05 (s, 3H, ArOCH3), 3.44 (s, 4H, Ar-N(CH,CH,);N), 3.01 (s, 3H, NCH3), 2.43
(s, 4H, Ar-N(CH,CH,),N) ppm. >C NMR (75 MHz, DMSO-d;): 5= 182.3, 167.8, 157.5, 156.1,
150.9, 149.6, 127.3 (2 x C), 118.5, 116.4, 113.0 (2 x C), 105.1, 103.7,99.1, 61.0, 52.1 (2 x C),
455 (2 x C), 42.2 ppm. IR (KBr) v3430, 2854, 2648, 1653, 1454, 1367, 1228, 1210, 1026,
921, 837, 780, 692, 583 cm’™.
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Sehtifl 6: LAY L6

OH O

m.p.207~210 °C. HRMS (ESI), [M + H]+ calculated for C,yH,4N,O¢ 412.1634, found
412.1701."HNMR (300MHz, DMSO-dy): & 12.76 (s, 1H, 5-OH), 7.92 (d, 2H,J= 8.90 Hz,
Ar-H),7.10 (d, 2H, J= 890 Hz, Ar-H),6.80 (s,1H, CHCO),6.31 (s,1H,Ar-H), 3.88 (s,
3H,ArOCHs3), 3.59 (t, 2H, J= 6.00 Hz, NCH,CH,0H), 3.37 (s, 4H, Ar-N(CH,CH,),N), 2.60 (s,
4H, Ar-N(CH,CH,),N), 2.49 (t, 2H, J= 6.00 Hz, NCH,CH,0H) ppm. >C NMR (75 MHz,
DMSO-dy): 5= 181.7, 163.6, 157.0, 156.2, 153.1, 149.3, 127.7, 127.5 (2 x C), 118.9, 114.0,
113.9, 103.4, 101.8, 98.9, 60.9, 60.1, 58.5, 52.8 (2 x C), 46.6 (2 x C) ppm. IR (KBr) v3380,
2825, 1656, 1608, 1580, 1505, 1392, 1235, 1207, 1163, 1102, 1015, 946, 819, 663 cm™.

S 7. WA LT

OH O

m.p.210~213 °C. HRMS (ESI), [M + H]" calculated for C»,H,N,0s 396.1685, found
396.1710."HNMR (300MHz, DMSO-dy): & 12.75 (s, 1H, 5-OH), 7.90 (d, 2H,J= 9.00 Hz,
Ar-H),7.08 (d, 2H, J= 9.00 Hz, Ar-H),6.76 (s,1H, CHCO),6.27 (s,1H,Ar-H), 4.38 (m,
1H,CH(CH3),), 3.28 (s, 4H, N(CH>CH»),NH), 2.84 (s, 4H, N(CH,CH»),NH), 1.30 (d, 6H, J=
6.09 Hz, CH(CHs),) ppm. “C NMR (75 MHz, DMSO-d,):5~ 182.0, 164.4, 156.3, 152.1,
151.1, 1498, 127.6 (2 x C), 125.1, 119.0, 113.1 (2 x C), 103.4, 101.7, 98.8, 73.8, 50.7 (2 x C)
46.6 (2 x C), 22.3 (2 x C) ppm. IR (KBr) v3379, 2813, 1616, 1525, 1506, 1368, 1262, 1237,
1119, 1026, 821, 663, 595 cm™.

Sehtif] 8: A L8

N/
N

2

OH O

m.p. 240~242 °C. HRMS (ESI), [M + H]" calculated for C,3Hy6N,0s 410.1842, found
410.1890.'"HNMR (300MHz, DMSO-ds): &= 12.76 (s, 1H, 5-OH),10.59 (s, 1H, 7-OH), 7.92
(d, 2H,J= 9.00 Hz, Ar-H), 7.11 (d, 2H, J= 9.00 Hz, Ar-H), 6.79 (s,1H, CHCO), 6.28
(s,1H,Ar-H), 4.37 (m, 1H,CH(CHj5);), 3.34 (s, 4H, Ar-N(CH,CH,),;N), 3.34 (s, 3H, NCH3),
2.45 (s, 4H, Ar-N(CH,CH,),N), 1.30 (d, 6H, J= 6.09 Hz, CH(CH;),) ppm. *C NMR (75 MHz
DMSO-ds):0= 181.0, 167.8, 157.5, 156.1, 150.9, 149.6, 127.3 (2 x C), 118.5, 116.4, 113.0 (2
x C), 105.1, 103.7, 99.1, 74.0, 52.1 (2 x C), 45.5 (2 x C), 42.2, 22.1 (2 x C) ppm. IR (KBr)
V3430, 2854, 2648, 1653, 1454, 1367, 1228, 1210, 1026, 921, 837, 780, 692, 583 cm™.

sl 9. HE) L9

2
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A OA\O
HO O|

OH O

m.p. 265~268 °C. HRMS (ESI), [M + H]+ calculated for C,3Hp4N»,Og 424.1634, found
424.1707."HNMR (300MHz, DMSO-dy): & 12.73 (s, 1H, 5-OH), 10.56 (s, 1H, 7-OH), 8.11
(s, 1H, NCHO), 7.94 (d, 2H,J= 9.00 Hz, Ar-H),7.15 (d, 2H, J= 9.00 Hz, Ar-H),6.81 (s,1H,
CHCO0),6.29 (s,1H,Ar-H), 438 (m, 1H,CH(CHjs),), 3.52 (s, 4H, Ar-N(CH,CH,),N), 3.40 (m,
4H, Ar-N(CH,CH,),N), 1.30 (d, 6H, J= 6.15 Hz, CH(CHs),) ppm. “C NMR (75 MHz,
DMSO-dy):5= 181.9, 164.1, 163.5, 161.0, 157.6, 155.9, 152.8, 127.8, 127.6 (2 x C), 119.6,
114.6 (2 x C), 103.4, 102.0, 98.9, 74.8, 47.7, 46.4, 44.1 (2 x C), 22.3 (2 x C) ppm. IR (KBr)
v3080, 2972, 1656, 1574, 1516, 1433, 1368, 1277, 1230, 1202, 1098, 1003, 968, 847, 825,
658, 559 cm™.

SeH 10 459 L10

Q, AT

OH O

m.p.160~168 °C. HRMS (ESI), [M + H]" calculated for CsH3oN,Os 450.2188, found
450.2243.'"HNMR (300MHz, DMSO-d,): &= 12.90 (s, 1H, 5-OH), 7.88 (d, 2H,J= 9.00 Hz,
Ar-H), 6.90 (d, 2H, J= 9.00 Hz, Ar-H), 6.72 (s,1H, CHCO), 6.30 (s,1H,Ar-H), 4.10 (m, 1H,
CH(CHa)s), 3.65 (s, 4H, Ar-N(CH,)»), 3.00 (s, 2H, NHCH,), 2.83 (s, 2H, NHCH3), 1.90 (m,
2H, NCH,CH,CH;NH), 1.77 (m, 4H, CH(CH;)s), 1.52 (m, 2H, CH(CH,)s), 1.23 (m, 4H,
CH(CH,)s) ppm. >C NMR (75 MHz, DMSO-d,):5= 181.5, 163.6, 158.6, 155.3, 153.6, 149.5,
127.8 (2 x C), 125.1, 118.8, 113.3, 111.4, 109.0, 103.6, 98.9, 81.0, 60.1, 50.9 (2 x C), 47.2,
46.9,33.9,27.8, 26.3(2 x C), 23.9ppm. IR (KBr) v3217,1654,1516,1400,1105,859,546 cm™.

SRt 11-S25E 8 15 Frd A& E0aT-tob th AR R bl 2%, 729256 1 bk
)5 R e | 2 45 3]

S 11: A L

5GP Ak -9 &
W AA 1-7(6 g, 13.6 mmol) A F] 30 mL DMF, =35 i HF 7 A#, FIN 5.7 g K,CO5
(41 mmol), FH AL TR —HlE (1.9 g, 15mmol), 5 min 24 IN5EEE, 80 °C
BN 10h, TLC A (V —gee: Veg=10: 1) JMN5EA, BEANEEE, ik,
JEUEH 20 mL HFEESES, M 6 MHCL il pH=1 -2, ={EHFE®R, H 300 mL 7KK
MikE, BrtHORERA. #hdE, JEUHIET, FH S R BN — SRR I VR 5 A 0 B 4 it A
i 1.0 g, WF 28%. m.p. 155~158 °C. '"H NMR (300 MHz, DMSO-d,): 5= 12.56 (s, 1H,
5-OH), 9.02 (s, 1H, 8-OH), 8.26 (d, 2H, J= 9.00 Hz, Ar-H), 7.46 (d, 2H, J= 9.00 Hz, Ar-H),
7.01 (s, 1H, CHCO), 6.60 (s, 1H, Ar-H), 3.96 (s, 3H, OCH3) ppm.
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Fub: A T-10 (1] %

WKk -9 (3 g, 10 mmol) MIAZF| 20 mL DMF, =iEdidtaf, MmN 345g
K,CO; (25 mmol) F11.85 g IARFA%E (15 mmol), 80 °C 23 8 h, TLC #&ill (V 4y
w: Voomes= 10 1D RPGEAT, RNERBFEIN 10 FARFURUKOK R, B R4, #ik 2 h,
g, HET, OHLH BRI ER IR AT E L A, SR 1.8 g IE 523%.
m.p. 158~160 °C. '"H NMR (300 MHz, DMSO-ds): 5= 12.59 (s, 1H, 5-OH), 8.15 (d, 2H, J=
9.00 Hz, Ar-H), 7.50 (d, 2H, J=9.00 Hz, Ar-H), 7.02 (s, 1H, CHCO), 6.62 (s, 1H, Ar-H), 4.30
(m, 1H, CH(CH;),), 3.89 (s, 3H, OCH;), 1.36 (d, 6H, J= 6.00 Hz, CH(CHs),) ppm.

F2 A L &

¥ [EA 11-10 (100 mg, 0.29 mmol) JAZ] 10 mL JE7Kk DMSO, FHi#i 4 60 °C, i
RV, FAE Ny R4 AR IR I 250 mg WREE(2.90 mmol) Al 375 mg DIEA(2.90 mmol),
80 “C [ 8 hy, TLC Kl (V muw: V zmzw= 2 0 1) V584, RNBHEREIA 10 mL
WA kK, &k 3 h, JhiE, BEUEH 10 mL /KRS, BCTEHLS 90 mg, HLE A H
i R A B PG TR VA R B 5 i, 45 ([ 44 64 mg, U 54%.m.p. 190~192 °C. HRMSS (ESI),
[M + H]" calculated for Cy3HyN,Os 411.1914, found 411.1917. 'H NMR (300 MHz,
DMSO-ds): 6= 12.89 (s, 1H, 5-OH), 7.91 (d, 2H, J= 9.00 Hz, Ar-H), 7.07 (d, 2H, J= 9.00 Hz,
Ar-H), 6.79 (s, 1H, CHCO), 6.55 (s, 1H, Ar-H), 4.32 (m, 1H, CH(CHs),), 3.90 (s, 3H, OCHj3),
3.28 (s, 4H, N(CH,CH,),NH), 2.82 (s, 4H, N(CH,CH,),NH), 1.30 (d, 6H, J= 6.00 Hz,
CH(CH;),)ppm."*C NMR (75 MHz, DMSO-d;):6= 181.9, 164.0, 158.6, 156.4, 153.6, 149.1,
127.7 (2 x C), 126.0, 118.5, 113.8 (2 x C), 103.8, 101.5, 95.8, 75.2, 56.4, 47.7 (2 x C), 45.3 (2
x C), 22.4 (2 * C) ppm. IR (KBr) v 3350, 2938, 1650, 1606, 1580, 1513, 1380, 1265, 1204,
1105, 1069, 1001, 828, 667, 590 cm™.

SR 12-92 54 13 Brid e SR £, TS S 11 J TR I 5 VA i
2t AT

SZHE] 12: A5 L12

A, J
o Lo L
()

OH O

m.p. 160~168 “C. HRMS (ESI), [M + H] calculated for Cy4sH2sN,0s 425.2071, found
425.2074. '"H NMR (300 MHz, DMSO-d,): 6= 12.88 (s, 1H, 5-OH), 7.92 (d, 2H, J= 9.00 Hz,
Ar-H), 7.10 (d, 2H, J= 9.00 Hz, Ar-H), 6.80 (s, 1H, CHCO), 6.55 (s, 1H, Ar-H), 4.32 (m, 1H,
CH(CHs),), 3.89 (s, 3H, OCH3), 3.63 (s, 4H, N(CH,CH,),NH), 3.35 (s, 4H, N(CH,CH,),NH),
227 (s, 3H, NCH;), 1.29 (d, 6H, J~ 6.00 Hz, CH(CHs);) ppm.”C NMR (75 MHz,
DMSO-ds):5=181.9, 164.0, 158.6, 156.4, 153.2, 149.1, 127.7 (2 x C), 126.0, 118.8, 114.0 (2
x C), 103.8, 101.2, 95.8, 74.6, 56.4, 54.4 (2 x C), 47.8 (2 x C), 45.6, 22.2 (2 x C) ppm. IR
(KBr) v 3455, 2971, 2851, 1654, 1581, 1519, 1365, 1323, 1276, 1253, 1103, 1006, 944, 850,
806, 591 cm™.

S 13: LAY 113

)\O O N\CNH
e O oI
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m.p. 200~202 °C. HRMS (ESI), [M + H]  calculated for Cy4sHsN,0s 425.2071, found
425.2074. "H NMR (300 MHz, DMSO-ds): 5= 13.04 (s, 1H, 5-OH), 7.87 (d, 2H, J= 9.00 Hz,
Ar-H), 6.87 (d, 2H, J=9.00 Hz, Ar-H), 6.72 (s, 1H, CHCO), 6.53 (s, 1H, Ar-H), 4.32 (m, 1H,
CH(CHs),), 3.89 (s, 3H, OCHj), 3.63 (s, 4H, Ar-N(CH,),), 3.56 (s, 2H, NHCH,), 2.86 (s, 2H,
NHCH,), 2.63 (m, 2H, NCH,CH,CH,NH), 1.29 (d, 6H, J= 6.00 Hz, CH(CHs),) ppm."C
NMR (75 MHz, DMSO-ds):6= 181.8, 163.5, 159.8, 156.0, 151.0, 149.6, 128.7 (2 x C), 126.0,
118.8, 114.0 (2 x C), 103.8, 101.2, 95.8, 73.9, 56.4, 50.7, 48.6, 47.2, 46.8, 28.0, 22.3 (2 x C)
ppm. IR (KBr) v 3217, 1654, 1516, 1400, 1105, 859, 546 cm™.

S 14 Frid A SR ET LR TR R ) 2%, AT 25 St 1 AIS] 11 o R
IR BTN i 2 ) AT 2

SZHE) 14: 465 L14

Y
)\o F /Lo F )\o N
o) o} _» HO 0 O __, Hho 0 O

J U e ee S

FDe R I-11 B

t1E 4 19 (500mg, 1.35 mmol) A1 5 mL DMF JIA 10 mL i B3 o, & iR I LA iR,
T SN (Th 3 300 W), THELZE 240°C [ 30 mine TLC Al (V gum: V zses=2: 1)
R TEAT, NI 10 mL vkok, #ib 3 b, HrBFEHA, g, JEUREE TS
4 400 mg, YT F 80%. 'HNMR (300MHz, DMSO-ds): &= 12.90 (s, 1H, 5-OH),10.59 (s, 1H,
7-OH), 7.89 (d, 2H,J= 9.00 Hz, Ar-H),7.21 (d, 2H, J= 9.00 Hz, Ar-H), 6.94 (s,1H,
CHCO),5.90(m, 1H, -CH=CH,),5.43 (m, 2H, -CH=CH,), 4.45 (m, 1H,CH(CHs),), 3.31(d,
J=5.70 Hz, 2H, -CH,CH=CH,), 1.29 (d, 6H, J= 6.00 Hz, CH(CHs),) ppm.

F0 LAY L14 B

¥ E 4K TI-11 (100 mg, 0.27 mmol) MIAZF] 8 mL J/K DMSO 1, FHiE % 60 °C,
PEREIE MR, THAE Ny AR RN 116 mg 4-FEEWRIEZ (3.5 mmol) A1 70 mg DIEA (0.54
mmol), 80 °C M. 24 h, TLC Kl (V mue: V zmew= 2 1) RN FE4AT, RNIBHE TS
A 10 mL WA g kA, #fk 3 h, Fh9E, JEUFH 10 mL ZK¥EE:, M54 120 me,
FH ot F A R e KR SIS R 4 dh, 1928 (L[iA 66 mg, WX 56%. m.p.203~208
°C. HRMS (ESI), [M + H]" calculated for CysH3oN,Os 451.2188, found 451.2263."HNMR
(300MHz, DMSO-d,): &= 13.1 (s, 1H, 5-OH),10.59 (s, 1H, 7-OH), 7.90 (d, 2H,J= 9.00 Hz,
Ar-H), 6.89 (d, 2H, J=9.00 Hz, Ar-H), 6.80 (s,1H, CHCO0),5.91 (m, 1H, -CH=CH,), 4.96 (m,
2H, -CH=CH,), 4.40 (m, 1H,CH(CH3),), 3.35 (s, 4H, N(CH,CH,),NH), 3.31 (d, J=5.70 Hz,
2H, -CH,CH=CH,), 2.48 (s, 4H, N(CH,CH,),NH), 2.25(s, 3H, NCH3), 1.32 (d, 6H, J= 6.00
Hz, CH(CH:),) ppm.”CNMR(75MHz, DMSO-ds) :&= 181.6, 163.2, 158.3, 155.5, 153.7,
151.1, 147.6, 135.8, 127.5, 124.4, 118.9, 116.4, 114.5, 113.9, 111.4, 109.2, 101.8, 75.2, 51.8,
513, 493, 487, 466, 277, 221, 218 ppm. IR  (KBr)v
3128,1647,1605,1582,1514,1480,1400,1224,1108,1007,823,546 cm™.

S 15 Frid A SR an 28 th R ) 2%, AT 25 St 1 ASat] 11 o PR
A B 7 AN i e ] £ AF F
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SZHEf) 15: A5 Y) L1S
m.p.165~170 °C. HRMS (ESI), [M + H]+ calculated for C,cH33N305468.2454,
found468.2496.'HNMR(300MHz, DMSO-ds) : &= 13.5 (s, 1H, 5-OH), 7.86 (d, 2H,J= 9.00
Hz, Ar-H), 6.86 (d, 2H, J= 9.00 Hz, Ar-H), 6.60 (s,1H, CHCO), 4.46 (m, 1H,CH(CHs),), 3.87
(s, 2H, CH,N(CH;),), 3.60 (s, 4H, Ar-N(CH,),), 2.82 (s, 2H, NHCHS,), 2.77 (s, 2H, NHCH,),
2.56 (s, 6H, CH,N(CHs),), 1.91 (m, 2H, NCH,CH,CH,NH), 1.27 (d, 6H, J= 6.00 Hz,
CH(CHs),) ppm. PCNMR(75MHz, DMSO-d;): 5= 181.5, 163.1, 153.8, 153.1, 149.2, 133.3,
130.5, 127.6, 127.3, 127.1, 119.5, 114.0, 102.9, 101.1, 99.8, 73.5, 53.6, 52.3, 51.8, 50.6, 48.2,
47.0,45.6,28.9, 22.5, 22.4 ppm. IR (KBr)v 3126,1654,1577,1517,1400,1112,859,545 cm™.
S 16-S2t45) 25 Frid AR h £, 22 9] 1 PR IR 1) 7 VR A 2R
KATE
SZEf) 16: 45 L16
HN
Q. o
o™
OH O
m.p.200~205 °C. '"HNMR (300MHz, DMSO-d;): &= 12.75 (s, 1H, 5-OH), 7.92 (d, 2H,J=
9.00 Hz, Ar-H),7.07 (d, 2H, J= 9.00 Hz, Ar-H), 6.76 (s,1H, CHCO), 6.30 (s,1H,Ar-H), 4.87
(m, 1H, OCH(CH,),), 3.42 (m, 4H, CHCH,N & CHCH,CH,N), 3.20 (s, 4H, N(CH,CH,),NH),
3.07 (s, 4H, N(CH,CH,),NH), 2.10 (m, 2H, CHCH,CH,N). *C NMR (75 MHz, DMSO-d;):
182.0, 163.1, 159.0, 156.0, 151.9, 150.0, 131.6, 129.8, 125.2, 118.8, 116.4, 112.2, 104.7,
103.2,99.3, 74.3, 48.8 (2 x C), 45.2 (2 x C), 22.3 (2 x C) ppm. IR (KBr) v 3132, 2970, 1654,
1603, 1512, 1073, 547 cm’™.
SZHE) 17: AEY) L17

m.p.250~252 °C. HRMS (ESI), [M + H]+ calculated for C,cH3,N305466.2338,
found466.2335.'"HNMR (300MHz, DMSO-ds): & 12.70 (s, 1H, 5-OH), 7.77 (d, 2H,J= 9.00
Hz, Ar-H), 3.96 (d, 2H, J= 9.00 Hz, Ar-H), 6.52 (s,1H, CHCO), 6.28 (s,1H,Ar-H), 4.29 (m,
1H, Ar-OCH), 3.38 (s, 4H, Ar-N(CH,CH,),N), 2.97 (s, 4H, Ar-N(CH,CH,),N), 2.59 (t, 2H, J=
6.00 Hz, CH,NCHj3), 2.37 (s, 3H, NCHj3), 2.09 (s, 3H, CH,NCH3), 2.60 (t, 2H, J= 6.00 Hz,
CH,NCH3), 1.76 (m, 4H, OCH(CH,),) ppm. °C NMR (75 MHz, DMSO-d;):5~ 182.28,
163.82, 157.90, 157.49, 153.27, 149.77, 127.58, 124.75, 120.52, 114.46, 104.48, 103.04,
99.46, 77.24, 54.69, 52.63, 47.30, 46.11, 45.45, 30.75 ppm. IR (KBr) v3441, 2952, 1597,
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1496, 1432, 1375, 1328, 1260, 1006, 930, 862, 788, 699 cm™.

SZEf) 18: 459 L18

m.p.190~195 °C. HRMS (ESI), [M + H]+ calculated for C,sH»N,04449.1707,
found449.1702.'"HNMR (300MHz, DMSO-ds): &= 12.78 (s, 1H, 5-OH), 7.81 (d, 2H,J= 9.00
Hz, Ar-H), 7.34 (s, 1H, Ar-H), 6.72 (d, 2H,J= 9.00 Hz, Ar-H), 6.64 (s,IH, CHCO), 6.38
(s,1H,Ar-H), 6.26 (m, 2H, Ar-H), 4.98 (s, 2H, OCH,-Ar), 3.66 (s, 4H, Ar-N(CH,),), 3.07 (s,
2H, NHCH,), 2.86 (s, 2H, NHCH,), 1.95 (m, 2H, NCH,CH,CH,NH) ppm. C NMR (75
MHz, DMSO-ds) : &= 181.98, 163.60, 157.56, 156.24, 153.42, 151.76, 148.70, 143.74, 127.74,
124.60, 119.72, 112.76, 110.66, 107.52, 104.36, 101.39, 99.30, 66.82, 58.02, 49.24, 48.44,
47.12, 28.96 ppm. IR (KBr) v3440, 2927, 1652, 1598, 1499, 1368, 1026, 838, 772, 690, 591

-1
cm

SEHER) 19: LAY L19

m.p.195~198 °C. HRMS (ESI), [M + H]+ calculated for C,3H»N405449.1780,
found449.1792.'HNMR (300MHz, DMSO-ds): &~ 12.80 (s, 1H, 5-OH), 11.88 (s, 1H,
-NH-N=), 10.84 (s, 1H, 7-OH), 7.63 (d, 2H,J= 9.00 Hz, Ar-H), 7.00 (d, 2H, J= 9.00 Hz,
Ar-H),6.78 (s,1H, CHCO),6.31 (s,IH,Ar-H), 3.41 (s, 4H, N(CH,CH,),NH), 2.51 (s, 4H,
N(CH,CH,),NH), 2.00 (s, 6H, Ar-CH3) ppm. °C NMR (75 MHz, DMSO-dy): 5 181.6, 163.6,
156.6, 156.5, 153.1, 148.5, 138.2, 127.6 (2 x C), 125.0, 118.8, 113.9 (2 x C), 103.0, 102.1,
98.9, 54.2 (2 x C), 46.4 (2 x C), 9.8 ppm. IR (KBr) v 3407, 1653, 1587, 1567, 1514, 1375,
1222, 1203, 1107, 1000, 823, 566, 450 cm’™".

SEHER) 20: 4LA Y 120

m.p.177~180 °C. HRMS (ESI), [M + H]+ calculated for C;5sH36N405463.1937, found
463.1972. 'THNMR (300MHz, DMSO-d;): &= 12.80 (s, 1H, 5-OH), 11.85 (s, 1H, -NH-N=),
7.63 (d, 2H,J= 9.00 Hz, Ar-H), 7.01 (d, 2H, J= 9.00 Hz, Ar-H),6.78 (s,1H, CHCO),6.33
(s,1H,Ar-H), 3.40 (s, 4H, Ar-N(CH,CH,),N), 2.44 (s, 4H, Ar-N(CH,CH,),N), 2.23 (s, 3H,
NCHj3), 1.98 (s, 6H, Ar-CH;) ppm. C NMR (75 MHz, DMSO-d,):5= 181.6, 163.6, 156.6,
156.5, 153.1, 148.5, 138.2, 127.6 (2 x C), 125.0, 118.8, 113.9 (2 x C), 103.0, 102.1, 98.9, 54.2
(2 x C),46.4 (2 x C), 9.8 (2 x C) ppm. IR (KBr) v3419, 1654, 1587, 1567, 1383, 1236, 1221,
1106, 1001, 882, 566, 453 cm™.

SEHER) 21: LAY L21

m.p. 200~202 °C. HRMS (ESI), [M + H]+ calculated for C;3H2,N;06451.1573, found
451.1596. "HNMR (300MHz, DMSO-dy): &= 12.70 (s, 1H, 5-OH), 10.97 (s, 1H, 7-OH), 7.88
(d, 2H,J= 9.00 Hz, Ar-H), 7.07 (d, 2H, J= 9.00 Hz, Ar-H),6.64 (s,1H, CHCO),6.51
(s,JHAr-H), 594 (s, 1H, -NH-CH=C), 4.52 (s, 1H, -NH-CH=C), 3.33 (s, 4H,
Ar-N(CH,CH,),N), 2.44 (s, 4H, Ar-N(CH,CH,),N), 2.22 (s, 3H, NCH3) ppm. °C NMR (75
MHz, DMSO-dy): 182.1, 165.9, 163.6, 159.0, 150.3, 147.7, 131.0, 128.8, 127.3 (2 x C), 121.7,
111.7 (2 x C), 104.5, 103.7, 99.0, 57.2 (2 x C), 52.0 (2 x C), 46.6 ppm. IR (KBr) v3415, 2972,
1652, 1587, 1514, 1379, 1235, 1203, 1051, 1004, 827, 664, 559 cm™.

SEHER) 22: LAY 122

m.p.178~180 °C. HRMS (ESI), [M + H]+ calculated for C,3H;,N4OsS 467.1344,
found467.1362."HNMR (300MHz, DMSO-ds): &= 12.99 (s, 1H, 5-OH), 10.70 (s, 1H, 7-OH),
7.93 (d, 2H,J= 9.00 Hz, Ar-H), 7.12 (d, 2H, J= 9.00 Hz, Ar-H),6.93 (s,1H, CHCO), 6.74 (s,
IHAr-H), 6.61 (m, 3HAr-H& NH,), 3.44 (s, 4H, Ar-N(CH,CH,),N), 2.59 (s, 4H,
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Ar-N(CH,CH,),N), 2.32 (s, 3H, NCH3) ppm. °C NMR (75 MHz, DMSO-d;): 182.1, 168.9,
163.6, 161.8, 160.8, 152.7, 137.7, 130.5, 126.9, 127.3 (2 x C), 111.7 (2 x C), 108.0, 104.5,
104.0, 99.3, 57.2 (2 x C), 52.0 (2 x C), 46.6 ppm. IR (KBr) v 3392, 1655, 1601, 1512, 1356,
1209, 1109, 825, 701, 467 cm™.
SeHg] 23: LAY 123
H

OH O

m.p.164~168 °C. HRMS (ESI), [M + H]" calculated for C,sHsN;06493.2042, found
493.2083."HNMR (300MHz, DMSO-d;): &~ 12.80 (s, 1H, 5-OH), 11.92 (s, 1H, -NH-N=),
10.93 (s, 1H, 7-OH), 7.63 (d, 2H,J= 9.00 Hz, Ar-H), 7.00 (d, 2H, J= 9.00 Hz, Ar-H),6.78
(s,1H, CHCO0),6.30 (s,1H,Ar-H), 4.50 (s, 1H, NCH,CH,0H), 3.54 (m, 2H, NCH,CH,OH),
3.33 (s, 4H, Ar-N(CH,CH,),N) , 2.55 (s, 4H, Ar-N(CH,CH,),N), 2.44 (t, 2H, J= 6.00 Hz,
NCH,CH,O0H), 1.97 (s, 6H, Ar-CH;) ppm. ’C NMR (75 MHz, DMSO-d,): 181.6, 163.7,
156.6, 156.5, 153.1, 148.5, 138.0, 127.6 (2 x C), 125.0, 118.7, 113.7 (2 x C), 103.0, 101.9,
98.9, 60.1, 58.5, 52.8 (2 x C), 48.6, 46.5 (2 x C), 10.1 (2 x C) ppm. IR (KBr) v3412, 2914,
1654, 1584, 1513, 1370, 1223, 1203, 1106, 1000, 824, 562 cm™.

SeHR] 24: LAY 124

m.p. 250~258 °C. HRMS (ESI), [M + H]" calculated for Cy9H,7Ns0s5 526.2012, found
526.2083.'"HNMR (300MHz, DMSO-d;): & 12.80 (s, 1H, 5-OH), 11.91 (s, 1H, -NH-N=),
10.95 (s, 1H, 7-OH), 8.15 (m, 1H, Ar-H), 7.66 (d, 2H,J= 9.00 Hz, Ar-H), 7.57 (m, 1H, Ar-H),
7.06 (d, 2H, J=9.00 Hz, Ar-H), 6.89 (m, 1H, Ar-H), 6.80 (s,1H, CHCO), 6.68 (m, 1H, Ar-H),
6.32 (s,IHAr-H), 3.66 (s, 4H, Ph-N(CH,CH,),N), 3.48 (s, 4H, Ph-N(CH,CH,),N), 1.99 (s,
6H, Ar-CH;) ppm. >C NMR (75 MHz, DMSO-dy): 181.6, 163.7, 158.7, 156.5 (2 x C), 153.0,
148.5, 147.6, 137.9, 137.6, 127.7 (2 x C), 124.9, 118.9, 113.8, 113.2, 107.2, 103.1, 102.0, 98.8,
46.2 (2 x C), 44.1 (2 x C), 8.4 (2 x C) ppm. IR (KBr) v3411, 3167, 2360, 1652, 1584, 1563,
1508, 1434, 1354, 1227, 1202, 1103, 998, 953, 844, 818, 773 cm™".

SEHR] 25: AW 125

m.p. 200~202 °C. HRMS (ESI), [M + H]+ calculated for C,9H6N4O7 543.1835, found
543.1861.'"HNMR (300MHz, DMSO-dy): & 12.79 (s, 1H, 5-OH), 11.92 (s, 1H, -NH-N=),
10.96 (s, 1H, 7-OH), 7.88 (s, 1H, Ar-H), 7.65 (d, 2H,J= 9.00 Hz, Ar-H), 7.04 (m, 3H,
Ar-H),6.80 (s,1H, CHCO), 6.66 (m,lHAr-H), 631 (s,1HAr-H), 3.82 (s, 4H,
Ar-N(CH,CH,),N), 3.47 (s, 4H, Ar-N(CH,CH,),N), 1.98 (s, 6H, Ar-CH3) ppm. “C NMR (75
MHz, DMSO-d;): 181.6, 163.6, 158.3, 156.6, 156.5, 152.7, 148.5, 146.9, 144.9, 137.9, 127.7
(2 x C), 124.9, 119.1, 119.0, 115.9, 114.0, 113.8, 111.4, 103.1, 102.1, 98.9, 59.9 (2 x C), 46.5
(2 x C), 10.0 (2 x C) ppm. IR (KBr) v3392, 3163, 2923, 1581, 1515, 1433, 1368, 1279, 1227,
1103, 1012, 825, 755, 559 cm™.

SETER 26-520t45) 27 g SRS, AT S 1 AN 11 TR
TI B B ] AT 3

SeH] 26: LAY 126
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N’ -
\ /O O\'
0 O O| O
CH O
m.p.200~203 °C. HRMS (ESI), [M + H]+ calculated for C,sH 3N4Os 477.2093, found
477.2124."HNMR (300MHz, DMSO-d;): &~ 12.94 (s, 1H, 5-OH), 11.90 (s, 1H, -NH-N=),
7.72 (d, 2H,J= 8.60 Hz, Ar-H), 7.04 (d, 2H, J= 8.60 Hz, Ar-H),6.86 (s,1H, CHCO),6.61
(s,JH,Ar-H), 3.88 (s, 3H,ArOCH;), 3.40 (s, 4H, Ar-N(CH,CH,),N), 2.60 (s,
Ar-N(CH,CH,),N), 2.35 (s, 3H, NCH3), 1.96 (s, 6H, Ar-CH;) ppm. “C NMR (75 MHz,
DMSO-d;): 182.3, 172.5, 164.4, 158.2, 157.5, 148.3, 138.3, 137.0, 128.7, 128.2, 126.1, 123.5,
114.5, 104.0, 102.5, 96.4, 57.1, 54.2 (2 x C), 46.4 (2 x C), 9.1 (2 x C) ppm. IR (KBr) v3425,
2936, 1656, 1600, 1514, 1432, 1375, 1339, 1223, 1206, 1126, 999, 816, 661, 567 cm™.
SeHAR] 27: AW 127

g
oD
OH O

m.p.210~212 °C. HRMS (ESI), [M + H]" calculated for C,sHysN4Os 463.1937, found
463.1973."HNMR (300MHz, DMSO-d;): &~ 12.94 (s, 1H, 5-OH), 11.89 (s, 1H, -NH-N=),
7.72 (d, 2H,J= 8.60 Hz, Ar-H), 7.02 (d, 2H, J= 8.60 Hz, Ar-H),6.85 (s,1H, CHCO),6.61
(s,JH,Ar-H), 3.88 (s, 3H,ArOCH;), 3.32 (s, 4H, Ar-N(CH,CH,),N), 2.90 (s,
Ar-N(CH,CH,),N), 2.71 (s, 2H, Ar-N(CH,CH,),N), 1.95 (s, 6H, Ar-CH3) ppm. C NMR (75
MHz, DMSO-dy): 181.8, 163.8, 157.7, 157.0, 147.8, 137.8, 127.9, 127.7 (2 x C), 125.6, 118.9,
114.0, 103.5, 102.0, 95.9, 56.5, 46.1,45.5, 45.4, 44.1 , 9.5 (2 x C) ppm. IR (KBr) v3410, 2923,
1655, 1598, 1513, 1373, 1224, 1205, 1124, 999, 825, 567 cm™.

ST 28-St A5 40 IR Ak S T DY 8 o R R i 4, AT 225 S 1 g
(1) 7 120 % 2 | 28 45 21

%ﬁ@@' 128: LAY L28

~

T SR PNL
O
O — W‘_’ .
|
20 OH O

OH O

L HlEfE VI-6 [il#

B rhE R 1-5 (15g, 50 mmol) JIAF] 75 mL J5/K DMF, JKiBZ%E 0°C, HiHHEM,
PN\ NBS (893 g, 50mmol), ZAETHER =KL 2h, TLC K (V mpwe: V
ceem=1:2) N SE4, HhUE, VEUHT 10 mL FEEVES . BUHUEDEHT 20 mL T,
g, JEUFTRBEER A AR 1536 g, R 80%.

FNH: HEE VI-T 14

R R VI-6 (2 g, 4.26 mmol )+ AL 4% (8.72 mmol ) CsCO; (2.84 g, 8.72 mmol )+
(Pd)y(dba); (120 mg, 0.13 mmol) Fl rac-BINAP (244 mg, 0.39 mmol)JII A\ 50 mL FiZE,
1E No AR H NI 36 ho TLC ARGl (V zmzm: V —mes=20: 1D RN 5E4, AR E
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T, Y ARG BIAR RS A . AT 20m]l AU BEEL TR K AR 2
pH=4-5, B &, 2HIHKZ. /KZEH NaHCO3 /KiEHHE pH=8-9, H 20mL —&
R, SR Z HTE7K NapSO, T, fhiE, JERE 28115 2 kR e bl ik, +
K2 H AR ER AR 218 mg, R 10.73%.

FHL R vVI-8 1

AR VI-7 (218 mg, 0.57 mmol) T 2 mL & H ke, JKiFEZE 0°C LAR.
N, R IO =346 (027 mL , 2.85 mmol), #IEIKE, SZEFE =R 1 h.
TLC A (V —gep: Ves= 151 1) KN4, TEIKBEATF N2 10 mL FEESE K
SUNL, ol B AR RR kL o FLARH 10 mL S BE AR, ] NaHCO; /KIS A 2 pH =
8-9, BFEME, —EHFHZEH 10 mL A NaCl KIEWBEG, Jo/K NaySO, T8, filjeE,
PEVRIRE RN, 3R E A 183 mg, UK 86.8%; HRMS (ESI), [M+H]" calculated for
C10H20FN,04 371.1407, found 371.1397; "HNMR (300 MHz, DMSO-ds) d(ppm): 8.23(q, J =
6.00 Hz, 2H, Ar-H), 7.48 (t, J = 9.00 Hz, 2H, Ar-H), 7.03 (s, 1H, Ar-H), 6.55 (s, 1H, Ar-H),
3.91 (s, 3H, -OCHj3), 3.02 (m, 8H, -CH,-).

)P LAY 128 Kyl

g rhiE AR VI-8 (174 mg, 0.49 mmol), 1-FIZENREE (490 mg, 4.9 mmol) , DIPEA (632
mg, 4.9 mmol)# T 2 mLDMSO ', FHEZ 120-130 °C M 1.5 ho TLC &M (V —xwe:
Voes= 100 1) RN 5EA. WA RS, S0 10 mL HO WK, & EEACEL,
A ANEEM 10 mL MO ER KSR, TE/K NapSO, T, i, JEMURUE &1, At
2AL Ik # EE AR 163 mg, UCF 73.9%; HRMS (ESI), [M+H]" calculated for C,5H3oN30,
436.2236, found 436.2243; 76.5%;'HNMR (300 MHz, DMSO-ds) é(ppm): 13.10 (d, 1H,
Ar-OH), 7.91 (q, J = 6.00 Hz, 2H, Ar-H), 7.08(t, J = 9.00 Hz, 2H, Ar-H), 6.80 (t,/ = 12.00 Hz,
1H, Ar-H), 6.44 (d, J = 42.00 Hz, 1H, Ar-H), 3.88 (s, 3H, -OCH3), 3.35 (m, 8H, -N-CH,-),
3.21(s, 2H, -CH,-), 2.50 (d, 4H, -CH,-), 2.25 (s, 3H, -CHs), 1.97 (s, 2H, -CH,-).

S 29-92 5] 40 TR SR A%, WS St 28 HETHEIA B AT 4G
il #4331 6

SZHEfE) 29: Ab5 W) 129

SIS

s
OH O
HRMS (ESI), [M+H]" calculated for C,sH30N305 452.2185, found 452.2196; 'H NMR
(300 MHz, chloroform-d) é(ppm):13.02 (s,1H,Ar-OH), 7.93 (d,J =6.00 Hz,2H, Ar-H), 7.03 (d,
J=9.00 Hz, 2H, Ar-H), 6.58 (s, 1H, Ar-H), 6.40 (s, 1H, Ar-H), 3.92 (s, 3H, O-CHj3), 3.89 (t, J
= 3.00Hz, 4H, -O-CH;-),3.50 (t, J = 6.00Hz, 4H, -N-CH;-),3.20 (t,/ = 9.00Hz, 4H, -N-CH;-),
2.70 (t,J = 6.00Hz, 4H, -N-CHj;-), 2.47 (s, 3H, -CH,).
St 30: LA L30
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HRMS (ESI), [M+H]" calculated for C,sH2sNsO4 462.2141, found 462.2158; '"HNMR
(300 MHz, DMSO-d) 6(ppm): 7.53 (d, J = 9.00 Hz, 2H, Ar-H), 7.35 (s, 1H, N-CH=), 6.90(d,
J=9.00 Hz, 2H, Ar-H), 6.69 (s, 1H, Ar-H), 6.54 (s, 1H, -C-CH=), 5.48 (d,/ = 3.00 Hz, 1H,
Ar-H), 3.85 (s, 3H, -N-CH3), 3.53(s, 3H, -OCH3), 3.29 (m, 4H, -CH,-), 2.51 (m, 4H, -CH,-),
2.21 (s, 3H, -CH3).

Sl 31: A L3l

SV

HRMS (ESI), [M+H]" calculated for C,6H3,N30, 450.2393, found 450.2392; '"H NMR
(300 MHz, MeOH-d) 6(ppm): 7.85 (d,J =9.00 Hz,2H, Ar-H), 6.98 (d, J = 9.00 Hz, 2H, Ar-H),
6.47 (s, 1H, Ar-H), 6.36 (s, 1H, Ar-H), 3.85 (s, 3H, -OCH3), 3.32 (s, 4H, -N-CH,-),3.25 (d,J
=3.00 Hz, 4H, -N-CH,-),3.00 (s, 4H, -N-CH,-), 2.54 (d,J =3.00 Hz, 4H, -N-CH,-), 2.30 (s, 3H,
-NCH;).

Sl 32: AP L32

SIS

s
OH O
HRMS (ESI), [M+H]+ calculated for C,5H3;N,04 451.2345, found 451.2330; 'H NMR
(300 MHz, chloroform-d) é(ppm):12.99 (s,1H,Ar-OH), 7.94 (d,J =9.00 Hz,2H, Ar-H), 7.02 (d,
J=9.00 Hz, 2H, Ar-H), 6.95 (s, 1H, Ar-H), 6.37 (s, 1H, Ar-H), 3.90 (s, 3H, -OCH3), 3.45 (s,
4H, -N-CH;-),3.10 (s, 4H, -N-CH>-),2.66 (s, 4H, -N-CH,-), 2.43 (s, 3H, -N-CH3), 1.71 (m, 6H,
-CHy-).
St 34: LB L34

oy

OH O
HRMS (ESI), [M+H]"™ calculated for C,1H, FNOs 386.1404, found 386.1418;'"HNMR
(300 MHz, DMSO-d;) d(ppm): 12.88 (s, 1H, Ar-OH), 8.21(q, J = 6.00 Hz, 2H, Ar-H), 7.49 (t,
J=19.00 Hz, 2H, Ar-H), 7.02 (s, 1H, Ar-H), 6.55 (s, 1H, Ar-H), 4.67 (s, 1H, -C-OH), 3.90 (s,
3H, -OCH;), 3.71(m, 1H, -CH-), 2.92 (m, 4H, -CH,-), 1.71 (m, 4H, -CH,-).
SeH 35: A L3S
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OH O

HRMS (ESI), [M+H]" calculated for C,H4sFN,0, 399.1720, found 399.1731; "HNMR
(300 MHz, chloroform-d) é(ppm): 12.80 (s, 1H, Ar-OH), 8.02(t, /= 6.00 Hz, 2H, Ar-H), 7.25
(d, /J=9.00 Hz, 2H, Ar-H), 6.63 (s, 1H, Ar-H), 6.40 (s, 1H, Ar-H), 3.91 (s, 3H, -OCHs), 3.05
(m, 4H, -CH;-), 2.85(m, 2H, -CH-), 1.12 (d, J = 6.00 Hz, 6H, -CH3), 0.89 (d, /=9.00 Hz,1H,
-NH-).

St 36: LA L36

OH O

HRMS (ESI), [M+H]+ calculated for C,3H24FN,O4S 491.1288, found 491.1293; 'HNMR
(300 MHz, chloroform-d) é(ppm): 12.87 (s, 1H, Ar-OH), 7.94(d, J=6.00 Hz, 2H, Ar-H), 7.34
(d, J = 9.00 Hz, 2H, Ar-H), 6.65 (s, 1H, Ar-H), 6.43 (s, 1H, Ar-H), 4.19 (m, 2H,
-OCH,CH3),3.96 (s, 3H, -OCH3), 3.50 (m, 8H, -CH;-), 1.37(t, J=9.00 Hz, 3H, -CHj3).

S 37: LAY L3T

Oy /NH

) S

s
OH O
HRMS (ESI), [M+H]" calculated for C,0H2FN,OsS 419.1077, found 419.1091; '"HNMR
(300 MHz, chloroform-d) é(ppm): 12.85 (s, 1H, Ar-OH), 7.97(q, J=3.00 Hz, 2H, Ar-H), 7.29
(d, /=18.00 Hz, 2H, Ar-H), 6.64 (s, 1H, Ar-H), 6.43 (s, 1H, Ar-H), 3.95 (s, 3H, -OCH3), 3.65
(t, J=9.00 Hz, 4H, -CH,-), 3.28(d, J = 6.00 Hz,4H, -CH>-).
St 38: LB L38

H
N
(\NH
() S
L
OH ©

HRMS (ESI), [MJrH]+ calculated for C,4H,oN,O4 437.2189, found 437.2154; 'H NMR
(300 MHz, DMSO-ds) o(ppm): 7.96 (d, J =12.00 Hz, 2H, Ar-H), 7.08 (d, J = 9.00 Hz, 2H,
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Ar-H), 6.72 (s, 1H, Ar-H), 6.47 (s, 1H, Ar-H), 3.88 (s, 3H, -OCHs), 3.75 (s, 8H, -CH,-), 3.86
(d, J=18.00 Hz, 8H, -CH,-).
SR 39: LAY L39

"
N
SRS
/o
OH O
HRMS (ESI), [M+H]+ calculated for C,4H,gN3;05 438.2029, found 438.2041; 'H NMR
(300 MHz, DMSO-dy) d(ppm): 8.00 (d, J =12.00 Hz, 2H, Ar-H), 7.09 (t, J = 6.00 Hz, 2H,
Ar-H), 6.77 (s, 1H, Ar-H), 6.48 (s, 1H, Ar-H), 3.87 (s, 3H, -OCH;), 3.74 (m, 4H, -O-CH,-),
3.03 (t,J = 6.00 Hz, 4H, -N-CH,-), 2.86 (t, J = 3.00 Hz, 4H, -N-CH,-), 2.51 (s, 4H, -N-CH,-).
St 40: AP L40

§ (J
() T
_0 o}
(]
OH O
'H NMR (300 MHz, DMSO-ds) d(ppm): 8.00 (d, J =9.00 Hz, 2H, Ar-H), 7.00 (d, J =
9.00 Hz, 3H, Ar-H), 6.79 (s, 1H, Ar-H), 6.49 (s, 1H, Ar-H), 3.89 (s, 3H, -OCH3), 3.55 (t, J
=6.00 Hz, 5H, -N-CH,-), 3.00 (m, 4H, -N-CH,-), 2.90 (q, J = 6.00 Hz, 8H, -CH,-), 2.48 (q, J
=6.00 Hz,4H, -CH,-), 1.85 (d, J=12.00 Hz,2H, -CH,-), 1.45 (m, 2H, -CH,-).
TN TH R B B A P 0 A A 24 B A S s AT 2 AL
AR B A A A X e 2 R P A A v 1
SRR AR
a. MTT ¥R RITC &
¥ 250 mg MTT, HIAE] 50 mL K51 1 x PBS (0.01 mol/L pH=74) 1,
Pt 30 min, A 0.22 pm HIBALIERGEDE, RS 703T EP &, 20 °C BOGIRAT
b 4 5 7%
gl fukk: HepG2. A549. HCT116 #1 THP-1
A RE TR DMEM WBAART o3k, 1640 MUK TR 2L, 10%864- 1003, 0.25%J5RHE, 1 x
PBS
C/ﬂ\:’f@
SrAT4l DMSO WK, 44t 96 FL4HMLk: TR
SRR AN AR
WA EEX G P2 A ) £
SRR
(1) HiR
BERh M ) 0.25%RARI AN AR TH AL, FIA 10% FBS 4 57 57 L fic i 520 B v o
PAEEFL 4x10°~10° ANl d%dh T 96 FLIEFRM S, &FFLAARL 100 pL.
BN W R MU O  9R 46, 37°C, 5% AR MABAREEAME T, Bk 24
N
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(2) s

T T WS i EUN B H R IE R A RIEAS, BITT AT 45 24 W55 FEA0H B 1H R 929
IO 2B IR Ak B E A M B F2 FE N 35 9% 72 ho

(3) 2

B35 12h Ja, B 20 uLMTT W (5 mg/mL), 37°C k&0 H 4 h, £ HiSH,
BALINA 150 uL DMSO, &% 10 min, ¥ H 78 70 W5

(4) bt

492 nm P, TEBEIC A I 00 e A FLCIRIR AR, 0SSR g,

(5) SLEGLE R HT

SEAR S R U N LT
1 AR BB S A 0T S A L) AR KA
e A L A TEIC s : uM)

HepG2 A549 HCT-116 THP-1
L1 >100 >100 67.4 245
L2 10.0 7.8 53 4.9
L3 255 283 17.7 17.2
L4 17.8 12.0 13.9 17.1
L5 6.6 13.1 15.5 199
L6 24.5 215 16.8 10.7
L7 18.0 55 34 6.1
L8 14.7 9.6 7.1 93
L9 15.3 9.7 8.5 7.0
L10 232 222 19.8 18.6
L11 8.5 2.0 3.6 4.5
L12 17.7 4.1 12.8 6.3
L13 5.0 1.35 3.8 55
L14 67.3 412 399 33.8
L15 41.6 20.1 272 290
L16 >100 233 35.5 284
L17 6.6 7.1 42 10.1
L18 20.8 7.1 12.3 14.9
L19 8.6 5.1 438 4.4
L20 6.3 2.5 3.2 22
L21 >100 >100 >100 >100
L22 19.1 229 17.6 15.7
L23 >100 >100 17.5 52
L24 55 1.9 1.2 3.0
L25 13.4 9.9 5.8 4.5
L26 2.7 1.8 0.4 0.8
L27 2.0 0.9 0.4 0.6
L28 10.6 9.6 10.1 17.4
L29 21.1 2.9 3.7 19.0
L30 >100 13.8 10.5 269
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L31 >100 >100 87.7 51.0
L32 1.8 0.7 0.5 44
L33 4.4 1.1 12 43
L34 >100 >100 5.4 13.7
L35 2.1 1.0 0.8 22
L36 73.7 9.8 13.3 >100
L37 18.6 443 5.0 18.7
L38 15 0.7 0.3 1.6
L39 45 1.6 0.5 29
L40 3.1 1.4 0.4 27

WIS E 17.6 423 273 31.8

He 1 0] 0L, 20 BH OB 2 A A5 o0t s 4 Mo 350 A S (R4t s 1k, AR TSR R
AR R, EEBON R AT 24 1264 L27. L32 1 L38.

T AR AE YN T CDKO F1 CDK2 41 14

S S BN SIS TV

CDKY/cyclinT. CDK2/CyclinA E4 Y1 5Kk 8 mM MOPS. 0.2 mM EDTA. 10 mM
BEESEEAT 10 uM y-[33P]-ATP — LI 5. A Mg-ATP IR A5, EIRSMN 40 734, i
AN 3% BERRIER SOV o B S NIRAE S PR R P30 YRR B, H 75 mM BEER PRV 3 X,
B S min; HHEEBEGR 1 IR IRIGTEIFINERH . L fEAS R JE AL S A7 £E )
LT, 7£ 60 mM [¥) HEPES-AZAMAN (pH 7.5) 1 3 mM RISALEE, 3mM R&ELLEE,
3 uM FIEN-JE 81, 1.2mM DTT, 50 ug/mL PEG20000 A1 1 uM [¥] ATP % CDK9-cyclin T
CDK2-Cyclin A E4 Y5 E4JEY) RBERCHK tide 7 30 °C %1 FHEH 2 ho JHid{d 1] ik
B AL s 3 MU R western blot 2> H A6 I B B2 AL JEEY)

SEIREE R TR
2 AR HER AR CDK9 A1 CDK2 [ 1Cso &
e 5 B ] ICso (nMD
CDK9 CDK2 CDK2/ CDK9

L4 428 NA >100
L5 1450 NA >100
L7 94 NA >100
L8 179 NA >100
L11 705 NA >100
L12 737 NA >100
L13 560 NA >100
L19 13 104 80
L20 1.1 83 75
L26 2.0 104 52
L27 3.0 94 31
L32 3.0 1180 390
L38 6.6 2007 30
L39 6.4 592 93
L40 5.2 517 99

DU B2 198 1460 74
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Flavopiridol 3.5 30 8.6

NA LR LA YIxE CDK2 34 PG 1 «

M 2 A0, AR S YA 5250 CDKO HoA 8y g1, 5
Flavopiridol fH%4, {HX} CDK9 IR 7 B3 & . Fral &Y L26 4 CDK9
335155 Flavopiridol 22 A1 2, H 1Cso (A 2] 1 3.0nM, 54 L32 % CDK9/CDK2
HIIE PRI IS 53 £, S Flavopiridol 1] 45 fi%.

= BRI HAYNAF CDKs Bk £

*® 3 AR AV AR CDKs Bk £

/ﬂf‘/ﬁ\#@?% ICso (nM)
CDK1 CDK2 CDK4 CDK7 CDK9
L26 432 910 254 56 2
L38 8180 2006 84 2061 6.5
L39 3534 593 257 7367 6.3
L40 3475 516 44 1719 5.1
S ER 2250 1460 228 1050 198
Flavopiridol 18 30 9 148 35

HIE% 3 AL, AR CDK ZORHAR SRS, A< B0 593 CDKO R AT BN
i PR H A CDKO £ ML D025 2 BLE G PR 111254 Flavopiridol «

0. AL S VISR TE S 2

R AR EVIRRETESH

EWrs Log D [EEEReay s W (pH=4.5)
(pH=17.4) (ug/mL) (ug/mL)
L20 2.2 4.5 111
L24 2.1 2.5 61
L26 2.0 28 1334
L27 1.2 36 4000
PSR 2.85 3 8

M3 4 W)L, AR BRLIEALA YD L27 AR BT, R i AR BRE2A N (pH =4.5)
()95 il P AEOGE T oA AL B0 13 31 T KR I3 A R 4500 T I R R DO S R I
500 i, Log D {H &4 TA E MM .

Fiv FAVEI T iSRS &4 126, X EEAT 75 MV4-11 9 1 1 5286 .

SEUR TR B AT B K MVA-11 iR+ 6 SLIRIN, #F L26 LAY il
FAS R RO PR B2 F R4 S 4N ME, 24 /NI R UCEE4I A, PBS Peis— K, ARG NI T
e, 30 J3l i FH UG AN e SOG4 T AR I o

P I

B 1 AR LAY 126 55 MV4A-11 4 g T s ih 5

B 1AL, B L26 fetl DUR BRI M 7 05 5 MV4-11 i T, ks
YD 126 BIRIEA 1 uM B ] DUHZ) 40% 2 i AR T .

N~ FATH WB B ERAY) L26 RbtMos /e MLEIEEAT 7RSS, BRATEZE Tik
AW L26 % CDKO K Rl A RIS R0 o

SEG TR BT B K I MVA-11 RN T 6 FLIRA, T4 S AN AR
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BRI G 126, 4 /NGRS, L DMSO fE B X, B-actin /E A
DEN

P ST
I 2 770, 4S9 L26 Beimid 34| CDKO BIwE 1, 845 2 7 Ser BEERAL I RNA B4
A 11 RIS E B b, FFERA L NI R T8 ) Mcl-1 3 IA & IR B AR I 1)
Jk/b, A# Cleaver caspase 3 WKL & 2IREMKMIMERI 0. XRH TIEY) L26 &ilit
i CDKO Wyd e, 15 T e i T ds L ERas g o, i 5l AR gn i & A T .

27



WO 2020/228513 PCT/CN2020/086917

A E R H
RIS (D BRI a . JE LR, B AT

OH O
(D

= N~
o, PRk Ry OAL Wﬁ%| ;

Prik Ry AE HIHELLHE;

< o S
Bk R, 9 . 2. R O@ OO\ OAG\IH\
ot “{%? pLaatel

~
SO B B0 50 b0 RO PR

—
0]

OH
I\ /—\ >:O an\y N~
O O ROET RO,

Frid Y NN, Y WA B AR 2RI 37 Ak 4247 ;
ik m Jg 1. 2 803 3;
Fiid X & 0. CR?*E NRY;

.

i R*AE Fedkl

/N
Fiik R® AL, WL 25, R §_¥0H\ gj\o\ @ §_© N=

O]

o)

17 // o
2« MRARBURIESR 1 Frd e 4, AR T 25% Bl sz i sh 4R il (D ks
YrnZs s Bl 52 IR i i, SLAETEHUIR SR ALK ks e g M TEH LR B4 -
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Wl WIREUR. BRER. BRIREUIR. BERR. BRI — U, BERR AR R, AALA.

RWEBEWR: TR ANRER R, B2, JLR. R, WARKR. 78R,

HUREIR . PNERIR . MR T HOREEIR . PIBEIR . HoRIR. T IR W R. ¥ IR,

JREER ST M IR BRI R .

3. MREAUAIEEKR 1 80 2 Pk L&Y, HAHEAE T Iriditb Yo in M 8
_Alﬁ:

a5 #ifh = g3 Iy T
L1 Cy0H19NOg 369.1212
L2 Cy3H,6N> 05 410.1842
L3 h|l C,5H73N> 05 436.1998
L4 I/\NH C20H20N205 368 1373

~o N\)
o Lo L
|
OH O
L5 (\N/ C21H22N205 382.1529
~o N\)
HO 0 | O
OH O
L6 (\N/\/OH C22H24N206 412.1634
~0 N\)
HO. 0 | O
OH O
L7 IR i CH»4N, 05 396.1685
Lo
HO. Q 0. |
OH O
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L8 It - C3H6N,Os 410.1842
o N
HO O o) O
OH O
L9 o C3H N, O 4241634
A |
HO o] O
)
OH O
L10 H C,H30N,0 450.2155
O\O N\) 26H30N205
HO. O o) O
OH O
L11 )\ H C23H26N205 410.1842
(0]
“C
OH O
L12 )\ - C4H,5N, 05 424.1998
0]
L
OH O
L13 I i C4H,sN,O5 424.1998
(0]
_0 O 0.
OH O
L14 P - C»eH30N,05 450.2155
6]
=
L15 I ( s C,H33N;05 467.2420
HO. 0. O
_N_ OH O
Ll6 'El NH C23H25N305 423 1794
HO
L17 \O\ N C6H31N305 465.2264
° N
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L18 o? QNH C,sH4N, 04 448.1634
Ll9 H C24H24N405 448 1747

N (NH
) O N
HO. O o} |
OH O
L20 H C25H26N4O5 462.1903
N N
o) O N
HO O 0] |
OH O
L21 HN—P (\N/ CH»,N4Og 450.1539
X (J
L22 C14H»3N305S 465.1358
>/\ (\ - 24I123IN3UsS
L23 C,6H28N4Og 492.2009
OH O
L24 H /l C29H27N505 525.2012
N'N/ NN
\J S O N\)
HO O O|
OH O
L25 N’H 9 o Ca9H36N4 O 542.1801
@]
HO O oI O
OH O
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L.26 A C6HsN4Os 476.2060
oUve
(]
OH O
L27 y C,sH,6N,Os 462.1903
N (\NH
NS
[e]
ot o
O
OH O
L.28 Q O/ C,sHyoN;0,4 4352158
o ove
CO)
OH O
L.29 [Oj O/ C,sH,oN305 451.2107
e | O O
(1]
OH O
L30 3L O/ C1sH27N50,4 461.2063
Sy e
_O o}
(]
OH O
L31 Q O/ C,6H;3 N0, 4492315
Ve
]
OH O
L32 H C,H:N,O 4362111
[N] @H 241 1281N4 Y4
L33 | P C,sH3,N,0, 4642424
N
SO
_O o
(]
OH O
L34 (j/OH (\]\l/ C26H3 1N305 465.2264
N
Neve
(]
OH O
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W Cy7H34N404 478.2580
NG

L35
R
0.

L36 N CasH34N4O5S 570.2148
=N

H
L37 Oy -NH C25H30N405S 498.1937

L38 N Cr4HsN4 Oy 436.2111

L39 H C24H27N305 437.1951

L40 (\O C29H36N405 520.2686

4. —MAVHEY), HEALET, BUFZSR 13 e Fb Y22 ol iz
fth BR. WML PIERET 2, FI25F bRl B AR
S5 RRIERUAE SR 1-4 (R — TR BIAE S P AE ] % LL CDKO J9#E s K1/ 75311 771

2N
6~ MRIEBUAN LR 1-4 4B — TPk B SO I 2 TS BIG T DU 25 29V AN e i 8
2N

7 RIEBMZKR 6 P IR, HAFIEA T Prd i s 65 HIV e ELAH1m
5+ EBWEE. BREE. 2. AT M0k Sanifaes. W R o s A8 S i 2
8 HEALFIEER 6 Prif M AT, HAFHEAE T ik iR AR AR R I
WRELE S TP LA FL . nOAUMR. Fioe. BV, Reloms. op Sum Al s
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A
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