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(57) Abstract: Disclosed are a pyrazolopyrimidine compound, a preparation method for same, and appli-
cations thereof. Provided in the present invention is the pyrazolopyrimidine compound as represented by
formula (IT). The compound has improved inhibitory activity with respect to WEEI kinase.
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[oj , 2 'TH NMR (400 MHz, MeOD) & § 8.85 (s, 1H), 8.00 (t, J = 7.9 Hz, 1H),

7.80 (d, J = 8.1 Hz, 1H), 7.68 (d, J = 7.7 Hz, 1H), 7.62 (d, J = 8.6 Hz, 2H), 7.28 (d, ] = 8.6 Hz,
2H), 5.78 — 5.68 (m, 1H), 5.06 (d, J = 10.3 Hz, 1H), 4.95 (s, 1H), 4.82 (s, 2H), 3.82 — 3.76 (m,
1H), 2.81 (s, 1H), 2.71 (s, 3H), 2.49 (s, 1H), 2.08 (d, J = 10.9 Hz, 3H), 1.94 (d, J = 15.0 Hz,
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3H), 1.72 (s, 4H), 1.59 (d, J = 7.0 Hz, 6H);

[o]

o™ M , H: TH NMR (400 MHz, CDCI3)} 6 8.87 (d, J= 2.1 Hz, 1H), 7.91 (td, J =
7.9, 1.5 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.54 (t, J = 7.9 Hz, 2H), 7.39 (d, J = 7.7 Hz, 1H),
7.21(d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.07 (dd, J = 10.2, 1.1 Hz, 1H),
496 (dd, J = 17.1, 1.2 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.25 — 4.10 (m, 2H), 3.95 (s, 1H),
2.73 (s, 1H), 2.56 (dt, J = 15.5, 10.8 Hz, 1H), 2.28 (d, J = 7.9 Hz, 1H), 2.14 (d, J = 10.6 Hz,
1H), 2.05 — 1.97 (m, 1H), 1.78 (dd, J = 19.0, 8.5 Hz, 1H), 1.67 (dt, J = 10.1, 6.1 Hz, 3H), 1.61
(s, 6H), 1.59 ; 1.44 (m, 1H), 1.34 — 1.26 (m, 3H);

N

, . 'H NMR (400 MHz, MeOD) y & 8.84 (d, J= 1.4 Hz, 1H), 8.00 (td, J
~ 79,40 Hz, 1H), 7.83 — 7.76 (m, 1H), 7.67 (dd, J = 7.7, 0.7 Hz, 1H), 7.60 (dd, J = 8.4, 5.7
Hz, 2H), 7.19 (dd, J = 13.2, 8.6 Hz, 2H), 5.73 (ddd, J = 17.0, 6.1, 4.1 Hz, 1H), 5.08 — 5.03 (m,
1H), 495 (d, /= 1.3 Hz, 1H), 4.86 — 479 (m, 2H), 2.72 (s, 1H), 2.58 (s, 1H), 2.27 (d, J = 6.7
Hz, 1H), 2.13 (d, /= 10.0 Hz, 1H), 1.96 (d, J = 102 Hz, 1H), 1.80 — 1.66 (m, 4H), 1.64 — 1.52
(m, 7H);

X B
HN” N7 N
N
O\(\
-
OH
0P >N T
| >

£ "H NMR (400 MHz, CDCIs) 4 & 8.86 (d, J = 4.2 Hz, 1H), 7.97 — 7.88

=70

(m, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.53 (dd, J = 12.3, 8.5 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H),
7.28 — 7.15 (m, 2H), 5.80 — 5.65 (m, 1H), 5.06 (d, J = 10.0 Hz, 1H), 4.95 (d, J = 17.1 Hz, 1H),
477 (d, J= 6.0 Hz, 2H), 3.10 (d, J = 12.1 Hz, 3H), 2.98 (s, 3H), 2.67 — 2.57 (m, 1H), 2.14 (dd,
J =209, 10.3 Hz, 1H), 2.06 — 1.97 (m, 2H), 1.92 (d, J = 14.0 Hz, 1H), 1.78 — 1.66 (m, 4H),
1.61 (s, 6H), 1.49 (dd, J = 22.8, 12.2 Hz, 1H);
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o v , H: 'H NMR (400 MHz, CDCl3) & §8.85(d,J=4.7Hz, 1H), 791 (dt, J =
10.7, 7.9 Hz, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.53 (dd, J = 12.0, 8.5 Hz, 2H), 7.39 (dd, J = 7.6,
2.4 Hz, 1H), 7.22 (dd, J = 19.5, 8.5 Hz, 2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (d, J =
102 Hz, 1H), 495 (d, J = 17.1 Hz, 1H), 4.77 (d, J = 6.1 Hz, 2H), 421 (dd, J = 16.4, 8.6 Hz,
2H), 4.10 — 4.02 (m, 2H), 2.63 — 2.52 (m, 2H), 2.35 — 2.20 (m, 2H), 2.15 — 2.07 (m, 1H), 2.00
(dd, J=13.4, 3.0 Hz, 2H), 1.92 - 1.83 (m, 1H), 1.79 — 1.63 (m, 4H), 1.60 (s, 6H), 1.48 (ddd, J
=24.7,125, 2 5 Hz, 1H);

gm

, 2 "TH NMR (400 MHz, CDCI3) 46 8.86 (s, 1H), 7.93 — 7.85 (m, 1H), 7.78
(d, J=7.8Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39 (dd, /= 7.6, 0.7 Hz, 1H), 7.19 (d, J = 8.5 Hz,
2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H), 4.94 (dd, J = 17.1,
1.3 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.11 (d, J = 8.9 Hz, 1H), 3.24 (t, J = 7.0 Hz, 4H), 2.52 —
2.43 (m, 1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H), 1.45 (dt, J = 14.9,
7.5 Hz, 2H), 1.23 —1.08 (m, 2H);

éb*

, H: 'H NMR (400 MHz, CDCI3) 4 & 8.84 (d,J = 3.7 Hz, 1H), 7.94 (dd, J
=14.8, 6.9 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.58 — 7.50 (m, 2H), 7.42 (dd, J = 7.5, 4.1 Hz,
1H), 7.22 (dd, J = 15.8, 8.5 Hz, 2H), 5.71 (dd, J = 11.5, 5.4 Hz, 2H), 5.07 (d, J = 10.2 Hz, 1H),
495 (d, J =17.1 Hz, 1H), 4.77 (d, J = 6.1 Hz, 2H), 2.82 — 2.72 (m, 1H), 2.60 (s, 1H), 2.12 —
2.01 (m, 3H), 1.92 (d, T = 12.5 Hz, 1H), 1.81 — 1.67 (m, 3H), 1.62 (s, 6H), 1.54 — 1.43 (m, 1H),
0.93 — 0.78 (m, 3H), 0.52 (s, 2H):

33



WO 2020/259703 PCT/CN2020/098611

)\ﬂf

o, , H: 'H NMR (400 MHz, CDCl3) A & 8.88 (s, 1H), 7.91 (t, J = 7.9 Hz, 1H),
7.77 (d, T = 7.9 Hz, 1H), 7.56 (d, ] = 8.5 Hz, 2H), 7.40 (d, = 7.4 Hz, 1H), 7.19 (d, J = 8.5 Hz,
2H), 5.78 — 5.66 (m, 1H), 5.07 (dd, J = 10.2, 1.0 Hz, 1H), 4.96 (dd, J = 17.1, 1.2 Hz, 1H), 4.77
(d, ] = 6.2 Hz, 2H), 4.42 (d, = 7.6 Hz, 1H), 3.49 — 3.35 (m, 1H), 3.04 (s, 3H), 2.57 — 2.46 (m,
1H), 2.29 = 2.17 (m, 2H), 2.05 ~ 1.96 (m, 8H), 1.56-1.65 (m , 2H), 1.41-1.50 (m, 2H);

i

4 , H 'H NMR (400 MHz, MeOD) y §8.84 (s, 1H), 8.02 (m, 1H), 7.80 (m,
1H), 7.72-7.58 (m, 3H), 7.25 (m, 2H), 5.73 (ddt, J = 16.5, 10.3, 6.1 Hz, 1H), 5.05 (dd, J = 10.2,
1.0 Hz, 1H), 4.95 (d, 1H), 4.83 (d, J = 6.1 Hz, 2H), 3.54-3.42 (m, 1H), 2.59 (m, 1H), 2.14 (m,
TH), 1.98 (m, 2H), 1.83 (m, 1H), 1.68 (m, 2H), 1.60 (s, 6H), 1.50 (m, 2H);

Aﬂf

, H 'H NMR (400 MHz, DMSO) 4 & 10.28 (s, 1H), 8.88 (d, ] = 1.8 Hz,
1H), 8.09 — 7.97 (m, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.66 (dd, J = 20.6, 8.5 Hz, 3H), 7.19 (dd, J
=11.1, 8.7 Hz, 2H), 5.74 — 5.61 (m, 1H), 5.00 (d, J = 10.2 Hz, 1H), 4.82 (d, ] = 17.1 Hz, 1H),
4.69 (d, T = 5.5 Hz, 2H), 3.23 (s, 1H), 2.74 (t, T = 12.1 Hz, 1H), 2.53 (s,1H), 2.12 (d, T = 10.1
Hz, 1H), 1.98 (d, J = 13.2 Hz, 1H), 1.82 (d, ] = 13.2 Hz, 2H), 1.77-1.57 (m, 3H), 1.49 (d, J =
18.2 Hz, 6H);

)\/‘/_

, H 'H NMR (400 MHz, DMSO) & § 10.27 (s, 1H), 8.89 (s, 1H),
8.12 (s, 1H), 7.74 (dd, J = 22.6, 8.3 Hz, 3H),7.64 (d, ] = 7.3 Hz, 1H), 7.37 (d, ] = 8.5 Hz, 2H),
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5.76-5.61 (m, 1H), 5.34 (s, 1H), 5.01 (dd, J = 10.3, 1.2Hz, 1H), 4.84 (d, J = 17.1 Hz, 1H), 4.70
(d,J =5.7 Hz, 2H), 3.62 (s, 1H), 3.12 (s, 1H), 2.71-2.58 (m,8H), 2.38 (d, ] = 9.2 Hz, 2H), 1.47
(s, 6H), 1.32-1.24 (m, 1H);

)\Y -

, H: 'H NMR (400 MHz, DMSO) 4 § 10.26 (s, 1H), 8.88 (s, 1H), 8.07
(t,J=7.8 Hz, 1H), 7.76 (d, ] = 8.0 Hz, 1H), 7.65 (dd, J = 14.5, 7.9 Hz, 2H), 7.22 (d, ] = 8.5 Hz,
2H), 5.74 — 5.60 (m, 1H), 5.35 (s, 1H), 5.00 (d, T = 10.3 Hz,1H), 4.83 (d, J = 17.1 Hz, 1H), 4.69
(d, J = 5.6 Hz, 2H), 3.74 (s, 3H), 3.24 — 3.15 (m, 1H), 2.77 (t, J = 12.0 Hz, 1H), 237 (d, ] =
14.0 Hz, 1H), 2.25 (td, J = 13.4, 4.6 Hz, 1H), 1.99 — 1.84 (m, 3H), 1.67 — 1.50 (m, 2H), 1.49 (d,
J=14.0 Hz, 6H)

)\ﬁ:‘(‘/_

N
1-33
HN._

7.94 (d, J = 7.9 Hz, 2H), 7.67 (d, ] = 7.6 Hz, 2H), 7.62 (d, J = 8.6 Hz,2H), 7.28 (d, ] = 8.5 Hz,
2H), 5.83-5.74(m, 1H), 5.09 (dd, J = 7.9, 4.4 Hz, 3H), 4.98 (dd, J = 17.1, 1.3 Hz, 2H), 4.85 (d,
J=6.7Hz, 2H),2.87 (5, 1H), 2.64 (s, 1H), 247 (5, 3H), 197~ 1.67 (m 8H):;

J\ﬂf

, H: "H NMR (400 MHz, MeOD) A & 8.86 (s, 0H), 8.11-8.01 (m, 1H),

, i 'TH NMR (400 MHz, MeOD) 4 5 8.87 (d, ] = 6.6 Hz, 1H), 8.06 (t, ] =
7.9 Hz, 1H), 7.95 (d, J = 7.9 Hz, 1H), 7.68 (dd, J = 7.8, 5.4 Hz, 2H), 7.61 (d, J = 8.6 Hz, 1H),
741(d,J =84 Hz, 1H), 7.24 (t, ] = 8.7 Hz, 1H), 5.84 — 5.72 (m, 1H), 5.09 (d, J = 6.2 Hz,2H),
507 (d, J = 1.3 Hz, 1H), 5.02 — 4.94 (m, 2H), 4.90 (s, 2H), 4.84 (d, J = 6.7 Hz, 2H), 3.15 (d, J =
2.6 Hz, 1H), 3.08 (s,1H), 2.95 (s, 1H), 2.71 (s, 1H), 2.43 (s, 1H), 1.93-2.03 (m, 3H), 1.76 (s,
2H), 1.51 (s, 1H), 1.31 (d, J = 4.3 Hz, 3H), 0.89 (dd, J = 20.1, 9.0 Hz, 4H);
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N A
HN)l\N/ N
\
N ° 1-35
r , H 'H NMR (400 MHz, CDCl3) 4 & 8.87-8.79 (m, 1H), 8.14-8.07 (m,

1H), 8.04-7.96 (m, 1H), 7.89-7.80 (m, 1H), 7.61-7.50 (m, 2H), 7.38-7.32 (m, 1H), 7.25 - 7.19
(m, 1H), 7.01 (t, J = 3.4 Hz, 1H), 5.72 (ddd, J = 16.6, 11.1, 8.6 Hz, 1H), 5.17 — 5.09 (m, 2H),
5.04 — 4.98 (m, 1H), 4.98 — 4.92 (m, 1H), 4.87 — 4.77 (m, 2H), 4.73 — 4.64 (m, 2H), 4.20 — 4.06
(m, 1H), 3.47 — 3.38 (m, 1H), 3.38 — 3.29 (m, 1H), 3.05-2.98 (m, 1H), 2.49-2.35 (m, 2H),
2.27-2.17 (m, 1H), 2.07-1.86 (m,4H), 1.75-1.60 (m, 3H);
Eesta
e ,» H: 'TH NMR (400 MHz, CDCls) 4 §8.77 (s,1H), 8.16-8.07 (m, 1H), 8.03
(d, T=7.6 Hz, 1H), 7.83-7.75 (m, 1H), 7.56 (dd, J = 12.6, 6.1 Hz, 2H), 7.33 (d, ] = 8.5 Hz, 1H),
721 (d, J=8.5 Hz, 1H), 5.72 (dd, J = 17.0, 10.3 Hz, 1H), 5.13 (dd, J = 9.1, 6.1 Hz, 2H), 4.96
(d, J=17.0 Hz, 2H), 4.81 (d, ] = 7.2 Hz, 2H), 4.69 (d, ] = 6.2 Hz, 2H), 4.41 — 4.28 (m, 2H),
3.86 (s, 1H), 3.77 (t, T = 6.6 Hz, 1H), 3.63-3.50 (m, 2H), 2.98 (m, 1H), 2.15 (m, 1H), 1.97 (dd,
J=18.9,9.6 Hz, 2H), 1.78 (d, J = 5.0 Hz, 2H), 1.65 (d, ] = 8.7 Hz, 2H);
o
Bty
o
N , 2 TH NMR (400 MHz, CDCl3) 4 6 8.69 (s, 1H), 8.18 (d, J = 8.0 Hz, 1H),
8.10 (dd, T = 17.9, 7.6 Hz, 1H), 7.81— 7.72 (m, 1H), 7.63-7.49 (m, 2H), 7.25 (d, J = 8.4 Hz,
1H), 7.19 (d, T = 8.3 Hz, 1H), 5.70 (d, ] = 6.8 Hz, 1H), 5.15 (d, J = 10.1 Hz, 1H), 5.14 — 5.07
(m, 1H), 4.95 (d, ] = 16.6 Hz, 1H), 4.83 (t, ] = 6.7 Hz, 2H), 4.71 (s, 2H), 2.54 (dd, T = 24.9,
12.6 Hz, 2H), 2.30 (d, J = 11.2 Hz, 1H), 2.18 (d, J = 13.5 Hz, 1H), 2.02 (d, ] = 12.9 Hz, 1H),
1.96-1.80 (m, 2H), 1.78 (d, J = 16.1 Hz, 1H), 1.49 (dd, J = 26.4, 11.2 Hz, 2H);
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ol

Boa™s
N
A

Z
Nz

, H: 'TH NMR (400 MHz, Methanol-ds) 5 & 8.85 (d, J = 1.1 Hz, 1H), 8.05
(td, J=7.9, 4.8 Hz, 1H), 7.96 — 7.86 (m, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.59 (ddd, J = 9.2, 4.6,
2.3 Hz, 2H), 7.25 — 7.19 (m, 1H), 7.19 — 7.11 (m, 1H), 5.78 (ddt, J = 16.5, 10.1, 6.1 Hz, 1H),
5.12 — 5.07 (m, 2H), 5.06 (t, J = 1.3 Hz, 1H), 4.98 (dd, J = 17.0, 1.4 Hz, 1H), 490 (d, J = 1.4
Hz, 2H), 425 — 4.19 (m, 1H), 4.14 (dd, J = 14.1, 7.1 Hz, 1H), 2.34 — 2.12 (m, 2H), 2.07 (dd, J
=17.0, 4.1 Hz, 1H), 1.99 — 1.82 (m, 1H), 1.74 — 1.65 (m, 2H), 1.65 — 1.53 (m, 2H), 1.31 (d, J =
42 Hz, 3H) 1 29 — 1.25 (m, 2H);

Soon , H: '"H NMR (400 MHz, Methanol-d4) 4 & 8.84 (s, 1H), 8.05 (t, ] = 7.9
Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.66 (dd, J = 7.6, 0.9 Hz, 1H), 7.63 — 7.53 (m, 2H), 7.22 —
7.14 (m, 2H), 5.84 — 5.74 (m, 1H), 5.10 — 5.07 (m, 2H), 5.06 (q, J = 1.3 Hz, 1H), 4.98 (dq, J =
17.0, 1.4 Hz, 1H), 4.89 (dt, J = 6.1, 1.4 Hz, 2H), 2.71 (d, ] = 6.9 Hz, 1H), 2.59 (s, 1H), 2.24 (dd
J=16.4, 7.8 Hz, 2H), 2.04 (d, J = 8.5 Hz, 1H), 1.73 (td, ] = 10.9, 6.8 Hz, 6H).
FER—T7 =, B i an =X 11 B 7 B bk Mt i s g S0 G4 L2 B mT 32 3k
HEREY. K% B2 R E &, RS Ys 24 aiia B, sl I pr
%E@Httﬂ@@#[%’ﬂ *4%’*%731&1?& &4

o o]
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N o
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HN

O N
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N _/_

N
@ J
N (I-1-1), H: 'H NMR (400 MHz, MeOD) Jy & 8.85 (s, 1H), 8.46 (s, 2H),

7.99 (t, J = 7.9 Hz, 1H), 7.79 (d, J = 8.0 Hz,1H), 7.65 (dd, J = 16.6, 8.1 Hz, 3H), 7.22 (d, J =
8.6 Hz, 2H), 5.73 (ddt, J = 16.3, 10.2, 6.1 Hz, 1H), 5.05(dd, J = 10.3, 1.1 Hz, 1H), 4.93 (dd, J =
17.1, 1.3 Hz, 1H), 4.82 (d, J = 6.1 Hz, 2H), 2.90 (s, 6H), 2.60 (d,J = 8.4 Hz, 1H), 2.21 (s, 2H),
2.10 (d, J=10.6 Hz, 2H), 1.70 (d, J = 11.4 Hz, 4H), 1.59 (s, 6H);

[o]
N _/=
9
A\

OH
LN (1-1-2), H: 1H NMR (400 MHz, CDCI3) 4 & 8.86 (s, 1H), 8.54 (s, 1H),

7.95(t, J =7.9 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 7.6 Hz,
1H), 7.32 (d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.5, 10.3, 6.2 Hz, 1H), 5.06 (d, J = 10.2 Hz, 1H),
4.95(dd, J=17.1, 1.0 Hz, 1H), 4.75 (d, J = 6.1 Hz, 2H), 3.05 (m, 1H), 2.93 (m, 1H), 2.68 (s,
6H), 2.32 (m, 2H), 1.84 (m, 6H), 1.60 (s, 6H);

0
N —
1 N
HN” N~ N
N
@ Chy
; OH
I
N
Q (I-3-1), H: 'H NMR (400 MHz, CDCI3) & §8.87 (s, 1H), 7.90

(t, J=7.9 Hz, 1H), 7.78 (d, ] = 8.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.39 (dd, ] = 7.6, 0.5 Hz,
1H), 7.20 (d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (dd, J = 10.2, 1.0 Hz,
1H), 4.95 (dd, J = 17.1, 1.2 Hz, 1H), 4.76 (d, J = 6.2 Hz, 2H), 4.04 (s, 1H), 2.66 (m, 4H), 2.58 —
2.47 (m, 1H), 2.16 (m, 4H), 1.96 (m, 2H), 1.87 — 1.78 (m, 4H), 1.60 (s, 6H), 1.58 — 1.39 (m,
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4H);

(0]
N _/=
O Oy
; ~ bH

N
Q (I-3-2), H 'H NMR (400 MHz, CDCI3) & & 8.87 (s, 1H), 7.92

(t, ] = 7.9 Hz, 1H), 7.80 (d, ] = 8.0 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.38 (d, J = 7.6 Hz, 1H),
729 (t,J = 4.2 Hz, 2H), 5.79 — 5.66 (m, 1H), 5.06 (dd, J = 10.2, 1.0 Hz, 1H), 4.96 (dd, J = 17.1,
1.2 Hz, 1H), 4.77 (d, T = 6.2 Hz, 2H), 4.02 (s, 1H), 2.70 — 2.50 (m, 5H), 2.26 (s, 1H), 1.98 (m,
4H), 1.82 (s, 4H), 1.69 — 1.56 (m, 10H);

0
N —
O~
HN” N7 N

N
e

OH

N0 (1-8-1), H: 'H NMR (400 MHz, CDCl3) 4 & 8.86 (s, 1H), 7.93 —
7.85 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39 (dd, J = 7.6, 0.7 Hz, 1H),
7.19 (d, J = 8.5 Hz, 2H), 5.71 (ddt, ] = 16.4, 10.2, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H),
494 (dd, J =17.1, 1.3 Hz, 1H), 4.77 (d, ] = 6.2 Hz, 2H), 4.11 (d, ] = 8.9 Hz, 1H), 3.24 (t, J =
7.0 Hz, 4H), 2.52 — 2.43 (m, 1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H),
1.45 (dt, J=14.9, 7.5 Hz, 2H), 1.23 — 1.08 (m, 2H);
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o]
N —
)'\%N—/_
HN N

N

I O
.

N
N (I-8-2), H: 'HNMR (400 MHz, CDCl3) & 6 8.87 (s, 1H), 7.92 (d,

J=7.8 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.52 (d, ] =8.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.29

- 725 (m, 2H), 5.82 - 5.63 (m, 1H), 5.12 - 491 (m, 2H), 4.78(d, J = 6.2 Hz, 2H), 4.01 (s,
1H), 3.17 (s, 4H), 2.53 (s, 1H), 2.33 (s, 1H), 2.06 (d, J = 4.4 Hz, 2H), 1.89 (d,J = 11.6 Hz, 2H),
1.75 (d, J = 14.1 Hz, 2H), 1.59 (d, J = 17.2 Hz, 8H), 1.46 (t, ] = 13.1 Hz, 2H);

o
N —
o

Z N

: br

.

N (I-15-1), H 'H NMR (400 MHz, MeOD) A §8.84 (s, 1H), 8.04 (t, /=79
Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.60 (d, J = 8.6 Hz, 2H), 7.21 (d, J
= 8.6 Hz, 2H), 5.78 (ddt, J = 16.3, 10.3, 6.1 Hz, 1H), 5.12 — 5.05 (m, 3H), 4.98 (dd, J = 17.1,
1.3 Hz, 1H), 4.89 (d, J = 6.1 Hz, 2H), 4.84 (s, 2H), 3.68 (s, 2H), 2.97 — 2.86 (m, 1H), 2.66 (s,
6H), 2.60 — 2.50 (m, 1H), 2.15 (d, J = 8.6 Hz, 2H), 2.04 (d, J = 9.0 Hz, 2H), 1.66 — 1.54 (m,
4H);

LN (I-15-2), H "H NMR (400 MHz, MeOD) & & 8.83 (s, 1H), 8.04 (1, J=7.9
Hz, 1H), 7.92 (d, T = 8.0 Hz, 1H), 7.67 — 7.62 (m, 1H), 7.59 (d, J = 8.6 Hz, 2H), 7.29 (d, T=8.5
Hz, 2H), 5.76 (ddt, T = 16.3, 10.2, 6.1 Hz, 1 H), 5.10 — 5.02 (m, 3H), 4.96 (dd, J=17.1, 1.3 Hz,
1H),4.87 (d, T = 6.8 Hz, 2H), 482 (d, ] = 6.8 Hz, 2H), 2.73 (d, ] = 42 Hz, 1H), 229 (d, ] =
21.9 Hz, 7H), 2.04 — 1.90 (m, 4H), 1.66 (dd, J = 15.6, 6.1 Hz, 4H);
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0
N
@ C»Q
N
Q (I-36-1), H 'H NMR (400 MHz, CDCl3) A 5 8.88(d,]=2.6

Hz, 1H), 8.09 (dd, J = 15.0, 7.8 Hz, 1H), 7.99-7.83 (m, 2H), 7.54 (t, ] = 9.5 Hz, 2H), 7.39 (d, J
=8.7Hz, 1H), 7.21 (d, J = 8.5 Hz, 1H), 5.74 (dq, J = 10.5, 5.9 Hz, 1H), 5.12 (t, ] = 8.8 Hz, 3H),
4.99 (d,J=17.1 Hz, 1H), 4.80 (d, J = 6.3 Hz, 2H), 4.67 (d, J = 6.0 Hz, 2H), 3.39-3.24 (m, 4H),
2.60-2.34 (m, 3H), 2.14 (dt, J = 14.0, 6.8 Hz, 3H), 1.96 (d, J = 10.8 Hz, 4H), 1.55-1.37 (m,
2H), 1.27-1.12 (m, 2H);

o)
\ —
DR
HN” N7 N
N
@ @v@
~Ho
|
N
"V (1-36-2), 1 'H NMR (400 MHz, MeOD) 4 § 8.86 (s, 1H),

8.02 (dt, J = 24.0, 7.9 Hz, 3H), 7.64 (dd, J = 27.1, 8.1 Hz, 3H), 7.27 (1, J = 8.6 Hz, 2H), 7.01-
6.91 (m, 3H), 6.72-6.64 (m, 3H), 5.79 (ddd, J = 16.3, 11.2, 6.1 Hz, 1H), 5.10-5.05 (m, 2H),
485 (d, J = 6.8 Hz, 2H), 2.57 (d, J = 10.7 Hz, 1H), 2.48-2.28 (m, 3H), 2.23-2.06 (m, 3H),
1.98-1.71 (m, 6H), 1.58 (dd, J = 23.2, 12.9 Hz, 3H), 1.44 (ddd, J = 16.1, 13.2, 3.5 Hz, 2H),
1.19-1.00 (m, 2H);
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o)
N e

NS (I-41-1), # 'H NMR (400 MHz, Chloroform-d) 4 § 9.00 (s,

1H), 8.30 (d, J = 8.6 Hz, 1H), 8.22 (d, J = 2.4 Hz, 1H), 7.96 (t, ] = 7.9 Hz, 1H), 7.73 (dd, J =
8.1, 0.8 Hz, 1H), 7.55 (dd, J = 8.7, 2.4 Hz, 1H), 7.44 (dd, J = 7.7, 0.8 Hz, 1H), 5.77 — 5.66 (m,
1H), 5.12 — 5.05 (m, 1H), 4.97 (dq, J = 17.0, 1.4 Hz, 1H), 4.76 (dt, ] = 6.3, 1.3 Hz, 2H), 2.70 (s,
1H), 2.56 (s, 6H), 2.23 (q, J = 9.5 Hz, 4H), 2.11 - 2.01 (m, 4H), 1.58 (t, J = 10.3 Hz, 6H);

o)
N —
Ajf‘{"f
HN"~NZ N
N /N
\ T
OH

AN (I-41-2), H "H NMR (400 MHz, Chloroform-d) 4 §8.99 (s, 1H),

8.54 (s, 1H), 8.32 (d, J = 8.7 Hz, 1H), 8.26 (d, J =2.4 Hz, 1H), 8.10 (t, ] = 7.7 Hz, 1H), 7.92 (s,
1H), 7.78 (dd, J = 8.1, 0.8 Hz, 1H), 7.47 — 7.41 (m, 1H), 5.79 — 5.71 (m, 1H), 5.08 (dq, J = 10.1,
1.2 Hz, 1H), 497 (dq, J = 17.0, 1.3 Hz, 1H), 4.77 (dt, J = 6.2, 1.4 Hz, 2H), 3.99 (s, 1H), 2.75 (d,
J=11.0 Hz, 1H), 2.52 (s, 6H), 2.32 — 2.18 (m, 1H), 2.09 (d, J = 14.4 Hz, 4H), 1.31 (d, J =22.8
Hz, 4H) ;

Horr, T RARIR AR E .

TER— T Zrh, B i an X I B s i itk pde i s g S Ab A4 L2522 B nl 852 13k

HEREY. K5 ErlEesz R E R &9 HARE s L Zmiia 8, a0l 1T By

7~ UL PR R s g SR A S 0 I AR — A -
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P /
N N
N
4 \

<$zn<:j>~<::>—§_z

(I-8-1), H: 'HNMR (400 MHz, CDCl3) Hf 1.23 —1.08 f{l%;
th, R AN E
FESE—J7 %, Bk KX XX B 7 R Ak P o s g AL 54 L2527 B mT 2 1K 3
ARG HZE R AR A AR B R iA sl T fr
71N FRT L R ] s e Ak S W o i T — S )

=

FE T b 25 T AR B ) 2 10.55min H NS (I-1-1): Agilent 1260 & R0AUH

EAEA VB AK (0.1%FER), WaAH B: 4 g FEBFME: 15min; #:7: Waters A ]
Xselect, Spum, 4.6x250mm; BfJEEEM, 5% 3N B—50%7ishH B

[o]
N _/=
O e
A\

OH

FE N IR AN ORBEI 6] 24 10.78min YN (I-1-2): Agilent 1260 = 2B

EAEA VB AK (0.1%FER), WaAH B: 4 g FEBFME: 15min; #:7: Waters A ]
Xselect, Spum, 4.6x250mm; BfJEEEM, 5% 3N B—50%7ishH B
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()
N _/=
O Oy
; ~ bH

N
fE IR A AR BEI [A] 25 11.01min E@Q (I-3-1): Agilent 1260

ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—50%ii 5140 B;

0
N _/=
: " bH

N
1E TR A AR BEI [A] 25 11.20min E@Q (I-3-2): Agilent 1260

ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—50%ii 5140 B;

0
N —
O~
HN” N N
@é

OH

()

N
75 R RSN AR Y9 10.78min 1y (1-8-1): Agilent 1260 5%
A TR WA AK (0.1%FIR), Wi B: 40E; AR 15min; A£28L: Waters
v) Xselect, Spum, 4.6x250mm; 6 H R, 5% s B—50%IR 504H B
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o
N

Beeta

N

N
Qé

OH

Q)

N
TE N IR T AREE RS A 11.00min [ N (I-8-2): Agilent 1260 FX%
WAHEIEA; WA A:7K (0.1%FER), VahHH B:Z8E: FEFITE): 15min; FE%Y: Waters
/v Xselect, Sum, 4.6x250mm; BRJEH R, 5%IR 500 B—50%i 5141 B

FE IR A N IREE M RN 7.02min A (I-15-1): Agilent 1260 =30t
TEAL; WA AK (0.1% 5D, sl B:Z4E; FERFE): 15min; FE%Y: Waters AT
Xselect, Spum, 4.6x250mm; BRJEEEM, 5% 3N B—95%ishHH B

o
SO
FE IR A N IREE M RN 7.16min A (I-15-2): Agilent 1260 =30t

TG B AJK (0.1%FER), WM B:4JE; AR E): 15min; #£7M: Waters A #]
Xselect, Sum, 4.6x250mm; KRG, 5% BN B—95% i) HH B:

0

N

\ —
joa=a
HN” N7 N

N
&

HO

S

N
1E IR A T AR EE I [R] 4 7.14min "% (I-36-1): Agilent 1260
AR S TR A K (01%F D, JiaiH B4 FERSIE: 15min; 7.
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Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—95%ii 514H B;

e e
N

TE TR A TR E B 7.15min 1 Q (I-36-2): Agilent 1260

ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—95%ii 514H B;

0
N e

E IR T IREE R A 6.17min Em/ ~ (I-41-1): Agilent 1260 &

RWOBARETEAL; VBN A7K (0.1%FER), iahAH B: 2 HFA): 15min; FE7%Y. Waters
/v Xselect, Sum, 4.6x250mm; BREH R, 5%IR 50 B—95%i5h4H B;

(@]
N -
J'\jf«'”_/_
HN-~NZ N
Z N / ’\‘
G =
OH

Q)

76 TR 40 T3 B iR %9 6.28min (- NN (I-41-2): Agilent 1260 5
ROBAH O TEAL s JRaAH A 7K (0.1%F R, JiahAH B: 4N AR E: 15min; A:8Y: Waters
A Xselect, Sum, 4.6x250mm; #6380, 5% B—95%islAH B;

Hopr, T RARMU AR E o

FEFE—J7Z T, ok =X XX 7 (X L R I s g 284k 51 He 25 T2 1 46
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Hagm ey, B Enl B2 kv &0, HACE s 2o mi ik B, sl In i
71N HRO L PR B e R Ak S o n M AL B

/N\ /N\ ~ <_7 ~ (_7 ~ Q ~
[o] o]
O N — N —
x - )I\ = N_/_ )I\ = N_/_
P NN o HN” "N~ °N HN” "N~ °N

z N N
Q v AN NS N N Q N
[o]
o NSA 4~

NS~ a N

J\ P -N HN N N
HN">N"TN N
Z N 74 "\‘ Z |N 4 \
\ | — x =,
LN fFle/N\

AR IERAL T — Pl Bk A& I BH1 4053, HoNtn R AE— 72

HE L, BRAMETNRL®. BB &Y 1A AGHER TP 2267 A S 201k
EY11-1B; AR AW II-1B 5146&4) II-1C ZE A HLERNAIBE 244 T O 15 34k
YT

NH,

Z X
|

[o]
xn
[o] o] )NI\\ N—/=
A /
N — N — “
| - | v 11-1C HN™“N” "N
~ /k N - .~ )\ N - -~
s”N" N R ﬁ NN T — Z X 4 "\l
@\ 2R fo) @\ k. - g | — R2
A I

R2 RZ
1I-1A 11-1B

ik 2, HAFE NPT PE—. AW II-2A (R' H-(C=0)-0-C2Hs) Z/KES
B &Y 11-2B (R! N-(C=0)-OH); L% . LAY 11-2B 5 RS MAE G WA h 4
e RNARFL S TT (R A-(C=0)-NRR52),
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e xﬁ - Nléff"f

HN H N
N N
N BB W_ N
A A

11-2A 11-2B Il

Jiik 1 P I SR S5 AT A0 BT g AR QU R S5 A AR 3R o AR B AR ol DI 22 A
IR AT

AR, iR A HE MR P EE . &Pt ZIE B2 DMF i) —Fhe 2 fi,
SR Y SRR EC R IR P A R AT D AR G TR I AR A RO A 7
3% A 1A S0 S K FF R (m-CPBA D s (L A7) T1-1A Fl m-CPBA [ BE /REC LU ALIE 1: (1~1.2),
Jiﬁ\”ﬁﬂ“l‘l%ﬂﬁliii 1~12 /N, e Rzl BEALE 0°C~35°C.

» TR HAVERIDLE N AR B SE Frd sl a6, A v, 4
WNN;ﬁW%Z&(MH%)ﬁ:Z@,EﬁﬁﬁNN:ﬁW%Z@@m%ﬁﬂ%
¥ 1I-1B. {L&4) II-1C. DIPEA BJEE/RECLLALE S 1: 1: 2, JRBINEPLE 0~12 /NG,
R NEFERIE A 0°C~35°C

Jiik 2 P I SRR S5 AT AT SR AT g AR QU R S A AR R o AN B AR Sl DI a2 A
F&F\” MF-

s FITIR TR I S R S5 A AR ST AT AT 63 B OS24 P, M8 A i S B

@mm,mmmxmmaaw%m%ﬁaaw@mmo

BB, Pk A S PP DR RZ NP i Bk A WA e oy — & B2 B DMF ;
JIT I 4 ISONE R S g AR U F AT 6 3 ) S B2 2% A, 4131 EDCI/HOBT/DIPEA. B
HATU/DIPEA.

KR ESRME T — s I-1C Frs i &4
NH;

Z "X

S I
A
II-1C

Hrh, X ACHBLN, A FIEX I FERTR,
=Y, W I-1C R &9 At M E—54:

O

>_< >_< >_NH

\ \N‘<>—©—NH o 2
PO )
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AL

el O 1O (O,

=&Y, Wl I-1C FrRftb 5 At T E— &Y

{ > N
<:> i> H: 'H NMR (400 MHz, CDCl3) 4 § 7.08 — 6.96 (m, 2H),

2 N

6.70 — 6.60 (m, 2H), 3.57 (s, 2H), 3.22 (t, ] = 7.0 Hz, 4H), 2.38 (tt, J = 12.1, 3.2 Hz, 1H), 2.15
—1.95 (m, SH), 1.95 — 1.81 (m, 4H), 1.51 — 1.30 (m, 2H), 1.21 — 1.04 (m, 2H);

4< > N
<:> i> H: 'H NMR (400 MHz, MeOD) 4 & 7.10 — 6.97 (m,

2 N

2H), 6.74 — 6.63 (m, 2H), 4.22 — 4.08 (t, ] = 8.0 Hz,, 4H), 3.47 — 3.38 (m, 1H), 2.61 — 2.52 (m,

1H), 2.52 — 2.28 (m, 2H), 1.92 — 1.62 (m, 8H).

ARRGERAE T — R LR s T-1C Pt Wbl &%, Ko~ E—Jr

1k

kA BB
FL A TT-1C2;
MM-1C4; LT =, %/\% 11-1C4 &8

. WEY T-1C1 A VAR T, AW SR E A N
S ALEY T1-1C2 5444 T1-1C3 JE it
4B R A2 RS TI-1C5; Y. L5 TI-1C5

TR
Suzuki % NS 2L AV

W JE A s AR B A TI-1C6; IR T, A5 TI-1C6 2830 J5 5700 i 4 i L {4 it

PG F[FI I i B W 8845 B4 A4 TT-1C;

o NH2 H\ {_o
| — X PG
_X B M _
[C1Br,1] BB (c1Br” P B~
m-161 11-1C2
H N
N N\PG | Xy PG
| X _X
P
o R
1-1C5 1-1C6
B

|\ “PG
X
o BE=
</o 1-1c4
- NH:
| x

L 5

1-1C

Hrp, PG NEAERY L, R'VN-NRPRM™, Fridfy R A1 R & (1 ik

JiiE B, HAR TR DR

A -1C 505 TT-1C2° @

Suzuki SN

BRMLEY II-1C3; BB . AW T-1C3 &8 7 e NS BI A 4) TI-1C;
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iq N02 NHZ

B

N02 O/ \Q\R1 = lx
A

ZX
X 1C2' Y ' _
P . g pR-
[CI, Br, 1]
R R'
1-1C1° 11-1C3' I-1c
& Pp2

Hrr, RUA-CEORY, Bk R 5 L ERTA;
7‘3‘72 C, HAFETRDE.: B (AW I-1C17 (F A NEMH Ca-Co FhEL)
AR BAR A T1-1C27 (RUA-NRPRY™ PR AW T-11C27 5
R4 Buchwald NS EIML &4 T1-1C37 (R! H-NR!'PR™) ; =, (L&Y
M-1C3” £ Mt b R EAF 2L S TT-1C;

Cl, Br, |
[ ] [Cl, Br, I] NH,
Z
= X Z X
A S |
A L/F%g
n-1C1" n-1c2" -1C3" 1n-1C

Hop, Brdig A, RYSRIR™ & X ERTR.
T3 A TR SSE IR SR AR A SR AT DA AR U IR S AR B . AR R )R il A0 DA
T RS A
B, PR ARy PG R ARG F MR Si& I B R L, fiik Cbz,
HEME TR A T-1C1 fE5 5 RN, (FH FR3EyER B (Blnad i) A%
5. Frid 1C1 &) - R A Sy .
IR, FTIR Suzuki SORLZEAN RARSIECE A A A IE RN 26F . BT Suzuki
&fﬁ#%ﬂPM%fw&Nmem,%MW,l%:@%ﬁZ%%:%ﬁ%o
AR, IR 440 B 1t 53 2% A1 S A A0 FH I AR AT 6 36 1) s 2 54, DI FH S 2 i %
R L BEARIE 50°C~100°C
ARV, Pl il SR i A S 8L 4% AP g AR et i Y IR AFART 536 19 s 2 2% A1F 38 S ik =
A S A A .
BIRTL, PRI R A SR B R e PG IR N S5 X 1) 44k ] SR AR AR % T
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IRRHE ISR TR &R, PG, BIHIRIEEL Cbz, ik Cbz. Jridvid s fiie e e/

A5
J7%: B TR ORI 5 A RN 0 B T DR AT LI 26 AT D 3R . AR B A S AR 3 BA
T RS A

WIR—, FTIR Suzuki LR AARSUERE H AT &8 M B2 F. BTiR Suzuki
Jirb«#ﬁtiiPd(Pth)@zPd(dppf)Clz, BRIRER, 1,2- M b sl SN,
IR, BT I IR SE IR A A AR AU B e s D A R S e s R BRIV RAT AT
Eﬁ)ir”/«# Bl AR, AR R, FRRRIK A
T C il SSE IR S A R B AT Sy A U R S AP 3R . AR R B T AR A DA
F&f/«#-
s BT I P S S At Sy AR I FH (AT AT T P S R 6 A, 3 S AR 2 =
a@%aﬁﬁﬂﬂfm%
AR, Btk Buchwald R4k A A U380 F AT AT G0 (0 | BL 464 o Tk
Buchwald < b 24 FHLi% Pda(dba)s/# T BE4N/ Binap.
MIR=, P B bk ORI S B A A AR S HS FH AT Sl Y ROSL 2% A, FEROBE 4%
PRI SR AN R R L T o
AR ICERAL T — R R A E Y T I &0k, HONI T — 5
Tk, HASETNADER. PR AW 1A A HUER D AR AN RIS
Y1B; IR, Jc/\% 1B 5464 1C FEANE RIFITRIE S 4F T R BAF B AW T

NH,

o]
0 0 N™~ —
jpeta

HN”NT N

74

A

~ Nl j N/N_/: ~ N| j N'N_/: 1c N
=0 @ B - f; y @ P © Q\Rz
\\ R? \\ R?
1A 1B A 1 :
i 2, HAERETRDE: PER—. (hEY 2A (R A-(C=0)-0-C2Hs) £/KFEFH

WEY) 2B (R A-(C=0)-0H); B . (L&Y 2B 5L WA NIER P 24605 %
NAAEEEYT (RUN-(C=0)-NRISIRM52),

(o]
NN _/— e
AT/E« pee ﬁf«

BB P2

2A 2B
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Tiid 1 TR SRE IR SR A AN A SR AT Ry AR U R S AR R . AR R )R Ak DA

F&F\” XAk
—, TR A HE M NP EE . S P he. LI B2 DMF i) —FhE 2 fi,

Eﬁbﬁjﬂ ST HEECT 28 Ik S8 A AT Dy A 5L F T B Tk AU A BT B Sk 71
ik MR S K F R (m-CPBAD; L5 4 1A F1 m-CPBA [IEE/RECLLALE 1: (1~1.2),
SR AR 1~12 /NF,  ROBEE FEALE 0°C~35°C.

AR, R AAVERRE Ny R PR IR PRI AT, LE AALA,
W NN-— SRR (DIPEA) BL=4%, BALE N NN-— RN L& (DIPEA); L&
Y 1B. 54 1C. DIPEA HIEE/RECHLARIZ Y 12 10 2, SONEF[ARIE 0~12 /NI, e
HERERIE A 0°C~35°C,

T3 2 TR SRE IR SR A AN A SR AT DRy AR U R S AR R . AR R )R Ak DA
IR AT

IR, IR KA I S R SR A AR ST AT AT 63 B OS24 P, 8 A i fige B
R KA, DK A S5 T S A A AN K A B B K

BB, Pk A S PP DR RZ NP i Bk A WA e oy — & B2 B DMF ;
JIT I 4 ISONE R S g AR U F AT 6 3 ) S B2 2% A, 4131 EDCI/HOBT/DIPEA. B
HATU/DIPEA.

ARRBNEHRAE T — A 1C Pra e 54
NH,

.

A
1C

Horb, A D — RVER) Cs-Cao BifiidE, R' H-NR'ZR'™ BL-C(=O)R'>, Frik[¥]
R, RMAIRYS 52 L BRTk
FER—J7%Y, W 1C PR En N s E:

\ Z%NHZ
Narer R ratery OO0
OO0 1o OO0

R T RS, W 1C Fros b Gyl ME— &
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w00
H: 'H NMR (400 MHz, CDCl3) 4 § 7.08 — 6.96 (m, 2H),

2 N

6.70 — 6.60 (m, 2H), 3.57 (s, 2H), 3.22 (t, ] = 7.0 Hz, 4H), 2.38 (tt, J = 12.1, 3.2 Hz, 1H), 2.15
—1.95 (m, SH), 1.95 — 1.81 (m, 4H), 1.51 — 1.30 (m, 2H), 1.21 — 1.04 (m, 2H);

R2ases.
5%, H: 'H NMR (400 MHz, MeOD) 4 & 7.10 — 6.97 (m,

2 N

2H), 6.74 — 6.63 (m, 2H), 4.22 — 4.08 (t, J = 8.0 Hz,, 4H), 3.47 — 3.38 (m, 1H), 2.61 — 2.52 (m,
1H), 2.52 — 2.28 (m, 2H), 1.92 — 1.62 (m, 8H).

KRR IESRAE T — R B 1C Fos e SRSl T, By s E—J5 %

Tk A R S 1CT A NUERIT, RIS AE T XL N #HAT R 15 3
tEm1C2; BB WEW1C2 5ULAY 1C3 it Suzuki KNABLAEY 1C4; D%
=. WA 1C4 W FEERA R RSB AW 1C5; BB, (L&Y 1C5 i if ik e v
BEMAE 1C6; BB WA 1C6 LIk RN MR RY 3 PG It [FIMIE JF A
P& 1C;

L H

N,
NH, N <,0 1C3 O PG
O O ——
[C1.Br,1] SB— [C1,Br,1] SE o ‘ PH=

1C1 1C2 <,o 1ca
H
H N.
‘ N<pg O PG NH,
(] SN @ R
(o] R1 R1
1C5 1C6 ite
KR

H, PG NEREFEY I, RUNNRIPR™, Frgf RIS F1 RM 2 L0 F TR
5B, HARET@HRPE: PR— EM1C5HEY 1C2°HE 1T Suzuki & M4 2|
&Y 1C3: BB AL AW 1C3 LR N R 2L & 4 1C;
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Q NO, NH,
B
NOZ (o] R1 O

1C2' _ _
i pi
[CI, Br, 1] ‘
R1 R1
1C1' 1C3' 1C
2

Hp, RVN-C(=O)RY, Frikfy R & L EFrid
J7ikC, HAFET@HRPE: PE— WEW1C1” OF A NEARH Ca-Co PJ5eat)

T SR Ak R NAR RIS 1627 (R -NRIPRM) B8 — . (& 10275 — X
W44 Buchwald & MASEEEY) 1C3” (R H-NRIPRM™) ;. HIB=. L5 1C37 4
b IR B A 1C;

[CL, Br, 1] [ClI, Br, I] NH,
A */F%_ ;
1c1" 1c

Hor, Frdkfg A, RYPRI RS E X BTk

TiiE A IR RSL ) S A A SR AT R AU B S AP IR . AR B A AR A DA
T RS A

AR, FrRE RS I PG ARSI AT GG &R R 5L, ik Cbz,
HEMETRIAEY 1C1 £S5 BN, A FR3EEER R (FnE) £25
RBL. BTk 1C1 A A% IR B A o

AR, BTk Suzuki RBLGEAF A SUEE AT E3E 1 B BT Suzuki
SN A AEALE PA(PhsP)s BE Pd(dppf)Cla, BRERER, 12- ~HFHEE LI A AT,

IR, TR AT B0 ok 2 A N AN B P AT ART 60 9 S BL A& A, e FH Sh R I s »

R L BEARIE 50°C~100°C

IRV, BT ide Jat e A 5 S 5% AP AR 530 FH T AR 5 06 Y S 2 46 AP 3t i AR e =
A S A A .

WL, FRRZIE R AR E R PG I 7 Ao J5 XS (1 4% 1 T SR A AU %y
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DVE IS TR E R PG, BIINR I Cbz, ik Cbzo FTdIE JEFIOLIE A0/
A5

T2 B IR SSE IR S AT R B AT S A U R S AP IR . AR R B T AR A DA
TR

AU, BTk Suzuki RBLGEAFAASURE H AT E3E 1 B BTk Suzuki
SN A AEALE PA(PhsP)s BE Pd(dppf)Cla, BRERER, 12- ~HFHEE LI A AT,

WUR T, TR TSR ) A S A A R BB 5 2 SR S XU 9 F AT AT A
TSR RS, B/ AT, AR B, FEBROK A .

T C il SSE IR S A R B AT Sy A U R S AP 3R . AR R B T AR A DA
TR

WUR—, BRI 5 e A S S8 A R AR 5 T RT3 g S 2 46 AP 3t s AR e =
A S A A .

MY, Frid Buchwald J Bk Ry A S0 F AOAT A 5 38 1 e B 4% At o BT il
Buchwald < b 24 FHLi% Pda(dba)s/# T BE4N/ Binap.

MIR=, P B bk ORI S B A A AR S HS FH AT Sl Y ROSL 2% A, FEROBE 4%
PRy & BN B i o

AR BIESRAE T — P X TR (B0 WEET B8 H0 5 s R RLH 5

BT B4 Xy 3 (6 20 T s 0 v P e s e 50 A5 4 FL 252 T 52 1 26
HyERaY. A2 Bl M E Ray . AR = s 2wt .

AR BIESRAE T — P X T 2R R R

BT B4 Xy 3 (6 20 T s 0 v P e s e 50 A5 4 FL 252 T 52 1 26
HyERaY. A2 Bl M E Ray . AR = s 2wt .

KRR ESRAE T — PR X TERI & YR IR s BITd B2 F TR 97 R/BLRR 5
WEE1 WA S5

BT B4 Xy 3 (6 20 T s 0 v P e s e 50 A5 4 FL 252 T 52 1 26
HyERaY. A2 Bl M E Ray . AR = s 2wt .

BT K5 WEE S5 B G aeiE . Bk e an e . k3. 8
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0 I-1-¢) (16.0 mmol), FREZH (42.0 mmol) FIPU = ZRFEHEM (1.6 mmol), ¥ S SR
A 80C T FE 16 /NI K S NI B8, DEVRZA TS BIRL AL, FH AR S Al (s
St/ EE=100/0-95/5) 13 BEAA M B G- R (4- (1,4- 5 084,525 -7-1%-8- 45D
W) FIHFRES (1-1-d) (56g, 94%), AMEA, LC-MS: m/z (M+H)™=366.2.

w%ﬁ
\:Fr

WA (4- (1,4- 5 084 5125 -7-07-8- ) L) ZUEHF RS (1-1-d) (15 mmol)
BT VUERE (1S mL). [ MR IAEER (30.0mL, 4N), MK S0°C FHiH: 16
AN o S SRR R R T pH=9, S BEASHL, AN ORI K, oK
BREN T, PR TN BRI B (456482, 3, 4, S-PUA - [1,1-IB0K] -4-
) FIEFRES (J-1-e) (4.0g, 81%), EH{A, LC-MS: m/z (M+H)™=322.1,

UL

B (4-EA2, 3, 4, SSPUE - [L1-BROE] 43R FIEFRRES (I-1-e) (12.0
mmol) V& T & F i (25 mL), [FSEF A ZFIZEEIREE (250 mmol), SRR
CHEWE (25.0 mmol), SNORRIE FHFE 2 /AN, SRRSO I = 2B L A AN
(37.0 mmol), S SLVR F & N HEFE 16 /N o 5] S REIR HHOINELRT B B B0 7K P4 pH=9, —
SR BEREEL, A AT hok ek, TooKBRERAN T, BT, MR AEET
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2if (S L/ EE=100/0-95/5) 1FEMMLEGYRHE (40 - (ZHEEE 2, 3, 4,
SSUE - [1L1-OK]4-5) S L ERES (I-1-F) (3.5g, 80%), F[H{A. LC-MS:m/z
(M+H)"=351.2,

FEHL

WA (- (ZHEEE) 2, 3, 4, S-PUE-[11-BOR]-4-58) R REE (1-1-0
(10.0 mmol) & T HE (20 mL), ARk (035 g), REKEER FEES 16
AN o A SR E, BEIRE TR, MR SR CER GG, 1R, MU ERRLS
W 4- (4- (CHRER ) K d-1-g) (120g,  55%), HAMEE. LC-MS: m/
z: (M+H)™=219.2.

E A X

W 2- (LI-Z@®MAEE) -1- (6- (2-F2EEAbE-2-58) Mtng-2-5) -6 - ((4- (4-FIE
WRIR-1-3) R IO E I )-1,2- & -3H-ME M H[3,4-d ] g -3-Hi (4120 1-1-h ) (150mg, 0.42mmol )
HETHZE (20mD), WA 3-EEEFEFE (105mg, 0.47mmol), KM EI FHHE 0.5 /)
I, AR B ZE T, BT R RS T A (10 mL), AN 4- (4-FF BRI -1-05)
KM% (120mg, 0.55mmol) FI=F M (0.2mD), KM BMAE 60°C FHtEE 24 /N o
SN AN BRBRAN TS WO pH=9, /K (50 mL) & HF 4 (50 mL), )2, HHLUH
VAR ShK SRS, ToKIRBRAN T, 18, &1, BAHR &2 EY 1-1-1 Fiik 54
I-1-2. 444 1-1-1: HPLC £ 8 (RT) =10.55min (HPLC 2&ff: FBREF¥ENN, 5% )
H B—50% 5040 B)IAL S MU 56% (110mg), AE{E: 'H NMR (400 MHz, MeOD)
§ 8.85 (s, 1H), 8.46 (s, 2H), 7.99 (t, J = 7.9 Hz, 1H), 7.79 (d, J = 8.0 Hz,1H), 7.65 (dd, ] = 16.6,
8.1 Hz, 3H), 7.22 (d, J = 8.6 Hz, 2H), 5.73 (ddt, J = 16.3, 10.2, 6.1 Hz, 1H), 5.05(dd, J = 10.3,
1.1 Hz, 1H), 4.93 (dd, J=17.1, 1.3 Hz, 1H), 4.82 (d, J = 6.1 Hz, 2H), 2.90 (s, 6H), 2.60 (d,J =
8.4 Hz, 1H), 2.21 (s, 2H), 2.10 (d, J = 10.6 Hz, 2H), 1.70 (d, J = 11.4 Hz, 4H), 1.59 (s,
6H).LC-MS: m / z: (M+H)*=528.3, &%) 1-1-2: HPLC fRE K E] (RT) =10.78min (HPLC
At BREEBEM, 5% BN B—50%iaIAH B) KL EGHULE 72% (160mg) , I Efdl 14
1H NMR (400 MHz, CDCI3) & 8.86 (s, 1H), 8.54 (s, 1H), 7.95 (t, = 7.9 Hz, 1H), 7.75 (d, T =
8.0 Hz, 1H), 7.59 (d, T = 8.5 Hz, 2H), 7.43 (d, J = 7.6 Hz, 1H), 7.32 (d, J = 8.5 Hz, 2H), 5.72
(ddt, J = 16.5, 10.3, 6.2 Hz, 1H), 5.06 (d, J = 10.2 Hz, 1H), 4.95 (dd, J = 17.1, 1.0 Hz, 1H),
4.75 (d, J = 6.1 Hz, 2H), 3.05 (m, 1H), 2.93 (m, 1H), 2.68 (s, 6H), 2.32 (m, 2H), 1.84 (m, 6H),
1.60 (s, 6H). LC- MS: m / z: (M+H)" =528 3.

SHEf 3:

68



WO 2020/259703 PCT/CN2020/098611

0 o 0
=] N — N™ —
oo alNos "alN o8 8
HN N/ N HN N N HN N
N N
Gy O Oy O C
= OH T OH OH
1 U
N 13 iN; (Ny
1-3-1 1322

WAEPA-3-1) XA EPDA-3-2) 7] AER e N R AR, S S2if) 1 A8 R 5 vk 6 dg 2.
HARW T

i ¥

BRI TR (42, 3, 4, S-PUE-[L-TRIR] 4-E) & P R R
(0.46g,1.6mmol )(I-8-¢) A1 PU LI (0.28g, 3.9mmol)£E 20ml — & F e I IV I N S B
A ALH4(0.85g,4mmol), Z IR F P 77 5 LI A VR FH VELRR 1 i B N K VA YR (20ml ), 7K (2% 10ml)
AL AT SR AT ek, A HUAH JE KB BRAA T4 5 AT B R i A { 7ML 20 P B (U e
LR BE=12:2)=0-15%} A2 B AW 1-3-a, [1{0[E 1A 200mg. 1LZEK 40%. LC-MS:m/ z:
(M+H)+ =343,

H b

WA= S -1- -2, 3, 4, SSPUE[L1-BROR] 4-E) sl TR AT B
(300mg,0.87mmol }(I-3-a)F1 10% K48 % (100mg) A F 30ml KR EE G, e BT A Bk e
SRR, RMBAERSAE P SEEFEE R S BGE IR TR, A2 ZE i
HEHR {TM B TP B (S e O TR L BE=9:3)=1: 12} BT 18 13 2L 54 1-3-2-b, [ {0 [f 4%
70mg(Rf=0.7), LA 1-3-1-b, A EEE 90mg(Rf=0.5). HULEK 52%. LC-MS: m/ z:
(M+H)™ =345,

Bk
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e (- (4= % 5 25 -1- 6 ) B O 3 ) O 8 ) S R IR LT B (1-3-2-D)(RF=0.7)(70mg,
0.2mmol)MAF] 2ml ) =& FHEd, RIEMA 2ml =H LM, ZRHFE 2he AIRIKSE
JEfF AR IR A-3-2-¢), EHIEHT T, LC-MS: m/z (M+H)™ =245,

B (A-(4-(VHE W o 32k -1 ) R 3 ) O B ) S0 2 P R L TR (1-3-1-b)  (RF=0.5)(70mg,
0.2mmol)MAF] 2ml ) =& FHEd, RIEMA 2ml =H LM, ZRHFE 2he AIRIKSE
JEARIREENRY), BEEMT N —21-3-1-¢). LC-MS: m/z: (M+H)" =245,

EAllp 2

W 2-0 T - 1-(6-(2-FFE TR e -2-F ML g -2- 0 )-6-C R AR K )-1,2- & -3H-ML M [3,4-d]
WA I -3-fF(1-1-h) (90mg, 0.25mmol)7E 10ml F 2K (¥R oA () S 20 F iR (66mg, 0.326
mmol), AR =ik HE 1he B FR R BIBIRAGEIMAN 4-(4-(BARIFT Fe-1-J5) 3 O )
LB =R (I-3-1-¢) (0.26mmol),0.15ml =L EEA 3ml —FFIEI, 60 FEHFET
Wo A FIRBE NN 2ml HURT )RR BREA/K SRR 10ml 7K, A &R R E =K
(3*10ml), & IEEHA, 2HIH Sml ACH Sml WA EALENE L, KRR TG
WA, PRS2 2R B {TM A R (R e LR L BR=5:1)=1:12},
BEULAE Y 1-3-1, AR 40mg(Rf=0.4), K Z 28% . L &4) 1-3-1: HPLC {R B4 W) [A](RT)
= 11.01min (HPLC %1F: sl A A7K (4 HCOOH 0.1%), izt B NG B
fi: 5%iFRENH B—50%ii s B), 1H NMR (400 MHz, CDCI3) § 8.87 (s, 1H), 7.90 (t, J =
7.9 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.39 (dd, J = 7.6, 0.5 Hz, 1H),
7.20 (d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (dd, J = 10.2, 1.0 Hz, 1H),
4.95(dd, T=17.1, 1.2 Hz, 1H), 4.76 (d, J = 6.2 Hz, 2H), 4.04 (s, 1H), 2.66 (m, 4H), 2.58 —2.47
(m, 1H), 2.16 (m, 4H), 1.96 (m, 2H), 1.87 — 1.78 (m, 4H), 1.60 (s, 6H), 1.58 — 1.39 (m, 4H).
LC-MS: m/ z: (M+H)+ =554,

W 2-0 T - 1-(6-(2-FFE TR e -2-F ML g -2- 0 )-6-C R AR K )-1,2- & -3H-ML M [3,4-d]
WA I -3-fii (I-1-h) (80mg, 0.22mmol)7E 10ml H 2K [ VR i\ 8] S0 S 2K FF R (60mg, 0.296
mmol), AR =ik HE 1he B FR R BIBIRAGEIMAN 4-(4-(BARIFT Fe-1-J5) 3 O )
LB =R (1-3-2-¢) (0.2mmol),0.15ml =5 ZFE A 3ml - F PN, 60 FERE R
IR S REB R IIN 2ml VAT )RR ER A K VRRT 10ml 7K, F SR R 2R I =4R (3*10ml),
GIFHEHAE, 2 A Sml KA Sml AR SALSNIE TR BERS, oK AR BB T-15 o ik i 5
it BT PR 2 2 TR 4 T {TM R (SR S AR G BE=S:1)=1:12 13 B A
¥ 1-3-2, A G4 S0mg(Rf=0.6), LK 40% . L 54 1-3-2: HPLC ££ B4 8] (RT)=11.20min
(HPLC 4fF: s A 7K (% HCOOH 0.1%), iz B NI BRIEHl: 5%ish
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#H B—50%7ii 3040 B), 'H NMR (400 MHz, CDCI3) § 8.87 (s, 1H), 7.92 (t, ] = 7.9 Hz, 1H),
7.80 (d, J =8.0 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.38 (d, ] = 7.6 Hz, 1H), 7.29 (t, ] = 42 Hz,
2H), 5.79 — 5.66 (m, 1H), 5.06 (dd, J = 102, 1.0 Hz, 1H), 4.96 (dd, J = 17.1, 1.2 Hz, 1H), 4.77
(d, T= 6.2 Hz, 2H), 4.02 (s, 1H), 2.70 — 2.50 (m, SH), 2.26 (s, 1H), 1.98 (m, 4H), 1.82 (s, 4H),
1.69 — 1.56 (m, 10H). LC- MS: m / z: (M+H)+ =554,

LT 4:

NH, )\t:f " HN)NL/\/I«:N_/:

N

NO
2 ° g Pd(PPhy), °H /N
Pd/H Y OH
. Na,COg _ P —
o”o ™

Dioxane 1)m-cpba

100°C/16h 2)DIPEA
Br

I-4-a I-4-b

i

B 1-IR-4-FEFEFE) (T-4-a) (692mg, 3.43mmol), 4- (4,4,5,5-PYH3E-1,3,2- S ZHl
FIR R e -2-F IR O-3-0-1-FR BR 2.5 (T-4-b )(800mg, 2.85mmol ), I = K FE M4 (330mg;,
0.286mmol ), =ZH (75mg, 0.286mmol) FIFKEZE! (789mg, 5.71mmol) VAEAEI 1,4-
THEAT 2omD H, EAEY I FHEE 90CIHHFEL 16 /NI ARG RS IRAIYE,
FEEMT (RERR, F i/ 2.8 2.BE=100% 2 90%) 2itki5at I-4-¢ fFintb &4 450mg,
A EE A 772 47%. 'TH NMR (400 MHz, CDCls) & 8.23 — 8.16 (m, 2H), 7.57 — 7.49 (m, 2H),
6.33 (dd, J = 5.1, 2.8 Hz, 1H), 4.26 — 4.15 (m, 2H), 2.72 — 2.61 (m, 1H), 2.59 — 2.51 (m, 4H),
2.24 (ddd, J = 9.3, 8.0, 3.9 Hz, 1H), 1.90 (dddd, J = 13.1, 11.0, 8.8, 6.7 Hz, 1H), 1.31 (dd, J =
9.2, 5.1 Hz, 3H).

&=

W 4- (A-THHEOREL) M O-3-0-1-R 1B LB (T1-4-¢) (450mg, 1.63mmol) & 2] B
(1omb) o, IANFE/MRAEALT] (45mg, 10%), 7EE/SAE FEEMHEY 2 K, ik,
JERIRAREHEZHT CRERS, FIEE .18 2. 15=100% % 90%) #Aitk 3 1-4-d finie s
) 280mg, AE{E. FF: 69%. LC-MS: m/z (M+H)=248 4,

FE=0:

W 2R HE-1- [6- (1-F23E-1-FF 3 - Z.38) -2-nhng Jk]-6- F AR S Lk e 51 [ 3, 4-d ] M g -3 -
Bl (I-1-h) (428mg, 1.20mmol) ¥AMEEIF 2K (20ml) H, AIAMET EH R PR (259mg,
1.5mmol), ZFEHFEL 1 /AEE, BRI 4- (4-FFEFEIL) HOKRR O (247mg,
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1.0mmol) A1 DIPEA (258mg, 2.0mmol), FHEZE| 90°CHHHEL) 16 /N RIS L
FEEM (EER, & B f/ B E=100%2] 90%), @& bl &, #)2 @i

(DCM/CH30H/NH3CHsOH = 10/1/0.15) #ifb 18015 1-4 Finfb &4 440mg, 1 €A 14,
PR 79%. 'HNMR (400 MHz, CDCI3) § 8.87 (d, J=2.1 Hz, 1H), 7.91 (td, J= 7.9, 1.5 Hz,
1H), 7.78 (d, J = 8.0 Hz, 1H), 7.54 (t, J = 7.9 Hz, 2H), 7.39 (d, J = 7.7 Hz, 1H), 7.21 (d, J=8.5
Hz, 2H), 5.72 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.07 (dd, J = 10.2, 1.1 Hz, 1H), 4.96 (dd, J =
17.1, 1.2 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.25 — 4.10 (m, 2H), 3.95 (s, 1H), 2.73 (s, 1H), 2.56
(dt, J =15.5, 10.8 Hz, 1H), 2.28 (d, J = 7.9 Hz, 1H), 2.14 (d, J = 10.6 Hz, 1H), 2.05 — 1.97 (m,
1H), 1.78 (dd, J = 19.0, 8.5 Hz, 1H), 1.67 (dt, J = 10.1, 6.1 Hz, 3H), 1.61 (s, 6H), 1.59 — 1.44
(m, 1H), 1.34 — 1.26 (m, 3H).LC-MS: m / z: (M+H)"=557.4,

SEHER 5:
Eeets ipnse
©7< _NaOH
CH,OH

0”0
I-4

4 4-[4 - [[2-0@ T -1 [6-(1-FR2E-1-F 4L - Z%)-z-ntt%%] 35T - MEMEE[3,4-d)
BENE-6- W8 [ZIERIE A iR EREE (1-4) (420mg, 0.75mmol) JEfERIFEE (20ml)
H, IO 2N S NAKIER (1omD), FEMHEA 3 K, WA E R, H S PR
G, AVUEET, KRN IN SRERKERE| PH=4, A5 H S P EER, GHZHT
IKIREREN TS, WR4s, FENT (ke & F b/ FEE=100%2] 95%) 2iftFuns 1-5
B a4 256mg, G, 772 64%. 'H NMR (400 MHz, MeOD) § 8.84 (d, J= 1.4 Hz,
1H), 8.00 (td, J = 7.9, 4.0 Hz, 1H), 7.83 — 7.76 (m, 1H), 7.67 (dd, J = 7.7, 0.7 Hz, 1H), 7.60 (dd,
J=8.4,5.7Hz 2H), 7.19 (dd, J = 13.2, 8.6 Hz, 2H), 5.73 (ddd, J= 17.0, 6.1, 4.1 Hz, 1H), 5.08
—5.03 (m, 1H), 4.95 (d, J = 1.3 Hz, 1H), 4.86 — 4.79 (m, 2H), 2.72 (s, 1H), 2.58 (s, 1H), 2.27
(d, J = 6.7 Hz, 1H), 2.13 (d, J = 10.0 Hz, 1H), 1.96 (d, J = 10.2 Hz, 1H), 1.80 — 1.66 (m, 4H),
1.64 —1.52 (m, 7H).LC-MS: m / z: (M+H)"™=529 3.

SLHEG 6
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o} o}
joe=a joeEa
HN” N~ N HN” >N N
N N
7 y_oH  H . 7 \\___OH
= <~ EDCI/HOBt =
DIPEA/DCM
rt/16h
0“0H IS 07 >N~ 16

|
# 40mg (0.076mmol) 4- (4 - (Q2JGFAHE-1- (6- (2-FBEERFE-2-58) nkmg-2-48)

S3-EAR-2,3- A - TH-MEE IR [3 4-d] g -6-FE ) & FL) TR FRCkE-1-R% (1-5) F3
Sml —SEFEEH, A 9mg (0.11mol) iz MR+, 17mg EDCI(0.11mmol), 15mg HOBt

(0.11mmol) A1 19mg (0.15mmol) DIPEA, FEMFL 16 N, RIGLHEHZ G

(DCM/CH30H=100/10>2{i4k J51F 15mg ¥ 5 (u[8 {4 (1-6), 7 & 35%. 1H NMR (400 MHz,
CDCI3) 6 8.86 (d, J = 4.2 Hz, 1H), 7.97 — 7.88 (m, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.53 (dd, J =
12.3, 8.5 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.28 — 7.15 (m, 2H), 5.80 — 5.65 (m, 1H), 5.06 (d, J
=10.0 Hz, 1H), 4.95 (d, J = 17.1 Hz, 1H), 4.77 (d, J = 6.0 Hz, 2H), 3.10 (d, J = 12.1 Hz, 3H),
2.98 (s, 3H), 2.67 — 2.57 (m, 1H), 2.14 (dd, J = 20.9, 10.3 Hz, 1H), 2.06 — 1.97 (m, 2H), 1.92 (d
J=14.0 Hz, 1H), 1.78 — 1.66 (m, 4H), 1.61 (s, 6H), 1.49 (dd, J = 22.8, 12.2 Hz, 1H).LC-MS:
m / z: (M+H)™=556.3,

St 7
0] 0]
S _/= AN _/=
N

N~ N HN
N
7\ OH +  HN - ©7<0H
== |:| EDCI/HOBt ==

DIPEA/DCM
rt/16h

2

I-5 I-7-a

0~ OH (o) N\j

% 40mg (0.076mmol) 4- (4 - (2-WMEHAFE-1- (6- Q-FFFEAFE-2-F8) mhne-2-F8)
3-AAR-2,3- A TH-IE M IR [3 4-d e -6- 55 ) EE) RIEL) R ak-1-8]% (1-5) AR T

Sml S FEEH, A 9mg(0.11moD) BRI T Le#h iR #: (1-7-a), 17mg EDCI(0.11mmol),
15mg HOBt (0.11mmol) 1 19mg (0.15mmol) DIPEA, =L 16 /NEF, SRIGE M
2 il (DCM/CH30H=100/10) #lifk 515 15mg ik #EH A E (1-7), 773 35%. 'HNMR
(400 MHz, CDCls) § 8.85 (d, J = 4.7 Hz, 1H), 7.91 (dt, J = 10.7, 7.9 Hz, 1H), 7.78 (d, J = 7.8
Hz, 1H), 7.53 (dd, J = 12.0, 8.5 Hz, 2H), 7.39 (dd, J = 7.6, 2.4 Hz, 1H), 7.22 (dd, J = 19.5, 8.5

I-7
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Hz, 2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (d, J = 10.2 Hz, 1H), 4.95 (d, J= 17.1 Hz,
1H), 4.77 (d, J = 6.1 Hz, 2H), 4.21 (dd, J = 16.4, 8.6 Hz, 2H), 4.10 — 4.02 (m, 2H), 2.63 —2.52
(m, 2H), 2.35 — 2.20 (m, 2H), 2.15 — 2.07 (m, 1H), 2.00 (dd, J = 13.4, 3.0 Hz, 2H), 1.92 — 1.83
(m, 1H), 1.79 — 1.63 (m, 4H), 1.60 (s, 6H), 1.48 (ddd, J = 24.7, 12.5, 2.5 Hz, 1H)LC-MS: m / z:
(M+H)"=568 4.

P
SRR 8
Th
0
N —
X0
N
7\
18 - OH
I 0 & O
—\ N
o. b Br ‘ ‘ N
D HCI ‘
BOC’NH|-8-a —— O NH —_—
oBo CI O
NH
1-1-¢ BOC’NH 1-8-b Boc” 1-8-c HN. 1-8-d HN 1-8-e
Boc “Boc
o 0]
— = —
&> )NL\/ N )N|\ n—""
N SsTNTN HNNZ N
/N N
Hh P —~Con 4 \
_— = - = OH
1-8-f 18
NH, N
i

W 4,4,55- T4 3L 2-(1,4- A A MR [4.5] 28 -7-04 -8-4E)-1,3, 2- T ALK ( T-1-¢)
(19g,71.4mmol),(4-1R 7538 )2 3 FF R AU T BR(1-8-a) (18.4g, 67.6mmol), 2mol/L FIFREREN K
FEW(75mD A Pd(dppf)CI2(3.3g,4.5mmol)JIAF 250ml [ 1,4- 47N, OS2
BRI ZIR,98 TR . RSB IR S, KAHFH 22 2 B A AL (2% 100ml), & 3 I A
HUAH LR KB, TOKIREREN T8, WRAAFH Y, WA ( 418 206 A Tk
=0-40%),733] 19g K0 [E 1A 1-8-b) o UL 84.8%. LC-MS: m/ z: (M-56+H)+ =276.

H b

HE(4-(1,4- 5 18 [4.5]dec-T-en-8-55) R H U It FH R AU T B (1-8-b) (16g, 48mmol)f]
100ml PYZIEIEE R A 1.38mol/L I #EFR(160ml), FERBHER . H LB BT A
HR(2*150ml), & FF 5 (9 HUAE FH AN SR 7B 5 = 0k A HUAH Jo /K B BRAA T 15 fs IR 4145 3]
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BRI R 1-8-0)13 5 A T F—2. W& 97%. LC-MS: m/z: (M-56+H)+ =232,

Bk

WRILFRAUTEG (48402, 3, 4, S-PUEA-[1L1-BER] -4-38) FHFIREEI-8-¢)
(10g,34.8mmol)MIEE R A FF T % (3g, 32mmol)7E 100ml — 5L H e FVE B I NON-— 5
7R % 2.1 (12m1,69mmol ) I & FR B LAk 4 (14, 71mmol ) I B 3R 3 b s iR it et 24
WA FZERR SN 100ml &R S FF 4Kk A AN R B BR BN 7K VA W (20mil ), 7K (2 * 3 0ml ) FT L
A SRk Wi A LA TE K R ER BN T8 5 P RE AR B R I A (7ML R0 B (U e 1R 2B
=15:1)=0-15%},#3 2| 1 L[ {4 (1-8-d)7.3g. UXZ 64%. LC-MS: m/z: (M+H)+ =329,

EAllp 2

BT T -(B T Be-1-35)-2', 3, 4, 5-PUE-[1, 1Bk 2K ]-4-38 & 5 B PR IR (T-8-d)
(7.3g,22mmol)F1 10% A48 5 (200mg) I AR 150ml FYFREE Y, ORI S SRE =X,
RBEARSI G F iR . RO IEZA TR, Fr- M R LR
%, 1 uE, BEBEN A A 4.1g 15 1-8-e (RF=0.4) SN 85%.LC- MS: m / z: (M+H)+
=331.

FEAD:

WRUT F(4-(A-(FORIN T Je- 125 A R L) AT RER (3g, 9mmol)(H1xk 1-8-e)
TINE] 20ml () & B ke, ARG 20ml =R AR, =IEHFE 2h. SSRGS 5 I
10ml 7K 20ml VRN B BRI, T2 1l 1D [ 44 1o i 9 FH ZK Bkt T, 3 BIR il 4 1.8¢g
&M 1-8-F, BT 25 U 86%. 1TH NMR (400 MHz, CDCI3) § 7.08 — 6.96 (m, 2H),
6.70 — 6.60 (m, 2H), 3.57 (s, 2H), 3.22 (t, J = 7.0 Hz, 4H), 2.38 (tt, ] = 12.1, 3.2 Hz, 1H), 2.15
—1.95 (m, 5SH), 1.95 — 1.81 (m, 4H), 1.51 — 1.30 (m, 2H), 1.21 — 1.04 (m, 2H).LC- MS: m / z:
(M+H)+ =231,

Evavi 2

W 2-0 T - 1-(6-(2-FFE TR e -2-F ML g -2- 0 )-6-C R AR K )-1,2- & -3H-ML M [3,4-d]
I IE-3-(1.86g, 5.2mmol) (W T-1-h)7E 60ml FF 2 A VAW In N IA) &t 08 R BR(1.33 g,
6.57mmol), T AR I HE: 1he & R RBBIRAEFE NN 4-(4-(EZR T be-1-2)3
FRFE(1 2g, 5.2mmol)(A1 3% 1-8-1),0.8ml =3 LB AT 20ml ~HFEFIN, 60 FEHFELR .
T IR SRR I N 20ml YR B R BN K VAR 50ml 7K, F &R e 2R B =K (3% 50ml),
HIENAE, 4 A 50ml ZKAN 30ml AN SN REEE, ToKER RN T 5 ik 4 15
K, B A2 JE TR 40 B {TM 2 R B (S b LR L BR=5:1)=1:12}, 13 3 {k
AW 1-8, A IE K 1.88g, ULF 67%. 1TH NMR (400 MHz, CDCls) & 8.86 (s, 1H), 7.93 — 7.85
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(m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39 (dd, ] = 7.6, 0.7 Hz, 1H), 7.19
(d, ] =8.5 Hz, 2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H), 4.94
(dd, J=17.1, 1.3 Hz, 1H), 4.77 (d, ] = 6.2 Hz, 2H), 4.11 (d, ] = 8.9 Hz, 1H), 3.24 (t, ] = 7.0 Hz,
4H), 2.52 — 2.43 (m, 1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H), 1.45 (dt,
J=14.9,7.5 Hz, 2H), 1.23 — 1.08 (m, 2H). LC- MS: m / z: (M+H)+ =540.4,

LT 8-1

S 8 [ M (A ) 1-8)48 HPLC Far il (x4 JiahAH A 7K (5 HCOOH 0.1%),
WEH B ALE: BRIV S%IialtH B—50%mshtd B, HAREM [HME—: HPLC {#

J\N? J (o~
. . r'« 181 -
BAmE] (RT) =10.78min. A, HIRCIHERS AIRAE L, RIHAC© , R
Fe it Ek e =0
HOR N PR ER -
o ; & »
0_0 ' |
d C > & O
D HCI
Boc,NH__ —_— NH — 5
oy e (] C ® @
%M-c Boc’NH 1-8-b BOC/NH 1-8-c HN\B;-:-d HN~B 1-8-¢'
oC
o (0]
S e e S8
N Ss N7 NZ N

SEjEf 8-2



WO 2020/259703 PCT/CN2020/098611

° Ch, Oh,
% o el O‘@ [ Nf O
/N

NaBH(OAc); N
CH,ClI, /N
lod \ ~on DIEA 81 4 )

OH

W 2T E-1- (6- (2-FRTRFL) mEng-2-38) -6- ((4- (4 CH) FH) &) -1.2-
TS -3H-RE K 3,4-d]MEE-3-F (1-19-d) (19.0 mmol) V& T & M ks (500 mL), [HX
RN SRR A T % (21.0 mmol), N-ZFE-N-FHH-2-% (38.0 mmol) FI=2
BEE LA LN (57 mmol), NIRAE 30°CHiEE 16 /NN A R P I ZK (300 mL)
A IRAR, Y pH=9, _SHLEAEHL, AN MR & HKEes, ToKImBREE T,

I8, PR A TR, KL AT E T A &R e ¥ =0/100-5/95), 13 B Anft &4 1-8-1
(1.8 g, 24.7%)H1 E ARtk &4 1-8-2(4.7 g, 65.3%), LI GEE.

{b&4) 1-8-1: HPLC:AREE ] (RT) = 10.78min (HPLC 41 WHBhH A Ak (&
HCOOH 0.1%), #iaIAH B N ZIE; BREHEM: 5% 3 B—50%is)4H B), 1TH NMR (400
MHz, CDCl3) § 8.86 (s, 1H), 7.93 — 7.85 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, ] = 8.5 Hz,
2H), 7.39 (dd, T = 7.6, 0.7 Hz, 1H), 7.19 (d, J = 8.5 Hz, 2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz,
1H), 5.05 (dd, T =102, 1.1 Hz, 1H), 4.94 (dd, J = 17.1, 1.3 Hz, 1H), 4.77 (d, ] = 6.2 Hz, 2H),
4.11 (d, T = 8.9 Hz, 1H), 3.24 (t, ] = 7.0 Hz, 4H), 2.52 — 2.43 (m, 1H), 2.14 — 2.00 (m, 3H),
1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H), 1.45 (dt, J = 14.9, 7.5 Hz, 2H), 1.23 — 1.08 (m, 2H).
LC-MS: m/z: (M+H)+ =540.4.

{b&4) 1-8-2: HPLCAREE ] (RT) = 11.00min (HPLC {4 WshHH A Ak (&
HCOOH 0.1%), st B NG BREEEEN: S%iistd B—50%yisht B), 'HNMR
(400 MHz, CDCl3) 8 8.87 (s, 1H), 7.92 (d, J = 7.8 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.52 (4, J
=8.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.29 - 7.25 (m, 2H), 5.82 - 5.63 (m, 1H), 5.12 - 4.91
(m, 2H), 4.78(d, J = 6.2 Hz, 2H), 4.01 (s, 1H), 3.17 (s, 4H), 2.53 (s, 1H), 2.33 (s, 1H), 2.06 (d, J
= 4.4 Hz, 2H), 1.89 (d,J = 11.6 Hz, 2H), 1.75 (d, J = 14.1 Hz, 2H), 1.59 (d, ] = 17.2 Hz, 8H),
1.46 (t, J=13.1 Hz, 2H). LC-MS: 540.0[M+1]+.

HHIERT L, W A SR R A AR E R, R T

L) 8-3
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O

S \)\j:“f )Nl\ N~

N

>
¢ 0O at @ .

HE—b

B AT B @RI T be-1-36)-2", 3", 4, S-PUS-[1, -6 -4- 382 1 IR S (1-8-d)
(7.3g,22mmol)F1 10% A48 5 (200mg) I AR 150ml FYFREE Y, ORI S SRE =X,
BBBAE S A P =R . OSBGOS IE A TR R Y, R R R A (TM
AN (CE P 418 LHBE=12:3)=0-15%} 43 B A L[ 4K 2.1g (b &) 1-8-e” (RF=0.6),
A6 K 4.1g thEY) 1-8-€° (Rf=0.4). SUNE 85%. LC-MS: m/z: (M+H)+ =331,

Eb

BT E(4-(4-(F AT Fi-1-2) 3 O )R L) 2 AT RER (2g, 9mmol)(21 3 I-8-¢”)
AE] 20ml B9 & B, SREMA 20ml =ML, FEHFE 2h. SO YE S I
10ml 7K AT 20ml #LF1 Eﬁﬁ?fzﬂa’%ﬁ/ﬁm T A [ A 98 0 FH K R Rl T, A3 BIAR (44 1.2g
E1-8-£7, HEAT N4, W% 86%. 'HNMR (400 MHz, MeOD) § 7.10 — 6.97 (m,
2H), 6.74 — 6.63 (m, 2H), 4.22 — 4.08 (t, ] = 8.0 Hz,, 4H), 3.47 — 3.38 (m, 1H), 2.61 — 2.52 (m,
1H), 2.52 — 2.28 (m, 2H), 1.92 — 1.62 (m, 8H). LC- MS: m / z; (M+H)+ =231,

-

N

Bk

W 2-0 T - 1-(6-(2-FFE TR e -2-F ML g -2- 0 )-6-C R AR K )-1,2- & -3H-ML M [3,4-d]
I IE-3-(1.86g, 5.2mmol) (W T-1-h)7E 60ml FF 2 A VAW In N IA) &t 08 R BR(1.33 g,
6.57Tmmol), T E I E iR HE 1he g BRSO 5 I 4-(4-(FRIN T Se-1-25) T
FZREM(1.2g, 5. 2mmol ) (WK I-8-£7),0.8ml =F ZFR AN 20ml — FF LR, 60 & Hit kit 7
A b3 S RV IR N 20mi VAT R BB /K PE TBRT S0ml 7K, H SR B AR AU =14k (3 #50ml),
GIFANE, A 50ml KA 30ml LRI SALBRVE RS, oK BRI 18 5 ik 4a 15
R, AR Z E TR 25 (M Z P (S e SR LBE=5:1)=1:12}, 3 31k
AW 1-8-2, {0l 44 1.88g, WLZ 67%. '"H NMR (400 MHz, CDCI13)38.87 (s, 1H), 7.92 (d, J =
7.8 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.52 (d, ] =8.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.29 —
7.25 (m, 2H), 5.82 — 5.63 (m, 1H), 5.12 — 4.91 (m, 2H), 4.78(d, J = 6.2 Hz, 2H), 4.01 (s, 1H),
3.17 (s, 4H), 2.53 (s, 1H), 2.33 (s, 1H), 2.06 (d, J = 4.4 Hz, 2H), 1.89 (d,J = 11.6 Hz, 2H), 1.75
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(d, J = 14.1 Hz, 2H), 1.59 (d, J = 17.2 Hz, 8H), 1.46 (t, J = 13.1 Hz, 2H). LC- MS: m / z:

(M+H)" =540.
P
SEHEB] 15
NH,
[o =
Br-__N. _Br N\/\N /Il(
s O 1-15b_ Br _/— TN .
—_—
= n-BuLi/DCM )\ K,CO4/Cul /
-70°C/2h 1,4-Dioxane — o N
100°C/16h HO AN~
I-15-a I-15-¢ I-15-d I-15-¢ I-1-F

=
N _/— )\/ _/—

__m-CPBA/DIPEA _ -CPBA/DIPEA
toluene
rt/16h

|
N 1-15-1 N 1-15-2

N e

Yoz

F—d

# 1g (422mmol) 2,6- JRILNE (I-15-a) ¥&EMER] 30ml & F b, AE1%-78°C,
212N 1.86ml (4.64mmol, 2M 1) A NFRERD FIIE T EEEWL B4 15 85,
I 03g (422mmol) FIEZEIA T Hi-3-Fi (WX 1-15-b) , ZRERHHEL 1 /0, R
S AERRE R, G SRR, AIEETKmBRWTRE, w4, 2R
CHim Bt/ 1R 2.B5=100%321 50%) 204013 3- (6-1R-2-MEme k) AR T ki-3-BE (1-15-¢)
660mg, A, F=# 68%. LC-MS: m/z: (M+H)"™= 230.1

S 7

% 106mg (0.48mmol) 2-45 A FE-6- FR I 2 - | H-FLE ik I [3,4-d M g 3-8 (T-15-d) Al
100mg (0.43mmol) 3- (6-JR-2-MEmEHE) AR T bi-3-BF (I-15-¢) VAMEF] 10 ml1,4-— %
NI, SR 90mg(0.65mmol VRN, 83mg(0.43mmol ) BiLAL IV 4 Al 77mg(0.87mmol)
NI N2- R 2 0E-1,2- i, R URS N THE R 100°C IR . ks e SRt =
fr (UV, S FHe/FEE=100% 2 10%) 215 2-M 7 HE-1- [6- (3- FIEAE IR T HE-3-
) 2-MEnE FE)-6- AR AL AL I I [3,4-d M e -3 (T-15-e) AR HRIRY) 140mg, 724 86%.
LC-MS: m/ z: (M+H)™=372.1

Bk
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¥ 549mg (1.478 mmol) 2-FiF3E-1- [6- (3- FRILALI T H-3-5) 2-mtngdt]-6-
PR A ML e I3, 4-d W i -3 -l AN 2 1-15-e ¥A i 21 30ml 2R, il 397mg(1.7714 mmol)
3-EIEHAE TR, SEBFEL 1 /AR, SREINA 354 mg (1.622 mmol) 4- (4- ( “HREE
) B3 K (I-1-) 1 38Img (2.9480 mmol) DIPEA, FHEZE 30°C HHHE4) 3
AN, R SRR AR G2 R A (S b B ) R B IR =25/1/0.15) 4IRS
I-15-1 FI{L 54 1-15-2. LA 1-15-1: HPLC {# &R [F] (RT) =7.02min (HPLC 4%{F: £
FE IR, 5% A B—95% i s B) I S 40ULZE 10%(80mg), M H[FH{£; 'H NMR (400
MHz, MeOD) § 8.84 (s, 1H), 8.04 (t, J = 7.9 Hz, 1H), 7.92 (d, J= 8.1 Hz, 1H), 7.67 (d, J = 7.6
Hz, 1H), 7.60 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 5.78 (ddt, J = 16.3, 10.3, 6.1 Hz,
1H), 5.12 — 5.05 (m, 3H), 4.98 (dd, J = 17.1, 1.3 Hz, 1H), 4.89 (d, J = 6.1 Hz, 2H), 4.84 (s, 2H),
3.68 (s, 2H), 2.97 — 2.86 (m, 1H), 2.66 (s, 6H), 2.60 — 2.50 (m, 1H), 2.15 (d, J = 8.6 Hz, 2H),
2.04 (d, J=9.0 Hz, 2H), 1.66 — 1.54 (m, 4H).LC-MS: m / z; (M+H)"=542.4. L5 1-15-2:
HPLC fRER ] (RT) =7.16min (HPLC 25fF: BEEEHEM, 5%Im 80 B—95%islAH B)I¥
1 &Y 20% (160mg) |, [ [H 14 'H NMR (400 MHz, MeOD) § 8.83 (s, 1H), 8.04 (t, J =
7.9 Hz, 1H), 7.92 (d, = 8.0 Hz, 1H), 7.67 — 7.62 (m, 1H), 7.59 (d, J = 8.6 Hz, 2H), 7.29 (d, T =
8.5 Hz, 2H), 5.76 (ddt, J = 16.3, 10.2, 6.1 Hz, 1 H), 5.10 — 5.02 (m, 3H), 4.96 (dd, T=17.1, 1.3
Hz, 1H),4.87 (d, ] = 6.8 Hz, 2H), 4.82 (d, J = 6.8 Hz, 2H), 2.73 (d, J = 42 Hz, 1H), 229 (d, ] =
21.9 Hz, 7H), 2.04 — 1.90 (m, 4H), 1.66 (dd, J = 15.6, 6.1 Hz, 4H). LC-MS: m / z:
(M+H)™=542.3,

PN
SEHEA 19
[\ -
o/_\0 Br o/_\o o_0 N —/_
© ‘ )\T« <~ N
S e ~
B, 14-a O I-1-h
o o
VAR No, I1%a NH, I19P 1-19-¢
o 0
X = /=
ipeta - Wl
HN N TN )\ P
/7 N N 4 \
) oH = OH
1-19-d I-19- HN. .0 119
0 - T
gﬁ#ﬁ:

% 4,455 PO B O3 -2-(1,4- S R M [4.5] 28 -7 0 8- R )-1,3, 2- AR 2 M ke
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(0.8g,3mmol)(Wz\ I-1-¢), 1-JR-4-fiHHFE 2K (0.606g, 3mmol)(I-4-a), Imol/L FIBRFRENKIEWR
(6m1)F1 Pd(PPh3)2Cl2(106mg,0.15mmol)JIAF] 30ml ) 1,4- % NFH, OISR
B =R, 95°C HiFbit . RGOS IR A, KA 2088 2 BE A B (2%30ml), A I A AL
FH PRI EhK BV, TTKIR RN T 18, RGeS A4, 1 HE i (2 18 218 - A i Tk
=0-30%),73 5| 8-(4-FEIL I IE)-1,4- L IZ[4.5]38-7-4% (T-19-a) 0.73g, AEfaldlid, W
90%. "H NMR (400 MHz, CDCI3) & 8.24 — 8.14 (m, 2H), 7.60 — 7.50 (m, 2H), 6.21 (td, J = 4.0,
2.0 Hz, 1H), 4.06 (s, 4H), 2.71 (ddd, J = 6.5, 4.2, 1.7 Hz, 2H), 2.59 — 2.49 (m, 2H), 1.97 (t, J =
6.5 Hz, 2H). LC- MS: m / z: (M+H)" =262.3

H b

W 8-(4-HE AR IL)-1,4- S IRIE[4.5]2%-7-45(650mg, 0.25mmol)(I-19-1)FT 10% [FI4E &
(100mg) I AF 50ml 1) & HF Fe, REJREH SRR =R, REBAS SRR P =R
PEHE 4he SOSWBOLIEE T 25 4-(1,4- R R I8[4.5128 48 -8- ) K (1-19-b) 560mg, 13
ik, BEEHAT N2, W& 96%. LC-MS: m/z (M+H)" =234.3,

Bk

W 2-0 T - 1-(6-(2-FFE TR e -2-F ML g -2- 0 )-6-C R AR K )-1,2- & -3H-ML M [3,4-d]
W W -3- B (72mg,0. 2mmol)(I-1-h) 7 15ml  HF 2% (19 3 ¥ N 8] &3S 4 K8 9 R (S55mg,
0.246mmol), T AR IR FE 1he $F FIR SSEIRAA G TN 4-(1,4- S ZUR[4.5]28 15e-8-
3) K I (48mg,0. 2mmol) (I-19-b) 0.15ml =# LR 3ml —HF LW, 60°C HiFrid .
A B3 BRIV OINN 10ml AR AT FR R PR B VA VBRONT 25ml 7K, F S B A5 B =7R(3<20ml),
HIENAE, 2 A 10ml ZKA 10ml AT S ENE R, ToKER RN T 5 ik 4i 15
i, FrA Y ZE TR S OM R (SR 5 4R OBE=5:1)=1:12),/3 Z
6-((4-(1,4- 58 R W [4.5] 2% -8- JL ) K ) & 2 )-2- I TR 22k - 1-(6-(2- F28 2 T e -2- 28 ) MLk g -2-
H5)-1,2- & -3H-ME eI [3,4-d s e -3-H (15K 1-19-¢) 60mg, HEFEE, UEE 54%. LC-
MS: m / z: (M+H)" =543 .3

EAllp 2

W 6-((4-(1,4- M5 [4.5] 28 -8- ) R Y B R )- 2075 TR k- 1-(6-(2-F 2 AT e -2- 6 Y i
2-F5)-1,2- A -3H-MEME I3, 4-d]MEE-3-1 (60mg,0.1 1mmol )(T-19-¢) I A F 3ml PY5 LI
A1 3ml 2mol/L (IR BUVR AV, EEBFES R . FIRFR NG B PH 1 2
10 7245, H SR REEE(2<20ml), AN TR BN T B 5 WA A o o BT ™
Y2 TR o B8 B (S P b 4R ZBR=9:3)=1: 12,3 3| 2-Jf N HE-1-(6-(2-FR TR bt
2 FE YL I 2 JE )-6-((4-(4- S0 T 28 ) AR I ) 2 3E)-1,2- & -3H- 1k e Jf: I+ [3,4-d ] W g -3- i
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(I-19-d) 50mg, MM, UZE 90%. LC-MS: m/z: (M+H)" =499 3.

FA

W 2075 T J-1<(6-(2- 2 FE T - 2- 2 L I 2- 3 )-6-((4-(4- 3R ©L 0L R )& ) -1,2- &
-3H-ME e IF 1 [3,4-d ] g -3 - (50mg, 0. 1mmol )I-19-d) ! 2. B2 ¥ (77mg, Immol ) I A 3] 10ml
FEET, =R 10min, R IMAFEEM S H(30mg, 0.5mmol), ZiRHFHI R iz
RERIRZE G N 20m]l & FBE, KK 10ml 1mol/L R ERENVA AN Sml KT . A
HUAH I oK B BR B -1 S5 IR AR R, AR BRI T T — 3. AGiE (1-19-e)
40mg, YL 80%. LC-MS: m/z: (M+H)" =500.3.

Evavi 2

1 2475 T B-6-((4-(4-F B 20 OV B ) R B U B )- 1-(6-(2-FR BE T -2~k Mk g -2- 0 )-1,2-
S-3H-MEME 1 IR [3,4-d B IE -3 - (35mg, 0.0 7mmol )(I-19-e) AT N,N- 53 7 3& 2. f%(0.02m1) 2|
10ml & e SR 5 N R &((9mg,0.078mmol), BRI FEL 0 . 5 SNk 4 e
O AT B N-(4-(4-((2-J TH 2 -1-(6-(2-F2 26 TA e -2- 5 ) Ik e -2- 3)-3- 4648 -2,3- =&
STH-MEIEFR[3, 4-d]WE e -6-38) & FE) 8 IR O L) BB E (1-19) Omg, AE[EE, YR
22%. 'H NMR (400 MHz, CDCl3) & 8.88 (s, 1H), 7.91 (t, J = 7.9 Hz, 1H), 7.77 (d, T = 7.9 Hz,
1H), 7.56 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 7.4 Hz, 1H), 7.19 (d, J = 8.5 Hz, 2H), 5.78 — 5.66 (m,
1H), 5.07 (dd, T = 10.2, 1.0 Hz, 1H), 4.96 (dd, J = 17.1, 1.2 Hz, 1H), 4.77 (d, ] = 6.2 Hz, 2H),
4.42 (d, J=7.6 Hz, 1H), 3.49 — 3.35 (m, 1H), 3.04 (s, 3H), 2.57 — 2.46 (m, 1H), 2.29 - 2.17 (m,

2H), 2.05 — 1.96 (m, 8H), 1.56-1.65 (m , 2H), 1.41-1.50 (m, 2H).LC- MS: m / z: (M+H)"

2

=578.3,
S 20
o o)
— N Ve
ot e
HNZ SN N HeN-GNH HN™ N "
N, HCI 4
= OH
1-20-a
1-19-¢ 1-20
NH, HNYNH

W 2- T 2 -6-((4-(4-F L3R ) IR ) & Hh)-1-(6-(2- R HL TR e -2- Lk g -2-Jk)-1,2-
S-3H-MEME I IF[3,4-d B g -3- [ (120mg,0.24mmol )(I-19-¢ FizR FIALA4), 1TH-REME-1- PR
2 9t i 5 1% 5. (45mg,0.3 Immol )1 NN-— 5 P4 Z % (0.2m1) 3| Sml N,N-— H¥ 5 F i fig
1, 65 FERFEIE o 1 S BB A e 2 B AR S (M = R S P be=1:8), 15 3 5
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i & 30mg(1-20 R IL&40), WK 23%. LC- MS: m / z (M+H)+ =542, 1H NMR (400
MHz, MeOD) & 8.84 (s, 1H), 8.02 (m, 1H), 7.80 (m, 1H), 7.72-7.58 (m, 3H), 7.25 (m, 2H),
5.73 (ddt, J = 16.5, 10.3, 6.1 Hz, 1H), 5.05 (dd, J = 10.2, 1.0 Hz, 1H), 4.95 (d, 1H), 4.83 (d, J =
6.1 Hz, 2H), 3.54-3.42 (m, 1H), 2.59 (m, 1H), 2.14 (m, 1H), 1.98 (m, 2H), 1.83 (m, 1H), 1.68
(m, 2H), 1.60 (s, 6H), 1.50 (m, 2H).

SEHEf] 23
xﬂ - -

N
@\é
1-19-d

AT EEE(2equiv., 0.2006 mmol)iA T 15— A (1ImL, 100 mass%), RJE7E
ZR RO B 3 2R R R R ) (1.5 equive, 0.1504 mmol)[fI T — FEAK (1mL)E W
AT (1-19-d) (50mg, 0.1003 mmol) & T F#FEEH (0.5mL), FZERIMA Lk %
MO, BEGONAE = TR 12 AN B O KR K I AR L ER(2x20mD) AE R,
A AU $h7K(120mlyBeik, I Na2SOs T4, 1L IEIFIRGETF IR . R 4 IEAR R A

FR (B skt P b/ FEE R, FEIREM 0%%E 10%, 12 MEEFD 53]
HEY(A-23): (15 mg, 0.02943 mmol), YFEH 29.35%, O {A. 1H NMR (400 MHz,
DMSO) & 10.28 (s, 1H), 8.88 (d, J = 1.8 Hz, 1H), 8.09 — 7.97 (m, 1H), 7.75 (d, J = 8.4 Hz, 1H),
7.66 (dd, J = 20.6, 8.5 Hz, 3H), 7.19 (dd, J = 11.1, 8.7 Hz, 2H), 5.74 — 5.61 (m, 1H), 5.00 (d, J
=10.2 Hz, 1H), 4.82 (d, J = 17.1 Hz, 1H), 4.69 (d, J = 5.5 Hz, 2H), 3.23 (s, 1H), 2.74 (t, J =
12.1 Hz, 1H), 2.53 (s,1H), 2.12 (d, J = 10.1 Hz, 1H), 1.98 (d, J = 13.2 Hz, 1H), 1.82 (d, J =
13.2 Hz, 2H), 1.77-1.57 (m, 3H), 1.49 (d, J = 18.2 Hz, 6H). LC-MS: m / z: (M+H)+=510.2.

S 31

O

83



WO 2020/259703

PCT/CN2020/098611

Br Br NH
Hel
H
/N\ I-31-¢
NaBH(OAC); t-BuONa
ET3N Binap
CH20|2 sz(dba)3
0 N
I-31-a 1-31-b N I-31-d
7 [0}
N o
I N X —
NH; Sg NN )Nl\ P ,N_/_
HCI @\{ HN” >N N
H,N—OH . OH
I-1-h N
- . 7y
Sodium acetate MCPBA — OH
CH30H Toluene
N
F31-¢ N 131

Yoz

F—d

W3- (4-HREL) PR ERI-31-a) (4.40 mmol) T & H ¥kt (10mL), [4 Mk H
MAZ=Z 0% (8.9 mmol), —HZEREREL (8.9 mmol) M= Z B LM AL E (8.9 mmol),
WIS = TR 16 /NB o g S SR B IR A KIS W0 Y pH=9, SR iAR, H
HUAR AN KB, ToKBREAN T8, ok, IEMA TG B a1 3- (4-508
) N, N-“HERXR T AR 1-31-b)1.1 g, EEMCRY, WZE 97%. LC-MS: m / z
(M+H)"=255 4,

H b

W3- (4-JRFFE) N, N-HFIRTI-31-b) (4.30 mmol) AT H K (20 mL),
[ S RV TR NN 2R3 B I(1-31-¢) (4.8 mmol), #UT FE4H (6.9 mmol), 1,1'-BEZE-22'-
MR (0.43 mmol) M =(ZWP-RIAEPED 4L (0.13 mmol), H R MAEE RS TN
M 90 CTHE 16 /NI o I NEA M R 2, WYL s, MRl (&
Fe/ B EE=100/0-95/5) 13 HAME AW 3- (4- ((CZRILWHIL) FIL) K3 N, N-HH
WTRA-31-d)1.5 g, FEERY, WZE 98%. LC-MS: m/z: (M+H)"*=355.3,

Bk

Ba- (3-HE) BT ZER (1-31-d) (4.2 mmol) V& T HEE (20 mL), [4 M
W I ZBRHH (13.0 mmol) FIEEERFEIE (8.5 mmol), MMRAESOC FHtHE16/NT . ¥
SR ZET PR A, AT R A (&R e/ EE=100/0-95/5) 13 BArtb &44- (3-
TR BTHE K (1-31-e) 0.75g, UKZF93%. LC-MS: m/z: (M+H)*=1913.

EAllp 2
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BT -1 (7-FE-7-F -6, 7- A -SH-FR IR A T [b kg -2- ) -6- (R
-1,2- & -3H-ME M I [3,4-d] s ng -3-FF (I-1-h) (0.65 mmol) & T HZ (20 mL), JIA3-
SRR R (0.62 mmol), SNV E TR T HHE0.5 /N o AH R RO I 4- (3-—Hfig )
T R (1-31-e) (0.67 mmol), MR = T HHE16/ N o K S BIR A T43 50 o
FLH R QBRI — R BB AT AR B s b &W2-Ia A dE-6 - ((4- (3- (ZREEH) 37
THD EHE FI) -1- (6- Q-FEFALE-2-H) Ming-2-38) -1,2- A -3H-MM H[3,4-d]
W IE-3- M (1-31)92 mg, A4, 332.9%. '"H NMR (400 MHz, DMSO) § 10.27 (s, 1H),
8.89 (s, 1H), 8.12 (s, 1H), 7.74 (dd, J = 22.6, 8.3 Hz, 3H),7.64 (d, J = 7.3 Hz, 1H), 7.37 (d, J =
8.5 Hz, 2H), 5.76-5.61 (m, 1H), 5.34 (s, 1H), 5.01 (dd, J = 10.3, 1.2Hz, 1H), 4.84 (d,J = 17.1
Hz, 1H), 4.70 (d, J = 5.7 Hz, 2H), 3.62 (s, 1H), 3.12 (s, 1H), 2.71-2.58 (m,8H), 2.38 (d, T =9.2
Hz, 2H), 1.47 (s, 6H), 1.32-1.24 (m, 1H). LC-MS: m / z: (M+H)™=500.3.

S5 32

e}
L = Ve
) )@;fﬂf Aﬁff
@\é a” C\é

NaOAc, EtOH, H,0
70°C, 12h

1-19-d

P EY) (1-19-d) (80 mg, 0.1604 mmol, 100 mass%) & T ZEEH (4mL, 100 mass%)
SRGAEZE T N IMAK(2 mL, 100 mass%) FELFREE ( 3equiv., 0.4813 mmol, 100 mass%o) ,
BT 70°C HitdE 12h K SN aq NaHCO3 ¥ K I 2.8 Z.BE(2x20m1)2EHL, A5 HLAH
FhAKAx20ml)Beigk, H NaxSOs 15, ahyfifukss, F20H™ f. HM&H FEE 2ml B85,
1L, 2L EM-32) (60 mg, 0.1137 mmol), 1 70.88% ,H tuf# %E. 1H NMR (400 MHz,
DMSO) § 10.26 (s, 1H), 8.88 (s, 1H), 8.07 (t, J = 7.8 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.65
(dd, J =14.5, 7.9 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 5.74 — 5.60 (m, 1H), 5.35 (s, 1H), 5.00 (d, J
=10.3 Hz,1H), 4.83 (d, J = 17.1 Hz, 1H), 4.69 (d, J = 5.6 Hz, 2H), 3.74 (s, 3H), 3.24 — 3.15 (m,
1H), 2.77 (t, I = 12.0 Hz, 1H), 2.37 (d, J = 14.0 Hz, 1H), 2.25 (td, J = 13.4, 4.6 Hz, 1H), 1.99 —
1.84 (m, 3H), 1.67 — 1.50 (m, 2H), 1.49 (d, J = 14.0 Hz, 6H).LC-MS: m / z: (M+H)+=528,

L33
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[o] [o]

@%f 0\” . Dﬂ

N N

/?/
(@]

1-15-¢ 1-33-a

1-33-b

F—d

A (J-15-¢) (400 mg, 1.077 mmol) AT HFZH (20ml) SRJEE=ZRTFIIA
mCPBA (1.2 equiv., 1.292 mmol, 77 mass%) , KN T = T HFE 2 /N 10 54 (1-33-2)
(1.2 equiv., 1.292 mmol)F1 DIPEA (2 equiv., 2.154 mmol) KK FIRBE T | B
Ak BAE IR TR 12 /NI B ORI KV KT 28 L BR(2x20mD) AR EL, A HUH A ERK
(1x20ml)¥ec, H Na2SO4 +, i JE ka5 B M o KLk & IR AR ARG il 1) G
SR CRROTR/ —EFEER, LR CTRIRIEM 0% 10%,24 MEERD {20 EY
(I-33-b):(120 mg, 0.2341 mmol), W 21.74%, FE[E k. 1HNMR (400 MHz, DMSO) &
8.91 (d, J=2.4 Hz, 1H), 8.11 (t, ] = 7.9 Hz, 1H), 7.89 (d, J = 8.3 Hz, 1H), 7.68 (d, ] = 8.2 Hz,
2H), 7.57 (d, T = 7.7 Hz, 1H), 7.28 (d, T = 8.6 Hz, 2H), 5.72 (ddd, J = 23.0, 10.3, 5.9 Hz, 1H),
5.02 (dd, T=10.3, 1.3 Hz, 1H), 4.95 — 4.89 (m, 2H), 4.87 (d, ] = 1.4 Hz, 1H), 475 (d, T = 5.8
Hz, 1H), 4.70 (t, ] = 6.2 Hz, 2H), 3.04 (t, ] = 11.9 Hz, 1H), 2.67 — 2.53 (m, 2H), 2.30 (t, J =
15.0 Hz, 2H), 2.08 (d, ] = 10.0 Hz, 2H), 1.96 — 1.81 (m, 2H).

S 7

BALAY) (1-33-b) (100 mg, 0.1951 mmol)¥&T- FEEH (3 mL) , X5 DIPEA (5
equiv., 0.9754 mmol), SRR THFH: 5 7080 285, T Na(OAc):BH (3 equiv., 0.5853
mmol), N AkEELE SR N HHE 12 /DK SN H aq NaHCOs ¥ K 3 H 2.1 .85 (2x20ml)
HEEL, AN 2K x20m)Bei, ] NaxSOs FHE, 1 uEIFkaifa B, o AL 2804
RERAHE ARG B CREi gt S bt/ EE (1% P R, FEEREM 0%% 10%,
12 MARFD 23148 54)(1-33):(80 mg, 0.15mmol) , Y 77.3%, {414 . 1TH NMR (400
MHz, MeOD) & 8.86 (s, OH), 8.11-8.01 (m, 1H), 7.94 (d, J = 7.9 Hz, 2H), 7.67 (d, ] = 7.6 Hz,
2H), 7.62 (d, J = 8.6 Hz,2H), 7.28 (d, ] = 8.5 Hz, 2H), 5.83-5.74(m, 1H), 5.09 (dd, J = 7.9, 4.4
Hz, 3H), 4.98 (dd, J = 17.1, 1.3 Hz, 2H), 4.85 (d, J = 6.7 Hz, 2H), 2.87 (s, 1H), 2.64 (s, 1H),
2.47 (s, 3H), 1.97 — 1.67 (m,8H).LC-MS: m / z: (M+H)+=529.2.

SE i 657 34
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xﬁ ~ o ﬁ\)( -
1-34

BALAYI(I-33)(40 mg, 0.07582 mmol), P 3k 2.1 ( 1.1eq.,73mg>,i§?:§k$¢%¢ (2
mL), ZRJEIKIKANA DIPEA (2 equiv., 0.1516 mmol) Fil HATU (1 equiv., 0.07582 mmol)
ST 6 AN o R RS K IE F SR BE(2x20m) AL, A HUH A ERK
(1x20ml)BEic, H Na2SO4 1, 1byEifulkds, 153000 i & AR ARG B 77 (ot
W2k N S FH/ FEER R, FEEREM 0%2 10%, 12 MEAERD 15214k 5 71(1-34):
(10 mg, 0.01679 mmol), UXZ 22.14%, #[E{E&. 1HNMR (400 MHz, MeOD) § 8.87 (d, J
= 6.6 Hz, 1H), 8.06 (t, J = 7.9 Hz, 1H), 7.95 (d, ] = 7.9 Hz, 1H), 7.68 (dd, J = 7.8, 5.4 Hz, 2H),
7.61 (d, T =8.6 Hz, 1H), 7.41 (d, ] = 8.4 Hz, 1H), 7.24 (t, ] = 8.7 Hz, 1H), 5.84 — 5.72 (m, 1H),
5.09 (d, J = 6.2 Hz,2H), 5.07 (d, ] = 1.3 Hz, 1H), 5.02 — 4.94 (m, 2H), 4.90 (s, 2H), 4.84 (d, J =
6.7 Hz, 2H), 3.15 (d, J = 2.6 Hz, 1H), 3.08 (s,1H), 2.95 (s, 1H), 2.71 (s, 1H), 2.43 (s, 1H),
1.93-2.03 (m, 3H), 1.76 (s, 2H), 1.51 (s, 1H), 1.31 (d, J = 4.3 Hz, 3H), 0.89 (dd, J = 20.1, 9.0

Hz, 4H).LC-MS: m / z: (M+H)+=596.2.
S5 35
(j 1-35-e

NHBoc NHBoc

Lo g g
W e

1-35¢ 5-d
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BAAEY) (1-35-a) (100 mg, 0.3444 mmol) ¥&T PUENKIRE H1(5 mL) FfIMAN TEA (5
equiv., 1.722 mmol) LA A& (1-35-b) (2 equiv., 0.6887 mmol), SNAEZ IR FHHE 8 /)
I o R SRE IRV K I ] 28 ZBR(2x20mDAHL, A B AT 7K (1x20m1) 5%, ] Na2SO4
T4, T REIRATAF B S . M AR TR ) CBERSRAE . e 2R R
R, LIROERKRIZMM 10%% 60%, 12 MHEAAEFD B 2AY(I-35-¢):( 100 mg, 0.2532
mmol), UZE 73.54%, Ak, LC-MS: m/z: (M+H-tBu)+=339.1,

-y

A (1-35-¢) (200 mg, 0.5065 mmol) & T VUERLEH (5 mL) . Z JFIMABIE (2
equiv., 1.013 mmol, 60 mass%), KMAE 50" C FHiHE 2 /Mt o s S KB K HH 1R 2
BE(2x20ml)ZEEL, A HAHH K1 <20ml)BE%, H NaxSOs T4, IR E 2L G
(I-35-d): (180 mg, 0.502 mmol), W 99.14% , [ [l {4 . 1H NMR (400 MHz, MeOD)&7.31
(dt, J = 11.6, 8.5 Hz, 3H), 7.15 (d, J = 8.5 Hz, 1H), 4.07-3.92 (m, 1H), 3.47 (dt, ] =29.5, 7.2
Hz, 2H), 2.39 (dt, ] = 16.3, 8.1 Hz, 2H), 2.22 (d, J = 10.1 Hz, 1H), 2.03 (s, 4H), 1.84 —1.57 (m,
6H), 1.53 (d, J = 2.8 Hz, 9H). LC-MS: m / z; (M+H)+=359.1.

B

BAAEY) (1-35-d) (180mg, 0.669mmol) & T & F i 4 mL) ZJEMA=RT
M2 (Iml), SRAEER T 12 AN 3 SONIBIRAA NN aq. NaHCOs JFH 41 2B
(2x20mD)AEEL, AHUAHAERK(1<20ml) P, H Na:xSOs T, LB KRAE[R B2 &
¥)(1-35-¢): (120mg, 0.464 mmol), L Z 100%, FE[E K, LC-MS: m /z: (M+H)+=259.1,

FIL.

A (T-15-¢) (100 mg, 0.2693 mmol) VAT HAF (2 mL), =i NI mCPBA
(1.2 equiv., 0.3231 mmol, 77 mass%), X NAE 2= M 2 /N o AL G4 (1-35-e) (1.2 equiv,,
0.3231 mmol) #1 DIPEA (2 equiv., 0.5385 mmol) &K {RXAE =R T IS, [ AE =T N
PREEFE 12 /B g OB KR I H 48 L ER(2x20m)ZEHL, A HLAH A £ 7K (1x20ml)
ek, H NaxSOs T4, Ik gafF 20 A& IEAHRE AT AE 155 (BEML SRR
TR B/ VY AR R PO IR 0% 30%, 12 MEERD 5 3L A Y(1-35): (40
mg, 0.06876 mmol), ULZ 25.54%, M. 1THNMR (400 MHz, CDCI3) § 8.87-8.79 (m,
1H), 8.14-8.07 (m, 1H), 8.04-7.96 (m, 1H), 7.89-7.80 (m, 1H), 7.61-7.50 (m, 2H), 7.38-7.32
(m, 1H), 7.25 — 7.19 (m, 1H), 7.01 (t, J = 3.4 Hz, 1H), 5.72 (ddd, J = 16.6, 11.1, 8.6 Hz, 1H),
5.17 —5.09 (m, 2H), 5.04 — 4.98 (m, 1H), 4.98 — 4.92 (m, 1H), 4.87 — 4.77 (m, 2H), 4.73 — 4.64
(m, 2H), 4.20 — 4.06 (m, 1H), 3.47 — 3.38 (m, 1H), 3.38 — 3.29 (m, 1H), 3.05-2.98 (m, 1H),
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2.49-2.35 (m, 2H), 2.27-2.17 (m, 1H), 2.07-1.86 (m,4H), 1.75-1.60 (m, 3H). LC-MS: m / z:
(M+H)"=582.2,

57
SLHE36
o) o] O
e Y O~
o] | P NN | P N’N HN N/ N
— HNT N HNT N
N| N—/_ N L /N
Sg NN 7y 0 \ 0 ) o
Neo NH24©_<:>7N:> “ho “Ho HO
7 WiQ |
= 0
I15-¢ I-36-a 1-36 Q 1-36-1 1-36-2

W 2R 1= (6- (3- GRIEEFRARIN T -3-38) mbng-2-5) -6- (PR -1,2-—5
SSH-REMEIE[3,4-d] s E-3 -EA(faR 1-15-¢) (200 mg, 0.538 mmol)iFT 5 ml I N 3-
SRR HRIR (140 mg, 0.69 mmol), KMNIEAE 200C FiFE: 2 /NS o K s SR ok e 4 22
To BAMEE AT S mLDMSO H, A= LR (20 mg, 0.2 mmol)Fl 4- (4- (FHIRIR
Th-1-38) 23 ZE (R 1-36-2) (140 mg, 0.64 mmol), SSVRAE 65 C 1t 16 /M)
SN KK, SR R F R (30mL*3), AHUEL /KRB TEG, WY,
FEENT (R &R/ LR EE=0.5:10:4 3 1:10:4) 2155 (04K 1-36-2) (22 mg,
7.4% ) F1 85 (A [ 14:(1-36-1) (64 mg, 21.4% ). (LA 1-36-1: HPLC {# &} /i) (RT )= 7.14min
(HPLC 4fF: s A 7K (% HCOOH 0.1%), iz B NI BRIEHl: 5%ish
HH B—95%ifi 5040 B), 'H NMR (400 MHz, CDCI3)58.88 (d, J = 2.6 Hz, 1H), 8.09 (dd, J =
15.0, 7.8 Hz, 1H), 7.99-7.83 (m, 2H), 7.54 (t, ] = 9.5 Hz, 2H), 7.39 (d, J = 8.7 Hz, 1H), 7.21 (d,
J=8.5Hz, 1H), 5.74 (dq, J = 10.5, 5.9 Hz, 1H), 5.12 (t, ] = 8.8 Hz, 3H), 4.99 (d, ] = 17.1 Hz,
1H), 4.80 (d, T = 6.3 Hz, 2H), 4.67 (d, J = 6.0 Hz, 2H), 3.39-3.24 (m, 4H), 2.60-2.34 (m, 3H),
2.14 (dt, J = 14.0, 6.8 Hz, 3H), 1.96 (d, ] = 10.8 Hz, 4H), 1.55-1.37 (m, 2H), 1.27-1.12 (m,
2H); LC- MS: m / z: (M+H)+ =554.1. 14 &%) 1-36-2: HPLC {# B 8] (RT)= 7.15min (HPLC
%A WEH A 97K (5 HCOOH 0.1%), s B N 20 B BEM : 5% 51 B—95%
B B), 'TH NMR (400 MHz, MeOD)38.86 (s, 1H), 8.02 (dt, ] = 24.0, 7.9 Hz, 3H), 7.64 (dd,
J =271, 8.1 Hz, 3H), 727 (t, ] = 8.6 Hz, 2H), 7.01-6.91 (m, 3H), 6.72-6.64 (m, 3H), 5.79
(ddd, J=16.3, 11.2, 6.1 Hz, 1H), 5.10-5.05 (m, 2H), 4.85 (d, ] = 6.8 Hz, 2H), 2.57 (d, ] = 10.7
Hz, 1H), 2.48-2.28 (m, 3H), 2.23-2.06 (m, 3H), 1.98-1.71 (m, 6H), 1.58 (dd, J = 23.2, 12.9 Hz,
3H), 1.44 (ddd, T = 16.1, 13.2, 3.5 Hz, 2H), 1.19-1.00 (m, 2H); LC- MS: m / z: (M+H)+
=554.1,

S 5137
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NHBoc

NHBoc NH2
NHBoc
o)
cl
CI/U\O/\/
1-37-a NaH, THF TFA, DCM
o
DIPEA, THF, rt, 12h 50°C, 2h t, 12h
NH__O N I
NH, 1-35-a 1-37-b (_7’0 1-37-¢ |-37-d(—74o
™~ o} o
o)
o NI/\I(N_/=
— P
B‘f\j\/«N-/_ HN” N” N
? NN N o
Chro )
I-15-¢ =
° OH
1.mCPBA, Tol, rt, 2h
2.DIPEA, rt, 12h
N
(_‘)’0 1-37
o)

Yoz

F—d

WAk &4) (1-35-a) (150 mg, 0.5165 mmol)¥& T VU &L Wkl (6 mL) FJ X\ DIPEA (5
equiv., 2.583 mmol) A Ak &4 (1-37-a) (3 equiv,, 1.550 mmol) , SRBAEZER FHEE 12
INEF o K S B KK 3 288 2GR (2x20m1) A& B, A 1A F £ 7K (1x20ml)#E% , H Na2SO4
T4, T REIRATAF B S . M AR TR ) CBERSRAE . e 2R R
R, CIR CERIREE N 0% % 40%, 12 MEEFOA 2L 5 (1-37-b):(120 mg, 0.3023 mmol),
3 58.53%, MMGEK. 1H NMR (400 MHz, MeOD) § 7.38-7.27 (m,2H), 7.24 —7.18 (m,
1H), 7.18-7.09 (m, 1H), 4.38—4.23 (m, 2H), 3.83-3.67 (m, 2H), 2.63 (td, ] = 14.1, 6.0 Hz, 1H),
2.52-2.37 (m, 1H), 2.31 (s, 1H), 2.25-2.13 (m, 1H), 2.00 — 1.84 (m, 3H), 1.82 — 1.63 (m, 3H),
1.53 (s, 9H).

H b

BAAY) (1-37-b) (120mg, 0.30mmol) & TP+ (5 mL) ,ZFEMAME (2
equiv., 0.607 mmol, 60 mass%), ML 50" C THFE 2 /Mo 5 S 7K K I H 208
ZBR2x20mD)AEHL, AR ERK(1<20m) e, ) Na:SOs 18, iy i k4a3 &
Y(1-37-c): (80 mg, 0.22 mmol), W= 73.4% [ a4, 1H NMR (400 MHz, MeOD)§7.31
(dt, T =18.7, 8.6 Hz, 3H), 7.15 (d, ] = 8.5 Hz, 1H), 4.42-4.26 (m, 2H), 3.66 (ddd, T = 16.1, 12.2,
5.9 Hz,2H), 2.50 (s, 1H), 2.15 (dd, J = 17.3, 6.4 Hz, 2H), 1.99-1.79 (m, 4H), 1.77 -1.61 (m,
3H), 1.53 (d, J = 1.7 Hz, 9H). LC-MS: m / z: (M+H)+=305.1.

B

BEY (1-37-¢) (80mg, 0.22mmol) T & F it (2 mL) ,ZEMA=R LI
(Iml), SRR THREE 12 D B RBBRIKAE A aq. NaHCO3 JTH 418 LB
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(2x20m)ZEHL, A HAHH K (1<20mDFeE, F Na2SO4 )5, I8 FF ka3 208 . A
i e A EARRE BRI CBE M SR AT/ 208 CBRAE R, LR CERIRE M 0% % 50%,
12 MEARFD 2520 -A Y (I-37-d): (60 mg, 0.2305 mmol), YL 100% , & [E &, 1H NMR
(400 MHz, MeOD) § 7.11 (d, J = 8.1 Hz, 1H), 7.00 (d, J = 8.3 Hz, 1H), 6.78-6.66 (m, 2H),
4.40—4.29 (m, 2H), 3.70-3.57 (m, 4H), 2.10 (d, T = 17.5 Hz,1H), 1.97 —1.81 (m, 4H), 1.72-1.57
(m, 3H). LC-MS: m / z: (M+H)+=261.1.

EAllp 2

BEY) (1-15-¢) (60 mg, 0.1616 mmol)i& T HZEH (2 mL), RGARE FIIA
mCPBA (1.2 equiv., 0.1939 mmol, 77 mass%) , SMAEZE FHEE 2 /N AL &Y (1-37-d)
(1.4 equiv., 0.2262 mmol) 1 DIPEA (2 equiv., 0.3231 mmol) #&KIKX/EZE RN, K&
RLAE SR T ARER R 12 /N g SR A KV KT 4B 2 BR(2x20m) AR B, A HUME A
K(1<20ml)BE%, H Na2SO4 T8, I8 HIRATFFBAH o o LS EAERE AT R il 57 (5
ATy S B/ MU SRR &, PRI 0%% 50%, 12 DMHEAERD 524k
¥ 1-37): (15 mg, 0.02570 mmol), U % 15.91% , 2 [ {4 1H NMR (400 MHz,
CDCl15)88.77 (s,1H), 8.16-8.07 (m, 1H), 8.03 (d, J = 7.6 Hz, 1H), 7.83—7.75 (m, 1H), 7.56 (dd,
J=12.6, 6.1 Hz, 2H), 7.33 (d, J = 8.5 Hz, 1H), 7.21 (d, ] = 8.5 Hz, 1H), 5.72 (dd, T = 17.0, 10.3
Hz, 1H), 5.13 (dd, T=9.1, 6.1 Hz, 2H), 4.96 (d, ] = 17.0 Hz, 2H), 4.81 (d, J = 7.2 Hz, 2H), 4.69
(d, T = 6.2 Hz, 2H), 4.41 — 428 (m, 2H), 3.86 (s, 1H), 3.77 (t, ] = 6.6 Hz, 1H), 3.63-3.50 (m,
2H), 2.98 (m, 1H), 2.15 (m, 1H), 1.97 (dd, J = 18.9, 9.6 Hz, 2H), 1.78 (d, ] = 5.0 Hz, 2H), 1.65
(d, J=8.7 Hz, 2H). LC-MS: m / z: (M+H)"=584.1.
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NH, NHBoc NHBoc NH,
(Boc),0, DIPEA TOSMIC, t-BuOK TFA, DCM, rt,
12h
DCM, rt, 1h MeOH

1-33-a -38- 1-38- 1-38-

0 0I38a N 38-b 38cCN
0
N™~ —

o IR

- N
s*NNY HN

N
\ /N / N

> O \ (o]
I-15-c€_{0’4 —
mCPBA, Tol, rt, 2h,
then DIPEA, rt, 12h

I 1-38

i ¥

A (1-33-2)(150 mg, 0.79260 mmol )iA T & F K2 mL), ZJEMA (Boc)O
(1.2 equiv., 0.95112 mmol) 52 DIPEA (2 equiv., 1.5852 mmol). [N 7E =R N HiEE 12 /s
1 B SEHT KPR IT FH — SR Fe(2x20m) 2L, AU ERK(1<20ml) ¥, Al Na2SO4 +
e, SRS, B3MLEY (1-38-a) (250 mg, 0.8639 mmol), I 100.0%, & {f [ {4
1H NMR (400 MHz, DMSO) 8 9.25 (s, 1H), 7.37 (d, ] = 8.4 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H),
2.98 (ddd, T = 12.0, 8.7, 3.3 Hz, 1H), 2.65 — 2.52 (m, 2H), 2.25 (dd, J = 12.5, 2.0 Hz, 2H), 2.11
—1.97 (m, 2H), 1.83 (ddd, T =25.9, 13.2, 4.0 Hz, 2H), 1.47 (s, 9H).

S 7

BT EEEFR (3 equiv., 1.866 mmol)¥E T T YA M H1(1 mL), R S5EZIR T IA
X FR 2 2R G B 2 7 | (1.5equiv.,0.933mmol) [ T B VU A WiE (1 mL)¥&E . KL &9)
(1-38-a)(180 mg, 0.6220 mmol) ¥ T T FELH (0.5 mL), BB MmN ik e R,
B J I SEAE B T 12 /NI o B S SR K I H R ZBR(2x20ml)ZE L, A AL
K (1x20ml)BEE%, H Na2S04 T8, i I8 H 4 15 BRI o HH S 28 (e AR R AR K il 751 (5
PR AAE R R R B/ FEAR R, PR E I 0%E 10%, 12 MEAAFDE R A4)(1-38-b):
(60mg, 0.1997 mmol), UXHE K 32.11%, A K. LC-MS: m/z (M+H)+=244.7,

B

BAEY) (1-38-b) (50mg, 0.16mmol) V& T & HLeH (2 mL) ,Z/GMA=R LR
(Iml), SRR THREE 12 D B RBBRIKAE A aq. NaHCO3 JTH 418 LB
(2x20mD)ZEHL, AHAHA K (1<20ml)¥E%, H Na2S04 T4, I8 K43 215 B &
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Y)(1-38-¢): (50 mg, 0.159 mmol), I 96%, E[E{A, LC-MS: m/z: (M+H)+=201.1.

EAllp 2

A (J-15-¢) (50 mg, 0.1346 mmol) ETHZEF 2 mL), =ik T mCPBA
(1.2 equiv., 0.1616 mmol, 77 mass%), K M. AL N ke 2 /Mt 4L &4 (1-38-¢) (50 mg,
0.1346 mmol) 1 DIPEA (2 equiv., 0.2693 mmol) K {XAE = IE TN SN, [ M AE =T N
PREEFE 12 /B g OB KR I H 48 L ER(2x20m)ZEHL, A HLAH A £ 7K (1x20ml)
ek, I Na2SO4 05, i pE ke 15 B0RL N o LS & EAERE RS ARG TR (e 2R
TR B/ VY AR R, DDA IR 0% 30%, 12 MEERD 5 3IL A Y(1-38): (10
mg, 0.01910 mmol), UK# 14.19% ,[ 44, 1TH NMR (400 MHz, CDCIl3) & 8.69 (s, 1H),
8.18 (d, J = 8.0 Hz, 1H), 8.10 (dd, J = 17.9, 7.6 Hz, 1H), 7.81— 7.72 (m, 1H), 7.63-7.49 (m,
2H), 7.25 (d, J = 8.4 Hz, 1H), 7.19 (d, J = 8.3 Hz, 1H), 5.70 (d, ] = 6.8 Hz, 1H), 5.15(d, J =
10.1 Hz, 1H), 5.14 — 5.07 (m, 1H), 4.95 (d, J = 16.6 Hz, 1H), 4.83 (t, ] = 6.7 Hz, 2H), 4.71 (s,
2H), 2.54 (dd, T =24.9, 12.6 Hz, 2H), 2.30 (d, J = 11.2 Hz, 1H), 2.18 (d, J = 13.5 Hz, 1H), 2.02
(d, J=12.9 Hz, 1H), 1.96-1.80 (m, 2H), 1.78 (d, J = 16.1 Hz, 1H), 1.49 (dd, J = 26.4, 11.2 Hz,
2H). LC-MS: m / z; (M+H)™=524.1,

SEHE] 40

)\t‘( — "
LiOH H,O
EtOH/THF/H,0

1:1:1
rt, 16 h

1-39
PN COOH
A5 Y(1-39) (70 mg, 0.12 mmol) V& T ZBE (2 ml), PYEFLEE (2 ml) Fi7K (2 mD

FIREW T, HIA—KEEAME (15 mg, 036 mmol), ZREFE 16 /NG S B
A, MR EHr @Rl (R P b A E (TMD): LR LE=T7:1:1) 13 H Gl £(1-40)

(40 mg, 60%). 'H NMR (400 MHz, Methanol-d4) & 8.84 (s, 1H), 8.05 (t, J = 7.9 Hz, 1H),
7.92 (d, T = 8.1 Hz, 1H), 7.66 (dd, J = 7.6, 0.9 Hz, 1H), 7.63 — 7.53 (m, 2H), 7.22 — 7.14 (m,
2H), 5.84 — 5.74 (m, 1H), 5.10 — 5.07 (m, 2H), 5.06 (¢, J = 1.3 Hz, 1H), 4.98 (dq, J = 17.0, 1.4
Hz, 1H), 4.89 (dt, = 6.1, 1.4 Hz, 2H), 2.71 (d, J = 6.9 Hz, 1H), 2.59 (s, 1H), 2.24 (dd, J = 16 4,
7.8 Hz, 2H), 2.04 (d, ] = 85 Hz, 1H), 1.73 (td, J = 10.9, 6.8 Hz, 6H). LC-MS: m/z: [M+1]+ =
543.0,
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Sl 41

0 (o] (o]
N™ — RS — N~ —
LA AN oo "ANNNN b
HN">N"TN HN">N" TN HN">N"TN
N N N N N N
OH 1 OH 1 OH
1-41 Q
N

14141 . 1-41-2

W EA-41-1) A S (1-41-2) R DL 5-9R-2-RE BEAb g oy Jok), A5 seimf) 1 A Ry
EERAAR. WA 1-41-1: HPLC {RER ] (RT) =6.17min (HPLC 2&f: ViZIAH A A
7K (% HCOOH 0.1%), Vizhtl B NN BREEHEN: S%iaIH B—95%yisltl B), 1H
NMR (400 MHz, Chloroform-d) § 9.00 (s, 1H), 8.30 (d, J = 8.6 Hz, 1H), 8.22 (d, J = 2.4 Hz,
1H), 7.96 (t, ] = 7.9 Hz, 1H), 7.73 (dd, J = 8.1, 0.8 Hz, 1H), 7.55 (dd, ] = 8.7, 2.4 Hz, 1H), 7.44
(dd, J=17.7, 0.8 Hz, 1H), 5.77 — 5.66 (m, 1H), 5.12 — 5.05 (m, 1H), 4.97 (dq, J = 17.0, 1.4 Hz,
1H), 4.76 (dt, T = 6.3, 1.3 Hz, 2H), 2.70 (s, 1H), 2.56 (s, 6H), 2.23 (q, J = 9.5 Hz, 4H), 2.11 —
2.01 (m, 4H), 1.58 (t, ] = 10.3 Hz, 6H). LC-MS: m/z: [M+1]+=529.1., 1t 5%) 1-41-2: HPLC
REEIFE] (RT) = 6.28min (HPLC 2kff: ¥izhAH A Jy7K (5 HCOOH 0.1%), ¥i#)tH B
RN BRIEYH: 5%IR A B—95%i 5040 B), 1H NMR (400 MHz, Chloroform-d)&8.99
(s, 1H), 8.54 (s, 1H), 8.32 (d, ] = 8.7 Hz, 1H), 8.26 (d, ] = 2.4 Hz, 1H), 8.10 (t, ] = 7.7 Hz, 1H),
7.92 (s, 1H), 7.78 (dd, T = 8.1, 0.8 Hz, 1H), 7.47 — 7.41 (m, 1H), 5.79 — 5.71 (m, 1H), 5.08 (dq,
J=10.1, 12 Hz, 1H), 4.97 (dq, T = 17.0, 1.3 Hz, 1H), 4.77 (dt, J = 6.2, 1.4 Hz, 2H), 3.99 (s,
1H), 2.75 (d, J = 11.0 Hz, 1H), 2.52 (s, 6H), 2.32 — 2.18 (m, 1H), 2.09 (d, J = 14.4 Hz, 4H),
131 (d, T =22.8 Hz, 4H). LC-MS: m/z: [M+1]+=529.1.

Z M FIRSEHEG], B HE 1 ORI e, HEHRIEN T :

x1 WaMyIE

/f/kA/El\ + T M2 iy
% “5th RAEE AR Tk
~L ~ | 'HNMR (400 MHz, MeOD) & 8.85 (s, 1H), 8.00 (t, J = 7.9

ALY
e C\é Hz, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.68 (d, J = 7.7 Hz, 1H),
12 g * 17.62(d,J=8.6Hz 2H), 7.28 (d, J = 8.6 Hz, 2H), 5.78 — 5.68 | I-1
s (m, 1H), 5.06 (d, J = 10.3 Hz, 1H), 4.95 (s, 1H), 4.82 (s, 2H),
- " 3.82 - 3.76 (m, 1H), 2.81 (s, 1H), 2.71 (s, 3H), 2.49 (s, 1H),
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2.08 (d, J = 10.9 Hz, 3H), 1.94 (d, J = 15.0 Hz, 3H), 1.72 (s,
4H), 1.59 (d, J = 7.0 Hz, 6H). LC- MS: m / z. (M+H)"
=570.3

I-8

'H NMR (400 MHz, CDCl5) 6 8.86 (s, 1H), 7.93 — 7.85 (m,
1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39
(dd, J=7.6,0.7 Hz, 1H), 7.19 (d, J = 8.5 Hz, 2H), 5.71 (ddt,
J=164,102, 6.2 Hz, 1H), 5.05 (dd, J = 102, 1.1 Hz, 1H),
494 (dd, J=17.1,13 Hz, 1H), 477 (d, J= 6.2 Hz, 2H), 4.11
(d, J = 8.9 Hz, 1H), 3.24 (t, J = 7.0 Hz, 4H), 2.52 — 2.43 (m,
1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 112 Hz, 4H), 1.60 (s,
6H), 1.45 (dt, J = 14.9, 7.5 Hz, 2H), 123 — 1.08 (m, 2H).
LC-MS: m/z: (M+H)" =540.4,

Hofk
W

i 8

I-8-1

'H NMR (400 MHz, CDCl5) & 8.86 (s, 1H), 7.93 — 7.85 (m,
1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39
(dd, J =76, 0.7 Hz, 1H), 7.19 (d, J = 8.5 Hz, 2H), 5.71 (ddt,
J =164, 102, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H),
494 (dd, J=17.1, 1.3 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.11
(d, J = 8.9 Hz, 1H), 3.24 (t, J = 7.0 Hz, 4H), 2.52 — 2.43 (m,
1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s,
6H), 1.45 (dt, J = 14.9, 7.5 Hz, 2H), 1.23 — 1.08 (m, 2H).
LC-MS: m/z: (M+H)" =540.4,

2ef I, HAREE R} AIMfE-—. HPLC fREIRf I (RT) =10.78
min (HPLC 451 3iahHH A A7K (5 HCOOH 0.1%), it
S B NG BREETM: 5% s B—50%ii 504 B).
R, IR A NI B e . 454 Lt 8-2, R
3 — D IEIX — g,

H

W

1

il
8-1
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Q

I-8-2

C(O-OE L

2
z\

=z
=z

3

N

'H NMR (400 MHz, CDCl3) 8 8.87 (s, 1H), 7.92 (d, J = 7.8
Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.52 (d, J =8.4 Hz, 2H),
739 (d,J=7.6Hz, 1H), 729 - 7.25 (m, 2H), 5.82 - 5.63
(m, 1H), 5.12 - 491 (m, 2H), 4.78(d, J = 6.2 Hz, 2H), 4.01
(s, 1H), 3.17 (s, 4H), 2.53 (s, 1H), 2.33 (s, 1H), 2.06 (d, T =
4.4 Hz, 2H), 1.89 (d,J = 11.6 Hz, 2H), 1.75 (d, J = 14.1 Hz,
2H), 1.59 (d, T = 17.2 Hz, 8H), 1.46 (t, J = 13.1 Hz, 2H).
LC-MS: 540.0[M+1]+.

HPLC: AR} A (RT) =10.997min (HPLC 4&1f: HzhAH
A 7K (% HCOOH 0.1%), Wzt B NIE; BRIZ B :
5% A B—50%3i 504 B)

I-17

'H NMR (400 MHz, CDCI3) § 8.84 (d, J = 3.7 Hz, 1H), 7.94
(dd, J = 148, 6.9 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.58 —
7.50 (m, 2H), 7.42 (dd, J = 7.5, 4.1 Hz, 1H), 7.22 (dd, J =
15.8, 8.5 Hz, 2H), 5.71 (dd, J = 11.5, 5.4 Hz, 2H), 5.07 (d, J
— 102 Hz, 1H), 4.95 (d, J = 17.1 Hz, 1H), 477 (d, ] = 6.1
Hz, 2H), 2.82 — 2.72 (m, 1H), 2.60 (s, 1H), 2.12 — 2.01 (m,
3H), 1.92 (d, J = 12.5 Hz, 1H), 1.81 — 1.67 (m, 3H), 1.62 (s,
6H), 1.54 — 1.43 (m, 1H), 0.93 — 0.78 (m, 3H), 0.52 (s, 2H).
LC-MS: m/z: (M+H)" =568.4

I-7

I-39

'H NMR (400 MHz, Methanol-ds) & 8.85 (d, J = 1.1 Hz, 1H),
8.05 (td, J= 7.9, 4.8 Hz, 1H), 7.96 — 7.86 (m, 1H), 7.67 (d, J
=7.6 Hz, 1H), 7.59 (ddd, J = 9.2, 4.6, 2.3 Hz, 2H), 7.25 —
7.19 (m, 1H), 7.19 - 7.11 (m, 1H), 5.78 (ddt, /= 16.5, 10.1,
6.1 Hz, 1H), 5.12 — 5.07 (m, 2H), 5.06 (t, J = 1.3 Hz, 1H),
4.98 (dd, J=17.0, 1.4 Hz, 1H), 4.90 (d, J = 1.4 Hz, 2H),

425 -4.19 (m, 1H), 4.14 (dd, J = 14.1, 7.1 Hz, 1H), 2.34 —
2.12 (m, 2H), 2.07 (dd, J=17.0, 4.1 Hz, 1H), 1.99 — 1.82 (m,
1H), 1.74 - 1.65 (m, 2H), 1.65 - 1.53 (m, 2H), 1.31 (d, J =
4.2 Hz, 3H), 1.29 — 1.25 (m, 2H). LC-MS: m/z: [M+1]*=
571.1.

I-4

96




WO 2020/259703 PCT/CN2020/098611

ROR S 1

—. AL BN WEE Bl iR 4061

MR T7 1%

K H ELISA Jji%, /£ ATP W2 K 18 0 T~ 72 WEEL Sl b 32l b & W AT 1% .
7£ WEE1 Wil b3HAT VAL S RITE, DAV 3218000 & 4 BB A 1E o A i Fe v
ZRWA VTR R FE Y 1000M,  SALEWIETE 6 MREMBIRIE, FRIEMBRS
B4R, R 2 DNEABATRIN, SRA MK1775 fEbrdix] i .

WEE1, 8 H CarnaBiosciences, Inc., %5 : 05-177; ~HFEIX, 4 H Sigma-Aldrich,

5: D8418; ATP, [ Sigma-Aldrich, 525 : A7699; DTT ¥, W[ Sigma-Aldrich,

=

=

“5: 43816; protein tyrosine kinase (PTK) substrate(poly—Glu-Tyr), W H Sigma-Aldrich,

N

525 : P4476; P-Tyr(PY99), W H Santa Cruz, %'5: sc-7020; Anti-mouse IgG HRP-linked
Antibody, "J H Santa Cruz , 55 :7076S; TMB liquid Substrate System, JJ H Sigma-Aldrich,
B2 : T0440; Costar Stripwell Microplate No Lid 1x8 Flat Bottom, Certified High Binding,
8 Sigma-Aldrich, 5% '5: 42592; 96 LA EH4R . W H Thermo Scientific, 55 : 267245,

M0 IR

1. AR 1) BUE 9B R iE 477 protein tyrosine kinase(PTK) substrate(poly
~Glu-Tyr ), H] PBS #isk& 10 f%, MMM 250mg/mL [IFREEN 25mg/mL.  HIN 3 & % it
96 fLtRH, fESL 125uL. JERI37TCH ALK B, 2)24h )5, HUE 96 fLE, {3
96 FLAR H 44,  H washing buffer {535 3 Ik, 37°CH¥ & 48 B E T 2h.

2. WEYIMEH 5% . D HaWik: B 10mM B2 MiEFm, £ 96
AL EYIRT, i DMSO Rt &7 2 DRk, SRIGAMIIRIKEE 100 &8, ZJa
DA FEAL SR EE — MR EE, RH] DMSO #1474 AR MR, LMl 6 MK )5
73 T B 2uL HOBE FERRERUNN 48uL B 1x S S Zepfmith, Bomilpt 4t el 2) 4x
AR . N EDBCER 96 SLALEMIIR AR 10ul [ 4 AL ARt A BB e I B
96 FLAR s FEAL G PR BEALAT ATP-XF BESLH A 10ul (31 R4 2ul ff) DMSO A
ABUL ) 1< S S MR

3. BRRBTEL: 1) SR xRtk WEETL B, ATP 233 Ll sl 2 BB
VORI A< (¥ ATP V. P 7EARGRIE ., WEEL B4R EA: 0.15 ng/uL, ATP %
WREDY: 12uM; 2D [l =BT 96 LR TN 20uL 1 2 BIBHATRG 3) 1Al miiRiT 96 LR
I 10uL F) 4= ATP Y& ATP-3 BN 10pL 1% SEZ2 M s 434 T HERAEUS
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Multifuge X1R &0 HLH 2000rpm &0 20s J&, FBUET =i 60min.

4, SONZIEHTEL: 1D Bl R RS, LA 200Ul washing buffer, 7E¥E 5
Wiy N3 P-Tyr(PY99) (FRBELLH] 1: 20000, FE4L 100uL, =if 30min. 2) Bl
W51, BEFLIIA 200uL washing buffer, &3t 5 ¥ ; 1 —-H1 Anti-mouse IgG HRP-linked
Antibody (FERELLHY 1: 20000, AFFL 100uL, =i 30min. 3D BIFEkR 1 ) —Ft, F] washing
buffer ¥ 5 i, IO TMB, 4L 100uL, £ 10~30min, AAGEFERITE . SEETH IN
R R & b [ I

5. i S EHEALFE: 1) T ThermoScientific MultiScan GO F 3B K 450nM AL (7
TR, RIS AE 650nM Ab S HUE 5= . 2) SR Graphpad Prism 5.0 % £#&3H1T Log(inhibitor)
vs. response- Variable slope (four parameters)ti ¢4l 5, THEAHRLH ICs0 (half maximal
inhibitory concentration) .

Ty RS R

TR A T ) RS S 5 R TR 2.

® 2 BRSNS

T HEPE R 5 2z sty
o)
N —
o
HN” "N~ N
pugicl| 7 N
(AZD1775/MK1775) =~ bn
)
N
|
0
N —
o=l
HN” N~ N
Xt e 2 )N
(WO 2019/096322 A1 EF|LEHD) <t
/N\

AL RVE R 3.
3 WEETL B 75 P4 0 20 e300 ) 3 e ks R
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wammn | o | wamme|
I1Cs0,nM I1Cso,nM

X HE 1 2.57 X HE 2 1.98
I-1-1 1.90 I-1-2 2.08
1-2 2.57 I-3-1 0.35
1-3-2 0.66 I-5 7.15
1-6 6.76 I-7 6.53
I-8 1.52 I-8-1 1.52
1-8-2 3.52 I-15-1 1.52
-15-2 1.68 I-17 4.05
I-19 3.89 1-20 3.45
1-23 0.71 31 2.05
1-32 7.39 1-33 422
1-34 3.30 1-36-2 2.92
1-37 1.99 1-38 1.68
1-39 2.08 1-40 4.58
-41-1 2.11 -41-2 2.74

it WHR 3 AN, ARSI Weel Silig R AREFIIMHITER .
BORSERE) 2 /) WK A YA S8 06
s SEEh R A
1 SERENY)
Pl dh R AL S HE (9 HE GO

/N, ICR - 20180006002806 20 60
DL Y8y FH B 0 R A LSRR SR PR A B $R A1
2. A T )
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2.1 BRI L]

KRBV AN DMSO 404.6ul, 584 f#, BUAL S0mg/ml HIERR RAET .

2.2 ZRPVERBC

KRIMEY): K5 BRI 24ul, % 0.9%AEFREE/K: PEG400=8: 2 (K ELHIH H
MiRE A 4 mL, FHIKEN 03mg/mL, EWCIRAETE, 1EATIKEGHER. HEEE
BHAE 80ul, MM 0.5%CMC-Na % 8mL WF B Rl &) VR B UIRAS, WEA: 0.5mg/mL,
VEHE B 4 2V

. IWSELR

FRIKA: ICR /MER 24 R, 20+2g, FHELT T AR SYIRET S 2008, 5201k
. 10ml/kg, 4525505 3mg/kg, T4Z5HIA4T25)5 2. 5. 15, 30, 60, 90, 120. 240.
360, 480. 600. 1440 7385, T/ IR JEH# Ik MBI 0.08ml.

BEHM: ICR /MR 24 K, 20+2g, EEETARMEMIPNE B G4, H21E
. 20ml/kg, ##55&E: 10mgkg, T4EHIALZ)E 5. 15, 30, 60 90, 120, 240,
360, 480. 600. 1440 7385, T/ IR JEH# Ik MBI 0.08ml.

HAET 8000 rpm &L 5 min, HUMLHK T B0 H-20°CIRF4 H o

= MR AL

RN T

Btk 28 TR B0 EJE M 60, 20, 6, 2, 0.6, 02, 0.1, 0.04, 0.02 pg/mL.

LS AR 47.5uL, I 2.5ul At i 26 T4, Eidly 3, 1, 0.3, 0.1, 0.0.3,
0.01, 0.005, 0.002, 0.001 pg/ml KIRFIIKAEREN, WFEIRAS, A 300 uL & WARIK &
& (Propranolol, 25 ng/mL) VIEHEHE, #wiEdR%E 10 min, 6000 g, 4°C, &L 10 min,
B 95T 96 FLBGEEE .

2. QC B b

QC TAEMMIMEVEHE: Low: 0.06ug/mL; Middle: 1.6ug/mL; High: 48pg/mL.

A (/N RIS 47.5ul, AN 2.5 ul /9 QC LAEW, FhlHA 2.4, 0.08, 0.003 pug/ml
IR TR ERE S, BERA, T 300 ul & WAR 2% (Propranolol, 25 ng/mL) JiiE
HH, WEEIRY 10 min, 6000 g, 4°C, B0 10 min, HU FIET 96 FLARBEEE.

3 M AE it b PR

MR AL 50 ul, A 300 uL 5 AR Z0E (Propranolol, 25 ng/mL) VLiE &,
W€ 10 min, 6000 g, 4°C, &0 10 min, HUFHE 1 /NN ZHT0 BIEH & AR CIEFRE
10 fis, HA BEAFRE, HiK 6000g, 4°C, B0 10 min, HLET 96 FLAR ke
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VU IS R A P A= ) PR T S0 45
LI 2%
Y7 Dose; IBWEIKIT Cumaxs IEWERTA) Tmaxs AUCHsO ZISTA] t FUZGR 2 T )
s P Tips PIREEN ] MRT; JE5RZE Cl; KA MER Vi REDMBF Vs

LR EVIFI AL Fo

2 /N REAB 757 Bl
SN S B B 25 25 JR A/ N BRI 2GS B R R 4 Ak 5,

PCT/CN2020/098611

K4 WEULDNBIEN S
g 1 (MK1775) X RE 2 I-1-1 I-8
iv po iv po iv po iv po
Dose  mg/kg 3 10 3 10 3 10 3 10
2052 646.40 7008 2452
Cumx  ng/mL 75733'78; + . 37796 + . 644'0;132' 58.087.09
: 1245 7685 70 s 2203
005+ 033+ 167+ 2,50+
Tinax h von o 003 SO 00 50 0.03 1.67£0.29
AUC  (W@ogm  2731x L7 20152 g5 3725 3286 51050544 637.92302.
L) 2134 + 1962 F * 1 3
st : 6214 2693 02 2438 3311
0.65¢ 310+ 137+ 251+ 431+ 310+
Ti h 0.03 022 033 185 151 o902 122010 1572039
0424  433% 086+ 378+ 175+ 433+
MRT h 002 028 016 156 046 902 L1008 347122
10.99:£0.8 113+ 7,74+
. 990, . .
cl L/kg*h ) / 50 ;e 9.29%085 /
48.52
Vz Lkg (O3ELLo, 2228, + /16334248 /
2 329
1838
458+ 9.69+ 13.61
Vss L/kg 0.44 / 0.96 / +395 / 10.324+0.86 /
F % 16.67 9.19 4257 6027
K5 MWEULDBRIEAN S
1-8-1
iv po
Dose mg/kg 3 10
Crnax ng/ml, 64401322  58.08+7.09
Tanax h 0.03 1.6740.29
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AUCp« (h)*(ng/mL) 317543441 637.94302.3
Tz h 1.2240.10 1.57+0.39
MRT h 1.11+0.08 3.47+1.22
Cl L/kg*h 9.294+0.85 /
Vz L/kg 16.33+£2.48 /
Vss L/kg 10.32+0.86 /
F % 60.27
0. RKILAY R LLE E R BN R ZGREN F15.
BRI 3 B ERAR N AR LT
—. SEIGENW) B AR
Non-Naive HEVEE#ME 12 X, WTF) WHERRKBEH KL AR AT
o7
B & HLUIRE X X £ M
HA 2R R “SFHR %
M (mg/kg) | (mg/mL) | (mL/kg)
1 3 3 1.5 2 v g
I-8-1
2 3 20 4 5 PO* g
3 3 3 1.5 2 v g
AZD1775 ‘
4 3 20 4 5 PO* g
P RN O IR R TS S ZIRT R T 16:00-17:00 IR 42549 H B4 TAEEY
4 /NI,

BN 43 7 WU L

B EC T B RR AU AT
=\ GBI

1.1-8- 11 Ll

VERAFRELS4.31 mg I-8-1, JNA1.08 mLAYDMSO, #4iE1min, #7515min, $%510%
HP-B-AfFG (AEFEEKECE) : PEG=8:2Lb A HAMHEE36mL, WiEimin. FLHIAKIEAN
1.5mg/mLI B EEIG A 2R (pH~7), HTH1F K 2.

HERFREX300.9mg 1-8-1, JIA75mLI{0.5% CMC-Na, 758, #ifEsmin. BCHIIK
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FE N4mg/mL I AR EW (pH~7), HTH2O0RE .

2.AZD1775F -

HEWAFRELS4.05mg AZD1775, JMA1.08mLI¥DMSO, ¥fElmin, #7515 min, %5
10%HP-B-FF#ks (AFREE/KECE ) : PEG=8:2LL Bl HAH B2 36mL, WAHEImin. BCHIHK
JEN1.5 mg/mL I COBTELS B (pH~7), H T AH3FIKES 2.

HERAFREN300.7mg AZD1775, JIA75 mLiJ0.5% CMC-Na, F82-0FEE, #i+ES min.
TC il 2 A 4mg/mLI) s (IR B (pH~7), HTH4NIREG 2

V. BhHsese

L5 ZHE S 47T

FELEZORT, FIA A (L2, JRRESRG B, I FREH.,

B g o R BT e s
T B anvy) (ke) & VTR PR (mL) o
(mg/kg) (mg/mL) (mL/kg)

1 M 1-8-1 2.30 3 1.5 2 46 v
1 M 1-8-1 2.30 3 1.5 2 46 v
1 M 1-8-1 2.45 3 1.5 2 5.0 v
2 M 1-8-1 2.50 20 4 5 13 PO
2 M 1-8-1 2.85 20 4 5 14 PO
2 M 1-8-1 2.45 20 4 5 12 PO
3 M AZDI1775 235 3 1.5 2 43 v
3 M AZDI1775 2.55 3 1.5 2 5.2 v
3 M AZDI1775 235 3 1.5 2 43 v
4 M AZDI1775 2.20 20 4 5 11 PO
4 M AZDI1775 2.30 20 4 5 12 PO
4 M AZDI1775 2.50 20 4 5 13 PO

*PIIAR FE AR Y S T

IR ARTIT AW (AR AR — R T4 16: 00~17:00 88D, G479 KR BT T4HEY)E

IPNTT S
2 MR FEARAR b3

k. 452580 (0 h), #525J50.033h. 0.083h. 0.25h, 0.5h, 1h, 1.5h, 2h, 4h.
6h, 8h, 12h, 24h

DR 242587 (0h), 44%j50.083h. 025h, 0.5h, 1.5h, 1h, 2h, 4h, 6h, 8h,
12h, 24h.

287 s bk Al A3 ML 2 SRR 1 /A TR A (A 2GR A BSR4 3 mL AR,
I RAPiEt, REGMEK L. 2200 g/4r8h, 10 5381, 2-8 C, A @EAMKEK, MR
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TEREAZ 2 PRI T -80 °C VKARIN o MR FEAIE I TIKIRAFHE L TRATTr . FEAR R E
AbFRRGIC AL KIS IO

Fio MR AL R

RN T

Btk 28 TR B0 EJE M 60, 20, 6, 2, 0.6, 02, 0.1, 0.04, 0.02 pg/mL.

B B BRI 47.5u0, 0 2.5uL drdEfi 4 TAEM, Fisliy 3, 1, 03, 0.1,
0.03, 0.01, 0.005, 0.002, 0.001 pg/ml FJRFIWKERE T, WWHERS, A 300Ul & WAR
1) E (Propranolol, 25ng/ml) Ui A, #iEIR% 10 min, 6000 g &.C» 10 min. AL I
75 80ul T 96 FLAREEE .

2.QC f£ i ab

QC LAWK EYEH: Low: 0.06ug/mL; Middle: 1.6pug/mL; High: 48ug/mL.

S A B BRI 2R 47.5u, IO 2.5uL Frit 2 TR, Fehil o 2.4,0.08,0.003 pg/ml
I RFVAERE S, WRHEIR 2T, A 300 uL 5 WFREI ZBE (Propranolol, 25 ng/ml) Pl &
[, WWHESRT 10 min, 6000 g B0 10 min. HX _Li& 80ul T 96 FLRBERE .

3 M AE it b PR

ML S SOuL, JAA 300uL & MFREI 2 (Propranolol, 25 ng/ml) PLiEHEH, i
JiE 10min, 6000g &5.0» 10 min, I-8-1&AZD1775 #VELL 1h DLRT AR A] & R AR 2%

(Propranolol, 25 ng/mD) %kt 10 £5)5, Ha LIEAMEE, Bk 6000g, 4°C, £50» 10 min,

B 35T 96 FLAR R kEE .

7N~ BRI H P S E 4

LI 2%

255 Doses IEWEIRIT Cmaxs IEVERTIF] Tmaxs AUCHsO IR t A2 R T i
Bl B T FRIRHE M) MRT; JGERZE CL; RN AMEMR Vo RREDMBR Vs
gt YR FE Fo

2. 293N 1 s

WAV S BOE B 425 5/ B IERE N N Z RS EUL T K 6.

%6 MM IREN LB

Parameters AZD1775-iv. AZD1775-po I-8-1-iv I-8-1-po
Dose mg/kg 3 20 3 20
Cmax ng/mL 1202+134.2  1627.+£243.7 838.4+190.0 720.8+£260.4

Tmax h 2.69+4.60 2.00 0.03 4.50£2.60
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AUClast (h)y*(ng/mL)  4494+1719  8155+818.2  957.6+126.3 6548+3043
AUCextra (hy*(ng/mL)  47.62+58.18 8.46+1.91 16.11£9.34 187.03£166.00

AUCtot (h)*(ng/mL)  4542+1777  8163+819.7 973.8%+131.4 6735+3201
thalf h 2.78+£0.26 2.03+1.22 2.05+1.24 3.71+0.72
MRT h 6.53+2.51 3.58+0.07 3.17+0.82 7.91+2.00
Clearance L/h/kg 0.72+0.23 / 3.12+0.43 /

Vz L/kg 2.84+0.76 / 8.78+4.22 /

Vss L/kg 4.33+0.74 / 9.67+1.32 /

BA % 27.22 102.56

L5k ARG YT DU 2 52 R AR Z5 403N 0 5.
BIRUL LA T AR B BAR S Ty o0, (H ARG BARN R A, X 1Y

AL, AT BAR 0 BEATSE BT KRB T, n) DU IX B s it 5 2 2 R A2
B Bk, AR BRI H I B BN 2R A5 BR 5E
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BRI E R

L —FanzC I Fros (L R O e R 5 Hoggse iRz sh . HEm&.
HZG5 b2 R s R a4 ,Jtlﬁiﬁf%jz,\, Yot

xﬁ ~

Horr, A #1482 A RUVBURE C3-Coo Fhbedt

X N CH B N;

R! sy iz . -ORM, -SR!2, -CN. -NR!"R!*, -C(=0)R!"*. -C(=NR®)R'7,
=N-O-R™. B, Fdh 1 4~ 2 483 A RVEUCH: Co~Crlfidt. Co~Cabidh. C3~Cua
Whidt. C3~Cua 8kt Co~Cro LT Ci1~Cr = 75 3,

RV HOAAT M 14 2 A8k 3 A RIVEURH: Ci~Cr ek Co~Crfidt. ConCy
k. Ci~Cra . Ci~Cu 2, Co~Cro B, Bl Ci~Cr R4 2

RUFLMSI A M2, L, &AL, Fidk. /UL, C~Cr kst C~Cr ke, C~Cy
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
e B HE 1 ANER 2 A RUPITEURE R RUSIUISTIHE Y Ci~Cr R B C3~Cra 36

Erf

jd‘l_{

&
t*??i

RUZHSIHUAS . ATER 1. 2 303 A RIFLEUR: Ci~Cr fiidk. Co~CrJfidE. Co~Cy
k. Ci~Cra . Ci~Cu 2, Co~Cro B, Bl Ci~Cr R4 2

RSN E. . B, &R, St FUE. Ci~Cr Sk Ci~Cr brs
Ci~Cr et Bt Co~CrlFdt. Co~Cr i, Cs~Cra Tl st Cs~Cra Z4I 453 . Co~Cro 75 AL
C1~C7 Z& 75 5 B B 1 AN 2 A RUZUV AR &S RMZ 7 Ml Ci~Cr e 5B Cs~Ca
Mot

RIZ Al R™ M7 A S . -S(=0)RL . -C(=0)R!?2, -C(=NR'"H)NR!RI36
-S(=0)NRIZ7RIFE, _C(=0)NRIZORIFO. B, ket 14>, 2 ANk 3 4~ RPUERT:
Ci~Cr lidt. Cor~Crlfidt. CoCrlRIE. Co~Cuflidt. Ci~Cu Z2FRbidt. Co~Cio 753k,
. Ci~C7 =75 3,

B, R RY DS HADE &R FI AR BUTER 1A 2 803 A RP12EL
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AR Cs~Cra Z8 R fie bt s PR i) Cs~Cua ZR PR BE R A 1 B 2 AN BLE S A E e . A
SEHR SRR T R T R . BRSSPk, W OJRIEEC-NQR'D)-F i, RV
AT Cr~Cr fe B Cs~Cra Hhbedk s

RIZVRT R MSTH G ERRAE 1 B2 A RIPIIERUE): Ci~Cr etk Co~Cr itk
Co~CrHidE. Cs~Cua FhkedE Cs~Cra BRI BEREEL Co~Cro 75 2% R'IHAISTIHE Ty Ci~Co b2
LB Co~Cra FR Yt 4L

RIZP5MS7HAE -CNy Ci~Cr Fidk Co~Cr ity Co~Cr JIEE Cs~Cra FRESE;

RIFSRI6RIPT RIFERIPORI RPHOMAHNER L Ci-Cr bidE. Co~Cr it
Ca~C7 HLIEEL Cs~Cra A JedE s

B#, RYPL RO HAERN BRI AR AL 14> 2 83 A R
BRI Co~Cua 28R fiedt s IR Co~Cra ZR PR Be R 1) 1 ANBR 2 A BA B I A A 08 3
MST U FUR T BRI ERESRE  WEEAE L PR TV AMFEEL-NRSY)-F e R
ST Cr~Cr Jt L C3~Cra FhkEdE; RIZP22HNTHIA Ci~Cr B Cs~Cha FRbi A

B#, RYTL RS HAER BRI FEE AL 14> 2 83 A RPT
BRI Co~Cua 28R fiedt s IR Co~Cra ZR PR Be R 1) 1 ANBR 2 A BA B I A A 08 3
MST U FUR - BT PRSP TV AMFEELNR YT F e R
ST Cr~Cr Jt L C3~Cra FhkEdE; RZP72HNT A Ci~Cr B Cs~Caa Fhbi B

B, R1ZOL RV DS oM R RUR T FEE e 1A 2 B3 A R
BRI Co~Cua 28R fiedt s IR Co~Cra ZR PR Be R 1) 1 ANBR 2 A BA B I A A 08 3
MST U FUR T BRI PRENRE  WAEAE L PR TV AMFEE-NQROY)-F e RO
M7 Cr~Cr Jt L C3~Cra FhkEdE; RZP22HNTHIA Ci~Cr B Cs~Cha FRbE B

RIS H 3 FodE, 25, FidE. JUdE. C~Crbiks. Cr~Crlidt. Ci~Cs
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
RFFHEL B M1 ANEL 2 A RPISLRURRY RS RIPIUIRSTIY Ci~Cr Be2E B C~Cua
b

RIPFZAISTH Sy ae . FREE . A AR FiAE. BwUE. C-Crbids. Ci~CrfiédE. Ci~Cr
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
RFFHEL B M1 ANE 2 A RPIURURESE; RV Ci~Cr Bt B C~Cu
e

RUPMOIHINE L -NRPIRS2, -ORY B ARR B 1A 2 ADES A RV EURH:
Ci~Crbedit . Co~Cr itk Co~Cr Bt Co~Cra Fibudt . Cs~Cra 83 LEHE . Co~Cro 75 22 EH

107



WO 2020/259703 PCT/CN2020/098611

. Ci~C7 =75 3,

RUSLAI RS2 AT C~Crliidt. Co~Crlfidt. Co~Crfidt. BH. Cs~Cu Hhi
%:

B, RYLORY DS HAEN AR LRI e 1 A 2 B3 A R
HUARH Co~Cra ZRIR e FTIRIY C~Cua ZeERFEAE 1 1 ANEE 2 AN DA BB A AT 3% th
Mor g AR BRI REEESE . BREESE . AL, W AR ENR - F s RS
MST A Ci~Cr HEFEER Ca~Cra FRkEdE; RS2 RSN C1-Cr KEdE B C3~Cra FhbEdE;

RUSSPMSTHIAE . Ci~Crfiddt. Co~CrMiidk. Co~Crlhdt. Ci~Cuahfidd. Ci~Cra 2%
e d . Co~Cro 75 3EEE C1~Cr 2% 7 4

RIS M2, 3L, &AL, Fidk. /UL, C~Cr kst C~Cr ket Ci~Cy
e C2~C7)3‘ﬁ%\ Co~CrfHE. Ci~Cra FhHidE. C3~Cra ZRFHESE . Co~Cro 5 2L C1~Cy
ZA5EE B B AER 2 A RPSHLERIIESE; RIS Ci~Cr SR C3~Cra R
7B

o

Il

aF

RUC AT HOAS. -CN. -OH. B.. fEdE#E 14~ 2 D83 A RUICLEART: Ci~Cr ¥t
v Co~Cr¥fidt . Co~CrhdE, Cs~Cra Ittt C3~Cua ¥ S st . Co~Cro A, . C1~Cr

i

St
It
o

R “zﬂii@j} M2, B, &, i, JA. CO~C . CO~CrE R, Ci~Cr
I}%EK%\ Co~Cr ¥, Co~CrlhEL, Ci~Cra PPtk Cs~Cra ¥t . Co~Cro F AL, Ci1~C7
BT AE 2 A RV ESE; RV Gy Ci~Cr fe ik B Ci~Ca 38

R
@;ﬁ ¥

RY7 AN E S -ORY -NRVZRYTA B AR 1 A4 2 B3 A RV HRE:
Ci~C7 itk Co~CrMidE. Co~CrbidE. C~CraFRfiEdk. Ci~Cra 8FFfEdE. Co~Cro 54
B, Ci~Cr 4475 2

RIS HENE . Ci~CrbidE. Co~Crlfidk, Co~Cr It Cs~CraFibitk. Cs~Cua %
WpEdE. Co~Cro 77 FEEL C1~Cr 4475

RY72 /1 RS M7 A Ci~Cr bt . Co~Cr s, Co~Cr Bk, B, Cs~Cua Fibrit;

B#, RY72L RYP DR S HAER BRI FEE AL 1 A4S 2 B3 A R
HUARHY Ca~Cua ZRFR e dE s PR A Ca~Caa ZRFALGEFE P 1 ANER 2 ASBA BRI B R Tt
ST HR AR R IS RABEEL . Bk, W AR EL-NRYTH)-Ei e, RV
AT HL A Ci~Cr ST B C3~Cra Bifiidd; RY722 P07 A Ci~Cr B2 B C3~Cra B J5E 25

RV IR FRAE . &R, B, #UE. Ci~Crfidt. Ci~Cr ket Ci~Cr
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BEfmdE . Co~Cr gk Co~Cr gt C3~Cra b Ht . C3~Cus 253k, Co~Cro 53, Ci~Cr
FRFAFE B BT AE 2 A R E S RYHUIAZ N Ci~Cr BB C3~Cue 31
kﬁ:%;

RUSMOZHOAEM. W3, -OH. 2. #idk. /UL, C~Cr bidk. Ci~Cr Latel k.,
C1~Cr Bt Co~Cr Mt Co~Cr Bt Co~Cra FRJEHE . C3~Cra IR JTHE . Co~Cro 75 3L
Ci~Cr 28752 B #5012 A RS UK R HE:: RSO Ci~Cr ek B C3~Cua
e

RSN B C1~Cr He it

R? J-OR™, B, FRFEE. BL. LM 1 2 DEC3 A RPZ2ZEUR: Co~Cr btk
C3~Cua FFEEHEEL C3~Cra ZR IR ST s

R*! N C1~Cr Jedk s Co~Cr Mk Co~Cr L Co~Cra BifdE . C3~Cua 22 I L2 Co~Co
F5 3, C1~Cr 75 5

R¥HSTHIA M E L Fo k. B Cr-Crfitdh . Ci-Co b2t Co~Cra i C3~Cua
AR etk

PLEAT—FOEOL N, PR Cs~Cua 283kt CiCr 2 5 25 P HR SR AROT 1%
B mE. AL RS WAL BRI MR A R RO 1, 2 3 B4
Ao

2. QIBCRIEESR 1 B B9 40 =X T B AL e - ms e oAk &4 222 B2 (5
HEmEY . Hggse a2 M iy a9 AR st 2y ar e, AT,
FO =T Fivos (R e I O e Ak 54 -

j:“f

Hr, A N1 A4E2 AR E)Mt‘ﬁ@ c3-czo%¢fn9§§;

R' ST KR . -ORML, -SR!2, -CN. -NR'“R"*, -C(=0)R!**. -C(=NR")R'7. .
g 14 2 83 A RUBEURH: Co~Crlfidt. Co~Cafidt. Ci~Cudfifidt. Ci~Cu
ZeIRBEdE . Co~Cro T C1~Cr 24 75 3,

RV HUATIERE 14 2 48 3 A RVVVEUR I Ci~Cr fEdt . Co~Cr Jidt . Co~Cy
k. Ci~Cra . Ci~Cu 2, Co~Cro B, Bl Ci~Cr R4 2
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]Kl-l-1 z&jﬂﬁy\j%\ ;:75%\ g\%\ %}ﬁ%\ /%:(4%\ CINC7¢%%\ CINC7‘%/§E%\ CINC7
BEfmdE . Co~Cr gk Co~Cr gt C3~Cra b Ht . C3~Cus 253k, Co~Cro 53, Ci~Cr

IRIFTHL B A1 AN 2 A RUVPTEURRg RS RIS Ci~Cr BB Ci~Cua IR
etk

RIS HUAE . ATER 1. 2 303 A RPPEURE: Ci~Cr i dk. Co~CrJfidE. Co~Cy
k. Ci~Cra . Ci~Cu 2, Co~Cro B, Bl Ci~Cr R4 2

RUFVAIATHIONE . KR Fdk. &L AR, BUE. C~Cr blk. Ci~Cr Slel k.,
Ci~Cr et Bt Co~CrlFdt. Co~Cr i, Cs~Cra Tl st Cs~Cra Z4I 453 . Co~Cro 75 AL
Ci~Cr 28773 B 1 ANEE 2 A R B2 RV ALy Ci~Cr fe B Co~Cs
M fe s

RIZ R RM Jhor b &AL -S(=0)R!P1. -C(=0)R!??2, -C(=NR'?3)NR!?R!30
-S(=0)2NRI37RIFE, _C(=0)NRIORFO. B, Tt 1 4>, 2 ANk 3 4~ RV ERT:
Ci~Cr it Co~CrMidk. Co~CrlIE. C3~CraFFlitE. C~Cu A KEHE . Co~Cro 52
. Ci~C7 =75 3,

BE, RYP. RY DA HAMENEIEFILFETE RS 1 > 2 B3 A RP1ZEL
RH Cs~Cra IR dE s FTIRRYT Ca~Cara RIFSGEHE P 1 NER 2 A BB E R Tkt . ik
SRR T BRE . AR . BEEERS. REE. W AMEIEE-NRIE)-F i, R
AN Ci~Cr Fe Bl C3~Cra BRI

RULAT RS2 R84 1 A8 2 4> RIPVERE: Ci~Cr itk Co~Cor J 2
Co~Cr fFE. Cs~Cra Ikttt Ci~Cra ZBIABEIEEL Co~Cro AL RUFULHIS HA Ci~Cr bt
FT Ca~Cra i fi it

RIFBHGTHENE . -CNL Ci~Cr sk, Co~Cr Mtk Co~CrHFEDR C3~Cra Bkt

RIF5, RIPO, RIP7, RIPE RISV RIS Ci~Cr Jids . Co~Cr JfidE . Co~C
FRFLDE C3~Cra F it

BE, RS, RO HAHEN R LRI SRS 1A 2 83 A RS
BRI Cs~Cra ZRFAEEEE s ITIAK] Co~Cra ZRIRGEHE T 1 ANE 2 AN BAE A Y R AT e
ST R BRI RN WAL, R, W A EEENR D) H ey RIS
M7 HE A Ci~Cr FEFHE R C3~Cra FRkE3E; RIF52HGTH N CiCr JE 3L B Ca~Cra FRbedit s

BE, R, RSP HAHEN BRI R SUEEs 1A 2 a3 A RP7
BRI Cs~Cra ZRFAEEEE s ITIAK] Co~Cra ZRIRGEHE T 1 ANE 2 AN BAE A Y R AT e
MST R BRI BN WAL, R A EEENR ) H ey R
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M7 Cr~Cr fE L C3~Cra FRikEdE; RZP72HSTHIA Ci~Cr B Cs~Cha FRbE A

B, RS RV BURS HAE R RS IL RS AR 1A 2 B3 A4S R
BUARH) Cs~Cua 23R a4 IR Ca~Cua M B H ) 1 ANEE 2 A AR B AR 2R A2 4t
MST R FUR T BT ERESRL  WEEAE . PR TV AMFEEL-NR ) F e R
M7 Cr~Cr Jt L C3~Cra FhkEdE; RZP22HNTHIA Ci~Cr B Cs~Cha FRbE B

RIPHUSTH 2 FdE, 2B, Bk, k. C~Crbids. Ci~Crfidt. Ci~Cs
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
RFFHEL B M1 ANEL 2 A RPISLRURRY RS RIPIUIRSTIY Ci~Cr Be2E B C~Cua
b

RIPFZAISTH Sy ae . FREE . A AR FiAE. BwUE. C-Crbids. Ci~CrfiédE. Ci~Cr
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
ZRFTHL B A1 AEL 2 A R RS RGOy Ci~Cr e B C5~Cua
e

RUSMSTHEA AL -NRVSIRIS2CORM B AR 14> 2 83 A R AU
Ci~Crbedit . Co~Cr itk Co~Cr Bt Co~Cra Fibudt . Cs~Cra 83 LEHE . Co~Cro 75 22 EH
B, Ci~Cr 4475 2

RUSLAD RISZHOIIONE . Ci~Cr fiedk. Co~Co itk Co~CrH:. B, C3~Cua HiJE
5

B, RN R RS HAE R TSRS AR 1 A 2 B3 A4 R
BUARH) Cs~Cua 23R a4 IR Ca~Cua M B H ) 1 ANEE 2 A AR B AR 2R A2 4t
MST O EUR T BRI PRSP TV AMFEEL-NR - F e R
WAZHA Cr~Cr JE B Ca~Cra FibedE; RS2 Y Cr-Cr e B C3~Cus FhbEdE;

RIS MAIHINE . Ci~Crhidk. Co~Crlfidk, Co~CrlidE. C~Cra Fibitk. Cs~Cua %
Wik, Co~Cro 5 HEBL C1~Cr J4 75 2

RUSIISTH s ER . FRAE. AR, . FUAE. C~CrlidE. Ci~Crled R, Ci~Cr
FElndk . Co~Cr M. Co~CrHidE. Ci~CraFibiks, Cs~Cua R EEEE. Co~Cro 75 2E. C1~Cr
IRITHL B A1 A2 A RPEURY RS RIS Ci~Cr BB Ci~Cra 3R
etk

RUCHSTHIAE. -CN. -OH. BU. ARIEHE 1 Dy 2 D83 A ROTRAH: C-Cobt
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HUARH Cs~Cra ZRFRLEdE s PRI Cs~Cra ZRFRAGEHE ) 1 ANB 2 AN BA BT F AT et
Mor R T BREFE S RSN Ci~Cr FE L Ci~Cra BT HE

R MSTHEA AR, K3, -OH. &HE, Fidk, JUE. Ci~Cr bk, Ci~Cr frs ik,
Ci~Cr Bt Ci~Cra bt Cs~Cu BRIk, Co~Cro AR C~Cr R HE. B, #1
ANEL 2 AN RUSTEUR AR RSO Ci~Cr Be3E Bk Ca~Cua Fifi st

R AT IR B Ci~Cr St d s

R2 NFIERE 1A 2 B3 A R¥Z2HURF: Co~Crhidh, Cs~Cua FRLEEEL Ci~Cia 2%
Mot

R22 M7 Ry i 3R B

PAEAE—HFEOL T, IR Cs~Cua Z8FRGTHE . Ci~Cr 855 B I 2% SRS e %
B Ak L B AL BB -RRECE M RIEFEOMIHOY 1A 2 3 NE4
A

T (8):

A 1 ANER 2 A RUVERAR K Ca-Cao Fhfe 5

X N CH B N;

RUBSTHUAEFE . BKE . -NRIPRM™, -C(=0)R!*, -C(=ENRIOR, =N-O-R™, Ci1~C7
I 5 BT 1A RVSHURTY Ca~Cra ZRIR B

R A1 RIS HNE S -S(=0):R L, -C(=0)R !, -C(=NR'3)NR IR 5% C1~C7

K

i

RIZVRI RIB2 7 C~Cr e dk . R Ca~Cra FRJE S

R N5

RIZ5F1 RIPCORHE;

RIS A7 -NR ISR S52, (OR8] C3~Cua Z8FRKE 3L, RISUAT RS2 40573 A&
C1~C7 KEdE B C~Cra e dd; RUS3Mr i A B Ci~Cr B

RS b7 3 A A A

RY ST Y EBL Ci~Cr fied s

R2AH 1A R¥Z2ZEURM: Co~Co i T Co~Cra R A SE AL R*2 N R BRI

HE (9):

A 9t 14 RYEURH C3-Cao FRJE2E
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X N CH B N;
R' N-CN. -NR!ZR!", -C(=0)R'>. =N-O-R!". B. Fi&# 1 4 RIPBEURH C3~Cus
FRIR e

R FIRU ST H A A -S(=0)R 3L, -C(=0)R!32, -C(=NR!ZHNR!-R13, 5 C1~C7

RUSURI RISy Ci~Cr et BR, Co~Cua FRARE:

R A

RIS HI R ORE,

RIPN-NRISIRIS52, _ORM B C3~Cra 2R et

RIZ5VAT RIPZ ST HOAE . Ci~Cr B Cs~Cra Fibed;

R HEEL Ci~Cr fidd;

RS ST 1 A AR

R AT IR B Ci~Cr St d s

R? M 1 A R7Z2ZEUR: Co~Cr SR EEBL C~Cra ZRIRLT AL R¥2 NI,

HE (10):

A 9t 14 RYEURH C3-Cao FRJE2E

X N CH B N;

R!A-CN. -NR!PR", -C(=0)R'®, =N-O-R'. k. L& 1 4 RUSEARH C~Cia
37y e

RIS FIRU ST HAE S -S(=0)R 3L, -C(=0)R!32, -C(=NR'3H)NR!3-5R 1536 & C1~C7

RIS-LAT RIB2HSI A Ci~Cr e B Cs~Cua bt
RIS 1 R KA

RIS HNRISIRIS2, (ORI B Ca~Cia Ze PRk it
RZHRI RIP2MAGTHUNE . Cr~Cr Fi B Ca~Cra IR SE

RIS HA
R ST b AR

R M7 WAL C1~Cr et
R2 M 1 A RZZ2ZEUACHT: Co~Cr B3t B C3~Cra 22 kit R22 N AL,
TR (11):
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Al R' B R,

X N CH B N;

R!' N-CN. -NR!ZR!"*, -C(=0)R'S. =N-O-R!". B{. Fi&# 1 4 RISHURH C3~Cus
37y e

RIZ AT RN E . -S(=0)RL, -C(=0)R!F2, -C(=NR'FH)NR!3R!36, B,
C1~C7 5t it

RISURI RIP2 TN C~Cr e dk . R, Ca~Cra FRJEE S

R73 A

RIS AR A

R -NR!PIR!P2, -ORP B C3~Cra R FASESE: RIPVRI R©2MGZHENE . Ci~Co
Brdol Cs~Cia hfidt; RI5PREDN C1~Cr i

RS 7 AR

R AT IR B Ci~Cr St d s

RZ 98 1 A R72HURES: Co~Cr JRHEEL Co~Cra ZRFFLEHE; R¥2 NI,

HE (12):

™M |

AN R Ik R,

X N CH B N;

R M7 4-CNL -NRIPR4, -C(=0)RS, =N-O-R™. B{. 1Fi&#k 1 4> R"S BURIK
Cs~Cia ZR N e b

RIZ AT RN E . -S(=0)R!L, -C(=0)R!*2, -C(=NR'*})NR! R, B,
C1~C7 5t it

RISURI RIP2 TN C~Cr e dk . R, Ca~Cra FRJEE S

R'77 A

RIS HI R ORE,

RIS A7 HA-NRISR 52, LORYE, B, Ca~Cu 2 e 3 s

RISURT RS2 N . C~Cr Bk Bl C3~Cua Fifedt;
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R A7 AL Ci~Cr Jidk;
RS 37 Hh S AR
R Jh A7 H A B Ci~Cr b
OH 0 o
Yo -
R> N T Ei%‘ﬁ%i:‘
12, TBCRIEESR 1 8 2 Frid 9 80 =X T B oas o) bl P e s e 2 %%%\ﬁgiiﬂ%

S2MEh. HEMEW. K Bz i s s a . B s L 2 ik,
FAEAET, 1 I o R L PR s e SR AL S o a0 A — T R PR AR — AL 540

o] o o [o) 0 o
— — = — — x —
o O~ O O O e
N ' : N
HNZ NP N HN” N . HNT N TN HN” NP N HN” N N HN N
2 N
3e e iy O () <
- OH = . o= =
OH OH OH OH OH
N
11 [j N 1-3 ~
07 N7 16
AN o 2 N Q L 0% o 0% oH IS N |

N I8
o] N 1-7 N 1-12
\j N Q . OnH M L N B [ N SN T ~ H N
o
)'\: ,N—/= 0 [o) O o}
N — =
HN™ °N . Nl/TKN_/: l/jf«N_/: N| e N_/_ )N|\\ N_/— )Nl\\ N_/=
74 ’ P N
) HN)\N/ N HNJ\N N HN" N TN HNT NN HN” ~NZ N
= N
"0y O &% 3 O g
Cy — — == e
OH OH F OH OH
N
[ j I-15 /A
N No~oy FH4 N N_ 116 o L7
| N OH LN LN N « HN” °NH, 1-18
7 0
o —
N
NT(N—/: 'j:ﬁ"f o 0 0 Nlﬁ\J(N_/:
) HN7 N N — NTX = N = )
HN)I\N/ N N N'/I«N_/_ 'YN_/_ '/\/E‘(N_/_ HN NN
V4 P ; P P N
@\(\ \ HN" N HN” N HN N /N
\ -
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N
p P,
N
HN” N /N
/N — \\ —
\ OH OH

[o]
[o] [o]
N —
— 0 o /=
X — N~ | N
oAl oo T W I o
HN” N7 N HN™ N HN IN/ N HN" NN /N 0
N N
74 "\l 4 \ /N @\@/O =
— OH = ) o = OH
OH Ho
1-35
| I-32 | /NWA I-34 N_o
-33
N
ANl B N o~ + AN N o N (_7; N
o]
N _/= °
L N'N ° o o NS —

T oaallN on YAl o VAl OO
7\ 0 HN NN HNZSNZ N HNJ\N/ N HNT N7 N
S0 O 6p & e O O

—~ — -
OH OH =ud \° nd ©

N 1-36 N__o 1-37 1-38 i-39 1-40

L N <—f N N v 0PN . COOH A

[0}
N —
loatn
HN"~NZ~N
N /N
~ =
OH
1-41
/N\

WE 3

)
~ —
[pea

[oj , 2 'TH NMR (400 MHz, MeOD) & § 8.85 (s, 1H), 8.00 (t, J = 7.9 Hz, 1H),

7.80 (d, J = 8.1 Hz, 1H), 7.68 (d, J = 7.7 Hz, 1H), 7.62 (d, J = 8.6 Hz, 2H), 7.28 (d, ] = 8.6 Hz,
2H), 5.78 — 5.68 (m, 1H), 5.06 (d, J = 10.3 Hz, 1H), 4.95 (s, 1H), 4.82 (s, 2H), 3.82 — 3.76 (m,
1H), 2.81 (s, 1H), 2.71 (s, 3H), 2.49 (s, 1H), 2.08 (d, J = 10.9 Hz, 3H), 1.94 (d, J = 15.0 Hz,
3H), 1.72 (s, 4H), 1.59 (d, J = 7.0 Hz, 6H);
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)\ﬂf

o H: 'H NMR (400 MHz, CDCI3)} § 8.87 (d, J = 2.1 Hz, 1H), 7.91 (1d, J =
7.9, 1.5 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.54 (t, J = 7.9 Hz, 2H), 7.39 (d, J = 7.7 Hz, 1H),
721 (d, J=8.5Hz, 2H), 5.72 (ddt, J= 16.4, 10.2, 6.2 Hz, 1H), 5.07 (dd, J=10.2, 1.1 Hz, 1H),
4.96 (dd, J = 17.1, 1.2 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.25 — 4.10 (m, 2H), 3.95 (s, 1H),
2.73 (s, 1H), 2.56 (dt, J = 15.5, 10.8 Hz, 1H), 2.28 (d, J = 7.9 Hz, 1H), 2.14 (d, J = 10.6 Hz,
1H), 2.05 — 1.97 (m, 1H), 1.78 (dd, J = 19.0, 8.5 Hz, 1H), 1.67 (dt, J = 10.1, 6.1 Hz, 3H), 1.61
(5, 6H), 1.59 — 1.4 (m, 1H), 134 - 126 (m, 3H);

_/=

N
, }: "H NMR (400 MHz, MeOD) A/ & 8.84 (d, J= 1.4 Hz, 1H), 8.00 (td, J
— 7.9, 40 Hz, 1H), 7.83 — 7.76 (m, 1H), 7.67 (dd, J = 7.7, 0.7 Hz, 1H), 7.60 (dd, J = 8.4, 5.7
Hz, 2H), 7.19 (dd, J = 13.2, 8.6 Hz, 2H), 5.73 (ddd, J = 17.0, 6.1, 4.1 Hz, 1H), 5.08 — 5.03 (m,
1H), 495 (d, J = 1.3 Hz, 1H), 4.86 — 479 (m, 2H), 2.72 (s, 1H), 2.58 (s, 1H), 2.27 (d, J = 6.7

Hz, 1H), 2.13 (d, J = 10.0 Hz, 1H), 1.96 (d, J = 10.2 Hz, 1H), 1.80 — 1.66 (m, 4H), 1.64 — 1.52
(m, 7H);

£ "H NMR (400 MHz, CDCIs) 4 & 8.86 (d, J = 4.2 Hz, 1H), 7.97 — 7.88
(m, 1H), 7.79 (d, J = 8.0 Hz, 1H), 7.53 (dd, J = 12.3, 8.5 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H),
7.28 —7.15 (m, 2H), 5.80 — 5.65 (m, 1H), 5.06 (d, J = 10.0 Hz, 1H), 4.95 (d, J = 17.1 Hz, 1H),
477 (d, J= 6.0 Hz, 2H), 3.10 (d, J = 12.1 Hz, 3H), 2.98 (s, 3H), 2.67 — 2.57 (m, 1H), 2.14 (dd,
J =209, 103 Hz, 1H), 2.06 — 1.97 (m, 2H), 1.92 (d, J = 14.0 Hz, 1H), 1.78 — 1.66 (m, 4H),
1.61 (s, 6H), 1.49 (dd, J =22.8, 12.2 Hz, 1H);
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o v , H: 'H NMR (400 MHz, CDCl3) & §8.85(d,J=4.7Hz, 1H), 791 (dt, J =
10.7, 7.9 Hz, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.53 (dd, J = 12.0, 8.5 Hz, 2H), 7.39 (dd, J = 7.6,
2.4 Hz, 1H), 7.22 (dd, J = 19.5, 8.5 Hz, 2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (d, J =
102 Hz, 1H), 495 (d, J = 17.1 Hz, 1H), 4.77 (d, J = 6.1 Hz, 2H), 421 (dd, J = 16.4, 8.6 Hz,
2H), 4.10 — 4.02 (m, 2H), 2.63 — 2.52 (m, 2H), 2.35 — 2.20 (m, 2H), 2.15 — 2.07 (m, 1H), 2.00
(dd, J=13.4, 3.0 Hz, 2H), 1.92 - 1.83 (m, 1H), 1.79 — 1.63 (m, 4H), 1.60 (s, 6H), 1.48 (ddd, J
=24.7,125, 2 5 Hz, 1H);

gm

, 2 "TH NMR (400 MHz, CDCI3) 46 8.86 (s, 1H), 7.93 — 7.85 (m, 1H), 7.78
(d, J=7.8Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39 (dd, /= 7.6, 0.7 Hz, 1H), 7.19 (d, J = 8.5 Hz,
2H), 5.71 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H), 4.94 (dd, J = 17.1,
1.3 Hz, 1H), 4.77 (d, J = 6.2 Hz, 2H), 4.11 (d, J = 8.9 Hz, 1H), 3.24 (t, J = 7.0 Hz, 4H), 2.52 —
2.43 (m, 1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H), 1.45 (dt, J = 14.9,
7.5 Hz, 2H), 1.23 —1.08 (m, 2H);

éb*

, H: 'H NMR (400 MHz, CDCI3) 4 & 8.84 (d,J = 3.7 Hz, 1H), 7.94 (dd, J
=14.8, 6.9 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.58 — 7.50 (m, 2H), 7.42 (dd, J = 7.5, 4.1 Hz,
1H), 7.22 (dd, J = 15.8, 8.5 Hz, 2H), 5.71 (dd, J = 11.5, 5.4 Hz, 2H), 5.07 (d, J = 10.2 Hz, 1H),
495 (d, J =17.1 Hz, 1H), 4.77 (d, J = 6.1 Hz, 2H), 2.82 — 2.72 (m, 1H), 2.60 (s, 1H), 2.12 —
2.01 (m, 3H), 1.92 (d, T = 12.5 Hz, 1H), 1.81 — 1.67 (m, 3H), 1.62 (s, 6H), 1.54 — 1.43 (m, 1H),
0.93 — 0.78 (m, 3H), 0.52 (s, 2H):
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)\ﬂf

o, , H: 'H NMR (400 MHz, CDCl3) A & 8.88 (s, 1H), 7.91 (t, J = 7.9 Hz, 1H),
7.77 (d, T = 7.9 Hz, 1H), 7.56 (d, ] = 8.5 Hz, 2H), 7.40 (d, = 7.4 Hz, 1H), 7.19 (d, J = 8.5 Hz,
2H), 5.78 — 5.66 (m, 1H), 5.07 (dd, J = 10.2, 1.0 Hz, 1H), 4.96 (dd, J = 17.1, 1.2 Hz, 1H), 4.77
(d, ] = 6.2 Hz, 2H), 4.42 (d, = 7.6 Hz, 1H), 3.49 — 3.35 (m, 1H), 3.04 (s, 3H), 2.57 — 2.46 (m,
1H), 2.29 = 2.17 (m, 2H), 2.05 ~ 1.96 (m, 8H), 1.56-1.65 (m , 2H), 1.41-1.50 (m, 2H);

i

4 , H 'H NMR (400 MHz, MeOD) y §8.84 (s, 1H), 8.02 (m, 1H), 7.80 (m,
1H), 7.72-7.58 (m, 3H), 7.25 (m, 2H), 5.73 (ddt, J = 16.5, 10.3, 6.1 Hz, 1H), 5.05 (dd, J = 10.2,
1.0 Hz, 1H), 4.95 (d, 1H), 4.83 (d, J = 6.1 Hz, 2H), 3.54-3.42 (m, 1H), 2.59 (m, 1H), 2.14 (m,
TH), 1.98 (m, 2H), 1.83 (m, 1H), 1.68 (m, 2H), 1.60 (s, 6H), 1.50 (m, 2H);

Aﬂf

, H 'H NMR (400 MHz, DMSO) 4 & 10.28 (s, 1H), 8.88 (d, ] = 1.8 Hz,
1H), 8.09 — 7.97 (m, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.66 (dd, J = 20.6, 8.5 Hz, 3H), 7.19 (dd, J
=11.1, 8.7 Hz, 2H), 5.74 — 5.61 (m, 1H), 5.00 (d, J = 10.2 Hz, 1H), 4.82 (d, ] = 17.1 Hz, 1H),
4.69 (d, T = 5.5 Hz, 2H), 3.23 (s, 1H), 2.74 (t, T = 12.1 Hz, 1H), 2.53 (s,1H), 2.12 (d, T = 10.1
Hz, 1H), 1.98 (d, J = 13.2 Hz, 1H), 1.82 (d, ] = 13.2 Hz, 2H), 1.77-1.57 (m, 3H), 1.49 (d, J =
18.2 Hz, 6H);

)\/‘/_

, H 'H NMR (400 MHz, DMSO) & § 10.27 (s, 1H), 8.89 (s, 1H),
8.12 (s, 1H), 7.74 (dd, J = 22.6, 8.3 Hz, 3H),7.64 (d, ] = 7.3 Hz, 1H), 7.37 (d, ] = 8.5 Hz, 2H),
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5.76-5.61 (m, 1H), 5.34 (s, 1H), 5.01 (dd, J = 10.3, 1.2Hz, 1H), 4.84 (d, J = 17.1 Hz, 1H), 4.70
(d,J =5.7 Hz, 2H), 3.62 (s, 1H), 3.12 (s, 1H), 2.71-2.58 (m,8H), 2.38 (d, ] = 9.2 Hz, 2H), 1.47
(s, 6H), 1.32-1.24 (m, 1H);

)\Y -

, H: 'H NMR (400 MHz, DMSO) 4 § 10.26 (s, 1H), 8.88 (s, 1H), 8.07
(t,J=7.8 Hz, 1H), 7.76 (d, ] = 8.0 Hz, 1H), 7.65 (dd, J = 14.5, 7.9 Hz, 2H), 7.22 (d, ] = 8.5 Hz,
2H), 5.74 — 5.60 (m, 1H), 5.35 (s, 1H), 5.00 (d, T = 10.3 Hz,1H), 4.83 (d, J = 17.1 Hz, 1H), 4.69
(d, J = 5.6 Hz, 2H), 3.74 (s, 3H), 3.24 — 3.15 (m, 1H), 2.77 (t, J = 12.0 Hz, 1H), 237 (d, ] =
14.0 Hz, 1H), 2.25 (td, J = 13.4, 4.6 Hz, 1H), 1.99 — 1.84 (m, 3H), 1.67 — 1.50 (m, 2H), 1.49 (d,
J=14.0 Hz, 6H)

)\ﬁ:‘(‘/_

N
1-33
HN._

7.94 (d, J = 7.9 Hz, 2H), 7.67 (d, ] = 7.6 Hz, 2H), 7.62 (d, J = 8.6 Hz,2H), 7.28 (d, ] = 8.5 Hz,
2H), 5.83-5.74(m, 1H), 5.09 (dd, J = 7.9, 4.4 Hz, 3H), 4.98 (dd, J = 17.1, 1.3 Hz, 2H), 4.85 (d,
J=6.7Hz, 2H),2.87 (5, 1H), 2.64 (s, 1H), 247 (5, 3H), 197~ 1.67 (m 8H):;

J\ﬂf

, H: "H NMR (400 MHz, MeOD) A & 8.86 (s, 0H), 8.11-8.01 (m, 1H),

, i 'TH NMR (400 MHz, MeOD) 4 5 8.87 (d, ] = 6.6 Hz, 1H), 8.06 (t, ] =
7.9 Hz, 1H), 7.95 (d, J = 7.9 Hz, 1H), 7.68 (dd, J = 7.8, 5.4 Hz, 2H), 7.61 (d, J = 8.6 Hz, 1H),
741(d,J =84 Hz, 1H), 7.24 (t, ] = 8.7 Hz, 1H), 5.84 — 5.72 (m, 1H), 5.09 (d, J = 6.2 Hz,2H),
507 (d, J = 1.3 Hz, 1H), 5.02 — 4.94 (m, 2H), 4.90 (s, 2H), 4.84 (d, J = 6.7 Hz, 2H), 3.15 (d, J =
2.6 Hz, 1H), 3.08 (s,1H), 2.95 (s, 1H), 2.71 (s, 1H), 2.43 (s, 1H), 1.93-2.03 (m, 3H), 1.76 (s,
2H), 1.51 (s, 1H), 1.31 (d, J = 4.3 Hz, 3H), 0.89 (dd, J = 20.1, 9.0 Hz, 4H);
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AYN -

N

1H), 8.04-7.96 (m, 1H), 7.89-7.80 (m, 1H), 7.61-7.50 (m, 2H), 7.38-7.32 (m, 1H), 7.25 — 7.19

, H. "TH NMR (400 MHz, CDCl3) 4 § 8.87-8.79 (m, 1H), 8.14-8.07 (m,

(m, 1H), 7.01 (t, J = 3.4 Hz, 1H), 5.72 (ddd, J = 16.6, 11.1, 8.6 Hz, 1H), 5.17 — 5.09 (m, 2H),
5.04 — 4.98 (m, 1H), 4.98 — 4.92 (m, 1H), 4.87 — 4.77 (m, 2H), 4.73 — 4.64 (m, 2H), 4.20 — 4.06
(m, 1H), 3.47 — 3.38 (m, 1H), 3.38 — 3.29 (m, 1H), 3.05-2.98 (m, 1H), 2.49-2.35 (m, 2H),
2.27-2.17 (m, 1H), 2.07-1.86 (m,4H), 1.75-1.60 (m, 3H);

O\* a

OH

zZ,

?

N

S , 1 'H NMR (400 MHz, CDCl3) 4 § 8.77 (s,1H), 8.16-8.07 (m, 1H), 8.03
(d, 7 =7.6 Hz, 1H), 7.83-7.75 (m, 1H), 7.56 (dd, J = 12.6, 6.1 Hz, 2H), 7.33 (d, ] = 8.5 Hz, 1H),
7.21 (d, J = 8.5 Hz, 1H), 5.72 (dd, J = 17.0, 10.3 Hz, 1H), 5.13 (dd, T = 9.1, 6.1 Hz, 2H), 4.96
(d, J = 17.0 Hz, 2H), 4.81 (d, J = 7.2 Hz, 2H), 4.69 (d, J = 6.2 Hz, 2H), 4.41 — 4.28 (m, 2H),
3.86 (s, 1H), 3.77 (t, ] = 6.6 Hz, 1H), 3.63-3.50 (m, 2H), 2.98 (m, 1H), 2.15 (m, 1H), 1.97 (dd,
J=18.9,9.6 Hz, 2H), 1.78 (d, J = 5.0 Hz, 2H), 1.65 (d, J = 8.7 Hz, 2H);

Eeora

OH

1-38

N , 2 'TH NMR (400 MHz, CDCl3) 4 6 8.69 (s, 1H), 8.18 (d, J = 8.0 Hz, 1H),
8.10 (dd, T = 17.9, 7.6 Hz, 1H), 7.81— 7.72 (m, 1H), 7.63-7.49 (m, 2H), 7.25 (d, J = 8.4 Hz,
1H), 7.19 (d, T = 8.3 Hz, 1H), 5.70 (d, ] = 6.8 Hz, 1H), 5.15 (d, J = 10.1 Hz, 1H), 5.14 — 5.07
(m, 1H), 4.95 (d, ] = 16.6 Hz, 1H), 4.83 (t, ] = 6.7 Hz, 2H), 4.71 (s, 2H), 2.54 (dd, T = 24.9,
12.6 Hz, 2H), 2.30 (d, J = 11.2 Hz, 1H), 2.18 (d, J = 13.5 Hz, 1H), 2.02 (d, ] = 12.9 Hz, 1H),
1.96-1.80 (m, 2H), 1.78 (d, J = 16.1 Hz, 1H), 1.49 (dd, J = 26.4, 11.2 Hz, 2H);

132



WO 2020/259703 PCT/CN2020/098611

ol

Boa™s
N
A

Z
/\z

, H: 'TH NMR (400 MHz, Methanol-ds) 5 & 8.85 (d, J = 1.1 Hz, 1H), 8.05
(td, J=7.9, 4.8 Hz, 1H), 7.96 — 7.86 (m, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.59 (ddd, J = 9.2, 4.6,
2.3 Hz, 2H), 7.25 — 7.19 (m, 1H), 7.19 — 7.11 (m, 1H), 5.78 (ddt, J = 16.5, 10.1, 6.1 Hz, 1H),
5.12 — 5.07 (m, 2H), 5.06 (t, J = 1.3 Hz, 1H), 4.98 (dd, J = 17.0, 1.4 Hz, 1H), 490 (d, J = 1.4
Hz, 2H), 425 — 4.19 (m, 1H), 4.14 (dd, J = 14.1, 7.1 Hz, 1H), 2.34 — 2.12 (m, 2H), 2.07 (dd, J
=17.0, 4.1 Hz, 1H), 1.99 — 1.82 (m, 1H), 1.74 — 1.65 (m, 2H), 1.65 — 1.53 (m, 2H), 1.31 (d, J =
42 Hz, 3H) 1 29 — 1.25 (m, 2H);

N
% Cvc
COOH , H: 'TH NMR (400 MHz, Methanol-d4) & & 8.84 (s, 1H), 8.05 (t, J=7.9
Hz, 1H), 7.92 (d, T = 8.1 Hz, 1H), 7.66 (dd, J = 7.6, 0.9 Hz, 1H), 7.63 — 7.53 (m, 2H), 7.22 —
7.14 (m, 2H), 5.84 — 5.74 (m, 1H), 5.10 — 5.07 (m, 2H), 5.06 (q, J = 1.3 Hz, 1H), 4.98 (dq, J =

17.0, 1.4 Hz, 1H), 4.89 (dt, J = 6.1, 1.4 Hz, 2H), 2.71 (d, J = 6.9 Hz, 1H), 2.59 (s, 1H), 2.24 (dd,
J=16.4,7.8 Hz, 2H), 2.04 (d, ] = 8.5 Hz, 1H), 1.73 (td, J = 10.9, 6.8 Hz, 6H);
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N _/_

N
@ J
N (I-1-1), H: 'H NMR (400 MHz, MeOD) Jy & 8.85 (s, 1H), 8.46 (s, 2H),

7.99 (t, J = 7.9 Hz, 1H), 7.79 (d, J = 8.0 Hz,1H), 7.65 (dd, J = 16.6, 8.1 Hz, 3H), 7.22 (d, J =
8.6 Hz, 2H), 5.73 (ddt, J = 16.3, 10.2, 6.1 Hz, 1H), 5.05(dd, J = 10.3, 1.1 Hz, 1H), 4.93 (dd, J =
17.1, 1.3 Hz, 1H), 4.82 (d, J = 6.1 Hz, 2H), 2.90 (s, 6H), 2.60 (d,J = 8.4 Hz, 1H), 2.21 (s, 2H),
2.10 (d, J=10.6 Hz, 2H), 1.70 (d, J = 11.4 Hz, 4H), 1.59 (s, 6H);

[o]
N _/=
9
A\

OH
LN (1-1-2), H: 1H NMR (400 MHz, CDCI3) 4 & 8.86 (s, 1H), 8.54 (s, 1H),

7.95(t, J =7.9 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 7.6 Hz,
1H), 7.32 (d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.5, 10.3, 6.2 Hz, 1H), 5.06 (d, J = 10.2 Hz, 1H),
4.95(dd, J=17.1, 1.0 Hz, 1H), 4.75 (d, J = 6.1 Hz, 2H), 3.05 (m, 1H), 2.93 (m, 1H), 2.68 (s,
6H), 2.32 (m, 2H), 1.84 (m, 6H), 1.60 (s, 6H);

0
N —
1 N
HN” N~ N
N
@ Chy
; OH
I
N
Q (I-3-1), H: 'H NMR (400 MHz, CDCI3) & §8.87 (s, 1H), 7.90

(t, J=7.9 Hz, 1H), 7.78 (d, ] = 8.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.39 (dd, ] = 7.6, 0.5 Hz,
1H), 7.20 (d, J = 8.5 Hz, 2H), 5.72 (ddt, J = 16.4, 10.2, 6.2 Hz, 1H), 5.06 (dd, J = 10.2, 1.0 Hz,
1H), 4.95 (dd, J = 17.1, 1.2 Hz, 1H), 4.76 (d, J = 6.2 Hz, 2H), 4.04 (s, 1H), 2.66 (m, 4H), 2.58 —
2.47 (m, 1H), 2.16 (m, 4H), 1.96 (m, 2H), 1.87 — 1.78 (m, 4H), 1.60 (s, 6H), 1.58 — 1.39 (m,
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4H);

(0]
N _/=
O Oy
; ~ bH

N
Q (I-3-2), H 'H NMR (400 MHz, CDCI3) & & 8.87 (s, 1H), 7.92

(t, ] = 7.9 Hz, 1H), 7.80 (d, ] = 8.0 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.38 (d, J = 7.6 Hz, 1H),
729 (t,J = 4.2 Hz, 2H), 5.79 — 5.66 (m, 1H), 5.06 (dd, J = 10.2, 1.0 Hz, 1H), 4.96 (dd, J = 17.1,
1.2 Hz, 1H), 4.77 (d, T = 6.2 Hz, 2H), 4.02 (s, 1H), 2.70 — 2.50 (m, 5H), 2.26 (s, 1H), 1.98 (m,
4H), 1.82 (s, 4H), 1.69 — 1.56 (m, 10H);

0
N —
O~
HN” N7 N

N
e

OH

N0 (1-8-1), H: 'H NMR (400 MHz, CDCl3) 4 & 8.86 (s, 1H), 7.93 —
7.85 (m, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 8.5 Hz, 2H), 7.39 (dd, J = 7.6, 0.7 Hz, 1H),
7.19 (d, J = 8.5 Hz, 2H), 5.71 (ddt, ] = 16.4, 10.2, 6.2 Hz, 1H), 5.05 (dd, J = 10.2, 1.1 Hz, 1H),
494 (dd, J =17.1, 1.3 Hz, 1H), 4.77 (d, ] = 6.2 Hz, 2H), 4.11 (d, ] = 8.9 Hz, 1H), 3.24 (t, J =
7.0 Hz, 4H), 2.52 — 2.43 (m, 1H), 2.14 — 2.00 (m, 3H), 1.92 (d, J = 11.2 Hz, 4H), 1.60 (s, 6H),
1.45 (dt, J=14.9, 7.5 Hz, 2H), 1.23 — 1.08 (m, 2H);
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o]
N —
)'\%N—/_
HN N

N

I O
.

N
N (I-8-2), H: 'HNMR (400 MHz, CDCl3) & 6 8.87 (s, 1H), 7.92 (d,

J=7.8 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.52 (d, ] =8.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H), 7.29

- 725 (m, 2H), 5.82 - 5.63 (m, 1H), 5.12 - 491 (m, 2H), 4.78(d, J = 6.2 Hz, 2H), 4.01 (s,
1H), 3.17 (s, 4H), 2.53 (s, 1H), 2.33 (s, 1H), 2.06 (d, J = 4.4 Hz, 2H), 1.89 (d,J = 11.6 Hz, 2H),
1.75 (d, J = 14.1 Hz, 2H), 1.59 (d, J = 17.2 Hz, 8H), 1.46 (t, ] = 13.1 Hz, 2H);

o
N —
o

Z N

: br

.

N (I-15-1), H 'H NMR (400 MHz, MeOD) A §8.84 (s, 1H), 8.04 (t, /=79
Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.60 (d, J = 8.6 Hz, 2H), 7.21 (d, J
= 8.6 Hz, 2H), 5.78 (ddt, J = 16.3, 10.3, 6.1 Hz, 1H), 5.12 — 5.05 (m, 3H), 4.98 (dd, J = 17.1,
1.3 Hz, 1H), 4.89 (d, J = 6.1 Hz, 2H), 4.84 (s, 2H), 3.68 (s, 2H), 2.97 — 2.86 (m, 1H), 2.66 (s,
6H), 2.60 — 2.50 (m, 1H), 2.15 (d, J = 8.6 Hz, 2H), 2.04 (d, J = 9.0 Hz, 2H), 1.66 — 1.54 (m,
4H);

LN (I-15-2), H "H NMR (400 MHz, MeOD) & & 8.83 (s, 1H), 8.04 (1, J=7.9
Hz, 1H), 7.92 (d, T = 8.0 Hz, 1H), 7.67 — 7.62 (m, 1H), 7.59 (d, J = 8.6 Hz, 2H), 7.29 (d, T=8.5
Hz, 2H), 5.76 (ddt, T = 16.3, 10.2, 6.1 Hz, 1 H), 5.10 — 5.02 (m, 3H), 4.96 (dd, J=17.1, 1.3 Hz,
1H),4.87 (d, T = 6.8 Hz, 2H), 482 (d, ] = 6.8 Hz, 2H), 2.73 (d, ] = 42 Hz, 1H), 229 (d, ] =
21.9 Hz, 7H), 2.04 — 1.90 (m, 4H), 1.66 (dd, J = 15.6, 6.1 Hz, 4H);
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0
N
@ C»Q
N
Q (I-36-1), H 'H NMR (400 MHz, CDCl3) A 5 8.88(d,]=2.6

Hz, 1H), 8.09 (dd, J = 15.0, 7.8 Hz, 1H), 7.99-7.83 (m, 2H), 7.54 (t, ] = 9.5 Hz, 2H), 7.39 (d, J
=8.7Hz, 1H), 7.21 (d, J = 8.5 Hz, 1H), 5.74 (dq, J = 10.5, 5.9 Hz, 1H), 5.12 (t, ] = 8.8 Hz, 3H),
4.99 (d,J=17.1 Hz, 1H), 4.80 (d, J = 6.3 Hz, 2H), 4.67 (d, J = 6.0 Hz, 2H), 3.39-3.24 (m, 4H),
2.60-2.34 (m, 3H), 2.14 (dt, J = 14.0, 6.8 Hz, 3H), 1.96 (d, J = 10.8 Hz, 4H), 1.55-1.37 (m,
2H), 1.27-1.12 (m, 2H);

o)
\ —
DR
HN” N7 N
N
@ @v@
~Ho
|
N
"V (1-36-2), 1 'H NMR (400 MHz, MeOD) 4 § 8.86 (s, 1H),

8.02 (dt, J = 24.0, 7.9 Hz, 3H), 7.64 (dd, J = 27.1, 8.1 Hz, 3H), 7.27 (1, J = 8.6 Hz, 2H), 7.01-
6.91 (m, 3H), 6.72-6.64 (m, 3H), 5.79 (ddd, J = 16.3, 11.2, 6.1 Hz, 1H), 5.10-5.05 (m, 2H),
485 (d, J = 6.8 Hz, 2H), 2.57 (d, J = 10.7 Hz, 1H), 2.48-2.28 (m, 3H), 2.23-2.06 (m, 3H),
1.98-1.71 (m, 6H), 1.58 (dd, J = 23.2, 12.9 Hz, 3H), 1.44 (ddd, J = 16.1, 13.2, 3.5 Hz, 2H),
1.19-1.00 (m, 2H);
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(o)
s
YW

HN- >N N

Z>N J ”\‘

G =
OH

Q)

NS (I-41-1), # 'H NMR (400 MHz, Chloroform-d) 4 § 9.00 (s,

1H), 8.30 (d, J = 8.6 Hz, 1H), 8.22 (d, J = 2.4 Hz, 1H), 7.96 (t, ] = 7.9 Hz, 1H), 7.73 (dd, J =
8.1, 0.8 Hz, 1H), 7.55 (dd, J = 8.7, 2.4 Hz, 1H), 7.44 (dd, J = 7.7, 0.8 Hz, 1H), 5.77 — 5.66 (m,
1H), 5.12 — 5.05 (m, 1H), 4.97 (dq, J = 17.0, 1.4 Hz, 1H), 4.76 (dt, ] = 6.3, 1.3 Hz, 2H), 2.70 (s,
1H), 2.56 (s, 6H), 2.23 (q, J = 9.5 Hz, 4H), 2.11 - 2.01 (m, 4H), 1.58 (t, J = 10.3 Hz, 6H);

o)
N~ -
WS~
HN"NZ N
N /N
N I )
OH

Q)

AN (I-41-2), H "H NMR (400 MHz, Chloroform-d) 4 §8.99 (s, 1H),

8.54 (s, 1H), 8.32 (d, J = 8.7 Hz, 1H), 8.26 (d, ] =2.4 Hz, 1H), 8.10 (t, ] = 7.7 Hz, 1H), 7.92 (s,
1H), 7.78 (dd, T = 8.1, 0.8 Hz, 1H), 7.47 — 7.41 (m, 1H), 5.79 — 5.71 (m, 1H), 5.08 (dq, J = 10.1,
1.2 Hz, 1H), 4.97 (dq, T =17.0, 1.3 Hz, 1H), 4.77 (dt, ] = 6.2, 1.4 Hz, 2H), 3.99 (s, 1H), 2.75 (d,
J=11.0 Hz, 1H), 2.52 (s, 6H), 2.32 — 2.18 (m, 1H), 2.09 (d, ] = 14.4 Hz, 4H), 1.31 (d, J =22.8
Hz, 4H) ;

Hopr, 7 BRI AN R

TR E:

0
N e
HN)l\/ij:le
9 C
N
L

—

OH

(I-8-1), H: 'HNMR (400 MHz, CDCl3) A5 1.23 — 1.08 [,
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Hor, 7SRRI A B AN E

EE
[o]
S
! = OH
TE N4 AR B E A 10.55min [N (I-1-1): Agilent 1260 =248

EAEA VB AK (0.1%FER), WaAH B: 4 g FEBFME: 15min; #:7: Waters A ]
Xselect, Spum, 4.6x250mm; BfJEEEM, 5% 3N B—50%7ishH B

[o}

N an
HN)I\N/ N'N
= OH
FE R A T IREE A2 10.78min [N (I-1-2): Agilent 1260 = 0%AH

EAEA VB AK (0.1%FER), WaAH B: 4 g FEBFME: 15min; #:7: Waters A ]
Xselect, Spum, 4.6x250mm; BfJEEEM, 5% 3N B—50%7ishH B

()
N _/=
O Oy
\

OH

S

N
fE IR A AR BEI [A] 25 11.01min E@Q (I-3-1): Agilent 1260

ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—50%ii 5140 B;

140



WO 2020/259703 PCT/CN2020/098611

()
N _/=
O Oy
; ~ bH

N
1E TR A AR BEI [A] 25 11.20min E@Q (I-3-2): Agilent 1260

ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—50%ii 5140 B;

o]
N™ —
joeta

HN” NT N

N
e

OH

Q)

t
{5 R RSN AR Y9 10.78min 1y (1-8-1): Agilent 1260 5%
TAH BB Bl AZK (0.1%FER), W B:4MEs AEMA]: 15mins HAY: Waters

v) Xselect, Spum, 4.6x250mm; 6 H R, 5% s B—50%IR 504H B
o]
N

N e
Bes
@\é

OH

()

N
(5 RSN TR Y9 11.00 min (1 < (1-8-2): Agilent 1260 ik
A TR WA AK (0.1%FIR), Wi B: 40E; AR 15min; A£28L: Waters
v) Xselect, Spum, 4.6x250mm; 6 H R, 5% s B—50%IR 504H B
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[o]

I N—/=
HN '

7E N R SR B4 7.02min EﬁQ (I-15-1): Agilent 1260 /= S0RUH {4
Ve WA AK (0.1%F L), sl B:4NE: FERTE: 15min; #E7AY: Waters 2]

Xselect, Spum, 4.6x250mm; BRJEEEM, 5% 3N B—95%ishHH B
[o]

N W
HN)l\/NI:‘f'N

S G

OH

N
\

TR & AR BRI A] Y 7.16min [N (I-15-2): Agilent 1260 /= 2B &
TEAL; WA AK (0.1% 5D, sl B:Z4E; FERFE): 15min; FE%Y: Waters AT
Xselect, Spum, 4.6x250mm; BRJEEEM, 5% 3N B—95%ishHH B

o)

N™™ -

™
HN” NT N
N

@7@0

HO

S

TE TR TR E B 7.14min 1 Q (I-36-1): Agilent 1260

EORAH BB WBIAH AK (0.1%F ), Jshtd B:4JE: AERTE: 15min; A2
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—95%ii 514H B;

)ﬁZ«f
%) s v

e

1E IR A T AR BB [R] 4 7.15min Q (I-36-2): Agilent 1260
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ERORA BAEA; WA AK (0.1%F ), shtl B:ZWE; FERE: 15min; F:AY.
Waters 23 7 Xselect, Sum, 4.6x250mm; BB BEHR, 5% 504 B—95%ii 514H B;

(@]
N -
Atf(-'*f
HN-~NZ N
Z N /N

5By

e

|
76 TR 40 TR B IR 9 6.17min (- NN (I-41-1): Agilent 1260 &
BOBRARETEAL s VAN A:7K (0.1% L), WaHH B: 2 HE: FHEBFME: 15min; #E%Y: Waters
/v Xselect, Sum, 4.6x250mm; BREH R, 5%IR 50 B—95%i5h4H B;

(@]
N -
Ajf«“f
HN"SNZ N
Z N /N

5By

Q)

E IR TR B A 6.28min E@/'I‘\ (I-41-2): Agilent 1260 &
ROBAH O TEAL s JRaAH A 7K (0.1%F R, JiahAH B: 4N AR E: 15min; A:8Y: Waters
A Xselect, Sum, 4.6x250mm; #6380, 5% B—95%islAH B;

Horpr, T RARIUR RN E

Ji% G
[o]
N —
0 o ¢ 7 Nl/I«N_/_
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N — N — N
AL~ A~ l/IKN_/_ |tf(,N_/_ HN” N
AN LN HNNT TN HNNT N /N
HN”NT TN HN"NT TN N N p
N N 7\ 7\ =
7\ 7\ = = OH
= - OH OH
OH OH
Y N N N
AN PLN N Q N Q N Q N
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NH,
Z "X
\I

A
II-1C

Hrp, XA CHIEN, AT XIBRIER 1~12 &2/ —TRTA
15, WBCRIEER 14 Bk iy anst I-1C s iite 59, HApiEE T, HoAwst 1C Br
INHIALAHD) .

NH,

A
1C

Horr, A #—A RV BURHY C3-Coo FifdE, R! 9-NR'PRM™ Bi-C(=0)R"S, Frikiy
R, RMHIRYS (5 BRI R 1~12 &b —Tifrik

l6. fIAMER 14 Pri’ g -1C st &4, HAREET, Hoyn ™ E—J
RHTR T — WA

% a:

OO, p O~
L e -
@OG A O O

-N
@ <:> <> H: 'H NMR (400 MHz, CDCl3) 4 § 7.08 — 6.96 (m, 2H),

2 N

6.70 — 6.60 (m, 2H), 3.57 (s, 2H), 3.22 (t, ] = 7.0 Hz, 4H), 2.38 (tt, J = 12.1, 3.2 Hz, 1H), 2.15
—1.95 (m, SH), 1.95 — 1.81 (m, 4H), 1.51 — 1.30 (m, 2H), 1.21 — 1.04 (m, 2H);

-N
@ <:> i> H: 'H NMR (400 MHz, MeOD) 4 & 7.10 — 6.97 (m,

2 N

2H), 6.74 — 6.63 (m, 2H), 4.22 — 4.08 (t, ] = 8.0 Hz,, 4H), 3.47 — 3.38 (m, 1H), 2.61 — 2.52 (m,
1H), 2.52 — 2.28 (m, 2H), 1.92 — 1.62 (m, 8H).
17. — Mt X 726 2 B AR E G R S s B 254 mT F T30 97 Rl /BT
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Bii. 5 WEE1 BlgA S 2R SR IE

FER I X N WIBCFIEE R 1~12 H 8 /D — TR R K 02 1T 77 1) it R i g
WaE . HZ% Erlaeszish. HEREm. K25 sz i s a9 4
FEPN B L 2R

18. — R Y, AR X A2
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International application No.

PCT/CN2020/098611

A. CLASSIFICATION OF SUBJECT MATTER

C07D 487/04(2006.01)i; A61K 31/519(2006.01)i; A61P 35/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C07D; A61K; A61P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
database: CNABS, VEN, CNTXT, WOTXT, EPTXT, USTXT, CNKI, F &, 7777, REGISTRY, CAPLUS: MtHEH[3, 4-d]

WEE, e, FERE, IRCE, IANE, INEE, MEIREEE, WEEL, +pyrazolo[3, 4-d]pyrimidin+, +pyridin+, +pyridyl+,
+hydroxypropan+, +cyclohexyl+, +cyclopentyl+, +cycloalkyl+, tyrosine kinase.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

STN Registry, 15 August 2012 (2012-08-15),

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX WO 2019165204 A1 NEWAVE PHARMACEUTICAL INC.) 29 August 2019 (2019-08-29) 1-24
pages 2-3, 7, 10-16, 25-29, 66-70
X CN 101432284 A (BANYU PHARMACEUTICAL CO., LTD.) 13 May 2009 (2009-05-13) 1-24
description pages 2-4, 30-63, 183-189
X "1780635-51-9" 14-16
STN Registry, 15 June 2015 (2015-06-15),
X "1700621-59-5" 14-16
STN Registry, 07 May 2015 (2015-05-07),
X "1935415-74-9" 14-15
STN Registry, 20 June 2016 (2016-06-20),
X "1780952-51-3" 14-15
STN Registry, 15 June 2015 (2015-06-15),
X "1391259-46-3" 14-15

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
04 September 2020 30 September 2020
Name and mailing address of the ISA/CN Authorized officer
China National Intellectual Property Administration (ISA/
CN)
No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088
China
Facsimile No. (86-10)62019451 Telephone No.
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X "1391234-19-7" 14-15
STN Registry, 15 August 2012 (2012-08-15),
X "1391201-09-4" 14-15
STN Registry, 15 August 2012 (2012-08-15),
X "1391021-25-2" 14-15
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STN Registry, 13 July 2006 (2006-07-13),
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STN Registry, 13 July 2006 (2006-07-13),
X "854446-70-1" 14-15
STN Registry, 11 July 2005 (2005-07-11),
X "854446-68-7" 14-15
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X "31352-37-1" 14-15
STN Registry, 16 November 1984 (1984-11-16),
X "62485-63-6" 14-15
STN Registry, 16 November 1984 (1984-11-16),
A CN 109810111 A (SHANGHAI PHARMACEUTICALS HOLDING CO., LTD.) 28 May 2019 1-24
(2019-05-28)
entire document
A WO 2018133829 A1 (NANJING MEDSHINE DISCOVERY INC.) 26 July 2018 1-24
(2018-07-26)
entire document
A WO 2017075629 A2 (THE REGENTS OF THE UNIVERSITY OF COLORADO, A BODY 1-24
CORPORATE) 04 May 2017 (2017-05-04)
entire document
A WO 2006074985 A1 (JANSSEN PHARMACEUTICA N.V.) 20 July 2006 (2006-07-20) 1-24
entire document
A WO 2019074979 Al (GIRAFPHARMA, LLC) 18 April 2019 (2019-04-18) 1-24
entire document
A WO 2018011569 Al (ALMAC DISCOVERY LIMITED) 18 January 2018 (2018-01-18) 1-24
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 25-26
because they relate to subject matter not required to be searched by this Authority, namely:

[1] Claim 25 is a method for treating and/or preventing a WEE1 kinase-related disease or cancer, and
claim 26 is a method for treating and/or preventing cancer. Claims 25-26 belong to subject matter
which does not require an international searching authority to perform a search, as defined by PCT
Rule 39.1.

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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