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1H NMR (400MHz, CDCl3): & = 7.80 (d, J = 0.4 Hz, 1H), 7.70-7.64 (m, 1H), 7.
37 (d, J = 4.8 Hz, 0.3H), 7.35 (d, J = 4.8 Hz, 0.7H), 4.44 (t, J = 4.4 Hz, 0.7H)
4.30-4.25 (m, 2H), 4.23-4.14 (m, 1H), 4.00 (dd, J = 3.2, 12.0 Hz, 1H), 3.79 (t
J=11.2 Hz, 0.4H), 3.42-3.19 (m, 1H), 2.47-2.37 (m, 0.8H), 2.29-2.06 (m, 3H
), 1.91-1.77 (m, 0.4H), 1.35-1.31 (m, 3H).
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1H NMR (400MHz, CDCl3): & = 7.47 (t, J = 8.4 Hz, 1H), 7.42-7.36 (m, 2H), 7.
19 (t, J = 8.4 Hz, 1H), 7.05 (d, J = 8.0 Hz, 2H), 6.78 (dd, J = 10.0, 2.8 Hz, 1H
), 6.71 (dd, J
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.22 (t,J =7.6 Hz, 1H), 7.09 (d, J = 7.6 Hz, 2H), 6.78-6.68 (m, 2H).
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7.63 (d, J = 5.2 Hz, 1H), 7.54-7.36 (m, 3H), 7.
8.8, 0.8 Hz, 2H), 7.02 (d, J = 4.8 Hz, 1H), 6.98

-6.82 (m, 2H), 4.23-4.07 (m, 1H), 3.75 (t, J = 11.2 Hz, 1H), 3.62-3.51 (m, 3H)
, 3.46-3.36 (m, 1H), 2.25-2.15 (m, 1H), 2.13-1.96 (m, 1H), 1.79 (d, J = 13.6
Hz, 1H), 1.66-1.49 (m, 1H).

19FNMR (CD30D) & =-112.240
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1H NMR (400MHz, CD30D) 8 =7.65 (d, J = 5.2 Hz, 1H), 7.52-7.37 (m, 3H), 7.
29-7.21 (m, 1H), 7.20-7.11 (m, 2H), 7.04 (d, J = 4.8 Hz, 1H), 6.99-6.84 (m, 2
H), 4.24-4.13 (m, 1H), 3.77 (t, J = 11.2 Hz, 1H), 3.62-3.51 (m, 3H), 3.48-3.77
(m, 1H), 2.31-2.17 (m, 1H), 2.15-2.01 (m, 1H), 1.91-1.74 (m, 1H), 1.69-1.51

(m, 1H).

19F NMR (400MHz, CD30D) 3 = -112.258.
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LC-MS LC-MS {505 HPLC HPLC {55554
{£&% No.
ik (tr. 43) & (tr, 53)

1 A 2.092 A 3.01
2 A 2.037 A 3.03
3 A 2.030 A 3.02
4 A 2.125 A 3.16
5 A 2107 A 3.16
6 A 2.142 A 3.17
7 A 2137 A 3.17
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1 ES e

H NMR (400MHz, CD-0D): = 7.64-7.57 (m, 3H), 7.45-7.38

(m, 2H), 7.20-7.07 (m, 5H), 7.02 (d, /= 5.2 Hz, 1H), 4.18-4.11

(m, 1H),3.77 (t,J= 11.2 Hz, 1H), 3.61-351 (m, 3H), 3.45-3.37

(m, 1H), 2.25-2.16 (m, 1H), 2.13-2.00 (m, 1H), 1.84-1.74 (m,
1H), 1.67-1.51 (m, 1H).

6.119

H NMR (400MHz, CD:0D) 6 =7.63 (d, J = 5.2 Hz, 1H), 7.54-
7.36 (m, 3H), 7.27-7.18 (m, 1H), 7.14 (dd, /=88, 0.8 Hz, 2H),
7.02 (d,J=4.8 Hz, 1H), 6.98-6.82 (m, 2H), 4.23-4.07 {m, 1H),
375 (t, /=112 Hz, 1H), 3.62-3.51 (m, 3H), 3.46-3.36 (m, 1H),
2.25-2.15 (m, 1H), 2.13-1.96 (m, 1H), 1.79 (d, J= 13.6 Hz, 1H),
1.66-1.49 (m, 1H).

7.344

'H NMR (400MHz, CD:0D) 6 =7.65 (d, J = 5.2 Hz, 1H), 7.52-
7.37 (m, 3H), 7.29-7.21 (m, 1H), 7.20-7.11 (m, 2H), 7.04 (d, J=
4.8 Hz, 1H), 6.99-6.84 (m, 2H), 4.24-4.13 (m, 1H), 3.77 (t, /=
11.2 Hz, 1H), 3.62-3.51 (m, 3H), 3.48-3.77 (m, 1H), 2.31-2.17
(m, 1H), 2.15-2.01 (m, 1H), 1.91-1.74 (m, 1H), 1.69-1.51 (m,
1H).

5.622

IHNMR (400MHz, CDOD) 6 =7.66 (d, /= 5.2 Hz, 1H), 7.47-
7.39 (m, 2H), 7.30-7.17 (m, 2H), 7.16-7.09 (m, 2H), 7.06 (d, J =
5.2 Hz, 1H), 7.00-6.91 (m, 1H), 4.27-4.04 (m, 1H), 3.75 (t, J =
11.2 Hz, 1H), 3.62-3.49 (m, 3H), 3.48-3.36 (m, 1H), 2.28-2.17
(m, 1H), 2.14-1.98 (m, 1H), 1.86-1.74 {m, 1H), 1.69-1.49 (m,
1H).

ENIMR (400MHz, CDs0D) § =-137.837, -156.987.

6.448

IHNMR (400MHz, CD;0D) 6 = 7.66 (d, J = 5.2 Hz, 1H), 7.47-
7.36 (m, 2H), 7.30-7.16 (m, 2H), 7.13 (d, J=8.0 Hz, 2H), 7.06
(d,/=5.2 Hz, 1H), 7.01-6.88 (m, 1H), 4.25-4.07 (m, 1H), 3.75 (t,
J=11.2 Hz, 1H), 3.62-3.51 (m, 3H), 3.47-3.39 (m, 1H), 2.32-
2.15(m; 1H), 2.13-1.98 (m, 1H), 1.84-1.74 (m, 1H), 1.70-1.47
(m, 1H).

FNIMR (400MHz, CD;0D) § =-137.784, -156.934.
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Ooooooao
&t | arsrcik SFC {RIR HNMR
No. (tee 5
6 A 1.906 'HNMR (400MHz, CD:0D) 6 = 7.66-7.57 (m, 3H), 7.26-7.08
(m, 4H), 7.05-6.98 (m, 2H), 4.20-4.07 (m, 1H),3.77 (t, /= 11.2
Hz, 1H), 3.62-3.51 (m, 3H), 3.46-3.36 (m, 1H), 2.25-2.15 (m,
1H), 2.12-2.00 (m, 1H), 1.80 (br d, J = 13.6 Hz, 1H), 1.66-1.51
(m, 1H).
SENMR (400MHz, CD-0D) & =-138.700, -157.737.
7 A 2217 'HNMR (400MHz, CDs0D) 6 = 7.70-7.57 (m, 3H), 7.26-7.08
(m, 4H), 7.05-6.98 (m, 2H), 4.20-4.07 (m, 1H),3.77 (t, /= 11.2
Hz, 1H), 3.62-3.51 (m, 3H), 3.46-3.36 (m, 1H), 2.25-2.15 (m,
1H), 2.12-2.00 (m, 1H), 1.80 (br d, J = 13.8 Hz, 1H), 1.66-1.51
(m, 1H).
“ENMR (400MHz, CD:0D) & =-138.655, -157.692.
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1H NMR (400MHz, CD30D): & = 7.74 (s, 0.3H), 7.72 (s, 0.5H), 4.37 (t, J = 4.8
Hz, 0.7H), 4.29-4.16 (m, 3H), 4.12 (dd, J = 11.6, 2.0 Hz, 0.3H), 3.92 (dd, J =

11.6, 4.0 Hz, 0.7H), 3.70 (t, J = 11.2 Hz, 0.4H), 3.57-3.45 (m, 1H), 2.35-1.92
(m, 4H), , 1.33-1.27 (m, 3H).
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1H NMR (400MHz, CD30D): & = 7.81 (s, 0.3H), 7.79 (s, 0.6H), 4.36 (t, J = 5.2
Hz, 0.6H), 4.29-4.19 (m, 3H), 4.12 (dd, J = 11.6, 2.0 Hz, 0.3H), 3.93 (dd, J =
11.6, 4.0 Hz, 0.7H), 3.71 (t, J = 11.2 Hz, 0.3H), 3.63-3.48 (m, 1H), 2.35-2.20
(m, 1H), 2.17-1.94 (m, 2.7H), 1.79-1.68 (m, 0.3H), 1.34-1.26 (m, 3H).
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1H NMR (400MHz, 0000 0O-dg): 8 = 7.80 (s, 0.3H), 7.78 (s, 0.6H), 4.47 (dt,

J=10.0, 2.0 Hz, 0.6H), 4.20-4.13 (m, 0.3H), 3.84 (dd, J

11.6, 3.2 Hz, 0.6H

), 3.64 (t, J = 10.8 Hz, 0.4H), 3.60-3.38 (m, 4H), 2.45-2.36 (m, 0.6H), 2.22-2.
13 (m, 0.3H), 2.09-1.96 (m, 1H), 1.93-1.73 (m, 1H), 1.62-1.45 (m, 1H).
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1H NMR (400MHz, CD30D): & = 7.84 (s, 1H), 7.54 (t, J = 8.4 Hz, 1H), 7.47-7.
41 (m, 2H), 7.26-7.20 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J = 8.0, 2.0 Hz, 1
H), 6.88 (dd, J = 10.8, 2.4 Hz, 1H), 4.56-4.51 (m, 1H), 3.89 (dd, J = 11.6, 3.6
Hz, 1H), 3.65-3.48 (m, 4H), 2.51-2.42 (m, 1H), 2.12-2.02 (m, 1H), 1.99-1.85
(m, 1H), 1.64-1.55 (m, 1H).
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1H NMR (400MHz, CD30D): & = 7.84 (s, 1H), 7.53 (t, J = 8.4 Hz, 1H), 7.47-7.
41 (m, 2H), 7.25-7.19 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J = 8.4, 2.0 Hz, 1
H), 6.87 (dd, J = 11.2, 2.4 Hz, 1H), 4.56-4.50 (m, 1H), 3.88 (dd, J = 12.0, 3.6
Hz, 1H), 3.65-3.48 (m, 4H), 2.50-2.41 (m, 1H), 2.12-2.02 (m, 1H), 1.97-1.86
(m, 1H), 1.64-1.55 (m, 1H).

oo oooooodg
Oo0ooooooogdg
OO0 ooooooogd
OooooooooogooOodg
Ooooooooogogodg

gboobopgbObOOobODbOobobOobboobobooonn

ugboooobooboooobooobodo oobo bouox4oobodo oobooobpweO
goooooboobpg ODOODOO0ODOOO0ODOO0OO0ODODOO0ODO0OO0 ODObOOoOobOoobooboobo
ubobooobooboooboooobooobooboobooobooobooobooboooboaa
oooooooooobboobo oooooooobooboobooao
goboooobooooooan
ooooobopOOO0OU0oOooooboobobobObOOoOOO0o0oOooooooboboboDbOobobon
0000000000000 0000000000 000 ooobfYooooooooo
Do0oOoOoooooDoDooooooooofo
goboobobgpgbOoObOObOOoObODOO0ObOO0ObODbODOobODOOoDbOOOobOOoboODobbOobOoOonb
000000 000000 00 00 Doofoooo0 owOO0OO0O

1H NMR (400MHz, CD30D): & = 7.86 (s, 1H), 7.50 (t, J = 8.4 Hz, 1H), 7.47-7.
41 (m, 2H), 7.26-7.20 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J = 8.4, 2.4 Hz, 1
H), 6.88 (dd, J = 10.8, 2.4 Hz, 1H), 4.24-4.18 (m, 1H), 3.75 (t, J = 11.2 Hz, 1
H), 3.68-3.48 (m, 4H), 2.27-2.19 (m, 1H), 2.16-2.04 (m, 1H), 1.84-1.76 (m, 1
H), 1.59-1.47 (m, 1H).
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1H NMR (400MHz, CD30D): & = 7.86 (s, 1H), 7.50 (t, J = 8.4 Hz, 1H), 7.47-7.
41 (m, 2H), 7.26-7.21 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J = 8.4, 2.4 Hz, 1
H), 6.88 (dd, J = 10.8, 2.4 Hz, 1H), 4.24-4.18 (m, 1H), 3.75 (t, J = 10.8 Hz, 1
H), 3.68-3.47 (m, 4H), 2.26-2.18 (m, 1H), 2.16-2.04 (m, 1H), 1.84-1.76 (m, 1

H), 1.59-1.47 (m, 1H).
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LC-Ms LC-MS {5 HPLC HPLC {505
1t=4¢]N0. . .
;i (tR\ﬁ) ;i (tR\ﬁ)

8 A 2.356 B 3.00

9 A 2.340 B 299

10 A 2.410 B 298

11 A 2.365 B 3.05

12 A 2.585 B 311

13 A 2.588 B 2.1

14 A 2514 B 3.13

15 A 2.509 B 3.14
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*H NMR (400MHz, CDs0D): § = 7.84 (s, 1H), 7.54 (t, /= 8.4 Hz, 1H),
7.47-7.41 (m, 2H), 7.26-7.20 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, / =
8.0,2.0 Hz, 1H), 6.88 (dd, /= 10.8, 2.4 Hz, 1H), 4.56-4.51 (m, 1H), 3.89
(dd,J=11.6,3.6 Hz, 1H), 3.65-3.48 (m, 4H), 2.51-2.42 (m, 1H), 2.12-
2.02 (m, 1H), 1.99-1.85 (m, 1H), 1.64-1.55 (m, 1H).

4.161

"HNMR (400MHz, CD:0D): § = 7.84 (s, 1H), 7.53 (t, J=8.4 Hz, 1H),
747741 (m, 2H), 7.25-7.19 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J =
8.4,2.0Hz, 1H),6.87 (dd,/=11.2, 2.4 Hz, 1H), 456-4.50 (m, 1H), 3.88
(dd,/=12.0,3.6 Hz, 1H), 3.65-3.48 (m, 4H), 2.50-2.41 (m, 1H), 2.12-
2.02 (m, 1H), 1.97-1.86 (m, 1H), 1.64-1.55 (m, 1H).

10 B

4405

*HNMR (400MHz, CD;0D): § = 7.86 (s, 1H), 7.50 (t, /= 8.4 Hz, 1H),
7.47-7.41 (m, 2H), 7.26-7.20 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J =
8.4,2.4 Hz, 1H), 6.88 (dd, /= 10.8, 2.4 Hz, 1H), 4.24-4.18 (m, 1H), 3.75
(t,/=11.2 Hz, 1H), 3.68-3.48 (m, 4H), 2.27-2.19 (m, 1H), 2.16-2.04 (m,
1H), 1.84-1.76 (m, 1H), 1.59-1.47 (m, 1H).

11 B

5.802

*HNMR (400MHz, CD;0D). § = 7,86 (s, 1H), 7.50 (t, /= 8.4 Hz, 1H),
7.47-7.41 (m, 2H), 7.26-7.21 (m, 1H), 7.17-7.12 (m, 2H), 6.94 (dd, J =
8.4,2.4 Hz, 1H), 6.88 (dd, /= 10.8, 2.4 Hz, 1H), 4.24-4.18 (m, 1H), 3.75
(t,J=10.8 Hz, 1H), 3.68-3.47 (m, 4H), 2.26-2.18 (m, 1H), 2.16-2.04 (m,
1H), 1.84-1.76 (m, 1H), 1.59-1.47 (m, 1H).

12 G

1.705

'HNMR (400MHz, CD30D): 6 = 7.87 (s, 1H), 7.42-7.39 (m, 2H), 7.29-
7.25 (m, 1H), 7.20-7.16 (m, 1H), 7.12 (d, ] = 8.0 Hz, 2H), 6.98-6.93 (m),
1H),4.23-4.20 (m, 1H), 3.74 (t, ) = 11.2 Hz, 1H), 3.66-3.53 (m, 4H),
2.24-2.21 (m, 1H), 2.14-2.03 (m, 1H), 1.81-1.77 (m, 1H), 1.57-1.48 (m,
1H).

“FNMR (400MHz, A% / —)L-d4): 6=-138.812,-156.777.
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oooo0on
&t | SHTsFCik | SFC RIS NMR
No. (tas 9
13 C 3338 *H NIVIR (400MHz, CDsOD): & = 7.88 (s, 1H), 7.43-7.39 (m, 2H), 7.30-
7.25(m, 1H), 7.20-7.17 (m, 1H), 7.12 (d, /= 8.0 Hz, 2H), 6.98-6.93 (m,
1H), 4.23-4.20 (m, 1H), 3.74 (t, /= 11.2 Hz, 1H), 3.67-3.60 (m, 1H),
3.57-3.51 (m, 3H), 2.24-2.21 (m, 1H), 2.15-2.04 (m, 1H), 1.81-1.78 (m,
1H), 1.60-1.47 (m, 1H).
5E NMIR (400MHz, CD;0D): & =-138.887, -156.792.
14 i 3.349 H NMR (400MHz, CD;0D): 6= 7.86 (s, 1H), 7.64 (d, /= 8.8 Hz, 2H),
7.22-7.10 (m, 4H), 7.03-6.99 (m, 1H), 4.21-4.18 (dd, J=10.8, 2.0 Hz,
1H), 3.76(t,J=11.2 Hz, 1H), 3.67-3.59 (m, 1H), 3.58-3.52 (m, 3H),
2.22-2.06 (m, 2H), 1.81-1.78 (m, 1H), 1.57-1.47 (m, 1H).
9F NMR (400MHz, CD;0D): & =-138.647,-157.775.
15 C 5.687 H NMR (400MHz, CD-0D): 6 =7.86 (s, 1H), 7.64 (d, /= 8.8 Hz, 2H),
7.22-7.10 (m, 4H), 7.03-6.99 (m, 1H), 4.21-4.18 (dd, /= 10.8, 2.0 Hz,
1H), 3.76(t,J=11.2 Hz, 1H), 3.67-3.59 (m, 1H), 3.58-3.52 (m, 3H),
2.22-2.06 (m, 2H), 1.81-1.78 (m, 1H), 1.57-1.47 (m, 1H).
19 NMR (400MHz, CD;0D): §=-138.722,-157.952.
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oooo
1E&%No. BTK WT ICso (nM) BTK C481S ICso (nM)
A4 TNF=T 0.22 9.26

1 1.16 1.06

2 0.60 0.66

3 6.29 6.59

4 0.49 061

5 492 5.42

& 0.62 0.42

7 1.59 153

8 345 2.80

9 864 6.42

10 0.90 0.95

11 451 5.03

12 027 0.27

13 3.29 381

14 0.70 0.86

15 6.72 6.11
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{E&%Mo. p-BTK ICso (nM) BATHE L)U%)
A4 INF=T 30 100
1 189 979
2 29.1 984
3 784 96.2
4 30.7 974
5 48.7 95.8
6 26.2 98.8
7 1375 979
8 421 100.9
9 1235 107.7
10 29.0 98.5
11 34.7 993
12 232 97.0
14 243 98.0
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oooo
&% INo. HEK293 WT ICs; (nM) HEK293 C4815 ICso (nM)
ATNF=T 181 7704
2 273 706
4 18.8 84.2
6 334 75.4
10 60.0 170.0
12 17.6 46.8
14 16.0 363
0oooooao
00000DO0DoDO0DoOooao
0000000000000 00000000000000000000000000a0
0000000000000 0D00D00D0000000000000000O0gD0O000
000000000000 000000000000000000000000000a0
0000000p00000000000D00D00O00000000000000000
0000000000000 0000000 0000000000000 00 000
00000000 0OO00O000D00D0p000000000000000000000
0000000000000 000DO0D0D0D0O00O00D0DO0DO0DO0DOoODOoOoGoOan
0000000000000 00000000000000000000000000a0
000000000000 0000D00D0D000O000000D0D0O00DO0DOooDOoOoGoOan
0000000000000 00000000000000000000000000a0
oo
0oooooao
ooooo
{E&¥MNo. iEREICS0 (nM)
ATNF=T 19
1 242
2 22.7
3 106.4
4 16.2
5 102.0
& 274
7 219.1
8 77.0
9 160.5
10 322
11 709
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fa&% = 100% - %

EUR% = (500 x  EEmwrcwo +300x BEEwercno ) /(300 x BEwLo
2 ) x 100
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LogK = Log[ i J
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2+ kHep Clint DMSO = FHep Clint
E FMicClint hPPB
{E&¥mo. logD (HL/%3/100%6 TaRRtE (UL/43/10%6
(UL/43/mg) (fu%)
) (UM) i)
1 3.14 449 124 9.8 513 289
2 301 12.7 6.1 10.6 15.1 46
3 2.88 237 8.8 119 341 129
4 3.10 7.44 7.2 8.8 63.1 5.6
5 2.89 13.0 9.0 9.0 619 90
6 3.28 8.8 8.2 75 439 21,
7 3.19 133 49 73 458 33
8 3.10 413 485 9.3 210 6.1
9 3.00 343 272 5.8 203 59
10 307 7.0 17.1 8.1 205 1.7
11 3.09 93 117 89 <16 36
12 3.18 <3 46.8 74 45.7 20
13 321 <3 214 84 113 59
14 3.29 <3 9.48 49 480 25
15 298 <3 7.9 6.4 84.0 21
= 398 19.3 254.9 257 <16 1236
o4 1
=i
f =
NHz ==
N)\f\N B
\N‘NX/
/
@
o
W02009143051
=ifepie72
oooooao
ooDooooo
416 1408 1193 2.89 <16 929

)

NH,

NZ =
/N

K\/Nb
iz“OH

W02009143051
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oooooaod

10

20

30

40

50



(67) JP 7649311 B2 2025.3.19

Ooo0o0ooooDoooooDooooooao

gooodobooboooboUooboboooobooDoUoboUobuUoboUobooooobog
Oo0o0o0bOOoo0DoOO0ooODoobOOobDoo0obOOooDooooooOooDoooboooooaa
00000000 U0ppopooooo000UO0O0pgpoooobU0U0O0pgpooooon 0O
Oo0o00bOO0D0DOo00O00OppppnpnOO0O0O0OO0DDODODOOO0ODODOODOOODOODOOg
noooUO0O0O0OpppopopopopU00D00O0OO0O0DO0ODODOOO0ODDODOODOODOODODOOO
goooboobooobgoobobooobooDbooboUobo oobooboboog
000000 bUbduoo0U0UUppopoooooonoood0U00pgpooooooo Ul 0o
bbobuobdb0b000OppooooooooU0U0poooooo*Upooooooodd

OooooogoQgdg
Oooooooao
Ooooooggdg

O

ooooooooUO00O00OppopoooooU0U0ppopooolUpgoooooood
gooooaog

goooo
{EE&¥INo. | S5 b fu, br(%)/fu, pl(%) Kp, brain Kp, uu brain Kp, uu CSF
2 3.3/3.8 135 1.19 0.86
10 2.2/37 0.38 0.23 0.56
14 1.5/2.0 032 0.23 0.59
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