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2 4-MeC(CO)- 1 20
Ph-
3 4-Cl1-Ph- 2
4 4-CF;-Ph- 3
5 3-Cl-4-F-Ph- 4
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EEE
0
7 4-Me-Ph- 6 30
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3,4-(Cl);-Ph-
9 1-naphthyl 8
10 3,4,5-Me0);- |9
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1 GL/)E’ 10 0
12 3-thienyl 11
13 2-thienyl 12
14 3-MeO-Ph- 13
15 2-MeO-Ph- 14
16 4-EtO-Ph- 15
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Ex. No. Ary Note

Me E
17 Oi 16
N Me
18 4-Ph-Ph- 17
19 18
4-(Me),N-Ph-
S —

20 QL/}' Vol

21 4-MeQO-Ph-

22 4-HO-Ph- 20

e
0]

24 (3-F-4-Ph)-Ph |22
gooooad
oooooao

1) Rf=0.49 (CH,Cl./MeOH = 95/5). 'H NMR (CD;OD) & 8.47 (2H, d, ] = 8.4 Hz), 8.23

2)

3)

4)

5)

(1H, s), 8.09-8.34 (2H, dd, ] = 8.0, 8.4 Hz), 7.89-7.83 (2H, m), 7.73-7.59 (3H, m), 7.71
(1H, d, J = 8.4 Hz), 7.26-7.18 (1H, m), 2.63 (3H, s).

Rf = 0.50 (CH,Cly/MeOH, 95/5). 'H NMR (CD;OD) 5 8.41 (1H, s), 8.35-8.34 (2H, m),
8.20 (1H,d, J = 3.0 Hz), 8.09 (1H, s), 7.88-7.82 (1H, m), 7.70-7.57 (3H, m), 7.46-7.43
(1H, d, J =9 Hz), 7.35 (2H, d, ] = 9 Hz)

Rf = 0.53 (CH,Cl/MeOH, 95/5). 'H NMR (CD;0D) & 8.58 (2H, d, J = 8.4 Hz), 8.36

(1H, d, ] = 8.5 Hz), 8.22 (1H, d, ] = | Hz), 8.06 (1H, d, J = 1 Hz), 7.89-7.83 (3H, m), 7.71

(1H, d, ] = 8.4 Hz), 7.63-7.59 (3H, m)

Rf = 0.53 (CH,Cly/MeOH, 95/5). "H NMR (DMSO0) & 13.20 (1H, s), 10.05 (1H, s), 8.57
(1H, d, J = 10.0 Hz), 8.50 (1H, dd, ] = 11.0, 1.0 Hz), 8.46-8.31(2H, m), 8.17 (1H, d, J =
1.2 Hz). 8.10 (1H, s), 7.91-7.84 (2H, m), 7.77-7.74 (1H, m), 7.52(1H, dd, ] = 9.0, 9.2
Hz), 7.35 (1H, J = 8.4, 8.4 Hz)

Rf = 0.47 (CH2CI2/MeOH, 95/5). 'H NMR (CD;0D) & 8.24 (1H, d, J = 9 Hz), 8.20 (1H,
s), 8.07 (1H, s), 8.04-7.98 (1H, m), 7.88-7.79 (2H, m), 7.69-7.61 (3H, m). 7.18-7.16 (1H,
m), 6.86 (1H, d, J = 8.1 Hz), 6.16 (2H, )
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6) Rf=0.53 (CH,Cl/MeOH, 95/5). 'H NMR (CD;OD) & 8.25-8.22 (1H, m), 8.06 (1H, s),
7.85-7.80 (1H, m), 7.60-7.44 (4H, m), 7.24 (1H, d, J = 6.3 Hz), 7.16-7.12 (2H, m). 6.94
(1H, d, ] = 7.8 Hz), 6.66 (1H, d, ] = 8.1 Hz), 3.30 (3H, ).

7) Rf = 0.48 (Hexane/EtOAc, 50/50). 'H NMR (CD;OD) & 8.50 (1H, d, ] = 1.8 Hz), 8.36
(1H, d, J = 9 Hz), 8.25 (1H, d, J = 9.3 Hz), 8.19 (1H, d, J = 2.1 Hz), 8.07 (1H, s), 7.86-
7.78 (3H, m). 7.62-7.55 (3H, m)

8) Rf = 0.50 (CH,Cl/MeOH, 95/5). 'H NMR (DMSO) 8 9.99 (1H, s), 8.95 (1H, s), 8.56
(1H, d, ] = 8.4 Hz), 8.53 (1H, d, ] = 9.0 Hz), 8.35 (1H, d, ] = 1.5 Hz), 8.17 (1H, s). 8.00
(1H, d, J = 8.1 Hz), 7.95-7.82 (3H, m), 7.68-7.54 (SH, m)

9) Rf=0.51 (Hexane/EtOAc, 3/2). 'H NMR (CD;OD) & 8.33 (1H, s), 8.26 (1H, s), 8.18
(1H, s), 7.90-7.86 (2H, m), 7.68-7.45 (3H, m), 7.26-7.17 (1H, m), 6.87 (1H, s), 3.38 (6H,
s), 3.34 3H, s)

10) Rf = 0.46 (Hexane/EtOAc, 2/1). "H NMR (CD;OD) & 8.43 (1H, d, J = 9.8 Hz), 8.33-8.29
(1H, m), 8.14 (1H, s), 7.95 (1H, d, ] = 9.4 Hz), 7.89-7.86 (2H, m), 7.72-7.61 (4H, m),
7.55 (1H, d, J = 1.0 Hz), 7.43-7.39 (1H, m), 7.38-7.34 (1H, m).

11)Rf = 0.35 (Hexane/EtOAc, 2/1). 'H NMR (CD;OD) & 8.34 (1H, d, J = 8.4 Hz), 8.24-8.22
(2H, m), 8.09 (1H, s), 7.87-7.81 (4H, m), 7.60 (1H, d, J = 8.7 Hz), 7.57-7.53 (1H, m),
7.54 (1H, dd, J =3, 2 Hz)

12)Rf = 035 (Hexane/EtOAc, 2/1). "H NMR (CD;0D) & 8.38-8.34 (2H, m), 8.08 (1H, d, J =
1 Hz), 7.96 (1H, dd, ] = 1.2, 2.7 Hz), 7.84-7.80 (3H, m), 7.60-7.53.(3H, m), 7.14 (1H, dd,
J=3.9,5.1 Hz)

13) Rf = 0.49 (Hexane/EtOAc, 2/1). 'H NMR (CD;0D) & 8.60 (1H, d, J = 8.4 Hz), 8.16-8.15
(2H, m), 8.10 (1H, d, J = 7.5 Hz), 8.02 (1H, d, ] = 7.8 Hz), 7.87 (1H, t, ] = 7.8 Hz), 7.82-

7.75 (3H, m), 7.72 (1H, t,J = 9.0 Hz), 7.51 (1H, t, J = 7.8 Hz), 7.25 (1H,dd, ] =2.4, 7.2

Hz), 3.80 (3H, s)
14)Rf = 0.51 (Hexane/EtOAc, 2/1). 'H NMR (CD;OD) & 8.62 (1H, d, J = 8.8 Hz), 8.16-8.14
(2H, m), 8.09 (1H, dd, J = 1.2, 7.5 Hz), 8.32 (1H, d, J = 8.4 Hz), 7.87 (1H, t, ] = 7.8 Hz),
7.82-7.72 (5H, m), 7.51 (1H, t, J = 8.4 Hz), 7.24 (1H, dd, ] = 3.6, 4.8 Hz), 3.80 (3H, s)
15)Rf = 0.52 (CH,ClL,/MeOH, 95/5). '"H NMR (CD;0D) & 8.36 (1H, d, J = 7.5 Hz), 8.30
(1H, d,J = 6.9 Hz), 8.24 (1H, d, ] = 2.4 Hz), 8.09 (1H, s), 7.87-7.84 (3H, m), 7.63-7.55
(4H,m), 6.97 (1H, d, J = 9.0 Hz), 4.10 (2H, q, ] = 6.9 Hz), 1.41 (3H, t, ] =6.9 Hz)
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16)Rf = 0.43 (CH,Cly/MeOH, 95/5). 'H NMR (CD;0D) & 8.54 (1H, d, J = 8.4 Hz), 8.11
(1H,s), 8.07 (1H, t, J = 10.5 Hz), 8.01 (1H, d, J = 1.0 Hz), 77.88-7.82 (2H, m), 7.65-7.63
(2H, m), 2.57 (3H, S), 2.29 (3H, s)

17) Rf = 0.43 (Hexane/EtOAc,-2/1). 'H NMR (CD;OD) & 8.46 (2H, d, J = 9.6 Hz), 8.39 (1H,
dd, J = 8.6, 0.6 Hz), 8.26 (1H, dd, J = 2.1, 1.0 Hz), 8.10 (1H, d, J = 1.5 Hz), 7.91-7.83
(3H, m), 7.74-7.59 (6H, m), 7.44 (2H, dd, J = 6.9, 8.4 Hz), 7.35 (1H, d, ] =7.5 Hz)

18) Rf = 0.43 (Hexane/EtOAc, 2/1). 'H NMR (CD;0D) & 8.22 (1H, d, J = 8.2 Hz), 8.19-8.17
(2H, m), 8.09 (1H, d, J = 9.3 Hz), 7.88-7.81 (3H, m), 7.71-7.59 (3H, m), 6.80 (2H, d, J =
7.2 Hz), 3.06 (6H s5)

19) Rf = 0.42 (Hexane/EtOAc, 1/3). 'H NMR (DMSO) & 13.09 (1H, s), 10.00 (1H, s), 8.58
(1H, d, J = 8.1 Hz), 8.36 (1H, s), 8.18 (2H, s), 8.00-7.94 (2H, m), 7.87-7.82 (3H, m),
7.65-7.61 (2H, m), 7.39 (2H, t,J = 4.5 Hz)

20) Rf = 0.46 (CH,Cl/MeOH, 95/5). '"H NMR (DMSO) & 13.09 (1H, s), 10.21 (1H, s), 10.00
(1H, s), 8.58 (1H, d, J = 8.2 Hz), 8.24-8.16 (3H, m), 8.18 (1H, s), 7.91-7.78 (3H, m), 20
7.68-7.48 (2H, m), 7.86 (2H, d, ] = 7.8 Hz)

21)Rf = 0.50 (EtOAc/Hex, 1/1):. Retention time (HPLC): Rz = 5.73. 'H NMR (CD,0D): &
8.7 (d, J=8.1Hz, 1H), 8.3-8.4 (dd, 2H), 8.2 (d, J=1.8Hz, 1H), 8.0-8.2 (m, 4H), 7.8-7.9 (m,
2H), 7.7 (g, J=3.3Hz, 2H), 7.5-7.6 (m, 3H). HPLC/MS: (M+H)" m/z 428.5.

22) HPLC/MS: (M+H)" mv/z 432.2. RT (min) LC/MS: 2.77.'"H NMR (CD;),S0): § 7.46 (m,
3H); 7.63 (m, SH); 7.83 (dd, J = 1.9, 9.0 Hz, 1H); 7.87 (m, 2H); 8.13 (br s, 1H); 8.17 (dd,
J=1.6,12.5 Hz, 1H); 8.22 (d, ] = 1.9 Hz, 1H); 8.30 (dd, J = 1.6, 8.0 Hz, 1H); 8.58 (br d, J

10

=8.35Hz 1 H); 10.04 (s, tH); 13.13 (br s, 1H). 30
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RT (min) Mass Spec
R 20
(from LC-MS)| [electrospray]
4-Me 2.94 MH+ 3834
4-OMe 3.26 - MH+ 4013
3-OMe 2.4 MH+ 262.2
4-F 2.57 MH+ 386.4 %0
4-Br 2.05 MH+ 402.3
LC-MS system: Acetonitrile/Water /0.1%TFA
LC-MS Detector: UV and ELSD
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oooo
Intermed. R RT (min) Mass Spec
No. (from LC-MS)| [electrospray]
C2 4-CH; 4.08 MH+ 289.1
C3 4-OCH; 3.84 MH+ 305.2 10
C4 4-F 3.92 MH+ 293.2
C5 3-OCH; 3.77 MH+ 305.3
Cé6 4-Br 4.34 MH+ 353.1
LC-MS system: Acetonitrile/Water /0.1%TFA
20
LC-MS Detector: UV and ELSD
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HPLC
RT
Example _ Mass Spec
R" RH' (mln)
No [electrospray]
(from LC-
MS)

26 6-NO2 H 2.94 MH+ 3834

27 6-NO2 4-F 3.26 MH+ 401.3

28 6-Cl 4-CH; 2.57 MH+ 386.4

29 6-Cl | 4-OCH; | 205 MH+ 402.3

30 6-Cl 4-F 221 MH+ 390.4

31 6-Cl | 3-OCH; | 23 MH+ 402.4

32 6-Cl 4-Br 2.58 MH+ 450.2

LC-MS system: Acetonitrile/Water /0.1%TFA

LC-MS Detector: UV and ELSD
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i) ArC(O)Cl/ DMAP/ Pyr/ RT i) NaOH/ H,0,/ 85° iii) POCl4/ PCls/ 90-100°
iv) 5-Amincindazole/ THF/ H,O/KOAC/RT
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Example LC-MS | Mass
R" Ar,
No RT (min)| Spec
35 5-F | 4-fluorophenyl 2.67 374
36 5-F | 3-chlorophenyl 3.14 350
37 5-F | 4-bromophenyl 3.09 434
38 5-F | 3-methylphenyl | 2.56 370
39 5-F | 3-bromophenyl 3.18 434
40 5-F | 2-chlorophenyl 2.52 390
3-
41 5-F 2.52 386
methoxyphenyl
42 5-F | 2-quinoxalinyl 2.48 408
43 5-F I-naphthyl 2.48 406
44 5-F 2-naphthyl 2.96 406
45 5-F 4-pyridinyl 2.3 357
7- . -
46 2-quinoxalinyl 2.37 404
methyl

gpboooo

10

20

30

40

50



(49)

ogooooao
Example LC-MS Mass
R" Ar)
No RT (min)| Spec
7-
47 3-chlorophenyl 2.56 386
methyl
7-
48 4-fluorophenyl 2.30 370
methyl
7-
49 4-methylphenyl 2.41 366
methyl
7-
50 4-bromophenyl 2.59 430
methyl
7- 4-
51 230 382
methyl | methoxyphenyl
7-
52 2-methylphenyl 2.26 366
methyl
7-
53 3-methylphenyl 2.41 366
methyl
7-
54 3-fluorophenyl 2.48 370
methyl
7-
55 3-bromophenyl 2.70 430
methyl
7-
56 2-chlorophenyl 2.37 386
methyl
7- 3-
57 2.44 382
methyl [ methoxyphenyl
7-
58 2-furanyl 2.30 342
methyl
7-
59 1-naphthyl 244 382
methyl
7-
60 2-naphthyl 2.56 402
methyl
7— .
61 3-pyridiny! 222 353
methyl
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ogooooao
Example LC-MS | Mass
R" Ary
No RT (min)| Spec
7_ - -
62 4-pyndinyl 222 353
methyl
63 7-C1 | 3-chlorophenyl 3.36 406
64 7-Cl | 4-methylphenyl 2.56 386
65 7-Cl | 4-bromophenyl 333 450
66 7-Cl | 3-methylphenyl 2.67 386
67 7-Cl | 3-fluorophenyl 3.03 390
68 7-Cl | 3-bromophenyl 3.47 450
3-
69 . 7-Cl 2.74 402
methoxyphenyl
70 7-Cl 2-furanyl 241 362
1 7-Cl | 2-quinoxalinyl 2.59 423
72 7-Cl 1-naphthyl 2.63 422
73 7-Cl 2-naphthyl 3.07 422
74 7-Cl 3-pyridinyl 2.52 373
ogooooao
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H
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HN
HaCO \N/KAH
000000
0000
LC-MSRT
Ex. No Ar; Mass Spec
(min)
76 4-biphenyl 2.7 473
77 3-methoxyphenyl 2.48 427
78 4-vinylphenyl 2.52 423
79 4-ethoxyphenyl 2.56 - 441
80 1-benzofuran-yl 2.63 437

oooooo
gooooogooooocgooooogg

oooooao
ooooDao

H

N
@N AraNH, or R®NH,
HN

H
| a
H,CO \NJ\CI HyCO \NJ\ LAr(R?)

10

20

30

40

50



(53) JP 4329003 B2 2009.9.9

gdoooogad
gooooooaod
gooooooog0oooggoooooggooyooDoo ooy o oo oooao
godooDooooodoooooooodgoodd
gooogad
Ooodonoao
H
N
N
/
HN 10
H.CO
3 /N
s I
H,CO N7 N F
H
gooogod
oo oo oD oo oD oo oD oo ooDogao
g oo oo oo oD oD oD oo oo ogao
o000 oo oo oo oDoUooooao 20
0000000000000 000000o0O0o0o0fYo0o0oo0oooooooooooaon
oodonoao
oooogodd
o000y oo oo oUgoooao
godoooodooDoooooooDooooooogooodaonn
gooogad
godoonoao
H
N 30
N
y/
HN
H.CO
| a
< L ARRY
H4CO NTONT2
H

gbooooao



(54)

JP 4329003 B2 2009.9.9

gobooon
Ex. LC-MS
Ar;(R% Mass Spec
No RT (min)
2,4-
82 2.94 463
| difluorobenzyl
83 | 2-fluorobenzyl 2.92 445
84 | 4-bromophenyl 3.03 491
4-
85 | trifluoromethyl- 3.11 481
phenyl
4-
86 | mfluoromethyl- 3.00 495
benzyl
3-fluoro-5-
87 | trifluomethyl- 2.96 513
benzyl
88 | 3-fluorobenzyl 3.00 445
2,5-
89 2.94 463
difluorobenzyl
90 | 4-fluorobenzyl 2.92 445
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goboooo
Ex. . LC-MS
Ar; (R Mass Spec
No RT (min)
2,6-
91 2.96 463
difluorobenzyl
3,5-
92 2.98 513
fifluorobenzyl
93 | 3-bromophenyl 2.95 491
2,6-
94
difluorophenyl
2,5-
95 291 449
difluorophenyl
2,4-
9 2.90 449
difluorophenyl
2,3-
97 291 449
difluorophenyl
3,4-
98 2.99 449
difluorophenyl
3,5- -
99 ) ) 3.02 449
difluorophenyl
2,3,4-
100 | 295 467
trifluorophenyl
2,4,5-
101 2.95 467
trifluorophenyl
2,4,6-
102 . 2.89 467
trifluorophenyl
2,3,5-
103 ) 2.94 467
trifluorophenyl
104 | 4-bromophenyl 2.56 491
105 | 3-aminophenyl 1.98 333
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goboooo
Ex. . LC-MS
Ar; (R Mass Spec
No RT (min)
106 | 3-isonicotin- 2.19 458
amidophenyl
107 | 3-acetamido- 223 395
phenyl
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oooooao
TLC R,
Ex. Mass
-NH-A[‘Z
No Spec
(HPLC RT)
Cl
108 /@ 387 0.67
HN
109 /@\ 432 0.66
HN Br
110 HNQ 387 0.66
Cl-
111 /@\ 371 0.66
HN F '
112 HNQ 371 0.66
F
113 HN/@ 383 0.58
_0
114 HN/©\CI) 383 0.58
115 O\ 387 0.69
HN cl
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gooooad
TLC R,
Ex. Mass
-NH-A]‘;
No Spec
(HPLC RT)
Br
116 /©/ 432 0.69
HN
117 Q 421 0.71
HN CF,
(0]
118 O \O 445 0.65
HN
OCF,
119 /©/ 437 0.69
HN
120 Q\ 437 0.71
HN OCF;
F
121 /©/ 371 0.61
HN
122 /@ 0.62
HN ‘
NTY
123 K)‘@ 457 0.73
N
124 NG | AN 425 0.44
N~
N o
125 K/‘K@ 453 0.54
N
Y
126 ‘©\r 465 0.58
O
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Ex.
No

-NH-Ar 2

Mass
Spec

TLC R,

(HPLC RT)

[
(3]
|

5-(1H-1ndolyl) amino | 398

bt
[
> ]

4-phenoxyanilino | 451

ju—y
0]
=}

2-naphthylamino | 409
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gogoo
Ex.
R Analytical Data
No.
) Melting Point (°C): 295-298
131 4-pyridyl-NH-
TLC Rf=0.09 (90/10, CH,Cly/MeOH)
Melting Point (°C): 210-213
132 4-MeO-PhNH-
- ; TLC Rf=0.09 (96/10, CH,Cl/MeOH)
Melting Point (°C): 215-217
133 cyc-HexNH-
TLC Rf=0.76 (90/10, CH,Cl/MeORH)
Melting Point (°C): 237-239
134 cyc-PentNH-
- TLC Rf=0.76 (90/10, CH,Cl,/MeOH)
) Melting Point (°C): 297-300
135 2-pyridyl-NH-
- TLC Rf=0.14 (90/10, CH>Cl,/MeOH)
o Melting Point (°C): 249-252
136 3-quinolinyl-NH-
TLC Rf=0.19 (90/10, CH,Cl,/MeOH)
Melting Point (°C): 283-286
137 MeNH-
- TLC Rf=0.07 (90/10, CH,Cl,/MeOH)
138 morpholin-1-yl-
- TLC Rf=0.27 (90/10, CH,Cl,/MeQOH)
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