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(1#, d4d, J= 2.3, 8.6 Hz), 7.65 (1H, d, J= 8.6 Hz), 6.25

(11, D, J= 3.1 Hz), 5.98 (1H, d, J= 3.1 Hz), 5.85 (lH,

ad, J= 4.6, 8.6 Hz), 5.27 (2H, s), 3.31 (3H, s), 3.18

(1H, dd, J= 8.6, 16.4 Hz), 2.69 (1H, dd, J= 4.6 17.2Hz).
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y NMR (400 MHz, DMSO) 5 7.70 (d, J = 2.3 Hz, 1H),

7.60 (d, J = 1.6 Hz, 1H), 7.39 (dd, J = 8.6, 2.3 Hz, 1H),

6.86 (d, J = 8.6 Hz, 1H), 6.40 (dd, J = 3.1, 1.6 Hz, 1H),

§.33 (d, J = 3.1 Hz, 1H), 4.46 (s, 2H), 2.37 (s, 3H).
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M NMR (400 MHz, CDsCN) & 8.60 (s, 1H),

8.21 (4, J = 9.4 Hz, 1H), 7.74 (&, J = 8.6 Hz, 1H), 7.48
(s, 1H), 6.46-6.41 (m, 2H), 6.02 (t, J = 7.0 Hz, 1H),
5.38 (s, 2H), 3.35 {(dd, J = 17.2, 7.8 Hz, 1H), 3.12 (s,
3g), 2.80 (dd, J = 17.2, 5.5 Hz, 1 H).

oo0oo00O0O0O00o0O0,,0,,0,0,0000000000000000000
0000000000

0o0oo00 20
0000000000000 000000D000000000000000000
ooo0o0o

0

oo
Q
OH
OH
Q,
N s}
@ )=o
Q=g N O 30

0000000000000 D0O0D0O0O00O00DOO0D0O0O0D0O0D0DOO0D0OO0OoOonOoaO
0000000000000 O00D000000O0O0D00OO0DoO0ODOoOOnaO

ooooo

ooo

7 NMR (400 MHz, DMSO-ds) & 7.83 (s, 1H), 7.41 (4, J = 9.4

Hez, 1H), 7.16 (4, J = 7.8 Hz, 2H), 6.96 (d, J = 8.6 Hz,

1H), 6.83 (¢, J = 7.8 Hz, 1H), 6.77 (t, J = 7.3 Hz, 2H), 40
6.60 (g, 1y, 5.57 (d, J= 3.2 Hz, 1H), 5.52 (app s, 1H},

5.24 (t, J= 7.4 Hz, 1H), 4.57 (s, 2H), 2.56 (dd, J =

18.0, 7.8 Hz, 1H), 2.03 (dd, J = 16.4, 6.3 Hz, 1 H}.
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M NMR (400 MHz, CDsCN) & 9.13 (s, 1H), 8.27 {(d, J = 1.6
Hz, 1H), 8.12 (4, J = 8.6 Hz, 1H), 7.98 (4, J = 7.0 Hz,
1E), 7.6% (app t, J = 7.4 Hz, 1H}, 7.57 {app t, J = 7.4
Hz, AH), 7.48 (d, J = 2.3 Hz, 1H), 6.52 (d, J = 3.1 Hz,
1H), 6.41 (app t, J = 2.6 Hz, 1H), 6.04 (d&d, J = 8.2, 5.1
Hz, 1H), 5.33 (d, J = 2.3 HEz, 2H), 3.34 {&d, J = 16.8,
8.2 Hz, 1H), 2.78 (dd, J = 16.4, 5.5 Hz, 1 H).
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' NMMR (400 MHz, CD;CN) & 8.58 (s, 1H), 7.98 (4, J = 8.6
Hz, 1H), 7.83 (d, J = 8.6 Hz, 2H), 7.64 (app t, J = 7.0
Hz, 1H), 7.53 {app t, J = 7.8 Hz, 2H), 7.48 (s, 1H), 7.30
(¢, 1H), 7.01 (4, J = 8.6 Hz, 1H), 6.45-6.43 (m, 1H),
6§.38 (4, J = 3.1 Hz, 1H), 5.98 {(&d, J = 7.8, 5.5 Hz, 1H),
5.23 (4, J = 3.9 Hz, 2H), 3.29 (d4, J = 16.4, 7.8 Hz,
1H), 2.73 (48, J = 17.2, 5.5 Hz, 1 H).
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3 NMR (400 MHz, CDsCN) & 7.61 (d, J = 3.1 Hz, 1H), 7.48-

7.43 {m, 2H), 7.35 (dd4, J = 8.6, 3.1 Hz, 1H), 6.40-6.35

(m, 2H), 6.12-6.01 (m, 2H), 5.45-5.27 (m, 4H), 4.64 (4, J

= 4.7 Hz, 2H), 3.32 (dd, J = 16.4, 7.8 Hz, 1H), 2.78 {44,

J = 16.4, 5.5 Hz, 1H).
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4y NMR (400 MHz, CD:CN) & 8.59 (4, J = 2.3 Hz, 1H), 8.18
(ad, J = 9.4, 2.3 Hz, 1H}, 7.97 (d, J = 8.6 Hz, 2H), 7.69
(d, o = 8.6 Hz, 2H), 7.60 {d, J = 8.6 Hz, 2H), 7.43 (s,
1H), 6.40-6.37 {m, 2H), 6.00 (a4, J = 7.8, 5.5 Hz, 1H),
5.32 {4, J = 3.1 Hz, 2H), 3.31 (d&d, J = 17.2, 7.8 Hz,
1), 2.77 (ad, J = 17.2, 5.5 Hz, 1H).

10

20

30

40

50



I I o B |
Ooo0Ooo

O 0Oooo

I Ry |
O Oo0oo
O Oooo

O

(28) JP 4619795 B2 2011.1.26

ooooooooao

od
O

OooOoogoo
Iy [y

oboobooooboobobobobooobooboboo
uo

O

1 NMR (400 MHz, DMSO-ds) & 7.87 {s, 1H}, 7.63-7.59 {(m,
2HY, 7.53 (d, J = 8.6 Hz, 1H), 6.41 (s, 2H), 5.90 (dad, J

8.6, 4.7 Hz, 1H), 5.24 (s, 2H), 3.21 (dd, J = 16.4, 8.6

Hz, 1H), 2.70 {(éd, J = 16.4, 4.7 Hz, 1H), 2.37 (s, 3H).
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MHz, CD;CN) 85 8.01 (e, 1H), 7.67 (dd, J = 8.6, 2.3 Hz,
1H), 7.49 (4, J = 8.6 Hz, 1H), 7.44 (s, 1H), 7.42-7.37
(m, 5H), 6.38 (s, 2H), 5.99 {(dd, o= 7.8, 5.5 Hz, 1lH),

5.

J
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30 (s, 2H), 3.30 (dd, J = 17.2, 8.6 Hz, 1H), 2.75 (dd,
= 17.2, 5.5 Hz, 1H).
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H
NMR {400 MEz, CD:CN) & 8.41 (4, J = 2.3 Hz, 1H), 7.94 (44,
10.2, 1.6 Hz, 1H), 7.71 {4, J = 7.8 Hz, 2H), 7.65 (d,
8.6 Hz, 2H), 7.55 (d, J = 8.6 Hz, 2H), 7.43 (s, 1H),
.39 (s, 2H), 6.02 (44, J = 7.8, 5.5 Hz, 1H), 5.32 {(t, J
3.1 Hz, 2H), 3.32 (dd, J = 17.2, 7.8 Hz, 1H), 2.78 (4d,

]

o Oq
I

il

J = 17.2, b.5 Hz, 1H).
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g NMR ( ZEFY ~-D6) & = 8.07 (1H, 4, J=2.3 Hz), 7.89 (1H,
dd, J= 1.5, 8.6 Hz), 7.69 (1H, &, J= 8.6 Hz), 7.5 (1H,
s), 6.44 (1H, &, J= 3.1 Hz), 6.39 (1H, 4, J= 2.3 Hz),
6.15 (1H, dd, J= 4.6, 8.6 Hz), 5.43 (2H, s), 3.49 (1H,
dd, J= 8.6, 16.4 Hz), 2.87 (1H, dd, J= 4.6, 16.4 Hz)
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10

' NMR (400 MHz, CDsCN) & 7.95 (d, J = 8.6 Hz, 1H), 7.92
(d, J = 7.8 Hz, 1H}, 7.78 (4, J = 7.8 Hz, 1H), 7.59 (s,
1H), 7.54-7.41 (m, 5H), 7.38 (s, 1H), 7.27 (4, J = 7.8
Hz, 1H), 7.13 (s, 5H), 6.40 {s, 1H), 6.25 (s, 1H), 5.89 20
(dd, o = 11.0, 5.5 Hz, 1 H}, 5.27 (s, 2H), 3.50 (dd, J =

14.1, 5.% Hz, 1H), 3.42 (44, J = 14.1, 11.0, 1H).
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0oooo
‘W ONMR (400
MHz, CDyCN) & 7.70-7.64 {(m, 5H), 7.57 (d, J = 8.6 Hz, 1H),
7.50-7.44 {m, 4H), 7.37 (t, J = 7.4 Hz, 1H), 7.13 {d, J =
8.6 Hz, 2H), 6.40 (s, 2H), 6.01 (dd, J = 7.8, 5.5 Hz,
1H), 5.33 (s, 2H), 3.32 (dd, J = 16.4, 7.8 Hz, 1H), 2.78

(dd, J = 16.4, 5.5 Hz, 1H).
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I NMR (400
Mz, CD:CN) 5 8.38 (4, J = 2.3 Hz, 1H), 8.00 (dd, J = 8.6,
2.3 Hz, 1H), 7.72 (4, J = 8.6 Hz, 1H), 7.46 (d, J = 2.3
Hz, 1H), 6.44-6.40 (m, 2H), 6.04 (dd, J = 7.8, 5.5 Hz,
1H), 5.37 (s, 2H), 3.33 (d4, J = 16.4, 7.8 Hz, 1H), 2.81
(ad, J = 16.4, 5.5 Hz, 1H), 2.74 (s, 3H).
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goooaod
‘H NMR (400 MHz, CD;CN) &

7.62 (d, J = 3.1 Hz, 1H), 7.49 (&, J = 9.4 Hz, 1H), 7.45

(s, 1H), 7.36 (A8, J = 9.4, 3.1 Hz, 1H), 6.40-6.37 (m,

oH), 6.14-6.04 (m, 1), 5.44 (d, J = 18.0 Hz, 1H), 5.33

(s, 2H), 5.30 (4, J = 11.7 Hz, 1H), 4.75 (s, 2H), 4.65

(d, J = 4.7 Hz, 2H).
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NMR (400 MHz, CDsCN &5 7.38 {app £, J = 9.0 Hz, 4H), 7.28
{s, 1H), 7.22-7.07 (m, 6H), 6.86-6.81 (m, 7H), 6.12 (s,
1H}, 5.96 (s, 1H), 5.61 {(dd, J = 11.0, 5.5 Hz, 1H), 4.99
{g, 2H), 3.23 (&4, o = 13.7, 5.5 Hz, 1H}, 3.15 (dd, J =

13.7, 11.0 H=, 1H).
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gy NMR (MeOH-D4) & = 10.08 {1H, bs), 7.88 (1H, bs), 7.60
(iH, ad, J= 3.1, 9.4 Hz), 7.41 (2H, 4, J= 9.4 Hz), 7.36
(18, d, J= 7.8 Hz), 7.19 (1H, d, J= 8.6 Hz), 6.55 (1H, 4,
J= 7.8 Hz), 6.92 (2H, s}, 6.75 {(1H, trp, J= 7.8 Hz), 6.31
(1H, bs), 5.89 (14, 44, J= 5.4, 10.9 Hz), 5.21 (2H, s),
3.73 (1H, dd, J= 10.9, 14.8 Hz), 3.63 (1H, dd, J= 5.4,
15.6 Hz)
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lz NMR (400 MHz, DMSO-ds) & 7.82 (¢, 1H), 7.72 (44,
J = 8.6, 2.3 Hz, 1H), 7.63 (d, J = 7.8 Hz, 2H), 7.45 (4,
J = 8.6 Hz, 2H), 7.33 (d, J = 8.6 Hz, 2H), 7.14-7.07 (m,
5H), 6.42 (s, 1H), 6.30 (s, 1¥), 5.76 (dd, o = 10.2, 6.3
Hz, 1H), 5.30 (s, 2H), 3.49-3.30 (m, 2H).
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H NMR (400 MHz,
IMSO-de) & 7.76-7.60 (m, 7H), 7.36 (&, J = 3.1 Hz, 1H),
7.46 {(t, J = 7.4 Hz, 2H), 7.36 (t, J = 7.4 Hz, 1H), 7.16
(d, J = 8.6 Hz, 2H), 6.48 (d, J = 3.1 Hz, 1H), 6.44-6.42
(m, 1H), 5.40 (s, 2H), 4.62 (s, 2H).

oboooogoognob
ooboooad
ugoaao

Oooodg

cl

NH
o Sy
5 OH
N
UL
N7 o
0,
!

oooobooooooOoooooooooobooo
oooo

O Oooo
O Oooo

oo0oo0O0O0O00o0O0,,0,,0,0,0000000000000000000

oooooboooooobooooooobooboooobooooboooooobDoooooao
ooooobOooooobooooooobooboooobooooboooooobOoboooooao

10

20

30

40



(35) JP 4619795 B2 2011.1.26

goooad
lm NMR (400 MHz, CDCN) 5 8.87 (s, 1H),
7.80 (g, 1H), 7.51 (d4, J = 8.6, 2.3 ¥z, 1H), 7.34-7.30
(m, 2H), 7.29-7.25 {m, 3H), 7.20-7.16 {m, 3H), 6.92 (t, J
=7.0 Hz, 1H), 6.85 (4, J = 2.3 Hz, 1H), 6.73 (t, J = 7.8
Hz, 1H), 6.27 {s, 1H), 5.93 (s, 1H), 5.77 {(dd, J = 9.4,
7.0 Hz, 1H), 5.10 (app &, J = 7.8 Hz, 2H}, 3.52-3.47 (m,
2H) .
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M NMR
(400 Mz, DMSO-ds) & 10.57 (s, 1 H), 7.75-7.47 (m, $ H),
6.40-6.37 {(m, 2 H), 5.82-5.72 (m, 1 H), 5.24 (s, 2 H),
3.22-3.14 (m, 1 H), 2.65-2.56 (m, 1 H).
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goooaod
14 NMR (400 MHz, CD:CN) & 8.86 (s, 1H), 7.71 (s,

1H), 7.46 {dd, J = 8.6, 2.3 Hz, 1H), 7.36 (d, J = 7.8 Hz,
18y, 7.31 (s, 1H), 7.22 (4, J = 8.6 Hz, 1H), 7.19 {4, J =
7.8 Hz, 1H), 6.92 (t, J =7.0 Hz, 1H), 6.85 (s, 1H), ©.77
(t, J = 7.4 Hz, 1H), 6.25 (s, 1H), 5.90 (s, 1H), 5.81
dd, J = 9.4, 6.3 Hz, 1H), 5.10 (app d, J = 7.0 Hz, 2H),

3.54-3.49 {(m, 2H), 2.38 (s, 3H). 10
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H NMR ({400 30
MHz, CD.CM) § 9.13 {s, 1H), 8.27 (4, J = 1.6 Hz, 1H), 8.12
(d, J = 8.6 Hz, 1H), 7.98 (4, J = 7.0 Hz, 1H), 7.65 (app
t, J = 7.4 Hz, 1H), 7.57 f{app t, J = 7.4 Hz, 4H), 7.48
(d, J = 2.3 Hz, 1H), 6.52 (4, J = 3.1 Hz, 1H), 6.41 (app
t, J = 2.6 Hz, 1H), 6.04 (a&d, J = 8.2, 5.1 Hz, 1H), 5.33
(@&, J = 2.3 Hz, 2H), 3.34 (d4d, J = 16.8, 8.2 Hz, 1H),
2.78 (dd, J = 16.4, 5.5 Hz, 1 H). 20
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Y NMR (400 MHz, DMSO-d6): & 12.73 (s, 1H), 11.43 (s,
1H), 7.49 (4, 1H), 7.00 (s, 1H), 6.84 {s, 1H), 6.63 (m, 1H),
0.97 (s, 9H), 0.20 (s, 6H}.
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14 NMR (400 MHz, DMSCO-d6): & 10.72 ls, 1H), 7.28
(d, 1H), 6.76 (s, 1H), 6.50 (m, 1H), 6.16 (s, 1H), 5.13 (t,
1H), 4.52 (&, 28), 0.96 (s, 9H), 0.17 (s, 6H).
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DMSO-de) =

(m, 1H),
6H) .

(38) JP 4619795 B2 2011.1.26
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M NMR (400 MHz,
5 11.08 (s, 1H), 7.38 (d, 1H), 6.8C (s, 13H), 6.58
6.40 (s, 1H), 4.53 (&, 2H), 0.96 {s, 9H), 0.17 (s,
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g NMR (400 MHz,
DMSO-dE) : 5 10.75 (s, 1H), ©.04 (t, 1H), 7.82 {(d, 2H), 7.54-
7.64 (m, 3H), 7.23 (4, 1¥), 6.72 (s, 1H), 6.57 (4, 1H), 6.06
(e, 1H), 5.07 (s, 1H), 4.01 (d, 2H); MS (ES-) m/z 403 (M-1).
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‘M NMR (400 MHz, DMSO-d6): & 10.8% (s, 1H), 7.60 (t, 1H}), 7.30~
7.38 {(m, 6H), 6.88 (s, 1H), 6.67 (m, 1H), 6.27 (s, 1H), 5.25
(s, 1H)}, 4.31 (s, 2H}; 4.18 (d, 2H):; MS (ES-) m/z 417 (M-1).
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10.26 (s, 1H}, 7.85
6.69 (s,
(d, 2H};

1y NMR (400 MHz, DMSO-A6): & 10.7%L (s, 1H),
(t, 1H), 7.68 (m, 4H), 7.20 (4, iH), 7.00 (d, 1H),
1H), 6.55 (4, 1H), 6.05 (s, 1H), 5.04 (s, 1H), 3.96
2.03 (g, 3H); M8 (ES~) m/z 460 (M-1).

2011.1.26
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1y NMR (400 MHz, DMSO-d6): & 10.91 (s, 1H), 8.14 (t, 1H}, 7.44-

7.91 (m, 9H), 7.30 (&, 1H), 6.84 (s, 1M), 6.64 (m, 1H), 6.14

(s, 1H), 5.22 (s, 1H), 4.10 (&, 2H); MS (ES-) m/z 47% (M-1).
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Iy NMR (400 MHz, DMSO-d6): & 10.61 (s, 1H), 8.20 (t, 1H), 7.21

(@, 1H), 6.66 {s, 1H), 6.52 (m, 1H), 4.94 (s, 1H), 4.29 (m,

2HY, 3.78 (d, 1H), 3.40 (m, 1H), 2.97 {(m, 1H), 2.34-2.53 (m,

28), 1.95 (=, 3H), 1.69 (m, 2H), 1.50 (m, 1H), 1.35 (m, 1H);

¥S (BS-)} m/z 416 (M~1).
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'y NMR (400 MHz, DMSO-dé): & 10.88 (s, 1H), 7.60 (t, 1H), 7.30-
7.38 (m, 6H), 6.97 (s, 2H), 6.80 (s, 1H}, 6.65 (m, 1H), 6.28
(s, 1H), 5.39 (s, 1H), 4.24 (d, 2H); 2.85 (s, 3H); MS (ES-)
m/z 341 (M-1}.
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1y NMR {400 MHz, DMSO-d6): & 10.65 (s, 1H), 8.17 (t, 1H), 8.15
(s, 1H), 8.05 (s, 1H), 7.91 (s, 1H), 7.16 (&, 1H), 6.58 (s,
1H), 6.4% {(m, 1H), 6.05 (s, 1H), 5.04 {(m, 2H), 4.84 (s, 1H),
4.19 (s, 2H); MS (ES-) m/z 553 (M-1).
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ooooQ
lH NMR (400 MHz, DMSO-d6): & 10.75 (s, 1H), 7.66 (t, 1H), 7.15-
7.52 (m, 4H), 6.93 (d, 1H), 6.56 (m, 1H), 6.27 (s, 1H), 5.25
(s, 1H), 4.31 (s, 2H); 4.18 (d, 2H); MS (ES-) m/z 485 (M-1).
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4 NMR (400 MHz, DMSO-d6): & 10.77 (s, 1H), 7.47 (t, 1H), 7.12-
7.32 (m, 11H), 6.76 (s, 1H), 6.62 (m, 1H), 6.17 (s, 1H}, 5.07
(s, 1H), 4.45 (m, 1H); 4.14 (d, 2H), 3.82 (4, 2H), MS (ES-)
m/z 507 {(M-1).
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1y NMR (400 MHz, DMSO-d6): & 10.88 (s, 1H), 8.11 (t, 1H), 7.82-
7.88 (m, 4H), 7.62 (4, 2H}), 7.32 (4, 2H), 7.29 (4, 1H), 6.82
(s, 1H), 6.64 {(m, 1H), 6.14 (s, 1H), 5.19 (s, 1H), 4.08 (d,
2H}; 2.40 (s, 3H), MS (ES-) m/z 493 (M-1).
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Iy NMR (400 MHz, DMSO-dsy: & 10.80 (s, 1H), 8.06 (t, 1H), 7.77-
7.83 (m, 4H), 7.66 (d, 2H), 7.4% (4, 2H), 7.21 {(d, 1H), 6.76
(s, 1H), 6.56 {m, 1H}, 6.06 (s, 1H), 5.14 (s, 1H), 4.02 (d,
2H); MS [(ES-) m/z 513 (M-1).
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' NMR (400 MHz, DMSO-d6): & 11.44 (s, 1H), B.89 (t, 1H), 7.50
td, 1H), 7.31 (m, 4#), 7.22 {(m, 1H), 7.0% (4, 1E}), 6.88 (d,
1H), 6.73 (m, 1H), 5.24 (s, 1H), 4.47 (4, 2H); MS (ES-) m/z
367 (M-1}.
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Iy NMR (400 MHz, DMSO-d6): & 11.39 (s, 1H), 8.43 {t, 1H), 7.50
(d, 1H), 7.15-7.29 (m, S5H), 7.00 (s, 1), 6.86 (s, 1H), 6.73
(m, 1H), 5.24 (s, 1H), 3.49 {m, 2H), 2.85 (m, 2H}; MS (BES-)
m/z 381 {(M-1).
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gy NMR (400 MHz, DMSO-d6): & 11.42 (s, 1H), 8.40 {(t, 1H), 7.30

(d, 14y, 7.10-7.2% (m, 5B), 7.05 (s, 1H}, 6.98 (s, 1H), 6.90

(s, 1), 5.24 (=, 1H), 3.30 (m, 2H); 2.65 {m, 2H}, 1.60 ({(m,

4H) , MS (BS-) m/z 409 (M-1).
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g NMR (400 MHz, DMSO-d€): & 10.92 (s, 1H), 7.33 (4, 1H), 7.12-
7.28 {(m, 10H), 6.84 (s, 1H), 6.63 (m, 1H), 6.24 (s, 1H), 5.20
(s, 1H), 4.28 (s, 2H); 4.23 (s, 2H), 4.15 {s, 2H}, 2.65 (=,
3H); MS (ES-) m/z 507 (M-1).
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g NMR (400 MHz, DMSO-d6): & 10.81 (s, 1H), 7.29~7.36
(m, 6H), 7.18 (&, 2E), 7.12 (&, 1h), 7.03 {4, 2H), 6.874 (s,
1H), 6.65 (m, 1H), 6.28 (s, 1H), 5.16 (s, 1H), 4.36 (s, 2EH);
4.31 (s, 2H), 3.04 (m, 2H), 2.39 (m, 2H), 1.20-1.35 (m, 4H);
MS (ES-) m/z 549 {(M-1).
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1H NMR (400 MHz, DMSO-d6): & 11.67 (s, 1H), 7.74 {d, 2H),

7.58 {(d, 24}, 7.35 {(br s, 4 H), 6.76-6.85 {m, 3 H), 5.05 (s,

1H), 4.52 (&, 2H), 4.39 (br s, 2H), 2.50 (s, 3H); MS (ES-) m/z

415 (M-COZH) .
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CO2H) .
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