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(m, 1H), 7.16 (dd, J = 7.9 Hz, J = 4.7 Hz, 1H), 7.47-7.51 (m, 1 H), 7.53-7.56
(m, 1H), 7.78-7.81 (m, 1H), 7.86 (d, J = 2.2 Hz, 1H), 7.89 (dd, J = 7.9 Hz, J =
1.6 Hz, 1H), 8.34 (dd, J = 4.7 Hz, J = 1.6 Hz, 1H), 12.2 (bs, 1H).
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"H-NMR (d®-DMSO, 300 MHz): & [ppm] = 12.40 (bs, 1H), 9.11 (d, J = 4.5 Hz,
1H), 8.65 (d, J = 8.8 Hz, 1H), 8.41 — 8.32 (m, 3H), 8.25 (d, J = 8.8 Hz, 1H),
8.06 (d, J = 2.5 Hz, 1H), 8.01 (dd, J = 7.9 Hz, J = 1.5 Hz, 1H), 7.70 (d, J = 4.5
Hz, 1H), 7.65 — 7.51 (m, 3H), 7.20 (dd, J = 7.9 Hz, J = 4.7 Hz, 1H).
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Ooo0oodg

ooooao

7.90-7.72 (m, 5H), 7.12 (dd, J = 7.9 Hz, J = 4.5 Hz, 1H);

oooooodoooobooooboooobooOooooobboooboboooobooboo

oboooooooobaoao
ugoaao

oboooad

oboooooooao

MS (ESI): 247 [M+H]";

oooooOoooooobooboooobooooboooooooOoooobobooOoobooo
Oo0oo0OOoOO00o0oDbDOoOO0oO0oo0obDOoOOo0O0ooboDOOO0oO0oO0oDbDOO0OOnDnwo2000/0715240

oboooooooobaoao
gooao

MS (ESI): 277 [M+H]";

10

30

40

50



(36) JP 5891249 B2 2016.3.22

oooo
ooooobooooobooooooboboobooooboooobooooooobooboooooao
oooobOoooobooooobooboooobooooboooooobOoooooao

00000000000 O0D0OOwo2006/0525680 D DO OoDOooooooooQod
gono

OO oOooo
OO oOooo

MS (ESI): 375 [M+H]';

oooooao
0000000000000 000D00DO0D00DO0D00DO0D0o0O0Do0O0oDoOOoooOoooOoao
0000000000000 0OO0O0DO0O0O0DOoOOoOoOoOoDOooOoDOooOoOOn
Oooo0ooao
7 \ NH,
N= I i
N R
H MS (ESI): 260[M]*;
"H-NMR (ds-DMSO, 300 MHz): & [ppm] = 12.07 (bs, 1H), 8.36 — 8.32 (m, 1H),
8.33(dd, J=46Hz, J=1.6 Hz, 1H), 7.81-7.61 (m, 7H), 7.11 (dd, J=7.9
Hz, J =4.6Hz, 1H), 7.0 (dd, J = 6.5 Hz, J = 0.6 Hz, 1H),
oooooog

oooobooooooboooooboooooobooboooooboboooobobooooobooo
Oo0o00OOoOO0o0oo0obooOoO0ooooDboOoOooDboOog s. Shiotani et al. J. Heterocycl.
Chem. 21, 725 [1984]0 000 D0ODOO0OHY0OOOODOO

godonoao
’o

74

\ 7R
N"-I H__N

N

H .
ogoodoooogad

ugbooboooooboobooboboobooooboboboboobooooobobobaa
goobooooooboooooboooooooboooooboooooboooobooo
gboboooooogobogobobo

10

20

30

40



37) JP 5891249 B2 2016.3.22

gboooad

N= ’ |

LIz

10
gboboooooooobooboboboooboobooboboboobooao
ooooocooooboooooooboboooobooooboboboooobooo
goooOocooooooooooboboooobooooboboooobooo
gbooboooooooooboboboboooooobooboboboobooo
ugbobdoobooooobouobobobobooobobaoboonn

O 0Oo0ooooao
O 0Ooo0oo0oooao

0
O
O
O
0
4
O

O OooQgoooao
O 0Oo0ooooao

20

ugboogood 30
gooobooooooboooooboooooooboooooboocooobooooboOooo
gboobooooooobgobobobooooboboboboobooooboobobobao
u
a

ugboooogboobaobooodd
goaoaao

40

oooooao
oo0oo0DoDDoDO0OO000O0O0o0oooo0Ooo0DoDDoODOo0DO00DO0DO0o0oooDoDoDoDoODoDoOoDoOooOog
000000000000 DOOO0O0OO00O0H. J. W. van den Haak et al., J. Heterocycl.
Chem. 18, 1349, [1981] OO 00 DODDODODOOODODOOOOO



(38) JP 5891249 B2 2016.3.22

gboooad

MS (ESI) = 247 [M+H]":

gpboooog 10
gboobooooooobooboboboooobooboobobooboooooboobobaa
ooooooooboood

goooao

MS (ESI) = 262 [M+H]";

20
oooooao
O000o0oo0oo0o0oooo0oooooooooooooooooooooooooobOD0Oan0Oaon
Oo0ooooooooooooooooobonoooonononnan
Ooo00oao

30

MS (ESI) = 389 [M+H]":
Ooooooao
gooooooooobooooooooooooooooboooooooooooooooan
Ooooooogoonoogao
Oooooaoo
40

MS (ESI) = 261 [M+H]":

goboooog
gboobooooobooboobobooooobooboboboobooobooboboaobaoan



(39) JP 5891249 B2 2016.3.22

gboooad

2
7 \ -
N=( |

Iz

MS (ESI) = 246 [M+H]";

gpboooog 10
gboobooooooobooboboboooobooboobobooboooooboobobaa
ooooooao

ooooao
N
/N /]
/\ NG
N= l
H
MS (ESI) = 248 [M+H]". 20
Ooooooo
00
000000000000 D0D00D0D000O00O000D0D0O00O0O0O00O0D0DO0OO0OOaDn
OoooooOooon
ooooao
N AN
N N 30
== NaH =
l\ \ + CH3| —_— I\' \
o e
N DMF N
N H N \
Oooooaoao
000000000000 D0D00D0D00000000D0DO00O000DO0O0DOoOOoooOaDn
000000000000 D0D00D0D0D0000D000D0D0D00000O0O0DOoOoOoOooOaDn
000000000000 D0D00D0D000O0D0000D0D0O00O0O0000D0D0O000O0an
0000000000000 0O0D00D0D0O0D000pO0000000D0000O0DOoOnan 40
000000000000 D00D0D00000D000D0D00O00D0O0O0DoOoOoOoOoOaDn
000000000000 D000D0D000O0D0DO0O0O0O0OO0O0O0DOO0O0a0
Oooooaoo
000000000000 D000D0D00O00D000DDO00O00D0DO0O0DNoOOoooOaDn
000000000000 D0D00D0D0D0000D000D0D0D00000O0O0DOoOoOoOooOaDn
000000000000 D00000



(40) JP 5891249 B2 2016.3.22

oooao
MS (El): 259 [M]";
'H-NMR (ds-DMSO, 300 MHz): 8 [ppm] = 9.39 (d, J = 0.8 Hz, 1H), 8.49 (d, J =
5.9 Hz, 1H), 8.38 (dd, J = 4.7 Hz, J = 1.6 Hz, 1H), 8.15—8.10 (m, 1H), 7.90 (s,
1H), 7.90 — 7.82 (m, 3H), 7.77 (dd, J = 7.9Hz, J = 7.2 Hz, 1H), 7.16 (dd, J =
7.9 Hz, J = 4.7 Hz, 1H), 3. 96 (s, 3H). '
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MS (El): 234 [M]"; *H-NMR (ds-DMSO, 300 MHz): & [ppm] = 11.99
(bs, 1H), 11.83 (bs, 1H), 8.85 (d, J = 1.0 Hz, 1H), 8.28 (dd, J = 4.7 Hz, J =
1.5 Hz, 1H), 8.23 (dd, J = 8.0 Hz, J = 1.5 Hz, 1H), 8.18 (d, J = 5.7 Hz, 1H),
8.07 (s, 1H) 7.87 — 7.84 (m, 2H), 7.14 (dd, J = 7.9 Hz, J = 4.7 Hz, 1H) ppm;
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MS (El): 248 [M]*; 'H-NMR (ds-DMSO, 300 MHz): & [ppm]
= 11.82 (bs, 1H), 8.91 (d, J = 1.0 Hz, 1H), 8.30 — 8.23 (m, 2H), 8.21 (d, J =
5.6 Hz, 1H), 8.04 (s, 1H), 7.86 (d, J = 2.6 Hz, 1H), 7.83 (dd, J = 5.6 Hz, J =
1.1 Hz, 1H), 7.15 (dd, J = 7.9 Hz, J =4.7 Hz, 1H), 3.99 (s, 3H) ppm.
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MS(ESI!) = 312 [M+H]" ;
"H NMR (300 MHz, DMSO-de): & [ppm] = 12.43 (br s, 1H), 8.56 (dd, J = 8.0
Hz, J=1.2 Hz, 1H), 8.52 (d, J = 5.1, 1H), 8.47 (d, J= 2.6 Hz, 1H), 8.39 (dd, J
=4.6 Hz, J= 1.4 Hz, 1H), 8.08 - 8.03 (m, 2H), 7.77 (d, J= 5.1 Hz, 1H), 7.70
(s, 1H), 7.61-7.54 (m, 2H), 7.52 — 7.45 (m, 1H), 7.29 (dd, J=8.0 Hz, J= 4.6
Hz, 1H).
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MS (ESI) = 380 [M+H]";
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MS (ESI) = 344 [M+H]";
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MS (ESI) = 316 [M+H]";
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"H NMR (300 MHz, DMSO-de): & [ppm] = 11.91 (br. s, 1H), 9.40 (br. s, 1H),
8.43 (d, J = 5.5 Hz, 1H), 8.20 (d, J = 4.2 Hz, 1H), 8.15 (d, J = 6.8 Hz, 1H),
7.83-7.73 (m, 2H), 7.47 (d, J = 5.7 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 7.00
(dd, J = 7.6 Hz, J = 4.5 Hz, 1H), 2.31 (s, 3H).
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'H NMR (300 MHz, DMSO-de): & [ppm] = 12.09 (d, J = 2.1 Hz, 1H), 9.40 (d,
J = 0.8 Hz, 1H), 8.58 (d, J = 1.9 Hz, 1H), 8.48 (d, J = 6.0 Hz, 1H), 8.16 —
8.10 (m, 2H), 7.92 — 7.88 (m, 2H), 7.88 — 7.84 (m, 2H), 7.82 — 7.76 (m, 2H),
3.83 (s, 3H).
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'H NMR (300 MHz, DMSO-ds): & [ppm] = 11.8 (br. s, 1H), 11.77 (d, J = 1.5
Hz, 1H), 8.83 (br. s, 1H), 8.53 (d, J = 1.9 Hz, 1H), 8.31 (d, J = 1.9 Hz, 1H),
8.23 (s, 1H), 8.18 (d, J = 5.5 Hz, 1H), 8.14 (s, 1H), 7.98 (s, 1H), 7.88 — 7.81

(m, 2H), 3.88 (s, 3H).
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'H NMR (400 MHz, CDCls) 8 [ppm] = 8.18 (dd, J=4.7, 1.5, 1H), 7.54 (dd,
J=7.9, 1.5, 1H), 7.12 (s, 1H), 6.96 (dd, J=7.9, 4.7, 1H), 3.74 (s, 3H),
3-lod-7-methyl-7H-pyrrolo[2,3-b]pyridin als gelber Feststoff,

'"H NMR (400 MHz, CDCl5) & [ppm] = 8.01 (dd, J=7.6, 0.8, 1H), 7.91 (s, 1H),
7.70 (d, J=6.1, 1H), 6.99 (dd, J=7.5, 6.2, 1H), 4.35 (s, 3H).
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'H NMR (300 MHz, CD30D): & [ppm] = 7.95 (d, J = 1.0 Hz, 1H), 7.50 (dd, J
= 4.8 Hz, J= 1.5 Hz, 1H), 7.39 (dd, J = 7.8 Hz, J = 1.5 Hz, 1H), 7.33 (d, J =
5.8 Hz, 1H), 7.07 (s, 1H), 7.01 (dd, J = 5.8 Hz, J = 1.0 Hz, 1H), 6.90 (s, 1H),
6.38 (dd, J = 7.8 Hz, J = 4.8 Hz, 1H), 4.08 (s, 3H).
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'H NMR (300 MHz, CD;OD): & [ppm] = 8.74 (s, 1H), 8.31 (dd, J = 4.8 Hz, J
= 1.2 Hz, 1H), 8.21 (dd, J=7.9 Hz, J = 1.6 Hz, 1H), 8.11 (d, J = 5.7 Hz,
1H), 7.86 (s, 1H), 7.73 (dd, J = 5.7 Hz, J = 1.0 Hz, 1H), 7.71 (s, 1H), 7.34 —
7.23 (m, 5H), 7.20 (dd, J = 7.9 Hz, J = 4.8 Hz, 1H), 5.58 (s, 2H). 40
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'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.07 (d, J=1.6, 1H), 8.41 (d, J=5.7,
1H), 8.35 (dd, J=7.3, 1.8, 1H), 8.12 (d, J=7.3, 1H), 7.78 (d, J=5.7, 1H).
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MS (ESI): 180 [M+H]";
"H NMR (400 MHz, DMSO-dg) 6 [ppm] = 8.34 (d, J=5.7, 1H), 8.10 (dd,
J=5.7, 1.0, 1H), 8.08 (d, J=6.0, 1H), 7.29 (s, 2H), 7.12 (dd, J=5.9, 0.9, 1H).
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MS (ESI): 276 [M+H]":
"H NMR (500 MHz, DMSO-ds) & [ppm] = 11.93 (s, 1H), 8.64 (d, J=5.7, 1H),
8.19 (dd, J=4.7, 1.5, 1H), 8.03 (d, J=5.7, 1H), 7.85 (d, J=6.1, 1H), 7.57 (dd,
J=7.8, 1.2, 1H), 7.23 (s, 2H), 7.03 (dd, J=7.8, 4.7, 1H), 6.75 (d, J=6.0, 1H),

10
2.39 (s, 3H).
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MS (ESI): 262 [M+H]";
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"H NMR (400 MHz, DMSO-ds) 3 [ppm]= 8.83 (s, 1H), 8.23 (d, J=5.5, 1H),
7.77 (s, 1H), 7.24 (dd, J=5.5, 1.0, 1H), 3.93 (s, 3H);
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'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.21 (s, 1H), 8.45 (s, 1H), 8.37 (d,
J=6.5, 1H), 7.81 (d, J=6.6, 1H), 4.39 (s, 3H).
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MS
(ESI): 319 [M+H]';
"H NMR (500 MHz, DMSO-dg) & [ppm] = 11.74 (s, 1H), 8.90 (s, 1H), 8.52
(d, J=2.0, 1H), 8.32 (d, J=1.9, 1H), 8.21 (d, J=5.5, 1H), 8.20 (s, 1H), 8.08 (s,
1H), 7.97 (s, 1H), 7.83 (m, 2H), 4.01 (s, 3H), 3.89 (s, 3H).
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MS (ESI): 346 [M+H]":
'H NMR (500 MHz, DMSO-dg) & [ppm] = 12.05 (s, 1H), 8.31 (dd, J=4.6, 1.5,
1H), 8.25 (d, J=8.3, 1H), 7.95 (d, J=6.1, 1H), 7.82 (dd, J=7.2, 1.1, 1H), 7.77
(dd, J=7.9, 1.1, 1H), 7.75 (d, J=2.6, 1H), 7.70 (m, 1H), 7.35 (d, J=6.1, 1H),
7.1 (dd, J=7.9, 4.6, 1H), 5.51 (it, J=8.1, 3.9, 1H), 3.95 (m, 2H), 3.61 (ddd,
J=11.6, 8.7, 3.0, 2H), 2.12 (m, 2H), 1.81 (m, 2H).
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MS (ESI): 317 [M+H]"

JP 5891249 B2 2016.3.22
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Comb. Chem. 9, page 916, 2007
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'H NMR (400 MHz, DMSO-dg) 8 [ppm] = 9.28 (d, J=0.6, 1H), 8.84 (d, J=5.6, 30
1H), 8.13 (s, 1H), 7.47 (dd, J=5.6, 0.7, 1H), 4.89 (s, 1H), 4.05 (t, J=5.4, 2H),

3.67 (t, J=5.4, 2H).
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