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oDoo

0:C, 67.34; H, 3.84; N, 9.42; Cl, 7.95; F, 4.26

g

od

oo0o:C, 67.24; H, 3.92; N, 9.39; Cl, 7.81; F, 4.26
gbooooao

oooooo

gooooooooao

gboooao

goooao

N
N
‘ \W HsC | \W
| =N \\\ =M
HN o O HN cl
\@ \©i £ * HzC—S0-H

ch\\\ | \ﬁ ch\\\\ | \j

Q HN Cl o} HN Cl
\@ F OO \©i

Ooooooooooogodg
Oo0ooooooooodg
Oo0DoDoogogogoooogod
Oo0ooooooooogodg
Ooooooogooooao
Ooo0ooooOooOoooOoaoo
Oo0ooooogogooao
Oooooogogoooaoo
Ooooooooooaoo
OO0 o0ooodgogooao
Oooooogoooao
OooooooOooooao
OOo0oo0ooooOooOoooOoao
Oooooogoooao
OooooogoQgoao
Oooo0oooogoogoo
OO0 oooogogoao
Oooooogogoao
Oooooooogoogoo
OO0 o0o0ooodgogogao
Oooooogogoao
Oooooogogoao
Oooo0oooogoogoOoao
OO0 ooooggoao
OooooogoQgoao
Ooooooogogogoo
OO0 oooodgogogao
OooooogoQgoao
OooooogoQgoo
OoOoo0oooogoogoao
Oooooogogo:Re
OooooogoQgoao
Ooo0oooogooQgoo
OO0 oooodgogogao
OooooogoQgoao
OooooogoQgoo
OoOooooQgoaos
OooooogoQgoao
OooooogoQgoao
Ooo0oooogoogoo



(38) JP 6099182 B2 2017.3.22

TH-NMR (DMSO-Dg) & : 11.62 (0.7H, brs), 9.33 (1.2H, s), 8.94 (1.1H, s), 8.63 (1.

1H, d, J = 8.6 Hz), 7.96 (2.0H, d, J = 8.6 Hz), 7.90 (2.0H, d, J = 2.3 Hz), 7.63
(1.1H, dd, J = 8.9, 2.3 Hz), 7.48 (0.9H, ddd, J = 7.8, 7.8, 6.3 Hz), 7.36 (1.OH
, d, J = 8.9 Hz), 7.34-7.30 (2.0H, m), 7.22-7.16 (0.8H, m), 5.31(2.0H, s), 2.32
(2.4H, s), 2.29 (3.0H, s)
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i iiF e P2,/c
a (A) 7.3750(2)
b (A) 11.8395(3)
c (A) 14.2325(4)
a () 90

B () 107.764(2)
y (¢ 90
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RF X y z Beg

H 0.11884(4) | 0.73719(3) | 1.08563(2) | 1.54(2)
S1 0.2359(2) |0.6634(1) | 0.88739(9) | 1.77(3)
O1 06214(4) | 0.4722(4) | 0.6416(3) | 2.06(7)
02 0.3496(5) | 0.6078(4) |0.8276(3) | 2.07(7)
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C1 0.4030(6) | 0.3653(5) |0.7046(4) | 1.57(9)
C2 06012(6) | 0.4126(5) | 0.7257(4) | 1.91(9)
C3 0.4925(7) | 0.5653(5) | 0.6172(4) | 1.88(9)
C4 0.2900(6) | 0.5252(5) | 0.5922(4) | 1.52(9)
C5 0.0614(6) | 0.4174(5) | 0.6537(4) | 1.77(9)
C6 03224(7) | 0.6047(6) | 1.0077(4) | 2.6(1)
C7 0.0065(7) | 0.6004(5) |0.8514(4) | 1.86(9)
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H1 0.2029 0.5910 0.5775 1.82
H2 0.2596 0.4768 0.5327 1.82
H3 05106 0.6065 0.5602 2.26
H4 0.5200 0.6181 0.6738 2.26
H5 0.6280 0.4646 0.7828 2.29
H6 06949 0.3502 0.7431 2.29
H7 0.3782 0.3099 0.6501 1.89
H8 0.3909 0.3260 0.7638 1.89
H9 0.2834 0.5081 0.7304 1.37
H10 0.0496 0.3712 0.7087 2.12
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H13 0.0613 0.6213 0.7831 2.23
H14 0.0653 06271 0.8948 2.23
H15 0.0195 0.5181 0.8565 2.23
H16 0.3162 0.5221 1.0033 3.11
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TH-NMR (CDCl3) & : 8.14 (2H, d, J
J = 6 Hz), 2.16 (3H, s)

6 Hz), 7.60 (1H, t, J

6 Hz), 7.48 (2H, t,
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I3C_NMR (CDClg) & : 178.22, 136.85, 133.91, 129.58, 128.48, 92.46, 4.32
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1H NMR(d6-DMSODI & ): 10.07(1H, s), 8.74(1H, s), 8.58(1H, s), 8.22(1H, d, J=8.8Hz

), 7.96(1H, d, J=2.4Hz), 7.80(1H, d, J=8.8Hz), 7.69(1H, dd, J=2.4Hz, J=8.8Hz), 7
.50-7.45(1H, m), 7.35-7.24(3H, m), 7.20-7.16(1H, m), 5.27(2H, s), 4.79(1H, t. J=

5.6Hz), 4.29(2H, t. J=5.6Hz), 3.75(2H , dd, J=5.2Hz, J=10.4Hz), 2.26(3H, s).
oooooQ

0000000000000 O000000000000000000000000000
0000000000000 O0000O000000000000000000000000
000000000

0000000000000 000000000000000000000000000¢0
0000000000000 O0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000¢0



(45) JP 6099182 B2 2017.3.22

0000000000000 O00O0O00O0O00O0O00O0O0O0O0ONoOooooao
000000000000 0O000O000O000O0000000000000
0000000000000 O000O000O0000000000000000
0000000000000 O00O0O00O0O00O0O00O0ONOoONONoooooao
0000000000000 O00O0O00O0O00O0O00O0O00O0O00O0Onooad
Dooooooooo

1H NMR(d6-DMSOO & ): 10.07(1H, s), 8.77(1H, s), 8.60(1H, s), 8.24(1H, d, J=8.8Hz
), 7.97(1H, d, J=2.4Hz), 7.81(1H, d, J=8.8Hz), 7.69(1H, dd, J=2_4Hz, J=8.8Hz), 7
.51-7.45(1H, m), 7.35-7.27(3H, m), 7.21-7.17(1H, m), 5.27(2H, s), 4.58(2H, t. J=
.8Hz), 4.54(2H, t. J=4.8Hz), 3.24(3H , s), 2.27(3H, s).
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1H NMR(d6-DMSOO & ): 10.08(1H, s), 8.74(1H, s), 8.59(1H, s), 8.21(1H, d, J=8.4Hz

). 7.96(1H, s), 7.80(1H, d, J=8.8Hz), 7.69(1H, d, J=8.0Hz), 7.51-7.45(1H, m), 7.

35-7.27(3H, m), 7.21-7.16(1H, m), 5.27(2H, s), 4.31(2H, t. J=5.6Hz), 2.89(2H, t,
J=6.0Hz), 2.61(2H, q, J=7.2Hz), 2.26 (3H, s), 1.02(3H, t, J=7.6Hz).
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i

1H-NMR(ds'DMSO}

(v’

-3)

CHy

HO./\/\N/\/O\N/ ‘JJ!
= H
CH,

10.08(1H, s), 8.756(1H, s}, 8.68(1H, s}, 8.22(1H, 4,
J=8 8Hz), 7.79(1H, s}, 7.806(1H, 4, J=7.2Hz), 7.70
1H, 4, J=8.8Hz), 7.50-7.45(1H, m), 7.35-7.27(3H,
m), 7.18(1H, t, J=8.8Hz), 5.27(2H, s), 4.34(2H, t,
J=5.6Hz), 3.356-3.32(2H, m), 2.92(2H, t, J=5.6Hz),
2.65-2.61(1H, m), 2.26(3H, =), 1.756-1.76{1H, bs), 0
84(3H, d, J=5.6Hz),

-4)

CH,

HgC’O\’/\ i:l/\/O\N/ i
CHy

10.09(1H, s), 8.58(1H, s}, 8.22(1H, dd, J=8.7Hz, 1
8Hz), 7.95(1H, d, J=2.7Hz), 7.80(1H, 4, J=9.0Hz),
7.68(1H, dd, J=8.7Hz, 2.7Hz), 7.51-7.44 (1H, m),
7.85-7.16(4H, m), 3.22(3H, s), 2.77(2H, t, J=5.7
Hz), 2.60(2H, t, J=5.7Hz), 2.29(3H, s}, 2.24 (3H, s

(v’

-5)

10.09(1H, bs), 8.74(1H, s), 8.58(1H, &), 7.96(1H, d
. J=2.1Hz), 7.80(1H, 4, J=8.7Hz), 7.68(1H, &, J=9.
0Hz), 7.48 (1H, dd, J=8.1Hz), 7.35-7.26(3H, m),
7.19(1H, t, J=8.1Hz), 5.27(2H, =), 4.32(2H, t, J=6.
0Hz), 3.23(3H, s), 2.85(2H, t, J=6.0Hz), 2.87-2.59(
4H, m), 2.24(3H, =), 0.98(3H, t, J=7.2Hz).

CHs
Il
HO\/\N/*\/O\N/ “rfr
CI:HQ

(i ERHE)10.70(1H, brs), 9.92(1H, brs), 8.94(1H, s
, 8.69(1H, &), 8.30(1H, 4, J=12), 7.95-7.94(1H, m)
. 786(1H, d, J=12), 7.71-7.68(1H,m), 7.52-7.44(1H,
m), 7.85-7.28(3H, m), 7.22-7.15(1H, m), 5.40(1H,
br), 5.30(2H, s), 4.74-4.60(2H, m), 3.83-3.75(2H,
m), 3.70-3.55(2H, m), 2.92(3H, s), 2.28(3H, s)

(v’

-7

CHs

Al

HC” N0 N 5

10.09(1H, s), 8.75(1H, s), 8.59(1H, s), 8.22(1H, 4,
J=87Hz), 7.95(1H, d, J=2.1Hz), 7.81 (1H, 4, J=9
0Hz), 7.89(1H, d, J=8.7Hz), 7.61-7.34 (1H, m), 7.
34-7.26(2H, m), 7.21-7.16(1H, m), 5.27(2H, s), 4.3
4(2H, t, J=6.3Hz), 2.96(2H, t,, J=6.9Hz), 2.56(3H,

s}, 2.26(3H, s).
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H-NMR{ds-DMSO)

(V' -8)

10.08(1H, bs), 8.74(1H, s}, 8.56(1H, s), 8.21(1H, d
. J=8.0Hz), 7.98(1H, s), 7.79(1H, d, J=8.8Hz), 7.6
7-7.65(1H, m), 7.50-7.40(1H, m), 7.33-7.24(2H, m),
7.20-7.12(1H, m), 5.25(2H, s), 4.36-4.30(1H, m),
4.22-4,17(1H, m), 4.08-3.92(2H, m}, 2.98(2H, bs),
2.24(3H, ), 2.06-1.80(1H, m), 1.80-1.70(2H, m), 1.
62-1.52(1H, m)

(Vv -9)

10.45(1H, s), 8.92(1H, s), 8.65(1H, ), 8.311H, d,
J=8.4Hz), 7.97(1H, s}, 7.7701H, 4, J=8.8Hz), 7.71
1H, d, J=9.2Hz), 7.51-7.45(1H, m), 7.35-7.28(2H,
m), 7.19(1H, t, J=8.4Hz), 5.28(2H, s), 4.56-4.47(3
H, m), 4.15(1H, bs), 3.60{1H, bs), 3.12(1H, bs), 2.
28(3H, s), 2.09(1H, dd, J=13.2Hz, J=6.0Hz), 1.862
-1.81(1H, m).

(V' -10)

10.08(1H, s), 8.75(1H, s), 8.59(1H, =), 8.22(1H, 4,
J=8.8Hz), 7.97(1H, 8), 7.80(1H, 4, J=8.8Hz), 7.69
(1H, 4, J=8.0Hz), 7.51-7.45(1H, m), 7.356-7.27(m, 3
H), 7.20-7.17(1H, m), 5.27(2H, s), 4.67(1H, bs), 4.
29-4.19(3H, m), 3.45-4.40(1H, m), 2.88(1H, dd, J=
11.2Hz, d=5.6Hz), 2.70(1H. dd, J=11.0, J=3.6Hz),

2.27(3H, s), 2.10-2.02(1H, m), 1.46-1.39(1H, m).

(V' -11)

10.09(1H, bs), 8.75(1H, s), 8.58(1H, s), 8.201H, d
. J=8.7Hz), 7.95(1H, 4, J=2.1Hz), 7.80(1H, d, J=8.
7THz), 7.68(1H, d, J=9.0Hz), 7.51-7.44(1H, m), 7.35
-7.26(3H, m), 7.21-7.16(1H, m), 5.27(2H, s), 4.20-4
L09(2H, m), 3.79(1H, 44, J=2.7Hz, J=10.8Hz), 3.68
-3.64(1H, m), 3.13-3.08(1H, m), 2.82-2.71(8H, m),
2.26(3H, s).

vV -12)

H

v

CH,

O
N

I
¥

10.11(1H, bs), 8.74(1H, 9), 8.57(1H, s), 8.22-8.19(1
H, m), 7.96(1H, m), 7.80(1H, d, J=9.0Hz), 7.69-7.
66(1H, m), 7.61-7.44(1H, m), 7.835-7.26(3H, m), 7.2
1-7.16(1H, m), 5.27(2H, =), 4.20-4.09(2H, m), 3.79(
1H, dd, J=3.0Hz, J=10.8Hz), 3.68-3.64(1H, m), 3.2
5-3.18(1H, m), 3.13-3.05(1H, m), 2.82-2.71(2H, m),
2.26(3H, s).

(V'-13)

CH3
N
ol

10.09(1H, brs), 8.74(1H, s), 8.59(1H, s), 8.21(1H,
d, 9.0Hz), 7.96(1H, s), 7.79(1H, ¢, J=9.0Hz} 7.68(
1H, d, J=9.0Hz), 7.49-7.44(1H, m), 7.34-7.22(3H,
m), 7.19-7.15{1H, m), 5.27(2H, &), 4.11(2H, d, J=4
8Hz), 2.95-2.50(6H, m), 2.34-2.26(4H, m)
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IH-NMR(ds-DMSO)

(V' -14)

ch, (E/Z mixture} 10.09(1H, s, major}, 10.00(1H, s, minor)

. 8.74(1H, s, major), 8.59(1H, s), 8.22(1H, d, J-9H=,

J\ major), 7.94-8.02(1H, m}, 7.64-7.82(2H, m), 7.44-7.52

A (1H, m), 7.16-7.36(4H, m), 5.27(2H, s}, 4.32-4.43(2H,

v m), 3.56-3.62(4H, m)}, 2.66-2.74(2H, m), 2.34(3H, s,
minor}, 2.25(3H, s, major)

(V' -15)

J\ 8.4Hz), 7.96(1H, brs), 7.80(1H, d, J=8.4Hz), 7.68(1H,
/\/O\N/ -

CH, 10.08(1H, s}, 8.74(1H, s), 8.58(1H, s), 8.22(1H, d, J=

d, J=9.6Hz), 7.43-7.52(1H, m), 7.14-7.36(4H, m)}, 5.27
(2H, s), 4.37(2H, t, J=6.0Hz}, 2.80(2H, t, J=6.0Hz), 2
.25(3H, s), 1.69(4H, brs), 1.24(4H, brs)

CH, 10.10(1H, s), 8.76(1H, s), 8.60(1H, s), 8.25(1H, d, J=

8.7Hz), 7.96(1H, brs), 7.82(1H, d, J=9.0Hz), 7.69(1H,
(V' -16) J d, J=9.0Hz), 7.43-7.52(1H, m), 7.14-7.36(4H, m), 5.28
HiC. Oy~  (2H, s5), 4.43(2H, brs), 2.98(2H, brs), 2.54(3H, s}, 2.2
H i 7(3H, brs), 1.60(1H, s)
cH, |10.10(1H, s), 8.77(1H, s), 8.60(1H, s), 8.25(1H, d, J=
8.7Hz}, 7.95(1H, brs), 7.82(1H, d, J=9.6Hz}, 7.69(1H,
(V' -17) CL | d, J=9.3Hz), 7.43-7.52(1H, m), 7.14-7.36(4H, m), 5.28
N O N s |(2H, s), 4.45(2H, brs), 2.91(2H, brs), 2.27(3H, s), 2.0
H " lo(2H, brs), 1.73(2H, brs), 1.60(1H, brs), 1.23(7H, brs)
oooooo
oooooo
ooooooon
ooooao
OCHs3 OCH3
—ng,C
| =
0
7
8
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0000000000000 D000000000000000000000000000
0000000000000 DO0D0O0D0D00DO0ODO0OO0DO0ODO0ODO0OO0DODOoODOOaD
0000000000000 D000D0D0O0DO0OD0O0OO0DO0DODO0OODODODO

TH-NMR (CDCl3) & : 8.11 (2H, d, J = 8.9 Hz), 6.94 (2H, d, J = 8.9 Hz), 3.88 (3H,
s), 2.14 (3H, s)
I3C_NMR (CDClg) & : 176.91, 164.33, 131.94, 130.28, 113.73, 91.49, 79.00, 55.55,
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13C-NMR (CDCI3) & :

goooooaod
gboooo
ugbogoooogan
gboooad

oo oooooogogoog
Ooooooooogogo

11

OO0 ooooogogog
OO0 ooooogogoog
oo oooooogogoQg
Ooooooooogoogoo
OO0 ooooogogog
oo ooooogogooQg
Ooooooooogoogoo
OO0 oooogogogo

LD

176.
62, 125.62, 125.58, 125.
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Hz), 7.75 (2H, d, J

8.1 Hz), 2.20 (3H,

85, 139.32, 135.54, 135.22, 134.89, 134.57, 129.80, 127.
54, 125.51, 124.91, 122.20, 119.48, 93.95, 78.76, 4.35
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0000000000000 0000000D00000000000000000a0
TH-NMR (CDCl3) & : 7.90 (1H, dd, J = 3.8, 1.2 Hz), 7.68 (1H, dd, J = 4.9, 1.2 Hz
), 7.14 (1H, dd, 4.9, 1.2 Hz). 2.13 (3H, s)

13Cc-NMR (CDCI3) & : 170.02, 144.93, 135.01, 134.88, 128.18, 90.98, 78.60, 4.22

ogooooad
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oooooad
ooooao
N Pd,(dba); (0.75mol%)
‘ﬁ Xantphos (3mol%), CuCl (6mol%)
=N N,N-dimethylglycine (4mol%)
' NMM (4eq.), CO (1.5atm)
HN Cl Propyne (2.35eq.) .
U F DMSO(0.5V), THF(2.2V), rt
as
HaC M
X _N
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Ooo0o0ooag

LA EE (C) | (Ir’) MsOHEE | & (Ir'’) 7U—fk
FhRSERR75 20~25 0. 05% 3. 6%

U = % 20~25 0. 05% 0. 3%

Ehifl 2 O#EOBS 0 3. 1% 15. 7%
(DMSO/NMM/THF/MeCN)
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N Pd,(dba); {0.50mol%)

Xantphos (2.0mol%), CuCl (5.0 mol%)
#Fm# (3.0 mol%)

' NMM (5.0eq.), CO (1atm)

Propyne in THF selution (2.2eq.)

DMSO(0.5V), THF(1.5V), rt
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TG —2—ANFRR 9 3% — ++
Al e . e o oY 9 2% — ++
N, N—SAFATF L5730 94% — +
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2—FF T A AREE (1) 88% — +
(&Z34)
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