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ooon
bs ELLS VT Ly bk (NMR)
bd MEAELVE T Ly bk (NMR)
cat. fih b
Cl LA 4 21k (MS)
CMe C-CH,
dd FTLy bDFTL vy kNMR)
DMF CSAFNERILLT R 10
DMSO DAFIANLKRFD R
dt FJTLy bOFTL v (NNR)
d. Th. ERR UL
El BFHEA A L MS)
eq. 48
ESI ILY bORXRTL—AaF 21 MS)
Et IFiL
ges. s h-
h iS5
HPLC mE. BtRERkI/ O LTS T 40— 20
cone. i=fEEhiz
LC-MS BAEIOTNTST4— —HEDW
LHMDS JFIOLERX (FYAFLLIYL) PIF
m TILFFL v L (NMR)
Me AFIL
min )
MS BEEnE
NMR RS IS
Ph =)L
a AT vk (NMR)
quint 5425y (WR) 30
RT =R
R: REHER ( HPLC)
s o7 Lw b (NMR)
TFA kU2 A DERER
THF ThIERRTSY
uv =5 nFAE
wassr. K&, KBER
gooooooodoooodn 40
gooobooooonoan
ooDoooo
000 : Waters ACQUITY SQD UPLC O O OO ; OO O : Waters Acquity UPLC HSS T3 1.8
B 50mm x 1 mm; OOOA: 1000 +0.25ml 09900 0000OB: 1000000
OO0+ 025 mlO 99%0 O ; OO : 0.0090% A - 1.2 O05% A - 2.00 5% A; OO0
o - 50° - 0.40 mi/0O ; UuvO O - 210-400 nmO
goodooooodoan:
OoDoooo
0 O 0O : Micromass Quattro Premier with Waters UPLC Acquity; O O 0O : Thermo Hyper
sil GOLD 1.9y 50x 1 mm; DOOA:- 1000 +0.5ml O50%0 00000B: 100 50
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oooooDDoDO+o0.5ml0 50%00 ; 00O : 0.0097% A - 0.50 97% A -~ 3.20 5% A
- 4.00 5% ADDODDO:50° C;OO :0.3ml/0 ; Uv OO = 210 nmO

o0 0 bboogogaQg:

oooooao

O 00 : Waters ACQUITY SQD UPLC System; O O O : Waters Acquity UPLC HSS T3 1.8p
30mm x 2mm; OO0 A: 1000+ 025 ml 099% 0 00000 B:10000O0O0O0OO

OO0+ 025 mlO 99%0 O ; OO - 0.00 90% A - 1.20 5% A - 2.00 5% A;O0 O OO :
50° C; OO : 0.40 mi/O ; uvO O : 208-400 nmO

o000 0ooooba0o:

oooooao

O0oQ0OoOD0O0: Waters (Micromass) QM; HPLC O O : Agilent 11000 0 O O ; OO 0O : Ag
ilent ZORBAX Extend-C18 3.0 x 50mm 3.5 p 0 ; OO OA: 1000+ 0.010 0 00O 0O O

ooooODDbO ODOoOo0OB: 100 ODOODODDODDOD;;DOO-:o0.00 98% A - 0.20 98% A -
3.00 5% A- 4.50 5% A ;0O0ODOO-: 40° C;O00O - 1.75 ml/0 ; UV OO : 210 nmO»
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0 *H-NMR (400 MHz, DMSO-dg):8 = 4.81 (s, 2H), 7.28 (dt, 1H), 7.33 (s, 1H), 7.51-

7.60 (m, 3H), 7.70 (d, 1H), 7.86-7.93 (m, 1H), 8.66 (dd, 1H), 8.71 (d, 1H), 8.83
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0 *H-NMR (400 MHz, DMSO-dg):d = 4.73 (s, 2H), 7.22 (dt, 1H), 7.34 (s, 1H), 7.50-
7.59 (m, 3H), 7.63 (t, 1H), 7.72 (d, 1H), 7.85-7.91 (m, 1H), 8.15 (d, 1H), 8.64
(dd, 1H), 8.68 (d, 1H), 8.74 (s, 1H)O
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0LC-MS (0 O 3): Ry = 1.020 ; MS (ESIpos): m/z = 405 [M+H]*O
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0 LC-MS (O O1): Reg = 1.260 ; MS (ESlpos): m/z = 507 [M+H]" O
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0 TH-NMR (400 MHz, DMSO-dg): & = 4.80 (s, 2H), 7.02 (s, 1H), 7.18 (d, 1H), 7.24
(d, 1H), 7.30 (t, 1H), 7.37-7.44 (m, 1H), 7.46-7.58 (m, 2H), 7.70 (d, 1H), 7.86 40
(dd, 1H), 8.82 (d, 1H), 9.06 (s, 1H)O
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O *H-NMR (400 MHz, DMSO-dg): & = 4.81 (s, 2H), 7.16 (s, 1H), 7.30 (s, 1H), 7.35
(t, 1H), 7.41 (t, 1H), 7.52-7.59 (m, 2H), 7.70 (d, 1H), 7.86-7.93 (m, 1H), 8.66
(dd, 1H), 8.71 (d, 1H), 8.83 (d, 1H), 9.08 (s, 1H)O
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O LC-MS (O O 3): Rg = 0.98 O ; MS (ESIpos): m/z = 454 [M+H]™O
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0 *H-NMR (400 MHz, DMSO-dg): & = 4.88 (s, 2H), 7.27 (s, 1H), 7.34 (t, 1H), 7.37
(dd, 1H), 7.48-7.51 (m, 2H), 7.55 (s, 1H), 7.68 (d, 1H), 7.73 (d, 1H), 8.47 (d,
1H), 8.84 (d, 1H), 9.13 (s, 1H)O
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0OLC-MS (U O 1): Rg = 1.060 ; MS (ESIpos): m/z = 488 [M+H]™ O

ooDooao

40050 @BCO0D00O0SO@ooDUoOoDO0oO0O)yYO0oDUO0]l1I0@OoOOOD3000)DH
ooooDoDoOo3mooDoD02,30000001HOOCOCOODODOOOLI00O0

ooDooao

OOooOo0Oo=-O0O0000a0gamnm
OoOooooo0o=00040gono

O Ooooo

Dooo0QoO
00000000000 0000000000O0O000000000000000000
0000000000000 0000000O0O0D000000000000000000
0000000000000 000000000000000000000000O00oo
0000000000000 0000000O0O0O000000000000000000
0000000000000 0000000O0OO0D000000000000000000
00

DoooQoO

0 TH-NMR (400 MHz, DMSO-dg): & = 4.73 (s, 2H), 7.11 (s, 1H), 7.27 (t, 1H), 7.37

(s, 1H), 7.42 (s, 1H), 7.50-7.58 (m, 2H), 7.63 (t, 1H), 7.72 (d, 1H), 7.88 (d, 1
H), 8.16 (d, 1H), 8.64 (d, 1H), 8.68 (d, 1H), 8.74 (s, 1H)O

Oooo0Q0oOo

0 LC-MS (0 O 3): Ry = 1.040 ; MS (ESIpos): m/z = 453 [M+H]*O
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TH-NMR (400 MHz, DMSO-dg): & = 4.81 (s, 2H), 7.20 (s, 1H), 7.30 (t, 1H), 7.46
(t, 1H), 7.53 (t, 1H), 7.53-7.60 (m, 2H), 7.70 (d, 1H), 7.87-7.93 (m, 1H), 8.66
(dd, 1H), 8.71 (d, 1H), 8.83 (d, 1H), 9.08 (s, 1H)O
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0 TH-NMR (400 MHz, DMSO-dg): & = 4.73 (s, 2H), 7.14 (s, 1H), 7.27 (t, 1H), 7.47-
7.60 (m, 4H), 7.63 (t, 1H), 7.72 (d, 1H), 7.88 (d, 1H), 8.16 (d, 1H), 8.64 (d, 1
H), 8.67 (d, 1H), 8.74 (s, 1H)O

0Doo0o00oo

OLC-MS (0O 1): Ry = 1.06 O ; MS (ESIpos): m/z = 497 [M+H]*O
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(76) JP 2015-524835 A 2015.8.27

LC-MS (A% 1): R, = 1.20 4 MS (ESlpos): m/z = 437 [M+H]".

"H-NMR (400MHz, DMS0-d6): d [ppm]= 2.31 (s, 3H), 4.81 (s, 2H), 6.9
4 -701 (d tH), 7.08 (s, 1H), 7.10 - 7.15 (m, 1H), 7.33 - 7.40 (
m 2H), 7.50 - 7.56 (t, 1H), 7.66 - 7.70 (d, 1H), 7.79 - 7.83 (m,
1H), 8.82 (d, 1H), 9.03 (s, 1H).

LC-MS (A& 1): R, = 1.27 4, MS (ESlpos): m/z = 436 [M+H]".

"H-NMR (400MHz, DMS0-d6): d [ppm]= 2.31 (s, 3H), 4.72 (s, 2H), 6.9

7 (d 1H), 7.07 (s, 1H), 7.13 (d, 1H), 7.31 - 7.39 (m, 2H), 7.52 (

t, 1H), 7.61 (t, 1H), 7.68 - 7.73 (m, 1H), 7.77 (dd, 1H), 8.14 (d,
1H), 8.70 (s, 1H).

LC-MS (A& 1: R, = 1.11 % MS (ESlpos): m/z = 448 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.82 (s, 2H), 7.23 - 7.28 (m, 1
H), 7.36 (s, 1H), 7.51 (s, 1H), 7.53 - 7.57 (m, 1H), 7.62 - 7.68 (
m, 1H), 7.70 (d, 1H), 7.77 (dd, 1H), 8.24 (m, 1H), 8.82 (d, 1H), 9
.06 (s, 1H).

LC-MS (5i% 1): R, = 1.17 4, MS (ESIpos): m/z = 447 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.73 (s, 2H), 7.21 (d, H), 7.3
7 (s, MH), 7.51 (s, 1H), 7.56 (d, 1H), 7.59 — 7.68 (m, 2H), 7.69 -

7.74 (d, 1H), 7.74 - 7.80 (m, 1H), 8.15 (d, 1H), 8.19 (dd, 1H), 8
.12 (s, 1H).

LC-MS (5i% 2): R, = 2.56 43; MS (ESlIpos): m/z = 439 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.81 (s, 2H), 7.22 - 7.28 (m, 1
H), 7.28 - 7.37 (m, 2H), 7.48 - 7.51 (m, 2H), 7.51 - 7.57 (m, 2H),
7.64 - 7.67 (m, 1H), 7.69 (d, 1H), 8.82 (d, 1H), 9.03 (s, 1H).

LC-MS (A% 1): R, = 1.21 4; MS (ESIpos): m/z = 519 [M+H]*.

"H-NMR (400MHz, DMSO0-d6): d [ppm]= 3.82 (s, 3H), 4.80 (s, 2H), 6.7
1 (s, 1), 7.02 (s, 1H), 7.15 (s, 1H), 7.38 = 7.47 (m, 1H), 7.50 (
s, H), 7.52 - 7.61 (m, 1H), 7.69 (d, 1H), 7.80 (d, 1H), 8.82 (d,
1H), 9.06 (s, 1H).

LC-MS (Bi& 1): R, = 1.24 53; MS (ESIpos): m/z = 453 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 2.39 (s, 3H), 4.79 (s, 2H), 7.1
9-727 (m 2H), 7.34 (s, 1H), 7.43 - 7.47 (m, 1H), 7.48 (s, 1H),
7.51 - 7.57 (m, 1H), 7.63 - 7.66 (m, 1H), 7.69 (d, 1H), 8.82 (d,

1H), 9.05 (s, 1H).
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LC-MS (Ai% 1): R, = 1.20 4; MS (ESIpos): m/z = 457 [M+H]*.

"H-NMR (400MHz, DMSO0-d6): d [ppm]= 7.07 - 7.17 (t, 1H), 7.18 - 7.2
7 (m 1H), 7.30 - 7.42 (m, 2H), 7.44 - 7.52 (m, 2H), 7.52 - 7.60 (
m 1H), 7.66 - 7.73 (m, 1H), 7.86 (d, 1H), 8.17 (dd, 1H).

LC-MS (A& 1): R, = 1.29 4: MS (ESIpos): m/z = 507 [M+H]*.

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.80 (s, 2H), 7.41 - 7.46 (m, 1
H), 7.52 - 7.59 (m, 1H), 7.59 - 7.63 (t, 2H), 7.68 - 7.72 (d, 1H),
7.83 -7.85 (m, 1H), 7.85 - 7.89 (m, 1H), 7.94 (s, 1H), 8.83 (d,

1H), 9.04 (s, 1H).

LCMS (35i& 1): R, = 1.04 43 MS (ESIpos): m/z = 440 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppml= 4.81 (s, 2H), 7.40 - 7.46 (m, 1
Hy, 7.52 - 7.60 (m, 2H), 7.70 (d, 1H), 7.87 - 7.92 (m, 1H), 8.02 (
m, 1H), 8.47 - 8.51 (m, 1H), 8.66 - 8.70 (m, 1H), 8.83 (d, 1H), 9.
04 (s, TH).

LC-MS (A% 1): R, = 1.11 4 MS (ESIpos): m/z = 439 [M+H]*.

"H-NMR (400MHz, DMSO-d6): d [ppml= 4.72 (s, 2H), 7.38 - 7.44 (m, 1
H), 7.51 - 7.57 (m, 2H), 7.60 - 7.66 (t, 1H), 7.69 - 7.74 (m, 1H),

7.83-7.87 (m, 1H), 7.99 - 8.02 (m, 1H), 8.12 - 8.16 (m, 1H), 8.
48 (d, 1H), 8.68 (d, 1H), 8.71 (s, 1H).

LC-MS (5% 1): R, = 1.13 4 MS (ESIpos): m/z = 441 [M+H]".

"H-NMR (400MHz, DMSO0-d6): d [ppml= 4.85 (s, 2H), 7.26 - 7.41 (m, 3
H), 7.44 (s, 1H), 7.48 - 7.54 (m, 1H), 7.54 - 7.63 (m, 1H), 7.68 -
1.72 (d, 1H), 7.83 (dd, 1H), 8.82 (d, 1H), 9.05 (s, 1H).

LC-MS (A& 1): R, = 1.19 4 MS (ESIpos): m/z = 440 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.75 (s, 2H), 7.25 - 7.39 (m, 3
H, 7.44 (s, 1H), 7.47 — 7.54 (m, 1H), 7.54 - 7.66 (m, 2H), 7.72 (
d 1H), 7.76 - 7.80 (m, 1H), 8.17 (d, 1H), 8.70 (s, 1H).

LC-MS (A% 1): R, = 0.98 %4 MS (ESIpos): m/z = 396 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.79 (s, 2H), 7.31 - 7.38 (m, 2
H), 7.47 - 7.51 (m, 3H), 7.58 -~ 7.61 (m, 2H), 7.66 - 7.69 (d, 1H),
7.86 - 7.89 (m, 1H), 7.91 (s, 1H), 8.80 - 8.84 (d. 1H), 9.04 (s

1H).

LC-MS (75i% 1): R, = 1.04 4; MS (ESlIpos): m/z = 395 [M+H]".

"H-NMR (400MHz, DMS0-d6): d [ppm]= 4.71 (s, 2H), 7.30 - 7.37 (m, 2
H), 7.43 - 7.50 (m, 3H), 7.52 - 7.57 (d, 1H), 7.57 - 7.65 (m, 2H),

7.68 - 7.73 (d, 1H), 7.85-7.90 (d, 1H), 7.92 (s, 1H), 8.10 - 8.
17 (d, 1H), 8.71 (s, 1H).
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LC-MS (5% 1): R, = 1.21 43; MS (ESlIpos): m/z = 455 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 4.83 (s, 2H), 7.26 - 7.31 (m, 1
H), 7.43 - 7.47 (m, 2H), 7.48 - 7.53 (m, 2H), 7.68 - 7.71 (d, 1H),

171 - 7.78 (m, 3H), 7.79 - 7.84 (m, 1H), 8.81 - 8.85 (d, 1H), 9.
04 (s, TH).

LC-MS (& 1): R, = 1.28 43; MS (ESIpos): m/z = 454 [M+H]".

"H-NMR (400MHz, DMS0-d6): d [ppm]= 4.74 (s, 2H), 7.22 - 7.27 (m, 1
H, 7.43 - 7.47 (m, 2H), 7.48 - 7.53 (m, 2H), 7.60 - 7.65 (t, 1H),

1.69 - 7.75 (m, 4H), 7.76 - 7.82 (m, 1H), 8.15 - 8.19 (m, tH), 8.
71 (s, 1H).

LC-MS (A% 1): R, = 0.98 43 MS (ESlIpos): m/z = 418 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 3.77 (s, 3H), 4.80 (s, 2H), 6.9
4-6.99 (m 1H), 7.06 - 7.10 (m, 1H), 7.11 - 7.14 (m, 1H), 7.29 (
dd, 1H), 7.42 (t, 1H), 7.54 (s, 1H), 7.65 (s, 1H), 7.69 (d, 1H), 8
.41 (d, 1H), 8.82 (d, 1H), 9.03 (s, 1H).

LCMS (35 1): R, = 1.04 43; MS (ESIpos): m/z = 417 [M+H]".

"H-NMR (400MHz, DMSO-d6): d [ppm]= 3.77 (s, 3H), 4.71 (s, 2H), 6.9
5 (d, 1H), 7.04 - 7.11 (m, 2H), 7.23 (d, 1H), 7.40 (t, 1H), 7.55 (
s, 1H), 7.59 - 7.66 (m, 2H), 7.71 (d, 1H), 8.14 (d, 1H), 8.41 (d,
1H), 8.70 (s, 1H).

LC-MS (A& 1): R, = 1.28 43; MS (ESIpos): m/z = 438 [M+H]".

"H-NMR (500MHz, DMSQ-d6): d [ppm]= 4.72 (s, 2H), 7.20 (d, 1H), 7.2
9-734 (m 2H), 7.46 - 7.56 (m, 4H), 7.59 - 7.65 (m, 2H), 7.71 (
d, 1H), 8.14 (d, 1H), 8.68 (s. 1H).

LC-MS (A% 1): R, = 1.13 4 MS (ESIpos): m/z = 471 [M+H]".

"H-NMR (500MHz, DMSO-d6): d [ppm]= 4.81 (s, 2H), 7.19 - 7.26 (m, 4
H, 7.36 — 7.41 (m, 1H), 7.43 (s, 1H), 7.45 - 7.56 (m, 2H), 7.69 (
d 1H), 7.78 - 7.82 (m, 1H), 8.82 (d, 1H), 9.01 (s, 1H).

LC-MS (5i& 1D: R, = 1.24 53; MS (ESIpos): m/z = 489 [M+H]*.

"H-NMR (500MHz, DMSO-d6): d [ppm]= 4.81 (s, 2H), 7.32 - 7.36 (m, 1
H, 7.44 - 7.48 (m, 2H), 7.48 — 7.53 (m, 2H), 7.53 - 7.60 (m, 2H),
7.60 - 7.65 (m, 1H), 7.68 (d, 1H), 8.82 (d, 1H), 9.01 (s, 1H).

LC-MS (A% 1): R, = 1.30 %*; MS (ESIpos): m/z = 488 [M+H]".

"H-NMR (500MHz, DMSO-d6): d [ppm]= 4.72 (s, 2H), 7.29 - 7.34 (m, 1
H, 7.42 - 7.45 (s, 1H), 7.45 — 7.54 (m, 4H), 7.56 (m, 1H), 7.59 -
7.67 (m, 2H), 7.69 - 7.73 (m, 1H), 8.13 - 8.17 (m, 1H), 8.67 (s,

1H).
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LC-MS (A& 1): R, = 1.02 %; MS (ESIpos): m/z = 473 [M+H]*.

"H-NMR (400 MHz, DMSO-dq): d = 4.80 (s, 2H), 7.25 (s, 1H), 7.57-7.
59 (m, 1H), 7.6 -7.72 (m, 3H), 7.91 (d, 1H), 8.68-8.73 (m, 2H), 9.

45 (s, 2H).

LC-MS (5i% 1): R, = 1.07 43 MS (ESIpos): m/z = 487 [M+H]".

"H-NMR (400 MHz, DMSO-dg): d = 2.81 (s, 3H), 4.73 (s, 2H), 7.25 (s
. 1H), 7.50-7.61 (m, 1H), 7.61-7.75 (m, 3H), 7.91 (d, 1H), 8.60-8.
78 (m, 2H), 9.38 (s, 1H).
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