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ESI-HRMS(positive ion, sodium formate): calcd for C8H8CIN2([M+H]+) 167.0371; fou
nd 167.0391

NMR (DMSO-dg,d ): 2.40 (3H, s), 7.00-7.06 (1H, m), 7.29 (1H, s), 7.39 (1H, d, J=
8.2Hz)
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ESI-HRMS(positive ion, sodium formate): calcd for CgH,,N,([M+H]") 163.0978; foun
d 163.0985

NMR (DMSO-dg,5 ): 2.30 (3H, s), 4.39 (2H, br s), 6.63-6.70 (1H, m), 6.91-6.94 (1
H, m), 6.97-7.01 (1H, m), 7.69 (1H, br s), 10.87 (1H, br s)
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH,oN,O([M+H]™) 319.1559; fo

und 319.1588

NMR (DMSO-dg,0 ): 2.15 (3H, s), 2.39 (3H, s), 3.59 (2H, s), 6.96-7.00 (AH, m), 7
.13-7.20 (1H, m), 7.23-7.29 (4H, m), 7.31 (1H, br s), 7.39 (1H, d, J=8.2Hz)
IR(KBr): 3312, 3024, 2936, 2915, 1653, 1553 cm™ 1

Melting point: 205-2080

HPLC retention time: 11.2 min

HPLC gradient condition: CH3CN/ O.1%TFA; CHZCN(%)/ min: 10/0, 10/1, 90/11, 90/15
10/15.1, 10/20
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ESI-HRMS(positive ion, sodium formate): calcd for CgHgN,ONa([M+Na]l™) 171.0529; f
ound 171.0529

NMR (MeOH-d,,d ): 2.33 (3H, s), 6.83 (1H, d, J=7.8 Hz), 6.86 (1H, d, J=7.4 Hz),
6.89-6.95 (1H, m)
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ESI-HRMS(positive ion, sodium formate): calcd for CgH,CIN,([M+H]™) 167.0370; fou
nd 167.0375

NMR (MeOH-d,,5 ): 2.50 (3H, s), 7.04 (1H, d, J=7.4 Hz), 7.11-7.17 (1H, m), 7.30
(1H, d, J=8.2 Hz)
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ESI-HRMS(positive ion, sodium formate): calcd for CgH, N,([M+H]") 163.0978; foun
d 163.1009

NMR (MeOH-d,,d ): 2.43 (3H, s), 6.79 (1H, d, J=7.3 Hz), 6.84-6.91 (1H, m), 7.06
(1H, d, J=7.8 Hz)
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH,oN,O([M+H]™) 319.1559; fo
und 319.1562

NMR (DMSO-dg,0 ): 2.18 (3H, s), 2.52 (3H, s), 3.61 (2H, s), 6.95-6.99 (1H, m), 7
.05 (1H, t, J=7.8 Hz), 7.13-7.21 (1H, m), 7.22-7.30 (4H, m), 7.35 (1H, d, J=7.8
Hz)

IR(KBr): 3272, 3027, 1667, 1628, 1575 cm™*

HPLC retention time: 11.9 min
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ESI Mass: 191.0[M+Na]*(positive)
NMR(DMSO-dg,d ): 6.89-6.97 (3H, m), 10.75 (2H, br s)
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Mass: 187.0[M+H] " (positive)

NMR (MeOH-d,,5 ): 7.26 (1H, dd, J=1.8 and 8.7 Hz), 7.46 (1H, d, J=8.7 Hz), 7.51
(1H, d, J=1.8 Hz)
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ESI-HRMS(positive ion, sodium formate): calcd for C,HgCIN,([M+H]™) 183.0432; fou
nd 183.0442

NMR (DMSO-dg,0 ): 4.49 (2H, br s), 6.76-6.93 (1H, m), 7.03-7.14 (2H, m), 7.98 (1
h, br s), 11.15 (1H, br s)
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH,gCIN,O([M+H]™) 339.1007;
found 339.0978

NMR (DMSO-dg,0 ): 2.17 (3H, s), 3.59 (2H, s), 7.13-7.21 (2H, m), 7.24-7.30 (4H,
m), 7.52 (1H, d, J=8.7 Hz), 7.55 (1H, d, J=2.3 Hz)

IR(KBr): 3263, 3031, 2914, 2842, 1654, 1623, 1556 cm™ 1

HPLC
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retention time: 13.1 min
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ESI Mass: 225.0[M+Na]™(positive)

NMR (DMSO-dg,d ): 7.08 (1H, d, J=8.2 Hz), 7.15 (1H, s), 7.28 (1H, d, J=8.2 Hz),
10.99 (2H, br s)
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NMR (MeOH-d,,d ):
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ESI-HRMS(positive
found 373.1259
NMR (DMSO-dg,0 ):

m), 7.46-7.52 (1H,
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ion, sodium formate): calcd for CgHgCIFN,([M+H]™) 221.0088; f
7.54 (1H, d, J=8.2 Hz), 7.70 (1H, d, J=8.2 Hz), 7.88 (1H, s)
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ion, sodium formate); calcd for CgHgFsN,([M+H]™) 217.0696; fou
7.25-7.39 (2H, m), 7.48-7.53 (1H, m)
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ion, sodium formate); calcd for C,gH;gFsN,O([M+H]™) 373.1271;

2.19 (3H, s), 3.60 (2H, s), 7.14-7.21 (1H,
m), 7.70 (1H, d, J=8.2 Hz), 7.84 (1H, s)

m), 7.24-7.31 (4H,

IR(KBr): 3033, 2935, 2901, 1637, 1551 cm~t
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retention time: 13.6 min
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ESI Mass: 191.1[M+H]*(positive)

NMR (DMSO-dg,5 ):

1.26 (9H, s), 6.83 (1H, d, J=7.8 Hz), 6.91 (1H, s), 6.94-6.97

(1H, m), 10.44 (2H, br s)
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ESI
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Mass: 209.1[M+H]"(positive)
(DMSO-dg,d ): 1.31 (9H, s), 7.25-7.44 (3H, m)

O
O
0
O
4

0

O
O

t
u
O

O
ooooboooooooboooooboooooobooboooooboooooooooan

obobooooobooboboboooooboobobooboooooboobaobaa
uyboboouooobobobouooouoboobobobobooouobuobobad
ooobooooobooooooooooonn

ESI-HRMS(positive ion, sodium formate): calcd for C ,H; N,([M+H]™) 205.1448; fou
nd 205.1458
NMR (DMSO-dg,0 ): 1.29 (9H, s), 6.87-7.95 (BH, m)

O

a
O
O
g
u

OooOooooogd

O

O

I I B B
I B

0

O

O

g
uoboboooooobooboboboooooboobobobooooobobobaa
ooodooo0o0ooo0oooOoooOooooooooooooogoooooao
ooooo0oooo0ooooooooooooooooooooooooooon
oboboooooobooboboboooooboobobobooooobobobao
ubobooooobobobobooobooboboboboooobobobaa
ooooooooboooao

ESI-HRMS(positive ion, sodium formate): calcd for C,,H,sN,O([M+H]™) 361.2023; fo
und 361.2029

NMR (DMSO-dg,0 ): 1.33 (9H, s), 2.15 (3H, s), 3.59 (2H, s), 7.13-7.20 (1H, m), 7
.22-7.30 (5H, m), 7.43 (1H, d, J=8.2 Hz), 7.51 (1H, br s)

IR(KBr): 3026, 2961, 2903, 1655, 1558 cm™*

HPLC
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ESI-HRMS(positive ion, sodium formate): calcd for CgH,,N,O([M+H]™) 163.0866; fou
nd 163.0850

NMR (DMSO-dg,0 ): 2.16 (3H, s), 2.18 (3H, s), 6.63 (1H, d, J=7.8 Hz), 6.72 (1H,
d, J=7.8 Hz), 10.40 (1H, s), 10.55 (1H, s)
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NMR (DMSO-dg,d ):
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ESI-HRMS(positive ion, sodium formate): calcd
d 177.1169
NMR (DMSO-dg,0 ): 2.22 (3H, s), 2.28 (3H, s),
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ESI-HRMS(positive
und 333.1726

NMR (DMSO-dg,d ):
1H, d, J=7.8 Hz), 7.12-7.30 (6H, m)
IR(KBr): 3026, 2920, 2866, 1677, 1600 cm™t
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ion, sodium formate): calcd

2.

17 (3H, s), 2.31 (3H, s),

retention time: 12.1 min
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ESI-HRMS(positive ion, sodium formate): calcd for C;3H,sClOgNa([M+Na]™) 277.0602

; found 277.0594

NMR (CDCl3,6 ):1.19-1.24 (3H, m), 2.20 (3H, s), 3.06-3.18 (2H, m), 3.70-3.76 (1H
m), 4.09-4.21 (2H, m), 7.09-7.14 (2H, m), 7.21-7.26 (2H, m)
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH;gCIN,O([M+H]") 353.1164;
found 353.1151

NMR (DMSO-dg,6 ): 2.15 (3H, s), 2.39 (3H, s), 3.58 (2H, s), 6.98 (1H, dd, J=0.9
and 8.2 Hz), 7.27-7.35 (5H, m), 7.39 (1H, d, J=8.2 Hz)

IR(KBr): 3032, 2921, 2864, 1665, 1552 cm™*

HPLC retention time: 12.0 min
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH,o0sNa([M+Na]*) 319.1310;
found 319.1336

NMR (CDCl;,d ):1.22 (3H, t, J=7.3 Hz), 2.22 (3H, s), 3.15-3.25 (2H, m), 3.78-3.8
4 (AH, m), 4.10-4.23 (2H, m), 7.23-7.27 (2H, m), 7.30-7.35 (1H, m), 7.39-7.45 (2
H, m), 7.48-7.53 (2H, m), 7.54-7.58 (2H, m)

goooaon
oo0oo0oDoDDODO0OO000O0O00ooQooOo0O0DDODO0D00DU0DO0o0OooDoODoOooDoODDOoDOoOOoDOoOg
coooooooooooooooooooooooooooooooon0an
gooooooboob bbbt oooooooboobbboobod



27) JP 5854390 B2 2016.2.9

oobooodooboo0O0oO0oOooO0oO0oOooOboO0oOoO0ooOoOO0OO0oO0OOOO0OO0OOODODO0OOoOOOOoOoaOn
gooooodogoobooooooogogoboobooogUobooogooDboogugbooo
goooooooobooooooogooooboooobooOoooDbbooguoDbooo
oooO0oooooooooooano

ESI-HRMS(positive ion, sodium formate): calcd for C,gH,N,O([M+H]™) 395.1866; fo
und 395.1834

NMR (DMSO-dg,d ): 2.19 (3H, s), 2.39 (BH, s), 3.63 (2H, s), 6.96-7.00 (1H, m), 7
-30-7.47 (7H, m), 7.54-7.64 (4H, m)

IR(KBr): 3246, 3031, 2922, 2864, 1656, 1557, 1541 cm™t

HPLC retention time: 12.7 min
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ESI-HRMS(positive ion, sodium formate): calcd for C;gH,,Cl,0z;Na([M+Na]™) 311.021
2; found 311.0203

NMR (CDCl3,d ): 1.19-1.25 (3H, m), 2.23 (3H, s), 3.04-3.16 (2H, m), 3.69-3.75 (1
H, m), 4.11-4.23 (2H, m), 6.97-7.05 (1H, m), 7.22-7.36 (2H, m)
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ESI-HRMS(positive
found 387.0748

on, sodium formate): calcd fo

=

C1oH16CIoN,O([M+H]™) 387.0779;
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NMR (DMSO-dg,d ): 2.17 (3H, s), 2.39 (BH, s), 3.60 (2H, s), 6.98 (1H, dd, J=0.9

and 8.2Hz), 7.27 (1H, dd, J=1.8 and 8.2 Hz), 7.32 (1H, br s), 7.39 (1H, d, J=8.2
Hz), 7.52 (1H, d, J=8.2 Hz), 7.55 (1H, d, J=1.8 Hz)

IR(KBr):3050, 2922, 2865, 1665, 1561 cm™*

HPLC retention time: 12.7 min
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ESI-HRMS(positive ion, sodium formate): calcd for C;3H,sF;0;Na([M+Na]™) 311.0866
; found 311.0878

NMR (CDCI3,d ): 1.21 (BH, t, J=7.1 Hz), 2.22 (3H, s), 3.15-3.27 (2H, m), 3.74-3.
80 (1H, m), 4.10-4.22 (2H, m), 7.28-7.32 (2H, m), 7.51-7.55 (2H, m)
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gboobooooooobogobobooboooobobobobooboooboobobobaa
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gooooooooboooooooooobooooboboooobobboooobooboo
gbooooooobooboobobobooooboobobobooboooooboobobao
ugbooboooooboobobaobaoodo

ESI-HRMS(positive ion, sodium formate): calcd for C,oH,gFsN,O([M+H]™) 387.1433;
found 387.1414

NMR (DMSO-dg,6 ): 2.17 (3H, s), 2.39 (3H, s), 3.69 (2H, s), 6.99 (1H, dd, J=0.9
and 8.2 Hz), 7.32 (1H, br s), 7.39 (1H, d, J=8.2 Hz), 7.50 (2H, d, J=8.2 Hz), 7.
64 (2H, d, J=8.2 Hz)

IR(KBr):3268, 2923, 2865, 1666, 1552 cm™*

HPLC retention time: 12.4 min
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ESI-HRMS(positive

found 293.1141

(29) JP 5854390 B2 2016.2.9

I\,\
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S—NHNH - YN
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HO

40
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ion, sodium formate): calcd for C;,H,g0;Na([M+Na]™) 293.1148;

NMR (CDCl5,3 ): 1.13-1.21 (3H, m), 2.20 (3H, s), 3.27-3.38 (2H, m), 3.88 (1H, t,
J=7.8 Hz), 4.08-4.21 (2H, m), 7.28-7.34 (1H, m), 7.40-7.48 (2H, m), 7.63 (1H, s
), 7.72-7.82 (3H, m)
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ESI1-HRMS(positive
found 391.1516
NMR (DMSO-dg,d ): 2.19 (3H, s), 2.39 (BH, s), 3.77 (2H, s), 6.98 (1H, d, J=7.8 H
z), 7-32 (1H, br s), 7.37-7.50 (4H, m), 7.74 (1H, br s), 7.78-7.88 (3H, m)
IR(KBr):3331, 3057, 2982, 2922, 1636, 1558 cm™*

HPLC
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ion, sodium formate): calcd for C,gH,oN,ONa([M+Na]™) 391.1529;

retention time: 12.2 min
ooooao
oooao
oo0oooDoO0oooDoOoOoU0ooDooO0ooU0ooDoDoOOoUooOoDDoOOoOOoOooDoDoODOooOooDooOOg
0000000000000 00000000000000DO0ooooooDooonoan
O
O

10

20

30

40



(30) JP 5854390 B2 2016.2.9

goooaon
o 0
OFt
I ™
s
41 NN
N N - 2 Pl =
| S—NHNH = | N
H H o
4
42
gpboooo
ooooaon
gooooooboboboob bbb uoooooobobobbbboobooo
oond
gooooooboob bbbt oooooooboobobboobooo
goooooboboobob b bt ooooooboobobobobooood
oooo

ESI-HRMS(positive ion, sodium formate): calcd for C;_H,,0;Na([M+Na]*) 299.1617;
found 299.1628

NMR (CDCl;,d ): 1.19 (BH, t, J=7.3 Hz), 1.28 (9H, s), 2.19 (3H, s), 3.13 (2H, d,
J=7.3 Hz), 3.76 (1H, t, J=7.3 Hz), 4.15 (2H, q, J=7.3 Hz), 7.07-7.13 (2H, m), 7
.26-7.37 (2H, m)

ugbooaod
oooboooooobooooobooooooboobooooobobooooboboooobooo
cooooooooooooooooooooooooooooooooooooondd
ao
ooooooooobooooobooooooboobooboooobooboooobooooobooo
coooooooooooooooooooooooooooooooooooooodg
coooooooooooooooooooooooooooooooooooooodd
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ESI-HRMS(positive ion, sodium formate): calcd for C,zH,gN,O([M+H]™) 375.2179; fo
und 375.2184

NMR (DMSO-dg,0 ): 1.24 (9H, s), 2.16 (3H, s), 2.39 (3H, s), 3.54 (2H, s), 6.98 (
1H, dd, J=0.9 and 8.2 Hz), 7.17-7.21 (2H, m), 7.25-7.29 (2H, m), 7.31 (1H, br s)
, 7.39 (1H, d, J=8.2 Hz)

IR(KBr):3233, 3024, 2961, 2865, 1658, 1558cm™*

HPLC retention time: 13.1 min
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oooooao
HPLC
[
=ieh 1H-NMR IR ESFHRMS  [retention] -
’ time pli;ty
min) | %
ve. N Me NMR (DMSO-d,B): 2.15 (3H, 5), 2.39 (3H, ESI-HRMS (postiive ion,
\©:}—~)j\/© ), 3,50 (2H, s}, 6.96-7.00 (1H, m), 7.13- |IR (KEr): 3312, sodium formate)
1 il 7.20 (1H, m), 7.23-7.29 (4H, m), 7.31 (1H, {3024, 2836, 2915, calcd for CrgHigN;O 11.2 99.4
Ho br s), 7.39 (1H, d, J=8.2Hz) 1663, 1553 cm™ | ((M+H]") 318.1559;
: found 319.1588
Me NMR (DMSO-dg,5): 2.18 (3H, 8), 2.52 (3H, ESHHRMS (posiive ion,
SN N M s}, 361 (2H, 5), 6.95-6.99 (1H, m), 7.05  |IR (KEX): 3272, sodium formate)
2 || \>—N (1H, 1, J=7.8Hz), 7.13-7.21 (1H, m), 7.22- [3027, 1667, 1628, caled for CygHigNsO 1.9 98.6
7N 7.30 (4H, m), 7.35 (1, d, J=7.8H2)  |1575 cm’ (IM+HT") 319.1558 ;
HO found 319.1562
o N M NMR (DMSO-ds,5): 2.17(3H,5), — ESI—HRdMS (fpositive on,
}—N}l/@ 3.50(2H,s), 7.13-7.21(2Hm), 7.24- a0, 014, 2602, | o0 formate
3 N 7.30(4H,m), 7.52(1H,d,J=8.7Hz), 1654, 1623, 1556 caled for C1gHssCIN,O 13.4 98.9
HO 7.55(1H,d,J=2.3Hz) o (IM+H]") 339.1007 ;
found 339.0978
NMR (DMSO-dg,5): 2.19(3H,), ESHHRMS (positive ion,
FaC N Nt 3.60(2H,3), 7.14-7.24 (1H,m), 7.24- IR (KEr): 3033, sodiurn formate)
4 U %N);L/@ 7.31(4H,m), 7.46-7.52(1H,m), 2935, 2001, 1637, | calod for CygHeFsNsO | 135 98.8
LI, 7.70(1H,d,J=8.2Hz), 7.84(1H,5) 1854 om'™” (IM+HT) 3734271 ;
found 373.1259
NMR (DMSO-d,5): 1.3 (8H, s), 215 (3H, ESMHRMS (posttive ion,
N N M 5), 3.59 (2H, 8), 7.13-7.20 (1H, m), 7.22- |IR (KBr): 3026, sodium formate)
5 ><C]:>—N 7.30 (5H, m), 7.43 (1H, d, J=8.2Hz), 7.51 {2861, 2803, 1655, caled for CyahagN,O 125 97.9
N (1H, brs) 1558 o (IM+HT') 361.2023 ;
found 361.2029
W M NMR (DMSO-052): 217 (3K, ) 231 (3. | o o sope ESHRS gﬂf:g; for,
6 ”m o), 244 (BH, ), 351 (2H,9) 696 (1M & ooy, omes, 1677, | caledfor GO | 121 74
hd =7 BH2), 7.12-7.30 (6K, m) 1600 e (IVHHT) 333.1710
found 333.1726
N nMe o INMR (DMSO-5,3): 2.15 (3H, 5), 2.38 (3H, ESI-HRMS (postiive ion,
S ] s), 3.58 (2H, 5), 6.98 (1H, dd, J=0.9 and |IR {KBr}: 3032, sodium formate)
7 ] 8.2Hz), 7.27-7.35 (5H, m), 7.39 (H, d,  [2921, 2864, 1665, | caled for CyuHyCIN,O 12.0 98.1
HO J=8.2Hz) 1552 o’ (IM+HT") 3531184 ;
found 353.1151
W e NMR (DMSO-d5,5): 218 (34, 5), 2.3 (3H, |IR (KE): 3246, ES":DRd:\:rsng‘ﬁ“a'i";'”"'
yeorf ¢), 3.63 (2H, §), 6.96-7.00 (1H, m), 730 [3081,2922, 2864, | oo v h g
8 v 747 (H, m), 7 547.64 @4H, m) 1656, 1557, 1641 cd for CysHzsNs 12.7 98.3
o ’ e ' - (IM+H]") 395.1866 ;
found 395.1834
o VMR (DVSO-d,5): 217 (3, 5), 238 (3H ESHRMS (positve ion,
N e 1 {5), 360 (2H, 5), 6.98 (1H,dd, J=09 and ;o ey 30, sodlum forme)
9 \Q: N 8.2Hz), 7.27 (H, dd, J=1.8and 8.2Hz), |oq99 9555 1685, | caled for CogHCLNO | 127 578
N 7.52 (1H, brs), 739 (1H, d, J=8.2H2), [y’ [ 387079
HO 7.52 (1H, d, J=8.2Hz), 7.55 (1H, d, Y
J=1.8H2) found 387.0748
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HPLC
=
N 1H-NMR R ESHFHRMS  [retention]
Ne. time | PUTty
{min) (%)
NMR (DMSO-d5,): 2.47 (3, s), 2.39 (3H, ESI-HRMS (posiive ion,
N M oy [S), 389 (2H, 5), 699 (1H, dd, J=09and |0 wepn. 3op. sodium formate)
10 “m B T2 (I ool TSy [2928.2008, 1666, | caodfor a0 | 124 | 890
i Ho (Z_H.d J);eéHz() o R teaz e’ () 387.1433
S found 387.1414
N NN NMR (DMSO-d5,5): 2.19 (3H, s, 2.38 (3H, ESI-HRMS (posttive ion,
ot s), 3.77 (2H, s), .98 (1H, d, J=7.8Hz),  |IR (KBr): 3331, sodium formate)
11 N 7.32 (1H, brs), 7.37-7.50 (4H, m), 7.74  |3057, 2882, 2922, | calcd for CzHzN.ONa 12.2 99.0
HO (1H, br s), 7.78-7.88 (3H, m) 1636, 1558 cm’ | (M+Na]") 381.1529 ;
found 3911516
NMR (DMSO-d5,5): 1.24 (9H, 5), 2.16 (3H, ESI-HRMS (postive ion,
NN M s), 2.39 (3H, 5), 3.54 (2H, 5), 6.98 (1H, dd, IR (KBr): 3233, sodium formate)
12 \@H O /=0.9 and 8.2Hz), 747721 (2H,m), {3024, 2061, 2865, |  caled for CysHyNO 13.1 984
N 7.05-7.29 (2H, m), 7.31 (1H, brs), 7.3 [1658, 1558 cm™ | ([M+H]") 375.2179;
(1H, d, J=8.2Hz) found 375.2184
N N ESI-HRMS (positive ion,
dium format
C\: SN NVR (DMSO-dg,B): 177 (3H, 8,217 [IR (kB 3288, | 2 d’;’;‘c‘:m;zo
13 N = (3H, 5), 7.12-7.18 (2H, m), 7.50-7.55 (2H, [3048, 2921, 2862, 8.5 9.3
H m) 1626, 1547 om? | (M) 220.1084;
HO ' found 229.1081
ESI-HRMS (positive fon,
dium format
N\>__N/N\ NMR (DMSO-dg,©): 217 (3H,5), 360 [IR (kBr 3269, | (% c?,,HﬁSlo
14 = (2H, 5, 7.13-7.19 (3H, m), 7.24-7.30 (4H, {3026, 1627, 1542 11.0 99,0
N m), 7.497.55(2H, m) o (') 3051397 ;
HO (AR found 305.1396
N N ESI-HRMS (posttive ian,
dium format
\>_N’ o NMR (DMSO-g, 8): 2.20 (3H, ), 524 |IR (KBr}: 3310, cjgd‘f;fcf:'::,‘jzo
15 = (1H, 8), 7.14-7.20 (2H ,m), 7.48-7.55 (2H, |3043, 2805, 1626, i 73 9.6
{:{ m) 1559 o (M) 215.0027 ;
HO found 215.0933
ESI-HRMS (positive ion,
N N o ; dium format
@i J (/@: NVR (DMSO-t, B): 219 (3H, ), 361 |IR (KBr) 3163, | > c,mcn?m
16 N o |(2H, ), 7.44-7.19 (2H, m), 7.28 (1H, dd, {290, 1626, 1606 V) 3730617 128 98.1
HO = N -1 . v
J=1.8 and 8.2Hz), 7.50-7.57 (4H,m)  |em ound 473 0624
ESI-HRMS {positive ion,
Me N New ™€ INMR (DMSO-dy, 8): 1.77 (3H, 5), 2.16 ' sodium formate)
N o OF WIS IR (KBr): 3308,
17 \©:N>—N . (3H, 5), 239 (3H, ¢), 6.98 (1H, dd, J=08, |304a poog, gpgy, |  C00 Tor CuatheleO a0 -
N Me |8.2Hz), 7.32 (1H, brs), 740 (1H, d, 1635 1573 om? | (M) 243.1240;
HO J=8.2Hz) ) found 243.125¢
N Ny M@ ESI-HRMS {posiiive fon,
\ s
>—N NIMR (DMSO-d,5): 2.38 (3H, 5), 7.14-7.26{IR (KBr): 3056, sodium formate)
18 N = (3H, m), 7.34-7.40 (2H, m), 7.54-7.59 (2H, {2984, 1665, 1596, | calud for CypHyN,O 114 99.1
HO m), 7.63-7.67 (2H, m) 1514 cm’! (IM+H]) 291.1240;
found 291.1253
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HPLC
%Njfﬁ“ 1H-NMR IR ES-HRMS  [retendon]
: N purity
- fime (%)
(min)
N N Me ESI-HRMS (positive ion,
e NMR (DMSO-ds,5): 2.19 (3H, 8), 3.77 (2H, IR (KEr): 3068, sodium formate)
19 N = OO s), 7.13-7.48 (2H, m), 7.40-7.55 (5H, m), [2923, 1643, 1586, | calcd for CppHygNO 121 99.1
Ao d 7.73 (1H, brs), 7.80-7.86 (3H, m) 1528 om'” (V") 355.1553 ;
found 355.1577
iy ESI-HRMS (positive ion,
NN ¢ NMR (MeOH-dy5): 2.23 (3H, s), 3.39 (2H, [IR (KBr): 2997, sodium formate)
20 >"N coome (Sh 370 (3H, ), 7.23-7.28 (2H, m), 7.51- 2950, 1734,1690, | calcd for CysHisNyOs 8.7 97.5
N 7.58 (2H, m) 1608, 1600 ! | (IMHT) 287.1139;
HO found 267.1145
N N Me ESI-HRMS (positive ion,
" = NMR (DMSO-de,B): 2.15 (3H, 5), 3.2 (2H, IR (KBr): 3433, sodium formate)
21 N COOH |m), 7.13-7.18 (2H, m), 7.49-7.55 (2H, m) [2993, 1690, 1609, | calod for CygHyN,Oz 78 97.0
Hod 1525 e (IM+HT") 273.0082 ;
found 273.0967
Me . ESI-HRMS (positive ion,
N NooMe  [NMR (DMSO-): 1.78 (3H, <), 218 () g epry apag sodium formate)
- )
22 S, ?:’Hz‘f%g*’é;l')ﬁfg’:fg (joj—n;)éEg)s 2912, 1672, 1606, | calod for CoHuN,ONa | 82 %3
ﬁ Me 11, J=T7.BH2), 7.35 (1R, 0, 57 1497 cm”! (IM+Na") 265.1060 ;
HO found 265.1062
. ESI-HRMS (positive ion,
N Me NMR 1(DMSO'd6'E)‘ 216 (3H, 5), 3.89 (2H, IR {KBr): 3280, sodium formate)
23 h §), 713748 (2H,m), 7.207.29 (2H, m). gy 135, 1619, | caled for CigHgONO | 118 | 985
o 7.32:7.36 (1H, m), 7.41-7.44 {1H, m), )
N 5075 G ] 1573 om (IM+H[") 339.1007 ;
HO a Rk found 339.1022
. ESI-HRMS (posiiive ion,
N M cFy  NMR (DMSO-dy, 3): 2.18 (3H, §), 368 |IR (KBr): 3263, f“"i“mf"""ate)
N caled for CygHisFaNsO
24 (2H, ), 7.12-7.18 (2H, m), 7.47-7.54 (4K, [2817, 1667, 1620, 122 98.9
m), 7.63 (2H, d, J=8.2Hz) 1548 o (IMHT') 3734270
H 3 hd, found 373.1287
ESI-HRMS (positive ion,
N N M F [NMR (DMSO-ds, 8): 217 (3H,5), 359 |IR (KEr): 3246, sodium fomate)
4 caled for CygHysFN:ONa
25 N‘>~N (2,), 706781 (21, m), 714710 H, (3060,2810, 1857, 1 5 S0 F 12 9.5
. 8 ' .
N m), 7.29-7.33 (2H, m), 7.51-7.54 (2H, m} 11605, 1607 cm et
ESI-HRMS (positive ion,
e . INMR (OMSO-5, 5): 1.25 (9H, 5), 247 |IR (KEr): 3306, sodium fomnaie)
N N caled for CpyHysNsO
26 @:%ﬂf (3,5} .55 (24, ), 710722 4, m), {3058, 2961, 1643, | L L0 130 98.7
3 X 1 . ;
K 7.26-7.30 (2H, m), 7.48-7.55 (2H,m)  [1553 om s
N ESI-HRMS (positive ion,
e
@N\>_N'N\ NMR (DMSO-dg, 5): 219 (3H, 5), 351 IR (KEn): 3360, ca;g‘i’;‘rr'l‘:f"?aém o
27 N o (2, 9),7.13-7.18 (2H, m), 7.21.7.37 (4H, (3068, 2919, 1629, D) 31;9'2007‘, 118 97.8
H .7.55 -1 g 3
ud m), 7.50-7.55 (2H, m) 1553 om e 1008
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HPLC
==
=1 1H-NMR R ESHHRUS  [retention]
time p(%)
(min)
ESI-HRMS (positive ion,
Me i
“>_ N ClNMR (DMSO-dy, 8): 216 (3H, ), 366 |IR (KBr}: 3208, sodium formate)
N caled for CqgHysClLN,O
28 N (H,5) 714719 0, m), 734737 o, [30872906,2807, | L0 12 98.1
R . .4 N '
ud I m), 7.50-7.55 (2H, m), 7.57-7.58 ({H, m) [1628, 1552 cm o 373060
ESIHRMS (positve ion,
N oM NMR (DMSO-ds, 8): 2.20 (3H, §), 384 [IR (KBr): 3267, c;zg’;’;‘g’";a:’o
29 C[NH {2H, §), 7.12-7.19 (2H, m), 7.30-7.40 (3H, |3028, 1657, 1555 I 3;‘1 1’;1‘0 126 98.5
Sl . 1
N m), 7.41-747 (2H, m), 7.50.7.64 (6H, m) Jem o 712
" ESI-HRMS (positive ion,
e dium f
©iN>_N'N\ 1 INMR (DMSO-dy, 8): 2.17 (3H, §), 359 [IR (KBr): 3268, ca;; f‘;’r"‘cfr’;:‘iﬁzlo
30 ﬁ (2H, 5 7.137.19 (2H, m), 7.28-7.35 (4H, {3027, 2535, 290, ) 3"391007. 119 98.4
HO m), 7.48-7.55 (2H, m) 1556 cm found 338.1010
Ve e ESI-HRMS (positive lon,
"‘~>__N4N\ NMR (DMSO-ds, 8): 2.15 (3H, 5), 353 |IR (KBr): 3258, sodium formate)
31 N (2H, 5), 370 (3H, 5), 6.80-6.86 (2H, m), [3040, 2903, 2634, | calod for CygHNO; | 108 9.2
Hood 743721 (4H, m), 7.50-7.55 (2H, m) 1627, 1547 em” | ((M+H]") 33,4503 ;
found 335.1493
. ESI-HRMS (positive ion,
NN F [NMR (NSO, 8: 246 (H. 5238 e oear a sodum formaie)
32 e (8H, ), 350 (2M, ), 6.98 (1H, dd, /=0 Janan s0o0, 1667, | calcdfor CulpFNO | 114 | 983
N and 8.2Hz), 7.04-7.12 (2H, mi), 7.26-7.34 . )
H (3 m), 738 1 0. B 2] 1601 cm (IV+HT") 337.1458 ;
Tl 135410 G J=5. found 337.1443
Me ESI-HRMS (posiiive ion,
N N .
\O: . NNR (DMSO-d, 8: 214 (3H,9, 240 | o o100 ot fomale)
33 " (Jafa 21 3-5? f;; ;)6 i‘:{"’ (1 H%déw 45 [[526:2898,1674, | caldforCuHoCNO | 120 088
oWl & (ZL'm)Z)" S8 (M, m), 7.I6TAS  ieoe tg0dom’ | (ueH]) 3531183 ;
g found 353.1175
e . | NV (D504, B): 2:14 (8H. 5, 239 ESIHRMS (positive fon,
Me\@:"‘}_ﬂ'" OM2! 31, 5), 351 (2H, 5), 370 (3H, 5), 6.84-  [IR (KBr): 2021, sodium formate)
34 N 6.85 (2H, m), 6.96-7.00 (1H, m), 7.16-7.21 {2833, 1673, 1851, | calcd for CuHues0; | 110 985
"y (2H, m), 7.31 (1H, br s}, 738 (1H, ¢, {1583 cm” (IM+HT") 349.1659
J=B.2Hz) found 3481658
o NMR (DMSO-d;, 5): 2.18 (3H, 5), 3.60 ESIHRMS {posilive ion,
N, e M (2H, 5), 7.14-7.20 (1H, m), 7.24-7.31 (4H, |IR (KBr): 3308, sodium formate)
35 g—r«)j\/@ ), 746 (1, dd, /=14 and 8.247), 7.49- 3028, 2915, 1655, | caad or CoHONO | 142 | g0
od 754 (2H, m), 7.58 (1H, d, J=8.2Hz), 1555 om'” (IM+HT) 4151302 ;
: 7.667.71 (2H, m), 7.76 (1H, brs) found 415.1327
c NMR (DMSO-dg, 8): 2.18 (3H, 5), 3.60 ESI-HRMS (positive ion,
N N Me (2H, 5), 7.29-7.35 (4H, m), 7.46 (1H, dd,  [IR (KBr): 3308, sodium formate)
36 N ©J=1.4 and 8.2Hz), 7.48-7.54 (2H, m), 7.59 3051, 2823, 1656, | calcd for CyqHseCiN,O 14.9 98.9
ﬁ (1H, d, J=8.2Hz), 7.66-7.71 (2H, m), 7.75 {1667, 15420m” | (M+HI') 449.0830;
(1H, d, J=1.4Hz) found 448.0925
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HPLC
(==
R TH-NMR IR ESHHRMS  [retention]
No. . purity
time )
(min) o
NMR (DMS0-ds, 5): 2.18 (3H, ), 3.61 ESI-HRMS (positive ion,
N N (2H, 5), 7.14-7.20 (1H, m), 7.24-7.36 (5H, |IR (KBr): 3338, sodium formate)
37 N):(/@ m), 7.43-7.50 (3H, m), 7.5 (1H, d, 3025, 2697, 1623, |  caled for CasHz:N,O 13.2 98.4
3 od J=B.2Hz), 7.64-7.68 (2H, m), 7.76 (1H, br [1577, 1541 em™ | (IM+H]") 381.1710;
5) found 381.1716
. ESI-HRMS (pasitive ion,
Ve ENMR(DMSOdG. B:218(3H, ) 380 | ey nany sodum formae)
38 S, (2H, 5), 726-7.37 (5H, m), 744750 (8H, 13058 7003, 1604, | calodfor CoHaCING | 139 | 977
H m), 759 (1H,d, J=B.2Hz), 764788 (H, [, o' s M) 15,1220
wd m), 776 (1H, brs) ( 1320
found 415.1323
e ESIHRMS (positive ion,
. NMR (DMSO-d, 5): 1.78 {3H, 5), 2.18 : sodjum formate)
Me: 6:
39 N}—MN (3H, s), 2.35 (3H, 5), 7.27 (2H, d, s;gsgzaaze;ém caled for CygHisN,O 16 a7.0
N e [/=7-8H2), 7.42 (1H, dd, J=1.8, 8.2Hz), 1633’ 1559'cm_1 " (veHp) 3194553 ; ’ '
HO 7.51-7.58 (34, m), 7.73 (1H, br s) ’ found 319,1652
" ESI-HRMS (positive ion,
° INMR (DMSO-d5, 8): 217 {3H, 5), 2.35 sodium formate)
IR (KBr): 3448,
40 "»_N,” Me | (3H, 5), 3.60 (2H, 5), 7.13-7.21 (1H, m), 30§7 2"9632442873 caled for CasHaNO 126 .0
N 7.23-7.31 (6H, m), 7.43 (1H, dd, J=1.8, 1632' 1555'cm.1 | (v+HT") 395.1866 ; ’ '
Ko 8.2Hz), 7.51-7.58 (3H, m), 7.72 (1H, brs) ’ found 395.1852
v ESI-HRMS (negative ion,
. NMR (DMSO-dg, 8): 2.17 (3H, 5), 2.34 IR (KBr}: 3253 sodfum formate)
41 N 1(3H, 5), 3.59 (2H, 5), 7.24-7.36 (BH; m), 3025, 2021, 2804, | AT CalaCNO | 655
N 743 (1H, dd, J=18and B2H2), 782758 [, o oo [ (MHD) 427,131 ; ’
(3H, m), 7.72 (1H, br s) ! found 427.1326
Me
N N ESI-HRMS (positive ion,
4 . )
\©i \>_N NMR (DMSO-d;, 5): 2.3_9 @Hs)h241 | (KBr): 3080, sodium formate)
2 N (3H, 5), 7.07 (1H, dd, J=08 and B.2H2), Leen “soe gata | calod for CygHeN,O 118 o5
"o 7.12:7.17 “Hth 7.327.38 (3H, m), 744) 4 (M) 305.4397
(1H, d, J=8.2Hz), 7.64-7.68 (2K, m) found 3051402
N N ESHHRMS (posiive ion,
N>— NI IO [NWR (OMS0-ts, ©): 208(@H,5),528  [IR(KBr): 3228, | sodium fommate)
43 oo d (1H, 5), 7.13-7.24 (4H, m), 7.26-7.33 (8H, |3025, 1656, 1559 | calod for CpsHzyN,O 13.0 88.0
O m), 7.48-7.53 (2H, m) o (IM+H]") 3841710 ;
found 381.1707
a N N M~ CIINMR (OMSO-ds, 8): 247 (3H, ), 359 i ESHHRMS (positive ion,
\©: N _ IR (KBr): 3294, sodium formate)
4“ N (2H,), 748 (1H, dd, J=18and B2H2) ~|a077 430 1868, | calod for CuheClN,O | 13.9 687
ud 7.287.35 (4H, m), 751 (1H,d, J=B2H2), || ' o HT) 3730617
7.55 (1H, d, J=1.8Hz) ([M st
found 373.0600
N Ne NMR (DMSO-ds, &): 0.89-0.90 (3, m), ESHHRMS (positve ion,
YN | sodium formate)
N = 1.21-1.34 (6H, m), 1.40-1.52 (2H, m), 2.16 /IR (KBr): 3169, calod for Cyghag,0
45 H ud (3H, 5,222 [2H, 1, J=7.3H2), 2.39 (3H, [3022, 2928, 2855, vaa;; 2’02‘2 | 122 983
$),697 (1H, dd, J=09,B2Hz), 731  |1660, 1552cm” | ) ]d My
(1H, brs), 7.39 (1H, d, J= B.2Hz) ound o1,
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HPLC
o
’Rﬁfﬂ 1H-NMR IR ESFHRMS  [retemtion]
' time p(l:}:;y
(min)
N N NMR (DMSO-ds, 5): 0.86-1.00 (2H, m), ESI-HRMS (positive fon,
\C]: >N ] 1.08-1.24 (3H, m), 1.40-1.74 (6H, m), 2.1 |IR (KBr): 3083, sodium formate)
46 N (2H, d, J= 6.8Hz), 2.15 (3H, 5), 2.39 (3H, [2919, 2848, 1675, | caled for CgHzsNsO 123 99.0
HO 5), 697 (1H, do, J= 08, 82Hz), 7.1 |1B9, 15520m™ | (vHT) 325.2023 ;
(1H, brs), 7.38 (1H, d, J= 8.2Hz) found 325.2030
Me
N N , ESI-HRMS (positive ion,
O: S—n NMR (CDCI,5): 1.83 (3H, 5), 222 (3H, ), ;%S;ng?és .| sodum fomate)
47 N = Me 424 (3H,5),7.267.35 (3H, m), 7.56-761 |1aac’ 1560 1511 caled for CyahhsN,O 87 98.6
\ nwd (1H, m) o (IMHHT") 2431240 ;
Me found 243.1248
. . ESI-HRMS (posttive ion,
N N NMR (DMSO-dg 5): 5.84 (1H, 8), 7.22-7.28\5 1. 3334 sodium formate)
48 ©: Y (2H'7 "51332927;1 (3H,m), 7.55-781 @H, langp 1678, 1831, | calod for ChuNeO | 400 087
N m), 7.68-7.2 (2H, m) 1600, 1655 em™ | (M+HT) 277.1084 ;
HO found 277.1093
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HPLC
iggﬂ 1H-NMR IR ESI-HRMS retention it
’ time purty
(min) (%)
) ESI-HRMS (positive
:‘,TIRs()D:I?::Id;f(L:(:) IR (KBr): 3173, |ion, sodium formate)
49 7 46,-7.,60 (5H, m), 7'7’3_ ’ 1665,1642, 1562 | caled f?rC"H,sN‘o 11.1 98.1
7.78 (2H, m) cm (IM+H]*) 291.1240 ;
found 291.1236
) ESI-HRMS (positive
N NMR (DMSO-ds, 8): 3.84 | |0 «py): 3185, |ion, sodium formate) 10
50 ‘}—rfN = (72:'1' 51);;-1::-29 (;";’5’“)' 3064, 1665, 1633,| calcd for C,HGNO | 132 | 97.8
N 788 (4H r(n) hm), 785 | 1501, 1550 cm! | ([M+H]") 367.1553 ;
HG ’ found 367.1567
. NMR (DMSO-dg, &): 2.14 . ESI-HRMS (negative
W?{ N?‘%{/ (3H, s), 2.38 (3H, s), 3.21 ;3:"?3::::’1 ion, sodium formate)
51 % YPNAOH  |(2H,5), 698 (1H,d, J=7.5| 4635 1505 1550, | 2109 for CiaHisNiOs
H o ud Hz), 7.31 (1H, s), 7.39 (1H, 1’507 cr’n_1 | (IM-HT) 285.0093;
d,J=75Hz) found 285.0983
73 NMR (DMSO-d,, 5): 7.14
a L v e i (1H, t, J = 7.3 Hz), 7.20- . ESI-HRMS (negative
“g’:‘”‘l’i}w ”’*N 7.30 (3H, m), 7.33 (2H, d, J 3:,';35'(;2'93:2;’1 ion, sodium formate)
LTI e e 1ese erz, s 4 Bt
~F (M, d, =87 Hz), 7.62 | 1510, 1486 em™ | O 3850870 20
(1H, br s)
{f\ SI-HRMS
o . IR (KBr): 3173, | ESI-HRMS (negative
W”{Lgﬂ“ = :;‘";4‘:2‘;'3’:3‘;"’700(:"’ 3026, 2923, 1662, | ion, sodium formate)
[ 4 Nt 3 b y s £
53 e (1H, br s), TAS7.50 (TH, |1ons toog. tore calcd for CgHsN.O
o m), 8.43 (2H, br ) , 1508, (IM-H]) 303.1248;
’ ! cm”’ found 303.1269
(’;':"fs‘)";’f:’i‘z’:; 55’) ?1111 ESI-HRMS (negative
Br., ), 7.13- Br): 3030, |ion, sodium format
\i&\zﬁ)—mﬂg 7 |122(1H, m), 7.23-7.30 zngs(f(zar;ofgggs, o S(::alll::z‘f:rrma o
54 SN ‘f”’i\/’\\ 5 |(4H,m), 7.32(1H, dd, J = 14637 1507 1576,| C,4H, BIN,O (IM-H])
Ha 8.2and 1.8 Hz), 749 (1H, | -0 00 381.0345:
d, J = 8.2 Hz), 7.70 (1H, d, » 13509 em -0345;
J=1.8Hz) found 381.0348
7 Hl IR (KBr): 3419 ESI-HRMS (negative 30
N N NMR (CDCl,8): 2.38 (3H, 400 507" 4e4q |iOM Sodium formate)
55 = R s), 7.04 (2H,d, J=7.8Hz), |1e15 1600, 1585.| C2Icd For CzaHiN.O
RS 7.05-7.50 (12H, m) 15131488 et | (M-HI) 365.1402 ;
A ’ found 365.1416
NMR (CDCI,,5):1.25 (3H, t,
KMe N N ) J=7.3 Hz), 2.24 (3H, s), ESI-HRMS (negative
SN 2.44 (3H, s), 2.60-2.70 (4H, | IR (KBr): 3206, |ion, sodium formate)
56 N o |m)412(2H,q,4=73 2978, 1732, 1654,| calcd for C,;H,gN,O,
H ud COOCEL |47y 7.05(1H,d,J=7.8 | 1559, 1489 cm™ | ([M-H]) 327.1457;
Hz), 7.23 (1H, s), 7.30 {1H, found 327.1349
d, J = 7.8 Hz),
NMR (DMSO-dg, 8): 2.17 . ESI-HRMS (negative
Me N\>_NAN\ (3H, s), 2.35-2.55 (7H, m), 2;':.}'(15;&3?2; ion, sodium formate)
57 N 6.98 (1H, d, J = 7.8 H2), 7.3| 1527 1595 1550 | C24¢d for CiHisN,O; 40
H ud COOH [(1H, s), 7.39 (1H,d, J = 7.8 1,439 m’“.1 | (IM-HI) 299.1139;
Hz) found 299.1121
oooooao
JddoDoodoboDoooooooooooao
JddoDoooboOo0ooooOo0o0ooDoOOodbDoDO0o0oDoO0oo0oDODOoO0oDDbODOoO0oDDobODOoOoDoOoao
0000000000000 oDo0o0o00o0Do0oDO0oDOoo0Do0o0DoDoO0oDOooDOopwO0oDaO
0oo0ooooo0opDOO0OD0OO0OD0DO0OD0DO0OO00O00DO00D0OpwO00DO0oOpwOO0OOoDOoOoDOooODOoDaO
JddoooooooooOo0oooDoOOodooDoDOdo0oDoOoooODo0oO0oDbDOoOooDDbODOoOooDoOoao
dodoDooobOooooOo0o0ooDbOOo0ooDDoOOoo0ooDoO0oo0DbODpO0O0DDbOOoO0ODoDDODpODDOOn
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EWH | PCA— 1LHEEEE (%)
i 10uM 1uM
1 81 24
3 60 21
4 82 50
5 91 50
11 82 36
13 76 19
14 - 80 35
15 76 -1
17 76 25
18 74 27
19 76 38
24 67 61
25 68 39
31 85 47
32 81 49
33 82 54
34 80 49
35 77 25
37 64 38
40 61 21
42 65 37
43 73 50
45 81 43
46 81 47
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