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ESI-HRMS(positive ion, sodium formate): calcd for CgHgN,ONa([M+Na]l") 171.0529; f
ound 171.0529

NMR (DMSO-dg,d ): 2.27 (3H, s), 6.70-6.81 (3H, m), 10.46 (2H, br s)
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ESI-HRMS(positive ion, sodium formate): calcd for C8H8CIN2([M+H]+) 167.0371; fou
nd 167.0391

NMR (DMSO-dg,0 ): 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,3 ): 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,d ): 2.15 (3H, s), 2.39 (3H, s), 3.59 (2H, s), 6.96-7.00 (1H, m), 7
.13-7.20 (AH, m), 7.23-7.29 (4H, m), 7.31 (AH, 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
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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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2.50 (3H, s), 7.04 (1H, d, J=7.4 Hz), 7.11-7.17 (1H, m), 7.30
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ion, sodium formate): calcd for CgH, N,([M+H]") 163.0978; foun

2.43 (3H, s), 6.79 (1H, d, J=7.3 Hz), 6.84-6.91 (1H, m), 7.06
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2.18 (3H, s), 2.52 (3H, s), 3.61 (2H, s), 6.95-6.99 (1H, m), 7
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3027, 1667, 1628, 1575 cm™*

time: 11.9 min
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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,d ): 4.49 (2H, br s), 6.76-6.93 (1H, m), 7.03-7.14 (2H, m), 7.98 (1

h, br s), 11.1
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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™
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HPLC retention time: 13.1 min
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ES1 Mass: 225.0[M+Na]*(positive)

NMR (DMSO-dg,d ): 7.08 (dH, d, J=8.2 Hz), 7.15 (1H, s), 7.28 (dH, d, J=8.2 Hz),

10.99 (2H, br s)
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ESI-HRMS(positive ion, sodium formate): calcd for CgHgCIFgN,([M+H]™) 221.0088; f
ound 221.0098

NMR (DMSO-dg,0 ): 7.54 (1H, d, J=8.2 Hz), 7.70 (1H, d, J=8.2 Hz), 7.88 (1H, s)
ogoooan
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ESI-HRMS(positive ion, sodium formate); calcd for CgHgFsN,([M+H]™) 217.0696; fou
nd 217.0692

NMR (MeOH-d,,5 ): 7.25-7.39 (2H, m), 7.48-7.53 (1H, m)
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ESI-HRMS(positive ion, sodium formate); calcd for C,gH,gFsN,O(IM+H]™) 373.1271;
found 373.1259

NMR (DMSO-dg,d ): 2.19 (3H, s), 3.60 (2H, s), 7.14-7.21 (1H, m), 7.24-7.31 (4H,
m), 7.46-7.52 (1H, m), 7.70 (1H, d, J=8.2 Hz), 7.84 (1H, s)

IR(KBr): 3033, 2935, 2901, 1637, 1551 cm™*
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HPLC retention time: 13.6 min
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ES1 Mass: 191.1[M+H]"(positive)

NMR (DMSO-dg,d ): 1.26 (9H, s), 6.83 (dH, d, J=7.8 Hz), 6.91 (1H, s), 6.94-6.97
(1H, m), 10.44 (2H, br s)
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ES1 Mass: 209.1[M+H]"(positive)

NMR (DMSO-dg,d ): 1.31 (9H, s), 7.25-7.44 (3H, m)
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.22-7.30 (5H, m), 7.43 (1H, d, J=8.2 Hz), 7.51 (1H, br s)
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IR(KBr): 3026, 2961, 2903, 1655, 1558 cm™t
HPLC retention time: 12.5 min
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ESI1-HRMS(positive ion, sodium formate): calcd for CgH,,N,O([M+H]") 163.0866; fou
nd 163.0850

NMR (DMSO-dg,d ): 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 ): 2.30 (3H, s), 2.37 (3H, s), 7.02 (1H, d, J=8.2 Hz), 7.20 (1H,
d, J=8.2 Hz)
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ESI-HRMS(positive ion, sodium formate): calcd for CgH,sN,([M+H]™) 177.1135; foun
d 177.1169

NMR (DMSO-dg,0 ): 2.22 (3H, s), 2.28 (3H, s), 4.36 (2H, br s), 6.56-6.73 (1H, m)
6.81 (1H, d, J=7.8 Hz), 7.61 (1H, br s), 10.80 (1H, br s)
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ESI1-HRMS(positive ion, sodium formate): calcd for C,oH,,N,O([M+H]™) 333.1710; fo
und 333.1726

NMR (DMSO-dg,d ): 2.17 (3H, s), 2.31 (3H, s), 2.44 (B3H, s), 3.61 (2H, s), 6.96 (
1H, d, J=7.8 Hz), 7.12-7.30 (6H, m)
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IR(KBr): 3026, 2920, 2866, 1677, 1600 cm™t
HPLC retention time: 12.1 min
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ESI-HRMS(positive ion, sodium formate): calcd for C,zH,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,d ): 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~ 1 40
HPLC retention time: 12.0 min
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found 319.1336
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on, sodium formate): calcd for C,gH,o05Na([M+Na]™) 319.1310;

NMR (CDCl5,d ):1.22 (BH, t, J=7.3 Hz), 2.22 (3H, s), 3.15-3.25 (2H,
4 (1H, m), 4.10-4.23 (2H, m), 7.23-7.27 (2H, m), 7.30-7.35 (1H, m),
H, m), 7.48-7.53 (2H, m), 7.54-7.58 (2H, m)
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calcd
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for C,gHoaN,LO(IM+HT™)

m), 3.78-3.8
7.39-7.45 (2
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gagooano

395.1866; fo

NMR (DMSO-dg,d ): 2.19 (3H, s), 2.39 (3H, 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™*
HPLC
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retention time:

12.7 min
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ESI-HRMS(positive ion, sodium formate): calcd for C;zH,,Cl,0zNa([M+Na]™) 311.021
2; found 311.0203
NMR (CDCI5,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 ion, sodium formate): calcd for C,gH,gCILN,O([M+H]™) 387.0779;
found 387.0748
NMR (DMSO-dg,0 ): 2.17 (3H, s), 2.39 (3H, 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™ % 40
HPLC retention time: 12.7 min
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on, sodium formate): calcd for C,3H;sF30zNa([M+Na]™) 311.0866
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NMR (CDClg,d3 ): 1.21 (3H, 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,
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m), 7.51-7.55 (2H, m)
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for C,ooH,gFsN4O([M+H]Y) 387.1433;

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™1
HPLC retention time: 12.4 min
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HRMS(positive ion, sodium formate): calcd for C,,H;g0;Na([M+Na]™) 293.1148;
d 293.1141

(cbCl;,d ): 1.13-1.21 (3H, m), 2.20 (BH, s), 3.27-3.38 (2H, m), 3.88 (1H, t,

.8 Hz), 4.08-4.21 (2H, m), 7.28-7.34 (1H, m), 7.40-7.48 (2H, m), 7.63 (1H, s
.72-7.82 (3H, m)
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HRMS(positive ion, sodium formate): calcd for C,3H,oN,ONa([M+Na]™) 391.1529;
nd 391.1516

(DMSO-dg,0 )z 2.19 (3H, s), 2.39 (BH, s), 3.77 (2H, s), 6.98 (1H, d, J=7.8 H
7.32 (1H, br s), 7.37-7.50 (4H, m), 7.74 (1H, br s), 7.78-7.88 (3H, m)

Br):3331, 3057, 2982, 2922, 1636, 1558 cm™ 1
retention time: 12.2 min
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HRMS(positive ion, sodium formate): calcd for C, H,,0zNa([M+Na]™) 299.1617;
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found 299.1628

NMR (CDCI3,d ): 1.19 (3H, 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)
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ESI-HRMS(positive ion, sodium formate): calcd for C,gH,gN,O([M+H]™) 375.2179; fo

und 375.2184

NMR (DMSO-dg,0 ): 1.24 (9H, s), 2.16 (3H, s), 2.39 (BH, 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~1

HPLC retention time: 13.1 min
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goooogag

HPLC
==
’;ﬁfﬁ“ 1H-NMR IR ESI-HRMS  [retention .
’ time purity
min) | P
Ve N NMe NMR (DMSO-d5,8): 2.15 (3H, 5), 2.39 (3H, ESI-HRMS (posttive ion, |
\Q:H)Z\/Q s), 3.59 (2H, s), 6.98-7.00 (1H, m), 7.13- IR (KE¥): 3312, sodium formate)
1 il 7.20 (1H, m), 7.23-7.29 (4H, m), 7.31 (1H, |3024, 2836, 2915, | calcd for CigHueN:O 112 994
Ho brs), 7.39 (1H, d, J=8.2Hz) 1653, 1653 om™ | (M+H]") 318.1559;
found 319.1588
Me NMR (DMSO-dg,&): 2.18 (3H, 8), 2.52 (3H, ESI-HRMS (positive fon,
SN N M s}, 361 (2H, 5), 6.95-6.99 (1H, m), 7.05  |IR (KEX): 3272, sodium formate)
2 || P \>—N (1H, 1, J=7.8Hz), 7.13-7.21 (1H, m), 7.22- [3027, 1667, 1628, caled for GighigNiO 118 9.6
N 7.30 (4H, m), 7.35 (1H, d, J=7.8Hz) 1575 cm’! (IM+HT") 319.1559 ;
HO found 3191562
cl N N Me NMR (DMSO-dg,8): 2.17(3H,s), IR (KBr}: 3283, ESI—HR!VIS {positive fon,
S 3.59(2H,s5), 7.13-7.21(2H,m), 7.24- 3031, 2914, 2842, sodium formate)
3 N 7.30(4H,m), 7.52{1H,d,J=8.7Hz), 1654, 62 4556, caled for C4gH4sCIN,O 13.4 8.9
HO 7.55(1H,d,4=2.3Hz) cm.ﬁ ' (IM+H[") 339.1007 ;
found 339.0978
NVR (DMSO-ds,B): 2.19(3H,5), ESI-HRMS (positive ian,
FaC N Nt 3.60(2H,3), 7.14-7.24 (1H,m), 7.24- IR (KEr): 3033, sodiurn formate)
4 : >’“N>;[/© 7.31(4H,m), 7.46-7.52(1H,m), 2935, 2901, 1637, | caled for CygHesFsNsO | 13.6 8.8
N d 7.70(4H,d,J=8.2Hz), 7.84(1H,5) 1551 om” (IM+HT) 3734271 ;
found 373.1258
NMR (DMSO-d5,5): 1.33 (8H, s), 2.15 (3H, ESI-HRMS (positive ion,
N N M 5), 3.59 (2H, 8), 7.13-7.20 (1H, m), 7.22- |IR (KBr): 3026, sodium formate)
5 bam 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
. ESI-HRMS (positive ion,
N Me NMRSMSO'd°'5)' 2.17 (34, 5), 2.51 (ZH' IR (KBr): 3028, sodium formate)
6 N 32726Hz()al;’152)’7356(}1((62$,m5;’ 6.9 (1M, 4. |gon opes, 1677, | calcdfor CogHO | 12.4 74
i ud S e 1600 om'* (IM+H]") 333.4710;
found 333.1726
N N Me o [NMR (DMSO-d5,5): 2.15 (3H, 5), 2.38 (3H, ES-HRMS (posive ion,
SN 5), 3.58 (2H, 5), 6.98 (1H, dd, J=0.8 and IR (KBr): 3032, sodium formate)
7 i 8.0Hz), 7.27-7.35 (5H, m), 7.39 (H,d,  [2921, 2864, 1665, | caled for CyuHysCIN,O 12.0 98.1
HO /=8.2Hz) 1552 cm” (IM+HT") 3531164 ;
found 353.1151
" NNR (DMSO-t 5 218 (@K, ), 2.0 31, (ke s, | E 000 Boetioion
8 \C[‘}_N' 6),3.53 (2H, §), 6.95-7.00 (1H, m), 7.30- [3031,2822, 2864, | e by 07 053
N 7.47 (7H, m), 7.54-7.64 (4R, 1656, 1557, 1541 - :
N 47 (TH, m), 7.54-7.64 (4H, m) Nl (W] 395.1866
found 395.1834
o NMR (DMSO-d5,5): 2.17 (3H, s)Lz.ae (3H, ESIHRMS (posive on,
N e o1 |5), 360 (2H, §), 6.98 (1H, dd, J=09and 1o epy- 305, sodium formate)
9 N 8.2Hz), 7.27 (fH, dd, J=1.Band 8.2Hz), |oa09 9555 1685, | caled for CogHCLNO | 127 973
N 7.32(1H, brs), 7.08 (1H, d, J=82H2),  [,ee’ NsH) 3870779
HO 752 (1H, d, J=8.2Hz), 7.5 (1H, d, (IM+H]) 387.0779;
J=1.8Hz) found 387.0748

goooogao
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HPLC
=
N 1H-NMR IR ESFHRMS  [retention] .
Ne. time | PUTty
(min) (%)
NMR (DMSO-d;,8): 2.17 (3H, 5), 2.39 (3H, ESI-HRMS (posiive ion,
NN ors [5) 369 (2H, 5), 6.99 (1H, dd, J=0.9.and |0 wepn: 396, sodium formzt)
10 “m 3‘_’-;*;)&735%“2 E'Z)ngz(;** G, 25282005 1685, | caotforCubuFNO | 124 | 58
i HO (Z_H.d J);eéHz() 0 AT 1682 o (=4 367.1433;
S found 387.1414
ve NMR (DMSO-dg,5): 2.19 (3H, s), 2.38 (3H, ESI-HRMS (positive ion,
N §). 377 (2H,¢), 6.98 (1H, 6, J=7.8Hz), IR (KBr}: 3331, sodium formate)
11 N 7.32 (1H, br ), 7.37-7.50 (4H, m), 7.74  |3057, 2862, 2922, | calcd for CosHaNsONa | 122 98.0
HO (1H, br s), 7.78-7.86 (3H, m) 1636, 1558 cm™ | ([M+Na]") 381.1529;
found 391.1516
NMR (DMSO-dg,5): 1.24 (9H, 5), 2.16 (3H, ESI-HRMS (postive fon,
NN M ), 2.39 (3H, 5), 3.54 (2H, s), 6.98 (1H, dd, |IR (KBr): 3233, sodium formate)
12 \@H . J=0.9 and B.2Hz), 7.17-7.21 (2H, m),  [3024, 2961, 2865, |  calcd for Cothys,O 13.1 98.4
N 7.25-7.29 (2H, m), 7.31 (1H, brs), 7.38  |1658, 1558 cm™ | (IM+H]") 375.2179;
(1H, d, J=8.2Hz) found 375.2184
N N ESI-HRMS (positive ion,
dium formaty
O: SN NVR (DMSO-dg,B): 1.77 (31, 8,217 IR (kBr): 3288, | 5 d’;’;‘c‘::;;z;zo
13 N = (3H, 5), 7.12-7.18 (2H, m), 7.50-7.55 (2H, [3048, 2921, 2862, 8.5 98.3
H m) 1626, 1547 om? | (M) 220.1084;
HO ' found 229.1091
ESI-HRMS (positive fon,
dium formate)
N\>__N/N\ NMR (DMSO-dg,©): 217 (3H,5), 360 [IR(KkBry 3269, | (o cl:ﬂHﬁNlo
14 = (2H, 5, 7.13-7.19 (3H, m), 7.24-7.30 (4H, {3026, 1627, 1542 110 98.0
N m), 7.487.55(2H, m) e (IM+H') 3054397 ;
HO DAL found 305.1396
N N ESI-HRMS (posttive ian,
dil i
SN = NMR (DMSO-dy, 8): 2.20 (3H, §), 5.4 {IR (KEBr}: 3310, cas;cud‘f;?(f:r:?:iljzo
15 == (1H, §), 7.14-7.20 (2H m), 7.48-7.55 (2H, [3043, 2905, 1628, NH) 216.0827 73 98.6
ﬂ m) 1559 em! (] i !
HO found 215.0833
ESI-HRMS (positive ion,
N N’ o . sodium formate!
SN ;(/@: NVR (DMSO-ds, 5): 219 (3H, ), 361 |IR(KBr) 3163, | > c,.,H,ﬁcx,il,o
16 N )’ at |(2H, §),7.44-7.19 (2H, m), 7.28 (1H, dd, {2890, 1626, 1606 ] 730617 126 9.1
HO = % -1 2 '
J=1.8 and 8.2Hz), 7.50-7.57 (4H,m)  |em found 373,084
M ESI-HRMS {positive ion,
Me N\ N  INMR (DMSO-g, 5): 1.77 (3H, 5), 2.1 IR (KBr}: 3308, sodium formate)
17 >—N . (3H, 5), 239 (3H, 5), B.98 (1H, dd, J=03, |a0a nony pagq. | C2100 for CuafhsNeO " .
ﬁ Me [B.2Hz), 7.32 (1H, brs), 740 (1H, d, 1535’1573'5"1"' (IM+H]") 243.1240; ' ’
HO J=8.2Hz) ) found 243.125¢
N N M ESI-HRMS (positive fon,
\>—N NMR (DMSO-ds,5): 2.39 (3H, 5), 7.14-7.26}IR (KBr): 3058, sodium formate)
18 ﬁ = (3H, m), 7.34-7.40 (2H, m), 7.54-7.59 (2H, [2984, 1685, 1598, | caled for Cy7H;5N,0 114 98,1
HO m), 7.63-7.67 (2H, m) 1514 ot (IM+HI") 291.1240 ;
found 291.1253
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ooooOooao
HPLC
%}f@ 1H-NMR IR ESHHRMS  [Tetention]
- time p(%)
(min)
N N Me ESI-HRMS (positive ion,
e NMR (DMSO-dg,5): 2.18 (3H, 5), 3.77 (2H, IR (KBr): 3088, sodium formate)
19 v OO ) 7.13-7.18 (2H, m), 740755 (5H, m), [2923, 1643, 1636, |~ calod for CooHigN,O 121 99.1
Hod 7.73 (1H, br ), 7.80-7.86 (3H, m) 1528 om'* (MH[") 355.1553 ;
found 355.1577
iy ESI-HRMS (positive ion,
N NS ° NMR (MeOH-dy5): 2.23 (3H, s), 3.39 (2H, [IR (KBr): 2997, sodium formate)
20 >“N s), 3.70 (3H, 8), 7.23-7.28 (2H, m), 7.51- |2950, 1734,18890, | caled for CyyHeeN,0s 8.7 97.5
N cooMe
N 758 (2H, m) 1608, 1500 om' | ([M+H[) 287.1939 ;
HO found 287.1145
N N Me ESI-HRMS (positive ion,
S =~ NMR (DMSO-d,5): 2.15 (3H, 5), 3.22 (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 CraHeaN,0s 78 970
Hod 1525 e (IM+HT") 273.0082 ;
found 273.0967
Me ESI-HRMS (posttive ion,
N N Me  [NMR (DMSO-ds3): .78 (3K, ). 2.8 (3 e 3o - diumggmte)
22 >, ?}H z'fngHB';)’) B (ZHJE)EEO;S 2912, 1672, 1606, | calcd for CoHuN,ONa | 82 %3
N Me 4 J=7BH2), 7.35 (1H, 0 JSTBH) g7 oy (IM+Na]") 2651080 ;
HO found 265.1062
. ESI-HRMS (positive ion,
N Me NMR (DMSO-d55): 2.16 (3, 5) 3,85 (M, | ey a0, sodium formate)
23 S s), 7.43-7.19 (2H, m), 7.20-7.29 (2H, m), logng 455, 1619, | caled for CyaHgCN,O | 11.8 085
o 7.32:7.36 (1H, m), 7.41-7.44 {1H, m), i
N 50755 2 m) 1573 om (IM+H]") 339.1007 ;
HO = i ' found 339.1022
) ESI-HRMS (posiiive ion,
N e M CFy  NMR (DMSO-dy, 3): 2.18 (34, §), 368 |IR (KEr): 3263, sodum formate)
N caled for CygHisFaNsO
24 P>— (2H,5), 7278 (2, m), 7.477.84 (4, (217 66T, 1620, | © 0 R 122 98.9
M ] . :
wd m), 7.63 (2H, d, J=8.2Hz) 1548 om ot 37 1287
ESI-HRMS (positive ion,
N N M F [NMR (DMSO-ds, 8): 217 (3H,5), 359 |IR (KEr): 3246, sodium fomate)
Y caled for CygHysFN:ONa
25 N‘}—N (2,), 706711 (2H,m), 714710 H, 3080,2810, 1857, 1 5 ST F) 2 | ans
4 R H .
N J m), 7.28-7.33 2H, m), 7.51-7.54 (2H, m) 1605, 1507 cm o s 1114
ESI-HRMS (positive ion,
Ve - NMR (OMSO-5, 8): 1.25 (9H, 5), 247 |IR {KEr): 3306, sodium fomnaie)
N N calcd for CyyHysNsO
26 C[%N' (3H,5) 355 (2H, ) 713722 (4, m), (3088, 2981, 1643, | B0 130 98.7
26-7. , m), 7.49-7. , ! ol
¥ 7.26-7.30 (2H, m), 7.48-7.55 (2H,m)  [1553 om ot o
y ESI-HRMS (positive ion,
e
NS NMR (DMSO-ds, 5): 218 (3H, 5), 361 |IR (KEr): 338D, sodium formate)
}—N caled for CygHycCIN,O
27 N o |@H, 9, 7.137.19 (2H, m), 7.21-7.37 (4, {3088, 2918, 1628, (M4 3381007 ; 118 97.9
H 7 55 A 11007 ;
HO m), 7.50-7.55 (2H, m) 1553 cm found 339.1008
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HPLC
=
Tjﬁf@’ 1H-NMR IR ESFHRMS  [retenton]
: fime | PUMy
min) |
ESI-HRMS (positive ion,
Me i
N»__ Nes, CHNMR (DMSO-y, 5): 216 (3H, ), 366 |IR (KBr}: 3208, sodim formate)
N caled for CqgHysClN,O
28 N (2H, §), 7.14-7.18 (2H, m), 7.34-7.37 (2H, {3067, 2916, 2697, D) 730617 128 9.1
R . .4 . '
ud e m), 7.50-7.55 (2H, m), 7.57-7.58 ({H, m) |1628, 1552 cm o 3730630
ESIHRMS (positve ion,
N M NMR (DMSO-dg, 8): 2.20 (3H, §), 364 [IR (KBr): 3267, c;gg'g'g’";aﬁ)o
29 @:NH (2H, §), 7.12-7.18 (2H, m), 7.30-7.40 (3H, |3028, 1657, 1555 - 3; 12;1(‘) 126 98.5
-1 . 1
N m), 7.41-747 (2H, m), 7.50.7.64 (6H, m) Jem o 712
y ESI-HRMS (positive ion,
e dium formats
©i~‘>_”'“\ 1 INMR (DMSO-ds, 8): 2.17 (3H, §), 359 [IR (KBr): 3268, Calzg f'c',‘r"'m";fci)ho
30 ﬁ (2H, ) 7.137.19 (2H, m), 7.28-.35 (4H, 3027, 2535, 290, ) 3;91007. 119 98.4
HO m), 7.48-7.55 (2H, m) 1556 cm found 338.1010
We M 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, 2834, | caled for CygN:O; | 108 9.2
Hood 743721 (4H, m), 7.50-7.55 (2H, m) 1627, 1547 em” | ((M+H]") 33,1503 ;
found 335.1493
. ESI-HRMS (positive ion,
NN F [NMR (NSO, 9: 246 (H. 5238 i oo oy sodum formaie)
32 e (8H, ), 358 (2, ), 6.98 (1H, dd, /=05 anap soo0, 1667, | calcdfor CeHpFNO | 114 | 983
N and 8.2Hz), 7.04-7.12 (2H, mi), 7.26-7.34 . )
H (3 m), 738 1 0. 8.2 1601 cm (IM+H[*) 337.1458 ;
Ml 135410 G J=5 found 337.1443
Me ESI-HRMS (posiiive ion,
N N .
\©: S NMR (DMSO-d, 6): 214 (3, 8). 240 |2 ey 311, sodium formate)
33 N (Jafa ;L 3-55 %*‘7 ;23 iff (1 H%déw 45 [25242858, 1674, | calior o CNO | 120 088
L & (2T-xlm)Z)" S8 (M m), 7.I6TAS  ieoe tg0dom” | (ueH]) 3531183 ;
g found 353.1175
e e | MR (DMSO-d, 8): 2:14 (3, 5), 2.39 ESI-HRMS (posfiive ion,
Me\@:'*}_"»" 0231, 5), 351 (2H, 5), 370 (3H, 5), 6.84-  [IR (KBr): 2021, sodium formate)
34 § 6.85 (2H, m), 6.96-7.00 (1H, m), 7.16-7.21 {2833, 1673, 1851, | calcd for CuHueNs0; | 110 985
"y (2H,m), 7.31 (14, brs), 739 (14,6, 11583 cm” (IM+HT') 349.1659 ;
J=B.2Hz) found 349.1659
o NMR (DMSO-d;, 5): 2.18 (3H, 5), 3.60 ESI-HRMS (positive ion,
AN e M (2H, 5), 7.14-7.20 (1H, m), 7.24-7.31 (4H, |IR (KBr): 3308, sodium formate)
35 f‘"}J,\/O m), 746 (1H, 00, J=1.4 and B.2Hz) 7.49- (3028, 2945, 1655, | calod or CutuONO | 142 | o7
od 754 2H, m), 7.58 (1H, d, J=8.2Hz), 1555 om" (IM+HT) 415.1302 ;
: 7.66-7.71 (2H, m), 7.75 (1H, brs) found 415.1327
o 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 u=1.4 and 8.2Hz), 7.49-7.54 (2H, m), 7.59|3061, 2923, 1656, | calcd for CpHigCloN4O 14.9 98.9
N% (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 449.0925
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HPLC
e
=il TH-NMR R ESFHRMS  [retention]
. . purity
time )
(min) o
NMR (DMSO-d, 5): 2.18 (3H, <), 3.61 ESI-HRMS {postive ion,
N M (2H, 5), 7.44-7.20 (1H, m), 7.24-7.36 (5H, [IR (KBr): 3338, sodium formate)
37 p 'N):[/O m), 7A3-7.50 (3H, m), 7.58 {1H, d, 3025, 2897, 1623, |  calod for CgHuN,O 132 984
Ao J=8.2Hz), 7.64-7.68 (2H, m), 7.76 (1H, br [1577, 1541 cm™ | (T 381.1710;
5) found 381.1716
" NV (DMSO-t, 5: 216 3H,, 380 |0 o oy ES":Sﬁ (f';c'nf,':t";“’"'
NN *1(2H, 5), 7.29-7.37 (5H, m), 7.44-7.50 (3H, ha ac
38 p— 3028, 2903, 1624, | calcd for CoHxCNO | 139 977
N m), 758 (1H, 8, J=B.2Hz), TE4TBB(2H, [, '~ M) 4154220
wd m), 776 (1H, brs) it 1320;
found 415.1323
" ESIHRMS (positive ion,
. NMR (DMSO-d5, 5): 1.78 (3H, s), 2.18 _ sodium formate)
N N AME IR (KBr): 3291,
39 ¢ (3H, 5), 2.35 (3H, 5), 7.27 (2H, d, 30§3, 2;23, 2861, caled for CygHygN,O 16 670
y e [=78H2), 742 (1H, 60, J=1.8, B2H2),  [[ o\t o (M) 319.1853 '
Hd 7.517.59 (3H, m), 7.73 (1H, brs) ' found 31,1552
" ESI-HRMS (positive jon,
y NMR (DMSO-d5, 8): 217 (3, 5), 2.35 sodium formate)
IR (KBr): 3448,
W e LK, 5, 3602, 9, 713721 (), | 344 calod for CogHaNiO
40 Y | 3027, 2962, 2873, 136 98.0
;«1 723731 (BH, m), 743 (1H,dd, J=18, [ " 3™ | (M) 395.1866 ; - "
Ho B.2Hz), 7.51-7.59 (3H, m), 7.72 (1H, brs) | > found 395.1852
e ESI-HRMS (negative ion,
NMR (DMSO-dg, 8): 2.17 (3H, 5), 2.34 IR (KBr}: 3253 sodium formate)
41 N % li3H,5), 359 (2H, 9), 7247.36 (6K m).  |30oe pung ppgs. | C2150 for CasttuCINGO 44 065
¥ 7.43 (1H, dd, J=1.8 and 8.2Hz), 7.52-7.59 1655'1557'cm.,’ (IM-H[) 427.1331 ; ’ ’
(3H, m), 7.72 (1H, br s) : found 427.1326
Me
N N ! ftive i
S MR (OMSO-d, B 238 (9,241 o e ESl s’:’:{‘:’igﬂf’:’“ﬁg“’"’
4 N (3H,8), 7.07 (1H, dd, J=0.9 and 8.2H2), |4een 4 5'le 1544 | caled for CaHaO 118 .,
o 7A27.17 (1H, m), 7.32-7.38 (3H, m), 744 | D]’ 3051957 ; '
(H, d, J=8.2Hz), 7.64-7.68 (2H, m) o 05,1402
N\>_N,N\ Ve ESHHRMS (positve on,
AL [NMROMS04, 8 208(3H, 5,528 [R(kery 3229, | sodum fomate)
43 Hod (1H, 5), 7.13-7.24 (44, m), 7.26-7.33 (BH, [3025, 1856, 1559 | calcd for CpsHzN,0 13.0 98.0
O m), 7.48-7.53 (2H, m) ot (IM+H]") 3841710 ;
found 381.1707
a N N M ci|NMR (DMSO-ds B): 2.17 (3H, §), 350 o204 ESHRS gp“m:e"’"'
\C[ N 18(1H, dd, J=1.8 and 82H2), |oo il ooh | sodum femate)
44 N (2H, ), 718 (1H, dd, J=1.8.and 8B2H2). 307 1630 1568, | calod for CygHheChN,O | 139 %87
R 7.281.36 (4H, m), 7.51 (1H, d, J=82H2), |, o' H) A0
7.55 (1H, d, J=1.8Hz) ™ kil
found 373.0600
N Ne NMR (DMSO-dg, B): 0.61-0.90 (3H, m), ES';T::&;?&:;'"“*
\©:N>— N 121434 (64, m), 140,52 (oK, m), 216 R (kBr): 3168, | TP TEED
45 H ud (3H,5), 222 (2H,1, J=7.3H2), 230 (BH, 3022, 2928, 2865, | 3;;2202‘2 | 122 983
5), 697 (1H, dd, J=09,B.2Hz), 731 |1660, 1652 cm” ([f ];)313 o
(1H, brs), 7.39 (1H, d, J= B.2Hz) ound 51,
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HPLC
=
=ieh 1H-NMR IR ESFHRMS  [retention]
’ time %g?
(min) °
N N NMR (DMSO-d;, 5): 0.86-1.00 (2H, m), ESI-HRMS (postiive lon,
\O: N 1.08-1.24 (3H, m), 1.40-1.71 (6H, m), 2.11 {IR (KBr): 3083, sodium formate)
46 N (2H, d, J= 6.9Hz), 2.15 (3H, 5), 2.30 (3H, (2919, 2848, 1675, | caled for CygHsNO | 123 98.0
HO 5),6.97 (1H, dd, J=08,82Hz), 731 |1589, 16520m" | (MH[)325.2003 ;
(1H, brs), 7.38 {1H, d, J= 8.2Hz) found 325.2030
Me
N N . ESI-HRMS (posttive ion,
O: \>_NI NMR (CDCl, 5): 1.83 (3H, 5), 2.22 (3H, s), ;%é’;s,g;;?és | sodumformate)
47 N P NMe 424 (3H,9), 76736 (3H, m), 756761 [sgge qapy 514 | 600 for CablsiO 87 %6
\ ho (1H, m) ot (IM+HT") 2434240 ;
Me found 243.1248
. ' ESI-HRMS (positive ion,
N e MR (DMSO-3s 51 594 (1H, ), 722728l o sy <odum fomte)
48 ©: H—n (2H'7 “;)8;?;72?} (3H,m), 7.55-781 @H, langp 1678, 1831, | calod for CHeNeO | 400 087
N m), 7.88-7.82 (2H, m) 1600, 1555 om? | ([M+H]) 277.1084;
HO found 277.1093
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HPLC
;&@1 1H-NMR IR ESI-HRMS retention .
' time purity
i (%)
(min)
. ESI-HRMS (positive
:‘;TIRs()D:I?::Id;f(L:?:) IR (KBr): 3173, |ion, sodium formate)
49 7.46-7.60 (5H, m), 7.73 1665’164.?’ 1562 cal.f“f?r:;“'s"‘? 1 98.1
7.78 (2H, m) em (IM+HT') 291.1240 ;
found 291.1236
_ ESI-HRMS (positive
N NMR (DMSO-ds, 8): 3.84 | |0 () 3185, | ion, sodium formate)
50 ‘ “})—MN ) (72:‘1' 51);;-1:’;7-29 (;";’5“‘" 3064, 1665, 1633,| calcd for C,HGNO | 132 | 97.8
N 788 (4H '(n) hm), 785 | 1501, 1550 cm™! | ([M+H]") 367.1553 ;
HG : ’ found 367.1567
) . NMR (DMSO-dg, &): 2.14 . ESI-HRMS (negative
Wg NSN‘..“-(/ (3H, s), 2.38 (3H, s), 3.21 S;E:K{Bﬁr;;’:::,‘l ion, sodium formate)
51 kﬁ/\,?“ YPANAC0H  |(2H,5), 6.98 (1H, d, I = 7.5| 1635 4605, 1559, €21°d for CrathiNiO
Hod Hz), 731 (1H,), 7.39 (1H, |~ 0 (IM-HJ’) 285.0993;
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
\@"{}wwﬂw 7.30 (3H, m), 7.33 (2H, d, J 3:,';35’(3;'93:2;’1 ion, sodium formate)
* ST LT s g 1608, 172, 1658, L SO
g , 7.45-7. , m), 7. -1 - . H
N (1H,d,J=8.7 Hz),7.62 | 1510, 1466 cm found 385.0870
(1H, br s)
o IR (KBr): 3173, | ESI-HRMS (negative
RN N NMR (CDCl,,5): 2.00 (3H, 3ozé 29;3 1662,| ion, sodium formate)
D s), 2.44 (3H, br s), 7.06 S ad 4647
53 N RN o) 745 50 (7| 1652, 1634,1617,| calcd for CgH,N,O
HO Sn) ’8 ;;:’ZH b;s-) (7H, 1558, 1508, 1473 (IM-H]) 303.1245;
o ’ cm”’ found 303.1269
(’;':"fs‘)n';";oi‘z’z 55’) 31111 ESI-HRMS (negative
Br. 3y Oy 9 s D)y .19 . H A
NP NS N - IR (KBr): 3030, |ion, sodium formate)
s Pha :"};\Z; 7.22(1H,m), 7.23-7.30  |5953 7850, 1705, calcd for
~H A . ':;17;?45“1 ::,(:I’H_ 1637, 1592, 1576, C,H,,BrN,O (IM-HI)
HG d.J=8.2Ha) 770 * | 1545, 1509 cm™ 381.0345;
,J = 8.2 Hz), 7.70 (1H, d,
J=1.8Hz) found 381.0348
27 ESI-HRMS (negative
o) . IR (KBr): 3419, |. .
N ,b\l\ N:v/\,/ NMR (CDCI,,5): 2.39 (3H, 3059, 2074, 1641, ion, sodium formate)
55 [ > s),7.04 (2H,d, J = 7.8H2), | 1515, 1600, 1565 ©2/C9 for CzsHiN.O
M de R 7.05-7.50 (12H, m) 151; 1 469’0'“.,’ (IM-HJ') 365.1402 ;
o ’ found 365.1416
NMR (CDCI,,5):1.25 (3H, t,
Me 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,9=73 2978, 1732, 1654,| calcd for C,;H,N,O,
H ud COOCEL |7y 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, 5): 2.17 N ESI-HRMS (negative
Me N‘)—N‘N\ (3H, s), 2.35-2.55 (7TH, m), zlgz;Kf‘;gffg; ion, sodium formate)
57 N 6.98 (1H, d, J = 7.8 Hz), 7.3| 1527’ 41505 1550 | C24¢H for CisHisNO;
H ud COOH  ((1H, s),7.39 (1H,d, J=7.8 1’439.::’:1" | (IM-HI) 299.1139;
Hz) found 299.1121
Ooo0o0ooOoaoao
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EWH | PCA— LHEEEE (%)
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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p 0O0O0O0O0O00ODDOO0OOO0OO0ODO1-methoxy-5-methylphenazinium methylsu

IfateO 0 OO0 O 0ODOOO 2-(4-1odophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-
2H-tetrazolium, monosodium saltd 0 0 00O O 0O 0O O O O 4-(2-hydroxyethyl)-1-pipe
razineethanesulfonic acid0 0 OO0 0ODODOODODOOOOOOODODDODODODOOOOORO
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B & (%)

1 60

13 22

14 45
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