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'"H NMR, C NMR and HRMS Compound 3b:

@)

\

2-Chloro-6-p-tolyl-nicotinic acid

"H NMR (DMSO, 400MHz) 2.35 (3H, s, CH3), 7.32 (2H, d, J = 8Hz, Ar), 8.0 (2H, d,
J = 8Hz, Ar), 8.03 (1H, d, J = 8Hz, Ar), 8.26 (1H, d, J = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 21.3, 119.0, 125.9, 130.1, 133.7, 140.9, 141.9, 148.5,
158.7, 166.0

H RMS calcd. for Ci3H;;CINO, [M+H]* 248.0473, found 248.0471.

1
H NMR (DMSO, 400MHz):
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3C NMR (DMSO, 400MHz):

Compound ID:Al

FOOOZ2O2352 P10283-096-A2 Methancl-d4 varian 400
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'"H NMR, C NMR and HRMS Compound 5b:

2-Chloro-6-(3-isobutoxy-phenyl)-nicotinic acid

'H NMR (DMSO, 400MHz) 0.99 (6H, d, J = 6.8Hz, CHs), 2.04 (1H, m, CH), 3.83
(2H, d, J = 6.8Hz, CH,), 7.06 (1H, m, Ar), 7.42 (1H, dd, J1 = 8Hz, J2 = 8Hz, Ar),
7.61-7.68 (2H, m, Ar), 8.11 (1H, d, J = 8Hz, Ar), 8.28 (2H, d, J = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 19.0, 27.8, 73.9, 112.8, 116.7, 119.2, 126.1, 130.1,
137.4, 141.4, 147.9, 158.0, 159.3, 165.5

H RMS calcd. for C;¢H;7CINOs [M+H]* 306.0891, found 306.0889.

"H NMR (DMSO, 400MHz):

Compound ID: A2 FO00201567 F10347-085-4 Methanol-d4 yarian 400
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3C NMR (DMSO, 400MHz):

Compound ID: 42 FOD0301854 F10347-065-A1 Methanol-d4 vanan 400
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"H NMR, C NMR and HRMS Compound 6b:

@)

A OH
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N Cl

F
2-Chloro-6-(4-fluoro-phenyl)-nicotinic acid

"H NMR (DMSO, 400MHz) 7.34 (2H, dd, J1 = 8.8HZ, J2 = 9.2Hz, Ar), 8.05 (14, d, J
= 8Hz, Ar), 8.15 (2H, dd, J1 = 9.2Hz, J2 = 5.2Hz, Ar), 8.26 (1H, d, J = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 116.0, 118.8, 126.3, 129.4, 132.6, 141.3, 147.9, 156.9,
162.3, 164.8, 165.6.

H RMS caled. for C1,HsCIFNO, [M+H]* :252.0222, found 252.0221.
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"H NMR (DMSO, 400MHz):

Compound ID: A2

R s
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C NMR (DMSO, 400MHz):
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"H NMR, C NMR and HRMS Compound 9b:

)

\

/A
S
2-Chloro-6-thiophen-3-yl-nicotinic acid

'H NMR (DMSO, 400MHz) 7.65 (1H, m, Ar), 7.71 (1H, m, Ar), 7.92 (1H, d, J = 8Hz,
Ar), 8.21 (1H, d, J = 8Hz, Ar), 8.30 (1H, m, Ar)

C NMR (DMSO, 400MHz) 118.9, 125.1, 126.2, 127.1, 127.8, 139.4, 141.1, 148.0,
154.7,165.4

H RMS calcd. for C;oH;CINO,S [M+H]* 239.9881, found 239.9877.

"H NMR (DMSO, 400MHz):

Compound ID: A2 FOD03035281 P10347-070-E DMS0-d8 varian 400
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3C NMR (DMSO, 400MHz):

Compound ID: A2 FOOO300313 P10347-084-E1 Methanol-d4 varian 400
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'"H NMR, C NMR and HRMS Compound 8b:

o)

\

e

2-Chloro-6-(4-methoxy-phenyl)-nicotinic acid

'H NMR (DMSO, 400MHz) 3.82 (3H, s, CH3), 7.06 (2H, d, J = 8.8Hz, Ar), 7.99 (1H,
d,J =8Hz, Ar), 8.07 (2H, d, J = 8.8Hz, Ar), 8.24 (1H, d, J = 8Hz, Ar)

BC NMR (DMSO, 400MHz) 55.8, 114.9, 118.4, 115.2, 128.9, 129.1, 141.8, 148.5,
158.6, 161.7, 165.9

H RMS calcd. for C;3H;;CINO; [M+H]* 264.0422, found 264.0419
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"H NMR (DMSO, 400MHz):

Compound ID: A2 FLO0203550 P10347-070-D DMSO-d6 varian 400
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C NMR (DMSO, 400MHz):
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'"H NMR, C NMR and HRMS Compound 7b:

6-(4-Benzoyl-phenyl)-2-chloro-nicotinic acid

"H NMR (DMSO, 400MHz) 7.58 (2H, dd, J1 = 7.2Hz, J2 =7.2Hz, Ar), 7.70 (1H, dd,
J1 =7.2Hz, J2 = 7.2Hz, Ar), 7.77 (2H, d, J = 7.2Hz, Ar), 7.87 (2H, d, J = 8Hz, Ar),
8.20 (1H, d, J = 8Hz, Ar), 8.28 (2H, d, J = 8Hz, Ar), 8.36 (1H, d, J = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 119.8, 126.8, 127.1, 128.6, 129.6, 130.2, 132.8, 136.7,
138.2, 139.5, 141.5, 148.1, 165.4, 195.2

H RMS calcd. for C1oH;3CINO; [M+H]* 338.0578, found 338.0572.

"H NMR (DMSO, 400MHz):

Compound ID: A2 FOO0302578 P10347-070-8 DMS0-6 varian 400
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3C NMR (DMSO, 400MHz):

Compound ID: A2 FO00201655 P10451-001-F 1 Methancl-d4 varian 400
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'"H NMR, C NMR and HRMS Compound 3a:

@)

\

Cl N

6-Chloro-2-p-tolyl-nicotinic acid

"H NMR (DMSO, 400MHz) 2.32 (3H, s, CH3), 7.15 (2H, d, J = 8Hz, Ar), 7.27 (1H, d,
J = 8Hz, Ar), 7.65 (14, d, J = 8Hz, Ar), 7.69 (2H, d, J = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 20.8, 121.9, 128.4, 136.5, 137.5, 137.8, 138.7, 146.1,
153.5,171.1

H RMS calcd. for Ci3H;;CINO, [M+H]* 248.0473, found 248.0467.
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"H NMR (DMSO, 400MHz):

Compound ID: Al FOOO308670 P10347-086-F-1 DME0-di vanan 400
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C NMR (DMSO, 400MHz):
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FOCGO305057 PLO347-08B-Fi-2 DMSO 400MHz
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'"H NMR, C NMR and HRMS Compound 6a:

@)

\

Cl N

F
6-Chloro-2-(4-fluoro-phenyl)-nicotinic acid

"H NMR (DMSO, 400MHz) 7.16 (2H, dd, J1 = 8.8Hz, J2 = 9.2Hz, Ar), 7.30 (14, d, J
=8Hz, Ar), 7.68 (1H, d, ] = 8Hz, Ar), 7.79 (2H, m, Ar)

3C NMR (DMSO, 400MHz) 115.1, 122.6, 131.4, 136.5, 138.6, 139.7, 147.0, 153.2,
161.9, 163.9, 171.3.

H RMS calcd. for C;,HsCIFNO, [M+H]" 252.0222, found 252.0218.
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"H NMR (DMSO, 400MHz):

Compound ID: Al FO00302885 P10347-028-C-1 DMS0-dE varian 400
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C NMR (DMSO, 400MHz):
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"H NMR, C NMR and HRMS Compound 8a:

/

6-Chloro-2-(4-methoxy-phenyl)-nicotinic acid

'H NMR (DMSO, 400MHz) 3.77 (3H, s, CH3), 6.90 (2H, d, J = 8.8Hz, Ar), 7.24 (1H,
d,J =8Hz, Ar), 7.62 (1H, d, J = 8Hz, Ar), 7.77 (2H, d, J = 8.8Hz, Ar)

BC NMR (DMSO, 400MHz) 55.8, 113.8, 121.8, 130.7, 132.4, 138.1, 139.4, 146.8,
153.8,160.2, 171.9

H RMS calcd. for C13H;;CINO; [M+H]" 264.0422, found 264.0417.

1
H NMR (DMSO, 400MHz):
Compound ID: A1 FODO30B0S7 P10247-086-0-1 OMSO-dd 400MHz
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3C NMR (DMSO, 400MHz):

P10347-055-D-A2 500 VARIAN DMSO
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'"H NMR, C NMR and HRMS Compound 7a:

O

‘\ OH

/

O
2-(4-Benzoyl-phenyl)-6-chloro-nicotinic acid

'H NMR (DMSO, 400MHz) 7.58-7.60 (2H, dd, Ar), 7.65-7.82 (8H, m, Ar), 8.24 (2H,
dd, Ar)

5C NMR (DMSO, 400MHz) 123.8, 129.1, 129.3, 129.8, 130.1, 133.3, 137.3, 137.6,
141.8, 142.7, 151.6, 157.6, 168.1, 195.9

H RMS calcd. for C;oH;3CINO; [M+H]" 338.0578, found 338.0564.
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"H NMR (DMSO, 400MHz):

Compound ID: Al

FODD307161 P10347-085-8 DMS0-d8 varian 400
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'"H NMR, C NMR and HRMS Compound 5a:

6-Chloro-2-(4-isobutoxy-phenyl)-nicotinic acid

'H NMR (DMSO, 400MHz) 0.98 (6H, d, J = 6.8Hz, CH3), 2.01 (1H, m, CH), 3.73
(2H, d, J = 6.4Hz, CH2), 6.91 (1H, d, J = 8Hz, Ar), 7.24 (1H, dd, J1= 8Hz, J2 = 8Hz,
Ar), 7.34 (3H, m, Ar), 7.67 (1H, d, J = 8Hz, Ar).

®C NMR (DMSO, 400MHz) 19.8, 28.5, 74.5, 115.0, 115.3, 121.7, 122.6, 129.3,
138.9, 139.5, 141.5, 146.8, 154.1, 159.0, 171.6

H RMS calcd. for C16H;7CINO; [M+H]* 306.0891, found 306.0885.

"H NMR (DMSO, 400MHz):

Compound ID: CCSWID=00000 FOOD2DBEGS F10347-088-A-1 DME0-dE varan 400
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3C NMR (DMSO, 400MHz):

P10347-088-A-2 DMSO VARIAN 500
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Representative experimental procedures for the preparation of compounds 10a-15a:

PPh; (0.11g, 0.42 mmol) was dissolved in NMP (20 mL) and stirred under nitrogen.
Pd(acac), (0.064 g, 0.21 mmol) was added and the mixture was stirred at 30°C for 1 h, Addition
of 3,5-dibromo-1H-1,2.4 triazole-4-acetic acid (2.0 g, 7.0 mmol), toluene boronic acid (1.90 g,
14.0 mmol), Na,CO; (2.23 g, 21.0 mmol) and water (20 mL), under nitrogen, afforded the
reaction mixture was stirred at 30°C for 3~7 days until HPLC indicated complete consumption
of the triazole acid (conversion > 80%). Another water portion (20 mL) was added to the
reaction mixture, The solution was extracted with Me-THF (2 x 20mL), The aqueous layer was
acidified with 2N HCI (20 mL), stirred at room temperature overnight and then it was filtered
and dried. The solid was slurried with MeOH (5mL) to afford generally a white solid product.

"HNMR, “CNMR and HRMS of Compound 10a:

HOOC

o
T
Br N
(3-Bromo-5-p-tolyl-[1,2,4]triazol-1-yl)-acetic acid

'H NMR (DMSO, 400MHz) 2.35 (3H, s, CH3), 5.09 (2H, s, CH,), 7.33 (2H, d, J =
8Hz, Ar), 7.53 (2H, d, ] = 8Hz, Ar)

3C NMR (DMSO, 400MHz) 21.4, 51.5, 123.92C), 128.6(2C), 130.1, 138.8, 141.2,
157.4, 168.8

H RMS calcd. for C;1H;(BrN;O, [M-H] 293.9956, found 293.9836.
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"H NMR (DMSO, 400MHz):

Compound ID:Al FODO310744 P10382-033-F DMS0-dE varian 400
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Compound ID: TMC660252-INJ42751748-A44
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"HNMR, “CNMR and HRMS of Compound 12a:

HOOC

N-
Yo~
Br N
[3-Bromo-5-(4-fluoro-phenyl)-[1,2,4]triazol-1-yl]-acetic acid

"H NMR (DMSO, 400MHz) 5.12 (2H, s, CH,), 7.40(2H, t, J1 = 8.8Hz, J2 = 8.8Hz Ar),
7.72 (2H, dd, J1 = 8.4Hz, J2 (H-F) = 5.2Hz, Ar)

3C NMR (DMSO, 400MHz) 51.5, 116.7(2C), 123.2, 131.3(2C), 138.9, 156.5, 162.6,
165.1, 168.8

H RMS calcd. for CoH;BrFNs;O, [M-H] 297.9706, found 297.9583.

1
H NMR (DMSO, 400MHz):
Compounnd ID: Al-1 FOOD315836 P10289-030-1P-1 DME0-d8 warian 400
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Compound ID: A1-1 FIO0318074 P1036E-038-1P-1-1 DMSO-dS varian 400
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"HNMR, “CNMR and HRMS of Compound 15a:

HOOC

N-N S ‘
Br)\ N
(3-Bromo-5-thiophen-2-yl-[1,2,4]triazol-1-yl)-acetic acid

'"H NMR (DMSO, 400MHz) 5.21 (2H,s,CH,), 7.44(1H, m, Ar), 7.76 (1H, m, Ar),
8.08(1H, m, Ar),

3C NMR (DMSO, 400MHz) 51.6, 127.1, 127.6, 128.6(2C), 138.7, 153.2, 168.8
H RMS calcd. for CsHgBrN;0,S [M-H] 285.9364, found 285.9244.

"H NMR (DMSO, 400MHz):
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Compound ID:Al-Z FOOD315977 P10302-039-2P-1 DM30-d8 vanan 400
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3C NMR (DMSO, 400MHz):
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Compound ID: Al-2 FOCO218077 P10362-030-2P-1-1 DMEC-dE varian 400

.41
=2
oz

T3
i

168,755
51877

HOOC}
AN 5.
Y~
gr” N
T T T T T T T T T T T T T T T T T T T T 1
180 180 170 160 150 140 130 120 110 1oa an 80 T 60 50 40 30 20 10 0 ppm

"HNMR, “CNMR and HRMS of Compound 14a:

HOOC

)
N %@om
Br)\N

[3-Bromo-5-(4-methoxy-phenyl)-[1,2,4]triazol-1-yl]-acetic acid

'H NMR (DMSO, 400MHz) 3.86 (3H, s, OCH3), 5.02 (2H, s, CH,), 7.09 2H, d, J =
8.8Hz, Ar), 7.58 (2H, d, ] = 8.8Hz, Ar)

3C NMR (DMSO, 400MHz) 50.3, 54.6, 114.2(2C), 117.9, 129.9(2C), 138.3, 157.7,
162.0, 168.5

H RMS calcd. for C{1H;0BrN3;O3 [M-H] 309.9906, found 309.9779.

"H NMR (DMSO, 400MHz):



Page 27 of 30

Compound ID: Al-3
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"HNMR, “CNMR and HRMS of Compound 13a:

[5-(4-Benzoyl-phenyl)-3-bromo-[1,2,4]triazol-1-yl]-acetic acid

'H NMR (DMSO, 400MHz) 5.21 (2H, s, CH,), 7.57(2H, t, J1 = 7.6Hz, J2 = 8.0Hz Ar),
7.70(1H, m, Ar), 7.76(2H, m, Ar), 7.70(4H, m, Ar),

C NMR (DMSO, 400MHz) 51.7, 129.0(2C), 129.2(2C), 130.1(2C), 130.2(2C), 130.6(2C),
133.6, 136.9, 139.1, 156.4, 168.8, 195.6

H RMS calcd. for C;7H;,BrN;0; [M-H] 384.0062, found 383.9933.

'H NMR (DMSO, 400MHz):
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3C NMR (DMSO, 400MHz):
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Compound ID: Al-4
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"HNMR, “CNMR and HRMS of Compound 11a:
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[3-Bromo-5-(3-isobutoxy-phenyl)-[1,2,4]triazol-1-yl]-acetic acid

'H NMR (DMSO, 400MHz) 1.03 (6H,d, CH3), 2.05 (1H, m, CH), 3.78 (2H, d, J1 =
7.6Hz,CH,),5.04 (2H, s, CH»), 7.16(3H, m, Ar), 7.44 (1H, t, J1 = 8.0Hz, J2 = 8.4Hz,

Ar)

C NMR (DMSO, 400MHz) 18.1(2C), 28.0, 50.4, 74.2, 113.9, 117.4, 120.2, 127.0,

130.0, 138.5, 157.6, 159.6, 168.5

H RMS calcd. for Ci4H;sBrN3O3 [M-H] 352.0375, found 352.0281.

"H NMR (DMSO, 400MHz):
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Compound I»: Al-5
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3C NMR (DMSO, 400MHz):

Compound ID: Al-5
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