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1. HPLC Characterization of purity

Purity of compound C10 and C11 was measured by HPLC was carried out on the Agilent 1260 
HPLC system with an Agilent ZORBAX Eclipse XDBC18 column (5 μm, 4.6 × 100 mm).

Method: The gradient profile was as follows: 10-90% acetonitrile (0-30 min), returned to 10% 
(31 min), and held for 9 min for column equilibration (total run time: 40 min).

Purity: C10, 95.4761%; C11,99.4221%.
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Figure 1. HPLC Characterization of purity for C10

 



Figure 2. HPLC Characterization of purity for C11

Figure 3. HPLC characterization of C11 solvent purity

2. Compound Data Characterization

N2-phenyl-1H-indole-2,5-dicarboxamide (A1). White solid, m.p. 275-277°C. Yield: 68.5%. 1H 
NMR (600 MHz, DMSO-d6) δ 12.11 (s, 1H), 10.44 (s, 1H), 8.30 (s, 1H), 7.95 (s, 1H), 7.86 (d, 
J = 7.5 Hz, 1H), 7.80 (d, J = 10.3 Hz, 1H), 7.59 (s, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.37 (t, J = 
7.9 Hz, 2H), 7.19 (s, 1H), 7.11 (t, J = 7.4 Hz, 1H). 13C NMR (151 MHz, DMSO-d6) δ 169.13, 
159.88, 139.42, 138.70, 133.29, 129.14, 126.86, 126.75, 124.08, 123.97, 122.54, 120.69, 

112.25, 105.76. HRMS (ESI) calculated for C16H12N3O2 [M - H]—: 278.0935, found: 278.0935.

N2-cyclohexyl-1H-indole-2,5-dicarboxamide (A2). White solid, m.p. 306-308°C. Yield: 
71.0%. 1H NMR (600 MHz, DMSO) δ 11.75 (s, 1H), 8.27 (d, J = 8.0 Hz, 1H), 8.21 (s, 1H), 
7.88 (s, 1H), 7.73 (dd, J = 8.6, 1.7 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.26 (s, 1H), 7.15 (s, 1H), 
3.79 (s, 1H), 1.85 (s, 2H), 1.75 (s, 2H), 1.62 (d, J = 11.2 Hz, 1H), 1.33 (dt, J = 9.7, 5.1 Hz, 4H), 
1.20-1.06 (m, 1H). 13C NMR (151 MHz, DMSO) δ 169.19, 160.31, 138.27, 133.70, 126.95, 



126.48, 123.34, 122.21, 112.10, 103.90, 48.49, 33.01, 25.73, 25.41. HRMS (ESI) calculated for 

C16H18N3O2 [M - H]—: 284.1405, found: 284.1405.

N2-(pyridin-3-yl)-1H-indole-2,5-dicarboxamide (A3). White solid, m.p. 334-336°C. Yield: 
73.2%. 1H NMR (600 MHz, DMSO) δ 12.06 (s, 1H), 10.50 (s, 1H), 8.98 (d, J = 2.6 Hz, 1H), 
8.33 (dd, J = 4.7, 1.5 Hz, 1H), 8.31 (d, J = 1.7 Hz, 1H), 8.22 (ddd, J = 8.3, 2.6, 1.5 Hz, 1H), 
7.93 (s, 1H), 7.81 (dd, J = 8.7, 1.7 Hz, 1H), 7.56 (s, 1H), 7.48 (d, J = 8.6 Hz, 1H), 7.42 (dd, J = 
8.3, 4.7 Hz, 1H), 7.21 (s, 1H). 13C NMR (151 MHz, DMSO-d6) δ 169.05, 160.31, 145.03, 
142.25, 138.82, 136.04, 132.67, 127.63, 126.90, 126.84, 124.18, 124.12, 122.64, 112.34, 

105.81, 40.52. HRMS (ESI) calculated for C15H11N4O2 [M - H]—: 279.0887, found: 279.0887.

N2-(pyridin-2-yl)-1H-indole-2,5-dicarboxamide (A4). White solid, m.p. 314-316°C. Yield: 
74.5%. 1H NMR (600 MHz, DMSO-d6) δ 11.98 (s, 1H), 10.86 (s, 1H), 8.37 (dd, J = 4.8, 2.0, 
0.9 Hz, 1H), 8.24 (d, J = 0.8 Hz, 1H), 8.20 (d, J = 8.4 Hz, 1H), 7.88 (s, 1H), 7.82 dd, J = 8.4, 
7.3, 2.0 Hz, 1H), 7.76 (dd, J = 8.6, 1.7 Hz, 1H), 7.71 (d, J = 0.9 Hz, 1H), 7.44 (d, J = 8.5 Hz, 
1H), 7.14 (dd, J = 7.4, 4.8, 1.0 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.03, 160.30, 
152.44, 148.45, 138.90, 138.70, 132.52, 126.87, 126.81, 124.29, 122.67, 120.23, 115.07, 

112.33, 106.66. HRMS (ESI) calculated for C15H11N4O2 [M - H]—: 279.0887, found: 279.0888.

N2-propyl-1H-indole-2,5-dicarboxamide (A5). White solid, m.p. 257-259°C. Yield: 80.6%. 1H 
NMR (600 MHz, DMSO-d6) δ 11.85-11.83 (m, 1H), 8.62 (t, J = 5.7 Hz, 1H), 8.23 (d, J  = 1.7 
Hz, 1H), 7.90 (s, 1H), 7.74 (dd, J  = 8.6, 1.7 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.31-7.21 (m, 
1H), 7.15 (s, 1H), 3.31-3.18 (m, 2H), 1.56 (h, J = 7.4 Hz, 2H), 0.91 (t, J = 7.4 Hz, 3H). 13C 
NMR (151 MHz, DMSO-d6) δ 169.20, 161.19, 138.28, 133.71, 126.93, 126.49, 123.38, 122.21, 

112.10, 103.89, 41.07, 22.96, 11.95. HRMS (ESI) calculated for C13H14N3O2 [M - H]—: 
244.1902, found: 244.1092.

N2-butyl-1H-indole-2,5-dicarboxamide (A6). White solid, m.p. 229-231°C. Yield: 82.8%. 1H 
NMR (600 MHz, DMSO-d6) δ 11.77 (s, 1H), 8.50 (t, J = 5.7 Hz, 1H), 8.22 (s, 1H), 7.88 (s, 1H), 
7.74 (dd, J = 8.6, 1.7 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.21 (d, J = 1.1 Hz, 1H), 7.15 (s, 1H), 
3.33-3.26 (m, 2H), 1.56-1.49 (m, 2H), 1.39-1.31 (m, 2H), 0.91 (t, J = 7.4 Hz, 3H). 13C NMR 
(151 MHz, DMSO-d6) δ 169.18, 161.18, 138.27, 133.66, 126.96, 126.51, 123.37, 122.19, 

112.12, 103.65, 38.94, 31.81, 20.12, 14.19. HRMS (ESI) calculated for C14H16N3O2 [M - H]—: 
258.1248, found: 258.1248.

N2-(1,3,4-thiadiazol-2-yl)-1H-indole-2,5-dicarboxamide (A7). White solid, m.p. 371-374°C. 
Yield: 46.3%. 1H NMR (600 MHz, DMSO-d6) δ 13.18 (s, 1H), 12.20 (s, 1H), 9.23 (s, 1H), 8.32 
(d, J = 1.6 Hz, 1H), 7.97 (s, 1H), 7.87-7.79 (m, 2H), 7.52 (d, J = 8.7 Hz, 1H), 7.21 (s, 1H). 13C 
NMR (151 MHz, DMSO-d6) δ 168.90, 139.29, 127.15, 126.72, 124.97, 122.98, 112.50, 108.11. 

HRMS (ESI) calculated for C12H8N5O2S [M - H]—: 286.0404, found: 286.0404.

N2-(thiophen-3-yl)-1H-indole-2,5-dicarboxamide (A8). White solid, m.p. 298-300°C. Yield: 



69.3%. 1H NMR (600 MHz, DMSO-d6) δ 11.99 (d, J = 2.2 Hz, 1H), 10.76 (s, 1H), 8.29 (d, J = 
1.7 Hz, 1H), 7.92 (s, 1H), 7.79 (dd, J = 8.7, 1.6 Hz, 1H), 7.74 (dd, J = 3.3, 1.2 Hz, 1H), 7.52 
(dd, J = 5.1, 3.3 Hz, 1H), 7.47 (d, J = 8.6 Hz, 2H), 7.35 (dd, J = 5.1, 1.2 Hz, 1H), 7.20 (s, 1H). 
13C NMR (151 MHz, DMSO-d6) δ 169.16, 159.09, 138.72, 137.03, 132.94, 126.94, 126.77, 
125.23, 123.90, 122.52, 122.37, 112.28, 109.95, 104.92. HRMS (ESI) calculated for 

C14H10N3O2S [M - H]—: 284.0499, found: 284.0499.

N2-(tetrahydro-2H-pyran-4-yl)-1H-indole-2,5-dicarboxamide (A9). White solid, m.p. 318-
320°C. Yield: 54.6%. 1H NMR (600 MHz, DMSO-d6) δ 11.79 (s, 1H), 8.39 (d, J = 7.7 Hz, 1H), 
8.23 (s, 1H), 7.88 (s, 1H), 7.77-7.68 (m, 1H), 7.43 (d, J = 8.6 Hz, 1H), 7.27 (s, 1H), 7.16 (s, 
1H), 4.04 (td, J = 11.8, 8.3, 4.2 Hz, 1H), 3.97-3.80 (m, 2H), 3.48-3.36 (m, 2H), 1.79 (dd, J = 
13.3, 4.3 Hz, 2H), 1.60 (, J = 12.0, 4.4 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.16, 
160.53, 138.32, 133.49, 126.92, 126.54, 123.44, 122.26, 112.13, 104.05, 66.64, 45.93, 33.02. 
HRMS (ESI) calculated for C15H16N3O3 [M + H]+: 288.1343, found: 288.1343.

N2-benzyl-1H-indole-2,5-dicarboxamide (A10). White solid, m.p. 303-305°C. Yield: 80.6%. 
1H NMR (600 MHz, DMSO-d6) δ 11.87-11.81 (m, 1H), 9.11 (t, J = 6.1 Hz, 1H), 8.28-8.21 (m, 
1H), 7.88 (s, 1H), 7.75 (dd, J = 8.7, 1.7 Hz, 1H), 7.44 (d, J = 8.5 Hz, 1H), 7.37-7.31 (m, 4H), 
7.29 (dd, J = 2.1, 0.9 Hz, 1H), 7.25 (tt, J = 5.8, 2.9 Hz, 1H), 7.16 (s, 1H), 4.53 (d, J = 6.1 Hz, 
2H). 13C NMR (151 MHz, DMSO-d6) δ 169.16, 160.53, 138.32, 133.49, 126.92, 126.54, 
123.44, 122.26, 112.13, 104.05, 66.64, 45.93, 33.02. HRMS (ESI) calculated for C17H16N3O2 
[M + H]+: 294.1237, found: 294.1237.

N2-(2-(methylsulfonamido)phenyl)-1H-indole-2,5-dicarboxamide (A11). White solid, m.p. 
279-281°C. Yield: 49.5%. 1H NMR (400 MHz, DMSO-d6) δ 9.94 (s, 1H), 9.43 (s, 1H), 8.28 
(dt, J = 2.1, 1.1 Hz, 1H), 7.72 (t, J = 1.1 Hz, 2H), 7.68 (s, 2H), 7.57 (dd, J = 7.9, 1.7 Hz, 1H), 

7.48 (dd, J = 7.9, 1.7 Hz, 1H), 7.28 (d, J = 2.1 Hz, 1H), 7.20-7.09 (m, 2H). 13C NMR (151 
MHz, DMSO-d6) δ 169.06, 160.16, 138.79, 132.81, 132.63, 130.33, 127.11, 126.93, 
126.80, 126.56, 126.48, 125.86, 124.17, 122.50, 112.37, 105.22, 40.86. HRMS (ESI) 

calculated for C17H15N4O4S [M - H]—: 371.0819, found: 371.0819.

N2-(2-(2-amino-2-oxoethyl)phenyl)-1H-indole-2,5-dicarboxamide (A12). White solid, m.p. 
280-282°C. Yield: 64.1%. 1H NMR (600 MHz, DMSO-d6) δ 12.05 (d, J = 2.2 Hz, 1H), 11.46 
(s, 1H), 8.29-8.25 (m, 1H), 8.02 (d, J = 2.6 Hz, 1H), 7.98-7.93 (m, 1H), 7.88 (s, 1H), 7.78 (dd, 
J = 8.7, 1.7 Hz, 1H), 7.48 (dt, J = 8.7, 0.8 Hz, 1H), 7.42 (d, J = 2.5 Hz, 1H), 7.38 (dd, J = 2.1, 
0.9 Hz, 1H), 7.32 (td, J = 7.0, 1.6 Hz, 2H), 7.21-7.11 (m, 2H), 3.59 (s, 2H). 13C NMR (151 
MHz, DMSO-d6) δ 174.93, 169.08, 159.57, 138.74, 137.59, 133.52, 131.12, 128.57, 127.83, 
126.91, 126.87, 125.00, 123.97, 123.77, 122.29, 112.36, 104.38, 40.90. HRMS (ESI) calculated 

for C18H15N4O3 [M - H]—: 335.1150, found: 335.1150.

N2-(3-(2-amino-2-oxoethyl)phenyl)-1H-indole-2,5-dicarboxamide (A13). White solid, m.p. 



268-270°C. Yield: 70.3%. 1H NMR (600 MHz, DMSO-d6) δ 11.95 (d, J = 2.2 Hz, 1H), 10.27 
(s, 1H), 8.29 (d, J = 1.7 Hz, 1H), 7.92 (s, 1H), 7.79 (dd, J = 8.6, 1.7 Hz, 1H), 7.74 (dd, J = 8.1, 
2.1 Hz, 1H), 7.68 (d, J = 1.9 Hz, 1H), 7.55 (d, J = 2.2 Hz, 1H), 7.53-7.45 (m, 2H), 7.30 (t, J = 
7.8 Hz, 1H), 7.20 (s, 1H), 7.02 (d, J = 7.5 Hz, 1H), 6.93 (s, 1H), 3.40 (s, 2H). 13C NMR (151 
MHz, DMSO-d6) δ 172.62, 169.13, 159.86, 139.16, 138.69, 137.49, 133.25, 128.94, 126.92, 
126.76, 123.95, 122.52, 121.35, 118.82, 112.28, 105.31, 42.79. HRMS (ESI) calculated for 

C18H15N4O3 [M - H]—: 335.1150, found: 335.1150.

2-(2-(5-carbamoyl-1H-indole-2-carboxamido)phenyl)acetic acid (A14). White solid, m.p. 295-
297°C. Yield: 67.9%. 1H NMR (600 MHz, DMSO-d6) δ 12.39 (s, 1H), 11.97 (d, J = 2.3 Hz, 
1H), 10.09 (s, 1H), 7.90 (s, 1H), 7.78 (dd, J = 8.6, 1.7 Hz, 1H), 7.51 (dd, J = 7.9, 1.3 Hz, 1H), 
7.46 (d, J = 8.6 Hz, 1H), 7.41 (d, J = 2.1 Hz, 1H), 7.38-7.31 (m, 2H), 7.23 (td, J = 7.5, 1.3 Hz, 
1H), 7.18 (s, 1H), 3.71 (s, 2H). 13C NMR (151 MHz, DMSO-d6) δ 173.19, 169.09, 159.99, 
138.62, 136.60, 133.07, 131.55, 131.11, 127.78, 126.89, 126.76, 126.72, 126.31, 123.88, 
122.37, 112.27, 104.97, 38.04. HRMS (ESI) calculated for C18H16N3O4 [M + H]+: 338.1135, 
found: 338.1133.

2-(3-(5-carbamoyl-1H-indole-2-carboxamido)phenyl)acetic acid (A15). White solid, m.p. 289-
291°C. Yield: 73.0%. 1H NMR (600 MHz, DMSO-d6) δ 12.39 (s, 1H), 11.96 (d, J = 2.2 Hz, 
1H), 10.28 (s, 1H), 8.30 (d, J = 1.6 Hz, 1H), 7.92 (s, 1H), 7.78 (dd, J = 16.2, 8.8, 1.9 Hz, 2H), 
7.69 (t, J = 1.9 Hz, 1H), 7.55 (d, J = 2.2 Hz, 1H), 7.48 (d, J = 8.6 Hz, 1H), 7.32 (t, J = 7.8 Hz, 
1H), 7.20 (s, 1H), 7.02 (d, J = 7.5 Hz, 1H), 3.59 (s, 2H). 13C NMR (151 MHz, DMSO-d6) δ 
173.11, 169.11, 159.89, 139.29, 138.71, 136.01, 133.20, 129.10, 126.91, 126.77, 125.26, 
123.97, 122.53, 121.48, 119.06, 112.29, 105.34, 41.39. HRMS (ESI) calculated for C18H16N3O4 
[M + H]+: 338.1135, found: 338.1132.

N2-(2-(hydroxymethyl)phenyl)-1H-indole-2,5-dicarboxamide (A16). Brown solid, m.p. 234-
236°C. Yield: 50.9%. 1H NMR (600 MHz, DMSO-d6) δ 12.04 (d, J = 2.2 Hz, 1H), 10.22 (s, 
1H), 8.29 (d, J = 1.7 Hz, 1H), 7.91 (s, 1H), 7.79 (dd, J = 8.7, 1.7 Hz, 1H), 7.74 (dd, J = 8.0, 1.3 
Hz, 1H), 7.50-7.43 (m, 2H), 7.36-7.30 (m, 2H), 7.24-7.17 (m, 2H), 5.64 (t, J = 5.3 Hz, 1H), 
4.65 (d, J = 5.2 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.10, 159.76, 138.74, 135.99, 
135.10, 133.17, 127.99, 127.79, 126.89, 125.45, 124.32, 123.97, 122.41, 112.34, 104.47, 61.33. 
HRMS (ESI) calculated for C17H16N3O3 [M + H]+: 310.1186, found: 310.1186.

N2-(3-(hydroxymethyl)phenyl)-1H-indole-2,5-dicarboxamide (A17). Brown solid, m.p. 272-
275°C. Yield: 55.4%. 1H NMR (600 MHz, DMSO-d6) δ 11.96 (s, 1H), 10.27 (s, 1H), 8.30 (s, 
1H), 7.92 (s, 1H), 7.82-7.76 (m, 2H), 7.74 (d, J = 8.0 Hz, 1H), 7.56 (s, 1H), 7.48 (d, J = 8.6 Hz, 
1H), 7.32 (t, J = 7.8 Hz, 1H), 7.20 (s, 1H), 7.06 (d, J = 7.6 Hz, 1H), 5.25 (t, J = 5.7 Hz, 1H), 
4.53 (d, J = 5.6 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.10, 159.86, 143.68, 139.20, 
138.69, 133.27, 128.86, 126.92, 126.76, 123.94, 122.51, 122.17, 119.02, 118.76, 118.71, 
112.28, 105.29, 63.36, 40.89, 40.51. HRMS (ESI) calculated for C17H16N3O3 [M + H]+: 



310.1186, found: 310.1187.

N2-(2-(2-hydroxyethyl)phenyl)-1H-indole-2,5-dicarboxamide (A18). Brown solid, m.p. 254-
256°C. Yield: 61.8%. 1H NMR (600 MHz, DMSO-d6) δ 12.02 (d, J = 2.2 Hz, 1H), 10.40 (s, 
1H), 8.27 (d, J = 1.6 Hz, 1H), 7.91 (s, 1H), 7.79 (dd, J = 8.6, 1.7 Hz, 1H), 7.65 (d, J = 7.9 Hz, 
1H), 7.48 (d, J = 8.6 Hz, 1H), 7.38-7.25 (m, 3H), 7.24-7.13 (m, 2H), 5.47 (t, J = 4.3 Hz, 1H), 
3.72 (q, J = 6.0 Hz, 2H), 2.84 (t, J = 6.3 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.11, 
159.91, 138.66, 136.72, 134.80, 133.35, 130.95, 127.07, 126.91, 126.84, 125.95, 125.70, 

123.89, 122.32, 62.65, 35.50. HRMS (ESI) calculated for C18H16N3O3 [M - H]—: 322.1197, 
found: 322.1197.

N2-(3-(2-hydroxyethyl)phenyl)-1H-indole-2,5-dicarboxamide (A19). Brown solid, m.p. 261-
263°C. Yield: 65.9%. 1H NMR (600 MHz, DMSO-d6) δ 11.95 (s, 1H), 10.21 (s, 1H), 8.29 (d, 
J = 1.7 Hz, 1H), 7.92 (s, 1H), 7.79 (dd, J = 8.6, 1.7 Hz, 1H), 7.70 (dd, J = 8.1, 1.1 Hz, 1H), 7.62 
(t, J = 1.9 Hz, 1H), 7.54 (s, 1H), 7.48 (d, J = 8.6 Hz, 1H), 7.28 (t, J = 7.8 Hz, 1H), 7.20 (s, 1H), 
6.98 (dt, J = 7.6, 1.4 Hz, 1H), 4.69 (t, J = 5.2 Hz, 1H), 3.64 (td, J = 7.1, 5.1 Hz, 2H), 2.74 (t, J 
= 7.1 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.10, 159.84, 140.55, 139.16, 138.68, 
133.29, 128.95, 126.92, 126.77, 124.80, 123.93, 122.50, 121.17, 118.39, 112.27, 105.24, 62.62. 

HRMS (ESI) calculated for C18H16N3O3 [M - H]—: 322.1197, found: 322.1197.

N-(2-(2-amino-2-oxoethyl)phenyl)terephthalamide (B1). White solid, m.p. 272-274°C. Yield: 

59.6%. 1H NMR (600 MHz, DMSO-d6) δ 11.34 (s, 1H), 8.13 (s, 1H), 8.08 (d, J = 8.2 Hz, 2H), 
8.03-7.99 (m, 2H), 7.96 (d, J = 2.6 Hz, 1H), 7.90 (d, J = 8.2 Hz, 1H), 7.55 (s, 1H), 7.38-7.33 
(m, 1H), 7.30 (dd, J = 7.2, 4.2, 2.6 Hz, 2H), 7.15 (td, J = 7.5, 1.3 Hz, 1H), 3.58 (s, 2H). 13C 

NMR (151 MHz, DMSO-d6) δ 174.85, 167.64, 164.51, 137.69, 137.48, 137.35, 131.02, 
129.20, 128.18, 127.77, 127.71, 125.30, 124.38. HRMS (ESI) calculated for C16H16N3O3 [M + 
H]+: 298.1186, found: 298.1177.

N-(3-(2-amino-2-oxoethyl)phenyl)terephthalamide (B2). White solid, m.p. 301-313°C. Yield: 
63.5%.1H NMR (600 MHz, DMSO-d6) δ 10.32 (s, 1H), 8.12 (s, 1H), 8.06-7.97 (m, 4H), 7.70 
(t, J = 1.9 Hz, 1H), 7.65 (dd, J = 8.2, 2.2, 1.1 Hz, 1H), 7.53 (s, 1H), 7.48 (s, 1H), 7.28 (t, J = 
7.8 Hz, 1H), 7.02 (dt, J = 7.7, 1.3 Hz, 1H), 6.94-6.87 (m, 1H), 3.38 (s, 2H). 13C NMR (151 MHz, 

DMSO-d6) δ 172.56, 167.66, 165.31, 139.32, 137.69, 137.43, 137.26, 128.83, 128.06, 127.94, 125.23, 

121.59, 119.00, 42.79. HRMS (ESI) calculated for C16H16N3O3 [M + H]+: 298.1186, found: 
298.1186.

N-(2-(2-hydroxyethyl)phenyl)terephthalamide (B3). Brown solid, m.p. 274-276°C. Yield: 
71.6%. 1H NMR (600 MHz, DMSO-d6) δ 10.35 (s, 1H), 8.13 (s, 1H), 8.01 (s, 4H), 7.60 (d, J = 7.9 

Hz, 1H), 7.55 (s, 1H), 7.31 (dd, J = 7.6, 1.6 Hz, 1H), 7.26 (td, J = 7.6, 1.6 Hz, 1H), 7.18 (td, J = 7.4, 

1.4 Hz, 1H), 5.35 (t, J = 4.4 Hz, 1H), 3.68 (td, J = 6.4, 4.4 Hz, 2H), 2.81 (t, J = 6.4 Hz, 2H). 13C 

NMR (151 MHz, DMSO-d6) δ 167.62, 164.97, 137.37, 136.99, 134.99, 130.84, 128.13, 127.77, 



126.97, 126.11, 126.02, 62.57, 35.43. HRMS (ESI) calculated for C16H17N2O3 [M + H]+: 
283.1088, found: 283.1088.

N-(3-(2-hydroxyethyl)phenyl)terephthalamide (B4). Brown solid, m.p. 263-265°C. Yield: 
68.1%. 1H NMR (600 MHz, DMSO-d6) δ 10.28 (s, 1H), 8.13 (s, 1H), 8.00 (d, J = 2.4 Hz, 4H), 
7.62 (d, J = 8.4 Hz, 2H), 7.53 (s, 1H), 7.26 (t, J = 7.7 Hz, 1H), 6.97 (d, J = 7.6, 1.5 Hz, 1H), 
4.71-4.68 (m, 1H), 3.62 (td, J = 7.1, 5.2 Hz, 2H), 2.72 (t, J = 7.1 Hz, 2H).13C NMR (151 MHz, 
DMSO-d6) δ 128.87, 128.00 (d, J = 14.2 Hz), 125.00, 121.41, 118.61, 62.62, 40.45. HRMS 

(ESI) calculated for C16H15N2O3 [M - H]—: 283.1088, found: 283.1088.

N-(2-(methylsulfonamido)phenyl)terephthalamide (B5). White solid, m.p. 215-217°C. Yield: 
73.8%. 1H NMR (600 MHz, DMSO-d6) δ 9.90 (s, 1H), 9.17 (s, 1H), 8.14 (s, 1H), 8.03 (s, 4H), 
7.73 (dd, J = 7.8, 1.8 Hz, 1H), 7.55 (s, 1H), 7.46 (dd, J = 7.7, 1.8 Hz, 1H), 7.33-7.26 (m, 2H), 
2.98 (s, 3H). 13C NMR (151 MHz, DMSO-d6) δ 167.61, 165.47, 137.59, 137.01, 132.70, 130.82, 
128.11, 128.02, 126.87, 126.68, 126.35, 126.21. HRMS (ESI) calculated for C15H14N3O4 [M - 

H]—: 332.0711, found: 332.0711.

N-(1,3,4-thiadiazol-2-yl)terephthalamide (B6). White solid, m.p. 300-302°C. Yield: 64.1%. 1H 
NMR (600 MHz, DMSO-d6) δ 13.18 (s, 1H), 9.25 (s, 1H), 8.18 (d, J = 8.2 Hz, 3H), 8.03 (d, J 
= 8.4 Hz, 2H), 7.58 (s, 1H). 13C NMR (151 MHz, DMSO-d6) δ 167.46, 149.63, 138.46, 128.85, 

128.14. HRMS (ESI) calculated for C10H7N4O2S [M - H]—: 247.0295, found: 247.0296.

N1-methyl-N4-(1,3,4-thiadiazol-2-yl)terephthalamide (B7). White solid, m.p. 305-307°C. 
Yield: 55.3%. 1H NMR (600 MHz, DMSO-d6) δ 13.18 (s, 1H), 9.25 (s, 1H), 8.63 (d, J = 4.7 Hz, 

1H), 8.18 (d, J = 8.3 Hz, 2H), 7.98 (d, J = 8.4 Hz, 2H), 2.81 (d, J = 4.5 Hz, 3H).13C NMR (151 

MHz, DMSO-d6) δ 166.19, 149.60, 138.64, 128.93, 127.74, 26.81. HRMS (ESI) calculated for 

C11H9N4O2S [M - H]—: 261.0452, found: 261.0452.

N1-methyl-N4-(2-(methylsulfonamido)phenyl)terephthalamide (B8). White solid, m.p. 229-
231°C. Yield: 72.1%. 1H NMR (600 MHz, DMSO-d6) δ 10.23 (s, 1H), 9.51 (s, 1H), 8.70 (d, J 
= 4.6 Hz, 1H), 8.12 (d, J = 8.4 Hz, 2H), 8.00 (d, J = 8.4 Hz, 2H), 7.71 (dd, J = 7.9, 1.7 Hz, 1H), 
7.44 (dd, J = 7.8, 1.7 Hz, 1H), 7.32-7.26 (m, 2H), 2.92 (s, 3H), 2.81 (d, J = 4.5 Hz, 3H). 13C 

NMR (151 MHz, DMSO-d6) δ 166.30, 165.43, 137.75, 136.68, 132.84, 130.95, 128.22, 127.69, 126.76, 

126.74, 126.68, 126.56, 60.23, 26.78. HRMS (ESI) calculated for C16H16N3O4S [M - H]—: 
346.0867, found: 346.0867.

2-(2-(4-(methylcarbamoyl)benzamido)phenyl)acetic acid (B9). White solid, m.p. 239-241°C. 
Yield: 68.5%. 1H NMR (600 MHz, DMSO-d6) δ 12.37 (s, 1H), 10.10 (s, 1H), 8.59 (d, J = 4.7 
Hz, 1H), 8.01 (d, J = 8.0 Hz, 2H), 7.96 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 7.9 Hz, 1H), 7.36-7.28 
(m, 2H), 7.25-7.21 (m, 1H), 3.67 (s, 2H), 2.82 (d, J = 4.5 Hz, 3H). 13C NMR (151 MHz, DMSO-
d6) δ 173.17, 166.37, 165.23, 137.50, 137.14, 136.95, 131.50, 131.35, 128.09, 127.71, 127.57, 
126.89, 126.42, 38.10, 26.79. HRMS (ESI) calculated for C17H17N2O4 [M + H]+: 313.1183, 



found: 313.1183.

2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)-N1-phenylterephthalamide (C1). Yellow 
solid, m.p. 165-167°C. Yield: 76.4%. 1H NMR (600 MHz, DMSO-d6) δ 10.21 (s, 1H), 8.06 (s, 
1H), 7.78 (d, J = 8.1 Hz, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.54 (dd, J = 19.8, 7.8 Hz, 2H), 7.46 (s, 
1H), 7.38-7.32 (m, 3H), 7.28 (s, 1H), 7.21-7.07 (m, 3H), 4.33 (d, J = 13.1 Hz, 1H), 3.87-3.79 
(m, 1H), 3.41 (d, J = 13.7 Hz, 1H), 3.25 (t, J = 12.3z Hz, 1H), 3.20-3.12 (m, 1H), 2.13-2.05 (m, 
1H), 1.95 (d, J = 12.6 Hz, 1H), 1.44-1.32(m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.15, 
168.08, 163.07 (d, J = 243 Hz), 163.59, 158.49 (d, J = 256.5 Hz), 148.37, 139.30, 138.40, 
130.75, 130.72, 130.74 (q, J = 6 Hz), 129.82, 129.00, 124.26,121.42 (d, J = 18 Hz) 121.38, 
117.96, 113.93, 112.68 (d, J = 21.75 Hz), 111.01,104.85 (t, J = 10.5 Hz) 55.38, 48.29, 31.85. 
HRMS (ESI) calculated for C26H25F2N4O3 [M + H]+: 479.1889, found: 479.1889.

2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)-N1-(pyridin-2-yl)terephthalamide (C2). 
Yellow solid, m.p. 174-176°C. Yield: 81.2%. 1H NMR (600 MHz, DMSO-d6) δ 10.83 (s, 1H), 
8.41-8.38 (m, 1H), 8.05 (d, J = 8.3 Hz, 1H), 7.88 (d, J = 8.0 Hz, 1H), 7.86-7.82 (m, 1H), 7.53 
(d, J = 8.0 Hz, 2H), 7.39-7.35 (m, 1H), 7.34 (d, J = 1.6 Hz, 1H), 7.20-7.15 (m, 2H), 6.99 (d, J 
= 8.0, 1.5 Hz, 1H), 4.37 (d, J = 13.4 Hz, 1H), 3.85-3.78 (m, 1H), 3.40 (d, J = 13.5 Hz, 1H), 3.23 
(t, J = 12.4 Hz, 1H), 3.10 (t, J = 12.1 Hz, 1H), 2.07 (d, J = 12.6 Hz, 1H), 1.91 (s, 1H), 1.36 (q, 
J = 12.9 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.67, 168.03, 163.59, 163.08 (d, J = 
248.4 Hz), 158.49(d, J = 256.5 Hz), 152.42, 148.68, 148.44, 138.77, 138.42, 130.74(q, J = 6 
Hz), 130.42, 121.43 (d, J = 18.7 Hz), 120.29, 116.93, 115.75, 113.95, 112.69 (d, J = 22.6 Hz), 
111.14, 104.85 (t, J = 27 Hz), 48.36, 45.74, 31.83. HRMS (ESI) calculated for C25H24F2N5O3 
[M + H]+: 480.1842, found: 480.1842.

N1-(2-(2-amino-2-oxoethyl)phenyl)-2-((1-(2,4-difluorobenzoyl)piperidin-4-
yl)amino)terephthalamide (C3). Yellow solid, m.p. 239-241°C. Yield: 68.6%. 1H NMR (600 
MHz, DMSO-d6) δ 11.12 (s, 1H), 8.03 (s, 1H), 7.99 (d, J = 7.9 Hz, 1H), 7.92 (d, J = 2.6 Hz, 
1H), 7.84 (d, J = 8.2 Hz, 1H), 7.78 (d, J = 7.4 Hz, 1H), 7.53 (q, J = 7.6 Hz, 1H), 7.48 (s, 1H), 
7.36 (td, J = 9.7, 2.5 Hz, 1H), 7.32 (d, J = 2.5 Hz, 1H), 7.30-7.27 (m, 3H), 7.21-7.12 (m, 2H), 
7.09 (dd, J = 8.2, 1.6 Hz, 1H), 4.32 (d, J = 13.1 Hz, 1H), 3.84 (d, J = 8.6 Hz, 1H), 3.54 (s, 2H), 
3.41 (d, J = 14.0 Hz, 1H), 3.26 (t, J = 11.9 Hz, 1H), 3.23-3.15 (m, 1H), 2.10 (d, J = 10.6 Hz, 
1H), 2.00-1.88 (m, 1H), 1.39 (d, J = 12.0 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 174.77, 
168.08, 167.73, 163.07 (d, J = 243 Hz), 163.60, 158.49 (d, J = 256.5 Hz), 148.95, 138.61, 
137.54, 130.93,130.74 (q, J = 6 Hz), 129.54, 129.08, 127.56, 125.27, 124.90,121.42 (d, J = 18 
Hz) 116.97, 113.95, 112.68 (d, J = 21.75 Hz), 111.30, 104.85 (t, J = 27 Hz), 48.22, 45.71, 32.55, 
31.85.HRMS (ESI) calculated for C28H28F2N5O4 [M + H]+: 536.2104, found: 536.2104.

N1-(3-(2-amino-2-oxoethyl)phenyl)-2-((1-(2,4-difluorobenzoyl)piperidin-4-
yl)amino)terephthalamide (C4). Yellow solid, m.p. 201-203°C. Yield: 69.1%. 1H NMR (600 
MHz, DMSO-d6) δ 10.17 (s, 1H), 8.03 (s, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.63 (s, 1H), 7.54 (t, J 



= 10.8 Hz, 3H), 7.47 (d, J = 16.0 Hz, 2H), 7.36 (td, J = 9.7, 2.4 Hz, 1H), 7.28-7.24 (m, 2H), 
7.17 (td, J = 8.5, 2.4 Hz, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.01 (d, J = 7.5 Hz, 1H), 6.89 (s, 1H), 
4.34 (d, J = 13.1 Hz, 1H), 3.82 (d, J = 10.1 Hz, 1H), 3.37 (s, 2H), 3.25 (t, J = 12.1 Hz, 1H), 
3.18-3.11 (m, 1H), 2.09 (d, J = 12.6 Hz, 1H), 1.99 (s, 1H), 1.94 (s, 1H), 1.44-1.32 (m, 2H). 13C 
NMR (151 MHz, DMSO-d6) δ 172.59, 168.10 (d, J = 2.8 Hz), 163.59, 163.07 (d, J = 248.5 Hz), 
158.48 (d, J = 247.8 Hz), 148.37, 139.15, 138.38, 137.34, 130.74 (q, J = 6.1 Hz), 129.84, 
128.71, 125.18, 122.04, 121.42 (d, J = 2.8 Hz), 119.48, 117.94, 113.89, 112.68 (d, J = 21.75 
Hz), 110.98, 104.84 (t, J = 27 Hz), 56.49, 48.32, 42.77, 19.03. HRMS (ESI) calculated for 
C28H28F2N5O4 [M + H]+: 536.2104, found: 536.2105.

N1-benzyl-2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)terephthalamide (C5). Yellow 
solid, m.p. 274-176°C. Yield: 81.6%. 1H NMR (600 MHz, DMSO-d6) δ 9.03 (t, J = 6.0 Hz, 
1H), 8.05-7.97 (m, 2H), 7.71 (d, J = 8.2 Hz, 1H), 7.56-7.50 (m, 1H), 7.43 (s, 1H), 7.36 (td, J = 
9.9, 2.7 Hz, 1H), 7.33 (d, J = 6.3 Hz, 4H), 7.27-7.22 (m, 2H), 7.18 (td, J = 8.5, 2.4 Hz, 1H), 
7.06 (d, J = 8.0 Hz, 1H), 4.44 (d, J = 5.9 Hz, 2H), 4.29 (d, J = 13.0 Hz, 1H), 3.82-3.74 (m, 1H), 
3.39 (d, J = 14.1 Hz, 1H), 3.27-3.15 (m, 2H), 2.13-2.03 (m, 1H), 1.97-1.86 (m, 1H), 1.39-1.29 
(m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 169.12, 168.13, 163.58, 163.08 (d, J = 248.5 Hz), 
158.49 (d, J = 247.8 Hz), 148.52, 140.06, 130.71 (q, J = 6 Hz), 129.04, 128.75, 127.62, 127.20, 
121.43 (d, J = 18.5 Hz), 117.04, 113.79, 112.68 (d, J = 21.75 Hz), 111.06, 104.85 (t, J = 25.9 
Hz), 48.18, 45.70, 42.78, 31.87. HRMS (ESI) calculated for C27H27F2N4O3 [M + H]+: 493.2046, 
found: 493.2046.

2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C6). Yellow solid, m.p. 214-216°C. Yield: 
46.8%. 1H NMR (600 MHz, DMSO-d6) δ 9.75 (s, 1H), 9.18 (s, 1H), 8.09 (s, 1H), 7.85 (d, J = 
8.2 Hz, 1H), 7.78-7.68 (m, 2H), 7.57 (d, J = 7.7 Hz, 1H), 7.53 (s, 1H), 7.49 (dd, J = 7.8, 1.8 Hz, 
1H), 7.41 (td, J = 9.7, 2.5 Hz, 1H), 7.38-7.31 (m, 3H), 7.23 (td, J = 8.5, 2.5 Hz, 1H), 7.19 (dd, 
J = 8.2, 1.6 Hz, 1H), 4.35 (d, J = 13.1 Hz, 1H), 3.88 (s, 1H), 3.46 (s, 1H), 3.30 (t, J = 12.1 Hz, 
1H), 3.23 (t, J = 12.0 Hz, 1H), 2.13 (d, J = 12.6 Hz, 1H), 1.98 (s, 1H), 1.48-1.36 (m, 2H). 13C 
NMR (151 MHz, DMSO-d6) δ 168.24, 168.00, 163.58, 163.07 (d, J = 248.5 Hz), 158.19 (d, J 
= 256.5 Hz), 148.67, 138.76, 132.78, 130.93, 130.74 (q, J = 6 Hz), 129.50, 126.84, 126.68, 
126.58, 126.28, 121.42 (d, J = 18.4 Hz), 116.97, 113.96, 112.68 (d, J = 24.0 Hz), 111.29, 104.85 

(t, J = 27 Hz), 48.26, 45.70, 32.50, 31.80. HRMS (ESI) calculated for C27H26F2N5O5 [M - H]—: 
570.1628, found: 570.1632.

2-(2-(4-carbamoyl-2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)benzamido)phenyl)acetic 

acid (C7). Yellow solid, m.p. 244-246°C. Yield: 39.5%. 1H NMR (600 MHz, DMSO-d6) δ 
12.35 (s, 1H), 9.95 (s, 1H), 8.01 (s, 1H), 7.77 (d, J = 8.2 Hz, 1H), 7.72 (s, 1H), 7.52 (q, J = 7.7 
Hz, 1H), 7.45 (s, 1H), 7.39-7.28 (m, 4H), 7.26 (d, J = 1.7 Hz, 1H), 7.17 (td, J = 8.5, 2.5 Hz, 
1H), 7.09 (dd, J = 8.1, 1.6 Hz, 1H), 4.30 (d, J = 13.1 Hz, 1H), 3.81 (s, 1H), 3.62 (s, 2H), 3.40 



(s, 1H), 3.24 (t, J = 12.0 Hz, 1H), 3.21 – 3.14 (m, 1H), 2.07 (d, J = 12.7 Hz, 1H), 1.92 (s, 1H), 

1.42-1.31 (m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.26, 167.82, 163.61, 163.07 (d, J = 
248.6 Hz), 158.48 (d, J = 248.1 Hz), 148.94, 138.28, 137.75, 131.29, 130.84, 130.74(q, J = 6 
Hz), 129.57, 126.58, 124.74, 124.67, 121.40 (d, J = 18.9 Hz), 117.42, 113.97, 112.69 (d, J = 
21.2 Hz), 111.07, 104.84 (t, J = 25.9 Hz), 55.37, 48.18, 45.71, 31.87. HRMS (ESI) calculated 

for C28H25F2N4O5 [M - H]—: 535.1798, found: 535.1798.

N1-butyl-2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)terephthalamide (C8). Yellow solid, 
m.p. 174-176°C. Yield: 75.6%. 1H NMR (600 MHz, DMSO-d6) δ 8.40 (t, J = 5.7 Hz, 1H), 7.97 
(d, J = 9.8 Hz, 2H), 7.59 (d, J = 8.2 Hz, 1H), 7.55-7.50 (m, 1H), 7.40 (s, 1H), 7.38-7.33 (m, 
1H), 7.21-7.15 (m, 2H), 7.04 (dd, J = 8.1, 1.6 Hz, 1H), 4.29 (d, J = 13.1 Hz, 1H), 3.80-3.72 (m, 
1H), 3.42-3.37 (m, 1H), 3.27-3.14 (m, 4H), 2.06 (d, J = 8.9 Hz, 1H), 1.92 (d, J = 12.2 Hz, 1H), 
1.52-1.46 (m, 2H), 1.38-1.29 (m, 4H), 0.90 (t, J = 7.4 Hz, 3H). 13C NMR (151 MHz, DMSO-
d6) δ 169.01, 168.19, 163.59, 163.08 (d, J = 248.5 Hz), 158.49 (d, J = 247.7 Hz), 148.31, 137.90, 
130.71 (q, J = 9.9 Hz), 128.94, 121.43 (d, J = 18.4 Hz), 117.67, 113.75, 112.69 (d, J = 21.5 
Hz), 110.93, 104.84 (t, J = 25.9 Hz), 48.15, 45.70, 32.58, 31.87, 31.58, 20.15, 14.18. HRMS 
(ESI) calculated for C24H29F2N4O3 [M + H]+: 459.2202, found: 459.2202.

2-((1-(2,4-difluorobenzoyl)piperidin-4-yl)amino)-N1-(1,3,4-thiadiazol-2-yl)terephthalamide 
(C9). Yellow solid, m.p. 284-286°C. Yield: 40.8%. 1H NMR (600 MHz, DMSO-d6) δ 12.85 (s, 
1H), 9.23 (s, 1H), 8.20 (s, 1H), 8.02 (s, 1H), 7.69 (s, 1H), 7.55 (s, 1H), 7.49 (s, 1H), 7.39-7.34 
(m, 2H), 7.18 (td, J = 8.5, 2.5 Hz, 1H), 7.10 (dd, J = 8.1, 1.6 Hz, 1H), 4.38 (d, J = 13.1 Hz, 1H), 
3.93 (s, 1H), 3.42 (d, J = 13.8 Hz, 1H), 3.28 (t, J = 12.4 Hz, 1H), 3.14 (t, J = 12.1 Hz, 1H), 2.11 
(d, J = 12.7 Hz, 1H), 1.96 (s, 1H), 1.42 (s, 2H). 13C NMR (151 MHz, DMSO-d6) δ 174.77, 
168.08, 167.73, 163.07 (d, J = 243 Hz), 163.60, 158.49 (d, J = 256.5 Hz), 148.95, 138.61, 
137.54, 130.93,130.74 (q, J = 6 Hz), 129.54, 129.08, 127.56, 125.27, 124.90,121.42 (d, J = 18 
Hz), 116.97, 113.95, 112.68 (d, J = 21.75 Hz), 111.30, 104.85 (t, J = 10.5 Hz), 48.22, 45.71, 
32.55, 31.85. HRMS (ESI) calculated for C22H21F2N6O3S [M + H]+: 485.1213, found: 485.1211.

2-((1-(4-chloro-2,6-difluorobenzoyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C10). White solid, m.p. 244-246°C. Yield: 
69.4%. 1H NMR (600 MHz, DMSO-d6) δ 9.70 (s, 1H), 9.13 (s, 1H), 8.03 (s, 1H), 7.80 (d, J = 
8.2 Hz, 1H), 7.71-7.65 (m, 2H), 7.54-7.50 (m, 2H), 7.48 (s, 1H), 7.43 (dd, J = 7.6, 1.8 Hz, 1H), 
7.31-7.23 (m, 3H), 7.14 (dd, J = 8.2, 1.5 Hz, 1H), 4.31 (d, J = 13.4 Hz, 1H), 3.84 (d, J = 9.8 

Hz, 1H), 3.45 (d, J = 13.9 Hz, 1H), 3.28 (dd, J = 13.8, 3.0 Hz, 1H), 3.21 (td, J = 10.7, 5.5 Hz, 
1H), 2.97 (s, 3H), 2.09 (d, J = 10.3 Hz, 1H), 1.96 (d, J = 12.9 Hz, 1H), 1.37-1.27 (m, 2H). 13C 
NMR (151 MHz, DMSO-d6) δ 168.23, 168.13, 159.30 (q, J = 10.5 Hz), 157.65 (q, J = 10.5 Hz), 
148.61, 138.69, 135.67 (t, J = 13.3 Hz), 132.82, 130.88, 129.51, 126.95, 126.67 (d, J = 5.3 Hz), 
126.36, 117.07, 114.06, 113.77 (d, J = 24.21 Hz), 113.39, 111.30, 48.12, 45.49, 32.75, 31.88. 



HRMS (ESI) calculated for C27H25ClF2N5O5S [M - H]—: 604.1238, found: 604.1231.

2-((1-(4-bromo-2-fluorobenzoyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C11). Yellow solid, m.p. 169-171°C. Yield: 
56.4%. 1H NMR (600 MHz, DMSO-d6) δ 9.69 (s, 1H), 9.12 (s, 1H), 8.03 (s, 1H), 7.79 (d, J = 
8.2 Hz, 1H), 7.70-7.65 (m, 3H), 7.52-7.47 (m, 2H), 7.43 (dd, J = 7.6, 1.9 Hz, 2H), 7.31-7.23 
(m, 3H), 7.13 (dd, J = 8.1, 1.5 Hz, 1H), 4.29 (d, J = 13.1 Hz, 1H), 3.82 (d, J = 10.7 Hz, 1H), 
3.38 (d, J = 13.9 Hz, 1H), 3.24 (t, J = 12.3 Hz, 1H), 3.17 (t, J = 12.1 Hz, 1H), 2.96 (s, 3H), 2.07 
(d, J = 12.7 Hz, 1H), 1.92 (s, 1H), 1.35 (d, J = 21.5 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) 
δ 168.19 (d, J = 3.4 Hz), 163.53, 158.82, 157.16, 148.63, 138.67, 132.82, 130.94, 130.71(d, J 
= 4.5 Hz), 129.47, 128.65, 126.84, 126.56 (d, J = 13.6 Hz), 126.27, 124.10 (d, J = 18.3 Hz), 
123.31 (d, J = 9.4 Hz), 119.73 (d, J = 24.9 Hz), 117.04, 114.00, 111.30, 48.23, 45.69, 32.46, 

31.76. HRMS (ESI) calculated for C27H26BrFN5O5S [M - H]—: 630.0828, found: 630.0829.

2-((1-(4-chloro-2-fluorobenzoyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C12). Yellow solid, m.p. 159-161°C. Yield: 
64.3%. 1H NMR (600 MHz, DMSO-d6) δ 10.10 (s, 1H), 9.58 (s, 1H), 8.15 (s, 1H), 7.95 (d, J = 
8.2 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.66 (dd, J = 7.8, 1.7 Hz, 1H), 7.55 (dd, J = 9.4, 2.0 Hz, 
1H), 7.48 (d, J = 15.7 Hz, 2H), 7.42 (dd, J = 7.8, 1.8 Hz, 1H), 7.38 (dd, J = 8.3, 1.9 Hz, 1H), 
7.33 (d, J = 1.7 Hz, 1H), 7.30-7.23 (m, 2H), 7.14 (dd, J = 8.1, 1.6 Hz, 1H), 4.29 (dd, J = 12.7, 
6.1 Hz, 1H), 3.90-3.84 (m, 1H), 3.26 (t, J = 12.1 Hz, 1H), 3.23-3.15 (m, 1H), 2.91 (s, 3H), 2.13-
2.05 (m, 1H), 1.93 (t, J = 7.9 Hz, 1H), 1.42-1.29 (m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 
168.33, 168.01, 163.38, 158.91, 157.26, 148.74, 138.67, 135.19 (d, J = 10.2 Hz), 132.94, 
131.19, 130.51 (d, J = 4.9 Hz), 129.77, 126.88 (d, J = 13.7 Hz), 126.51 (d, J = 26.4 Hz), 125.75, 
123.91, 123.79, 116.99 (d, J = 25.4 Hz), 116.78, 113.99, 111.29, 48.17, 45.69, 32.54, 31.84. 

HRMS (ESI) calculated for C27H26ClFN5O5S [M - H]—: 586.1333, found: 586.1327.

2-((1-(5-bromothiophene-2-carbonyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C13). Yellow solid, m.p. 166-168°C. Yield: 
65.4%. 1H NMR (600 MHz, DMSO-d6) δ 9.70 (s, 1H), 9.12 (s, 1H), 8.05 (s, 1H), 7.79 (d, J = 
8.2 Hz, 1H), 7.71-7.64 (m, 2H), 7.48 (s, 1H), 7.43 (dd, J = 7.7, 1.8 Hz, 1H), 7.30 (s, 1H), 7.29-
7.22 (m, 4H), 7.14 (dd, J = 8.2, 1.6 Hz, 1H), 4.10 (d, J = 13.3 Hz, 2H), 3.84 (d, J = 8.9 Hz, 1H), 
3.30 (s, 2H), 2.96 (s, 3H), 2.04 (dd, J = 13.3, 4.0 Hz, 2H), 1.43 (d, J = 11.1 Hz, 2H). 13C NMR 
(151 MHz, DMSO-d6) δ 168.21, 168.01, 161.36, 148.67, 139.92, 138.74, 132.78, 130.98, 
130.32, 129.49, 126.75, 126.59, 126.55, 126.23, 117.01, 115.77, 113.95, 111.33, 48.27, 40.90, 

32.15. HRMS (ESI) calculated for C25H25BrN5O5S2 [M - H]—: 620.0465, found: 620.0451.

2-((1-(2,4-difluorobenzyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C14). Yellow solid, m.p. 241-243°C. Yield: 
57.6%. 1H NMR (600 MHz, DMSO-d6) δ 9.70 (s, 1H), 9.17 (s, 1H), 8.04 (s, 1H), 7.78 (d, J = 
8.2 Hz, 1H), 7.72-7.63 (m, 2H), 7.47-7.41 (m, 3H), 7.30-7.24 (m, 2H), 7.22 (d, J = 1.6 Hz, 1H), 



7.21-7.16 (m, 1H), 7.10 (dd, J = 8.2, 1.6 Hz, 1H), 7.06 (td, J = 8.5, 2.6 Hz, 1H), 3.53 (s, 2H), 
3.51 (s, 1H), 2.95 (s, 3H), 2.74-2.67 (m, 2H), 2.25 (d, J = 10.9 Hz, 2H), 1.97-1.91 (m, 2H), 1.45-
1.37 (m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.23, 168.14, 162.51 (d, J = 57 Hz), 160.73 
(d, J = 104.9, 12.4 Hz), 148.89, 138.64, 133.27 (q, J = 6 Hz), 132.82, 131.07, 129.44, 126.72, 
126.50 (d, J = 6.8 Hz), 126.24, 121.29 (d, J = 18 Hz), 116.66, 113.66, 111.67 (d, J = 21.2 Hz), 
111.24, 104.02 (t, J = 26.1 Hz), 56.52, 54.54, 51.43, 31.99, 18.98. HRMS (ESI) calculated for 

C27H28F2N5O4S [M - H]—: 556.1836, found: 556.1836.

2-((1-(4-chloro-2,6-difluorobenzyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C15). Yellow solid, m.p. 229-231°C. Yield: 
58.4%. 1H NMR (600 MHz, DMSO-d6) δ 9.67 (s, 1H), 9.15 (s, 1H), 8.02 (s, 1H), 7.76 (d, J = 
8.2 Hz, 1H), 7.68-7.59 (m, 2H), 7.47-7.39 (m, 2H), 7.36 (d, J = 7.1 Hz, 2H), 7.29-7.22 (m, 2H), 
7.20 (d, J = 1.6 Hz, 1H), 7.10 (dd, J = 8.1, 1.6 Hz, 1H), 3.59 (s, 2H), 3.46 (s, 1H), 2.95 (s, 3H), 
2.72 (d, J = 11.2 Hz, 2H), 2.24 (t, J = 10.8 Hz, 2H), 1.92 (dd, J = 13.3, 3.8 Hz, 2H), 1.37 (d, J 
= 10.5 Hz, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.21, 168.03, 162.61 (d, J = 10.3 Hz), 
160.96 (d, J = 10.2 Hz), 148.87, 138.65, 133.75(t, J = 13.3 Hz), 132.77, 131.08, 129.40, 126.68, 
126.48 (d, J = 4.8 Hz), 126.15, 116.65, 113.67, 112.99 (d, J = 30.3 Hz), 112.68, 111.19, 51.17, 
48.57, 40.87, 32.02. HRMS (ESI) calculated for C27H29ClF2N5O4S [M + H]+: 592.1591, found: 
592.1592.

2-((1-(4-bromo-2-fluorobenzyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C16). Yellow solid, m.p. 220-222°C. Yield: 
45.3%. 1H NMR (600 MHz, DMSO-d6) δ 9.76 (s, 1H), 9.18 (d, J = 103.4 Hz, 1H), 8.04 (s, 1H), 
7.80 (d, J = 8.3 Hz, 1H), 7.72-7.64 (m, 2H), 7.50-7.48 (m, 1H), 7.45-7.41 (m, 2H), 7.40-7.37 
(m, 2H), 7.29-7.23 (m, 2H), 7.22 (d, J = 1.7 Hz, 1H), 7.11 (dd, J = 8.2, 1.6 Hz, 1H), 3.52 (s, 
2H), 3.50 (s, 1H), 2.94 (s, 3H), 2.71 (d, J = 11.3 Hz, 2H), 2.24 (t, J = 10.7 Hz, 2H), 1.94 (dd, J 
= 13.2, 3.8 Hz, 2H), 1.45-1.36 (m, 2H). 13C NMR (151 MHz, DMSO-d6) δ 168.24, 168.03, 
161.96, 160.31, 148.92, 138.67, 133.60 (d, J = 5.3 Hz), 132.79, 131.25, 129.49, 127.82 (d, J = 
3.5 Hz), 126.47 (d, J = 11.2 Hz), 126.21, 124.83 (d, J = 14.8 Hz), 120.73 (d, J = 9.8 Hz), 118.98 
(d, J = 25.8 Hz), 116.63, 113.65, 111.24, 56.50, 54.58, 51.56, 32.09, 19.03. HRMS (ESI) 

calculated for C27H28BrFN5O4S [M - H]—: 618.1014, found: 618.1010.

2-((1-(4-chloro-2-fluorobenzyl)piperidin-4-yl)amino)-N1-(2-
(methylsulfonamido)phenyl)terephthalamide (C17). Yellow solid, m.p. 168-170°C. Yield: 
40.6%. 1H NMR (600 MHz, DMSO-d6) δ 9.87 (s, 1H), 8.04 (s, 1H), 7.80 (dd, J = 7.9, 1.6 Hz, 
1H), 7.72 (d, J = 8.2 Hz, 2H), 7.48-7.40 (m, 2H), 7.38 (dd, J = 9.8, 2.1 Hz, 1H), 7.34 (dd, J = 
8.0, 1.5 Hz, 1H), 7.26 (dd, J = 8.2, 2.1 Hz, 1H), 7.21 (d, J = 1.7 Hz, 1H), 7.12-7.08 (m, 2H), 
7.06-6.99 (m, 1H), 3.54 (s, 2H), 3.51 (s, 1H), 2.83 (s, 3H), 2.76-2.66 (m, 2H), 2.24 (t, J = 10.7 
Hz, 2H), 1.95 (dd, J = 13.1, 3.7 Hz, 2H), 1.47-1.36 (m, 2H). 13C NMR (151 MHz, DMSO-d6) 
δ 168.13, 167.68, 161.91, 160.27, 148.83, 138.51, 134.15, 133.26 (d, J = 5.4 Hz), 132.80 (d, J 



= 10.5 Hz), 132.03, 129.04, 125.59, 124.91 (d, J = 3.3 Hz), 124.43 (d, J = 15.0 Hz), 123.85, 
123.46 (d, J = 31.4 Hz), 117.15, 116.21 (d, J = 26.0 Hz), 113.77, 111.28, 54.54, 51.55, 32.09, 

21.95, 19.01. HRMS (ESI) calculated for C27H28ClFN5O4S [M - H]—: 572.1540, found: 
572.1531.

Figure 4. HRMS spectrum of compound A1
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Figure 5. 1H NMR spectrum of compound A1 
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Figure 6. 13C NMR spectrum of compound A1 

Figure 7. HRMS spectrum of compound A2
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Figure 8. 1H NMR spectrum of compound A2
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Figure 9. 13C NMR spectrum of compound A2



Figure 10. HRMS spectrum of compound A3
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Figure 11. 1H NMR spectrum of compound A3
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Figure 13. HRMS spectrum of compound A4
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Figure 14. 1H NMR spectrum of compound A4
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Figure 15. 13C NMR spectrum of compound A4



Figure 16. HRMS spectrum of compound A5
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Figure 17. 1H NMR spectrum of compound A5
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Figure 18. 13C NMR spectrum of compound A5

Figure 19. HRMS spectrum of compound A6
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Figure 20. 1H NMR spectrum of compound A6
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Figure 21. 13C NMR spectrum of compound A6



Figure 22. HRMS spectrum of compound A7
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Figure 23. 1H NMR spectrum of compound A7
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Figure 25. HRMS spectrum of compound A8
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Figure 26. 1H NMR spectrum of compound A8
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Figure 27. 13C NMR spectrum of compound A8



Figure 28. HRMS spectrum of compound A9
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Figure 29. 1H NMR spectrum of compound A9
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Figure 30. 13C NMR spectrum of compound A9

Figure 31. HRMS spectrum of compound A10
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Figure 32. 1H NMR spectrum of compound A10
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Figure 33. 13C NMR spectrum of compound A10



Figure 34. HRMS spectrum of compound A11
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Figure 35. 1H NMR spectrum of compound A11



-100102030405060708090100110120130140150160170180190200210220230240

f1 (ppm)

-1000000

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

8000000

9000000

10000000

11000000

12000000

13000000

NMR-2024-07694.1.fid

Sample_id= xd-12a

40
.8

6

10
5.

22
11

2.
37

12
2.

50
12

4.
17

12
5.

86
12

6.
48

12
6.

56
12

6.
80

12
6.

93
12

7.
11

13
0.

33
13

2.
63

13
2.

81
13

8.
79

16
0.

16

16
9.

06

NH

NH

O NH

S

CH3

OO

NH2

O

Figure 36. 13C NMR spectrum of compound A11

Figure 37. HRMS spectrum of compound A12
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Figure 38. 1H NMR spectrum of compound A12
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Figure 39. 13C NMR spectrum of compound A12



Figure 40. HRMS spectrum of compound A13
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Figure 41. 1H NMR spectrum of compound A13
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Figure 43. HRMS spectrum of compound A14
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Figure 44. 1H NMR spectrum of compound A14
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Figure 45. 13C NMR spectrum of compound A14



Figure 46. HRMS spectrum of compound A15
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Figure 47. 1H NMR spectrum of compound A15
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Figure 49. HRMS spectrum of compound A16
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Figure 50. 1H NMR spectrum of compound A16
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Figure 51. 13C NMR spectrum of compound A16



Figure 52. HRMS spectrum of compound A17
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Figure 53. 1H NMR spectrum of compound A17
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Figure 54. 13C NMR spectrum of compound A17

Figure 55. HRMS spectrum of compound A18
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Figure 56. 1H NMR spectrum of compound A18
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Figure 58. HRMS spectrum of compound A19
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Figure 59. 1H NMR spectrum of compound A19
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Figure 60. 13C NMR spectrum of compound A19

Figure 61. HRMS spectrum of compound B1
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Figure 62. 1H NMR spectrum of compound B1
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Figure 63. 13C NMR spectrum of compound B1



Figure 64. HRMS spectrum of compound B2
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Figure 65. 1H NMR spectrum of compound B2
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Figure 66. 13C NMR spectrum of compound B2

Figure 67. HRMS spectrum of compound B3
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Figure 68. 1H NMR spectrum of compound B3
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Figure 69. 13C NMR spectrum of compound B3



Figure 70. HRMS spectrum of compound B4
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Figure 71. 1H NMR spectrum of compound B4
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Figure 72. 13C NMR spectrum of compound B4

Figure 73. HRMS spectrum of compound B5
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Figure 74. 1H NMR spectrum of compound B5

-100102030405060708090100110120130140150160170180190200210220230240

f1 (ppm)

-1000000

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

8000000

9000000

10000000

11000000

12000000

13000000

14000000

15000000

16000000

17000000

18000000

19000000

20000000

21000000NMR-2024-07402.1.fid

Sample_id= cd-5a

12
6.

21
12

6.
35

12
6.

68
12

6.
87

12
8.

02
12

8.
11

13
0.

82
13

2.
70

13
7.

01
13

7.
59

16
5.

47
16

7.
61

O

NH

S

NH

O

NH2

CH3
O

O

Figure 75. 13C NMR spectrum of compound B5



Figure 76. HRMS spectrum of compound B6
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Figure 77. 1H NMR spectrum of compound B6
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Figure 78. 13C NMR spectrum of compound B6

Figure 79. HRMS spectrum of compound B7
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Figure 80. 1H NMR spectrum of compound B7
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Figure 81. 13C NMR spectrum of compound B7

Figure 82. HRMS spectrum of compound B8
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Figure 83. 1H NMR spectrum of compound B8
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Figure 85. HRMS spectrum of compound B9
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Figure 86. 1H NMR spectrum of compound B9
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Figure 88. HRMS spectrum of compound C1
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Figure 89. 1H NMR spectrum of compound C1
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Figure 90. 13C NMR spectrum of compound C1

Figure 91. HRMS spectrum of compound C2
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Figure 92. 1H NMR spectrum of compound C2
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Figure 93. 13C NMR spectrum of compound C2



Figure 94. HRMS spectrum of compound C3
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Figure 95. 1H NMR spectrum of compound C3
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Figure 96. 13C NMR spectrum of compound C3

Figure 97. HRMS spectrum of compound C4
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Figure 98. 1H NMR spectrum of compound C4
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Figure 100. HRMS spectrum of compound C5
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Figure 101. 1H NMR spectrum of compound C5
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Figure 103. HRMS spectrum of compound C6
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Figure 104. 1H NMR spectrum of compound C6
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Figure 106. HRMS spectrum of compound C7
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Figure 107. 1H NMR spectrum of compound C7
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Figure 109. HRMS spectrum of compound C8
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Figure 110. 1H NMR spectrum of compound C8
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Figure 111. 13C NMR spectrum of compound C8



Figure 112. HRMS spectrum of compound C9
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Figure 113. 1H NMR spectrum of compound C9
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Figure 114. 13C NMR spectrum of compound C9

Figure 115. HRMS spectrum of compound C10
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Figure 116. 1H NMR spectrum of compound C10
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Figure 117. 13C NMR spectrum of compound C10



Figure 118. HRMS spectrum of compound C11
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Figure 119. 1H NMR spectrum of compound C11



-100102030405060708090100110120130140150160170180190200210220230240

f1 (ppm)

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

8000000

9000000

10000000

NMR-2025-01874.1.fid

Sample_id= C

31
.7

6
32

.4
6

45
.6

9
48

.2
3

11
1.

30
11

4.
00

11
7.

04
11

9.
65

11
9.

81
12

3.
28

12
3.

34
12

4.
04

12
4.

16
12

6.
27

12
6.

52
12

6.
61

12
6.

84
12

8.
65

12
9.

47
13

0.
72

13
0.

94
13

2.
82

13
8.

67
14

8.
63

15
7.

16
15

8.
82

16
3.

53
16

8.
17

16
8.

20

O

NH

NH

N

O

Br

F

NH

S

O

O

CH3

O

NH2

Figure 120. 13C NMR spectrum of compound C11

Figure 121. HRMS spectrum of compound C12
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Figure 122. 1H NMR spectrum of compound C12
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Figure 123. 13C NMR spectrum of compound C12



Figure 124. HRMS spectrum of compound C13
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Figure 125. 1H NMR spectrum of compound C13
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Figure 127. HRMS spectrum of compound C14
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Figure 128. 1H NMR spectrum of compound C14
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Figure 129. 13C NMR spectrum of compound C14



Figure 130. HRMS spectrum of compound C15
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Figure 131. 1H NMR spectrum of compound C15
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Figure 132. 13C NMR spectrum of compound C15

Figure 133. HRMS spectrum of compound C16
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Figure 134. 1H NMR spectrum of compound C16
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Figure 135. 13C NMR spectrum of compound C16



Figure 136. HRMS spectrum of compound C17
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Figure 137. 1H NMR spectrum of compound C17
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Figure 138. 13C NMR spectrum of compound C17


