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1.Result 

1.1.Chemistry 

 

1-(4-Methyl-2-(2'-methyl-[1,1'-biphenyl]-4-yl)thiazol-5-yl)ethan-1-one (3c). 

Following the general procedure (method A), compound 3c was obtained as light-brown oil (241 mg, 

77%). 1H NMR (DMSO-d6) δ: 8.03 (d, J = 8.2 Hz, 2H), 7.65 (d, J = 8.2 Hz, 2H), 7.41-7.35 (m, 2H), 7.16 

(d, J = 8 Hz, 1H),  7.08 (t, J = 8 Hz, 1H), 2.72 (s, 3H), 2.57 (s, 3H), 2.53 (s, 3H); 13C NMR (DMSO-d6); 

δ 192.6, 168.8, 158.6, 156.6, 141.7, 132.5, 131.0, 130.7, 130.6, 130.0, 129.0, 126.7, 121.3, 112.3, 30.8, 

25.0, 18.6; MS (m\z); 307. 

1-(2-(4-benzylphenyl)-4-methylthiazol-5-yl)ethan-1-one (4c) 

Following the general procedure (method A), compound 4c was obtained as light-brown oil (198 mg, 

66%). 1H NMR (DMSO-d6) δ: 8.21-8.16 (m, 2H), 7.83-7.73 (m, 4H), 7.54-7.48 (m, 2H), 7.43-7.38 (m, 

1H), 3.94 (s, 2H), 2.67 (s, 3H), 2.26 (s, 3H); 13C NMR (DMSO-d6); δ 190.8,  155.6, 152.9, 148.6, 

140.79, 140.75, 140.0, 138.0, 137.0, 135.5, 135.4, 129.4, 128.1, 127.3, 127.0, 117.4, 42.3, 25.3, 17.5; 

MS (m\z); 307. 

Methyl 4'-(5-acetyl-4-methylthiazol-2-yl)-[1,1'-biphenyl]-3-carboxylate (5c) 

Following the general procedure (method B), compound 5c was obtained as yellow oil (288 mg, 59%). 

1H NMR (DMSO-d6) δ: 8.22 (s, 1H), 8.07 (d, J = 8 Hz, 2H), 8.01-7.97 (m, 2H), 7.85 (d, J = 8 Hz, 2H), 

7.66 (t, J = 8 Hz, 1H), 3.90 (s, 3H), 2.71 (s, 3H), 2.56 (s, 3H); 13C NMR (DMSO-d6); δ: 191.0, 168.3, 

166.4, 165.9, 158.7, 141.7, 139.7, 132.5, 131.9, 130.9, 130.5, 129.2, 128.0, 127.5, 52.7, 30.8, 18.6; MS 

(m\z); 351. 

1-(2-(3'-hydroxy-[1,1'-biphenyl]-4-yl)-4-methylthiazol-5-yl)ethan-1-one (6c) 

Following the general procedure (method B), compound 6c was obtained as yellow oil (271 mg, 63%). 

1H NMR (DMSO-d6) δ: 9.63 (brs, 1H), 8.07 (d, J = 8 Hz, 2H), 7.32 (d, J = 8 Hz, 2H), 7.32 (t, J = 8 Hz, 

1H), 7.16 (d, J = 8 Hz, 1H), 7.10 (s, 1H), 6.84 (d, J = 8 Hz, 1H), 2.73 (s, 3H), 2.58 (s, 3H); 13C NMR 

(DMSO-d6); δ: 181.1, 168.6, 158.7, 158.4, 143.4, 140.7, 132.5, 131.5, 130.6, 127.8, 127.6, 117.9, 115.7, 

113.9, 30.9, 18.6; MS (m\z); 309. 

1-(4-Methyl-2-(4-(1-methyl-1H-pyrrol-2-yl)phenyl)thiazol-5-yl)ethan-1-one (7c) 

Following the general procedure (method A), compound 7c was obtained as light-brown oil (203 mg, 

67%). 1H NMR (DMSO-d6) δ: 8.02 (d, J = 8.2 Hz, 2H), 7.99 (d, J = 8.2 Hz, 2H), 7.66-7.61 (m, 2H), 

7.20-7.18 (m, 1H), 2.99 (s, 3H), 2.71 (s, 3H), 2.56 (s, 3H); 13C NMR (DMSO-d6); δ 191.0,  188.3, 158.7, 

142.9, 136.8, 132.4, 131.3, 129.3, 127.7, 127.5, 126.4, 125.4, 30.8, 28.7, 18.6; MS (m\z); 296. 

1-(4-methyl-2-(4-(4-methylthiophen-3-yl)phenyl)thiazol-5-yl)ethan-1-one (8c) 

Following the general procedure (method B), compound 8c was obtained as yellow oil (296 mg, 68%). 

1H NMR (DMSO-d6) δ: 8.01 (d, J = 8 Hz, 2H), 7.63-7.58 (m, 3H), 7.33 (s, 1H), 2.72 (s, 1H), 2.58 (s, 

3H), 2.23 (s, 3H); 13C NMR (DMSO-d6); δ: 190.1, 168.4, 158.5, 141.2, 139.5, 135.5, 132.2, 131.2, 

129.3, 127.1, 124.6, 123.6, 30.9, 18.4, 15.7; MS (m\z); 313. 

5-(4-(5-acetyl-4-methylthiazol-2-yl)phenyl)-N-propylthiophene-2-sulfonamide (9c) 

 

Following the general procedure (method B), compound 9c was obtained as yellow oil (345 mg, 59%). 

1H NMR (DMSO-d6) δ: 8.07 (d, J = 8 Hz, 2H), 7.92 (brs, 1H), 7.89 (d, J = 8 Hz, 2H), 7.71 (d, J = 8 Hz, 

1H), 7.61 (d, J = 8 Hz, 1H), 2.91 (t, J = 8 Hz, 2H), 2.72 (s, 3H), 2.58 (s, 3H) 1.43-1.38 (m, 2H), 0.84 (t, 

J = 8 Hz, 3H); 13C NMR (DMSO-d6); δ: 191.1, 167.9, 158.7, 147.7, 141.5, 135.29, 135.28, 132.9, 132.6, 

127.8, 127.1, 125.6, 42.9, 31.4, 19.7, 18.6, 13.9; MS (m\z); 420. 
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5-(4-(5-acetyl-4-methylthiazol-2-yl)phenyl)-N-(3-hydroxypropyl)thiophene-2-sulfonamide (10c) 

 

Following the general procedure (method B), compound 10c was obtained as yellow oil (383 mg, 63%). 

1H NMR (DMSO-d6) δ: 8.06 (d, J = 8 Hz, 2H), 7.88 (d, J = 8 Hz, 2H), 7.72 (brs, 1H), 7.62 (d, J = 8 Hz, 

1H), 7.57 (d, J = 8 Hz, 1H), 5.33 (brs, 1H), 3.87 (t, J = 8 Hz, 2H), 2.71 (s, 3H), 2.57 (s, 3H) 2.22-2.21 

(m, 2H), 1.62 (t, J = 8 Hz, 2H); 13C NMR (DMSO-d6); δ: 191.1, 167.9, 158.7, 148.0, 140.1, 135.2, 

133.2, 132.9, 132.7, 127.8, 127.1, 125.6, 58.7, 39.3, 30.9, 29.3, 18.6; MS (m\z); 436. 

5-(4-(5-acetyl-4-methylthiazol-2-yl)phenyl)-N-cyclohexylthiophene-2-sulfonamide (11c) 

 

Following the general procedure (method B), compound 11c was obtained as yellow oil (378 mg, 59%). 

1H NMR (DMSO-d6) δ: 8.08 (d, J = 8 Hz, 2H), 7.89 (brs, 1H), 7.87 (d, J = 8 Hz, 2H), 7.70 (d, J = 8 Hz, 

1H), 7.61 (d, J = 8 Hz, 1H), 3.30-3.20 (m, 1H), 2.72 (s, 3H), 2.58 (s, 3H) 1.33-1.25 (m, 4H), 1.23-1.21 

(m, 3H), 0.99-0.79 (m, 3H); 13C NMR (DMSO-d6); δ: 191.1, 167.9, 158.7, 147.5, 143.2, 135.3, 132.9, 

132.7, 132.6, 127.9, 127.0, 125.5, 49.8, 30.9, 21.5, 18.8, 18.6, 14.1; MS (m\z); 460. 

 

2-(1-(4-Methyl-2-(2'-methyl-[1,1'-biphenyl]-4-yl)thiazol-5-yl)ethylidene)hydrazine-1-

carboximidamide (3d). 

 

 Light-brown solid (100 mg, 74%); mp 130-131 oC; 1H NMR (DMSO-d6) δ: 7.94 (d, J = 8.2 Hz, 2H), 

7.60 (d, J = 8.2 Hz, 2H), 7.40-7.34 (m, 2H), 7.15 (d, J = 8 Hz, 1H),  7.06 (t, J = 8 Hz, 1H), 5.98 (brs, 4H), 

2.61 (s, 3H), 2.33 (s, 3H), 2.23 (s, 3H); 13C NMR (DMSO-d6); δ 162.7, 159.7, 158.6, 156.6, 141.7, 

132.5, 131.0, 130.7, 130.6, 130.0, 129.0, 126.7, 121.3, 112.3, 30.8, 25.0, 18.6, 16.7; MS (m\z); 363; 

HPLC purity 96.1 % (acetonitrile-3%TEA, 1:4).   

2-(1-(2-(4-Benzylphenyl)-4-methylthiazol-5-yl)ethylidene)hydrazine-1-carboximidamide (4d) 

 

Yellow solid (101 mg, 78%); mp 117-118 oC; 1H NMR (DMSO-d6) δ: 8.21-8.16 (m, 2H), 7.83-7.75 (m, 

4H), 7.73-7.48 (m, 2H), 7.41-7.38 (m, 1H), 5.78 (brs, 2H), 3.95 (s, 2H), 2.67 (s, 3H), 2.26 (s, 3H); 13C 

NMR (DMSO-d6); δ 190.8,  155.6, 152.9, 148.6, 140.79, 140.75, 140.0, 138.0, 137.0, 135.5, 135.4, 

129.4, 128.1, 127.3, 127.0, 117.4, 42.4, 25.3, 17.5; MS (m\z); 363; HPLC purity 95.9 % (acetonitrile-

3%TEA, 1:4). 

Methyl-4'-(5-(1-(2-carbamimidoylhydrazono)ethyl)-4-methylthiazol-2-yl)-[1,1'-biphenyl]-3-

carboxylate (5d) 

 

Brown solid (113 mg, 75%); mp 134-135 oC; 1H NMR (DMSO-d6) δ: 8.22 (s, 1H), 8.07 (d, J = 8 Hz, 

2H), 7.99-7.97 (m, 2H), 7.85 (d, J = 8 Hz, 2H), 7.66 (t, J = 8 Hz, 1H), 5.79 (brs, 2H), 5.65 (brs, 2H), 3.90 

(s, 3H), 2.71 (s, 3H), 2.34 (s, 3H); MS (m\z); 407; HPLC purity 96.9 % (acetonitrile-3%TEA, 1:4). 

2-(1-(2-(3'-Hydroxy-[1,1'-biphenyl]-4-yl)-4-methylthiazol-5-yl)ethylidene)hydrazine-1-

carboximidamide (6d) 

 

Light-brown solid (107 mg, 79%); mp 127-128 oC; 1H NMR (DMSO-d6) δ: 9.61 (brs, 1H), 7.97 (d, J = 

8 Hz, 2H), 7.73 (d, J = 8 Hz, 2H), 7.29 (t, J = 8 Hz, 1H), 7.15 (d, J = 8 Hz, 1H), 7.0 (s, 1H), 6.82 (d, J = 

8 Hz, 1H), 5.78 (brs, 4H), 2.61 (s, 3H), 2.33 (s, 3H); 13C NMR (DMSO-d6); δ: 162.3, 160.0, 158.3, 

148.5, 143.2, 141.8, 141.0, 135.7, 132.6, 130.5, 127.6, 126.7, 117.8, 115.4, 113.8, 18.6, 16.5; MS (m\z); 

365; HPLC purity 97.5 % (acetonitrile-3%TEA, 1:4). 

2-(1-(4-Methyl-2-(4-(1-methyl-1H-pyrrol-2-yl)phenyl)thiazol-5-yl)ethylidene)hydrazine-1-

carboximidamide (7d) 

 

Light-yellow solid (109 mg, 83%); mp 120-121 oC; 1H NMR (DMSO-d6) δ: 7.94 (d, J = 8.2 Hz, 2H), 

7.64 (d, J = 8.2 Hz, 2H), 7.61-7.57 (m, 2H), 7.56-7.37 (m, 1H), 5.79 (brs, 2H), 5.67 (brs, 2H), 2.94 (s, 

3H), 2.60 (s, 3H), 2.33 (s, 3H); 13C NMR (DMSO-d6); δ 160.3, 155.7, 152.1, 148.3, 145.7, 138.1, 137.1, 

135.9, 132.0, 129.1, 128.8, 127.4, 126.0, 29.1, 25.2, 17.4; MS (m\z); 352; HPLC purity 97.3 % 

(acetonitrile-3%TEA, 1:4). 



S5 
 

2-(1-(4-Methyl-2-(4-(4-methylthiophen-3-yl)phenyl)thiazol-5-yl)ethylidene)hydrazine-1-

carboximidamide (8d) 

 

Brown solid (102 mg, 74%); mp 123-124 oC; 1H NMR (DMSO-d6) δ: 7.98 (d, J = 8 Hz, 2H), 7.58-7.53 

(m, 3H), 7.31 (s, 1H), 5.79 (brs, 2H), 5.69 (brs, 2H), 2.61 (s, 1H), 2.32 (s, 3H), 2.28 (s, 3H); 13C NMR 

(DMSO-d6); δ: 161.8, 160.1, 148.1, 143.2, 141.8, 138.2, 135.9, 132.2, 128.9, 128.6, 126.2, 124.6, 18.4, 

16.3, 15.4; MS (m\z); 369; HPLC purity 98.4 % (acetonitrile-3%TEA, 1:4). 

2-(1-(4-methyl-2-(4-(5-(N-propylsulfamoyl)thiophen-2-yl)phenyl)thiazol-5-yl)ethylidene)hydrazine-

1-carboximidamide (9d) 

 

Yellow solid (120 mg, 68%); mp 139-140 oC; 1H NMR (DMSO-d6) δ: 7.97 (d, J = 8 Hz, 2H), 7.90 (brs, 

1H), 7.88 (d, J = 8 Hz, 2H), 7.67 (d, J = 8 Hz, 1H), 7.60 (d, J = 8 Hz, 1H), 5.86 (brs, 4H), 2.90 (t, J = 8 

Hz, 2H), 2.60 (s, 3H), 2.33 (s, 3H) 1.43-1.39 (m, 2H), 0.85 (t, J = 8 Hz, 3H); 13C NMR (DMSO-d6); δ: 

161.6, 159.9, 148.8, 148.2, 143.2, 141.0, 136.1, 133.8, 133.7, 132.9, 126.9, 125.0, 42.9, 31.4, 19.7, 18.6, 

13.9; MS (m\z); 476; HPLC purity 99.2 % (acetonitrile-3%TEA, 1:4). 

2-(1-(2-(4-(5-(N-(3-Hydroxypropyl)sulfamoyl)thiophen-2-yl)phenyl)-4-methylthiazol-5-

yl)ethylidene)hydrazine-1-carboximidamide (10d) 

Light-brown solid (148 mg, 81%); mp 148-149 oC; 1H NMR (DMSO-d6) δ: 7.97 (d, J = 8 Hz, 2H), 7.84 

(brs, 1H), 7.82 (d, J = 8 Hz, 2H), 7.68 (d, J = 8 Hz, 1H), 7.60 (d, J = 8 Hz, 1H), 5.78 (brs, 1H), 5.67  (brs, 

1H), 5.34 (brs, 1H), 3.88 (t, J = 8 Hz, 2H), 2.56 (s, 3H), 2.32 (s, 3H) 2.22-2.21 (m, 2H), 1.68 (t, J = 8 Hz, 

2H); 13C NMR (DMSO-d6); δ: 161.5, 160.2, 148.5, 148.4, 142.9, 139.6, 136.4, 133.9, 133.6, 133.2, 

126.9, 125.0, 59.0, 39.3, 29.3, 18.6, 16.4; MS (m\z); 492; HPLC purity 96.7 % (acetonitrile-3%TEA, 

1:4). 

2-(1-(2-(4-(5-(N-Cyclohexylsulfamoyl)thiophen-2-yl)phenyl)-4-methylthiazol-5-

yl)ethylidene)hydrazine-1-carboximidamide (11d) 

Light-yellow solid (136 mg, 71%); mp 136-137 oC; 1H NMR (DMSO-d6) δ: 7.97 (d, J = 8 Hz, 2H), 7.83 

(brs, 1H), 7.81 (d, J = 8 Hz, 2H), 7.65 (d, J = 8 Hz, 1H), 7.59 (d, J = 8 Hz, 1H), 5.83 (brs,4H), 3.30-3.28 

(m, 1H), 2.60 (s, 3H), 2.32 (s, 3H) 1.33-1.21 (m, 4H), 0.98-0.97 (m, 3H), 0.79-0.76 (m, 3H); 13C NMR 

(DMSO-d6); δ: 161.6, 160.0, 148.7, 148.0, 143.2, 142.6, 136.2, 133.8, 133.7, 132.7, 126.9, 124.9, 49.8, 

30.9, 21.5, 18.8, 18.6, 14.1; MS (m\z); 516; HPLC purity 97.1 % (acetonitrile-3%TEA, 1:4). 
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