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Data for 4c (C25H37ClN4O3S): yield: 42%; white powder; mp: 130.2-132.0 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.83 – 7.77 (m, 2H), 7.51 – 7.45 (m, 2H), 3.72 – 

3.61 (m, 2H), 3.60 – 3.50 (m, 3H), 3.51 – 3.44 (m, 2H), 3.18 (t, J = 11.8 Hz, 1H), 2.68 

– 2.62 (m, 1H), 2.61 – 2.56 (m, 1H), 2.42 – 2.39 (m, 1H), 2.32 – 2.23 (m, 1H), 2.05 – 

2.01 (m, 1H), 1.97 – 1.94 (m, 2H), 1.85 – 1.82 (m, 7H), 1.70 – 1.66 (m, 1H), 1.48 – 

1.43 (m, 5H), 1.41 – 1.32 (m, 4H), 1.32 – 1.24 (m, 1H); 13C NMR (126 MHz, 

Chloroform-d) δC 171.62, 138.72, 138.66, 129.11, 129.05, 129.00, 62.89, 57.31, 57.25, 

56.68, 56.64, 45.70, 45.26, 41.56, 41.29, 39.18, 34.47, 33.28, 27.86, 20.77, 20.69. 

HRMS (ESI): C25H38ClN4O3S (509.2348) [M+H]+= 509.2345. 

Data for 4d (C26H39ClN4O3S): yield: 81%; white powder; mp: 131.1-133.4 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.79 (d, J = 8.7 Hz, 2H), 7.46 (d, J = 8.6 Hz, 

2H), 3.70 – 3.62 (m, 1H), 3.62 – 3.55 (m, 1H), 3.55 – 3.43 (m, 4H), 3.17 (t, J = 11.6 

Hz, 1H), 2.64 (d, J = 11.1 Hz, 1H), 2.57 (d, J = 11.3 Hz, 1H), 2.46 – 2.32 (m, 5H), 

2.31 (s, 3H), 2.28 – 2.18 (m, 1H), 2.07 – 1.88 (m, 3H), 1.87 – 1.77 (m, 5H), 1.76 (d, J 

= 16.3 Hz, 1H), 1.70 – 1.61 (m, 1H), 1.51 – 1.42 (m, 1H), 1.41 – 1.37 (m, 2H), 1.45 – 

1.31 (m, 3H), 1.34 – 1.23 (m, 1H); 13C NMR (126 MHz, Chloroform-d) δC 171.35, 

138.64, 138.27, 129.09, 128.98, 62.91, 57.34, 56.68, 56.63, 55.12, 54.67, 47.49, 45.97, 

45.39, 41.34, 39.18, 34.44, 33.33, 31.08, 27.88, 20.81, 20.73. HRMS (ESI): 

C26H40ClN4O3S (523.2504) [M+H]+=523.2497. 

Data for 4e (C25H34ClN3O4S2): yield: 75%; white powder; mp: 120.5-123.0 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.91 – 7.73 (m, 2H), 7.55 – 7.44 (m, 2H), 6.13 

(dd, J = 20.1, 6.6 Hz, 1H), 4.64 – 4.51 (m, 1H), 3.64 – 3.52 (m, 1H), 3.55 – 3.46 (m, 

1H), 3.41 – 3.31 (m, 1H), 3.30 – 3.22 (m, 1H), 3.26 – 3.13 (m, 1H), 2.92 – 2.82 (m, 

1H), 2.66 – 2.60 (m, 1H), 2.60 – 2.53 (m, 1H), 2.36 – 2.16 (m, 2H), 2.09 – 1.93 (m, 

2H), 1.96 – 1.79 (m, 6H), 1.80 – 1.64 (m, 3H), 1.56 – 1.48 (m, 1H), 1.51 – 1.41 (m, 

1H), 1.43 – 1.38 (m, 1H), 1.41 – 1.34 (m, 3H), 1.37 – 1.24 (m, 1H); 13C NMR (126 

MHz, Chloroform-d) δC 205.43, 173.24, 138.73, 138.10, 129.15, 129.01, 62.86, 59.32, 

57.54, 57.12, 56.63, 47.34, 39.34, 36.14, 34.32, 31.69, 30.93, 28.09, 27.89, 27.52, 

21.47, 20.81, 20.71. HRMS (ESI): C25H35ClN3O4S2 (540.1752) [M+H]+=540.1747. 

Data for 4f (C24H31ClN4O3S2): yield: 55%; white powder; mp: 156.9-158.5 ℃; 



1H NMR (500 MHz, Chloroform-d) δH 12.49 (d, J = 8.6 Hz, 1H), 7.78 (d, J = 8.7 Hz, 

2H), 7.53 (d, J = 3.6 Hz, 1H), 7.43 (d, J = 8.6 Hz, 2H), 7.01 (d, J = 3.6 Hz, 1H), 3.63 

– 3.55 (m, 1H), 3.51 (dd, J = 12.3, 5.9 Hz, 1H), 3.21 (dd, J = 12.4, 10.8 Hz, 1H), 2.67 

– 2.50 (m, 5H), 2.08 – 2.00 (m, 1H), 2.00 – 1.92 (m, 1H), 1.91 (dd, J = 10.3, 5.0 Hz, 

1H), 1.90 – 1.75 (m, 5H), 1.57 – 1.43 (m, 1H), 1.46 – 1.34 (m, 5H), 1.37 – 1.27 (m, 

1H), 1.27 (d, J = 1.9 Hz, 1H); 13C NMR (126 MHz, Chloroform-d) δC 171.03, 160.03, 

138.64, 138.45, 136.48, 129.03, 128.94, 113.43, 62.78, 57.19, 56.63, 47.24, 39.33, 

35.87, 34.39, 31.09, 28.08, 27.89, 20.84, 20.72, 20.60. HRMS (ESI): C24H32ClN4O3S2 

(523.1599) [M+H]+=523.1606. 

Data for 4g (C31H47ClN4O3S): yield: 84%; white powder; mp: 214.4-215.5 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 (dd, J = 8.7, 2.3 Hz, 2H), 7.46 (dd, J = 

8.6, 2.0 Hz, 2H), 4.70 – 4.63 (m, 1H), 3.97 – 3.88 (m, 1H), 3.55 – 3.46 (m, 2H), 3.17 

(t, J = 11.6 Hz, 1H), 3.03 – 2.93 (m, 1H), 2.63 (d, J = 11.3 Hz, 1H), 2.60 – 2.52 (m, 

1H), 2.52 (t, J = 5.1 Hz, 5H), 2.52 – 2.45 (m, 1H), 2.40 – 2.31 (m, 1H), 2.30 – 2.20 (m, 

1H), 2.01 (t, J = 2.9 Hz, 1H), 2.00 – 1.93 (m, 1H), 1.93 – 1.89 (m, 1H), 1.92 – 1.71 (m, 

8H), 1.68 – 1.51 (m, 6H), 1.52 – 1.24 (m, 10H); 13C NMR (126 MHz, Chloroform-d) 

δC 171.10, 138.62, 138.30, 129.12, 128.95, 62.84, 62.69, 57.33, 56.69, 50.16, 47.39, 

45.20, 41.27, 39.19, 34.41, 33.42, 31.26, 28.62, 28.52, 27.98, 27.90, 27.54, 27.45, 

26.06, 24.54, 20.86, 20.76. HRMS (ESI): C31H48ClN4O3S (591.3130) 

[M+H]+=591.3120. 

Data for 4h (C31H41ClN4O3S): yield: 56%; white powder; mp: 170.6-172.1 ℃;1H 

NMR (500 MHz, Chloroform-d) δH 7.85 – 7.78 (m, 2H), 7.51 – 7.45 (m, 2H), 7.30 

(dd, J = 8.9, 7.4 Hz, 2H), 6.95 (d, J = 8.2 Hz, 2H), 6.91 (d, J = 7.3 Hz, 1H), 3.86 – 

3.78 (m, 1H), 3.78 – 3.72 (m, 1H), 3.72 – 3.60 (m, 2H), 3.57 – 3.49 (m, 2H), 3.25 – 

3.10 (m, 3H), 3.17 (s, 1H), 2.65 (dd, J = 11.6, 3.5 Hz, 1H), 2.62 – 2.55 (m, 1H), 2.49 

– 2.40 (m, 1H), 2.35 – 2.25 (m, 1H), 2.06 – 1.91 (m, 3H), 1.90 – 1.76 (m, 5H), 1.76 – 

1.67 (m, 1H), 1.58 – 1.51 (m, 1H), 1.54 – 1.43 (m, 1H), 1.46 – 1.40 (m, 1H), 1.40 (d, 

J = 4.1 Hz, 2H), 1.37 (d, J = 2.6 Hz, 1H), 1.35 (d, J = 7.0 Hz, 1H), 1.29 (d, J = 15.1 

Hz, 2H); 13C NMR (126 MHz, Chloroform-d) δC 171.47, 151.00, 138.68, 138.19, 

129.25, 129.13, 129.00, 120.46, 116.63, 62.86, 57.32, 56.71, 56.66, 49.83, 49.39, 



47.48, 45.55, 41.46, 39.20, 34.43, 33.46, 31.15, 27.95, 27.91, 20.88, 20.84, 20.79. 

HRMS (ESI): C31H41ClN4O3S (585.2660) [M+H]+= 585.2668. 

Data for 4i (C25H36BrN3O3S): yield: 66%; white powder; mp: 161.5-163.5 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.78 – 7.71 (m, 2H), 7.66 – 7.60 (m, 2H), 3.58 – 

3.47 (m, 2H), 3.46 (t, J = 6.9 Hz, 2H), 3.45 – 3.35 (m, 2H), 3.20 (dd, J = 12.2, 10.9 

Hz, 1H), 2.67 – 2.60 (m, 1H), 2.61 – 2.55 (m, 1H), 2.32 – 2.23 (m, 1H), 2.22 – 2.13 

(m, 1H), 2.02 (t, J = 3.1 Hz, 1H), 2.01 – 1.72 (m, 11H), 1.72 – 1.60 (m, 1H), 1.58 – 

1.48 (m, 1H), 1.51 – 1.25 (m, 7H); 13C NMR (126 MHz, Chloroform-d) δC 171.39, 

139.04, 131.88, 129.22, 127.00, 62.84, 57.42, 56.70, 56.66, 47.25, 46.60, 45.60, 39.19, 

34.68, 34.41, 31.39, 28.08, 27.94, 26.15, 24.44, 20.87, 20.77, 20.45. HRMS (ESI): 

C25H37BrN3O3S (538.1734) [M+H]+=538.1743. 

Data for 4j (C25H36BrN3O4S): yield: 64%; white powder; mp: 149.5-151.9 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.76 – 7.70 (m, 2H), 7.67 – 7.61 (m, 2H), 3.74 – 

3.65 (m, 4H), 3.68 – 3.62 (m, 1H), 3.65 – 3.55 (m, 1H), 3.55 – 3.44 (m, 4H), 3.17 (dd, 

J = 12.1, 11.1 Hz, 1H), 2.68 – 2.61 (m, 1H), 2.61 – 2.54 (m, 1H), 2.43 – 2.33 (m, 1H), 

2.29 – 2.20 (m, 1H), 2.03 (t, J = 3.1 Hz, 1H), 2.01 – 1.89 (m, 2H), 1.89 – 1.75 (m, 6H), 

1.75 – 1.62 (m, 3H), 1.57 – 1.48 (m, 1H), 1.51 – 1.40 (m, 1H), 1.44 – 1.32 (m, 3H); 

13C NMR (126 MHz, Chloroform-d) δC 171.59, 138.69, 131.97, 129.23, 127.15, 66.91, 

66.75, 62.83, 57.29, 56.69, 56.65, 47.44, 46.03, 41.87, 39.19, 34.42, 33.23, 31.10, 

27.94, 27.90, 20.86, 20.77, 20.72. HRMS (ESI): C25H37BrN3O4S (554.1682) 

[M+H]+=554.1689. 

Data for 4k (C25H37BrN4O3S): yield: 35%; white powder; mp: 133.4-135.7 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.76 – 7.70 (m, 2H), 7.68 – 7.61 (m, 2H), 3.64 

(t, J = 5.4 Hz, 1H), 3.60 – 3.44 (m, 6H), 3.18 (t, J = 11.6 Hz, 1H), 2.65 (d, J = 11.8 Hz, 

1H), 2.59 (dd, J = 11.7, 3.4 Hz, 1H), 2.41 – 2.38 (m, 1H), 2.31 – 2.21 (m, 1H), 2.08 – 

2.00 (m, 2H), 2.00 – 1.91 (m, 3H), 1.89 – 1.75 (m, 8H), 1.69 – 1.66 (m, 1H), 1.57 – 

1.45 (m, 1H), 1.48 – 1.40 (m, 1H), 1.42 – 1.31 (m, 4H), 1.31 – 1.24 (m, 1H); 13C 

NMR (126 MHz, Chloroform-d) δC 171.61, 138.80, 132.02, 131.97, 129.23, 127.13, 

62.86, 57.33, 56.65, 47.48, 45.72, 45.26, 41.56, 39.19, 34.48, 33.30, 30.97, 27.89, 

20.86, 20.78, 20.70. HRMS (ESI): C25H38BrN4O3S (553.1843) [M+H]+=553.1845. 



Data for 4l (C26H39BrN4O3S): yield: 70%; white powder; mp: 134.9-136.3 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.73 (d, J = 8.9 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 

3.71 – 3.63 (m, 1H), 3.63 – 3.56 (m, 1H), 3.56 – 3.39 (m, 5H), 3.18 (t, J = 11.6 Hz, 

1H), 2.64 (d, J = 11.0 Hz, 1H), 2.58 (d, J = 11.5 Hz, 1H), 2.46 – 2.32 (m, 4H), 2.31 (s, 

3H), 2.28 – 2.18 (m, 1H), 2.04 – 1.95 (m, 2H), 1.97 – 1.88 (m, 1H), 1.88 – 1.72 (m, 

7H), 1.70 – 1.51 (m, 2H), 1.52 – 1.43 (m, 1H), 1.43 – 1.36 (m, 2H), 1.38 – 1.33 (m, 

1H), 1.36 – 1.24 (m, 1H); 13C NMR (126 MHz, Chloroform-d) δC 171.34, 138.79, 

131.96, 129.20, 127.12, 62.88, 57.35, 56.69, 56.64, 55.12, 54.67, 47.48, 45.96, 45.38, 

41.33, 39.18, 34.45, 33.34, 31.10, 27.88, 20.80, 20.75. HRMS (ESI): C26H40BrN4O3S 

(567.1999) [M+H]+=567.2003. 

Data for 4m (C25H34BrN3O4S2): yield: 51%; white powder; mp: 122.2-124.1 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 – 7.71 (m, 2H), 7.70 – 7.61 (m, 2H), 6.13 

(dd, J = 18.7, 6.6 Hz, 1H), 4.64 – 4.51 (m, 1H), 3.78 (d, J = 1.2 Hz, 0H), 3.64 – 3.45 

(m, 1H), 3.54 (s, 1H), 3.41 – 3.31 (m, 1H), 3.30 – 3.22 (m, 1H), 3.24 – 3.13 (m, 1H), 

2.92 – 2.82 (m, 1H), 2.63 (d, J = 11.2 Hz, 1H), 2.56 (s, 1H), 2.36 – 2.10 (m, 2H), 2.09 

– 1.93 (m, 2H), 1.84 (q, J = 7.7 Hz, 1H), 1.81 (s, 6H), 1.79 (s, 1H), 1.73 – 1.60 (m, 

1H), 1.52 – 1.39 (m, 1H), 1.42 – 1.30 (m, 4H), 1.33 – 1.24 (m, 1H); 13C NMR (126 

MHz, Chloroform-d) δC 205.43, 173.22, 139.26, 131.99, 131.95, 129.25, 129.21, 

127.22, 62.78, 59.33, 57.55, 57.14, 56.63, 47.27, 39.34, 36.07, 34.34, 31.70, 30.88, 

28.03, 27.88, 27.51, 20.81, 20.70. HRMS (ESI): C25H35BrN3O4S2 (584.1247) 

[M+H]+=584.1240. 

Data for 4n (C24H31BrN4O3S2): yield: 38%; white powder; mp: 157.6-159.3 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 12.42 (s, 1H), 7.74 – 7.68 (m, 2H), 7.62 – 7.56 

(m, 2H), 7.53 (d, J = 3.6 Hz, 1H), 7.01 (d, J = 3.6 Hz, 1H), 3.59 (dd, J = 8.9, 5.0 Hz, 

1H), 3.51 (dd, J = 12.4, 5.8 Hz, 1H), 3.21 (t, J = 11.6 Hz, 1H), 2.67 – 2.59 (m, 2H), 

2.59 – 2.50 (m, 2H), 2.08 – 1.96 (m, 2H), 1.99 – 1.90 (m, 1H), 1.92 – 1.82 (m, 1H), 

1.85 – 1.77 (m, 3H), 1.57 – 1.44 (m, 1H), 1.47 – 1.36 (m, 2H), 1.39 (s, 3H), 1.38 – 

1.34 (m, 1H), 1.36 – 1.24 (m, 3H); 13C NMR (126 MHz, Chloroform-d) δC 171.01, 

159.96, 138.99, 136.51, 131.93, 129.12, 127.14, 113.43, 62.79, 57.20, 56.62, 47.26, 



39.34, 35.86, 34.41, 31.06, 29.72, 28.06, 27.87, 20.82, 20.71, 20.62. HRMS (ESI): 

C24H32BrN4O3S2 (567.1094) [M+H]+= 567.1102. 

Data for 4o (C31H47BrN4O3S): yield: 51%; white powder; mp: 214.2-216.0 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 – 7.69 (m, 2H), 7.66 – 7.59 (m, 2H), 4.75 

– 4.66 (m, 1H), 3.99 – 3.91 (m, 1H), 3.54 – 3.39 (m, 2H), 3.21 – 3.12 (m, 1H), 3.05 – 

2.94 (m, 2H), 2.85 – 2.76 (m, 1H), 2.72 – 2.65 (m, 4H), 2.65 (d, J = 11.2 Hz, 1H), 

2.59 (d, J = 11.6 Hz, 1H), 2.56 – 2.46 (m, 1H), 2.41 – 2.18 (m, 1H), 2.07 – 2.01 (m, 

1H), 2.00 (s, 2H), 1.98 – 1.88 (m, 2H), 1.90 – 1.75 (m, 3H), 1.78 – 1.67 (m, 2H), 1.70 

– 1.57 (m, 1H), 1.57 – 1.51 (m, 1H), 1.51 – 1.48 (m, 1H), 1.48 (s, 4H), 1.48 – 1.36 (m, 

2H), 1.36 – 1.21 (m, 8H); 13C NMR (126 MHz, Chloroform-d) δC 171.16, 138.78, 

131.99, 129.24, 127.16, 62.88, 62.52, 58.30, 57.32, 56.61, 49.65, 47.47, 45.02, 41.03, 

39.16, 34.42, 33.38, 31.02, 29.70, 27.91, 27.86, 27.79, 26.76, 24.97, 23.96, 23.00, 

20.76, 8.85, 8.24. HRMS (ESI): C31H48BrN4O3S (635.2625) [M+H]+= 635.2631. 

Data for 4p (C31H41BrN4O3S): yield: 49%; white powder; mp: 156.8-158.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.77 – 7.71 (m, 2H), 7.67 – 7.61 (m, 2H), 7.34 

– 7.27 (m, 2H), 6.96 (d, J = 1.2 Hz, 1H), 6.97 – 6.88 (m, 2H), 3.86 – 3.78 (m, 1H), 

3.78 – 3.71 (m, 1H), 3.71 – 3.60 (m, 2H), 3.57 – 3.48 (m, 2H), 3.25 – 3.10 (m, 5H), 

2.69 – 2.62 (m, 1H), 2.62 – 2.55 (m, 1H), 2.49 – 2.39 (m, 1H), 2.34 – 2.25 (m, 1H), 

2.03 (t, J = 3.1 Hz, 1H), 2.01 – 1.91 (m, 2H), 1.89 – 1.76 (m, 6H), 1.75 – 1.66 (m, 1H), 

1.58 – 1.48 (m, 1H), 1.51 – 1.43 (m, 1H), 1.45 – 1.38 (m, 2H), 1.37 (s, 1H), 1.37 – 

1.29 (m, 1H), 1.29 – 1.26 (m, 1H); 13C NMR (126 MHz, Chloroform-d) δC 171.45, 

151.00, 138.74, 131.98, 129.25, 129.23, 127.15, 120.46, 116.63, 62.86, 57.34, 56.71, 

56.66, 49.83, 49.39, 47.49, 45.55, 41.46, 39.20, 34.44, 33.45, 31.14, 27.95, 27.91, 

20.88, 20.84, 20.79. HRMS (ESI): C31H42BrN4O3S (629.2156) [M+H]+= 629.2160. 

Data for 5c (C25H37ClN4O4S): yield: 63%; white powder; mp: 160.7-162.5 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 – 7.73 (m, 2H), 7.55 – 7.46 (m, 2H), 4.74 

– 4.71 (m, 1H), 4.37 – 4.34 (m, 1H), 3.65 – 3.51 (m, 3H), 3.50 – 3.39 (m, 2H), 3.25 (s, 

1H), 3.23 – 3.18 (m, 5H), 2.90 – 2.78 (m, 3H), 2.56 (s, 1H), 2.40 (dd, J = 28.4, 15.4 

Hz, 1H), 2.33 – 2.20 (m, 2H), 2.23 – 2.07 (m, 3H), 2.02 – 1.91 (m, 1H), 1.83 – 1.70 

(m, 3H), 1.63 – 1.50 (m, 5H), 1.32 – 1.19 (m, 1H); 13C NMR (126 MHz, 



Chloroform-d) δC 171.26, 138.84, 138.70, 129.32, 128.58, 69.02, 68.52, 67.18, 56.67, 

49.63, 46.39, 46.06, 45.59, 42.26, 38.49, 34.55, 33.00, 29.66, 25.74, 25.03, 20.07, 

17.18, 17.09. HRMS (ESI): C25H38ClN4O4S (525.2297) [M+H]+=525.2291. 

Data for 5d (C26H39ClN4O4S): yield: 95%; light brown powder; mp: 

164.4-166.9 ℃; 1H NMR (500 MHz, Chloroform-d) δH 7.79 – 7.72 (m, 2H), 7.53 – 

7.45 (m, 2H), 4.65 – 4.61 (m, 1H), 4.29 – 4.26 (m, 1H), 3.66 – 3.52 (m, 3H), 3.50 – 

3.38 (m, 2H), 3.31 – 3.27 (m, 1H), 3.25 – 3.22 (m, 4H), 3.27 – 3.18 (m, 1H), 2.50 (d, 

J = 11.5 Hz, 1H), 2.42 – 2.33 (m, 5H), 2.33 (d, J = 5.7 Hz, 1H), 2.29 (s, 3H), 2.28 – 

2.18 (m, 2H), 2.17 – 2.12 (m, 1H), 2.14 – 2.05 (m, 2H), 1.99 – 1.89 (m, 1H), 1.84 – 

1.68 (m, 3H), 1.60 – 1.45 (m, 1H), 1.26 – 1.23 (m, 1H), 1.16 – 1.07 (m, 1H); 13C 

NMR (126 MHz, Chloroform-d) δC 171.11, 138.84, 138.72, 129.31, 128.54, 67.20, 

56.63, 55.14, 54.70, 49.43, 46.03, 45.35, 44.55, 41.41, 38.36, 34.38, 32.97, 29.79, 

25.60, 24.91, 20.03, 17.13, 17.04. HRMS (ESI): C26H40ClN4O4S (539.2453) 

[M+H]+=539.2444. 

Data for 5e (C25H34ClN3O5S2): yield: 99%; white powder; mp: 153.4-155.3 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.79 – 7.72 (m, 2H), 7.52 – 7.45 (m, 2H), 5.06 

(s, 1H), 4.46 – 4.36 (m, 1H), 3.78 – 3.63 (m, 1H), 3.42 (s, 1H), 3.40 – 3.29 (m, 1H), 

3.28 – 3.21 (m, 1H), 3.16 (dd, J = 25.2, 6.0 Hz, 1H), 3.14 – 3.03 (m, 2H), 2.80 – 2.69 

(m, 1H), 2.67 – 2.56 (m, 1H), 2.52 – 2.40 (m, 1H), 2.37 – 2.28 (m, 2H), 2.27 (s, 1H), 

2.26 – 1.97 (m, 3H), 1.95 – 1.82 (m, 3H), 1.82 – 1.70 (m, 2H), 1.60 (d, J = 16.3 Hz, 

1H), 1.58 – 1.50 (m, 4H), 1.52 – 1.37 (m, 0H), 1.32 – 1.23 (m, 1H), 1.22 – 1.10 (m, 

1H); 13C NMR (126 MHz, Chloroform-d) δC 205.12, 176.29, 173.37, 139.71, 138.86, 

129.30, 128.42, 128.39, 68.51, 68.28, 59.20, 58.89, 56.62, 44.81, 39.18, 35.02, 31.31, 

31.22, 27.38, 25.64, 25.20, 22.84, 20.99, 20.73, 17.05. HRMS (ESI): C25H35ClN3O5S2 

(556.1701) [M+H]+=556.1694. 

Data for 5f (C24H31ClN4O4S2): yield: 39%; white powder; mp: 178.8-180.6 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.77 – 7.69 (m, 2H), 7.48 – 7.42 (m, 3H), 6.96 

(d, J = 3.6 Hz, 1H), 4.83 (s, 1H), 4.27 – 4.18 (m, 1H), 3.77 – 3.59 (m, 3H), 3.22 (s, 

1H), 3.17 – 3.06 (m, 4H), 2.59 – 2.44 (m, 1H), 2.37 – 2.30 (m, 2H), 2.10 – 2.04 (m, 

1H), 1.96 – 1.85 (m, 1H), 1.81 – 1.74 (m, 2H), 1.67 – 1.61 (m, 2H), 1.40 (t, J = 7.3 Hz, 



4H), 1.27 – 1.25 (m, 2H); 13C NMR (126 MHz, Deuterium Oxide) δC 173.83, 160.97, 

139.64, 134.34, 129.41, 128.82, 126.83, 115.04, 67.25, 66.27, 65.89, 54.84, 46.48, 

35.61, 35.02, 31.31, 30.97, 23.60, 23.51, 18.22, 15.81, 15.77. HRMS (ESI): 

C24H32ClN4O4S2 (539.1548) [M+H]+=539.1541. 

Data for 5g (C31H47ClN4O4S): yield: 75%; white powder; mp: 217.6-219.0 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 – 7.74 (m, 2H), 7.51 – 7.45 (m, 2H), 4.95 

– 4.88 (m, 1H), 4.68 – 4.54 (m, 2H), 3.96 – 3.88 (m, 1H), 3.67 – 3.59 (m, 1H), 3.07 (d, 

J = 6.8 Hz, 6H), 3.00 – 2.91 (m, 1H), 2.70 – 2.59 (m, 1H), 2.54 – 2.39 (m, 9H), 2.39 – 

2.31 (m, 1H), 2.25 – 2.07 (m, 5H), 2.03 – 1.91 (m, 1H), 1.91 – 1.79 (m, 1H), 1.77 (s, 

1H), 1.77 – 1.66 (m, 2H), 1.66 – 1.53 (m, 5H), 1.56 – 1.45 (m, 2H), 1.48 – 1.32 (m, 

3H); 13C NMR (126 MHz, Chloroform-d) δC 171.14, 138.76, 138.55, 129.29, 128.61, 

69.78, 69.23, 66.87, 62.61, 56.69, 50.26, 45.23, 41.35, 38.78, 38.75, 35.00, 33.25, 

29.48, 29.41, 28.89, 28.74, 27.79, 26.36, 26.11, 25.28, 24.73, 20.02, 17.26, 17.18. 

HRMS (ESI): C31H48ClN4O4S (607.3079) [M+H]+=607.3070. 

Data for 5h (C31H41ClN4O4S): yield: 98%; white powder; mp: 183.3~185.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.80 – 7.73 (m, 2H), 7.54 – 7.46 (m, 2H), 7.34 

– 7.25 (m, 2H), 6.96 (d, J = 1.2 Hz, 1H), 6.97 – 6.87 (m, 2H), 4.50 (d, J = 10.6 Hz, 

1H), 4.23 (t, J = 12.0 Hz, 1H), 3.85 – 3.77 (m, 1H), 3.77 – 3.66 (m, 1H), 3.69 – 3.59 

(m, 4H), 3.26 – 3.19 (m, 1H), 3.19 (s, 2H), 3.19 – 3.12 (m, 1H), 3.14 – 3.02 (m, 3H), 

2.46 – 2.34 (m, 2H), 2.29 – 2.19 (m, 2H), 2.19 – 2.12 (m, 2H), 2.12 – 2.01 (m, 1H), 

1.86 – 1.72 (m, 4H), 1.65 – 1.58 (m, 2H), 1.58 (s, 1H), 1.55 (d, J = 5.3 Hz, 1H), 1.29 

(d, J = 15.8 Hz, 2H); 13C NMR (126 MHz, Chloroform-d) δC 171.33, 150.97, 139.08, 

129.39, 129.26, 128.65, 120.49, 116.62, 68.03, 67.96, 67.43, 56.59, 49.80, 49.56, 

49.36, 45.48, 41.47, 38.28, 34.31, 33.09, 29.86, 25.63, 24.91, 22.64, 19.94, 17.07, 

17.01. HRMS (ESI): C31H42ClN4O4S (601.2610) [M+H]+=601.2597. 

Data for 5i (C25H36BrN3O4S): yield: 78%; white powder; mp: 191.0-192.9 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.73 – 7.67 (m, 2H), 7.70 – 7.60 (m, 2H), 4.96 – 

4.88 (m, 1H), 4.57 (t, J = 11.8 Hz, 1H), 3.64 (dd, J = 11.1, 5.0 Hz, 1H), 3.48 – 3.38 

(m, 3H), 3.38 (dd, J = 7.3, 2.8 Hz, 1H), 3.13 – 3.01 (m, 5H), 2.95 – 2.92 (m, 1H), 2.72 

– 2.60 (m, 1H), 2.55 – 2.42 (m, 1H), 2.50 – 2.46 (m, 1H), 2.32 – 2.23 (m, 1H), 2.22 – 



2.18 (m, 1H), 2.23 – 2.08 (m, 3H), 2.04 – 1.90 (m, 2H), 1.89 – 1.81 (m, 2H), 1.84 – 

1.76 (m, 1H), 1.78 – 1.64 (m, 2H), 1.61 – 1.45 (m, 4H); 13C NMR (126 MHz, 

Chloroform-d) δC 171.48, 139.23, 132.22, 128.73, 127.23, 69.65, 69.09, 67.04, 56.79, 

50.09, 46.61, 45.60, 38.82, 35.05, 34.51, 29.46, 26.14, 26.07, 25.26, 24.44, 19.65, 

17.25, 17.17. HRMS (ESI): C25H37BrN3O4S (554.1683) [M+H]+=554.1679. 

Data for 5j (C25H36BrN3O5S): yield: 96%; white powder; mp: 181.4-183.6 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.69 (d, J = 8.8 Hz, 2H), 7.66 (d, J = 8.8 Hz, 2H), 

4.79 – 4.76 (m, 1H), 4.48 – 4.39 (m, 1H), 3.73 – 3.53 (m, 7H), 3.53 – 3.42 (m, 2H), 

3.26 (d, J = 11.9 Hz, 2H), 3.13 – 3.10 (m, 3H), 2.62 (d, J = 13.9 Hz, 1H), 2.43 (dd, J 

= 16.2, 12.6 Hz, 1H), 2.39 – 2.29 (m, 1H), 2.27 – 2.19 (m, 1H), 2.21 – 2.10 (m, 4H), 

2.06 – 1.96 (m, 1H), 1.85 – 1.69 (m, 4H), 1.61 – 1.49 (m, 2H), 1.26 (s, 1H); 13C NMR 

(126 MHz, Chloroform-d) δC 171.55, 138.89, 132.31, 128.70, 127.43, 69.10, 68.60, 

67.29, 66.90, 66.75, 56.63, 49.87, 45.98, 41.87, 38.59, 34.72, 32.99, 29.56, 25.89, 

25.13, 19.93, 17.18, 17.10. HRMS (ESI): C25H37BrN3O5S (570.1632) 

[M+H]+=570.1625. 

Data for 5k (C25H37BrN4O4S): yield: 69%; white powder; mp: 164.2-165.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.72 – 7.68 (m, 2H), 7.67 – 7.64 (m, 2H), 4.74 

(s, 1H), 4.37 (s, 1H), 3.66 – 3.51 (m, 3H), 3.50 – 3.38 (m, 2H), 3.22 – 3.18 (m, 6H), 

2.90 – 2.78 (m, 3H), 2.56 (s, 1H), 2.40 (s, 1H), 2.28 – 2.15 (m, 1H), 2.17 – 2.07 (m, 

3H), 1.99 – 1.96 (m, 1H), 2.02 – 1.91 (m, 1H), 1.83 – 1.70 (m, 2H), 1.75 (s, 2H), 1.62 

– 1.54 (m, 3H), 1.54 – 1.49 (m, 1H), 1.32 – 1.24 (m, 1H); 13C NMR (126 MHz, 

Chloroform-d) δC 171.29, 139.21, 132.28, 128.69, 127.34, 68.56, 67.17, 56.69, 53.47, 

49.70, 46.46, 46.12, 45.64, 42.32, 38.54, 34.61, 33.02, 29.62, 25.77, 25.05, 20.07, 

17.18, 17.09. HRMS (ESI): C25H38BrN4O4S (569.1792) [M+H]+=569.1780. 

Data for 5l (C26H39BrN4O4S): yield: 83%; white powder; mp: 160.8-162.7 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.72 – 7.66 (m, 2H), 7.68 – 7.62 (m, 2H), 4.74 (s, 

1H), 4.37 (s, 1H), 3.69 – 3.59 (m, 1H), 3.62 – 3.53 (m, 2H), 3.51 – 3.40 (m, 2H), 3.25 

– 3.22 (m, 2H), 3.25 – 3.13 (m, 3H), 2.58 – 2.50 (m, 1H), 2.45 – 2.32 (m, 4H), 2.30 (s, 

3H), 2.29 – 2.19 (m, 1H), 2.19 – 2.07 (m, 3H), 2.00 – 1.90 (m, 1H), 1.82 – 1.68 (m, 

3H), 1.62 – 1.48 (m, 5H), 1.32 – 1.18 (m, 1H), 1.17 – 1.08 (m, 1H); 13C NMR (126 



MHz, Chloroform-d) δC 171.18, 139.30, 132.28, 128.66, 127.33, 67.10, 56.68, 55.17, 

54.72, 46.05, 45.38, 44.76, 41.42, 38.52, 34.58, 33.03, 29.69, 25.74, 25.03, 20.07, 

17.18, 17.09. HRMS (ESI): C26H40BrN4O4S (583.1948) [M+H]+=583.1941. 

Data for 5m (C25H34BrN3O5S2): yield: 78%; white powder; mp: 149.4-151.6 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.71 – 7.63 (m, 4H), 4.69 – 4.64 (m, 1H), 4.66 

– 4.48 (m, 1H), 4.16 – 4.07 (m, 1H), 3.62 – 3.52 (m, 1H), 3.40 – 3.27 (m, 6H), 3.30 – 

3.21 (m, 1H), 2.71 – 2.62 (m, 1H), 2.34 – 2.28 (m, 2H), 2.31 – 2.24 (m, 1H), 2.23 – 

2.12 (m, 3H), 2.11 – 2.03 (m, 1H), 1.79 (s, 3H), 1.77 (d, J = 13.3 Hz, 1H), 1.68 – 1.59 

(m, 3H), 1.55 – 1.40 (m, 2H), 1.36 – 1.23 (m, 1H); 13C NMR (126 MHz, Deuterium 

Oxide) δC 209.50, 176.60, 175.97, 135.67, 132.50, 128.91, 128.18, 67.43, 66.34, 

65.97, 59.14, 58.42, 55.19, 46.81, 36.03, 35.24, 31.35, 29.97, 27.50, 23.70, 23.55, 

20.47, 20.34, 19.63, 15.94. HRMS (ESI): C25H35BrN3O5S2 (600.1196) 

[M+H]+=600.1191. 

Data for 5n (C24H31BrN4O4S2): yield: 49%; white powder; mp: 185.8-188.3 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.71 – 7.59 (m, 4H), 7.45 (d, J = 3.6 Hz, 1H), 

6.96 (d, J = 3.4 Hz, 1H), 4.99 (s, 1H), 4.30 (s, 1H), 3.71 – 3.64 (m, 1H), 3.61 – 3.42 

(m, 2H), 3.23 – 3.19 (m, 1H), 3.15 – 3.12 (m, 2H), 2.60 – 2.50 (m, 1H), 2.44 (dd, J = 

14.6, 6.6 Hz, 1H), 2.35 (s, 2H), 2.11 – 2.02 (m, 2H), 1.92 – 1.88 (m, 2H), 1.78 (s, 2H), 

1.70 – 1.49 (m, 3H), 1.42 – 1.24 (m, 3H); 13C NMR (126 MHz, Deuterium Oxide) δC 

173.82, 160.92, 135.10, 132.42, 128.83, 128.26, 127.17, 115.04, 67.31, 66.31, 65.93, 

58.42, 54.94, 46.54, 35.66, 34.99, 31.19, 31.08, 23.61, 23.50, 18.26, 15.83. HRMS 

(ESI): C24H32BrN4O4S2 (583.1043) [M+H]+=583.1036. 

Data for 5o (C31H47BrN4O4S): yield: 79%; white powder; mp: 218.4-219.8 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.73 – 7.62 (m, 4H), 4.84 – 4.80 (m, 1H), 4.67 

– 4.60 (m, 1H), 4.47 (t, J = 12.0 Hz, 1H), 3.89 (dd, J = 12.7, 8.6 Hz, 1H), 3.69 – 3.57 

(m, 1H), 3.27 – 3.16 (m, 1H), 3.14 (d, J = 19.3 Hz, 4H), 3.03 (s, 3H), 3.00 – 2.91 (m, 

1H), 2.64 – 2.58 (m, 1H), 2.54 – 2.48 (m, 4H), 2.48 – 2.44 (m, 1H), 2.47 – 2.40 (m, 

1H), 2.36 – 2.27 (m, 1H), 2.27 (s, 1H), 2.25 – 2.15 (m, 1H), 2.15 – 2.08 (m, 2H), 2.02 

– 1.92 (m, 1H), 1.92 – 1.85 (m, 1H), 1.88 – 1.74 (m, 1H), 1.76 – 1.71 (m, 2H), 1.74 – 

1.65 (m, 1H), 1.67 – 1.48 (m, 7H), 1.47 – 1.32 (m, 3H), 1.13 (t, 1H); 13C NMR (126 



MHz, Chloroform-d) δC 171.03, 139.21, 132.27, 128.70, 127.30, 69.39, 68.86, 67.00, 

62.64, 62.62, 56.71, 53.46, 50.25, 50.23, 45.20, 45.04, 41.34, 41.30, 38.64, 35.29, 

33.23, 33.14, 29.57, 28.81, 28.66, 27.73, 27.68, 26.26, 26.23, 25.92, 25.14, 24.65, 

20.08, 17.22, 17.13, 15.51. HRMS (ESI): C31H48BrN4O4S (651.2574) 

[M+H]+=651.2562. 

Data for 5p (C31H41BrN4O4S): yield: 89%; white powder; mp: 185.3-187.1 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.72 – 7.66 (m, 2H), 7.66 (d, J = 8.7 Hz, 2H), 

7.33 – 7.24 (m, 2H), 6.99 – 6.90 (m, 3H), 6.95 – 6.87 (m, 1H), 4.67 (d, J = 10.6 Hz, 

1H), 4.35 (t, J = 11.5 Hz, 1H), 3.84 – 3.75 (m, 1H), 3.77 – 3.68 (m, 1H), 3.70 – 3.57 

(m, 3H), 3.41 – 3.28 (m, 2H), 3.24 – 3.03 (m, 5H), 2.58 (s, 1H), 2.45 – 2.33 (m, 2H), 

2.28 – 2.17 (m, 2H), 2.18 – 2.09 (m, 2H), 2.07 – 1.96 (m, 1H), 1.94 (s, 1H), 1.86 – 

1.70 (m, 4H), 1.62 – 1.57 (m, 1H), 1.57 (s, 1H), 1.58 – 1.50 (m, 1H), 1.37 – 1.22 (m, 

1H); 13C NMR (126 MHz, Chloroform-d) δC 171.35, 150.97, 138.79, 132.33, 129.25, 

128.71, 127.47, 120.46, 116.61, 68.66, 68.14, 67.44, 56.61, 49.80, 49.35, 45.48, 41.45, 

38.45, 34.54, 33.15, 29.70, 25.77, 25.03, 22.75, 19.99, 17.15. HRMS (ESI): 

C31H42BrN4O4S (645.2105) [M+H]+=645.2093. 

Data for 6c (C26H36ClN5O3S): yield: 96%; white powder; mp: 133.9-136.1 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.84 – 7.77 (m, 2H), 7.54 – 7.50 (m, 2H), 4.08 – 

4.00 (m, 1H), 3.70 (h, J = 5.2 Hz, 4H), 3.68 – 3.57 (m, 3H), 3.61 – 3.49 (m, 2H), 3.11 

(dd, J = 15.2, 12.2 Hz, 1H), 2.68 – 2.59 (m, 2H), 2.45 – 2.28 (m, 4H), 2.10 – 1.97 (m, 

1H), 1.82 – 1.57 (m, 5H), 1.60 – 1.41 (m, 5H), 1.40 – 1.19 (m, 4H); 13C NMR (126 

MHz, Chloroform-d) δC 171.20, 139.31, 139.27, 129.65, 128.52, 116.29, 64.49, 57.17, 

51.57, 50.93, 45.41, 44.82, 43.34, 43.14, 42.49, 41.44, 40.87, 32.30, 26.47, 25.17, 

24.50, 24.10, 23.85, 22.80. HRMS (ESI): C26H37ClN5O3S (534.2300) 

[M+H]+=534.2294. 

Data for 6d (C27H38ClN5O3S): yield: 48%; white powder; mp: 133.1-134.7 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.83 – 7.77 (m, 2H), 7.54 – 7.48 (m, 2H), 4.07 

– 3.99 (m, 1H), 3.72 – 3.62 (m, 2H), 3.64 – 3.56 (m, 1H), 3.55 – 3.43 (m, 2H), 3.15 – 

3.05 (m, 1H), 2.68 – 2.59 (m, 2H), 2.48 – 2.39 (m, 5H), 2.35 (s, 3H), 2.39 – 2.29 (m, 

3H), 2.32 – 2.22 (m, 1H), 2.07 – 1.93 (m, 2H), 1.84 – 1.76 (m, 1H), 1.79 – 1.37 (m, 



8H), 1.37 – 1.23 (m, 2H); 13C NMR (126 MHz, Chloroform-d) δC 170.87, 139.27, 

139.23, 129.62, 128.53, 116.27, 64.52, 57.18, 54.62, 54.27, 51.57, 45.79, 45.43, 45.32, 

44.67, 43.12, 42.52, 40.72, 32.22, 26.47, 25.14, 24.48, 24.09, 23.84, 22.93. HRMS 

(ESI): C27H39ClN5O3S (548.2457) [M+H]+=548.2448. 

Data for 6e (C26H33ClN4O4S2): yield: 78%; white powder; mp: 122.5-124.8 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.83 – 7.78 (m, 2H), 7.55 – 7.50 (m, 2H), 6.08 

(dd, J = 15.2, 6.4 Hz, 1H), 4.63 – 4.49 (m, 1H), 4.07 – 3.98 (m, 1H), 3.66 – 3.58 (m, 

1H), 3.41 – 3.32 (m, 1H), 3.30 – 3.23 (m, 1H), 3.16 – 3.06 (m, 1H), 2.96 – 2.82 (m, 

1H), 2.67 – 2.61 (m, 1H), 2.64 – 2.52 (m, 1H), 2.45 – 2.14 (m, 5H), 2.13 – 1.88 (m, 

2H), 1.83 – 1.70 (m, 1H), 1.73 – 1.65 (m, 1H), 1.65 – 1.56 (m, 1H), 1.59 – 1.50 (m, 

4H), 1.52 – 1.47 (m, 2H), 1.49 – 1.23 (m, 3H);  13C NMR (126 MHz, Chloroform-d) 

δC 205.41, 172.98, 139.32, 139.22, 129.67, 128.51, 116.22, 64.49, 59.34, 56.89, 51.57, 

50.92, 45.39, 43.16, 42.51, 35.39, 31.82, 27.54, 25.94, 25.11, 24.51, 24.09, 23.29, 

23.08. HRMS (ESI): C26H34ClN4O4S2 (565.1705) [M+H]+=565.1697. 

Data for 6f (C25H30ClN5O3S2): yield: 98%; white powder; mp: 155.2-157.3 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 12.12 (s, 1H), 7.83 – 7.75 (m, 2H), 7.52 – 7.47 

(m, 2H), 7.46 (d, J = 3.6 Hz, 1H), 7.02 (d, J = 3.6 Hz, 1H), 4.09 – 4.01 (m, 1H), 3.68 

– 3.61 (m, 1H), 3.10 (dd, J = 15.3, 11.9 Hz, 1H), 2.67 – 2.59 (m, 3H), 2.56 (t, J = 7.2 

Hz, 2H), 2.43 – 2.29 (m, 2H), 2.17 – 2.05 (m, 1H), 1.85 – 1.75 (m, 2H), 1.71 (s, 1H), 

1.77 – 1.66 (m, 1H), 1.68 – 1.59 (m, 1H), 1.61 – 1.52 (m, 2H), 1.53 (s, 1H), 1.54 – 

1.42 (m, 2H), 1.41 – 1.23 (m, 2H); 13C NMR (126 MHz, Chloroform-d) δC 170.51, 

159.85, 139.33, 139.23, 136.35, 129.63, 128.47, 116.26, 113.52, 64.51, 56.97, 51.57, 

50.94, 45.38, 43.16, 42.58, 35.13, 26.06, 25.14, 24.50, 24.09, 23.86, 22.71. 

HRMS(ESI): C25H31ClN5O3S2 (546.1406) [M-H]-=546.1407. 

Data for 6g (C32H46ClN5O3S): yield: 98%; white powder; mp: 206.7-208.4 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.82 – 7.76 (m, 2H), 7.55 – 7.47 (m, 2H), 4.78 

– 4.69 (m, 1H), 4.05 – 3.98 (m, 1H), 3.97 – 3.89 (m, 1H), 3.64 – 3.56 (m, 1H), 3.14 – 

3.04 (m, 2H), 3.06 – 2.95 (m, 1H), 2.93 – 2.86 (m, 1H), 2.89 (s, 1H), 2.78 (s, 5H), 

2.67 – 2.58 (m, 2H), 2.57 – 2.47 (m, 1H), 2.38 (dd, J = 12.5, 3.4 Hz, 1H), 2.36 – 2.22 

(m, 3H), 2.13 (s, 1H), 2.07 – 1.93 (m, 3H), 1.83 (s, 5H), 1.80 – 1.68 (m, 1H), 1.68 – 



1.53 (m, 4H), 1.56 – 1.46 (m, 3H), 1.40 – 1.23 (m, 4H); 13C NMR (126 MHz, 

Chloroform-d) δC 170.72, 139.30, 139.25, 129.61, 128.57, 128.53, 116.27, 64.53, 

63.13, 57.22, 51.58, 50.93, 49.89, 45.72, 45.47, 45.41, 44.75, 43.14, 42.54, 40.88, 

32.35, 27.79, 26.49, 25.15, 24.50, 24.10, 23.86, 23.63, 23.06, 22.97, 8.78. HRMS 

(ESI): C32H45ClN5O3S (614.2937) [M-H]-=614.2938. 

Data for 6h (C32H40ClN5O3S): yield: 55%; white powder; mp: 159.1-161.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.85 – 7.78 (m, 2H), 7.55 – 7.48 (m, 2H), 7.30 

(dd, J = 8.8, 7.2 Hz, 2H), 6.96 (s, 1H), 6.96 – 6.89 (m, 2H), 4.09 – 4.01 (m, 1H), 3.84 

– 3.72 (m, 2H), 3.68 – 3.56 (m, 3H), 3.21 – 3.14 (m, 5H), 3.12 (dd, J = 15.2, 12.2 Hz, 

1H), 2.68 – 2.60 (m, 2H), 2.45 – 2.28 (m, 4H), 2.08 – 1.98 (m, 2H), 1.86 – 1.78 (m, 

1H), 1.78 – 1.46 (m, 8H), 1.41 – 1.23 (m, 2H); 13C NMR (126 MHz, Chloroform-d) 

δC 170.92, 150.98, 139.26, 129.61, 129.24, 128.58, 120.50, 116.67, 116.31, 64.57, 

57.22, 51.60, 50.94, 49.77, 49.43, 45.50, 45.48, 43.15, 42.60, 41.51, 32.40, 26.54, 

25.18, 24.52, 24.11, 23.88, 23.00. HRMS (ESI): C32H39ClN5O3S (608.2468) 

[M-H]-=608.2469. 

Data for 6i (C26H35BrN4O3S): yield: 58%; light brown powder; mp: 

162.1-164.6 ℃; 1H NMR (500 MHz, Chloroform-d) δH 7.77 – 7.71 (m, 2H), 7.70 – 

7.63 (m, 2H), 4.07 – 3.99 (m, 1H), 3.64 – 3.56 (m, 1H), 3.46 (t, J = 6.9 Hz, 3H), 3.42 

– 3.35 (m, 1H), 3.38 – 3.31 (m, 1H), 3.10 (dd, J = 15.2, 12.1 Hz, 1H), 2.68 – 2.60 (m, 

2H), 2.43 – 2.29 (m, 2H), 2.32 – 2.16 (m, 2H), 2.05 – 1.91 (m, 4H), 1.90 – 1.81 (m, 

4H), 1.77 – 1.40 (m, 7H), 1.43 – 1.29 (m, 1H), 1.32 – 1.24 (m, 1H; 13C NMR (126 

MHz, Chloroform-d) δC 170.88, 139.80, 132.50, 128.74, 127.65, 116.32, 64.62, 57.34, 

51.61, 50.95, 46.59, 45.63, 45.61, 43.14, 42.76, 33.88, 26.54, 26.12, 25.16, 24.53, 

24.41, 24.12, 23.90, 22.77. HRMS (ESI): C26H36BrN4O3S (563.1686) 

[M+H]+=563.1677. 

Data for 6j (C26H35BrN4O4S): yield: 74%; white powder; mp: 158.4-160.5 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.76 – 7.70 (m, 2H), 7.70 – 7.64 (m, 2H), 4.07 – 

4.00 (m, 1H), 3.72 – 3.64 (m, 5H), 3.66 – 3.50 (m, 3H), 3.50 – 3.38 (m, 2H), 3.10 (dd, 

J = 15.2, 12.2 Hz, 1H), 2.68 – 2.60 (m, 2H), 2.43 – 2.21 (m, 4H), 2.08 – 1.94 (m, 1H), 

1.85 – 1.77 (m, 1H), 1.76 – 1.68 (m, 2H), 1.71 – 1.63 (m, 2H), 1.66 – 1.44 (m, 5H), 



1.40 – 1.23 (m, 2H); 13C NMR (126 MHz, Chloroform-d) δC 171.04, 139.80, 132.57, 

128.66, 127.74, 116.29, 66.93, 66.67, 64.55, 57.23, 51.59, 50.94, 45.96, 45.51, 43.14, 

42.61, 41.91, 32.19, 26.52, 25.17, 24.51, 24.11, 23.87, 22.92. HRMS (ESI): 

C26H36BrN4O4S (579.1635) [M+H]+=579.1626. 

Data for 6k (C26H36BrN5O3S): yield: 39%; white powder; mp: 155.1-156.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.76 – 7.71 (m, 2H), 7.71 – 7.65 (m, 2H), 4.08 

– 4.00 (m, 1H), 3.76 – 3.65 (m, 5H), 3.63 (t, J = 4.7 Hz, 2H), 3.63 – 3.49 (m, 3H), 

3.11 (dd, J = 15.3, 12.2 Hz, 1H), 2.68 – 2.60 (m, 2H), 2.45 – 2.27 (m, 4H), 2.08 – 

1.97 (m, 1H), 1.82 – 1.75 (m, 1H), 1.77 – 1.65 (m, 6H), 1.68 – 1.56 (m, 1H), 1.58 – 

1.42 (m, 3H), 1.40 – 1.25 (m, 2H); 13C NMR (126 MHz, Chloroform-d) δC 171.18, 

139.80, 132.62, 128.61, 127.78, 116.29, 64.49, 57.18, 51.57, 50.93, 45.44, 44.82, 

43.34, 43.14, 42.52, 41.44, 40.88, 32.30, 26.48, 25.17, 24.49, 24.10, 23.85, 22.82. 

HRMS (ESI): C26H35BrN5O3S (576.1649) [M-H]-=576.1651. 

Data for 6l (C27H38BrN5O3S): yield: 46%; white powder; mp: 134.1-136.7 ℃; 1H 

NMR (500 MHz, Chloroform-d) δH 7.77 – 7.70 (m, 2H), 7.73 – 7.63 (m, 2H), 4.07 – 

3.99 (m, 1H), 3.67 (s, 2H), 3.66 (s, 1H), 3.66 – 3.56 (m, 1H), 3.56 – 3.44 (m, 2H), 

3.16 – 3.05 (m, 1H), 2.68 – 2.59 (m, 2H), 2.50 – 2.22 (m, 9H), 2.35 (s, 3H), 2.07 – 

1.92 (m, 1H), 1.85 – 1.77 (m, 1H), 1.77 – 1.66 (m, 1H), 1.69 – 1.53 (m, 5H), 1.55 – 

1.50 (m, 1H), 1.49 (d, J = 4.1 Hz, 1H), 1.47 – 1.30 (m, 1H), 1.32 – 1.24 (m, 1H); 13C 

NMR (126 MHz, Chloroform-d) δC 170.81, 139.78, 132.57, 128.67, 127.74, 116.28, 

64.55, 57.21, 54.99, 54.60, 51.59, 50.93, 45.81, 45.52, 45.17, 43.14, 42.61, 41.23, 

32.29, 26.52, 25.16, 24.51, 24.10, 23.87, 22.99. HRMS (ESI): C27H39BrN5O3S 

(592.1951) [M+H]+=592.1942. 

Data for 6m (C26H33BrN4O4S2): yield: 74%; white powder; mp: 130.3-132.7 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.76 – 7.71 (m, 2H), 7.71 – 7.66 (m, 2H), 6.05 

(dd, J = 16.8, 6.4 Hz, 1H), 4.62 – 4.49 (m, 1H), 4.07 – 3.98 (m, 1H), 3.66 – 3.57 (m, 

1H), 3.42 – 3.32 (m, 1H), 3.31 – 3.23 (m, 1H), 3.16 – 3.06 (m, 1H), 2.96 – 2.85 (m, 

1H), 2.68 – 2.60 (m, 2H), 2.43 – 2.14 (m, 5H), 2.13 – 1.90 (m, 3H), 1.84 – 1.62 (m, 

3H), 1.66 – 1.43 (m, 6H), 1.46 – 1.23 (m, 2H); 13C NMR (126 MHz, Chloroform-d) 

δC 205.40, 172.96, 139.75, 132.64, 128.61, 127.81, 116.22, 64.49, 59.36, 56.90, 51.57, 



50.93, 45.42, 43.16, 42.54, 35.40, 31.85, 27.55, 25.95, 25.12, 24.51, 24.09, 23.31, 

23.09. HRMS (ESI): C26H34BrN4O4S2 (609.1199) [M+H]+=609.1190. 

Data for 6n (C25H30BrN5O3S2): yield: 73%; white powder; mp: 161.3-163.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 12.06 (s, 1H), 7.75 – 7.69 (m, 2H), 7.67 – 7.63 

(m, 2H), 7.46 (d, J = 3.6 Hz, 1H), 7.02 (d, J = 3.6 Hz, 1H), 4.09 – 4.01 (m, 1H), 3.70 

– 3.60 (m, 1H), 3.15 – 3.05 (m, 1H), 2.68 – 2.60 (m, 2H), 2.56 (t, J = 7.2 Hz, 2H), 

2.44 – 2.24 (m, 2H), 2.17 – 2.03 (m, 1H), 1.86 – 1.69 (m, 2H), 1.72 – 1.41 (m, 8H), 

1.41 – 1.21 (m, 3H); 13C NMR (126 MHz, Chloroform-d) δC 170.49, 159.81, 139.75, 

136.38, 132.62, 128.57, 127.82, 116.26, 113.53, 64.51, 56.97, 51.57, 50.94, 45.40, 

43.16, 42.60, 35.13, 26.06, 25.15, 24.49, 24.10, 23.85, 22.71. HRMS (ESI): 

C25H31BrN5O3S2 (592.1046) [M+H]+=592.1040. 

Data for 6o (C32H46BrN5O3S): yield: 73%; white powder; mp: 214.7-215.9 ℃; 

1H NMR (500 MHz, Chloroform-d) δH 7.78 – 7.70 (m, 2H), 7.70 – 7.63 (m, 2H), 4.72 

– 4.65 (m, 1H), 4.07 – 3.96 (m, 1H), 3.93 – 3.84 (m, 1H), 3.63 – 3.55 (m, 1H), 3.09 

(dd, J = 15.2, 12.1 Hz, 2H), 3.03 – 2.89 (m, 1H), 2.67 – 2.60 (m, 1H), 2.63 – 2.57 (m, 

7H), 2.57 – 2.47 (m, 1H), 2.42 – 2.22 (m, 4H), 1.99 (s, 1H), 1.99 – 1.92 (m, 1H), 1.95 

– 1.85 (m, 1H), 1.84 – 1.77 (m, 1H), 1.76 – 1.69 (m, 1H), 1.69 – 1.62 (m, 7H), 1.62 – 

1.49 (m, 3H), 1.51 – 1.39 (m, 5H), 1.39 – 1.23 (m, 2H); 13C NMR (126 MHz, 

Chloroform-d) δC 170.61, 139.80, 132.56, 128.68, 127.71, 116.29, 64.56, 62.75, 57.23, 

51.60, 50.94, 50.07, 45.56, 45.49, 45.10, 45.08, 43.16, 43.12, 42.63, 41.26, 32.42, 

32.38, 28.42, 26.53, 25.76, 25.16, 24.52, 24.36, 24.11, 23.88, 23.16, 23.02. HRMS 

(ESI): C32H47BrN5O3S (658.2432) [M-H]-=658.2438. 

Data for 6p (C32H40BrN5O3S): yield: 98%; light yellow powder; mp: 

164.4-66.2 ℃; 1H NMR (500 MHz, Chloroform-d) δH 7.77 – 7.70 (m, 2H), 7.70 – 

7.65 (m, 2H), 7.30 (dd, J = 8.8, 7.4 Hz, 2H), 6.96 (d, J = 7.9 Hz, 2H), 6.96 – 6.89 (m, 

1H), 4.09 – 4.02 (m, 1H), 3.85 – 3.77 (m, 1H), 3.78 (d, J = 5.4 Hz, 1H), 3.68 – 3.56 

(m, 3H), 3.21 – 3.14 (m, 5H), 3.12 (dd, J = 15.2, 12.1 Hz, 1H), 2.69 – 2.60 (m, 2H), 

2.45 – 2.28 (m, 4H), 2.08 – 1.96 (m, 1H), 1.86 – 1.79 (m, 1H), 1.77 – 1.64 (m, 3H), 

1.64 – 1.46 (m, 6H), 1.41 – 1.29 (m, 1H), 1.32 – 1.23 (m, 1H); 13C NMR (126 MHz, 

Chloroform-d) δC 170.91, 150.96, 139.80, 132.58, 129.25, 128.68, 127.75, 120.51, 



116.68, 116.30, 64.57, 57.22, 51.60, 50.95, 49.78, 49.44, 45.53, 43.16, 42.62, 41.51, 

32.40, 26.55, 25.18, 24.51, 24.11, 23.88, 23.01. HRMS (ESI): C32H41BrN5O3S 

(654.2108) [M+H]+=654.2100. 

 

 

Figure S1. 1H NMR spectrum (Chloroform-d, 500 MHz) of 2a. 

 

Figure S2. 13C NMR spectrum (Chloroform-d, 126 MHz) of 2a. 
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Figure S3. HRMS spectrum of 2a. 

 

 

Figure S4. 1H NMR spectrum (Chloroform-d, 500 MHz) of 2b. 

 



 

Figure S5. 13C NMR spectrum (Chloroform-d, 126 MHz) of 2b. 
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Figure S6. HRMS spectrum of 2b. 

 



 

Figure S7. 1H NMR spectrum (Chloroform-d, 500 MHz) of 3a. 

 

 

Figure S8. 13C NMR spectrum (Chloroform-d, 126 MHz) of 3a. 
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Figure S9. HRMS spectrum of 3a. 

 

 

Figure S10. 1H NMR spectrum (Chloroform-d, 500 MHz) of 3b. 

 



 

Figure S11. 13C NMR spectrum (Chloroform-d, 126 MHz) of 3b. 
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Figure S12. HRMS spectrum of 3b. 

 



 

Figure S13. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4a. 

 

 

Figure S14. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4a. 
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Figure S15. HRMS spectrum of 4a. 

 

 

Figure S16. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4b. 

 



 

Figure S17. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4b. 
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Figure S18. HRMS spectrum of 4b. 

 



 

Figure S19. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4c. 

 

 

Figure S20. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4c. 
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Figure S21. HRMS spectrum of 4c. 

 

 

Figure S22. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4d. 

 



 

Figure S23. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4d. 
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Figure S24. HRMS spectrum of 4d. 

 



 

Figure S25. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4e. 

 

 

Figure S26. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4e. 
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Figure S27. HRMS spectrum of 4e. 

 

 

Figure S28. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4f. 

 



 

Figure S29. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4f. 
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Figure S30. HRMS spectrum of 4f. 

 



 

Figure S31. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4g. 

 

 

Figure S32. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4g. 
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Figure S33. HRMS spectrum of 4g. 

 

 

Figure S34. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4h. 

 



 

Figure S35. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4h. 
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Figure S36. HRMS spectrum of 4h. 

 



 

Figure S37. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4i. 

 

Figure S38. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4i. 
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Figure S39. HRMS spectrum of 4i. 

 

 

Figure S40. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4j. 

 



 

Figure S41. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4j. 

 

MA_4k #3213 RT: 9.01 AV: 1 NL: 7.63E7
T: FTMS + p ESI Full ms [200.0000-2000.0000]

554 555 556 557 558 559 560 561

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

556.1666

554.1689

557.1691555.1718

Figure S42. HRMS spectrum of 4j. 

 



Figure S43. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4k. 

 

 

Figure S44. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4k. 
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Figure S45. HRMS spectrum of 4k. 

 

 

Figure S46. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4l. 

 



 

Figure S47. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4l. 
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Figure S48. HRMS spectrum of 4l. 

 



 

Figure S49. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4m. 

 

 

Figure S50. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4m. 
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Figure S51. HRMS spectrum of 4m. 

 

 

Figure S52. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4n. 

 



 

Figure S53. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4n. 
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Figure S54. HRMS spectrum of 4n. 

 



 

Figure S55. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4o. 

 

 

Figure S56. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4o. 
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Figure S57. HRMS spectrum of 4o. 

 

 

Figure S58. 1H NMR spectrum (Chloroform-d, 500 MHz) of 4p. 

 



 

Figure S59. 13C NMR spectrum (Chloroform-d, 126 MHz) of 4p. 
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Figure S60. HRMS spectrum of 4p. 

 



 

Figure S61. 1H NMR spectrum (Chloroform-d, 500 MHz) of 2c. 

 

 

Figure S62. 13C NMR spectrum (Chloroform-d, 126 MHz) of 2c. 
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Figure S63. HRMS spectrum of 2c. 

 

 

Figure S64. 1H NMR spectrum (Chloroform-d, 500 MHz) of 2d. 

 

 



 

Figure S65. 13C NMR spectrum (Chloroform-d, 126 MHz) of 2d. 
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Figure S66. HRMS spectrum of 2d. 

 

 



 

Figure S67. 1H NMR spectrum (Chloroform-d, 500 MHz) of 3c. 

 

 

Figure S68. 13C NMR spectrum (Methanol-d4, 126 MHz) of 3c. 
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Figure S69. HRMS spectrum of 3c. 

 

 

Figure S70. 1H NMR spectrum (Chloroform-d, 500 MHz) of 3d. 

 

 



 

Figure S71. 13C NMR spectrum (Dimethyl sulfoxide-d6, 126 MHz) of 3d. 
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Figure S72. HRMS spectrum of 3d. 

 

 



 

Figure S73. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5a. 

 

 

Figure S74. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5a. 
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Figure S75. HRMS spectrum of 5a. 

 

 

Figure S76. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5b. 

 

 



 

Figure S77. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5b. 
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Figure S78. HRMS spectrum of 5b. 

 

 



 

Figure S79. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5c. 

 

 

Figure S80. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5c. 
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Figure S81. HRMS spectrum of 5c. 

 

 

Figure S82. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5d. 

 



 

Figure S83. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5d. 
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Figure S84. HRMS spectrum of 5d. 

 

 



 

Figure S85. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5e. 

 

 

Figure S86. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5e. 
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Figure S87. HRMS spectrum of 5e. 

 

 

Figure S88. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5f. 

 

 



 

Figure S89. 13C NMR spectrum (Deuterium Oxide, 126 MHz) of 5f. 
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Figure S90. HRMS spectrum of 5f. 

 

 



 

Figure S91. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5g. 

 

 

Figure S92. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5g. 
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Figure S93. HRMS spectrum of 5g. 

 

 

Figure S94. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5h. 

 

 



 

Figure S95. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5h. 
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Figure S96. HRMS spectrum of 5h. 

 

 



 

Figure S97. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5i. 

 

 

Figure S98. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5i. 
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Figure S99. HRMS spectrum of 5i. 

 

 

Figure S100. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5j. 

 

 



 

Figure S101. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5j. 
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Figure S102. HRMS spectrum of 5j. 

 

 



 

Figure S103. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5k. 

 

 

Figure S104. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5k. 
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Figure S105. HRMS spectrum of 5k. 

 

 

Figure S106. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5l. 

 

 



 

Figure S107. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5l. 
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Figure S108. HRMS spectrum of 5l. 

 

 



 

Figure S109. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5m. 

 

 

Figure S110. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5m. 
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Figure S111. HRMS spectrum of 5m. 

 

 

Figure S112. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5n. 

 

 



 

Figure S113. 13C NMR spectrum (Deuterium Oxide, 126 MHz) of 5n. 
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Figure S114. HRMS spectrum of 5n. 

 

 



 

Figure S115. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5o. 

 

 

Figure S116. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5o. 
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Figure S117. HRMS spectrum of 5o. 

 

 

Figure S118. 1H NMR spectrum (Chloroform-d, 500 MHz) of 5p. 

 

 



 

Figure S119. 13C NMR spectrum (Chloroform-d, 126 MHz) of 5p. 
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Figure S120. HRMS spectrum of 5p. 

 

 



 

Figure S121. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6a. 

 

 

Figure S122. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6a. 
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Figure S123. HRMS spectrum of 6a. 

 

 

Figure S124. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6b. 

 

 



 

Figure S125. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6b. 
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Figure S126. HRMS spectrum of 6b. 

 



 

Figure S127. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6c. 

 

 

Figure S128. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6c. 
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Figure S129. HRMS spectrum of 6c. 

 

 

Figure S130. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6d. 

 

 



 

Figure S131. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6d. 
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Figure S132. HRMS spectrum of 6d. 

 

 



 

Figure S133. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6e. 

 

 

Figure S134. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6e. 
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Figure S135. HRMS spectrum of 6e. 

 

 

Figure S136. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6f. 

 

 



 

Figure S137. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6f. 
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Figure S138. HRMS spectrum of 6f. 

 

 



 

Figure S139. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6g. 

 

 

Figure S140. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6g. 
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Figure S141. HRMS spectrum of 6g. 

 

 

Figure S142. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6h. 

 

 



 

Figure S143. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6h. 
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Figure S144. HRMS spectrum of 6h. 

 

 



 

Figure S145. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6i. 

 

 

Figure S146. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6i. 
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Figure S147. HRMS spectrum of 6i. 

 

 

Figure S148. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6j. 

 

 

 



Figure S149. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6j. 
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Figure S150. HRMS spectrum of 6j. 

 

 



 

Figure S151. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6k. 

 

 

Figure S152. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6k. 
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Figure S153. HRMS spectrum of 6k. 

 

 

Figure S154. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6l. 

 

 



 

Figure S155. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6l. 
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Figure S156. HRMS spectrum of 6l. 

 

 



 

Figure S157. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6m. 

 

 

Figure S158. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6m. 
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Figure S159. HRMS spectrum of 6m. 

 

 

Figure S160. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6n. 

 

 



 

Figure S161. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6n. 
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Figure S162. HRMS spectrum of 6n. 

 

 



 

Figure S163. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6o. 

 

 

Figure S164. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6o. 
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Figure S165. HRMS spectrum of 6o. 

 

 

Figure S166. 1H NMR spectrum (Chloroform-d, 500 MHz) of 6p. 

 



Figure S167. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6p. 
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Figure S168. HRMS spectrum of 6p. 

 

 

 


