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Data for 4c (C2sH37CIN4O3S): yield: 42%; white powder; mp: 130.2-132.0 °C; 'H
NMR (500 MHz, Chloroform-d) o 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); 3C NMR (126 MHz,
Chloroform-d) oc 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): C2sH3sCIN4O3S (509.2348) [M+H]*= 509.2345.

Data for 4d (C26H39CIN4O3S): yield: 81%; white powder; mp: 131.1-133.4 °C;
IH NMR (500 MHz, Chloroform-d) 1 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); C NMR (126 MHz, Chloroform-d) dc 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,
4539, 41.34, 39.18, 34.44, 33.33, 31.08, 27.88, 20.81, 20.73. HRMS (ESI):
C26Ha0CIN4O3S (523.2504) [M+H]*=523.2497.

Data for 4e (C2sH34CIN304S2): yield: 75%; white powder; mp: 120.5-123.0 °C;
IH NMR (500 MHz, Chloroform-d) 6 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); 3C NMR (126
MHz, Chloroform-d) dc 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): C25H35CIN304S; (540.1752) [M+H]*=540.1747.

Data for 4f (C22H31CIN4O3Sy): yield: 55%; white powder; mp: 156.9-158.5 °C;



IH NMR (500 MHz, Chloroform-d) dn 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
— 250 (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) dc 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): C24H32CIN4O3S;
(523.1599) [M+H]*=523.1606.

Data for 49 (C31H47CIN4OsS): yield: 84%; white powder; mp: 214.4-215.5 °C;
IH NMR (500 MHz, Chloroform-d) 6 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); **C NMR (126 MHz, Chloroform-d)
0c171.10, 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, 2454, 20.86, 20.76. HRMS (ESI): C31HCINsO3S (591.3130)
[M+H]*=591.3120.

Data for 4h (C31H41CIN4O3S): yield: 56%; white powder; mp: 170.6-172.1 °C;*H
NMR (500 MHz, Chloroform-d) o 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); 3C NMR (126 MHz, Chloroform-d) éc 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): Ca1H41CIN4O3S (585.2660) [M+H]*= 585.2668.

Data for 4i (C2sH3sBrNsO3S): yield: 66%; white powder; mp: 161.5-163.5 °C; 'H
NMR (500 MHz, Chloroform-d) on 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); 3C NMR (126 MHz, Chloroform-d) Jc 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):
C2sHa7BrNz03S (538.1734) [M+H]"=538.1743.

Data for 4j (C2sH3sBrNsO4S): yield: 64%; white powder; mp: 149.5-151.9 °C; *H
NMR (500 MHz, Chloroform-d) 6x 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) 6c 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): CasHa/BrNsOsS (554.1682)
[M+H]"=554.1689.

Data for 4k (CasH37BrN4OsS): yield: 35%; white powder; mp: 133.4-135.7 °C;
IH NMR (500 MHz, Chloroform-d) 64 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); 3C
NMR (126 MHz, Chloroform-d) 6c 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): C25H3sBrN4OsS (553.1843) [M+H]"=553.1845.



Data for 41 (C26H39BrN4OsS): yield: 70%; white powder; mp: 134.9-136.3 °C; 'H
NMR (500 MHz, Chloroform-d) o 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); 3C NMR (126 MHz, Chloroform-d) ¢ 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): C26H40BrN4OsS
(567.1999) [M+H]"=567.2003.

Data for 4m (C2sH34BrNz04S2): yield: 51%; white powder; mp: 122.2-124.1 °C;
'H NMR (500 MHz, Chloroform-d) 61 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, OH), 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); 2*C NMR (126
MHz, Chloroform-d) Jc 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): CisH3sBrNs0sS, (584.1247)
[M+H]"=584.1240.

Data for 4n (C24H31BrN4OsS»): yield: 38%; white powder; mp: 157.6-159.3 °C;
IH NMR (500 MHz, Chloroform-d) du 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); *C NMR (126 MHz, Chloroform-d) dc 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):
C24H32BrN4OsS; (567.1094) [M+H]*= 567.1102.

Data for 40 (C3:H47BrN4O3S): yield: 51%; white powder; mp: 214.2-216.0 °C;
'H NMR (500 MHz, Chloroform-d) dun 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); 3C NMR (126 MHz, Chloroform-d) dc 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): C31H4sBrN4O3S (635.2625) [M+H]*= 635.2631.

Data for 4p (C31H41BrN4OsS): yield: 49%; white powder; mp: 156.8-158.9 °C;
IH NMR (500 MHz, Chloroform-d) 64 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); 3C NMR (126 MHz, Chloroform-d) dc 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 5¢ (C2sH37CIN4O4S): yield: 63%; white powder; mp: 160.7-162.5 °C;
'H NMR (500 MHz, Chloroform-d) 61 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); *C NMR (126 MHz,



Chloroform-d) oc 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): C2sH3sCIN4O4S (525.2297) [M+H]*=525.2291.

Data for 5d (C2H39CIN4O4S): vyield: 95%; light brown powder; mp:
164.4-166.9 °C; 'H NMR (500 MHz, Chloroform-d) én 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 =115 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); 3C
NMR (126 MHz, Chloroform-d) oc 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): C2sHsCINsOsS (539.2453)
[M+H]*=539.2444.

Data for 5e (C2sH34CIN3OsS»): yield: 99%; white powder; mp: 153.4-155.3 °C;
'H NMR (500 MHz, Chloroform-d) 6n 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, OH), 1.32 — 1.23 (m, 1H), 1.22 — 1.10 (m,
1H); 3C NMR (126 MHz, Chloroform-d) éc 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): C25H35CIN305S;
(556.1701) [M+H]*=556.1694.

Data for 5f (C22H31CIN4O4Sy): yield: 39%; white powder; mp: 178.8-180.6 °C;
IH NMR (500 MHz, Chloroform-d) 6 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); 3C NMR (126 MHz, Deuterium Oxide) 5c 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):
C24H32CIN4O4S> (539.1548) [M+H]"=539.1541.

Data for 59 (C31H47CIN4O4S): yield: 75%; white powder; mp: 217.6-219.0 °C;
14 NMR (500 MHz, Chloroform-d) o1 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); 3C NMR (126 MHz, Chloroform-d) Jc 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): Ca1H4sCIN4O4S (607.3079) [M+H]*=607.3070.

Data for 5h (C31H41CIN4O4S): yield: 98%; white powder; mp: 183.3~185.9 °C;
'H NMR (500 MHz, Chloroform-d) oy 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); 3C NMR (126 MHz, Chloroform-d) éc 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): C31H42CIN4O4S (601.2610) [M+H]*=601.2597.

Data for 5i (C25H3sBrNsO4S): yield: 78%; white powder; mp: 191.0-192.9 °C; *H
NMR (500 MHz, Chloroform-d) 6x 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); *C NMR (126 MHz,
Chloroform-d) oc 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): C2sH37BrN304S (554.1683) [M+H]*=554.1679.

Data for 5j (C2sH3sBrNsOsS): yield: 96%; white powder; mp: 181.4-183.6 °C; *H
NMR (500 MHz, Chloroform-d) 51 7.69 (d, J = 8.8 Hz, 2H), 7.66 (d, J = 8.8 Hz, 2H),
479 — 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); 3C NMR
(126 MHz, Chloroform-d) oc 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): CosHaBrNsOsS (570.1632)
[M+H]"=570.1625.

Data for 5k (C2sHs7BrN4O4S): yield: 69%; white powder; mp: 164.2-165.9 °C;
IH NMR (500 MHz, Chloroform-d) 64 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); 3C NMR (126 MHz,
Chloroform-d) dc 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): C25H3sBrN4O4S (569.1792) [M+H]*=569.1780.

Data for 51 (C26H3sBrN4O4S): yield: 83%; white powder; mp: 160.8-162.7 °C; H
NMR (500 MHz, Chloroform-d) on 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); 3C NMR (126



MHz, Chloroform-d) Jc 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): CasHa0BrN4O4S (583.1948) [M+H]*=583.1941.

Data for 5m (C2sH34BrN3OsSy): yield: 78%; white powder; mp: 149.4-151.6 °C;
IH NMR (500 MHz, Chloroform-d) 6 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); 3C NMR (126 MHz, Deuterium
Oxide) oc 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): CsH3sBrNsOsS; (600.1196)
[M+H]*=600.1191.

Data for 5n (C24H31BrN4O4Sy): yield: 49%; white powder; mp: 185.8-188.3 °C;
IH NMR (500 MHz, Chloroform-d) 61 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); 3C NMR (126 MHz, Deuterium Oxide) éc
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): C24H32BrN404S> (583.1043) [M+H]"=583.1036.

Data for 50 (C3:H47BrN4O4S): yield: 79%; white powder; mp: 218.4-219.8 °C;
IH NMR (500 MHz, Chloroform-d) 6n 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); 3C NMR (126



MHz, Chloroform-d) dc 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, 1551. HRMS (ESI): CaiHBrNsOsS (651.2574)
[M+H]"=651.2562.

Data for 5p (Cs1Hs1BrN4O4S): yield: 89%; white powder; mp: 185.3-187.1 °C;
IH NMR (500 MHz, Chloroform-d) 61 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); *3C NMR (126 MHz, Chloroform-d) Jc 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):
C31H12BrN4O4S (645.2105) [M+H]*=645.2093.

Data for 6¢ (C26H3sCINsO3S): yield: 96%; white powder; mp: 133.9-136.1 °C; *H
NMR (500 MHz, Chloroform-d) o 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); 3C NMR (126
MHz, Chloroform-d) ¢ 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,
2450, 24.10, 23.85, 22.80. HRMS (ESI): CasH3CINsOsS (534.2300)
[M+H]*=534.2294.

Data for 6d (C27H3sCINsO3S): yield: 48%; white powder; mp: 133.1-134.7 °C;
IH NMR (500 MHz, Chloroform-d) 61 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); 3C NMR (126 MHz, Chloroform-d) Jc 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): C27H39CIN5sO3S (548.2457) [M+H]*=548.2448.

Data for 6e (C26H33CIN4O4S,): yield: 78%; white powder; mp: 122.5-124.8 °C;
'H NMR (500 MHz, Chloroform-d) dn 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); 3C NMR (126 MHz, Chloroform-d)
oc 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): C26H3sCIN4O4S; (565.1705) [M+H]*=565.1697.

Data for 6f (C2sHz0CINsO3Sy): yield: 98%; white powder; mp: 155.2-157.3 °C;
'H NMR (500 MHz, Chloroform-d) n 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); 3C NMR (126 MHz, Chloroform-d) éc 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): C2sHz1CINsOsS; (546.1406) [M-H]'=546.1407.

Data for 69 (C32H4sCINsOsS): yield: 98%; white powder; mp: 206.7-208.4 °C;
'H NMR (500 MHz, Chloroform-d) 64 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); 3C NMR (126 MHz,
Chloroform-d) oc 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): Ca2HasCINsO3S (614.2937) [M-H]=614.2938.

Data for 6h (Ca2H40CINsO3S): yield: 55%; white powder; mp: 159.1-161.9 °C;
IH NMR (500 MHz, Chloroform-d) 51 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); *C NMR (126 MHz, Chloroform-d)
oc 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): CsH3sCINsOsS (608.2468)
[M-H]'=608.24609.

Data for 6i (CosH3sBrN4OsS): vyield: 58%; light brown powder; mp:
162.1-164.6 °C; *H NMR (500 MHz, Chloroform-d) én 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; 3C NMR (126
MHz, Chloroform-d) ¢ 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,
2441, 2412, 23.90, 22.77. HRMS (ESI): CosHasBrNsOsS (563.1686)
[M+H]*=563.1677.

Data for 6j (C26H3sBrN4Q4S): yield: 74%; white powder; mp: 158.4-160.5 °C; *H
NMR (500 MHz, Chloroform-d) 6x 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); *C NMR (126 MHz, Chloroform-d) dc 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, 4191, 32.19, 26.52, 25.17, 24.51, 24.11, 23.87, 22.92. HRMS (ESI):
C26H36BrN404S (579.1635) [M+H]*=579.1626.

Data for 6k (C2sH3sBrNsO3S): yield: 39%; white powder; mp: 155.1-156.9 °C;
'H NMR (500 MHz, Chloroform-d) 6n 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); *C NMR (126 MHz, Chloroform-d) éc 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): C26H3sBrNsO3S (576.1649) [M-H]'=576.1651.

Data for 61 (C27H3sBrNsOsS): yield: 46%; white powder; mp: 134.1-136.7 °C; H
NMR (500 MHz, Chloroform-d) 6x 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) éc 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): C27H39BrNsO3S
(592.1951) [M+H]*=592.1942.

Data for 6m (C2sH33BrN4O.4S»): yield: 74%; white powder; mp: 130.3-132.7 °C;
IH NMR (500 MHz, Chloroform-d) 64 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); *C NMR (126 MHz, Chloroform-d)
oc 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): CasH34BrNs04S; (609.1199) [M+H]*=609.1190.

Data for 6n (C2sH30BrNsO3Sy): yield: 73%; white powder; mp: 161.3-163.9 °C;
H NMR (500 MHz, Chloroform-d) dn 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) éc 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):
C2sHz1BrNs03S; (592.1046) [M+H]*=592.1040.

Data for 60 (C32H4sBrNsO3S): yield: 73%; white powder; mp: 214.7-215.9 °C;
IH NMR (500 MHz, Chloroform-d) 6 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); *C NMR (126 MHz,
Chloroform-d) 6c 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): C32Ha7BrNs03S (658.2432) [M-H]'=658.2438.

Data for 6p (Cs2Hs0BrNsOsS): vyield: 98%; light yellow powder; mp:
164.4-66.2 °C; 'H NMR (500 MHz, Chloroform-d) 6n 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); 3C NMR (126 MHz,
Chloroform-d) oc 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): Cs2H1BrNsOsS

(654.2108) [M+H]*=654.2100.
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90 180 170 160 150 140 130



555.1816 NL:

1004 8.17E6
o0] 4L_20221104164210#3
E 9 RT:021 AV:1T:
E 553.1845 FTMS + ¢ APCI corona
80 SIM ms
El [540.0000-570.0000]
703
607
507
409
307
E 551.2453 554.1869 556.1846
207
El 551.5032
105 552.2484 553.8311 555.8271 557,166
OEH§‘,5,Q.,5922 ‘ | |ss1e278 \ | 552.6076 ‘553.5098 ‘ | 5545864 555.2989 556.5661 | 5575202 5583939 5591639 5595442
553.1843 NL:
1005 555.1822 3.58E5
903 C25 Ha7 BiN4 O3 S +H:
] C25H3gBriN4 O3Sy
] a Chrg 1
80 pa Chrg
703
607
504
409
307 554.1876 556.1856
207
104 557.1780
E 558.1814 559.1847
L A s e B B B I ma o R A o o e I L E o o B B B LI B B e o B I A B e ARSanmas
551 552 553 554 555 556 557 558 559
miz
20210421_MA_4m_H.10.fid —
MONNgTOCNNWDOONOOOO DO —-—O@Q@M--O©OW g —WNgONDOITON—CO®@ROCNREO©OLWS — Qo@D LW Moo
FREER SO0 UDnER IS IITOE@EMMOO@OaOONNNS HO00 QM@ SRS S S <&@ 0o @@ Eaeac
e e B R S A A A A i B o K T bbb
T = — — =
[ /
f

i
Fol
[

j J | | P
/] o gl A s

M (m) U m

223 131

B{(d) F(m) J(d) N (m) S(m)
763 360 258 | 200 139
A(d) Em [Ho] ol om][Rm
773 367 | |3.18| |264|2j31| 192 || 1.46

9
G (m) K(m)| (P (m)] T (m)
3.50 248 182 | | 1.36
C(m)
1.60

58

'M’WM L

E}
|

A / N
i P T T iy T i e
I~ N o = = OO I~ W) M) Do ™
o — N~~~ O ON~ OO — o
oo ——< T IO NOO T T N —

8.0 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0
1 (ppm)

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



20210522_MA_4m_C.10fid —

=
“

—

138.79
-131.98
—129.20

~127.12

L l , l “J, "

180

170

110

' T
100 90 80 70 60 50 40 30 20
1 (ppm)

Figure S47.3C NMR spectrum (Chloroform-d, 126 MHz) of 4l.

T T T T T
160 150 140 130 120

MA_4m #2943 RT: 8.64 AV: 1 NL: 1.56E7
T: FTMS + p ESI Full ms [200.0000-2000.0000]

100
957
90
85|
80
757

70
65

607
55

= = N N w w B » u
(&) o (&) o a o a (=] a o
vl e e b b B b e b |

o

567.2003

569.1982

568.2034 570.2010

569.3141

m/z

Figure S48. HRMS spectrum of 4l.

|
574



20210522_MA_40_H.10fid —
DWW O®MOWWMODMFRFEO0 O ONODODMNNN—O O
e e e 3 o o o e o o

— e IJ o
[ /
]
[ : / / J |
J) y / A s S s A
Q(m) D1(s)
3.26 1.79
B (dd) N (m) Y (m)| [G1(m)
7.65 3.55 263 202 1.44
A(m) F (dd) I {m) M(d)||P(m)| |S(m) K (m) | A1 (d) |H1 (m)
774 6.13 458 378 3.36 287 226 | 184 1.36
0(s) W (s) c1(s)| |11 (m)
354 2.56 1.81 1.28
R (m) F1(m)
320 1.66
1] I b — M i JJ\J ’M\_,_ L
B — — o . E T B el 1 )- [ — ""V = m{iu 1
M w P~ OIWN~— OWw NWCD qomommm
~© ~ [ L~ OHDH OO ~aoFo cnmm\—
— =] o O+~0000 O+rv ~CNoOwoOCO o —
35 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 35 3.0 25 2.0 15 1.0 05 0.0
1 (ppm)
Figure S49. *H NMR spectrum (Chloroform-d, 500 MHz) of 4m.
20210530_MA_4o0_C10fid—
Q & LE3ETA DOOTEO T TOOOD - - O
o o @ — O O - MmN —@ M OM-@ om0
o © S5533% NPT woonreoRean
! i e IR TR AR
1
210 200 190 180 170 160 150 140 130 120 1f110( 1(30 90 80 70 60 50 40 30 20 10 0
ppm

Figure S50. 3C NMR spectrum (Chloroform-d, 126 MHz) of 4m.



586.1218 NL:
584.1240 9.43E7

E| 34#14 RT:0.15 AV:1T:
904 FTMS + ¢ APCl corona

3 Fullms

80 [60.0000-900.0000]

304 587.1247

104 588.1160
579.5338 5821083 5891201
L 1 L

584.1247 NL:
100 586.1226 3.41E5
905 C25H34BrN3 04 S, +H:
Bl CasH3sBriN3 04 S2
E| pa Chrg 1

574.1982 577.1313 591.1219 596.0875 598.0823 602.1345 604.1321 607.5648

305 587.1260

588.1184
5891218 5911176 503.1243 595.1235
P

O L A A e A s BB e S B e B T e R LA S A A T T I S o S T o S SN PRI SN a
574 576 578 580 582 584 586 588 590 592 594 506 598 600 602 604 606 608
miz

Figure S51. HRMS spectrum of 4m.

20210421_MA_4p_H 10 fid —

NN~ O OO OO DO ONN—MNO®O MO N~ OO OONNEON "0 TO OSSO OO0 O®m O
P e e e
-
| I
i { .‘I '\l
| | o
[ | [ f I
! 1 i) ‘J A
Vi(s)
139
S(m)
1.82
C(m) Jad)|  [mmm|[rm
759 3.51 256 || 187
A(s) [B(m)| [E @ Lad)  [Lem|P@m]um]
12.42 771 | |7.01 3.59 262|202 141
D (d) K1) Q (m) [ X (m)
753 321 194 | 130
T (m)
‘ 1.49
.
W (m)
136

[ J.:\_ — — - :M,_i“ili, :E!bmu:;fi

el e -
2 oow o @D WL O 00w —
Do o @ 6O © F= =10 @ ®© 5 M~ © O30
= ——o o oo T O0OO0OMOTMNO N

13.0 125 12.0 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

Figure S52.*H NMR spectrum (Chloroform-d, 500 MHz) of 4n.
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Figure S66. HRMS spectrum of 2d.
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Figure S71. 3C NMR spectrum (Dimethyl sulfoxide-ds, 126 MHz) of 3d.
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Figure S74.C NMR spectrum (Chloroform-d, 126 MHz) of 5a.
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Figure S76.H NMR spectrum (Chloroform-d, 500 MHz) of 5b.
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526.2131 NL:

5.73E7

2#20 RT:0.20 AV:1T.
FTMS + ¢ APCI corona
Fullms
[60.0000-900.0000]

528.2094

529.2130

513.2181
519.1370 522.2626 524.1973 5302156 5322111 540.2280 542.2079

526.2137

NL:

5.35E5

C25 Hss CIN3 Os S +H:
C25H37 Cl1N3 Os Sy
paChrg 1

528.2107

529.2141

530.2065 5372133 534.2175
R B B e e e e
528 530 532 534 536 538
miz

Figure S78. HRMS spectrum of 5b.

L e e e B T T T T T T 1
514 516 518 520 522 524 526 540 542 544 546 548 550



20210610 MA _5c_H.13fid —
M-~ O O OO0 00O®M — —~ 00O~ T-0OW0DTO - OM-OQUOIT TOOMNNONME OO SO0 OO WM ST ST OO0 0D ©OS M00
OSSO OOONNDWDTTITTNNDOOOOKOOWODO D~ ~— ~ v v v Lo T arll el e S el (e R Te R o I T Py R T I o R T R T I |
-— e~ — —— e
| |
|
, 1] [
[ o [ ]
| [ I'I | |
| J [ / [ T [
| | 7 ;’ 171707
H (m)
321
B (m) D (m) F (m) K(s)||Q (m)| |T(m)
7.50 435 344 256|214 | 157
A(m) C(m) E(m) J(m)| 0 (aa)[R m) vV (m)
776 472 359 284 | 240 | 1.96 1.25
P(m) |S(m)
226 | 176
1
' 1
| | !
,AAJI| | “ FJI
[ il \ |
‘ y
A ‘
- ’*l_#l : % Lo 'LE_);"J".‘”'\"F‘P‘J-'“'I - ——
u — o s un w [5)) O M™N WO oD W) w
() «©) ~— A ) D w )0 v~ [N RTe] [va)
o™~ o™~ — - )N 5 DO~ N O o
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

Figure S79. *H NMR spectrum (Chloroform-d, 500 MHz) of 5c.
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Figure S80. *3C NMR spectrum (Chloroform-d, 126 MHz) of 5c.
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Figure S81. HRMS spectrum of 5c.
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Figure S82.'H NMR spectrum (Chloroform-d, 500 MHz) of 5d.
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Figure S108. HRMS spectrum of 5l.
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Figure S111. HRMS spectrum of 5m.
20210630_MA_5p_H.10.fid —
OO —ONOWRODDOF-O@D - T N0 -0 O~ NN N0 — @O0 OO~ OG0 -0 w0 o -
WO OO OTTIHIOIOD O OO OOOUDLLWDWULYSTST N —~OOOVDWLDWLYTTTOOOHTO~ OCOOOWVLWWTEOOEONEO DO
Puipacpea N ok e o Sk kS S S i i B ST N T B kS S
- e ] - — e
[
/o [
| [
[ | | ‘ I I‘ |r
/ I || ‘
( ‘,. ‘, f / [ R
/ J { Jl / ! i J ;o
K(m)
204
P (m) U (dd) B1(s)
313 2.44 1.78
E (d) Fis) H (s) I{m)||O (m) T(m) At(m)| [J(m)
6.96 499 430 367|321 2.55 1.90 1.35
Dim V(s) G(m)
3.52 .35 1.62
i
|
i | ! |
) |‘ | LL”“\ W__'_/ ﬁ\}u{f“ ” H‘ |"|\ Iﬂ‘ i il\ iU'I
| ol \ Ny
AN/ S S P, S BV A TV SN
o w0 (=] I~ w o o w O N
© O [} [w] (=] — ™ O~ OO0~ ™N~—~—00O ™
T T T T T T T T T 7 T T r T T T 7 T
35 8.0 75 70 6.5 8.0 55 50 4.5 4.0 35 30 2.5 20 15 1.0 05 00
f1 (ppm)

Figure S112.

IH NMR spectrum (Chloroform-d, 500 MHz) of 5n.



20220004 MA_5p_C.10 fid—
o o oo <
= P T - mmo w6 W @@vo @ON®
— - — W0 WO W w uw t!’ MO MO N~ —
NS e | | Rl R e
]
|
|
]
|
- T r T T T T T T T T T T T T T 1 " T
180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
Figure S113. *°C NMR spectrum (Deuterium Oxide, 126 MHz) of 5n.
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Figure S114. HRMS spectrum of 5n.



20210705_MA_5qg_H.10.fid —

DCDI.DVfDr—(DDN(DIDN‘*DF(D(DID{I‘MNF—DGB?M‘—‘—(Dmﬂ‘ml’\lD:I*—N-*Dmmr—lﬂlﬂﬁ‘valeﬂVmNNﬁDmﬂ‘m‘—
FFFFF DWW ITIT T T T TN 0000 OODDNDDDODDDDD TS T T T —
I A A B A A AN AN RN RN bbb R ks
s
II
| I')
[ | |‘
I
vrr o Al dradadd o
U (s) C1(m)
227 1.56
om)| [sm)| |zm
205 | | 243 1.81
H (m) (m)| [M(d)| |Q(m)| |X(m)| |D1(m)
464 363 | |3.14 2.51 197 | | 141
A(m) G (m) J (dd) L(m)| [Pm)|V(m)||A1m) |F1()
767 482 3.89 3.21 261|219 || 1.74 1.13
1) R(m)| Y (m)
7 2.46 1.89
T(m)| |B1(m)
232 169
(m)
212
|
1
1 ﬁ|
1
J I\ | |ﬂ %‘m
| | ! | \.Ul'.
—-|'L“‘“ - W} w;‘#‘#“»w'ii?_jﬂw —
o om [ro I DOO®D—F~- 000k~
() [s)Nve) w (Dq' F-O}CDDDI.DCJ(DCDF—U)(DO!CJ F—
[sp] oo o o o O MO0 O~ O~ 00O~ M~ O0
35 8.0 75 70 65 60 55 5.0 45 40 35 30 25 2.0 15 10 0.5 0.0
f1 (ppm)
Fi S115.'H NMR t Chlorof d, 500 MHz) of 5
igure . Spectrum orororm-d, Z) OT o0.
20210706_MA_5q_C.10fid —
[ar] — Ll = =]
(=} o~ o DO O N— O MO FTO T DO T 000N SE DN -—
- o oo OO oOEO-THNNOMOONN—NOERONNS— GO N =0
Lt o MmN N DO N0 MO O —— OWME Wk OO0WwW s O -0
1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

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



NL:

653.2538
100 651.2562 1.49E6
Bl 15%14 RT:0.16 AV:1
904 T:FTMS +c APCI
q corona Full ms
809 (60.0000-800.0000]
703
601
509
E| 654.2573
403 652.2505
30
209
109 655.2587 663.4528
oL 647""575 ‘ 656.2548 | |se54608 6735020
100 512574 653 9550 Noses
%0 C31Ha7 BiNG 04 S +H:
C31HagBriNaO4 S1
a Chrg 1
50 pa Chrg
70
60
50
40
652.2608 | 654.2587
30
20
10 655.2621
o L 657.2579 659.2621 661.2688
T T T T T T T T T T T T T T T T
644 646 648 650 652 654 656 658 660 662 664 666 668 670 672 674 676

miz

Figure S117. HRMS spectrum of 5o0.
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Figure S121.*H NMR spectrum (Chloroform-d, 500 MHz) of 6a.
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Figure S123. HRMS spectrum of 6a.
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Figure S125. 13C NMR spectrum (Chloroform-d, 126 MHz) of 6b.
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Figure S126. HRMS spectrum of 6b.
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Figure S129. HRMS spectrum of 6c.
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Figure S133. *H NMR spectrum (Chloroform-d, 500 MHz) of 6e.
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Figure S134. 3C NMR spectrum (Chloroform-d, 126 MHz) of 6e.
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Figure S135. HRMS spectrum of 6e.
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Figure S136.*H NMR spectrum (Chloroform-d, 500 MHz) of 6f.
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Figure S138. HRMS spectrum of 6f.
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Figure S139. *H NMR spectrum (Chloroform-d, 500 MHz) of 6g.

20210624_MA_6h_C.12 fid

o o o o ®© © © O NOWOONTINCOOONT - 0QO0 0
~ M M N NN ~ vmr\‘—ommmmvmwowr\wmvvmmmm'\
-~ - - - - - -~ QO OULULOTEITTLTTTTONNNNNNNNN O
| N | L S ) e e
" ey "
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

Figure S140. *3C NMR spectrum (Chloroform-d, 126 MHz) of 6g.
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Figure S141. HRMS spectrum of 6g.
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Figure S142.*H NMR spectrum (Chloroform-d, 500 MHz) of 6h.
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NL:

1.37E6

24#17 RT:0.18 AV: 1
T.FTMS -c APCI
corona Full ms
[60.0000-900.0000]

NL:

4.95E5

C32 Hao CINs O3 S +H:
C32H39 Cl1Ns O3Sy
pa Chrg -1

608.2469
609.2521
6102448
6112481
614.2326
6052671 062738 612.2545 613-2f55 ‘ 6222253 6232338
1 1
608.2468
8092508 6102438
6112472
612.2505 6132430 614.2463
L e o S S UBLELER N S S e s o
604 605 606 607 608 609 610 611 612 613 614 618 619 621 622 623

m/z

Figure S144. HRMS spectrum of 6h.
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Figure S145. *H NMR spectrum (Chloroform-d, 500 MHz) of 6i.
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Figure S146. 3C NMR spectrum (Chloroform-d, 126 MHz) of 6i.
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Figure S147. HRMS spectrum of 6i.
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Figure S149. *3C NMR spectrum (Chloroform-d, 126 MHz) of 6j.
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Figure S150. HRMS spectrum of 6j.
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Figure S151. *H NMR spectrum (Chloroform-d, 500 MHz) of 6Kk.
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Figure S154. 'H NMR spectrum (Chloroform-d, 500 MHz) of 6.
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Figure S155. 3C NMR spectrum (Chloroform-d, 126 MHz) of 6l.
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Figure S156. HRMS spectrum of 6l.
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Figure S157. *H NMR spectrum (Chloroform-d, 500 MHz) of 6m.
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Figure S160. *H NMR spectrum (Chloroform-d, 500 MHz) of 6n.
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Figure S161. 3C NMR spectrum (Chloroform-d, 126 MHz) of 6n.
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Figure S162. HRMS spectrum of 6n.
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Figure S163. *H NMR spectrum (Chloroform-d, 500 MHz) of 60.
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Figure S164. 3C NMR spectrum (Chloroform-d, 126 MHz) of 60.
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Figure S165. HRMS spectrum of 60.
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Figure S166. *H NMR spectrum (Chloroform-d, 500 MHz) of 6p.
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Figure S167.3C NMR spectrum (Chloroform-d, 126 MHz) of 6p.
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Figure S168. HRMS spectrum of 6p.



