Supplementary Material
Virtual screening guided design, synthesis, and bioactivity study of

BISAs on inhibition of c-Met and its downstream signalling pathways

Table S1. Structure and docking results of 300 BISAs compounds and Ebselen.
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Table S2. Binding free energy calculation and decomposition using the MMGBSA script in

AMBER 16.

C;Ti;‘::d Binding free energy C;Ti‘;‘::d Binding free energy
65 -50.1675+1.0149 75 -58.2660+0.8334
76 -41.1891+0.7926 77 -50.5297+0.8414
78 -44.1653+0.6886 85 -40.1798+1.0718
86 -59.1457+1.2310 87 -40.4153+1.0148
88 -50.9957+0.9054 89 -46.5625+1.6331
90 -47.8221+0.7948 94 -32.1107+0.9866
98 -28.3848+1.1840 99 -45.4442+1.0132
104 -46.5621+1.1826 116 -36.8738+0.7043
151 -42.5155+1.0010 188 -38.5763+0.8896
190 -39.2805+2.0498 191 -64.1102+1.1160
192 -61.4149+0.9947 193 -50.8160+1.2643
194 -60.2086+1.0741 198 -52.3320+0.7155
199 -59.8037+1.1250 225 -41.9554+0.7624
240 -44.8807+0.8251 241 -51.9235+0.9427
256 -55.3331+0.9213 257 -52.2890+0.8211
258 -60.3422+0.7868 259 -53.2528+0.8264
270 -52.8233+0.8234 271 -57.4254+0.9254
278 -44.0144+0.9275 279 -43.1069+0.6712
288 -46.7632+0.7423 289 -51.7130+0.6518

292 -44.9514+0.8639 293 -45.4408+0.8461




~

F NH \N'H\Br 0
) " 6 R
| Il iii \CE«N ::: N/ B
B —— B —— - = , r
. Se 96
iv
NO,

NO2 NO: 6a:R=H
a.nR=

5 6b:R=0OMe

Scheme S1. Synthesis of compounds 6a~6b. Reagents and conditions: (i) Methylamine
hydrochloride, K»COs;, DMSO, 85°C, overnight, 98%; (ii) Br(CH»)sBr, NaH, THF, 0°C ~ rt, 3h,

70%; (iii) Fe/HCI, Methanol, 80°C, 3h; (iV) 1a~b, EtzN, THF, rt, 5h, 35%-37% (2 steps)
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Scheme S2. Synthesis of compounds 9a~9b. Reagents and conditions: (i) (Boc),O, DCM, rt, 1h,

33%; (ii) DCM, rt, 30min, 60%-70%.
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Fig S1. The binding mode of known c-Met inhibitor co-crystallyzed with the c-Met structure

(3U6]) in two-dimensional panel. The purple arrow indicates the hydrogen bond.
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Fig S2. Evolution of the root-mean-square deviations (RMSD) of the c-Met protein bound with
7a, 8a and 12¢ in 50 ns MD simulations. A) RMSD of the c-Met protein bound with 7a. B) RMSD

of the c-Met protein bound with 8a. C) RMSD of the c-Met protein bound with 12c¢.

Analytical and spectral data for new compounds
2-(2-bromoethyl) benzo[d][1,2]selenazol-3(2H)-one (2a)

Yellow solid (340mg, yield 56%), mp 195-197 °C; 'H NMR (500 MHz, CDCls)  8.07 (d, J =
7.8 Hz, 1H), 7.66 (d, J="7.4 Hz, 1H), 7.64 — 7.60 (m, 1H), 7.47 — 7.42 (m, 1H), 4.24 (t, /= 6.3 Hz,
2H), 3.66 (t,J= 6.3 Hz, 2H); 3C NMR (126 MHz, CDCl3) § 167.43, 138.30, 132.36, 128.91, 126.41,

126.35, 123.96, 46.60, 30.45; MS (ESI) m/z ESI* 305.03 [M+H]".



2-(6-bromohexyl) benzo[d][1,2]selenazol-3(2H)-one (2b)

Yellow solid (360mg, yield 50%), mp 107-109 °C; '"H NMR (500 MHz, CDCls)  8.03 (d, J =
7.9 Hz, 1H), 7.64 (d, J= 7.9 Hz, 1H), 7.60 — 7.55 (m, 1H), 7.41 (t, /= 7.4 Hz, 1H), 3.85 (t,J=7.1
Hz, 2H), 3.39 (t, J = 6.8 Hz, 2H), 1.88 — 1.81 (m, 2H), 1.77 — 1.69 (m, 2H), 1.49 (m, J=14.3, 7.0
Hz, 2H), 1.45—1.38 (m, 2H); '*C NMR (126 MHz, CDCl3) 8 167.17, 137.62, 131.90, 128.79, 127.50,
126.20, 123.99, 44.60, 33.75, 32.54, 30.32, 27.76, 25.72; MS (ESI) m/z EST* 362.14 [M+H]".
2-(2-bromoethyl)-5-methoxybenzo[d][ 1,2]selenazol-3(2H)-one (2¢)

Yellow solid (422mg, yield 63%), mp 230-232 °C; 'H NMR (500 MHz, CDCl3) 4 7.54 (d, J =
2.7 Hz, 1H), 7.50 (d, J = 8.7 Hz, 1H), 7.25 (dd, J= 8.7, 2.7 Hz, 1H), 4.22 (t, J = 6.4 Hz, 2H), 3.88
(s, 3H), 3.64 (t, J = 6.4 Hz, 2H); '3C NMR (126 MHz, CDCls) & 167.30, 159.00, 129.11, 127.42,
124.67, 122.35, 110.64, 55.75, 46.76, 30.36; MS (ESI) m/z ESI* 336.06 [M+H]".
2-(6-bromohexyl)-5-methoxybenzo[d][1,2]selenazol-3(2H)-one (2d)

Yellow solid (546mg, yield 70%), mp 110-112 °C; 'H NMR (500 MHz, CDCl3) 4 7.52 (d, J =
2.6 Hz, 1H), 7.49 (d, J= 8.7 Hz, 1H), 7.21 (dd, /= 8.7, 2.7 Hz, 1H), 3.87 (s, 3H), 3.85 (t, J=7.1
Hz, 2H), 3.39 (t, J= 6.8 Hz, 2H), 1.88 — 1.81 (m, 2H), 1.74 (dd, J = 13.9, 6.5 Hz, 2H), 1.52— 1.46
(m, 2H), 1.44 —1.38 (m, 2H); *C NMR (126 MHz, CDCl3) § 167.04, 158.90, 128.51, 128.40, 124.67,
121.85,110.60, 55.71,44.79, 33.74,32.55,30.31, 27.76, 25.70; MS (ESI) m/z ESI* 392.17 [M+H]".
2-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl)ethyl carbamimidothioate hydrobromide (3a)

Yellow solid (179mg, yield 47%), mp 210-212 °C; 'H NMR (500 MHz, DMSO-ds) 3 9.11 (s,
4H), 8.33 — 8.24 (m, 1H), 7.81 (d, J=7.6 Hz, 1H), 7.60 (t,J=7.4 Hz, 1H), 7.42 (t, J=7.3 Hz, 1H),
3.99 (t,J= 6.4 Hz, 2H), 3.45 (t, J = 6.5 Hz, 2H); *C NMR (126 MHz, DMSO-d¢) 4 169.94, 167.48,
140.59, 131.90, 128.18, 127.58, 127.05, 126.18, 42.27, 30.52; MS (ESI) m/z EST* 302.25 [M+H]".
6-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl)hexyl carbamimidothioate hydrobromide (3b)

Yellow solid (227mg, yield 52%), mp 196-198 °C; "H NMR (500 MHz, DMSO-ds) & 9.03 (d,
J=15.6 Hz, 4H), 8.16 (d, /= 8.0 Hz, 1H), 7.78 (dd, /= 7.8, 0.6 Hz, 1H), 7.60 — 7.55 (m, 1H), 7.42
—7.37 (m, 1H), 3.70 (t, J= 7.0 Hz, 2H), 3.12 (t, J = 7.3 Hz, 2H), 1.60 (m, J = 15.2, 7.4 Hz, 4H),
1.43 -1.39 (m, 2H), 1.38 — 1.31 (m, 2H); 3*C NMR (126 MHz, DMSO-ds) 5 170.38, 166.65, 139.69,
131.64, 128.73, 127.62, 126.62, 126.12, 43.42, 30.48, 30.22, 28.69, 27.88, 25.93; MS (ES]) m/z
ESI* 358.35 [M+H]".

2-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)ethyl carbamimidothioate hydrobromide (3c)



Yellow solid (164mg, yield 40%), mp 175-177 °C; '"H NMR (500 MHz, DMSO-ds) 8 9.14 (d,
J=98.1 Hz, 4H), 8.24 (d, ] = 8.8 Hz, 1H), 7.28 (d, J = 2.7 Hz, 1H), 7.21 (dd, J = 8.8, 2.7 Hz, 1H),
3.95 (t, ] = 6.7 Hz, 2H), 3.80 (s, 3H), 3.43 (t, J = 6.7 Hz, 2H). '3C NMR (126 MHz, DMSO-d¢) &
170.12, 167.16, 158.59, 131.36, 129.21, 128.32, 120.70, 109.87, 55.89, 42.41, 30.52; MS (ESI) m/z
ESI* 332.27 [M+H]".
6-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)hexyl carbamimidothioate hydrobromide (3d)

Yellow solid (280myg, yield 60%), mp 178-180 °C; 'H NMR (500 MHz, DMSO-ds) 4 9.09 (s,
4H), 8.12 (d, J =8.8 Hz, 1H), 7.27 (d, J = 2.7 Hz, 1H), 7.20 (dd, J = 8.8, 2.7 Hz, 1H), 3.81 (s, 3H),
3.67 (t, ] = 7.0 Hz, 2H), 3.12 (t, J = 7.3 Hz, 2H), 1.64 — 1.55 (m, 4H), 1.42 — 1.36 (m, H), 1.35 —
1.27 (m, 2H). 3C NMR (126 MHz, DMSO-de) 8 170.17, 166.32, 158.56, 130.48, 129.81, 127.79,
120.44,109.97, 55.86, 43.55, 30.46, 30.25, 28.71, 27.90, 25.93; MS (ESI) m/z ESI* 388.35 [M+H]".
1,1,3,3-tetramethyl-2-(6-(3-oxobenzo[d][ 1,2 |selenazol-2(3H)-yl)hexyl)isothiouronium
hydrobromide (4)

Yellow solid (270mg, yield 55%), mp 171-173 °C; "H NMR (500 MHz, DMSO-ds) & 8.47 (d,
J=8.0Hz, 1H), 7.74 (d, J= 7.6 Hz, 1H), 7.52 (t,J = 7.6 Hz, 1H), 7.36 (t, /= 7.4 Hz, 1H), 3.67 (4,
J=6.9 Hz, 2H), 3.21 (s, 12H), 3.00 (t, /= 7.2 Hz, 2H), 1.64 — 1.53 (m, 4H), 1.41 — 1.28 (m, 4H);
3C NMR (126 MHz, DMSO-d¢) 8 174.49, 166.52, 140.21, 131.07, 129.33, 127.45, 127.27, 125.85,
43.92,43.10, 34.20, 30.25, 29.57, 27.92, 25.96; MS (ESI) m/z ESI* 414.46 [M+H]".
N-(6-bromohexyl)-N-methyl-4-nitroaniline (5)

Yellow solid (440mg, yield 70%), mp 56-58 °C; 'H NMR (500 MHz, CDCls) 6 8.11 (d, J =
8.9 Hz, 2H), 6.58 (d, J = 8.9 Hz, 2H), 3.45 — 3.39 (m, 4H), 3.07 (s, 3H), 1.91 — 1.84 (m, 2H), 1.68
—1.61 (m, 2H), 1.54 — 1.47 (m, 2H), 1.38 (dd, /= 15.2, 7.9 Hz, 2H); *C NMR (126 MHz, CDCls)
d 153.34, 136.74, 126.27, 110.07, 52.51, 38.77, 33.62, 32.56, 27.91, 26.76, 26.15; MS (ESI) m/z
ESI* 316.21 [M+H]".
2-(4-((6-bromohexyl) (methyl) amino) phenyl) benzo[d][1,2]selenazol-3(2H)-one (6a)

Yellow solid (163mg, yield 35%), mp 108-110 °C; 'H NMR (500 MHz, CDCls)  8.10 (d, J =
7.7 Hz, 1H), 7.62 (dt, J=15.8, 7.8 Hz, 2H), 7.44 (t,J = 7.7 Hz, 1H), 7.38 (d, /= 8.9 Hz, 2H), 6.68
(d, J=8.7 Hz, 2H), 3.41 (t, /= 6.7 Hz, 2H), 3.33 (t,J = 7.4 Hz, 2H), 2.95 (s, 3H), 1.91 — 1.76 (m,
2H), 1.60 (dt, J=15.1, 7.6 Hz, 2H), 1.48 (dt, J=15.1, 7.5 Hz, 2H), 1.35 (dt, /= 15.1, 7.5 Hz, 2H);

3C NMR (126 MHz, CDCl3) & 165.97, 148.31, 138.07, 133.74, 132.08, 130.57, 129.23, 127.38,



126.28, 123.76, 112.04, 52.64, 38.56, 33.84, 32.70, 28.03, 26.76, 26.29; MS (ESI) m/z ESI* 467.23
[M+H]*.
2-(4~((6-bromohexyl) (methyl) amino) phenyl)-5-methoxybenzo[d][1,2]selenazol-3(2H)-one (6b)

Yellow solid (184mg, yield 37%), mp 143-145 °C;'H NMR (500 MHz, CDCls) § 7.60 (s, 1H),
7.51 (d, J= 8.5 Hz, 1H), 7.39 (d, J = 7.9 Hz, 2H), 7.26 (s, 1H), 6.69 (d, J = 8.1 Hz, 2H), 3.91 (s,
3H), 3.43 (t,J=6.6 Hz, 2H), 3.35 (t,J=7.2 Hz, 2H), 2.97 (s, 3H), 1.92 — 1.85 (m, 2H), 1.65 - 1.60
(m, 2H), 1.53 — 1.47 (m, 2H), 1.40 — 1.35 (m, 2H); '3C NMR (126 MHz, CDCls) § 165.85, 159.01,
148.35, 145.67, 128.88, 128.48, 127.31, 124.42,122.08, 112.02, 111.02, 55.77, 52.64, 38.54, 33.79,
32.71,28.04, 26.59, 26.31; MS (ESI) m/z EST* 497.31 [M+H]".
6-(methyl(4-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl)phenyl)Jamino)hexyl carbamimidothioate
hydrobromide (7a)

Yellow solid (143mg, yield 53%), mp 138-140 °C; '"H NMR (500 MHz, DMSO-ds)  9.08 (s,
4H), 8.24 (d, J=8.0 Hz, 1H), 7.83 (d, /= 7.7 Hz, 1H), 7.62 (t,J=7.6 Hz, 1H), 7.44 (t,J = 7.4 Hz,
1H), 7.32 (d, J=7.9 Hz, 2H), 6.71 (d, J = 8.1 Hz, 2H), 3.34 (t, /= 6.6 Hz, 2H), 3.14 (t, /= 7.1 Hz,
2H), 2.90 (s, 3H), 1.64 — 1.58 (m, 2H), 1.54 — 1.48 (m, 2H), 1.40 (m, 2H), 1.34 — 1.30 (m, 2H); *C
NMR (126 MHz, DMSO-de) 8 170.40, 165.20, 147.71, 139.88, 131.87, 130.10, 129.35, 128.37,
127.96, 126.76, 126.32, 112.34, 52.16, 38.59, 30.47, 28.83, 28.14, 26.29, 26.18; MS (ESI) m/z ESI*
451.48 [M+H]".
6-((4-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)phenyl)(methyl)amino)hexyl
carbamimidothioate hydrobromide (7b)

Yellow solid (128myg, yield 45%), mp 145-147 °C; '"H NMR (500 MHz, CD;OD) 8 7.80 (d, J
=8.8 Hz, 1H), 7.45 (d, J=8.9 Hz, 2H), 7.30 (d, /= 2.5 Hz, 1H), 6.93 (dd, /= 8.9, 2.6 Hz, 1H), 6.76
(d, J=8.9 Hz, 2H), 3.83 (s, 3H), 3.37 (t, 2H), 3.15 (t,J= 7.2 Hz, 2H), 2.94 (s, 3H), 1.75 - 1.70 (m,
2H), 1.65-1.59 (m, J= 7.0 Hz, 2H), 1.54 — 1.47 (m, 2H), 1.44 — 1.39 (m, 2H); '3C NMR (126 MHz,
CDs;0D) 5 171.64,167.37, 159.00, 147.19, 136.44, 133.31, 130.98, 128.44, 122.75, 117.10, 11291,
112.27,54.73, 52.32 37.47, 30.40, 29.33, 28.24, 26.10, 26.00; MS (ESI) m/z EST" 481.52 [M+H]".
1,1,3,3-tetramethyl-2-(6-(methyl(4-(3-oxobenzo[d][ 1,2 ]selenazol-2(3H)-
yl)phenyl)amino)hexyl)isothiouronium hydrobromide (8a)

Yellow solid (134mg, yield 45%), mp 125-127 °C; '"H NMR (500 MHz, DMSO-ds) 3 8.34 (d,

J=17.7Hz, 1H), 7.82 (d,J= 7.7 Hz, 1H), 7.60 (t, J = 7.6 Hz, 1H), 7.43 (t, J= 7.4 Hz, 1H), 7.33 (d,



J=28.4Hz, 2H), 6.72 (d, J= 8.3 Hz, 2H), 3.33 (t, ] = 7.2 Hz, 2H), 3.22 (s, 12H), 3.02 (t, /= 7.2 Hz,
2H), 2.90 (s, 3H), 1.62 — 1.56 (m, 2H), 1.55 — 1.49 (m, 2H), 1.43 — 1.37 (m, 2H), 1.34 — 1.30 (m,
2H); 3C NMR (126 MHz, DMSO-ds) & 174.62, 165.10, 147.62, 139.92, 131.69, 129.62, 128.61,
127.85, 127.02, 126.65, 126.24, 112.36, 52.11, 43.90, 38.59, 34.21, 29.67, 28.29, 26.35, 26.26; MS
(ESI) m/z ESI* 519.60 [M+H]".
2-(6-((4-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)phenyl)(methyl)amino)hexyl)-1,1,3,3-
tetramethylisothiouronium hydrobromide (8b)

Yellow solid (173myg, yield 55%), mp 130-132 °C; '"H NMR (500 MHz, CDs0D) & 7.84 (d, J
=8.8 Hz, 1H), 7.51 (d, /= 2.6 Hz, 1H), 7.34 — 7.29 (m, 3H), 6.79 (d, J = 8.9 Hz, 2H), 3.90 (s, 3H),
3.42 (t,J="7.2 Hz, 2H), 3.30 (s, 12H), 3.06 (t, J = 7.3 Hz, 2H), 2.98 (s, 3H), 1.74 — 1.68 (m, 2H),
1.66 — 1.61 (m, 2H), 1.55 — 1.47 (m, 2H), 1.44 —1.39 (m, 2H); '3C NMR (126 MHz, CD;0D) &
176.00, 166.53, 159.18, 148.64, 130.71, 129.43, 128.63, 126.80, 125.65, 121.09, 111.93, 109.96,
54.71,51.86,42.81, 37.38, 34.04, 29.30, 28.10, 26.17, 26.07; MS (ESI) m/z ESI* 549.63 [M+H]".
(E)-1,2-diBoc-3-(2-(3-oxobenzo[d][ 1,2]selenazol-2(3H)-yl)ethyl)guanidine (10a)

Yellow solid (325mg, yield 67%), mp 157-159 °C; 'H NMR (500 MHz, CDCls) & 11.45 (s,
1H), 8.55 (t,J=4.7 Hz, 1H), 8.04 (d, /= 7.7 Hz, 1H), 7.62 (d, /= 7.9 Hz, 1H), 7.60 — 7.56 (m, 1H),
7.44 —7.39 (m, 1H), 4.05 (t, J= 6.0 Hz, 2H), 3.74 (q, J = 5.9 Hz, 2H), 1.49 (s, 9H), 1.45 (s, 9H);
3C NMR (126 MHz, CDCl3) & 167.49, 163.37, 156.43, 152.97, 138.18, 132.04, 128.83, 126.82,
126.18, 123.97, 83.24, 79.38, 43.81, 40.71, 28.27, 28.00; MS (ESI) m/z ESI* 486.44 [M+H]".
(E)-1,2-diBoc-3-(6-(3-oxobenzo[d][ 1,2]selenazol-2(3H)-yl)hexyl)guanidine (10b)

Yellow solid (379mg, yield 70%), mp 152-154 °C; 'H NMR (500 MHz, CDCls) & 11.47 (s,
1H), 8.27 (s, 1H), 8.00 (d, J= 7.8 Hz, 1H), 7.63 (d, J= 8.0 Hz, 1H), 7.56 — 7.51 (m, 1H), 7.37 (t,J
=7.5Hz, 1H), 3.81 (t,J= 7.2 Hz, 2H), 3.36 (dd, /= 12.6, 7.0 Hz, 2H), 1.73 — 1.66 (m, 2H), 1.56 —
1.50 (m, 2H), 1.45 (d, /= 6.3 Hz, 18H), 1.39 — 1.34 (m, 4H); '*C NMR (126 MHz, CDCl3) § 167.11,
163.57,156.07, 153.25,137.72, 131.80, 128.71, 127.54, 126.11, 124.04, 82.98, 79.15, 44.65, 40.74,
30.31,28.83, 28.28, 28.04, 26.46, 26.23; MS (ESI) m/z ESI* 542.55 [M+H]*.
(E)-1-(2-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)ethyl)-2,3-diBocguanidine (10c)

Yellow solid (310mg, yield 60%), mp 153-155 °C; 'H NMR (500 MHz, CDCls) & 11.44 (s,
1H), 8.53 (t,J = 5.3 Hz, 1H), 7.50 (d, J = 2.6 Hz, 1H), 7.48 (d, /= 8.7 Hz, 1H), 7.19 (dd, J = 8.7,

2.6 Hz, 1H), 4.01 (t, J = 6.0 Hz, 2H), 3.84 (s, 3H), 3.72 (q, J = 5.9 Hz, 2H), 1.47 (s, 9H), 1.43 (s,



9H); 3C NMR (126 MHz, CDCl3) 8 167.37, 163.35, 158.85, 156.40, 152.94, 129.03, 127.82, 124.72,
121.98,110.52, 83.18, 79.34,55.67,43.98, 40.69, 28.25,27.98; MS (ESI) m/z EST* 516.47 [M+H]".
1-(2-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl)ethyl)guanidine hydrochloride (11a)

Yellow viscous liquid (148mg, yield 93%), mp 153-155 °C; '"H NMR (500 MHz, DMSO-ds) &
8.15(d,J=8.1Hz, 1H), 7.87 (t,J=5.6 Hz, 1H), 7.82 (d, J= 7.1 Hz, 1H), 7.63 — 7.58 (m, 1H), 7.44
—7.39 (m, 1H), 3.85 (t, J= 6.0 Hz, 2H), 3.41 (q, /= 5.9 Hz, 2H); '3C NMR (126 MHz, DMSO-dc)
8 167.37,157.58, 140.46, 131.88, 128.18, 127.65, 126.60, 126.11, 42.65, 41.25; MS (ESI) m/z ESI*
285.20 [M+H]".
1-(6-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl)hexyl)guanidine hydrochloride (11b)

Yellow viscous liquid (169mg, yield 90%), mp 160-162 °C; '"H NMR (500 MHz, DMSO-ds) &
8.20 (d,J=8.0 Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.68 (t, J=5.3 Hz, 1H), 7.58 — 7.52 (m, 1H), 7.38
(t,J=7.4 Hz, 1H), 3.67 (d, J= 7.1 Hz, 2H), 3.06 (dd, /= 12.8, 6.7 Hz, 2H), 1.63 — 1.59 (m, 2H),
1.45-1.41 (m, 2H), 1.34 - 1.28 (m, 4H); 3*C NMR (126 MHz, DMSO-ds) 5 166.61, 157.36, 139.89,
131.47, 128.88, 127.52, 126.76, 126.02, 43.39, 41.04, 30.33, 28.79, 26.15, 26.13; MS (ESI) m/z
ESI* 341.31 [M+H]".
1-(2-(5-methoxy-3-oxobenzo[d][1,2]selenazol-2(3H)-yl)ethyl)guanidine hydrochloride (11c)

Yellow viscous liquid (166mg, yield 95%), mp 165-167 °C; '"H NMR (500 MHz, DMSO-ds) &
8.15(d,J=8.1Hz, 1H), 7.87 (t,J=5.6 Hz, 1H), 7.82 (d,J= 7.1 Hz, 1H), 7.63 — 7.58 (m, 1H), 7.44
—7.39 (m, 1H), 3.85 (t, J= 6.0 Hz, 2H), 3.41 (q, J = 5.9 Hz, 2H); '*C NMR (126 MHz, DMSO-ds)
8 167.37,157.58, 140.46, 131.88, 128.18, 127.65, 126.60, 126.11, 42.65, 41.25; MS (ESI) m/z EST*
315.23 [M+H]".
2-(4-(methylamino) phenyl) benzo[d][1,2]selenazol-3(2H)-one (12a)

Yellow solid (151mg, yield 50%); 'H NMR (500 MHz, CDCl3)  8.10 (d, /= 7.8 Hz, 1H), 7.66
—7.59 (m, 2H), 7.45 (t,J= 7.0 Hz, 1H), 7.36 (d, /= 7.8 Hz, 2H), 6.63 (d, /= 7.7 Hz, 2H), 2.86 (s,
3H); C NMR (126 MHz, CDCl3) § 165.96, 148.54, 138.00, 132.12, 129.28, 128.17, 127.54, 126.31,
123.70, 112.45, 30.73; MS (ESI) m/z EST* 304.22 [M+H]*.
benzyl methyl (4-(3-oxobenzo[d][1,2]selenazol-2(3H)-yl) phenyl) carbamate (12b)

Yellow solid (284mg, yield 65%), mp 147-149 °C; '"H NMR (500 MHz, CDCl3) 4 8.13 (d, J =
7.8 Hz, 1H), 7.67 (s, 2H), 7.62 (d, J= 7.2 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.39 — 7.28 (m, 7H), 5.20

(s, 2H), 3.35 (s, 3H); *C NMR (126 MHz, CDCl3) § 165.74, 155.35, 137.53, 136.46, 132.62, 129.42,



128.49, 128.04, 127.90, 127.37, 126.61, 126.38, 125.78, 123.73, 67.50, 31.44; MS (ESI) m/z ESI*
438.36 [M+H]".
2-(4-(methyl(3-(piperidin-1-yl) propyl) amino) phenyl) benzo[d][1,2]selenazol-3(2H)-one (12¢)

Yellow solid (85mg, yield 40%), mp 200-202 °C; '"H NMR (500 MHz, DMSO-ds) & 8.30 (d, J
=8.0 Hz, 1H), 7.84 (d, J="7.6 Hz, 1H), 7.61 (t,J=7.4 Hz, 1H), 7.43 (t,J= 7.4 Hz, 1H), 7.35 (d, J
= 8.8 Hz, 2H), 6.78 (d, J = 8.9 Hz, 2H), 3.40 (t,J = 7.0 Hz, 4H), 3.06 — 3.00 (m, 2H), 2.91 (s, 3H),
2.88 —2.76 (m, 2H), 1.94 (m, 2H), 1.74 (s, 6H); *C NMR (126 MHz, DMSO-d¢) § 165.17, 147.42,
139.96, 131.78, 129.51, 129.09, 127.90, 126.84, 126.65, 126.27, 112.76, 54.15, 52.51, 49.60, 38.49,
22.93,21.81, 21.20; MS (ESI) m/z ESI* 429.44 [M+H]".
2-(2-(1H-imidazol-4-yl) ethyl) benzo[d][1,2]selenazol-3(2H)-one (12d)

White solid (184mg, yield 63%), mp 250-252 °C; 'H NMR (500 MHz, DMSO-ds) 5 11.86 (s,
1H), 8.00 (d, /J=8.0 Hz, 1H), 7.80 (d, /= 7.7 Hz, 1H), 7.60 — 7.55 (m, 2H), 7.40 (t, /= 7.4 Hz, 1H),
6.84 (s, 1H), 3.97 (t, J = 7.0 Hz, 2H), 2.84 (t, J = 6.9 Hz, 2H); '*C NMR (126 MHz, DMSO-ds) &
166.68, 139.87, 135.27, 132.83, 131.80, 130.10, 128.31, 127.69, 126.21, 126.09, 43.73, 28.33; MS

(EST) m/z ESI* 293.20 [M+H]".
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PROTON_01
2a
Parameter Value
1 Title PROTON_01
2 Comnent 2
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vamrs
7 Author
8 Solvent cdel3
9 Temperature 25.0
10 Pulse Sequence s2pul 0
11 Experiment i)
12 Number of Scans 16 N
13 Receiver Gain 46 = e
14 Relaxation Delay 10000
15 Pulse Width 0.0000
16 Acquisition Time 2.0447
17 Acquisition Date 2018-10-18T14:30: 16
18 Modification Date  2018-10-18T14:31:10
19 Spectrometer Frequency 499. 82
20 Spectral Width 8012.8
21 Lowest Frequency -1007.5
22 Nucleus 1
23 Acquired Size 16384
24 Spectral Size 32768
]
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Fig. S3. 'H NMR Spectrum of 2a in CDCl3 (500 MHz)
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Parameter Value
I Title CARBON_01
2 Comment 2a
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vomrs
7 Author °
8 Solvent cdel3
9 Temperature 25.0 "
10 Pulse Sequence s2pul o SN,
11 Experiment D
12 Number of Scans 244
13 Receiver Gain 30
14 Relaxation Delay 10000
15 Pulse Width 0.0000
16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-19709: 14:09
18 Modification Date  2018-10-19T09:35:04
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0
21 Lowest Frequency -1800. 4
22 Nucleus 13¢
23 Acquired Size 32768
24 Spectral Size 65536
]
I
| I
|
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Fig. S4. 3C NMR Spectrum of 2a in CDCl; (126 MHz)
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PROTON_01 =
2b i NG Loioo
12000
Parameter Value 1900
1 Title PROTON_01
2 Comment 2b 1800
3 Origin Varian L1700
4 Owner
5 Site 1600
6 Spectrometer vomrs L1500
7 Author
8 Solvent cdel3 F1400
9 Temperature 75.0
10 Pulse Sequence s2pul kiaad
11 Experiment D o L0
12 Number of Scans 8
13 Receiver Gain 30 N L1100
14 Relaxation Delay 1..0000 & NN N Ny
15 Pulse Width 0.0000 11000
16 Acquisition Time 1.8219
17 Acquisition Date 2018-10-11T16: 18:20 900
18 Modification Date  2018-10-11T15:33:07 Leoo
19 Spectrometer Frequency 499. 78
20 Spectral Width 8992.8 L700
21 Lowest Frequency -997.9
22 Nucleus 1 F600
23 Acquired Size 16384
24 Spectral Size 32768 500
| F400
1300
L | 200
|
I “ F100
| : : B
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Fig. S5. 'H NMR Spectrum of 2b in CDCl; (500 MHz)
CARBON_01 = 2 [
2% e o 2
£ g 3
I I b4
SE]
Parameter Value
1 Title CARBON_01 F12
2 Comnent 2
3 Origin Varian L,
4 Owner
5 Site
6 Spectrometer vnmrs 1o
7 Author
8 Solvent cdel3 o ko
9 Temperature 75.0
10 Pulse Sequence s2pul NG
11 Experiment 1D A Br 8
12 Number of Scans 24
13 Receiver Gain 30 L,
14 Relaxation Delay 1.0000
15 Pulse Width 0. 0000
16 Acquisition Time 1.0486 ke
17 Acquisition Date 2018-10-15T12:25:25
18 Modification Date  2018-10-15T14:08:41
19 Spectrometer Frequency 125. 68 s
20 Spectral Width 31250.0
21 Lovest Frequency -1801. 4 Ly
22 Nucleus 13
23 Acquired Size 32768
24 Spectral Size 65536 F3
2
I
[y | A
S
| ! | ‘
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Fig. S6. °C NMR Spectrum of 2b in CDCl; (126 MHz)
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Parancter Value
1 Title PROTON_O1
2 Comnent 2
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vimrs
7 Author
8 Solvent cdel3
9 Temperature 25.0 o
10 Pulse Sequence s2pul
11 Experiment 1D MeO
12 Number of Scans 16 N
13 Receiver Gain 10 & NN
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000
16 Acquisition Time 2,017
17 Acquisition Date 2018-10-09T08: 46:00
18 Modification Date  2018-10-09T08:46:54
19 Spectrometer Frequency 199, 82
20 Spectral Width 8012.8
21 Lowest Frequency -1012.5
22 Nucleus I
23 Acquired Size 16384
24 Spectral Size 32768
i | l‘ TR (|
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. 1 .
Fig. S7. 'H NMR Spectrum of 2¢ in CDCI3 (500 MHz)
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Parancter Value
1 Title CARBON_O1
2 Comnent 2
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vnnrs
7 Author
8 Solvent cdel3
9 Temperature 25.0
10 Pulse Sequence s2pul o
11 Experiment 1 Meo
12 Number of Scans 872 .
13 Receiver Gain 30 & NN
14 Relaxation Delay 1..0000
15 Pulse Width 0.0000
16 Acquisition Time 10186
17 Acquisition Date 2018-10-09T13: 18: 13
18 Modification Date  2018-10-09713:48:08
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0
21 Lovest Frequency -1800. 4
22 Nucleus 13
23 Acquired Size 32768
24 Spectral Size 65536
I
| I
| | Al _
T T T T T T T T T T T T T T T T T T T T T T T T
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Fig. S8.

13C NMR Spectrum of 2¢ in CDCl; (126 MHz)
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PROTON_01
ba IRERERE
NNYAVEIE Sy ey L3200
13000
Paraneter Value 2800
1 Title PROTON_01
2 Comment 2d Las00
3 Origin Varian
4 Omer 2400
5 Site
6 Spectrometer vonrs
7 Author 2200
8 Solvent cdel3
9 Temperature 75.0 o L2000
10 Pulse Sequence s2pul MeO
11 Expcr;men.t i) b 500
12 Number of Scans 8 NN N N
13 Receiver Gain 30 se )
14 Relaxation Delay 1.0000 1600
15 Pulse Width 0.0000
16 Acquisition Time 1.8219 F1400
17 Acquisition Date 2018-10-11T16:20:33
18 Modification Date  2018-10-11T15:32:58 L1200
19 Spectrometer Frequency 499. 78
20 Spectral Width 8992.8
91 Lowsst: Freguency -997.9 [1000
22 Nucleus 1t
23 Acquired Size 16384 1800
24 Spectral Size 32768
1600
| F400
i | 200
J lLA. Lo
S K S
885 49]e 8585 (200
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Fig. S9. 'H NMR Spectrum of 2d in CDCIl; (500 MHz)
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Parameter Value 18
1 Title CARBON_01
2 Comment 2d 70
3 Origin Varian
4 Owner H65
5 Site
6 Spectrometer vnmrs 60
7 Author
8 Solvent cdel3 155
9 Temperature 75.0 .
10 Pulse Sequence s2pul 185, Lso
11 Experinent 1
12 Number of Scans 128 /N\/\/\/\Br Lis
13 Receiver Gain 30 e
14 Relaxation Delay 1.0000 Lo
15 Pulse Width 0.0000
16 Acquisition Time 1.0486 Las
17 Acquisition Date 2018-10-15T12:28:00
18 odification Date  2018-10-15T14:08:32
19 Spectrometer Frequency 125. 68 [0
20 Spectral Width 31250.0
21 Lowest Frequency -1801. 4 25
22 Nucleus 13
23 Acquired Size 32768 20
24 Spectral Size 6
‘ Fi5
! Al
i | F10
i F5
-
| Fo
-5
F-10
T T T T T T T T T T T T T T T T T T T T T T T T T
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1 (ppm)

Fig. S10. >*C NMR Spectrum of 2d in CDCl; (126 MHz)
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F3400
3a
13200
13000
Parameter Value
12800
1 Title PROTON_01
2 Comment 3a ‘
3 Origin Varian 2600
4 Owner
5 Site 2400
6 Spectrometer vimrs
7 Author [2200
8 Solvent dnso
9 Temperature 25.0 & 2000
10 Pulse Sequence s2pul e B
11 Experiment 1 )]\2 . Br 1800
12 Number of Scans 16 N
13 Receiver Gain m N NH, | 660
14 Relaxation Delay 1..0000
15 Pulse Width 0.0000 L1400
16 Acquisition Time 2.0447
17 Acquisition Date 2018-10-18T13:57:58
18 Modification Date 2018-10-18T13:58:52 [1200
19 Spectrometer Frequency 499. 82
20 Spectral Width 8012.8 1000
21 Lowest Frequency -1004. 5
22 Nucleus 1 Lsoo
23 Acquired Size 16384
24 Spectral Size 32768 Leoo
F400
| |
1200
G - TR
) 8 82X & 8§ =200
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Fig. S11. '"H NMR Spectrum of 3a in DMSO-ds (500 MHz)
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Parameter Value
1 Title CARBON_O01
2 Comment 3a
3 Origin Varian 40
4 Owner
5 Site
6 Spectrometer vnmrs F35
7 Author
8 Solvent dnso o
9 Temperature 25.0 NHa = .
10 Pulse Sequence s2pul )k - Br 30
11 Experiment ) N
. . oty VAR NH;
12 Number of Scans 2016 se
13 Receiver Gain 30 5=
14 Relaxation Delay 1..0000 §
15 Pulse Width 0.0000
16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-19T11:34: 17 Lao
18 Modi fication Date  2018-10-19T12:53:26
19 Spectrometer Frequency 125.69
20 Spectral Width 31250.0
21 Lowest Frequency -1800. 4 F15
22 Nucleus 15
23 Acquired Size 32768
24 Spectral Size 65536
k10
| Ls
| ]
|
. L
I J . ,
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0 -0
1 (ppm)

Fig. S12. °C NMR Spectrum of 3a in DMSO-ds (126 MHz)



PROTON 01 23
3b %3 F2300
2200
L2100
2000
Parameter Value
1 Title PROTON_OL F1900
2 Conment 3 1500
3 Origin Varian
4 Owner F1700
5 Site } [ I {
6 Spectrometer vomrs 1600
7 Author
8 Solvent dnso o " 1500
9 Temperature 25.0 NH, 1400
10 Pulse Sequence s2pul i
N 0 [ 4o
11 Experinent i SN N N 1300
12 Nusber of Scans 16 se L'io6
13 Receiver Gain 10
14 Relaxation Delay 1.0000 F1100
15 Pulse Width 0. 0000
16 Acquisition Time 2.0047 [Lo00
17 Acquisition Date 2017-07-03T12:30:59 900
18 Modification Date  2017-07-03T12:31:52
19 Spectrometer Frequency 499, 82 800
20 Spectral Width 8012.8 L700
21 Lowest Frequency -1004.5
22 Nucleus 1H F600
23 Acquired Size 16384
21 Spectral Size 32768 500
400
L300
200
. ol F100
JEENETT N
: T
2 1} [
< S § o~ NN L 200
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. 1 .
Fig. S13. '"H NMR Spectrum of 3b in DMSO-ds (500 MHz)
CARBON_01 2
3b @
I F250
Parameter Value
1 Title CARBON_01
2 Comment 3b
3 Origin Varian Looo
4 Owner
5 site
6 Spectrometer vomrs
7 Author
8 Solvent duso o
.
9 Temperature 25.0 NH,
10 Pulse Sequence s2pul . B 155
11 Experinent » SN S
12 Number of Scans 12500 e 4
13 Receiver Gain 30
14 Relaxation Delay 1.0000
15 Pulse Width 0. 0000
16 Acquisition Tine 1.0486
17 Acquisition Date 2017-07-09T19 -
18 Yodification Date  2017-07-10T08:
19 Spectrometer Frequency 125.69
20 Spectral Width 31250.0
21 Lowest Frequency -1800.3
22 Nucleus 13
23 Acquired Si 32768
24 Spectral § 65536
F50
1 "
i i |
I M
| | j

T T T T T T T T
230 220 210 200 190 180 170 160

Fig. S14. >°C NMR Spectrum of 3b in DMSO-ds (126 MHz)
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PROTON_01 L1000
3¢
| 900
|
|
Parameter Value ;
1 Title PROTON_O1 [ 800
2 Comment 3¢ '/ | f
3 Origin Varian [ ‘
4 Owner / | W
5 Site I | | ' 1 700
6 Spectrometer vomrs
7 Author
8 Solvent duso N
9 Temperature 7.0 & 600
10 Pulse Sequence s2pul i ﬁm; e
11 Experiment 1D )J\ «Br
> or of Se N
e AN
11 Relaxation Delay 1..0000
15 Pulse Width 0.0000
16 Acquisition Time 2.0447 F100
17 Acquisition Date 2018-11-02T10:23:59
18 Modification Date  2018-11-02T15:21:46
19 Spectrometer Frequency 199. 78
20 Spectral Width 8012.8 300
21 Lowest Frequency -1007. 8
22 Nucleus H
23 Acquired Size 16384
24 Spectral [-200
ot 100
! J
i Y | Lo
o b L
2 8 = 588
< = P e oo
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Fig. S15. '"H NMR Spectrum of 3¢ in DMSO-ds (500 MHz)
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Parameter Value
1 Title CARBON_01
2 Comment 3¢ M2
3 Origin Varian
1 Owner L
5 Site
6 Spectrometer vmrs
7 Author rlo
8 Solvent dnso
9 Temperature 75.0 -5
10 Pulse Sequence s2pul
11 Experiment 1 o N
12 Number of Scans 112 MeO NHz oo k8
13 Receiver Gain 30 N /”\
14 Relaxation Delay 1.0000 < N g NHz l.;
15 Pulse Width 0.0000 ©
16 Acquisition Time 1.0486
17 Acquisition Date 2018-11-08T09:29:53 ke
18 Modification Date  2018-11-08T14:36: 14
19 Spectrometer Frequency 125. 68
20 Spectral Width 31250.0 r
21 Lovest Frequency -1801.3
22 Nucleus 13 Ly
23 Acquired Size 32768
24 Spectral Size 65536
F3
2
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Fig. S16. °C NMR Spectrum of 3¢ in DMSO-ds (126 MHz)




PROTON_01
3d E3
900
Parameter Value
1 Title PROTON_01 Lsoo
2 Comment 3d
3 Origin Varian
4 Owner
5 Site / ’ / 1700
6 Spectrometer vamrs
7 Author
8 Solvent dnso
9 Temperature 75.0 2 + [600
10 Pulse Sequence s2pul MeO NH2 b
11 Experiment 1 NN )L '
12 Number of Scans 8 se 8 NH;
13 Receiver Gain 30 [ro00
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000
16 Acquisition Time 2.0447 Ligs
17 Acquisition Date 2018-10-25T11:10:39
18 Modification Date  2018-10-25T15:17:46
19 Spectrometer Frequency 499. 78
20 Spectral Width 8012.8 Laog
21 Lowest Frequency -1001.3
22 Nucleus i
23 Acquired Size 16384
24 Spectral Size 32768 L-200
100
] |
| i .
Bt s TR M
£ ] S 88 = 885
@ < =< RS Yo
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Fig. S17. 'H NMR Spectrum of 3d in DMSO-ds (500 MHz)
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Parameter Value
1 Title CARBON_01 Fil
2 Comment 3d
3 Origin Varian
4 Owner rio
5 Site
6 Spectrometer vomrs
7 Author M
8 Solvent dnso
9 Temperature 75.0 o . le
10 Pulse Sequence s2pul MeO. NHz -
11 Experiment 1D N * Br
12 Number of Scans 128 & NN TN N, -,
13 Receiver Gain 30
14 Relaxation Delay 1..0000
15 Pulse Width 0.0000 ke
16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-26T14:49:50
18 Modification Date  2018-10-26T14:47:54 F5
19 Spectrometer Frequency 125. 68
20 Spectral Width 31250.0
21 Lovest Frequency -1801. 3 r
22 Nucleus 13
23 Acquired Size 32768 L3
24 Spectral Size 65536 ’
F2
I
S
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1 (ppm)

Fig. S18. °C NMR Spectrum of 3d in DMSO-ds (126 MHz)



PROTON_01 [auvu
1
13800
13600
Parameter Value 13400
1 Title PROTON_O1
2 Comment 4 13200
3 Origin Varian
4 Owner 3000
5 Site
6 Spectrometer vnrs | i ; ] 2800
7 Author
8 Solvent dnso [2600
9 Temperature 25.0 .
10 Pulse Sequence s2pul o ~ [2400
11 Experiment D N7 b 2900
12 Number of Scans 16 N [ /‘
13 Receiver Gain 32 A s N -
14 Relaxation Delay 1..0000 |
15 Pulse Vidth 0.0000 [Lss66
16 Acquisition Time 2.0447
17 Acquisition Date 2018-10-18T14:13:00 L1600
18 Modification Date  2018-10-18T14:
19 Spectrometer Frequency 499. 82 L1400
20 Spectral Width 8012.8
21 Lowest Frequency -1007.5 L1200
22 Nucleus 1
23 Acquired Size 16384 L1000
24 Spectral Size 32768
1800
F600
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i F-200
L L
| Lo
T Por L) [ o0
o == o Qu aw
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Fig. S19. '"H NMR Spectrum of 4 in DMSO-ds (500 MHz)
CARBON_01 2 = =3 k55
# s g =g
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F50
Parameter Value Fas
1 Title CARBON_01
2 Comnent 4
3 Origin Varian
4 Owner o
5 Site
6 Spectrometer vomrs
7 Author Las
8 Solvent dnso
9 Temperature 25.0 N
10 Pulse Sequence s2pul w7
11 Experiment 1 | - Br 30
12 Nunber of Scans 224 VA N\ e N e
13 Receiver Gain 30 se |
14 Relaxation Delay 1.0000 Los
15 Pulse Width 0.0000
16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-19T09: 04:57
18 Modification Date 2018-10-19T09:12: 20
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0
21 Lovest Frequency -1800. 4 Lis
22 Nucleus 13¢
23 Acquired Size 32768
F10
F5
I
I [
| il Bl
| |l AL R

T T T T T T T T T

T T T T T T T T T T T T T T T
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Fig. S20. 3*C NMR Spectrum of 4 in DMSO-ds (126 MHz)
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Fig. S22. 3C NMR Spectrum of 5 in CDCl; (126 MHz)

1 (ppm)

PROTON_01 F4500
5
4000
Paraneter Value
1 Title PROTON_01
2 Comment 5
3 Origin Varian 13500
1 Owner
5 Site
6 Spectrometer vnmrs
7 Author 3000
8 Solvent cdel3
9 Temperature 25.0
10 Pulse Sequence s2pul
11 Experiment 1 2500
12 Number of Scans 16
13 Receiver Gain 40
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000 L2000
16 Acquisition Time 2.0447 NO,
17 Acquisition Date 2018-10-29T14:38:48
18 Modification Date 2018-10-20T14:39:42
19 Spectrometer Frequency 499. 82 L iz
20 Spectral Width 8012.8
21 Lowest Frequency -1013.0
22 Nucleus 1H
23 Acquired Size 16384
24 Spectral Size 32768 1000
F500
I ,
A U T4 T
8 = g 888K
o & 5 @ BESEEN
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. 1 .
Fig. S21. '"H NMR Spectrum of 5 in CDCl3 (500 MHz)
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Parameter Value
1 Title CARBON_01
2 Comment 5 riz
3 Origin Varian
4 Owner
i1
5 Site Br
6 Spectrometer vomrs /\/\/\/
7 Author \N rio
8 Solvent cdel3
9 Temperature 25.0 ] Lo
10 Pulse Sequence s2pul
11 Experiment 1D
12 Number of Scans 236 8
13 Receiver Gain 30 NO,
14 Relaxation Delay 1. 0000
15 Pulse Width 0.0000 7
16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-31T08: 14:47 Le
18 Modification Date 2018-10-31T08:27:20
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0 : 5
21 Lowest Frequency -1800. 4
22 Nucleus 13¢
23 Acquired Size 32768 rd
24 Spectral Size 65536
3
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PROTON_01 = F1500
Ba By
%
1400
1300
Parameter Value F1200
1 Title PROTON_01
2 Comment 6a
3 Origin Varian ( oo
1 Owner
5 site k1000
6 Spectrometer vnmrs
7 Author
§ Solvent cde1d aad
9 Temperature 75.0 5
10 Pulse Sequence s2pul L-s00
11 Experiment n (:E( Y
12 Noaber of Scans 8 N U
13 Receiver Gain 30 x4 o [700
11 Relaxation Delay 1.0000
15 Pulse Width 0.0000 Leoo
2,017
2018-10-22T10:56: 31
18 Modification Date  2018-10-22T14:49:50 500
19 Spectrometer Frequency 499, 78
20 Spectral Width 8012.8 Lioo
21 Lowest Frequency -1007.7
22 Nucleus "
23 Acquired Size 16381 300
21 Spectral Size 32768
200
| " F100
Ll B i
o
f 1S Flo
8 28 8 sEe 2588 L 100
< avd o oo RN
r u T T T T T T T T T T T T T ]
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£1 (ppm)
Fig. S23. 'H NMR Spectrum of 6a in CDCl3 (500 MHz)
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Paraseter Value
1 Title CARBON_O1 F160
2 Comment 6a
3 Origin Varian F150
14 Owmer
5 Site [140
6 Spectrometer voars 130
7 Author
8 Solvent cdel3 F120
9 Temperature 75.0
10 Pulse Sequence s2pul & k110
11 Experisent 10
12 Nusber of Scans 610 100
13 Receiver Gain 30
14 Relaxation Delay 1.0000 [90
15 Pulse ¥idth 0.0000
16 Acquisition Tise 1.0186 [%
17 Acquisition Date 2018-10-24709:36:28 -
18 Nodification Date 2018-10-24T14:43:18 [
19 Spectrometer Frequency 125,68 ' Leo
20 Spectral ¥idth 31250.0
21 Lowest Frequency 18014 50
22 Nucleus 13
23 Acquired Size 32768 Lo
24 Spectral Size 65536 th,
! +30
! ‘l
o ! +20
1
' i H | F10
| ] L
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Fig. S24. >°C NMR Spectrum of 6a in CDCl; (126 MHz)



PROTON_O1 2
& JuazanEs L2300
SV
2200
+2100
2000
Parascter Value [1900
1 Title PROTON_01 L1800
2 Comment [
3 Origin Varisn ’ 1700
4 Owner
5 Site 1800
6 Spectroseter vrars = 1500
7 Author
8 Solvent edeld 1400
9 Tesperature 25.0
10 Pulse Sequenco *2pul e 1300
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12 Nusber of Scans 16 ry SN
13 Receiver Gain 12 oo
14 Relaxation Delay 1.0000 [ 1000
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Fig. S25. "H NMR Spectrum of 6b in CDCl3 (500 MHz)
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Fig. $26. *C NMR Spectrum of 6b in CDCl; (126 MHz)
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1 Title PROTON_O1

2 Comment Ta
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4 Owner , | ’ ’
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6 Spectrometer vnmrs o

7

< ®

10 Pulse Sequence
11 Experiment
12 Number of Scans

13 Receiver Gain 14

11 Relaxation Delay 1. 0000

15 Pulse Width 0. 0000

16 Acquisition Time 2.0147

17 Acquisition Date 2018-10-29T14:15:10
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Fig. S27. '"H NMR Spectrum of 7a in DMSO-ds (500 MHz)
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Fig. S28. °C NMR Spectrum of 7a in DMSO-ds (126 MHz)
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M Relayation Delay 1.0000
15 Pulse Width 0.0000
16 Acquisition Tise 2,017
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Fig. S29. '"H NMR Spectrum of 7b in CD3OD (500 MHz)
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Fig. S30. °C NMR Spectrum of 7b in CD3OD (126 MHz)
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1 Title CARBON_O1
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3 Origin Varian
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9 Temperature 2.0
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Fig. S32. °C NMR Spectrum of 8a in DMSO-ds (126 MHz)
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Fig. S33. 'H NMR Spectrum of 8b in CD30D (500 MHz)
CARBON_01 s =z = z
8 g € g £
| - |
Paremeter Value
1 Title CARBON_01
2 Comment 8b
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vnmrs
7 Author
8 Solvent
9 Temperature 9 .
10 Pulse Sequence s2pul id5 \N/n.“
11 Experiment i P |
12 Number of Scans 11588 ”O \/\/\/\s e
13 Receiver Gain 30
1 Relaxation Delay  1.0000
15 Pulse Width 0.0000
16 Acquisition Time  1.0486
17 Acquisition Date  2018-08-17T01:08:32
18 Modification Date 2018-08-17T07:44:36
19 Spectrometer 125.69
Frequency
20 Spectral Width  31250.0
21 Lowest Frequency  =1800.1
22 Nucleus 13¢
23 Acquired Size 32768 |
24 Spectral Size 65536
I
!
- I b Nl
1 1
T | wl ||l ‘ | I 4
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 xgu ) 100 9 80 70 60 50 40 30 20 10 -10
f1 (ppm

Fig. S34. >°C NMR Spectrum of 8b in CD3OD (126 MHz)



PROTON_01

10a
Parameter Value
1 Title PROTON_01
2 Comment 10a
3 Origin Varian
4 Owner
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10 Pulse Sequence s2pul
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14 Relaxation Delay 1.0000
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Fig. S35. 'H NMR Spectrum of 10a in CDCl3 (500 MHz)
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Fig. $36. °C NMR Spectrum of 10a in CDCIl; (126 MHz)
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Fig. S37. 'H NMR Spectrum of 10b in CDCl3 (500 MHz)
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Fig. S38. °C NMR Spectrum of 10b in CDCl; (126 MHz)
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12 Number of Scans 8 L4150
13 Receiver Gain 18
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000 400
16 Acquisition Time 1.8219
17 Acquisition Date 2018-10-11T16:10:33 350
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Fig. $39. 'H NMR Spectrum of 10¢ in CDCl; (500 MHz)
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11 Experiment 1D 90
12 Nunber of Scans 104
13 Receiver Gain 30
14 Relaxation Delay 1.0000 180
15 Pulse Width 0.0000
16 Acquisition Time 10486
17 Acquisition Date 2018-10-15T12:02:08 7o
18 Modification Date 2018-10-15T14:09: 12
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F40
130
t20
1! | [
| [ rlo
AN m ‘ ‘
LI n . ,
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 1(10 ; 100 9 8 70 60 50 40 30 20 10 0 -10
£1 (ppm

Fig. S40. °C NMR Spectrum of 10¢ in CDCl; (126 MHz)
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6 Spectrometer vomrs
7 Author
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9 Temperature 75.0 NH, Cl
10 Pulse Sequence s2pul ¥
11 Experiment N S/N\/\N NEs
12 Number of Scans 8 L H
13 Receiver Gain 30
14 Relaxation Delay 1. 0000
15 Pulse Width 0.0000
16 Acquisition Time 2.0447
17 Acquisition Date 2018-10-15T11:06:25
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21 Lowest Frequency -999. 3
22 Nucleus 1H
23 Acquired Size 16384
]
Ll
A L
&M NN ¥ oy
8e8ss g 3
SEETE & o
r . . \ \ \ ; : ; . \ \ \ : ; .
1 13 12 1 10 9 8 6 5 1 3 2 1 0 -1
1 (ppm)
. 1 .
Fig. S41. '"H NMR Spectrum of 11a in DMSO-ds (500 MHz)
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14 Relaxation Delay 1..0000
15 Pulse Width 0.0000
16 Acquisition Tine 10186
17 Acquisition Date 2018-10-17T14:33:24
18 Modification Date  2018-10-17T15:26:26
19 Spectroneter Frequency 125. 68
20 Spectral Width 31250.0
21 Lowest Frequency -1801.3
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Fig. S42. >°C NMR Spectrum of 11a in DMSO-ds (126 MHz)
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Parameter Value
1 Title PROTON_01
2 Comment m 350
3 Origin Varian
4 Owner
5 Site ] ”I
6 Spectrometer vnars 300
7 Author
8 Solvent daso
9 Temperature 75.0
10 Pulse Sequence s2pul H250
11 Experiment n ? . i
e NH:
12 Number of Scans 8 .
13 Receiver Gain 30 N )I\
14 Relaxation Delay 10000 se N G 200
15 Pulse Width 0.0000
ition Time 2.0047
17 Acquisition Date 2018-10-15T11:12:55
18 Modification Date  2018-10-15T14:09:39
19 Spectrometer Frequency 499,78 150
20 Spectral Width 8012.8
21 Lowest Frequency -1007.8
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Fig. S43. '"H NMR Spectrum of 11b in DMSO-ds (500 MHz)
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18 Nodification Date  2018-10-17T15:26:36
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Fig. S44. 3C NMR Spectrum of 11b in DMSO-ds (126 MHz)
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7 Author 1500
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9 Temperature 25,0 1400
10 Pulse Sequence s2pul & )
11 Experiment 1 of 1300
umber of Scans 16 )]\ 1200
13 Receiver Gain 12 N
14 Relaxation Delay 10000 4 Ny L1100
15 Pulse Width 0.0000
16 Acquisition Time 20047 [1000
17 Acquisition Date 2018-10-17T08:37:07 Looo
18 Modilication Date  2018-10-17108:38:00
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16 Acquisition Time 1.0486
17 Acquisition Date 2018-10-19T13:22:45 F14
18 Modification Date 2018-10-19T14:07:50
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20 Spectral Width 31250.0
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Fig. S46. °C NMR Spectrum of 11¢ in DMSO-ds (126 MHz)
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2 Coament 12 F3200
3 Origin Varian [
1 Owner | | 3000
5 Site 2800
6 Spectrometer vnars
7 Author 12600
8 Solvent cdel3 2
9 Temperature 25.0 N N}:l [2400
10 Pulse Sequence s2pul s |05
11 Experiment 1
12 Number of Scans 16 L2000
13 Receiver Gain 4
14 Relaxation Delay 1.0000 F1800
15 Pulse Kidth 0.0000
tion Time 2.0447 1600
sition Date 2018-10-29714:
18 Nodification Date  2018-10-29T14: [ 1400
19 Spectroneter Frequency 499. 82 [ 500
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Fig. S47. '"H NMR Spectrum of 12a in CDCI3 (500 MHz)
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9 Temperature 25.0 o
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11 Experiment 0 N@*Nﬁ .
12 Nunber of Scans 640 se 30
13 Receiver Gain 30
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000 125
16 Acquisition Time 1.0186
17 Aequisition Date 2018-10-30T12: 38:35
18 Modification Date 2018-10-30T13:03:38 oo
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0
21 Lowest Frequency -1800.4
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Fig. S48. °C NMR Spectrum of 12a in CDCl; (126 MHz)
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Parameter Value
1 Title PROTON_O1 L1100
2 Comment 12b |
3 Origin Varian 1 ! |
1 Owner J ’ {1000
5 Site
6 Spectrometer vmrs 900
7 Author
8 Solvent cdeld o L
9 Temperature 25.0 7
10 Pulse Sequence s2pul N- @*N\
11 Experiment 0} Se Cbz 700
12 Number of Scans 16
13 Receiver Gain 38
14 Relaxation Delay 1.0000 [600
15 Pulse Width 0.0000
16 Acquisition Time 2.0147 | e
17 Acquisition Date 2018-10-29T14:33:57
18 Modification Date  2018-10-29T14:31:50
19 Spectrometer Frequency 499. 82 400
20 Spectral Width 8012.8
21 Lowest Frequency -1007.5 )
22 Nucleus u [
23 Acquired 16381 f
24 Spectral Size 32768 Looo
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Fig. S49. '"H NMR Spectrum of 12b in CDCl3 (500 MHz)
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Parameter Value Fog
1 Title CARBON_O1
2 Comnent 12 L
3 Origin Varian
1 Owner
5 Site 24
6 Spectrometer vnmrs 2
7 Author
8 Solvent cdeld )
9 Temperature 25.0 20
10 Pulse Sequence s2pul -
11 Experiment i F18
12 Number of Scans 604 @(N @ 7N/
13 Rr‘r(-l\'('r.' Gain 30 S’e \CbZ Lie
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000
16 Acquisition Time 1.0186 i
17 Acquisition Date 2018-10-30T13:39:27
18 Modification Date 2018-10-30T14:01:26 r12
19 Spectrometer Frequency 125. 69
20 Spectral Width 31250.0 Fio
21 Lowest Frequency -1800. 4 1
22 Nucleus 13 ! g
23 Acquired Size 32768
24 Spectral Size 65536
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Fig. S50. °C NMR Spectrum of 12b in CDCl; (126 MHz)
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1 Title PROTON_01 ( )
2 Comment 12¢ | ‘
3 Origin Varian g ( ‘ [ |
1= af .
% SHEE I‘ I{ N | / || / A‘)
6 Spectrometer vomrs
7 Author o
8 Solvent dmso
9 Temperature 25.0 (I( _O_
10 Pulse Sequence s2pul se \_\_
11 Experinent i N
12 Number of Scans 8
13 Receiver Gain 0
14 Relaxation Delay 1.0000
15 Pulse Width 0.0000
16 Acquisition Time 2,017
17 Acquisition Date 2019-01-07T10:
18 Modification Date 2019-01-07T10:5
19 Spectrometer Frequency 199. 78
20 Spectral Width 8012.8
21 Lowest Frequency -999.3
22 Nucleus 1
23 Acquired Size 16384
24 Spectral Size 32768 | :
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Fig. S51. '"H NMR Spectrum of 12¢ in DMSO-ds (500 MHz)
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Parameter Value

1 Title CARBON_01

2 Comment 12¢

3 Origin Varian

4 Owner

5 Site

6 Spectrometer vnmrs

7 Author

8 Solvent dnso

9 Temperature 25.0

10 Pulse Sequence s2pul

11 Experiment 0]

12 Number of Scans 104

13 Receiver Gain 30

14 Relaxation Delay 10000

15 Pulse Width 0.0000

16 Acquisition Time 1.0486

17 Acquisition Date 2019-01-07T10:27:01

18 Modification Date 2019-01-07T10:59:36

19 Spectrometer Frequency 125. 68

20 Spectral Width 31250.0

21 Lowest Frequency -1801.3

22 Nucleus

23 Acquired Size

24 Spectral Size
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Fig. S52. >°C NMR Spectrum of 12¢ in DMSO-ds (126 MHz)
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14500
Parameter Value 4000
1 Title PROTON_01
2 Comnent 12d
3 Origin Varian
4 Owner 3500
5 Site
6 Spectrometer Vs
7 Author
8 Solvent dmso L3000
9 Temperature 25.0
10 Pulse Sequence s2pul . -
11 Experiment » /\/(}
12 Nunber of Scans 16 . N/ Las00
13 Receiver Gain 40 <
14 Relaxation Delay 1..0000
15 Pulse Width 0.0000
16 Acquisition Time 2.0447 12000
17 Acquisition Date 2018-10-29T14:05:32
18 Modification Date  2018-10-29T14:06:26
19 Spectrometer Frequency 499. 82
20 Spectral Width 8012.8 F1500
21 Lowest Frequency -1005.0
22 Nucleus 1
23 Acquired Size 16384
24 Spectral Size 32768 F1000
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Fig. S53. '"H NMR Spectrum of 12d in DMSO-ds (500 MHz)
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Paraseter Value
1 Title CARBON_03
2 Comment 124
3 Origin Varian
4 Owner
5 Site
6 Spectrometer vnars
7 Author
8 Solvent daso ° NH
9 Temperature 25.0 )
10 Pulse Sequence 2l (:(ln/\/g‘
11 Experiment 0 so
12 Nusber of Scans 1700
13 Receiver Gain 30
14 Relaxation Delay 1. 0000
15 Pulse Width 0.0000
16 Acquisition Tise 1.0486
17 Acquisition Date 2018-11-02T11:
18 Modification Date  2018-11-02T12:
19 Spectrometer Frequency
20 Spectral ¥idth
21 Lowest Frequency
22 Nucleus
Acquired Size
24 Spectral Size ’
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Fig. S54. 3°C NMR Spectrum of 12d in DMSO-ds (126 MHz)



