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General Information

All manipulations were conducted under air atmosphere. Unless otherwise stated, all commercial
materials and solvents were used directly without further purification. Commercially available
chemicals were obtained from Energy Chemical, TCI, Alfa Aesar, J&K. 'H and '3C NMR spectra
were measured on a 400 MHz Bruker spectrometer ("H 400MHz, 3C 100MHz), using DMSO-d,
as the solvent with tetramethylsilane (TMS) as the internal standard at room temperature.
Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard (DMSO-ds: 'H d 2.50, 13C d 39.5). High-resolution mass spectra (HRMS) were
obtained on Q-TOF spectrometer using Agilent 6450 spectrometer. Column chromatography was
performed on silica gel (70-230 mesh ASTM) using the reported eluents. Thin-layer
chromatography (TLC) was carried out on 4x15 cm plates with a layer thickness of 0.2 mm (silica
gel 60 F254).

General Catalytic Procedure

To a 20 mL flask were added 1 (0.20 mmol), 2 (0.60 mmol), Ir (0.002 mmol ), Ag (0.008 mmol ),
CF;COOH (0.80 mmol) followed by addition of DCE (2.0 mL). The mixture was stirred at 80 °C
for 2.5 h. The reaction was monitored by TLC. The reaction was then quenched with H,O (10 mL),
extracted with ethyl acetate (3 x 10 mL). The combined organic phases were washed with
saturated sodium bicarbonate solution, dried over sodium sulfate, filtered, and evaporated under
vacuum. The crude product was purified by column chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 4:1 to 1:1) to afford the desired products 3.

Procedure for the synthesis of product 3a on a 1 mmol scale

To a flask were added 1a (222.2 mg, 1.0 mmol), 2a (591.6 mg, 3.0 mmol), [I[rCp*Cl,], (8.0 mg,
0.01 mmol), AgSbs (14.0 mg, 0.04 mmol), CF;COOH (456.0 mg, 4.0 mmol), followed by
addition of DCE (10.0 mL). The reaction mixture was stirred at 80 °C for 2.5 h and monitored by
TLC. The reaction was then quenched with H,O (10 mL), extracted with ethyl acetate (3 x 10 mL).
The combined organic phases were washed with saturated sodium bicarbonate solution, dried over
sodium sulfate, filtered, and evaporated under vacuum. The crude product was purified by column
chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 4:1) to afford the desired
product 3a (330.0 mg, 59% yield).



Characterization of the Products

N,N'-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-methylbenzenesulfonamide)
(3a)

o 4 Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 96% (108 mg):
Q&N" “"/\\%U mp 275 - 276 °C. 'H NMR (400 MHz, DMSO-ds) 8 11.81 (s, 1H), 9.80 (s, 2H),

NHN 8.12 (d, J=17.8 Hz, 1H), 7.84 (t, J= 7.6 Hz, 1H), 7.61 (d, J = 8.1 Hz, 1H), 7.55
(t,J=7.5Hz, 1H), 7.38 (d, J=8.1 Hz, 4H), 7.25 (t, /= 8.2 Hz, 1H), 7.12 (d, J =
8.3 Hz, 4H), 6.99 (d, J = 8.2 Hz, 2H), 2.25 (s, 6H); *C NMR (100 MHz, DMSO-
d¢) 8 161.6, 149.4, 148.1, 143.2, 136.4, 136.2, 134.0, 130.8, 129.5, 127.0, 126.7, 126.5, 125.5,
121.9, 121.7, 120.8, 21.0; HRMS (ESI) m/z caled for C,sH,4N4O5S, [M + H]" 561.1261, found
561.1264.
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N,N'-(2-(5-fluoro-4-o0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3b)
o o Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 86% (99 mg):
N%SOU mp 287 - 288 °C. 'H NMR (400 MHz, DMSO-dg) 8 11.90 (s, 1H), 9.70 (s, 2H),
HN 7.77 (td, J= 8.2, 5.6 Hz, 1H), 7.39 (t, J = 8.3 Hz, 5H), 7.31 — 7.18 (m, 2H), 7.13
(d, J= 8.2 Hz, 4H), 6.98 (d, J = 8.2 Hz, 2H), 2.25 (s, 6H); 3*C NMR (100 MHz,
DMSO-dg) 6 161.8, 159.2, 159.0 (d, J = 2.6 Hz), 150.5, 150.3, 143.3, 136.6,
136.2, 134.5 (d, J = 10.1 Hz), 130.9, 129.5, 126.5, 121.8 (d, J = 273.8 Hz), 121.3, 112.9 (d, J =
20.7 Hz), 111.3, 21.0; F NMR (376 MHz, DMSO-ds) & -112.1; HRMS (ESI) m/z calcd for
CpsH23FN,4O5S, [M + H]* 579.1167, found 579.1164.

N,N'-(2-(6-chloro-4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3¢)

. o 9 Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 78% (93 mg):
7@& o mp 295 - 296 °C. 'H NMR (400 MHz, DMSO-dg) 8 12.06 (s, 1H), 9.69 (s,
o 2H), 8.03 (d, J= 2.5 Hz, 1H), 7.84 (dd, /= 8.7, 2.5 Hz, 1H), 7.59 (d, /= 8.7

Hz, 1H), 7.38 (d, J = 8.3 Hz, 4H), 7.25 (t, J = 8.2 Hz, 1H), 7.12 (d, J= 8.0 Hz,

4H), 6.99 (d, J = 8.2 Hz, 2H), 2.25 (s, 6H); 13C NMR (100 MHz, DMSO-d¢) &
160.8, 149.7, 147.1, 143.2, 136.6, 136.2, 134.0, 130.9, 130.8, 129.5, 129.4, 126.5, 124.5, 123.2,
121.8, 120.7, 21.0; HRMS (ESI) m/z caled for CasHp3CIN,OsS, [M + H]* 595.0871, found
595.0873.

N,N'-(2-(6-methoxy-4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3d)

o g @/ Eluent: petroleum ether/ethyl acetate (1:1). White solid. Yield: 92% (108
7@% mg): mp 261 - 262 °C. 'H NMR (400 MHz, DMSO-dg) & 11.70 (s, 1H),

Hy 9.78 (s, 2H), 7.57 (d, J= 8.8 Hz, 1H), 7.51 (d, J=2.9 Hz, 1H), 7.44 (dd, J =
8.8, 3.0 Hz, 1H), 7.34 (d, J = 8.2 Hz, 4H), 7.25 (t, J = 8.2 Hz, 1H), 7.11 (d,
J = 8.1 Hz, 4H), 6.99 (d, J = 8.2 Hz, 2H), 3.90 (s, 3H), 2.25 (s, 6H); 13C
NMR (101 MHz, DMSO-d¢) 6 170.3, 161.3, 158.0, 147.1, 143.2, 142.5, 136.3, 136.2, 130.7, 129.5,
128.7, 126.4, 123.2, 122.6, 121.4, 105.8, 55.8, 21.0; HRMS (ESI) m/z caled for Cy9H,sN4OgS, [M
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H]* 591.1367, found 591.1369.

N,N'-(4-fluoro-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3e)
3 @/ Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 65% (75 mg):
@ mp 227 - 228 °C. 'H NMR (400 MHz, DMSO-dg) 5 11.65 (s, 1H), 9.65 (s, 1H),
ool 9.53 (s, 1H), 8.01 (ddd, J = 18.5, 7.9, 1.2 Hz, 1H), 7.81 — 7.73 (m, 1H), 7.68 —
7.38 (m, 3H), 7.36 — 7.25 (m, 1H), 7.25 — 7.17 (m, 4H), 6.99 (d, J = 8.0 Hz,
2H), 6.85 (dd, J= 18.4, 8.0 Hz, 2H), 2.19 (s, 3H), 2.08 (s, 3H); 3C NMR (100
MHz, DMSO-dg) 6 161.0, 157.9, 155.5, 148.4, 147.8, 143.3, 142.8, 137.4, 135.0 (d, J=222.0 Hz),
131.84 (d, J= 3.1 Hz), 129.5, 129.3 (d, J = 18.1 Hz), 129.0, 127.2, 126.9, 126.6 (d, J = 8.6 Hz),
126.3, 125.9, 125.4, 123.3 (d, J = 16.2 Hz), 121.5, 118.0 (d, J = 22.2 Hz), 21.0, 20.9; '°F NMR
(376 MHz, DMSO-dg) 6 -119.6; HRMS (ESI) m/z calcd for C,sH;FN4OsS, [M + H]* 579.1167,
found 579.1170.

N,N'-(5-fluoro-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3f)
o . Eluent: petroleum ether/ethyl acetate (2:1). White solid. Yield: 94% (109 mg):
@NH HN’\\S\(\JU mp 240 - 241 °C. 'H NMR (400 MHz, DMSO-d¢) 8 8.11 (dd, J=7.9, 1.3 Hz,
| . 1H), 7.80 (ddd, J = 8.4, 7.2, 1.5 Hz, 1H), 7.66 — 7.36 (m, 6H), 7.18 (d, J = 8.1
Hz, 4H), 6.77 (d, J = 10.5 Hz, 2H), 2.25 (s, 6H); 13C NMR (100 MHz, DMSO-
de) 0 170.3, 167.0, 163.2, 161.4 (d, J = 127.4 Hz), 148.4, 143.6, 138.6, 136.4,
133.9, 130.1 (d, J=286.1 Hz), 129.7, 127.0, 126.6, 125.6, 122.3, 104.7, 21.0; '°F NMR (376 MHz,
DMSO-dg) 6 -106.2; HRMS (ESI) m/z calcd for CygHpFN4OsS, [M + H]* 579.1167, found
579.1165.

0-%-0

N'-(5-chloro-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3g)
o \ @ Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 60% (71 mg):
d:/”” s mp>300 °C. 'H NMR (400 MHz, DMSO-d¢) 4 7.90 (dd, J = 7.9, 1.2 Hz, 1H),
o 7.64 — 7.58 (m, 1H), 7.46 (d, J = 8.2 Hz, 1H), 7.33 (dd, J = 17.6, 7.6 Hz, 2H),
7.26 (d, J = 8.2 Hz, 4H), 7.10 (d, J = 8.1 Hz, 1H), 7.03 (s, 1H), 6.96 (t, J= 7.7
Hz, 4H), 6.76 (s, 2H), 2.05 (s, 6H); 3C NMR (100 MHz, DMSO-dg) 6 161.7,
148.0, 143.5, 142.0, 141.5, 136.8, 135.1, 134.9, 134.2, 129.9, 129.8, 129.4, 126.8, 126.7, 126.6,
125.7,21.1; HRMS (ESI) m/z calcd for C,3Hp3CIN4OsS, [M + H]* 595.0871, found 595.0872.

|
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N'-(5-bromo-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-

methylbenzenesulfonamide) (3h)

\ U Eluent: petroleum ether/ethyl acetate (2:1). Brown solid. Yield: 87% (111 mg):

@%N/”” "y mp>300 °C. 'H NMR (400 MHz, DMSO-dg) & 8.11 (dd, J = 7.9, 1.2 Hz, 1H),

B 7.86 —7.76 (m, 1H), 7.61 — 7.49 (m, 2H), 7.49 — 7.38 (m, 4H), 7.18 (d, J = 8.1

Hz, 4H), 7.12 (s, 2H), 2.27 (s, 6H); *C NMR (100 MHz, DMSO-d¢) & 161.8,

148.3, 143.6, 136.3, 133.9, 129.8, 129.7, 127.4, 127.1, 126.7, 126.5, 125.5,

124.2, 122.7, 122.3, 121.1, 21.0; HRMS (ESI) m/z calcd for C,3H,3BrN4OsS, [M + HJ* 639.0366,

0=8=0



found 639.0363.

N,N'-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)-5-(trifluoromethyl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3i)

o o Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 96% (121mg):
@}ﬁ@/ mp>300 °C. 'H NMR (400 MHz, DMSO-d¢) 6 8.11 (dd, J = 7.7, 0.8 Hz, 1H),

p

N

w781 (ddd, J = 84,72, 1.5 Hz, 1H), 7.58 — 7.50 (m, 2H), 746 (t, J = 7.0 Hz,

4H), 7.23 (s, 2H), 7.19 (d, J = 8.0 Hz, 4H), 2.26 (s, 6H); 13C NMR (100 MHz,

DMSO-d¢) 8 162.0, 148.5, 147.8, 143.7, 137.9, 136.3, 133.9, 130.4 (d, J =

32.5 Hz), 129.7, 129.3, 129.3 (d, J = 122.6 Hz), 127.3, 1268, 126.6, 125.6, 123.6 (dd, J = 287.1,

112.0 Hz), 114.1, 21.0; F NMR (376 MHz, DMSO-d) 8 -62.4; HRMS (ESI) m/z calcd for
CaoHasF3N;O5S, [M + H]* 629.1135, found 629.1134.

N,N'-(5-methyl-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3j)

o o U Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 70% (80 mg):

NH HN-$
d:/ ° mp 242 - 243 °C. '"H NMR (400 MHz, DMSO-d¢) 8 11.68 (s, 1H), 9.79 (s, 2H),
ol 8.13(dd, J=7.9, 1.2 Hz, 1H), 7.87 (ddd, J = 8.4, 7.2, 1.5 Hz, 1H), 7.68 — 7.54

(m, 2H), 7.35 (d, /= 8.2 Hz, 4H), 7.11 (d, J= 8.0 Hz, 4H), 6.89 (s, 2H), 2.27 (s,

6H), 2.18 (s, 3H); 3C NMR (100 MHz, DMSO-d¢) & 161.4, 149.6, 147.9,
143.2, 140.8, 136.3, 135.9, 134.1, 129.5, 126.9, 126.7, 126.4, 125.5, 122.4, 121.6, 119.5, 21.0,
21.0; HRMS (ESI) m/z calcd for C9H6N4O5S, [M + H]* 575.1417, found 575.1415.

N,N'-(5-(tert-butyl)-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (3k)

o g @/ Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 91% (112 mg):

@ " mp>300 °C. '"H NMR (400 MHz, DMSO-dg) & 11.73 (s, 1H), 9.78 (d, J = 19.0

HY Hz, 2H), 8.12 (dd, J = 7.9, 1.2 Hz, 1H), 7.84 (ddd, J = 8.4, 7.2, 1.5 Hz, 1H),
7.64 (d,J=17.8 Hz, 1H), 7.59 — 7.49 (m, 1H), 7.36 (d, J = 8.3 Hz, 4H), 7.14 (d,
J= 8.0 Hz, 4H), 6.84 (s, 2H), 2.25 (s, 6H), 0.97 (s, 9H); 3C NMR (100 MHz,
DMSO-dg) & 161.4, 153.3, 149.8, 148.0, 143.3, 141.8, 136.0, 134.1, 129.4, 129.3, 126.9, 126.7,
125.6, 121.6, 120.0, 119.0, 34.3, 30.2, 20.9; HRMS (ESI) m/z calcd for C5,H3,N405S, [M + H]*
617.1887, found 617.1889.

0=$=0

N,N'-(5-methoxy-2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-
methylbenzenesulfonamide) (31)
o o Eluent: petroleum ether/ethyl acetate (1:1). White solid. Yield: 90% (106 mg):
(;ﬁ/)“{&@ mp 265 - 266 °C. '"H NMR (400 MHz, DMSO-dg)  10.00 (s, 2H), 8.10 (dd, J =
oo, 7.9, 1.2 Hz, 1H), 7.89 — 7.76 (m, 1H), 7.60 (d, J= 7.9 Hz, 1H), 7.56 — 7.46 (m,
1H), 7.38 (d, J = 8.3 Hz, 4H), 7.12 (d, J = 8.1 Hz, 4H), 6.51 (s, 2H), 3.55 (s,
3H), 2.24 (s, 6H); 3C NMR (100 MHz, DMSO-dy) & 161.6, 160.1, 149.7,
148.0, 143.4 137.6, 136.1, 134.1, 129.6, 126.7, 126.6, 126.6, 125.6, 121.6, 113.4, 105.9, 55.3, 21.0;
HRMS (ESI) m/z calcd for C9H6N4O6S, [M + H] 591.1367, found 591.1365.



N,N'-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)dibenzenesulfonamide (3m)
o . Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 83% (88 mg): mp
dﬁ““ "”/\\S\g)@ 254 - 255 °C.'H NMR (400 MHz, DMSO-ds) 6 11.82 (s, 1H), 9.93 (s, 2H), 8.12
NH., (dd, /=179, 1.2 Hz, 1H), 7.86 — 7.77 (m, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.58 —
@ 7.44 (m, TH), 7.37 (t, J = 7.8 Hz, 4H), 7.20 (t, J = 8.2 Hz, 1H), 6.94 (dd, J = 8.2,
3.9 Hz, 2H); 3C NMR (100 MHz, DMSO-dg) & 161.7, 149.4, 148.3, 139.4,
136.3, 133.9, 132.9, 130.7, 129.1, 127.1, 126.7, 126.5, 125.6, 122.0, 121.6, 120.0; HRMS (ESI)

m/z calcd for CygHpgN4OsS, [M + H]*™ 533.0948, found 533.0949.

N,N'-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)bis(4-methoxybenzenesulfonamide)
(3m)

o o @OCHB Eluent: petroleum ether/ethyl acetate (1:1). White solid. Yield: 89% (105

(j mg): mp>300 °C. 'H NMR (400 MHz, DMSO-d) & 11.84 (s, 1H), 9.74 (s,

Hy 2H), 8.12 (dd, J=17.9, 1.2 Hz, 1H), 7.88 — 7.80 (m, 1H), 7.63 (d, /= 7.9 Hz,

1H), 7.60 — 7.49 (m, 1H), 7.42 (d, J = 8.9 Hz, 4H), 7.25 (t, J = 8.2 Hz, 1H),

ocH, 6.99 (d, J = 8.2 Hz, 2H), 6.89 — 6.78 (m, 4H), 3.73 (s, 6H); '*C NMR (100

MHz, DMSO-d¢) & 165.1, 162.4, 161.6, 149.5, 148.1, 136.3, 134.0, 130.8, 128.7, 127.0, 126.7,

125.6, 121.8, 121.5, 120.6, 114.2, 55.5; HRMS (ESI) m/z calcd for CysHyN4O4S, [M + H]*
593.1159, found 593.1157.

0=8=0

N,N'-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)-1,3-phenylene)dimethanesulfonamide (30)
o o  Eluent: petroleum ether/ethyl acetate (20:1). White solid. Yield: 80% (65 mg): mp
@i%sg 198 - 199 °C . 'H NMR (400 MHz, DMSO-d¢) 8 12.08 (s, 1H), 9.34 (s, 2H), 8.14
will (dd, /=17.9, 1.2 Hz, 1H), 7.78 (ddd, J = 8.5, 7.2, 1.6 Hz, 1H), 7.60 (d, J = 7.7 Hz,
1H), 7.55 — 7.48 (m, 1H), 7.45 (dd, J = 8.9, 7.5 Hz, 1H), 7.34 (d, J = 7.9 Hz, 2H),
2.98 (s, 6H); 3C NMR (100 MHz, DMSO-d¢) & 162.3, 149.4, 148.9, 136.8, 133.8, 130.6, 128.5,
127.0, 126.5, 125.6, 122.7, 122.1, 120.0; HRMS (ESI) m/z caled for Ci¢H;sN4OsS, [M + H]*

409.0635, found 409.0634.

4-Methyl-N-(2-(4-0x0-3,4-dihydroquinazolin-2-yl)phenyl)benzenesulfonamide (4a)
9 o @ Eluent: petroleum ether/ethyl acetate (4:1). White solid. Yield: 43% (34 mg):
@ mp 178 - 188 °C . 'H NMR (400 MHz, DMSO-ds) & 12.30 (s, 1H), 11.67 (s,
1H), 8.15 (d, /J=7.9 Hz, 1H), 7.90 (t, J= 7.6 Hz, 1H), 7.81 (d, /= 7.9 Hz, 1H),
7.70 (d, J= 8.1 Hz, 1H), 7.58 (t, J= 7.5 Hz, 1H), 7.51 (dd, J = 13.2, 3.3 Hz, 2H), 7.41 (d, J=8.2
Hz, 2H), 7.29 — 7.19 (m, 1H), 7.10 (d, J = 8.2 Hz, 2H), 2.24 (s, 3H); '*C NMR (100 MHz, DMSO-
de) 6 161.7, 152.3, 146.8, 143.6, 136.8, 135.6, 134.9, 132.0, 129.6, 129.6, 128.6, 127.2, 126.5,
125.8, 124.5, 122.4, 122.1, 120.9, 20.9; HRMS (ESI) m/z caled for C,H7N;0;S [M + H]*
392.1063, found 392.1067.



'H and *C NMR Spectra
The 'H and '*C NMR spectra of 3a
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The 'H and '*C NMR spectra of 3b
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The 'H and '*C NMR spectra of 3¢
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The 'H and *C NMR spectra of 3d

-S

NH HN

LG9v¢'¢ —

HsCO

9€€06'¢ —

612869
€9200°L {
02860°L |
L¥8LL LA
9€2€Z" L
08252 L
62€17 L
Lozes Lt
Lzese L ¢
2682Y'L
989" 4
€015y L
£v85Y'L
11205°L ]
£v605°L
88165/ |
866,62

8¥6..°6 —

12€0L’ L —

W
(o]

=5=0

N
o}

HO09

SEELREEE

~O M

0'C

8'0

0.0 -0.5

0.5

10.5

1 (ppm)

298960 —

o
)
I

1€6¥.°GG —

802L8 701
18585221
GL0SEETL
92507921
61902821 %
85287671 ~-
16659°0€)L
GLSYLOEL
£26€°9€1
6958127l \
900€Z°EVL

620085} ~
LLESC L9l —

GE60€'0LL —

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
1 (ppm)

210

10



The 'H and '*C NMR spectra of 3e

186.0'C
z€L81°C
29718'9
09¥£8'9
¥5098'9
19088'9
16116'9
§5166'9
L90¥L'L
0£L9L°2
68012
692812
8GE61"L
10861°2
£6202°L
1€502°2
v6212'L
£v8Lz’L
09€22'2
SYEET'L
£Svvz L
11682°L
08LLE L
YSYEE L]
8v56¢". {
SLS0V'/
58601/ 1
S95Zv'/ |
Zrisy L
Z8Liv L
L6LbY L
111GV L
SLELY L
2iS1v° L)
0vE6Y L
€6015°2
6eeLG L]
60816/ 1
8v8e5'/ |
£v529'/ 4
SEVY9 L]
v1252°1
29962°L ]
200442
8¥E1L L
689.1°L
0606.°L
11¥61°L
168262
50286°L
218662
¥8100'8
£0520'8
818208
0670’8
008+0'8

GGES9'6

-5
W

NH HN

=S=0F

o

26T
LT

ge3eo8e

~-aNoSY-A

'S
® @
co

Fezo

10

13

14

1 (ppm)

-5
W

NH HN

90v€6°0¢ > o
¥9086°0C

21198211+
96180811 1
GE09V LTI
1¥822°€T1
1£68€ €T} 1
G986€'GZ 1 1
£€ZY6'GT)
02852'92}
£00£5°921
1¥519°9Z1
65258921
6081121
86.£0°6Z1
091621
S50ve 621 4
2605621
6782811
¥€658°LEL
889€6°€€ |
65EYL 91
80.5€°LE1
L1esLeyl 4
26662°€V 1
9/¥8L LY ]
622178V
0455%°5S1
10526'LG1
29956'091

-10

130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

140

200 190 180

210

11



The 'H and '*C NMR spectra of 3f
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The 'H and '*C NMR spectra of 3g
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The 'H and '*C NMR spectra of 3h
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The 'H and '3C NMR spectra of 3i
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The 'H and '3C NMR spectra of 3j
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The 'H and '*C NMR spectra of 3k
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The 'H and '3C NMR spectra of 31
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The 'H and '3C NMR spectra of 3m
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The 'H and '*C NMR spectra of 3n
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The 'H and *C NMR spectra of 30
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The 'H and '*C NMR spectra of 4a
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1F NMR Spectra
The '°F NMR spectrum of 3b
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The F NMR spectrum of 3e
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The 'F NMR spectrum of 3f
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The F NMR spectrum of 3i
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The HRMS of 3a and 4a

Sample name Serpie? Fosition Froa? Instrument Name tnstrumert 1
User Name: Inj vol £ InjPasition

Sample Type Sarpie IRM Calibration Status  Susmss Data Filename: o

AL Metod EEm Comment Acquired Time: 10/16/2017 11:08:01 AM
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I L A e e
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Figure S1. 3a HRMS (ESI) m/z caled for CygH24N4O5S, [M + H]* 561.1261, found 561.1264.

Sample Name Serpie18 Fosition Froad Instrument Name tnsirurert 1
User Name Inj Vel ] InjPasition

Sample Type Sampe RM Calibration Seatus  fuccms Data Filename 1134

ACQ Method TIACHUNIOV NG m Comment Acquired Time: 10/26/2017 10:45:08 AM
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Figure S2. 4a HRMS (ESI) m/z caled for C;;H7N305S [M + H]* 392.1063, found 392.1067.



