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1. General Information

All melting points were determined on a Yanaco melting point apparatus and were
uncorrected. IR spectra were recorded as KBr pellets on a Nicolet FT-IR 5DX
spectrometer. All spectra of 'H NMR (400 MHz) and '*C NMR (100 MHz) were
recorded on a Bruker AVANCE NEO 400 MHz spectrometer in DMSO-ds or CDCl;3
(otherwise as indicated) with TMS was used as an internal reference and J values are
given in Hz. HRMS were obtained on a Bruker micrOTOF-Q II spectrometer. All
amines were prepared by purchase, terminal ynones were prepared by purchase or

literature methods' and sulfonyl azides prepared by literature methods.>
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2. Preparation and characterizations of compounds 4aa-4bl

0
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Chemical Formula: C1,H1gN2,O3S
Molecular Weight: 268.33

4-Methyl-NV-(morpholinomethylene)benzenesulfonamide (4aa), To a solution of
morpholine (1a, 88 mg, 1 mmol) and p-tosyl azide (2a, 354.9 mg, 1.8 mmol) was
added, than slowly added but-3-yn-2-one (2a, 122.5 mg, 1.8 mmol), stirred at room
temperature for corresponding time (detected by TLC or solidify). The residue was
purified via flash chromatography (silica gel, 33% EtOAc in petroleum ether) to give
of product 4aa (254.9 mg, 95%) as a white solid, mp 173-175 °C (lit.! 179-180 °C).
'"H NMR (400 MHz, CDCI3) ¢ 8.20 (s, 1H), 7.76 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 7.6
Hz, 2H), 3.74 (t, J = 4.8 Hz, 2H), 3.67 (s, 4H), 3.50 (t, J = 4.8 Hz, 2H), 2.40 (s, 3H);
3C NMR (100 MHz, CDCl3) 6 157.7, 142.7, 139.2, 129.4 (2C), 126.6 (2C), 66.8,
65.9,50.3,44.2,21.5.

The products 4ab-4ax, 4ba-4bl were prepared by the similar procedure.

PN
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Chemical Formula: C43HgN>0,S
Molecular Weight: 266.36

4-Methyl-NV-(piperidin—1-ylmethylene)benzenesulfonamide (4ab). 2184 mg
(82%), yellow solid, mp 144-146 °C (lit.? 148-149 °C). 'H NMR (400 MHz, CDCls) 6
8.09 (s, 1H), 7.74 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 3.57 (t, J = 5.6 Hz,
2H), 3.38 (t, J = 4.8 Hz, 2H), 2.37 (s, 3H), 1.75-1.56 (m, 6H); '3*C NMR (100 MHz,
CDCls) ¢ 157.3, 142.4, 139.7, 129.3 (2C), 126.5 (2C), 51.9, 44.7, 26.5, 24.9, 24.0,

< :N&NTS

Chemical Formula: C4,H1gN205S
Molecular Weight: 252.33

21.5.

4-Methyl-NV-(pyrrolidin-1-ylmethylene)benzenesulfonamide (4ac). 189.2 mg
(75%), white solid, mp 143-145 °C (lit.! 142-143 °C). 'H NMR (400 MHz, CDCls) 6
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8.30 (s, 1H), 7.76 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 3.56 (t, J = 6.6 Hz,
2H), 3.44 (t, J = 7.0 Hz, 2H), 2.37 (s, 3H), 1.95-1.91 (m, 4H); 3C NMR (100 MHz,
CDCls) 6 155.9, 142.4, 139.7, 129.3 (2C), 126.6 (2C), 50.0, 46.5, 25.1, 24.4, 21.5.

& ONTINTs

Me)

Chemical Formula: C4,H1gN>0,S
Molecular Weight: 254.35

M

N,N-Diethyl-N'-tosylformimidamide (4ad). 218.7 mg (86%), white solid, mp 73-75 °C
(lit.! 76-77 °C). '"H NMR (400 MHz, CDCl5) 6 8.12 (s, 1H), 7.74 (d, J = 8.4 Hz, 2H),
7.23 (d, J = 8.0 Hz, 2H), 3.48-3.42 (m, 2H), 3.38-3.33 (m, 2H), 2.38 (s, 3H), 1.23 (t, J
= 7.2 Hz, 3H), 1.12 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl3) § 158.1, 142.3,
139.8, 129.3 (2C), 126.4 (2C), 47.1, 41.0, 25.1, 14.5, 12.1.

Me

PPN

Me™ "N” SNTs
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Me Me

Chemical Formula: C14H25,N505S
Molecular Weight: 282.40

N,N-Diisopropyl-V'-tosylformimidamide (4ae). 276.7 mg (98%), white solid, mp
102-104 °C (lit.* 98-100 °C). 'H NMR (400 MHz, DMSO-ds) J 8.18 (s, 1H), 7.63 (d,
J=28.4 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 4.26-4.15 (m, 1H), 3.91-3.81 (m, 1H), 2.35
(s, 3H), 1.23 (d, J = 6.8 Hz, 6H), 1.17 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz,
DMSO-ds) 0 156.7, 141.8, 140.3, 129.4 (2C), 125.7 (2C), 49.8, 47.3, 22.4 (2C), 20.9,
19.0 (2C).

Ph\l\ll/§ NTs

Me

Chemical Formula: C45H1gN2>0,S
Molecular Weight: 288.37

N-Methyl-N-phenyl-N'-tosylformimidamide (4af). 173.0 mg (60%), white solid,
mp 107-109 °C (lit.> 117-118 °C). '"H NMR (400 MHz, CDCl3) 6 8.56 (s, 1H), 7.81 (d,
J=28.4 Hz, 2H), 7.42 (t, J= 7.8 Hz, 2H), 7.33-7.27 (m, 3H), 7.19 (d, /= 7.6 Hz, 2H),
3.43 (s, 3H), 2.40 (s, 3H); *C NMR (100 MHz, CDCls) 6 158.4, 143.3, 142.9, 138.9,
129.9 (2C), 129.5 (2C), 127.4, 126.8 (2C), 122.1 (2C), 36.1, 21.6.
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Chemical Formula: CogH1gN205S
Molecular Weight: 350.44

N,N-Diphenyl-V'-tosylformimidamide (4ag). 89.0 mg (26%), white solid, mp
179-181 °C. IR (KBr) v3070, 2947, 1608, 1571, 1492, 1350, 1288, 1145 cm’; 'H
NMR (400 MHz, CDCl3) 6 8.78 (s, 1H), 7.76 (d, J = 8.0 Hz, 2H), 7.40-7.37 (m, 4H),
7.34 (d, J=4.4 Hz, 1H), 7.31 (d, /= 5.2 Hz, 1H), 7.28 (d, J = 3.2 Hz, 2H), 7.21 (d, J
= 8.0 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 2.40 (s, 3H); >*C NMR (100 MHz, CDCl3) ¢
158.1, 143.5, 143.0, 139.9, 138.6, 129.9 (2C), 129.5 (2C), 129.4 (2C), 127.9, 127.6,
126.8 (2C), 126.7 (2C), 124.1 (2C), 21.6; HRMS (ESI-TOF) (m/z). Caled for

C20H19N20,8S, [M+H]" 351.1162; Found 351.1164.

P
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Chemical Formula: C47HgN-0,S
Molecular Weight: 314.40

N-((3,4-Dihydroquinolin-1(2H)-yl)methylene)-4-methylbenzenesulfonamide (4ah).
308.1 mg (98%), white solid, mp 158-160 °C. IR (KBr) v3070, 2912, 1652, 1500,
1346, 1303, 1149 cm™; '"H NMR (400 MHz, CDCls) ¢ 8.86 (s, 1H), 7.82 (d, J = 8.0
Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 7.23 (d, /= 8.0 Hz, 1H), 7.19-7.12 (m, 3H), 3.87 (4,
J = 6.2 Hz, 2H), 2.78 (t, J = 6.2 Hz, 2H), 2.40 (s, 3H), 1.99-1.93 (m, 2H); '*C NMR
(100 MHz, CDCl3) ¢ 156.1, 143.0, 138.9, 137.5, 129.9, 129.7, 129.5 (2C), 127.7,
126.8 (2C), 125.7, 117.3, 44.6, 26.9, 22.0, 21.6; HRMS (ESI-TOF) (m/z). Calcd for
Ci7H19N20sS, [M+H]" 315.1162;Found 315.1163.
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Me

Chemical Formula: C47HgN>0,S
Molecular Weight: 314.40

4-Methyl-V-(2-methylindolin-1-yl)methylene)benzenesulfonamide (4ai). 304.9 mg
(97%), white solid, mp 142-144 °C. IR (KBr) v3047, 2974, 1608, 1582, 1462, 1330,
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1292, 1145 cm™; 'H NMR (400 MHz, CDCl3) & 8.82 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H),
7.28-7.22 (m, 4H), 7.18 (t, J = 6.4 Hz, 1H), 7.12 (t, J = 7.2 Hz, 1H), 4.79-4.73 (m,
1H), 3.47-3.36 (m, 1H), 2.73-2.69 (m, 1H), 2.39 (s, 3H), 1.32 (d, J = 6.4 Hz, 3H); 1°C
NMR (100 MHz, CDCL) § 151.2, 142.8, 140.1, 139.0, 131.5, 129.5 (2C), 128.1,
126.7 (2C), 125.7, 118.9, 110.5, 56.2, 35.2, 21.6, 19.5; HRMS (ESI-TOF) (m/z).

Calcd for C17H19N20:S, [M+H]* 315.1162; Found 315.1162 .

M
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Chemical Formula: C441H4gN>05S
Molecular Weight: 240.32

N-Propyl-NV'-tosylformimidamide (4aj). 156.2 mg (65%), yellow solid, mp 73-75 °C.
IR (KBr) v3328, 3062, 2970, 1608, 1450, 1334, 1280, 1145 cm'; 'H NMR (400
MHz, CDCl3) 6 8.27 (d,J = 5.2 Hz, 1H), 7.70 (t, J = 7.2 Hz, 2H), 7.27-7.23 (m, 2H),
6.75 (s, 1H), 3.32-3.22 (m, 2H), 2.38 (s, 3H), 1.61-1.50 (m, 2H), 0.92-0.85 (m, 3H);
3C NMR (100 MHz, CDCls) 6 158.0, 142.6, 139.3, 129.4 (2C), 126.4 (2C), 43.6,
21.8, 21.5, 11.3; HRMS (ESI-TOF) (m/z). Caled for Ci1H7N>0,S, [M+H]* 241.1005;

Found 241.1006.

Ph” ONTY

H

Chemical Formula: C45H1gN205S
Molecular Weight: 288.37

NTs

N-Benzyl-N'-tosylformimidamide (4ak). 271.9 mg (94%), white solid (lit.* colorless
oil), mp 148-150 °C. 'H NMR (400 MHz, DMSO-dy) 6 9.25 (s, 1H), 8.20 (d, J = 4.8
Hz, 1H), 7.62 (t, J = 9.2 Hz, 2H), 7.38-7.29 (m, 4H), 7.26 (t, /= 7.2 Hz, 3H), 4.42 (d,
J=15.6 Hz, 2H), 2.35 (s, 3H); '3C NMR (100 MHz, DMSO-ds) 6 157.8, 142.0, 139.9,
136.9, 129.3 (2C), 128.4 (2C), 127.6 (2C), 127.3, 125.9 (2C), 44.4, 20.9.

/©/\N/§NTS
H
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Chemical Formula: C4gH1gN>03S
Molecular Weight: 318.39

N-(4-Methoxybenzyl)-N'-tosylformimidamide (4al). 264.2 mg (83%), white solid,
mp 135-137 °C. IR (KBr) v3340, 3178, 2947, 1658, 1612, 1512, 1438, 1338, 1292,
1246 cm™'; '"H NMR (400 MHz, DMSO-ds) 6 9.17 (s, 1H), 8.15 (s, 1H), 7.61 (d, J =
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8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.19 (t, J = 7.4 Hz, 2H), 6.86 (d, J = 8.4 Hz,
2H), 4.33 (s, 2H), 3.72 (d, J = 4.4 Hz, 3H),2.35 (s, 3H); '*C NMR (100 MHz,
DMSO-ds) 6 158.6, 157.4, 142.0, 139.9, 129.4 (2C), 129.1 (2C), 128.8, 125.9 (20),
113.8 (2C), 55.1, 43.8, 20.9; HRMS (ESI-TOF) (m/z). Calcd for Ci¢H19N20sS, [M+H]"
319.1111; Found 319.1113.

PN
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Chemical Formula: C4gH gN30,S
Molecular Weight: 341.43

N-(2-(1H-Indol-3-yl)ethyl)-N'-tosylformimidamide (4am). 252.6 mg (74%), white
solid, mp 169-171 °C. IR (KBr) v 3445, 3047, 1666, 1438, 1338, 1276, 1145 cm™!; 'H
NMR (400 MHz, DMSO-ds) 0 10.84 (s, 1H), 8.86 (d, J=4.8 Hz, 1H), 8.09 (d, /J=4.8
Hz, 1H), 7.63 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 8.0 Hz, 1H), 7.38-7.28 (m, 3H), 7.13 (t,
J=9.0 Hz, 1H), 7.06 (t, J = 7.6 Hz, 1H), 6.99-6.93 (m, 1H), 3.52-3.47 (m, 2H), 2.88
(t, J = 7.2 Hz, 2H), 2.35 (s, 3H); '*C NMR (100 MHz, DMSO-ds) § 157.7, 141.9,
140.1, 136.2, 129.4 (2C), 127.0, 125.8 (2C), 122.8, 121.0, 118.3, 118.2, 111.4, 110.9,
41.7, 23.7, 20.9; HRMS (ESI-TOF) (m/z). Caled for CisHxN;0,S, [M+H]" 342.1271;
Found 342.1273.
=z N&NTS

Chemical Formula: C44H{2N50,S
Molecular Weight: 236.29

N-(Prop-2-yn-1-yl)-N'-tosylformimidamide (4an). 94.5 mg (40%), yellow solid, mp
168-170 °C. IR (KBr) v3310, 3059, 2924, 2121, 1616, 1419, 1330, 1284, 1149 cm™!;
'"H NMR (400 MHz, DMSO-ds) § 9.20-9.15 (m, 1H), 8.12 (d, J= 4.4 Hz, 1H), 7.65 (d,
J=28.0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 4.02-4.0 (m, 2H), 3.23 (t, J = 2.4 Hz, 1H),
2.35 (s, 3H); *C NMR (100 MHz, DMSO-ds) 6 157.6, 142.2, 139.6, 129.4 (20),
126.0 (2C), 78.9, 74.5, 30.2, 20.9; HRMS (ESI-TOF) (m/z). Calcd for C;Hi3N20.S,
[M+H]" 237.0692; Found 237.0694.
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Chemical Formula: C14H4N,05,S
Molecular Weight: 274.34

NTs

N-Phenyl-NV'-tosylformimidamide (4ao0). 63.1 mg (23%), white solid, mp 198-200 °C
(1it.5 197 °C). 'H NMR (400 MHz, DMSO-ds) 6 11.20 (s, 1H), 8.24 (s, 1H), 7.75-7.70
(m, 2H), 7.62 (d, J = 8.0 Hz, 1H), 7.37 (t, J = 7.0 Hz, 4H), 7.28 (d, J = 8.0 Hz, 1H),
7.19-7.14 (m, 1H), 2.35 (s, 3H); '*C NMR (100 MHz, DMSO-ds) § 157.1, 142.7,
139.0, 137.6, 129.7 (2C), 129.1 (2C), 126.3 (2C), 125.3, 120.8 (2C), 21.0; HRMS

(ESI-TOF) (m/z) Calcd for Ci4H;5N,0,S, [M+H]" 272.0849; Found 275.0851.

/—NTs
Me@—NH

Chemical Formula: C45H1gN>05S
Molecular Weight: 288.37

N-p-Tolyl-N'-tosylformimidamide (4ap). 167.2 mg (58%), white solid, mp
183-185 °C. IR (KBr) 13439, 3182, 3039, 1650, 1593, 1462, 1338, 1300, 1149 cm;
'H NMR (400 MHz, DMSO-ds) 6 10.70 (s, 1H), 8.21 (s, 1H), 7.75-7.70 (m, 2H), 7.51
(d, J=8.4 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 7.6 Hz, 3H), 2.36 (d, J = 2.8
Hz, 3H) 2.26 (d, J = 4.8 Hz, 3H); '3C NMR (100 MHz, DMSO-ds) ¢ 154.4, 142.5,
139.1, 134.9, 134.5, 129.6 (2C), 129.4 (2C), 126.2 (2C), 120.6, 117.9, 20.9, 20.5;

HRMS (ESI-TOF) (m/z). Calcd for CisHi7N20,S, [M+H]* 289.1005; Found 289.1007.

Me /—NTs
Me%—@*NH
Me

Chemical Formula: C4gH25N505S
Molecular Weight: 330.45

N-(4-(tert-Butyl)phenyl)-N'-tosylformimidamide (4aq). 304.0 mg (92%), yellow
solid, mp 157-159 °C. IR (KBr) v3300, 3136, 2962, 1600, 1462, 1408, 1369, 1284,
1145 cm™'; '"H NMR (400 MHz, CDCI3) § 9.18 (s, 1H), 8.70 (s, 1H), 7.73 (d, J = 8.0
Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 7.12 (d, J = 8.0 Hz, 2H),
2.38 (s, 3H), 1.30 (s, 9H); *C NMR (100 MHz, CDCl3) 6 155.4, 149.5, 143.3, 138.3,
134.5, 129.7 (2C), 126.8 (2C), 125.9, 120.7, 118.5 (2C), 34.6, 31.3 (3C), 21.6; HRMS

(ESI-TOF) (m/z). Caled for CisHz3N,0,S, [M+H]" 331.1475; Found 331.1475.
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Chemical Formula: C44H43CIN5,O5S
Molecular Weight: 308.78

N-(4-Chlorophenyl)-V'-tosylformimidamide (4ar). 182.1 mg (59%), white solid,
mp 190-192 °C. IR (KBr) v3170, 3066, 2927, 1650, 1585, 1496, 1458, 1342, 1296,
1149 cm™; 'TH NMR (400 MHz, DMSO-ds) 6 11.05 (s, 1H), 8.28 (s, 1H), 7.73 (t, J =
9.2 Hz, 2H), 7.67 (d, J = 4.8 Hz, 1H), 7.43 (t, J = 7.4 Hz, 2H), 7.37-7.32 (m, 3H),
2.36 (s, 3H); *C NMR (100 MHz, DMSO-ds) J 154.7, 142.7, 138.8, 136.4, 129.6
(2C), 129.5, 129.0 (2C), 126.3 (2C), 122.3 (2C),.20.9; HRMS (ESI-TOF) (m/z). Calcd
for C14H14N>0,S, [M+H]* 309.0459; Found 309.0461.
(:[COZMG
H&NTS

Chemical Formula: C4gH1gN204S
Molecular Weight: 332.37

Methyl-2-(/V'-tosylformimidamido)benzoate (4as). 130.0 mg (60%), yellow solid,
mp 141-143 °C. IR (KBr) v 3247, 3062, 2954, 1698, 1625, 1446, 1338, 1145 cm’!; 'H
NMR (400 MHz, CDCI3) ¢ 11.33 (s, 1H), 8.78 (d, J = 8.8 Hz, 1H), 8.04 (d, /= 8.0 Hz,
1H), 7.82 (d, J= 8.0 Hz, 2H), 7.59-7.54 (m, 1H), 7.40 (d, /= 8.4 Hz, 1H), 7.29 (d, J =
6.4 Hz, 2H), 7.21-7.14 (m, 1H), 3.92 (d, J = 10.4 Hz, 3H), 2.40 (s, 3H); 3*C NMR
(100 MHz, CDCI3) ¢ 167.6, 154.3, 143.5, 140.2, 137.9, 134.9, 132.0, 129.6 (2C),
127.1 (2C), 124.3, 116.5, 1154, 52.8, 21.6; HRMS (ESI-TOF) (m/z). Calcd for

CisH17N204S, [M+H]" 333.0904; Found 333.0903.

/—NTs
OsN NH

Chemical Formula: C44H13N30,4S
Molecular Weight: 319.34

N-(4-Nitrophenyl)-NV'-tosylformimidamide (4at). 104.0 mg (33%), yellow solid, mp
212-214 °C. IR (KBr) v 3236, 3086, 1650, 1600, 1516, 1342, 1308, 1153 cm™'; 'H
NMR (400 MHz, DMSO-ds) J 11.26 (s, 1H), 8.38 (s, 1H), 8.28-8.23 (m, 2H), 7.90 (d,
J=28.8Hz, 1H), 7.77 (t, J = 6.4 Hz, 2H), 7.53 (d, /= 8.8 Hz, 1H), 7.38 (d, /= 8.0 Hz,
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2H), 2.37 (s, 3H); 3C NMR (100 MHz, DMSO-ds) 6 157.3, 144.2, 143.5, 142.9,
138.3, 129.5 (2C), 126.6 (2C), 125.4 (2C), 117.7 (2C), 21.0; HRMS (ESI-TOF) (m/z).

Calcd for Ci4HisN304S, [M+H]" 320.0700; Found 320.0702.

/—NTs
HO@—NH

Chemical Formula: C14H14N2>03S
Molecular Weight: 290.34

N-(4-Hydroxyphenyl)-V'-tosylformimidamide (4au). 203.2 mg (70%), white

solid, mp 239-241 °C. IR (KBr) v 3456, 3178, 3043, 2889, 1658, 1600, 1516, 1415,
1342, 1280 cm™; "TH NMR (400 MHz, DMSO-ds) 6 10.58 (d, J = 4.8 Hz, 1H), 9.50 (s,
1H), 8.14 (d, J= 5.2 Hz, 1H), 7.72-7.67 (m, 2H), 7.42 (d, /= 8.8 Hz, 1H), 7.35 (d, J =
8.0 Hz, 2H), 7.09 (d, J = 8.8 Hz, 1H), 6.76-6.73 (m, 2H), 2.35 (s, 3H); '>*C NMR (100
MHz, DMSO-ds) 6 156.9, 154.8, 142.3, 139.4, 129.5 (2C), 129.1, 126.1 (2C), 122.3
(2C), 1153 (2C), 20.9; HRMS (ESI-TOF) (m/z). Calcd for CisHisN20sS, [M+H]"

291.0798; Found 291.0801.

/—NTs
MeO NH

Chemical Formula: C45H1gN2,03S
Molecular Weight: 304.36

N-(4-Methoxyphenyl)-V'-tosylformimidamide (4av). 273.9 mg (90%), white solid,
mp 155-157 °C. IR (KBr) v3456, 3136, 2873, 1639, 1597, 1516, 1462, 1296, 1249,
1150 cm™; 'H NMR (400 MHz, CDCl3) 6 9.20 (s, 1H), 8.58 (s, 1H), 7.72 (d, J = 8.0
Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H),
3.80 (s, 3H), 2.39 (s, 3H); *C NMR (100 MHz, CDCI3) 6 158.2, 155.1, 143.3, 138.4,
130.2, 129.7 (2C), 126.7 (2C), 120.8 (2C), 115.1 (2C), 55.7, 21.6; HRMS (ESI-TOF)

(Wl/Z) Calcd for CisH17N2OsS, M+H 305.0955; Found 305.0957.

L,

Chemical Formula: C15H14N204S
Molecular Weight: 318.35

N-(Benzo[d][1,3]dioxol-5-yl)-NV'-tosylformimidamide (4aw). 238.7 mg (75%),
white solid, mp 148-150 °C. IR (KBr) v3294, 3039, 2954, 1584, 1496, 1462, 1346,
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1300, 1145, 1087, 921 em™'; 'H NMR (400 MHz, CDCls) 6 8.94 (s, 1H), 8.56 (s, 1H),
7.78-7.72 (m, 2H), 7.27 (s, 1H), 7.25 (d, J = 3.6 Hz, 1H), 6.78 (d, J = 4.0 Hz, 1H),
6.72-6.68 (m, 1H), 6.63 (d, J= 2.0 Hz, 1H), 5.9 (s, 2H), 2.40 (s, 3H); 13C NMR (100
MHz, CDCL) § 155.0, 148.9, 146.3, 143.4, 138.2, 131.4, 129.7 (2C), 126.8 (2C),
112.6, 108.9, 102.0, 101.2, 21.6; HRMS (ESI-TOF) (m/z). Caled for CisHisN>OsS,
[M+H]* 319.0747; Found 319.0749.

II I NTSNT

s
H
Chemical Formula: C1gH1gN>05S
Molecular Weight: 324.40

N-(Naphthalen-2-yl)-N'-tosylformimidamide (4ax). 256.6 mg (60%), yellow solid,
mp 132-134 °C. IR (KBr) v3271, 3059, 2920, 1616, 1396, 1280, 1145, 1087 cm™!; 'H
NMR (400 MHz, CDCls) ¢ 8.81 (s, 1H), 8.73 (s, 1H), 7.91-7.88 (m, 2H), 7.84-7.76
(m, 3H), 7.57-7.54 (m, 2H), 7.49-7.47 (m, 1H), 7.45-7.41 (m, 1H), 7.32 (d, /= 7.2 Hz,
1H), 7.24 (s, 1H), 2.40 (s, 3H); '3C NMR (100 MHz, CDCls) ¢ 158.9, 143.4, 138.1,
134.3, 133.0, 129.7 (2C), 128.7, 127.8, 127.4, 127.1, 126.9 (2C), 126.3, 125.6,
120.9,118.5, 21.6; HRMS (ESI-TOF) (m/z). Calcd for CisH7N>0-S, [M+H]" 325.1005;
Found 325.1007.

o.,0

(A

SN

Chemical Formula: C44H14N>03S
Molecular Weight: 254.30

N-(Morpholinomethylene)benzenesulfonamide (4ba). 244.1 mg (96%), white solid,
mp 129-131 °C (lit.> 137-138 °C). '"H NMR (400 MHz, CDCls) & 8.20 (s, 1H), 7.87 (d,
J =172 Hz, 2H), 7.53-7.43 (m, 3H), 3.73 (t, J = 4.8 Hz, 2H), 3.66 (s, 4H), 3.49 (t, J =
4.8 Hz, 2H); '3C NMR (100 MHz, CDCl3) § 157.8, 142.1, 132.1, 128.8 (2C), 126.5
(20), 66.8, 65.9, 50.4, 44.3.
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Chemical Formula: C44H43CIN,03S
Molecular Weight: 288.75

\

4-Chloro-N-(morpholinomethylene)benzenesulfonamide (4bb). 268.5 mg (93%),
white solid, mp 152-154 °C (lit." 159-160 °C). '"H NMR (400 MHz, CDCls) J 8.18 (s,
1H), 7.80 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 3.74 (t, /= 5.0 Hz, 2H), 3.67
(s, 4H), 3.50 (t, J = 4.8 Hz, 2H); '*C NMR (100 MHz, CDCl3) 6 157.8, 140.6, 138.5,
129.1 (2C), 128.1 (20), 66.8, 65.9, 50.5, 44.4.

o)

(\ N /%N :\S//O
O\) Br

Chemical Formula: C41H3BrN,O3S
Molecular Weight: 333.20

4-Bromo-N-(morpholinomethylene)benzenesulfonamide (4bc). 299.8 mg (90%),
white solid, mp 158-160 °C (lit.! 166-167 °C). 'H NMR (400 MHz, CDCls) § 8.17 (s,
1H), 7.73 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 3.74 (t, / = 4.8 Hz, 2H), 3.67
(s, 4H), 3.50 (t, J = 5.0 Hz, 2H); 3*C NMR (100 MHz, CDCl5) 6 157.8, 141.2, 132.1
(2C), 128.3 (20), 126.9, 66.8, 65.9, 50.5, 44.4.

0. .0

N7

N/%N/S

Chemical Formula: C41H3BrN,O3S
Molecular Weight: 333.20

2-Bromo-N-(morpholinomethylene)benzenesulfonamide (4bd). 293.2 mg (88%),
white solid, mp 138-140 °C. IR (KBr) v 3086, 2974, 2931, 2850, 1616, 1446, 1346,
1296 cm™!; 'H NMR (400 MHz, CDCls) 6 8.36 (s, 1H), 8.23 (d, J = 8.0 Hz, 1H), 7.66
(d, J=17.6 Hz, 1H), 7.43 (t, J= 7.6 Hz, 1H), 7.34 (t, J= 7.6 Hz, 1H), 3.76 (t, /= 5.0
Hz, 2H), 3.69 (s, 4H), 3.56 (t, J = 4.8 Hz, 2H); '3C NMR (100 MHz, CDCls) § 159.7,
140.4, 135.0, 133.3, 130.7, 127.8, 120.2, 67.0, 66.0, 50.6, 44.6; HRMS (ESI-TOF)

(m/z). Calcd for C1iH14N20sS, [M+H]" 332.9903; Found 332.9905.
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Chemical Formula: C45H3F3N>03S
Molecular Weight: 322.30

N-(Morpholinomethylene)-4-(trifluoromethyl)benzenesulfonamide (4be). 293.2

mg (91%), white solid, mp 156-158 °C (lit.” 154-157 °C). '"H NMR (400 MHz, CDCls)
0 8.21 (s, 1H), 8.0 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.4 Hz, 2H), 3.75 (t, J/ = 4.8 Hz,

2H), 3.68 (s, 4H), 3.52 (t, J = 5.0 Hz, 2H); '*C NMR (100 MHz, CDCls) § 158.0,

145.6 (q, J=1.1, 2C), 133.8 (q, /= 32.7, 1C), 127.2,126.0 (q, /= 3.7, 2C), 123.4 (q,

J=271.2,1C), 66.8, 65.9, 50.6, 44.5.

Chemical Formula: C1{H3N305S
Molecular Weight: 299.30

N-(Morpholinomethylene)-4-nitrobenzenesulfonamide (4bf). 269.3 mg (90%),
white solid, mp 161-163 °C (lit.! 167-168 °C). '"H NMR (400 MHz, CDCls) 6 8.30 (d,
J=8.8 Hz, 2H), 8.21 (s, 1H), 8.05 (d, J = 8.8 Hz, 2H), 3.77 (t, J = 5.0 Hz, 2H), 3.69
(s, 4H), 3.54 (t, J = 4.8 Hz, 2H); '*C NMR (100 MHz, CDCls) 6 158.0, 149.7, 147.8,

127.9 (2C), 124.2 (2C), 66.8, 65.9, 50.7, 44.6.
o, 0

K\NAN/S\Q\
O\) OMe

Chemical Formula: C15H1gN2O4S
Molecular Weight: 284.33

4-Methoxy-/N-(morpholinomethylene)benzenesulfonamide (4bg). 261.5 mg (92%),
white solid, mp 141-143 °C (lit.! 143-144 °C). 'H NMR (400 MHz, CDCls) § 8.17 (s,
1H), 7.79 (d, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 3.83 (s, 3H), 3.72 (t, J = 4.8
Hz, 2H), 3.65 (s, 4H), 3.47 (t, J = 4.8 Hz, 2H); '*C NMR (100 MHz, CDCls) 6§ 162.5,
157.5,133.9, 128.6 (2C), 114.0 (2C), 66.9, 65.9, 55.6, 50.3, 44.2.
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Chemical Formula: C4,H1gN-O3S
Molecular Weight: 268.33

N-(Morpholinomethylene)-1-phenylmethanesulfonamide (4bh). 254.9 mg (95%),
white solid, mp 154-156 °C (lit.” 154-163 °C). '"H NMR (400 MHz, CDCls) § 7.50 (s,
1H), 7.33 (s, SH), 4.24 (s, 2H), 3.63 (s, 4H), 3.57 (t, J/ = 4.8 Hz, 2H), 3.23 (t, /= 4.8
Hz, 2H); '*C NMR (100 MHz, CDCl3) § 158.9, 131.0 (2C), 130.3, 128.5 (2C), 128.4,
66.9, 66.0, 59.7, 50.2, 44.2.

o.,0

N\
(\NAN/S\Me
o/

Chemical Formula: CgH42N,03S
Molecular Weight: 192.23

N-(Morpholinomethylene)methanesulfonamide (4bi). 180.6 mg (94%), white solid,
mp 140-142 °C (lit.” 140-142 °C). '"H NMR (400 MHz, CDCls) 6 8.10 (s, 1H), 3.75 (t,
J = 4.8 Hz, 2H), 3.72-3.66 (m, 4H), 3.48 (t, J = 4.8 Hz, 2H), 2.94 (s, 3H); *C NMR
(100 MHz, CDCl3) 6 157.8, 66.9, 65.9, 50.3,44.2, 42.0.

0. .0

N2

//\N/%N,S\/Me

)

Chemical Formula: C;H44N,O3S
Molecular Weight: 206.26

N-(Morpholinomethylene)ethanesulfonamide (4bj). 198.0 mg (96%), yellow liquid
(lit.! colorless liquid). 'H NMR (400 MHz, CDCl;3) 6 8.06 (s, 1H), 3.73 (t, J = 4.8 Hz,
2H), 3.68 (s, 4H), 3.48 (t, J = 4.8 Hz, 2H), 3.03-2.97 (m, 2H), 1.29 (t, /= 7.2 Hz, 3H);
3C NMR (100 MHz, CDCl3) 6 158.2, 66.9, 65.9, 50.2, 48.1, 44.1, 8.3.

Chemical Formula: CgH1gN,O3S
Molecular Weight: 220.29
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N-(Morpholinomethylene)propane-1-sulfonamide (4bk). 202.6 mg (92%), white
solid, mp 85-87 °C. IR (KBr) 3074, 2978, 2935, 2870, 1643, 1450, 1346, 1273 cm';
"H NMR (400 MHz, CDCI3) 6 8.06 (s, 1H), 3.74 (t, J= 4.8 Hz, 2H), 3.68 (s, 4H), 3.48
(t, J= 5.0 Hz, 2H), 2.96 (t, J = 7.8 Hz, 2H), 1.83-1.74 (m, 2H), 1.01 (t, J = 7.4 Hz,
3H); *C NMR (100 MHz, CDCl3) ¢ 158.1, 66.9, 66.0, 55.6, 50.3, 44.2, 17.4, 13.1;
HRMS (ESI-TOF) (m/z).Calcd for CsHi7N>Os3S, [M+H]" 221.0955; Found 221.0956.

o.,0

N7

N/%N,S

Chemical Formula: CgH1gN,03S
Molecular Weight: 234.31

N-(Morpholinomethylene)butane-1-sulfonamide (4bl). 215.5 mg (92%), white
solid, mp 105-107 °C. IR (KBr) v3078, 2966, 2935, 2866, 1616, 1450, 1346, 1269,
1130 cm™'; 'H NMR (400 MHz, CDCls) 6 8.06 (s, 1H), 3.73 (t, J = 4.8 Hz, 2H), 3.68
(s, 4H), 3.48 (t, J = 4.8 Hz, 2H), 2.98 (t, J = 8.0 Hz, 2H), 1.77-1.71 (m, 2H), 1.46-1.37
(m, 2H), 0.91 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCls) ¢ 158.1, 66.9, 66.0,
53.6, 50.3, 44.1, 25.6, 21.6, 13.6; HRMS (ESI-TOF) (m/z). Calcd for CoHisN,OsS,

[M+H]" 235.1111; Found 235.1112.
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Figure S62. 100 MHz 3C{'H} NMR spectrum of compound 4bg (recorded in CDCI»).
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Figure S63. 400 MHz 1H NMR spectrum of compound 4bh (recorded in CDCI5).
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Figure S66. 100 MHz 3C{'H} NMR spectrum of compound 4bi (recorded in CDC]l3).
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Figure S68. 100 MHz 3C{'H} NMR spectrum of compound 4bj (recorded in CDCl5).
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Figure S70. 100 MHz 3C{'H} NMR spectrum of compound 4bk (recorded in CDCl3).
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Figure S71. 400 MHz 1H NMR spectrum of compound 4bl (recorded in CDCI3).
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Figure S72. 100 MHz 3C{'H} NMR spectrum of compound 4bl (recorded in CDCl3).

CDCls

~6000000

-4500000

-4000000

-3500000

~3000000

-2500000

-2000000

-15600000

-1000000

~o00000

-0

200 190 180 170 160 150 140 130 120 110 100 90

1

(ppm)
S87

80

70

60

50 40

30

20

-—500000



	页面提取自－YWG-RSC advance-ESI+Part A 20210910
	YWG-RSC advance-ESI+Part A+B 20210910
	YWG-GC-ESI Part A 20210801
	YWG-GC-ESI Part B 20210801




