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1. Materials and methods 

The melting points of the products were determined on an XT-4 binocular microscope 

(Beijing Tech Instrument Co., China) and were not corrected. 1H and 13C nuclear 

magnetic resonance (NMR) (solvent DMSO-d6 or CDCl3) spectra were performed on 

a JEOL-ECX500 NMR spectrometer at room temperature using tetramethylsilane 

(TMS) as an internal standard. The following abbreviations were used to designate 

chemical shift multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = 

multiplet. All first-order splitting patterns were assigned based on the appearance of 

the multiplet. Splitting patterns that could not be easily interpreted were designated as 

multiplet (m). High resolution mass spectrometer (HRMS) data was conducted using 

a Thermo Scientific Q Exactive (Thermo, USA). Analytical thin-layer 

chromatography (TLC) was performed on silica gel GF254 (400 mesh). Thin-layer 

chromatography purification was carried out using silica gel. All of the reagents and 

reactants were purchased from commercial suppliers and of analytical reagent grade 

or chemically pure. All solvents were dried, deoxygenated, and redistilled before use.

2. Purification of the viruses

Extraction of TMV. According to the reference method,1,2 tobacco (Nicotiana 

tabacum L.) the tobacco that has been infected with TMV virus is selected, and the 

seriously infected leaves are cut and placed in a mortar, added with liquid nitrogen to 

grind, and then poured into a volume of phosphate (pH 7.20, 0.01 mol/L) buffer that 

adds twice the weight of the leaves. After sufficient grinding, filter with gauze and 

centrifuge the filtrate under specific conditions.

The specific steps of the purification steps are as follows:

i. The severely infected leaves are cut and placed in a mortar and treated with liquid 

nitrogen. Then double the volume of phosphate buffer solution (pH 7.20, 0.01 mol / 

L) of the blade weight, grind, then add 10% chloroform / n-butanol (1: 1) solution, 

grind it thoroughly and filter with four layers of gauze.

ii. Centrifuge for 20 minutes (Condition: 8000 g, 4 °C, 260 nm), and add PEG (6%) to 

the filtered supernatant.

iii. Stir the supernatant with a mixture of PEG (6%) and NaCl (0.1 mol) for 4 h, and 
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centrifuge for 20 min. The precipitate was completely suspended in PBS (0.02 mol/L). 

Then repeat the centrifugation twice.

iv. Combine the above supernatant, centrifuge again (78000 g) for 2 hours, and 

suspend the pellet in PBS (0.02 mol/L). After centrifuging the suspension at low 

speed, the supernatant was added to the centrifuge tube together with 25% glycerol 

for 1.5 h (78000 g).

Finally, the purified virus was precipitated and suspended in glycerin.

virus concn = (A260 × dilution ratio)/ E1cm 0.1%,260 nm.

3 Chemical preparations

3.1 General Procedure for the preparation of compounds (1-16).
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 Scheme S1 Synthetic routes of target compounds 1 to 16.

Concentrated sulfuric acid (1 mmol) and ferulic acid (1 mmol) was added to the 

alcohol solution(30 mL), and themixture was heated to reflux for 9 hours, and then 

cooled to room temperature, intermediate A was obtained.2 Triethylamine(2 mmol), 

sulfonyl chloride(1 mmol) and bromoethylamine hydrobromide(1.2 mmol) was added 

to a dichloromethane solution(30 mL), and the reaction system was placed in an ice 

water bath for 4-6 hours to obtain Intermediate B.3 The intermediate A(1 mmol), 

intermediate B(1.2 mmol) and potassium carbonate(2 mmol) were stirred in 15 mL of 

acetonitrile at reflux for 6-10 hours. The reaction system was quenched with saturated 

brine, and then extracted three times with 50 mL of an organic solvent. White or 

yellow solid with a yield of 21% to 46%. The data of 1 to 16 is as follows.

3.2 Characterization of intermediates and target compounds
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(E)-3-(3-methoxy-4-(2-((4-nitrophenyl)sulfonamido)ethox

y)phenyl)acrylate ethyl (1) : Yellow solid; m.p.: 

137.4-138.4 °C; Yield: 37%; 1H NMR (500 MHz, 

DMSO-d6) δ 8.53 – 8.19 (m, 3H), 8.10 – 7.96 (m, 2H), 7.56 

(d, J = 15.9 Hz, 1H), 7.32 (d, J = 1.8 Hz, 1H), 7.17 (dd, J = 

8.4, 1.8 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 6.55 (d, J = 16.0 

Hz, 1H), 4.17 (q, J = 7.1 Hz, 2H), 4.00 (t, J = 5.4 Hz, 2H), 

3.79 (s, 3H), 3.23 (t, J = 5.2 Hz, 2H), 1.26 (t, J = 7.1 Hz, 3H); 13C NMR (125 MHz, 

DMSO-d6) δ 166.98 (s), 149.92 (s), 149.82 (s), 149.46 (s), 146.63 (s), 144.90 (s), 

128.45 (s), 128.45 (s), 127.78 (s), 124.93 (s), 124.93 (s), 123.18 (s), 116.32 (s), 

113.16 (s), 110.97 (s), 67.42 (s), 60.29 (s), 56.02 (s), 42.38 (s), 14.72 (s). HRMS (ESI) 

m/z for C20H22N2O8KS [M+K]+ cacld:489.07284, found. 489.07263.

(E)-3-(4-(2-((4-acetamidophenyl)sulfonamido)ethoxy)-3-

methoxyphenyl)acrylate methyl. (2) : White solid; m.p.: 

182-184 °C; Yield: 45 %; 1H NMR (500 MHz, DMSO-d6) δ 

10.28 (s, 1H), 7.78 (s, 1H), 7.71 (s, 4H), 7.65 (dd, J = 8.7, 

6.4 Hz, 1H), 7.57 – 7.53 (m, 1H), 7.30 (dd, J = 12.7, 1.8 Hz, 

1H), 7.17 (dd, J = 8.4, 1.8 Hz, 1H), 6.87 (t, J = 8.1 Hz, 1H), 

6.53 (d, J = 16.0 Hz, 1H), 3.96 (t, J = 5.7 Hz, 2H), 3.77 (s, 3H), 3.68 (s, 3H), 3.06 (t, J 

= 5.4 Hz, 2H), 2.04 (s, 3H); 13C NMR (125 MHz, DMSO-d6) δ 169.44 (s), 167.44 

(s), 150.19 (s), 149.58 (s), 145.12 (s), 143.25 (s), 128.15 (s), 128.15 (s), 127.74 (s), 

123.23 (s), 119.03 (s), 119.03 (s), 115.97 (s), 113.33 (s), 111.27 (s), 67.57 (s), 56.10 

(s), 51.79 (s), 42.24 (s), 24.60 (s). HRMS (ESI) m/z for C21H24N2O7KS [M+K]+ 

cacld:487.09358, found. 487.09216.

(E)-3-(4-(2-((4-acetamidophenyl)sulfonamido)ethoxy)-3

-methoxyphenyl)acrylate ethyl. (3) : white solid; 

m.p.:109.6-111.2 ˚C; yield: 38 %; 1H NMR (500 MHz, 

CDCl3) δ 7.68 (d, J = 8.3 Hz, 2H), 7.54 (d, J = 16.0 Hz, 
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1H), 7.21 – 7.16 (m, 2H), 7.08 – 6.84 (m, 2H), 6.69 (d, J = 8.8 Hz, 1H), 6.25 (d, J = 

15.9 Hz, 1H), 5.25 (t, J = 6.1 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 3.96 (t, J = 5.1 Hz, 

2H), 3.81 (s, 3H), 3.30 (dd, J = 10.9, 5.5 Hz, 2H), 2.33 (s, 3H), 1.27 (s, 3H);13C NMR 

(125 MHz, CDCl3) δ 167.12 (s), 149.75 (s), 149.46 (s), 144.18 (s), 144.18 (s), 143.55 

(s), 137.02 (s), 129.74 (s), 129.74 (s), 128.75 (s), 127.03 (s), 127.03 (s), 122.23 (s), 

116.71 (s), 114.19 (s), 110.18 (s), 68.28 (s), 60.48 (s), 55.79 (s), 42.48 (s), 21.53 (s), 

14.36 (s). HRMS (ESI) m/z for C22H26N2O7KS [M+K]+, cacld:501.10923, found. 

501.10791.

(E)-3-(3-methoxy-4-(2-((4-methoxyphenyl)sulfona

mido)ethoxy)phenyl)acrylate butyl. (4) : White 

solid; m.p.: 97.6-99.6 °C; Yield: 39 %; 1H NMR 

(500 MHz, DMSO-d6) δ 7.85 – 7.72 (m, 3H), 7.58 

(d, J = 15.9 Hz, 1H), 7.37 (d, J = 1.6 Hz, 1H), 7.24 – 

7.16 (m, 1H), 7.10 (d, J = 8.8 Hz, 2H), 6.92 (d, J = 

8.4 Hz, 1H), 6.58 (d, J = 15.9 Hz, 1H), 4.13 (t, J = 6.6 Hz, 2H), 4.00 (t, J = 5.6 Hz, 

2H), 3.83 (s, 3H), 3.81 (s, 3H), 3.07 (d, J = 5.7 Hz, 2H), 1.70 – 1.53 (m, 2H), 1.38 

(dd, J = 15.0, 7.5 Hz, 2H), 0.92 (t, J = 7.4 Hz, 3H); 13C NMR (125 MHz, DMSO-d6) δ 

167.08 (s), 162.60 (s), 150.15 (s), 149.56 (s), 144.98 (s), 132.33 (s), 129.16 (s), 

129.16 (s), 127.76 (s), 123.33 (s), 116.27 (s), 115.16 (s), 114.78 (s), 114.78 (s), 

113.22 (s), 111.07 (s), 67.57 (s), 63.98 (s), 56.07 (s), 42.23 (s), 30.80 (s), 27.48 (s), 

19.17 (s), 14.08 (s). HRMS (ESI) m/z for C23H29NO7KS [M+K]+, cacld:502.12939, 

found.502.12941.

(E)-3-(3-methoxy-4-(2-((4-methoxyphenyl)sulfonamid

o)ethoxy)phenyl)acrylate ethyl. (5) :White solid; 

m.p.:120.7-121.6 °C; Yield: 42%; 1H NMR (500 MHz, 

DMSO-d6) δ 10.34 (s, 1H), 7.74 (s, 4H), 7.57 (d, J = 15.9 

Hz, 1H), 7.35 (d, J = 1.8 Hz, 1H), 7.19 (dd, J = 8.4, 1.8 

Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 6.56 (d, J = 16.0 Hz, 

1H), 4.17 (q, J = 7.1 Hz, 2H), 4.00 (t, J = 5.6 Hz, 2H), 3.81 

(s, 3H), 3.09 (t, J = 5.7 Hz, 2H), 2.08 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H); 13C NMR (125 

O

O

O

HN

O

S
O

O
O

Figure S4

O

O

O

HN

O

S
O

O
O

Figure S5



S7

MHz, DMSO-d6) δ 169.46 (s), 167.00 (s), 150.14 (s), 149.54 (s), 144.96 (s), 143.20 

(s), 134.44 (s), 128.14 (s), 128.14 (s), 127.73 (s), 123.24 (s), 119.01 (s), 119.01 (s), 

116.29 (s), 113.22 (s), 111.10 (s), 67.55 (s), 60.29 (s), 56.06 (s), 42.27 (s), 24.60 (s), 

14.71 (s). HRMS (ESI) m/z for C21H26NO7S [M+H]+, cacld:436.14172, found. 

436.14245.

(E)-3-(3-methoxy-4-(2-(methylsulfonamido)ethoxy)phe

nyl)acrylate methyl. (6) : White solid; m.p.: 84-85.6 °C; 

Yield:42%; 1H NMR (500 MHz, DMSO-d6) δ 7.60 (d, J = 

16.0 Hz, 1H), 7.38 (d, J = 1.6 Hz, 1H), 7.24 (dd, J = 8.2, 

1.6 Hz, 1H), 7.01 (d, J = 8.2 Hz, 1H), 6.58 (d, J = 16.0 Hz, 

1H), 4.45 – 4.28 (m, 2H), 3.82 (d, J = 3.3 Hz, 3H), 3.81 

(dd, J = 6.3, 4.4 Hz, 2H), 3.71 (s, 3H), 3.53 (s, 3H); 13C NMR (125 MHz,DMSO-d6) 

δ 167.49 (s), 150.00 (s), 149.65 (s), 145.14 (s), 128.05 (s), 123.32 (s), 116.17 (s), 

113.65 (s), 111.47 (s), 69.01 (s), 56.25 (s), 51.87 (s), 40.34 (s), 31.71 (s). HRMS 

(ESI) m/z for C14H19NO6KS [M+K]+, cacld:368.05585, found. 368.05647.

(E)-3-(3-methoxy-4-(2-((4-methylphenyl)sulfonamido)e

thoxy)phenyl)acrylate1 ethyl.(7) : White solid; m.p.: 

91-93 °C; Yield: 48%; 1H NMR (400 MHz, DMSO-d6) δ 

7.88 (s, 1H), 7.69 (t, J = 10.6 Hz, 2H), 7.64 (dd, J = 8.1, 

5.5 Hz, 1H), 7.62 – 7.56 (m, 1H), 7.36 (d, J = 5.2 Hz, 2H), 

7.20 (dd, J = 8.3, 1.6 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 

6.61 – 6.55 (m, 1H), 4.17 (dt, J = 7.1, 2.7 Hz, 2H), 4.05 – 3.93 (m, 2H), 3.85 – 3.74 

(m, 3H), 3.11 (dd, J = 17.3, 12.2 Hz, 2H), 2.37 (s, 3H), 1.25 (dd, J = 7.1, 2.2 Hz, 3H). 

13C NMR (100 MHz, DMSO-d6) δ 166.99 (s), 150.15 (s), 149.57 (s), 144.95 (s), 143.15 

(s), 137.86 (s), 130.09 (s), 127.78 (s), 127.36 (s), 127.02 (s), 123.25 (s), 116.33 (s), 

113.27 (s), 111.13 (s), 67.59 (s), 60.28 (s), 56.08 (s), 42.25 (s), 21.43 (s), 14.71 (s). 

HRMS (ESI) m/z for C21H26NO6S [M+H]+; cacld:420.14676, found. 420.14753.

(E)-3-(3-methoxy-4-(2-((4-methylphenyl)sulfonam

ido)ethoxy)phenyl)acrylate butyl. (8): White solid; 
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m.p.104.4-106.6 °C; Yield: 39%;  1H NMR (500 MHz, DMSO-d6) δ 7.83 (s), 7.66 

(d, J = 8.5 Hz), 7.53 (d, J = 15.9 Hz), 7.33 (dd, J = 10.0, 7.5 Hz), 7.16 (d, J = 8.7 Hz), 

6.86 (d, J = 8.5 Hz), 6.53 (d, J = 16.0 Hz), 4.09 (dd, J = 8.7, 4.9 Hz), 3.96 (dd, J = 

12.6, 6.6 Hz), 3.76 (s), 3.11 – 2.96 (m), 2.33 (s), 1.65 – 1.53 (m), 1.34 (dt, J = 15.2, 

7.5 Hz), 0.87 (dd, J = 8.6, 6.4 Hz); 13C NMR (125 MHz, DMSO-d6) δ 167.14 (s), 

150.20 (s), 149.60 (d, J = 3.6 Hz), 145.04 (s), 143.22 (s), 137.90 (s), 130.15 (s), 

130.15 (s), 127.82 (s), 127.08 (s), 127.08 (s), 123.38 (s), 116.36 (s), 116.32 (s), 

113.29 (s), 111.13 (s), 67.63 (s), 64.04 (s), 56.14 (s), 30.85 (s), 21.50 (s), 19.22 (s), 

14.14 (s). HRMS (ESI) m/z for C23H30NO6S [M+K]+, cacld:448.17838, found. 

448.17883.

(E)-3-(4-(2-((2-fluorophenyl)sulfonamido)ethox

y)-3-methoxyphenyl)acrylate butyl.(9) : White 

solid; m.p.: 71.5-73.4 °C; Yield: 35%;  1H NMR 

(500 MHz, DMSO-d6) δ 8.29 (s, 1H), 7.88 (td, J = 

7.6, 1.7 Hz, 1H), 7.76 – 7.68 (m, 1H), 7.63 (d, J = 

15.9 Hz, 1H), 7.52 – 7.37 (m, 3H), 7.25 (dd, J = 8.4, 

1.8 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H), 6.63 (d, J = 16.0 Hz, 1H), 4.19 (t, J = 6.6 Hz, 

2H), 4.08 (t, J = 5.7 Hz, 2H), 3.85 (s, 3H), 3.32 (t, J = 5.2 Hz, 2H), 1.73 – 1.59 (m, 

2H), 1.43 (dd, J = 15.0, 7.5 Hz, 2H), 0.97 (t, J = 7.4 Hz, 3H); 13C NMR (125 MHz, 

DMSO-d6) δ 167.07 (s), 159.93 (s), 157.42 (s), 150.11 (s), 149.60 (s), 144.97 (s), 

135.62 (d, J = 8.4 Hz), 129.99 (s), 128.84 (d, J = 14.2 Hz), 127.82 (s), 125.28 (d, J = 

3.7 Hz), 123.28 (s), 117.81 (s), 117.60 (s), 116.31 (s), 113.31 (s), 111.14 (s), 67.48 

(s), 63.98 (s), 56.10 (s), 42.22 (s), 30.80 (s), 19.16 (s), 14.07 (s). HRMS (ESI) m/z for 

C22H27FNO6S [M+H]+, cacld:452.15295, found. 452.15376.

(E)-3-(4-(2-((2-fluorophenyl)sulfonamido)ethoxy)-3-meth

oxyphenyl)acrylate methyl.(10): white solid; m.p.: 

145-148 °C; Yield: 31% 1H NMR (500 MHz, DMSO-d6) δ 

8.37 (s, 1H), 7.91 – 7.85 (m, 1H), 7.70 – 7.56 (m, 3H), 7.32 

(d, J = 1.7 Hz, 1H), 7.18 (dd, J = 8.3, 1.8 Hz, 1H), 6.88 (d, J 
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= 8.4 Hz, 1H), 6.57 (d, J = 16.0 Hz, 1H), 4.00 (t, J = 5.7 Hz, 2H), 3.78 (s, 3H), 3.71 (s, 

3H), 3.32 (d, J = 4.6 Hz, 2H); 13C NMR (125 MHz, DMSO-d6) δ 167.44 (s), 150.02 

(s), 149.55 (s), 145.14 (s), 140.11 (s), 133.88 (s), 132.44 (s), 129.92 (s), 129.89 (s), 

127.75 (s), 123.12 (s), 115.95 (s), 113.21 (s), 111.12 (s), 67.40 (s), 56.03 (s), 51.79 (s), 

42.40 (s).

(E)-3-(4-(2-((2-chlorophenyl)sulfonamido)ethoxy)-

3-methoxyphenyl)acrylate butyl.(11) : White solid; 

m.p.: 78-80 °C; Yield: 39%; 1H NMR (500 MHz, 

DMSO-d6) δ 8.01 – 7.85 (m, 3H), 7.65 (d, J = 4.0 Hz, 

3H), 7.53 – 7.47 (m, 2H), 7.36 (d, J = 1.5 Hz, 1H), 

7.24 – 7.15 (m, 1H), 6.90 (d, J = 8.3 Hz, 1H), 6.59 (d, 

J = 16.0 Hz, 1H), 4.14 (t, J = 6.6 Hz, 2H), 4.07 (t, J = 5.4 Hz, 2H), 3.75 (s, 3H), 3.67 

(t, J = 5.3 Hz, 2H), 1.72 – 1.54 (m, 2H), 1.44 – 1.32 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); 

13C NMR (125 MHz, DMSO-d6) δ 149.92 (s), 149.58 (s), 144.96 (s), 137.99 (s), 

137.11 (s), 134.89 (s), 134.53 (s), 132.66 (s), 132.24 (s), 131.14 (s), 128.04 (s), 

123.25 (s), 116.38 (s), 113.24 (s), 111.09 (s), 67.49 (s), 63.99 (s), 56.12 (s), 41.51 (s), 

30.80 (s), 19.17 (s), 14.08 (s). HRMS (ESI) m/z for C22H27ClNO6S [M+H]+, 

cacld:468.12268, found. 422.12421.

(E)-3-(4-(2-((2,6-difluorophenyl)sulfonamido)ethoxy)-3

-methoxyphenyl)acrylate ethyl.(12):  White solid; 

m.p.: 79-81°C;Yield: 40%; 1H NMR (500 MHz, 

DMSO-d6) δ 7.97 – 7.73 (m, 3H), 7.69 (t, J = 8.3 Hz, 

1H), 7.61 – 7.55 (m, 1H), 7.37 (s, 1H), 7.22 (t, J = 7.2 Hz, 

1H), 7.16 – 7.05 (m, 3H), 6.92 (d, J = 8.3 Hz, 1H), 6.58 

(dd, J = 15.9, 6.7 Hz, 1H), 4.18 (q, J = 7.0 Hz, 2H), 4.00 (t, J = 5.6 Hz, 2H), 3.82 (d, J 

= 6.7 Hz, 5H), 1.26 (t, J = 7.1 Hz, 3H); 13C NMR (125 MHz, DMSO-d6) δ 166.99 (s), 

162.60 (s), 150.15 (s), 149.56 (s), 144.95 (s), 132.33 (s), 129.16 (s), 29.16 (s), 123.26 

(s), 116.31 (s), 114.78 (s), 114.78 (s), 113.24 (s), 111.10 (s), 67.57 (s), 60.28 (s), 

56.07 (s), 42.23 (s), 14.71 (s). HRMS (ESI) m/z for C20H22F2NO6S [M+H]+, 

cacld:442.11209, found. 442.11304.
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(E)-3-(3-methoxy-4-(2-(phenylsulfonamido)ethoxy)pheny

l)acrylate methyl.(13): white solid; m.p.:99-101 °C; Yield: 

26%; 1H NMR (500 MHz, CDCl3) δ 7.79 (dd, J = 16.7, 15.2 

Hz, 2H), 7.57 – 7.39 (m, 4H), 7.07 – 6.86 (m, 2H), 6.75 – 

6.66 (m, 1H), 6.30 – 6.15 (m, 1H), 5.21 (dd, J = 22.4, 8.4 

Hz, 1H), 4.10 – 3.93 (m, 2H), 3.89 – 3.78 (m, 3H), 3.74 (d, J 

= 5.7 Hz, 3H), 3.29 (d, J = 24.6 Hz, 2H). 13C NMR (125 MHz, CDCl3) δ 149.77 (s), 

144.45 (s), 132.76 (s), 129.18 (s), 126.99 (s), 122.28 (s), 116.28 (s), 114.29 (s), 

110.23 (s), 77.35 (s), 77.04 (s), 76.72 (s), 68.37 (s), 55.81 (s), 51.73 (s), 42.52 (s). 

HRMS (ESI) m/z for C19H20NO6S [M-H]+cacld. 390.10058, found. 390.10223. HRMS 

(ESI) m/z for C19H22NO6S [M+H]+, cacld:392.11533, found. 392.11623.

(E)-3-(4-(2-((4-fluorophenyl)sulfonamido)ethoxy)-3-m

ethoxyphenyl)acrylate ethyl. (14): White solid; m.p.: 

118-120 °C; Yield:31%; 1H NMR (500 MHz, DMSO-d6) 

δ 7.75 – 7.70 (m, 2H), 7.69 – 7.60 (m, 1H), 7.56 – 7.52 

(m, 1H), 7.33 (s, 1H), 7.17 (d, J = 10.1 Hz, 1H), 7.06 (d, J 

= 8.9 Hz, 2H), 6.88 (d, J = 8.4 Hz, 1H), 6.53 (d, J = 15.9 

Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.96 (t, J = 5.7 Hz, 2H), 3.79 (s, 3H), 3.10 – 2.97 

(m, 2H), 1.22 (t, J = 7.1 Hz, 3H). 13C NMR (125 MHz, DMSO-d6) δ 167.06 (s), 

162.67 (s), 150.22 (s), 149.64 (s), 145.02 (s), 132.40 (s), 129.23 (s), 127.84 (s), 

123.32 (s), 116.39 (s), 115.07 (d, J = 10.3 Hz), 114.85 (s), 113.33 (s), 111.19 (s), 

67.64 (s), 60.35 (s), 56.14 (s), 42.30 (s), 14.77 (s). HRMS (ESI) m/z for C20H23FNO6S 

[M+H]+, cacld:424.12173, found. 424.12246.

(E)-3-(4-(2-((2,6-difluorophenyl)sulfonamido)etho

xy)-3-methoxyphenyl)acrylate butyl.(15): White 

solid; m.p.:90-92 °C; Yield:21%; 1H NMR (500 MHz, 

DMSO-d6) δ 7.61 (ddd, J = 8.5, 6.1, 2.4 Hz, 1H), 7.55 

– 7.52 (m, 1H), 7.30 (d, J = 1.9 Hz, 1H), 7.22 (s, 1H), 

7.19 (d, J = 8.9 Hz, 2H), 7.15 (s, 1H), 6.88 (d, J = 8.4 

Hz, 1H), 6.53 (d, J = 15.9 Hz, 1H), 4.09 (d, J = 6.6 Hz, 2H), 4.01 (t, J = 5.6 Hz, 2H), 
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3.74 (s, 3H), 3.66 (d, J = 16.2 Hz, 2H), 1.60 – 1.56 (m, 2H), 1.34 (d, J = 7.5 Hz, 2H), 

0.88 (t, J = 7.4 Hz, 3H). 13C NMR (125 MHz, DMSO-d6) δ 167.13 (s), 160.07 (s), 

158.18 – 157.91 (m), 150.15 (s), 149.94 (s), 149.67 (t, J = 2.1 Hz), 145.02 (s), 135.43 

(s), 127.97 (d, J = 18.9 Hz), 123.26 (d, J = 4.0 Hz), 116.41 (d, J = 9.9 Hz), 113.93 (s), 

113.73 (d, J = 3.3 Hz), 113.39 (s), 111.17 (s), 67.59 (s), 64.05 (s), 56.10 (d, J = 3.0 

Hz), 42.36 (s), 30.86 (s), 19.22 (s), 14.12 (s).

(E)-3-(3-methoxy-4-(2-((4-methoxyphenyl)sulfonamido)e

thoxy)phenyl)acrylate methyl.(16): White solid; m.p.: 

111-113°C; Yield: 37%; 1H NMR (500 MHz, DMSO-d6) δ 

7.75 (t, J = 5.8 Hz), 7.71 (s), 7.55 (d, J = 15.9 Hz), 7.32 (d, J 

= 2.0 Hz), 7.17 (d, J = 8.4 Hz), 7.05 (d, J = 8.9 Hz), 6.87 (d, 

J = 8.4 Hz), 6.53 (d, J = 16.0 Hz), 3.95 (t, J = 5.7 Hz), 3.78 

(s), 3.76 (s), 3.67 (s), 3.04 – 3.01 (m). 13C NMR (125 MHz, 

DMSO-d6) δ 167.51 (s), 162.66 (s), 150.25 (s), 149.61 (s), 145.18 (s), 132.38 (s), 

129.22 (s), 127.78 (s), 123.32 (s), 116.02 (s), 114.84 (s), 113.32 (s), 111.25 (s), 

100.00 (s), 67.63 (s), 56.14 (s), 51.87 (s), 42.30 (s). HRMS (ESI) m/z for C20H24NO7S 

[M+H]+, cacld:422.12598, found. 422.12680.
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3.3 1H, 13C NMR, HRMS data of title compounds (1−16)

Figure S17 1H NMR of compound 1

Figure S18 13C NMR of compound 1
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2019101803#49 RT: 0.48 AV: 1 NL: 1.09E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S19 HRMS of compound 1

Figure S20 1H NMR of compound 2
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Figure S21 13C NMR of compound 2
2019101801#71 RT: 0.90 AV: 1 NL: 3.69E6
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S22 HRMS of compound 2
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Figure S23 1H NMR of compound 3

Figure S24 13C NMR of compound 3
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2019101554#49 RT: 0.47 AV: 1 NL: 7.82E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S25 HRMS of compound 3

Figure S26 1H NMR of compound 4
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Figure S27 13C NMR of compound 4
2019101809#55 RT: 0.53 AV: 1 NL: 1.52E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S28 HRMS of compound 4
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Figure S29 1H NMR of compound 5

Figure S30 13C NMR of compound 5
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2020011428#31 RT: 0.31 AV: 1 NL: 5.85E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S31 HRMS of compound 5

Figure S32 1H NMR of compound 6
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Figure S33 13C NMR of compound 6
2019101553#45 RT: 0.43 AV: 1 NL: 3.83E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

345 350 355 360 365 370 375 380 385 390
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A
bu

nd
an

ce

368.05585
C14H19O6NKS= 368.05647

-1.68236 ppm

352.08188
369.05923 387.13010

378.21463
370.05258

376.29700362.24088353.08542 379.21796 388.13358365.15759 371.05606359.23691351.24362 384.05060347.12665 392.29163

367.06445

386.08701

374.28113354.99734

Figure S34 HRMS of compound 6
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Figure S35 1H NMR of compound 7

Figure S36 13C NMR of compound 7
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2020011426#33 RT: 0.32 AV: 1 NL: 2.54E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S37 HRMS of compound 7

Figure S38 1H NMR of compound 8
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Figure S39 13C NMR of compound 8

2020011427#39 RT: 0.38 AV: 1 NL: 1.15E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S40 HRMS of compound 8
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Figure S41 1H NMR of compound 9

Figure S42 13C NMR of compound 9
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2020011424#35 RT: 0.34 AV: 1 NL: 5.54E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S43 HRMS of compound 9

Figure S44 1H NMR of compound 10
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Figure S45 13C NMR of compound 10

Figure S46 1H NMR of compound 11
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Figure S47 13C NMR of compound 11
2020011425#41 RT: 0.40 AV: 1 NL: 3.43E4
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S48 HRMS of compound 11
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Figure S49 1H NMR of compound 12

Figure S50 13C NMR of compound 12
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2019102965#41 RT: 0.39 AV: 1 NL: 2.64E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]

428 430 432 434 436 438 440 442 444 446 448 450 452 454
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A
bu

nd
an

ce

442.11209
C20H22O6NF2S= 442.11304

-2.14854 ppm

443.11560

453.34265
454.07098

446.10342439.02048 444.12125428.09634 451.13290447.10657437.04407 441.01495
452.06183

454.59772
449.06912445.11108

Figure S51 HRMS of compound 12

Figure S52 1H NMR of compound 13
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Figure S53 13C NMR of compound 13
2019102967#43 RT: 0.41 AV: 1 NL: 2.19E7
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S54 HRMS of compound 13
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Figure S55 1H NMR of compound 14

Figure S56 13C NMR of compound 14
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2020011422#31 RT: 0.30 AV: 1 NL: 2.24E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S57 HRMS of compound 14

Figure S58 1H NMR of compound 15
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Figure S59 13C NMR of compound 15

Figure S60 1H NMR of compound 16
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Figure S61 13C NMR of compound 16
2020011420#31 RT: 0.30 AV: 1 NL: 1.28E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Figure S62 HRMS of compound 16
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