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1. Detailed Antiviral Biological Assay Methods

The antiviral biological assay was carried out in a growth chamber at a temperature of 25 °C. The
synthesized compounds were first dissolved within a suitable amount of DMSO and diluted with water
containing 0.1% TW-80 to make a concentration of 500 pg/mL, and the commercialized antiviral agent
ningnanmycin was used as the positive control. Ningnanmycin is 8% aqueous solution (Huagiang
biological, Wuhan, China), which can be diluted directly with water to the corresponding
concentration.
1.1 Inactivation Effect of Compounds against TMYV in vivo

To test viral inhibition, equal volumes of the virus (1.2 x 10 ug/mL) and the solution (1.0 mg/mL)
of synthesized compounds or controls were mixed together for 30 min. The mixture was then
inoculated into the growing N. glutinosa. leaves of the same age (4—5 leaves) by rubbing emery, and
another pot was inoculated with the mixture of solvent and the virus by rubbing emery as the control.
Then, the leaves were washed with water after 30 min. The local lesion numbers were recorded 2—3
days after inoculation. There are three replicates for each compound.
1.2 Curative Effect of Compounds against TMYV in vivo

TMV (6 x 10 pg/mL) was inoculated on the growing leaves of N. glutinosa. of the same age by
rubbing emery. Then, the leaves were washed with water and dried. The solution (500 pg/mL) of
synthesized compounds or controls was smeared on the inoculated leaves, while inoculated leaves in
another pot were smeared with the solvent as a control. The local lesion numbers were recorded 2—3
days after inoculation. There are three replicates for each compound.
1.3 Protective Effect of Compounds against TMV in vivo

The solution (500 pg/mL) of synthesized compounds and ningnanmycin was sprayed on growing
N. glutinosa. leaves of the same age. In another pot, the leaves were sprayed with the solvent as a
control. The leaves were then inoculated with the virus after 24 h by rubbing emery, and then wash
the leaves with clear water after 30 min. The total local lesion numbers appearing on the leaves 2—3
days after inoculation were recorded. There are three replicates for each compound.
1.4 Determination of ECsy Values

Taking the process of ECso value testing for the target E; as an example, 4 mg compound E; was

accurately weighed and dissolved in 80 pL of DMSO to give a mother liquor. Then, 40 pL solution



was taken out and mixed with 4 mL 0.1% TW-80 water to give the first concentration (500 pg/mL);
after adding 40 pnL DMSO to the remaining 40 pL of solution, 40 pL solution was taken out and mixed
with another 4 mL 0.1% TW-80 water to give the second concentration (250 pg/mL). According to the
same operation to prepare solutions of different concentrations. And the ECso values of target
compounds against TMV were measured. There are three replicates for each compound.

The calculation formula for the inhibition rate of the test compound against TMV is as follows:

Y = (C-A)/Cx100%.

Y: the inhibitory rate of the compound against plant viruses; C: the number of dead spots in the
control group (the left half of the leaf); A: the number of dead spots in the compound treatment group
(the right half of the leaf).

2. Detailed Inhibition Rate of ECsy Values
The ECsp value is calculated by the linear equation that determines the inhibitory activity of compounds
against viruses at five concentration gradients, respectively, and the inhibitory activity at different

concentrations was shown in Table S1 and Table S2.

Table S1. The ECso values of some title compounds for curative activity * (ug/mL).

Inhibition rate = SD (%)

NO.
500 250 125 62.5 31.25

E> 50.6+2.2 46.4+6.3 41.5+6.8 342+3.1 26.5+2.3

Es 59.24+6.6 45.4+34 39.4+4.38 31.6+2.7 29.8+3.1

Eo 50.6+4.1 46.7+7.6 36.4+5.5 32.0+£5.5 27.8+2.4

Ezo 52246.6 46.9+4.8 39.1£32 35.6+4.6 28.5+2.6

Ex 50.5+5.6 46.11+4.8 40.0+4.2 35.8+34 31.24+43
NNM* 57.91+6.6 53.3+6.8 473+6.8 41.8+5.7 32.0+74

* ningnanmycin; * Each experiment was performed in triplicate.

Table S2. The ECso values of some title compounds for protective activity * (ug/mL).



Inhibition rate = SD (%)

NO.
500 250 125 62.5 31.25

E: 65.1t4.1 48.1t7.4 41.0t54 36.5+4.8 323+3.7

Eo 50.3+4.5 448+2.4 37.8+6.4 329+44 28.0+4.9

Eu4 63.0+5.0 46.9+3.3 39.4+5.1 327+54 27.4+4.0

E17 61.31+43 444159 40.5+5.2 36.4+73 30.5+64

Ex 56.6+3.7 41.5+34 37.4+23 32.5+5.1 27.8+4.8
NNM* 56.0+3.6 48.7+5.2 435+3.8 38.9+5.8 342439

* ningnanmycin; * Each experiment was performed in triplicate.

3. Crystallographic Data of Title Compound E3

Table S3. The crystal data of compound Es.

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o

o/
pre

v/°
Volume/A3
zZ
Pealeg/cm’
wmm!

F (000)

Crystal size/mm’

C1sH14CINsS»

399.91
273.15
monoclinic
P2i/c
20.6463(17)
7.6779(7)
11.7492(11)
90
90.755(4)
90
1862.3(3)

4

1.426

4.011

824.0

0.23 x0.22 x0.19




Radiation CuKo (A =1.54178)

20 range for data collection/° 8.566 to 139.782

Index ranges -25<h<25,-9<k<6,-14<1<14
Reflections collected 15356

Independent reflections 3506 [Rint=0.1163, Rsigma = 0.2355]
Data/restraints/parameters ~ 3506/0/236

Goodness-of-fit on F2 1.062

Final R indexes [I[>=20 (I)] R1=0.0734, wR2 = 0.1998

Final R indexes [all data] Ri1=0.1821, wR2=0.2243

Largest diff. peak/hole / e A~ 0.38/-0.61

4. Protective and Curative Activity Images of Title Compounds
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Figure S1. The protective and curative activity of some title compounds at 500 pg/mL.
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Figure S2. Protective activity images of title compound Ez and ningnanmycin at different concentrations.
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5.'H NMR, 3C NMR and HRMS Data of Intermediates and Title Compounds

date for B: light yellow solid, yield 94%, m.p. 91-92 °C. 'H NMR (400 MHz, CDCl3) § 7.71 (s,
1H, benzene H), 7.53-7.40 (m, 4H, benzene H), 7.39-7.31 (m, 1H, benzene H), 5.34 (s, 2H, NH,),
4.25 (q,J= 7.1 Hz, 2H, CH,CH3), 1.32 (t, J = 7.1 Hz, 3H, CH,CH3); *C NMR (101 MHz, CDCl3) &
164.41, 148.92, 140.47, 137.43, 129.57, 127.93, 123.61, 95.95, 59.50, 14.38; HRMS (ESI): m/z calcd
for C12H140,N3 [M+H]", 232.10805; found, 232.10805.

date for C: white solid, yield 80%, m.p.182-183 °C. '"H NMR (400 MHz, DMSO-ds) § 9.16 (s, 1H,
NHNH,), 7.89 (s, 1H, pyrazole H), 7.57-7.50 (m, 4H, benzene H), 7.40 (t, J = 16.0 Hz, 1H, benzene
H), 6.33 (s, 2H, NHNH,), 4.27 (s, 2H, NH,); *C NMR (101 MHz, DMSO-dj) 5 164.88, 149.36, 138.65,
138.42, 129.85, 127.53, 123.52, 96.55; HRMS (ESI): m/z calcd for C12H12ONs [M+H]", 218.10364;
found, 218.10362.

date for D: yellow solid, yield 50%, m.p. 210-211 °C. 'H NMR (400 MHz, DMSO-de) § 14.44 (s,
1H, SH), 7.80 (s, 1H, pyrazole H), 7.56 (d, J = 4.0 Hz, 4H, benzene H), 7.46—7.41 (m, 1H, benzene
H), 6.21 (s, 2H, NH,); 3C NMR (101 MHz, DMSO-ds) § 185.01, 155.69, 145.52, 139.45, 138.15,
130.00, 128.20, 124.13, 94.74; HRMS (ESI): m/z cald for CoH14NsS, [M+H]", 256.06851; found,
256.06848.

date for Eq: light yellow solid, yield 72%, m.p. 155-156 °C. '"H NMR (400 MHz, CDCl;) & 8.32
(s, 1H, pyrazole H), 8.14 (dd, J = 8.2, 2.2 Hz, 1H, benzene H), 7.80 (d, J = 7.4 Hz, 1H, benzene H),
7.62—7.46 (m, 6H, benzene H), 7.42 (t, J = 7.2 Hz, 1H, benzene H), 5.64 (s, 2H, NH>), 4.62 (s, 2H,
CH,); 3C NMR (101 MHz, CDCl3) § 162.90, 158.32, 148.29, 144.71, 139.35, 138.59, 137.48, 135.20,
129.84, 129.64, 128.28, 123.98, 123.77, 122.83, 95.30, 37.06; HRMS (ESI): m/z caled for
C1oH13N6O2S, [M+H]", 380.0998; found, 380.0989.

date for Ez: yellow solid, yield 52%, m.p. 134-135 °C. '"H NMR (400 MHz, CDCl3) § 7.62-7.56
(m, 3H, benzene H), 7.53 (t,J= 7.5 Hz, 3H, benzene H), 7.41 (t, J= 8.0 Hz, 2H, benzene H), 7.22 (dd,
J=14.0, 7.3 Hz, 2H, benzene H), 5.66 (s, 1H, NHz), 4.66 (s, 1H, CH); *C NMR (101 MHz, CDCl5)
8 162.74, 159.51, 144.69, 139.37, 137.58, 134.35, 133.98, 131.24, 129.80, 129.35, 128.21, 127.02,
123.77,95.47,36.12; HRMS (ESI): m/z calcd for CisH1sNsCIS; [M+H]", 400.0452; found, 400.0446.

date for E3: white solid, yield 60%, m.p. 163-164 °C. 'H NMR (400 MHz, CDCl3) § 7.65 (s, 1H,

pyrazole H), 7.55 (dt, J=15.5, 7.7 Hz, 4H, benzene H), 7.43 (t, /= 7.1 Hz, 1H, benzene H), 7.36 (d,



J = 8.5 Hz, 2H, benzene H), 7.30 (d, J = 8.5 Hz, 2H, benzene H), 4.50 (s, 2H, CH,); '3C NMR (101
MHz, CDCl3) & 162.46, 159.61, 144.88, 139.04, 136.99, 134.46, 133.79, 130.45, 129.92, 128.90,
128.57, 123.95, 95.26, 37.67; HRMS (ESI): m/z calcd for C1sH;sNsCIS, [M+H]", 400.0452; found,
400.0443.

date for E4: light yellow solid, yield 60%, m.p. 140-141°C. '"H NMR (400 MHz, DMSO-ds) § 7.86
(s, 2H, pyrazole H), 7.61-7.54 (m, 5H, benzene H), 7.45-7.36 (m, 4H, benzene H), 6.55 (s, 2H, NH>),
4.56 (s, 2H, CHa); 3*C NMR (101 MHz, DMSO-ds) 5 163.08, 159.04, 145.86, 140.24, 139.93, 138.35,
133.49, 130.88, 129.97, 129.32, 128.25, 128.06, 128.03, 123.95, 95.06, 37.43; HRMS (ESI): m/z caled
for CisHisNsCIS: [M+H]", 400.0452; found, 400.0445.

date for Es: light yellow solid, yield 49%, m.p. 129-130 °C. '"H NMR (400 MHz, CDCl3) § 7.65
(s, IH, pyrazole H), 7.62—7.49 (m, 4H, benzene H), 7.44 (t,J = 7.2 Hz, 1H, benzene H), 7.36 (d, J =
7.3 Hz, 1H, benzene H), 7.25-7.13 (m, 3H, benzene H), 4.59 (s, 2H, CH>), 2.45 (s, 3H, CH;); °C
NMR (101 MHz, CDCls) & 162.34, 160.49, 144.96, 139.15, 137.21, 137.11, 133.25, 130.77, 130.28,
129.98, 128.61, 128.46, 126.41, 124.01, 95.33, 36.92, 19.28; HRMS (ESI): m/z calcd for Ci19H13NsS>
[M+H]", 380.0998; found, 380.0992.

date for Ee: white solid, yield 44%, m.p. 163—164 °C. 'H NMR (400 MHz, CDCl3) § 7.64 (s, 1H,
pyrazole H), 7.55 (dt, J = 15.5, 7.7 Hz, 4H, benzene H), 7.43 (t,J= 7.2 Hz, 1H, benzene H), 7.31 (d,
J=28.0 Hz, 2H, benzene H), 7.14 (d, J= 7.9 Hz, 2H, benzene H), 5.43 (s, 2H, NH3y), 4.51 (s, 2H, CH>),
2.34 (s, 3H, CH3); ®C NMR (101 MHz, CDCl3) § 162.27, 160.50, 144.94, 139.10, 137.85, 137.07,
132.59, 129.97, 129.52, 129.09, 128.61, 124.01, 95.34, 38.47, 21.21; HRMS (ESI): m/z caled for
C19H1sNsS, [M+H]", 380.0998; found, 380.0992.

date for Es: yellow solid, yield 71%, m.p. 150-151 °C. 'H NMR (400 MHz, DMSO-ds) & 7.86 (s,
1H, pyrazole H), 7.65-7.53 (m, 4H, benzene H), 7.49 (dd, J = 8.8, 5.5 Hz, 2H, benzene H), 7.43 (t, J
=7.1 Hz, 1H, benzene H), 7.17 (t, J = 8.9 Hz, 2H, benzene H), 6.55 (s, 2H, NH»), 4.54 (s, 2H, CH>);
3C NMR (101 MHz, DMSO-ds) & 163.23, 162.98, 160.80, 159.24, 145.84, 140.23, 138.36, 133.48—
133.45 (d, J=3.0 Hz), 131.66 (d, J= 8.0 Hz), 129.97, 128.03, 123.94, 115.97, 115.75, 95.08, 37.45;
F NMR (376 MHz, DMSO) & -114.51 — -114.61 (m); HRMS (ESI): m/z caled for CisHisNsFS,
[M+H]", 384.0708; found, 384.0747.

date for Es: white solid, yield 67%, m.p. 107-108 °C. 'H NMR (400 MHz, CDCL;) & 7.63 (s, 1H,



pyrazole H), 7.54 (dt, J = 15.6, 7.7 Hz, 4H, benzene H), 7.42 (t, J = 7.2 Hz, 1H, benzene H), 7.25—
7.20 (m, 1H, benzene H), 7.02-6.92 (m, 2H, benzene H), 6.83 (d, /= 8.2 Hz, 1H, benzene H), 4.51 (s,
2H, CHa), 3.79 (s, 3H, OCH3); '3C NMR (101 MHz, CDCl3) § 162.39, 160.24, 159.85, 144.93, 139.14,
137.18, 129.97, 129.85, 128.58, 123.99, 121.47, 114.68, 114.61, 113.64, 95.34, 55.31, 38.63; HRMS
(ESI): m/z caled for C19H13ONsS, [M+H]", 396.0947; found, 396.0940.

date for Eo: white solid, yield 66%, m.p. 157158 °C. 'H NMR (400 MHz, DMSO-d) & 7.86 (s,
1H, pyrazole H), 7.67-7.51 (m, 4H, benzene H), 7.43 (t, J = 7.2 Hz, 1H, benzene H), 7.37 (d, J = 8.7
Hz, 2H, benzene H), 6.90 (d, J = 8.7 Hz, 2H, benzene H), 6.56 (s, 2H, NH>), 4.49 (s, 2H, CH»), 3.73
(s, 3H, OCH3); *C NMR (101 MHz, DMSO-ds) § 162.80, 159.63, 159.22, 145.83, 140.22, 138.37,
130.84, 129.97, 128.67, 128.01, 123.93, 114.44, 95.12, 55.55, 38.02; HRMS (ESI): m/z calcd for
C19H13ON5sS, [M+H]", 396.0947; found, 396.0939.

date for Eqo: yellow solid, yield 63%, m.p. 136-137 °C. 'H NMR (500 MHz, DMSO-ds ) 5 7.87 (s,
1H, pyrazole H), 7.75 (m, 2H, benzene H), 7.68 (t, /= 7.6 Hz, 1H, benzene H), 7.61 (d, /= 7.3 Hz,
2H, benzene H), 7.55 (m, 3H, benzene H), 7.43 (t,J= 7.3 Hz, 1H, benzene H), 6.57 (s, 2H, NH>), 4.71
(s, 2H, CHp); *C NMR (126 MHz, DMSO-d) & 162.94, 158.03, 145.45, 139.80, 137.88, 134.54,
133.01, 131.98, 129.49, 128.57, 127.56, 127.30, 127.06, 126.34, 125.37, 123.49, 123.19, 94.59, 34.74;
F NMR (376 MHz, DMSO-ds) & -59.32 — -59.54 (d, J = 80.4 Hz); HRMS (ESI): m/z calcd for
Ci9H15F3NsS, [M+H]", 434.0716; found, 434.0707.

date for Eq: white solid, yield 64%, m.p. 154-155 °C. '"H NMR (400 MHz, CDCl3) § 7.69 (s, 1H,
pyrazole H), 7.63 (d, J= 4.0 Hz, 2H, benzene H), 7.56 (dt, /= 15.6, 7.8 Hz, 5H, benzene H), 7.5 (dd,
J=18.3, 7.5 Hz, 2H, benzene H), 4.59 (s, 2H, CH,); *C NMR (101 MHz, CDCls) § 162.65, 159.25,
144.91,139.14, 137.15,132.54, 129.97, 129.29, 128.57, 125.92, 125.88, 124.81, 124.78, 123.98, 95.35,
37.74; F NMR (376 MHz, CDCl3) § -62.63 (s); HRMS (ESI): m/z caled for CioHisF3NsS; [M+H],
434.0716; found, 434.0708.

date for Eq,: white solid, yield 70%, m.p. 173-174 °C. '"H NMR (400 MHz, CDCls) § 7.66 (s, 1H,
pyrazole H), 7.57 (m, 8H, benzene H), 7.44 (t, J= 7.0 Hz, 1H, benzene H), 5.46 (s, 2H, NH>), 4.58 (s,
2H, CH,); 3C NMR (101 MHz, CDCl3) § 162.56, 159.44, 144.98, 140.20, 138.99, 136.88, 130.02,
129.48, 128.75, 125.80-125.69 (J = 11.0 Hz), 124.06, 95.26, 37.62; ’F NMR (376 MHz, CDCl;) § -

62.59 (s); HRMS (ESI): m/z calcd for C19H;5F3N5S, [M+H]", 434.0716; found, 434.0703.



date for Eq3: yellow solid, yield 62%, m.p. 116117 °C. 'H NMR (400 MHz, CDCl3) § 7.62 (s, 1H,
pyrazole H), 7.58 (d, J= 7.4 Hz, 2H, benzene H), 7.52 (t, J = 7.6 Hz, 2H, benzene H), 7.41 (t,J=7.3
Hz, 1H, benzene H), 6.05-5.95 (m, 1H, CH=CH>), 5.66 (s, 2H, NH>), 5.36 (d, J = 16.0 Hz, 1H,
CH=CHb>), 3.93 (d, J = 8.0 Hz, 2H, SCH>); *C NMR (101 MHz, CDCl3) § 162.68, 159.63, 144.77,
139.42, 137.66, 132.17, 129.86, 128.25, 123.81, 119.47, 95.55, 37.15; HRMS (ESI): m/z calcd for
C1sH1sNsS: [M+H], 316.0686; found, 316.0678.

date for Eq4: light yellow solid, yield 61%, m.p. 165-166 °C.'H NMR (400 MHz, CDCl;) & 7.66
(s, IH, pyrazole H), 7.61-7.50 (m, 4H, benzene H), 7.44 (t, J= 7.2 Hz, 1H, benzene H), 5.41 (s, 2H,
NH>), 3.33 (q, J = 7.4 Hz, 2H, CH3;CH,), 1.48 (t, J = 7.4 Hz, 3H, CH3CH,); '*C NMR (101 MHz,
CDCl3) 0 162.05,161.02, 144.91, 139.14, 137.15, 129.95, 128.56, 123.99, 95.34, 28.82, 14.65; HRMS
(ESI): m/z caled for Ci3H14NsS, [M+H]", 304.0686; found, 304.0678.

date for Eis: light yellow solid, yield 52%, m.p. 156-157 °C. 'H NMR (400 MHz, DMSO-d;) &
7.86 (s, 1H, pyrazole H), 7.63-7.52 (m, 5H, benzene H), 7.48-7.41 (m, 3H, benzene H), 7.35 (t, J =
7.2 Hz, 2H, benzene H), 7.29 (t, J= 7.2 Hz, 1H, benzene H), 6.56 (s, 2H, NH>), 4.55 (s, 2H, CH,); *C
NMR (101 MHz, DMSO-ds) 6 162.90, 159.47, 145.84, 140.22, 138.36, 137.06, 129.97, 129.55, 129.06,
128.14, 128.02, 123.94, 95.09, 78.37, 38.34; HRMS (ESI): m/z caled for CisHisNsS, [M+H]",
366.0842; found, 366.0837.

date for E16: white solid, yield 46%, m.p. 131132 °C. 'H NMR (400 MHz, DMSO-dc) & 7.87 (s,
1H, pyrazole H), 7.64-7.48 (m, SH, benzene H), 7.46—7.32 (m, 2H, benzene H), 7.27-7.15 (m, 2H,
benzene H), 6.56 (s, 2H, NH>), 4.56 (s, 2H, CH,); '*C NMR (101 MHz, DMSO-ds) § 163.36, 162.11,
159.66, 158.68, 145.88, 140.26, 138.35, 131.91, 131.87, 130.60, 130.51, 129.97, 128.03, 125.09,
125.05, 124.19, 123.96, 116.11, 115.90, 95.08, 32.15; 'F NMR (376 MHz, DMSO-ds) & -116.85 — -
116.93 (m); HRMS (ESI): m/z calcd for C1sH14FNsS, [M+H]", 384.0747; found, 384.0746.

date for E17: white solid, yield 65%, m.p. 135-136 °C. '"H NMR (400 MHz, DMSO-de) & 7.87 (s,
1H, pyrazole H), 7.61-7.54 (m, 4H, benzene H), 7.45 (t, /= 16.0 Hz, 1H, benzene H), 7.38 (d, /= 8.0
Hz, 1H, benzene H), 7.32 (t, J= 16.0 Hz, 1H, benzene H), 7.04 (d, J = 8.0 Hz, 1H, benzene H), 6.92
(t,J=16.0 Hz, 1H, benzene H), 6.55 (s, 2H, NH>), 4.47 (s, 2H, CHa), 3.82 (s, 3H, OCH3); *C NMR
(101 MHz, DMSO-ds) 6 162.89, 160.00, 157.63, 145.80, 140.24, 138.33, 130.90, 130.01, 129.98,

128.04, 124.45,123.93, 120.80, 111.57,95.11, 56.01, 33.88; HRMS (ESI): m/z calcd for C19H13NsOS>

10



[M+H]", 396.0947; found, 396.0947.

date for Eis: yellow solid, yield 81%, m.p. 157-158 °C. "H NMR (400 MHz, DMSO-d) & 7.86 (s,
1H, pyrazole H), 7.57 (dt, J=15.6, 7.7 Hz, 4H, benzene H), 7.47-7.34 (m, 2H, benzene H), 7.32-7.26
(m, 2H, benzene H), 7.12 (t, J = 9.9 Hz, 1H, benzene H), 6.55 (s, 2H, NH,), 4.56 (s, 2H, CHy); *C
NMR (101 MHz, DMSO-dg) 6 163.08, 159.13, 145.83, 140.24, 138.30, 131.04, 130.95, 129.99, 128.06,
125.66, 123.95, 116.36, 116.14, 115.08, 114.87, 95.04, 37.56; '°F NMR (376 MHz, DMSO-ds) & -
112.92 — -113.04 (m); HRMS (ESI): m/z calcd for CisH;sFNsS, [M+H]", 384.0747; found, 384.0744.

date for Eq9: white solid, yield 80%, m.p. 140141 °C. "H NMR (400 MHz, DMSO-ds) 5 7.87 (s,
1H, pyrazole H), 7.67 (d, /= 7.9 Hz, 1H, benzene H), 7.57 (dt, /= 15.7, 7.9 Hz, 5H, benzene H), 7.43
(t, J=17.1 Hz, 1H, benzene H), 7.36 (t, J = 8.1 Hz, 1H, benzene H), 7.26 (t, J = 8.5 Hz, 1H, benzene
H), 6.56 (s, 2H, NH»), 4.61 (s, 2H, CH,); '*C NMR (101 MHz, DMSO-ds) & 163.32, 158.70, 145.85,
140.28, 138.29, 136.05, 133.41, 132.01, 130.51, 129.99, 128.51, 128.07, 124.57, 123.95, 95.06;
HRMS (ESI): m/z calcd for C13HisBrNsS, [M+H]", 443.9947; found, 443.9943.

date for Eao: white solid, yield 80%, m.p. 146147 °C. '"H NMR (400 MHz, DMSO-ds) & 7.86 (s,
1H, pyrazole H), 7.68 (s, 1H, benzene H), 7.60-7.53 (m, 4H, benzene H), 7.45 (dt, J=12.4, 7.5 Hz,
3H, benzene H), 7.30 (t, J= 7.8 Hz, 1H, benzene H), 6.55 (s, 2H, NHy), 4.55 (s, 2H, CH,); *C NMR
(101 MHz, DMSO-ds) & 163.08, 159.05, 145.84, 140.25, 140.20, 138.32, 132.19, 131.16, 130.94,
129.98, 128.62, 128.04, 123.95, 122.09, 95.05, 37.35; HRMS (ESI): m/z calcd for CisH;sBrNsS;
[M+H]", 443.9947; found, 443.9947.

date for Ea1: white solid, yield 56%, m.p. 166167 °C. '"H NMR (400 MHz, DMSO-ds) & 7.86 (s,
1H, pyrazole H), 7.61-7.53 (m, 6H, benzene H), 7.53-7.39 (m, 3H, benzene H), 6.55 (s, 2H, NH,),
4.52 (s, 2H, CHz); *C NMR (101 MHz, DMSO-ds) 5 163.04, 159.11, 145.83, 140.25, 138.32, 136.87,
131.92, 131.73, 129.98, 128.05, 123.94, 121.25, 95.06, 37.47; HRMS (ESI): m/z calcd for
CisHisBrNsS,; [M+H]", 443.9947; found, 443.9945.

date for Ep: yellow solid, yield 72%, m.p. 113—114 °C."H NMR (400 MHz, DMSO-d) & 7.88 (s,
1H, pyrazole H), 7.58 (dt, J=13.4, 6.7 Hz, 4H, benzene H), 7.45 (t,J= 7.2 Hz, 1H, benzene H), 6.56
(s, 2H, NH»), 3.19 (d, /= 6.8 Hz, 2H, CH>), 2.04-1.96 (m, 1H, CH (CH3)»), 1.03-1.01 (d, /= 8.0 Hz,
6H, CH(CH3),); 3*C NMR (101 MHz, DMSO-ds) § 162.40, 160.66, 145.79, 140.21, 138.38, 129.96,

127.99, 123.89,95.12, 42.82, 28.60, 21.89; HRMS (ESI): m/z caled for CisHisNsS> [M+H], 322.0998;
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found, 322.0996.

date for Ea3: yellow solid, yield 73%, m.p. 116117 °C. 'H NMR (400 MHz, CDCl3) § 7.61 (s, 1H,
pyrazole H), 7.60 (d, J = 8.5 Hz, 2H, benzene H), 7.54 (t,J= 7.8 Hz, 2H, benzene H), 7.42 (t,J=7.3
Hz, 1H, benzene H), 5.65 (s, 2H, NH>»), 3.30 (t, /= 12.0 Hz, 2H, CH» ), 1.90-1.81 (m, 2H, CH,CH3),
1.07 (t, J = 7.4 Hz, 3H, CH,CH3); *C NMR (101 MHz, CDCl3) § 162.10, 160.90, 144.67, 139.35,
137.62, 129.82, 128.19, 123.75, 95.52, 36.22, 22.72, 13.34; HRMS (ESI): m/z caled for Ci14H16NsS>
[M+H]", 318.0842; found, 318.0841.

date for Ea4: light yellow solid, yield 60%, m.p. 200201 °C. '"H NMR (400 MHz, CDCl;) § 8.21
(d, J=12.0 Hz, 2H, benzene H), 7.64 (s, 1H, pyrazole H), 7.62 (d, /= 4.0 Hz, 2H, benzene H), 7.59—
7.52 (m, 4H, benzene H), 7.45-7.41 (m, 1H, benzene H), 5.64 (s, 2H, NH,), 4.61 (s, 2H, CHy); *C
NMR (101 MHz, CDCls) 6 163.07, 158.26, 147.43, 144.77, 144.08, 139.42, 137.55, 130.02, 129.92,
128.38, 123.96, 123.85, 95.36, 37.19; HRMS (ESI): m/z calcd for CisHisN¢O,S, [M+H]", 411.0692;
found, 411.0686.

date for Eas: white solid, yield 44%, m.p. 162-163 °C. 'H NMR (400 MHz, CDCl;) § 8.10 (d, J =
8.2 Hz, 1H, pyrazole H), 7.74 (d, J = 7.7 Hz, 1H, benzene H), 7.57 (d, J = 7.4 Hz, 4H, benzene H),
7.53 (t, J = 7.3 Hz, 2H, benzene H), 7.47-7.38 (m, 2H, benzene H), 5.64 (s, 2H, NH>), 4.88 (s, 2H,
CH,); 3C NMR (101 MHz, CDCl3) § 162.92, 159.48, 147.85, 144.71, 139.43, 137.60, 133.84, 133.00,
132.83, 129.87, 129.07, 128.28, 125.61, 123.79, 95.45, 35.40; HRMS (ESI): m/z calcd for
Ci1sH1sN¢O2S, [M+H]", 411.0692; found, 411.0686.

date for Eag: light yellow solid, yield 83%, m.p. 176-177 °C. '"H NMR (400 MHz, CDCl3) & 8.32
(s, IH, pyrazole H), 8.14 (dd, J = 8.2, 2.2 Hz, 1H, benzene H), 7.80 (d, J = 7.4 Hz, 1H, benzene H),
7.62—7.46 (m, 6H, benzene H), 7.42 (t, J = 7.2 Hz, 1H, benzene H), 5.64 (s, 2H, NH>), 4.62 (s, 2H,
CH,); 3*C NMR (101 MHz, CDCl3) 6 162.51, 160.05, 144.77, 139.41, 138.55, 137.67, 135.70, 129.86,
128.75, 128.69, 128.25, 126.21, 123.83, 95.55, 38.62, 21.39; HRMS (ESI): m/z calcd for
C19H15Ns02S, [M+H]", 411.0692; found, 380.0691.

date for Ey7: white solid, yield 66%, m.p. 168-169 °C. '"H NMR (400 MHz, CDCls) § 7.61 (s, 1H,
pyrazole H), 7.59 (d, J = 8.5 Hz, 2H, benzene H), 7.53 (t, J = 7.8 Hz, 2H, benzene H), 7.42 (t,J=7.3
Hz, 1H, benzene H), 5.66 (s, 2H, NH,) 2.78 (s, 3H, CHs); 1*C NMR (101 MHz, CDCl3) & 161.97,

161.65, 144.68, 139.30, 137.61, 129.80, 128.18, 123.74, 95.45, 16.48; HRMS (ESI): m/z calcd for
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C12H12NsS: [M+H], 290.0529; found, 290.0531.

date for Eas: white solid, yield 73%, m.p. 122—123 °C. 'H NMR (500 MHz, DMSO-ds) & 7.87 (s,
1H, pyrazole H), 7.57 (d, J = 20.9 Hz, 4H, benzene H), 7.44 (s, 1H, benzene H), 6.53 (s, 2H, NH>),
3.26 (s, 2H, SCH»), 1.72 (s, 2H, CH,(CH,),CH3), 1.35 (d, J = 33.5 Hz, 2H, CH,CH,CH>CH3), 1.35
(d, J=33.5 Hz, 2H, CH,CH>CH,CH3), 0.86 (s, 3H, CH,CH,CH>CHj3); '*C NMR (101 MHz, DMSO-
ds) 5162.05,159.99, 145.41,139.81, 138.01, 129.55, 127.58, 123.51,94.76, 34.11, 30.25, 28.67, 21.68,
13.90; HRMS (ESI): m/z calcd for CisH20NsS, [M+H]", 346.1154; found, 346.1154.
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Figure S3. '"H NMR, '3C NMR, HRMS for intermediate B.
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Figure S9. 'H NMR, '3*C NMR and HRMS for title compound E4.
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Figure S11. 'H NMR, *C NMR and HRMS for title compound Es.
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Item description:

Intensity [Counts]

1.1e7

1e7

Te6-]

3e6-

2e6-]

406.05626

38407441

566.27900
789.12396

584.29059

360.32327 56527196~

43719294
/

79112336

304.26087 83237413

-897.16167
26113063 62628201
w22 1 dil || NI | 125745034

Channel name: 1: Average Time 0.1046 min : TOF MS (50-1500) ESI+ : Centroided : Combined

1.1e7

1453.82831

~898.16432 1068.50448
/
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Observed mass [m/z]

Figure S12. '"H NMR, '3C NMR, "°F NMR and HRMS for title compound E7.
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Figure S14. '"H NMR, '3C NMR and HRMS for title compound Es.
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Figure S16. '"H NMR, '3C NMR, '°F NMR and HRMS for title compound En.
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Figure S17. '"H NMR, '3C NMR, °F NMR and HRMS for title compound E12.
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Figure S19. 'H NMR, '3C NMR, °F NMR and HRMS for title compound E14.

41



|||”
sep—
pSL— b I
9
@ 9g'L— i#
-
w s . S
se'L 4 s )
8L :
EFL #= 2 m%
PrL
L 65l
ot L / N2 09°L m
9L~ L
gL :
2 9L~
65°L = g

09°L
19°L
98°L

=00'T

ooz

00T
00T
1o0E

00t
8670

0.0

vy

10

4.5 4.0 is 0
f1 (ppm)

5.0

6.0

6.5

7.0

PEBE—

LEBL—

60°'S6—

PEETT
70°821
:.mﬂ%
90621~
SC6TT

L6671

90°LET—
am.wm@m
0Pt

PRSP —

LY6ET—
06'79T—

30 20 10

40

160 150 140 130 120 110 100 90 80 70 60
il (ppm)
42

170



Reative Abundance

FE0EED
CuHie N, S.=30808416

100 16662 ppm
ES
©
S
o
i
7 02072
o
@
=3 w2
0
%
©
=7 491274
»
=
o] Xopme |amaen o2
153 |
0 | e07es
53 =1 RN ! 61077 - 17T
c-?‘{?......l..J.I.‘.'él..*..'-....57...'.....‘........I‘. Al g FEER L TS .I.‘.I‘afﬁ_..
28 = E e ES
nt
Figure S20. '"H NMR, '3C NMR and HRMS for title compound Eis.
= el O G0 \D =F mei If) o) I} o7 QOO h=3
@ Em i in g S e dan "
[ el Sl S S S S S Sl S S -
e e |
F
N= s S
J Y
N I
W
NH,
Ha\mu*v—‘a\lﬁgv—'h'ﬁﬂ(dm=mw
o R R T e e I IR =
e e Sl Sl Sl Sl sl Sl S ol o S sl Sl S
DSAEASAEASAE AN AENE A I

. e U Ly
> =2z w =
=) oSS =
S weie i
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 Lo 0.5 0.0

43



Lyie—

90°S6—

STTTI~
PEETI~
SO°'8TT
86'671~
ELTET

T6°TET

L89ET,
NQS\
STOVT

£8'SPT

Trest—
P0'E9T—

30 20 10

40

130 120 110 100 20 30 70 60
fl (ppm)

140

T6'91L-
06"9TI-
68'9TL~
88'9TI-
LE'OTI-
98"9TL~

1

i

-100
f1 (ppm)

-120 -130 -140 -150 -160 -170 -180 -190 -200 -210

-110

-30  -%0

-30 40 50 60 -T70

-20

-10

10

44



;
§

2.2¢7 406.05660
2e7
1.8¢7
789.12487
1.6e7
384.07457
1.4e7
£
& 127
z
I3
£
&
Te7
8e6-] 1790.12700
6¢6-}
407.05871
/ 791.12401
4e6
408.05398
1/
2¢6-} [792.12535
56527233
422.03055 51409437 875.03982
24119310 26032302 { I%27783 639.08584 707.07250 b
oL A L L T Jesen [, oo
200 250 300 350 400 450 S00 550 600 650 700 750 800 850 900 950 1000
Observed mass [m/z]
Figure S21. '"H NMR, '3C NMR and HRMS for title compound Eje.
GERAREATEEI S 5 &
[ e ol ol L ol e o el Y- - T

7.61

7.59
L

S
0.
.
CHs
-
"
e

0.90=

400
iE
100

1.86-

3.00=

1 2.00= —o
~
L

in 7 100~
1.00
1.00

= | 1.00=

0

A5 3.0 2.5

45

2.0 15 Lo 0.5

0.0



o™ =3 * o STV OO [
238 2 a8 §333%3& % = = 2
SSE e 22 2s9g333 2 : ] 3
g8k % 52 2238388 £ % ] 3
[ [ N S i e |
! 1
|
\ | | i | ! |
e il I
" 'y A
. . . . . . . ; . ; : : : . : :
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
2.75¢7-]
£13.16509
41807672
2.5¢7]
2.25¢7
2e7
1.75e7
)
é 1.5¢7
£
s 396.09465 814.16769
1.25¢7 7
Te7
815.16470
7.5¢6-]
419.07912
5e6
1420.07462 I
161
2.5¢6-] 538.13531
43405036 39.13814 817.16479  899.08006
N 637.17032 80835485}’ -{ r
36032328 ' 56527226 897.08041 93322292
ol zovizer  3eamas| || asscsion | [sesaraze] ' K [V :
200 300 400 500 600 700 800 900 1000

Observed mass [m/z]

Figure S22. '"H NMR, '3C NMR and HRMS for title compound Ei7.
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Figure S27. '"H NMR, '3C NMR and HRMS for title compound Ez2.
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Figure S28. '"H NMR, '3C NMR and HRMS for title compound Ea3.
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Figure S29. '"H NMR, '3C NMR and HRMS for title compound Ea4.
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Item name: Z-1011 Channel name: 1: Average Time 0.1089 min : TOF MS (50-1500) ESI+ : Centroided : Combined
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Figure S30. '"H NMR, '3C NMR and HRMS for title compound Eas.
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Figure S31. '"H NMR, '3C NMR and HRMS for title compound Ezs.
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Figure S32. '"H NMR, '3C NMR and HRMS for title compound E27.
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92 #55 RT: 0.55 AV: 1 NL: 3.39E+008
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Figure S33. '"H NMR, '3C NMR and HRMS for title compound Eas.
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