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[bookmark: OLE_LINK34]Sup Fig. 1 Cell viability-based target compounds screening. A The ratio of live BV2 cells with 40 μg/ml of serial compounds treatment after MNVCW3 infection for 24 hours. B CC50 of Co-29 in BV2 cells. C CC50 of Co-29 in RAW264.7 cells. Data are shown as Mean ± SD. n≥3. ****P<0.0001.
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[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK7][bookmark: OLE_LINK37]Sup Fig. 2 Cell viability-based target compounds screening. A, B Commassie brilliant blue staining gel with expressed and purified MNV RdRp (A) and HNV RdRp (B) proteins. M: protein marker, CL: bacteria lysate, Sup: lysate supernatant, FL: flow through, W1-W5: washing buffer 1-5, E1-E8: elution buffer 1-8. C, D Size-exclusion chromatography (SEC) was used to detect the purity of MNV RdRp (C) and HNV RdRp (D). E, F SEC was used to detect the effect of compounds on MNV RdRp (E) and HNV RdRp (F) dimer formation.
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Sup Fig. 3 Predicted superposition of Co-29 with suramine derivative Compound 6 or PPNDS in RdRp. A Superposition of MNV RdRp/compound 6 (PDB ID: 4NRU, green) and MNV RdRp/Co-29 (cyan) complexes. B Superposition of MNV RdRp/PPNDS (PDB ID: 4O4R, yellow) and MNV RdRp/Co-29 (cyan) complexes. C Superposition of HNV RdRp/PPNDS (PDB ID: 4LQ3, yellow) and HNV RdRp/Co-29 (cyan) complexes.


Supplementary Table 1 Physical data and spectral data of compounds

	[bookmark: _Hlk184554113]Compound
	Yield %
	mp/ ℃
	MW (g/mol)
	Molecular Formula

	7
	96.3
	170.0-172.1
	422.48 
	C22H19FN4O2S

	8
	49.7
	191.7-193.2
	398.39 
	C19H12F2N4O2S

	9
	29.8
	196.0-197.1
	394.42 
	C20H15FN4O2S

	10
	94.5
	210.4-211.7
	408.45 
	C21H17FN4O2S

	11
	76.7
	202.1-202.8
	396.40 
	C19H13FN4O3S

	12
	87.5
	202.9-203.1
	408.45 
	C21H17FN4O2S

	13
	66.8
	198.1-199.7
	459.29 
	C19H12BrFN4O2S

	14
	72.8
	108.4-109.5
	448.40 
	C20H12F4N4O2S

	15
	89.8
	195.1-196.2
	448.40 
	C20H12F4N4O2S

	16
	20.7
	193.4-194.5
	410.42 
	C20H15FN4O3S

	17
	58.1
	168.5-169.2
	449.28 
	C19H11Cl2FN4O2S

	18
	92.4
	212.5-213.0
	394.42 
	C20H15FN4O2S

	19
	50.1
	196.5-197.8
	398.39 
	C19H12F2N4O2S2

	20
	54.1
	194.0-195.1
	410.42 
	C20H15FN4O3S

	21
	24.0
	166.7-167.8
	416.38 
	C19H11F3N4O2S

	22
	29.6
	188.6-189.8
	394.42 
	C20H15FN4O2S

	23
	33.8
	175.1-176.2
	416.38 
	C19H11F3N4O2S

	24
	53.1
	196.1-197.2
	410.42 
	C20H15FN4O3S

	25
	89.3
	215.3-216.4
	440.47 
	C22H18F2N4O2S2

	26
	48.0
	182.1-183.6
	416.38 
	C19H11F3N4O2S

	27
	37.3
	185.4-186.6
	412.41 
	C20H14F2N4O2S

	28
	84.9
	194.2-195.6
	426.44 
	C21H16F2N4O2S

	29
	85.5
	228.5-229.6
	414.39 
	C19H12F2N4O3S

	30
	60.2
	233.1-234.5
	426.44 
	C21H16F2N4O2S

	31
	63.3
	198.6-198.9
	477.28 
	C19H11BrF2N4O2S

	32
	72.2
	110.1-111.1
	466.05 
	C20H11F5N4O2S

	33
	51.0
	202.5-203.0
	466.05 
	C20H11F5N4O2S

	34
	69.6
	178.8-179.7
	428.08 
	C20H14F2N4O3S

	35
	16.0
	175.8-176.9
	465.99 
	C19H10Cl2F2N4O2S

	36
	51.1
	201.2-202.3
	412.08 
	C20H14F2N4O2S

	37
	53.4
	168.0-168.8
	416.06 
	C19H11F3N4O2S

	38
	64.6
	190.2-191.3
	428.08 
	C20H14F2N4O3S

	39
	36.6
	187.3-188.5
	434.05 
	C19H10F4N4O2S

	40
	85.0
	205.4-206.6
	412.08 
	C20H14F2N4O2S

	41
	38.7
	109.3-110.2
	434.05 
	C19H10F4N4O2S

	42
	70.6
	195.3-196.4
	448.40 
	C20H14F2N4O3S

	43
	10.6
	209.5-210.5
	448.00 
	C19H11Cl2FN4O2S

	44
	44.1
	189.2-189.9
	448.00 
	C19H11Cl2FN4O2S

	45
	22.0
	187.2-188.1
	465.99 
	C19H10Cl2F2N4O2S

	46
	24.1
	197.5-198.5
	513.99 
	C20H11Cl2F3N4O3S

	47
	32.3
	191.4-191.8
	497.99 
	C20H11Cl2F3N4O2S





Supplementary Table 2 Spectral data of compounds

2-((5-cyano-4-(4-isopropylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (7)
White solid, mp: 170.0-172.1℃, yield: 96.3%. 1H NMR (400 MHz, DMSO-d6) δ 10.84 (s, 1H, Ph-NH-CO), 7.71 (dd, J = 8.2, 1.8 Hz, 2H, ArH), 7.56 (ddt, J = 6.8, 5.0, 1.8 Hz, 2H, ArH), 7.27 – 7.21 (m, 2H, ArH), 7.13 (td, J = 8.9, 1.9 Hz, 2H, ArH), 3.87 (s, 2H, S-CH2), 2.98 – 2.85 (m, 1H, CH(CH3)2), 1.21 (d, J = 1.7 Hz, 3H, CH3), 1.19 (d, J = 1.8 Hz, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 170.44, 167.16, 167.10, 159.09, 157.90( C-F, Ph, 1JCF = 238 Hz ), 150.85( CH, Ph ), 135.61( CH, Ph , 4JCF = 2 Hz ), 134.57( CH, Ph ), 128.43( 2CH, Ph ), 126.11( 2CH, Ph ), 120.47( 2CH, Ph, 3J= 8 Hz ),119.16, 115.35( 2CH, Ph, 2JCF = 22 Hz ), 90.24, 35.24, 33.36, 23.69(2CH3); HRMS-ESI: m/z calcd for C22H19FN4O2S (M + H)+ 423.1246, found 423.1248.

2-((5-cyano-4-(3-fluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (8)
White solid, mp: 191.7-193.2℃, yield: 49.7%. 1H NMR (400 MHz, DMSO-d6) δ 10.73 (s, 1H, Ph-NH-CO), 7.63 (d, J = 7.8 Hz, 1H, ArH), 7.57 (td, J = 7.4, 5.8, 2.7 Hz, 3H, ArH), 7.45 (q, J = 7.1, 6.5 Hz, 1H, ArH), 7.33 (t, J = 8.7 Hz, 1H, ArH), 7.13 (td, J = 9.0, 2.0 Hz, 2H, ArH), 3.91 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ170.60, 166.94, 165.76, 165.74, 161.77( C-F, Ph, 1JCF= 242 Hz ), 157.95( C-F, Ph,1JCF= 237 Hz ), 139.17(CH, Ph,3JCF=8 Hz ), 135.51( CH, Ph, 4JCF= 3 Hz ) 130.32( CH, Ph, 3JCF =8 Hz ) 124.51( CH, Ph, 4JCF=3 Hz ), 120.57( 2CH, Ph 3JCF=8 Hz ), 118.64, 117.20( CH, Ph, 2JCF=21 Hz ), 115.37(2CH, Ph, 2JCF= 22 Hz ), 115.04(CH, Ph, 2JCF= 23 Hz ), 91.40, 35.25; HRMS-ESI: m/zcalcd for C19H12F2N4O2S (M + H)+ 399.0683, found 399.0686.

2-((5-cyano-6-oxo-4-(m-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl) acetamide (9)
White solid, mp: 196.0-197.1 ℃, yield: 29.8%. 1H NMR (400 MHz, DMSO-d6) δ 10.94 (s, 1H, Ph-NH-CO), 7.58 (dd, J = 8.3, 5.0 Hz, 2H, ArH), 7.54 (d, J = 5.0 Hz, 2H, ArH), 7.29 (td, J = 9.6, 9.0, 6.8 Hz, 2H, ArH), 7.18 – 7.08 (m, 2H, ArH), 3.81 (s, 2H, S-CH2), 2.30 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 171.47, 170.01, 167.57, 167.46, 157.88( C-F, Ph, 1JCF= 238 Hz ), 137.44, 137.34, 135.63( CH, Ph, 4JCF= 3 Hz ), 130.44, 128.62, 127.98, 125.36, 120.46( 2CH, Ph, 3JCF= 8 Hz ), 119.73, 115.36( 2CH, Ph, 2JCF= 22 Hz ), 89.49, 35.13, 20.94; HRMS-ESI: m/zcalcd for C20H15FN4O2S (M + H)+ 395.0933, found 395.0935.

2-((5-cyano-4-(3,4-dimethylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (10)
White solid, mp: 210.4-211.7℃, yield: 94.5%. 1H NMR (400 MHz, DMSO-d6) δ 10.90 (s, 1H, Ph-NH-CO), 7.65 – 7.44 (m, 4H, ArH ), 7.22 – 7.02 (m, 3H, ArH ), 3.85 (s, 2H, S-CH2), 2.25 (s, 3H, CH3), 2.19 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 170.55, 168.86, 167.31, 167.26, 157.91( C-F, Ph, 1JCF=239 Hz ), 138.72, 136.05, 135.59( CH, Ph, 1JCF=3 Hz ), 134.66, 129.15(2CH,Ph), 125.78, 120.50( 2CH, Ph, 3JCF=7 Hz ), 119.32, 115.34( 2CH, Ph, 2JCF= 22 Hz ), 89.66, 35.16, 19.33(2CH3); HRMS-ESI: m/zcalcd for C21H17FN4O2S (M + H)+ 409.1090, found 409.1092.

2-((5-cyano-4-(2-hydroxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (11)
Yellow solid, mp: 202.1-202.8℃, yield: 76.7%. 1H NMR (400 MHz, DMSO-d6) δ 11.24(s, 1H, Ph-NH-CO), 10.87 – 10.72 (m, 1H, OH), 10.54 (s, 1H, Ar-NH), 8.35 ( dd, J = 7.9, 1.7 Hz, 1H, ArH ), 7.75 ( ddd, J = 8.7, 7.3, 1.7 Hz, 1H, ArH ), 7.67 – 7.60 ( m, 2H, ArH), 7.52 ( d, J = 8.3 Hz, 1H, ArH ), 7.44 ( t, J = 7.6 Hz, 1H, ArH ), 7.14 ( t, J = 8.9 Hz, 2H, ArH ), 4.04 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 177.18, 168.97, 166.65, 165.81, 157.94(C-F, Ph, 1JCF=238Hz) 157.37, , 151.54, 135.51( CH, Ph, 4JCF=3 Hz ), 133.89, 125.94, 125.04, 120.71( 2CH, Ph, 3JCF=8 Hz ), 118.66, 116.86, 115.32( 2CH, Ph, 2JCF=22 Hz ), 94.65, 35.57; HRMS-ESI: m/zcalcd for C19H13FN4O3S (M + H)+ 397.0726, found 397.0730.

2-((5-cyano-4-(4-ethylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (12)
White solid, mp: 202.9-203.1 ℃, yield: 87.5%. 1H NMR (400 MHz, DMSO-d6) δ 10.72 (s, 1H, Ph-NH-CO), 7.73 (d, J = 7.8 Hz, 2H, ArH), 7.64 – 7.50 (m, 2H, ArH), 7.29 – 7.03 (m, 4H, ArH), 3.94 (s, 2H, S-CH2), 2.63 (q, J = 7.6 Hz, 2H, CH2-CH3), 1.17 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 169.51, 167.14, 166.73, 161.86, 157.96( C-F, Ph, 1JCF=239 Hz ), 146.73, 135.54( CH, Ph, 4JCF=2 Hz ), 134.00, 128.53( 2CH, Ph ), 127.63( 2CH, Ph ), 120.57( 2CH, Ph, 3JCF=8Hz ),118.43, 115.36( 2CH, Ph, 2JCF=22 Hz ), 90.32, 35.30, 28.06, 15.39; HRMS-ESI: m/zcalcd for C21H17FN4O2S (M + H)+ 409.1090, found 409.1094.

2-((4-(4-bromophenyl)-5-cyano-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (13)
White solid, mp: 198.1-199.7℃, yield: 66.8%. 1H NMR (400 MHz, DMSO-d6) δ 10.83(s, 1H, Ph-NH-CO), 10.77 (s, 1H, Ar-NH), 7.72 (dd, J = 8.5, 2.1 Hz, 2H, ArH), 7.58 (ddd, J = 9.1, 4.8, 2.1 Hz, 4H, ArH), 7.13 (td, J = 8.9, 2.1 Hz, 2H, ArH), 3.89 (d, J = 2.0 Hz, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 170.57, 168.13, 167.03, 166.05, 157.92( C-F, Ph, 1JCF=238 Hz ), 136.10, 135.54( CH, Ph, 4JCF=3 Hz ), 131.19( 2CH, Ph ), 130.35( 2CH, Ph ), 123.81, 120.53( 2CH, Ph, 3JCF= 8 Hz ), 118.78, 115.34( 2CH, Ph, 2JCF = 22 Hz ), 90.12, 35.23; HRMS-ESI: m/zcalcd for C19H12BrFN4O2S (M + H)+ 459.9828, found 459.9829.

2-((5-cyano-6-oxo-4-(3-(trifluoromethyl)phenyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (14)
Yellow solid, mp: 108.4-109.5℃, yield: 72.8%. 1H NMR (400 MHz, DMSO-d6) δ 10.82 (s, 1H, Ph-NH-CO), 8.06 (d, J = 5.1 Hz, 2H, ArH), 7.85 (d, J = 7.8 Hz, 1H, ArH), 7.66 (t, J = 8.0 Hz, 1H, ArH), 7.59 (ddt, J = 6.9, 4.9, 1.8 Hz, 2H, ArH), 7.13 (td, J = 8.9, 2.0 Hz, 2H, ArH), 3.86 (d, J = 1.8 Hz, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.53, 169.22, 167.29, 165.71, 157.93( C-F, Ph, 1JCF=238 Hz ), 138.18, 135.56( CH, Ph, 4JCF=3 Hz ), 132.29, 129.47, 129.02( C-CF3, Ph, 2JCF=32 Hz ), 126.58, , 124.64( CH, Ph, 3JCF=4 Hz ), 124.03( CF3, 1JCF=271 Hz ), 120.55( 2CH, Ph, 3JCF=8 Hz ), 119.21, 115.35( 2CH, Ph, 2JCF=22 Hz ), 89.96, 35.16; HRMS-ESI: m/zcalcd for C20H12F4N4O2S (M + H)+ 449.0651, found 449.0647.

2-((5-cyano-6-oxo-4-(4-(trifluoromethyl)phenyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (15)
Yellow solid, mp: 195.1-196.2℃, yield: 89.8%. 1H NMR (400 MHz, DMSO-d6) δ 10.75 (s, 1H, Ph-NH-CO), 7.94 (d, J = 7.9 Hz, 2H, ArH), 7.75 (d, J = 8.1 Hz, 2H, ArH), 7.58 (ddt, J = 6.9, 4.9, 1.9 Hz, 2H, ArH), 7.13 (tt, J = 9.0, 4.6 Hz, 2H, ArH), 3.94 – 3.83 (m, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.19, 168.60, 167.15, 165.93, 157.93( C-F, Ph, 1JCF=239 Hz ), 141.06, 135.58( CH, Ph, 4JCF=2 Hz ), 130.06( C-CF3, 2JCF=31 Hz ), 129.13( 2CH, Ph ), 125.06( 2CH, 3JCF=3 Hz ), 124.03( CF3, 1JCF=271Hz ), 120.51( 2CH, Ph, 3JCF=7 Hz ), 118.87, 115.34( 2CH, Ph, 2JCF=22 Hz ), 90.41, 35.26; HRMS-ESI: m/zcalcd for C20H12F4N4O2S (M + H)+ 449.0561, found 499.0558.

2-((5-cyano-4-(3-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (16)
White solid, mp: 193.4-194.5 ℃, yield: 20.7%. 1H NMR (400 MHz, DMSO-d6) δ 10.88 (s, 1H, Ph-NH-CO), 7.63 – 7.50 (m, 2H, ArH), 7.33 (dtd, J = 6.1, 3.7, 3.2, 1.2 Hz, 3H, ArH), 7.20 – 7.09 (m, 2H, ArH), 7.08 – 6.98 (m, 1H, ArH), 3.84 (s, 2H, S-CH2), 3.76 (s, 3H,-OCH3); 13C NMR (100 MHz, DMSO-d6) δ 171.35, 169.80, 167.43, 167.06, 158.90, 157.89( C-F, Ph, 1JCF=239Hz ), 138.63, 135.55( CH, Ph, 4JCF=3 Hz ), 129.25, 120.52, 120.50( 2CH, Ph, 3JCF=8 Hz ), 119.48, 115.62,115.31(2CH, Ph, 2JCF=22 Hz ), 113.55, 89.63, 55.15, 35.11; HRMS-ESI: m/zcalcd for C20H15FN4O3S (M + H)+ 411.0882, found 411.0885.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (17) 
Yellow solid, mp: 168.5-169.2℃, yield: 58.1%. 1H NMR (400 MHz, DMSO-d6) δ 10.77 (s, 1H, Ph-NH-CO), 7.74 ( d, J = 2.4 Hz, 3H, ArH ), 7.64 – 7.55 (m, 2H, ArH), 7.13 ( td, J = 8.9, 1.9 Hz, 2H, ArH ), 3.84 (d, J = 1.9 Hz, 2H, S-CH2); 113C NMR (100 MHz, DMSO-d6) δ 171.78, 169.39, 167.28, 164.27, 157.94( C-F, Ph, 1JCF=238 Hz ), 140.63, 135.55( CH, Ph, 4JCF=3 Hz ), 133.98( 2C-Cl, Ph ), 129.30, 126.80( 2CH, Ph ), 120.61( 2CH, Ph, 3JCF=7 Hz ), 119.14, 115.34( 2CH, Ph, 2JCF=22 Hz ), 89.83, 35.15; HRMS-ESI: m/z calcd for C19H11Cl2FN4O2S (M + H)+ 449.9934, found 449.9935.

2-((5-cyano-6-oxo-4-(p-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl) acetamide (18)
White solid, mp: 212.5-213.0℃, yield: 92.4%. 1H NMR (400 MHz, DMSO-d6) δ 10.84 (s, 1H, Ph-NH-CO), 7.70 (dd, J = 8.2, 1.8 Hz, 2H, ArH), 7.58 (ddt, J = 6.8, 4.9, 1.7 Hz, 2H, ArH), 7.24 – 7.09 (m, 4H, ArH), 3.91 (s, 2H, S-CH2), 2.34 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 169.80, 167.10, 166.94, 163.76, 157.93( C-F, Ph, 1JCF=238 Hz ), 140.34, 135.55(CH, Ph, 4JCF=2Hz), 133.94, 128.76( 2CH, Ph ), 128.36( 2CH, Ph ), 120.56( 2CH, Ph, 3JCF=7 Hz ), 118.79, 115.35( 2CH, Ph, 2JCF=22 Hz ), 90.08, 35.23, 20.99; HRMS-ESI: m/zcalcd for C20H15FN4O2S (M + H)+ 395.0933, found 395.0936.

2-((5-cyano-4-(4-fluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (19)
White solid, mp: 196.5-197.8℃, yield: 50.1%.1H NMR (400 MHz, DMSO-d6) δ 10.88 (s, 1H, Ph-NH-CO), 7.83 ( ddd, J = 8.3, 5.5, 2.1 Hz, 2H, ArH ), 7.59 ( ddt, J = 7.4, 5.0, 2.1 Hz, 2H, ArH ), 7.24 ( td, J = 8.9, 2.2 Hz, 2H, ArH ), 7.14 ( td, J = 9.1, 2.2 Hz, 2H, ArH ), 3.83 ( d, J = 2.1 Hz, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.40, 169.68, 167.46, 166.09, 163.03( C-F, Ph, 1JCF=246 Hz ), 157.90( C-F, Ph, 1JCF=238 Hz ), 135.61( CH, Ph, 4JCF=3 Hz ), 133.77( CH, Ph, 4JCF=3 Hz ), 130.62( 2CH, Ph, 3JCF=8 Hz ), 120.48( 2CH, Ph, 3JCF=8 Hz ), 119.60, 115.38( 2CH, Ph, 2JCF=22 Hz ), 115.09( 2CH, Ph, 2JCF=21 Hz ), 89.41, 35.16; HRMS-ESI: m/zcalcd for C19H12F2N4O2S (M + H)+ 399.0683, found 399.0687.

2-((5-cyano-4-(4-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (20)
White solid, mp: 194.0-195.1 ℃, yield: 54.1%. 1H NMR (400 MHz, DMSO-d6) δ 10.92 (s, 1H, Ph-NH-CO), 7.79 ( d, J = 8.4 Hz, 2H, ArH ), 7.59 ( dd, J = 8.4, 4.9 Hz, 2H, ArH ), 7.14 ( t, J = 8.5 Hz, 2H, ArH ), 6.94 (d, J = 8.4 Hz, 2H, ArH ), 3.85 (s, 2H, S-CH2), 3.79 (s, 3H, -OCH3); 13C NMR (100 MHz, DMSO-d6) δ 170.52, 168.97, 167.33, 166.48, 160.85,157.89( C-F, Ph, 1JCF=238 Hz ), 135.62( CH, Ph, 4JCF=3 Hz ), 129.97( 2CH, Ph ), 129.29, 120.46( 2CH, Ph, 3JCF=8 Hz ), 119.59, 115.37( 2CH, Ph, 2JCF=22 Hz ), 113.50( 2CH, Ph ), 88.98, 55.31, 35.18; HRMS-ESI: m/zcalcd for C20H15FN4O3S (M + H)+ 411.0882, found 411.0884.

2-((5-cyano-4-(3,4-difluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (21)
White solid, mp: 166.7-167.8℃, yield: 24.0%. 1H NMR (400 MHz, DMSO-d6) δ 10.81 (s, 1H, Ph-NH-CO), 7.78 (ddd, J = 11.8, 7.9, 2.2 Hz, 1H, ArH), 7.70 – 7.63 (m, 1H, ArH), 7.63 – 7.55 (m, 2H, ArH), 7.49 (dt, J = 10.7, 8.5 Hz, 1H, ArH), 7.18 – 7.08 (m, 2H, ArH), 3.84 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.47, 169.41, 167.33, 164.70, 157.89( C-F, Ph, 1JCF=238 Hz ), 150.28( C-F, Ph,1JCF=242 Hz, 2JCF=12 Hz )，149.05( C-F, Ph, 1JCF=246 Hz, 2JCF=12 Hz ), 135.53( CH, Ph, 4JCF=2 Hz ),130.77( CH, Ph, 3JCF=6 Hz ) 125.43( t ,CH, Ph, 4JCF=3 Hz ), 120.49( 2CH, Ph, 3JCF=8 Hz ), 119.34, 117.38(CH, Ph, 2JCF=18 Hz ), 117.31(CH, Ph, 2JCF= 17 Hz ), 115.31( 2CH, Ph, 2JCF=22 Hz ), 89.55, 35.14; HRMS-ESI: m/zcalcd for C19H11F3N4O2S (M + H)+ 417.0588, found 417.0586.

2-((5-cyano-6-oxo-4-(o-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl) acetamide (22)
White solid, mp: 188.6-189.8℃, yield: 29.6%. 1H NMR (400 MHz, DMSO-d6) δ 10.93 (s, 1H, Ph-NH-CO), 7.62 – 7.52 (m, 2H, ArH), 7.36 – 7.24 (m, 2H, ArH), 7.22 (dd, J = 3.8, 0.9 Hz, 2H, ArH), 7.18 – 7.09 (m, 2H, ArH), 3.81 (s, 2H, S-CH2), 2.21 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 171.29, 169.81, 169.43, 167.43, 157.89( C-F, Ph, 1JCF=238 Hz), 137.77, 135.52(CH, Ph, 4JCF=3 Hz ), 134.93, 130.12, 128.71, 128.32, 125.45, 120.50 ( 2CH, Ph, 3JCF= 8 Hz ), 118.86, 115.32( 2CH, Ph, 2JCF=22 Hz ), 91.86, 35.07, 19.10; HRMS-ESI: m/zcalcd for C20H15FN4O2S (M + H)+ 395.0933, found 395.0936.

2-((5-cyano-4-(3,5-difluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (23)
White solid, mp: 175.1-176.2℃, yield: 33.8%. 1H NMR (400 MHz, DMSO-d6) δ 10.77 (s, 1H, Ph-NH-CO), 7.64 – 7.54 (m, 2H, ArH), 7.49 – 7.32 (m, 3H, ArH), 7.13 (t, J = 8.9 Hz, 2H, ArH), 3.84 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.78, 169.54, 167.35, 164.50, 161.99 ( 2C-F, Ph, 1JCF=245 Hz, 3JCF= 13 Hz ), 157.92( C-F, Ph, 1JCF=238 Hz ), 140.80( CH, Ph, t, 3JCF=9 Hz ), 135.55( CH, Ph, 4JCF=2 Hz ), 120.54( 2CH, Ph, 3JCF=8 Hz ), 119.23, 115.33( 2CH, Ph, 2JCF=22 Hz ), 111.45( 2CH, Ph, 2JCF=26 Hz, 4JCF=7 Hz ), 105.29( CH, Ph, t, 2JCF=25 Hz ), 89.70, 35.17;HRMS-ESI: m/zcalcd for C19H11F3N4O2S (M + H)+ 417.0588, found 417.0591.

2-((5-cyano-4-(2-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-fluorophenyl)acetamide (24)
White solid, mp: 196.1-197.2 ℃, yield: 53.1%. 1H NMR (400 MHz, DMSO-d6) δ 11.00 (s, 1H, Ph-NH-CO), 7.57 (ddt, J = 6.9, 5.0, 2.8 Hz, 2H, ArH), 7.44 – 7.35 (m, 1H, ArH), 7.25 – 7.06 (m, 4H, ArH), 6.93 (t, J = 7.4 Hz, 1H, ArH), 3.78 (s, 2H, S-CH2), 3.76 (s, J = 1.7 Hz, 3H, -OCH3); 13C NMR (100 MHz, DMSO-d6) δ 171.19, 169.20, 167.57, 166.88, 157.88( C-F, Ph, 1JCF=238 Hz ), 156.23, 135.55( CH, Ph, 4JCF=2 Hz ), 130.55, 129.58, 127.12, 120.45( 2CH, Ph, 3JCF=7 Hz ), 120.11, 118.85, 115.34( 2CH, Ph, 2JCF=22 Hz ), 111.58, 93.06, 55.35, 35.07; HRMS-ESI: m/zcalcd for C20H15FN4O3S (M + H)+ 411.0882, found 411.0886.

2-((5-cyano-4-(4-isopropylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (25)
Yellow solid, mp: 215.3-216.4℃, yield: 89.3%.1H NMR (400 MHz, DMSO-d6) δ 11.38 (s, 1H, Ph-NH-CO), 7.69 (d, J = 8.0 Hz, 2H, ArH), 7.31 – 7.19 (m, 4H, ArH), 6.89 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.83 (s, 2H, ArH), 2.91 (p, J = 6.9 Hz, 1H, -CH(CH3)2), 1.21 (d, J = 6.9 Hz, 6H, -CH(CH3)2; 13C NMR (100 MHz, DMSO-d6) δ 171.09, 169.67, 168.41, 167.10,162.59( C-F, Ph, 1JCF=241 Hz ), 162.44( C-F, Ph, 1JCF= 241 Hz ), 150.55, 141.59( C-NH, Ph, 3JCF=14 Hz ), 134.87, 128.31(2CH, Ph), 126.05(2CH, Ph), 119.64, 101.68(2CH, Ph, 2JCF=29 Hz, 4JCF=8 Hz), 98.22(t, CH, Ph, 2JCF=26 Hz), 89.43, 35.32, 33.34, 23.67(2CH3); HRMS-ESI: m/zcalcd for C22H18F2N4O2S (M + H)+ 441.1152, found 441.1150.

2-((5-cyano-4-(3-fluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (26)
Yellow solid, mp: 182.1-183.6℃, yield: 48.0%. 1H NMR (400 MHz, DMSO-d6) δ 11.30 (s, 1H, Ph-NH-CO), 7.64 – 7.57 (m, 1H, ArH), 7.54 – 7.42 (m, 2H, ArH), 7.29 (pd, J = 8.0, 7.4, 2.6 Hz, 3H, ArH), 6.88 (tt, J = 9.3, 2.4 Hz, 1H, ArH), 3.84 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.49, 169.65, 168.31, 165.79, 162.59(C-F, Ph, 1JCF=242 Hz), 162.44( C-F, Ph, 1JCF=242 Hz ), 161.79( C-F, Ph, 1JCF=243 Hz ), 141.54(t, C-NH, Ph, 3JCF=14 Hz ), 139.65( CH, Ph, 3JCF=7 Hz ), 130.24( CH, Ph, 3JCF=8 Hz ), 124.36( C, Ph, 4JCF=2 Hz ), 119.36, 116.77( CH, Ph, 2JCF=20 Hz ), 114.90( CH, Ph, 2JCF=23 Hz ), 101.74( 2CH, Ph, 2JCF=29 Hz, 4JCF= 8 Hz ), 98.29( t, CH, Ph, 2JCF= 26 Hz )89.80, 35.30; HRMS-ESI: m/zcalcd for C19H11F3N4O2S (M + H)+ 417.0588, found 417.0592.

2-((5-cyano-6-oxo-4-(m-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (27)
White solid, mp: 185.4-186.6 ℃, yield: 37.3%. 1H NMR (400 MHz, DMSO-d6) δ 11.43 (s, 1H, Ph-NH-CO), 7.53 (dd, J = 6.4, 1.7 Hz, 2H, ArH), 7.34 – 7.22 (m, 4H, ArH), 6.88 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.83 (s, 2H, S-CH2), 2.30 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 171.33, 169.99, 168.45, 167.52, 162.61( C-F, Ph, 1JCF=242 Hz), 162.46( C-F, Ph, 1JCF=242 Hz), 141.58(t, C-NH, Ph, 3JCF=14 Hz ), 137.39, 137.37, 130.51, 128.62, 128.00, 125.38, 119.63, 101.73( 2CH, Ph, 2JCF=29 Hz，4JCF=8 Hz ), 98.27(t, CH, Ph, 2JCF= 26 Hz), 89.65, 35.28, 20.92; HRMS-ESI: m/zcalcd for C20H14F2N4O2S (M + H)+ 413.0839, found 413.0837.

2-((5-cyano-4-(3,4-dimethylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (28)
White solid, mp: 194.2-195.6℃, yield: 84.9%. 1H NMR (400 MHz, DMSO-d6) δ 11.45 (s, 1H, Ph-NH-CO), 7.56 – 7.45 (m, 2H, ArH), 7.29 – 7.13 (m, 3H, ArH), 6.88 (tt, J = 9.3, 2.4 Hz, 1H, ArH), 3.83 (s, 2H, S-CH2), 2.25 (s, 3H, CH3), 2.20 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6) δ 170.97, 169.65, 168.38, 167.38, 162.59( C-F, Ph, 1JCF=242 Hz ), 162.44( C-F, Ph, 1JCF=242 Hz )141.55( t, C-NH, Ph, 3JCF=14 Hz )138.54, 136.03, 134.85, 129.15, 129.10, 125.72, 119.59, 101.71( 2CH, Ph, 2JCF=29 Hz, 4JCF=9 Hz ), 98.25( t, CH, Ph, 2JCF=26 Hz ), 89.50, 35.27, 19.34, 19.32; HRMS-ESI: m/zcalcd for C21H16F2N4O2S (M + H)+ 427.0996, found 427.0993.

2-((5-cyano-4-(2-hydroxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (29)
Yellow solid, mp: 228.5-229.6 ℃, yield: 85.5%. 1H NMR (400 MHz, DMSO-d6) δ 11.21 (s, 1H, Ph-NH-CO), 10.94 (s, 1H, -OH), 8.32 (dd, J = 7.9, 1.6 Hz, 1H, ArH), 7.75 (ddd, J = 8.6, 7.3, 1.7 Hz, 1H, ArH), 7.52 (d, J = 8.4 Hz, 1H, ArH), 7.42 (t, J = 7.6 Hz, 1H, ArH), 7.38 – 7.27 (m, 2H, ArH), 6.90 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 4.05 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 176.87, 168.99, 167.59, 165.75, 162.56( C-F, Ph, 1JCF= 242 Hz ), 162.41( C-F, Ph, 1JCF=242 Hz ), 157.36, 151.62, 141.55( t, C-NH, Ph, 3JCF=13 Hz ), 133.93, 125.83, 125.00, 118.66, 116.89, 101.86( 2CH, Ph, 2JCF=29 Hz, 4JCF=9 Hz ), 98.41( t, CH, Ph, 2JCF= 26 Hz ) , 94.86, 35.71; HRMS-ESI: m/zcalcd for C19H12F2N4O3S (M + H)+ 415.0632, found 415.0636.

2-((5-cyano-4-(4-ethylphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (30)
White solid, mp: 233.1-234.5℃, yield: 60.2%. 1H NMR (400 MHz, DMSO-d6) δ 11.40 (s, 1H, Ph-NH-CO), 7.69 (d, J = 8.0 Hz, 2H, ArH), 7.30 – 7.18 (m, 4H, ArH), 6.88 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.84 (s, 2H, S-CH2), 2.63 (q, J = 7.6 Hz, 2H, -CH2CH3), 1.18 (t, J = 7.5 Hz, 3H, -CH2CH3); 13C NMR (100 MHz, DMSO-d6) δ 170.95, 169.51, 168.35, 167.16, 162.59( C-F, Ph, 1JCF=242 Hz ), 162.44( C-F, Ph, 1JCF=241 Hz ), 146.06, 141.57( t, C-NH, Ph, 3JCF=13 Hz ), 134.67, 128.30( 2CH, Ph ), 127.53( 2CH, Ph ), 119.53, 101.72( 2CH, Ph, 2JCF=29 Hz, 4JCF=9 Hz ), 98.25( t,CH, Ph, 2JCF=26 Hz ), 89.53, 35.31, 28.05, 15.37; HRMS-ESI: m/zcalcd for C21H16F2N4O2S (M + H)+ 427.0996,found 427.1000.

2-((4-(4-bromophenyl)-5-cyano-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (31)
White solid, mp: 198.6-198.9℃, yield: 63.3%. 1H NMR (400 MHz, DMSO-d6) δ 11.35 (s, 1H, Ph-NH-CO), 7.73 – 7.67 (m, 2H, ArH), 7.61 (d, J = 8.6 Hz, 2H, ArH), 7.32 – 7.24 (m, 2H, ArH), 6.89 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.84 (s, 2H, S-CH2); 13C NMR (100 MHz, DMSO-d6) δ 171.44, 169.64, 168.31, 166.10, 162.59( CH, Ph, 1JCF=242 Hz), 162.44( CH, Ph, 1JCF=241 Hz ), 141.55( t, C-NH, Ph, 3JCF=13 Hz ) 136.47, 131.16( 2CH, Ph ), 130.27( 2CH, Ph ), 123.48, 119.41, 101.72( 2CH, Ph, 2JCF=29 Hz, 4JCF=8.5 Hz ), 98.28( t, CH, Ph, 2JCF=26 Hz ), 89.58, 35.29;HRMS-ESI: m/zcalcd for C19H11BrF2N4O2S (M + H)+ 422.9734,found 422.9738.

2-((5-cyano-6-oxo-4-(3-(trifluoromethyl)phenyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (32)
Yellow solid, mp: 110.1-111.1℃, yield: 72.2%. 1H NMR (400 MHz, DMSO-d6) δ(ppm)11.75 (s, 1H, NH-CO), 11.26 (s, 1H, Ar-NH), 8.09 – 8.02 (m, 2H, ArH), 7.85 (d, J = 7.8 Hz, 1H, ArH), 7.66 (t, J = 7.7 Hz, 1H, ArH), 7.34 – 7.24 (m, 2H, ArH), 6.88 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.90 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.1, 168.8, 168.0, 165.8, 162.6 (1JCF= 241 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 13 Hz), 138.0, 132.3, 129.5, 129.1 (2JCF= 32 Hz), 126.7, 124.7 (3JCF= 4 Hz), 124.0 (1JCF=271 Hz), 118.9, 101.8 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.3 (t, 2JCF= 26 Hz), 90.4, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H11F5N4O2S, [M+H]+, 467.0556; found, 467.0558.

2-((5-cyano-6-oxo-4-(4-(trifluoromethyl)phenyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (33)
White solid, mp: 202.5-203.0℃, yield: 51.0%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.45 (s, NH-CO), 11.25 (s, 1H, Ar-NH), 7.93 (d, J = 8.1 Hz, 2H, ArH), 7.83 – 7.72 (m, 2H, ArH), 7.27 (tq, J = 7.2, 4.9, 3.9 Hz, 2H, ArH), 6.88 (dtt, J = 8.9, 4.6, 2.5 Hz, 1H, ArH), 3.85 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.6, 169.5, 168.3, 165.9, 162.6 (1JCF= 242 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 13 Hz), 141.3, 129.9 (Ph, 2JCF= 32 Hz), 129.0 (2C), 125.0 (2C, 3JCF= 4 Hz),121.3 (1JCF= 270 Hz) 119.2, 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 8.5 Hz), 98.2 (t, 2JCF= 26 Hz), 90.0, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H11F5N4O2S, [M+H]+, 467.0556; found, 467.0559.

2-((5-cyano-4-(3-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (34)
White solid, mp: 178.8-179.7℃, yield: 69.6%.1H NMR (400 MHz, DMSO-d6) δ(ppm) 12.54 (s, 1H, NH-CO), 11.42 (s, 1H, Ar-NH), 7.33 – 7.23 (m, 5H, ArH), 7.04 (dq, J = 6.3, 3.4, 3.0 Hz, 1H, ArH), 6.88 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.84 (s, 2H, S-CH2), 3.77 (s, 3H, -OCH3). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.4, 167.0, 168.4, 167.1, 162.6 (1JCF= 241 Hz), 162.5 (1JCF= 241 Hz), 158.9, 141.6 (t, 3JCF= 14 Hz), 138.7, 129.3, 120.5, 119.6, 115.6, 113.6, 101.8 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.3 (t, 2JCF= 26 Hz), 89.7, 55.2, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H14F2N4O3S, [M+H]+, 429.0788; found, 429.0792.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (35)
white solid, mp: 175.8-176.9℃, yield: 16.0%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.69 (s, 1H, NH-CO), 11.20 (s, 1H, Ar-NH), 7.72 (d, J = 1.3 Hz, 3H, ArH), 7.30 (qd, J = 7.0, 5.9, 3.4 Hz, 2H, ArH), 6.87 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.85 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.6, 169.3, 168.1, 164.2,162.6 (1JCF= 242 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 13 Hz), 140.6, 133.9 (2C), 129.2, 126.7 (2C), 119.0, 101.8 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.2 (t, 2JCF= 26 Hz), 89.9, 35.3. HR-MS (TOF-ESI+): m/z calcd for C19H10Cl2F2N4O2S, [M+H]+, 467.9840; found, 467.9844.

2-((5-cyano-6-oxo-4-(p-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl) acetamide (36)
White solid, mp: 201.2-202.3 ℃, yield: 51.1%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.77 (s, 1H, NH-CO), 11.44 (s, 1H, Ar-NH), 7.73 – 7.63 (m, 2H, ArH), 7.31 – 7.18 (m, 4H, ArH), 6.87 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.83 (s, 2H, S-CH2), 2.34 (s, 3H, CH3). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.1, 169.7, 168.4, 167.1, 162.6 (1JCF= 242 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 14 Hz), 139.7, 134.5, 128.6 (2C), 128.1 (2C), 119.6, 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.2 (t, 2JCF= 26 Hz), 89.4, 35.3, 20.9. HR-MS (TOF-ESI+): m/z calcd for C20H14F2N4O2S, [M+H]+, 413.0839; found, 413.0842.

2-((5-cyano-4-(4-fluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (37)
White solid, mp: 168.0-168.8℃, yield: 53.4%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.41 (s, 1H, NH-CO), 11.40 (s, 1H, Ar-NH), 7.83 (ddd, J = 8.6, 5.5, 2.6 Hz, 2H, ArH), 7.35 – 7.19 (m, 4H, ArH), 6.88 (tt, J = 9.3, 2.6 Hz, 1H, ArH), 3.84 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.3, 169.8, 168.4, 166.1, 163.0 (1JCF= 247 Hz), 162.6 (1JCF= 241 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 14 Hz), 133.8 (4JCF= 3 Hz), 130.6 (2C, 3JCF= 9 Hz), 119.5, 115.0 (2C, 2JCF= 22 Hz), 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.2 (t, 2JCF= 26 Hz), 89.5, 35.2. HR-MS (TOF-ESI+): m/z calcd for C19H11F3N4O2S, [M+H]+, 417.0588; found, 417.0593.

2-((5-cyano-4-(4-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (38)
White solid, mp: 190.2-191.3 ℃, yield: 64.6%.1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.57 (s, 1H, NH-CO), 11.47 (s, 1H, Ar-CO), 7.82 – 7.76 (m, 2H, ArH), 7.28 (h, J = 4.8 Hz, 2H, ArH), 6.98 – 6.92 (m, 2H, ArH), 6.87 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.86 (s, 2H, S-CH2), 3.79 (s, 3H, -OCH3). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 170.7, 169.5, 168.3, 166.5, 162.6 (1JCF= 241 Hz), 162.4 (1JCF= 242 Hz), 160.8, 141.6 (t, 3JCF= 14 Hz), 129.9 (2C), 129.4, 119.6, 113.5 (2C), 101.7 (q, 2C 2JCF= 29 Hz, 4JCF= 8 Hz), 98.2 (t, 3JCF= 26 Hz), 88.9, 55.3, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H14F2N4O3S, [M+H]+, 429.0788; found, 429.0791.

2-((5-cyano-4-(3,4-difluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (39)
White solid, mp: 187.3-188.5 ℃, yield: 36.6%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.40 (s, 1H, NH-CO), 11.29 (s, 1H, Ar-NH), 7.76 (ddd, J = 11.8, 7.9, 2.2 Hz, 1H, ArH), 7.66 (ddd, J = 8.3, 3.9, 1.6 Hz, 1H, ArH), 7.49 (dt, J = 10.7, 8.4 Hz, 1H, ArH), 7.33 – 7.25 (m, 2H,ArH), 6.87 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.85 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.5, 169.6, 168.2, 164.7, 162.5 (1JCF= 242 Hz), 162.4 (1JCF= 242 Hz), 150.4 (1JCF= 247 Hz, 2JCF= 13 Hz), 149.1 (1JCF= 242 Hz, 2JCF=13 Hz), 141.5 (t, 3JCF= 13 Hz), 134.8, 130.7, 125.4 (q, 3JCF= 7 Hz, 4JCF= 3 Hz), 119.3, 117.3 (q, 2JCF= 17 Hz, 3JCF= 8 Hz), 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.2 (t, 2JCF= 27 Hz), 89.6, 35.3. HR-MS (TOF-ESI+): m/z calcd for C19H10F4N4O2S, [M+H]+, 435.0494; found, 435.0497.

2-((5-cyano-6-oxo-4-(o-tolyl)-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl) acetamide (40)
white solid, mp: 205.4-206.6 ℃, yield: 85.0%.1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.43 (s, 1H, Ar-NH), 11.37 (s, 1H, NH-CO), 7.33 – 7.24 (m, 4H, ArH), 7.22 – 7.18 (m, 2H, ArH), 6.89 (tt, J = 9.4, 2.4 Hz, 1H, ArH), 3.82 (s, 2H, S-CH2), 2.19 (s, 3H, CH3). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.2, 169.9, 169.4, 168.3, 162.6 (1JCF= 241 Hz), 162.4 (1JCF= 242 Hz), 141.5 (t, 3JCF= 13 Hz), 137.7, 135.0, 130.2, 128.8, 128.4, 125.5, 118.8, 101.8 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.3 (t, 3JCF= 26 Hz), 92.1, 35.2, 19.1. HR-MS (TOF-ESI+): m/z calcd for C20H14F2N4O2S, [M+H]+, 413.0839; found, 413.0841.

2-((5-cyano-4-(3,5-difluorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (41)
Yellow solid, mp: 109.3-110.2 ℃, yield: 38.7%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.19 (s, 1H, Ar-NH), 11.17(s, 1H, NH-CO), 7.51 – 7.38 (m, 3H, ArH), 7.28 (h, J = 4.6 Hz, 2H, ArH), 6.92 – 6.81 (m, 1H, ArH), 3.85 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.6, 169.5, 168.2, 164.5, 162.6 (1JCF= 240 Hz), 162.4 (1JCF= 240 Hz), 162.1 (1JCF= 238 Hz), 161.9 (1JCF= 245 Hz), 141.5, 140.8, 119.1, 111.4 (q, 2C, 2JCF= 26 Hz, 4JCF= 7 Hz), 105.2 (t, 2JCF= 24 Hz), 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 8 Hz), 98.2 (t, 2JCF= 27 Hz), 89.8, 35.3. HR-MS (TOF-ESI+): m/z calcd for C19H10F4N4O2S, [M+H]+, 435.0494; found, 435.0499.

2-((5-cyano-4-(2-methoxyphenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3,5-difluorophenyl)acetamide (42) 
White solid, mp: 195.3-196.4 ℃, yield: 70.6%.1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.66 (s, 1H, NH-CO), 11.54 (s, 1H, Ar-NH), 7.40 (ddd, J = 8.8, 7.5, 1.8 Hz, 1H, ArH), 7.31 – 7.23 (m, 2H, ArH), 7.20 (dd, J = 7.5, 1.8 Hz, 1H, ArH), 7.09 (d, J = 8.3 Hz, 1H, ArH), 6.95 – 6.85 (m, 2H, ArH), 3.80 (s, 2H, S-CH2), 3.76 (s, 3H, -OCH3). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.1, 169.2, 168.4, 166.9, 162.6 (1JCF= 242 Hz), 162.5 (1JCF= 242 Hz), 156.2, 141.5 (t, 3JCF= 14 Hz), 130.6, 129.6, 127.0, 120.1, 118.8, 111.6, 101.7 (q, 2C, 2JCF= 29 Hz, 4JCF= 9 Hz), 98.3 (t, 2JCF= 26 Hz ), 93.2, 55.4, 35.2. HR-MS (TOF-ESI+): m/z calcd for C20H14F2N4O3S[M+H]+, 429.0788; found, 429.0792.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3-fluorophenyl)acetamide (43)
Yellow solid, mp: 209.5-210.5 ℃, yield: 10.6%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 10.95 (s, 1H, Ar-NH), 7.74 (d, J = 1.8 Hz, 2H, ArH), 7.72 (dd, J = 2.2, 1.6 Hz, 1H, ArH), 7.56 (dt, J = 11.0, 1.8 Hz, 1H, ArH), 7.34 – 7.26 (m, 2H, ArH), 3.86 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.8, 169.6, 167.8, 164.3, 162.2 (1JCF= 240 Hz), 140.8 (3JCF= 11 Hz), 140.6, 134.0 (2C), 130.4 (3JCF= 9 Hz), 129.3, 126.8 (2C), 119.1, 114.7 (4JCF= 3 Hz), 109.6 (2JCF= 21 Hz), 105.7 (2JCF= 26 Hz), 89.8, 35.2. HR-MS (TOF-ESI+): m/z calcd for C19H11Cl2FN4O2S[M+H]+, 449.9934, found, 449.9937.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(2-fluorophenyl)acetamide(44) 
White solid, mp: 189.2-189.9 ℃, yield: 44.1%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 10.14 (s, 1H, Ph-NH), 7.93 (td, J = 7.7, 3.6 Hz, 1H, ArH), 7.76 (d, J = 1.9 Hz, 2H, ArH), 7.71 (t, J = 2.0 Hz, 1H, ArH), 7.27 – 7.16 (m, 1H, ArH), 7.11 (td, J = 4.9, 2.3 Hz, 2H, ArH), 3.94 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.7, 169.6, 168.0, 164.2, 153.1 (1JCF= 244 Hz), 140.6, 134.0 (2C), 129.3, 126.8 (2C), 126.3 (3JCF= 11 Hz), 125.0 (3JCF= 8 Hz), 124.3 (4JCF= 4 Hz), 123.3, 119.2, 115.4 (2JCF= 19 Hz), 89.8, 34.8. HR-MS (TOF-ESI+): m/z calcd for C19H11Cl2FN4O2S[M+H]+, 449.9934, found, 449.9936.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(2,5-difluorophenyl)acetamide (45)
White solid, mp: 187.2-188.1 ℃, yield: 22.0%.1H NMR (400 MHz, DMSO-d6) δ(ppm) 10.35 (s, 1H, Ar-NH), 7.89 (ddd, J = 10.7, 6.2, 3.2 Hz, 1H, ArH), 7.74 (d, J = 1.9 Hz, 2H, ArH), 7.70 (t, J = 1.9 Hz, 1H, ArH), 7.27 (ddd, J = 10.4, 9.1, 5.2 Hz, 1H, ArH), 6.93 (ddt, J = 7.8, 5.4, 3.5 Hz, 1H, ArH), 3.95 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.7, 169.5, 168.5, 164.1, 157.7 (1JCF= 241 Hz), 148.8 (1JCF= 235 Hz), 140.6, 133.9 (2C), 129.3, 127.6 (t, 3JCF= 13 Hz), 126.8 (2C), 124.7, 119.2, 116.2 (q, 2JCF= 21 Hz, 3JCF= 10 Hz), 109.0 (2JCF= 30 Hz), 89.8, 34.9. HR-MS (TOF-ESI+): m/z calcd for C19H10Cl2F2N4O2S, [M+H]+, 467.9840; found, 467.9844.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(3-(trifluoromethoxy)phenyl)acetamide (46)
White solid, mp: 197.5-198.5 ℃, yield: 24.1%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 10.95 (s, 1H, Ph-NH), 7.74 (d, J = 2.0 Hz, 3H, ArH), 7.71 (t, J = 2.0 Hz, 1H, ArH), 7.50 – 7.38 (m, 2H, ArH), 7.03 – 6.99 (m, 1H), 3.89 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.6, 169.3, 167.8, 164.3, 148.6, 140.7, 140.5, 134.0 (2C), 130.5, 129.4, 126.8, 120.1 (1JCF= 255 Hz), 118.9, 117.6, 115.2, 111.1, 90.0, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H11Cl2F3N4O3S[M+H]+, 515.9852, found, 515.9854.

2-((5-cyano-4-(3,5-dichlorophenyl)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-(trifluoromethyl)phenyl)acetamide (47)
white solid, mp: 191.4-191.8 ℃, yield: 32.3%. 1H NMR (400 MHz, DMSO-d6) δ(ppm) 11.06 (s, 1H, Ar-NH), 7.79 (d, J = 8.5 Hz, 2H, ArH), 7.72 (d, J = 1.9 Hz, 2H, ArH), 7.71 – 7.69 (m, 1H, ArH), 7.65 (d, J = 8.6 Hz, 2H, ArH), 3.90 (s, 2H, S-CH2). 13C NMR (100 MHz, DMSO-d6) δ(ppm) 171.8, 169.5, 168.1, 164.3, 142.7, 140.6, 134.0 (2C), 129.3, 126.8 (2C), 126.1 (2C, 3JCF= 4 Hz), 124.4 (1JCF= 271 Hz), 123.2 (2JCF= 32 Hz), 119.1, 118.9 (2C), 89.9, 35.3. HR-MS (TOF-ESI+): m/z calcd for C20H11Cl2F3N4O2S, [M+H]+, 499.0992; found, 499.0995.


Supplementary Table 3 RdRp proteins alignment sequence information.

	Strain
	Species
	RdRp UniProt Accession No.

	MNV1 (Mu/NV/GV/CW3/2002/USA
	Mouse
	Q80J95

	Mu/NV/GV/CR6/2005/USA
	Mouse
	A7YK30

	Mu/NV/GV/WU21/2005/USA
	Mouse
	A7YK00

	Mu/NV/GV/CR1/2005/USA
	Mouse
	A7YK18

	Mu/NV/GV/CR5/2005/USA
	Mouse
	A7YK27

	Mu/NV/GV/CR11/2005/USA
	Mouse
	A7YK39

	Norovirus GIX/1995/Tokyo
	Human
	A0A7D0UGI1

	Norovirus Hu/GII.4/Sydney2006/AU
	Human
	Q2N379

	Norovirus Hu/GIV.1/2010/AU
	Human
	I1ZB53

	Norovirus Hu/GII.4/Sydney2012/AU
	Human
	A0A120MIJ5

	Norovirus Hu/GII.17/Nanyang/2015/CHN
	Human
	A0A0S2CGE8

	Norovirus GII.6/2017/USA
	Human
	A0A2Z4C080
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