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1. 1H and 13C NMR spectrums of 4a-t 

  
 
2-allylthio-6-phenyl-5,6-dihydropyrimidin-4(3H)-one (4a) 
 
 

White powder; yield: 91%, reaction time: 90 min.; mp = 140  ̊C; IR (KBr): ν 3182, 3086, 2922, 1698, 1634, 1481, 1357, 1321, 1298, 1143, 1080 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.44-2.88 (m, 2H, 

CH2CO), 3.76 (d, 2H, J = 6.8 Hz, CH2S), 4.84 (dd, 1H, J = 12.2, 5.3 Hz, CHBn), 5.12-5.32 (m, 2H, CH2=), 5.87-6.01 (m, 1H, CH=), 7.26-7.39 (m, 5H, CHAr), 8.98 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ 

=  33.3, 38.1, 58.5, 126.3, 127.4, 128.6, 132.7, 141.9 and 170.2 ppm; ESI-MS: m/z (100 %) = 247 [M+ 1]+.  

 
 

 
 

 
Figure S1 1H NMR spectrum of 4a 
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Figure S2 13C NMR spectrum of 4a 
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 6,6'-(1,3-phenylene)bis(2-allylthio-5,6-dihydropyrimidin-4(3H)-one) (4b)  
 

White powder; yield: 88%, reaction time: 110 min.; mp = 196  ̊C; IR (KBr): ν 3185, 3095, 2918, 1701, 1629, 1476, 1356, 1240, 1242, 1037 cm-1; 1H NMR (200 MHz, CDCl3 + DMSO-d6): δ = 2.35-2.83 (m, 

4H, 2×CH2CO), 3.73 (d, 4H, J = 6.9 Hz, 2×CH2S), 4.79 (dd, 2H, J = 12.4, 5.1 Hz, 2×CHBn), 5.09-5.31 (m, 4H, 2×CH2=), 5.84-6.01 (m, 2H, 2×CH=), 7.32-7.46 (m, 4H, CHAr), 10.30 (br. s, 2H, 2×NH); 13C NMR (50 

MHz, CDCl3 + DMSO-d6): δ = 32.5, 37.9, 58.1, 117.6, 123.9, 124.7, 128.2, 132.6, 142.5, 142.6, 152.0 and 169.1 ppm; ESI-MS: m/z (100 %) = 415 [M + 1]+.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3 1H NMR spectrum of 4b 



S6 
 

 

 

Figure S4 13C NMR spectrum of 4b 
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2-allylthio-6-(9’-anthracenyl)-5,6-dihydropyrimidin-4(3H)-one (4c) 
 
 

Orange crystals; yield: 73%, reaction time: 140 min.; mp = 204  ̊C; IR (KBr): ν 3185, 3082, 2917, 1697, 1628, 1474, 1328, 1298, 1137, 1083 cm-1; 1H NMR (200 MHz, DMSO-d6 +CDCl3): δ = 2.73 (dd, 1H, J 

= 17.2, 5.3 Hz, CH2CO), 3.16 (dd, 1H, J = 17.1, 15.3 Hz, CH2CO),  3.63 (qd, 2H, J = 13.9, 6.9 Hz, CH2S), 5.00-5.19 (m, 2H, CH2=), 5.87-5.90 (m, 1H, CH=), 6.22 (dd, 1H, J = 15.2, 5.3 Hz, CHBn),  7.42-7.59 (m, 

5H, CHAr), 8.00-8.05 (m, 2H, CHAr), 8.35-8.44 (m, 3H, CHAr), 10.61 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, DMSO-d6 +CDCl3): δ = 32.4, 36.7, 55.2, 117.5, 123.1, 124.4, 125.2, 127.6, 128.8, 129.1, 131.4, 

132.5, 133.1, 150.7 and 169.6 ppm; ESI-MS: m/z (100 %) = 347 [M + 1]+.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure S5 1H NMR spectrum of 4c 
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Figure S6 13C NMR spectrum of 4c 

 
 
 



S9 
 

 
2-allylthio-6-(4’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4d) 
 

Colourless crystals; yield: 93%, reaction time: 75 min.; mp = 128  ̊C; IR (KBr): ν 3191, 3083, 2922, 1695, 1624, 1475, 1332, 1289, 1233, 1137, 1090 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.45 (dd, 1H, J = 

16.7, 12.5 Hz, CH2CO), 2.80 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.74 (dt, 2H, J = 6.9, 1.1 Hz, CH2S), 4.80 (dd, 1H, J = 12.5, 5.2 Hz, CHBn), 5.17-5.32 (m, 2H, CH2=), 5.83-6.03 (m, 1H, CH=), 7.34 (s, 4H, CHAr), 

8.85 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.1, 58.0, 118.6, 127.7, 128.7, 132.6, 133.1, 140.7, 151.7 and 169.7 ppm; ESI-MS: m/z (100 %) = 281 [M + 1]+.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure S7 1H NMR spectrum  of  4d 
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Figure S8 13C NMR spectrum of 4d 
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2-allylthio-6-(3’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4e) 
 

Colourless crystals; yield: 90%, reaction time: 95 min.; mp = 126  ̊C; IR (KBr): ν 3184, 3086, 2918, 1698, 1631, 1571, 1472, 1352, 1299, 1246, 1145, 1078 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.46 (dd, 1H, 

J = 16.7, 12.7 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.76 (dt, 2H, J = 6.9, 1.0 Hz, CH2S), 4.81 (dd, 1H, J = 12.7, 5.1 Hz, CHBn), 5.14-5.35 (m, 2H, CH2=), 5.83-6.04 (m, 1H, CH=), 7.22-7.32 (m, 3H, 

CHAr), 7.43 (d, 1H, J = 2.3 Hz, CHAr), 8.88 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.0, 58.1, 118.6, 124.4, 126.7, 127.5, 129.9, 132.6, 134.5, 144.2, 151.9 and 169.6 ppm; ESI-MS: m/z 

(100 %) = 281 [M + 1]+.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Figure S9 1H NMR spectrum of 4e 
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Figure S10 13C NMR spectrum of 4e 
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2-allylthio-6-(2’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4f) 
 

White crystals; yield: 85%, reaction time: 90 min.; mp = 119  ̊C; IR (KBr): ν 3195, 3098, 2912, 1696, 1635, 1468, 1316, 1166, 1140, 1064 cm-1; 1H NMR (200 MHz, CDCl3) δ = 2.31 (dd, 1H, J = 16.8, 12.8 Hz, 

CH2CO), 2.98 (dd, 1H, J = 16.8, 5.0 Hz,  CH2CO), 3.75 (d, 2H, J = 6.8 Hz, CH2S), 5.14-5.33 (m, 3H, CH2= + CHBn), 5.88-6.01 (m, 1H, CH=), 7.23-7.35 (m, 3H, CHAr), 7.56 (dd, 1H, J = 7.4, 1.8 Hz, CHAr), 8.92 (br. 

s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 36.4, 56.4, 118.5, 127.3, 128.3, 128.6, 129.5, 132.2, 132.7, 139.8, 152.0 and 169.8 ppm; ESI-MS: m/z (100 %) = 281 [M + 1]+.  
. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S11 1H NMR spectrum of 4f 
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Figure S12 13C NMR spectrum of 4f 
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2-allylthio-6-(4’-methylthiophenyl)-5,6-dihydropyrimidin-4(3H)-one (4g) 
 

Colourless crystals; yield: 90%, reaction time: 60 min; mp = 132  ̊C; IR (KBr): ν 3185, 3096, 2918, 1698, 1627, 1476, 1354, 1291, 1142, 1034 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.39-2.58 (m, 4H, CH2CO 

+ SCH3), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.74 (dd, 2H, J = 4.5, 3.4 Hz, CH2S), 4.77 (dd, 1H, J = 12.3, 5.2 Hz, CHBn), 5.16-5.31 (m, 2H, CH2=), 5.83-6.00 (m, 1H, CH=), 7.24-7.38 (m, 4H, CHAr), 8.97 (br. 

s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 15.9, 33.3, 38.0, 58.2, 118.4, 126.8, 126.9, 132.7, 137.4, 139.1, 151.4 and 170.0 ppm; ESI-MS: m/z (100 %) = 293 [M + 1]+.  
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S13 1H NMR spectrum of 4g 
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Figure S14 13C NMR spectrum of 4g 
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2-allylthio-6-(4’-fluorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4h) 
 

Colourless crystals; yield: 89%, reaction time: 120 min.; mp = 136   ̊C; IR (KBr): ν 3182, 3083, 2921, 1696, 1626, 1516, 1477, 1338, 1261, 1232, 1139, 1038 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.47 (dd, 

1H, J = 16.7, 12.5 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.75 (dt, 2H, J = 6.9, 1.1 Hz, CH2S), 4.77 (dd, 1H, J = 12.5, 5.1 Hz, CHBn), 5.12-5.33 (m, 2H, CH2=), 5.83-6.04 (m, 1H, CH=), 7.00-7.12 (m, 

2H, CHAr), 7.32-7.39 (m, 2H, CHAr), 8.88 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.2, 57.9, 115.2, 115.6, 118.5, 127.8, 127.9, 132.7, 137.8, 151.5, 159.6, 164.5 and 169.9 ppm; ESI-MS: 

m/z (100 %) = 265 [M + 1]+.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S15 1H NMR spectrum of 4h 
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Figure S16 13C NMR spectrum of 4h 
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2-allylthio-6-(4’-nitrophenyl)-5,6-dihydropyrimidin-4(3H)-one (4i) 
 

Yellow amorphous solid; yield: 90%, reaction time: 175 min.; mp = 133  ̊C; IR (KBr): ν 3189, 3082, 2901, 1699, 1624, 1516, 1467, 1346, 1286, 1144, 1034 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.47 (dd, 

1H, J = 16.7, 13.0 Hz, CH2CO), 2.87 (dd, 1H, J = 16.6, 5.1 Hz, CH2CO), 3.77 (d, 2H, J = 6.9 Hz, CH2S), 4.91 (dd, 1H, J = 12.9, 5.0 Hz, CHBn), 5.15-5.34 (m, 2H, CH2=), 5.84-6.04 (m, 1H, CH=), 7.60 (d, 2H, J = 8.5 

Hz, CHAr), 8.23-8.27 (m, 2H, CHAr), 8.96 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.4, 37.8, 58.1, 118.7, 123.9, 127.3, 130.5, 132.4, 147.3, 149.4, 152.7 and 169.1 ppm; ESI-MS: m/z (100 %) = 

292 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S17 1H NMR spectrum of 4i 
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Figure S18 13C NMR spectrum of 4i 
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2-allylthio-6-(4’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4j) 
 

White crystals; yield: 93%, reaction time: 105 min.; mp = 122  ̊C; IR (KBr): ν 3179, 3096, 2930, 1697, 1629, 1514, 1466, 1358, 1248, 1141, 1028 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.48 (dd, 1H, J = 16.7, 

12.1 Hz, CH2CO), 2.74-2.87 (m, 1H, CH2CO), 3.74 (d, 2H, J = 6.9 Hz, CH2S), 3.81 (s, 3H, OCH3), 4.78 (dd, 1H, J = 12.1, 5.3 Hz, CHBn), 5.11-5.32 (m, 2H, CH2=), 5.83-6.00 (m, 1H, CH=), 6.84-6.94 (m, 2H, CHAr), 

7.24-7.33 (m, 2H, CHAr), 8.86 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.2, 55.3, 58.1, 113.9, 118.4, 127.3, 132.8, 134.2, 151.0, 158.8 and 170.2 ppm; ESI-MS: m/z (100 %) = 277 [M + 1]+.  

 

 

Figure S19 1H NMR spectrum of 4j 
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Figure S20 13C NMR spectrum of 4j 
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2-allylthio-6-(4’-benzyloxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4k) 
 

White amorphous solid; yield: 95%, reaction time: 155 min.; mp = 216   ̊C; IR (KBr): ν 3293, 3089, 2928, 1700, 1631, 1517, 1463, 1259, 1236, 1137, 1025 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.48 (dd, 

1H, J = 16.7, 12.1 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.74 (dt, 2H, J = 6.9, 1.0 Hz, CH2S), 4.77 (dd, 1H, J = 12.1, 5.3 Hz, CHBn), 5.07 (s, 2H,OCH2), 5.17-5.31 (m, 2H, CH2=), 5.83-6.00 (m, 1H, 

CH=), 6.94-7.01 (m, 2H, CHAr), 7.25-7.43 (m, 7H, CHAr), 8.57 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.3, 58.1, 70.1, 114.9, 118.4, 127.4, 127.9, 128.6, 132.8, 134.5, 136.9, 150.9, 158.1  

and 169.8 ppm; ESI-MS: m/z (100 %) = 353 [M + 1]+.  

 

 

Figure S21 1H NMR spectrum of 4k 
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Figure S22 13C NMR spectrum of 4k 
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2-allylthio-6-[4’-(4”-methylbenzyloxy)-3’-methoxyphenyl]-5,6-dihydropyrimidin-4(3H)-one (4l) 
 

White powder; yield: 89%, reaction time: 180 min.; mp = 163  ̊C; IR (KBr): ν 3179, 3094, 2925, 1697, 1638, 1517, 1464, 1335, 1260, 1227, 1156, 1139, 1029 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.34 (s, 

3H, CH3), 2.48 (dd, 1H, J = 16.7, 12.4 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.75 (m, 2H, CH2S), 3.89 (s, 3H, OCH3), 4.76 (dd, 1H, J = 12.3, 5.2 Hz, CHBn), 5.12-5.32 (m, 4H, CH2= + OCH2), 5.88-

5.96 (m, 1H, CH=), 6.83-6.89 (m, 2H, CHAr), 6.96 (d, 1H, J = 1.6 Hz, CHAr), 7.17 (d, 2H, J = 7.8 Hz, CHAr), 7.33 (d, 2H, J = 8.1 Hz, CHAr), 8.72 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.2, 33.2, 38.2, 

55.9, 58.3, 70.9, 110.3, 114.0, 118.2, 127.3, 129.2, 132.8, 134.1, 135.2, 137.5, 147.5, 149.7, 151.1 and 169.9 ppm; ESI-MS: m/z (100 %) = 397 [M + 1]+.  

 

 
Figure S23 1H NMR spectrum of 4l 
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Figure S24 13C NMR spectrum of 4l 
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2-allylthio-6-[4’-(3”-methylbenzyloxy)-3’-methoxyphenyl]-5,6-dihydropyrimidin-4(3H)-one (4m) 
 

White powder; yield: 87%, reaction time: 180 min.; mp = 111  ̊C; IR (KBr): ν 3184, 3104, 2931, 1699, 1644, 1515, 1464, 1328, 1276, 1139 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.35 (s, 3H, CH3), 2.49 (dd, 

1H, J = 16.7, 12.3 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.75 (m, 2H, CH2S), 3.90 (s, 3H, OCH3), 4.74 (dd, 1H, J = 12.3, 5.2 Hz, CHBn), 5.11-5.32 (m, 4H, CH2= + OCH2), 5.88-6.01 (m, 1H, CH=), 

6.79-6.83 (m, 2H, CHAr), 6.96 (d, 1H, J = 1.6 Hz, CHAr), 7.09-7.12 (m, 1H, CHAr), 7.23-7.26 (m, 3H, CHAr), 8.57 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.4, 33.3, 38.3, 55.9, 58.3, 71.2, 110.3, 

114.0, 118.2, 124.3, 127.9, 128.5, 132.8, 135.3, 137.0, 138.1, 147.5, 149.7, 151.0 and 169.8 ppm; ESI-MS: m/z (100 %) = 397 [M + 1]+.  

 

 
 

Figure S25 1H NMR spectrum of 4m 
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Figure S26 13C NMR spectrum of 4m 
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2-allylthio-6-[4’-(4”-bromobenzyloxy)phenyl]-5,6-dihydropyrimidin-4(3H)-one (4n) 
 

White solid; yield: 94%, reaction time: 115 min.; mp = 194  ̊C; IR (KBr): ν 3186, 3099, 2918, 1705, 1631, 1508, 1479, 1356, 1239, 1144 cm-1; 1H NMR (200 MHz, DMSO-d6 +CDCl3): δ = 2.21-2.64 (m, 2H, 

CH2CO), 3.62 (d, 2H, J = 6.9 Hz, CH2S), 4.65 (dd, 1H, J = 11.8, 5.2 Hz, CHBn), 4.97 (s, 2H, OCH2), 5.01-5.22 (m, 2H, CH2=), 5.75-5.95 (m, 1H, CH=), 6.86 (d, 2H, J = 8.6 Hz, CHAr), 7.20-7.30 (m, 4H, CHAr), 7.44 

(d, 2H, J = 8.4 Hz, CHAr), 10.57 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, DMSO-d6 +CDCl3): δ = 32.4, 38.0, 57.5, 68.7, 114.4, 117.5, 121.1, 127.1, 128.9, 131.1, 133.0, 135.1, 136.0, 152.0, 157.1  and 168.9 

ppm; ESI-MS: m/z (100 %) = 431 [M]+.  

 

 
Figure S27 1H NMR spectrum of 4n 
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Figure S28 13C NMR spectrum of 4n 
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2-allylthio-6-(4’-benzyloxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4o) 
 

White solid; yield: 88%, reaction time: 180 min.; mp = 136  ̊C; IR (KBr): ν 3179, 3088, 2869, 1697, 1637, 1515, 1465, 1335, 1259, 1227, 1156, 1138, 1029 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.47 (dd, 

1H, J = 16.7, 12.4 Hz, CH2CO), 2.79 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.75 (m, 2H, CH2S), 3.90 (s, 3H,OCH3), 4.74 (dd, 1H, J = 12.4, 5.1 Hz, CHBn), 5.11-5.32 (m, 4H, CH2= + OCH2), 5.87-5.96 (m, 1H, CH=), 

6.84-6.96 (m, 2H, CHAr), 6.96 (d, 1H, J = 1.6 Hz, CHAr), 7.32-7.42 (m, 5H, CHAr), 8.74 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.3, 38.3, 56.0, 58.3, 71.1, 110.4, 114.2, 118.2, 118.3, 127.2, 127.8, 

128.5, 132.8, 135.4, 137.2, 147.5, 149.8, 151.1 and 169.9 ppm; ESI-MS: m/z (100 %) = 383 [M + 1]+.  

 

 
Figure S29 1H NMR spectrum of 4o 
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Figure S30 13C NMR spectrum of 4o 
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2-allylthio-6-(3’,4’,5’-trimethoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4p) 
 

White solid; yield: 79%, reaction time: 180 min.; mp = 118  ̊C; IR (KBr): ν 3196, 3098, 2929, 1699, 1630, 1591, 1462, 1332, 1232 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.501(dd, 1H, J = 16.7, 12.8 Hz, 

CH2CO), 2.82 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.61-3.95 (m, 11H, 3×OCH3 + CH2S), 4.75 (dd, 1H, J = 12.8, 5.1 Hz, CHBn), 5.12-5.35 (m, 2H, CH2=), 5.86-6.07 (m, 1H, CH=), 6.63 (s, 2H, CHAr), 8.95 (br. s, 1H, 

NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 33.2, 38.4, 56.1, 58.7, 60.8, 103.4, 118.3, 132.8, 137.2, 137.9, 151.4, 153.3 and 169.9 ppm; ESI-MS: m/z (100 %) = 337 [M + 1]+.  

 

 
Figure S31 1H NMR spectrum of 4p 
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Figure S32 13C NMR spectrum of 4p 
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2-allylthio-6-(4’-ethoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4q) 
 

Yellow powder; yield: 74%, reaction time: 180 min.; mp = 119  ̊C; IR (KBr): ν 3181, 3083, 2913, 1698, 1623, 1517, 1477, 1333, 1262, 1243, 1138, 1041 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.46 (t, 3H, J = 

7.0, CH3) 2.51 (dd, 1H, J = 16.7, 12.3 Hz, CH2CO), 2.79 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.74-3.75 (m, 2H, CH2S), 3.88 (s, 3H, OCH3),  4.12 (q, 2H, J = 7.0 Hz, OCH2), 4.78 (dd, 1H, J = 12.3, 5.2 Hz, CHBn), 

5.16-5.33 (m, 2H, CH2=), 5.85-6.02 (m, 1H, CH=), 6.87 (s, 2H, CHAr), 6.95 (s, 1H, CHAr), 8.75 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 14.8, 33.2, 38.3, 55.9, 58.3, 64.4, 110.0, 112.8, 118.2, 118.3, 

132.8, 134.7, 147.6, 149.4, 151.1 and 170.0 ppm; ESI-MS: m/z (100 %) = 321 [M + 1]+.  

 

 
Figure S33 1H NMR spectrum of 4q 
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Figure S34 13C NMR spectrum of 4q 
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2-allylthio-6-(3’-methoxyphenyl-4’-propoxy)-5,6-dihydropyrimidin-4(3H)-one (4r) 
 

Yellow powder; yield: 91%, reaction time: 125 min.; mp = 100  ̊C; IR (KBr): ν 3185, 3085, 2969, 2916, 1700, 1619, 1517, 1467, 1327, 1261, 1237, 1135 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.00-1.07 (t, 

3H, J = 7.4, CH3) 1.78-1.96 (m, 2H, CH2), 2.51 (dd, 1H, J = 16.7, 12.3 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.65-3.81 (m, 2H, CH2S), 3.88 (s, 3H, OCH3),  3.98 (t, 2H, J = 6.9 Hz, OCH2), 4.78 (dd, 

1H, J = 12.3, 5.2 Hz, CHBn), 5.11-5.33 (m, 2H, CH2=), 5.88-6.02 (m, 1H, CH=), 6.87 (s, 2H, CHAr), 6.95 (s, 1H, CHAr), 8.77 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 10.4, 22.4, 33.2, 38.3, 55.9, 58.3, 

70.6, 110.3, 113.0, 118.2, 132.8, 134.7, 147.8, 149.5, 151.1 and 170.1 ppm; ESI-MS: m/z (100 %) = 335 [M + 1]+.  

 
Figure S35 1H NMR spectrum of 4r 
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Figure S36 13C NMR spectrum of 4r 
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2-allylthio-6-(4’-butoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4s) 
 

Yellow powder; yield: 85%, reaction time: 115 min.; mp = 93  ̊C; IR (KBr): ν 3181, 3088, 2934, 1698, 1639, 1518, 1475, 1335, 1260, 1139 cm-1; 1H NMR (200 MHz, CDCl3): δ = 0.97 (t, 3H, J = 7.3, CH3) 1.41-

1.59 (m, 2H, CH2), 1.76-1.90 (m, 2H, CH2), 2.51 (dd, 1H, J = 16.7, 12.3 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.65-3.82 (m, 2H, CH2S), 3.87 (s, 3H, OCH3),  4.02 (t, 2H, J = 6.8 Hz, OCH2), 4.77 

(dd, 1H, J = 12.3, 5.2 Hz, CHBn), 5.16-5.33 (m, 2H, CH2=), 5.88-6.02 (m, 1H, CH=), 6.87 (s, 2H, CHAr), 6.94 (s, 1H, CHAr), 8.74 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 13.8, 19.3, 31.2, 33.3, 38.3, 

56.0, 58.3, 68.9, 110.4, 113.1, 118.3, 118.3, 132.9, 134.7, 147.9, 149.6, 151.1 and 169.9 ppm; ESI-MS: m/z (100 %) = 349 [M + 1]+.  

 
Figure S37 1H NMR spectrum of 4s 
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Figure S38 13C NMR spectrum of 4s 
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2-allylthio-6-(4’-acetoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4t) 
 

White solid; yield: 94%, reaction time: 145 min.; mp =183  ̊C; IR (KBr): ν 3183, 3083, 2919, 1760, 1697, 1633, 1515, 1478, 1353, 1283, 1220, 1156, 1116 cm-1; 1H NMR (200 MHz, CDCl3): δ = 2.32 (s, 3H, 

COCH3), 2.51 (dd, 1H, J = 16.7, 12.9 Hz, CH2CO), 2.82 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.71-3.80 (m, 2H, CH2S), 3.84 (s, 3H, OCH3), 4.79 (dd, 1H, J = 12.8, 5.1 Hz, CHBn), 5.11-5.33 (m, 2H, CH2), 5.85-6.05 

(m, 1H, CH=), 6.89-7.07 (m, 3H, CHAr), 8.88 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 20.5, 33.1, 38.1, 55.7, 58.2, 110.6, 118.3, 122.6, 132.7, 138.7, 141.0, 151.1, 168.9 and 169.8 ppm; ESI-MS: 

m/z (100 %) = 335 [M + 1]+.  

 
Figure S39 1H NMR spectrum of 4t 
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Figure S40 13C NMR spectrum of 4t 
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2. 1H and 13C NMR spectrums of 4’a-t 

 

 

2-methallylthio-6-phenyl-5,6-dihydropyrimidin-4(3H)-one (4’a) 
 

White powder; yield: 92%, reaction time: 85 min.; mp = 120  ̊C; IR (KBr): ν 3182, 3087, 2923, 1701, 1633, 1482, 1357, 1322, 1298, 1145, 1079 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.81-1.84 (m, 3H, 

CH3C=), 2.51 (dd, 1H, J = 16.7, 12.4 Hz, CH2CO), 2.83 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.79 (d, 2H, J = 0.8 Hz SCH2), 4.78-5.02 (m, 3H, CHBn + C=CH2), 7.33-7.39 (m, 5H, CHAr), 8.84 (br. s, 1H, NH) ppm; 13C 

NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.2, 58.5, 114.7, 126.3, 127.4, 128.6, 140.3, 142.1 and 170.1 ppm; ESI-MS: m/z (100 %) = 261 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S41 1H NMR spectrum of 4’a 



S44 
 

 

 

Figure S42 13C NMR spectrum of 4’a 
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6,6'-(1,3-phenylene)bis[2-methallylthio-5,6-dihydropyrimidin-4(3H)-one] (4’b) 
 

White solid; yield: 90%, reaction time: 160 min.; mp = 179  ̊C; IR (KBr): ν 3186, 3088, 2912, 1694, 1631, 1464, 1321, 1154, 1131, 1038 cm-1; 1H NMR (200 MHz, CDCl3 + DMSO-d6): δ = 1.83 (s, 6H, 2×CH3C=), 

2.40-2.75 (m, 4H, 2×CH2CO), 3.67-3.85 (m, 4H, 2×CH2S), 4.73-4.99 (m, 6H, 2×CHBn + 2×C=CH2), 7.31-7.44 (m, 4H, CHAr), 10.60 (br. s, 2H, 2×NH); 13C NMR (50 MHz, CDCl3 + DMSO-d6): δ = 20.3, 35.7, 37.3, 

57.4, 113.2, 123.3, 124.0, 127.5, 139.5, 142.0, 151.8 and 168.3 ppm; ESI-MS: m/z (100 %) = 443 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S43 1H NMR spectrum of 4’b 
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Figure S44 13C NMR spectrum of 4’b 
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2-methallylthio-6-(9’-anthracenyl)-5,6-dihydropyrimidin-4(3H)-one (4’c) 
 

Yellow crystals; yield: 68%, reaction time: 170 min.; mp = 201  ̊C; IR (KBr): ν 3184, 3083, 2916, 1696, 1629, 1445, 1373, 1334, 1298, 1138, 1086 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.78 (s, 3H, CH3C=), 

2.86 (dd, 1H, J = 17.5, 5.3 Hz, CH2CO), 3.25 (dd, 1H, J = 17.5, 15.2 Hz, CH2CO),  3.71 (qd, 2H, J = 13.6, 1.0 Hz, CH2S), 4.81-4.92 (m, 2H, CH2=), 6.27 (dd, 1H, J = 15.2, 5.3 Hz, CHBn),  7.44-7.51 (m, 4H, CHAr), 

8.01-8.06 (m, 2H, CHAr), 8.32-8.46 (m, 3H, CHAr), 8.83 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.4, 36.9, 37.2, 55.7, 114.7, 124.8, 125.7, 128.3, 129.3, 129.6, 131.8, 132.2, 140.2, 149.9 and 

170.3 ppm; ESI-MS: m/z (100 %) = 361 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S45 1H NMR spectrum of 4’c 
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Figure S46 13C NMR spectrum of 4’c 
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2-methallylthio-6-(4’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’d) 
 

White crystals; yield: 91%, reaction time: 80 min.; mp = 111  ̊C; IR (KBr): ν 3183, 3089, 2920, 1698, 1626, 1487, 1348, 1289, 1142, 1089 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.83 (s, 3H, J = Hz, CH3=C), 

2.45 (dd, 1H, J = 16.2, 12.2 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.76 (d, 2H, J = 0.7 Hz, CH2S), 4.78 (dd, 1H, J = 12.6, 5.1 Hz, CHBn), 4.89-5.01 (m, 2H, CH2=), 7.33 (s, 4H, CHAr), 8.92 (br. s, 1H, 

NH) ppm; 13C NMR (50 MHz, CDCl3): δ =21.3, 37.4, 38.1, 58.0, 114.7, 127.7, 128.7, 133.1, 140.1, 140.7, 152.1 and 169.7 ppm; ESI-MS: m/z (100 %) = 295 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S47 1H NMR spectrum of 4’d 
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Figure S48 13C NMR spectrum of 4’d 
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2-methallylthio-6-(3’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’e) 
 

White crystals; yield: 94%, reaction time: 110 min.; mp = 133  ̊C; IR (KBr): ν 3183, 3088, 2916, 1698, 1631, 1597, 1472, 1351, 1298, 1245, 1144, 1078 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.85 (d, 3H, J = 

0.7 Hz CH3C=), 2.49 (dd, 1H, J = 16.7, 12.7 Hz, CH2CO), 2.80 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.64-3.85 (m, 2H, CH2S), 4.78 (dd, 1H, J = 12.7, 5.1 Hz, CHBn), 4.91-5.03 (m, 2H, =CH2), 7.21-7.31 (m, 3H, CHAr), 

7.42-7.44 (m, 1H, CHAr), 8.77 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.0, 58.1, 114.8, 124.4, 126.7, 127.5, 129.8, 134.5, 140.1, 144.3, 152.2 and 169.5 ppm; ESI-MS: m/z (100 %) 

= 295 [M + 1]+.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S49 1H NMR spectrum of 4’e 
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Figure S50 13C NMR spectrum of 4’e 
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2-methallylthio-6-(2’-chlorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’f) 
 

White crystals; yield: 92%, reaction time: 95 min.; mp = 131  ̊C; IR (KBr): ν 3184, 3096, 2926, 1702, 1632, 1469, 1354, 1313, 1267, 1162, 1147, 1062 cm-1; 1H NMR (200 MHz, CDCl3) δ = 1.85 (s, 3H, CH3C=), 

2.32 (dd, 1H, J = 16.9, 12.9 Hz, CH2CO), 3.01 (dd, 1H, J = 16.8, 5.0 Hz,  CH2CO), 3.78 (s, 2H, CH2S), 4.90-5.03 (m, 2H, CH2=), 5.18 (dd, J = 12.9, 5.0 Hz, CHBn), 7.23-7.35 (m, 3H, CHAr), 7.60 (dd, 1H, J = 1.9 

Hz, CHAr), 9.01 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ =  21.4, 36.4, 37.4, 56.4, 114.7, 127.2, 128.3, 128.6, 129.4, 132.2, 139.9, 140.2, 152.4 and 169.8 ppm; ESI-MS: m/z (100 %) = 295 [M + 1]+.  

 
 

Figure S51 1H NMR spectrum of 4’f 
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Figure S52 13C NMR spectrum of 4’f 
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2-methallylthio-6-(4’-methylthiophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’g) 
 

White crystals; yield: 88%, reaction time: 60 min.; mp = 110  ̊C; IR (KBr): ν 3185, 3078, 2921, 1694, 1631, 1476, 1351, 1245, 1136, 1031 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.83-1.85 (m, 3H, CH3C=), 

2.40-2.54 (m, 4H, CH2CO + SCH3), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.77 (s, 2H, CH2S), 4.78 (dd, 1H, J = 12.3, 5.2 Hz, CHBn), 4.89-5.01 (m, 2H, CH2=), 7.23-7.33 (m, 4H, CHAr), 8.73 (br. s, 1H, NH) ppm; 
13C NMR (50 MHz, CDCl3): δ = 16.0, 21.3, 37.4, 38.1, 58.2, 114.7, 126.8, 126.9, 137.4, 139.2, 140.2, 151.7 and 169.8 ppm; ESI-MS: m/z (100 %) = 307 [M + 1]+.  

 
Figure S53 1H NMR spectrum of 4’g 
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Figure S54 13C NMR spectrum of 4’g 

 

 

 



S57 
 

2-methallylthio-6-(4’-fluorophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’h) 
 

Colourless crystals; yield: 81%, reaction time: 135 min.; mp = 109  ̊C; IR (KBr): ν 3184, 3104, 2937, 1701, 1636, 1507, 1486, 1348, 1221, 1159, 1151, 1101 cm-1; δ = 1.84 (s, 3H, CH3C=), 2.47 (dd, 1H, J = 

16.7, 12.0 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.77 (s, 2H, CH2S), 4.81 (dd, 1H, J = 12.5, 5.1 Hz, CHBn), 4.89-5.02 (m, 2H, CH2=), 7.01-7.10 (m, 2H, CHAr), 7.32-7.39 (m, 2H, CHAr), 9.00 (br. s, 

1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.3, 57.9, 114.7, 115.2, 115.6, 127.8, 127.9, 137.9, 140.6, 151.9, 159.6, 164.5 and 170.0 ppm; ESI-MS: m/z (100 %) = 279 [M + 1]+.  

 

 
Figure S55 1H NMR spectrum of 4’h 
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Figure S56 13C NMR spectrum of 4’h 
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2-methallylthio-6-(4’-nitrophenyl)-5,6-dihydropyrimidin-4(3H)-one (4’i) 
 

Yellow solid; yield: 86%, reaction time: 145 min.; mp = 130  ̊C; IR (KBr): ν 3186, 3088, 2914, 1703, 1634, 1516, 1456, 1346, 1284, 1146, 1137 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.85 (s, 3H, CH3C=), 2.51 

(dd, 1H, J = 16.7, 13.1 Hz, CH2CO), 2.87 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.79 (d, 2H, J = 0.8 Hz, CH2S), 4.87-5.03 (m, 3H, CHBn  + CH2=), 7.57-7.63 (m, 2H, CHAr), 8.23-8.27 (m, 2H, CHAr), 8.98 (br. s, 1H, 

NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 37.8, 58.1, 114.8, 123.9, 127.3, 139.9, 147.3, 149.5, 152.9 and 169.2 ppm; ESI-MS: m/z (100 %) = 306 [M + 1]+.  

 
Figure S57 1H NMR spectrum of 4’i 
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Figure S58 13C NMR spectrum of 4’i 
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2-methallylthio-6-(4’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’j) 
 

White solid; yield: 87%, reaction time: 85 min.; mp = 110  ̊C; IR (KBr): ν 3185, 3089, 2920, 1694, 1638, 1514, 1464, 1358, 1242, 1178, 1133 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.83 (s, 3H, CH3C=), 2.48 

(dd, 1H, J = 16.7, 12.2 Hz, CH2CO), 2.79 (dd, 1H, J = 16.7, 5.2 Hz CH2CO), 3.77 (s, 2H, CH2S), 3.81 (s, 3H,OCH3), 4.78 (dd, 1H, J = 12.1, 5.2 Hz, CHBn), 4.88-5.01 (m, 2H, =CH2), 6.87-6.94 (m, 2H, CHAr), 7.27-

7.33 (m, 2H, CHAr), 8.70 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.4, 37.4, 38.3, 55.3, 58.1, 113.9, 114.7, 127.3, 134.3, 140.3, 151.4, 158.8 and 170.0 ppm; ESI-MS: m/z (100 %) = 291 [M + 

1]+.  

 
Figure S59 1H NMR spectrum of 4’j 
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Figure S60 13C NMR spectrum of 4’j 
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2-methallylthio-6-(4’-benzyloxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’k) 

 

White solid; yield: 91%, reaction time: 140 min.; mp = 143  ̊C; IR (KBr): ν 3184, 3090, 2928, 1699, 1634, 1512, 1480, 1356, 1289, 1239, 1146 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.83 (s, 3H, CH3C=), 2.48 

(dd, 1H, J = 16.7, 12.2 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.77 (s, 2H, CH2S), 4.78 (dd, 1H, J = 12.1, 5.1 Hz, CHBn), 4.88-5.01 (m, 2H, =CH2),  5.07 (s, 2H,OCH2), 6.95-7.00 (m, 2H, CHAr), 7.25-

7.43 (m, 7H, CHAr), 8.52 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.3, 58.1, 70.1, 114.7, 114.9, 127.4, 127.9, 128.6, 134.6, 137.0, 140.3, 151.4, 158.1  and 169.8 ppm; ESI-MS: m/z 

(100 %) = 367 [M + 1]+.  

 
Figure S61 1H NMR spectrum of 4’k 
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Figure S62 13C NMR spectrum of 4’k 
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2-methallylthio-6-[4’-(4”-methylbenzyloxy)-3’-methoxyphenyl]-5,6-dihydropyrimidin-4(3H)-one (4’l) 
 

White solid; yield: 94%, reaction time: 170 min.; mp = 142 ̊C; IR (KBr): ν 3180, 3088, 2921, 1698, 1635, 1518, 1467, 1339, 1259, 1226, 1157, 1138 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.84 (s, 3H, CH3C=), 

2.34 (s, 3H, Ar-CH3), 2.48 (dd, 1H, J = 16.7, 12.2 Hz, CH2CO), 2.76 (dd, 1H, J = 16.5, 5.1 Hz, CH2CO), 3.75-3.77 (m, 2H, CH2S), 3.89 (s, 3H, OCH3), 4.70 (dd, 1H, J = 12.3, 5.1 Hz, CHBn), 4.88-5.01 (m, 2H, CH2=), 

5.11 (s, 2H, OCH2), 6.79-6.96 (m, 3H, CHAr), 7.16 (d, 2H, J = 7.4 Hz, CHAr), 7.32 (d, 2H, J = 8.0 Hz, CHAr), 8.43 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.4, 56.0, 58.3, 71.0, 110.3, 

114.0, 114.6, 118.2, 127.3, 129.2, 134.1, 135.3, 137.5, 140.3, 147.5, 149.8, 151.4 and 169.7 ppm; ESI-MS: m/z (100 %) = 411 [M + 1]+.  

 
Figure S63 1H NMR spectrum of 4’l 
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Figure S64 13C NMR spectrum of 4’l 
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2-methallylthio-6-[4’-(3”-methylbenzyloxy)-3’-methoxyphenyl]-5,6-dihydropyrimidin-4(3H)-one (4’m) 
 

White powder; yield: 90%, reaction time: 175 min.; mp = 106  ̊C; IR (KBr): ν 3184, 3089, 2915, 1691, 1633, 1516, 1365, 1342, 1262, 1226, 1134, 1041, 1029 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.84 (s, 

3H, CH3C=), 2.35 (s, 3H, CH3), 2.52 (dd, 1H, J = 16.7, 12.4 Hz, CH2CO), 2.79 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.75-3.78 (m, 2H, CH2S), 3.89 (s, 3H, OCH3), 4.75 (dd, 1H, J = 12.4, 5.1 Hz, CHBn), 4.88-5.02 (m, 

2H, =CH2), 5.11 (s, 1H, OCH2), 6.79-6.85 (m, 2H, CHAr), 6.96 (m, 1H, CHAr), 7.09-7.12 (m, 1H, CHAr), 7.23-7.25 (m, 3H, CHAr), 8.63 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.4, 37.3, 38.3, 56.0, 

58.3, 71.2, 110.4, 114.1, 114.6, 118.3, 124.3, 128.4, 128.5, 135.4, 137.1, 138.1, 140.3, 147.5, 149.7, 151.5 and 169.8 ppm; ESI-MS: m/z (100 %) = 411 [M + 1]+.  

 
Figure S65 1H NMR spectrum of 4’m 
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Figure S66 13C NMR spectrum of 4’m 
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2-methallylthio-6-[4’-(4”-bromobenzyloxy)phenyl]-5,6-dihydropyrimidin-4(3H)-one (4’n) 
 

White solid; yield: 87%, reaction time: 180 min.; mp = 146  ̊C; IR (KBr): ν 3184, 3089, 2922, 1698, 1630, 1509, 1487, 1358, 1287, 1237, 1141 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.83 (s, 3H, CH3C=), 2.52 

(dd, 1H, J = 16.7, 12.3 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.3 Hz, CH2CO), 3.77 (s, 2H, CH2S), 4.77 (dd, 1H, J = 12.2, 5.2 Hz, CHBn), 4.88-5.01 (m, 4H, =CH2 + OCH2), 6.94 (d, 2H, J = 8.7 Hz, CHAr), 7.27-7.32 

(m, 4H, CHAr), 7.51 (d, 2H,  J = 8.3 Hz, CHAr), 8.53 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.3, 37.4, 38.3, 58.1, 69.3, 114.7, 114.9, 121.8, 127.5, 128.9, 131.7, 134.8, 136.0, 140.2, 151.4, 157.8  

and 169.7 ppm; ESI-MS: m/z (100 %) = 447 [M + 2]+.  

 

 

Figure S67 1H NMR spectrum of 4’n 
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Figure S68 13C NMR spectrum of 4’n 
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2-methallylthio-6-(4’-benzyloxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’o) 
 

White powder; yield: 92%, reaction time: 180 min.; mp = 134  ̊C; IR (KBr): ν 3184, 3088, 2916, 1699, 1624, 1515, 1467, 1336, 1260, 1236, 1139 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.84 (s, 3H, CH3), 2.48 

(dd, 1H, J = 16.7, 12.5 Hz, CH2CO), 2.74 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.68-3.77 (m, 2H, CH2S), 3.84 (s, 3H,OCH3), 4.73 (dd, 1H, J = 12.4, 5.1 Hz, CHBn), 4.88-5.01 (m, 2H, =CH2), 5.15 (s, 3H, OCH3), 6.83-

6.97 (m, 3H, CHAr), 7.26-7.46 (m, 5H, CHAr), 7.29-7.46 (m, 5H, CHAr), 8.61 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.6, 37.3, 38.3, 56.0, 58.3, 71.2, 110.4, 114.2, 114.6, 118.3, 127.2, 127.8, 

128.5, 135.5, 137.2, 140.3, 147.5, 149.8, 151.5 and 169.8 ppm; ESI-MS: m/z (100 %) = 397 [M]+.  

 
Figure S69 1H NMR spectrum of 4’o 
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Figure S70 13C NMR spectrum of 4’o 
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2-methallylthio-6-(3’,4’,5’-trimethoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’p) 
 

White solid; yield: 83%, reaction time: 155 min.; mp = 132  ̊C; IR (KBr): ν 3185, 3097, 2935, 1701, 1635, 1594, 1511, 1461, 1335, 1230, 1153, 1128 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.85 (s, 3H, CH3), 

2.54 (dd, 1H, J = 16.7, 12.9 Hz, CH2CO), 2.80 (dd, 1H, J = 16.7, 5.0 Hz, CH2CO), 3.75-3.85 (m, 11H, 3×OCH3 + CH2S), 4.75 (dd, 1H, J = 12.8, 4.9 Hz, CHBn), 4.89-5.04 (m, 2H, =CH2), 6.62 (s, 2H, CHAr), 8.53 (br. 

s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 21.4, 37.3, 38.5, 56.1, 58.8, 60.8, 103.5, 114.6, 137.9, 140.3, 151.8, 153.4 and 169.7 ppm; ESI-MS: m/z (100 %) = 351 [M + 1]+.  

 
Figure S71 1H NMR spectrum of 4’p 
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Figure S72 13C NMR spectrum of 4’p 
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2-methallylthio-6-(4’-ethoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’q) 
 

Yellow powder; yield: 88%, reaction time: 180 min.; mp = 108  ̊C; IR (KBr): ν 3182, 3083, 2921, 1696, 1626, 1516, 1477, 1338, 1261, 1232, 1139, 1038 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.46 (t, 3H, J = 

7.0, CH3), 1.84 (s, 3H, CH3C=), 2.53 (dd, 1H, J = 16.6, 12.5 Hz, CH2CO), 2.80 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.76-3.79 (m, 2H, CH2S), 3.88 (s, 3H, OCH3),  4.08 (q, 2H, J = 7.0 Hz, OCH2), 4.75 (dd, 1H, J = 

12.4, 5.1 Hz, CHBn), 4.81-5.02 (m, 2H, =CH2), 6.87-6.94 (m, 3H, CHAr), 8.87 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 14.8, 21.3, 37.3, 38.3, 55.9, 58.3, 64.4, 110.1, 112.8, 114.5, 118.2, 134.8, 

140.3, 147.6, 149.4, 151.5 and 170.0 ppm; ESI-MS: m/z (100 %) = 335 [M + 1]+.  

 

Figure S73 1H NMR spectrum of 4’q 
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Figure S74 13C NMR spectrum of 4’q 
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2-methallylthio-6-(4’-propoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’r) 
 

Yellow powder; yield: 93%, reaction time: 165 min.; mp = 98  ̊C; IR (KBr): ν 3183, 3089, 2963, 2877, 1699, 1635, 1519, 1476, 1352, 1254, 1237, 1130 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.03 (t, 3H, J = 

7.4, CH3) 1.81-1.88 (m, 5H, CH2 + CH3C=), 2.53 (dd, 1H, J = 16.7, 12.4 Hz, CH2CO), 2.76 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.76-3.79 (m, 2H, CH2S), 3.87 (s, 3H, OCH3),  3.96 (t, 2H, J = 6.8 Hz, OCH2), 4.75 

(dd, 1H, J = 12.3, 5.1 Hz, CHBn), 4.88-5.02 (m, 2H, =CH2), 6.87-6.94 (m, 3H, CHAr), 8.78 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 10.4, 21.4, 22.4, 37.3, 38.3, 56.0, 58.3, 70.6, 110.3, 113.0, 114.6, 

118.3, 134.8, 140.3, 147.8, 149.5, 151.5 and 170.1 ppm; ESI-MS: m/z (100 %) = 349 [M + 1]+.  

 

 

Figure S75 1H NMR spectrum of 4’r 
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Figure S76 13C NMR spectrum of 4’r 
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2-methallylthio-6-(4’-butoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’s) 
 

Yellow powder; yield: 81%, reaction time: 155 min.; mp = 97  ̊C; IR (KBr): ν 3179, 3086, 2958, 2870, 1694, 1634, 1518, 1476, 1341, 1259, 1231, 1139 cm-1; 1H NMR (200 MHz, CDCl3): δ = 0.97 (t, 3H, J = 

7.3, CH3) 1.47-1.55 (m, 2H, CH2), 1.79-1.86 (m, 5H, CH2 + CH3C= ), 2.51 (dd, 1H, J = 16.7, 12.4 Hz, CH2CO), 2.78 (dd, 1H, J = 16.7, 5.2 Hz, CH2CO), 3.69-3.79 (m, 2H, CH2S), 3.87 (s, 3H, OCH3),  4.02 (t, 2H, J 

= 6.8 Hz, OCH2), 4.77 (dd, 1H, J = 12.4, 5.2 Hz, CHBn), 4.88-5.02 (m, 2H, =CH2), 6.87-6.94 (m, 3H, CHAr), 6.94 (s, 1H, CHAr), 8.73 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 13.8, 19.2, 21.3, 31.2, 

37.3, 38.4, 56.0, 58.3, 68.8, 110.3, 113.0, 114.6, 118.3, 134.8, 140.3, 147.9, 149.6, 151.5 and 170.0 ppm; ESI-MS: m/z (100 %) = 363 [M + 1]+.  

 
Figure S77 1H NMR spectrum of 4’s 
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Figure S78 13C NMR spectrum of 4’s 
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2-methallylthio-6-(4’-acetoxy-3’-methoxyphenyl)-5,6-dihydropyrimidin-4(3H)-one (4’t) 
 

White solid; yield: 90%, reaction time: 150 min.; mp = 147  ̊C; IR (KBr): ν 3184, 3087, 2921, 1759, 1698, 1634, 1514, 1481, 1352, 1292,1223, 1155,  1115 cm-1; 1H NMR (200 MHz, CDCl3): δ = 1.84 (s, 3H, 

CH3C=), 2.32 (s, 3H, COCH3), 2.49 (dd, 1H, J = 16.7, 12.9 Hz, CH2CO), 2.81 (dd, 1H, J = 16.7, 5.1 Hz, CH2CO), 3.76-3.80 (m, 2H, CH2S), 3.84 (s, 3H, OCH3), 4.79 (dd, 1H, J = 12.9, 5.0 Hz, CHBn), 4.88-5.03 (m, 

2H, =CH2), 6.89-7.06 (m, 3H, CHAr), 8.72 (br. s, 1H, NH) ppm; 13C NMR (50 MHz, CDCl3): δ = 20.6, 21.4, 37.3, 38.3, 55.8, 58.4, 110.7, 115.0, 118.4, 122.7, 138.8, 140.2, 141.2, 151.1, 151.9, 169.1 and 169.8 

ppm; ESI-MS: m/z (100 %) = 349 [M + 1]+.  

 
Figure S79 1H NMR spectrum of 4’t 
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Figure S80 13C NMR spectrum of 4’t 
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3. LC/MS spectra of 4a-t          
 

Princip of analysis. Analysis of major (4a-t and 4’a-t are in 3H-form) and minor isomer (1H-form) was conducted in two steps. Initially, the mass spectra of each compound 4a-t and 4’a-t were recorded to 

determine their masses, and secondly, isomer specificity was determined chromatographically. Each compound 4a-t and 4’a-t (5 mg) was dissolved in 1 mL of MeOH and three consecutive dilutions were made 

in HPLC vials to the final concentration of 10 ng/µl for spectrum collection and 1 ng/µl for chromatographic separation. Flow injection analysis was used for spectra recording. HPLC column was replaced with 4 

m long tubing 0.1 mm in diameter, in order to increase system pressure and delay the entrance of the compounds into the ion source. Mobile phase consisted of ACN : 0.1% HCOOH in water (50:50 v/v), isocratic 

flow rate was set to 0.2 mL/min. Injection volume for each compound was 1 µL. Total run time was 1 min. Spectrums were background corrected, averaging interval being 0.0-0.3 min for each data collection 

process. Determination of isomer specificity was carried-out chromatographically using the same LC-MS system described above. Final selection of HPLC column was made after conducting separation 

experiments with three RP columns (Phenomenex Luna® 5u NH2, 250x4.6 mm, Supelco Discovery® C8 150x4.6mm, 5 µm and Warters Waters Symmetry® C18 150 x 4.6 mm, 5 µm. The last column was chosen 

since it produced symmetrical peaks and provided satisfactory separation of isomers with small overall baseline drift. Mobile phase consisted of 0.1% formic acid in water (A) and acetonitrile (B). Gradient 

elution program was set as follows: 0 min – 50% B; 12 min – 100% B (linear increase); 12.01 min – 50% B. Run time was 16 min, injection volume of methanolic solutions from spectra recording (described 

previously) was 1 µl corresponding to 1 ng of the compound on column. Mass spectrometer parameters (voltages and ion source parameters) were identical as in scan experiments, except for the operating 

mode. Instead of scanning, MS was collecting data in selected ion monitoring (SIM) mode, the monitored mass being different for each compound matching the masses (M+H) of each molecular ion found 

during full scan. Ionisation of compounds was efficient resulting in prominent peaks of the major isomer (3H). Lower peak was between 0.1% and 2.6% of the major peak area corresponding to the amounts in 

the order of few picograms which is at the detection limit of the instrument. In order to verify that lower peak originates from the minor isomer (1H) an additional experiment was conducted injecting different 

volumes (1, 2 and 3 µl) of the solution and observing the increase in area of the lower peak only, disregarding the principal peak which saturated the detector due to abundance of the major isomer in solution 

(Figure S121). It was evident that the increase in lower peak areas match the injection volumes confirming that the peak indeed originates from the minor isomer.  
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Figure S81   Mass spectra of 4a 
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Figure S82 Mass spectra of 4b 
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Figure S83 Mass spectra of 4c 
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Figure S84 Mass spectra of 4d 
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Figure S85 Mass spectra of 4e 
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Figure S86 Mass spectra of 4f 

 

 

 



S90 
 

 

Figure S87 Mass spectra of 4g 
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Figure S88 Mass spectra of 4h 
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Figure S89 Mass spectra of 4i 
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Figure S90 Mass spectra of 4j 
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Figure S91 Mass spectra of 4k 

 

 



S95 
 

 

Figure S92 Mass spectra of 4l 
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Figure S93 Mass spectra of 4m 
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Figure S94 Mass spectra of 4n 
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Figure S95 Mass spectra of 4o 
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Figure S96 Mass spectra of 4p 
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Figure S97 Mass spectra of 4q 
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Figure S98 Mass spectra of 4r 
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Figure S99 Mass spectra of 4s 
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Figure S100 Mass spectra of 4t 
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4. LC/MS spectra of 4’a-t 

 

Figure S101 Mass spectra of 4’a 
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Figure S102 Mass spectra of 4’b 
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Figure S103 Mass spectra of 4’c 
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Figure S104 Mass spectra of 4’d 
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Figure S105 Mass spectra of 4’e 
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Figure S106 Mass spectra of 4’f 
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Figure S107 Mass spectra of 4’g 
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Figure S108 Mass spectra of 4’h 
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Figure S109 Mass spectra of 4’i 
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Figure S110 Mass spectra of 4’j 
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Figure S111 Mass spectra of 4’k 
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Figure S112 Mass spectra of 4’l 
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Figure S113 Mass spectra of 4’m 
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Figure S114 Mass spectra of 4’n 
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Figure S115 Mass spectra of 4’o 
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Figure S116 Mass spectra of 4’p 
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Figure S117 Mass spectra of 4’q 
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Figure S118 Mass spectra of 4’r 
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Figure S119 Mass spectra of 4’s 
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Figure S120 Mass spectra of 4’t 
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Figure S121 Observed chromatograms upon variable injection of 4’f 
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5. X-ray crystallography 
X-ray diffraction experiments 

Single-crystal X-ray diffraction data for compounds 4f, 4’c, 4’d, 4’g and 4’s were collected on an Oxford Gemini S diffractometer equipped with a CCD detector, using monochromatized Mo Kα radiation (λ = 0.71073 Å). Data 
reduction and empirical absorption correction were performed with CrysAlisPRO.1 The structures were solved by direct methods using SHELXS and refined on F2 by full-matrix least-squares using SHELXL.2 All non-H atoms were refined 
anisotropically. H atoms bonded to N atoms were located in difference Fourier maps and refined isotropically, with the exception of the disordered twin structure 4f where these atoms were placed at geometrically calculated positions 
with the N–H distances fixed to 0.86 Å and Uiso(H) = 1.2Ueq(N). H atoms bonded to C atoms were placed at geometrically calculated positions with the C–H distances fixed to 0.93 from Csp2 and 0.98, 0.97 and 0.96 Å from methine, 
methylene and methyl Csp3, respectively. The corresponding isotropic displacement parameters were Uiso(H) = 1.2Ueq(C) for Csp2, methine and methylene H atoms, while Uiso(H) = 1.5Ueq(C) for methyl H atoms. 

In compound 4’g the atoms C4, C6 and C7 belonging to heterocyclic and phenyl rings of molecule B were disordered over two sites with a site-occupation factor of 0.572(8) for the major occupied orientation. The thermal parameters 
of the corresponding carbon atoms were restrained by SIMU instruction from the SHELXL.2 

The compound 4f crystalized as nonmerohedral twin and was refined using an HKLF 5 reflection file with BASF value of 0.35822. In addition, the terminal C atoms of the S-allyl substituent in molecule B of 4f were found disordered 
over two sites with a site-occupation factor of 0.54(2) for the major occupied orientation. Bond-length and bond-angle restraints were applied for the disordered fragment of S-allyl substituent in molecule B, while the disordered atoms 
were refined isotropically. 

Crystallographic details for structure analysis of five compounds are summarized in Table S1. The crystal structures of compounds including the atom labelling schemes are presented in Figure 3, while selected geometrical 
parameters are listed in Table S2 and Table S3. Figureures were produced using ORTEP-33 and MERCURY.4 The software used for the preparation of the materials for publication: WINGX,5 PLATON,6 PARST.7 

 

 Description of crystal structures 

 
The molecular structure of the compounds 4f, 4’c, 4’d, 4’g and 4’s (Figure 3) is determined by single-crystal X-ray analysis (Table S1). Compounds 4f, 4’d and 4’g contain two crystallographically independent molecules per asymmetric 
unit.  All molecules have chiral center in C4 position, but they crystallize in centrosymmetric space groups as racemic mixtures. Due to close structural resemblance of the pairs of independent molecules (comparison of A and B molecules 
in these crystal structures is given in Figure S122), only molecules A are used in structural analysis (Figure 4 and  Figure S123).  
Five molecules are characterized by a similar structural fragment which consists of the DHPM ring bearing the phenyl substituent at chiral C4 and the methylallylthio or allylthio group at atom C1 (Figure 3). The overlay of these fragments 
(Figures 4 and S122) reveals a very similar half-chair conformation of the central six-membered ring, where the C4 atom significantly deviates [0.510(3) to 0.623(3) Å] from the least-squares plane of the other five atoms [rms deviations 
of N2/C1/N1/C2/C3 atoms range from 0.053 to 0.078]. This is consistent with the fact that the largest torsion angles in each ring involve the C4 atom (the average values of C2–C3–C4–N2 and C3–C4–N2–C1 are 49.9 and -38.1°, respectively, 
Table S2). The five molecules mainly differ in two respects (Figures 4 and S123), i.e. the different inclination of the aromatic fragment relative to the heterocyclic ring and the dissimilar orientation of their S-substituents. In each molecule 
the aromatic fragment takes the equatorial position on C4 atom, nevertheless the dihedral angle between the mean planes of the above described heterocyclic fragment (N2/C1/N1/C2/C3) and the phenyl ring significantly increases 
when the latter belongs to more voluminous substituents. Thus in 4’s and 4’c this dihedral angle is distinctly larger [82.4(1) and 57.2(1)°, respectively] in comparison to other structures which show a rather uniform twist of the 
corresponding aromatic substituents (35.5° in average. See also Figure S123). As evidenced by the different values of torsion angle C1–S1–C11–C12 (Table S2) the S-allyl fragment can change the orientation with respect to the heterocycle 
by a free rotation along the C1–S1 single bond, Figure 4. Thus in molecules 4’c, the A molecule of 4’d and 4’s the fragment lays close to the plane of the corresponding heterocycle (the average value of the C1–S1–C11–C12 torsion angle 
is 174.8°), while it is almost orthogonally positioned in 4’g and 4f (the average value of 87.0°). In the B molecule of 4’d the torsion angle C1–S1–C11–C12 has intermediate value of 145.3(3)°.  

A comparison of structural parameters given in Table S3 indicates similar bond lengths and angles for the five molecules. The double bond character decreases in C2–C3 bond involving the sp3 carbon atom, while the C3–C4 and 
C4–N2 bonds are typically single bonds. It is interesting to notice that the all five molecules display very short length for the corresponding N2–C1 bond (average value of 1.26 Å); this can imply a highly localized electron density in this part 
of each heterocyclic ring. In order to examine the frequency of occurrence of such short N–C bonds a CSD search8 is performed for heterocyclic structures comprising the N atom bonded only to two carbon atoms. The histogram plot in 
Figure 5 shows that in vast majority of structures the N–C bonds have the distance in range 1.31-1.38 Å, while less than 1% of the structures have the distances similar to N2–C1 bond in present compounds. Results of the CSD search also 
show that the difference between the bond lengths of two N-C bonds formed by the same N rarely reaches 0.21 Å as is the case with the N2–C1 and N2–C4 bonds in the present structures (see histogram plot in Figure S124). 

The main structural feature of the crystal packing of 4f, 4’d, 4’g and 4’s is the formation of discrete molecular dimers where the molecular components link by pairs of strong and nearly linear N1–H...O1 hydrogen bonds, Figure 
S125 [the average H...O distances and N–H...O angles are 2.02 Å and 171°, respectively, Table S4]. This common hydrogen bonding motif engages the most polar parts of the molecules, and it is formed either between the centrosymmetric 
molecular pairs (in 4f and 4’s) or between the pairs of symmetry independent molecules (in 4’d and 4’g), Figure S125. The molecules of 4’c, comprising the voluminous anthracene fragment, crystallize with DMSO solvent and do not 
form this type of dimers. Instead, each molecule of 4’c engages the same hydrogen bonding sites in interactions with DMSO [N1–H1n...O2i: H...O 1.97Å, N–H...O 175(2)°, symmetry code (i): -x+1,+y+0.5,-z+0.5; C23–H23B...O1ii: H...O 2.47 
Å, C–H...O 141°, symmetry code (ii): x,-y+0.5,+z-0.5] eventually forming the cyclic four-component unit consisting of 4’c·DMSO pairs, Figure S126. The pyridine N2 acceptor is not involved in intermolecular interactions and no other 
significant hydrogen bonds can be observed in 4f, 4’c, 4’d, 4’g and 4’s. 

On the other hand, the different aromatic substituents present at C4 atom of each compound give rise to numerous C-H...π and π...π interactions relevant for the crystal stabilization (Table S4). Thus the partial overlapping 
between the large antracene substituents in 4’c results in π...π interaction with the interplanar distance between the adjacent ring systems of 3.45 Å and the distance between the closest ring centroids of 3.7899(2) Å. Additionally, the 
antracene substituents serve as donor and π acceptor in C–H...π interaction [C21–H21...Cg1i: H...Cg  2.97 Å, C–H...Cg 149°, where Cg1 is centroid of C5/C10 ring, symmetry code (i): -x, y+0.5, -z+0.5]. The aromatic fragments of independent 
molecules in 4’d also involve in numerous interactions. The above described N1–H...O1 bonded dimers mutually connect by rather short C–H...π interaction [C6b–H6b...Cg1i: H...Cg 2.78 Å C–H...Cg 156°, where Cg1 is centroid of C5a/C10a 
ring,  symmetry code (i): -x+1, -y+1, -z+1], while the parallel arrangement between the phenyl rings of molecule B results in π...π interactions with the interplanar distance of 3.56 Å and the distance between the ring centroids of 3.742(2) 
Å (symmetry code: -x, -y+2,-z). Ring B also forms additional weak C–H...π interaction with the S-allyl moiety [C13b–H13b...Cg2ii: H...Cg 3.11 Å, C–H...Cg 152°, where Cg2 is centroid of C5b/C10b ring, symmetry code (ii): x, -y, 1-z]. Due to 
conformational disorder it is not possible to examine the role of the aromatic substituents in compound 4’g, however it is worth noticing the engagement of the ordered S-allyl fragment in short and directional contacts to carbonyl O1 
(Table S4), which could be related with the different orientation of the S- allyl fragment in these molecules (Figure 4). The structures 4’s and 4f are both characterized by C–H...π interactions involving the phenyl substituents as the π 



S126 
 

acceptors of donors from S-allyl and heterocyclic fragments, respectively [4’s:  C13–H13A...Cg1i:  H...Cg  2.95 Å,  C–H... Cg 157°, symmetry code (i): -x, -y+2,-z; 4f:  C3a–H3a1...Cg1i: H...Cg 2.94 Å, C–H...Cg 118°, symmetry code (i): x, -y+1.5, 
z-0.5.]. Full list of intermolecular interactions and the packing diagrams of the compounds are given in Table S4 and Figure S127. 
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Table S1 Crystallographic data and refinement details. 

 4f 4’c 4’d 4’g 4’s 

Empirical formula  C13H13ClN2OS C24H26N2O2S2 C14H15ClN2OS C15H18N2OS2 C19H26N2O3S 
Formula weight  280.76 438.59 294.79 306.43 362.48 
Color, crystal shape Colourless, prism Colourless, plate Colourless, prism Colourless, plate Yellow, prism 
Crystal size (mm3) 0.16 x 0.48 x 0.48 0.10 x 0.39 x 0.46 0.13x 0.24 x 0.36 0.09 x 0.19 x 0.50 0.14 x 0.20 x 0.34 
Temperature (K) 293(2) 293(2) 293(2) 293(2) 293(2) 
Wavelength (Å) 0.71073 0.71073 0.71073 0.71073 0.71073 
Crystal system  monoclinic monoclinic triclinic monoclinic triclinic 
Space group  P21/c P21/c P-1 I2/a P-1 
Unit cell dimensions      
a (Å) 24.9132(13) 16.0134(7) 10.1382(6) 26.0519(12) 6.184(5) 
b (Å) 10.5411(5) 9.3012(3) 11.3042(6) 9.2061(3) 9.994(5) 
c (Å) 10.4984(4) 16.3406(8) 13.3643(13)) 28.8160(15) 16.720(5) 
α (°) 90 90 101.411(6) 90 77.369(5) 
β (°) 101.545(5) 114.009(6) 113.893(4) 113.376(6) 85.008(5) 
γ (°) 90 90 97.289(5) 90 80.707(5) 

V (Å
3
) 2701.2(2) 2223.26(19) 1483.59(19) 6343.9(6) 993.7(10) 

Z 8 4 4 16 2 
Dcalc (Mg/m3) 1.381   1.310 1.320 1.283 1.211 
μ (mm-1) 0.426 0.263 0.391 0.333 0.182 
θ range for data collection (°) 2.55-29.13 2.58-29.00 3.57-29.16 2.63-29.08 2.66-29.02 
Reflections collected 24908 9736 12155 28462 7437 
Independent reflections, Rint 0.0516 0.0256 0.0229 0.0286 0.0181 
Data /parameters 5565/325 5089/278 6742263/ 7546/401 4456/233 
Goodness-of-fit 1.161 1.022 1. 018 1.071 1.034 
Final R1/wR2 indices  [I >2σ(I)] 0.0870/0.2258 0.0460/0.0702 0. 0598/0.0984 0. 0649/0.1007 0.0526/0.0746 
Final R1/wR2 indices  (all data) 0.1052/0.2350 0.1019/0.1147 0. 1414/0.1661 0.1451/1622 0.1280/0.1442 

Largest diff. peak and hole (e Å
-3

) 0.443/-0.365 0.234/-0.300 0.536/-0.424 0.753/-0.292 0.356/-0.167 
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Table S2 Selected torsion angles. 

 4f 4’c 4’d 4’g 4’s 

 A B  A B A**  
C1–N1–C2–C3 -1.1(8) 0.3(8) -1.6(3) -4.7(4) 5.7(4) -0.9(4) -0.4(3) 
N1–C2–C3–C4 -33.0(7) -33.2(7) -32.3(2) -28.8(4) 29.5(3) -29.0(4) -28.5(3) 
C2–C3–C4–N2 53.8(6) 51.9(6) 52.2(2) 50.9(3) -52.4(3) 48.9(4) 45.1(2) 
C3–C4–N2–C1 -40.0(6) -37.7(7) -37.9(2) -40.0(4) 40.9(3) -38.3(4) -33.2(3) 
C4–N2–C1–N1 4.4(8) 3.5(8)    2.9(3) 5.9(5) -5.5(4) 7.8(4) 4.0(3) 
N2–C1–N1–C2 18.6(8)     17.4(9)      19.4(3) 18.8(5) -20.6(4) 12.8(5) 14.9(3) 
N2–C4–C5–C10 19.6(7)      19.5(8) 35.3(3) 7.8(4) -3.1(4) 5.3(5) -123.9(2) 
N2–C1–S1–C11 0.94(6)     -0.52(6)     -0.7(2) 3.1(4) -4.1(3) -4.6(3) 4.8(2) 
C1–S1–C11–C12 -89.1(8)      * 173.7(2) 177.6(3) -145(2) -84.8(3) 173.0(2) 

                  * S-allyl substituent in molecule B of 4f is partly disordered. 

     ** Molecule B of 4’g is partly disordered thus only the parameters for molecule A are presented in the Table. 

 

 

Table S3 Selected bond distances and angles. 

 4f 4’c 4’d 4’g** 4’s 

 A B  A B A  
N1–C1 1.406(6) 1.393(7) 1.395(2) 1.401(4) 1.405(3) 1.397(4) 1.399(3) 
N1–C2 1.350(8) 1.352(8) 1.358(3) 1.349(4) 1.360(3) 1.352(3) 1.350(2) 
N2–C1 1.257(7) 1.254(7) 1.268(2)  1.255(4) 1.258(3) 1.261(3) 1.266(2) 
N2–C4 1.464(7) 1.462(7) 1.469(2) 1.464(4) 1.470(3) 1.471(4) 1.476(3) 
C2–C3 1.500(8) 1.503(8) 1.500(3) 1.502(4) 1.495(4) 1.495(4) 1.495(3) 
C3–C4 1.532(7) 1.519(7) 1.532(2) 1.512(4) 1.526(4) 1.451(5) 1.513(3) 
C4–C5 1.520(7) 1.511(8) 1.528(2) 1.512(4) 1.507(3) 1.522(4) 1.523(3) 
C2–O1 1.215(6) 1.219(7) 1.218(2) 1.219(3) 1.221(3) 1.215(3) 1.223(2) 
C1–S1 1.757(6) 1.767(6) 1.762(2) 1.739(3) 1.757(3) 1.756(3) 1.755(2) 
C11–S1 1.808(6) 1.802(8) 1.813(2) 1.820(4) 1.812(3) 1.802(3) 1.816(3) 
        
N1–C1–N2 125.8(5) 125.7(5) 125.7(2) 125.6(3) 124.7(2) 125.2(2) 125.6(2) 
N1–C2–C3 114.5(4) 114.1(5) 114.1(2) 114.8(2) 114.3(2) 113.4(3) 114.6(2) 
N2–C4–C3 111.1(5) 111.2(5) 111.3(1) 111.2(2) 110.2(2) 113.7(3) 112.5(2) 
C1–N1–C2 121.2(5) 121.5(5) 121.7(2) 121.0(3) 121.3(2) 122.5(2) 122.2(2) 
C1–N2–C4 114.8(4) 115.8(5) 115.1(2) 115.5(2) 115.9(2) 114.3(2) 116.3(2) 
C2–C3–C4 110.1(4) 110.9(5) 111.0(2) 111.5(2) 111.5(2) 113.2(3) 113.5(2) 
C1–S1–C11 101.3(3) 101.1(3) 100.1(1) 100.4(2) 101.8(1) 102.9(1) 100.4(1) 
N2–C4–C5 110.9(4) 110.4(4) 114.4(2) 111.2(2) 111.2(2) 111.2(3) 109.6(2) 
C3–C4–C5 111.4(4) 111.2(5) 111.8(2) 113.2(2) 112.4(2) 113.6(3) 111.3(2) 

** Molecule B of 4’g is partly disordered thus only the parameters for molecule A are presented in the Table. 
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Table S4 Geometrical parameters for intermolecular interactions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In 4f: Cg1 is centroid of ring C5a/C10a. In 4’c: Cg1 and Cg2 are centroid of rings C5/C10 and C6/C18, respectively.  
In 4’d: Cg1 and Cg2 are centroids of rings C5a/C10a and C5b/C10b, respectively. In 4’s: Cg1 is centroid of ring C5/C10. 

 

 

  

4f 4’d 4’g 
 
Figure S122 The overlay of crystallographically independent molecules in 4f, 4’d and 4’g based on a least-squares fit of the atoms from heterocyclic rings. In the case of disordered molecules 4f and 4’g (B molecules) the major component 
is used for structural overlapping. 

D–H...A D–H (Å) H...A (Å) D–H...A (°) Symmetry codes: 

4f     
N1a–H1a...O1a 0.86 2.04 158 -x+1, -y+2, -z+1 
N1b–H1b...O1b 0.86 2.03 161 -x, -y, -z 
C3a–H3a1... Cg1 0.97 2.94 118 x, -y+1.5, z-0.5 
4’c     
N1–H1n... O2 0.84(2) 1.97(3) 175(2) -x+1, y+0.5, -z+0.5 
C23–H23B...O1 0.96 2.47 141 x, -y+0.5, z-0.5 
Cg1...Cg2  3.7899(2)  -x, 2-y, -z 
C21–H21...Cg1 0.93 2.97 149 -x, y+0.5, -z+0.5 
4’d     
N1a–H1a...O1b 0.86(3) 2.02(3) 173(3) -x+1, -y+1, -z+2 
N1b–H1b...O1a 0.86(3) 2.00(3) 178(3) -x+1, -y+1, -z+2 
C14a–H14c–O1a 0.96 2.57 170(4) x, y-1, z 
Cg1...Cg2  3.742(2)  -x+1, -y+1, -z+1 
C6b–H6b...Cg1 0.93 2.78 156 -x+1,-y+1,-z+1 
C13b–H13b...Cg1 0.93 3.11 152 -x+1, -y, -y+1 
4’g     
N1a–H1a...O1b 0.79(3) 2.12(3) 175(4) -x,-y+1,-z 
N1b–H1b...O1a 0.86(3) 1.96(3) 177(4) -x,-y+1,-z 
C14a–H14c...O1b 0.96 2.59 148 x, y-1, z 
C11b–H11c...O1a 0.97 2.45 164 x, y-1, z 
4’s     
N1–H1n...O1 0.81(2) 2.05(2) 175(2) -x,-y+1,-z+2 
C13–H13a...Cg1 0.93 2.95 157 -x, -y+2, -z 
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Figure S123 Different orientation of the aromatic and the S-allyl substituents with respect to the heterocyclic ring. 

 

a)  b)   

 
Figure S124 Result of the CSD analysis: a) Distribution of N–C bond lengths in heterocyclic structures extracted from CSD, where N atom belongs to heterocycle and forms only two bonds with C atoms. Red arrow indicates the portion of 
structures containing the N–C bonds with the distances similar to N2–C1 bond in the five molecules. b) Difference in lengths of the pairs of N–C bonds formed by a single N atom in heterocyclic structures.
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4’d 

 
 

4’g 4’s 
 

Figure S125 Similar N1–H…O1 hydrogen bonded dimers formed in crystal structures of 4f, 4’d, 4’g and 4’s. 
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Figure S126 Four component hydrogen bonding motif in crystal structure of 4’c·DMSO. 
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4f 4’c 4’d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                        
                                                                                       4’g 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                    4’s 
Figure S127. Crystal packing diagram of the structures as viewed down b crystallographic axis. N-H...O and relevant C-H...π interactions are indicated by dashed lines. 
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Figure S128. A) Overlap of 13C NMR spectra of 4a (top) and  4a-D3 (bottom) 
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6. NOESY spectra of 4a and 4a-d3                                                                                             
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure S129. NOESY spectrum of 4a  
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Figure S130. NOESY spectrum of 4a-d3 
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Figure S131. ESI-MS spectra of reaction mixture that recorded after 15 (A), 30 (B) and 45 minutes (C) 
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Figure S132. 1H NMR spectra of 4a. Isotopic exchange in basic conditions. 
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7. Green metrics 
 

 

Complete E-factor (cEF)9 = ∑ 𝒎(𝒓𝒂𝒘 𝒎𝒂𝒕𝒆𝒓𝒊𝒂𝒍𝒔) + ∑ 𝒎(𝒓𝒆𝒂𝒄𝒕𝒂𝒏𝒕𝒔) +  ∑ 𝒎(𝒔𝒐𝒍𝒗𝒆𝒏𝒕𝒔) + ∑ 𝒎(𝒘𝒂𝒕𝒆𝒓) − ∑ 𝒎(𝒑𝒓𝒐𝒅𝒖𝒄𝒕)/𝒎(𝒑𝒓𝒐𝒅𝒖𝒄𝒕) 

EcoScale 10 = 100 - penalty points* 

* For detailed description of penalty points see ref. 10 

1. E. Pair, V. Levacher, and J-F. Brière, RSC Advances, 2015, 5, 46267.       (0.5 mmol scale, chromatography purification) 
 

Synthesis of 2-methoxy-6-phenyl-5,6-dihydropyrimidin-4-one, yield = 79% (purity 3H : 1H = 86:14) 

cEF  = [ 0.0721 g (Meldrum’s acid) + 0.053 g (benzaldehyde) +  0.0618 g (O-methylisourea hemisulfate salt) + 0.0584 g (sodiumcarbonate) + 1.42 g (acetonitrile) + 0.2 g (water)- 0.0809 g (product)]/ 0.0809 g (produckt) = 22.1 

cEF scaling to 10 mmol = 22.1 * 20 = 442 

EcoScale = 100 - (10.5 + 3 + 10 + 1) = 75.5 

yield penalty  10.5 

heating, > 1 h 3 
classical 
chromatography 10 

inert atmosphere 1 

 

2. L. Strekowski, R. A. Watson, M. A. Faunce, SYNTHESIS, 1987, 579.   (10 mmol scale, chromatography purification) 

Synthesis of 2-methylthio-6-phenyl-5,6-dihydropyrimidin-4-one, yield = 48% 

cEF  = [ 0.840 g (phenyllitium) + 1.651 g (2,4-bis(methylthio)pyrimidine) + 35.65 g (diethylether) + 19.72 g (ethanol) + 25 g (water) – 1.056 g (product)]/ 1.056 g (produckt) = 77.5 

EcoScale = 100 - (26 + 3 + 10 + 1 + 5 + 3) = 52 

yield penalty  26 

heating, > 1 h 3 

classical chromatography 10 

inert atmosphere 1 

cooling, < 0 C 5 

liquid-liquid extraction 3 

 

3. Our method- solvent-free versus solvent (5 mmol scale, no chromatography purification) 

3.1. Synthesis of 2-allyl-6-phenyl-5,6-dihydropyrimidin-4(3H)-one (4a) under solvent-free grindstone chemistry, yield = 91% (purity 3H : 1H = 99.9 : 0.1) 

cEF = [ 0.721 g (Meldrum’s acid) + 0.53 g (benzaldehyde) + 1.21 g (S-allylisothiourea) + 0.082 g (sodiumacetate) + 0.5 g (water) + 8.8 g (methanol) + 3.8 g (water) - 1.1193 g (product)]/ 1.1193 g (product) = 12.97 

cEF scaling to 10 mmol = 12.97 * 2 = 25.95 

EcoScale = 100 - (4.5 + 3 + 1) = 91.5 

yield penalty  4.5 

heating, > 1 h 3 
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crystallization and filtration 1 

 

3.2. For comparation we done control experiment to produces of 2-allyl-6-phenyl-5,6-dihydropyrimidin-4(3H)-one (4a) carried out in solvent mixture acetonitrile + water = 18ml + 0.5ml , yield = 71% (purity 3H : 1H = 81 : 19) 

cEF = [ 0.721 g (Meldrum’s acid) + 0.53 g (benzaldehyde) + 1.21 g (S-allylisothiourea) + 0.082 g (sodiumacetate) + 14.2 g (acetonitrile, 18 ml) + 0.5 g (water) + 8.8 g (methanol) + 3.8 g (water) - 0.8734 g (product)]/ 0.8734 g (product) = 33.16 

cEF scaling to 10 mmol = 33.16 * 2 = 66.34 
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