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I. General remarks

All reactions were monitored by TLC using aluminum sheets of Merck silica gel 60 F254,
0.2 mm. Melting temperatures were determined on an electrothermal 9002 apparatus and were
reported uncorrected. All purifications were performed using an automated purification system
Biichi C-815 puriflash, using 200-800 nm UV scan and ELSD as a detector. NMR spectra were
recorded on a Bruker AC-300 spectrometer at 300 MHz ('H) and 75 MHz ('3C). Chemical shifts
are reported in parts per million ().

Chromatographic separations were achieved on silica gel columns (Kieselgel 60, 40—63 pm,
Merck) typically using a cyclohexane/ethyl acetate eluent system. In all cases, distilled solvents
were used as eluents for column chromatography.

Solvents (CH;CN, DMF, THF) were distilled before use, taking care to exclude moisture.
All reactions were carried out under an inert argon atmosphere. All glass apparatus was oven-
dried and cooled under vacuum before use. The infrared spectra (IR) were recorded on a Perkin-
Elmer FT-IR Paragon 1000 spectrometer.

Mass spectra (GC-MS) were obtained on a ThermoFinniganAutomass III spectrometer
coupled with a gas chromatograph Trace GC 2000. High-resolution mass spectra (HRMS) were
measured on an Agilent 6530 Q-Tof MS system.

II. General procedure for the synthesis of 2-aryl-benzopyrimidinone 2

To a mixture of 2-aminobenzamide 1 (5 mmol) and various arylaldehydes (5 mmol) in dry
acetonitrile (50 mL), molecular iodine (5 mmol) was added. After the reaction was completed, the
mixture was cooled to room temperature. A solution of sodium thiosulphate (5%) was added and
the resulting solid was filtered off and washed with water. The crude product was recrystallized
from ethanol.
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2a : 2-phenylbenzopyrimidin-4(3H)-one
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White solid; yield: 55%; mp: 250-252 °C; IR (ATR, cm!) v: 1660.82 (C=0); R¢ (cyclohexane/
EtOAc: 6/4) =0.5. "H NMR (300MHz,DMSO-dj): 6 (ppm) = 7.56 (m, 4H, Hyyom), 7.74 (d, 1H,
Hg, J=7.5 Hz), 7.82 (td, 1H, H;, J = 8.1Hz, J = 1.5 Hz), 8.18 (m, 3H, Hy,om), 12.47 (s, 1H,
NH). 3C NMR (75 MHz, DMSO-dj): 6 (ppm) = 121.9 (Cs,), 125.8, (Carom), 126.4 (Carom), 127.3
(Carom)> 127.7 2C,10m)> 128.5 (2Carom)> 131.2 (Carom)> 132.7 (Carom), 134.4 (Cy2), 148.6 (Cs,),
152.5 (Cy), 162.2 (C,). ES-HRMS [M+H]* calcd. (C;4H;1N,0)*: 223.0871, found: 223.0880.

2b: 2-(p-tolyl)benzopyrimidin-4(3H)-one
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White solid; yield: 82%; mp: 253-255 °C; IR (ATR, cm™) v: 1656.30 (C=0); R¢ (cyclohexane/
EtOAc: 6/4) = 0.48. '"H NMR (300 MHz, DMSO-dy): & (ppm) = 2.39 (s, 3H, Hy), 7.34 (d, 2H,
H;. s, J=28.1 Hz), 7.48 (t, 1H, He, J= 7.9 Hz), 7.71 (d, 1H, Hg, J= 7.9 Hz), 7.80 (t, 1H, H;, J
=7.6 Hz), 8.09 (d, 2H, Hy ', /= 8.2 Hz), 8.14 (d, 1H, Hs, J = 6.9 Hz), 12.44 (s, 1H, NH). 13C
NMR (75 MHz, DMSO-dg): & (ppm) = 21.4 (C7), 121.3 (Cs,), 126.3 (Curom), 126.8 (Carom)s
127.8 (Carom)> 128.1 (2Cyurom), 129.6 (2Cprom), 130.1 (Cy»), 135.0 (Cyarom), 141.9 (Cyr), 149.2 (Cg,),
152.7 (Cy), 162.8 (C4). ES-HRMS [M+H]" caled. (C;sH13N,0)*: 237.0983, found: 237.1034.

2¢: 2-(4-methoxyphenyl)benzopyrimidinone
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White solid; yield: 60%; mp: 240-242 °C; IR (ATR, cm™) v: 1660.01 (C=0); R¢ (cyclohexane/
EtOAc: 6/4) = 0.45). '"H NMR(300MHz, DMSO-dy) : 6 (ppm) = 3.77 (s, 3H, H;+), 7.00 (d, 2H,
Hs s, J=8.7 Hz), 7.40 (t, 1H, He, J = 7.8 Hz), 7.60 (d, 1H, Hs, J = 8.1 Hz), 7.72 (td, 1H, H;, J
=8.1 Hz, J=1.2 Hz), 8.06 (dd, 1H, Hs, /= 8.1 Hz,J=0.9 Hz), 8.12 (d, 2H, H,-s:, /= 8.7 Hz),
12.26 (s, 1H, NH). CNMR (75 MHz, DMSO-dy): 8 (ppm) = 55.4 (C7), 113.9 (2Cuom),
120.6(Cyrom), 124.8(Cy0), 125.7(Carom)> 126.0 (Carom), 127.1 (Carom)s 129.4 (2Cuom), 134.4
(Carom), 148.8 (Csa), 1519 (Cy), 161.9 (C,), 162.3 (Cs). ES-HRMS [M+H]" calcd.
(C15H13N,0,)*: 253.0977, found: 253.0981.

2d: 2-(3,4-dimethoxyphenyl)benzopyrimidin-4(3H)-one
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White solid; yield: 70%; mp: 244-246 °C; IR (ATR, cm™!) v: 1572.33 (C=0); R¢ (cyclohexane/
EtOAc: 6/4)=0.51."H NMR(300 MHz, DMSO-dj): & (ppm) = 3.85 (s, 3H, OCH3), 3.89 (s, 3H,
OCH;), 7.10 (d, 1H, Hs», J = 8.6 Hz), 7.46 (t, 1H, He, J=7.9 Hz), 7.70 (d, 1H, Hyom, J = 7.8
Hz), 7.79-7.89 (m, 3H, H,,om), 8.12 (d, 1H, Hs, J= 7.8 Hz), 12.44 (s, 1H, NH) . 13C NMR (75
MHz, DMSO-dg): & (ppm) = 56.1 (20CHj3), 111.1 (Cyrom), 111.8 (Carom), 121.1 (Cs,), 121.6
(Carom), 125.2 (Cy»), 126.3 (Cyrom), 126.6 (Carom), 127.8 (Carom), 135.0 (Carom), 149.0 (Cg,), 149.4
(Cy0), 152.0 (Cy), 152.3 (Cy), 162.8(C4). ES-HRMS [M+H]" caled. (C16HsN,O3)*: 283.1038,
found: 283.1092.

2e: 2-(4-(tert-butyl)phenyl)benzopyrimidin-4(3H)-one

White solid; yield: 78%; mp: 222-224°C; IR (ATR, cm™!) v: 1572.33 (C=0); R (cyclohexane/
EtOAc: 6/4) =0.50."H NMR (300 MHz, DMSO-dp): 8 (ppm) = 1.32 (s, 9H, H;s), 7.48-7.57 (m,
3H, Haom), 7.72 (d, 1H, Hg, J= 7.7 Hz), 7.81 (t, 1H, H;, J= 7.6 Hz), 8.13-8.17 (m, 3H, Hyrom),
12.48 (s, 1H, NH). 3C NMR (75 MHz, DMSO-dg): 8 (ppm) =31.3 (Cy'), 35.1 (C7), 121.4 (Cs,),
125.9 (2Cuom)> 126.3 (Carom), 126.8 (Carom)s 127.8 (Carom), 128.0 (2Cuom), 130.4 (Cy-), 135.0
(Carom), 149.4 (Cgy), 152.7 (C,), 154.8 (Cy), 162.8 (C4). ES-HRMS [M+H]" calcd.
(C1sH19N,O)*: 279.1453, found: 279.1503.
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2f : 2-(4-chlorophenyl)benzopyrimidinone
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White solid; yield: 68%; mp>300 °C; IR (ATR, cm’!) v: 1665.72 (C=0); R; (cyclohexane/
EtOAc: 6/4) = 0.60. '"H NMR (300 MHz, DMSO-dy): 8 (ppm) = 7.75 (m, 5H, Haom), 8.19 (d,
3H, Hyom, J = 6.6 Hz), 12.53 (s, 1H, NH). 3C NMR (75 MHz, DMSO-dy): 8 (ppm) = 121.0
(Csa), 125.8 (Carom), 126.6 (Carom)> 127.3 (Carom)s 128.6 (2Cy0m), 129.5 (2C,,)> 131.6 (Cyo),
134.5 (Cyrom), 136.2 (Cy), 148.5 (Cgy), 151.5 (Cy), 162.2 (C,). ES-HRMS [M+H]" calcd.
(C14HoCIN,O)*: 257.0482, found: 257.0491.

2g: 2-(4-fluorophenyl)benzopyrimidin-4(3H)-one
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White solid; yield: 80%, mp>300 °C; IR (ATR, cm™) v: 1661.33 (C=0). R (cyclohexane/
EtOAc: 6/4) = 0.60. "H NMR(300 MHz, DMSO-dj): 6 (ppm) = 7.37-7.43 (m, 2H, H,rom), 7.50
(t, 1H, He, J = 8.1 Hz), 7.73 (d, 1H, Hg, J = 7.6 Hz), 7.82-7.88 (m, 1H, H5), 8.14 (dd, 1H, Hs,
J;=17.6 Hz, J, = 1.3 Hz), 8.24-8.28 (m, 2H, Hyom, J = 7.6 Hz), 12.59 (s, 1H, NH). 3C NMR
(75 MHz, DMSO-ds): 6 (ppm) = 116.0 (d, J = 22.0 Hz, C5- + Cs:),121.3 (Cs,), 126.3 (Cyrom),
127.0 (Carom)> 127.9 (Carom), 129.7 (d, J = 3.0 Hz, Cy-), 130.8 (d, /= 9.0 Hz, C,- + C¢), 135.1
(Carom)> 149.0 (Cg,), 151.9 (Cy), 162.7 (Cy), 164.5 (d, J = 249.6 Hz, C4). ES-HRMS [M+H]*
caled. (C14H0FN,O)": 241.0724, found: 241.0784.

2h: 2-(3-bromophenyl)benzopyrimidin-4(3H)-one
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White solid; yield: 72%; mp>300 °C; IR (ATR, cm) v: 1670.98 (C=0); R; (cyclohexane/
EtOAc: 6/4) =0.60. '"HNMR (300 MHz, DMSO-dg): & (ppm) = 7.50-7.58 (m, 2H, Hyom), 7.56-
7.89 (m, 3H, Hyrom), 8.15-8.22 (m, 2H, Hyom), 8.39 (t, 1H, Hyo, J= 1.7 Hz), 12.64 (s, 1H, NH).
BCNMR (75 MHz, DMSO-dy): 6 (ppm) = 113.3 (Carom), 115.2 (Carom), 120.8 (Cs,), 123.2 (Cy»),
126.3 (Carom)> 127.3 (Carom)> 127.5 (Carom), 129.6 (Carom), 130.8 (Cy), 131.2(Cyrom), 133.4
(Carom), 148.7 (Cga), 152.3 (C,), 161.0 (C4). ES-HRMS [M+H]" caled. (Cy4H1oBrN,O)*:
300.9934, found: 300.9994.

III. General procedure for N-propargylation of 2-aryl-benzopyrimidinone 2
2-aryl-benzopyrimidinone 2 (1 mmol) was dissolved in dry DMF (15 mL) and (2 eq.) of sodium
borohydride was added. The reaction mixture was stirred at room temperature for 1 h. Then,
propargyl bromide (1.5 eq.) was added dropwise. The reaction was performed for 24 h at room
temperature. The mixture was diluted with water. The precipitate formed was filtered, washed with
water, dried and purified by silica gel flash column chromatography to afford to dialkylated
products 3 and 4.

3a: 2-phenyl-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one
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White solid; yield: 58%; mp: 178-180 °C; IR (ATR, cm™!) v: 2121.50 (C=C), 3247.71 (=C-H),
1571.23 (C=0); R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. '"H NMR (300 MHz, CDCl;): 6 (ppm) = 2.36
(s, 1H, Hy7),4.70 (d, 2H, H;s, J= 1.4 Hz), 7.50-7.65 (m, 4H, H,1om), 7.70-7.84 (m, 4H, Harom), 8.27
(d, 1H, Hs, J= 7.9 Hz). *C NMR(75 MHz, CDCl5): 8 (ppm) = 36.3 (C;s), 72.6 (C17), 78.3 (Cys),
120.6 (Cs,), 126.9 (Carom), 127.3 (Carom)»> 127.6 (Carom)»128.1 (2C0m)> 128.9 (2Carom), 130.4 (Carom),
134.7 (Caom), 134.8 (Cy), 147.1 (Cg,), 155.4 (C,), 161.6 (C4). ES-HRMS [M+H]" calcd.
(C17H13N,0)*: 261.0983, found: 261.1040.

3b: 3-(prop-2-yn-1-yl)-2-(p-tolyl)benzopyrimidin-4(3H)-one
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White solid; yield: 36%; mp: 166-168 °C; IR (ATR, cm™!) v: 2121.70 (C=C), 3247.09 (=C-H),
1577.02 (C=0); R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300 MHz, CDC]l;): 8(ppm) =
2.35-2.37 (m, 1H, Hy7), 2.46 (s, 3H, Hys), 4.69 (d, 2H, H;s, J = 2.3 Hz), 7.34 (d, 2H, Haom, J =
7.8 Hz), 7.49-7.55 (m, 1H, Hyiom), 7.63-7.67 (m, 2H, Hyom), 7.74-7.81 (m, 2H, Hyiom), 8.35 (d,
1H, Hs, J = 8.3 Hz). 13C NMR(75 MHz,CDCls): 8 (ppm) = 21.5 (Cyg), 36.4 (Cy5), 72.6 (Cy7),
78.5 (Cqp), 120.5 (Csy), 126.9 (Cyrom), 127.1 (Carom), 127.6 (Carom)>128.0 (2Carom), 129.5 (2Carom),
131.9 (Cy), 134.6 (Cyom), 140.6 (Cyp), 147.2 (Cs,), 155.6 (Cy), 161.7 (C4). ES-HRMS [M+H]*
caled.(CigHsN,O)*™: 275.1140, found: 275.1194.

3c: 2-(4-methoxyphenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one
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White solid; yield: 55%; mp: 234-236 °C; IR (ATR, cm-1) v: 2119.95 (C=C), 3245.43 (=C-H),
1605.21 (C=0); Rt (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300 MHz, CDCls): 8 (ppm) =
2.38 (s, 1H, Hy7), 3.91 (s, 3H, OCH3), 4,72 (d, 2H, Hs, /= 1.8 Hz), 7.06 (d, 2H, Hyom, /= 8.6
Hz), 7.52 (t, 1H, H¢, J = 6.8 Hz), 7.73-7.82 (m, 4H, Hyom), 8.36 (d, 1H, Hs, J = 8.3 Hz). 13C
NMR (75 MHz, CDCls): 6 (ppm) = 36.5 (Cys), 55.5 (OCHs), 72.6 (Cy7), 78.6 (Cy6), 114.2
(2Carom),> 120.5 (Csy), 126.9 (Carom), 127.0 (Co), 127.1 (Cyrom)s 127.5 (Carom)>129.8 (2Crom)s
134.6 (Cyrom), 147.2 (Cgy), 155.4 (Cy), 161.2 (Cyp), 161.9 (C4). ES-HRMS [M+H]" calcd.
(C1sH1sN,0,)"™: 291.1089, found: 291.1144.

3d: 2-(3,4-dimethoxyphenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one
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White solid; yield: 32%; mp: 157-159 °C; IR (ATR, cm!) v: 2121.49 (C=C), 3221.04 (=C-H),
1577.16 (C=0); R (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl3): § (ppm) =
2.40 (t, IH, Hy7, J=2.2 Hz), 3.98 (s, 6H, 20CHj3), 4.72 (d, 2H, Hs, /= 2.2 Hz), 7.03 (d, 1H,
Harom, J = 8.2 Hz), 7.35-7.39 (m, 2H, Hyom), 7.50-7.55 (m, 1H, Hyrom), 7.75-7.82 (m, 2H, Harom),
8.36 (d, 1H, Hs, J = 8.1 Hz). 3*C NMR(75 MHz, CDCI;): 8 (ppm) = 36.7 (C;s), 56.0 (OCH3),
56.1 (OCHs), 72.6 (Cy7), 79.0 (Cyg), 111.1 (Carom), 111.2 (Cyrom), 120.5 (Cs,), 121.3 (Cyrom),
126.9 (Carom), 127.1 (Cy), 127.2 (Cyrom)s 127,5 (Carom)> 134.7 (Carom), 147.1 (Cs,), 148.9 (Cyy),
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150.7 (C12), 155.3 (Cy), 161.8 (Cy). ES-HRMS [M+H]" caled. (C1oH;7N,05)*: 321.1194, found:
321.1260.

3e: 2-(4-(tert-butyl)phenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one

( )

White solid; yield: 60%; mp: 220-222 °C; IR (ATR, cm!) v: 2120.73 (C=C), 3246.61 (=C-H),
1630.35 (C=0). R (cyclohexane/ EtOAc: 9/1) = 0.5. 'THNMR (300 MHz, CDCl): 8 (ppm) =
1.39 (s, 9H, Hyv), 2.39 (t, 1H, H7, J=2.4 Hz), 4.72 (d, 2H, H,s, J = 2.4 Hz), 7.50-7.58 (m, 3H,
Harom), 7.69-7.81 (m, 4H, Hyom), 8.36 (d, 1H, Hs, J = 8.2 Hz). 3CNMR (75 MHz, CDCl;): &
(ppm) = 31.2 (Cyy), 34.9 (Cyg), 36.5 (Cys), 72.6 (Cy7), 78.6 (Cy4), 120.6 (Cs,), 125.8 (2Cyrom)s
126.9 (Carom)> 127.1 (Carom)s 127.6 (Carom), 127.9 (2Crom)> 131.8 (Co), 134.6 (Cyrom), 147.2 (Cg,),
153.7 (Cy2), 155.6 (Cy), 161.7 (C4). ES-HRMS [M+H]" calcd. (C5Hy;N,O)*: 317.1609, found:
317.1666.

3f: 2-(4-chlorophenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one

White solid; yield: 15%; mp: 159-161 °C; IR (ATR, cm™!) v: 2121.96 (C=C), 3248.47 (=C-H),
1620.10 (C=0); R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCls): 6 (ppm) =
2.38(t, 1H, Hy7, J=2.3 Hz), 4.68 (d, 2H, Hy5, J= 2.3 Hz), 7.55 (d, 3H, Haom, /= 8.4 Hz), 7.72-
7.84 (m, 4H, Hyrom), 8.37 (d, 1H, Hs, J = 7.9 Hz). 3C NMR (75 MHz, CDCl;): 8 (ppm) = 36.3
(Cis), 73.0 (Cy7), 78.2 (Cys), 120.6 (Csy), 127.0 (Carom)> 127.5 (Carom)> 127.6 (Carom), 129.2
(2Carom)s 129.6 (2C,rom), 133.1 (Cy), 134.8 (Carom), 136.7 (Cyp), 147.0 (Cg,), 154.3 (Cy), 161.5
(Cy4). ES-HRMS [M+H]* caled. (C7H,CIN,O)*: 294.0530, found: 294.0651.
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3g: 2-(4-fluorophenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one
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White solid; yield: 21%; mp: 190-192 °C; IR (ATR, cm™!) v: 2124.82 (C=C), 3246.49 (=C-H),
1578.13 (C=0); R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCls): 8 (ppm) =
2.38 (t, 1H, Hy7,J=2.4 Hz), 4.69 (d, 2H, H;s, /= 2.4 Hz), 7.23-7.29 (m, 2H, Hyom), 7.55-7.57
(m, 1H, Hyom), 7.74-7.84 (m, 4H, Haom), 8.36 (d, 1H, Hs, J = 8.1 Hz). 3C NMR (75 MHz,
CDCl5): 0 (ppm) = 36.3 (Cys), 72.8 (Cy7), 78.3 (Cys), 116.0 (d, J = 22.0 Hz, C,; + Cy3), 120.6
(Csa), 126.9 (Carom), 127.4 (Carom), 127.6 (Cyrom), 130.4 (d, J= 8.6 Hz, C1o+ Cy4), 130.8 (d, J =
3.0 Hz, Cy), 134.8 (Cyrom), 147.0 (Cs,), 154.5 (Cy), 161.6 (Cy), 163.8 (d, J=251.3 Hz, Cy,). ES-
HRMS [M+H]" calcd. (C;7H,FN,0)*: 279.0889, found: 279.0943.

3h: 2-(3-bromophenyl)-3-(prop-2-yn-1-yl)benzopyrimidin-4(3H)-one
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White solid; yield: 20%; mp: 174-176 °C; IR (ATR, cm™) v: 2134.15 (C=C), 3245.66 (=C-H),
1610.55 (C=0); R (cyclohexane/ EtOAc: 9/1) = 0.5. '"H NMR (300 MHz, CDCl3): 6 (ppm) =
2.40 (t, 1H, Hy7, J= 2.4 Hz), 4.68 (d, 2H, H;s, J= 2.4 Hz), 7.44 (t, 1H, He,J = 7.9 Hz), 7.54 (4,
1H, H, J= 6.7 Hz), 7.70-7.84 (m, 4H, Hyom), 7.93 (t, 1H, Hayom, J = 1.6 Hz), 8.37 (d, 1H, Hs,
J = 8.8 Hz). 13C NMR (75 MHz, CDCl;): § (ppm) = 36.2 (C;s), 73.0 (C7), 78.1 (Cy¢), 120.6
(Csa), 122.9 (Cy1), 126.6 (Carom), 127.0 (Carom)» 127.6 (Carom)s 127.7 (Carom)»> 130.3 (Cyrom), 131.3
(Carom)> 133.5 (Carom), 134.8 (Carom), 136.4 (Cy), 146.9 (Cs,), 153.8 (Cy), 161.4 (C4). ES-HRMS
[M+H]" calcd. (C{7H,BrN,O)": 339.0098, found: 338.0148.
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4a: 2-phenyl-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 58%; mp: 140-142 °C; IR (ATR, cm™) v: 2126.35 (=C-H), 3206.16 (=C-
H); Rt (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl;): & (ppm) = 2.59 (t, 1H,
H7, J=2.4 Hz), 537 (d, 2H, H;s, J = 2.4 Hz), 7.53-7.59 (m, 4H, Hyom), 7.86 (t, 1H, Hy, J =
8.3 Hz), 8.03 (d, 1H, Hs, J = 8.4 Hz), 8.23 (d, 1H, Hg, J = 8.1 Hz), 8.60-8.64 (m, 2H, H;om).
BC NMR (75 MHz, CDCls): & (ppm) = 54.2 (Cys), 75.1 (Cy7), 78.2 (Ci¢), 114.9 (Cs,), 123.5
(Carom)> 126.6 (Carom), 128.0 (Carom), 128.4 (2Car0m), 128.5 (2Car0m), 130.6 (Carom), 133.8 (Carom)s

137.8 (Co), 152.1 (Csa), 159.7 (Ca), 165.5 (C4). ES-HRMS [M+H]" caled. (C17H3N,0)*:
261.0983, found: 261.1036.

4b: 4-(prop-2-yn-1-yloxy)-2-(p-tolyl) benzopyrimidine

( )

1 CH
183
& /

White solid; yield: 44%; mp: 160-162 °C; IR (ATR, cm™) v: 2126.65 (C=C-H), 3199.32 (=C-
H); Rt (cyclohexane/ EtOAc: 9/1) = 0.5. '"H NMR (300 MHz, CDCls): & (ppm) = 2.47 (s, 3H,
Hg, J=2.4 Hz), 2.59 (t, 1H, H7, J=2.4 Hz), 5.35 (d, 2H, Hs, J = 2.4 Hz), 7.34 (d, 2H, H;,.
13,J=8.0 Hz), 7.53 (t, 1H, H¢, J= 8.1 Hz), 7.81-7.87 (m, 1H, H5), 8.01 (d, 1H, Hs, /= 8.4 Hz),
8.20 (d, 1H, Hg, J = 8.9 Hz), 8.50 (d, 2H, Hjo.14, J = 8.2 Hz). 3C NMR (75 MHz, CDCl3): $
(ppm) = 21.3 (Cy3), 54.0 (C;5), 75.0 (Cy7), 78.3 (Cyp), 114.8 (Cs,), 123.4 (Cyrom), 126.4 (Carom),
127.8 (Carom)> 128.5 (2Carom)s 129.2 (2Car0m)s 133.7 (Carom), 135.4 (Cy), 140.8 (C1z), 152.1 (Cgy),
159.8 (C,), 165.4 (C4). ES-HRMS [M+H]* calced. (CigH;sN,O)™: 275.1140, found: 275.1194.



4c: 2-(4-methoxyphenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 27%; mp: 137-139 °C; IR (ATR, cm™') v: 2127.11 (C=C), 3185.15 (=C-H);
Rt (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl3): & (ppm) = 2.59 (t,1H, H;7, J
=1.9 Hz),3.91 (s, 3H, OCHj3), 5.35 (d, 2H, H;s, J = 2.2 Hz), 7.04 (d, 2H, H,,.13, J = 8.8 Hz),
7.51 (t, 1H, He, J= 7.5 Hz), 7.83 (t, 1H, H;, J= 7.4 Hz), 7.98 (d, 1H, Hs, J= 8.4 Hz), 8.19 (d,
1H, Hg, J = 8.1 Hz), 8.56 (d, 2H, Hy.14, J = 8.8 Hz). BCNMR (75 MHz, CDCl3): 8 (ppm) =
54.1 (Cys5), 55.4 (OCHs), 75.0 (Cy7), 78.3 (Cip), 113.8 (2Cyrom), 114.7 (Cs,), 123.4 (Cyrom), 126.2
(Carom)s 127.7 (Carom)> 130.1 (2Carom), 130.5 (Cy), 133.7 (Cyrom), 152.1 (Cs,), 159.5 (Cy), 161.8
(C12), 165.3 (C4). ES-HRMS [M+H]" caled. (C1gHsN,0O;)*: 291.1089, found: 291.1145.

4d: 2-(3,4-dimethoxyphenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 51%; mp: 143-145 °C; IR (ATR, cm!) v: 2117.35 (C=C), 3271.64 (=C-H);
R¢(cyclohexane/ EtOAc: 9/1) = 0.5. '"TH NMR(300 MHz, CDCl3): 8 (ppm) = 2.59 (t, IH, Hy7, J
= 2.4 Hz), 3.99 (s, 3H, OCH3), 4.07 (s, 3H, OCHs), 5.32 (d, 2H, Hs, J = 2.4 Hz), 7.00 (d, 1H,
Hi;, J = 8.4 Hz), 7.49-7.54 (m, 1H, Hy), 7.80-7.85 (m, 1H, H;), 7.98 (d, 1H, Hs, J = 8.4 Hz),
8.17-8.21 (m, 3H, Hyom). *C NMR (75 MHz, CDCl;): 6 (ppm) = 54.1 (C;5), 55.9 (20CHs),
75.0 (Cy7), 78.3 (Cyp), 110.6 (Carom), 111.1 (Cyrom), 114.7 (Csy), 121.9 (Cyrom), 123.4 (Carom),
126.2 (Carom), 127.7 (Carom), 130.7 (Co), 133.7 (Carom), 148.9 (Cyp), 151.4 (Cyy), 152.1 (Cg,),
159.4 (C,), 165.3 (C4). ES-HRMS [M+H]" caled. (C19H17N,03)*: 321.1194, found: 321.1253.
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4e: 2-(4-(tert-butyl)phenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine

4 )

White solid; yield: 31%; mp: 120-122°C; IR (ATR, cm™) v: 2129.98 (C=C), 32015.20 (=C-H);
R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR(300 MHz, CDCl;): & (ppm) = 1.42 (s, 9H, Hy),
2.59 (t, 1H, Hy7, J=2.4 Hz), 5.36 (d, 2H, H;s, /= 2.4 Hz), 7.52 (d,1H, H¢, J = 8.1Hz), 7.57 (d,
2H, Hy,.15, J = 8.5Hz), 7.82-7.87 (m, 1H, H»), 8.02 (d, 1H, Hs, /= 8.4 Hz), 8.21 (d, 1H, Hg, J =
9.0 Hz), 8.53 (d, 2H, Hjg.14, J = 8.6 Hz). 13C NMR (75 MHz, CDCl5): 3 (ppm) = 31.6 (C)9),
34.8 (Cig), 54.2 (Cys), 75.0 (Cy7), 78.3 (Cip), 110.6 (Cyrom), 111.1 (Cyrom), 114.9 (Cs,), 123.4
(Carom)> 125.5 (2Curom)> 126.4 (Carom), 127.9 (Carom), 128.3 (2Carom)s> 133.7 (Carom), 135.2 (Cy),
152.4 (Cyy), 152.1 (Cg,), 153.8 (Cyp), 159.8 (Cy), 165.4 (C4). ES-HRMS [M+H]" caled.
(C31H21N,0)*™: 317.1609, found: 317.1664.

4f: 2-(4-chlorophenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 73%; mp: 198-200 °C; IR (ATR, cm!) v: 2124.10 (C=C), 3208.15 (=C-H);
Rt (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl;): & (ppm) = 2.59 (t, 1H, Hy7,
J=2.4Hz), 535 (d, 2H, Hys, J = 2.4 Hz), 7.49 (d, 2H, Hy.14, J = 8.7Hz), 7.54-7.60 (m, 1H,
Hg),7.84-7.90 (m, 1H, H»), 8.01 (d, 1H, Hs, /= 8.4 Hz), 8.22 (d, 1H, Hg, /= 7.4 Hz), 8.56 (d,
2H, H; .13, J = 6.8 Hz). 3C NMR (75 MHz, CDCl): & (ppm) = 54.3 (C;s5), 75.2 (Cy7), 78.1
(Cyp), 114.9 (Csp), 123.5 (Carom)s 126.8 (Carom), 127.9 (Carom), 128.6 (2Carom), 129.8 (2Carom),
133.9 (Carom), 136.3 (Cy), 136.8 (Cy2), 151.9 (Cgy), 159.6 (Cy), 165.6 (C4). ES-HRMS [M+H]*
calcd. (C7H,CIN,0O)*: 295.0644, found: 295.0684.



4g: 2-(4-fluorophenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 65%; mp: 168-170°C; IR (ATR, cm™) v: 2127.348 (C=C), 3196.48 (=C-H);
R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl3): 8 (ppm) = 2.59 (t,1H, Hy7, J
=2.4 Hz), 5.35 (d, 2H, H;5, J=2.4 Hz), 7.21 (t, 2H, Hyyom, J = 8.7 Hz), 7.56 (t, 1H, He, J= 7.6
Hz), 7.86 (t, 1H, H;, J=8.2 Hz), 8.00 (d, 1H, Hs, /= 8.4 Hz), 8.22 (d, 1H, Hg, J= 8.2Hz), 8.59-
8.64 (m, 2H, Hyom). 1*C NMR (75 MHz, CDCl3): 8 (ppm) = 54.2 (C;s), 75.1 (Cy7), 78.1 (Cy),
114.8 (Csy), 115.4 (d, J=21.6 Hz, C;; + Cy3), 123.5 (Carom), 126.6 (Carom), 127.9 (Cyrom), 130.6
(d, J=8.6 Hz, Cjp+ Cyy), 133.8 (Carom), 134.0 (d, J =3 Hz, Cy), 152.0 (Cs,), 158.7 (C,), 164.6
(d, J=249.0 Hz, Cy,), 165.6 (C4). ES-HRMS [M+H]" caled. (C17H,FN,0)": 279.0889, found:
279.0944.

4h: 2-(3-bromophenyl)-4-(prop-2-yn-1-yloxy)benzopyrimidine
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White solid; yield: 68%; mp: 152-154 °C; IR (ATR, cm!) v: 2134.15 (C=C), 3293.32 (=C-H);
Rt (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300 MHz, CDCl;): 8 (ppm) = 2.61 (t, 1H, Hy,
J=2.4Hz), 5.36 (d, 2H, H;s, J = 2.4 Hz), 7.41 (t, 1H, Hyom, J = 7.9 Hz), 7.56-7.66 (m, 2H,
Harom), 7.87-7.91 (m, 1H, Hyom), 8.02 (d, 1H, Hs, J = 8.3 Hz), 8.23 (d, 1H, Hg, J = 9.0 Hz),
8.53-8.56 (m, 1H, Hyrom), 8.75 (t, 1H, Hyom, /= 1.7 Hz). 3C NMR (75 MHz, CDCls): 8 (ppm)
=54.4 (Ci5), 75.2 (Cy7), 78.0 (Cyg), 115.1 (Csy), 122.7 (C11), 123.5 (Carom), 127.0 (Carom), 127.1
(Carom)> 128.0 (Carom), 129.9 (Carom), 131.4 (Curom), 133.4 (Carom)> 133.9 (Carom), 139.9 (Cy),
151.9 (Cg,), 158.2 (Cy), 165.6 (C4). ES-HRMS [M+H]" caled. (Cy7H;BrN,O)*: 339.0097,
found: 339.0147.

IV.  General procedure for the synthesis of the cyclo-adducts Sa-h and 6a-h



To a stirred solution of dipolarophiles 3 or 4 (0.045 mmol) and trifluroroacetic acid (0.2 equiv.)
in dry THF (3 mL), N-benzyl-N-methoxymethyl-(trimethylsilyl)methylamine (3 mmol) was
added dropwise at room temperature for 3 h. The resulting mixture was concentrated under
reduced pressure. The residue was purified by silica gel flash column chromatography to give
the pure cycloadducts S and 6.

Sa: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methyl)-2-phénylbenzopyrimidin-4(3H)-one

O
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White solid; yield: 73%; mp: 99-101 °C; IR (ATR, cm™!) v: 1666.88 (C=0); R; (cyclohexane/
EtOAc: 7/3) = 0.5. 'TH NMR (300 MHz, CDCls): 6 (ppm) = 3.24-3.28 (m, 2H, Hs'), 3.34-3.38
(m, 2H, Hy), 3.67 (s, 2H, Hg), 4.59 (s, 2H, Hs), 5.17-5.20 (m, 1H, Hs’), 7.13-7.24 (m, 5H,
Harom), 7.38-7.48 (m, 6H, Hyom), 7.67-7.75 (m, 2H, Hyom), 8.26 (d, 1H, Hs, J = 8.3 Hz). 13C
NMR (75 MHz, CDCls): d (ppm) = 44.4 (Cys), 59.6-60.3 (Cs+Cy), 60.4 (Ce), 120.6 (Cs,),
124.1 (Carom), 126.9 (Carom), 127.0 (Carom), 127.1 (Carom)> 127.5 (Carom)>127.9 (2Cyrom), 128.3
(2Carom)> 128.5 (2Cyrom)> 128.6 (2Carom), 130.0 (Cyrom), 134.5 (C5:), 135.1 (Cy), 136.6 (C7°), 139.2
(Cy), 147.2 (Cgy), 156.1 (C,), 162.0 (C4). ES-HRMS [M+H]" calced. (Cy6H24N3O)": 394.1875,
found: 394.1933.

5b: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methyl)-2-(p-tolyl) benzopyrimidin-4(3H)-one

16

14 12
13 CHj

White solid; yield: 95%; mp: 94-96 °C; IR (ATR, cm™) v: 1671.31 (C=0); R¢ (cyclohexane/
EtOAc: 7/3)=0.5. 'TH NMR (300 MHz, CDCl5): & (ppm) =2.35 (s, 3H, Hy¢), 3.25-3.29 (m, 2H,
Hs-), 3.35-3.39 (m, 2H, H,-), 3.67 (s, 2H, Hg'), 4.58 (s, 2H, H;s), 5.20-5.21 (m, 1H, Hs-), 7.13-
7.23 (m, 7H, Hyrom), 7.34 (d, 2H, Hyrom, J = 8.0 Hz), 7.40-7.47 (m, 1H, Hyom), 7.63-7.71 (m,
2H, Hyom), 8.24 (d, 1H, Hs, J = 8.2 Hz). 13C NMR (75 MHz, CDC]l;): 6 (ppm) = 21.4 (Cyy),
44.5 (Cys), 59.7-60.3 (Cs+Cy), 60.4 (Ce), 120.6 (Csa), 123.9 (Carom), 126.9 (Carom), 127.0
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(Carom)s 127.5 (Carom)s 127.9 (2Carom)»128.3 (2Carom), 128.5 (2Carom)s 129.2 (2Carom), 132.3 (Co),
134.4 (Cy), 136.7 (C12), 139.1 (C5), 140.1 (Ca'), 147.3 (Csa), 156.3 (C»), 162.0 (C,). ES-HRMS
[M+H]* caled. (Co7HagN30)*: 408.2031, found: 408.2092.

5c: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl) méthyl)-2-(4-methoxyphenyl)benzopyrimidin-
4(3H)-one

Ssalls Jig
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Yellow oil; yield: 52%; IR (ATR, cm™!) v: 1671.62 (C=0); R¢ (cyclohexane/ EtOAc: 7/3) =0.5.
'H NMR (300 MHz, CDCl;): & (ppm) = 3.37-3.46 (m, 2H, Hs:), 3.47-3.50 (m, 2H, H,'), 3.78
(s, 2H, Hg'), 3.89 (s, 3H, OCH3), 4.69 (s, 2H, H;s), 5.30-5.33 (m, 1H, Hy'), 6.99 (d, 2H, Harom,
J=28.8 Hz), 7.25-7.37 (m, 5H, Hyiom), 7.50-7.55 (m, 3H, Hyiom), 7.47-7.81 (m, 2H, Hyiom), 8.33
(d, 1H, Hs, J= 8.3 Hz). 3C NMR (75 MHz, CDCl5): 8 (ppm) = 44.6 (C;5), 55.4 (OCH3), 59.7-
60.3 (C5+Cy:), 60.4 (Ce), 114.0 (2Cphrom), 120.5 (Cs,), 123.8 (Carom)> 126.9 (Carom), 126.9 (Carom),
127.0 (Carom)s 127.5 (Carom),127.6(Co),128.3 (2Cyrom), 128.6 (2Carom), 129.6 (2C,om), 134.4
(Cs), 136.8 (Cy), 139.1 (Cy), 147.3 (Csgpn), 156.0 (Cy), 160.8(Cyy), 162.1 (Cs). ES-HRMS
[M-+H]* calcd. (Cy7H6N30,)*: 424.1980, found: 424.2041.

5d: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methyl)-2-(3,4-dimethoxyphenyl) benzopyrimidin-
4(3H)-one

~Z
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White solid; yield: 60%; mp: 140-142 °C; IR (ATR, cm™) v: 1671.83 (C=0); R¢ (cyclohexane/
EtOAc: 7/3) = 0.5. 'TH NMR (300 MHz, CDCl5): 6 (ppm) = 3.37-3.40 (m, 2H, Hs'), 3.46-3.49
(m, 2H, H»-), 3.77 (s, 2H, Hg¢), 3.91 (s, 3H, OCHj3), 3.95 (s, 3H, OCH3), 4.65 (s, 2H, Hs), 5.36-
5.38 (m, 1H, Hj3-), 6.96 (d, 1H, Hyom, J = 8.5 Hz), 7.11-7.17 (m, 2H, Hyom), 7.20-7.31 (m, 5H,
Harom), 7.48-7.54 (m, 1H, Hyrom), 7.74-7.82 (m, 2H, Hyom), 8.32 (d, 1H, Hs, J = 6.1 Hz). 13C
NMR (75 MHz, CDCls): 6 (ppm) =45.0 (C;5), 55.9 (OCHs;), 56.0 (OCH3), 59.7-60.2 (Cs+Cy),
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60.4 (Cs), 110.9 (Carom)s 111.0 (Carom), 120.5 (Csy), 120.9 (Carom), 123.7 (Cavom)s 126.9 (Carom),
127.0 (Carom)s 127.0 (Carom)s 127.5 (Carom),127.6 (Co), 128.3 (2Carom), 128.5 (2Caom), 134.4
(Cy), 137.2 (C), 139.2 (Cy), 147.2 (Cs,), 148.8 (C11), 150.4 (C12), 156.0 (C2), 162.1 (Ca). ES-
HRMS [M+H]" caled. (CasHagN3O5)*: 454.2086, found: 454.2146.

Se: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl) methyl)-2-(4-(tert-butyl)phenyl)quinazolin-
4(3H)-one

White solid; yield: 73%; mp:179-181 °C; IR (ATR, cm™') v: 1666.02 (C=0); R; (cyclohexane/
EtOAc: 7/3)=0.5. '"H NMR (300 MHz, CDCl5): & (ppm) = 1.18 (s, 9H, Hy7), 3.15-3.25 (m, 2H,
Hs), 3.26-3.28 (m, 2H, H,-), 3.57 (s, 2H, Hg'), 4.49 (s, 2H, H;s), 5.09-5.11 (m, 1H, Hs-), 7.02-
7.12 (m, 5SH, Hyrom), 7.26-7.35 (m, SH, Hyom), 7.55-7.61 (m, 2H, Harom), 8.13 (d, 1H, Hs, J=7.7
Hz). 3C NMR (75 MHz, CDCl3): 8 (ppm) = 31.2 (Cy7), 34.9 (Cis), 44.5 (Cys5), 59.7-60.3
(C5+Cy), 60.5 (Cs), 120.6 (Csy,), 123.8 (Carom)s 125.6 (2Carom), 126.9 (Carom)> 127.0 (Carom)s
127.0 (Carom)s 127.5 (Carom)> 127.7 (2Carom), 128.3 (2Carom), 128.6 (2Cuom), 132.2 (Cy), 134.4
(Cs), 136.8 (Cy), 139.2 (Cy), 147.3 (Cga), 153.3 (Cyp), 156.3 (Cy), 162.0 (C4). ES-HRMS
[M+H]" calcd. (C50H3,N;50)": 450.2501, found:450.2552.

5f: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl) methyl)-2-(4-chlorophenyl) benzopyrimidin-
4(3H)-one

O
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White solid; yield: 62%; mp: 127-129 °C; IR (ATR, cm™) v: 1667.94 (C=0); R¢ (cyclohexane/
EtOAc: 7/3) = 0.5. 'H NMR (300 MHz, CDCl5): 6 (ppm) = 3.51-3.54 (m, 2H, Hs), 3.55-3.63
(m, 2H, Hy"), 3.68 (s, 2H, Hg), 5.20 (s, 2H, H;s), 5.87-5.89 (m, 1H, H3:), 7.19-7.31 (m, 5H,
Harom), 7.38 (d, 2H, J= 7.4 Hz, Hyrom), 7.42-7.47 (m, 1H, Hyrom), 7.72-7.78 (m, 1H, Hyrom), 7.89
(d, 1H, J= 8.2 Hz, Harom), 8.08 (d, 1H, J = 8.2 Hz, Hyom), 8.42 (d, 2H, J = 7.4 Hz, Hyrom). 1°C
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NMR (75 MHz, CDCl;): 6 (ppm) = 59.8 (Cy5), 60.2 (Cs), 60.4 (C¢), 63.7 (Cy), 115.2 (Cs,),
123.5 (Carom), 125.8 (Carom), 126.6 (Carom), 127.1 (Carom)s 127.9 (Carom),128.4 (2Carom), 128.6
(2Carom)s 128.7 (2Carom), 129.7 (2Corom), 133.7 (Cy), 136.5 (Cs:), 136.6 (Cy2), 136.7 (C7:), 139.1
(Cy), 151.8 (Cg,), 158.8 (Cy), 166.3 (C4). ES-HRMS [M+H]" caled. (CpcH,3CIN;O)*: 428.1496,
found: 428.1546.

5g: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)méthyl)-2-(4-fluorophényl) benzopyrimidin-
4(3H)-one

O
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White solid; yield: 93%; mp: 124-126 °C; IR (ATR, cm™) v: 1665,83 (C=0); R¢ (cyclohexane/
EtOAc: 7/3) = 0.5. 'TH NMR (300 MHz, CDCls): 6 (ppm) = 3.35-3.38 (m, 2H, Hs'), 3.45-3.48
(m, 2H, Hy), 3.37 (s, 2H, He'), 4.65 (s, 2H, H;s), 5.28-5.31 (m, 1H, Hs), 7.17-7.33 (m, 7H,
Harom), 7 52-7.59 (m, 3H, Hyom), 7.74-7.83 (m, 2H, Hyom), 8.35 (d, 1H, Hs, J = 8.3 Hz). 13C
NMR (75 MHz, CDCl;): 6 (ppm) = 44.5 (Cys), 59.7 (Cs: or Cy:), 60.3 (Cs: or Cy'), 60.4 (C),
115.8 (d, J=22.0 Hz, C;; + Cy3), 120.6 (Cs,), 124.1 (Carom)> 127.0 (Carom), 127.1 (Carom), 127.3
(Carom)s 127.5 (Carom), 128.4 (2Cpurom), 128.6 (2Carom), 130.2 (d, J= 8.5 Hz, Cjy+ Cy4), 131.2 (d,
J=3.6 Hz, Cy), 134.6 (C3°), 136.7 (C4), 139.1 (C7), 147.1 (Cs,), 155.2 (Cy), 161.9 (Cy), 163.5
(d, J=250.0 Hz, Cy3). ES-HRMS [M+H]" caled. (Cy¢Hp; FN30)*: 412.1780, found :412.1833.

5h: 3-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methyl)-2-(3-bromophenyl) benzopyrimidin-
4(3H)-one

White solid; yield: 80%; mp: 107-109 °C; IR (ATR, cm™) v: 1667.90 (C=0); R¢ (cyclohexane/
EtOAc: 7/3) = 0.5. 'TH NMR (300 MHz, CDCls): 6 (ppm) = 3.36-3.39 (m, 2H, Hs'), 3.47-3.49
(m, 2H, H,-), 3.78 (s, 2H, Hg'), 4.64 (s, 2H, H;s), 5.30-5.31 (m, 1H, H3-), 7.24-7.36 (m, 6H,
Harom), 7.39-7.41 (m, 1H, Haom), 7.49-7.58 (m, 2H, Hyom), 7.66-7.84 (m, 4H, H,om), 8.36 (d,
1H, Hs, J = 8.3 Hz). 3C NMR (75 MHz, CDCl;): 8 (ppm) = 44.5 (C;s), 59.6 (Cs-)-60.3 (Cy),
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60.4 (Cg), 120.7 (Csy), 122.6 (C11), 124.5 (Carom)s 126.5 (Carom), 127.0 (2Carom), 127.4 (Carom)s
127.6 (Carom), 128.3 (2Carom), 128.5 (2Carom)s 130.2 (Carom)s 131.2 (Carom)s 133.1 (Carom), 134.7
(Cy), 136.6 (Cy), 136.8 (Cy), 139.1 (Cy), 147.0 (Csa), 154.5 (C), 161.8 (C,). ES-HRMS
[M+H]* caled. (CasHasBrN;0)*: 472.0971, found: 472.1021.

6a: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-phenylbenzopyrimidine

140

14 12

White solid; yield: 85%; mp: 97-99 °C; R; (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300
MHz, CDCl5): 6 (ppm) = 3.53-3.56 (m, 2H, Hs-), 3.62-3.79 (m, 2H, H,"), 3.79 (s, 2H, Hg'), 5.23
(s, 2H, Hys), 5.87-5.89 (m, 1H, Hs:), 7.16-7.32 (m, 4H, Hyom), 7.43-7.47 (m, 4H, Hyom), 7.72-
7.78 (M, 1H, Hg), 7.92 (d, 1H, H;, J= 8.3 Hz), 8.09 (d, 1H, Hs, J= 7.8 Hz), 8.48-8.51 (m, 2H,
Harom)->*C NMR (75 MHz, CDCly): 6 (ppm) = 59.8 (Cs:), 60.2 (C»-), 60,4 (C¢), 63.6 (Cy5), 115.2
(Csa), 123.5 (Carom), 125.6 (Carom), 126.5 (Carom), 127.1 (Carom), 128.0 (Carom), 128.4 (2Carom),
128.5 (4Carom), 128.7 (2Curom)> 130.5 (Carom), 133.6 (C52), 136.8 (C7:), 138.0 (Cy), 139.0 (Cy»),
151.9 (Cgy), 159.9 (C), 166.3 (C4). ES-HRMS [M+H]* caled. (Cy6H,4N30)™: 394.1875, found:
394.1926.

6b: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(p-tolyl) benzopyrimidine

11" 10'
12' 9
7 8
6
N—¢
3
5"\ S
7t
15
(@)
5 5a |4
6 \N3
2 10
7 . N/ 9 1
8 %2y 16
14 12
13 CHs3




White solid; yield: 87%; mp: 104-106 °C; R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300
MHz, CDCl;): & (ppm) =2.37 (s, 3H, Hys), 3.53-3.54 (m, 2H, Hs>), 3.61-3.64 (m, 2H, H,'), 3.79
(s, 2H, H¢), 5.23 (s, 2H, H;s), 5.88-5.89 (m, 1H), 7.19-7.32 (m, 7H, Haom), 7.43 (t, 1H, Hg, J =
7.4 Hz), 7.74 (t, 1H, H;, J= 7.2 Hz), 7.90 (d, 1H, Hs, J = 8.4 Hz), 8.08 (d, 1H, Hg, /= 8.1 Hz),
8.38 (d, 2H, Hyom, J = 8.1 Hz). 13C NMR (75 MHz, CDCl;): & (ppm) = 21.5 (Cy¢), 59.8 (Cs),
60.2 (Cy), 60.4 (C¢), 63.6 (Cys), 115.1 (Cs,), 123.4 (Cyrom), 125.6 (Carom), 126.2 (Carom), 127.1
(Carom), 127.8 (Carom), 128.4 (4Carom), 128.7 (2Curom), 129.2 (2Carom), 133.5 (C3), 135.5 (Cy),
136.8 (Cy2), 139.2 (Cy), 140.7(Cy), 152.0 (Cg,), 160.0 (C,), 166.2 (C4). ES-HRMS [M+H]*
calcd. (Cy7H6N50)*: 408.2031, found: 408.2092.

6¢c: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(p-tolyl)benzopyrimidine

110

N 11
1

14
~712°0CH,

Yellow oil; yield: 63%; Ry (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300 MHz, CDCls): &
(ppm) = 3.47-3.50 (m, 2H, Hs:), 3.57-3.60 (m, 2H, H,"), 3.74 (s, 2H, Hg¢), 3.78 (s, 3H, OCH3),
5.16 (s, 2H, H;s), 5.82-5.84 (m, 1H, H3), 6.89 (d, 2H, Hyom, J = 7.4 Hz), 7.12-7.28 (m, SH,
Harom), 7.33-7.35 (m, 1H, Hg,), 7.65-7.70 (m, 1H, H;), 7.83 (d, 1H, Hs, J = 8.4 Hz), 8.00-8.03
(m, 1H, Hg), 8.38-8.43 (m, 2H, Hom). *°C NMR (75 MHz, CDCls): 8 (ppm) = 55.4 (OCH3),
59.8- (Cs:), 60.2 (Cy:), 60.4 (Cq), 63.5 (Cys), 113.7 (2Cyom), 114.9 (Cs,), 123.5 (Carom), 125,6
(Carom), 126.0 (Curom), 127.1 (Curom), 127.7 (Carom), 128.4 (2Cuom), 128.7 (2C,rom), 130.1
(2Carom), 130.7 (Cy), 133.5 (Cs»), 136.9 (C,), 139.1 (Cy), 152.1 (Cg,), 159.7 (Cy), 161.7 (Cyy),
166.1 (C4). ES-HRMS [M+H]* caled. (Cy7H26N30,)*: 424.1980, found: 424.2041.



6d: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2(3,4dimethoxyphenyl)benzopyrimidine

11_ 10

White solid; yield: 65%; mp: 102-104 °C; R (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300
MHz, CDCl5): & (ppm) = 3.54-3.57 (m, 2H, Hs:), 3.62-3.65 (m, 2H, H;:), 3.79 (s, 2H, Hg'), 3.90
(s,3H, OCH3), 3.97 (s, 3H, OCH3), 5.21 (s, 2H, Hys), 5.87-5.88 (m, 1H, Hs:), 6.89 (d, 1H, Hyrom,
J=8.4 Hz), 7.20-7.32 (m, 5H, Harom), 7.38-7.43 (m, 1H, He), 7.70-7.75 (m, 1H, H;), 7.88 (d,
1H, Hs, J = 8.3 Hz), 8.05-8.12 (m, 3H, H,om). *C NMR (75 MHz, CDCly): & (ppm) = 55.9
(OCHs), 56.0 (OCH3), 59.8- (Cs), 60.2 (Cy), 60.3 (C¢), 63.4 (Cy5), 110.6 (Cyrom), 111.0 (Carom),
114.9 (Csy), 121.9 (Carom), 123.4 (Carom), 125.6 (Carom), 126.1 (Carom), 127.2 (Carom), 127.7
(Carom), 128.4 (2Curom), 128.7 (2Carom), 130.9 (Cy), 133.5 (C3:), 136.8 (C7), 138.8 (Cy), 148.9
(C12), 151.3 (Cqy), 152.0 (Cgy), 159.6 (Cy), 166.1 (C4). ES-HRMS [M+H]* caled. (CsH,5N50)*:

454.2086, found: 454.2139.

6e: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(4-(tert-butyl)phenyl) benzopyrimidine

11

Yellow oil; yield: 59%; R; (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300 MHz, CDCls): &
(ppm) = 1.32 (s, 9H, H7), 3.55 (s, 2H, Hs'), 3.64 (d, 2H, H,:, J= 6.1 Hz), 3.80 (s, 2H, H¢'), 5.23
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(s, 2H, Hys), 5.88 (t, 1H, Hs:, J= 6.1 Hz), 7.21-7.33 (m, 5H, Harom), 7.41-7.47 (m, 3H, Hurom),
7.72-7.77 (m, 1H, Hy), 7.91 (d, 1H, Hs, J = 8.4 Hz), 8.07-8.10 (m, 1H, Hg), 8.38-8.42 (m, 2H,
Harom). BC NMR (75 MHz, CDCl5): 8 (ppm) = 31.2 (Cy7), 34.8 (C14), 59.8-60.2 (Cs5+Cy), 60.3
(Ce), 63.5 (Cy5), 115.1 (Csy), 123.4 (Cyrom), 125.4 (2Carom), 125.6 (Carom), 126.2 (Carom), 127.1
(Carom)> 127.9 (Carom), 128.2 (2Curom), 128.4 (2Cuom), 128.7 2Caom), 133.5 (Cs:), 135.4 (Cy),
136.9 (C7), 138.8 (Cy4), 152.1 (Cg,), 153.8 (Cy), 160.0 (Cy), 166.2 (C4). ES-HRMS [M+H]*
calcd. (C50H3,N30)™: 450.2501, found: 450.2552.

6f: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(4-chlorophenyl)benzopyrimidine

6

, N/291o11
38a1
14 12>Cl

13

White solid; yield: 65%; mp: 123-125 °C; R¢ (cyclohexane/ EtOAc: 9/1) = 0.5. 'TH NMR (300
MHz, CDCls): 6 (ppm) = 3.52-3.55 (m, 2H, Hs), 3.60-3.63 (m, 2H, H,-), 3.78 (s, 2H, Hg:), 5.20
(s, 2H, Hys), 5.87-5.88 (m, 1H, Hs:), 7.19-7.31 (m, SH, Haom), 7.37-7.47 (m, 3H, Hyom), 7.72-
7.78 (m, 1H, Hy), 7.89 (d, 1H, Hs, J= 8.4 Hz), 8.08 (d, 1H, Hg, J= 8.1 Hz), 8.41-8.45 (m, 2H,
Harom)- *C NMR (75 MHz, CDCly): 8 (ppm) = 59.8 (Cs:), 60.2 (Cy'), 60.4 (C¢), 63.7 (Cis),
115.2 (Csy), 123.5 (Carom)s 125.8 (Carom)s 126.7 (Carom)s 127.1 (Carom)s 127.9 (Carom), 128.4
(2Carom)> 128.6 (2Carom), 128.7 (2Curom), 129.7 (2Cuom), 133.7 (C5), 136.5 (Cy), 136.6 (Cyy),
136.7 (C7), 139.1 (C4), 151.8 (Cgy), 158.8 (Cy), 166.3 (C4). ES-HRMS [M+H]" calcd.
(Cy6H23CIN3O)*: 428.1484, found: 428.1534.

6g: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(4-fluorophenyl) benzopyrimidine
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White solid; yield: 81%; mp: 96-98 °C; R (cyclohexane/ EtOAc: 9/1) = 0.5. 'H NMR (300
MHz, CDCls): 8 (ppm) = 3.53-3.55 (m, 2H, Hs), 3.60-3.63 (m, 2H, H»-), 3.79 (s, 2H, H¢), 5.21
(s, 2H, Hys), 5.87-5.88 (m, 1H, Hj-), 7.09 (t, 2H, Hyrom, J = 8.7 Hz), 7.18-7.31 (m, 5SH, Harom),
7.41-7.44 (m, 1H, Hg), 7.72-7.77 (m, 1H, H;), 7.88 (d, 1H, Hs, J = 8.3 Hz), 8.07-8.10 (m, 1H,
Hg), 8.46-8.51 (m, 2H, Hyom). *C NMR (75 MHz, CDCl3): 6 (ppm) = 59.8(Cs: or Cy'), 60.2
(Cs or Cy), 60.4 (C¢), 63.7 (Cy5), 115.0 (Cyrom), 115.3 (d,J=21.6 Hz, C;1+ Cy3), 123.5 (Cyrom),
125.8 (Carom)> 126.5 (Cyrom)s 127.1 (Carom)> 127.8 (Carom), 128.4 (2Crom), 128.7 (2Carom), 130.5
(d, J=8.6 Hz, Cyyp+ Ci4), 133.7 (Cyrom), 134.2 (d, /=3 Hz, Cy), 136.8 (C4), 139.0 (Cyrom), 151.9
(Csa), 1589 (Cy), 164.6 (d, J = 250.2 Hz, Cyy), 166.3 (C4). ES-HRMS [M+H]" calcd.
(Ca6H23FN30)*: 412.1780, found: 412.1833.

6h: 4-((1-benzyl-2,5-dihydro-1H-pyrrol-3-yl)methoxy)-2-(3-bromophenyl)benzopyrimidine

11 10’
12' 9

White solid; yield: 70%; mp: 99-101 °C; R (cyclohexane/ EtOAc: 9/1) = 0.5. '"H NMR (300
MHz, CDCl5): & (ppm) = 3.54-3.56 (m, 2H, Hs:), 3.61-3.64 (m, 2H, H,:), 3.80 (s, 2H, Hg'), 5.22
(s, 2H, H;s), 5.88-5.89 (m, 1H, H3:), 7.21-7.33 (m, 6H, H,yom), 7.44-7.50 (m, 1H, Hg), 7.53-7.56
(m, 1H, Hy), 7.74-7.80 (m, 1H, Harom), 7.92 (d, 1H, Hs, J= 8.3 Hz), 8.09-8.12 (m, 1H, Hyg), 8.41-
8.45 (m, 1H, Hyom), 8.64 (t, 1H, Hyo, J = 1.7 Hz). 3C NMR (75 MHz, CDCls): 8 (ppm) = 59.8
(Cs), 60.1 (Cy), 60.4 (Cg), 63.8 (Cys), 115.3 (Cs,), 122.7 (Cyy), 123.5 (Carom), 125.8 (Carom)s
126.8 (Carom), 126.9 (Carom),127.1 (Carom), 128.0 (Carom), 128.4 (2Carom),> 128.7 (2Carom), 129.9
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(Carom)s 1314 (Carom), 133.3 (Carom), 133.7 (C), 136.7 (Co), 139.1 (C5), 140.1 (Ca), 151.8 (Csa),
158.4 (C,), 166.4 (C,). ES-HRMS [M+H]* caled. (CasHasBrN;0)*: 472.0971, found: 472.1021.

V. Copies of NMR spectra
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'H NMR spectrum of compound 6b




o
€2°921 — —= b M M- e 2
O
o~
- R
—_— _ AHW 5 L] TQN © .
+S'T¢C 80°/2T — — o o -
IW ” = = b
o~ — o
ils ® z 9
L, P b r~ -
88°/ZT 7 w & N
15821~ n E Lo sog [ ] o
077821~ B E . p
£8'8TT ~ (2 s E P
L2 T4 S — = = =TT = ;
1z :
Q- N —
J0 U3 m n
$2°09 M Ss \i’xw S o
] ge -
[421 s e a oD
65°€9 3 LeE
) “ xm = \lPL H\mm.ﬁ 0
€19a519°9 =] = FBoT [ +T0°C
£nad £ w 5 W o — > 16'T
€T // n L g L J 62| o
€10dd sy'sL” Il o1 v
o o
2 F& |~ 0
M wn . <
o @
a oF Toﬁ R
= =L = 28
m o ~ o n
- pad - oz b=
. o
. ) o Lo
25 €E€T — ‘AM a E = © ) .
- ©
£ L —= ‘oot
o
2 g [« ] S
E— g0z
— . "
©
— o S .
- - | Wmo.m N
3 £9°S
I
t 5 — N,
a . © 0T [ ™
£ s L 0°T
W ipe) =T
= =] -
F g N J‘ Feoz | »
Mm EEHE o
3 &
Lm m e %
uw v
IW\ o wn
E 5 o

TH NMR spectrum of compound 6¢

S. 49



8v ECT -

€9°G¢T -
T0'9CT -

|

125 124 123 122

126

10

20

30

cr/LTT -

127

€L°LTT -
Ep'8CT

128
1 (ppm

50

/8T~

12p

130

B0 0T~

60

€10dad £0°4L
8C'LL
€12ad 054"

LLOET -

131

L

132

133

80

90

134

100
f1 (ppm

110

120

130

140

150

160

17

180

190|

73 72 71 7.0 69 638

7.4

[e6'T

.0 0.5

1

1.5

2.0

2.5

3.0

B.5

'"H NMR spectrum of compound 6¢

7.5

i CEW))

vEG'T
=06'T

81 80 79 78 77 76

8.2

T€°€

4.0

fem
TH NMR spectrum of compound 6d

5.5

6.0

6.5

7.0

IS
oz1
7071
¥0'T
760°€

9.5 9.0 8.5 8.0 7.5

10.0

S. 50



~ O
16°T2T — — 8 213
n 3
N o
2 e
64'€2T — — z
<+ E
g ‘
£ls
i
S
o
<
96Tt ©
o
TT9CT — -
o
N 2
S
I ——
. - ‘|1L 2
bLLTT - = | ag :
St'8CT \_ "8 -
g9 SL'8TT —— [ g® e
£10dD 29°921 = 3
£Ddd +0° =
sz g B
€10aD ¢b4L
96°0€T — — LA o
o
99°0TT
ez | Y =
POTT pai4 o a
96411 3188
16'12T o =
6b°€CT - °
£9°521 LSEET — — . ==
TT9CT 9 =
12421 303
vl LT @ = -
G977 -

) - —
G/'8TT - )
96°0€T 7 3
(5°€€T” = 3
L8°9€T [ BT
£8'8€T
06°8T ~ °

; o
- ‘\0
FS
k-
E
o
8
3 o
L8

13C NMR spectrum of compound 6d

n
o
Lo -
5 d 3
~ —~
TET %ch.ux” 5 F00'6 "
N = -
~
TN.m n /
1 2 = e
© J
r~
~N n
I FN Fa
ﬁnv.r Py 3
o 2°
TR "
5 3
SS°€ - 4 L 1|L V6T [
£0°8~ - oo [ - —_—
vore 018~ \ ‘M fes0 -3 ‘l\/bt 2002
08'€ - ~ = B0z o
Lo Lo
“
[~
658~ — — LS (Rt
w's T 0'c -
= ok
— Fﬁrm.r =
n
3 [ wn
—— T:.H o
o
w0
_J B
— er.m .
= S
ﬁ_mNm
U TCET
T FooT |2
= 566°0
~ 0'C
[
<
o

9.5

'TH NMR spectrum of compound 6e

S. 51



S.52

'H NMR spectrum of compound 6f
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