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General information

Melting points were obtained on a microscopical instrument and are uncorrected.
NMR spectra were recorded on a 400 MHz spectrometer and TMS as internal standard.
IR spectra were recorded on a FTIR spectrometer. HRMS data were obtained using El
ionization. All reagents and solvents used were commercially available. Column
chromatography was carried out on silica gel column (300-400 mesh) with mixed
solvents (hexane/ethyl acetate). Optical rotations were determined using a Perkin
Elmer Model 341 polarimeter at 20 °C. The enantiomeric excesses (ee) were

determined by chiral HPLC analysis on a Daicel Chiralpak AD-H column.

General procedure for the iodine-catalyzed synthesis of DHPMs 4

Mono-substituted urea 1 (2.5 mmol), aromatic aldehyde 3 (3.75 mmol) and iodine
(0.25 mmol) were dissolved in 3 mL acetonitrile under nitrogen atmosphere. After the
mixture was stirred at room temperature for 10 minutes, alkylaldehyde 2 (2.5 mmol)
was added, and the resulting mixture was stirred under reflux for 12 hours. Then the
reaction mixture was diluted with ethyl acetate, and washed with a solution of sodium
thiosulfate followed by water. The organic phase was dried over anhydrous Na,SQO,,
and evaporation of the solvent followed by purification on silica gel afforded the pure

desired DHPM 4.

General procedure for the catalytic asymmetric synthesis of DHPMs 4.

Mono-substituted urea 1 (0.2 mmol), aromatic aldehyde 3 (0.3 mmol), MS 4 A (0.1
g) and 5a (0.02 mmol) were dissolved in 1 mL toluene under nitrogen atmosphere.
After the mixture was stirred at room temperature for 30 minutes, alkyl aldehyde 2
(0.2 mmol) was added, and the resulting mixture was stirred at room temperature for 2
days. Then the reaction mixture was purified by flash chromatography on silica gel to

afford the pure desired chiral DHPM 4.
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Characterization data

1-Methyl-4-(4-nitrophenyl)-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4a). Yellow solid, m.p.186-188 °C;
the chiral material was determined to be of 77% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol = 80/20, 1.0 mL/min, A = 254 nm, t (major) = 16.60 min, t (minor) = 22.42 min]. [a]p™°
=+ 5.6° (c = 0.52, CHCI,). IR(neat) v 3250, 1682, 1651, 1519, 1497, 1455, 1403, 1270, 818, 736, 732, 700
cm™; 'H NMR (400 MHz, CDCly) 8 =8.13 (d, J = 8.7 Hz, 2 H), 7.46 (d, J = 8.7 Hz, 2 H), 7.26-7.12 (m, 5 H),
6.55 (s, 1 H), 6.14 (s, 1 H), 5.60 (d, J = 2.6 Hz, 1 H), 3.20 (s, 3 H) ppm. **C NMR (100 MHz, CDCl;) 8=
153.24, 149.21, 147.53, 135.30, 128.78, 127.95, 127.65, 127.06, 124.86, 124.21, 112.81, 57.34, 34.79 ppm.
HRMS (EI): m/z calcd for (C1;H15N303): 309.1113; found: 309.1111.

1-Methyl-4-(3-nitrophenyl)-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4b). Yellow solid, m.p.180-182 °C;
the chiral material was determined to be of 75% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol = 80/20, 1.0 mL/min, A = 254 nm, t (major) = 14.72 min, t (minor) = 21.31 min]. [a]p™°
= +8.2° (c = 0.46, CHCl,). IR (neat) v 3239, 3084, 2928, 1681, 1599, 1497, 1456, 1404, 1349, 1270, 759,
737,693,596 cm™; ‘H NMR (400 MHz, CDCl;) 6 =8.16 (s, 1 H), 8.08 (d, J =8.2 Hz, 1 H), 7.63 (d, J = 7.7
Hz, 1H),7.45(t,J=7.9Hz,1H),7.26 (5,1 H), 7.22 (s, 1 H), 7.16 (t, J = 6.6 Hz, 3 H), 6.63 (s, 1 H), 6.28 (5,
1 H),5.60 (d, J = 2.5 Hz, 1 H), 3.23 (s, 3 H) ppm. *C NMR (100 MHz, CDCl;) 6= 153.41, 148.48, 144.36,
135.27, 132.8 , 129.84, 128.76, 128.22, 126.93, 124.63, 122.98, 122.02, 112.39, 56.96, 34.79 ppm. HRMS
(El): m/z caled for (C17H15N303): 309.1113; found: 309.1112.

4-(1-Methyl-2-oxo0-5-phenyl-1,2,3,4-tetrahydropyrimidin-4-yl)benzonitrile (4c). White solid, m.p. 113-115
°C; the chiral material was determined to be of 64% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol = 80/20, 1.0 mL/min, A = 254 nm, t (major) = 16.34 min, t (minor) = 26.66 min]. [a]p™°
= +4.8° (c = 0.41, CHCLy); IR(neat) v 3249, 2925, 2228, 1679, 1603, 1498, 1456, 1404, 1327, 1269, 1108,
765, 731, 694, 587 cm™; 'H NMR (400 MHz, CDCly) 6 7.55 (d, J = 7.2 Hz, 2 H), 7.38 (d, J = 7.9 Hz, 2 H),
7.26-7.19 (m, 2 H), 7.14 (dd, J = 17.6, 7.4 Hz, 3 H), 6.53 (s, 1 H), 6.08 (br, 1 H), 5.52 (s, 1 H), 3.17 (s, 3 H)
ppm. *C NMR (100 MHz, CDCl,) & 153.26, 147.33, 135.37, 132.72, 128.72, 127.90, 127.47, 126.96, 124.81,
118.44, 112.77, 111.83, 57.50, 34.72 ppm. HRMS (EI): m/z calcd for (CisH3sN30): 289.1215; found:
289.1225.

4-(4-Chlorophenyl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4d). White solid ,m.p: 149-151°C,
the chiral material was determined to be of 32% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol =90/10,0.8 mL/min, A = 254 nm, t (major) = 29.13min, t (minor) = 31.84 min]. IR
(neat) v 3108, 1671, 1647, 1593, 1526, 1491, 1462, 1401, 1328, 726, 700 cm™; *H NMR (400 MHz, CDCl5)
8=7.21 (M, 9 H), 6.53 (5, 1 H), 5.51 (5, 1 H), 5.44 (d, J = 2.1 Hz, 1 H), 3.19 (s, 3 H) ppm. **C NMR (100
MHz, CDCl5) 6=140.88, 135.67, 133.68, 129.02, 128.57, 128.13, 127.48, 126.70, 124.81, 124.81, 113.30,
57.32, 34.69 ppm. HRMS (EI): m/z calcd for (Cy7H35CIN,0): 298.0873; found: 298.0870.

4-(4-Bromophenyl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4e). White solid, m.p. 170-172°C;
the chiral material was determined to be of 53% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol = 80/20, 1.0 mL/min, A = 254 nm, t (major) = 13.68 min, t (minor) = 18.87 min]. [a]p>°
= +3° (c = 0.44, CHCI,). IR(neat) v 3265, 1673, 1485, 1455, 1405, 1325, 1266, 1003, 754, 730, 694 cm™; 'H
NMR (400 MHz, CDCls) 8 =7.41 (d, J = 8.3 Hz, 2 H), 7.25-7.19 (m, 2 H), 7.15 (t, J = 7.8 Hz, 5 H), 6.52 (s,
1 H), 5.56 (s, 1 H), 5.43 (d, J = 2.1 Hz, 1 H), 3.19 (s, 3 H) ppm.**C NMR (100 MHz, CDCl;) & =153.29,
141.39, 135.71, 132.00, 128.59, 128.47, 127.51, 126.75, 124.85, 121.93, 113.30, 57.46, 34.69 ppm. HRMS
(EI: m/z calcd for (C,,H;sBrN,0O): 342.0368; found: 340.0211.

4-(2-Bromophenyl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one  (4f). White solid, m.p:
173-175°C; the chiral material was determined to be of 20% ee by chiral HPLC analysis [Daicel Chiralpak
AD-H, n-hexane / i-propanol = 90/10, 0.8 mL/min, x = 254 nm, t (major) = 29.30 min, t (minor) =
31.37min]. IR (neat) v 3242, 3080, 2923, 2238, 1678, 1597, 1496, 1470, 1402, 1325, 1262, 1185, 1111,
757, 730, 695, 599 cm™; *H NMR (400 MHz, CDCl;) § =7.46 (s, 1 H), 7.39 (d, J = 7.8 Hz, 1 H), 7.23 (m, 3
H), 7.17 (M, 4 H), 6.58 (s, 1 H), 5.52 (s, 1 H), 5.43 (d, J = 2.3 Hz, 1 H), 3.23 (s, 3 H) ppm. *C NMR (100
MHz, CDCl;) 6=153.14, 144.57, 135.65, 131.17, 130.51, 129.87, 128.60, 127.78, 126.73, 125.41, 124.77,
122.99, 112.83, 57.58, 34.76 ppm. HRMS (EI): m/z calcd for (Cy;H1sBrN,0): 342.0368; found: 340.0207.

1-Methyl-5-phenyl-4-(4-(trifluoromethyl)phenyl)-3,4-dihydropyrimidin-2(1H)-one (4g). White solid, m.p.
130-132°C; IR(neat) v 3318, 1663, 1598, 1496, 1451, 1406, 1324, 1167, 1125, 1067, 1009, 855, 730, 691
cm™; "H NMR (400 MHz, CDCly) 8= 7.55 (d, J = 8.2 Hz, 2 H), 7.41 (d, J = 8.1 Hz, 2 H), 7.26-7.21 (m, 2 H),
7.17 (t, = 6.7 Hz, 3 H), 6.56 (5, 1 H), 5.67 (5, 1 H), 5.54 (d, J = 2.4 Hz, 1 H), 3.21 (s, 3 H) ppm. *C NMR
(100 MHz, CDCly) 6 =153.31, 146.15, 135.61, 130.20 (J=33 Hz), 128.70, 127.77, 126.88, 125.98 (J=229
Hz), 125.97, 125.93, 125.27, 113.14, 57.59, 34.74 ppm. HRMS (El): m/z calcd for (CygHisF3N,0):
332.1136; found: 332.1138.
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1-Methyl-4,5-diphenyl-3,4-dihydropyrimidin-2(1H)-one (4h). White solid, m.p. 179-181 °C; IR (neat) v
3319, 1681, 1651, 1599, 1495, 1454, 1403, 1326, 1269, 754, 732, 697, 595 cm™ 'H NMR (400 MHz,
CDCly) 8 = 7.33-7.14 (m, 10 H), 6.55 (s, 1 H), 5.44 (d, J = 2.2 Hz, 1 H), 5.31 (s, 1 H), 3.20 (s, 3 H) ppm. *C
NMR (100 MHz, CDCl;) & = 153.26, 142.37, 136.05, 128.93, 128.48, 128.04, 127.38, 126.70, 126.55,
124.88, 113.60, 58.22, 34.68 ppm. HRMS (EI): m/z calcd for (C,;HxN,0): 264.1263; found: 264.1264.

Methyl-5-phenyl-4-(p-tolyl)-3,4-dihydropyrimidin-2(1H)-one (4i). White solid, m.p. 158-160°C; IR (neat) v
3247, 3058, 2920, 1678, 1496, 1455, 1402, 1328, 1271, 1105, 1048, 751, 682, 593 cm™; 'H NMR (400
MHz, CDCls) 8§ =7.24-7.05 (m, 9 H), 6.53 (s, 1 H), 5.40 (d, J = 2.0 Hz, 1 H), 5.29 (s, 1 H), 3.19 (s, 3 H),
2.28 (s, 3 H) ppm. *C NMR (100 MHz, CDCl,) = 153.29, 139.50, 137.73, 136.13, 129.58, 128.45, 127.26,
126.60, 126.48, 124.84, 113.71, 57.89, 34.66, 21.04 ppm. HRMS (El): m/z calcd for (Cy7H3sN,0,):
278.1419; found: 278.1418.

4-(4-Methoxyphenyl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one 4)). White solid,m.p:
168-170°C;the chiral material was determined to be of 33% ee by chiral HPLC analysis [Daicel Chiralpak
AD-H, n-hexane / i-propanol = 90/10, 0.8 mL/min, A = 254 nm, t (major) = 43.37min, t (minor) =
48.50min]; IR (neat) v 3248, 1681, 1607, 1509, 1455, 1403, 1326, 1251, 1174, 752 cm™; '"H NMR (400
MHz, CDCls) § 7.25-7.19 (m, 4 H), 7.16 (m, 3 H), 6.81 (d, J=8.6 Hz, 2 H), 6.53 (5, 1 H), 5.39 (d, J = 2.1
Hz, 1 H), 5.27 (s, 1 H), 3.76 (s, 3 H), 3.20 (s, 3 H) ppm. *C NMR (100 MHz, CDCl3) & 159.30, 153.21,
136.13, 134.71, 128.46, 127.94, 127.19, 126.51, 124.87, 114.25, 113.81, 57.68, 55.17, 34.67 ppm.
HRMS(EI): m/z calcd for (CygH;gN,0,): 294.1368; found: 294.1369.

4-(Benzo[d][1,3]dioxol-5-yl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4k). White solid, m.p.
202-204°C; IR(neat) v 3319, 2917, 1675, 1590, 1499, 1486, 1399, 1334, 1246, 1108, 1033, 685, 593 cm™;
'H NMR (400 MHz, CDCl3) & 7.27-7.13 (m, 5 H), 6.84-6.68 (m, 3 H), 6.56 (s, 1 H), 5.92 (s, 2 H), 5.37 (d, J
= 1.9 Hz, 1 H), 5.28 (s, 1 H), 3.22 (s, 3 H) ppm. *C NMR (100 MHz, CDCl;) & 153.13, 148.21, 147.38,
136.54, 135.95, 128.50, 127.35, 126.58, 124.79, 120.19, 113.52, 108.35, 107.11, 101.08), 58.00, 34.69 (s)
ppm. HRMS (EI): m/z calcd for (C,gH16N,05): 308.1161; found: 308.1165.

1-Methyl-4-(naphthalen-1-yl)-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (41). White solid, m.p. 162-164°C;
IR (neat) v 3238, 3059, 2925, 1678, 1598, 1497, 1455, 1403, 1327, 1266, 95, 780, 731, 694 “‘cm ; 'H NMR
(400 MHz, CDCl3) 6 8.14 (d,J=8.4Hz,1H),7.91(d, J=8.1Hz,1H),7.79(d, J=82Hz, 1 H), 7.61 (t, J
= 7.6 Hz, 1 H), 7.53 (m, 2H), 7.38 (t, J = 7.7 Hz, 1 H), 7.18 — 7.07 (m, 5 H), 6.84 (5, 1 H), 6.28 (d, J = 1.7
Hz, 1 H), 5.34 (s, 1 H), 3.23 (s, 3 H) ppm.**C NMR (100 MHz, CDCly) & 153.17, 135.84, 135.79, 134.41,
130.25, 129.37, 128.83, 128.49, 128.40, 126.92, 126.48, 125.78, 125.09, 124.37, 121.77, 112.11, 53.62,
34.76 ppm. HRMS (EI): m/z calcd for (C,;H1gN,0): 314.1419; found: 314.14109.

4-(Furan-2-yl)-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4m). White solid, m.p. 161-163°C; IR
(neat) v 3241, 2921, 1678, 1599, 1497, 1455, 1403, 1326, 1250, 1108, 1000, 780, 748, 694, 593 cm™; 'H
NMR (400 MHz, CDCl3) 6 7.36 (s, 1 H), 7.30 (d, J=7.8 Hz, 1 H), 7.26 (t, J = 5.9 Hz, 3 H), 7.20 (t, J = 6.9
Hz, 1 H), 6.61 (s, 1 H), 6.27 (s, 1 H), 6.16 (d, J = 2.5 Hz, 1 H), 5.48 (s, 1 H), 5.39 (s, 1 H), 3.21 (s, 3 H) ppm
.®C NMR (100 MHz, CDCls) & 154.17, 153.66, 142.55, 135.61, 128.60, 128.09, 126.66, 124.35, 111.13,
110.38, 106.94, 51.08, 34.77 ppm. HRMS (EI): m/z calcd for (C15H1,N,0,): 254.1055; found: 254.1051.

4-Benzyl-1-methyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4n). White solid, m.p. 91-93°C; IR (neat) v
3238, 1681, 1599, 1495, 1454, 1408, 132, 1269,752,698 cm™; *H NMR (400 MHz, CDCls) & 7.40-7.33 (m,
4H),7.31 (t,J=7.3Hz,2H),7.25(, J=6.9 Hz,2 H), 7.17 (d, J = 7.3 Hz, 2 H), 6.32 (5, 1 H), 5.15 (5, 1 H),
4.66 (d, J = 8.4 Hz, 1 H), 3.00 (s, 3 H), 2.90 (m, 1 H), 2.77-2.66 (m, 1 H) ppm. **C NMR (100 MHz, CDCl,)
8 153.97, 136.63, 135.85, 129.64, 128.88, 128.44, 127.16, 126.72, 126.67, 124,50, 114.11, 55.21, 42.41,
34.37 ppm ; HRMS (EI): m/z calcd for (C.gH1gN,0): 278.1419; found: 278.1418.

5-1sopropyl-1-methyl-4-(4-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (40). Yellow liquid, IR (neat) v
3249, 2940, 1678, 1521, 1462, 1341, 1262, 1113, 858, 688 cm™; "H NMR (400 MHz, CDCl5) & 8.20 (d, J =
8.6 Hz, 2 H), 7.46 (d, J = 8.6 Hz, 2 H), 5.86 (s, 1 H), 5.56 (s, 1 H), 5.08 (d, J = 1.9 Hz, 1 H), 3.10 (s, 3 H),
1.95 (m, 1 H), 1.00 (d, J = 6.8 Hz, 3 H), 0.95 (d, J = 7.0 Hz, 3 H) ppm. *C NMR (100 MHz, CDCl5) &
153.20, 150.19, 147.67, 127.87, 124.28, 124.16, 119.07, 58.06, 34.45, 28.43, 21.98, 20.73 ppm. HRMS (EI):
m/z calcd for (Cy4H47N303): 275.1270; found: 275.1269.

5-Butyl-1-methyl-4-(4-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (4p). Yellow solid, m.p. 121-123°C; IR
(neat) v 3258, 2956, 2929, 2869, 1673, 1596, 1520, 1465, 1396, 1346, 1310, 1268, 1108, 1036, 855, 754,
697 cm™; "H NMR (400 MHz, CDCly) & 8.19 (d, J = 8.6 Hz, 2 H), 7.45 (d, J = 8.6 Hz, 2 H), 5.80 (s, 1 H),
5.37(s, 1 H),5.02 (s, 1 H),3.07 (s,3H),1.72 (d, J = 4.5 Hz, 2 H), 1.35-1.18 (m, 4 H), 0.83 (t, J= 6.9 Hz, 3
H) ppm. *C NMR (100 MHz, CDCl;) & 153.20, 149.87, 147.61, 127.81, 125.17, 124.05, 112.71, 58.95,
34.27,29.88, 29.14, 22.10, 13.74 ppm. HRMS (EI): m/z calcd for (C15H1gN303): 289.1426; found: 289.1421.

1-Methyl-4-(4-nitrophenyl)-5-pentyl-3,4-dihydropyrimidin-2(1H)-one (4q). Yellow solid, m.p. 127-129°C;
IR (neat) v 3259, 295, 2867, 1674, 1520, 1466, 1346, 1268, 1110, 854, 753, 697 cm™; "H NMR (400 MHz,
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CDCl;) 6 8.21 (d, J = 8.6 Hz, 2 H), 7.47 (d, J = 8.6 Hz, 2 H), 5.83 (5, 1 H), 5.31 (s, 1 H), 5.04 (s, 1 H), 3.09
(s, 3 H), 1.72 (t, 2 H), 1.32-1.15 (m, 6 H), 0.86 (t, J = 6.8 Hz, 3 H) ppm.*C NMR (100 MHz, CDCl5) &
153.13, 149.85, 147.67, 127.83, 125.19, 124.09, 112.76, 59.07, 34.31, 31.21, 30.18, 26.70, 22.34, 13.90
ppm. HRMS (EI): m/z calcd for (C15H,;N303): 303.1583; found: 303.1583.

1-Ethyl-4-(4-nitrophenyl)-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4r). Yellow solid, m.p. 182-184 °C;
the chiral material was determined to be of 32% ee by chiral HPLC analysis [Daicel Chiralpak AD-H,
n-hexane / i-propanol = 80/20, 0.8 mL/min, A = 254 nm, t (major) = 28.16 min, t (minor) = 37.97 min]. [a]p™°
= +14.8°; (c = 0.36,CHCIy); IR (neat) v 3299, 2932, 1678, 1598, 1520, 1497, 1453, 1347, 1271, 1236, 1121,
817, 757, 731, 699 cm™; 'H NMR (400 MHz, CDCl3) & 8.14 (d, J = 8.4 Hz, 2 H), 7.46 (d, J = 8.4 Hz, 2 H),
7.24 (d,J=7.4Hz, 2 H), 7.17 (m, 3 H), 6.58 (s, 1 H), 5.97 (5, 1 H), 5.58 (s, 1 H), 3.63 (m, 2 H), 1.27 (t, J =
7.1 Hz, 3 H) ppm. *C NMR (100 MHz, CDCly) & 152.75, 149.32, 147.49, 135.46, 128.75, 127.61, 126.99,
126.53, 124.80, 113.05, 57.12, 42.17, 14.43 ppm. HRMS (El): m/z calcd for (C1gH;7N305): 323.1270; found:
323.1270.

1-Ethyl-4-(3-nitrophenyl)-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4s). Light yellow solid, m.p. 150-152
°C; IR (neat) v 3226, 3083, 2932, 1678, 1599, 1529, 1497, 1453, 1424, 1349, 1269, 1235, 1122, 1083, 909,
803, 758, 736, 693, 593 cm™; "H NMR (400 MHz, CDCls) & 8.17 (s, 1 H), 8.09 (d, J = 8.2 Hz, 1 H), 7.63 (d,
J=7.7Hz,1H), 7.30-7.20 (m, 1 H), 7.23 (d, J = 7.2 Hz, 2 H), 7.21-7.12 (m, 3 H), 6.66 (5, 1 H), 6.11 (s, 1
H), 5.57 (d, J = 2.5 Hz, 1 H), 3.78-3.53 (m, 2 H), 1.29 (t, J = 7.1 Hz, 3 H) ppm. **C NMR (101 MHz, CDCl5)
8 152.72, 148.57, 144.47, 135.41, 132.86, 129.91, 128.76, 126.93, 126.76, 124.64, 123.02, 121.91, 112.88,
77.32, 77.00, 76.68, 57.01, 42.23, 14.45 ppm. HRMS (El): m/z calcd for (C1gH;;N305): 323.1270; found:
323.1273.

4-(1-Ethyl-2-ox0-5-phenyl-1,2,3,4-tetrahydropyrimidin-4-yl)benzonitrile (4t). White solid, m.p. 209-211 °C;
IR (neat) v 3241, 3083, 2976, 2933, 2228, 1681, 1603, 1498, 1454, 1372, 1270, 1236, 1180, 1122, 909, 851,
803, 765, 732, 695, 592, 554 cm™; 'H NMR (400 MHz, CDCly) & 7.59 (d, J = 7.8 Hz, 2 H), 7.40 (d, J = 7.9
Hz,2H),7.24(d,J=7.7 Hz, 2 H), 7.17 (m, 3 H), 6.57 (s, 1 H), 5.52 (s, 1 H), 5.46 (s, 1 H), 3.73 - 3.54 (m, 2
H), 1.27 (t, J = 6.7 Hz, 3 H) ppm. *C NMR (100 MHz, CDCly) & 152.76, 147.41, 135.49, 132.70, 128.69,
127.44,126.90, 126.46, 124.74, 118.45, 112.99, 111.75, 57.30, 42.11, 14.39 ppm. HRMS (EI): m/z calcd for
(C19H17N30): 303.1372; found: 303.1370.

4-(4-Chlorophenyl)-1-ethyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4u). White solid, m.p. 191-193 °C;
IR (neat) v 3223, 3082, 2931, 1673, 1598, 1485, 1452, 1427, 1370, 1267, 1235, 1121, 1071, 1010, 907, 801,
756, 731, 693, 593 cm™; 'H NMR (400 MHz, CDCl;) § 7.25 (m, 5 H), 7.22- 7.13 (m, 4 H), 6.56 (s, 1 H),
5.76 (s, 1 H), 5.42 (s, 1 H), 3.61 (m,, 2 H), 1.26 (t, J = 7.1 Hz, 3 H) ppm. **C NMR (100 MHz, CDCls) 5
152.84, 140.95, 135.88, 133.74, 129.07, 128.58, 128.10, 126.72, 126.05, 124.82, 113.66, 57.26, 42.09, 14.43
ppm. HRMS (EI): m/z calcd for (C1H;7,CIN,O): 312.1029; found: 312.1029.

4-(4-Bromophenyl)-1-ethyl-5-phenyl-3,4-dihydropyrimidin-2(1H)-one (4v). White solid, m.p. 189-191 °C;
IR(neat) v 3227, 2973, 1676, 1597, 1489, 1452, 1371, 1267, 1235, 1121, 1089, 1014, 907, 802, 757, 730,
694, 594 cm™; 'H NMR (400 MHz, CDCl3) & 7.40 (d, J = 8.3 Hz, 2 H), 7.25-7.20 (m, 2 H), 7.15 (m,5
H), 5.63 (s, 1 H), 5.40 (d, J = 2.3 Hz, 1 H), 3.74 -3.51 (m, 2 H), 1.26 (t, J = 7.1 Hz, 3 H) ppm. ®*C
NMR (100 MHz, CDCl3) § 152.66, 141.50, 135.90, 132.02, 128.58, 128.44, 126.70, 126.13, 124.81,
121.90, 113.50, 57.37, 42.08, 14.44 ppm. HRMS (EI): m/z calcd for (C;gH:,BrN,0): 356.0524; found:
356.0524.
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NMR spectra for compounds 4a-v
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HPLC spectra

77% ee. [Daicel Chiralpak AD-H, n-hexane / isopropanol = 80 / 20, 1.0 mL/min, A = 254 nm]

VW-D1 A, Wavelength=254 nm (QHJ\QHJ12015.D)
Norm. g
1000 ll
8
|
200 H [{\\
}
o] ‘H f'\
| |
= [\ ;K
| i 4
200 ‘
II 1;
, ) )
R R N R R
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU *sg [mAU ] B3
=== eersss=s | eam=lizaeamss l=sasnnsmss lsse=sssesss St e |
1 17.053 BV 0.8698 €.94847=4 1128.44250 52.3359
2 23.120 VB 1.1035 €.32821e=4 818.01239 47.6¢641
Totals : 1.327€7e5 1546.4545%0
VWD1 A, Wavelength=254 nm (QHJ\QHJ12018.D)
Norm. 2
ﬁ,
1
[
= 1
1
I\ g
20 | T
|\ -
- o ,_,,_*,A¥_J\_ e e et
R
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU *g [maU 1 %
s===im———== il - = == o= B |
1 16.€03 BB 0.7377 57€1.65234 112.42514 88.5720
2 22.425 MM 0.9375 743.39648 13.21661 11.4280
Totals : 6505.04883 125.6€4175
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75% ee. [Daicel Chiralpak AD-H, n-hexane / isopropanol = 80 / 20, 1.0 mL/min, A = 254 nm]

VWD1 A, Wavelength=254 nm (QHJ\QHJ12066.D)
Norm.

600
500
400

300

200

| \ \
R |
./) \‘ -_M.J! \\m_‘

T
25 min

T
5

T
15 20

Peak RetTims Type Width Lrea Height LZrea
# [min] [min] mAU *s [mAU ] ~
G S o Spmtted e e fmereeme s P e I
1 14.889 BV 0.76€69 3.26258=4 €58.93701 45.7¢644
2 21.335 vBA 1.0233 3.29348¢e4 463.92462 50.2356
Totals 6.55606e4 1122.86163
VWD1 A, Wavelength=254 nm (QHJ\QHJ12067.D)
¥
|
400+ !
A
1
300-] | \‘
{ 1
200 | \
’ \ 9 n’,,w"’?h
100 1‘ \ =
0 FOEIP SRS, -5 . R _,IZ — w\~_
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [maU 1 ~
B | =% |—=—=———= g T8 )  ita— I
1 14.717 MM 0.7747 2.47988=4 533.51208 87.5501
0.8116 3526.461¢67 72.41758 12.4499

2 21.305 MM

Totals

2.83252e4 €05.929¢6¢
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64% ee. [Daicel Chiralpak AD-H, n-hexane / isopropanol = 80 / 20, 1.0 mL/min, A = 254 nm]

VWD1 A, Wavelength=254 nm (QHJ\QHJ12025.D)

%*
I
0 | \ %
|
R A
1 ’k J'
50 | ‘\ ,l
T . N/x_/x,.lL \/\__/\—J S

Peak RetTime Type Width Area Height Area
$ [min] [min] mAU *s [mAU ] %
== R |- i —— f======== I
1 17.1%8 vv D.6142 1.16938=4 284.00729 49.962¢6
2 28.559 BB 1.0813 1.17113e4 162.17480 50.0374
Totals : 2.34051e4 446.18210
VWD1 A, Wavelength=254 nm (QHJ\QHJ12032.D)
] |
|
] 1
|
20| ’ [
pl a\ 2 ,@"’bﬁh
I ¥
i SRS | N . S /K |
Peak RetTims Typs Width Lrea Height Lrea
¥ [min] [min] mAU *g [mAU ] %
el S el s s e | prEEsm=E I
1 16.342 BB 0.5914 1809.20642 46.14186 82.0587

2 26.658 MM 0.9567 395.5639¢ -.89142° 17.9413

Totals : 2204.77038% 53.03328
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4d

32% ee by chiral HPLC analysis [Daicel Chiralpak AD-H, n-hexane / isopropanol = 90/10,0.8
mL/min, A = 254 nm, t (major) = 29.13min, t (minor) = 31.84 min].

VWDT AW E'—EEI‘g'.I‘-‘ES‘i Am (DVHPCHEMDATAIGHAQH 120440

250

200+

"
&

{fi*y 1: wwDl A, Wavelength=254 nm
i3 i (i ¥ ith ¥ i 2
# [min] mWAU *s [maz ] %
12 1.1421 4043.67993  59.01037 49.6929
2 31.687 MM 1.3107 4093.66016 52.05369 50.3071
8137.34009 111.06406
VRS A, Pavmngir = rm (CRPC AW EATRGRIGAMT e 0
Mo ]
=]
=
=
- - g
& T
) S T +-’£ em—
BS T T T T T T
X = = = 34 x ]
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53% ee. [Daicel Chiralpak AD-H, n-hexane / isopropanol = 80 / 20, 1.0 mL/min, A = 254 nm]

VWD1 A, Wavelength=254 nm (QRJ\QHJ12023 D)

800 F
| =
600 |‘ \
| |
500 [ \(
]
300 | \ , \.
[ [
200 ! \ |
1 { k/\J/
g J gal
Peak RetTime Type Width Area Height Area
# [min] [min] mAU s [mAU 1 %
. N L et S o !
1 13.85% BV 0.6734 3.84118e4 863.40009 45.6912
18.822 VBa 0.8672 3.88892e4 649.72180 50.3088
Totals 7.73011e4 1513.12188
“
40 ’\\ g“&)\é’
4 N )
I CRETI ) FE iR FIi U LETIESA
= [min] [min] mA&U *3 [mAU ] x
e | e | == s | mesesuns |
1 13.678 BB 0.6000 5445.21436 130.98067 76.2971
2 18.868 MM 1.2166 1€691.64575 23.17445 23.7029
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4f

20% ee by chiral HPLC analysis [Daicel Chiralpak AD-H, n-hexane / isopropanol = 90/10, 0.8
mL/min, A = 254 nm, t (major) = 29.30 min, t (minor) = 31.37 min].

VWO A, Wavelengin=252 nm (07 HECHEM T DAT AGHIGH] 120410
Horm. 7]
0
&0
a0
] & &
1 g & &
1 8 4 -
20 % 3
ot - -
T T T T T T T
2 28 0 32 34 %6 3 mir|
i} I He AR 5
m
fi i B i - [ L
1 = [ma ] 3
5 1 939.65710 13.314975 49.6292
2 31.382 MM 1.2570 953.69946  12.64469 50.3708
1893.35657  25.99444
VWD A Wavelngih=254 rm [DAHECHENT DATAGHIGHI 120420
Nom. ]
o
0
a0
@ﬁ? o
4 g " i
20 S 5 8
&
/\ =
o —— B
T T T T T T T
26 28 30 32 34 35 38 mi

B ET AP L

11.57461 60.0058
7.176B2 39.9942

1310.21552 18.75143
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4]
33% ee by chiral HPLC analysis [Daicel Chiralpak AD-H, n-hexane / isopropanol = 90/10, 0.8
mL/min, A = 254 nm, t (major) = 43.37 min, t (minor) = 48.50 min]

VIO A, Wavamnge eI e (Do REN AT A DAL 20000

VINDH A, ‘Aervsiangshe X nm [Do#HPC HEM DA T AT H_ADH 1 2008 0)

Haem. ]
e
o0
-
200+ -T"D‘
|ll~ 3
a2 A g 1.-
5
] L
T T T T T T T
1] = X -] & & = 5 i
t
628
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32% ee. [Daicel Chiralpak AS-H, n-hexane / isopropanol = 80/ 20, 0.8 mL/min, A = 254 nm]

VWD1 A, Wavelength=254 nm (QHJ\QHJ12078.D)
Norm %
400 { \ §
| i
7 | I
|| I
\ ||
200 ( |‘ |
n
B |
AU
} f
[ I J%s /\/\‘NAJ—_rA/ —r |
1|0 2‘0 ' ' ' 3'0 4‘0 minf
Peak RetTims Type Width Lrea Height Lrea
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1 27.884 PP 1.2738 4.08288e4 457.6€3019 48.8%43
2 37.306 PB 1.7210 4.267544 359.94171 51.1057
Totals : 8.35043=4 817.57190

VWD1 A, Wavelength=254 nm (1:\QHJ12080.D)
mAU
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S [min] [min] mAU A3 [mRU ] x

mdemsemss Im==lemmress V=mmmmmrems lse=oommmms | |
1 28.160 MM 1.5473 26€99.80127 29.08039 65.9342
2 37.972 MM 3.1005 1394.88831 7.49815 34.0658
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