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General Comments.

All reactions were performed under air atmosphere. Unless otherwise indicated, all materials were
obtained from commercial sources, and used as purchased without dehydration. Element analyses were
carried out on a Yanaco CHN Corder MT-3 automatic analyzer in the Analysis Center of Nankai
University. '"H NMR and *C NMR spectra were recorded in CDCl; or [Dg]-DMSO at Bruker 400 MHz
spectrometers. TMS served as internal standard (d = 0 ppm) for 'H MNR and DMSO were used as
internal standard (d = 42.4 ppm) for ?C NMR; the coupling constants J are given in Hz. HPLC
analyses were recorded on a chiral column (Daicel Chiralcel OD-H column, at 254 nm). Melting points
were determined on a T-4 melting point apparatus. Optical rotations were recorded on a Perkin Elemer
241 Polarimeter.

General Procedure for the Biginelli reaction:

To a suspension of the catalyst BPAT (I) (0.039 g, 0.075 mmol) in saturated brine (2 mL) was
added trifluoromethane sulfonic acid (0.011 g, 0.075 mmol). After stirring for 30 minutes, aldehyde 6
(0.75 mmol), urea 5 (0.030 g, 0.5 mmol), ethyl acetoacetate 7 (0.195 g, 1.5 mmol) and -BuNH,- TFA
(0.009 g, 0.05 mmol) were added sequentially. The reaction mixture was stirred at room temperature
for 36 hours. After completion of the reaction, the result mixture was then extracted by AcOEt and
dried with anhydrous sodium sulfate. After concentrated the residue was purified by CC (silica gel,

AcOEt/petroleum ether (b.p. 60-90°C) 3:2) to afford DHPMs as a white solid.
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-one (8a):
White solid; mp 206-207 °C; [o]p’ = 65 (¢ = 0.5, MeOH); '"H-NMR (400 MHz,

N COEt CDCls): 6 1.16 (t, *Jy = 6.8 Hz, 3H, OCH,CH3), 2.34 (s, 3H, CHs), 4.08 (q, *Jyn =
|

A

0 H 6.8 Hz, 2H, OCH,CH3), 5.40 (d, *Jyn = 2.4 Hz, 1H, CH), 5.79 (s, 1H, NH),
7.27-7.32 (m, 5H, Ph), 8.25 (s, 1H, NH); *C-NMR (75 MHz, CDCls): J 14.14, 18.67, 55.72, 60.03,
101.32, 126..60, 127.99, 128.71, 143.09, 146.33, 153.35, 165.63; ESI-MS: 259.07 ([M-HJ]); The
enantiomeric excess was determined to be >99% by HPLC with Chiralcel OD-H column (25 cm) at

254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 9.567 min (major).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(4-fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (8b):

b White solid; mp 191-192 °C; [a]p™® = 65 (c = 0.5, MeOH); 'H-NMR (400 MHz,
CDCl3): 6 1.16 (t, *Jin = 6.8 Hz, 3H, OCH,CH;), 2.32 (s, 3H, CHs), 4.07 (q, *Jun =
CO,Et
'j\ | 6.8 Hz, 2H, OCH-CH3), 5.39 (d, *Jyu = 2.4 Hz, 1H, CH), 6.29 (s, 1H, NH),
0] N
H

6.99-7.29 (m, 4H, Ph), 8.69 (s, 1H, NH); *C-NMR (75 MHz, CDCl3): § 14.16,
18.57, 54.92, 60.11, 101.22, 115.52, 128.30, 139.65, 146.44, 153.74, 161.07, 163.52, 165.55; ESI-MS:
277.07 ([M-HJ); The enantiomeric excess was determined to be 88% by HPLC with Chiralcel OD-H
column (25 c¢m) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 8.284 min

(major), tr = 12.923 min (minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(4-chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (8c):
o] White solid; mp 210-212 °C; [o]p’ = 37 (¢ = 0.5, MeOH); '"H-NMR (400 MHz,
CDCl3): 6 1.17 (t, *Jyn = 6.8 Hz, 3H, OCH,CH3), 2.31 (s, 3H, CH3), 4.09 (q, *Jun =

AN COE ¢ 8 Hz, 2H, OCH,CHS), 5.36 (s, 1H, CH), 6.32 (s, 1H, NH), 7.22-7.30 (m, 4H, Ph),

0] N
H 8.64 (s, 1H, NH); *C-NMR (75 MHz, CDCLy): 6 14.19, 18. 62, 54.98, 60.19, 101.10,
128.01, 128.87, 133.70, 142.24, 146.65, 153.72, 165.51; ESI-MS: 293.00 ([M-H]); The enantiomeric

excess was determined to be 55% by HPLC with Chiralcel OD-H column (25 c¢cm) at 254 nm; eluent:

hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 8.405 min (major), tr = 13.303 min (minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(4-bromophenyl)-3,4-dihydropyrimidin-2(1H)-one (8d):
Br White solid; mp 209-210 °C; [o]p™ = 38 (¢ = 0.5, MeOH); 'H-NMR (400 MHz,
CDCl3): 6 1.17 (t, *Jyn=7.2 Hz, 3H, OCH,CH3), 2.33 (s, 3H, CHs), 4.09 (q, *Jyn =

AN COEL 5 Hyz, 2H, OCH,CHs), 535 (d, Juy = 2.8 Hz, 1H, CH), 6.15 (s, 1H, NH),

oél\N

H 7.18-7.44 (m, 4H, Ph), 8.46 (s, 1H, NH); “C-NMR (75 MHz, CDClL): § 14.19,
18.69, 55.12, 60.19, 100.99, 121.88, 128.38, 131.83, 142.72, 146.58, 153.42 ,153.48 ,165.47 ; ESI-MS:
336.93 ([M-HJ); The enantiomeric excess was determined to be 44% by HPLC with Chiralcel OD-H

column (25 c¢m) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 8.681 min

(major), tr = 13.947 min (minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(4-methylphenyl)-3,4-dihydropyrimidin-2(1H)-one (8e):

CH3 White solid; mp 213-214°C; [a]p™ = 56 (¢ = 0.5, MeOH); 'H-NMR (400 MHz,
CDCL): 6 1.17 (t, *Jun = 7.2 Hz, 3H, OCH,CH3), 2.30 (s, 3H, CHs), 2.31 (s, 3H,
CO,Et 3 3
HNT CHs), 4.07 (q, *Jun = 7.2 Hz, 2H, OCH,CH3), 5.35 (d, *Jyn = 2.8 Hz, 1H, CH), 6.16
O)\N
H

(s, 1H, NH), 7.09-7.26 (m, 4H, Ph), 8.73 (s, 1H, NH); >C-NMR (75 MHz, CDCls): ¢
14.17, 18.54, 21.12, 55.23, 59.93, 101.36, 126.47, 129.31, 137.59, 140.90, 146.39, 153.90, 165.74;
ESI-MS: 273.07 ([M-H]); The enantiomeric excess was determined to be 82% by HPLC with
Chiralcel OD-H column (25 cm) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr

= 8.126 min (major), tr = 12.935 min (minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(4-methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (8f):
OCHj White solid; mp 202-205 °C; [a]p™ = 53 (¢ = 0.5, MeOH); '"H-NMR (400 MHz,
CDCl3): 6 1.17 (t, *Jyn = 7.2 Hz, 3H, OCH,CH3), 2.30 (s, 3H, CHs), 3.77 (s, 3H,

AN COEL OCH,), 4.07 (q, Jun = 7.2 Hz, 2H, OCH,CHs), 5.33 (d, *Juu = 2.4 Hz, 1H, CH),

@) N

H 6.24 (s, 1H, NH), 6.81-7.23 (m, 4H, Ph), 8.77 (s, 1H, NH); >C-NMR (75 MHz,
CDCl3): 0 14.20, 18.53, 54.96, 55.25, 59.98, 101.47, 101.47, 113.94, 127.81, 136.20, 146.26, 153.95,
159.16, 165.78; ESI-MS: 289.07 ([M-H]'); The enantiomeric excess was determined to be 89% by

HPLC with Chiralcel OD-H column (25 cm) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0

mL/min, tr = 8.513 min (major), tr = 12.925 min
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(3-fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (8g):

F White solid; mp 212-213 °C; [a]p™® = 58 (c = 0.5, MeOH); 'H-NMR (400 MHz,
COEt CDCl3): 6 1.18 (t, *Jyn = 7.2 Hz, 3H, OCH.CH3), 2.37 (s, 3H, CH3), 4.10 (q, *Jyn =
2
HN
O)\N | 7.2 Hz, 2H, OCH,CH3), 5.41 (s, 1H, CH), 5.53 (s, 1H, NH), 6.95-7.27 (m, 4H, Ph),
H

7.34(s, 1H, NH); *C-NMR (75 MHz, CDCls): 6 14.17, 18.77, 55.28, 60.20, 100.96,
113.61, 114.92, 122.19, 130.30, 146.09, 146.67,153.10, 161.72, 165.45; ESI-MS: 277.07 (IM-H]); The
enantiomeric excess was determined to be 87% by HPLC with Chiralpak AS-H column (25 cm) at 254

nm; eluent: hexane: 'PrOH (70:30), flow rate = 1.0 mL/min, tr = 9.503 min (major), tr = 11.811 min

(minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(3-methylphenyl)-3,4-dihydropyrimidin-2(1H)-one (8h):
©/CH3 White solid; mp 209-210 °C; [a]p™ = 56 (¢ = 0.5, MeOH); 'H-NMR (400 MHz,
: COLEl CDCL): 6 1.17 (t, *Jyn = 6.8 Hz, 3H, OCH,CH3), 2.33 (s, 3H, CHs), 2.34 (s, 3H,
(;EI\N | CHs), 4.07 (q, *Jun = 6.8 Hz, 2H, OCH,CHj3), 5.36 (s, 1H, NH), 5.72 (s, 1H, CH),
" 7.06-7.26 (m, 4H, Ph), 8.25 (s, 1H, NH); ?C-NMR (75 MHz, [Ds]DMSO): ¢ 14.15,
18.70, 21.51, 55.75, 60.01, 101.34, 123.71, 127. 28, 128.58, 128.74, 138.39, 143.66, 146.24, 153.39,
165.70; ESI-MS: 273.13 ([M-HJ); The enantiomeric excess was determined to be 80% by HPLC with

Chiralcel OD-H column (25 cm) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr

=9.181 min (major), tr = 10.922 min (minor).
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(S)-(+)-5-Ethoxycarbonyl-6-methyl-4-(2-chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (8i):
White solid; mp 228-230 °C; [a]p™ = 46 (¢ = 0.5, MeOH); 'H-NMR (400 MHz,
Cl DMSO): 6 1.06 (t, *Ji 1 = 6.8 Hz, 3H, OCH,CH3), 2.45 (s, 3H, CHs), 4.01 (q, *Jun
= 6.8 Hz, 2H, OCH,CHj3), 5.73 (s, 1H, CH), 5.89 (s, 1H, NH), 7.21-7.39 (m, 4H, Ph),
8.36 (s, 1H, NH); >C-NMR (75 MHz, [Ds]DMSO): § 13.99, 18.43, 52.15, 60.02, 98.
94, 127.56, 127.98,129.32, 129.82, 132.58, 139.43, 148.33, 152.84, 165.30; ESI-MS: 293.00 ([M+H]");
The enantiomeric excess was determined to be 81% by HPLC with Chiralcel OD-H column (25 cm) at

254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 8.041 min (major), tr = 11.244

min (minor).
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(R)-(-)-5-Ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-one (8j) :
White solid; mp 202-204 °C; [o]p™"= -64 (¢ = 0.5, MeOH); 'H-NMR (400 MHz,
© CDClL): 0 1.16 (t, *Jin = 6.8 Hz, 3H, OCH,CH3), 2.32 (s, 3H, CH3), 4.07 (q, *Jun

'i/m/\coza = 6.8 Hz, 2H, OCH,CH3), 5.39(d, *Jun = 2.4 Hz, 1H, CH), 6.11(s, 1H, NH),
> H 7.26-7.31 (m, 5H, Ph), 8.64 (s, 1H, NH); >*C-NMR (75 MHz, CDCL): ¢ 14.16,
18.70, 55.73, 60.05, 101.35, 126.62, 127.98, 128.73, 143.71, 145.33, 153.33, 165.66. ESI-MS: 259.07
([M-HJ); The enantiomeric excess was determined to be >99% by HPLC with Chiralcel OD-H column

(25 cm) at 254 nm; eluent: hexane: 'PrOH (85:15), flow rate = 1.0 mL/min, tr = 13.091 min (major).
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