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1. General Experimental Information

All reagents were used without purification. All solvents were purified and dried according to standard methods.
The reaction products were purified by flash column chromatography on 200-300 mesh silica gel. Optical rotations
were measured with a Jasco-P-2000 digital polarimeter at 25 °C and concentrations (c) are given in g (100 mL)™.
1H and 13C NMR spectra were recorded with Bruker 400 MHz spectrometers (400 MHz for 'H NMR, 101 MHz for
13C NMR); chemical shifts (6) , multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet, td = triplet of doublet,
dt = doublet of triplet, dd = doublet of doublet), coupling constants (Hz), and integration. Enantiomeric excess
values were measured by analytical HPLC with Daicel ChiralPak AD-H, Daicel ChiralPak AS-H or Daicel Chiralcel OD-H

columns.

2. Experimental Procedures and Characterization Data

[ t A1 Q //\7R
cal N
T e e L
R‘/\ HoN™ “NH, EtOAc,40°C Q «&NH
o) Na,SO,4 H S
1 2 3 4

General Procedure for the Organocatalytic Biginelli Reaction: A solution of aldehyde (0.2 mmol),
thiourea (0.2 mmol), and catalyst (10 mol%, 0.01 mmol) and Na,SO4(200 mg) in EtOAc (2.0 mL) was stirred
at 25 °C for 2 h, then 1,3-indanedione (0.1 mmol) was added. The reaction mixture was stirred at 40 °C for 48
h (reaction progress monitored by TLC). EtOAc and silica gel were added and, after removal of the solvent,

the residue was purified by flash column chromatography on silica gel to afford the pure products.
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(S)-4-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1, 2-d[pyrimidin-5-one (4a)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 65% yield (21.93 mg), [a] =-1070 (c = 0.10, EtOH), 96% ee [Daicel Chiralcel OJ-H column,

n-hexane/EtOH = 50 / 50, 1.0 ml/min, A = 254 nm, t(major)= 28.5 min, t(minor) =16.1 min]; "H NMR
(400 MHz, DMSO-dg) 6 11.92 (s, 1H), 10.01 (s, 1H), 8.25 (d, /= 8.8 Hz, 2H), 7.84 (d, /= 7.2 Hz, 1H),
7.60 (d, ] = 8.8 Hz, 2H), 7.46 (t,J = 8.0 Hz, 1H), 7.38 (t,J = 7.3 Hz, 1H), 7.33 (d, /= 6.9 Hz, 1H), 5.56
(s, 1H). BC NMR (101 MHz, DMSO) ¢ 189.33, 175.81, 153.16, 149.54, 147.56, 135.70, 133.26, 132.82,
131.39, 128.67, 124.42, 121.80, 121.27, 104.79, 53.58. HRMS (ESI) m/z caled for C;;H;;N;05S
(IM+H]%): 338.0594, found: 338.0595.
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(S)-4-(4-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4b)
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The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red

25
solid, 51% yield (15.80 mg), (1D =980 (c = 0.10, EtOH), 92% ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 85 / 35, 1.0 ml/min, A = 254 nm, t(major)= 10.9 min, t(minor) = 6.6 min]; 'H NMR
(400 MHz, DMSO-dy) 6 11.81 (s, 1H), 9.91 (s, 1H), 7.83 (d, /= 7.2 Hz, 1H), 7.46 (t, J = 7.9 Hz, 1H),
7.42 —7.27 (m, 4H), 7.20 (t, J = 8.8 Hz, 2H), 5.39 (s, 1H). *C NMR (101 MHz, DMSO-dq) 6 189.51 ,
175.37,152.89,138.97,135.84, 133.31, 132.75,131.22, 129.40, 129.32, 121.71 , 121.11, 116.01 ,
115.79, 105.72 , 79.64 , 53.39 . HRMS (ESI) m/z calcd for C;;H,FN,OS ([M+H]"): 311.0649, found:
311.0644.
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(S)-4-(4-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4c)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 67% yield (21.90 mg), {9 = 1170 (c = 0.10, EtOH),94 % ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 16.8 min, t(minor) =9.1 min]; 'H NMR
(400 MHz, DMSO-d;) 6 11.83 (s, 1H), 9.92 (s, 1H), 7.83 (d, J= 7.2 Hz, 1H), 7.44 (d, J = 8.5 Hz, 3H),
7.40 — 7.30 (m, 4H), 5.39 (s, 1H).3C NMR (101 MHz, DMSO-d6) J 189.46 , 175.50 , 152.95, 141.60 ,
135.80, 133.30, 132.98 , 132.75, 131.25, 129.18 , 129.10, 121.72 , 121.13 , 105.47 , 53.46 . HRMS
(ESI) m/z calcd for C;7H;,CIN,OS ([M+H]"): 327.0353, found: 327.0349.
0 Br

Yedles

HN\gNH )
(S)-4-(4-bromophenyl)-2-thioxo-1,2, 3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4d)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 49% yield (18.20 mg), [91D =-1060 (c = 0.10, EtOH), 92% ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 18.2 min, t(minor) = 9.8 min]; 'H NMR
(400 MHz, DMSO-dy) 0 11.83 (s, 1H), 9.92 (s, 1H), 7.82 (d, /= 7.2 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H),
7.45 (t, J = 8.0 Hz, 1H), 7.40 — 7.25 (m, 4H), 5.38 (s, 1H).3C NMR (101 MHz, DMSO-d;) § 189.46 ,
175.48 ,152.95,142.01,135.79, 133.29, 132.76 , 132.03 , 131.27,129.52, 121.74 , 121.55, 121.14,
105.40, 53.53 . HRMS (ESI) m/z calcd for C;;H,BrN,OS ([M+H]"): 370.9848, found: 370.9850.
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S 4e
(S)-2-thioxo-4-(4-(trifluoromethyl)phenyl)-1,2, 3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4e)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red

25
solid, 31% yield (11.30 mg), (91D = _960(c = 0.10, EtOH), 90% ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 85 / 35, 1.0 ml/min, A = 254 nm, t(major)= 5.4 min, t(minor) = 8.3 min]; 'TH NMR
(400 MHz, DMSO-dy) 0 11.89 (s, 1H), 9.98 (s, 1H), 7.83 (d, /= 7.2 Hz, 1H), 7.76 (d, J = 8.2 Hz, 2H),
7.55 (d, J=8.1 Hz, 2H), 7.45 (t,J= 6.9 Hz, 1H), 7.41 — 7.29 (m, 2H), 5.51 (s, 1H).3C NMR (101 MHz,
DMSO-dg) 0 189.41 , 175.72 , 153.07 , 147.01 , 135.74 , 133.27 , 132.76 , 131.30, 128.17 , 126.13
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121.75, 121.20, 105.15 , 53.73 . HRMS (ESI) m/z caled for C,gH;,F3N,0S ([M+H]"): 361.0617, found:
361.0620.

o
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(S)-2-thioxo-4-(p-tolyl)-1,2,3,4-tetrahydro-5H-indeno[ 1, 2-d]pyrimidin-5-one (4f)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red

25
solid, 71% yield (21.70 mg), [%1D = _1190(c = 0.10, EtOH), 89% ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 17.0 min, t(minor) = 10.5 min]; 'H NMR
(400 MHz, DMSO-d¢) 6 11.77 (s, 1H), 9.89 (s, 1H), 7.82 (d, /= 7.2 Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H),
7.40 —7.30 (m, 2H), 7.18 (s, 4H), 5.31 (d, J= 2.4 Hz, 1H), 2.28 (s, 3H). ¥*C NMR (101 MHz, DMSO)
0 189.56, 175.31, 152.76, 139.88, 137.70, 135.92, 133.36, 132.72, 131.16, 129.81, 129.64, 127.13,
121.67, 121.01, 106.11, 53.81, 21.17. HRMS (ESI) m/z caled for CgH;sN,OS ([M+H]%): 307.0900,
found: 307.0898.
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(S)-4-(4-methoxyphenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d][pyrimi din-5-one (4g)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 75% yield (24.00 mg), [%1D  =-910(c = 0.10, EtOH), 80% ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 85 / 35, 1.0 ml/min, A = 254 nm, t(major)= 17.2 min, t(minor) = 8.9 min]; 'H NMR
(400 MHz, DMSO-d) 6 11.74 (s, 1H), 9.85 (s, 1H), 7.82 (d, J = 7.2 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H),
7.38 — 7.28 (m, 2H), 7.21 (d, J = 8.7 Hz, 2H), 6.92 (d, J = 8.7 Hz, 2H), 5.29 (s, 1H), 3.72 (s, 3H). 3C
NMR (101 MHz, DMSO-dg) 6 189.59 , 175.12 , 159.44 , 152.70 , 135.93 , 134.90 , 133.36 , 132.69 ,
131.11, 128.49, 121.63 , 120.99 , 114.46, 106.18 , 79.64 , 55.62 , 53.53 . HRMS (ESI) m/z calcd for
CisH1sN,O,S ([M+H]Y): 323.0849, found: 323.0847.
0
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(S)-4-(3-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4h)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red

NO,

25
D

solid, 85% yield (28.60 mg), (1D =990 (¢ = 0.10, EtOH), 97%ee [Daicel Chiralcel OJ-H column, n-

hexane/ EtOH = 50 / 50, 1.0 ml/min, A = 254 nm, t(major)= 19.4 min, t(minor) = 14.8 min]; 'H NMR
(400 MHz, DMSO-dg) 0 11.94 (s, 1H), 10.03 (s, 1H), 8.19 (d, J = 7.4 Hz, 2H), 7.83 (dd, J = 16.7, 7.4
Hz, 2H), 7.70 (t, J = 7.9 Hz, 1H), 7.51 — 7.31 (m, 3H), 5.64 (s, 1H). *C NMR (101 MHz, DMSO) ¢
189.44,175.79, 153.26, 148.31, 144.60, 135.70, 134.04, 133.25, 132.83, 131.39, 130.87, 123.40, 122.02,
121.83, 121.28, 104.79, 53.44. HRMS (ESI) m/z calcd for C7;H,N;05S ([M+H]Y): 338.0594, found:
338.0591.

af o,
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(S)-4-(3-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1, 2-d]pyrimidin-5-one (4i)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 88% yield (27.30 mg), [%1D = _980(c = 0.10, EtOH), 91%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 14.2 min, t(minor) = 9.6 min]; 'H NMR
(400 MHz, DMSO-dy) 0 11.83 (s, 1H), 9.94 (s, 1H), 7.82 (d, J = 7.2 Hz, 1H), 7.39 (ddt, J = 33.3, 15.0,
6.9 Hz, 4H), 7.14 (dd, J = 13.4, 8.6 Hz, 3H), 5.42 (s, |H). 3C NMR (101 MHz, DMSO) J 189.47,
175.65,163.84,161.41, 153.05, 145.41, 135.79, 133.30, 132.74, 131.27, 123.21, 121.74, 121.16, 115.30,
113.94, 105.32, 53.54. HRMS (ESI) m/z calcd for C;7H,FN,OS ([IM+H]*): 311.0649, found: 311.0652.
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S 4j
(S)-4-(3-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4j)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red

25
solid, 74% yield (24.30 mg), [9'D = _1090(c = 0.10, EtOH), 94%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 13.8 min, t(minor) = 9.3 min]; 'H NMR
(400 MHz, DMSO-dg) 6 11.80 (s, 1H), 9.81 (s, 1H), 7.84 (d, J= 7.2 Hz, 1H), 7.49 — 7.42 (m, 2H), 7.41
—7.32 (m, 4H), 7.28 (d, J= 6.9 Hz, 1H), 5.73 (s, IH). 3C NMR (101 MHz, DMSO) § 189.14, 175.59,
153.25,139.09, 135.84, 133.35, 132.67, 132.60, 131.24, 130.32, 130.26, 128.11, 121.59, 121.10, 104.67,
52.61. HRMS (ESI) m/z calcd for C;7H;,CIN,OS ([M+H]"): 327.0353, found: 327.0350.
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(S)-4-(3-bromophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4k)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 70% yield (25.90 mg), [91D = _1200(c = 0.10, EtOH), 94%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 14.9 min, t(minor) = 9.5 min]; 'H NMR
(400 MHz, DMSO-d;) 6 11.85 (s, 1H), 9.93 (s, 1H), 7.82 (d, J= 7.2 Hz, 1H), 7.52 — 7.43 (m, 3H), 7.41
—7.29 (m, 4H), 5.41 (s, I1H).13C NMR (101 MHz, DMSO) ¢ 189.46, 175.59, 153.08, 145.21, 135.77,
133.28, 132.78, 131.45, 131.30, 131.27, 130.05, 126.33, 122.22, 121.78, 121.19, 105.20, 53.51. HRMS
(ESI) m/z calcd for C;H,BrN,OS ([M+H]"): 370.9848, found: 370.9846.
0
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(S)-2-thioxo-4-(3-(trifluoromethyl)phenyl)- 1,2, 3,4-tetrahydro-5SH-indeno[ 1,2-d]pyrimidin-5-one (41)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 44% yield (15.80 mg), (91D =_1150(c = 0.10, EtOH), 96%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 10.2 min, t(minor) = 6.8 min]; 'H NMR
(400 MHz, DMSO-dg) 0 11.86 (s, 1H), 9.95 (s, 1H), 7.83 (d, /= 7.2 Hz, 1H), 7.77 — 7.57 (m, 4H), 7.52
—7.29 (m, 3H), 5.55 (s, 1H). 3C NMR (101 MHz, DMSO) § 189.46, 175.77, 153.15, 143.88, 135.75,
133.28, 132.76, 131.37, 131.29, 130.40, 125.19, 123.99, 121.77, 121.21, 105.07, 53.69. HRMS (ESI)
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m/z caled for CisH,F5N,OS ([M+H]%): 361.0617, found: 361.0620.
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(S)-2-thioxo-4-(m-tolyl)-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4m)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 78% yield (23.80 mg), (91D =_1150(c = 0.10, EtOH), 91%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 14.7 min, t(minor) = 9.8 min]; 'H NMR
(400 MHz, DMSO-d¢) 6 11.76 (s, 1H), 9.87 (s, 1H), 7.82 (d, /= 7.2 Hz, 1H), 7.45 (t, J = 7.4 Hz, 1H),
7.40 — 7.22 (m, 3H), 7.18 — 7.03 (m, 3H), 5.31 (s, 1H), 2.29 (s, 3H). *C NMR (101 MHz, DMSO)
189.53,175.37, 152.79, 142.73, 138.26, 135.88, 133.35, 132.73, 131.18, 129.05, 127.65, 124.38, 121.70,
121.03, 105.98, 54.08, 21.54. HRMS (ESI) m/z calcd for CgH;sN,OS ([M+H]"): 307.0900, found:
307.0897.

o}
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(S)-2-thioxo-4-(3-methoxyphenyl)-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4n)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 81% yield (26.10 mg), [91D = _1160(c = 0.10, EtOH), 99%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 20.8 min, t(minor) = 13.4 min]; 'H NMR
(400 MHz, DMSO-dg) 6 11.79 (s, 1H), 9.91 (s, 1H), 7.82 (d, J= 7.2 Hz, 1H), 7.52 — 7.25 (m, 4H), 6.96
—6.74 (m, 3H), 5.34 (s, 1H), 3.75 (s, 3H). 3C NMR (101 MHz, DMSO) § 189.52, 175.56, 159.83,
152.87, 144.25, 135.83, 133.33, 132.75, 131.21, 130.35, 121.73, 121.05, 119.04, 113.36, 113.21, 105.85,
55.56, 53.83. HRMS (ESI) m/z calcd for CisH15sN,0,S ([M+H]"): 323.0849, found: 323.0844.
O
S
HN._NH NO,
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(S)-4-(2-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d[pyrimidin-5-one (40)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 43% yield (14.30 mg), (91D =970 (¢ = 0.10, EtOH), 91%ee [Daicel Chiralcel OJ-H column, n-

hexane/ EtOH = 50 / 50, 1.0 ml/min, A = 254 nm, t(major)= 28.5 min, t(minor) = 16.1 min]; 'H NMR
(400 MHz, DMSO-dy) 0 11.90 (s, 1H), 9.85 (s, 1H), 7.99 (d, /= 8.3 Hz, 1H), 7.84 (d, /= 7.2 Hz, 1H),
7.76 (t,J=17.6 Hz, 1H), 7.58 (t, J= 7.5 Hz, 2H), 7.42 (dt, J=34.2, 7.5 Hz, 2H), 7.29 (d, J= 7.0 Hz, 1H),
6.21 (s, 1H). 13C NMR (101 MHz, DMSO) ¢ 189.10, 175.68, 153.17, 148.21, 136.30, 135.72, 134.53,
133.23, 132.77, 131.36, 130.96, 129.86, 125.14, 121.72, 121.25, 104.49, 49.68. HRMS (ESI) m/z calcd
for C17HpN;0;S ([M+H]™): 338.0594, found: 338.0588.

L

(S)-4-(2-fluorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4p)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
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25
D

solid, 78% yield (24.30 mg), [%1D = 960(c = 0.10, EtOH), 96%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 19.6 min, t(minor) = 10.2 min]; 'H NMR
(400 MHz, DMSO-dg) 6 11.80 (s, 1H), 9.84 (s, 1H), 7.84 (d, /= 7.2 Hz, 1H), 7.46 (t, J = 7.4 Hz, 1H),
7.42 —7.27 (m, 4H), 7.19 (q, J= 8.7, 7.8 Hz, 2H), 5.55 (s, IH). 3C NMR (101 MHz, DMSO) J 189.21,
175.59, 159.22, 153.03, 135.85, 133.35, 132.69, 131.22, 130.71, 130.62, 130.31, 129.43, 129.30, 125.17,
121.63, 121.09, 116.33, 116.12, 104.71, 49.25, 40.64, 40.43, 40.22, 40.01, 39.80, 39.60, 39.39, 21.52.
HRMS (ESI) m/z calcd for C7H,FN,OS ([M+H]"): 311.0649, found: 311.0641.
0
Yol
HN._NH Gl
S 4q

(S)-4-(2-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4q)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 71% yield (23.20 mg), [91D = _1100(c = 0.10, EtOH), 98%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 16.2 min, t(minor) = 10.6 min]; 'H NMR
(400 MHz, DMSO-dg) 6 11.81 (s, 1H), 9.82 (s, 1H), 7.84 (d, J= 7.2 Hz, 1H), 7.49 — 7.42 (m, 2H), 7.40
—7.32 (m, 4H), 7.28 (d, /= 6.9 Hz, 1H), 5.73 (s, IH). 3C NMR (101 MHz, DMSO) § 189.14, 175.58,
153.25,139.08, 135.83, 133.34, 132.68, 132.60, 131.25, 130.32, 130.26, 128.11, 121.59, 121.11, 104.66,
52.61. HRMS (ESI) m/z calcd for C;7H;,CIN,OS ([M+H]"): 327.0353, found: 327.0359.

L

HN__NH Br
T

(S)-4-(2-bromophenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d|pyrimidin-5-one (4r)

The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 67% yield (24.80 mg), [91D = _1020(c = 0.10, EtOH), 96%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 16.2 min, t(minor) = 10.9 min]; 'H NMR
(400 MHz, DMSO-dy) 0 11.80 (s, 1H), 9.82 (s, 1H), 7.85 (d, /= 7.2 Hz, 1H), 7.60 (d, J= 7.9 Hz, 1H),
7.46 — 7.33 (m, 4H), 7.26 (dd, J = 15.9, 7.1 Hz, 2H), 5.74 (s, 1H). 3C NMR (101 MHz, DMSO) J
189.08, 175.53, 153.25, 140.66, 135.85, 133.54, 133.35, 132.65, 131.46, 131.22, 130.50, 128.71, 122.60,
121.57, 121.13, 104.87, 54.80. HRMS (ESI) m/z calcd for C;7H1,BrN,OS ([M-+H]*): 370.9848, found:
370.9842.
o
L0

HNYNH CFs

S 4s
(S)-2-thioxo-4-(2-(trifluoromethyl)phenyl)-1,2, 3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4s)
The crude product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red
25
D

solid, 42% yield (15.00 mg), [91D = _1120(c = 0.10, EtOH), 94%ee [Daicel Chiralcel AD column, n-

hexane/ i-PrOH = 80 / 20, 1.0 ml/min, A = 254 nm, t(major)= 9.7 min, t(minor) = 7.5 min]; 'TH NMR
(400 MHz, DMSO-dg) 6 11.84 (s, 1H), 9.88 (s, 1H), 7.88 (d, /= 7.2 Hz, 1H), 7.74 — 7.65 (m, 2H), 7.59
—7.44 (m, 3H), 7.38 (t, /= 7.4 Hz, 1H), 7.27 (d, J = 7.0 Hz, 1H), 5.68 (s, 1H). 3C NMR (101 MHz,
DMSO) ¢ 188.85, 175.28, 170.76, 153.05, 141.41, 135.76, 133.63, 133.24, 132.66, 131.25, 131.04,
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129.03, 125.89, 121.57, 121.16, 105.30, 60.20, 50.55, 21.20, 14.54. HRMS (ESI) m/z calcd for
C,sH,F3N,0S ([M+H]"): 361.0617, found: 361.0610.
O
e
HN._NH CHs
S 4t

(S)-2-thioxo-4-(o-tolyl)-1,2,3,4-tetrahydro-5H-indeno[ 1,2-d]pyrimidin-5-one (4¢)The crude product was
purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red solid, 68% yield (23.80
25
D

me), [9D = _930(c = 0.10, EtOH), 92%¢e [Daicel Chiralcel AD column, n-hexane/ i-PrOH = 80 /20,

1.0 ml/min, A = 254 nm, t(major)= 12.2 min, t(minor) = 8.8 min]; 'H NMR (400 MHz, DMSO-d;) ¢
11.75 (s, 1H), 9.75 (s, 1H), 7.83 (d, J = 7.2 Hz, 1H), 7.44 (t, J= 7.4 Hz, 1H), 7.35 (t, J = 7.4 Hz, 1H),
7.28 (d,J=7.0Hz, 1H), 7.17 (t,J=4.2 Hz, 4H), 5.56 (s, 1H), 2.47 (s, 3H).13C NMR (101 MHz, DMSO)
0 189.49, 175.18, 152.60, 141.33, 135.99, 135.66, 133.33, 132.68, 131.10, 130.84, 128.31, 128.24,
127.07, 121.56, 121.00, 106.60, 51.14, 19.32. HRMS (ESI) m/z calcd for C;gH;sN,OS ([M+H]):
307.0900, found: 307.0898.

O
Yol
NH OCH3

HNW

S 4u
(S)-4-(2-methoxyphenyl)-2-thioxo-1,2,3,4-tetrahydro-5H-indeno[1,2-d]pyrimidin-5-one ~ (4u)The  crude
product was purified by flash column chromatography (DCM/EA = 40/1) on silicagel. Red solid, 54%

25
yield (17.30 mg), [9D" = _1050(c = 0.10, EtOH), 90%¢e [Daicel Chiralcel AD column, n-hexane/ i-

PrOH =80/ 20, 1.0 ml/min, A = 254 nm, t(major)= 20.9 min, t(minor) = 10.7 min]; 'H NMR (400 MHz,
DMSO-dg) 6 11.67 (s, 1H), 9.53 (s, 1H), 7.82 (d, J= 7.2 Hz, 1H), 7.44 (t,J = 7.5 Hz, 1H), 7.32 (dt, /=
27.0, 7.3 Hz, 3H), 7.15 (d, J= 7.5 Hz, 1H), 7.02 (d, J = 8.2 Hz, 1H), 6.92 (t, J = 7.4 Hz, 1H), 5.53 (s,
1H), 3.78 (s, 3H). 13C NMR (101 MHz, DMSO) ¢ 189.36, 175.62, 157.63, 153.39, 136.05, 133.53,
132.57,131.02, 129.99, 129.28, 121.48, 120.92, 120.81, 112.25, 105.16, 56.27, 50.24. HRMS (ESI) m/z
calcd for C1gH;5N,0,S ([M+H]*): 323.0849, found: 323.0850.

3. Copies of HPLC spectra.

NO,

. O

e
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4. Copies of NMR spectra.
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13C NMR (101 MHz, DMSO-d6)
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TH NMR (400 MHz, DMSO-d6)
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TH NMR (400 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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TH NMR (400 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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13C NMR (101 MHz, DMSO-d6)
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