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I Experimental data  

(R)-1-Benzyl-4-phenyl-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-thione (5a) 

Yield: 85%, m.p.: 183-185 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.34 (t, J = 

6.4 Hz, 5H), 7.28 (t, J = 7.8 Hz, 5H), 7.03 (s, 1H), 5.87 (d, J = 15.5 Hz, 1H), 

5.31 (d, J = 9.3 Hz, 1H), 4.76 (s, 1H), 2.30–2.17 (m, 2H), 1.89–1.72 (m, 2H), 

1.71–1.46 (m, 4H). 13C NMR (101 MHz, Chloroform-d) δ 177.4, 141.4, 138.1, 

130.1, 128.9, 128.6, 128.3, 127.2, 127.1, 126.4, 113.5, 59.3, 51.0, 26.7, 25.6, 

22.8, 21.2. Enantiomeric excess: 95%, determined by HPLC (Daicel Chirapak 

AD-H, hexane/i-PrOH = 70/30, flow rate 1.0 mL/min): TR = 9.617 min (minor), 

TR = 18.415 min (major). 

(R)-1-Benzyl-4-(2-bromophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5b) 

Yield: 86%, m.p.: 179-180 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.57 (dd, J 

= 7.8, 1.1 Hz, 1H), 7.34–7.26 (m, 4H), 7.25–7.22 (m, 2H), 7.20–7.13 (m, 2H), 

7.05 (s, 1H), 6.05 (d, J = 14.2 Hz, 1H), 5.18 (s, 1H), 5.08 (d, J = 16.1 Hz, 1H), 



S2 
 

2.28 (t, J = 5.7 Hz, 2H), 1.98–1.74 (m, 2H), 1.70–1.54 (m, 3H), 1.47–1.37 (m, 

1H). 13C NMR (101 MHz, Chloroform-d) δ 177.7, 139.0, 137.9, 133.3, 131.9, 

130.0, 129.2, 128.6, 128.3, 127.2, 126.7, 123.8, 112.6, 57.4, 51.0, 26.6, 25.7, 

22.8, 21.2. Enantiomeric excess: 77%, determined by HPLC (Daicel Chirapak 

AD-H, hexane/i-PrOH = 70/30, flow rate 1.0 mL/min): TR = 9.265 min (minor), 

TR = 15.480 min (major). 

(R)-1-Benzyl-4-(3-bromophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5c) 

Yield: 83%, m.p.: 108-110 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.52 – 7.37 

(m, 5H), 7.31 (t, J = 6.4 Hz, 3H), 7.23 (d, J = 6.4 Hz, 2H), 6.00 (d, J = 7.6 Hz, 

1H), 5.22 (d, J = 8.3 Hz, 1H), 4.74 (s, 1H), 2.26 (s, 2H), 1.94–1.73 (m, 2H), 

1.71–1.38 (m, 4H). 13C NMR (151 MHz, Chloroform-d) δ 176.0, 142.7, 136.8, 

130.4, 129.5, 129.0, 127.7, 126.1, 125.3, 124.9, 122.0, 111.8, 57.6, 49.8, 25.6, 

24.5, 21.6, 20.1. Enantiomeric excess: 91%, determined by HPLC (Daicel 

Chirapak AD-H, hexane/i-PrOH = 70/ 30, flow rate 1.5 mL/min): TR = 6.823 min 

(minor), TR = 16.628 min (major). 

(R)-1-Benzyl-4-(4-bromophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5d) 

Yield: 90%, m.p.: 175-176 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.45 (d, J = 

8.3 Hz, 2H), 7.39 (s, 1H), 7.34 (t, J = 7.2 Hz, 2H), 7.30–7.22 (m, 3H), 7.13 (s, 

1H), 7.11 (s, 1H), 5.87 (d, J = 17.0 Hz, 1H), 5.23 (d, J = 17.8 Hz, 1H), 4.70 (s, 

1H), 2.58–2.10 (m, 2H), 1.83–1.69 (m, 2H), 1.65–1.43 (m, 4H). 13C NMR (101 
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MHz, Chloroform-d) δ 177.3, 140.5, 137.9, 132.0, 130.5, 128.9, 128.6, 127.2, 

126.4, 122.3, 113.1, 77.4, 77.1, 76.7, 58.5, 50.9, 26.6, 25.6, 22.7, 21.2. 

Enantiomeric excess: 87%, determined by HPLC (Daicel Chirapak AD-H, 

hexane/i-PrOH = 70/ 30, flow rate 1.0 mL/min): TR = 10.002 min (minor), TR = 

14.087 min (major). 

(R)-1-Benzyl-4-(4-tolyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-thione 

(5e) 

Yield: 88%, m.p.: 130-131 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.37–7.31 

(m, 2H), 7.31–7.24 (m, 4H), 7.14 (s, 4H), 5.86 (d, J = 14.5 Hz, 1H), 5.27 (d, J = 

8.6 Hz, 1H), 4.71 (s, 1H), 2.35 (s, 3H), 2.21 (s, 2H), 1.89–1.72 (m, 2H), 1.66–

1.38 (m, 4H). 13C NMR (101 MHz, Chloroform-d) δ 177.3, 138.6, 138.1, 129.9, 

129.5, 128.6, 127.1, 127.0, 126.4, 113.6, 59.0, 51.0, 26.6, 25.6, 22.8, 21.2. 

Enantiomeric excess: 80%, determined by HPLC (Daicel Chirapak AD-H, 

hexane/i-PrOH = 70/ 30, flow rate 1.5 mL/min): TR = 3.278 min (minor), TR = 

7.154 min (major). 

(R)-1-Benzyl-4-(4-methoxyphenyl)-3,4,5,6,7,8-hexahydroquinazoline-

2(1H)-thione (5f) 

Yield: 85%, m.p.: 142-145 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.37 – 7.31 

(m, 2H), 7.29–7.24 (m, 3H), 7.21–7.12 (m, 2H), 7.02 (s, 1H), 6.86 (d, J = 8.6 

Hz, 2H), 5.83 (d, J = 8.5 Hz, 1H), 5.31 (d, J = 10.0 Hz, 1H), 4.70 (s, 1H), 3.80 

(s, 3H), 2.21 (d, J = 5.9 Hz, 2H), 1.83–1.71 (m, 2H), 1.63–1.37 (m, 4H). 13C 

NMR (101 MHz, Chloroform-d) δ 177.3, 159.6, 138.1, 133.7, 129.9, 128.6, 
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128.4, 127.1, 126.4, 58.6, 55.4, 50.9, 26.6, 25.6, 22.8, 21.2. Enantiomeric 

excess: 83%, determined by HPLC (Daicel Chirapak AD-H, hexane/i-PrOH = 

70/ 30, flow rate 1.0 mL/min): TR = 8.528 min (minor), TR = 9.287 min (major). 

(R)-1-Benzyl-4-(4-fluorophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5g) 

Yield: 89%, m.p.: 172-175 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.50 (s, 1H), 

7.39–7.31 (m, 2H), 7.32–7.24 (m, 3H), 7.26–7.17 (m, 2H), 7.01 (t, J = 8.6 Hz, 

2H), 5.89 (d, J = 9.3 Hz, 1H), 5.25 (d, J = 8.5 Hz, 1H), 4.73 (s, 1H), 2.35–2.13 

(m, 2H), 1.93–1.70 (m, 2H), 1.68–1.40 (m, 4H). 13C NMR (151 MHz, 

Chloroform-d) δ 175.9, 162.3, 160.7, 136.9, 136.2, 129.3, 127.9, 127.6, 126.1, 

125.4, 114.8, 112.3, 57.3, 49.8, 25.6, 24.5, 21.7, 20.1. Anal. calc. for 

C21H21N2FS: C 71.56, H 6.01; found: C 71.48, H 5.96. Enantiomeric excess: 

73%, determined by HPLC (Daicel Chirapak AD-H, hexane/i-PrOH = 70/ 30, 

flow rate 1.5 mL/min): TR = 6.904 min (minor), TR = 13.005 min (major). 

(R)-1-Benzyl-4-(4-nitrophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5h) 

Yield: 79%, m.p.: 170-175 ℃, 1H NMR (400 MHz, Chloroform-d) δ 8.17 (d, J = 

8.5 Hz, 2H), 7.72 (s, 1H), 7.41 (d, J = 8.5 Hz, 2H), 7.32 (dd, J = 13.1, 7.1 Hz, 

3H), 7.28–7.23 (m, 2H), 5.88 (d, J = 12.0 Hz, 1H), 5.21 (d, J = 17.6 Hz, 1H), 

4.83 (s, 1H), 2.37–2.18 (m, 2H), 1.96–1.71 (m, 2H), 1.69–1.41 (m, 4H). 13C 

NMR (101 MHz, Chloroform-d) δ 177.6, 148.3, 147.8, 137.7, 131.2, 128.7, 

128.0, 127.3, 126.5, 124.2, 123.5, 112.5, 58.5, 50.9, 26.8, 25.7, 22.6, 21.1. 



S5 
 

Enantiomeric excess: 42%, determined by HPLC (Daicel Chirapak AD-H, 

hexane/i-PrOH = 70/ 30, flow rate 1.0 mL/min): TR = 12.190 min (minor), TR = 

23.253 min (major). 

(R)-1-Benzyl-4-(2-nitrophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5i) 

Yield: 76%, m.p.: 182-185 ℃, 1H NMR (400 MHz, Chloroform-d) δ 8.02 (d, J = 

8.0 Hz, 1H), 7.60–7.49 (m, 2H), 7.45 (s, 1H), 7.34–7.26 (m, 6H), 6.19 (d, J = 

6.5 Hz, 1H), 5.18 (s, 1H), 5.01 (d, J = 18.5 Hz, 1H), 2.36 (s, 2H), 1.93–1.78 (m, 

1H), 1.75–1.58 (m, 4H), 1.47–1.36 (m, 1H). 13C NMR (101 MHz, Chloroform-d) 

δ 177.6, 149.0, 137.8, 134.4, 133.4, 129.7, 129.5, 128.6, 127.4, 126.9, 125.4, 

111.5, 53.6, 50.9, 26.8, 25.8, 22.7, 21.1. Anal. calc. for C21H21N3O2S: C 66.47, 

H 5.58; found: C 66.36, H 5.49. Enantiomeric excess: 23%, determined by 

HPLC (Daicel Chirapak AD-H, hexane/i-PrOH = 70/ 30, flow rate 1.5 mL/min): 

TR = 5.086 min (minor), TR= 6.648 min (major). 

(R)-1-Benzyl-4-(2-chlorophenyl)-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-

thione (5j) 

Yield: 72%, m.p.: 190-191 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.41 (dd, J 

= 7.7, 1.4 Hz, 1H), 7.36–7.27 (m, 5H), 7.25–7.21 (m, 2H), 7.17 (dd, J = 7.5, 1.8 

Hz, 1H), 7.05 (s, 1H), 6.07 (d, J = 11.3 Hz, 1H), 5.23 (s, 1H), 5.10 (d, J = 13.7 

Hz, 1H), 2.35–2.25 (m, 2H), 2.00–1.75 (m, 2H), 1.73–1.55 (m, 3H), 1.52–1.40 

(m, 1H). 13C NMR (101 MHz, Chloroform-d) δ 177.7, 137.8, 137.3, 133.5, 132.0, 

130.0, 129.8, 128.9, 128.6, 127.6, 127.2, 126.6, 112.4, 54.9, 51.0, 26.6, 25.7, 
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22.8, 21.2. Anal. calc. for C21H21ClN2S: C 68.37, H 5.74; found: C 68.28, H 5.69. 

Enantiomeric excess: 53%, determined by HPLC (Daicel Chirapak AD-H, 

hexane/i-PrOH = 70/ 30, flow rate 1.5 mL/min): TR = 6.389 min (minor), TR= 

11.041 min (major). 

(R)-1-Benzyl-4-(4-(tert-butyl)phenyl)-3,4,5,6,7,8-hexahydroquinazo-line-

2(1H)-thione (5k) 

Yield: 73%, m.p.: 179-180 ℃, 1H NMR (400 MHz, Chloroform-d) δ 7.39–7.29 

(m, 4H), 7.28–7.24 (m, 3H), 7.22–7.15 (m, 2H), 6.94 (s, 1H), 5.86 (d, J = 9.6 

Hz, 1H), 5.30 (d, J = 14.3 Hz, 1H), 4.72 (s, 1H), 2.21 (d, J = 4.5 Hz, 2H), 1.81 

(q, J = 6.1 Hz, 2H), 1.64–1.41 (m, 4H), 1.32 (s, 9H). 13C NMR (101 MHz, 

Chloroform-d) δ 177.4, 151.3, 138.4, 138.1, 130.0, 128.6, 127.0, 126.9, 126.4, 

125.8, 113.6, 58.9, 51.0, 34.6, 31.3, 26.7, 25.6, 22.8, 21.2. Enantiomeric 

excess: 20%, determined by HPLC (Daicel Chirapak AD-H, hexane/i-PrOH = 

70/ 30, flow rate 1.0 mL/min): TR = 6,262 min (minor), TR = 10.247 min (major).  
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II NMR Spectra 
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III HPLC analysis 
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