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| Experimental data
(R)-1-Benzyl-4-phenyl-3,4,5,6,7,8-hexahydroquinazoline-2(1H)-thione (5a)
Yield: 85%, m.p.: 183-185 C, 'H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (101 MHz, Chloroform-d) & 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 ‘C, 'H NMR (400 MHz, Chloroform-d) & 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),
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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). C NMR (101 MHz, Chloroform-d) & 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 (5¢)

Yield: 83%, m.p.: 108-110 C, *H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (151 MHz, Chloroform-d) & 176.0, 142.7, 136.8,
130.4, 1295, 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 C, 'H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (101
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MHz, Chloroform-d) & 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 C, *H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (101 MHz, Chloroform-d) & 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 °C, 'H NMR (400 MHz, Chloroform-d) & 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) & 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 (59)

Yield: 89%, m.p.: 172-175 C, *H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (151 MHz,
Chloroform-d) & 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 °C,'H NMR (400 MHz, Chloroform-d) 6 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) & 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.
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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 C, 'H NMR (400 MHz, Chloroform-d) & 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). 3C NMR (101 MHz, Chloroform-d)
0 177.6, 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 C21H21N30,S: 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 C, 'H NMR (400 MHz, Chloroform-d) d 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). 3C NMR (101 MHz, Chloroform-d) 5 177.7, 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 C21H21CIN2S: 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 C, *H NMR (400 MHz, Chloroform-d) & 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
(9, J = 6.1 Hz, 2H), 1.64-1.41 (m, 4H), 1.32 (s, 9H). 3C NMR (101 MHz,
Chloroform-d) 6 177.4, 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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111 HPLC analysis

- 0508
500 ”
a00] |
= NH
2 |
q N S 12- 12378
2 /
g 2097 I
< |1
rac I
100 II |
| | [
AoA [ [
o f o S S Y L S
_1cc r T T T T T T T T 1
0o 25 5.0 75 100 12.5 150 175 20.5)
Time [min]
Integration Results
Mo,  Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mALU"min mALl % % n.a.
1 8.508 121.033 523.676 48.63 66.97 n.a.
2 18.375 122848 258.318 50.37 33.03 n.a.
|Total: 243 881 781992 100.00 100.00
vvw
500 Il2-1a.-115
<00 | |
= o] |
= 300 | NH ‘
v ] A |
g ] N s
K ]
2 200 |
<] |
100 | |
] 11-8EI7 ,l
[y L S |.!'_I\' R — - i . ]
-50 r T T T T T T T T T
oo 25 5.0 75 0.0 125 180 175 200 225 25.0
Time [min]
Integration Results
Mo. Peak Mame Retention Time Arsa Height Relative Arsa Relative Haight Amaount
min mAL"min mAL % % n.a.
1 8.817 5.584 26.324 235 5.08 na
2 18.415 231.823 402353 97.65 94.02 n.a.
|Total: 237.407 518676 100.00 100.00
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Y
500 ~1 - 5.260
4004 ‘
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EN— NH
T 300+ | /& ‘ \2- 15475
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0o a0 40 g0 a0 .0 20 4.0 G0 16,73
Time [min]
[Integration Results
Mo.  Peak Mame Retention Time Area Height Relative Area Relative Height Amount
min mALI"min mAll k. % n.a.
1 8.2a0 110.608 488.672 4084 63.54 n.a.
2 15475 110.871 280.360 50.06 36.46 n.a.
|Tola|: 221.480 769.032 100.00 100.00
12 - 13.430
|
|
500+ | |
Br
00 |
| NH
= A |
T 200- N~ s
g | |
IS
&
& 200 | |
B
|1 - 8285 | |
A
100 |“| [
|
i [
M | | %
o B | S RN . - 1 .
_1[:0 r T T T T T T T 1
0.0 2.5 50 7.5 100 15.0 175 20.5
T [min]
Integration Results
Mo Peak MHame Retention Time Area Height Relative Area Relative Height Amount
min mAL " min mAU % % n.a.
1 0.265 30.185 133.170 11.80 19.07 n.a.
2 15.480 223.485 585.043 £8.10 B0.93 n.a.
|Tota|: 253 668 698.212 10000 100.00
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mAU

PDA Mult: 1 254nm, dnof
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———— ———— T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 7.5
min
EFE>
PDA Chl 254nm _ _
S | B (A mE A HEY
1 B.592 | 196527170 985980 50. 067
2| 16.717 | 12618913 375878 49.933
] 25271683 1361858 100. 000
mAU
E PDA .'r[ul}t“i 1 254nm, 4nm
1 Br It
] ||'—
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] | NH || |
50 /g |
1 NS |
] | |
1 |
25| O [
] I
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] I |
1 fh A VN
———— — .
0.0 2.5 5.0 5 10.0 12 15.0 7.5
min
WEF>
FDA Chl 254nm_ _ _
b5 | fRET R mE 1 P i #% o %
1 6.823 137950 10155 1,268 9. 852
2| 16.628 3094121 52923 95732 90.148
Hif 3232072 103078 100_000 100.000
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T e

10004 | - B.68%
Br |'|
875 ||
7504
‘ | 12 - 14,032
= 6251 il
E. NH ‘ [
g 5009 | /& [
H N s | N
4 375 ‘ [
250 | | |
: rac [ [
[
1257 | |, I
| \ | 1
o] S — - — - AN | ) .
_1CU_I T T T T T T
0.0 2.0 4.0 6.0 a0 100 120 14,00 15,2
Time [min]
Integration Results
Mo Peak Mame Retention Time Area Height Relative Arsa Relative Height Amaount
riin mALU"min mAU % % n.a.
1 9.883 242 184 064 838 50.07 59.06 na.
2 14.032 241.482 662.843 40.83 40.04 n.a.
|To‘tal: 483 666 1633.681 10000 100.00
WY =
|2 - 14.087
1000 Br |‘|
- lll
. |
£
T oo NH | |
o
LK |
o
- N s | |
5
=< | |
200+ I ||
11 - 10,002 || |
llI". | |
o — i~ LA L :
zo:l_l T T T T T T T 1
o0 29 40 a0 an 0o 29 40 162
Time [min]
[Integration Results
Mo, Peak Mame Retention Time Area Height Relative Area Relative Height Amount
min mALU min mAL % % n.a.
1 10,002 26.509 106,201 6.58 8.37 n.a.
2 14.087 378.578 1038.580 8342 80.73 n.a.
|Tota|: 403.085 1145790 100.00 100.00
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mAl

o1 = PDA Multi 1 254nm, dnm
500 Me |.T_
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0.0 2.5 5.0 7.5 10.0 12.5
min
WEF>
PDA Chi 25dnm _ _
B | BRE fa) E# FE EH Y
i 7412 7210578 506040 49876 61521
2| 11662 7246523 316505 50.124 38. 479
Bif 14457101 822346 100. 000 100. 000
mAU
507 PDA Bulil 1 25inm, ind
J Me
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. | NH
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. 0\
C—- _Ill’\l\'h/\___ )'I ll\.
——Y—————F————— 77—+
0.0 2.5 5. 7.5 10,0 12.5
min
ek
FDA Chl 254nm _ _
BT | RS EE i EH% FEEY
1 7. 406 68164 4771 9.593 14.395
2| 11.588 542420 28370 90. 407 85. 605
Bit 710584 33141 100. 000 100. 000
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40,04 OMe ||‘I -B528
|| |'2 -9.285
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0.00 125 2,80 375 500 625 7.50 &75 10.00 125 1216
Tim [min]
Integration Results
Ma. Paak Mame Retention Time Area Height Relative Arsa Relative Height Amount
mhin mA L min mAL % % na.
1 8.528 8.544 40.408 50.13 52.31 n.a.
2 8.285 8.488 36.834 48.87 47.88 n.a.
|Tota|: 17.042 T7.240 100.00 100.00
e T = = = =
] OMe
1404 |!2 -a.aar
120 |1
100
= 7 NH |
E 0] /Jt>
i N s | |
] ]
2 g0l
: o |
ER. |
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] 1 -B5gs |
] ."n'\ |
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0 e — ST
20 -| T T T T T T 1_
00 2.0 4.0 60 an 10.0 120 127
Time [min]
Integration Results
Mo Peak Mame Retention Time Area Height Relative Area Relative Height Amount
rmin mA LI "mnin mAU %% % n.a.
1 8.528 2.800 13.500 821 880 n.a.
2 9.287 31.288 138.100 @1.78 81.10 n.a.
|Total: 34.088 151.599 100.00 100.00
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kg5 | PR [ EE ol EHE% S
1 6820 §423215 506471 49936 g5.713
2| 12,851 6426730 264264 50.014 34. 287
Bit 12549945 770735 100. 000 100. 000
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min
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FDA Chl 254nm
% | FEEM B A B S
1 £.940 203650 14641 13,434 22031
2| 13.005 1312267 51816 36. 566 77.969
& it 1515917 EB45T 100.000 100_000
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0] e N /zgsf\j : — — A
00 25 50 [75]" “raéo 125 150 175 200 225 280
= Timé [imin]
Integration Results
Mo FPeak Mame Retention Time Area Height Relative Arsa Relative Height Amount
min mAL"min maLl % % na.
1 12.180 110.006 337.164 50.89 86.71 n.a.
2 23.330 108.717 168237 40.01 33.20 n.a.
|Total: 215723 505.400 10000 100.00
3507 12-2325
N02 1]
a0.0] I
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25.0] A [
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2 200] f |
8 NH |
]
‘; 150 | /g | |
8 N S | | |
< | f
10.0] ‘ [
M | l II
0] i | ]
Wrn A f [
oo | VUV ™ H’L_ e o ) -
50 r T T T T T T T T 1
0.0 25 50 7.5 10.0 125 15.0 17.5 200 225 250
Time [min]
Integration Results
Mo. Feak Name Retention Time Area Height Relative Arsa Relative Height Amount
min mA L "min maLl % % n.a.
1 12.120 8.622 27.114 28.83 44.97 n.a.
2 23.253 21.284 33.581 7117 55.33 n.a.
|Total: 29.307 €0.635 100.00 100.00
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PDA Multi 1 254nm, dnm
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BES | BRI mE i EHES S
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BT | R (A [1:1E I HES %
1 5086 7733980 720440 38.215 54. 830
2 6. 648 12503996 592312 61. 785 45. 120
il 20237978 1312752 100. 000 100. 000
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PDA Multi 1 254nm, dno
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S | RS [E mE i EES %
6. 410 2188387 174931 49328 61 172
11094 2248010 97667 50.612 35,828
1436397 272599 100.000 100. 000
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&Y | R EE HE EEY Y
1 6.309 1615045 144681 23, 971 36. 427
2| 1i.04L 5756637 252501 76. 023 63.573
£ 7571682 397182 100. 000 100. 000
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1-8.253
3000 By
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£, | NH 2- 10250
% 1500 ,g |'|
8 N ~S |
g |
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rac f |
00 | | |
| R
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o — e L S A
_5[:0_I T T T T T T T
0.0 20 4.0 6.0 a.0 100 120 4.0 181
Time [min]
Integration Results
Mo, Peak Mame Retention Time Area Height Relative Arsa Relative Height Amount
min mAU min mAL % % n.a.
1 6.253 455218 3200.057 50.97 66.32 n.a.
| 2 10.250 437.818 1624.007 48.03 33.68 n.a.
By r -6.262
12004
13- 10247
[
1000+ | |
= 800+ | NH | |
Ed
E /& | |
N S
£ oo |
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< 400 | |
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200] | | II
| || \
0+ B N | AN :
_2CO_I T T T T T 1
0.0 20 4.0 5.0 2.0 100 120 13.2
Tim [min]
Integration Results
Mo Peak Mame Retention Time Area Height Relative Arsa Relative Height Amount
min mA L "min maLl % . n.a.
1 §.262 189.200 1300.164 30.52 53.55 n.a.
2 10.247 304.877 1127.850 6048 46.45 n.a.
|Total: 504.07T 2428023 100.00 100.00
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