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1. General Experimental Information:

"H NMR and "°C NMR spectra were recorded at ambient temperature using 400 or
500 MHz spectrometers. The data are reported as follows: chemical shift in ppm from
internal tetramethylsilane on the & scale, multiplicity (br = broad, s = singlet, d =
doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz), and
integration. High resolution mass spectra were acquired on an LTQ FT spectrometer,
and were obtained by peak matching. Melting points are reported uncorrected.
Analytical thin layer chromatography was performed on 0.25 mm extra hard silica gel
plates with UV254 fluorescent indicator. Chromatography was performed using with
300-400 mesh silica gel (SiO;). Unless otherwise noted, all reactions were performed
under air atmosphere. All reagents and solvents were obtained from commercial
sources and, where appropriate, purified prior to use.

2. Synthesis of compounds 2, 3, 4, and 5
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General procedure A: In a Teflon-sealed flask was charged with compound 1 (0.36
mmol), AgOTf (5 mol%) and THF (10.0 mL) under N,. The reaction vessel was
stirred vigorously at 70 °C for 11 h until the substrate 1 disappeared (monitored by
TLC). At this time, the solvent was removed under reduced pressure and the crude
product was purified by flash column chromatography (the crude residue was dry
loaded with silica gel, dichloromethane as the eluent) to afford compounds 2, 3, 4, and
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(2)-5H,14H-Benzo|6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2a). white solid;
0.090 g, 90% yield; m.p. 238-239 °C. '"H NMR (500 MHz, CDCl;) 6 8.29-8.25 (m,
1H), 7.80-7.75 (m, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.58-7.53 (m, 3H), 7.47 (t, J=17.5
Hz, 1H), 7.43-7.40 (m, 1H), 6.13 (d, J=9.0 Hz, 1H), 5.39 (d, J = 9.0 Hz, 1H), 5.09 (d,
J =122 Hz, 1H), 493 (d, J = 12.2 Hz, 1H). >C NMR (125 MHz, CDCl3) ¢ 162.4,
151.3, 147.9, 146.3, 138.4, 134.8, 131.2, 129.9, 128.9, 127.6, 127.1, 127.0, 126.9,
120.7, 99.7, 66.7. IR (KBr): 2951, 1634, 1608, 1560, 1406, 1326, 1074, 747, 699 cm ;
HRMS (ESI) m/z caled for C7H;3N,0, [M+H]" 277.0972, found 277.0953.

(2)-12-Methoxy-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2b).
white solid; 0.102 g, 93% yield; m.p. 254-256 °C. 'H NMR (500 MHz, CDCl;) o
7.67-7.61 (m, 2H), 7.57-7.53 (m, 3H), 7.43-7.36 (m, 2H), 6.11 (d, J = 9.0 Hz, 1H),
5.36 (d,J=9.0 Hz, 1H), 5.08 (d, J =12.2 Hz, 1H), 4.92 (d, J=12.2 Hz, 1H), 3.91 (s,
3H). °C NMR (125 MHz, CDCl3) § 162.3, 158.6, 149.1, 146.0, 142.5, 138.7, 131.2,
129.9, 129.0, 128.8, 127.7, 125.1, 121.5, 106.6, 99.7, 66.7, 55.8. IR (KBr): 2924,
1666, 1624, 1551, 1485, 1328, 1269, 1023, 833, 741 cm'; HRMS (ESI) m/z calcd for
CisHsN,O3 [M+H]" 307.1077, found 307.1068.

0]

2c
(2)-12-Methyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2¢).
white solid; 0.077 g, 74% yield; m.p. 229-231 °C. '"H NMR (400 MHz, CDCls) 6 8.05
(s, 1H), 7.61-7.52 (m, 5H), 7.42-7.38 (m, 1H), 6.12 (d, J = 9.0 Hz, 1H), 5.37 (d, J =
9.0 Hz, 1H), 5.08 (d, J = 12.2 Hz, 1H), 4.92 (d, J = 12.2 Hz, 1H), 2.49 (s, 3H). °C
NMR (100 MHz, CDCls) 6 162.4, 150.5, 146.1, 145.9, 138.6, 137.2, 136.3, 131.2,
129.91, 129.86, 129.0, 127.7, 127.0, 126.5, 120.5, 99.8, 66.7, 21.3. IR (KBr): 2922,
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1667, 1629, 1487, 1270, 999, 751, 658 cm™'; HRMS (ESI) m/z caled for C sH;5N,0,
[M+H]" 291.1128, found 291.1118.

(2)-12-Chloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2d).
white solid; 0.098 g, 88% yield; m.p. 226-227 °C. '"H NMR (400 MHz, CDCls) 6 8.21
(d, J = 2.4 Hz, 1H), 7.72-7.68 (m, 1H), 7.66-7.62 (m, 1H), 7.58-7.54 (m, 3H),
7.42-7.37 (m, 1H), 6.15 (d, J = 9.0 Hz, 1H), 5.36 (d, J = 9.0 Hz, 1H), 5.08 (d, J =
12.2 Hz, 1H), 4.94 (d, J = 12.2 Hz, 1H). >*C NMR (100 MHz, CDCl3) § 161.4, 151.6,
146.7, 146.4, 138.2, 135.3, 132.7, 131.3, 130.13, 130.06, 128.82, 128.77, 127.5, 126.4,
121.8, 99.4, 66.7. IR (KBr): 3156, 2849, 1693, 1630, 1550, 1471, 1270, 1084, 876,
749 Cmfl; HRMS (ESI) m/z caled for Ci7H;2N,O,Cl [M+H]+ 311.0582, found
311.0572.

(2)-12-Bromo-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2e).
white solid; 0.108 g, 85% yield; m.p. 228-229 °C. '"H NMR (400 MHz, CDCl;) ¢ 8.37
(d, J=2.3 Hz, 1H), 7.87-7.82 (m, 1H), 7.58-7.54 (m, 4H), 7.41-7.37 (m, 1H), 6.15
(d, J=9.0 Hz, 1H), 5.35 (d, J = 9.0 Hz, 1H), 5.08 (d, J = 12.2 Hz, 1H), 4.94 (d, J =
12.2 Hz, 1H). >C NMR (100 MHz, CDCls) 6 161.3, 151.8, 146.8, 146.6, 138.2, 138.0,
131.3, 130.1, 130.0, 129.6, 128.9, 128.8, 127.5, 122.1, 120.4, 99.5, 66.7. IR (KBr):
2909, 1676, 1630, 1467, 1320, 1112, 1023, 832, 770 cm'; HRMS (ESI) m/z calcd for
C17H12N,0,Br [M+H]" 355.0077, found 355.0065.
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(2)-12-Fluoro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (21).
white solid; 0.101 g, 95% yield; m.p. 160-162 °C. "H NMR (400 MHz, CDCl3) o
7.92-7.87 (m, 1H), 7.73-7.68 (m, 1H), 7.59-7.54 (m, 3H), 7.52-7.46 (m, 1H),
7.44-7.38 (m, 1H), 6.14 (d, J = 9.0 Hz, 1H), 5.36 (d, J = 9.0 Hz, 1H), 5.08 (d, J =
12.2 Hz, 1H), 4.94 (d, J = 12.2 Hz, 1H). ®C NMR (100 MHz, CDCl;) § 162.1 (d, J =
247.3), 161.7 (d, J = 3.4 Hz), 150.7 (d, J = 2.2 Hz), 146.4, 144.6, 138.2, 131.3, 130.1,
130.0, 129.6 (d, J = 8.2 Hz), 128.9, 127.5, 123.5 (d, J = 24.0 Hz), 122.0 (d, J = 8.8
Hz), 112.1 (d, J = 23.6 Hz), 99.4, 66.6. IR (KBr): 2909, 1634, 1608, 1470, 1325, 1268,
1 1074, 774, 699 cm™'; HRMS (ESI) m/z calcd for C7H;o2N,O,F [M+H]" 295.0877,
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(2)-12-Nitro-5H,14H-benzo|6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2g).

found 295.0869.

white solid; 0.089 g, 77% yield; m.p. 242-243 °C. "H NMR (400 MHz, CDCl3) 6 9.10
(d, J = 2.6 Hz, 1H), 7.57-7.52 (m, 1H), 7.79 (d, J = 9.0 Hz, 1H), 7.62-7.56 (m, 3H),
7.42-7.37 (m, 1H), 6.23 (d, J = 9.0 Hz, 1H), 5.40 (d, J = 9.0 Hz, 1H), 5.12 (d, J =
12.2 Hz, 1H), 4.99 (d, J = 12.2 Hz, 1H). >C NMR (100 MHz, CDCl3) § 161.4, 154.8,
152.1, 147.7, 145.6, 137.8, 131.5, 130.5, 130.3, 128.9, 128.7, 127.4, 123.8, 120.8,
99.3, 66.8. IR (KBr): 2941, 1627, 1611, 1549, 1470, 1346, 1270, 1060, 847, 697 cm™';
HRMS (ESI) m/z caled for Ci7H2N304 [M+H]' 322.0822, found 322.0823.



(2)-11-Chloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2h).
white solid; 0.105 g, 94% yield; m.p. 231-232 °C. "HNMR (400 MHz, CDCl3) 6 8.19
(d, J=8.5Hz, 1H), 7.69 (d, J = 1.9 Hz, 1H), 7.59-7.53 (m, 3H), 7.44-7.37 (m, 2H),
6.15(d,J=9.0 Hz, 1H), 5.36 (d, J=9.0 Hz, 1H), 5.08 (d, J = 12.2 Hz, 1H), 4.94 (d, J
= 12.2 Hz, 1H). >C NMR (100 MHz, CDCls) § 161.8, 152.7, 148.9, 146.7, 141.1,
138.2, 131.3, 130.1, 130.0, 128.8, 128.6, 127.6, 127.5, 126.7, 119.2, 99.5, 66.7. IR
(KBr): 2962, 1627, 1599, 1460, 1404, 1349, 1262, 928, 877, 763 cm'; HRMS (ESI)
m/z calcd for C;7H;,N,0,C1 [M+H]" 311.0582, found 311.0571.
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(2)-10-Chloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2i).
white solid; 0.102 g, 91% yield; m.p. 176-178 °C. 'H NMR (400 MHz, CDCl3) o
8.21-8.17 (m, 1H), 7.87-7.83 (m, 1H), 7.59-7.53 (m, 3H), 7.41-7.35 (m, 2H), 6.16 (d,
J=9.0 Hz, 1H), 5.48 (d, J=9.0 Hz, 1H), 5.10 (d, J=12.2 Hz, 1H), 4.94 (d, J=12.2
Hz, 1H). °C NMR (100 MHz, CDCl;) § 162.0, 152.2, 146.9, 144.8, 138.3, 135.0,
131.5, 131.3, 130.2, 130.1, 128.9, 127.5, 126.8, 125.9, 122.4, 99.7, 66.7. IR (KBr):
2904, 1638, 1570, 1439, 1267, 1081, 742 cm'; HRMS (ESI) m/z caled for
C17H12N,0,C1 [M+H]" 311.0582, found 311.0573.
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(2)-13-Chloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2j).

white solid; 0.102 g, 91% yield; m.p. 228-229 °C. '"H NMR (400 MHz, CDCl;) ¢ 8.21
(d, J=2.4 Hz, 1H), 7.72-7.68 (m, 1H), 7.64 (d, J = 8.7 Hz, 1H), 7.59-7.53 (m, 3H),
7.41-7.36 (m, 1H), 6.15 (d, J = 9.0 Hz, 1H), 5.36 (d, J = 9.0 Hz, 1H), 5.08 (d, J =
12.2 Hz, 1H), 4.94 (d, J = 12.2 Hz, 1H). *C NMR (100 MHz, CDCls) § 161.4, 151.6,
146.7, 146.4, 138.2, 135.3, 132.7, 131.3, 130.1, 130.0, 128.8, 128.7, 127.5, 126.4,
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121.8, 99.4, 66.7. IR (KBr): 3160, 2909, 1630, 1549, 1325, 1113, 997, 833, 771 cm™';
HRMS (ESI) m/z calcd for Ci7H;2N>0,C1 [M+H]" 311.0582, found 311.0573.

MeQO

(2)-2-Methoxy-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one  (2K).
white solid; 0.073 g, 66% yield; m.p. 155-156 °C. "H NMR (400 MHz, CDCl;) 0 8.28
(d, J=8.0 Hz, 1H), 7.81-7.68 (m, 2H), 7.50-7.42 (m, 2H), 7.10-7.06 (m, 1H), 6.90
(d, J = 2.6 Hz, 1H), 6.14 (d, J = 9.0 Hz, 1H), 5.38 (d, J = 9.0 Hz, 1H), 5.02 (d, J =
12.3 Hz, 1H), 4.88 (d, J = 12.3 Hz, 1H), 3.84 (s, 3H). °C NMR (100 MHz, CDCl;) §
162.3, 160.5, 151.4, 147.9, 146.5, 139.6, 134.8, 132.1, 127.1, 126.9, 121.3, 120.7,
116.9, 111.9, 99.5, 66.4, 55.6. IR (KBr): 3011, 2909, 1633, 1608, 1510, 1469, 1299,
1170, 1026, 805, 698 cmﬁl; HRMS (ESI) m/z calcd for C1gH;sN>O; [MJrH]+ 307.1077,
found 307.1068.

Br

(2)-2-Bromo-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one 21).
white solid; 0.105 g, 82% yield; m.p. 175-176 °C. "H NMR (500 MHz, CDCl;) ¢ 8.26
(d, J=8.0 Hz, 1H), 7.79 (t, J = 7.7 Hz, 1H), 7.72-7.65 (m, 2H), 7.60 (d, J = 1.8 Hz,
1H), 7.49 (t, J = 7.5 Hz, 1H), 7.41 (d, J = 8.3 Hz, 1H), 6.14 (d, J = 9.0 Hz, 1H), 5.39
(d, J = 9.0 Hz, 1H), 5.04 (d, J = 12.3 Hz, 1H), 4.90 (d, J = 12.3 Hz, 1H). °C NMR
(125 MHz, CDCl3) ¢ 162.1, 150.8, 147.7, 146.3, 139.4, 135.1, 133.3, 132.4, 130.8,
128.0, 127.2, 127.1, 127.1, 123.3, 120.5, 99.6, 66.1. IR (KBr): 2941, 1635, 1607,
1406, 1325, 1256, 1078, 827, 766 cm_l; HRMS (ESI) m/z caled for C;7H12N,O,Br
[M+H]" 355.0077, found 355.0066.
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(2)-2-(Trifluoromethyl)-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-
one (2m). white solid; 0.121 g, 98% yield; m.p. 147-150 °C. 'H NMR (400 MHz,
CDCl3) 6 8.27 (d, J = 7.9 Hz, 1H), 7.84-7.64 (m, 5H), 7.50 (t, J = 7.5 Hz, 1H), 6.15
(d, J=9.0 Hz, 1H), 5.42 (d, J = 9.0 Hz, 1H), 5.12 (d, J = 12.2 Hz, 1H), 498 (d, J =
12.2 Hz, 1H). >C NMR (100 MHz, CDCl3) 6 162.2, 150.6, 147.8, 146.3, 138.8, 135.2,
132.6 (q, J = 16.0 Hz), 132.1 (q, J = 16.0 Hz), 132.0, 127.3, 127.2, 127.1, 126.7 (q, J
=3.5Hz), 1253 (q, J=3.9 Hz), 124.6 (q, J = 271.2 Hz), 120.5, 99.7, 66.0. IR (KBr):
3057, 2941, 1634, 1609, 1558, 1425, 1255, 1145, 1076, 886, 697 cm™'; HRMS (ESI)
m/z caled for C1sH,N,O,F; [M+H]' 345.0845, found 345.0831.

OMe
(@]
@ |
~ (0]
N@/
2n

(2)-3-Methoxy-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one  (2n).
white solid; 0.067 g, 61% yield; m.p. 251-253 °C. "H NMR (400 MHz, CDCl3) o
8.29-8.24 (m, 1H), 7.79-7.73 (m, 1H), 7.71-7.67 (m, 1H), 7.49-7.43 (m, 1H), 7.33 (d,
J=28.8 Hz, 1H), 7.10-7.06 (m, 1H), 7.01 (d, J= 2.8 Hz, 1H), 6.15 (d, J =9.0 Hz, 1H),
5.39(d,J=9.0 Hz, 1H), 5.04 (d, J = 12.1 Hz, 1H), 4.86 (d, J=12.1 Hz, 1H), 3.88 (s,
3H). C NMR (100 MHz, CDCl3) § 162.6, 160.2, 151.6, 147.9, 146.3, 134.8, 131.1,
129.9, 128.7, 127.1, 127.0, 126.8, 120.7, 116.2, 115.2, 99.7, 66.9, 55.6. IR (KBr):
2906, 1637, 1604, 1502, 1290, 1143, 930, 783, 697 cm '; HRMS (ESI) m/z calcd for
CisH5sN,O3 [M+H]" 307.1077, found 307.1064.
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(2)-3-Chloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (20).
white solid; 0.076 g, 68% yield; m.p. 219-211 °C. "H NMR (500 MHz, CDCl;) o
8.27-8.24 (m, 1H), 7.81-7.76 (m, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.55-7.45 (m, 3H),
7.37 (d, J =8.4 Hz, 1H), 6.15 (d, J =9.0 Hz, 1H), 5.39 (d, J = 9.0 Hz, 1H), 5.04 (d, J
= 12.3 Hz, 1H), 4.88 (d, J = 12.3 Hz, 1H). >C NMR (125 MHz, CDCl;) § 162.3,
150.9, 147.8, 146.2, 136.8, 135.5, 135.0, 131.1, 130.5, 130.2, 129.2, 127.3, 127.2,
127.1, 120.5, 99.7, 66.2. IR (KBr): 2909, 1647, 1607, 1564, 1407, 1291, 1102, 898,
766, 693 cm‘l; HRMS (ESI) m/z calcd for C17H2N,O,Cl [M+H]+ 311.0582, found

311.0570.
MeQ OMe
o)
L
N//\:/o
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(2)-2,3-Dimethoxy-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one
(2p). white solid; 0.025 g, 21% yield; m.p. 213-215 °C. "H NMR (400 MHz, CDCls)
08.28 (d, J=7.8 Hz, 1H), 7.81-7.68 (m, 2H), 7.48 (t, J = 7.4 Hz, 1H), 6.95-6.84 (m,
2H), 6.17 (d, J =7.9 Hz, 1H), 5.40 (d, J=8.2 Hz, 1H), 5.03 (d, J=12.1 Hz, 1H), 4.86
(d, J=12.1 Hz, 1H), 3.96 (s, 3H), 3.90 (s, 3H). *C NMR (100 MHz, CDCl3) 6 162.5,
151.8, 150.2, 150.1, 147.9, 146.6, 134.9, 131.7, 127.1, 126.9, 121.2, 120.7, 112.2,
109.9, 99.6, 67.0, 56.2, 56.1. IR (KBr): 2974, 1673, 1627, 1551, 1470, 1308, 1172,
825, 785 cm '; HRMS (ESI) m/z caled for CoH7N,O4 [M+H]" 337.1183, found
337.1169.

S9



(Z2)-5-Methyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (29).
white solid; 0.059 g, 56% yield; m.p. 240-242 °C. "H NMR (400 MHz, CDCl3) o
8.30-8.26 (m, 1H), 7.80-7.75 (m, 1H), 7.70 (d, J = 7.6 Hz, 1H), 7.64-7.60 (m, 1H),
7.59-7.44 (m, 3H), 7.39-7.36 (m, 1H), 6.12 (d, J = 9.0 Hz, 1H), 5.45 (q, J = 6.5 Hz,
1H), 5.33 (d, J = 9.0 Hz, 1H), 1.71 (d, J = 6.5 Hz, 3H). °C NMR (100 MHz, CDCl;)
0 162.5, 151.8, 148.0, 147.1, 137.9, 134.8, 132.5, 129.9, 129.4, 127.5, 127.1, 127.0,
126.9, 126.0, 120.8, 99.5, 70.0, 18.1. IR (KBr): 2924, 1674, 1627, 1457, 1266, 1198,
950, 752 cm_l; HRMS (ESI) m/z calcd for C;gH;sN,O, [MJrH]+ 291.1128, found
291.1117.

(2)-5-Phenyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2r). The
reaction time was 18 h; white solid; 0.094 g, 74% yield; m.p. 160-162 °C. "H NMR
(400 MHz, CDCl3) 0 7.91-7.88 (m, 1H), 7.67-7.56 (m, 4H), 7.44 (d, J = 8.1 Hz, 1H),
7.33-7.25 (m, 2H), 7.15 (d, J = 8.3 Hz, 2H), 6.90 (t, J = 7.8 Hz, 2H), 6.64—6.58 (m,
1H), 6.52 (s, 1H), 6.33 (d, J = 8.9 Hz, 1H), 5.49 (d, J = 8.9 Hz, 1H). °C NMR (100
MHz, CDCls) 6 161.0, 151.0, 147.5, 145.2, 137.9, 137.3, 134.1, 133.4, 131.2, 130.2,
129.9, 129.6, 127.7, 126.8, 126.5, 126.4, 126.3, 123.7, 120.1, 102.6, 83.5. IR (KBr):
3160, 2909, 1675, 1638, 1607, 1473, 1348, 1130, 999, 774, 695 cm'; HRMS (ESI)
m/z caled for Cp3sH7N,0, [M+H]" 353.1285, found 353.1272.
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(2)-5,5-Dimethyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2s).
white solid; 0.053 g, 48% yield; m.p. 235-236 °C. '"H NMR (500 MHz, CDCl3) o
8.34-8.30 (m, 1H), 7.81-7.72 (m, 2H), 7.52-7.43 (m, 2H), 7.40-7.34 (m, 2H), 7.02 (d,
J=17.2 Hz, 1H), 6.42 (d, J = 5.0 Hz, 1H), 6.14 (d, J = 5.0 Hz, 1H), 1.84 (s, 3H), 1.61
(s, 3H). °C NMR (125 MHz, CDCl3) ¢ 163.0, 152.1, 149.1, 147.3, 140.4, 137.5,
134.6, 130.8, 129.7, 129.0, 127.3, 127.2, 126.9, 126.6, 121.5, 117.3, 82.4, 29.9, 26.2.
IR (KBr): 3080, 2981, 1669, 1627, 1583, 1488, 1334, 1260, 1063, 887, 701 cm';
HRMS (ESI) m/z caled for CjoH;7N,O, [M+H]" 305.1285, found 305.1273.

o
)

N@O

2t n-CeHyq
(2)-7-Pentyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]|quinazolin-14-one (2t). white
solid; 0.046 g, 37% yield; m.p. 138-140 °C. 'H NMR (400 MHz, CDCls) 0 8.27 (d, J
= 7.4 Hz, 1H), 7.81-7.70 (m, 2H), 7.58-7.41 (m, 5H), 5.41 (s, 1H), 5.08 (d, J = 12.2
Hz, 1H), 4.92 (d, J = 12.2 Hz, 1H), 2.17-2.08 (m, 1H), 1.98-1.88 (m, 1H), 1.36-1.25
(m, 4H), 1.19-1.07 (m, 2H), 0.77 (t, J = 7.3 Hz, 3H). °C NMR (125 MHz, CDCl;) §
162.3, 152.0, 138.3, 134.9, 130.9, 129.7, 129.5, 127.3, 127.1, 126.9, 126.8, 120.5,
96.4, 66.5, 36.9, 30.5, 26.5, 22.3, 13.9. IR (KBr): 2924, 2854, 1681, 1641, 1557, 1339,
1272, 771, 670 cm'; HRMS (ESI) m/z caled for CpoHy3N,0, [M+H]™ 347.1754,
found 347.1744.

O

L
Al
2u Ph

(2)-7-Phenyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2u). The
reaction time was 34 h. white solid; 0.070 g, 55% yield; m.p. 219-220 °C. 'H NMR
(400 MHz, CDCls) 6 8.35-8.28 (m, 1H), 7.83-7.73 (m, 2H), 7.64-7.59 (m, 1H),
7.57-7.44 (m, 6H), 7.34-7.27 (m, 3H), 6.04 (s, 1H), 5.26 (d, J=12.3 Hz, 1H), 5.14 (d,
J=12.3 Hz, 1H). °C NMR (100 MHz, CDCl;) ¢ 162.3, 155.2, 151.8, 148.0, 138.3,
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136.3, 134.9, 130.9, 129.9, 129.5, 129.1, 128.2, 127.4, 127.2, 127.1, 126.9, 126.4,
120.7, 97.8, 67.2. IR (KBr): 3160, 2909, 1682, 1637, 1608, 1558, 1332, 1269, 1075,
896, 686 cmﬁl; HRMS (ESI) m/z calcd for Cp;3Hi17N,0, [MJrH]+ 353.1285, found

353.1272.
)
N Ph
Al
2v Ph

(2)-5,7-Diphenyl-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2v).
The reaction time was 67 h. white solid; 0.143 g, 93% yield; m.p. 212-214 °C. 'H
NMR (400 MHz, CDCls) ¢ 8.39-8.35 (m, 1H), 7.84-7.75 (m, 2H), 7.70-7.63 (m, 2H),
7.55-7.44 (m, 5H), 7.42-7.31 (m, 7H), 7.19 (d, J = 7.5 Hz, 1H), 6.66 (s, 1H), 6.11 (s,
1H). °C NMR (100 MHz, CDCls) 6 162.4, 155.4, 151.9, 148.1, 138.5, 138.0, 136.7,
135.0, 133.4, 130.0, 129.6, 129.5, 129.0, 128.4, 128.3, 128.0, 127.3, 127.2, 127.0,
126.9, 126.6, 126.3, 120.9, 98.1, 75.4. IR (KBr): 2918, 1631, 1606, 1579, 1556, 1471,
1344, 1026, 753, 695 cmﬁl; HRMS (ESI) m/z calcd for Cy9H,1N,O, [MJrH]+ 429.1598,
found 429.1587.

Cl
O
|
C \©\)J\ N
2w

(2)-3,12-Dichloro-5H,14H-benzo[6,7][1,5]oxazocino[4,5-b]quinazolin-14-one (2w).
white solid; 0.093 g, 75% yield; m.p. 233-235 °C. "H NMR (400 MHz, CDCl3) 0 8.19
(d, J=2.4 Hz, 1H), 7.73-7.68 (m, 1H), 7.63 (d, J = 8.7 Hz, 1H), 7.54 — 7.50 (m, 2H),
7.35(d, J=28.7 Hz, 1H), 6.16 (d, J = 9.0 Hz, 1H), 5.36 (d, J = 9.0 Hz, 1H), 5.02 (d, J
= 12.3 Hz, 1H), 4.88 (d, J = 12.3 Hz, 1H). >C NMR (100 MHz, CDCl;) § 161.3,
151.1, 146.5, 146.4, 136.5, 135.7, 135.4, 132.9, 131.2, 130.5, 130.4, 129.1, 128.9,
126.4, 121.6, 99.5, 66.2. IR (KBr): 3092, 2954, 1676, 1631, 1572, 1555, 1300, 1097,
827, 767 cmﬁl; HRMS (ESI) m/z calcd for Cy7H;1N,O,Cl [MJrH]+ 345.0192, found
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345.0181.

Tert-Butyl (Z)-14-0x0-5H-benzo[7,8][1,5]diazocino[2,1-b]quinazoline-6(14H)-car-
boxylate (2x). white solid; 0.037 g, 27% yield; m.p. 124-126 °C. '"H NMR (400 MHz,
CDCl) ¢ 8.27 (d, J = 7.2 Hz, 1H), 7.80-7.74 (m, 1H), 7.70 (d, J = 8.1 Hz, 1H),
7.51-7.45 (m, 4H), 7.40-7.35 (m, 1H), 6.81 (s, 1H), 5.44 (d, J = 9.5 Hz, 2H), 4.18 (s,
1H), 1.52 (s, 9H). *C NMR (100 MHz, CDCls) § 171.1, 162.4, 151.8, 151.7, 147.8,
137.6, 134.8, 130.6, 130.1, 128.9, 127.6, 127.1, 126.9, 120.8, 101.5, 83.2, 60.3, 28.1,
21.0, 14.2. IR (KBr): 2924, 1637, 1615, 1551, 1360, 1130, 1089, 837, 754, 699 cm ';
HRMS (EST) m/z caled for C5,H»,N305 [M+H]™ 376.1656, found 376.1636.

0]
L

N//K:/O

2y
(2)-5,6-Dihydro-4H,8H-[1,5]oxazocino[4,5-b]quinazolin-8-one (2y). white solid;
0.033 g, 40% yield; m.p. 176-178 °C. '"H NMR (400 MHz, CDCl;) 6 8.26-8.22 (m,
1H), 7.74-7.69 (m, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.45-7.39 (m, 1H), 6.69 (d, J = 8.6
Hz, 1H), 5.34 (d, J = 8.6 Hz, 1H), 4.44 (s, 2H), 4.16-4.10 (m, 2H), 2.15-2.07 (m, 2H).
C NMR (100 MHz, CDCl3) 6 162.0, 152.9, 152.7, 148.1, 134.4, 126.9, 126.6, 126.4,
120.2, 97.8, 66.0, 41.7, 26.6. IR (KBr): 3042, 2974, 1637, 1607, 1557, 1473, 1251,

1068, 771, 702 cm'; HRMS (ESI) m/z caled for Ci3H;3N,O, [M+H]™ 229.0972,

found 229.0963.
O

©5‘\N/\\o
N/)\%

3
1,2-Dihydro-11H-[1,4]oxazepino[5,4-b]quinazolin-11-one (3). white solid; 0.025 g,
33% yield; m.p. 164-166 °C. 'H NMR (400 MHz, CDCls) 0 8.25-8.21 (m, 1H),
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7.74-7.69 (m, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.43-7.38 (m, 1H), 6.75 (d, ] = 8.5 Hz,
1H), 5.64 (d, J = 8.5 Hz, 1H), 4.45 (s, 2H). >C NMR (100 MHz, CDCls) 6 161.4,
152.2, 150.6, 148.3, 134.5, 127.0, 126.9, 126.2, 118.8, 101.5, 71.4, 42.7. IR (KBr):
2922, 1640, 1605, 1470, 1361, 1086, 837, 699 cm '; HRMS (ESI) m/z caled for
C1,H1N,0, [M+H]" 215.0815, found 215.0806.

13H-Benzo[2,3][1,4]oxazepino[5,4-b]quinazolin-13-one (4). white solid; 0.027 g,
29% yield; m.p. 187-188 °C. '"H NMR (500 MHz, CDCls) ¢ 8.25 (d, J = 7.7 Hz, 1H),
7.80-7.76 (m, 2H), 7.50-7.44 (m, 1H), 7.30-7.26 (m, 1H), 6.84 (d, J = 5.9 Hz, 1H),
6.67 (d, J = 5.9 Hz, 1H), 6.62—6.57 (m, 1H), 6.45 (d, J = 10.0 Hz, 1H), 6.07 (d, J =
8.7 Hz, 1H). *C NMR (125 MHz, CDCls) J 160.9, 158.6, 158.0, 149.3, 142.4, 141.4,
134.6, 134.5, 129.5, 128.0, 127.7, 127.0, 126.7, 125.2, 120.9. IR (KBr): 2922, 1638,
1631, 1556, 1323, 1137, 1070, 843, 750 cm '; HRMS (ESI) m/z caled for Ci¢H; N,O,
[M+H]" 263.0815, found 263.0805.

(0]
o
Me

5
7-Methyl-6a,7-dihydro-5H,12H-benzo[4,5][1,3]oxazino|2,3-b]quinazolin-12-one
(5). white solid; 0.022 g, 23% yield; m.p. 101-102 °C. "H NMR (400 MHz, CDCl;) ¢
8.12-8,08 (m, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.51-7.45 (m, 1H), 7.33 (t, J = 8.0 Hz,
1H), 7.25-7.19 (m, 1H), 7.06 (d, J=7.6 Hz, 1H), 6.94 (t,J = 7.4 Hz, 1H), 6.77 (d, J =
8.3 Hz, 1H), 5.92 (s, 1H), 5.16 (d, J=15.4 Hz, 1H), 5.04 (d, J = 15.4 Hz, 1H), 3.14 (s,
3H). *C NMR (100 MHz, CDCls) 6 161.0, 144.2, 136.4, 134.5, 129.0, 127.2, 126.5,
126.1, 125.8, 124.3, 118.9, 113.6, 111.3, 94.6, 67.2, 34.9. HRMS (ESI) m/z calcd for
Ci6H1sN,0, [M+H]" 267.1128, found 267.1132.
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3. Synthesis of compound 1

2
$ )
R2
0 H,N | b
H
ey “ChoH R L
2o 100 °C NH2 3 NH2 07 “xH
s4
R2 — R3 R2
0 | A g 0 | S
1. LiAIH4, THF
e T NN 1. TsOH MgSOy, THF, it N\ S\~ N
2. RT I H 2.0DQ ~R+/ P
2. 10 wt% NaOH NH, XH R3 = TMS N)\XH
S5 1 R®
— 3
//TR
0
R3 = TMS|1. TsOH, MgSQy, THF, rt
2.DDQ
2 R?
0 > 0
| P AgNOj ag. 1 wit% N N
B N >
R Acetone, Ny, rt R1+/ P
N 2 N7 XH
NT O XH X
S6 T™MS

General procedure B'"*: S1 (15.3 mmol) and S2 (16.8 mmol) were added to water
(50 mL), and the mixture was stirred at 100 °C for 12 h in air. After the completion of
the reaction (TLC), the reaction mixture was cooled for a while, and then filtrated.

The filter cake was washed by warm water, then dried and give S3 as a pale yellow

solid.

S3 (15 mmol) was added to methanol (75 mL), and then concentrated sulfuric acid
(98%, 3 mL) was added dropwise to the solution. The mixture was stirred at 70 °C for
48 h under nitrogen. After the completion of the reaction (TLC), methanol was
removed under reduced pressure. NaOH 10 wt% aqueous solution was added to the
residue till the pH value is 7. The precipitation obtained was filtrated, and the filter
cake collected was purified by column chromatography on silica gel (dichloro-

methane/petroleum ether 1/1) to give intermediate product S4.

Lithium aluminium hydride (0.38 g, 10 mmol) was added in portions to a stirred
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solution of S4 (5 mmol) in THF (30 mL) at 0 °C. Then the mixture was stirred for 4 h
at 0 °C under nitrogen. After the completion of the reaction (TLC), NaOH solution
(10 wt%) was added dropwise at 0 °C until the precipitate of AI(OH); was formed.
The filtrate was collected by filtration. After removal of the solvent under reduced
pressure, the residue was purified by column chromatography on silica gel

(dichloromethane) to afford intermediate product S5.

The p-toluenesulfonic acid (0.130 g, 0.76 mmol) was added to a stirred mixture of
S5 (2.53 mmol), aldehyde (0.48 g, 3.80 mmol) and anhydrous magnesium sulfate
(1.40 g, 11.67 mmol) in THF (20 mL) under N, atmosphere. The mixture was stirred
at rt for 3 h. After the completion of the reaction (TLC), DDQ was added to it.
Continuing to stir for 0.5 h at rt, the solvent was removed under reduced pressure. The
crude product was purified by column chromatography on silica gel (dichloromethane)

to give intermediate product S6.

A solution of AgNO; (1 wt%, 2.6 mL, 0.15 mmol) was added to a stirred solution
of S6 (1.5 mmol) in acetone (20 mL). Then the mixture was stirred for 2.5 h at rt in
the dark. After the completion of the reaction (TLC), NaCl (0.2 g) was added to the
clear solution to precipitate the silver ion. After dried (Na,SO4) and removal of the
solvent by vacuum, the residue was purified by column chromatography on silica gel

(dichloromethane/ethyl acetate 40/1) to give compounds 1.

(0]
I
~
OH
NJ\
1a

2-Ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1a). White solid;
0.330 g, 63% yield for the last step; m.p. 183—184 °C. "H NMR (400 MHz, CDCl;) &
8.30-8.26 (m, 1H), 7.85-7.77 (m, 2H), 7.65 (d, J = 7.6 Hz, 1H), 7.58-7.50 (m, 2H),
7.48-7.42 (m, 1H), 7.27-7.22 (m, 1H), 4.48 (s, 2H), 3.07 (s, 1H), 2.85 (s, 1H). *C
NMR (100 MHz, CDCl3) ¢ 161.6, 147.4, 138.6, 138.5, 135.14, 135.07, 130.3, 129.7,
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128.9, 128.8, 128.4, 127.7, 127.2, 121.7, 83.4, 76.1, 61.2. IR (KBr): 3452, 2972, 2110,
1670, 1556, 1470, 1385, 1337, 1268, 1049, 772, 695 cm™'; HRMS (ESI) m/z calcd for
C17H12N,0, [M+H] 277.0972, found 277.0951.

(0]
MeO N
/)\
N % OH
1b

2-Ethynyl-3-(2-(hydroxymethyl)phenyl)-6-methoxyquinazolin-4(3H)-one (1b).
White solid; 0.250 g, 43% yield for the last step; m.p. 301-303 °C. '"H NMR (500
MHz, CDCls) ¢ 7.74 (d, J = 9.0 Hz, 1H), 7.68-7.65 (m, 2H), 7.58-7.54 (m, 1H),
7.50-7.46 (m, 1H), 7.44-7.40 (m, 1H), 7.29-7.26 (m, 1H), 4.52-4.48 (m, 2H), 3.93 (s,
3H), 3.03 (s, 1H), 2.45-2.37 (m, 1H). C NMR (125 MHz, CDCls) 6 161.8, 159.8,
142.1, 138.3, 136.3, 135.6, 130.4, 130.1, 129.6, 129.1, 129.0, 125.3, 122.8, 106.7,
82.7, 76.3, 61.6, 56.0. IR (KBr): 3285, 2924, 1693, 1615, 1551, 1490, 1450, 1360,
1325, 1261, 1127, 1086, 1048, 1014, 837, 761, 704 cm '; HRMS (ESI) m/z calcd for
CisH5sN,O3 [M+H]" 307.1077, found 307.1068.

O

—
N OH
1

C

74

2-Ethynyl-3-(2-(hydroxymethyl)phenyl)-6-methylquinazolin-4(3H)-one (1¢)
White solid; 0.342 g, 62% yield for the last step; m.p. 162—163 °C. "H NMR (400
MHz, CDCls) 6 8.08 (s, 1H), 7.71-7.68 (m, 1H), 7.66—7.62 (m, 2H), 7.56-7.51 (m,
1H), 7.49-7.43 (m, 1H), 7.27-7.23 (m, 1H), 4.48 (d, J = 5.9 Hz, 2H), 3.03 (s, 1H),
2.63 (t, J = 6.1 Hz, 1H), 2.51 (s, 3H). °C NMR (100 MHz, CDCl3) ¢ 161.8, 145.5,
139.0, 138.4, 137.8, 136.5, 135.4, 130.3, 129.9, 129.0, 128.9, 127.6, 126.7, 121.5,
83.0, 76.2, 61.4, 21.4. IR (KBr): 3203, 2922, 1684, 1611, 1579, 1553, 1489, 1340,
1323, 1273, 1198, 1137, 1013, 950, 828, 749, 665 cm™'; HRMS (ESI) m/z calcd for
CisHsN,O, [M+H]" 291.1128, found 291.1119.
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6-Chloro-2-ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1d).
White solid; 0.424 g, 72% yield for the last step; m.p. 185-187 °C. "H NMR (400
MHz, CDCls) ¢ 8.25 (d, J = 1.7 Hz, 1H), 7.78-7.71 (m, 2H), 7.66—7.62 (m, 1H),
7.58-7.52 (m, 1H), 7.50-7.45 (m, 1 H), 7.27-7.22 (m, 1H), 4.49 (d, J = 6.1 Hz, 2H),
3.09 (s, 1H), 2.45 (t, J = 6.1 Hz, 1H). >C NMR (100 MHz, CDCl;) 6 160.7, 145.9,
138.8, 138.3, 135.5, 135.1, 134.4, 130.5, 129.9, 129.4, 129.1, 128.9, 126.6, 122.8,
83.8, 76.0, 61.5. IR (KBr): 3280, 3169, 2849, 1690, 1573, 1548, 1470, 1336, 1318,
1270, 1207, 1025, 829, 788, 709 cm'; HRMS (ESI) m/z caled for Ci7H2N,0,Cl
[M+H]" 311.0582, found 311.0570.

0

Br N
/)\
N~ S OH

1e

6-Bromo-2-ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1e).
White solid; 0.377 g, 56% yield for the last step; m.p. 178-180 °C. "H NMR (400
MHz, CDCls) ¢ 8.41 (d, J = 2.3 Hz, 1H), 7.92-7.87 (m, 1H), 7.67-7.61 (m, 2H),
7.57-7.52 (m, 1H), 7.50-7.45 (m, 1H), 7.27-7.23 (m, 1H), 4.49 (d, J = 6.0 Hz, 2H),
3.10 (s, 1H), 2.47 (t, J = 6.1 Hz, 1H). °C NMR (100 MHz, CDCl;) J 160.5, 146.3,
139.0, 138.28, 138.26, 135.1, 130.5, 129.9, 129.7, 129.5, 129.1, 128.9, 123.1, 122.2,
83.8, 76.0, 61.5. IR (KBr): 3281, 3173, 3071, 2879, 1670, 1571, 1546, 1466, 1335,
1315, 1270, 1207, 1132, 1016, 828, 768, 680 cm '; HRMS (ESI) m/z calcd for
C;7H,N,0,Br [M+H]" 355.0077, found 355.0064.

0]

F N
/)\
N~ ©OH

1f
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2-Ethynyl-6-fluoro-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1f). White
solid; 0.430 g, 77% yield for the last step; m.p. 175-177 °C. '"H NMR (400 MHz,
CDCl3) 0 7.96-7.91 (m, 1H), 7.85-7.79 (m, 1H), 7.67-7.63 (m, 1H), 7.58-7.53 (m,
2H), 7.51-7.46 (m, 2H), 7.28-7.25 (m, 1H), 4.51 (d, J = 6.0 Hz, 2H), 3.07 (s, 1H),
2.36 (t, J = 6.1 Hz, 1H). °C NMR (100 MHz, CDCl3) ¢ 163.1 (d, J = 247. 4 Hz),
161.0 (d, J = 3.4 Hz), 144.2 (d, J = 2.1 Hz), 138.3, 138.0 (d, J = 2.7 Hz), 135.2,
130.51, 130.45, 130.4, 130.0, 129.2, 128.9, 123.8, 123.6, 123.3 (d, J = 8.9 Hz), 112.4,
112.2, 83.4, 76.0, 61.6. IR (KBr): 3234, 3156, 2849, 1697, 1557, 1482, 1405, 1343,
1322, 1250, 1123, 1058, 839, 749, 713 cm '; HRMS (ESI) m/z calcd for C,7H,N,0,F
[M+H]" 295.0877, found 295.0868.

0
O,N \
/)\
N” S OH

19
2-Ethynyl-3-(2-(hydroxymethyl)phenyl)-6-nitroquinazolin-4(3H)-one (1g). White
solid; 0.476 g, 78% yield for the last step; m.p. 209~211 °C. '"H NMR (500 MHz,
CDCl3) 6 9.14 (d, J = 2.6 Hz, 1H), 8.62-8.58 (m, 1H), 7.92 (d, J = 9.0 Hz, 1H),
7.66-7.62 (m, 1H), 7.61-7.56 (m, 1H), 7.54—7.48 (m, 1H), 7.31-7.27 (m, 1H), 4.55 (d,
J=6.1Hz, 2H), 3.21 (s, 1H), 2.07 (t, J = 6.1 Hz, I1H). *C NMR (125 MHz, CDCl3) §
160.5, 151.4, 146.6, 141.7, 138.0, 134.9, 130.8, 130.0, 129.5, 129.4, 129.0, 128.9,
123.8, 122.2, 85.5, 75.9, 61.9. IR (KBr): 3265, 3090, 3036, 2922, 1969, 1678, 1615,
1554, 1522, 1470, 1345, 1268, 1189, 1131, 1070, 1028, 937, 861, 763, 680 cm ';
HRMS (ESI) m/z calcd for C17H1oN30,4 [M+H]" 322.0822, found 322.0824.

0
N
/)\
cl N” S OH
1h

7-Chloro-2-ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1h).
White solid; 0.566 g, 96% yield for the last step; m.p. 85-86 °C. '"H NMR (400 MHz,
CDCl;) 6 8.24-8.19 (m, 1H), 7.81-7.75 (m, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.57-7.45
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(m, 3H), 7.26-7.20 (m, 1H), 4.49 (s, 2H), 3.10 (s, 1H), 2.50 (s, 1H). *C NMR (100
MHz, CDCl3) § 161.1, 148.4, 141.4, 139.8, 138.3, 135.1, 130.5, 129.9, 129.1, 129.0,
128.9, 128.6, 127.3, 120.2, 84.0, 75.9, 61.5. IR (KBr): 2954, 1686, 1601, 1570, 1552,
1461, 1421, 1320, 1272, 1127, 1074, 1016, 926, 879, 782, 763 cm™'; HRMS (ESI) m/z
caled for Ci7H12N,0,C1 [M+H]" 311.0582, found 311.0572.

3

N OH
Cl 1qj

8-Chloro-2-ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1i).
White solid; 0.483 g, 82% vyield for the last step; m.p. 120-121 °C. "H NMR (400
MHz, CDCls) 0 8.24-8.18 (m, 1H), 7.93-7.87 (m, 1H), 7.67-7.61 (m, 1H), 7.58-7.52
(m, 1H), 7.50-7.43 (m, 2H), 7.27-7.23 (m, 1H), 4.49 (s, 2H), 3.12 (s, 1H), 2.50-2.28
(m, 1H). *C NMR (100 MHz, CDCl3) 6 161.2, 144.4, 139.2, 138.2, 135.3, 135.1,
132.2, 130.5, 129.8, 129.1, 128.8, 128.4, 126.0, 123.4, 84.4, 76.1, 61.5. IR (KBr):
3141, 2904, 1683, 1596, 1569, 1549, 1437, 1334, 1315, 1274, 1185, 1023, 896, 766,
652 cm'; HRMS (ESI) m/z caled for Ci7H;2N,0,Cl [M+H]" 311.0582, found

311.0572.
Cl O
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5-Chloro-2-ethynyl-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1j).

White solid; 0.407 g, 69% vyield for the last step; m.p. 183-184 °C. "H NMR (400
MHz, CDCls) ¢ 8.28-8.25 (m, 1H), 7.79-7.72 (m, 2H), 7.67-7.63 (m, 1H), 7.59-7.53
(m, 1H), 7.52-7.46 (m, 1H), 7.29-7.26 (m, 1H), 4.51 (d, J = 6.0 Hz, 2H), 3.09 (s, 1H),
2.28 (t, J = 6.1 Hz, 1H). >C NMR (100 MHz, CDCls) 6 160.7, 146.0, 138.8, 138.2,
135.5, 135.2, 134.5, 130.5, 130.0, 129.5, 129.2, 128.9, 126.6, 122.9, 83.8, 76.0, 61.6.
IR (KBr): 3160, 2879, 1699, 1570, 1549, 1467, 1333, 1316, 1281, 1131, 1055, 1015,
838, 785, 722 cm '; HRMS (ESI) m/z caled for Ci7H[;N,0,Cl [M+H]" 311.0582,



found 311.0571.
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2-Ethynyl-3-(2-(hydroxymethyl)-5-methoxyphenyl)quinazolin-4(3H)-one  (1Kk).
White solid; 0.471 g, 81% yield for the last step; m.p. 75-77 °C. "H NMR (400 MHz,
CDCl) 0 8.32 (d, J = 7.9 Hz, 1H), 7.87-7.79 (m, 2H), 7.61-7.53 (m, 2H), 7.11-7.06
(m, 1H), 6.81 (d, J = 2.5 Hz, 1H), 4.44 (d, J = 6.3 Hz, 2H), 3.84 (s, 3H), 3.10 (s, 1H),
2.35-2.20 (m, 1H). *C NMR (100 MHz, CDCl3) 6 161.9, 160.1, 147.5, 138.6, 136.5,
135.1, 131.4, 130.4, 128.5, 127.9, 127.3, 121.8, 116.1, 114.4, 83.2, 76.2, 61.3, 55.6.
IR (KBr): 3067, 2909, 1671, 1616, 1579, 1555, 1506, 1470, 1321, 1246, 1175, 1029,
773,702, 577 cmﬁl; HRMS (ESI) m/z calcd for CisH15N,03 [M+H]" 307.1077, found
307.10609.
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3-(5-Bromo-2-(hydroxymethyl)phenyl)-2-ethynylquinazolin-4(3H)-one (11). White
solid; 0.538 g, 80% yield for the last step; m.p. 188—190 °C. '"H NMR (500 MHz,
CDCl) 0 8.31-8.29 (m, 1H), 7.88-7.83 (m, 1H), 7.82-7.80 (m, 1H), 7.70-7.67 (m,
1H), 7.61-7.54 (m, 2H), 7.45 (d, J = 1.9 Hz, 1H), 4.47 (d, J = 6.1 Hz, 2H), 3.14 (s,
1H), 2.41 (t, J = 6.1 Hz, 1H). >C NMR (125 MHz, CDCl3) ¢ 161.5, 147.4, 138.0,
137.7,136.3, 135.3, 133.5, 132.0, 131.1, 128.7, 128.0, 127.3, 121.9, 121.6, 83.7, 76.0,
61.0. IR (KBr): 3314, 3245, 3057, 2941, 1682, 1606, 1582, 1555, 1474, 1331, 1269,

1134, 1033, 891, 824, 780, 696 cm'; HRMS (ESI) m/z caled for Ci7H;,N>O,Br
[M+H]" 355.0077, found 355.0066.

S21



Fs

C

@)
O

N/)\% OH

1m

2-Ethynyl-3-(2-(hydroxymethyl)-5-(trifluoromethyl)phenyl)quinazolin-4(3H)-one
(1m). White solid; 0.536 g, 82% yield for the last step; m.p. 186-187 °C. 'H NMR
(400 MHz, CDCl3) ¢ 8.33-8.28 (m, 1H), 7.89-7.78 (m, 4H), 7.63—7.54 (m, 2H), 4.58
(d, J= 6.1 Hz, 2H), 3.10 (s, 1H), 2.43 (t, J = 6.1 Hz, 1H). >C NMR (100 MHz, CDCl5)
0161.4,147.4,142.6,137.9, 135.5, 1354, 131.4 (d, J =33.2 Hz), 130.1, 128.8, 128.0,
127.3, 127.2 (d, J = 3.6 Hz), 126.3 (d, J = 3.7 Hz), 123.3 (d, J = 270.9 Hz), 121.6,
83.8, 75.9, 61.0. IR (KBr): 3308, 3261, 3064, 2947, 1689, 1606, 1586, 1556, 1474,
1422, 1333, 1267, 1170, 1124, 1076, 1042, 900, 837, 782, 696 cm '; HRMS (ESI) m/z
calced for CigH2N>O,F; [MJrH]+ 345.0845, found 345.0832.
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2-Ethynyl-3-(2-(hydroxymethyl)-4-methoxyphenyl)quinazolin-4(3H)-one  (1n).
White solid; 0.541 g, 93% yield for the last step; m.p. 157-158 °C. "H NMR (400
MHz, CDCl) ¢ 8.27 (d, J = 7.9 Hz, 1H), 7.83-7.75 (m, 2H), 7.56-7.51 (m, 1H),
7.18-7.12 (m, 2H), 6.96-6.92 (m, 1H), 4.43 (s, 2H), 3.86 (s, 3H), 3.09 (s, 1H), 2.75 (s,
1H). >C NMR (100 MHz, CDCl3) 6 161.9, 160.7, 147.4, 139.8, 139.1, 135.0, 129.9,
128.3,127.7,127.5,127.2,121.7, 114.3, 114.2, 83.3, 76.2, 61.4, 55.5. IR (KBr): 2922,
1636, 1651, 1555, 1489, 1303, 1270, 1086, 1033, 849, 766, 699 cm '; HRMS (ESI)
m/z calcd for C13H5N,0O3 [MJrH]+ 307.1077, found 307.1065.
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3-(4-Chloro-2-(hydroxymethyl)phenyl)-2-ethynylquinazolin-4(3H)-one (10).
White solid; 0.465 g, 79% yield for the last step; m.p. 65-67 °C. "H NMR (500 MHz,
CDCl) 6 8.30-8.25 (m, 1H), 7.85-7.78 (m, 2H), 7.67 (d, J = 2.4 Hz, 1H), 7.59-7.55
(m, 1H), 7.45-7.41 (m, 1H), 7.20 (d, J = 8.4 Hz, 1H), 4.47 (d, J = 6.2 Hz, 2H), 3.11 (s,
1H), 2.57 (t, J = 6.2 Hz, 1H). °C NMR (125 MHz, CDCl3) J 161.4, 147.4, 140.4,
138.3, 136.3, 135.3, 133.5, 130.2, 129.6, 129.0, 128.6, 127.9, 127.2, 121.7, 83.6, 76.0,
60.9. IR (KBr): 2909, 1678, 1607, 1564, 1477, 1407, 1328, 1291, 1266, 1235, 1102,
1050, 1022, 898, 766, 698 cm'; HRMS (ESI) m/z caled for Ci7H;N,0,Cl [M+H]"

311.0582, found 311.0572.
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2-Ethynyl-3-(2-(hydroxymethyl)-4,5-dimethoxyphenyl)quinazolin-4(3H)-one (1p).
White solid; 0.434 g, 68% yield for the last step; m.p. 226-227 °C. "H NMR (400
MHz, CDCls) 6 8.34-8.30 (m, 1H), 7.87-7.78 (m, 2H), 7.60-7.55 (m, 1H), 7.13 (s,
1H), 6.74 (s, 1H), 4.44-4.40 (m, 2H), 3.98 (s, 3H), 3.88 (s, 3H), 3.11 (s, 1H),
2.41-2.36 (m, 1H). *C NMR (100 MHz, CDCl3) d 162.2, 150.3, 149.3, 147.5, 138.9,
135.2, 130.9, 128.5, 127.9, 127.5, 127.3, 121.8, 112.2, 111.6, 83.3, 76.3, 61.4, 56.2,
56.1. IR (KBr): 3481, 3197, 3012, 2941, 1681, 1606, 1579, 1557, 1518, 1470, 1314,
1285, 1253, 1233, 1147, 1080, 1015, 918, 883, 772 cm '; HRMS (ESI) m/z calcd for
C1oH7N,O4 [M+H]" 337.1183, found 337.1169.
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2-Ethynyl-3-(2-(1-hydroxyethyl)phenyl)quinazolin-4(3H)-one (1q). White solid;
0.447 g, 81% yield for the last step; m.p. 153—154 °C. '"H NMR (400 MHz, CDCl3) ¢
8.30 (d, J = 7.9 Hz, 1H), 7.85-7.76 (m, 2H), 7.72 (d, J = 7.7 Hz, 1H), 7.60-7.52 (m,
2H), 7.44 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 7.8 Hz, 1H), 4.83-4.75 (m, 1H), 3.05 (s,
1H), 2.23 (d, J = 3.3 Hz, 1H), 1.42 (d, J = 6.4 Hz, 3H). *C NMR (100 MHz, CDCl;)
0 161.3, 147.4, 143.0, 138.8, 134.9, 134.4, 130.5, 128.9, 128.7, 128.4, 127.8, 127.21,
127.18, 122.0, 83.3, 76.4, 65.8, 24.1. IR (KBr): 3298, 3157, 2930, 1689, 1583, 1557,
1473, 1323, 1275, 1190, 1097, 1012, 889, 771, 688 cm '; HRMS (ESI) m/z calcd for
CisHsN,0, [M+H]" 291.1128, found 291.1118.
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2-Ethynyl-3-(2-(hydroxy(phenyl)methyl)phenyl)quinazolin-4(3H)-one (1r). White
solid; 0.074 g, 11% yield for the last step; m.p. 155-157 °C. '"H NMR (500 MHz,
CDCl) ¢ 8.35 (d, J = 7.9 Hz, 1H), 7.88-7.79 (m, 2H), 7.60 (t, J = 7.4 Hz, 1H),
7.52-7.46 (m, 2H), 7.45-7.41 (m, 1H), 7.28-7.23 (m, 6H), 5.72 (s, 1H), 3.25 (s, 1H),
3.05 (s, 1H). °C NMR (125 MHz, CDCL;) 6 162.1, 147.5, 142.1, 141.4, 138.6, 135.3,
135.1, 130.6, 129.1, 128.9, 128.7, 128.6, 128.3, 127.9, 127.5, 127.4, 126.5, 126.3,
121.7, 83.7, 76.2, 70.8. IR (KBr): 2909, 1678, 1608, 1583, 1556, 1471, 1385, 1321,
1278, 1181, 1122, 1025, 771, 700 cm'; HRMS (ESI) m/z caled for Cp3H;7N,0,
[M+H]" 353.1285, found 353.1271.
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2-Ethynyl-3-(2-(2-hydroxypropan-2-yl)phenyl)quinazolin-4(3H)-one (1s). White
solid; 0.503 g, 87% yield for the last step; m.p. 86-88 °C. '"H NMR (500 MHz, CDCls)
0 8.31-8.28 (m, 1H), 7.81-7.76 (m, 2H), 7.57-7.47 (m, 3H), 7.43-7.38 (m, 1H),
7.18-7.14 (m, 1H), 3.07 (s, 1H), 2.05 (s, 1H), 1.59 (s, 3H), 1.56 (s, 3H). °C NMR
(125 MHz, CDCls) ¢ 162.5, 147.6, 145.1, 139.6, 134.6, 134.5, 131.0, 129.9, 128.3,
128.0, 127.9, 127.7, 127.1, 122.1, 83.1, 77.3, 73.6, 32.3, 31.9. IR (KBr): 3436, 3080,
2925, 1675, 1608, 1581, 1556, 1471, 1323, 1273, 1118, 1010, 963, 891, 772, 704
cm '; HRMS (ESI) m/z caled for C1oH;7N,O, [M+H]" 305.1285, found 305.1274.
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2-(Hept-1-yn-1-yl)-3-(2-(hydroxymethyl)phenyl)quinazolin-4(3H)-one (1t). White
solid; 0.178 g, 27% yield for the last step; m.p. 184—186 °C. "H NMR (500 MHz,
CDCl3) 0 8.26 (d, J = 7.9 Hz, 1H), 7.80-7.73 (m, 2H), 7.64 (d, J = 7.6 Hz, 1H),
7.52-7.47 (m, 2H), 7.45-7.40 (m, 1H), 7.22 (d, J = 7.7 Hz, 1H), 4.49-4.42 (m, 2H),
2.90 (s, 1H), 2.11 (t, J = 6.9 Hz, 2H), 1.20-1.09 (m, 4H), 1.03—0.95 (m, 2H), 0.82 (t, J
= 7.3 Hz, 3H). °C NMR (125 MHz, CDCls) ¢ 162.1, 147.7, 139.8, 138.4, 135.7,
134.9, 130.0, 129.7, 128.8, 128.7, 127.7, 127.4, 127.1, 121.3, 99.3, 74.7, 61.2, 30.5,
27.0, 21.9, 19.0, 13.7. IR (KBr): 3229, 3074, 2924, 2853, 2226, 1695, 1554, 1474,
1357, 1275, 1121, 1049, 772, 692 cm'; HRMS (ESI) m/z caled for CyHaN,O,
[M+H]" 347.1754, found 347.1748.

3-(2-(Hydroxymethyl)phenyl)-2-(phenylethynyl)quinazolin-4(3H)-one (1u) White
solid; 0.207 g, 31% yield for the last step; m.p. 195-197 °C. '"H NMR (400 MHz,
CDCl3) 0 8.30 (d, J=7.9 Hz, 1H), 7.82 (d, J = 3.7 Hz, 2H), 7.73 (d, J = 7.6 Hz, 1H),
7.60 (t, J = 7.5 Hz, 1H), 7.55-7.48 (m, 2H), 7.38-7.31 (m, 2H), 7.23 (t, J = 7.7 Hz,
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2H), 7.03 (d, J = 7.3 Hz, 2H), 4.59-4.50 (m, 2H), 2.74 (s, 1H). >C NMR (100 MHz,
CDCls) 6 161.9, 147.8, 140.0, 138.8, 135.9, 135.0, 132.4, 130.3, 130.2, 129.8, 129.1,
128.9, 128.4, 128.0, 127.7, 127.2, 121.4, 119.8, 96.0, 82.7, 61.4. IR (KBr): 2909,
1684, 1553, 1471, 1358, 1282, 1254, 1204, 1174, 1121, 1049, 1011, 893, 756, 689
cm'; HRMS (ESI) m/z caled for Co3H7N,0, [M+H]" 353.1285, found 353.1271.
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3-(2-(Hydroxy(phenyl)methyl)phenyl)-2-(phenylethynyl)quinazolin-4(3H)-one
(1v). White solid; 0.090 g, 11% yield for the last step; m.p. 122-124 °C. '"H NMR
(400 MHz, CDCls) ¢ 8.22 (d, J = 7.8 Hz, 1H), 7.80-7.70 (m, 3H), 7.60 (t, J = 7.5 Hz,
1H), 7.54-7.45 (m, 2H), 7.37-7.20 (m, 4H), 7.17 (d, J = 6.8 Hz, 2H), 7.11-6.99 (m,
5H), 5.89 (s, 1H), 3.42 (s, 1H). *C NMR (100 MHz, CDCls) 6 162.0, 147.5, 141.6,
141.4, 139.8, 135.6, 134.8, 132.4, 130.4, 130.3, 130.1, 130.0, 129.1, 128.4, 128.1,
127.8, 127.4, 127.2, 127.1, 125.8, 121.5, 119.9, 95.8, 83.0, 73.2. IR (KBr): 3434,
2918, 1698, 1607, 1578, 1552, 1473, 1349, 1279, 1202, 1023, 761, 691 cm™'; HRMS
(ESI) m/z calcd for CooHy N2O, [M+H]" 429.1598, found 429.1587.
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6-Chloro-3-(4-chloro-2-(hydroxymethyl)phenyl)-2-ethynylquinazolin-4(3H)-one

(1w). White solid; 0.647 g, 99% yield for the last step; m.p. 184-185 °C. '"H NMR
(400 MHz, CDCls) 0 8.23 (d, J = 2.2 Hz, 1H), 7.78-7.71 (m, 2H), 7.66 (d, J = 2.3 Hz,
1H), 7.46-7.42 (m, 1H), 7.19 (d, J = 8.4 Hz, 1H), 4.47 (d, J = 6.1 Hz, 2H), 3.14 (s,
1H), 2.45-2.40 (m, 1H). >C NMR (100 MHz, CDCl;) J 160.4, 145.9, 140.3, 138.4,
136.5, 135.7, 134.7, 133.3, 130.2, 129.7, 129.5, 129.1, 126.6, 122.7, 84.1, 75.9, 61.0.
IR (KBr): 3427, 3186, 2919, 1695, 1573, 1547, 1470, 1314, 1280, 1181, 1048, 1015,
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876, 838, 730, 688 cmﬁl; HRMS (ESI) m/z calcd for C;7H;1N,O,Cl [MJrH]+ 345.0192,
found 345.0179.
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Tert-butyl (2-(2-ethynyl-4-oxoquinazolin-3(4H)-yl)benzyl)carbamate (1x). White
solid; 0.706 g, 99% yield for the last step; m.p. 184-185 °C. '"H NMR (500 MHz,
CDCl) 0 8.32 (d, J = 8.0 Hz, 1H), 7.85-7.77 (m, 2H), 7.59-7.49 (m, 3H), 7.47-7.42
(m, 1H), 7.27-7.22 (m, 1H), 4.92 (s, 1H), 4.42-4.35 (m, 1H), 4.07—4.00 (m, 1H), 3.07
(s, 1H), 1.34 (s, 9H). >C NMR (125 MHz, CDCl3) § 161.3, 155.6, 147.5, 138.6, 136.8,
135.8, 135.0, 130.3, 130.1, 129.1, 128.9, 128.4, 127.9, 127.2, 122.0, 83.2, 79.5, 76.2,
40.9, 28.3. IR (KBr): 3410, 3195, 3063, 2975, 1694, 1667, 1575, 1557, 1506, 1470,
1363, 1336, 1322, 1283, 1170, 1129, 1011, 890, 768, 700 cm '; HRMS (ESI) m/z
caled for Co,H»N303 [M+H]" 376.1656, found 376.1638.
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2-Ethynyl-3-(3-hydroxypropyl)quinazolin-4(3H)-one (1y). White solid; 0.347 g, 80%
yield for the last step; m.p. 137-138 °C. '"H NMR (400 MHz, CDCl;) d 8.30-8.26 (m,
1H), 7.81-7.71 (m, 2H), 7.56-7.51 (m, 1H), 4.50 (t, J = 6.4 Hz, 2H), 3.63-3.56 (m,
2H), 3.48 (s, 1H), 3.17 (t, J = 6.2 Hz, 1H), 2.11-2.03 (m, 2H). *C NMR (100 MHz,
CDCl3) 0 162.2, 147.3, 138.6, 134.8, 128.3, 127.6, 127.0, 121.3, 81.8, 76.3, 58.4, 42.5,
31.9. IR (KBr): 3299, 3148, 2938, 2885, 1675, 1608, 1577, 1555, 1472, 1393, 1364,
1334, 1263, 1172, 1054, 937, 778 cm'; HRMS (ESI) m/z caled for C;3H;3N,0,
[M+H]" 229.0972, found 229.0963.
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2-Ethynyl-3-(2-hydroxybenzyl)quinazolin-4(3H)-one (1z). White solid; 0.514 g, 98%
yield for the last step; m.p. 151-153 °C. "H NMR (400 MHz, CDCl;) 6 9.35 (s, 1H),
8.32-8.28 (m, 1H), 7.83-7.72 (m, 2H), 7.71-7.67 (m, 1H), 7.58-7.52 (m, 1H),
7.28-7.22 (m, 1H), 7.00-6.96 (m, 1H), 6.90-6.85 (m, 1H), 5.52 (s, 2H), 3.72 (s, 1H).
BC NMR (100 MHz, CDCl3) § 163.0, 156.1, 147.2, 138.0, 135.3, 131.6, 130.9, 128.7,
127.7, 127.0, 121.7, 120.9, 120.3, 118.7, 83.5, 53.4, 45.8. IR (KBr): 3226, 2909, 1672,
1608, 1581, 1554, 1478, 1456, 1386, 1290, 1235, 1171, 1097, 974, 843, 773, 733, 652,
534 cm'; HRMS (ESI) m/z caled for Ci7H 3N,0, [M+H]" 277.0972, found 277.0961.

2-Ethynyl-3-(2-hydroxyethyl)quinazolin-4(3H)-one (1ab). White solid; 0.041 g, 10%
yield for the last step; m.p. 151-153 °C. "H NMR (500 MHz, DMSO-dg) 6 8.16-8.12
(m, 1H), 7.87-7.82 (m, 1H), 7.67 (d, J= 7.8 Hz, 1H), 7.60-7.55 (m, 1H), 4.91 (s, 1H),
430 (t, J = 6.1 Hz, 2H), 3.69 (t, J = 6.1 Hz, 2H), 3.34 (s, 1H). °C NMR (125 MHz,
DMSO-dg) 0 160.7, 147.4, 140.0, 135.1, 128.3, 127.6, 126.7, 121.9, 85.5, 77.2, 58.4,
48.5. IR (KBr): 2924, 1642, 1555, 1450, 1355, 1325, 1284, 1152, 1023, 1048, 831,
766, 642 cm™'; HRMS (ESI) m/z caled for CoH;1N,O, [M+H]" 215.0815, found

Y

1ac

215.0807.

7

2-Ethynyl-3-(2-hydroxyphenyl)quinazolin-4(3H)-one (lac) White solid; 0.344 g,
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69% yield for the last step; m.p. 288-289 °C. "H NMR (400 MHz, DMSO-dg) J 9.97
(s, 1H), 8.18-8.12 (m, 1H), 7.93-7.87 (m, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.64-7.59 (m,
1H), 7.36-7.31 (m, 2H), 7.04-6.99 (m, 1H), 6.96-6.91 (m, 1H), 4.45 (s, 1H). °C
NMR (100 MHz, DMSO-dg) 6 160.1, 153.4, 147.2, 139.6, 134.8, 130.6, 130.0, 128.0,
127.3, 126.4, 124.5, 122.0, 119.2, 116.5, 84.9, 76.8. IR (KBr): 2922, 1638, 1620,
1555, 1407, 1320, 1271, 1137, 1074, 829, 749, 654 cm™'; HRMS (ESI) m/z calcd for
Ci6H11N,O, [M+H]" 263.0815, found 263.0803.
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3-(2-(Hydroxymethyl)phenyl)-1-methyl-2-((trimethylsilyl)ethynyl)-2,3-dihydroqu
inazolin-4(1H)-one (1ad). white solid; 0.23 g, 56% yield; one isomer: 'H NMR (400
MHz, CDCls) 0 8.08-8.05 (m, 1H), 7.67-7.63 (m, 1H), 7.57-7.53 (m, 1H), 7.52-7.50
(m, 1H), 7.45-7.42 (m, 2H), 7.04-7.00 (m, 1H), 6.79 (s, 1H), 5.38 (s, 1H), 4.88 (d, J
= 11.9 Hz, 1H), 4.55-4.48 (m, 1H), 2.95 (s, 3H), 0.07 (s, 9H). *C NMR (100 MHz,
CDCl) 0 163.5, 147.5, 140.0, 138.3, 134.3, 131.8, 129.8, 129.3, 129.1, 127.4, 112.0,
118.0, 113.2, 99.6, 91.8, 71.7, 62.2, 35.6, -0.4. another isomer: '"H NMR (400 MHz,
CDCl) ¢ 8.05-8.00 (m, 1H), 7.63—7.59 (m, 1H), 7.50-7.47 (m, 1H), 7.42-7.38 (m,
2H), 7.34-7.28 (m, 1H), 7.00-6.96 (m, 1H), 6.77 (s, 1H), 5.22 (s, 1H), 4.64-4.56 (m,
1H), 4.40 (d, J=11.9 Hz, 1H), 2.91 (s, 3H), 0.04 (s, 9H). °C NMR (100 MHz, CDCl;)
0 163.1, 147.4, 138.7, 137.7, 134.1, 130.6, 129.6, 129.2, 128.9, 127.0, 119.9, 117.0,
113.1, 98.1, 91.1, 70.5, 62.0, 35.6, -0.5. HRMS (ESI) m/z calcd for C,;H25sN,0,Si
[M+H]" 365.1680, found 365.1693.
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4. The deuteration experiments

AgOTf (5 mol%)

1) _

THF, 70°C
D,0 (1.0 equiv.)

AgOTf (5 mol%)

50%(D) 59

0]
N
2) P

THF, 70°C
D,0O (5.0 equiv.)

AgOTf (5 mol %)

75%(D)

THF, 70 °C
D,0 (5.0 equiv.)

5% (D

2a-D, 25% yleld

@8

(D)H
— \

2a-D, 40% yield 85%(D)

Cﬁw

(D)H
/

2u-D, 31% yield

In a Teflon-sealed flask was charged with compound 1a or 1u (0.36 mmol),

AgOTTf (5 mol%), THF (10.0 mL), and D,O (1.0 equiv., or 5.0 equiv.) under N,. The

reaction vessel was stirred vigorously at 70 °C for 11 h until the substrate disappeared

(monitored by TLC). At this time, the solvent was removed under reduced pressure

and the crude product was purified by flash column chromatography (the crude

residue was dry loaded with silica gel, dichloromethane as the eluent) to afford

compounds 2a-D or 2u-D.

)

2a

AgOTf (5 mol%)

THF, 70 °C

D,0 (1.0 equiv.)

no deuteration in 2a

In a Teflon-sealed flask was charged with compound 2a (0.36 mmol), AgOTf (5

mol%), THF (10.0 mL), and D,O (1.0 equiv.) under N,. The reaction vessel was
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stirred vigorously at 70 °C for 11 h. At this time, the solvent was removed under

reduced pressure and the crude product was detected by 'H NMR.

(0]
N
©\)J\ AgOTf (1.0 equiv.) @EJ\
— 90% D
THF, rt, 1h
_ N OH
)\ OH then, D50 (1.0 equiv.) )\ 7

1a 1a-D, 71%

In a Teflon-sealed flask was charged with compound 1a (0.36 mmol), AgOTf (5
mol%), and THF (10.0 mL) under N,. The reaction vessel was stirred vigorously at
70 °C for 1 h. Then, DO (1.0 equiv.) was added to quench the reaction. At this time,
the solvent was removed under reduced pressure and the crude product was purified
by flash column chromatography (the crude residue was dry loaded with silica gel,

dichloromethane as the eluent) to afford compound 1a-D (71% yield).

5. Cross-over experiments

[0} o O
N
©\)J\N . ©\)J\ AgOTf (5 mol%) ©\)J\ ©\)J\N
—=
Ol 0°C
N/)\\ o N)\ H  THF, 7 &/ N//K:<O
\ D

1a 1a-D

1a/1a-D = 1:1 0% yield not observed

In a Teflon-sealed flask was charged with compound 1a (0.18 mmol) and 1a-D
(0.18 mmol), AgOTTf (5 mol%), and THF (10.0 mL) under N,. The reaction vessel
was stirred vigorously at 70 °C for 5 h. At this time, the solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography
(the crude residue was dry loaded with silica gel, dichloromethane as the eluent) to

only afford compound 2a (60% yield).

o 0
=
~ N)\OH THF, 70°C &/
N1)\\\ OH AN
a

O
Ph 11h

1a/1u=1:1 86% yleld 39/oyleld
2a/2u=22:1

In a Teflon-sealed flask was charged with compound 1a (0.18 mmol) and 1u (0.18



mmol), AgOTf (5 mol%), and THF (10.0 mL) under N,. The reaction vessel was
stirred vigorously at 70 °C for 11 h. At this time, the solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography

(the crude residue was dry loaded with silica gel, dichloromethane as the eluent) to

afford compound 2a (86% yield) and 2u (39% yield).

11h
nCH
5111 h-CsHy

1t/1u = 11 36% vyield 32% vyield
2t/2u=11:1

In a Teflon-sealed flask was charged with compound 1t (0.18 mmol) and 1u (0.18
mmol), AgOTf (5 mol%), and THF (10.0 mL) under N,. The reaction vessel was
stirred vigorously at 70 °C for 11 h. At this time, the solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography
(the crude residue was dry loaded with silica gel, dichloromethane as the eluent) to

afford compound 2t (36% yield) and 2u (32% yield).

6. Biological activity studies of compound 2

Cell Cuture: Murine monocyte-macrophage RAW264.7 cells maintained inDMEM
(Gibco, USA) incubated at 37 °C in a humidified atmosphere containing 5% COs,.
Mouse peritoneal macrophages purchased from Procell Life Science&Technology Co.,
Ltd.

Cell viability assay: Cell cytotoxicity was evaluated by MTT. The MTT solution
was added into each well and after incubation at 37 °C for 4 h, the culture media
containing MTT were removed, and then DMSO was added into each well and the
absorbance at 570 nm was measured by a microplate reader'™.

Assay for NO production NO production was quantified by nitrite accumulation
in the culture medium using the Griess reaction. Briefly, RAW264.7 cells were
pretreated with compounds for 1 h, and then stimulated with or without LPS (1

mg/mL) for 24 h. The isolated supernatants were mixed with an equal volume of



Griess reagent (Beyotime Biotechnology, China). NaNO, was used to generate a
standard curve, and nitrite production was determined by measuring the optical
density at 540 nm by a microplate reader ).

Table S1. The effects of the target compounds on the cell viability of RAW 264.7 at
the concentration of 100 uM. (the MTT assay).

Compounds Cell survival (% of | Compounds Cell survival (% of
normal) normal))
2a 99.334+0.40 2m 90.34+0.15
2¢ 100.01+0.41 2r 99.00+0.17
2d 67.33+£0.25 2s 89.33+0.28
2e 66.67+0.20 2t 97.56+0.25
2f 96.00+0.45 2u 57.39+0.30
2g 96.33+0.40 2v 97.57+0.25
2i 85.00+0.30 2w 80.00+0.26
2j 51.00+0.36 2x 97.25+0.25
2k 100.00+0.30 Indometacin 87.66+0.47
150+
MTT
£
— 100+
n
2
-
=3
L+ 7]
= &§0-
[+
(&
0-

A2 9042 B ad D Dk a8 42 Pad 4l v

Compounds concentration 100pM \f
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Table S2 The Effect of the compounds 2a. 2¢. 2f. 2g. 2i. 2k. 2m. 2r. 2s. 2v,
2w. 2x on the inhibition of NO produced by RAW 264.7 cells induced by LPS. In the

50 uM compound concentration, LPS concentration 1 ug/mL.

Compounds Concentration of NO | Compounds Concentration  of

(umol/L) NO (umol/L)
con 0.71£0.12 2m 9.49+0.69
LPS 18.43+0.57 2r 8.27+0.69
2a 5.53+0.38 2s 13.89+0.64
2c 13.81+0.57 2v 6.15+0.57
2f 12.10+0.63 2w 10.86+0.43
2g 17.87+0.53 2x 6.06£0.41
2i 5.27+0.76 Indometacin 10.13+£0.97
2k 13.72+0.88

25- NO

20+

— =9
o (3,1
1 1

(compared to LPS %)
(4,]

Relative amount of cytokines

0-

Sg? P P a® Pl a2 gtaf abee
&e'-"

(8]
\06

Compounds concentration S0uM
LPS 1pg/mL

The concentration-dependently suppressed LPS-induced NO generation of 2r, 2m,

2v and 2x are shown in table 3, 4, 5 and 6, respectively.
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Table S3. The concentration-dependently suppressed LPS-induced NO generation of

the compound 2r

2r (umol/L) Concentration of NO (pumol/L)
0 22.77+0.47
6.25 20.67+0.28
12.5 18.30+0.93
25.0 17.71+£0.74
50.0 13.24+0.74

Table S4. The concentration-dependently suppressed LPS-induced NO generation of

the compound 2m

2m (pmol/L) Concentration of NO (pumol/L)
0 22.77+0.47
6.25 21.82+2.80
12.5 19.98+2.65
25.0 18.5+1.21
50.0 15.14+0.28

Table SS. The concentration-dependently suppressed LPS-induced NO generation of

the compound 2v

2v (umol/L) Concentration of NO (pumol/L)
0 22.77+0.47
6.25 20.38+1.06
12.5 17.08+1.72
25.0 14.95+0.74
50.0 14.49+0.84

Table S6. The concentration-dependently suppressed LPS-induced NO generation of

the compound 2x

2x (umol/L) Concentration of NO (pumol/L)

S35



0 22.77+0.47

6.25 21.19+0.37

12.5 17.28+0.88

25.0 15.3440.01

50.0 12.55+0.37

30-

_ NO
)
= T
5 20-
: ’
g T
§ 104
o
Z

PP FFPE BPEE BFEE PFEO0M
: I 2r | I om | I 2v | I 2 ::
LPS 1 pgimL
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8. X-ray structure for compound 2a

N

o g /f;""
\(__ - / 1__(1
) !
N//K:/O N /(} %7
2a I ‘)_(

Figure S1: ORTEP diagram of 2a at 50% ellipsoid probability
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Table S7. Crystal data and structure refinement details for compound 2a.

Compound

2a

Empirical formula
Formula weight
Crystal system
Space group
a(A)
b (A)
c(A)
a ()
pC)
y ()
V (A%
z
D, (g/cm®)
F000

u(mm™)
Omax (*)
Total reflections
Unique reflections
Reflections [1 > 2o(1)]
Parameters
Rint
Goodness-of-fit
R [F? > 26(F?)]
WR (F?, all data)
CCDC No.

C17H12N202
276.30
Triclinic
P-1

8.699 (16)
9.386 (18)
9.490 (19)
72.722 (18)
89.275 (16)
64.582 (19)
662.3 (2)

2

1.385
288.0
0.093
25.000
4124

2335

1563

190

0.0205
1.060
0.0512
0.1426
1921935

9. NMR spectra for 2, 3, 4, 5, 1, and deuteration spectra
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