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1. General experimental information

"H NMR, '3C NMR and "’F NMR spectra were recorded at ambient temperature using
400, 500 or 600 MHz spectrometers. The data are reported as follows: chemical shift
in ppm from internal tetramethylsilane on the o 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 (SiO2). Unless otherwise noted, all reagents and solvents were

obtained from commercial sources and, where appropriate, purified prior to use.

2. Synthesis of compounds 2

0 O
— 3
N N 4AMs A LN TR
~ N/)\C‘j CHCly, 140 °C = N/)\ﬂTCCls
\Z /\/
. \R2 2 R2

General procedure A: A 25 mL reaction flask was charged with compounds 1 (0.20
mmol) and 4A MS (500 mg). CHCI3 (2 mL) was then added via syringe and the reaction
vessel was sealed with a Teflon cap. The reaction mixture was stirred vigorously at
140 °C in an oil bath for 12-48 h until 1 was consumed completely (monitored by TLC).
At this time, the solvent was removed under reduced pressure and the crude product
was purified by flash column chromatography (1/10 to 1/6, ethyl acetate/petroleum

ether) to afford compounds 2.

6-methyl-4-(trichloromethyl)pyrido|[2',1':3,4]pyrazino|2,1-b]quinazolin-9(4H)-



one (2a). 1a (0.052 g, 0.20 mmol) ran for 16 h. Purification using medium pressure
chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6) afforded 2a.
A yellow solid, 0.048 g, 63% yield; Mp: 184—185 °C; 'H NMR (400 MHz, CDCl3) 6
8.31 (d, J=8.0 Hz, 1H), 7.75-7.69 (m, 2H), 7.47-7.43 (m, 1H), 7.13 (s, 1H), 6.90 (d, J
=6.4 Hz, 1H), 6.75 (dd , J=9.2, 6.4 Hz, 1H), 5.94 (dd , J= 8.8, 6.4 Hz, 1H), 5.22 (d,
J=6.4Hz, 1H), 2.26 (s, 3H); *C NMR (125 MHz, CDCl3) 6§ 157.5, 147.3, 144.2, 134.5,
132.5, 128.4, 128.3, 127.6, 127.0, 126.8, 119.9, 113.9, 106.1, 103.6, 102.5, 66.6, 16.7;

HRMS (ESI) m/z caled for C17H13CI3N3O [M + H]™: 380.0119, found 380.0111.
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6,10-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4|pyrazino[2,1-b]quinazolin-
9(4H)-one (2b). 1b (0.055 g, 0.20 mmol) ran for 18 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/10)
afforded 2b. A yellow solid, 0.045 g, 57% yield; Mp: 188—189 °C; 'H NMR (400 MHz,
CDCl) 0 7.61-7.55 (m, 2H), 7.22 (d, J= 6.4 Hz, 1H), 7.13 (s, 1H), 6.94 (d, /= 6.0 Hz,
1H), 6.76 (dd ,J=8.8, 6.4 Hz, 1H), 5.94 (dd , J= 8.4, 6.4 Hz, 1H), 5.22 (d, /= 6.4 Hz,
1H), 2.89 (s, 3H), 2.26 (s, 3H); '3C NMR (150 MHz, CDCls) 6 157.7, 148.5, 144.0,
141.5,133.7,132.3, 129.5, 128.4, 128.1, 125.6, 118.4, 113.9, 106.0, 103.7, 102.4, 66.6,
23.2, 16.8; HRMS (ESI) m/z caled for CisHisCIsN3O [M + H]™: 394.0275, found
394.0275.

10-bromo-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino|[2,1-
b]quinazolin-9(4H)-one (2¢). 1¢ (0.068 g, 0.20 mmol) ran for 18 h. Purification using

medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether



= 1/10) afforded 2c. A yellow solid, 0.046 g, 50% yield; Mp: 182—183 °C; 'H NMR
(400 MHz, CDCls) 6 7.68 (d, J = 8.0 Hz, 2H), 7.49-7.45 (m, 1H), 7.12 (s, 1H), 6.91 (d,
J=6.0Hz, 1H), 6.75 (dd,J= 8.8, 6.4 Hz, 1H), 5.95 (dd , J= 8.4, 6.8 Hz, 1H), 5.22 (d,
J=6.4Hz, 1H), 2.25 (s, 3H); >*C NMR (100 MHz, CDCl3) J 155.4, 149.3, 144.6, 134.1,
133.3, 131.9, 128.8, 128.3, 127.5, 121.8, 117.9, 114.4, 106.6, 103.5, 102.4, 66.5, 16.8;

HRMS (ESI) m/z caled for C17H12BrCIsN;O [M + H]™: 457.9224, found 457.9206.
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11-methoxy-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4] pyrazino|2,1-

b]quinazolin-9(4H)-one (2d). 1d (0.058 g, 0.20 mmol) ran for 12 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/6) afforded 2d. A yellow solid, 0.041 g, 50% yield; Mp: 180—181 °C; "H NMR (400
MHz, CDCls) 6 7.65-7.63 (m, 2H), 7.35 (dd, J=9.2, 2.8 Hz, 1H), 7.14 (s, 1H), 6.85 (d,
J=5.6 Hz, 1H), 6.74 (dd ,/=9.2, 6.4 Hz, 1H), 5.92 (dd , /= 8.4, 6.4 Hz, 1H), 5.21 (d,
J=6.4Hz, 1H), 3.93 (s, 3H), 2.26 (s, 3H); 1*C NMR (100 MHz, CDCls3) 6 158.5, 157.3,
142.2,132.8,129.3, 128.4, 128.3, 125.1, 120.8, 113.4, 106.1, 105.2, 103.8, 102.6, 66.6,
55.9, 16.7; HRMS (ESI) m/z caled for CisHisCIzN3O2 [M + H]": 410.0224, found

410.0211.
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6,11-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-b]quinazolin-

9(4H)-one (2e). 1e (0.055 g, 0.20 mmol) ran for 12 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2e. A yellow solid, 0.050 g, 64% yield; Mp: 186—187 °C; '"H NMR (400 MHz,
CDCl3) 6 8.09 (s, 1H), 7.62 (d, /= 8.4 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.14 (s, 1H),



6.88 (d,J= 6.0 Hz, 1H), 6.75 (dd, J=9.2, 6.4 Hz, 1H), 5.93 (dd , J= 8.8, 6.8 Hz, 1H),
5.22 (d, J = 6.4 Hz, 1H), 2.49 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCL3) &
157.5,145.4,143.4, 137.1, 136.0, 132.7, 128.4, 128.1, 127.5, 126.3, 119.7, 113.6, 105.5,
103.7, 102.6, 66.6, 21.4, 16.7; HRMS (ESI) m/z caled for CisHisCIsN3O [M + HJ*:

394.0275, found 394.0275.
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11-chloro-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-

b]quinazolin-9(4H)-one (2f). 1f (0.059 g, 0.20 mmol) ran for 14 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/6) afforded 2f. A yellow solid, 0.050 g, 60% yield; Mp: 201-202 °C; 'H NMR (400
MHz, CDCIs) 6 8.25 (s, 1H), 7.69-7.64 (m, 2H), 7.10 (s, 1H), 6.92 (d, /= 6.0 Hz, 1H),
6.76 (dd,J=9.2,6.4 Hz, 1H), 5.96 (dd , /= 8.8, 6.4 Hz, 1H), 5.22 (d, /= 6.4 Hz, 1H),
2.26 (s, 3H); '*C NMR (100 MHz, CDCI3) 6 156.4, 145.7, 144.4, 134.9, 132.6, 132.2,
129.2, 128.9, 128.4, 126.3, 120.8, 114.3, 106.5, 103.5, 102.4, 66.6, 16.7; HRMS (ESI)

m/z calced for C17H12CL1aN3O [M + H]': 413.9729, found 413.9716.
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11-bromo-6-methyl-4-(trichloromethyl)pyrido(2',1':3,4]pyrazino[2,1-

b]quinazolin-9(4H)-one (2g). 1g (0.068 g, 0.20 mmol) ran for 17 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
=1/6) afforded 2g. A yellow solid, 0.055 g, 60% yield; Mp: 196—197 °C; '"H NMR (400
MHz, CDCl3) ¢ 8.41 (d, J = 2.0 Hz, 1H), 7.80-7.77 (m, 1H), 7.58 (d, /= 8.8 Hz, 1H),
7.09 (s, 1H), 6.89 (d, J= 6.0 Hz, 1H), 6.75 (dd , J= 8.8, 6.0 Hz, 1H), 5.96 (dd , J= 8.8,
6.4 Hz, 1H), 5.21 (d, J = 6.0 Hz, 1H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) §



156.3, 146.2, 144.5, 137.6, 132.3,129.4, 129.3, 128.9, 128.4, 121.2, 120.2, 114.2, 106 .4,
103.5, 102.4, 66.6, 16.7; HRMS (ESI) m/z calcd for Ci7H12BrCIsN;O [M + HJ™:
457.9224, found 457.9212.
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11-iodo-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-b]quinazolin-

9(4H)-one (2h). 1h (0.077 g, 0.20 mmol) ran for 14 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2h. A yellow solid, 0.056 g, 55% yield; Mp: 191-192 °C; '"H NMR (400 MHz,
CDCl3) ¢ 8.60 (s, 1H), 7.96-7.94 (m, 1H), 7.41 (d, J = 8.8 Hz, 1H), 7.08 (s, 1H), 6.87
(d,/=6.0Hz, 1H), 6.74 (dd ,J=9.2, 6.4 Hz, 1H), 5.95 (dd, J=8.8, 6.4 Hz, 1H), 5.21
(d, J= 6.0 Hz, 1H), 2.25 (s, 3H); *C NMR (100 MHz, CDCl3) J 156.1, 146.7, 144.7,
143.1, 135.7, 132.4, 129.4, 128.7, 128.4, 121.5, 114.2, 106.3, 103.6, 102.4, 91.0, 66.6,

16.7; HRMS (ESI) m/z caled for C17H12CIIN3O [M + H]': 505.9085, found 505.9069.
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6-methyl-4-(trichloromethyl)-11-(trifluoromethyl)pyrido[2',1':3,4]pyrazino[2,1-

b]quinazolin-9(4H)-one (2i). 1i (0.066 g, 0.20 mmol) ran for 20.5 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/10) afforded 2i. A yellow solid, 0.041 g, 46% yield; Mp: 189—190 °C; 'H NMR
(400 MHz, CDCls) 6 8.57 (s, 1H), 7.91 (d, J = 7.6 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H),
/7.11 (s, 1H), 6.93 (d,J=6.0 Hz, 1H), 6.77 (dd , /= 8.8, 6.4 Hz, 1H), 598 (dd , /=8.8,
6.8 Hz, 1H), 5.23 (d, J = 6.4 Hz, 1H), 2.27 (s, 3H); *C NMR (100 MHz, CDCI3) §
156.9, 149.6, 145.9, 132.2, 130.4 (q, /= 2.9 Hz), 129.2 (q, J = 27.0 Hz), 128.6, 128.3
(q, J = 8.8 Hz), 128.2, 125.0 (d, J = 4.4 Hz), 122.3 (q, J = 270.5 Hz), 119.7, 114.6,



107.0, 103.5, 102.3, 66.5, 16.7; '°F NMR (376 MHz, CDCls) 6 -62.4; HRMS (ESI) m/z
caled for CisH12CLF3N30 [M + H]': 447.9993, found 447.9986.
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12-methoxy-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-

b]quinazolin-9(4H)-one (2j). 1j (0.058 g, 0.20 mmol) ran for 21.5 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/6) afforded 2j. A yellow solid, 0.044 g, 54% yield; Mp: 174—175 °C; '"H NMR (400
MHz, CDCIs) 6 8.19 (d, J = 8.8 Hz, 1H), 7.21 (s, 1H), 7.13 (s, 1H), 7.05 (s, 1H), 7.04-
6.98 (m, 1H), 6.76 (dd , J= 8.8, 6.4 Hz, 1H), 5.95 (dd , /= 8.4, 6.4 Hz, 1H), 5.22 (d, J
= 6.4 Hz, 1H), 3.92 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3)  164.9, 156.8,
149.0, 144.9, 132.1, 128.6, 128.4, 128.2, 117.6, 114.1, 113.3, 107.4, 106.4, 103.6, 102.5,
66.6, 55.8, 16.7; HRMS (ESI) m/z calcd for Ci1sHisCI3N302 [M + H]": 410.0224, found

410.0211.
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6,12-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-b]quinazolin-

9(4H)-one (2k). 1k (0.055 g, 0.20 mmol) ran for 20.5 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2k. A yellow solid, 0.049 g, 62% yield; Mp: 185—186 °C; 'H NMR (400 MHz,
CDCl3) 6 8.19 (d, J = 8.0 Hz, 1H), 7.52 (s, 1H), 7.29-7.26 (m, 1H), 7.13 (s, 1H), 6.91
(d,/=6.0Hz, 1H), 6.76 (dd , J=8.8, 6.0 Hz, 1H), 5.94 (dd , /= 8.8, 6.4 Hz, 1H), 5.22
(d, J= 6.4 Hz, 1H), 2.49 (s, 3H), 2.26 (s, 3H); '*C NMR (100 MHz, CDCl3) 6 157.4,
147.4,145.6, 144.3,132.6, 128.5, 128.4, 128.1, 127.3, 126.8,117.5, 113.8, 105.8, 103.7,
102.6, 66.6,21.9, 16.7; HRMS (ESI) m/z calcd for Ci1sHisCIsN3O [M + H]": 394.0275,



found 394.0266.

12-chloro-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino|2,1-
b]quinazolin-9(4H)-one (21). 11 (0.059 g, 0.20 mmol) ran for 20.5 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/6) afforded 2I. A black solid, 0.051 g, 62% yield; Mp: 220—221 °C; '"H NMR (400
MHz, CDCl3) ¢ 8.22 (d, J = 8.4 Hz, 1H), 7.70 (s, 1H), 7.40 (dd , J = 8.8, 1.6 Hz, 1H),
7.09 (s, 1H), 6.90 (d, J= 6.0 Hz, 1H), 6.76 (dd , J=9.2, 6.4 Hz, 1H), 5.96 (dd , J= 8.4,
6.4 Hz, 1H), 5.22 (d, J = 6.4 Hz, 1H), 2.26 (s, 3H); *C NMR (100 MHz, CDCI3) §
156.9,148.3, 145.3,140.7, 132.3, 128.7, 128.4, 128.3, 127.3,127.0, 118.3, 114.3, 106.5,
103.6, 102.3, 66.5, 16.7; HRMS (ESI) m/z calcd for C17H12ClaN3O [M + H]": 413.9729,
found 413.9720.

12-fluoro-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino(2,1-

b]quinazolin-9(4H)-one (2m). 1m (0.056 g, 0.20 mmol) ran for 21.5 h. Purification
using medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum
ether = 1/10) afforded 2m. A yellow solid, 0.040 g, 50% yield; Mp: 173—174 °C; 'H
NMR (400 MHz, CDCls) ¢ 8.32 (dd, J = 8.8, 6.4 Hz, 1H), 7.37 (d, J = 9.6 Hz, 1H),
7.19-7.14 (m, 1H), 7.11 (s, 1H), 6.93 (d, /= 6.0 Hz, 1H), 6.76 (dd , J=9.2, 6.4 Hz, 1H),
5.96 (dd , J = 8.4, 6.8 Hz, 1H), 5.23 (d, J = 6.4 Hz, 1H), 2.27 (s, 3H); '*C NMR (150
MHz, CDCI3) 0 167.4, 165.8, 156.8, 149.5 (d, J=13.5 Hz), 145.4, 132.2, 129.8 (d, J =
10.5 Hz), 128.6 (d, J=36.0 Hz), 116.7, 115.8 (d, J=24.0 Hz), 114.3, 112.7 (d, J=21.0



Hz), 106.6, 103.6, 102.3, 66.6, 16.7; "F NMR (376 MHz, CDCI3) § -102.8; HRMS
(ESI) m/z caled for C17H12CI3FN3O [M + H]™: 398.0024, found 398.0021.
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6-methyl-4-(trichloromethyl)-12-(trifluoromethyl)pyrido[2',1':3,4]pyrazino|2,1-
b]quinazolin-9(4H)-one (2n). 1n (0.066 g, 0.20 mmol) ran for 20.5 h. Purification
using medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum
ether = 1/10) afforded 2n. A yellow solid, 0.055 g, 62% yield; Mp: 210-211 °C; 'H
NMR (400 MHz, CDCls) ¢ 8.40 (d, J = 8.8 Hz, 1H), 7.97 (s, 1H), 7.63 (d , J= 8.4 Hz,
1H), 7.10 (s, 1H), 6.92 (d, J= 6.0 Hz, 1H), 6.76 (dd ,J= 8.8, 6.4 Hz, 1H), 5.97 (dd , J
= 8.8, 6.4 Hz, 1H), 5.22 (d, J= 6.4 Hz, 1H), 2.27 (s, 3H); *C NMR (100 MHz, CDCl3)
0156.7,147.4,145.4,136.3 (q,J=32.9 Hz), 132.1, 129.2, 128.3 (q, / = 8.8 Hz), 127.4
(q, J=271.2 Hz), 125.2 (q, J = 4.4 Hz), 122.5 (q, J = 2.9 Hz), 122.1, 122.0, 114.6,
106.7, 103.5, 102.3, 66.5, 16.7; '°F NMR (376 MHz, CDCl3) 6 -63.3; HRMS (ESI) m/z
calcd for C1sH12CI3F3N3O [M + H]™: 447.9993, found 447.9984.
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13-chloro-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4|pyrazino|2,1-

b]quinazolin-9(4H)-one (20). 10 (0.059 g, 0.20 mmol) ran for 20.5 h. Purification
using medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum
ether = 1/10) afforded 20. A yellow solid, 0.044 g, 53% yield; Mp: 202-203 °C; 'H
NMR (400 MHz, CDCls) 6 8.21 (d, /= 8.0 Hz, 1H), 7.81 (d,J= 7.6 Hz, 1H), 7.36-7.32
(m, 1H), 7.08 (s, 1H), 7.04 (d, /= 6.0 Hz, 1H), 6.77 (dd , J= 8.8, 6.4 Hz, 1H), 5.95 (dd,
J=8.8,6.4Hz, 1H), 5.23 (d,J=6.0 Hz, 1H), 2.27 (s, 3H); *C NMR (100 MHz, CDCl3)
0 157.1, 144.6, 144.2, 134.6, 132.4, 132.1, 128.9, 128.5, 126.5, 125.8, 121.5, 114.0,



106.7, 103.6, 102.4, 66.6, 16.8; HRMS (ESI) m/z caled for C17H12CLaN3O [M + H]':
413.9729, found 413.9714.
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11,12-dimethoxy-6-methyl-4-(trichloromethyl)pyrido[2',1':3,4|pyrazino|2,1-

b]quinazolin-9(4H)-one (2p). 1p (0.064 g, 0.20 mmol) ran for 21 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/6) afforded 2p. A yellow solid, 0.054 g, 62% yield; Mp: 190—191 °C; "H NMR (400
MHz, CDCIl3) ¢ 7.61 (s, 1H), 7.19 (s, 1H), 7.16 (s, 1H), 6.89 (d, J = 6.0 Hz, 1H), 6.76
(dd,J=9.2,6.8 Hz, 1H), 5.93 (dd ,J=8.8, 6.8 Hz, 1H), 5.23 (d, /= 6.0 Hz, 1H), 4.01
(s, 6H), 2.27 (s, 3H); *C NMR (150 MHz, CDCl3) § 156.6, 155.3, 149.4, 143.5, 143.1,
132.5, 128.4, 128.3, 113.6, 113.4, 107.7, 105.8, 105.4, 103.7, 102.7, 66.6, 56.4, 56.3,

16.7; HRMS (ESI) m/z caled for C19H17C13N303 [M + H]": 440.0330, found 440.0333.
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6,12,13-trimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino|2,1-b]quinazolin-
9(4H)-one (2q). 1q (0.058 g, 0.20 mmol) ran for 20.5 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/10)
afforded 2q. A yellow solid, 0.050 g, 61% yield; Mp: 221-222 °C; "H NMR (400 MHz,
CDCl) 0 8.06 (d, J= 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz, 1H), 7.12 (s, 1H), 6.95 (d, J =
6.0 Hz, 1H), 6.76 (dd , J=9.2, 6.4 Hz, 1H), 5.92 (dd , J=8.4, 6.4 Hz, 1H), 5.23 (d, J
= 6.4 Hz, 1H), 2.58 (s, 3H), 2.43 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) §
158.0, 145.6, 143.5,142.7, 134.0, 133.1, 128.9, 128.5, 127.8, 123.8, 117.9, 113.2, 105.2,
103.9, 102.7, 66.7, 21.0, 16.7, 13.1; HRMS (ESI) m/z calcd for Ci9H17CI3N30 [M +
H]": 408.0432, found 408.0417.



2r

1,6-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-b]quinazolin-

9(4H)-one (2r). 1r (0.055 g, 0.20 mmol) ran for 40 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2r. A yellow solid, 0.030 g, 38% yield; Mp: 235-236 °C; 'H NMR (500 MHz,
CDCl) 0 8.32 (d, J=17.5 Hz, 1H), 7.75-7.70 (m, 2H), 7.48-7.45 (m, 1H), 7.07 (s, 1H),
6.50 (d,J=9.0 Hz, 1H), 6.04 (dd , J= 8.5, 6.5 Hz, 1H), 5.05 (d , J= 6.5 Hz, 1H), 2.48
(s, 3H), 2.19 (s, 3H); *C NMR (125 MHz, CDCl3) § 157.3, 146.9, 144.4, 134.3, 134.1,
130.3, 127.6, 126.9, 126.8, 126.1, 120.1, 119.7, 116.5, 102.6, 102.0, 65.9, 20.2, 16.8;
HRMS (ESI) m/z caled for Ci1sHisCIsN3O [M + H]"™: 394.0275, found 394.0275.
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2,6-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-b]quinazolin-
9(4H)-one (2s). 1s (0.055 g, 0.20 mmol) ran for 15.5 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2s. A yellow solid, 0.041 g, 52% yield; Mp: 170—171 °C; '"H NMR (400 MHz,
CDCl) 0 8.31 (d, J=8.0 Hz, 1H), 7.75-7.70 (m, 2H), 7.47-7.43 (m, 1H), 7.10 (s, 1H),
6.79 (s, 1H), 5.67 (d, J= 6.0 Hz, 1H), 5.14 (d , J = 6.4 Hz, 1H), 2.25 (s, 3H), 2.10 (s,
3H); 3C NMR (100 MHz, CDCl3) 6 157.5, 147.4, 144.3, 137.6, 134.4, 132.0, 128.4,
127.6, 127.0, 126.7, 120.0, 110.0, 109.0, 104.3, 102.0, 67.2, 20.6, 16.7; HRMS (ESI)
m/z calced for C1sHisCIsN3O [M + H]™: 394.0275, found 394.0265.



2t

2-chloro-6-methyl-4-(trichloromethyl)pyrido|2',1':3,4]pyrazino[2,1-b]quinazolin-
9(4H)-one (2t). 1t (0.059 g, 0.20 mmol) ran for 22.5 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2t. A yellow solid, 0.040 g, 48% yield; Mp: 215216 °C; '"H NMR (400 MHz,
CDCl) 0 8.31 (d, J= 6.4 Hz, 1H), 7.77 (s, 1H), 7.76 (s, 1H), 7.50-7.48 (m, 1H), 7.18
(s, 1H), 6.93 (s, 1H), 5.92 (d, /= 4.8 Hz, 1H), 5.25 (d , J = 5.2 Hz, 1H), 2.28 (s, 3H);
3C NMR (100 MHz, CDCl3) § 157.3, 146.9, 143.0, 134.8, 134.7, 133.9, 127.6, 127.5,
127.3,127.1, 119.9, 109.3, 106.9, 103.2, 103.1, 68.1, 16.8; HRMS (ESI) m/z calcd for
C17H12ClsN3O [M + H]": 413.9729, found 413.9717.
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3,6-dimethyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino|2,1-b]quinazolin-
9(4H)-one (2u). 1u (0.055 g, 0.20 mmol) ran for 22 h. Purification using medium
pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/6)
afforded 2u. A yellow solid, 0.020 g, 25% yield; Mp: 197-198 °C; 'H NMR (400 MHz,
CDCl) 0 8.29 (d, J=17.6 Hz, 1H), 7.82-7.73 (m, 2H), 7.48-7.44 (m, 1H), 7.04 (s, 1H),
6.76 (s, 1H), 6.70 (d, J = 6.4 Hz, 1H), 4.29 (d, J = 6.4 Hz, 1H), 2.18 (s, 6H); 3C NMR
(100 MHz, CDCI3) ¢ 157.4, 146.6, 142.3, 134.6, 131.5, 127.5, 127.0, 126.9, 124.9,
123.7, 119.5, 111.3, 105.3, 100.2, 97.9, 60.3, 21.6, 17.0; HRMS (ESI) m/z calcd for
Ci1sHisCI3N3O [M + H]": 394.0275, found 394.0265.



6-benzyl-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino|2,1-b]quinazolin-9(4H)-
one (2v). 1v (0.067 g, 0.20 mmol) ran for 48 h. Purification using medium pressure
chromatography (eluents with a mixed ethyl acetate/petroleum ether = 1/10) afforded
2v. A black solid, 0.028 g, 31% yield; Mp: 272—273 °C; 'H NMR (400 MHz, CDCls) 6
8.31 (d,J=8.0 Hz, 1H), 7.80-7.74 (m, 2H), 7.50-7.46 (m, 1H), 7.35-7.32 (m, 2H), 7.29
(d, J=7.2 Hz, 2H), 7.23 (d, J = 7.2 Hz, 2H), 6.97 (d, J = 6.0 Hz, 1H), 6.60 (dd , J =
8.8,6.0 Hz, 1H), 5.55 (dd, J=9.2,7.2 Hz, 1H), 5.07(d ,J=6.4 Hz, 1H), 4.13 (d ,J =
17.2 Hz, 1H), 3.95 (d , J = 17.2 Hz, 1H); *C NMR (100 MHz, CDCls) § 157.5, 147.0,
144.5,135.2,134.7,131.9,130.8, 129.1, 128.1, 127.9,127.5, 127.4,127.1, 127.0, 119.9,
114.5,106.9, 104.3, 103.6, 66.7, 35.8; HRMS (ESI) m/z calcd for C23H17CIsN3O [M +
H]": 456.0432, found 456.0425.
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6-(4-methylbenzyl)-4-(trichloromethyl)pyrido[2',1':3,4]pyrazino[2,1-

b]quinazolin-9(4H)-one (2w). 1w (0.070 g, 0.20 mmol) ran for 48 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/10) afforded 2w. A yellow solid, 0.019 g, 20% yield; Mp: 180—181 °C; 'H NMR
(400 MHz, CDCl3) 0 8.32 (d, J= 8.0 Hz, 1H), 7.76 (d , /= 4.0 Hz, 2H), 7.49-7.45 (m,
1H), 7.23 (s, 1H), 7.14-7.08 (m, 4H), 6.94 (d, J = 6.0 Hz, 1H), 6.60 (dd , J=9.2, 6.4



Hz, 1H), 5.57 (dd, J=9.2, 6.8 Hz, 1H), 5.10 (d , /= 6.4 Hz, 1H), 4.08 (d,J=17.2 Hz,
1H), 3.90 (d , J = 16.8 Hz, 1H), 2.33 (s, 3H); 1*C NMR (100 MHz, CDCls) 6 157.6,
147.3,144.4,137.0,134.6,132.4,132.1, 132.0, 131.0, 129.7, 127.9, 127.6, 127.1, 126.9,
120.1, 114.4, 106.5, 104.2, 103.7, 66.7, 35.4, 21.1; HRMS (ESI) m/z calcd for
C24H19CI3N30 [M + H]": 470.0588, found 470.0574.
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4-(trichloromethyl)-6-(4-(trifluoromethyl)benzyl)pyrido[2',1':3,4]pyrazino[2,1-
b]quinazolin-9(4H)-one (2x). 1x (0.081 g, 0.20 mmol) ran for 48 h. Purification using
medium pressure chromatography (eluents with a mixed ethyl acetate/petroleum ether
= 1/10) afforded 2x. A yellow solid, 0.035 g, 33% yield; Mp: 205-206 °C; 'H NMR
(400 MHz, CDCI3) ¢ 8.32 (d, J=8.0 Hz, 1H), 7.77 (d , J=3.2 Hz, 2H), 7.61 (d , J =
8.0 Hz, 2H), 7.50-7.46 (m, 1H), 7.36 (d , J = 8.0 Hz, 2H), 7.27 (s, 1H), 6.97 (d, /= 6.0
Hz, 1H), 6.63 (dd ,J=9.2, 6.4 Hz, 1H), 5.59 (dd, /= 8.8, 6.4 Hz, 1H), 4.96 (d,/=6.4
Hz, 1H), 4.22 (d,J=17.2 Hz, 1H), 3.98 (d , J = 17.2 Hz, 1H); '*C NMR (100 MHz,
CDCl3) 0 157.6, 147.2, 144.2, 139.4, 134.8, 132.0, 130.3 (q, /=32.1 Hz), 129.7, 128.4,
128.2, 128.0 (q, J = 270.6 Hz), 127.6, 127.1, 126.0 (q, J = 3.6 Hz), 122.9 (q, J = 34.3
Hz), 119.9, 114.4,106.9, 104.8, 103.5, 66.7, 35.5; "’F NMR (376 MHz, CDCl3) 6 -62.5;
HRMS (ESI) m/z calcd for C24aHi16C13F3N30 [M + H]™: 524.0306, found 524.0290.

CCl,

2aa

2-(dichloromethylene)-6-methylpyrido[2',1':3,4]pyrazino|2,1-b]quinazolin-



9(2H)-one (2aa). 1a (0.052 g, 0.20 mmol) with CHBrCl> (2 mL) ran for 16 h.
Purification using medium pressure chromatography (eluents with a mixed ethyl
acetate/petroleum ether = 1/10) afforded 2aa. A yellow solid, 0.010 g, 15% yield; Mp:
227-228 °C; 'TH NMR (600 MHz, CDCl3) 6 8.36 (d, J=9.6 Hz, 1H), 7.79-7.74 (m, 2H),
7.72 (s, 1H), 7.60 (d, J=4.2 Hz, 1H), 7.44-7.41 (m, 1H), 7.17 (s, 1H), 7.03 (d, J = 4.2
Hz, 1H), 2.64 (s, 3H); *C NMR (150 MHz, CDCl3) § 157.9, 148.4, 141.1, 134.8, 127.2,
127.1,126.3,125.9, 125.4,124.0, 122.4,119.9, 118.0, 117.0, 112.0, 107.1, 19.0; HRMS
(ESI) m/z calcd for C17H12C12N30 [M + H]': 344.0352, found 344.0341.

3. Gram scalable preparation of 2a

o O
- Me
dN/ — 4A MS @NN
o = N CClI
N" | Ny CHCl3, 140°C N | 3
P =
1a 2a
1.0 g, 3.83 mmol 58% yield, 0.773 g

A 100 mL reaction flask was charged with 1a (1.0 g, 3.83 mmol) and 4A MS (9.6 g).
CHCI3 (40 mL) was then added via syringe and the reaction vessel was sealed with a
Teflon cap. The reaction mixture was heated at 140 °C in an oil bath for 16 h until 1a
was consumed completely (monitored by TLC). At this time, the solvent was removed
under reduced pressure and the crude product was purified by flash column
chromatography (1/10 to 1/6, ethyl acetate/petroleum ether) to afford 4-
(trichloromethyl)pyrido[2',1":3,4] pyrazino [2,1-b]quinazolinones 2a (0.773 g, 58%
yield).

4. Synthesis of compounds 3a-5a

0 0
@ﬁN“\rme o @ﬁN“\rm%l
. |
N/)\EN)/C% dioxane: H,0 10:1 N/)\ENjC\Cl
P 100 °C _
2a 3a, 50% yield

A 25 mL reaction flask was charged with 2a (0.076 g, 0.2 mmol) and KOH (0.112 g,



10 equiv.). 1,4-dioxane (2 mL) and H20 (0.2 mL) were then added via syringe and the
reaction vessel was sealed with a Teflon cap. The reaction mixture was heated at 100 °C
in an oil bath for 3 h until 2a was consumed completely (monitored by TLC). At this
time, the solvent was removed under reduced pressure and the crude product was
purified by flash column chromatography (1/10, ethyl acetate/petroleum ether) to afford
4-(dichloromethylene)-6-methylpyrido[2',1":3,4] pyrazino[2,1-b]quinazolin-9(4H)-one
3a.
4-(dichloromethylene)-6-methylpyrido[2',1':3,4]pyrazino|2,1-b]quinazolin-

9(4H)-one (3a). A reddish brown solid, 0.034 g, 50% yield; Mp: 261-262 °C; 'H NMR
(500 MHz, CDCl3) 0 8.32 (d, J= 7.5 Hz, 1H), 7.77-7.74 (m, 1H), 7.71 (d , J = 8.0 Hz,
1H), 7.49-7.46 (m, 1H), 7.17 (s, 1H), 7.02 (d, J = 6.5 Hz, 1H), 6.74 (d, /=9.5 Hz, 1H),
6.52 (dd, J = 10.0, 6.5 Hz, 1H), 2.12 (s, 3H); *C NMR (125 MHz, CDCI3) J 157.6,
147.3,143.9,134.7,134.6,132.5,127.7,127.5,127.1,127.0, 125.5, 122.4, 120.1, 108.4,
105.3, 103.5, 16.8; HRMS (ESI) m/z calcd for Ci17H12CaN3O [M + H]": 344.0352,

found 344.0366.
O 0
dr\/\l/“ﬂe H,, Pd/C (30 mol%) @N/\r“"e
NZ N CCls MeOH. 1t 1 h NP N CCls
Y Y
2a 4a, 34% yield

A Schlenk flask was charged with 2a (0.076 g, 0.20 mmol), MeOH (2.0 mL) and
Pd/C (30%, 0.023 g). Then, the reaction mixture was performed in the presence of
hydrogen (A balloon filled with hydrogen). The reaction mixture was stirred at room
temperature for 1 h until 2a was consumed completely (monitored by TLC). After
completion, the mixture was filtered and the filtrate was concentrated under reduced
pressure. The crude product was purified by flash column chromatography (1/5, ethyl
acetate/petroleum ether) to afford 6-methyl-4-(trichloromethyl)-3,4-dihydropyrido
[2',1":3,4]pyrazino[2,1-b]quinazolin-9(2H)-one 4a.

6-methyl-4-(trichloromethyl)-3,4-dihydropyrido|[2',1':3,4]pyrazino[2,1-



b]quinazolin-9(2H)-one (4a). A yellow solid, 0.026 g, 34% yield; Mp: 173—174 °C,
"H NMR (500 MHz, CDCls) 6 8.27 (d, J = 8.0 Hz, 1H), 7.70 (d , J = 4.0 Hz, 2H), 7.44-
7.40 (m, 1H), 6.80 (s, 1H), 6.53 (s, 1H), 4.61 (d, J = 5.0 Hz, 1H), 2.90-2.85 (m, 1H),
2.77-2.68 (m, 1H), 2.50-2.44 (m, 1H), 2.17 (s, 3H), 2.08-2.00 (m, 1H); '*C NMR (125
MHz, CDCls) 6 157.6, 147.2, 145.1, 134.2, 130.8, 129.2, 127.4, 126.9, 126.6, 120.1,
108.3, 102.4, 98.3, 64.6,21.7, 19.3, 17.5; HRMS (ESI) m/z calcd for Ci17Hi15CI13N30 [M
+ H]": 382.0275, found 382.0294.

0 0
dm\rme H,, Pd/C (30 mol%) ©\)J\N/\|/Me
NT | N ACCls MeOH, rt, 10 h N > N OOk
=
2a 5a, 40% yield

A Schlenk flask was charged with 2a (0.076 g, 0.20 mmol), MeOH (2.0 mL) and
Pd/C (30%, 0.023 g). Then, the reaction mixture was performed in the presence of
hydrogen (A balloon filled with hydrogen). The reaction mixture was stirred at room
temperature for 10 h until 2a was consumed completely (monitored by TLC). After
completion, the mixture was filtered and the filtrate was concentrated under reduced
pressure. The crude product was purified by flash column chromatography (1/4, ethyl
acetate/petroleum ether) to afford 6-methyl-4-(trichloromethyl)-1,3,4,14b-tetrahydro
pyrido[2',1":3,4]pyrazino[2,1-b]quinazolin-9(2H)-one Sa.

6-methyl-4-(trichloromethyl)-1,3,4,14b-tetrahydropyrido|2',1':3,4]pyrazino[2,1-
b]quinazolin-9(2H)-one(5a). A yellow solid, 0.031 g, 40% yield; Mp: 128—129 °C; 'H
NMR (500 MHz, CDCl3) 6 8.32 (d, J = 8.0 Hz, 1H), 7.70-7.67 (m, 2H), 7.45-7.42 (m,
1H), 6.96 (s, 1H), 4.48-4.45 (m, 1H), 3.91-3.87 (m, 1H), 2.62-2.55 (m, 1H), 2.52-2.47
(m, 1H), 2.36 (t, /= 5.0 Hz, 1H), 2.16 (s, 3H), 2.07-1.98 (m, 2H), 1.62-1.52 (m, 1H);
BC NMR (125 MHz, CDCl3) 6 157.7, 148.7, 147.7, 136.7, 133.5, 127.5, 127.0, 126.3,
120.4, 106.8, 104.2, 65.5, 58.3, 25.9, 21.8, 18.3, 16.2; HRMS (ESI) m/z calcd for
C17H17CI3N30 [M + H]": 384.0432, found 384.0423.



5. Synthesis of compounds 6 and 7
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Procedure: estrone (1.0 equiv.) and DIPEA (1.1 equiv.) was sequentially dissolved
in dry DCM. The resulting mixture was stirred at 25 °C for 0.5 h, following by dropwise
addition of T£20 (1.1 equiv.) at 0 °C. After that, the mixture was warmed to room
temperature, and stirred overnight. When the reaction was completed, 10% HCIl was
added to the solution to quench the reaction, and then the mixture was extracted with
DCM. The organic layer was washed with saturated NaHCOs3 and saturated brine, dried
over anhydrous Na>SOs, filtered and concentrated in vacuo. The crude product was
purified by flash column chromatography (1/10, ethyl acetate/petroleum ether) to afford
compound S1.

A mixture of S1 (1.0 equiv.), prop-2-yn-1-amine (1.5 equiv.), diisopropylamine (3.0
equiv.), and Pd(PPh3)4 (0.1 equiv.), Cul (0.1 equiv.) was dissolved in DMF and stirred
at 100 °C for 8 h under nitrogen. The reaction mixture was diluted with water and
extracted with EtOAc, the combined organic layers were washed with brine for three
time, dried by Na2SOs, filtered and concentrated in vacuo. The crude product was
purified by flash column chromatography (1/10, methanol/dichloromethane) to afford
compound S2.

A mixture of isatoic anhydride (1.0 equiv.) and S2 (1.5 equiv.) was dissolved in THF

and stirred at room temperature for 12 h until isatoic anhydride was consumed



completely (monitored by TLC). At this time, the solvent was removed under reduced
pressure and the crude product was purified by flash column chromatography (1/20,
ethyl acetate/dichloromethane) to afford compound S3.

A mixture of S3 (1.0 equiv.), 2-pyridinecarboxaldehyde (1.0 equiv.), MgSOz4 (3.0
equiv.) and TsOH-H20 (0.3 equiv.) was dissolved in THF and stirred at room
temperature for 4 h under nitrogen until S3 was consumed completely (monitored by
TLC). Then DDQ (1.2 equiv.) was added. The resulting reaction mixture was stirred at
room temperature for an additional 15 min (monitored by TLC). At this time, the
solvent was removed under reduced pressure and the crude product was purified by
flash column chromatography (1/2, ethyl acetate/ petroleum ether) to afford compound

6 with 47% yield.

3-(3-((8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-cyclopenta[a]phenanthren-3-yl)prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-
4(3H)-one (6). A yellow solid, 0.27 g, 47% yield; Mp: 131-132 °C; 'TH NMR (500 MHz,
CDCl) 0 8.74 (d, J=4.0 Hz, 1H), 8.38 (d, J = 7.5 Hz, 1H), 7.94-7.89 (m, 2H), 7.79-
7.75 (m, 2H), 7.55-7.52 (m, 1H), 7.48-7.45 (m, 1H), 7.13 (d, J = 8.5 Hz, 1H), 6.92 (d,
J=17.0 Hz, 2H), 5.53 (s, 2H), 2.80-2.78 (m, 2H), 2.51-2.45 (m, 1H), 2.35-2.33 (m, 1H),
2.24-2.22 (m, 1H), 2.16-2.08 (m, 1H), 2.02-1.92 (m, 2H), 1.63-1.48 (m, 3H), 1.46-1.33
(m, 2H), 1.26 (t, J = 7.0 Hz, 2H), 0.87 (s, 3H); *C NMR (125 MHz, CDCl3) 6 220.6,
161.5,153.6,152.8,148.7,146.9, 140.4, 137.2, 136.4, 134.5, 132.2, 128.9, 127.6, 127.5,
127.2,125.1, 124.9, 124.6, 121.0, 119.4, 83.4, 83.1, 50.4, 47.8, 44.3, 37.8, 35.7, 34.2,
31.4,28.9,26.2,25.4,21.5, 13.7, HRMS (ESI) m/z calcd for C34H31N3NaO2 [M + H]":
536.2308, found 536.2303.

A 25 mL reaction flask was charged with 6 (0.2 mmol) and 4A MS (500 mg). CHCI3



(2 mL) was then added via syringe and the reaction vessel was sealed with a Teflon cap.
The reaction mixture was stirred vigorously at 140 °C in an oil bath for 48 h until 6 was
consumed completely (monitored by TLC). At this time, the solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography

(1/10 to 1/6, ethyl acetate/petroleum ether) to afford compound 7 with 30% yield (0.038

)
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(R)-6-(((8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-
6H-cyclopenta[a]phenanthren-3-yl)methyl)-4-(trichloromethyl)pyrido([2',1':3,4]
pyrazino|[2,1-b]quinazolin-9(4H)-one (7). A yellow solid, 0.038 g, 30% yield; Mp:
282-283 °C; Major isomer: '"H NMR (600 MHz, CDCl3) ¢ 8.31-8.29 (m, 1H), 7.79-
7.73 (m, 2H), 7.49-7.45 (m, 1H), 7.25-7.20 (m, 2H), 7.04-6.98 (m, 2H), 6.96-6.93 (m,
1H), 6.64-6.58 (m, 1H), 5.64-5.60 (m, 1H), 5.13-5.11 (m, 1H), 4.04 (d, J = 20.4 Hz,
1H), 3.88 (d, J = 20.4 Hz, 1H), 2.88-2.83 (m, 2H), 2.54-2.39 (m, 4H), 2.18-2.13 (m,
1H), 2.09-2.02 (m, 3H), 1.67-1.61 (m, 2H), 1.55-1.50 (m, 3H), 0.92 (s, 3H); '3*C NMR
(150 MHz, CDCI3) ¢ 220.9, 157.5, 147.1, 144.4, 138.9, 137.2, 134.7, 132.4, 131.0,
129.6,128.4,127.9,127.5,127.1, 127.0, 126.0, 125.6, 125.3,119.9, 114.6, 104.2, 103.7,
101.0,99.9, 66.7,50.5, 48.0, 38.0, 35.8, 35.1, 31.5, 26.4, 25.7, 21.6, 13.8; Minor isomer:
"HNMR (600 MHz, CDCl3) § 8.28-8.27 (m, 1H), 7.74-7.63 (m, 2H), 7.49-7.45 (m, 1H),
7.25-7.20 (m, 2H), 7.15-7.08 (m, 2H), 6.93-6.90 (m, 1H), 6.70-6.68 (m, 1H), 5.61-5.56
(m, 1H), 5.08-5.06 (m, 1H), 3.82 (d, /= 19.8 Hz, 1H), 3.74 (d, J=19.8 Hz, 1H), 2.88-
2.83 (m, 2H), 2.31-2.29 (m, 4H), 2.13-2.11 (m, 1H), 2.01-1.99 (m, 3H), 1.60-1.59 (m,
2H), 1.48-1.47 (m, 3H), 0.91 (s, 3H); '3C NMR (150 MHz, CDCls) ¢ 220.8, 157.5,
147.1,144.4,138.9,137.1,132.7,132.1, 131.0, 128.6, 128.4, 127.8, 127.7,127.5, 127.1,
126.0, 125.5,125.3,119.9, 114.6, 104.2, 103.7, 100.8, 99.9, 66.7, 50.5, 48.0, 38.0, 35.7,



35.1,31.5,26.4,25.7,21.6, 13.8; HRMS (ESI) m/z caled for C3sH33CIsN3O2 [M + H]":

632.1633, found 632.1606.

6. Mechanistic studies
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In a 25 mL reaction flask was charged with 1a (0.20 mmol) and 4A MS (500 mg).

CDCIs (2 mL) was then added via syringe and the reaction vessel was sealed with a

Teflon cap. The reaction mixture was stirred vigorously at 140 °C in an oil bath for 16

h until 1a was consumed completely (monitored by TLC). At this time, the solvent was

removed under reduced pressure and the crude product was purified by flash column

chromatography (1/6, ethyl acetate/petroleum ether) to afford compound D-2a.
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In a 25 mL reaction flask was charged with 2a (0.20 mmol) and 4A MS (500 mg).
CDCIs (2 mL) was then added via syringe and the reaction vessel was sealed with a

Teflon cap. The reaction mixture was stirred vigorously at 140 °C in an oil bath for 16

h and monitored by '"H NMR.
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In a 25 mL reaction flask was charged with 1a (0.20 mmol) and 4A MS (500 mg)
under. D20 (0.036 mL, 10 equiv.) and CHCI3 (2 mL) was then added via syringe and

the reaction vessel was sealed with a Teflon cap. The reaction mixture was stirred

vigorously at 140 °C in an oil bath for 16 h until 1a was consumed completely



(monitored by TLC). At this time, the solvent was removed under reduced pressure and
the crude product was purified by flash column chromatography (1/6, ethyl

acetate/petroleum ether) to afford compound D-2a.

s0 45 40 a5 30 25
f1 (ppm)

0
o
CHO (1) TsOH+H,0, MgSO,, THF, rt X
N \ 2_{\( M 20, MgSO, il N TR
R X _ *Rq LA NTRS
(A R3 SeN (2) DDQ NS
NH, )
/\R2
s4 S5 1

Alkynyl anilines derivatives S4 was prepared according to literature method.!)
pyridine aldehyde SS was purchased from Energy.

To a stirred mixture of N-alkynyl anilines S4 (1 mmol, 1.0 equiv.), pyridine aldehyde
S5 (1 mmol, 1.0 equiv.) and anhydrous magnesium sulfate (0.36 g, 3.0 equiv.) in THF
(5 mL, 0.2 M) was added p-toluene sulfonic acid (0.057 g, 0.3 equiv.) at 25 °C under
nitrogen. The resulting mixture was stirred at 25 °C for 4-12 h. After completion
indicated by TLC, 2,3-dicyano-5,6-dichlorobenzoquinone (DDQ, 0.272 g, 1.2 equiv.)

was added. The resulting reaction mixture was stirred at room temperature for an



additional 15 min (monitored by TLC). The reaction was concentrated under reduced
pressure. The crude product was purified by flash column chromatography (1/6 to 1/1,

ethyl acetate/petroleum ether) to afford 1a-1z and 6.
O
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3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1a). Purification by flash
column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1a. A off-white
solid, 0.188 g, 72% yield; Mp: 158-159 °C; '"H NMR (400 MHz, DMSO-ds) J 8.74 (d,
J=4.4Hz, 1H), 8.24 (d, /= 8.0 Hz, 1H), 8.10-8.06 (m, 1H), 7.95 (d , J= 8.0 Hz, 1H),
791(d,J=7.6Hz, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.66-7.62 (m, 2H), 5.11 (d , J=2.0
Hz, 2H), 3.09 (s, 1H); 3C NMR (125 MHz, DMSO-ds) J 160.6, 152.6, 152.5, 148.5,
146.5, 137.8, 135.1, 128.0, 127.6, 126.5, 125.3, 125.1, 120.3, 78.7, 74.4, 33.7; HRMS

(ESI) m/z calcd for C16H12N30 [M + H]™: 262.0975, found 262.0996.
Me O

1b
5-methyl-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1b).

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1b. A white solid, 0.132 g, 48% yield; Mp: 182—183 °C; 'H NMR (400 MHz,
CDCl3) 0 8.72 (d, J=4.4 Hz, 1H), 7.94-7.89 (m, 2H), 7.63-7.57 (m, 2H), 7.47-7.44 (m,
1H), 7.29 (d , J= 6.0 Hz, 1H), 5.11 (d, J = 2.0 Hz, 2H), 2.93 (s, 3H), 2.04 (s, 1H); 1*C
NMR (100 MHz, CDClI3) 6 161.9, 153.3,152.3, 148.7, 148.4, 141.5, 137.4, 133.7, 130.2,
125.9,124.9,124.7,119.5,78.6, 71.3, 33.6, 23.1; HRMS (ESI) m/z calcd for C17H14N30
[M +H]": 276.1131, found 276.1146.



5-bromo-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1¢).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1c. A white solid, 0.081 g, 24% yield; Mp: 190—191 °C; 'H NMR (400 MHz,
CDCl3) 6 8.72 (d, J=4.4 Hz, 1H), 7.94-7.91 (m, 2H), 7.78 (d, /= 8.0 Hz, 1H), 7.71 (d,
J=8.0 Hz, 1H), 7.55 (d, /= 8.4 Hz, 1H), 7.51-7.47 (m, 1H), 5.27 (d, /= 1.6 Hz, 2H),
2.05 (s, 1H); '3C NMR (100 MHz, CDCl3) 6 159.5, 152.8, 152.7, 149.1, 148.6, 137.4,

134.2, 134.0, 127.7, 124.9, 121.7, 119.0, 78.1, 71.7, 33.9; HRMS (ESI) m/z calcd for
CisHuiBrN3O [M + H]": 340.0080, found 340.0099.

C%

6-methoxy-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1d).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1d. A pale yellow solid, 0.131 g, 45% yield; Mp: 190-191 °C; "H NMR (400
MHz, CDCl3) ¢ 8.72 (d, J = 4.4 Hz, 1H), 7.95-7.90 (m, 2H), 7.73-7.68 (m, 2H), 7.47-
7.44 (m, 1H), 7.39-7.36 (m, 1H), 5.32 (d, J = 2.4 Hz, 2H), 3.95 (s, 3H), 2.03 (s, 1H);
3C NMR (125 MHz, CDCl3) § 161.5, 159.0, 153.4, 150.3, 148.6, 141.6, 137.4, 129.3,
125.0, 124.9, 124.6, 121.8, 106.5, 78.4, 71.6, 55.9, 33.9; HRMS (ESI) m/z calcd for
C17H14N302 [M + H]": 292.1081, found 292.1108.

C%

6-methyl-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1e).



Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1e. A off-white solid, 0.212 g, 77% yield; Mp: 166-167 °C; '"H NMR (400 MHz,
CDCl3) 6 8.72 (d, J= 4.4 Hz, 1H), 8.15 (s, 1H), 7.95-7.90 (m, 2H), 7.67 (d, J= 8.0 Hz,
1H), 7.61 (d, J= 8.4 Hz, 1H), 7.47-7.44 (m, 1H), 5.29 (d, J=2.0 Hz, 2H), 2.52 (s, 3H),
2.02 (s, 1H); *C NMR (125 MHz, CDCI3) 6 161.6, 153.4, 151.7, 148.6, 144.9, 138.0,
137.4,136.1, 127.5,126.6, 125.0, 124.7, 120.7, 78.4, 71.5, 33.8, 21.4; HRMS (ESI) m/z
calcd for C17H14N3O [M + H]": 276.1131, found 276.1154.

C%

6-chloro-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1f). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1f. A
off-white solid, 0.233 g, 79% yield; Mp: 167-168 °C; 'H NMR (400 MHz, CDCl3) ¢
8.72 (d,J=4.4 Hz, 1H), 8.31 (s, 1H), 7.94 (d, J = 4.4 Hz, 2H), 7.70 (s, 2H), 7.49-7.46
(m, 1H), 5.30 (d, J = 2.4 Hz, 2H), 2.03 (s, 1H); 3*C NMR (100 MHz, CDCl3) 6 160.6,
153.0,152.6, 148.7,145.4,137.5, 135.0, 133.4, 129.4, 126.5, 125.1, 124.9, 121.9, 78.0,
71.9, 34.0;, HRMS (ESI) m/z caled for CisHuCIN3O [M + H]": 296.0585, found

C%

6-br0m0-3—(pr0p-2-yn-1—yl)-2-(pyridin-Z-yl)qu1nazolln-4(3H)-0ne (1g).

296.0602.

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1g. A white solid, 0.159 g, 47% yield; Mp: 165-166 °C; '"H NMR (400 MHz,
CDCl3) 6 8.72 (d, /= 4.8 Hz, 1H), 8.49 (s, 1H), 7.94 (d, /= 4.8 Hz, 2H), 7.87 (dd, J =
8.8,2.0 Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.49-7.48 (m, 1H), 5.30 (d, /= 2.4 Hz, 2H),
2.03 (s, 1H); '*C NMR (100 MHz, CDCI3) 6 160.4, 153.0, 152.8, 148.7, 145.8, 137.8,



137.5,129.7,129.5,125.1,124.9, 122.3,121.2, 78.0, 71.9, 34.0; HRMS (ESI) m/z calcd
for C1¢H11BrN3O [M + H]™: 340.0080, found 340.0096.

C%

6-iodo-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1h). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1h. A
grey solid, 0.205 g, 53% yield; Mp: 166-167 °C; 'H NMR (400 MHz, CDCls) § 8.73-
8.70 (m, 2H), 8.06-8.04 (m, 1H), 7.94 (d, J = 5.6 Hz, 2H), 7.50-7.46 (m, 2H), 5.31 (d,
J=2.4Hz,2H), 2.03 (s, 1H); *C NMR (125 MHz, CDCl3) 6 160.2, 153.0, 152.9, 148.7,
146.3, 143.4, 137.4, 136.0, 129.5, 125.1, 124.9, 122.5, 92.2, 78.1, 71.8, 34.0; HRMS
(ESI) m/z calcd for C16H11IN3O [M + H]": 387.9941, found 387.9976.

C%

3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)-6-(trifluoromethyl)quinazolin-4(3H)-one (1i).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1i. A yellow solid, 0.171 g, 52% yield; Mp: 125-126 °C; 'H NMR (400 MHz,
CDCl3) 0 8.73 (d, J=4.4 Hz, 1H), 8.64 (s, 1H), 7.98-7.92 (m, 3H), 7.86 (d, /= 8.8 Hz,
1H), 7.50-7.48 (m, 1H), 5.33 (d, J = 1.6 Hz, 2H), 2.04 (s, 1H); '3C NMR (100 MHz,
CDCl) 0 160.9, 154.3, 152.8, 149.0, 148.7, 137.5, 130.8 (q, /= 3.0 Hz), 129.9 (q, J =
33.6 Hz), 128.7, 127.6 (q,J=270.5 Hz), 125.2 (q, J=2.9 Hz), 125.1, 120.8, 77.8, 72.0,
34.0; F NMR (376 MHz, CDCls) 6 -62.4; HRMS (ESI) m/z caled for C17H11F3N3O0
[M + H]": 330.0849, found 330.0872.



/@%

7-meth0xy-3-(pr0p-2-yn-1-yl)-2-(pyrid1n—2-yl)qu1nazolin—4(3H)—0ne 1j).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1j. A grey solid, 0.099 g, 34% yield; Mp: 138-139 °C; '"H NMR (400 MHz,
CDCl3) 6 8.72 (d, J= 4.8 Hz, 1H), 8.26 (d, J = 8.8 Hz, 1H), 7.92 (d, J = 4.0 Hz, 2H),
7.46 (d,J=4.4Hz, 1H), 7.14 (d,J=2.0 Hz, 2H), 5.25 (d, /= 2.0 Hz, 2H), 3.90 (s, 3H),
2.02 (s, 1H); '3C NMR (100 MHz, CDCl3) 6 164.7, 161.0, 153.3, 153.2, 149.1, 148.7,
137.4,128.7,124.9,124.7,117.7,114.4, 108.3, 78.4, 71.5, 55.7, 33.6; HRMS (ESI) m/z
caled for C17H14N302 [M + H]": 292.1081, found 292.1102.

Q%

7-methyl-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1k).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1k. A off-white solid, 0.094 g, 34% yield; Mp: 155-156 °C; '"H NMR (400 MHz,
CDCl3) 6 8.72 (d, J= 4.8 Hz, 1H), 8.25 (d, J= 8.0 Hz, 1H), 7.93-7.89 (m, 2H), 7.55 (s,
1H), 7.47-7.44 (m, 1H), 7.36 (d, /= 8.0 Hz, 1H), 5.28 (d, /=2.4 Hz, 2H), 2.51 (s, 3H),
2.02 (s, 1H); '3C NMR (100 MHz, CDCl3) 6 161.5, 153.4, 152.5, 148.6, 147.0, 145.7,
137.4,129.2,127.4,127.0, 125.0, 124.7, 118.5, 78.5, 71.5, 33.7, 21.9; HRMS (ESI) m/z
caled for C17H14N30 [M + H]™: 276.1131, found 276.1156.

@%

7-chloro-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (11). Purification



by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 11. A off-
white solid, 0.068 g, 23% yield; Mp: 180-181 °C; '"H NMR (400 MHz, CDCI3) ¢ 8.72
(d, J=4.4 Hz, 1H), 8.30 (d, J = 8.8 Hz, 1H), 7.94 (d, J = 4.0 Hz, 2H), 7.75 (s, 1H),
7.50-7.47 (m, 2H), 5.30 (d, J = 2.0 Hz, 2H), 2.03 (s, 1H); *C NMR (100 MHz, CDCls)
0 161.0, 153.6, 153.0, 148.7, 147.9, 140.8, 137.5, 128.6, 128.2, 127.3, 125.1, 125.0,
119.4, 78.1, 71.8, 33.9; HRMS (ESI) m/z calcd for CisH11CIN3O [M + H]": 296.0585,

@%

7-fluoro-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1m).

found 296.0599.

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1m. A off-white solid, 0.084 g, 30% yield; Mp: 177-178 °C; 'H NMR (400 MHz,
CDCl3) 6 8.73 (d, J = 4.8 Hz, 1H), 8.40 (dd, J = 8.8, 6.0 Hz, 1H), 7.95-7.92 (m, 2H),
7.50-7.47 (m, 1H), 7.42 (dd, J = 9.6, 2.0 Hz, 1H), 7.28-7.23 (m, 1H), 5.30 (d, /=24
Hz, 2H), 2.04 (s, 1H); >*C NMR (100 MHz, CDCl3) 6 167.9, 165.3, 160.8, 153.7, 153.0,
149.1 (d, J = 13.2 Hz), 148.7, 137.5, 130.0 (d, J = 10.2 Hz), 125.1 (d, J = 10.2 Hz),
117.7, 116.5 (d, J = 24.1 Hz), 113.0 (d, J = 21.9 Hz), 78.1, 71.8, 33.8; ’F NMR (376
MHz, CDCl3) 6 -102.7; HRMS (ESI) m/z caled for CisHuFN3O [M + H]": 280.0881,

@%

3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)-7-(trifluoromethyl)quinazolin-4(3H)-one (1n).

found 280.0904.

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1n. A white solid, 0.138 g, 42% yield; Mp: 138-139 °C; '"H NMR (400 MHz,
CDCl3) 6 8.73 (d, J= 4.8 Hz, 1H), 8.49 (d, J= 8.0 Hz, 1H), 8.05 (s, 1H), 7.98-7.93 (m,



2H), 7.75 (d,J=8.4 Hz, 1H), 7.51-7.48 (m, 1H), 5.35 (d, /=2.4 Hz, 2H), 2.04 (s, 1H);
3C NMR (100 MHz, CDCI3) 6 160.8, 153.7, 152.8, 148.7, 146.9, 137.5, 136.7 (q, J =
32.1 Hz), 128.3, 125.4 (q, J = 3.6 Hz), 125.2, 125.1, 124.7 (q, /= 272.0 Hz), 123.6 (q,
J=2.9Hz), 123.2,77.9, 72.0, 34.0; "’F NMR (376 MHz, CDCl3) 6 -63.3; HRMS (ESI)
m/z calced for C17H11F3N3O [M + H]': 330.0849, found 330.0869.

lo
7-chloro-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (10).

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1o. A off-white solid, 0.089 g, 30% yield; Mp: 229-230 °C; '"H NMR (400 MHz,
CDCl3) 6 8.71 (d, J= 4.4 Hz, 1H), 8.29 (d, J= 8.0 Hz, 1H), 8.11 (d, J= 7.6 Hz, 1H),
7.96-7.72 (m, 1H), 7.87 (d, J=7.6 Hz, 1H), 7.49-7.43 (m, 2H), 5.43 (d, /=2.0 Hz, 2H),
2.03 (s, 1H); '*C NMR (100 MHz, CDCI3) 6 161.2, 153.1, 152.7, 148.3, 143.7, 137.5,
134.9,132.2,127.6,126.0, 125.8, 125.0, 122.5, 78.2, 71.7, 34.0; HRMS (ESI) m/z calcd
for C1sH11CIN3O [M + H]": 296.0585, found 296.0610.

@%

6,7-dimeth0xy-3-(prop—2-yn-1-yl)-2-(pyr1d1n-2-yl)qu1nazolin-4(3H)-one (1p).
Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1p. A off-white solid, 0.080 g, 25% yield; Mp: 216-217 °C; '"H NMR (400 MHz,
CDCl) 6 8.72 (d, J = 3.2 Hz, 1H), 7.92 (s, 2H), 7.68 (s, 1H), 7.47-7.45 (m, 1H), 7.17
(s, 1H), 5.29 (s, 2H), 4.02 (s, 3H), 3.99 (s, 3H), 2.03 (s, 1H); *C NMR (100 MHz,
CDCl) 0 160.8, 155.1, 153.3, 151.4, 149.7, 148.7, 143.1, 137.4, 124.9, 124.6, 114 .4,
108.1, 106.0, 78.5, 71.5, 56.4, 56.3, 33.8; HRMS (ESI) m/z calcd for CisHisN303 [M +
H]": 322.1186, found 322.1214.
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7,8-dimethyl-3-(prop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1q).

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1q. A off-white solid, 0.147 g, 51% yield; Mp: 130-131 °C; '"H NMR (400 MHz,
CDCl3) 6 8.72 (d, /= 4.4 Hz, 1H), 8.13 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H),
7.93-7.90 (m, 1H), 7.47-7.43 (m, 1H), 7.35 (d, /J=8.0 Hz, 1H), 5.39 (d, /= 1.6 Hz, 2H),
2.57 (s, 3H), 2.45 (s, 3H), 1.98 (s, 1H); '3*C NMR (100 MHz, CDCl3) 6 162.2, 153.9,
150.7, 148.2, 145.2, 143.6, 137.2, 134.3, 129.5, 125.4, 124.5, 124.0, 118.9, 78.8, 71.3,
33.5, 20.9, 13.0; HRMS (ESI) m/z calcd for CisHi6N3O [M + H]™: 290.1288, found

290.1311.
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2-(3-methylpyridin-2-yl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (1r). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1r. A
white solid, 0.061 g, 22% yield; Mp: 186-187 °C; 'H NMR (400 MHz, CDCl3) 6 8.55
(d, J=4.0 Hz, 1H), 8.39 (d, J = 7.6 Hz, 1H), 7.81-7.77 (m, 1H), 7.74-7.71 (m, 2H),
7.57-7.53 (m, 1H), 7.39 (dd, J = 7.6, 4.8 Hz, 1H), 4.91 (s, 2H), 2.43 (s, 3H), 2.05 (s,
1H); 1*C NMR (100 MHz, CDCl3) § 161.3, 152.2, 151.8, 147.0, 146.7, 139.3, 134.6,
133.3, 127.6, 127.1, 124.7, 121.1, 77.6, 71.5, 33.4, 18.7; HRMS (ESI) m/z calcd for

C17H14N30 [M + H]™: 276.1131, found 276.1150.
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2-(4-methylpyridin-2-yl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (1s). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1s. A
off-white solid, 0.149 g, 54% yield; Mp: 160-161 °C; 'H NMR (400 MHz, CDCl3) 6
8.58 (d,/=4.8 Hz, 1H), 8.38 (d,/=8.0 Hz, 1H), 7.81-7.77 (m, 3H), 7.56-7.52 (m, 1H),
7.29 (d, J=4.4 Hz, 1H), 5.28 (d, J= 2.0 Hz, 2H), 2.49 (s, 3H), 2.05 (s, 1H); *C NMR
(100 MHz, CDCls) ¢ 161.6, 153.0, 152.8, 148.9, 148.5, 147.0, 134.6, 127.7, 127.6,
127.1, 125.8, 125.7, 121.0, 78.4, 71.5, 33.9, 21.2; HRMS (ESI) m/z calcd for

C17H14N30 [M + H]": 276.1131, found 276.1157.
O

2-(4-chloropyridin-2-yl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (1t). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1t. A
white solid, 0.100 g, 34% yield; Mp: 190-191 °C; 'H NMR (400 MHz, CDCI3) 6 8.61
(d,J=5.2Hz, 1H), 8.37 (d,J= 7.6 Hz, 1H), 8.00 (s, 1H), 7.82-7.75 (m, 2H), 7.57-7.54
(m, 1H), 7.48 (d, J = 4.0 Hz, 1H), 5.34 (s, 2H), 2.05 (s, 1H); *C NMR (100 MHz,
CDCl3) 0 161.4, 154.5, 151.3, 149.4, 146.7, 145.4, 134.7, 127.9, 127.7, 127.2, 125.6,
125.1, 121.0, 78.2, 71.9, 33.6; HRMS (ESI) m/z calcd for CisHi1CIN3O [M + H]":

C%

2-(5-methylpyridin-2-yl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (1u). Purification

296.0585, found 296.0605.

by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1u. A
yellow solid, 0.160 g, 58% yield; Mp: 156-157 °C; 'H NMR (400 MHz, CDCl3) § 8.54
(s, 1H), 8.36 (d, /=8.0 Hz, 1H), 7.86 (d, J= 7.6 Hz, 1H), 7.79-7.71 (m, 3H), 7.54-7.50
(d, J=4.4 Hz, 1H), 5.30 (d, J = 2.0 Hz, 2H), 2.45 (s, 3H), 2.03 (s, 1H); *C NMR (100



MHz, CDCls) ¢ 161.6, 152.6, 150.6, 149.0, 147.0, 137.8, 134.9, 134.5, 127.7, 127.5,
127.1, 124.6, 120.9, 78.5, 71.5, 33.8, 18.5; HRMS (ESI) m/z calcd for Ci7H14N3O [M
+H]": 276.1131, found 276.1147.

3-(3-phenylprop-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1v). Purification
by flash column chromatography (2/1, ethyl acetate/petroleum ether) to afford 2v. A
yellow solid, 0.179 g, 53% yield; Mp: 105-106 °C; 'H NMR (400 MHz, CDCls) 6 8.75
(d, J=4.4 Hz, 1H), 8.40 (d, J = 8.0 Hz, 1H), 7.96-7.90 (m, 2H), 7.81-7.76 (m, 2H),
7.57-7.53 (m, 1H), 7.49-7.46 (m, 1H), 7.25-7.19 (m, 3H), 7.15 (d, J= 6.8 Hz, 2H), 5.57
(s, 2H), 1.59 (s, 1H); *C NMR (100 MHz, CDCl3) § 161.5, 153.6, 152.8, 148.7, 147.0,
137.3,134.5,131.7,128.4,128.1, 127.7, 127.6, 127.2, 124.9, 124.7, 122.2, 121.0, 83.9,
83.3, 34.1; HRMS (ESI) m/z caled for C22HisN3NaO [M + Na]'™: 360.1107, found

360.1122.
O
CLC
N |N\
= Me
1w
2-(pyridin-2-yl)-3-(3-(p-tolyl)prop-2-yn-1-yl)quinazolin-4(3H)-one (Aw).

Purification by flash column chromatography (2/1, ethyl acetate/petroleum ether) to
afford 1w. A yellow solid, 0.176 g, 50% yield; Mp: 145-146 °C; 'H NMR (400 MHz,
CDCl3) 6 8.74 (d, J = 4.8 Hz, 1H), 8.39 (d, J = 8.0 Hz, 1H), 7.94-7.89 (m, 2H), 7.78-
7.75 (m, 2H),7.56-7.52 (m, 1H), 7.48-7.45 (m, 1H), 7.04-7.00 (m, 4H), 5.55 (s, 2H),
2.28 (s, 3H); 13C NMR (100 MHz, CDCl3) 6 161.5, 153.7, 152.8, 148.7, 147.0, 138.6,
137.2, 134.5, 131.6, 128.9, 127.7, 127.5, 127.2, 124.9, 124.6, 121.0, 119.1, 83.9, 83.1,
34.1,21.4; HRMS (ESI) m/z caled for C23HisN3O [M + H]": 352.1444, found 352.1461.



CF3

2-(pyridin-2-yl)-3-(3-(4-(trifluoromethyl)phenyl)prop-2-yn-1-yl)quinazolin-
4(3H)-one (1x). Purification by flash column chromatography (2/1, ethyl
acetate/petroleum ether) to afford 1x. A yellow solid, 0.137 g, 32% yield; Mp: 164-
165 °C; '"H NMR (400 MHz, CDCl3) 6 8.76 (d, J = 4.4 Hz, 1H), 8.40 (d, J = 7.6 Hz,
1H), 7.98-7.91 (m, 2H), 7.80-7.77 (m, 2H), 7.58-7.54 (m, 1H), 7.48 (d, /= 8.0 Hz, 3H),
7.27 (d, J = 7.6 Hz, 2H), 5.61 (s, 2H); 1*C NMR (100 MHz, CDCl3) § 161.6, 153.5,
152.5,149.5 (q,J=255.2 Hz), 148.7,137.4 (q, J = 25.5 Hz), 137.3, 134.7, 131.9, 130.6
(q,/=32.8 Hz), 127.7, 127.6, 127.2, 126.0, 125.1 (q, J = 3.6 Hz), 124.8, 122.4, 120.9,
86.5, 81.9, 34.1; 'F NMR (376 MHz, CDCl3) § -63.3; '’F NMR (376 MHz, CDCl3) §
-62.9; HRMS (ESI) m/z calcd for Ca3Hi4F3N3NaO [M + Na]™: 428.0981, found
428.0997.

3-(but-2-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (ly). Purification by flash
column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1y. A grey solid,
0.154 g, 56% yield; Mp: 160-161 °C; 'H NMR (400 MHz, CDCl3) § 8.72 (d, J = 4.4
Hz, 1H), 8.37 (d, J= 7.6 Hz, 1H), 7.94-7.89 (m, 2H), 7.80-7.74 (m, 2H),7.55-7.49 (m,
1H), 7.47-7.44 (m, 1H), 5.18 (d, J = 2.0 Hz, 2H), 1.60 (s, 3H); 3*C NMR (100 MHz,
CDCl) o 161.6, 153.5, 152.9, 148.7, 147.0, 137.2, 134.4, 127.6, 127.4, 127.1, 124.7,
124.6, 121.1, 79.6, 73.6, 34.2; HRMS (ESI) m/z calcd for Ci7H1aN3O [M + H]™:
276.1131, found 276.1145.



1z

3-(but-3-yn-1-yl)-2-(pyridin-2-yl)quinazolin-4(3H)-one (1z). Purification by flash
column chromatography (2/1, ethyl acetate/petroleum ether) to afford 1z. A off-white
solid, 0.248 g, 90% yield; Mp: 138-139 °C; 'H NMR (400 MHz, CDCl3) 6 8.71 (d, J =
4.4 Hz, 1H), 8.34 (d, /= 8.4 Hz, 1H), 7.93-7.90 (m, 2H), 7.79-7.73 (m, 2H), 7.54-7.50
(m, 1H), 7.46-7.45 (m, 1H), 4.37 (t, J = 7.2 Hz, 2H), 2.80-2.77 (m, 2H), 1.88 (s, 1H);
BC NMR (100 MHz, CDCl3) 6 162.1, 153.7, 153.5, 148.6, 146.9, 137.4, 134.4, 127.5,
127.4, 126.8, 125.1, 124.7, 120.9, 80.6, 70.2, 44.3, 18.4; HRMS (ESI) m/z calcd for
C17H14N30 [M + H]™: 276.1131, found 276.1128.

8. X-ray structures for compound 3a

0]

N/\l/MeCI
bz N
N ~ °Cl

=

3a X-ray of 3a
Figure S1: ORTEP diagram of 3a at 50% ellipsoid probability
The preparation of crystal of 3a: compound 3a (30 mg) was dissolved in DCM (5
mL) at room temperature. n-Hexane (1.0 mL) was dropped carefully to the mixture.
Then, the flask was capped with thin film. Finally, a needle crystal was obtained for 4
days.

Table S1. Crystal data and structure refinement details for compound 3a.

Empirical formula Ci7Hi1CL2NsO
Formula weight (M) 344.19
Crystal system Monoclinic

Space group P12l/c1




alA 14.9897 (4)

b/A 4.88490 (10)
c/A 21.3648 (5)
o/° 90
/e 107.901 (3)
v/° 90
v/ A3 1488.66 (7)
Z 4
Dc (Mg cm™) 1.536
F (000) 704
20 range for data collection (°) 3.098 to 77.464
Reflections collected 9563
Independent reflections 2880 [R(int) = 0.0376]
Goodness-of-fit on F2 1.061
Final R indices [[>2sigma(I)] R1=10.0365, ®R2=0.0964
R indices (all data) R1=0.0464, ®R2=10.1003

9. References
[1] Kong, X.-F.; Zhan, F.; He, G.-X.; Pan, C.-X.; Gu, C.-X_; Lu, K.; Mo, D.-L.; Su,
G.-F. J. Org. Chem. 2018, 83, 2006.

10. NMR spectra for compounds 2, 3a, 4a, 5a, 6, 7 and 1
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