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Experimental procedure and analytical data of 2a to20 and 3a

To a 25 ml round bottom flask (RBF), 4,6-diphenylpyrimidin-2(1H)-one (0.16 mmol), caesium
carbonate (0.16 mmol) was added and solubilized in DMF as solvent. The reaction mixture
was then heated at 60 °C for 10 minutes. After 10 minutes the RBF was kept inside an ice bath
and addition of organic halide (0.19 mmol) was carefully done at 0 °C. The reaction mixture
was kept for stirring at room temperature for 8 hours. The progress of reaction was monitored
by TLC and GC-MS. To the reaction mixture (15 ml) water was added and aqueous phase was
extracted with ethyl acetate (20 ml x 3), washed with brine, dried over sodium sulphate and the

organic solvent was evaporated under vacuum using rotary evaporator to obtain 2a-2r and 3a.
4,6-bis(4-methoxyphenyl)-2-(prop-2-yn-1-yloxy)pyrimidine (2a)

Yield = 89%,; Crystalline white powder; Melting point 190-193 °C; 'TH NMR (400 MHz,
CDCl;) 6 8.17 (d, J = 8.8 Hz, 4H), 7.72 (s, 1H), 7.04 (d, J = 8.8 Hz, 4H), 5.19 (d, J = 2.0 Hz,
2H), 3.91 (s, 6H), 2.51 (s, 1H); 3C NMR (100 MHz, CDCl5) 8 166.32, 164.60, 162.05, 129.26,
128.88, 114.16, 105.29, 78.99, 74.33, 55.45, 54.76; HRMS: m/z [M+ Na]* for C,;H;gN,NaO5*
calculated 369.1210; observed: 369.1173.

4-(4-bromophenyl)-6-(4-methoxyphenyl)-2-(prop-2-yn-1-yloxy)pyrimidine (2b)

Yield = 89%; Crystalline white powder; Melting point 179-181 °C; 'H NMR (400 MHz,
CDCl;) 6 8.16 (d, /= 9.2 Hz, 2H), 8.04 (d, J = 8.4 Hz, 2H), 7.73 (s, 1H), 7.65 (d, J = 8.8 Hz,
2H), 7.02 (d, J=9.2 Hz, 2H), 5.17 (d, J = 2.4 Hz, 2H), 3.89 (s, 3H), 2.49 (t,J = 2.4 Hz, 1H);
13C NMR (100 MHz, CDCl;) 6 166.95, 165.67, 164.70, 162.30, 135.75, 132.07, 128.99,
128.89, 128.82, 125.63, 114.25, 105.89, 78.75, 74.50, 55.47, 54.92; HRMS: m/z [M+H]" for
C,0H6BrN,O,", calculated 395.0395; observed: 395.0403.

4-(2,4-dichlorophenyl)-6-phenyl-2-(prop-2-yn-1-yloxy)pyrimidine (2¢)

Yield = 84%; Crystalline white powder; Melting point 180-182 °C; 'H NMR (400 MHz,
CDCl,) 6 8.15 (t,J=2.0 Hz, 2H), 7.84 (s, 1H), 7.75 (d, J = 6.8 Hz, 1H), 7.54 (d, J= 1.2 Hz,
1H), 7.52 (d, J= 4.4 Hz, 3H), 7.40 (dd, /= 5.2 Hz, 1.6 Hz, 1H), 5.16 (d, /= 2.0 Hz, 2H),
2.50 (s, 1H); 3C NMR (100 MHz, CDCl;) 8 166.66, 165.69, 164.62, 136.36, 136.30, 135.23,
133.09, 132.56, 131.39, 130.32, 128.97, 127.65, 127.49, 111.83, 78.62, 74.65, 55.11: HRMS:
m/z [M+H]" for C,oH3CI,N,O", calculated 355.0405; observed: 355.0446.

4-(4-chlorophenyl)-6-(4-methoxyphenyl)-2-(prop-2-yn-1-yloxy)pyrimidine (2d)



Yield = 87%; Crystalline white powder; Melting point 151-153 °C; 'H NMR (400 MHz,
CDCl,) 6 8.18 (d, J = 8.8 Hz, 2H), 8.14 (d, J = 8.6 Hz, 2H), 7.76 (s, 1H), 7.51 (d, J= 8.5 Hz,
2H), 7.05 (d, J = 8.8 Hz, 2H), 5.19 (d, J = 2.4 Hz, 2H), 3.92 (s, 3H), 2.52 (t, J = 2.4 Hz, 1H);
13C NMR (100 MHz, CDCl;) 6 166.93, 165.61, 164.70, 162.30, 137.19, 135.30, 129.12,
129.00, 128.91, 128.62, 114.27, 105.94, 78.55, 74.51, 55.49, 54.93; HRMS: m/z [M+H]" for
C,0H;6CIN,O,", calculated 351.0900; observed: 351.0929.

4-(3-bromophenyl)-6-phenyl-2-(prop-2-yn-1-yloxy)pyrimidine (2e)

Yield = 81%; Crystalline white powder; Melting point 171-173 °C; 'TH NMR (600 MHz,
CDCl;) 6 8.32 (t,J=1.8 Hz, 1H), 8.17 (m, 2H), 8.09 (dt, /= 4.8 Hz, 1.8 Hz, 1H), 7.78 (s, 1H),
,7.64 (dq,J= 5.4 Hz, 1.2 Hz, 1H), 7.53 (dd, J= 3.6 Hz, 1.8 Hz, 3H)7.39 (t, J= 7.8 Hz, 1H),
5.18 (d, J = 2.4 Hz, 2H), 2.50 (t, J = 2.4 Hz, 1H); 13C NMR (150 MHz, CDCls) 8 167.56,
165.67, 164.78, 138.76, 136.43, 133.97, 131.33, 130.41, 130.39, 128.94, 127.40, 125.90,
123.18, 107.09, 78.62, 74.65, 55.10; HRMS: m/z [M+Na]" for C,9H;3BrN,NaO*, calculated
387.0104; observed: 387.0075.

4-(3-bromophenyl)-6-(3,4-dimethoxyphenyl)-2-(prop-2-yn-1-yloxy)pyrimidine (2f)

Yield = 84%; Crystalline white powder; Melting point 191-193 °C; 'TH NMR (400 MHz,
CDCl3) 6 8.31 (t, J= 1.2 Hz, 1H), 8.08 (d, /= 6.4 Hz, 1H), 7.83 (d, /= 1.6 Hz, 1H), 7.74
(dd, J= 5.2 Hz, 1.6 Hz, 2H), 7.64 (d, J= 6.4 Hz, 1H), 7.39 (t, J= 6.4 Hz, 1H), 6.98 (d, J =
6.8 Hz, 1H), 5.17 (d, J= 2.0 Hz, 2H), 4.01 (s, 3H) 3.97 (s, 3H), 2.50 (t, J = 2.0 Hz, 1H); 3C
NMR (100 MHz, CDCls) 6 167.29, 165.36, 164.81, 152.12, 149.54, 139.07, 133.98, 130.50,
129.33, 126.01, 123.27, 120.77, 111.07, 110.34, 106.55, 78.89, 74.68, 56.28, 56.21, 55.18;
HRMS: m/z [M+H]" for C,;H3sBrN,Os", calculated 425.0500; observed: 425.528.

4-(4-methoxyphenyl)-6-phenyl-2-(prop-2-yn-1-yloxy)pyrimidine (2g)

Yield = 87%; Crystalline white powder; Melting point 153-156 °C; 'TH NMR (400 MHz,
CDCl) 6 8.16 (d, J= 8.4 Hz, 4H), 7.76 (s, 1H), 7.52 (d, J= 2.4 Hz, 3H), 7.02 (d, /= 8.8 Hz,
2H), 5.17 (d, J = 2.0 Hz, 2H), 3.89 (s, 1H), 2.49 (s, 1H); 13C NMR (100 MHz, CDCI;) &
166.80, 166.66, 164.66, 162.15, 136.84, 130.96, 129.06, 128.93, 128.83, 127.29,
114.19,106.17, 78.88, 74.40, 55.44, 54.84; HRMS: m/z [M+Na]* for CyH;sN,NaO,",
calculated 339.1109; observed: 339.1085.

4-(4-chlorophenyl)-6-phenyl-2-(prop-2-yn-1-yloxy)pyrimidine (2h)



Yield = 91%; Crystalline white powder; Melting point 182-185 °C; 'H NMR (400 MHz,
CDCl) 6 8.17 (d, J= 3.6 Hz, 2H), 8.12 (d, J= 6.4 Hz, 2H), 7.79 (s, 1H), 7.53 (s, 3H), 7.49
(d, J= 6.4 Hz, 2H) 5.18 (d, /= 2H), 2.50 (s, 1H); 3C NMR (100 MHz, CDCl;) 8, 167.59,
166.11,164.91,137.49,136.66, 135.25, 131.40, 129.29, 129.06, 128.78, 127.50, 106.95, 78.81,
74.72, 55.16; HRMS: m/z [M+Na]" for C;9H3CIN,NaO", calculated 343.0614; observed:
343.0617.

4-(3-nitrophenyl)-6-phenyl-2-(prop-2-yn-1-yloxy)pyrimidine (2i)

Yield = 89%; Crystalline white powder; Melting point 146-149 °C; 'H NMR (400 MHz,
CDCl3) 89.00 (t, J= 2.0 Hz, 1H), 8.56 (dt, /=4.8 Hz, 1.2 Hz, 1H), 8.39 (dq, /=4.8 Hz, 1.2
Hz, 1H), 7.90 (s, 1H), 8.21 (dd, J= 3.2 Hz, 2.0 Hz, 2H), 7.73 (t, /= 8.0 Hz, 1H), 7.56 (dd, J
= 3.2 Hz, 2.0 Hz, 3H), 5.21 (d,J= 2.4 Hz, 2H) 2.53 (t,J= 2.4 Hz, 1H); 3C NMR (100 MHz,
CDCl) o 168.26, 165.03, 164.76, 148.91, 138.63, 136.28, 133.33, 131.75, 130.18, 129.18,
127.61, 125.70, 122.40, 107.31, 78.57, 74.97, 55.41; HRMS: m/z [M+H]" for C;oH4N;05",
calculated 332.1035; observed: 332.1030.

4-(4-methoxyphenyl)-2-(prop-2-yn-1-yloxy)-6-(p-tolyl)pyrimidine (2j)

Yield = 84%; Crystalline white powder; Melting point 174-177 °C; 'TH NMR (400 MHz,
CDCly) 6 8.15 (d, J= 9.2 Hz, 2H), 8.06 (d, J= 8.0 Hz, 2H), 7.73 (s, 1H), 7.31 (d, /= 8.0 Hz,
2H), 7.01 (d, J= 8.8 Hz, 2H), 5.16 (d, J= 2.4 Hz, 2H), 3.88 (s, 3H), 2.48 (t, /= 2.4 Hz, 1H),
2.43 (s, 3H); 3C NMR (100 MHz, CDCl;) 8 166.88, 166.59, 164.76, 162.21, 141.53,134.14,
129.69, 129.30, 129.03, 127.34, 114.29, 105.92, 79.07, 74.48, 55.56, 54.91, 21.61; HRMS: m/z
[M+H]" for C,;H9N,0O,+, calculated 331.1447; observed: 331.1440.

4-(3-bromophenyl)-2-(prop-2-yn-1-yloxy)-6-(p-tolyl)pyrimidine (2k)

Yield = 87%; Crystalline white powder; Melting point 182-185 °C; TH NMR (400 MHz,
CDCl;) 8.31 (t, J= 1.6 Hz, 1H), 8.08 (d, /= 8.0 Hz, 3H), 7.76 (s, 1H), 7.64 (dq, J = 5.2 Hz,
0.8 Hz, 1H), 7.38 (d, /= 8.4 Hz, 1H), 7.32 (d, /= 8.0 Hz, 2H), 5.17 (d, J = 2.4 Hz, 2H), 2.50
(t, J=2.4 Hz, 1H), § 2.44 (s, 3H),; 3C NMR (100 MHz, CDCl;) 8 167.60, 165.57, 164.83,
138.95, 142.00, 134.00, 133.70, 130.50, 130.49, 129.80, 127.44, 126.00, 123.26, 106.85, 78.79,
74.74, 55.17, 21.65; HRMS: m/z [M+H]* for C,oH;sBrN,O", calculated 379.0446; observed:
379.0439

2-(allyloxy)-4,6-bis(4-methoxyphenyl)pyrimidine (21)



Yield = 88%; Crystalline white powder; Melting point 161-164 °C; 'TH NMR (400 MHz,
CDCl) 6 8.12 (d, J = 8.7 Hz, 4H), 7.64 (s, 1H), 7.00 (d, J = 8.7 Hz, 4H), 6.20 (dq, J = 10.9,
5.8 Hz, 1H), 5.47 (d,J=17.2 Hz, 1H), 5.28 (d, /= 10.4 Hz, 1H), 5.05 (d, /= 5.7 Hz, 2H), 3.87
(s, 6H); 3C NMR (100 MHz, CDCl3) 8 166.30, 165.44, 162.01, 133.47, 129.55, 128.89,
118.13, 114.19, 104.95, 77.44, 77.12, 76.81, 68.25, 55.52; EI-MS: m/z [M]* for C,;H,(N,O5"
calculated: 348.15; observed: 347.18.

4,6-bis(4-methoxyphenyl)-2-propoxypyrimidine (2m)

Yield = 81%; Crystalline white powder; Melting point 165-168 °C; 'TH NMR (400 MHz,
CDCl) 6 8.12 (d, J= 8.7 Hz, 4H), 7.63 (s, 1H), 6.99 (d, J = 8.7 Hz, 4H), 4.47 (t, J = 6.8 Hz,
2H), 3.87 (s, 6H), 1.92 (dd, J = 14.3, 7.3 Hz, 2H), 1.08 (t, J = 7.4 Hz, 3H); 3C NMR (100
MHz, CDCl;) & 166.24, 165.93, 161.95, 129.68, 128.88, 114.16, 104.79, 77.44, 77.12, 76.81,
69.15, 55.51, 22.43, 10.76; EI-MS: m/z [M]* for C,;H,,N,O5" calculated: 350.16; observed:
350.35.

2-(benzyloxy)-4,6-bis(4-methoxyphenyl)pyrimidine (2n)

Yield = 90%; Crystalline white powder; Melting point 195-197 °C; "TH NMR (400 MHz,
CDCl5) 6 8.12 (d, J = 8.8 Hz, 4H), 7.65 (s, 1H), 7.56 (d, J = 7.4 Hz, 2H), 7.36 (t, J = 7.4 Hz,
2H), 7.31 (d, J = 7.3 Hz, 1H), 7.00 (d, J = 8.9 Hz, 4H), 5.59 (s, 2H), 3.87 (s, 6H); 3C NMR
(100 MHz, CDCl;) 8 166.36, 165.58, 162.01, 137.22, 129.58, 128.92, 128.46, 127.96, 114.20,
105.13, 69.07, 55.52; EI-MS: m/z [M]* for C,sH,,N,O5 calculated: 398.16; observed: 398.30.

2-isopropoxy-4,6-bis(4-methoxyphenyl)pyrimidine (20)

Yield = 84%; White solid; Melting point 185-189 °C; 'H NMR (600 MHz, CDCl;) 6 8.13 (d,
J=8.8 Hz, 4H), 7.62 (s, 1H), 7.01 (d, J = 8.8 Hz, 4H), 5.52 (hept, J = 6.2 Hz, 1H), 3.88 (s, 6H),
1.49 (d, J = 6.2 Hz, 6H); 13C NMR (150 MHz, CDCl;) 8 166.33, 165.47, 162.01, 129.83,
129.00, 128.84, 114.32, 114.10, 104.58, 69.95, 55.54, 22.23, 22.11; EI-MS: m/z [M]" for
C,1H»,N,O5" calculated: 350.16; observed: 350.20.

2-butoxy-4,6-bis(4-methoxyphenyl)pyrimidine (2p)
Yield = 87%; Crystalline white powder; Melting point 172-175 °C;Yield = 90%; "TH NMR
(600 MHz, CDCl;) 6 8.13 (d, J = 8.7 Hz, 4H), 7.63 (s, 1H), 7.01 (d, J = 8.8 Hz, 4H), 4.53 (t,J

= 6.7 Hz, 2H), 3.88 (s, 6H), 1.92 — 1.86 (m, 2H), 1.56 (dt, ] = 14.8, 7.5 Hz, 2H), 1.01 (t, ] = 7.4
Hz, 3H); 3C NMR (150 MHz, CDCl;) § 166.28, 165.98, 161.99, 129.75, 128.94, 128.85,



114.26, 114.11, 104.82, 67.32, 55.50, 31.20, 19.41, 14.02; EI-MS: m/z [M]* for C,,H,4N,05"
calculated: 364.45; observed: 364.20.

4,6-bis(4-methoxyphenyl)-2-(pentyloxy)pyrimidine (2q)

Yield = 82%; White powder; Melting point 165-168 °C; '"H NMR (600 MHz, CDCl3) 6 8.13
(d,J=9.0 Hz, 4H), 7.64 (s, 1H), 7.01 (d, J = 8.8 Hz, 4H), 4.52 (t, J = 6.8 Hz, 2H), 3.88 (s, 6H),
1.94 — 1.88 (m, 2H), 1.52 (dt, J = 15.2, 7.3 Hz, 2H), 1.42 (h, J = 7.4 Hz, 2H), 0.95 (t, J = 7.3
Hz, 3H); 13C NMR (150 MHz, CDCl3) § 166.28, 165.98, 161.99, 129.75, 128.98, 128.90,
128.81, 114.29, 114.07, 104.79, 67.63, 55.50, 28.83, 28.36, 22.62, 14.14; EI-MS: m/z [M]" for
Cy3Hy6N,O3™ calculated: 348.47; observed: 378.25.

4,6-bis(4-methoxyphenyl)-2-(octyloxy)pyrimidine (2r)

Yield = 81%; Crystalline white powder; Melting point 155-157 °C; 'H NMR (600 MHz,
CDCl5) 6 8.13 (d, J = 8.9 Hz, 4H), 7.64 (s, 1H), 7.01 (d, J = 9.0 Hz, 4H), 4.52 (t, ] = 6.8 Hz,
2H), 3.88 (s, 6H), 1.90 (p, J=7.7, 7.1 Hz, 2H), 1.55 — 1.49 (m, 2H), 1.42 — 1.36 (m, 2H), 1.34
—1.22 (m, 6H), 0.89 (t,J =6.9 Hz, 3H); 13C NMR (150 MHz, CDCl3) 6 166.21, 165.91, 161.91,
129.69, 128.82, 114.15, 114.11, 114.06, 104.72, 67.57, 55.46, 55.43, 55.39, 31.86, 29.45,
29.29, 29.08, 26.14, 22.68, 14.12; EI-MS: m/z [M]" for C,cH3,N,Os" calculated: 420.55;
observed: 420.15.

4,6-bis(4-methoxyphenyl)-1-(prop-2-yn-1-yl)pyrimidin-2(1H)-one (3a)

Yield = 11%; white powder; Melting point 178-180 °C; "TH NMR (400 MHz, CDCl3) 6 8.17 —
8.08 (m, 2H), 7.60 — 7.51 (m, 2H), 7.10 — 7.02 (m, 2H), 7.01 — 6.93 (m, 2H), 6.69 (s, 1H), 4.64
(d, J= 2.4 Hz, 2H), 3.89 (d, J = 11.5 Hz, 6H), 2.38 — 2.31 (m, 1H). '3C NMR (100 MHz,
CDCl,) 6 202.88, 165.13, 163.78, 132.62, 114.74, 108.18, 102.64, 97.12, 83.11, 77.44, 77.33,
77.12,76.80, 74.79, 26.46; EI-MS: m/z [M]" for C,;H3sN,O;" calculated: 346; observed: 346.

Experimental procedure and analytical data of Sa to Sc and 6a to 6¢

To a 25 ml round bottom flask (RBF), 2-phenylquinazolin-4(3H)-one (0.16 mmol), caesium
carbonate (0.16 mmol) was added and solubilized in DMF as solvent. The reaction mixture
was then heated at 60 °C for 10 minutes. After 10 minutes the RBF was kept inside an ice bath
and addition of organic halide (0.19 mmol) was carefully done at 0 °C. The reaction mixture
was kept for stirring at room temperature for 8 hours. The progress of reaction was monitored
by TLC and GC-MS. To the reaction mixture (15 ml) water was added and aqueous phase was

extracted with ethyl acetate (20 ml x 3), washed with brine, dried over sodium sulphate and the
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organic solvent was evaporated under vacuum using rotary evaporator to obtain 5a-5c and 6a-

6¢.
4-(2-(2-ethoxy-4-(4-(prop-2-yn-1-yloxy)quinazolin-2-yl)phenoxy)ethyl)morpholine (5a)

Yield = 71%; Off white powder; Melting point 169-171 °C; 'H NMR (600 MHz, CDCl;) 8
8.17 (dq, J = 5.7, 2.1 Hz, 3H), 7.96 (dt, ] = 8.4, 0.9 Hz, 1H), 7.81 (ddd, J = 8.4, 7.0, 1.5 Hz,
1H), 7.50 (ddd, J = 8.1, 6.9, 1.1 Hz, 1H), 7.00 (d, J = 8.9 Hz, 1H), 5.32 (d, J = 2.4 Hz, 2H),
4.25(d, J=6.9 Hz, 4H), 3.76 (t, ] = 4.7 Hz, 4H), 2.89 (t, J = 5.8 Hz, 2H), 2.66 (t, ] = 4.7 Hz,
4H), 2.56 (t, ] = 2.4 Hz, 1H), 1.50 (d, J = 7.0 Hz, 3H); 3C NMR (150 MHz, CDCl3) 8 165.32,
159.39, 152.14, 150.92, 148.82, 133.71, 131.28, 127.79, 126.27, 123.46, 121.95, 114.71,
113.31,113.17, 78.33, 75.04, 75.02, 67.07, 66.97, 64.54, 57.50, 54.17, 14.93; EI-MS: m/z [M]*
for C,5H,7N304" calculated: 433.20; observed: 433.15.

4-(2-(4-(4-(prop-2-yn-1-yloxy)quinazolin-2-yl)phenoxy)ethyl)morpholine (5b)

Yield = 73%; Off white powder; Melting point 152-154 °C; "TH NMR (600 MHz, CDCl3)
8.53 (d, J = 8.8 Hz, 2H), 8.17 (dd, J = 8.2, 1.5 Hz, 1H), 7.95 (dd, J = 8.4, 1.0 Hz, 1H), 7.81
(ddt, J= 8.4, 6.9, 1.3 Hz, 1H), 7.49 (ddd, J = 8.1, 7.0, 1.2 Hz, 1H), 7.02 (d, J = 8.8 Hz, 2H),
5.33(dd,J=2.5,1.0 Hz, 2H), 4.21 (t,J = 5.7 Hz, 2H), 3.76 (t, J= 4.7 Hz, 4H), 2.85 (t, /= 5.7
Hz, 2H), 2.62 (t, J = 4.5 Hz, 4H); 3C NMR (150 MHz, CDCl;) 6 165.38, 160.93, 159.44,
152.17, 133.72, 130.77, 130.16, 127.76, 126.22, 123.47, 114.70, 114.42, 78.31, 75.08, 66.91,
65.87, 57.62, 54.16, 54.14; EI-MS: m/z [M]* for C,3H,3N305" calculated: 389.17; observed:
389.10.

4-(2-(3-(4-(prop-2-yn-1-yloxy)quinazolin-2-yl)phenoxy)ethyl)morpholine (5c¢)

Yield = 68%; Off white powder; Melting point 156-158 °C; 'H NMR (600 MHz, CDCls) &
8.24 —8.19 (m, 2H) 8.18-8.16 (m, 1H), 7.83 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H), 7.53 (ddd, J = 8.1,
6.9, 1.1 Hz, 1H), 7.41 (t,J =7.9 Hz, 1H), 7.05 (ddd, J = 8.1, 2.7, 1.0 Hz, 1H), 534 (d, ] =2.4
Hz, 2H), 4.26 (t, ] = 5.7 Hz, 2H), 3.78 — 3.74 (m, 4H), 2.87 (t, ] = 5.7 Hz, 2H), 2.68 — 2.59 (m,
4H), 2.57 (d, J = 4.8 Hz, 1H); 13C NMR (150 MHz, CDCl;) 8 165.50, 159.41, 159.01, 152.02,
139.37, 133.79, 129.46, 128.02, 126.72, 123.48, 121.31, 117.44, 115.01, 114.09, 78.24, 75.18,
66.98, 65.88, 57.76, 54.30, 54.14; EI-MS: m/z [M]* for C,3H,3N30;5" calculated: 389.17,
observed: 389.10.

2-(3-ethoxy-4-(2-morpholinoethoxy)phenyl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (62)



Yield = 29%; Off white powder; Melting point 165-167 °C; 'H NMR (600 MHz, CDCl3) 3
8.35(dd, /=8.0, 1.5 Hz, 1H), 7.80 — 7.71 (m, 2H), 7.51 (ddd, J= 8.1, 6.9, 1.4 Hz, 1H), 7.32 —
7.28 (m, 2H), 7.02 (d, J = 8.7 Hz, 1H), 4.70 (d, /= 2.5 Hz, 2H), 4.23 (t, /= 5.8 Hz, 2H), 4.15
(q, J = 7.0 Hz, 2H), 3.76 — 3.74 (m, 4H), 2.88 (t, /= 5.7 Hz, 2H), 2.65 (dd, J = 5.8, 3.7 Hz,
4H), 2.37 (t,J= 2.4 Hz, 1H), 1.46 (t,J= 7.0 Hz, 3H); 3C NMR (150 MHz, CDCl;) 5 161.85,
155.29,150.27,148.97,147.22, 134.68, 127.59, 126.92, 121.29, 120.54, 113.74, 113.05, 78.93,
72.62, 67.40, 67.00, 64.60, 57.42, 54.19, 36.68, 14.85; EI-MS: m/z [M]* for CysH,7N304"
calculated: 433.20; observed: 433.15.

2-(4-(2-morpholinoethoxy)phenyl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (6b)

Yield = 27%; Light yellow powder; Melting point 169-171 °C; 'H NMR (600 MHz, CDCl;) &
8.35 (dd, J= 8.0, 1.5 Hz, 1H), 7.77 (td, J = 7.6, 6.9, 1.5 Hz, 1H), 7.75 — 7.69 (m, 3H), 7.51
(ddd, J=8.2, 6.9, 1.4 Hz, 1H), 7.05 (d, J = 8.7 Hz, 2H), 4.70 (d, J = 2.4 Hz, 2H), 4.22 (t, J =
5.6 Hz, 2H), 3.77 (t, J=4.7 Hz, 4H), 2.88 (t, /= 5.7 Hz, 2H), 2.64 (t, /= 4.8 Hz, 4H), 2.36 (d,
J =49 Hz, 1H); 3C NMR (150 MHz, CDCl;) 8 161.87, 160.26, 155.30, 147.25, 134.66,
129.89, 127.58, 127.41, 127.11, 126.93, 120.52, 114.88, 78.62, 72.67, 66.80, 65.98, 57.48,
54.09, 36.51; EI-MS: m/z [M]* for C,3H»3N505" calculated: 389.17; observed: 389.10.

2-(3-(2-morpholinoethoxy)phenyl)-3-(prop-2-yn-1-yl)quinazolin-4(3H)-one (6¢)

Yield = 32%; Off white powder; Melting point 170-173 °C; TH NMR (600 MHz, CDCl;) &
8.36 (dd, /=8.0, 1.5 Hz, 1H), 7.82 - 7.73 (m, 2H), 7.53 (t, J=7.5 Hz, 1H), 7.45 (t, J=7.9 Hz,
1H), 7.31 (d, J= 7.5 Hz, 1H), 7.27 (d, J=4.1 Hz, 1H), 7.10 (dd, J = 8.4, 2.6 Hz, 1H), 4.68 (d,
J=2.5Hz,2H),4.19 (t,J = 5.6 Hz, 2H), 3.74 (t, /= 4.6 Hz, 4H), 2.84 (t,J= 5.6 Hz, 2H), 2.65
—2.50 (m, 4H), 2.35 (d, J = 2.5 Hz, 1H); 3C NMR (150 MHz, CDCl;) 3 161.62, 158.91,
155.15, 147.10, 135.79, 134.74, 130.17, 127.65, 127.34, 126.95, 120.67, 120.48, 117.22,
113.95, 78.57, 72.64, 66.91, 66.09, 57.54, 54.07, 36.38; EI-MS: m/z [M]" for C,3H,3N;05"
calculated: 389.17; observed: 389.10.

Computational details

All calculations were performed using DFT method in the Gaussian 16 suite.! The
intermediates and the transition states were optimized in the gas phase without any symmetry
constraints using B3LYP exchange-correlation functional for all structures’> with grimme
empirical dispersion correction D33 in conjunction with Karlsruhe def2-SVP basis set for all
the atoms.* Frequency analysis was conducted at the same level of theory on the optimized

geometries to determine whether the stationary points are minima. Using the Linear
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Synchronous Transit (LST)’ method, transition state guesses were searched on the potential
energy surface, and the subsequent optimization was performed using the Berny algorithm.
The transition states and the adjacent intermediates were connected by performing Intrinsic
reaction coordinates (IRC)% calculations. Furthermore, to refine the energetics of the system
single-point energy calculations were carried out on the optimized structures using the same
functional B3LYP-D3 for all structures employing a higher valence triple-zeta polarization
valence basis set def2-TZVP. Solvation energies in N,N-dimethylformamide(DMF) solvent
was evaluated by a self-consistent reaction field (SCRF) approach using the SMD continuum
solvation model '° as conducted in the experimental setup. Tight wave function convergence
criteria were used during single-point energy calculations. The figures and 3D images of the
optimized geometries were prepared by using ChemDraw Professional 16.0 and CYLview!!

visualization software respectively.

AGY¢ (kcal/mol)

INT2

(0.0)

Figure 1: Free energy diagram

Table 1: Absolute Energy values (in hartrees) of all intermediates and transition
states are given below. Ee = Electronic energy values, GLS = Solvent Gibbs Free
energy values, ELS = Solvent Electronic Energy values, HLS = Solvent Enthalpy
values.

Species E. ELg Gy H Imaginar
y Mode
Cs,CO; -304.04091 -304.413651 -304.434767 -304.389512 0




CsHCO; -284.44153 -284.79695 -284.80079 -284.76262
CsBr -2594.1181 -2594.4775 -2594.50362 -2594.47321
KBr -3173.8101 -3174.23265 -3174.25675 -3174.22832
P Br -2689.8357 -2690.29033 -2690.27232 -2690.23805

R -1030.0206 -1031.19104 -1030.9318 -1030.86137

2a -1145.3788 -1146.66641 -1146.37523 -1146.29632

3a -1145.3832 -1146.67713 -1146.38519 -1146.30702
INT1 -1334.1351 -1335.63892 -1335.37939 -1335.28453
INT2 -1049.6422 -1050.82953 -1050.58863 -1050.51061
TS1# -3739.4656 -3741.11204 -3740.83452 -3740.7398
TS2% -3739.4802 -3741.1081 -3740.82899 -3740.73582
TS3% -4319.1615 -4320.86771 -4320.58791 -4320.49547
TS4% -4319.1751 -4320.86658 -4320.58516 -4320.4942

Crystallographic Data

Crystal of compound 2a (CCDC: 2262808) was mounted on Hampton cryoloops. All geometric
and intensity data for the crystal were collected using a Super-Nova (Mo) X-ray diffractometer
equipped with a micro-focus sealed X-ray tube Mo-Ka (A = 0.71073 A) X-ray source, and
HyPix3000 detector of with increasing o (width of 0.3 per frame) at a scan speed of either 5 or
10 s/frame. The CrysAlisPro software was used for data acquisition, and data extraction. Using
Olex2!2, the structure was solved with the SIR2004!3 structure solution program using Direct
Methods and refined with the ShelXL!4 refinement package using Least Squares minimisation.
All non-hydrogen atoms were refined with anisotropic thermal parameters. Detailed
crystallographic data and structural refinement parameters are summarized in Table S1-S3.

These data can be obtained free of charge from The Cambridge Crystallographic Data Centre.

Table 2: Crystal data and refinement parameters for compound 2a.

CCDC 2262808
Empirical formula C21H18N203
Formula weight 346.39
Temperature/K 293(2)
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Crystal system monoclinic

Space group P21/c

alA 5.2375(5),

b/A 18.6453(21)

c/A 17.8444(13)

pl° 90.182(8)

Volume/A3 1742.6(2)

Z 4

pcalcg/cnj3 1.320

w/mm-1 0.089

F(000) 728.0

Crystal size/mm3 0.018 x 0.15 x 0.01
Radiation MK, (A=10.71073)

20 range for data collection/° 6.32 t0 52.74

Index ranges -6<h<6,-22<k<23,-22<1<21
Reflections collected 16485

Independent reflections 3428

[Rint = Rigma =] 0.1006, 0.1269
Data/restraints/parameters 3428/0/237

Goodness-of-fit on F2 0.975

Final R indexes [[>=2c (1)] R1=0.0636, wR2 =0.1278
Final R indexes [all data] R1=0.1914, wR2=0.1764
Largest diff. peak/hole / e A~ 0.60/-0.59

Table 2: Bond Lengths for Compound 2a.

Atom | Atom Length/A Atom Atom Length/A
03 C15 1.364(3) C3 C4 1.386(4)
03 C18 1.423(3) Cl12 C13 1.383(4)
o1 Cl 1.364(3) Cl12 C17 1.394(4)
o1 C19 1.438(4) Cc2 C10 1.377(4)
02 Co6 1.368(3) C13 Cl4 1.383(4)
02 () 1.433(3) Cl4 C15 1.382(4)
N1 C2 1.350(3) C15 Cle6 1.382(4)
N1 Cl 1.322(3) Cé6 C5 1.380(4)




N2 Cl1 1.346(3) C6 C7 1.375(4)
N2 Cl 1.326(3) C8 C7 1.385(4)
ci1 | c12 1.474(4) C17 C16 1.364(4)
Cl1 C10 1.384(4) C4 C5 1.373(4)
C3 c2 1.476(4) C20 C19 1.460(4)
C3 C8 1.380(4) C20 C21 1.150(4)
Table 3: Bond Angles for Compound 2a.

Atom [Atom| Atom Angle/* Atom |Atom| Atom Angle/*
CI8 | O3 | Cl15 118.3(3) N2 | C1 | NI 129.6(3)
C19 | 01 | C1 117.0(2) Cl4 | C13]| CI12 121.9(3)
c9 | 02| Cé6 118.4(3) Cl5 |Cl4| C13 119.8(3)
Cl | N1 | C2 115.0(3) Cl4 |Cl5| O3 125.1(3)
Cl | N2 | Cl11 115.0(3) Cl6 |Cl15| O3 116.0(3)
Cl12 [Cl1| N2 116.4(3) Cl6 |Cl5]| Cl14 118.9(3)
C10 [C11| N2 120.2(3) C2 |Cl10| C11 119.8(3)
Cl0 [Cl11| C12 123.3(3) C5 | C6 | O2 116.0(3)
C8 | C3 | C2 121.3(3) C7 | C6 | O2 124.3(3)
C4 | C3 | C2 121.4(3) C7 | C6 | C5 119.7(3)
C4 | C3 | C8 117.3(3) C7 | C8 | C3 121.7(3)
Cl13 |[Cl12| Cl1 121.2(3) Cle [C17| Cl12 121.5(3)
Cl7 |Cl12| C11 121.7(3) C5 | C4 | C3 121.9(3)
Cl7 |Cl12| C13 117.0(3) C4 | C5 | C6 119.8(3)
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C3 C2 | NI 116.7(3) C8 Cc7 C6 119.6(3)

C10 | C2 | N1 120.3(3) C17 | Cl16| Cl15 120.8(3)

Cl10 | C2 C3 123.0(3) C21 | C20 | C19 177.5(4)

N1 Cl1 01 118.2(3) C20 [C19| O1 113.3(3)
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Figure 19: HRMS of 2f: m/z [M+H]" for C;;H;sBrN,O;", calculated 425.0500; observed:
425.528
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Figure 22: HRMS of 2g: m/z [M+Na]™" for CyyH;sN>NaO,", calculated 339.1109; observed:
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Figure 25: HRMS of 2h: m/z [M+Na]* for C;oH;3CIN,NaO™, calculated 343.0614, observed:
343.0617.
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Figure 27: 3C NMR spectra of 2i
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT=5

Monoisotopic Mass, Even Electron lons

63 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:11-25 H:11-26 N:0-3 0:0-3 S:0-2

Sample Name : NKS-118 IITRPR XEVO G2-XS QTOF
Test Name : HRMS-1
010221-NKS-118 17 (0.174) 1: TOF MS ES+
3.09e+006
100+ 332.1030
l!,,-"c_
333.1034
453.3406
318.2990 340.2579 396'2%i63002
210208 o 0847 40,7602 (o 444 1658 g 522.1810
f IR ‘( 378.1613 307.8022 A ‘,4?6_3305 509.8875 >
0 ‘.I;ll.i. [ L R N A TR Jrediep e Lo | | [ Il n <
R R I B I B S B A L L L L L L ML UL LA UL Ly Uaes ey nansy paaan sl 11
280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum: -1.5
Maximum: 2.0 5.0 S50:..0
Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
332.1030 332.1035 =0:5 o 14.5 1291.2 n/a n/a Cl9 H14 N3 03

Figure 28: HRMS of 2i: m/z [M+H]" for C;oH;;N;0;3", calculated 332.1035; observed:
332.1030
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r1.0

0.9

0.8
Fo.7
0.6
0.5
0.4
0.3
0.2
Fo.1
Fo.0

we—

16 b6~
95'55~"

b

8 WNW
SFLL—=
wad

T6'S0T—

STHIT—

yELZT T
L0621~
oeez1-f
69671

el

ESTPT—

12791~
9T
65991

e

T T T T T T T T T
170 160 150 140 130 120 110 100 90
f1 (ppm)

T
180

T
190

Figure 30: 3C NMR spectra of 2j
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min =-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons
63 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used-

C:11-25 H:11-26 N:0-3 0:0-3 8:0-2

Sample Name  : NKS-114 IITRPR XEVO G2-XS QTOF
Test Name © HRMS-1
010221-NKS-114 18 (0.183) 1: TOF MS ES+
7.90e+007
o 331.1440
% 332.1468
333.1491
217.0135 3
L A ISR Frne 453.3449 5125012 5664204 607 3928 928-5925

200 225 250 205 30 325 350 315 400 425 450 415 500 525 550 575 600 625 650

Minimum: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
331.1440 331.1447 ~0.7 A 1355 1798.8 n/a n/a c21 H19 N2 02

Figure 31: HRMS of 2j: m/z [M+H]* for C,;H;oN,O,+, calculated 331.1447; observed:
331.1440
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Figure 32: 'H NMR spectra of 2k
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Figure 33: 3C NMR spectra of 2k
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used fori-FIT =5

Monoisotopic Mass, Even Electron lons

48 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used-

C:11-25 H 1126 MN:03 0:03 Bro0-2

Page 1

Sample Name - NKS-113 IITRPR XEVO G2-XS QTOF
Test Name - HRMS-1
010221-NKS-113 1 (0 203) 1- TOF MS ES+
3.786+007
e 379.0439
%
382 0452
2742730 479.9786
1 [orh 7y 343.0300 378971043830485 460 9689 1O T 07,122 55 1378 807.3041 y
Z
250 215 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
379.0439 379.0446 -0.7 -1.8 13.5 1567.5 n/a  n/a €20 H16 N2 O Br

Figure 34:HRMS of 2k: m/z [M+H]" for C,yH;sBrN,O", calculated 379.0446;

379.0439

observed:
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Figure 36: 3C NMR spectra of 21
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Figure 40: EI-MS of 2m: m/z [M]" for C,;H,,N,05" calculated: 350.16; observed: 350.35.
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Figure 43: EI-MS of 2n: m/z [M]* for C,5sH,,N,0; calculated: 398.16, observed: 398.30.

Figure 44: 'H NMR spectra of 20
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Figure 46: EI-MS of 20: m/z [M]* for C;;H,,N,0;" calculated: 350.16, observed: 350.20.
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Figure 49: EI-MS of 2p: m/z [M]* for C,,H,4N,O3" calculated: 364.45; observed: 364.20.
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Figure 50: 'H NMR spectra of 2q
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Figure 53: 'H NMR spectra of 2r
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Figure 70: EI-MS of 6a: m/z [M]* for CysH,;N304" calculated: 433.20, observed: 433.15.

52



0.55

0.50

r0.45

0.40

r0.35
0.30

0.25

0.20

r0.15

r0.10
0.05
0.00

-0.05

BLE
L1424
A
ET'H

0L
174 wv

50°Ly
90°L
Q-WH0H0H0HI L2744
9k'£q
6L
054
0549
15°£44
15°4
254
25'2
024
0£°4
TLLA
T
[y
244
EL'L
EL'L
kLl
bl
9L
94 LA
LLL

s
824
arsd
vEd
VE'S

SE'8
SE' m&

P3A-9/N
single_pulse

SV S

90T
Fste
=90

=¢lb

=Ere

=80T

80T

Fu1
BI'E
S0°T

=007

0
[
Lo
o
L
(=}
Lo
=
in
Le
~
L=
~
Lo
b=
in
e
Lo
<
T
g
S
=
Lo
b
| LY
"
)
Lo o
w
kS
|- m
~
3
Lo
C &
L m
Lo
oW
=
[ in ~
@ [N
)
= N
o N
.20
Sy

r0.030
r0.028
r0.026

0.020

r0.018
r0.016

0.014

r0.012

r0.010

0.008

0.006

~0.004
r0.002
r0.000

-0.002

159 —

60 s —
BbE—

869~

'’

£9'
O-WHCHOHOTHD £8°9L NS
Q-WAOJOHOTHD +0°4L

T HCION0 D 5
Nmmm\v

BT —
80T —
£6°921

113 hwﬂv
iy
gszzt

ool
687621
sever

ST —

0£°SST—"
977091
£8°191 V

single pulse decoupled gated NOE

P3A-9/N

40

T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0

T
190

f1 (ppm)

Figure 72: 3C NMR spectra of 6b
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Figure 73: EI-MS of 6b: m/z [M]* for Cy3H,3N305" calculated: 389.17; observed: 389.10.
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Figure 74: 'TH NMR spectra of 6¢
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Figure 76: EI-MS of 6¢c: m/z [M]™ for C,3H>3N;05" calculated: 389.17; observed: 389.10.
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