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1. Compound Characterization data of 5-alkvl/arvlidenebarbituric acids (4aa-4an and

4ba-4cd)
(0]
O)\ (@]

N
H
4aa

5-Benzylidenepyrimidine-2,4,6(1H,3H,5H)-trione (4aa)’ 8. Yield, 0.183 g (85%). White
solid, mp 270-272 °C (from EtOH). 'H NMR (300 MHz, DMSO-dy): & (ppm) 7.90-7.92 (m,
3H), 8.03- 8.05 (m, 2H), 8.25 (s, 1H), 11.22 (s, 1H), 11.38 (s, 1H); °C NMR (75 MHz,
DMSO-ds): 6 (ppm) 119.2, 128.1, 129.3, 132.3, 133.2, 150.3, 154.8, 161.7, 163.5; IR

(KBr)(Vpa/ cm’) 3244, 3153, 1751, 1692, 1665, 1621, 1545; MS (ESI): m/z caled for
C11HgN,O3: 216.05; found 217.0 [M + H]", 239.0 [M + Na]"; anal. caled for C;;HgN,Os: C,
61.11; H, 3.73; N, 12.96. Found: C, 61.31; H, 3.91; N 12.72%.

5-(2-Chlorobenzylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ab)’ 8. Yield, 0.20 g (80%).
White solid, mp 250-252 °C (from EtOH). "H NMR (600 MHz, DMSO-ds): & (ppm) 7.36 (t,
1H, J=17.8 Hz), 7.45-7.48 (m, 1H), 7.53 (d, 1H, J=7.8 Hz), 7.73 (d, 1H, J=7.2 Hz), 8.29 (s,
1H), 11.25 (s, 1H), 11.47 (s, 1H); C NMR (150 MHz, DMSO-ds): & (ppm) 121.7, 126.3,
128.9, 131.9, 132.0, 132.3, 133.2, 149.9, 150.2, 160.9, 162.7; IR (KBr)(Vya/ cm™) 3231,
3125, 1741, 1699, 1671, 1622, 1532; MS (ESI): m/z caled for C;;H;CIN,O5: 250.01; found
251.0 [M + H]", 273.0 [M + Na]"; anal. calcd for C;;H,CIN,Os: C, 52.71; H, 2.82; N, 11.18.

Found: C, 52.91; H, 2.69; N 11.33%.
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5-(3-Nitrobenzylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ac)’™: Yield 0.211 g (81%).
Brown solid, mp 243-245 °C (from EtOH). "H NMR (300 MHz, DMSO-d;): & (ppm) 7.70-
8.31 (m, 4H), 8.93 (s, 1H), 11.32 (s, 1H), 11.47 (s, 1H); *C NMR (75 MHz, DMSO-d;): &
(ppm) 122.0, 125.9, 126.5, 131.3, 135.3, 138.8, 147.5, 150.6, 151.6, 161.9, 163.2; IR
(KBr)(Vaa/ cm™) 3267, 3143, 1733, 1696, 1670, 1622, 1565; MS (ESI): m/z calcd for
C11H7N50s5: 261.04; found 262.0 [M + H]+, 283.9 [M + Na]+; anal. calcd for C;;H7N5Os: C,

50.58; H, 2.70; N, 16.09. Found: C, 50.73; H, 2.91; N 15.81%.
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5-(3-Methoxybenzylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ad): Yield, 0.233 g
(95%). Yellow solid, mp 227-229 °C (from EtOH). '"H NMR (300 MHz, DMSO-dj): & (ppm)
3.7 (s, 3H), 7.09-7.22 (m, 1H), 7.34-7.39 (m, 1H), 7.57 (d, 1H, J =9 Hz), 7.82 (s, 1H), 8.23
(s, 1H), 11.25 (s, 1H), 11.40 (s, 1H); °C NMR (75 MHz, DMSO-ds): & (ppm) 49.2, 111.6,
112.5, 113.3, 120.1, 123.1, 127.8, 144.2, 148.5, 152.6, 155.7, 157.4; IR (KBr)(Vsa/ cm™)
3234, 3178, 1740, 1702, 1678, 1620, 1570; MS (ESI): m/z caled for Ci,H oN,O4: 246.06;
found 246.9 [M + H]", 269.1 [M + Na]"; anal. calcd for C,H;oN,O4: C, 58.54; H, 4.09; N

11.38. Found: C, 58.79; H, 3.93; N, 11.49%.
0]

0L
o)\N 0 OCH,
H

4ae

5-(4-Methoxybenzylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ae)’ 8. Yield, 0.236 g
(96%). Yellow solid, mp 277-279 °C (from EtOH). 'H NMR (300 MHz, DMSO-d): & (ppm)
3.85 (s, 3H), 7.03 (d, 2H, J = 9 Hz), 8.22 (s, 1H), 8.33 (d, 2H, J = 8.7 Hz), 11.18 (s, 1H),
11.31 (s, 1H). >C NMR (75 MHz, DMSO-ds): & (ppm) 49.7, 108.0, 109.5, 119.1, 131.5,
144.2, 149.0, 156.2, 157.5; IR (KBr)(Vma/ cm™) 3245, 3127, 1765, 1689, 1660, 1623, 1545;
MS (ESI): m/z caled for C1,H9N,O4: 246.06; found 247.0 [M + H]+, 269.0 [M + Na]+; anal.
caled for C1,H9N,O4: C, 58.54; H, 4.09; N, 11.38. Found: C, 58.72; H, 3.99; N, 11.65%.
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5-(3,5-Dimethoxybenzylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4af): Yield, 0.248 g
(90%). Yellow solid, mp 235-237 °C (from EtOH). '"H NMR (300 MHz, DMSO-dj): & (ppm)
3.74 (s, 6H), 6.68 (s, 1H), 7.33 (m, 2H), 8.17 (s, 1H), 11.22 (s, 1H), 11.39 (s, 1H); *C NMR
(75 MHz, DMSO-dp): 6 (ppm) 55.4, 104.6, 111.0, 119.5, 134.2, 150.2, 154.6, 159.8, 161.6,
163.4; IR (KBr)(Vma/ cm™) 3233, 3125, 1770, 1685, 1657, 1620, 1543; MS (ESI): m/z calcd

for C;3H1,N,05: 276.07; found 277.0 [M + H]+, 299.1 [M + Na]+; anal. calcd for C;3H;2N,Os:
C, 56.52; H, 4.38; N, 10.14. Found: C, 56.73; H, 4.53; N, 10.02%.
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5-(3-Ethoxy-4-hydroxybenzylidene)pyrimidine-2,4,6(1H,3H,SH)-trione  (4ag): Yield,
0.240 g (87%). Yellow solid, mp 251-253 °C (from EtOH). '"H NMR (300 MHz, DMSO-dy):
o (ppm) 1.31-1.36 (m, 3H), 4.03-4.08 (m, 2H), 6.86-6.90 (m, 1H), 7.70-7.73 (m, 1H), 8.20 (s,
1H), 8.48 (s, 1H), 10.52 (s, 1H), 11.12 (s, 1H), 11.24 (s, 1H); *C NMR (75 MHz, DMSO-
ds): 0 (ppm) 8.6, 57.8, 107.9, 109.3, 112.8, 118.2, 126.7, 140.1, 144.2, 147.3, 150.0, 156.5,
158.3; IR (KBr)(Vma/ cm™) 3564, 3244, 3152, 1778, 1696, 1651, 1627, 1538; MS (ESI): m/z

caled for C;3Ho2N,Os5: 276.07; found 299.1 [M + Na]+; anal. calcd for C;5H1,N>Os: C, 56.52;

H, 4.38; N, 10.14. Found: C, 55.72; H, 4.61; N 10.32%.
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5-(2,4,6-Trimethoxybenzylidene)pyrimidine-2,4,6(1H,3H,5SH)-trione (4ah): Yield, 0.278 g
(91%). Yellow solid, mp 265-267 °C (from EtOH). '"H NMR (300 MHz, DMSO-dj): & (ppm)
3.68 (s, 3H), 3.75 (s, 3H), 3.79 (s, 3H), 7.80 (m, 2H), 8.22 (s, 1H), 11.23 (s, 1H), 11.36 (s,
1H); *C NMR (75 MHz, DMSO-ds): 8 (ppm) 55.61, 59.9, 112.1, 117.0, 127.2, 141.3, 149.8,

N
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151.5, 154.9, 163.3; IR (KBr)(V,ue/ cm™) 3256, 3145, 1771, 1698, 1661, 1622, 1525; MS

(ESI): m/z caled for C14H14N,O¢: 306.09; found 306.9 [M + H]+, 329.0 [M + Na]+; anal. calcd
for C14H14N»Og: C, 54.90; H, 4.61; N, 9.15. Found: C, 54.71; H, 4.74; N, 9.36%.



5-(Anthracen-10-ylmethylene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ai)*: Yield, 0.246 g
(78%). Red solid, mp > 300 °C (from EtOH). "H NMR (600 MHz, DMSO-d): & (ppm) 7.49-
7.55 (m, 4H), 7.93 (d, 2H, J = 8.4 Hz), 8.12 (d, 2H, J = 7.8 Hz), 8.56 (s, 1H), 8.98 (s, 1H), 11.
07 (s, 1H), 11.52 (s, 1H); *C NMR (150 MHz, DMSO-ds): & (ppm) 125.5, 126.2, 127.6,
127.7, 128.6, 129.4, 130.5, 150.4, 151.2, 151.6, 160.4, 162.3, 167.7; IR (KBr)(Vsa/ cm™)
3245, 3182, 1743, 1695, 1678, 1620, 1570; MS (ESI): m/z caled for CioH;N2Os3: 316.08;
found 317.0 [M + H]", 338.9 [M + Na]'; anal. calcd for C;oH2N,Os: C, 72.15; H, 3.82; N,

8.86. Found: C, 72.33; H, 3.94; N 8.58%.
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5-(3-Phenylallylidene)pyrimidine-2,4,6(1H,3H,5H)-trione (4aj)**®: Yield, 0.220 g (91%).
Yellow solid, mp 258-260 °C (from EtOH). 'H NMR (300 MHz, DMSO-dy): & (ppm) 7.46
(m, 3H), 7.66-7.71 (m, 3H), 7.96-8.01 (m, 1H), 8.36-8.47 (m, 1H), 11.19 (s, 1H), 11.24 (s,
1H); *C NMR (75 MHz, DMSO-dy): & (ppm) 109.8, 118.3, 122.6, 123.3, 125.2, 129.2,
144.3, 146.7, 147.7, 157.0, 157.1; IR (KBr)(Vma/ cm™) 3370, 3221, 1712, 1688, 1648, 1620,
1550; MS (ESI): m/z caled for Ci3H;oN,Os: 242.07; found 242.9 [M + H]", 264.9 [M + Na]';

anal. calcd for C;3H1oN>,O5: C, 64.46; H, 4.16; N, 11.56. Found: C, 64.68; H, 4.34; N,

11.28%.
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5-(Thiophen-2-ylmethylene)pyrimidine-2,4,6(1H,3H,5H)-trione (4ak)**: Yield, 0.179 g
(81%). Yellow solid, mp 269-271 °C (from EtOH). '"H NMR (300 MHz, DMSO-dj): & (ppm)
7.33 (m, 1H), 8.16 (m, 1H), 8.26 (m, 1H), 8.54 (s, 1H), 11.25 (s, 1H), 11.29 (s, 1H); °C
NMR (75 MHz, DMSO-dg): 6 (ppm) 105.6, 122.4, 130.3, 136.2, 139.8, 139.9, 144.3, 157.1,
157.5; IR (KBr)(Via/ cm’™) 3241, 3136, 1768, 1690, 1646, 1620; MS (ESI): m/z caled for



CoHgN,05S: 222.01; found 245.0 [M + Na]+; anal. calcd for CoHgN,O5S: C, 48.64; H, 2.72;
N, 12.61. Found: C, 48.86; H, 2.91; N, 12.36%.
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5-((1H-Indol-2-yl)methylene)pyrimidine-2,4,6(1H,3H,5H)-trione (4al)'”: Yield, 0.211 g
(83%). Yellow solid, mp 190-192 °C (from EtOH). 'H NMR (600 MHz, DMSO-dj): & (ppm)
7.32-7.33 (m, 2H), 7.58-7.60 (m, 1H), 7.87-7.88 (m, 1H), 8.71 (s, 1H), 9.50-9.51 (m, 1H),
11.03 (s, 1H), 11.11 (s, 1H), 12.73 (s, 1H). *C NMR (150 MHz, DMSO-ds): & (ppm) 108.6,
111.4, 113.1, 117.6, 122.6, 123.6, 129.1, 136.4, 139.7, 143.7, 150.3, 163.2, 164.5; IR
(KBr)(Vmae/ cm™) 3245, 3167, 1772, 1694, 1654, 1621, 1533; MS (ESI): m/z calcd for
C13HoN303: 255.06; found 255.9 [M + H]", 277.9 [M + Na]; anal. caled for C;3HoN30s: C,

61.18; H, 3.55; N, 16.46. Found: C, 61.39; H, 3.39; N, 16.74%.
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5-Butylidenepyrimidine-2,4,6(1H,3H,5H)-trione (4am): Yield, 0.136 g (75%). White solid,
mp 223-225 °C (from EtOH). 'H NMR (300 MHz, DMSO-d): & (ppm) 0.71-0.92 (m, 3H),
1.22-1.27 (m, 2H), 1.68-1.70 (m, 2H), 7.83-7.87 (m, 1H), 11.66 (s, 1H), 11.70 (s, 1H); "*C
NMR (100 MHz, DMSO-ds + CDCls): J (ppm) 24.2, 25.4, 31.08, 135.9, 150.0, 151.2, 151.9,
164.2; IR (KBr)(Via/ cm’™) 3225, 3133, 2924, 1745, 1683, 1621; MS (ESI): m/z caled for
CgHoN,O5: 182.07; found 182.9 [M + H]+, 204.9 [M + Na]+; anal. calcd for CgHoN,O3: C,

52.74; H, 5.53; N, 15.38. Found: C, 52.91; H, 5.33; N, 15.56%.
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5-Pentylidenepyrimidine-2,4,6(1H,3H,SH)-trione (4an): Yield, 0.143 g (73%). Yellow
solid, mp 243-245 °C (from EtOH). "H NMR (600 MHz, DMSO-dy): 8 (ppm) 0.69-0.71 (m,
3H), 0.75-0.88 (m, 6H), 7.88-7.90 (m, 1H), 11.63 (s, 1H), 11.66 (s, 1H); *C NMR (150
MHz, DMSO-ds): 6 (ppm)13.6, 14.6, 21.3, 33.5, 129.7, 149.2, 151.6, 162.0, 167.7; IR
(KBr)(Vaa/ cm™) 3229, 3132, 2924, 1747, 1685, 1667, 1622; MS (ESI): m/z calcd for



CoH5N,035: 196.08; found 196.9 [M + H]+, 2189 [M + Na]+; anal. calcd for CoH1,N,O3: C,
55.09; H, 6.16; N, 14.28. Found: C, 55.27; H, 5.97; N, 14.54%.
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5-(4-Bromobenzylidene)-1-methylpyrimidine-2,4,6(1H,3H,5SH)-trione (4ba): Yield, 0.250
g (81%). White solid, mp 207-209 °C (from EtOH). "H NMR (300 MHz, DMSO-d5): & (ppm)
3.08/3.14 (s*, 3H), 7.63-7.66 (m, 2H), 7.90-7.95 (m, 2H), 8.21/8.23 (s*, 1H), 11.48/11.62 (s,
1H); °C NMR (75 MHz, DMSO-ds): & (ppm) 26.7/27.3, 119.3, 125.4, 130.6/130.8,
131.5/131.8, 134.0/134.1, 150.0/150.1, 152.6/153.2, 160.1/160.7, 161.5/162.5; IR (KBr)(Via/
cm™) 3235, 1736, 1698, 1670, 1621, 1538; MS (ESI): m/z caled for C1,HoBrN,O5: 307.98;
found 307.9 [M + H]+, 3299 [M + Na]+; anal. calcd for C1,H9¢BrN,Os: C, 46.63; H, 2.93; N,

9.06. Found: C, 46.83; H, 2.77; N, 9.32%.
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5-(4-Methoxybenzylidene)-1-methylpyrimidine-2,4,6(1H,3H,5H)-trione (4bb)*': Yield,
0.229 g (88%). Yellow solid, mp 243-245 °C (from EtOH). '"H NMR (300 MHz, DMSO-dy):
S (ppm) 3.11/3.13 (s*, 3H), 3.83 (s, 3H), 7.01/7.04 (m*, 2H), 8.21-8.33 (m, 3H), 11.36/11.48
(s*, 1H); °C NMR (75 MHz, DMSO-ds): & (ppm) 26.8/27.35, 55.27, 113.5, 115.13,
124.6/124.7, 136.9/137.0, 150.2, 154.6/155.2, 160.7/161.3, 162.2, 163.1/163.3; IR
(KBr)(Vma/ cm™) 3231, 1734, 1693, 1671, 1623, 1534; MS (ESI): m/z calcd for Ci3H2N,O4:
260.08; found 261.0 [M + H]+, 283.0 [M + Na]+; anal. calcd for C13Hp2N,O4: C, 60.00; H,

4.65; N, 10.76. Found: C, 60.23; H, 4.83; N, 10.51%.
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5-(2-Nitrobenzylidene)-1-methylpyrimidine-2,4,6(1H,3H,5H)-trione (4bc): Yield, 0.214 g
(78%). Yellow solid, mp 192-194 °C (from EtOH). 'H NMR (300 MHz, DMSO-dj): & (ppm)
2.97/3.16 (s*, 3H), 7.51-7.54 (m, 1H), 7.66-7.68 (m, 1H), 7.74-7.79 (m, 1H), 8.20-8.24 (m,

1H), 8.61/8.63 (s*, 1H), 11.45/11.69 (s*, 1H); C NMR (75 MHz, DMSO-ds): & (ppm)



26.5/27.1, 119.9, 123.6, 129.5, 129.7/129.8, 131.2/131.5, 133.3, 145.6/145.8, 150.1,
152.4/152.7, 159.7/160.4, 160.9/161.8; IR (KBr)(Va/ cm™) 3234, 1731, 1697, 1668, 1621,
1531; MS (ESI): m/z caled for C12HoN3Os: 275.05; found 275.9 [M + H]", 297.9 [M + Na];
anal. calcd for C;,H9N3Os: C, 52.37; H, 3.30; N, 15.27. Found: C, 52.62; H, 3.11; N 15.41%.
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1-Methyl-5-(thiophen-2-ylmethylene)pyrimidine-2,4,6(1H,3H,5H)-trione (4bd)'*: Yield,
0.189 g (80%). Red solid, mp 278-280 °C (from EtOH). '"H NMR (300 MHz, DMSO-dj): &
(ppm) 3.14 (s, 3H), 7.31-7.35 (m, 1H), 8.16-8.17 (m, 1H), 8.25-8.28 (m, 1H), 8.56/8.58 (s,
1H), 11.48/11.51 (s*, 1H). *C NMR (75 MHz, DMSO-d): & (ppm) 26.4/27.1, 111.0, 128.0,
135.7/135.9, 141.8, 145.4/145.6, 146.0, 150.1, 161.5/161.9, 162.8; IR (KBr)(Vsa/ cm™) 3236,
1736, 1698, 1665, 1620; MS (ESI): m/z caled for C1oHsN,03S: 236.03; found 237.0 [M +
H]", 259.0 [M + Na]"; anal. calcd for C;oHgN,OsS: C, 50.84; H, 3.41; N, 11.86. Found: C,

51.02; H, 3.49; N, 11.58%.
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5-(3-methoxybenzylidene)-1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (4ca)8b:
Yield, 0.233 g (85%). Yellow solid, mp 133-135 °C. '"H NMR (300 MHz, CDCls): & (ppm)
3.35 (s, 3H), 3.40 (s, 3H), 3.85 (s, 3H), 7.05 (d, 1H, J=9.0 Hz), 7.33 (t, 1H, J= 7.8 Hz), 7.54
(d, 1H, J = 7.5 Hz), 7.77 (s, 1H), 8.51 (s, 1H); >C NMR (75 MHz, CDCl;): & (ppm) 28.4,
29.0, 55.3, 117.5, 119.3, 126.5, 129.1, 133.6, 151.1, 159.0, 160.2, 162.4; IR (KBr)(Vyua/ cm™)
1736, 1695, 1667, 1620, 1533; MS (ESI): m/z caled for C14H4N,O4: 274.10; found 275.0 [M
+ H]+, 297.0 [M + Na]+; anal. calcd for C4H14N>O4: C, 61.31; H, 5.14; N, 10.21. Found: C,

61.53; H, 5.01; N, 10.49%.
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1,3-Dimethyl-5-(4-nitrobenzylidene)pyrimidine-2,4,6(1H,3H,5SH)-trione  (4cb):  Yield,
0.245 g (85%). White solid, mp 198-201 °C (from EtOH). "H NMR (300 MHz, CDCly): §



(ppm) 3.35 (s, 3H), 3.44 (s, 3H), 7.93 (d, 2H, J = 8.7 Hz), 8.27 (d, 2H, J = 8.7 Hz), 8.57 (s,
1H); *C NMR (100 MHz, CDCL): & (ppm) 28.5, 29.1, 120.7, 123.1, 132.1, 139.0, 148.9,
150.8, 155.3, 159.7, 161.4; IR (KBr)(Vya/ cm™) 1733, 1690, 1665, 1621,1531; MS (ESI): m/z
caled for Ci3H;N3Os: 289.07; found 289.9 [M + H]", 311.9 [M + Na]'; anal. caled for
C3H;1N3Os: C, 53.98; H, 3.83; N, 14.53. Found: C, 54.21; H, 3.67; N, 14.71%.
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5-(Furan-2-ylmethylene)-1,3-dimethylpyrimidine-2,4,6-(1H,3H,5H)-trione (4cc)16a:

Yield, 0.182 g (78%). Red solid, mp 201-203 °C (from EtOH). 'H NMR (300 MHz, CDCl;):
8 (ppm) 3.39 (s, 3H), 3.40 (s, 3H), 6.73-6.74 (m, 1H), 7.85 (m, 1H), 8.42 (s, 1H), 8.62-8.63
(m, 1H); *C NMR (75 MHz, CDCl;): & (ppm) 28.1, 28.9, 111.2, 115.1, 128.0, 140.9, 150.4,
151.0, 151.3, 160.7, 162.4; IR (KBr)(Vue/ cm™) 1739, 1695, 1662, 1622; MS (ESI): m/z

calcd for C11HoN,04: 234.06; found 256.9, [M + Na]+; anal. calcd for C11H(N,O4: C, 56.41;
H, 4.30; N, 11.96. Found: C, 56.63; H, 4.14; N, 11.67%.

5-Butylidene-1,3-dimethylpyrimidine-2,4,6(1H,3H,SH)-trione (4cd): Yield, 0.149 ¢
(71%). Red solid, mp 143-145 °C (from EtOH). "H NMR (300 MHz, CDCls): & (ppm) 0.87-
0.98 (m, 3H), 1.36-1.48 (m, 2H), 1.61-1.67 (m, 2H), 3.31 (s, 6H), 4.83-4.86 (m, 1H); "°C
NMR (100 MHz, CDCls): 6 (ppm) 11.1, 13.7, 20.9, 28.6, 125.6, 150.7, 151.0, 163.3, 164.8;
IR (KBr)(Vya/ cm™) 3220, 3136, 2924, 1747, 1680, 1669, 1629; MS (ESI): m/z caled for
C10H14N>0;5: 210.10; found 232.9 [M + Na]; anal. caled for CoH4sN,Os: C, 57.13; H, 6.71;
N, 13.33. Found: C, 57.34; H, 6.54; N, 13.61%.



2. 'H- and *~C NMR Spectra of 4aa-4an and 4ba-4bh.
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