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Cl

N
H

NHEtO

O

S
 

Ethyl 4-(4-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5a). Pale yellow solid, m.p.: 238-239 
o
C; 

1
H NMR (400MHz, DMSO-d6) δ = 10.46 

(d, 1 H, J = 4.8 Hz, HN), 9.63 (s, 1 H, NH), 7.44 (d, 2 H, J = 8.4 Hz, ArH), 7.26 (d, 2 

H, J = 8.4 Hz, ArH), 7.15 (d, 1 H, J = 7.2 Hz, CH=), 5.16 (d, 1 H, J = 3.2 Hz, CH), 

4.06-4.00 (m, 2 H, OCH2), 1.13 (t, 3 H, J = 6.8 Hz, CH3 in Et); 
13

C NMR (100 MHz, 

DMSO-d6) δ = 174.09, 164.32, 141.97, 132.98, 132.45, 128.59, 128.47, 104.30, 

59.87, 53.24, 13.98; IR (KBr, cm
-1

): 3282, 3179, 1700, 1679, 1656, 1195; 

ESI-HRMS: Calcd for C13H14ClN2O2S[M+H]
+
: 297.0465; Found: 297.0462. 

Br

N
H

NHEtO

O

S
 

Ethyl 4-(4-bromophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5b). White solid, m.p.: 244-246 
o
C; 

1
H NMR (400MHz, DMSO-d6) δ = 10.47 (d, 1 

H, J = 4.0 Hz, NH), 9.64 (s, 1 H, NH), 7.58 (d, 2 H, J = 7.6 Hz, ArH), 7.19 (d, 2 H, J 

= 7.2 Hz, ArH), 7.14 (d, 1 H, J = 4.8 Hz, CH=), 5.14 (s, 1 H, CH), 4.03 (q, 2 H, J = 

7.2 Hz, OCH2), 1.13 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C NMR (100 MHz, DMSO-d6) 

δ = 174.25, 164.34, 142.40, 133.01, 131.50, 128.79, 120.98, 104.36, 59.86, 53.38, 
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13.98; IR (KBr, cm
-1

): 3262, 3188, 1703, 1673, 1649, 1192; ESI-HRMS: Calcd for 

C13H14BrN2O2S[M+H]
+
: 340.9959; Found: 340.9947. 

CF3

N
H

NHEtO

O

S
 

Ethyl 2-thioxo-4-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydropyrimidine-5- 

carboxylate (5c). Pale yellow solid, m.p.: 222-223 
o
C; 

1
H NMR (400MHz, 

DMSO-d6) δ = 10.45 (brs, 1 H, NH), 9.62 (s, 1 H, NH), 7.76 (d, 2 H, J = 7.6 Hz, 

ArH), 7.46 (q, 2 H, J = 7.6Hz, ArH), 7.22 (d, 1 H, J = 5.6 Hz, CH=), 5.32 (s, 1 H, 

CH), 4.07 (q, 2 H, J = 8.0 Hz, OCH2), 1.15 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C NMR 

(100 MHz, DMSO-d6) δ = 174.39, 164.29, 147.34, 133.24, 128.50 (d, JC-F = 31.0 Hz), 

127.46, 125.56 (d, JC-F = 3.0 Hz), 122.73, 104.09, 59.89, 53.59, 13.91; IR (KBr, cm
-1

): 

3285, 3184, 1703, 1678, 1656, 1172; ESI-HRMS: Calcd for C14H14F3N2O2S[M+H]
+
: 

331.0728; Found: 331.0732. 

NO2

N
H

NHEtO

O

S
 

Ethyl 4-(4-nitrophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5d). Yellow solid, m.p.: 106-109 
o
C; 

1
H NMR (400MHz, DMSO-d6) δ = 10.45 (d, 1 

H, J = 4.0 Hz, NH), 9.61 (s,1 H, NH), 8.25 (d, 2 H, J = 8.0 Hz, ArH), 7.53 (d, 2 H, J = 

8.4 Hz, ArH), 7.20 (d, 1 H, J = 5.6 Hz, CH=), 5.34 (s, 1 H, CH), 4.10-3.99 (m, 2 H, 
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OCH2), 1.14 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C NMR (100 MHz, DMSO-d6) δ = 

174.94, 164.72, 150.37, 147.64, 133.92, 128.49, 124.37, 104.30, 60.46, 54.00, 14.45; 

IR (KBr, cm
-1

): 3255, 3160, 1702, 1678, 1655, 1194; ESI-HRMS: Calcd for 

C13H14N3O4S[M+H]
+
: 308.0705; Found: 308.0709. 

Me

N
H

NHEtO

O

S
 

Ethyl 2-thioxo-4-p-tolyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5e). Pale 

yellow solid, m.p.: 224-226 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.27 (brs, 1 H, 

NH), 9.48 (s, 1 H, NH), 7.15-7.12 (m, 5 H, ArH and CH=), 5.12 (s, 1 H, CH), 4.03 (q, 

2 H, J = 7.2 Hz, OCH2), 2.28 (s, 3 H, Ar-CH3), 1.14 (t, 3 H, J = 6.8 Hz, CH3 in Et); 

13
C NMR (100 MHz, DMSO-d6) δ = 174.12, 164.64, 140.19, 137.11, 132.65, 129.05, 

126.42, 104.95, 59.76, 53.57, 20.60, 13.99; IR (KBr, cm
-1

): 3289, 1682, 1654, 1191; 

ESI-HRMS: Calcd for C14H17N2O2S[M+H]
+
: 277.1011; Found: 277.1012. 

Cl

N

NHEtO

O

S

 

Ethyl 4-(4-chlorophenyl)-1-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5- 

carboxylate (5f). Pale yellow solid, m.p.: 168-170 
o
C; 

1
H NMR (400MHz, 

DMSO-d6) δ = 9.55 (s, 1 H, NH), 7.57 (s, 1 H, CH=), 7.42 (d, 2 H, J = 8.0 Hz, ArH), 

7.27 (d, 2 H, J = 8.0 Hz, ArH), 5.17 (d, 1 H, J = 3.2 Hz, CH=), 4.09-4.03 (m, 2H, 
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OCH2), 3.48 (s, 3 H, NCH3), 1.15 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C NMR (100 

MHz, DMSO-d6) δ = 176.33, 164.22, 141.79, 137,97, 132.48, 128.55, 128.40, 105.71, 

59.99, 53.07, 40.56, 14.02; IR (KBr, cm
-1

): 3306, 1697, 1661, 1380, 1168; 

ESI-HRMS: Calcd for C14H16ClN2O2S[M+H]
+
: 311.0621; Found: 311.0601. 

Br

N

NHEtO

O

S

 

Ethyl 4-(4-bromophenyl)-1-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5- 

carboxylate (5g). Pale yellow solid, m.p.: 207-208 
o
C; 

1
H NMR (400 MHz, 

DMSO-d6) δ = 9.67 (s,1 H, NH), 7.59 (t, 3 H, J = 8.0 Hz, ArH and CH=), 7.21 (d, 2 

H, J = 7.2 Hz, ArH), 5.14 (s, 1 H, CH), 4.07 (q, 2 H, J = 6.4 Hz, OCH2), 3.48 (s, 3 H, 

NCH3), 1.15 (t, 3 H, J = 6.4 Hz, CH3 in Et); 
13

C NMR (100 MHz, DMSO-d6) δ = 

176.32, 164.22, 142.20, 137.99, 131.49, 128.74, 121.00, 105.63, 59.99, 53.14, 40.56, 

14.04; IR (KBr, cm
-1

): 3302, 1693, 1667, 1383, 1167; ESI-HRMS: Calcd for 

C14H16BrN2O2S[M+H]
+
: 355.0116; Found: 355.0122. 

CF3

N

NHEtO

O

S

 

Ethyl 1-methyl-2-thioxo-4-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydropyrimi- 

dine-5-carboxylate (5h). Yellow solid, m.p.: 164-166 
o
C; 

1
H NMR (400MHz, 

DMSO-d6) δ = 9.62 (s,1 H, NH), 7.74 (d, 2 H, J = 8.0 Hz, ArH), 7.61 (s, 1 H, CH=), 
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7.48 (d, 2 H, J = 8.0 Hz, ArH), 5.27 (d, 1 H, J = 3.2 Hz, CH), 4.13-4.03 (m, 2 H, 

OCH2), 3.50 (s, 3 H, NCH3), 1.15 (t, 3 H, 7.2 Hz, CH3 in Et); 
13

C NMR (100 MHz, 

DMSO-d6) δ = 176.48, 164.19, 147.15, 138.22, 128.48 (d, JC-F = 31.0 Hz), 127.39, 

125.56 (d, JC-F = 3.0 Hz), 122.74, 105.37, 60.03, 53.34, 40.58, 13.98; IR (KBr, cm
-1

): 

3308, 1700, 1670, 1383, 1197; ESI-HRMS: Calcd for C15H16F3N2O2S[M+H]
+
: 

345.0885; Found: 345.0862. 

Cl

N
H

NHMeO

O

S
 

Methyl 4-(4-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5i). White solid, m.p. 150-151 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.48 (d, 1 H, 

J = 4.8 Hz, NH), 9.66 (s, 1 H, NH), 7.45 (d, 2 H, J = 8.4 Hz, ArH), 7.26 (d, 2 H, J = 

8.4 Hz, ArH), 7.17 (d, 1 H, J = 5.6 Hz, CH=), 5.16 (d, 1 H, J = 2.8 Hz, CH), 3.58 (s, 

3H, OCH3); 
13

C NMR (100 MHz, DMSO-d6) δ = 174.49, 165.29, 142.34, 133.74, 

132.99, 129.16, 128.98, 104.43, 53.66, 51.86; IR (KBr, cm
-1

): 3296, 1689, 1657, 

1566, 1196; ESI-HRMS: Calcd for C12H12ClN2O2S[M+H]
+
: 283.0308; Found: 

283.0319. 

CF3

N
H

NHMeO

O

S
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Methyl 2-thioxo-4-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydropyrimidine-5- 

carboxylate (5j). White solid, m.p.: 232-233 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 

10.45 (brs,1 H, NH), 9.63 (s, 1 H, NH), 7.74 (d, 2 H, J = 7.6 Hz, ArH), 7.49 (d, 2 H, J 

= 7.2 Hz, ArH), 7.21 (d, 1 H, J = 5.2 Hz, CH=), 5.29 (s, 1 H, CH), 3.59 (s, 3 H, 

OCH3); 
13

C NMR (100 MHz, DMSO-d6) δ = 174.88, 165.25, 147.74, 133.96, 129.01 

(d, JC-F = 31.0 Hz), 127.95, 126.10 (d, JC-F = 3.0 Hz), 123.23, 104.27, 54.03, 51.78; IR 

(KBr, cm
-1

): 3308, 1699, 1660, 1566, 1196; ESI-HRMS: Calcd for 

C13H12F3N2O2S[M+H]
+
: 317.0572; Found: 317.0580. 

Me

N
H

NHMeO

O

S
 

Methyl 2-thioxo-4-p-tolyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5k). White 

solid, m.p.: 249-250 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.32 (brs,1H, NH), 9.54 

(s, 1 H, NH), 7.16-7.12 (m, 5 H, ArH and CH=), 5.12 (d, 1 H, J = 2 Hz, CH), 3.59 (s, 

3 H, OCH3), 2.28 (s, 3 H, Ar-CH3); 
13

C NMR (100 MHz, DMSO-d6) δ = 174.09, 

164.91, 140.10, 137.14, 132.89, 129.09, 126.42, 104.61, 53.54, 51.20, 20.60; IR (KBr, 

cm
-1

): 3299, 1687, 1654, 1567, 1191; ESI-HRMS: Calcd for C13H15N2O2S[M+H]
+
: 

263.0854; Found: 263.0848. 

N
H

NHEtO

O

S

CHO
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Ethyl 4-(3-formylphenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5l). Yellow solid, m.p.: 222-224 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.38 (brs, 

1 H, CHO), 10.02 (s, 1 H, NH), 9.57(s, 1 H, NH), 7.87 (d, 1 H, J = 6.8 Hz, ArH), 7.77 

(s, 1 H, ArH), 7.62 (q, 2 H, J = 7.6 Hz, ArH), 7.19 (d, 1 H, J = 5.2 Hz, CH=), 5.29 (s, 

1 H, CH), 4.10 (q, 2 H, J = 7.6 Hz, OCH2), 1.13 (t, 3 H, J = 6.8 Hz, CH3 in Et); 
13

C 

NMR (100 MHz, DMSO-d6) δ = 192.83, 174.29, 164.32, 144.16, 136.53, 133.20, 

132.74, 129.76, 129.57, 126.63, 104.26, 59.87, 53.69, 13.95; IR (KBr, cm
-1

): 3275, 

3181, 1695, 1659, 1565, 1194; ESI-HRMS: Calcd for C14H15N2O3S[M+H]
+
: 

291.0803; Found: 291.0822. 

N
H

NHEtO

O

S

OMe

 

Ethyl 4-(3-methoxyphenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5m). White solid, m.p.: 200-202 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.44 (brs, 

1 H, NH), 9.63 (s, 1 H, NH), 7.30 (q, 1 H, J = 7.6 Hz, ArH), 7.14 (t, 1 H, J = 5.6 Hz, 

CH=), 6.89-6.79 (m, 3 H, ArH), 5.13 (s, 1 H, CH), 4.05 (q, 2 H, J = 6.4 Hz, OCH2), 

3.74 (s, 3 H, OCH3), 1.15 (t, 3 H, J = 6.8 Hz, CH3 in Et); 
13

C NMR (100 MHz, 

DMSO-d6) δ = 174.62, 164.95, 159.77, 144.93, 133.38, 130.33, 118.96, 113.23, 

113.12, 105.05, 60.38, 55.50, 54.06, 14.52; IR (KBr, cm
-1

): 3281, 3181, 1693, 1679, 

1565, 1192; ESI-HRMS: Calcd for C14H17N2O3S[M+H]
+
: 293.0960; Found: 

293.0954. 
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N
H

NHEtO

O

S

Cl

Cl

 

Ethyl 4-(2,4-dichlorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxyl- 

ate (5n). Pale yellow solid, m.p.: 228-229 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 

10.45 (brs, 1 H, NH), 9.57 (s, 1 H, NH), 7.62 (s, 1 H, ArH), 7.50 (d, 1 H, J = 7.6 Hz, 

ArH), 7.39 (d, 1 H, J = 8.4 Hz, ArH), 7.22 (d, 1 H, J = 5.6 Hz, CH=), 5.67 (d, 1 H, J = 

2.0 Hz, CH), 4.06-3.98 (m, 2 H, OCH2), 1.13 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C 

NMR (100 MHz, DMSO-d6) δ = 173.71, 164.07, 139.29, 133.49, 133.19, 132.91, 

131.42, 128.85, 127.99, 103.19, 59.83, 51.23, 13.91; IR (KBr, cm
-1

): 3282, 3179, 

1730, 1699, 1658, 1573, 1193; ESI-HRMS: Calcd for C13H13Cl2N2O2S[M+H]
+
: 

331.0075; Found: 331.0074. 

N

NHEtO

O

S

Cl

 

Ethyl 4-(2-chlorophenyl)-1-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5- 

carboxylate (5o). White solid, m.p.: 174-175 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 

9.50 (s, 1 H, NH), 7.61 (s, 1 H, NH), 7.42 (d, 1 H, J = 7.2 Hz, ArH), 7.35-7.30 (m, 3 

H, ArH and CH=), 5.63 (d, 1 H, J = 2.0 Hz, CH), 3.99 (q, 2 H, J = 6.8 Hz, OCH2), 

3.51 (s, 3 H, OCH3), 1.08 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C NMR (100 MHz, 

DMSO-d6) δ = 176.01, 164.04, 139.89, 138.37, 131.90, 129.88, 129.60, 129.52, 
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127.70, 105.02, 59.85, 51.53, 40.64, 13.92; IR (KBr, cm
-1

): 3292, 1697, 1667, 1383, 

1197; ESI-HRMS: Calcd for C14H16ClN2O2S[M+H]
+
: 311.0621; Found: 311.0614. 

N
H

NHMeO

O

S

Cl

 

Methyl 4-(2-chlorophenyl)-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 

(5p). Pale yellow solid, m.p.: 248-250 
o
C; 

1
H NMR (400MHz, DMSO-d6) δ = 10.47 

(brs, 1 H, NH), 9.61 (s, 1 H, NH), 7.44-7.19 (m, 5 H, ArH and CH=), 5.63 (s, 1 H, 

CH), 3.53 (s, 3 H); 
13

C NMR (100 MHz, DMSO-d6) δ = 173.95, 164.58, 139.98, 

133.54, 131.93, 129.84, 129.58, 127.72, 103.40, 51.66, 51.14; IR (KBr, cm
-1

): 3282, 

3169, 1703, 1678, 1656, 1193; ESI-HRMS: Calcd for C12H12ClN2O2S[M+H]
+
: 

283.0308; Found: 283.0300. 

N
H

NHEtO

O

O

Cl

 

Ethyl 4-(4-chlorophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5q). 

Yellow solid, m.p.: 140-141 
o
C; 

1
H NMR (600 MHz, DMSO-d6) δ = 9.25 (d, 1 H, J = 

6.0 Hz, NH), 7.71 (s, 1 H, NH), 7.39 (d, 2 H, J = 6.0 Hz, ArH), 7.28 (d, 3 H, J = 6.0 

Hz, ArH and CH=), 5.13 (s, 1 H, CH), 3.99 (q, 2 H, J = 6.0 Hz, OCH2), 1.11 (t, 3 H, J 

= 6.0 Hz, CH3 in Et); 
13

C NMR (150 MHz, DMSO-d6) δ = 165.00, 151.80, 143.71, 

137.15, 132.43, 128.86, 128.78, 102.99, 59.94, 53.81, 14.52; IR (KBr, cm
-1

): 3302, 
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1698, 1675, 1384, 1183; ESI-HRMS: Calcd for C13H14ClN2O3[M+H]
+
: 281.0693; 

Found: 281.0685. 

N
H

NHEtO

O

O

Br

 

Ethyl 4-(4-bromophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5r). 

Yellow solid, m.p.: 182-184 
o
C; 

1
H NMR (600 MHz, DMSO-d6) δ = 9.24 (s, 1 H, 

NH), 7.71 (s, 1 H, NH), 7.53 (d, 2 H, J = 9.0 Hz, ArH), 7.27 (d, 1 H, J = 6.0 Hz, 

CH=), 7.21 (d, 2 H, J = 6.0 Hz, ArH), 5.11 (s, 1 H, CH), 4.00 (q, 2 H, J = 6.0 Hz, 

OCH2), 1.11 (t, 3 H, J = 6.0 Hz, CH3 in Et); 
13

C NMR (150 MHz, DMSO-d6) δ = 

164.99, 151.78, 144.12, 137.16, 131.79, 129.14, 120.96, 102.92, 59.95, 53.88, 14.53; 

IR (KBr, cm
-1

): 3297, 1698, 1674, 1380, 1190; ESI-HRMS: Calcd for 

C13H14BrN2O3[M+H]
+
: 325.0188; Found: 325.0183. 

N
H

NHEtO

O

O

NO2

 

Ethyl 4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5s). 

Yellow solid, m.p.: 181-184 
o
C; 

1
H NMR (600 MHz, DMSO-d6) δ = 9.36 (d, 1 H, J = 

6.0 Hz, NH), 7.87 (d, 1 H, J = 9.0 Hz, NH), 7.75-7.70 (m, 2 H, ArH), 7.56 (d, 1 H, J = 

9.0 Hz, ArH), 7.49 (t, 1 H, J = 9.0 Hz, ArH), 7.29 (d, 1 H, J = 6.0 Hz, CH=), 5.87 (s, 

1 H, CH=), 3.88 (q, 2 H, J = 6.0 Hz, OCH2), 0.98 (t, 3 H, J = 6.0 Hz, CH3 in Et); 
13

C 
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NMR (150 MHz, DMSO-d6) δ = 164.70, 151.23, 147.96, 134.51, 129.88, 129.33, 

124.41, 102.28, 59.97, 49.51, 14.33; IR (KBr, cm
-1

): 3304, 1699, 1676, 1386, 1193; 

ESI-HRMS: Calcd for C13H14N3O5[M+H]
+
: 292.0933; Found: 292.0928. 

N
H

NHEtO

O

S
 

Ethyl 4-ethyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5t). White 

solid, m.p.: 193-195
 o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.14 (d, 1 H, J = 4.4 Hz, 

NH), 9.17 (s, 1 H, NH), 7.03 (d, 1 H, J = 6.0 Hz, CH=), 4.16-4.06 (m, 2 H, OCH2), 

1.53-1.46 (m, 2H, CH2 in), 1.20 (t, 3 H, J = 7.2 Hz, CH3), 0.79 (t, 3 H, J = 7.2 Hz, 

CH3); 
13

C NMR (100 MHz, DMSO-d6) δ = 175.59, 165.11, 134.08, 103.94, 60.22, 

51.77, 29.27, 14.59, 8.04; IR (KBr, cm
-1

): 3301, 3190, 1679, 1650, 1571, 1192; 

ESI-HRMS: Calcd for C9H15N2O2S[M+H]
+
: 215.0854; Found: 215.0848. 

N
H

NHEtO

O

S
 

Ethyl 4-propyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5u). Pale 

yellow solid, m.p.: 177-180 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 10.15 (d, 1 H, J = 

4.4 Hz, NH), 9.22 (s, 1 H, NH), 7.00 (d, 1 H, J = 5.6 Hz, CH=), 4.14-4.06 (m, 2 H, 

OCH2), 1.47-1.39 (m, 2 H, CH2), 1.30-1.18 (m, 5 H, CH2 and CH3), 0.86 (t, 3 H, J = 

7.2 Hz, CH3); 
13

C NMR (100 MHz, DMSO-d6) δ = 174.96, 164.59, 133.35, 104.21, 

59.73, 50.11, 38.28, 16.30, 14.09, 13.69; IR (KBr, cm
-1

): 3303, 3189, 1679, 1651, 
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1570, 1194; ESI-HRMS: Calcd for C10H17N2O2S[M+H]
+
: 229.1011; Found: 

229.1005. 

Ph

N
H

NHEtO

O

S
 

Ethyl 4-benzyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (5v). Pale 

yellow solid, m.p.:171-172 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ = 9.82 (d, 1 H, J = 

4.4 Hz, NH), 9.20 (s, 1 H, NH), 7.27-7.21 (m, 3 H, ArH), 7.04 (d, 2 H, J = 6.8 Hz, 

ArH), 6.79 (d, 1 H, J = 5.6 Hz, CH=), 4.44 (d, 1 H, J = 3.2 Hz, CH), 4.13-4.06 (m, 2 

H, OCH2), 2.78 (d, 2 H, J = 4.0 Hz, PhCH2), 1.19 (t, 3 H, J = 7.2 Hz, CH3 in Et); 
13

C 

NMR (100 MHz, DMSO-d6) δ = 175.54, 165.10, 136.52, 134.05, 130.41, 128.34, 

126.87, 103.79, 60.18, 52.32, 40.01, 14.61; IR (KBr, cm
-1

): 3305, 3188, 1667, 1570, 

1175; ESI-HRMS: Calcd for C14H17N2O2S[M+H]
+
: 277.1011; Found: 277.1018. 

NN
COOEt

EtOOC  

(2E,2'E)-diethyl 3,3'-(piperazine-1,4-diyl)diacrylate (6a). 80mg, 95 %; White solid, 

m.p.: 206-207
 o

C; 
1
H NMR (400 MHz, CDCl3) δ = 7.31 (d, 2 H, J = 13.2 Hz, 

CH=×2), 4.65 (d, 2 H, J = 13.2 Hz, CH=×2), 4.07 (q, 4 H, J = 6.8 Hz OCH2×2), 3.20 

(s, 8 H, CH2CH2×2), 1.19 (t, 6 H, J = 6.8 Hz, CH3×2); 
13

C NMR (100 MHz, CDCl3) δ 

= 169.17, 151.02, 87.11, 59.17, 47.47, 14.51; IR (KBr, cm
-1

): 2977, 2916, 1685, 1378; 

ESI-HRMS: Calcd for C14H23N204[M+H]
+
: 283.1658; Found: 283.1650. 
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