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Et)", 291 (38) (M-OEt)", 264 (48) (M-CO,Et)", 212 (85) (M-Br
& OEY)', 182 (43) (M-Ar)", 42 (77), 29 (75); IR (KBr): v=
3230, 3132, 2964, 1691, 1629, 1485, 1371, 1195, 1163, 1082,
1010; Anal. Calcd. For C;sH;sBrNOs: C, 53.27; H, 4.77; N,
4.14%. Found: C, 53.16; H, 4.78; N, 4.10%.

Ethyl 2-methyl-6-0x0-4-(p-tolyl)-1,4,5,6-tetrahydropyridine-3-
carboxylate 2d: m.p: 150.5°C; 'H NMR (CDCl;, 80 MHz):
&=1.11 (t, 3H, J=7.0 Hz, CH;), 2.22 (s, 3H, CH3), 2.31 (s, 3H,
CHj;), 2.48-3.01 (m, 2H, CH,), 3.90-4.17 (m, 3H, OCH, & CH),
6.99 (5, 4H, 4CH arom), 7.73 (br. s, 1H, NH);"*C NMR (CDCl,,
100 MHz): 8=15.0, 19.8, 21.8, 38.2, 38.9, 60.9, 108.3, 127.3,
130.2, 137.2, 139.9, 146.7, 167.7, 172.2; Mass (E. L) (70 eV):
m/z (%) 273 (13) (M)", 244 (37) (M-Et)’, 228 (29) (M-OEt)’,
212 (73) (M-Me & OEt)", 200 (70) (M-CO,Et)", 42 (75), 29
(100); IR (KBr): v=3232, 3136, 2960, 1691, 1625, 1485, 1373,
1313, 1284, 1197, 1085; Anal. Calcd. For C;sH oNO;: C, 70.31;
H, 7.01; N, 5.12%. Found: C, 70.50; H, 7.01; N, 4.94%.

Ethyl 4-([1,1'-biphenyl]-4-yl)-2-methyl-6-0x0-1,4,5,6-
tetrahydropyridine-3-carboxylate 2e: m.p: 199.2°C; 'H NMR
(DMSO-ds, 80 MHz): &= 1.10 (t, 3H, J= 7.1 Hz, CHj3), 2.33 (s,
3H, CH,), 2.48-3.19 (m, 2H, CH,), 3.81-4.31 (m, 3H, OCH, &
CH), 7.12-7.71 (m, 9H, 9CH arom), 9.83 (s, 1H, NH); °C NMR
(DMSO-ds, 100 MHz): &= 15.4, 19.5, 38.2, 39.4, 60.7, 106.1,
127.8, 128.1, 128.4, 128.5, 130.1, 139.8, 141.1, 143.2, 149.4,
167.7, 171.0; Mass (E. L) (70 eV) : m/z (%) 335 (17) (M), 306
(37) (M-Et)", 289 (60), 290 (29) (M-OEt)", 261 (62), 262 (59)
(M-CO,EY)", 178 (50), 152 (30), 42 (80), 29 (100); IR (KBr):
v=3219, 3118, 2968, 1695, 1625, 1487, 1371, 1280, 1197, 1163,
1083. Anal. Caled. For CyH;NO;: C, 75.20; H, 6.31; N,
4.18%. Found: C, 75.53; H, 6.29; N, 4.05%.

Ethyl 4-(4-methoxyphenyl)-2-methyl-6-oxo-1,4,5,6-
tetrahydropyridine-3-carboxylate 2f: m.p: 182.0°C; 'H NMR
(DMSO-ds, 80 MHz): 6= 1.04 (t, 3H, J=7.2 Hz, CHj3), 2.31 (s,
3H, CHj3), 2.42-3.14 (m, 2H, CH,), 3.74 (s, 3H, OCHj3), 3.98 (q,
2H, J=7.2 Hz, OCH,), 4.50 (dd, 1H, Jax=3.2 Hz, Jpx=6.8 Hz,
CH), 6.72-7.18 (m, 4H, 4CH arom), 8.60 (s, 1H, NH); *C NMR
(CDCls, 100 MHz): 6=14.9, 19.6, 33.1, 37.2, 55.9, 60.8, 106.9,
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Ethyl  2-methyl-6-0x0-4-phenyl-1,4,5,6-tetrahydropyridine-3-
carboxylate 2a: m.p: 153.3°C; 'H NMR (CDCl;, 80 MHz):
8=1.09 (t, 3H, J=7.1 Hz, CH3), 2.31 (S, 3H, CH3), 2.66 (dd, 1H,
Jax=2.9 Hz, Jxp=16.0 Hz, CH,), 2.93 (dd, 1H, Jsx=7.2 Hz,
Jas=16.0 Hz, CH,), 3.90-4.24 (m, 3H, OCH, & CH), 7.03-7.15
(m, 5H, 5CH arom), 8.27 (br. s, 1H, NH); 3C NMR (CDCls,
100 MHz): 8=14.9, 19.8, 38.7, 38.8, 61.0, 108.1, 127.5, 127.7,
129.5, 143.0, 146.9, 167.7, 172.1; Mass (E. 1.) (70 eV): m/z (%)
259 (23) (M)*, 230 (55) (M-Et)", 213 (40) (M-OEt)", 186 (85)
(M-CO,EY)’, 182 (11) (M-Ph)’, 156 (36), 131 (67), 115 (71),
103 (60), 77 (60), 29 (100); IR (KBr): v=3213, 3113, 2962,
1697, 1633, 1490, 1375, 1288, 1083, 1024; Anal. Calcd. For
CisHi7NO;: C, 69.48; H, 6.61, N, 5.40%. Found: C, 69.29; H,
6.56; N, 5.26%.
Ethyl 4-(4-chlorophenyl)-2-methyl-6-oxo0-1,4,5,6-
tetrahydropyridine-3-carboxylate 2b: m.p: 155.3°C; 'H NMR
(CDCls, 80 MHz): &= 1.11 (t, 3H, J= 7.1 Hz, CH3), 2.33 (s, 3H,
CH,), 2.56 (dd, 1H, Jxx=2.6 Hz, JAp=16.4 Hz, CH,), 2.88 (dd,
1H, Jpx=7.4 Hz, Jop=16.4 Hz, CH,), 3.91-4.18 (m, 3H, OCH, &
CH), 6.96-7.24 (m, 4H, 4CH arom), 7.80 (br. s, 1H, NH); "*C
NMR (CDCl;, 100 MHz): 6=14.9, 19.7, 38.1, 38.7, 61.0, 107.6,
128.9, 129.6, 133.4, 141.5, 147.4, 167.5 (CO), 172.1; Mass (E.
D) (70 eV): m/z (%) 295 (11) (M+2)", 293 (32) (M)", 264 (58)
(M-Et)", 220 (93) (M-CO,Et)", 212 (85) (M-Cl & OEt)’, 165
(30), 42 (100), 29 (95); IR (KBr): v=3232, 3134, 2974, 1689,
1625, 1487, 1371, 1286, 1195, 1168, 1082, 1014; Anal. Calcd.
For CsH(CINO;: C, 61.33; H, 5.49; N, 4.77%. Found: C,
61.16; H, 5.58; N, 4.67%.

Ethyl 4-(4-bromophenyl)-2-methyl-6-oxo-1,4,5,6-
tetrahydropyridine-3-carboxylate 2¢: m.p: 161.0°C; 'H NMR
(CDCls, 80 MHz): 6=1.11 (t, 3H, J= 7.1 Hz, CH3), 2.32 (s, 3H,
CH,), 2.54 (dd, 1H, Jxx=2.4 Hz, JAp=16.0 Hz, CH,), 2.87 (dd,
1H, Jgx=7.4 Hz, J5,5=16.0 Hz, CH,), 3.91-4.17 (m, 3H, OCH, &
CH), 6.92-7.38 (m, 4H, 4CH Arom), 7.90 (s, 1H, NH); "*C
NMR (CDCl;, 100 MHz): 8=15.0, 19.8, 38.2, 38.7, 61.1, 107.6,
121.5, 129.3, 132.6, 142.0, 147.3, 167.4, 171.8; Mass (E. 1.) (70

eV) m/z (%) 339 (34) (M+2)", 337 (36) (M)", 308 (48) (M-
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Mass (E. 1) (70 eV): m/z (%) 289 (8) (M)*, 260 (8) (M-Et)",
Ethyl 2-methyl-4-(naphthalen-1-yl)-6-oxo-1,4,5,6-
tetrahydropyridine-3-carboxylate 2i: m.p: 181.0°C; 'H NMR
(CDCls, 80 MHz): 8=0.91 (t, 3H, J=7.1 Hz, CH;), 2.39 (s, 3H,
CHs), 2.68 (dd, 1H, Jax=2.5 Hz, Jag=16.5 Hz, CH,), 3.02 (dd,
1H, Jsx=7.2 Hz, Jyg= 16.5 Hz, CH,), 3.93 (q, 2H, J= 7.2 Hz,
OCH,), 5.05 (dd, 1H, Jox=2.5 Hz, Jpx=7.2 Hz, CH), 7.06 - 8.07
(m, 7H, 7CH arom), 8.39 (br. s, 1H, NH); *C NMR (CDCl,,
100 MHz): 6=14.8, 19.7, 34.4, 38.2, 60.9, 107.6, 123.5, 123.9,
126.2, 126.3, 127.0, 128.6, 130.0, 131.4, 135.3, 137.2, 147.9,
167.6, 171.9; Mass (E. L) (70 eV): m/z (%) 309 (17) (M)", 280
(8) (M-Et)", 264 (13) (M-OEt)", 263 (31), 236 (17) (M-CO,Et)",
165 (38), 152 (80), 127 (51), 42 (33), 29 (100); IR (KBr):
v=3221, 3132, 2941, 1701, 1643, 1369, 1274, 1213, 1159, 1093;
Anal. Caled. For CioH;oNOs: C, 73.77; H, 6.19; N, 4.53%.
Found: C, 73.63; H, 6.28; N, 4.27%.

Ethyl 2'-methyl-6"-oxo-1',4',5',6'-tetrahydro-[3,4'-bipyridine]-3'-
carboxylate 2j: m.p: 141.7°C; 'H NMR (CDCls, 80 MHz):
6=1.09 (t, 3H, J=7.1 Hz, CH3), 2.33 (s, 3H, CHj3), 2.52 (dd, 1H,
Jax=2.4 Hz, J\p=16.3 Hz, CH,), 2.92 (dd, 1H, Jpx=7.6 Hz,
Jap=16.3 Hz, CH,), 3.89-4.23 (m, 3H, OCH, & CH), 7.06-7.51
(m, 2H, 2CH arom), 8.36-8.55 (m, 3H, 2CH arom & NH); "*C
NMR (CDCl;, 100 MHz): 6= 14.9, 19.7, 36.6, 38.4, 61.1, 106.7,
124.7,135.7, 138.9, 148.1, 148.5, 148.8, 167.2, 171.4; Mass (E.
L) (70 eV): m/z (%) 260 (45) (M)", 231 (78) (M-Et)", 215 (29)
(M-OEt)", 187 (100) (M-CO,Et)", 159 (28), 132 (43), 84 (40),
42 (53), 29 (74); IR (KBr): v= 3219, 3089, 2906, 1701, 1629,
1427, 1361, 1290, 1211, 1178, 1089, 1024; Anal. Calcd. For
Ci14H6N,05: C, 64.60; H, 6.20; N, 10.76%. Found: C, 63.99; H,
6.34; N, 10.67%.
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111.4, 121.1, 127.8, 128.8, 129.9, 147.6, 157.6, 167.8, 172.9;
244 (10) (M-OEt)", 216 (100) (M-CO,Et)", 212 (40), 77 (20),
42 (22), 29 (60); TR (KBr): v=3213, 3113, 2970, 2941, 1674,
1639, 1608, 1462, 1365, 1288, 1159, 1122, 1083, 1028; Anal.
Calcd. For CisH9yNO4: C, 66.42; H, 6.62; N, 4.84%. Found: C,
66.74; H, 6.71; N, 4.67%.

Ethyl
tetrahydropyridine-3-carboxylate 2g: m.p: 200.9°C; 'H NMR

2-methyl-4-(2-nitrophenyl)-6-oxo-1,4,5,6-

(CDCls, 80 MHz): 6=0.98 (t, 3H, J=7.1 Hz, CH3), 2.42 (s, 3H,
CH,), 2.73 (dd, 1H, Jax=2.7 Hz, Jag= 16.8 Hz, CH,), 3.03 (dd,
1H, Jgx=7.6 Hz, Jg= 16.8 Hz, CH,), 3.92 (q, 2H, J= 7.1 Hz,
OCH,), 4.68 (dd, 1H, Jsx=2.7 Hz, Jgx= 7.6 Hz, CH), 7.20-7.83
(m, 5H, 4CH arom & NH); Mass (E. L) (70 eV): m/z (%) 304
(3) M)', 259 (7) (M-OEt)’, 231 (10) (M-CO,Et)", 213 (60),
197 (19), 115 (33), 42 (27), 29 (100); IR (KBr): v=3226, 3130,
2966, 1699, 1639, 1521, 1352, 1307, 1284, 1201, 1132, 1089;
Anal. Calcd. For CsH;gN,Os: C, 59.21; H, 5.30; N, 9.21%.
Found: C, 59.52; H, 5.45; N, 9.01%.

Ethyl 2-methyl-4-(3-nitrophenyl)-6-oxo-1,4,5,6-
tetrahydropyridine-3-carboxylate 2h: m.p: 166.5°C; 'H NMR
(CDCls, 80 MHz): &= 1.12 (t, 3H, J=7.1 Hz, CH;), 2.37 (s, 3H,
CH,), 2.59 (dd, 1H, Jax=2.8 Hz, Jag= 16.5 Hz, CH,), 2.95 (dd,
1H, Jgx=7.3 Hz, Jxp=16.5 Hz, CH,), 4.06 (q, 2H, J=7.2 Hz,
OCH,), 4.68 (dd, 1H, Jox=2.8 Hz, Jpx=7.3 Hz, CH), 7.38-8.09
(m, 5H, 4CH arom & NH); Mass (E. 1.) (70 eV): m/z (%) 304
(9) (M)", 259 (8) (M-OEt)", 231 (16) (M-CO,Et)", 213 (60),
197 (33), 42 (27), 29 (100); IR (KBr): v= 3234, 3199, 3128,
2980, 1701, 1624, 1529, 1371, 1309, 1278, 1197, 1089; Anal.
Calcd. For C5sH;4N,Os: C, 59.21; H, 5.30; N, 9.21%. Found: C,
59.49; H, 5.41; N, 9.11%.
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An efficient one-pot synthesis of 6-0x0-4-aryl-1,4,5,6-tetrahydropyridines
with pharmaceutical potential in water
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Abstract: The catalytic performance of tungstophosphoric acid hydrate H.[PW O, ] (HPA) was
evaluated in the condensation reaction of Meldrum’s acid with aldehydes, ethylacetoacetate, and
ammonium acetate to yield the corresponding 2-methyl-6-ox0-4-aryl-1,4,5,6-tetrahydropyridine-
3-carboxylates. This procedure presents a simple, rapid, and efficient one-pot method for the
preparation of these Hantzsch-like products. The procedure takes place at 80 °C in water, which

is an environmentally benign medium, and gives good to excellent yields in short reaction times.

Keywords: 6-Oxo-4-aryl-1,4,5,6-tetrahydropyridine derivatives, Hantzsch-like, Tungstophophoric

acid hydrate, Aqueous media, Environmentally benign media.
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