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ABSTRACT

Facile synthesis of p-substituted benzoyl-3-(2-arhNrhetero-2-alkenenitriled was obtained by one pot three
component reaction of aroylacetonitrile 2-amino-N-hetera&compound? and orthoeste8, at 80°C with 65-70%

yield. The alkylnitrile 4 was cyclized to pyridd?ia] pyrimidine derivatives 5 in presence of Cohgdrochloric
acid with 60 -89% yields.

Keywords: Aroylacetonitrile, alkenenitrile, period [1, 24ayrimidine, One pot three component reaction

INTRODUCTION

Pyrido[1,2-a]pyrimidine derivatives are useful agpertensive and and tranquilliseres [1]. Thesapmunds were
also used as bronchodilators [2], and antialleagients [3]. Korte et al. have reported the synshespyrido [1, 2-
a] pyrimidine derivativatives by condensation adirdinoheterocyclic compounds withacetyly- butyrolactone [4].
H. Junek and his co-workers has communicated thihegis of pyrido[1,2-a]pyrimidine derivatives karging with
2-aminopyridines, trimethylorthoesters and benzmgtianitrile [5]. We have also synthesized pyridafl,
a]pyrimidines by condensation of 2-amino heterdcycbmpounds withw-acetyly- butyrolactone and-formyl y-
valyrolactone [6]. In our previous communicatioms have reported the synthesis of pyrano fusedrdmtelic
compounds [7], and facile synthesis of cytosinevaéives [8]. Now we wish to report synthesis ofripgg[1,2-
a]pyrimidine derivatives in this communication.

MATERIALSAND METHODS

Melting points were determined on a Gallenkamp imglpoint apparatus. Théd (300 MHz) and**C (75MHz)
NMR spectra were recorded on a Varian XL-300 Speatter. Chemical shifts were reported in ppm redatd
tetramethylsilane (TMS), and multiplicities are givas s (singlet), bs (broad singlet), d (double(}riplet), q
(quartet), or m (multiplet). Infrared spectra werecorded as KBr pellets on a Shimadzu FTIR-408
spectrophotometer. Mass spectra were recorded ®iniraadzu LC-MS:El QP 2010A mass spectrometer with a
ionization potential of 70eV. Elemental analysesravperformed on Quest flash 1112 Series EA Analyzer
Reactions were monitored by thin layer chromatogyafl LC), carried out on 0.2 mm silica gel 6g/Merck
plates using UV light (254 and 366 nm) for detattemd for column chromatography 520 (Merck, 60-120
mesh) silica gel is used. Column dimension is 3&mZand elution volume is 200-400 mL. Common re&geade
chemicals are either commercially available andewesed without further purification or were prepbby standard
literature procedures.
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Scheme 1 Synthesis of 2-p-substituted benzoyl-3-(2-pyridylamino/2-pyrimidylamino)-2-alkenenitriles (4a-u)

General procedurefor synthesis of (4a-u):

The mixture of p-substituted benzoylacetonitfilgd.01mol), 2-aminopyridine/ 2-aminopyrimidin2atd) (0.01mol)
and trimethylorthoesters3-d) (0.012mol) was heated at 80°C in oil bath for 2H®E.C check). The solid
separated was stirred in petroleum ether (30 md)fitiered. It was dried and crystallized from atbh

Alternate procedure:

The solution of parasubstitutedbenzoylacetonitrdle(0.01mol), 2-aminopyridine/ 2-aminopyrimidine2atd)
(0.01mol) and trimethylorthoester3atd) (0.01mol) in toluene (30mL) was refluxed for 5-& hfTLC check). The

solid separated on cooling was filtered, dried enystallized from ethanol.
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Scheme 2 Synthesis of 2-alkyl-3-p-substituted benzoyl-4-oxo-4H-pyrido[1,2-a]pyrimidines (5a-k)

2-p-chlorobenzoyl-3-(2-pyridylamino)-2-propenenéri4a)

Yield (2.19g, 77%), m.p.:161°C; IR: ¢m3450, 2245, 1630, 1540, 1456HNMR: 5=7.00-8.80(m; 8H, Ar-H),
8.21(d; 1H, J=12Hz, =CH), 12.47(d; 1H, J=12Hz, Nig)n; Anal. Calcd. forC;sH;oN;OCI (283.71);calcd.:C63.50,
H 3.55; found C 63.30, H 3.32.

2-p-methoxybenzoyl-3-(2-pyridylamino)-2-propendieit{db)

Yield (2.52g, 95%), m.p.:170°C; IR: ¢m3448, 2247, 1645, 1620, 11580, 1536INMR: §=2.4(s; 3H, P-Me),
7.20-9.10(m; 8H, Ar-H), 8.32(d; 1H, J=12Hz, =CH21118(d; 1H, J=12Hz, NH) ppn#nal. Calcd. forC;gH;3Ns0O
(263.29);calcd.:C72.98, H 4.93; found C 72.75, 125.0

2-p-bromobenzoyl-2-pyridylamino)-2-propenenitiik)

Yield (2.39g, 71%), m.p.:176°C; IR: ¢m3452, 2250, 1640, 1585, 1500, 144BINMR: §=6.96-9.19(m; 8H, Ar-
H), 8.20(d; 1H, J=12Hz, =CH), 10.93(d; 1H, J=12Ii+) ppm; Anal. Calcd. forC;sH;oNs;OBr (328.16);calcd.:C
54.90, H 3.07; found C 54.67, H 2.90.

2-p-chlorobenzoyl-3-methyl-3-(2-pyridylamino)-2-pemenitrile(4d)

Yield (2.44g, 86%), m.p.:134°C; IR: ¢m3450, 2200, 1630, 1600, 1570, 144BNMR: 5=2.86(s; 3H, P-Me),
7.11-8.48(m; 8H, Ar-H) ppmAnal. Calcd. forC,;¢H1,N;OCI (283.71);calcd.:C 64.54, H 4.06; found C 64.44,
4.16.

2-Paramethylbenzoyl-3-methyl-3-(2-pyridylamino)2genenitrile(4e)

Yield (2.05g, 74%), m.p.:135°C; IR: ¢m3450, 2245, 1670, 1600, 157BNMR: 6=2.41(s; 3H, P-Me), 2.85(s;
3H, =C-CH), 7.11-8.44(m; 8H, Ar-H), ppmAnal. Calcd. for C;7H1sN3sO (277.32); caled.: C 73.62, H 5.45; found
C 73.62, H5.35.

2-Parabromobenzoyl-3-methyl-3-(2-pyridylamino)- Djpenenitrile(4f)
Yield (2.98g, 87%), m.p.:152°C; IR: ¢m3448, 2200, 1620, 1600, 157HNMR: 5=2.85(s; 3H, =C-Ch), 7.11-
8.47(m; 8H, Ar-H), ppmAnal. Calcd. for C;¢H1,N;OBr (342.19); calcd.:C 56.15, H 3.53; found C 5612413.23.

2-Parachlorobenzoyl-3-ethyl-3-(2-pyridylamino)-2epenenitrile(4g)

Yield (2.32g, 75%), m.p.:110°C; IR: ¢m3450, 2200, 1630, 1590, 155%NMR: §=1.42(t, 3H, J=7Hz, -C}),
3.32(q, 2H, J=7Hz, =C-CHl 7.11-8.47(m; 8H, Ar-H), ppmAnal. Calcd. for C;;H14,N3;OCI (311.77); calcd.:C
65.49, H 4.52; found C 65.35, H 4.60.

2-Paramethylbenzoyl-3-ethyl-3-(2-pyridylamino)-2penenitrile(4h)

Yield (2.03g, 70%), m.p.:98°C; IR: ¢ha3450, 2245, 1640, 1600, 156HHNMR: §=1.42(t, 3H, J=7Hz, -C¥),
2.41(s, 3H, P-Me), 3.33(q, J=7Hz, =C-gH7.10-8.48(m; 8H, Ar-H), ppmAnal. Calcd. forC;gH;7NsO (291.35);
calcd.:C 74.20, H 5.88; found C 74.40, H 5.75.

2-Parabromobenzoyl-3-ethyl-3-(2-pyridylamino)-2-pemenitrile(4i)

Yield (2.42g, 69%), m.p.116°C; IR: ¢m3452, 2200, 1630, 1600, 1560, 143aNMR: 5=1.42(t, 3H, J=7Hz, -
CH,), 3.33(q, 2H, J=7Hz, =C-CHi 7.09-8.47(m; 8H, Ar-H), ppnAnal. Calcd. forC;;H,4,N;OBr (356.22); calcd.:C
57.12, H 3.96; found C 57.22, H 3.85.
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2-Parachlorobenzoyl-3-butyl-3-(2-pyridylamino)-2egmenenitrile(4j)

Yield (2.36g, 69%), m.p.:88°C; IR: chr3448, 2200, 1620, 1600, 155%INMR: 6=0.94(t, 3H, J=7Hz, -C}),
1.50(q, 2H, J=7Hz, -C}), 1.80(q, 2H, J=7Hz, -CH, 3.28(q, 2H, J=7Hz, =C-G} 7.10-8.45(m; 8H, Ar-H), ppm;
Anal. Calcd. forC;gH;gN3;OCI (339.82); caled.:C 67.15, H 5.33; found C 6718%.43.

2-Paramethylbenzoyl-3-butyl-3-(2-pyridylamino)-2penenitrile(4k)

Yield (2.76g, 72%), m.p.:81°C; IR: ¢w3450, 2200, 1640, 1620, 1550, 144BNMR: §=0.95(t, 3H, J=7Hz, -
CHy), 1.48(q, 2H, J=7Hz, -CH\, 1.78(q, 2H, J=7Hz, -C}}, 2.41(s, 3H, P-Me), 3.33(q, 2H, J=7Hz, =C-£H.07-
8.44(m; 8H, Ar-H), ppm;

Anal. Calcd. for C,gH»1N30 (339.82); calcd.:C 75.20, H 6.62; found C 75H78.60.
2-Parabromobenzoyl-3-butyl-3-(2-pyridylamino)-2-pemenitrile(4l)

Yield (2.76g, 72%), m.p.:74°C; IR: 3452, 2245, 1640, 1620, 1540, 144BNMR: 6=0.94(t, 3H, J=7Hz, -
CHsy), 1.48(q, 2H, J=7Hz, -CH\, 1.78(q, 2H, J=7Hz, -C}, 3.28(q, 2H, J=7Hz, =C-Gi{ 7.09-8.47(m; 8H, Ar-H),
ppm; GgH1gNsOBr (384027)Anal. Calcd. forC 59.18, H 4.72; found C 59.40, H 4.60.

General procedure synthesis of pyrido [1, 2-a]pyrimidine derivatives (5a-k).

The clear solution of (0.001 mol) in conc. hydrochloric acid (5 mL) wadluxed for 1 hr. (TLC check), then the
reaction mixture was poured in ice cold water (3Qmlhe solution was neutralized and the solid sspdrwas
filtered, dried and crystallized from methanol.

3-Parachlorobenzoyl-4-oxo-4H-pyrido [1, 2-a]pyrinme (5a)
Yield (0.255¢g, 89%), m.p.:199°C; IR: ¢m1700, 1650, 1600, 1580, 153% NMR: 6=7.24-9.20(m, 8H, Ar-H),
8.77(s, 1H, =CH) ppnfnal. Calcd. forC;sHyN,O,Cl (284.70); calcd.: C 63.28, H 3.18; found: C1&8.H 3.21.

3-Paramethylbenzoyl-4-oxo-4H-pyrido [1,2-a]pyrimmidi(5b)

Yield (0.219g, 83%), m.p.:160°C; IR: ¢m1710, 1640, 1610, 1570, 1508 NMR: 5=2.43(s, 3H, p-Me), 7.24-
9.22(m, 8H, Ar-H), 8.74(s, 1H, =CH) pprnal. Calcd. for C;gH;,N,O, (264.28); calcd.: C 72.71, H 4.57; found: C
72.55, H 4.59.

3-Parabromobenzoyl-4-oxo-4H-pyrido [1,2-a]pyrimidibc)
Yield (0.213g, 65%), m.p.:200°C; IR: ¢m1710, 1650, 1600, 1580, 151 NMR: 6=7.34-9.20(m, 8H, Ar-H),
8.77(s, 1H, =CH) ppnfnal. Calcd. forC;sHgN,O,Br (329.15); calcd.: C 54.73, H 2.75; found: C ®4.8 2.89.

2-Methyl-3-parachlorobenzoyl-4-oxo-4H-pyrido [1,Begrimidine (5d)
Yield (0.207g, 69%), m.p.:213°C; IR: ¢m1662, 1629, 1579, 1521, 146H NMR: 6=2.35(s, 3H, =C-CH), 7.39-
8.96 (m, 8H, Ar-H)Anal. Calcd. forC,gH;;N,O,Cl (298.72); calcd.: C 64.33, H 3.71; found: C &.2 3.60.

2-Methyl-3-paramethylbenzoyl-4-oxo-4H-pyrido [1Raaimidine (5€)

Yield (0.190g, 66%), m.p.:191°C; IR: ¢m1690, 1650, 1610, 1530, 146®{ NMR: §=2.41(s, 3H, p-Me), 2.44(s,
3H, =C-CH), 7.16-9.03 (m, 8H, Ar-H) ppnfnal. Calcd. for C;H14N,0, (278.30); calcd.: C 73.36, H 5.07; found:
C 73.48, H 4.98.

2-Methyl-3-paramethylbenzoyl-4-oxo-4H-pyrido [1Ryaimidine (5€)

Yield (0.190g, 66%), m.p.:191°C; IR: ¢m1690, 1650, 1610, 1530, 1466 NMR: §=2.41(s, 3H, p-Me), 2.44(s,
3H, =C-CH), 7.16-9.03 (m, 8H, Ar-H) pprmAnal. Calcd. for C;7H14N,0, (278.30); calcd.: C 73.36, H 5.07; found:
C 73.48, H 4.98.

2-Methyl-3-parabromobenzoyl-4-oxo-4H-pyrido [1,2egtimidine (5f)
Yield (0.237g, 80%), m.p.:225°C; IR: ¢m1680, 1650, 1620, 1590, 1568 NMR: §=2.44(s, 3H, =C-CH), 7.19-
9.02 (m, 8H, Ar-H) ppmAnal. Calcd. forC;gH13N,O,Br (343.17); caled.: C 55.99, H 3.23; found: C 96.H 3.15.

2-Ethyl-3-parabromobenzoyl-4-oxo-4H-pyrido [1,2-gfmidine (5g)

Yield (0.203g, 65%), m.p.:146°C; IR: ¢m1680, 1620, 1600, 1560, 1508 NMR: 6=1.15(t, 3H, J=7Hz, -C¥),
3.45(q, 2H, J=7Hz, =C-CHl 7.38-8.89 (m, 8H, Ar-H) ppmAnal. Calcd. forC;;H;3N,O,Cl (312.75); calcd.: C
65.28, H 4.18; found: C 65.18, H 4.10.
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2-Ethyl-3-paramethylbenzoyl-4-oxo-4H-pyrido[1,2-gfjpnidine (5h)

Yield (0.175g, 60%), m.p.:142°C; IR: ¢m1680, 1660, 1610, 1560, 1520, 1568;NMR: 6=1.27(t, 3H, J=7Hz, -
CHa), 2.41(s, 3H, p-Me), 2.72(q, 2H, J=7Hz, =C-§}H.14-9.02 (m, 8H, Ar-H) pprAnal. Calcd. forC;gH;sN,O,
(292.33); calcd.: C 73.95, H 5.51; found: C 7314(.31.

2-Ethyl-3-parabromobenzoyl-4-oxo-4H-pyrido[1,2-allipgidine (5i)

Yield (0.253g, 71%), m.p.:171°C; IR: ¢m1670, 1630, 1600, 1570, 1508 NMR: 6=1.28(t, 3H, J=7Hz, -C¥),
2.71(q, 2H, J=7Hz, =C-CHl 7.22-9.02 (m, 8H, Ar-H) ppmAnal. Calcd. forC;;H;3N,O,Br (357.20); calcd.: C
57.16, H 3.66; found: C 57.22, H 3.50.

2-Butyl-3-parachlorobenzoyl-4-oxo-4H-pyrido[1,2-ghmidine (5j)

Yield (0.290g, 85%), m.p.:112°C; IR: ¢m1700, 1670, 1600, 1570, 1538 NMR: 5=0.77(t, 3H, J=7Hz, -C}),
1.22(q, 2H, J=7Hz, -C}), 1.59(q, 2H, J=7Hz, -C}}, 3.44(q, 2H, J=7Hz, =C-C}i 7.35-8.89(m, 8H, Ar-H) ppm;
Anal. Calcd. forC;gH;7N»O, (340.80); calcd.: C 66.96, H 5.02; found: C 671815.09.

2-Butyl-3-paramethylbenzoyl-4-oxo-4H-pyrido[1,2-gfjpnidine (5k)

Yield (0.262g, 82%), m.p.:96°C; IR: ¢m1680, 1610, 1570, 1550, 1501 NMR: 6=0.85(t, 3H, J=7Hz, -C¥),
1.34(q, 2H, J=7Hz, -C}), 1.70(q, 2H, J=7Hz, -C}}| 2.41(s, 3H, p-Me), 2.68(q, 2H, J=7Hz, =C-JH.35-8.89(m,
8H, Ar-H) ppm;Anal. Calcd. forC,sH,oN,0, (320.39); calcd.: C 74.97, H 6.29; found: C 74H&.34.

RESULTSAND DISCUSSION

P-substitutedbenzoyl-3-(2-pyridylamino / 2-pyrimidylamino)-2kanenitriles4 were obtained by condensation of
p-substituted benzoylacetonitrile(la-c) with 2-aminopyridine (2a) or 2-aminopyrimidine (2b) and
trimethylorthoesters, at 80°C, in 70% yield. Compounticould be synthesized in 60% vyield by refluxingethr
fold mixtures of compounds, 2 and3 in toluene. Cyclization of compoundéatk) with hydrochloric acid gave 3-
p-substituted benzoyl-4-oxo-4H-pyrido [1, 2-a]pyridinie derivativeg5a-k) in good yields. All the new compounds
were well characterized by IR, NMR and elementallysis given in experimental section.

CONCLUSION

We have explored a facile and efficient protocoltfee synthesis of B-substituted benzoyl-4-oxo-4H-pyrido [1, 2-
a]pyrimidine derivatives with 60-89% yield®articularly valuable features of present methoduite broad
substrate scope, short reaction time, straightdodvwprocedurand easy aqueous work up that facilitated 80-85%
recoveryof pure product and use of inexpensive chemicals eagents.
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