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1. INTRODUCTION
A heterocyclic compound is one which possesses a cyclic structure with at least two different kinds of atoms in the ring. Heterocyclic compounds are very widely distributed in nature and are essential to life in various ways. Most of the sugars and their derivatives, including vitamin C, for instance, exist largely in the form of five-membered (furan) or six-membered (pyran) rings containing one oxygen atom. Most members of the vitamin B group possess heterocyclic rings containing nitrogen. One example is vitamin B6 (pyridoxine), which is a derivative of pyridine, is essential in amino acid metabolism. A large number of heterocyclic compounds, obtainable only by laboratory synthesis, have valuable properties as chemotherapeutic agents, drugs, dyestuffs, copolymers etc.,

 Bridgehead nitrogen heterocycles are of interest because they constitute an important class of natural and non-natural products, many of which exhibit useful biological activity. The interest in bicyclic 6-6 systems stems from the occurrence of saturated and partially saturated pyrido[1,2-a]pyrimidines, pyrimido  
[1,2-a]pyrimidines, and pyrazino[1,2-a]pyrimidines in many biologically active compounds and natural products (Mehdi Adib et al., 2007).

Benzo- and hetero-fused pyrimidines are known to exhibit promising antiviral, antiabacterial, anti-AIDS, and antinoiceptive activities. Fused pyrimidines are selective inhibitors for multidrug resistance(MDR). Folate metabolism has long been recognized as an attractive target for cancer chemotherapy because of the indispensable role of fused pyrimidine antifolates as antitumor agents. Atherothrombotic coronary artery disease, giving rise to a number of cardio circulatory disorders such as myocardial infarction(MI), unstable angina(UA), or acute stroke associated with deep vein thrombosis(DVT), is one of the most important causes of death worldwide. The relevance of fused pyrimidines as antiplatelet and antithrombotic drugs has been firmly estabilished by clinical trials. Thus, further exploration of pyrimidine chemistry appears to be worthwhile (Raghunath B.Toche et al., 2007).

The intense progress in the chemistry and pharmacology of 
pyrido[1,2-a]pyrimidines revealed a broad spectrum of biological activities of this class of compounds. Generally, the pyridopyrimidine ring is constructed by condensation based on the amidine fragment of 2-aminopyridine or its derivatives with various acylating and alkylating agents (Shidlovskii A.F et al., 2000).

   Pyrido[1,2-a]pyrimidin-4-one derivatives are characterized by biological and pharmacological activity. A number of structural and spectroscopic investigations have been devoted to the specific features of the structure and properties of these compound (Koval’schukova O.V et al., 2004).

   The pyrido[1,2-a]pyrimidine core has been a successful motif for the development of biologically interesting molecules, including the tranquilizer piperone, the antiallergic agent barmastine, an antiulcerative agent, and the antiasthmatic agent permirolast (Geraldine C.B.Harriman et al., 2003)

  There have been many reports on the synthesis of bioactive heterocyclic compounds bearing heteroatoms at ring junction positions. One example is a 
4H-pyrido[1,2-a]pyrimidin-4-one skeleton, and its derivatives show valuable pharmacological properties and are used as successful analgesic agents (Yoichiro Kuninobu et al., 2005).

  The pyrimidine framework is an important structural moiety present in various biologically active molecules including DNA and RNA. In recent years, there has been increasing interest in fused pyrimidine molecules because of their useful and important physiological properties and therefore development of simple and convenient methodologies for the synthesis of such molecules represents an attractive and interesting area of research in synthetic organic and medicinal chemistry (Deevi Basavaiah et al., 2002)

1.1 APPLICATIONS OF PYRIDO PYRIMIDINES IN   PHARMACOLOGY
The intense progress in the chemistry and pharmacology of
 pyrido [1,2-a] pyrimidines revealed a broad spectrum of biological activities of this class of compounds.

2-phenyl – pyrido [1,2-a] pyrimidine 4 - one derivative, exhibited activity levels in the micromolar/submicromolar range when tested for aldols reductase (ALR2) inhibitor (Concettina La Motta et al., 2007).  

3,4 - dihydro – 2H – pyrimido  [2,1-a] isoquinolines inhibited the FcεRI – mediated activation of most cells.  3-piperazino-1H-pyrimido [1,2-a] quinoline -
1- one and 2– piperazino - 4H - pyrimido [2,1-a] isoquinolin-4-one inhibited platelet aggregation in a concentration dependent manner.  4H-pyrido [2,1-b] quinazolin-11-one was screened for anticancer activity, 6-(2-methoxy phenyl) –3,4-dihydro – 2H- pyrimido  [2,1-a] isoquinoline exhibited good inhibition of melanocortin – 4 receptors.  2H – pyrimido [2,1-a] isoquinoline – 7 - ols were patented as multi-functional fuel and lube additives. 
Pyrido[1,2-a]pyrimidin-4-one binds selectively to rat A3 receptors with a Ki value of 48 μM. No affinities were observed to rat A1 and A2 receptors (Siddigi. S.M et al., 1996). 4-Oxo-4H-pyrido[1,2-a]pyrimidin-3-carboxylic acid and 
3-carbonitrile did not exhibit significant antibacterial activities(Belicova .A. et al., 1997 ).

2-(4-Methyl-1-piperazinyl)- 4H-pyrido[1,2-a]pyrimidine-4-one exhibited in vitro platelet aggregation inhibitory activities on human platelet aggregation induced by ADP,collagen and A23187 (Roma.G. et al., 1993 ). 2-piperazino-
4H-pyrido     [1,2-a]pyrimidin-4-one inhibited dose-dependently aggregation both in pletelet rich plasma and in washed platelets, exerting its maximal power in the presence of collagen, ADP and platelet activating factor (Leoncini.G et al., 1997). The structure and antiplatelet activity relationship of a series of 2-(substituted amino)- 4H-pyrido[1,2-a]pyrimidine-4-ones and their congeners and isosteric analogs was analysed by comparative molecular field analysis (COMFA) (Roma.G et al., 2000). Inhibitory activities of mesoionic (1) were investigated on ADP-induced human platelet aggregation (Hellberg.M et al., 2000). The gastroprotective activities of a series of N-substituted 4-oxo-4H-pyrido
[1,2-a]pyrimidine-3-carboxamides were studied. The most active derivative was 
6-methyl-N-cyclopentyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-3-carboxamide (Hermeez.I et al., 1992 ). The mechanism action of the cyto protective effect of trans-6,9a-H-1,6-dimehtyl-4-oxo-1,6,7,8,9a-hexahydro-4H-pyrido[1,2a]pyrimidin-3-carboxamide (CHINOIN-127) was investigated (Kapui.Z et al., 1992 ). Analgetic activity of 2-(substituted amino) - 4-oxo-4H-pyrido[1,2-a]pyrimidine-
3-carbonitriles was reported (Sawart.S.S et al., 1995). Cytotoxic activity of diorganotin(IV) complexes of 4H-pyrido[1,2-a]pyrimidin-4-ones (2 ) was tested (Al-Allaf.T.A.K et al., 1996  ).

2-[ 4-Oxo-4H-pyrido[1,2-a]pyrimidin-2-yl]oxymethylsaccharin derivatives (3) exhibited human leukocyta elastase inhibitory activities (Hlasta.D.J et al., 1995 ).

  3,4,6,7,8,9-Hexahydro-2H-pyrido[1,2-a]pyrimidine was used as deblockable latent catalysts for Michael addition-based polyurethane coatings (Noomen.A 1997), and its usage in the preparation of a fuel barrier laminate was patented (Behman.N.R 2001). Its salt with trimellitic anhydride as a curing catalysts for epoxy resin compounds  with good storage stability for sealing semiconductor devices(Shimizu.K et al., 1998 ), and its pyromellitic acid as a hardening accelerator in the manufacture of epoxy materials for hybrid powdered coatings (Gras.R et al., 1995) were patented.
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OBJECTIVES
In view of the above said broad appilications of pyrido[1,2-a] pyrimidine     moiety, the present work aimed at 
· Preparation of 2- imino -1,2(H)- pyridine itaconic acid derivative.
· Cyclisation of 2- imino -1,2(H)- pyridine itaconic acid derivative compounds using various cyclising agents.
· Characterization of the synthesised compounds using IR, and NMR techniques. 

2. REVIEW OF LITERATURE

A research work is a gradual process and systematic unfoldment of important existing concepts, which have already dealt with the experimental upon by other experts and science scholars.  The literature of past finding and studies is essential indispensable for further experimentation and research work where the discovery of new concepts is an extension of existing concepts.  So the present work is reviewed under the following heading.

· Synthesis of pyrido pyrimidines

· An optimized total synthesis of the 2-amino-6-chloro-4-cyclopropyl-7-fluoro-5-methoxy-pyrido [1,2-c] pyrimidine-1,3-dione (4) core structure of a new fluoroquinolone-like class of antibacterial agents was described. This synthesis is highlighted by a nearly quantitative ring-closing reaction to form the pyrido [1,2-c] pyrimidine core. This bicyclic ring system serves as a scaffold for a family of biologically active compounds (Jonathan D. Rosen et al., 2009)
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· Dialkylaminoalkylamides of 2-hydroxy-4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxylic acids (6) were obtained by amidation of the ethylesters of the corresponding 2-hydroxy-4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxylic acids (5) with an excess of dialkylaminoalkylamine in boiling ethanol. They were all colourless crystalline substances, readily soluble in alcohols and practically insoluble in ether. The moderate solubility of dialkylaminoalkylamides of synthesized compounds in water enabled them as potential antiviral agents (Ukrainets.V et al., 2008).
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· A series of new 3-aroylpyrido [1, 2-a] pyrimidines (8) were synthesized from aryl methyl ketones (7) in a simple two-step procedure and evaluated as nitric oxide synthesis (NOS) inhibitors (Ullvi Bluhm et al., 2008).
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· A one-pot and efficient method for the synthesis of pyrazolo[4′,3′ : 5,6] pyrido [2,3-d] pyrimidine-dione derivatives (12) by condensation reaction of barbituric acids (9), 1H-pyrazol-5-amines (10) and Aldehydes (11) under solvent-free conditions was reported by AyoobBazgir etal., (2008).   These products were evaluated in vitro for their antibacterial activities. 
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· A novel, one pot, three-component synthesis of 4H pyrido
[1,2-a]pyrimidines was described by Mehdi Adib et al., (2007). The reactive 1:1 zwitterionic intermediate, formed by the addition of isocyanides (13) to dialkyl acetylenedicarboxylates (14), was trapped by N(2-pyridyl) amides (15) to produced 4H-pyrido[1,2-a]pyrimidines (16) under mild reaction conditions in good yields.
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· The reaction of 6-amino-1,3-dimethyluracil (17) with substituted ferrocenyl-ketoalkynes (18) using nickel cyanide as homogeneous catalyst precursor in aqueous alkaline medium, afforded 5-substituted-7-ferrocenyl-dioxopyrido  [2,3-d]pyrimidine derivatives (19), in moderate yields under mild conditions (Ivonne Arellano et al., 2006).  
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·  The reaction of ketimine (20) with phenyl isocyanate (21) in toluene at 1350C for 24 hour, the corresponding 4H-pyrido[1,2-a]pyrimidin-4-one derivative (22) and amide (23) were obtained in 29 and 70% yields, respectively (Yoichiro Kuninobu et al., 2005).
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· 1-benzotrizol-1-yl-3-phenylpropynone (25) was reacted with 
2-aminopyridine (24) in acetonitrile at 800C for 2 hr (27a) was isolated in 27% yield along with the by-product (26) in 46% yield. By product (26) is apparently formed by the counter attack of benzotrizole to 1-benzotrizol-
1-yl-3-phenylpropynone (25). The isolated yield of (26) was decreased significantly by conducting the reaction in a sealed tube at 1200C for 12 hour allowing conversion to the pyridopyrimidine (27a) (R=Ph) in 71% yield. Use of 4- and 5- Methyl substituted 2-aminopyrimidines also resulted in the formation of corresponding pyridopyrimidines (27b and 27c) in yields of 73% and 71% (Alan R.Katritzky et al., 2004).
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· The  thermal reaction of alkylidenemalonate esters (29) with 
2-aminopyridines (28) gave 3-(2-alkenyl)pyrido[1,2-a]pyrimidines (30) in good yields. It undergoes cyclisation in the presence of  trifluoroacetic acid / dicloromethane, novel tricyclic furo[2,3-d]pyrido[1,2-a]pyrimidines (31) was observed in high yields.

           The product yield was affected by the type and the strength of the acid used.     Exceptionally high yields were obtained when an organic acid like trifluoromethane sulfonic acid and trifluoroacetic acid were used. On the other hand, sulfonic acid gave the best results of the inorganic acids examined (Mustafa Gullu et al., 2003).
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·  The synthesis of the biologically relevant, 4-trifluoromethyl
pyrido [1,2-a]pyrimidin-2-one was reported by Geraldine C.B.Harriman et al., (2003). Addition of substituted 2-aminopyridines (28) to activated alkynoates leads to the facile formation of a series of metabolically stable trifluoromethyl substituted pyrido[1,2-a]pyrimidines under mild conditions.

            The activated alkynoate, 3-trifluoromethylpropynoate (32) was an excellent partner in this cyclization reaction providing novel 
4-trifluoromethyl pyrido[1,2-a]pyrimidin-2-ones (33) in good yields.
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· Microwave-assisted three-component one pot synthesis of pyrido [2, 3-d] pyrimidines was described by Ipsita Devi et al., (2003).  6-aminouracils (34) or 6-hydroxyaminouracils (35) reacted with benzaldehyde (36) and alkyl nitriles (37) under identical conditions to yield pyrido [2, 3-d] pyrimidines (38) in high yields.
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· The reaction of isoxazolo[3,4-d] pyrimidine (39) and cyanoolefins (40) in the presence of triethylamine (Et3N) as a catalyst afforded an unprecedented one-pot synthesis of biologically important pyrido [2,3-d] pyrimidine oxides (41) in excellent yields.( Bhuyan.P.G et al., 2003). 
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· A new, high yield multicomponent reaction providing multifunctionalized pyrido [2,3-d] pyrimidines (45) in a microwave-assisted one-pot cyclocondensation of α,β-unsaturated esters(42), amidine systems (44) and malononitrile (or ethyl cyanoacetate) (43) was described by Núria Mont et al., (2003).  
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· Dialkyl 2-oxo-1,9a-dihydro-2H-pyrido[1,2-a]pyrimidine 3,4-dicarboxylates (49) were produced in excellent yields by the smooth reaction of pyridines (46) with dialkyl acetylenedicarboxylates (47) in the presence of isocyanates (48) in dry dichloromethane at ambient temperature.

            The 1H NMR spectrum of   (48a)  exhibited two single sharp lines readily        recognized as arising from methoxy protons(δ 3.82 and 3.97) along with four  multiplets for the protons of an electron rich diene and an allylic proton as well as characteristic multiplets for the aromatic protons . The 13C NMR spectrum was used to distinguish the isolated product from the other possible (Mehdi Adib et al., 2003).   
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· 2-pyridylaminomethyleneisopropylidenemalonates (51) prepared from ethoxymethyleneisopropylidenemalonate (50) and 2-aminopyridines (28) formed 4-oxo-4H-pyrido[1,2-a]pyrimidines (52) at their melting points and were separated from the reaction mixture by sublimation.

           The composition of the compounds synthesized was confirmed by the results     of elemental analysis and their structures by the 1H NMR spectra, in which the proton signal of all the fragments of the molecules resonated in their characteristic regions (Ravina et al. , 2002).
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· Pyrido [2,3-d] pyrimidines (55) have been synthesized via a selective cyclocondensation reaction between 6-aminopyrimidines (53) and the Mannich bases, propiophenone hydrochlorides (54). Intermediates for this reaction, such as the Michael addition adduct and the further hydrated pyrido [2,3-d] pyrimidine were isolated to prove the postulated mechanism. NMR analysis of bidimensional experiments allowed to determine unambiguously the process to obtain 7-arylpyrido[2,3-d] pyrimidines (Jairo Quiroga et al., 2002). 
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· 2,6-Diaminopyrimidin-4-one was reacted with a number of butynones in a   range of different solvents at room temperature or 60°C. The Michael addition and subsequent cyclodehydration provided a new method for the synthesis of pyrido [2,3-d] pyrimidines in excellent yield without need for further purification. This new facile procedure lends itself well to combinatorial methods, providing the target heterocycle in one or two steps with total regiocontrol.

           Pyrido [2,3-d] pyrimidines(58) were prepared in good to excellent yield and with total regiocontrol by the Michael addition–cyclodehydration of 
2,6-diaminopyrimidin-4-one(56) and alkynones (57) (Mark C Bagley et al., 2001).
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· 3-{2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1,2,3,6-tetrahydro-1-pyridyl]-ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidon-4-ones (60) were obtained by reduction of pyridinium salt (59) with NaBH4 (Huguet.J clotet et al., 2000).

               
[image: image22.wmf]N

O

N

F

O

M

e

R

N

N

O

M

e

R

N

N

-

N

O

N

F

63%

(59)

(60)

+

X

MeOH

NaBH

4

0-5

0

C

15 min

R=H,OCH

2

OEt

           

· 9-arylhydrazono-6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidin-4-ones (62) were obtained from 6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidin-4-ones (61) with aryldiazonium chlorides in the presence of NaOAc.3H2O at 00C overnight (Kokosi.J et al., 2000).          
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· 2-chloro-1, 1-dicyano-2-trifluoromethylethylene (63) with 2-amino-pyridine and aminopicolines in chloroform at room temperature afforded 3-cyano-
4-imino-2-trifluoromethyl-4H-pyido[1, 2-a]pyrimidines (65) in 51-84% yields. An excess of 2-aminopyridine or triethylamine can be used to trap hydrogen chloride that formed in the course of the reaction. Under analogous conditions, the reactions of 2-aminopyridine and 
2-aminopicolines with 2-chloro-1-cyano-1-methoxy carbonyl-
2- trifluoromethylethylene (64)  afforded 3-cyano-2-trifluoromethyl-
4H-pyrido[1, 2-a]pyrimidin-4-ones (66) in 23-53%yields (Shidlovskii.A.F et al., 2000).
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· 3-amino-4H-pyrido[1,2-a]pyrimidin-4-ones were transformed into the stable 3-diazonium tetrafluoroborates by treatment with NaNO2 in 1:1 HCl below 00C, then with 50% HBF4 or with t-BuNO2 and BF3.EtO2 in CH2Cl2 at –150C (Reenik.S et al., 2000).
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· Reaction of di(benzylthio)acetal (69) and 1,3-diaminopropane in the presence of a catalytic amount of NEt3 afforded 1,2,3,4,6,7-hexahydro-8H-pyrido[1,2-a]pyrimidin-8-one (70) (Zhao.M.X et al., 2000).
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· 1-methylperhydropyrido[1,2-a]pyrimidine-2,6-dione (72) was obtained by heating thioacetal (71) in the presence of dimethyl(methylthio)sulfonium tetrafluoroborate(DMTSF) (Padwa.A et al., 2000).
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· Treament of perhydropyrimidide (73) with NaOt-Bu gave 1,2,3,4,6,7-hexahydro-8H-pyrido[1,2-a]pyrimidin-8-one (74) (Zhao.M.X et al., 2000).
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· Reaction of one mole of aminals (75) with four mole of methyl 
3-aminocrotonate in the presence of solid acids montmorillonite (76) clay(k10) and ZF520 Zeolite as strong Bronsted acidic catalysts gave 
1,4-dihydropyridines and 2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one (78) (Balogh.M et al., 1999).
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· Perhydropyrido[1,2-a]pyrimidin-2-one (80) was obtained by dehydrogenation of piperdine derivative (79) with Hg(II)-EDTA reagent (Mohrle.H et al., 1999).
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· Reaction of 2-(benzylideneamino pyridines (81) and chloroacetyl chloride (82) gave 2-aryl-4H-pyrido[1, 2-a]pyrimidin-4-ones (83) (Chen.K et al., 1997).
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· Photolytic cleavage of the substituent in position of 1,2-dihydro-6H-pyrido [1,2-a]pyrimidine-2,6-dione (84) with 320 nm light gave 6H-pyrido[1,2-a]pyrimidine-6-one (85) (Chu.D.T et al., 1997).
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· Reaction of 2-(arylmethyleneamino)pyridines (86) and styrenes (87) in the presence of hydroquinone afforded 2,4-diaryl-3,4-dihydro-2H-pyrido          [1,2-a]pyrimidines (88) by means of an inverse electron demand Diels-Alder reaction (Abdel-Rahman.M.A et al., 1996).
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· 9-cyclopropyl-3-fluoro-2-hydroxy-6-oxo-6H-pyrido[1,2-a]pyrimidine-7-carboxylates (91) were obtained in the reaction of 2- cyclopropyl-2-
(5-fluoro-4-hydroxy-2-pyrimidinyl) acetaldehyde (90) and ethyl, tert-butyl and dibenzylmalonates (89) in the presence of piperidine and AcOH (Chu.D.T et al., 1996).
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· Heating diethyl(2-pyridylamino)methylenemalonates (92) in the presence of AcOH afforded 4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxylates (93) (Kusar.M et al., 1996).
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· Cyclization of 3-cyano-2-[(3-hydroxypropyl)amino]-5-(4-pyridyl)pyridine-1'-oxide (94) in the presence of POCl​3 yielded 9-cyano-7-(4-pyridyl)-3,4-dihydro-2H-pyrido[1,2-a]-pyrimidine 1'-oxide (95) (Klauschenz.E et al., 1994).
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· Cyclization of N-aryl-2-(ethoxycarbonyl)-3-(2-pyridylamino)acrylamides (96) in ethylene glycol afforded N-aryl-4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxylic amide (97) (Mikhalev.A.I et al., 1995).
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· Cyclocondensation of 2-aminopyridines (28) and ethyl cyano(hydroxyimino)acetate (97) in the presence of NaOEt gave 4-amino-3-nitroso-4H-pyrido[1,2-a]pyrimidin-2-ones  (98) (Del Giudiee.M.R et al., 1995).
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· 3-(1H-tetrazol-5-yl)-4H-pyrido[1,2-a]pyrimidin-4-ones (100) were prepared by the cyclization of 3-(2-pyridylamino)-2-(1H-tetrazol-5-yl)acrylnitrile (99) in boiling conc.HCl or in PPA at 130-1400C (Hermeez.I et al., 1993).
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3. MATERIALS AND METHODS
3.1 GENERAL
 
Melting points were determined using Biochem melting point apparatus, and were uncorrected.
Nuclear Magnetic Resonance (1H-NMR) spectra were determined by Bruker modern 300MHz NMR instrument in dueterated methanol with tetra methyl silicane as   the internal reference.  Chemical shift were quoted in parts per million (ppm) (s = singlet; d = doublet; t = triplet and m = multiplet).

         Thin layer chromatography (TLC) was performed using glass plates coated with silica gel G to monitor and check the completion of each reaction.

 
Petroleum ether (60-80◦C); benzene; ethyl acetate; ethyl alcohol were used as the developing solvents.  Spots were detected with iodine.

            The solvents and reagents used for the synthesis were of reagent grade and were purified by standard methods.
3.2 PREPARATION OF ACONIC ACID
Preparation of Sodium Aconate
Itaconic acid (260g) was powdered and stirred to a paste with water (340ml) in 5-litre beaker.  Bromine (320g) was slowly added, keeping the temperature below 50˚C.  When all but trace of bromine had disappeared, the solution was neutralized with sodium bicarbonate (336g).  The mixture was then heated to 50˚ C on a water bath and treated with a suspension of anhydrous sodium carbonate (106g) in water (158ml) at 50˚C, added in small portions until the solution remained neutral.  The mixture was cooled and allowed to remain at 0˚C for an hour.  The crystalline sodium salt was collected by filtration, washed with a small amount of ice water and then with 95% alcohol and dried under vacuum.  
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 Preparation of aconic acid

Dry sodium aconate 100g was suspended in dry ether (300ml).  Dry Hydrogen Chloride gas was then passed with stirring, until a gain in weight 30g was obtained.  The mixture was left over night; the solid (115g) was filtered off and extracted with ether in a soxhlet. Evaporation of the solvent gave the white crystals of aconic acid.
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Preparation of 2- imino 1, 2 (H) pyridine itaconic acid


Itaconic acid (0.02 mole) and (0.01 mole) of 2-amino pyridine was dissolved in ethyl alcohol separately.  At room temperature one reactant was added to another drop wise and stirred well.  The completion of the reaction was monitored by TLC.  

Yield = 2.42g (96.8%).

Preparation of 4-methyl 2-imino 1, 2 (H) pyridine itaconic acid


Itaconic acid (0.02 mole) and (0.01 mole) of 2-amino –4-methyl pyridine was dissolved in ethyl alcohol separately.  At room temperature one reactant was added to another drop wise stirred well.  The completion of the reaction was monitored by TLC.  

Yield = 2.44g (97.6%).

 Preparation of 6-methyl 2-imino 1, 2 (H) pyridine itaconic acid

Itaconic acid (0.02 mole) was dissolved in ethyl alcohol and (0.01 mole) of 

2-amino-6-methyl pyridine was dissolved in ethyl alcohol separately.  At room temperature one reactant was added to another drop wise stirred well.  The completion of the reaction was monitored by TLC.  Yield = 2.42g (96.8%).
3.3 GENERAL PROCEDURE

A mixture of 2- imino 1,2(H) pyridine itaconic acid (0.1) and 
p-toluenesulphonic acid (0.1) in alcohol was heated to reflux on a steam bath, till the reaction was complete (1 hr ). After the completion of the reaction, the mixture was neutralized with 10% sodium hydroxide till the solution becomes neutral. The solution was concentrated under reduced pressure, and the solid was collected and purified recrystallisation from suitable solvent.

1.  2- imino 1,2(H) pyridine itaconic acid (100 mg), p-toluenesulphonic acid (75 mg ) ,ethanol 10 ml. recrystallised from petroleum ether and ethanol as colourless  crystals.
Yield             :  ( 82%)                

Melting point: 1280C

2. 4-Me-itaconic acid (100 mg), p-toluenesulphonic acid (75 mg   ), ethanol
10 ml. recrystallised from petroleum ether and ethanol as colourless  crystals.                                                                                                               
Yield             : (80.5%)                              

Melting point: 1190C
3.  6-Me- itaconic acid (100 mg), p-toluenesulphonic acid (mg  ),ethanol 
10 ml. recrystallised from petroleum ether and ethanol as colourless  crystals.                                                                                                                 
 
Yield            : (78%)                               

Melting point: 1220C
4. RESULTS AND DISCUSSION

        The results of the present study on the synthesis of pyrido[1,2 a]pyrimidine 4-one are given below.


The 2 imino-1,2 (H) pyridine itaconic acid derivatives was synthesized according to the reported method [Indumathi.U-2009]. The product formed were confirmed comparing the melting points and IR that have been  already reported. IR spectrum of these three compounds were given in figures,I,II and III.

2-amino pyridine derivatives (101) may cyclize in two ways, one leading to the formation of 1,8-napthyridines (102) and the other to the formation of pyrimidines (103). Actually the latter course of reaction often occurs
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In both types of cyclization, the pyridine ring functions as the electron donor and the carbonoyl group in the side chain serves as the electron acceptor. The mechanism is presumably analogous to that of other electrophilic substitutions into aromatic rings such as the Friedel-Crafts type of reaction. The formation of pyrimidine is not surprising since resonance structure (104), which may be considered an activated form leading to pyrimidines, probably contributes considerably to the structure of the 2-aminopyridine derivative (101). There is evidence that this resonance structure makes the main contribution to the structure of 2-amino pyridine itself. The electron donating capacity of the heterocyclic nitrogen may be further enhanced by contributions of the resonance structures such as (105) which have been considered characteristic of the pyridine ring . Resonance structures (106) or (107), which may be considered activated forms leading to 1, 8 napthyridines, might also make important contributions but usually further activation at the 3-position or deactivation at the heterocyclic nitrogen appears to be required for this cyclization to be realized. Thus, although the formation of the pyrimidine often occurs, the napthyridine, is formed with 
6-amino derivative in which resonance structure (108) may make an important contribution to the structure of the molecule. The 6-amino group might also activate the heterocyclic nitrogen but, in this instance, cyclization at this positon appears to be hindered sterically. 
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In agreement with these considerations, we have shown that 2-amino pyridine with itaconic acid, yielded pyrido pyrimidines.

Attempts were made to cyclise 2-imino-1,2(H)-pyridine itaconic acid derivatives using three cyclising agents viz., PPA,acetic anhydride and p-toluene sulphonic acid in alcohol.


The reaction of 2-amino 1,2 (H) pyridine itaconic acid derivatives with PPA yielded a mixture of products which was indicated by the number of spots in TLC. We could not isolate a single pure compound, because of time constraints. 


Next we tried to cyclise the compounds with acetic anhydride. Extraction of the reaction mixture with dichloromethane yielded a crude product with, 40 percentage yield. The product was  recrystallised from alcohol. The  NMR spectrum [fig-3] of the compound gave signals only at aliphatic region. This indicated that the compound may be cleaved giving an hydrocarbon which we have not attempted for further characterization.


Thirdly ring closure of the 1-amino(1,2 H) pyridine itaconic acid derivatives by PTSA in presence of alcohol at room temperature  yielded pyrido[1,2-a]pyrimidine 4-one derivatives, in good yields. All the three cyclized compounds were characterized by IR and 1H-NMR studies and results are given below.

Pyrido[1,2-a]pyrimidine-4-one:

Figure 5 gives the IR spectrum of the compound (109).The 500 MHz FT NMR spectrum of the compound (109) is recorded in D2O is given fig 6.The NMR spectrum of the compound showed five signals. The signal at δ 2.2 integrating for three protons is due to the methyl group. The proton resonating at δ 9.3 is due to the proton H-6, a pentet at δ 7.7 is due to the proton H-8, the doublet of doublet at δ 7.0 is because of the proton H-8 and the H-2 proton resonates at δ 7.284.                       
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8-Methyl pyrido[1,2-a] pyrimidine 4-one:


Figure 7 gives the IR spectrum of the compound (110).The 500 MHz FT NMR spectrum of the compound (110) is recorded in D2O is given fig 8. Analysis of the NMR spectrum indicated the presence of two methyl groups resonating at ( 1.84 and ( 2.272. dobulets at ( 7.2 and ( 7.6, integrating  for four protons, were due to the ring hydrogens. The coupling constant was found to 8Hz confirming the ortho coupling of the two hydrogens among the four.
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6-Methyl pyrido[1,2-a] pyrimidine 4-one:
Figure 9 gives the IR spectrum of the compound (111).The 500 MHz FT NMR spectrum of the compound (111)is recorded in D2O is given fig 10.The NMR spectrum of the compound showed signals for two methyl groups at δ 2.1 and at at δ 2.5. The  doublet at at δ 8.0 is due to H-9 proton. The H-8 proton resonates at δ 7.8 as a triplet, the doublet of doublet at δ 6.9 is because of the proton H-7. The H-2 proton appears as singlet at δ 7.2. 
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Fig 4 : NMR spectrum of 4-Methyl-2-imino 1,2(H) pyridine cyclised with AcOH
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Fig 4 : NMR spectrum of 4-Methyl-2-imino 1,2(H) pyridine cyclised with AcOH
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Fig 5 : IR spectrum of pyrido-[1,2-a]pyrimidine-4-one
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Fig 6 : NMR spectrum of pyrido-[1,2-a]pyrimidine-4-one
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Fig 6 : NMR spectrum of pyrido-[1,2-a]pyrimidine-4-one

                  
[image: image52.wmf]C

H

3

N

N

O


[image: image65.jpg]4MITPT.

...Reneela, Coimbatore

Current Data Parameters

10

74 6 5 4 3 2 1 0 ppm

)
3|3 g 18

NAME Febl16-2010
EXPNO 3
PROCNO &
F2 - Acquisition Parameters
Date 20100216
Time 14.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT D20
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 36
DW 48.400 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 2
CHANNEL f1 =
1H
10.65 usec
0.00 dB
23.53637505 W
500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00



    

Fig 7 : IR spectrum of 8-Methyl pyrido pyrimidine-4-one
                      
[image: image53.wmf]C

H

3

H

3

C

N

N

O


[image: image66.jpg]AVINASHI LINGAM UNIVERSITY FOR WOMEN , CBE- 43

80 90
| |

70
|

60
2863.11

1376.00 —

Transmittance [%)]
5
3363.16 —

40
1551.96 —

30
1120.60 —

|
§
@

1181.28 —
1001.34

20

552.92 —

[ 2 I T T I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Date of Measurement: 21/04/2010 Sample Name: 2AMINO_ITA

Filename: 2AMINO_ITA.O0 Resolution :4





Fig 8 : NMR spectrum of 8-Methyl pyrido pyrimidine-4-one
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Fig 8 : NMR spectrum of 8-Methyl pyrido pyrimidine-4-one
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Fig 9 : IR spectrum of 6-Methyl pyrido pyrimidine-4-one
                     
[image: image54.wmf]C

H

3

H

3

C

N

N

O

C

H

3


Fig 10 : NMR spectrum of 6-Methyl pyrido pyrimidine-4-one
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Fig 10 : NMR spectrum of 6-Methyl pyrido pyrimidine-4-one
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5. SUMMARY AND CONCLUSION
The results of the synthetic studies on pyrido[1,2 a]pyrimidine 4-one are summarized below,
· The synthesis of novel pyrido[1,2 a]pyrimidine 4-one derivatives was achieved by the cyclization of 2-amino 1,2 (H) pyridine itaconic acid derivatives by PTSA. 

· Attempts made to close the ring using PPA and acetic anhydride was unsuccessful.

· But cyclization of imino[1,2] H pyridine itaconic acid derivatives was realized in quantitative yields at room temperature using PTSA.

· The simplicity of the procedure described in this work provides an acceptable method for the synthesis of functionalized pyrido[1,2 a]pyrimidine 4-one. Hence this successful cyclization reaction may find important appilication in the synthesis of pyrimidine derivatives.
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