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1. INTRODUCTION

Cyclic compounds that have atoms at least two different elements as member of its
rings are generally known as heterocyclic compound or ring structure. The branch of
chemistry dealing with the synthesis, applications and properties of this heterocyclic
compounds are known as hetero cyclic chemistry. (Builla and Barluenga 2011)

Most small heterocyclic compounds are non- or at least very weakly fluorescent
and has many applications towards pharmaceuticals, also depending on the substitution
pattern, they may have fungicidal activity or they may serve as inhibitors of 5-lipogenase.

These hetero cyclic compounds play an important role in the drug discovery by the

occurrence of a heterocyclic moiety in current drugs. (Soural et al., 2008)

The aromatic heterocyclic rings can be separated into basic aromatic rings and non-

basic aromatic rings.

e In the basic aromatic rings, they can easily be protonated, and form aromatic
cations and salts (e.g., pyridinium), the lone pair of electrons is not part of the
aromatic system and extends in the plane of the ring. Examples of basic aromatic

rings are pyridine or quinoline.

e In the non-basic rings, the lone pair of electrons of the nitrogen atom is
delocalized and contributes to the aromatic pi electron system. In these
compounds, the nitrogen atom is connected to a hydrogen atom. Examples of non-

basic nitrogen-containing aromatic rings are pyrrole and indole.

Several rings contain basic as well as non-basic nitrogen atoms, e.g., imidazole and

purine.
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The Nitrogen HeteroCycles (NHC) are useful probes of competitive interactions
because they may exist in either the neutral or cationic form over the typical range in
groundwater pH and are important from an environmental health perspective. (Zachara
1987)

The enormous potential of N-heterocyclic carbenes(NHCs) as organo catalysts has
become evident in recent years and plays an important role in the growing area of
asymmetric organo catalysis. The phenomenal success of NHCs can be attributed
primarily to their ability to invert the typical electrophilic nature of aldehydes
(“umpolung”). (Rafinski et al., 2014)

The presence of hetero cyclic nitrogen compounds in diesel fuel inhibits the
effectiveness of hydrodesulphurization process (HDS) even at low concentrations through
competitive adsorption, causing coke formation, which leads to catalyst deactivation,
making it a challenging for the oil refining industry to adhere to the increasingly stringent
requirement to produce ultralow sulfur diesel (ULSD). (Hizaddin et al., 2013)

When pyridyl ring of 2, 2 -bipyridine is substituted by a thiazolyl ring it leads to a
highly fluorescent compound with the same structural motif for complexation. Depending

14



on the substitution pattern, some interesting applications do exist as pharmaceuticals,
fungicidal activity and also as inhibitors of 5-lipogenase. These substituted thiazoles are

synthesized by cyclization from cysteine. (Grummt et al., 2006)

lonizable N-containing aromatic hetero cyclic compounds like pyridine, quinoline,
and acridine are used to evaluate competitive sorption in batch equilibrium experiments

with two subsurface materials of different equilibrium pH in water. (Zachara et al., 1987)

The Stetter reaction is the most important umpolung processes which forms
uniquel, 4-dicarbonyl compounds and related derivatives, such as ketophosphonates,
nitroketones, or Kketonitriles. Various chiral NHCs have been developed, and the
triazolium salts have proved to be the most efficient pre catalysts in numerous asymmetric
applications. (Rafinski et al., 2014)

1.1 Nitrogen Bridgehead Compounds

Bridgehead nitrogen heterocycles are of interest because they constitute an
important class of natural and unnatural products, many of which exhibit useful biological
activity. The interest in bicyclic 5-6 and 6-6 systems with one ring junction and one extra
nitrogen atom stems from the saturated and partially saturated imidazo[1,2-a]pyridine and
pyrido[1,2- a]pyrimidine ring systems in many biologically active compounds; some have
pharmacological properties such as antiviral, antimalarial, antiulcer, analgesic, antiallergic,

antiathmatic, and antipsychotic agents. (ShujiangTu et al., 2007)

The number of ring systems having bridgehead nitrogen atoms is small and
considered to be less importance. Therefore, there are nearly eleven hundred such nuclei
are considered to be important mainly in the dye stuff, pharmaceutical industries and in the
study of natural products.

There are two major divisions were apparent in this bridge head nitrogen atoms:

e A —Valence bond bridged systems such aspyrrocoline etc.,

e B - Atom bridged systems such as quinuclidiene etc.

15



In this nine hundred ring systems were found to be in the category A and they have an
homologues series as advantages, for example, pyrrole, indole, carbazole etc. in order to
avoid the confusion, the ring systems were examined in the term “operative bicycle”,

namely, the two ring systems sharing the bridgehead nitrogen atom(s).
1.2 Pyridopyrimidine Compounds

Pyridopyrimidines are bioactive nitrogen heterocyclic compounds and several of
their substituted derivatives have been associated with diverse immune pharmacological
activities such as analgesic, anti-inflammatory, anti-allergic, antiplatelet aggregator and
anti-histaminic. (Youssouf et al., 2008)

The Pyridopyrimidine derivatives are used for treating or preventing a metabolic disorder,
dyslipidemia, a cardiovascular disease, a neurological disorder, a hematological disease,
cancer, inflammation, a respiratory disease, a gastroenterological disease, diabetes, a
diabetic complication, obesity, an obesity-related disorder or non-alcoholic fatty liver

disease.

The compound, 2-(3,4-dimethoxy phenyl)-3-phenyl-4H-pyrido[1,2-a]pyrimidin-
4-one, whose efficacy as a novel drug candidate for the treatment of vessel walls
subjected to endovascular intervention has been studied by Turcoet al., 2013

Many pyrido[1,2-a]pyrimidin-4-ones have been used for long time as medicines due to
their high potencies and excellent efficiency in treatment of infections caused by different
microbes. A literature survey showed that many 2-substituted 4H pyrido[1,2-a]pyrimidin-
4-ones revealed potential antimicrobial activity and the novel derivatives showed

antibacterial activity and was found to be comparable with nalidixic acid.

Many fused systems of pyrido[1,2-a]pyrimidin-4-ones were reported for their
potential antimalarial effect and 9-Substituted 4-oxo-4H-pyrido[1,2-a]pyrimidine-3-
carboxylic acid revealed allergy inhibitory activity. Many derivatives of pyridopyrimidine
like Risperidone, was explored and used in a wide range as potent antipsychotic agent.
(Abasset al., 2009)
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1.30Dbjectives

The main stimulating factor in the study of nitrogen heterocyles is the search for
compounds of therapeutic importance. Pyrido[1,2 a] pyrimidine is one such compound
exhibit vastrange of biological and pharmacological activity.Over the past few years the
use of p-toluene-sulfonic acid (p-TsOH) as a catalyst has received considerable attention

in different areas of organic synthesis Reddy and Raghu(2008).

In continuation of the work to develop environmentally benign Synthesis of

pyrido[1,2-a] pyridine-4- ones, the present work aimed at,
e Synthesis of pyrido [1,2-a] pyrimidin-4-ones by the reaction of 2-amino
pyridine andglutaric anhydride.

e And the cyclization of amide formed into tyepyrido [1,2-a]pyrimidine using

PTSA as catalyst.

e Characterization of the synthesized compounds by IR and H' NMR technique.
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1. REVIEW OF LITERATURE

% 2,3-diphenyl-4H-pyrido[1,2-a]pyrimidin-4-one(11)derivative =~ was  examined
byTurco et al ., (2014) as novel compounds for its effects in vitro on induced-cell
proliferation and activation in human aortic smooth muscle cells (HA0SMCs) and
in human umbilical vein endothelial cells (HUVECs). When compared with
flavonoids, apigenin and quercetin, the novel compound was not toxic for

HUVECs, even at high concentrations and for long incubation times.

In HUVECs, it inhibited the cytokine-induced vascular cell adhesion
molecule-1 expression, but not the cyclooxygenase-2 (COX-2) expression. Instead,
in HA0SMC, it inhibited the induction of COX-2 expression and the relative
release of prostaglandin E2. In addition, it inhibited the transcription of the matrix
metalloproteinase-9 and its activity. Its multiple and tissue-specific function, 2-
(3,4-dimethoxyphenyl)-3-phenyl-4H-pyrido[1,2- a]pyrimidin-4-one might replace
or assist the action of current drugs, in order to promote a functional repair of
damaged wall.

R4
O
ZZY Ry
N X R,
N
Ry
11

% Novel pyrido[1,2-a]pyrimidin-4-ones(12,13,14,15) have been synthesized and
evaluated by Mane et al.,(2014) for their antimalarial activity by SYBR Green |
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assay against erythrocytic stages of chloroquine (CQ) and also for the
antiplasmodial activity of forty two pyrido [1,2-a]pyrimidin-4 one derivatives by
SYBR Green Assay was carried out. Only two compounds viz. 3- fluorobenzyl (4-
0x0-4H-pyrido[1,2-a]pyrimidin-3-yl) carbamate and 4-0xo-N-[4-
(trifluoromethyl)benzyl]- 4H-pyrido[1,2-a]pyrimidine-3-carboxamide showed
moderate antimalarial activity in the whole series. Structural activity relationship
(SAR) studies displayed the antimalarial activity was due to the
unsubstitutedpyrido [1,2-a]pyrimidine. Based on the activity profile of the reported
compounds it was concluded that pyrido [1,2-a]pyrimidin-4-one ring skeleton can
be considered as a lead structure for further chemical optimization for obtaining

potential antimalarial compounds.

o 2
NH H
Sean LYy
N \N 0 ~ \N J
13

12

0
R T
NH R

N / \ _
| N N—A A | N—A
A \N 0 \_/ NG ‘
N R,

14 15

Where : R = H, 8-CH,, 7-Cl, 4-C;H,0CH3
R1 =H, Alkyl
A = Allkyl / heteroaryl or alkyl

Pyrido [1,2-a]pyrimidine-4-one derivatives synthesized for potential antimalarial activity.

21



L)

The experiment based on the docking on TGX-221 in a PI3Kb homology model,
was designed by Barlaam et al., (2014) for the synthesis of 9-(1-anilinoethyl)- 2-
morpholino-4-oxo-pyrido[1,2-a]pyrimidine-7-carboxamides(16,17,18) as PI13Kb/d
inhibitors. Structure—activity relationships and structure—property relationships

around the aniline and the amide substituents were studied.

(@)
L
PN |
ae @
NH © bo
COH
16

17

18

Shuanghua et al., (2014) reported the synthesis of derivatives of 2-(methyl thio)-
3-(phenyl sulfonyl)-4H-pyrido [1,2-a] pyrimidin-4-imine Structural solutions to the
observed metabolic instability of (19) were identified using a human microsomal
assay however, modifications that provided oxidative stability, compromised 5-
HT6 potency. Molecular docking of key compounds in a homology model of the
human 5-HTG6 receptor was used to rationalize the structure—activity relationship

(SAR) findings. In pharmacokinetic experiments, compound (19)displayed good
22



brain uptake in rats following intra-peritoneal administration, but limited oral

bioavailability.

H

19
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%S /
s o R1” N
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> S N
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NH
_g  COMe . O\ Va
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2 T N
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®,

% 1,2,3,4-tetrahydro-pyrido[1,2-a]pyrimidinium perchlorates and chlorides(20), with
and without methyl substituent’s in the unsaturated part of the heterocycle, were

analysed by Girreser et al ., (2013).
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Data set of 1*H, *3C, >N and **CI chemical shifts in DMSO-d6. *H, *C and
'H, N long range couplings were investigated in structure elucidation. The
influence of the methyl substituents was analyzed on the proton, carbon and
nitrogen shifts. A significant effect of the counter ion on some chemical shifts of

the nuclei was observed thus allowing the indirect detection of the anion.

The study done by Hajimahdi et al ., (2013) indicated that 1,3,4-oxadiazole-
and 1,3,4-thiadiazole-substituted 4-oxo-4H-pyrido[1,2-a]pyrimidines(21, 22) were
suitable to design anti-HIV agents and the compounds were completely safe and
exhibited no cytotoxicity. Most of the compounds displayed moderate HIV-1
inhibition rate. Where the most active compounds exhibited activity against HIV-1
virus (NL4-3) inhibition values of 51 and 48 %. This study revealed that the anti-
HIV activity of the above mentioned compounds involved a metal chelating

mechanism.
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% Bishnoi et al., (2013), developed a method for the synthesis of 4-(substituted
phenyl)-3-(3-substituted phenyl)4Hspiro[isoxazole-5,3 -pyrido[1,2a]pyrimidine]
2_,4 -dione, 3-(4-substituted phenyl)-3H-isoxazole[3,4-d]pyrido[1,2-a]pyrimidin-
4-(3aH)-one and 3-(4-substituted phenyl) 3,3a-dihydropyrazolo[3,4-d]pyrido[1,2-
a]pyrimidin-4-(2H)-one(23)which consists of the conversion of 2H-pyrido[1,2-
a]pyrimidine- 2,4(3H)-dioneto chalconesand their 1,3-dipolar cycloaddition with
appropriate aldoximes to yield spiro compounds and heterocyclization using
amines to yield isoxazolines and pyrazolines. The series of heterocycles
synthesized were evaluated for their antimicrobial and antitubercular activity. The
results showed that among the spiro compounds, the one having benzo [d] [1,3]
dioxole as a substituent as a potent inhibitor for both bacterial and fungal strains,

however no active anti tubercular compound was identified.
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Synthetic route for cyclization products of 3-(4-substituted benzylidene)-2H-pyrido [1,2-a]
pyrimidine 2,4-(3H)-diones.

Guo et al., (2013) describe the 2-((1H-benzo[d]imidazol-1-yl) methyl)-4H-
pyrido[1,2-a]pyrimidin-4-ones(24-27) as potent and selective PKM2 activators
which were found to have a novel binding mode. The compound was used as

molecular tools to probe the biological effects of PKM2 activation on cancer cells.
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% A one-pot three-component reaction involving condensation of 2-aminopyridines,
aldehydes, and ketones/aldehydes under trifluoro methane sulfonic acid catalysis
was carried out by Yang et al., (2013). The multicompound reaction was simple,
and was applied for the synthesis of highly substituted 4H-pyrido [1, 2-a]
pyrimidines(28, 29).

0
z NH, 0 -~ /N R3
R | + o+ RI — RI |
> _N R2 R3 > N R4
. . R2
2-Aminopyridine Aldehydes Ketones / Aldehydes 08
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% A distinct compound, 2methyl-3chloro-9-hydroxy-4H-pyrido[1,2a]pyrimidine-4-
one (MCHPP)(30), has been prepared and characterized by Zhang et al., (2013). A
study on the interaction of the title compound, with ct DNA was also carried out.
The results from the fluorescence and viscosity studies suggested that the
compound interacts with ct DNA through a groove mode of binding. The

synthesized compound was characterized by *H NMR and X-ray crystallography.
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% A rapid synthesis of 3-substituted-2H-pyrido[1,2-a]pyrimidin-2-one(31)

derivatives by means of cyclocondensation of 2-(acetoxy(aryl)methyl)acrylates

with 2-aminopyridines using microwave irradiation under neat condition was

reported by Satyanarayana et al.,(2013). The major advantages of this reaction

were,
e reaction times
¢ high conversions
e catalyst and solvent-free conditions

e Operational simplicity.
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Reaction of Baylis - Hilman acetate with 2-aminopyridine

% b5-substituted-8-methyl-2H-pyrido[1,2-a]pyrimidine-2,4(3H)-diones(32)were
reported by Rauf et al ., (2012). The chemical structures of all the compounds
were elucidated by IR, ~ H-NMR, *C-NMR and elemental analysis data. The
synthesized compounds were screened for urease inhibition activity, by the phenol
hypochlorite method. This study suggested that the compounds bearing
sulfanylanilino and 4-nitrobenzohydrazide moieties possess significant urease
inhibition activity. These compounds may have more tendencies to chelate with the
nickel ions required for the activity of the enzyme. The same two compounds also
exhibited anti-urease activity comparable to thiourea and also were potent

inhibitors of the urease enzyme even at lower concentrations.
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Thirty two pyrido[1,2-a]pyrimidin-4-one derivatives(33,34), were synthesized and
was assessed for parasitic-enzyme-specific inhibitors and FP-2 inhibitors. The
compounds showed good FP-2 inhibitory potential. Hence these compounds can
serve as lead compounds for further development of potent FP-2 inhibitors and

hence potential antimalarial drugs. Mane et al., (2012).
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Reagents and conditions: (i) EMME, reflux (ii) DPE, reflux (iii) HCl,reflux (iv) (2)ECF, TEA,
DMF,0°C(b). NaNg, H,0, 0°C(v) toluene, reflux.
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Reagents and conditions: (i)X, EDC,HOBT, DIEA, MDC, 0°C,RT.

% The synthesis of 3-cyano-4-imino-2-methylthio-4H-pyrido[1,2-a] pyrimidine
derivatives(35) were reported by Vartale et al ., (2012) by the reaction of bis
(methylthio) methylene malononitrile and 2-amino pyridine in N,N-dimethyl
formamide (DMF) and anhydrous potassium carbonate. The compounds have been
screened as potent antioxidant agents. The results showed that the compound
having a p-chloro aniline group on the iminopyrido[1,2-a]pyrimidine moiety as

better antioxidant agent.
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formation of fused pyrido(1,2-a)pyrimidine. 3

% The palladium-catalyzed Suzuki—Miyaura cross-coupling reactions were carried by
Molnar et al., (2011) for the synthesis of aryl(36) and vinyl(37) derivatives of
4H-pyrido[1,2-a]pyrimidin-4-one in excellent yields. The reaction sequence for
the halogen atoms at different positions of this bicycle was 8 > 2 >9 >7>3, which
was predicted almost correctly by the rule of Handy and Zhang. In accordance with
the sequence of reactivity | >Br >CI was observed at each position. 6-Phenyl-4H-
pyrido[1,2-a]pyrimidin-4-one was also prepared by thermal cyclization of
isopropylidene (6-phenylpyrid-2-ylamino) methylenemalonate, together with a
small amount of 7-phenyl-1,4-dihydro-1,8- naphthyridin-4-one.
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% Pyridine nitriles and esters were directly metalated using (TMP)3CdLi in

tetrahydrofuran at room temperature by Ababsa et al., (2010). The 2-, 3-, and 4-

cyanopyridines were treated with base for two hours, trapped with iodine to form

iodo derivatives with the yield of 32 to 61%. Similarly pyridine esters were

synthesized to ethyl-3-iodopicolinates and isonicotinate. Ethyl-4-iodonicotinate

was also formed under the same condition.
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The ethyl iodopyridinecarboxylates obtained were involved in a one-pot
palladium-catalyzed cross-coupling reaction / cyclization using 2-aminopyridine to
afford new polycyclic compounds containing a pyridopyrimidinone(38) moiety and
were evaluated for bactericidal activity against Pseudomonas aeroginosa,
Fungicidal activity against Fusarium, Candida albicans and anticancer activity on

liver carcinoma cell line (HEPG2) , human breast carcinoma cell line (MCF7).

Cano et al., (2010) investigated the possibility of replacing the chromen-4-one
scaffold of previously identified DNA-PK inhibitors, with isosteric
pyridopyrimidin-4-one(39,40) and quinolin- 4 one heterocycles, and have
elucidated the effects of introducing prospective water-solubilizing groups on the
pendent dibenzothiophen-4-yl and dibenzofuran-4-yl substituents. The inhibitors
were synthesized by employing a multiple-parallel approach in which the two
heterocyclic components were assembled by Suzuki-Miyaura cross-coupling.
Potent DNA-PK inhibitory activity was generally observed across the compound
series, with structure-activity studies indicating that optimal potency resided in

pyridopyrimidin-4-ones bearing a substituted dibenzothiophen-4-yl group. Several
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of the newly synthesized compounds (e.g., 2-morpholin-4-yl-N-[4-(2-morpholin-4-
yl-4-0xo0-4H-pyrido[1,2-a]-pyrimidin-9-yl)dibenzothiophen-1-yl] acetamide)
combined high potency against the target enzyme with promising activity as
potentiators of ionizing radiation-induced cytotoxicity in vitro.

39

40
% Amine, amide, sulfonamide, sulfamide, and ketoamide derivatives of bicyclic
pyrimidinones(41) were evaluated for HIV integrates inhibitors. Introducing a
suitable substituted amino moiety modulated the physical-chemical properties of
the molecules and conferred nanomolar activity in the inhibition of spread of HIV-
1 infection in cell culture, leading to the ketoamide, which proved to be a very
potent and selective HIV integrase inhibitor and orally biovailable and with good

pharmacological profile in preclinical species. Muraglia et al., (2008).
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Yoshida et al., (2006) synthesized a series of 4-0xo-4H-pyrido[1,2-a]pyrimidine
derivatives(42), by the Suzuki cross-coupling method and evaluated their ability to
potentiate the activity of the fluoroquinolone levofloxacin (LVFX) and the anti-
pseudomonas PB-lactam aztreonam (AZT) in Pseudomonas aeruginosa. Benzyl
amine analogues that exhibited improved solubility stimulated the exploration of
other substituents on benzylic nitrogen atom and culminated in the morpholine
analogue, which showed potentiation activity in vivo and a reasonable safety

profile in an acute toxicity assay.
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% Analytical technologies were used by Smet et al ., (2005) to solve the problem of

CO,H

selectivity in the hydrogenation of 3-(2-chloroethyl)-9-hydroxy-2-methyl-4H-
pyrido[1,2-a]pyrimidin-4-one monohydrochloride to 3-(2-chloroethyl)-
6,7,8,9tetrahydro-9-hydroxy-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-
onemonohydrochloride(43). The results indicated that both mid-IR and near-IR
(NIR)were suitable for in-line analysis of the hydrogenation but NIR was used in
the production environment due to easierimplementation. NIR model was
developed by correlating the NIR results with HPLC results for a laboratory-scale
hydrogenation reactor and production batch data was used to adjustand confirm
this method.
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(E)-3-(Benzenesulfonyl)-2-(methylsulfanyl)pyrido-[1,2-a]pyrimidin-4-

ylidenamine(44) was identified by Yong et al.,(2003) as a potent and selective 5-
HT6 antagonist, and a one-step synthesis has been developed for the same. This
compound represents a distinct novel chemo type of 5-HT6 ligands and was
expected to be a useful tool for further pharmacological evaluation of the function

of the 5-HT6 receptors.
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% Some novel Pyridopyrimidine carboxylate(45) derivatives were synthesized
through nucleophilic substitution reactions with the use of amidines, followed by

4-haloanilines and malonic acid and were evaluated for antimicrobial and

anticancer activity. The synthesized compounds were characterized by UV, IR, 1H
NMR, mass and elemental analysis and were evaluated for their antimicrobial
activity against B. subtilis, S. aureus, E. coli, S. typhi, Candida albicans and
Aspergillusnigerby disc diffusion method, anticancer activity against cancerous
cells i.e. colon cancer (HT29), liver cancer (HepG2) and cervical cancer (Hela). All
the compounds showed moderate to considerable antimicrobial and anticancer
activity. Vermaetal., (2014).
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ethyl 5-amino-8-(4-halophenyl)-2-substituted-
4,7-diox0-3,4,5,6,7,8-hexahydro[2,3-d]
pyrimidine-6-carboxlate
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MATERIALS AND METHODS
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3. MATERIALS AND METHODS

3.1 General

Melting Points were determined using Biochem melting point apparatus, and were

uncorrected.

The Infrared (IR) spectra were recorded in KBr pellet technique on a IR-

AFFINITY-I. Absorption frequencies were quoted in reciprocal centimeter.

Nuclear Magnetic Resonance (*H-NMR) spectra were determined by
BrukerAvance 400MHz NMR instrument in d-DMSO,CDCL;3; and D0 as solvents, with
tetra methyl silane as the internal reference. Chemical shift were quoted in parts per

million (ppm).

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 ); 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 Amide

3.2.1. Preparation of 5-(3-methylpyridin-2-ylamino)-5-oxo pentanoic acid (48a)

2.5mM of 2-Amino 3-Methyl Pyridine was taken in the beaker and then added
2.5mM of glutaric anhydride. To this added, 10ml of alcohol. Then the above mixture was
stirred for 30 minutes in a magnetic stirrer. The solid precipitated was collected and

recrystallised from Ethyl alcohol.
3.2.2. Preparation of 5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid(48b)

2.5mM of 2-Amino 6-Methyl Pyridine was taken in the beaker and then added
2.5mM of glutaric anhydride. To this added, 10ml of alcohol. Then the above mixture was
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stirred for 30 minutes in a magnetic stirrer. The solid precipitated was collected and

recrystallised from Ethyl alcohol.
3.2.3. Preparation of5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(48c)

2.5mM of 2-Amino 5-Bromo Pyridine was taken in the beaker and then added
2.5mM of glutaric anhydride. To this added, 10ml of alcohol. Then the above mixture was
stirred for 30 minutes in a magnetic stirrer. The solid precipitated was collected and

recrystallised from Ethyl alcohol.
3.3 Cyclisation of Amide Using PTSA

3.3.1. Preparation of 5-(3-methylpyridin-2-ylamino)-5-oxo pentanoic acid (49a)

2.5mM of 5-(3-methylpyridin-2-ylamino)-5-oxo pentanoic acid (49a)was taken in the
25ml round bottomed flask. To this added 50mg of PTSA. Then 10ml of alcohol was
added and the mixture was kept for reflux in a water bath for 4 hours. The reaction was
monitored by TLC. After the completion of the reaction, the mixture was cooled and then
poured in to 10ml of water, in the beaker. The solution was extracted with
dichloromethane. The organic layer was separated dried over sodium sulphate. The
evaporation of the solvent yielded the dirty white crystals. This was recrystallized with

acetone to get pure white crystals.
3.3.2. Preparation of 5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid(49b)

2.5mM of5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid(49b)was taken in the
25ml round bottomed flask. To this added 5omg of PTSA. Then 10ml of alcohol was
added and the mixture was kept for reflux in a water bath for 4 hours. The reaction was
monitored by TLC. After the completion of the reaction, the mixture was cooled and then
poured in to 10ml of water, in the beaker. The solution was extracted with
dichloromethane. The organic layer was separated dried over sodium sulphate. The
evaporation of the solvent yielded the dirty white crystals. This was recrystallized with

acetone to get pure white crystals.
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3.3.3. Preparation of5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(49c)

2.5mM of5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(49c)wastaken in the 25ml
round bottomed flask. To this added 50mg of PTSAs. Then 10ml of alcohol was added and
the mixture was kept for reflux in a water bath for 4 hours. The reaction was monitored by
TLC. After the completion of the reaction the mixture was cooled and then poured in to
10ml of water, in the beaker. The solution was extracted with dichloromethane. The
organic layer was separated dried over sodium sulphate. The evaporation of the solvent
yielded the dirty white crystals. This was recrystallized with acetone to get pure white

crystals.
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4. RESULTS AND DISCUSSION

4.1. Preparation of pyridine-2-ylamino-5-oxopentanoic acid (48 )

The reaction of 2- amino pyridine with succinic anhydride has been reported by
Kolotova et al., (2001).Following the same procedure, we carried out the reaction of  2-

aminopyridine with Glutaric anhydride.

- EtOH
N _~ CH, CcOo \
CH @) >
R _ + BN / tirri
- stirring
N* NH, CH o rt.
Glutaric
anhydride
@ s
N—(Z CH —CH
|
CH,COOH
Scheme-| 48 2 1

R Compound
3Me | 48a
6Me | 48b
SBr | 48c

The compound (48,Scheme-1) was obtained by stirring alcoholic solution of
2-aminopyridine with glutaric anhydride. The TLC showed single spot, indicating the
formation of only one product. The yield of the product was found to greater with the
range of 90-94% after recrystallization with alcohol. The yields and the melting point of

the compounds are given in table-I.
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Table-I

Yield and Melting Point Values of the Compounds(48a-48c)

Compound | Yield Melting
point
48(a) 91% 251°
48(b) 94% 255°
48(c) 92% 272°

The structures of the compounds (48a-48c) were confirmed by IR and *H NMR studies.
5-(3-methylpyridin-2-ylamino)-5-oxo pentanoic acid (48a)

4

3
5|\ © ©
6 /EML

|
H

Figure V11 gives the IR spectrum of 5-(3-methylpyridin-2-ylamino)-5-oxo pentanoic acid
(48a).

IR was recorded IR-AFFINITY-lI using KBr pellet technique. The IR showed
absorption at 3078-3039cm™, 1666cm™ indicating the presence of —-COOH group. The
absorption at 3317.56cm™ showed the presence of ‘NH’ group. The ‘CO’ absorption was

observed at 1743cm™.

49



Figure IgivessHNMR of the compound (48a). NMR was recorded using deuterated
DMSO.

>
>

Analysis of the 'HNMR revealed totally presence of 13 protons in the compound.
A singlet of & 2.02 integrating for three proton was due to CH3 group attached to
3" position of the pyridine nucleus.

A pentet at 0 1.67 —06 1.74 integrating for two proton, and triplet integrating for four
proton at & 2.24 -5 2.26 indicated the presence of -CH, —CH; — CH; — moiety in
the structure.

In the aromatic region three protons were observed. The proton resonating at, more
downfield (i.e) at 67.6 - 7.7 was assigned to Hg, since it is nearer to ring nitrogen, it
is de shielded.

Also the proton resonating at 6 7.2 — 7.3 as multiplet was assigned to Ha. Since it
experiences deshielding effect due to the —CHs- group on the 3 position.

Hs comes under the shielded region of the pyridine ring, hence an up field shift was
observed. Hs resonates at 86.44 - 56.47 as quartet.

At & 5.67, a broad hump was observed, integrating for one proton. This was
attributed to the —-NH- group in the compound.

Hence the proposed structure was confirmed for compound (48a).

Also similar peaks were observed with a little shift in the & values for the

compounds 48b&48c. In the case of compound (48b) NH peak was not observable. Since

the spectrum was recorded in the D,0 solvent. Commercial DO may containsome amount

of H,Oas a impurity & hence exchange of ‘NH’ peak with proton of solvent would have

occurred. For the compound (48c) both NH peak (6 6.2) as well as carbonyl proton at

012.1 was observed, because the solvent used for recording this compound was CDCls.

The NMR data of the compound (48b&48c) along with positions are tabulated in
table 11 & 111,
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5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid(48b)

Table 11

'H NMR Values of 5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid (48b)

o in ppm Number of 'H | Assignment
1.71-1.19 2 Hs of acid
2.3 3 Methyl proton of Cg
2.21-2.37 4 H, & H, of acid moiety
6.62-6.4 1 Hs of ring
6.709-6.731 1 H, of ring
7.6-7.72 1 Hs of ring
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5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(48c)

Table-111

'H NMR Values of 5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(48c)

0 in ppm Number Assignment
of 'H
1.66-1.74 2 H3 of acid moiety
2.22-2.26 4 H, of acid moiety
7.4-7.5 1 Hs
7.93-7.94 2 Hs and He
6.12 2 (N-H)
12.1 1.12 H1(COOH)

4.2. Cyclisation of (3-methyl pyridine-2- ylamino)-5-oxo pentaholic acid (49)

For the Cyclisation of (3-methyl pyridine-2- ylamino)-5-oxo pentaholic acid PTSA
was catalyst used as cyclizing agent (Scheme-I1). The reaction was carried out under
reflux in a steam bath, for 3-4hrs. Progress of the reaction was monitored by TLC. TLC

showed one major and minor peaks indicating the formation of byproducts. Hence the
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yields of the compounds were on the range of 50-60%, after recrystallization.

0
0
N PTSA -~ "N
_ OOH ~ R |
N N A AN
| N
H /[\
0
Scheme-l| 49

R Compound

9Me 49a
6Me 49b
7Br 49c

Formation of the 1-acteyl pyrido[1,2-a]pyridine-4-(9aH)-ones were confirmed by
IR and *HNMR spectral studies.

1-acetyl-3-methyl-"H pyrido[1,2-a] pyrimidin-4-(9aH)-ones (49a)

O

6 . Ja
(NN |3
8 2

S

Figure IX gives the IR spectrum of compound (49a)
The IR showed the characteristic absorption of ‘CO’ at 1674.24 cm™& 1612cm™

The NMR spectrum of compound (49a) displayed six sets of signals, accounting for

eleven protons. Figure 1\Vgives NMR of compound (49a).
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A singlet integrating for three protons, at 6 2.28, accounts for the methyl group in the
pyrido ring of the compound.

Another signal at 6 2.15 integrating for three protons was observed, which indicated
the presence of one more ‘methyl’ group, in the system, other than that from the
starting compound. This was attributed to the acetyl group attached to the nitrogen.

In the aromatic region, four signals accounting for six protons were observed. The
overlapping signals at 6 7.69-7.74 for two protons was assigned to H, .Since it
experiences more deshielding effect of nitrogen as well as acetyl group and Hg ,since
it also comes under the anisotropy effect of C=0 at the 4™ position.(Al Jallo and Al
Biaty,1978)

A doublet of doublet at & 7.43-7.49 integrating for one proton was attributed to H;

A doublet at 6 7.1-7.12 integrating for two proton was assigned to Hg and Hs protons.
A triplet at 6 6.544-6.577 integrating for one proton was assigned to H; Thus the

structure was confirmed.

The NMR data of the compound (49b&49c) along with positions are tabulated in

table IV&V.
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1-acetyl-6-methyl-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49b)

Table IV

A Number of | Assignment
'H

2.29 3 CHj3 of Cg

2.35 3 CHs of Cy»
6.321-6.339 1 H;
6.81-6.833 1 Hs
7.117-7.137 1 Hio
7.434-7.456 1 Hs
1.474-7.777 1 H,

'H NMR Values of 1-acetyl-6-methyl-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49b)
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1-acetyl-7-bromo-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49c)

Table V

'H NMR Values of 1-acetyl-7-bromo-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49c)

o Number of | Assignment
'H

2.29 3 CHs of Cy,

6..9-6.92 1 Hs and Hg
7.12-7.14 2 Hs
7.506-7.526 2 Hio
7.9-8.0 1d Hs
8.19-8..2 1 H,
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Figure — I: *H NMR of 5-(3-methyl pyridine-2-ylamine)-5-oxopentanoic acid(48a)
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Figure -11: *H NMR of 5-(6-methylpyridine-2-ylamine)-5-oxopentanoic acid(48b)
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Figure - 111: *H NMR of 5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(48c)
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Figure - IV:'"H NMR of 1-acetyl-9-methyl-1H-pyrido [1, 2-a] pyrimidin-4(9aH)-one(49a)
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Figure — V: 'H NMR of 1-acetyl-6-methyl-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49b)
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Figure — VI: '"H NMR of 1-acetyl-7-bromo-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one(49c)
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Figure — VII: IR spectrum of 5-(3-methyl pyridine-2-ylamine)-5-oxopentanoic acid(48a)
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Figure - VIII: IR spectrumof 5-(5-bromopyridine-2-ylamino)-5-oxopentanoic acid(48c)
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Figure - IX: IR spectrum of 1-acetyl-9-methyl-1H-pyrido [1, 2-a] pyrimidin-4(9aH)-one 49(a)
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Figure — X: IR spectrum of 1-acetyl-7-bromo-1H-pyrido[1,2-a]pyrimidin-4(9aH)-one (49c)

EsHIMADZU
100 — 0 )
-1 Br 6.5 4
- 7/ N l3 [||
8N 2 |
. 10 "N
B0 — ° )1\ |ﬂ'| |v|
B (0]
I |I|||R| I1
| l-acetyl-7-bromo-1H-pyrido [1,2-a] pyrimidin-4 (v g; . I'r| 1 || \
H_ - E ) | 1
(9aH)-one /’“‘\.III.-.IJH.'l E| vl | | ||| ||| |
V| B = || | I|||“| ™ | | | |
- L AN A | i
] / e - |If II". | |‘|| |I l 1 'l |l|| | | M |l
- | \ el | | | | I || 1
4'.')—”! | ‘ | I"I | §§ |I | I||| .'UII | | || | I|| |||| || 5
1z ' A [ 5! IR
N N R ANy
1% \ il 5 | | II |'|! | |||||| :
| ooE e L T
20— | | I z | | III||| i 7 L ||| :
i | ]
\ - | |=~ I| fy I" v : ]
. I'nv/m\ fj | T |II 3 II f ||| h | | ’.'
i | '~r|_ E E¥ Y I'-_/'J} |'i' 58 E |
0 le |2 REE | | | EE 5
- L : ls ¢ :
'2':'_"I"I"I"I"l'f'f'r'f'l"l"l"l"I"I"I"I"I"I"l"l"l"l"l' "I'f"l"l'['T'F'I"I"l"l"l"I"I"l"I"I"I"I"l"l"l"l"l"l'f'['f'l"l"r'l"l"l"l"l"I"I"I"l
4000 3600 3200 2E00 2400 2000 1800 1600 1400 1200 1000 00 600 400

66



SUMMARY AND CONCLUSION
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5. SUMMARY AND CONCLUSION

The results of the reaction of 2-amino pyridine with glutaric anhydride

are summarized below

» The reaction of 2-amino pyridine with glutaric anhydride yielded the amide viz 5-
(pyridin-2-ylamino)-5-oxopentanoic acid in excellent yields at room temperature.

» The cyclisation of the amide was carried out using PTSA as catalyst under reflux in a
steam bath to yield 1-acetyl-1H-pyrido[1,2-a]pyrmidin-4(9aH)-one. The yield of the

compounds was moderate.

» The synthesized compounds were characterized by IR and 1IHNMR spectral studies.

» The IR and *H NMR data showed good correlation with the proposed structure.

» Thus an environmentally benign synthesis of pyrido[1,2-a]pyrimidin-4-ones is

developed.

» The method is simple and cost effective and does not require strong hazardous acids

like PPA and high temperature.

» Hence this successful cyclization reaction may find important a application in the

synthesis of pyrimidine derivatives.
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