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ABSTRACT

Dihydropyrimidinone’s (DHPMSs) is a nitrogen contaig heterocyclic ring which possesses biologicad an
pharmaceutical importance. One-pot multi comporsmtheses of DHPMs have been achieved from aroraadic
aliphatic aldehyde, ethylacetoacetate and urea usdésent free condition. This method is reallyyeaad shorter
time duration for the synthesis of DHPMs derivadiv€itric acid acts as a natural catalyst in theepent
investigation. The DHPMs derivatives were furthezated with phosphorous Oxy chloride to obtain orga
phosphorous compound. The formations of the congsowere characterized by FTIBYINMR and*'PNMR.The
antibacterial activity among aliphatic and aromasiabstituted based dihydropyrimidinone have alssnljgepared
and compared.

Keywords: dihydropyrimidinone; green synthesis; citrus fruithree component one pot synthesis; organo
phosphorus; spectral studies.

INTRODUCTION

The eco-friendly transformations and environmeataicerns in research and industry using heterogsneatalysts
are of considerable importance among the resear¢hfrMulticomponent reactions (MCRSs) are havihg most
important protocols [2] in organic synthesis anddiomal chemistry. The Biginelli reaction [3] is éhmost
significant and useful multicomponent reaction whadfers an efficient way to access 3, 4-dihydrapidin-2 (1H)
-ones. The 3, 4-dihydropyrimidin-2 (1H) -ones ahdit derivatives [4] are medicinally important [&} calcium
channel blockers, anti-hypertensive and anti-infteatory agents andil-an antagonist. These have recently
emerged as important target molecules due to thefapeutic and pharmacological properties [6] sashntiviral
[7], antimitotic [8], anticarcinogenic [9] etc., M® recently Suresh and J. S. Sandhu [10] has redehe past,
present and future of the Biginelli reactions witispective of its critical perspective. Bigineti 1893, reported the
first one pot- synthesis of 3, 4-dihydropyrimidinag condensation of an aldehydieketo ester and urea or thio-
urea under acidic condition [3]. Several procedur3d have been reported using homogeneous as asell
heterogeneous catalysts as promoters. Furtherrsexeral alkaloids containing the dihydropyrimidinacleus
obtained from marine sources are well known to l@kHiological activities [10]. Owing to the wideyrsthetic
utility and potential applications, the synthesfstlis heterocyclic nucleus is of much importandenumber of
improved methods [11-13] involving the use of tiios-metal-based catalysts/reagents, ionic ligujlslymer
immobilized reagents, microwave and ultrasoundlietion have been recently reported for DHPMs sssith

The limitations of the catalysts were found in tiberature viz., long reaction time, elevated reactemperature,
harsh reaction conditions, use of expensive reagenbderate yields of the products, use of harrofglnic
solvents and hazardous transition metals. To oweecthe setbacks, non-hazardous and simple ecalyien
approaches towards the chemical processes are chéedenergy conservation or even less hazardoustewa
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generation are desirable in the production of selfiemical products. Therefore, to address the tieplef natural
resources and preservation of the ecosystemjustsirgent to implement, so called “greener tetbgies” to make
chemical agents for the wellbeing of human hedlthe to acidic nature, pineapple juice (pH=3.7) asatural
catalyst [14] has been found to be a suitable cepteent for various homogeneous acid catalysts.

The present investigation focused on the use oinfusion of pineapple as a natural catalyst fortisgsis of
dihydropyrimidinone. The formations of DHPMs wemnérmed using various spectral techniques viz.|RFand
1

HNMR.

Organophosphorus compounds have found a broad mfngpplication in the areas of industrial, farmiagd

medicinal chemistry owing to their biological andhygical properties, as well as their utility as tétic

intermediates [15, 16]. The synthesis of phospasters is an important chemical reaction in orgapithesis since
they have found use in the preparation of bioldbjicactive molecules [17] and also versatile intediate in the
synthesis of amides and esters [18]. Among thepifade esters, phosphonate derivatives are of gitaseeffective
fungicides [19]. The Michaelis — Arbuzov reacti@a very versatile way of forming a Phosphorus rb@a bond

from the reaction between trialkylphosphite andykdicyl halide [20]. Michaelis — Arbuzov reactiorodd be

carried out with highly activated benzene as aealvby heating under reflux a mixture of trialkdygsphite and
alkyl/aryl halide [21]. An unstable trialkoxyphospiium intermediate formed is subsequently attadked halide
anion to give a phosphonate. Phosphonates aresysbesized by modified Mannich’s procedure usirrgaction

between phosphorus acid, amine and formaldehyde T22 reaction proceeds effectively under acidiadition

only. A further limitation of this response is ttatly formaldehyde could be applied at the carb@aylrce at low
pH. Alternatively way of synthesizing phosphonatssthrough Michaelis-Becker reaction which involvie

reaction between alkyl halide and potassium orwsuodiialkylphosphonates [23-25].
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Scheme 1. Green synthesis of DHPMs using citric fits and organophosphorous compound
MATERIALS AND METHODS

The chemicals benzaldehyde, p-methoxybenzaldelaeietaldehyde, ethylacetoacetateea were commercially
available from Avra chemicals, Hyderabad and weseduas such. Silica gel (TLC and Column grade) was
purchased from Merck. The solvents were purifiegher the standard procedure reported elsewhédMR (400
MHz) spectra were recorded on a Bruker Advance800 MHz multi nuclei solution NMR. FTIR spectra (KB
pellets) were measured on the Alpha Bruker FTIRrimsent scanning the entire region of 4000 - 400" evith
typical resolution of 1.0 cth Melting point was determined using an X-5A majtfpoint measurement instrument.

Synthesis of 5-ethoxycarbonyl-6-methyl-4-phenyl-3}-dihydro pyrimidine-2(1H)—-one-(1a)

The equimolar quantities of benzaldehyde (1.30gnrh6l), ethyl acetoacetate, (1.30g, 10mmol) and (0e@g,
10mmol), in 1ml pineapple juice were stirred foh@urs at room temperature with monitoring by TL®em the
reaction mixture was filtered, washed with watereyellow solid obtained was then crystallized véithanol to get
fine yellow crystals of 5-ethoxycarbonyl-6-methyp#ienyl-3, 4-dihydro pyrimidine-2 (1Hpne. The formations of
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the compound have been confirmed using varioustspetechniques viz., FTIR, NMR. The melting poioft
compoundLlafound to have 207-209°C.

Synthesis of 5-ethoxycarbonyl-6-methyl-4-phenyl-3;dihydropyrimidine-2 (1H)—one-1,3-diphosphoryl tetra
chloride (1b)

About 1 mmol (0.260g) of 5-ethoxycarbonyl-6-methyphenyl-3, 4-dihydro pyrimidine-2 (1H) — onéta) and
1mmol (0.153g) of phosphorus oxychloride were dissh separately in 20ml of dry THF each and addedly
one over the other using dropping funnel with cansstirring for 30min at 0°C in the presence délygic amount
of pyridine. The reaction has been carried ouBfbirs. Then the reaction mixture was filtered, #resolvent was
evaporated to ge{(lb). The progress of the reaction was monitored by TL@ aseparated by column
chromatography.

Spectral data for the compounds
5-ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydro pyrimidine-2(1H)-one (1a)

FTIR (KBr pellet, crif): 3236 (N-H), 1705 (C=0), 1454 (C=C)
'H NMR (DMSO): 8 1.19 (t, 3H, -OCHCHjy), 2.3 (s, 3H, -Ch),

3.43 (g, 2H, -OCHCHg), 3.97 (s, 1H, -CH), 5.2(s, 1H, -NH),
CHN (Elemental Analysis) 7.2-7.7 (m, 5H, Ar-H), 9.2 (s, 1H, -NH)

Observed: C-63.85%, H-5.92%, N-10.35
Calculated: C-64.61%, H-6.15%, N-10.77%.

5-ethoxycarbonyl-6-methyl-4—phenyl-3,4-dihydropyrinidine—2(1H)-one-1,3-diphosphoryl tetra chloride (1b)

FTIR (KBr pellet, cnf): 1738 (C=0), 1453 (C=C), 1301 (P=0), 1129 (P-N)
'HNMR (DMSO): 81.74 (t, 3H, -OCHCH;), 3.31 (s, 3H, -CH),
3.6 (g, 2H, -OCHCHj), 3.85 (s, 1H, -CH),
7.1-7.5 (m, 5H, Ar-H).
3p (DMSO0): 4.59 ppm

RESULTS AND DISCUSSION
The solubility of the compountia soluble in THF, Ethanol and DMSO and compound d¥etbeen soluble in THF

and DMSO. The N-H peak seems at 3236'dmthe FTIR spectrum of compouric (Fig 1) CHN (Elemental
Analysis forla): Observed: C-63.85%, H-5.92%, N-10.35 %, Cal@daC-64.61%, H-6.15%, N-10.77%.
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Fig 1. FTIR spectrum of compound 1a

FTIR information about the formation of the N-heteyclic diphosphonyltetra chloridéb was confirmed by the
disappearance of N-H stretching and appearance -Bf ahd P=O stretching at 13@im* and 1124cm’
respectively. P-Cl stretching for the all-synthesizompounds were shown around 585¢Rig 2).
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Fig 2. FTIR spectrum of compound 1b

'H NMR information about the formation of the DHPM&Isd confirms the two N-H groups present in the coumgl
laat 5.2 and 9.2pm (Fig 3). The absence of N-H peaks was noticed in the DHPphatiphoryl tetra chloride
compoundLb (Fig 4).
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Fig 3. '"H NMR of compound 1a

The *P NMR information about DHPM diphosphoryl tetraafille compoundlb which has been confirmed the
presence of P in (N-P) DHPM diphosphoryl tetra gl at +4.59ppniFig 5).

Biological Studies:

Antibacterial activity:

Source of microorganism

Klebsiella pneumonia, Staphylococcus aureus (Sa#)rand Escherichia coliwas used as micro-organism for the
present investigation.

Preparation of innoculum
The innoculums was prepared by inoculating a lobpazh test organism for 24-h culture into a steniutrient
broth and incubated at %7 for 3 h, until an optical density value of 0.3swaached in polarimeter.

Disc-diffusion method

The medium was sterilized by autoclaving a®21for 15 min, cooled to #&, and then poured in 20-mL quantity
of the Petri dish. A loop of overnight broth culuwas spread evenly over the whole plate with @estntton wool
swab. The culture plates were dried in an incubwiith the lid until its surface was free from vibmoisture.
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Subsequently, 5-mm diameter sterile disc (made mdéuah filter paper sterilized in UV lamp) are dippid
solutions of substituted DHPM's; standard (cipraéloin hydrochloride) and control (DMSO) was placedthe

surface of agar plates.
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Fig 4.HNMR Spectrum of compound 1b
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Fig 5 .3PNMR of compound 1b

The plates were left for 1 h at room temperatura @griod of pre-incubation diffusion to minimizeeteffects of
variation in time between the applications of difet solutions of substituted DHPM’s (s). The plateere
incubated at 3T for 24 h and observed for antibacterial activithe diameter of the zones of inhibition was
measured for the plates in which the zone of inioibiwas observed. The average area of the zomibition was

compared with that of the standard.
Table 1. Zone of inhibition of selected bacterias

S. No Microorganisms la Ciprofloxacin
1 Klebsiellab pneumonig 4 mm 19 mm
2 Staphylococcus aureus 4 mm 20 mm
3 Escherichia coli 5 mm 24 mm

Table 1 summarized Compounth showed mild zone of inhibition againstebsiella pneumonia, Staphylococcus
aureus andEscherichia coli in comparison with the model drug ciprofloxacin.

CONCLUSION

An eco-friendly and economic process for the syithef DHPM by pineapple juice as catalysts hagenb
synthesized with good yields. Formations of the poumds were confirmed using various spectral tegras. The
compound has certain influence against the micienasgn. The solvent free approach is totally offemredpolluting
environment and avoiding the use of toxic materidlee prepared N-heterocyclic compounds (DHPMs) and
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phosphorous containing compounds found to haveeatgr opening for the synthesis of water solubligrmers
which is the further scope of the present invetitiga
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