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ABSTRACT:

A simple and efficient method has been devised for the synthesis of 2-[6-(4-chlorophenyl)-2-
0x0-4-(substitutedphenyl)-1,3,4-trihydropyrimidine-5-yl[benzoic acid (5) and 2-[6-(4-
chlorophenyl)-2-thioxo-4-(substitutedphenyl)-1,3,4-trihydropyrimidine-5-yl]benzoic acid (6),
by a one-pot three component cyclocondensation reaction of compound containing active
methylene group, aromatic aldehydes and urea/thiourea using catalytic amount of fresh lemon

juice in refluxing ethanol. The structures of the products were confirmed by IR, 'H and "°C
NMR.

KEYWORDS: Aromatic aldehydes, Dihydropyrimidine, lemon juice.

INTRODUCTION:

Pyrimidone and their derivatives are considered to be important for drugs and agricultural
chemicals. As it is a basic nucleus in DNA & RNA, it has been found to be associated with
diverse biological activities . Pyrimidone derivatives possess several interesting biological
activities such as antitumor[“], antiviral[ﬁi], antifungal, anticancer[iv], antibacterial["],
antiinﬂammatory[w], analgesic["“], antagonist[vm], anti-HIV, antiplatelet, antithrombotic™ etc.
Logically, we focused our attention on protonation of heteroatom in organic transformation
by natural acids. Recently, it was reported that Fresh lemon juice as natural catalyst
efficiently catalyzes the Knoevenagel and Biginelli reactions ™. To our satisfaction we found
that the use of stoichiometric amount of Lemon Juice resulted in quantitative yield of the
corresponding pyrimidone derivative under reflux condition. However, no result was
obtained when condensation is carried without employing catalyst B4 The acid-catalyzed
Biginelli reaction is a rapid and facile method for the synthesis of pyrimidones, which are
interesting compounds with potential pharmaceutical applications. Now a day’s
multicomponent reactions (MCRs) are of increasing importance in organic and medicinal
chemistry for wvarious reasons il MCR _strategies offer significant advantages over
conventional multistep organic synthesis il MCR condensations involve three or more
compounds reacting in a single event, but consecutively to form a new product, which
contains the essential parts of all the starting materials bav],
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EXPERIMENTAL

Melting points of all synthesized compounds were determined in open capillary tubes on an
electro thermal apparatus and are uncorrected. The purity of the compounds was monitored
by thin layer chromatography on silica gel coated aluminum plates (Merck) as adsorbent and
UV light as visualizing agent. '"H NMR and °C NMR spectra were recorded on Varian 500
MHz NMR spectrophotometer using CDCIl3/DMSO-ds as solvent and TMS as an internal
standard (chemical shifts in & ppm).

General Procedure:

Mixture of 2-[2-(4-Chlorophenyl)acetyl]benzoic acid (0.05 mol), Aromatic aldehydes (0.05
mol) and urea/thiourea (0.05 mol) was refluxed on a water bath in ethanol in the presence of
catalytic amount of fresh lemon juice. The progress of the reaction was monitored by TLC.
After completions of the reaction, the concentrated reaction mixture was cooled and poured
onto ice-cold water, solid separated was filtered off, washed with water, dried, and
recrystallized from aqueous alcohol to obtain pure compound.

2-16-(4-chlorophenyl)-2-o0xo0-4-phenyl-1,3,4-trihydropyrimidine-5-yl|benzoic acid (5a)
Yield:68 %; m.p.=212-214 °C : IR (cm™): 1690(C=0), 1745(C=0), 3350(0H & NH), 'H
NMR(s ppm): 4.2 (1H,s, NH), 5.56 (1H,s,CH), 6.1 (1H,s, NH), 7.2-7.6 (13H, Ar- H), 10.8
(1H,s,0H), , °C NMR(5 ppm): 66.51(CH), 110.3-138.2 (Ar-C & C=C), 157.3 (C=0), 169.7
(C=0).
2-[6-(4-chlorophenyl)-2-oxo0-4-(p-chlorodphenyl)-1,3,4-trihydropyrimidine-5-yl|benzoic
acid (5b).

Yield: 64%; m.p.=170-172°C ; IR (cm™): 1685(C=0), 1740(C=0), 3355(0OH & NH), 'H
NMR(s ppm): 4.3 (1H,s, NH), 5.58 (1H,s,CH), 6.3 (1H,s, NH), 7.3-7.7 (12H, Ar- H), 10.9
(1H,s,0H), , °C NMR(3 ppm): 68.21(CH), 110.3-139.4 (Ar-C & C=C), 158.1 (C=0), 170.5
(C=0)
2-[6-(4-chlorophenyl)-2-thioxo-4-p-methoxyphenyl-1,3,4-trihydropyrimidin-5-yl|benzoic
acid (6¢)

Yield: 74%; m.p.=130-132°C ; IR (cm™): 1140 (C-0), 1310 (C=S), 3300 (O-H & N-H), 1750
(C=0), 1390-1620 (-Ar Ring) '"H NMR(8 ppm): 3.0 (1H,s, NH), 3.73 (3H,s,0CH3), 4.1
(1H,s, NH), 4.56 (1H,s, CH), 6.75-7.91 (12H, Ar- H), 11.0(1H,s,0H), *C NMR(8 ppm):,
55.70 (OCH3),61.78(CH), 107.36-143.525 (Ar-C & C=C), 170.477 (C=0). 178.82 (C=S).
2-16-(4-chlorophenyl)-2-thioxo-4-p-hydroxyphenyl-1,3,4-trihydropyrimidin-5-yl|benzoic
acid (6d)

Yield: 76%; m.p.=180-181°C ; IR (cm™): 1670 (C=0), 1230(C=S), 3330(NH),3450(0OH),'H
NMR(s ppm):, 3.2 (1H,s, NH), 3.8 (1H,s, NH), 4.46 (1H,s, CH), 5.75 (1H,s,0H), 6.95-7.82
(12H, Ar- H), 10.9(1H,s,0H), "*C NMR(8 ppm):, 60.78(CH), 108.35-142.621 (Ar-C &
C=C), 171.371 (C=0), 176.73 (C=S).

TABLE I : Characterization data of compounds 5 (Urea derivative) and 6 (Thiourea
derivative)

Compounds | R Mol. Formula | m.p. °C ;ﬁeld Color
0
Sa H C, H.NO0.Cl |212-214 68 White
5b 4-Cl C,H NO0.CL [170-174 64 White
5¢ 4-OCH, C,H,N,0,.Cl 130-132 77 Pale Green
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5d 4-OH C,H._NOCI |214-216 71 Dark Yellow
Se 3-OCH,,4-OH | C H NO0CI |145-148 79 Orange

6a H C,H N,0SCl | 200-202 69 Cream

6b 4-Cl C,H N,0,SCL | 156-160 80 Light Yellow
6¢ 4-OCH, C,H NOSCl | 130-132 74 Green

6d 4-OH C,H N,0SCIl |150-151 76 Buff

6e 3-OCH,,4-OH | C, H N0SCl | 131-133 70 Yellow

Reaction Scheme
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RESULTS AND DISCUSSION

The target molecules 2-[6-(4-chlorophenyl)-2-o0x0-4-(substitutedphenyl)-1,3,4-
trihydropyrimidine-5-yl]benzoic acid (5) (a-e) and 2-[6-(4-chlorophenyl)-2-thioxo-4-
(substitutedphenyl)-1,3,4-trihydropyrimidine-5-yl]benzoic acid (6) (a-e),were synthesized in
good yield by the one pot reaction of aromatic aldehydes, 2-[2-(4-
Chlorophenyl)acetyl]benzoic acid and urea/thiourea in refluxing ethanol using few drops of
fresh lemon juice as catalyst.

CONCLUSIONS

A number of new pyrimidones were prepared in good yield over a short reaction time,
following a facile work-up process. The catalyst is inexpensive, easily available and
environmental friendly.

ACKNOWLEDGEMENT:

Authors are thankful to the founder Prof. A.E Lakdawala, Principal Dr.Vikas V Vaidya and
Management of Royal College, Mira Road, Thane for constant encouragement and providing

695




Mustageem Mohd. et al. / Heterocyclic Letters Vol. 7| No.3|693-696|May-July| 2017

necessary facilities. Authors are also thankful to, The Director, UDC Mumbai for spectral

data.

REFERENCES:

[1] Haitham Alsharifiet al,IJSID, 2(4), 2012,408-417

[ii]  N. Zhang, S. Ayral-Kaloustian, T. Nguyen, R. Hernandezb, and C. Beyerb,Bioorg.
Med.Chem. Lett., 17,2007, 3003.

[iii]  A. M. Kamela, and B. Munsonb,J. Ame. Soc.Mass Spectr. 8, 2007,477.

[iv] N. Zhang, S. Ayral-Kaloustian, T. Nguyen, J. Afragola, R.Hernandez, J.
Lucas,C.Gibbons,and Beyer,J. Med. Chem., ,50, 2007,319.

[v] O. Prakash, R .Kumar, P. Tyagi, R.C. Kuhad,Euro. J. Med. Chem., 42, 2007,868.

[vi] S.M. Sondhi, S. Jain, M. Dinodia, R. Shuklab,and R. Raghubir,Bioorg. Med. Chem.,
15,2007,3334.

[vii] O. Bruno,C. Brullo, S. Schenone, A. Ranise, E. Bondavalli, E. Barocelli, M.
Tognolini, E. Magnanini,and V. Bollabeni ,Farmaco, ,57, 2002,753.

[viii] Owais, W.; Rosichan, J. L.; Roland, R. C Nilan, R. N.; Mut. Res., 118, 1983, 299.

[ix] L. Xiaoling, and G. Mei-Lin, Bioorg. Med.Chem. ,14, 2006,153.

[x] H. Naeimi, K. Rabiei, J. Chin. Chem. Soc., 58(6), 2011, 1.

[xi] L. Racane, R. Stojkovic, V. T. Kulenovic, and G.K. Zamola,Molecules,11, 2006, 325.

[xii] Dabholkar V., Patil S.R, Pandey R.heteroletter.org, 03, 2011, 275-279.

[xi

696

Tong-Shou Jin, Rui-Qiao Zhao, Meng Li, Ying Zhao, and Tong-Shuang Li.,
ARKIVOC 14, 2006, 53-58.
S. Patil, S. D. Jadhav, M. B. Deshmukh, Arch. Appl. Sci. Res., 3(1), 2011, 203.

Received on Mayl14, 2017.



