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ABSTRACT

A simple and efficient method has been devised for the synthesis of 3,3-dimethyl-7H,8H,10H-8,10-diaza-2,4-dioxa-
5,9-dioxo-7-(substituted) phenylbicyclo [4.4.0] dec-1(6)-ene (5) and 3,3-dimethyl-7H,8H,10H-8,10-diaza-2,4-dioxa-
5-0x0-9-thioxo-7-(substituted) phenylbicyclo [4.4.0] dec-1(6)-ene (6), by a onepot three component
cyclocondensation reaction of 1,3 dicarbonyl compound (Meldrum), aromatic aldehyde, and urea/thiourea using
catalytic amount of fresh lemon juice in refluxing ethanol. Representative samples were screened for their anti-
microbial activities against gram-negative bacteria and gram-positive bacteria using disc diffusion method. The
structures of the products were confirmed by IR, *H, *C NMR and elemental analysis.
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INTRODUCTION

Nitrogen, oxygen and sulphur containing heterocycbmpounds have received considerable attentiertatheir
wide range of pharmacological actiity Pyrimidone and their derivatives are considecebet important for drugs
and agricultural chemicals. As it is a basic nuslBuDNA & RNA, it has been found to be associatéith diverse
biological activities?. Pyrimidone derivatives possess several intergdtiological activities such as antiturfigr
antiviraf”, antifungal, anticancBk antibacterid’, antiinflammatdf!, analgesi€, antagonis?, antifolaté”, anti-
HIV, atiproliferativé”, antiplatelet, antithrombotfé, antifilarial™® activities, etc. Logically, we focused our
attention on protonation of heteroatom in orgarems$formation by natural acids. Recently, we reggbthat Fresh
Lemon Juice as Natural Catalyst efficiently catafythe Knoevenagel and Biginelli reactiin§o our satisfaction
we found that the use of stoichiometric amount eflon Juice resulted in quantitative yield of theresponding
pyrimidone derivative under reflux condition. Hoveey no result was obtained when condensation igedar
without employing catalyst®. The literature study reveals that pyrimidonerisimportant pharmacophdtd and
exhibits outstanding biological activities. Moreceatly pyrimidones have emerged as the integrakbmates of
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several calcium channel blockEfsThe acid-catalyzed Biginelli reaction, which istreee-component reaction
between aldehyde, R-ketoester and urea/ thiousea,rapid and facile method for the synthesis ofniones,
which are interesting compounds with a potentiahrptaceutical applications.Now a day's multicompdnen
reactions (MCRs) are of increasing importance iganic and medicinal chemistry for various reaS&tgCR
strategies offer significant advantages over cotigral multistep synthest€. MCR condensations involve three or
more compounds reacting in a single event, butemni/ely to form a new product, which contains éssential
parts of all the starting materi&f Thus, the pharmacophoric activity of pyrimidonesmpted the design and
synthesis of 7H,8H,10H-8,10-diaza-2,4-dioxa-5,9%did-(substituted) phenylbicyclo [4.4.0] dec-1(6)ed5) and
7H,8H,10H-8,10-diaza-2,4-dioxa-5-0x0-9-thioxo-74gstituted) phenylbicyclo [4.4.0] dec-1(6)-ef® (Scheme)

MATERIALSAND METHODS

Melting points of all synthesized compounds wer¢edeined in open capillary tubes on an electro ritar
apparatus and are uncorrected. The purity of thepooinds was monitored by thin layer chromatographgilica

gel coated aluminum plates (Merck) as adsorbentAndight as visualizing agentH NMR spectra were recorded
on Varian 500 MHz NMR spectrophotometer using CIIOMSO-¢; as solvent and TMS as an internal standard
(chemical shifts i ppm). C, H, N estimation was recorded on CarlcaErb08 (CHN) Elemental Analyzer

Meldrum acid required for synthesis was obtainedepprted proceduté

General Procedure:

Synthesis Of 3, 4-Dihydropyrimidin-2(1H)-One:

Mixture of Meldrum (0.05 mol), Aromatic aldehyde®.@5 mol) and urea/thiourea (0.05 mol) was reflupeda
water bath in ethanol in the presence of catabiount of lemon juice. The progress of the reaatias monitored
by TLC. After completions of the reaction, the centated reaction mixture was cooled and poured me:-cold
water, solid separated was filtered off, washedhwiater, dried, and recrystallized from absolutolabl to obtain
pure compound.

3,3-dimethyl-7H,8H,10H-8,10-diaza- 2,4-di oxa-5,9-dioxo-7-(4-methoxy) phenylbicyclo [4.4.0] dec-1(6)-ene (5¢)
Yield:71 %; m.p.=214-216C : Calcd for GsHieN,0s: C,59.21;H,5.26;N,9.21%.Found C,59.88;H,5.12,M%62R
(cm*): 1660(C=0), 1730(C=0), 3290(NHH NMR(5 ppm): 1.72(6H,s,2xCH), 3.88 (3H,s,0CH), 7.2 (4H,m,Ar-
H), 8.2 (2H,s,2xNH), 8.3 (1H,s,CH),*C NMR( ppm): 27.325(2xCH), 55.70(0CH),105 and 110(tetrahedral
carbon), 124.78 (CH), 116.36-131.7 (C=C,Ar-C), 466 (C=0),165.985 (C=0).

3,3-dimethyl-7H,8H,10H-8,10-di aza-2,4-di oxa-5,9-dioxo-7-(4-hydr oxy) phenylbicyclo [4.4.0] dec-1(6)-ene (5d).

Yield: 80%; m.p.=220-22% ; Calcd for G4H14N,0s5 : C,57.93;H,4.57;N,9.15%.Found C,57.22;H,4.52,84%.IR
(cm?): 1660(C=0), 1750(C=0), 3290(NHH NMR(5 ppm): 1.72(6H,s,2xCH), 6.9 (1H,s,CH)7.2-7.3 (4H,m,Ar-
H), 7.8 (1H,s,0H), 10.6 (1H,s, NH), 9.72(1H,s,NHE NMR(@ ppm):, 27.325(2xCk),104.12 and 115(tetrahedral
carbon), 116.36-123.525 (C=C,Ar-C), 124.78 (CH)).287 (C=0),163.82 (C=0).

3,3-dimethyl-7H,8H,10H-8,10-di aza-2,4-di oxa-5-0x0-9-thi oxo-7-(4-methoxy) phenylbicyclo [4.4.0] dec-1(6)-ene
(6¢)

Yield: 74%; m.p.=120-12% ; Calcd for GsH;6N,0,S: C,56.52;H,5.0;N,8.75%.Found C,56.82;H,5.2,N,&3R
(cm™): 1680 (C=0), 1240 (C=S), 3310(NAY NMR(S ppm): 1.72(6H,s,2xCH), 3.88 (3H,s,0CHh), 7.05-7.16 (4H,
m,Ar- H), 8.2 (2H,s,2xNH), 8.4(1H,s,CH}’C NMR@G ppm):, 27.325(2xCh), 104.12 and 109(2x tetrahedral
carbon), 120.53-130.788 (C=C,Ar-C), 156.982 (C=IB3.512 (C=S).

3,3-dimethyl-7H,8H,10H-8,10-diaza- 2,4-di oxa-5-0x0-9-thi oxo-7-(4-hydroxy) phenylbicyclo [4.4.0] dec-1(6)-ene
(6d)

Yield: 74%; m.p.=202-204 ; Calcd for G4H14N,0,S: C,54.91;H,4.57;N,9.15%.Found C,54.69;H,4.62 }%.IR
(cm?): 1670 (C=0), 1230(C=S), 3330(NH),3450(QH) NMR(S ppm):, 1.72(6H,s,2xCH, 6.72 (1H,s,CH), 6.9
(1H,s,0H),7.22-7.40 (4H,m,Ar- H), 11.0 (2H,s,2xNHJC NMR( ppm):, 27.221(2xCh), 103.12 and 111.23(2x
tetrahedral carbon), 114.3-138.2 (C=C,Ar-C), 1§€S3S), 167.3 (C=S).
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TABLE | : Characterization data of compounds5 (Urea derivative) and 6 (Thiourea derivative)

Compounds R Mol. Formulgd m.p.°C | Yield % Color
5a H GaH1aN204 212-214 68 White
5b 4-Cl C14H13N204C| 170-174 64 White
5c 4-OCH CisH1eN20s 130-132 77 Pale Green
5d 4-OH GaH14N20s 214-216 71 Dark Yellow
5e 3-OCH, 4-OH GisH1eN20s 145-148 79 Orange
6a H GaH1N20sS | 200-202 69 Cream
6b 4-Cl G4H1aN20sSCI | 156-160 80 Pale Yellow
6¢c 4-OCH CisH16N20,S 120-123 74 Green
6d 4-OH G4H1aN20,S | 202-204 76 Buff
6€ 3-OCHs, 4-OH | CisHigNo0sS | 13€-141 7C Yellowish-orangt

Antimicrobial And Antifungal Activities
All the newly synthesized compounds were evalufdetheir antibacterial activities against gram-ag¢e and

gram-positive bacteria using disc diffusion methblde zone of inhibition was measured in mm andatitevities
was compared with standard drug.

The activities of representative compounds arertegdan Table II.

General Scheme

RESULTSAND DISCUSSION

The target molecules 3,3-dimethyl-7H,8H,10H-8,18zdi-2,4-dioxa-5,9-dioxo-7-(substituted) phenylbioy@.4.0]

dec-1(6)-ene (5) (a-¢) and 3,3-dimethyl-7H,8H,10H-8,10-diaza-2,4-dioxa-5-oxaHoxo-7-(substituted)
phenylbicyclo [4.4.0] dec-1(6)-eng) (a-€),were synthesized in good yield by the one potti@amf aromatic
aldehydes, Meldrum and urea/thiourea in refluxitiaeol using few drops of fresh lemon juice aslgsta
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TABLE Il Antibacterial activity of compounds5 and 6

Antibacterial Activity of compound 5 & 6
Zone of inhibition (in mm)
Comp. Gram Positive Gram negative

S.aureus | C.diphtheria | P.aeruginosa | E.coli
5b 23 19 22 18
5c 21 17 21 17
5d 17 18 19 15
5e 16 17 15 19
6b 21 23 16 17

6c 21 22 17 16
6d 17 20 23 15
6e 16 22 22 17
Amphicilin trihydrate 26 28 24 21

DM SO 0 0 0 0

* Diameter of the disc was 6mm;
Concentration of the compounds taken was about 100 xg/mL.

CONCLUSION

A number of new pyrimidones were prepared in gomidy representative compounds were further sciéoe
their antimicrobial activity which showed good &ites against gram positive as well as gram negdiacteria.

Acknowledgement

Authors are thankful to the Management of Guru Nar@ollege, G.T.B. Nagar, Mumbai for constant
encouragement and providing necessary facilitiaghérs are also thankful to, The Director, TIFR Muanfor
spectral data.

REFERENCES

[1] K. M. Ghoneim, and R. Youssef, Indian Chem. Soc, 1986, 53 , 914.

[2] Haitham Alsharifiet alJSD, 2012, 2(4), 408-417

[3] N. Zhang, S. Ayral-Kaloustian, T. Nguyen, R.rHandezb, and C. BeyeBiporg. Med.Chem. Lett., 2007,17,

3003.

[4]A. M. Kamela, and B. Munsonk,Ame. Soc.Mass Spectr. 2007, 8, 477.

[5IN. Zhang, S. Ayral-Kaloustian, T. Nguyen, J. &dola, R.Hernandez, J.  Lucas,C.Gibbons,and Beyded.

Chem,, , 2007,50, 319.

[6]O. Prakash, R .Kumar, P. Tyagi, R.C. Kuliagp. J. Med.Chem., 42,2007,868.

[7] S.M. Sondhi, S. Jain, M. Dinodia, R. Shuklalgd RaghubiBio-org. Med. Chem., 2007,15, 3334.

[8].0. Bruno,C. Brullo, S. Schenone, A. RaniseBBndavalli, E. Barocelli, M.  Tognolini, E. Magmai,and V.
Bollabeni Farmaco, , 2002,57, 753.

[9] Owais, W.; Rosichan, J. L.; Roland, R. C Nildfyt. Res.,1983,118 299.

[10] M. C. Lanier, M. Feher, N. J. Ashweek, C.Jwath, J. K. Rueter, D. H. Slee, J.P. Williams, YwuZS.K.
Sullivana, and M.S.Brown#®i0-org.Med. Chem, 2007,15, 5590.

[11] A. Gangjee, Y. Zeng, J. J. McGuire, and RKisliuk,J. Med. Chem., 2005,48, 5329.

[12]L. Xiaoling, and G. Mei-LinBioorg. Med.Chem. , 2006,14, 153.

[13] O. Bruno, C. Brullo, S. Schenone, F. Bondayall Ranise, M. Tognolini, M.Impicciatore, V.Babani, and E.
Barocelli, Bio-org. Med.Chem.,14,2006,121.

[14] H. Naeimi, K. Rabieiy). Chin. Chem. Soc., 2011, 58(6), 1.

[15]L. Racane, R. Stojkovic, V. T. Kulenovic, anddGZamola,Bio-organic Med Chem, 2006,11, 325.

[16] Dabholkar V.Tripathi.D.JJ. Serb. Chem. Soc. 2010, 75 (8), 1033-1040.

[17] Dabholkar V., Patil S.R, Pandeyhigteroletter.org, 2011, 03,275-279.

[18] Tong-Shou Jin, Rui-Qiao Zhao, Meng Li, Yingath) and Tong-Shuang LARKIVOC 2006,14, 53-58.

[19]S. Patil, S. D. Jadhav, M. B. Deshmulinch. Appl. Sci. Res., 2011, 3(1), 203-204.

104
www.scholar sresear chlibrary.com



