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Abstract:

A simple and convenient method for the synthesis of coumarins catalysed by
K2CO3 in aqueous media is described.

KEYWARDS:

K2CO3, Coumarins, Water mediated reaction.

INTRODUCTION

The development of heterogeneous catalysts for fine chemical synthesis has become a major area
of research. The potential advantages of these materials over homogeneous system (simplified recovery
and reusability, the potential for incorporation in continuous reactors and micro reactors) could lead to
novel environmentally benign chemical procedures for use academia and industry1. application of solid
acids in organic transformations has on important role, because they have many advantages such as facile
handling, decreased reactor and plant corrosion problems, and more environmentally safe disposal2-6.
Coumarin derivatives are natural products widely distributed in the plant kingdom and their main
applications are as fragrance, pharmaceuticals, and agrochemicals7. synthesis of coumarins has been
carried out by the Pechmann rection8-10, i.e. by condensation of phenol with B-keto-ester in acidic media.
A large number of reagents have been used for this reaction, e. g . H2SO4 8-10, HC10411, P205 12, and
chloroaluminate ionic liquid13. However, these reagents are required in excess and their corrosive nature
makes them difficult to handle, and formation of several side products is a problem. Several other acid
catalysts, including Lewis acid, are known to affect this condensation14. However, moisture sensitivity of
the majority of Lewis acids to the water produced in the Pechmann reactions renders them unsuitable for
use in large-scale applications. Other methods have utilized ionic liquids13-17 and microwave irradiation
18, but these methods also generate strongly acidic by- products and /or they utilize highly expensive and
non-recyclable reagents. Recently , a number of heterogeneous catalysts such as Nafion- H19, Zeolote H-
BETA, Amberlyst 15 20 , montmorillonite clay 21, silica sulfuric acid22, alum23, water-tolerant sulfonic
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acid nanoreactor4 Scandium (III) triflate24 and ultrasound irradiation25 have been employed in the
Pechmann condensation. However, these methods required prolonged reaction time and exotic reaction
condensation. Thus, the development of a new method for the synthesis of coumarins derivatives would be
highly desirable. In 1980, Breslow discovered that the Diels- Alder reaction performed in water could be
subjected to huge rate. Acceleration 26, thus observations leads to increased interest from synthetic organic
chemists in organic reactions in water or aqueous media. To date, many more organic transformations have
been carried out in water or aqueous media27-29. In recent years, K2CO3 as a catalyst has gained special
attention as a catalyst in organic synthesis because many advantages such as excellent solubility in water,
non- toxic, uncomplicated handling, inexpensiveness, eco-friendly nature, readily available and high
reactivity. Recently, several synthetically useful organic transformations using K2CO3 as a catalyst have
been reported in the literature30.

EXPERIMENTAL
General procedure synthesis of coumarins 3 a-e

To a mixture of phenolic substrate (1 mmol) and B-keto-ester (1.5 mmol), K2CO3 was (20 mol %)
added and water (5 mL) was added and stirred at room temperature for about 1 h. the progress of the reaction
was followed by TLC. After completion of the reaction, warm (ethanol 10 mL) was added and filtered and
warm ethanol (2 x 10 mL) in order to separate catalyst. Ethanol was evaporated under reduced pressure and
crude product was recrystallized from EtOH.

Compound 3a: mp: 186-188 oC; (Lit. 22 mp. 187-188 oC) 1H NMR (500 MHz, CDCI3- DMSO-
d6, 8 ppm): 2.29 (s, 3H), 5.96 (s, 1H), 6.71-6.74 (m, 2H), 7.34 (d, 1H, J=8.4 Hz), 9.74 (s, IH). 13C NMR
(125 MHz, CDCI3-DMSO-d6, 6 ppm): 19.00, 103.01, 111.20, 112.93, 113.54, 126.03, 153.41, 155.61,
161.65,162.02

Compound 3b: mp: 284-288 oC; (Lit. 22 mp. 285-287 oC) 1H NMR (500 MHz, CDCI3- DMSO-
d6, 6 ppm): 2.44 (s, 3H), 5.67 (d, 1H, J=1.1 Hz), 6.17 (d, 1H, J=2.3 Hz), 6.19 (d, 1H, J=2.3 Hz), 9.48 (s,
1H), 9.59 (s, 1H). 13C NMR (125 MHz, CDCI3-DMSO-d6, & ppm): 24.32, 95.64, 99.97, 103.37, 109.53,
156.14,157.13,158.29,161.42,162.17

RESULT AND DISCUSSION
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TABLE 1. SYNTHESIS OF COUMARINS (3A-E)
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“Isolated yield.

We herein disclose a simple and convenient method for the efficient synthesis of coumarins in
water catalyzed by K2CO3 (Scheme 1). In order to study the scope and limitations of the reaction, various
bases, including sodium acetate, potassium acetate, ammonium acetate, basic alumina, potassium
carbonate, and sodium carbonate and different solvent synthesis were investigated. The potassium
carbonate (K2CO3) in water. Optimal result was obtained using 20 mol% of K2C03.

The experiment was conducted with phenolic substrate 1 and B - keto —ester 2 in the presence of

catalytic amount of K2CO3 (20 mol%) in water . the reaction proceeded spontancously at ambient
temperature and was completed within 1 h. The isolated of product was straight forward as the solid
precipitated on completion of the reaction. The precipitated on completion of the reaction. The precipitated
solid was filtered, dried and washed with 20 % ethyl acetate in petroleum ether to offered coumarins 3.

The result provided the incentive for further study of reactions with various other phenolic, substrate 1 and
corresponding coumarins.

CONCLUSION

REFERENCES

1.D Choudhary, S Paul, R. Gupta, JH Clark, Green Chem. 2006; 8: 479.

2.JAMelero, RV Grieken, G.Morales. Chem. Rev. 2006; 106: 3790.

3.B Karimi, M. Khalkhali, J. Mol. Catal. A: Chem. 2005;232: 113.

4.B Karimi, D Zareyee, Org. Lett. 2008; 10: 3989.

5.K Niknam, MA Zolfigol, J. Iran. Chem. Soc. 2006; 3: 59.

6.Niknam K, Zolfigol MA, Sadabadi T, Nejati A, J. Iran. Chem. Soc. 2006; 3: 318.

7.Kennedy RO, Thornes RD, Coumarins, Biology Applications and Mode of Action, Wiley, Chichester, 1997.
8.Pechmann HV, Duiserg C, Ber. Dtsch. Chem. Ges. 1883;16:2119.

9.Pechmann HV, Duis C, Ber. Dtsch. Chem. Gas. 1884; 17:929.

Golden Research Thoughts * Volume 2 Issue 3 ¢ Sept 2012



http://www.reviewofresearch.net/BookPublish/index.aspx

A Simple And Ecofrindly Synthesis Of Coumarins 4

10. Russell A, Frye JR, Org. synth . Coll. 1955; 3: 281.

11. Bulut M, Erk C, Dyes Pigments 1996; 30: 99.

12. Robertson A, Sandrock WF, Henery CB, J. Chem. Soc. 1931; 2426.

13. Potdar MK, Mohile SS, Salunkhe MM, Tetrahedron Lett. 2001;42: 9285.

14. Potdar MK, Mohile SS, Salunkhe MM, Tetrahedron Lett. 2001;42: 9285.

15.De SK, Gibbs RA, Synlett. 2005; 1231.

16. Sharma GVM, Reddy JJ, Lakshmi PS, Krishna PR, Tetrahedron Lett. 2005;46: 6119.
17.GuY, ZhangJ, Duan Z, Deng Y, Adv. Snthesis. Catal. 2005; 347: 512.

18.HozAD, Andres M, Vazaquez E, Syn. Lett 1999; 602.

19. Chaudhari DA, Chem. Ind. 1983; 568.

20. Gunnewegh EA, Hoefnegal AJ, Van Bekkum H, J. Mol. Catal. 1995; 100: 87.
21.Frere S, Thiery V, Besson T, Tetrahedron Lett. 2001;42:2791.

22. Dabiri M, Salehi P, Zolfigol MA, Baghbanzadeh M, Hetrocycles 2007; 71: 677.

23. AzizianJ, Mohammadi AA, Bidar I, Mirzaei P, Monatsh. Chem. 2008; 139: 805.
24.Jung K, Park YJ, Ryu. JS, Synth. Commun. 2008; 38: 4395.

25. Gutierraz-Sanchez C, Calvino V, Calvino-Casilda V, Perez-Mayoral E, Martin-Aranda RM, Lopez-peinado AJ,
Bejblova M, CejkalJ, Catal. Lett. 2009; 128: 318.

26.Rideout DC, Breslow R, J. Am. Chem. Soc.1980; 102: 7817.

27.Pawar SS, Dekhane DV, Shingare MS, Thore SN, Chin. Chem. Lett. 2008; 19: 1055.
28. Hangerge RV, Karate BK, Mane AS, Chavan VP, Jarikote DV, Shingare MS, Green Chem. 2001; 3: 310.
29. Shindalkar SS, Madje BR, Shingare MS, J. Korean Chem. Soc. 2005; 49;377.

30. Shanthi G, VidhyaLakshimi N, Perumal PT, ARKIVOC 2009; (x) 121-130.

Golden Research Thoughts * Volume 2 Issue 3 ¢ Sept 2012
x=LBP



http://www.reviewofresearch.net/BookPublish/index.aspx

	Page 1
	Page 2
	Page 3
	Page 4

