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Abstract:

A green approach for Knoevenagel condensation of 4-oxo-4H-benzopyran-3-carbaldehydes with Meldrum’s
acid in the presence of catalytic amount of boric acid [H3BOgz] in water at room temperature has been
reported. The most significant feature of this methodology is simple work-up procedure, mild reaction
conditions, short reaction times and good yield of products. Additionally, boric acid has emerged as an
efficient, non-toxic and inexpensive commercially available catalyst.
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Introduction

A Knoevenagel condensation is one of the most important methods for the preparation of substituted
alkenes by a nucleophilic addition of an active methylene compounds to a carbonyl group followed by a
dehydration reaction.! This reaction found many applications such as, in the synthesis of intermediate of fine
chemicals?, intermediates like coumarin and benzofuran®#.

Compounds having a chromone moiety are synthetically versatile molecules with a reactive carbonyl
group. They have considerable significance for their biological activities ° and for their reactivity towards
nucleophiles, which allow the synthesis of a wide variety of heterocycles. The condensation reactions of 4-
0x0-(4H)-1-benzopyran-3-carbaldehyde with active methylene compounds are well known.® It is well known
that 2,2-dimethyl-5- [(4-ox0-4H-chromen-3-yl) methylene]-1, 3-dioxane-4, 6-diones is synthesized by
condensation of 4-oxo-4H-benzopyran-3-carbaldehyde with Meldrum’s acid in presence of alumina under
microwave irradiation.’

Water is unique solvent due to easy availability, cheap, non-toxic, safer to organic solvents and
environmental benign®. Boric acid [HsBOs]) has exploited in the organic synthesis as a non-toxic,

inexpensive, eco-friendly nature, easy handling and Lewis acid mild catalyst®.
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Experiment
Materials

The uncorrected melting points of compounds were taken in an open capillary in a paraffin bath. The
progress of the reactions was monitored by TLC (Thin Layer Chromatography). IR spectra were recorded on
Perkin-Elmer FTIR spectrophotometer in KBr disc. *H NMR spectra were recorded on an 300 MHz FT-
NMR spectrometer in CDCls as a solvent and chemical shift values are recorded in units & (ppm) relative to
tetramethylsilane (MesSi) as an internal standard.

The required 4-oxo0-4H-benzopyran-3-carbaldehydes was prepared by Vilsmeir-Haack reaction.®
General procedure
A mixture of 4-oxo-4H-benzopyran-3-carbaldehyde (1 mmol), Meldrum’s acid (1 mmol) and water (10mL)
were taken in single neck round bottom flask and to this boric acid (10 mol%) was added. The flask with the
reaction mixture was stirred at room temperature. The progress of reaction was monitored by TLC. After the
completion of the reaction, The crude product was recrystallized from ethanol to afford pure corresponding

compounds 3(a-h) in good to excellent yield.
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Table 1. Knoevenagel condensation of 4-oxo-4H-benzopyran-3-carbaldehydes with Meldrum’s acid in

presence of boric acid at room temperature?.

Entry Ar Product Time | Yield M.p.(°C)
(min) | (%)® | Found Reported
O
3a @iﬁl 20 | 90 | 180-182 | 1821
CHO
(@]
(0]
3b @iﬂl 15 | 92 | 198200 | 198™
Cl CHO
(6]
HaC o
3 m 30 | 87 | 184-186 | 186
CHO
(@]
Cl
3d /éjqj\ 25 | 89 | 176178 | 180%
Cl CHO
(0]
CHs
3 /@i;l 20 | 91 | 198200 | 200u
cl CHO
(0]
Cl O
3f m 15 | 88 | 240242 | 242n
cl CHO
(0]
(@)
39 /@;‘l 20 | 90 | 200202 | 205"
Br CHO
(@]
O
3h Qinl 10 | 92 | 198-200 i
F CHO
(@]

2 All the products were characterized by IR,"H NMR, and mass spectra;  Isolated yields based upon starting aldehyde.

Result and Discussion

In continuation of our work on Knoevenagel condensations and the development of novel synthetic

methodologies,! herein, we would like to report a simple, efficient and green methodology for the synthesis

of 2,2-dimethyl-5- [(4-0x0-4H-chromen-3-yl) methylene]-1, 3-dioxane-4, 6-diones. The synthetic route has

been shown in Scheme.
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For the search of best experimental condition, the reaction of 4-oxo-4H-benzopyran-3-carbaldehyde 1a,
Meldrum’s acid 2 and boric acid in water at room temperature has been considered as the model reaction.
The different heteroaromatic aldehydes containing electron-withdrawing or electron-donating compounds
were reacted with Meldrum’s acid. They all gave the expected products with good yields in short reaction
times. All the results are listed in Table 1.

We have developed a newer route for the condensation of various 4-oxo-(4H)-1-benzopyran-3-
carbaldehyde with Meldrum’s acid in the presence of boric acid in water at room temperature. (Table I). For
4-oxo-(4H)-1-benzopyran-3-carbaldehyde, which has three active sites, the reactions selectively occurred at
the formyl group. All the reactions were carried out using mild reaction conditions at room temperature with
constant stirring. Using this methodology, condensation reactions were completed in shorter reactions times
(10-30 min) with excellent yield (87-92%).

Conclusion

In conclusion, we developed a efficient and green methodology for the synthesis of 2, 2-dimethyl-5- [(4-0xo0-
4H-chromen-3-yl) methylene]-1, 3-dioxane-4, 6-dione from the condensation of substituted 4-oxo-4H-
benzopyran-3-carbaldehyde with Meldrum’s acid in the presence of boric acid in water at room temperature.
The prominent merits offered by this methodology are mild reaction conditions, simple procedures, cleaner
reaction, short reactions time and good yield of products.

Spectral data ofrepresented compounds

(3a) IR (KBr, cm™): 3062, 2996, 1732, 1670 1396, 1251. 'H NMR (300 MHz, CDCLs3) & (ppm): 1.8 (6H, s,
2XCHj3), 7.2-8.1 (4H, m, aromatic), 8.7 (1H, s, olefinic), 9.6 (1H, s, C>-H of chromone moiety). EIMS (m/z,
%): = 301 [M+1].

(3e) IR (KBr, cm™): 3060, 2996, 1718, 1649, 1396, 1283, 796. *H NMR (300 MHz, CDCls) & (ppm): 2.5
(3H, s, Ar—CHj3), 1.9 (6H, s, 2-CH3), 7.2-7.5 (2H, s, aromatic), 8.6 (1H, s, olefinic), 9.5 (1H, s, Co-H of
chromone moiety). EIMS (m/z, %): = 349 [M+1].
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