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Abstract

Influence of solvent, water, and the electronic properties of a dye Coumarin (Cu) with two
amines,[( 1). n-Butyl amine (NBA) and (2) .Triethyl amine (TEA)] have been calculated. The calculated

values have been reported in tables.
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1. Introduction

Coumarin, a source for coumaric acid, was identified in 1820 and 1868, was synthesized in a
laboratory for the first [1]. It is a pleasant smelling compound which gives a characteristic odor to hay.
Other simple coumarins also possess characteristic smells sometimes exploited in per- fumery [2].

Coumarin derivatives also have diverse biological properties, such as enzyme inhibition,
hypotoxicity, as well as, carcinogenic, anticoagulant or antibiotic action [3]. Also, some are used as dyes
given their efficient light emission properties, high stability, and ease of synthesis [4].

The bicyclic ring system of chromenes, like coumarin, has inspired a number of different

synthetic approaches [5,6].
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2. Materials and Methods

Coumarin was purchased from Sigma Aldrich Company, Bangalore and was used without further
purification. n-Butyl amine and triethyl amine were purchased from S.d fine chemicals (India). UV/Vis
absorption spectra were taken using 1650 PC SHIMADZU UV-VISIBLE SPECTROMETER.

3. Results and Discussion

The main absorption band of Coumarin in visible region corresponds to a transition moment
largely parallel to the long axis of the molecule due to m—>n* transition. Corresponding absorption
maximum at 290 nm is observed in water.

Table 1 presents the absorption spectral data of Coumarin in water. It has been observed that
absorption intensities increase with increasing concentrations of the two quenchers, n-butyl amine and
triethylamine. These are shown in figs. 1 and 2 respectively. From the figures it can be noted that the
absorption intensities increase when the concentration of n-Butyl amine and triethyl amine increase.
The absorption maxima occur at 290 nm.

The formation constants for the Coumarin: nBA and Coumarin : TEA complex formation have
been determined by analyzing changes in the intensity of absorption with quencher concentration.

The plot of (1/A-A,) versus [Q] will result in a straight line as shown in Figs.3&4. From the slope
values of this plot, K has been evaluated and tabulated (Table 2). This is the ground state formation
constant Kg. From this Kg value the free energy change, AGg, has been calculated and tabulated (Table

2).
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4. Conclusion:

Electronic properties and the influence of solvent have been studied. The ground state

formation constant and the free energy change have been calculated and tabulated.
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Table 1: Absorption spectral data for Coumarin with different quenchers

Samples Intensity Wavelength (nm)

Coumarin 0.90 290
Coumarin + NBA 0.96 289
Coumarin + TEA 0.94 288

Table 2: Absorption, Molar restriction co-efficient (log €), and solvent parameter, Formation constant
(Kg) and free energy (AG;) of Coumarin with NBA, TEA

Quenchers Aabs log Z Ke AG,
(nm) (M*cm™) (nm) (M%) (k) mol™?)
NBA 289 6.764 97.910 0.011 11.601
TEA 288 6.765 98.071 0.0067 11.141
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Fig.1 Absorption spectra of Coumarin in different concentration of NBA (mol dm-1)
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Fig2 Absorption spectra of Coumarin in different concentration of TEA (mol dm-1)
(1) 0, (2) 0.002, (3) 0.004, (4) 0.006, (5) 0.008, (6) 0.010, (7) 0.012
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Fig. 3: Plot of 1/A-A0 and 1/[Q] for Coumarin for NBA
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Fig. 4: Plot of 1/A-A0 and 1/[Q] for Coumarin for TEA

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
International Journal in Physical & Applied Sciences
http://www.ijmr.net.in email id- irjmss@gmail.com Page 18




