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Inthe present work one of the important dyes, coumarin-1 has been subjected to phtophysical analysis. Though the
influence of the electron-donating groups such as amino, substituted amino, hydroxyl alkoxy groups, etc. at position-7 of

the coumarin ring system has been extensively studied, the luminescent properties of the coumarin moieties with an acetoxy substituent here

not been explored. Herein it is attempted to study the variation of absorption behavior of coumarin-1 with two aliphatic amines n-butyl

amine and triethyl amine.

1. Introduction

The photophysical properties of coumarin and its derivatives
depend on the nature and position of a substituent group in the
parent molecule and also vary with surrounding media.
Coumarin are used as non-linear optical chromophores and as
an excellent probe to study salvation dynamics in homogenous
solutions as well as organized meida [1-7]. In the recent past,
humerous coumrin hetro derivatives have been synthesized and
the possibility of their applications as lager dyes, organic
scientillators and triplet sensitizes have been explored (8-12).
Photochronic and redox properties of a series of 2H-Pyrano
[3,2-c] Chromen-5-one derivatives were investigated by the
UV/Visabsorption spectroscopy (13).

2.Materials and Methods

Coumarin-1, N-butyl amine, triehtylamine, DMF and DMSO
were purchased from Sigma Aldrich company, Bangalore and
were used without further purification. The concentration used
for coumarin-1 is 5 x 10° M. UV/Vis absorption spectra were
taken using 1650 PC SHIMADZU UV-Visible Spectrometer.

3.Results and Discussion

The measurements have been made in three different solvents
water, Dimethyl Formamide (DMF) and Dimethyl Suphoxide
(DMSO). The absorption maxima (A,) and the molar extinction
coefficient (g,) were presented in Table 1.

Table:1. Absorption, emission, Ionization potential, Electron
affinities of charge transfer complexes, Molar extinction co-
efficient (log &), Solvent parameter (Z) and Stoke's shifts (cm’
") of Coumarin1 in different solvents.

Solven| 2. Nen ID EA | loge |Z (nm)|Stoke's
ts (nm) | (nm) (ev) ' shift
cm’) Av

(cm™)

Water | 381 457 9.32 | 0.86 [-2.118(7.5x10'(4364.8

0

8

DMF 368 430 9.47 0.75 [-2.117|7.76x1|3918.0
0" 9

DMSO| 376 440 9.38 | 0.82 | -2.12 |6.88x1|3868.4
0" 7

The absorption spectra of cou-1 in all the solvents consist of
absorption bands of longer wavelengths. There is no change in
the shape of the spectra while different solvents were used.
Only slight changes were observed in the values of molar
extinction coefficient in different solvents.

It was observed that absorption intensities increase with
increasing concentrations of NBA & TEA. These are shown in

figs. 1-6. The plot of {ﬁ} and [ﬁ}& {ﬁ} and [ﬁ}}

with results in a straight line as in Figs. 7&8. From the slope
values of this plot, K, was evaluated and tabulated. This is the
ground state formation constant and these are given in Table
2&3.
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Fig.1. Absorption spectra of Coumarinl in different
concentrations of NBA (mol dm™) in Water (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.2. Absorption spectra of Coumarinl in different
concentrations of NBA (mol dm™) in DMF (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. Absorption spectra of Coumarinl in different
concentrations of NBA (mol dm?) in DMSO (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.4. Absorption spectra of Coumarinl in different
concentrations of TEA (mol dm®) in Water (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.5. Absorption spectra of Coumarinl in different
concentrations of TEA (mol dm®) in DMF (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.6 Absorption spectra of Coumarinl in different concen-
trations of TEA (mol dm®) in DMSO (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.7. Plot of [1/A-A,] and 1/[Q] for Coumarinl with NBA in
different solvents (1.Water, 2.DMF, 3.DMSO)
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Fig.8. Plot of [1/A-A,] and 1/[Q] for Coumarin1 with TEA in
different solvents (1.Water, 2.DMF, 3.DMSO)

Table: 2. Formation Constant K (M") and Free energy AG
(KJmol") of Coumarin1 with NBA in different solvents.

Volume : 6 | Issue : 12 | December : 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 79.96

Solvents | K,(M") | K.,(M") (K]AH?SI.I) (KIAIS(;I.I)
Water 8.95 0.11 -5376.26 | -5437.37
DMF 8.28 0.005 | -5325.07 | -13051.2
DMSO 3.76 0.004 | -3336.39 | -13601.51

Table: 3. Formation Constant K (M") and Free energy AG
(KJmol™") of Coumarinl with TEA in different solvents.

Solvents | K,(M") K. (M") (K]An?(g)l") (K]AII? (;l")
‘Water 4.66 0.023 -3876.99 -9502.86
DMF 6.61 0.009 -4457.61 | -11866.49
DMSO 8.14 0.007 -5282.11 | -12499.59

4. Conclusion
The absorption properties of coumarin-1 with NBA and TEA in
three different solvents water, DMF and DMSO were discussed
clearly. The ground state formation constants were calculated
and tabulated.
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