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Changes in structural features within a series of chemically related

compounds can be correlated with changes in the electronic absorption

spectra of these same compounds. This study involves the ultraviolet

spectra-structure correlation for a series of 2-quinolones and 2-alkoxy-

quinolines.

Experimental

All spectra were determined at a constant temperature of 20°C.

using a Bausch and Lomb Spectronic 505 recording spectrophotometer.

The solvent was spectrally pure 95 per cent ethanol. The spectral range

covered was from 205 to 350 millimicrons. The wave length reading of

the instrument was calibrated using a mercury source; absorbance read-

ings were checked at the various wave lengths using standard solutions

of KN03 and K2Cr0 4 .

Samples of each solid compound were purified by repeated recrystal-

lization to a constant melting point range of 1° C. Liquids were frac-

tionated to a constant boiling temperature. The melting points and the

boiling temperatures agreed with literature values. Stock solutions of

each compound were prepared by weighing followed by dilution with

spectrally pure 95 per cent ethanol to a known volume. Aliquots of

these stock solutions were further diluted with the solvent to a spectro-

photometrically feasible concentration range. The ultraviolet spectrum

of each compound was determined at several different concentrations.

This technique checked instrument reproducibility as well as the validity

of the Beer-Lambert Law for the molecule.

Results and Discussion

Table 1. summarizes the spectral features for the series of molecules

studied. Region A describes the spectral features below 215 millimicrons,

region B features between 215 to 240 millimicrons, region C features

between 240 and 260 millimicrons, region D features between 260 and

300 millimicrons, and region E spectral characteristics above 300 milli-

microns.

In this series of compounds the only ultraviolet spectrums that are

reported in the recent literature are for 2-quinolone, 4-methyl-2-quino-

lone, and l-methyl-2-quinolone. The results that are quoted for these

molecules in Table 1. agree closely to those in the literature (1, 2, 3).

The absorption maximum in the region of 210 millimicrons is previously

unreported. As yet no attempt has been made to identify the different

1. This project was done as part of an Undergraduate Research Participa-

tion Program supported by the National Science Foundation at DePauw Uni-

versity during the summer of lf>65.
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absorption bands with particular electronic transitions. However, it

appears that the following spectra-structure correlations can be made:

1. 3,4-Disubstitution is characterized by its absorption features in

regions D and E. In region D normal alkyl substitution in the 2-quino-

lone molecule shows a maximum-shoulder characteristic; 3,4-disubstitu-

tion shows a shoulder maximum-maximum feature. In region E the

normal alkyl-substituted 2-quinolone spectrally shows a shoulder-maxi-

mum-shoulder feature; 3,4-disubstitution shows a shoulder-maximum-

maximum feature. The replacement of an alkyl group by bromine in the

3-position produces the expected bathochromic shift but does not destroy

the 3,4-disubstitution characteristic.

2. Alkyl substitution on the N atom spectrally shows a maximum-
maximum feature in region D instead of a maximum-shoulder feature

seen in the case of normal alkyl substitution.

3. 2-Alkoxyquinolines are characterized by a double maximum in

region B instead of the single maximum characteristic of the 2-quino-

lones. In region E the ethers have a maximum-maximum feature at the

longest two wave lengths instead of the shoulder-maximum-shoulder

feature of the 2-quinolones.

The authors wish to thank Dr. D. J. Cook of DePauw University for

making available samples of the various 2-quinolones and Dr. C. E.

Kaslow of Indiana University for samples of the 2-alkoxyquinolines.
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