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The 1-acetyl-2-naphthol and 2-acetyl-1-naphthol isomers (Figure 1) form an 

intramolecular hydrogen bond (IMHB), due to the close relative position and orientation of 

the carbonyl oxygen towards the hydrogen of the hydroxyl group.1-9 The formation of 

intramolecular hydrogen bonds (IMHB) in organic compounds can provide them 

photophysical properties with a multiplicity of applications in various scientific and 

technological domains. Generally, upon photo-excitation of compounds a fast acid-base 

reaction can occur via the IMHB resulting in a tautomeric transformation from the ground 

state enol form to an excited state keto form (excited state intramolecular proton transfer, 

ESIPT). Compounds who exhibit ESIPT phenomena are drawing considerable attention, due 

to their unique properties which facilitate novel optoelectronic applications, particularly 

focusing on chemical sensors, fluorescence imaging, proton transfer lasers, and organic light-

emitting diodes (OLEDs); furthermore, they are also used as fluorescent probes of 

microenvironments in biological systems. 

Figure 1. Structural formulae of 1-acetyl-2-naphthol (a) and 2-acetyl-1-naphthol (b). 

Previous studies revealed that 2-acetyl-1-naphthol is thermodynamically more stable 

than 1-acetyl-2-naphthol isomer, both in the crystalline and gas phases.9

This presentation intends to continue with the energetic-structural characterization of 

these two isomers, with more focus on the energy of phase transitions (crystal-liquid, liquid-

gas and crystal-gas). For this purpose, studies of sublimation, vaporization and fusion were 

carried out using a high-temperature Calvet microcalorimeter (Setaram HT1000, Lyon, 

France). A typical thermokinetic curve for these phase transition processes is depicted in 

Figure 2, where it can be seen that each calorimetric run is separated in two steps. In the first 

step, the heat flow relates to the process (cr, 298 K)(l, TCalvet>Tfusion) that involves heating 

of the crystal, its fusion, and heating of the resulting liquid. The second step begins with 

reducing pressure in the system which leads to the vaporization of the liquid (l, TCalvet)(g, 



TCalvet). The sum of the two processes corresponds to the sublimation of the crystal (cr, 298 

K)(g, TCalvet). 

Figure 2. Typical thermokinetic curve for phase transition experiments using Calvet microcalorimetry (drop 

technique). 

In this approach, the Calvet's working temperature, TCalvet, has to be higher than the 

temperature of fusion of each compound.10,11 For this reason Differential Scanning 

Calorimetry (DSC) studies have also been carried out to obtain the fusion temperature of each 

isomer, as well as the fusion enthalpy at corresponding temperature. 

The versatility of this approach using Calvet microcalorimetry for the combined 

energetic study of the three phase transitions of the o-acetylnaphthol isomers will be 

discussed. The results obtained will also contribute to a deeper understanding of the energy 

difference registered for the two isomers, of 27.7 kJmol-1.9
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