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The development of novel photochromic systems capable of existing in more than two forms when subjected to different external stimuli has gained an increased interest in the last decades due
to their industrial applications in optical memory devices, sensors, switches, intelligent windows and displays [1-4].

As a continuous work of our research group in the frame of multistate/multifunctional systems we report herein the synthesis, X-ray structure, spectral properties of 2-(2-hydroxybenzylidene)-5-
Kmethylcyclohexanone and 1-(2-hydroxybenzylidene)butanone and their behavior as a function of pH. Additionally kinetic information was achieved by carrying out direct and reverse pH jumps. /

Introduction

a N a N
EtOH O EtOH o
2 + > HBMC 2 + \)]\ t > HBB
_0 NaOH P _O NaOH y
OH @) OH O OH O
- / - /
Synthesis of 2-(2-hydroxybenzylidene)-5-methylcyclohexanone (HBMC) Synthesis of 1-(2-hydroxybenzylidene) butanone (HBB)

Results and discussion Results and discussion

The HBB compound was obtained by condensation reaction in basic alcoholic
solutions from 2-hydroxybenzaldehyde and butanone. The HBB structure was

The HBMC compound was obtained by condensation reaction in basic alcoholic
solutions from 2-hydroxybenzaldehyde and 3-methylcyclohexanone. The *H NMR

experiments were recorded in DMSO-d, and CD,0CD, and proved the structure (Fig.1 ). confirmed by NMR spectroscopy (Fig. 5).
X-ray single crystal study demonstrated that compound HBMC has a molecular crystal | The kinetics of the direct pH jumps from
structure built up from neutral units, as shown in Fig. 2. L AL OH 1.5 to 12.2 is presented in Fig. 6. After a
BN direct pH jump to 12.2, the unprotonated
119 13 K 0 form is formed with a maximum
N o absorption at 384 nm. This is followed by
| I © / / / / | / a kinetic process represented in Fig. 6.
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Fig. 3. UV-VI5 spectrum of HBMC at acidic pH Scheme 2. Proposed network of chemical reactions
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was gradually increased with the pH and Wavelength (nm) Fig. 7. UV-VIS spectrum of HBB at pH 0.5
the saturation was observed around pH Fig. 8. Spectral vgriations of HBB after reverse pH
13, as the acido-basic equilibrium Jump 3.7<pH<1.3
0o presented in Scheme 1 is drastically The absorption spectra of HBB taken after reverse pH jump from an
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Fig. 4. UV-Vis spectra of HBMC in basic pH

equilibrated solution at pH 3.7 to 1.3 is presented in Fig. 8. The reverse pH
jump shows the formation in time of the cationic species with the
characteristic absorption bands at 442 nm and 304 nm.

Conclusions

v New hydroxybenzylidene derivatives has been synthesized and characterized by NMR spectroscopy;
v pH dependent photochromic behavior of HBMC and HBB in acid and basic environment was assessed using UV-Vis spectroscopy;
v X-ray diffraction of HBMC shows a monoclinic packing of crystal system with 4 molecules/unit cell;

v" The detailed kinetic studies of HBB after direct and reverse pH jumps permit to identify the species present at each pH value.

References

Acknowledgements [1]. Irie M., Fukaminato T., Matsuda K., Kobatake S., Chem. Rev., 114 (2014) 12174-12277.

[2]. Guo X., Zhou J., Siegler M.A., Bragg A.E., Katz H.E., Angew. Chem. Int. Ed. Engl., 54 (2015) 4782-4786.

[3]. Pina F., Melo M.J,, Laia C.A.T., Parola A.J., Lima J.C., Chem. Soc. Rev., 41 (2012) 869-908.

[4]. Alejo-Armijo A., Corici L., Buta I., Cseh L., Moro A.J.,, Parola A.J.,, Lima J.C., Pina F., Dyes Pigm., 174 (2020)
108013.

We are thankful to the Romanian Academy, “Coriolan Dragulescu” Institute of Chemistry (Project 4.1.1) for
financial support.



