
Abstract 
The presented Ph.D. thesis is aimed at the preparation and characterisation of novel 

crystalline materials with application potential in nonlinear optics (NLO). The main goal was 

preparation of crystalline salts and adducts (cocrystals) of selected nitrogen-containing 

heterocycles with a range of organic and inorganic acids. Based on previous study and quantum-

chemical calculations, the following starting heterocycles were selected: 2-aminopyrimidine, 

4-aminopyrimidine, 5-aminopyrimidine, 3-amino-1,2,4-triazine and 3-amino-5,6-dimethyl-

1,2,4-triazine.  

The prepared materials were characterised mainly by X-ray diffraction and vibrational 

spectroscopy and the interpretation of the vibrational spectra was based on quantum-chemical 

calculations. 

The systems based on aminopyrimidines were the first field of study in presented thesis. 

The thesis represents a finalisation of our previous study focused on inorganic salts and 

cocrystal in the case of 2-aminopyrimidine. The characterisation of a pair of cocrystals with 

boric acid was accomplished. The 12 new salts and adducts were prepared and characterised in 

the case of 4-aminopyrimidine and only one crystalline product - adduct with succinic acid - 

was obtained in the case of 5-aminopyrimidine. 

The systems based on 3-amino-1,2,4-triazine and its methylated analogue were the 

second field of study. The addition reactions with water and alcohols were observed for 3-

amino-1,2,4-triazinium cation in previous study. These reactions were monitored by Raman 

spectroscopy in solutions and new products of reactions with malonic acid were characterised 

in the thesis. No reactions with water or alcohols were observed in the case of 3-amino-5,6-

dimethyl-1,2,4-triazine, although the cation was found to undergo dimerisation enabled by the 

increased reactivity of the methyl group in position 5. In total, 6 new salts or adducts containing 

uncharged molecule or monomeric cation, one product of an addition reaction with malonic 

acid and 9 salts containing dimeric cations were obtained. 

In total, 31 new crystalline materials were prepared and characterised, out of which 7 

adopt non-centrosymmetric arrangement. The second harmonic generation efficiency of 

powder samples for 5 prepared materials was determined and application potential for NLO 

was discussed. 
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