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Introduction.  The basic requirements for explosives are high energy storage stability of chemical compounds (chemical stability) and maximum safety at work, when can be reached low sensitivity to impact and thermal effects and low toxicity. The high explosives currently used in the civilian and military sectors do not adequately meet modern safety requirements and are one of the reasons for the search for new high energy compounds. 
Scientific research carried out during 2014-2016 year was focused on N-(2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amine. These investigations aim was to create new high-energy potentially explosive materials. During the research, the modeling of new high-energy materials and their theoretical and experimental research were performed. As a result, N- (2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amine was synthesized. Based on the theoretical results of the investigation of this material, was determined that this material must be impact resistant and have better explosive properties than well-known TNT. 
Experiments on impact resistance of this material have been performed. The get results let to confirm that the theoretical assumption that the new explosive material N- (2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amine is impact resistant as well as TNT. In this way the results of the theoretical studies were validated experimentally. In addition, the results of theoretical studies let to conclude that the number and position of the amine and nitro groups in the molecule influence the chemical and thermal stability and explosive properties of the new explosive. Moreover it has been found that the introduction of nitro groups improves the explosive properties of a new high-energy material, and the additional amine group in some cases improves the impact resistance of N- (2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amine.
Method of investigation. A synthesis of the materials needed for the experiments was performed. The melting point of the test substances was determined in open glass capillaries 1 mm in diameter using a MELT-TEMP instrument. All reagents used in this work were purchased from Sigma-Aldrich, Fluka and Merck and further used for work directly. The melting point of the synthesized materials was determined in 1 mm diameter open glass capillaries using a MELT-TEMP instrument. The progress of the reactions and the homogeneity of the resulting materials were controlled using thin layer chromatography (PSL) and silica gel 60 F254 on aluminum backing plates (Merck). IR spectra were recorded on KBr compressed tablets with a Perkin-Elmer spectrophotometer (FT-IR Spectrum BX II). LC-MS studies were performed on Agilent technologies 6246 and LCMS-2020, Shimadzu instruments.
The structure of the molecule and its fragments has been studied by the Becke’s three-parameter hybrid functional applying the non-local correlation provided by Lee, Yang, and Parr (B3LYP) [6], – a representative standard DFT method. 
Investigation Results. The UV-Vis spectra of the materials under study were both measured and calculated, too. UV/Vis spectra measurements of N-(2,4,6-trinitrophenyl)-1H-1,2,4-triazol-3-amine were spectrophotometrically carried out applying Lambda 25 (Perkin Elmer, Waltham, MA, USA) UV-VIS spectrophotometer using 1.0 cm optical path cells and recording spectra with 0.4 nm accuracies in ethanol medium. IR spectra were recorded in KBr disc on a Perkin-Elmer spectrophotometer (FT-IR Spectrum BX II) at accuracies 1 cm-1. The RAMAN spectra is presented in Fig. 1.
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Fig. 1 The facsimile of the recorded RAMAN spectra issued by the device. The spectrum of synthesized TNT sample is shown in black line and yellow in the instrument database

Conclusions. The new high-energy (potentially explosive) materials have been created by rational molecular design. The principles of the latest quantum mechanics, organic chemistry and materials science methodologies were tested, practically applying their suitability to the development of such materials with desirable properties. Expected properties - impact resistance of new construction materials, high temperature, resistance to aging, etc. important parameters recently identified by NATO military specialists as basic in the "insensitive munition (IM)" category.
Theoretically (computer modeling) and experimental (spectroscopic, physico-chemical, mechanical, etc.) materials were further tested in preliminary but very important tests in practice, resistance to heating, hydrolysis, light exposure and contact with metals. 
At the same time, a methodology for the identification of these new substances was developed, based on two basic principles: physical, - comparative spectroscopic analysis, and chemical, - new chemical analytical tests using color reactions. The key features for the identification of these new substances have been identified.
Limitations. However, further research is needed before this new material can be used in military applications as a new explosive. Such as:

• Synthesize materials for improved oxygen balance and explosive properties by transforming N- (2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amine and N- (3-amino-2,4,6- trinitrophenyl) -1H-1,2,4-triazol-3'-amine to their nitro derivatives, each having an additional nitro group in the triazole ring.

• Investigate N- (2,4,6-trinitrophenyl) -1H-1,2,4-triazol-3'-amino, N- (3-amino-2,4,6-trinitrophenyl) -1H-1,2 , Explosive properties of 4-triazol-3'-amino and N (3 ') - (2,4,6-trinitrophenyl) -1H-1,2,4-triazole-3', 5'-diamine and their improved nitro derivatives dependence on their degree of compression (density). 

It is hoped that, as a result of the above-mentioned studies, the new explosives will be able to be used in military practice.
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