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Molecules KR-1, KR-2 and KR-3 shows ether linkage and KR-2 closely resembles the 

structure of TEX with additional bridged -NNO2 functionality. By comparing the structure of 

KR-5 with rest of the molecules, it is observed that bridged and caged structures showed 

higher density with greater detonation properties compared to planar structures. It is also 

noted that by increasing the number of -NNO2 groups in the molecules increases the density 

of molecule thereby increasing detonation properties.  

 

Figure 1. Structures of designed Molecules 

 

 

Figure 2. 3D Optimized Structures 
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Scheme 1. Retrosynthetic analysis of KR-3 and KR-6 

The expected detonation products of designed molecules were calculated and shown in 

Figure 5. It is observed that in all the cases the major detonated product is Nitrogen and in 

majority cases, the least detonated product is Carbon monoxide. The other detonated products 

include water, carbon and carbon dioxide, representing the environmental compatibility of 

explosives after detonation. 

 



 

7

 

Figure 4. Calculated detonation products of Nitramine based compounds 

The Infrared spectrum of all the six designed molecules has been predicted by DFT 

calculations. The IR spectrum of KR-1 to KR-3 shows the N-O symmetric stretching 

vibration at 1660 cm-1 whereas asymmetric stretch shows at 1310 cm-1 and stretching 

frequency of C-N is at 1290 cm-1. Since these molecules possess ether linkage, C-O-C stretch 

observed in the region 950-1150 cm-1. On the other hand KR-5 and KR-6 contains Pyrrole 

ring system along with nitramine functionality. The IR indicates N-O symmetric stretching 

vibration at 1670 cm-1 and asymmetric stretch at 1350 cm-1 along with the C-N stretching at 

1120 cm-1 (Figure 5). 
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