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Insensitive explosives Insensitive explosives 
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Related compounds to FOXRelated compounds to FOX--77
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Synthesis of  Synthesis of  
55--dinitromethyltetrazole (I)dinitromethyltetrazole (I)
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Synthesis of  Synthesis of  
55--dinitromethyltetrazole (Il)dinitromethyltetrazole (Il)
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RetrosyntheticRetrosynthetic analysis of analysis of 
55--dinitromethylidenedinitromethylidene--1,41,4--dihydrotetrazoledihydrotetrazole

8

N
N N

H

H
N NO2

NO2

N
N N

H

N
NO2

H

NO2

N
N N

H

N
NO2

CO2Et

NO2

NC NO2
NO2

CO2Et

N
N N

H

N

CO2Et

N OH N
N N

H

N

CO2Et

NC
CO2Et

N
N N

H

N

CO2Et

NO2

N
N N

H

N
CH3



Agency for Defense DevelopmentAgency for Defense Development

High Energy Material High Energy Material 

Latypov, N. V. ; Bergman, J.; Langlet, A.; Wellmar, U.; Bemm, U. Tetrahedron, 1998, 54, 11525.

Astrat'ev, A. A.; Dashko, D. V.; Mershin, A. Y.; Stepanov, A. I.; Urazgil'deev, N.
Russian J. Org. Chem., 2001, 37(5), 729. 

Synthesis of Synthesis of 
dinitromethylidenedinitromethylidene from methylfrom methyl
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Synthesis of  Synthesis of  oximeoxime 55-- 
dinitromethyltetrazolylacetatedinitromethyltetrazolylacetate
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Synthesis of  Synthesis of  
55--dinitromethyltetrazole and its saltsdinitromethyltetrazole and its salts
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TautomerismTautomerism of of tetrazoletetrazole--tetrazolinetetrazoline
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UV absorption in UV absorption in MeOHMeOH
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UVUV--Vis of Vis of tetrazoletetrazole derivativesderivatives
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Energy difference of Energy difference of tautomerstautomers

a) RHF/6-31G(d) calculation ΔE=0.75 kcal/mol
b) B3LYP/6-31G(d) calculation ΔE=3.90 kcal/mol
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DSC of ATDNMDSC of ATDNM
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TGA of ATDNMTGA of ATDNM
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55--Dinitrotetrazole was readily preparedDinitrotetrazole was readily prepared fromfrom ethyl 5ethyl 5-- 
tetrazolylacetate, via ethyl 5tetrazolylacetate, via ethyl 5--tetrazolyldinitroacetate. tetrazolyldinitroacetate. 

55--Dinitroterazole exists in the mixture of Dinitroterazole exists in the mixture of tetrazoletetrazole and     and     
tetrazolinetetrazoline, because of small energy difference., because of small energy difference.

ConclusionConclusion
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