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Fig.1 IR spectrum of intermediate
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Table 1  Effect of pH value on the yield of intermediate
pH 5 6 7
yield /% 58.2 87.4 76.6
T/°C 77 -80 78 =80 77 =80

Note: T=50 °C,t=2 h,n(2,2-dinitropropane-1,3-diol) /n( formalde-
hyde) /n( tert-butylamine) =1.0 : 1.0 : 2.0.
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Table 2 Effect of the reaction temperature on the yield
(sgcpion 0-10 10 -20 20 -25 >25
temperature/°C
yield/% 52.7 78.2 87.2 78.4
T/°C 151 =154 152 -154 153 -154 150 -154

Note: n (1, 3-ditertiobutyl-5, 5-dinitrohexahydropyrimidine ) /n ( nitric
acid) =1.0:24.6,t=2 h.
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Synthesis of 1,3 ,5,5-Tetranitrohexahydropyrimidine with High Yield

ZHANG Li-jie, JI Yue-ping, CHEN Bin, DING Feng, LI Da-peng, LIU Wei-xiao
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The intermediate 1,3-ditertiobutyl-5,5-dinitrohexahydropyrimidine was prepared via Mannich reaction using 2,2-dinitropro-
pane-1,3-diol,formaldehyde and tert-butylamine as materials, and 1,3,5,5-tetranitrohexahydropyrimidine (DNNC) was obtained finally
in total yield of 76% and purity of 99%. The DNNC was characterized by IR,NMR,MS spectra,elemental analyses and DSC. The results
show that the decomposition temperature of DNNC is 222.2 °C,and the friction and impact sensitivities of DNNC are 60% and 28.5 cm,
respectively, showing a better thermal stability and lower mechanical sensitivity.

Key words: organic chemistry; energetic materials; 1,3,5,5-tetranitrohexahydropyrimidine; synthesis; characterization
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