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9 A 22 97 AT WIEAL HAaA

ABSTRACT. 1, 3,5, 7-Tetranitro-1, 3, 5, 7-tetraazacyclooctane (homocyclonite) is prepared simul-
taneously with 1, 3, 5-trinitro-1, 3, 5-triazacyclohexane (cyclonite) by nitrolysis of hexamethylene-
tetramine. The purpose of our study was to detect the existence of intermediate, 1, 5-endome-
thylene-3, 7-dinitro-1, 3, 5, 7-tetraazacyclooctane (DPT), by liquid chromatography based on the
reaction mechanism, to derive the theoretical equation which is determinated by the ratio of total
methylene group vs. amino N, for the proper quantity of paraformaldehyde added in the reaction
and to obtain the optimum condition for maximum yield and purity by comparing the ex-

perimental results with the theoretical equation.
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Tbale1. The ratio of total methylene group vs. amino
N group dependence of paraformaldehyde added.
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52 =4, NMR, CHN %4 2 IR spectrum
Fo.z it

DPT o} &1 %1=4 200.5°C(EAR ob4d)

NMR (in DMSO-dg): 4.17 (endo 2H);
4.87, 5.07, 5.47, 5.67 (8H).

CHN ¥4 :Al4x C, 27.53 H, 4.62 N,
38.52; 4% C, 27.55H, 4.66N, 38.77.

IR (KBr, em™): 1530(S) 1490(m) 1470(W)
1390(m) 1370(W) 1340(S) 1270(S) 1250
(m) 1200(m) 1080(m) 1060(W) 1020(W)
990(m) 970(W) 920(S) 8&40(m) 820(m)
800(m) 770(m) 740(W) 700(W) 640(W).

Cyclonite 2| 20|, 517 203°C(2.A F] o})

NMR(@{In DMSO-ds): 6.12(6H) sharp singlet

CHN #4 : C, 16.22H, 2. 72N, 37.84; A
AA C, 16.51H, 2.96N, 36.48.

IR (KBr, em™): 1590(S) 1570(S) 1530(S)

Ratio (A) ‘ Amount of (CH:O), added (g)

. ‘ 00 1460(S) 1430(S) 1420(S) 1390(S) 1350(W)

0';7) 1‘ 66 1310(m) 1310(m) 1265(S) 1230{m) 1215

0.85 4.50 (m) 1040(S) 915(S) 880(W) 840(m) 770

0.90 7.33 S) 750(m) 605(S) 590(S)

0.95 10.17 Homocyclonite 2| &91. ==+ 283°C(1.A4 X

1.00 13.00 o]-ﬂ )

105 15.84 NMR (in DMSO-dg): 6.01(8H) sharp singlet

Table 2. Composition at each step.
Step
Component
1 2 3 4 5 6 7

DPT 100 07 | 53 1.7 1.7 L5 0
Cyclonite 0 16.3 14.0 18.7 20.2 14.5 15.2
Homocyclonite 0 34.0 80.7 79.6 78.1 84.0 84.8
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CHN ¥4 :A44x C, 16.22H, 2.72 N, g% AFd 2 JRS BT & gk

37.84; ¥4 C, 16.50 H, 271 N, 37.61. <
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Fig. 1. Dependence of homocyclonite yield on the Fig. 2. Dependence of homocyclonite purity on the
total methylene group vs. amino N ratio. total methylenegroup vs. amino N ratio.
ﬂ ﬂ
I 10P T
‘ ' 2.Cyclorite
! 3. Homocyclonite

|
‘ |
|

) U\,J \JJ\ WMULL

2 1
STEP7 STEPG STEP 5 ST P4 5TEP3 STEPZ STEP?
column.poracil  sotvent: dioxane (35 °/ ) -cyclohexanone{ 65 %)  detector UV 254nr 02 AUFS

Fig. 3. Liquid chromatogram at each step during the reaction.
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homocyclonite & ¥ A 2Ho] EA3E F
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AL vehiglie. 28 A@A S sk, ¢
A A 24 7}8)A paraformaldehyde £-A-52 v
A7l HMT #4459 ddalris, o3z
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Fig. 4. Percentage of each compont at each step
during the reation.
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