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£ ¢k 1,35 7-Tetranitro-1, 3, 5, 7-tetraazacyclooctane (homocyclonite)®] A4 e gloj A HiE
& ), 8, 5-trinitro-1, 3, 5-triazacyclohexane (cyclonite)e] FAo] A s]Ed, £ g% u&vs)
YE =44 F 4AE homocyclonite & 7+ F714A A4 549 1, 5-endomethylene-3, 7-dinitro-1, 3,
5, 7-tetraazacyclooctane (DPT) S AAz2zrtxzdv 2 $43z dAlve] F ojgdald ofmlx N
HgE A3 A WU-gFe R7hE & paraformaldehyde o] HH k& o] AT o2
& FEIRed, (H13z) A4 AYolA 4R AR vl wngozA FH4 50 homocyclonite
o AU 4% 97 A% 2L Falst,

ABSTRACT. 1, 3,5, 7-Tetranitro-1, 3, 5, 7-tetraazacyclooctane (homocyclonite) is prepared simul-
taneously with 1, 3, 5-trinitro-1, 3, 5-triazacyclobexane (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 »s. 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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Infrared Spectrophotometer: Perkin Elmer &}
727 BY

Nmr Spectrophotometer: Varian &) T60AE

Liquid Chromatography: Waters 4] 6000A 3

CHN Analyzer: Hewlett Packard A 18583

Meling Point App.: Fisher® 1A 6301 2
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Téale 1. The ratio of total methylene group vs. amino
N group dependence of paraformaldehyde added.

%,

7 FRA ubg EFE 20ml A2 35
25°C8 F5< 100mi4g 7hsta 20°C 717
WZste] J=ot 2UE feldaolE FAAH
FPesd ¥ 80°Cef Az A 547
T A2AA AR AL RE v 2 A
Table2 B Figs. o)A 2y vls} 2o

25 2t gretgel 8ol

JA 2zt de st el & 3
% &4, NMR, CHN £4 2 IR spectrum
5oz Balgsc,

DPT 2| &ol =4 200.5°C(RA A oPd)

NMR (in DMSO-ds): 4.17 (endo 2H):
4.87, 5.07, 5.47, 567 (8H).

CHN 4 : #4437 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(8) 1250
(m) 1200(m) 1080(m) 1060(W) 1020(W)
990(m) 970(W) 920(S) 840(m) 820(m)
800(m) 770(m) 740(W) 700(W) 640(W).

Cyclonite 2| &L, =7 203°C(2AH o)

NMR(in DMSO-4;): 6. 12(6H) sharp singlet

CHN &4 :C, 16.22H, 272N, 37.84; #
AX C, 16.51H, 296N, 36.48.

IR (KBr, ecm™%): 1590(S) 1570(S) 1530(S)

Ratio (4) | Amount of (CH:0), added (g)

> ' e 1460(S) 1430(8) 1420¢S) 1390(S) 1350(W)

. a; e 1310(m) 1310(m) 1265(3) 1230(m) 1215

0.90 7.33 (8) 750(m) 605(S) 590(S)

0.95 10.17 Homocyclonite 2| 501, =4 283°C(A X

1. 60 13.00 ohd)

105 il NMR (in DMSO-ds): 6.01(8H) sharp singlet

Table 2. Composition at each step.
Step
Component
1 2 3 4 5 8 7

DPT 100 49.7 53 1.7 1.7 15 0
Cyclonite 0 16.3 14.0 18.7 20.2 4.5 15.2
Homocyclonite 0 34.0 80.7 79.6 78.1 84.0 84.8
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CHN #4 :443 C, 16.22H, 272 N,
37.84; 4% C, 16.50 H, 2271 N, 37.61.

IR (KBr, ecm™): 1570(S) 1545(S) 1460(S)
1430(W) 1400(S) 1380(m) 1330(S) 1265(S)
1230(S) 1110{W) 1090(m) 1040(S) 950(m)
915(8) 880(W) 840(m) 770(S) 750(W)
720(S) 650(m) 620(8) 590(S).

o] 49 EAAFE ofn] wuyl AR}

1001-

W
<
T

Homocydorite vield (wt*e)

Homocycl onite purite (wt /)

28 B 0% 05 100
ratio (A )

Fig, 1. Dependence of homocyclonite yield on the
total methylene group vs. amino N ratio.
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o FPAY Al A, HHARA 7R para-
formaldehyme %9 w3}e]l 93] do|Z ho-
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Fig. 2. Dependence of homocyclonite purity on the

total methylenegroup vs. amino N ratio.
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Fig. 3. Liquid chromatogram at each step during the reaction.
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A9 JAHEE AA2ErtEddd) o5
o 248 ARE Fig. 3, 40 VR

Figs. 3, 40l BAH vis} Zo] AN az2nts
aejge 98 2 gAY B4 43
T, HEEIld e 4489 92> DPT 2
ZA s wbgo] AYFholl =t DPT 2 &2
AR 743k homoeyelonite B cyclonite & &
2& A& FUMgE B Erh oA dEA Y
Aol A whge F44Ee] DPT oy, &A%
2§ A 5-& homocyclonite B cyclonite &) £3}&
& Hepll e Aotk zalz uk3-e] LA
A g2 AR glel RE HMT EAE
DPT 2 #3=, o] DPT7 A% w3l
homocyclonite & cyclonite & 282 AA 3=
el 2 29A € 394 gz
o}, w4 B¢ homocyclonite & £
2 274717 9dAE 224 2 3=l s
ZA & 233 ok gt

&5, Castorina® B3e] 23}, PAd=
homocyclonite & ¥H-g A& o] &3 &
e alls] g obe)x N7j8 vlge] 4 &
A eEpiich, o] ARAS A, <
AA 24 784 paraformaldehyde ¥7-52
gz HMT 22159 dwlgdar|e, o=

—O- DPT
~O--Cyclonite
\*e) —8— Homoc yclonite

Step

Fig. 4. Percentage of each compont at each step
during the reation,
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ammonium nitrate $-¢] ammonium ion & HMT
TAFY obvlx NJ|&F fA%A A3ads
e, & 9 Ay A A S
of &3 APArtz 3%k 2keF Castorina
] ARAFH} S, AW AY ¥g
°] .0¢ W Wgage] A Frohm Y
A,z $2]Eo] WA 8o 243}
€ 948 A el H4 {24 O
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A AR Ase v-ge) F1%el =2} homo-
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2l g vhebli®, u)go] .85 o] Aol A=
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homoeyclonite #AFzo Fetx] Eimz
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