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21 4h 3% 4% Nicolet Magna IR Spectrometer 750,
Bruker ARX400 #%ff3£4R{¥, CARLO ERBA-1107 %G
R HT AL, ALLTECH Y AH 43543 , TLO000 ( 4x %) 3%
T AEuL , Rigaku RAXIS RAPID IP PO & £i7 5% o
2.2 MNZBEZHEANEZERMEZKR(TADNIW)
2.2.1 mHE-FRIBEMELA

2.0 g TAIW Jin A %] 12 mL A -5 15 B2 5 1k i)
AR 15 ~20 CHERE, & TAIW 52 W%, 57 BNE R
WEIA VKK 8 4, 1 B E A J1E TADNIW, J]
ZRMRKGE R R, TR 1570 2.3 g(We# 90.6% )
2.2.2 FHEREEILF

$:5.0 ¢ TATW 7£ 10 CF 5 min P JNAF] 20 mL 4§
IR, FHi 3 20 C LR+ 15 min, SR 5 A AL W V2 A0 3
10 °C J5 8 A kK, 15 TADNIW 5.6 g( % 88.3% )
2.2.3 WHE-ZERETRELA

1 5.0 g TATIW 7£0 ~5 CF 10 min Py A il 2
MR 10 mL A RS AL ), FHIR 2 10 C R KR
20 min, & H N, B VKK R ikE o 7, 15
TADNIW 5.71 g(W%90.1% ) .
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FD-MS UL3CHR[ 7] .
2.2.4 TADNIW By X S &k 8 @& ATt 90 40

TADNIW {£2:500 €, H N,O, , M, = 426.36, 8 F
BRI R, 2SN P2,/n,a =1.12231(8) nm, b =
1.41083(10) nm, ¢ = 1. 12331 (8) nm, Z =4,V =
1.7395(2) nm’, d, =1.628 g - em ™, o =90°,8 =

c

102.039(2)°,y =90°, WL 3CHk([ 8], TADNIW )4 F
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Fig.1 Molecular structure of TADNIW

2 TADNIW & g HE 1]
Fig.2 Molecule packing in a unit cell of TADNIW

2.3 ZZBE=ZHEANARRELR(TATNIW)
5.0 g TAIW fin A 264 -BRIEFR 1, 7E 15 ~20 C
HE, 2 TAIW 58 2 i, THR 3 30 °C, 45 1k [, B
B BARI A BN koK b i B R 4G 4.6 g0 TR C 1R
IR TEY, RN Y TADNIW B W W 4, 15 [ iR
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12 2) e A, XN 212 £ s B8 Wb A5 21 19 [ 44 4
B OWE R, =0.231 (4R 4y BN TATNIW

TATNIW A @K, i T . RO . &
MR AN TR AllE S8 EC b PR

'"H NMR (400 MHz,DMS0,50 °C ) ,5: 2.22 ~2.19
(m,CH,),6.976,6.962(d,H-7),7.290,7.277 (d,
H-1),7.601,7.594,7.581,7.575(q,H-11) ,7.719 ~
7.667 (m, H-5 F1 H9),7.992 ~7.973 (m, H3),
“C NMR(DMSO0,50 °C), §:21. 146, 22. 106, 31.011

(CH,) ,67.286,67.491,68.253,68.823,69.213 (% |-
6C),167.555,168. 148 (C=0 ), FTIR(KBr,cm ') :
1694 ( C=0 ), 1573, 1302 ( NO, ), 1391,3025 (CH, ) ,
JTLR DI (%) : (CLH N0, ), S fE (T 5 {8 -
€ 33.50(33.57); H3.49(3.52); N 29.21(29.36),
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Fig.3 Molecular structure of DATNIW
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Fig.4 Molecule packing in a unit cell of DATNIW

2.4.2 DATNIW' &% 4E

'"H NMR ( DMSO,50 C),8:2.23(s,6H,CH,),
7.208,7.193(d,H-7),7.731, 7.715(d,H-1),7.753
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(C=0), FTIR (KBr, ecm '): 1695 ( C=0 ), 1578
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Br(% ) C,, Hy Ny O SZME (35 E): C 28.02
(27.79) ,H2.80(2.78) ,N 32.39(32.41),
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Fig.6 Molecule packing in a unit cell of MPIW
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(EtOAc) ¥ ff B, TLC FH UV BEGTsml 3 i fa, LA
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CL-20 26 i 55 S g 2 78 v AN [m] i £ B2 A i 47 X0 B

R . @ #2  TADNIW {56 454,10 °C Jinkt
SERFRE TAIW 2 3 5 WORE a1, R A TAIW M
TADNIW , & & PR Bt 56 4% il 7 40 5 @ FHilR % 20 °C

BPERE 2, TAIW 5 25, TADNIW H# Z 3 H 8 T
TATNIW; @ ZF 40 °C B} B #E 3, TADNIW & % 2>,
TATNIW R £, @ % 50 C BHEUE 4, TADNIW 5 2% |
BT DATNIW, [m] i) 75 = BE 437 2 # il DATNIW 22
] S BT RS SR AR W SR AR B 70 °C B HURE
5, =¥ N DATNIW il /b & MPIW J CL-20;
©® 80 C Wt B AL 6, MPIW % £ A /& DATNIW HI
CL-20; (D 84 C B} HUAE 7, CL-20 B W 3 & 3 4 /b &
MPIW F1 DATNIW ; @ Jz i 45 5 HURE 8, CL-20 & & ik
$99% LA L, TLC JRERFZINE] T TAIW 56 ff Jiie 55 i £k
S R A Tk A i 1) A By R
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A B VR R DA i AR 0] 5 TATW g g, 36 ik i g
VRO HERR , S8 05 43 85 9 R AE T 1Y & Ik L R -
= LT A - T T O - | — £ T T -
FNZS A HE 7S A 2% 5 (0% e 40 5 g o B AR B 7™ 4 1)
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D 9 _5)
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TAIW TADNIW TATNIW DATNIW
(major)
7 7 7
AN RN Ae 0,NN RN Ae 0,88 R\nwo, 0,NNRnno,
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9 5 9 5 \9 5 S
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Reaction Mechanism of Preparation CL-20 from Tetraacetylhexaazaisowurtzitane
Nitrated by Mixture of Nitric Acid and Sulfuric Acid

SUN Cheng-hui, FANG Tao, YANG Zong-yun, BAI Jun-hong, FENG Ze-wang,
LIU Juan, LI Li, MA Peng-chang, CHEN Lian-zhong, ZHAO Xin-qi

( School of Materials Science & Engineering, Beijing Institute of Technology, Beijing 100081 ,China)

Abstract:In order to study the reaction mechanism of nitration/nitrolysis of tetraacetylhexaazaisowurtzitane (TAIW ) with the mixture

of nitric acid and sulfuric acid, all of the intermediates, tetraacetyldinitrohexaazaisowurtzitane , triacetyltrinitrohexaazaisowurtzitane ,

two isomers of diacetyltetranitrohexaazaisowurtzitane and monoacetylpentanitrohexaazaisowurtzitane were separated by means of

quenching the reaction mixture at proper time and characterized by element analysis, NMR, FTIR, MS and X-ray diffraction. The

results show that the two free secondary amines of TAIW are nitrated firstly and then the four acetyl groups of TAIW are nitrolysed

one after one under conditions of elevating the reaction temperature. Moreover,all of the intermediates stated above of the nitration

processeses were detected by thin layer chromatography (TLC) techniques.

Key words: organic chemistry; tetraacetylhexaazaisowurtzitane ( TAIW ) ; CL-20; nitration; nitrolysis; reaction mechanism; thin

layer chromatography ( TLC)



