16 % 456 W s B
2008 4 12

CHINESE JOURNAL OF ENERGETIC MATERIALS

w7 Vol. 16, No.6

December, 2008

B S 11006-9941 (2008 ) 06-0669-03

MZEBEANRFF ALK RS S KM
BAE, BEY

(FEIREHHAHFES TR FE, L 100081)
TE U LA S A A 5 H 25 08 2 1 4 CL-20 (A Ak w14 0 L 55 RS | S sl & S W Sz, 43 4598 3,5,9,11-
DU 2, -14-424-1,3,5,7,9, 11N B4 H A [5.5.3.07°.00". 0% ]+ Hi ke (13, 15-— FF 5£-3,5,9, 11-JY Z, ik -
14-57%-1,3,5,7,9 11N R A FF[5.5.3.0°°.001° 0% 2 T ke A0 13,15- 50 HF 3E-3,5,9, 11-PU Z, JjE 3t -14- 48 24 -
1,3,5,7,9, 11- R F I [5.5.3.0°°. 040" T+ Fike, FHICHE ST FTIR NMR Fl MS %5 F Bt L2 44 347 T
FE ' H NMR 5 §=6.2 F1 5.4 BEERA AL R 2 0 1 09 19 20 05 J2 35 25 307 10 7S 0 2 5 1 2% e 7 A 400 1) AR 1E

X =LA A A R T A BE A R A AR
FEE AL
hE 4% S, TI55; 0626.2

1 5 &

VU 2, B3N R AR S AR 25 e (TALW) J2 i N 38 N
R A= AR 2% ¢ (HBIW ) 58 4 S0 1B 75 21 1 — Fh o ]
R E N AMSEL CL-20 Tk Ak A= 7= 1 S5 A Y 4k R
P2 TAIW 07 A 5 F AR SR Y 1 5 A A
A, T2 e JE T 45 F 1 WA AT LAB U 1 35 1 A
Xof F AT B A B4 B — R BB A N W g 1
AHAKZIHUEY .

ARFFEARIA T TAIW 55 [0 28 K A= i 19 48 5 5L I 17
WFoE e 9. TAIW L5 B | 2 G & T S L 4% 1) 75
27 3,5,9,11-J4 2, B 3k-14-424%-1,3,5,7,9,11- N &
JeHIR[5.5.3.07°.07"°. 0% 1+ Fi ke (2a) ,13,15-—
I 3£-3,5,9,11-PU Z, ik 3E-14-%824-1,3,5,7,9, 11 -5 A
ZeHIF[5.5.3.07°.0"". 05" ]+ HkE (2b) FI 13, 15-
TAMHE3,5,9,11-0Y 2 k145 24-1,3,5,7,9,11-
AR TIH[5.5.3.07°.00". 0% ] 4 T kg (2¢)
(Scheme 1), W IREEAL G P04 O i 10 Fi 4, v] 2245
FIAE T CL-20 (3 BUE R & Re b & s e A
YA Ak T S R R

2 IEERSY

2.1 iKFI RIS
R AL £% S Elementar Vario EL B o0 & 43 #7{¥ 5

75 B 81 :2008-04-15 ; /& [E| B # :2008-08-25
EEUWE AU T A RS Al AT 58 2 4 (20060442002 )
TEE B A PhAHE (1973 — ), 55, PRI, 1, Ao & BB M RE & BT 92

e-mail; sunch@ bit. edu. cn

VU2 WS R AL ZE e s WETEAE & 5 RAE

XEARIREG A

Ac—N N—Ac Ac—N N—Ac
iz:N III\I—_I}:C Ac—N N—Ac Ac—N N—Ac
\ / +RCHO—» .
e Ny N~ SN N o >N
PN PN ¢
R”SOH HO” "R R R
1 2
la; R=H  1b: R=CH, lc: R=CH,Cl
2a; R=H  2b: R=CH,  2c: R=CH,Cl

Scheme 1

Nicolet Magna TR380 Y 21 #b 5% 4% 4% ; Bruker ARX400
R ILHRAL ; TSQ 452B AU BT i 4% ( LA B be g 201, v
T-HEH 100eV ), Bruker ESQUIRE _LC/MS & #H {0, 1% -
JRRERE B AY , BIFLEX 1T % MALDI-TOF Jfi %1% .

TAIW A 250 3 [ ], H Al i 8 23 fr i
2.2 3L I
2.2.1 TAIW 5HEEMRE"

TE 50 mL B ETBS A A 2 g(5.95 mmol ) TAIW , #&
JE A 10 mL ZJi,37% WKW 3 mL, 7EH IR T,
WEARFY: , IR 5 W) 18 12 8 0 AR5 B S T, IR
H,iod 38, B %, TR M1L4 g 7R
62.2% . JNAIFHSCHRIS BT, P AR 4 5 (65% ) o

'"H NMR(DMSO) : §, 2.00(5,12H, 4 CH,), 4.68
(7,4H, 2 CH, fik4# 1), 5.53(6,4H,%5 1), 6.26(7,
2H, 2 CH % )., “C NMR(DMSO0,60%C) : §, 23.07 ~
24.18(d, 4CH,), 68.59 ~79.37(10,% I 6CH) , 84.01
~85.31(d, 2CH, Ft4% 1), 173. 64 ~ 174.69 (d,
4 C=0 ), IR (KBr em™'): 3025.8 (C—H% I),
1685.5( C=0 ZMWt%L),1124.3(C—0—C), MS(CI),
m/z:379([M +1]" ,64% ) ,349([M—CH,0 +1]",
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46% ), JTCE BT (%) : C H,LNO i1 B H (55
fH): €50.79(50.70), H5.86(5.90), N 22.21(22.
18) .
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Bt 1 g (2.98 mmol) TATW F1 5 mL 40% Z, [ %5 TR
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'"H NMR (DMSO,60 C): §,1.369 ~1.383(d,
6H, fk#E I+ 2CH,), 2.010 ~2.018 (d, 12H,4CH,) ,
4.756 ~4.769 (d,2H, 2 CH k%% ), 5.464 (s,4H,
S8 1), 6.262 ~6.279 (4,2H, 2CH % ) ."C NMR
(DMSO0,60 C): §,20.62 ~21.63(d, ks I 2CH, #
ZMk % I+ 4CH,),64.78 ~74. 43 (10, % I 6CH),
85.91 (s, fik4% I 2CH) ,166.29 ~168.14(1,4C=0 ),
IR (KBr em '): 3420 (C—H % ), 2980
(—CH,—),1678 ( C=0 4 f#), 1150 (C—0—C),
MS (ESI), m/z: 405.3([M-1]" ), JTCENH (%) :
CiyHye NJOs 7T MH (L5 {H): C 53.19(53.13),
H 6.45(6.53) ,N 20.68(20.55)
2.2.3 TAIW 55 ZEBH KR

# 2 g(5.95 mmol) TAIW Fl 8mlL40% 55, Z, 1 15 Tk
JA 50 mL 5 S5 b, i T BB, A i
UE L FHN BRI S, THRE 1 2.1 g0 193 74.2%

'"H NMR (DMS0,60 C): &, 2.006 ~2.069(d,
12H,4CH,), 3. 738 ~3.939(3,2CH,CL), 4. 907 ~
4.945(d,2 CH Fk%E 1), 5.542 ~5.681 (d,4H,%
1), 6.195~6.361 (4,2CH % I-).”C NMR (DMSO,
60 °C): §,20.67 ~21.55(d, Z it} I 4CH,) ,43. 10
~43.57(d,2CH,Cl)65.48 ~74.86(10,% I 6CH) ,
88. 81 (s, Mk # I 2CH), 166. 50 ~ 168. 36
(d,4C=0 ), IR (KBrem™'): 3458 (C—H % I),
3003,2903 (CH,,—CH—) , 1682 ( C=0 Z fit¥),
1397,1158,1120,1050,1012,779, MS( MOLDI-TOF) ,
m/z; 497. 2 [M + Na - 1], JG&E 5 (%)
CisHyNOCLIFH(H (LB fH ) : C 45.58(45.52),
H5.09(5.11) ,N 17.68(17.70) ,
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Fig. 1 Molecular structure of compound 2a
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Table 1 'H NMR data of cage compounds 2
compound T/°C solvent cage ring ether chain acetyl group

2a 25 dg-DMSO 6.193 -6.333(7,4H) 4.589 -4.708(m,2CH,) 1.911 -2.035(m,12H)
5.478 -5.581(6,2H)

2b 25 ds-DMSO 6.153 -6.344(7,4H) 4.750 -4.784(m,2CH) 1.958 -2.034(m,12H)
5.441 -5.578(5,2H) 1.305 -1.380(m,2CH;)

2b 60 ds-DMSO 6.262 -6.279(4,4H) 4.756 -4.769(d,2CH) 2.010 -2.018(d,12H)
5.464(s,2H) 1.369 -1.383(d,2CH;)

2¢ 50 dg-DMSO 6.195 -6.361(4,4H) 4.907 -4.945(d,2CH) 2.006 -2.069(d,12H)
5.542 -5.681(d,2H) 3.738 -3.939(3,2CH,Cl)
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Synthesis and Properties of 2 ,6-Diamino-3 ,5-dinitropyridine-1-oxide

CHENG Jian', YAO Qi-zheng’, ZHOU Xin-li', DU Yang', FANG Dong', LIU Zu-liang'
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China;
2. School of Pharmacy, China Pharmaceutical University, Nanjing 210094, China)

Abstract:2 ,6-Diamino-3 ,5-dinitropyridine-1-oxide ( ANPyO) was synthesized using 2,6-diaminopyridine as the starting materials
in two steps including nitration and N-oxidation. The yields of nitration reaction and N-oxidation reaction are 90% and 84% , the
over-all yield of ANPyO is 75% , which indicate that it is a better method than the method Ritter-Licht reported (45% ). The
detonation velocity (7000 m « s™', 1.50 g + ¢cm ), exthermic peak (365 °C) on the DSC curve, 5 s delay explosion point
( >400 °C ), friction sensitivity ( >360 N) and impact sensitivity (250 em) for ANPyO were studied. Results show that ANPyO
and 1,3 ,5-triamino-2 ,4,6-trinitrobenzene (TATB) are about equal in the detonation and safety property, so ANPyO will be a new
promising insensitive explosives in the energetic materials field.

Key words: organic chemistry; 2, 6-diamino-3, 5-dinitropyridine-1-oxide ( ANPyO ); 1, 3, 5-triamino-2, 4, 6-trinitrobenzene

(TATB) ; synthesis; property

(k#3671 W)

Amine-Aldehyde Condensation Reaction of Tetraacetylhexaazaisowurtzitane

SUN Cheng-hui, ZHAO Xin-qi
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract : Tetraacetylhexaazaisowurtzitane ( TAIW ) , the precursor to CL-20, was condensed with formaldehyde, acetaldehyde or
chloroacetaldehyde, and three new isowurtzitane derivatives, 3,5,9, 11-tetraacetyl-14-oxo-1,3,5,7,9, 11-hexaazapentaacyclo-
[5.5.3.07°.0*"°0>" ] pentadecane, 13, 15-dimethyl-3, 5, 9, 1l-tetraacetyl-14-oxo-1, 3, 5, 7, 9, 11-hexaazapentaacyclo
[5.5.3.0°.0*"°0%" ] pentadecane and 13, 15-dichloromethyl-3, 5,9, 11-tetraacetyl-14-oxo-1,3,5,7,9, 11-hexaazapentaacyclo
[5.5.3.07°.0%"°0"" ] pentadecane, were synthesized and structurally characterized by elemental analysis, IR , 'H NMR,
"C NMR and MS. The results show that characteristics of the proton spectra of this new type caged compound are two signals at
6§=6.2 and 5.4 in a2 : 1 ratio. The three new compounds may be used as potential precursors of new energetic materials.

Key words:organic chemistry; tetraacetylhexaazaisowurtzitane; amine-aldehyde condensation; characterization



