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3 XIWES

3.1 XHFEERHF
2 EHAHL JE R ) m] NEXUS870 B {7 A5 46 21 41
AL, B+ BRUKER 23] AV500 #1(500 MHz ) #8542
REHE PR X, & GC-2010 &Y i %% W AH 0 3 4%, 35 [
PE-2400 8150 704X, & HE DSC-60 #4227 4 1 5 P o
AW (DMF) (=R =R (TCT) (i
B LCOBE L A e R R N EE R T B PO S A ik
(CCl,) SR ¥ Ry oy dr ol s 5 5L (TNB) Ry fh 2= 4l
ADNT,ANTA [ %",
3.2 ZBYRE
3.2.1 1-BE3-SES-HE1,2,4 Z_BERK
ZEW T, B 1.0 g(7.6 mmol) ANTA fit & 25 mL
DMF, it fE AR A 1.55 g (6.3 mmol) 3% 3 4,
0.32 g(0.76 mmol) NaF, F+iR & 70 °C, x i 8 h,
JNESEHE LA 45 mL K v B S A, o g, 30 miL
KA1 mL DMF B4 G IRF GBI 1.67 g, IR
65% , 4l i 99% ,m. p.: 251 ~252 °C, '"H NMR
(DMSO-d,, 500 MHz): §: 7.893 (s, 2H, CH) ;
9.373(s, 2H, NH,); " C NMR(DMSO, 500 MHz) :
162.233( =M 3R C—NO,,158.102 ( =M HFC—NH, ),
125.298,125. 996, 146. 939, 148. 383 (4 ¥ C); IR
(KBr), v/cm™"; 3478, 3364 (—NH, ), 1547, 1343
(NO, ), 1660, 1524,923,720 (K 3 ); 70 E 43 7
C,H,N,O, (%) : $T8{H C 28.23, H1.176, N 32.94;
SzueE C 28.31, H0.805, N 32.71,
3.2.2 4-HE35-THE-1,2,4 ZHER
EIR T, 1.1 g (6.45 mmol) ADNT il A
40 mLi) £ P, I IR BR b )5 78 T 4% DNT, [
30 mL DMF Hr & ¥ fm A DNT, 0.3g (7.1 mmol)
NaF.1.6 g(6.45 mmol) &4, 7HiE £ 80 °C, £
6 h, 525 A 500 mL 7K, B 50 mL [ — 44
FHBe 22 B DU, FH B IR B T4, 28 T & W e, FH S Tk
Kl 7453 8 6 [ K 0.6 g, I 30% , 2l & 98%
m.p.: 156 ~157 °C , "H NMR(DMSO-d, , 500 MHz) ,
8:7.856(s,2H,C—H); "C NMR(DMSO-d, , 500 MHz)
161 ( =ME3R), 124.333, 124.592, 125.928, 141.848 (7
£ C);IR (KBr),v/cm™: 1545, 1334 (—NO, ); 1613,
1572, 912, 712(ZE3F) ; TTESHC,H N, O, (%) : 5
f C25.94, HO0.541, N 30.27; S8 C 25.94,
H 0.845, N 30.57,
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3.2.3 2,4,6-= (3-S5 E5-RE1,2,4 = W-1-%)-
1,3,5-B=IRME K

R, M 25 mL DMF & % jm A 0. 68 g
(5.3 mmol)ANTA [0.27 g(1.5 mmol) =& =B &
0.24 g(5.7 mmol)NaF, & E 90 °C,f£iF 24 h, Z%
TR K, WOBE A 4 ik Bk, T TN B ORS AR R A
0.34 g, 4li N 98% , WL % 50% , m. p.: 260 °C
(dec.) . "H NMR(DMSO-d,, 500 MHz)é§: 7.777
(s,6H,3-NH,); " C NMR(DMSO-d,, 500 MHz) :
150( =WE¥F C), 153.6 ( =W C—NH,), 163.7
(=mMFF C—NO,); IR(KBr),v/cm™": 3351, 3340
(—NH,),1528, 1328(—NO, ) ; 1653, 1559, 897,
803, 722 (R¥); JILHE M C,HN,; O, (%) : &
fli C23.38, H1.31, N 54.54; sz C 23.30,
H1.27, N54.39,
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PRSI, TR B RN A B ) oy — B I SO R
1717 ] g 0 S ) 0 L ey Bk 22 i 3R T R, SRR R
Vs R {68 U S I T O B AN AR A AR M IR T T
I DMF 35120 T 1A IR 254 g 7
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Ao PR 2 1 P TR A 3 A 9 B ) T
ST R E DMF 950 R J3E 18 T A 3 A
4.3 fELF NaF 3f & 5 #20E

TESC R o E B A NaF 1] DL 5 7 i JBE i e 7
R B 7E DMF sy S i & . i T DMF
776 36 B B S A8 1A, o 90 109 10 PR 3 % 5 B AR 4%, 1
F ™R 6 Rk B 7 R B e R 107 35110 TR 42 {6k o
T = i e A 0 A R, = R R T AT SR A AR
2R B st e DR SR 1 W T R D b SR T L A
AT WS T
4.4 ANTA DNT 5& 2 G E R R M F

SRR R HR SR AR B A — X L T 5 R
5 B, S AR ) 2 R T RE T B BB B R R
B o AL PE IR 59 R R BN A T 2, R
SHR AL IS B4 IO MR L R 2 R BT 76 DNT
SrF T 2 AN A B H T L A 41 U
T T s T, S8 DNT B0 R 1 38 i 5% %
PRI , i DNT 157 35 S S8 4% B B 7 i R A 3, A
2 30% ; 16 ANTA ST i T — 30 0 L 1 1 Y
JER— A4 T 0 AR T, ANTA 9 2 74 85 DNT
55, ANTA-ERZHE R I, BRI ANTA 5 58 i 40 3% 1
PR R R, K F 65% .
4.5 2,4,6-=(3-52&E-S5-HE-1,2,4 Z#-1-K)-1,

3,5-1 = BRI 55 5 ik sk

SCHRLO A, B Sl 4 th 3-S5 31,24 =
W [ 408 (ANTA-Na) L 8K J5 A 2 I 76 9 )2 B0 A IR, 76
MG RS AL I 2 9 18-7-6 ik fE A T, ANTA-Na 5 =
A= RIRIEAT R B 5 ANTA-TCT, ABF5E
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K DMF 1E 47 it , NaF fE A6, ANTA 5 =50 =
RFAT RIS A5 3] ANTA-TCT, HAR s 7E T
WG T A ANTA-Na, I 25 B T S N 1 fa B TR
W 465 T RN LA DMF g ROBAY 5, et 1T 2
B P AR T Sy B s e s B 5 1 B Bl R A A A
AT 18-568-6 Fik 1) (8 FH A RUREAR T 45 BUAS o
4.6 ERRMEGMRK
4.6.1 RNBE

SR B TE] hy 8 h 35k DMF BIFSE T AN [R) 52 i
BEXT A 1 -9 -3 -5 -1, 2,4 SR
MR AT RLE Y ROV B S 50 CCR, N IR
20% ; W SN BE 0 T R S TR 2
70 °CHY RN 65% , 35 | i 5 AR S = OV EE
W BT A TR R, BRI 38 LR ML IR EE R 70 °C
4.6.2 KRR E

SR BE 70 °C, W ) DMF 25587 ) v B
] XF S MW R B S, NG 2 AT LLE Y, Bl S )
() P A, SO 2 T 3 o, 2 )R 3 8 h i i
ik 65% , B B A] AY 4k L2 AT K R TG I 4R
PR, 3 B 7 Bisf ] R 8

T SR BE X SN R Y R R

Table 1 The effect of reaction temperature on yield
temperature /°C 50 60 70 80 90
yield/% 20 55 65 61 50

R 2 SN]SR AR Y 2 R

Table 2 The effect of reaction time on yield

time/h 2 4 6 8 10

yield/% 30 45 55 65 60

4.7 1-ZHE3-FES5-HE-1,2,4 =5 ANTA §
HMIBTEELIL R

TG/DTA &3 WK1 Fil&l 2, DTA i nl LA
FH, 7F 285.6 CH} ANTA-TNB 4 — 4~ B & 1% i $4
W, T ANTA 9 ROy 247.5 °C, A TG i £
AT LUE i, ANTA-TNB 7RI 25 T 264. 2 Cif e 4y
fift , ANTA TEIR B 5 T 230 °C i IF 4 PRl 43 i 5 i 2
AT LAE t, M BT 264.2 °C, ANTA-TNB JL
T AR E T ANTA (R EIRE] 46% . ANTA [
g Sy 247 .53 °C, 5| A EE LG 40 il iR EE B T
38 C, G E A W w3 .
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(1) B3I & BT & WL SCHR R T8 A 1 -5 363
FE-S5-HEEE-1,2,4 MR 40 5L -3 5- TR IR 2,4
e, IR L AMG TS A% G AL 4R D6 1% 7T R 43 S5 X
it HAR L& Wy #EAT 1 S50 RAE

(2) MHET 2,4,6-=(3-FFH-5-F-1,2,4 =
Me-1-56)-1,3,5-2 =5 A T s, 8 S 2P R 4
B, S AR BEAIR o

(3) T ANTA 5 = ff JE SR 40 A I v WL,
WEFE T B g ¥ 500 A AL 500 6T 406 G BN 1 52 ), 4 08 T B
TR DMF, B #4551 24 NaF

(4) WA T V-9 B35 -5 -1 ,2,4 =M
ANTA BYES E E, 91 AT DS 40 i i B 4 1
38 C, H#Gae AW g,
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Synthesis and Characterization of 3-Amino( nitro) -5-nitro- 1,2 ,4-triazole derivatives

ZHANG Hai-hao, JIA Si-yuan, WANG Bo-zhou, XIONG Cun-liang, WANG Xi-jie
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; Two new heat-resistant explosives of 1-picryl-3-amino-5-nitro-1,2 ,4-triazole( TNTA-TNB) and 4-picryl-3,5-dinitro-1,2,
4-triazole( DNT-TNB) were synthesized via condensation of 3-amino-5-nitro-1,2,4-triazole (ANTA) (or ammonium 3 ,5-dinitro-
1,2 ,4-triazole(ADNT) ) with 2,4 ,6-trinitrochlorobenzene. The condensation mechanism was explored and discussed. The effects
of some key reaction conditions,such as media,temperature,time and catalysts,on condensation were investigated. The explosive
synthesis was carried out at 70 °C,8 h in DMF and NaF as catalyst. IR, NMR and elemental analysis confirmed the synthesized
compound structures. In addition, we imroved the synthetic process of 2,4 ,6-tris (3-amino-5-nitro-1,2,4-triazole-1-yl)-1,3,5-
triazine by means of direct reaction of ANTA with 2,4 ,6-trichloro-1,3 ,5-triazine omitting the preparation of ANTA-Na and without
using phase transfer catalyst,lowering the production cost,simplifing the procedure,and improving the reaction safety.

Key words: organic chemistry; 3-amino-5-nitro-1,2 ,4-triazole( ANTA) ; 3,5-dinitro-1,2 ,4-triazole; synthesis; characterization
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