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2.2 UEEFRFH

INMC-90H #% fifs 245 1%, SP-100 2T 41 43 56 ¢ JBE 4L
(KBr F F) ,254 nm 2503 d6 6 AL, PE-2400 AIG R
SHT AL, PE DSC-2C =78 43 B H 41X, LC-2010A ht ¥
FHEE TSI s T 2055 1 AT 6 05 DU A 45

WRFRIR RBIR ik 2K Ry Ak 2 4l YR R hy 98% T
R, N R Z R AL LA A Al
2.3 % B
2.3.1 BREZBZE(L)HERY

5CUAIT BN IR LG (13.2 g,0. 1 mol) % fif
T 50 mL i S ke b, BiEHE R BN A S0 mL iy ol
SR, S A 10.4 g 1) NO, /#4755 ~7 “C W3 h,
A BETE WOR VR K VR (3 x 25 mL) | JiE i 7R Rk
4 A EDHLAR 11.9 g MR 66.7% 41 95.5% .

IR (KBr i F, em™') v:2964 (—CH, ), 1755
(€C=0),1574(—NO0,) ,1440 (—CH,—) .
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2.3.2 4-FESREE1,2,3-E=W(0)HEK"

WHET, 6.6 2(93% ,0.03 mol) ) 1 &% F20 mL
B K H, BRI 40% WK (7.9 g,0.045 mol) ,
KN 30 min, 88 J5 im A NaN, 9 7K % W (5. 8 g,
0.09 molf#y NaN, ¥k T 25 mL K ) , IR G ¥ H
70% ) H,S0, R fk%] pH =4 ~5,76 80 °C FHit$k 3 h
5, N W 20% (% H,S0, 2 {L 3] pH =2, 34100 C
TR 1.5 h, BH 5, A 20% NaOH %5 3% Al 5]
pH =7 ~8, F] L4 I (3 x 20 mL) , 73 i ¥4 945 W
A 20% 1) H,S0, ML F| pH =1 ~ 2, 3f /] £ BE42 B
(5 x15 mL) , ZEEWE TS K MgSO, T4, e 5% 7% & b
RO, AR 1.2 g, W 27.2% I Z A L bk
HlEA&HE0. 9 g, Llﬁzi 20.4% ,

IR (KBr £ H, em ") wv: 3090 (N—H) 1522,
1368, (—NO, ), 1606, 1449 ( triazole ); 'HNMR
(CD,CN,8): 2.60(s,3H,CH,),1.95(s,1H,NH);
“CNMR(CD,CN) 151.90 (CNO, ), 137. 16 (CCH, ),
10.16(CH, ) ; JLHR M H1 (% ) C;H,N,O,: HB{H (iF
)N 43.75(41.12), C 28.12(28.73), H 3.13
(3.217), DSC(10 °C, min~'): 180.08 (m.p)
2.3.3 4-HBES-E123-Z8(I)aR"”

4 0.7 g(5 mmol ) BYIFN 0.34 g(2.5 mmol) K,CO, )
20 mol /KW H B HE T, 4 A 1.9 g(0.012 mol)
KMnO, #2K , W75 100 C i 1.5 h, % 45 fig +
THIA 20 mL Z i1 10 mL 40% H,SO, W, 505 2
Wk K2 Sk (2 x 30 mL) 52 B, Wi 4k 0k 2 O
FHTJE/K MgSO, -4, ig &% 75 K Ja 45 B JC 0Kk B9 WAk
WCE 24 h JERFFE]0.75 ¢ A EAD, 13 96%

IR (KBr & A, em ') v: 1350, 1370, 1546
(—NO0,), 1732 ( ¢=0), 3012 (N—H), 1606, 1478
"HNMR(CD,CN,§) : 3k NH i+ JG § /R ;
“CNMR ( CD,CN, 8): 132. 42 (C*—COOH ), 152. 90
(C°—NO, ), 159. 33 (—COOH); JT & & # (%)
C,H,N,0,: # g8 (75 f5) N 35.10(35.45),
€ 23.29(22.79), H1.32(1.28),

2.3.4 4-HBBEAREESHE-1,2,3-Z8((1v)"

TiHE TR 0.8 g(5 mmol) (1 M¥ f# T° 10 mL HI ¥
WL s ZUBEREE R A 1 mL i SOCL,, B3 4 h )5, hE#%
ERMNER 135 0.8 g IREEAEIAIV ,IH 91.8%

IR (KBr & K, em™"): 1353, 1370,1553 (—NO, ),
1764( C==0 ) ,3088(N—H) , 1605 ,1462 ( triazole ) ; 'HNMR
[(CD,),80,8]: 3.953(—O0CH,), ¥ I NH i 7o 27K ;
"CNMR (CD,CN, §):53. 26 (—OCH, ), 130. 65 (C'—COOCH,),

(triazole) ;

151.48 (C°—NO, ), 158. 38 (—COOCH, ) ;
(%) C;H,N,0,: FRi(E (57 (H)
C 27.83(27.91), H2.367(2.325),
2.3.5 4-BipRE-S-REE-1,2,3-=m(V)!

£(0.0032 mol) Fig IV7E % I fi# T , ¥ T 3 mL
O K b JBCE 3, i e 7% R R 25 A Ry NH, R
RYB A HCL 2 pH = 1, 87 T 0E T 3§, 19 K
e, AR T R A ,0.45 ¢, 103 98.6% .

IR (KBr J& F,em ") 1372,1526 (—NO, ) , 1679
(C=0),3172 (N—H) , 1606, 1448 , 1409 ( triazole ) ;
“CNMR(CD,CN, §): 134. 46 (C*—CONH, ), 149. 70
(C°—NO, ), 158. 89 (—CONH,); T E 4 ¥ (%)
C,H,N;O,: BB H (315 {6 ) N 44. 59 (43.49),
€ 22.9(23.18), H1.92(2.06),

2.3.6 4-HESRE1,2,3- :ug( i)™

TESEHERML AT (0 C), 3 18 mL % 0.9 g
(0.0226 mol) NaOH Eﬁwju%@EP,@A Cl, | pH =10
Jyik, AE A LBy NaClO % W 70 8 A 0. 6 ¢
(0.0038 mol) BEZ IV, 20 CHEHE T E2HK, K51
60 °Clin# S N30 min, ¥ A KA, In A vk HCL %)
pH =1, #7 B UTTE Rt U8, R K Bk, R B R T4, 15
0.4 gt A EAK= YV, IF 80%

IR (KBr JE F, em ') v: 1352,1645 (—NO, ),
3241 (N—H), 3374 (—NH, ), 1601, 1476 ( triazole ) ;
'"HNMR ( CD,CN, §): 7. 44 (2H,—NH, ), 2. 09 (1H,
NH); "CNMR (CD,CN,8): 136.59 (C°—NO,),142. 96
(C*—NH,); JLE S H (%) C,H,N,0,: Hig{E (&
)N 53.31(54.24), C 18.92(18.61), H 2.43(2.33),
DSC(10 °C ,min""): 278.38 °C (m.p),297.68 °C(T,),
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M P 0 T A 38 DG A ) A A R0

(2) XHKL9 ], %A NaN, B}, BRM: &M T, =
W3 O TR GRS SR A B 1, 1- i 3 2- P M, ik
PEAAF T A 1, - 3 2-P 0 1, - 3 -2-
WIETERRYE AT (pH =1 ~2) AT AEAT I B2 1 55 4k
A1, - 2N, T DA G B N A 20 A TR 1 A
P #47

(3) Rk ZBR M58, A NaN, 431 HN,
W TE 20 AR 2R v dai (45 52 I R B AR, BT DL iR )
N B A 2R TR N AT R

ZEA DA B LA B L5 AN B B 5 — B Bk
FEmh RN B B, A5 pH =4 BRI 3 b, 207 i
£ 80 °C 55 — W BUNTRAL S L B Bt , 4540 pH =2, )%
NEEFE R 1.5 h, S B 100 C
3.2.1 EfRMMEREE pH B3R

PL NaNy 7K et Bk 3 h, % 58T Wi
(19 pH (B X SN ISR I RE MR, S5 R L3 1,

MR TR R pH AR R RN R BRI
W pH =4 ~5 WP m , XOE B TR R & L i
WP A NaN, 2342 i HN, MR 2 piis i, D6 5% i
T ERAVEIREE SRR T WOR E AR AL G BB N,
I 1 A A D BRI
3.2.2  EAlH R BB IR B IE) X 4 2R B R I

PL NaN, KSR E, % pH =4 ~5 X T, %
F2 T JNE IS )G ISR S, S5 AR L3 2,

NZe 2 da] LLA L, RO 3 h B ICR B IR T
3 W WA FEST, 5 T 3 h CRA A,
3.2.3 NaN, gyl =3 &k 5 U 2 B &2

g T AL O B B, WU pH =4~ 5 I [E] Oy
3 h, NaN, Byt gy 200 52y e i s, 45 SR L3 3

263 AT LA, BL NaN, oK % 3Rk s i 5% i
o, 3K T RO AR I, B ER Y A R A R AR R
T HEI (B2 7R BR P 4 4 F NaN; 4052 hm A i Pt &
Azt HNy DA R b s AT TS0 3R B IG, A NaN, K
VR WOMRLES , T LUARSIE NaN, A5 J& 0% 1 B 7] 2 5 ) .
3.2.4  RAL R R B B B E] X U R B9 B2 I

L NaN, K NeE, 7 pH =4 ~ 5,55 [E) 2 3 h /Y
ZAFT TR B B i [ X ISCR A M, 25 R L3 4

B 2% 4 W LUAE AL RN B Be g i) g 1~ 1.5
INETCR e, D F L h B RO AR RS, 2 F 1.5 h
B IS R 38 T, WA 2 i BN

3.3 SURMHRESRE
3.3.1 AR X R Y R

TE[E S 1.5 h,K,CO, Al 4-F H-5-8 31,2, 3-
SRR L 2 B SET, FB AR T RO I B Xk
=P AR YU

MFES AT LI L BN i B AR B, Wi R A, Dt A
Je fi AR KMnO, (19 A0 16 PR A B2 A, A AL RE 1 A
X E BT LA foe AR il 2 S KR IR EE B 100 °C
3.3.2  [x K i) 3o 2R B9 5 i

IR K 100 C ,K,CO, F1 4-H FE-5-fig %E-1,2,3-
WYL L 2 SRR BT ORI (] X i
R, ERL&K 6,

x1 EBuiREMERRER pH EX U E R0
Table 1 Effects of reaction system pH on yields in

base reaction phase

pH 2 3 4-5 8
yield/% 4 10 20 2

2 EAH R By BR e B ) X T 3 B 2 A

Table 2 Effects of reaction time in base reaction phase on yields

reaction time/h 1 2 3 4
yield/ % 5 16 20 20

£ 3 NaN, gyt 77 X3 5k Bz i 2 B9 %
Table 3 Effects of adding material method on yields

way of adding NaNj; adding NaN; NaN;
adding NaN; directly indirectly liquor
yield/ % 5 12 20

R4 RSB B 18 X 45 2 B 5

Table 4 Effects of reaction time on yields in depth reaction phase

reaction time/h 0.5 1 1.5 2
yield/ % 10 20 20 17

x5 REREMNBERNIHIE
Table 5 Effects of reaction temperature on yields

in oxidation reaction

reaction temperature/C 60 80 100
yield/ % 52 74 96

6 I= BR8] X U 3R B9 B I
Table 6 Effects of reaction time on yields

in oxidation reaction

reaction time/min 30 60 90 120
yield/ % 0 20 96 94
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3.3.3 K,CO, fi4-FAE-S-mE-1,2,3- =i

Bl X iz 2= 1) 22 Wi

TEURBE S 100 C L mf ]y 1.5 h 9P T, B4 T
K, COy Hl 4-F1 JE-5-f 3-1, 2, 3- = 14 1 4 R} Ll 36F i 2%
M, 4R W3R T .

*x7 K,CO, f14-FE-S-FEE-1,2,3-Z K
#0431 b 3o W 22 B % 0

Table 7 Effects of molar ratio of K,CO;(n,) to

4-methyl-5-nitro-1,2,3-trazole (n,) on yields

ny o:on, 1:4 1:2 1:1 2:1
yield/ % 42 96 36 21

K,CO, Fl 4-H JE-5-fi F5-1,2,3- =k (9 9ok} 1L 5
A4 R 0 R B AT O, Y B I AR R Al R P SRR S
DRI 52 7 B WS 3R 5T, T A rp B A R R R, R
PR AT BB 2 4-H1 JE-5-hl -1, 2, 3- = R 7E 7K v 18 175 il i
AN BRAE AR T IO Tk, AT A 4-F R -S-AE dk-1
2,3-= AR O B 5 S 0 A Ak, T TE B PR SRR
MnO, ANFE, W T WA, T 7E 55 08Pk 2% 8~ 4-H
FE-5-AAE-1,2,3- = e R v K AR AR BN L 3 AR
57, LA K, CO, Fil 4-H -5l 31,2 3- =k i e (£ 4
AT 2,

1% @

(1) DAY R 5 IR bl 5k JEOR), 28N 28 D4
BT 4-F -5 31,2, 3- =k (ANTZ) 3l i JC % 4
BT LLAh R A5 RAE T A

(2) TRV T 4 PR AL RO Y B D

(3) 1%t SR FF B e DL A9 S A5 PR & NaN, ok

WO AR RTE pH =4 ~5 [ 3 h, SRS pH =2 Jx
1 ~1.5 h,

(4) 18 7 m b ny S A B 45 IF N I ]
90 min, JZ 7 i 100 °C, K,CO, I 4-H1 3 -5-f§ 31,
2, 3- M e AEY R L T2 2,
SE ik
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Synthesis and Characterization of 4-Amino-5-nitro-1,2 3-trazole

HUO Huan, WANG Bo-zhou, ZHOU Cheng, XIONG Cun-liang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: By nitration of ethyl malonate, ethyl 2 ,2-dinitroacetate was synthesized. The condensation with acetaldehyde in presence

of NaN, gave 4-methyl-5-nitro-1,2,3-trazole. 4-Amino-5-nitro-1,2,3-trazole ( ANTZ) was finally synthesized by the process of

oxidation, esterifies and recomposition. Their structures were confirmed by IR,NMR ,DSC and elemental analysis. The best condition

of oxidation reaction is 100 °C ,90 min,1 : 2 ratio of K,CO, to 4-methyl-5-nitro-1,2,3-trazole.

Key words: organic chemistry; synthesis; gem-dinitro compound; methylnitrotrazole ; 4-amino-5-nitro-1,2 ,3-trazole



