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(2 ZEWTIE S0 5 ) 2 fEAR 25 2 Ak ) DA 2002 4ETFIR K
AL 5 & Be B T IR AA, 9 T 2005 EEIRA K T 1-%
BE-3-HIHE-1,2 3-ZIRAY IR ER (1-AMTN) ™/ 1-AMTN K
RN 1.63 g - cm T KA N 88 °C, 5 TINT (¥ K
1.65 g - cm ™ H 5k 81 C) MY, 2155, 1-AMTN iy
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A C-) Ky (23. 58 GPa) ¥ m T TNT (5 B & fE
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B NG VR U BE TCOK STk SRR AR Y Ry A b 4l
2.3 ZWHZE
2.3.1 ZZIFHIERK

TE 100 mL ZEA P g A BT = B A, in A
85% /K4 ik 12.37 g(0.21 mol) F1 23 mL HEE, K R
(=5~0 °C) FZ18i%m 40% £ —f% 9 mL(0.07 mol),
TR FE A B TIRE A R e e ki E 3 h 2
N4 T HE 2 80 ~85°C 2 [ 4k 58 VA A, 45 1 U
ZE RV AR A B . R R IR, s TR 3
FRAR A 5.24 g k% 87.1% ,m.p. : 85.6 ~87.2 °C( X
Hikfi: 85 ~87 °C*'),

"H NMR (DMSO-d,, 500 MHz) §: 6.60 (s,4H,
N—H),7. 34 (s, 2H, C—H); IR (KBr) v: 3345, 3262
(N—H),2983,2930,1367 (C—H), 1638 (—C — N—);
MS(ESI), m/z(%): 87.10(M* +H,56),55.14 (58),
43.21(100) ; JTTER 43 H7 (%), C,H N, LB (G5 1E)
C 27.85(27.89) ,H 7.02(6.97) ,N 65.06(65.07) ,

2.3.2 1-§E&-3-HE-1,2,3- =ML S (1-AMTI)
B & B

[ 10 mL = B, A 2.45 g(0.028 mol) Z
TIEFT40 mL ZJE  $E 20 °C L BPERE L TR R, 4y
HEIATE T — F AL 5 5. 04 g(0.058 mol) , 4k 2L fz )i
1.0 hj5 - fm A 1.74 g (0.02 mol) iif M — 4 b4 o
1.5 hjg 2 @35k (TLC) WoR M A5 3. 2 Uk, [k
WP A A, 7 RO A F T, 1) BE VR G2 4R
8.72 mL (0.14 mol) Mt H Lz, #5HIVEBE 20 °C, 12 h J§
TLC WoR N 45, H 45 dn, TG 3] 5. 48 g, It %
86.7% ,m.p.: 145.8 °C(CHkf: 146 °C"*'),

"H NMR (DMSO-d,, 500 MHz) §: 4.23(s,3H,
CH,),8.28(s,2H,NH,),8.61(s,1H,C5—H) ,8.76(s,
TH,C4—H), IR(KBr)v: 3176,3142(N—H) ,3092,3061
(= C—H),2930,1480 (C—H) ,1541 (—C — C—),
1228,1197,1080(C—N) ; MS(ESI),m/z(% ) : 99.08
(M*,100),126.89(17,100); JTCLZE 41 (%), C,H,N,I
SEMAE (3 ) : € 15.99(15.93),H 3.10(3.09),
N 24.72(24.78).

2.3.3 1-5H-3-HE-1,2,3-=MAEEth (1-AMTN)
B & B

] 250 mL = B A 0.881 g(0.0036 mol)
T-AMTIFI 30 mL HIEE #5305 20 °C 4 £ 2 fh AR 58 215
TERECAIET T NGE IR 0.609 g(0.0036 mol ) iy HI i
VAW 100 mbL, i st 72 v 57 Z0H UL AR DUTE BT o 4k
ZERN 1.0 hy S UE, ZZ BRI, T R4S B K B3 AR
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fmfA 0.552 g, U % 95.2% ,m. p.: 87.9 °C ( 3CHk A
88 oC[S])O

"H NMR(DMSO-d, ,500 MHz) §: 4.22(s,3H,
CH,),8.30(s,2H,NH,),8.61 (s, 1TH,C5—H),
8.76(s,TH,C4—H); IR(KBr)v; 3219,3148,3114
(N—H),2950,1489 (C—H),1543(—C — C—),
1399,1363,1313 (—NO,),1243,1183,1097,1057
(C—N); MS(ESI), m/z(%): 99.03 (M*,100),
62.07 (NO,~,100); JLEHH (%), C,H,O,N, 5L
WAL (33 ME) . C22.43(22.36),H 4.62(4.35),
N 43.38(43.48),
2.3.4 FHEZSMNLEEKF A

WA o U A B Y 3 A AR T O OK & B T
B,k uk, EREW Oy LG K A E T
140 CHE4ih 8 h 185 6.57 g 7= i L% 97% ,

[ 100 mL =M mA 1.22 g(0.014 mol)
L RR,20 mL S #E 20 °C 948 2 & R
S AGE M A AR 2. 52 g(0.029 mol) , 4k % I
1.0 h JFHAIA 0.87 g(0.01 mol) i — 48 b4
1.5 h J5 TLC BRI N 450 o fE R T , 1m) B
Fii i 4.36 mL (0.07 mol) it B 4, #5518 & 20 °C,
12 h J5 TLC WR M ZE . 45 a, TR AT BTR 8 4
AR AR AR 2.69 g, 0% 85.2% . 1-AMTI iy & 15 3
M 5T 55 B i — S A A 1 TR S

3 GRS

3.1 EMZSHERERIE

v AR, B B T A R AR S e
EALSRIO S G k. 3 4 0 % Uk R I R
EEHLBRGEAT T 23T, 38 5 % B A2, AT AHEN — 41k
WML A S AP, AR T
n-Bp Gk 25 S AR A (Mn” TR Mn® ) i\
LA 1 i Al R, A A Al BB HA AR s .
SRR AL O B U AFFE , X L S/ 2 )
MEEAC Y B , 35 P . E -1 ,2,3-=
W) A e R v T I AR AR R T AT SRR PR
EREMEESE O M OH H L2 FE R LI
S0, T E B R OH ~ 8l K, AR i 7K SURT DL 4k 25 55
fif i OH ™ Z 5% L —hRmI R . 75 140 Chn A
PET S AR AT R i A2 Ot 1 1) — S AR
3.2 MULBREUREFHMAL

O R AR T P AR A AR A A AL A R AR T-F
& et
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1,2, 3= R IR AL R T2 O oY,
BAETZ%M: MnO, fFI&t R 2.8 N, i B [|1] 2
2.5 h, AWM H ML T RS A 30 aE A B
FEAL I B A I E SR R S RS TR [R)
S AY BT BE SRk L X 03 5 T
3.2.1 RENREFN

7E 20 °CF,n(C,H,N,) : n(CH,1) =0.028 : 0.14,
AN AR S B B[R] 355002 2.5 h F1 12 h 3EER T
FAONER REEEH G (O IS RN BT, B T R AT
JON FRE B AR e, RS ILER 1,

R P TUCR Y RZ R

Table 1  Effects of reaction medium on yield
reaction . . .
R dioxane nitromethane acetonitrile  methanol
medium
yield/% 70.5 82.2 86.7 90.1
purity /% 90.3 97.8 99.4 75.6

S KRB, LA AR S IR ORI RS R
PRI RS EERR, & RS REAR 7 b 15 A, DT 8 I
L4 43 -3 AN 5643 il AR SRR A, S I e AR AT o i
BT BE 5 R W AR FORS BE AR, AR SR A TR, 7
o T3 A 5 2 A 2 8 K, R 356 R Q6 EE 2
B RS T oAb A e AR AR AT I U A R
VIR H AR, SO Al Ak R XE . R, 2 R i R R
WAL 2% R ) e e, FROAS AR
3.2.2 REEBEEMZIN

LN, n(C,HN,) : n(CH,l) =0.028 :
0. 14 FR AL A Al SN [E] 43590 2.5 h F1 12 h, 25458
TR X R SR A R 25 SR L 2,

R2 NIRRT 5

Table 2  Effects of reaction temperature on yield

temperature/°C 10 15 20 25 30
yield/ % 62.3 75.6 86.7 73.4 50.2
purity /% 90.2 99.1 99.4 83.5 72.3

H13% 2 WTLLA Y, BORAE 10 CHCREIR, B 20 °C
WA WRBELRZE T 7 A B A, i PR R A
JEl LT S BRI A S DRI, 3 R R BN il E
20 °C,

3.2.3 ZZERSMRREILLR T

P BEAE 20 °C, LA CIE WIE R, n(C,HN,)

n(MnO,) = 0.028 : 0.078 , FR Ak FI I K4k 52 1 it ] 43 5]
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2.5 h M2 h, 5T & 5B Beprs b ifics
U AR LR 3

F3 LRGP LR XTI 5 R
Table 3
methyl iodide(n,) on yield

Effects of molar ratio of glyoxal bishydrazone (n,) to

n,:n, 1:1 A 1:5 1:7 1:9
yield/% 50.2 70.8 86.7 87.5 87.8
purity /% 94.7 95.3 99.4 94.3 88.5

Note: n, =n(C,H¢N, ), n, =n(CH; ).

MFE 3 LA, Y & RS U e kL EE
T VE, PR HOAIR . B L A e P A 38, 7= SRR
FE A, BIR L 1 5 B SR B B KA, Ak LRIy
R R BE Y P A 7 W B A5 o T e AELA R T
JE R AR 1A 1,2, 3- = B D A 05 B R
AN Gy B HE ISR, T LA A i ) Y

4% B

(1) PAC ZTEMK G W R 4R IRk, 2 se-TH B B
I EAL B SN A LT T-AMTN, SR 71. 8% (LA
L) 8 T OCHEME (60. 6% ) JF R FILLA A% #E AT
ROrrE T BRI 145

(2) W 7 A AR AE LB, OF R0 1 = ml
WA 7k, IRk 3 85.2% o

(3) b 7 A0 HH Ak SNy, i 1 36 B R 45 1
N WRRCHE, n(C,HN,) : n(MnO,) : n(CH,I) =
0.028 : 0.078 : 0. 14, Jz v i B Ky 20 °C, S AL B[] Ky
2.5 h, FEARIHE] S 12 h Ie# 86.7% .
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Synthesis and Characterization of 1-Amino-3-methyl-1,2 3-triazolium Nitrate

Ll Lin, YE Zhi-wen, LG Chun-xu
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: 1-Amino-3-methyl-1,2, 3-triazolium nitrate (1-AMTN ) was synthesized using glyoxal and hydrazine hydrate as starting
materials in three steps,i. e. addition-elimination, cyclization, methylation and replacement reaction. The overall yield is 71. 8%
(based on glyoxal). The structure of products was confirmed by IR,MS,NMR and elemental analysis. The properties of 1-AMTN
were estimated: density 1.63 g - cm ~*,enthalpy of formation 84 kJ - mol ~' and detonation velocity 8115 m - s~'. The key factors of
cyclization and methylation were studied and the optimal reaction conditions were confirmed: medium acetonitrile,20 °C,and the
ratio of glyoxal bishydrazone and methyl lodide 1 : 5. The overall yield of cyclization and methylation is 86.7% . In addition,actived
manganese oxide was recycled and its mechanism was also discussed.

Key words: organic chemistry; 1-amino-3-methyl-1,2,3-triazolium nitrate(1-AMTN) ; synthesis; characterization
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