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WA ANPZ, Bl

NEXUS 870 #Ufdf Bl A5 45 2T AR 56 35X, 55 [ #4
Jewm J12A w5 AV 500 # (500MHz ) i S A% G L 3R 1L
Fi+ BRUKER 24 7] ; GCMS — QP2010 7 [ 3% (% , H 4%
SHS 75 VARIO-EL-3 RS0 43 Hr 4, 18 5 EXEME-
NTAR 2\ ],
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Scheme 1
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#20.0 g(0.1 mol) ANPZ Jit A 100 mLTFA 1,
TERE 19T, UK K ¥ 5 F % m 40.8 g 50%
H,O,. #IRTE 25 ~30 °C, [ 24 h, R 508, K vk
Zrp vk, DY B R R — U, TR LLM-A105 72 )
21.3 g, fhle % 98.6% .,

DSC. 356.6 °C (10 °C - min™'); "H NMR
(CDCl,,500 MHZz)5:9.064,8.784(d,2H,NH) ; IR
(KBr JEf,cm ™ )v:1616,1454,1379 (v, ) ; 1565,
1337 (v.0,) 890 (8., ) ; 3422,3403,3282,3226,
&
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1647 (v, )5 Anal. caled for C,H,N,O,:C 22. 23,
H1.870, N 38.89; Found: C 22.28,H 1. 860,
N 39.07; MS m/z(%): 216(M",66).
2.3 #iENE

R AR IR AT FID f5-5 2647 (8 HLH 28 46 i iod
FABLIE LA HE AL 22 AL M UE b 0 TR 4515 2]
FH SR IE o RATA X (1) 733 LLM-105 4fij .

I:M,/n,

w, = -x100% (M)

"TILM,/n; + 1M, /n,
Arp,w, KA h LLM 105 (5t 435, % 5 1, g idkE
H LLM-105 @ i i FR AR SR 5 1, o ialRf v ANPZ 5 fE
WP RS BE 5 M, D aRE i LLM-105 1Y 43 F 5,216
M; SRR ANPZ ) 43 14,2005 n,, n; 53 53] 49 I

LLM-105 F1 ANPZ 5 {ELIG Y BT Jag ik AT 1) Joi 14,4

3 HRREITR

3.1 50%H,0, 3tk K K80
WP H,0, f& (A) TFA I & (B) Fl 5 B B[]
(C) ZHHEHITIRE, g,

LI ANPZ 4 20.0 g(0.1 mol)it,H,O, #k &g
n(ANPZ) : n(H,0,) =1 :4,1 :6,1:8,0127.2, 40.8,
54.4 g; TFA #LEHE4E IR m(ANPZ) : V(TFA) =1 : 3,
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JEMMWCR M Z $2 o BT LA, ROV A 2L 24 hﬁ%

WERELZ N, n(ANPZ) :n(H,0,) =1 :6,
m(ANPZ) : V(TFA) =1 : 5, g W IFf[a] 24 h,
Fx1 HEKFE
Table 1 Factor level table
factor
Level A B C
m(H,0,) /g V(TFA) /mL t/h
1 27.2 60 12
2 40.8 100 18
3 54.4 140 24

F2 ERIAKE
Table 2 The orthogonal test table

No. A B C product/g purity/%  vyield/%
1 1 1 3 21.2 96.3 97.7
2 1 2 1 21.0 96.9 97.2
3 1 3 2 21.2 97.2 97.7
4 2 1 2 20.7 66.5 95.8
5 2 2 3 21.3 96.7 98.6
6 2 3 1 20.4 97.0 94.4
7 3 1 1 21.1 71.6 97.7
8 3 2 2 21.3 96.4 98.6
9 3 3 3 21.3 96.7 98.6
K, 290.4 301.7 332.8
K, 260.2 386.8 356.9
Ky 264.7 387.7 386.5
range 30.2 86.0 53.7
400 -

Z 300

2

s 200+

g

@100

R 12 3 T2 3 factor
quantity of H,0, quantity of TFA reaction time

3 L
Fig.1 The trend of purity

3.2 85%H,0, Xt [ &0
Hom H,O, Wk, a7 LAk > TRFA &, A Fl T
VEARA P2 LA o MR 50% H, O, XAk 2 I 5% [ 2%
RSG5 % 85% H,0, , ANPZ #i4E 50% H,0, Xﬂ‘
AL SO R R R 5, m(ANPZ) @ V(TFA) =1 :3,
JRESE] Ry 24 h, 242 n(ANPZ) @ n(H,0,) i ﬁﬁk
B, IR ILE 3,
MFE3AFEH, M m(ANPZ) : V(TFA) =1 : 3,
N E] A 24 b B H,O, A& R T 88 ™ i
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2 PR AR T HL TRA 22 n] Uik 2> {H 2, 85% 1Y
H,O, M5 Je 50%H,0, 95 ~6 £, i ) i Bl A
RF4 e, AFIF Dol fe o P 28 0d 20 0K 52 9 F 58 35
W 50% H, O, 11 A AL L BE H

%3 85%H,0, XM KM

Table 3  Effect of 85% H,O, on reaction
n(ANPZ) : n(H,0,)  product/g purity /% yield/%
1:6 20.9 97.5 96.8
1.8 21.0 98.0 97.2
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Abstract: In order to reduce the manufactur costs of 1-oxide-2,6-diamino-3,5-dinitropyrazine(LLM-105), LLM-105 was synthesized
using 2 ,6-diamino-3,5-dinitropyrazine (ANPZ) as staring material and high concentration hydrogen peroxide (H,O, ) solution as
oxidizing agent. The effect of 50% and 85% concentration of H,O, on the oxidation reaction of LLM-105 was discussed. Trifluoro-
acetic acid (TFA) used was reduced 50% compared with the original method. The synthetic technology of LLM-105 oxidation was
optimized by an orthogonal test. The optimum processing conditions were determined as;: n(ANPZ) : n(50% H,0,) =1 : 6,
m(ANPZ) : V(TFA) =1 : 5(g : mL), reaction temperature 25 ~30 °C and reaction time 24 h. The yield of LLM-105 is 95% and
the purity 98% . Its structure was characterized by IR spectrometry, elemental analysis, NMR spectrometry and MS.
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