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2.2 2,6-—ZEBtREME-1-FHLWHI S B (Scheme 1)

# 4.1 g(41 mmol) ZBERFEFIIAZI 1.1 g(10 mmol)
2,6- " HE L, 50 Clh 3 h, AR ER, A
30 mLZTE, JRIZNSEFE , G208 S A i — R A A A
5 21.5 g(35 mmol) /KK 35 mL, Ji% i oe S Ak St
T h, JHE % 40 C/R 4.5 h, Js k4, 5% i P H] CH,Cl,
FP=W(50 mL x3), A IFA B, K Na,SO, T4,
TRV 1% 1 A R 1.9 g, 0% 91%, m.p. 273 ~
274 °C; '"H NMR (DMSO-d, , 500 MHz), 8: 2.29(s,
6H, CH,), 9.09 (s, 2H, CH), 10.58(s, 2H, NH); IR
(KBr) v: 3269, 1688, 1570, 1340, 1277, 962, 861 cm ™' ;
ESI-MS, m/z: 211 [M+H] ",
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Scheme 1  Synthesis of DAPO
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Scheme 2 Synthesis of [ MIMPS][ HSO, ]
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Scheme 3  Synthesis of LLM-105
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3 HR5WiE

3.1 REBEFX LLM-105 1 & 59 8

K FI R M D R Ak B W M [ MIMPS ] [ HSO, |y fii
630, AT LI N, O, ] NO,™ (5 4k, M T 2 25 il 1k
fet1. AR Je% & T CCl, .CH,Cl, CHCI, THF
L CH,NO, 4 i 75 5 %) LLM-105 1t 38 1) 5% Wil , 45
W3,

R ORMEFN LLM-105 YRR 20
Table 1  Effect of reaction solvent on the yield of LLM-105
solvent yield of LLM-105/%
no catalyst [MIMPS][HSO, ] catalyst
ccl, 44.3 55.7
CH,Cl, 48.2 57.9
THF 53.4 59.1
CHCl, 53.6 60.8
CH;NO, 63.7 72.2

Note: Reaction condition: N, O, 30 mmol,solvent 30 mL,2,6-diacet-
amido-pyrazine-1-oxide 10 mmol, [ MIMPS ][ HSO, ] 10 mmol,
time 6 h,55 °C.

LRI X T [R5, 72 [ MIMPS J[HSO, |
AL 25 1 LLM-105 iR 48/ 17 9% A4, i W]
[MIMPS][HSO, JfE#t T N,O; HLE NO, ", #&#% T JL

o
o
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BAERE, B, XM

NAR RS ALRE 1, AT 8255 T LLM-105 IS5 1 bf
TR Ffr i 79, 785 700 (AR 1 X LLM-105 IR B2 458K
AR S i FH A S M CCl, < CH,Cl, < THF <CHCI, <
CH,NO, , Bl 1 R P 35 5, W Ak 7™ P ISR 22 T &
B R CHNO, AR R ¥ 55 B OR i, X R T
CH,NO, Wik, i H CH,NO, iy EEx T o A H
A—EMTEVER i o ZEA —E WIR M AR T R
MIiEAT . B, BEH CHNO, g S Wi 7
3.2 [MIMPS][HSO,] AHE3Xf LLM-105 1 2 ) 5 My
W% T [ MIMPS] [ HSO, | FH & Xf LLM-105 it %
IR A5 R LR 2,

*2 [MIMPS][HSO, ]I X LLM-105 Wiy 52 i
Table 2  Effect of amount of [ MIMPS][ HSO, ] on the yield
of LLM-105

amount of [ MIMPS][HSO, ]/g yield of LLM-105/%

0 63.7
2 69.2
3 72.2
5 68.9
8 65.4

Note: Reaction condition: N,Og 30 mmol, CH;NO, 30 mL,2,6-diacet-
amido-pyrazine-1-oxide 10 mmol,[ MIMPS ][ HSO, ] 10 mmol,time
6 h,55 °C.

TR EE R KM B [ MIMPS | [ HSO, | 9 I 4 19
Hm, LLM-105 AUCRAT — i B B o 24 A 700 6
N3 g B, LLM-105 FUR R A ] 72. 2% , FH & 4k 2 18
T 7 BRI B T T BE R PR R AR A Y
TR RE T SN ) A v BE BT B, BRI, I3 g o B A
HEAL T
3.3 RAMEEX LLM-105 # 3 &) 3 0

WF5E T SO [E] X LLM-105 A2y 25 R L3 3.

R3S LLM-105 #2552 i

Table 3  Effect of reaction time on the yield of LLM-105

reaction yield of LLM-105/%

time/h no catalyst [MIMPS][HSO, ] catalyst

3 36.2 45.7

4 48.7 60.6

5 59.2 68.3

6 63.7 72.2

8 61.6 71.9

10 59.8 71.5

Note: Reaction condition: N,O5 30 mmol,CH,;NO, 30 mL,2,6-diacet-
amido-pyrazine-1-oxide 10 mmol, [ MIMPS ] [ HSO, ] 10 mmol,
55 °C.
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SLEGAS RN, RO I [ X LLM-105 YR BAT B R
ISR o BB IS IO 8] P 0 , AR SR T2 4 T, 5
ACBEISTR] /N 3 B A A S 0 AR A AT, 2, 6- — 2t
MR RS LA 58 42, B AEA [ MIMPS T HSO, JiEfk , 2
) A G 35 OB 5€ 45 AL [l aA 2 6 h Dls,
LLM-105 YR A S fiz 1, 4S8 48 1< S BEI [, LLM-105 1
FAATK, LW S I E] A E] 6 h I, 2,6-— LM A
MEBR-1-E A C 2 SO Se 4x . it B 6 h Dyl fE
JZHF (]

3.4 RMEEX LLM-105 2R 5 750

TELCISLI ] 8 6 h, BV 51 o CHLNO, /9 2% 1
L WESE TAEL MIMPS [ HSO, T4k 2 1 1 il 1t S B
HRBEXT LLM-105 ORISR, RO 5 R LR 4,

R4 N X LLM-105 150245 59 52 0

Table 4 Effect of reaction temperature on the yield of LLM-105

temperature yield of LLM-105/%

/C no catalyst [MIMPS][HSO, ] catalyst

40 47.6 56.8

50 58.4 65.9

55 63.7 72.2

60 62.6 71.3

70 54.8 63.6

80 51.7 60.9

Note: Reaction condition: N,O; 30 mmol, CH;NO, 30 mL,2,6-diacet-
amido-pyrazine-1-oxide 10 mmol, [ MIMPS ] [ HSO, ] 10 mmol,

time 6 h.

W R K S A BAE ALl
e AR THE 10 K RN RGN 2 ~4 £,
DRI 5L T i P 2 o A AR K R R, 24 2 )8 3
BARH , B AE [ MIMPS ][ HSO, 14k T, il 4k S5 B
G, JFORHR S R 58 45 Th s U BE AT LA 2% 4R 75
L R T4 T A XY R R IR i
55 CLAJE ,LLM-105 Yt aRAg BT, 32 R b 24 36
Hit 55 Cif N, O, T B8 & L T #4340, 9F H & 4
T AR R, TR AR T LLM-105 i, B I,
¥4k S IO i B L 45 7 55 C A
3.5 BFREHBEHRGER R

AL B RE Y T T ) P A B S22 A AL bR B
T RS bR AR U A S B T
T TR AL R B . TR S0 5 0,5 RILER 5,

S RN AT 5 U, TR N 71.7%
LLM-105 e K DL 2 B AR, [ MIMPS ] [ HSO, J1E
AR T 3% B oz AT AT 4240 1, 473 0% R 4 B 1 1
& fe A
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AT

x5 [MIMPS][HSO, ] & & i HIXf LLM-105 W3 1 52 1
Table 5 Effect of repeated use of [ MIMPS] [ HSO, | on the
yield of LLM-105

recycle times yield of LLM-105/%

72.2
72.1
71.8
71.5
70.9

[ B O S

Note: Reaction condition: N,O; 30 mmol,CH,;NO, 30 mL,2,6-diacet-
amido-pyrazine-1-oxide 10 mmol, [ MIMPS ] [ HSO, ] 10 mmol,

55 °C,time 6 h.
4 % B

O T TR AR Y OSE-3-HT R IR ek AR R A
[MIMPS ][ HSO, J B2 £ 2 R fb & T W 14, o B A A 4%
K, TG e, AL I R R AT AR 56 T B A0 R 7E
[ MIMPS T HSO, JfEfLI 451+ T, L CH,NO, 1E 5%
AT 3 g, MR 55 °C, K E] 6 h,
LLM-105 B AT 35 72. 2% o T HL 07 25 B A 16
TR FIAN R , JHE B0 T K IR T5 %, A7 & sk b R R T
li], HA R 0 S
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Nitration of 2 ,6-Diacetamidopyrazine-1-oxide with N,O, Catalyzed by [ MIMPS][ HSO, ]

ZHAO Xiao-feng, CHENG Jian, LIU Zu-liang

(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: lonic liquid 1-sulfonicacidpropyl-3-methylimidazole hydrosulfate [ MIMPS ][ HSO, ] was prepared as a catalyst to synthesize
2 ,6-diamino-3,5- dinitropyrazine-1-oxide ( LLM-105) from nitration of 2, 6-diacetamido-pyrazine-1-oxide with N,O,/solvents. The
structures of intermediates and LLM-105 were determined by 'H NMR, IR and MS. The effects of reaction solvents, amount of
[ MIMPS][HSO, ] ,reaction temperature,reaction time and repeated use of [ MIMPS ][ HSO, ] on the yield of LLM-105 were studied.
Results show that the optimized reaction conditions are; CH,NO, as solvent; reaction temperature 55 °C; reaction time 6 h. The yield of
LLM-105 is 72.2% . The ionic liquid is suitable for repetition use.

Key words: organic chemistry; N, O, ; nitration; catalyst; 1-sulfonicacidpropyl-3-methylimidazole[ MIMPS][ HSO, ]; 2,6-diacet-
amido-pyrazine-1-oxide; 2,6-diamino-3,5-dinitropyrazine-1-oxide( LLM-105)
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