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2.1 ERIFRE
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Scheme 1
2.2 UBE5EF

NEXUS870 #U{d 37 i A8 5 21 4 %42 5 AV500 #Y
(500MHZ) it % W 4R AL ; GC-2010 Y S %0 AH
AL, PE-2400 %I 5C &K 43 1 4; 5989 B i % 43 AT X5
DSC-60 74 22 7R 49 Y615 A ; 744 #iAL WRS-1B,

VKBS TR B TR I VR BRIR RNE L JCK £k 55 70 3
RO HT Al Ve R ML A Tk
2.3 = %

2.3.1 N-FHEMMHNE K

50 g(0.735 mol) Mm% F 140 mL pKEFER 1, Ff
o 210 mL ZRREFINA KB A, vk HR i
fn37.5 mLRaHER (I BE 42 <15 °C) , ¥ e ) 47 1Y
ML A - 2 T i T A AR R, T E R (~ 25 C) b
T h, ROV IR BB DK 08, oK BEd, B2 TR H
g E K 70.9 g, 0% 85.5% , m.p.: 90 ~91 C
(CHRME'91 ~92 °C) , 4l i 99.8% (HPLC)

"H NMR(DMSO-d, ,500 MHz)§: 8.65(d,1H,
C5—H), 7.80 (s, 1H, C3—H), 6. 71 (m, 1H,
C4—H); IR(KBr, cm ") :1617,1320 (N—NO, );
TEE T CHNLO, (% ), SEME (e fl) : C 31.84
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(31.86), H2.64(2.65), N 36.69(37.17).,
2.3.2 3-THEMMHERK

] 280 mL ZEJE H A 30 g(0.265 mol) N-filj 3
M P B AR, TR 175 ~180 °C L, {£3R 3.5 h,
R G R 50 ~60 °C,AmA 750 mL iF C & fd [ i ik
R HCRE 2 uE, TR A ag i 27.8 g, ik
92.67% , JHKELE G m.p.: 173 ~176 °C ( 3k
{1173 ~175 °C) , 4l 99.5% (HPLC)

"H NMR (DMSO-d, ,500 MHz)§:7.94 (d,1H,
C5—H),7.79(d,1H,C4—H),7.02(d,TH,N—H );
IR(KBr,cm™"): 1557,1353 (C—NO,); 3158 (N—H);
JTCET (%), CHN, O, SEI{E (e ) C 31.89
(31.86), H2.66(2.65), N 36.98(37.17),

2.3.3 DNPHIER

ek 4.5 g(0.04 mol)3-FfFEMEEE T 7.6 mL ¥
BB o K5 12 mL YRGRER AR R, vK-/KIB R EF
3.5 mL(0.08 mol) ¥ i iR (I FEFE il <20 °C),
T ] e 1 3 - e - e R A R A\ Y TR PR
FHE % 55 ~60 °C RN 1 h 455 k45 FF 8 50
BIAWEIK R, SBEFE B, VR K PE% 5 WK, KA pH 4
K7 h, T, g PR R OB, B TR A
025 5 %44 70.9 g, 0% :85.5% , m.p.: 90 ~91 °C
(SCERE™ 91 ~92 °C) , 4l JiF 99.8% (HPLC)

"H NMR ( DMSO-d,, 500 MHz) §: 9. 135 (s,
1H, —CH), 14. 855 (s, TH,—NH); "C NMR
( DMSO-d,, 500 MHz) &: 123. 317 (—5 fii C),
132.575(—4 fi C), 148.130(—3 fii C); IR(KBr,
cm™'): 1553,1523,1377,1343 (C—NO, ), 3148
(C—H), 3303,3267(N—H), 1491 ,849 741 ( nj ms
F); MS(ED)m/z(% ) :158(M*, 35.6); JTLZE /M
(%), CGH,N,O,: W5 (& HE) C 22. 90
(22.78), H1.271(1.266), N 35.3(35.44),
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JE RO S 0 3l 88 A X 4 i, O L SR B A Bk
M AT 5] e th 22 AR E R A A AT BT
Ko7 T R IR O R A SRR TR 2 4
P, IR ORI ] 46 28 0 1 h (SCRRES5 12 h) 5 5 30k
(5 TAREE e 5 15% o 20 ML IRIA A, S e il 7 1k
FR AT AT o B A S AR 2R B DK o8 SR A (L 4
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3.3 C-wtbRi
3.3.1 RNBEXMMELKEMNEIE

SERRY AR IRFRIR AL 1 2 2, miff S 1 h, %
TR EEXT C-i A S U S se e, S5 R IR 1,
F VAT LUE B R R I T e, B A A i B A B
ZTFE Y RN T EE IR F 55 ~60 °C I, F N IR I
ik%E| 85.5% , BLAT 4l K 99. 8% o {H 2, i B S
Fo, WS BT A B, AT BB 2R LR 7 ) DNPTE 5
HIRIR A FREME 2, S K En . REWRET
M. UL, BAER MR EE R 55 ~60 °C,
3.3.2 MIbxEACB RN m

TEHUR VIR BEE R 55 ~60 °C, R NiEf[E] A 1 h, 2%
2T R XT C-fs b R DR s . S5 R 2,
220 LIE W BEE 3-6 5L 0k v S5k a R EE K H ) 1
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Table 1

LB 0T WAL ) 52

Effect of reaction temperature on yield

temperature/°C 25~30 35~40 45~50 55~60 65~70 75~80
yield/% 65.1 71.2 75.2 85.5 79.2 75.8
purity /% 98.2 98.5 98.8 99.8 98.1 98

R2 BRI

Table 2 Effect of raw material ratio on yield

nj—nilropymzo\e/nHNOS 1:1 1:1.5 1:2 1:2.5 1:3
yield/% 50.2 70.5 85.5 85.3 82.4
purity /% 98.5 98.7 99.8 99.1 98.9

R3S [A] X A Y 5

Table 3  Effect of reaction time on yield

reaction time/h 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
yield/ % 22.3 356 50.7 70.4 8.5 832 83 81.2
purity/ % 82.3 835 89.7 921 99.8 99.1 98.8 99

&4 DNPHEREHIR
Table 4 Properties of DNP

DNP TNT

nitrogen content/%
oxygen balance/%
melting point/°C

35.44 ( Calculation) 14.09
—30.33( Calculation) -73.96
85 ~87 ( Capillary Method) 80.9

T,/°C 390.9(DSC) 315.9
p/g.cm™? 1.81(density bottle method) 1.66
detonation velocity/m - s 8104 %] 6856
4 #£

(1) 2 N-fiffb R HE | C-ar A 25 S BT 5 B T
4-hHEENE M (DNP) BT 5T T SOSLIR BE REEE (I )

Improved Synthesis of 3 ,4-Dinitropyrazole

S5 X il Al S5 I WSO 11 5 W) A o A S A AR R < R
ifi B 55 ~ 60 °C,3-ﬁﬁ¥2ﬂttﬂ£5%?ﬁﬁ@&l§@%ﬁﬁﬁ@§zHz
A2, REREE T b SR 55% .

(2) M T DNP )% B i i S TERE , 2 %i’%ﬁﬁ
DNP H A ni B 8 BB I B AR I,
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(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: 3 ,4-dinitropyrazole (DNP) was synthesized from pyrazole via N-nitration, rearrangement and C-nitration. N-nitration

was improved for a safe synthesis of N-nitropyrazole and carried out by addition of pyrazole/acetic acid solution into nitric acid/

acetic anhydride mixture. In addition, C-nitration conditions were optimized as follows.molar ratio of 3-nitropyrazole/nitric acid
1/2, nitration temperature 55 =60 °C, time 1 h. DNP’s total yield could be up to 55% , and purity 99% . The structures of the
intermediate and the product were confirmed by IR, NMR, MS and element analysis.

Key words: organic chemistry; 3,4-dinitropyrazole; synthesis;
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