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Scheme 3 Synthesis route of 1,4-DNI from nitroimidazole
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FEDKMEARE] 1,4-DNI, BARG MBS LR« B 4-fiF Bk
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R EE R R 3 he ZJE R % 10 ~15°CIf fin i iR
B SE R R TR E 35 ~40 °C, M 3 h, wakH R
MRV B E R IFEAVOKIR G W D, #E 205 H
1, 2-Z R S ke % W, & JF 29 WUAH, 28 & W R 13 3
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WG S R B 2 B T B 40 ~ 45 °C, fE I IR R R 2k
B 1 b g Ja B R o B vk K TR A W, W BT
HUTVE 08, HH A LR el 158 88% .

1989 4 ,M. Ross Grimmett 217 35 4 -7 35k bk s 2%
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Scheme 5 Synthesis route of 2 ,4-DNI from 4-nitroimidazole

Table 1 Performances of 2,4-DNI and common explosives™®’
compound  power( comparison impact friction
with HMX) sensitivity/cm  sensitivity /%
HMX 1.0 25 10
RDX 0.9 30 76
2,4-DNI 0.8 >100 14
TATB 0.6 >320 0
TNT 0.5 65 6

2.1.3 4,5-"F5EBKME(4,5-DNI , 1)

4 5-DNI 2 # [ {4, 15 15k 188 ~189 °C, MS
(El)ym/z; 158(M*) ,46(NOZ) ,30(NO"),'H NMR
(CDCly) 6: 8.9(s,H,C,—H),11.3(s,H,N—H),
Bracutin"*' i} 5% T 4, 5-DNI 1) i 14 2% ¥, 25 18] 3 Ky
P2, /n, SiMiZ%: a=11.5360(8)A,b=9.071(1)A,
c=11.822(1)A,8=107.640(6)°,Z=8,p=1.78 g - cm™’,
Bracutin & 4 f1 T il 3 Lb il 220 55 50 mAS o, Al 56 A
CHi LB AE N 7 285 . Wit &3 4,5-DNI
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i 2,4-DNI; 2, 4-DNI 7£ i i 18 B2 4 A T A A= 1
2,4,5-TNIL K% H 62% '),
2.3 fTHEYHERRMER
2.3.1 1-FAE-2,4-"HERKM(2,4-MDNI, V)

2,4-MDNI /& 2 ,4-DNI ) 1 {7 H il B 3B A5 5]
() G R, 5 05k 142 ~143 °C, IR(KBr,p/cm™) :
2899 (CH, ), 1461,3152 (CH,s),1138 (C—N,s),
1515(C—C,s),1556 (NO,,s),1325(s).' H NMR
(DMSO-d,) &: 4.279(d,3H,CH,),8.525(d,1H,
C.H). i %" #4952, 4-MDNI i ¥ i & B
2,4-MDNI iy J& 4R Ik, 4MPa JE 77 F $4 i 35 3
360.60 °C,#fa i MM T 2,4-DNI, kB £ 45 1
PIER S B 8537 7 2,4-MDNI [ 5L, 28 3 43 A6
faiti: 2,4-MDNI JIEAZ AR &R, P2, 2,2 =, a=
6.215(12) A,b=9.431(19) A,c=23.531(5) A,
V=1379.3(5) A’ p=1.658 g - cm™,Z=8,F(000)
=704,.=0.149 mm™', HA{ 2,4-MDNI = Z i i+ LU
Wk Sy kY, 2 3k AR AN AR L HE, e TS AR A E)
(Scheme 7).

N N NO;
< \\ H,S0, < \\ HNO/AC,0
HNO; AcOH,10h
\ .N
H H
NO, NO, NO,
N N N
< \\ PhC /< \\ CHal /4 \\
N ON { DMF o\,
’l“Oz il'l (|3H3
(1) (In) (V)
Scheme 7 Synthesis route of 2,4-MDNI
2.3.2 1-BHE-4,5-"fEDKM(4,5-MDNI, VI)

4,5-MDNI J& 4 ,5-DNI 1§ 1 fi7 H # F FEAC 5
2, WO, R 77 °CLIR(KBr,p/ecm™ ) : 3437
(C=N),1052(C=C),1185(C—N),1547,1328
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(C—NO, ), 1423 (CH,),'H NMR (DMSO-d,) &:
3.63(d,3H,CH,),8.18(d,1H,C,H) . B
DL G s 45 35453 T 4,5-MDNI {4 B30 JE T X 5t
AT E 1 RS, o BT R . AR AT
2 0BER P21, SR 2ESH0CR: a=0.8412(2) nm,
b=1.2646(3)nm,c=0.6563(1)nm,V=0.6982(3)nn’,
Z=4,D, =1.637 g
F(000)=352, etk % 4, 5-DNI 5 4,5-MDNI
XA 4,5-MDNI AR PERAR o s BAIL, e o
PERAR, 15 565 PEAS B8 Kol 325 0 5 . A b,
4,5-MDNI = %58 o) H A s A 4R AL ik 65 il

O HHAbE

RGO Lk oy 5B, 200 T A R LA F 4,5
DNI, #R J5 FF H 34675 21 4 ,5-MDNI, [al L AL 1 & B
T2, BER e B3 %8 62% ,JF 1118 T 4,5-DNI

WS L UL EE ( Scheme 8)
N HNO5(70%) / HyS04(98%)
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N
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N \
H CHs
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Scheme 8 Synthesis route of 4,5-MDNI

Q@ B

AR DL N bR e OB 3 i — 4
fEiL 13 5] 4,5-MDNI, il o 1F 3850 15 B i A T2
A TR X 4,5-MDNI #4717 DSC 43 #r, 3 W] H g
SR 78°C I E T R
2.3.3 1-HE-2,4,5-=R§EREM (MTNI,VI)

MTNI 2 3 €8 5 1K, %5 05 82 °C, IR (KBr, v/
cm™ ) ; 2899,2742 1454 1383 (—CH,),1503 (= C),
1574,1549,1327(—NO, ) ,' HNMR ( DMSO-d, )
5:4.354(s,3H,CH,) ,”CNMR ( DMSO-d, )
8:37.7 (CH,),133.429 (C.),136. 128 (C,),
139.914(C,) "™, ®E MY Jin Rai Cho'"" @it X 44k
TEGIXF MTNI SR Z5 R SEAT IR AT dh R, S RN
P21, S8k M=217.11,2=8,a=8.6183(6)A b=
17.7119(12) A,c=10.6873(7) A,V=1631.38(19) A’,
D.=1.768g - cm™, MTNI #: """ 7 fh i, % %
B (1) B, BEHERRE S TNT A0 Y, 48 o5 B
A fe A
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Scheme 9 Synthesis route of MTNI with five-step

2007 4F, Damavarapu %5 ' g & Fi i B2 5] 7 L
FHBR AR — HH g AR 0 e R B Ak 5 [mT Bsf 48 o, 7T LS
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BEASYRERE, R T MTNILCTNIL
PTNI %2R w1k & 9 09 1 MEPERE , 13 1 . MTNI [
5 RDX NTO JL-T- M4, 7] LIAE R TNT 19 £ 4L
s MTNILCTNIL AT PTNI (48 3034 e TATB 55 (WL %
202500

K2 RHFEBKMRAT Y A A 25 A K R L
Table 2 The detonation performances of imidazole deriva-

tives in comparison with other high-energy explosives

. 1) 2) D3) 4) 5)
explosives ?"2 l;g -cm™ /km - 57 ﬁ/)GPa ?kj - kg™
MTNI -25.79 1.78 8.808 35.58 4472
CTNII -52.56 1.63 7.635 24.91 3543
PTNI -27.04 1.91 8.461 34.36 4375
2,4-PDNI - 1.81 8.29 - -
2,4-DNI - -30.4 1.77 8.31 - -
TATB -55.77 1.79 7.86 28.46 2598
NTO -24.6 1.93 8.753 37.46 3579
FOX-7 -21.6 1.88 9.114 40.05 3873
TNT -73.96 1.65 6.66 19.2 2685
RDX -21.61 1.77 8.93 37.3 5041
HMX -21.61 1.77 9.04 39.49 5159

Note: 1) oxygen balance; 2) density; 3) detonation velocity; 4) detonation

pressure; 5) heat of explosion.
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(2) R I A 55 A LA BB £ AR 18 B i
FLBR MRS REAL S W9 S Bl 3 ) 26 S I (] 4R v
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(3) TG G MU HE K28 5 BE AL & W 19 7
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— R AR, N2 LR A AR A i 80k Hh Rk R SR
LML, T A R TR TR RS

Y 22 i R R e 19 25 R R 0, SE B BT T — AR B
LAl AT B4 8 MTNI A8 i 2, BIRAC - Ak vk (L
Scheme 15) ,iZ B Z AL b W 20 2 LU E . AT AT
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Review on Synthesis of Nitroimidazoles Energetic Materials

FENG Lu-lu, CAO Duan-in, WANG Jian-long, LIU Pei-hong, ZHANG Nan
( College of Chemical Engineering & Enviroment, North University of China, Tatyuan 030051, China)

Abstract. Synthesis and properties of 10 kinds of nitroimidazoles energetic materials were reviewed, including 1,4-dinitroimid-
azole (1,4-DNI), 2,4-dinitroimidazole (2,4-DNI), 4,5-dinitroimidazole (4,5-DNI), 2,4 5-trinitroimidazole (2,4,5-TNI),
1-methyl-2 ,4-dinitroimidazole (2,4-MDNI), 1-methyl-4, 5-dinitroimidazole (4,5-MDNI), 1-methyl-2, 4, 5-trinitroimidazole
(MTNI), 1-picryl-2 ,4-dinitroimidazole (2,4-PDNI), 1-carboethoxy-2,4,5-trinitroimidazole ( CTNII), 1-picryl-2,4,5-trinitroimi-
dazole (PTNI). The high energy and insensitive explosives, such as 1,4-DNI, 2,4-DNI and MTNI, were summarized in detail
and the disadvantages in the synthesis of these materials were pointed out. And a new synthetic route of MTNI was designed in
theory, using N-methylimizole as starting material via iodination by iodination agent aqueous solution and nitration by super solid
acidic.
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