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Synthesis of 2,4-Dinitrotoluene via Selective Nitration of Toluene

and Its Derivatives in the Presence of New Acidic lonic Liquids

N. Zekri, R. Fareghi-Alamdari*, S. Kakavand, K. Mongezi
Maleke Ashtar University of Technology
(Received: 3/6/2016, Accepted:4/12/2016)

Abstract

Plasticizers are compounds which add to solid propellants’ formulations to improve their mechanical properties. These
materials have key role in the control of mechanical properties. 2,4-Dinitrotoluene (2,4-DNT) is one of the most important
plasticizers of double based propellants. In this study, new series of Brgnsted acidic ionic liquids (ILs) have been prepared
and introduced as catalysts for the synthesis of 2,4-DNT plasticizer. The synthesized ILs were characterized by IR and NMR
spectroscopies. The nitration reactions of toluene, 2-nitrotoluene and 4-nitrotoluene with nitric acid in the presence of these
ILs were successfully done. Effective parameters such as solvent, temperature, molar ratios of the reactants and the catalyst
amount on these reactions were investigated and optimized. High selectivity of the reaction, high purity of the product, use
of green, non corrosive, non toxic and reusable catalyst are some advantages of this method.

Keywords: 2,4-Dinitrotoluene, Plasticizer, Nitration, Selectivity, Acidic lonic Liquids, Reusable Catalyst.
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2- Functionalized Dicationic lonic Liquid (FDCIL)

1- Task Specific lonic Liquid
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IHNMR (300 MHz, D20, & ppm): 1.07-1.13 (2H, m,
HSO3CH2CH2CH), 1.24-1.26 (2H, m, HSOsCH2CHz), 2.29 (2H,
t, J= 7.48 Hz, HSO3CH2CH2CH2CH?>), 2.47 (6H, s, N(CHs)2),
2.66 (3H, s, IM-CHz), 2.70-2.76 (2H, m, HSOsCHz), 3.04 (2H, t,
J= 6.0 Hz, N(CHs)2CHzCHzIm), 3.30 (2H, t, J = 6.0 Hz,
N(CHa3)2CH2CHzIm), 6.75 (1H, s, Him), 6.82 (1H, s, Him), 7.94
(1H, s, Him). 2CNMR (75 MHz, D20, &/ ppm): 20.10, 20.21,
34.69, 49.24, 50.40, 54.55, 63.61, 64.12,118.72, 118.76, 122.33.
FT-IR (KBr, cm): v 2953, 1636, 1474, 1230, 1166, 1150, 881,
591.
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IHNMR (300 MHz, DMSO, & ppm): 1.39-1.45 (4H, m,
HSO3CH2CH2CHy), 1.63-1.95 (4H, m, HSOsCH2CHy), 3.11 (4H,
t, J= 5.8 Hz, HSO3CHy), 3.33 (4H, s, Im-(CH2)2-1m), 4.33 (4H, 1,
J= 5.4 Hz, HSO3CH2CH2CH2CHy), 7.67 (2H, s, Him), 7.70 (2H,
s, Him), 8.36 (2H, s, Him). *CNMR (75 MHz, DMSO, &/ ppm):
23.69, 24.08, 49.06, 49.87, 54.63, 121.07,121.17, 123.69. FT-IR
(KBr, cm™): v 3422, 3140, 2939, 1638, 1448, 1350, 1302, 1188,
1066, 784, 603.
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