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Synthesis of g-methylhydrogen itaconate

XU Fang, HU Hui-ping, ZHANG Pan-liang, CHEN Qi-yuan

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: f-methylhydrogen itaconate was synthesized by using itaconic acid and methyl alcohol as raw materials and
using acidic catalyst. The effects of kinds and quantity of catalysts, molar ratio of reactants, reaction time on the reaction
were studied. The optimum conditions were obtained as follows: n(itaconic acid):n(methanol ):n(benzoyl chloride)=
1:3.5:0.043 (molar ratio), reaction temperature 65 °C, reaction time 30 min. The crude product was recrystallized from

benzene and petroleum ether. Under above conditions, the yield of the product was 97.8%. The structure of the titled

compound was determined by fourier-transferred infrared spectrum(FT-IR) and 'H-NMR.
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Table 1 Effect of catalysts on yield of product

Catalyst Yield/%
Ethanoyl chloride 71.7
Hydrochloric acid 54.3

p-Toluenesulfonic acid 48.4
Phosphoric acid 4.8
Benzoyl chloride 97.8
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Table 2  Effect of molar ratio of reactants on yield of product

n(Itaconic acid):

n(Methyl alcohol)

1:1.5 1:25 1:35 1:5.0

Yield/% 357 646 978 752

SO BEIREL 1:0.043 K H o
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Table 4  Effect of reaction time on yield of product

Time/min 10 20 30 45
Yield/% 22.4 91.9 97.8 70.6
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Table 3 Effect of benzoyl chloride catalyst amount on yield

of product

n(Itaconic acid):
n(Methyl alcohol)

Yield / % 82.9 83.1 97.8 88.1

1:0.026 1:0.034 1:0.043 1:0.052
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Table 5 Effect of reaction temperature on yield of product

Temperature/'C 45 55 65 75

Yield/% 71.9 89.5 97.8 51.0
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Fig.1 IR spectrum of f-methylhydrogen itaconate
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Fig.2 'H-NMR spectrum of f-methylhydrogen itaconate
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