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Study on the Synthesis of N,N"-Dicyclohexylcarbodiimide from N,N"-Dicyclohexylurea
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N,N"-Dicyclohexylcarbodiimide (DCC) known as powerful dehydrating reagent in amide or ester synthesis is converted into
N,N'"-dicyclohexylurea (DCU) during the reaction. In the paper, DCU was recovered from the reaction for the synthesis of
the hydrophilic derivative of /3 -sitosterol, and the purification of the recovered DCU and the dehydration of DCU into DCC
were investigated. In the presence of tosyl chloride, (TsCl) and triethylamine (TEA), DCU was converted into DCC, and the
optimum molar ratio of [DCU] : [TsCl] : [TEA] was found to be 1.0 : 1.5 : 3.0. Pure DCC was obtained with a 46% yield

oI

by the sublimation after the purification process, and characterized by GC/MS, FT-IR and “C-NMR.
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Figure 1. Reaction scheme for the synthesis of DCC from DCU.
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Figure 2. FT-IR spectra of (A) DCU recovered and (B) DCC synthe-
sized.
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Figure 3. BC-NMR spectra of (A) DCU recovered and (B) DCC
synthesized in CDCls.
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Figure 4. Conversions of DCU into DCC under the fixed molar ratio
of [DCU] : [TsCl] to 1.0 : 1.5; the molar ratios of [TEA] are 1.5 (W),
2.0 (@), 3.0 (A) and 4.0 (V).
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Figure 5. Conversions of DCU into DCC under the fixed molar ratio
of [DCU] : [TEA] to 1.0 : 3.0; the molar ratios of [TsCl] are 1.3 (W),
1.5 (@), 1.7 (A) and 1.9 (V).
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