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ABSTRACT

Dicyclohexylurea (DCU) is a common by-product derived from
dicyclohexylcarbodiimide (DCC) mediate coupling between an amine with a
carboxylic acid. Due to its limit solubility in most solvents, it is difficult to remove
from reaction mixtures using conventional techniques such as extraction or
chromatography. Molecularly imprinted polymer (MIP) is a polymeric material
which can bind selectively to the compound of interest with ease of preparation and
stability. MIPs have been successfully used as separation media in chromatography
applications and in solid phase extraction (SPE). In this study, MIPs will be
synthesized and use as a medium for the selective separation of DCU from peptide
synthesis.

MIPs were synthesized using DCU and a structure analog, diphenylurea
(DPU) as the templates. Acrylamide was used as functional monomer. The conditions
for MIPs synthesis were optimized by varying types of cross-linkers. MIPs (P1-P6)
were synthesized by bulk polymerization method. The imprinted materials were

characterized by FTIR and SEM techniques. The binding performances of synthesized



polymers were investigated by UV rebinding study. Because DCU has no
chromophore present in its structure, DPU was chosen as test substrates to ease
quantification of concentration by UV-Vis spectroscopic method. Binding conditions
was optimized to obtain specific binding of MIPs to the urea derivatives. The MIPs of
DPU and DCU were found to selectively bound to their corresponding template
molecules and polymer P4 can be applied to separate by-product, DCU, from peptide
synthesis. It was found that approximately 63% of by-product was separated from the
crude mixture of dipeptide 1a which can be used directly to prepare diketopiperazine

(DKP) 2a without further purification. The DKP 2a was obtained in 51.5% yield.
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