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Recent Progress in the Synthesis of Bifunctional Diethylenetriamine-
pentaacetic Acid Derivatives Ligand for Magnetic
Resonance Imaging Contrast Agent
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Abstract Diethylenetriaminepentaacetic acid (DTPA) and its derivatives have been used in chemistry, biology, medicine and
many other fields due to their coordination properties, especially, used as magnetic resonance imaging (MRI) contrast agent.
Bifunctional-DTPA ligand can be easily and readily linked to various biomolecules. It is of primary importance for the
development high relaxation efficiency and/or targeted MRI contrast agents, but the synthesis of bifunctional-DTPA ligand is

rather difficult. In this review, various synthetic methods for synthesizing these compounds are summarized.
Keywords magnetic resonance imaging; DTPA; gadolinium-complexes; bifunctional chelator; synthesis
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Figure 1 The structures of gadolinium-based contrast agents approved for human use in clinical
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Figure 3 The structures of some DTPA-monoamides
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