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Orthogonal Click Chemistry for Synthesis of
Dual-targeting Agents Towards αvβ3 Integrin and

Folate Receptors for Molecular Imaging
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Folate-based radiopharmaceuticals were applied for targeting the folate receptor (FR) positive malignant tis-
sue while cyclic Arg-Gly-Asp (c(RGD)) peptides were used to target αvβ3 integrin which is overexpressed
during tumor angiogenesis. Combination of these two different targeting motifs in one molecule could be
utilizable for dual-targeting. Here, we present the introduction of folate and c(RGD) motifs to chelator fusari-
nine C (FSC) in a “one-pot”employing orthogonal “click”reactions. All heterobivalent compounds were then
evaluated for dual-targeting of FR and αvβ3 integrin.
Startingwith [Fe]FSC functionalizedwith alkyne andmaleimide, thiol-maleimide click reactionwith c(RGDfK)-
(PEG)4-SHwas performed, followed byCu(I) catalyzed azide-alkyne cycloaddition (CuAAC)with folate-(PEG)3-
N3 and subsequent iron removal. Stability, binding affinity (IC50), distribution coefficient (logD) and protein
binding were investigated. Internalization assays were performed in FR-positive cancer cells (KB) and human
melanoma αvβ3-positive cells (M21).
Orthogonal click reactions were successfully applied for a one-pot synthesis of heterobivalent conjugates.
Products were obtained in moderate yields and could be radiolabeled with [68Ga] in quantitative radiochemi-
cal yields. All conjugates revealed high hydrophilicity (logD = -3.46 to -3.83) and low protein binding. Dimeric
c(RGDfK) and dimeric (folate) conjugates showed higher specific uptake in vitro than monomeric counter-
parts. Biodistribution studies and microPET/CT imaging in tumor-bearing mice are ongoing.
This study shows the possibility of applying orthogonal click reactions for introducing different targeting vec-
tors to one chelator scaffold in a one-pot synthesis with high selectivity and without purification in each step.
This finding may stimulate new strategies for designing the dual-targeting agents for diagnostic, therapeutic,
and theranostic applications.
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