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I. Abstract Body 
Chemical modifications of porphyrins and their analogues allow for a broad use these conjugates in a variety of therapeutic modalities including, but limited to, photodynamic therapy. We designed and analyzed a series of novel β-maleimide-substituted meso-arylporphyrins synthesized through acylation of β-amino group in porphyrins with maleic anhydride followed by condensation of maleic acid monoamides. Due to their unique properties maleimides are important for a number of biological activities, largely via the thiol Michael addition reactions. The selective reactivity of porphyrin maleimides toward thiols was demonstrated using mercaptocarboranes and cysteine. New maleimide- and succinimide-substituted porphyrin derivatives retained the ability of the tetrapyrrolic macrocycle to absorb light in visible spectral region and to generate triplet states and reactive oxygen species upon photoactivation in cell free systems. New compounds caused a negligible growth inhibitory effect in the human colon carcinoma cell line HCT116. Importantly, illumination of cells loaded with a cell permeable, cytoplasmic 2-{3-[(o-carboran-1’-yl)thio]pyrrolidine-2,5-dione-1-yl}-5,10,15,20-tetraphenylporphyrin 6 triggered rapid (within the initial minutes) generation of superoxide anion radicals concomitantly with a decrease of mitochondrial membrane potential, loss of the plasma membrane integrity, and cell death via a necrotic mechanism. Thus, the maleimide-substituted porphyrins represent a new chemotype of polyfunctionalized compounds for an in-depth investigation as photosensitizers in cancer and other diseases. In particular, the maleimide-cysteine interaction can be fruitful for therapeutic targeting of otherwise undruggable proteins.
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