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Vitamin B, (cobalamin) is essential for proper functioning of

Vitamin B,

living organisms — it plays a role of a cofactor for different enzymatic
reactions. Due to the fact, that it is an exogenous microelement,
cobalamin reaches mammalian and bacterial cells via a complex system
of transport proteins. For that reason vitamin Bi, is an attractive
candidate for the delivery of cargoes into cells. From a chemical point
of view, cobalamin is a highly functionalized tetrapyrrole compound,
what makes its selective transformations very challenging. Selective
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The goal of my doctoral thesis was the design and synthesis of
new derivatives of cobalamin allowing for the preparation of vitamin B, conjugates with cargoes at
the Rs position. The obtained derivatives were used for the preparation of conjugates with
biologically active compounds, such as amino acids, fluorescent dyes, and specifically modified
oligonucleotides.

At the first stage of my research, | have developed the synthesis of vitamin Bi1,amine reactive towards
carboxylic acids and — after functionalization with succinic anhydride — towards amines. Subsequently, the
obtained derivatives were conjugated with appropriate partners. One of them, was the specifically designed
sequence of 2’0OMeRNA, which was coupled to cobalamin derivative via copper(I)-catalyzed 1,3-dipolar
cycloaddition. Biological investigations (conducted in prof. Trylska laboratory) have proven that vitamin
B12-2’0OMeRNA conjugates are indeed transported into prokaryotic cells, which was the first report on the
use of vitamin Bi, as a carrier of these complex compounds into bacterial cells.

Another part of my research focused on the development of methodologies leading to photolabile
conjugates of cobalamin with bioactive molecules. Then, under light irradiation, the photocontrolled release
of biologically active compounds indeed occurred.

Furthermore, | have also developed a method for the synthesis and functionalization of the truncated
vitamin B, derivative with the phosphate group retained, which can be used to prepare synthetic cobalamins
useful as antivitamins.

My studies demonstrate that vitamin Bi» can act as an efficient carrier for modified
oligonucleotides into bacterial cells, and the developed approach of photocontrolled release has huge

potential in biomedical applications.



