
ABSTRACT 

This work deals with carborane and metallacarborane clusters, in terms of their 

fundamental chemistry and complexation with cyclodextrins, and in the context of emerging 

pharmacophores applicable in medicinal chemistry. 

Arguably, the most important part of this work is the preparation of cobalt 

bis(dicarbollide) sulfamide derivatives. The sulfamido group is attached to the 

metallacarborane carbon vertex by an alkyl chain that may be modified in its length. This was 

accomplished by, firstly, the abstraction of the acidic hydrogen, located on the {CH}-vertex 

from the metallacarborane, by reaction with lithium base, followed by, secondly, reaction 

with electrophilic agents (PFA, oxirane and oxetane), which leads to a cascade of reactions to 

give the desired sulfamide derivatives. These compounds were then tested by collaborators in 

other institutes for in vitro and in vivo activity towards Carbonic Anhydrase IX (CA IX), 

which is an enzyme associated with tumour growth. In vivo tests on mice have shown that 

these types of substances are able to effectively reduce tumour size by 30%. The synthetic 

research continued with the preparation of sulfonamide compounds of the isomers of the 

carborane series. The reactions began exclusively with propylhydroxy carborane starting 

materials, which provide optimum linker length, and have then been converted to the 

corresponding sulfonamides by a 4-step transformation cascade. These compounds were then 

tested in vitro to confirm their low nanomolar CA IX inhibitory activity and excellent 

selectivity. 

The chemistry of carborane cluster compounds was then extended by a new method to 

the direct alkylation of the cluster boron vertices on the open face of nido-tricarbollides. In 

addition to the skeletal alkylcarbonation reactions and the complexation of the nido-

tricarbollides with cyclopentadienes, a third method to derivatize this type of cluster 

compounds, which could be useful in the preparation of further inhibitors, was developed. 

The work here also details the preparation of new types of DNA intercalators and 

marker molecules. This type of molecule is based on a combination of amino 

metallacarborane clusters with 1,8-naphthalic anhydride. The resulting metallacarborane 

naphthalimides are entirely new types of biologically active compounds, and their biological 

studies are currently underway in Poland. 

The last topic of this work is the study of the complexation of carborane acids with 

cyclodextrins. Using several methods, the binding constants of these carborane acids with 

cyclodextrins were determined. 


