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Bohuslav Drahoš has submitted his thesis dealing with actual aspects of coordination 

chemistry. The fast development of the medical imaging using nuclear magnetic resonance 

spectroscopy, the Magnetic Resonance Image (MRI), resulted in very intensive research of 

paramagnetic metal complexes, especially gadolinium (III)-compounds. Several Gd-based 

agents are used routinely in the clinical practice. Recently there is a demand for developing 

manganese-based MRI contrast agent in order to eliminate the risk of Gd-toxicity. The 

challenge for chemist is to find suitable stable, inert Mn(II)-complexes having high relaxivity. 

Although the methodology developed for Gd-complexes seems to be suitable for Mn(II)-

chemistry, this task requires innovative thinking and systematic experimental work. During 

his PhD-years Bohuslav Drahoš has been working in two well-known laboratories, and he has 

got solid support both in Orleans and Prague to solve several questions using the most 

sophisticated experimental methods. 

The results are summarised in a Thesis (66 pages) having 4 appendixes, namely two published 

papers, one accepted paper and one manuscript “in preparation”, all together the Thesis 

consists of 175 pages.   

Three structurally different groups (with 15-membered, 12-membered and 9-membered 

cycles) of pentadentate ligands have been synthesised, and their complexes formed with 

Mn(II) have been thoroughly  characterised. Coordination numbers and the solid structure 

have been determined by single crystal X-ray diffraction. The acid base properties of the 

ligands and thermodynamic stability of the complexes have been measured by pH-

potentiometry, and (in some cases) by relaxation titrations. The dissociation kinetics has been 

followed by relaxometry using Zn
2+

 metal exchange reactions, while variable temperature and 

variable pressure 
17

O NMR data have been used to measure water exchange rate and the 

mechanisms, respectively. 
1
H NMRD measurements have also been carried out. The 

Mn(II)/Mn(III) redox reaction has  been  followed by cyclic voltammetry and UV-Vis 

spectroscopy.  The primer experimental data have been evaluated by different computer 

programs. 

The presentation style of the thesis is clear, the text is well organised, the figures fit to the 

standards of the chemical literature. The new results are shortly counted in the Summary (p. 

8) and summarised in a more readable from in Conclusions (pp 58-60). I do not repeat these 



sentences here, but I do declare that these results are valuable contributions to the chemistry 

of Mn(II)-containing MRI contrast agents.  

I have a few notes: 

A. Misprints (from the very few): 

1. Numbering of Tables is not correct, Table 5 is missing. 

2. In Ref. 68. Lásár should be Lázár, 

3. At p 22 Ga
3+

 complexes are mentioned. It is not relevant here. 

and 

B.  Questions/suggestions: 

1. There is no triaza macrocycle among the studied 9-membered ligands. Why? 

2. Kinetic results for Mn(II)-aminopolycarboxylates  (reviewed by D. W.  Margerum et al. see 

Coordination Chemistry Vol.2. ed. by A. E. Martell in ACS Monograph 174 (1978), pp 99, 

166, 176) are worth for citing and comparison! 

3.  Formation of MnLZn bimetallic species at high excess of Zn(II) decreases the dissociation 

rate of MnDOTA or MnNOTA. What is your suggestion for the structure of these bimetallic 

complexes? 

4. Lines at Figure 6 in Appendix 1 show very poor fitting to the experimental points! Is it real 

or just some misprint? 

5. Oxidation of Mn(II) to Mn(III) were observed only for complexes of 12-membered ligands.   

How can you explain this finding? 

6. Considering all of the determined parameters (stability, inertness, relaxivity), which is “the 

best” ligand so far?  

7. What was your most important contribution to the published new results? 

 

The quality and quantity of the experimental work, the presented new scientific results are 

good enough to fulfil the requirements for a PhD thesis. I do suggest to continue the 

procedure with the public defence and to award Mr. Drahoš with the title of Ph.D. 
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