
Karlsruhe Regensburg

Bielefeld



Gerasko O. A., Mainicheva E. A., Naumova M. I., 

Neumaier M., Kappes M. M., Lebedkin S.,

Fenske D., Fedin V. P. 

Sandwich-type Tetranuclear Lanthanide Complexes with 

Cucurbit[6]uril: from Molecular Compounds to 

Coordination Polymers

Inorg. Chem. 2008. P. 8869.

Mitkina T.V., Zakharchuk N.F., Naumov D.Yu.,

Gerasko O.A., Fenske D., Fedin V.P. 

Synthesis, structure and electrochemical properties of 

inclusion compounds of cucurbit[8]uril with cobalt(III) 

and nickel(II) complexes

Inorg. Chem. 2008. P. 6748.



Kruczyński T., Pushkarevsky N., Henke P., Köppe R., Baum E., Konchenko S., Pikies J., Schnöckel H.

Hunting for the Magnesium(I) Species: Formation, Structure, and Reactivity of some Donor-Free Grignard Compounds

Angew. Chem. Int. Ed. 2012. V. 51. P. 9025

Magnesium(I) compounds were 
unknown until 2007



Binding between such metals was 
considered to be impossible

Klementyeva S.V., Gamer M.T., Schmidt A.-C., Meyer K., Konchenko S.N., Roesky P. W. Activation of SO2 with [(5-

C5Me5)2Ln(THF)2] (Ln=Eu, Yb) Leading to Dithionite and Sulfinate Complexes Chem. Eur. J.,  2014, 20, 13497-13500.

Konchenko S.N., Pushkarevsky N.A., Gamer M.T., Köppe R., Schnöckel H., Roesky P.W. [{(η5-C5Me5)2Sm}4P8]: a molecular 

polyphosphide of the rare-earth elements J. Am. Chem. Soc., 2009, V. 131, P. 5740–5741.

Wiecko M., Roesky P.W., Nava P., Ahlrichs R., Konchenko S.N. Gallium(I)–alkaline earth metal donor–acceptor bonds Chem. 

Commun. 2007. N9. P. 927–929.

Gamer M.T., Roesky P.W., Konchenko S.N., Nava P., Ahlrichs R. Al-Eu and Al-Yb donor-acceptor bonds Angew. Chem., Int. 

Ed. 2006. V. 45. № 27. P. 4447-4451.

The first molecular polyphosphide
complex of lanthanide

The first example of SO2 activation by 
lanthanide organometallics



Prof. Dr. M. Scheer

Prof. Dr. P. Roesky

Arleth N., Gamer M.T., Pushkarevsky N.A., Konchenko S.N., Fleischmann M., Bodensteiner M., Scheer M., Roesky P.W.

4d/4f-Polyphosphides Chem. Sci. 2015, in press.

Li T., Arleth N., Gamer M.T., Köppe R., Augenstein T., Dielmann F., Scheer M., Konchenko S.N., Roesky P.W.

Intramolecular phosphorus-phosphorus bond formation within a Co2P4 core Inorg. Chem., 2013, V. 52, № 24, P. 14231-14236.

Li T., Gamer M.T., Scheer M., Konchenko S.N., Roesky P.W. P–P bond formation via reductive dimerization of [Cp*Fe(η5-

P5)] by divalent samarocenes Chem. Commun., 2013, V. 49, № 22, P. 2183-2185.

Li T., Wiecko J., Pushkarevsky N.A., Gamer M.T., Köppe R., Konchenko S.N., Scheer M., Roesky P.W. Mixed-metal 

lanthanide–iron triple-decker complexes with a cyclo-P5 building block Angew. Chem. Int. Ed., 2011, V. 50, № 40, P. 9491-

9495.

The polyphosphide units inside coordination sphere of d-metals 
undergo unusual transformations leading to unprecedented  

mixed-metal complexes
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The As4 tetrahedron encapsulated in an ellipsoid shaped host 
molecule of [Cp*Fe(ƞ5-P5)]



C60[Cu26Cl26(H2O)2{Cp*Fe(5-P5)}13(NCMe)9] 

Inclusion of Fullerene-60 molecule (orange balls)

into Fe/Cu polyphosphide cage
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For the first time substituted by gadolinium 
and indium barium citrate prepared by solid 

phase synthesis

Synthesis and thermochemical characteristics of a highly stable
BaCe0.7Gd0.2In0.1O2.85

Structure of BaCe0.7Gd0.2In0.1O2.85

BaCe0.7Gd0.2In0.1O2.85:
 thermodynamically is stable with respect to decay 

into binary oxidesтермодинамически
 more stable than the phases: 

BaCe0.7Nd0.2In0.1O2.85, and BaCe0.8Nd0.2O2.9

Solution calorimetry method

Perspective proton conductor
for fuel cells, sensors and ceramic 

membranes

Expansion of the solubility limit by introducing 
indium increases the number of protons defects

and stability of compounds
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