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Summary 
 

 The current project addresses fundamental issues for the understanding of 

important questions faced today by researchers in Molecular Magnetism, 

particularly the control and the manipulation of magnetic coupling and magnetic 

anisotropy on the other hand. Their combined role will be particularly investigated 

here in a variety of coordination complexes developed in Bucharest, which exhibit 

Single Molecule Magnet (SMM), Single Chain Magnet (SCM), Magneto-Caloric 

Effect (MCE) or PhotoMagnetic properties, together with their introduction in 

molecular conductors.  

 Our collaborative consortium associates one research group in Bucharest 

(M. Andruh), and one research group in Bordeaux (R. Clérac, C. Mathonière), both 

with a strong experience in molecular magnetism and coordination chemistry of 

classical (S > ½), anisotropic spins, together with two research groups in Rennes 

(M. Fourmigué) and Angers (N. Avarvari), with a strong background in molecular 

conductors and quantum (S = ½) spin systems, and crystal engineering strategies. 

The Bucharest group is internationally recognized for the preparation of very 

original magnetic coordination compounds. This project is devoted to adding new 

functions to these compounds as magnet-like behaviour, photomagnetic or 

conducting properties. The three French partners offer complementary expertise 

along these lines to develop these series of complexes designed and prepared in 

Bucharest. 



Objectives 

The main objective of the project is to synthesize and 

characterize molecular magnetic materials displaying 

specific physical properties, like spin crossover or 

photomagnetism, which would allow to write information on 

a magnetic state using another stimulus than the magnetic 

field (light, pressure, temperature…). 

1. Synthesis of novel magnetic materials: control of magnetic coupling 

and/or anisotropy; 
 

2. Elaboration of conducting materials: electron transfer processes in 

bimetallic complexes; 
 

3. Advanced physical properties of the materials: possible association of 

nano-magnet or spin crossover behavior with metallic conductivity in 

multifunctional materials; 
 

4. Organization of high level classes on molecular materials for Master and 

PhD students. 
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Project Budget – Romanian team 



Dissemination of Results  2014 

1. A. Dogaru, C. Pichon, R. Ababei, D. Mitcov, C. Maxim, L. Toupet, C. Mathonière, R. Clérac, M. Andruh, 

New bidimensional honeycomb CoII-FeIII and brick wall FeII-CoIII cyanido-bridged coordination polymers: 

Synthesis, crystal structures and magnetic properties, Polyhedron 2014, 75, 146-152.  



Dissemination of Results  2014 

2. C. Maxim, D. G. Branzea, C. Tiseanu, M. Rouzières, R. Clérac, M. Andruh, N. Avarvari, Cyanomethylene-

bis(phosphonate) based lanthanides complexes: Structural, photophysical and magnetic investigations, 

Inorg. Chem. 2014, 53, 2708-2717.  



Dissemination of Results  2015 

3.   G. Marinescu, C. Maxim, R. Clérac, M. Andruh, [RuIII(valen)(CN)2]
-: A New Building Block to Design 4d-4f 

Heterometallic Complexes, Inorg. Chem.  2015, 54, 5621-5623.  



Dissemination of Results  2015 

 4.  A. Dogaru, C. Pichon, R. Ababei, D. Mitcov, C. Maxim, L. Toupet, C. Mathonière, R. Clérac, M. Andruh,       

Synthesis and crystal structures of three new cyanido-bridged heterometallic complexes,  Rev. Roum. Chim. 

2015, 60(4), 371-376.  



Dissemination of Results  2015 

5. L. Stoicescu, C. Maxim, M. Rouzières, M. Hillebrand, R. Clérac, M. Andruh, A novel 2-D coordination 

polymer with mixed azido and alkoxido bridges: Synthesis, structure and magnetic properties, Polyhedron 

2015, 92, 111-116.  



Dissemination of Results  2016 

6. D. Visinescu, M.-G. Alexandru, A. M. Madalan, I.-R. Jeon, C. Mathonière, R. Clérac, M. Andruh, A new 

family of [CuIILnIIIMV] heterotrimetallic complexes (Ln = La, Gd, Tb; M = Mo, W): Model systems to probe 

exchange interactions and Single-Molecule Magnet properties, Dalton Trans. 2016, 45, 7642-7649.  



Dissemination of Results  2016 

1. M. Andruh, “Heterostrispin complexes”, The VIIth International conference «High-Spin 

Molecules and Molecular Magnets», Novosibirsk, Russia, September 19-23, 2016 - 

prezentare orală - keynote speaker; 

 

2. M. Andruh, “Chiral Schiff bases in designing magnetic complexes and catalysts”, The 

42nd International Conference on Coordination Chemistry, Brest, France, July 3-8, 2016, 

prezentare orală - invited speaker; 

 

3. M. Andruh, “Chiral Schiff bases in designing magnetic complexes and catalysts”, The 8th 

International Conference on Materials Science and Condensed Matter Physics, Chisinau, 

Moldova, September 12-16, 2016, prezentare orală - plenary lecture; 

 

4. A.A. Patrascu, S. Calancea, R.A. Allão Cassaro, S. Soriano, A. M. Madalan, C. Maxim, 

M. A. Novak, N. Avarvari, M. G. F. Vaz, M. Andruh, “Heterospin 3d-4f and 2p-3d-4f 

complexes. Synthesis, crystal structures and magnetic properties”, The 42nd International 

Conference on Coordination Chemistry, Brest, France, July 3-8, 2016, poster. 

CONFERENCES 



Dissemination of Results  2016 

WORKSHOP  

“Crystal Engineering of Multifunctional Molecule-Based Materials” 

 2nd-6th May 2016, Sinaia, Romania 

 

 30 de participanţi; 

 din partea franceză, partenerii de proiect: Dr. Marc Fourmigué, Dr. Narcis 

Avarvari, Dr. Rodolphe Clérac; 

 invitaţi: Prof. Dominique Luneau (Lyon); Dr. Jean-Pascal Sutter (Toulouse), Prof. 

Manuel Almeida (Lisabona); 

 conferinţa finală a fost prezentată de către Prof. Jean-Marie Lehn, laureat al 

Premiului Nobel pentru Chimie. 

 o atenţie specială a fost acordată membrilor tineri din echipa, care au făcut 

prezentări orale. 



Dissemination of Results  2016 

Tuesday, May 2 

9.00 – 9.30 Opening  

9.30 – 10.10 Rodolphe Clérac Optical and Magnetic Molecular Switches Based on Metal-to-Metal Electron Transfer Mechanism:  

10.10 – 10.30 Diana Visinescu 3d-4f-4(5)d heterotrimetallic nanomagnets 

10.30 – 11.10 Nicolas Mercier Aggregation Induced Phosphorescence and Mechanochromic Luminescence Properties of Bi(III) or Pb(II) Bipyridine-N-oxide 

based Compounds 

11.10 – 11.30 Coffee break 

11.30 – 12.10 Narcis Avarvari Chiral methylated BEDT-TTF, EDT-TTF and metal-dithiolene derivatives 

12.10 – 12.30 Maria Alexandru Cyanido metalloligands. Toward heterometallic complexes. 

12.30 – 13.10 Dominique Luneau Coordination chemistry of nitronyl nitroxide radicals. A radical tool for molecule based multifunctional materials 

13.10 – 14.30 Lunch 

14.30 – 15.10 Manuel Almeida Magnetism and SMM behavior in Layered lanthanide and Uranium compounds 

15.10 – 15.30 Andreea Dogaru Cyanido-bridged heterometallic systems 

15.30 – 16.10 Karine Heuzé Functionalization of Core-Shell Magnetic Nanoparticles for Bio-Immobilization and Catalysis 

16.10 – 16.50 Abdelkrim El-Ghayoury Metal Induced Modulation of Electronic & Optical Properties of Multifunctional Ligands 

Wednesday, May 3 

9.00 – 9.40 Marc Fourmigué Halogen bonding in conducting and magnetic solids 

9.40 – 10.00 Mihaela Mocanu New oligonuclear complexes derived from MII(hfac)2 precursors. Synthesis and characterization. 

10.00 – 10.40  Jean-Pascal Sutter H-Bond Stitched Nano-Porous Molecular Framework Materials 

10.40 -  Coffee break, social program (Peles Castle), lunch 

17.00 – 19.00 Meeting ANR – Rapport final 

Thursday, May 4 

11.00 – 12.00 Jean-Marie Lehn Dynamic Materials. Towards Functional Adaptive Materials. 
12.00 – 12.20 Cristian Ene Mononuclear lanthanide(III) complexes of symmetrical tripodal ligands - structural investigations to elucidate biochemical 

interactions 

12.20 – 12.40 Catalin Maxim Multimetallic complexes obtained by single-crystal-to-single-crystal transformations 

12.40 – 13.00 Teodora Mocanu Organometallic and tetrahedral spacers - new tectons in crystal engineering and metallosupramolecular chemistry 

13:00 – 14:30 Lunch  

14.30 – 14:50 Daniel Rosario-Amorin Soft materials based on molecular magnets and spin switches 

14:50 – 15:20 Catalin Anghel 2,5-Disubstituted-1,3,4-oxadiazols based ligands 

15:20 – 15:40 Adrian Apostol Homo and heterometallic oligonuclear complexes of Co(II), Co(III) and Ni(II) containing aminoalchools and carboxilate anions 

16:00 Closing 

PROGRAM WORKSHOP  


