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In the promising field of molecular electronics1, polynuclear compounds featuring redox-
active organometallic end groups seem especially attractive from various perspectives, in 
particular for information storage and processing.2  

The ongoing research at the Molecular Materials Research Group (MMRG), in the field of 
metallodendrimers and molecular wires, developed in collaboration with other international 
groups, takes advantage of the use of well known synthetic methodologies for the synthesis of 
new organic spacers and of the use of transition metal complexes fragments. 

Particularly we explore the properties of the nitrile ligand, an isoelectronic group of acetylide, 
as well as of the acetylide for the preparation of novel metallodendrimers and molecular wires 
with improved electronic and non linear optical properties.3  

The prepared metallodendrimers were based on ruthenium and iron complexes having, as 
organic core, the 1,3,5-tris(4-ethynylbenzonitrile)benzene (an acceptor with an extended π-
system and octopolar symmetry), or nitrile-functionalized poly (alkylidene imines) (Fig.1).  

Conventional research in the field of molecular wires is focused on the synthesis of π-
conjugated oligomers and polymers4, but these π-systems still suffer from limitations related 
to the type of elements and molecular motifs that can be incorporated into the wires. In this 
field, we have under study different organic spacers (e. g. 1,4-diethenylbenzene derivatives) 
as well as metal complexes in view of the preparation of molecular wires with enhanced 
electronic properties (Fig. 2).  
An overview of the most outstanding results will be presented and discussed envisaging the 
potential application of the novel compounds as nanoelectronic materials. 
 
Acknowledgments: 
This work was supported by Fundação para a Ciência e a Tecnologia trough the Research 
Projects POCTI/QUI/41814/2001, POCTI/CTM/41495/2001 and PTDC/QUI/64202/2006, by 
the Ph D grant SFRH/BD/29325/2006 (JF) and by the NMR and MS Portuguese Networks 
(REDE/1517/RMN/2005, REDE/1508/REM/2005). The support from CS Madeira is gratefully 
acknowledged. 
 
 
References: 

[1]   (a) Tour, J. M., Acc. Chem. Res., 33 (2000) 791-803. (b) Caroll, R. L., Gorman, C. B., 
Angew. Chem. Int. Ed., 41 (2002) 4379-803. (c) Robertson, N., Mc. Gowan, G. A., Chem. 
Soc. Rev., 32 (2003), 96-103. 

[2] (a) Crutchley, R. J., Adv. Inorg. Chem., 41 (1994) 273-325. (b) Schwab, P. F. H., Levin, 
M. D., Michl, J., Chem. Rev., 99 (1999) 1863-1933. (c) Schwab, P. F. H., Smith, J. R., Michl, 
J. Chem. Rev., 105 (2005) 1197-1279. (d) Ren, T., Organometallics, 24 (2005) 4854-4870. 

mailto:joaor@uma.pt


Poster 

NanoSpain2008                                   14-18 April, 2008                                  Braga-Portugal 

[3] (a) Dias, A. R., Garcia, M. H., Rodrigues, J. C., Green, M. L. H., Kuebler, S. M., J. 
Organomet. Chem., 475 (1994) 241-247. (b) Dias, A. R., Garcia, M. H., Rodrigues, J. C., 
Petersen, J. C., Bjornholm, T., Geisler, J. J. Mater. Chem. 5 (1995) 1861-1865; (c) Ornelas, 
C.; Gandum, C.; Mesquita, J.; Rodrigues, J., Garcia, M. H., Lopes, N., Robalo, M. P., 
Nättinen, K., Rissanen, K. Inorg. Chim. Acta, 358 (2005) 2482-2488. (d) Ornelas, C,Vertlib, 
V., Rodrigues, J., Rissanen, K., Eur. J. Inorg. Chem., 1 (2006) 47-50. (e) Vertlib, V., 
Figueira, J., Mesquita, J., Rodrigues, J., Nättinen K., Rissanen, K., Eur. J. Inorg. Chem., 13 
(2007) 1920 - 1924. (f) Figueira, J., Rodrigues, J., Russo, L., Rissanen,  K.,  Acta Cryst., C64 
(2008) o33-o36. (g) Ornelas, C., Ruiz, J., Rodrigues, J., Astruc, D.,  
Inorg. Chem., 2008, Web Release Date: 21-Mar-2008 (DOI: 10.1021/ic800100k). 

[4] For some recent books on the field, see for example: (a) “Springer Handbook of 
Nanotechnology”, Edited by Bhushan, B. Springer-Verlag, Berlin, Heidelberg, 2004. (b) 
“Molecular Electronics: Commercial Insights, Chemistry, Devices, Architecture and 
Programming”, Edited by Tour, J. M. World Scientific Publishing, New Jersey, 2003. 
 
Figure 1: 
           

 
Figure 2: 

 


	Centro de Química da Madeira, LQCMM/MMRG, Departamento de Química da Universidade da Madeira, Campus da Penteada, 9000-390 Funchal, PORTUGAL 

