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Exploitation of the particular electronic properties of 
fullerenes for solar energy conversion has become a field 
of intensive investigation.1 The modification of semi-
conductor or metal electrodes with fullerene thin films has 
revealed promising photoelectrochemical properties.2 
Good solar energy conversion efficiencies have also been 
obtained with sandwich-type π-conjugated polymer/ 
fullerene heterojunctions.3 As part of this research, we 
have recently shown that fullerene derivatives in which an 
oligophenylenevinylene (OPV) group is attached to C60 
can be incorporated into photovoltaic cells.4 This 
molecular approach for solar energy conversion appears 
to be particularly interesting since the bicontinuous 
network obtained by chemically linking the hole-
conducting OPV moiety to the electron-conducting 
fullerene subunit prevents any problem arising from bad 
contacts at the junction, as observed for polymer/C60 
blends. Furthermore, this new synthetic approach also 
offers great versatili ty for design tuning the photovoltaic 
system.  We now report the preparation of plastic solar 
cells from fullerene-oligophenyleneethynylene (OPE) 
derivatives 1-4.5   
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For compounds 1 and 2, the efficiency of the resulting 
photovoltaic devices is similar to those prepared from 
corresponding fullerene-OPV conjugates.4 Interestingly, 
by increasing the donating abili ty of the conjugated 
oligomer substituents in 3 and 4 owing to the presence of 
the anil ine group, the efficiency and the sensitivity of the 
photovoltaic devices are increased by one order of 
magnitude.6  The latter observation shows clearly the 
advantage of our molecular approach allowing 
structure/activity relationships. 
 
Acknowledgements 
 
This work was supported by the CNRS and the French 
Ministry of Research.  
References 
 
[1] J.-F. Nierengarten, G. Hadziioannou, N. Armaroli , 
Mater. Today 2001, 4, 16-18. 
[2] For recent examples, see: H. Imahori, T. Azuma, A. 
Ajavakom, H. Norieda, H. Yamada, Y. Sakata, J. Phys. 
Chem. B 1999, 103, 7233-7237; P. V. Kamat, S. 
Barazzouk, S. Hotchandani, K. G. Thomas, Chem. Eur. J. 
2000, 6, 3914-3921; C. Luo, D. M. Guldi, M. Maggini, E. 
Menna, S. Mondini, N. A. Kotov, M. Prato, Angew. 
Chem. Int. Ed. 2000, 39, 3905-3909; P. V. Kamat, S. 
Barazzouk, K. G. Thomas, S. Hotchandani, J. Phys. 
Chem. B 2000, 104, 4014-4017; O. Enger, F. Nesch, M. 
Fibbioli , L. Echegoyen, E. Pretsch, F. Diederich, J. 
Mater. Chem. 2000, 10, 2231-2233; A. Ikeda, T. Hatano, 
S. Shinkai, T. Akiyama, S. Yamada, J. Am. Chem. Soc. 
2001, 123, 4855-4856; S. Zhang, D. Dong, L. Gan, Z. 
Liu, C. Huang, New J. Chem. 2001, 25, 606-610; H. Gao, 
G. Luo, A. L. Ottava, H. T. Tien, J. Electroanal. Chem. 
2001, 496, 158-161; H. Imahori, H. Norieda, Y. 
Nishimura, I. Yamazaki, Y. Sakata, S. Fukuzumi, J. Am. 
Chem. Soc. 2001, 123, 100-110. 
[3] G. Yu, J. Gao, J. C. Hummelen, F. Wudl, A. J. 
Heeger, Science 1995, 270, 1789-1791; L. S. Roman, M. 
R. Andersson, T. Yohannes, O. Inganäs, Adv. Mater. 
1997, 9, 1164-1168; L. Ouali , V. K. Krasnikov, U. 
Stalmach, G. Hadziioannou, Adv. Mater. 1999, 11, 1515-
1518. 
[4] J.-F. Nierengarten, J.-F. Eckert, J.-F. Nicoud, L. 
Ouali , V. Krasnikov, G. Hadziioannou, Chem. 
Commun.1999, 617-618; J.-F. Eckert, J.-F. Nicoud, J.-F. 
Nierengarten, S.-G. Liu, L. Echegoyen, F. Barigelletti, N. 
Armaroli , L. Ouali , V. Krasnikov, G. Hadziioannou, J. 
Am. Chem. Soc. 2000, 122, 7467-7479. 
[5] T. Gu, J.-F. Nierengarten, Tetrahedron Lett. 2001, 
42, 3175-3178. 
[6] T. Gu, D. Tsamouras, C. Melzer, V. Krasnikov, J.-P. 
Gisselbrecht, M. Gross, G. Hadziioannou, J.-F. 
Nierengarten, ChemPhysChem., in press. 
 


