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Ruthenium(II) catalysts associated to a carboxylate or a phosphate partner are able to promote the selective sp2 C-H bond activation, via C-H bond deprotonation., of functional arenes and heterocycles to selectively lead to cross-couplings with  hetero(aryl) halides 1,2 

It is possible now to perform such processes in water as renewable solvent without surfactant and with higher catalyst activity.3,4 Oxidative dehydrogenation of alkenes can lead to polyfunctional alkenes 5
The lecture will present several new aspects based on these activation principles..
i) Catalytic sp2 C-H bond activation in water solvent can be directed to produce polyheterocycles ligands
ii) Catalytic annulation of heterocycles with alkynes in water leading to the synthesis of pyrrole and indole fused isocoumarins.6
iii) Ruthenium-catalyzed C-H bond alkylations of arylphosphine oxides with alkenes give access to bifunctional phosphines7
iv) C(sp3)-H bond amination of cycloalkanes can be  favoured  by copper-catalyzed oxidative dehydrogenative using NH-heterocycles as amine sources8
v) C(sp3)-H bond functionalization of alkyl goups linked to heterocycles can be selectively achieved using simple copper catalysts and in situ generated radicals 9 
New perspectives of C-H bond functionalisation will be pointed out. Our Chem commun. feature article on Late Stage Modifications of P-Containing Ligands using Transition-Metal-Catalysed C–H Bond Functionalisation  has just appeared10 in Chem Comm 2018, as well as our review “Photoredox Catalysis for Building C−C Bonds from C(sp2)−H Bonds” 11
1. P. B. Arockiam, C. Bruneau, P. H. Dixneuf, Chem. Rev. 2012, 112, 5879.
2. E. Ferrer-Flegeau, C. Bruneau, P. H. Dixneuf, A. Jutand, J. Am. Chem. Soc. 2011, 133, 10161.
3. P. B. Arockiam, C. Fischmeister, C. Bruneau, P. H. Dixneuf, Angew. Chem. Int. Chem. 2010, 49, 6629.

4. B. Li, K. P. H. Dixneuf Chem. Soc. Rev. 2013, 42, 5744.
5. K. S. Singh,  P. H. Dixneuf ChemCatChem, 2013, 5, 1313.

6. K. S. Singh, S. G. Sawant, P. H. Dixneuf ChemCatChem, 2016, 8, 1046.

7.C. S. Wang, P. H. Dixneuf, J. F. Soulé, ChemCatChem, 2017, 9, 3117.
8. C. S. Wang, P. H. Dixneuf, X. F. Wu and J. F. Soulé, ChemSusChem 2017, 10, 3075.
9. Wang, Chang-Sheng; Roisnel, Thierry; Dixneuf, Pierre; Soulé, Jean-François Org. Lett. 2017, 19, 6720.
10. Zhang Zhuan, P. H. Dixneuf, and J. F.Soulé Chem Comm 2018, 54, 7265-7280
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