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Abstract


In this account we describe studies on the reactivity of rhodium(I) complexes of the type [Rh(E)(PEt3)3], where E represents hydrido, fluorido, germyl, boryl or silyl ligands, towards fluorinated olefins. The results are compared with those reported by other research groups on fluoroolefins, as well as with the chemistry of compounds [Rh(E)(PEt3)3] towards fluoroaromatics in terms of selectivity and mechanisms.


1 	Introduction


2 	Reactivity Towards Fluoroolefins


2.1 	Reactivity of Hexafluoropropene


2.2 	Reactivity of (E)-1,2,3,3,3-Pentafluoropropene


2.3 	Reactivity of 2,3,3,3-Tetrafluoropropene and (E)-1,3,3,3-Tetrafluoropropene


2.4 	Reactivity of 3,3,3-Trifluoropropene


2.5 	Reactivity of Pentafluorostyrene


3 	Conclusion and Perspective

        

      


        
[bookmark: N117D7]
Key words

rhodium - 
        fluoroolefins - 
        C–H bond activation - 
        C–F bond activation - 
        borylation - 
        silylation - 
        germylation - 
        hydrodefluorination
      


 

[bookmark: ]

[bookmark: N1262C]
	
References



[bookmark: RL000-1]
	
[bookmark: BR000-1001]1a 
            
              Kirsch P. 
            
          Modern Fluoroorganic Chemistry: Synthesis, Reactivity and Applications, 2nd ed. Wiley-VCH; Weinheim: 2013 





CrossrefGoogle Scholar





	
[bookmark: JR000-1002]1b 
            
              Jeschke P. 
            
          Pest Manage. Sci. 2010; 66: 10 





CrossrefPubMed





	
[bookmark: JR000-1003]1c 
            
              Purser S, 
            
            
              Moore PR, 
            
            
              Swallow S, 
            
            
              Gouverneur V. 
            
          Chem. Soc. Rev. 2008; 37: 320 





CrossrefPubMed





	
[bookmark: JR000-1004]1d 
            
              Gillis EP, 
            
            
              Eastman KJ, 
            
            
              Hill MD, 
            
            
              Donnelly DJ, 
            
            
              Meanwell NA. 
            
          J. Med. Chem. 2015; 58: 8315 





Article in Thieme ConnectPubMed





	
[bookmark: JR000-1005]1e 
            
              Zhou Y, 
            
            
              Wang J, 
            
            
              Gu Z, 
            
            
              Wang S, 
            
            
              Zhu W, 
            
            
              Aceña JL, 
            
            
              Soloshonok VA, 
            
            
              Izawa K, 
            
            
              Liu H. 
            
          Chem. Rev. 2016; 116: 422 





CrossrefPubMed





	
[bookmark: BR000-1006]1f 
            Fluorinated Polymers, Volume 2: Applications
          . 
              
                Ameduri B, 
              
              
                Sawada H. 
              
            RSC Polymer Chemistry Series No. 24; The Royal Society of Chemistry; Cambridge: 2016 





CrossrefGoogle Scholar








	
[bookmark: JR000-2]2 
          
            Heath EA. 
          
        Int. Legal Mater. 2017; 56: 193 





Crossref






[bookmark: RL000-3]
	
[bookmark: JR000-3001]3a 
            
              Javidmand P, 
            
            
              Hoffmann KA. 
            
          Int. J. Refrig. 2016; 69: 114 





CrossrefPubMed





	
[bookmark: JR000-3002]3b 
            
              Wallington TJ, 
            
            
              Sulbaek Andersen MP, 
            
            
              Nielsen OJ. 
            
          Chemosphere 2015; 129: 135 





CrossrefPubMed








[bookmark: RL000-4]
	
[bookmark: JR000-4001]4a 
            
              Cardoso VF, 
            
            
              Correia DM, 
            
            
              Ribeiro C, 
            
            
              Fernandes MM, 
            
            
              Lanceros-Méndez S. 
            
          Polymers 2018; 10: 161 





CrossrefPubMed





	
[bookmark: BR000-4002]4b 
            
              Dams R, 
            
            
              Hintzer K. 
            
          In 
            Fluorinated Polymers: Volume 2: Applications
          . 
              
                Ameduri B, 
              
              
                Sawada H. 
              
            RSC Polymer Chemistry Series No. 24; The Royal Society of Chemistry; Cambridge: 2016: 1-31 





CrossrefGoogle Scholar








[bookmark: RL000-5]
	
[bookmark: JR000-5001]5a 
            
              Li X, 
            
            
              Shi X, 
            
            
              Li X, 
            
            
              Shi D. 
            
          Beilstein J. Org. Chem. 2019; 15: 2213 





CrossrefPubMed





	
[bookmark: JR000-5002]5b 
            
              Ragni R, 
            
            
              Punzi A, 
            
            
              Babudri F, 
            
            
              Farinola GM. 
            
          Eur. J. Org. Chem. 2018; 3500 





CrossrefPubMed





	
[bookmark: JR000-5003]5c 
            
              Fustero S, 
            
            
              Sedgwick DM, 
            
            
              Román R, 
            
            
              Barrio P. 
            
          Chem. Commun. 2018; 54: 9706 





CrossrefPubMed





	
[bookmark: JR000-5004]5d 
            
              Neumann CN, 
            
            
              Ritter T. 
            
          Acc. Chem. Res. 2017; 50: 3822 





CrossrefPubMed





	
[bookmark: JR000-5005]5e 
            
              Chen C, 
            
            
              Fu L, 
            
            
              Chen P, 
            
            
              Liu G. 
            
          Chin. J. Chem. 2017; 35: 1781 





Crossref





	
[bookmark: JR000-5006]5f 
            
              Sather AC, 
            
            
              Buchwald SL. 
            
          Acc. Chem. Res. 2016; 49: 2146 





CrossrefPubMed





	
[bookmark: JR000-5007]5g 
            
              Vigalok A. 
            
          Acc. Chem. Res. 2015; 48: 238 





CrossrefPubMed





	
[bookmark: JR000-5008]5h 
            
              Campbell MG, 
            
            
              Ritter T. 
            
          Chem. Rev. 2015; 115: 612 





CrossrefPubMed





	
[bookmark: JR000-5009]5i 
            
              Campbell MG, 
            
            
              Ritter T. 
            
          Chem. Rec. 2014; 14: 482 





CrossrefPubMed





	
[bookmark: JR000-5010]5j 
            
              Hollingworth C, 
            
            
              Hazari A, 
            
            
              Hopkinson MN, 
            
            
              Tredwell M, 
            
            
              Benedetto E, 
            
            
              Huiban M, 
            
            
              Gee AD, 
            
            
              Brown JM, 
            
            
              Gouverneur V. 
            
          Angew. Chem. Int. Ed. 2011; 50: 2613 





CrossrefPubMed





	
[bookmark: JR000-5011]5k 
            
              Sanford MS, 
            
            
              Scott PJ. H. 
            
          ACS Cent. Sci. 2016; 2: 128 





CrossrefPubMed





	
[bookmark: JR000-5012]5l 
            
              Zhu Y, 
            
            
              Han J, 
            
            
              Wang J, 
            
            
              Shibata N, 
            
            
              Sodeoka M, 
            
            
              Soloshonok VA, 
            
            
              Coelho JA. S, 
            
            
              Toste FD. 
            
          Chem. Rev. 2018; 118: 3887 





CrossrefPubMed





	
[bookmark: JR000-5013]5m 
            
              Ni C, 
            
            
              Hu J. 
            
          Chem. Soc. Rev. 2016; 45: 5441 





CrossrefPubMed








[bookmark: RL000-6]
	
[bookmark: JR000-6001]6a 
            
              Fujita T, 
            
            
              Fuchibe K, 
            
            
              Ichikawa J. 
            
          Angew. Chem. Int. Ed. 2019; 58: 390 





CrossrefPubMed





	
[bookmark: JR000-6002]6b 
            
              Hamel J.-D, 
            
            
              Paquin J.-F. 
            
          Chem. Commun. 2018; 54: 10224 





CrossrefPubMed





	
[bookmark: JR000-6003]6c 
            
              Unzner TA, 
            
            
              Magauer T. 
            
          Tetrahedron Lett. 2015; 56: 877 





Crossref





	
[bookmark: JR000-6004]6d 
            
              Eisenstein O, 
            
            
              Milani J, 
            
            
              Perutz RN. 
            
          Chem. Rev. 2017; 117: 8710 





CrossrefPubMed





	
[bookmark: JR000-6005]6e 
            
              Ahrens T, 
            
            
              Kohlmann J, 
            
            
              Ahrens M, 
            
            
              Braun T. 
            
          Chem. Rev. 2015; 115: 931 





CrossrefPubMed





	
[bookmark: JR000-6006]6f 
            
              Kiplinger JL, 
            
            
              Richmond TG, 
            
            
              Osterberg CE. 
            
          Chem. Rev. 1994; 94: 373 





Crossref





	
[bookmark: JR000-6007]6g 
            
              Torrens H. 
            
          Coord. Chem. Rev. 2005; 249: 1957 





CrossrefPubMed





	
[bookmark: JR000-6008]6h 
            
              Ohashi M, 
            
            
              Ogoshi S. 
            
          Top. Organomet. Chem. 2015; 52: 197 





CrossrefPubMed





	
[bookmark: JR000-6009]6i 
            
              Kuehnel MF, 
            
            
              Lentz D, 
            
            
              Braun T. 
            
          Angew. Chem. Int. Ed. 2013; 52: 3328 





CrossrefPubMed





	
[bookmark: JR000-6010]6j 
            
              Nova A, 
            
            
              Mas-Ballesté R, 
            
            
              Lledós A. 
            
          Organometallics 2012; 31: 1245 





Crossref





	
[bookmark: JR000-6011]6k 
            
              Amii H, 
            
            
              Uneyama K. 
            
          Chem. Rev. 2009; 109: 2119 





CrossrefPubMed





	
[bookmark: JR000-6012]6l 
            
              Burdeniuc J, 
            
            
              Jedicka B, 
            
            
              Crabtree RH. 
            
          Chem. Ber. 1997; 130: 145 





CrossrefPubMed





	
[bookmark: JR000-6013]6m 
            
              Jones WD. 
            
          Dalton Trans. 2003; 3991 





Crossref





	
[bookmark: JR000-6014]6n 
            
              Braun T, 
            
            
              Wehmeier F. 
            
          Eur. J. Inorg. Chem. 2011; 613 





Crossref





	
[bookmark: BR000-6015]6o 
            
              Keyes L, 
            
            
              Love JA. 
            
          In 
            C-H and C-X Bond Functionalization: Transition Metal Mediation
          . 
              
                Ribas X. 
              
            The Royal Society of Chemistry; Cambridge: 2013 





CrossrefGoogle Scholar





	
[bookmark: JR000-6016]6p 
            
              Clot E, 
            
            
              Eisenstein O, 
            
            
              Jasim N, 
            
            
              Macgregor SA, 
            
            
              McGrady JE, 
            
            
              Perutz RN. 
            
          Acc. Chem. Res. 2011; 44: 333 





CrossrefPubMed





	
[bookmark: JR000-6017]6q 
            
              Braun T, 
            
            
              Perutz RN. 
            
          Chem. Commun. 2002; 2749 





CrossrefPubMed





	
[bookmark: JR000-6018]6r 
            
              Weaver J, 
            
            
              Senaweera S. 
            
          Tetrahedron 2014; 70: 7413 





Crossref





	
[bookmark: BR000-6019]6s 
            
              Johnson SA, 
            
            
              Hatnean JA, 
            
            
              Doster ME. 
            
          In 
            Progress in Inorganic Chemistry, Vol. 57. 
              
                Karlin KD. 
              
            John Wiley & Sons; Hoboken: 2011: 255-352 





CrossrefGoogle Scholar





	
[bookmark: JR000-6020]6t 
            
              Sun AD, 
            
            
              Love JA. 
            
          Dalton Trans. 2010; 39: 10362 





CrossrefPubMed





	
[bookmark: JR000-6021]6u 
            
              Coates G, 
            
            
              Rekhroukh F, 
            
            
              Crimmin MR. 
            
          Synlett 2019; 30: 2233 





Crossref





	
[bookmark: JR000-6022]6v 
            
              Shen Q, 
            
            
              Huang Y.-G, 
            
            
              Liu C, 
            
            
              Xiao J.-C, 
            
            
              Chen Q.-Y, 
            
            
              Guo Y. 
            
          J. Fluorine Chem. 2015; 179: 14 





CrossrefPubMed





	
[bookmark: JR000-6023]6w 
            
              Stahl T, 
            
            
              Klare HF. T, 
            
            
              Oestreich M. 
            
          ACS Catal. 2013; 3: 1578 





CrossrefPubMed








	
[bookmark: BR000-7]7 
          
            Perutz RN, 
          
          
            Braun T. 
          
        In 
          Comprehensive Organometallic Chemistry III
        . 
            
              Crabtree RH. 
            
          Elsevier; Oxford: 2007: 725 





CrossrefGoogle Scholar





	
[bookmark: JR000-8]8 
          
            Braun T, 
          
          
            Noveski D, 
          
          
            Neumann B, 
          
          
            Stammler H.-G. 
          
        Angew. Chem. Int. Ed. 2002; 41: 2745 





CrossrefPubMed





	
[bookmark: BR000-9]9 
          
            Chambers RD, 
          
          
            Vaughan JF. S. 
          
        
          Nucleophilic Reactions of Fluorinated Alkenes
        . In 
          Organofluorine Chemistry: Fluorinated Alkenes and Reactive Intermediates, Topics in Current Chemistry 192. 
            
              Chambers RD. 
            
          Springer-Verlag; Berlin: 1997 





CrossrefGoogle Scholar





	
[bookmark: JR000-10]10 
          
            Bramananthan N, 
          
          
            Carmona M, 
          
          
            Lowe JP, 
          
          
            Mahon MF, 
          
          
            Poulten RC, 
          
          
            Whittlesey MK. 
          
        Organometallics 2014; 33: 1986 





CrossrefPubMed





	
[bookmark: JR000-11]11 
          
            Rieth RD, 
          
          
            Brennessel WW, 
          
          
            Jones WD. 
          
        Eur. J. Inorg. Chem. 2007; 2839 





CrossrefPubMed





	
[bookmark: JR000-12]12 
          
            Kraft BM, 
          
          
            Lachicotte RJ, 
          
          
            Jones WD. 
          
        J. Am. Chem. Soc. 2000; 122: 8559 





Crossref






[bookmark: RL000-13]
	
[bookmark: JR000-13001]13a 
            
              Schneider H, 
            
            
              Hock A, 
            
            
              Jaeger AD, 
            
            
              Lentz D, 
            
            
              Radius U. 
            
          Eur. J. Inorg. Chem. 2018; 4031 









	
[bookmark: JR000-13002]13b 
            
              Phillips NA, 
            
            
              White AJ. P, 
            
            
              Crimmin MR. 
            
          Adv. Synth. Catal. 2019; 361: 3351 





Crossref








[bookmark: RL000-14]
	
[bookmark: JR000-14001]14a 
            
              Slaney ME, 
            
            
              Ferguson MJ, 
            
            
              McDonald R, 
            
            
              Cowie M. 
            
          Organometallics 2012; 31: 1384 





Crossref





	
[bookmark: JR000-14002]14b 
            
              Slaney ME, 
            
            
              Anderson DJ, 
            
            
              Ferguson MJ, 
            
            
              McDonald R, 
            
            
              Cowie M. 
            
          J. Am. Chem. Soc. 2010; 132: 16544 





CrossrefPubMed





	
[bookmark: JR000-14003]14c 
            
              Anderson DJ, 
            
            
              McDonald R, 
            
            
              Cowie M. 
            
          Angew. Chem. Int. Ed. 2007; 46: 3741 





CrossrefPubMed








	
[bookmark: JR000-15]15 
          
            Noveski D, 
          
          
            Braun T, 
          
          
            Neumann B, 
          
          
            Stammler A, 
          
          
            Stammler H.-G. 
          
        Dalton Trans. 2004; 4106 





CrossrefPubMed






[bookmark: RL000-16]
	
[bookmark: JR000-16001]16a 
            
              Ahrens T, 
            
            
              Ahrens M, 
            
            
              Braun T, 
            
            
              Braun B, 
            
            
              Herrmann R. 
            
          Dalton Trans. 2016; 45: 4716 





CrossrefPubMed





	
[bookmark: JR000-16002]16b 
            
              Kalläne SI, 
            
            
              Teltewskoi M, 
            
            
              Braun T, 
            
            
              Braun B. 
            
          Organometallics 2015; 34: 1156 





Crossref





	
[bookmark: JR000-16003]16c 
            
              Raza AL, 
            
            
              Panetier JA, 
            
            
              Teltewskoi M, 
            
            
              Macgregor SA, 
            
            
              Braun T. 
            
          Organometallics 2013; 32: 3795 





Crossref








	
[bookmark: JR000-17]17 
          
            Aizenberg M, 
          
          
            Milstein D. 
          
        Science 1994; 265: 359 





CrossrefPubMed





	
[bookmark: JR000-18]18 
          
            Zámostná L, 
          
          
            Sander S, 
          
          
            Braun T, 
          
          
            Laubenstein R, 
          
          
            Braun B, 
          
          
            Herrmann R, 
          
          
            Kläring P. 
          
        Dalton Trans. 2015; 44: 9450 





CrossrefPubMed





	
[bookmark: JR000-19]19 
          
            Teltewskoi M, 
          
          
            Panetier JA, 
          
          
            Macgregor SA, 
          
          
            Braun T. 
          
        Angew. Chem. Int. Ed. 2010; 49: 3947 





CrossrefPubMed





	
[bookmark: JR000-20]20 
          
            Raza AL, 
          
          
            Kuehnel MF, 
          
          
            Talavera M, 
          
          
            Teltewskoi M, 
          
          
            Ahrens M, 
          
          
            Kläring P, 
          
          
            Braun T, 
          
          
            Lentz D. 
          
        J. Fluorine Chem. 2018; 214: 80 





CrossrefPubMed





	
[bookmark: JR000-21]21 
          
            Ohashi M, 
          
          
            Shibata M, 
          
          
            Ogoshi S. 
          
        Angew. Chem. Int. Ed. 2014; 53: 13578 





CrossrefPubMed





	
[bookmark: JR000-22]22 
          
            Xu W, 
          
          
            Sun H, 
          
          
            Xiong Z, 
          
          
            Li X. 
          
        Organometallics 2013; 32: 7122 





CrossrefPubMed





	
[bookmark: JR000-23]23 
          
            Lindup RJ, 
          
          
            Marder TB, 
          
          
            Perutz RN, 
          
          
            Whitwood AC. 
          
        Chem. Commun. 2007; 3664 





PubMed





	
[bookmark: JR000-24]24 
          
            Noveski D, 
          
          
            Braun T, 
          
          
            Schulte M, 
          
          
            Neumann B, 
          
          
            Stammler H.-G. 
          
        Dalton Trans. 2003; 4075 





Crossref





	
[bookmark: JR000-25]25 
          
            Braun T, 
          
          
            Wehmeier F, 
          
          
            Altenhöner K. 
          
        Angew. Chem. Int. Ed. 2007; 46: 5321 





CrossrefPubMed





	
[bookmark: JR000-26]26 
          
            Noveski D, 
          
          
            Braun T, 
          
          
            Krückemeier S. 
          
        J. Fluorine Chem. 2004; 125: 959 





CrossrefPubMed






[bookmark: RL000-27]
	
[bookmark: JR000-27001]27a 
            
              Andrella NO, 
            
            
              Xu N, 
            
            
              Gabidullin BM, 
            
            
              Ehm C, 
            
            
              Baker RT. 
            
          J. Am. Chem. Soc. 2019; 141: 11506 





CrossrefPubMed





	
[bookmark: JR000-27002]27b 
            
              Kühnel MF, 
            
            
              Lentz D. 
            
          Angew. Chem. Int. Ed. 2010; 49: 2933 





CrossrefPubMed





	
[bookmark: JR000-27003]27c 
            
              Vela J, 
            
            
              Smith JM, 
            
            
              Yu Y, 
            
            
              Ketterer NA, 
            
            
              Flaschenriem CJ, 
            
            
              Lachicotte RJ, 
            
            
              Holland PL. 
            
          J. Am. Chem. Soc. 2005; 127: 7857 





CrossrefPubMed








	
[bookmark: JR000-28]28 
          
            Braun T, 
          
          
            Ahijado Salomon M, 
          
          
            Altenhöner K, 
          
          
            Teltewskoi M, 
          
          
            Hinze S. 
          
        Angew. Chem. Int. Ed. 2009; 48: 1818 





CrossrefPubMed






[bookmark: RL000-29]
	
[bookmark: JR000-29001]29a 
            
              Ahijado M, 
            
            
              Braun T, 
            
            
              Noveski D, 
            
            
              Kocher N, 
            
            
              Neumann B, 
            
            
              Stalke D, 
            
            
              Stammler H.-G. 
            
          Angew. Chem. Int. Ed. 2005; 44: 6947 





CrossrefPubMed





	
[bookmark: JR000-29002]29b 
            
              Meier G, 
            
            
              Braun T. 
            
          Angew. Chem. Int. Ed. 2011; 50: 3280 





CrossrefPubMed








[bookmark: RL000-30]
	
[bookmark: JR000-30001]30a 
            
              Meier G, 
            
            
              Braun T. 
            
          Angew. Chem. Int. Ed. 2012; 51: 12564 





CrossrefPubMed





	
[bookmark: JR000-30002]30b 
            
              Baumgarth H, 
            
            
              Meier G, 
            
            
              von Hahmann CN, 
            
            
              Braun T. 
            
          Dalton Trans. 2018; 47: 16299 





CrossrefPubMed





	
[bookmark: JR000-30003]30c 
            
              Baumgarth H, 
            
            
              Meier G, 
            
            
              Braun T, 
            
            
              Braun-Cula B. 
            
          Eur. J. Inorg. Chem. 2016; 4565 









	
[bookmark: JR000-30004]30d 
            
              Ahijado Salomon M, 
            
            
              Braun T, 
            
            
              Penner A. 
            
          Angew. Chem. Int. Ed. 2008; 47: 8867 





CrossrefPubMed





	
[bookmark: JR000-30005]30e 
            
              Bittner A, 
            
            
              Braun T, 
            
            
              Herrmann R, 
            
            
              Mebs S. 
            
          Chem. Eur. J. 2015; 21: 12299 





CrossrefPubMed





	
[bookmark: JR000-30006]30f 
            
              Ahijado M, 
            
            
              Braun T. 
            
          Angew. Chem. Int. Ed. 2008; 47: 2954 





CrossrefPubMed








	
[bookmark: JR000-31]31 
          
            Tian P, 
          
          
            Feng C, 
          
          
            Loh T.-P. 
          
        Nat. Commun. 2015; 6: 7472 





CrossrefPubMed






[bookmark: RL000-32]
	
[bookmark: JR000-32001]32a 
            
              Hu M, 
            
            
              He Z, 
            
            
              Gao B, 
            
            
              Li L, 
            
            
              Ni C, 
            
            
              Hu J. 
            
          J. Am. Chem. Soc. 2013; 135: 17302 





CrossrefPubMed





	
[bookmark: JR000-32002]32b 
            
              Sakaguchi H, 
            
            
              Uetake Y, 
            
            
              Ohashi M, 
            
            
              Niwa T, 
            
            
              Ogoshi S, 
            
            
              Hosoya T. 
            
          J. Am. Chem. Soc. 2017; 139: 12855 





CrossrefPubMed








	
[bookmark: JR000-33]33 
          
            Ichitsuka T, 
          
          
            Fujita T, 
          
          
            Arita T, 
          
          
            Ichikawa J. 
          
        Angew. Chem. Int. Ed. 2014; 53: 7564 





CrossrefPubMed





	
[bookmark: JR000-34]34 
          
            Raza AL, 
          
          
            Braun T. 
          
        Chem. Sci. 2015; 6: 4255 





CrossrefPubMed





	
[bookmark: BR000-35]35 
          
            Bryson M, 
          
          
            Dixon C, 
          
          
            Hill SS. 
          
        In 
          Sustainable Automotive Technologies
        . 
            
              Subic A, 
            
            
              Wellnitz J, 
            
            
              Leary M, 
            
            
              Koopmans L. 
            
          Springer; Berlin: 2012: 349-356 





CrossrefGoogle Scholar





	
[bookmark: JR000-36]36 
          
            Talavera M, 
          
          
            von Hahmann CN, 
          
          
            Müller R, 
          
          
            Ahrens M, 
          
          
            Kaupp M, 
          
          
            Braun T. 
          
        Angew. Chem. 2019; 131: 10798 





CrossrefPubMed





	
[bookmark: JR000-37]37 
          
            Talavera M, 
          
          
            Müller R, 
          
          
            Ahrens T, 
          
          
            von Hahmann CN, 
          
          
            Braun-Cula B, 
          
          
            Kaupp M, 
          
          
            Braun T. 
          
        Faraday Discuss. 2019; 220: 328 





CrossrefPubMed





	
[bookmark: JR000-38]38 
          
            von Hahmann CN, 
          
          
            Talavera M, 
          
          
            Xu C, 
          
          
            Braun T. 
          
        Chem. Eur. J. 2018; 24: 11131 





CrossrefPubMed





	
[bookmark: JR000-39]39 
          
            Li Y, 
          
          
            Tu D.-H, 
          
          
            Gu Y.-J, 
          
          
            Wang B, 
          
          
            Wang Y.-Y, 
          
          
            Liu Z.-T, 
          
          
            Liu Z.-W, 
          
          
            Lu J. 
          
        Eur. J. Org. Chem. 2015; 4340 





Crossref





	
[bookmark: JR000-40]40 
          
            Crimmin MR, 
          
          
            Bakewell C, 
          
          
            White A. 
          
        Angew. Chem. Int. Ed. 2018; 57: 6638 





CrossrefPubMed





	
[bookmark: JR000-41]41 
          
            Coates G, 
          
          
            Tan HY, 
          
          
            Kalff C, 
          
          
            White AJ. P, 
          
          
            Crimmin MR. 
          
        Angew. Chem. Int. Ed. 2019; 58: 12514 





CrossrefPubMed





	
[bookmark: JR000-42]42 
          
            Phillips NA, 
          
          
            Coates GJ, 
          
          
            White AJ. P, 
          
          
            Crimmin MR. 
          
        Chem. Eur. J. 2020; 26 





Crossref





	
[bookmark: JR000-43]43 
          
            Sakaguchi H, 
          
          
            Ohashi M, 
          
          
            Ogoshi S. 
          
        Angew. Chem. Int. Ed. 2018; 57: 328 





CrossrefPubMed





	
[bookmark: JR000-44]44 
          
            Ahrens T, 
          
          
            Teltewskoi M, 
          
          
            Ahrens M, 
          
          
            Braun T, 
          
          
            Laubenstein R. 
          
        Dalton Trans. 2016; 45: 17495 





CrossrefPubMed





	
[bookmark: JR000-45]45 
          
            Kraft BM, 
          
          
            Jones WD. 
          
        J. Am. Chem. Soc. 2002; 124: 8681 





CrossrefPubMed





	
[bookmark: JR000-46]46 
          
            Ristic-Petrovic D, 
          
          
            Anderson DJ, 
          
          
            Torkelson JR, 
          
          
            McDonald R, 
          
          
            Cowie M. 
          
        Organometallics 2003; 22: 4647 





CrossrefPubMed





	
[bookmark: JR000-47]47 
          
            Ohashi M, 
          
          
            Kambara T, 
          
          
            Hatanaka T, 
          
          
            Saijo H, 
          
          
            Doi R, 
          
          
            Ogoshi S. 
          
        J. Am. Chem. Soc. 2011; 133: 3256 





CrossrefPubMed





	
[bookmark: JR000-48]48 
          
            Dorta R, 
          
          
            Stevens ED, 
          
          
            Scott NM, 
          
          
            Costabile C, 
          
          
            Cavallo L, 
          
          
            Hoff CD, 
          
          
            Nolan SP. 
          
        J. Am. Chem. Soc. 2005; 127: 2485 





CrossrefPubMed





	
[bookmark: JR000-49]49 
          
            Lanzinger D, 
          
          
            Höhlein IM, 
          
          
            Weiß SB, 
          
          
            Rieger B. 
          
        J. Organomet. Chem. 2015; 778: 21 





Crossref





	
[bookmark: JR000-50]50 
          
            Ichitsuka T, 
          
          
            Fujita T, 
          
          
            Ichikawa J. 
          
        ACS Catal. 2015; 5: 5947 





Crossref





	
[bookmark: JR000-51]51 
          
            Ojima I, 
          
          
            Fuchikami T, 
          
          
            Yatabe M. 
          
        J. Organomet. Chem. 1984; 260: 335 





Crossref





	
[bookmark: JR000-52]52 
          
            Xu C, 
          
          
            Talavera M, 
          
          
            Sander S, 
          
          
            Braun T. 
          
        Dalton Trans. 2019; 48: 16258 





CrossrefPubMed






[bookmark: RL000-53]
	
[bookmark: JR000-53001]53a 
            
              Bosque R, 
            
            
              Clot E, 
            
            
              Fantacci S, 
            
            
              Maseras F, 
            
            
              Eisenstein O, 
            
            
              Perutz RN, 
            
            
              Renkema KB, 
            
            
              Caulton KG. 
            
          J. Am. Chem. Soc. 1998; 120: 12634 





Crossref





	
[bookmark: JR000-53002]53b 
            
              Jasim NA, 
            
            
              Perutz RN, 
            
            
              Whitwood AC, 
            
            
              Braun T, 
            
            
              Izundu J, 
            
            
              Neumann B, 
            
            
              Rothfeld S, 
            
            
              Stammler H.-G. 
            
          Organometallics 2004; 23: 6140 





Crossref








[bookmark: RL000-54]
	
[bookmark: JR000-54001]54a 
            
              Ishii Y, 
            
            
              Chatani N, 
            
            
              Yorimitsu S, 
            
            
              Murai S. 
            
          Chem. Lett. 1998; 27: 157 





Crossref





	
[bookmark: JR000-54002]54b 
            
              Zhang H, 
            
            
              Lin J.-H, 
            
            
              Xiao J.-C, 
            
            
              Gu Y.-C. 
            
          Org. Biomol. Chem. 2014; 12: 581 





CrossrefPubMed








	
[bookmark: JR000-55]55 
          
            Procacci B, 
          
          
            Jiao Y, 
          
          
            Evans ME, 
          
          
            Jones WD, 
          
          
            Perutz RN, 
          
          
            Whitwood AC. 
          
        J. Am. Chem. Soc. 2015; 137: 1258 





CrossrefPubMed





	
[bookmark: JR000-56]56 
          
            Jones WD, 
          
          
            Partridge MG, 
          
          
            Perutz RN. 
          
        J. Chem. Soc., Chem. Commun. 1991; 264 









	
[bookmark: JR000-57]57 
          
            Gyton MR, 
          
          
            Kynman AE, 
          
          
            Leforestier B, 
          
          
            Gallo A, 
          
          
            Lewandowski JR, 
          
          
            Chaplin AB. 
          
        Dalton Trans. 2020; 49: 5791 





CrossrefPubMed






[bookmark: RL000-58]
	
[bookmark: JR000-58001]58a 
            
              Schaub T, 
            
            
              Fischer P, 
            
            
              Steffen A, 
            
            
              Braun T, 
            
            
              Radius U, 
            
            
              Mix A. 
            
          J. Am. Chem. Soc. 2008; 130: 9304 





CrossrefPubMed





	
[bookmark: JR000-58002]58b 
            
              Torres Ò, 
            
            
              Pfister N, 
            
            
              Braun T, 
            
            
              Wittwer P. 
            
          Dalton Trans. 2019; 48: 6153 





CrossrefPubMed





	
[bookmark: JR000-58003]58c 
            
              Braun T, 
            
            
              Cronin L, 
            
            
              Higgitt CL, 
            
            
              McGrady JE, 
            
            
              Perutz RN, 
            
            
              Reinhold M. 
            
          New J. Chem. 2001; 25: 19 





Crossref





	
[bookmark: JR000-58004]58d 
            
              Hatnean JA, 
            
            
              Johnson SA. 
            
          Organometallics 2012; 31: 1361 





Crossref








	
[bookmark: JR000-59]59 
          
            Kalläne SI, 
          
          
            Braun T, 
          
          
            Braun B, 
          
          
            Mebs S. 
          
        Dalton Trans. 2014; 43: 6786 





CrossrefPubMed





	
[bookmark: JR000-60]60 
          
            McIsaac DI, 
          
          
            Geier SJ, 
          
          
            Vogels CM, 
          
          
            Decken A, 
          
          
            Westcott SA. 
          
        Inorg. Chim. Acta 2006; 359: 2771 





Crossref






[bookmark: RL000-61]
	
[bookmark: JR000-61001]61a 
            
              Black A, 
            
            
              Brown JM, 
            
            
              Pichon C. 
            
          Chem. Commun. 2005; 5284 





PubMed





	
[bookmark: JR000-61002]61b 
            
              Ramachandran PV, 
            
            
              Jennings MP. 
            
          J. Fluorine Chem. 2007; 128: 827 





Crossref





	
[bookmark: JR000-61003]61c 
            
              Ramachandran PV, 
            
            
              Jennings MP, 
            
            
              Brown HC. 
            
          Org. Lett. 1999; 1: 1399 





Crossref





	
[bookmark: JR000-61004]61d 
            
              Segarra AM, 
            
            
              Claver C, 
            
            
              Fernandez E. 
            
          Chem. Commun. 2004; 464 





PubMed








	
[bookmark: JR000-62]62 
          
            Hall LM, 
          
          
            Tew DP, 
          
          
            Pridmore NE, 
          
          
            Whitwood AC, 
          
          
            Lynam JM, 
          
          
            Slattery JM. 
          
        Angew. Chem. Int. Ed. 2017; 56: 7551 





CrossrefPubMed





	
[bookmark: JR000-63]63 
          
            Braun T, 
          
          
            Meißner G, 
          
          
            Kemnitz E, 
          
          
            Kretschmar K. 
          
        Angew. Chem. Int. Ed. 2017; 56: 16338 





CrossrefPubMed










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.205.172.146
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  