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Abstract


This Account surveys almost two decades of methodological developments and their straightforward applications to the total synthesis of simple natural products. The main directions covered include radical chemistry and cascades, electrophilic catalysis based on coinage metals, and asymmetric synthesis based on bis(sulfoxides) auxiliaries.


1	Introduction


2 	Radical Cascades


2.1 	N-Cyanamides


2.2 	Homolytic Substitution at Sulfur Atom to Give Sultines


3 	Electrophilic Catalysis Based on Platinum(II) and Gold(I) Complexes


4 	From Alkylydene Bis(sulfoxides) to Chiral Carboxylic Acids


5 	Conclusion and Perspectives

        

      


        
[bookmark: N1176C]
Key words

radical chemistry - 
        gold catalysis - 
        natural products - 
        total synthesis - 
        asymmetric synthesis - 
        bis(sulfoxides)
      


 

[bookmark: ]

[bookmark: N11C20]
	
References



[bookmark: RL000-1]
	
[bookmark: JR000-1001]1a 
            
              Rychlet Elliott M. 
            
          
            
              Dhimane A.-L. 
            
          
            
              Malacria M. 
            
          J. Am. Chem. Soc. 1997; 119: 3427 





Crossref





	
[bookmark: JR000-1002]1b 
            
              Devin P. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          J. Org. Chem. 1998; 63: 6764 





CrossrefPubMed





	
[bookmark: JR000-1003]1c 
            
              Bogen S. 
            
          
            
              Gulea M. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          J. Org. Chem. 1999; 64: 4920 





CrossrefPubMed








	
[bookmark: JR000-2]2 
          
            Beaume A. 
          
        
          
            Courillon C. 
          
        
          
            Derat E. 
          
        
          
            Malacria M. 
          
        Chem. Eur. J. 2008; 14: 1238 





CrossrefPubMed





	
[bookmark: JR000-3]3 For a review on the use of N-cyanamides in synthesis, see: 
          
            Larraufie M.-H. 
          
        
          
            Maestri G. 
          
        
          
            Malacria M. 
          
        
          
            Ollivier C. 
          
        
          
            Fensterbank L. 
          
        
          
            Lacôte E. 
          
        Synthesis 2012; 44: 1279 





Article in Thieme Connect






[bookmark: RL000-4]
	
[bookmark: JR000-4001]4a 
            
              Larraufie M.-H. 
            
          
            
              Ollivier C. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          
            
              Lacôte E. 
            
          Angew. Chem. Int. Ed. 2010; 49: 2178 





CrossrefPubMed





	
[bookmark: JR000-4002]4b 
            
              Larraufie M.-H. 
            
          
            
              Courillon C. 
            
          
            
              Ollivier C. 
            
          
            
              Lacôte E. 
            
          
            
              Malacria M. 
            
          
            
              Fensterbank L. 
            
          J. Am. Chem. Soc. 2010; 132: 4381 





CrossrefPubMed








	
[bookmark: JR000-5]5 
          
            Amin AH. 
          
        
          
            Mehta DR. 
          
        Nature 1959; 183: 1317 





Crossref





	
[bookmark: JR000-6]6 
          
            Al-Shamma A. 
          
        
          
            Drake S. 
          
        
          
            Flynn DL. 
          
        
          
            Mitscher LA. 
          
        
          
            Park YH. 
          
        
          
            Rao GS. R. 
          
        
          
            Simpson A. 
          
        
          
            Swayze JK. 
          
        
          
            Veysoglu T. 
          
        
          
            Wu ST. S. 
          
        J. Nat. Prod. 1981; 44: 745 





CrossrefPubMed





	
[bookmark: JR000-7]7 
          
            Johns SR. 
          
        
          
            Lamberton JA. 
          
        J. Chem. Soc., Chem. Commun. 1965; 267 










[bookmark: RL000-8]
	
[bookmark: JR000-8001]8a 
            
              Hart NK. 
            
          
            
              Johns SR. 
            
          
            
              Lamberton JA. 
            
          Aust. J. Chem. 1971; 24: 223 





Crossref





	
[bookmark: JR000-8002]8b 
            
              Liu JF. 
            
          
            
              Wilson CJ. 
            
          
            
              Ye P. 
            
          
            
              Sprague K. 
            
          
            
              Sargent K. 
            
          
            
              Si Y. 
            
          
            
              Beletsky G. 
            
          
            
              Yohannes D. 
            
          
            
              Ng SC. 
            
          Bioorg. Med. Chem. Lett. 2006; 16: 686 





Crossref








	
[bookmark: JR000-9]9 
          
            Beckwith AL. J. 
          
        
          
            Bowry VW. 
          
        
          
            Bowman WR. 
          
        
          
            Mann E. 
          
        
          
            Parr J. 
          
        
          
            Storey JM. D. 
          
        Angew. Chem. Int. Ed. 2004; 43: 95 





Crossref





	
[bookmark: JR000-10]10 
          
            Schiesser CH. 
          
        Chem. Commun. 2006; 4055 










[bookmark: RL000-11]
	
[bookmark: JR000-11001]11a 
            
              Coulomb J. 
            
          
            
              Certal V. 
            
          
            
              Fensterbank L. 
            
          
            
              Lacôte E. 
            
          
            
              Malacria M. 
            
          Angew. Chem. Int. Ed. 2006; 45: 633 





CrossrefPubMed





	
[bookmark: JR000-11002]11b 
            
              Coulomb J. 
            
          
            
              Certal V. 
            
          
            
              Larraufie M.-H. 
            
          
            
              Ollivier C. 
            
          
            
              Corbet J.-P. 
            
          
            
              Mignani G. 
            
          
            
              Fensterbank L. 
            
          
            
              Lacôte E. 
            
          
            
              Malacria M. 
            
          Chem. Eur. J. 2009; 15: 10225 





CrossrefPubMed








	
[bookmark: JR000-12]12 
          
            Smith GM. T. 
          
        
          
            Burton PM. 
          
        
          
            Bray CD. 
          
        Angew. Chem. Int. Ed. 2015; 54: 15236 





CrossrefPubMed






[bookmark: RL000-13]
	
[bookmark: JR000-13001]13a 
            
              Ojasoo T. 
            
          
            
              Dore JC. 
            
          
            
              Gilbert J. 
            
          
            
              Raynaud J.-P. 
            
          J. Med. Chem. 1988; 31: 1160 





CrossrefPubMed





	
[bookmark: JR000-13002]13b 
            
              Smil DV. 
            
          
            
              Souza FE. S. 
            
          
            
              Fallis AD. 
            
          Bioorg. Med. Chem. Lett. 2005; 15: 2057 





Crossref








	
[bookmark: JR000-14]14 
          
            Starkenmann C. 
          
        
          
            Niclass Y. 
          
        
          
            Cayeux I. 
          
        
          
            Brauchli R. 
          
        
          
            Gagnon A.-C. 
          
        Flavour Fragrance J. 2015; 30: 91 





Crossref





	
[bookmark: OR000-15]15 
          
            Jubran N. 
          
        
          
            Katritzky AR. 
          
        
          
            Ugro JV. Jr. 
          
        WO 9745273, 1997 









	
[bookmark: JR000-16]16 
          
            Kyne SH. 
          
        
          
            Aitken HM. 
          
        
          
            Schiesser C. 
          
        
          
            Lacote E. 
          
        
          
            Malacria M. 
          
        
          
            Ollivier C. 
          
        
          
            Fensterbank L. 
          
        Org. Biomol. Chem. 2011; 9: 3331 





CrossrefPubMed






[bookmark: RL000-17]
	
[bookmark: JR000-17001]17a 
            
              Chatani N. 
            
          
            
              Furukawa N. 
            
          
            
              Sakura H. 
            
          
            
              Murai S. 
            
          Organometallics 1996; 15: 901 





Crossref





	
[bookmark: JR000-17002]17b 
            
              Fürstner A. 
            
          
            
              Szillat H. 
            
          
            
              Gabor B. 
            
          
            
              Mynott R. 
            
          J. Am. Chem. Soc. 1998; 120: 8305 





Crossref





	
[bookmark: JR000-17003]17c 
            
              Mendez M. 
            
          
            
              Paz Muñoz M. 
            
          
            
              Nevado C. 
            
          
            
              Cardenas DJ. 
            
          
            
              Echavarren AM. 
            
          J. Am. Chem. Soc. 2001; 123: 10511 





CrossrefPubMed





	
[bookmark: JR000-17004]17d 
            
              Charruault L. 
            
          
            
              Michelet V. 
            
          
            
              Taras R. 
            
          
            
              Gladiali S. 
            
          
            
              Genêt J.-P. 
            
          Chem. Commun. 2004; 850 












[bookmark: RL000-18]
	
[bookmark: JR000-18001]18a 
            
              Hashmi AS. K. 
            
          
            
              Frost TM. 
            
          
            
              Bats JW. 
            
          J. Am. Chem. Soc. 2000; 122: 11553 





CrossrefPubMed





	
[bookmark: JR000-18002]18b 
            
              Nieto-Oberhuber C. 
            
          
            
              Paz Muñoz M. 
            
          
            
              Buñuel E. 
            
          
            
              Nevado C. 
            
          
            
              Cárdenas DJ. 
            
          
            
              Echavarren AM. 
            
          Angew. Chem. Int. Ed. 2004; 43: 2402 





Crossref





	
[bookmark: JR000-18003]18c 
            
              Mamane V. 
            
          
            
              Gress T. 
            
          
            
              Krause H. 
            
          
            
              Fürstner A. 
            
          J. Am. Chem. Soc. 2004; 126: 8654 





CrossrefPubMed





	
[bookmark: JR000-18004]18d 
            
              Luzung MR. 
            
          
            
              Markham JP. 
            
          
            
              Toste FD. 
            
          J. Am. Chem. Soc. 2004; 126: 10858 





CrossrefPubMed








[bookmark: RL000-19]



For reviews, see:
        
	
[bookmark: JR000-19001]19a 
            
              Fürstner A. 
            
          Chem. Soc. Rev. 2009; 38: 3208 





Crossref





	
[bookmark: JR000-19002]19b 
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Acc. Chem. Res. 2014; 47: 953 





CrossrefPubMed





	
[bookmark: JR000-19003]19c 
            
              Dorel R. 
            
          
            
              Echavarren AM. 
            
          Chem. Rev. 2015; 115: 9028 





Crossref








[bookmark: RL000-20]
	
[bookmark: JR000-20001]20a 
            
              Mainetti E. 
            
          
            
              Mouriès V. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          
            
              Marco-Contelles J. 
            
          Angew. Chem. Int. Ed. 2002; 41: 2132 





CrossrefPubMed





	
[bookmark: JR000-20002]20b 
            
              Marco-Contelles J. 
            
          
            
              Arroyo N. 
            
          
            
              Anjum S. 
            
          
            
              Mainetti E. 
            
          
            
              Marion N. 
            
          
            
              Cariou K. 
            
          
            
              Lemière G. 
            
          
            
              Mouriès V. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Eur. J. Org. Chem. 2006; 4618 












	
[bookmark: JR000-21]21 
          
            Chatani N. 
          
        
          
            Kataoka K. 
          
        
          
            Murai S. 
          
        
          
            Furukawa N. 
          
        
          
            Seki Y. 
          
        J. Am. Chem.  Soc. 1998; 120: 9104 





Crossref






[bookmark: RL000-22]
	
[bookmark: JR000-22001]22a 
            
              Soriano E. 
            
          
            
              Ballesteros P. 
            
          
            
              Marco-Contelles J. 
            
          Organometallics 2005; 24: 3172 





Crossref





	
[bookmark: JR000-22002]22b 
            
              Witham CA. 
            
          
            
              Mauleon P. 
            
          
            
              Shapiro ND. 
            
          
            
              Sherry BD. 
            
          
            
              Toste FD. 
            
          J. Am. Chem. Soc. 2007; 129: 5838 





CrossrefPubMed








[bookmark: RL000-23]



For seminal reports on 1,2-O acyl transposition, see: 
        
	
[bookmark: JR000-23001]23a 
            
              Rautenstrauch V. 
            
          J. Org. Chem. 1984; 49: 950 





Crossref





	
[bookmark: JR000-23002]23b 
            
              Strickler H. 
            
          
            
              Davis JB. 
            
          
            
              Ohloff G. 
            
          Helv. Chim. Acta 1976; 59: 1328 





Crossref








[bookmark: RL000-24]



For reviews dealing with propargyl acetate transposition, see:
        
	
[bookmark: JR000-24001]24a 
            
              Marion N. 
            
          
            
              Nolan SP. 
            
          Angew. Chem. Int. Ed. 2007; 46: 2750 





CrossrefPubMed





	
[bookmark: JR000-24002]24b 
            
              Marco-Contelles J. 
            
          
            
              Soriano E. 
            
          Chem. Eur. J. 2007; 13: 1350 





CrossrefPubMed





	
[bookmark: JR000-24003]24c 
            
              Shu X.-Z. 
            
          
            
              Shu D. 
            
          
            
              Schienebeck CM. 
            
          
            
              Tang W. 
            
          Chem. Soc. Rev. 2012; 41: 7698 





CrossrefPubMed





	
[bookmark: JR000-24004]24d 
            
              Wang S. 
            
          
            
              Zhang G. 
            
          
            
              Zhang L. 
            
          Synlett 2010; 692 





Article in Thieme Connect





	
[bookmark: JR000-24005]24e 
            
              Shiroodi RK. 
            
          
            
              Gevorgyan V. 
            
          Chem. Soc. Rev. 2013; 42: 4991 





CrossrefPubMed





	
[bookmark: BR000-24006]24f 
            
              Fensterbank L. 
            
          
            
              Goddard J.-P. 
            
          
            
              Malacria M. 
            
          
            
              Simonneau A. 
            
          In 
            Homogenous Gold Catalysis
          . 
              
                Michelet V. 
              
            
              
                Toste D. 
              
            Imperial College Press; London: 2014: 331 





Google Scholar








[bookmark: RL000-25]



For representative contributions from our group, see:
        
	
[bookmark: JR000-25001]25a 
            
              Moreau X. 
            
          
            
              Goddard J.-P. 
            
          
            
              Bernard M. 
            
          
            
              Lemière G. 
            
          
            
              Lopez-Romero JM. 
            
          
            
              Mainetti E. 
            
          
            
              Marion N. 
            
          
            
              Mouriès V. 
            
          
            
              Thorimbert S. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Adv. Synth. Catal. 2008; 350: 43 





Crossref





	
[bookmark: JR000-25002]25b 
            
              Harrak Y. 
            
          
            
              Makhlouf M. 
            
          
            
              Azzaro S. 
            
          
            
              Mainetti E. 
            
          
            
              Lopez Romero JM. 
            
          
            
              Cariou K. 
            
          
            
              Gandon V. 
            
          
            
              Goddard J.-P. 
            
          
            
              Malacria M. 
            
          
            
              Fensterbank L. 
            
          J. Organomet. Chem. 2011; 696: 388 





Crossref








[bookmark: RL000-26]
	
[bookmark: JR000-26001]26a 
            
              Marion N. 
            
          
            
              Lemière G. 
            
          
            
              Correa A. 
            
          
            
              Ramon RS. 
            
          
            
              Moreau X. 
            
          
            
              de Frémont P. 
            
          
            
              Dahmane R. 
            
          
            
              Hours A. 
            
          
            
              Lesage D. 
            
          
            
              Tabet J.-C. 
            
          
            
              Goddard J.-P. 
            
          
            
              Gandon V. 
            
          
            
              Cavallo L. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          
            
              Nolan SP. 
            
          Chem. Eur. J. 2009; 15: 3243 





Crossref








See also:
        
	
[bookmark: JR000-26002]26b 
            
              Shi X. 
            
          
            
              Gorin DJ. 
            
          
            
              Toste FD. 
            
          J. Am. Chem. Soc. 2005; 127: 5802 





CrossrefPubMed





	
[bookmark: JR000-26003]26c 
            
              Nieto Faza O. 
            
          
            
              Carlos Silva Lopez C. 
            
          
            
              Alvarez R. 
            
          
            
              de Lera AR. 
            
          J. Am. Chem. Soc. 2006; 128: 2434 





CrossrefPubMed





	
[bookmark: JR000-26004]26d 
            
              Fürstner A. 
            
          
            
              Hannen P. 
            
          Chem. Eur. J. 2006; 12: 3006 





CrossrefPubMed





	
[bookmark: JR000-26005]26e 
            
              Fehr C. 
            
          
            
              Galindo J. 
            
          Angew. Chem. Int.  Ed. 2006; 45: 2901 





Crossref








[bookmark: RL000-27]
	
[bookmark: JR000-27001]27a 
            
              Harrak Y. 
            
          
            
              Blaszykowski C. 
            
          
            
              Bernard M. 
            
          
            
              Cariou K. 
            
          
            
              Mainetti E. 
            
          
            
              Mouriès V. 
            
          
            
              Dhimane A.-L. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          J. Am. Chem. Soc. 2004; 126: 8656 





Crossref








For a golden asymmetric version, see:
        
	
[bookmark: JR000-27002]27b 
            
              Fürstner A. 
            
          
            
              Schlecker A. 
            
          Chem. Eur. J. 2008; 14: 9181 





CrossrefPubMed








[bookmark: RL000-28]



For reviews on gold catalysis in natural products synthesis, see:
        
	
[bookmark: JR000-28001]28a 
            
              Rudolph M. 
            
          
            
              Hashmi AS. K. 
            
          Chem. Soc. Rev. 2012; 41: 2448 





CrossrefPubMed





	
[bookmark: JR000-28002]28b 
            
              Pflästerer D. 
            
          
            
              Hashmi AS. K. 
            
          Chem. Soc. Rev. 2016; 45: 1331 





CrossrefPubMed





	
[bookmark: JR000-28003]28c 
            
              Quach R. 
            
          
            
              Furkert DP. Brimble M. A. 
            
          Org. Biomol. Chem. 2017; 15: 3098 





CrossrefPubMed





	
[bookmark: JR000-28004]28d 
            
              Stathakis CI. 
            
          
            
              Gzikis PL. 
            
          
            
              Zografos ZL. 
            
          Nat. Prod. Rev. 2016; 33: 1093 





CrossrefPubMed








For some recent contributions:
        
	
[bookmark: JR000-28005]28e 
            
              Qiu Y. 
            
          
            
              Zhou J. 
            
          
            
              Fu C. 
            
          
            
              Ma S. 
            
          Chem. Eur. J. 2014; 20: 14589 





CrossrefPubMed





	
[bookmark: JR000-28006]28f 
            
              Carreras J. 
            
          
            
              Livendahl M. 
            
          
            
              McGonigal PR. 
            
          
            
              Echavarren AM. 
            
          Angew. Chem. Int. Ed. 2014; 53: 4896 





CrossrefPubMed





	
[bookmark: JR000-28007]28g 
            
              Bellavance G. 
            
          
            
              Barriault L. 
            
          Angew. Chem. Int. Ed. 2014; 53: 6701 





CrossrefPubMed





	
[bookmark: JR000-28008]28h 
            
              Liu Y. 
            
          
            
              Zhou C.-J. 
            
          
            
              Li Q. 
            
          
            
              Wang H. 
            
          Org. Biomol. Chem. 2016; 14: 10362 





CrossrefPubMed





	
[bookmark: JR000-28009]28i 
            
              Kirillova MS. 
            
          
            
              Muratore ME. 
            
          
            
              Dorel R. 
            
          
            
              Echavarren AM. 
            
          J. Am. Chem. Soc. 2016; 138: 3671 





CrossrefPubMed





	
[bookmark: JR000-28010]28j 
            
              Dorel R. 
            
          
            
              Echavarren AM. 
            
          J. Org. Chem. 2016; 81: 8444 





CrossrefPubMed





	
[bookmark: JR000-28011]28k 
            
              Pflästerer D. 
            
          
            
              Rudolph M. 
            
          
            
              Yates BF. 
            
          
            
              Ariafard A. 
            
          
            
              Hashmi AS. K. 
            
          Adv. Synth. Catal. 2017; 359: 866 





Crossref





	
[bookmark: JR000-28012]28l 
            
              McGee P. 
            
          
            
              Bétournay G. 
            
          
            
              Barabé F. 
            
          
            
              Barriault L. 
            
          Angew. Chem. Int. Ed. 2017; 56: 6280 







	
[bookmark: JR000-28013]28m 
            
              Bai Y. 
            
          
            
              Shen X. 
            
          
            
              Li Y. 
            
          
            
              Dai M. 
            
          J. Am. Chem. Soc. 2016; 138: 10838 





CrossrefPubMed





	
[bookmark: JR000-28014]28n 
            
              Vulovic B. 
            
          
            
              Kolarski D. 
            
          
            
              Bihelovic F. 
            
          
            
              Matovic R. 
            
          
            
              Gruden M. 
            
          
            
              Saisic RN. 
            
          Org. Lett. 2016; 18: 3886 ; correction: Org. Lett. 2016, 18, 5186 





CrossrefPubMed








	
[bookmark: JR000-29]29 
          
            Le Bideau F. 
          
        
          
            Kousara M. 
          
        
          
            Chen L. 
          
        
          
            Wie L. 
          
        
          
            Dumas F. 
          
        Chem. Rev. 2017; 117: 6110 





CrossrefPubMed






[bookmark: RL000-30]
	
[bookmark: JR000-30001]30a 
            
              Barnekow DE. 
            
          
            
              Cardellina JH. II. 
            
          
            
              Zektzer AS. 
            
          
            
              Martin GE. 
            
          J. Am. Chem. Soc. 1989; 111: 3511 





Crossref





	
[bookmark: JR000-30002]30b 
            
              Paul VJ. 
            
          
            
              Cronan JM. Jr. 
            
          
            
              Cardellina JH. II. 
            
          J. Chem. Ecol. 1993; 19: 1847 





CrossrefPubMed





	
[bookmark: JR000-30003]30c 
            
              Barnekow DE. 
            
          
            
              Cardellina JH. II. 
            
          Tetrahedron Lett. 1989; 30: 3629 





Crossref








	
[bookmark: JR000-31]31 
          
            Han Z.-Z. 
          
        
          
            Zu X.-P. 
          
        
          
            Wang J.-X. 
          
        
          
            Li H.-L. 
          
        
          
            Chen B.-Y. 
          
        
          
            Liu Q.-X. 
          
        
          
            Hu X.-Q. 
          
        
          
            Yan Z.-H. 
          
        
          
            Zhang W.-D. 
          
        Tetrahedron 2014; 70: 962 





Crossref





	
[bookmark: JR000-32]32 
          
            Tugny C. 
          
        
          
            Khaled O. 
          
        
          
            Derat E. 
          
        
          
            Goddard J.-P. 
          
        
          
            Mouriès-Mansuy V. 
          
        
          
            Fensterbank L. 
          
        Org. Chem. Front. 2017; 4: 1906 





Crossref






[bookmark: RL000-33]
	
[bookmark: JR000-33001]33a 
            
              Miki K. 
            
          
            
              Ohe K. 
            
          
            
              Uemura S. 
            
          Tetrahedron Lett. 2003; 44: 2019 





Crossref





	
[bookmark: JR000-33002]33b 
            
              Miki K. 
            
          
            
              Ohe K. 
            
          
            
              Uemura S. 
            
          J. Org. Chem. 2003; 68: 8505 





CrossrefPubMed





	
[bookmark: JR000-33003]33c 
            
              Johansoon MJ. 
            
          
            
              Gorin DJ. 
            
          
            
              Staben ST. 
            
          
            
              Toste FD. 
            
          J. Am. Chem. Soc. 2005; 127: 18002 





CrossrefPubMed








	
[bookmark: JR000-34]34 For a similar approach, see: 
          
            Miki K. 
          
        
          
            Washitake Y. 
          
        
          
            Ohe K. 
          
        
          
            Uemura S. 
          
        Angew. Chem. Int. Ed. 2004; 43: 1857 





CrossrefPubMed





	
[bookmark: JR000-35]35 
          
            Nzulu F. 
          
        
          
            Bontemps A. 
          
        
          
            Robert J. 
          
        
          
            Barbazanges M. 
          
        
          
            Fensterbank L. 
          
        
          
            Goddard J.-P. 
          
        
          
            Malacria M. 
          
        
          
            Ollivier C. 
          
        
          
            Petit M. 
          
        
          
            Rieger J. 
          
        
          
            Stoffelbach F. 
          
        Macromolecules 2014; 47: 6652 





Crossref






[bookmark: RL000-36]
	
[bookmark: JR000-36001]36a 
            
              Brancour C. 
            
          
            
              Fukuyama T. 
            
          
            
              Ohta Y. 
            
          
            
              Ryu I. 
            
          
            
              Dhimane A.-L. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Chem. Commun. 2010; 46: 5470 





Crossref





	
[bookmark: JR000-36002]36b 
            
              Fukuyama T. 
            
          
            
              Ohta Y. 
            
          
            
              Brancour B. 
            
          
            
              Miyagawa K. 
            
          
            
              Ryu I. 
            
          
            
              Dhimane A.-L. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Chem. Eur. J. 2012; 18: 7243 





CrossrefPubMed





	
[bookmark: JR000-36003]36c 
            
              Shu X.-Z. 
            
          
            
              Shu D. 
            
          
            
              Schienebeck CM. 
            
          
            
              Tang W. 
            
          Chem. Soc. Rev. 2012; 41: 7698 





CrossrefPubMed








	
[bookmark: JR000-37]37 
          
            Raharjo TJ. 
          
        
          
            Chang W.-T. 
          
        
          
            Choi YH. 
          
        
          
            Peltenburg-Looman AM. G. 
          
        
          
            Verpoorte R. 
          
        Plant Sci. 2004; 166: 381 





Crossref






[bookmark: RL000-38]



For similar approaches, see:
        
	
[bookmark: JR000-38001]38a 
            
              Lee JH. 
            
          
            
              Toste FD. 
            
          Angew. Chem. Int. Ed. 2007; 46: 912 





CrossrefPubMed





	
[bookmark: JR000-38002]38b 
            
              Funami H. 
            
          
            
              Kusama H. 
            
          
            
              Iwasawa N. 
            
          Angew. Chem. Int. Ed. 2007; 46: 909 





Crossref





	
[bookmark: JR000-38003]38c 
            
              Zhang L. 
            
          
            
              Wang S. 
            
          J. Am. Chem. Soc. 2006; 128: 1442 





CrossrefPubMed








	
[bookmark: JR000-39]39 
          
            Gandon V. 
          
        
          
            Lemière G. 
          
        
          
            Hours A. 
          
        
          
            Fensterbank L. 
          
        
          
            Malacria M. 
          
        Angew. Chem. Int. Ed. 2008; 47: 7534 





CrossrefPubMed





	
[bookmark: JR000-40]40 
          
            Lemière G. 
          
        
          
            Gandon V. 
          
        
          
            Cariou K. 
          
        
          
            Fukuyama T. 
          
        
          
            Dhimane A.-L. 
          
        
          
            Fensterbank L. 
          
        
          
            Malacria M. 
          
        Org. Lett. 2007; 9: 2207 





CrossrefPubMed






[bookmark: RL000-41]
	
[bookmark: JR000-41001]41a 
            
              Cadran N. 
            
          
            
              Cariou K. 
            
          
            
              Hervé G. 
            
          
            
              Aubert C. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          
            
              Marco-Contelles J. 
            
          J. Am. Chem. Soc. 2004; 126: 3408 





CrossrefPubMed





	
[bookmark: JR000-41002]41b 
            
              Cariou KE. 
            
          
            
              Mainetti E. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Tetrahedron 2004; 60: 9745 





Crossref








	
[bookmark: JR000-42]42 
          
            Lemière G. 
          
        
          
            Gandon V. 
          
        
          
            Cariou K. 
          
        
          
            Hours A. 
          
        
          
            Fukuyama T. 
          
        
          
            Dhimane A.-L. 
          
        
          
            Fensterbank L. 
          
        
          
            Malacria M. 
          
        J. Am. Chem. Soc. 2009; 131: 2993 





CrossrefPubMed






[bookmark: RL000-43]
	
[bookmark: JR000-43001]43a 
            
              Delouvrié B. 
            
          
            
              Nájera F. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          J. Organomet. Chem. 2002; 643-644: 130 









	
[bookmark: JR000-43002]43b 
            
              Brebion F. 
            
          
            
              Goddard J.-P. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Synthesis 2005; 2449 





Article in Thieme Connect








	
[bookmark: JR000-44]44 For a review on bis(sulfoxydes), see: 
          
            Delouvrié B. 
          
        
          
            Fensterbank L. 
          
        
          
            Nájera F. 
          
        
          
            Malacria M. 
          
        Eur. J. Org. Chem. 2002; 3507 










[bookmark: RL000-45]
	
[bookmark: JR000-45001]45a 
            
              Brebion F. 
            
          
            
              Vitale M. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Tetrahedron: Asymmetry 2003; 14: 2889 





Crossref








Calculation assessed that the metallic species involved is a cuprate rather than a copper reagent, see:
        
	
[bookmark: JR000-45002]45b 
            
              Brebion F. 
            
          
            
              Vincent G. 
            
          
            
              Chelli S. 
            
          
            
              Kwasnieski O. 
            
          
            
              Nájera F. 
            
          
            
              Delouvrié B. 
            
          
            
              Marek I. 
            
          
            
              Derat E. 
            
          
            
              Goddard J.-P. 
            
          
            
              Malacria M. 
            
          
            
              Fensterbank L. 
            
          Chem. Asian J. 2011; 6: 1825 





CrossrefPubMed








	
[bookmark: JR000-46]46 
          
            Brebion F. 
          
        
          
            Delouvrié B. 
          
        
          
            Nájera F. 
          
        
          
            Fensterbank L. 
          
        
          
            Malacria M. 
          
        
          
            Vaissermann J. 
          
        Angew. Chem. Int. Ed. 2003; 42: 5342 





CrossrefPubMed






[bookmark: RL000-47]
	
[bookmark: JR000-47001]47a 
            
              Goddard J.-P. 
            
          
            
              Gomez C. 
            
          
            
              Brebion F. 
            
          
            
              Beauviere S. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          Chem. Commun. 2007; 2929 









	
[bookmark: JR000-47002]47b 
            
              Abramovitch A. 
            
          
            
              Fensterbank L. 
            
          
            
              Malacria M. 
            
          
            
              Marek I. 
            
          Angew. Chem. Int. Ed. 2008; 47: 6865 





CrossrefPubMed








[bookmark: RL000-48]
	
[bookmark: JR000-48001]48a 
            
              Tietze LF. 
            
          
            
              Schuffenhauer A. 
            
          
            
              Schreiner PR. 
            
          J. Am. Chem. Soc. 1998; 120: 7952 





Crossref








For similar directing effect of the sulfinyl moiety, see also:
        
	
[bookmark: JR000-48002]48b 
            
              Sklute G. 
            
          
            
              Marek I. 
            
          J. Am. Chem. Soc. 2006; 128: 4642 





CrossrefPubMed





	
[bookmark: JR000-48003]48c 
            
              Kahn D. 
            
          
            
              Hehre WJ. 
            
          J. Am. Chem. Soc. 1986; 108: 7399 





Crossref








	
[bookmark: JR000-49]49 
          
            Giacomini D. 
          
        
          
            Galletti P. 
          
        Innovation Pharm. Technol. 2008; 78 










[bookmark: RL000-50]



For reviews on fenoprofen pharmaceutical activity, see:
        
	
[bookmark: JR000-50001]50a 
            
              Traa MX. 
            
          
            
              Derry S. 
            
          
            
              Moore RA. 
            
          Cochrane Database Syst Rev. 2011; CD007556 









	
[bookmark: JR000-50002]50b 
            
              Gruber CM. 
            
          J. Rheumatol. 1976; 3: 8 












[bookmark: RL000-51]
	
[bookmark: OR000-51001]51a The Merck Index 1996, 12th ed., article 8405. 









	
[bookmark: JR000-51002]51b 
            
              Huneck S. 
            
          
            
              Schmidt J. 
            
          
            
              Porzel A. 
            
          Z. Naturforsch. B 1994; 49: 561 ; and references cited therein 












[bookmark: RL000-52]



For the racemic synthesis, see:
        
	
[bookmark: JR000-52001]52a 
            
              Mangaleswaran S. 
            
          
            
              Argade NP. 
            
          J. Chem. Soc., Perkin Trans. 1 2001; 1764 









	
[bookmark: JR000-52002]52b 
            
              De Buyck L. 
            
          
            
              Danieli C. 
            
          
            
              Ghelfi F. 
            
          
            
              Pagnoni UM. 
            
          
            
              Parsons AF. 
            
          
            
              Pattarozzi M. 
            
          
            
              Roncaglia F. 
            
          Tetrahedron 2005; 61: 2871 





Crossref








[bookmark: RL000-53]
	
[bookmark: JR000-53001]53a 
            
              Barry VC. 
            
          
            
              Belton JG. 
            
          
            
              Kelly RM. 
            
          
            
              Twomey D. 
            
          Nature 1950; 166: 303 





CrossrefPubMed





	
[bookmark: JR000-53002]53b 
            
              Pereira FM. 
            
          
            
              de Sa J. 
            
          
            
              Bhatnagar SS. 
            
          Indian J. Pharm. 1953; 15: 287 












	
[bookmark: JR000-54]54 
          
            Heathcock CH. 
          
        
          
            Pirrung MC. 
          
        
          
            Montgomery SH. 
          
        
          
            Lampe J. 
          
        Tetrahedron 1981; 37: 4087 





Crossref





	
[bookmark: JR000-55]55 
          
            Wilkinson RA. 
          
        
          
            Strobel G. 
          
        
          
            Stierle A. 
          
        J. Nat. Prod. 1999; 62: 358 





CrossrefPubMed





	
[bookmark: JR000-56]56 
          
            Brebion F. 
          
        
          
            Goddard J.-P. 
          
        
          
            Gomez C. 
          
        
          
            Fensterbank L. 
          
        
          
            Malacria M. 
          
        Synlett 2006; 713 










[bookmark: RL000-57]
	
[bookmark: JR000-57001]57a 
            
              Goddard J.-P. 
            
          
            
              Ollivier C. 
            
          
            
              Fensterbank L. 
            
          Acc. Chem. Res. 2016; 49: 1924 





CrossrefPubMed





	
[bookmark: JR000-57002]57b 
            
              Lévêque C. 
            
          
            
              Corcé V. 
            
          
            
              Chenneberg L. 
            
          
            
              Ollivier C. 
            
          
            
              Fensterbank L. 
            
          Eur. J. Org. Chem. 2017; 2118 









	
[bookmark: JR000-57003]57c 
            
              Xia Z. 
            
          
            
              Khaled O. 
            
          
            
              Mouriès-Mansuy V. 
            
          
            
              Ollivier C. 
            
          
            
              Fensterbank L. 
            
          J. Org. Chem. 2016; 81: 7182 





CrossrefPubMed







    




 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.196.58.109
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  