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Crystal	
   structure	
   of	
   the	
   cobalt-­‐trifluoromethane-­‐
sulfonate	
   complex,	
   crystallized	
   by	
   vapour	
  
diffusion	
  using	
  CH3OH	
  and	
  Et2O.	
  	
  
	
  

	
  

UV-­‐Vis	
  absorp7on	
  spectrum	
  of	
  the	
  Cobalt	
  	
  
complex	
  in	
  water;	
  c	
  =	
  10	
  μM	
  
	
  
	
  

The	
   aim	
   of	
   this	
   work	
   is	
   to	
   explore	
   a	
   new	
   structural	
   ligand	
   framework	
   for	
   macrocyclic	
   WRCs.	
  	
  
Preexis7ng	
   cobalt-­‐pyrphyrin	
   catalysts	
   consist	
   of	
   two	
   bipyridine	
   units	
   fused	
   together	
   by	
   two	
   carbon	
  
atoms	
   [1].	
   The	
   advantages	
   of	
   using	
   a	
   nitrogen-­‐bridged	
   phenantroline	
   framework	
   are	
   the	
   beher	
  
accessible	
  deriva7za7on	
  of	
  the	
  bridging	
  nitrogen	
  as	
  well	
  as	
  its	
  larger	
  electron	
  delocaliza7on	
  which	
  is	
  in	
  
coherence	
  with	
  a	
  higher	
  structural	
  rigidity.	
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TONCo	
  	
  
(H2/WRC)	
  

TOFCo	
  max	
  	
  
(H2/WRC)	
  s-­‐1	
  

	
  	
  1	
  μM	
   11'200	
  ±	
  1300	
   0.25	
  ±	
  0.01	
  

	
  	
  5	
  μM	
   2'700	
  ±	
  600	
   0.040	
  ±	
  0.002	
  

	
  10	
  μM	
   1’000	
  ±	
  200	
   0.022	
  ±	
  0.002	
  

	
  
[Ru(bipy)3]Cl2	
  =	
  0.5	
  mM	
  
Na[Asc]	
  =	
  100	
  mM	
  
TCEP	
  =	
  100	
  mM	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  TCEP	
  =	
  Tris(2-­‐carboxyethyl)phosphine	
  	
  

Catalysis	
  
	
  
	
  

Outlook	
  

•  The	
   complex	
   under	
   study	
   showed	
  
cataly7c	
   ac7vity	
   for	
   reduc7ve	
  
hydrogen	
  forma7on.	
  

•  Single	
   crystals	
   of	
   the	
   trifluoro-­‐
methanesulfonate	
   salt	
   can	
   success-­‐
fully	
   be	
   grown	
   using	
   MeOH	
   and	
  
Et2O.	
  

•  Aoer	
  workup	
   the	
   cobalt	
   complex	
   is	
  
pure	
   according	
   to	
   elemental	
  
analysis.	
  

•  This	
   exci7ng	
   framework	
   should	
   be	
  
inves7gated	
   further	
   for	
   developing	
  
highly	
   efficient	
   water	
   reduc7on	
  
catalysts	
  as	
  well	
  as	
  photosensi7zers	
  
or	
  water	
  oxida7on	
  catalysts.	
  

	
  


