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Trifluoromethylated phenols Novel biocatalytic concept 

Proof of principle 

Optimisation of reaction conditions 

Functional group tolerance 

Scheme	
  1:	
  Concept	
  of	
  the	
  trifluoromethyla4on	
  of	
  unprotected	
  phenols.	
  n	
  =	
  1	
  if	
  M	
  =	
  
Na	
  (Langlois	
  reagent);	
  n	
  =	
  2	
  if	
  M	
  =	
  Zn	
  (TFMS)	
  	
  

chemical radical formation 

biocatalytic radical formation 

recombination of 2 radicals obtained 
 

 1) chemical (oxidation) 
 2) biocatalytic (laccase) 

desired building blocks especially in medicinal chemistry 
and drug discovery [1,2] 

because of  
 

  - metabolic stability 
 

  - increased permeability 
 

  - enhanced binding properties 

NO classical chemical method available for the selective 
trifluoromethylation of phenols available [3,4] 

biocatalysis might provide a solution 

Only a combination of laccase, phenol 
1a with TFMS and TBHP as oxidant gave 
the desired product 2a. 

Conv:	
  99%;	
  Yield	
  58%	
  

The selective triflouromethylation was 
achieved by recombination of the 2 
radicals. 

Literatur 

Best conditions: 2 eq. TFMS, 4 eq. TBHP at 30°C in the 
presents of 25 vol% DMSO 

Figure	
   1:	
   Influence	
   of	
   co-­‐solvents	
   and	
   temperature	
   on	
   the	
  
trifluoromethyla4on	
  of	
  phenol	
  1a.	
  

product 
Zn(SO2CF3)2 NaSO2CF3 
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Mechanism 

Laccase	
  (A.	
  bisporus)	
  
NaAcO	
  buffer	
  (250	
  mM,	
  pH	
  5.5)	
  
25	
  vol%	
  DMSO,	
  30	
  °C,	
  24	
  h,	
  

	
  4	
  eq	
  TBHP,	
  TFMS	
  

a	
  ca.	
  4%	
  double	
  di-­‐trifluoorina4on	
  at	
  C3	
  and	
  C5	
  was	
  observed;	
  b	
  isolated	
  yield	
  of	
  the	
  pure	
  regioisomer	
  2d-­‐meta;	
  c	
  overall	
  isolated	
  yield	
  of	
  
both	
  regioisomers	
  2e-­‐otho	
  and	
  2e-­‐meta.	
  d	
  brsm	
  =	
  based	
  on	
  recovered	
  star4ng	
  material	
  

Table	
  1:	
  Scope	
  and	
  func4onal	
  group	
  tolerance	
  of	
  
the	
  novel	
  concept.	
  	
  

Scheme	
   2:	
   Proposed	
   mechanism	
   to	
   explain	
   the	
   observed	
  
regioselec4vity	
  in	
  the	
  laccase	
  catalysed	
  reac4on.	
  TM	
  =	
  transi4on	
  metal	
  	
  

high functional group 
tolerance 
 
 

no decomposition of 
aldehyds es ters and 
ketones 
 
 

mild reaction conditions 

1a 2a 

Laccase	
  (A.	
  bisporus)	
  
NaAcO	
  buffer	
  (250	
  mM,	
  pH	
  5.5)	
  

30-­‐40	
  °C,	
  24	
  h,	
  4	
  eq	
  TBHP	
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