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Nucleophillic Aromatic Substitution (SNAr)	


SNAr requires electron-withdrawing groups 

at either the ortho or para positions	




Nicewicz group work	


Nicewicz,	
  D.	
  A.	
  et	
  al.	
  	
  
Science,	
  2015,	
  349,	
  1326−1330.	
  

In	
  the	
  absence	
  of	
  	
  O2	
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Reaction optimization	


Entry	
 condi/ons	
 catalyst	
 solvent	
 Yield	


1	
 As	
  described	
 A	
 MeCN	
 4%	


2	
 As	
  described	
 A	
 TFT	
 6%	


3	
 As	
  described	
 A	
 MeOH	
 13%	


4	
 As	
  described	
 A	
 TFE	
 87%	


5	
 As	
  described	
 A	
 DCE:TFE	
  (9:1)	
 23%	


6	
 As	
  described	
 A	
 DCE:TFE	
  (1:1)	
 95%	


7	
 No	
  catalyst	
 ‐	
 DCE:TFE	
  (1:1)	
 0%	


8	
 No	
  light	
 A	
 DCE:TFE	
  (1:1)	
 0%	


Entry	
 condi/ons	
 catalyst	
 solvent	
 Yield	


9	

O2	
  

atmosphere	
 A	
 DCE:TFE	
  (1:1)	
 66%	


10	

Air	
  

atmosphere	
 A	
 DCE:TFE	
  (1:1)	
 88%	


11	
 As	
  described	
 B	
 DCE:TFE	
  (1:1)	
 27%	


12	
 As	
  described	
 C	
 DCE:TFE	
  (1:1)	
 65%	


13	

20	
  mol%	
  
TEMPO	
 A	
 DCE:TFE	
  (1:1)	
 18%	


14	

2.0	
  eq.	
  

nucleophile	
 A	
 DCE:TFE	
  (1:1)	
 84%	




Proposed Mechanism	
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Benzenoids and naphthalenes 
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Guaiacol and veratrole derivatives 
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Heterocycles and complex arenes 
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Nucleophile Scope	




Romero,	
  N.	
  A.;	
  Margrey,	
  K.	
  A.;	
  Tay,	
  N.	
  E.;	
  Nicewicz,	
  D.	
  A.	
  Science,	
  2015,	
  349,	
  1326−1330.	
  
McManus,	
  J.	
  B.;	
  Nicewicz,	
  D.	
  A.	
  J.	
  Am.	
  Chem.	
  Soc.	
  2017,	
  139,	
  2880−2883.	


Complementary functionalizations	
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Selective C-O bond cleavage	




Conclusion	


u Selective for OMe and OBn groups 

u Amination and Oxygenation 

u Mild and transition metal-free condition	
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Natural	
  popula/on	
  analyses	
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Proposed	
  mechanism	
  of	
  photocatalysed	
  C-­‐H	
  amina/on	


Romero,	
  N.	
  A.;	
  Margrey,	
  K.	
  A.;	
  Tay,	
  N.	
  E.;	
  Nicewicz,	
  D.	
  A.	
  Science,	
  2015,	
  349,	
  1326−1330.	
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Tandem conjugate addition−acylation	


Eberson,	
  L.;	
  Hartshorn,	
  M.	
  P.;	
  Persson,	
  O.;	
  Radner,	
  F.	
  Chem.	
  Commun.	
  1996,	
  2105−2112.	


Solvent	
  proper/es	
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Comparison	
  between	
  experimental	
  and	
  calucula/on	
  data	



