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Catalytic,	Electrophilic	C–H	Fluorination

Hull,	K.	L.;	Anani,	W.	Q.;	Sanford,	M.	S.	J.	Am.	Chem.	Soc.	2006,	128,	7134-7135.
Chan,	K.	S.	L.;	Wasa,	M.;	Wang,	X.;	Yu,	J.-Q.	Angew.	Chem.	Int.	Ed.	2011,	50,	9081-9084.

N

Pd(OAc)2 (10 mol%)

N F
BF4

MeCN, 150 °C (µW)
75%

(2.5-4.5 eq)

N
LnPd

N

F

O

N
H

CF3

F
F

F
F MeCN, 120 °C

65%

N
F

OTf
(1.5 eq)

Pd(OTf)2(MeCN)4 (10 mol %)
NMP (20 mol %) O

N
H

CF3

F
F

F
F

F



5

Concept	of	Current	Work

Previous Approaches: Fluorination of a C–M bond

This Work: Formation of a highly electrophilic M–F species

R H
M

R M
F+

R F

F+
M

F M R F
R H



6

Concept	of	Current	Work
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Palladium	complexes
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Substrate	Scope
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Functional	Group	Tolerance

Pd catalyst
(5 mol %)

Selectfluor (2 eq)

MeCN, 0 °C
56%, 53:47

O O

F

O F

Pd catalyst
(5 mol %)

Selectfluor (2 eq)

MeCN, 0 °C
71%, 72:28

N
O

OO
N

O

OO
N

O

OO

F

F

Pd catalyst
(10 mol %)

Selectfluor (2 eq)

MeCN, rt 
54%

N

N
N

N

N
Ac

N

N
N

N

N
Ac F



11

NFSI	reactions
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Comparison	Study
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Mechanism:	Electron	Transfer
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Computational	Mechanistic	Studies
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Comparison:	Radical-Based	C-H	Fluorination	
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Liu,	W.;	Huang,	X.;	Cheng,	M.;	Nielsen,	R.	J.;	Goddard,	W.	A.	III.;	Groves,	J.	T.	Science	2012,	337,	1322-
1325.
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Potential	Application:	Fluoride	Scanning

Hyohdoh,	I.	et	al.	ACS	Med.	Chem.	Lett.	2013,	4,	1059-1063.	
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Summary
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• This	new	method	enables	the	electrophilic	fluorination	
previously	unsuitable	substrates

• Amenable	for	late	stage	fluorination
• Future	opportunities:	Design	of	catalysts	with	high	selectivity


