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Introduction

* Fluorine present in ~20% of pharmaceuticals
and ~30% of agrochemicals

e Used for positron emission tomography (PET)

Science 317 1881-1886
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Classical Methods to Prepare Aryl
Fluorides

e Balz-Shchiemann reaction

1. HNO,, HBF,
ArNH, -

2. Aorhv

* S\Ar reactions

F- source
ArX >

polar aprotic solvent
X = halogen, NO,
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Previous Aromatic Fluorinations
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Previous Aromatic Fluorinations

(‘BUCN),CuOTf (3 eq.)
I AgF (2 eq.) F

% DMF, 140 °C
40-96% yield

(‘-BUCN),CuOTf (2 eq.)

AgF (2 eq.)
RI_\ BPin [MespyF]PFg _ i N F
S THF, 50 °C '

29-77% yield

% CsF (3eq.), C o F Pr =\ iPr
R > R C= N_ N
=z PhMe, 80 °C Z K .
50-98% yield pr F FIFT

J. Am. Chem. Soc. 134, 10795-10798
J. Am. Chem. Soc. 135, 2552-2559
J. Am. Chem. Soc. 133, 11482-11484
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Pd Catalyzed Fluorination of Aryl
Triflates

OMe
[(cinnamyl)PdCl], (2 mol%) O
xOTf  BuBrettPhos D (6 mol%) Xy p- MeO P(tBu),
R ~ Ry iPr iPr
= PhMe, 80 °C-130 °C = O
57-83% vyield

Pr

b, X

63% 83% 70%

Science 325, 1661-1664

Mike Frasso @ Wipf Group Page 6 of 14 11/9/2013



An Unusual Ligand Transformation

nBu

-
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e X-ray structures of 1 and 3 obtained
* New ligand give 13% increase in
yield (73% vs. 60%)

Science 325, 1661-1664
J. Am. Chem. Soc. 133, 18106-18109
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Previous Work From the Sanford
Group

(BUCN),CuOTf (1 eq.)
F*+(2 eq.)
ArSnBu, >  ArF
EtOAc, 25°C, 12 h

o OO &

66% 67% 64% 76%
o Q Q
MeO OMe
70% 74% 81% 80%
F
: D®
74% 93% 60% 71%

J. Am. Chem. Soc. 135, 4648-4651
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Inspiration for the Current Work

(‘-BUuCN),CuOTf (1 eq.)
F+ (2 eq.)
ArBF K > AF
EtOAc, 25 °C, 12 h

[Cu]

ArBF K > AIF
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Current Work: Optimization

[Cu] (4 eq.)
BF K MF (4 eq.) F
F/©/ MeCN, 60 °C, 20 h |:/©/
Entry [Cu] MF Yield (%)
1 Cu(OTs), AgF nd
2 Cu(OTf), CcHq AgF nd
3 CuF, AgF nd
4 Cu(OAc), AgF nd
5 (‘BUCN),Cu(OTf) AgF nd
6 Cu(OTf), AgF 57
7 Cu(OTf), LiF nd
8 Cu(OTf), NaF 62
9 Cu(OTf), KF 70
10 Cu(OTf), CsF 65

J. Am. Chem. Soc. 135, 16292-16295
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Aryl Boron Reagent Scope

Cu(OTf), (4 eq.)
F MeCN, 60 °C, 20 h F

Entry Substrate Yield (%)

1 B(OH), 3
AT
N0
2 By © 9
F
X
3 Q ®o 56
F

J. Am. Chem. Soc. 135, 16292-16295
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Scope of the Transformation

Cu(OTf), (4 eq.)
KF (4 eq.)
ArBF 3K > ArF

MeCN, 60 °C, 20 h

SN CENGE

48% 48% 55% 45%
o O O
oph F3CO Cl OsN
66% 71% 70% 65%

F
F E I\ F
o}
- Oﬁ/ O =
OBn
63% 57% 60% 68%
66% 67% 21% 36%

J. Am. Chem. Soc. 135, 16292-16295
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Mechanism of the Transformation

Cu'(OTH),
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Improvements Needed

* Scope of the reaction
* Reduce Cu(OTf),
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