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Project Synopsis

Chemo- and Regio-selective 1,2-Alkyl/Pd(IV) Dyotropic Rearrangement
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Optimization of the Reaction Conditions

COOH [Pd](10 mol%) F
selectfluor (1.2 equiv.) o 0O .\
MeCN, r.t.,, 2 h
O
1a 2a
entry® [Pd] con. (%)P yield (2a, %)b yield (3a, %)b
1 Pd(MeCN),(BF,), >99 A8 9
2 Pd(TFA), >99 69 19
3 Pd(OAc), >99 77 10 |
4 Pd(MeCN),Cl, >99 46 31
5 Pd(hfacac), >99 50 13
6 Pd(OPiv), >99 55 11
7 PdCl, >99 53 30
8 PdBr, >99 66 17

a Reaction scale: 1a (0.1 mmol), Pd-catalyst (10 mol%), selectfluor (1.2 equiv), MeCN (0.4 M). b Determined by analysis of the IH NMR spectrum
of the crude mixture using mesitylene as an internal standard.
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Optimization of the Reaction Conditions

COOH Pd(OAc), (10 mol%) F
oxidant (1.2 equiv.) . (@) N
MeCN, r.t., 2 h
O
1a 2a
entry? oxidant con. (%) yield (2a, %)P yield (3a, %)P
1 selectfluor >99 76 10 |
2 NFSI 30 0 10
3 pyridine-F-BF, <5
4 pyridine-F-OTf 24
5 2,6-dichloropyridine-F-BF, >99 <5
6¢ selectfluor >99 75 20

a Reaction scale: 1a (0.1 mmol), Pd-catalyst (10 mol%), oxidant (1.2 equiv), MeCN (0.4 M). P Determined by analysis of the TH NMR spectrum of
the crude mixture using mesitylene as an internal standard. ¢ Reaction with selectfluor (1.5 equiv.).
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Optimization of the Reaction Conditions

COOH Pd(OAc), (10 mol%) F
selectfluor (1.2 equiv.) . @)
additive, MeCN, r.t.,, 2 h
O
1a 2a
entry? additive con. (%) yield (2a, %)P yield (3a, %)P

1 / >99 76 10 |
2 bipyridine (12 mol%) 63 0 17
3 Na,CO; (1 equiv.) >99 44 10
4 Cs,CO; (1 equiv.) >99 67 16
5 NaO'Bu (1 equiv.) >99 61 16
6 NaH (1.2 equiv.) >99 78 10
7 5A MS >99 60 14

a Reaction scale: 1a (0.1 mmol), Pd-catalyst (10 mol%), oxidant (1.2 equiv), MeCN (0.4 M). P Determined by analysis of the TH NMR spectrum of

the crude mixture using mesitylene as an internal standard.
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Scope of Fluorinating Lactonization
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Scope of Fluorinating Lactonization
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Scope of Fluorinating Lactonization
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Scope of Fluorinating Lactonization
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Mechanistic Investigation
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Proposed Reaction Mechanism
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Summary

Chemo- and Regio-selective 1,2-Alkyl/Pd(IV) Dyotropic Rearrangement

HOOC Pd(OAc), (1.0 mol%)
V Selectfluor (1.2 equiv.) .
e 1 MeCN, r.t.

O Formation of one C-C, one C-O and one C-F bonds

O Pd oxidation, regioselective ring-enlarging 1,2-alkyl/Pd(lIV) dyotropic rearrangement and

C-F bond forming reductive elimination cascade
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Strategy for Writing The First Paragraph
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v Fluorolactonization of ene-carboxylic acids is an

attractive synthetic transformation that converts easily
accessible starting materials to valuable fluorinated
heterocycles. Using electrophilic fluorinating reagents
such as Selectfluor and N-fluoropyridinium salts.

Nevertheless, the reaction only works with substrates
bearing an aryl substituent at the C4 position in line with
the proposed mechanism involving a C4 carbocation
intermediate.

Of particular interest to us, Stuart and co-workers
reported the formation of 5-benzyl-5-fluorodihydrofuran-
2(3H)-one from the reaction of 4-arylpent-4-enoic acid
with hypervalent fluoroiodane in the presence of silver
tetrafluoroborate.
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Strategy for Writing The Last Paragraph

BETE

v" In summary, we have developed a palladium catalyzed

migratory gem-fluorolactonization of gem-disubstituted
ene-carboxylic acids. The previously unknown 6-fluoro-
y-lactones and its bridged analogues are readily
prepared from simple starting materials via formation of
one C-C, one C-O and one C-F bonds.

v' Trapping experiments indicates that the reaction is

initiated by 5-exo-trig oxypalladation followed by Pd
oxidation, regioselective ring-enlarging 1,2alkyl/Pd(IV)
dyotropic rearrangement and C-F bond forming
reductive elimination cascade.
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Representative Examples

® ... domino processes to divert the conventional reaction pathways to the previously
unachievable ones. (15 G R MR E R BT T A SLIAVIER)

® ... allowed us to develop an unprecedented transformation (Bij T <& )

® Post-transformations of these fluorolactones taking advantage of the electrophilicity of

the 1-fluoroalkylcarboxylate function are also documented. (F1 ).
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