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E Pdcatalyzed 1,2arylative fluorinations
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E Pdcatalyzed 1,1arylative fluorinations
N B(OH), o B e mﬂ%)) z °> <°:|
"\/\ @ Benzene:H,0:BnCN (8:8:1) R” Bn):N/ S

(1.0 eq) (3.0 eq) 4°C,18h F
\/Yg
E j 3

47% ylokt, 88% oo 3d, 60N yeld, B6% ee

S56% yoki, 89% e 3j 5T% pioki 91% oo

QL\{O . rv\f@ g P

;

Ax O QS Q’;:-’-Zb
A O Q‘-;JQ..

v, 52% yleld, 83% e 3w, 56% yleld, 86% ee Ax, 50% yield 91% ee

Toste, F D. Palladiumcatalyzedenantioselectivel,1-fuoroarylation of aminoalkenesJ Am. Chem Soc
137, 12207%12210(2015 8



E Dyotropic rearrangement involving metals
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Proposed 1,2 -aryl(alkyl)/Pd dyotropic rearrangement
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E Reaction Design
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E Reaction Mechanism
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E Substrate Scope
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E Substrate Scope
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Side Products and Mechanistic Implication
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E Structure characterization of key reaction intermediates
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This work: a variant of dyotropic rearrangement
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E Reaction Conditiong

Pd(OAc), (10 mol%
AgX (0.5 equiv)

additive (0.5 equiv)
HFIP, 50 °C, 24 h
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CH,CO,Ag
CF,CO,Ag
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CH;CO,Ag
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il
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éStandardconditions 1a (0.1 mmol), Selectfluor(0.2 mmol),PdOAQJ2 (10 mol %9, additive (0.5 equiv), HFIP
(c 0.1 M), 50 C, 24 h. "1H NMRYyields °1.0 equiv of MesCQH was used yield in parenthesesrefers to
isolated product HFIP = 1,1,1,3,3,3-hexafluoropropar2-ol, AdCQH
MesCQH =2,4,6-trimethylbenzoicacid

1-adamantancarboxylicacid



E Reaction Conditiong
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E Substrate Scopé
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E Substrate Scopé
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E Substrate Scopé
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éStandardconditions amides1 (0.1 mmol), Selectfluor(2.0 equiv),PdOAQ2 (10 mol %), AOAQO.5 equiv),
MesCQH (1.0 equiv),HFIRc 0.1 M), 50 C,under air atmosphere "0.5 equivof MesCQH wasusedunder
otherwise standardconditions ‘PdOAQ2 (7 mol % 3), amidesl (0.1 mmol), Selectfluor(0.8 equiv  3),
AgOACc(0.35 equiv  3), MesCQH (1.0 equiV), HFIP(c 0.1 M), 50 C under air atmosphere “Yield in

parenthesegefersto the reactionperformedat 1.0 mmol scale



E Mechanistic Studies

(a) Control experiments

'|:>(l?\ '1/7— o Conditions? w0 Conditions?2 ~ Ph O AI/_ Cl
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F
4a 3a 0% 5a 2
(b) Kinetic isotope effects using 1a and [Dg]-1a as competing substrates
TX?L oo
NMeOMe |>(l|\
Ph’ Me —cl . MeNMeOMe
1 A“ Conditions?
D O CF Ph O Intermolecular competition: ky/kp = 5.7
D F D Side-by-side experiment: ky/kp = 4
D NMeOMe D NMeOMe
Ph™ CDjy F  CDj
[Del-12 [Ds]-3a

eStandardconditions (a). Control experiments Conditions PdOAQ2 (10 mol %), amides4a or 5a (0.1
mmol), Selectfluor(2.0 equiv), AGOA@.5 equiv), MesCQH (1.0 equiv), HFIP(c 0.1 M), 50 C under air
atmosphere (b). Kineticisotope effectsusingla and [D6]-1a as competingsubstrates (c) Characterization
of Pd(Il)complexeslO &Oc andconversionof 10ato the rearrangedproduct7. (d). Stereochemistrypf the
reaction Conditions 0.5 equiv of MesCQ@H was used under otherwise standardconditions PdQAQ2 (7
mol % 3), (R}1t (0.1 mmol), Selectfluor(0.8 equiv  3), AQOAQ0.35 equiv  3), MesCQH (1.0 equiv),
HFIRc0.1 M), 50 Cunderairatmosphere 25



E Mechanistic Studies

(c) Characterization of Pd(ll) complexes 10a-10¢ and conversion of 10a to the rearranged product 7 PhO,S. . .SO,Ph

H O F 3 ('1‘/—Cl
LA o AY oo
Me H g*

Ph

2-methylpynidine (2.0 equiv)
CsF (2.0 equiv)

Pd(OAc); (1.0 equiv)
DCE, 100 *C, 24 h

PA(OAc) (10mol%) Ph O ' F Cn
AgOAc (0.5 equiv) S(“\ | Cl
N ]

HFIP,50°C. 15%  F* Me), ¢ ! </ }EN_F 5
7 1 A BFg !

F
MO%O DCM, n

Xy
R~ “N-Pd—N

Using Selectfluor as oxidant ' 42 CI
10a, F* sources | 63% in HFIP; 87% in MeCN .
(1.5 equiv) 69% in DCE; 50% in CgHsCF5 | Me
50°C,12h : "
In HFIP with different oxidants | pe—/ sN—F |
R 11 68%; 12 50%; 13 52% 5 — BF.'E

Ph" Me

10c

10a R = Bu, 89%: 10b R = Cl, 67%; 10¢c R = OMe, 68%

(d) Stereochemistry of the rearrangement reaction: inversion of stereocenter

a) SOCI, H
b) MeONHMe-HCI

Et3N, CH,Cl, PhH
’ 94% in 2 steps

14 (A)-1t, 80% ee

X~ “NMeOMe
Et

0

Conditions />/|L KOH, MeOH
Ph ~ "NMeOMe
F Bt 87%

(S)-31, 42%, 90% ee 15 -
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E Mechanistic Studies
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C(H cleavage is the turnover -limiting step
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Ligand A

Aryl/Ni exchange

L4 ('P’PDI )

| { 1° change oxidation states of nickel
2° select appropriate ligands

@ BryFﬂ@. |Ar\1‘“rﬁ 0

N"Sp reductant [N\ Nop
O Rt

Acyl/Ni exchange
Ligand B

L6 (terpyridine)
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Table 1. Optimization of the Reaction Conditiéfis

@Reactionconditions 1a (0.1 mmol), 2a (0.2 mmol), Ni(acag2 (10.0 mol %, ligand (20.0 mol %, Mn powder (0.3 mmol),
MgCP (0.2 mmol), 4A MS (molecularsieves)20 mg), DMSO(0.05 M), and 60 C. "Isolatedyields °“NiB2DME (10.0 mol %
was usedinstead of Ni(acag2. ‘LiOtBu(0.1 mmol) was usedinstead of MgCR. ®MnBr2 (0.1 mmol) was use Bmstead of
MgCR. DMSQ@THF(1:1 v/v). DMSATHF(1:9 v/v), Mn powder (0.2 mmol). "K1(0.2 mmol) wasusedinstead of MgC),



