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Type I rearrangements
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Type I rearrangements

73% yield
98% e.e.

J. Am. Chem. Soc. 2012, 134, 13348
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É Pd-ŎŀǘŀƭȅȊŜŘ ʲ-/όǎǇоύҍI ŦǳƴŎǘƛƻƴŀƭƛȊŀǘƛƻƴ 

Pd-catalyzed C(sp3) ɆH functionalization
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É Pd-catalyzed 1,2-arylative fluorinations
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É Pd-catalyzed 1,1-arylative fluorinations

Pd-catalyzed C(sp3) ɆH functionalization
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É Dyotropic rearrangement involving metals

YƻŎƛŜƵǎƪƛ, P. & Barber, C. Synthetic applications of metallaterearrangements. Pure Appl. Chem. 
62, 1933ς1940 (1990).
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Proposed 1,2 -aryl(alkyl)/Pd dyotropic rearrangement

Ɩ-Carbon elimination/syn -carbopalladation sequence
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É Reaction Design

Zhu, J. Nature chemistry, 13(7), 671-676
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É Reaction Mechanism
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É Substrate Scope 
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É Substrate Scope 

Pd(AdCO2)2 (10 Ƴƻƭ%), L2 (12 Ƴƻƭ%), a cyclopentene(1) (0.1 ƳƳƻƭύΣArB(OH)2 (3) (0.2 ƳƳƻƭύΣSelectfluor(4) (0.2 ƳƳƻƭύΣ
Na2CO3 (0.3 ƳƳƻƭύΣAdCO2H (0.1 ƳƳƻƭύin DCE(2.0 Ƴƭύat 50 Cunder argon. AdCO2H, adamantane-1-carboxylicacid; Ar,
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É Reaction Design

Not observed! Mainly 
byproducts



Dyotropic Rearrangement of Vicinal C ɆC and CɆSg+ʉ, erqgv

16

É Side Products and Mechanistic Implication

Steric and electronic effect favoured/ʲ
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É Structure characterization of key reaction intermediates

HRMS
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É Pd-ŎŀǘŀƭȅȊŜŘ Řǳŀƭ ŦǳƴŎǘƛƻƴŀƭƛȊŀǘƛƻƴ ƻŦ ʰ-ŀƴŘ ʲ-carbons of saturated carbonyl compounds
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É Reaction Conditions a

aStandardconditions: 1a (0.1 mmol),Selectfluor(0.2 mmol),Pd(OAc)2 (10 mol %), additive(0.5 equiv), HFIP
(c 0.1 M), 50 C, 24 h. b1H NMRyields. c1.0 equiv of MesCO2H was used; yield in parenthesesrefers to
isolated product. HFIP = 1,1,1,3,3,3-hexafluoropropan-2-ol, AdCO2H = 1-adamantancarboxylicacid;
MesCO2H=2,4,6-trimethylbenzoicacid.
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É Reaction Conditions a
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É Substrate Scope a
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É Substrate Scope a
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É Substrate Scope a

aStandardconditions: amides1 (0.1 mmol), Selectfluor(2.0 equiv),Pd(OAc)2 (10 mol %), AgOAc(0.5 equiv),
MesCO2H (1.0 equiv),HFIP(c 0.1 M), 50 C,under air atmosphere. b0.5 equivof MesCO2H wasusedunder
otherwisestandardconditions. cPd(OAc)2 (7 mol % 3), amides1 (0.1 mmol), Selectfluor(0.8 equiv 3),
AgOAc(0.35 equiv 3), MesCO2H (1.0 equiv), HFIP(c 0.1 M), 50 C under air atmosphere. dYield in
parenthesesrefersto the reactionperformedat 1.0 mmolscale.
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É Mechanistic Studies

aStandardconditions: (a). Control experiments. Conditions: Pd(OAc)2 (10 mol %), amides4a or 5a (0.1
mmol), Selectfluor(2.0 equiv), AgOAc(0.5 equiv), MesCO2H (1.0 equiv), HFIP(c 0.1 M), 50 C under air
atmosphere. (b). Kineticisotopeeffectsusing1a and [D6]-1a ascompetingsubstrates. (c) Characterization
of Pd(II)complexes10ŀҍ10c andconversionof 10a to the rearrangedproduct7. (d). Stereochemistryof the
reaction. Conditions: 0.5 equiv of MesCO2H was usedunder otherwisestandardconditions: Pd(OAc)2 (7
mol % 3), (R)-1t (0.1 mmol), Selectfluor(0.8 equiv 3), AgOAc(0.35 equiv 3), MesCO2H (1.0 equiv),
HFIP(c0.1 M), 50 Cunderair atmosphere.
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É Mechanistic Studies
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É Mechanistic Studies

CɊH cleavage is the turnover - limiting step

Unmatched
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Ni Catalyzed Ligand -Controlled, Switchable 1,2 -Rearrangement

Table 1. Optimization of the Reaction Conditions a,b

aReactionconditions: 1a (0.1 mmol), 2a (0.2 mmol), Ni(acac)2 (10.0 mol %), ligand(20.0 mol %), Mn powder (0.3 mmol),
MgCl2 (0.2 mmol),4Å MS(molecularsieves)(20 mg),DMSO(0.05 M), and60 C. bIsolatedyields. cNiBr2·DME (10.0 mol %)
was used insteadof Ni(acac)2. dLiOtBu(0.1 mmol) was used insteadof MgCl2. eMnBr2 (0.1 mmol) was used insteadof
MgCl2. fDMSO/THF(1:1 v/v). gDMSO/THF(1:9 v/v), Mn powder (0.2 mmol). hKI(0.2 mmol)wasusedinsteadof MgCl2

30


