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1,2-Metallate Shifts with Boron
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wo Pathways for Promoting Migration
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wo Pathways for Promoting Migration
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Zweifel Olefination
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Pd-Cat. Conjunctive Cross—CoupIing

Pd(OAc),
L1, R2OTY OH
O\ é/o g R1/\/ R2

Ry k Li* THF, 60 °C, 14 h
X then NaOH, H,0,
PAr2
NMGZ

* 1-2 mol% halide ion detrimental
« Solution: “...lithium-halogen exchange with n-BuLi
followed by low temperature crystallization of vinyl
lithium.”
« Alternatives
* Increase catalyst loading by 2.5x
* Li-Sn exchange
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N
Proposed Catalytic Cycle

Science. 2016, 351, 70-74.
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Advancements in Conjunctive Cross-Coupling

Morken 2016

Pd(OAC),
L1, R2OT OH
O\é/o > R1/\/ R2

R~ Li* THF, 60 °C, 14 h
\ then NaOH, H,O, 12
PAr2
Morken 2017 Nite,
Pd(OAc),
L1, R°X, NaOT? o Improvements:
O. B/C_) > R /\/RZ p . . .
R~ < *MgCl  THF:DMSO, 1  Halide ion tolerance
N 40-60°C, 24h » Electron-deficient aromatics
« More effective for R, = alkyl
« X=0OTforBr

Science. 2016, 351, 70-74.
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wo Pathways for Promoting Migration
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Studer’s Original Radical-Promoted 1,2-Migration

Studer 2017
Bpin Ro-Li RZNB_pin - |1\/|eF({33I;II: 8E(t)3cl’3C 24 h R OHR2
A R Etzoég ;(i?nto it /\Fﬂ 2. NaOH, Hy05 o "
R; = H, Alkyl | o= P
R, = Ph, Alkyl

 First radical-promoted 1,2-migration of boron-ate complex
« Complimentary to Morken’s work (f3-alkylation vs. -arylation)
« Uses 5 eq. R;-l

Science. 2017, 355, 936-938.
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N
Photochemically-Induced 1,2-Migration

Aggarwal 2017
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Rq = H, Alkyl X =1, Br (+Nal), CI (+Nal)

R, = Ar, Alkyl

« Difficult substrates require Ru(bpy);Cl,-2H,0
 Uses 1.5 eq. halide
« Direct comparison with yields from Studer’s method are difficult

J. Am. Chem. Soc.. 2017, 139, 5736-5739.
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Ni-Cat. Conjunctive Cross-Coupling

Morken 2017
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* More interesting substrate scope
« Enantioselective reactions possible

 Uses 1.2 eq. R;-X

» Less expensive metal, ligand g
Mike Frasso@ Wipf Group age 12 of 19

some CaSGS) J. Am. Chem. Soc.. 2017, 139, 17293-17296.

6/23/2018



itle Paper
\O\/, ketone
- L i
<> Bpin R,-1, MeCN, hv, 24 h Bpin
/l ) > R4\/ﬁ;ﬁ2
Ri" R, Rs B
1 “x alkane

 Uses 400 W lamp
» Same scales as Aggarwal paper (0.3 mmol)
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itle Paper: Ketone Scope
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itle Paper: Other lodides
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itle Paper: Use of Perfluoroalkyl lodides
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Application of Fluorinated Ketones

Bull. Chem. Soc. Jpn.. 2002, 75, 1833-1842.
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