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α-Substituted Alkenylboronates
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Entrya B(OR)2 Ligand T oC 3:4b Yield of 3 (%)c Ee (%)d

1 B(neo) L1 60 1:2.9 22 80

2 B(neo) L2 60 1:2.3 23 82

3 B(neo) L3 60 1:3.6 22 nd

4 B(neo) L4 60 1:4.5 18 nd

5 B(pin) L1 60 1:0.11 90 80

6 B(pin) L2 60 1:0.25 83 76

7 B(pin) L3 60 1:0.13 94 72

8 B(pin) L4 60 1:0.20 88 20

9 B(pin) L1 40 1:0.11 91 84

10 B(pin) L1 22 1:0.06 94 88

a Reaction conditions: 1 (0.20 mmol), n-BuLi (0.20 mmol), THF (1.0 mL). b Determined by NMR

analysis. c Isolated yields. d Determined by HPLC.
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Control Experiments

1) Analysis of the effect of individual reaction components：

➢ First-order in catalyst (order = 1.1)

➢ First-order in electrophile (order = 1.4)

➢ Inverse order in “ate” complex (order = -0.9)

2) 31P NMR spectra:



Proposed Mechanism



β-Substituted Alkenylboronates
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Optimization of the Reaction Parameters

Entrya BL2 3a:4b 3 Yield (%)c d.r.b Ee (%)d

1 L1 1:5.8 13 >20:1 98

2 L2 1:20 <5 nd nd

3 L3 1:2 35 >20:1 96

4 L4 1.7:1 56 >20:1 98

5 L5 1:2 30 >20:1 nd

6 L6 1:3 20 >20:1 nd

7 L7 >20:1 92 >20:1 34

8 L8 2.5:1 75 >20:1 98

9e L8 4.2:1 83 >20:1 98

a Reaction conditions: 1a (0.20 mmol), THF (1.0 mL). b Determined by NMR analysis. c Isolated yields. d

Determined by HPLC. e Reaction at 40 oC and with 1 equiv of CsF.
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The First Paragraph

Configurationally defined benzhydryl stereocenters are important

structural motifs that appear in a broad array of natural products and

therapeutic agents. Accordingly, a variety of catalytic methods have been

developed to target their construction. Although recent advances in

benzylic cross-coupling have provided important tools to target these

features, an added synthetic challenge arises when benzylic

stereocenters are sited adjacent to additional stereogenic centers. In

these situations, multistep organic synthesis is often required for

construction of the stereochemical dyad of interest. Our group has been

developing a catalytic conjunctive cross-coupling reaction that converts

vinylboron “ate” complexes and electrophiles to enantiomerically enriched

secondary or tertiary alkylboronic esters bearing a single stereocenter.



To address the problem of benzhydryl construction as outlined above,

we questioned whether β-substituted alkenylboronic esters might engage

in conjunctive cross-coupling and deliver compounds that bear vicinal

stereogenic centers. In this report, we describe the development of this

process and provide insight about how the structure of boron ligands can

tip the reaction outcome in favor of the conjunctive coupling product or the

classic Suzuki−Miyaura product

The First Paragraph



The Last Paragraph

In summary, we have established a catalytic, diastereo-, and

enantioselective conjunctive coupling of β-substituted alkenylboronic

esters. This process employs an encumbered diolato ligand to control the

reaction of alkenylboron “ate” complexes, tipping the reaction in favor of a

metalate shift-based pathway rather than direct transmetalation. Further

studies on the mechanistic origin of chemoselectivity with B(mac)-derived

“ate” complexes will be reported in due course.


