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Organoboronic compounds —— a crucial reagent for C-C bond formation

Until 2009, C-B bond formation remained exclusively in the domain 
of metal-based catalysis.

Pt, Rh, Ni, Cu…… largely limited to reactions of  acyclic substrates!

New and complementary method is in need

—— focus on the organocatalyst
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Proposed model for borylation:

First report
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Efforts for enantioselective C-B bond formation

J. Am. Chem. Soc., 2012, 134, 8277
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J. Am. Chem. Soc., 2012, 134, 8277

Impact of DBU and MeOH

O Bpin

F

with 20 mol % DBU:
27% conv, 18% yield, 98:2 ee
with 100 mol % DBU:
> 98% conv, 91% yield, > 98:2 ee
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Cl

with 20 mol % DBU:
34% conv, 19% yield, 91:9 ee
with 100 mol % DBU:
> 98% conv, 65% yield, 95:5 ee

O Bpin

Br

with 20 mol % DBU:
60% conv, 43% yield, 92:8 ee
with 100 mol % DBU:
> 90% conv, 62% yield, 93:7 ee

O Bpin

with 20 mol % DBU:
82% conv, 72% yield, 93.5:6.5 ee
with 100 mol % DBU:
> 98% conv, 80% yield, 93.5:6.5 ee

20 mol% vs 100 mol% DBU
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Phosphine——as another organocatalyst

Angew. Chem. Int. Ed., 2010, 49, 5130
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Conditions further optimized 

Org. Biomol. Chem., 2012, 10, 9677

Mechanism research
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Org. Biomol. Chem., 2012, 10, 9677

New discovery
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Angew. Chem. Int. Ed., 2011, 50, 7158

First report 

Hydroxyl-directed 

J. Am. Chem. Soc., 2014, 136, 9264
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J. Am. Chem. Soc., 2014, 136, 9264

Hydroxyl-directed  diborylation of alkenes
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Stereochemical model
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J. Am. Chem. Soc., 2014, 136, 8532

Trans diborylation of alkynes
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Trans diborylation of alkynes

Thorpe-Ingold effect

Me

OH

1) nBuLi,
dioxane, rt

2) B2(pin)2,
75 oC, 24 h

Me I3)

5 mol% PdCl2(dppf)
dioxane / aq.KOH

120 oC, 24 h
HO

Me

Me

Me

One-pot cross-coupling process
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Hydroborylation of unsaturated carbonyl compounds:

Diborylation of unactivated alkenes and alkynes:
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Thank you


