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Catalyst-Free Photoinduced C–C Bond Formations
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Advances in Enantioconvergent Transition-Metal-Catalyzed 
Cross-Coupling Reactions of Racemic -Silyl and -Boryl Reagents
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Hetero-Diels–Alder Addition of Ethyl 2-Nitrosoacrylate to (Z)-Prop-1-enyl 
Ethers. Stereoselective Synthesis of a Precursor to Sacubitril
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Oxidation of -Trifluoromethyl and Nonfluorinated Secondary 
Alcohols to Ketones Using a Nitroxide Catalyst

employed to prepare trifluoromethyl ketones 
and non-fluorinated ketones

R: aromatic, heteroaromatic, aliphatic
R': CF3, aromatic, aliphatic

broad substrate scope
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OH ACT

K2S2O8, pyridine

50 °C, 48 h

R R'

O

27 examples; 44–95% yields
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Synthesis of 2-Alkyl-2-(2-furanyl)-1,3-cyclopentanediones
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Tandem Deoxygenative Geminal Fluorosulfonimidation of 1,2-Di-
ketones via Formal N–F Insertion Enabled by Dealkylation-Resistant 
Phosphoramidite

• tetrasubstituted α-fluoroamine synthesis
• transition-metal-free formal N–F insertion by carbene surrogate
• evaluation of halogen and amine scope expansion
• computational analysis on reactivity and site-selectivity
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Transition-Metal-Free Dehydrogenative Cyclization via -Csp3–H 
Activation of Ethers and Thioethers
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α-Csp3−H bond cleavage 
transition-metal-free approach
fast reaction

quaternary carbon center generation
X = O, SET; X = S, ionic pathway
X = S, room temperature reaction
broad scope, high yields, scalable
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Concise Synthesis of the Hexasaccharide Repeating Unit of the 
Capsular Polysaccharide of Klebsiella K19 Strain

PMP: p-Methoxyphe

(a) Use of thioglycosides and trichloroacetimidate derivative as glycosyl donors.
(b) A combination of NIS and HClO4-SiO2 glycosylation promoter.
(c) Construction of hexasaccharide by [4+2] block glycosylation and minimum functional group manipulatio
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Synthesis of Spiro[benzofuran-2,3′-pyrazol]-3-imines from 
Aurone-Derived Azadienes and Hydrazonoyl Chlorides via Regio- and 
Diastereospecific [2+3] Cycloaddition
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12 examples
up to 94% yield
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Base-Mediated Direct Carboxylation of Heteroarenes with CO2

• Direct C–H carboxylation 
• Selectivity >99%
• Brønsted base-mediated system
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Synthesis of 2,3-Dihydrosiloles via Palladium-Catalyzed Heck-type Ary-
lation of Silacyclopentenes with Aryl Iodides

Si
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Pd(OAc)2 (10 mol%)
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Ar
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23 examples
up to 88% yield1,4-Dioxane

100 oC, 24 h
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Hydration of Arylacetylenes Promoted by the Photothermal Effect of 
Gold Nanoparticles
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SbCl3-Initiated Csp3–Csp3 Coupling between N-Aryltetrahydroisoquino-
lines and Nitroalkanes via the Aerobic Oxidation of sp3 C–H Bond
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• Over 30 examples
• Up to 99% yield
• Commercially available initiator
• C–C coupling via C–H oxidation
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Silylium Ion Initiated Intramolecular Friedel–Crafts-Type Cyclization of 
1,1-Difluoroalkenes with Subsequent Hydrodefluorination of C(sp3)–F 
Bonds

F

F [Ph3C][B(C6F5)4] (2.0 mol%)
Et2SiH2 (1.2 equiv)

H
HC6H6

• 14 additional examples
• no need of sacrificial base

• silylation of the C=C bond rather than C(sp2)–F bond heterolysis
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