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A modular and general method for the synthesis of allylic C–O, C–C, and C–S bond-
containing motifs using visible-light-induced palladium catalysis was developed. This 
method enables the direct coupling of simple alkenes, readily available 1,1-dielectrophiles, 
and commercially available nucleophiles in a sequential manner to construct structurally 
diverse and medicinally relevant molecules. In contrast to classical Tsuji–Trost type 
protocols, this approach eliminates the need for pre-functionalized substrates, thereby 
enhancing synthetic efficiency and scope. Importantly, it overcomes longstanding 
challenges associated with oxygen-, carbon-, and sulfur-based nucleophiles, providing a 
unified platform for the streamlined synthesis of allylic ethers, esters, sulfones, and 
alkylated derivatives. Additionally, It shows excellent stereocontrol with unsymmetric 
substrates, enabling asymmetric allylic sulfonylation and alkylation reactions that extend 
the scope of this method beyond classical substrate-specific approaches.
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• multi-step synthesis of starting materials
• prefunctionalization often required

• limited diversification
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a. Bioactive allylic substituents

b. General methods toward allylic functionalized systems
alternative strategy

• convergent synthesis
• rapid access to diverse chemical space

• common feedstocks
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A. hybrid PdI-radical
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B. allylic electrophile
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c. This work: One-step linchpin approach
diverse nucleophiles

Reaction Design Stereoselective Examples
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• good nucleophile
• widely tunable

• low kinetic barrier
• stable products
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allylic ethers
D. requires strong base
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allylic alkylation
F. regioselectivity issue
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allylic sulfones
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β-H elimination homo-dimerization radical couplingreduction

allylic amines

A. regioselectivity issue
B. side reaction with dielectrophile

π-allyl Pd complex Nu
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Nu

• relatively poor nucleophiles
• poorly tunable

• high kinetic barrier
• base & solvent dependencyallylic motifs
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E. base serves as competing nucleophile

c. products of competing side reactions
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G. premature reaction with alkene
C. reversibility issue

b. pitfalls and challenges

prior work

• no base dependence
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solvent (0.2 M)

450 nm, 28 °C–55 °C
24 h
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allylic motifs
>75 examples
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