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alcohols and olefins

Most frequent functional groups found in natural products. The number indicates percentage of molecules having this group.

J. Nat. Prod. 82, 1258–1263 (2019).

✓ Abundant feedstock

✓ Various structure

✓ Commercially available



Williamson ether synthesis

2、SN2

！ Poorly suited to furnishing ethers in sterically

hindered 

1、the basicity of ROM

！ Undesirable E2 eliminations

！ Racemization

！ Poor control of site selectivity in polyol 

settings

Williamson ether synthesis

J. Sci. 37, 350–356 (1850)



Etherification

Org. Lett. 22, 5369–5374 (2020).

J. Am. Chem. Soc. 121, 3224–3225 (1999)

J. Org. Chem. 50, 3558–3566 (1985).

J. Am. Chem. Soc. 124, 7882–7883 (2002).



Unactivated alcohols

➢ Superstoichiometric quantities of the alcohol 

are needed

➢ Limited to simple styrenyl products 

Cationic π-allyl-metal

Nature 573, 398–402 (2019). J. Am. Chem. Soc. 139, 10224–10227 (2017) Angew. Chem. Int. Ed. 57, 14911–14915 (2018).

J. Org. Chem. 82, 10912–10919 (2017).



Hypothesis

Enzymes

Hypothesis：Increasing the rate of the bimolecular C(sp3 )–O bond formation step would be the 

fundamental challenge and key------proximity and orientation

Substrate-enforced 

proximity
Ligand environment

C. Walsh, Enzymatic Reaction Mechansims Angew. Chem. Int. Ed. 55, 9571–9575 (2016).
Chem. 44, 76–82 (2006).

Angew. Chem. Int. Ed. 43, 1566–1568 (2004).



Hypothesis

Hypothesis：Increasing the rate of the bimolecular C(sp3 )–O bond formation step would be the 

fundamental challenge and key



Catalyst development



Substrate scope: primary (1°) alcohol



Substrate scope: primary (1°) alcohol



Substrate scope: primary (1°) alcohol



Substrate scope: secondary and tertiary alcohols



Substrate scope: natural product alcohols and polyols



Substrate scope: natural product alcohols and polyols



Mechanism



Mechanism

3、The effect of the counter anion on the rate



Mechanism

4、H-bonding between the counter anion and the alcohol nucleophile



Thank you for your attention
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