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Catalytic Formal [2+2] Cycloaddition of Aldehydes with Bicyclobutanes: Expedient Access to Polysubstituted 

2-Oxabicyclo[2.1.1]hexanes
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Synthesis of Substituted 2-Oxabicyclo[2.1.1]hexanes 
via [2+2] Cycloadditions with Bicyclobutanes

Significance: Frequent challenges in medicinal 
chemistry campaigns revolve around modulating 
the physiochemical properties of candidate mole-
cules. Such parameters that are of paramount im-
portance to ADME/Tox properties are the solubili-
ty/lipophilicity of the molecule, and the fraction of 
sp3-hybridized carbons (Fsp3). Incorporation of 
2-oxabicyclo[2.1.1]hexanes (2-oxa-BCHs) as phenyl 
bioisosteres favorably addresses both the Fsp3, and 
the solubility (by introducing a polar oxygen atom) 
of potential drug molecules. Synthetic methods to 
access these highly substituted 2-oxa-BCHs are 
thus desirable, as they allow for diverse avenues of 
discovery towards medicinal agents. Previous syn-
thetic efforts targeting this important structural 
motif have been limited, and modular access to-
wards these saturated ring systems could prove to 
be highly beneficial to the chemistry community.

Comment: The authors described an elegant 
[2+2] cycloaddition reaction of strained bicy-
clobutanes (BCBs) 1 and aldehydes 2. The authors 
found that a mild Lewis acid (BF3·OEt2) is crucial for 
the transformation, as well as a BCB bearing an acyl 
pyrazole. (Hetero)aryl and aliphatic aldehydes were 
tolerated in the reaction, which furnished 2-oxa-
BCHs 4a–e in moderate to good yields. BCBs 1 bear-
ing other Ar groups could be prepared and used ef-
ficiently in the reaction (4c). The authors also found 
that epoxides 3 could be used in the reaction in-
stead of aldehydes (4d,e). Control reactions indicat-
ed that under the standard reaction conditions, ep-
oxides 2 underwent a LA-mediated isomerization to 
aldehydes 5, which then participated in the cyc-
loaddition reaction. The authors also demonstrated 
that the necessary acyl-pyrazole functionality could 
be used for downstream transformations, which 
further strengthened the practicality of this meth-
od.
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