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BACKGROUND

Use of gem-diboryl alkanes in the boron-Wittig reaction 

The Wittig reaction is one of the most commonly used method for the synthesis of new alkenes. The reaction occurs between a phosphonium ylide 

and a carbonyl group to give an alkene with phosphine oxide as a side product. This reaction is very general in organic synthesis because of the 

advantages it presents.

TRANSMETALLATION
Li → Cu 

WORK IN PROGRESS

✓ It is regiospecific  

✓ Phosphonium ylides are 

easy to obtain

✓ Mild conditions

✓ Stereoselectivity

The boron-Wittig reaction follows a similar mechanism to the Wittig reaction. A nucleophilic attack occurs from the borylated carbanion to the carbonyl group (aldehyde or 

ketone), forming a four-membered ring intermediate that eventually leads to the formation of the alkene with great yields and stereoselectivity through a B-O elimination.

The reaction can be performed using an -monoborylated carbanion, but its significance does not reside in a yield or stereoselective improvement on the synthesis of C-C doble 

bonds, but on the generation of new alkenylboronates in a stereoselective manner.

The synthesis of alkenylboranes through the boron-Wittig reaction has led to the development of new   

gem-diboryl alkanes derivatives, providing an efficient and simple approach for the synthesis of interesting 

tetra-substituted alkenylboranes.

The activation of gem-diborylalkanes with main group metals allows the formation of the corresponding 

carbanions via deprotonation or deborylation strategies. However, the alkenylboranes are only 

generated when the two boryl moieties are presented along the Boron-Wittig olefination reaction.

Bases for DEBORYLATION: nBuli, LiOtBu, MeLi….

Bases for DEPROTONATION: LiTMP or LDA

✓ SN2’ reaction

✓ Intermediates were isolated.

✓ High stereoselectivity

and regioselectivity.

✓ Reaction doesn’t work without [Mg] or [Cu]

nor using only one of them.

Entrya Base
[Mg] and 

[Cu]
R1, R2 Yieldb,c 

(%)

1 LiTMP No Me, Ph 60 [54]

2 LiTMP Yes Me, Ph 44 [42]

3 LiTMP Yes H, Ph 18 [-]

3 LiTMP Yes H, COOtBu 10 [-]

4 LDA No Me, Ph 27 [20]

5 LDA Yes Me, Ph 71 [68]

[a] Reaction runs at a 0.24 mmol scale. [b] Determined by NMR-1H using naphthalene as 

internal standard. [c] Isolated yield after flash column.
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• To analyze the intermediates

• To use different gem-diboryl alkanes

• To perform the reactions in a catalytic manner

• To derivatize the products via cross-coupling reactions
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