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CONCLUSIONS AND PERSPECTIVES

Glycals are unsaturated sugar derivatives constituting a large family of polyhydroxylated chiral synthons. The endo-glycals are widely exploited in the synthesis of natural

products and for biochemical applications. In contrast, the chemistry and biology of exo-glycals remained unexplored until recently. Their synthetic chemistry suffers from some

limitations in terms of substitution of the double bond, and the control of their stereochemistry is challenging.[1] Since the release of Boromycin and Bortezomib drugs, borylated

compounds have also stimulated the pharmaceutical industry’s interest for various applications, and we became interested in the chemistry of borylated exo-glycals.[2]

• Synthesis of analogues of sialic acid to target viral proteins.

• Conversion of the boronate group to reach unprecedented substitution pattern of the double bond.

• Expansion of our reactivity map of the glycal family using those new tri-/tetrasubstituted exo-glycals.

We envisioned that a boryl-Heck-like coupling could enable us to substitute the

existing double bond of an exo-glycal synthesized by Petasis olefination.

Our current efforts are aiming at combining those methylene

exo-glycals with Watson’s catalytic system.

Coupling strategies

Grygorenko showed the usefulness of gem-diborylalkane in Boron-Wittig reaction,

a B-O elimination leading to borylated alkenes.[3] We endeavour to adapt this

strategy to the exo-glycal chemistry.

Despite our efforts, we couldn’t obtain more than traces of the desired borylated

exo-glycal. Consequently, we turned our attention to the silica-based Peterson

olefination and synthesized a library of new gem-borylsilylalkanes.

These compounds and their reactions with model lactones (e.g. butyrolactone) are

being explored through experimental and computational works. The information

gathered will be used to obtain exo-glycals via a Peterson olefination.

Olefination strategies

 Family of nine-carbon atoms sugars:

N-acetylneuraminic acid (Neu5Ac)

 Terminal residues of glycoproteins,

glycolipids and oligosaccharides

Target molecule

Substrates involved in decarboxylative reaction mostly present N-hydroxyphtalimide

ester to activate carboxylic acid.

Model: Sialic acid

Decarboxylative borylation

Kinetics studies are through a stopped-flow UV/Vis

spectrometer in absorbance mode run to determine the

nucleophilicity of C=C bond.

Using equation 1, the N parameter can be determined giving us the nucleophilicity scale below of endo-

cyclic enolethers as preliminary results. Glycals have not been tested yet.
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REACTIVITY STUDIES

The exponential decays are observed, from which the pseudo-

first-order rate constants kobs are obtained. Then, the second

order rate constants k2 can be derived from the slopes of these

plots.

The Mayr and Patz equation will be employed for determining the

nucleophilicity of a representative set of glycals (Eq. 1).7

log(k2)=sN(N+E) (1)
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