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Abstract: The current communication represents an extended abstract of the presentation delivered on the joint
Moldo-Italian seminar “New frontiers in natural product chemistry”, held in the Institute of Chemistry, Academy
of Sciences of Moldova on 30 September. A simple and efficient strategy for the synthesis of galactoglycerolipids is
provided.

Introduction

Glycolipids, carbohydrate-linked lipids, are membrane components and are present in all the living organisms
kingdoms, i.e. bacteria, plants and animals. They have important roles as energy source and markers for the cellular
recognition and communication. Structurally they can be divided in different families like glycoglycerolipids, with
acylated glycerol attached to the carbohydrate part, glycosphingolipids with an acylated sphingosine (ceramide) and
isoprenoid glycosides, with a terpene alcohol as aglycon. All this kind of molecules are characterized by very important
biological activities.'> There is a big interest in both intracellular and extracellular glycolipids. In the last years, members of
the family, especially galactosyldiacylglycerols and ceramides, have attracted the interest of the bio-medical community
for their properties in cancer chemoprevention® and immunology;* on the other side sulphoquinovosyldiacylglycerols
are characterized by other extensive biological properties as antitumoral,” HIV-RT inhibition,>® AIDS-antiviral” and
DNA polymerase o and [ inhibition.® The possibility to get these compounds by chemical synthesis is important cause
the difficulty in their isolation and purification from natural sources; the synthetic approach can give the opportunity to
study the potential activity of these molecules whose structure could be modified in different ways to run SAR analysis.
Here we discuss a simple and versatile strategy for the synthesis of galactosyldiacylglycerols.

OAc _OAc Benzylamine OAc _OAc Thrichloroacetonitrile QAc__OAc

THF DBU/CH,Cl,
Ac,Olpyr 74% 0°C/79% Q
92/0 —_— Q P
AcO
AcO NH
OAc OAc 2 OAc "OH 3 OAc
D- galactose o
HO.
CH,Cl/BF;0E,  CCly
¢ -10°C
#\O 80%
DCC/DMAP/ Zn(NOy),
OAc _OAc carboxylic acid OAc _OAc CH,CN/50°C OAc _OAc
CH,Cl, 94% 1%
Q o - Q 0
OH Il
alkyl AcO AcO o
OH
alkyl OAc 5 OAc 4

NH,NH,
EtOH (85%)
44°C

85%

=y

alkyl

Scheme 1. Synthesis of - galactosyl-1,2-diacylglycerols

Synthetic strategy (Scheme 1). D-galactose was acetylated (1) and the subsequent anomeric deacetylation
was performed by benzylamine to get 2. The hydroxyl anomeric function was derivatized by trichloroacetonitrile
in presence of 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU); the trichloroacetimidate obtained (3) was coupled with
glycerol 1,2-acetonide (derived by acetonidation of glycerol with 2,2-dimethoxypropane and p-toluensulfonic acid
in N,N-dimethylformamide) to get 4. After the removal of the isopropylidene protecting group with zinc nitrate in
acethonitrile, we obtained compound 5 that was acylated with the carboxylic acids (i.e. linolenic acid) in presence of
diciclohexylcarbodiimide and triethylamine; the final step, the deacetylation of 6, was very important cause the presence
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ofacyl unsatured moiety that should be unaltered using less amount (in comparison of literature conditions’) of hydrazine
hydrate at 44°C to get 7. Using more amount of hydrazine hydrate and increasing the temperature until 55°C, saturation
of acyl double bonds happened, and on the other side, partial deacylation yielded to the 3-galactosyl-monoacylglycerol
(15%) in which the linolenyl residue was on the primary position of the glycerol part.

Conclusions. Synthesis of [3-galacto-1,2-diacylglycerols is achieved by a versatile and simple procedure
based on the trichloroacetimidate methodology and peracetate sugar precursors. The methodology is tested through
stereoselective preparation of f-galacto-lipids representing compounds that have been recently gained great interest as
triggers of immune system response. The synthetic strategy is designed to obtain regio- and stereo isomers including
derivatives containing poly-unsaturated fatty acids.
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