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Synthesis of 3H-labeled Efomycine M
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Abstract—For in-depth characterization as a putative pan-selectin antagonist 3H-labeled Efomycine M was synthesized starting
from the natural product derived from Elaiophyline.
� 2007 Elsevier Ltd. All rights reserved.
T-cells are the central effector cells in psoriasis as well as
atopic and contact dermatitis.1 The number of T-cells
within the dermal and epidermal infiltrate correlates
with the disease activity, which has been shown most
elegantly in psoriasis.2 Therefore, aiming to reduce the
number of lesional T-cells within the skin appears to
be a promising therapeutic approach in dermatology.

The first step for the transmigration of T-cells into the
skin and finally to the site of inflammation is the inter-
action of E- and P-selectins, which are expressed by
inflamed endothelial cells with their natural ligands such
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as sialyl Lewisx (sLex) expressed by lymphocytes. A
compound, which is able to block this interaction and
therefore finally the transmigration of T-cells into the
skin would be an attractive novel drug.

Experiments with E- and P-selectin double deficient
mice demonstrate that a potent inhibitor must interfere
with both E- and P-selectin binding.3

The natural compound Efomycine M (EfoM) was
shown to inhibit E- and P-selectin binding in vitro and
it is proposed that it is a dimeric sLex-analog. Further-
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Figure 1. X-ray structure of EfoM.
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more, the compound inhibits rolling of human T-cells
on murine skin microvessels in vivo and is effective in
a humanized psoriasis mouse model using SCID mice.4

EfoM has been first prepared by Hoechst AG5 through
a base catalyzed b-elimination of the deoxyfucose side
chains from the natural product Elaiophyline, which
itself is produced by Streptomyces sp. such as strain
BS1261. A total synthesis of EfoM was accomplished
by the group of Mulzer et al.6
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For a more in-depth characterization of EfoM as pan-
selectin antagonist we are interested in 3H-labeled
EfoM. In this Letter we wish to present our synthetic
efforts toward the synthesis of this compound.

Based on a known procedure we developed a fermenta-
tion process using Streptomyces melanosporofaciens
DSM40318 that delivered kg amounts of Elaiophylin
for the production of EfoM (Scheme 1) as starting mate-
rial for structural modifications. During our synthesis
program we were able to crystallize a small amount of
EfoM getting the first X-ray structure of this compound
(see Fig. 1).7

Within initial experiments of a protection–deprotection
sequence we were not able to deprotect the tetra-silyl-
ated EfoM-derivative 1 to EfoM neither under fluoride
nor under acidic conditions (Scheme 2).

In most of these experiments we saw a loss of the 9- and/
or 9 0-hydroxy group. Addressing this very labile
b-hydroxy keto functionality we looked for an approach
to overcome these synthetic difficulties.

In a straightforward manner one of the outer hydroxyl
groups was protected as Troc ester yielding a mixture
of 2 and 3 (Scheme 3). After chromatographic separa-
tion from diester 3 a borohydride reduction under
Luche-conditions furnished a diastereomeric mixture
of the corresponding pentaol. Using an excess of TBDMS
triflate all hydroxyl groups were protected providing 4.
Selective removal of the Troc ester followed by Jones-
oxidation led to 5. In order to check if ketone 5 can
be used as labeling precursor we reduced with sodium
borohydride, followed by deprotection of all silylethers
under acidic conditions. Finally, the two allylic alcohols
in the obtained hexaol were oxidized with manganese
dioxide followed by a separation of the epimeric mixture
yielding pure EfoM.

With this procedure in hand ketone 5 was reduced with
tritiated reducing reagent yielding at the end of the
known sequence 3H-EfoM derivative 6.

Compound 6 was produced with a radiochemical purity
>98%, a total activity of 37 MBq, and a specific activity
of 266 GBq/mmol (365 MBq/mg). With this compound
in hands we aimed to analyze its binding characteristics.
To our surprise, we could not detect specific binding of
3H-EfoM to P- and L-selectin. Nevertheless, the com-
pound is active in skin inflammation models. Based on
more extended in house pharmacological experiments4e

the question arised, how EfoM inhibited inflammatory
processes in the skin. Potential explanations could be
(a) indirect modification of the selectin structure and
function as observed for integrins following the binding
of chemokines to chemokine receptors or (b) interfer-
ence with intracellular signaling of EfoM upon binding
of selectin ligands to selectins. Future work may, hope-
fully, give the answer to the mode of action of EfoM.
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