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Abstract: A stereocontrolled approach to the synthesis of poly-N-acetyl-
lactosamine type pentacosasaccharide was achieved for the first time.

In 1988, pentacosa-saccharide ceramide? of blood group I-activity was isolated
from Rabbit erythrocyte membranes and its structure was elucidated as 1. Since the
significant structural changes of poly-N-acetyl-lactosamine type glycans as the
surface markers were observed during development and differentiation as well as
malignant transformation of epithelia cells3, we have been interested in developing
versatile synthetic routes toward poly-N-acetyl lactosamine type glycosyl ceramides.
So far we have reported the synthesis of such glycosyl ceramides that carry
biantennary octa-4 as well as triantennary pentadeca-saccharidesS. In this
communication, we describe a regio- and stereo-controlled synthesis of
pentaantennary pentacosasaccharide 2, a glycan part of a most complex glycosyl
ceramide 1.

Based on a retrosynthetic analysis of 2, a key intermediate glycotriosyl donor 3
was designed as 6 which carries one toluoyl group as a signal marker for 1H-nmr
spectra. This modification of the available donor 55 is expected to make it easier to
follow the progress of glycosylation by !H-nmr. A synthetic route toward an another
key intermediate glycodecaosyl acceptor 4 may be planned according to a strategic
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bond disconnection of 4 into a glycohexaosyl donor 7 and glycotetraosyl acceptor 8.

A synthesis of the glycotriosyl donor 6 was straightforward. Regioselective
acylation of diol 96 with p-MeBzCl in pyridine gave 60% of 107 which was
glycosylated with 11 in the presence of CuBr2 and n-Bu4NBr8 in (CICHz)2 to give 72%
of 127. Conversion of 12 into 67 was performed via 137 in 4 steps (! 10% Pd-C, Ha
in 10:5:1 MeOH-EtOAc-H20; 2 Ac20, DMAP in Py; 3 CANY in 50:38:25 CH3CN-MePh-
H20; 4 DAST0 in (CICH3)2; 54% overall).
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Scheme 2 (MP = PhOMe-4)

Since we have already reported compound 234 that should be a synthetic
equivalent to a glycotetraosyl acceptor 8, a key intermediate glycodecaosyl acceptor
4 and a glycohexaosyl donor 7 were now designed as 25 and 22 respectively.
Compounds 22 and 25 were synthesized as follows. Compound 14 was readily
available from diol 9 by treatment with 2-chloro-1-methylpyridinium iodide
(CMPI)!11, levulinic acid and DABCO in (CICH2)2 in 74%. Conversion of 14 into fluoride
17 was smoothly carried out via 15 and 16 in 3 steps (/ (CICH2C0)20, DMAP in Py; 2
CAN in 6:5:3 CH3CN-PhMe-H20; 3 DAST in (CICHz2)2; 72% overall). Glycosylation of 14
with 17 in the presence of Cp2Hf(OTf)212 in (CICH2)2 at -23° gave 98% of the desired
tetrasaccharide 197. Selective removal of chloroacetyl group was smoothly achieved
by treatment with thioureal3 in DMF to afford 98% of 207. Further CpoHf(OTf)2
promoted glycosylation of 20 with fluoride 18 which is readily available4 from 14
afforded 93% of 21. Conversion of 21 into fluoride 22 was achieved in 2 steps by
the same sequence of reactions as described for 17 in 80% overall yield. Now
coupling between glycotetraosyl acceptor 23 with 22 was again executed in the
presence of CpaHf(OTf)2 to give 77% of the glycodecaoside 24 that was further
transformed into the designed acceptor 25 in 95% yield through cleavage of levuloyl
groups by NHoNH2¢AcOH14 in 5:1 EtOH-PhMe. Crucial CpoHf(OTf)2 promoted
glycosylation of 25 with 2.8 equivalents of glycosyl donor 6 in (CICH2)2 at -23° and
subsequent purification of the product (I biobeads SX-1 in PhMe; 2 preparative tlc)
afforded 37% of the desired completely protected pentacosasaccharide 267. The
structure of 26 was deduced from !H-nmr which contained signals for 5 PhMe as two
singlets at & 2.385 and 2.394 in a ratio of 3:2.

Finally complete deprotection of 26 into 2 was successfully performed in 4
steps. (I NaBH4!5 in 4:1 iPrOH-H20 for 21 h at 25°, then AcOH for 6 h at 120°; 2
Ac20; DMAP in Py; 3 MeONa in MeOH for 2 h at 70°; 4 Pd(OH)2-C, H2 in 1:1 MeOH-H20;
37% overall). !H-nmr data for 2 was in agreement with thosel6 for the related
natural products, thus providing a synthetic evidence for poly-N-acetyl-lactosamine
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structures such as 1.
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In summary, pentacosasaccharide 2, one of the most complex I-type poly-N-
acetyl-lactosamine structures isolated from Nature was synthesized by employing
fluorides 6 and 22 as key glycosyl donors, and a linear glycodecaosyl acceptor 25 as
a key glycosyl acceptor. It is to be noted that CpoHf(OTf)2 promoted glycosylation of
polyfunctional glycosyl acceptors such as 25 by glycosyl fluorides carrying C-2 N-
phthalimido group was found to be remarkably efficient in these experiments.
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