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Recently, we have synthesized the MBrl antigen (1).!
As its name implies, this novel hexasaccharide, which is
a human breast and ovarian cancer antigen, is recognized
by the MBr1 antibody.? Furthermore, the MBrl1 antigen
has been shown to be immunogenic in mice.® All indica-
tions are that the fucose residue is critical for the
recognition of antigen by antibody. For instance, the
desfucosyl system SSEA-3 (2) fails to bind to MBrl
antibody.*® It was of interest to ascertain whether
truncated or isomeric versions of 1, which contain the
critical fucose moiety, but lack residues from the potential
reducing end of the carbohydrate domain, would be
recognized by MBrl antibody. Toward that end, we set
as a goal the synthesis of truncated and stereoisomeric
forms of the MBrl antigen which would deal with this
question at a detailed level. In this paper we report the
synthesis of four novel analogues of MBrl antigen (1)
(Figure 1).

Pentasaccharide 3 contains all of the stereochemical
relationships of the intact 1 but lacks the terminal
glucose residue. In tetrasaccharide 4, the key stereo-
chemical relationships of 1 remain intact as the A and B
(lactosyl residue) are deleted. In compound 5, the hex-
asaccharide motif of 1 is maintained, but the stereochem-
istry of the glycosidic linkage connecting carbohydrates
B and C has been altered to correspond to an « linkage.
In compound 6 the hexacyclic motif of 1 is, again,
maintained, but the glycosidic bond connecting the rings
C and D is altered relative to the natural antigen 1
(Figure 2).

Each acceptor was prepared as shown in Scheme 1.
Reactions of compounds 7 and 8 with the previously
prepared fluoro sugar 9! followed by deprotection with
DDQ gave acceptors 11, 13a, and 13b in the yields and
ratios shown, respectively.
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Figure 2. Truncated and isomeric MBr1 epitopes.
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13b: R=H, B isomer

The acceptor 11 coupled with donor 16a!7 under
mediation by methyl triflate afforded 8-glycoside 17. The
fully protected glycal 17 was peracetylated to provide 21
which was converted to allyl glycoside 8 by our standard
protocol! (Scheme 2). The choice of the allyl glycoside
follows from our recently employed®® adaptation of the
Bernstein—Hall protocol'® to prepare BSA and other
protein conjugates of oligosaccharides. Hence, any com-
pound shown to be active at the binding level can be
quickly converted to a potential immunogenic form of an
allyl glycoside.

The tetrasachharide 4 was obtained in much the same
way. Coupling of acceptor 15 with donor 16a carrying a
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free hydroxyl group at its C4 position gave a high yield
of S-glycoside 18. This compound was converted to
tetrasaccharide glycal 22 which, in turn, was transformed
to allyl glycoside 4.

The acceptor 13b for hexasaccharide 5 was obtained
from the deprotection of the minor product 12b!! from
the coupling reaction of 8 and 9. The acceptor 13b
coupled with trisaccharide donor 16a provided hexasac-
charide 19 which was converted to allyl glycoside 5 via
23 in the usual way as shown.

A more interesting challenge involved fashioning an
o glycosidic bond connecting rings C and D. For this
purpose, we returned to donor 16b which is very similar
to 16a, except that the critical C; oxygen on the donor
ring was acetylated.’? Remarkably, when compound 16b
was coupled with glycosyl acceptor 13a, a highly selective
o. glycosidation occurred to provide 20. Compound 20
was taken through a very similar sequence to provide
24 and thence 6.

With the four allyl glycosides in hand, comparative
binding studies to MBrl were carried out. To ensure
clinical relevance, human breast cancer cell line MCF7
was used as target, and increasing amounts (0.05—500
uM) of these glycosides were used to inhibit MBrl
binding. The results from an individual inhibition
experiment are demonstrated in Table 1.

These studies indicate that the presence of the termi-
nal glucose (see compound 3) or the terminal lactose (see
compound 4) are not essential to binding. The failure of
2 to bind to MBrl teaches that the terminal fucose is
critical.’® Thus, the binding domain has been localized
in the CDEF ring system.

(11) When the coupling was conducted on the epoxide derived from
14 (precursor of 9, cf. Gordon, D.; Danishefsky, S. J. Carbohydrate Res.
1990, 206, 361), the S-product predominated substantially. At the
present writing the product of that coupling had not been fully merged
with the series shown here, but this can certainly be accomplished.
Since we were primarily interested in the binding result, we conducted
the synthesis from the minor 3 glycoside 12b derived from coupling of
the fluorosugar 9 and the disaccharide 8.

(12) The trend that with a sulfonamido donor, such as 16a, the
stereochemistry of glycosidation is critically dependent on whether C4
-OH (see asterisk in 16a and 16b) is free or acylated is once again
manifested. This capacity to control the sense of glycosylation goes
beyond the case shown here and the previous precedent! but has not
yet been fully generalized.

Table 1. Inhibition of MAb MBr1 Binding to an MCF-7
Cell Line by Synthetic Antigens

ICs0° (uM) ICs50% (uM)
1b 16 4 26
2 >500b 5 27
3 10 8 200

¢ 50% inhibitory concentration. ? ICs¢ not reached.

The stereochemistry of the glycosidic linkages between
rings C and D is, indeed, crucial. Thus, 6 binds very
poorly to MBrl antibody with 50% inhibitory concentra-
tion of 200 uM. Once this tetrasaccharide domain has
been presented, in required length and in suitable
stereochemical detail at the exterior hydroxyl groups and
in the glycosidic bonds, the nature of the glycosidic
linkages joining rings B and C is of little or no conse-
quence. Thus, it is seen that compound 5 is well bound
as are the natural version 1 and truncated versions 3
and 4.

With this information, it seems that shorter versions
of the MBr1 antigen, which can be more readily synthe-
sized, stand a good chance of providing comparable
biological performance to the hexacyclic domain in terms
of immunization against the epitope of the MBrl antigen
recognized by MBrl antibody.
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(13) 2 revealed only 14% inhibition even at 500 xM in a non-dose-
dependent manner.



