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Abstract: Stereoselective syntheses of 6-0-SO;Na-Gal-B-(1-3) -
GalNAc-a-OR (10), 6-0-SO3Na-Gal-B-(1*3)—6—0-503Na—GalNAc-a—OR (11),
3-0—503Na—Gal-B-(1»3)GalNAc-a-0R(13),6-0-SO3Na-Gal-B-(1~3)[NeuAc—
a-(2-6) ]-GalNAc-a-OR (15), Gal-B-(1-3) [NeuAc—a-(2-6) ]-G1cNAC-B-OR
(18) and.6-0—503Na-Ga1-B-(1»3)[NeuAc-a-(z»s)]—GlcNAc—B—OR (19) were
accomplished through wutilization of two key glycosyl donors,
namely, 2,3,4-tri-O-benzoyl-6-o—bromoacetyl-a-D-galactopyranosyl
bromide (3) and 2,4,6-tri-0-acetyl-3-0-chloroacetyl-a-D-
galactopyranosyl bromide (4). The synthesized compounds were
evaluated as ligands for CD22 adhesion protein.

In the last few years we are witnessing a surge of interest in
the study of cell adhesion proteins some of which are shown to
interact with carbohydrate structures.l Selectins are a class of
three carbohydrate binding ca* dependent membrane lectins and are
designated as P, E and L selectin. These are cell adhesion
proteins which bind carbohydrate determinants comprised of sialyl
and/or sulfated Lewis* and Lewis® structures. 2 CD22 is another cell
adhesion protein which is found predominantly on IgM*IgD* B8 cells.3
It binds to oligosaccharides containing the
NeuAca2-6GalBl1-+4Glc/G1lcNAc sequence and does not bind to a2-3
linked sialic acid moieties.3f 1In order to further examine the
specificity of this lectin we have synthesized a series of
NeuAca2-+6~1inked compounds. We have also synthesized
oligosaccharides incorporating the sulfate group at selected
positions for similar studies.

8ynthesis of 6-0-503Na-6a1-5-(1-'3)-GalNAc-a-O-c6H4NO2 (10), 6~
0-803!3&-631-3-(1-'3)-6-0-803Na-GalNAca-O-Csl!‘NOz (1), 3-0-803Na-Ga1-
8-(1+3)-GalNAc-a-0-C¢H,NO, (13) and 6-0-80,Na-Gal-B-(1-3) [NeuAca-
(2»6)]631N1c-a-0-cen‘802 (15). A common intermediate, namely, 2-
nitrophenyl 0-(2,3,4-tri-o-benzoyl-6-0-bromoacetyl-8-D-
galactopyranosyl)-(1~3)-2—acetamido-4,6-0-(4-methoxybenzylidene)~z-
deoxy-a-D-~galactopyranoside (6) was utilized for the synthesis of
our target compounds. Glycosylation of 1% with bromide 3% under
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Sulfated and sialyl oligosaccharides

Helfrich's condition [HYg(CN),] afforded the fully protected
disaccharide 6 in 76% yield. Hydrolysis of 6 with 60% aqueous
acetic acid provided the desired diol 7 in 69% yield. De-0O~
bromoacetylation of 6 was found to proceed smoothly in a thiourea-
pyridine-ethanol® condition to give 8 in 68% yield. Sulfation of
8 with SO;-pyridine complex’ in DMF followed by the removal of the
acetal group (to give intermediate 9), then removal of O-benzoyl
protection followed treatment with IR-120 (Na') resin gave 10 as an
amorphous sodium salt. Similarly, sulfation of intermediate 9, as
described for the preparation of 10 (from 8), afforded the di-O-
sulfo derivative 11 as an amorphous sodium salt. Reaction of 1
with bromide 48 followed by the removal of chloroacetyl group
provided 12 in 37% yield. Compound 12 was converted into the 3-0-
sulfo derivative 13 following a reaction sequence similar to that
described for the synthesis of 10 from 8. Glycosylation of 7 with
the sialic acid donor 5° under N-bromosuccinimide-tetrabutyl-
ammonium triflatel® catalyzed condition in propionitrile followed
by the removal of bromoacetyl provided 14 in 44% yield. Sulfation
of 14 with SO;-pyridine complex and de-O-acetylation with
methanolic sodium methoxide followed by the addition of water to
the reaction mixture to hydrolyze the methyl ester to the sodium
salt of the acid provided compound 15 in 39% yield. The structural
assignment of 10, 11, 13 and 15 was confirmed by 13c-NMR and FAB
mass spectroscopy.!!

Synthesis of Gal-B-(1-3)-[NeuAc-a-2-+6]-GlcNAc-B-C,H,NO, (18)
and 6-0-80;Na-Gal-B-(1-+3)~-[NeuAc-a-2-+6]-GLcNAC-B-C,H,NO, (19). A
similar reaction sequence was enlisted for the synthesis of 16 from
2 as that described for the preparation of 6 from 1 followed by
removal of the 4-methoxybenzylidene group with 60% aqueous acetic
acid. Glycosylation of 16 with 5 followed by bromoacetyl removal
provided 17 in 37% yield. Compound 17 was converted to 18 and 19
employing a similar reaction sequence to that described for the
preparation of 15 from 14 in 75% yield. Structural confirmation of
18 and 19 was accomplished through NMR and FAB mass spectroscopy.11
In a collaborative study these compounds were examined for binding
with CD22 in an ELISA competition assay where relative inhibitory
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concentrations (RIC) were determined against that of

NeuAce2-6GalB1-4Glc.3f wWe found that sulfation did not affect the
binding of sialylated compounds, the sulfate group does not
substitute for sialic acid and that employment of the nitrophenyl
aglycon improves RIC considerably.
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Data for compounds are given below as follows: compound no.,
yield (%). Values of [a]p, measured at 25° + 3° for solution
a. CHCl,;, b. H,0. l1H- and 13c-NMR are taken for solution c.
CDCl;, d. D,0. 6 (76) +148° (c 0.6, a), H-NMR (c): & 5.95 (d,
J =3.3 Hz, H-1), 5.22 (d, J = 7.7 Hz, H-1'), 3.79 (s, CH,Br) ,
3.78 (s, OMe), 1.46 (s, NAc); 13c-NMR: § 101.73 (C-1’), 100.81
(CH-0), 98.71 (C-1), 64.58 (C-6), 64.12 (C-6’), 25.18 (OACBr);
7 (69), +182° (¢ 1.3, a), lH-NMR (¢): 6 5.91 (d, J = 3.4 Hz,
H-1), 5.17 (d, J = 7.9 Hz, H-1’), 3.85 (s, CH,Br); 3C-NMR: §
102.17 (C~-1"), 98.38 (C-1), 63.89 (C-6’), 62.29 (C-6), 25.27
(OAcBr), 8 (68), +197° (c 1.0,a), H-NMR (c): 6 5.93 (d, J =
3.3 Hz, H-1), 5.42 (s, CH-0), 3.78 (s, OMe); 13C-NMR: § 100.78
(C-1’), 100.01 (CH-0), 98.76 (C-1), 64.56 (C-6), 61.21 (C-6');
10 (62), +117° (¢ 0.8, b), H-NMR (d): 6 5.90 (d, J = 3.7 Hz,
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H-1), 4.65 (d, J = 7.8 Hz, H-1'), 2.08 (s, NAc); 3C-NMR: §
103.49 (c-1’), 96.11 (C-1), 66.40 (C-6’), 60.22 (C-6); m/z:
607.3 (M+H)*, 629.3 (M+Na)*, 583.4 (M-Na)~; 11 (57); +80° (c
1.0, b), H-NMR (d): & 5.86 (d, J = 3.7 Hz, H-1), 4.66 (d, J
= 7.7 Hz, H-1’), 2.10 (s, NAc); 13c-NMR: & 103.47 (C-17),
96.43 (C-1), 67.02 (C-6), 66.01 (C-6’); m/z: 731.1 (M+Na)*,
685.2 (M-Na)~; 12 (37), +84° (c 0.8, a), H-NMR (c): § 5.93
(d, J = 3.3 Hz, H-1), 5.52 (s, CH-0), 5.34 (d, J = 3.1 Hz, H-
4’y, 5.01 (d, J = 8.1 Hz, H-1’), 2.20, 2.13, 2.05 and 1.99
(each s, 3 x OAc and NAc); 13 (43), +125° (c 0.8, b), lH-NMR
(d): 6§ 5.93 (d, J = 3.6 Hz, H-1), 2.07 (s, NAc); 13C-NMR: §
103.27 (C-17), 95.97 (C-1), 79.22 (C-3’), 76.39 (C-3); 14
(44), +91° (c 0.4, a), H-NMR (c): 6 5.87 (d, J = 3.3 Hz, H-
1), 5.09 (d, J = 7.9 Hz, H-1’), 3.72 (s, OMe), 2.56 (dd, J =
4.7 Hz, H-3'’e), 1.49 (t, J = 12.1 Hz, H-3'’a); 15 (39), +56°
(¢ 1.0, b), H-NMR (d): 6 5.79 (d, J = 3.7 Hz, H-1), 4.65 (d,
J = 7.8 Hz, H-1'), 2.68 (dd, J = 4.5 Hz, H-3’’e), 2.10 and
2.08 (each s, 2 x NAc), 1.59 (t, J = 12.1 Hz, H-3’'’a); m/z:
896 (M-Na)~, 919.8 (M+H)Y, 941.7 (M+Na)*; 16 (92), +105° (¢
1.6, a), H-NMR (a): & 5.37 (d, J = 8.2 Hz, H-1), 5.09 (d, J
= 7.9 Hz, H-1'), 3.95 (s, CH,Br), 1.32 (s, NAc); 17 (37), +65°
(c 0.6, a), H-NMR (c): 6 5.76 (d, J = 7.9 Hz, H-1), 5.49 (d,
J = 7.3 Hz, H-1'), 3.70 (s, OMe), 2.58 (dd, J = 5.2 Hz, H-
3’’e), 1.51 (t, J = 12.1 Hz, H-3’’a); 18 (79), -30° (¢ 0.5,
b), 'H-NMR (d): § 5.33 (d, J = 8.5 Hz, H-1), 4.51 (d, J = 7.7
Hz, H-1), 2.74 (dd, J = 4.6 Hz, H-3'’e), 1.68 (t, J = 12.2 Hz,
H-3’’a); 3C-NMR: 6§ 102.44 (C-17), 99.09 (C-1), 97.31 (C-2‘’),
80.46 (C-3), 67.24 (C-6), 61.60 (C-9’7), 60.02 (C-6’); 19
(75); -13° (¢ 0.8, b), H-NMR (d): § 5.34 (4, J = 8.5 Hz, H-
1), 4.48 (d, J = 7.8 Hz, H-1'), 2.75 (dd, J = 4.6 Hz, H-3'’e),
1.68 (t, J = 12.2 Hz, H-3’7a); 13c-NMR: § 102.25 (c-1'),
99.07 (C-1), 97.32 (C-2’’), 80.11 (C-3), 67.23 (C~6), 67.20
(C-67), 61.59 (C-9'7).

This publication is part 102 of Synthetic Studies 1in
Carbohydrates. Part 101, see Jain, R.K.; Vig, R.; Locke,
R.D.; Mohammad, A.; Matta, K.L. J. Org. Chem. Submitted
(1995) .

(Received in USA 31 March 1995; accepted 23 May 1995)



