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This review describes the oligosaccharide syntheses and biological activities of glycosphingolipids, focusing espe-
cially on those found in invertebrates like millipedes, nematoda parasites, and cestoda parasites, and model compounds
related to a major antigenic epitope against antibupleurum 2IIc/PG-1-IgG from antiulcer pectic polysaccharides. A nov-

el and simple approach for the rational design of glycoclusters and glycodendrimers by coupling with a sugar unit and a

cluster unit, was developed with $-alanine derivatives used to construct the latter compounds.
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Prefix of series Structure
Ganglio GalNAcB1-4GalB1-4Glc
Lacto Galp1-3GleNAcB1-3Galp1-4Gle
Neolacto Galp1-4GleNAcB1-3GalB1-4Gle
Globo GalNAcB1-3GlcNAcal-4Galf1-4Gle
Isoglobo GalNAcB1-3GlcNAcal-3Galp1-4Gle

Fig. 1. Carbohydrate Structure of Glycosphingolipid Series
Found in Deuterostomia Phyla
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Prefix of series Structure Phylum
Arthro GlcNAcB1-3Manf1-4Gle  Arthropoda, Ascheiminthes
Mollu Manoa1-3Manf1-4Glc  Mollusca
Gala Galo1-4Gal  Annelida, Platyhelminthes
Neogala GalP1-6Gal  Annelida, Platyhelminthes, Aschelminthes
Spirometo GalB1-4GlcB1-3Gal  Platyhelminthes
Schisto GalNAcB1-4Glc  Coelenterata, Platyhelminthes
Fig. 2. Carbohydrate Structure of Glycosphingolipid Series Found in Protostomia Phyla
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Reagents: (a) TMSOTf, TMSOMe, toluene, 67%, (b) LiAlH,4, AICl;, CH,CL,-Et,0, 56%, (c) PivCl, Pyr, 0°C, 57%, (d) NIS, TfOH, MS4A, CH,Cl,, 65%,
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Target Compounds from Various Invertebrate Species

three steps, (f) 1) CF;COOH-CH,Cl,; 2) CCL,CN, DBU, CH,Cl,, 99%, (z) TMSOT{, MS4A,
,0, 2) WSC, C;;H;sCOOH, CH,Cl,, 74% two
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Fig. 4. Effects of Synthetic Glycolipids and the Analogs on

Proliferation Mouse Melanoma B16 Cells
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Reagents: (a) NIS, TfOH, MS4A CH,Cl,, 25: 57%, 29: 99%, (b) NaHCO;, THF, 75%, (¢) (i) Tf,0, CH,Cl,-Pyr., (ii) Bu,NBz, DMF, 80%, (d) (i) DDQ,
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Reagents: (a) (1) DDQ, CH,Cl,, (2) DTBMP, MeOTf, CH,Cl,, 37% two steps, (b) BzCl, Pyr., 89%, (c) TBAF, AcOH, THF, 80%, (d) AgOTf, MS4A,
CH,Cl,, 72%, (¢) (1) Pd-C, AcOH, MeOH, (2) NH,NH, - H,0, EtOH, (3) Ac,0, Pyr., 83% three steps, (f) (1) CF;COOH, CH,Cl,, (2) CCI;CN, DBU,
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duced IL-8 Production by HL-60 Cells, in the Presence of
TNF-o (19 ng/ml)

Data expressed mean+S.D. (n=4). *Indicated statistically significant

(p<0.05).
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Bone marrow-derived macrophages were cultured for 42h in media
((—), open bars), Compound 51 (GSL1, 10 ug/ml), Compound 45 (GSL2,
10 ug/ml), or Compound 21 (GSL3, 10 ug/ml) . Supernatants were harvest-
ed and analysed for IL-12p40 and TNF-« cytokine content. Date are ex-
pressed as mean=+S.D. (n=3) and are representative of three independent
experiments. Significance was calculated by Student’s ¢-test and is illustrated
by **p<0.01, *p<<0.05 compared with control levels.
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NH: normal healthy group, AE (+ +): strong positive group, AE (+):
weak to medium positive group, QP: quasi-positive group, CE: cystic
echinococcosis group.
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Reagents: (a) 76, DEPC, Et;N, DMF, 92%, (b) Zn-AcOH, 80%, (c) 75, DEPC, Et;N, DMF, 89%, (d) 50% TFA, 80: 88%, 82: 76%, 84: 66%, (e) 78,
DEPC, Et;N, DMF, 81: 71%, 83: 97%, (f) dansyl glycine, DEPC, Et;N, DMF, 86%, (g) NaOMe, MeOH-1,4-dioxane, 94%.
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Fig. 10. Among Artificial Glycoclusters Tested, Compounds
70 and 74 Showed the Statistically Significant Stimulating
Activity on the Proliferation of Splenocytes of C3H/HeJ
Mice by Comparison with the Splenocytes Treated with
Water (control)

Versus control: ***p<(0.001, Sample concentration: 100 ug/ml.
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Fig. 11. The Chemical Structures of Compound 86 and 87

Fig. 12. AFM Image of Mixed DPPC/GM3 Monolayer Con-
taining Compound 86 (left) and AFM Image of Mixed
DPPC/GM3 Monolayer Containing Compound 87 (right)
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