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Figure 1. Structures of nojirimycin (1), siastatin B (2) and N-acetylneuraminic acid (sialic acid)
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(A) General structures of gem-diamine 1-/V-iminosugars (3) and its protonated form

(B) Glycopyranosyl cation (4), the putative intermediate of enzymatic glycosidic hydrolysis
(C) Proposed reaction mechanism of f-glycosidase
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Figure 3. Representative synthesized gem-diamine 1-/NV-iminosugars, sialic acid and L-iduronic acid
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Figure 4. Structural changes of L-fucose-type gem-diamine 1-/V-iminosugars in medium at pH 6.3
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Figure 5. Heparanase cleavage site within the structure of heparan sulfate proteoglycan
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Figure 6. Effect of heparastatin (SF4) on the heparan sulfate chain degradation by heparanase
in the cell lysate of LPS-treated rat microglia (C) and the transmigration of rat microglial

cells through Matrigel (D)

0.8
C e n.s.
* b
0.6 fs }
0 *% **
F 04 r )
(=
o
*% /
02|
%
0.0
*q,é?’ « 939 0125 0.25 0.5 1
oo\ & MG+LPS+SF4 (mM)

O

-
o
o

migrated cells (%)

80
*%

* %

1

serum 0
free

0125 025 0.5
FBS+SF4 (mM)

(C); Rat micoglial cell lysates (MG: non-treated, MG-LPS: LPS-treated) with or without SF-4 were Loaded to a Matrigel-coated ELISA plate and
incubated. Enzyme activity of heparanase was evaluated by an ELIZA method. The value of control indicates the total amount of HS of HSPGs
in Matrigel. Data are shown as (average£SE). n=3, *P<0.05, **P<0.001, ns: no significance. (D); Rat microglial cells were plated onto
Matrigel-coated inserts in the absence or presence of SF-4 and placed in outer chambers containing DMEM with or without 10%FBS. The
mean value of transmigrated cells in 10%FBS condition is represented as 100%. Data are shown as (average=®SE). n=3, *P<0.05, **P<0.01,
#P<0.001. Reprinted from ref. 33. Copyright (2018) with permission from Elsevier.
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Figure 7. Heparastatin (SF4) suppresses infiltration of neutrophils and monocytes into inflamed

air pouches in vivo
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N-formyl-Met-Leu-Phe (fMLP, 1 uM) or carrageenan (1%) in saline with or without heparastatin (SF4) (final concentration 0.1mM) was injected
into air pouches. After 4h, exudates were collected and numbers of total infiltrating cells (A), neutrophils (B), and monocytes (C) were counted
and plotted (n=6 per group). (D) Peritoneal exudates derived from zymosan-injected mice were collected. The number of neutrophils in the
peritoneal fluid was counted (n=3).*P<0.05, **P<0.01. Reprinted from ref. 36. Copyright (2018) with permission from Elsevier.
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Figure 8. Chemokine concentration in dorsal air pouch exudates
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The concentration of chemokines KC (A), MIP-2 (B) and MCP-1 (C) in exudates of air pouches injected with carrageenan were measured and
plotted (n=6 per group). *P<0.05. Reprinted from ref. 36. Copyright (2018) with permission from Elsevier.

Figure 9. Effect of heparastatin (SF4) on migration and invasion of neutrophils through

polycarbonate membrane
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A, B: The indicated concentration of heparastatin (SF4) were added in both upper and lower chambers. The number of migrating cells (A) or
invading cells (B) on the lower surface was counted 0.5 or 24 h of incubation. Data are shown as (average®SE). n=3, *: p<0.05, **: p<0.01.
Reprinted from ref. 36. Copyright (2018) with permission from Elsevier.
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Gem-diamine 1-N-iminosugars as new versatile glycomimetics:
synthesis, biological and pharmacological activity, and
therapeutic potential

Yoshio Nishimura

Institute of Microbial Chemistry

Iminosugars, carbohydrate analogues that have a nitrogen atom in place of the carbohydrate
ring oxygen atom, have attracted increasing interest as new glycomimetics. Gem-diamine
1-N-iminosugars, proposed by us as a new class of iminosugars, have a nitrogen atom in place of
the anomeric carbon. Various kinds of 1-N-iminosugars have been synthesized from glyconolactones
as a chiral source by the versatile synthetic strategy in a stereospecific fashion and/or by the
convergent strategy from siastatin B, a secondary metabolite of Streptomyces. The protonated
form of the 1-N-iminosugar mimics the charge at the anomeric position in the transition state of
enzymatic glycosidic hydrolysis, resulting in the strong and specific inhibition for glycosidases
and glycosyltransferases. They have recently been recognized as a new source of therapeutic drug
candidate in a wide range of diseases associated with the carbohydrate metabolism of
glycoconjugates such as tumor metastasis, influenza virus infection, inflammatory disease and so
forth. This review describes our research progress in synthesis, biological and pharmacological
activity, and the therapeutic potentials of gem-diamine 1-N-iminosugar (gem-diamine
1-azasugar) .



