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Ab initio MO methods, 21
Ab initio molecular dynamics (AIMD) studies
1,6-anhydrodioxolenium from and, 98
for finding ring-inversion barrier, 110-114,
1111, 112f, 112t
Acceptor-bound approach, to solid-phase
synthesis, 220, 222, 224
p-Acetamidophenylthio glycosides, active-
latent strategy for, 186
3-Acetoxy-2,2-dimethylpropanoate
protecting group, acyl-transfer side
reaction and, 129-130
Acetylated selenoglycoside,
activation of, 255-256
Achmatowicz rearrangement, for a-mannans
synthesis, 260-261
Activator, for selective activation, 178-179
Active—latent strategy, for oligosaccharide
synthesis, 185-188
Acyl-transfer side reaction
in 3-acetoxy-2,2-dimethylpropanoate
protecting group, 129-130
in 2,6-dimethoxybenzoyl, 129
in galactopyranosyl oxacarbenium ions,
123, 126-128
proton transfer and, 131-132
Additives, oxacarbenium ions and, 99
ADF. See Amsterdam density functional
Aerobacter aerogenes, 5
AFM. See Atomic force microscopy
AIM. See Atoms in molecules study
AIMD. See Ab initio molecular dynamics
studies
Alditol oligosaccharides, of
T. cruzi mucins, HPAEC-PAD
analysis of, 334
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Allinger’'s MM force field, 24

Allinger’s MM2/MMP?2 program, 29-30

Allyl glycosides, in stereocontrolled synthesis
of a-mannans, 263-264

Allylic couplings, 68

ALTONA, 25

Altona equation, 24, 40, 61

Amsterdam density functional (ADF), for
galactopyranoside study, 89

1,6-Anhydrodioxolenium, stability of, 97-98

Antiprotozoal therapy, targets of, 315, 320,
345-350, 348f-351f

Armed—disarmed approach

inverse, 200201
for oligosaccharide synthesis, 197-201

Armed—disarmed effect, in galactopyranosyl
oxacarbenium ions, 120

Aspinall, Gerald, 2-9

Atomic force microscopy (AFM),
for ring-inversion barrier, 112-113

Atoms in molecules (AIM) study, for
galactopyranosyl oxacarbenium, 85

Automated synthesis, of
oligosaccharides, 224-226

B
Bacillus anthracis tetrasaccharide, synthesis
of, 281, 284-285
Barfield transmission effect, 28-30
Barton/Cookson generalization, 5-6
Benzenesulfinyl piperidine-triflic anhydride
system, for selective activation, 179-181
Benzoic acid derivatives, TcTS inhibition
with, 348, 349f
S-Benzoxazolyl (SBox) glycosides
disarming by, 202-203
in orthogonal strategy, 192
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S-Benzoxazolyl (SBox) glycosides (cont.)
for selective activation, 180-182
as super-armed glycosyl donors, 207
temporary deactivation concept, 195
2-0-Benzoyl-tri-O-benzoyl-protected
glycosyl donor, investigation of, 207
Benzyl ethers, for glycosylation reactions,
116
Biallylic couplings, 68
Biantennary heptasaccharide,
convergent block synthesis
of, 172-173
Bidirectional approaches
to oligosaccharide synthesis, 211-213
in solid-phase synthesis, 220
Biological effects, of TcTS, 350-352
Biological functions, of 7. cruzi mucins, 335
Biological properties, of T. cruzi GIPLs,
318-319
Blood-group B antigen, synthesis of, 232-233
Bohlmann effect, in galactopyranosyl
oxacarbenium ions, 119
Bromine
for selective activation, 179-181
for two-step activation, 182-184

C
CAGPLUS, 25
Campylobacter jejuni, 7
Campylobacter spp., 7
Candida albicans, 287
Canonical vector representation
development of, 110
of galactopyranosyl oxacarbenium
ions, 95, 96t, 97
pseudorotation in, 111, 111f
Carbohydrate structures, in 7. cruzi mucins,
327-335, 329f
Carbon—carbon couplings, 51-59
*Jecee, 535-59
?Jecoe, 52-55, 56f
Carbon-tin couplings, *Jcccsn. 64
Catalytic mechanism, of TcTS, 336-340,
337f-338f

CBS calculation. See Complete basis set
calculation
Cell surface glycoconjugates, of
T. cruzi, 313-354
glycoinositolphospholipids, 313-321,
314f-316f, 322f
mucins, 321-335, 322f, 326f, 326t, 329f
other glycoproteins, 352~-354, 353f-354f
trans-sialidase, 336-352,
337f-338f, 348f-351f
Cellulomonas fimi, enzyme from, 234
Ceramides, of T. cruzi, 314-315, 317,
319-320
Chagas’ disease, 312
CHARMM force field, 38-39, 50
CHARMM molecular modeling, 52
Chemical synthesis
of glycosyl amino acids of
T. cruzi mucins, 333-334
of oligosaccharides in T. cruzi mucins,
328-333
of T. cruzi GIPL, 321-325, 322f
Chemoenzymatic, of glycosyl amino
acids of T. cruzi mucins, 333-334
Chemoselective strategies
for oligosaccharide synthesis, 196-207
armed—disarmed approach, 197-201
disarming by remote substituents,
202-203
disarming by torsional effects, 203-206
inverse armed—disarmed approach,
200-201
reactivity—based programmable
strategy, 201-202
super-armed glycosyl donors, 206-207
in one-pot glycosylation strategies, 215
for stereocontrolled synthesis of
«-mannans, 269, 271
CHYMESA, 59
CIP. See Contact ion pair
Complete basis set (CBS) calculation, for
glycopyranoside study, 89, 145
Contact ion pair (CIP)
methodology development for, 146



SUBJECT INDEX 395

oxacarbenium ion
equilibrium with, 99
facial selectivity and, 100-101
ionization and, 137
Convergent block synthesis, 169-177
advantages of, 173
of alternating f-(1—3)-$-(1—4)-mannan,
295-297
of biantennary heptasaccharide, 172-173
of high mannose-type
oligosaccharide, 173-175
of Lewis X structure, 175-176
linear v., 171
of «-mannans, 258
of f-mannans, 292-293
in one-pot glycosylation strategies, 216
of pneumococcal oligosaccharide
serotype 14, 176-177
polymer-supported synthesis with,
220-222
in solid-phase synthesis, 220
of Spergularia ramosa
pentasaccharide, 171-172
variation A, 169-171
variation B, 175
COSY-45 method, 51
Coupling constants
angular dependence of, 18-19, 21
online calculators for, 70-72
over five bonds, 68—69, 69f
over four bonds, 64-68
summary for, 72-73
vicinal, 21-59
carbon—carbon, 51-59
fluorine, 60-63
proton—carbon, 3645
proton-nitrogen, 4547
proton—phosphorus, 47-51, 48f
proton—proton, 21-36
Coupling reactions, development of, 167
Covalent inhibitors, TcTS inhibition
with, 348-349, 350f
Cremer—Pople representation, canonical
vector representation v., 110

Crescenzi, Vittorio, 12-16

CS MOPAC PRO, 67

Cyanoethylidene orthoester, in
stereocontrolled synthesis of o-mannans,
267-269

Cyanoorthoacetate, in stereocontrolled
synthesis of a-mannans, 267-269

Cyclohexane phosphonate derivatives, TcTS
inhibition with, 346

Cyclohexanes, *Jucen values in, 25

D
DEMON-KS program, 40
DEMON-NMR procedure, 40
Density functional theory (DFT) methods
for galactopyranosyl oxacarbenium
ions, 88
rotation and, 119
*Jecee, 59
*Jecoe, 55, 56f
Yrcer, 63
*Jucccn, 65-66, 66f
“Juc=ccn» 68
*Juenes 32-33
}Jacoc, 3940
ncons 33-35, 35
3 Taoce, 43, 44f
DFT. See Density functional theory methods
Dihedral angle
couplings over four bonds, 64—68
Jeece 57-59
3Jccoc, 52-54
3Jrccrs 62-63
*Juccc, 41
*Jucccen, 68-69
*uccen, 65, 66f
*Jucens 22-26, 30
3 Jucen, 46, 461471
*Juenr and “Jyconr, 62
3', HCNH> 33
*Tucoc 37, 39, 39f
3 Jucor, 48, 50
Jucse, 42
3 Joce, 43, 44f
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Dihedral angle (cont.)
Karplus equation and, 30-31
NMR coupling constants and, 18-21

2,6-Dimethoxybenzoyl (DMOB), synthesis
and testing of, 129

Dimethyldioxirane (DMDO), for two-step
activation, 184-185

2,4-Dinitropheny! glycosides, torsional
disarming of, 205-206

2,3-Di-O~(f-p-galactopyranosyl)-p-
galactose, sialylation of, 341

Disarming by remote substituents, for
oligosaccharide synthesis, 202—203

Disarming by torsional effects, for
oligosaccharide synthesis, 203-206

2,6-Di-tert-butyl-4-methylpyridine (DTMP),
for glycosylation reactions, 140—-141

DMDO. See Dimethyldioxirane

DMOB. See 2,6-Dimethoxybenzoyl

Donor substrates, for TcTS reaction, 342-347

Donor-bound approach, to solid-phase
synthesis, 220, 222-223

Double stereo-differentiation, in
galactopyranosyl oxacarbenium ions,
120-121

DTMP. See 2,6-Di-tert-butyl-4-
methylpyridine

E
EHT-MO calculations, for 31Hcc1-1, 25
%-(1—4)-Eicomannan, stereocontrolled
synthesis of, 272-273
Electronegativity orientation
zfccoo 54
Juccr, 60
*Juccn, 23-24, 23-24f
in Karplus equation, 30-31
Endoplasmic reticulum membrane-associated
oligosaccharide, convergent block
synthesis of, 173-175
Enzymatic approach, to oligosaccharide
synthesis, 228-234
with glycosidases, 233-234
with glycosyltransferases, 230-233

2-Ethoxytetrahydropyran, studies of, 89
S-Ethyl glycosides

in orthogonal strategy, 190-193

for selective activation, 179-182

for two-step activation, 182-184
Extended W couplings, 68-69, 69f

F
Facial selectivity, of galactopyranosyl
oxacarbenium ions, 98-109, 141
CIPs and SSIPs and, 100-101
ionization and, 137, 138f
leaving groups, 104
methanol complexes, 101-102
protecting-group strategies, 103—104
proton transfer in, 102, 103f
reactivity order and, 99-100
reversibility, 109
Fischer approach, selective
activation v., 177
Five bond coupling constants
>Jucceen. 68-69, 69
3Jucc—ccn» 69
Fluorine
in orthogonal strategy, 189-191
for two-step activation, 182—184
Fluorine couplings, 60-63
*Jeccr and *Jeock, 62
*Jrcer, 62-63
nccr, 60-61
3Juene and *Tycone, 61-62
Fluorous tag-supported synthesis, of
oligosaccharides, 226-229
Force field
Allinger’s MM1, 24
CHARMM, 38-39, 50
MM2-85, 31
for molecular mechanic calculations, 87
Four bond coupling constants
Unccen. 6468, 66f
*Juc=cch, 68
FPT-INDO calculations, 38, 42
Free energy, in geometry
optimization, 110
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Frequency calculations, for galactopyranosyl
oxacarbenium ions, 91-92, 93t, 94,
94f, 95f

Fucosyl GM1 oligosaccharide, synthesis
of, 209-210

G
1G7 antigen, GPI in, 317-318
B-Gal-(1—3)-Gal-R derivatives,
trans-sialylation of, 343-344
Galactofuranose, 354
Galactopyranosyl oxacarbenium ions
background for, 84-89
galactose derivative selection, 85, 87
reactivity of, 84-86
study methods for, 87-89
facially selective complexes, 98-109, 141
CIPs and SSIPs and, 100-101
leaving groups, 99, 104
linear transit, 105, 1061071,
107-108f, 109
methanol complexes, 101-102
protecting-group strategies, 103—104
proton transfer in, 102, 103f, 141
reactivity order and, 99-100
reversibility, 109
ionization in, 136-140, 142
facial selectivity and, 137, 138f
stereoselectivity and, 137-138, 139f,
142
thermal vibrational excitation, 140~141
ring conformations of, 89-98, 141
geometric parameters of, 95-97, 96t
geometry optimization, 91-95,
93t, 94f, 95f
starting geometry for, 89-91,
91f, 92, 94
rotation role in, 118-130, 119f
acyl-transfer side reaction, 123, 126128
hyperconjugative interactions,
118-119, 119f, 120f
neighboring-group participation,
122123, 122f, 124f, 125-126t, 141
protecting groups, 119-121

substituents, 121
side-chain orientation and
conformation, 109-118
protecting group interactions, 118
reactivity, 109-110
ring-inversion barrier, 110~114,
1111, 112, 112t
steric buttressing, 116-117
through-bond activation, 115, 115f
through-space interaction efficiency,
114
Galactose-binding site, of TcTS, 338-339
inhibition of, 349-350, 351f
B-p-Galf (1-4)[-p-Galp(1—6)]GIcNAc,
synthesis of, 329-331
f-p-Galf (1 —4)GIcNAc, synthesis of,
329-330
Galili pentasaccharide, bidirectional strategy
for synthesis of, 212-213
Galp, of T. cruzi GIPLs, 328
f-p-Galp(1—3)-B-p-Galp-(1—6)-[ B-p-Galf-
(1-4))-p-GIcNAc, synthesis of,
331-332
B-b-Galp(1—2)[-p-Galp(1—3)]--p-Galp
(1—6)[f-p-Galf(1—4))-p-GlcNAc,
sialylation of, 341
B-p-Galp(1—3)[-p-Galp(1—2)]-f-p-Galp
(1—6)[5-p-Galf(1—4)]-p-GlcNAc,
synthesis of, 331-333
a-D-Galp-(1—6)-f-0-Galp-OMe,
sialylation of, 342
B-p-Galp-(1—6)--p-Galp-OMe,
sialylation of, 343
f-Galp-(1—4)-GlcNAc-a-L-threonine
(LacNAc-a-threonine), synthesis of, 333
GAUSSIANY4 program
for *Jecoc, 53
for 3JHCCF5 61
GAUSSIANO9S program
for *Jucoc, 40
for 4JHCCCH, 67
GAUSSIANO3 program
for B.ICCQ(:, 55
for *Juocc, 43-45
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Genetic variability, of T. cruzi mucins,
322-327, 326f, 326t
Geometrical factors, * Jccoc, 5455
Geometry optimization
free energy in, 110
for galactopyranosyl oxacarbenium ions,
91-95, 93t, 94f, 95f
GIPL. See Glycoinositolphospholipids
Globo-H hexasaccharide, automated
synthesis of, 225-226
Glycobiology, of T. cruzi, 311-355
concluding remarks, 354-355
glycoinositolphospholipids, 313-321,
314f-316f, 322f
introduction, 312
life cycle of the parasite,
312-313, 313f
mucins, 321-335, 322f, 326f, 326t, 329f
other glycoproteins, 352-354, 353f-354f
trans-sialidase, 336352, 337f-338f,
348f-351f
Glycofuranosyl groups, oxacarbenium
ions and, 84
Glycoinositolphospholipids (GIPL),
of T. cruzi, 313-321
biological and immunological
properties of, 318-319
biosynthesis of, 319-321
chemical synthesis of, 321-325, 322f
as GPI anchors in T. cruzi glycoproteins,
315-318, 316f
Glycophosphatidylinositol (GPI)
in minor 7. cruzi glycoproteins, 317-318
of T. cruzi anchors
lipid remodeling of, 319-320
structure of, 314, 314f
in T. cruzi glycoproteins, 315-318, 316f
transfer of, 320-321
of tGPI mucins, 335
in trans-sialidases, 317
Glycopyranosyl groups, oxacarbenium
1ons and, 84
Glycopyranosyl oxacarbenium
ions, importance of, 83-84

Glycosidases, oligosaccharide synthesis with,
233-234
Glycosidic bonds
breakage of, 84
formation of, 84
o-mannans stereocontrolled synthesis
with, 255-256, 260-261
stereocontrol of, 165
Glycosphingolipid, armed—disarmed
approach for synthesis of, 199
Glycosyl amino acids, of T. cruzi mucins,
chemical and chemoenzymatic synthesis
of, 333-334
Glycosyl chlorides, in stereocontrolled
synthesis of a-mannans, 262-263
Glycosyl donors, super-armed, for
oligosaccharide synthesis, 206207
Glycosyl processing enzymes (GPEs). See
also Galactopyranosyl oxacarbenium
ions
applications of, 83-84
glycosylation by, 130
KIE studies for TSs of, 113-114
reactivity of, 121
study of, 85, 87
Glycosylation reactions. See also One-pot
glycosylation strategies
1,6-anhydrodioxolenium from, 97-98
calculations for
based on existing methodologies, 145
requiring methodology
development, 145-146
charge neutralization in, 137
coupling reactions, 167
DTMP for, 140-141
enzymatic approach to, 228-230
experimental studies of, 146147
oxacarbenium ions and, 98
principles of, 165-167
proton transfer in, 105, 106-107f, 109,
130-136
energetic magnitude of, 135-136
neighboring-group participation,
131-132, 1331341, 135
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rates of, 131
timing of, 130-131
reactivity order in, 99-100
manipulation of, 136
stereoselectivity of, 103-104, 103f
control of, 165
factors influencing, 166-167
manipulation of, 136
steric buttressing, 116—117
summary of, 140-144
transition states of, 141
Glycosyltransferase mechanisms,
modeling of, 130-131
Glycosyltransferases, oligosaccharide
synthesis with, 230-233
Glycosynthase, oligosaccharide
synthesis with, 234-235
GM3 trisaccharide, synthesis of, 231-232
gp 85, 336
GP72, 352-354, 354f
GPEs. See Glycosyl processing enzymes
GPI. See Glycophosphatidylinositol
GPI malarial toxin, automated synthesis of,
225
GS-4071, 346

H
Haasnoot equation, 24, 31, 40, 61
Hartree—Fock (HF) methods, for
galactopyranosyl oxacarbenium ions, 88
Hassel-Ottar effect, galactopyranosyl
oxacarbenium ions and, 93, 95, 95f, 117
H-bonds. See Hydrogen bonds
Helferich-type glycosylation,
a-mannans synthesis with, 262-263
Helicobacter pylori, 7-8
Helicobacter spp., 7
Heparin-like oligosaccharides, selective
activation synthesis of, 179-180
Heptasaccharyl myo-inositol, of T. cruzi,
synthesis of, 321, 322f, 323-325
HF. See Hartree—Fock methods
High mannose-type oligosaccharide,
convergent block synthesis of, 173-175

Homotetramer, synthesis of, 228
H-type II pentasaccharide, traditional linear
synthesis of, 169-170
Huggins electronegativity scale, 27, 51, 60
Hydrogen bonds (H-bonds)
in galactopyranosyl oxacarbenium
ions, 85
facial selectivity, 102, 103f
methodology development for, 145
selectivities of, 116-117
proton transfer rates and, 131, 135-136
study of, 85, 87
Hydrolysis, of galactopyranosides v.
glucopyranosides, 84-86
Hydroxyl reactivity, in oligosaccharide
synthesis, 208-210
Hyperconjugative interactions, in
galactopyranosyl oxacarbenium ions,
118-119, 119f, 120f

I
IDCP. See Iodonium (di-y-collidine)
perchlorate
Immunological properties, of T. cruzi GIPLs,
318-319
In situ preactivation
for oligosaccharide synthesis, 182185
in one-pot glycosylation strategies, 218
1D INADEQUATE, 58
2D INEPT experiment, 37
Inhibitors, of TcTS, 345-350, 348f-351f
Inositolphosphoceramide (IPC),
of T. cruzi, in lipid remodeling,
319-320
Inositolphospholipid (IPL), of GPI
anchors, 316-317
Intermolecular processes, with
oxacarbenium icns, 99
Intramolecular processes, with
oxacarbenium ions, 99
Intrinsic reaction coordinate (IRC)
calculation,
for galactopyranosyl oxacarbenium
ions, 92
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Inverse armed—disarmed
approach, 200-201
Iodonium (di-y-collidine) perchlorate
(IDCP), for armed—disarmed
approach, 198-199
Ionic liquid-supported oligosaccharide
synthesis, 228, 279
Ionization, in galactopyranosyl
oxacarbenium ions, 136-140, 142
facial selectivity and, 137, 138f
leaving groups, 99, 104, 145
stereoselectivity and, 137-138, 139f
thermal vibrational excitation, 140—141
IPC. See Inositolphosphoceramide
IPC synthase, 320
IPL. See Inositolphospholipid
IRC. See Intrinsic reaction coordinate
calculation

3Jcccc. 55-59

zf cccr 02

“Jecesn, 64
3Jecoc, 52-55, 56f
31 COCF» 62

3 Jrccr, 62-63

3 ccc, 41-42

if sccccH, 68—69
*Jucc=ccu» 69
*accon, 64—68, 66f
*Thc—ccn, 68

¥/ Heer, 6061
*acen, 21-32

3 acen, 45-47, 46f-47fF
“Jucenr, 61-62

3 ueng, 61-62

3 Juenm, 32-33
Jucoc, 3741, 391
2 Jucon, 33-36

3 Tucop, 47-51, 48¢
3 Jucsc, 42-43
*Jucsin, 36
J-HMBC NMR, 39
3 uoce, 4345, 44F

K
Karplus equation
couplings over five bonds, 68—69, 69f
couplings over four bonds, 64—68, 66f
introduction to, 18-19
molecular modeling impact, 20-21
NMR spectroscopy improvements, 19-20
online calculators for coupling
constants and torsions, 70—72
summary for, 72-73
vicinal coupling constants, 21-59
carbon—carbon couplings, 51-59
fluorine couplings, 6063
proton—carbon couplings, 3645
proton-nitrogen couplings, 45-47
proton—phosphorus couplings, 47-51,
48f
proton—proton couplings, 21-36
KIE. See Kinetic isotope effect studies
Kinetic isotope effect (KIE) studies, for GPE
transition states, 113-114
Koenigs—Knorr approach, selective
activation v., 177

L
LacNAc-a-threonine.
See f-Galp-(1—4)-GlcNAc-a-L-
threonine
Lactitol, 349-350, 352
Lactose derivatives
TcTS inhibition with, 349350, 351f
trans-sialylation of, 343-344
Leaving groups
active—latent strategy for, 185-188
armed—disarmed approach for, 198201
bidirectional approaches with, 211-213
chemoselective strategies for, 196—197
galactopyranosyl oxacarbenium ions and,
99
ionization, 104, 145
orthogonal and semi-orthogonal strategies
for, 188-193
selective activation of, 177-188
heparin-like oligosaccharides, 179-180
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with three leaving groups, 179-181
three-step sequential, 180182
steric hindrance deactivation, 193-194
temporary deactivation concept, 193-196
two-step activation and in situ
preactivation of, 182-185
Leloir pathway, for oligosaccharide synthesis
with glycosyltransferases, 230-233
Lewis X structure
convergent block synthesis of, 175-176
solid-phase synthesis of, 220-222
Life cycle, of T. cruzi, 312-313, 313f
Linear oligosaccharide synthesis, 167-169
convergent block v., 171
of H-type II pentasaccharide, 169-170
of pneumococcal oligosaccharide
serotype 6A, 167-169
Linear transit (LT), for galactopyranosyl
oxacarbenium ions, 105, 106-107f,
107-108f, 109
B-(1—3)-Linked glucan, 5
Lipid remodeling, of GPI, 319-320
Lipopeptidophosphoglycan (LPPG),
of T. cruzi, 314-315
oligosaccharide structures found in, 315,
315¢
LPPG. See Lipopeptidophosphoglycan

M
o-(1—2)-Mannan, synthesis of, 278-281
a~(1 —4)-L-Mannan, synthesis of, 261
2-(1—6)-Mannan, synthesis of, 279
B-(1—-2)-Mannan, synthesis of, 286-289
$-(1—3)-Mannan, -(1—4)-mannan
alternating with
block synthesis, 295-297
direct synthesis, 294-296
p-(1—4)-Mannan
f-(1—3)-mannan alternating with
block synthesis, 295-297
direct synthesis, 294-296
synthesis of, 293-294
Mannans, stereocontrolled synthesis of
introduction to, 251-252, 286

o-mannans
in absence of neighboring-group
participation, 252-261
neighboring group-directed, 262-281
f-mannans
by direct methods, 291-299
by indirect methods, 286-291
«-Mannans, stereocontrolled synthesis of
in absence of neighboring-group
participation, 252-261
block synthesis, 258
in frozen solvent conditions, 254-255
glycosidic bond formation for, 255-256,
260-261
Helferich-type glycosylation, 262-263
a-(1—4)-L-Mannan, 261
3-O-methyl-(1 —4)-2-D-mannan,
258-259
one-pot strategy for, 252-254
®-(1—3)-Pentamannan, 259-260
trichloroacetimidate approach to, 257
neighboring group-directed, 262281
with allyl glycosides, 263-264
chemoselective cleavage, 269, 271
cyanoethylidene orthoester approach to,
267-269
o-(1—4)-eicomannan, 272-273
with glycosyl chlorides, 262-263
a-(1—2)-mannan, 278-281
o-(1 —6)-mannan, 279
mannosyl iodide for, 270-272
MPEG glycosides for, 276-278
O-2-protecting group in, 272-723
a-(1—3)-pentamannan, 264-265
pentenyl glycoside approach
to, 264-267
pentenyl orthoester approach to, 266,
268, 270
polymer-supported, 279-280
thioglycoside activation for, 275-276
trichloroacetimidate method for,
268-269, 271
trichloroacetimidate with thioglycoside
donors, 274-275
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f-Mannans, stereocontrolled synthesis of
by direct methods, 291-299
alternating f-(1—3)-f-(1—4)-mannan,
294-296
block synthesis, 295-297
block-synthesis, 292-293
p-(1—4)-mannan, 293-294
f-(1—3)-mannohexaose, 297-299
B-(1—2)-mannooctaose, 291-292
B-(1—4)-mannotetraose, 294-295
B-(1—3)-mannotriose, 296298
by indirect methods, 286-291
f-(1—2)-mannan synthesis, 286-289
f-(1—2)-mannooctaose synthesis,
289-291
f-(1—2)-mannotetraose synthesis,
288-290
B-(1—4)-mannotriose synthesis,
286-287
B-(1—2)-Mannohexaose, synthesis of,
286288
f-(1—3)-Mannohexaose, synthesis of,
297-299
B-(1—4)-Mannohexaose, synthesis of,
293-294
f-(1—2)-Mannooctaose, synthesis of
direct methods, 291-292
indirect methods, 289-291
Mannosyl donors, 252, 252f
Mannosyl iodide, for stereocontrolled
synthesis of a-mannans, 270~272
f-(1—2)-Mannotetraose, synthesis of,
288-290
B-(1—4)-Mannotetraose, synthesis of,
294-295
B-(1—3)-Mannotriose, synthesis
of, 296-298
B-(1—4)-Mannotriose, synthesis of, 286-287
MCSCEF ab initio calculations, 31-32, 63
MD/MM methods, 21
MestRe-J, 71
Methanol complexes, facial selectivity of
galactopyranosyl oxacarbenium
ions, 101-102
2-Methoxytetrahydropyran, studies of, 89

Methy! glycosides, torsional
disarming of, 205-206
3-0-Methyl-(1—4)-a-D-mannan,
synthesis of, 258-259
2'-0-(4-Methylumbelliferyl)-aNeu5Ac
(MUNeu5Ac) derivatives
as donors for T¢TS reaction, 342-344
trans-sialylation with, 345
Methylumbelliyferyl a-sialosides,
as donor for TcTS reaction, 342
Microreactor synthesis,
of oligosaccharides, 228-229
MM. See Molecular mechanics
MM2-85 force field, 31
MO calculations, for *Jcece, 55-56
Molecular mechanics (MM),
oxacarbenium ions and, 87
Molecular modeling
CHARMM, 52
impact of, 20-21
Monomethylpolyethylene (MPEG)
glycoside, for a-mannans
stereocontrolled synthesis, 276278
MPEG glycoside. See
Monomethylpolyethylene glycoside
Mucin oligosaccharides, as acceptors
of sialic acid, 339-341
Mucin-associated surface proteins (MASP), 327
Mucins, of T. cruzi, 321-335, 322f,
326f, 326t, 329f
biological functions of, 335
carbohydrate structures in, 327-335, 329f
genetic variability of, 322-327, 326f, 326t
GPI in, 316-317
MUNeu5Ac derivatives. See 2'-0-(4-
Methylumbelliferyl)-aNeu5Ac
derivatives
Murray's reagent. See Dimethyldioxirane
Mpycobacterium smegmatis, 258
Mycobacterium spp., 7

N
Neighboring-group participation
in galactopyranosyl oxacarbenium ions,
122-123, 122f, 124f, 125-126t, 141
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methodology development for, 145 Nonnatural donors, for T¢TS reaction,

proton transfer and, 131-132, 133-134f, 342-343
135 Nucleophiles, in glycosylation reactions, 99
in stereocontrolled synthesis of «-mannans, methodology development for, 146
262-281
with allyl glycosides, 263-264 0

chemoselective cleavage, 269, 271 Oligosaccharide synthesis
cyanoethylidene orthoester approach automated synthesis, 224-226

to, 267269 chemical glycosylation principles,
a-(1—4)-eicomannan, 272-273 165-167
with glycosyl chlorides, 262-263 chemoselective strategies for, 196-207

#-(1—2)-mannan, 278-281
a-(1—6)-mannan, 279

mannosyl iodide for, 270-272
MPEG glycosides for, 276-278
O-2-protecting group in, 272-723
a-(1—3)-pentamannan, 264-265

pentenyl glycoside approach to, 264-267

pentenyl orthoester approach

to, 266, 268, 270
polymer-supported, 279-280
thioglycoside activation for, 275-276
trichloroacetimidate

method for, 268-269, 271

trichloroacetimidate with thioglycoside

donors, 274-275
in stereocontrolled synthesis
of a-rthamnans, 282t-284t
NETNES, 315, 352, 353f
GPIl in, 318
NeuSAc2en, 345
Neutral species, oxacarbenium
ion equilibrium with, 99
N-Glycolylneuraminic acid, TcTS
transfer of, 345, 347
p-Nitrophenylthio glycosides,
active-latent strategy for, 186
NMR coupling constants, angular
dependence of, 18-19, 21
NMR spectroscopy, improvements
of, 19-20

armed—disarmed approach, 197-201

disarming by remote substituents,
202-203

disarming by torsional effects, 203206

inverse armed—disarmed approach,
200-201

reactivity-based programmable
strategy, 201-202

super-armed glycosyl donors, 206-207

cis-cis patterned, 199-200
convergent block, 169177

advantages of, 173

of biantennary heptasaccharide,
172-173

of high mannose-type oligosaccharide,
173-175

of Lewis X structure, 175-176

of pneumococcal oligosaccharide
serotype 14, 176-177

of Spergularia ramosa pentasaccharide,
171-172

variation A, 169-171

variation B, 175

enzymatic approach to, 228-234

with glycosidases, 233-234
with glycosyltransferases, 230-233

fluorous tag-supported synthesis, 226-229
introduction to, 162-165, 164f

challenges of, 163
new methods for, 163-165

Non-Leloir pathway, for oligosaccharide ionic liquid-supported, 228

synthesis with glycosyltransferases, linear, 167-169
232-233 of H-type II pentasaccharide, 169-170
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Oligosaccharide synthesis (cont.)
of pneumococcal oligosaccharide
serotype 6A, 167-169
microreactor synthesis, 228-229
one-pot glycosylation strategies, 214-219
development of, 121
by in situ preactivation, 218
major concepts of, 214-216
by programmable strategy, 216-218
regioselective synthesis, 208-209
by selective activation, 216-217
outlook for, 234-235
polymer-supported synthesis, 219-222
rapid and high-throughput
technologies for, 213-228
fluorous tag-supported and microreactor
synthesis, 226-229
one-pot glycosylation strategies,
214-219
polymer-supported, solid-phase, and
automated synthesis, 219-226
regioselectivity-based strategies for,
208-213
bidirectional approaches, 211-213
hydroxyl reactivity, 208-210
triphenylmethyl reactivity, 210-211
selective strategies for, 177-196
active—latent strategy, 185-188
orthogonal and semi-orthogonal
strategies, 188-193
selective activation, 177-182
steric hindrance deactivation, 193-194
temporary deactivation concept,
193-196
two-step activation and in situ
preactivation, 182—185
solid-phase synthesis, 219-224
acceptor-bound approach, 220, 222, 224
donor-bound approach, 220, 222-223
types of, 220
trans-trans patterned, 200
Oligosaccharides
of T. cruzi, sialylation of, 339-347
of T. cruzi LPPG, 315, 315f

of T. cruzi mucins
chemical synthesis of, 328-333
HPAEC-PAD analysis of, 334
interstrain variation of, 328, 329f
O-linked oligosaccharides,
of T. cruzi mucins
chemical synthesis of, 328-333
interstrain variation of, 328, 329f
One-pot glycosylation strategies, 214-219
development of, 121
by in situ preactivation, 218
major concepts of, 214-216
o-mannan synthesis with, 252-254
by programmable strategy, 216-218
reactivity-based programmable
strategy for, 201-202
regioselective synthesis, 208-209
by selective activation, 216-217
super-armed glycosyl donors for, 206-207
Orthoesters, neutral, galactopyranosyl
oxacarbenium ions, 123, 126128
Orthogonal strategies
for oligosaccharide synthesis, 188—193
in solid-phase synthesis, 220
Oxacarbenium ions
glycosidic bonds and, 84
nucleophile reactions with, 99

P
Pasteurella multocida, enzyme from,
231-232
PC MODEL, 67

PCILO quantum chemical method, 42-43
Pentafluorobenzoyl ester, disarming by,
202-203
o-(1—3)-Pentamannan, synthesis of,
259-260
Pentenyl glycoside, in stereocontrolled
synthesis of a-mannans, 264-267
O-Pentenyl glycosides
active-latent strategy for, 186
armed-disarmed approach for, 198-199
in orthogonal strategy, 192
selective activation, 180—182
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two-step activation for, 184-185
Pentenyl orthoester, in stereocontrolled
synthesis of z-mannans, 266, 268, 270
S-Phenyl glycosides
in orthogonal strategy, 189-191
for two-step activation, 182~184
Phenylselenyl, for selective activation,
179-181
Phosponic acid derivatives, TcTS
inhibition with, 346, 348f
Phytoalexin-elicitor active oligosaccharide,
steric hindrance deactivation synthesis
of, 193-194
PI1-88. See o-(1—3)-Pentamannan
PIROUETTE, 67
Pneumococcal oligosaccharide group B type
IIL, inverse regioselectivity synthesis of,
210-211
Pneumococcal oligosaccharide serotype 6A,
traditional linear synthesis of, 167-169
Pneumococcal oligosaccharide serotype 14
convergent block synthesis of, 176177
temporary deactivation concept
synthesis of, 195-196
p—Nitrophenyl a-sialosides, as donor
for TcTS reaction, 342
2'-0-(p-Nitropheny!)-aNeuSAc
(pNPNeuSAc) derivatives
as donors for TcTS reaction, 342-344
trans-sialylation with, 344-346
pNPNeu5Ac derivatives.
See 2'-O-(p-nitrophenyl)-aNeu5Ac
derivatives
Polymer-supported synthesis
convergent building-block strategy with,
220-222
of a-mannans, 279-280
of oligosaccharides, 219-222
Polyols, reactivity-based regioselective
glycosylation of, 208-210
Pople-Santry LCAGQ-MO method, 23
Potential energy surface (PES)
of galactopyranosyl oxacarbenium
ions, 96t, 97

hydrenium ions on, 130
Programmable strategy
for oligosaccharide synthesis, 201-202
in one-pot glycosylation strategies,
216-218
Promoter, for armed-disarmed approach,
197-198
Propargyl ethers, for glycosylation
reactions, 116
Protecting groups
for galactopyranosyl oxacarbenium
ions, 87-88
facial selectivity, 103-104
interaction of, 118
methodology development for, 145
reactivity and, 119-120
rotation and, 119
in glycosylation reactions, 165-166
product purity and, 129
Proton transfer
in galactopyranosyl oxacarbenium
ions, 141
facial selectivity, 102, 103f
methodology development for, 145
neutral orthoesters, 123, 126128
in glycosylation reactions, 105,
106-107f, 109, 130-136
acyl-transfer and, 131-132
energetic magnitude of, 135-136
methodology development
for, 145
neighboring-group participation,
131-132, 133-134f, 135
rates of, 131
timing of, 130-131
Proton—carbon couplings, 36-45
*Tucce, 41-42
}Jacoc, 3741, 36f
*Tncsc, 42-43
Tuoce, 4345, 44f
Proton-nitrogen couplings, 3JHCCN,
45-47, 46f47f
Proton—phosphorus couplings, & HCOP»
47-51, 48f
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Proton—proton couplings, 21-36
*Juccn, 21-32
3 Jucnn, 32-33
*Jucon, 33-36
*Jucsin, 36
*Juccen, 6468, 66f
*Tnc—ccn. 68
3 Juccocn, 68-69, 69f
*Jucc=cens 69
Pseudorotation, in canonical
vector representation, 111, 111f
PSEUROT program, 29, 41, 60
Pyranose rings
3 Juceu values in, 26
*Jucon values in, 34-35, 35f
Pyridine derivatives, TcTS inhibition
with, 348, 348f

Q

QM. See Quantum mechanical studies
QM-MM. See Quantum mechanical-
molecular mechanics studies
Quantum mechanical (QM) studies
deficiencies of, 89
of oxacarbenium ions, 84, 87-89
Quantum mechanical-molecular mechanics
(QM-MM) studies, of oxacarbenium
ions, 87
experimental agreement, 117
for structure study, 89-90

R
Reactivity-based programmable strategy, for
oligosaccharide synthesis, 201-202
Regioselectivity-based strategies, for
oligosaccharide synthesis, 208-213
bidirectional approaches, 211-213
hydroxyl reactivity, 208-210
triphenylmethyl reactivity, 210-211
Remote substituents disarming, for
oligosaccharide synthesis, 202-203
Rhamnans, stereocontrolled synthesis of
introduction to, 251-252, 286
a-rhamnans, 281-285, 282t—284t

p-rhamnans
by direct methods, 299-301
by indirect methods, 291
o-Rhamnans, stereocontrolled synthesis of,
281-285
in absence of neighboring-group
participation, 282t
neighboring group-directed, 282284t
S-Rhamnans, stereocontrolled synthesis of
by direct methods, 299-301
B-thamnotetraose, 300-301
B-(1—4)-B-(1—2)-rhamnotriose,
299-300
by indirect methods, 291
B-rhamnotetraose, synthesis of, 300-301
B-(1—4)-B-(1—2)-Rhamnotriose, synthesis
of, 299-300
Ring conformation, of galactopyranosyl
oxacarbenium ions, 89-98, 141
geometric parameters of, 95-97, 96t
geometry optimization, 91-95, 93t, 94f, 95f
leaving groups, 104
protecting groups and, 104
starting geometry for, 89-91, 91f, 92, 94
Ring-inversion barrier
atomic force microscopy for, 112-113
in galactopyranosyl oxacarbenium ions,
110114, 111f, 112f, 112t
3D ROESY-HSQC technique, 52
Rotation, role in galactopyranosyl
oxacarbenium ions, 118-130, 119f
acyl-transfer side reaction, 123, 126-128
hyperconjugative interactions,
118-119, 119f, 120f
neighboring-group participation,
122-123, 122f, 124f, 125-126t
protecting groups, 119-121
substituents, 121

S
Saccharomyces cerevisiae, 257
SAPA. See Shed acute-phase antigen
SBox. See S-Benzoxazolyl
SCPT-INDO calculations, 58
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Selective activation
for oligosaccharide synthesis, 177-182
heparin-like oligosaccharides, 179—180
with three leaving groups, 179-181
three step sequential, 180-182
in one-pot glycosylation strategies,
215-217
orthogonal strategies v., 189
in solid-phase synthesis, 220
Selective strategies, for oligosaccharide
synthesis, 177-196
active—latent strategy, 185188
orthogonal and semi-orthogonal strategies,
188-193
selective activation, 177-182
steric hindrance deactivation, 193-194
temporary deactivation concept, 193—196
two-step activation and in situ
preactivation, 182-185
Selenoglycosides, two-step
activation for, 184—185
Semi-orthogonal strategies,
for oligosaccharide synthesis, 188—193
Shed acute-phase antigen (SAPA), 336
Sialic acid
mucin oligosaccharides as acceptors
of, 339-341
TcTS transfer of, 336, 337f
Sialic acid-binding site
compounds studied as inhibitors of,
345-349, 348f-350f
of TcTS, 338-339
Sialyl donor, for TcTS reaction,
modifications of, 343-347
Sialylation, of T. cruzi oligosaccharides,
339-347
a-(2—3)-Sialyllactose, as donor
for sialylation of T. cruzi
oligosaccharides, 341
Sialyltransferase, oligosaccharide
synthesis with, 231-232
Side-chain orientation and conformation, in
galactopyranosyl oxacarbenium
ions, 109—-118

reactivity, 109-110
ring-inversion barrier, 110114,
1111, 1126, 112t
steric buttressing, 116-117
through-bond activation, 115, 115f
through-space interaction efficiency, 114
Solid-phase synthesis
acceptor-bound approach, 220, 222, 224
donor-bound approach, 220, 222-223
of o-mannans, 279-280
types of, 220
Solvation energy. for CBS
calculation, 89
Solvents
®-mannan stereocontrolled
synthesis in frozen, 254-255
oxacarbenium ions and, 99
Solvent-separated ion pair (SSIP)
methodology development for, 146
oxacarbenium ion
equilibrium with, 99
facial selectivity and, 100~101
ionization and, 137
SOPPA ab initio calculations, 63
Spergularia ramosa pentasaccharide,
convergent block synthesis of, 171-172
SSIP. See Solvent-separated ion pair
Ssp4, GPl in, 318
STaz. See S-Thiazolinyl
Stereocontrolled synthesis of mannans and
rhamnans, 251-301
introduction to, 251-252, 286
o-mannans
in absence of neighboring-group
participation, 252-261
neighboring group-directed, 262-281
a-rhamnans, 281-285, 282t-284t
Stereoselectivity, of glycosylation reactions,
103-104, 103f
manipulation of, 136
steric buttressing, 116-117
Stereospecificity, of galactopyranosyl
oxacarbenium ions, 103-105, 109, 142
ionization and. 137-138, 139f
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Stereospecificity, of galactopyranosyl

oxacarbenium ions (cont.)
pressure dependence of, 121

Steric buttressing, in glycosylation reactions,
116-117

Steric hindrance deactivation,
for oligosaccharide synthesis, 193-194

Sucrose, electron density of, 85

Super-armed glycosyl donors, for
oligosaccharide synthesis, 206-207

T
Tc85 glycoprotein, 336-337
TcMUC family. See Trypanosoma cruzi
mucin gene family
TcSMUG family. See Trypanosoma cruzi
small mucin gene family
TcTS. See Trypanosoma cruzi trans-sialidases
Temporary deactivation concept, for
oligosaccharide synthesis, 193-196
2,3,4,6-Tetra-O-methyl-D-glycopyranosides,
87. See also Galactopyranosyl
oxacarbenium
tGPI mucins, carbohydrate
structures in, 335
Thermal vibrational excitation,
ionization of galactopyranosyl
oxacarbenium
ions by, 140-141
S-Thiazolinyl (STaz)
in orthogonal strategy, 190-192
for selective activation, 182
temporary deactivation
concept, 193-195
Thioglycosides
for a-mannans stereocontrolled synthesis
activation for, 275-276
in trichloroacetimidate approach,
274-275
in situ preactivation for, 185
Through-space stabilizing electronic effect, in
galactopyranosyl oxacarbenium, 85
efficiency of, 114
energetics of, 103-104

Thr-Thr-[LacNAcThr]-Thr-Thr-Gly,
synthesis of, 333-334
Torsional angles
of oligonucleotides, 48—49, 48f
online calculators for, 7072
Torsional effects disarming, for
oligosaccharide synthesis, 203-206
Transition states (TS), of glycosylation
reactions, 141
Trialkylsilyl ethers, for glycosylation
reactions, 116
Trichloroacetimidate approach,
to x-mannans stereocontrolled
synthesis, 257,
259-260, 268-269, 271
with thioglycoside donors, 274-275
Trifluoroacetimidate approach,
to x-mannans stereocontrolled
synthesis, 259-260
Triphenylmethyl reactivity, in
oligosaccharide synthesis, 210-211
Tritylated thioglycosides, for bidirectional
strategy of synthesis, 213-214
Trypanosoma cruzi, 311-355
cell surface glycoconjugates of, 313-354
glycoinositolphospholipids, 313321,
314f-316f, 322f
mucins, 321-335, 322f, 326f,
326t, 329f
other glycoproteins, 352-354, 353f-354f
trans-sialidase, 336-352, 337{-338f,
348¢-351f
concluding remarks, 354-355
introduction to glycobiology of, 312
life cycle of, 312-313, 313f
Trypanosoma cruzi mucin gene (TcMUC)
family, 324, 326f, 326t, 327
Trypanosoma cruzi small mucin gene
(TeSMUG) family, 322-324, 326f, 326t
Trypanosoma cruzi trans-sialidases (TcTS),
52, 336-352, 337f-338f, 348f-351f
biological effects of, 350-352
GPl in, 317
inhibition of, 345-350, 348f-351f
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in selective sialylation of
oligosaccharides, 339-347
structure and catalytic
mechanism, 336-340, 337f-338f
Trypomastigote small surface antigen
(TSSA), of T. cruzi, 324, 327
TSSA. See Trypomastigote small
surface antigen
Two-step activation
active-latent strategy v., 186
for oligosaccharide synthesis, 182—185
in solid-phase synthesis, 220

A"
VB calculations, 21
for *Juccn, 21-22
for *Jecce, 55-57
for 4JHCCCH7 65
Vicinal coupling constants, 21-59
carbon—carbon couplings, 51-59
*Jecee. 55-59
Jecoc, 52-55, 56f
carbon-tin couplings, 3Jccc5n, 64
fluorine couplings, 60—63
*Jecer and *Jcocr, 62
rccr 62—63
*Juccr, 60-61
*Juenr and Ygceng, 61-62
proton—carbon couplings, 36-45
*Jacce, 41-42

*Jucoc, 3741, 39f
Jncsc, 42-43
Vhoce, 4345, 44f
proton-nitrogen couplings,
Vacen, 4347
proton—phosphorus couplings,
*Jucop, 47-51, 48f
proton—proton couplings, 21-36
*Jucen, 21-32
*Juenn, 32-33
3 ucon, 33-36
3', HCSiH» 36

W
W couplings, 64-68, 66f
extended, 68-69, 69f

X
Xylanase, oligosaccharide synthesis with,
234-235
Xylans, synthesis of, 234235
2-O-B-p-Xylopyranosyl-p-xylose, 6
2-0-f-p-Xylopyranosyl-L-arabinose, 6

y/
Zanamivir, 345
Zero point energy (ZPE), for CBS calculation,
89
ZPE. See Zero point energy
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mutant lacking pilus expression, 298

octameric glycodendrons, GM,
analogues, 293

ORN178 and ORN208, 298

pentameric bacterial toxin, 290

peripheral lactoside residues, dendritic

azides and propargylated dendrons,
glycodendrimers, 308

azido-terminated gallic acid-triethylene
glycol dendrons, 308-309

catalyzed alkyne—azide 1,3-dipolar
cycloaddition reaction, 304

copper-catalyzed [3+2]
cycloaddition, 307

gallic acid-based glycodendrons,
305-306

Man, and Many, 304

oligomannoside-ending azides,
HIV-1 gp120 mimetics, 303-304

polysialic acid dendronized chitosan,
306307

propargylated dendrons, modified TRIS
scaffold, 304-305

sialic acid p-phenylisothiocyanate
derivative, 307

sialodendrons, 307

tris(hydroxymethyl)aminomethane
(TRIS), 303, 305

self-assembly

dendritic scaffolds, outside-in
approach, 282

Galili antigen and Lac-SH, 283

oGal-mediated lysis, pig erythrocytes,
284

G(1) and G(2) dendrimer generation, 282

glycodendrimers scaffold, hydrophobic
repeating-units, 283

optimal core—core interaction, 284

scaffold, 291
photochemical construction, lactosylated
dendrons, 300

Glycofullerenes
Buckminsterfullerene, 242
carbon, allotropic form, 241
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monovalent structures

Cgo preactivation, 244

Diels—Alder reaction, 245

DNA and protein-degradation
properties, 245

[60]fullerenoacetyl chloride, 244

glycofulleropyrrolidine
monocycloadducts, 1,3-dipolar
cycloaddition, 243

glycosylation, 245

selective degradation, HIV-protease, 245

spiro C-linked glycosyl-Ceo
derivatives, 243
multivalent structures
amphiphilic fullerenes, 247-248
azide-bearing mannosylated
dendrons, 249
azido oligo(ethylene glycol)-terminated
glycodendron, 249
bis(a-D-mannopyranosyl)fullerene, 248
bismannoside-Cgq adduct,
Bingel-Hirsch procedure, 248
Cso malonates, Bingel’s procedure, 247
[3+2]-cycloaddition reaction,
glycosyl azide, 245
degree of functionalization, 247
fulleropentathiol, alkylation, 251
HeLa cells, 246
mono-and bismannosyl fullerenols,
activity, 246
nucleophilic cyclopropanation, 246
pentavalent fulleroglycoconjugates, 250
peptide-coupling reaction, 248
peripherally protected glucopyranoside
residues, 248
phototoxicity, 246
stable self-assembling structures, 246
thiolate—alkyl halide coupling
reaction, 250
twofold cluster-opened
diazabishomofullerene adduct, 249
water-soluble fullereno sugar, 250
X-type Langmuir-Blodgett films, 248
natural repulsion, water, 242

spherical topology, 242

Glycogen and deoxy sugars, complex

carbohydrates
chemical synthesis, 4
elucidation, glycosaminoglycan
structures, 4
enzymatic degradation of starch, 3

Glycomimetics, 172-173, 177-178, 206,

313-314, 357

Glyconanotubes

covalent interactions

amine-derivatized glyco wedges, SWNT
acids, 261-262

amine-ending glycodendrons, 262263

2-aminoethyl glycopyranosides, 262

B-D-galactoside-modified SWNT, 260

B-D-galactosides, 264

carbohydrate-functionalized SWNTs, 263

carboxylic acid-functionalized SWNTs,
260-261

grafting from strategy, 264

morphology and arrangement,
glycodendrons, 263

MWNT, 264

MWNT-CO,H precursor, 264

surface defect oxidation, 260

noncovalent interactions

Cig-a-MM-SWNTs, 255

confocal laser-scanning microscopic
(CSLM) observations, 257

Cu(I)-catalyzed azide—alkyne [1,3]-
dipolar cycloaddition (CuAAC)
methodology, 258

fluorescent dye Texas Red, 255

o-GalNAc-HPA-CNT—cell surfaces
complex, 255

glycodendrons, syntheses, 257

Helix pomatia agglutinin (HPA), 255

Man-SWNTs, 258

mucin mimic (MM), 254

N-acetyl-a-D-galactosamine
(a-GalNAc), 254

O-linked glycans, dense clusters, 254

photoluminescence signal, 257
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Glyconanotubes (cont.)
poly(p-N-acryloylamidophenyl)-
a-D-glucopyranoside, 257
pyrene-based glycodendrons, 258—259
schizophyllan, 256
surface heterogeneity, 255-256
SWNT, noncovalent functionalization,
253-254
unifornity and purity, amphiphilic
glycodendrimers, 258
water-soluble SPG-Lac—-SWNTs
nanocomposites, 256
spaghetti network, 252
Glycosaminoglycans, 4-8, 13, 159
Glycosyltransferases (GTFs), 102, 105,
118, 121-122, 127
GM1 [#Gall —3GalNAcl —4(aNeuSAc-
2—3)fGal(1—4)fGlcl—1Cer], 204

H
H-mordenites, 72
Hyaluronic acid structure, 5
Hydrolysis of methylated polysaccharides, 24
5-Hydroxymethylfurfural (HMF), 69, 71, 74

1
Inulosucrases (ISs) enzyme, 114-115
Invertebrate matrix glycoconjugates, 8-9
Isomaltulose (IM), 119-120

Jeanloz, R., 3-15

L

Lactosucrose, 126
Levansucrases (LSs) enzyme, 114115
Lindberg, B., 23-27
Lipid intermediates, glycoprotein

biosynthesis, 10-11
Lipid-linked di-N-acetylchitobiose structure, 11
Lysosomal glycosidase deficiencies, 11-12
Lysosomal mannosidases, 11

M
Maltose hydrolysis, 69-70
Mammalian membrane glycolipids, 7
Mannosylated PPI dendrimers (MPPI),
339-340
Medium and large-pore zeolites
dehydration, 71-72
glycosylation
adsorption properties, 35
1,2-anhydro sugars, 38
aryl glycosides synthesis, 37-38
Fischer glycosidation, N-
acetylgalactosamine, 36-37
Fischer glycosylation, p-glucose, 35
glycals, Ferrier rearrangement, 38-39
p-glycoside and diol formation,
38-39
H-beta zeolite, 35
long-chain alcohols, 38
long-chain glucosides, 35-36
1-O-acetyl sugars, 37
2,3-unsaturated a-glycosyl derivatives,
39-40
oxidation, 74-75
sugar protection and deprotection
acetylation procedure, 56-57
1,2:5,6-Di-O-isopropylidene-
a-D-glucofuranose, 58-59
isopropylidene acetals, 57
monoacetals, 58
pyranoid diacetals, 57-58
pyranose, 5657
Methylated heteropolysaccharide, 5
Methylation analysis, 5, 24-25
Michaelis—Menten kinetics, 106
3-, 4-, and 6-Monomethyl ethers, 5
Montmorillonite clays
dehydration, 74
glycosylation
C-glycosyl aromatic compounds, 45
C-glycosylation methods, 4445
Fischer glucosylation, butanol, 4243
1-O-acetyl-2,3,6-trideoxyhexoses, 42
O-glycosidation of glycals, 44
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stoichiometric analysis, 153
face-to-face binding, 141-142
linear and nonavalent glycoprotein,

olivoses (2,6-dideoxy-p- and -L-arabino-
hexoses), 43
stereoselective synthesis, of 2-deoxy-2-
iodo-B-olivosides, 44 binding, 141-142
sugar protection and deprotection, 61-62 thermodynamics, soybean agglutinin
synthetic applications, 79-80 binding
Mucins Fd-PSM, 148-149
affinities, SBA and VML, 145-146 38/40-mer Tn-PSM, 148
binding and cross-link, cell-surface 81-mer Tn-PSM, 147-148
mucins, 144 Tn-PSM, 146-147
diagnosis, cancer, 143 thermodynamics, Vatairea macrocarpa

gene products, 143 lectin (VML)binding
O-glycosylated linear glycoproteins, 142 Fd-PSM, 150
oligosaccharide chains, 142 81-mer Tn-PSM and 38/40-mer
porcine submaxillary mucin (PSM), Tn-PSM, 149
143-144 Tn-PSM, 149
Multivalency Multiwalled carbon nanotube (MWNT),
definition and role 252,264

arterial and central nervous system Muramic acid, 7
networks, 169
divalent entity, 168

fractal/dendritic architectures, 168 N
gecko’s foot, 169 Neoglycoconjugates, multivalent
particle, 168 accelerated convergent strategies, 356
polyvalent interactions, 168 arborols, 286
protein—carbohydrate interactions coordinating metals, self-assembly
cross-linking glycocluster effects, 170 2-aminoethyl 2-acetamido-3,4,6-tri-O-
glycocluster/dendritic effect, 170 acetyl-2-deoxy-a-D-
premature degradation protection, 169 glucopyranoside, 275
weak association constants, 170 asialoglycophorin A, 266
Multivalent glycoconjugates chelating metal cations and divalent
artificial glycoforms, 172 bipyridine scaffold,
binding affinities, 172 glycodendrimers, 267
conjugation reactions, 173 cluster effect, 276

glycomimetics, 172

ligand-binding specificity, lectins, 171

optimized multivalent glycodendrimers,
steps, 172

Multivalent lectin-mucin interactions

cross-linking interactions
bind and jump model, 156157
entropy, 154-159
hill plot, negative cooperativity,
153-154

concanavalin A (Con A) and galanthus
nivilis agglutinin (GNA), 282

f-p-galactopyranoside precursors, 272

a-p-GalNAc 2,2'-bipyridine oligomers,
copper(ll) salt, 276-277

divalent -p-galactopyranosides,
oligopyridine metal ligand
scaffolds, 272273

dynamic molecular recognition, 266

egg-yolk decasaccharide, 269
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Neoglycoconjugates, multivalent (cont.)

Fe(I)-bipyridyl complex, self-
assembled glycodendrimers, 266

ferrous O-and N-glycoclusters, 268

flexibility, 268

galactose—oligopyridine conjugates, 271

Glycine max, 267

glycosylated bi- or terpyridine
ligands, 272, 274

hemagglutinin, amino acid residues, 269

lectin affinity, spacers, 268

A-mer isomer, 266

mannosylated dendrons, 8-
hydroxyquinoline ligand, 277-278

mannosylated glycodendrimers,
bipyridine core, 279-280

metal-to-ligand charge transfer (MLCT)
band, water, 268

monosubstituted terpyridine ligand,
glycoclusters, 270

[NH4]Fe(504),.6H,0, 270

Pd (0)-catalyzed Sonogashira coupling,
272

pentaflurophenyl group, 4'-position, 271

photoinducible electron-transfer Ru(Il)-
complexes, 280-281

Re and *°™Tc glycoclusters, 273-274

self-assembled mannodendrons,
278-279

2,2,6,6-tetramethylpiperidine- 1-oxy!l
(TEMPO), 281

Tn-antigen (x-p-GalNAc) clusters,
275-276

Tn-dimers, 2,2-bipyridine core, 275

tris-bipyridine ruthenium complex A[Pu
(2-Glc-3-bpy)3]Cl,, 268-269

unsymmetrical Bipy-GalNAc,
trimerization, 266

dendrimer, definition, 285-286
enhanced permeation retention (EPR)

effect, 287

glycocarriers, 287
glycoclusters

ol-acid glycoprotein (AGP), 240

azamacrocycle cyclam, 236, 238

branched aliphatic scaffolds, 177-190

calixarene core, 201-208

carbohydrate scaffolds, 217-227

cross-coupling reactions, 195-198

cucurbit{n]uril cavitand, 233-235

cyclophosphazene derivatives, 235-236

decamannoside, 236

E. coli heat-labile enterotoxin, 239

enzyme-linked lectin assay (ELLA), 240

fluorescein isothiocyanate (FITC)-
spermine derivative, 235

HepG2 hepatocellular carcinoma
cells, 235

hexa chlorocyclotriphosphazene
(P3N;Clg), 235

intermolecular cyclotrimerization,
191-195

intracellular translocation, 235

mannosylated cyclophosphazenes,
235, 237

m-nitrophenyl «-p-galactoside
derivatives, 239

oligoantennary oligosaccharides, 174

pentaerythrityl phosphodiester
oligomers (PePOs), 240

peptide scaffolds, 227-233

persulfurated glycoclusters, 198-201

phthalocyanine, 217

polyhedral oligosilsesquioxanes
(POSS), 240

porphyrin cores, 208-217

potent antiadhesins, 238

1,4,8,11-tetraazacyclotetradecane, 236

trivalent -p-galactoside, 217

glycodendrimer

AB; systems, 347-348

aromatic AB, systems, 344-347

carbosilane, 348-353

glycopeptide dendrimers, 309-323

host—guest molecular recognition, 354

hyperbranched Boltorn® dendrimers,
340-344

PAMAM dendrimers, 323-336
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peripheral p-xylose residues, 354
polyphenylenes building blocks,
glucosamine dendrimers, 352,
354-355
PPI dendrimers, 336-340
scyllo-inositol, 352
syntheses, 288-289
glycodendrons
AB; systems, 290-303
AB; systems, 303-309
dendritic scaffolds, outside-in
approach, 282
Galili antigen and Lac-SH, 283
«Gal-mediated lysis, pig erythrocytes,
284
G(1) and G(2) dendrimer generation, 282
glycodendrimers scaffold, hydrophobic
repeating-units, 283
optimal core—core interaction, 284
polyvalent receptor (lectin), 285
glycofullerenes
Buckminsterfullerene, 242
carbon, allotropic form, 241
monovalent structures, 242-245
multivalent structures, 245-252
natural repulsion, water, 242
spherical topology, 242
glyconanotubes
covalent interactions, 258, 260265
noncovalent interactions, 253-258
spaghetti network, 252
low molecular weight cascade
polyamine, 286
PAMAM [poly(amidoamine)], 286
prodrugs, 287
repetitive and controlled synthetic growth
concept, 286

0]
Oligosaccharide synthesis
biological recognition processes, 102
commercial products
cyclodextrin (CD), 126-127
galacto-oligosaccharides, 125

gentio-oligosaccharides, 126
o-gluco-oligosaccharides, 125
GTF, 122
IM manufacture, 123-124
immobilized glycosyltransferases, 123
technical production, isomaltulose, 124
trehalose [o-D-glucosyl-(1—1)-
a-D-glucose], 126
enzymatic reactions, 102
fructansucrase (FS) enzymes
kinetics, 114
structure—function relationship,
114-116
glucansucrases
donor and acceptor-substrate
engineering, 111-114
kinetics, 105-108
structure and enzyme engineering,
108-111
glycosidases, glycosynthases,
thioglycosidases
disaccharides, 105
hydrolytic reaction, 103
thioglycoligation, 105
transglycosidation, 104
transglycosylation, 103
sucrose analogues
chemoenzymatic approach, 117
different products, substrates, 119-120
different routes, 117
fructose/glucopyranoside transfer, 118
kinetic parameters, 119
L-glucopyranosides, acceptors, 116
monosaccharides, transfer, 118
sequence analysis, 118
sucrose isomerase (SI)
active-site architecture, 121
immobilization, entrapment, 120
isomaltulose (IM), 119-120
Kiebsiella enzymes, 120-121
thermostability, 121

Olivoses (2,6-dideoxy-p-and-L-arabino-

hexoses), 43

1,3-Oxazin-2-ones(thiones), 79-80
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P

Photofrin®, 210-211, 215
Protein-bound oligosaccharides, structural

analysis, 9-10

Pyran-1,3-oxazine-2-ones, 80
Pyran-1,3-oxazine-2-thiones, 80

R

Ruff oxidative degradation, 74

S
Silica gel
catalytic systems, 34
glycosylation

avermectin B1 analogue synthesis, 51

epoxide hydrolysis, 45

Ferrier reaction, Tri-O-acetyl-p-glucal,
47-48

glycone, anti-leishmanial triterpenoid
saponin, 54

Le? and Le* derivative, 49-50

methyl glycoside analogue, trisaccharide
fragment, 51

octyl polyglucoside, 55-56

on-column synthesis approach, 49—50

stereoselective synthesis, glucoside
terpenoids, 4647

synthesis, HC10,-Si0,, 49-50

tetrasaccharide synthesis, 55

3,4,6-tri-O-acetyl-D-glucal
and-galactal, 49

trisaccharide synthesis, 52-55

hydrolysis/isomerization of saccharides

and glycosides, 70-71

sugar protection and deprotection

acetonation, H,S0,4-Si0,, 63, 66

acetylation, H,S0,4~S8i0,, 62-65

benzylidene acetal groups, 65, 67

terminal O-isopropylidene groups, 68

trityl ether groups, 67

synthetic applications

carbohydrate-derived oximes, 82

miharamycin analogues synthesis, 81

nitroaldol reaction, methyl
nitroacetate, 82
Single-walled carbon nanotube (SWNT),
252, 257, 262, 264
carbohydrate-functionalized SWNTs, 263
carboxylic acid-functionalized SWNTs,
260-261
noncovalent functionalization, 253254
oxidation of defect sites, 260
pyrene-based glycodendrons, 258-259
solubilization, 256
Small-pore zeolites
dehydration, 72-73
glycosylation, molecular sieves
acid/water scavengers, 41
activation procedure, 42
a-ribonucleosides synthesis, 42
a,o-and aff-selectivity, 40
stereoselectivity, 40
oxidation, 75-76
sugar protection and deprotection
acetylation, 59
deacetylation and debenzoylation, 6061
mild benzhydrylation, 59-60
nucleosides inosine and guanosine,
59-60
Soybean agglutinin (SBA) binding
porcine submaxillary mucin (PSM), bind
and jump model
affinities, 150
diffusion-jump model, 150-152
aGalNAc residues, 152-153
Hill plots, 152
stoichiometric analysis, mucin, 153
thermodynamics
Fd-PSM, 148-149
38/40-mer Tn-PSM, 148
81-mer Tn-PSM, 147-148
Tn-PSM, 146-147
Sugar-derived a-keto amide, 75

T
Tetrasaccharide f-GlcNAc- (1—4)-
B-MurNAc-(1—4)-MurNAc structure, 8
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Thioglycoside hydrolysis, 70-71

Tolyporphin A, 209

Transformation reaction, 24

1,3,5-Tris-(p-glycosyloxyphenylazo)-2 .4,
6-trihydroxybenzene, 191

Tumor-cell glycoproteins, 12-13

\"
Vatairea macrocarpa lectin (VML)binding
PSM, bind and jump model
dissociation constants, 145, 152
final saturation density, 152
Tn-PSM, 150-152
thermodynamics
Fd-PSM, 150
81-mer Tn-PSM and 38/40-mer
Tn-PSM, 149
Tn-PSM, 149

X
Xylose dehydration, 72

y/

Zemplén's glycosides synthesis, 23-24
Zeolites and other silicon-based promoters

anhydro sugars, 77

cellulose pyrolysis, 77

click chemistry, 76-78

green chemistry, 30

heterogeneous catalysts, organic synthesis

Brensted and Lewis acidity, 32-34

chemical and thermal stability, 32
clay minerals, 33
Friedel—Crafts acylation and
alkylation, 32
high adsorption capacity, 32
isomerizations, 33
microporous crystalline materials, 31
synthetic transformations, 31
5-hydroxymethylfurfural synthesis, 71
medium and large-pore zeolites
dehydration, 71-72
glycosylation, 3540
oxidation, 74-75
sugar protection and deprotection, 56-58
montmorillonite
dehydration, 74
glycosylation, 42-45
other synthetic applications, 79-80
sugar protection and deprotection, 61-62
organic synthesis, 77-78
silica gel
glycosylation, 45-55
hydrolysis/isomerization of saccharides
and glycosides, 70-71
other synthetic applications, 80—82
sugar protection and
deprotection, 62—68
small-pore zeolites
dehydration, 72-73
glycosylation, 4042
oxidation, 75-76
sugar protection and deprotection, 58—61
triazole derivatives, 78
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A p-glucose/p-mannose formation, 332
Acetylated rayon fiber—cellulose acetate 2.3-enalization, 331-333
composites, 97 1,2-enalization product, 317, 331
Acid/base-and metal-promoted reactions, first-order rate constants, 331
fructosamine iodine uptake, 331
atfinity, redox-active metal reversible 1,2-enolization, 331
iens, 329 Maillard reaction, food and in vive, 327
anomeric hydroxyl group, 329 oxidation
B-pyranose tautomer, 327-328 antoxidation, 335
dehydration enolization, 335
di-and oligosaceharide derivatives, by metal ions, 335-337
mechanism, 334 by molecular oxygen, 335
mass spectra, 332 oxidants, 3318
occurrence, 332 physiological oxidants, 337
peeling off mechanism, 335 palladium (11} and platinum(II)
products, 332-333 carbonyl band, 330
Strecker degradatton reaction, 334 proton- and metal-binding characteristics,
structure, carbohydrate carbon 327
skeleton, 333-334 p-toluidine
unsubstituted n-fructosamine and carbonyl band, 330
N-substituted derivatives, 334 reduction agents, 338
n-fructose—amino acids, copper(Il} and thermodynamic stabilities, 329
nickel{11) transformation reactions, 327
anchoring absence, 330 Acrylonitrle, cellulose grafting with, 73
chelate rings, 329-330 Acute lymphoblastic leukemia (ALL)
complex-formation constants, 330 human NEU3 role in, 439
deprotonation, pH 6-7, 329 Acylation reactions, 131-132
3-hydroxyl groups, 329-330 of cellulose
p-fructose—glyeine and—f3-alanine acid anhydrides and carboxylic acids, 74
carbonyl band, 330 DCC with, 73-74
dissociation constants, 328-329 electron diffraction diagrams, 77
enolization N-Acyl hydrazine, 165

carbohydrate portion dehydration, 332 N-Acylneuraminy| glycohydrolases, 405

529
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Advanced glycation end products (AGEs)
formation, 348
recognization, 348
structures, 348-349
in vivo and in foods, 348
6-Aldehvdo cellulose, 124
Alkali ccllulose
cellulose chains arrangement, 53
X-ray diffraction eharacterization, 54
Alkanethiols, 214
Alkylation, 127-129
Alkylene oxides, cellulose ethers from, 73
Alkyl halides
route for preparation of cellulose ethers
from, 72
Allomorphs of cellulose
relationships among, 4041
2-Ally] ethers, 155
Amadoriases oxidoreductase
substrate specificities, 339
type I
Corynebacterium, 339
electrostatic and hydrophobie
interactions, 340
FAD, 340
fungal fructose—amino acid oxidases,
339-340
kinetic and structural studies, 340
as protein-deglycating enzyme, 339
type I
p-fructose—proteins, 340
FruVal/eFruLys-specific and
proteascs/peptidases, 340
glycated proteins, 340
Pseudomonas sp., 340
washing and cleaning tormulations, 340
Amadori rearrangement
enzymatically catalyzed (see Enzymatic
formation method, fructosarnine)
glucosylamines (see Glucosylamines,
Amadori rearrangement)
American Association of Cereal Chemists
(AACC), 10
Amino acid sequence variants in human
sialidases

non-synonymous SNPs, 448
by PolyPhen, bioinformatie
tool, 449
synonymous SNPs, 448
Aminacellulose, 76
6-Amino-6-dcoxy-celluloses, 124
1-Amino-1-deoxy-p-fructosc. see
Fructosaminc and derivatives
1-Amino-1-deoxy-p-glucitol, 308
1-Amino-1-deoxy-L-sorbose, 296
Ampylopectin, 125, 170-171
Amylose, 170
Analytical methods, fructosamine derivatives
assay, 322
capillary electrophoresis and
MS, 324
chromategraphy
boronate affinity, 324
p-fructose—amino acids in dehydrated
fruits, 323
gas, 323
HPLC, 323
TLC method. 323
p-fructose—protein conjugates enzymatic
detection, 327
fructosamine assay
anemia, 327
enamine one-electron autoxidation, 326
enzymarc determination, 326-327
fluorescein—boronic acid, 326
nitroblue tetrazolium dye
(NBT), 326
furosine method
analyte proteins acid hydrolysis, 325
N%p-fructose-and-lactulose—amino
acids, 325
protein quality assessment, 325
pyridosine, 325
reaction yield, 325
HbAlc
f-subunit, 326
diabetic patients, 325
enzymatic approach, 326
modification, p-fructosyl residues,
325-326
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immunological, 327
lonization, 323
LC/MS, 324
mass spectrometry (MS), 323
SDS-PAGE, 324
tautomerization, 323
Aortic smooth muscle cells (ASMCs),
414, 417-418
Arabinogalactans (AGP), 32
N-Aryl-fructosamine, 292
6-Azido-6-deoxy-eellulose, 124

B
Biocompatibility, 242
Bionanomaterials, 270
Bone marmrow
BM extracellular fluid (BMEF), 420
BM stromal cells (BMSC), 420
BM rransplantation (BMT), 419
Boronate affinity chromatography
glyeated proteins separation, 324
phenylboronate, 324
Biichi cyclocondensation reaction, 351-352
Bulk material, heterogeneitics in
analysis of fractions, 182
cellulose denivatives, fractionation of,
180-181
starch derivatives, topochemical
differentiation of, 182-183

C
Carbohydrates

carbohydrate-carbohydrale interactions, 251

earbohydrate—protein interactions, 269
functionalized QDs, 264
uses of, 16
NN -Carbonyldiimidazole, 124
Carboxylic acid ehlorides, cellulose
acylation, 75
Carboxymethylation
of cellulose, rate constants, 129
of starches, 126
Cathepsin G (CG), 420

Cell-surface elastin receptor (CSER),

413415

Cellulose, 26

in cell wall environment
electron microscopy, 31
microfibrils, 30
occurrence in nature, 29
plant sources, 28
plasma membrane, formed in, 32
prokaryotic and eukaryotes
organisms, 28
conformations and erystalline structure, 33
¢y chair conformation, 37
depree of polymerization (DF), 35
distances for cellobiose fragments, 39
fiber repeat, periodicity, 36
gauche and frans conformation, 38-39
glycosidic torsion angles, 37, 39
hetical parameters, 37
homopolymer of B-(1—4)-linked
n-glucopyranose residues, 34-35
molecular representation of chain, 35
structural deseriptors for, 38
three-dimensional structure, 37
X-ray fiber difiraction diagram of, 35-36
erystallinity and polymorphism
crystal density, 40
crystalline dimorphism, 43
degree of crystallinity, 40
torms, 40
intra- and intermolecular hydrogen
bonds, 40
morphologies, 55
polanity of crystals, 56-57
reactions conditions
under heterogeneous conditions, 69
under homogeneous conditions, 66—69
reactions sites in, 69
factors influencing characteristics of, 70

Cellulose acetate (CTA)

crystal and molecular structure, 55
postchemical enzymatic deacetylation, 124
transmiission electron microscopy of, 56

Cellulose derivatives, 118, 121

applications, 177
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Cellulose detivatives (cont)
fringed micelle model of, 162
reductive depolymerization of, 156
Cellulose ethers, 118, [2]
Cellulose ot and 1B
B3¢ CP-MAS specira of, 46
erystalline arrangement representation, 58
crystal structure and hydrogen-bonding
svstem, 4546
molecular modeling methodology, 44
neotron diffraction patiern, 44

“parallel-up” chain-packing orgamzation, 46

real and simulated AFM images. 64
relationships between unit cell of, 49
relative slippage of celiulose chains
between, 48
solid-state NMR spectrum of, 43
structural details, 46-47
iruny—gauche orientation, 46
Cellulose 111
conformational changes, 53
electron diffraction study, 52
molccular and crystal structure, 53
reversible crystalline forms, 52
solid-state NMR study, 52
Cellulose-selective endo-enzymes, 172
Cellulose synthasc complexcs
cartoon represenfation of, 34
in plasma membrane, 33
Cellulose 6-tosylates, 124
Cellulose triacetates, 'H NMR, 148
Ceric ammonium nitrate (CAN)
reaction with cellulose
cellulose—polyacrylonitrile graft
copolvmers, 72
CFU-E cells. se¢ Calony-forming
uniterythroid (CFU-E) cells

Chemical modification of (1-—4)-glucans, 123

Chincse hamster ovary (CHO), 422-423
Chiral (-}-menthyloxyacetates esters, 124
Chiwsan nanoparticles, 266

Chromarogeny principle and engineering, 87
Citrate-ligand exchange, 214

Cobelt superparamagnetic nanoparticles, 245

Cobb test, 91
Callision-induced dissociation (CID), 158
Colloidal gold, 213
Colon cancer. human NEU3 role in, 438
Colony-forming uniterythroid (CFU-E)
cells, 426-427
Concanavalin A (ConA) lectin, 255
Cross-linked iron oxide (CLIO), 240
CSER. see Cell-surface elastin receptor {CSER)
Cyanobacteria, cellulose biosynthesis in, 28
Cyanoethylation, 132
cyanoethyl glucans, 146147
Cyclodextrins, 120, 131
Cytosolic sialidase NEU2
CHO, 422423
functional implication
biotechnological application, 428
and canccr cell differentiation, 426427
developments in, 429
influenza virus sialidase, inhibitors,
427-428
and muscle differentiation, 425-426
RMS, study, 426
wransfceted myoblasts, 425426
human sialidase NEU2, crystal structure
arginine triad, 423-424
Asp-box, 424425
N-acetyl and glycerol portions, 424
Protcin Data Bank with, 423
molecular-modcling techniques, usc, 423
pH optimum, 423
and site-dirceted mutagenesis, use, 423
structural teaturcs of, 424

D
DCC see N, N-Dicyclehexylcarbudiimide
{DCOY
Degree of polymerization (DP), {20
6-Deoxy-celluloses, 124
|-Deoxy -p-fTuctosylation reagent, 311
N-{1-Deoxy-2,3:4,5-di-O-isopropylidene-f-o-
froctopyranos-1-yD-amino acids, 308
Deoxygenation of cellujose, 74-75
6-Deoxy-6-halo-celluloses, 124
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Dependence model, 168
Detergent-resistant microdomains
(DRMs), 435
Dextran, 121
p-Fructose—amino acids, 308
p-Fructose-hcmoglobin (HbA,.), 357
p-Fructose-Leu-enkephalin, 307
Dialdehyde cellulose, 124
2,3-Dialdehyde cellulose
cctlulose oxidation by sodium periodate, 72
Dijaminais
in acid-catalyzed Amadon rearrangement.
258
formation. 298
N,N-Dieyclohexylcarbodiimide {DCC), 73
Diethylenetnaminepentacetate (DTPAY-Gd
complex, 266
N, N-Dimethylacetamide (DMAC), 68
4-Dimethylaminopyridine (DMAP), 124
DMAC-LiCl system, cellulose in, 68
DNA-functionalized gold nanoparticles, 214
DRMs. see Detergent-resistant microdomains
{DRMs)

E
Economy based on cellulose, 84
cellulose—cellulose eomposites
macromeolecular interction involved in, 98
scanning electron micrograph of, 57
uses, 90-92
cellulose—synthetic polymer composites
uses, 85-89
protective films
uses, 89-90
Elastin-binding protein (EBF), 414
Elastogenesis
in fibroblasts from sialidosis and GS
patients, 415
NEU1 and elastin-binding protein, role
ASMCs, 414
CSER, 413414
EBP, 414
VGVAPG hydrophobic domain, 414

NEU1 deficient mice
concomitantly, fibulin-5 (Fib-5), 416
elastin concentration and
lamellae, 416
MNewl-null mice, 416
tight-skin (Tsk) mice, 416
Electron-capture dissociation (ECD)
technique, 323
Electroniransfer dissociation {(ETD)
technique, 323
Electrospray ionization (ESI), 323
EMH. see Extramedullary hematopoiesis
(EMH)
Endogenous fructosamines, plants and
animals, 354-355
Alzheimer’s disease, 358
p-fructose—phosphatidylethanolamine
(Fru-PE), 358
diabetes and related complications
biological effects, 355
eardiae myocyles, ROS production, 355
p-fructose—albumin activities, 357
glutathione glycation, 358
HbA, ., 357
human serum albumin modification, 356
Maillard reaetion, 358
MAPK p44/42 (ERK1/2) and p38,
356-357
NADPH oxidase and protein kinase €
(PKC-a), 355-356
PAI-1 promoters, 357
vascular remodeling, 356
opines
enzymatic systems, 355
production, 355
physiological significance
binding proteins, 355-356
plasma proteins, human, 355
plasma, 358
Enzymatic alterations and modifications of
cellulose fibers
ceilulolytic enzymes, 82
digestion, 82
hydroiysis, 81
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Enzymatic alterations and moditieations of
cellulase fibers (cont)
cellulosomes, 82-83
modification by
transglycosylating enzyme, 84
xyloglucan endotransglycosylase, 84
Enzymatic formation method, fructosamine
1-amino-1-deoxy-p-fructosamine denivative
chrysopine tamily, 314
crown galls, 314
production, 312-313
transfer DNA (T-DNA), 313
v-fructosamine 6-phosphate, 315-316
p-glucose 6-phosphate, 315
glycerol phosphate oxidase (GPO),
catalase and aldolase {RhuA)
combination, 316
guanidine triphosphate (GTP)
cyclohydrolase 1, 315
histidine biosynthesis, 314-315
opines, 313-314
pieridine metabolism, 315
ribozyme-catalyzed reactions, 316
thiazole biosynthesis, 315
tryptophan biosynthesis, 315
Enzymatic hydrolyzates, chemical analysis, 174
Enzyme-aided structure analysis of starch/
cellulose, 172-175
Enzyme-catalyzed reactions, fructosamine
derivatives
hydrolytic
amadoriases, 343
endopeptidases, 343
glycosidases, 343
1sprmerases and epimerases
FN6K, 342-343
frl operon, E. cofi, 343
kinases
FN3K (see Fructosamine-3-kinase
(FN3K)
FN6K (see Fructosamine-6-kinases
(FN6K))
mannopine cyclase, 343
nitric oxide, 343
oxidereductases

amadoriase, 339340
mannopine, 341
plasma protein modification, 338
phosphatases, 342
Estcrases, 32
Ester hydrolysis, 124
Etherification reactions, 131
of cellulose, 72
Extensing, 32
Extramedullary hematopoiesis (EMH), 419 |

F
Fasl-atom bombardment (FAB), 323
Fischer glycosidation, 322
Fischer’s approach, 295
Fringed micellec model of cellulose
derivatives, 162
Fructosamine and derivatives
acid-labile glucasylamine. 292
biological functions and therapeutic
potential
endogenous, plants and animals, 354-358
as potential pharma- and nutraceuticals,
358-366
carbohydrate modifications, 294
dehydrated foods, 359
p-fructosamine
core structures, 293
in literature, 294
formation methods
Amadori rearrangement, 294-295
cnzymatic (see Enzymatic lormation
method, fructosaming)
non-enzymatic (sce Non-cnzymatic
formation method. fructosamine)
hemoglobin Alc (HbAlc), 293
as intermediates and scaffolds
Maillard reaction, foods and in vivo,
344-349
neoglycoconjugates, 349-350
synthons, 351-354
1soglucosamine, 292
N-aryl-glucosylamine rearrangement,
292-293
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stable isomer, 292
structure and reactivity
acid/base-and metal-promoted reactions,
327-338
analytical methods, 322327
enzyme-catalyzed reactions, 338-343
tautomers, solid stale and solutions,
316--322
Fructosamine-3-kinasc {FN3K)
ATP-dependent phosphorylation
catalyzes, 341
catalytic phosphate group proximity, 341
p-fructosamine epttope and aglycon
structures, 341
inhibitor structures, 341-342
isolation and aetivity, 341
mammalian genomes, 342
Fructosamine-6-kinases (FNOK)
ATP-dependent 6-phosphorylation,
catalyze, 342
bacterial extracts, 342
E. coli, 342
Fructosazines, 334
Finfkugelapparat method, 118
Furan-2-carboxylates esters, 124

G
Galactosialidosis (GS), 407, 411
B-Galactosidase {B-GAL), 406
Galacturonanases, 32
Garegg, P. J.
B-mannesides formation
indirect and direct methoeds, 23
Norblad-Ekstrand Medal, 22
oligosaccharide synthesis, 22
Ph.D. studies, 21-22
research environment in carbohydrate
chemistry, 22
schooling, 21
synthetic carbohydrate chemistry, 22
Gas barrier test, 91
Glaucacystis nostochinearum
cellulose study, 43
synchrotron and neutron diffraction data, 47

Globotriose-GNPs, 255
Glucanases, 32, 169, 171
active site, 169
Glucan denivatives, structural
complexity, 132
bulk material, heterogeneities in, 142-144
glucan chains, substituent distribution,
139-142
glucose residues, distribution, 133
Spurlin and Reuben models, 133
broadened substituent distribution, 136
carboxymethylation, dctermination of
relative rate constants, 137
(1 —4)-glucans, monomer patterns, 134
hydroxyethylation, 139
inter-and istramonomeric effects, 138
mol fractions of regioisomers, 135
MS/DS ratio, 139
topochemical effects, 142144
(1—4)-glucans chemical modifieation, 121
cellulosc
charactenization of products, 123
cross-linked celluloses, 123
glucose residues, 122
hydrogen-bond patterns, 122
kinetically controlled reactions, 122
linear -({ —4)-linked glucan strueture, 121
o-{1—6)-linked glucan, 121
polymer-based reactions, 123
kinetically controlled reactions, 127
atkylation, 127129
esterification, 131
hydroxyaikylation, 129-130
sulfopropylation, 130
Williamson-type etherifications, 130
starch
“cationic starch™, 126
denivatives, 126, 175
granule structure, 125-126
thenmodynamically controlled reactions
acylations, 131132
cyanoethylation, 132
sulfation, 132
Glucitols, 152, 154
Glucose, recovery in pre-Chnistian era, 16
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Glucosylamines, Amadori rearrangement
aeid catalysis
aldose diaminal intermediate, 300
amino group protonation in
N-alkyl-p-glueosylamines, 300
carboxylic acids, 299
p-glucosylamines derivation, 300
enaminol and ketosamine, 298
glucopyranosyl ring, 298
hemoglobin glycation, 300-301
hydrochloric acid, 299
Lewis acids, 300
metal complexation. 300
N-aryl p-glycosylamines, 298-299
protein-denved p-glucosylamines, 300
water, in foods and in vivo. 299
base catalysis
alcohols, 302
amines, 301
2-amino-2-deoxy-p-glueosyl- and-
mannosylamines, 302
enolization and resonance
carbocation, 301
food proteins, 303
in hemoglobin, 301
Lobry de Bruyn—-Alberda van Ekenstein
transformation, 301
nucleophilic enolization catalyst, 301
phosphate, pH-buffering species, 301-302
in proteins, 301
proton-abstracting, 301
solvent nature, 302
water and aqueous syrups, 303
coucurrent reactions
c-ammo groups of peptides, 307
imidazolidinones, 307
L-ghutathione, 306
m-tyrosine/DOPA, /catccholamines, 306
oxazolidin-5-one intermediate
decarboxy!ation, 305-306
thiazolidines formation, 306
tryptophan, 306307
condensation reaction, 296
diaminals and N,N-aminodiglueosides, 298

p-mannose and amines condensation
reaetion, 296297
formation of
classie method, 298
crystalline hexose—amine adducts, 297
N-aryl and N-alky| n-glucosylamines, 297
N-ary!l p-glucosylamines preparation, 298
glycosylamine—ketosamine transformation
mechanism, 297
intramolecular
amino acid esters, 305
eyclization, amino acid/peptide
conjugates, 305
p-fructosamine structures, 303
oxazolidin-5-one intermediates
acrylamide formation, 303
inframolecular eyclization, Schiff
base, 303
protein glycation by glhicose
amino group and catalyst in
microenvironment, 304
catalytic power, 304
p-glucosylamine and p-fructosamine
formation comparison, 304
eFrulys, 304
hemoglobin «ff dimer, 304
milk, lactose, 304
peptides, 304-305

Glycation, 293
Glycine, 32
Glycoconjugates

used in
direct syntheses of gold GNPs, 221-223
thiolated ligand exchange on, 232-234

Glyconanoparticles (GNPs), 213-214, 217

applications of

as antiadhesion agents, 260-264

in carbohydrate—carbohydrate interaction
studies, 251-254

in carbohydrate—protein interactions,
254-258, 269

in cellular and molecular
imaging, 264—-269

interaction studies, 258-260
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in MALDI-MS-hased structural
characterization, 269
Au/Fe-containing GNPs, 240-241
Alygz{p-MBA)44 nanoparticle, X-ray
crystal structure, 216
O-carboxymethyldextrzn-coated SPIO
nanoparticles, 240
CdSe-ZnS-labeled carboxymethylchitosan,
266
charactenization, 218
concept, 218
methods for preparation, 219
synthesis, 218
Glyconanotechnology, 217-213%
Glyco-quantum dots, 245-250
Glyeosidases, 32
Glycoside-cluster eflect, 251
Glycosphingolipid (GSL), 229
Gold-biomolecule nanopatticles, 213
Gold GNPs
AFM imagcs, 259
application, 267
charaeterization, 237-238
glyeoconjugates nsed in direct synthesis of,
N2
hybnd, 228-226, 236-237
iron-free, 241
as probes or analytical teehniqucs, 269
of saecharide, 233
by in sifu protection with, 229
stralegies for converting, 241
synthesis of, 219, 226
Gold lactose-GNPs, antimetastatic
effect of, 261
Gold nanoparticles, 213, 216
Cirafting cell fibers, 88
Grease barricr test, 91
Cum arabic, 237

H
Halodeoxycelluloses by halogenation, 74-75
Hemagglutinin-ncurammnidase
(HN), 434
Hematopoietic progenitor cells (HPCs), 419

Hemicelluloses, 121
polysaccharide molecules, 31
Hemoglobin Alc (HbAlc)
nonenzymatic glycosylation, 293
Hepann, 124
Heterogeneities, in bulk material
analysis of fractons, 182
eellulose derivatives, fractionation of,
180181
starch derivatives, topochemical
differentiation of, 182 183
Heyns rearranpement reaetion, 302
High-performance liquid chromatography
(HPLC)
p-fructose—peptides and—amino acid
separation, 323
hydrolyzates treatment, 323
HLA, see Human leukocyte antigen (HLA)
HPCs. see Hematopoietic progenitor cells
(HPCs)
Human leukocyte antigen (HLA), 407
Hyaluronic acid-immobilized gold
nanoprobes, 267
Hyaluronidase (HAdase), 267
Hybrid glyeoclusters, 235
Hybrid gold GNPs, 227
by direet in situ formation, 224-225
incorporating ligands in variable ratio, 228
by ligand place exchange, 236
2-0-Hydroxalky! ethers, 155
Hydroxyalkylation, 129-130
of ethers, quantitative mass
spectrometry, [65
of starches, 126
Hydroxypropyl starehes, 126

1

Insulin-like growth factor-1 (IGF1)

signaling pathways, 425
Insulin-like growth factor-2 (IGF-2), 417
International Carbohydrate Symposia, ¥
Iron oxide-based GNPs, 243-245
Isoglucosamine

relation with fructose, 292
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K
K562 erythroleukemic cclls, 426427
Keto tautomer
acyclic
arbonyl hydration and the equilibrium
molar fraction N, 319
proportion, 319
1solation and structure, 319
Kinetically controlled reactions, 127
alkylation
kinetic data, 128
kinetics of, 129
laboratory scalc, 127
nucleophilic substitution, 127
rate constants, 127
rate of reaction, 128
support for 2-OH deprotonation, [28
esterification, 131
hydroxyalkylation
carboxymethylation of cellulase, 129
sodium hydroxide concentrations, 130
sulfopropylation, 130
Williamson-type etherifications, 130

L
Lactose-GNPs, 252, 254, 260-261
Lignins, 30
Liquid chromatography—mass spectrometry
(LCMS), 324
Lobry de Bruyn—Alberda van Ekenstein
transformation, 301
Lysosomal-associaled membrane proteins
(LAMPs), 409, 421-422
Lysosomal integral membrane proteins
(LIMPs), 409
Lysosomal sialidase (NEU1)
B-GAL and PPCA, 406
cDNAs and genes, cloning, 407
galactosialidosis (GS), 407
histochemical staining, 417
human NEUI deficiency
lysosomal storage, 412
NEUI mutations, 412413

sialidosis and galactosialidosis, 411412
mouse model and disease pathogenesis,
study, 418
extramedullary hematopoiesis, 419-421
homozygous null miee, 419
and impaired bone marrow retention,
419-421
lysasomal exocytosis, negative regulator,
421422
shock-like twitch, 419
and multienzyme complex
crystal formation, 411
NEUI and B-GAL, 410
PPCA zymogen, 410
in vitro expeniments, 410
primary structure of
Asp-box, 407408
ganglioside nomenclature, 407
gene and protein symbols, 407
glycosylation sites, 407
HLA, 407
routing and formation
acid phosphatase, 409
adaptor protein complex-3 (AP-3), 409
B-GAL precursor, 410
C-termuinal tetrapeptide, 409
expression and, 409410
intracellular routing of, 409410
LAMPs and LIMPs, 409
PPCA functions, 410
structural model of
Asp-boxes, 408
B-propeller fold, 408
Neu5Ac2en-binding, 408
sialic acid, 408
in tissue remodeling and homeostasis,
functions
deficient mice, elastogenesis in, 416
EBP/PPCA and signal transduction, 415
elastin-binding protein in elastogenesis,
role, 413414
elastogenesis in fibroblasts from
sialidosis and GS patients, 415
in proliferation and cancer, role, 416-418
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M
Magnetic Fe-Pt nanoparticles, 244
Magnetic glyconanoparticles (MGNPs)
based sysicms, 244
iron oxide-based GNPs, 243-245
superparamagnetic’paramagnetic, 240, 243
iron oxide-based magnetic
glyconanoparticles, 244
maltose-coated Au and Au/Fe GNPs, 242
paramagnetic Gd-based gold
glyconanopartieles, 243
strategies for converting gold GNPs
into, 241
Magnetic nanoparticles {(MNPs), 239
Maillard reaction
aromas formation, in foed
aglycon, 346
amino acid Strecker degradation
products, 345
carbohydrate intermediates, 344
from D-fruetosamine derivatives, 347
_-proline, 346
pyrolysis, 346
sugar dehydration—{ragmentation
products, 344
volatiles, 345
definition, 344
di-and oligosacchanide derivatives, 347
end product classes, 344
glycation end products
AGEs (see Advanced glycation end
products (AGEs)}
lysine and arginine, 347-348
N-u-fructose—Llysine, 347
melanoiding
characteristic feature, 346347
formation rate, 347
molecular weight, 347
structure, 347
stapes. 344
Major histocompatibility complex (MHC), 433
Mammalian sialidascs
cytosolie (NEU2), 406
lysosomal (NEU1), 406

mitochondrial/lysosomal/intracellular
membranes (NEU4), 406
pivotal and diverse functions, 406
plasma-membrane (NEU3), 406
in silico analysis, 406
Mammalian targer of rapamycin (nTOR)
pathway, 425
Manno-GNPs, 226227
as inhibitors of HIV transinfeetion, 263
Mannopine (MOP) oxidoreductase, 341
MAPK. see Mitogen-activated prolein kinase
(MAPK)
Mariotte flask technique, 91
Matrix-assisted Jaser desorptionsiontzation
(MALDI), 323
Mercerization process, 40
Metal nanoparticles functionalization, 230
2,3.6-0-Methylated maltooligosacchandes, 158
Methylation methods, 17
N-Methylmorpholine A-oxide (NMNO), 68,
226
and cellulose, interaction between, 69
O-Methyl/O-methyl-d; derivatives, 164165
Methyl starches, 126
MHC. see Major histocompatibility complex
{MHC)
Michael addition synthesis of cellulose
ethers, 72
Microfibril of cellulose, 58
computer representation. 62
molecular model of, 59
size ranges, 59
structural organization in plants, 66
ultrastructural organization
asymmetry in, 65
distribution map of orientation of axes, 65
Mitogen-activated protein kinase (MAPK),
434
Monocotyledons, 32
Monomer eompaosition
glucose residue, substitwent distribution in,

150-151
colliston-induced dissociation of dimers,
157-159
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Monomer composition (comnt)
electrospray ionization-mass
spcctrometry, 157-159
sample preparation, 154-157
separation after depolymerization,
151-154
Mounomer residues along polymer chain
distribution, 159
enzymes selective tools, 169
cellulose derivatives, 177-179
enzyme-aided structure analysis,
172-175
starch derivatives, 175177
oligomer analysis after random
degradation, 160
mass-speetrometric analysis. 163—166
quantitative evaluation, 167—-168
samplc preparation, 161-163
Monomers
analysis

of methylated glucans by ESI-MS/CID,

158-159
pattemns of (1—4)-glucans, 134
Multifunctional envelope-type nanodevices
{MEND), 259
Multifunctional GNPs, 1ools for
glycobiology, 270

N
Nanobiomatcrials, 212
Nanobiotechnology, 212
Nanotechnology, 264, 269
National Center for Biotechnology
Information (NCBI), 427
Native cellulose
crystalline morphology of, 57-58
crystallinc structures of, 41
chain onentation, 42
dimorphism in, 43-44
fo. and IB, crystalline phases, 4243
synchrotron and neutron
techniques, 44
two-fold belicoidal symmetry, 42

X-ray and neutron fiber diffraction
patterns, 45
liquid ammonia, treatment with, 40
regeneration and mercerization
transition to crystalline form cellulose 1,
40
NCBI. see National Center for Biotechnology
Information (NCBI)
NDV. see Newcastle Disease Virus (NDV)
Neoglycoconjugates
breast cancer cells, 350
casein, 350
cytotoxic nitroso compounds, 349
fructose—1-SNAP, 350
melanoma wmors, 350
N-nitroso denvatives, 349
properties, 349
radioiodinated octreotide, 350
radiolabeled bombesin analogues, 350
Neuraminidase (NA), 427
NEU4 sialidase
experiments on, 435
expression. 436
feature of, 435
functional implication
and cancer, 437
and lysosomes, 436-437
neuronal cell differentiation, 437-438
ganglioside GD3 and apoptosis, 436
mammalian sialidases and teleosts, 435
mitochondrial localization of, 435436
NCAM activity and, 438
Neutron diffraction pattemn of cellulose IB, 44
Neutrophil elastase (NE), 420
Newcastle Discase Virus (NDV), 434-435
NMNOQ, see N-Methylmorpholinc N-oxide
(NMNQ)
Noble metal glyconanoparticles
charactenzation, 237-238
direct in situ formation, 219-220, 226, 228
two-stcp formation, 228-229, 231
chemical modifieation, 228-229, 231
non-covalent approaches, 237
thiolated ligand exchange, 231, 235, 237
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Non-enzymatie formation method.,

fructosamine

catalytic hydrogenation, 311-312

p-glucose phenylosazone reduction
1-deoxy-B-p-fructopyranos-1-ylamine,

295

Fischer’s approach, 295
ketosamines preparation, 296
N-substituted o-fructosamines, 295-296
Pd-catalyzed hydrogenation, 295

n-glucosone reductive amination
advantages, 309

free amino acid, NaCNBH3 in water, 308

ketosamine derivative, 309
reaction with ot-amino acids, Strecker
degradation pathway, 309-310
secondary amines, 309
glucosylamines, Amadori rearrangement
(see Glucosylamines, Amadori
rearrangement)
Mitsunobu condensation, 312-313
nucleophilic substitution reactions
antitumor agents, 310
p-fructose—amino acid preparation, 310
2.,3:4,5-di-O-isopropylidene-{3-p-
fructopyranose activation, 310-311
hydroxyl groups, 309-310
tosylate treated with hydrazine hydrate,
30
triflate by azide, 311
regiosclective epoxide opening, 311
Non-synonymous single nucleotide
polymorphism (nsSNP), 427

O
O1l drilling, 120
Oligosaccharides
MALDI-TOF-MS, in quantitative analysis,
165-166
mediated nuclear transport of glyco-QDs,
265
Osazones, Fischer’s discovery, 17
Oseltamivir-phosphate, 427428

Oxidation, p-fructosamine
metal ions
eopper and iron, 335
copper-promoted autoxidation, 336
glyeated polylysine, iron(IIl). 336
organic molecuies, 335
redox-active catalytic, 337
superoxide ion-radical formation,
335-336
moleeular oxygen
catalyst-free, 335
superoxide release rate. 335
oxidants, 338
benzogquinones, 338
cFrulLys formation, 338
redox dye NBT, 338
Sirecker aldehydes, 338
physiclogical oxidants
flavin adenine dinucleotide
(FAD)/copper, 337
peroxynitrite, 337
Phanerochaele chrysosporum, 337

P
“Parallel-up” chain-packing organization,
44-45
Particulate sialidase NEU4
experiments on, 435
expression, 436
feature of, 435
functional implication
and cancer, 437
and lysosomes, 436437
neurona) cell differentiation, 437438
ganglioside GD3 and apoplosis, 436
mammalian sialidases and teieosts, 435
mitochondrial localization of, 435-436
NCAM activity and, 438
Pathogens, real-time detection, 270
PDGF. see Platelet-derived growth factor
(PDGF)
PDGFR. see Platelet-derived growth-factor
receptor (PDGFR)
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Pectins
(1—4)-0-p-galacturonan, 32
(1--2)-tt-L-thamnan, 32
arzbinan-arabinogalactan type, 32
of dicotyledonous higher plants, 32
Peeling off mechanism, 335
Periodate oxidation, 118
Peroxidascs, 32
Phase-transfer catalyst, 215
Phenylhydrazones
Fischer’s discovery of, 17
Phorbol 12-tetradecanoate 13-acetate
(PMA), 434
Phosphatidylinositol-3-kinase (PI3), 425
Pictet—Spengler phenolic eondensation,
306307
Plant
cell walls
contents, 28
enzymes, function of, 32
hydrophobicity, 30
liquid-crystalline matrix, 31
location of polysaccharide eomponents, 30
mechanical strength, 30-31
mierofibril, 30
pectins and ton-exchange capacity, 32
primary, 28
proteins in, 32
representation of, 30
rigidity, 30
secondary, 29
targor pressurc on plasmalemma, 30
Plasminogen activator mhibitor-1 (PAI-1)
promoter, 357
Platelet-derived growth factor (PDGF), 417
Platelet-derived growth-factor receptor
(PDGFR), 432
PMA. see Phorbol 12-tetradecanoate
13-acetate (PMA)
Polymeric glucan derivatives, 120
Polysaccharide Chemistry, 1}
Polysacchande derivatives
as renewable resources, 119
applications, 120

enzymatic degradability, 121
modified glucans, 120
research, 118
Polysaccharides: starch, 118
Polyvinyl alcohol (PVA)
cellulose layer modification, 89
representation of, 91
waterproofing effect, 90
chromatogeny process, 90
molecular structure, 90
Potcntial pharma-and nutraccuticals,
fructosamines
antibacterial/antifungal
p-fructosamine-and-lactulosamine
product derivatives, 364-365
Mycobacterium leprae, p-fructose—
serotonin, 364
Staphylococceus aureus, 364
Trypanosoma brucei, 364
antioxidant
p-frictose-L-tryptophan. 362
Fenton reaetion, 362
fruits and plant tissues, dehydration, 362
antitumor
lactulosamine derivatives, 363-364
Letleu. 363
tomato thenmal proccssing and
dehydration, 362-363
urcelogical cancers, 362
bicavailability
amino acids, 360
p-fructose—L-methionine, 360-361
eFrulys, urine and kidneys, 361
LctLys, feces, 361
LetLys/FruLys, blood, 361
Ne-p-iructose-1-lysine, 361
in food
dehydrated, 358-360
dried carrots, 338
tumeonisin B1, 360
ingested, 358
milk, 358
N-niroso compounds (NOC), 360
olfactory properties, 360
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immunostimulatory

analgesia-enhancing effect, 365
D-fructose—L-lysine epitopes, 365
D-fructose—L-proline, 365
p-fructose—peptides, 366
lactulosamine structure, 365
lactulose conjupate, 365-366
thioureido derivatives, 366

PPCA. see Serine carboxypeptidase protective
protein/cathepsin A (PPCA)

Proline, 32

Pro-matrix metalloproteinase-1 (pro-MMP1),
415

Q
Quantum dots (QDs), 245
Quurtz crystal microbalance (QCM)
based biosensors, 256
Quaternary aminopropvloxirate (QUAB),
126

R
Rayon fiber—cellulose acetate composites, 97
optical microscopy, 94
scanning eleetron micrograph of, 95
transmission infrared spectra, 94
Rayon manufacture, 97
Reactive oxygen species (ROS), 267
Regenerated ccllulose (Cellulose II), 48
cellulosic oligomers in, 50
hydroxymethy] group amount, 52
liquid amronia, trcatment with, 40
monoclinic cell, 51
packing cnergies of cellulose chains in unit
cell, 30
resolution of, 50
structural details of, 51
synchrotron X-ray data, 51
trans—gauche and gauche—trans positions, 51
two-fold symmetry, 50
X-ray diffraction studies, 49
Regeneration process, 40
Relenza. see Zanamivir

Respriratory syncytial virus (RSV), 4218
Rhabdomyosarcoma (RMS)
study, 426
Roseite particles in plasma membrane, 32-33
RSV. see Respiratory syncytial
virus (RSV)

S
Serine carboxypeptidase protective
protein/eathepsin A (PPCA), 406
Serine-threonine protein kinase AKT1, 425
SFK. see Src family protein tyrosine kinases
(SFK)
Short hairpin RNA (shRNA), 433
Sialidase NEU3, plasma membrane-
associated
A431 squamous carcinoma cells, 430
B-barrel structure, 429
cis- and rans-activity of, 430
functionz! implication of
and cell differentiation, 432-434
and membrane microdomains, 431432
and virus infection, 434435
locahzation of, 431
metabolic labeling, 430
Sialidases, 405
cancer and humaa NEU3
in acute lymphoblastic leukemia
(ALL), 439
apoptasis, 438
in colon cancer, 438
EGF receptor, 438
LacCer and, 438
overexpression, 439
Ras/ERK pathway, 438
functional implications of
abnommal growth of VSMC, 443
axon ouigrowth, 442
extracellular matrix proteins and, 443
ganglioside subsirates, 444
myelin associated glycoprotein
(MAG), 443
N-acetylneuraminyl-laetitol, 444
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Sialidases (cont)
NCX/GMI complex, 444
normal and atherosclerotic human aortic
intima, 443
TNF-a induction of matrix
metatloproteinase-9 (MMP9), 443
TrkA tyrosine protein kinase receptor
activation, 442
and immunity
Clostridium perfringens sialidase, 439
in human myeloid cell differentiation, 441
inhibition of adhesion, 440
Lewis X cxpression, 441
monocyte differentiation, 441
neutrophil adhesion, 441
overexpression of, 441
regulator of toil-likc receptors (TLRs)
activation, 44]—-442
role in, 440
in silico analysis, gene expression patierns
expression profile, 446447
GeneAtlas data, 447
GeneAtlas Gene Expression Database,
445-446
tissue-specific RNA expression pattern,
445446
UniGene cluster, 445
UniGene’s EST Expression Profile
Viewer, 444
in teleosts
cell-fractionation experiments, 450451
data from, 452
expression of, 451
(GM3 synthase overexpression, 451
organization of genes in man and, 450
in zebrafish Danio rerio, 449
Sialidosis
type | (normomorphic) sialidosis
cherry-red spot-myoclonus syndrome, 411
clinical phenotypes of, 411
symptoms, 411-412
type II (dysmorphic) sialidosis
clinical phenotypes of, 412
Sialyl Lewis X (sLeX), 243

SUBJECT INDEX

sLe*-GNPs, 268
SILICA 2010 Yellow, 88
Silicone oligomers polymerizing, 86
Smith degradation, 118
Sodium dodecyl sulfate polyacrylamide gei
electrophoresis (SDS-PAGE), 324
Spirobicyclic tautomer, 321
Src family protein tyrosine kinases (SFK), 432
Starch, 125
chemical modification of, 126
derivatives, applications, 175
elemental analysis for, 145-146
granule structure, 125-126
starch derivatives, 126
Strecker degradation reaction, 334
Structure analysis of (1 —4)-glucans
derivatives
average degree of substitution, 144
elemental analysis, 145-146
NMR spectroscopy, 146150
Zeisel method, 145
monomer composition {see Monomer
composition)
monomer residues along polymer chain
(see Monomer residues along polymer
chain distnibution)
Sulfation, 132
Sulfopropylation, 130
Surface features of cellulose
AFM images, 63
conformations, 64—65
hydroxyl group in, 63
interreticular distance, 63
intra-and intermolecular hydrogen
bonds, 62
organization of, 63
periodicities, 63
Synthons
Bichi cyclocondensation reaction,
351-352
1-deoxy-p-ervthro-hexos-2 3-diulose, 351
o-fructose-N-hydroxyurea, 352
glycosidase inhibitors, 351-352
isothio-/isoseleno-cyanates, 353
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N-protected p-fructosamine, 352353

oxazolidinonc and morpholinone,
353-354

phosphoroamidites, 353-354

T
Tamiflu. see Oseltamivir-phosphate
Tautomerization scheme, 317
Tautomers, 316
p-fruetosamine and N-alkyl-/-earboxyalkyl
derivatives
amino acids and proteins, 317
anomeric/carbonyl {carbon-2) signals,
317
p-fructose—amino aeids erystal structure
feature, 319
enamine, NMR technique. 317
hydrochloride and hydroacetate salt
molecular and crystal structurc, 318
ring conformations, 318
disaccharides, 320
1-amino- 1 -deoxy-4-O-glycopyranosyl-
o-fructose analogues, 320
glyeosyl substituent at O-6, 320
form proportions, 317-318
fructosamine, fixed structure
anomeric hydroxyl group, glycosidation/
carbamoylation, 321-322
N-alkenyl derivatives, 322
treatment, triphosgenc transformed, 322
X-ray diffraction, 322
N-aryl denvatives
acyclic keto proportion, 318-319
p-fructose—aniline equilibria, 319
fructosamine carbony! group hydration
rates, 319
keto isolation and structure, 319
N-allyl-N-(1-deoxy-B-p-tructopyranos-
1-y]) aniline, 320
N, N-di-p-fructosamines
1.2-enolization, 321
mono{ructose—aminegs taulcmertzation
pattern, 317, 320

spirobicyclic strueture, 321
X-ray diffraetion, 320-321
tautomerization scheme, 317
T-Cell helper peptide, 226
Tetrakis (hydroxymethyl)phosphonium
chloride (THPC), 235
2.2,6,6-Tetramethylpiperidine-1-oxy radical
(TEMPQO)
mediated oxidation of cellulose, 71
Tetraspanin-enriched microdomains
(TERMs), 432
Thermodynamieally controlled reactions
acylations, 131--132
cyanoethylation, 132
sulfation, 132
Thermopiastic composites of cellulose—
cellulose acctate, 9393
“grafting” of cellulose acetate chains, 95
macromolecular interaction
involved in, 96
mechanical performance, 55-96
optical microseopy, 94
production of, 95-96
T Lymphocytes, 262
Topochcmisiry of cellulose, 75
acetylation of cellulose, 76
conversion of cellulose T into cellulose 11
model of, 79
morphological modifications, 80
“shish-kebab™ morphology, 80-81
nanocrystals of, 80
“cellulose whiskers,” 81
chemical modifications by
cross-linking, 81
solid-state conversion of cellulose ! into
cellulose II1,, 7677
morphologieal changes, 78
Transesterification reactior, 75
Transforming growth facvor
(TGF)-P1, 357
Transglycosylases, 32
Trans-sialidases (TS)
apoplosis, 453
in biotechnology use, 454
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Trans-sialidases (TS) (cons)
conformattonal switch in active
center of, 457
detection of activity, 453
endothelial cell signaling, 453
in Endotrypanum species, 452
inhibitor of, 454
lactose-binding site, 455
In microorganisms, 452
polyclonal B cells activity, 453
reaction of, 452
sialyltransferase activities with
CMP-NeusAc, 453
sleeping siekness and Chagas disease,
453
T brucei TS
protein sequence, 458
trans-sialylation activity, 458
T. cruzi trans-sialidase
amino acid sequence with, 455
analysis, 458
binding studies with, 456
hydrolysis and transfer reactions
catalyzed by, 456
protein conformation involved
in, 457
Shed Acute Phase Antigens (SAPA)
repeats, 455
STD NMR experiments, 457
types of enzyme reaetion, 456
7" rungeli sialidase
crystal structure of, 455
Trifluoromethy|sulfonylation, 310
O-(3-Trimethylammonium-2-hydroxy)propyl
stareh, 126
Tri-n-butylphosphine (TBP), 247
Tri-n-octylphosphine oxide (TOPO), 247
Tri-n-octylphosphine (TOP), 247
Tri-O-methylated disacchandes, 159
Tunicin microerystals
diffraction pattems, 60
surfaee chains in, 61
transmission electron
micrographs, 61

Vv
Valonia cellulose
diffraction-contrast transmission electron
microscopy, 80
electron diffraction studics, 42
microcrystals, action of cellulases
on, 83
trielinic organization, 63
X-ray patterns of, 44
Vaseular cecll adhesion molecule
(VCAM)-1, 420
Vascular endothelial growth factor

(VEGF), 357
Vascular smooth muscle cells
(VSMC), 443
W

Water barrier test, 91
Water-soluble mctallic nanoparticles,
215
Whiskers, 58
acetylation of, 92
of celluloses, 60
meehanical modulus of, 59
produetion and application, 93
Whistler, R. L.
American Association of Cereal Chemists, 11
American Chemical Society
Division of Carbohydrate Chemistry
Executive Committee, 10~11
Claude S. Hudson Award of Division of
Carbohvdrate Chemistry, 13
Fred W. Tanner Lectureship of Chicago
Section, 13
Carbohydrate Chemistry for Food
Scientists, 12
in carbohydrate nomenclature
committce, 6
consultant to
companies producing industrial
gums, 11
com wet-milling company, 11
guar gum structural analysis, 7
Industrial Gums, 12
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Metheds in Carbohydrate Chemismry
series, 12
National Representative of United States, 11
Polysaccharide Chemistry, 6, 11
polysaccharides
calorie intake, 8-9
concept of sweetness, 8
derivatives of, 8
industrial utilizaton, 3
infrared (IR) speetrophotometry for
analysis of, 9
structure and function, 3
satellite eonferenees on carbohydrates, 10
Starch, Chemistry and
Techrology, 12
Stareh/Stdrke, 12
Steering Committee for Tntemational
Carbohydrate Symposia, 9-10
U.S. Carhohydrate Nomenclature Commitiee
glyean rule, 12

Williamson ether synthesis, 72
Williamson-type etherifications, 130
Wooed
eells crossseetion, 67
eellelose in
eleetron mieroscopy, 3!
heligal orientation, 67
fiber structure
represcntation, 67

X

Xanthate system, 68
Xyloglueans, 32

Z
Zanamivif, 427-428
Zeisel method, 118
for DSMS of alkyl’hydroxyatkyl
starches, 145
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A
ABCh. see N-(2-aminobenzoyl)cysteine
hydrazide
Agar group, polysaccharides
agaran—agarose hybrid, 163
algal species, 164
calcareous algae, 164
galactan structures, 162
gelling properties, 163
Gracilaria species, 162—-163
neutral regular agarose, 162
porphyrans, 162
sulfated polysaccharides, 165
Aldol-Wittig type of reaction, 74
Automated glycan analysis
development, 264-265
glycobiology and glycotechnology
biosynthetic pathway, glycoproteins,
221-222
synthesis and purification, 222
glycoblotting technology and SweetBlot
machine, 262
glycomics technologies
glycoblotting method, 234-261
mass spectrometry, 223-234
tryptic digests, 234
glycoproteins and GSLs, 220
GlycoWorkbench and SysBioWare, 261
N-glycan profiling and ratios,
263-264
proteomics and glycomics
glycosylation, 220-221
ORFs and PCR amplification, 221

297

C

Carrageenan, polysaccharides
Callophyllis hombroniana, 166—167
Gigartina lanceata, 167
KCl-soluble fraction, 166
partial reductive hydrolysis, 167
samples, 166
types, 165

D
DL-hybrids
agarans and carrageenans, 168
carrageenan-type structure, 169
polymeric molecules, 168
polysaccharides, 168

E
ECD. see Electron-capture dissociation
Electron-capture dissociation (ECD)
O-glycosylation site identification,
230-231, 234
spectra, 231, 233

F
Ferrier reaction, 58, 59
Fischer’s phenylhydrazone reaction,
234-236

Floridean starch, storage carbohydrates
amylolytic enzymes, 118, 119
elimination reaction, 119
enzymatic formation, 118
low-molecular glycosides, 117
structure and chirality, 117-118
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G

Glycoblotting method

ABCh and BlotGlycoABC™. 236239
analysis, O-glycans, 242-244
BlotGlyco H beads
preparation and SEM view, 239, 240
protocol, 239, 241
Fischer’s phenylhydrazone reaction,
234-236
human IgG N-glycans, 236, 237
human-milk osteopontin
BOA-labeled O-glycans, 243, 245
O-glycomics, 243, 244
mouse P19C6 cells vs. neural cells,
239-240, 243
N-glycans expression levels, 240-241
plant glycoproteins, 241-242
reverse
AFP, fibrinogen and recombinant human
EPO, 247-248
chromatography-based enrichment
processes, 246
fragment-ion counts, 259, 260
glycan heterogeneity and glycosylation
sites, 246, 247
GSL-aldehydes, 261
human cerebrospinal fluid, 248
mouse-serum PA-labeled sialyl
glycopeptides, 252-258
MRM, 258-260
MS/MS spectrum, PA-labeled sialyl
glycopeptide, 252, 259, 260
nonsialylated glycopeptides, 259, 261
sialic acid-focused glycoproteomics,
250-252
sialylated glycopeptides, 246247
terminal sialic acids, 246, 248
trans-iminization reactions, 239, 242

Glycofragment mass fingerprinting (GMF),

225,226

Glycosphingolipids (GSLs)

aldehydes, 261
biological roles, 220

GlycoWorkbench, 261

SUBJECT INDEX

Glycuronans
galactose and glucuronic acid, 173
sulfated galactans, 173174
GMF. see Glycofragment mass fingerprinting
GSLs. see Glycosphingolipids

H
Hall, L. D.
Cambridge period, 1984-2005

biofilm reactors, 37

calcium alginate, 38

Experimental NMR Conference (ENC),
38-39

food materials, 36-37

human diseases, 36

in vivo and ex vivo imaging, 36

MRI, 35-36

zero-quantum NMR methods, 34-35

graduate students, UBC, 34

NMR spectroscopy, carbohydrate
analysis, 12-13

sugars, pyranose ring, 12

angular dependence, coupling
constants, 18

Carr—Purcell-Meiboom—Gill spin-lock
sequence, 25-26

2-C-diacetoxythalliation, p-galactal
triacetate, 22

chemical microscopy, 30

chemical shift-resolved tomography, 33

chitosan, 31-32

3C NMR spectra, 23

13C T, values, sugars, 27-28

cyclic phosphates, 20

decoupling, 24

1,2:3,4-di-O-isopropylidene-x-D
-galactopyranose, 19-20

2D NMR methods, 31

electrophilic addition, fluorinated
species, 1618

europium, thulium and praseodymium,
25

E_'F couplings, 19

fluoro sugar period, 17
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9p NMR, fluorinated carbohydrates, 15
glycopyranosy! fluorides, 16
glycosyl fluorides, 15
'H-"H dipole—dipole relaxation
mechanism, 26
'H spin—lattice relaxation times, 26
internuclear double resonance
(INDOR), 24
interproton distances, 29
4J couplings, 18-19
J-multiplets, 30
Karplus dependence, 14
methoxymercuration, acetylated glycals,
21-22
nitroxide adducts, ESR spectroscopy, 33
noise decoupling technique, 23
nuclear magnetic double-resonance
methods, 19
paramagnetic ions, 32
pentopyranosyl fluorides, 16
radiofrequency (RF) carrier, 23
scientific literature, 14—15
shift reagents, 25
stereospecific effects, anomeric
protons, 27
syn-diaxial and vicinal gauche effect, 27
tin coupling constants, 21
T-null method, 28-29
zeugmatography technique, 30
HILIC. see Hydrophilic-interaction
chromatography
huEPO. see Human erythropoietin
Human erythropoietin (huEPO)
glycan heterogeneity, 222, 227
glycoproteomics technique, 247-249
Hydrophilic-interaction chromatography
(HILIC)
glycopeptide separation, 228, 234
reverse glycoblotting method, 246

M
MALDI. see Matrix-assisted laser-desorption
ionization
Mass spectrometry (MS)

description, 223
disaccharides characterization, 147
glycomics
cross-ring fragments and
permethylation, 225, 227
elucidation, glycan compositions, 225
GlycosidIQ platform, 225
GMF procedure, 225-226
MALDI-based ionization, 223, 225
N-and O-glycans, 223
protocol, 223, 224
glycoproteomics
ECD-MS/MS spectrum and analysis,
230-232
electron-induced dissociations, 230
HILIC and lectin-affinity
chromatography, 228
huEPO, 222, 227
O-and N-glycosylation sites, 231,
233-234
periodinate-based nonspecific oxidation,
227-228
purified human plasma serotransferrin,
228,229
methyl groups, 146
post-source decay (PSD) mode, 148
prompt fragmentation, 149
red algal galactans, 147
soft-ionization methods, [48
sulfated oligosaccharides, 147-148
Matrix-assisted laser-desorption ionization
(MALDI)
mass mapping, 223
plate, 262
TOF and TOFMS analysis
asialo-glycopeptides, 247
crude tryptic digests, human IgG,
236, 237
N-glycan profiling, 263
O-glycans, 243, 244
Methylation analysis
alkoxide, 142-143
D-galactose residues, 142
polysaccharide, 143
red algal galactans, 143
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Montreuil, J.
glycomics, 5
human milk glycoproteins, 5
lactotransferrin discovery, 5
pentose-containing nucleic acids, 4
MRM. see Multiple-reaction monitoring
MS. see Mass spectrometry
Multiple-reaction monitoring (MRM)
channels, 259
experiments, 252, 259
glycoblotting-assisted assays,
250, 252
reverse glycoblotting-assisted assays,
259-261
technology, 248, 250

N
N-(2-aminobenzoyl)cysteine hydrazide
(ABCh), 237, 238
Noise decoupling technique, 23
Nuclear Overhauser enhancement
spectroscopy (NOESY), 30, 31

(0)
Open reading frames (ORFs), 221
ORFs. see Open reading frames

P

Partial acid hydrolysis
agarose and 3,6-anhydrogalactose,
133-134
borane-4-methylmorpholine, 133
carrageenans autohydrolysis, 132
galactans, 132
glycosidic bonds, 138
oligosaccharides, 135-137
partial depolymerization, 135
pyruvic acid residues, 135
structural analysis, agar, 133
PCR. see Polymerase chain reaction
Polymerase chain reaction (PCR)
amplification, 221
glycanspecific enrichment, 234

R

Red algae polysaccharides

agars and carrageenans, 116
algal systematics and polysaccharide
composition
acid hydrolysis, 179
advantages, 178
chemical structures, 177
molecular genetics, 179
NMR spectroscopy, 178—179
reductive hydrolysis procedure, 178
cellulose, mannans and xylans
acid hydrolysis, 120
biosynthesis, 120
cellulose preparations, 120
chemical structure, 121
conchocelis and generic phases, 120
matrix-assisted ultraviolet laser, 121
relative insolubility, 119-120
water-insoluble, 122
chemical investigation, 116
galactans structural analysis, 116-117
gelling galactans, 117
glycuronans, 173-174
storage carbohydrates, floridean starch,
117-119
sulfated galactans
agar group, 162—-165
biological activity, 169-171
carrageenan group, 165-167
chemical methods, 129-145
pL-hybrids, 168-169
enzymatic and immunological methods,
155-161
information and nomenclature, 122—-127
isolation, 127-128
physicochemical methods, 145-155
sulfated mannans
anticoagulant action, 173
aqueous sodium chloride, 172
mannose and xylose, 171-172
unicellular and freshwater
heteropolysaccharides, 174—177
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Freezing—thawing procedure, 127

Retrosynthetic analysis, trehazolin
functionalized cyclopentitol, 49, 50
thiourea derivative, 49

S
Spin-echo correlated spectroscopy (SECSY),
30, 35
Sulfated galactans

biological activity
anticoagulant activity, 169
bacterial lipopolysaccharides, 171
carragenans, 169
exhibit antioxidant activity, 171
inhibitory effect, 170
matrix-degrading enzymes, 170-171
potent antiviral activity, 170

chemical methods
composition analysis, 129-132
desulfation, 138-142
methylation analysis, 142—-144
partial acid hydrolysis, 132—138
periodate oxidation, 144

pL-hybrids, [68—169

enzymatic and immunological methods
agarolytic enzymes, 155-159
carrageenans, 159-160
enzymes releasing sulfate, 160161
immunological methods, 161

information and nomenclature
biological source, 124
carrageenans, 124—125
desulfation procedures, 127
“‘deviating’’ structures, 123
disaccharide repeating units, 122
physicochemical properties, 122
red algal galactans, [23-124
shorthand terminology system, 126
structural analysis, 126-127

isolation
algal biomass treatment, 127
analytical procedures, 128
carrageenans fractionation

procedure, 128

gel-forming ability, 127
Freezing—thawing procedure, 127
size-exclusion chromatography, 128
physicochemical methods
mass spectrometry, 146—149
nuclear magnetic resonance
spectroscopy, 149—155
vibrational spectroscopy, 145-146
polysaccharides
agar group, 162-165
carrageenan group, 165-167
Sulfated mannans
anticoagulant action, 173
aqueous sodium chloride, 172
mannose and xylose, 171-172
Swern oxidation, 54-55
SysBioWare, 261

T

Trehalase inhibitors

enzymes, 46

glycoconjugates, 46

sugar isothiocyanate fragment, synthesis
azido derivative, 51
p-elimination, unstable dithiocarbamide

triethylamine salt, 51, 52
benzylation and mesylation, 51-52
p-galactose pentaacetate, 51, 53
metal isothiocyanate, 50
Sn2-type azidation, 51, 53
Wittig—Horner—Emmons type of
reaction, 51, 52

trehazolamine fragment synthesis
acylated oxazolidinones, 81-82
analogues, 53, 54
cis-2-butene-1.4-diol, 82-85
cyclopentadiene, 77-81
p-arabinose, 65-66
p-glucose, 54-60
D-mannitol, 66
D-mannose, 60—63
p-ribonolactone, 7377
D-ribose, 63-65
3-hydroxymethylpyridine, §5-87
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Trehalase inhibitors (cont.)

myo-inositiol, 68—73
norbornyl derivatives, 85
sugar 1,5-lactones, 66—68

trehazolin

biosynthesis, 48—49

description, 47

natural occurrence and characterization,
47-48

retrosynthetic analysis, 49-50

synthesis (see Trehazolin synthesis)

Trehazolamine fragment synthesis
acylated oxazolidinones, 81-82
analogues, 53, 54
cis-2-butene-1,4-diol, 82-85
cyclopentadiene, 77-81
D-arabinose

p-methoxybenzyl (PMB) group, 65-66
2,3,5-tri-O-benzyl p-arabinose, 65

D-glucose

S-epi-trehazolin, 57, 59

epoxidation, 55

Ferrier reaction, 59

hydrogenation, azido group, 57

open-chain O-methyloxime derivative,
54, 55

reductive carbocyclization, 55, 57

regiospecificity, 60

silylation and benzylation, 57, 58

Swern oxidation, 54-55

7ZnCl, treatment, 57

p-mannitol, 66
D-mannose

deacetylation and monoacetonation, 60

free-radical cycloisomerization, 61, 62

O-benzylhydroxylamine, 61

regio-selective benzylation, 60-61

trehazolamine diastereoisomeric
analogue, 61, 62

triethylborane plus triphenyltin
hydride-mediated carbocyclization,
63

p-ribonolactone, 73-77
D-ribose

anhydrous ethanol treatment, 63—-64
free-radical cyclization, 63
N,N-dimethylformamide (DMF), 65
3-hydroxymethylpyridine, 85-87
myo-inositiol
acid hydrolysis, 72-73
cis-hydroxylation, 72
deacylation, 69
exo-alkene, spiroepoxide, 69, 70
free hydroxyl group oxidation, 71
osmium tetraoxide treatment, 70
penta-N,O-acetyl derivatives, 70, 71
periodate oxidation, 68—69
peroxyacid oxidation, exo-methylene
group, 73
norbornyl derivatives, 85
sugar 1,5-lactones
glycosidases inhibition, 68
hydrogenation, 67—68
2-iodo-5-formyl-1,5-lactone and
precursor synthesis, 66, 68

Trehazolin synthesis

anomeric center, trehazolamines

amino alcohols, 93, 95

aminocyclitol condensation, 90

benzyl groups removal, 96, 98

bromodeoxy and epoxy analogues, 99

coupling, 92, 93

cyclization, 99, 100

cyclohexyl analogue, 99—-101

diastereoisomer, 92, 94

5-epi-trehazolin, 90, 92

HCI, MeOH, 96, 97

hydrogenolysis, 89

intramolecular cyclization, 87

N-alkyl and N-aryl ureas, 89, 91

oxazoline formation, 96, 98

replacement, aminocyclitol, 93, 95

2,3,4,6-tetra-O-benzyl-1-deoxy-o-
D-glucopyranosyl isothiocyanate,
89, 90

trehalostatin diepimer, 96

trehazolin tribenzyl ether, deprotection,
89, 91
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biosynthesis, 4849
deoxynojirimycin analogues

1-deoxynojirimycin-trehalamine fused

compounds, 106, 107

desilylation, tetrasilylated compound, 107

disubstituted thiourea, 108

N-(tert-butoxycarbonyl)glycine, 106, 107

1-thiatrehazolin
acetal hydrolysis, 104
intramolecular nucleophilic

displacement reaction, 104, 105

trehazolamines

o and f anomers, 103, 105

6-isothiocyanoglucose derivative,
coupling, 100, 102

maltose-type trehazolin derivatives,
101, 103

oxazolidinone hydrolysis, 101, 104

pseudodisaccharides, inhibitory
activities, 100

2,3,4-tri-O-benzyl-6-deoxy-
6-tluoro-o-D-glucopyranosyl
isothiocyanate, 102, 105

U

Unicellular and freshwater

heteropolysaccharides

Apophloea lyallii, 177

medullary cells, 176

molecular structure, 174-175

NMR spectroscopy, 175
oligosaccharides, 175

osmotic and ionic conditions, 176
partial acid hydrolysis, 174
polyacrylamide gel electrophoresis, 177
viscosity, 176

W

Wittig—Horner—Emmons type of reaction,
51,52

X

Xylans
acid hydrolysis, 120
biosynthesis, 120
cellulose preparations, 120
chemical structure, 121
conchocelis and generic phases, 120
matrix-assisted ultraviolet laser, 121
relative insolubility, 119-120
water-insoluble, 122
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A
2-Acetamido-1,2,5-trideoxy-1,5-imino-p-
glucitol, 192-193
1-C- (5-Adamantanylmethoxy)pentyl-1-
deoxynojirimycin, 252
Alditols-oxo-Cr(V) complexes
classification of, 80
difference, EPR parameters, 81
EPR spectra, 79-80
five-membered vs. six-membered chelates,
78
g and ©"A tensors, 78
hyperfine substructure, 79-81
isomers, 84
Aldohexoses-0xo-Cr(V) complexes
anomeric forms, 89
D-galactose and p-fructose ligands, 86-87
EPR signals, 88
furanose sugars, diol groups of, 92-93
ligand-exchange reactions, 89
NADH, 87
redox reaction pathways, 87-88
reduction mechanism, 93-94
room-temperature CW-EPR spectra, 90-92
six-coordinated complex formation, 88
N-Alkyl-1-deoxy-p-galactonojirimycin, 210
2-0-Alkylated iminoxylitol, 252
Allosteric glycosidase inhibitors. See
Noncompetitive glycosidase inhibitors
Ambroxol, 206
Amine-based inhibitors, 208-211
6-Amino-6-deoxycastanospermine, 238
5-Amino-5-deoxy-p-glucose, 189, 212

2,3-anhydro-4,6-0-benzylidene-a-n-
mannopyranosyl 4,6-0-benzylidene-u-
p-glucopyranoside, 36

3,4-Anhydro-5-0O-benzyl-1,2-0-
isopropylidene-o-p-galactoseptanose, 132

(-)-Anisomycin, 49

Antisense oligonucleotides (AONs), 168

Antisense therapy, 171

Azepanes, 125

B
Beciparcil, 176-177
5,7-0-Benzylidene-3-deoxy-3-nitro-u-p-
glycero-p-altro-septanoside, 150
5-0-Benzyl-1,2-O-isopropylidene-a-p-
galactoseptanose, 132
5-0-Benzyl-1,2-O-isopropylidene-o-p-
glucoseptanose, 132
5-0-Benzyl-1,2-O-isopropylidene--p-
glucoseptanose, 132
6-0-Benzyl-2,3-O-isopropylidene-p-ribose,
143-144
5-0-Benzyl-1,2-O-isopropylidene-4-0-
methyl-o-D-galactoseptanose, 132
5-0-Benzyl-1,2-O-isopropylidene-3-0-
methyl-o-p-guloseptanose, 132
5-0-Benzyl-1,2-O-isopropylidene-4-0-tosyl-
o-p-galactoseptanose, 132
Brevetoxin, 126
Broussonetine E, 192
N-Butyl-1-deoxynojirimycin vs. ceramide, 250
5-O-tert-Butyldiphenylsilyl-2,3-0-
isopropylidene-p-ribonolactone, 146
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C

Calystegine B2, 192

Carbohydrate-related glycosidase inhibitors
competitive inhibitors, 208-211
substrate-related covalent inhibitors,

206-208

Castanospermine, 218
superposition of, 229, 231

Chloroethyl pyranoside, spiroacetal

derivatives of, 54
4-Chloro-galacto-sucrose, 21-23
Chromium(V) complexes

applications, 71
carcinogenicity, 70-71
chromium(VI) oxidation reaction,
70-71
spectroscopic techniques, 72
Ciguatoxin, 126
Competitive glycosidase inhibitors, 208-211
Conduritol B epoxide, 230
Conformational analysis, septanose
monosaccharides
anomeric effect, 159
*C NMR shifts, 161-162
conformational map of, 157
low-energy conformations, 156—160
methyl o-p-glycero-p-ido-septanoside,
154-156
methyl a-septanoside, crystal structure,
159-160
observations, 157-158
5-0O-methyl septanosides, 161
pseudorotational wheel, 157
seven-membered rings, 154-156
six-membered ring systems, 154
T conformers, interconversion of, 156
Covalent glycosidase inhibitors,

203-204
[CrO(cis-O1,02-cyclohexanediolate)2], 81
[CrO(trans-O1,02-cyclohexanediolate)2], 81
C-6-substituted septanosides, conformational

analysis, 158

C-6-unsubstituted septanosides,
conformational map of, 157
Cyclophellitol, 207

D
DADMe-immucillin-H, 243-244
Database CAZy (Carbohydrate-Active
EnZymes), 196
6-Deoxycastanospermine, 218
5-Deoxy-2,3:6,7-di-O-diethylidene-p-
allo-heptitol., 165-167
3-Deoxy-3-fluoro-calystegin B2, 221
1-Deoxyfluorocastanospermine, 218
6-Deoxyfluorocastanospermine, 218
6-Deoxy-6-fluorocastanospermine, 223
1-Deoxy-L-fuconojirimycin, 239
I-Deoxynojirimycin. See 1,5-Dideoxy-1,5-
imino-p-glucitol
Desosamine hydrochloride, Guthrie
phenylhydrazine cyclization, 18-20
p-Galactose diethyl dithioacetal, 127-128
1,6-Dideoxy-6,6-difluoronojirimycin,
219-220
1,7-Dideoxy-7-fluorocastanospermine, 218
1,4-Dideoxy-4-fluoronojirimycin, 218
1,4-Dideoxy-1,4-imino-p-arabinitol,
191-193, 240
1,5-Dideoxy-1,5-imino-p-glucitol,
189-190, 212
superposition of, 229, 231
1,4-Dideoxy-1,4-imino-p-mannitol,
192-193
1,5-Dideoxy-1,5-imino-p-mannitol, 191
2,5-Dideoxy-2,5-imino-p-mannitol, 190, 212
2,5-Dideoxy-2,5-imino-p-mannitol, 192
1,5-Dideoxy-1,5-imino-L-fucitol, 192—193
4.4-Difluoro isofagomine, 221
3,21-Di-O-acetylcichoridiol, 204
2,7-Di-0-benzyl-4-deoxy-4-nitro-o.-b-
glycero-p-talo-septanoside, 150
Dissociative ion-pair SN1-type mechanism,
12
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E
Electron paramagnetic resonance (EPR),
72-73. See also Oxo-Cr(V)-sugar
complexes, structural characterization

Endoplasmatic Reticulum a-1,2-Mannosidase

I, 233
4-epi-isofagomine, 210
pKa value, 213-214
Ethyl B-p-galactofuranoside, 133

F

Fagomine. Seel,2,5-Trideoxy-1,5-imino-p-

arabino-hexitol
Fischer nitromethane cyclization, 15-18
4-Fluoro-galacto-sucrose, 45

G
a-Galactosidases, 202
Glucohydroximolactam, 229
Glucotetrazole, 229
Glycon structure
a-galactosidases, 202
[-galactosidases, 199
a-glucosidases, 200-202
B-glucosidases, 197-199
s-mannosidases, 202-203
Glycosidase inhibitors
carbohydrate-related inhibitors
competitive inhibitors, 208-211
substrate-related covalent inhibitors,
206-208
high-molecular-weight inhibitors, 203
nonsugar inhibitors, 204-206
small molecules, 203-204
Glycosidases, structure determination
of, 216
Glycoside hydrolases
general features of, 193-194
inverting and retaining enzymes, 195
Golgi a-mannosidase 11, 233-235
£ tensor, 72-73
Guthrie phenylhydrazine cyclization,
18-20

H
Heptoses, 123
2,3,6,1' 4,'6'-Hexa-O-pivaloylsucrose, 24
High-molecular-weight glycosidase
inhibitors, 203
Hydroxy acids-oxo-Cr(V) complexes
aldonic acids, 102
p-gluconic acid, 103
p-glucuronic acid, 105-107
I-hydroxy acids, 100-101
uronic acids, 104-105
L-glycero-p-manno-Heptose, 127-128

|
Imino sugars

aza-sugars, 211

breakthrough of, 191

catalysis visualization
N-acetylhexosaminidases, 236-239
fucosidases, 239-240
p-galactosidase, 236
D-glucosidase inhibitors, 224-233
p-mannosidase inhibitors, 233-236
nucleoside hydrolases, 242-246
pyrrolidine, 240-242

deoxyfluoro derivatives, 217-224

discovery of, 189-192

enzyme—inhibitor complexes, 259-274

functional groups, significance of, 216-217

increased hydrophobicity, 248-254
lipophilic inhibitors, 254-256
non-glycon binding sites, 246-256
PDB-entries, table of, 259-274
pKa value, 213
stereochemical considerations, catalytic
protonation, 214-216
Immucillin-GP, 243
Immucillin-H, 243
Inverting glycohydrolases, 195
mechanism of, 195
Irreversible glycosidase inhibitors. See
Covalent glycosidase inhibitors
Isofagomine, 209-210
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K
Kifunensine, 192-193

M
Mannoimidazole, 234-236
o-Mannosidases, 202-203
Methyl 2-acetamido-3.4,5,7-tetra-O-acetyl-
2-deoxy-u-p-glycero-p-ido-septanoside,
134-136
Methyl 2-acetamido-3,4,5,7-tetra-O-acetyl-
2-deoxy-a-p-glycero-p-ido-septanoside,
134-135
Methyl a-p-glycero-p-ido-septanoside, 163
Methyl a-p-glycero-p-ralo-septanoside, 141
Methyl B-lactoside, benzoylation of, 30-31
Methyl 3-bromo-3-deoxy-f-malioside, 22
Methyl 2,5-di-O-benzoyl-3,4-0-
isopropylidene-f-L-ido-septanoside,
130-132
Methyl glycosides-oxo-Cr(V) complexes
potential binding modes, 95
room-temperature CW-EPR signal, 94-95
synthesis models of, 97
Methyl 2,3-N-acetylepimino-4,6-0O-
benzylidene-2,3-dideoxy-o-b-
allopyranoside, 20-21
Methyl 2,3 4,5-tetra-O-acetyl-p-p-
galactoseptanoside, 134135
Methyl 2,3 4,5-tetra-O-benzyl-p-p-glycero-
D-gulo-septanoside, 148-149
Methyl 3,4,5,7-tetra-0O-benzyl-2-
benzylamino-2-deoxy-a-p-glycero-p-
ido-septanoside, 134—135
Methyl 3,4,5,7-tetra-O-benzyl-2-
benzylamino- 2-deoxy-o-p-glycero-n-
ido-septanoside, 134-135
Methyl 2,3,4,5-tetra-O-methyl-p-p-
glucoseptanoside, 128-129
5'-Methylthioadenosine nucleosidase
(MTAN) inhibitors, 210-211
Methyl 3 ,4,6-trideoxy-3,4-epimino-o-1-
galactopyranoside, 20-21
Monosaccharide septanoses, 127-133
Mycaminose, 17

N

4-Nitrophenyl 6-deoxy-f-p-
galactopyranoside, 198

4-Nitrophenyl 6-deoxy-B-p-glucopyranoside,
197

Nojirimycin, 125

Noncompetitive glycosidase inhibitors,
203-204

Nonsugar inhibitors, 204-206

0]
a-1-C-Octyl-1-deoxynojirimycin, 252
Oligonucleotides (ONs), 122-123
Oxacycloheptatriene, 138—139
Oxepines

aldoseptanoses synthesis, intermediates in,
141
cyclopropanation and ring expansion,
138-141
glycosylations, 147-149
isomers, 145 .
RCM strategy, 144145 i
ring-closing metathesis, 143-147 1
types of, 145
Oxidative degradation, sugar diethylsulfonyl
dithioacetals, 12
Oxo0-Cr(V) complexes
ENDOR spectrum, 75-76
HYSCORE spectrum, 75-76
temperature CW-EPR spectra, 74
advantage and drawback, 73
alditols, 77-86
aldohexoses, 86-94
aldopentoses, 86-94
hydroxy acids, 100-108
isotropic hyperfine coupling, 74-75
methyl glycosides, 94-97
parameters, 72-73
Oxo0-Cr(V)—sugar complexes, structural
characterization
2-acetamido-2-deoxy-p-glucose, 98
alditols
classification of, 80
difference, EPR parameters, 81
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EPR spectra, 79-80
five-membered vs. six-membered
chelates, 78
g and “"A tensors, 78
hyperfine substructure, 79-81
isomers, 84
aldohexoses
anomeric forms, 89
EPR signals, 88
furanose sugars, diol groups of, 92-93
p-galactose and p-fructose ligands,
86-87
ligand-exchange reactions, 89
NADH, 87
redox reaction pathways, 87-88
reduction mechanism, 93-94
room-temperature CW-EPR spectra,
90-92
six-coordinated complex formation, 88
aldopentoses, 86-94
2-deoxy-p-arabino-hexose, 98
2-deoxy-p-erythro-pentose, 98
ENDOR spectrum, 75-76
hydroxy acids
aldonic acids, 102
p-gluconic acid, 103
p-glucuronic acid, 105-107
1-hydroxy acids, 100-101
uronic acids, 104—105
methyl glycosides
potential binding modes, 95
room-temperature CW-EPR signal,
94-95
synthesis models of, 97
oligosaccharides, 108-114
3-0-methyl-p-glucopyranose, 99-100
polysaccharides, 108-114

P
Penarolide, 204
2,3.4,5,6-Penta-O-acetyl-1-chloro-1,1-
dideoxy-1-ethylthio-p-galactose
aldehydrol, 133
(-)-Pentenomycin I, 48, 50

Phosphoramidites, synthesis of, 167

Protein—septanose interactions, lectin-binding
studies, 172-174

Purine nucleoside phosphorylase (PNP)
inhibitors, 210-211

Pyrimethamine, 206

R
Raffinose, chlorination of, 41, 42
RCM strategy. See Ring-closing metathesis
(RCM) strategy
Retaining glycohydrolases
mechanism of, 196
pathway, 196
Reversible glycosidase inhibitors. See
Competitive glycosidase inhibitors
Richardson’s rules, 57-58
pictorial summary of, 59
Ring-closing metathesis (RCM) strategy,
144145
RNAseH, 171

S
Septanose carbohydrates

fused polycyclic marine toxin ethers, 126

investigations, 163—-177
oligonucleotides, 168-171
protein—septanose interactions, 172-176

polyhydroxylated azepanes, 125

research areas, 125

strategies, septanosides
cyclization via C—O bond formation,

127-138
Septanose monosaccharides, conformational

analysis

anomeric effect, 159

13C NMR shifts, 161-162

conformational map of, 157

low-energy conformations, 156—160

methyl «-p-glycero-p-ido-septanoside,

154-156
methyl «-septanoside, crystal structure,
159-160
observations, 157-158
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Septanose monosaccharides, conformational
analysis (cont.)
5-0-methyl septanosides, 161
pseudorotational wheel, 157
seven-membered rings, 154—156
six-membered ring systems, 154
T conformers, interconversion of, 156
Septanoses synthesis, ring expansion of cyclic
ketones, 150-151
Septanose sugars
expanded monomer approach, 123
transannular reactions of
electrophilic intermediates, 153
precursors, 153
products of, 153
Septanosides, 123-125
Siastatin B, 192
Small molecules glycosidase inhibitors,
203-204
(S)-Spirobi-1,4-dioxane, 55
Substrate-related covalent glycosidase
inhibitors, 206208
Sucralose. See 4,1'6'-Trichloro-4,1'6'-
trideoxy-galacto-sucrose (TGS)
Sucrose, hepta-pivaloylation of, 21-23
Sugar diethylsulfonyl dithioacetals, oxidative
degradation of
Fischer nitromethane cyclization, 15-18
plausible mechanism, 13
Richardson and Hough's mechanistic
proposal, 14
stereostructure of, mycaminose, 17

Swainsonine, 191, 212
(-)-Swainsonine, 48, 52

T
2,3,4,5- Tetra-O-acetyl-6-O-tosyl-p-galactose
diethyl dithioacetal, 151-152
2,3.4,5-Tetra-O-methyl-p-glucose, 128-129
1,3,4,6-Tetra-O-pivaloyl-p-p-fructofuranosyl
2,3,6-tri-O-pivaloyl-¢-p-
glucopyranoside, 21-23
5-Thio-p-5-thio-p-xylopyranose, 189-190
5-Thio-L-idopyranose, 189-190
6-Thioseptanosides, 151
Thymidine, 169
Trehalose, 3,30-dideoxy-analogues of, 35
4,1'6'-Trichloro-4,1'6'-trideoxy-galacto-
sucrose (TGS), 10-11
1.2,5-Trideoxy-2-fluoro-1,5-imino-p-
glucitol, 218
1,2,5-Trideoxy- 1-fluoro-2,5-imino-p-
mannitol, 223
1.4,6-Trideoxy-6-fluoro-1,4-imino-p-
mannitol, 220
1.4.6- Trideoxy-6-fluoro-1,4-imino-p-
mannitol, 222
1,2,5-Trideoxy-1,5-imino-p-arabino-hexitol,
125, 189
1,4,6-Trideoxy-1,4-imino-p-mannitol, 212
Triethylamine-mediated cycloisomerization,
146
2.3.5-Tri-O-benzyl-p-arabinofuranose,
143-144




	v.62
	v.63
	v.64
	v.65

	v.66



