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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-BenzoyI-tri-O-benzoyl-protected 
glycosyl donor, investigation of, 207 

Benzyl ethers, for glycosylation reactions, 
116 

Biallylic couplings, 68 
Biantennary heptasaccharide, 

convergent block synthesis
 
of,I72-173
 

Bidirectional approaches 
to oligosaccharide synthesis, 211-213 
in solid-phase synthesis, 220 

Biological effects, of TcTS, 350-352 
Biological functions, of T. 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 
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CAGPLUS,25 
Campylobaeter jejuni, 7 
Campylobacter spp., 7 
Candida albicans, 287 
Canonical vector representation 

development of, 110 
of galactopyranosyl oxacarbenium 

ions, 95, 96t, 97 
pseudorotation in. Ill, 111f 

Carbohydrate structures, in T. cruzi mucins, 
327-335, 329f 

Carbon-carbon couplings, 51-59 
3feeee, 55-59 
3Jccoc- 52-55, 56f 

Carbon-tin couplings, 3feeesn' 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-35If 
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 rnucins, 

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 

arrned--disarrned 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 

o-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 
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oxacarbenium ion
 
equilibrium with, 99
 
facial selectivity and, 100--101
 
ionization and, 137
 

Convergent block synthesis, 169-177 
advantages of, 173 
of alternating Jl-(l-+3)-Jl-(l-+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 ce-mannans, 258 
of Jl-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, 36-45 
proton-nitrogen, 45--47 
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 c-rnannans, 267-269 

Cyclohexane phosphonate derivatives, TcTS 
inhibition with, 346 

Cyclohexanes, 3J HCCH 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
 
3JCCCC' 59
 
3JCCOC' 55, 56f
 
3]PCCF,63
 
4JHCCCH, 65--66, 66f
 
4J HC=CCH,68
 
3JHCNc,32-33
 
3JHCOC, 39--40
 

3JHCOH, 33-35, 35f 
3JHOCC' 43, 44f 

DFT. See Density functional theory methods 
Dihedral angle 

couplings over four bonds, 64--68 
3Jcccc,57-59
 
3Jccoc,52-54
 
3lpccF, 62--63 
3JHccc,41 
5JHCCCCH,68-69
 
4JHCCCH, 65, 66f
 
3JHCCH, 22-26,30
 
3JHcCN,46,46f--47f 
3JHCNF and 4JHCCNF, 62
 

3J HCNH' 33
 
3JHCOC, 37, 39,39f
 
3JHCOp,48,50
 
3JHcsc,42
 
3JHocc,43,44f
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Dihedral angle (cant.) 
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-Dinitropheny1 glycosides, torsional 
disarming of, 205-206 

2,3-Di-O-(fJ-D-galactopyranosyI)-D
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 3JHCCH, 25 

(.(-( 1--+4)-Eicomannan, stereocontrolled 
synthesis of, 272-273 

Electronegativity orientation 
3J c c o c,54 

3JHCCF,60
 
3JHCCH, 23-24, 23f-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 
5JHCCCCH, 68-69, 69f 
5JHCC~CCH, 69 

Fluorine 
in orthogonal strategy, 189-191 
for two-step activation, 182-184 

Fluorine couplings, 60-63 
3JCCCF and 3JCOCF, 62 
3J FCCF, 62-63 

3JHccF,60-61 

3JHCNF and 4JHCCNF, 61-62 

Fluorous tag-supported synthesis, of 
oligosaccharides, 226-229 

Force field 
Allinger's MMI, 24 
CHARMM, 38-39, 50 
MM2-85,31 
for molecular mechanic calculations, 87 

Four bond coupling constants 

4JHCCCH' 64-68, 66f 
4JHC~CCH' 68 

FPT-INDO calculations, 38,42 
Free energy, in geometry 

optimization, 110 
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molecular mechanic calculations, 87
 
bond coupling constants
 
cccH,64-68,66f
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NOO calculations, 38, 42
 
mergy, in geometry
 
iptimization, 110
 

Frequency calculations, for galactopyranosyl
 
oxacarbenium ions, 91-92, 93t, 94,
 
94f,95f
 

Fucosyl GMI oligosaccharide, synthesis 
of,209-21O 

G
 
IG7 antigen, GPI in, 317-318
 
{3-Gal-(1-t3)-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, 106-107f,
 

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,
 

9lf, 92, 94
 
rotation role in, 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, 141
 
protecting groups, 119-121
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substituents, 121
 
side-chain orientation and
 

conformation, 109-118
 
protecting group interactions, 118
 
reacti vity, 109-110
 
ring-inversion barrier, 110--114,
 

III f. 112f, 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
 
{3-o-Galf(1-t4)[{3-o-Galp(I-t6)]GlcNAc,
 

synthesis of, 329-331
 
{3-o-Galf(1-t4)GlcNAc, synthesis of,
 

329-330
 
Galili pentasaccharide, bidirectional strategy
 

for synthesis of, 212-213
 
Galp, of T. cruzi GlPLs, 328
 
{3-o-Galp(l-t3)-{3-o-Galp-(I-t6)-[{3-o-Galf


(1-t4)]-o-GIcNAc, synthesis of,
 
331-332
 

{3-o-Galp(1-t2)[{3-o-Galp(I-t3)l-{3-o-Galp
 
(l-t6)[{3-o-Galf(1-t4)]-o-GIcNAc,
 
sialylation of, 341
 

{3-o-Galp(l-t3)[{3-o-Galp(l-t2)]-{3-o-Galp
 
(1-t6)[{3-o-Galf( I-t4)]-o-GIcNAc,
 
synthesis of, 331-333
 

ct-o-Galp-( I-t6)-{3-o-Galp-OMe,
 
sialylation of, 342
 

{3-o-Galp-(l-t6)-{3-o-Galp-OMe,
 
sialylation of, 343
 

{3-Galp-( I-t4)-GlcNAc-ct-L-threonine
 
(LacNAc-ct-threonine), synthesis of, 333
 

GAUSSIAN94 program
 
for 31eeoc- 53
 
for 31HccF, 61
 

GAUSSIAN98 program
 
for 31Hcoc, 40
 

for 41HcccH, 67
 
GAUSSIAN03 program
 

for 31ccoc , 55
 
for 31Hocc, 43-45
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Genetic variability, of T. cruzi mucins, 
322-327, 326f, 326t
 

Geometrical factors, 3Jccoc, 54-55
 
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, 336--352, 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 T. cruzi glycoproteins, 317-318
 
of T. cruzi anchors
 

lipid remodeling of, 319-320
 
structure of, 314, 314/
 
in T. cruzi glycoproteins, 315-318, 316f
 
transfer of, 320-321
 

of tGPI mucins, 335
 
in trans-sialidases, 317
 

Glycopyranosyl groups, oxacarbenium
 
ions and, 84
 

Glycopyranosyl oxacarbenium
 
ions, importance of, 83-84
 

Glycosidases, oligosaccharide synthesis with,
 
233-234
 

Glycosidic bonds
 
breakage of, 84
 
formation of, 84
 

IX-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 o-mannans, 262-263
 

Glycosyl donors, super-armed, for
 
oligosaccharide synthesis, 206--207
 

Glycosyl processing enzymes (GPEs). See 
also Galactopyranosyl oxacarbenium 
ions 

applications of, 83-84
 
glycosylation by, 130
 
KIE studies for TSs of, 113-114
 
reacti vity of, 121
 
study of, 85, 87
 

Glycosylation reactions. See also One-pot 
glycosylation strategies
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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, 146--147
 
oxacarbenium ions and, 98
 
principles of, 165-167
 
proton transfer in, 105, 106--107f, 109,
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energetic magnitude of, 135-136
 
neighboring-group participation,
 

131-132, 133-134f, 135
 

rei 

ste 

sur 
tnu 

Glycc 

Glycc 
s 

Glyco 

GM3 
gp 85,
 
GP72, 
GPEs. 
GPI. ~ 

GPI IT 

2
 
GS-40
 

Haasn 
Hartre 

g 
Hassel 

o 
H-bon 
Helfer 

o 
Helico 
Helieo 
Hepari 

a( 

Heptas 
Sj 

HF. Se 
High n 

cc 



SUBJECTINDEX 399 
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reactivity order in, 99-100
 
manipulation of, 136
 

stereoselectivity of, 103-104, 103f
 
control of, 165
 
factors influencing, 16Er167
 
manipulation of, 136
 
steric buttressing, IIEr 117
 

summary of, 140-144
 
transition states of, 141
 

Glycosyltransferase mechanisms,
 
modeling of, 130-131
 

G1ycosyltransferases, 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 G1ycophosphatidylinositol
 
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,
 

IX-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, IIEr117
 

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, Il9f, 120f 

I
 
IDCP. See Iodonium (di-y-collidine)
 

perchlorate
 
Immunological properties, of T. eruzi GIPLs,
 

318-319
 
In situ preactivation
 

for oligosaccharide synthesis, 182-185
 
in one-pot glycosylation strategies, 218
 

10 INADEQUATE, 58
 
2D INEPT experiment, 37
 
Inhibitors, of TcTS, 345-350, 348f-35lf 
Inositolphosphoceramide (IPC), 

of T. cruzi, in lipid remodeling,
 
319-320
 

Inositolphospholipid (IPL), of GPI
 
anchors,3lEr3l7
 

Intermolecular processes, with
 
oxacarbenium ions, 99
 

Intramolecular processes, with
 
oxacarbenium ions, 99
 

Intrinsic reaction coordinate (IRe)
 
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 

IPe. See Inositolphosphoceramide 
IPC synthase, 320 
IPL. See Inositolphospholipid 
IRe. See Intrinsic reaction coordinate 

calculation 

J 
3Jcccc,55-59 
3JCCCF,62 
3Jcccsn,64 
3JccoC, 52-55, 56f 
3JCOCF,62 
3J FCCF, 62-63 
3JHccc,41--42 
5JHCCCCH,68-69 
5JHCC~CCH' 69 
4JHCCCH, 64-68, 66f 
4JHC~CCH' 68 
3J HCCF, 60-61 
3JHccH,21-32 
3JHccN,45--47,46f--47f 
4JHCCNF,61-62 
3JHCNF,61-62 
3JHCNH,32-33 
3JHCOC' 37--41, 39f 
3JHCOH,33-36 
3JHCOP, 47-51, 48f 
3JHcsc,42--43 
3JHCSiH,36 
J-HMBC NMR, 39 
3JHOCC' 43--45, 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, 60--63 
proton-carbon couplings, 36--45 
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-rt-threonine. 

See {J-Galp-(l-+4)-GlcNAc-rt-L
threonine 

Lactitol, 349-350, 352 
Lactose derivatives 

TcTS inhibition with, 349-350, 351f 
trans-sialylation of, 343-344 

Leaving groups 
active-latent strategy for, 185-188 
armed--disarmed approach for, 198-201 
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, 18~182
 

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, 23~233
 

Lewis X structure
 
convergent block synthesis of, 175-176
 
solid-phase synthesis of, 22~222
 

Life cycle, ofT. 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
 

P-(I---+3)-Linked glucan, 5
 
Lipid remodeling, of GPI, 319-320
 
Lipopeptidophosphoglycan (LPPG),
 

of T. cruzi, 314-315
 
oligosaccharide structures found in, 315,
 

315f
 
LPPG. See Lipopeptidophosphoglycan
 

M 
Cl-(l---+2j-Mannan. synthesis of, 278-281
 
cx-(1---+4j-t-Mannan, synthesis of, 261
 
cx-( 1---+6)-Mannan, synthesis of, 279
 
P-(1---+2)-Mannan, synthesis of, 286-289
 
P-(l---+3)- Mannan, P-(1---+4)-mannan
 

alternating with
 
block synthesis, 295-297
 
direct synthesis, 294-296
 

P-(1---+4)-Mannan 
P-( 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
 

p-mannans
 
by direct methods, 291-299
 
by indirect methods, 286-291
 

o-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,
 

26~261 

Helferich-type glycosylation, 262-263
 
11-(1---+4)-L-Mannan, 261
 
3-0-methyl-(1---+4j-x-o-mannan,
 

258-259
 
one-pot strategy for, 252-254
 
11-(I---+3)-Pentamannan,259-260
 
trichloroacetimidate approach to, 257
 

neighboring group-directed, 262-281
 
with allyl glycosides, 263-264
 
chemoselective cleavage, 269, 271
 
cyanoethylidene orthoester approach to,
 

267-269
 

cx-(l---+4)-eicomannan, 272-273
 
with glycosyl chlorides, 262-263
 
cx-(l---+2)-mannan, 278-281
 
cx-(1---+6)-mannan, 279
 
mannosyl iodide for, 27~272
 

MPEG glycosides for, 276-278
 
0-2-protecting group in, 272-723
 
cx-(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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p-Mannans, stereocontrolled synthesis of 
by direct methods, 291-299 

alternating p-(l--43)-p-(l--44)-mannan, 
294-296 

block synthesis, 295-297 
block-synthesis, 292-293 
p-(l--44)-mannan, 293-294 
p-(l--43)-mannohexaose, 297-299 
p-(l--42)-mannooctaose, 291-292 
p-(1--44)-mannotetraose, 294-295 
P-( 1--43)-mannotriose, 296-298 

by indirect methods, 286-291 
p-(l--42)-mannan synthesis, 286-289 
P-(l--42)-mannooctaose synthesis, 

289-291 
p-(l--42)-mannotetraose synthesis, 

288-290 
p-(l--44)-mannotriose synthesis, 

286-287 
p-(l--42)-Mannohexaose, synthesis of, 

286-288 
p-(l--43)-Mannohexaose, synthesis of, 

297-299 
p-(l--44)-Mannohexaose, synthesis of, 

293-294 
p-(l--42)-Mannooctaose, synthesis of 

direct methods, 291-292 
indirect methods, 289-291 

Mannosyl donors, 252, 252f 
Mannosyl iodide, for stereocontrolled 

synthesis of «-mannans, 270-272 
P-(l--42)-Mannotetraose, synthesis of, 

288-290 
P-( 1--44)-Mannotetraose, synthesis of, 

294-295 
p-(l--43)-Mannotriose, synthesis 

of, 296-298 
P-( 1--44)-Mannotriose, synthesis of, 286-287 
MCSCF 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 

Methyl glycosides, torsional 
disarming of. 205-206 

3-0-Methyl-(I--44)-a-D-mannan, 
synthesis of. 258-259 

2'-0-(4-Methylumbelliferyl)-ctNeu5Ac 
(MUNeu5Ac) derivatives 

as donors for TcTS reaction. 342-344 
trans-sialylation with. 345 

Methylumbelliyferyl o-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 3Jcxcc. 55-56 
Molecular mechanics (MM), 

oxacarbenium ions and, 87 
Molecular modeling 

CHARMM,52 
impact of, 20-21 

Monomethylpolyethylene (MPEG) 
glycoside, for o-mannans 
stereocontrolled synthesis, 276-278 

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
Methylumbellifery1)-ctNeu5 Ac 
derivatives 

Murray's reagent. See Dimethyldioxirane 
Mycobacterium smegmatis, 258 
Mycobacterium spp., 7 

N 
Neighboring-group participation 

in galactopyranosyl oxacarbenium ions, 
122-123, 122f, I24f, 125-126t, 141 
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179-181
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QM. See Quantum mechanical studies 
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deprotonation, pH 6-7, 329 Acylation reactions, 131-132 
3-hydroxyl groups, 329-330 of cellulose 

D-fructose-glyeine and-p-alanine acid anhydrides and carboxylic acids, 74 
carbonyl band, 330 Dee with, 73-74
 

dissociation constants, 328-329 electron diffraction diagrams, 77
 
enolization N-Acyl hydrazine, 165
 

carbohydrate portion dehydration, 332 N-Acylneuraminyl glycohydrolases, 405 

529 

si4-5
Typewritten Text
Ref.547.78 ADV V.64



530 SUBJECT INDEX 

Advanced glycation end products (AGEs)
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of cellulose, rate constants, 129
 
of starches, 126
 

Cathep'in G (CG), 420
 

SUBJECT INDEX 53! 
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signaling pathways, 425 
Insulin-like growth factor-2 (lGF-2), 417 
International Carbohydrate Symposia. I) 

Iron ox.ide-based GNPs, 243-245 
Isoglucosamine 

relatiofl with fructose, 292 

nose and amines condensation 

:action, 29&-297 
ion of 
sic method, 298
 
italline hexose-amine adducts, 297
 
ryl and N-alkyI o-glucosylamines, 297
 
ryl o-glucosylamines preparation, 298
 
;ylamine-ketosamine transfonnation
 

l1echanism, 297
 
lolecular
 
mo acid esters. 305
 
:lization, amino acid/peptide
 

conjugates, 305
 
ructosamine structures. 305
 
Ilidin-5-one intennediates
 
ylamide fonnation. 303
 
mmolcculllr cydizalion, Schiff
 

base,303 
'"0 glycalion by glucose 
ino group and catalyst in 

microenvironment. 304
 
lytic power, 304
 

:iucosylamine and D_fructosamine
 
fonnation comparison, 304
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in MALDI-MS-based structural 
characterization, 269
 

AulFe-containing GNPs, 240-241
 
AU10~(P-M8A)44 nanoparticle. X-ray
 

crystal structure, 216
 
O-carboxymetnyldextrdn-coated SPIO
 

nanoparticles, 240
 
CdSe-ZnS·1abeled carboxymethylchitosan,
 

266
 
characterization, 21 &
 
concept, 218
 
methods for preparation, 219
 
synthesis, 218
 

Glyconanotechnology, 217-218
 
Glyco-quantum dots, 245-250
 
Glyeosidases.32
 
Glycoside-cluster efTt=d, 251
 
Glycosphingolipid (GSL), 229
 
Gold-biomolecule nanoparticles, 213
 
Gold GNPs
 

AF\1 imagcs, 259
 
application, 267
 
eharaeterization. 237-238
 
glyeoeonjugates used in direct synthesis of,
 

221-223
 

Hemicelluloscs, 121
 
polysaccharide molecules, 31
 

Hemoglobin Ale (HbAle)
 
nonenzymatic glycosylation. 293
 

Heparin, 124
 
Heterogeneities. in bulk material
 

analysis of fractions, 182
 
eellulose derivatives, fractionation of.
 

I8ll--1 81
 
starch derivatives, topochemical
 

differentiation of, 182 183
 
Heyns rearrangement reaetion, 302
 
High-performance liquid chromatography
 

(llPLC)
 
D-fructose-peplides and-amino acid
 

separation, 323
 
hydrolyzates treatInenl, 323
 

HLA. see Human leukocyte antigen (HLA)
 
HPCs. see Hematopoietic progenitor cells
 

(HPes)
 
Human leukocyte antigen (HLA), 407
 
Hyaluronic acid-immobilized gold
 

nanoprobes. 267
 
Hyaluronidase (HAdase), 267
 
Hybrid glyeoclu:iters, 235
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K 
K562 erythroleukemic cdls, 426-427 
Keto tautomer 

acyclic 
arbonyl hydration and the equilibrium 

molar fraction N, 319 
proportion. 319 

isolation and structure, 319 
Kinetically controlled reactions, 127 

alkylation 
kinetic data, 128 
kinetics of, 129 
laboratory scale, 127 
nucleophilic substitution, 127 
rate constants, 127 
rale of reaction, 128 
support for 2-0H deprotonation. 128 

esterification, 131 
hydroxyalkylation 

carboxymethylation of cellulose. 129 
sodium hydroxide concentrations. 130 

sulfopropylation, 130 
Williamson-type etherifieations, 130 

L 
Lactose-GNPs, 252, 254, 260-261 
Lignins, 30 
Liquid chromatography-mass spectrometry 

(LC/MS), 324 
Lobry de Bruyn-Alberda van Ekenstein 

[ranSfOrmalion, JOI 
Lysosomal-a<;sociated membrane proteins 

(LAMPs), 409,421-422 
Lysosomal integral membrane proteins 

(LIMPs), 409 
Lysosomal sialidase (NEU 1) 
~-GAL and PPCA, 406 
cDNAs and genes, cloning, 407 
galactosialidosis (GS), 407 
histochemical staining, 417 
human NEUI deficiency 

lysosomal storage, 412
 
NEUI mutations, 412-413
 

sialidosis and galactosialidosis, 411-412 
mouse model and disease pathogenesis, 

study, 418 
extramedullary hematopoiesis, 419-421 
homozygous null miee, 419 
and impaired bone marrow retention, 

419-421 
lysosomal exocytosis, negative regulator, 

421-422 
shock-like twitch, 419 

and multienzyme complex 
crystal formation, 411 
NEU I and ~-GAL, 410 
PPCA zymogen, 410 
in vitro experiments, 410 

primary structure of 
Asp-box, 407-408 
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 
~-GAL precursor, 410 
C-terminal tetrapeptide, 409 
expression and, 409-410 
intracellular routing of, 409-410 
LAMPs and LIMPs, 409 
PPCA functions, 410 

structural model of 
Asp-boxes, 408 
~-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 e1astogenesis, 

role, 413-414 
e1astogenesis in fibroblasts from 

sialidosis and GS patients, 415 
in proliferation and cancer, role, 416-418 
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:tramedullary hematopoiesis, 419-421
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419-421
 
'sosomal exocytosis, negative regulator,
 

421-422
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multicnzymc complex
 
rystal formation, 411
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1 vitro experiments, 410
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AMPs and LIMPs, 409
 
PCA functions, 410
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:issue remodeling and homeostasis,
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BPtpPCA and signal transduction, 415
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role, 413-414
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sialidosis and GS patients, 415
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M 
Magnetic Fe--Pt nanoparticles, 244
 
Magnetic glyconanoparticles (MGNPs)
 

based systems, 244
 
iron oxide-based GNPs, 243-245
 
superparamagnetic!paramagnetic, 240. 243
 

iron oxide~based magnetic 
glyconanop;micles, 244
 

maltose-coated Au and Aw'Fe GNPs, 242
 
paramagnetic Gd-based gold
 

glyconanopllrtieles. 243
 
strategies for converting gold GNPs
 

into. 241
 
Magnetic nanopartich:s (MNPs), 239
 
Maillard reaction
 

aromas formation, in food
 
aglycon, 346
 
amino acid Strecker degradation
 

products, 345
 
carbohydrate intermediates, 344
 
from D-fruetosamine derivatives, 347
 
:...-proline. 346
 
pyrolysis, 346
 
sugar dehydration-fragmentation
 

products, 344
 
volatiles, 345
 

definition, 344
 
di-and oligosaccharide derivatives, 347
 
end product classes, 344
 
glycation end products 

AGEs (see Advanced glycation end 
products (AGEs))
 

lysine and arginine, 347-348
 
!of-u- fructose-Llysine, 347
 

melanoid ins
 
characteristic feature, 346-347
 
formation rate, 347
 
moleCUlar weight, 347
 
structure, 347
 

stages, 344
 
Major histocompatibility complex (WfC), 433
 
Mammalian sialidascs
 

cyrosolic (NEU2), 406
 
lysosomal (NEVI), 406
 

mitochondriaVlysosomaVintracellular 
membranes (NEU4), 406
 

pivotal and diverse functions, 406
 
plasma-membrane (NED3), 406
 
in silico analysis, 406
 

Mammalian target of rapamycin (roTOR)
 
pathway, 425
 

Manno-GNPs, 226-227
 
as inhibitors of HJV transinfeetion, 263
 

Mannopine (MOP) oxidoreductase, 341
 
MAPK. see Mitogen-activated prolein kinase
 

(MAPK)
 
Mariotte flask technique, 91
 
Matrix-assisted laser desorptioruionization
 

(MALDl), 323
 
Mercerization process, 40
 
Metal nanoparticles functionalization, 230
 
2,3.6-0-Methylated maltooligosaccharides. 158
 
Methylation methods, 17
 
N-Methylmorpholine N-oxide (NMNO), 68,
 

226
 
and cellulose. interaction between. 6<)
 

O-Methyl/O~methyl-dJ derivatives. 164-165
 
Methyl starches, 126
 
MHC Sf'C Major histocompatibility complex
 

(MHC) 
Michael addition synthesis of cellulose
 

ethers, 72
 
Microfibril of cellulose, 58
 

computer representation, 62
 
molecular mudel of. 59
 
size ranges, 59
 
structural organization in plants, 66
 
ultrastructural organization
 

asymmetry in, 65
 
distribution map oforientation of axes, 65
 

Mitogen-activated protcin kinase (MAPK),
 
434
 

Monocotyledons, 32
 
Monomer eomposition
 

glucose rcsidue, substituent distribution in,
 
150-151
 

collision-induced dissociation of dimers,
 
157-159
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ray and neutron fiber diffraction 
patterns,45
 

d ammonia, treatment with, 40
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see National Center tor Biotechnology
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dional implication
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leuronal cell differentiation, 437--438
 
19lioside GD3 and apoptosis, 436
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:AM activity and, 438
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;astle Disease Virus (NDVl, 434-435
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aracterization, 237-238
 
rect in situ formation, 219-220, 226, 228
 
'o-step formation, 228--229, 231
 
chemical modification, 228-229, 231
 
non-covalent approaches, 237
 
thiolated ligand exchange, 231, 235, 237
 

Non-enzymatie formation method. 
fructosamine
 

eatalytic hydrogenation, 311-312
 
D~glucose phenylosazone reduction
 

I-deoxY-~-D-fiuctopyranos-l-yJamine, 
295
 

Fischer's approach, 295
 
ketosamines preparation, 296
 
N-substituted D-fructosamines, 295-296
 
Pd-catalyzed hydrogenation, 295
 

D-glucosone reductiw amination
 
advantages, 309
 
free amino acid, NaCNBH3 in water, 308
 
ketosamine derivative, 309
 
reaction with a-amino acids, Strecker
 

degradation pathway, 309-310
 
secondary amines, 309
 

glucosylamines, Amadori rearrangement 
(see Glucosylamines, Amadon 
rearrangement) 

Mitsunobu condensation, 312-313
 
nucleophilic substitution reactions
 

antitumor agents, 310
 
0-fructose-amino acid preparation, 310
 
2,3 :4,5-di-0-isopropylidene~~-0

fructopyranose activation. 310-31 ]
 
hydroxyl groups, 309-310
 
tosylate treated with hydrazine hydrate,
 

310
 
triflale by azide, 3 II
 

regiosdective epoxide opening, 311
 
Non-synonymous single nucleotide
 

polymorphism (nsSNP), 427
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Oil drilling, 120
 
Oligosaccharides
 
MALDI~TOF-MS, in quantitative analysis,
 

165-166
 
mediated nuclear transpoI1 of glyco-QDs,
 

265
 
Osazones, Fischer's discovery, 17
 
Oseltamivir-phosphate.427--428
 

Oxidation, D-fiuctosamine
 
metal ions
 

eopper and iron, 335
 
copper-promoted autoxidation, 336
 
glyeated polylysine, iron(lIIl, 336
 
organic molecules, 335
 
redox-active catalytic, 337
 
superoxide ion-radical formation,
 

335-336
 
moleeular oxygen
 

catalyst~free, 335
 
superoxide release rate, 335
 

oxidants, 338
 
benzoquinones, 338
 
£FruLys fonnation, 338
 
redox dye NBT, 338
 
Strecker aldehydes, 338
 

physiological oxidants
 
flavin adenine dinucleotide
 

(FAD)/copper, 337
 
peroxynitrite, 337
 
Phanerochaete chry·sosporom. 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 Iysosomes, 436--437
 
neuronal cell differentiation, 437--438
 

ganglioside GD3 and apoptosis, 436
 
mammalian sialidases and teleoslS, 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)-Cl-D-galacturonan, 32
 
(l-+2)-o.-L-rhamnan,32
 
arabinan-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 I3-acetate
 

(PMA),434
 
Phosphatidylinositol-3-kinase (PI3), 425
 
Picter-Spengler phenolic eondensation,
 

30&-307 
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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 ion-exchange capacity, 32
 
primary, 28
 
proteins in, 32
 
representation of, 30
 
rigidity, 30
 
secondary, 29
 
turgor pressure on plasmalemma, 30
 

Plasminogen activator inhibitor-l (PAl-I) 
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Platelet-derived growth fac'or (POOF), 417
 
Platelet-derived growth-factor reeeptor
 

(PDGFR),432 
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13-ace.ate (PMA)
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Polysaccharide Chemistry, 1J
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applications, 120
 

enzymatic degradability, 121
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research, 118
 
Polysaccharides: starch, 118
 
Polyvinyl alcohol (PVA)
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representation of, 91
 

waterproofing etlect, 90
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molecular structure, 90
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product derivatives, 364--365
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serotonin, 364
 
Staphylococws aureus, 364
 
Trypanosoma brocei, 364
 

antioxidant
 
D-fructose-L-tryptophan. 362
 
Fenton reaetion, 362
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LctLeu, 363
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dehydration, 362-363
 
urological cancers, 362
 

bioavailability
 
amino acids, 360
 
o-t1uctose-L-methionine, 360-361
 
€FruLys, urine and kidneys, 361
 
LctLys, feces, 361
 
LctLyslFruLys, blood, 361
 
N€-D-fructose-L·lysine, 361
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fumonisin B l, 360
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olfactory properties. 360
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'-GNPs,268
 
~ 2010 Yellow, 88
 
le oligomers polymerizing, 86
 
degradation, 118
 
n dodecyl sulfate polyacry~amide gel
 
ectrophoresis (SDS-PAGE), 324
 
licyclic tautorner, 321
 
nily protein tyrosine kinases (SFK), 432
 

, 125
 
mical modification of, 126
 
Ivatives, applications, 175
 
nental analysis for. 145-146
 
Dule structure. 125- t 26
 
'Ch derivatives, 126
 
:er degradation reaction, 334
 
:we analysis of (l-+4)-glucans 
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:rage degree of substitution, 144
 
~Iementat analysis, 145- I 46
 
'<MR spectroscopy, 146--150
 
leisel method, 145
 
momer composition (see Monomer
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momer residues along polymer chain 
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chain distribution) 
tion, 132
 
lpropylation, 130
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:<M images, 63
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bonds, 62
 
ganization of, 63
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351-352
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)thio_/isoseleno-cyanates, 353
 

N-protected D-fructosamine, 352-353
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353-354
 
phosphoroamidites, 353-354
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Tautomerization scheme, 317
 
Tautomers, 316
 

D-fruetosamine and N-alkyl-I-earboxyalkyl 
derivatives
 

amino acids and proteins, 317
 
anomericJcarbDnyl (carbon-2) signals,
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feature, 319
 
enamine, NMR technique. 317
 
hydrochloride and hydroacetate salt
 

molecular and crystal structurc, 318
 
ring conformations, 318
 

disaccharides, 320
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~-fructose analogues. 320
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form proportions, 317·-318
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aoomeric hydroxyl group, glycosidation/ 
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N-alkenyl derivatives, 322
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X-ray diffraction, 322
 

N-aryl derivatives
 
acyclic keto proportion, 318-319
 
D-fructose-aniline equilibria, 319
 
fructosamine carbonyl group hydration
 

rates, 319
 
keto isolation and structure, 319
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I-yl) aniline, 320
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l,l-enolization, 321
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tautomerization scheme. 317
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mediated oxidation of cellulose, 71
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crystal structure of, 455
 

Trifluoromethylsulfonylation, 310
 
0-( 3-Trimethylammonium-2-hydroxy)propyl
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A 2,3-anhydro-4,6-0-benzylidene-a-D- 
2-Acetamido- l,2,5-trideoxy- l ,5-imino-D- mannopyranosyl4.6-0-benzylidene-a- 

glucitol, 192-193 D-glucopyranoside, 36 
I-C- (5-Adamantanylmethoxy)pentyl- 1- 3,4-Anhydro-5-0-benzyl-1,2-0- 

deoxynojirimycin, 252 isopropylidene-a-D-galactoseptanose, 132 
Alditols-0x0-Cr(V) co~nplexes (-)-Anisomycin, 49 

classification of, 80 Antisense oligonucleotides (AONs), 168 
difference, EPR parameters, 8 1 Antisense therapy, 171 
EPR spectra, 79-80 Azepanes, 125 
five-membered vs. six-membered chelates, 

78 B 
g and "A tensors, 78 Beciparcil, 176-177 
hyperfine substructure, 79-81 5,7-0-Benzylidene-3-deoxy-3-nitro-a-D- 
isomers, 84 glycero-D-alrro-septanoside, 150 

Aldohexoses-0x0-Cr(V) complexes 5-0-Benzyl- l ,2-0-isopropylidene-a-D- 
anomeric forms, 89 galactoseptanose, 132 
D-galactose and D-fructose ligands, 8&87 5-0-Benzyl-l,2-0-isopropylidene-a-o- 
EPR signals, 88 glucoseptanose, 132 
furanose sugars, diol groups of, 92-93 5-0-Benzyl- l ,2-0-isopropylidene-a-D- 
ligand-exchange reactions, 89 glucoseptanose, 132 
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