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Synthetic Studies of Xylose Unit of Feruloyl Xyloglucane
Cotrolled Plant Cell Wall Expansibility.
By using Methylxyloside as a Starting Substrate.
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Xyloglucan

Cellulose Arabinoxylans
1

6.0
() Hydrogen-boods 1. cellulose-cellulose
2. xyloglucan-cellulose
3. xylan-cellulose
(0) Calcium bridges 4.
n (2) Other jonic bonds 5. extensin-pectin
(:) Coupled phenols 6. extensin-extensin
7. pectin-pectin
8. anabinoxylan-anabinoaylan
(=) Ester bonds 9. pectin-cellulose
as (—) Glycosidic bonds 10. ansbinogalactan-rhamnogalacturonsn
0 ($) Entanglement 11. pectin-in-extensia

Abbreviations used in the stroctures are:

A = Arsbinose; F = Fucose; G = Glucose; L = Galactose; R = Rhamnose; U = Galactu-
ronic acid; 0 = id methy! 4= Amino acid other tha ine; y = Tyrosine;
y:y = Isodityrosine; @ = Ferulic acid; @:@ = Diferulic acid.
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Fig. 2 Representative primary structure and

possible cross-links of wall polyme
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Fig. 3 Oxidative Coupling of ferulate residues
to produce diferulate cross-links
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Fig. 4 Structure of Phenolic Oligo-saccharides
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II. &BEHE (Synthetic Strategy)
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WMEDEZ A, —fBrRbonz7Vavr—ya sy RIGOTHFEIZLLTOEY TH 2
(Fig.5),
i) 7V ayvv—yva ryRIGOEH IS4 (Glycosyl donor), ) av—yarvid3nb
HE (—fRic7va—n) 3528 E (Glycosyl acceptor) &ML,
i) 161 (7. ~—00) USOKEEIMEZE (PG=Protecting Group) 2 7-fEHtEED 1
fipiE#E (L=Leaving group) *KIGAl (promoter) THEMALT %,

— promoter —C
N“‘"\L + ROH |—> //@"“«-\
solvent OR
OPG Glycosyl OPG
Glycosyl donor  acceptor

Fig. 5 General Concept of Glycosylation
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ZEBMETH- Tz,
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DARBEIERC 7 =V IBEZBAL LFEE (7) CEHL,
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K3 2atEi R E L/ (Fig.6),
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Fig. 6 Synthetic Plan
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Fig. 7 Model Experiments of Benzoyl Derivatives
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DIFNRTE S Z B8 TE (Fig. 8).
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Fig. 8 Model Experiment of Protection
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FERECRBIENY (13) B8on0T, ETNVEREFEEOEHET, A FLFayy R
(6) ERIGEET, T2bBILEY (6) % Bu,SnO THLE L 7248, one pot TEEHEALY (13)
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ERIGE Y, 5%DFINETHNO 7 = VI BFEE (14) 2825 e TE: (Figlo),
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Fig. 9 Synthesis of Acid chloride(13)
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Fig. 10 Synthesis of Feruloyl Derivative(14)
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O. Yonemitsu & D HEZ s > 7 7 — ALk VB (CSA) BET, VA4 —tk(14) £ K

OMe
CsHsCH,0C(=NH)CCl,
OMe o p-MeOPhCH,O-C(-NH)—CCl;,

TOH or CSA,CH,CI,

>
3
\
Qi
g

(15a),R=Bn; (15b),R=MPM
Fig. 11 Synthesis of MPM-ether(15)
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Trimethyl (phenylthio) silane (PhSSiMe,) ix, XEROFEiciE-> T, Imidazole FE T
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Fig. 12 Synthetic Trial of Glycosylation donor
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Fig. 13 Reaction Mechanism of Lewis acid
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3) ZzrufFyuyy FEEESHKE LTV ayv—y 3 YRIGIE, HEgT
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T&1:DT, FHicREBOIEEMLEY (5) OERERETL T3,
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FRARERITTDEH2> TR, PHRTEE AITRKERAEMERENRTIRE "4 AKH
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