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Improved synthesis of 3・ひacetyl-2.4.6・tri・ひbenzyl-α・0-
glucopyranosyl chloride from allyl 3-O-allyl-2.4.6-tri-ひ
benzyl-D・glucopyranoside

3-0A此ty~2.4.6-tri-Obcnzy十a -D-glu∞pyr加0可l

chloride (3 in schemel)時間聞凹削】tP町四rsor

of 1，3-anhydro-2，4，6.tJi.Obcnzyl-s-D-glucoj明..，10田

(4)， which is polymerized by a triisobutylalu-

minum-watcr-acctylacelone (1 :0.4:0.8) ternary 

cata1yst system 10 yicld a 2，4，らtri-Obcnzyl-(1→3)-

s -D-glucopyranan (Okada et a1.， 1991) 
τbe focus on branched (1→3)βD-glucopy 

ranans has increa拙 1considerably as biological 

immunostimulators for viral， bactcrial. fungal， 

and parasitic infections (Rasmussen et al.， 1991) 

and tumor (Mansell el al.， 1975) among others 

(Patchcn et al.， 1987; 8rowdcr et al.. 1988; 

W出iamset al.， 1989) in recent y回目 Thoseare 

the prima町 constitucntsof bacterial and fungal 

目 11walls (Mucllcr ct al.， 2000) and derived irol1l 

medical mushrooms (such as SC/e即 liulIlglu-

cOllicUIll， lClllillus edodes， and Schuophylllo" 

Co"ut，ulle) and bakcr's yeast (Socchorolllyces 
cerevisioe). Two ty開sof side chains have been 

idcntified on such凹砂抽出harid.田， a1tbough othe同

mayal曲目。sl.Some researches suggested that 

thc prefcrrcd胡 dmost biologically rclevant ty肘

of side chain contains (1→ 3)βlinked gIucopyra-

nosyl units alld that the branching frequellCY is 

Kaname Tsutsumiuchi 
Departmelll ofEnvirOlllllcnta1 Biology， Collegc of 

Bioscicncc & Biotcchnology， Chubu University 

also an important factor (Poul'siaka et al.， 1993; 

Engstad et al.， 1995; Michalek el a1.. 1998) 

A1though many polysaccharides with welι 

defined structures have been obtained by ring， 

O開即時凹Iymeri品tionof anhydro sugar deriva 

lives (Schuerch， 1981; Sumitomo ct al.. 1984; 

U可u.1989)， only one communication∞n田 mlllg
the町nthesisof (l→3)-s -tinked poly回ccharides
has been reported 10 datc (Okada et al.， 1991) 

'The author will study the凹lymcrizationbehavior 

in dctail and sYllthesizc artificial branched (1-

3)-s -D-glucopyranans al Chubu Universily 

There are several 創出cultiesin the synthcsis 

One of thcm is the preparation of 1.3-anhydro 

sugar derivatives as monomers， which are sy任

Ihesized by an eight-slep rcaction sequence 

according to出eproc吋 U問 sdescribed by Good 

et al. (Good et al.， 19制} 官官titlecompound 3 

is the kcy precur抽 rto mOllomer 4 
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In the pre配 ntpaper， a ncw strategy irom 

allyl 3-O-allyl-2，4，6-tri・0-ben zyl-D-gl u c 0 py ra 

noside (1) to 3 was investigated as shown in 

scheme 1. Dea1lylation of 1 was perfom】edby 

palladium(lI) chloride and sodium acctate in 

acetic acid containing small amount water 

Trealmcnt of 2刷出acetylchloride in 1.4-dioxane 

gave the target compound 3 

Materia1s and 島1e位lods

Ma但ria1s

AJlyl与O-allyl-2，4，6-tri-O-benzyl-D-glucopyra-

noside (1) was synth悶 zedfrom D-glucose by a 

four-slep reaclion田 quenceaccording to the pre-

vious papers (Good， 1984). 1，4-Dioxane was 

dricd over molecular sicves 3A Other reagenls 

were used without purificalion 

Measurements 

'H四 d13C NMR spectra were recorded on a 

JEOL JNM EX-400 NMR spectromeler. IR 

spec町awere measured with a Jasco fT/IR師O

plus spectrophotomcler 

Dca1lylation of aIlyl 3-O-allyl-2.4，6-tri-0-
benzyl-D-glucopyranoside (1)明白 paUadi-

um(lI) chloride 

To a suspension of palladium{I1) chloride 

(4.43 g， 25.0 mmol) and sodium acetate (4.92 g， 

60.0 mmol) in acetic acid 000 mL) was added 

50.0 mL of a田 1utionof 1 in 1，4-dioxane (0.2開

田ol/L)(1 (5.31 g， 10.0 mmol)) and water (10 

mL). The reaction mIXture was slilTed at room 

回11pc四回re.After 26 hours， the reaction mixlure 

was filtrated and th回 concentratedin vacuo 

F1ash chromalography，間出ethylacctateトhcxane

(1:2， then 1:1) as elucnt， afforded 3.61 g (，曲目

yield) of 2 as syrup. Compound 2 gavc s田ctra

the same as those recordcd in the Iiteralure 

(Good et al.， 19制}

Syn出掛isof 3-O-a田刷2，4，6-酎O-ben押i

a-D同ucopyranosylchloride (3) from 2 by 

usmga目 tylchloride 

In a flask with a thrce-way stopcock was 

placed 4.00 mL of a solution of 2 in 1，4-dioxanc 

(0.1曲 mol/L)12仰l帥 g，O.4曲 nunol)1. fol1owed 

by addition of acetyl chloridc 0.280 mL (0.309 g， 

3倒 mmol)at r.凹 mtempe悶tureunder nitrogen 

After stirring for 17 hours at room tempe同国問。

the reaction mixture was diluted明 thchloroform 

and the solution was poured onto cracked ice 

The mixlure was rapidly shaken， lhe organic 

layer was run凹tosaturated sodium hydrogen 

carbonatc solution containing cracked ice， and 

the mix佃rcwas stilTcd al first， and then shakcn 

until the acid was neutralizcd. The chloroform 

laycr w田監科目t団副d耐吋 over拙 Jiwnsu1fate 

Fol1owing concentration in vacuo， the product 

was purified by Oash chromatog四phy，明 thcthyl 

acetateトhexane(1 :3， then 1:2) as eluent， afforded 

0.11 g (54.0% yie1d) of 3 as a syrup. Compound 3 

gave spectra the same as those recorded in the 

literature (Good et aJ.， 1984) 

Results and Discussion 

Inprev;佃sI泌per(GαXIet a1， 1閣のd白llylation
of 1， allyl 3-0-al1yl-2，4，6-tri.O-p-bromobenzyl-D 

glucopyranoside， and allyl品ιallyl-2，4 ，6-tri-O-t 

methylbenzyl-D-glucopyranoside were carried 

out w凶 chlorotris(町phenylphosphine)rhodium

in benzene-aqueous ethanol undcr ref1ux. Good 

et a1. dc配ribcdthal both 2，4，6-'出〈持bromobenzyl-

D-glucopyranose and 2，4，6-tri.0少methylbenzyl-

D-glucopyranose were obtained in 80% yield， but 

they did not show detail about deallylation o! 1 

Before using palladiumOO chloride， the author 

checked deallylalion oi 1 with chlorotris(triph 

enylphosphine)rhodium and resulted in 73-43% 

yield (the average yield， 56.5%). Deallylation 

with pa1ladium(ll) chloride was reported in 1983 

by Ogawa cl al (Ogawa ct al.， 1983). The allyl 

group of 1 was selectively removed by treatment 

with pal1ad山口1(11)chloridc to afford 2 in 80% 

yield (reprooucible). In addition， pallad山m(U)

chloride is 10附 rthan ch10rotris刷 phenylphos-

phine) rhodium in price. As a result， it was 

found thal deallylation of 1 was improved by 

employing palladium(ll) chloride-mediatcd deal 

lylalion condition 

In the method of Good ct al. (Good et al.， 

1984)， 2 was acetylated to l，3-di-O-acetyl-2，4，6-

tri.O.benzyl-D-glucopyranoside (5)， and then 



converted Inlo 3. On Ihe other hand， Horton et 

al. derived 2-acetamidoト3.4，6-tri-O-acetyl-2-deoxy. 

0・0-glucopyranosyl chloride direclly from 2 

acctamido-2-deoxy. a .D.glucopyranosc (6) with 

acctyl chloride (Horton el al.， 1962). Acetylalion 

of 6 and substilution of chloride at thc anomer 

cm加nwe問 perforrnedin one凹LrII吐 anuxturc

of 2 and acetyl chloride was stirred overnight 

明白山，exte問国lh白出溜誕泊代ling岡山e(X前回目t

dcscribed by Horton cl al. Bul the attcmpt to 

convert 2 was complctcly unsucιessful 

locrcfore， the procedurc of Horton et al. was 

modified moderatcly in preparation of 3 

Trcatment of 2刷出 acetylchloride i.n 1，4-diox胡 e

at room teml訓eraturefurnished 3 io 54.0% yield 

OBn 

5 

OAc 

Comparcd with the prcvious procedure 

(Good ct al.， 1984)， thc improvcd melhod from 

2 10 3 has only one stcp inslead of two， which is 

the great advantage. Allhough Ihc yie¥d of 3 

was lower than that by thc previous procedure 

(Iolal yield. 999‘)， Ihc main by.product was 5 

(14.0% yield)， which could bc convcrted to 3 

with anhydrous hydr昭enchloridc according 10 

Ihc previous procedurc (Good et aL. 1984) 

Optimization of reaction condition was not田t，s-

faclory帥 preparationo( 3 from 2 wit.h acetyl 

chloride. As yet il is nol conc1udcd that the 

improvcd mcthod was sUI沌rior10 the previous 

proccdure (Good ct a1.. 1984). Howcver， this 

one-slep rcaction will be practical afler a fcw 

modifica討onof reaction condition 

Acknowledgement 

The aulhor thanks Prof. Okada (Chubu 

Univcrsity) for his advicc in preparation of Ihe 

manuscript. K.T. acknowlcdgcs the support of 

'h崎町田archby Research Instilute for Biological 

Functio自 国 ChubuUnive同ity

'm，川崎i叩曲esisof gly印刷 chloride-19 

Refcrences 

Browder， W.， Williams， D.， Lucorc， P.， Pretus， 

日 Jones， E.， McNamee， R 1988. Effcd of 

enhanced macrophage function on early 

wound healing. Surgery 104: 224-230 

Engstad， R. E.. Robert'sen， s. 1995. Recognition 

。fyeast cell wall glucan by Altantic salmon 
(副mo田町L)n田町北町凪 D酬を同 岡田taI

and Comparative lmmunology. 17: 319-330 

Good， F.， Schuerch， C. 19制 Improveds:同出目指

of substituted 2，6-dioxabicyclo[3.1.1 )hep 

lanes: I ，3-anhydro-2，4，6-tri-O.benzyl.， .2，4，6 

tri.O-t.bromobenzyl-and -2，4，6-tri-O-t-

mcthylbenzyl-s .J).glucopyranosc 

Carbohydr. Res. 125: 16与171

Horton， D.，、，Volfrom，M. L 1962. Tn.iosugars.l 

Synthesis of derivatives o( 2.amino-2-deoxy-

I-thio-D.glucose. J Org. Chem. 27: 1794 

1800 

Manscll， P. W.， Ichinosc. H.， Reed， R. J.. 

Krcmentz， E. '1'.. McNamee， R.， Di I..uzio， N 

R. 1975. Macrophag制nediatcddcstruction 

of human malignant cells in vivo. ). Natl 

Canccr Ins1. 54 (3): 571-580 

Michalek. M.. Melican. D.. Brunke-Reese. D 

I..angevin， M.. I..cmerise， K.， Galbraith， W. et 

al. 1998. Activation of rat macrophages by 

Bctafectin PGG-gluc叩問quirescross-linking 

of membrane reccplors distinct from com 

plemcnt receptor three (CR3). J. Lcukoc 

Biol臼 337-剖4

Mueller， A， Raplis， J.. Rice， P. J.. Kalbfleish， J 

H.， Stout， R. D.， Enslcy， H. E. et al. 2000 

loe in日uenceof glucan polymer slructurc 

and solution conformation on binding to (l→ 

3)-a -D-glucan reccptors in a human monか

cyte-like ccllline. Glycobiology 10 (4): 339-

担6

Ogawa， T.， Hori田ki，T. 1983. Synthetic studies 

on cell.sunace glycans. 23. Synthcsis of 2ι 

hcxadec叩 oy.l-O-hexadccyI.[a .Glc-6S03Na 

(I→助 αGIc-(I→邸 α-G1c-(1....3)]-sn-glycerol 

-A proposed slructurc for thc glyceroglu 

colipids of human gaslric-secretion and o( 

Ihc mucous barricr of rat-slomach anthu 



20 -Kan肌leTsutsumiuchi 

Carbohydr. R，田 123:CI-C4 

Okada， M.， Yamakawa. Y.. Sumitomo， H. 1開1

Chemical synthesis 01 (l→3). P -D-glucopy 

Tanan by ring-opening polymerization of a 

1，3-anhydro su酔 1"derivative. Macro冊。l配 ul田
24: 6797，(，7四

Patchen， M. L. 0明lesandro.M. M.， Brook. I.， 

Blakely. W. F.. MacVittie， T. J. 1987 

Glucan: mechanisms involvcd in its "radicト

protcctive" effect. 1. Leukoc. Biol. 42 (2) 

9，ト105

Poutsiaka， D. 0.. Mengozzi， M.， Vannier， E.， 

日nha， B.， Oinar胡0，C， A 1993. C同時linking

ofthe p-glu四且町叩OT00 human mono<羽田

results in interleukin-l receptor antagonist 

but 001 interleuk.in.J production. Bl00d 82 

(12): 3695ト37凹

Rasmussen， L. T.. Seljelid. R. 1991. Novel 

immunOl11odulators明 thpronounced in vitro 

effecls caused by stimulation of cytokine 

release. J. Cellular Biochemistry 46: 60-68 

Schuerch， C. 1981. Synthesis皿 dpo伽nen且 tion

。fanhydro sugars. Adv. Carbohydr. Chem 
Biochcm. 39: 157-212 

5umitomo， H.. Okada， M. 1984. Ring吋opemng

polymerization of sugar anhydrides and 

related bicyclic acetals 随ng.ωopeningpo¥y 

merization; Ivin. K.， Saegusa， T.， eds.; 

Elscvier Applicd Scicncc; London. 1984. vo¥ 

1， 229-367 

U町u，T， 1989， Polysaccharides. Models of 

biopolymers by ring-o問llng凹¥ymcri回目00;

Penczek， 5" ed.; CRC press; Boca Raton， FL. 

1989，133-2剖

Williams. D. L. et al. 1989. Immunization 

against Trypanosoma c刊 izi:adjuvant effcct 

of glucan. lot. J. hnmunophar. 11: 403410 

タイトル :アリル3-0-アリルー2.4，6-トリー0-ベン

ジルーDグルコピラノンドから3-0アセチ

ル2.4，6トリOベンジル αDグJレコピラ

ノンルクロリドの改良合成

皆司自 品i内 !J.!!(中部大学応間生物学部開境ヨ

物科学科)

キーワード 羽化パラジウム (11)，化学合成。

(1→3)-p-グルカン脱アリル化 ハロゲ
ン断




