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that chitooligosaccharidesof morethan dp6 or theirper-N-acetylderivativesshow
diversebiologicalactivitiesfor mammalianslandplants2stimulatedus to preparetheiramphiphilic
derivativebecauseclusteringof suchmoleculeswasexpectedto improvetheirbiologicalactivitiesandthe
modeof clusteringitselfwasquiteinteresting.Referringto the physiochemicaldataon glycolipids,3we
designeda chitoheptaosederivativecarryingbinaryhydrophobicchainsinD-ghcosaminemoietyof the
reducingend.

Herewe describethe synthesisof thedesignedcompound,tetradecyl4-0-$chitohexaosyl-2-deoxy-2-
tetradecanamido-~-D-glucopyranosidehexahydrochloride whichincludessucha seriesof reactionsas

synthesisof the heptasaccharideskeletonusinga disaccharidesynthonas the commonunit for the chain
elongation,introductionof a pairof hydrophobicgroupsintothe 1,6-anhydroprecursorof the reducingend,
and completedeprotectionfollowedby purificationwork-up.

Large-scalepreparationofNJV-diacetylchitobioseusingchitinase4andthe subsequentconversioninto
pentenyl~-glycoside5gavethe startingcompoundfor preparingthe elongationsynthon,whichwas

benzylidenatedto give2. Sincethe sohrbilityof2 wasextremeIylow,2 was,withoutpurification,subjected
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to replacementof the acetamidogroupswiththephthalimidogroupsin the usualway,giving3, mp 168‘C,
[CX]D22-36°,6whichwas thenbenzylatedin conventionalwayto givethetri-0-benzyl derivative4, [Ct]D24

a Compound4 underwent cleavageof thebenzylidenegroupby treatmentwith

NaBH3CN-HC17in THFfollowedby 0-acetylationto givethedisaccharidicelongationunit S, [ct]D26+35°,
~HNMRZ3~ 4.93(d, IH, J = 7,4Hz, H-1),5.15(t, IH, J = 9.0,H4’), 5.33(d, IH, J = 8.2

As a precursorof the reducingendof theheptasaccharideskeletonexpected,we chose l,6-anhydro-2-
iuido-3-O-benzyl-2-deoxy-fl-D-glucopyranose,9whichwasglycosylatedat O‘C with5 usingN-
iodosuccinimide(MS) andtriethylsilyltriflate(TESOTf)loas promotersto givethe trisaccharide6 in 83°/0
yield, [~]D21+43°, IHNMR65.16 (t, IH, J = 9.2 Hz,H-4”),5.20(br.s, IH, H-l), 5.25(d, IH, J = 8.4Hz,

H-1’or H-l”), 5.31(d, IH, J = 8.3Hz, H-1’or H-l”). Afterde-0-acetylationof 6 withbase,the resulting7,
[~]D21+22°,wasglycosylatedagainwith5 inthepresenceofNIS andTESOTf at -10 “C togivethe
pentasaccharide8 in 64’VOyield,mp 177“C, [CX]D21+36°,13CNMR596.55,96.60,96.71,96.99,
100.50(anomericcarbons). Similarly,8 wastreatedwithbasefor deacylationandthe resulting9, [U]D19
+200, was glymsylatecl Once morewith5 usingNIS andTESOTfat -40‘C, givingthe heptasacchande1 in

NMR896.40 (2C), 96.45,96.50,96.59,96.87, 100.38(aflOmeriC

carbons).Theoptimumtemperaturesfor theseglycosidationreactionsusingthe commondonor5 andNIS-
TESOTfas the promotordecreasedfromO‘Ctobelow-20“C as the chainlengthof acceptorsincreasedlike
mono-+ tri- + penta-saccharides.Whenthe glycosidationbetween5 and9 wascarriedout at O“C, 10was

obtainablein only 18’%0yield.
For introductionof a pair of linearhydrophobicgroupsintothe terminal1,6-anhyd&2-azido-2-deoxy-D-

glucopyranosemoiety,tetradecanoylgroupwasfirstto be introducedthroughformationof an amidobond.
Thus,the azidogroupof 1 was reducedby treatmentwithH2Sgas in pyridine-triethylamineandthe
resultingaminewasimmediatelyacylatedwithtetradecanoylchloridein the presenceof triethylamine,giving
11 93%overallyieldas amorphouspowder,[U]D25+5.0°, IH NMR~ 5.70(d, IH, J = 9.9 Hz,NH). As

a preparationfor the nextglycosidationprocess,we recentlydevelopedan ei%cientmethodologyfor the
one-potsynthesisof tetradecyl~-glycosidefrom 1,6-anhydrosystemcarryingthe tetradecanoylatedamino
groupat C-2,usinga disaccharidemodelcompound.11Beforeapplyingthemethodologyto its
trisaccharidehomologderivedfrom6 wastested,disclosingthat the benzylatedprimaryhydroxygroups
sufferedfrompartialcleavageunderthe reactionconditionsemployed. Therefore,the benzylgroupsin 1

wereto be replacedwithacetylgroupslikethe modeldisaccharidederivativepriorto applicationof the
glycosidationmethodologydeveloped.Catalytichydrogenationof 1 wasconductedinN,N-

dimethylformamide-aceticacidusingPd(OH)2/Cas catalyst. Perfectremovalof all benzylgroupsrequireda
longperiodover 10daysandreplacementof the catalystwitha freshoneduringthe reaction. Theresulting
debenzylatedproductwas acetylatedin usualwayto give 1 as amorphouspowderin 99V0overallyield,
[a]D28-13°, IHNMR65.53-5.78 (m, 7H,H-3of all sugarresidueswith4C1conformationandNH),4.75

(bs, IH, H-3 of 1,6-anhydrosugar).
Similarlyto the disaccharidemodelsystem,ll 12underwentacetolysiswithaceticanhydrideemploying

TESOTfasacidiccatalyst. In this case,however,aceticanhydridehad tobe dilutedwithchloroform
becauseof the poorvolubilityof 1 andthe higherreactiontemperature(30“C)wasalsoneeded. In

agreementwiththe resultsof the modelexperiment,this acetolysisgavethe oxazolinederivative13as major
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productaccompanyingthe ordinaryacetolysisproduct,rx-glycosylacetate,as sole side-product.Without
separationof theseproducts,the mixturewastreatedat 90 ‘C in 1,2-dichloroethanewith I-tetradecanolin

thepresenceof (+)-10-camphorsulfonicacid.Theresultedmixturewaschromatographedon silicagelusing
chloroform-methanol(100:1VIV)as eluent,givingthe~-glucoside14,the remainingct-glycosylacetate,and
the starting12, in 53Y0,19Y0,and 27~0yields,respectively.Compound1 (amorphouspowder):[~]D25
-4.2°, IHNMR 84.99 (t, IH, J = 9.4Hz, H-3),5.23-5.27(m, 5H,anomericprotons),5.29(d, IH, J = 8.3
~ one of the anomericprotons),5.40(d, IH, J = 8.4Hz, one of the anomericprotons).Thect-glycosyl

acetatealsoconvertedto the oxazolinederivative13bytreatmentwithTESOTfin 51Y0yield.
Removalof all protectinggroupsfrom1 leavingthe tetradecanamidogroupencountereddifficultysince

the solubilitiesof in mostsolventswereverylow. For de-CLacetylation,14wastreatedin methanol-
chloroformwitha largeexcessof sodiummethoxide.AfterneutralizationwithaqueousHC1followedby
evaporation,the mixturewasheatedwithethylenediamine12at80‘Cfor 6 daysin ethanol-methanol

solution,resultingin the completecleavageof the imidobonds. Sincethe deprotectedproductwas insoluble
in thebasicmedi~ thewholeprecipitatewasfilteredaftercooling. A solutionof the precipitatein water-
ethanol-aceticacidwas fractionatedby passingthroughSephadexG-15. Finally,0.1M aqueousHC1was
addedto the separatedproductandthemixturewas Iyophilized,giving1 in 70’%0overallyield,[(X]t)31-13°(c
0.71,HzO),IR (KBr)vm 3401(OH,NH),1644,1559(NHCO)cm-l, IHNMR (D20, 348‘K) 64.52 (d,

IW J = 7.9Hz, H-l), 4.89-4.93(m,6H,anomericprotons),FABMS Calcdfor (M+ 1)+:1552.9;Found:
1552.8.

Thephenomenonthat methylyellowcrystalswithno volubilityin watercompletelydissolvedin 3%
aqueoussolutionof 1 indicatedthemicelleformationdueto 1

The authorsexpresstheir thanksto Dr. HiroyukiMinamikawaof NationalInstitute
of MaterialsandChemicalResearchforsuggestionsandhelpin observingphysicalbehaviorof 1 in water.
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