
107

PartialOxidatiotlofVicinalHydroxyl

Groupsof6-U…Tl-itylamylosewith

DitnethylSulfoxideandPhosphorusPentoxide*

YotaroKONDO**

(ReceivedSeptember30,1974)

Hydroxylgroupsofmono-andpolysaccharidescanbeeffectivelyoxidized

withdimethylsulfoxide(.DMSO)-acidanhydridesystem(1-3)andtheresulting

ketosugarsareimportantinthesynthesisofamino,branched-chainandrare

sugars(4,5).Theauthorpreviouslyreportedpartialoxidationofvicinal

hydroxylgroupsofmethy14,6-0-benzylidene一 α一andβ 一D-glucopyranosideswith

DMSUandphoshoruspentoxide(P2U5)(6).Itwouldheworthtocompare

selectivityoftheoxidationofhydroxylgroupsinmono-andpolysaccharides.

ThiscommunicationdescribespartialoxidationofvicinalhydroxylGroupsof

6-O-tritylamylosewithDMSUandP2U5andpr°parationofaminatedamylose.
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6-O-Tritylamylose(1,D.S.0.95,trityl)wasoxidizedwithDMSUandP2U5for

20hrat40°C.Theoxidized6-O-tritylamylose(2,D.S.0.63,L=U)wasrefluxed

inasolutionofpyridineandethanolcontaininghydroxylaminehydrochloride

toyield6-O-tritylamyloseoxime(3,D.S.0.63,N=UH).Reductionoftheoxime

withlithiumaluminumhydrideintetrahydrofuranatroomtemperaturegave

aminated6-0-tritylamylose(4,D.S.0.63,NH2).Sequentialdetritylationin

methanolichydrochloricacidfollowedbydialysisandlyophilizationyielded

aminatedamylose(5,D.S.0.63,NH2)asawhiteflocculentmaterial.Theami-

natedamylosewashydrolyzedwithlNhydrochloricacid,andpaper

chromatographicexaminationofthehydrolyzateshowedtwocomponentswhich

Wereidentifiedasn-glucoseand2-amino-2-deoxy-D-glucosehydrochloride

(6).ThisresultisingoodagreementwiththatobtainedwithDMSOandacetic

anhydrideoxidation(3).
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Thepresenceof2-amino-2-deoxy-D-glucoseastheaminosugarcomponentin

thehydrolyzatesuggeststhatoxidationof./-tritylamylosewithDMSOand

P2U50ccursselectivelyatC-2hydroxylgroup.Thisresultisofinterestin

viewofthefactmethyl4,6-O-benzylidene-a-D-glucopyranosideisselectively

oxidizedatC-3hydroxylgroup(G).Itfurthersuggeststhatthestereo-

selectivityofthehydridereductionoftheoximeatC;-2isduetotheattack

bythehydrideionfromaxial,wheretheapproachofthehydrideionmustbe

lesshindered.
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PaperchromatographyWascarriedoutbythedescendingmethodonToyo

RoshiNo.51filterpaperinthefollowingsolventsystems;(a)pyridine/ethyl

acetate/water/aceticacid(5:5:3:1,v/v),(b)yt-butanol/pyridine/water

(6:4:3,v/v)and(c)theupperlayerofZZ-butano1/benzene/pyridine/water

(5:1:3:3,v/v).

Oxidationof6-O-TYitylamylose(1)

6-O-Tritylamylose(7)(1,19.Og)tivasstirredfor20hrat40°Cinamixture

ofDMSO(128ml)andN,N-dilnethyl-formamide(382inl)containingP205(24.8

g).Theresultingdark-brownsolutionwaspouredintoice(500g)-methanol

(1500ml).Theprecipitateformedwascollectedbycentrifugationandwashed

withmethanolandthenwithethertoyieldayellowpowder2(18.59);IR:瘍 儀

690・750・1450,1490(ary1)・1760(C=0),3500cm-1(OH),〔 α〕D15+2210(o,0.3,

loxane).

ノ412α1.Calcd.for〔C6H8.2404.37(ClgH15)o.5(C=Oo.63〕1、:C,66.88;H,5.49,Found:

C,66.85;H,5.76.

Oxinzationo∫theOxidized6-0-77勿1α1彫os6(2)

Toasolutionoftheaboveketoamylose2(18.Og)indrypyridine(120ml)

andabs.ethanol(120ml)wasaddedhydroxylaminehydrochloride(18.Og).The

solutionwasrefluxedfor2hrandthenpouredintowater.Theprecipitatewas

collectedandwashedwithethertogiveapinkpowder3(14.89)whichwas

solubleinmethanolbutinsolubleinetheranddidnotshowanyabsorptionof

thecarbonylgroupinIRspectroscopy;〔 α〕D15+52.7。(C,0.52,dioxane).

・肋 α1・Calcd・for〔C6H8・2904・37(ClgH15)o.45(N=・OH)o.63〕 。:C,62.57;H
,5.67;N,

3.15.Found:C,62.17;H,5.73;N,2.91.
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Reductionofthe6-O-TyitylamyloseOxime(3)

Toasolutionoftheoxime3(14.5g)indrytetrahydrofuran(1800ml)was

addedasuspensionoflithiumaluminumhydride(4.5g)intetrahydrofuran

(180ml).Themixturewasstirrredfor20hratroomtemperatureandthen

heatedatrefluxtemperaturefor6hr.Theexcesslithiumaluminumhydride

wasdestroyedbycarefuladditionofwater(500ml)andthesolutionwas

neutralizedwithdil.hydrochloricacid(2000ml)・Theresultingprecipitate

waswashedwithwateruntilneutralandthenwithethertoyieldanearly

colorlesssolid4(10.Og),whichwassolubleinmethanolbutinsolubleindioxane

andshowedapositiveninhydrintest;IR:KBrUnlax1600cm-1(NH2),〔 α〕D15+285.40

(c,0.2,DMSO).

.final.Calcd.for〔C6Hg.0704.37(ClgH15)o.30(NH2HCI)o.63〕1、:C,54.63;H,6.07;

N,3.43.Found:L,54.40;H,5.81;N,3.27.

1)etYitylationo/the/Y〃ziHated6--0-Trityla〃aylase(4)

Theabovereducedproduct4(9.5g)inmethanolandconc.hydrochloricacid

(2ml)wasstirredfor20hratroomtemperature.Afterdilutionwithether

(1000ml)theprecipitateformed'vascentrifugedandwashedwithetherto

giveawhitepowder(2.6g).Repeatedtreatmentforanother6hryieldeda

whitesolid(2.5g).ItshowedtheabsenceofthetritylgroupinIRspectroscopy

andgaveapositiveninhydrintest.

Thedetritylatedamylose(1.Og)wasdissolvedinsaturatedsodiumbicarbonate

solution(200ml)toneutralizetheresidualacidanddialyzedagainstdistilled

water.Afterfiltration,theclearfiltratetivastreatedwithactivatedcarbon

andthenlyophilizedtoyieldawhiteflocculenthygroscopicpowder5(0.5g);

〔α〕D15+166.7。(C,0.11,water).

・final.Calcd.for〔C6Hg.3704.37(NH2HC1)o.63〕n:C,39.06;H,6.12;N,4.78;

Found:L,38.81;H,5.74;N,4.65.

ノacidHydrolysiso!the/4ク 〃カ¢α!66/4〃zylose(5)

Asolutionoftheaminatedamylose5(1.2g)inlNhydrochloricacid(70ml)

washeatedonaboilingwaterbath.Afterhydrolysisfor5hrthesolutionwas

treatedwithactivatedcharcoalandfiltered.Thafiltratewasneutralizedwith

AmberiteIRA-410(carbonateform).Thepaperchromatographyofthehydro-

lyzateshowedthepresenceoftwomajorcomponents:Rol*1.00andO.88

(ninhydrinpositive)insolventa;1～glN*1・75and1・00(ninhydrinpositive)in

solventb;1～glN1.21and1.00(ninhydrinpositive)insolventc.Onthebasisof

theRfdata,thefastermovingcomponentwasidentifiedasD-glucoseandthe

slowermovingcomponentas2-amino-2-deoxy-D-91ucosehydrochloride.

*、Rgland・Rg1Nrepresentrateofmovementonchromatogramrelatlvetorglucoseand

2-amino-2-deoxy-D-glucosehydrochloride,respectively,
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