
Syntheses of cis-Zeatin and Its
9-(2-Deoxy-β-D-ribofuranosyl) Derivative : A
Novel Synthetic Route to the Side Chain at C(6),
and Cytokinin Activity

言語: eng

出版者: 

公開日: 2017-10-03

キーワード (Ja): 

キーワード (En): 

作成者: 

メールアドレス: 

所属: 

メタデータ

http://hdl.handle.net/2297/7665URL



畷
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Ｃ７ｗ?.Ｐ力α'･"2.8皿"､４０(7)1937-1939(1992） 1９３７ 

Inl989,EvidenteeZα/､')reportedtheisolationofanewranoside（3ｂａｎｄｌｂ）levels4)suggeststhatthecMso‐ 
cytokininfTomtheculturefiltrateofハe"６！bmo"ａｓα川gzﾉﾋﾝﾉﾉ，mer(3c)ofthenewcytokininlcmayalsooccurinnature，
anditsstructurewasestablishedaｓ９－(2-deoxy-β-D-ribo‐andtheavailabilityofasyntheticrefbrencesamplewould 
mranosyl)-"α"s-zeatin(1c)bymeansofchemicalsynthe‐greatlyflacilitatethesearchfbrthiscなisomerasanatural-
sis.1-3)ThenaturaloccurrenceofbothcLF-zeatin(3a)andproduct､Wetherefbreinvestigatedthesynthesisof3cin 
trqns-zeatin（1a）ａｔｔｈｅａｇｌｙｃｏｎｅａｎｄｔｈｅ９－β-D-ribofn‐thepresentworkbyadoptingthe“a-aminoaldehyde/olefi-

Il1IiLii：１二Ⅵ瀞`|蕊i謹蕊|鱗：騨蕊
Thesyntheticrouteto3cstartedwithreductionofthe 

1Vとprotectedglycinemethylester5withdiisobutylaluminum
hydride（ＤＩＢＡＨ）ｉｎCHzClz-hexaneat-78oCfbrlh， 
givingthealdehyde6in67％yieldOlefinationof6bythe 
Still-Gennarimodification7）［(CF3CHzO)2P(O)ＣＨ(Ｍｅ)－ 
CO2Me,ＫＮ(SiMe3)2,18-crown-6/MeCNtetrahydrofnran 
(THF)，-78°Ｃ,３０ｍｍ］oftheHorner-Wadsworth-Em-
monsreaction8)producedthedesired(Z)-ester7andthe 
undesired(E)-ester9i、５８％ａｎｄ0.5％yields,respectively
Ontheotherhand，Wittigreaction8）ｏｆ６ｗｉｔｈｍｅｔｈｙｌ２－ 
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Ⅷ4…iliillllll1ii： 1938 

含ｄｍＲｌＲｎＥ､」NaqueousNaOkl（1コTABLELCytokininActivityof9-(2-Deoxy-β‐D-riboiUranosyl)-c応一zeatin
(3c),Itsjrα"slsomer(1c),ａｎｄ〃α"s-Zeatin9-β-D-Riboside(1b)Testedby
CucumberCotyledonBioassay 
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α）Solutionsofcytokininswere4,5/lMandcontainedO､1％melhanoLb）Values 
scoredbythesameromanlettersarenotstatistica1lysignihcantlydifYbrentatthe 
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(triphenylphosphoranylidene)propionateaccordingtothe 
literatureprocedure2)butwithsomemodification(CH2Clz， 
ｒｏｏｍｔｅｍｐ，１h）ｇａｖｅ７ａｎｄ９ｉ、６％ａｎｄ７４％yields，
respectivelyOnreductionwithDIBAHinCH2Cl2-hexane 
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mp57-58oC;IRvlWcm-1:３３４０(NH),1713(α,β-unsaturatcdester（4ｍl),andthecolumnwaselutedwithH20(50ｍl)Theeluatewas 
CO)､1685(CarbamateCO),1655(sh)(Ｃ＝Ｃ);ｌＨ－ＮＭＲ(500ＭＨｚ,CDCl3）Concentratedjll,αc"o，andtheresidualoilwaspurifiedbyｆｌａｓｈ 
Ｏ:１．４５(9Ｈ,ｓ,ＣＭｅ３),１．８７（3Ｈ,ｄ,ノー１Ｈｚ,ＣＨ＝Ｃｕ且),３．７４（3Ｈ,ｓ，chromatographyI3)［AcOEt-EtOH(4:1,Ｖ/v)］ｔｏｇｉｖｅ３ｃ（119ｍｇ,８９％）
CO1Me）３９０(2Ｈ,ｂｒ,ＮＣＨ２),４．７３（1Ｈ,ｂｒ,ＮＨ),６．６６(ｌＨ,tq,ノー6.5,asacolorlesssolid,mpl39-l41oCRecrystallizationofthesolidfirom
ノＨＺ.Ｃ且＝ＣＭe);l3C-NMR(678ＭＨｚ,CDCl3)６:12.6(ＣＨ＝Ｃｌ４Ｅ),28.4MeCN-EtOH(10:Ｌｖ/v)yieldedananalytica1sampleascolorlessneedles，
(C止3),38.9(NCH2),SL9(CO2型且),７９．７(CMe3),１２９２(ＣＨ＝ＣＭＣ)，ｍｐ142.5-143.5°Ｃ;[α]82-20.4｡(c＝0.322,EtOH);ＭＭ/z:335(Ｍ+)；
,３８３(CH＝ＣＭe),155.8(CO2CMe3),１６８０(CO2McM"αﾉ.ＣａｌｃｄｆｂｒＵＶﾉl綴EIoH269nm(619700);ﾉIlll3?(ｐＨ1)unstablc;/l鵠？(PH7)269
CI1Hl,NO4:Ｃ,57.63;Ｈ,835;Ｎ,6.11.Found:Ｃ,57.47;Ｈ,858;Ｎ,6.08（20500);几離(pHl3)269(20400);'Ｈ－ＮＭＲ(500ＭHz,CD30D)６:Ｌ８２
（Z)_(4Hydroxy-3-methyl-2-butemyl)carbamicAcidrerr-ButylEster（８）［3Ｈ,。,ノー１Ｈｚ,Ｃ(5'')-Ｈｓ],2.39（lHddd,Ｊ＝13.5,6,2.5Ｈｚ)ａｎｄ２．８０

Astirredsolutionof7(459ｍｇ,２０，mol)indryCH2Cl2(5ｍl)wascoolcd（ｌＨ,ddd,Ｊ＝１３．５，８，６Ｈｚ）［C(2')-Ｈｓ]，３．７４ａｎｄ３．８４［ｌＨｅａｃｈ,。｡，
【0-78.CinanatmosphereofN2,andａ0.94Msolution(6.4ｍ1,60,mol）Ｊ＝12.5,3Ｈｚ,Ｃ(5')‐Ｈ，s],４０７［1Ｈ,ddd,ノー３Ｈｚeach,Ｃ(4')‐H],４２０
０rDIBAHinhexanewasaddeddropwiseoverlOminMerthemixture［2Ｈ,s,Ｃ(4'')-Ｈ，s],425[2Ｈ,br.Ｃ(1'')‐Ｈ，s],4.57[ｌＨ,ddd,ノー6,3,25Ｈｚ，
hadbeenstirredat-78゜Ｃｆｂｒｌｈ,thereactionwasquenchedbyaddingＣ(3')-Ｈ],５．４７［1Ｈ,tq,ノー7,1Ｈｚ,Ｃ(2")-H],６．４１［1Ｈ,。｡,ノー8,6Ｈｚ，
a5Msolution(4ｍl）ofAcOHinCHzCl2・TheresultingmixturewasC(l')-Ｈ]，８．２０ａｎｄ８．２５（lHeach，ｓ，purineprotons)'９)；’3C-NMR
allowedtowarmtoroomtemperature,ａｎｄ10％aqueoustartaricacid（12565ＭＨｚ,ＣＤ３０Ｄ)５:ＺＬ７［C(5'')],３８９［C(1")],４１．６［C(2')],６１．７ 
(10,1)andH20(10ｍl)wereaddedinthatorderTheaqueouslayerwas［C(4'')],63.6[C(5')],73.0[C(3')],87.2[C(l')],89.9[C(4/)],121.3[C(5)]， 
scparatedliFomtheorganiclayerandextractedwithCH2Cl2(3×15ｍl)．124.3［C(2'')]，140.0［C(3")]，1409［C(8)]，１４９１［C(4)]，１５３３［C(2)]， 
TheCH2Cl2extractsandtheaboveorganiclayerwereCombined,washedl559[C(6)]'9)』"α/､CalcdfbrC1sH2IN504:Ｃ53.72;Ｈ,6.31;Ｎ,20.88.
successivelywithsaturatedaqueousNaHCO3andsaturatedaqueousNaCl，Found：Ｃ，53.48；Ｈ，6.46；Ｎ,20.85． 
driedoveranhydrousNa2SO4，andconcentratedmvac"otoleavea BioassayProcedureThecytokininactivities（ｊ､２．，stimulationof 
colorlessoiLPurificationoftheoilbymeansofflashchromatography13）chlorophyllbiosynthesis)ofcompounds3c,lCandlbweretestedinthe 
[hcxane-AcOEt(3:2,Ｖ/v)］gave8(342ｍｇ,８５％)asacolorlessoil,IRcucumbercotyledonbioassayasdescribedbyFletcherem/､,20)withsome 
vWIIlcm-1:3350(NHandOH),1690(carbamateCO);ｌＨＮＭＲ(500ＭHz，minormodifications・TheresultsaregiveninTableI、
CDCl3)5:Ｌ43(9Ｈ,s,ＣＭｅ３),Ｌ82(3Ｈ,s,ＣＨ＝Ｃ止),１９(1Ｈ,ｂｒ,ＯＨ)，
１７２(2Ｈｏｄ,ノー７Ｈｚ,ＮＣＨ２),４．１２(2Ｈ,ｓ,Ｃ亘２０Ｈ),４．７４(1Ｈ,ｂｒ,ＮＨ)，AcknowledgmentWethanktheltalianNationalResearchCouncil
527(lHot,Ｊ＝7Ｈｚ,Ｃｕ＝ＣＭＣ)．（CNR)fbritsfinancialsupportunderthespeciaM/Aocprogram`Chimica 
（２）-4-Amino-2-methyl-2-buten-1-olEthanedioate（2:1）（Salt）（10）AFinelI，,subprqject3・

mixtureof8(322ｍｇ,Ｌ６ｍｍｏｌ)and10％aqueousHCl(3.2ｍl)wasstirred 
atroomtemperaturefbrlh,givingaslightlypinkishsolution､ThesolutionRe化rencesandNotes

waspassedthroughacolumnofAmberliteIRA-402(HCOJ）（16ｍl)，ｌ）AEvidente,Ｎ､Ｓ・Iacobellis,RVellonc、ASisto､andGSurico，
andIhecolumnwaselutedwithH20Theeluate(75ｍl)wasconcentratedPAWochemM〕′,28,2603（1989)．
todrynessJ"vαα《otoleaveapaleyellowoil(158ｍｇ),whichwasdissolved２）LDeNapoli,AEvidente,GPiccialli,CSantacroce,andRVellone，
inEtOH(Ｌ５ｍｌ).Theresultingethanolicsolutionwasexactlyneutralized P/iWoc"e"IMy,２９，７０１（1990)． 

byadditionofasolutionofoxalicacid(72ｍｇ,０．８，mol)ｉｎＥｔＯＨ(０５ｍl）３）Anenzymaticsynthesisofthisdeoxyribosidefrom〃α"s-zeatinand
amd､ifnecessary,ｗｉｔｈＥｔ３Ｎ・TheprecipitatethatresultedwasfilteredofI２－deoxyribosel-phosphatehasrecentlybeenreported:Ｙ､Inoue,F
washedwithEtOH（0.3ｍl)，ａｎｄｄｒｉｅｄｔｏｇｉｖｅｌＯ（199ｍｇ，８５％),ｍｐ Ｌｉｎｇ,ａｎｄＡＫｉｍｕｒａ,ＡｇｒｊｃＢｊｏ/､die”.,５５，６２９（1991)． 
180-l82oCRecrystallizationofcrudelOfromEtOH-H20（10:1,Ｖ/v）４）Forareview,seeDS､LethamandLM.Ｓ､PalnM""Ⅸ､Rev.Ｐ/tJ"／ 
aHbrdedananalyticalsampleascolorlessscales，ｍｐ183.5-185°Ｃ；ＩＲ Ｐﾉiysjoﾉ.,３４，１６３（1983） 

'淵｡１ｃｍ-1：３０５０（sh）（OH)，1655（C＝C)，1580（CO三)；’Ｈ－ＮＭＲＳ）α)Tltaya,TFUjii,AEvidente,GRandazzo,GSurico,andN
Q70MHz,、20)５:'7)1.83(3Ｈｓ,Ｍｅ),３６７(2Ｈ､ｄ,ノー7.5Ｈｚ,ＮＣＨ２)，SIacobelhs,Z1ermAe巾o"Ｌｅ".,27,6349(1986);ｂ)Ｔ・FUjii,Ｔ・Itaya，
4｣Ｓ(2Ｈｓ､ＣＨ２０Ｈ),５．４５（ＩＨ,t,ノー7.5Ｈｚ,Ｃｕ＝ＣＭe)』"αﾉ.CalcdandSMatsubara,Ｃ/lem.ＰﾉｉａｒｍＢＭ.､37,1758（1989);c)Ｔ､FUiii，
１brCI2Hﾕ4Ｎ206:Ｃ,49.30;Ｈ,827;Ｎ,9.58.Found:Ｃ,49.54;Ｈ,8.46;NTItaya,Ｓ・Yoshida,ａｎｄＳ・Matsubara,ｊ伽.､37,3119（1989)．
9.66. 

6）α)Ｔ､FUjii,Ｍ､Ohba,ａｎｄＭ・Sakari,〃e/eloCycks,27.2077(1988)；
（Z)-2-MethyM-(Ｍとpurin-6-ylamino)-2-buten-1-ol（ciS-Zeatin）（3a）Ａ６)TFUjii,Ｍ・Ohba,Ｍ・Sakari,andSMatsubara,dIem.Ｐ/iａｒｍ．

mix(ureoflO(64ｍｇ,0.22,mol),6-chloropurine(62ｍｇ,０．４，mol),Ｅｔ３ＮＢ"ﾉﾉ.,38,2702（1990),andreferencescitedtherein． 
(05ｍl),andl-butanol(5ｍl)washeatedunderrefluxfbr3hThereaction７）WCStillandCGennari,〃rqAe的o〃Ｌｅ".,24,4405（1983)．
mixturewasconcentratedmwzcⅨotoleaveapaleyellowoil,whichｗａｓ８）Forareview,seeBEMaryanofTandABReitz,ｄｌｅｍ.ｈｖ.,８９， 
dissolvedinH20(lml)Theresultingaqueoussolutionwaspassedthrough８６３（1989)． 
acolumnofAmberlitelRA-402(HＣＯ訂)(4ｍl),andthecolumnwaseluted９）α)ＮＪ・Leonard,Ａ・JPlaytis,FSkoog,ａｎｄＲＹ・Schmitz,Ｊ､伽．
withH20(50ｍl).Theeluatewasconcentratedmvαc"０，andtheresidualC/１２ｍ.ＳＯＣ.,93,3056(1971);６)GMackenzie,Ｐ.Ｗ､Rugg,ａｎｄＧ 
ｓｄＭ(82ｍｇ）wasrecrystallizedfromEtOH（1ｍl),givingafirstcrop Shaw,Ｊ,die、､ＳＯＣ.，Ｐｅ７ｋｍｎα"３．ノ，1976,1446．

(46ｍｇ)of3aAsecondcrop(17ｍｇ)wasobtainedbyconcentrationoflO）α)GDesvagesandMOlomucki,Ｂ""､ＳＯＣ.Ｃ/i”､凡,１％9,3229；
lhemotherliquorfi･omtheaboverecrystallizationunderreducedpressure ６)ＨＪ・Vreman,Ｒ､Ｙ・Schmitz,Ｆ・Skoog,Ａ・JPlaytis,CRFrihart，
andsubsequentpurificationoftheresiduebyHashchromatography13） andNJLeonard,Ｐ/iy1oc/lemmZy,１３，３１（1974)． 

[AcOEt-EtOH（4:１，Ｖ/v)]・Ｔｈｅｔｏｔａｌｙｉｅｌｄｏｆ３ａｗａｓ６３ｍｇ（72％）１１）Forthesynthesisatthe9-β-D-ribofUranosidelevel,seeα)ＡＪ・Playtis
Furtherrecrystallizatioｎｏｆｃｒｕｄｅ３ａｆｉＰｏｍＥｔＯＨｙｉｅｌｄｅｄａｎａｎalyticalandN・JLeonard,Ｂｊｏｃ/lemBjop/iys・ｈｓ・Ｃｏｍｍ"".,４５，１（1971)；
sampleascolorlessprisms,ｍｐ２１２-214°Ｃ(lit・ｍｐ２０６-208°Ｃ9｡);ｍｐ ６)Ｓ・David,GdeSennyey,andBSotta,Ｚ１ｅＩｒａｈｅ"o"Ｌｅ".,23,1817
209℃９６１);ＭＭ/z:２１９(Ｍ+);ＵＷ鰯E1oH269nm(cl9100);鳰誤(ｐＨ （1982)． 

!)274(18000);ス寵?(ｐＨ7)269(19300);ﾉ1M:?(ｐＨ13)275(18600),２８３１２）AEvidente,TFUjii,Ｎ・SIacobellis,SRiva,ASisto,ａｎｄＧ
(sh)(14300);ｌＨＮＭＲ[500ＭＨｚ,(ＣＤ3)2SO］６：１．７１（3Ｈ,ｓ,Ｍｅ),４．０４Surico,Ｐ/lWoche"１Ｍγ,30,3505(1991),andrefbrencescitedtherein 
(ZH､s,Ｃ回20H),４１２(2Ｈ,ｂｒ,ＮＣＨ２),４．７３（1Ｈ,ｂｒ,ＯＨ),５．３５（1Ｈ,t，13）Ｗ・CStill,MKahn,andAMitra,Ｊ､Ｏ'9.die腕.,43,2923(1978)．
J=6.5Ｈｚ,Ｃ且＝ＣＭe),７．６０（ｌＨ,ｂｒ,ＮＨＣＨ２),８．０８ａｎｄ８．１７（lHeach，14）RSchwyzer,Ｐ､Sieber,andHKappeler,ＨｂｈＣﾉｉｊ"Ｍαα,42,2622
s,Purineprotons),1288［ｌＨ,ｂｒ,Ｎ(9)Ｈ].』"αﾉ.CalcdfbrCloHl3N50： （1959)． 

C,54.78;Ｈ,5.98;Ｎ,31.94.Found:Ｃ,５４５９;Ｈ,6.04;Ｎ,31.9ＬＴｈｉｓｌ５）α)０Ｗ､Gokel,ＤＪ・Ｃｒａｍ,CLLiotta,Ｈ・PHarris,ａｎｄＦ.Ｌ・
samPlewasidentical［bymixturemeltingpointtestandcomparisonofCook,ノ.Ｏ'9.Ｃ/1ｃｍ.,39,2445(1974);６)CLLiotta,Ｕ､Ｓ､Patent
thelR(NUjol)ａｎｄlH-NMRspectraandTLCmobility(infbursolvent3997562(1976)［Che、､肋sZr.,86,P121387r(1977)］
Systems)]withauthenticcな-zeatin(SigmaChemicalCo)．１６）OIsler,HGutmann,Ｍ・Montavon,RRiiegg,GRyser,ａｎｄＰ．
（Z)-/W4-Hydroxy-3-methyl-2-butenyl)-2'-.eoxyadenosine［9-(Z-Deoxy‐Zeller,Ｈｅﾉv､Ｃ/i”､八ｃｍ,40,1242（1957)．

l-D-ribofnranosyl)-cjS-zeatin］（3c）AstirredsolutionoflO（64ｍｇ，１７）sodium2,2-dimethyl-2-silapentane-5-sulfbnate(DSS)wasusedasa、
0.22,mol)and6-chloro-9-(2-deoxy-β-D-ribofilranosyl)purine18)(108ｍｇ， internalstandard 

O4mmol)inl-butanol(5ｍl)containingEt3N(0.5ｍl)washeatedunderl8）ＭＪＲｏｂｉｎｓａｎｄＧ・ＬＢａｓｏｍ,Ｃａ".Ｊ､Ｃ/１２ｍ.,51,3161（1973)．
IC8uxfbr25hThereactionmixturewasconcentratedmvac"otoleavel9）Seefbrmula3cinChartlfbrthenumberingsystem 
aslightlyyellowoil,whichwasdissolvedinH20（1ｍl).Theaqueous20）RAFletcher,VKallidumbil,andPSteele,Ｐﾉﾋz"'Ｐ/i〕ﾉsio/､,６９，６７５
solutionwaspassedthroughacolumnofAmberliteIRA-402（ＨＣＯ訂）（1982)．


