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Ｉ

KO'ｏｊｏ丹e/もc川

（1'R)-1'一Methyl-cjs-zeatin(2b)andits9-β-D-ribofmranoside(4b)havebeensynthesizedfOrthefirsttimefrom
D-alanine(5)in7steps・Thenewc応-zeatinderivativesZMnd4b,togetherwithknownciS-zeatin(2a),weretestedm
cytokininactivityinthetobaccocallusandthelettuceseedgerminationbioassays､Inbothbioassays,thecytokinin 
activitywasfmndtofDllowtheorder2a＞Ｚｂ＞4b,indicatingthatZband4bwerelessactivethanthecorresponding 
ZWJ"sisomerslband3b(namalcytokininsfromAe"伽"DC"αsqW噸acpvsawusrα"CO,respectively・

KeywordS（1'R)-1'一methyl-cな‐zeatin；（1'R)-1'一methyl-cjF-zeatin9-riboside；chiralsynthesis；alanine；a-aminoaldehyde；

Homer-Wadsworth-Emmonsreaction;Zstereoselectivity;diisobutylaluminumhydridereduction;cytokininactivity；’3Ｃ－ＮＭＲ 

Cytokininsareagroupofphytohormonescharacterizedgall-fbrmingphytopathogenicbacteriumRFe"巾加o"qs
primarilybytheabilitytopromotecelldivisioninplantqWz"ｇａｅｐｖｓａｗＪｓＺα"ojandtheestablishmentoftheir 
tissueculturesorsecondarilybytheabilitytopromoteseedstructuresbymeansofchemicalsynthesis…)exemplifythc 
germination，leafandcotyledongrowth，orlateralbudrecentadditionofnewmemberstothenaturalcytokinin 
development，toinhibitchlorophylldegradatio､，ｏｒｔｏｇｒｏｕｐＴｈｅｏｃｃｕｒｒｅｎｃｅｏｆｂｏｔｈｔｈｅｃなａｎｄ〃α"sisomersin
inducebudsonmossprotonema､2）Ａparｔｆｒｏｍａｌａｒｇｅｔｈｅｌ'‐unsubstitutedzeatinseriessuggeststhatthecisisomers 
numberofsyntheticcytokininswhoseactivityvariesfromofthenewcytokininslband3blnayalsooccurinnature， 
highlyactivetoalmostinactive,morethan30naturalcyto-andtheavailabilityofsyntheticrefbrencｅｓampleswould 
kininshavesofarbeenisolatedfiPomplantsandmicro-greatlyfacilitatethesearchfbrthesecなisomersasnatural

organisms，andtheirchemicalstructuresidentified2c'3-6）products・Thiswasthereasonwhyweinvestigatedthc
Interestingly,allthesenaturalcytokininsare／V6-substi‐synthesesandcytokininactivitieｓｏｆ（1'R)-1'一methyl-cjs-
tutedadenineswithorwithoutsubstituent(s)onthepunnezeatin(2b)andits9-β-D-ribofnranoside(4b)inthepresent 
nucleus,7)ａｎｄ伽"s-zeatin(1a)(whichisoftenrefbrredtoworkBriefaccountsofthechemicalresultspresentedherc
simplyaszeatin)，cLF-zeatin（2a)，andthecorrespond-havebeenpublishedinpreliminaryfbrm､8） 
ing9-β‐D-ribofnranosides(3aand4a)areamongthem・ＴｈｅＴｈｅｓｙｎｔｈｅｔｉｃｒｏｕｔｅｓｔｏ２ｂａｎｄ４ｂstartedwiththc
isolationof(1"R)-M-methyl-〃"s-zeatin9-β-D-ribofnran‐ノVとprotectedD-alaninemethylester7,5｡,６，，）whichwas
oside（3b)3）inl985anditsaglycone，（1'R)-1'一methyl‐preparedfromD-alanine（５）throughtheaminoester
〃"s-Zeatin(1b),4)inl986homtheculturefiltrateofthehydrochloride65a，b''０）accordingtotheliteratureThc

conversionof7tothe(＋)-aldehyde8hadpreviouslybecn 
,５．４efIbctedintwosteDsconsistinEoｆＬｉＢＨ‘reductionof7 R ６ eflectedintwostepsconsistingofＬｉＢＨ４ｒｅｄｕｃｔｉｏｎｏｆ７ 

Ｈ 

ａｎｄＭｅ２ＳＯｏｘｉｄationoftheresultingハLprotectedamino
alcoholusingSO3-pyridinecomplexinthepresencｅｏｆ ｅ 

Ｅｔ３Ｎ､5｡，b)Inthepresentstudy,however,reductionof7with 
diisobutylaluminumhydride(DIBAH)iｎＣＨ２Ｃｌ２－ｈｅｘａｎｃ 
ａｔ－７８ｏＣｆｂｒｌｈｗａｓｆｂｕｎｄｔｏｇｉｖｅ８ｉｎｏｎｅｓｔｅｐｉｎ６６９/b 
yieldThiswasanapplicationofthｅｋｎｏｗｎｍｅｔｈｏｄｔｏ 
ｒｅｄｕｃｅ／Vとalkoxycarbonyla-aminoacidcsterstothe
correspondingaldehydeswithoutaccompanyingracemiza‐ 

、 ５ 
６６ 

CF20H 
４ 

1a,ｂzaJDcorrespondingaldehydeswithoutaccompanyingracemiza‐ 
ｔｉｏｎ'1） 

Theconversionofthe(＋)-aldehyde8intothe(Z)-estcr 
，withexcellentZstereoselectivitｖｗａｓａｋｅｖＤｒｏｃｅｓｓｉｎ ＯＯ ，withexcellentZstereoselectivitｙｗａｓａｋｅｙｐｒｏｃｅｓｓｉｎ 
ｔｈｅｐｒｅｓｅｎｔｓｙｎtheticscheme、WerecentlyreportedthatH 

theWittigreaction12)of8withlnethyl2-(triphenylphos‐ 
phoranylidene)propionateinCH2C12at22oCfｂｒｌｈｐｒｏ‐ ｅ 

ｄｕｃｅｄａ５:９５nlixtureofthe(Z)-esterandits(E)-isomer 
in98q/byield5α'６)Inordertoreversesuchstereoselectivity， 
８wassubjectedtotheStill-Gennarimodification13)[(CF3‐ 
ＣＨ２０)zP(O)ＣＨ(Ｍｅ)CO2Me,ＫＮ(SiMe3L18-crown-6/ 
ＭｅＣＮ,tetrahydrofnran，-78.Ｃ,３０ｍin］oftheHomer-
Wadsworth-Emmonsreaction・'2)Asexpected，thismodi‐
ficationafIbrdeda99:１ｍｉxtureofthedesired(Z)‐ester9 

Ｈ２０Ｈ 

ＨＯ ＨＯ 
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M､ｖⅡ三22幽一'v'．ｖⅡM3coco12o-
H2NハCO2HH2リハCｏ２ＭｅＮａＨＣＯ３
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５ 

６ 

M・VHM2CHCHM蘭一一

HNハCO2MeCH2Cl2/hexane
CO2CMe3 

７ 
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ＩｌＩ 

(CFbCH20)2P-CHCO2Me Mi>uiM:'筈姜:;芸姜二二Mi‘ｉＩＷＩ 〆、〃、〃、■■＿

Ｍ９ｖⅡ 
／、

HＮＣＨＯ 

ＣＯ２ＣＭｅ３ 

８ 

KMSiMe3)2 
18-crown-6/ＭｅＣＮ/TＨＦ ＣＯ２ＣＭｅ３ 

１０ 
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ｇ 

’ ＣＩ 

Ｎ:i〕〔l
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Ｈ
 

ｒ
－
－
－
－
Ｌ
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TABLEL13CShieldingsofBothGeometricalIsomersofl'-MethylzeatinandTheirM-D-Ribofilranosides 

Chemicalshiftα） Chemicalshiftα） 

1bb） 3bb） Carbon 4ｂ Carbon Zｂ 

ｉｎＣＤ３０ＤｉｎＣＤ３０Ｄｉｎ(CＤ３ＬＳＯ ｉｎＣＤ３０ＤｉｎＣＤ３０Ｄｉｎ(CＤ３ＬＳＯ 

152.1 

148.5 

119.4 

153.5 

139.5 

43.2 

128.5 

135.6 

５９．９ 

２１．０ 

２１．９ 

８７９ 

７３．４ 

７０６ 

８５．８ 

６１．６ 

C(2) 

C(4) 

C(5) 

C(6) 
C(8) 
C(1''） 

C(2"） 
C(3"） 

CPI"） 

C(5''） 

C(6"） 

C(1) 

C（２） 

ＣＧ'） 

C(4) 

C(5) 

153.5 

149.3 

121.3 

155.3 

141.3 

45.6 

127.7 

138.3 

６８．０ 

14.1.） 

21.8.） 

９１．３ 

75.4.､e） 

72.7.,e） 

８８．２ 

６３．５ 

153.4 

149.1 

121.0 

155.2 

141.5 

45.5 

130.4 

138.0 

６２．２ 

21.7.） 

２２．１ 

９１．４ 

７５．５ 

７２．７ 

８８．２ 

６３．５ 

C(2) 

c(4) 

C(5) 
C(6) 

C(8) 

C(1) 

C（２） 

C(3) 

C(4) 

c(5) 

C(6) 

'53.8 

151.1 

1188 

154.7 

140.4 

45.5 

127.8 

138.3 

68.0 

１４．２.） 

21.9.） 

1535 

151.0 

118.8 

154.5 

140.6 

45.4 

130.5 

137.9 

６２．２ 

21.7.） 

２２．１ 

１５２．１ 

－） 

＿c） 

153.0 

138.6 

43.2 

128.8 

135.5 

５９．９ 

21.0の

22.0 

α)Inppmdownfieldfi･ominternalMe4Si、６）DatatakenfTomref5d．C)AnunmeasurablysmallpcakresultingfTomthepoorsolubilityofZb．。）Ｔhisassignment
isbasedonaselectiveprotondecouplingexperimenLe)ThepreviousC(2')andＣ(3')shiHassignmentsfbr3b3･sb)andits(l"S)-isomer5b)shouldbereversedaccordingly． 

isomerfbrmed13)andthatitsolefinicproton［６５．８０(｡q， 
J＝8.5and1.5Ｈｚ)]resonatedinCDCl3athigherfieldthan 
thecorrespondingproton[66.53(｡q,Ｊ＝8.5andL5Hz)]5α'b） 
ofthc(E)-isomerAlthoughtheenantiomencpurityofthe 
abovesampleof9seemedhigh,wewereunabletodeter‐ 
mineitbymeansofprotonnuclearmagneticresonanＣｅ(ｌＨ 
ＮＭＲ）spectroscopyusingthechiralshiftreagenttris[3‐ 
(heptafluoropropylhydroxymethylene)-(＋)‐camphorato]‐ 
europium(Ⅲ)［Eu(hfb)3],amethodemployedsuccessfillly 
inthecaseofthecorresponding(E)-isomer,5b)becauseof 
nonseparablebroadsignalsofenantiomericprotons，if 
present 

OnreductionwithDIBAHinCH2Cl2-hexaneat-78oC 
fbr45min,the(Z)-ester9gavethe（－)-allylicalcohollO 

ｉｎ９２％yieldThecarbamatelOwasthenhydrolyzedwith 

l０％aqueousHClatroomtemperaturefbrｌｈ，andthe 
aminoalcoholhydrochloridethatfbrmedwasfirst 
convertedinｔｏｔｈｅｆｉｅｅｅｂａｓｅ［bytheuseofAmberlite 
IRA-402(HCO3-)],whichwasthenisolatedinthefbrmof 
theoxalate(11)ｉｎ８８％yield(fromlO)、

Finally,purinylationofllwith6-chloropurineinboiling 
l-butanolcontainingEt3Nfbr35hproduced（1'R)-1'－ 
methyl-cな-zeatin(2b)ｉｎ75％yieldAsimilarcondensation
ofllwith6-chloro-9-βD-ribofilranosylpurine14)gavethe 
targetriboside4bin96％yieldThehighenantiomericpurity 
of2bandhighdiastereomencpurityof4bweresuggested 
bycomparisonoftheirchiropticalpropertieswitｈｔhose 
reported5a，b）ｆｂｒｌｂａｎｄ３ｈＴｈｅＺｓｔｅｒｅｏｃｈｅｍｉｓｔｒｙｏｆｔｈｅ 
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繍鵜燃繍繍擬麟繍蝿iiIiilli篭i;鱸theＣ(4')carbonof2bresonatedinCD30DathigherfieldshowninTableIV・Thcsercsultsindicatethattheミ
瀦繩辮腱磯:KiflH:t:呈瞬糊蹴:湾:謡蹄躍測職磯1獺i蝋錨ＪｊｏｆｔｈｅＺ=Eisomericnucleosidepair4band3b、Similaractivitybyaflactorof4・ThispresentsacontrasttotheL
鞠駕Ｗｋｉ舐畷)i:蹴聰(麗鵬}:競監鵬霊蝋_鰯､Ｈ１;)麗帛illP1lll:ｉｌ:妬蝋翻Jsignalsof2band4b,alsosupportedthecorrectnessoftheactivity(optimumatOO4似MconcentrationinthetobaccofiH
cmelationshipbetweentheC(5')andＣ(1')atomsinlbcallusbioassay)ItisknownthatthMMonns(Zaand4a)け）andthatbetweentheC(5")andＣ(1")atomsin3b､Asshowninthezeatinseriesarelessactivethanthecorresponding1I inTableII,theZstereochemistryoftheprecurｓｏｒｌＯａｎｄ〃α"sfbrms（Ｉａａｎｄ３ａ）inthestandardtobaccocallusLj
theEstereochemistryofthepreviouslysynthesizedisomerbioassayfbrcytokininactivity､２６'｡,'6)Interestingly,ｓｕｃｈａｱｲ！ １２…)werelikewisecharacterizedbyupfieldshiftsofthecLMzJ"sactivityrelationshipalsoholdsfbrthe（1'R)-ｌｐ１ Ｃ(4)signaloflOby6､2ppmandoftheC(5)signalofl2methylzeatinseries,sincethemaximalyieldofthetobacｃｄ 
ｂｙ８､４ｐｐｍ，relativetothecorrespondingsignalsofthecallushasbeenobtainedaｔｏ､Ｏ４ｌｚＭ１ｂ,５６)４似Ｍ２ｂ，0.4’M1somenccounterpart・Theseupiieldshiftsareagain3b,５６)andlOＯ(ｏｒ＞100〃M4hinterpretableintermsoftheγ‐efIbct・'5）

Inconclusion，（1'R)-1'一methyl-cな-zeatin（2b）anditSTI
WiththccompletionoftheabovesynthesesandM-D-ribofUranoside(4b),the(Z)-isomersofthenaturall 

characterizationof(1'R)-1'一methyl-cな-zeatin(2b)anditscytokininslband3b,havenowbecomeavailablebyZM-D-ribofnranoside(4b),itwaspossibletotestthemfbrsynthesisin7stepsstartingfromD-alanine（５）and1 
cytokimnactivityinthetobaccocallusandthelettuceseedproceedingthroughthekeyintennediate8Thesesynthesesl 

i;iil翼i;'１１繍壷繍嘉lililIllHj1ilii(醗聯;繍聯獺篭繋繍議l
Ashadseemedprobable,２６，.）thenucleoside4bwaslessactivity，ｔｈｅｃなｂａｓｅＺｂａｎｄｉｔｓ９－ｒｉｂｏｓｉｄｅ４ｂｈａｖｅｂｅｅｎ：
activethantheaglycone2b:ｉｔｗａｓｏｎｌｙａｃｔｉｖｅａｔｌＯＯ似Morfoundtobelessactivethanthecorrespondingかα'zsisomers1

１ｂａｎｄ３ｂ,respectively､Withsyntheticsamplesof2band； 
ＭＥⅡⅢaCShieldmgsofBothGeomeMcalls･mersMAUylio4bnowavailablc,thesearchfbrthesesubstancesinPlantIi AminoAlcoholSystem andmicroorgPlniqTTIQwiI1kP先ﾊ;16…-剤

［鍵

nmcroorganismswiUbefacilitated 

Chemicalshilta)iｎＣＤＣｌ３ Experimenml 

GemeralNotesAUmelti .5 

継仙鑓蕊蕊灘’
Carbonb） 

ｗｇＬαLjlly（口rLLノwaspertormedonaWatersALC/GPC2041iquid
chromatograph,andpeakswerelocatedbyusingaUVabsorbancedetector 
operatedat254nmSpectrareportedhereinwererecordedonaHitachi 
320UVspectrophotometer［onsolutionsi、９５％(v/v)aqucoUsEtOH，
0.1NaqueousHCl(ｐＨ１),q005Mphosphatebuifer(ｐＨ７ａｎｄＩＯ),and） 
0」NaqueousNaOH（ｐＨ１３)]，aJASCOA-202infrared（IR）

霊::(謡鵬:{:;鯛糊吉臓鵬蹴鰯鰡澱｜
(ＮＭＲ)spectrometer('Ｈ１００ＭＨｚａｎｄ１３Ｃ２５０ＭＨｚ),equippedwitha 

鱗１１|饗!'iii職蕊繍l
abbreviationsareused:ｂｒ＝ｂroad,ｄ＝doublet,．。＝doublet-oMoublets，’
｡.。＝doublet-ofdoublets-ofdoublets,ｄｑ＝doublet-ofquartets,ｍ＝ｍｕ卜

３
３
３
 

ｊｊｊ１Ｊｊｊ川仙仙
Ｃ
Ｃ
Ｃ
Ｃ
Ｃ
Ｃ
Ｃ
ｌ
Ｃ
Ｃ
 

０
の
」
Ｃ
“
伍
伍
０
０
０

44.6 

127.3 

136.3 

６７．７ 

１３．９c） 

21.8 

155.2 

７９．３ 

２８．５ 

44.0 

129.6 

137.0 

６１．５ 

22.3c） 

21.2c） 

155.6 

７９．８ 

２８．４ 1。

zノlnppmdownneldfromintc
dersconnEｉｎｔｈｅｎａｒｔｉｎｌＱｆｒ１ｗ､ｈ 

● ﾕＩＤｏｎｌｎＯ１ｃｚｎｒ住『

】ＦＧ
l告｡

」畝■Ｅ血

JＩｕＬｏｎＱｅＣＯＵＰｌｌｎ２ｅＸＤＥ 

…BLEInCyl｡lpin4WjvjW○iWZeatmAmlogu…tedblMobaccoQUusBi…ｙ 
回。

ｋ－ 

Ｕ 

ｂＩ－． Averagefreshweightoftobaccocallus(ｍg） 
Compound 

Concentrationoftestcompound仏M）！｢,ｒ 

ｕ 
ＥＤ 

Ｉ１:￣７ 
F. 

1Ｊ,fl 

i11lF ００．００１０．０１０．０４０．１０．４ Ｉ ４ 1０４０１００ 
zｂ 1６ 

1９２６ ３２ 

２９ 

１１６０ 

1５３ 

３７ 

１３８７ 

835 

８４ 

1869 

１８６ 

４b 

ciF-Zeatin(2a） 

1２５２ 

２１９ 

８
４
 

２
２
 

567 

657 3７１５３７１４ 1067 
胚:｡､＝

ﾄﾞ鋼： 1503 1205 
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TABLEIVCytokininActivityofciF-ZeatinAnaloguesTestedbyLettucePurificationoftheoilbymeansofflashchromatographyl8）［hex-
ScedGermination ane-AcOEt(3:１，Ｖ/v)］ｇａｖｅｌＯ(477ｍｇ,９２％)asacolorlesssolid,ｍｐ 

66.5-67.5°Ｃ・RecrystallizatiOnfromhexaneyieldedananalyticalsample
Lettuceseedgermination(％）ascolorlessscales,ｍｐ67.5°Ｃ;[α]課－３３。(c＝100,MeOH);IRvIlHHpl

cm-1:3370,3250(NHandOH),1688(carbamateCO);ｌＨ－ＮＭＲ(CDCl3） 
CompoundConcentrationoftestcompound仏M）５：Ｌ1６（3Ｈ,ｄ,Ｊ＝6.5Ｈｚ,ＣＨ型旦)，Ｌ4２（9Ｈ,ｓ,ＣＭｅ３)，Ｌ８Ｏ（3Ｈ,ｄ，

Ｊ＝Ｌ５Ｈｚ,ＣＨ＝Ｃ止),3.65(1Ｈ,ｂｒ,ＮＨｏｒＯＨ),3.70and４．４６(2Ｈ,ＡＢ
ＯＯｌＯ４１４１０４０１００typed,s,Ｊ＝1Ｌ５Ｈｚ,Ｃ回20Ｈ),4.3-4.7(2Ｈ,ｍ,ＣＨＭｅａｎｄＯＨｏｒＮＨ)，

5.03(1Ｈ,dulld,ノー9.5Ｈｚ,ＣＨ＝ＣＭＣ);l3C-NMR(TablelI).Ａ"αﾉ.Calcd
Zｂ５．８－－８６１２１２２２３７．３７０．０ｆｂｒＣ１１Ｈ２１ＮＯ３：Ｃ’６Ｌ37;Ｈ,9.83;Ｎ,6.51．Found:Ｃ,61.24;Ｈ，10.10； 
４ｂ５．８－－７．４７．３９．３１２．８２Ｌ８Ｎ,6.52. 

cis-Zeatin(Za）５．８６８１６．９１４３２２３２５．７６８．６７２６ ［R-(2)]-4-Amino-Z-methyl-2-penten-1-olEthanedioate(2:1)(Salt)(11） 
AmixtureoflO(581ｍｇ,２７，mol)ａｎｄ10％aqueousHCl(5.4ｍl)ｗａｓ ■￣ 

shakenatroomtemperaturefbrlh,givingaslightIyorangesolutionThe 
solutionwaspassedthroughacolumnofAmberliteIRA-402(HCO3-） 

tipleLS＝Singlet． （27ｍl),ａｎｄｔｈｅｃｏｌｕｍｎｗａｓｅｌｕｔｅｄｗｉｔｈＨ２０Ｔｈeeluate（100ｍl)ｗａｓ 
（R)-(1~Methyl-2-oxoethyDcarbanuicAcidrerr-ButylEster(8)AstirredconcentratedtodrynessJ〃vac"otoleaveayellowoil(330ｍｇ),whichwas

solutionof75q'6,9)(L239,6,Ⅱnol)indryCH2C12(30ｍl)wascooledtodissolvedinEtOH(2.7ｍl)Theresultingethanolicsolutionwasexactly 
-78oCinanatmosphereofargon,andaLOMsolutiop(12ｍ1,12,mol）neutralizedbyadditionofasolutionofoxalicacid（122ｍｇ,L35mmol） 
0fdiisobutylaluminumhydrideinhexanewasaddeddropwiseover20min・ｉｎＥｔＯＨ(1.4ｍl)and,ifnecessary,withEt3NTheprecipitatethatresulted
Merthemixturehadbeenstirrｅｄａｔ－７８ｏＣｆｂｒｌｈ,thereactionwaswasfilteredofnwashedwithEtOH(3,5ｍl),anddriedtogiveaiirstcrop 
quenchedbyaddingMeOH(0.5ｍl)Theresultingmixture,afteraddition（370ｍｇ,８６％）ofllasacolorlesspowder,ｍｐｌ９８５-199.5°Ｃ(dec.)． 
of１０％aqueousRochellesalt(35ｍl),wasstirredatroomtemperatureThefiltrateandwashingswerecombinedandconcentratedj,zvaczJo,ａｎｄ 品０．１ｈＴｈＰｚｕｍＵＰｎｍｏｌ…,－，…穴…－－ヘーュニーー▲U＿＿・薊

■I■■■■ 
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nｍ(819600Ｍ擬(ｐＨ1)266(20100);几鵲(ｐＨ7)269(20200);ﾉI認(ｐＨ
13)２６９(20400);’Ｈ－ＮＭＲ(CD30D)５：１．３６(3Ｈ,。,Ｊ＝6.5Ｈｚ,ＣＨ型且)，
Ｌ７９ＧＨ,ｓ,ＣＨ＝C皿旦),３．７１ａｎｄ３９０［1Heach,。d,ノー'3,2.5Ｈｚ，
C(5')-Ｈｓ],21)４．１５ａｎｄ４．２９［2Ｈ,ＡＢｔｙｐｅｄ，s,Ｊ＝12.5Ｈｚ,Ｃ(4")-Ｈ，s]， 
4.16［1Ｈ,。｡d,Ｊ＝2.5Ｈｚeach,Ｃ(4')-H],４３１［1Ｈ,。｡,Ｊ＝5,2.5Ｈｚ，
C(3')‐H],４．７３［1Ｈ,．｡,ノー６５，５Ｈｚ,Ｃ(2')-Ｈ],５３０［2Ｈ,brs,Ｃ(l'')-Ｈ
ａｎｄＣ(2")‐H],５．９４［1Ｈ,ｄ,Ｊ＝6.5Ｈｚ,Ｃ(1')‐Ｈ],８．１９ａｎｄ８．２４(lHeach， 
s,purineprotons)；ｌＨ－ＮＭＲ［(ＣＤ3)2SO］６：1.25（3Ｈ，ｄ,Ｊ＝6.5Ｈｚ， 
CH14且)，１．６９（3Ｈ，ｓ，ＣＨ＝Ｃｕ且)，3.5-3.75［2Ｈ，ｍ，Ｃ(5')-Ｈｓ],21）
3.85当２５[4Ｈ,ｍ,Ｃ(3')‐Ｈ,Ｃ(4')-Ｈ,Ｃ(4'')-Ｈ，s],４５－４．８[2Ｈ,ｍ,Ｃ(2')-H
andOH],5.1-5.5[5Ｈ,ｍ,Ｃ(1")-Ｈ,Ｃ(2'')-Ｈ,andthreeOHs],５．８９[1Ｈ， 
d,Ｊ＝6Ｈｚ,Ｃ(1')‐Ｈ],７．７７(1Ｈ,。,ノー８Ｈｚ,ＮＨ),８１９and８３６(1Heach，
s,punneprotons);l3C-NMR(TableI).肋αﾉ.CalcdfbrC16H23N505:Ｃ，
52.60;Ｈ,6.34;Ｎ，19.17．Found:Ｃ,52.53；Ｈ,6.49;Ｎ，19.02． 
BioassayProcedureThecytokininactivitiesof2b,４b，andcjS-zeatin 

(2a)weretestedinthetobaccocallusandthelettuceseedgermination 
bioassaysinamannersimilartothatdescribedrecently5b)ｆｂｒｔｈｅＺｒα"ｓ 
ｉｓｏｍｅｒｓｌｈ３ｂ,andlaandrelatedcompounds・Theresultsaregivenin
TableslIIandlV． 

7） 】ピⅡ【Ⅲ】、

JＩｌｏｒｃａｒｒｏｔｒｏｃ ＤＩｒＢｑｎＴ【】ＵｎＣ【ＤＣ【

８） 

９） 

10） 
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ｄｌＬＷｅｓｔｗｏｏＣ 
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11）α)GStorkandENakamura,Ｊ､伽.Chemsoc.,105,5510(1983)；
６)Ｔ,Moriwake,SHamano,Ｄ・Miki,Ｓ・Saito,ａｎｄＳ・Torii,Ｃ７ｉｅｍ
Ｌｅ".,1986,815;ｃ)Ｔ・ShonoandNKise,め鰍,1987,697.

12）Forreviews,seeα)LGosneyandAGRowley,"Organophosphorus 
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15）α)J・BStothers,``Carbon-13NMRSpectroscopy,，，AcademicPress，
NewYork，1972,ｐｐ８０－８５；６）EBreitmaierandW・Voelter，
‘`Carbon-l3NMRSpectroscopy,''３ｒｄｅｄ,VCHVerlagsgesellschall， 
Weinheim,1987,ｐ192. 

16）α)NJLeonard,Ａ､Ｊ・P1aytis,FSkoog,ａｎｄＲＹ・Schmitz,.Ｍ､．
。１２，.ＳＯＣ.,93,3056(1971);6)Ｒ・YSchmitz,Ｆ・Skoog,AJPlaytis，
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Schmitz,Ｆ・Skoog,Ａ,Ｊ・Playtis,CRFrihart,ａｎｄＮ.』・Leonard，
PAyjochemjS'Zy,１３，３１（1974)． 

17）ForarecentreviewonopticallyactiveALprotecteda-aminoaldehydes 
inorganicsynthesis,ｓｅｅＪＪｕｒｃｚａｋａｎｄＡ・Gol9biowski.Ｃ/1ｃｍ.Rev.，
89,149(1989)． 

18）Ｗ．Ｃ．Still,Ｍ､Kahn,andA・Mitra,Ｊ､Ｏ'９Ｃ/2ｃｍ.,43,2923(1978)．
19）α)ＧＷ・Gokel,ＤＪ・Ｃｒａｍ,CLLiotta,HPHarris,ａｎｄＦＬ
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3997562(1976)［Che、､肋s［ぬ86,P121387r(1977)］

20）Itwasconfirmedthat9andits(E)-isomer…)werenotseparable 
fromeachotherundertheflashchromatographicconｄｉｔｉｏｎｓｏｒｂｙ 
ＴＬＣ，butwereseparablebyHPLCundertheseconditions，with 
retentiontimesof23・Ｏａｎｄ２２０ｍｉｎ,respectively.・
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