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α．PHENYLTH】O A八1IDE   

馳Sa三脚i抜eda，＊aJiro Sbikaura，a因oriko Maekawa，a監aoriI〕aibu冨OnO，a  

畳む0疲aTeぎanishi，aYosh蝕）Teraoka，aI寸orioOda，aandHiroyuki‡shibashi＊b   
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‾tリく，こ【・‥‥t・亡l●：りーりり．†・J．・く一再再  

舶ぷg翔¢g－Åsynthesisof（±）－ipalbidine（且）hasbeenachievedus阜ngBu3SnH－  

me血a富ed6－2∬βSel弧iveradicalcycliヱationof2一［3－（phenylthio）prop－2－enyl］－Ⅳ－［α一  

匝－metboxyph帥yl）－αイphenylthio）ace吋1］pymli血e（且5）asakeys紐p・   

（＋）一喝alb撼ne（且）is血eaがyconeoぎipalbine（望），anindolizidinealkaloidisol釦ed蝕）mSeedsof車∂椚βgβ  

虚胎8L。1Ånumberoぎm抽odsbavesoおbeenreported如加consモruC血nofth6indolizidineskeletonぅ2  

andsev訝ale甜0琉Sb訓eCⅥ1minatedintbetotalsynthesisoぎracemic3andopticallyactive4ipalbidine・  

既egeinwewisb盲OrepO琵aneWSynthesisof（±）－ipalbidine那ingsu帆1r－COntrOlled6－鰐OSelecdveradical  

CyCliza血n¢宮α－ph帥yま血ioamideasakeystep．  

H  

瑠：R＝＝H  

2＝R＝β・D・gFucosyJ  

W6inはa紐d ourinvestiga盲ion by examining the radicalcyclization ofぬe2イPrOp－2－enyl）－Ⅳ一  

【（pben3由bio）ac朗yl】py汀0眠ine（恥WhicbⅥ′aSprepared負・OmⅣ－Bocイぶ）－prOlinol（3）asill－ユS旺a随din  

Schemel。A盲OiuenesolutiomoF凱3SnH（1．1equiv．）andA相田（0．1equiv．）wa5addedslowlyぬa  

boi鮎gs血由onoぎ題in細bemedudng3hand血emixturewashe釦edunder陀nuX如sever幻hours富OglVe  

Onlythe5ぬ血gma短dal（忍）evenwhenanaddidonalamounto君恩u3Sn王壬wasad血d．There氏）re，Wetumed  

¢閻昆㍑紺浸om官0血eα－pbenylseknenylcongener（且ゆ）preparedasshowninSchemel．When血e  

eompゆund（且⑳）was髄▲eatedslowlywith凱3SnH（1．1equiv．）inamannersimilartothatdescdbedabo礪  

如忍，tbeexp餌ted6一色方β一打ggcyclizationproduct（且且）5wasobtained，bu‖もeyieldoぎ且且wasraぬerlow  

（21％）弧d触Ⅶn鹿sired7－の髄払一呵gcyclizationproduct（且2）5wasalsoobtainediれi6％再eld（Scheme．2）。   
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Ar＝P－menOXyPhenyl   

厨g鱈ge兇ねα柁如β乃成滋β脚ごi，SO3－pyridine，E岬，DMSO，quant．；ii，Ph3P＋MeBr－，因aH，DMSO，73％如5，50％如ヲ；  

損，S皇勉BH，T托F曲em喝02，NaOH，quant．；iv，（COCi）2，DMSO，E【封，CHダ12，quant・；V，C巧CqzH，CH2C12血em  

α－Q7－me軌0ⅩyPhenyl）－a一也henylthio）acetylchloride，Et3N，DMAP，CH2C12，67％；Vi，Me3SiI，MeCNthena一庚T  

me血）Ⅹ押bBmyl）ac叩1chloridらEt3因；Ⅴ辻，LDA血enPhSeCl，T‡呪51％録om7  

Srtlelneヱ  

椚  

随evioⅦSly㈲edem¢nS江atedthaモモberegiochemis打yofradicalcyclizationcanbecon翫）11edbythesulf∬－  

Subst血血nom盲bea汰enicbond．Forexampleパhe5te柁（わー狛官mOdeofcyclizationoぎtheⅣ－Vinylicα－halo  

amまde＄Canbeshi氏edも0由e4－甜0－grggmOdebyin翫）ducingthep王Ienylthiogroup（S）at加紐minlユSOftbe  

牌vi画まcbond・6職isisprobablybecaヮsethesul負∬Substituen盲Stabilizes加cycli冨edi咄mediacyo君  

臨曲c細．Sゆ，W昏ne冤富examined血ec女Clizationof2－［3－（phenylthio）prop－2－enyl］py汀01idまne（且5）．  

Compound（且5）waspreparedasillustra拇din Scheme3．Thus，treaモmentOfaldehy鮎（感）wiぬ  

軸beny軸benylぬiomeぬyりphophineoxideinI〕MSOinthepresenceof阿癒igavevinylsu且員de（且3）asa  

mi如u陀O宮古he（砂弧dの－isomersinaratioofcα．1：27andin76％combinedyield．Deprotectionoftb6  

Ⅳ一迅oc gr¢Ⅵp Witb隠imethylsilyliodはeぎ01lowed byⅣ－aCylation oぎtheぎeSul血g amine w姐クー  

methoxyph紺ylacetylchloride gave amide（且堵）in57％yield魚・Om且3．Treatmentof且趨with且JDA  

由比owe追払y戯pbenyldistl漬degave且5in81％yield。  

Ase蒐peC臨軋血eradicalcyclizationoぎ且5proceededinareglOSelecdvemannertoglVeOnly血edesked  

lac臨m（且感）8in65％裏eldasamix餌陀OぎーWOdiastereoisomersinara血0ぎc乱1：1。9T陀atme舶0ぎ且感w抽  

SO蛍umme盲ape血da已eね1lowedbyheatingtheresuはngsulねⅩまdeinchlo和benzenea富1600Cinasealed  

餌臨g餌eunSatum‡dlac払m（且7）血mughisomedzadonof血einitiallyfbmedg方β－methylene加emedia紐。  

Finally，aCCOrdingtotheprocedurereportedbyDanishefskyandVogel，3fcompound（且7）wasreducedby   
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Ar＝P－methoxyphenyI  

Rea8enLfandcoplditions：i，Ph2P（0）CH2SPh，NaH，DMSO，76％；ii，Me3SiI，MeC酎henp－methoxy－  
phenylacetylchloride，Et3N，CH2C12，57％；iii，LDALhen（PhS）z，THF，81％；iv，Bu3SnH，AIBN，benzene，  
refi帆・65％；Ⅴ，因alO4・MeOH－H20・77％：Vi，Chlorobenzene，160OC，53％；Vii，LiAIH4，AIC13，THF，renu又，  
86％；Viii，BBr3，CHニClユ．51％  

alaneand血eTeS舶ngamine（且＄）wasdemethylatedwithboron扇bromidetofumishipalbidineasanoil．  

A宅地血e，Webe鮎vedthatthepresenモSequenCeOf血reactionsstaねng負・OmⅣ－迅ocイg）－prO蜘01（3）  

mig軸pmvide呼icaliypure（＋）－ipalbidine，butthepicrateofthiscompoundshowedaspecificrotationof  

幻e甜1yz訂⑳弧di富Sme蜘gpoint（163－1650C）wasidenticaltothat（163－1650C）repor已ed細山ep血a‡eof  

racemicipalbidine3b［mpofpicrateof（＋）－ipalbidine：1it．，1178OCorlit．，3b183－1850c］。Theintemedia把  

¢－me血ylip由bidine（且軌hoⅥ′eVer，Showedaspec抗crotation（［α］25D）of＋22．5（cO．75，EtO呵）．These  

res血ss喝geS沌舶ipalbidineheぬnobtaiれedisno摘pticallypure，10thoug柏hassomede許eeOf卿ical  

acも1V且もy・Ⅰもis陀aSOnab16tOaSSumethatthepar血racemizationmightoccurinthe勒ttigole鮎ationoぎ  

aldehyde（趨）由ving5・耳nde姐noァeproduciblevaluesofthespecificrotationof5wereob‡ain細，  

especiailyinitsmassproduc血m・Therefbre，inordertosyれthesizeopticallypure（＋）－ipalbi血e，an  

幻紐ma洩veme加d蝕thesyn血esisof加keyintemediate且5isrequired・   

Thus，We曙Vea始d盈n紺SynthesisofindolizidineskeietonuslngSul氏1rCOntrOlled6－g舶Sel弧iveradicai  

Cyeli互a由m¢f叩heny胤oamide・Theapplicationof血smethodology削hesynthesisofmo王号COmplex  

in血1izi血e盈はaloidsisnolyinprogress．   
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