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MasanoriSomei★andKyokoNakagawa 

FacultyofPharmaceuticalSciences,KanazawaUniversity， 

１３－１Takara-machi,Kanazawa920,Japan 

Thefirstandsimpletotalsynthesesof(-)-isochanoclavine-l((-)‐ Absl7act 

1b),卜)-agrocIavine(ﾄ)-3),H-agroclavine-I(卜)-4),andH-norchanoclavine-I(Ｈ‐

5c)ａｎｄtheir(+)-enantiomersareachievedfromindoIe-3-carboxaldehyde(8)bya 

commonsynthesismethodutilizingopticalresolution､AbsoluteconfigurationofH‐ 

agroclavine-Iisdeterminedtobe5RandlOSforthefirsttime，Preparationsofboth 

enantiomersofchanoclavine-l(1c)arealsoincluded． 

Thefirstenantioselectivetotalsynthesisof(+)-paliclavinewasachievedinlg84byKozikowskiandco‐ 

Workers､2aSincethattime,severaladditionalenantioselectivetotalsynthesesofergotaIkaIoidshave 

beenreported2b-dAlthoughthesesynthesesarewonderfulandartistic,ｔｈｅｒｅ「eｍａｉｎsconspicuous

needofasimpleandgeneraImethodforp｢eparingopticallyactiveergotaIkaloids 

WehaverealizedsimpletotalsynthesesofvariousH-ergotalkaloidsestablishingacommonsynthesis 

methodforthem3Themethodwasalsoeffectiveforthefi｢stsynthesesof(-)-ａｎｄ(+)-6,7-seco‐ 

agroclavine((-)-ａｎｄ(十)-1a)４andfordeterminingtheirabsoluteconfigurations4Thus,(±)-4,5-妬ns5‐

(2-methyl-1-propenyI)-4-nitro-1,3,4,5-tetrahydrobenz[刺indoIe(催)-7a)waspreparedthrough9andlO

inthreestepsin３４％overallyieldfromindole-3-carboxaldehyde(ａＳｃｈｅｍｅｌ).3Afterestablishing 

interconversionmethodbetween仁)-7ａａｎｄ(±)-4,5-dsisomer((±)-11a),3fbothenantiomersof7aand

llawereobtainedusingpreparativechiralcolumnchromatography,４Ｔｈｅｎ，卜)-7ａａｎｄ（+Wawere

conve｢tedinonepotoperationton-and(+)-6,7-secoagroclavine((-)-ａｎｄ(+)-1a)bythereactionwith 

MeMgI,followedbythereductionoftheresultant4-ﾉVLmethyIhydroxyamine(卜)‐ａｎｄ(+)-12)ｗｉｔｈＺｎ‐

HCI・Alternativethreestepssynthesisrouteto(-)-1ａａｎｄ(+)-1awasalsoestablishedfrom(-)-7ａａｎｄ

(+)-7arespectively,th｢oughH-5aandH-13a,ａｎｄ(+)5aａｎｄ(+)-13a､４ 

Ｎｏｗ,wewishtoreportthatthecommunityoftheabovemethodisfurtherheightenedbyitsextentionto 

thetotalsynthesesofbothenantiomersofisochanocIavine-l(110),5achanocIavine-I(1c),5a,b 

agrocIavineP),5cagroclavine-l(4),5dandnorchanocIavine-I(5c)5eonlybychangingreagentswithout 

alteringthesynthesisroute3asshownbelow 

Oxidationof(Z)-methylontheisobutenylgroupatthe5-positionofn-1awasattainedbｙｔｈｅ 
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treatmentwithSeO2indioxanetoproduce卜)-isochanoclavine-I(卜)-1ｂ,ｍｐｌ８３､5185.0°Ｃ，[α]D25

-212.8｡(ｃ＝0.50,pyridine)）ｉｎ２９％yieldtogetherwithunreacted卜)-1ａｉｎ４１％yieldThis

regioselectivefunctionalizationcanbeexpIainedbythecoordinationofthe4-methyIaminogroupto 

selenium,puttingSeO2closetothe(Z)-ｍethylgroup3fSimilaroxidationof(+)-1aafforded(+)-1ｂ(ｍｐ 

179.5-181.0℃,[α]D25+210.8｡(c＝0.50,pyridine))in３１％yieldtogetherwithunreacted(+)-1ａｉｎ３９％ 

yieldSubsequentcyclizationof(~)-1ban。(+)-1bwithPOCl3inthepresenceofK2CO3inMeCN

proceededsmoothlytogiveH-agroclavine(ﾄ)-3,ｍp209-210℃,[α]D19-183.0｡(ｃ＝0.30,pyridine)） 

and(+)-agrocIavine((+)-3,ｍｐ210-211°Ｃ,[α]D20＋185.2｡(c＝0.31,pyridine))ｉｎ９０ａｎｄ８８％yields， 
respectively． 
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Ontheotherhand,reductionof4,5-cIS4-nitrocompounds((~)-11ａand(+)-11a)withamalgamatedZnin 
methano1icHＣｌａｆｆｏｒｄｅｄ（-)-4.5-cis4-amino-5-(2-ｍ､fhvI-1-nrnnPnvIl-1q4R-f･frah､,乱｢ハト､ロー｢ハペ;穴剖へIへmethanoIicHCIafforded(-)-4,5-ciS4-amino-5-(2-methyl-1-propenyl)-1,3,4,5-tetrahydrobenz[呵indole

((-)-6a,ｍｐｌ５ｅ１５７ｏＣ，[α]D25-258.8.(ｃ＝0.30,99.5％ＥｔＯＨ)）ａｎｄ（+)６ａ(ｍｐ157.0157.5°Ｃ， 
[α]D２５＋259.4｡(ｃ＝0.30,99.5％ＥｔＯＨ))ｉｎｇ５ａｎｄｇ６％yields,respectively,Treatmentｏｆ(~)-6ａａｎｄ 
(+)-6awithmethylchloroformate(ClCo2Me)inthepresenceofEbNaffordedthecorresponding 
carbamates,(-)-14a(mpl64170oC,[α]D22-224.8｡(c＝0.30,99.5％EtOH))ａｎｄ(+)-14a(mpl6g-
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l70oC,[α]､２２＋226.8゜(c＝0.30,99.5％ＥｔＯＨ))ｉｎ８６ａｎｄ８６％yieIds,respectivelyFurtherreductions

of卜)-14aand(+)-14awithLiAH4inrefluxingTHFaffordｅｄ卜)－２ａ(caramel,[ｑｌＤ２８-282.8｡(ｃ＝0.30,

99.5％ＥｔＯＨ))ａｎｄ(+)-2ａ(caramel,[α]D２７+286.7｡(ｃ＝0.30,99.5％ＥｔＯＨ)）ｉｎｇ９ａｎｄｇ８％yields， 

respectivelyRegioselectiveallylicoxidationofH-2awith３０％SeO20nceliteindioxaneandEt3N 

affordedthecorresponding(Z)-hydroxymethylcompounds,(-)-2ｂ(mpl78-179oC,[α]Ｄ18-3022｡(ｃ＝ 

030,99.5％EtOH))ｉｎ２９％yieldtogetherwithunreacted卜)-2aｉｎ３２％yield,Similaroxidationof(+)-2a

afforded(+)２ｂ(mpl78・岳180.0゜C,[α]､１８+301.0｡(c＝0.30,99.5％ＥｔＯＨ))ｉｎ２４％yieldtogetherwith

unreacted(+)-2ａｉｎ４５％yield・Itshouldbementionedthatthechangeinsignofopticalrotationwas

observedinthecaseofringclosureof(-)-2ｂｗｉｔｈＰＯＣｂｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆＫ２ＣＯ３ｉｎＭｅＣＮｇＭｎｇ 

(+)-agrocIavine-I((+)-4,viscousoil,[α]､１７＋157.3｡(ｃ＝0.28,pyridine))ｉｎ８６％yield.(-)-Agroclavine-I 

(日４，viscousoil,[α]､22-157.3｡(ｃ＝0.27,pyridine))wasalsoobtainedbythesimilarcyclizationof

(+)-2ｂin83％yieId 

Wehavealreadyprovedunequivocallythattheabsoluteconfigurationof(-)-7ais4Rand5R4Since 

thetreatmentof(－)-11ａａｎｄ(+)-11awithEt3Nafforded(-)-7ａａｎｄ（+)-7ａｉｎ７９％ａｎｄ８０％yields， 

respectively,theabsoluteconfigurationof(+)-11aisprovedtobe4Rand5SThecompoun。((+)-11a）

ischemicallycorrelatedwith(+)-2basdescribedaboveConsequently,theabsoluteconfigurationofa 

naturalproduct,(-)-agroclavine-I(ﾄ)-4),isdeterminedtobe5RandlOSforthefirsttime,thoughithad 

beendeducedbasedonlH-NMRcomparisonstudies､5d 

Oxidationof卜)-7awithfBuO2Hinthepresenceof5％SeO20nSiO26indioxane,fo110wedbythe

reductionoftheresultantmixtureofn-7candoveroxidizedaldehydecompound(卜)-7.)withNaBH４，

produced卜)-(E)-hydroxymethylcompound((-)-7c,ｍｐｌ３３１３４ｏＣ,[α]､20-113.3｡(ｃ＝029,99.5％

EtOH))ｉｎ５３％yieIdtogetherwithunreactedH-7ain22％yield､Undersimilarreactionconditions,(+)-7ａ 

wasconvertedtothecorresponding(+)-(曰-hydroxymethylcompound((+)~7c,ｍｐｌ３２１３３ｏＣ,[α]D2１

+112.4｡(c＝0.27,99.5％EtOH)ｉｎ４３％yieldtogetherwithunreacted(+)j7ain25％yield・Reductionｏｆ

(-)-7ｃａｎ。(+)j7cwithamalgamatedZninmethanolicHCIaffordedG)-norchanoclavine-I((_)-5c,mp

207-208oC,[α]D25-178.0｡(ｃ＝0.30,pyridine))ａｎｄ(+)-5ｃ(ｍｐ205.5207℃，[ｕ１Ｄ２４＋179.6゜（ｃ＝

0.30,pyridine))in98andlOO％yields,respectively,Treatmentｏｆ(-)-5can。(+)５cwithClCO2Mein

thepresenceofEt3Nproduced卜)-13ｃ(oil,ＩＤ(]D21-80.4｡(ｃ＝023,995％ＥｔＯＨ))ａｎｄ(+)-13ｃ(oil，

[α]D21＋803｡(c＝0.23,99.5％EtOH))in89and88％yields,respectiveIy.(-)-ChanocIavine-I((-)-1c， 

mp221-222oC,[oC]D24-241.6｡(ｃ＝0.18,pyridine))ａｎｄ(+)-1ｃ(ｍｐ２２２２２３ｏＣ，[qID23＋242.7。（ｃ＝

0.18,pyridine))wereobtainedbyreducing(-)-13can。(+)-13cwithLiAH4inrefIuxingTHFin90anｄ

88％yields,respectively・

Thedataofopticalrotationsofoursynthetic(-)-compoundswereidenticaIwiththoseofnatural 

alkaIoids､5,7Inliteratures,5c’８agroclavine(卜)-enantiomer)ｈａｄalreadybeenledtofestuclavine，

costaclavine，isosetoclavine，andsetoclavine・Therefore,ｆｏｒｍａｌｔｏｔａｌｓｙｎｔｈｅｓｅｓｏｆｔｈｅｍａｒｅａｌｓｏ
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achieved・

Inconclusion,bothenantiomersofisochanocIavine-l（11ｺ),agroclavine(3)，agroclavine-IO4),ａｎｄｎｏｒ‐ 

chanoclavine-I(5c)arenowreadilyavailableinlessthanninestepsfromindole-3-carboxaldehyde(B） 
utiIizingourcommonsynthesismethod・Insevensteps(-)-ａｎｄ(+)-chanoclavine-I(ト)‐ａｎｄ(+)-1c)can
beobtained・PreparationsofvariousopticallyactivederivativesofergotalkaIoidsarenowinprogress．
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