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〔鋳競』胸;;11柵〕

Lactams．Ｘ､1）TheA1kalineFerricyanideOxidationof3-Substituted 
l-(3,4-Dimethoxyphenethyl)pyridiniumSalts：EflMsof 

FunctionalSUbstituents2） 

TozoFuJI1,3のMAsAsHIOHBA，SHIGEYuKIYosHIFuJ1,3）
andMAKoToKIRIsAwA8D） 

Ｆａｃ"Ｊ秒ｑ／Ｐﾊ”'"αCBO腕ＣａノＳｃ伽ＣＢＳ，Kcz"αzauﾉαＵ’ｚｊＵＢγｓｊ秒3）α"‘Ｐ〃αγｗαcc"ｊｊｃａＪ
Ｉ"ｓｊ伽ﾒ８，ＣＯ晩９８０／Ｓｃ伽Ｃｅα"‘Ｅ）cgj"８８γ伽9,ＺＷｈ０〃Ｕ"iueγs”3b）

（ReceivedMarch7，1977） 

Inthealkalineferricyanideoxidaｔｉｏｎａｔ３２・of3-substitutedl-(3,4-dimethoxy-
phenethyl)pyridiniumbromides(type３),thehydroxymethy１，Ｎ,N-dimethylaminomethyl， 
carbamoyl，andlLethylenedithioethylgroupsatthe3-positionhavebeenfoundto 
orienttheoxidationtoboththe2-(type4)andthe6-position(type５)inratiosof70:３０， 
２６：７４，５０：50,ａｎｄ４：９０Thecarboxylorl,l-ethylenedioxyethylgrouｐａｔｔｈｅ３－ｐｏsition 
hasorientedtheoxidationtothe6-positionexclusively,andpossiblefactorsindetermining 
theregioselectivityintheferricyanideoxidationofthel,3-disubstitutedpyridiniunlsalts 
arediscussed、Forpreparationofadditionalpyridonederivatives，１－(3,4-dimethoxy-
phenethyl)-5-carboxy-2(1Ｈ)‐pyridone（5.）wasesterifiedwithmethanolichydrogen・
cmoridetothemethylester(5h)，ａｎｄｌ－(3,4-dimethoxyphenethyl)-5-(1,1-ethylenedioxy-
ethyl)-2(1Ｈ)-pyridone(5e)wasconvertedmtothemethylketone(5i)byacidhydrolysis・
Thestructuresofthepyridones(4a,b,c,Ｌ５ａ－ｉ)thuspreparedhavebeenassignedonthe 
basisoftheirultraviolet，infrared，andnuclearmagneticresonancespectra・

Keywords--pyridiniumsalt；pyridone；Deckeroxidation；isomerratio；effectof 
functionalsubstituent；chromatographicanalysis；ＵＶ；ＩＲ；NMR 

Thealkalineferricyanideoxidationofpyridiniumsalts4）constitutesoneoftheuseful 
andefficientmethodsofgenerating6-memberedlactamsthroughoC-pyridones､1,5）Although 
muchisknownabouttheeffectsof3-sUbstituentsinthepyridinermguponorientationof 
thisoxidation,6）onlyarelativelysmallamountoftherecordedknowledge5c,7）dealswith 
quantitativeanalysestｏｄｅｔｅｒｍｍｅｔｈｅｉｓｏｍｅｒｒａｔｉｏｓｍｔｈｏｓｅcaseswhereamixtureofprod-
ucts(types4aｴ１．５)8)isobtamedThispaucityofinformationislargelyduetothelack 
ofasimpleandconvenientanalyticalmethodforthedetermmationoftheseisomericpyri-
dones・DuringinvestigationsintothesynthesisofbenzoDz]qumolizidinealkaloids,wehave
devotedsomeattentiontoquantitativeanalyticalworkonthealkalmeferricyanideoxida-
tionof3-substituted1-(3,4dimethoxyphenethyl)pyridiniumbromides（type３)．Previous 
papers5c'7α，｡）inthisseriesreportedtheeffectsofvarioushydrocarbonsubstituentsobserved 

ト

1）PaperlXinthisseries,Ｔ､Fujii,Ｋ・Yoshida,Ｍ・Ohba,ａｎｄＳ・Yoshifuji,ＣＭ@.Ｐｈαγ”.Ｂ"".(Tokyo)，
25,2336(1977)． 

2）Presentedinpartatthe8thCongressofHeterocyclicChemistry,Kyoto，October23,1975. 
3）Location:Ｚ３－ＺＴａＡ”α‐伽ａｃｈｊ,Ｋｚ"ａ３ｚｍａ９２０,ノ”α"；α)Towhomcorrespondenceshouldbeaddressed

atKanazawaUniversity；６)Ｚ=８ＫａＭｕ－ｓ"）'昭α〃,Ｃ〃j)Mcz-ﾉＭ,ｒｏﾉbyoZOZ,ＪｃＷ”
4）α)Ｈ､Decker,ＥＣγ､Ｄ#Scﾉﾉ.Ｃ〃B伽.GBS.,２５，４４３（1892)；ｂ)Ｉ`Cf)０，Ｊ.Ｐγuzﾙｵ.ＣﾙＢｊ".[2],４７，２８(1893)．
5）See,forexamp1e，α)Ｔ・FujiiandS・Yoshifuji,Ｔｅ"α〃β`γo",26,5953(1970)；６)Ｔ・Fujii,Ｓ・Yoshifuji，

ａｎｄＡ,Tamai,Ｃ〃8籾.Ｐﾙ”伽.Ｂ"".(Tokyo),１９，３６９（1971)；ｃ)Ｔ・Fujii,Ｓ､Yoshifuji,Ｋ・Michishita，
Ｍ､Mitsukuchi,ａｎｄＫ､Yoshida,jMZ.,21,2695(1973)－ 

６）See,forexample,ref､７inref5c、
7）α）Ｈ・Ｍ６ｈｒｌｅａｎｄＨ,Weber,Ｔｅ/γα〃``Zγo",２６，２９５３（1970)；６）〃e”，Ｃｈｅ醜.Ｂｅγ・’１０４，１４７８（1971)；

ｃ）Ｒ､Ａ・AbramovitchandA・RVinutha,』.Ｃﾊ….ＳＯＣ.（B)，1971,131；‘)T6Fujii,Ｓ､Yoshifuji,Ｋ・
Yoshida,Ｍ､Ohba,Ｓ・Ikegami,ａｎｄＭ・Kirisawa,Ｃ〃β”.Ｐ〃αγブルＢ"".（Tokyo)，２３，９９３（1975)；Ｂ)Ｔ・
Fujii,Ｋ・Yoshida,Ｍ・Ohba,Ｍ,Mitsukuchi,１.Tanaka,Ｓ､YoshifUji,andMKirisawa,‘脈.，２５，２０７２
（1977)． 

8）Ａγ-pyridonehasalsobeenobtainedinacertaincase.?c） 
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mthatstudyandthepresentpaperdescribestheeffectsofseveralfunctionalgroupsatt蝋iJ
3-position． 

ｌＵｊ 
鱗繍
鱗:！

lhepyridmiumsalts(3)selectedforthepresentworkwerethosewhichcarrythehydro塞溌
ymethy１，Ｎ,N-dimethylaminomethyl,carbamoyl，carboxyl，1,1-ethylenedioxyethyl，ｏｒ1,1-丁溌

ｆ､11`.';'･ 

ethylenedithioethylgroupatthe3-position,andtheywerepreparedfromtheappropriateTJ； 
pyridinebases(1)byquaternizationwith3,4-dimethoxyphenethylbromide(2)ｍｂＯｎｍｇ■〔ii
benzeneorhotN,N-dimethylformamide(DMF)solution・Byanalogywiththemonoquaj_蕊

..｡.ijfj: 

temizationofnicotmereportedbySugasawaandTatsuno,9)theN,N-dixnethylammomethyl蕊
derivative(3bHCl)wasobtamedfromthemonohydrochlorideoflb、The3-carboxydetivaJ1Ji

Jゴ･:・

tive(3.)wasderivedfromthemethoxycarbonylderivative(3h)byalkalinehydrolysis． ｈ《

！ 
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亀卜CH2OH;､卜CH2N<1M:;･卜CONHM,R-CM； e，Ｒ＝００； 
× 
Ｍｅ 

ｌｌ 
ｆ，Ｒ＝ＳＳ； 

× 
Ｍｅ 

９，Ｒ＝ＣＨＯ；ｈ，Ｒ＝ＣＯ２Ｍｅ；ｉ，Ｒ＝ＣＯＭｅ 

Chartl 

Foruniformityandcompamsonwithearlierdata,allthealkalmeferricyanideoxidations 
(32゜±0.1.,5hr)ofthequaternarysalts(3a-f)wereeffectedaccordmgtothepreviOusly
reportedstandardprocedure,5c)andthequantitativeanalyticalworｋｔｏｄｅｔｅｒｍｍｅｔｈｅｉｓｏｍｅｒ 

ﾕｅ出ermcyan1deOxidationof3-SubstitutedPvri6

Productα） Pyridiniumsalt 
-- －－￣￣ 
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zzJ-uIsomerra[l0sweredeteｴmmedbychromatographicanalysisasreportedpｪevm 
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Basedonthepyridinebase(1b)usedintheprecedmgquatemization・
FromsUightlymoCnnede｡EperimentsmwhichthereactionmixturewascoveredwithAcOEtinstead 
ofbenzeneduringthereaction・

Basedonthepyridmiumsalt(3h)usedintheprecedingalkalinehydrolysis・
Basedonthepyridinebase(iｆ)employedintheforegomgquatemization． 

|JiJ 9）Ｓ・SugasawaandT・Tatsuno,YUzﾙ@&guu月zJZ6ussﾙﾉ,７２，２４８(1952)．Foranunusualexampleofcompetitive
nitrogena1kylation,ｓｅｅＪ､１.ＳｅｅｍａｎａｎｄＪ・Ｆ・Whidby,』.Ｏ増.Ｃ〃B”.，41,3824（1976)．
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ratiooftheresultingpyridones(４and５)alsofoUowedthatprocedure・Tablelsummarlzes
theresults・Theassignmentofindividualstructurestotheisomericpyridonesthusobtained
wasbasedonthespectraldataassembledmTablesllandlll・Ｉｔｈａｓｂｅｅｎｋｎｏｗｎ５ｃ,7Ｍ,6）

that1,3-dialkyl-2-pyridonescanbedistmguishedfromthecorresponding6-pyridoneisomers 
byahypsochromicshiftmthelong-wavelengthultravioletspectra(UV)absoIptionband 
(at300-315nm)ｂｙｃｚ１０ｎｍ・Byanalogytheisomericpyridoneswithnoextraconjuga-
tion(4a,b,Ｌ５ａ,ｂ,f)weredifferentiatedasshownmTableILThedifferentiationbetween 

theisomerswithextendedconjugation(4c'5c)andtheassignmentofthe6-pyridonestructure 

TABLEII・U1travioletandlnfraredSpectraofPyridones

ＵＶｓｐｅｃｔｒｕｍａ） 

Short-wavelength 
banｄ 
－－ 

１ｍａｘ（nｍ）ど×10-3

Medium-wavelength 
band 
￣￣ 

几max（nｍ）ｅ×10-3

Long-wavelength 
band 

--

A…(nｴ､）ｅ×10-3 

IRspectrumb） 
γc=ｏ(cm-ｴ） 
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Measuredinabs・ＥｔＯＨ･

Dete[minedinCHC18solutionat0.2mConcentration･ 

OverlappedwiththecarbamoylCOstretchingvibrationband・
Shon11aeT= 

Dete[minedinNUjolmullbecauseofthepomsolubilityof5dinCHCIa・

TABｴＥＩＩLPyridone-RingProtonResonances 

Chemicalshift(6)α） Coup1ingconstant(Ｈz） 
－－－ 

Ｊαβ Ｊａｒル

Compound －－－－J 
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Measmedo、５％(w/▼)CDCI8solution、Iheletterinparenthesesdesignatesthemultip1icityorshapeof
thesignalwiththeabbreviationsappearedatthetopofExperimentalpart・
memultiplicityofthesignalismostprobablyduetolong-rangecouplingbetweenHrandtheside-chain 
C《aD-protons､5⑥.?の
Measuredo、３％(w/v)Me8SO-uibsolution．
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dones・Inaddition,thedifferencesintheCOstretchingvibrationbandpositionmcluded鐘iii
TablelIalsosewedasgoodcriterio､…Mfordistinguishmgbetweenbothisome巧eXC蕊：
forthecasesof5dandapairof4cand5cWherenosolutionlRspectrumwasavailableOr蝋i
identificationofthepyridoneCObandwashamperedbythepresenceofthecarbamoyl､Cl《》JJiJ■
bandThemostconclusiveevidencefortheassignedpyridonestructureswasfinallylpri菫JJmi
videdbythesplittmgpattemsofpyridone-rmgprotonresonances,asshowninTablel噸
whichweremgeneralagreementwithourpreviousexperlence． ．５．，７`,｡）InancaseswheretWtiiI 
isomerswereobtained,the2-pyridoneisomer(4)hadahigherR/valuethandidthe6-pyr達１J､i
doneisomer(5)onanaluminathin-layerchromatography(TLC)p1ate・ThischromatograPh患蘂｢(i
icbehaviorwasalsoconsistentwiththat5c,7e）Observedforapairofpyridonｅｉｓｏｍｅ鰍;！
carryingahydrocarbonsubstituentatthe3-positionmorpreparationofadditionalpymdqn該
derivatives,５dwasesterifiedwithmethanolichydrogencmoridetothemethylester(5hﾙijJJJ､I 
and5ewasconvertedintothemethylketone(5i)byacidhydrolysis、 ｉｉｉ 

ltmaybeseenfromTableIthatmthealkalineferricyanideoxidationofthequatemarylIJJi 

黒V１１:F;１４;;揺聡(護ii:老獅繍鐡鯛'脇ＮＣ雛i瀞鴇瀞澱JJi
2-position・Thisregioselectivitywaslngeneralagreementwiththat5b,76,10,11）

● 

observedpre畠
viouslyforasimilaroxidationofanalogousquaternarysalts・Ｔｈｅ1,1
groupasin3forientedtheoxidationtothe6-positionpredominantly 
butnotsoexclusivelyasreportedu)forasimnaroxidationofl-methyl-３ 

ｓＱＵＩｎｌｏｅ[、

」ＵＳｌ［１０丁

ｌＬＩＩＩ『

ethyl)pyridiniumsalt、Ｉｎｔｈｅｃａｓｅｏｆ３ｃ,theformationofanapproximatelyl:lmixturelii
ofbothisomericpyridones(4c’5c)paraueledthepreviouslyreportedresultS12)withl-methyLjT 
3-carbamoylpyridiniumiodide・ＴｈｅＮ,N-dimethylaminomethylgroupatthe3-positiOnLasid
3bexertedanincreasedregioselectivity，favOringthe6-oxidationoverthe2-oxidatiOnmalli 

,秤｡…--凪鰯豊砕輔一J■、Ｎ〃

Ｒ１ Ｒエ Ｒ１ 

７ 

，+MN1ﾎﾞｰ豐｢獺…い‐
Ｒエ

川…iiJIIfIWR3、ヘ/R學

Ｒ１ 

Chart２ 

10）α)Ｈ､L・BradlowandC.Ａ・Vanderwerf,』.Ｏ増.Ｃ〃８１１，，．，１６，７３(1951)；６)Ｓ・Sugasawa,Ｋ・Sakurai,ａｎｄ
Ｔ・Okayama,YZzﾙ'０９“ん〃ＺａｓＷ,62,77(1942)；ｃ)Ｓ､Sugasawa,Ｓ・Akahoshi,Ｓ・Toda,ａｎｄＨ・Tomisaway
jMZ.,７２，１９２(1952)；‘)Ａ・Ｇ・Anderson,Ｊｒ,ａｎｄＧ・Berkelhammer,Ｊ・伽Z.Ｃ〃β".ＳＯＣ.,８０，９９２（1958)；ｆ
ｅ)Ｍ・Kirisawa,Ｃ〃β”.Ｐ〃αγ碗.Bzz".(Tokyo),７，３５(1959ル

11）Ｓ､SugasawaandM､Kirisawa,Ｐﾉb””・Ｂ２`"`(Japan),３１１９０(1955)．
12)α)皿.E・Pull､…､dS.P.CO１゜wick,J・Ｂｉ。/,C彫加.,206,121(1954)；６)Ｒ､F・Dawson,nRChristman,(』．

Ａ,Ｄ,Adamo,Ｍ・LSolt,ａｎｄＡ・Ｐ・Wolf,』.Ａ”.Ｃ〃β”・ＳＯＣ.,82,2628（1960)．
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ratioof74:26．Intheoxidationof3a,the2-pyridone(4a)andamixtureofthe6-pyridones 

(5a,５９)wereobtainedintheratio70:30．Wehavenoticedthatboththe2-(4a)andthe 
6-pyridone(5a)areunstableundertheseferricyanideoxidationconditions,butthelatteris 
moreunstablethantheformer,producing5gandotherunidentifiedproducts・Accordingly，
theactualregioselectivitywiththehydroxymethylgroupmaybesomewhatlowerthanthat 
recorded・

AbramovitchandVinutha7c）havesuggestedthatthealkalineferricyanideoxidationof 
apyridiniumsaltundergoesthroughthecomplex(8)fonnedfromthefirstonemoleculeof 
potassiumferricyanideandthealkoxide(7)producedfromthecorrespondmgpseudO-base 
(6)(seeChart2)andthattheformationofthecomplex(8)israte-determining、Onthebasis
Ofthismechanism，theregioselectivitywithsome3-substituentsobservedbythem7C）and 
thatobservedpreviouslybyuswithvarioushydrocarbonsubstituents7e）havebeenbest 
interpretedintermsofthebalanceofthethreeeffects，namely，attractivedispersionforce， 
sterichindrance，andelectrostaticrepulsion，whichwouldbeoperativebetweenthe3-sub-
stituent(R2)andtheferricyanideionintherate-determiningstep、

Ifthesamemechanismisoperativeinourpresentcases,theresultssummarizedinTable 
lmaybeexplainedasfollows・Ｔｈｅ３－ｍｅｔｈｙｌｇｒｏｕｐｈａｓｂｅｅｎｋｎｏｗｎｔｏorienttheferricy-
anideoxidatiｏｎｔｏｔｈｅ２－ａｎｄｔｈｅ６－ｐｏｓｉｔｉｏｎｉｎａｒａｔｉｏｏｆ９４：6.50）Ｔherefore,theincreaseof 
theextentofthe6-oxidationobservedfor3aand3bmayｂｅｄｕｅｔｏａｎｅｎｈａｎｃｅｍｅｎｔｏｆｓｔｅｒｉｃ 
ｈｍdranceandelectrostaticrepulsiｏｎ(operatingbetweenthe3-subStituentandtheferricyanide 
ion),Whichwouldhavebeencausedbyintroductionofthebulkyandelectronegativehydroxyl 
ordimethylammogroupintothemethylgroup・M6hrleandSiekerl3)haverecentlyreported
thatN-methylnicotiniumiodideisoxidizedwithferricyanidetogiveal5:８５mixtureofthe 
corresponding2-and6-pyridones､14,15）Thisincreasedregioselectivitywouldbeduetoan 
additionalstericrequirementcausedbychainbranchingd 

Ontheotherhand，ｔｈｅａｂｓｅｎｃｅｏｆａｔｔａｃｋａｔＣ(2)intheoxidationof3dsuggestssteric 
hindrancetotheapproachofthebulkyfelricyanideiontothispositionandelectrostatic 
repulsionbetweenthenegativelychargedionandtheCarboxylgroupthatexistedasthe 
carboxylateionduringtheoxidationWhilebotheffectswouldalsohavebeenPresentWith 
the3-carbamoylgroup，thissubstituentisaboutthesamemsizeandwouldhaveasmaller 
electrostaticmnuence、Thiswouldaccountfortheca1:１ratioofthe2-(4c)tothe6-pyri-

done(5c)ｗｉｔｈ３ｃ、Asimilarsterichindranceandelectrostaticrepulsionexplanationwould
beapplicabletotheresultsobｔａｉｎｅｄｗｉｔｈ３ｅａｎｄ３ｆｗｈｉｃｈｃａｒｒｙａｈｉghlybranched3-sub-
stituentwithelectronegativeheteroatoms・

Inconclusion，ｏｕｒｐｒｅsentandeallierstudieshaveprovidedquantitativedataonthe 
orientingeffectofvarious3-substituentsintheferricyanideoxidationof3-sUbstitutedl-(3,4-
dimethoxyphenethyl)pyridiniumbromides(type３)．Itishopedthattheseresultswillhelp 
towardsthegenerationofsyntheticplansforl,３－ｏｒ1,5-disubstituted2-pyridonesandthe 
correspondingpiperidonesandforthebenzo[α]quinolizidineSystemwithavarietyofsubsti-
tuentsatthel-or3-position． 

一｝》一一一一一一一一一一》一…
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Experlmental 

AUmeltingpointsarecorrected;boilingpoints,uncorrected、Infrared(ＩＲ)spectraweremeasuredin
NujolmullsorinCHCl3solutionsat0.2ＭConcentration・Ｓｅｅａｌｓｏｒｅｆ､７８fordetailsofinstrumentation

13）Ｈ､M6hrleandK・Sieker､町c〃.Ｐｈａｊ'，"・ＥＣγ・Ｄｊｓｃｂ.Ｐ〃αγブルGeSo,309,197（1976)．
14）エntheirearliersemi-quantitativeworkontheferricyanideoxidationｏｆＮ－(2-arylethyl)nicotiniumsalts，

SugasawaandTatsunol)haveisolatedbutthe6-pyridonederivatives(tyPe5),whichmightnothave 
beensopureisomericanyasreported 

l5）ForresultsoftheferricyanideoxidationofthemethiodidesaltsofcotinineandN'一acetylanabasine,ｓｅｅ
Ｈ・Ｍ６ｈｒｌｅａｎｄＫ・Sieker,Ｐｈα…αgje,３１，５４０(1976)．iｉｉ 
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vｏＬ２５（l97ii)Ｉ 

「《

andmeasurement・Thefollowingabbreviationsareused:ｂ=broadルーdoublet,d-d=doublet-｡f-doUb聡ｄ－ｍ＝doublet-ofmultiplets，エ､＝multip1et，ｓ＝singlet，ｓｈ＝shoulder，ｔ＝triplet．
Ｌ(3,4-Dimeth･Wph…ル3-hydmWmethyWidmiumBmmido(３３)－－Aotirredo・MonIof爵■【墓

,－ｺA, 

pyridinemethanol(1a)(3.279,30,mol)and3,4-dimethoxyphenethylbromide(2)(8.098,33,mol)in聯
benzene(40ｍl)wasrefluxedfor24hr‘TheprecipitatethatresultedwascollectedbyfiltrationandwaS噸ir
withbenzene(40ｍl)togiveafirstcrop、ThecombinedfiltrateandwashingswereconcentratedtoaSm③３１
磯隠鰯磯響磯淵溌;晉謡錦F・iJii:s:fHj鰯磯翻麗懲::塁:麓駕職■
tanizedfromEtOH-acetone(1:1,ｖ/v)toproduce3a(9.449,89％)aspaleyenowishprisms,mpl64-165ooF 
UVjW`･画270nｍ(e5950)．AMMcdforC16H鋤MO3:C,5425;H,Ｍ９;Ｍ95．Found:C’5蝿Ｈ,５．６０；Ｎ,3.93. 

1-(3,4-Dimethoxyphenethyl)-3-(N,N-dimethyIanmomethyl)pyridiniumBZomide(3b)-3-(N,N-Dimethl-
,:｣４－； 

裟溌鯏醗麗蹴蝿鑑鯏鰯蠕麓二基蝿:鵠豈:翻畳11HP二Hf鐙蝋
mixturewasagainevaporatedtodrynessj…cw、Thiscyclewasrepeatedfivetimes・ＴｈereSul蝿
colorlesssolidandanadditionalamount(2.049,15,mol)oflbweredissolvedinabs､ＥｔＯＨ(40ｍl),and 
thehomogeneoussolutionwasevaporatedtodrynessj〃ｚﾉαc"０，１eavingthemonohydrocmorideoflb、￣ａＳａ 

::':耀那鯛偽齢三睾磯柵::fJ:li漢|;:鯏翔誤鮒Wl翻蝋､照↓:'１１１:！）
brownishthickoilwaswashedwithfour30-mlportionsofetheranddissolvedinamixtureof2Naq・ＮａＯＨ
（１６ｍl)ａｎｄＨ２０(１０ｍl)．Theaqueoussolutionwasthenwashedwithfive20-mlportionsofbenze血eania
neutralizedwithlO％aq・HC1(`Ｍｍｌ)．AfteradditionofH20(17ｍl),thebrownishsolutionwasdirectlyusedintheferricyanideoxidationdescribedbelow． 

’．‘ 

(9,7耆鰡調駕普i3f鮒翻鰍繍協爵麗蝋孟赫1鶴蹴;:霊瀦｡蝋
solventwasremovedbyvacuumdistnlationandtheresidualsolidwaswaｓｈｅｄｗｉｔｈｅｔｈｅｒｔｏｇｉｖｅｃｍｄｅ３６ 
（21.09,72％)，mp205-210o・Recrystanizationfrom95％ａｑ、EtOHprovidedananalyticalsampleaS
yellowishscales,mp213-214｡;ＵＶ几搬画`・画269.5nｍ(e5620);ＩＲ'盤lcm-1:3265,3110(NH2),1697(CONIJ2汎
ａ〃αJ、Calcd・ｆｏｒＣﾕBH19BrN208：Ｃ，52.33；Ｈ，５．２２；Ｎ，7.63．Found；Ｃ，52.06；Ｈ，５．２５；Ｎ，7.57.－

１－(3,4-Dimethoxyphenethyl)-3-carboxypyridiniumBHomide(3.)－－Ａs●1utionofthemethylester(3h） 
（2.299,6,mol)ｉｎ２Ｎａｑ・ＮａＯＨ(１２ｍl)wasstirredat50-55。(bathtemp.)for2hr、AfteracidificatiOi
withlO％ａｑ・ＨＣＩ,thesolutionwasevaporatedi〃…"0,ａｎｄＨ２０(１０ｍl)wasaddedtotheresidue．Ｔhｅ
ｒesultingsolutionwasagainevaporatedtodrynessi〃uczc"otoleaveanorangesolid,whichshowednoester
COstretchingvibrationbandinitsェRspectrum，Ｔｈｅｓｏｌｉｄｗａｓｕｓｅｄｄｉｒｅｃｔｌｙｉｎｔｈｅｎｅxtoxidationstepwithoutfurtherpurification、

１－(3,4-Dimethoxyphenethyl)-3-(1,1-ethy1enedioxyethyl)pyridiniumBromide(3e)－Asthredsolutionof 
３－(1,1-ethylenedioxyethyl)pyridine(1e)11)(13.29,80,mol)and２(21.69,88.1,mol)indrybenzene(100ｍl） 
ｗａｓｒｅｆｌｕｘｅｄｆｏｒ２４ｈｒ・Theoilysaltthatformedwasseparatedfromthebenzenesolutionbydecantation
anddissolvedinH20(100ｍl)．Afterhavingbeenwashedwithbenzene,theaqueoussolutionwasevaporated 
underdiminishedpressureto】eaveanorange,glassysubstance(3e)（16.89,51％)．ThebenzenesO1utiOn
fromthedecantationandthebenzenewashingsdescribedabovewerecombinedandheateｄａｔｒｅａｕｘｆＯｒ 
６０ｈｒ・Fromthisreactionmixturewasobtainedasecondcrop(6.729,20％)．Thefirstandthesecond
cropwerecombinedanduseddirectlyinthenextoxidationreactionwithoutfurtherpurificationd 

l-(3,4-Dimethoxyphenethyl)-3-(1,1-ethylenedithioethyl)pyridiniumBromide（3f)-3-(1,1-Ethylenedi‐ 
thioethyl)pyridine(1f)ｴﾕ)wasanowedtoreactwitll2inamannersimilartothatdescribedabovefor3e， 
andcrude3fwasobtainedasalightorange,thickoil(88％yield),whichwasdirectlyusedintheferricyanide 
oxidationwithoutfurtherpurification、

１－(3,4-Dimethoxyphenethyl)-3-ｍethoxycarbonylpyridiniumBromidｅ(3h)－－Methylnicotinate(1h)ａｎｄ 
２werea11owedtoreactasdescribedabovefor3a,givingcrude3h,mp186-189｡(dec.),ｉｎ95％yield・Recrys≦
tallizationfromMeOHfurnishedananalyticalsamp1easpaleyellowishgranules，mp190-192。（dec.)；
ＵＶｽ蝿圏`ｏＨ２６９ｎｍ(85590)；ＩＲﾂﾞ雛'1745ｃｍ-ﾕ(esterCO)．』"α/､Calcd・forC17112oBrNO4:Ｃ,53.42;Ｈ,5.27；
Ｎ，3.66．Ｆｏｕｎｄ：Ｃ，５３．３８；Ｈ95.18；Ｎ，３．５５． 

TheAlkaIineFerricyanideOxidationofthePyridiniumSalts(3a-f)－Theoxidationsofthequatern麺y
salts(3a-f)werecaTriedoutat32｡±0.1．for5hraccordingtotheprevious1yreportedprocedure此）Unless
otherwisestated,isolationofthepyridones(４and/ｏｒ５)thatformedanddeterminationoftheisomerratios 
(bychromatographicanalysis)alsofollowedthatprocedure・万orisolationof4a,５a,ａｎｄ59,theproducts
wereextractedsuccessivelywithbenzeneandAcOEt,ａｎｄtheextractswerechromatographedonasilicagel 
columnusingCHCl3-EtOH(20:１，ｖ/v)aseluent・Forthechromatographicseparationof4band5b,alumina
andether-EtOH(30:１，ｖ/v)wereusedIntheoxidationof3c,theproductswereext｢actedsuccessively 
withbenzeneandAcOEtandchromatographedonaluminausingAcOEtorAcOEt-EtOH(25:１，Ｖ/v)ａｓ 

UiDljJ 

16）Ｈ､Erdtman,EHaglid,I.Wellings,ａｎｄＵＳ・vonEuler,ＡＣ'αＣﾉbe”・ＳｃａＭ.,17,1717（1963)．
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eluent・Inallcaseswherebothisomericpyridoneswereobtained,the2-pyridone(type４)waselutedfaster
thanthe6-pyridone(type５)inthechromatographicana1ysis・

TheresultsoftheseoxidationexperimentsareassembledinTableI，andthepyridonesisolatedwere 
characterizedasfonows、

１－(3,4Dimethoxyphenethyl)-3-hydroxymethyl-2(1Ｈ)-pyridone（4a)－RecrystallizedfromAcOEtto 
slightlyyenowiShpIates,ｍｐｌＯ８-110.5｡;、抄製Ocm-ｴ：３４５０(ＯＨ)，１６４９(pyridoneCO)；ＵＶ(TableⅡ)；
ＮＭＲ(CDC13)６:３．０２(2Ｈ,t,Ｊ＝7.2Ｈｚ,ArCH2),３．４４(1Ｈ,ｂ,ＯＨ),３．８４ａｎｄ３．８８(3Heach,s,twoMeO,s)， 
4.16(2Ｈ,ｔ,Ｊ－７．２Ｈｚ,ＮＣＨ２)，４．６１（2Ｈ､ｓ,ＣＨ２０Ｈ),6.6-6.9(3Ｈ,ｍ,aromaticprotons)，pyridone-rmg 
protons(TableⅢ)．伽αＪ,Calcd・forC16H1,NO4:Ｃ,66.42;Ｈ,6.62;Ｎ,4.84．Found:Ｃ,66.38;Ｈ,6.45;Ｎ，
４．７３． 

１－(3,4-Dimethoxyphenethyl)-3-(N,N-dimethylaminolnetllyl)-2(1Ｈ)-pyridone(4b)－Obtainedasafaintly 
yenowish,thickoi１，Ｍｓ?"に:３１６(Ｍ+);ＮＭＲ(CDC13)６:２．８０(6Ｈ,s,ＮＭｅ図),3.00(2Ｈ,t,Ｊ＝7.5Ｈｚ,ArCH2)，
3.42(2Ｈ,s,CH2NMe2),３．８１ａｎｄ３．８５(3Heach,s,twoMeO，s),４．１３(2Ｈ,t,Ｊ＝7.5Ｈｚ,ＡｒＣＨ圏CH2),6.6-6.85
(3Ｈ,ｍ,aromaticprotons)，pyridone-ringprotons（Table、)；otherspectra(TablelI)．

１－(3,4-Dimelhoxyphenethyl)-3-carbamoyl-2(1Ｈ)-pyridone（4c)－CrystallizedfromH20-EtOH(4:１， 
v/v)incolorlessprisms,mpl52-153｡;ＭＳ，"仁:３０２(M+);ＮＭＲ(CDC13)６:３．０４(2Ｈ,t,ノー6.6Ｈｚ,ArCH2)，
3.80and３．８７(3Heach,s,twoMeO's),４．２２(2Ｈ,t,Ｊ－６．６Ｈｚ,ＮＣＨ２),６．１５and９．４５(lHeach,ｂ,CONH2).17） 
6.55-6.85(3Ｈ,ｍ,aromaticprotons),pyridone-ringprotons(Table、);otherspectra(Tablell);solubility：
150ｍｇ/100mlbenzeneat32｡,３４７ｍｇ/ｌ００ｍｌＡｃＯＥｔａｔ３２｡．』"ａＪ.CaJcdforC16H18N2049C,63.57；Ｈ’
６．００；Ｎ,9.27．Found：Ｃ,63.32；Ｈ,５．８７；Ｎ,9.28. 

1-(3,4-Dimethoxyphenethyl)-3-(1,1-ethylenedithioethyl)-2(1Ｈ)-pyridone（4f)－RecrystaUizedfrom 
hexane-benzenｅ(3:１，ｖ/v)toslightlyyellowiShprisms,ｍｐ９７－９８｡;ＭＳ”":３７７(M+)；ＮＭＲ(CDCLj)６： 
2.17(3Ｈ,s,ＣＭe),3.00-3.55(4Ｈ,ｍ,SCH2CH2S),３．０２(2Ｈ,t,Ｊ＝7.2Ｈｚ,ArCH2),３．７８ａｎｄ３．８３(3Heach， 
s,twoMeO,s).４．１３(2Ｈ,t,Ｊ＝7.2ＨＺ,ＮＣＨ２),6.55-6.85(3Ｈ,ｍ,aromaticprotons),pyridone-ringprotons 
(Tablenl)；otherspectra(Table、)．伽α2.Calcd・forCｴOH23NO3S2:Ｃ,60.45;Ｈ,6.14;Ｎ,3.71．Found：
Ｃ,60.69；Ｈ,６．１０；Ｎ,3.59. 

1-(3,4-Dimethoxyphenethyl)-5-hydroxymethyl-2(1Ｈ)-pyxidone（5a)－RecrystanizedfromAcOEtto 
colorlessneedles,mp125-126｡;、'認`cm-1:3330(ＯＨ),1666(pyridoneCO);ＵＶ(Tablell);ＮＭＲ(CDC13）
6:２．６０(1Ｈ,ｂ,ＯＨ),３．００(2Ｈ,t,Ｊ＝7.5Ｈｚ,ArCH2),３．８６and3.90(3Heach,s,twoMeO，s),４．１３(2Ｈ,t,Ｊ＝ 
7.5Ｈｚ,ＮＣＨ２),４．３８(2Ｈ,ｓ,ＣＨ２０Ｈ),６．６８－６９０(3Ｈ,ｍ,aromaticprotons),pyridone-ringprotons(Table 
lll)．』Ｍ・CalcdforC16H1,NO4：Ｃ,66.42；Ｈ,6.62;Ｎ,4.84．Found：Ｃ,66.84；Ｈ,6.63；Ｎ,4.67.

1-(3,4-DimethoXyphenethy1)-5-(N,N-dimethylaminomethyl)-2(1Ｈ)-pyridone（5b)－Analmostcolorless 
oi1,Ｍｓ”ん:３１６０V'十);ＮＭＲ(CDC18)６:２．１１(6Ｈ,ｓ,ＮＭｅ２),３．０２(2Ｈ,ｓ,ＣＨ２ＮＭｅ圏)，３．０２(2Ｈ,t,Ｊ＝７Ｈｚ，
ArCH2),３．８２ａｎｄ３．８５(3HeaCh,ｓ,twoMeO,s),４．１１(2Ｈ,ｔ,Ｊ＝７Ｈｚ,ＮＣＨ２),6.6-6.85(3Ｈ,ｍ,aromatic 
protons),pyridone-ringprotons(Tablenｴ)；otherspectra(Table、)．

１－(3,4-Dimethoxyphenethyl)-5-carbamoyl-2(1Ｈ)-pyridone(5c)－CrystallizedfromAcOEtincolorless 
needles,mpl54-155｡;ＭＳ”仁:３０２(Ｍ+)；ＮＭＲ(ＣＤｑｓ)６:３．０５(2Ｈ,ｔ,Ｊ－７．２Ｈｚ,ArCH2),３．８８ａｎｄ３．９１
(3Heach,s,twoMeO，s),４．２２(2Ｈ,t,Ｊ＝7.2Ｈｚ,ＮＣＨ２),６．３５(2Ｈ,ｂ,ＣＯＮＨ２),6.7-6,95(3Ｈ,ｍ,arOmatic 
protons),pyridone-ringprotons(TableⅢ)；otherspectra(Tablell)；solubility：15.7ｍｇ/l00mlbenzene 
at32｡,247ｍｇ/100ｍｌＡｃＯＥｔａｔ３２ｏ・ＡＭ・Calcd・ｆｏｒＣ１６Ｈ１９Ｎ２Ｏ４：Ｃ,63.57；Ｈ,6.00；Ｎ,9.27．Found：
Ｃ,63.49；Ｈ,５．９８；Ｎ,９．０１． 

１－(3,4-Dimethoxyphenethyl)-5-carboxy-2(1Ｈ)-pyridone（5.)－－Theferricyanideoxidationof3d（６ 
，mol)wascarriedoutaccordingtothepreviouslydescribedprocedure,5c)butwithoutcoveringthereaction 
mixturewithbenzeneduringtheoxidation，ThepHoftheresultingmixturewasadjustedtocq､３with 
conc･ａｑ･HC1andthebrownishyellowprecipitatethatdepositedwasconectedbyfiltration，washedwith 
H20(２０ｍl)anddriedtogivecrude5d(1.369),showntobehomogeneousonathin-1ayerchromatography 
plate・ThehltrateandthewashingswerecoｍｂｉｎｅｄａｎｄｅｘｔｒａｃｔｅｄｗｉｔｈＡｃＯＥｔｂｙｕsingaSoxhletextractor・
Afterhavingbeendriedoveranhyd･Na2SO4,theAcOEtsolutionwasevaporatedtodrynessz〃Ｕａｃ"otoleave
asecondcrop・RecrystaUizationofthecrudesamplefrom90％ａｑＥｔＯＨ(charcoal)gavecolorlessprnsms，
ｍｐ２０７-208.5゜(1it・mp204-206。,ｴCe)ｍｐ207.5-209゜ｴ8))；ＮＭＲ(Me2SO-``）６：２．８９（2Ｈ,ｔ，ノー7.2Ｈｚ，
ArCH2),3.74(6Ｈ,s,twoMeO,s),4.18(2Ｈ,t,Ｊ＝7.2Ｈｚ,ＮＣＨｚ),6.6-7.0(3Ｈ,ｍ,aromaticprotons),pyridone‐ 
rlngprotons(Tablelll);otherspectra(Table、)．

１－(3,4-Dimethoxyphenethyl)-5-(1,1-ethylenedioxyethyl)-2(1Ｈ)-pyridone（5e)－－Acolorless，thickoil， 
bp180-184。(０．０１ｍｍＨｇ)：ＭＳ”ん３４５(Ｍ+)；ＮＭＲ(CDC13)６：１．４５(3Ｈ,ｓ,ＣＭe),３．０１(2Ｈ,ｔ,Ｊ＝6.5Ｈｚ，
ArCH2)，3.35-4.0(4Ｈ,ｍ,OCH2CH20)，３．７８ａｎｄ３．８３（3Heach,ｓ,ｔｗｏＭｅＯ，s)，４．１０（2Ｈ,ｔ,Ｊ－６．５Ｈｚ， 
NCＨ２),6.45-6.85(3Ｈ,ｍ,ammaticprotons),pyridone-ringprotons(Table、)；otherspectra(Tablell)．

掘針‐了．。‐汗ｆ族・‘‐‐・
・
．
…
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１
１
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…
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17）Theobservednon-equivalenceoftheNH2protonsisprobab1yduetorestrictedrotationaboutthe 
centralC-Nbondinthecarbamoylgroup・TheneighboringpyridoneCOgroupseemstohaveenhanced
suChnon-equivalencebytheformationofintramolecularhydrogenbondingwithoneofthecarbamoyl 
hydrogens、

18）Ｒ､Ｈ・Wiley,Ｎ､Ｒ・Smith,ａｎｄＬ.Ｈ､Knabeschuh,』.』”.Ｃ〃β"z､ＳＯＣ.,75,4482（1953)．

蕊




	PR-2887-2893.pdf
	2894.pdf



