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Thealkalineferricyanideoxidatiｏｎａｔ３２ｏｏｆｌ－(3,4-dimethoxyphenethyl)pyridinium 
bromides（3c-f）carryingthe"butyl,isopropyl,benzyl，ａｎｄｐｈｅｎｙｌｇｒｏｕｐａｔｔｈｅ３‐ 
positionhasbeenfoundtoproducethecorresponding2-(4c-f)and6-pyridones(5c-f） 
inratiosof74:26,71：29,69:31,ａｎｄｌ３:８７．Inthecaseofthe3-benzylderivative(3e)， 
1-(3,4-dimethoxyphenethyl)-5-benzoyl-2(1Ｈ)-pyridone(59)hasalsobeenobtainedin1％ 
yield・Ｏｎｔｈｅｂａｓｉｓｏｆｔｈｅｐｒｅｓｅｎｔａｎｄｅａｒｌｉerdata，possiblefactorsindeterminingthe
orientationintheferricyanideoxidationofl,3-disubstitutedpyridmiumsaltsare 
discussed・

Keywords--pyridiniuｍsalt；pyridone；Deckeroxidation；isomerratio；effectof 
hydrocarbonsubstituent；chromatographicanalysis；ＵＶ；エＲ；ＮＭＲ
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TAB空１．A1kalineFerricyanideOxidationof3SubstitutedPyridiniumSalts

Product③ Pyridiniumsalt 
---

No・ Ｒ Combinedyield(％）％２－Pyridone(4)％６－Pyridone(5) 

６（5a)､） 
1２（5b)､） 
2６（5c） 
2９（5.） 
3１（5e） 
8７（5f） 
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α)AllisomerratiosweredeterminedbycolumnchromatographicanalysisasreportedpreviouSly､5） 
b)Ｆｒｏｍｒｅｆ５． 
c)Ovezanyieldfromthecorrespondingpyridinebase(typel)usedintheprecedingquaternizatiｏｎ 
`)Inaddition，５gwasobtainedin1％yield． 

ofPyridones TAB唾、、U1travioletandlnfraredSpectra

UVspectrumの

IRspectrumD） 
γc=ｏ(cm-1） 
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atthe3-positionorientstheoxidationtothe6-positionpredominantlyoverthe2-position， 
butnotsoexclusivelyasreported'2）forasimilaroxidationofl-methyl-orl-phenethyl-3-
phenylpyridiniumsalt 

lnthemechanismofalkalineferricyanideoxidationofpyridiniumsaltssuggestedby 
AbramovitchandVmutha,15)therate-determiningstephasbeenassumedtobetheformation 
ofthecomplex(7)fromthefirstonemoleculeofpotassiumferricyanideandthealkoxide(6) 
producedfromthecorrespondingpseudo-base(Chart２)．Theyhaveexplainedthatthepre-

R3、/、／R2

l0+…-竺[RⅧMN)鬮丁+CN‐、ＮハＨ

Ｒユ Ｒ１ 

Ｃｈａｒｔ２ 

Ｉ 

Ｍ 

ferredorientationatthe2-positionobservedfortheoxidationofl,3-dimethylpyridinium 
iodide15）maybeduetoanattractivedispersionforcebetweenthe3-methylgroupinthe 
alkoxide(6,R1-R2＝me;Ｒ３＝Ｈ)andthehighlypOlarizableferricyanideion、Ifthesame
mechanismisoperativeiｎｏｕｒｐｒｅsentcases，onelogicalexp1anationforthe2-oxidationde-
creasingeffectwithahigherand/orbulkier3-alkylsubstituentisthatsterichmdranceto 
theapproachofthebulkyferricyanideiontothealkoxide[6,Ｒ1-3,4(MeO)2C6H3CH2CH2； 
Ｒ２＝alkyl;Ｒ３＝Ｈ]isalsooperative、Comparisonofthequantitativedataontheeffectsof
the3-isoPropylandthe3-phenylgroupinTablelsuggeststhatelectrostaticrepulsionbe‐ 
tweentheelectronegativesubstituentandtheferricyanideionmayalsobeanimportant 
factorindeterminmgtheorientationintheoxidatioｎｏｆ３ｆＴｈｕｓ,theisomerratiosobtamed 
inthepresentstUdyappeartoreflectthebalanceofthethreeeffects，namely，attractive 
dispersionforce，sterichindrance，andelectrostaticrepulsion,withregardtothe3-substitu-
entstested 

Furtherinterestintheferricyanideoxidationstemsfromthefindingthatbesidesthe 
expectedpyridones(4eand5e)the5-benzoyl-2-pyridonederivative(59)wasformedalsofrom 
the3-benzylpyridiniumsalt(3e)ｉｎ1％yieldProofofthecorrectnessofstructure5gwas 
providedbythenuclearmagneticresonance（NMR)spectrum（TableⅢ）andelemental 
analysesofthethirdproductandalsobyitsphysicalpropertieswhichweremagreement 
withthosereportedl6）Smceboththebenzylpyridones(4eand5e)havebeenfoundtobe 
stableundertheseoxidationconditions,ｔｈｅｆｏｒｍａｔｉｏｎｏｆ５ｇｗｏｕｌｄｎｏｔｂｅｄｕｅｔothesecond-

aryOxidatioｎｏｆ５ｅｏｎｃｅｆｏｒｍｅｄ、Ｉｔｉｓ，therefore，mostlikelythatthe3-benzylpyridinium
salt(3e)wasfirstoxidizedtothe3-benzoylpyridmiumsaltandtheelectronegative3-benzoyl 
groupthenorientedthermgoxidationtothe6-positionWorkoneffectsofvariousfunc-
tionalsubstituentsuponorientationoftheoxidationwmbereportedelsewhereshortlyd 

Experimental ‐
１
口
１
１
口
１

AUmeltingpointsarecorrected；boilingpoints，uncorrected・Spectrareportedhereinweremeasured
withaHitachiModel323UVspectrophotometer,aJASCO-mA-21Rspectrophotometer,aJEOL-JMS-O1SG 
massspectrometer,oraJEOL-JNM-C-60Hor-JNM-PS-100NMRspectrometerat23･usingtetramethyl‐ 
silaneasaninternalstandard･Thefonowingabbreviationsareuseｄ:ｄ＝doublet，ｄ－ｄ＝doublet-of-doublets』
d-m-doubelt-of-multip1ets，ｍ＝multiplet，ｓ＝singlet2Sh＝shoulder，ｔ＝triplet、

１－(3,4-Dimethoxyphenethyl)-3-butylpyridiniumBromide（3c)－Asolutionof3-butylpyridine（1c)17） 
(5.219,38.5,mol)ａｎｄ3,4-dimethoxyphenethylbromide(2)(8.589,35,mol)ｉｎＤＭＦ(３５ｍl)ｗａｓｈｅａｔｅｄ 
ａｔｌＯＯｏｆｏｒｌ８ｈｒ･Thesolventwasevaporatedi〃Ｕａｃ"otoleaveadarkreddish,viscousoil,whichwasdis-
solvedinH20（５０ｍl)．Ｔｈｅａｑ・solutionwaswashedwiththree20-mlportionsofbenzene,treatedwith’ 16） 
17） 

Ｒ､Ｈ､ＷｉｌｅｙａｎｄＳ・CSlaymaker,』.』加.Ｃ〃β碗.ＳＯＣ.,78,2393（1956)．
E・HardeggerandE・Nikles,ＨｅＪＵ.Ｃ〃”・ＡＣﾒα,３９，５０５(1956)．
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3.82and３．８６(6Ｈ,seach,twoMeO,s),４．２２(2Ｈ,t,Ｊ＝7Ｈｚ,ＮＣＨ２),6.50-6.94(ｍ,aromaticprotons),6.94-
7.43(ｍ,Ｃ６Ｈ５),pyridone-ringprotons(Table、)；otherspectra(Tablell)．』"ａＪ.Calcd・forC21H21NO3：
Ｃ，75.20；Ｈ，６．３１；Ｎ,４．１８．Found：Ｃ，75.39；Ｈ,６．３６；Ｎ,４．２１． 

１－(3,4-Dimethoxyphenethyl)-5-benzoyl-2(1Ｈ)-pyridone(59)－Inthecolumnchromatographicsepara-
tionoftheproductsfromtheoxidationof3e,compound5gwasisolatedfrommiddlefractionsandrecrystal-
1izedfromhexane-AcOEt（1：１，ｖ/v)togivepaleyellowishprisms,mpl56-157。(lit､１６)ｍｐ154.5-156｡)；
ＭＳ腕仁:３６３(Ｍ+)；ＪＲγ雛lcm-ｴ：１６６２ａｎｄｌ６３２(C0,s)；ＵＶ几溌評ｏＨ２３１ｎｍ(sh)(logｅ4.14),２５０(sh)(3.99)，
288(4.27);ＮＭＲ(CDC13)６:３．０５(2Ｈ,t,Ｊ＝７Ｈｚ,ArCH2),3.81ａｎｄ３．８７(6Ｈ,seach,twoMeO，s)４．１４(2Ｈ,t， 
Ｊ＝７Ｈｚ,ＮＣＨ２)，6.55-Ｍ（3Ｈ,ｍ,aromaticprotons)，7.2-7.6（5Ｈ,ｍ,C6H5CO)，pyridone-ringprotons 
(Table、)．伽αZ.Calcd・forC22H21NO4:Ｃ,72.71；Ｈ,5.82；Ｎ,3.85．Found：Ｃ,72.76；Ｈ,5.71；Ｎ’3.90．

Stabilityof4eand5etowardA1kanneFerricyanideOXidation-Thebenzylpyridones(4eand5e)(349ｍｇ， 
１，mol)wereseparatelydissolvedinbenzene(４ｍl)．ToeachsolutionwereaddedasolutionofK3Fe(CNh 
(1.969,6,mol)ｉｎＨ２０(５ｍl)andasolutionofKOH(0.99,16nfmol)ｉｎＨ２０(４ｍl)．Themixturewas 
stirredat32ofor20hrinathermoregulatedconstanttemperaturebath(accurateto±0.1｡)．Nochange 
ofthepyridoneinthebenzenesolutionwasshownbyasinglespｏｔｏｎａＴＬＣｐ１ａｔｅ、Thebenzenesolutionwas
separatedａｎｄｔｈｅａｑ･solutionwasextractedwithfour5-mlportionsofbenzene・Thecombinedbenzene
extractsweredriedoveranhyd・Na2SO4andevaporatedtodrynessz〃、αc"０，１eavingthestartingmaterial･
Therecoveryofeachpyridonewas95-96％・
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