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TherecentantiviralagentswerenucleicacidderivativesfortheinhibitorOfDNA

replicationandpeptidesforproteaseinhibitorintheviruscell.Wesynthesizedthenucleic

acidanlogues(pyrimidinebases)withaminoacidsbytheapplicationofBiginellireaction.

Namely, theacetoacetylaminoacids,whichwereeasilypreparedbythereactionofdiketene

withaminoacids,wereusedinsteadofacetoacetylethylesterfortheformationofpyrimidine

ring.Thesynthesizedpyrimidinebasesweretestedfortheinhibitionofseveralviruses.

Sinceavirusdependsonitshostcell for

manyfunctionsofvirusreplication, itisdifficult

to inhibitvirusmultiplicationwithoutat the

sametimeaffectingthehostcellitself. Because

ofthis, thespectacularmedicalsuccessesfollow-

ingthediscoveryofanti-bacterialagentshave

notbeenfollowedbysimilarsuccessinthesearch

forspecificantiviral agents・ Afewantiviral

compoundsaresuccessful incontrollingvirus

infectioninlaboratorysituationsandcertainof

thesehavebeenusedinrestrictedclinicalcases;

butnosubstancehasyetbeenfoundwithmore

thanlimitedpracticaluse. Thechemical inhibi-

tionofvirusactionisknowntooccuratthe

stagesofvirusreplication:forexample,Kethox-

alforfreelnHuenzavirus(FLUV);Amantazine

forFLUVandBenzyloxycarbonylpeptidefor

MeaslesatthestageoftheentryofNucleicacid;

BenzimidazoleandGuanidine forPoliovirus,

Fluorodeoxyuridine, Iododeoxyuridine,andAcy-

clovir forHerpesvirus (HSV), andAzidoth-

imidine forHuman immunodeficiencyvirus

(HIV)atthestageoftheNucleicacidreplica-

tion; Isatin thiosemicarbazone forSmallpox

virusatthestageofthelateproteinsynthesis・At

thestageoftheadsorptionandtherelease,how-

ever,noneofthetherapeuticantiviralagentsare

known.

Theglycoprotein,designedF(fusionpolype-

ptide), isinvolvedinviruspenetration, through

fusionofviralandcellmembranes,andinvirus-

inducedcell fusionandhemolysis, activities

whichareactivatedbyahostproteasetoyield

twodisulfide-linkedpolypeptides,FlandF2.

Theproteolyticcleavagethatactivatesthese

biologicalpropertiesofthevirusgeneratesanew

N-terminusontheF1polypeptide,whichisthe

polypeptidewhoseC-terminusisassociatedwith

thelipidbilayeroftheviralmembrane.') The

followinglinesofevidencesuggestedthatthe

structureofthenewN-terminusisimportantfor

theexpressionofthebiologicalactivitiesoftheF

protein, each ofwhich involvesmembrane

fusion: (1)asindicatedabove, theexpressionof

theactivitiesisdependentonthecleavage; (2)

thenewN-terminalregionisextremelyhydro-

phobic, raisingthepossibilitythat itcouldbe

involved in interactionswiththe target cell

membrane2) ; (3)theaminoacidsequenceinthis

regionishighlyconservedamongdifferentpar-

amyxoviruses; (4) inamutantofSendaivirus

whichiscleavedandactivatedbyaprotease

differentfromthatwhichactivatesthewildtype

virus,theN-terminalaminoacidsequenceofF1

isthesameasthatofthewildtype;i.e.,Phe-Phe-

Gly-providingfurtherevidencefortherequire-

mentforaspecificaminoacidsequenceinthat

regionforbiological activity; (5) finally,we

notedasimilaritybetweenthisN-terminalamino

acidsequenceofF1andthatofanoligopeptide,

benzyloxycarbonyl-D-Phe-L-Phe-L-(nitro)Arg

wasfoundinl968toinhibitplaqueformationby*AdvancedcourseofANCT

平成14年2月



－71－

NucleicAcidAnalogueswithAminoAcids

epithelioidcloneofCV-llineofAfricangreen

monkeycellsobtainedfromDr.E.LGersheywas

grown inEagle'sminimal essentialmedium

(MEM)asdescribedbyD'AlisaandGershey.

Viruses. TheEdmonstonstrainofmeasles

virus,originallyobtainedfromDr.E.Norby,was

growninVerocellsintheabsenceofserumas

described.7)Amutantofthisstrain(R93)which

was resistant toZ-Phe-Phe-(NO2)Argwas

selectedbyDr.M.C.Gravesbythreesuccessive

selectionofplaqueswhichformedinthepresence

ofthisoligopeptideataconcentrationof40"M.

Canindistempervirus(CDV),originallyobtained

fromDr.M.Appel,wassuppliedbyDr.W.W.Hall

andpropagatedinCV-1cells.Wild-typeSendai

andNewcastlediseasevirusesweregrowninthe

allantoicsacofll-day-oldembryonatedchicken

eggsinoculatedwith～106egg-infectivedosesas

described.TheWSNstrainofinHuenzaAvirus

andW3strainofSV5weregrowninMDBK

cells.

P/Zz9"etzsss"s.Plaqueassaysweredonein

CV-1cells. Virusstocksweredilutedtoyield

100-200plaquesonmonolayer inplasticpetri

dishesintheabsenceofoligopeptides, andali-

quotsofthesedilutionswerestoredin0.2%BSA

at-70degreeuntiluse・ Cellswereinoculated

with2mlofvirusinthepresenceorabsenceof

designatedpyrimidinebases, andaftera2hr

adsorptionperiodat37degree,themediumwas

removedandreplacedwithanagaroverlay

containingREMandappropriatepyrimidine

base. TheoverlayusedinSendaiandinHuenza

virus plaque assays also containedN-

acetyltrypsin,0.3or0.5"g/ml,respectively.The

monolayerswereincubatedfor2-3daysat37

degree, andasecondagaroverlaycontaining

REM, 2%fetalcalfserum,and0.004%neutral

redwasadded. Plaqueswerecounted6-12hr

later.

Res""S・Biginelli8)reportedthatthereaction

ofethylaceto-acetatewithureaandbenzalde-

hydegavethe4-phenyldihydropyrimidoneina

favorableyield. Inthispaper, theacetoacetyl

aminoacidseasilypreparedbythereactionof

aminoacidswithdiketenewereusedinsteadof

measlesvirus. SubsequentlyNorrby3) showed

thatthisoligopeptide,andsomeotherswithsimi-

larobservations, inhibitedmeaslesviruspenetra-

tionandvirus-inducedcellfusionandhemolysis,

andwemadesimilarobservationswithanother

paramyxovirus,SV5. Becauseoftheindication

thattheN-terminalregionofF1wasinvolvedin

thebiologicalactivitiesoftheprotein,andwith

thehypothesisthatitmightbepossibletoinhibit

theseactivitiesoftheprotein,wesynthesizeda

pyrimidinebasewithpeptideswhichresembled

thisregionofF1polypeptide,andinvestigated

theirabilitytoinhibitthereplicationofseveral

differentparamyxoviruses. Thehemagglutinin

proteinofmyxoviruses isalsocleavedbya

proteasesuppliedbythehostcellorpresentin

theextracellularfluid, e.g., serumplasmin,4)and

althoughthiscleavagehasnoeffectonhemagg-

lutination, it activates the infectivityof the

virus.5) Asinthecaseofparamyxoviruses, the

cleavageoftheHAproteinof inHuenzavirus

yieldstwodisulfide-linkedsubunits,HAland

HA2,andanewN-terminusisgeneratedonthe

HA2subunit,theC-terminusofwhichisembed-

dedinthemembrane.6)Thus,thereisastructural

andfunctional analogybetweentheparamyx-

ovirusFproteinandthemyxovirusHAprotein,

ananalogythatisstrengthenedbythefactthat

thesequencesofthefirstnineaminoacidsofthe

N-terminusof theHA2polypeptideofseveral

influenzavirusstrainsresemblethatoftheF1

polypeptideofparamyxoviruses,exceptthatin

in伽enzavirusthere isanN-terminalglycine

thatprocedesphenylalanine,whichistheN-

terminusoftheF1polypeptide.Becauseofthese

structuralandfunctionalsimilaritiesbetweenthe

HAandFproteins, pyrimidinebaSewithpe-

ptidesweresynthesizedwhichresembledthe

N-terminusoftheinHuenzaHA2polypeptideand

testedfortheirinhibitoryactivity.

MaterialsandMethods

Ce"s.TheMDBKlineofbovinekidneycells

wasgrowninreinforcedEagle'smedium(REM)

withl0%fetalcalfserumasdescribed. An
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O O urea HCl
人人AA+RCHO+"_2QI 一一し

thioureaH3C

R=Ph,isoPr;X=O,S
AA=aminoacid

acetoacetyl ester. Thereactioncondition is

almostthesameasoriginalBiginellimethod,

andweuSedthetraceamountofconcentrated

hydrochrolicacidasacatalyst・ Inthepurposeof

increasingofthesolubilityandtheantiviral

activityofthedrugs,aromaticbenzaldehydewas

replacedbyaliphatic isobutyl aldehyde, and

thioureawasusedinsteadofurea. Inthecaseof

usingbenzaldehydeandurea, theyields of

phenyldihydropyrimidonewerel2～71%, other-

wise, theyieldsof isopropyldihydropyrimidone

werelow. Inthecaseofusingbenzaldehydeand

thiourea, phenyldihydropyrimidthioneswere

obtainedin7-69%yields.

IthasbecomeapparentthattheBiginelli

reactioncouldbeappliedforthesynthesisof

substitutedpyrimidonederivatives. Alldrugs

weretestedforantiviralactivityagainstHIV,

HSV,FLUV-A,andMeaslesviruSes.Noneofall

compoundswerecytotoxicforhostcellsasCC50

200"g/m1.Unfortunately,activedrugswerenot

foundinthisresearch.
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