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AntiviralActivityofBezoxazinoneDerivatives

HavingAminoAcidMoiety
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(ReceivedNovemberl9, 1998)

CondensationofanthranilicacidandN-protectedaminoacidsbymeansofactiveester

methodgaveN-amino-acetylatedanthranilicacidswhichwerecyclizedunderacidiccondi-

tiontoaffordthecorresponding2-substituted3,1-benzoxazin-4-onederivatives.WhenN-

protectinggroupofaminoacidswasacetoacetylgroup, thetargetbenzoxazinonewasnot

obtained. InthecaseofN-benzyloxycarbonyl(Z)aminoacidssuchasZ-Gly,Z-Ala,andZ-

Phe, thebenzoxazinonewereobtainedin88%, 76%,and76%yields, respectively・ Each

compoundsweretestedagainstRSV,HIV,FluV-A, andHSV,however, antiviralactive

compoundswerenotfoundoutinthisinvestigation.

Thechemotherapyofviraldiseaseistoday

ataboutthesamestageofdevelopmentaswas

thechemotherapyofbacterialinfectionspriorto

thediscoveryanddevelopment of the sul-

fonamides.Viraldiseasessuchassmallpoxand

poliomyelitisareatpresentcontrolledbypublic

healthmeasuresandimmunization.Withfew

exceptions,treatmentofviraldiseaseconsistsof

makingtheconditiontolerableforthepatient

andensuringthatasecondarybacterialinfection

doesnotdevelop.

Thetwomajorobstaclestoeffectiveantivir-

alchemotherapyare, first,thecloserelationship

thatexistsbetweenthemultiplyingvirusandthe

hostcell,andsecond, thefactthatmanyviral-

causeddiseasescanbediagnosedandrecognized

onlyafteritistoolateforeffectivetreatment・ In

thefirstcase,aneffectiveantiviralagentmust

preventcompletionoftheviralgrowthcyclein

theeffectedcellswithoutbeingtoxictothesur-

roundingnormalcells.Oneencouragingdevelop-

ment isthediscoverythatsomevirus-specific

enzymesareelaboratedduringmultiplicationof

thevirusparticlesandthismaybeapointof

attackbyaspecificenzymeinhibitor.However,

recognitionof thediseasestatetoo latefor

effectivetreatmentwouldrenderantiviraldrugs

useless,eveniftheywereavailable・Thus,until

earlyrecognitionoftheimpendingdiseasestate

isprovided,most antiviral chemotherapeutic

agentswillhavetheirgreatestvalueasprophy-

lacticagents.

Twoapproachestothedevelopmentofpro.

phylacticantiviral agentsthatshowpromise

involvethediscoveryofsubstanceswhicheither

preventpenetrationofvirusparticlesintohost

cellsorinducetheinvivosynthesisofinterferon,

anantiviralproteinproducedbyhostcellsin

responsetoviral infection. Thefirstapproach

has ledto the introduction into therapyof

amantadineforthepreventionofcertainformsof

influenza.

Mostattemptstoinhibitvirusmultiplication

withoutcausingdamagetothehosthavebeen

unsuccessfUl,probablybecausevirusmultiplica-

tionisso intimatelydependentonhostcell

metabolism. Thefirstantiviralagentasanti-

metaboliteis the pyrimidine nucleoside,

iodoxuridine,')andasecondantiviralagentisthe

purinenucleoside, vidarabine.2) Ribavirinhas

broadspectrumantiviralactivityinvitroagainst

DNAandRNAviruses.3) Itsclinicalefficiency

againstcutaneousherpes infectionshasbeen

clearlydemonstrated, but itsactivityagainst

hepatitisandinfluenzainfectionsismoredoubt-
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ful.Acyclovirismoresignificantlymoreactive

thanvidarabineagainstherpesvirusand is

marketedforthetreatmentofherpesinfection.4)

Someinterferoninducerswithbroadspectrum

antiviralactivityhavebeendiscovered,5,6)but

noneofthesesubstanceshasachievedclinical

acceptancetodate.

Quinazolinones,beingsimilartonuleoside

baseintheskeleton,arebiologicallyactivecom-

poundshavinganticancer,7) antiinflammatory,8)

antiallergic,、ic,9) anticonvulsant,'0) sedative-

hypnoic,'')andantihypertensiveactivities.'2)

Wefocusedthesimplesyntheticapproachof

quinazolinonesviabenzoxazinonehavingamino

acidmoietyfortheinventionofnovelantiviral

agents.

(Gly,mpl47-148｡C,Yield35%;L-Phe,mpl83-

184｡C,Yield27%, [cY]D-59｡ ;L-Ala,mpl49-151｡

C,Yield25%, [cr]D-41｡ ;L-Val,mpl94-196｡C,

[Cr]D-12｡Yield8%;L-Leu,mpl88-190℃,Yield

6%, ["]D-9｡).

Inthecyclizationreactionofacylatedanth-

ranilicacidsbythetreatmentofexcessacetic

anhydride (Ac20) on heating, acetoacetyl

aminoacylatedanthranilicacidsgavenoneofthe

soleproductaftertheevaporationofexcess

Ac20. Ontheotherhand, inthesamereaction

condition, Z-aminoacylatedanthranilic acids

affordedthecorresponding3,1-benzoxazin-4-one

derivatives (III) substituting 2-positionwith

aminoacidmoietyingoodyield(Gly,mp99-101｡

C,Yield88%;L-Phe,mplO1-102｡C,Yield76%;

L-Ala,mp94-99｡C,Yield76%). Allcompounds

were identifiedbyspectralmeasurementsand

elementalanalyses・ Theringtransformationof

3,1-benzoxazinones intoquinazolones isunder

investigation.

Ce"sα"αW7wses

RSV(Longstrain)wasprovidedfromSendai

NationalHospital.FLUV-A/Ishikawa/7/98(H3

N2)was laboratorystrainwhichwaspassed

morethanlOtimesinhen'sembryonatedeggs

and3timesinMDCKcells.HIVtypelandHIV

type2wereobtainedfromtheculturesuper-

natantofHUT-78cell linesperistentlyinfected

withHTLV-IIIBandCEMcellsperistentlyin-

fectedwithLAV-2, respectively. HSV(KOS

strain)waspropagated inhumanembryonic

fibroblasts(HEF).

Cytotoxicityofthecompoundswasdeter-

minedbymeasuringofviabilityofinfectedeach

hostcellsbythecorrespondingviruses.'3,'4)The

concentrationofcompoundsthatreduced the

viabilityof infectedhostcellsto50%ofthe

controlwasestimatedasthe50%cytotoxiccon-

centration(CC50).

MaterialsandMethods

C"g"@/c"Zs

Acetoacetylaminoacidsareeasilyprepared

bythereactionofaminoacidsanddiketeneina

sodiumhydrocarbonateaqueoussolutioningood

yieldsfollowingtheethylacetateextractionof

theacidifiedreactionmixtureinusualmanner.

Anthranilicacidandacetoacetylaminoacids

werereactedbymeansof theactiveester

method.Namely,acetoacetylaminoacidswere

treatedwithN-hydoxysuccinimide(HO-SUI) in

thepresenceofdicyclohexylcarbodiimide(DCC)

indioxansolutiontogiveactiveesterintermedi-

ateswhich, insitu,wereaddedtothealkaline

solutionofsodiumsaltofanthranilicacid.The

reactionmixturewasstirredatroomtempera-

tureovernight,andthenacidifiedwithconc.HCl

andextractedwithethylacetate. Theacylated

anthranilicacids(I)wereobtained(L-Phe,mp

169-171｡C,Yield21%, [QI]D+4.4｡ ;D-Phe,mpl65

-170｡C,Yield24%,["]D+1.0｡ ;L-Val,mpl70-172o

C,Yield23%, [QI]D-3.6｡),however, inthecaseof

LeuandPro, theacylatedproductswerenot

produced.

Whenbenzyloxycarbonyl (Z) aminoacids

wereusedinsteadofacetoacetylaminoacidsin

thesamereactioncondition,theexpectedacylat-

edanthranilicacids(II)weresimilarlyobtained

ResultsandDiscussion

The3,1-benzoxazin-4-oneistheintra-type

activeestercompound.Whennucleophilessuch

asaminespresentinthesamecircumstances,the
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Schemel. Syntheticpathwayof3,1-Benzoxazin-4-ones

benzoxazinoneringiseasilyopenedtogivethe

acylatedanthranilicamidederivatives. We

presumedthatthischemicalreactivitycouldbe

appliedfortheantiviralactivity.

Unfortunately,acetoacetylaminoacylanth-

ranilicacidsdidnotaffordthedestinatedbenzox-

azinones. Ontheotherhand,Z-aminoacylanth-

ranilicacidsgavethecorrespondingbenzox-

azinonesingood(76-88%)yields.

Thesecompounds (III) didnotshowthe

antiviralactivityagainstRSV,FLUV-A,HIV,

andHSV. Thevaluesofcytotoxicityofthese

benzoxazinoneswereover200"g/ml.

Thecontinuousstudy,aringtransformation

ofbenzoxazinoneintoquinazolinonehavingthe

similarskeletontonucleicacid, isunderinvesti-

gation.
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