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TheThe presentpresent proposalproposal isis concernedconcerned withwith thethe developmentdevelopment ofof
newnew metalmetal complexescomplexes basedbased onon aa librarylibrary ofof specificallyspecifically modifiedmodified
indoloindolo[[22,,33--c]c]quinolinesquinolines andand newnew indoloindolo[[33,,22--d]d]benzazepinesbenzazepines toto bebe
evaluatedevaluated asas anticanceranticancer drugsdrugs..

WeWe proposepropose toto extendextend ourour studiesstudies onon structurestructure--activityactivity
relationshipsrelationships onon thesethese frameworksframeworks andand toto elucidateelucidate thethe effectseffects ofof
locationlocation ofof thethe lactamlactam groupgroup inin azepineazepine ring,ring, andand orientationorientation ofof
indoleindole basicbasic unitunit withwith respectrespect toto quinolonequinolone--22--((11H)H)--oneone entityentity.. TheTheindoleindole basicbasic unitunit withwith respectrespect toto quinolonequinolone--22--((11H)H)--oneone entityentity.. TheThe
rationalerationale behindbehind ourour proposalproposal isis toto designdesign newnew metalmetal complexescomplexes
whichwhich cancan allowallow theirtheir applicationapplication atat veryvery lowlow dosesdoses duedue toto thethe
highlyhighly cytotoxicitycytotoxicity,, atat nanomolarnanomolar concentrationsconcentrations..

ThusThus thethe enormousenormous potentialpotential impactimpact ofof thesethese newnew classesclasses
ofof metalmetal--basedbased drugsdrugs reliesrelies inin theirtheir possiblepossible sitesite--specificspecific deliverydelivery
inin localizedlocalized tumors,tumors, stronglystrongly improvingimproving theirtheir cellularcellular uptakeuptake andand
minimizingminimizing unwantedunwanted sideside--effects,effects, whichwhich couldcould offeroffer aa significantsignificant
advantageadvantage overover platinumplatinum--basedbased chemotherapeuticschemotherapeutics..



� SynthesisSynthesis ofof proligandsproligands basedbased onon indoloindolo[[22,,33--c]c]quinolinequinoline andand indoloindolo[[33,,22--
d]d]benzazepinebenzazepine derivativesderivatives andand theirtheir metalmetal andand organometallicorganometallic complexes,complexes,
establishmentestablishment ofof theirtheir structurestructure inin solidsolid statestate andand inin biologicalbiological media,media,
investigationinvestigation ofof physicophysico--chemicalchemical andand spectroscopicspectroscopic propertiesproperties..

��DeterminationDetermination ofof theirtheir antiproliferativeantiproliferative activityactivity inin differentdifferent cancercancer cellcell
lineslines andand inin aa normalnormal noncancerousnoncancerous cellcell--line,line, establishmentestablishment ofof SARsSARs..

��EstimationEstimation ofof theirtheir abilityability toto inhibitinhibit enzymesenzymes thatthat cancan bebe consideredconsidered asas
possiblepossible targetstargets inin anticanceranticancer chemotherapychemotherapy..possiblepossible targetstargets inin anticanceranticancer chemotherapychemotherapy..

��AttemptsAttempts toto getget anan insightinsight intointo thethe molecularmolecular basisbasis forfor antiproliferativeantiproliferative
activityactivity andand enzymeenzyme inhibitioninhibition byby studyingstudying adductsadducts enzymeenzyme--inhibitorinhibitor usingusing
advancedadvanced methodsmethods ofof massmass spectrometry,spectrometry, molecularmolecular modelingmodeling
calculations,calculations, proteinprotein XX--rayray crystallographycrystallography..

��EncapsulationEncapsulation ofof metalmetal complexescomplexes intointo liposomesliposomes asas carrierscarriers toto studystudy
theirtheir inin vivovivo selectiveselective tumortumor deliverydelivery..

��InvestigationInvestigation ofof thethe drugdrug accumulationaccumulation inin thethe tumortumor andand comparisoncomparison
withwith usualusual formulationsformulations..



Specific aims:

�Synthesis of frameworks C and D based on reported synthetic

procedures

�Synthesis of modified indolo[2,3-c]quinolines and new indolo[3,2-

d]benzazepines containing metal-binding sites

�Purification and characterization of the obtained compounds

Indolo[2,3-c]quinoline and indolo[3,2-

d]benzazepine derivatives

Deliverables: Stage 2018: At least four well characterized proligands; Scientific Report;



Metal-complexes of modified

indolo[2,3-c]quinolines and new indolo[3,2-

d]benzazepines

Specific aims:

� Synthesis of metal-based indolo[2,3-c]quinolines and new

indolo[3,2-d]benzazepines

� Purification and characterization of the obtained metal complexes

�Studies on solution equilibria and hydrolytic stability of the�Studies on solution equilibria and hydrolytic stability of the

proligands and metal complexes in biological environments

�Study of antiproliferative activity of proligands and metal

complexes in several cancer cell lines and normal cells

�Dissemination of the results

Deliverables: Stage 2019: At least four well-defined metal complexes based on new

indolo[2,3-c]quinolines and indolo[3,2-d]benazepines containing metal-binding sites;

results of antiproliferative activity assays for four proligands and four metal complexes;

at least one research article submitted at an ISI journal; Scientific Report.



Metal-complexes (further studies)

Specific aims:

� Study of the ability of potential drugs to inhibit enzymes that can 

be considered as possible targets in anticancer chemotherapy

�Study of the encapsulation of the metal complexes into liposomes 

and their use for in vivo targeted delivery

�Dissemination of the results 

Deliverables: Stage 2020: Results of the enzyme inhibition tests; results of

encapsulation of at least two complexes into liposomes; at least one full-paper

submitted at an ISI journal; Scientific Report.
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