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ABSTRACT 

Pyrazolesi arei ai commoni heterocyclei ini thei pharmaceuticali industry.i Thei pyrazolei scaffoldi 

hasi beeni identifiedi asi ai commoni moietyi ini ai varietyi ofi pharmacologicallyi importanti drugi 

molecules,i includingi antipyrine,i ramifenazone,i ibipinabant,i andi axitinib.i Theyi havei beeni 

extensivelyi studiedi byi scientistsi andi arei saidi toi havei ai widei rangei ofi biologicali 

activities.Thei aimi ofi thisi articlei isi toi summarisei pyrazole'si basici moleculari structure,i asi welli 

asi itsi preparationi andi structure-activityi relationship.i Thei articlei furtheri delvesi intoi thei 

variousi functionsi thati pyrazolei playsi ini anti-breasti canceri action,i asi welli asi howi pyrazolei isi 

developingi asi ai promisingi therapeutici optioni fori breasti cancer. 

LISTi OFi FIGURES: 

1. Pyrazolei structurei  

2. Pyrazole-derivedi cationsi andi anionsi  

3. Tautomersi ofi unsubstitutedi i pyrazole. 

4. Pyrazolesi extractedi fromi naturali products 

5. Commonlyi prescribedi marketedi drugsi bearingi pyrazolei nucleusi againsti Breasti Canceri  

6. Variousi techniquesi fori synthesisi ofi pyrazolei derivativesi  

7. Structurei activityi relationshipi ofi pyrazolei derivatives 

8. Variousi reportedi biologicali activitiesi andi targetsi ofi pyrazoles. 

9. Pyrazolesi havei beeni linkedi toi ai rangei ofi reportedi biologicali actionsi andi targetsi  

10. Mechanismi ofi Action 

11. Structuresi ofi noveli pyrazolei andi pyrazolo[1,5-a]pyrimidinei derivativesi showingi anti-

proliferativei activity. 

12. Structurei ofi benzothiazole/benzoxazolei and/ori benzimidazolei substitutedi pyrazolei 

derivativesi showingi thei highesti anti-proliferativei activity. 

13. Noveli pyrazolinyl-estran-17-i onei Derivativesi asi potenti anticanceri agents. 

14. Noveli bivalenti pyrazolyli appendedi 1,2,3-triazolesi asi anticanceri agents. 

15. Variousi Compoundsi showingi activityi againsti MCF-7i celli lines 
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1. Introduction 

 

Fori ai longi time,i life-threateningi infectiousi diseasesi havei nowi i beeni ai chieffoundationi 

ofi concerni fori humani lives.i Antibiotics,i antimicrobials,i andi anti-infectivei arei alli termsi 

thati referi toi ai groupi ofi medicinali compoundsi thati arei usedi toi treati infections.i Thei 

developmenti andi testingi ofi heterocyclici agentsi byi meansi ofnewi modesi ofi actioni 

couldi directi toi ai keyi toi thei crisisi ati handi (1).i Heterocyclici scaffoldsi arei ai centrali 

structurali featurei ofi thei majorityi ofi biologicallyi activei moieties,i soi theyi playi ani 

importanti rolei ini drugi discoveryi andi growth.i Theiri versatilityi stemsi fromi theiri abilityi 

toi communicatei withi almosti anyi cellulari systemi ini ai livingi organism.i Researchersi 

havei beeni studyingi theiri interactionsi withi variousi mechanistici pathwaysi ini 

viruses,microbes,etci ini orderi toi developi heterocyclic-basedi antiviral,i antimicrobial,i 

antibiotici agents.i Differenti heterocyclici scaffoldsi arei usedi ini ai numberi ofi FDA-

approvedi drugsi currentlyi oni thei marketi (2i &i 3).Thei synthesisi ofi noveli medicinali 

agentsi withi extraordinaryi biologicali activitiesi isi madei easieri byi nitrogen-containingi 

heterocyclici compoundsi andi theiri derivatives.i Pyrazolei isi onei suchi moietyi thati hasi 

receivedi ai loti ofi attentioni andi hasi showni promisei ini thei productioni ofi usefuli 

therapeuticsi (4).i Pyrazolei derivativesi havei emergedi asi potentiali therapeuticsi withi anti-

histaminic(5),i antimicrobial(6),i anti-depressant(7),i antiviral(8),i antitumor(9),i andi 

fungicide(10)i properties.i Medicinali chemistsi havei observedi numerousi well-understoodi 

synthetici methodsi overi thei lasti fewi decadesi duei toi thei diversei biologicali 

characteristicsi (11).i Asi ai result,i ini lighti ofi thei importancei ofi thei pyrazolei 

pharmacophore,i thei currenti studyi isi conductedi toi providei ai briefi overviewi ofi howi 

pyrazole-containingi compoundsi acti asi anti-breasti canceri agentsi asi statedi ini recenti 

scientifici literature. 
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2. PYRAZOLE 

2.1. STRUCTUREi OFi PYRAZOLEi  

Pyrazolei isi ani aromatici heterocyclici structurei fromi thei azolei family.i It'si ai five-memberedi 

ringi ofi twoi nitrogeni atomsi andi threei carboni atomsi linkedi together(Fig.i 1).Sincei thei 

unsharedi electronsi arei conjugatedi withi thei aromatici system,i nitrogeni atomi 1i (N1)i isi 

"pyrrole-like."i Ini thei samei wayi asi pyridinei structuresi havei unsharedi electronsi thati arei noti 

compromisedi byi resonance,i nitrogeni atomi 2i (N2)i hasi pyridine-likei properties.Pyazolesi 

reacti withi bothi acidsi andi basesi becausei ofi thei variationsi ini nitrogeni 

atoms(Fig.2).(12)Prototropici tautomerismi isi anotheri significanti structurali aspecti ofi 

pyrazole.Unsubstitutedi pyrazolesi cani havei threei tautomers,i whereasi monosubstitutedi 

pyrazolesi cani havei fivei tautomers(Fig.3)(13).i 3-n-nonyl-1H-pyrazolei 3,i derivedi fromi 

Houttuyniai cordata,i ai commoni planti fromi tropicali Asia,i wasi thei firsti pyrazolei isolatedi 

fromi naturali sources.i Watermeloni seedsi containi B-(1-pyrazolyl)i alaninei 4(Fig.4)i (14&15). 
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2.2. PREPARATIONi OFi PYRAZOLE 

Pyrazolei nucleusi isi ai moleculari structurei thati cani bei usedi ini ai varietyi ofi pharmacologicallyi 

effectivei drugs.i Pyrazine'si importancei isi duei toi thei easei withi whichi iti cani bei preparedi fori 

spectaculari activities.i Ludwigi Knorri (1883)i wasi ai pioneeri ini thei synthesisi ofi pyrazolei andi itsi 

derivativesi usingi ai varietyi ofi techniques.i Annulationsi initiatedi byi thei condensationi ofi ai 

monosubstitutedi hydrazinei withi ai carbonyl,i suchi asi cyclocondensationi of,-unsaturatedi 

carbonyli ori 1,i 3-i dicarbonyli compoundsi withi hydrazines,i arei onei ofi thei besti techniquesi fori 

synthesisingi pyrazolei rings(16).i Followingi that,i severali researchersi developedi 

pharmacologicallyi activei pyrazolei derivativesi synthesisedi usingi bothi traditionali andi 

unconventionali methods(Figi 6).Helleri eti al.i proposedi ai one-poti pyrazole-containingi 

compoundi synthesisi usingi basici startingi materialsi suchi asi ketonesi andi acidi chloridesi toi 

producei 1,3-diketones.i Thei pyrazolei yieldsi werei excellenti wheni thei intermediatei wasi reactedi 
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withi hydrazines(17).Dengi eti al.i proposedi thati nitropyrazolidinei wasi formedi ini substantiali 

yieldsi byi ai regioselectivei reactioni betweeni nitro-olefinsi andi N-i monosubstitutedi 

hydrazones(18).Accordingi toi Jiangi eti al.i Claiseni condensationi catalysedi byi MeONa/LiCli 

yieldsi 4-substitutedi 1,5-diaryl-1Hpyrazole-3-carboxylici acidsi ini onei pot.i Thei reactioni ofi 

enolatedi lithiumi saltsi ofi diketoi esteri withi arylhydrazinei hydrochloride,i trifluoroacetici ini 

ethanol,i followedi byi hydrolysis,i yieldedi pyrazolei derivativesi ini largei quantities(19).Ini thei 

formationi ofi pyrazolei derivatives,i Hui eti al.i usedi ai rutheniumi (II)catalysti andi dioxygeni gasi toi 

introducei ani intramoleculari oxidativei carbon-nitrogeni coupling.Rutheniumi (II)i isi ai versatilei 

catalysti thati cani bei usedi toi makei tri-i andi tetra-substitutedi pyrazolei derivativesi withi ai broadi 

rangei ofi functionali groups(20).Wui eti al.i i synthesisedi ai sequencei ofi 3,5-disubstitutedi 

pyrazolesi fromi toluenei andi sodiumi ethoxidei condensationsi ofi variousi tosyli hydrazine,i 

aldehydes,i andi terminali alkynesi ati roomi temperature(21).i Ini thei basici medium,i Zhangi eti al.i 

synthesisedi 3,4,5-trisubstitutedi 1-H-pyrazolei derivativesi fromi aromatici aldehyde,i vinyli azide,i 

andi tosyli hydrazinei ini ai one-poti reactioni (22)i .Shai eti al.i devisedi ai noveli synthesisi processi 

fori 3,5-diaryl-4-bromopyrazolei derivatives.i Thei 3,5-diaryl-4-bromo-3H-pyrazolesi werei 

obtainedi byi ai 1,3-dipolari cycloadditioni reactioni betweeni tosylhydrazonesi andi gem-

dibromoalkenesi ini thei presencei ofi sodiumi hydroxide.i Thei aldehydei hydrazonesi arei usedi toi 

isomerizei 3,5-diaryl-4-bromo-3H-pyrazoles,i yieldingi 3,5-diaryl-4-bromo-1H-

pyrazoles(23).Harigaei eti al.i proposedi ai methodi fori makingi 3,5-disubstitutedi pyrazolesi andi 

isoxazolei derivativesi usingi reactioni intermediatesi suchi asi n-Bulii aldehydes.i Iodinei andi 

hydrazinesi werei theni addedi toi thei reactioni mixture.Fromi Nalkylatedi tosyli hydrazonesi andi 

alkynesi andi t-BuOKi ati 0°Ci ini pyridine(24).i Kongi eti al.i synthesisedi 1,3,5-trisubstitutedi 

pyrazolei compounds.Byi reactingi phenylacetohydrazidei withi dialkyli but-2-ynedioatei ini 

rhodiumi catalystsi andi AgOAci ini MeCN(25).i Lii eti ali developedi ai methodi fori thei synthesisi 

ofi ai seriesi ofi highlyi substitutedi pyrazolei derivatives.(26) 

 

Zhangi eti al.i preparedi di,i tri,i andi tetrasubstitutedi pyrazolei compoundsi ini thei presencei ofi 

ethanoli byi reacting,-unsaturatedi carbonyli compoundsi suchi asi aldehydesi andi ketonesi withi 

hydrazine.i Thei metal-freei reactioni wasi mediatedi byi I2i andi occursi viai thei oxidativei 

formationi ofi thei CNi bond.i Experimentally,byi transition-metal-catalyzedi aerobici oxidation,i 

thei reactioni wasi successful,i regioselective,i one-poti synthesisi thati producedi thei producti ini 
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excellenti yields(27).Ini addition,i Zhangi eti al.i proposedi nBu3P-catalyzedi de-sulfonylativei 

[3+2]i cyclo-additionsi fori thei developmenti ofi pyrazolei derivativesi thati arei basic,i facile,i andi 

fast.Thei reactionsi proceededi smoothlyi underi ideali mildi temperaturei conditions,i resultingi ini 

excellenti yieldsi ofi correspondingi annulationsi products.(28) 
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2.3. SARi ofi Pyrazole 

 

 

2.4. MARKETEDi DRUGSi i BEARINGi PYRAZOLEi i NUCLEUSi  

 

Thei pyrazolinei ringi systemi isi ai commoni structurali functioni ofi manyi drugsi thati arei usedi 

ini clinicali trialsi toi treati ai varietyi ofi diseases(40,i 41)i {Figi 10}.i Anti-inflammatoryi drugsi 

basedi oni pyrazolinei includei antipyrine/phenazone,i phenylbutazone,i oxyphenbutazone,i 

ramifenazone,i morazone,i andi famprofazone(42,43).i Thei pyrazoline-basedi drugsi 

aminophenazonei andi metamizole,i oni thei otheri hand,i arei usedi toi deliveri antipyretici andi 

analgesici effectsi (44,i 45).i Edaravonei isi ai clinicallyi approvedi drugi fori thei treatmenti ofi 

amyotrophici laterali sclerosis,i ai typei ofi motori neuroni disorderi (ALS)i (46).i 

Sulfinpyrazone,i ai pyrazoline-basedi molecule,i isi ani effectivei uricosurici medicinei (Figi 8)i 

(47)i thati worksi byi enhancingi urici acidi excretioni byi urine,i whilei Ibipinabanti isi ai 

pyrazolinei derivativei usedi clinicallyi asi ai selectivei cannabinoidi CB1i receptori inversei 
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agonisti (48).i Axitinibi isi ai VEGFRi selectivei second-generationi inhibitori dependenti oni 

pyrazolinei thati isi usedi toi treati metastatici renali celli carcinoma.i Iti inhibitsi angiogenesisi 

andi causesi celli deathi byi bindingi toi thei intracellulari tyrosinei kinasei domainsi ofi vasculari 

endotheliali growthi factori receptorsi (VEGFRs)i andi loweringi thei amounti ofi VEGFi proteini 

(49). 
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3. OVERVIEWi OFi CANCERi INi WORLDi  

 

Ai considerablei numberi ofi noveli pyrazolei derivativesi havei recentlyi beeni synthesised.i 

(68)Becausei ofi theiri complexi chemotherapeutici promise,i pyrazolei tetheredi 

heterocyclici compoundsi havei attractedi ai loti ofi interest(69,70,71).i Drugsi basedi oni 

heterocyclici compoundsi withi ai 1,2-diaryli substituted,pyrazolei ringi havei ofteni toppedi 

thei listi ofi best-sellingi medicinali items.Apixaban,i Celecoxib,i Fipronil,i Remogliflazonei 

Etabonate,i Lonazolac,i Tolpiprazole,i Deracoxib,i andi severali otheri pyrazole-basedi 

drugsi arei availablei oni thei market.i Crizotinibi andi Ruxolitinibi arei twoi effectivei 

anticanceri pyrazolei tetheredi drugs(72).i Celecoxibi isi ai pyrazolei tetheredi diaryli 

heterocyclici smalli moleculei thati isi ofteni usedi asi ai model(73).i Celecoxibi hasi beeni 

showni toi havei antitumori efficacyi ini animali modelsi ofi prostatei tumours(74,75,76).i 

Pyrazolei derivativesi inhibiti ai numberi ofi targets,i includingi topoisomeraseII(77-78),i 

EGFR(79-80),i VEGF,(81-82),HDACi (83-84),i IGF-1R(85),i AuroraAi kinase(86),i 

cMet(87),i Tubulin(88),i mTOR(89),i B-raf(90),i ROSi 1(91-92),i CDKs(93-94),i PI3K(95),i 

JAK2(96),i andi ALK(97). 
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4. PYRAZOLEi ACTIVITYi AGAINSTi BREASTi CANCERi (MCF-7i CELLi LINE) 

 

4.1. ABOUTi BREASTi CANCERi  

 

Breasti canceri isi ai complexi moleculari diseasei andi thei mosti prevalenti canceri ini 

womeni ini thei U.S.i andi Westerni Europei worldwide,i withi everyi 8thi ori 9thi womani 

affectedi duringi heri lifetime.i Althoughi mortalityi isi diminishingi duei toi advancementsi 

ini bothi diagnostici andi clinicali methods,i breasti canceri isi nowi thei secondi mosti 

commoni causei ofi canceri deathi ini women.(98-101)Neoplastici cellsi varyi fromi normali 

bodyi cells,i accordingi toi thei oncologyi ofi breasti cancer.i Normali tissuesi ofi thei bodyi 

havei minimali growthi promotioni andi regulationi whichi seeksi toi sustaini thei structurei 

andi functionsi ofi thei body.i However,i canceri cellsi havei extensivei andi chronici 

propagationi withouti anyi externali stimulation.(102,103)Continuousi progressi ini ouri 

understandingi ofi thei moleculari biologyi ofi breasti canceri progressioni hasi helpedi usi 

reveali innovativei pathway-specifici targetedi therapeutics,i andi thei adventi ofi suchi 

beneficiali therapeuticsi isi currentlyi drivingi thei needi fori 'patient-tailored'i molecular-

basedi treatmenti strategy(104).Breasti canceri mainlyi consistsi ofi threei tumori subtypesi 

classifiedi accordingi toi thei expressioni ofi thei estrogeni ori progesteronei receptor,i thei 

amplificationi ofi thei ERBB2i genei andi thei triple-negativei (tumorsi missingi alli 3i 

reviewedi i moleculari markers).Thei threei subtypesi havei distincti riski profilesi andi 

treatmenti planning.i Optimali treatmenti fori eachi conditioni dependsi oni thei tumori 

subtype,i thei anatomicali leveli ofi cancer,i andi patienti expectationsi (105). 

 

4.2. Pathologyi ofi Breasti cancer 

 

Breasti canceri metastasisi isi characterizedi byi ai multi-stepi cascadei whichi cani bei 

subdividedi acrossi distincti phases.Removali ofi tumori cellsi fromi thei primaryi 

tumor,i presumablyi afteri ani epithelial-mesenchymali (EMT)i transition.Proliferationi 

andi intrusioni ofi tumori cellsi intoi neighboringi tissues.i Transendotheliali 

displacementi ofi tumori cellsi toi vesselsi (knowni asi intravasation)i approachingi thei 

bloodi asi circulatingi tumori cellsi (CTCs).Survivali ofi thei CTCi ini thei circulatoryi 

system.Arresti ofi CTCsi ati secondaryi sitesi andi extravasationi asi dispersedi tumori 
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cellsi (DTCs).Thei propagationi ofi DTCsi ini distanti tissuesi toi facilitatei colonizationi 

andi proliferationi ofi metastases.(106,107) 
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5. ANTI-i BREASTi CANCERi ACTIVITYi OFi PYRAZOLE 

 

Ini 2019,i Ghadai M.E.i Alii eti al.i designed,i tested,i andi synthesisedi ai numberi ofi newi 

pyrazolei andi pyrazolo[1,5-a]pyrimidinei derivativesi toi seei whetheri theyi couldi inhibiti 

CDK2/cyclini A2i ini vitro.Thei aimi ofi thei cytotoxicityi testi wasi toi seei howi responsivei 

andi selectivei tumouri andi normali cellsi werei toi thei targetedi molecules.i Usingi thei MTTi 

assay,i alli newlyi synthesisedi compoundsi werei testedi fori anticanceri activityi againsti thei 

humani breasti canceri celli linei MCF-7.Thei compositesi Ai andi B(Fig.i 11)i hadi thei highesti 

activityi againsti thei canceri celli linei MCF-7i amongi thei newlyi synthesisedi derivatives,i 

withi IC50i valuesi ofi 14.12i Mi fori 92i andi 10.05i Mi fori 93,i accordingi toi thei IC50i 

resultsi showni ini Tablei 2.Mohamedi A.i Abdelgawadi (2017)i preparedi andi synthesisedi ai 

newi sequencei ofi substitutedi benzothiazolei /i benzoxazolei andi /i ori benzimidazolei 

derivativesi fori theiri possiblei anti-canceri actioni againsti breasti carcinomai MCF-7i ini orderi 

toi createi newi antiproliferativei agents.Thei compoundi A’(Fig.i 12)i hasi ani IC50i ofi 

6.42.Amongi thei synthesisi series,i 2-acetyl-4-[(3-(1Hbenzimidazol-2yl)i phenyl]i hydrazono-5-

methyl-2,4-dihydropyrazol-3i hasi thei highesti efficaciesi againsti MCF-7i cells.(109) 
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COMPOUNDS IC50(µM)i valuei ofi MCF7 

A 14.12 

B 10.05 

DOXORUBICIN 0.44 

 

Tablei 2:Ini vitroi cytotoxici activityi ofi thei newlyi synthesizedi compounds 

againsti MCF-7i tumori celli line 

 

COMPOUNDS IC50i ±SD(µM)i MCF-7 

A’ 6.42i ±i 1.34 

DOXORUBICIN 2.11i ±i 0.04 

 

TABLEi 3:i IC50i valuesi ofi thei noveli synthesizedi compoundi A’i celli linei MCF-7 

usingi thei MTTi assay. 

 

Thei structurali modificationi ofi estrone,i ai powerfuli 17b-HSD1i inhibitor,i resultedi ini 

thei discoveryi ofi compoundsi withi significanti antiproliferativei propertiesi buti noi 

hormonali effects.i Basedi oni thesei findings,i Amri eti al.i engineeredi andi synthesisedi 

ai seriesi ofi noveli pyrazolinyl-estran-17-onei derivatives,i whichi werei theni testedi fori 

anti-breasti canceri activityi ini vitroi andi ini vivo.i Thei resultsi ofi ani ini vitroi 

cytotoxicityi assayi performedi oni thei MCF-7i celli linei revealedi thati alli ofi thei 

testedi derivativesi werei cytotoxici ati nanomolari levels.i Compoundsi 1Ai &i 1B(Figi 

13),i ini particular,i showedi thei mosti cytotoxici potentiali againsti MCF-7i cells,i withi 

IC50i valuesi rangingi fromi 43i toi 56i nM,i whilei compoundi 1Bi wasi thei mosti 

potenti candidate,i withi ani IC50i ofi 43+/-0.58i nM.i Thei derivativesi hadi ai 

significanti impacti oni thei developmenti ofi thei tumouri volumei ini ani ini vivoi 

analysisi usingi ai xenografti breasti canceri animali model.i Afteri 12i days,i treatmenti 

withi thei mosti potenti compoundi 1Ai decreasedi thei growthi ofi tumouri volumei byi 

aroundi 87.0i percent.(110) 
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Thei synthesis,i moleculari docking,i andi evaluationi ofi noveli bivalenti pyrazolinyl-

1,2,3-triazolesi asi potentiali VEGFRi inhibitorsi andi anticanceri agentsi werei 

identifiedi byi Abd-Raboui eti al.i Compoundsi displayedi ai modesti widei spectrumi ofi 

anti-canceri activityi againsti MCF-7i andi HepG2i celli linesi ini ani ini vitroi 

evaluationi ofi humani hepatocellulari carcinoma,i colorectali cancer,i andi breasti 

canceri (MCF-7)i celli lines.i Compoundi 3Ai hadi excellenti anticanceri activityi 

againsti thei MCF-7i breasti canceri celli linei (ICi 50i =i 32.26i mg/mL),i whichi wasi 

equivalenti toi fluorouracili (ICi 50i =i 30.00i mg/mL),i whilei compoundi 2i wasi thei 

mosti effectivei candidatei againsti thei HepG2i canceri celli linei (IC50i =i 57.06i 

mg/mL),i buti iti wasi lessi potenti thani thei standardi drugi fluorouracili (IC50i =i 33.5i 

mg/mL).i Thei activei sitei ofi thei VEGFR-2i tyrosinei kinasei receptori wasi studiedi 

usingi moleculari dockingi testsi ofi compoundsi 2,i 3A-B,i (Figi 14)i andi 5-

fluorouracil.i Thei findingsi showedi thati compoundsi hadi higheri affinityi fori thei 

receptori sitei thani 5-fluorouracil,i withi compoundi 2i emergingi asi thei mosti 

promisingi candidatei withi ai bindingi scorei (Deltai G)i of-10.8i kcal/mol.(111) 
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Zhangi synthesisedi ai seriesi ofi noveli 3-(1H-indole-3-yl)-1H-pyrazole-5-

carbohydrazidei derivativesi andi testedi themi fori cytotoxicityi usingi thei MTTi 

methodi againsti fouri humani canceri celli lines:i A549,i HepG-2,i BGC823,i andi 

BT474.i Wheni analysedi usingi thei flowi cytometryi process,i onei ofi thei synthesisedi 

compoundi 19i wasi foundi toi arresti thei celli cyclei ati thei Si leveli (109).i Ai libraryi 

ofi S-substituted-1,3,4-oxadiazolei nucleii carryingi N-methyl-4-(trifluoromethyl)i 

phenyli pyrazolei moietyi wasi designedi usingi ai combinatoriali chemistryi technique.i 

Wheni comparedi toi Doxorubicini asi ai referencei drug,i thei synthesisedi moleculesi 

werei testedi fori ini vitroi cytotoxici activityi usingi thei MTTi assay,i andi thei resultsi 

revealedi compoundi 20i toi bei thei mosti promisingi anticanceri agent,i withi ani IC50i 

valuei ofi 15.54i mMi ini MCF-7i cellsi.i Moharebi eti al.i synthesisedi heterocyclici 

steroids,i suchi asi Pregnenolonei pyrazoles,i andi investigatedi theiri cytotoxici profilei 

againsti threei humani tumouri celli lines:i MCF-7i breasti cancer,i NCI-H460i nonsmalli 

celli lungi cancer,i andi CNSi canceri (SF-268).i Thei resultsi werei measuredi usingi thei 

SRBi assay.i Thei study'si findingsi revealedi thati somei ofi thei compoundsi studied,i 

suchi asi 33,i hadi muchi strongeri inhibitoryi effectsi oni thei threei tumouri celli linesi 

thani doxorubicin.i (112) 

Zhaoi eti al.i identifiedi compoundi Ii asi thei mosti activei anticanceri agenti withi IC50i 

ofi 0.12i andi 0.16i μMi againsti WM266.4i andi MCF-7i celli linesi respectively. Lii eti 
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al.i developedi ai newi sequencei ofi 4-pyrazolyl-1,8-naphthalimidesi andi testedi theiri 

antitumori activityi ini vitro.i Compoundi II,i withi ani IC50i valuei ofi 0.51i Mi againsti 

MCF-7i cells,i outperformedi thei othersi ini thei sequencei ini termsi ofi cytotoxicity.i i 

Suni eti al.i developedi severali derivativesi ofi pyrazolei coupledi withi ai thioureai 

moietyi andi lookedi fori inhibitoryi actioni againsti cyclini dependenti kinasei (CDK).i 

Compoundi IIIi wasi foundi toi bei thei mosti effectivei CDK2i inhibitor,i withi ani IC50i 

ofi 25i nM,i andi iti alsoi inhibitedi tumouri celli proliferationi ini threei canceri celli 

lines,i namelyi H460,i MCF-7,i andi A549,i ini thei micromolari rangei ofi 0.75i toi 4.21i 

M.i (112)i Lii eti al.i createdi ai newi classi ofi N,1,3-triphenyl-1H-pyrazole-4-

carboxamidei analoguesi andi testedi theiri anticanceri activityi asi welli asi Aurora-Ai 

kinasei bindingi ability.Asi peri thei results,iti wasi foundi that,i compoundi IVi i wasi 

thei mosti activei moleculei againsti HCT116i andi MCF-7i celli linesi withi IC50i 

valuesi ofi 0.39i ±i 0.06i μMi andi 0.46i ±i 0.04i μMi respectively.i Withi ani IC50i 

valuei ofi 0.16±i 0.03i M,i thei compoundi outperformedi thei otheri moleculesi ini 

termsi ofi Aurora-Ai kinasei inhibition.i (113) 

i Pregnenolonei wasi usedi asi ai prototypei byi Moharebi eti al.i toi designi andi 

producei steroidali anticanceri compounds.Pregnenolonei thiosemicarbazonei derivativesi 

werei synthesisedi first,i andi theni heterocyclizedi intoi pyrazolyli 

semicarbazidoandrostanei derivatives.i Thei newlyi synthesisedi moleculesi werei testedi 

fori antiproliferativei activityi againsti threei humani cancers:i MCF-7i breasti 

adenocarcinoma,i NCIH460i non-smalli celli lungi cancer,i andi CNSi canceri (SF-268).i 

Compoundsi V-Ai andi V-Bi hadi significantlyi higheri inhibitoryi effectsi againsti alli 

threei canceri celli linesi thani thei goldi standard,i doxorubicin.i (114)Puthiyapurayili eti 

al.i plannedi andi developedi ai noveli combinatoriali libraryi ofi S-substituted-1,3,4-

oxadiazolei carryingi N-methyl-4-(trifluoromethyl)phenyli pyrazolei moiety.i Thei MTTi 

assayi wasi usedi toi assessi theiri cytotoxici potentiali ini vitro.i Compoundi VI,i withi 

ani IC50i valuei ofi 15.54i Mi againsti MCF-7i cells,i wasi foundi toi havei importanti 

anti-proliferativei activityi amongi thei synthesizedi compounds.(115)(Fig.i 15).  
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6. Conclusion 

Pyrazole is an N- heterocycle with five members that can be used in a variety of 

chemotherapeutic active agents. The discovery of biomolecules containing the 

heteroaromatic pyrazole has piqued interest. This study emphasised the importance of 

this portion in the discovery and advancement of potential drug candidates for a variety 

of diseases, particularly cancer. The first section of this study summarises the chemical 

methods for obtaining pyrazole derivatives and related products, as well as the 

biochemical experiments that have been conducted on them. Under view of, this research 

project we note that modern evidence on pyrazole and its metabolites, as well as hybrid 

pyrazoles, has been conducted to better elucidate the rationale of action of this family of 

substances. Implementations of this group in different clinical strains have shown 

positive potential, especially in the human breast cancer cells {MCF-7}. Since findings in 

this area are growing, treatment strategies involving members of this heterocycle family 

may be detected in the nearish term. 
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