
 

 

124 

DAFTAR PUSTAKA 

Abcam., 2007, T47D (Human ductal breast epithelial tumor cell line) Whole Cell 

Lysate (ab14899) datasheet. http://www. abcam.com/index.html? datasheet 

=14899, diakses Februari 2007. 

Abdellatif, K.R.A., Abdellal, E.K.A., Fadaly, W.A.A., and Kamel., G.M., 2015, 

Synthesis, Cyclooxygenase Inhibition, Anti-inflammatory Evaluation and 

Ulcerogenic Liability of New 1,3,5-triarylpyrazoline and 1,5-diarylpyrazole 

Derivative as Selective COX-2 Inhibitors, Bioorg. Med. Chem. Lett., 26(2), 

406–412. 

Abosalim, H.M., Nael., M.A., and El-Moselhy, T.F., 2021, Design, Synthesis and 

Molecular Docking of Chalcone Derivatives as Potential Anticancer 

Agents, ChemistrySelect, 6, 888–895. 

Ahmad, A., Husain, A., Khan, S.A., Mujeeb, M., and Bhandari, A., 2014, Synthesis, 

Antimicrobial and Antitubercular Activities of Some Novel Pyrazoline 

Derivatives, J. Saudi Chem. Soc., 20, 577–584. 

Alam, S., Katiyar, D., Goel, R., Vats, A., and Mittal, A., 2013, Role of Herbals in 

Cancer Management, J. Phytopharmacol., 2(6), 46–51. 

Amundson, S.A., Myers, T.G., Scudiero, D., Kitada, S., Reed, J.C., and Fornace, 

A.J., 2000, An Informatics Approach Identifying Markers of 

Chemosensitivity in Human Cancer Cell Lines, Cancer Res., 60, 6101–

6110. 

Andrade, C.H., Pasqualoto, K.F.M., Ferreira, E.I., and Hopfinger, A.J., 2010, 4D-

QSAR: Perspectives in drug design, Molecules, 15, 3281–3294. 

Asiri, S.M., Khan, F.A., and Bozkurt., 2018, Synthesis of Chitosan Nanoparticles, 

Chitosan-bulk, Chitosan Nanoparticles Conjugated with Glutaraldehyde 

with Strong Anticancer Proliferative Capabilities, Artif. Cells Nanomed., 

46(S3), S1152–S1161. 

Atasever, B., Ülküseven, B., Bal-Demirci, T., Erdem-Kuruca, S., and Solakoǧlu, 

Z., 2010, Cytotoxic Activities of New Iron(III) and Nickel(II) Chelates of 

some S-methyl-thiosemicarbazones on K562 and ECV304 cells, Invest. 

New Drugs., 28(4), 421–443. 

ATCC, 2008, Cell Biology, ATCC® Number: HTB-22TM, Designations: MCF-7, 

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/

452/Default.aspx?ATCCNum=HTB-22&Template=cellBiology. Diakses 

19 Juli 2008. 

Aubrey, B.J., Kelly, G.L., Janic, A., Herold, M.J. and Strasser, A., 2018, How Does 

This Relate to p53-mediated Tumor Suppresion?, Cell Death Differ., 25,104-

113. 

Avupati, V., and Yejella, R.P., 2014, Bioactive Pyrazolines: An Update, World J. 

Pharm Res., 3(8), 1181–1215. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?ATCCNum=HTB-22&Template=cellBiology
http://www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx?ATCCNum=HTB-22&Template=cellBiology


125 

 

Azarifar, D., and Saebanzadeh, 2002, Synthesis and Characterization of New 3,5-

dinaphtyl Substituted 2-Pyrazolines and Study of Their Antimicrobial 

Activity, Molecules, 7, 885–895. 

Bayrak, N., Yildirim, H., Yildiz, M., Radwan, M.O., Otsuka, M., Fujita, M., Tuyun, 

A.F., and Ciftci, H.I., 2019, Design, Synthesis, and Biological Activity of 

Plastoquinone Analogs as a New Class of Anticancer Agents, Bioorg. 

Chem., 92, 103255.  

Bagade, S.B., Chovatia, Y.S., Gandhi, S.P., and Gorde, P.L., 2010, Synthesis and 

Antibacterial Activity of Some Pyrazoline Derivatives, Orient. J. Chem., 

26(1), 275–278. 

Baguley, B.C., 2010, Multiple Drug Resistance Mechanism in Cancer, Mol. 

Biotechnol., 46, 308–316. 

Bal-Demirci,T., Congur, G., Erdem, A., Erdem-Kuruca, S., Ozdemir, N., Akgün-

Dar, K., Basak Varol, and Ülküseven, B., 2015, Iron (III) and Nickel(II) 

Complexes as Potential Anticancer Agents: Synthesis, Physicochemical and 

Structural Properties, Cytotoxic activity and DNA interactions, New J. 

Chem., 39, 5643–53. 

Bhat, B.A., Dhar, K.L., Puri, S.C., Saxena, A.K., Shanmugavel, M., and Qazi, G.N., 2005, 

Synthesis and Biological Evaluation of Chalcones and Their Derived 

Pyrazoles as Potential Cytotoxic Agents, Bioorg. Med. Chem. Lett., 15, 3177–

3180. 

Bandgar, B.P., Gawande, S.S., Bodade, R.G., Totre, J.V., and Khobragade, C.N., 

2010, Synthesis and Biological Evaluation of Simple Methoxylated 

Chalcones as Anticancer, Antii-nflammatory and Antioxidant Agents, 

Bioorg. Med. Chem., 18, 1364–1370. 

Bauer, M.R., Krämer, A., Settanni, G., Jones, R.N., Ni, X., Tareque, R.K, Fersht, 

A.R., Spencer, J., and Joerger, A.C., 2020, Targeting Cavity-Creating p53 

Cancer Mutations with Small-Molecule Stabilizers: The Y220X Paradigm, 

ACS Chem. Biol., 15(3), 657−668. 

Bukhari, S.N.A., Jasamai, M., and Jantan, I., 2013, Review of Methods and Various 

Catalysts Used for Chalcone Synthesis, Mini-Rev. Org. Chem, 10(1):73–83. 

Bhoyar, A.D., Vankhade, G.N., and Rajput, P.R., 2011, Synthesis and Study of 

Chlorosubstituted 4-aroyl Pyrazolines and Isoxazolines and Their Effects on 

Inorganic Ions in Blood Serum in Albino Rats, Nusantara Biosci., 3(3), 118–

123. 

Blagosklonny, M.V., 2023, Selective Protection of Normal Cells from Chemotherapy, 

while Killing Drug Resistant Cancer Cells, Oncotarget., 14, 193–206. 

Brooijmans, N., 2009, Docking methods, Ligan Design, and Validating data Sets in 

The Structural Genomics Era, Second John Willey and Son, New York. 

Burdall, E.S., Hanby M.A., Landsdown, R.J.M., and Speirs, V., 2003, Breast 

Cancer Cell Line, Breast Cancer Res., 5(2), 89–95. 

Burmudzija, A., Muskinja, J., Ratkovic, Z., Kosanic, M., Rankovic, B., Novakovic, 

S.B., and Bogdanovic, G.A., 2018, Pyrazoline Derivatives of Acryloil 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



126 

 

Substituted Ferrocenyl Ketones: Synthesis, Antimicrobial Activity and 

Structural Properties, Inorganica Chim. Acta, 47, 570–576. 

Cao, D.S., Liang, Y.Z., Xu, Q.S., Li, H.D., and Chen, X., 2009, A New Strategy of 

Outliers Detection for QSAR/QSPR, J. Comput. Chem., 00(00), 1–11. 

Carey, L.A., Perou, C.M., Livasy, C.A., Dressler, L.G., Cowan, D., Conway, K., 

Karaca, G., Troster, M.A., Tse, C.K., Edmiston, S., Deming, S.L., Geradts, 

J., Cheang, M.C.U., Nielsen, T.O., Moormaan, P.G., Earp, H.S, and 

Millikan, R.C., 2006, Race, Breast Cancer Subtype, and Survival in The 

Carolina Breast Cancer Study, J. Am. Med. Assoc, 295(21), 2492–2502 

Carpenter, R.L., and Lo, H.W., 2016, Regulation of Apoptosis by HER-2 in Breast 

Cancer, J. Carcinog. Mutagen., 1–13. 

CCRC, 2009, Prosedur Uji Sitotoksik Metode MTT, Cancer Chemoprevention 

Research Center, Yogyakarta, Universitas Gadjah Mada, 1–7. 

CCRC, 2014, Protokol Preparasi Sampel Untuk Siklus Sel dengan Metode Flow 

Cytometry, Cancer Chemoprevention Research Center, Yogyakarta, 

Universitas Gadjah Mada, 1–7. 

Chen, G., Zhou, D., Li, X., Jiang, Z., Tan, C., Wei, X, Ling, J., Jing, J., Liu, F., and, 

Li, N., 2017, A Natural Chalcone Induce Apoptosis in Lung Cancer Cells: 

3D-QSAR, Docking, and An In Vivo/Vitro Assay, Sci. Rep.,7, 10729.  

Choudhary, A.N., Kumar, A., and Juyal, V., 2012, Design, Synthesis and 

Evaluation of Chalcone Derivatives as`Anti-Inflammatory, Antioxidant, 

and Antiulcer Agents, Lett. Drug Des. Discov., 9, 479–488. 

Christensen, S., Rocst, B.V.D., Besselink, N., Janssen, R., Boymans, S., Martens, 

J.W.M., Yaspo, M.L., Priestley, P., Kuijik, E., Cuppen, E., and Hoeck, A.V., 

2019, 5-Fluorouracil treatment induces characteristic T>G mutations in 

human cancer, Nat. Commun., 10(457), 1–11. 

Clarke, J.R.S., Douglas, L.R., Duriez, P.J., Balourdas, D., Joerger, A.C., 

Khadiullina, R., Bulatov, E., and Baud, M.G.J., 2022, Discovery of 

Nanomolar-Affinity Pharmacological Chaperones Stabilizing the 

Oncogenic p53 Mutant Y220C, ACS Pharmacol. Transl. Sci, 5, 1169–1180.  

Costa, J.S, Santos, C., Costa, K.S.L., Ramos, R.S., Silva, C.H.T.P., and Macedo, 

W.J.C., 2018, Validation of Computational Methods Applied in Molecular 

Modeling of Caffeine with Epithelial Anticancer Activity: Theoretical 

Study of Geometric, Thermochemical and Spectrometric Data, Quim. 

Nova., 7, 732-742. 

Cristofanilli, M., and Hortobagyi, G.N., 2002, Molecular Targets in Breast Cancer: 

Current Status and Future Directions, Endocr. Relat. Cancer, 9, 249–266. 

Das, M., and Manna, K., 2016, Chalcone Scaffold in Anticancer Armamentarium: 

A Molecular Insight, J. Toxicol., 1–14.  

Deveci, H.A., Naziroglu, M., and Nur, G., 2018, 5-Fluorouracil-induced 

Mitochondrial Oxidative Cytotoxicity and Apoptosis are Increased in MCF-

7 Human Breast Cancer Cells by TRPV1 Channel Activation but not 

Hypericum Perforatum Treatment, Mol. Cell. Biochem , 439(1-2), 18 –198. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



127 

 

Dhar, D.N., 1981, The Chemistry of Chalcones and Related Compounds, John 

Wiley & Sons Inc., New York. 

De Oliveira, D.B., and Gaudio, A.C., 2000, BuildQSAR: A New Computer 

Program for QSAR Analysis, Quantitative Structure-Activity Relationships, 

19, 599–601. 

Dimasi, J.A., Feldman, L., Seckler, A., and Wilson, A., 2010, Trends in Risks 

Associated with New Drug Development: Success Rates for Investigational 

Drugs, Clin. Pharmacol. Ther., 87, 272–277. 

Dimmock, J.R., Ellias, D.W., Beazely, M.A., and Kandepu, N.M., 2000, 

Bioactivities of Chalcones, Curr. Med. Chem., 6(12), 1125–1149. 

Doyle, A., Griffith, S.J.B., 2000, Cell and Tissue Culture for Medical Research, 

John Willey and Sons Ltd., New York. 

Duffy, M., Synnott, N.C., and Crown, J., 2018, Mutant p53 in Breast Cancer: 

Potential as a Therapeutic Target and Biomarker, Breast Cancer Res. Treat., 

70(2), 213 –219. 

Eisa, M.A., Fathy, M., Abu-Rahma, G.E.A.A., Abdel-Aziz, M., dan Nazmy, M.H., 

2021, Anti-proliferative and Pro-apoptotic Activities of Synthesized 3,4,5 

tri-methoxy Ciprofloxacin Chalcone Hybrid, Through p53 Up-regulation in 

HepG2 and MCF7 Cell Lines, Asian Pac. J. Cancer Prev., 22(10), 3393–

404. 

Elmchichi, L., Belhassan, A., Lakhlifi, T., and Bouachrine, M., 2020, 3D-QSAR 

Study of the Chalcone Derivatives as Anticancer Agents, J.Chem., 2020, 1–

12. 

El-Sayyad, H.I., Ismail, M.F., Shalaby, F.M., Abou-El-Magd, R.F., Fernando, A., 

Raj, M.R.G., and Quhtit, A, 2009, Histopat-hological Effects of Cisplatin, 

Doxorubicin and 5-Flurouracil (5-FU) on the Liver of Male Albino Rats, 

Int. J. Biol. Sci., 5(5), 466–473. 

Er-rajy, M., Fadili, M.E., Hadni, H., Mrabti, N.N., Zarougui, S., and Elhallaoui, M., 

2022, 2D-QSAR Modeling, Drug-likeness Studies, ADMET Prediction, 

and Molecular Docking for Anti-lung Cancer Activity of 3-Substituted-5-

(phenylamino) Indolone Derivatives, Struct. Chem., 33, 973-986. 

Fatih, T., Abas, B.I., Cevic, O., and Kaymakcioglu, B.K., 2020, Design, Synthesis, 

and Biological Evaluation of Some New 2-Pyrazoline Derivatives as 

Potential Anticancer Agents, Bioorg. Chem., 102, 1–10. 

Ferlay, J., Colombet, M., Soerjomataram, I., Parkin, D.M., Pineros, M., Znaor, A., 

and Bray, F., 2021, Cancer statistics for the year 2020: an overview, Int. J. 

Cancer., 149, 778–789. 

Foster, I., 2006, Cancer: A Cell Cycle Defect, Radiography, 14, 144–149. 

Frimayanti, N., Yam, M.L., Lee, H.B., and Othman, R., 2011, Validation of 

Quantitative Structure-Activity Relationship (QSAR) Model for 

Photosensitizer Activity Prediction, Int. J. Mol. Sci., 12, 8626–8644. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



128 

 

Gallaud, E., Ramdas, N. A., Horsley, N., Monnard, A., Singh, P., Pham, T.T., 

Salvador, G. D., Ferrand, A., and Cabernard, C.,2020, Dynamic Centriolar 

Localization of Polo and Centrobin in Early Mitosis Primes Centrosome 

Asymmetry, PLoS Biol, 18(8), e3000762. 

Gandhi, J., Khera, L., Gaur, N., Paul, K., and Kaul, R., 2017, Role of Modulator of 

Inflammation Cyclooxygenase-2 in Gammaherpesvirus Mediated 

Tumorigenes, Front. Microbiol., 8, 538. 

Giaginis, C., Tsantili-Kakoulidou, A., and Theocharis, S., 2009, Quantitative 

Structure Activity Relationship (QSAR) Methodology in Forensic 

Toxicology: Modeling Postmortem Redistribution of Structurally Diverse 

Drugs Using Multivariate Statistics, Forensic Sci. Int., 190, 9–15. 

Gibbs, J.B., 2000, Anticancer Drug Target: Growth Factors and Growth Factor 

Signaling. J. Clin. Investig., 105(1), 9–13. 

Globocan, 2018, Estimated Cancer Incidence, Mortality, Prevalence and 

Disability-adjusted Life Years (DALYs) Worldwide in 2018, International 

Agency for Research on Cancer, 1–3. 

Golbraikh, A., Shen, M., Xiao, Z., Xiao, Y., and Lee, K., 2003, Rational Selection 

of Training and Test Sets for The Development of Validated QSAR Models, 

J. Comput. Aided Mol. Des., 17, 241–253. 

Gomes, M.N., Braga, R.C., Grzelak, E.M., Neves, B.J., Muratov, E., Ma, R., Klein, 

L.L., Cho, S., Oliveira, G.R., Frannzblau, S.G., and Andrade, C.H., 2017, 

QSAR-driven Design, Synthesis and Discovery of Potent Chalcone 

Derivatives with Antitubercular Activity, Eur. J. Med. Chem., 137, 126–

138. 

Goodman, S.R., 2008, Medical Cell Biology, 3rd Ed., Elsevier, London. 

Gupta, R., Gupta, N., and Jain, A., 2010, Improved Synthesis of Chalcones and 

Pyrazolines Under Ultrasonic Irradiation, Indian J. Chem., 49B, 351–355.  

Gupta, A., Shah, K., Oza, M.J, and Behl, T., 2019, Reactivation of p53 gene by 

MDM2 inhibitors: A novel therapy for cancer treatment, Biomed. 

Pharmacother., 109, 484–492. 

Hanahan, D., and Wienberg, R.A., 2000, The Halmarks of Cancer, Cell, 100, 57–70. 

Hanahan, D., 2022, Hallmarks of Cancer: New Dimensions, Cancer Discov., 12, 

31–46. 

Harmastuti, N., Heroweti, R., Susilowati, D., Pranowo, H.D., and Mubarika, S., 

2012, Synthesis and Cytotoxic Activity of Chalcone Derivatives on Human 

Breast Cancer Cell Lines, Indones. J. Chem, 12(3), 261–267. 

Harrington, K.J., 2016, The Biology of Cancer, Medicine, 44(1), 1–5. 

Hemmateenejad, B., Javidnia, K., Nematollahi, M., and Elyasi, M. 2009, QSAR 

Studies on The Antiviral Compounds of Natural Origin, J. Iran Chem. Soc., 

6, 420–435. 

Hu, K., Yu, C., Mineyama, Y., McCracken, J.D., Hillebrand, D.J., and Hasan, M., 

2003, Inhibited Proliferation of Cyclooxygenase-2 Expressing Human 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



129 

 

Hepatoma Cells by NS-398, a Selective COX-2 Inhibitor, Int. J. Oncol., 22, 

757-763. 

Iman, M., Davood, A., and Banarovei, N., 2014, QSAR Study of Chalcone 

Derivatives as Anti-Leishmania Agents, Turk. J. Chem., 38, 716–724. 

Isa, N.M., Abdul, A.B., Abdelwahab, S.I., Abdullah, R., Sukari, M.A., 

Kamalidehghan, B., Hadi, A.H.A., and Mohan, S., 2013, Boesenbergin A, 

a Chalcone from Boesenbergia Rotunda Induces Apoptosis via 

Mitochondrial Dysregulation and Cytochrome c Release in A549 Cells In 

Vitro: Involvements of HSP70 and Bcl2/Bax Signalling Pathways, J. Funct. 

Foods, 5, 87–97. 

Ivkovic, B.M., Nikolic, K., Ilic, B.B., Zizak, Z.S., Novakovic, R.b., Cudina, O.A., 

and Vladimirov, S.M., 2013, Phenylpropiophenone Derivatives as Potential 

Anticancer Agents: Synthesis, Biological Evaluation and Quantitative 

Structure Activity Relationship Study, Eur. J. Med. Chem., 63, 239–255. 

Jana, D., Sarkar., D.K., Ganguly, S., Saha., Sa., G., Manna, A.K., Banerjee, A., and 

Mandal, S., 2014, Role of Cyclooxygenase-2 (COX-2) in Prognosis of 

Breast Cancer, Indian J. Surg. Oncol., 5(1), 59-65. 

Jarag, K.J., Pinjari, D.V., Pandit, A.B., and Shankarling, G.S., 2011, Synthesis of 

Chalcone (3-(4-fluorophenyl)-1-(4-methoxyphenyl)prop-2-en-1-one): 

Advantage of Sonochemical Method Over Conventional Methode, 

Ultrason. Sonochem., 18, 617–623. 

Kassab, A.E., Gedawy, E.M., El-Malah, A.A., Abdelghany, T.M., and Abdel-

Bakky, M.S., 2015, Synthesis, Anticancer Activity, Effect on Cell Cycle 

Profile, and Apoptosis-inducing Ability of Novel 

Hexahydrocyclooctathieno[2,3-d]-pyrimidine Derivatives, Chem. Pharm. 

Bull, 64, 490–496. 

Kastan, M.B., and Skapek, S.X., 2001, Molecular Biology of Cancer: The cell 

Cycle. In: Devita VT, Hellman S. Rosenberg SA, editor Cancer-Principles 

& Practice of Oncology, 6th Ed., Lippincot Williams & Wilkins, 

Philadelphia. 

Khanapure, S., Jagadale, M., Bansode, P., Choudari, P., and Rashinkar, G., 2018, 

Anticancer Activity of Ruthenocenyl Chalcones and Their Molecular 

Docking Studies, J. Mol. Struct., 142–147. 

Koki, A.T., and Masferrer, J.L., 2002, Celecoxib: A specific COX-2 inhibitor with 

anti cancer properties, Cancer Control, 9(2), 28–35. 

Koff, J.L., Ramachandiran, S., and Bernal-Mizrachi, L., 2015, A Time to Kill: 

Targeting Apoptosis in Cancer, Int. J. Mol. Sci., 16(2), 2942–2955. 

Korb, O., Stutzle, T., and Exner, T.E., 2007, An Ant Colony Optimization 

Approach to Flexible Protein-ligand Docking, Swarm Intell., I, 115–134. 

Kumar, P., Nagarajan, A., and Uchil, P.D., 2014, Protocol Analysis of Cell Viability 

by The MTT Assay, Cold Spring Harbor Laboratory Press, New York. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



130 

 

Kurdekar, V., and Jadhav, H.R., 2015, A New Open Source Data Analysis Python 

Script for QSAR Study and Its Validation, Med. Chem. Res., 24, 1617–

1625. 

Li, C., Cao, Y., Zhang, L., Li, J., Wu, H., Ling, F., Zheng, J., Wang, J., Li, B., He, 

J., Xie, X., Li, Z., Chen, Y., He, X., Guo, M., Wei, H., Ye, J., Guo, Y., 

Zhang, S., Liu, L., Liu, G., and Liu, C., 2020, LncRNA IGFBP4-1 Promotes 

Tumor Development by Activating Janus Kinase-signal Transducer and 

Activator of Transcription Pathway in Bladder Urothelial Carcinoma, Int. J. 

Bio.l Sci., 16(13), 2271–2282 

Liang, W., Li, X., Li, C., Liao, L., Gao, B., Gan, H., Yang, Z., Liao, L., and Chen, 

X., 2011, Quercetin-Mediated Apoptosis via Activation of The 

Mitochondrial-Dependent Pathway in MG-63 Osteosarcoma Cells, Mol. 

Med. Rep., 4, 1017–1023. 

Liu, X., Wilcken, R., Joerger, C.A., Chuckowree, I.S., Amin, J., Spencer, J., and 

Fersht, A.R., 2013, Small Molecule Induced Reactivation of Mutant p53 in 

Cancer Cells, Nucleic Acids Res., 41(12), 6034–6044. 

Lossi, L., 2022, The Concept of Intrinsic Versus Extrinsic Apoptosis, Biochem. J., 

479(3), 357–384. 

Lumongga, F., 2008, Apoptosis, Departemen Patologi Anatomi Fakultas 

Kedokteran Universitas Sumatera Utara, Medan. 

Macarini, A.F., Sobrinho, T.U.C., Rizzi, G.W., and Correa, R., 2019, Pyrazole-

Chalcone Derivatives as Selective COX-2 Inhibitors: Design, Virtual 

Screening, and In Vitro Analysis, Med Chem Res., 28, 1235–1245. 

Mahavorasirikul, W., Viyanant, V., Chaijaroenkul, W., Itharat, A., and Na-

Bangchang, K., 2010, Cytotoxic Activity of Thai Medicine Plants Agains 

Human Chalangiocarcinoma, Laryngeal and Hepatocarcinoma Cell In 

Vitro, BMC Complement. Alt. Med., 10, 10–55. 

Mahvi, D.A., Liu R., Grinstaff, M.W., Colson, Y.L., and Raut, C.P., 2018, Local 

Cancer Recurrence: The realities, Challenges, and Opportunities for New 

Therapies, CA Cancer J. Clin., 68(6), 488–505.  

Manson, A., 2006, The Molecular Basis of Genetics. In: A. Manson, E. Jones & A. 

Morris, eds, Cell Biology and Genetics, London: Mosby, 72–77. 

Marquina, S., Santiago, M.M., Caranza, J.N.S., Mojica, M.A., Maya, L.G., 

Hernandez, R.S.R., and Alvarez, L., 2019, Design, synthesis and QSAR study 

of 2′ -hydroxy-4′ -alkoxy Chalcone Derivatives that Exert Cytotoxic 

Activity by The Mitochondrial Apoptotic Pathway, Bioorg. Med. Chem., 27, 

43–54. 

Meerloo, J.V., Kaspers, G.J.L., and Cloos, J., 2011, Cell Sensitivity Assays: The 

MTT Assay, Methods. Mol. Biol., 731, 237–245 

Meiyanto, E., 2011, Harapan dan Tantangan Pengembangan Agen Kemoprevensi 

Kanker Tepat Sasaran, Pidato Pengukuhan Guru Besar. UGM. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



131 

 

Meiyanto, E., Husnaa, U., Kastian, R.F., Putri, H., Larasati, Y.A., Khumaira, A., 

Pamungkas, D.D.P., Jenie, R.I., Kawaichi, M., Lestari, B., Yokoyama, T., 

and Kato, J., 2021, The Target Differences of Anti-tumorigenesis Potential 

of Curcumin and Its Analogs Against HER-2 Positive and Triple-negative 

Breast Cancer Cells, Adv. Pharm. Bull., 11(1), 188–96. 

Meng, X.Y., Zhang, H.-X., Mezei, M., and Cui, M., 2011, Molecular Docking: A 

Powerful Approach for Structure-base Drug Discovery NIH Public Access, 

Curr. Comput. Aided Drug Des., 7, 146–157. 

Meerloo, J.V., Kaspers, J.L., and Cloos, J., 2011, Cell Sensitivity Assay: The MTT 

Assay, Cancer Cell Culture: Methode and Protocol, Second Edition, 

Methods Mol. Biol., 731, 237–245. 

Miladiyah, I., Jumina, J., Haryana, S.M., and Mustofa, M., 2018, Biological 

Activity, Quantitative Structure–activity Relationship Analysis, and 

Molecular Docking of Xanthone Derivatives as Anticancer Drugs, Drug 

Des. Devel. Ther., 12, 149–158. 

Minotti, G., Menna, P., Salvatorelli, E., Cairo, G., and Gianni, L., 2004, 

Anthracyclins: Molecular Advances and Pharmacologic Developments in 

Antitumor Activity and Cardiotoxicity, Pharmacol. Rev., 56, 185–228. 

Mishra, M., Mishra, V.K., Senger, P., Pathak, A.K., and Kashaw, S.K., 2013, 

Exploring QSAR Studies on 4-substituted Quinazoline Derivatives as 

Antimalarial Compounds for Development of Predictive Models, Med. 

Chem. Res., 23, 1397–1405. 

Mitry, M.A., and Edwards, J.G., 2016, Doxorubicin Induced Heart Failure: 

Phenotype and Molecular Mechanisms, Int. J. Cardiol. Heart Vasc., 10, 17–

24 

Moghaddam, A.B., Moniri, M., Azizi, S., Rahim, R.A., Ariff, A.B., Navaderi, M., 

and Mohamad, R.,2017, Eco-friendly Formulated Zinc Oxide 

Nanoparticles: Induction of Cell Cycle Arrest and Apoptosis in the MCF-7 

Cancer Cell Line, Genes., 8(10), 281 

Mohamed, T.K., Batran, R.Z., Elseginy, S.A., Ali, M.M., and Mahmoud, A.E., 

2019, Synthesis, Anticancer Effect and Molecular Modeling of New 

Thiazolylpyrazolyl Coumarin Derivatives Targeting VEGFR-2 Kinase and 

Inducing Cell Cycle Arrest and Apoptosis, Biorg. Chem., 85, 253–273. 

Mohsin, N.A., Aslam, S., Ahmad, M., Irfan, M., Al-Hussain, S.A., and Zaki, 

M.E.A., 2022, Cyclooxygenase-2 (COX-2) as a Target of Anticancer Agent: 

A Review of Novel of Novel Synthesized Scaffolds Having Anticancer and 

COX-2 Inhibitory Potentialities, Pharmaceuticals, 15, 1471. 

Moo, T., Sanford, R., Dang, C., and Morrow, M., 2018, Overview of Breast cancer 

Therapy, PET Clin., 13(3), 339–354. 

Mooney, L.M., Al-Sakkaf, K.A., Brown, B.L., and Dobson, P.R.M., 2002, 

Apoptotic Mechanism in T47D and MCF-7 Human Breast Cancer Cells, Br. 

J. Cancer, 87, 909–917. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



132 

 

Motta, L.F., and Almeida, W.P., 2011, Quantitative Structure-Activity 

Relationships (QSAR) of a Series of Ketone Derivatives as Anti-candida 

Albicans, Int. J. Drug Discov., 3, 100–117. 

Muchtaridi, M., Jajuli, M., and Yusuf, M., 2018, Antagonistic Mechanism of 

Chalcone Derivatives Against Human Estrogen Alpha of Breast Cancer 

Using Molecular Dynamic Sumulation, Orient. J. Chem., 34(6), 2735–2741. 

Mukesh, B., and Rakesh, K., 2011, Molecular Docking: A Review, Int. J. Res. 

Ayurveda Pharm., 2(6), 1746–1751. 

Muller, P.A.J. and Vousden, K.H.,2013, p53 mutations in cancer, Nat. Cell Biol., 

15, 2–8. 

Nantasenamat, C., Isarankura-Na-Ayudhya, C., naenna, T., and Prachayasittikul, 

V., 2009, A Practical Overview of Quantitative Structure Activity 

Relationship, EXCLI J., 8, 74–88 

Naseri, M.H., Mahdavi, M., Davoodi, J., Tackallou, S.H., Goudarzvand, M., and 

Neishabouri, S.H., 2015, Up regulation of Bax and Down Regulation of Bcl-

2 During 3-NC Mediated Apoptosis in Human Cancer Cells, 2015, Cancer 

cell Int., 1–9. 

Neto, A.B. and Lavarda, F.C., 2013, The Correlation Between Electronic Structure 

and Antimalarial Activity of Alkoxylated and Hydroxylated Chalcones, 

Med. Chem. Res., 1–7. 

Nies, Y.H., Ali, A.M., Islahudin, F., and Shah, N.M., 2018, A Quality Study Among 

Breast cancer Patients on Chemotherapy: Experiences and Side-effects, 

Patient Prefer. Adher., 12, 1955–1964. 

Nikalje, A. P. G., Tiwari, S. V., Sangshetti, J. N. and Damale, M. D., 2018, 

Ultrasound-Mediated Synthesis, Biological Evaluation, Docking and In 

Vivo Acute Oral Toxicity Study of Novel Indolin-2-one Coupled 

Pyrimidine Derivatives, Res. Chem. Intermed., 44(5), 3031-3059. 

Onuki, R., Kawasaki, H., Baba, T., and Taira, K., 2003, Analysis of A 

Mitochondrial Apoptotic Pathway Using Bid-Targeted Ribozymes in 

Human MCF7 Cells in the Absence of A Caspase-3-Dependent Pathway, 

Antisense Nucleic Acid Drug Dev., 13(2), 75–82. 

Ozaki, T., and Nakagawara, A., 2011, Role of p53 in Cell Death and Human 

Cancers, Cancers, 3(1), 994–1013. 

Padanilam, B.J., 2003, Cell Death Induced by Acute Renal Injury: A Perspective 

on The Contributions of Apoptosis and Necrosis, Am. J. Physiol. Renal 

Physiol., 284, F608–F627. 

Papanastasopoulos, P., and Stebbing, J., 2014, Molecular Basis of 5-Fluorouracil 

related Toxicity: Lesson from Clinical Practise, Anticancer Res., 34, 1531–

1536 

Paridaens, R., Biganzoli, L., Bruning, P., Klijn, J.G., Gamucci, T., Houston, S., 

Coleman, R., Schachter, J., Vreckem, A.V., Sylvester, R., Awada, A., 

Wildiers, J., and Piccart, M., 2000, Paclitaxel Versus Doxorubicin as First-

Line Single-Agent Chemotherapy for Metastatic Breast Cancer: A 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



133 

 

European Organization for Research and Treatment of Cancer Randomized 

Study With Cross-Over, J. Clin. Oncol., 18(4), 724–733. 

Patadiya, N., and Vaghela, V., 2022, An Optimized Method for Synthesis of 

2’Hydroxy Chalcone, Asian J. Research Chem., 15(3), 210–212. 

Perou, C.M., 2010, Molecular Stratification of Triple-negative Breast Cancer, 

Oncologist., 15 Suppl 5, 39–48. 

Pilatova, M., Varinska, L., Parjesi, P., Sarissky, M., Mirossay, L., Solar, P., Ostro, 

A., and Mohzis, J., 2010, In vitro Antiproliferative and Antiangiogenic 

Effect of Synthetic Chalcone Analogues, Toxicol. In Vitro, 24, 1347–1355. 

Pingaew, R., Saekee, A., Mandi, P., Nantasenamat, C., Prachayasittikul, S., 

Ruchirawat, S., and Prachasittikul, V., 2014, Synthesis Biological 

Evaluation and Molecular Docking of Novel Chalcone-Coumarin Hybrids 

as Anticancer and Antimalarial Agents, Eur. J. Med. Chem., 85, 65–76. 

Pise, A.S., Jadhav, S.D., Burungale, A.S., Devkate, S.S., and Gawade, R.B., 2018, 

Ultrasound Assisted Synthesis of 1,5-Diaryl and 1,3,5-Triaryl-2-

Pyrazolines by Using KOH/EtOH System with Cu(I) Catalyst, Asian J. 

Chem., 30, 894–896. 

Pistritto, G., Trisciuoglio, D., Ceci C., Garufi, A., and D’Orazi, G, 2016, Apoptosis 

as Anticancer Mechanism: Function and Dysfunction of Its Modulators and 

Targeted Therapeutic Strategies, Aging., 8(4), 603–19. 

Pratama, R., Ambarsari, L., and Sumaryada, T.I., 2016, Molecular Interaction 

Analysis of COX-2 Against Curcuminoid and Xanthorizol Ligand as Anti 

Breast Cancer using Molecular Docking, Current Biochem., 2(3), 139–149. 

Prihantono, Abidin, Z., Juhamran, M., Haryasena., dan Syamsu, S.A., 2019, 

Hubungan Ekspresi Cyclooxygenase-2 (COX-2) dengan Disease Free 

Survival dan Overall Survival pada Penderita Kanker Payudara, Mandala of 

Health: A Scientific Journal, 12(1), 102–112. 

Podunavac-Kuzmanovic, S.O., Cvetkovi, D.D., and Barna, D.J., 2009, QSAR 

Analysis of 2-amino or 2-methyl-1-substituted Benzimidazoles Against 

Pseudomonas aeruginosa, Int. J. Mol. Sci., 10, 1670–1682. 

Prayong, P., Barusrux, S., and Weeraapreeyakul, N., 2008, Cytotoxic Activity 

Screening of Some Indigenous Thai Plants, Fitoterapia, 79, 598–601. 

Prunet, C., Lemaire-Ewing, S., Ménétrier, F., Néel, D., and Lizard, G., 2005, 

Activation of Caspase-3-Dependent and -Independent Pathways During 7-

Ketocholesterol- and 7β-Hydroxycholesterol-Induced Cell Death: A 

Morphological and Biochemical Study, J. Biochem. Mol. Toxicol., 19(5), 

311–326. 

Purnomo, H., 2019, Molecular Docking Paracetamol dan Analognya menggunakan 

PLANTS, Rapha Publishing, Yogyakarta. 

Putri, D.E.K., Pranowo, H.D., Wijaya, A.R., Suryani, N., Utami, M., Suma, A.A.T., 

Chung, W.J., Almutairi, S.M., Hussein, D.S., Rasheed, R.A., and 

Ranganathan, V., 2022, The Predicted Models of Anti-colon Cancer and 

Anti-hepatoma Activities of Substituted 4-anilino Coumarin Derivatives 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



134 

 

using Quantitative Structure-activity Relationship (QSAR), J. King Saud 

Univ. Sci., 34(3), 101837. 

Rafa, D., Maggio, B., Plescia, F., Cascioferro, S., Plescia, S., Raimondi, M.V., 

Daidone, G., Tolomeo, M., Grimaudo, S., Cristina, A.D., Pipitone, R.M., 

Bai, R., and Hamel, E., 2011, Synthesis, Antiproliferative Activity, and 

Mechanism of Action of a Series of 2-{[(2E)-3-phenylprop-2-enoyl]amino} 

Benzamides, Eur. J. Med. Chem., 46(7), 2786–2796. 

Raghavan, S., Manogaran, P., Kuppuswami, B.K.M., Venkatraman, G., and 

Nurasimha, K.K.G., 2015, Synthesis and Anticancer Activity of Chalcones 

Derived from Vanillin and Isovanillin, Med. Chem. Res., 1–9. 

Rahman, M.A., and Siddiqui, A.A., 2010, Pyrazoline Derivatives: A Worthy Insight 

into the Recent Advances and Potential Pharmacological Activities, Int. j. 

pharm. sci. drug. res., 2(3), 165–175. 

Rani, M., Yusuf, M., and Khan, S.A., 2012, Synthesis and In-vitro-antibacterial 

Activity of [5-(furan-2-yl)-phenyl]-4,5-carbothioamide-pyrazolines, J. 

Saudi Chem. Soc., 16(4), 431–436. 

Ranjbar, S., Khoshneviszadeh, M., Tavakkoli, M., Miri, R., and Edraki, N., 2022, 

5-Oxo-Hexahydroquinoline and 5-Oxo-TetraHydrocyclopentapyridine 

Derivatives as Promising Antiproliferative Agents with Potential 

Apoptosis-Inducing Capacity, Mol. Divers., 26, 1481–1500.  

Rathore, P., Yaseen, S., Ovais, S., Bashir, R., Yaseen, R., Hameed, A.D., Samim, 

M., Gupta, R., Hussain, F., and Javed, K., 2014, Synthesis and Evaluation 

of Some New Pyrazoline Substituted Benzenesulfonylureas as Potential 

Antiproliferative Agents, Bioorg. Med. Chem. Lett., 24, 1685–1691. 

Rinnan, A., Christensen, N.J., and Engelsen, S.B., 2010, How The Energy 

Evaluation Method Used in The Geometry Optimization Step Effect The 

Quality of The Subsequent QSAR/QSPR Models, J. Comput. Aided Mol. 

Des., 24, 17–22. 

Risinger, A.L., Dybdal-Hargreaves, N.F., and Mooberry, S.L., 2015, Breast Cancer 

Cell Lines Exhibit Differential Sensitivities to Microtubule-targeting Drugs 

Independent of Doubling Time, Anticancer Res., 35(11), 5845–5850. 

Rybka, M., Mercader, A.G., and Castro, E.A., 2014, Predictive QSAR Study of 

Chalcone Derivatives Cytotoxicity Activity Against HT-29 Human Colon 

Adenocarcinoma Cell Lines, Chemom. Intell. Lab. Sys., 132, 18-29. 

Romagnoli, R., Baraldi, P.G., Carrion, M.D., Lopez, O.C., Cara, C.L., Balzarini, J., 

Hamel, E., Canella, A., Fabbri, E., Gambari, R., Basso, G., and Viola, G., 

2009, Hybrid α-bromoacryloylamido Chalcone: Design, Synthesis and 

Biological Evaluation, Bioorg. Med. Chem. Lett., 19(7), 2022–2028. 

Ross, J.S., Linette, G.P., Stec, J., Ross, M.S., Anwar, S., and Boguniewics, A., 

2003, DNA Ploidy and Cell Cycle Analysis in Breast Cancer, Am. J. Clin. 

Pathol., 120, 572–584. 

Santos, C.B.R., Vieira, J.B., Lobato, C.C., Hage-Melim, L.I.S., Souto, R.N.P., 

Lima, C.S., Costa, E.V.M., Brasil, D.S.B., Macedo, W.J.C and Carvalho, 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



135 

 

J.C.T., 2014, A SAR and QSAR Study of New Artemisinin Compounds 

with Antimalarial Activity, Molecules, 19, 367–399. 

Santosh, R., Prabhu, A., Selvam, M.K., Krishna, P.M., Nagaraja, G.K., and Rekha, 

P.D., 2019, Design, Synthesis, and Pharmacology of Some Oxadiazole and 

Hydroxypyrazoline Hybrids Bearing Thiazoyl Scaffold: Antiproliferative 

Activity, Molecular Docking, and DNA Binding Studies, Heliyon, 5(2), 

e01255. 

Schafer, J.M., Lee, E.S., O’Regan, R.M., Yao, K., and Jordan, V.C., 2000, Rapid 

Development of Tamoxifen-stimulated Mutant p53 Breast Tumors (T47D) 

in Athymic Mice, Clin. Cancer Res., 6, 4373–4380. 

Shafei, A., El-Bakly, W., Sobhy, A., Wagdy, O., Reda, A., Aboelenin, O., Marzouk, 

A., Habak, K.E., Mostafa, R., Ali, M.A and Ellithy, M., 2017, A Review on 

The Efficacy and Toxicity of Different Doxorubicin Nanoparticles for 

Targeted Therapy in Metastatic Breast Cancer, Biomed. Pharmacother., 95, 

1209–1218. 

Sever, B., Altintop, M.D., Radwan, M.O., Ozdemir, A., Otsuka, M., Fujita, M., and 

Ciftci, H.I., 2019, Design, Synthesis and Biological Evaluation of New 

Series of Thiazolyl-Pyrazolines as Dual EGFR and HER2 Inhibitors, Eur. 

J. Med. Chem., 182, 1–17. 

Shenvi, S., Kumar, K., Hatti, K.S., Rijesh, K., Diwakar, L., and Reddy, G.C., 2013, 

Synthesis, Anticancer and Antioxidant Activities of 2,4,5 – Trimethoxy 

Chalcone and Analogues from Asaronaldehyde: Structure-Activity 

Relationship, Eur. J. Med. Chem., 62, 435–442. 

Sibuh, B.Z., Khanna, S., Taneja, P., Sarkar, P., and Taneja, N.T., 2021, Molecular 

Docking, Synthesis and Anticancer Activity of Thiosemicarbazone Derivatives 

Against MCF7 Human Breast Cancer Cell Line, Life Sci., 273, 119305. 

Silva, J.L., Lima, C.G.S., Rangel, L.P., Feretti, G.D.S., Pauli, F.P., Ribeiro, R.C.B., 

Silva, F.C., and Ferreira, V.F., 2020, Recent Synthesis Approaches towards 

Small Molecule Reaktivators of p53, Biomolecules, 10, 635. 

Singh, P., Negi, J.S., Pant, G.J.N., Rawat, M.S.M., and Budakoti, A., 2009, Synthesis 

and Characterization of a Novel 2-Pyrazoline, Molbank M614, 1–4. 

Singh, R., Letai, A., and Sarosiek, K., 2019, Regulation of Apoptosis in Health and 

Disease: The Balancing Act of BCL-2 Family Proteins, Nat. Rev. Mol. Cell. 

Biol., 20(3), 175–193. 

Siuwerts, A.M., Klijn, J.G.M., Peters, H.A., and Foekens, J.A., 1995, The MTT 

Tetrazolium Salt Assay scrutinized: How to Use This Assay Reliably to 

Measure Metabolic Activity of Cell Cultures In Vitro for The Assessment 

of Growth Characteristics, IC50-values and Cell Survival, Eur. J. Clin. 

Chem. Clin. Bio., 813–823. 

Smith, L., Watson, M.B., O’Kane, S.L., Drew, P.J., and Lind, M.J., 2006, The 

Analysis of Doxorubicin Resistance in Human Breast Cancer Cell Using 

Antibody Microarray, Mol. Cancer Ther., 5(8), 2115–2120. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



136 

 

Stojnev, S., Golubović, M., and Babović, P., 2010, TP53 Gene Mutations from 

Guardian of The Genome to Oncogene, Ac. Medica Medianae, 48(4), 59–6. 

Suma, A.A.T., Wahyuningsih, T.D., and Mustofa, 2019, Efficient Synthesis of 

Chloro Chalcones Under Ultrasound Irradiation, Their Anticancer 

Activities and Molecular Docking Studies, Rasayan J. Chem., 12(2), 502–

510. 

Suma, A.A.T., Wahyuningsih, T.D., and Mustofa, 2019, Synthesis, Cytotoxicity 

Evaluation and Molecular Docking Study of N-Phenylpirazoline 

Derivatives, Indones. J. Chem., 19(4), 1081–1090. 

Syam, S., Abdelwahab, S.I., Al-Mamary, M.A., and Mohan, S., 2012, Synthesis of 

Chalcones with Anticancer Activities, Molecules., 17, 6179–6195. 

Syahri, J., Purwono, B., and Armunanto, R., 2016, Design of New Potential 

Antimalaria Compound Based on QSAR Analysis of Chalcone Derivatives, 

Int. J. Pharm. Sci. Rev. Res., 36(2), 71–76. 

Szliszka, E., Czuba, Z.P., Mazur, B., Sedek, L., Paradysz, A., and Krol, W., 2009, 

Chalcones Enhance TRAIL-induced Apoptosis in Prostate Cancer Cells, 

Int. J. Mol. Sci., 11, 1–13. 

Tacar, O., Sriamornsak, P., and Dass, C.R., 2012, Doxorubicin: An Update on 

Anticancer Molecular Action, Toxicity and Novel Drug Delivery Systems, 

J. Pharm. Pharmacol., 65, 157–170. 

Talele, T.T., Khedkar, S.A., and Righy, A.C., 2010, Successful Applications of 

Computer of Computer Aided Drug Discovery: Moving Drugs from 

Concept to the Clinic, Cur. Top. Med. Chem., 1, 127–141. 

Tolosa, L., Donato, M.T., and Lechon, M.J.G., 2015, General Cytotoxicity 

Assessment by Means of MTT Assay, Methods Mol. Biol., 1250, 333–348. 

Tripathi, A., and Bankaitis, V.A., 2017, Molecular Docking: From Lock and Key 

to Combination Lock, J. Mol. Med. Clin. Appl., 2(1), 1–19. 

Tropsha, A., Gramatica, P., and Gombar, V.K., 2003, The Importance of Being 

Earnest: Validation is The Absolute Essential for Successful Application 

and Interpretation of QSPR Models, QSAR Comb. Sci., 22, 69–77. 

Verma, S.P., Goldin, B.R., and Lin, P.S., 1998, The Inhibition of the Estrogenic 

Effects of Pesticides and Environmental Chemicals by Curcumin and 

Isoflavonoids, Environ. Health Perspec., 106(12), 807-812. 

Wahyuningsih, T.D., Suma, A.A.T., and Astuti, E., 2019, Synthesis, Anticancer 

Activity, and Docking Study of N-acetylpyrazolines from Veratraldehyde, 

J. Appl. Pharm. Sci., 9(03), 014–020. 

Wang, T., Wu, M.B., Lin, J.P., and Young, L.R., 2015, Quantitative Structure-

activity relationship: Promising Advances in Drug Discovery Platforms, 

Expert Opin. Drug Discov., 10(12), 1–19. 

Wang, H., Zheng, J., Xu, W., Chen, C., Wei, D., Ni, W., and Pan, Y., 2017, A New 

Series of Cytotoxic Pyrazoline Derivatives as Potential Anticancer Agents 

that Induce Cell Cycle Arrest and Apoptosis, Molecules, 22, 1–14. 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



137 

 

Waskitha, S.S.W., Mulyana, F.E., Riza, N.F., Stansyah, Y.M., Tahir, I., and 

Wahyuningsih, T.D., 2021, QSAR Approach and Synthesis of Chalcone 

Derivatives as Antimalarial Compound Against Plasmodium Falciparum 

3D7 Strain, RASAYAN J. Chem., 14(2), 2636–2370.  

Watuguly, T.W., 2008, Peranan Biomarker Untuk Pendeteksian Karsinoma Paru: 

Kaitannya dengan Aktivitas Proliferasi Sel Khususnya AgNORs 

(Agryrophylic Nuclear Organizer Region) dan Gen Cellular Myc (c-Myc) 

Serta Apoptosis Sel Khususnya Anti-Onkogen Pada P53 dan Bcl 2, Jurnal 

Kedokteran dan Kesehatan, 1, 29-30. 

Yadav, D.K., Ahmad, I., Shukla, A., Khan, F., Negi, A.S., and Gupta, A., 2013, 

QSAR and Docking Studies on Chalcone Derivatives for Antitubercular 

Activity Against M. Tuberculosis H37Rv, J. Chemom., 28, 499–507. 

Yadav, V.R., Prasad, S., Sung, B., and Aggarwal, B.B., 2011, The Role of 

Chalcones in Suppression of NF-kB-Mediated Inflammation and Cancer, 

Int. Immunopharmacol., 11(3), 295–309. 

Yang, Y., Jiang, G., Zhang, P., and Fan, J., 2015, Programmed Cell Death and Its 

Role in Inflammation, Mil. Med. Res., 2(12), 1–12. 

Youle, R.J., and Strasser, A., 2008, The BCL-2 Protein Family: Opposing Activities 

That Mediate Cell Death, Nat. Rev., 9, 47–59. 

Yuan, C., Parech, H., Allegra, C., George, T.J., and Starr, J.S., 2019, 5-FU Induce 

Cardiotoxicity: Case Series and Review of The Literature, Cardio-Onc., 

5(13), 1–7. 

Zampieri, L., Bianchi, P., Ruff, P., and Arbuthnot, P., 2002, Differential 

Modulation by Estradiol of P-glycoprotein Drug Resistance Protein 

Expression in Cultured MCF7 and T47D Breast Cancer Cells, Anticancer 

Res., 22(4), 2253–9. 

Zhang, G., Gurtu, V., Kain, S.R., and Yan, G., 1997, Early Detection of Apoptosis 

Using a Fluorescent Conjugate of Annexin V, BioTechnique., 23, 525–531. 

 

DESAIN DAN SINTESIS TURUNAN KALKON DAN PIRAZOLINA TERSUBSTITUSI KLORO SEBAGAI
ANTIKANKER PAYUDARA
Anita Dwi Puspitasari, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Dr.rer.nat Harno Dwi Pranowo, M.Si.; Dr. Endang Astuti, M.Si.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

