
73 

 

DAFTAR PUSTAKA 

Ammar, Y. A., El-Hafez, S. M. A. A., Hessein, S. A., Ali, A. M., Askar, A. A., & 

Ragab, A. (2021). One-pot strategy for thiazole tethered 7-ethoxy quinoline 

hybrids: Synthesis and potential antimicrobial agents as dihydrofolate 

reductase (DHFR) inhibitors with molecular docking study. Journal of 

Molecular Structure, 1242, 130748. 

https://doi.org/10.1016/j.molstruc.2021.130748 

Anastas, P. T., Warner, J. C., & Warner, J. C. (2000). Green chemistry: Theory and 

practice (1. paperback). Oxford University Press. 

Anonim. (2025). Melting Point and Thermometer Calibration [..Ca]. 

https://www.chem.ualberta.ca/~orglabtutorials/Techniques%20Extra%20In

fo/ab05b672#:~:text=The%20melting%20point%20provides%20reliable,

with%20a%20wide%20melting%20range. 

Argyrou, A., Vetting, M. W., Aladegbami, B., & Blanchard, J. S. (2006). 

Mycobacterium tuberculosis dihydrofolate reductase is a target for 

isoniazid. Nature Structural & Molecular Biology, 13(5), 408–413. 

https://doi.org/10.1038/nsmb1089 

Baldwin, P. R., Reeves, A. Z., Powell, K. R., Napier, R. J., Swimm, A. I., Sun, A., 

Giesler, K., Bommarius, B., Shinnick, T. M., Snyder, J. P., Liotta, D. C., & 

Kalman, D. (2015). Monocarbonyl analogs of curcumin inhibit growth of 

antibiotic sensitive and resistant strains of Mycobacterium tuberculosis. 

European Journal of Medicinal Chemistry, 92, 693–699. 

https://doi.org/10.1016/j.ejmech.2015.01.020 

Bastos, M. L., Hussain, H., Weyer, K., Garcia-Garcia, L., Leimane, V., Leung, C. 

C., Narita, M., Pena, J. M., Ponce-de-Leon, A., Seung, K. J., Shean, K., 

Sifuentes-Osornio, J., Van Der Walt, M., Van Der Werf, T. S., Yew, W. W., 

Menzies, D., for the Collaborative Group for Meta-analysis of Individual 

Patient Data in MDR-TB, Ahuja, S., Ashkin, D., … Yim, J. J. (2014). 

Treatment Outcomes of Patients With Multidrug-Resistant and Extensively 

Drug-Resistant Tuberculosis According to Drug Susceptibility Testing to 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



74 

 

First- and Second-line Drugs: An Individual Patient Data Meta-analysis. 

Clinical Infectious Diseases, 59(10), 1364–1374. 

https://doi.org/10.1093/cid/ciu619 

Berman, P. (1995). Health sector reform: Making health development sustainable. 

Health Policy, 32(1–3), 13–28. https://doi.org/10.1016/0168-

8510(95)00726-9 

Bermingham, A., & Derrick, J. P. (2002). The folic acid biosynthesis pathway in 

bacteria: Evaluation of potential for antibacterial drug discovery. BioEssays, 

24(7), 637–648. https://doi.org/10.1002/bies.10114 

Bertacine Dias, M. V., Santos, J. C., Libreros-Zúñiga, G. A., Ribeiro, J. A., & 

Chavez-Pacheco, S. M. (2018). Folate Biosynthesis Pathway: Mechanisms 

and Insights into Drug Design for Infectious Diseases. Future Medicinal 

Chemistry, 10(8), 935–959. https://doi.org/10.4155/fmc-2017-0168 

Blair, H. A., & Scott, L. J. (2015). Delamanid: A Review of Its Use in Patients with 

Multidrug-Resistant Tuberculosis. Drugs, 75(1), 91–100. 

https://doi.org/10.1007/s40265-014-0331-4 

Du, X., Li, Y., Xia, Y.-L., Ai, S.-M., Liang, J., Sang, P., Ji, X.-L., & Liu, S.-Q. 

(2016). Insights into Protein–Ligand Interactions: Mechanisms, Models, 

and Methods. International Journal of Molecular Sciences, 17(2), 144. 

https://doi.org/10.3390/ijms17020144 

Elavarasan, S., Bhakiaraj, D., Chellakili, B., Elavarasan, T., & Gopalakrishnan, M. 

(2012). One pot synthesis, structural and spectral analysis of some 

symmetrical curcumin analogues catalyzed by calcium oxide under 

microwave irradiation. Spectrochimica Acta Part A: Molecular and 

Biomolecular Spectroscopy, 97, 717–721. 

https://doi.org/10.1016/j.saa.2012.07.026 

Frimayanti, N., Mora, E., & Anugrah, R. (2018). Study of Molecular Docking of 

Chalcone Analoque Compound as Inhibitors for Liver Cancer Cells HepG2. 

Computer Engineering and Applications Journal, 7(2), 137–147. 

https://doi.org/10.18495/comengapp.v7i2.260 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



75 

 

Gomha, S. M., Riyadh, S. M., El-Sayed, A.-A. A. A., Abdallah, A. M., Zaki, M. E. 

A., Alrehaily, A., Elbadawy, H. M., Al-Shahri, A. A., Alsenani, S. R., & 

Hussein, A. M. (2024). Grinding-assisted synthesis of novel arylhydrazono 

curcumin analogues and bis-pyrazolines as cyclin-dependent kinases 

(CDKs) inhibitors. Inorganic Chemistry Communications, 169, 113128. 

https://doi.org/10.1016/j.inoche.2024.113128 

Hanson, A. D., & Gregory, J. F. (2011). Folate Biosynthesis, Turnover, and 

Transport in Plants. Annual Review of Plant Biology, 62(1), 105–125. 

https://doi.org/10.1146/annurev-arplant-042110-103819 

Hayes, B. L. (2002). Microwave synthesis: Chemistry at the speed of light. CEM 

Pub. 

Heathcock, C. H. (Ed.). (1993). Comprehensive organic synthesis. 2: Additions to 

C-X pi-bonds, part 2 / vol. ed.: Clayton H. Heathcock (Repr). Pergamon Pr. 

Hussain, Y., Alam, W., Ullah, H., Dacrema, M., Daglia, M., Khan, H., & Arciola, 

C. R. (2022). Antimicrobial Potential of Curcumin: Therapeutic Potential 

and Challenges to Clinical Applications. Antibiotics, 11(3), 322. 

https://doi.org/10.3390/antibiotics11030322 

Jasril, J., Teruna, H. Y., Aisyah, A., Nurlaili, N., & Hendra, R. (2019). Microwave 

Assisted Synthesis and Evaluation of Toxicity and Antioxidant Activity of 

Pyrazoline Derivatives. Indonesian Journal of Chemistry, 19(3), 583. 

https://doi.org/10.22146/ijc.34285 

Jena, L., Deshmukh, S., Waghmare, P., Kumar, S., & Harinath, B. C. (2015). Study 

of mechanism of interaction of truncated isoniazid–nicotinamide adenine 

dinucleotide adduct against multiple enzymes of Mycobacterium 

tuberculosis by a computational approach. International Journal of 

Mycobacteriology, 4(4), 276–283. 

https://doi.org/10.1016/j.ijmyco.2015.06.006 

Jenie, U. A. (2015). Spektroskopi Massa: Prinsip – Prinsip Reaksi Fragmentasi 

pada Spektrometer Massa. Program Pasca Sarjana, Fakultas Farmasi, 

Universitas Gadjah Mada. 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



76 

 

Kapelle, I. B. D., Irawadi, T. T., Rusli, M. S., Mangunwidjaja, D., & Mas’ud, Z. A. 

(2015). Synthesis of Asymmetric Curcumin Analogues from CullilawanOil 

using Conventional and Microwave Method. Procedia Chemistry, 16, 480–

488. https://doi.org/10.1016/j.proche.2015.12.082 

Keam, S. J. (2019). Pretomanid: First Approval. Drugs, 79(16), 1797–1803. 

https://doi.org/10.1007/s40265-019-01207-9 

Khudhayer Oglah, M., & Fakri Mustafa, Y. (2020). Curcumin analogs: Synthesis 

and biological activities. Medicinal Chemistry Research, 29(3), 479–486. 

https://doi.org/10.1007/s00044-019-02497-0 

Kim, B. R., Park, J.-Y., Jeong, H. J., Kwon, H.-J., Park, S.-J., Lee, I.-C., Ryu, Y. B., 

& Lee, W. S. (2018). Design, synthesis, and evaluation of curcumin 

analogues as potential inhibitors of bacterial sialidase. Journal of Enzyme 

Inhibition and Medicinal Chemistry, 33(1), 1256–1265. 

https://doi.org/10.1080/14756366.2018.1488695 

Lakshmanan, M., & Xavier, A. S. (2013). Bedaquiline – The first ATP synthase 

inhibitor against multi drug resistant tuberculosis. Journal of Young 

Pharmacists, 5(4), 112–115. https://doi.org/10.1016/j.jyp.2013.12.002 

Lewandowski, T. A. (2014). Green Chemistry. Dalam Encyclopedia of Toxicology 

(hlm. 798–799). Elsevier. https://doi.org/10.1016/B978-0-12-386454-

3.01020-4 

Li, M. Y., H.L., W., J., H., G.C., S., Y.G., W., J.X., W., & X.E., X. (2014). Curcumin 

inhibits 19-kDa lipoprotein of Mycobacterium tuberculosis induced 

macrophage apoptosis via regulation of the JNK pathway. Biochemical and 

Biophysical Research Communications, 446(2), 626–632. 

https://doi.org/10.1016/j.bbrc.2014.03.023 

Lienhardt, C. (2001). From Exposure to Disease: The Role of Environmental 

Factors in Susceptibility to and Development of Tuberculosis. 

Epidemiologic Reviews, 23(2), 288–301. 

https://doi.org/10.1093/oxfordjournals.epirev.a000807 

Lienhardt, C., Glaziou, P., Uplekar, M., Lönnroth, K., Getahun, H., & Raviglione, 

M. (2012). Global tuberculosis control: Lessons learnt and future prospects. 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



77 

 

Nature Reviews Microbiology, 10(6), 407–416. 

https://doi.org/10.1038/nrmicro2797 

Lienhardt, C., Zumla, A., Gebreselassie, N., Frick, M., Gray, G., Kasaeva, T., & 

Raviglione, M. (2018). Tuberculosis research and development: Seeding the 

future. The Lancet Respiratory Medicine, 6(4), 242–244. 

https://doi.org/10.1016/s2213-2600(18)30050-x 

Liu, T., Meng, J., Wang, B., Li, X., Wang, Q., Liu, S., Guan, Y., Wang, X., & Liu, 

Y. (2024). Identification of BMVC-8C3O as a novel Pks13 inhibitor with 

anti-tuberculosis activity. Tuberculosis, 102579. 

https://doi.org/10.1016/j.tube.2024.102579 

Maity, S. K., Gayen, K., & Bhowmick, T. K. (Ed.). (2022). Hydrocarbon 

biorefinery: Sustainable processing of biomass for hydrocarbon biofuels. 

Elsevier. 

Malahayati, N., Widowati, T. W., & Febrianti, A. (2021). Karakterisasi Ekstrak 

Kurkumin dari Kunyit Putih (Kaemferia rotunda L.) dan Kunyit Kuning 

(Curcuma domestica Val.). agriTECH, 41(2), 134. 

https://doi.org/10.22146/agritech.41345 

Motiejunas, D., & Wade, R. C. (2007). Structural, Energetic, and Dynamic Aspects 

of Ligand–Receptor Interactions. Dalam Comprehensive Medicinal 

Chemistry II (hlm. 193–213). Elsevier. https://doi.org/10.1016/B0-08-

045044-X/00250-9 

Mullaicharam, A., & Amaresh, N. (2014). Research and Reviews: Journal of 

Pharmaceutical Analysis. 

Nichols, C. E., Youssef, D., Harris, R. G., & Jha, A. (2006). Microwave-assisted 

synthesis of curcumin analogs. Arkivoc, 2006(13), 64–72. 

https://doi.org/10.3998/ark.5550190.0007.d07 

Pabon, H. J. J. (1964). A synthesis of curcumin and related compounds. Recueil Des 

Travaux Chimiques Des Pays-Bas, 83(4), 379–386. 

https://doi.org/10.1002/recl.19640830407 

Paglia, S. R. L., & Roquitte, B. C. (1963). FLUORESCENCE EFFICIENCY OF 

CYCLOPENTANONE VAPOR AND ITS RELATION TO PHOTOLYSIS. 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



78 

 

Canadian Journal of Chemistry, 41(2), 287–292. 

https://doi.org/10.1139/v63-044 

Pai, M., Behr, M. A., Dowdy, D., Dheda, K., Divangahi, M., Boehme, C. C., 

Ginsberg, A., Swaminathan, S., Spigelman, M., Getahun, H., Menzies, D., 

& Raviglione, M. (2016). Tuberculosis. Nature Reviews Disease Primers, 

2(1). https://doi.org/10.1038/nrdp.2016.76 

Pavia, D. L., Lampman, G. M., & Kriz, G. S. (2001). Introduction to spectroscopy: 

A guide for students of organic chemistry (3. ed). Harcourt College 

Publishers. 

Perrin, C. L., & Chang, K.-L. (2016). The Complete Mechanism of an Aldol 

Condensation. The Journal of Organic Chemistry, 81(13), 5631–5635. 

https://doi.org/10.1021/acs.joc.6b00959 

Pintilie, L., Tanase, C., & Mohapatra, R. K. (2020). Molecular Docking Studies on 

Synthetic Therapeutic Agents for COVID-19. The 24th International 

Electronic Conference on Synthetic Organic Chemistry, 46. 

https://doi.org/10.3390/ecsoc-24-08352 

Polsfuss, S., Hofmann-Thiel, S., Merker, M., Krieger, D., Niemann, S., Rüssmann, 

H., Schönfeld, N., Hoffmann, H., & Kranzer, K. (2019). Emergence of Low-

level Delamanid and Bedaquiline Resistance During Extremely Drug-

resistant Tuberculosis Treatment. Clinical Infectious Diseases, 69(7), 1229–

1231. https://doi.org/10.1093/cid/ciz074 

Raj, R., Tripathi, A. K., Saranya, P., Kaur, J., Pal, R. S., Singh, K., Jain, D., 

Chaitanya, M., & Kumar, S. (2024). A review of molecular investigations 

on traditional Chinese medicinal plant-based therapies in multidrug-

resistant tuberculosis. Pharmacological Research - Modern Chinese 

Medicine, 13, 100521. https://doi.org/10.1016/j.prmcm.2024.100521 

Restanto, R. A. (2024). Universitas Gadjah Mada Yogyakarta. 

Ribeiro, J. A., Chavez-Pacheco, S. M., De Oliveira, G. S., Silva, C. D. S., Giudice, 

J. H. P., Libreros-Zúñiga, G. A., & Dias, M. V. B. (2019). Crystal structures 

of the closed form ofMycobacterium tuberculosisdihydrofolate reductase in 

complex with dihydrofolate and antifolates. Acta Crystallographica Section 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



79 

 

D Structural Biology, 75(7), 682–693. 

https://doi.org/10.1107/s205979831900901x 

Ritmaleni. (2016). Synthesis of Curcumin Analogs. International Journal of 

Pharmaceutical Sciences Review and Research, 42, 236–241. 

Roy, K., Kar, S., & Das, R. N. (Ed.). (2015). Understanding the basics of QSAR for 

applications in pharmaceutical sciences and risk assessment. Academic 

Press, an imprint of Elsevier. 

S. Askari, B., & Krajinovic, M. (2010). Dihydrofolate Reductase Gene Variations 

in Susceptibility to Disease and Treatment Outcomes. Current Genomics, 

11(8), 578–583. https://doi.org/10.2174/138920210793360925 

Sardjiman. (2000). Synthesis of Some New Series of Curcumin Analogues, Anti 

Oxidative, Anti-Inflammatory, Anti-Bacterial Activities and Qualitative 

Structure-Activity Relationship [Disertation]. Gadjah Mada University. 

Senelle, G., Guyeux, C., Refrégier, G., & Sola, C. (2023). Towards a better 

understanding of the long-lasting evolutionary history of Mycobacterium 

tuberculosis. Tuberculosis, 143, 102374. 

https://doi.org/10.1016/j.tube.2023.102374 

Silverstein, R. M., Webster, F. X., & Kiemle, D. J. (2005). Spectrometric 

Identification of Organic Compounds (7 ed.). John Wiley & Sons, Inc. 

Sreelatha, S., Nagarajan, U., & Natarajan, S. (2023). Protein targets in 

Mycobacterium tuberculosis and their inhibitors for therapeutic 

implications: A narrative review. International Journal of Biological 

Macromolecules, 243, 125022. 

https://doi.org/10.1016/j.ijbiomac.2023.125022 

Subhedar, D. D., Shaikh, M. H., Nawale, L., Sarkar, D., Khedkar, V. M., & Shingate, 

B. B. (2017). Quinolidene based monocarbonyl curcumin analogues as 

promising antimycobacterial agents: Synthesis and molecular docking 

study. Bioorganic & Medicinal Chemistry Letters, 27(4), 922–928. 

https://doi.org/10.1016/j.bmcl.2017.01.004 

Tangkilisan, J. R. A. (2020). ANGKA PENEMUAN KASUS TUBERKULOSIS 

PARU DI INDONESIA TAHUN 2015- 2018. 9(5). 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



80 

 

Tonnesen, H. H., & Karlsen, J. (1985). Studies on curcumin and curcuminoids: VI. 

Kinetics of curcumin degradation in aqueous solution. Zeitschrift for 

Lebensmittel-Untersuchung Und -Forschung, 180(5), 402–404. 

https://doi.org/10.1007/BF01027775 

Trigo-Gutierrez, J. K., Vega-Chacón, Y., Soares, A. B., & Mima, E. G. D. O. (2021). 

Antimicrobial Activity of Curcumin in Nanoformulations: A 

Comprehensive Review. International Journal of Molecular Sciences, 

22(13), 7130. https://doi.org/10.3390/ijms22137130 

Wakte, P. S., Sachin, B. S., Patil, A. A., Mohato, D. M., Band, T. H., & Shinde, D. 

B. (2011). Optimization of microwave, ultra-sonic and supercritical carbon 

dioxide assisted extraction techniques for curcumin from Curcuma longa. 

Separation and Purification Technology, 79(1), 50–55. 

https://doi.org/10.1016/j.seppur.2011.03.010 

WHO. (2023). Global Tuberculosis Report 2023 (1st ed). World Health 

Organization. 

Xochicale-Santana, L., Vidyasagar, C. C., Muñoz-Flores, B. M., & Pérez, V. M. J. 

(2021). Microwave assisted organic syntheses (MAOS): The green 

synthetic method. Dalam Handbook of Greener Synthesis of Nanomaterials 

and Compounds (hlm. 491–542). Elsevier. https://doi.org/10.1016/B978-0-

12-821938-6.00015-3 

Zhou, S., Yang, S., & Huang, G. (2017). Design, synthesis and biological activity 

of pyrazinamide derivatives for anti- Mycobacterium tuberculosis. Journal 

of Enzyme Inhibition and Medicinal Chemistry, 32(1), 1183–1186. 

https://doi.org/10.1080/14756366.2017.1367774 

 

 

 

 

 

 

Sintesis Senyawa Analog Kurkumin 2,6-Bis(2â€™,4â€™-diklorobenziliden)-sikloheksanon Dengan
Metode
Microwave-Assisted Organic Synthesis (MAOS) dan Studi In Silico Sebagai Kandidat Agen
Anti-Tuberkulosis
Diaz Khaidar Arafah, Prof. Dr. Ritmaleni, S.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


