SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/ 20
GADJAH MADA

BIBLIOGRAPHY

Adibi, H., Rashidi, A., Khodaei, M. M., Alizadeh, A., Majnooni, M. B., Pakravan,
N., Abiri, R., and Nematollahi, D., 2011, Catecholthioether Derivatives:
Preliminary Study of in-Vitro Antimicrobial and Antioxidant Activities,
Chem Pharm Bull, 59 (9), 1149-1152.

Ak, T. and Giilgin, 1., 2008, Antioxidant and radical scavenging properties of
curcumin, Chem Biol Interact, 174, 27-37.

Akbar, A., Kuanar, A., Sandeep, S., Kar, B., Singh, S., Mohanty, S., Patnaik, J., and
Nayak, S., 2015, GC-MS analysis of essential oil of some high drug yielding
genotypes of turmeric (Curcuma longa L.), Int J Pharm Pharm Sci, 7 (9),
35-40.

Alam, M. N, Bristi, N. J., and Rafiquzzaman, M., 2012, Review on in vivo and in
vitro methods evaluation of antioxidant activity, Saudi Pharm J, 21 (2013),
143-152.

Ao, G., Chu, X., Ji, Y., and Wang, J., 2014, Antioxidant Properties and PC12 Cell
Protective Effects of a Novel Curcumin Analog (2E,6E)-2,6-Bis(3,5-
dimethoxybenzylidene)cyclohexanone (MCH), Int J Mol Sci, 15, 3970-
3988.

Barzegar, A. and Moosavi-Movahedi, A. A., 2011, Intracellular ROS Protection
Efficiency and Free Radical-Scavenging Activity of Curcumin, PLoS One,
6 (10), 1-7.

Bhullar, K. S., Jha, A., Youssef, D., and Rupasinghe, H. P. V., 2013, Curcumin and
Its Carbocyclic Analogs: Structure-Activity in Relation to Antioxidant and
Selected Biological Properties, Mol, 18, 5389-5404.

Butnariu, M. and Grozea, I., 2012, Antioxidant (Antiradical) Compounds, J
Bioequivalence Bioavailab, 4 (6), 17-19.

Chen, B., Zhu, Z., Chen, M., Dong, W., and Li, Z., 2014, Three-dimensional
quantitative structure-activity relationship study on antioxidant capacity of
curcumin analogs, J Mol Struct, 1061, 134-139.

Ciura, K., Dziomba, S., Nowakowska, J., and Markuszewski, M. J., 2017, Thin
layer chromatography in drug discovery process, J Chromatogr A, 1520
(2017), 9-22.

Cocolas, A. H., Parks, E. L., Ressler, A. J., Havasi, M. H., Seeram, N. P., and Henry,
G. E., 2019, Heterocyclic B-keto sulfide derivatives of carvacrol: Synthesis
and copper (II) ion reducing capacity, Bioorg Med Chem Lett, 29, 1-5.

Ekananda, Shinta Diva, 2019, Sintesis dan Uji Aktivitas Antioksidan Senyawa 2,6-
Bis-(2'-kloro-6'-florobenziliden)-sikloheksanon, Undergraduate Thesis,
Faculty of Pharmacy Universitas Gadjah Mada, Yogyakarta.

El-Enin, M. A. A., El-Waseef, D. R., El-Sherbiny, D. T., and El-Ashry, S. M., 2009,
Spectrophotometric Determination of Labetalol and Lercanidipine in Pure
Form and in Pharmaceutical Preparations Using Ferric-1,10-Phenantroline,
Int J Biomed Sci, 5 (3), 261-266.

Fatmayanti, Baiq Risma, 2019, Sintesis dan Uji Aktivitas Antioksidan Senyawa
2,6-Bis-(3'-bromo-4'metoksibenziliden)-sikloheksanon dengan Metode



SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/ g1
GADJAH MADA

Penangkapan Radikal Bebas DPPH dan Reduksi lon Ferri, Undergraduate
Thesis, Faculty of Pharmacy Universitas Gadjah Mada, Yogyakarta.
Fujisawa, S., Ishihara, M., Murakami, Y., Atsumi, T., Kadoma, Y., and Yokoe, L.,
2007, Predicting the Biological Activities of 2-Methoxyphenol

Antioxidants: Effects of Dimers, /n Vivo, 21, 181-188.

Gottlieb, H. E., Kotlyar, V., and Nudelman, A., 1997, NMR Chemical Shifts of
Common Laboratory Solvents as Trace Impurities, J Org Chem, 62, 7512-
7515.

Giilgin, Ilhami, 2014, Fe**-Fe?" Transformation Method: An Important Antioxidant
Assay, Methods Mol Biol, 1208, 233-246.

Halvorsen, B. L., Holte, K., Myhrstad, M. C. W., Barikmo, I., Hvattum, E.,
Remberg, F., Wold, A., Haffner, K., Baugered, H., Andersen, L. F.,
Moskaug, J. 9., Jacobs Jr., D. R., and Blomhoff, R., 2002, A Systematic
Screening of Total Antioxidants in Dietary Plants, J Nutr, 132, 461-471.

Handayani, S., Matsjeh, S., Anwar, C., Atun, S., and Fatimah, 1., 2012, Reaction
Efficiency of Crossed-Aldol Condensation between Acetone and
Benzaldehyde over ZrO» and ZrO>-Montmorillonite Catalyst, J App! Sci
Res, 8 (5), 2457-2464.

Handayani, Sri, 2014, Study of Acid Catalysis for Condensation of 4-
Hydroxybenzaldehyde with Acetone, Proceeding of International
Conference on Research, Implementation and Education of Mathematcs
and Sciences, C187-C194, Yogyakarta State University, Yogyakarta.

Hasaninejad, A., Zare, A., Balooty, L., Mehregan, H., and Shekouhy, M., 2010,
Solvent-Free, Cross-Aldol Condensation Reaction Using Silica-Supported,
Phosporus-Containing Reagents Leading to o0~
Bis(arylidene)cycloalkanones, Synth Commun, 40, 3488-3495.

Herebian, D., Choi, J., El-Aty, A. M. A., Shim, J., and Spiteller, M., 2009,
Metabolite analysis in Curcuma domestica using various GC-MS and LC-
MS separation and detection techniques, Biomed Chromatogr, 23, 951-965.

Ismail, E. H., Sabry, D. Y., Mahdy, H., and Khalil, M. M. H., 2014, Synthesis and
Characterization of some Ternary Metal Complexes of Curcumin with 1,10-
phenanthroline and their Anticancer Applications, J Sci Res, 6 (3), 509-519.

JanPen, A. and Gole, T. H., 1984, Thin-Layer Chromatographic Determination of
Curcumine (Turmeric) in Spices, Chromatographia, 18 (10), 546-549.

Jayaprakasha, G. K., Rao, L. J., and Sakariah, K. K., 2005, Antioxidant activites of
curcumin, demethoxycurcumin, and bisdemethoxycurcumin, Food Chem,
98 (20006), 720-724.

Jha, N. S., Mishra, S., Jha, S. K., and Surolia, A., 2015, Antioxidant activity and
electrochemical elucidation of the enigmatic redox behavior of curcumin
and its structurally modified analogs, Electrochim Acta, 151 (2015), 574-
583.

Karian, Harutun G., 2003, Handbook of Polypropylene and Polypropylene
Composites, 2" ed., CRC Press, Florida.

Keenan, Charles W., 1992, Ilmu Kimia untuk Universitas, 2™ Ed., Erlangga, Jakarta.



SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/ 2
GADJAH MADA

Lee, Masaichi-Chang-il, 2012, Assessment of oxidative stress and antioxidant
property using electron spin resonance (ESR) spectroscopy, J Clin Biochem
Nutr, 52 (1), 1-8.

Lee, C. Y., Anamoah, C., Semenya, J., Chapman, K. N., Knoll, A. N., Brinkman,
H. F., Malone, J. 1., and Sharma, A., 2020, Electronic (Donating or
Withdrawing) Effects of Ortho-Phenolic Substituents in Dendritic
Antioxidants, Tetrahedron Lett, 61 (11), 1-20.

Lee, C. Y., Sharma, A., Semenya, J., Anamoah, C., Chapman, K. N., and Barone,
V., 2020, Computational Study of Ortho-Substituent Effects on Antioxidant
Activities of Phenolic Dendritic Antioxidants, Antioxidants, 9 (189), 1-14

Li, Q., Chen, J., Luo, S., Xu, J., Huang, Q., and Liu, T., 2015, Synthesis and
assessment of the antioxidant and antitumor properties of asymmetric
curcumin analogs, Eur J Med Chem, 93, 461-469.

Liguori, 1., Russo, G., Curcio, F., Bulli, G., Aran, L., Della-Morte, D., Gargiulo, G.,
Testa, G., Cacciatore, F., Bonaduce, D., and Abete, P., 2018, Oxidative
stress, aging, and diseases, Clin Interv Aging, 2018 (13), 757-772.

LibreTexts, 2019, Aldol Condensation, retrieved at June 15", 2019, from Chemistry
LibreTexts, https://chem.libretexts.org/Bookshelves/Organic Chemistry/
Supplemental Modules (Organic_Chemistry)/Reactions/Organic_Reactio
ns/Aldol_Condensation.

Lozada-Garcia, M. C., Enriques, R. G., Ramirez-Apan, T. O., Nieto-Camacho, A.,
Palacios-Espinosa, J. F., Custodio-Galvan, Z., Soria-Arteche, O., and Pérez-
Villanueva, J., 2017, Synthesis of Curcuminoids and Evaluation of Their
Cytotoxic and Antioxidant Properties, Mol, 22, 633-645.

Lu, J., Lin, P. H.,, Yao, Q., and Chen, C., 2010, Chemical and molecular
mechanisms of antioxidants: experimental approaches and model systems,
J Cell Mol Med, 14 (4), 840-860.

Luis, P. B., Boeglin, W. E., and Schneider, C., 2018, Thiol Reactivity of Curcumin
and Its Oxidation Products, Chem Res Toxicol, 31(4), 269-276.

Manchand, P. S., Belica, P. S., and Wong, H. S., 1990, Synthesis of 3,4,5-
Trimethoxybenzaldehyde, Synth Commun, 20 (17), 2659-2666.

McMurry, John, 1968, Organic Chemistry, 5" ed., 937-975, Brooks/Cole, Ohio.

Moghadamtousi, S. Z. M., Kadir, H. A., Hassandarvish, P., Tajik, H., Abubakar, S.,
and Zandi, K., 2014, A Review on Antibacterial, Antiviral, and Antifungal
Activity of Curcumin, BioMed Res Int, 2014, 1-12.

Molyneux, Philip., 2004, The use of stable free radical diphenylpicrylhydrazyl
(DPPH) for estimating antioxidant activity, Songklanakarin J Sci Technol,
26 (2),211-219.

Mu, S., Liu, H., Zhang, L., Wang, X., Xue, F., and Zhang, Y., 2017, Synthesis and
Biological Evaluation of Novel Thioether Pleuromutilin Derivatives, Biol
Pharm Bull, 40 (8), 1165-1173.

Nieto, C. 1., Cornago, M. P., Cabildo, M. P., Sanz, D., Claramunt, R. M., Torralba,
M. C., Torres, M. R., Casanova, D. M., Sanchez-Alegre, Y. R., Escudero,
E., and Lavendera, J. L., 2018, Evaluation of the Antioxidant and
Neuroprotectant Activities of New Asymmetrical 1,3-Diketones, Mol, 23,
1837-1864.



SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/ 23
GADJAH MADA

Nimse, S. B. and Pal, D., 2015, Free radicals, natural antioxidants, and their reaction
mechanisms, RSC Adv., 2015 (5), 27986-28006.

Owen, G. R. and Reese, C. B., 1970, A convenient preparation of tetrahydro-4H-
pyran-4-one, J Chem Soc C, 17, 2401-2403.

Pavia, D. L., Lampman, G. M., and Kriz, G. S., 2015, Introduction to Spectroscopy:
A Guide for Students of Organic Chemistry, 5% ed., 13-465, Brooks/Cole,
Ohio.

Payton, F., Sandusky, P., and Alworth, W. L., 2007, NMR Study of the Solution
Structure of Curcumin, J Nat Prod, 70 (2), 143-146.

Phaniendra, A., Jestadi, D. B., and Periyasamy, L., 2014, Free Radicals: Properties,
Sources, Targets, and Their Implication in Various Diseases, Indian J Clin
Biochem, 30 (1), 11-26.

Pisoschi, A. M., Pop, A., Cimpeanu, C., and Predoi, G., 2016, Antioxidant Capacity
Determination in Plants and Plant-Derived Products: A Review, Oxid Med
Cell Longev, 2016.

Pizzino, G., Irrera, N., Cucinotta, M., Pallio, G., Mannino, F., Arcoraci, V.,
Squadrito, F., Altavilla, D., and Bitto, A., 2017, Oxidative Stress: Harms
and Benefits for Human Health, Oxid Med Cell Longev, 2017.

Rahal, A., Kumar, A., Singh, V., Yadav, B., Tiwari, R., Chakraborty, S., and
Dhama, K., 2014, Oxidative Stress, Prooxidants, and Antioxidants: The
Interplay, Biomed Res Int, 2014.

Reksohadiprodjo, M. S., Timmerman, H., Sardjiman, Margono, S. A., Martono, S.,
Sugiyanto, Hakim, L. R., Nurlaila, Hakim, A. R., Puspitasari, I.,
Nurrochmad, A., Purwatiningsih, Oetari, and Yuwono, T., 2004,
Derivatives of Benzylidene Cyclohexanone, Benzylidene Cyclopentanone,
Benzylidene Acetone, and Therapeutic Uses Thereof, US Patent No. U.S.
6,777,447 B2, Date of Patent 17 August.

Rosette, A. L. R. M., Carneiro, J. M. T., Filho, C. R. S. A., and Bendasolli, J. A.,
2012, Isotope determination of sulfur by mass spectrometry in soil samples,
Rev Bras Ciénc Solo, 36 (6), 1787-1793.

Sahu, P. K., Sahu, P. K., Sahu, P. L., and Agarwal, D. D., 2016, Structure activity
relationships, cytotoxicity and evaluation of antioxidant activity of
curcumin derivatives, Bioorg Med Chem Lett, 26 (2016), 1342-1347.

Sardjiman, 2000, Synthesis of Some New Series of Curcumin Analogs,
Antioxidative, Antiinflammatory, Antibacterial Activities and Qualitative-
Structure Activity Relationships, Dissertation, Faculty of Pharmacy
Universitas Gadjah Mada, Yogyakarta.

Sardjiman, 2016, Belajar Kimia Organik Metode Igro, 3™ ed., Pustaka Pelajar,
Yogyakarta.

Sardjiman, S. S., Reksohadiprodjo, M. S., Hakim, L., van der Goot, H., and
Timmerman, H., 1997, 1,5-Diphenyl-1,4-pentadiene-3-ones and cyclic
analogs as antioxidative agents. Synthesis and structure-activity
relationship, Eur J Med Chem, 625-630.

Sardjiman, Reksohadiprodjo, M. S., and Timmerman, H., 2003, Derivatives of
Benzylidene Cyclohexanone, Benzylidene Cyclopentanone, Benzylidene



SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/ g4
GADJAH MADA

Acetone, and Their Synthesis, US Patent No. U.S. 6,541,672 Bl, Date of
Patent 1 April.

Sardjiman, Reksohadiprodjo, M. S., and Timmerman, H., 2004, Turunan Benzilidin
Sikloheksanon, Benzilidin Siklopentanon, Benzilidin Aseton dan
Pembuatannya, Indonesia Patent, ID 0 012 940, Date of Patent 27 April.

Setyaningsih, D., Murti, Y. B., Fudholi, A., Hinrichs, W. L. J., Mudjahid, R.,
Martono, S., and Hertiani, T., 2016, Validated TLC Method for
Determination of Curcumin Concentrations in Dissolution Samples
Containing Curcuma longa Extract, Jurnal [lmu Kefarmasian Indonesia, 14
(2), 147-157.

Shalaby, E. A. and Shanab, S. M. M., 2013, Antioxidant compounds, assays of
determination, and mode of action, Afr J Pharm Pharmacol, 7 (10), 528-
539.

Shang, Y., Jin, X., Shang, X., Tang, J., Liu, G., Dai, F., Qian, Y., Fan, G., Liu, Q.,
and Zhou, B., 2010, Antioxidant capacity of curcumin-directed analogs:
Structure-activity relationship and influence of microenvironment, Food
Chem, 119 (2010), 1435-1442.

Sharp, J. T., Gosney, I, and Rowley, A. G., 1989, Practical Organic Chemistry.: A
student handbook of techniques, 86-89 & 114-119, Chapman and Hall,
London.

Sikorski, J. A in Taylor, J. B. and Triggle, D. J., 2007, Comprehensive medicinal
chemistry II, 2™ ed., Elsevier Science, Amsterdam.

Smolyaninov, I. V., Pitikova, O. V., Korchagina, E. O., Poddel'sky, A. 1., Fukin, G.
K., Luzhnova, S. A., Tichkomirov, A. M., Ponomareva, E. N., and
Berberova, N. T., 2019, Catechol thioethers with physiologically active
fragments: Electrochemistry, antioxidant and cyroprotectice activities,
Bioorg Chem, 89, 1-16.

Singh, U., Barik, A., Singh, B. G., and Priyadarsini, 1., 2010, Reactions of reactive
oxygen species (ROS) with curcumin analogs: Structure-activity
relationship, Free Radic Res, 45 (3), 317-325.

Siregar, C., Martono, S., and Rohman, A., 2018, Application of Fourier transform
infrared (FTIR) spectroscopy coupled with multivariate calibration for
quantitative analysis of curcuminoid in tablet dosage form, J App! Pharm
Sci, 8 (08), 151-156.

Soderberg, Tim, 2019, The three phases of radical chain reactions, retrieved at June
12 2019, from Chemistry LibreTexts, https://chem.libretexts.org/
Bookshelves/Organic_Chemistry/Book%3A Organic_Chemistry with a
Biological Emphasis (Soderberg)/17%3A Radical reactions/17.2%3A
Radical chain_reactions.

S6kmen, M. and Khan, M. A., 2016, The antioxidant activity of some curcuminoids
and chalcones, Inflammopharmacol, 24 (2016), 81-86.

Song, M., Lv, N, Kim, E., Kwon, K. S., Yoo, Y., Kim, J., Lee, S., Song, J., Lee, J.,
Lee, S., Shin, B., Ryu, D., Park, B., and Kwon, K., 2009, Antiobesity
Activity of Aqueous Extracts of Rhizome Dioscoreae Tokoronis on High-
Fat Diet-Induced Obesity in Mice, J Med Food, 12 (2), 304-309.



SYNTHESIS AND ANTIOXIDANT ACTIVITY REVIEW OF
2,6-B1S-(3',4',5-TRIMETHOXYBENZYLIDENE)-THIOPYRAN-4-ONE
RIS HESKIEL NAJOGI S, Dr. Ritmaleni, S.Si.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS 85
GADJAH MADA

Suwanti, lka Sri, 2015, Sintesis dan Uji Antioksidan Senyawa
Tetrahidropentagamavunon-5 dengan Metode Penangkapan Radikal DPPH
dan Reduksi lon Ferri, Thesis, Faculty of Pharmacy Universitas Gadjah
Mada, Yogyakarta.

Tranggono, Muhammad Bhagaskara Naufal, 2019, Sintesis dan Uji Aktivitas
Antioksidan ~ Senyawa  2,6-Bis-(2'-karboksibenziliden)-sikloheksanon
dengan Metode Penangkapan Radikal Bebas DPPH dan Reduksi lon Ferri,
Undergraduate Thesis, Faculty of Pharmacy Universitas Gadjah Mada,
Yogyakarta.

Tyagi, P., Singh, M., Kumari, H., Kumari, A., and Mukhopadhyay, K., 2015,
Bactericidal Activity of Curcumin I is Associated with Damaging of
Bacterial Membrane, PLoS One, 10 (3), 1-15.

Viglianisi, C. and Menichetti, S., 2019 Chain Breaking Antioxidant Activity of
Heavy (S, Se, Te) Chalcogens Substituted Polyphenols, Antioxidants, 8,
487-509.

Warsi, W., Sardjiman, S., and Riyanto, S., 2018, Synthesis and Antioxidant
Activity of Curcumin Analogs, J Chem Pharm Res, 10 (4), 1-9.

Wijianto, Bambang, 2019, Seri Baru Analog Senyawa HGV, PGV, dan PGVT:
Studi QSAR, Sintesis, dan Skrining Aktivitas Biologi, Dissertation, Faculty
of Pharmacy Universitas Gadjah Mada, Yogyakarta.

Yehye, W. A., Rahman, N. A., Saad, O., Ariffin, A., Hamid, S. B. A., Alhadi, A.
A., Kadir, F. A., Yaeghoobi, M., and Matlob, A. A., 2016, Rational Design
and Synthesis of New, High Efficiency, Multipotent Schiff Base-1,2,4-
triazole Antioxidants Bearing Butylated Hydroxytoluene Moieties, Mol, 21,
847-865.

Zvo, L., Zhou, T., Pannell, B. K., Ziegler, A. C., and Best, T. M., 2015, Biological
and physiological role of reactive oxygen species — the good, the bad and
the ugly, Acta Physiol, 2015 (214), 329-348.



