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BAB 5 

KESIMPULAN DAN SARAN 

 

5.1 Kesimpulan 

Berdasarkan hasil penelitian yang telah dilakukan, maka dapat 

disimpulkan bahwa: 

1. Senyawa 4-metoksikhalkon dapat disintesis dengan cara 

konvensional maupun dengan bantuan iradiasi gelombang mikro. 

2. Rendemen hasil sintesis senyawa 4-metoksikhalkon dengan cara 

konvensional (83,58%) lebih besar dibandingkan dengan bantuan 

iradiasi gelombang mikro (52,78%). 

3. Reaksi antara 4-metoksiasetofenon dan 4-nitrobenzaldehid dengan 

cara konvensional tidak menghasilkan senyawa derivat khalkon, 

namun membentuk senyawa 3-hidroksi-1-(4-metoksifenil)-3-(4-

nitrofenil)propan-1-on dengan rendemen sebesar 81,60%. 

4. Reaksi antara 4-metoksiasetofenon dan 4-nitrobenzaldehid dengan 

bantuan iradiasi gelombang mikro belum dapat menghasilkan 

senyawa tunggal. 

5. Substituen nitro pada posisi para pada benzaldehid menyebabkan 

belum terbentuknya senyawa derivat khalkon pada kondisi sintesis 

menggunakan NaOH 0,125 mmol, baik dengan cara konvensional 

maupun dengan bantuan iradiasi gelombang mikro. 

 

5.2 Saran 

1. Optimasi penentuan pelarut rekristalisasi perlu dilakukan agar 

didapat hasil perolehan kembali yang lebih besar. 
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2. Sintesis senyawa 4-metoksikhalkon dilakukan dengan daya iradiasi 

gelombang mikro yang lebih besar sehingga menghasilkan 

rendemen yang lebih banyak. 

3. Sebaiknya pemurnian senyawa dilakukan dengan metode 

kromatografi kolom agar dapat diperoleh senyawa tunggal. 

4. Perlu dilakukan penelitian lebih lanjut mengenai aktivitas 

farmakologi senyawa hasil sintesis 4-metoksikhalkon. 

 



 

58 
 

DAFTAR PUSTAKA 

 

Ahluwalia, V.K. and Aggarwal, R. 2000, Comprehensive Practical Organic 

Chemistry: Preparation and Quantitative Analysis, Universities 

Press, Delhi. 

Ameta, C., Dashora, P. and Vyas, R. 2015, ‘Instrumentation’, in Ameta, 

S.C., Punjabi, P.B., Ameta, R. and Ameta, C., Microwave-Assisted 

Organic Synthesis: A Green Chemical Approach, Apple Academic 

Press, Toronto, pp 15-29. 

Ameta, S.C. 2015, ‘Introduction’, in Ameta, S.C., Punjabi, P.B., Ameta, R. 

and Ameta, C., Microwave-Assisted Organic Synthesis: A Green 

Chemical Approach, Apple Academic Press, Toronto, pp 1-13. 

Avila, H.P., Smania, E.F.A, Monache, F.D. and Junior, A.S. 2008, 

Structure–activity relationship of antibacterial chalcones, 

Bioorganic and Medicinal Chemistry, 16: 9790-9794. 

Awasthi, S.K., Mishra, N., Dixit, S.K., Singh, A., Yadav, M., Yadav, S.S. 

and Rathaur, S. 2009, Antifilarial Activity of 1,3-Diarylpropen-1-

One: Effect on Glutathione-S-Transferase, a Phase II 

Detoxification Enzyme, The American Journal of Tropical 

Medicine and Hygiene, 80(5): 764-768. 

Bai, X.G., Xu, C.L., Zhao, S.S., He, H.W., Wang, Y.C. and Wang, J.X. 

2014, Synthesis and Cytotoxic Evaluation of Alkoxylated 

Chalcones, Molecules, 19: 17256-17278. 

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, anti-inflammatory and 

antioxidant agents, Bioorganic and Medicinal Chemistry, 18: 

1364-1370. 

Bhuiyan, M.M.H., Hossain, M.I., Mahmud, M.M. and Al-Amin, M. 2011, 

Microwave-assisted Efficient Synthesis of Chalcones as Probes for 

Antimicrobial Activities, Chemistry Journal, 1(1): 21-28. 

Carey, F.A. 2008, Organic Chemistry, 7th ed., McGraw-Hill, New York. 

Carey, F.A. and Sundberg, R.J. 2007, Advanced Organic Chemistry Part B: 

Reactions and Synthesis, 5th ed., Springer, New York. 



 

59 
 

Cazarolli, L.H., Kappel, V.D., Zanatta, A.P., Suzuki, D.O.H., Yunes, R.A., 

Nunes, R.J., Pizzolatti, M.G. and Silva, R.M.B. 2013, ‘Natural and 

Synthetic Chalcones: Tools for the Study of Targets of Action – 

Insulin Secretagogue or Insulin Mimetic?’, in Rahman, A.U., 

Studies in Natural Products Chemistry, volume 39, Elsevier, 

Amsterdam, pp. 47-89. 

Cheng, Z.J., Lin, C.N., Hwang, T.L. and Teng, C.M. 2001, 

Broussochalcone A, a potent antioxidant and effective suppressor 

of inducible nitric oxide synthase in lipopolysaccharide-activated 

macrophages, Biochemical Pharmacology, 61: 939-946. 

Chimenti, F., Fioravanti, R., Bolasco, A., Chimenti, P., Secci, D., Rossi, F., 

Yanez, M., Orallo, F., Ortuso, F. and Alcaro, S. 2009, Chalcones: 

A Valid Scaffold for Monoamine Oxidases Inhibitors, Journal of 

Medicinal Chemistry, 52: 2818-2824. 

Clayden, J., Greeves, N. and Warren, S. 2012, Organic Chemistry, 2nd ed., 

Oxford University Press, New York. 

Dambacher, J., Zhao, W., El-Batta, A., Anness, R., Jiang, C. and Bergdahl, 

M. 2005, Water is an efficient medium for Wittig reactions 

employing stabilized ylides and aldehydes, Tetrahedron Letters, 

46: 4473-4477. 

Eddarir, S., Cotelle, N., Bakkour, Y. and Rolando, C. 2003, An efficient 

synthesis of chalcones based on the Suzuki reaction, Tetrahedron 

Letters, 44: 5359-5363. 

Enoki, T., Ohnogi, H., Nagamine, K., Kudo, Y., Sugiyama, K., Tanabe, M., 

Kobayashi, E., Sagawa, H. and Kato, I. 2007, Antidiabetic 

Activities of Chalcones Isolated from a Japanese Herb, Angelica 

keiskei, Journal of Agricultural and Food Chemistry, 55: 6013-

6017. 

Fontenele, J.B., Leal, L.K.A.M., Ferreira, M.A.D., Silveira, E.R. and Viana, 

G.S.B. 2005, Antiplatelet Effect of Lonchocarpin and Derricin 

Isolated from Lonchocarpus sericeus, Pharmaceutical Biology, 43: 

726-731. 

Hirai, S., Kim, Y.I., Goto, T., Kang, M.S., Yoshimura, M., Obata, A., Yu, R. 

and Kawada, T. 2007, Inhibitory effect of naringenin chalcone on 

inflammatory changes in the interaction between adipocytes and 

macrophages, Life Sciences, 81: 1272-1279. 



 

60 
 

Hsu, Y.L., Kuo, P.L., Tzeng, W.S. and Lin, C.C. 2006, Chalcone inhibits 

the proliferation of human breast cancer cell by blocking cell cycle 

progression and inducing apoptosis, Food and Chemical 

Toxicology, 44: 704-713. 

Jeon, J.H., Yang, D.M. and Jun, J.G. 2011, Selective Synthesis of 3,4-

Dihydrocoumarins and Chalcones from Substituted Aryl Cinnamic 

Esters, Bulletin of the Korean Chemical Society, 32: 65-70. 

Kandaswamy, N. and Raveendiran, N. 2014, A Review on Biological 

Potential of Chalcone Hybrids, Indo American Journal of 

Pharmaceutical Research, 4(06): 3011-3022. 

Kim, J.Y., Park, S.J., Yun, K.J., Cho, Y.W., Park, H.J. and Lee, K.T. 2008, 

Isoliquiritigenin isolated from the roots of Glycyrrhiza uralensis 

inhibits LPS-induced iNOS and COX-2 expression via the 

attenuation of NF-κB in RAW 264.7 macrophages, European 

Journal of Pharmacology, 584: 175-184. 

Lahtchev, K.L., Batovska, D.I., Parushev, S.P., Ubiyvovk, V.M. and Sibirny, 

A.A. 2008, Antifungal activity of chalcones: A mechanistic study 

using various yeast strains, European Journal of Medicinal 

Chemistry, 43: 2220-2228 

Marais, J.P.J., Deavours, B., Dixon, R.A. and Ferreira, D. 2006, ‘The 

Stereochemistry of Flavonoids’, in Grotewold, E., The Science of 

Flavonoids, Springer, New York, pp 1-46. 

McMurry, J. 2008, Organic Chemistry, 7th ed., Thomson Learning Inc., 

Belmont. 

Mitrev, Y.N., Mehandzhiyski, A.Y., Batovska, D.I., Liese, A. and Galunsky, 

B. 2016, Original enzyme-catalyzed synthesis of chalcones: 

Utilization of hydrolase promiscuity, Journal of the Serbian 

Chemical Society, 81(11): 1231-1237. 

Mohrig, J.R., Hammond, C.N. and Schatz, P.F. 2010, Techniques in 

Organic Chemistry: Miniscale, Standard Taper Microscale, and 

Williamson Microscale, 3rd ed., W.H. Freeman and Company, New 

York. 

Najavian, M., Habibi, A.E., Hezareh, N., Yaghmaei, P., Parivar, K. and 

Larijani, B. 2011, Trans-chalcone: a novel small molecule inhibitor 

of mammalian alpha-amylase, Molecular Biology Reports, 38: 

1617-1620. 



 

61 
 

National Center for Biotechnology Information, 2017, 4’-

Methoxyacetophenone, diakses pada 15 Februari 2017, 

https://pubchem.ncbi.nlm.nih.gov/compound/4_-

Methoxyacetophenone. 

O’Neil, M.J. (ed). 2006, The Merck Index: An Encyclopedia of Chemicals, 

Drugs, and Biologicals, 14th ed., Merck Research Laboratories, 

New Jersey. 

Pavia, D.L., Lampman, G.M., Kriz, G.S. and Vyvyan, J.R. 2009, 

Introduction to Spectroscopy, 4th ed., Brooks/Cole, Belmont. 

Rahman, M.A. 2011, Chalcone: A Valuable Insight into the Recent 

Advances and Potential Pharmacological Activities, Chemical 

Sciences Journal, 2011: CSJ-29.  

Rivera, A.G., Mariscal H.A., Ceronio, N.R., Fuente, L.F.R. and Garcia, 

C.E.L. 2013, Synthesis and anti-inflammatory activity of three 

nitro chalcones, Bioorganic and Medicinal Chemistry Letters, 23: 

5519-5522. 

Seigler, D.S. 1998, Plant Secondary Metabolism, Springer, New York. 

Sharma, C.S., Shekhawat, K.S., Chauhan, C.S. and Kumar, N. 2013, 

Synthesis and anticonvulsant activity of some chalcone derivatives, 

Journal of Chemical and Pharmaceutical Research, 5(10): 450-

454. 

Shen, K.H., Chang, J.K., Hsu, Y.L. and Kuo, P.L. 2007, Chalcone Arrests 

Cell Cycle Progression and Induces Apoptosis through Induction 

of Mitochondrial Pathway and Inhibition of Nuclear Factor Kappa 

B Signalling in Human Bladder Cancer Cells, Basic and Clinical 

Pharmacology and Toxicology, 101: 254-261. 

Skoog, D.A., Holler, F.J. and Crouch, S.R. 2007, Principles of Instrumental 

Analysis, 6th ed., Thomson Brooks/Cole, Canada. 

Solomons, T.W.G., Fryhle, C.B. and Snyder, S.A. 2014, Organic Chemistry, 

11th ed., John Wiley & Sons Inc., New Jersey. 

Stuart, B. 2004, Infrared Spectroscopy: Fundamentals and Applications, 

John Wiley & Sons Ltd., Chichester. 



 

62 
 

Szliszka, E., Jaworska, D., Klosek, M., Czuba, Z.P. and Krol, W. 2012, 

Targeting Death Receptor TRAIL-R2 by Chalcones for TRAIL-

Induced Apoptosis in Cancer Cells, International Journal of 

Molecular Sciences, 13: 15343-15359. 

Veitch, N.C. and Grayer, R.J. 2006, ‘Chalcones, Dihydrochalcones, and 

Aurones’, in Andersen, O.M. and Markham, K.R., Flavonoids: 

Chemistry, Biochemistry, and Applications, CRC Press, Boca 

Raton, pp 1003-1100. 

Wang, Z. 2009, Comprehensive Organic Name Reactions and Reagents, 

John Wiley & Sons Inc., New Jersey. 

Wulandari, L. 2011, Kromatografi Lapis Tipis, Taman Kampus Presindo, 

Jember. 

Yadav, N., Dixit, S.K., Bhattacharya, A., Mishra, L.C., Sharma, M., 

Awasthi, S.K. and Bhasin, V.K. 2012, Antimalarial Activity of 

Newly Synthesized Chalcone Derivatives In Vitro, Chemical 

Biology and Drug Design, 80: 340-347. 

Yamamoto, T., Yoshimura, M., Yamaguchi, F., Kouchi, T., Tsuji, R., Saito, 

M., Obata, A. and Kikuchi, M. 2004, Anti-allergic Activity of 

Naringenin Chalcone from a Tomato Skin Extract, Bioscience, 

Biotechnology, and Biochemistry, 68(8): 1706-1711. 

Zarghi, A., Zebardast, T., Hakimion, F., Shirazi, F.H., Rao, P.N.P and 

Knaus, E.E. 2006, Synthesis and biological evaluation of 1,3-

diphenylprop-2-en-1-ones possessing a methanesulfonamido or an 

azido pharmacophore as cyclooxygenase-1/-2 inhibitors, 

Bioorganic and Medicinal Chemistry, 14: 7044-7050. 

 


