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Kata Pengantar
Bismillahhirrohmanirrohim,

Puji syukur kita panjatkan kehadirat Allah SWT yang telah mencurahkan segala nikmat
dan kesempatan yang diberikan sehingga Buku Prosiding Seminar Nasional Kimia —
Lombok 2016 dengan teman “ Pengembangan Kimia Berbasis Kearifan dan Sumber
Daya Alam Lokal: Integrasi Riset, Pendidikan dan Industri” yang dilaksanakan pada
tanggal 10-11 Agustus 2016 di Hotel Puri Indah Mataram.

Buku Prosiding ini memuat sejumlah artikel hasil penelitian pada berbagai aspek
bidang kimia yang dilakukan oleh peneliti, akademisi dan praktisi industri serta
mahasiswa dari berbagai daerah di seluruh indonesia yang dikumpulkan dan ditata
oleh tim kepanitiaan dari Program Studi Kimia Fakultas MIPA Universitas Mataram.
Oleh karena itu, kami ucap terima kasih kepada semua pihak diantaranya, pihak
sponsor, tamu undangan, penanggung jawab, teman-teman panitia dan semua yang
telah mendukung demi suksesnya acara seminar tersebut sehingga Buku Prosiding ini
dapat disusun.

Dengan disusunnya Buku Prosiding ini, diharapkan dapat bermanfaat bagi kita semua
dalam mengembangkan ilmu pengetahuan demi kemajuan bangsa dan negara.
Terakhir, kami ingin mengucapakan mohon maaf apabila ada kesalahan baik selama
berlangsungnya acara seminar serta yang berkaitan dengan isi Buku Prosiding ini.

Mataram, 1 September 2016
Ketua Panitia SNK-Lombok 2016,

Dr. Maria Ulfa, S.5i., M.Si.

10-11 Agustus 2015 -
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07.30-08.30 | Registrasi Seluruh Peserta
08.00-08.05 | Tarian selamat datang Mahasiswa Kimia FMIPA
08.05-08.10 | Menyanyikan Lagu Indonesia Raya Seluruh Peserta
08.10-08.15 | Laporan Ketua Seminar Nasional Kimia 2016 Dr. Maria Ulfa
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08.25-08.30 | Do’'a Agus Kunia, M.Ag.
09.00-09.30 | Pembicara 1. Prof. Drs. Jumina, Ph.D " )
09.30-10.00 | Pembicara 2. Prof. Ir. | Made Sudarma, Ph.D Moderator: Dedy Suhendra, Ph.D
10.00-10-10 | Penyerahan cendera mata kepada Prof. Drs. Jumina, Ph.D dan Prof. Ir. | Made Sudarma,
Ph.D dilanjutkan dengan sesi foto bersama (para pembicara dan panitia pengarah)
10.10-10.30 Rehat kopi (Presentasi dari sponsor utama)
10.30-10.00 | Pembicara 3. Dr Liliasari,M.Pd Moderator: L.R. Telly
11.00-11.30 | Pembicara 4. Prof. Drs. John Henry, M.Si., Ph.D Savalas PH D ’
11.30-12.00 | Pembicara 5. Dr. M. Abul Kadir Martoprawiro o
12.00-12.05 | Penyerahan cendera mata kepada Prof Dr. R. Asep Kadarohman, M.Si, Prof. Drs. John
Henry, M.Si., Ph.D dan Dr. M. Abul Kadir Martoprawiro
12.05-12.15 | Pelantikan pengurus HKI Cabang Nusa Tenggara oleh Ketua HKI Pusat
12.15-13.00 | Istirahat, Shalat dan Makan siang (Sesi Poster) Seluruh peserta dan panitia
13.00-15.30 | Seminar Paralel
R. Rajawali 1 R. Rajawali 2 R. R. Kenari R. Kasuari
Emmy Yuanita, | Dina Asnawati, Cendrawasih Erin Ryantin G,| Murniati, M.Sc.
M.Si M.Si Sudirman, MSi Ph.D.
13.00-13.05 SNKO01-01 SNK02-01 SNK02-34 SNK03-01 SNK05-01
13.05-13.10 SNKO01-02 SNKO02-02 SNK02-35 SNKO03-02 SNKO05-02
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13.15-13.20
13.20-13.25 SNKO01-04 SNKO02-04 SNK02-37 SNKO03-04 SNKO05-04
13.25-13.30 SNKO01-05 SNK02-05 SNK02-38 SNKO03-05 SNKO05-05
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13.35-13.40
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13.45-13.50 SNKO01-08 SNKO02-08 SNKO02-41 SNKO03-08 SNKO05-08
13.50-13.55 SNKO01-09 SNKO02-09 SNK02-42 SNKO03-09 SNKO05-09
13.55-14.00
14.00-14.05 SNKO01-10 SNKO02-10 SNK02-43 SNKO03-10 SNKO05-10
14.05-14.10 SNKO01-11 SNKO02-11 SNK02-44 SNKO03-11 SNKO05-11
14.10-14.15 SNKO01-12 SNKO02-12 SNKO02-45 SNKO03-12 SNKO05-12
14.15-14.20
14.20-14.25 SNKO01-13 SNKO02-13 SNKO02-46 SNKO03-13 SNKO05-13
14.25-14.30 SNKO01-14 SNKO02-14 SNKO02-47 SNKO03-14 SNKO05-14
14.30-14.35 SNKO01-15 SNKO02-15 SNK02-48 SNKO03-15 SNKO05-15
14.35-14.40
14.40-14.45 SNKO01-16 SNKO02-16 SNKO02-49 SNKO03-16 | SNKO04-01




PROSIDING SEMINAR NASIONAL KIMIA - LOMBOK 2016
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17.15-selesai| Penutup (Dekan Fakultas MIPA) Prof. Ir. Surya Hadi,M.Sc.,Ph.D
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SNKO1 : Kimia Organik
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ABSTRAK

Suatu senyawa turunan 2'-hidroksi-retro-calkon, (E)-3-(2-hidroksi-5-metoksifenil)-1-(4-
(tetradesiloksi)fenil)prop-2-en-1-on telah berhasil disintesis dan dikarakterisasi dengan
IR, "TH NMR, 3C NMR, dan spektrometri massa. Senyawa tersebut diuji aktivitas
antituberkulosis terhadap Mycobacterium tuberculosis H37Rv. Senyawa uji menunjukkan
aktivitas daya hambat dengan nilai Konsentrasi Hambat Minimum (KHM) sebesar 53 uM.

Kata Kunci: 2"-hidroksi-retro-calkon, aktivitas antituberkulosis, Mycobacterium
tuberculosis H37Rv

ABSTRACT

A compound of 2'-hydroxy-retro-chalcone derivative, namely (E)-3-(2-hydroxy-5-
methoxyphenyl)-1-(4-(tetradecyloxy)phenyl)prop-2-en-1-one has been synthesized and
fully characterized by IR, '"H NMR, 3C NMR, and mass spectral data. The synthesized
compound was evaluated for its antituberculosis activity against Mycobacterium
tuberculosis H37Rv. The tested compound inhibited the growth of the mycobacterial
strain with MIC value of 53 uM.

Keywords: 2'-hydroxy-retro-chalcone derivative, antituberculosis activity, Mycobacterium
tuberculosis H37Rv

INTRODUCTION

The growing number of publications on synthesis and biological evaluation of
chalcones, demonstrate the growing interest in these compounds and their
potential use in medicinal chemistry. The synthesis of chalcones and their
derivatives have been actively investigated in the past decade and have attracted
considerable attention due to their numerous biological properties. They have
been shown to exhibit an impressive array of biological activities, such as
antimalarial (Awasthi et al., 2009a; Cheng et al., 2000; Lim et al., 2007),
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anticancer (Achanta et al., 2006; Romagnoli et al., 2008; Echeverria et al., 2009;
Szliszka et al., 2010; llango et al., 2010), antituberculosis (Lin et al., 2002),
antimicrobial (Yayli et al., 2006; Andre’et al., 2007; Kanazawa et al., 1994;
Ngainia et al., 2012; Hamdi et al., 2010; Bhatia et al., 2009) etc. The
physiological, bacteriostatic and anti-tumour activities of chalcones lead to
modification and screening of their analogues in search for novel therapeutic
agents.

Recently, the synthesis of hydroxylated chalcone derivatives with variable
chain length (Cs, C1, Ci2 and Cis) by treating benzaldehyde with 4-
hydroxyacetophenone in the presence of potassium carbonate was investigated
by Ngaini et al. (2012). All these derivatives were screened for antibacterial
activity against Escherichia coli and were found to inhibit the growth of this strain
in relevant concentrations. The results also indicated that the presence of
hydroxyl groups at meta position with Cs alkyl chains has considerable effect on
antimicrobial activities observed.

In this study, we synthesized a new 2'-hydroxy-retro-chalcone derivative, (E)-
3-(2-hydroxy-5-methoxyphenyl)-1-(4-(tetradecyloxy)phenyl)prop-2-en-1-one. This
compound was screened against Mycobacterium tuberculosis H37Rv to evaluate

the effects of alkyl chains.

Experimental Method
Materials and equipments

TLC was conducted on pre-coated Merck 60 GF2s4 silica gel plates. Column
chromatography was performed on silica gel (Merck Kieselgel 60, 70-230 mesh
ASTM). NMR spectra were recorded in acetone-ds, with TMS as internal
standard at 25°C, using a Bruker Avance 500 and 300 MHz spectrometer.
HRESIMS spectra were performed using a Micro TOF-Q mass spectrometer. IR
(KBr) spectra were recorded using a Perkin-Elmer system 2000 FT-IR

spectrometer.

Procedure
Preparation of 1-[4-(tetradecyloxy)phenyl]-ethanone (1)

The amount of 12.5 mmol of sodium carbonate was added to a stirred
solution of 5 mmol of 4-hydroxyacetophenone in 100 mL dimethylformamide. The

solution was stirred at room temperature for 15 minutes. 5 mmol of
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bromotetradecane was then added drop wise to this mixture while stirring and the
reaction were heated at reflux for 5 hours. The crude products obtained were
poured into cold water to get 1-[4-(alkoxy)phenyl]-ethanone) and recrystallized

from EtOAc/EtOH to get the pure crystalline compounds (Scheme 1).

Synthesis of (E)-1-[4-(tetradecyloxy)phenyl]-3-(2-hydroxy-5-
methoxyphenyl)prop-2-en-1-one (2)

Title compound (2) were obtained by the condensation of substituted
acetophenone compounds (1) with 5-methoxysalicylaldehyde. A solution of 1-[4-
(tetradecyloxy)phenyl]-ethanone (1) (0.5 mmol) and 5-methoxysalicylaldehyde
(0.5 mmol) in absolute ethanol was heated at 80°C. Potassium hydroxide (5 mL)
was added to this solution while stirring and the mixture was refluxed for 24
hours. Then 10 % HCI was added to neutralize the reaction solution. The
resulting mixture was extracted with ethyl acetate and washed with brine solution
then dried over MgSO.. After removal of the solvent under vacuum, crude
product was purified by column chromatography using silica gel (eluent: n-

hexane/acetone: 8:2 v/v) to afford compounds (2)

10) (0)
Ci4Hyo -Br
Na,CO;/DMF
—_— >
reflux
HO oC
(0))

p-hydroxyacetophenone

0 0
H;CO ™ H,CO N
H KOH/EtOH
—_ >
reflux
OH

@)

14H29

Scheme 1. Synthesis Route of Target Compounds

Antituberculosis activity assay
The M. tuberculosis inoculum was prepared from alog phase culture in
Middlebrook 7H9 broth (Difco, USA) supplemented with albumin, dextrose, and
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catalase (ADC) and its turbidity was adjusted to McFarland standard no. 1
(approximately 3 x 107 CFU/ mL). The bacterial suspension was further diluted
1:20 in Middlebrook 7H9 broth supplemented with OADC (oleic acid, albumin,
dextrose and catalase). The antituberculosis activity was performed by a
colorimetric tetrazolium microplate assay (TEMA) as reported by Arshad et
al.(2011).

RESULTS AND DISCUSSION

Compound (1) obtained as a yellow pale solid (1.4 g, 84.9%). IR KBr (v cm™):
2917 (CH-aliphatic), 1676 (C=0), 1606, 1578 (C=C-aromatic), 1253, 1174 (C-O);
'H NMR (3, ppm, 500 MHz, CDCIs;) data has been reported by the author
(Noviany, 2015).

Compound (2) afforded as a yellow solid (28.2 mg, 12.1%). IR KBr (v cm™): 3426
(OH), 2920 (C-H), 1650 (C=0), 1604 (C=C); '"H NMR (3, ppm, 500 MHz,
Acetone-dg): 8.01 (1H, d, J = 16.0 Hz, H-B), 7.99 (2H, d, J = 9.0 Hz, H-2’,6’), 7.76
(1H, d, J = 16.0 Hz, H-a), 7.24 (1H, d, J = 3.0 Hz, H-6), 6.93 (2H, d, J = 9.0 Hz,
H-3,5’), 6.80 (1H, d, J = 9.0 Hz, H-3), 6.75 (1H, dd, J = 3.0, 9.0 Hz, H-4), 3.96
(2H, t, J = 6.5 Hz, H-1"), 3.81 (3H, s, H-OMe), 1.64-1.69 (2H, m, H-2"), 1.33-1.37
(2H, m, H-3”), 1.23-1.27 (4H, m, H-4",5"), 1.14-1.18 (16H, m, H-6"-13"), 0.75
(3H, t, J = 6.5 Hz, H-12"); 3C NMR (3, ppm, 125 MHz, Acetone-ds): 188.6 (C=0),
163.9 (C-4’), 154.2 (C-5), 152.0 (C-2), 139.5 (C-B), 132.2 (C-1"), 131.5 (C-2',6)),
123.4 (C-1), 122.5 (C-a), 119.1 (C-3), 118.0 (C-4), 115.1 (C-3,5’), 113.0 (C-6),
68.9 (C-1"), 56.1 (C-OMe), 32.6 (C-12”), 30.4 (C-2”), 30.4 (C-4”-7"), 30.4 (C-8”-
9”), 30.1 (C-10",11"), 29.9 (C-9”), 26.7 (C-3”), 23.3 (C-13"), 14.4 (C-14"); MS
(ESI): m/z (100%) 465.3016 (M-H)*. C23H2804 (M-H)* requires 465.3016.

The synthetic route employed to prepare compound (2) was based on
Claisen—Schmidt condensation. The synthesized compounds were identified by
chromatography and characterized spectroscopically. The infra red spectroscopic
analysis showed the presence of vinyl (C=C) and carbonyl (C=0) functional
groups with absorptions at 1604 and 1650 cm™ respectively, indicated a
characteristic absorption bands of chalcone derivative (2), as well as other
characteristic absorption bands. These absorption bands were characteristics for
a,B-unsaturated ketone. The 'H NMR of (2) exhibited the presence of two
doublets of vinylic protons (CH=CH) at 6 7.76-8.01 (2H, d, J = 16.0 Hz, H-2 & H-
3) and one set of long alkoxyl chains at & 0.75 ppm and 3.96 ppm. Furthermore,
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the C NMR spectroscopic analysis also confirmed structural identity, with
resonances observed at & 123.4-137.70 and 14.33-68.98 ppm. In addition, high
resolution mass spectrometry (El) showed accurate molecular ion peaks for
compound (2). Mass spectroscopy displayed the molecular weight of the
synthesized compound and fully supported structural assignment. The results of
antituberculosis activity of this compounds are shown in Table 1. In the present
study, the synthesized chalcone was found to be active against the mycobacterial
strain with MIC values of 53 pM.

CONCLUSION

In conclusion, we have reported the synthesis, structure elucidation and
biological evaluation of fourteen novel chalcone derivatives containing various
alkyl chains length and different subtituents. Study of their antituberculosis
activity revealed that the chalcone derivatives with a bromine substituent
exhibited stronger antituberculosis activity than those with a methoxyl substituent.
However, it was found that the presence of bromine and the hydrophobicity of the
long alkyl chain substituent for the chalcone derivatives could be contributing
factors for their antituberculosis activity. The results of this study could be useful
for future efforts to synthesize and evaluate chalcone derivatives in order to

enhance their antituberculosis activity.
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