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Abstract
Research into the synthesis and use of a novel carrier compound, thiazoethyl methyl eugenoxyacetic acid (TMEAA) for
selective transport of Cu(II), Cd(II) and Cr(III) metal ions in the bulk liquid membrane (BLM) technique was conducted.
TMEAA was synthesized from eugenol by acidification into eugenoxyacetic acid and subsequently esterified using 4-
methyl-5-thiazoethanol. Analysis of the result was performed using GC-MS and FTIR. The TMEAA obtained was
liquid, viscous, blackish-brown and fragrant, with a yield of 88%. This compound was soluble in benzene and
chloroform but insoluble in methanol. The GC-MS analysis showed the presence of a single peak, with a retention
time of 26.5 min, while the disappearance of vibration mode at 1727 cm  was attributed to acid absorption and the
FTIR spectrum indicated that formation of an ester group had occurred. TMEAA was used as a carrier compound in
the BLM technique to transport Cu(II), Cd(II) and Cr(III), using chloroform as a solvent. The results showed that
TMEAA was more selective for Cu(II) and Cd(II) than Cr(III). Moreover, the research proved that N and S groups of
TMEAA were selective for Cu (II) and Cd (II). © 2018, Gadjah Mada University. All rights reserved.
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ABSTRACT

A green and facile saccharin-catalyzed procedure is developed for the one-pot convenient synthesis of
dihydropyrano[2,3-c]pyrazole, tetrahydrobenzo[b]pyran and pyrano[2,3-d]pyrimidinone scaffolds via multi-component
tandem Knoevenagel cyclocondensation reaction. This procedure has the chief advantages of green, inexpensive
and readily available catalyst, high atom-economy, high to quantitative yields and the reaction procedure is mild and
involves facile workup procedure to obtain the desired products in short reaction times.

Keywords: green procedures; saccharin; dihydropyrano[2,3-c]pyrazoles; tetrahydrobenzo[b]pyrans; pyrano[2,3-
d]pyrimidinones

ABSTRAK

Metode sintesis yang mudah dan green, yakni sintesis one-pot terkatalisis sakarin, telah dikembangkan untuk
menghasilkan kerangka dihydropyrano[2,3-c]pyrazole, tetrahydrobenzo[b]pyran and pyrano[2,3-d]pyrimidinone
melalui reaksi multikomponen beruntun yang terdiri dari reaksi Knoevenagel dan siklokondensasi. Metode ini
memiliki kelebihan yaitu bersifat green, tidak mahal, katalis mudah didapat, dan atom ekonomi yang tinggi. Selain
itu, reaksi ini dapat dilakukan pada kondisi ringan dan serta memiliki prosedur work-up yang mudah, sehingga
berbagai senyawa target dapat dihasilkan dalam waktu reaksi yang singkat dengan rendemen yang tinggi.

Kata Kunci: metode sintesis green; sakarin; dihydropyrano[2,3-c]pyrazoles; tetrahydrobenzo[b]pyrans; pyrano[2,3-
d]pyrimidinones

INTRODUCTION

Multicomponent reactions (MCRs) are processes
‘‘in which more than two educts directly get converted
into their products by one-pot reaction’’ [1-2]. MCRs [3-7]
play an important role in modern organic chemistry,
because they generally exhibit higher atom economy
and selectivity as well as produce fewer by-products
compared to classical multistep synthesis [8]. The
development of environmentally friendly catalysts and
solvents for organic reactions is one of the major
minatory factors to environmental and human health.
Thus, removal or reduction of the use of non-volatile
solvents and non-metallic is one of the major goals of
green chemistry.

Structures containing the pyran derivatives have
attracted synthetic organic chemists and biochemists
because of their pharmaceutical and biological activities.
Literature reports have already established pyrans as

Chk1 kinase inhibitory activity [9], analgesic properties
[10], anticancer [11], vasodilatory activities [12],
spamolytic [13] antihypertensive, hepatoprotective,
cardiotonic [14], vasodilator [15], anti-leukemic [16-17],
emetic [18], anti-anaphylactic activities [19], diuretic
[20], anti-alzheimer [21].

Because of the above mentioned applications,
many methods using different types of catalysts are
reported for the preparation of these compounds which
of them ZrO2 NPs [22], choline chloride/Urea deep [23],
isonicotinic [24], molecular sieves [25], meglumine [26],
CAPB [27], L-proline/KF-alumina [28], CTACl [29],
lipase [30], CaHPO4 [31], SiO2 NPs [32], Glycerol [33],
SBPPSP [34], DBSA [35], NH4Al(SO4)2•12H2O [36],
NH4H2PO4/Al2O3 [37], ACoPc-MNPs [38], ZnO NPs
[39], Fe3O4@SiO2-imid-PMA [40], DABCO-based ionic
liquids [41], L-proline [42], Iron ore pellet [43], nano-
sawdust-OSO3H [44], Al-HMS-20 [45], TSA/B(OH)3 [46],
Mn/ZrO2 [47], Green cellulose-based nanocomposite [48],
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ABSTRACT

The investigation of the Syzygium polycephalum Miq. (Myrtaceae) aimed to assess the phytochemical contents
and antioxidant activity of the chloroform fraction. In this study, the fraction was obtained from methanol extract of S.
polycephalum stem bark partitionated by chloroform. An ellagic acid derivative was successively isolated from the
chloroform fraction. The molecular structure of isolated compound was elucidated and established as 3,4,3’-tri-O-
methylellagic acid through extensive spectroscopic studies including UV-Vis, FTIR, NMR and LC-MS analyses and
by comparison with literature data. The finding of the isolated compound is the first time from the plant, although the
isolated compound previously have been found in the other Syzygium species such as S. cumini together with
ellagic acid and 3,3’-di-O-methylellagic acid. The chloroform fraction, isolated compound, and vitamin C showed
antioxidant activity against 2,2’-diphenyl-1-picrylhydrazyl (DPPH) with IC50 value of 163.6, 72.1, and 11.5 μg/mL, 
respectively.

Keywords: antioxidant; ellagic acid derivative; Myrtaceae; Syzygium polycephalum

ABSTRAK

Penelitian pada tumbuhan Syzygium polycephalum (Myrtaceae) ini bertujuan untuk mengetahui kandungan
fitokimia dan sifat antioksidannya dari fraksi kloroform. Dalam penelitian ini, fraksi kloroform diperoleh dari ekstrak
metanol kulit batang tumbuhan S. polycephalum yang dipartisi oleh pelarut kloroform. Suatu senyawa turunan asam
elagat telah berhasil diisolasi dari fraksi kloroform. Struktur senyawa hasil isolasi tersebut dielusidasi melalui kajian
spektroskopi (UV-Vis, FTIR, NMR, dan LC-MS) dan juga melalui perbandingan dengan data literatur, dan ditetapkan
sebagai asam 3,4,3’-tri-O-metilelagat. Penemuan senyawa hasil isolasi ini merupakan pertama kalinya dari
tumbuhan tersebut, meskipun sebelumnya senyawa ini juga telah ditemukan pada tumbuhan Syzygium lainnya,
yakni S. cumini bersama dengan asam elagat dan asam 3,3’-di-O-metilelagat. Fraksi kloroform, senyawa hasil
isolasi, dan vitamin C telah menunjukkan aktivitas antioksidan terhadap 2,2’-diphenyl-1-picrylhydrazyl (DPPH)
dengan nilai IC50 masing-masing adalah 163,6; 72,1; dan 11,5 μg/mL. 

Kata Kunci: antioksidan; Myrtaceae; Syzygium polycephalum; turunan asam elagat

INTRODUCTION

Syzygium is a genus in the Myrtaceae family that
includes a number of popular species cultivated for their
many purposes such as colorful, edible and fleshy fruit.
The genus name Syzygium is derived via Latin from the
Greek word ‘syzygos’, meaning yoked together, possibly
referring to the paired leaves [1]. Syzygium, the genus of
flowering plants, is one of the important genera in
Myrtaceae family, mostly distributed in the tropical and
sub-tropical region of the world, with the greatest
diversity of species taking place in South East Asia such

as Indonesia, Malaysia and also in East India. It is
represented by around 140 genera and 1100 species
[2].

Recent studies focusing on the exploitation of
natural compounds from Syzygium species for
medicinal purposes have drawn much attention to the
effective extraction of the desired bioactive ingredients
from natural products. On basis of literature study,
phytochemical studies on Syzygium species have led
to the identification and isolation of main compounds
such as phenolic compounds (e.g. eugenol, eugenol
acetate), and β-caryophyllene found in S. aromaticum
[3]. The compound had been also found in S.
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ABSTRACT

The interaction of Active Pharmaceutical Ingredient (API) with other compounds will affect drugs stability,
toxicity, modified dissolution profiles or may form a new compound with the different crystal structure.
Acetaminophenol (APAP), the most common drug used widely (also known as Panadol) was mixed with Naringenin
(NR) to glance for a new phase of interactions leading to new compound phase. The amide-acid supramolecular
heterosynthon; N-H···O interaction between acid and the respective base were observed in the APAP-NR mixture
blends. The interaction was prepared by the binary interaction from neat grinding and liquid-assisted grinding
techniques at a different stoichiometry of binary mixture ratio of APAP-NR which were 1:1, 1:2 and 2:1 molar ratio.
The interaction was estimated using Group Contribution Method (GCM) and physicochemical properties were
characterized by Attenuated Total Reflectance Fourier Transform Infrared (ATR-FTIR), powder X-ray diffraction
(PXRD) and Differential Scanning Calorimetry (DSC) analysis. The GCM calculation gave good interaction strength
at 212.93 MPa1/2. The ATR-FTIR, DSC and PXRD results obtained revealed an interaction with new phase formed.

Keywords: neat grinding; acetaminophenol; Naringenin; intermolecular interaction

ABSTRAK

Interaksi Bahan Farmasi Aktif (API) dengan senyawa lain akan mempengaruhi stabilitas obat, toksisitas,
mengubah profil disolusi atau dapat membentuk senyawa baru dengan struktur kristal yang berbeda.
Asetaminofenol (APAP), obat yang paling umum digunakan secara luas (juga dikenal sebagai Panadol) dicampur
dengan Naringenin (NR) untuk mengkaji pembentukan interaksi baru yang mengarah ke pembentukan fasa
senyawa baru. Interaksi antara campuran APAP-NR dilihat melalui heterosinton supramolekuler amida-asam N-
H···O antara asam dan basa yang sesuai. Interaksi ini disusun oleh interaksi biner dari teknik penggilingan kering
dan penggilingan yang dibantu dengan cairan pada stoikiometri rasio biner campuran APAP-NR yang berbeda yaitu
rasio molar 1:1, 1:2 dan 2:1. Interaksi diestimasi dengan menggunakan Metode Kontribusi Kelompok (GCM) dan
sifat fisikokimia yang karakterisasi melalui Analisis Refleksi Total Fourier Transform Infrared (ATR-FTIR), analisis
Difraksi sinar-X (PXRD) dan Diferensial Scanning Calorimetry (DSC). Perhitungan GCM memberikan kekuatan
interaksi yang baik pada 212.93 MPa1/2. Hasil ATR-FTIR, DSC dan PXRD yang diperoleh menunjukkan adanya
interaksi dengan fase baru yang terbentuk.

Kata Kunci: neat grinding; asetaminofenol; Naringenin; interaksi intermolekuler

INTRODUCTION

Pharmaceutical products are more commonly
known as a fundamental component of both modern and
traditional medicine. It is essential to study the
interaction of Active Pharmaceutical Ingredients (API)
with potential interaction compound present in
Naringenin. The interaction may interfere with
formulation stability and cause toxicity in the body
system. The potentially harmful drug interaction and side
effects can be reduced by understanding the route of
interaction. Drug interactions can be categorized into

drug-drug interaction, drug-food/beverages interaction,
and drug-conditions interactions.

Acetaminophenol (APAP) or known as
paracetamol is one of the common pharmaceutical
products and it is widely used as an antipyretic agent
which belongs to a class of drugs known as aniline
analgesic to reduce pains. Naringenin (4’,5,7-
trihydroxyflavanone), is the predominant flavanone as
flavonoid glycoside, existing in various plants and is an
aglycone of naringin (a flavonoid glycoside, specific to
citrus fruits), play roles as an important constituents of
human diet which possesses antioxidants, anti-
inflammatory, anti-carcinogenic, and anti-tumor effects
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