o
c

Preparasi Material Sensor Kreatinin dengan Metode Molecularly Imprinted
Menggunakan Prekursor MBAA dan AMPSA
Karmanto, Ahmad Amjad Muzani

Synthesis of N-Benzenesulfonyl-p-Coumaramide from
p-Coumaric Acid
Nasriadi Dali, Arniah Dali

Penurunan Konsentrasi BODs, COD dan Padatan Tersuspensi pada Air Limbah dengan
Menggunakan Teknologi Lahan Basah Buatan (Constructed Wetland)
Philiphi de Rozari, Sherlly M.F. Ledoh

Uji Aktivitas Antibakteri Limbah Kulit Pisang Kepok (Musa acuminata x balbisiana), Kulit
Pisang Uli (Musa Paradisiaca Sapientum), dan Kulit Pisang Nangka (Musa sp L)
Andi Nursanti, Irma Herawati Suparto, Tetty Kemala

Analisis Flavonoid Total Akar Tabar Kedayan (Aristolochia foveolata Merr)
Siti Jubaidah, Henny Nurhasnawati

Analisis Komposisi Asam Lemak Dari Mikroalga Laut Navicula salinicola
Liska Ramdanawati, Dewi Kurnia, Vita Aji Kusumaning Tyas, Zeily Nurachman

Deteksi Bakteri Patogen Salmonella typhi pada Sayuran Mentah Menggunakan Metode
nested Polymerase Chain Reaction
Idar, Shinta Kusumawardhani, Mia Tria Novianti

Uric Acid Biosensor Based on Biofilm of L. plantarum using Screen-Printed Carbon
Electrode Modified by Magnetite
Dian Siska RF, Deden Saprudin, Dyah Iswantini , Novik Nurhidayat

Kadar Fenolat dan Flavonoid Total serta Kapasitas Antioksidan Ekstrak Etanol dan Fraksi
Jahe Merah (Zingiber officinale var. Rubrum)

Dwi Koko Pratoko, Firdha Aprillia Wardhani, Nia Kristiningrum, Fifteen Aprila
Fajrin, Dian Agung Pangaribowo

Sintesis dan Karakterisasi Hidroksiapatit Dari Tulang lkan Tuna (Thunnus Albacores)
Dengan Xrf, Ftir, Dan Xrd
Sitti Chadijah, Hardiyanti, Sappewali

Penentuan Sifat Fisikokimia Madu Hutan (Apis dorsata) Sulawesi Selatan
Sjamsiah’, Rismawati Sikanna, Azmalaeni Rifkah.A, Asri



Volume 6, Issue 2, July-December 2018 p-ISSN: 2302-2736
e-ISSN: 2549-9335

Al-Kimia

EDITOR IN CHIEF
Sjamsiah

MANAGING EDITOR
Aisyah

REVIEWER

Ambara Rahmat Pradipta
Sarifah Fauziah
Suminar Setiati Achmadi
Muharram
Safri Ishmayana
Desi harneti Putri Huspa
Ajuk Sapar
Muhammad Qaddafi
St .Chadijah
Asri Saleh
Asriyani llyas

SECTION EDITOR

Rani Maharani
Ummi Zahra
Firnanelty Rasyid
A.Nurfitriani Abubakar

Chusnul €Chatimah Asmad
Satriani

PUBLISHER
Departmen of Chemistry
Faculty of Science and Technology
Universitas Islam Negeri Alauddin Makassar
JI. H. M. Yasin Limpo No. 36 Gowa South Sulawesi Indonesia
E -mail: al-kimia@uin-alauddin.ac.id



mailto:al-kimia@uin-alauddin.ac.id

Volume 6, Issue 2, July-December 2018 p-ISSN: 2302-2736

e-ISSN: 2549-9335
Al-Kimia

TABLE OF CONTENT

Preparasi Material Sensor Kreatinin dengan Metode Molecularly Imprinted Menggunakan ~ 97-112
Prekursor MBAA dan AMPSA
Karmanto, Ahmad Amjad Muzani

Synthesis of N-Benzenesulfonyl-p-Coumaramide fromp-Coumaric Acid 113-119
Nasriadi Dali, Arniah Dali

Penurunan Konsentrasi BODs, COD dan Padatan Tersuspensi pada Air Limbah dengan ~ 120-128
Menggunakan Teknologi Lahan Basah Buatan (Constructed Wetland)
Philiphi de Rozari, Sherlly M.F. Ledoh

Uji Aktivitas Antibakteri Limbah Kulit Pisang Kepok (Musa acuminata x balbisiana), 129-134
Kulit Pisang Uli (Musa Paradisiaca Sapientum), dan Kulit Pisang Nangka (Musa sp L)
Andi Nursanti, Irma Herawati Suparto, Tetty Kemala

Analisis Flavonoid Total Akar Tabar Kedayan (Aristolochia foveolata Merr) 135-140
Siti Jubaidah, Henny Nurhasnawati

Analisis Komposisi Asam Lemak Dari Mikroalga Laut Navicula salinicola 141-149
Liska Ramdanawati, Dewi Kurnia, Vita Aji Kusumaning Tyas, Zeily Nurachman

Deteksi Bakteri Patogen Salmonella typhi pada Sayuran Mentah Menggunakan 150-159
Metode nested Polymerase Chain Reaction
Idar, Shinta Kusumawardhani, Mia Tria Novianti

Uric Acid Biosensor Based on Biofilm of L. plantarum using Screen-Printed 160-170
Carbon Electrode Modified by Magnetite
Dian Siska RF, Deden Saprudin, Dyah Iswantini , Novik Nurhidayat

Kadar Fenolat dan Flavonoid Total serta Kapasitas Antioksidan Ekstrak Etanol 171-183
dan Fraksi Jahe Merah (Zingiber officinale var. Rubrum)

Dwi Koko Pratoko, Firdha Aprillia Wardhani, Nia Kristiningrum, Fifteen Aprila Fajrin,

Dian Agung Pangaribowo

Sintesis dan Karakterisasi Hidroksiapatit Dari Tulang lkan Tuna (Thunnus Albacores) 184-190
Dengan Xrf, Ftir, Dan Xrd
Sitti Chadijah, Hardiyanti, Sappewali

Penentuan Sifat Fisikokimia Madu Hutan (Apis dorsata) Sulawesi Selatan 191-199
Sjamsiah, Rismawati Sikanna, Azmalaeni Rifkah.A, Asri Saleh



é — Al-Kimia,6/2/2018,111-116
) Y l Availableonlineat:http://journal.uin-alauddin.ac.id/index.php/al-kimia

Synthesis of N-Benzenesulfonyl-p-Coumaramide from
p-Coumaric Acid

Nasriadi Dali*’and Arniah Dali?

'Chemistry Department, Faculty of Mathematics and Natural Sciences,
University of Halu Oleo, Kendari.
“Department of Chemistry Education, Faculty of Teacher Training and Education,
University of Halu Oleo, Kendari.
*Email: nasriadidali@ymail.com

Received:Septemb,9,2018/Accepted:December,13,2018
doi:10.24252/al-kimia.v6i2.5891

Abstract: N-Benzenesulfonyl-p-Coumaramide has been synthesized from p-qumarid acid. This
research aimed to synthesized N-Benzenesulfonyl-p-Coumaramide from p-qumarid acid. Targeted
coumpound obtained from two steps reaction. Which were amidation and asilation. Synthesized
product was identified and characterized by melting point, thing Layer Chromatography analysis,
FTIR Spectrhophotometer, 'H-NMR, dan **C-NMR. The result showed the obtained N-
Benzenesulfonyl-p-Coumaramide was white solid ( yield 78.58 %) with melting point was 145-147
°C and KLT (SiO,, n-hexane : cloroform = 6 : 4 v/v, Rf = 0.45).

Keywords: asilation, amidation, N-Benzenesulfonyl-p-Coumaramide, p-qumarid acid.

1. INTRODUCTION

The p-coumaramide compound (Fig. 1) has been isolated from the root bark of Paliasa Kleinhovia
hospita Linn and has a biological activity against shrimp larvae Artemia salina Leach with LCsq = 180.53
ug/mL (llyas, 2008). The results of this research indicate that p-coumaramide compound have the
potential to be developed as anticancer and antibacterial drugs.

(el
\ NH,
HQ
Figure 1. Structure of p-coumaramide compound (llyas, 2008)

Based on the results of this study, Firdaus et al (2009) has synthesized p-coumaramide compound
from p-coumaric acid and tested its biological activity against leukemia cancer cell P-388. The result of
p-coumaramide compound test against leukemia cancer cell P-388 showed that p-coumaramide
compound has biological activity with ICsy = 44 pg/mL. According to Anderson et al (1990), the
compound has strong anticancer activity if the ICs, value < 20 ug/mL. Therefore, p-coumaramide
compounds deserve to be the basic framework for obtaining more active compounds.

The biological activity of p-coumaramide compounds can be increased by modifying the molecular
structure (Tang, 2005). For this reason, Firdaus et al (2011) has synthesized and tested the biological
activity of P-388 leukemia cancer cell of 3 p-coumaramide derived compounds, N,N-diethyl-p-
coumaramide (ICso = 23.50 pug/mL), N-propyl-p-coumaramide (ICsq = 53.56 pg/mL), and piperidinyl-p-
coumaramide (ICso = 5.34 pg/mL). Rasyid (2014) has also synthesized and tested the biological
activity of P-388 tumor cells from 2 p-coumaramide derivatives, namely methyl A-(p-
hydroxyphenyl) acrylate (ICsp = 16.51 ug/mL) and methyl S-(p-methoxyphenyl) acrylate (ICso =
21.18 pg/mL).
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Similarly, Dali and Dali (2017) have also succeeded in synthesizing N-p-methylbenzyl-p-
coumaramide (Fig. 2) from p-coumaric acid.

Figure 2. Structure of N-p-methylbenzyl-p-coumaramide compound (Dali and Dali, 2017)

The search for other p-coumaramide derivated compounds can be performed by choosing a
secondary or primary amine group that is less polar, making it easier for these compounds to
pass through cell membranes containing lipid compounds (Shargel et al., 2004). Besides the
group polarity factor, the efficacy factor of the group is also used as the basis for consideration
in determining the selection of group on N atom that bound to the basic framework. For
example, amide compounds derived from sulfonic acid (RSO3H) are efficacious as antibiotic or
antibacterial drugs (Matta et al., 1996). Both of these reasons underlie the selection of target
synthesis compounds in this research.

2. MATERIALS AND METHOD

Tools

Spectrometer FTIR Prestige-21 (Shimadzu), *H-NMR and *C-NMR (FTNMR JEOL
ECX500), melting point meter (Electrothermal 9100), analytical balance (Ohaus), Celsius
thermometer, magnetic stirrer of 1 cm, heating mantle, three neck flask of 100 mL, spherical
cooler, desicator, refrigerator, oven, and glassware.

Materials

The p-coumaric acid, benzene, thionyl chloride, pyridine, commercial nitrogen,
tetrahydrofuran, benzenesulfonamine, triethylamine, dichloromethane, n-hexane, chloroform,
aquabidest (Onelab Waterone), anhydrous sodium sulfate, sodium iodide, potassium carbonate,
hydrogen chloride, sodium chloride, and TLC plate. These chemicals are ordered from Merck
and or Sigma Aldrich.

Procedures

Synthesis of p-coumaroyl chloride from p-coumaric acid

The p-coumaric acid compound of 0.44 g (0.5 mmol) is introduced into a round bottom
three neck flask of 100 mL equipped with a spherical cooler. Subsequently 25 mL of dry
benzene, 5 mL SOCI,, and 3 drops of pyridine were added to a round bottom three neck flask.
The mixture is stirred and refluxed for 8 hours at room temperature while flowed with nitrogen
gas. Every 2 hours the mixture was tested by TLC method. The excess of thionyl chloride is
separated by distillation (bp 71°C). The liquid formed is the p-coumaroyl chloride. The p-
coumaroyl chloride solution is unstable, so this compound is used directly without further
purification (Dali, 2016).
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Synthesis of N-benzenesulfonyl-p-coumaramide from p-coumaroyl chloride

Chloride acid solution (0.3 g, 0.4147 mmol) in dry tetrahydrofuran (5 mL) was added
dropwise under nitrogenous atmosphere conditions into a benzenesulfonamine solution (0.21
mL, 1.51 mmol) and triethylamine (0.21 mL, 1.51 mmol) in dry tetrahydrofuran (10 mL). The
mixture is stirred with a magnetic stirrer for 24 hours at room temperature while flowing
nitrogen gas. Every 8 hours the mixture is tested on TLC. Next the mixture is filtered and the
filtrate is concentrated. The residue was dissolved in dichloromethane and the solution was
washed with cold water (-5 °C), dried with Na,SO4 anhydrous. The product solution is filtered
and the solvent evaporated. The formed solids are recrystallized with methanol-dichloromethane.
The white solid formed is the target compound (Dali, 2016). The target compound is then dried
in the desiccator and then characterized by KLT test, melting point, FTIR, *H-NMR, and **C-
NMR.

3. RESULTS AND DISCUSSION

Results

The N-benzenesulfonyl-p-coumaramide target compound is a white solid (yield 78.57%)
with a melting point of 145-147 °C and TLC (SiO,, n-hexane : chloroform = 6 : 4 v/v, Rf =
0.45). This target compound is obtained through two stages of the synthesis reaction. The first
stage is an acylation reaction between p-coumaric acid as a starting material with thionyl
chloride in a dry benzene solvent and produce p-coumaroyl chloride. In this acylation reaction
stage there is a conversion of carboxylic acid group (RCO.H) to acyl chloride group (RCOCI)
(Fig. 3). This conversion reaction is supported by changes in Rf values of the reactant (0.75) to
product (0.37). This is consistent with the expected product in which the product have a higher
polarity than the reactant. The p-coumaroyl chloride is not spectroscopically analyzed because it
is highly reactive to water vapor.

o (s 3
rj/-%‘ll OH ?: CgHg, CzH:N 5 | f%_/JL él'lt ?: .
R 5 - S+ 5+ H=Ch
. % R reflux, 25°C, 8 h ) /L. =
HO = - B HO™ = O
p-Coumaric acid Thionyl chloride p-Coumaroyl chloride  Sulfur Hydrogen

dioxide chloride

Figure 3. Synthesis reaction of p-coumaroyl chloride from p-coumaric acid

The second stage is an amidation reaction between p-coumaroyl chloride and benzene
sulfonamine in a dry tetrahydrofuran solvent and we obtained the targeted molecul, namely a N-
benzenesulfonyl-p-coumaramide target compound. At this stage of the amidation reaction there
is conversion of the acyl chloride group (RCOCI) to the amide group (R'CONHR) (Fig. 4). This
conversion reaction is supported by changes in Rf values of the reactant (0.37) to product (0.45).
This is as expected, namely the product has a lower polarity compared to the reactant.

Al-Kimia|Volume 6 Nomor 2 2018
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o O

e Cl % THF, [CHa)sN = = N ) .
b N—S— h . | | O: !+ B—Cn:
\ reflux, 25°C, 24, Lo H * “
3 ) HO -
p-Coumaroyl chloride  Benzene sulfonamine N-Benzenesulfonyl-p-coumaramide  Hydrogen
(Target Compound) chloride

Figure 4. Synthesis reaction of N-benzenesulfonyl-p-coumaramide from p-coumaroyl
chloride
Discussion

The FTIR spectrum of the target compound shows that two very strong absorption bands
at 3377.36 cm™ and 1687.71 cm™ derived from the stretching of OH and C=0 groups of p-
coumaric acid as a starting materials are no longer visible. This indicates that the acylation and
amidation reactions have occurred. This data is also reinforced by the appearance of three strong
absorption bands at 3437.50, 1651.07, and 1510.26 cm™ respectively derived from a stretching
of N-H group of secondary amides, C=0 group of secondary amides (amide | band), and C-N
group of secondary amides (amide Il band). Other supporting data are the appearance of three
strong absorption bands at 1150.21, 1170.79, and 551.64 cm™ respectively derived from the
stretching of SO, group, SO, symmetry, and SO, scissor. Thus, from the FTIR data the target
compound shows that the conversion reaction of the carboxylic acid group (RCO3H) in p-
coumaric acid as a starting material has changed to the amide group (R'CONHR) in N-
benzenesulfonyl-p-coumaramide.

The success of the N-benzenesulfonyl-p-coumaramide synthesis reaction of p-coumaric
acid is also supported by *H-NMR spectra data (Fig. 5).

TAMT TAMT . H H 74150
7,5635 H H Or 7.627T H H ']:|': O: 3. 3
66523 H_5 L p P 6,6517 H ,J L 3 . 1* 4* H 7 1598
,|, j/s“x\]f l "OH 10,3157 ~8 *T” _t“‘-'ar’ N7 g+
e g H 7,0316 . g o~ H 0H T -
58513 HO™ 7 *‘T’* 9H 58798 HO7 9 CH 70m6 e N HTAIS
73635 T.6277 A
6,653 H 66517 H
p-Coumaric acid N-Benzenesulfonyl-p-coumaramide
(Starting Material) (Synthesis Product)

Figure 5. Interpretation of "H-NMR (500 MHz, CDCls) spectrum data of p-coumaric
acid and N-benzenesulfonyl-p-coumaramide synthesis product

The *H-NMR spectrum of the target compound did not show any signal at &y 10.3157

ppm (1H, s, 1) derived from a proton of the p-coumaric acid (OH-1). This data is also reinforced
by the appearance of a signal at 34 5.9762 ppm (1H, s) derived from proton amide (NH).
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Other supporting data are the appearance of three signals at oy 7.4301 ppm (1H, d, 2*
and 6%*), 7.4180 ppm (1H, t, 3* and 5*), and 7.2598 ppm (1H, t , 4*) derived from aryl protons
(ArH) in ortho, meta, and para positions. Thus, the signals appearing in the *H-NMR spectrum
of the target compound are in accordance with the proton character of the N-benzenesulfonyl-p-
coumaramide compound (Fig. 5).

The interpretation of **C-NMR spectrum data (500 MHz, CDCls) of the target compound
(Fig. 6) also strengthens the results of FTIR and *H-NMR spectrum analysis above.

1247254 126,9137
1301769 1302055 worne N /

- 17 WSS = - % ,

e Ok O L. rj_-,_.

J- 170,3133 1160083

1301769 1302055

“-‘- 5 1*  4*a— 126,258

1160785 . - . A - 2 -
§ A4 N1 6n 87 Pl 1N 138035
1278473 = 12.‘-1 456 0O: E‘J,.r 5+
158,0956 | o 158,0956 | H & hY
e 1152113 T 1152113 . ; 5
HO 130769 HO ¥ 1301769 124,7254 126,913
1160785 1160983
p-Coumaric acid N-Benzenesulfonyl-p-coumaramide
(Starting Material} (Synthesis Product}

Figure 6. Interpretation of **C-NMR spectrum data (500 MHz, CDCls) p-coumaric acid
and N-benzenesulfonyl-p-coumaramide synthesis product

The **C-NMR spectrum data of the target compound shows the presence of the aryl carbon
signals (C-aryl) not found in the spectrum of p-coumaric acid as a starting material. The signals of
the aryl carbon atoms (C-aryl) are dispersed into four &¢ values, ie ¢ 138.7135 ppm [(C-terminal
aryl) (C-S0,)], 8¢ 124.7254 ppm (C-o0 aryl ), ¢ 126.9137 ppm (C-m aryl), and 3¢ 126.2358 ppm
(C-p aryl). While the signals of other carbon atoms that emerge from the target compound are in
accordance with the signals of carbon atoms from p-coumaric acid (Fig. 6). Therefore, the signals
appearing in the **C-NMR spectrum of the target compound are in accordance with the carbon
skeleton of the N-benzenesulfonyl-p-coumaramide (Fig. 7).

o O 23

N7

L@ 6x5x

Figure 7. The carbon framework of the N-benzenesulfonyl-p-coumaramide
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4. CONCLUSION

The N-benzenesulfonyl-p-coumaramide has been successfully synthesized from p-
coumaric acid through acylation and amidation reaction steps. The N-benzenesulfonyl-p-
coumaramide is a white solid (yield 78.57%) with a melting point of 145-147 °C and TLC (SiO,,
n-hexane : chloroform =6 : 4 v/v, Rf = 0.45).

Suggestion

Biological activity of N-benzenesulfonyl-p-coumaramide needs to be tested further so
that these compounds can be used as raw materials for anticancer and antibacterial drugs.
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