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Abstract- Schiff base is a compound that is produced when
primary amine and aldehydes or ketones reacted under certain
situations. Schiff base compounds have the characteristic of a
C=N (imine) functional group. The Schiff base compound was
synthesized from 4-formylpyridine and p-anisidine using a stirrer
method with water as the solvent and a 15-minute synthesis time.
FTIR spectrophotometer and GC-MS are being used to identify
the product of Schiff base compound. The BSLT (Brine Shrimp
Lethality Test) method has been used to test the toxicity and LCso
values are used as parameters for the toxic levels of Schiff base
compound. The results showed the synthesis product have a yield
99.86%. The product of the synthesis of Schiff base compounds
has a physical characteristics such as: greenish-gray solid with a
melting point of 91-93.5 °C. The results of characterization using
FTIR showed a typical absorption of the C=N group with the
target compound at a wavenumber of 1620 cm™. The results of
the GC-MS characterization showed one signal with a retention
time of 36.5 minutes and a 100% area. The molecular ion of the
m/z was 212, which also corresponded to the molecular weight of
the compound 4-methoxy-N-(pyridine-4-ylmethylene)aniline. The
results of the toxicity test of Schiff's base compound using the
BSLT (Bhrine Shrimp Lethality Test) method showed the
presence of toxic properties that have potential as anti-cancer
with an LCso value of 18.66 ppm.
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I. INTRODUCTION

A Schiff base is a compound with a characteristic imine or
azomethine functional group. [1]. The condensation process
between the primary amine and the carbonyl functional group
(aldehyde or ketone) can produce in the Schiff base
compounds [2]. Schiff base compounds, both natural and
synthetic, have biological applications such as antibacterial [3-
5], antifungal [6], antimicrobial [7-8], antitubercular [9],
antioxidant [10], and anticancer [11].

The synthesis of Schiff base compounds can be carried out
in two ways: using conventional methods and green chemistry
methods. The conventional method is a method of
synthesizing Schiff base compounds using reflux which can be
complete using an acid catalyst [12] and organic solvents [13].

Conventional synthesis of Schiff base compounds can
increase the usage of environmental contaminants to humans
and the environment, so a more effective synthesis technique,
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called the green chemistry method, is required for Schiff base
compounds [14]. The synthesis of Schiff base compounds
using the green chemistry method can be done using the stirrer
method with water solvent [15], natural acid catalysts [16],
grinding without using catalysts and organic solvents [17],
grinding method using a natural acid catalyst [18], and using a
microwave method with water solvent [19]. In this research,
the Schiff base compound was synthesized using stirrer
method with water solvent.

Toxicity test method is a preliminary test used to
determine the various bioactivities of the sample [20]. In this
study, the toxicity test of Schiff base compound using Brine
Shrimp Lethality Test (BSLT). BSLT method is an analytical
method that has been widely used for toxicity tests. The
advantages of using a Brine Shrimp Lethality Test (BSLT)
method are; fast, simple, low requirements, sturdy,
inexpensive, and high repetition rate [21]. The Median Lethal
Concentration (LCsg) can be used to express the result of the
toxicity using the Brine Shrimp Lethality Test (BSLT)
method. Lethal concentration is the optimum concentration
that can kill 50% of organisms in treatment, in this case,
shrimp larvae from Artemia salina. The level of toxicity of
Schiff base compounds based on the LCsg value can be seen in
table I [22].

TABLE |
ToxiciTy LEVEL BASED ON LCs VALUE
Toxicity level L Cso (ug/mL)
Non Toxic >1000
Low 500-1000
Medium 200-500
High 100-200
Very High 1-100
Il. METHODOLOGY

This research was implemented on a laboratory scale at the
Organic Laboratory of the Department of Chemistry, Faculty
of Science and Technology, State Islamic University (UIN)
Maulana Malik Ibrahim Malang.

A. synthesis of 4-methoxy-N-(pyridin-4-ylmethylene)aniline
[15]
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To a mixed solution of 1,1042-gram of p-anisidine
compounds (0.01 mole) and 10 mL of water, add 1,2567-gram
4-formylpyridine compounds (0.01 mole). The resulting was
then stirred at 450 rpm in a glass beaker for 15 minutes at
room temperature. The solid formed is then filtered and dried
in a desiccator until the weight is constant

B. Characterization of 4-methoxy-N-(pyridin-4-ylmethylene)

aniline

Product of the Schiff base compound was characterized for
its properties in the form of shape, color, mass, and melting
point. Product characterization using FTIR was obtained using
Shimadzu Infrared Spectrophotometer (Brawijaya University
of Malang), using KBr plate. While GC-MS characterization
using QP2010S/Shimadzu was obtained from the Gajah Mada
University of Yogyakarta.

C. Toxicity Test [23-24]

Stock solution with a concentration of 500 ppm of Schiff's
base compound can be done by weighing 12.5 mg of Schiff's
base compound, then put into a 25 mL volumetric flask with
the addition of chloroform solvent to the mark and
homogenized. The sample solution concentrations of 10, 15,
20, 25, 30, and 35 ppm were pipetted from the stock solution.
The solvent is evaporated to dryness after pouring the solution
into a vial. 2 mL saltwater was added to the vial and mixed
thoroughly. Then 100 pL of dimethyl sulfoxide (DMSO)
solution was added. After that, add a drop of bread yeast
solution and 10 Artemia salina (L.) shrimp larvae into the vial
glass. Finally, add seawater until the volume becomes 10 mL.
Each concentration was repeated 3 times. The LC50 value was
defined using probit analysis with Minitab software where
confidence level is 95%.

1. RESULT AND DISCUSSION

Physical characterization of the base compound Schiff 4-
methoxy-N-(pyridine-4-yImethylene)aniline  consisted  of
phase, yield, color, and melting point characterization. This
can be seen in table I. The difference in color and melting
point between the reactants and the product compounds
indicates the formation of a new Schiff base compound.
Figure 1 depicts the reaction formation of a Schiff base
compound.
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Fig. 1. Reaction formation of a Schiff base compound

4-methoxy-N-(pyridine-4-ylmethylene)aniline

FTIR spectrophotometer was carried out to determine the
functional group product and to ensure that the resulting of the
compound was 4-methoxy-N-(pyridine-4-ylmethylene)aniline,
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TABLE Il

PHYSICAL OBSERVATIONS REACTANTS AND PRODUCTS OF SCHIFF BASES

Observation 4-Formylpyridine | p-Anisidine Schiff base
Phase Liquid Solid Solid
Color Clear brown Black Greenish-gray

Mass (gram) 1,1042 1,2567 2,1181

Yield (%) - - 99,86%
Melting point (°C) -4 19 57,2 %81 91-93,5

Source; 1 Saglam et al., 2007 2% S, Abed et al., 2015

which the results of the spectrum of was carried out by
comparing the product compound with the two reactants.
Figure 2 shows Schiff base product has sharp and strong
absorption of the C=N functional group at wavenumber region
of 1620 cm, while the 4-formylpyridine and p-anisidine have
a characteristically functional group C=0 and N-H which
indicated aldehyde and primary amine compounds at
wavenumber 1712 cm? and 3323-3347 cm?. The
disappearance of the C=0 and N-H functional groups in the
product spectra, which are characteristic of primary aldehyde
and amine compounds, indicated the formation of a new
Schiff base compound with an imine functional group (C=N).
The characterization of the synthetic product using GC-MS
was carried out to determine the purity of the synthesized
product and to estimate the presence of the target 4-methoxy-
N-(pyridine-4-ylmethylene)aniline from the structure of the
chemical formed based on the analysis of molecular ions, base
peak spectra, and patterns fragmentation of the m/z molecular
ion. On the chromatogram, Figure 4.4, the synthesized product
consists of one chromatogram signal with a retention time of
36 minutes and a % area of 100%, which indicating the
product has a compound purity of 100%. According to the
mass spectra in Figure 4.5, the synthesis compound product
has a molecular ion (M+) m/z 212, which also corresponded to
the target compounds molecular weight of 212.09,
strengthening the suspicion of the formation of the Schiff base
compound 4-methoxy-N-(pyridine -4-ylmethylene)aniline.

—— c) 4-methoxy-N-(pyridine-4-methylene)aniline
——b) p-Anisidine
—— a) 4-Formylpyridine
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Fig.2. Spectrum IR of Schiff base and reactant
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Fig. 3. Synthetic product chromatogram results
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The results of toxicity test using probit analysis with
Minitab 17 software where the confidence level is 95% in
table 111, the value of LCso (Median Lethal Concentration) of
Schiff base compound 4-methoxy-N-(pyridine-4-
ylmethylene)aniline is 18.66 ppm. This means that the Schiff
base compound with a concentration of 18.66 ppm can Kkill
50% of the test organisms, in this case, Artemia salina L.
shrimp larvae. Schiff base compound 4-methoxy-N-(pyridine-
4-yIlmethylene)aniline has an LCsg value of 18.66 ppm (LCsp <
100-30 ppm) [21], so it can be assumed that the Schiff base
compound product has high toxicity and has potential as an
anti-cancer [13]. As compared to the reactants, Schiff base 4-
methoxy-N-(pyridine-4-ylmethylene)aniline has a greater
toxicity value. The LCso value for the compound 4-
formylpyridine and p-anisidine was 43,64 and 22,42 ppm [27-
28].

TABLE I1I
THE RESULTS OF ToXICITY TEST USING PROBIT ANALYSIS

Concentration | : Total shrimp LCso
(ppm) 6 Mortality larvae (ppm)

10 24,14 10

15 38,34 10

20 54,34 10
25 69,65 10 18,66

30 82,12 10

35 90,75 10

IV. CONCLUSION

The synthesis of Schiff base compounds produced a
greenish-gray solid product with a melting point of 91-93.5 °C
and a yield of 99.86%. The C=N functional group in the IR
spectra is shown at a wavenumber of 1620 cm™. The purity of
the product compound in GC is 100% with the molecular ion
peak (m/z) in the MS spectra is 212, which corresponds to the
molecular weight of the target compound 4-methoxy-N-
(pyridine-4-yImethylene)aniline. Schiff base compound has
potential as an anti-cancer with an LCso value of 18.66 ppm
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