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Synthesis is one of the models for the formation of a new drug or compound with
the aim of obtaining better activity at an economical price. HPMpFBP has been
synthesized by mixing of 1-phenyl-3-methyl-5-pyrazolone and 4-fluorobenzoyl
chloride. In the synthesis of HPMpFBP, a new compound namely 1-phenyl-3-

Received: August 05, 2021 methyl-4-(4-fluorobenzoyl)-5-pyrozolone has been obtained. The sample then

characterized by non-invasive methods using Raman spectroscopy, Nuclear
Magnetic Resonance (NMR) Spectroscopy and FTIR. Through this
characterization process, wavelength information, chemical shift, and functional
FTIR groups (chemical structure) of HPMpFBP samples were obtained. HPMpFBP
HPMpFBP ) has a chemical structure of C17H13N202F, the highest wavelength carried out by
Nuclear  Magnetic characterization using Raman is 1643.91 cm-1, the highest chemical shift
(NMR) Spectroscopy characterized by using NMR (Nuclear Magnetic Resonance) is 7.8628 ppm, and
Raman Spectroscopy the functional groups identified by using FTIR are (O-H, C-H, C=C, C=0, C-
Synthesis N). Information from the HPMpFBP sample characterization process using
mentioned characterization methods was compared with previously reported
results.
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1. INTRODUCTION

Creating a new compound requires modifying the chemical structure through chemical reactions
in one way, namely synthesis. The synthesis is expected to form a new compound with a higher
pharmacological activity than the parent compound (Purwanto, 2013). In the synthesis process, there is
a reflux process where the reflux process aims to speed up the reaction by heating but will not reduce
the number of substances present. Reflux is done to speed up the reaction by heating but not reduce the
amount of substance present (Fatimura, 2017). In the synthesis process, there will be a reflux distillation
process. Where reflux is a process that must be passed so that the reactions that occur can run more
quickly and perfectly so that the results are obtained with a fairly good yield.

HPMPpFBP is a compound obtained from a synthesis process carried out by mixing materials or
subtances used to obtain the results of the HPMpFBP synthesis compound. HPMpFBP is often referred
to as 1-Phenyl-3-Methyl-4-(4-Fluorobenzoyl)-5-Pyrozolone (Jensen et al., 1959; Mustaffa & Illyas Md
Isa., 2011). Where the main ingredients of HPMpFBP synthesis are 1-Phenyl-3-Methyl-5-Pyrozolone
and 4-Fluorobenzoyl chloride. The compound 1-phenyl-3-methyl-5-pyrazolone has a chemical structure
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of C10H10N20 with a molecular weight of 174.2, boiling point 549°F at 105 mm Hg, and melting point
261°-266°F. Furthermore, 4-fluorobenzoyl chloride has a chemical structure of C;HsCIFO with a
molecular weight of 158.56, boiling point 481.99 (K), a melting point 287.53 (K), and a density of 39.41
(Bar) at 682.73(K). Therefore, from the HPMpFBP synthesis process a chemical structure is obtained
Ci17H13N202F. A picture of the chemical structure of HPMpFBP can be seen in Figure 1. The synthesis
of HPMpFBP had been carried out by other researchers with the same and different compound names.
Jensen et al. (1959), and Mustaffa & lllyas Md Isa (2011) named their synthesis result as HPMpFBP,
while Meera et al. (2004) and Remya et al.(2006) named their synthesis result as HPMFBP. In this study,
the authors followed the synthesis of Jensen et al. (1959), and Mustaffa & lllyas Md Isa (2011) but there
are different ingredients and different amounts of the many substances used, the differences can be seen
in Figure 2.
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Figure 1. HPMpFBP chemical structure

In this study, the HPMpFBP compound was characterized using non-invasive techniques,
namely by using Raman Spectroscopy, NMR (Nuclear Magnetic Resonance) and FTIR. The HPMpFBp
had been synthesized by Jensen et al. (1959), and Mustaffa & Illyas Md Isa (2011) but the HPMpFBP
samples had not been characterized so that how many functional groups were present in the samples is
still unknown. Then Saleh et al. (1990), Meera et al. (2004), Remya et al. (2006), and Petrova et al.
(2011) have also synthesized and characterized HPMpFBP samples using Nuclear Magnetic Resonance
(NMR) Spectroscopy and FTIR. However, they did not use Raman Spectroscopy as a comparison
between the main ingredient, namely PMP (1-phenyl-3-methyl-5-pyrozolone) and HPMpFBP after
being added with other ingredients.

Raman bias is expressed in the form of friction energy from a given radiation (Acm™) but
simplified to cm? (Holze, 2007). The NMR parameter is a chemical shift that is usually expressed in
ppm from an internal reference and provides information on the type of hydrogen and carbon bound to
each nucleus (Hore, 2015). Infrared spectra contain many absorption bands which are associated with
the vibration system / vibration in the molecule. Each molecule has unigue characteristics, so it is
necessary to identify comparisons made under the same conditions (Sastrohamidjojo, 2001).

The characterization results obtained by Mustaffa & Illyas Md Isa (2011) are the infrared
spectrum (IM) shows v(C-H, 3060 cm; v(stick OH-----Q), 2600 cm; v(pyrazolone bracelet stretch),
1458 cm!; v(C-0), 1200 cm?; and v(bending from zero), doublet line 800 cm™. On the *H NMR
spectrum, the pepper displacement is 7.20-8.00 ppm. While, the characterization results obtained by
Meera et al. (2004) and Remya et al. (2006) are *H NMR (CDCL;) data : & (ppm) 7.17-7.87, and IR
(KBr) data (v cm™); 2800, 1620 (C=0), 1590, 1500, 1356, 1214, 752; Elemental analysis: calculated for
C17H13N202F. In the spectrum *H NMR spectrum of HPMFBP, no peak corresponding to the enolic -
OH has been observed. However, the absence of a peak at & 3.4 ppm, corresponding to the methylene
proton at the fourth position of the pyrazolone ring, confirms the existence HPMFBP in the enolic form.

Asnawati et al (2013) stated that the characterization of biosensors using FCGOXCP/GOx/CA
material against glucose with a regression coefficient of 0.996 with a linear range of 0.1-3 mM; detection
limit of 0.01 mM; sensitivity of 0.989 pA / mM; reproducibility of 0.07-0.3%; lifetime 1 day. Utamiyanti
et al. (2016) stated that the material that can be used to detect glucose is SiO,-CuO (B) material with the
resulting sensitivity and detection limit values of 0.7691 pA/mM and 0.1607 mM. Wahyuono et al.
(2017) conducted a test to detect glucose levels in blood using the Raman method with the results of the
Raman scattering at 1121 cm™ resulting in measurements with high linear correlation and good
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sensitivity. Mohd Yazid et al.(2014) conducted a review of several glucose biosensor materials and
found that zinc oxide and nickel oxide materials with high isoelectric point (IEP) can be used as an
electrode material for glucose biosensors.
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Figure 2. Steps of HPMpFBP characterization.

This study aims to synthesize and characterize the HPMpFBP samples used for glucose level
detectors using a non-invasive method. The non-invasive methods used are Raman spectroscopy,
Nuclear Magnetic Resonance (NMR) Spectroscopy and FTIR which will later provide information
about wavelengths, chemical shifts and functional groups contained in the HPMpFBP sample.
Furthermore, the results were compared with previous researches (Jensen et al., 1959; Meera & Reddy,
2004; Mustaffa & lllyas Md Isa., 2011; Petrova et al., 2011; Remya et al., 2006; Saleh et al., 1990).
Then, we perform an analysis of the HPMpFBP sample whether it can be used for glucose detectors or
not.

2. METHOD

The stages of this research are sample preparation, the HPMpFBP synthesis process, HPMpFBP
sample characterization using Raman Spectroscopy, Nuclear Magnetic Resonance (NMR)
Spectroscopy, and FTIR (Figure 2). Jensen (1959), Mustaffa & Illyas Md Isa (2011) and Petrova et al.
(2011) had carried out a different synthesis method of HPMpFBP and a slightly different material than
our work, but had almost the same chemical shift value. The amount of substances and materials used
were also different. Furthermore, while Ca(OH). normally used by other researchers, we used NaOH as
the material. The research stages carried out for the synthesis of the HPMpFBP carried out in this study
are depicted in the flow chart shown in Figure 3.

Data processing from the HPMpFBP characterization process used Origin software and the
ACD/NMR Processor Academic Edition. Data characterization using Raman Spectroscopy was carried
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out in two aspects, namely by comparing the results of the PMP sample characterization with
HPMpFBP. The data obtained from the characterization process using Origin software are analyzed.
This software will be generated data values in the function of wavelength and Raman shift. In
characterizing HPMpFBP using Nuclear Magetic Resonance (NMR) Spectroscopy, a graph of chemical
shift and absorption will be generated. In the sample analysis process using Nulear Magnetic Resonance
(NMR) Spectroscopy, the ACD / NMR Processor Academic Edition software was used. The results
were compared with previous studies (Meera & Reddy, 2004; Petrova et al., 2011; Remya et al., 2006;

Saleh et al., 1990).
C start )

Weigh 30 g of 1-phenyl-3-methyl-Spyrazolone, put it in a boiling flask, then add 180
ml 1,4-dioxane to the boiling flask containing 1-phenyl-3-methyl-5-pyrozolone

v

> Heat to temperature + 50 °C while stirring using a magnetic stirrer
V
< / Weigh 24 g of NaOH /
v

Add 20 ml of 4-fluorobenzoyl chloride

y
Reflux process during + 3 hours until to boiling point + 100 °C

!

Leave it to be the same as room temperature

v

Add 100 ml 2M HCL, then shaken using a magnetic stirrer

y

After the sediment is produced, wash it with distilled water and ethanol while
filtering until the water that is released is clean

v

Put the precipitate into the oven until it dries

v
D

Figure 3. Steps of the HPMpFBP sample synthesis process.

Characterization using FTIR produce a graph in the form of wavelength, functional group and
intensity of the energy function of sample. The Origin software was used to obtain the value of the
wavelength of HPMpFBP sample and the result was compared with other studies (Meera & Reddy,
2004; Mustaffa & lllyas Md Isa., 2011; Remya et al., 2006).
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Figure 4. (a) The results of PMP and (b) HPMpFBP from characterization using Raman Spectroscopy.
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3. RESULTS AND DISCUSSION

3.1 Characterization of HPMpFBP Using Raman Spectroscopy

The results of the PMP and HPMPpFBP analysis from characterization using Raman
Spectroscopy can be seen in Figure 4. The peaks of the PMP data from Origin software were observed
at 145.581 cm?, 248.63 cm, 1005.39 cm, 1317.97 cm™?, 1368 cm™, and 1597.24 cm™ (Figure 4a).
Tthe peaks of the HPMpFBP were observed at 118.371 cm, 653.683 cm™, 810.634 cm™, 996.549 cm-
1,1218.84 cm™,1306.32 cm?, 1597.24 cm?, and 1643.91 cm* (Figure 4b). Thus, the highest wavelength
is at 1643.91 cm. From Figure 4 (a) it can be seen the highest wavelength for PMP data is 1597.24 cm-
1, while the highest wavelength for HPMpFBP 1643.91 cm™. There is a wavelength difference of 46.67
cml. Table 1 summarizes the comparison between the results of PMP and HPMpFBP.

Table 1. Comparison of the results of PMP and HPMpFBP.

PMP characterization

results

HPMpFBP

characterization

results

145.581 cmt 118.371 cm*
248.63 cmt 653.683 cm!
1005.39 cm? 810.634 cm?
1161.73 cm? 996.549 cm!
1317.97 cm? 1218.84 cm?
1368.61 cm 1306.32 cm
1597.24 cm? 1597.24 cm?

- 1643.91 cm

3.2 Characterization of HPMpFBP using Nuclear Magnetic Resonance (NMR) Spectroscopy

Figure 5 shows the results of HPMpFBP analysis using ACD / NMR Processor Academic
Edition software. The results of NMR characterization can be seen in Table 2. We obtained the highest
chemical shift of 7.8628 ppm. Other researchers (Meera & Reddy, 2004; Petrova et al., 2011; Remya et
al., 2006; Saleh et al., 1990) obtained the highest chemical shift for HPMpFBP samples of 7.87 ppm.
Thus, our result is similar to some previous studies.

ISSN: 1979-4657 (Print); ISSN: 2614-7386 (Online) 113



Yusri et al.: Synthesis and Characterization of HPMpFBP Using Raman Spectroscopy
1H_HPMPFEP-1 jdf 4]
1H_HPMPFBP-1.jdf 21229 —l :
e
10 L l
—F —
09 012
|
1H_HPMPFBP-1.jdf 7.1985
E—
0.8 7.8628 7.2157 22 2.1 20
78479 76601 7.4694 74522 72524 Chemical Shift (ppm)
07 7845676709 7.4843 —ﬂ r 732514 j |
A JHL AL IV Ve
z 08 ) D2 0.01 0.02 0.02 0.01 0.02 0.02 0.03 0.02
I Pl Lo I
E 054 e e e e e e e e e e
7 7.5 74 73 72
Hona Chemical Shift (ppm)
2 1H_HPMPFEP-1 jdf
5 03 36959—|
-
B &
nz3= ~ 5 2 2 2 0.0 ]
7
0.1 3.70 365 f/
Chemical Shift (ppm) [
o | H‘\L*
-0
0.01 0.02 0.02 0.02 0.01 0.01 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.00 0.02 0.02 0.03 0.02 0.m 012
| A T A O O e | ]
T T T T T T T T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 55 50 45 40 35 30 25 20

Chemical Shift (ppm)

Figure 5. Results of HPMpFBP analysis using ACD / NMR Processor Academic Edition software.

Table 2. Comparison of the HPMpFBP from current study with Saleh et al.

(1990).
Chemical Shift (ppm) Current study Saleh et al. Functionl
(1990) Group in the
'H NMR
7.8-7.9 (ppm) 7.8456 ppm 7.852 ppm CH3-NZ_
7.8479 ppm 7.856 ppm CHs-C=0
7.8628 ppm 7.867 ppm
7.870 ppm
7.872 ppm
7.6-7.7 (ppm) 7.6601 ppm 7.662 ppm CH3-N:
7.6709 ppm 7.671 ppm CHs-C=0
7.682 ppm
7.691 ppm
7.695 ppm
7.4-7.5 (ppm) 7.4522 ppm 7.456 ppm CHs-C=0
7.4694 ppm 7.462 ppm
7.4843 ppm 7.472 ppm H-C=
7.482 ppm
7.489 ppm
7.3-7.4 (ppm) 7.3251 ppm 7.300 ppm H-C=
7.314 ppm
7.325 ppm
7.328 ppm
7.1-7.26 (ppm) 7.1985 ppm 7.183 ppm H-C=
7.2157 ppm 7.191 ppm
7.2524 ppm 7.199 ppm
7.205 ppm
7.213 ppm
7.221 ppm
7.261 ppm
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Figure 6. Results of HPMpFBP analysis using Origin software.

3.3 Characterization of HPMpFBP Using FTIR

The results of the HPMpFBP analysis using Origin software can be seen in Figure 6 and
wavelength and functional groups resulting from the analysis process is given in Table 3. The results
were compared with that obtained by Meera et al. (2004) and Remya et al. (2006). Our result is slightly
different from Meera et al. (2004) and Remya et al. (2006). In the O-H functional group, we obtained a
wavelength value of 3302 cm, while Meera et al. (2004), Remya et al. (2006) obtained a wavelength
value of 2800 cm™, but for the functional group from the infrared table there is no wavelength range
value obtained. The area between 2000-4000 cm™ is a special area which is often very complicated,
because the vibration of stretches and bends causes absorption in this area (Lau, 2011).

Table 3. Comparison of the HPMpFBP analysis from current study with Meera et al. (2004) and Remya et

al. (2006).
Current study Meera et al. (2004) Remya et al. (2006)
Wavelength Functional Wavelength Functional Wavelength Functional
groups groups groups

3302 cm? O-H - - - -
2936 cm™? C-H 1356 cm? C-H 1356 cm? C-H
1429 cm? C-H
879 cm? C-H 752 cm? C-H 752 cm? C-H
792 cm? C-H
1623 cm? C=0 1620 cm? Cc=0 1620 cm? C=0
1572 cm’? c=C 1590 cm’? c=C 1590 cm? c=C
1503 cm'? c=C 1500 cm'? c=C 1500 cm? Cc=C
1255 cm? C-N 1214 cm? C-N 1214 cm? C-N

In the C-H functional group, we obtained a wavelength value of 792-2936 cm* while Meera et
al. (2004) and Remya et al. (2006) obtained a wavelength value of 752-1356 cm™. There is a shift from
the three results which may be due to the overlap of the strain absorbance of the bonds which cause
difficulties in analysis (Dachriyanus, 2004).

A wavelength value of 1623 cm was obtained for the C=0 functional group. This value is close
1620 cm from Meera et al. (2004) and Remya et al. (2006). Thus, there is a shift of 3 cm*. The position
of the absorption band can vary depending on the type of compound and its environment (Dachriyanus,
2004). In the functional group C=C, we obtained a wavelength value of 1503-1572 cm, while Meera
et al. (2004) and Remya et al. (2006) obtained a wavelength value of 1500-1590 cm™. At these
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wavelengths, there are differences in the structure and arrangement of the molecules that cause the
distribution of the absorption peak to change due to various interactions so that they cannot be
interpreted correctly.

In the C-N functional group, the authors obtained a wavelength value of 1255 cm while Meera
et al. (2004) and Remya et al. (2006) obtained a wavelength value of 1214 cm. At this wavelength
value there is also a difference of 41 cm, this is because at a wavelength of 500-1500 cm it has a very
complicated absorption where there will be an overlap of the CX bond strain absorbance (X=0, N, S, P
and halogens) which will cause difficulties in the analysis (Dachriyanus, 2004).

4. CONCLUSION

This research has succeeded in producing the compound HPMpFBP from the synthesis process
mixing between 1-phenyl-3-methyl-5-pyrozolone + NaOH + 4-fluorobenzoyl chloride + HCL. The
compound was named by 1-phenyl-3-methyl-4-(4-fluorobenzoyl)-5-pyrozolone or abbreviated as
HPMpFBP. The HPMpFBP has a chemical structure of Ci7H13N2O2F with the highest wavelength of
Raman Spectroscopy characterization of 1643.91 cm™. The chemical shift from Nuclear Magnetic
Resonance (NMR) Spectroscopy characterization is less than 8 ppm. Finally, a functional groups from
characterization using FTIR is (O-H, C-H, C=0, C=C, C-N).
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