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derivative and its antibacterial, antifungal,
antimalarial and antituberculosis activity studies
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Abstract

In this study, 2-hydroxyacetophenone-4-hydroxy benzohydrazone (HAHBH) was synthesized by the
condensation reaction of 2-hydroxy acetophenone and 4-hydroxy benzohydrazide in the presence of
glacial acetic acid. This hydrazone compound was characterized through IR, 1H-NMR and 13C-NMR
and Mass spectroscopic measurements and Elemental analysis. The synthesized compound has shown
Antibacterial, Antifungal, Antimalarial and Antituberculosis Activity.
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Introduction

In Schiff-base family hydrazones are very special organic compounds and it is more
substantial reagent in different organic reactions such as hydrazone iodination, Shapiro and
Bamford-Stevens reaction [ to vinyl compound. Hydrazones are intermediates in the Wolff-
Kishner reduction and used as a good spectrophotometric reagent for the determination of
metal ions in spectrophometric study [. Generally, hydrazones are prepared by the
condensation of the aldehyde or ketone and hydrazide in suitable solvents with the general
structure RIR2C=N-NH2 [,

Hydrazones are useful in many ways like analytically, catalytically in pharmacology,
toxicology, pharmaceutical science etc. and it is also present in bioactive heterocyclic
compounds, but it provided wide range of applications in biological and pharmaceutical fields
[l In biological field they are also act as antitubercular B, antitumor [, antimicrobial [,
antimalarial, analgesic, antiinflammatory and antiplatelet, antidepressant [], antimycobacterial,
antiviral, anticonvulsant I, antifungal, anticancer [*°], antioxidant **! agent.
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Experimental

Materials and Methods

In this work all the reagents and chemicals are used analytical
grade (AR). Double distilled water was used throughout
experiment. Shimadzu (Model Name: IRAFFINITY-1S) FT-
IR spectrometer is used for functional group identification.
Mass spectra was recorded by using an Electron Multiplier
Detector in Mass Spectrophotometer System AB SCIEX and
QTRAP-4500 Model with standard accessories. 1H and 13C
NMR spectra was recorded in Bruker AVANCE NEO 500
MHz NMR spectrometer.

The molecular formula of synthesized compound
C15H14N203 was confirmed by elemental analysis and
biological activity like antimicrobial, antimalarial and
antitubercular activity were also done.
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Synthesis of 2-hydroxyacetophenone-4-hydroxy
benzohydrazone (HAHBH)

Solution of 2-hydroxy acetophenone (3.40 g, 25 mmol) in 50
mL ethanol and 4-hydroxy benzohydrazide (3.80 g, 25 mmol)
in 50 mL ethanol were prepared. These two solutions were
mixed in 250 mL round bottom flask. 5 mL glacial acetic acid
was added as a catalyst. This mixture was refluxed for 4 hours
in water bath and after refluxing light yellow-colored solid
was appeared and then progress of the reaction was checked
by TLC technique. Resulting reaction mixture was cooled at
room temperature and then reaction mixture was poured in
ice. Shiny light yellow colored precipitates were formed. The
precipitates were filtered, washed with cold ethanol and dried
in oven for 2 hours at 95 °C. Percentage of yield was found
90.84%. The product was recrystallized from ethanol and
melting point of HAHBH was found to be 249-250 °C.

4-hydroxy
benzohydrazide

2-hydroxy
acetophenone

Results and Discussion

Characterization of compound

IR Spectra: The infrared (IR) spectrum of the compound is
presented in figure 1. The formation of the Schiff base was
confirmed by following band frequencies of particular
functional group. The peak was observed at 3305 cm™ is
assigned to -OH group 2 and peak at 3238 cm™ is assigned
to -NH group % 4 and peak at 1643 cm™ indicates -C=O
group. A peak at 1606 cm-1 and 1595 cm-1 are assigned -C=N
(12, 181 group and this is indicating the absence of -NH2 in

0 ° ? /N
N NH; OH N
- H OH
HO -H0  HO

2-hydroxy acetophenone-4-hydroxy
benzohydrazone

structure of compound. The band at 1033 cm—1 is identified
the presence of N-N group 15 161 A weak peak at 3057 cm-1
is due to aromatic -C-H bonds.

Table 1: FTIR data of hydrazone reagent

FTIR Bands (cm-1)

Sample -NH -OH -C=0 -N-N -C=N

HAHBH 3238 3305 1643 1033 1606

Fig 1: IR Spectra of HAHBH

1H NMR Spectra: 1H-NMR Spectra of compound HAHBH
is recorded in d6-DMSO solvent and it is presented in figure
2. In the low field region proton spectra show one singlet peak
of azomethine proton at 10.22ppm. The hydroxyl proton(C-
OH) of 2-hydroxy acetophenone and 4-hydroxy
benzohydrazide show singlet at 13.51ppm and 11.11ppm
respectively. In high field region compound show one singlet

at 8 (2.499) ppm, which is belongs to methyl hydrogens (-
CH3). The all aromatic hydrogens show peak in low field
region, among them two hydrogens are showing triplet at &
(6.88-6.91) ppm, & (7.28-7.31) ppm, two hydrogens are
showing doublet at 6 (6.61-7.62) ppm, 3 (7.89-7.91) ppm and
four hydrogens of 4-hydoxy benzohydrazide show one
doublet at & (6.94-6.95) ppm.
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Table 2: 'H- NMR data of HAHBH

0 value in ppm

Assignments

2.4998 (s,3H) C-CH3
10.22(s,1H) >N-H
10.22(s,1H) >N-H
11.11(s,1H) C-OH (4-hydroxy benzohydrazide)
13.51(s,1H) C-OH (2-hydroxy acetophenone)

6.88-6.91(t,1H)
7.28-7.31(t,1H)
6.61-7.62 (d,1H)
7.89-7.91(d,1H)
6.94-6.95(d,4H)

Aromatic hydrogens

HN1
1H 8=can DMSO {D:\Spectra} nmr 4

13,5164
— 11.110%
2.4538

—10.221%

|
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Fig 2: 'H- NMR Spectra of HAHBH
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13C-NMR spectra: - 13C-NMR spectra for ligand (500Hz,
d6 -DMSO) 3(ppm): 13.83 (C18); 39.08-39.75 (DMSO-d6);
115.04,117.27, 118.42, 119.51,123.35,128.28,130.24,131.02

(C1, C2, C5, C6, C12, C13, C14, C15) Aromatic carbons 7
19: C10 and C11 (157.01) ['7: 81; 158,74 (C4); 161.01(C3 and
C16) 19: 163.97 (C7) 181, [Figure 4]
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Fig 3: 13C- NMR Spectra of HAHBH

Mass Spectra: Mass spectra are shown in Figure 5. The
compound shows m/z value of molecular ion peak at 271-

1=270. This is corresponding to it’s the molecular formula
(Molecular Mass =270) C15H14N203.
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Fig 4: Mass Spectra of HAHBH
Table 3: Analytical and physical data of synthesized compound (HAHBH)
5 - -
Compound | Molecular Weight Color Melting Point % of Yield A)clsound by analys||j (From calculat;\clm)
HAHBH 270.3 g mol-1 Light Yellow 249-250 °C 90.84 66.575 (66.6) 4.938 (5.18) 10.372 (10.36)
Biological Activity of HAHBH from gram positive and Escherichia coli (MTCC 443) and
Antibacterial and Antifungal Activity: The in vitro Pseudomonas aeruginosa (MTCC 1688) from gram negative

antibacterial and antifungal activity of newly synthesized
hydrazone derivative was tested against the Staphylococcus
aureus (MTCC 96) and Streptococcus pyogenes (MTCC 442)

group of bacteria and Candida albicans, Aspergillus niger and
Aspergillus clavatus from group of fungi. The evaluation of
the antibacterial activity we have to used Microbroth Dilution
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Method and DMSO was used as diluents/solvent to get
desired concentration of drugs to test upon standard bacterial
strains. The strains were procured from Institute of Microbial
Technology, Chandigarh. Results shows the comparison of
MIC (pg/mL) value of the synthesized compound with
standard drugs that are presented in following chart. Chart
shows that synthesized compound gave equal MIC value that

https://www.chemijournal.com

of Chloromphenicol standard drug against E. Coli (MTCC
443) bacteria and HAHBH shows higher MIC value than that
of Ciprofloxacin against S. Aureus,

P. Aeruginosa, S. Pyogenes. HAHBH gives equal MIC value
that of Greseofulvin against C. Albicans (MTCC 227) fungi
and compound shows higher MIC value than that of Nystatin
against A. Niger and A. Clavatus

Antibacterial activity of HAHBH

125
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la“ |az lw“

£.Coli (MTCC
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B Chleramphenicol & Ciprofioxacin o HAHBH

Antifungal activity of HAHBH

1000

® Nystatin 8 Greseofulvin 8 HAHBH

Fig 5: a) Antibacterial activity of HAHBH and b) Antifungal activity of HAHBH

Antimalarial Activity: In vitro antimalarial screening was
carried out well microlitre plates according to the micro
screening procedure of Rieckmann and Co-workers 2% with
minor changes. The 3D7 strain of Plasmodium falciparum
culture was maintained in RPMI 1640 medium added with 25
mM HEPES, 0.23% sodium bicarbonate, 1% D-glucose and
10% heat inactivated human serum. After the D- sorbitol
treatments the asynchronous parasites of P. falciparum were
synchronized to obtain only for the ring stage parasitized
cells. For screening an initial ring stage parasitaemia of 0.8 to
1.5% at 3% haematocrit in a total volume of 200 pl of
medium RPMI-1640 was determined by Jaswant Singh
Bhattacharya (JSB) staining to evaluate the rings and
uniformally maintained with 50% RBCs (O+). The stock
solution of 5 mg/mL of each of the test sample are prepared in
DMSO and consequent dilutions were prepared by culture
medium. The 20 pL solution of diluted sample were added to
the test wells so as to final concentration are obtained range
between 0.4 pg/mL to 100 pg/mL in duplicate well containing
parasitized cell preparation. In a candle jar the culture plates
was incubated at 37°C temperatures. Thin blood smears were
prepared from each well and stained with JSB stain after 36-
40 hours. These slides were observed by microscope for the
record maturation of ring stage parasites in the presence of
different concentrations of the test agents like trophozoites
and schizonts. The inhibition of the test concentration of
complete maturation into schizonts was recorded as the
minimum inhibitory concentrations (MIC). Chloroquine was
used as a standard drug. After 38 hours incubation the mean

number of rings, schizonts and trophozoites was recorded per
100 parasites from duplicate wells and percent maturation
inhibition with respect to control group.

Compound shows antimalarial activity with 1C50 value 0.92
pg/mL against 3D7 strain of Plasmodium falciparum.
Following table 3 shows IC50 value of synthesized compound
which were found to be active 2% 22,

Table 3 Antimalarial Activity
Minimal inhibition concentration

Sr. No. Compound Mean IC50 value a
1 HAHBH 0.92 pg/mL
Standard drug (Chloroguine) 0.020 pg/mL

a: Mean values in representative screening. Experiments were
performed in duplicate.

Antituberculosis Activity

Isoniazid and Rifampicin is one type of drug which is used in
the treatment of tuberculosis and it prevents the growth of the
microorganisms that cause the infection. So, in this study
isoniazid was used as a standard drug to evaluated the
antituberculosis activity of newly synthesized compound.
This tuberculosis screening data indicated that the newly
synthesized compound gives MIC value 250 pg/mL, it’s not
equivalent with standard drug lIsoniazid but it was act as
antitubercular agent. The MIC (ug/mL) values of compound
against H37RV bacteria using L. J. Medium [Conventional
Method] are shown in table 4

Table 4: Antituberculosis Activity

Method

L. J. Medium [Conventional Method]

Bacteria

H37RV

Standard Drug with MIC value(pg/mL)

Isoniazid = 0.20 pg/mL

Sr. No. Sample name

MIC value (pg/mL)

1 HAHBH

250

Conclusion
HAHBH is synthesized successfully by the condensation
reaction of 2-hydroxy acetophenone and 4-hydroxy

benzohydrazide in the presence of glacial acetic acid. IR,
NMR, Mass spectroscopy and elemental analysis data
revealed that HAHBH was synthesized. Compound shows
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potential antibacterial activity against E. Coli with reference
to Chloromphenicol standard drug and also shows potential
antifungal activity against C. Albicans with reference to

Greseofulvin

standard drug. Compound shows less

antimalarial and antituberculosis activity with reference to
standard drugs Chloroquine and Isoniazid respectively.
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