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The new compounds of 3-substituted phenyl-5-(3,4,5-trihydroxyphenyl)-
4H-pyrazole-4-carbaldehyde [IlI]a-e were synthesized by reacting various
hydrazones derived from galloyl hydrazide with different substituted
aromatic ketones using phosphoryl trichloride in dimethylformamide as a
solvent. The newly synthesized derivatives were elucidated using FT-IR,
1H-NMR and mass spectroscopy. The antimicrobial activity of these
derivatives was examined using two types of pathogenic bacteria and most
of the derivatives exhibited excellent and good efficacy contra these species
of bacteria using ampicillin as standard.
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Introduction

Pyrazole ring is the important types of
heterocyclic compounds show a broad spectrum
in medicine drugs, it is an aromatic five-
membered diazoles including two nitrogen and
heteroatoms. Various pyrazole derivatives have
been founder their application as non-steroidal
anti-inflammatory = drugs, like antipyrine,
aminopyrine, and oxyphenbutazone [1-4]. On the
hand, many pyrazole-4-carbaldehyde
derivatives exhibited anti-bacterial, anti-cancer,
and anti-parasitic activities. Aromatic diazole
carboxaldehyde is completely for
undergo Vilsmeier-Haack reactions in the
accepted subject to give 4-formylpyrazole.
Likewise, hydrazone can be cyclized and go
through Vilsmeier-Haack reaction to give 4-
formylpyrazole. Formyl group can be used
efficiently in the synthesis of heterocyclic
compounds inserted in organic substrates by
mild reagent such as Vilsmeier-Haack reaction [5-
8]. Biological potential of the structural formula
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of galloyl hydrazide is a significant species unit in
synthetic pharmaceuticals has encouraged the
development of therapeutic potential; it has also
been used as potent precursors for bioactive
compounds [9-11]. In present work, an attempt
was to synthesis 3-aryl substituted pyrazole-4-
carbaldehyde derivatives and evaluation of their
antimicrobial efficiency against
microorganisms.

some

Materials and Methods

Multiple devices were used for characterization
of the synthesized compounds, among these
techniques: FT-IR (8300s) Shimadzu with KBr
disc, (1H- and 13C-NMR Spectra), Bruker (Ultra
Shield 500 MHz) (in DMSO-ds as a solvent), and
Mass Spectra (MS) were obtained with (agilent
high resolution).

Synthesis

The new derivatives were synthesized in the
successive reactions, as displayed in Scheme 1.

GAA, EtOH

OH

Scheme 1: Synthesis of target derivatives [I-III]a-e

Synthesis of Galloyl Hydrazide (I)

Galloyl hydrazide was prepared following the
MW-assisted procedure depicted by A.M. Rabie
via a new green chemistry from gallic acid: off-
white solid, mp 294-297 °C [11].

(Z2)-3,4,5-Trihydroxy-N'-(1-(4-
ethylidene) benzohydrazide

Synthesis of
substitutedphenyl)

M]ae

A mixture of galloyl hydrazide (II) (1.84 g, 0.01
mol) and substituted aromatic ketone (0.01 mol)
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in ethanol (10 mL) and four drops from glacial
acid (GAA) was heated for (9 hours), and then
cooled and the precipitate was collected by
filtration, recrystallized from ethanol [12].

Synthesis  of  3-Substituted  Phenyl-5-(3,4,5-
trihydroxyphenyl)-4H-pyrazole-4-carbaldehyde
[ ]g.e

Synthesis of compounds [III]ae using POClz (0.01
mol) dripping to an ice-stirred solution of
compound [M]a-e (1 mol) in dry
dimethylformamide (10 mL), and the mixture
was allowed to cooled, and then refluxed at 70 °C
for (4 hours). Using a water bath, it was poured
onto ice water, neutralized with dilute sodium
hydroxide, left standing (24 hours),
recrystallization was by ethyl acetate [1]. The
physical data of hydrazones and pyrazole
derivatives [III]... are presented in Table 1.

and

Results and Discussion

The new hydrazones [II]a.. were produced by the
condensation reaction of equimolar amounts
from galloyl hydrazide 1 with different
substituted aromatic ketones in ethanol and GAA.
These compounds [II]a.c were investigated by FT-
IR and 'H-NMR spectroscopy. The FT-IR
spectrum of these compounds [II]..e has shown
stretch peaks of C=N, and the
disappearance of the C=0 group and NH; group
together [13]. The FT-IR absorption stretching
vibration peaks absorption of compounds [II]a-e
are listed in Table 2. Likewise, the 1H-NMR-
spectrum of compound [II]e exhibited the singlet
type signal at § = 9.29-8.98 ppm assigned to an
OH for 3,4,5-trihydroxyphenyl moiety, also
doublet of signals between § 8.11-8.39 ppm
which is due to four protons of aromatic rings
and singlet signal at § 8.08 ppm due to NH and a
singlet signal at § 6.95 ppm for the 2H aromatic
ring. Furthermore, the singlet type signal at &
3.76 ppm was assigned to three protons of the
methoxy group. Therefore, the singlet type signal

the new

Chemistry )
at § 2.42 ppm was attributed to 3H for methyl
moiety [13-15].
Table 1: The physical properties of compounds (Ila-e)-(Illa-e)
Compound mp Yield
Nomenclature Chemical structure Color
No. (°C) (%)
(Z)-N'-(1-(4-aminophenyl) i
-N'-(1-(4-aminopheny
HO N/N_ 106- Light
[]a ethylidene)-3,4,5- H 70
HO 108 yellow
trihydroxyl benzohydrazide OH
NH,
(Z)-N'-(1-(4-b henyl) i
-N'-(1-(4-bromopheny
HO NN 138- Pale
[11]b ethylidene)-3,4,5- H 90
HO 140 Paige
trihydroxyl benzohydrazide OH 5
r
(Z)-3,4,5-trihydroxy-N'-(1- 0
HO _N=
(4- N 116- Dark
[]c HO 87
hydroxyphenyl)ethylidene) OH 118 yellow
OH
benzohydrazide
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o
(2)-3,4,5-trihydroxy-N'-(1-
HO NN 112- Dark
[I]a (4-nitrophenyl)ethylidene) H 81
HO 114 yellow
benzohydrazide OH NO,
(Z)-3,4,5-trihydroxy-N'-(1- 0
(4- HO N N= 121- Light
[I]e H 76
methoxyphenyl)ethylidene) | HO 123 yellow
OH
benzohydrazide OCH;
3-(4-aminophenyl)-1-(3,4,5-
trihydroxybenzoyl)-1H- 198-
[I]a 89 Orange
pyrazole-4-carbaldehyde 200
3-(4-bromophenyl)-1-
(3,4,5-trihydroxybenzoyl)- 203- Light
[I]s 83
1H-pyrazole-4- 205 Paige
carbaldehyde
3-(4-hydroxyphenyl)-5-
(3,4,5-trihydroxybenzoyl)- 219-
[II]c 81 Paige
4H-pyrazole-4- 221
carbaldehyde
3-(4-nitrophenyl)-1-(3,4,5-
234-
[I]a trihydroxybenzoyl)-1H- 87 Yellow
236
pyrazole-4-carbaldehyde
3-(4-methoxyphenyl)-1-
(3,4,5-trihydroxybenzoyl)-
191-
[1I]e 1H-pyrazole-4- 78 Orange
193
carbaldehyde
Table 2: The FT-IR absorption bands of compounds [II]a-e and [1II]a-e
Compound FT-IR spectra data (cm1)
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No.
N-H C-H C-H C=0 C=C
(o | VO | uCH) o (CH) v (C=0) e | v (C50) Other
amide aromatic | aliphatic amide aromatic
v(NHz)
asymmetric,
2931, 1539
[I]a 3382 3189 3043 1693 1620 symmetric
2850 1465
3296
3231
2939, 1539
b 3356 3268 3070 2854 1693 1616 1466 -
2954, 1597
[]c 3468 3197 3086 1693 1666 -
2877 1543
v(NO2)
asymmetric,
2927, 1585
[]a 3464 3294 3086 1694 1616 symmetric
2846 1539
1530
1311
v (C-0)
2920, 1581
[IT]e 3424 3278 3060 1660 1624 1347
2866 1512
1178
=0) aldeh
3445 2931, Pyrazole 1539
[1]a - 3143 1668 . aldehyde
2890 ring 1465 2855
2779
v (C=0) aldehyde
161 1 -H
2979, 616 1539 693+ v (C-H)
1] 3455 - 3152 1670 Pyrazole aldehyde
2914 . 1466
ring 2875
2795
=0) aldeh
1605 v (C=0) aldehyde
2993 Pyrazole | 1570 1701+(C-H)
[1]c 3441 - 3151 2962’ 1639 yrin 1527 aldehyde
& 2859
2777
1616 v (C=0) aldehyde
2994 Pyrazole | 1570 1687+(C-H)
[I]a 3465 - 3140 2920' 1654 yrin 1539 aldehyde
& 2879
2786
=0) aldeh
1604 v (C=0) aldehyde
2990 Pyrazole | 1581 1674+ (C-H)
[1]e 3495 - 3130 2936’ 1660 yrin 1512 aldehyde
& 2869
2766
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1-Vilsmeyer Haack Formylation Reaction
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Scheme 2: The mechanism to obtain the newly synthesized 4-Formyl pyrazole derivatives
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Scheme 3: The most characteristic fragments for compound [III]a
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Figure 1: The mass spectrum of compound [III]a
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Table 3: Anti-microbial activity of synthesized compounds [III]a-e

Staph.aurus
Klebsiella Pneumoniae
Compound No. (GH)

(G-)

[II]a 25 18
[I]» 26 17
(] 28 20
[11]a 24 20
[I]e 27 21
Ampicillin 22 21

The 4-formyl pyrazole derivatives [Ill]... are Biological Evaluation

produced via cyclization reaction of hydrazones
[II]a-e mixing with POCl3/DMF, following Vilsmeyr
Hatchh formylation reaction, as indicated in
The new 4-Formyl pyrazole
derivatives [III]a.e were investigated by FT-IR, tH-
NMR, and mass spectroscopy. The FT-IR
spectrum of for these compound, appearance of
new stretching bands for C=0 at position C-4
from pyrazoline ring, the FT-IR bands of
aldehydic compounds [III]ae were listed in Table
2. The H-NMR - spectrum of [III]p exhibited the
singlet signal at 6 10.14 ppm could be attributed
to the C-H aldehyde group, and the singlet signal
at 6 9.91-9.71 ppm due to the O-H, also the
multiplet signal at § 6.94-7.58 ppm which is due
to six protons of the aromatic ring and protone of
pyrazole ring. The 'H-NMR-spectrum of [III]e
displayed the singlet type signal at § 9.29 ppm
assigned to one proton of C-H aldehyde moiety
and the singlet signal at § 8.98-8.97 ppm could be
attributed to the O-H, also the multiplet signal at
6 7.90-7.40 ppm for p-substituted benzene ring
and proton of pyrazole ring, also at § 6.91 ppm
singlet signal for 2H-aromatic (3,4,5-trihydroxy
benzene ring) and signal at § 3.76 ppm is due to
OCH3 moiety [16-20].

The mass spectrum of [III]a: Chemical Formula:
C17H13N30s5, (M.Wt.=339.08) as depicted in
Scheme 3. Figure 1 displayed the base peak at
(m/z=105). Likewise, several fragments at m/z=
311, 294, 165, 126, 91, 77, and 65. The spectrum
also showed peak at m/z=67 refer to the pyrazole

Scheme 2.

ring.

The anti-microbial activity of the derivatives
[III]a-e were examined using two kinds of bacteria
(Staphylococcus aureus) (G+) and (Klebsiella
pnumonia) (G-) in Muller Hinton Agar medium
using Agar Well Diffusion Method [15, 21]. All the
synthesized compounds [IlI]... were placed
serially in the cavities with the help of a
micropipette and allowed to diffuse for (1 hour).
Dimethyl sulfoxide (DMSO) was used as a solvent
for all the compounds at a concentration of (100
pug/mL). These plates were incubated at 37 °C for
24 hours, as compared with the common
antibiotic Ampicillin. The zones of inhibition
The
exhibited
excellent to a good range of antibacterial activity
against both selected bacteria. Table 3 presents
the results of studies on both bacteria. The
experimental performs detected that compounds
[III]c and [III]e displayed promising antibacterial
activity compared with the well-known antibiotic
ampicillin.

formed were measured in millimeters.

derivatives were evaluated and

Conclusion

Here we recorded an efficient project, in which
the design of 3-aryl substituted pyrazole-4-
carbaldehyde derivatives, and then synthesized
these derivatives using method of Vilsmeier-
Haack reaction. The galloyl hydrazide was used
as starting materials to synthesizide the newly
substituted 4-formyl pyrazole Illa-e via cyclization
POCl3/DMF.The

process of hydrazone in
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structure illustration for these derivatives was
subjected to spectral analysis by FT-IR, tH-NMR,
and mass spectroscopy. Given that a good
inhibitory activity of the 4-formyl pyrazole based
to galoyll hydrazide on both bacteria was
identified with the purpose of investigating the
inhibitory potency antibacterial activity.
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