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Synthesis of Some New Hydrazide-Hydrazone and
Heterocyclic Compounds Thiophene, Imine,
Coumarin and Pyrazole Derivatives

Istabrick M. Al-Mola 1, Ammar H. Al-Sabawi 2,*

1 Department of Pharmaceutical Chemistry, College of Pharmaceutical, University of Mosul, Mosul, Iraq
2 Department of Chemistry, College of Science, University of Mosul, Mosul, Iraq

ABSTRACT

A series of new thiophene, imine, coumarin and pyrazole derivatives X4-X16 were synthesized from N-(1-(4-
(benzylsulfonyl)phenyl)ethylidene)-2-cyanoacetohydrazide X3 as a starting material with different reagents (tetralone,
cyclopentanone, cycloheptanone, 2-hydroybenzaldehyde, 2-hydroxy-1-naphthaldehyde, CS2 and phenylisothiocyanate).
The compound X3 was synthesized by the reaction of 4-(benzylsulfonyl)acetophenone with 2-cyanoacetohydrazide under
reflux in ethanol. The structures of all synthesized compounds were confirmed by (FT-IR, 1H-NMR, and 13C-NMR).
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Introduction

Hydrazones are considered organic compounds
that contain two nucleophilic nitrogen atoms in
addition to a double bond (C=N), which has
the formula (R1HC=NNH2).1 Hydrazones are
used in the synthesis of heterocyclic compounds
due to their reactions with electrophiles and
nucleophiles.2 Hydrazones were formed by the
reactions of an aldehyde or ketone with hydrazine or
hydrazine derivatives.3 Compounds containing the
hydrazone group have different biological properties,
which have entered into many studies because
of their therapeutic value in the development of
new agents such as anti-cancer,4 anti-viral5 and
anti-inflammatory.6 Thiophene belongs to the class
of five-heterocyclic compounds, the structure of
thiophene is found in some natural products, and it is
also found in many pharmacologically effective com-
pounds, where thiophene is famous in therapeutic

applied chemistry, such as anti-inflammatory,7,8

anti-tumour,9 antihypertensive10 and an inhibitor
of corrosion of substances.11 Coumarins are simple
and diverse structures of a basic family of natural
products found in various microorganisms, where
(benzopyrone) is the main structure the natural and
synthetic coumarins12 have received great attention
from researchers due to their wide range of biological
properties including anti-cancer activities,13 anti-
HIV,14 anti-inflammatory15,16 and anticoagulant17,18

as well as many drugs have been marketed coumarin
for the treatment of thrombosis.12 Pyrazole is a
five-membered heterocyclic ring consisting of three
carbon atoms with two adjacent nitrogen atoms.
Pyrazoles constitute an important class in organic
construction, and the presence of the pyrazole
nucleus in different structures leads to its use in
various fields such as technology, medicine and
agriculture19 as well as in biological activities,
including antimicrobial activity,20–22 antiviral,23
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antitumor,24 antibacterial,25 and also pyrazole has
anti-diabetic activities26 and the best property of
pyrazole is the treatment of infections, especially
arthritis.19

Materials and methods

Melting points were measured by Electro-
thermal SMP30-Stuart melting point apparatus,
(uncorrected). (1H-NMR and 13C-NMR) spectra
were recorded using Bruker Bio Spin GmbH
Spectrophotometer (400 MHz by using TMS as
internal standard and using DMSO-d6 as a solvent)
[(s) singlet, (d) doublet, (m) multiple]. (FT-IR)
spectra were measured using a Japanese-made
device (Shimadzu FT-IR-ATR) in a region confined
between 400–4000 cm–1. TLC aluminum sheets
silica gel 60 F254 was used to monitor the progress
of all reactions and the homogeneity of the
produced compound. As for the used mobile
phase, it consisted of a mixture of ethyl acetate
and n-hexane in a ratio of (5:5) ml. 4-(benzylthio)
acetophenone X1a, 4-benzylsulfonylacetophenone
X1b and 2-cyanoacetohydrazide X2 were syn-
thesized according to our previously published
work.27

Preparation of N-(1-(4-
(benzylsulfonyl)phenyl)ethylidene)-2-
cyanoacetohydrazide) (X3)2,27,28

A mixture of (2.74 g, 10 mmol) of 4-
(benzylsulfonyl) acetophenone X1b with (1 g,
10 mmol) of cyanoacetohydrazide X2 in 20 ml
absolute ethanol was reflux continued for 3 hours,
then cooled, filtered, and recrystallized with ethanol
to give the precipitate a light yellow.

Solid (ethanol), (3.22 g, 91%), m.p. = 217–219 °C.
IR ν (cm–1): 3029 (NH), 2260 (CN), 1691 (C=O),
1664 (C=N), 1148, 1311 (SO2). 1H-NMR (DMSO-d6,
400 MHz) δ (ppm): 2.29[s, 3H, CH3], 4.30[s, 2H,
CH2-SO2], 4.72[s, 2H, CH2-CN], 11.25[s, 1H, NH],
7.17–7.97[m, 9H, Ar-H]. 13C-NMR (DMSO-d6, 100
MHz) δ(ppm): 14.80, 25.38, 61.89, 116.68, 127.24,
128.36, 128.6, 128.76, 129.04, 131.46, 139.03,
140.47, 148.53, 160.27.

Preparation of thiophene derivatives (X4-X6)27,28

A mixture of hydrazide-hydrazone X3 (0.5 g,
1.4 mmol) with (1.4 mmol) of cyclic ketones
(tetralone, cycloheptanone, cyclopentanone),
(0.045 gm, 1.4 mmol) of elemental sulfur and

(0.056 gm, 1.4 mmol) of sodium hydroxide in 15 ml
absolute ethanol, the reaction mixture was refluxed
for 6 hrs. (monitored by TLC), and then left to cool
at room temperature. then poured onto crushed ice
with stirring until the precipitate is formed, filtered,
dried and recrystallized with ethanol.

3-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-
4,9-dihydronaphtho[2,3-b]thiophene-2-
carbohydrazide (X4)

Solid (ethanol), 50% (0.35 g), m.p. = 255–257°C,
Rf = 0.57. IR ν (cm–1): 3333 (NH), 3060, 3030 (NH2),
1665(C=O), 1601(C=N), 1147, 1313 (SO2).

3-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-
5,6,7,8-tetrahydro-4-H-cyclohepta[b]thiophenen-2-
carbohydrazide (X5)

Solid (ethanol), 67% (0.45 g), m.p. = 239–241°C,
Rf = 0.47. IR ν (cm–1): 3359 (NH), 3063, 3032
(NH2), 1621(C=O), 1584(C=N), 1148, 1312 (SO2).
1H-NMR(DMSO-d6, 400 MHz) δ (ppm): 1.58–3.37[m,
10H, 5CH2-cycloheptane], 2.34 [s, 3H, CH3], 4.29[s,
2H, NH2], 4.68[s, 2H, CH2-SO2], 7.24–7.34[m, 9H,
Ar-H], 8.29[s, 1H, NH].

3-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-
5,6-dihydro-4H-cyclopenta[b]thiophenen-2-
carbohydrazide (X6)

Solid (ethanol), 92% (0.58 g), m.p. = 284–286°C,
Rf = 0.51. IR ν (cm–1): 3374 (NH), 3067, 3034
(NH2), 1624 (C=O), 1586 (C=N), 1146, 1310
(SO2). 1H-NMR (DMSO-D6, 400 MHz) δ (ppm):
2.32–2.45[m, 5H, CH3, CH2-cyclopentane],
3.44–3.48[m, 4H, 2CH2-cyclopentane], 4.30 [s,
2H, NH2], 4.69[s, 2H, CH2-SO2], 7.17–7.30[m, 9H,
Ar-H], 7.98[s, 1H, NH].

Synthesis of imine and coumarin derivatives
(X7-X10)27–29

The coumarin compounds are prepared in two
methods:

Method A

First step: synthesis of imine derivatives X7, X9
Equimolar of hydrazide-hydrazone X3 with 2-

hydroxybenzaldehyde or 2-hydroxy naphthaldehyde
and 5drops of triethylamine in 15 ml of absolute
ethanol. The mixture is refluxed for 5hours (moni-
tored by TLC), and after the end of reflux, the reaction



BAGHDAD SCIENCE JOURNAL 2025;22(2):419–427 421

mixture is left to cool at room temperature, filtered,
dried and recrystallized with ethanol.

N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-3-imino-
3H-benzo[f]chromene-2-carbohydrazide (X7)

Green solid (ethanol), 73% (1.1 g), m.p. =
242–244°C, Rf = 0.686. IR ν (cm–1): 3263 (NH),
1690(C=O amide), 1643 (C=N), 1147, 1312 (SO2)
1H-NMR DMSO-d6, 400 MHz) δ (ppm): 2.35[s, 3H,
CH3], 4.73[s, 2H, CH2-SO2], 7.13–8.49[m, 15H, Ar-
H], 8.05[s, 1H, CH=C], 9.21[s, 1H, NH], 13.78,
[s, 1H, NH-CO]. 13C-NMR (DMSO-d6, 100 MHz)
δ(ppm): 61.86, 112.41, 116.29, 124.93, 126.5,
127.46, 128.65, 128.71, 128.79, 128.89, 129.40,
129.48, 130.92, 131.49, 137.87, 138.03, 143.02,
153.97, 153.97, 153.97, 158.96.

N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-2-imino-
2H-chromene-3-carbohydrazide (X9)

Light yellow solid (ethanol), 88% (1.2 g), m.p. =
245–2448°C. IR ν (cm–1): 3300 (NH), 1679 (C=O
amide), 1649 (C=N), 1150, 1312 (SO2).

Second step: synthesis of coumarin derivatives X8, X10
Dissolves the iminochromene derivative X7 or

X9 (1 mmol) in HCl (2 ml) and absolute ethanol
(10 ml) was refluxed for 4hours (monitored by
TLC), leave to cool. The solid was filtered, wished
with water, and dried and recrystallized with
ethanol.

Method B

To a solution of X3 (1.056 gm, 3 mmol) in acetic
acid (10 ml) containing (0.41 gm, 3 mmol) of
sodium acetate, 2-hydroxy naphthaldehyde (0.516 g,
3 mmol) or 2-hydroxy benzaldehyde (0.366 g,
3 mmol) was added. The mixture was heated under
reflux for 4 hours (monitored by TLC), after cooling,
the formed product was filtered off, dried and recrys-
tallized with ethanol.

N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-3-oxo-3H-
benzo[f]chromene-2-carbohydrazide (X8)

Brown solid (ethanol), 88% (0.45 g), m.p. = 270–
273°C, Rf = 0.686. IR ν (cm–1): 3230 (NH), 1704
(C=O lactone) 1679 (C=O amide), 1624 (C=N),
1149, 1343 (SO2). 1H-NMR (DMSO-d6, 400 MHz) δ
(ppm): 2.40[s, 3H, CH3], 4.76[s, 2H, CH2-SO2], 7.69–
8.12[m, 15H, Ar-H], 7.69[s, 1H, CH=C], 11.01[s,
1H, NH].

N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-2-oxo-2H-
chromene-3-carbohydrazide (X10)

Yellow solid (ethanol), 87% (0.4 g), m.p. = 261–
263°C. IR ν (cm–1): 3210 (NH), 1698(C=O lactone),
1672(C=O amide), 1608(C=N), 1151, 1318 (SO2).

Synthesis of some various compounds and pyrazole
derivatives (X11-X16)2,30

N-(1-(4-(benzylsulfonyl)phenylethylidene)-2-cyano-3-
(methlthio)-3-(phenylamino)acrylohydrazid (X11)

Adding KOH (0.56 g, 10 mmol) suspended in
dry DMF (10 ml), hydrazine-hydrazone X3 (3.54 g,
10 mmol) was added and continued stirring was
done for 30 min. Then phenylisothiocyanate (PhNCS)
(1.35 g, 10 mmol) was added gradually to the reac-
tion mixture with continuous stirring for 12 hours
at room temperature to form an intermediate com-
pound. Then dimethyl sulfate (1.26 g, 10 mmole)
was added to the reaction mixture and stirred for 6
hours. The reaction mixture is poured over crushed
ice with stirring, filtered off, dried and recrystallized
with ethanol to obtain a dark yellow precipitate.

Yield, 90% (4.44 g), m.p. = 153–155°C. IR
ν (cm–1): 3197(NH), 2192(CN), 1681(C=O),
1651(C=N). 1H-NMR (DMSO-d6, 400 MHz) δ (ppm):
2.27[s, 3H, CH3], 2.63[s, 3H, CH3-S], 4.72[s, 1H,
NH], 4.77[s, 2H, CH2-SO2], 7.17–8.02[m, 14H, Ar-
H], 8.10[s, 1H, NH]. 13C-NMR (DMSO-d6, 100 MHz)
δ(ppm):14.18, 16.82,61.64, 116.68, 123.53, 125.11,
127.23, 128.43, 128.66, 129.05, 129.21, 128.99,
131.5, 138.9, 140.88, 148.99, 162.78, 168.16.

5-amino-N-(1-(4-(benzylsulfonyl)ethylidene)-3-
(phenylamino)-1H-pyrazole-4-carbohdrazid (X12)

A mixture of X11 (1.008 gm, 2 mmol) with hy-
drazine hydrate (0.1 g, 2 mmol) in ethanol (10 ml)
was refluxed for 3 hours and allowed to cool. Filtered,
dried and recrystallized with ethanol.

Yellow solid (ethanol), 51% (0.5 g), m.p. = 174–
177°C. IR ν (cm–1): 3386, 3306 (NH2), 3219(NH),
1633 (C=O), 1597 (C=N).

5-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-1-
phenyl-3-(phenylamino)-1H-pyrazole-4-
carbohdrazide (X13)

A mixture of X11 (1.008 gm, 2 mmol) with phenyl-
hydrazine (0.216 gm, 2 mmol) in ethanol (10 ml) was
refluxed for 3 hours and allowed to cool. Filtered,
dried and recrystallized with ethanol.

Orang solid (ethanol), 62% (0.7g), m.p. = 180–
182°C. IR ν (cm–1): 3318, 3253(NH2), 3060 (NH),
1683 (C=O), 1661 (C=N). 1H-NMR (DMSO-d6,
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400 MHz) δ (ppm): 2.27[s, 3H, CH3], 4.67[s, 2H, CH2-
SO2], 6.81–7.95[m, 19H, Ar-H], 7.31[s, 2H, NH2],
9.59 [s, 2H, 2NH]. 13C-NMR (DMSO-d6, 100 MHz)
δ(ppm): 13.11, 61.32, 62.14, 120.07, 125.70, 128.65,
128.72, 128.81, 129.23, 129.48, 131.47, 136.89,
138.84, 139.68, 144.51, 145.94, 146.21.

N-(1-(4-(benzylsulfonyl)phenyl)ethylidene-2-cyano-
3,3-bis(methlthio)acrylohydrazide (X14)

Adding KOH (1.12 gm, 20 mmol) suspended in dry
DMF (10 ml) with hydrazine-hydrazone X3 (3.54 g,
10 mmol). The mixture was cooled in an ice bath,
then CS2 (0.76 gm, 10 mmol) was added to it gradu-
ally, with stirring for 6 hours to form the intermediate
compound, then dimethyl sulfate (2.52 gm, 20 mmol)
was added with continuous stirring for 3 hours, then
it is gradually poured over crushed ice containing (10
drops) of conc. HCl with stirring, filtered off, dried
and recrystallized with ethanol to obtain a yellow
precipitate.

Yield, 58% (2.6 g), m.p. = 135–138°C. IR ν (cm–1):
3192 (NH), 2185 (CN), 1679 (C=O), 1589 (C=N).
1H-NMR (DMSO-d6, 400 MHz) δ (ppm): 2.28[s, 3H,
CH3], 2.62[s, 6H, 2CH3-S], 4.76[s, 2H, CH2-SO2],
7.28–8.08 [m, 9H, Ar–H], 11.24[s, 1H, NH]. 13C-NMR
(DMSO-d6, 100 MHz) δ(ppm): 14.36, 17.38, 61.65,
116.66, 128.42, 128.62, 128.98, 129.04,129.2,
131.50, 138.89, 140.89, 148.99, 166.65.

5-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-3-
methylthio-1H-pyrazol-4-carbohydrazid (X15)

A mixture of X14 (0.5 gm, 1 mmol) with hydrazine
hydrate (0.05 gm, 1 mmol) in ethanol (10 ml) was
refluxed for 3 hours and allowed to cool. Filtered,
dried and recrystallized with ethanol.

Yellow solid (ethanol), 52% (0.5 g), m.p. =
161–163°C. IR ν (cm–1): 3385, 3304 (NH2), 3218
(NH), 1633 (C=O), 1597 (C=N). 1H-NMR (DMSO-
d6, 400 MHz) δ (ppm): 2.03[s, 3H, CH3], 2.5[s,3H,
CH3-S], 4.64[s, 2H, CH2-SO2], 6.84–6.88[m, 3H,
NH2,NH Pyrazole], 7.14–7.76 [m, 10H, Ar-H, NH-
CO]. 13C-NMR (DMSO-d6, 100 MHz) δ(ppm): 11.45,
11.72, 61.32, 125.17, 128.53, 128.6, 128.78, 129.24,
131.46, 136.36, 139.69, 140.92, 141.79, 142.7,
145.14.

5-amino-N-(1-(4-(benzylsulfonyl)phenyl)ethylidene)-
3-methylthio-1-phenyl-1H-pyrazol-4-
carbohydrazide (X16)

A mixture of X14 (0.5 gm, 1 mmol) with phenylhy-
drazine (0.11 gm, 1 mmol) in ethanol (10 ml) was
refluxed for 3 hours and allowed to cool. Filtered,
dried and recrystallized with ethanol.

Yellow solid (ethanol), 72% (0.7g), m.p. =
175–177°C. IR ν (cm–1): 3343, 3317 (NH2), 3251
(NH), 1601 (C=O), 1574 (C=N).

Results and discussion

The hydrazide-hydrazone X3 was reacted in this
investigation in three paths ways to produce sev-
eral compounds that are predicted to be just as
effective biologically as the analogous compounds
created in previously published literature.31 Where
the first path includes the synthesis of heterocyclic
compounds (thiophene derivatives), the second path
includes the synthesis of imine and coumarin deriva-
tives, while the third path includes the synthesis
of various heterocyclic compounds and pyrazole
derivatives. The 4-(benzylthio)acetophenone X1a was
prepared by reaction 4-flouro acetophenone with
benzylthiol using KOH and absolute ethanol, then
oxidation of compound X1a using H2O2 and acetic
acid to give 4-benzylsulfonylacetophenone X1b ac-
cording to the method stated previously. As for
2-cyanoacetohydrazide X2 was prepared by reaction
of cyanoethylacetate with hydrazine hydrate accord-
ing to the method listed previously.27 The start-
ing material hydrazide–hydrazone X3 was prepared
from reaction 2-cyano acetohydrazide X2 with 4-
benzylsulfonyl acetophenone X1b in refluxing ethanol
Scheme 1. The structure of the X3 was confirmed
by physical and spectroscopic properties (FT-IR, 1H-
NMR and 13C-NMR). The FT-IR spectrum showed the
bands at 3029 cm–1, 1664 cm–1 belonging to the (NH)
and (C=N), respectively. In addition, the 1H-NMR the
spectrum of compound X3 showed (δ, ppm): 11.25 [s,
1H, NH], 7.17–7.97[m, 9H, Ar-H], 2.29 [s, 3H, CH3],
the disappearance of NH2 bands in IR & 1H-NMR spec-
trum are excellent evidence of the formation of the
compound X3. While its 13C-NMR spectrum showed
the following chemical shifts (δ, ppm): 160.27,
148.53, 140.47, 139.03, 131.46, 129.04, 128.76,
128.6, 128.36, 127.24, 116.68, 61.89, 25.38, 14.80,
Scheme 1.

The thiophene derivatives X4-X6 were prepared
from the reaction of the starting material hydrazide-
hydrazone X3 with cyclic ketones in the presence
of elemental sulfur and using absolute ethanol as a
solvent and sodium hydroxide as a base as shown
in Scheme 2. The structure of the thiophene com-
pound X5 was confirmed according to physical and
spectroscopic methods (FT-IR, 1H-NMR). The FT-IR
spectrum showed the bands at 3063, 3032 cm–1 for
(NH2). While the 1H-NMR the spectrum of com-
pound X5 showed signals at 1.58–3.37 ppm [m, 10H,
5CH2-cycloheptane], 4.29 ppm [s, 2H, NH2], the
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Scheme 1. Preparation of hydrazide-hydrazone X3.

Scheme 2. Synthesis of thiophene derivatives X4-X6.

appearance of NH2 bands and disappearance of nitrile
band in IR spectrum and signals for protons NH2
and cyclic heptane in 1H-NMR spectrum are strong
evidence of the formation of the compound X5.

Coumarin was prepared in two methods: the first
method is the preparation of imine X7, X9 and
coumarin X8, X10 compounds through two steps:
the first is the preparation of imine compounds
from the reaction of hydrazide-hydrazine X3 with 2-
hydroxynaphthaldehyde or 2-hydroxybenzaldehyde
using absolute ethanol as a solvent and triethy-
lamine as a base in the second step, the coumarin
compounds are prepared through addition of HCl
to imine compounds, Scheme 3. The structure of
the imine compound X7 was confirmed according
to physical and spectroscopic methods (FT-IR, 1H-
NMR, 13C-NMR). The FT-IR spectrum showed the
disappearance of nitrile bands. While the 1H-NMR
DMSO-d6, 400 MHz) δ (ppm): 7.13–8.49[m, 15H,

Ar-H], 8.05[s, 1H, CH=C], 9.21[s, 1H, NH]. 13C-
NMR (DMSO-d6, 100 MHz) δ(ppm): 61.86, 112.41,
116.29, 124.93, 126.5, 127.46, 128.65, 128.71,
128.79, 128.89, 129.40, 129.48, 130.92, 131.49,
137.87, 138.03, 143.02, 153.97, 153.97, 153.97,
158.96, in light of the spectrum information, which
confirms the formation of the compound X7. For the
IR spectrum of the coumarin compound X8 showed
the stretching absorption bands 1704 cm–1 for (C=O
lactone). The 1H-NMR (DMSO-d6, 400 MHz) showed
signals δ (ppm): 7.69–8.12[m, 15H, Ar-H], 7.69[s,
1H, CH=C]. The appearance of C=O lactone band
and disappearance of the nitrile band in IR spec-
trum and the disappearance signal for proton NH
in 1H-NMR spectrum are excellent evidence of the
formation of the compound X8.

The second method is to synthesis the
coumarin compound by reacting the starting
material hydrazide-hydrazone X3 once with
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Scheme 3. Synthesis of imine X7, X9 and coumarin X8, X10.

Scheme 4. Synthesis of some various compounds and pyrazole derivatives (X11-X16).

2-hydroxy-naphthaldehyde and once with 2-
hydroxybenzaldehyde in the presence of sodium
acetate and acetic acid Scheme 3.

The new compounds (X11, X14) were prepared by
reacting X3 with KOH suspended in a solvent DMF
and adding phenylisothiocyanate or CS2 to the re-
action mixture to form intermediate compounds and

then adding dimethyl sulfate (CH3)2SO4 to these com-
pounds. The structures of the (X11, X14) compounds
were confirmed according to physical and spectro-
scopic methods (FT-IR, 1H-NMR, 13C-NMR). The FT-
IR spectrum for X11 showed the bands at 3197(NH),
2192(CN), 1681(C=O), 1651(C=N). While the 1H-
NMR (DMSO-d6, 400 MHz) showed signals at
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2.27[s, 3H, CH3], 2.63[s, 3H, CH3-S], 4.72[s, 1H,
NH], 4.77[s, 2H, CH2-SO2], 7.17–8.02[m, 14H, Ar-
H], 8.10[s, 1H, NH]. 13C-NMR (DMSO-d6, 100 MHz)
δ(ppm): 14.18, 16.82, 61.64, 116.68, 123.53, 125.11,
127.23, 128.43, 128.66, 129.05, 129.21, 128.99,
131.5, 138.9, 140.88, 148.99, 162.78, 168.16. While,
the FT-IR spectrum for X14 showed the bands at
3192 (NH), 2185 (CN), 1679 (C=O), 1589 (C=N).
1H-NMR (DMSO-d6, 400 MHz) δ (ppm): 2.28[s, 3H,
CH3], 2.62[s, 6H, 2CH3-S], 4.76[s, 2H, CH2-SO2],
7.28–8.08 [m, 9H, Ar-H], 11.24[s, 1H, NH]. 13C-
NMR (DMSO-d6, 100 MHz) δ(ppm): 14.36, 17.38,
61.65, 116.66, 128.42, 128.62, 128.98, 129.04,
129.2, 131.50, 138.89, 140.89, 148.99, 166.65. On
the other hand, compounds (X12, X13, X15, X16) were
prepared by reacting (X11, X14) once with hydrazine
hydrate (99%) and once with phenylhydrazine to
form new pyrazole derivatives, Scheme 4. The struc-
ture of the pyrazole compound X13 was confirmed
according to spectroscopic methods (FT-IR, 1H-NMR,
13C-NMR). The FT-IR spectrum showed the bands at
3318, 3253(NH2), 3060 (NH), 1683 (C=O), 1661
(C=N). The 1H-NMR (DMSO-d6, 400 MHz) showed
signals at 2.27[s, 3H, CH3], 4.67[s, 2H, CH2-SO2],
6.81–7.95[m, 19H, Ar-H], 7.31[s, 2H, NH2], 9.59 [s,
2H, 2NH]. 13C-NMR (DMSO-d6, 100 MHz) δ(ppm):
13.11, 61.32, 62.14, 120.07, 125.70, 128.65, 128.72,
128.81, 129.23, 129.48, 131.47, 136.89, 138.84,
139.68, 144.51, 145.94, 146.21. The structure of the
X15 compound was confirmed according to physical
and spectroscopic methods (FT-IR, 1H-NMR, 13C-
NMR). The FT-IR spectrum showed the bands at 3385,
3304 cm–1 for (NH2). While the 1H-NMR (DMSO-d6,
400 MHz) showed signals at 6.84–6.88 ppm [m, 3H,
NH2, NH Pyrazole].13C-NMR (DMSO-d6, 100 MHz)
δ(ppm): 11.45, 11.72, 61.32, 125.17, 128.53, 128.6,
128.78, 129.24, 131.46, 136.36, 139.69, 140.92,
141.79, 142.7, 145.14. The appearance of NH2
bands and disappearance of nitrile band in IR spec-
trum and the appearance signals for protons NH
and NH2 in 1H-NMR spectrum is excellent evidence
of the formation of these compounds, the results
were in agreement with those published in previous
literature.27,28

Conclusion

This study used straightforward and basic working
procedures, simple reaction conditions and inex-
pensive chemicals. Important compounds have been
synthesized including hydrazide-hydrazone deriva-
tives, thiophene, imine and Coumarin derivatives and
some various compounds and pyrazole derivatives.
It is believed to have biological value and medicinal

applications depending on published literature.
Therefore, this research focused on these derivatives.
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