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ABSTRACT

In this proposal research work aryl piperazine derivatives will be synthesised because aryl piperazine
currently the most important building blocks in drug discovery with a high number of positive hits
encountered in biological screens of this heterocyclic and its congeners. A series N-(4-(benzo[d]thiazol-
2-yl)phenyl)-2-[4- (arylsubstituted)piperazines-1-yl]acetamide and N-(4-(benzo[d]oxazol-2-yl)phenyl)-
2-[4-(arylsubstituted)piperazines-1-yl]acetamide will be synthesized with different aryl piperzine
substituents and their characterization such as melting point determination and Thin layer chromatography
(TLC) also performed. After that pharmacological evaluation will be done for synthesized compounds. In
pharmacological evaluation the antipsychotic activity determined by behaviour symptoms, Inhibition of

5-hydoxytryptophan (5-HTP) induced head twitches behavior and Induction of catalepsy.

Keywords: Aryl piperazine, congeners, characterization, melting point, thin layer chromatography
(TLC), pharmacological evaluation, 5-hydoxytryptophan (5-HTP), catalepsy

INTRODUCTION

Piperazine is currently the most important building
blocks in drug discovery with a high number of
positive hits encountered in biological screens of
this heterocyclic and its congeners.!'* A literature
survey revealed that piperazine derivatives are
important pharmacophores across a number of
different therapeutic areas and they act as antifungal,
antipsychotic, antimicrobial, antioxidant, and
antimalarial .8

Antipsychotic agents

The term antipsychotic and neuroleptic are used
interchangeably to denote a group of drugs that
have been used mainly for treating schizophrenia
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but is also effective in some other psychoses and
agitated states.”!”]

Nature of psychosis and schizophrenia

The term “psychosis” denotes a variety of mental
disorders, but the term antipsychotic drugs also
known as a neuroleptic drug, antischizophrenic
drugs or major tranquillizers conventionally refers
to those used to treat schizophrenia, one of the
most common and debilitating forms of florid
mental illness.!'®2¢! Pharmacologically, they are
characterized as dopamine receptor antagonists,
though many of them also act on other targets,
particularly 5-hydroxytryptamine receptors.?’-%

Mechanism of action

Antipsychotics block postsynaptic dopamine
receptors. D1 and D2 receptors are associated with
antipsychotic efficacy. Other (D1, D2, D3, D4, and
D5) dopaminergic receptors have been isolated
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but not characterized as to their action.*3% D2
receptors are cited as responsible for antipsychotic-
induced movement disorders with D1 receptors
modulating the intensity of these side effects.
Nearly 65-70% of patients with schizophrenia
respond to traditional (those with primarily D2
blocking action) antipsychotic agents.l*>*) Newer
atypical antipsychotic agents (i.e., Clozapine) have
effects on multiple dopaminergic receptors and
have been effective in patients whose traditional
antipsychotics  have  been  ineffective.[*-44
Clozapine, olanzapine, and risperidone are effective
for negative symptoms as well.[*4%!

MATERIALS AND METHODS
Reagents and solvent

The substituted aryl piperazines were purchased
from chemical labs. All the standard drugs were
purchased from Sigma. All other chemicals and
solvents were purchased from CDH. All chemicals
used were of analytical grades and purified before
used. The glassware’s used were properly cleaned
and dried before use and suitably calibrated. The
synthesis was followed in three steps [Figure 1].

Preparation of series A

Step 1 Synthesis of 2-(4-aminophenyl)benzothiazole
Mixed equal moles of 2-aminothiophenol
and 4-aminobenzoic acid in the same mole of
polyphosphoric acid was heated for 4 h at 220°C.
The reaction mixture was cooled and neutralized
with freshly prepared 10% sodium carbonate ice-
cold solution. The solution was left overnight, and
the precipitate was settled down. The solution was
filtered and crude product so obtained was dried
and recrystallized from methanol to obtain the final
compound.'®!12!

Step 2 Synthesis of N-[4-(1, 3-benzothiazole-2-yl)
phenyl]-2-chloroacetamide

0.02 mole of 2-(4-aminophenyl)benzothiazole was
dissolved in acetonitrile (50 ml) and 0.02 mole
of anhydrous potassium carbonate. The reaction
mixture was refluxed for 2h with continuous
stirring. After cooling dropwise addition of 0.04
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Figure 1: Route for the synthesis of compounds

mole chloroacetyl chloride in acetonitrile was done.
After complete addition, the reaction mixture was
further refluxed for 16 h with continuous stirring.
The reaction mixture was then cooled, filtered and
the solvent was removed by vacuum distillation
and obtained residue wash with an excess of water.
The crude product was recrystallized from ethanol
to obtain the compound.!%!!3]
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Step 3

* Synthesis of  N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-phenylpiperazin-1-yl)acetamide
(D1)

* Synthesis of  N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-p-tolylpiperazin-1-yl)acetamide
(D2)

* Synthesis of N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-(3-chlorophenyl) piperazin-1-yl)
acetamide (D3)

* Synthesis of  N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-(2-methoxyphenyl) piperazin-1-
yl)acetamide (D4)

* Synthesis of  N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-(2-ethoxyphenyl) piperazin-1-yl)
acetamide (D5)

* Synthesis of  N-(4-(benzo[d]thiazol-2-yl)
phenyl)-2-(4-(3-bromophenyl) piperazin-1-yl)
acetamide (D6)

0.0025 mole of N-[4-(1,3-benzothiazole-2-yl)
phenyl]-2-chloroacetamide was dissolved in
ethylmethylketone (20 ml) and 0.0025 mole
anhydrous sodium carbonate was added. The
reaction mixture was refluxed for 2 h with
continuous stirring. N-phenylpiperazine derivatives
(D1-D6) (0.0025 mole) in ethylmethylketone and
catalytic amount of sodium iodide were added.
After complete addition, the reaction mixture
allowed to reflux for 10-12 h with continuous
stirring. After completion of reaction, the reaction
mixture was filtered and the solvent was removed
by vacuum distillation and obtained residue wash
with an excess of water. The crude product was
recrystallized from ethanol to obtain compound.

Preparation of series B

Step 1 Synthesis of 2-(4-aminophenyl)benzoxazole
Mixed equal moles of 2-aminophenol and
4-aminobenzoic acid in polyphosphoric acid were
heated for 4 h at 220°C. The reaction mixture was
cooled and neutralized with freshly prepared 10%
sodium carbonate ice-cold solution. The solution
was left overnight and the precipitate was settled
down. The solution was filtered and crude product
so obtained was dried and recrystallized from
methanol to obtain the final compound.
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Step 2 Synthesis of N-[4-(1,3-benzoxazole-2-yl)
phenyl]-2-chloroacetamide

0.02 mole of 2-(4-aminophenyl)benzoxazole
was dissolved in acetonitrile (50 ml), and 0.02
mole anhydrous potassium carbonate was added.
The reaction mixture was refluxed for 2 h with
continuous stirring. After cooling dropwise
addition of 0.04 mole chloroacetyl chloride in
acetonitrile was added. After complete addition,
the reaction mixture was further refluxed for 16 h
with continuous stirring. The reaction mixture was
then cooled, filtered and solvent was removed by
vacuum distillation and obtained residue wash
with an excess of water. The crude product was
recrystallized from ethanol to obtain compound.

Step 3

* Synthesis of  N-(4-(benzo[d]oxazol-2-yl)
phenyl)-2-(4-phenylpiperazin-1-yl)acetamide
(G1)

e Synthesis of  N-(4-(benzo[d]oxazol-2-yl)
phenyl)-2-(4-p-tolylpiperazin-1-yl)acetamide
(G2)

* Synthesis of  N-(4-(benzo[d]oxazol-2-yl)
phenyl)-2-(4-(3-chlorophenyl)piperazin-1-yl)
acetamide (G3)

* Synthesis of N-(4-(benzo[d]oxazol-2-yl)
phenyl)-2-(4-(2-methoxyphenyl)piperazin-1-
yl)acetamide (G4)

* Synthesis of  N-(4-(benzo[d]oxazol-2-yl)
phenyl)-2-(4-(2-ethoxy phenyl)piperazin-1-yl)
acetamide (G5)

* Synthesis of N-(4-(benzo[d] oxazol -2-yl)
phenyl)-2-(4-(3-bromophenyl)piperazin-1-yl)
acetamide (G6)

0.0025 mole of N-[4-(1,3-benzoxazol-2-yl)

phenyl]-2-chloroacetamide (0.717 g) was

dissolved in ethylmethylketone (20 ml) and

0.0025 mole anhydrous sodium carbonate was

added. The reaction mixture was refluxed for 2

h with continuous stirring. N-phenylpiperazine

derivatives  (G1-G6)  (0.0025 mole) in

ethylmethylketone and catalytic amount of sodium
iodide were added. After complete addition, the
reaction mixture allowed to reflux for 10—12 h with
continuous stirring. After completion of reaction,
the reaction mixture was filtered and the solvent
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was removed by vacuum distillation and obtained
residue wash with an excess of water. The crude
product was recrystallized from ethanol to obtain
compound.

Characterization of synthesized compounds

The reactions progress was monitored by the thin-
layer chromatography (TLC). The TLC of the
compounds was performed on the precoated silica
gel G plates using iodine vapors for detection of
the spots. The melting points of the synthesized
compounds as well as intermediate were determined
by open capillary methods and are uncorrected
[Table 1].

Pharmacological evaluation

All the target compounds were subjected to
pharmacological  evaluation to  determine
their ~ behavior symptoms, inhibition of
5-hydroxytryptophan  (5-HTP)-induced  head
twitches behavior and induction of catalepsy
studies.

Behavior symptoms

Swiss albino mice (six mice in each group) of
either sex (2628 g) were used and kept in a plastic
cage. All derivatives at their respective doses were
given to animals. Each cage contained one animal
only. The changes in the behavior symptoms were
noted down for an interval of 30 min for 3 h, and
then after 24 h, the cages were inspected for any
mortality of the animals [Table 2].

Inhibition of 5-HTP-induced head twitches behavior
Swiss albino mice in the control group (n = 6) were
injected with pargyline (75 mg/kg, i. p) to prevent
the rapid degradation of 5-HTP. Thirty minute later,
the test compound was administered. After a further
30 min, the mice received 5-HTP (50 mg/kg, s. ¢).
The mice were returned to the test cages and then
head twitches were assessed at 10 min intervals
for 30 min, starting 20 min after the 5-HTP
treatment. Head twitches were monitored using the
following scoring system, 0-absent, 1-moderate,

IJPBA/Jul-Sep-2019/Vol 10/Issue 3

Table 1: Physical Characters of synthesized compounds

D1 D2 D3 D4 D5 D6 G1 G2 G3 G4 G5 G6

Physical

characteristics

Solid Solid

Solid Solid

CHCI,, alcohol

Solid Solid Solid Solid Solid Solid Solid Solid

State

CHCI,, alcohol

CHCI,,

CHCI,,

CHCI,,

CHCI,,

CHCI,, alcohol CHCI,, alcohol CHCI,, alcohol

CHCI,, alcohol

CHCI,,

CHCI,,

Solubility

alcohol
111°C —114°C 114°C —116°C 106°C —109°C

alcohol
0.37

alcohol
114°C —116°C 118°C —120°C 119°C —122°C

alcohol
0.33

alcohol
105°C-107°C 110°C-113°C 112°C-115°C

alcohol
0.46

103°C —-105°C

0.40

104°C-106°C
0.44

106°C-109°C
0.42

Melting point

Rf

0.41

0.33

0.43

0.42

0.35

0.38

Hexane: Ethyl Hexane: Ethyl Hexane: Ethyl

acetate (1:2)

Hexane: Ethyl Hexane: Ethyl Hexane: Ethyl
acetate (1:2)

Hexane: Ethyl
acetate (1:1)

Hexane: Ethyl

Hexane: Ethyl Hexane: Ethyl Hexane: Ethyl ~ Hexane: Ethyl
acetate (1:1) acetate (1:1)

acetate (1:1)

Mobile phase

acetate (1:2)

acetate (1:2)

acetate (1:2)

acetate (1:2)

acetate (1:1)

acetate (1:1)

C25H24N40S C26H26N40S C25H23CIN4OS C26H26N402S C27H28N402S C25H23BrN40OS C25H24N402 C26H26N402 C25H23CIN40O2 C26H26N403 C27H28N403 C25H23BrN402

Molecular
formula
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Table 2: Behavioral symptoms of synthesized compounds

Compound Behavioral symptoms

Observation at Interval of

30 min

60 min

90 min

120 min

180 min

D, Sedation
Sleep
Hyperactivity
Convulsion
D Sedation
Sleep
Hyperactivity
Convulsion
D Sedation
Sleep
Hyperactivity
Convulsion
D Sedation
Sleep
Hyperactivity
Convulsion
D Sedation
Sleep
Hyperactivity
Convulsion
D Sedation
Sleep
Hyperactivity
Convulsion
G Sedation
Sleep
Hyperactivity
Convulsion
Sedation
Sleep
Hyperactivity
Convulsion
Sedation
Sleep
Hyperactivity
Convulsion
G Sedation
Sleep
Hyperactivity
Convulsion
G Sedation
Sleep
Hyperactivity
Convulsion
G Sedation

Sleep
Hyperactivity

Convulsion

+++ Marked effect, ++ Moderate effect, + Mild effect, - Absence of effect

IJPBA/Jul-Sep-2019/Vol 10/Issue 3
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and 2-marked. A maximum of 8 scores is possible.
An observer made all observations unaware of the
specific drug treatments [Table 3 and Figure 2].

Induction of catalepsy

Catalepsy was induced in albino mice (n = 6) with
haloperidol (1.0 mg/kg, i. p) and was assessed at
30 min intervals until 120 min and at the end of
240 min by means of a standard bar test. Catalepsy
was assessed in terms of the time (s) for which
the mouse maintained an imposed position with
both front limbs extended and resting on a 4 cm
high wooden bar (1.0 cm diameter). The endpoint
of catalepsy was considered to occur when both
front paws were removed from the bar or if the
animal moved its head in an exploratory manner.
The severity of the cataleptic behavior was scored
as one if maintained the imposed posture for at
least 20 s and every additional 20 s one extra point
was given. A cutoff time of 1100 s was applied
during the recording of observations. The animals

were returned to their individual home cages in
between determinations. All observations were
made between 10.00 and 16.00 h in a quiet room

Table 3: Inhibition of 5-hydoxytryptophan
(5-HTP)-induced head twitches behavior synthesized
compounds

Compound Total Head Twitches Score
D, 3.17+0.16
D, 3.67£0.51
D, 4.16x0.41
D, 2.66+0.21
D, 3.20£0.21
D, 2.89+0.25
G, 3.33+0.61
G, 3.500.42
G, 3.83£0.31
G, 2.83+0.40
G, 3.43£0.22
G, 2.92+0.23
Control 6.50+0.42
Aripiprazole 1.83+0.30

D1 mD2 mD3

4.16
17 3.67

D4 mD5 mD6 Gl mG2 mG3

3 266 32 789 3.33 . 283 . )
' ' I I ' . ' ' ' I ' ' 1.83

G4 G5 mG6 1 Control M Aripiprazole

6.5
I

35 3.83

Figure 2: Inhibition of 5-hydoxytryptophan-induced head twitches behavior of synthesized compounds
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Figure 3: Induction of catalepsy shown by synthesized compounds
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Table 4: Induction of catalepsy shown by synthesized compounds

Compound Mean catalepsy score

30 min 60 min 90 min 120 min 240 min
D, 0.50+0.22 2.33+0.33 3.83+0.31 2.83+0.31 1.00+0.36
D, 0.17+0.16 1.50+0.22 3.33+0.33 1.83+£0.31 0.83£0.16
D, 0.33+0.21 2.334+0.33 3.83+0.40 1.67+0.33 0.67+0.21
D, 0.33+0.21 1.67+0.21 3.17+0.31 1.67+0.33 0.83+0.31
D, 0.17+0.16 1.50+0.22 1.67+0.21 1.83+0.31 0.83+0.16
D, 0.50+0.22 1.67+0.21 2.17+0.31 1.50+0.22 1.50+0.22
G, 0.33+0.21 1.334+0.33 2.334+0.21 1.67+0.33 1.00+0.26
G, 1.00+0.26 1.50+0.20 2.50+0.22 2.33+0.21 1.67+0.21
G, 0.50+0.22 1.67+0.21 3.33+£0.21 2.50+0.22 1.50+0.22
G, 0.17+0.16 1.67+0.21 2.8340.31 2.17+0.31 1.50+0.22
G, 0.50+0.22 1.67+0.21 3.33+£0.21 2.50+0.22 1.50+0.22
G, 0.17+0.16 1.67+0.21 2.8340.31 2.17+0.31 1.50+0.22
Haloperidol 0.67+0.21 1.83+0.31 4.174+0.40 2.17+0.31 1.33+0.21

at 23-25°C. The animals in the test group were
administered with test drugs instead of haloperidol
and the remaining procedure for assessment of
catalepsy was same as inhibition 5-HTP-induced
head twitches behavior [Table 4 and Figure 3].

RESULTS AND DISCUSSION
Synthetic scheme

There are three different series prepared, in which
different derivatives are prepared.
The synthetic work will proceed as follows:

CONCLUSION

Series of new aryl piperazine were synthesized
and were prepared using the pathway shown in
schemes. The target compounds were prepared by
chloroacetylation of amines as 2-(4-aminophenyl)
benzothiazole and 2-(4-aminophenyl)benzoxazole
followed by condensation with respect to substituted
phenylpiperazines in ethylmethylketone in the
presence of sodium carbonate and sodium iodide
as a catalyst which afforded the target compounds.
All the reactions were monitored by TLC. The
final products were purified by recrystallization
and characterized by their physical parameters.
All the target compounds were subjected to
pharmacological evaluation for behavior symptoms;
inhibition of 5-HTP-induced head twitches behavior

IJPBA/Jul-Sep-2019/Vol 10/Issue 3

and induction of catalepsy studies. All synthesized
compounds shown antipsychotic activity and
compound D4 showed statistically significant
inhibition of 5-HTP-induced head twitches (EDmin
= 20 mg/kg) and minimum induction of catalepsy
(EDmin = 60 mg/kg). Thus, the compound D4
emerged as most potentand contributed to an atypical
antipsychotic like profile. It may be concluded that
the series of arylpiperazines were synthesized and
their pharmacological evaluation showed potential
antipsychotic activity in an animal model.
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