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Abstract:

Antidepressants have a wide range of molecular aréshs of action. Antidepressants are amphiphilic
chemicals, which allow them to easily pass acrbsscell membrane and influence molecules on the
outer and inner membrane surfaces, as well as legimic and nuclear molecules, Depressed persons
may lose interest in once-pleasurable activitiesemperience cognitive problems (e.g., difficulty
concentrating, remembering details, making dec®iofhhey may think about or attempt suicide. Their
weight might fluctuate considerably. Insomnia, essbee sleeping, sleep pattern changes (e.g., waking

in the middle of the night or early in the morniagd being unable to fall asleep again), wearirask,of
energy, and aches, pains, or digestive disordatsatte resistant to therapy may be present. Degatess
mood is a normal reaction to some life experieneesjgn of many medical diseases (for example,
Addison's disease, hypothyroidism), and a hallnaeddeveral mental illnesses.
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INTRODUCTION:
Pyrazolopyrimidines and similar fused heterocy@ess being investigated for their possible bioattivi
The heterocyclic fusion of the pyrimidine and pyil&z rings resulted in the formation of
pyrazolopyrimidines, structural analogues of thegkhnic purine class. Pyrazolopyrimidines, with thei
broad spectrum of biological activities and numerderivatives, have unquestionably high signifieanc
in the field of pharmaceutical and biotechnolog&eknces. e.g. (fig.1.1)
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Fig 1.1

The most commonly used antidepressantssaigetive serotonin reuptake inhibitors (SSRI). In a
depressed patient, there is a relative shortageHF in the serotonin neurone. The number of seinto
receptors, both presynaptic autoreceptors and ypegiic receptors, is increased. The release of
serotonin from synaptic knobs can be affected io tvays: first, positively by serotonin transporter
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activity or availability of tryptophan (serotonimgaursor), and second, negatively by activation oht
presynaptic inhibitory receptors-HTgaor,-AR, and somatodendritic receptor-HT ;4.

After acute administration of SSRI:

Because a significant portion of serotonin trantgssrare inhibited, serotonin lingers in extradal
space for a longer period tifne. Serotonin levels rise mostly in the somataliitic region as a result «
this. Negative feedback is enhanced via inhibiforgsynaptic and somatodendritic receptors, whe
both the frequency of action potential firing ah@ uantity of seroton released from the presynay.
button are lowered.

After chronic treatment by SSRI:

Increased FHT induces inhibitory somatodendritic receptorsdmwr-regulate and/or desensitise.
causes an increase in the frequency with whiclomagibtentials fireand an increase in the quantity
serotonin released into the synaptic cleft. Whempared to the processes following acute S
treatment, the substantial increase in serotorigase at the axon terminal is delayed. This delay
explain why antidegssants do not have instant therapeutic €

Postsynaptic and presynaptic receptors are -regulated and/or desensitised -HT levels rise at the
axon terminal. This desensitisation may help togate the negative effects of SSIi
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Fig: 1.2. Mechanisms of antidepressants action
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Table 1.Classification of antidepressants based on acwendtological action

Inhibitors of neurctransmitier
Monoamine oxidase inhibitors (IMLAO)
catabolism
Feuptake inhibitors Serotonin reuptake inhibitors {(SEI)
Morepinephrine reuptake inhibitors (INEI)
Selective SEI (SSRI)
Selective WRI (SNEI)
Serotonin/norepinephrine ({dual) inhibitors (SINEI)
MNorepinephrine and dopamine reuptake inhibitors (NDET)
Serotonin 2A antagonist/reuptake inhibitors (SART)
Agonists of receptors 5-HTi4
Antagonists of receptors ar-AR, 5-HT;
Inhibitors or stimulators of|G proteins, adenvlyl cvclase (AC), phospholipase (PL), protein
other components of signal|kinase (PK), phosphatase, atpase, phospholipid dependent
transduction proteins, transcription factors, Second and Third messengers

General categories of antidepressants agents

[lInesses featuring depression

1)Psychiatric syndromes: Major depressive disorder (MDD), sometimes knowtnaajor depression”

or "clinical depression,” is a condition in whichparson has a gloomy mood or a lack of interest or
pleasure in practically all everyday activities &ieast two weeks and these symptoms are notddnys

a medical ailment. Dysthymia is a persistent saddrgiate with symptoms that do not reach the iitiens
of a severe depressive episode. [1]

2) Non-psychiatric illnesses. Depressed mood can be caused by a variety of Minalsses and
physiological issues. For example, mononucleosan(tular fever), which can be caused by two distinc
viral infections, frequently produces symptoms tletemble a depressed mental disease; and sadness i
frequently one of the first indications of hypotbigism (reduced activity of the thyroid gland). pes
caused by life events may create a harmful feedibaml, and therefore a self-fulfilling prophecy, in
which unhappy memories trigger greater depressithnwhile impairing the patient's ability to prohte
solve and take initiative2]
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Depression and neurotransmitters

Depression is linked to changes in brain chemicgsurotransmitters) that aid in nerve cell
communication, such as serotonin, dopamine, andepitephrine. Physical disorders, genetics,
personality, substance misuse, food, hormonal @wmnmedicines, age, brain traumas, seasonal/light
cycle changes, and social conditions can all #dtedevels of these neurotransmitters (e.g. lackoafal
support).[3Blood tests for TSH and thyroxine to rule out hypobidism; basic electrolytes and serum
calcium to rule out a metabolic disruption; andoaplete blood count with ESR to rule out a systemic
infection or chronic illness. Subjective cognitie@mplaints are common in persons who are sadhbuyt t
can also indicate the beginnings of a dementingaxit, such as Alzheimer's disease.[4][5]

Methodsfor evaluation of antidepressant activity
Forced Swimming Test in Rats.

Techniques was first described Bgr solt et al. (1977).[6]
In glass cylinders containing water animals we@t in individually. Two swimming sessions were
held (an initial 15-min pretest followed 24 h labgra 5-min test).

For a 5-minute interval, the total length of imnlibiwas assessed. When the animal stayed passively
floating in the water, it was deemed immobile.

CMS. Willner et al. (1992) created it for rats, while o et al. (2013) recently modified it for mice.
(1999).[7,8]

The CMS procedure entails the successive admitistraf a number of minor stressors, including as
restraint, forced swimming, water deprivation, gaiting with another stressed animal, each forreoge
of 2 to 24 hours, in a schedule that lasts 3 wekkis repeated afterward. In persistently stressts
body weight growth was reduced, giving a meaningidessment of a depressive symptom.

Effectson Muscle Tonein Mice: Horizontal Wire Test.

Individual mice were taken by the tail and allowechold a horizontally strung wire (20 cm above the
bench level, 2 mm in diameter, and 15 cm in lengsihg their forepaws. The failure to grab the wire
with the forepaws or the failure to actively grdie wire with at least one hindpaw within 5 secoisds
measured. Probit analysis may be used to obtairOEBRies.

Effects on Motor Coordination in Mice: Rotarod Test.

The device was a plastic cylinder (4 cm in diametemt rotated at a rate of 4 rotations per minhtiee
are put on the rotating rotarod after sixty or I@ibutes of medication delivery orally. During the 2
minute interval that followed, there was a fallfrahe rotarod. Probit analysis may be used to obtai
ED50 values.
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Elevated plus maze test:

Passive Avoidance Test.

Effects on Mice Learning and Memory:

The device was a two-compartment black and white dieided by a "guillotine" door. The white
compartment (10x10x12 cm) is modest, lighted by08-W lamp, and has a plastic floor. The dark
container is rather spacious (22.5x16x12 cm) ardéhateel grid bottom that is linked to a contirsiou
current shock generator. Mice were placed in thg light container sixty minutes after being given
medications orally. Entrance inside the dark bormadly takes less than 30 seconds and is penalised
with an electric footshock (0.75 mA, 2 sec) (tdyl After returning to its home cage, the mousgusin

the light compartment and permitted to exploreltbie 24 hour's later (trial 2). Animals that stayadhe

lit box for more than 60 seconds were thought waliethe assignment. The percentage of animals
avoiding the dark chamber was therefore used tutzdé retention.

Effects on Spontaneous Locomotor Activity in Mice: Actophotometer:A square, transparent
Plexiglas box (22x27x10 cm) fitted with infrareddaoes and sensors device actophotometer is utilared f
testing. It should be kept in sound-proof cabingtse total number of beams traversed during a 10-
minute period was used to calculate horizontal hezior activity. Animals were placed separatelyha t
centre of the device 60 minutes after being givestidcle or several test medicines orally. Thevégtof

the locomotor system may be tracked.

Synthesis of Pyrazolopyrimdine derivatives:

Step-1
N,ClI NH-N=C\CN
CN
NaNO, CH,(CN),
JHCI — C|©’N=N NH;
NH;NH, / \
cl HNT Sy H
4- chlorobenzenamlne 1 chloro-2- 2 N

(4-chlorophenyl) 2-(2-(4-chlorophenyl) .
diazene hydrazono)malononitrile 4-((4-chlorophenyl)diazenyl)-1H-
pyrazole-3,5-diamine

Step-2
COCHj;
@ + — Methanol ©\ /©
> \ CHO - -
Z AN A/ 20% NaOH ICI:/CH‘CH
acetophenone benzaldehyde o
(E)-chalcone
Step-3
@ ©\ ~CH=C /©
Z ‘ g R h Y
(E) -chalcone PEG HzN N
4-((4-chlorophenyl)diazenyl)- Q
1H-pyrazole-3,5-diamine
3-((4-chlorophenyl)diazenyl)-
5,7-diphenylpyrazolo
[1,5-a]pyrimidin-2-amine
Fig1.3
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M aterial and methods:
Animals

Mice (20-25gm) both sex

Standard drug

Chlorpromazine (30mg/kg BW)

Control

0.1% CarboxyMethyl Cellulose (CMC) solut

Experimental procedure

Activity was performed by the instrument Photoactten [9

The locomotor activity (ability of mental wakefubkee or alertness) [1 was measured by using

Photoactometer. The animafteovement disrupts a light beam falling on a phdtpa¢ which a count i
recorded and displayed digita

Mice were weighed (2@5gm) and divided into five different groups contag 6 animals eac

1. Dose selected for test and standard drug30mg/Kg BW.Drugs were suspended in 0.1% CI
solution.

2. All animals were acclimatized for a period of 1rbiefore starting the experime

3. Basal counts were taken for all animals individpédr 10minutes

4. Drugs were administered through oral route after 60 minutes locomotor counts we
recorded. The locomotor activity was measured foergod of 10 mir

5. Percentage of activity was calculated by the fom

6.

Locomotor count after drug

Percentage activity = 1 %z 100

Locomotor count before drug
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Table 2: Locomotor count for antidepressant activity

Mean Locomotor count
Dose (mg/kg) Antidepressant
Group Before Drug After Drug
activity (%)
Control 0.1 % CMC 262 83+ 625 22016 £ 18.77 --
Std 30 247 16+ 18,09 53016 £ 2227 53,1 Twkn
(Chlorpromazine)
PP, 30 29200+ 46.83 343,33 +43.30 24.25
PP, 30 21116+ 26.27 37916+ 51.47 3516
PP, 30 264,00+ 35.09 61516+ 8037 52 35%%x
PP, 30 18283 +£ 2549 224 16+ 28.50 18.44
PPs 30 241.66+ 3579 47200+ 61.98 44 20%=
Antidepressant activity
m LoCooTol oo *
00 - : * .
GO0 - * *
SO0 -
E dnn
é 200 -
E-]
% nn A
E 100 -
] . . : .

Synthesized compounds
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Statistical analysis Data were analyzed by One-WANOVA followed by Tukey's t-test using
computerized Graph Pad Instat version 5.04 (Graohseftware)

Result and Discussion:

This thesis deals primarily with the synthesis efenocyclic compounds, particular pyrazolopyrimédin
derivatives. In recent years, considerable attarties been paid to their syntheses which undengdhly

a significant choice of synthetic strategy and dmwment of new classes of therapeutically active
compounds. As Pyrazolopyrimidine derivatives ardl egtablished in literature as important biolodjica
active heterocyclic compounds. These derivativestlae subject of many research studies due to their
widespread potential biological activities. A caleiable amount of research activity is directedarols

a potent, more specific and less toxic compounds.Hal planned to incorporate different substitigtion
on parent molecule in our synthesized series oa&opyrimidine derivatives and evaluate them for
different biological activities to search the pdgteompounds.

Aim of the proposed research work was to synthesiaeel Pyrazolopyrimidine derivatives and
evaluation of their biological activities and itexicity. All the newly synthesized derivatives weested
in-vivo and in-vitro in order to evaluate their pharmacological adfivi\ntidepressant activity was
performed by instrument photoactometer by assedsewnotor activity of animals and compouRB3
andPP5 have shown significant antidepressant activity.

Conclusions:
In this article, a simple and efficient method feynthesizing some novel pyrazolopyrimidine
incorporating the pyrazole moiety in good vyieldsdanigh purity was achieved. Our synthesized
compounds were elucidated depending on differeattspscopic techniques. Further studies are being
conducted to acquire more information about bialabactivities such as antimicrobial, or antifursgtd
study quantitative structure-activity relationsh{@SAR).
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