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ABSTRACT

Attempts to establish relationship between chemical structure and biological
activities of therapeutic agents, have always been interesting in medicinal chemistry.

Pyrazolines, an interesting heterocycles, are studied extensively because of their
ready accessibility and diverse chemical activity and broad spectrum of biological and
pharmacological properties. This Research, mainly deals with the synthesis and its impact
on chromosomes of spleenocytes i.e., an internal body environment with respect to
pyrazolines.

Here, some new pyridine based pyrazolines are synthensised. Substituted series
of     2-(2'-amino pyridine)-carboxamido were achieved gradually by reacting varied substituted
anilines alongwith di-ethyl malonate, followed by the condensation with 2-amino pyridine
for about a hour. Former, when condensed in presence of benzaldehyde and conc. H2SO4
yielded the conclusive intermediate of 2-(2'-amino pyridine)-carboxamido-3-phenyl-ethene
(N-subst. anilide), which when stirred with hydrazine hydrate in an ethanolic medium furnished
shiny, needle shaped crystals of 2-(2'-amino pyridine) carboxamido-3-(N-subst. anilido)-5-
phenyl pyrazolines.

Total eight compounds had been screened for determining their anti-microbial
spectrum of effectiveness against pathogens like S. aureus, E. Coli and P. aeruginosa;
C. albicans, A. fumigatus and A. Flavus. Pyrazolines exhibited an excellent activity against
S. aureus (MIC 125 g/ml), they were also found to be effective against E.Coli and P.
aeruginosa (MIC 500 g/ml). Pyrazolines showed moderate activity against both the
Aspergillus samples, when tested for their anti-fungal effect.

Total two compounds were screened for parameters like cytoxicity and animal
behaviour. Both the compounds gave striking results with no growth of micro-nuclei (MN)
and nil effect of drowsiness and lethragic behaviour.

Key Words : Animal behaviour, Apoptosis, Cytotoxicity, m (Albino mice),
MN (micro nuclei), Spleenocytes
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Pyrazole ring has attracted much
attention due to its presence in anti-pyrine
.Literature survey reveals that the work on
pyrazoline derivatives have been extensively
documented due to broad spectum of their
biological and clinical implications1.Since
imidazoline nucleus possess hypotensive
property i.e, clonidine, there may be some
pharmacological similarities between
imidazoline and pyrazoline. Pyrazolines have
been reported to possess different biological
and pharmacological activities like anti-
inflammatory and analgesic, CNS depressant,
anti-convulsant,  psychotropic and anti-
depressant behaviour3. The pyrazoline function
is quiet stable and inspired chemists for retaining
it’s cardio-vascular4, ulcerogenic5 and anti-
bacterial6 effects of pyrazolines.

OBJECTIVES
Pyrimidine derivatives are known to

possess various physiological activities7. On the
other hand, amides containing heterocyclic
moiety have been found to possess local
anaesthetic property8.Considering all the above
facts it was found that if pyrimidocarboxamido
group was introduced to pyrazoline moiety, the
resulting compounds may have some significant
biological properties.

MATERIAL AND METHODS
Melting points were taken in an open

capillary and are uncorrected. The purity of
the compounds were determined by running
TLC on Silica gel plates, using iodine vapours
as a visualising agent. Characterisation of
compounds were aided by Perkin-Elmer model
700 spectrophotometer (I.R.). Elemental
analysis was within + 0.5 of their calculated
values, recorded on Elementar-Vario-model-
III.

Synthesis of series of Pyrazolines :
Series of substituted anilines (la-lh) when
refluxed with diethyl-malonate yielded
monoanilide, as an important intermediate, in
the fillerate which when transferred over
crushed ice gave crystals of ethyl-2-(substituted
anilido) ethanoate 2(a-h). This when subjected
to condensation along with (2-amino pyridine)

and benzaldehyde using 1-2 drops of conc.
H2SO4 as a condensing agent (for 1 hour, in oil
bath) yielded conclusive intermediate : 2-(2'-
aminopyridine) carboxamido-3-phenyl ethene
(subst. anilide) i.c., (3a-h) which on continuous
stirring with hydrazine hydrate and ethanol
furnished fine glazy, needle shaped crystals of
Pyrazoline. (4(a-h) (Ref. reaction scheme).

Anti-microbial activity : Anti-microbial
sensitivity of the compounds were performed
by broth dilution technique. The lowest dilution
of the compound that showed no turbidity due
to growth inhibition were considered as MIC
for that compound.

Four to five strains of organisms S.
aureus, E. Coli and P. aeruginosa were
isolated from various clinical specimens like
wine, pus, wounds, swab etc. and their
sensitivity against organic compounds were
determined at 125, 250, 500 and 1000 g/ml of
dilutions.

The anti-fungal activity of the
compounds were tested against various fungi
namely - C. albicans, A. fumigatus and A.
flavus. Subsequent dilutions of 500 g/ml and
1000g/ml were used.
Cytotoxicity and Animal behaviour

MN are formed by the condensation of
the fragments of the acentric chromosomal
fragments or by the whole chromosomes.
Damage induced by test substance to the
chromosome/mitotic apparatus of bone marrow
can be studied by the presence of micronucleus.

In this method of analysis the mice were
injected intraperitoneally with colchicine and
were sacrificed by cervical dislocation and
femurs were dissected out and cleaned. Bone
marrow was flushed out and collected in test-
tube to make a single cell suspension, which
was further subjected to thorough mixing and
centrifuged for 7 min. After discarding
supernetant, pellets were treated with Foetal
calf serum and finally, the cell smear were fixed
on slide by dropping MeOH on slides.
Spleenocytes of Albino mice were selected for
the experiment using the drug dosage
concentrations of 25 mg/ml and 50 mg/ml on
two mice bodies successively.

To determine the animal behaviour, the
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drug was given at regular intervals of 3 hrs for
3 days at the dosage of 25 mg/kg body wt and
50 mg/kg body wt. and the effects were
observed.

RESULTS AND DISCUSSION
Pyrazolines are needle shaped, glazy

crystals with a yield of 70-80% having their
melting points, ranging from 190ºC-225ºC.
They’re characterised by specific pyrazoline
ring at 3275-3385cm-1 and few other stretches
as represented in (Table 1).

Total 8-organic compound 4(a-h) were
screened for their anti-bacterial and anti-fungal
effect, among which compound 4(f) showed
an excellent activity against S. aureus (MIC
125 g/ml), whereas 4(g-h) were found to be

effective against S. aureus at a dilution of 250
g/ml. Compounds were found to be least
effective against C.albicans, but compounds
4(b,c,e,f,g,h) were found to be effective. against
both the species of Aspergillus. (ref.Table 2
and 3).

Compounds 4(g) and 4(h) were
screened for discussing the cytotoxicity &
animal behaviour, when 4(h) gave a promising
activity with the least count of micro-nuclei and
apoptosis; moreover compounds 4(g) and 4(h)
both showed no side effects like drowsiness &
lethargeness, when injected in an animal body
(ref. Table 4).

 

 

 

R

H5C2O 

C 
CH2 O 

C 
O 

OC2H5 + NH2 

(2) 

R

C 
CH2 O 

C 
O 

OC2H5 NH 

(1) 

N NH2 

  

 

N NH 

C O 
C 

HN 

C 
O 

 

CH 

 
N NH 

CH2 O 
C 

HN 

C 
O 

R

conc. H2SO4 

NH2.NH2.H2O/ 
C2H5OH 
 

(3) 

 

 

N NHCO 

 N HN 
NH 

CH 

C 

CH 

 
R

(4) 

4 a b c d e f g h 
R H 3-Cl 4-Cl 4-Me 2-NO2 4-OC2H5 4-OCH3 2amino- 

4phenyl thiazol 

 CHO 



Journal of Environmental Researh And Development           Vol. 1 No. 1, July-September 2006

19

Comp. R Mol. For. For. wt. M.P. Colour Rf. I.R.
  No.

4a H C21H19ON5 357.0 1950C Shiny Yellow 0.78 (NHCO)-1670
(C=N),1600;
(N-N) 832

4b 3-Chloro C21H18ON5Cl 391.5 200oC Brick red 0.75 (Pyrazoline)  3275
(NH)-3350
(CO)-3350
(CO)-1635

4c 4-Chloro C21H18ON5Cl 391.5 209oC Dark Red 0.75 (C-N)-1220,
(NH-C=N)-1520
(NHCO)-1650

4d 4-Me C22H21ON5 371.0 210oC Orangish-Red 0.731 (Pyrazoline) 3273
(NH-C=N)-1523
(CO)-1635

4e 2-Nitro C21H18O3N6 402.0 197oC Dull Maroon 0.713 (Pyrazoline) 3275
(NH-C=N)=1520
(O)-1630

4f 4-Ethoxy C23H23O2N5 401.0 198oC Shiny Yellow 0.74 (C-N)-1220
(C=N)-1600
(NH)-3350,
(Pyrazoline-3259)

4g 4-Methoxy C22H21O2N5 387.0 217oC Dull Green 0.74 (NHCO)-1670
(C=N)-1600
(N-N)-832

4h 2-Amino C23H21N6OS 429.517 215oC Orche Yellow 0.72 (NH)-3250
4- (C=N)-1600
Phenylthiazol (NH-C=N)-1523

CONCLUSION
It is however very difficult to explain the

complete microbial as well as genotoxic effect
of the selected organic compound as
furthermore evaluations by using different
clinical strains from different isolates and
different doses of organic compound are
required, to come to any strong conclusion, yet,
it appears throughout the experimental
observations, compounds 4(f-g) exhibit a
remarkable effect.

It may be attributed to the stronger
electron releasing nature of the ‘R’ groups
present in association with them. It may also
be assumed that in 4(h) the R-group shows high
impact on biological growth of microbes and
chromosomal fragment ‘MN’, due to
incorporation of both ‘S’ and ‘N’ in the same
ring i.e., thiazol.

Assumingly, the anomalous behavior of
4(d) can be due to its less electron releasing
power and bulky size comparatively. Moreover,
compounds 4(b-c) exhibited lesser activity,
owing to stronger -I effect of R-groups present.
Results also explicit that substituent groups,
when attached to simple anilines give better
activity to the product.
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Table 1. Characteristic data of compounds 4(a-h)
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Table 2. Anti-bacterial screening of
compounds 4(a-h)

Table 3. Anti-fungal screening of
compounds 4(a-h)

+ = turbidity
– = no turbidity

+ = turbidity
– = no turbidity

Table 4. Impact of Compounds 4(g-h) on spleenocytes of Albino mice
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