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Abstract. Cetirizine second generation H1-receptor antagonist is an acid metabolite of hydroxyzine. Present work was based
on six new analogues of cetirizine having nucleophilic substitution reaction synthetic pathway. The reactions were proceeded
by replacing the scaffold on the cetirizine moiety using nucleophilic substitution reaction. The structures of analogues were
confirmed using UV, IR, 1H NMR and mass spectroscopic techniques. The analogues were tested for the anti-inflammatory
activities on cellular immune response. Oxidative burst response of phagocytes after exposure to the analogues was found
to exhibit moderate to significant inhibitory activity (23 to <3.1). However, the compounds as MPC and PPC also showed
remarkable inhibitory effect on PHA activated T-cells response and may prove to be lead compounds in therapeutic world.
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1. Introduction

In recent years research work has been carried out for the synthesis of potent compounds which
could be used to treat allergic and inflammatory disorders simultaneously [13,15]. Larsson and his co-
workers [8] linked the histamine H1-receptor antagonist cetirizine to NO-releasing spacer groups. The
H1-binding scaffolds of cetirizine, efletirizine and loratadine were linked to a lipophilic N-hydroxyurea,
the 5-LO inhibiting moiety of zileuton [14].

In current studies, number of derivatives of cetirizine were prepared to explore the anti-inflammatory
activity of cetirizine. The compounds selected for these studies were chosen on the basis of their
anti-inflammatory activities such as thiourea [1], acetamide [7], phenylenediamine [17], naphthy-
lamine [3]. This method allowed the introduction of a variety of substituents such as α-napthylamine,
m-phenelendiamine, p-phenelendiamine, thiourea, thioacetaamide and phthalimide into the core struc-
ture of cetirizine, at carboxylic group, in a quick and simple way. Further more, it also allowed the
synthesis with a high yield for a number of analogues in the system.

Evidence suggested that the continual release of histamine from lung cells of asthma patients may
contribute to inflammation and may also other cells as lymphocytes, monocytes, basophils, epithelial
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cells, etc. Moreover, anti-inflammatory activities of many second and third-generation H1-receptor an-
tagonists showed the inhibition of inflammatory mediators [9]. However, second and third-generation
antihistamines were found to affect the allergic inflammatory response at high drug concentrations [2,
12,16]. It has also been reported that antihistamines showing anti-inflammatory effects at therapeutic
concentrations may modify the effects of inflammatory mediators in vivo at doses comparable to those
used clinically [4]. In the light of above facts we synthesized a number of derivatives in order to increase
the anti-inflammatory activity of cetirizine and, therefore, we did not perform antihistaminic activity of
derivatives but more emphasis was laid on anti-inflammatory and immunomodulatory activities of these
derivatives.

2. Experimental reagents and material

Analytical grade reagents were used during the whole experimental procedures. Methanol and ace-
tonitrile were of (HPLC grade) (TEDIA®, USA). Other reagents included hydrochloric acid, meta and
para phenelenediamine, urea, thiourea, accetamide, sodium hydroxide, sodium hydroxide and chloro-
form were of analytical grade. Zymosan A (Saccharmoyces cerevisiae) was purchased from Fluka Bio-
chemika (Buchs, Switzerland), Phosphate buffer saline (PBS), Dextran, RPMI-1640 and Lymphocyte
Separation Medium (LSM) were from MP Biomedicals (Solon, OH, USA). Hanks balance salt solu-
tion without Ca+2 and Mg+2 (HBSS− −), and with Ca+2 and Mg+2 (HBSS++) and Dulbecco’s mod-
ified eagle medium (DMEM) were obtained from Sigma-Aldrich (Steinheim, Germany). Luminol (3-
aminophthalhydrazine) was purchased from Alfa Aesar (Karlsruhe, Germany), Boric acid from Merck
(Hohenbrunn, Germany), NaOH from Riedel-deHaen (Seelze, Germany), NaCl from Merck (Darmstadt,
Germany) and the Fetal Bovine Serum (FBS) was purchased from PAA Laboratories GmbH (Pasching,
Austria). Lyophilized PHA (Phytohemagglutinin) purchased from Sigma-Aldrich (St. Louis, MO, USA),
96 well round bottom plate from IWAKI (Chiba, Japan), 96 well flat bottom plate from Orange Scientific
(Braine-l’Alleud, Belgium, EU), half-area 96 well plates from Sigma-Aldrich (Steinheim, Germany), H3

Thymidine obtained from Amersham Biosciences (Buckinghamshire, UK), glass fiber filter INOTECH
(Dottikon, Switzerland), MTT was obtained from Amresco (Solon, OH, USA) and the DMSO was from
Fisher Scientific (Leicestershire LE11, UK).

2.1. Equipments

All the glassware were of Pyrex type and were washed with chromic acid followed by thorough wash-
ing with water and finally rinsed with de-ionized water which was freshly prepared in the laboratory.
UV visible spectrophotometer (Model 1601, Shimadzu, Japan) with 10-mm path length connected to a
P-IV computer loaded with Shimadzu UVPC version 3.9 software was used in these studies. Electri-
cal balance (Mettler Toledo #AB54), pH meter (Mettler Toledo MP 220), deionizer (Stedec CSW-300),
distillation unit (GFL Type 2001/2) were used. IR studies were carried out by Shimadzu Model FTIR
Prestige-21 spectrophotometer. Spectral treatment was performed using Shimadzu IRsolution 1.2 soft-
ware. The 1H-NMR spectra were recorded on a Bruker AMX 500 MHz spectrometer using TMS as
an internal standard. Chemical shifts are reported in parts per million (δ) relative to tetra methyl silane
as an internal standard. Significant 1H-NMR data are tabulated in the manner as multiplicity (s, sin-
glet; d, doublet; t, triplet; q, quartet; and m, multiplet); and number of proton as (s). The mass spectra
were recorded on Finnign-MAT212 under electron impact (EI) ionization condition. Thin layer chro-
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matography (TLC) was performed on HSF-254 TLC plate and compounds visualized under UV lamp.
Chemiluminescence and T-cell proliferation assay were performed at Dr. Panjwani Center for Molecu-
lar Medicine and Drug Research, using Luminoskan EL, RT, RS, from Labsystems (Helsinki, Finland),
Beckman coulter LS 6500 β-scintillation counter (Fullerton, CA, USA), Spectra max 340 (CA, USA)
and Cell Harvester System purchased from INOTECH (Dottikon, Switzerland).

2.2. Procedure

Cetirizine was refluxed with meta and para phenylenediamine in 2:1 ratio (w/w) in absence of any
solvent at 140–160◦C. The reaction was monitored after every 30 min by applying TLC. The product
was then cooled and left for crystallization.

Cetirizine was weighed and dissolved in sufficient water to make saturated solution. Its pH was ad-
justed to 7 by adding NaOH (10%) solution. Solvent extraction was performed by using chloroform as
an organic layer. Chloroform layer was separated from aqueous layer containing salts of NaCl. The salt
free solution of cetirizine in chloroform was later on used in the synthesis.

Salt free cetirizine solution was refluxed in 80 ml methanol for 3 h. TLC was applied after every
30 min. After the consumption of cetirizine, different reagents solutions in methanol (1:1 v/v) were
added separately in different refluxing flask with constant stirring.

Cetirizine in presence of pthalamide was refluxed for 6 h. The volume of the reaction mixture was then
reduced by rotary-evaporation. The reaction was filtered, cooled and left in dark for drying. Colorless
crystals obtained were characterized using different spectroscopic techniques.

Thioacetamide solution in presence of cetirizine was refluxed for 12 h. TLC was applied after every
45 min. Nitrogen was bleated in the reaction medium from time to time. The complex was allowed
to cool at room temperature and excess of solvent was removed under reduced pressure on a rotary
evaporator. IR, NMR and mass spectra of complex was characterized.

Thiourea was refluxed for 10 h at 68◦C. The reaction was monitored by TLC and nitrogen was bleated
in to the reaction mixture to prevent oxidation of the complex. The yellow colored complex after drying
was studied further by using IR, NMR and mass spectroscopic techniques.

α-naphthylamine was reacted for 15 h and the reaction mixture was continuously monitored by apply-
ing TLC and nitrogen was bleated in to the reaction. The product was filtered and left for crystallization.
The complex was then subjected to study by IR, NMR and mass spectroscopic techniques.

2.3. Chemiluminescence assay

Luminol-enhanced chemiluminescence assay was performed as reported by Helfand et al. [6] and
Haklar et al. [5]. The whole blood was first diluted (1:50 dilution in sterile HBSS++) and 25 µl was used
along with neutrophils or macrophages, then incubated with 25 µl of serially diluted compounds with
concentration ranges between 3.1 and 100 µg/ml. Control wells received HBSS++ and phagocyte cells
but no test compound. The chemiluminescence test was performed in a white 96 well plates. Plates were
initially incubated at 37◦C for 25–30 min in the thermostat chamber of the luminometer machine. After
incubation 25 µl of luminol (7 × 10−5 M) and 25 µl serum opsonized zymosan (SOZ) was added into
each well. Finally HBSS++ was added to the wells to obtain 100 µl. The phagocytosis kinetic studies
were monitored with the luminometer for 50 min in the repeated scan mode. Peak and total integral
chemiluminescence readings were expressed in the relative light unit (RLU).
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2.4. T-cell proliferation assay

Cell proliferation was evaluated by the standard thymidine incorporation method described by Nielsen
et al. [11]. In brief, T lymphocytes were isolated from peripheral blood of healthy individuals and then
cultured at a concentration of 2 × 106 cells/ml in a 96-well round bottom tissue culture plates. Cells
were stimulated with 5 µg/ml PHA. Various concentrations of compounds were added to obtain final
concentrations of 3.1–50 µg/ml each in triplicate. The plate was incubated for 72 h at 37◦C in 5% CO2

incubator. After 72 h, 25 µl (0.5 µCi/well) of thymidine was added in each well and further incubated
for 18 h. Cells were harvested onto a glass fiber filter using cell harvester system. Effect of compounds
on proliferation of cells was measured quantitatively by liquid β-scintillation counter which indicates
the level of proliferation in comparison to the control. Results were expressed as mean count per minute
(CPM).

2.5. Cytotoxicity assay

Toxicity of comp 1 and its synthesized analogues was analyzed on adherent 3T3 mouse embryonic
fibroblastic cells by MTT assay following Mesaik et al. [10] with some modification. In brief cells were
incubated at 6 × 104 ml−1 concentration in 96 well flat bottom plate in 5% CO2 and 37◦C for 24 h.
After adherence of cells, compounds were added at concentration 10 µg/ml for further 48 h incubation.
On day 3 tetrazolium dye MTT was added. After 4 h of incubation media was removed and organic
solvent DMSO was added to dissolve insoluble purple formazan. Absorbance was taken at 540 nm
using spectrophotometer and the % viability of cells was calculated.

3. Results and discussion

The reaction mechanism for the formation of cetirizine derivatives was considered to be proceeded via
attack by the lone pairs present on nitrogen of thiourea, thioacetamide, pheylenediamine, naphthylamine
and pthalamide, nitrogen acts as a nucleophile and attacks the carboxyl carbon of the acid which leads
to the formation of an alkoxide ion (step 1). As a consequence, a proton is lost from an NH2 group
(step 2). An unshared electron pair on the alkoxide oxygen ion moves in to help displace the leaving
group (step 3). The reaction follows the usual nucleophillic substitution reactions Fig. 1.

4. Characterization of derivatives

4.1. Compounds MPC and PPC

The presence of peaks at 3120 and 3230 cm−1 indicated the presence of primary amine. Strong ab-
sorption at 1500 cm−1 showed the presence of carbonyl group. Absorption at 1400 cm−1 may be the
result from in plane skeletal vibrations of aromatic ring. The bands observed in the 1600–1450 cm−1 re-
gion have been assigned to in plane skeletal vibrations of aromatic ring. The in-plane bending vibrations
of the =C–H bond give rise to absorption in the 1420–1290 cm−1 which is also associated with the C–
C stretching and saturated C–H bending vibrations. In MPC, the meta substitution could be monitored
by two absorptions in the region 800–720 and 900–850 cm−1. However for PPC, C–N stretching with
p-substitution could also be observed by strong absorption at 820 cm−1.
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Fig. 1. Reaction scheme of cetirizine with analogues where MPC R = C6H7N (m-phenylenediamine) TAC, R = C2H3S
(thioacetamide), PPC R = C6H7N (p-phenylenediamine) TuC, R = CH2NS (Thiourea), PhC R = C8H6NO2 (phthalimide)
NAC, R = C10H7 (naphthylamine). (Colors are visible in the online version of the article; http://dx.doi.org/10.3233/SPE-2011-
0537.)

The H1-NMR spectra of cetirizine derivative was recorded and compared with the spectrum of the free
drug. Piperazine, chloro benzene and aromatic protons were not affected indicating that these groups
might not contribute their protons. The singlet occurring at δ 8.0 and 4.0 ppm representing the presence
of amide group, shift of carboxylic acid at δ 10.8 ppm completely diminished in both the compounds.
In compound MPC singlet was observed at 6.20 and 6.84 ppm while multiplet appeared at 6.99 and
7.00 ppm. In case of PPC doublets were observed at 7.39 and 6.44 ppm while there was no change in
the NMR spectra. Further characterization of the molecule is presented in Tables 1 and 2.

4.2. Compound PhC

C=O of amides appeared in the form of intensified peak at 1711.69 cm−1, i.e., the asymmetrical
stretching while asymmetrical ester stretching appeared at 1507 cm−1. The aromatic character is much
more prominent at 3182.75 cm−1 while N–C appeared at 1273 cm−1 and there was no peak for car-
boxylic group.

The reaction site is carboxylic group of cetirizine as in NMR spectrum of compound PhC there was
no peak at 10.8 ppm and additional four protons of phthalimide moiety appeared in the form of multiplet
at 7.83–7.86 ppm while aromatic protons of cetirizine moiety appeared at 7.23–7.77 ppm. Proton for the
CH2 attached to N in NCH2CH2O group appeared at 1.54 and 3.4 ppm, the proton of piperazine ring
appeared at 2.50 ppm. Physical and other aspects of the molecule are presented in Table 3.
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Table 1

Physical and spectroscopic data of compound MPC

Chemical name N-(4-aminophenyl)-2-(2-(4-((4-chlorophenyl)(phenyl)methyl)piperazin-1-yl)ethoxy)acetamide
Formula C27H31ClN4O2

Molecular weight 478.21
Melting point Decomposes at 230◦C
Solubility DMSO, methanol, dichloro methane
UV nm (ε) 233 and 550 nm
EIMS: m/z 478.1 (2.71), 388.1 (4.06), 301.1 (3.01), 244.1 (5.22), 201.0 (100.0)

(rel. abundance %)

Table 2

Physical and spectroscopic data of compound PPC

Chemical name N-(4-aminophenyl)-2-(2-(4-((4-chlorophenyl)(phenyl)methyl)piperazin-1-yl)ethoxy)acetamide
Formula C27H31ClN4O2

Molecular weight 478.21
Melting point Decomposes at 230◦C
Solubility DMSO, methanol, dichloro-methane
UV nm (ε) 233 and 550 nm
EIMS: m/z 478.1 (2.71), 388.1 (4.06), 301.1 (3.01), 244.1 (5.12), 201.0 (100.0)

(rel. abundance %)

Table 3

Physical and spectroscopic data of compound PhC

Chemical name 2-(2-(2-(4-benzhydrylpiperazin-1-yl)ethoxy)acetyl)isoindoline-1,3-dione
Formula C29H29N3O4

Molecular weight 483.22
Melting point 190◦C
Solubility DMSO, methanol, dichloro-methane
UV nm (ε) 294 and 233 nm
EIMS: m/z (rel. abundance %) 251 (5.22), 168.09 (12.59), 92.06 (39.39)
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4.3. Compound TAC

The presence of peak at 3350 and 3300 cm−1 indicated the presence of primary amine which strongly
confirmed the structures of compound and one evidence was the shifting of C=O peaks toward the lower
frequency, i.e., at 1600 cm−1. Aromatic group absorbed at 3150 cm−1 with intensified form and alphatic
character appeared at 2850 cm−1.

Singlet of NH2 appeared at 2.49 ppm, while signal for secondary amines appeared at 6.3 ppm. The
proton of piperazine ring appeared at 3.83 and at 4.67 ppm. A triplet observed at 3.74–3.79 ppm for two
protons in the CH2 near the O in CH2CH2O. The proton of CH in the methyldiphenyl group is shown by
a broad but weak singlet at 5.6 ppm. The aromatic nine protons appeared at 7.14–7.32 ppm while there
is not single t at δ 10.8 ppm for the carboxylic acid group that confirmed the site of reaction. The other
data of the molecule are presented in Table 4.

4.4. Compound TuC

The peaks at 3358 and 3307.25 cm−1 due to stretching of NH2 were observed which is strong indi-
cation of a complex as this peak is absent in the parent compound. The aromatic character is much
prominent at 3145.97 cm−1, aliphatic chain is observed at 2913 cm−1 and C=O bond observed at
1597.28 cm−1. The weak absorption for C=S observed at 2030 cm−1 was due to heavy weight of
sulphur group. C=O stretching was observed at lower frequency as compared to parent drug, i.e., at
1597.28 cm−1.

Singlet of NH2 appeared at 2.49 ppm, while signal for secondary amines appeared at 6.3 ppm. The
proton of piperazine ring appeared at 3.83 and 467 ppm. A triplet observed at 3.84–3.91 ppm for two
protons in the CH2 near the O in CH2CH2O. The proton of CH in the methyldiphenyl group is shown
by a broad but weak singlet which appeared at 5.41 ppm. The aromatic nine protons appeared at 7.14–
7.32 ppm while there is no singlet at δ 10.8 ppm for the carboxylic acid group that confirmed the site of
reaction. Other parameters are shown in Table 5.

4.5. Compound NAC

Broad bands observed at 3110–3000 and 2985.6–2914.2 cm−1 are assigned to the aromatic CH and
aliphatic CH2 group, respectively. The C=O of amides appeared in the form of intensified band at

Table 4

Physical and spectroscopic data of compound TAC

Chemical name N-(3-(2-(4-benzhydrylpiperazin-1-yl)ethoxy)-2-oxopropyl)ethanethioamide
Formula C25H34N3O2S
Molecular weight 440.24
Melting point 177◦C
Solubility DMSO, methanol, dichloro-methane
UV nm (ε) 224 and 263 nm
EIMS: m/z (rel. abundance %) 251 (53.13), 168.09 (3.05), 78.05 (9.86)
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Table 5

Physical and spectroscopic data of compound TuC

Chemical name 1-(2-(2-(4-benzhydrylpiperazin-1-yl)ethoxy)acetyl)thiourea
Formula C22H28N4O2S
Molecular weight 412.55
Melting point 178◦C
Solubility DMSO, methanol, dichloro-methane
UV nm (ε) 235 and 245 nm
EIMS: m/z (rel. abundance %) 397.18 (3.86), 338.2 (6.82), 251.15 (46.23)

Table 6

Physical and spectroscopic data of compound NAC

Chemical name 2-(2-(4-benzhydrylpiperazin-1-yl)ethoxy)-N-(naphthalen-1-yl)acetamide
Formula C31H33N3O2

Molecular weight 479.26
Melting point 130◦C
Solubility DMSO, methanol, dichloro-methane
UV nm (ε) 233 and 250 nm
EIMS: m/z (rel. abundance %) 478.25 (12.56), 251.15 (12.36), 168.09 (6.81)

1620 cm−1 while aromatic absorbed at 3150 with intensified form and alphatic character appeared at
2850 cm−1.

The 1H-NMR spectra of compound NAC (Table 6) was compared with the spectrum of the free drug.
Piperazine, chloro benzene and aromatic protons showed no affect, a singlet occurred at δ 8.0 ppm
representing the presence of amide group.

4.6. Molecular modeling of the complexes

The energy minimization calculations of the formed complexes were performed and are presented in
Table 7.

4.7. Anti-inflammatory activities of the complexes

Cetirizine (comp 1) and its synthesized analogues were analyzed for their anti-inflammatory response
using chemiluminescence technique, T-cell proliferation and cytotoxicity assays. Initially these com-
pounds were analyzed for their role in ROS production on the zymosan activated whole blood phago-
cytes and the isolated neutrophils and macrophages. The preliminary screening of whole blood phago-
cytes oxidative burst activity revealed that compounds 2, 3 and 7 exhibited a significant dose inhibitory
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Table 7

Energy minimization calculation of derivatives

Compounds Total B.E. Dipole/dipole Torsion Stretch bend Bend Stretch
2 29.67 −1.9706 −6.9714 0.9545 14.2425 2.7359
3 29.95 −1.9576 −6.5474 0.9511 14.5605 2.7202
4 65.3528 20.1168 0.4796 0.4034 18.3148 4.6178
5 24.8498 4.3015 −9.166 0.7313 6.4997 2.5482
6 27.691 6.379 −7.6848 0.7165 7.016 2.4131
7 10.5525 −2.677 −23.780 0.6531 7.462 2.6316

Fig. 2. Dose dependent effect of cetirizine (comp 1) and its derivatives (comp 2–7) using whole blood phagocytes oxidative
burst response. Each bar represents mean ± of triplicate compared with control (C) group. (Colors are visible in the online
version of the article; http://dx.doi.org/10.3233/SPE-2011-0537.)

potential on the reactive oxygen species production with an IC50 less than 12.5 µg/ml (Fig. 2). More than
50% inhibitory activities of these compounds were recorded at 12.5 µg/ml concentration, i.e., 84.4, 68.6
and 64.5%, respectively. However compounds 1, 5 and 6 showed a dose inhibitory response which was
lower to activity of the earlier set of compounds (comp 2, 3 and 7) with IC50 37.8 ± 4.7, 59.4 ± 4.2,
29.3 ± 0.3 µg/ml, respectively (Fig. 2).

The effect of these compounds on neutronphils was further studied at 3.1, 6.25, 12.5, 25 and 50 µg/ml
compound concentrations (Fig. 3). Compared to the control group comp 1, 2, 3, 4 and 6 showed moderate
activity with IC50 values ranges between 11 and 26 µg/ml where as comp 7 exhibit suppression of
neutrophils with IC50 lower than 3.1.

Activity of comp 1 and its derivatives were then tested on isolated macrophages using five differ-
ent concentration levels ranges from 3.1 to 50 µg/ml. Macrophages were activated by SOZ and then
subjected to the (luminol-based) chemiluminescence test (Fig. 4).

Comp 1, 2, 4, 5, 6 and 7 were found to exert a significant inhibitory effect on macrophages with
IC50 7.3, 6.6, <3.1, <3.1, <3.1 and 5.4, respectively. Comp 3 exerted a moderate activity with IC50

of 11.3 µg/ml. Suppression of ROS µg/ml production in macrophages by these compounds like par-
ent comp 1 revealed that these compounds could be potential anti-inflammatory candidates drug as
macrophages play role in antigen presentation and cause allergies.
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Fig. 3. The immunomodulatory effects of comp 1 and its analogues on PBMN cells isolated neutrophils. These cells were
activated with serum opsonized zymosan and the level of ROS production was monitored after addition of luminol. Each bar
represents mean ± of three readings compared to the control group C (activated cells without compound). (Colors are visible
in the online version of the article; http://dx.doi.org/10.3233/SPE-2011-0537.)

Fig. 4. The immunomodulatory effects of comp 1 and its synthesized derivatives on isolated mouse peritoneal macrophages.
Each bar represents mean of triplicate reading after serum opsonized zymosan activation. The solid bar (black) represent the
activated control group cells (C) (activated cells without compound). (Colors are visible in the online version of the article;
http://dx.doi.org/10.3233/SPE-2011-0537.)

The sensitivity of comp 1 and its derivatives to proliferative response of T-lymphocytes in presence
of the mitogen phytohemagglutinin (PHA) was evaluated at concentrations of 3.12, 12.5 and 50 µg/ml
(Fig. 5). Suppressive effect of compound 2 (IC50 = 4.1 ± 0.5 µg/ml) and 3 (IC50 7.1 ± 1.8 µg/ml)
was observed on T-cell proliferation with % inhibition of 80.8 and 64.9, respectively at 12.5 µg/ml.
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Fig. 5. Effect of comp 1 and its synthesized derivatives on PHA mitogen activated T-cell proliferation. Each bar represents a
mean triplicate reading (+ve: cells activated with PHA, −ve: cells without PHA).

These compounds posses much stronger inhibitory effect than the parent drug that does not show any in-
hibitory effect rather at lower concentration a slight but significant stimulatory effect is observed (Fig. 5).
However, comp 7 showed an intermediate inhibitory activity, it is noted that at 50 µg/ml 98.9% T-cell
proliferation was suppressed with an IC50 17.0 µg/ml which is also better than parent compound. From
Fig. 5 we can observe that T-cell proliferation was significantly suppressed by comp 2 and 3.

Toxicity of these compounds was analyzed on mouse embryonic fibroblast 3T3 cells at moderate
concentration (10 µg/ml). All compounds exhibited no toxic effect at this concentration as cells remain
viable after 48 h incubation except comp 7 which was found to some extent inhibiting cell growth (41%).

Further detail investigation on these compounds could lead to their selection for treating many dis-
eases like asthma, rhinitis, rheumatoid arthritis, urticaria and other H1 receptor associated inflammatory
disorders.

5. Conclusion

In the present work, new functional groups were attached to the cetirizine molecule and their anti-
inflammatory effects were evaluated. It was observed that all the complexes were formed following a
very simple pathway and exhibited potent anti-inflammatory activities. Moreover, it was also observed
that comp 7 suppressed neutrophils (IC50 < 3.1), macrophages (IC50 5.4) and to some extent T cells
(IC50 17.0) which showed that it may prove to be more potent drug for suppressing inflammation through
multi pathways. In case of comp 2, it was found that it inhibited both macrophages and T cells.
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