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ABSTRACT

Derivatives of alkyl piperidine were synthesized and
were evaluated for potential anti-depressant and anti-
psychotic activities in albino mice. The derivatives la-
If and lla-11f, containing nitro, fluoro, chloro, bromo
and methoxy groups possessed significant activity in
open field test when tested at the dose of 50 mg/kg
body weight. It is also evident that the number of nitro
groups, their positions in the phenyl ring and the other
functional groups has relationships among them to
impart certain activity to the molecules to which they
are attached. The structures of the synthesized com-
pounds were confirmed through different spectral
techniques EI-MS, *HNMR, IR and UV.
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INTRODUCTION

Any change in the levels of neurotransmitters influ-
ence the behavior like locomotion, attitude, gripping,
exploration etc. Various approaches such as latency to
move and number of square crossed are the methods
of choice to study locomotion and exploratory behav-
ior [1-8] .

Open field activity test method is a precise established
method to investigate the behavioral changes in mice
[9]. This method has been used for the measurement

Alkyl piperidine derivatives and behav-

of behavioral activity of small animals for the deter-
mination of behavior [10].

Substituted alkyl piperidine has been a rich source of
numerous pharmacologically active drug substances
since several decades [11-15]. Due to their often bio-
logical activities, optically active piperidine alkaloids
containing a stereogenic carbon atom at the 2-position
are an important group of natural products and they
have been the target of a number of synthetic strate-
gies [16-20].

It was also reported that series of N-phenyl piperidine
analogs were active and very potent versus wild-type
HIV-1 and a broad range of NNRTI-resistant mutant
viruses [21].

Therefore a huge amount of efforts have been devoted
to their construction by synthetic chemists all over the
world [22-34].

Different patterns of behavioral disorders include anx-
iety, confusion, depression, agitation and insomnia
which are due to the deficiency or increase in biogenic
amines or impair neurotransmission. Any change in
the levels of neurotransmitters influence the behavior
like locomotion, attitude, gripping, exploration etc.
Various approaches such as latency to move and num-
ber of square crossed are the methods of choice to
study locomotion and exploratory behavior.

EXPERIMENTAL
MATERIALS

White Albino mice of either sex (locally bred) weigh-
ing between 20-30 gm, purchased from Agha Khan
Medical University and Hospital, Karachi were em-
ployed for behavioral activity. All solvents such as
DMSO and ethyl alcohol were of analytical grade.
Disposable insulin syringes were used for intra perito-
neal route.

INSTRUMENTS

Behavioral studies were performed in an open field
apparatus mentioned below in the Research Institute
of Pharmaceutical Sciences, Faculty of Pharmacy, and
University of Karachi, Pakistan.
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Determination of Behavioral Studies

Open field activity method

The open field apparatus composed of a square area
76x76 cm with walls 42 cm high. Floor of the appa-
ratus was divided by lines into 25 equal squares. The
mice were exposed to the open field after 30 minutes
of receiving injection. The activity was scored as
number of squares crossings with all four paws for 5
minutes [35]

RESULTS AND DISCUSSIONS

Different patterns of behavioral disorders include anx-
iety, confusion, depression, agitation and insomnia,
which are due to the deficiency or increase in biogenic
amines or impair neurotransmission [36] [37].

Open field activity test method is a precise established
method to investigate the behavioral changes in mice
[9]. This method has been used for the measurement
of behavioral activity of small animals for the deter-
mination of behavior [38] [31][32] [39] and[13] [40]
and [41].

Mixed strains of albino mice administering six deriva-
tives (la, Ib, Ic, Id, le and If) of compound I and six
derivatives (lla, b, llc, 11d, lle and IIf) of com-
pound Il when exposed to open field test for 5 minutes
after 30 minutes of administration through intra peri-
toneal route showed variable results.

The results of parent molecules (compound | and
compound I1) are shown in tables 1, and 2, respective-
ly while tables 1a to 1f and tables 2a to 2f presented
the results of their derivatives (50 mg/kg) with corre-
sponding figures.

Piperidine-2-methanol (1) and piperidine-2-ethanol
(I1) were tested at the dose of 50mg/kg body weight
showed significant exploratory behavior and locomo-
tion in the open field test (figure 1 and figure 2).

Derivatives of parent | showed variable responses
(figure 1a and figure 1b). Compounds la and Ib ex-
hibited the similar response. It means introduction of
nitro and bromo groups at meta position in the phenyl
ring attenuated the activity initially present in the par-
ent compound.

Compounds Ic (figure 1c), Id (figure 1d), le (figure
le) and If (figure 1f) represented highly significant
activity and also increased the activity of locomotion
and exploration as compared to control.

The results obtained among the derivatives of piperi-
dine-2-methanol, interestingly it is evident that the at-
tachment of nitro, bromo, flouro and chloro groups at
position 4 (para position) in the phenyl ring made the
derivatives successful to produce exploration and lo-
comotory behavior significantly. They have potentiat-
ed the effects of their parent compounds.

Compounds lla (figure 2a), llc (figure 2c) and IlId
(figure 2d) were less effective to change the explora-
tory and locomotion activity as compared to control.
Compounds 1lb (figure 2b), lle (figure 2e) and IIf
(figure 2f) showed very significant increase in the ac-
tivity of locomotion and exploration as far as the con-
trol is concerned.

Comparing the derivatives of parent I, its para nitro
derivative exhibited pronounced activity whereas, re-
sults of the derivatives of parent 11 having nitro groups
at different positions revealed variable results. The
derivative having nitro group at meta and para posi-
tions (llc and 11d respectively), there is less signifi-
cant activity while the derivative having nitro group at
ortho position (l1e) attained highly significant activity.
The results revealed that position of nitro group in the
phenyl ring may have definite effect on the activity.
Compound having two nitro groups at meta positions
(11f) was responsible to cause more pronounced
change in the behavior.

Comparing all the derivatives containing nitro groups
la, llc, 11d, Ile and 1If, fluoro compounds Ic and Ilb,

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 4, Issue 12, December-2013

ISSN 2229-5518

chloro compound If, bromo compounds Ib and lla
and methoxy compound le, compounds Ic and Ilb
(para flouro) possessed significant activity in open
field test when tested at the dose of 50 mg/kg body
weight. It is also evident that the compound having
two nitro groups at meta positions 11f exhibited highly
significant activity.

CONCLUSION

It was concluded that the derivatives evaluated for be-
havioral effects through open field test method,
showed hyperactivity in mice which would be useful

in the elevation of mood and can act as neuroleptics.
Table -1
Effect of piperidine 2-methanol (1) on behavior in open field test

97

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control

Table - 1d
Effect of piperidine derivative (Id) on behavior in open field test
Compound Dose mg / kg Number of Square
crossed in 5
minutes
Control - 75.00+1.41
Id 50 96.04 *** + 6.67

n/groups =10

Compound Dose mg / kg Number of Square | Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
crossed in 5 pared to control
minutes Table - 1e
Control - 48.00 £11.02 Effect of piperidine derivative (le) on behavior in open field test
| 50 79.00 * + 17.04 Compound Dose mg / kg Number of Square
n/groups =10 crossed in 5
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com- minutes
pared to control Control = 35.00 +4.96
Table - 1a le 50 53.04 * +9.86
Effect of piperidine derivative (1a) on behavior in open field test  n /groups = 10
Compound Dose mg / kg Number of Square | Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
crossed in 5 pared to control
minutes Table - 1f
Control - 85.20+1.21 Effect of piperidine derivative (If) on behavior in open field test
la 50 73.30 ** + 4.26 Compound Dose mg / kg Number of Square
n/groups =10 crossed in 5
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com- minutes
pared to control Control - 66.00 + 4.96
Table - 1b If 50 84.30 ** + 6.40
Effect of piperidine derivative (I1b) on behavior in open field test  n / groups = 10
Compound Dose mg / kg Number of Square | Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
crossed in 5 pared to control
minutes Table -2
Control - 80.00 £1.23 Effect of piperidine 2-ethanol (1) on behavior in open field test
Ib 50 65.50 *** + 7.47 Compound Dose mg / kg Number of Square
n/groups =10 crossed in 5
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com- minutes
pared to control Control - 75.00 + 3.54
Table - 1c 1l 50 50.60 * + 13.26
Effect of piperidine derivative (Ic) on behavior in open field test  n/groups = 10
Compound Dose mg / kg Number of Square | Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
crossedin5 pared to control
minutes Table - 2a
Control - 38.00+9.21 Effect of piperidine derivative (11a) on behavior in open field test
Ic 50 73.80**+12.81 | Compound | Dosemg/kg | Number of Square |
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crossed in 5 Compound Dose mg / kg Number of Square
minutes crossed in 5
Control - 85.00+2.12 minutes
lla 50 62.40 * +12.29 Control - 32.00+4.25
n/groups =10 Inf 50 74.60 *** + 13.02

Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control

Table - 2b
Effect of piperidine derivative (I11b) on behavior in open field test
Compound Dose mg / kg Number of Square
crossed in 5 minutes
Control - 66.00 £ 4.25
b 50 89.90 * + 13.02

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control
Table - 2c
Effect of piperidine derivative (11c) on behavior in open field test

Compound Dose mg / kg Number of Square
crossed in 5
minutes
Control 1 63.00 £ 3.54
llc 50 44,50 *** + 5.64

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control

Table — 2d
Effect of piperidine derivatives (11d) on behavior in open field
test
Compound Dose mg / kg Number of Square
crossed in 5
minutes
Control - 57.00 £12.76
Id 50 36.60 *** +6.35

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control

Table - 2e
Effect of piperidine derivative (I1e) on behavior in open field test
Compound Dose mg / kg Number of Square
crossed in 5
minutes
Control - 52.00 £ 4.96
lle 50 76.40 ** + 8.55

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control
Table - 2f
Effect of piperidine derivative (11f) on behavior in open field test

n/groups =10
Significant different by student’s t- test: *p< 0.05, **p<0.01 as com-
pared to control
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Fig 1: Showing open field activity of Compound I. Values
are mean + S. E. M. (n=10) 30 minutes after injection. Sig-
nificant differences by student’s t-test *p <0.05 and **p<
0.001.
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Fig l1a: Showing open field activity of Compound la. Values are
mean + S. E. M. (n=10) 30 minutes after injection. Signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 1b: Showing open field activity of Compound Ib. Values are
mean + S. E. M (n=10) 30 minutes after injection. Significant differ-
ences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 1c: Showing open field activity of Compound Ic. Values are
mean + S. E. M. (n=10) 30 minutes after injection. Significant differ-
ences by student’s t-test *p <0.05 and **p<0.001.
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Fig 1d: Showing open field activity of Compound Id. Val-
ues is mean + S. E. M. (n =10) 30 minutes after injection.
Significant differences by student’s t-test *p <0.05 and
**p<0.001.
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Fig 1le: Showing open field activity of Compound le. Values are
mean + S. E. M. (n=10) 30 minutes after injection signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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Figlf: Showing open field activity of Compound If. Values are mean

+ S. E. M. (n=10) 30 minutes after injection. Significant differences
by student’s t-test *p <0.05 and **p <0.001.
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Fig 2: Showing open field activity of Compound Il. Values are mean
+ S. E. M. (n = 10) 30 minutes after injection signification differ-
ences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 2a: Showing open field activity of Compound Il a.
Values are mean = S. E. M. (n = 10) 30 minutes after injec-
tion signification differences by student’s t-test * p <0.05
and***p< 0.001.
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Fig 2b: Showing open field activity of Compound Il b. Values are
mean + S. E. M. (n = 10) 30 minutes after injection signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 2c: Showing open field activity of Compound Il c. Values are
mean + S. E. M. (n = 10) 30 minutes after injection signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 2d: Showing open field activity of Compound Il d. Values are
mean + S. E. M. (n = 10) 30 minutes after injection signification
differences by student’s t-test * p <0.05 and ** p< 0.001.
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Fig 2e: Showing open field activity of Compound Il e. Values are
mean + S. E. M. (n = 10) 30 minutes after injection signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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Fig 2f: Showing open field activity of Compound Il f. Values are
mean + S. E. M. (n = 10) 30 minutes after injection signification
differences by student’s t-test *p <0.05 and **p< 0.001.
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