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Considering the fact that N-alkyl substituted quaternary ammonium salts of piperidinium bromide induce brain
catecholamine and indoleamine metabolism (Black ef al., 1986), we thought it may be valuable to investigate the
effects of three selected phenacyl derivatives (I, V and VIII) of piperidine on brain monoamines metabolism in mice
(100mg/kg body weight) assuming that these derivatives might alter the brain indoleamine and catecholamine levels
differently. Studies are carried out by using HPLC technique. It was found that compound VIII possessed greater

neuroleptic activity as compared to compounds I and V.
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INTRODUCTION

Pethidine and piperidine-like compounds are well known for
exhibiting agonistic as well as antagonistic activities.
Molecular modifications of these compounds led to new
opiates or narcotic analgesic (Janseen et al, 1986; Brown et
al., 1998; Soukara et al., 2001 and Sabine ef al., 2003).

It is since two decades that much interest has been focused
on the physiology and pharmacology of the dopamine (DA)
autoreceptor agonists, for example, apomorphine, have
shown to act preferentially on the autoreceptors thereby
reducing nerve impulse flow, transmitter synthesis rate and
release in the CNS (Bradbury ef al.,, 1983 and Baldessarini,
1984). Functionally stimulation of DA autoreceptors results
in, among other things, a decrease in locomotor activity and
exploratory behaviour (Baldessarini, 1996). It has been
suggested previously that compounds with selective DA
autoreceptor stimulating activity may be of therapeutic
value (Foguet et al., 1994; Mayer et al., 2000; Thomas et
al.,2003).

Hacksell et al (1981) synthesized and tested 30 compounds
related to the selective dopamine autoreceptor agonists.
Introduction of an additional hydroxyl group into 4-position
of the aromatic ring gives a compound with dopaminergic
activity but lacking selectivity for autoreceptor. In another
work, Wikstrom et al (1984) described the synthesis and
pharmacological evaluation of N-substituted propyl
piperidine in order to examine their ability and interact with
central dopamine (DA) receptors particularly DA
autoreceptors. These compounds are found to be the most
interesting compounds both from theoretical and therapeutic
point of view.

Further investigations revealed that piperidine based analogs
have been found effective in treating various neurological
disorders (Michael et al., 1999; Barloco et al., 2001).

In the possible concern that these newly synthesized
derivatives of piperidine may have some toxic effects on
dopaminergic neurons and monoamines, present study has
been carried out.

MATERIALS AND METHODS

Animals

Male albino mice (locally bred) weighing 25-30g were
housed individually in the same environmental conditions
for about four days before experimentation.

Drugs

Synthetic derivatives of piperidine used as drugs were:

1 1-Methyl-1 (4'-methoxy) phenacyl-4-hydroxy piperidi-
nium bromide (I).

2 1-Methyl-1 (4'-nitro) phenacyl-4-hydroxy piperidi-
nium bromide (V).

3 1-Methyl-1 (4'-methyl) phenacyl-4-hydroxy piperidi-
nium bromide (VIII).

These synthetic derivatives were dissolved in saline and

injected to the test animals (i.p) at the doses of 100mg/kg

body weight. Pethidine and saline were injected to the

standard and control animals by the same route.

Extraction and estimation procedure

Animals were killed 1 hour after the injection of saline,
standard and test compounds. Brain was taken out within 1
minute, stored at 70°C and samples were extracted
following the procedure described earlier in the thesis
(Shahnaz, 1997). Brain concentrations of DA, DOPAC and
HVA were determined by HPLC-EC method at 0.8V
electrode potential (Haleem et al., 1990).

Statistical analysis

Data were analysed by one-way ANOVA. Post-hoc
comparisons were done by Neman-keuls test. Differences
were considered significant when P<0.01 from control.
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Table
Effects of phenacyl-bromopiperdinium compounds (I, V and VIII) on the release of neurochemical
transmitters (ng/g) in mice brain 1 hour after the injection

Neurotransmitter/ Control Compounds ANOVA Diff. 4,25
Metabolites (water for injection) I v VIII F P
DA 119 + 38 140 + 64 406 + 80 818 +43 0.78 P<0.01
DOPAC 192 + 62 241 +£72 135+ 78 513+73 1.3 P<0.01
HVA 73 £38 141 £ 15 111 +21 117+ 11 0.82 P<0.01
5-HT 88 +£22 167 42 +£13 59+ 19 1.3 P<0.01
5-HIAA 117 +£39 28.5+32 390 + 38 157 +42 0.36 P<0.01
Values are mean + S.D. (n=5). Difference significant by Newman-Keuls tests were P<0.01 from control following one-way
ANOVA.
RESULTS As far as 5-HT and 5-HIAA concentrations are concerned,

Results of effects of three substituted 1-phenacyl-4-
hydroxyl-4-phenyl piperidines (I, V and VIII) on mice brain
monoamines levels depicted in the table with representative
figures are given as under:

ODA EDOPAC OHVA O5-HT W5-HIAA

900 ~
800 -+
700 4
600
500 -+
400 1
300 4
200 4
100 4

0 4

ng/g wt. of brain

Control 1 \ VIII

Fig. Effect of phenacyl-bromopiperidine derivatives (I, V,
VIII) on the release of neurochemical transmitters (ng/g) in
mice brain 1 hour after the injection.

(Values are mean £+ S.D. (n=5). Difference significant by
Newman-Keuls tests were P<0.01 from control following
one-way ANOVA).

Figure shows that the DA levels were increased
significantly by compound (V) and (VIII) while derivative
(D did not produce any significant change in the brain DA
levels.

The concentrations of DOPAC is increased considerably by
the compounds I and VIII while compound V has decreased
the DOPAC concentration.

The figure also reveals that HVA concentrations are
markedly increased by the administration of all these
compounds.

these all derivatives decreased the concentration of 5-HT
remarkably and enhanced the concentration of 5-HIAA
considerably except compound I which has decreased it to a
greater extent.

DISCUSSION

Considering the fact on the basis of literature, that
substituted phenacyl derivatives of piperidine induce brain
catecholamine and indoleamine metabolism (Black and
Brandt, 1986), it was profound importance to investigate
three newly synthesized derivatives of piperidine (I, V and
VIII) on brain dopamine and indoleamine in mice assuming
that these derivatives might alter them.

Results shown in table and figure revealed enhancement of
DA levels by the administration of all these three
derivatives. The increase in DA metabolism may possibly
occur because of DA antagonistic activity. Therefore, this
study suggests that these compounds may have neuroleptic
like effects (Capunano et al., 2002). This is also shown from
the figure that these compounds have enhanced the levels of
DOPAC and HVA except 4-nitro moiety (V) which caused
decrease in DOPAC level.

The enhancement of both DA and its metabolites DOPAC
and HVA following the administration of these derivatives
suggest increase turnover of DA due to an increase in the
activity of particularly rate-limiting catecholamine synthe-
sizing enzyme tyrosine hydroxylase (Sved et al., 1981).

As evident from the figure 5-HT level is decreased by these
derivatives, levels are increased by V and VIII while
compound I, has decreased it to a greater extent. Increased
level of 5-HIAA is suggesting that the administration of
compound V and VIII may increase 5-HT turnover in the
brain (Ross et al., 1986). A role of indoleamine in the
antinociceptive effects of morphine is often described in
animal studies (Samanin et al, 1978). The present study
shows that administration of piperidine derivatives increase
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brain serotonin metabolism. This may occur because of an
increase in the availability of enzyme tryptophan
hydroxylase (Schaechter and Wurtsman, 1990).

CONCLUSION

The present study suggests that these compounds (I, V and
VIII) may be carefully used as drugs in psychotic patients
because of their effects on the enhancement of both
serotonin and catecholamine metabolism.

REFERENCES

Barlocco D, Toma A and Cignarella G. (2001). Non peptide
ligands at the opioid receptor like-1 (ORL-1). Mini Reviews
in Med. Chem., 1: 363-375.

Brown T, Henry C and David G (1995). Preparation of
(aryloxyalkyl) piperidines and analogs as calcium channel
antagonists. PCT Int. Appl. W O 95 33, 722 (CL
C07D211/22), GB Appl. 94/11, 052, 2 June 1994, p.24.
Bradbury A, Costall B and Naylor RJ (1983). Reduction in
motor responding of the mouse by actions of dopamine
agonists in the mid brain. Neuropharmacol., 44: 1171-1176.
Baldessarini RJ (1984). Treatment of depression by altering
monoamine metabolism: Presursors and metabolic
inhibitors. Psychopharmacol Bull., 20(2): 224-239.
Baldessarini RJ (1996). Drugs and the treatment of
psychiatric disorders: Psychosis and anxiety. /n: Goodman
and Gillman’s. The Pharmacological Basis of Therapeutics
(Hardman JG and Limbird LE), 9" Ed. McGraw-Hill, p.399.
Black MJ and Brandit RB (1986). Nicotinic acid or N-
methylnicotinamide prolongselevated brain dopamine in L-
dopa treatment. Biochem. Med. Motab. Biol., 36: 244-251.
Capunano B, Crosby IT and Lloyd EJ (2002).
Schizophrenia: Genesis, Receptorology and current
Therapeutics. Current Med. Chem., 9: 521-548.

Carlsson A (1977). The effect of neuroleptic drugs on brain
catecholamine metabolism. A4dv.  Biochem. Psych-
opharmacol., 16: 439.

Foguet R, Bolos J, Sacristan A and Ortiz JA (1994).
Preparation of 7-[4-(4-fluorobenzoyl) piperidino propoey]
chromen-4-ones as neuroleptics. PCT Int. Appl. WO 9525,
783 (CL. Co 7D 405/12), p.40.

Hacksell U, Arvidssor LE, Svensson U, Nilsson JLG
Sanchez P, Wikstrom H, Lindberg P, Ijorth S and Carlsson
A (1981). Monophenolic 2-(dipropylamine) indols and
related compounds. Central dopamine-receptor stimulating
activity. J. Med. Chem., 24: 1475.

Haleem DJ, Kennett GA and Curzon G (1990). Injected
tryptophan increases brain but not plasma tryptophan level
more in ethanol treated rats. J. Neural. Trans., 79: 93-101.
Janseens F, Joseph T, and Janseen PAJ (1986). Synthetic
1,4-Disubstituted-1,4-dihydro-5H-tetrazol-5-one Derivatives
of fentanyl: Alfentanil (R 39209), a potent, extremely short-
acting narcotic analgesic. J. Med. Chem., 29: 2290-2297.

Neurochemical estimation of some new quaternary phenacyl

BB and Jose LC (1999). 3-[3-(piperidin-1-yl) propyl]
indoles as highly selective 5-HT)p, receptor agonists. J. Med.
Chem., 42: 4981-5001.

Michael GNR, Victor GM, Roy RP, Monique B, Bindi S,
Alan PW, Laure H, Margaret SB, Josephine AS, Howard
Mayer P, Brunel P, Chaplain C, Piedecoq C, Calmel F,
Schambel P, Chopin P, Wurch T, Pauwels PJ, Marien M,
Vidaluc JL and Imbert T (2000). New substituted 1-(2,3-
dihydrobenzo) [1,4] dioxin-2-ylmethyl) piperidine-4-yl
derivatives with a, adrenoceptor antagonist activity. J. Med.
Chem., 43(20): 3653-36064.

Okeeffee R and Sharman DF (1970). Effect of drugs used in
psychoses on cerebral dopamine metabolism. Br. J.
Pharmacol., 38: 281.

Ross JB, Nora SK, Dennis F and Neumeyer JL (1986).
Synthetic Analgesics and other phenylpiperidines: Effects
on uptake and storage of dopamine and other monoamines
in mouse brain tissue. Life Science, 39: 1765-77.

Sabine K, Geo A, Andrea MC, Francois J, Michael H,
Thomas O, Sonia MP, Felix R, Stephan R, Jurgen W and
Frank MD (2003). Novel Hexahydrospiro [piperidine-4'-
pyrrolo[3,4-c] pyrrols]: Highly selective small molecule
nociceptin/orphanin FQ receptor agonists. J. Med. Chem.,
46: 255-264.

Samanin R, Miranda F and Mennini T (1978). Serotonergic
metabolism of narcotic action. /n: Proceedings of 1% RIC
Farmacol Marip Negri, Millan, Italy, p.523.

Schaechter JD and Wurtman RJ (1990). Tryptophan
availability —modulates serotonin release from rat
hypothalamic slices. Brain Res., 532: 203.

Shahnaz HS (1997). In: Synthesis of some piperidine
derivatives of potential biological interest Ph.D. Thesis.
Department of Pharmaceutical Chemistry, Faculty of
Pharmacy, University of Karachi, Pakistan.

Saukara S, Christopher A Maier, Ursula P, Andreas E, Rolf
J and Berhar W (2001). Methylated analogues of methyl
(R)-4-(3,4-dichlorophenylacetyl)-3-(pyrrolidin-1-ylmethyl)
piperazine-1-carboxylate as highly potent K-receptor
agonists: stereo-selective synthesis, opoid-receptor affinity,
receptor selectivity and functional studies. J. Med. Chem.,
44: 2814-2826.

Sved AF and Fernstrom JD (1981). Tyrosine availability
and dopamine synthesis in the striatum: Studies with
gamma-butyrolactone. Life Sci., 29: 743-748.

Thomas B, A Jens P, Martha TR, Anna KL, Karina KS,
Tommy L and Kim A (2003). Synthesis and structure-
affinity relationship Investigations of 5-heteroaryl-
substituted analogues of the antipsychotic sertindole. A new
class of highly selective a; adrenoceptor antagonists. J.
Med. Chem., 46: 265-283.

Wikstrom H, Sanchez P, Lindberg P, Hacksell U, Arvidsson
LE, Johansson AM, Thorberg SO, Nilsson JLG, Sevensson
K, Hjorth S, Clark P and Carlsson A (1984). Enantiomers
of substituted phenyl azacycloalkanes. J. Med. Chem., 27:
103.



