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; Piperidine ring containing compounds are more potent and diverse
2014 ﬁj piperidine ring containing compounds, which exhibit strong anti-

pharmacological moieties and focal chemical entity. There are various

inflammatory activity furthermore these compounds were found to
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these facts , the present study was done to examine the interaction of
4-Hydroxy-4-phenyl piperidine synthesized derivatives with trypsin
sind Medical University, enzyme through agar plate method. The outcome of study helped to
Pakistan. evaluate the compounds in two ways as the compounds were found in

strong interaction with this digestive enzyme that behavior will help to

work against inflammation.
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INTRODUCTION

Piperidine analogues have been established for many therapeutic activities after altering its
chemical structure for treating diabetes, pain and inflammation [1-3]. Piperidine is a
constituent of piperine which is present in pepper and found to produce a significant
antioxidant enzyme activity and observed protective for gastric intestinal mucosa[4].
Consequently piperidine being a chief constituent of black pepper and an alkaloid have ever
been a encouraging factor for producing effects on digestive enzymes including trypsin.

Trypsin is a digestive enzyme that causes degradation of biological molecules in intestine[5-
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7]. Sometimes under some conditions, the enzyme starts an auto-digestion process, resulting
in provokes of mediators having inflammatory activity, when they penetrate into the central
circulation cause inflammation and create multi-organ failure. Recently, it has been verified
by the experiment that obstruction of pancreatic proteases drastically trims down the
inflammation [8]. Hence, the inflammation can be overcome by controlling the activity of
trypsin. In this regard trypsin inhibitor that is a protease plays an important role [9]. As the
synthesized compounds were piperidine derivatives and the piperidine ring containing
compounds already renowned anti-inflammatory agents therefore the in vitro antitryptic
activity of synthesized derivatives was evaluated in order to investigate their trypsin

inhibition in inflammation [10].

METHOD
4-(4'-Chlorophenyl hydroxy piperdine was reacted with corresponding phenacyl halides in

equimoler quantities (0.01 moles)according to the designed scheme (Figure 1 and Table 1).
The solid product was filtered and recrystallized. Melting point of the product was noted and

the compound further was confirmed through spectral information [11].
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Figure-1: Reaction Method of 4-Hydroxy-4-phenyl piperidine (Parent Compound “A”)

Derivatives

Table-1: Substituents of 4-Hydroxy-4-phenyl piperidine (Parent Compound A)

Compound No. R X
| OC9H11 Br

1 0,CsHsN» Cl

11 OCqoH17 Br

AV OCsH7 Cl

Vv OzClngN Br
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For conducting the antitryptic activity trypsin and protease enzymes were used. Casein and
trypsin enzyme were purchased from Sigma Aldrich company and protease enzyme from E.
Merck Company. The pancreas was the source of trypsin and that of protease was obtained
from Aspergillu s saitoi (fungal type XII1). All the reagents were of analytical grade. In this
technique trypsin and protease enzymes were used as standard. The solution of both enzymes
was prepared by taking 1mg/ml in DMSO separately and both were mixed. The 1mg/ml
solutions of compounds to be analyzed were prepared also in DMSO. The sample of each
synthesized compounds was prepared in 1:1 ratio that was 30ul of sample solution that was
added into 30ul of enzyme solution [12]. Agar, 1.5gm, was accurately weighed and dissolved
in 50 ml distilled water with constant stirring in a beaker. In another beaker accurately
weighed 1mg casein was taken and dissolved in 40 ml double distilled deionized (DDD)
water previously alkalized by Sodium carbonate. The agar was melted by heating for 20 to 30
minutes in an autoclave, mixed immediately with the casein solution. Then the mixture was
poured into the petri dishes of standard size thickness of 2 mm. The thickness was
standardized by pouring a fixed volume into each plate. The plates were allowed to stand
until the agar had solidified. As, it was semiquantitative determination of antitryptic activity,
for this purpose, four wells of 7mm in diameter were made on the starch agar gel of each
plate with a cork borer. A fixed volume 30ulof trypsin and protease solution was introduced
into one well and in the rest of three wells the sample that was of synthesized compounds to
be tested along with enzyme solution (30ul) were introduced then the plates were covered
with a tight fitting glass plate and incubated for a standard time duration of 24hours and at the
temperature of 37°C. At the end of incubation plates were observed by zones of inhibition
around the wells because of lysis and after incubation diameter of zone of inhibition was
noted by Vernier calliper.

RESULTS AND DISCUSSION

Various piperidine analogues have been experimentally proved as significant anti
inflammatory agents [13] and some have been established as potent orally anti-
inflammatory moieties with little side effects when compared with naproxen and
indomethacin . As trypsin inhibition and PAR play important role for the management of
inflammation therefore the present study was conducted to evaluate the level of interaction
and behavior of synthesized piperidine derivatives with trypsin enzyme, these studies helped
to study the antiinflammatory response of synthesized derivatives in vivo acting through

PAR and trypsin inhibition [14,15]. During the antitryptic studies of synthesized compounds
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by agar plate method, exciting results were observed (Table-2, Figure: 2-8). Parent
compounds 4-Hydroxy-4-phenyl piperidine (A), exhibited moderate inhibition with trypsin

enzyme.

When antitryptic activity of 4-Hydroxy-4-phenyl piperidine derivatives was studied, all the
compounds (I-V) with enzyme showed inhibition area almost same as that of enzyme alone.
This excellent interaction of derivatives was showing that the synthesized compounds will be
responsible for enhancing the activity in vivo. It showed that the compound will prove
compatable with enzyme in vivo for treating the inflammation in an excellent way and would
prove a good therapeutic agent in this regard and process will go smoothly. Hence it was
concluded that all the derivative4- Hydroxy-4'-phenyl piperidin, showed tremendous
interaction with the protease enzyme. These compounds will give good response for
controlling the inflammation and sepsis, specifically the derivatives of 4-hydroxy-4-phenyl
piperidin were examined highly significant and will be responsible for producing energetic

anti-inflammatory response.

Table:2 Antitryptic Activity of 4-Hydroxy-4-phenyl piperidine Derivatives

Compounds Inhibition (mm) by Inhibition (mm)
Compounds with protease by Protease
enzyme enzyme
4-Hydroxy-4-phenyl piperidine 8.1 12.49
(A)
1-(1"-Phenoxypropyl)-4-phenyl-4- 12.25 12.38

hydroxy piperidinium
Hydrobromide (1)
1-(6"-Methyluracil)-4-phenyl-4- 12.21 12.38
hydroxy piperidinium
Hydrochloride (I1)
1-(1"-Adamantan acyl)- 4-phenyl - 12.11 12.38
4-hydroxy piperidinium
Hydrobromide (111)
1-(1"-Propiophenone)-4-phenyl-4- 12.15 12.84
hydroxy piperidinium
Hydrochloride (V1)
1-(1"-Ethyl pthalamide) -4- 12.24 12.84
phenyl-4-hydroxy piperidinium
Hydrobromide (V)

Activity Key

Below 7mm inhibition = no activity
From 8-10 mm inhibition = moderate activity
Above 10 mm inhibition = significant activity
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Figure-2:  Antitryptic  activity of  1-(1""-Phenoxypropyl)-4-phenyl-4-hydroxy
piperidinium Hydrobromide (1)
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Figure-3: Antitryptic activity of 1-(6’’-Methyluracil)-4-phenyl 4-hydroxy piperidinium
Hydrochloride (1)
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Figure-4: Antitryptic activity of 1-(1"-Adamantan acyl) -4-phenyl -4-hydroxy
piperidinium Hydrobromide (I11)
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Figure-5:  Antitryptic  activity of  1-(1"'-Propiophenone)-4-phenyl-4-hydroxy
piperidinium Hydrochloride (V)
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Figure-6: Antitryptic activity of 1-(1""-Ethyl pthalamide)-4- phenyl-4- hydroxy

piperidinium Hydrobromide (V)

Figure- 7: Image of Agar Plate 1
Antitryptic Activity of 4-Hydroxy-4-phenyl piperidine Derivatives (I, 11, 111)
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Figure- 8: Image of Agar Plate 2
Antitryptic Activity of 4-Hydroxy-4-phenyl piperidine Derivatives (1V, V)
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