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Abstract: Piperidine is the most significant scaffold which reveals therapeutic potential because of its conformationally 
flexible nature. During the course of present investigations synthetic quaternary salts of alkyl piperidine with various 
phenacyl bromides were explored for their possible analgesic activity. Compounds I analogs (1a-1f) and compound II 
analogs (IIa-IIf) showed varying degree of analgesic activity when compared with pethidine as standard and its duration 
by tail immersion method. 
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INTRODUCTION 
 
Pain can devastate human quality of life has been widely 
accepted and considered to be a main challenge in 
medicine (Giovannoni et al., 2007, Nkomo et al., 2010). 
This is unpleasant sensation which results from a risky 
sensorial stimulation and attentive the body about current 
damage to its organs and tissues (Ruoff et al., 2003, 
Siddiqui et al., 2010). For the treatment of pain two major 
classes of traditional analgesics include nonsteroidal anti-
inflammatory drugs (NSAIDs) and opioids (Cesari et al., 
2006, Sakhteman et al., 2011). 
 
Piperidines and their derivatives played a key role as 
pharmacophore in the pharmaceutically active molecules, 
naturally occurring alkaloids, pharmaceuticals, 
agrochemicals and as synthetic intermediates with 
interesting biological, physical and pharmacological 
properties (Watson et al., 2000, Rubiraltan et al., 1991, 
Aejaz et al., 2012, Khan et al., 2006, Khan et al., 2005, 
Saify et al., 1999, Saifiy et al., 2000, Khalid et al., 2012). 
Add our references Therefore a huge amount of efforts 
have been devoted to their construction by synthetic 
chemists all over the world (Weintraub et al., 2003). 
Therapeutically active agents containing piperidine ring 
as essential part are well known for their analgesic, 
antiinflammatory, antidepressant, antipsychotic, antiviral, 
antimicrobial, agonistic, and antagonistic activities 
(Janssens et al., 1986). New opiates or narcotic analgesic 
were discovered leading to molecular modifications of 
these compounds (Ahmadi et al., 2005). 
 
It had been reported that some new derivatives of 
phencyclidine (1-(1-phenylcyclohexyl) piperidine have 
biological importance, by introduction of a hydroxyl 
group at position 2 of the cyclohexane ring was proved to 
be more hydrophilic (Saify et al., 2005, Mushtaq et al., 

2005). During the course of last few years attempts have 
been made to synthesize a simple molecule having all the 
structural similarity to that of morphine or pethidine 
(Ippei Sato et al., 2008) without opioids properties.  
 
In view of above-mentioned reports, in current study 
synthesis and analgesic potential of alkyl piperidines 
analogs (1a-1f) and compound II analogs (IIa-IIf) was 
carried out. From this study it was found that these alkyl 
piperidines showed significant potential with longer 
duration of analgesic action. The characterization of these 
synthesized derivatives data has been published (Sarwat 
et al., 2013) by different spectroscopic techniques such as 
U.V /Visible, I.R, Mass and 1H NMR respectively. 
  
MATERIALS AND METHODS 
 
Chemistry 
piperidine-2-methanol and Piperidine-2-ethanol (0.01 
mol) and various phenacyl bromide (0.01mol) were 
dissolved separately in ethanol (20mL) and then mixed 
together in a round-bottom flask added K2CO3 (Scheme-
1). Reflux reaction mixtures. The reaction completion was 
monitored by periodic TLC. The mixture was stirred at 
reflux for 3h. Cool the mixture to rt and partitioned 
between brine and EtOAc, dried the organic layer over 
MgSO4, filtered, and concentrated in vacuo, recrystallized 
from MeCN to yield the pure product (Distasi et al., 
1988). 
 
Determination of analgesic activity 
Material and Method 
This activity was carried out on white Albino mice of 
either sex (locally breed) weighing between 20-30gm, 
purchased from Agha Khan Medical University and 
Hospital, Karachi. The compounds were tested for their 
analgesic activity as antinociceptive effect against thermal 
stimuli (tail flick method). Groups of ten animals were *Corresponding author: e-mail: zssaify@gmail.com 
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maintained under standard 12h light/12h’ dark 
temperature 25±1oC, fed with frequently accessed diet 
and water.  
 
Compounds were dissolved in 30% DMSO and injected 
to the test animals intraperitoneally at the doses of 50 
mg/kg body weight. Pethidine (50mg/kg) was used as a 
standard drug while the control group receiving 30% 
DMSO always ran parallel to the compound treated 
groups through modified method (Janssen et al., 1963). 
Mice were manipulated in such a position that one-third 
of the tail (already marked) was immersed in water bath, 
thermostatically maintained at 51oC. The withdrawal time 
of the tail from hot water (in seconds) was noted as the 
reaction time or tail flick latency. The initial readings 
were taken immediately before administration of test and 
standard drugs and then 30, 60, 90, 120, 150 and 180 
minutes after the administration of compounds. The 
criteria of analgesia was the difference in post drug and 
pre drug latency which was greater than two times the pre 
drug average latency (Alcaraz et al., 1989). Mean 
increase in latency after drug administration or analgesia 
was calculated. Analgesia TFLD was calculated as 
follows: 
Analgesia TFLD=Post drug tail flick-Pre drug tail flick 
latency 
 
STATISTICAL ANALYSIS 
 
Analgesic activity was expressed as TFLD±SEM in terms 
of seconds. Student’s t-test was performed for Statistical 
analysis and in which the values were considered either 
considerable or highly considerable when P<0.05 or 
P<0.01 respectively. All statistical procedures were 
fulfilled according to the method in (Alcaraz et al., 1989). 
 
RESULTS  
 
The results of newly synthesized alkyl piperidine 
derivatives are shown in graphs (fig.1, 1a-1f; 2, 2a-f). 

 
Fig. 1: Analgesic activity of Piperidine-2-methanol I by 
tail immersion method 

 
Fig. 1a: Analgesic activity of 2-hydroxymethyl-1-[(3-
nitro-phenyl)-2-oxoethyl]-piperidinium bromide 1a by tail 
immersion method 
 

 
Fig. 1b: Analgesic activity of 2-hydroxymethyl-1-[(4-
bromo-phenyl)-2-oxoethyl]-piperidinium bromide 1b by 
tail immersion method 

 
Fig. 1c: Analgesic activity of 2-hydroxymethyl-1-[(4-
fluoro-phenyl)-2-oxoethyl]-piperidinium bromide 1c by 
tail immersion method 
 
DISCUSSION 
 
Biological activity  
The alkyl piperidine-2-methanol I, and piperidine-2-
ethanol II were taken as a starting material and 
synthesized their substituted derivatives and screened for 
antinociceptive activity. These compounds showed 
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varying degree of antinociceptive properties. These 
compounds show varying degrees of analgesia, its 
duration by tail immersion method (A Ahmadi et al., 
2005). Analgesia produced by the test compounds is 
represented as mean increase in latency after drug 
administration (TFLD ± SEM) in seconds. All the six 
analogs 1a-1f from piperidine-2-methanol and seven 
analogs from piperidine-2-ethanol IIa-IIf have showed 
varying degree of analgesic activity. The results are show 
in tables 1-2f and corresponding fig. (1 to 2f), it is evident 
from the results obtained that both the parent compounds 
already possessed a low degree of analgesic activity 
throughout the whole experiment. Piperidine-2-metnanol I 
showed its onset of action at 30min (fig. 1) and 
piperidine-2-ethanol II at 90min (fig. 2), after the 
administration through intra peritoneal route which 
persisted 180min. Compound I remained active for 120 
min and the activity of compound II also persisted for150 
min, as compared to the standard drug. The onset of 
action was late and duration was short. The results were 
non-significant throughout the experiment. 

 
Fig. 1d: Analgesic activity of 2-hydroxymethyl-1-[(4-
nitro-phenyl)-2-oxoethyl]-piperidinium bromide 1d by tail 
immersion method 

 
Fig. 1e: Analgesic activity of 2-hydroxymethyl-1-[(4-
methoxy-phenyl)-2-oxoethyl]-piperidinium bromide 1e 
by tail immersion method 
 
Comparing the analgesic effects of their derivatives, it 
was found that some of the derivatives posses more 
analgesic activity. In case of compound 1a, the onset of 

action (fig. 1a) was fast and highly active as compared to 
control and less active as compared to standard drug and 
persisted for 150min and fall down gradually up to 180 
min but not significantly as compared to standard drug. 
However, the activity is significant as compared to the 
control. The onset of action is early and duration is longer 
lasting. 

 
Fig. 1f: Analgesic activity of 2-hydroxymethyl-1-[(4-
chloro-phenyl)-2-oxoethyl]-piperidinium bromide 1f by 
tail immersion method 

 
Fig. 2: Analgesic activity of Piperidine-2-ethanol II by tail 
immersion method. 

 
Fig. 2a: Analgesic activity of 2-hydroxy ethyl 1-(4-
bromo-phenyl)-2-oxoethyl piperidinium bromide 2a by 
tail immersion method 
 
Compound 1b (fig. 1b) showed its onset of action at 60 
minutes and persisted for 150min and falls down 
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gradually up to 180min and remains significant as 
compared to control. As compared to standard drug the 
activity is significant and longer lasting for 150min and 
decreases at 180 min. 

 
Fig. 2b: Analgesic activity of 2-hydroxy-ethyl-1-[(4-
fluoro phenyl)-2-oxoethyl]-piperidinium bromide 2b by 
tail immersion method 

 
Fig. 2c: Analgesic activity of 2-hydroxy-ethyl-1-[(3-nitro 
phenyl)-2-oxoethyl]-piperidinium bromide 2c by tail 
immersion method 
 

Compound 1c (fig. 1c) showed its onset of action at 30 
minutes and persisted for150min and fall down gradually 
up to 180min and remain significant as compared to 
control. The activity is significant at 90min as compared 
to the standard drug. The onset of action is early and the 
duration is short. 
 

Compound 1d (fig. 1d) showed its onset of action at 30 
minutes and persisted for 150 minutes but remain 
significant as compared to control and the standard drug. 
Compound 1e (fig. 1e) showed its onset of action at 30 
min the effect was increasing for 90 min then fall down 
gradually up to 180 min. Highly significant analgesia was 
observed at 60 to 90min and potency was more as 
compared to the standard drug. The effects were 
significant and more potent up to 180min. as compared to 
the standard drug. Compound 1f (fig. 1f) showed its onset 
of action at 60min. and persist for 90min and little bit 
decrease at 120 and 150min but the activity was highly 
significant at 60, 90 and 180min as compared to control 
and the standard drug. 

Compound 2a (fig. 2a) showed its onset of action at 30 
min persisted for 120 min and gradually fall down at 150 
min. The activity was significant at 30, 90, 120 and 180 
min as compared to control and the standard drug. 

 
Fig. 2d: Analgesic activity of 2-hydroxy ethyl 1-(4-nitro-
phenyl)-2-oxoethyl piperidinium bromide 2d by tail 
immersion method 

 
Fig. 2e: Analgesic activity of 2-hydroxy ethyl 1-(2-nitro-
phenyl)-2-oxoethyl piperidinium bromide 2e by tail 
immersion method 

 
Fig. 2f: Analgesic activity of 2-hydroxy-ethyl-1-[(3', 5', 
dinitro-phenyl)-2-oxoethyl]-piperidinium bromide 2f by 
tail immersion method. 
 
Compound 2b (fig. 2b) showed its onset of action at 30 
min and sustained for 180min but the activity was 
significant and potent as compared to control and the 
standard drug throughout the experiment. Compound 2c 
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(fig. 2c) showed its onset of action at 30minutes and 
continued for 180min. and fall down at 60min. Maximum 
effects were attained in 2hrs and then decreased. The 
activity was significant as compared to control and more 
potent than that of the standard drug. 
 
Compound 2d (fig. 2d) showed its onset of action at 30 
min. increased gradually up to 120min at which highly 
potent analgesia was observed. Then there was a gradual 
decrease in analgesic effect up to 180min but the activity 
was significant as compared to control and more potent 
than that of the standard drug. Compound 2e (fig. 2e) 
showed its onset of action at 30min and persisted for 180 
min and fall down gradually at 150 and 180min but the 
activity was significant from 60 to 180min and were 
comparable to the standard drug. The compound had 
shown longer lasting effects. 
 
Compound 2f (fig. 2f) showed its onset of action at 30 
min. and persisted up to 180min. The effects were highly 
significant up to 180min. as compared to control. The 
results were also comparable to the standard drug and 
interestingly similar to that of the previous compound 2e. 
 
Comparing the halogenated derivatives as bromine, 
chlorine and fluorine, it was found that the analgesic 
effects were mildly changed and the presence of different 
halogens resulted in different levels of analgesia while 
somewhere the analgesic effects were comparable such as 
in the case of chloro and bromo derivatives. It was also 
interesting to note that the derivatives displaying 
significant analgesic effects had one thing common that is 
the substitution at para position of phenyl ring. 
 
It was also observed that almost all the derivatives 
exhibited significant analgesic effects after one hour while 
some of the compounds produced highly significant 
analgesia after 30 min of administration such as 
compounds 2 (table 2, fig. 2) and 2b (table 2b, fig. 2b). 
Compound 2b showed significant analgesic effect after 
90min of administration as compared to 6 (table 6, fig. 6), 
which started showing analgesic action after 30 min but 
the effect sustained till 3h in all three compounds. The 
fluoro derivative 1c (table 1c, fig. 1c) showed its onset of 
action after 30min of administration and remained highly 
significant till 90min. After 90min. the analgesic effect 
had decreased. 
 
Table 1e and fig. 1e showed the methoxy derivative of 
alkyl piper dine that expressed highly significant effects 
after 30 min. and continued till 180 min. Compound 1b 
(table 1b, fig. 1b) showed analgesia after 1h and remained 
active up to 2.5h. The onset of action in the compound Id 
(table 1d, fig. 1d) was appeared in 30 minutes and the 
effect was significant up to three hours. The compound If 
(table 1f, fig. 1f) showed highly significant analgesic 
effects after 60min. of administration and the effect was 
persisted till 180min. 

Maximum response of compound 2a (table 2a, fig. 2a) 
was observed at 30 min. and remained significant up to 3 
h. Compound 2b (table 2b, fig. 2b) showed its onset of 
action at 30 min and sustained up to 180min. but the 
activity was significant as compared to control and the 
standard drug throughout the experiment. 
 
Among the nitro derivatives, compounds 2c, 2d and 2e 
showed analgesic effect throughout the experiment with 
highly significant effects at 90 and 120min and little bit 
decreased at 150 and 180min but did not vanished. 
Whereas compound 2d and 2f both showed pronounced 
activity from 30 to 180min. Both compounds also 
exhibited more potency as compared to the standard drug 
(pethidine). Therefore, among the nitro derivatives, 
compound with -NO2 group at para position showed 
highly significant effect as compared to meta and ortho 
analogs but the same group was also responsible for 
longer duration of action. 
 
From the above-mentioned discussion on analgesic effects 
of all of these synthesized derivatives (I-IIf), it can be 
predicted that the possible mechanism of action was 
related to their narcotic analgesic effects. Moreover, 
comparing all the compounds broadly on the basis of 
different functional groups attached to the benzyl ring, it 
can be suggested that the phenyl moiety was responsible 
for the pronounced analgesic activity of the compounds. 
 
CONCLUSION 
 
The alkyl piperidine derivatives I-IIf were found 
generally more potent analgesics as compared to the 
parent compounds. Comparing all the compounds on the 
basis of different functional groups attached to the benzyl 
ring, compounds with phenyl substitution at para position 
showed better analgesic effects. 
  
REFERENCES 
 
Aejaz A, Molvi KI, Sayyed N, Irshad B, Tausif M and 

Memon R (2012). The importance of six membered 
saturated nitrogen-containing ring in psychological 
disorders. J. Chem. Pharma. Res., 4: 872-880.  

Ahmadi A, Shafiezadeh M, Fathollahi Y, Darvich MR, 
Mahmoudi A, Bahmani M and Rahmati B (2005). 
Analgesics anti-inflammatories antiphlogistics 
antirheum. Drugs Arzneimittelforschung, 55: 172-176.  

Alcaraz MJ and Jimenaz MJ (1989). Anti-Inflammatory 
Compounds from Sideritis javalambrensis N-Hexane 
Extract. J.  Nat. Prod.s., 52: 1088-1091. 

Cesari N, Biancalani C, Vergelli C, Dal PV, Graziano A, 
Biagini P, Ghelardini C and Galeotti NMP (2006). 
Arylpiperazinylalkylpyridazinones and analogues as 
potent and orally active antinociceptive agents:� 
Synthesis and studies on mechanism of action. giovan. 
J. Med. Chem., 49: 7826-7835.  



Analgesic activity of alkyl piperidine derivatives 

Pak. J. Pharm. Sci., Vol.29, No.1, January 2016, pp.77-82 82

Distasi, LC, Costa M, Medacolli SLJ, Gomes and Trolin 
G (1988). Screening in mice of some medicinal plants 
used for analgesic purposes in the state of SãO Paulo. 
J. Ethno. Pharma., 24: 205.  

Giovannoni MP, Cesari N, Graziano A, Vergelli C, 
Biancalani C, Biagini P and Dal PV (2007). A 
convenient ‘one-pot’ synthesis and in vitro 
microbiological evaluation of novel 2,7-diaryl-[1,4]-
diazepan-5-ones. J. Enz. Inhib. Med. Chem., 22(7): 
709-715. 

Ippei S, Koichiro M, Hiroshi I, Hirokazu K, Tatsuaki M, 
Keiko S, Noritaka H, Yosuke I, Aiko N, Takayuki I, 
Toshiya T, Makoto T, Mitsuaki O and Shin-ichi T 
(2008). Synthesis and structure-activity relationships of 
N-{1-[(6-fluoro-2-naphthyl)methyl]piperidin-4-yl} 
benzamide derivatives as novel CCR3 antagonists. 
Bioorg. & Med. Chem., 16: 144-156. 

Janssen PA, Niemegers CJ and Dony JGH (1963). The 
inhibitory effect of fentanyl and other morphine-like 
analgesics on the warm water induced tail withdrawal 
reflex in rats. Arzneimittel-Forschung, 13: 502-507. 

Janssens FJ, Torremans and Janssen PA (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. 

Khalid H, Aziz-ur-Rehman, Abbasi MA and Khan KM 
(2012). Synthesis spectral characterization and 
structure-activity relationship studies on some 
sulfonamides bearing piperidine nucleus, Inter. J. 
Pharm. Pharmace. Sci., 3: 443-449. 

Khan, KM, Saify ZS, Khan MTH, Butt N, Maharvi GM, 
Perveen S, Ambreen N, Choudhary MI, Atta-ur-
Rahman and Claudiu TS (2005). Tyrosinase inhibition: 
Conformational analysis based studies on molecular 
dynamics calculations of bipiperidine based inhibitors, 
J. Enz. Inhibit. Med. Chem., 20: 401-407.  

Khan, KM, Saify ZS, Lodhi MA, Butt N, Perveen S, 
Maharvi GM, Choudhary MI and Atta-ur-Rahman 
(2006) Piperidines: A new class of urease inhibitors, 
Piperidines: A new class of Urease inhibitors. Nat. 
Prod. Res., 20: 523-530.  

Mushtaq N, Saify ZS, Khalid KM, Perveen S, Shah ST, 
Abdel-Jalil RJ, Fecker M and Voelter W (2005). 
Synthesis and Pharmacological activity of 4-(4′-
(Chlorophenyl)-4-hydroxypiperidine)derivatives.Chem. 
Pharm. Bull. 53: 64.  

Nkomo M, Nkeh-Chungag BN, Kambizi L, Ndebia EJ 
and Iputo JE (2010) Antinociceptive and anti-

inflammatory properties of Gunnera perpensa 
(Gunneraceae). African J. Pharm. Pharma., 4(5): 263-
269. 

Ruoff G and Lema M (2003). Strategies in pain 
Management: New and potential indications for COX-
2 Specific Inhibitors. J. Pain Symp. Manag., 25(2): 21-
31. 

Rubiraltan M, Giralt E, and Diez, A, (1991) in Piperidine: 
Structure, Preparation, Reactivity and synthetic 
applications of piperidine and its derivatives. Elsevier: 
Amsterdam, The Netherlands, pp.225-312. 

Sakhteman A, Sharifzadeh M, Moradi, A, Nadri H, 
Tabrizian K, Amanlou M, Asadipour A, Divsalar K, 
Shafiee A and Foroumadi A (2006) 1,4-substituted 
piperidine derivatives using tail flick method in mice. 
African J. Pharma. Pharmaco., 5: 352-357. 

Saify ZS, Khan KM, Haider SM, Zeeshan ST, Shah A, 
Saeed M, Mohammed SS and Voelter W (1999). 
Syntheses and evaluation of the analgesic activity of 
some 4-acetyl-4-phenylepiperidine and 4-Hydroxy-4-
phenylepiperidine Derivatives. Zeitschrift für 
Naturforschung., 54b: 1327-1336. 

Saify ZS, Akhtar S, Arif M, Shehnaz H, Khan KM and DJ  
Haleem (2000). A Study on the Effects of New-Methyl 
Derivatives of Piperidine on Brain Catecholamine and 
Indolamine. Poster presented in 8th Int. Symp. Nat. 
Prod. Chem.  

Saify ZS, Akhtar S, Arif M, Shehnaz H, and Haleem DJ, 
(2005). Neurochemical estimation of some new 
quaternary phenacyl-bromopipperdinum compound. 
Pak. J. Pharm. Sci., 18: 52. 

Sarwat Jahan, Shamim Akhtar, Zafar Saied Saify, 
Nousheen Mushtaq, Ali Akbar Sial, Arfa Kamil and 
Muhammad Arif (2013). Synthesis and cytotoxic 
activity of some derivatives of alkyl piperidine. Pak. J. 
Pharm. Sci., 26(3): 517-523.  

Siddiqui A Mishra AR, Kumar R, Rashid M and Khaidem 
S (2010). Synthesis, spectral characterization and 
pharmacological screening of some 4-[{1-
(aryl)methylidene}-amino]-3-(4-pyridyl)-5-mercapto-
4H-1,2,4-triazole derivatives. J. Pharm. Bioal. Sci., 
2(2): 109. 

Watso PS, Jiang B and Scott B (2000). A Diastereo 
selective Synthesis of 2,4-Disubstituted Piperidines:� 
Scaffolds for drug discovery. Org. Lett., 2: 3679-3681. 

Weintraub PM, Sabol JS, Kane JM and Borcherding DR 
(2003). Recent advances in the synthesis of piperidones 
and piperidines. Tetrahedron, 59: 2953-2989. 

 
 
 


