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Pyrimidine derivatives, in general, have received significant interest due to their purported biological 
activities the anti-inflammatory, analgesic, anti-Parkinsonism, and anti-microbial activities for five 2[(N-
methyl indolyl)-methyl] pyrimidino derivatives 1-5 is reported. Pharmacological screenings showed that 
these compounds have good anti-inflammatory, analgesic, anti-Parkinsonism, and anti-microbial 
activities comparable with reference drugs. Compound 2 showed similar activity of diclofenac sodium 
as analgesic. Compound 1, 2, 4 and flurbiprofen exhibited essentially equipotent anti-inflammatory 
activities. Compounds 1 and 3 were the most potent anti-Parkinsonism agents compared with 
benztropine. In addition, compounds 1-5 showed antimicrobial activities comparable to streptomycin, 
erythromycin and fusidic acid as reference drugs. These pharmacological studies provide the activities 
for new pyrimidino derivatives and are expected to possess notable chemical and pharmacological 
activities for further pharmacological research. 
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INTRODUCTION 

 
Pyrimidines and fused pyrimidines, being an integral part 
of DNA and RNA, play an essential role in several 
biological processes and have considerable 
pharmacological importance, particularly, the pyrimidine 
ring can be found in nucleoside antibiotics, anti-bacterial, 
cardiovascular as well as agrochemical and veterinarian 
products (Fayed et al., 2009). Pyrimidines present an 
interesting group of compounds many of which possess 
wide-spread pharmacological properties such as anti-
depressant, antimicrobial, anticancer, and anticon-vulsant 
activities (Hammam et al., 2003; Deeb et al., 2004; Abo-
Ghalia and Amr, 2004; Amr, 2005; Amr et al., 2006a, b). 
Heterocyclic compounds have received considerable 
attention owing to their variety of biological activities, 
especially as inhibitors of PDE5 extracted from human 
platelets (Piaz et al., 2002), HIV-1 reverse transcriptase 
(Sweeney et al., 2008), human EPK2 (Takayoshi et al., 
2006), cyclin-dependent kinas (Brana et al., 2005). Also, 
heterocyclic nitrogen compounds are indispensable 
structural units for medicinal chemists and used as 
antibiotics, anthelmintics, antiviral, anti-depressant, and 
anti-inflammatory (Ramaliagam et al., 2010; Shamroukh 
et al., 2007; Mansour et al., 2003). In view of these 

 
 
 

 
observations we evaluate some new pyrimidine 
derivatives 1-5 which were previously synthesized 
according to Ouf et al. (2008), for their analgesic, anti-
inflammatory, anti-parkinsonism, and anti-microbial acti-
vities in comparison to some reference drugs (Figure 1). 
 

 
MATERIALS AND METHODS 

 
Male and or female albino mice weighing from 20 to 25 g were used 
and obtained from the Animal House Colony, Research Institute of 
Ophthalmology, Giza, Egypt. All animals were maintained according 
to standard international human care. The new compounds were 
screened pharmacologically for their analgesic, anti-inflammatory 
and anti-parkinsonism. Anti-microbial activities with different 
microorganism species were used. 

 
Analgesic activity 
 
Sixty albino mice were divide into 10 groups, one group was kept as 
control (received saline), the second group received vehicle (gum 
acacia), and the third received diclofenac sodium as a reference 
drug, where as the other groups received 1-5 compounds using a 
subcutaneous (S.C) administration. The mice were dropped 



 
 
 

 
Table 1. Analgesic activity of compounds as compared with Diclofenac sodium in mice.  
 

Compound no. 
  Analgesic activity after    

 

10 min 20 min 30 min 45 min 60 min 90 min 120 min  

   
 

Diclofenac sodium (ref.) 1 1 1 1 1 1  1 
 

1   0.81 0.85 0.87 0.91 0.92 0.94 0.94 
 

2   0.97 0.99 0.99 1.07 1.11 1.13 1.24 
 

3   0.54 0.57 0.58 0.55 0.51 0.49 0.48 
 

4   0.76 0.81 0.83 0.87 0.88 0.88 0.91 
 

5   0.31 0.36 0.37 0.41 0.42 0.45 0.43 
 

  Table 2. Anti-inflammatory activity of compounds, (% reduction in edema induced by yeast).    
 

         
 

  Compound no. Post treatment 3 h  Post treatment 6 h    
 

  Flurbiprofen (ref.)  100 %  100 %    
 

   1  25.8  36.6    
 

   2  -  -    
 

   3  28.2  37.1    
 

   4  7.4  16.9    
 

   5  22.5  31.2    
 

 

 

gently in a dry glass beaker of 1 dm
3
 capacity maintained at 55 to 

55.5°C, normal reaction time in seconds for all animals were 
determined at time interval of 10, 20, 30, 45, 60, 90 and 120 min. 
The reaction time is defined as time elapsed from the mouse 
reaches the hot beaker till the animal licks its feet or jump out of the 
beaker (dose 5 mg/kg) (Tgølsen et al., 1991). Relative potencies to 
diclofenac sodium were also determined (Table 1). 

 

Anti-inflammatory activity 
 
Five compounds 1-5 were evaluated for their anti-inflammatory 
activity. Ninety-five mice, divided into nineteen equal groups were 
used. Edema in the mice paw was induced by injection of 0.1 ml of 
20% Brewer’s yeast suspended in physiological saline solution in 
the paw skin of the hind limb. After 4 h, the thickness of the paw 
was measured using a skin caliber to detect the inflammation 
induced by the yeast (Van Dyke et al., 1982). The first group was 
left as control while the second group was injected intraperitonialy 
(I. P) with dimethyl sulfoxide (DMSO) and the third group was 
injected (I. P) with flurbiprofen (20 mg/kg). The remaining groups 
were treated with the tested compounds dissolved in DMSO in a 
dose of 100 mg/kg (I.P). The paw thickness was measured after 5 
and 6 h, post injection (Table 2). 

 

Anti-Parkinsonism activity 
 
The muscarinic agonists' tremorine and oxotremorine induced 
Parkinsonism like signs such as tremor, ataxia, spasticity, 
salivation, lacrimation, and hypothermia. These signs are anta-
gonized by anti-parkinsonism agents. Groups of eight male albino 
mice (12 to 20 g) were used. They were dosed orally with the tested 
compounds (5 mg/kg) or the standard (Benztropine mesylate, 5 
mg/kg) (Abdel-Latif et al., 2007) 1 h prior to the administration of 0.5 
mg/kg of oxotremorine. Rectal temperature was measured before 
administra-tion of the compounds and 1 h after oxotremorine 

 

 
dosage. The scores for the recorded signs are zero (absent), one 

(slight), two (medium), and three (high)(Table 3). 

 

Anti-microbial activity with microorganism species 

(1) Bacteria 
 
(a) Gram- negative bacteria: Escherichia coli, Salmonella 
typhimurium. 
(b) Gram-positive bacteria: Bacillus subtilis, Staphylococcus aureus, 
Streptococcus mutans.  
(2) Fungi: Aspergillus niger, Candida albicans.  
(3) Yeast: Sacchromyces cerevisiae. 

 

Medium 
 
The cap- assay method (Bauer et al., 1966) containing: peptone (6 
g/L), yeast extract (3 g/L) meat extract (1.5 g/L), glucose (1 g/L) and 
agar (20g/L) were used. The medium was sterilized and divided 
while hot (50 to 60°C) in 15 ml, portions among sterile Petri -dishes 
of 9 cm diameter. 1 ml of the spur suspension of each micro-
organism was spread all over the surface of the cold solid medium 
placed in the Petri-dish. 

 

Method 
 
0.5 g of each of the tested compounds was dissolved in 5 ml of 
dimethyl formamide. An amount of 0.1 ml of test solution was 
placed on Whatman paper disc of 9 mm diameter and the solvent 
was left to evaporate. These saturated discs were placed carefully 
on the surface of the inoculated solid medium; each Petri- dish 
contains at least 3 discs. The Petri- dishes were incubated at 5°C 
for an hour to permit good diffusion and then transferred to an 
incubator of 85°C overnight then examined. The results were 
recorded by measuring the inhibition zone diameters (Table 4). 



 
 
 

 
Table 3. Anti-Parkinsonism activity of several compounds as compared with benztropine.  

 

Compound no. 
Salivation and 

 % decrease from Relative 
 

Tremors score oxotremerine rectal potency to  

lacrimation  

  temperature Benztropine  

   
 

Benztropine (control) 1 1 26 1 
 

1 1 1 19 0.81 
 

2 2 2 11 0.45 
 

3 1 1 20 0.82 
 

4 2 2 16 0.61 
 

5 2 2 15 0.42 
 

 
 

 
Table 4. Antimicrobial activities of the tested compounds.  

 
     Inhibition zone (mm)     

 

 
Tested compound 

   Micro-organism     
 

   
Bacteria 

   
Fungi Yeast  

 
and positive drug 

     
 

  

Gram +ve 
 

Gram –ve 
     

 

         
 

  E. coli S. typhimurium B. subtilis S. aureus S. mutans A. niger C. albicans S. cerevisiae 
 

 Control DMSO/DMF - - - - - - - -  
 

 Streptomycin +++ +++ +++ +++ +++ + +++ +++  
 

 Erythromycin + - +++ ++ ++ - - -  
 

 Fucidic acid - - - - - +++ +++ +++  
 

 1 +++ ++ +++ +++ ++ + +++ +++  
 

 2 +++ +++ +++ ++ ++ + +++ ++  
 

 3 - ++ + - - - +++ -  
 

 4 - - + - ++ + + +  
 

 5 + ++ - + - + ++ ++  
  

+++High sensitive (inhibition zone = 21-40 mm), ++ Fairly sensitive (inhibition zone =16-20mm), +Slightly sensitive (inhibition zone =10-15 mm). - No sensitive 
 
 

 

RESULTS AND DISCUSSION 

 

Four pharmacological activities namely; analgesic, 

anti-inflammatory, anti-parkinsonism, and anti-

microbial activities were tested despite their 

different biological receptors. Five representative 

 
 
 

 

compounds 1- 5 (Figure 1) were studied with 
respect to their analgesic, anti-inflammatory, anti-
parkinsonism, and anti-microbial activities. The 
activities of these compounds are different 
according to the structure and function groups 

(Tables 1 to 4). 

 
 
 

 

Analgesic activity 

 

All tested compounds exhibited analgesic 

activities (Table 1), the most potent is 2 that 

showed the same activity as diclofenac sodium 

after 45 min and it had even higher activity than 
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Figure 1. Pyrimidine derivatives 1-5. 
 

 

diclofenac sodium after 60, 90 and 120 min. Also the 

analgesic activities of 1 and 4 approached those of 

diclofenac sodium, and 5 had 31 to 45% activity (Table 

1). 
 

 

Anti-inflammatory activity 

 

From Table 2, it is appeared that compounds 1- 5 have 
significant anti-inflammatory activities. Here, their 
lipophilic property seems to play an important role. 
Where, the most active compounds 1, 3, 4 and the 
standard drug flurbiprofen were found to exhibit essen-
tially equipotent anti- inflammatory activity. Compound 4 
was found to lower anti- inflammatory activities, while 
compound 2 showed no significant anti-inflammatory 
activities. 
 

 

Anti-parkinsonism activity 

 

Compounds 2, 4 and 5 showed moderate activity (relative 

potencies to benztropine 0.44, 0.60 and 0.40). Com-
pounds 1 and 3 are the most potent anti-Parkinsonism 

agents (0.80 relative potency) (Table 3). 

 
 
 
 

 

Anti-microbial activity 

 

The organic compounds 1-5 were evaluated for its anti-
microbial activity against five bacterial strains Escherichia 
coli, Salmonella typhimurium, Bacillus subtilis, 
Staphylococcus aureus and Streptococcus mutans and 
two fungal strains Aspergillus niger and Candida albicans 
and also one strain of yeast Saccharomyces cerevisiae at 
50 µg/ml concentration according to modified Kirby-
Bauer’s disk diffusion method. Minimum inhibition 
concentration (MIC) values of tested compounds were 
determined by tube dilution technique. The solvent 
DMSO/DMF was used as negative controls while 
streptomycin, erythromycin and fusidic acid was used as 
standards. Calculated average diameters (for triplicate 
sets) of the zones of inhibition (in mm) for test samples 
were compared with that produced by the standard drugs. 
 

Almost, all tested compounds were found to exhibit 
anti-microbial activities. Analysis of anti-microbial data 
suggested that compounds 1 and 2 possessed higher 
significant anti-bacterial and anti-fungal activities than 
some known standard drugs. The results of anti-microbial 
screening were recorded as average diameter of 
inhibition zone in mm and summarized in Table 4. 



 
 
 

 

Conclusion 

 

Pyrimidino derivatives 1-5 have been noted to possess 
pharmacological screening as analgesic, anti-inflamma-
tory, anti-Parkinsonism and anti- microbial activities 
comparable to reference drugs. All tested compounds 
exhibited analgesic activities and compound 2 showed 
the same activity as diclofenac sodium after 45 min. and 
exhibited higher activity after 60, 90 and 120 min. The 
most active compounds 1, 3, 4 and standard drug 
flurbiprofen were found to exhibit essentially equipotent 
anti-inflammatory activity. Also, compound 1 and 3 
exhibited anti-Parkinsonism even higher activity of 
benztropine as standard drug. All compounds tested were 
found to exhibit anti-microbial activities, where compound 
1 and 2 possessed higher significant antibacterial and 
antifungal activities than some known standard drugs as 
streptomycin, erythromycin and fusidic acid . 
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