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A series of 3-arylidene-5(substituted phenyl)-2(3H)-pyrrolones have been evaluated for their in vitro 
anthelmintic activity against two species of earthworms i.e. Pheretima posthuma and Perionyx excavatus. 
The anthelmintic activity of ten pyrrolones (I-X) was determined by recording the mean paralyzing and 
death times of the worms at concentration of 2 mg/mL. The screened compounds showed appreciable 
anthelmintic activities against both types of worms.   
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1. Introduction  

Pyrrolones, generally derived from furanones, are nitrogen containing 
heterocyclic compounds [1] . They have attracted more attention in recent 
decades owing to their chemistry and biology. Pyrrolones are Δ1 or Δ2 five-
membered heterocyclic lactams which are present in a number of 
biologically active natural and synthetic compounds [1, 2]. Substituted 
pyrrolones exhibit several important bio-activities including antibacterial, 
antifungal, antitubercular, cardiac, anticonvulsant, immunosuppressive, 
anticancer, analgesic and anti-inflammatory activit ies [3-10]. 

Pyrrolones and benzyl-pyrrolones have been prepared easily from 
butenolides or furanones, which show improved biological activities [1, 3, 
9, 10]. Worm infestation (Helminthiasis) is a big problem in developing 
countries [11]. Some of the anthelmintic drugs show severe side effects in 
patients, and many worms have developed resistance to these drugs. 
Pyrrolone derivatives show strong antimicrobial activities [4, 9, 10], so it 
was thought that they could also show potential anthelmintic actions. Thus 
a series of pyrrolone derivatives (I-X) were screened for their in vitro  
anthelmintic activity  against two species of earth worms. 
 

2. Experimental  Methods  

2.1 Synthesis of 3-arylidene-5-(substituted phenyl)-2(3H)-pyrrolones (I-X) 

The synthesis, chemistry, anti-inflammatory and antimicrobial activity 
of these compounds (I-X) have already been published by our group (Fig. 
1) [10]. 
 
2.2 Anthelmintic Activity 

The title compounds (I-X) were evaluated for their anthelmintic 
activities against two species of worms; Pheretima posthuma and Perionyx 
excavatus, at a concentration of 2 mg/mL [12]. Collected earthworms were 
washed with normal saline water to remove soil and fecal matter. 
Suspensions of samples were prepared by triturating synthesized 
compounds (100 mg) with 0.5% Tween 80 and normal saline solution and 
the resulting mixtures were stirred for 30 min. The suspensions were 
diluted to obtain conc. of 0.2% w/v of the test samples. Suspension of 
reference drug; Albendazole (0.2% w/v), was prepared in the same 
manner. Three sets of five earthworms of almost similar sizes (approx. 2 

inch in length) were placed in Petri plates of 4 inch diameter containing 50 
mL of suspension of test samples and reference drug. Another set of five 
earthworms was kept as control in 50 mL suspension of distilled water 
and 0.5% Tween 80. The time taken for paralysis and death of both types 
of worm were recorded and their mean was calculated for triplicate sets. 
The anthelmintic activity of the test compounds is compared with the 
standard drug, Albendazole and is reported as mean±SD (n=5). 
 

3. Results and Discussion 
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Compound R R' 

I,4 4-Methyl 3,4,5-Trimethoxy 

II,0 4-Methyl 2-Thenyl 

III,0 4-Methyl 9-Anthryl  

IV,3 4-Methoxy 3,4,5-Trimethoxy 

V,2 4-Methoxy 2,6-Dichloro 

VI,4 4-Methoxy 2-Thenyl 

VII,2 2,4-Dimethyl 3,4,5-Trimethoxy 

VIII,3 2,4-Dimethyl 2,6-Dichloro 

IX,5 4-Chloro 3,4,5-Trimethoxy 

X,0 4-Chloro 2-Thenyl 

 
Fig. 1 Structure of the title compounds (I-X) 

The five membered nitrogen-heterocyclic derivatives (I-X) showed 
appreciable anthelmintic activity at 2 mg/mL concentration. The results 
revealed that all the tested compounds are effective against Perionyx 
excavatus and Pheretima posthuma in terms of mean paralyzing and mean 
lethal time. The mean paralyzing time (min) of tested compounds against 
Perionyx excavatus and Pheretima posthuma, was observed to be 15.12-
23.65 and 17.76- 25.9 min, respectively, in comparison to 10.13 and 11.53 
min, respectively, shown by standard drug, Albendazole (Table 1). 
Similarly, the mean death time of pyrrolone derivatives against Perionyx 
excavatus and Pheretima posthuma, was noted to be 18.95-34.84 and 
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19.32-33.56 min, respectively. The mean death time taken by Albendazole 
to kill Perionyx excavatus and Pheretima posthuma was found to be 15.72 
and 17.92 min, respectively. 

Analysis of results shows that pyrrolone derivatives are almost equally 
active against P. posthuma and P. excavatus. Presence of trimethoxyl 
function (tri -substitution) in arylidine ring showed better activity as 
compared to those of having mono- or di- substitution. Substitution of aryl 
ring at 4th position by chloro group and presence of electron donating 
groups in benzylidine ring of pyrrolone ring seems to play an important 
role in exhibiting anthelminitic activity.  

 
 
Table 1 Anthelmintic activity of 2(3H) pyrrolone derivatives (I-X) 

Compound Earthworm species 

Perionyx excavatus Pheretima posthuma 

Mean 

paralyzing time 

(min) a 

Mean death 

time (min) a 

Mean 

paralyzing time 

(min) a 

Mean death 

time (min) a 

I 17.15±0.95 20.54±0.95 18.8±2.3 23.65±2.1 

II  23.43±1.55 34.84±2.43 24.98±1.1 31.6±1.33 

III  23.18±0.24 33.56±1.43 25.81±2.45 32.92±1.8 

IV 21.50±0.71 29.65±1.33 21.11±0.22 30.09±0.51 

V 19.92±1.62 26.2±2.5 20.66±1.33 25.9±1.4 

VI 18.95±2.32 24.98±1.1 19.2±1.4 25.54±1.22 

VII 20.22±2.5 26.71±0.43 22.54±0.95 24.23±2.22 

VIII 21.61±0.43 25.35±1.33 21.11±0.22 26.46±0.87 

IX 15.12±1.2 18.95±2.32 17.76±1.4 19.32±1.1 

X 23.65±2.1 32.92±1.8 25.9±1.4 33.56±1.43 

Albendazole 10.13±0.69 15.72±0.52 11.23±0.85 17.92±0.59 

Control -- -- -- -- 

aData are given as mean±S.D (n = 5) 

 
4. Conclusion 

The present study evaluated the in vitro anthelmintic activity of ten 
nitrogen heterocyclic compounds, 3-arylidene-5(substituted phenyl)-
2(3H)-pyrrolones (I-X). Results indicated the potential of pyrrolones to 
paralyze and subsequently kill the worms. One compound, IX, emerged as 
lead compound with good anthelmintic activity. Further exploitation of the 
lead may result in potential anthelmintic compounds. 
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