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A series of3-arylidene-5(substituted phenyl)-2(3H)-pyrrolone s have been evaluated for theiiin vitro
anthelmintic activity against two species of earthwormd.e.Pheretimaposthumaand Perionyx excavats.
Theanthelmintic activity of ten pyrrolones (I-X) was determined by recording the mearparalyzing and
death timesof the worms at concentration of 2ng/mL. The screened compoundshowed appreciable

anthelmintic activities against both types of worms.
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1. Introduction

Pyrrolones, generally derived from furanones, arenitrogen containing
heterocyclic compounds[1]. They have attractedmore attention in recent
decadesowing to their chemistry and biology. Pyrrolones areAt o r 2five-
membered heterocyclic lactams which are present ina number of
biologically active natural and synthetic compounds [1, 2]. Substituted
pyrrolone s exhibit severalimportant bio-activities including antibacterial,
antifungal, antitubercular, cardiac, anticonvulsant, immunosuppessive,
anticancer, analgesic and antinflammatory activities [3-10].

Pyrrolones and benzylpyrrolones have been prepared easily from
butenolides or furanones which show mproved biological actiities [1, 3,
9, 10]. Worm infestation (Helminthiasis) is a big problemin developing
countries [11]. Some of theanthelmintic drugs show severe side effects in
patients, and many worms have deeloped resistance to these drugs.
Pyrrolone derivatives show strong antimicrobial activities [4,9, 10], soit
was thoughtthat they could also show potential anthelmintic actionsThus
a series of pyrrolone derivatives (-X) were screered for their in vitro
anthelmintic activity against two species of earth worms.

2. Experimental Methods

2.1Synthesis of @&rylidene-5-(substituted phenyl)2(3H)-pyrrolones (-X)

The synthesis, chemistry, antinflammatory and antimicrobial activity
of these compoundq1-X) have already been publishedy our group (Fig.
1) [10].

2.2 Anthelmintic Activity

The title compounds (-X) were evaluated for their anthelmintic
activities against two species of wormsPheretima posthumand 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 8@nd normal saline solutian 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% wi/v), was prepared in the same
manner. Three sets of five earthworms of almst similar sizes (approx. 2
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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 iscompared with the
standard drug, Albendazoleand is reported asmeantSD (n=5)

3. Results and Discussion
R
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Compound R R'
1,4 4-Methyl 3,4,5 Trimethoxy
11,0 4-Methyl 2-Thenyl
11,0 4-Methyl 9-Anthryl
IvV,3 4-Methoxy 3,4,5Trimethoxy
V,2 4-Methoxy 2,6-Dichloro
VI,4 4-Methoxy 2-Thenyl
VIlI,2 2,4-Dimethyl 3,4,5 Trimethoxy
VIIIL3 2,4-Dimethyl 2,6-Dichloro
1X,5 4-Chloro 3,4,5Trimethoxy
X,0 4-Chloro 2-Thenyl

Fig. 1 Structure ofthe title compounds (-X)

The five membered nitrogenheterocyclic derivatives (-X) showed
appreciable anthelmintic activity at 2 mg/mL concentration. The results
revealed that all the tested compounds are effective again®erionyx
excavatusand Pheretima posthuman terms of mean paralyzing and mean
lethal time. The mean paralyzing the (min) of tested compounds against
Perionyx excavatugnd Pheretima posthumawas observed to be 8.12-
23.65 and 1I7.76- 25.9 min, respectively, in comparison to 10.13 and 11.53
min, respectively, shown by standard drug, AlbendazoldTable 1).
Similarly, the mean death time of pyrrolone derivatives againsPerionyx
excavatusand Pheretima posthumawas noted to be 18.9534.84 and

Cite this Article asAsif Husain, Biological evaluation of some nitrogen heterocyclic compounégyrrolone derivatives, J.Pharm. Med. Res.(1) (2015) 21-22.


http://www.jacsdirectory.com/jpmr

Asif Husain/ Journal ofPharmaceutical andViedicinal Research 1 (2015) 21z22 22

19.32-33.56 min, respectively. The mean death time taken by Albendazole = Acknowledgement
to kill Perionyx excavatuand Pheretima posthumawas found to be 15.72
and 17.92 min respectively. | am thankful to Hamdard National Foundation (HNF), New Delhi for
Analysis of results shows that pyrrolone derivatives ar@lmost equally financial support.
active against P. posthumaand P. excavatusPresence of trimethoxyl
function (tri -substitution) in arylidine ring showed better activity as
compared to those of having moneor di- substitution. Substitution of aryl References
ring at 4t position by chloro group and presence of electron donating
groups in benzylidine ring of pyrrolone ring seems to play an important [1]  A.Husain S.M. HasayS.Lal, M.M.Alam, Antibacterial and antifungal activities
role in exhibiting anthelminitic activity. of 2-arylidene-4-(4-methylphenyl)but-3-en-4-olides and their pyrrolone
derivatives, Ind. J. Pharm. Sci. §2006) 536-538.
[2] W.JKoot, H.Hiemstra, W.N. Speckamf{R)-1-Acetyl-5-isopropoxy-3-pyrrolin -

_— . s 2-one: tile chiral di hile fi Smalic acid, J Org. Chem 57 (1992
Table 1 Anthelmintic activity of 2(3H) pyrrolone derivatives (I-X) one: a versatile chiral dienophile from (Symalic acid, J Org. Chem 57 ( )

1059-1061.
Compound Earthworm species [38] A. Husain, M.S.Y. Khan, SM. Hasan, M.M. Alam, 2-Arylidene-4-(4-
Perionyx excavatus Pheretima posthuma phenoxyphenyl) but-3-en-4-olides: synthesis, ractions and biological activity,

Eur.J Med. Chem 40 (2005) 13941404.

I o Mean dgath I o Mean dfeath [4] A. Ahmad, A. Husain, S.A. Khan, M. Mujeeb, A. Bhandesign, synthesis,

paralyzing time time (min)a  paralyzing time  time (min)= molecular properties and antimicrobial activities of some novel 2(3H)

(min)a (min)a pyrrolone derivatives, J Saudi ChemSoc 19 (2015) 340-346.
| 17.15+0.95 20.54+0.95 18.8+2.3 23.65+2.1 [5] C.Grunwald, C.Rundfeldt, H.J.Lankau, T.Arnold, N.Hofgen R.Dost, et al.,
I 23.43+1.55 34.84+2.43 24.98+1.1 31.6+1.33 Synthesis, pharmacology, and structur@ctivity relationships of novel
M 23.18+0.24 33.56+1.43 25.8142.45 32.92+1.8 i‘gic(i;gg(lac))nfgsgnfsiggrolones as modulators of GABAreceptors, J Med. Chem.
N LTl BAFELEE 20 22 SRR [6] R.D.Alessio,A. Bargiotti, O. Carlini, F. Colotta, M. Ferrari, P. Gnocchi,et al.,
v 19.92+1.62 26.2¢2.5 20.66+1.33 25.9:1.4 Synthesis and immunosuppressive activity ofiovel prodigiosin derivatives, J
\ 18.95+2.32 24.98+1.1 19.2+1.4 25.54+1.22 Med. Chem 43 (2000) 2557-2565.
Vil 20.22+2.5 26.71+0.43 22.54+0.95 24.23+2.22 [71 MM. Alam, A. Husain, S.M.Hasan Suruchi, T.Anwer, Synthesis and
Vil 21.61+0.43 25.35+1.33 21.11+0.22 26.46+0.87 pharmacological evaluation of 28H)-furanones and 2(3H)-pyrrolones,
X 15.12+1.2 18.95+2.32 17.76+1.4 1932+1.1 combi_ning _analge_si_c and ) a_mtinflam_ma_tory properties with reduced
X 23.6542.1 30.9041.8 25.0+1.4 33.56+1.43 ggztg)ggz;tmal toxicity and lipid peroxidation, Eur. J Med. Chem.44 (2009)
Albendazole  10.13+0.69 15.72+0.52 11.23+0.85 17.92+0.59 :

[8] S.Olla,F.Manetti, E.Crespan,G.Maga,A. Angelucci,S.Schenonegt al, Indolyl-

Control - - - - pyrrolone as a rew scaffold for Pim1 inhibitors, Bioorg. Med. Chem Lett. 19

aData are given as mean+S.D €b) (2009) 1512-1516.

[9] M.S.YKhan, A. Husain, Syntheses and reactions of some new-a&rylidene-4-
(biphenyl-4-yl) but-3-en-4-olides with a study of their biological activity,

4. Conclusion Pharmazie57 (2002) 448-452.
[10] M.S.Y.Khan, A. Husain, S. Sharmg Studies on butenolides: 2arylidene-4-
The present study evaluated then vitro anthelmintic activity of ten (substituted aryl)but-3-en-4-olides, Ind. J Chem 41B (2002) 2160-2171.
nitrogen heterocyclic compounds, 3-arylidene-5(substituted phenyl)- [11] D.N.Dhar, R.L.Sharma,G.C.Bansal Gastrointestind nematodes in sheep in

~ R [ ; Kashmir, Vet Parasitol. 11 (1982) 271-277.
2(3H)-pyrrolones (I-X). Results indicated the potential of pyrrolones to [12] A Husain, M.M. Varshney V. Parcha A. Ahmad, SA. Kha§ynthesis and

paralyze and sub_sequently kill the_wprms._ Qne compound»,(_, er_nerged as biological evaluation of new hydrazideSchiff bases, Bangladesh J. Pharmacol.
lead compound with good anthelmintic activity. frther exploitation of the 10 (2015) 555-561.
lead may result in potential anthelmintic compounds.

Cite this Article as:Asif Husain, Biological evaluation of some nitrogen heterocyclic compounggyrrolone derivatives, J.Pharm. Med. Res.(1) (2015) 21-22.



