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ABSTRACT

2-Pyrrolidinones are one of the heterocyclic compounds with very important biological activites. In this view, it was
proposed to synthesize some novel 2-Pyrrolidinones from Schiff bases. Here the synthesis of 2-Pyrrolidinones using
1-N-phenyl-3-phenyl-4-formyl pyrazole (PFP), Schiff bases and succinic anhydride under basic condition in
presence of ethanol. The structures of synthesized were assigned on the basis of elemental analysis, IR and 1H NMR
spectroscopy data. These compounds were screened for their anti-bacterial activity.
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INTRODUCTION

Heterocyclic compounds are the well known classahpounds for its biological applications out ofigrh 2-

pyrrolidinone occupy unique position due to doménapplications [1-5]. 2-pyrrolidinone are heterdixyc
compounds which posses wide range of biologicavities such as anti bacterial and anti fungal [6Various 2-

pyrrolidinone derivatives were prepared by condgosaf Schiff base of PFP and succinic anhydridleo further

some of benzimidazole derivatives were synthedimedondensation of some of 2-pyrrolidinone deriesi with o-

phenylene diamine [8-12]. It is an industrial solvéor polymers, chlordane, DDT, sorbitol, glycerioldine, sugars.
It is used in speciality printers ink. It is usesl @lasticizer and coalescing agent for acrylicstgremulsion type
floor polishes. It is prepared from glutamic aci8{15]. Adam, Waldemar and Zhang, Aimin studied high 13-

facial selectivity through chelation of magnesiwong in the DMD epoxidation of 8 - unsaturated irsidéth chiral

pyrrolidinone auxiliaries. Estimation of the lipdfptity of antiarrhythmic and antihypertensive agtil-substituted
pyrrolidin-2-one and Pyrrolidine derivatives wagread out by Kulig, Katarzyna and Malawska, Barbdrathe

present communication, we report the reaction fiédint Schiff base derivatives with succinic anfigd to form

pyrrolidinone. The structures of various synthedizempounds were assigned on the basis of elenmambfsis, IR
and 1H NMR spectral data. These compounds weresateened for anti bacterial activities.

MATERIALSAND METHODS

Various Schiff bases of pyrazole and sulphonami#eh) on heterocyclization reactions with Succiaihydride
gave the desired products 2-pyrrolidinones (3aFhgir structures have been characterized on this lbhgheir
analytical and spectral data. The research wodcésmned in  Scheme-1 and the experimental proeedar the
synthesis of the series of compounds have beertediapcording to the reported method [17].

Synthesis of sulfonamide derivatives of Arylidine-[1-N-phenyl-3-phenyl- pyrazole] (2a-h)
The various Schiff bases (2a-h) of 1-N-phenyl-3mfhel-formyl pyrazole (PFP(1) have been prepared in the similar
manner. The procedure is as follow:
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A mixture of equimolar amount of 1-N-phenyl-3-phedyformyl pyrazole (PFP) (0.01 mole) (1) and vaso
aromatic amino sulfonamides (0.01 mole) in 50 nettiacacid was refluxed for about 10-12 hrs. onbaith with TLC

monitoring. The reaction mixture was cooled andidis poured into ice water and extracted with edtgtate and
water and finally dried over anhydrous sodium galfdhe solvent was evaporated to give the soldiycet. It was
crystallized from ethyl acetate-hexane using de@hg charcoal to give various anils (i.e. Schuéfses) (2a-h).

N /N
/ )
NN Ar. Amine @N N
_ Derivatives —

CHO CH=N-Ar
1(PFP) 2(a-h)

[OH
[2°HD02ID
Z auexolQ-v'T / V3L

Scheme-1 =

No. sulfonamide derivative Structure

2a 4-amino-N-phenylbenzene-sulfonamide H2N4©7SOZNH @
SONH —QCI
SONH @Br
SONH @ NO,

2b | 4-amino-N-4'-chloro phenylbenzene—sulfonamideHZN

-

2c 4-amino-N-4'-bromo phenylbenzene-sulfonamide H,N

:

2d 4-amino-N-4'-nitro phenylbenzene-sulfonamide H_N

:

2e | 4-amino-N-4’-methyl phenylbenzene-sulfonam deNQSOZNH OCHs
Cl
4-amino-N-2',6’-dichloro-4’-nitro phenylbenzene NO
2t | Sulfonamide HZN@SOZNH ; : 2

29 N-[(4-aminophenyl)-sulfonyl]acetamide H2N4©7SOZNH—COCI-E
N/ﬁ
2h 4-amino-N-2-pyrimidinylbenzenesulfonamide |
Py, 4 H2N4®7SOZNH—I\N/

The analytical and spectral data of the Schiff bagel-N-phenyl-3-phenyl-4-formyl pyrazole (PFP) éte described
as follows:
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Synthesis of 5-[1-N-phenyl sulphonamide-3-phenyl-pyrazol€]-2-oxo-1-N-aryl-1H-pyrrolidinone-4-car boxylic
acid (3a-h)

Succinic anhydride (0.1mole) and an imine (2a-h}rfle) were heated at reflux in chloroform (30fol) about 5
hours with TLC monitoring. After the mixture wadaabed to stand for 2 days, the solid was filter€de product
thus formed was recrystallized from ethanol to giwge in good Synthesis of 5-[1-N-phenyl sulphuoite-3-
phenyl-pyrazole -2-oxo-1-N-aryl-1H-pyrrolidinoneedsboxylic acid (3a-h) yield.

Table-1. Physical Constant of 2-pyrrolidinones derivatives (3a-h)

Compd, R Mg\l/]oﬁlo\r/?/qt;“a r(né)) Yif;;ld %CofC,HHN Calt,:\ld./Fognc
s | cothNos | STRUOS IR er | aal o o4
3 | CubuN:0sSCl- | CHEROSCH 19718 ggy, | o0 e
s | CurNosser- | CMOSEr 0T e T
3d | CuthNos | CHEEOS | TR s 1r e S
e | CattuNos- | CTEROS |79 gy | EEA Tt 22
3| CoHaN:OsSCL. | CHegESCh | 107308 7y 222 2SR
3 | GO | CTENOS | 1801821 ey | a4 0020
sh | CuaNOss- | TR0 TS eae 1 T e

Compound-3a

Infrared Spectral Features ¢nB054,1600,1532-Aromatic C-H, 1667-C=0 of COOH11T=0 of pyrrolidinone.
PMR spectral Features,ppm) : 6.3-8.1 (multiplet aromatic + H of pyrazaieH of SQNH), 5.15 (H, S, §), 4.7
H,S,G),25-27H,d, @, 3.4-3.8(2H,t, §,12.9 (H, s, COOH)

Compound-3b

Infrared Spectral Features ¢nB8030, 1600,150-Aromatic C-H, 1670 C=0 of COOH]127C=0 of pyrrolidinone.
PMR spectral Features,Ppm): 6.3-8.1(multiplet aromatic H of pyrazoleH+of SQNH), 12.9 (H, S, COOH), 5.15
H,S,G),47(H, S, @,25-27(H,d, ¢,3.4-3.8(2H,t,¢.

Compound-3c

Infrared Spectral Features ¢r803Q 1600,1500-Aromatic C-H, 1670-C=0 of COOH, 1717-Csf@yrrolidinones.
PMR spectral Feature8,ppm):6.1-8.1(multiplet aromatic H of pyrazole +o0ISO,NH),12.92 (H, s, COOH), 5.15
H,S,G),47H, S, @,25-27(H,d,¢,3.4-38(2H,t, 6.

Compound-3d

Infrared Spectral Features ¢m 3030, 1600, 1500-Aromatic C-H, 1690-C=0 of COOH,12L=0 of
pyrrolidinones. PMR spectral Featurégppm): 6.3-8.1(multiplet aromatic H of pyrazole +o0FHSONH), 12.92 (H,
s, COOH), 5.15(H, s, 4.7 (H,s, @,25-2.7(H,d, §,3.4-3.8(2H,t, §.

Compound-3e

Infrared Spectral Features ¢m 3030, 1600, 1500-Aromatic C-H, 1670-C=O of COOH,172-L=0 of
pyrrolidinones. PMR spectral Featurégppm): 6.1-8.1(multiplet aromatic H of pyrazole toHSOQNH), 1.16 (3H,
s, CH), 12.92 (H, s, COOH), 5.15 (H, s5)¢4.7(H, s, @), 2.5-2.7(H,d, §, 3.4 - 3.8 (2H, t, §.

Compound-3f

Infrared Spectral Features ¢m 3030, 1600, 1500-Aromatic C-H, 1670-C=0O of COOH,12T=0 of
pyrrolidinones. PMR spectral Featurégppm): 6.3-7.9(multiplet aromatic H of pyrazole +o0HSONH), 12.92 (H,
s, COOH), 5.15 (H, 5,45 4.7 (Hof G),2.5-2.7(H, d, @, 3.4 -3.8 (2H, t, §.
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Compound-3g

Infrared Spectral Features ¢m 3030, 1600, 1500-Aromatic C-H, 1670-C=O of COOH,172-L=0 of
pyrrolidinones. PMR spectral Featurégppm): 6.3-7.9-(multiplet aromatic H of pyrazold+of SO,NH), 2.0 (3H,

s, COCH), 12.92 (H, s, COOH), 5.15 (H, sg)C4.7(H, s, G), 2.5 - 2.7 (H, d, §), 3.4 - 3.8 (2H, 1, ).

Compound-3h

Infrared Spectral Features ¢m 3030, 1600, 1500-Aromatic C-H, 1670-C=O of COOH,172-L=0 of
pyrrolidinones. PMR spectral Featurégppm): 5.9-7.9-(multiplet aromatic H of pyrazold+of SONH), 12.92 (H,
s, COOH), 4.7-5.15 (H, d,sH).

Table: 4 Antimicrobial activity 5[1-N-phenyl-3-phenyl-pyr azol €]-2-oxo-1-N-phenyl sulphonamide-pyrralidinone-4-car boxylic acid (3a-h)

Table-2. Antimicrobial activity of Standardsand Solvent (DMF)

Zone of inhibition (in mm)
No. | Name of compound Gram positive Gram negative
B.Subtillis | SAureus | E.Coli | Ps.Aeruginosa
1 DMF 7 5 5 5
2 Ampicillin 14 12 21 19
3 Tetracyclin 21 22 15 18
4 Gentamycin 20 19 18 22
5 Chloramphenicol 21 23 17 24

Zone of Inhibition (in mm)
Compound Gram positive Gram negative
(designation) B.Qubtillis | SAureus | E.Coli Ps.Aeruginosa
3a (1) 10 12 21 20
3b (2) 14 19 13 18
3c (3) 15 11 08 22
3d (4) 22 17 14 12
3e(5) 10 08 13 13
3f (6) 15 13 05 14
39 (7) 07 04 05 16
3h (8) 17 17 15 20

Fig 1.Zoneof Inhibition = Compounds (3a-3h)

25+

201

15+

10

D=DMF, A= Ampicillin, T= Tetracyclin, G= Gentamycin

3a 3b 3c 3d 3e 3f 39 3h D A T G
[ B.Subtillis 10 | 14 | 15 | 22 | 10 15 7 17 7 14 | 21 | 20
B SAureus 12 19 11 17 8 13 4 17 5 12 | 22 19
[ E.Coli 21 13 8 14 | 13 5 5 15 5 21 | 15 18
[ Ps.Aeruginosa 20 | 18 | 22 12 | 13 14 | 16 | 20 5 19 | 18 | 22

Compound (Designation)
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RESULTSAND DISCUSSION

Structures of azomethines, arylidine-[1-N- phenyfenamide -3-phenyl- pyrazole] (2a-h). As we knowat the
azomethines are the crucial material for the piar of heterocyclic compounds like 2H-pyrroled2es, 2-
pyrrolidinones, etc. These azomethines (2a-h) arlocgndensation reaction with succinic anhydridtordf the
biologically active 2-pyrrolidinones derivativesa(B). (Table 2-3)

Their structures were confirmed by analytical apectral data. The C, H, N and S contents of theayes
compounds were consistent with their predictedcttines as shown in Scheme-1. The infrared spebtrav $he
band in the region 1680-1700¢rfor carbonyl group of 2-pyrrolidinone ring.

The NMR spectra show a singlet at 5.fior CH proton at position-5 in the 2-pyrrolidinoriag and a triplet at 6.2-
7.16 for CH protons at position-4 of the 2-pyrrolidireorning. All other signals are at their respectiesipions for
the respective protons in the NMR spectra.

The acid group of 2-pyrrolidione derivatives waaated easily with o-phenylene diamine to give gpomding 2-
benzimidazole derivatives of 2-pyrrolidinone. Harahis chapter we are trying this reaction for gomnds 3a, 3b,
3c and 3d and 2-benzimidazole derivatives. Theti@ascheme was shown in scheme-1.

The analytical and spectral data of the compounelsizown Table-1 for the 3(a-h) compounds.
CONCLUSION

In conclusion, a set of Arylidine [1-N-phenyl-3-ph# pyrazole] (2a-h) and 5-[1-N-phenyl-3-phenylrgzole]-2-
ox0-1-N-phenyl sulphonamide-pyrrolidinone-4-carbloxyacid (3a-h) was prepared in 2-Pyrrolidinonesdzhon
Schiff base derivatives. Compound (2a-h) and (3aitt) the potencies similar to or better than thosampicillin,
tetracycline, gentamycin and chloramphenicol aga&ubtillis, SAureus, E.Coli andPs.Aeruginosa, worth futher
investigation(Fig. 1)
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