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ABSTRACT

Pyrrole are one of the heterocyclic compounds with very important biological activites. In thisview, it was proposed
to synthesize some novel Pyrrole-2-Ones derivatives from schiff bases. Here the synthesis of some pyrazole and
sulphonamides using Maleic anhydride and schiff base under basic condition in presence of chloroform. 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

Heterocycles and medicines are both interrelateduse humans are totally dependent on the druggeddrom

heterocyclic rings. Nitrogen heterocycles are afcsal interest as they constitute an importantscte#fsnatural and
non-natural products, many of which exhibit usdidlogical activities. Pyrroles and their derivas exhibit
different important biological activities like ahticterial, antioxidant, cytotoxic, insecticidal,tisginflammatory,

anticoagulant, antiallergic, antiarhythmic, hypaiee and anticonvulsant [1-7] etc. Pyrazoles amir ttherivatives
exhibit a broad spectrum of biological activitiag as antimicrobial [8], anti-inflammatory [9] aadtitumor [10]

activities, antibacterial [11], antifungal [12],tasral [13], antitubercular [14], antioxidant [15&ntiandrogenic [16]
etc. On the other hand, sulfonamides and theiewdifft derivatives are extensively used in medicine to their
pharmacological properties such as antibactertaligc[17,18]. The newly synthesized compounds evevaluated
as antimicrobial agents against gram positive aathgiegative bacteria and fungi.

EXPERIMENTAL SECTION

Synthesis of (1E)-1-(phenyl)-ethanone-(phenyl)-hydzone (1)

A mixture of phenyl hydrazine (0.01 mol) and acéi@mone (0.01 mol) in absolute ethanol was refluxedater
bath for 2 hrs. in presence of 1 ml glacial acetitl. The crude product was isolated and crysellizom absolute
alcohol. Yield was about 94%.

Synthesis of 1-N-phenyl-3-phenyl-4-formyl pyrazoléPFP) (2)

(1E)-1-(phenyl)-ethanone-(phenyl)-hydrazone (0.@l)was added in mixture of Vilsmeir-Haack reaggrepared
by drop wise addition of 3 ml of POgh ice cooled 25 ml di-methylformamide [DMF]) arefluxed for 5 hrs. The
reaction mixture was poured into ice followed byutnalization using sodium bicarbonate. Crude produas

isolated and crystallized from ethanol. Yield wasat 82%.

Synthesis of sulfonamide derivatives of Arylidine--N-phenyl-3-phenyl-pyrazole] (3a-h)

1-N-phenyl-3-phenyl-4-formyl pyrazole (PFP) (0.0bljrand various aromatic amine sulfonamides (0.01) m 50
ml acetic acid was refluxed for about 10-12 hrodrbath with TLC monitoring. The reaction mixtuvweas cooled
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and it was poured in to ice water and extracteti eihyl acetate and water. The solvent was evagbtatgive the
solid product . It was crystallized from ethyl atethexane using decolorizing charcoal to giveowarianils having
good yields.

Synthesis of 5-[1-N-phenyl-3-phenyl- pyrazole ]-2»@-1-N-(phenyl-sulfonamide)-3,5-dihydro-1H-pyrrole4-
carboxylic acid (4 a-h)

Maleic anhydride (0.1mol) and an imine (0.1mol) eveeated at reflux in chloroform (30ml) for aboutdurs with
TLC monitoring. After the mixture was allowed tastl for 2 days, the solid was filtered. The prodbuos formed
was recrystallized from ethanol to give pure 5-[Hphenyl-3-phenyl-pyrazole]-2-oxo-1-N-aryl-3,5-dilngd1H-
pyrrole-4-carboxylic acid in good yield.

The analytical and spectral data of the compoungisiescribed

5-[1-N-phenyl-3-phenyl- pyrazole ]-2-oxo-1-N-(pherysulfonamide)-3,5-dihydro-1H-pyrrole-4-carboxylic
acid (4a

IR (cm'P): 3054(Ar-C-H str.), 2855 (C-H str.), 1667 (C=0. stf COOH),1717 (C=0 of pyrrole-2-one), 1040 (N-N
str.), 1095 (C-N str.), 1315-1365 (-9(03250-3330 (-NH of —=SiNH); NMR (,ppm): 6.15-8.13 (m, aromatic H of
pyrazole), 4.7 (s, H of 81), 5.15(s, H of GH), 12.92(s, H of COOH).

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(4'-chleo-N-phenyl-sulfonamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (4b)

IR (cm): 3030(Ar-C-H str.), 1670 (C=0 str. of COOH),1703=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S§), 3250-3330 (-NH of —SDIH); NMR (3,ppm): 6.13-8.13 (m, aromatic H of pyrazole), 5.15
(s, H of GH), 4.8(s, H of GH), 12.92(s, H of COOH).

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(4'-brono-N-phenyl-sulfonamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (4c)

IR (cmi?): 3030(Ar-C-H str.), 1670 (C=0 str. of COOH),17(F=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S§), 3250-3330 (-NH of —SODIH); NMR (3,ppm): 6.13-8.14 (m, aromatic H of pyrazole), 5.11
(s, H of GH), 4.8(s, H of GH), 12.92(s, H of COOH.

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(4'-nito-N-phenyl-sulfonamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (4d)

IR (cm): 3032(Ar-C-H str.), 1690 (C=0 str. of COOH),1743=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S£, 3250-3330 (-NH of —S@IH); NMR (6,ppm): 6.13-8.14 (m, aromatic H of pyrazole), 4.7
(s, H of GH), 5.15(s, H of gH), 12.90(s, H of COOH.

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(4'-metkl-N-phenyl-sulfonamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (4e)

IR (cmi?): 3030(Ar-C-H str.), 1670 (C=0 str. of COOH),17@D=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S£), 3250-3330 (-NH of —S(H); NMR (8,ppm): 2.3 (m, aromatic H of pyrazole), 4.7 (s,H o
CsH), 5.15(s, H of GH), 2.4(s, 3H of CH), 12.90(s, H of COOH.

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(2’,6’-ithloro-4’-nitro-N-phenyl-sulfonamide)-3,5-dihydro-1H-
pyrrole-4-carboxylic acid (4f)

IR (cm®): 3030(Ar-C-H str.), 1672 (C=0 str. of COOH),1743=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S£), 3250-3330 (-NH of —S&H); NMR (8,ppm): 6.1-8.1 (m, aromatic H of pyrazole), 4.7 (s,
H of GH), 5.15(s, H of gH), 12.90(s, H of COOH.

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(N-(pheylsulfonyl)acetamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (49)

IR (cm): 3030(Ar-C-H str.), 1672 (C=0 str. of COOH),1743=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S£), 3250-3330 (-NH of —SfH); NMR (8,ppm): 6.1-8.1 (m, aromatic H of pyrazole), 4.7 (s,
H of CsH), 5.15(s, H of gH), 12.90(s, H of COOH.

5-[1-N-phenyl-3-phenyl-pyrazole]-2-oxo-1-N-(2-pyriéghylbenzenesulfonamide)-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (4h)

IR (cmi?): 3030(Ar-C-H str.), 1670 (C=0 str. of COOH),17(F=0 of pyrrole-2-one), 1040 (N-N str.), 1095 (C-N
str.), 1315-1365 (-S£), 3250-3330 (-NH of —SfIH); NMR (8,ppm): 6.1-8.1 (m, aromatic H of pyrazole), 4.7 (s,
H of GH), 5.15(s, H of GH), 12.92(s, H of COOH
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Antibacterial susceptibility testing

The study has been conducted according to the mhettiopted by Cruickshank et al [12]. Nutrient algaoth was
melted in a water bath and cooked t®@5with gentle shaking to bring about uniform coglirit was inoculated
with 0.5-0.6 ml of 24 hour old culture especiallydamixed well by gentle shaking before pouring loa sterilized
Petri dish (25 ml each). The poured material whsnad to set (1.5 hour) and there after the “cupstfe made by
punching into the agar surface with a sterile dooker and stooping out the punched part of ag#w. this “cups”

0.1 ml of test solution (prepared by dissolving m0gf sample in 10ml DMF) was added by sterile npdpette.

The plates were noted. Ampicillin, Tetracycline,n@mnycin, and Chloramphenicol were used as standiargls

and a solvent control was also run to know thevgtof solvent.

Activity of standards and inhibition due to DMF [gent) are given in Table-2. The results shownrcbynpounds
and standards are corrected for DMF. Typical spensrare shown in figures.
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Table: 1 Physical constant of 5-[1-N-phenyl-3-pherypyrazole ]-2-oxo-1-N-(aryl-sulfonamide)-3,5-dihgro-1H-pyrrole-4-carboxylic acid

(4a-h)
Compd R M(O'\;Oﬁ?\r/%“a r(?g) Yiosold %CofC,I—}L,N Call\?d./Fognc
42 | comtvos. | CHENOS [ aroc| ean |2
a0 | cornoscr | “HENESC | aegc | sov [EE T2
to | corumoser [ SHAOSE | yzac | ean | 2221251 S04 22
ad | cotunos | CHIOS | aroc| esu oot
se | coavos | CHENOS | arac| 0w R
4 | comvosch | SRRSO | seec | eoo 2
49 | caovos | CHENOS [ aerc| w2
an | curtnos | CHEEOS | arec| esw Rt

Table-2  Antimicrobial activity of Standards and 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

Table-3 Antimicrobial activity of 5-[1-N-phenyl-3-phenyl- pyrazole ]-2-oxo-1-N-(aryl-sulfonamide)-3,5ihydro-1H-pyrrole-4-carboxylic

acid (4a-h)
Zone of Inhibition (in mm)
Compound Gram positive Gram negative
(designation)[ B. Subtillis | S. Aureus | E. Coli | Ps. eruginosa
4da 11 16 10 22
4b 18 14 17 18
4c 20 18 14 14
4d 24 21 17 17
de 13 17 16 06
Af 14 14 12 11
4g 14 14 04 19
4h 19 16 15 14

RESULTS AND DISCUSSION

Structures of all synthesized compounds were ooefi by analytical and spectral data. The C, H,nd &
contents of the prepared compounds were consisitmtheir predicted structures as shown in Schénfleand IlI.
The infrared spectra show the band in the regio8016710 crit for carbonyl (>C=0) group, which is the
characteristic band for the cyclic 2H-pyrrole-2-oirg.

The proton magnetic resonance spectra of the prdmampounds show singlet at 5dlfor CH proton at position-
5 in the 2H-pyrrole-2-one ring. All other signale at their respective positions in the PMR spe&astrAmong all

compounds, compound 4b, 4c and 4d show good actttia activity against both gram positive andngnaegative
bacteria.
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