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ABSTRACT

3-Methyl-4-(arylbenzylideneamino)-(aryl)methyl)-hgmyl-1H-pyrazol-5-(4H)-one has been prepared b th
reaction of 3-methyl-1H-pyrazol-5(4H)-one, aldehydsd ammonia via Betti's condensation reactionictvton
further treatment with chloroacetic acid and PQ@I the presence of triethylamine gave the 4-((®wh2-(aryl)-
4-oxoazetidin-1-yl)(aryl)-methyl)-3-methyl-1-phefyl-pyrazol-5(4H)-one. The structures of the computsuwere
confirmed by using different spectroscopic techei@(lR andH-NMR) and elemental analysis. These azetidinones
analogues were screened for their antimicrobialihaties against strains of different microorganisn$me of the
compounds displayed the promising antibacteriaivitéts against some bacterial strains.
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INTRODUCTION

Pyrazolones are important class of heterocyclic pmmds that occur in many drugs and is a nonstalr@idti-
inflammatory agent used in the treatment of aitheihd other musculoskeletal and joint disordeysa®lones are
biologically important group of compounds havingffatient activities like antibacterial, antifungagnti-
inflammatory, antidiabetic, analgesic, antipyretitmmunosuppressive agents, hypoglycemic, antiviral,
antineoplastic activity and other biological adi®s [1, 2]. Pyrazolone derivatives are of partcumportance in
pharmaceutical chemistry due to their numerous iegidns as analgesic, antipyretic, antiarthriticicosuric,
antiinflammatory, and antiphlogistic properties 43,

An interesting group of-lactams are the monocyclfzlactams, which are molecules that do not contaiotlzer
ring fused to th@-lactam. 2-Azetidinones, commonly knownpakactams, are well-known heterocyclic compounds
among the organic and medicinal chemists. Azetig#sovhich are part of antibiotics structure arevkméo exhibit
interesting biological activities. Review of litéuae reveals that 2-azetidinones are reported ssgus significant
antitubercular, antibacterial & antifungal actiegi[5, 6].

Previously, from our laboratory we have reportedtisgsis of different azitidinones derivatives [7:1dence, in

continuation to our efforts to synthesize some htve¢erocyclic compounds and with a view to furtassess the
pharmacological profile of this class of compouritlgjas thought worthwhile to synthesize some nengeners of
azetidinones and pyrazolone moieties in a singleocutar framework.

MATERIALSAND METHODS

General: All the chemicals and solvents were obtained frof&tck, India (AR grade) and were used without
further purification. Melting points were takenam open capillary tube. IR spectra were recorded &himadzu

1442
Scholars Research Library



Jyotsna S. Meshramet al Arch. Appl. Sci. Res., 2012, 4 (3):1442-1446

Dr-8031 instrument. Elemental analyses were carmvigdusing a Perkin-Elmer, CHN elemental analyzedeh
2400. 1H NMR spectra of the synthesized compounese wecorded on a Bruker-Avance (300 MHz), Varian-
Gemini (200 MHz) spectrophotometer using CDCI3 sotvand TMS as the internal standard. EI-MS speténa
determined on a LCQ ion trap mass spectrometer(fic&isher, San Jose, CA, USA), equipped with asdtirce.

General procedure for synthesis of Preparation of 3-methyl-4-(arylbenzylideneamino)(aryl)methyl)-1-phenyl-
1H-pyrazol-5-(4H)-one (1a-1g):

In the present work, 3-methyl-4-(arylbenzylideneao} (aryl)methyl)-1-phenyl-1H-pyrazol-5-(4H)-onasere
prepared by the reaction of 3-methyl-1H-pyrazolFbhne, aldehydes and ammonia via Betti's condémsat
reaction. 3-Methyl-1H-pyrazol-5(4H)-one in ethar{®l01 mol) and aldehydes (0.02 mol) were mixeddhghly.
This mixture was slightly warmed and the solutidmmmonia in ethanol was added in slightly exceseunt. This
reaction mixture was kept for two hours in stoppenical flask at room temperature. Compoufitis1g) were
obtained after 15 hours standing of the reactioxturgés. These compoun@ka-1g) were recrystallized in absolute
alcohol.1-((Benzylideneamino)-(aryl)methyl)-6-bronaphthalen-2-o{1la-1g) was used as the key intermediate for
further synthesis.

Characterization of (E)-4-((benzylideneamino)(phenyl) methyl)-3-methyl-1H-pyrazol-5(4H)-one (1a):

IR (KBr) cm*: 1210 (C-N, streching); 1430 (C-C, streching); A%&=C, streching}t590 (N-H); 1620 (N=C)1670
(O=C, pyrazolone ring); 1H NMRs =1.90 (s, 3H, Ar-Ch); 2.80 (d, 1H, Ar-CH); 4.60 (d, 1H, Ar-CH); 7.18, (LH,
Ar- NH); 7.30-7.60 (m, 8H, Ar-CH); 7.80 (d, 2H, AH); 8.80 (s, 1H, N=CH); Anal. Calcd. Fornge;/N3O: C,
74.20; H, 5.88; N, 14.42; Found: C, 74.10; H, 5/8014.20; Mass spectra, m/z = 291.10 (100%).

Characterization of (E)-4-((2-hydroxybenzylideneamino) (phenyl)methy)-3-methyl-1H-pyrazol-5(4H)-one
(1b):

IR (KBr) cmi*: 1230 (C-N, streching); 1410 (C-C, streching); A%G=C, streching}t580 (N-H); 1600 (N=C)1680
(O=C, pyrazolone ringB8000-340qAr-OH). 2.10 (s, 3H, Ar-CH); 2.80 (d, 1H, Ar-CH); 4.60 (d, 1H, Ar-CH); 6.90-
7.20 (m, 7H, Ar-CH); 7.50(t, 1H, Ar-CH); 7.70 (tH1 Ar-CH); 8.70 (s, 1H, N=CH); 9.70 (s, 1H, Ar-OH)1.30 (s,
1H, Ar-OH); Anal. Calcd.: For ¢gH;/N3O; C; 66.68, H; 5.30, N; 13.00; Found C; 66.20, H;05.N; 12.90. Mass
spectra, m/z = 307.10 (100%).

Characterization of (E)-4-((4-hydroxybenzylideneamino) (phenyl)methy)-3-methyl-1H-pyrazol-5(4H)-one
(10):

IR (KBr) cmi*: 1220 (C-N, streching); 1420 (C-C, streching); A%G=C, streching}t570 (N-H); 1600 (N=C)1690
(O=C, pyrazolone ring8100-340qAr-OH). 2.20 (s, 3H, Ar-CH); 2.80 (d, 1H, Ar-CH); 4.70 (d, 1H, Ar-CH); 6.90-
7.30 (m, 7H, Ar-CH); 7.40(t, 1H, Ar-CH); 7.70 (tH1 Ar-CH); 8.90 (s, 1H, N=CH); 9.80 (s, 1H, Ar-OH)1.20 (s,
1H, Ar-OH); Anal. Calcd.: For gH;-N3O3 C; 66.68, H; 5.30, N; 13.00; Found C; 66.40, F205.N; 12.60. Mass
spectra, m/z = 307.00 (100%).

Characterization of (E)-3-methyl-4-((2-nitr obenzylidene-amino)(2-nitrophenyl)methyl)-1H-pyrazol-5(4H)-one
(1d):

IR (KBr) cmi™: 1230 (C-N, streching); 1440 (C-C, streching); A%8=C, streching}t590 (N-H); 1620 (N=C)1650
(O=C, pyrazolone ring); 1H NMRs =2.20 (s, 3H, Ar-Ch); 2.70 (d, 1H, Ar-CH); 4.60 (d, 1H, Ar-CH); 6.88, (LH,
Ar- NH); 7.20-7.60 (m, 6H, Ar-CH); 7.90 (t, 3H, ATH); 8.80 (s, 1H, N=CH); Anal. Calcd. ForgH:¢N;O3: C,
64.28; H, 4.79; N, 16.66; Found: C, 64.10; H, 418016.30 ; Mass spectra, m/z = 336.10 (100%).

Characterization of (E)-3-methyl-4-((3-nitr obenzylidene-amino)(2-nitr ophenyl)methyl)-1H-pyrazol-5(4H)-one
(1e):

IR (KBr) cmi*: 1210 (C-N, streching); 1420 (C-C, streching); A%C=C, streching}t570 (N-H); 1630 (N=C)1670
(O=C, pyrazolone ring); 1H NMRs =2.10 (s, 3H, Ar-Ch); 2.80 (d, 1H, Ar-CH); 4.70 (d, 1H, Ar-CH); 6.68, (LH,
Ar- NH); 7.30-7.60 (m, 6H, Ar-CH); 7.90 (t, 3H, ATH); 8.60 (s, 1H, N=CH); Anal. Calcd. ForgH;¢N;O3: C,
64.28; H, 4.79; N, 16.66; Found: C, 64.20; H, 418016.40; Mass spectra, m/z = 336.00 (100%).

Characterization of (E)-4-((4-(dimethylamino)benzylidene- amino)(phenyl)methyl)-3-methyl-1H-pyrazol-
5(4H)-one (1f):

IR (KBr) cm*; 1220 (C-N, streching); 1430 (C-C, streching); A%&=C, streching}t580 (N-H); 1640 (N=C)1680
(O=C, pyrazolone ring); 1H NMR§ =2.30 (s, 3H, Ar-Ch); 2.70 (d, 1H, Ar-CH); 3.70 (s, 6H, Ar-N(GH); 4.60
(d, 1H, Ar-CH); 6.90(d, 2H, Ar-CH); 7.10 (s, 1H, AKH); 7.20-7.50 (m, 7H, Ar-CH); 8.80 (s, 1H, N=CHAnal.
Calcd. For GgH»N,O : C, 71.83; H, 6.63; N, 16.75; Found: C, 71.30;68:40; N, 16.20 ; Mass spectra, m/z =
334.10 (100%).
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Characterization of (E)-4-((4-methoxybenzylideneamino)-(phenyl)methyl)-3-methyl-1H-pyrazol-5(4H)-one
(19):

IR (KBr) cmi*; 1230 (C-N, streching); 1440 (C-C, streching); A%2=C, streching}t550 (N-H); 1610 (N=C)1690
(O=C, pyrazolone ring); 1H NMR3 =2.20 (s, 3H, Ar-Ch); 2.60 (d, 1H, Ar-CH); 3.40 (s, 3H, Ar-OCH3); 4.%0,
1H, Ar-CH); 6.80 (s, 1H, Ar- NH); 7.10 (d, 2H, Arkg; 7.30-7.50 (m, 5H, Ar-CH); 7.90 (d, 2H, Ar-CH;50 (s,
1H, N=CH); Anal. Calcd. For gH;9N3O, : C, 71.00; H, 5.96; N, 13.00; Found: C, 70.905t80; N, 12.70 ; Mass
spectra, m/z = 321.10 (100%).

General procedure for synthesis of Preparation of 4-((3-chloro-2-(aryl)-4-oxoazetidin-1-yl)(aryl)methyl)-3-
methyl-1-phenyl-1H-pyrazol-5(4H)-one:

Compound(la-1g) (0.01 mol) and chloroacetic acid (0.01 mol) wassdiged in dichloromethane (10 ml) in
stoppered conical flask, cooledand stirred. In amddition of the reaction mixture, triethylaminEgA, 0.01 mol]
was added in it, followed by dropwise addition @®; (0.01 mol) in dichloromethane with vigorous stiginrhe
reaction mixture was then stirred for additionallt6 The completion of the reaction was monitorgdrhC. The
reaction mixture was washed with water and drieer ®odium sulphate. Thus compound 4-((3-chlororgha-
oxoazetidin-1-yl)(aryl)-methyl)-3-methyl-1-phenyHipyrazol-5(4H)-one Za-2g) were obtained. The products that
were obtained after removing the solvent were padifrom chloroform. The synthetic route to obt8imethyl-4-
(arylbenzylideneamino)(aryl)methyl)-1-phenyl-1H-pyol-5-(4H)-one  1a-1g) and  4-((3-chloro-2-(aryl)-4-
oxoazetidin-1-yl)(aryl)methyl)-3-methyl-1-phenyl-ipyrazol-5(4H)-one Za-2g) have been depicted in following
Scheme 1.
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Scheme 1
Where R for compoundka-1g and2a-2g are:-
la: CeHs 1b: 2-OHGH, 1c: 4-OHGH,
1d: 2-NO,CgH,4 le: 3-NO,CgH, 1f: 4-N(CH,),CeH4
1g: 4-OCH;-CgH4

Characterization of 4-(3-chloro-2-oxo-4-phenylazetidin-1-yl)(phenyl)methyl)-3-methyl)-3-methyl-1H-pyr azol -
5(4H)-one (2a) :

IR (KBr) cm® 1210 (C-N), 1340 (C-Np-lactam ring), 1440 (C-C, streching); 1520 (C=C35Q (N-H); 1620
(N=C, pyrazolone ring); 169@=C, pyrazolone ring); 1720 (C=@lactam), 2849 (Ar-CH); 1H NMR3 =1.20 (s,
3H, Ar-CHg); 3.30 (d, 1H, Ar-CH); 4.60 (d, 1H, Ar-CH); 5.16,(1H, Ar-CH); 5.30 (d, 1H, Ar- NH); 7.10 (s, 1H,
Ar-NH); 7.20-7.40 (m, 10H, Ar-CH); Anal. Calcd. F@,oH:gNsO,Cl : C, 65.31; H, 4.93; N, 11.42; Found: C,
65.10; H, 4.60; N, 11.20 ; Mass spectra, m/z = B67100%).

Characterization  of  4-((3-chloro-2-(2-hydroxyphenyl)-4-oxo-azetidin-1-yl)(2-hydr oxyphenyl)methyl)-3-
methyl)-1H-pyrazol-5(4H)-one (2b):

IR (KBr) cm® 1230 (C-N), 1340 (C-Np-lactam ring), 1460 (C-C, streching); 1510 (C=C36Q (N-H); 1630
(N=C, pyrazolone ring); 166@=C, pyrazolone ring); 1710 (C=@lactam), 2840 (Ar-CH); 1H NMR3 =1.10 (s,
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3H, Ar-CHy); 3.40 (d, 1H, Ar-CH); 4.70 (d, 1H, Ar-CH); 5.186, (2H, (Ar-OHY); 5.30 (d, 1H, Ar- CH); 5.50 (d, 1H,
Ar- CH); 6.10 (s, 1H, Ar-NH); 6.60-7.10 (m, 7H, A&H); Anal. Calcd. For &H:gN3;O,Cl : C, 60.68; H, 4.54; N,
10.51; Found: C, 60.30; H, 4.20; N, 10.40 ; Masscfiia, m/z = 399.10 (100%).

Characterization  of  4-((3-chloro-2-(4-hydroxyphenyl)-4-oxo-azetidin-1-yl)(4-hydr oxyphenyl)methyl)-3-
methyl)-1H-pyrazol-5(4H)-one (2¢):

IR (KBr) cm™ 1240 (C-N), 1350 (C-Np-lactam ring), 1470 (C-C, streching); 1530 (C=C38a (N-H); 1650
(N=C, pyrazolone ring); 168®=C, pyrazolone ring); 1720 (C=@lactam), 2860 (Ar-CH); 1H NMR3 =1.20 (s,
3H, Ar-CHy); 3.60 (d, 1H, Ar-CH); 4.50 (d, 1H, Ar-CH); 5.36, 2H, (Ar-OH}); 5.50 (d, 1H, Ar- CH); 5.70 (d, 1H,
Ar- CH); 6.30 (s, 1H, Ar-NH); 6.70-7.20 (m, 7H, A&H); Anal. Calcd. For &H:gN3;0O,Cl : C, 60.68; H, 4.54; N,
10.51; Found: C, 60.40; H, 4.10; N, 10.20 ; Masscfia, m/z = 399.00 (100%).

Characterization of 4-((3-chloro-2-(2-nitr ophenyl)-4-oxo-azetidin-1-yl)(2-nitr ophenyl)methyl)-3-methyl)-1H-
pyrazol-5(4H)-one (2d):

IR (KBr) cm*: 1210 (C-N), 1340 (C-Np-lactam ring), 1450 (C-C, streching); 1510 (C=C57Q (N-H); 1660
(N=C, pyrazolone ring); 169®=C, pyrazolone ring); 1730 (C=@lactam), 2840 (Ar-CH); 1H NMR3 =1.30 (s,
3H, Ar-CHg); 3.30 (d, 1H, Ar-CH); 4.50 (d, 1H, Ar-CH); 4.90, 1H, Ar- CH); 5.20 (d, 1H, Ar- CH); 6.90 (s, 1H,
Ar-NH); 7.20-7.40 (m, 7H, Ar-CH); Anal. Calcd. F@yH1sNsO6Cl : C, 52.47; H, 3.52; N, 15.30; Found: C, 52.10;
H, 3.30; N, 15.10 ; Mass spectra, m/z = 457.00 Y400

Characterization of 4-((3-chloro-2-(3-nitrophenyl)-4-oxo-azetidin-1-yl)(3-nitr ophenyl)methyl)-3-methyl)-1H-
pyrazol-5(4H)-one (2€):

IR (KBr) cm*: 1230 (C-N), 1310 (C-Np-lactam ring), 1420 (C-C, streching); 1550 (C=C59a (N-H); 1630
(N=C, pyrazolone ring); 167@=C, pyrazolone ring); 1750 (C=@lactam), 2830 (Ar-CH); 1H NMR3 =1.40 (s,
3H, Ar-CHg); 3.10 (d, 1H, Ar-CH); 4.20 (d, 1H, Ar-CH); 4.%@, 1H, Ar- CH); 5.10 (d, 1H, Ar- CH); 6.70 (s, 1H,
Ar-NH); 7.10-7.40 (m, 7H, Ar-CH); Anal. Calcd. F@:H1sNsOCl : C, 52.47; H, 3.52; N, 15.30; Found: C, 52.30;
H, 3.10; N, 15.20 ; Mass spectra, m/z = 457.00 Y400

Characterization of 4-((3-chloro-2-(4(dimethylamino)-phenyl)-4-oxo-azetidin-1-yl)(4-(dimethylamino)phenyl)
methyl)-3-methyl)-1H-pyrazol-5(4H)-one (2f):

IR (KBr) cm® 1260 (C-N), 1320 (C-Np-lactam ring), 1430 (C-C, streching); 1580 (C=C39a (N-H); 1640
(N=C, pyrazolone ring); 169®=C, pyrazolone ring); 1760 (C=@lactam), 2850 (Ar-CH); 1H NMR3 =1.20 (s,
3H, Ar-CHg); 2.90 (s, 12H, Ar-N(CHh),); 3.40 (d, 1H, Ar-CH); 4.80 (d, 1H, Ar- CH); 5.26, 1H, Ar- CH); 5.40 (d,
1H, Ar- CH); 6.60 (m, 4H, Ar-CH); 6.90 (m, 7H, ArHg; 7.10 (s, 1H, Ar-NH); Anal. Calcd. For,g,sNsO.Cl : C,
63.50; H, 6.22; N, 15.43; Found: C, 63.20; H, 61015.30 ; Mass spectra, m/z = 453.10 (100%).

Characterization  of  4-((3-chloro-2-(4-methoxyphenyl)-4-oxo-azetidin-1-yl)(4-methoxyphenyl)methyl)-3-
methyl)-1H-pyrazol-5(4H)-one (29):

IR (KBr) cmi™: 1270 (C-N), 1350 (C-Np-lactam ring), 1410 (C-C, streching); 1530 (C=C36Q (N-H); 1650
(N=C, pyrazolone ring); 171®=C, pyrazolone ring); 1780 (C=@lactam), 2880 (Ar-CH); 1H NMR3 =1.40 (s,
3H, Ar-CHg); 3.30 (d, 1H, Ar-CH); 3.80 (s, 6H, Ar-OGH 4.60 (d, 1H, Ar- CH); 5.10 (d, 1H, Ar- CH); 5.34,
1H, Ar- CH); 6.70-6.90 (m, 8H, Ar-CH); 7.20 (s, 1Bt-NH); Anal. Calcd. For H»,NsO4Cl : C, 61.75; H, 5.18;
N, 9.82; Found: C, 61.40; H, 5.10; N, 9.50 ; Mgsscéra, m/z = 427.10 (100%).

Antimicrobial activity:

The antimicrobial activity of the newly synthesiz&d(3-chloro-2-(aryl)-4-oxoazetidin-1-yl)(aryl)metl)-3-methyl-
1-phenyl-1H-pyrazol-5(4H)-onfa-2g) were evaluated using well diffusion method agathst panel of different
gram positive and gram negative bacterial stralDsferent bacterial strains used for the screeningre
Staphylococcus aurey&ram Positive)Bacillus subtilis(Gram Positive)Pseudomonasp. (Gram Negative) and
Escherichia col{Gram Negative).

The petri dishes and nutrient agar medium wadligeiby autoclaving at 15 Ibs pressure for attlédsminutes. To
this sterilized nutrient medium, 10 ml of one d4g bacterial cultures were added. Culture wereitated at 37C
with 25 ml nutrient medium and stirred well. Thidia were poured in petri dishes and allowed to &b well
were created using a 5 mm cork borer. In this W80 ul of extracts/standards were filled. All the nutiieagar
plates were incubated at 8T for 24 hrs and the plates were observed for cteame of inhibition [74]. Then
diameters of the zone of inhibition for these commts2a-2g were measured.
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RESULTSAND DISCUSION

In the present work, 4-((3-chloro-2-(aryl)-4-oxotadim-1-yl)(aryl)methyl)-3-methyl-1H-pyrazol-5(4Hne (2a-2g)
was synthesized by using 4-((arylideneamino)(argtjml)-3-methyl-1H-pyrazol-5-(4H)-one 14-1g). These
compounds were synthesized by the reaction of 3whé&H-pyrazol-5(4H)-one in ethanol and aromatidediydes
in presence of ammonia. Trable 1.2 are depicted the physical data of compoutaég and2a-2g.

Table1.2. Yield and physical data of newly synthesized compounds.

Compound | Substituent (R) | m.p. (°C) | Yield (%)
la -CeHs 70 68
1b 2-OH-GH, 85 62
1c 4-OH-CGH, 90 70
1d 2-NO,-CeH, 110 72
le 3-NO,-CeH, 120 60
1f N(CHz)>- CoHa 130 65
1g 4-OCH;- CgH,4 105 72
2a -CeHs 95 65
2b 2-OH-GH, 105 60
2c 4-OH-CGH, 110 65
2d 2-NO-CgH, 130 68
2e 3-NO,-CeHy 135 58
of N(CHz)>-CoHa 145 62
29 4-OCH;-CgHy 115 67

Biological activity:

The antimicrobial activity of the newly synthesiz&daryl)-1-(4-(quinolin-8-ylamino)phenyl)prop-2-€rone (2a-
2g) were evaluated using well diffusion method by meiaguthe zone of inhibition on agar plates agathstpanel
of different gram positive and gram negative baatestrains. Different bacterial strains used fog screening were
Staphylococcus aurey&ram Positive)Bacillus subtilis(Gram Positive)Pseudomonasp. (Gram Negative) and
Escherichia col{(Gram Negative).

Table 1.3: Biological activities of 4-((3-chloro-2-(aryl)-4-oxoazetidin-1-yl)(aryl)methyl)-3-methyl-1H-pyrazol-5(4H)-one

Zone of inhibition in mm along without well diameter (5mm)
Bacterial strain Chemical compounds
2a | 2b | 2¢ 2d 2e 2f 29 Standard
S. aureus 8 64| 60| 50 5.2 9.0 24 9.0
B. subtilis 24| 51| 53| 38 34 5.4 1.8 6.0
Pseudomonas sp. - 48 | 6.2 10.2 8.9 114 118 12.0
E. coil - 6.0| 84| 11.8| 120 146 158 17.0

“Nystatin” was used as “Standard” drug; “-” repnastnot active”

From the abov@ able 1.3, it can be seen that some of the newly synthesieedpounds have shown promising
activity against some gram-negative and gram-pashiacteria.
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