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ABSTRACT

Thereaction of 2-[(2,3-dimethylphenyl) amino] ethyl benzoate (1) with hy-
drazine hydrate in dry benzene gave 2-[(2,3-dimethylphenyl) amino]
benzocarbohydrazide (2). Compound (2) upon treatment with substituted
aromatic aldehydes to furnished the corresponding schiffs base (3a-€)
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which on treatment with acetyl chloride / with phenyl acetyl chloride and
triethylamine in presence of dry benzene afforded 2-[2,3-dimethylphenyl
amino)-N‘-[ 2-oxo-4-(substituted phenyl) azetidine-1-yl]benzamide (4a-€) and
2-(2,3-dimethylphenyl amino)-N*-[2-oxo-3-phenyl-4-(substituted phenyl)
azetidine-1-yl] benzamide (5a-€). All newly synthesized compounds were
characterised on the basis of IR, tHNMR and mass spectral data.
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INTRODUCTION

Thediscovery of non-classicd B-lactum antibiotics
hasattracted cons derabl e atention of the synthetic or-
ganic chemiststo explore and develop new mild and
better yielding synthetic route to azetidin-2-ones*3.
Apart from the substructure of widely used antibiotics
such aspenicillin, cephal osporins, monobactamsetc.,
the azetidine-2-one (3-lactum) skeleton has been rec-
ognized asauseful building block in streosd ectivesyn-
thesisof biologically important compounds*®. Litera-
turesurvey reveal sthat various azetidinones®'? have
attracted considerable attention as they are a'so en-
dowed withwiderangeof pharmaceutica activities. In
light of these findings, synthesis of some novel
azetidinonesderivativesassociated with mefanamicacid
was converted to itshydrazide and the Schiff ‘s bases

(3a-€) obtained from the samewerereacted with acetyl
chloride/ phenyl acetyl chloridetoyield corresponding
azetidine-2-ones 2-(2,3-dimethyl phenyl amino)-N'-[2-
0x0-4-(substituted phenyl) azetidine-1-yl] benzamide
(4a-e) and 2-(2,3-dimethyl phenyl amino)-N'-[ 2-oxo-
3-phenyl-4-(substituted phenyl) azetidine-1-yl]
benzamide (5a-€) respectively. The structures of these
azetidin-2-oneswere confirmed by their dementa andy-
sesand spectral (IR, *HNMR) data.

EXPERIMENTAL

Thereagentsand solventsused for thesynthesiswere
obtained commercidly andfurther purified. Themelting
pointswere determined by open capillariesand areun-
corrected.

Infrared spectrawere recorded on an FTIR-8400
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Shimadzu Spectrophotometer Department of Pharma-
ceutical Chemistry, Karnataka College of pharmacy,
Bidar. The'HNMR spectrawere recorded ACF 200
Supercon-Switzerland NMR Spectraphotometer. The
chemical shiftswereexpressed in ppm (deltascale).
Mass spectra were taken by using LC-MS 2010
(SHIMADZU) and the purity of the compoundswas
checked by TLC.

2-[(2,3-dimethylphenyl) amino]benzocar bohydra
zide(2)

To asolution of 2-[(2,3-dimethylphenyl) amino]
ethyl benzoate (1) (0.01mol) anhydrousacohol (50ml),
hydrazine hydrate 99% (0.3mol) and Conc. Sulphuric
acid (6-8drops) were added. Thereaction mixturewas
refluxed for 24h.The excess of solvent wasdistilled
under reduced pressure and the mixture was poured
on crushed icewith constant stirring. The solid sepa-
rated wasfiltered, washed, dried and crystallized from
ethanol. Yield 79%, m.p 170°C, (Found C, 70.50, H,
6.67,N, 16.57 C ;H N.OrequiresC, 70.56,H, 6.71,
N, 16.46 %).

2-[(2,3-dimetylphenyl) amino] -N'-(ar ylidene) bezo
hydrazide (3a-e) (General procedure)

To a solution of mefenamic acid hydrazide
(0.01mole) and substituted aromatic aldehydes
(0.01mole) was dissolved in dry benzene (30ml). A
Dean stark water separator was attached and mixture
washeatedtill thetheoreticd amount of water separated
out, thiswasthen concentrated under reduced pressure
and theproduct obtained was crystalized from suitable
solvent.

2-(2,3-dimethylphenyl amino)-N¢-[2-ox0-4-(sub
stituted phenyl) azetidine-1-yl] benzamide (4a-€)
(General procedure)

Toasolution of (3a-€) (0.02mole) in dry benzene
(30ml), few drops of triethyl amine and asolution of
acid chloride (0.02mole) was added with stirring and
refluxed for 2h. Triethyl amine hydrochlorideformed
wasfiltered of f and washed 2-3 timeswith dry benzene.
The filtrate and washing were concentrated under
reduced pressure. Theresdue obtained wasdried and
crystdlized fromsuitable solvent.
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TABLE 1: Physical dataof the synthesized compounds

Compd. R Yidd M.P Rf M olecular
no (%) (°C) value formula
(3a.) CsHs 60.50 216-218 0.61 CyH,ON;

(3c) CaH.Cl(p) 70.10 250-252 0.63 CpoHpON:Cl
(3d)  CeH.Br(p) 66.20 208-210 0.64 CypyHyONBY
(38) CeH4OCHs(p) 69.30 168-170 0.62 CysHpiOsNs
(4a) CeHs 7070 203-205 0.80 CosH5N3O,
(4b) CeH,OH(p) 6145 148-150 0.71 CouHasO4Ns
(4d) CHBr(p) 65.35 123-125 0.79 CosHarOoNSBI
(48) C4H4OCHs(p) 68.91 158-160 0.72 CysHpsOeNs
(50) CeHs 6955 128-130 0.79 CagHsN3O,
(5b) CeH.OH(p) 66.61 198-200 0.69 CaoHzrON5
(5c) CeH.Cl(p) 70.10 178-180 0.63 CagHeOsNsCl
(5d) CeH.Br(p) 69.12 118-120 0.65 CagHagOsNSBI
(56) CGH4OCH3(p) 68.56 173-175 0.72 CzxHy03N;

*The compound gave satisfactory C, H and N analysis,*All the
compounds are crystallized in ethanol.
2-(2,3-dimethylphenyl amino)-N'-[2-oxo-3-phenyl-
4-(substituted phenyl) azetidine-1-yl] benzamide
(5a-€) (General procedure)

A mixtureof (3a-€) (0.02mole) and phenyl acetyl
chloride (0.02moale) in dry benzene (30ml), few drops
of triethyl aminewas added with stirring. Thereaction
mixture was refluxed for 2h. Triethyl amine hydro
chlorideformed wasfiltered off and washed 2-3 times
with dry benzene. The filtrate and washing were
concentrated under reduced pressure. The residue
obtained wasdried and crystalized from ethanol. The
physicd dataof synthesized compoundswerereported
inTABLE 1.

RESULT AND DISCUSSION

Compounds synthesized during the present
Investigation wereestablished onthebasisof andytical,
physical and spectral dataas IR, HNMR and mass
spectra. 2-[(2,3-dimethyl phenyl) amino] benzocarbo
hydrazide (2) was confirmed on the basi s of spectral
data. ThelR spectrum of (2) showed strong absorption
band at 3326 cm* due to NH stretching, 1650 cm?
due to C=0 respectively. The tHNMR spectrum of
(2) exhibitedatwosinglet a 6 2.0and 2.2 corresponding
Six protons of two methyl groupsand singlet at 6 4.1
two protonsof NH,and multiplet & 6 6.5-7.0 corresponds
to seven protonsof aromaticringand singlet at & 7.3
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TABLE 2: Antimicrobial activity of synthesized compounds

Zone of Inhibition in mm*

Compd. no Antibacterial activity Antifungal activity
E.coli P.aeruginosa S.epidermatitis B.subtilis A.niger C.albicans
(3a) 10 12 12 14 10 12
(3b) 14 18 16 20 14 14
(30) 12 18 12 18 14 16
(3d) 14 22 16 22 16 16
(3¢ 12 18 12 16 12 10
(48) 10 18 12 18 10 14
(4b) 14 16 16 20 14 10
(40) 12 16 10 14 12 10
(4d) 10 16 12 18 14 14
(4e) 14 20 12 20 16 10
(5a) 10 18 10 22 16 12
(5b) 12 18 12 18 10 10
(5¢) 14 22 14 20 12 14
(5d) 14 20 12 22 14 12
(5¢) 16 24 16 24 18 18
Control(DMF) 6 6 6 6 6 6
Ciprofloxacin 24 25 24 25 -- --
Flucanazole - - -- 20 20

*Bore of the diameter 6mm, Standard: Ciprofloxacin and flucanazole

and 8.0 correspondsto each proton of -NH and CO-
NH. Further thestructure of compound (2) issupported
by mass spectrum show amolecular ion peak at m/z
256, which correspondstoitsmolecular formula. The
elemental anaysisof (2) shows(Found C, 70.50, H,
6.67,N,16.57 C .H _N.OrequiresC, 70.56,H, 6.71,
N, 16.46 %).

Thereaction of 2-[(2,3-dimethyl phenyl) amino]
benzocarbohydrazide (2) wasrefluxed with P-bromo
benza dehydein dry benzene and thereaction mixture
was refluxed for about 6h. The separated solid was
filtered and dried afforded the compound (3d) ingood
yield. The IR Spectrum of compound (3d) showed
strong absorption band at 1650 cn! dueto (CONH),
and 1575 cm* dueto (C=C), 1250 cm* dueto (CO-
C). Absence of the NH band of hydrazide in the
spectrum of (3d) confirmstheformation of Schiff ’sbase.
THNMR spectrum of (3d) exhibited atwo singlet at &
2.0 and 2.2 dueto six protons of two methyl groups
and 5 6.5-7.8 correspondsto € even protonsof aromatic
ring and singlet at 6 8.5 one proton of C-O-NH and
singlet at 6 9.3 one proton of N=CH. The structure of
compound (3d) issupported by mass spectrum show a
molecular ion peak at m/z 422 which correspondsto
itsmolecular formulaC_H., ON_Br (3d). Thespectra
dataof compounds (3a-c,€) arein agreement with the
proposed structure (3d).

Compound 2-[(2,3-dimetylphenyl) amino]-N*-
(arylidene) bezohydrazide (3a-€) upontrestment acetyl
chloridein presence of triethylamineand thereaction
mixturewasrefluxed for 1h. The separated solid filtered
anddriedto gave(4a-€) ingoodyidd. ThelR Spectrum
of Compound (4d) showed strong absorption band at
3344 cm* due to (N-H str), 1868 cm* dueto (C=0
of B-lactam), 1654 cm? due to (CONH), *HNMR
spectrum of (4d) exhibited atwo singlet at 6 1.9 and
2.3 corresponding six protons of two methyl groups
and 6 2.7 doubl et of two protons of azetidine-2-one
C,and 5 3.3 singlet of one proton of azetidine-2-one
C,and s 7.2singlet of oneproton of Ph-NH-Phand 6
6-8 multiplet of eleven protonsof aromaticringand &
9.1 singlet of one proton of C-O-NH. Further the
structure of compound (4d) is conformed by mass
spectrum, which showsamolecular ion peak at m/z
464, which corresponds to its molecular formula
C,,H,,N,O,Br (4d). Theremaining compounds (4a-c,
€) are agreed with spectral and analytical data.

Compound (3a-€) upon treatment phenyl acetyl
chloridein presence of triethylamineand thereaction
mixturewasheated for 1h. Theseparated solid filtered
and dried furnished compounds (5a-€) ingood yield.
ThelR Spectrum of Compound (5d) showed absorption
band at 3342 cmrt dueto (N-H str), 1870 cm* dueto
(C=0 of B-lactam), 1656 cm? due to (CONH).
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TABLE 3: Antitubercular activity result of some selected and & 9.1 singlet of one proton of C-O-NH. Further

compounds
Compound Minimum inhibitory H37Rv concentration
no. concentration (ng/ml)
125 250
Streptomycin S 250
(Standard)
4b R R
4c S S
4e S S
5b R R
5¢c S S
5e S S
S= Sensitive, R=Resistance
COOH COOC,H5
C[NH C2H50H/CO”CH2$O4‘ NH
CHj CHs
CH3 (1) CHs

NH2-NH2j Dry Benzene
CONH-N=CH-R

R-CHO/ @[

Dry Benzene
CHj

CONHNH,

NH NH

CHs

Gae) CHs (2) CHs
CsHsCH,COCI /
CH3COCI/EtsN | g
Dry Benzene Dry Benzene
(0] (0]
I R I R
C—NH—/‘;\IJ/ C—NH—N
CL L
NH NH
CHj CH,

(4a-€) (5a-€)

WhereR: C6H5, C6H4(OH) (P), C6H4(CI) (P)1
CeHa(Br)(p), CgH4OCH3(P)

HEME1

THNMR spectrum of (5d) exhibited atwo singlet at 6
1.9 and 2.3 corresponding six protons of two methyl
groups and 6 2.7 doubl et of two protons of azetidine-
2-one C, and 6 3.3 singlet of one proton of azetidine-
2-oneC,and & 7.2 singlet of one proton of Ph-NH-Ph
and 6 6-8 multiplet of eleven protonsof aromaticring
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the structure of compound (5d) is conformed by mass
spectrum, which showsamolecular ion peak at m/z
540, which corresponds to its molecular formula
C,,H,;N,O,Br (5d). Theremaining compounds (5a-c,
€) are agreed with spectral and analytical data.
Evaluation of antimicrobial and antitubercular
activity

Antibacterial and antifungal activity

Thenewly synthes zed compoundswere subjected
toinvitro antimicrobia activity against by Cup-Plate
diffusion method*® using organisms E.coli,
P.aeurginosa, S.epidermatitis, B.subtilis for
antibacteria activity whereasA.niger and C.albican
for antfungal activity. All the test compounds were
prepared at the concentration of 100ug/ml indistilled
DMF. The solution of ciprofloxacineand flucanazole
were prepared at the concentration of 100ug/ml in
sterilewater as standard sol ution for compression of
antibecterid and antifungd activitiesand DMFwasusd
ascontrol for both activity, theresultswere presented
iINTABLE 2.

The compounds (3d, 4e, 5¢ and 5e) shown good
antibacterial activity against P.aeurginosa, B.subtilis
and remaining compounds are exhibited moderate
activity againg the Paeurginosa, B.subtilis. Infungicida
activity thecompounds (3d, 4e, 5a and 5e) exhibited
significant antifungal activity against A.niger and
C.albican whereasremaining compoundsareexhibited
moderate to weak activity against the A.niger and
C.albican Theresultswere presented in TABLE 2.

Antitubercular activity

Selected derivatives of azetidine-2-ones (4b, 4c,
4e, 5b, 5cand 5e) wereevduated for their antitubercular
activity againgt H37 Rv of mycobacteriumtuberculosis
Lowenstein Jensen‘segg medium by serial two fold
dilution method and theretardation of growthratestudied
upto six weeks at 37°C. The results were given in
TABLE3.

Compounds (4c, 4e, 5¢) and (5€) were exhibited
good antitubercul ar activity against mycobacterium
tuberculi were as compound (4d) and (5b) showed
lessactivity against strain of mycobacteriumtuberculi.
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