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ABSTRACT

3-hydroxybenzofuran-2-carbohydrazide (2) undergoes facile condensation with aromatic aldehydes to afford the
corresponding N-arylidene-3-hydroxybenzofuran-2-carbohydrazide (3a-€) in good yields. Cyclo condensation of
compounds (3a-€) with chloro acetyl chloride yields N-(3-chloro-2-oxo-4-arylazetidin-1-yl)-3-hydroxybenzofuran-2-
carboxamide (4a-€). The structures of these compounds were established on the basis of analytical and spectral
data. The newly synthesized compounds were evaluated for their antibacterial and antifungal activities.

Keywords. 3-hydroxybenzofuran-2-carbohydrazide, azetidindwgibacterial activity.

INTRODUCTION

Heterocyclised products based on hydrazides dismlaserse biological activities including antibadtér
antifungicidal, analgesic, anti-inflammatory projes [1-18]. These heterocyclic systems find wide use in
medicine, agriculture and industry. The carbohyidies and their condensed products play a vitaliroleedicinal
chemistry [16-18]. A large number of azetidinonestainingp-lactam rings [19-22] are known to exhibit various
biological activities like antibacterial, antifuig&3] and antibiotic [24] activities. More partieuly and recently
these types of compounds have been found in thément of T.B. and other chemotherapeutic disea$esce, it
was thought of interest in merging of both azetidi@ and phthalimide moieties may enhance the detigits of
compounds up to some extent or might posses sotfe @bove mentioned biological activities. Frois fioint of
view, the objective of the present work is to prepaew derivatives of phthalimide containing antiairg@one
moiety. Hence the present communication compribessynthesis of N-(3-chloro-2-oxo-4-arylazetidiy}-3-
hydroxybenzofuran-2-carboxamidéafe). The research work is scanned in scheme-1.
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Where, Ar = (a) C6H5 (b) 4-CH3-C6H4
(c) 2-OH-CgH4 (d) 4-OH-CgH,4

(e) 4-OCH3-C6H4
MATERIALSAND METHODS

Experimental

Melting points were determined in open capillarggs and were uncorrected. The IR spectra werededan KBr
pellets on a Nicolet 400D spectrometer aHINMR and**CNMR spectra were recorded in DMSO with TMS as
internal standard on a Bruker spectrometer at 462 Bhd 100 MHz, respectively.
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Preparation of N-arylidene-3-hydroxybenzofuran-2-carbohydrazide (3a-€):

A mixture of 3-hydroxybenzofuran-2-carbohydrazi@ (0.2mole) and the aromatic aldehydes (a-d) (6l&min
ethanol (15ml) was refluxed on a water bath for ir® The solid separated was collected by filtratidried and
recrystallized from Ethanol: j@ (1:1). The yields, melting points and other chtgdzation data of these
compounds are given in Table -1 & 2.

Table: 1 Analytical Data and elemental analysis of compounds (3a-€)

Molecular M P Elemental Analysis
Compd. formula Yield 0(': . %C % H %N
(Mol.wt.) Found | Calcd. | Found | Calcd. | Found | Calcd.
3a C17g18';‘)303 83 | 231| 664 | 6644 42| 426 136 1367
3b 0”2)123';‘)30“ 78 | 240| 31| 6316/ 40| 409 129  13.00
3c C”gljgfo“ 77 239 63.1 63.16 4.0 4.05 13. 13.00
3d Clsgl?f';lfo“ 81 235 64.0 64.09 4.4 4.48 12.4 12.46
C18H15N303
3e (353) 76 238 61.1 | 61.19 42 4.28 11.6 11.e|;9

Table: 2 Spectral data of compounds (3a-€)

Compd. Ar-H -CONH | -N=CH | -CH;3 | -OCH3 -OH
7.4-8.2

3a (m, 9H) 11.80(s)| 8.4(s)

30 Zﬁ'gﬁ) 11.80(s)| 84(s)| 24 -

3c Z;'gﬁ) 11.80(s)| 84@s)| - | 11206
3d (Yr#,_gﬁ) 11.80¢s)| 88(s)| - | 112068
s Zrﬁ-gﬁ) 11.80(s)| 8.4(s) - | 3.9

Preparation of N-(3-chloro-2-oxo-4-arylazetidin-1-yl)-3-hydroxybenzofuran-2-carboxamide (4a-€) :

A mixture N-arylidene-3-hydroxybenzofuran-2-carbdhgzide 8a-€) (0.002 mole) and triethyl amine (TEA) (0.004
mole) was dissolved in 1,4-dioxane (50 ml), coolaadg stirred. To this well-stirred cooled soluticiloro acetyl
chloride (0.004 mole) was added drop wise withpreeiod of 30 minutes. The reaction mixture was thimed for
an additional 3 hours and left at room temperafare48 hours. The resultant mixture was concentrateoled,
poured into ice-cold water, and then air-dried. Pheduct thus obtained was purified by column chatography
over silica gel using 35% ethyl acetate: 65% beezen eluent. Recrystallization from ether/n-hexgaee white
powered of N-(3-chloro-2-oxo-4-arylazetidin-1-yhRydroxybenzofuran-2-carboxamidedafe), which was
obtained in 60-78% yield. All the compounds werarelsterized by analytical and spectral data (T88e4) of the
compounds is assigned in scheme-1.

Table: 3 Analytical data and elemental analysis of Compounds (4a-€)

Elemental Analysis
Compd. Mo'ezchhjﬁf\igr)m“'a Yield 'VL')'CP' %C % H %N
T Found | Calcd. | Found | Caled. | Found | Calcd.
4a Cw%fg;‘zo“ 65 | 237 | 6058| 6060 366 367 788 745
4b Clg%fg;'?o“ 66 246 | 61.52| 61.55 4.06 4.04 7.54 7.96
4c CmH(lgg'z'\)'zoS 64 241 | 57.99| 58.00 3.51 3.53 7.5p 7.52
ad Cw“@?'z'\)‘zos 60 | 242 | 5798 5800 350 352 751 752
4e C”H(g’gg;ws 64 | 247 | 5899 5900 390 391 728 744
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Table: 4 Spectral data of compounds (4a-€)

Compd. | C7H | CzH [ ArH [ -CH, | -OCH, | -OH | -CONH
@ | @] @i | mom| - ) j 7:96s)
D | Sl @t | ey | 240 - . 7.9(s)
4c ( d‘E”'i’H) (%,71H) Zﬁi-gﬁ) - - | 1120)| 7.9(9)
4d ( d‘E”'i’H) ( dfj'IH) Zﬁi-gﬁ) . - 1120)|  7.90s)
e | df"fH) ( d?'IH) Zﬁf"gﬁ) - | 39 - 7.9(s)

RESULTSAND DISCUSSION

It was observed that 3-hydroxybenzofuran-2-carbodmide @) on condensation with aromatic aldehydes to yield
N-arylidene-3-hydroxybenzofuran-2-carbohydrazi@e-€).The structures of3a-€) were confirmed by elemental
analysis and IR spectra showing absorption bar&886(-OH),1240-1260 (C-O-C), 3030-3080tKC-H, of Ar.),
1720-1750 c (-CO), 2815-2850 cih(-OCH), 2950, 1370 cfh (-CHy). The C, H, N analysis aritH NMR data

of all compounds are presented in Table -1 & 2.

The cyclocondensation of3a-€) with chloroacetylchloride resulted in formation ®-(3-chloro-2-oxo-4-
arylazetidin-1-yl)-3-hydroxybenzofuran-2-carboxami@a-€). The structures assigned (#a-€) were supported by
the elemental analysis and IR spectra showing phisarbands at 1750-1760&¢C=0 of monocyclic3-lactam),
3035-3090cril(C-H, of Ar.), 3450-3550ci(-OH), 2820-2850ci(-OCH;), 2950, 1370ci(-CHs), 1620 crit(C=N
ring), 765cnT(C-O-C ring). The C, H, N analysis attd-NMR data of all compounds are presented in Tebi& 4.

The examination of data reveals that the elemeamatents are consistence with the predicted streicthown in
scheme-1.The IR data also direct for assignmetiteopredicted structure.

BIOLOGICAL SCREENING

Antibacterial Activities

Antibacterial activities of all the compounds westeidied against gram-positive bacter@aphylococcus aureus
and Bacillus subtilis) and gram-negative bacteria.¢oli, and klebsiella promioe) at a concentration of 5g/ml by
agar cup plate method. Methanol system was usedoasol in this method. Under similar condition ngi
tetracycline as a standard for comparison carrigccontrol experiment. The area of inhibition oheameasured in
mm. Compounds 4d and &eere found more active against the above microb#ser compounds found to be less
or moderate active than tetracycline (Table -5).

Table: 5 Antibacterial Activities of Compounds (4a-€)

Compounds __Gram +Ve - - Gram -Ve
Bacillus subtilis | E.coli | Klebsiella promioe | Staphylococcs aureus

4a 59 69 55 62

4b 65 58 66 63

Ac 54 68 69 58

4d 73 71 73 66

de 69 70 74 64
Tetracycline 79 78 86 67

Antifungal Activities

The fungicidal activity of all the compounds wasdiéd at 1000 ppm concentration in vitro. Planthpgenic
organisms used wefighizopus nigricum, Aspergillus niger, Fusarium oxyporium and Botrydepladia thiobromine.
The antifungal activity of all the compounds (4av@s measured on each of these plant pathogeniosston a
potato dextrose agar (PDA) medium. Such a PDA nmdiantained potato 200gm, dextrose 20gm, agar g
water one liter. Five days old cultures were emptbyThe compounds to be tested were suspendedp@®don a
PDA medium and autoclaved at £ZDfor 15 min. at 15atm.pressure. These medium weueed into sterile Petri
plates and the organisms were inoculated afterimpdhe Petri plates. The percentage inhibition fiorgi was
calculated after five days using the formula gibetow:

Per centage of inhibition = 100(X-Y) / X

Where, X = Area of colony in control plate and=YArea of colony in test plate
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The fungicidal activity displayed by various compds (4a-e) is shown in Table-6.

Table: 6 Antifungal Activities of Compounds (4a-€)

Zone of Inhibition at 1000 ppm (%)
Compounds | RhizopusNigricum | Aspergillusniger | Fusarium oxyporium | Botrydepladia Thiobromine
4a 55 65 66 65
4b 69 59 68 67
4c 65 64 69 69
4d 76 49 73 71
de 73 68 72 70
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