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ABSTRACT

Thereaction of 5-bromosalicyladehyde (2) with hydroxylamine hydrochlo-
ride in dimethylfromamide gave 5-Bromosalicylonitrile (3) required in the
present work has been obtained by a single step method by the reaction of
5-bromosalicylaldehyde (2) with hydroxylamine hydrochloride in dimethyl
formamide. Condensation of 5-bromosalicylonitrile (3) with ethylchloro
acetate/chloroacetamide gave ethyl-4-bromo 2-cyanophenoxyacetate and
4-bromo-2-cyanophenoxyacetamide (4-5) which underwent cyclisation in
presence of basein dimethyl formamideto offer ethyl 5-bromo-3-amino-2-
benzofurancarboxylate and 5-bromo-3-amino-2-benzofurancarboxamide
(6-7). However the reaction of 5-bromosalicylonitrile with chloroacetone/
phenacy!bromide furnished the formation of 5-bromo-3-aminobenzofuran-
2-acetate (8) and 5-bromo-3-aminobenzofuran-2-benzoate (9) in single step.
The structures of al benzofuran analogues were assigned on the basis of
spectral data. All the synthesized compounds were screened for antimicro-
bial and pharmacological activities. © 2008 Trade Sciencelnc. - INDIA
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Benzofuran nucleusiswidely distributed in natura
products*2, particul arly among plant kingdom. Many
such compounds have been reported®“ to possessvery
interesting pharmacol ogicad and physiologica proper-
ties. Duringthelast several years, constant effortsare
being madetoisolate and i dentify such compounds®™.
Asaresult of suchaninvestigationssevera furande-
rivativesbrought tolight werefound toexhibit widebio-
logical activity. They include avariety of compounds
ranging from benzofuran derivativesto highly compli-
cated dkadoidslikemorphine. Inasearchto find more

potent compounds than the nature has provided, nu-
merous synthetic anal ogous are prepared® 9,

Synthetic benzofuran derivativeshaverece ved con-
Sderableattention owingtotheir antifunga N-myristoyl
transferaseinhibitor activity!*¥ and their activity aspo-
tent non-steroidal reversible inhibitors of P450
aromatase’?. Thebenzofuran ring itself isacommon
sructura € ement that appearsin alargenumber of me-
dicinaly important compounds*¥. Somenatura ben-
zofuran ana ogueshave attracted much atentionin me-
dicina chemistry for their widerangeof biological ac-
tivitiesincdludinginsecticidd,, fungicidd, antimicrobid and
antioxidant properties4,
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l (CH4CO),0

Br NHCOCH,
& S\COR
o
(12-13) R= OC,H5, ONH,

In view these observationsand our continued in-
terestinthesynthesisof biologicdly activeheterocycles
of benzofuran andogues®, it isconsidered worthwhile
to synthesize some benzofuran analogues from 5-
bromosalicyladehyde and to carryout their biological
activities.

EXPERIMENTAL

General procedure

All the reagentswere obtained commercially and
used with further purification. Themelting pointswere
determined on an open capillary method and are un-
corrected; IR spectra were recorded with a Perkin-
Elmer Spectrum ONE FTIR spectrophotometer. *H
NMR spectrawere recorded withaAMX-400AV Il
SolidsNMR. The chemical shiftswereexpressedin
the ppm (6 scale) downfiedd from TM S, Mass spectra
were recorded with an LCM S-2010A Data Report-
Shimadzu and e ementd andysswithaFashEA 1112
Series CHNS Report Thermo Finnigan. Silica gel
Merck (60-120 mesh) and DC-Alufoline 60 F254 were
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24 DNP

O,N
(10-11)

normally used for column and TLC Chromatography
respectively.
1. 5-Bromosalicylaldehyde 2

Thetreatment of Salicyla dehydes (1) upontreated
with brominein acetic acid at room temperature gave
5-bromosdlicylddehyde(2).

2. 5-Bromosalicylonitrile3

5-Bromosalicyla dehyde (0.05 mol) wastreated
with hydroxylamine hydrochloride (0.055 mol) inan-
hydrousdimethyl formamideand at gentlereflux tem-
perature for 20 min. The contents were poured into
coldwater to givesolid 5-bromosaicylonitrile(3).

3. Ethyl 4-bromo-2-cyanophenoxyacetate 4 and 5-
bromo-2-anophenoxyacetamide (5):(General
method)

Toasolution of 5-bromosdicylonitrile(3) (0.01 moal)
in anhydrous acetone was added ethyl chloroacetate/
chloroacetamide (0.01 mol) and anhydrous potassium
carbonate. Thereaction mixturewasrefluxedfor 8-10
h. potassium sdltsfiltered off; remova of acetoneunder
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TABLE 1: Characterisation data of synthesized compounds

M.P.
(C)

Comp Yied

no. (%) IR (cm™)

Moal. formula

CHN analysis (%);
found/(Calculated)
C H N

H NMR (8 ppm)

3 78681 57-58 C;H,ONBr 2236 (-C=N), 3249 (-OH)

4 6831 5860 CyHigOsNBr 1747 (-CO), 2224 (-C=N)

5 62.75 240-242 CgH;,O,N,Br 2224 (-C=N), 3463 (-NH,)

1667 (-CO), 3330,

6 7666 3496 (-NH,)

144-145 Cy;H100sNBr

1679 (-CO), 3457,
7 8150 220-222 CHONBr 3476 N
! 1638 (-CO), 3456,
8 8627 215216 CHIONBr o ")
9 7895 180-182 CisH100,NBr 1618 (-CO), 3422 (-NH,)
10  68.82 275(d) CigH1,0sNsBr 3430 (-NH,)
11 6291 >300 CyH1,OsNsBr
1680 (-CO), 3430,
12 7946 221 CuHuONBr 5o (1)
13 8219 268  CiHoOsN,Br

4242 205 724
S, 6.4 (-OH); m, 7-8(Ar-H) (4242) 202 (7.07)
4642 355 4.88
(46.48) (352) (4.93)
4214 269 1096
(42.35) (2.75) (10.98)
g, 4.5andt, 1.4 (-CH,, CHy); s, 4628 345 4.90
7.5 (-NH,); m, 7-8 (Ar-H) (46.48) (3.52) (4.93)
S, 6.0 (-CONHy); s, 8.1 (NHy); 4211 269 1094
m, 7.2-7.9 (Ar-H) (42.35) (2.75) (10.98)
S, 2.7 (-CHg); 5, 7.5 (NHy); 4731 318 5.77
m, 6.5-7.5 (Ar-H) (47.24) (3.15) (5.79)
56.85 3.12 4.40
s, 7.3 (NH,); m, 7.5-8.4 (Ar-H) (56.96) (3.16) (4.43)
4422 267 1618
(44.24) (2.76) (16.13)
5073 277 14.16
(50.81) (2.82) (14.11)
s, 1.3 (CHy); g, 45andt, 2.2 (-CH,, 47.78 356 4.34
CHy); s, 7.8 (-NH,); m, 7.1-8.2(Ar-H)  (47.85) (3.68) (4.29)
4437 298 9.36
(44.44) (3.03) (9.43)

reduced pressure gave ethyl 4-bromao-2-cyanophenoxy
acetate (4) and 4-bromo-2-cyanophenoxyacetamide
(5) respectively.

4. 4-bromo-3-amino-2-benzofur ancar boxylate (6)

Cydlisation of 5-bromo-2-cyanophenoxyacetate (4)
was carried out with anhydrousdimethyl formamidein
the presence of anhydrous potassium carbonate gave
ethyl 5-bromo-3-amino-2-benzofurancarboxylate (6).

5. 5-bromo-3-amino-2-benzofur ancar boxamide (7)

5-bromo-2-cyanophenoxyacetamide (5) underwent
cyclisationwith potassum hydroxidein acohol togive
5-bromo-3-amino-2-benzofurancarboxamide (7).

6. 5-bromo-3-amino-2-acetylbenzofuran (8) and 5-
bromo-3-amino-2-benzoylbenzofuran (9) (General
procedure)

A mixtureof 5-bromosdicylonitrile(0.01 mol) an-
hydrousacetoneand chlororacetone/phenacyl bromide
and anhydrous potassum carbonate. Thereaction mix-
turewas heated at reflux temperaturefor 8-10 hours.
The product wasisolated and i dentified as 5-bromo-
3-amino-2-acetylbenzofuran (8) and 5-bromo-3-
amino-2-benzoylbenzofuran (9).

7. Ethyl 3-acetamido-5-bromobenzofuran-2-car-
boxylate (12)

A mixtureof ethyl -3-amino-5-bromo-2-benzofu-

ran carboxylate (0.004 mole) and acetic anhydride (4
ml) waswarmed on awater bath for 30 min. Thereac-
tion product on decomposition with icecold water fur-
nished acolourlesssolid (12).

8. 3-acetamido-5-bromobenzofur an-2-car box
amide (13)

A mixture of 3-amino-5-bromo-2-benzofuran
carboxamide (0.029 mole) waswarmed with acetican-
hydride on awater bath for 15 min and then pouredinto
ice cold water. The colourless solid (13) wascollected.

Physicad congtant, percentageyidd, dementd andy-
sisand spectral dataare presentedin TABLE 1.

RESULT AND DISCUSSION

Thestructures of the synthesized compounds (1-
13) were confirmed by their IR, *H NMR, and Mass
spectral data. The IR spectrum of 3 displayed an ab-
sorption band at 2236 cm*for CN and 3249 cm™ for
OH functiond groupsof 5-bromosalicylonitrilewhich
confirmsadehydes(-CHO) functionistransformed ni-
trile (-CN) function. The characteristic sgnasof ahy-
droxyl (-OH) protoninsdicylonitrileconfirmthepres-
enceof singlet at 6.4 6 and multiplet at 5 7-8 ppm for
threearomatic protons. Also, itsmassspectrumreveded
amolecular ion peak at m/Z 198 (M*) corresponding
to the molecular formulaC_H,ONBr. The elemental
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TABLE 2: Antibacterial activity resultsof synthesized com-
pounds

Compd Dose _ Antibacterial activity
’ concentration Zone of inhibition in mm
no. - -
(ng/ml) E-coli P.aeruginosa S.aureus
3 1000 17 18 16
4 1000 14 20 18
5 1000 14 19 15
6 1000 17 18 16
7 1000 15 16 19
8 1000 16 21 18
9 1000 16 21 17
10 1000 17 17 17
11 1000 15 18 15
12 1000 19 22 19
13 1000 18 23 20
Ciprofloxacin 1000 20 24 22
Control(DMF) - Nil Nil Nil

Control : DMF; Size of borer = 6 mm; Standard : Ciprofloxacin
TABLE 3: Antifungal activity results of synthesized com-
pounds

Compd Dose _ Antifungal activity
no ) concentration Zone of inhibition in mm
) (ng/ml) A.niger  A.flavus A.terrus

3 1000 18 25 15

4 1000 21 26 17

5 1000 20 31 18

6 1000 19 24 12

7 1000 18 19 15

8 1000 16 26 13

9 1000 19 22 16

10 1000 17 18 17

11 1000 17 27 14

12 1000 21 20 16

13 1000 19 28 15
Fluconazole 1000 22 30 18
Control(DMF) - Nil Nil Nil

Control : DMF; Size of borer = 6 mm; Standard : Fluconazole

anaysisof (3) shows C- 42.42% (found), (calculated
42.42%), H-2.05% (found), (cal cul ated 2.02%) and
N-7.24% (found), (calculated 7.07%) and these val-
ues confirm to the molecular formulaC.H,ONBr, 5-
bromasdlicylonitrile (3). The condensation of 5-bromo
sdlicylonitrile (3) with ethyl chloroacetate/chloroaceta
mide in anhydrous potassium carbonate and dry ac-
etone furnished ethyl-4-bromo-2-cyanophenoxy
acetate/4-bromo-2-cyanophenaoxy acetamidein good
yidds(4-5). Thestructure of (4) wasconfirmed by IR,
NMR and mass spectra anaysis. ThelR spectrum of
compound (4) exhibit asharp absorption pesk at 2236
and 1710 cm* for —CN function and phenoxyacetate
carbonyl function respectively. The disappearance of
absorption of 3249 cm* for OH confirmsthe conver-
sion of (3) into (4). The structure of compound 5was
also confirmed by IR, NMR and mass spectral analy-
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ss. ThelR spectrum of compound (6) exhibited astrong
absorption band at 1710 and 3330 cm™ dueto pres-
ence of the ester carbonyl and aminefunction respec-
tively. The'H NMR characteristic signalsof an ester
moiety confirm the presence of ester groupinthestruc-
ture by resonating as quartet and triplet for CH, and
CH, at 6 4.5and 51.4 ppm respectively and onesinglet
at 6 7.5 ppm for -NH,, group present in the structure.
The aromatic protons resonate as multiplet at 6 7-8
ppm. Also its mass spectrarevealed amolecular ion
peak at 285 (M*) corresponding to themol ecular for-
mulaC H, O,NBr (6). ThelR spectrum of compound
(7) showed a 1667, 3330 and 3496 cn? for amide
carbonyl and amine peaksrespectively and absence of
2236 cmtin IR spectraconfirmed that (5) iscyclised
and formed 5-bromo-3-amino-2-benzofurancar
boxamide (7). The'H NMR and mass spectral data
arein conformationwith assigned structureof compound
(7). Thecompound (8) and (9) were confirmed by spec-
tral data. The IR spectrum of compound (8) showed
1638 cm?, 3456 and 3327 cmr due to presence of
oneacetyl carbonyl and aminefunctionspresent inthe
structure. The *H NMR spectra of compound (8)
showed asinglet at 6 2.7 ppm correspondsto the pres-
encethreeprotonsof acetyl group and onesinglet at &
7.5 ppmfor -NH, group present inthe structureand a
multiplet at & 7-8 ppm.

Evaluation of antimicrobial activity
Antibacterial and antifungal activity

Theinvitro antimicrobia activity was carried out
against 24 hr old cultures of three bacteriaand three
fungi by cup-plate method*®. Compounds (3-13) has
beentested for ther antimicrobid activity againgt E.cali,
P.aeruginosa and Saureus and antifungal activity
against A.niger, A.flavusand A.terrusat aconcentra-
tion of 1000 pg/ml indistilled DMF using cup plate
diffusion method. Nutrient agar and potato dextrose
agarswere used to culture the bacteriaand fungusre-
spectively. Thesolution of Gentamycin 2000 ug/ml and
Fluconazole 1000 pg/ml were prepared in sterilized
water and used as standards for comparison of anti-
bacterial and antifungal activitiesrespectively there-
sultswerediscussed in TABLES 2 and 3.

The compounds (12) and (13) exhibiting good ac-
tivity against E.coli and compounds (4, 8, 9, 12 and
13) showing good activity against P.aeruginosa, and
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TABLE 4: Resultsof anti-inflammatory activitiesof synthesized compounds

Compound N_o. of Dose Paw oedema per cent protection (h)+ S.E.
animals (mg/kg) 1/2hr lhr 2 hr 4 hr
Control 06 1ml(1%,) 0.185(+0.08) 0.301(+0.01) 0.452(+0.02) 0.465(+0.40)
Dich Sendard gum % 25 A4B**(:0.08) A743**(x0.09)  TATI**(+0.04)  6351%*(+0.01)
3 06 25 7.75(x0.07) 7.42(+0.02) 24.14*(+0.01) 15.06(+0.08)
4 06 25 8.24(+0.01) 8.58(+0.07) 42.67*(+0.07) 32.42*(+0.09)
5 06 25 14.81(+0.08)  33.22**(+0.05)  63.19**(+0.05)  51.31**(+0.01)
6 06 25 14.22(+0.05) 17.79(+0.05) 24.30%(+0.02) 27.11*(+0.05)
7 06 25 17.93(*+0.01)  34.23**(+0.03)  66.11**(+0.07)  50.63**(+0.01)
8 06 25 35.12%(+0.02)  38.23**(+0.01)  71.13**(+0.04)  51.13**(+0.19)
9 06 25 5.41(+0.07) 15.11(+0.05) 22.13*(+0.20) 6.21(+0.08)
10 06 25 10.11(+0.06) 20.34*(+0.01) 24.00*(+0.02) 12.44(+0.01)
11 06 25 23.04*(+0.01) 41.41**(+0.02)  63.03**(+0.04)  44.33**(+0.02)
12 06 25 8.48(+0.05) 25.21*(+0.05) 34.70%(+0.01) 13.32(+0.04)
13 06 25 16.4(+0.04) 34.41**(+0.06)  55.47**(£0.07)  41.08**(+0.01)

compounds(7, 12 and 13) showinggood activity aganst
Saureus. All remaining compounds exhibited moder-
ateactivity againg dl the organismsused for screening.

Inanti-funga activity thecompounds (4, 5and 12
exhibited excellent activity against A.niger and com-
pounds (3, 4, 8, 11 and 13) exhibiting good activity
againgt A.flavus and compounds (4, 5 and 10) showed
agood activity against Aterrusand dl remaining com-
poundsexhibitingmoderateactivity againg al thethree
organismsused for screening.

Anti-inflammatory activity

Anti-inflammatory activity waseva uated by carra-
geenan paw oedematest inratg*d. Acuteinflammation
was produced by sub plantar injection of 0.1 ml of 1%
suspension of carrageenanin 1% Tween-80, intheright
hind of therats. Diclofenac sodium 25 mg/kg, b.w. sus-
pendedin 1% Tween-80 was used asthe standard drug
for comparison and test compounds having doselevel
of 25 mg/kg, b.w. suspended in 1% Tween-80 were
administered orally. The paw volume was measured
using themercury displacement techniquewiththehelp
of plethysmograph (Ugo Basile, Italy) immediately be-
foreand 0.5, 1.0, 2.0 and 4.0 hr after the carrageenan
injection. Thearesummarizedin TABLE 4.
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