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ABSTRACT

The (2-butyl -5-amino-3-benzofuranyl) 4-methoxynghenethanone heterocyclic and isoxazolic acidsehbgen
synthesized by the reaction of (2-butyl -5-aminmefzofuranyl) 4-methoxy phenyl methanone with rdiite
heterocyclic and isoxazolic acids were describeBNLY20-28). All the compounds were synthesized byecdional
method and characterized by IR, 1H NMR and masstigpedata. The synthesized compounds were tested f
antimicrobial activity against Staphylococcus awsglEscherichia coli and pseudomonas aeruginosa. ngntbe
synthesized compounds (2-butyl -5-amino-3-benzofl)rd-methoxy phenyl methanone acids (DBMY-228fas
found the most active derivative against S. aur&ugoli and P. aeruginosa and The compounds DBI2Y2Z, 28
was found the most active derivative against Caadilbicans and Asperigillus fumigatus respectivdlge other
Compounds exhibited moderate activity against theradest microorganisms.

Keywords: Antimicrobial activity, conventional, Amino Benaofan, Heterocyclic and Isoxazolic acids.

INTRODUCTION

It is an object of this invention to provide new diwnal compounds. This invention relates to newn&xuran
derivatives, their preparation, characterizatior doological use. Upon further study of the speeifion and
appended claims, further objects and advantagélsioinvention will become those skilled in the. @enzofuran
derivatives exhibit various types of physiologieativity and enter into medicinal products and thésermines the
great attention that has been paid to the syntleésiew compounds of this series [1-2].

The Benzofuran derivatives drew a lot of attentamn various pharmacological activities like anti-moigial[3-5],
anti-inflammatory[6], antioxidant[7], antithyroid[&nd antitumour[9-114nd in the treatment of allergic conditions,
asthma, cardiovascular disorders and as cytopieteagents[12], arrhythmia[13] and Alzheimer disesf$4-15].
Benzofurans have been drawn as promising structuméts in the field of medicinal chemistry. Ameritg
Dronedarone, are well known marketed drugs. Owinthé importance and established pharmacologidalitgcof
these compounds we directed our attention towawthesis and study of biological activity of somewer
derivatives of Benzofuranamine substituted compeund
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EXPERIMENTAL SECTION

Thin layer chromatography was used to monitor tvapletion of the reaction and homogeneity of thettsgsised
compound. Melting points were determined using aumhBuchi electro thermal apparatus (range 0-306 open
capillary tubes and uncorrected. IR spectra in KRtlets were recorded Perkin-Elmer Spectrum 100 IRT
spectrometer (400 MHZ) in DMSO-d6 /CDCI3 using TS an internal standard (chemical shifts are exptein
ppm). The homogeneity of the compounds was checkedilica gel-G coated plates, Hexane, ethyl aeedat
Chloroform as the eluent and observed in UV lamgdinie vapours or KMnO4 spray as developing ageAithe

synthesised compounds gave satisfactory elememadisis.

Synthesis of 2-hydroxy-5-nitro phenylphosphonium bomide.[16]

100 g(0.43 mole) of 2-hydroxy 5-nitrobenzyl bromided 113 g (0.43 mole) of triphenylphosphine aretdut at
reflux for 0.5 hour in 1600 ml of chloroform. Theixture is allowed to cool and the white precipitébemed is
filtered off. The filtrate is evaporated to drynéssa vacuum and the residue is taken up in 500fnbbluene. The
precipitate is filtered off, washed with toluenadahe solids formed are pooled and dried in a vacau50 C. In this
manner, 210.5 g of 2-hydroxy 5-nitrobenzy! triphimpsphoium bromide are obtained. Yield: 99.01%

Synthesis of 2-butyl 5-nitro Benzofuran.

48.98 g (0.94 mole) of pentanoyl chloride are addiedvly with stirring to a mixture of 200g (0.40 irad of 2-

hydroxy 5-nitrobenzyltriphenylphosphonium, bromialed 120.2g (1.52 mole) of pyridine in 700 ml of arioform.

The mixture is heated at reflux for 2 hours. 28d0ofitoluene is added and 1400 ml of solvents asglldd. 228 g
(2.28 moles) of triethylamine are then added aedntixture is heated at reflux for 3 hours. It i®akd to cool, the
triphenylphosphine-oxide, formed is filtered offashed with ethyl acetate and the filtrate is cotreéed in a
vacuum. The viscous residue obtained is dissolvedcetonitrile and extracted with pentane in aididiguid,

extraction apparatus. The solution is stirred @oatium sulphate, filtered and evaporated to dryrlesthis manner,
crude 2-n-butyl 5- nitrobenzofuran is obtained. ifyufhigh performance liquid chromatography] (HPL@}).9%
B.p.120-123 C.

Synthesis of (2-butyl -5-nitro-3-benzofuranyl) 4-m#hoxy phenyl methanone.

Tin chloride (2.7ml, 23.0mmol) was added drop wisea stirred solution of N-2-butyl 5-nitrobenzofar§2.50g,
9.4mmol) and P-anisoyl chloride (3.62g, 10.0mmolylichloromethane (20ml) at 0-5 C. The mixture wtised for
30 min at the same temperature and for 2 hoursaoah temperature. Water (50ml) was added drop wiske stirred
mixture at 0-5 C. the mixture was extracted witbhtbromethane (3X30 ml). the combined organic layeere
washed with saturated sodium bicarbonate aqueolusicsp dried over sodium sulphate and evaporagd5g
(65.9%) of (2-butyl -5-nitro-3-benzofuranyl) 4-metty phenyl methanone was obtained after purificatid the
residue by column chromatography on silica gel B0¢éthyl acetate/hexane 1:3v/v). LC-MS: m/z 354MI%]. IR
(KBR): 1720,1545,1465,1370 Cin'H NMR(CDCL): & 0.92-1.01 (3H,t,-Ckt); & 1.38-1.40 (2H,m-CH); & 1.58-
1.64 (2H,m,-CH-); 8 1.99-2.22 (2H,t,-CHt); & 3.82-3.90 (3H,s,-Ar-OCH); & 7.02-8.56 (7H,m,-Ar-).Anal. Calcd
for C,oH1oNOs: C, 67.98: H, 5.42: N, 3.96. Found: C, 66.90: 625 N, 3.68.

Synthesis of (2-butyl -5-amino-3-benzofuranyl) 4-maoxy phenyl methanone (5A).

Dissolved (2-butyl -5-nitro-3-benzofuranyl) 4-melyophenyl methanone in 10 ml of methanol added wsudi
formate and zinc dust .stirred for 2-3 hour untgenish yellow colour. The progress of the reacti@s monitored
by the TLC. Reaction mixture was distilled out undeduced pressure. The (2-butyl -5-amino-3-benamiy) 4-
methoxy phenyl methanone was purified by colummotatography using silica gel 60-120(hexane/ethgtate7:3)
to remove starting material, followed by (chloraformethanol 9:1).yield is 90% purity: 98.70%. LC-M®/z
324.25 [M+]. IR (KBR): 3450,1720,1465,1370,1290 @ntH NMR(CDCI3):4 1.00-1.20 (3H,t,-CH3-)3 1.42-1.48
(2H,m-CH2-); 5 1.80-1.86 (2H,m,-CH2-)p 2.30-2.46 (2H,t,-CH2-); 8 3.79-3.92 (3H,s,-Ar-OCH3-)p 4.22-4.38
(3H,s,-Ar-NH,-); 8 6.932-8.77 (7H,m,-Ar-).Anal. Calcd for,gH,;NO3: C, 74.28: H, 6.55: N, 4.33. Found: C, 74.00:
H, 6.72: N, 4.82.
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Scheme-2
STEP 1: Formation of acid chloride

o)
f? > < —DCM-DMigy, )L
5 10cC
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Heterocyclic/isoxazolic carboxylic aC|d was dissal in dichloromethane added 2-3 ml of dimethyhiamide and
one equivalent of oxalyl chloride at 5%Mstirred for 30 minutes and reaction was monitdrgd’LC and reaction
mixture taken for next stage.

STEP 2: Acid Chloride to Amide.

(@]
(@]
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)k HoN N DCMTEA
R cr + O Rt2hr O N
(0]

(5A) (DBMY20-28)

Distilled out the solvent from the step one to remexcess of oxalyl chloride .Acid chloride (Immaiyd (2-butyl -
5-amino-3-benzofuranyl) 4-methoxy phenyl methanoiienmol) was dissolved in dichloromethane (10ml),
triethylamine (1mmol) stirred for 2 hours and réact was monitored by TLC and purified by column
chromatography using silica gel 60-120.yield 80%itpu99%.

Synthesis of N (4-methoxyphenyl, 2-butylBenzofura, 5-yl) thiophene-3-carboxamide. (DBMY-20)

Yield is 62.0% purity: 99.00%. LC-MS: m/z 434.00 1 IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H 8ir),
3050.2(C-H Ali str), 1720cm-1(C=0 stii NMR(DMSO-d6):5 1.14-1.20 (3H,t,-CH3-)§ 1.56-2.15 (4H,m-CH2-);
d 3.32 (2H,t,-CH2-); 6 4.19 (3H,s,--OCH3-);6 4.68 (1H,s,-NH-);8 7.22-7.78 (8H,m,-Ar-).Anal. Calcd for
CysH23NO,S: C, 69.26: H, 5.35: N, 3.23: O, 14.76. Found6&00: H, 5.20: N, 3.86.

Synthesis of N (4-methoxyphenyl, 2-butylBenzofurai®; 5-yl) Pyrrole-3-carboxamide. (DBMY-21)

Yield is 68.2% purity: 98.50%. LC-MS: m/z 417.08 H#}1 IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H 4ir),
3050.2(C-H Ali str), 1710cm-1(C=0 stitf NMR(DMSO-d6):8 0.86-0.90 (3H,t,-CH3-)3 1.34-1.87 (4H,m-CH2-);
8 3.15 (2H,t,-CH2-); 6 3.79 (3H,s,--OCH3-)$ 6.99-7.51 (10H,m,-Ar-)$ 8.03 (2H,s,-NH-)3 8.23-8.42 (1H,s,-Ar-
NH2-).Anal. Calcd for GH,4N,O4: C, 72.10: H, 5.81: N, 6.73: O, 15.37.Found: C381H, 6.02: N, 6.87.

Synthesis of N (4-methoxyphenyl, 2-butylBenzofura®; 5-yl) Furan-3-carboxamide. (DBMY-22)

Yield is 70.45% purity: 98.66%. LC-MS: m/z 418.48]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),
3050.2(C-H Al str), 1720cm-1(C=0 stii NMR(DMSO-d6):5 0.86-0.99 (3H,t,-CH3-)§ 1.34-1.87 (4H,m-CH2-);
d 3.15 (2H,t,-CH2-); 6 3.98 (3H,s,--OCH3-)p 6.99-7.51 (10H,m,-Ar-)$ 8.23 (1H,s,-Ar-NH-).Anal. Calcd for
CysH23NOs C, 71.93: H, 5.55: N, 3.36: O, 19.16. Found: £23: H, 6.30: N, 3.80.

Synthesis of N (4-methoxyphenyl, 2-butylBenzofura3; 5-yl) Isoxazole-2-carboxamide.(DBMY-23)

Yield is 74.99% purity: 97.50%. LC-MS: m/z 422.424]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),
3050.2(C-H Al str), 1710cm-1(C=0 stf{ NMR(DMSO-d6):5 0.86-1.00 (3H,t,-CH3-) 1.34-1.87 (4H,m-CH2-);
§ 3.15 (2H,t,-CH2-);6 3.98 (3H,s,--OCH3-)$ 7.22-7.81 (10H,m,-Ar-).Anal. Calcd for,gH,4N,Os C,68.56: H, 5.75:
N, 6.66: 0,19.03: Found: C, 68.24: H, 5.26: N, 6.90

Synthesis of N (4-methoxyphenyl, 2-butylBenzofura; 5-yl) Isoxazole-3-carboxamide. (DBMY-24)

Yield is 69.65% purity: 98.50%. LC-MS: m/z 418.624]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),
3050.2(C-H Al str), 1720cm-1(C=0 str{ NMR(DMSO-d6):5 0.86-1.00 (3H,t,-CH3-)5 1.56-1.87 (4H,m-CH2-);
d 3.15 (2H,t,-CH2-); 5 3.98 (3H,s,--OCH3-)p 6.99-7.86 (10H,m,-Ar-);6 8.03 (1H,s,-Ar-NH-). Anal. Calcd for
CoH2:NL0s C, 68.89: H, 5.30: N, 6.69: O, 19.12: Found: C668H, 5.96: N, 7.03.

Synthesis of N (4-methoxyphenyl, 2-butylBenzofurai; 5-yl) Isoxazole-4-carboxamide. (DBMY-25)

Yield is 68.79% purity: 98.60%. LC-MS: m/z 419.084]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),

3050.2(C-H Al str), 1715cm-1(C=0 stf{ NMR(DMSO-d6):5 0.86-1.00 (3H,t,-CH3-)5 1.56-1.87 (4H,m-CH2-);
d 3.15 (2H,t,-CH2-); 8 3.98 (3H,s,--OCH3-)3 7.12-7.99 (10H,m,-Ar-); 7.99 (1H,s,-Ar-NH-). AnaCalcd for
CoH2N,05 C, 68.89: H, 5.30: N, 6.69: O, 19.12: Found: C988H, 6.07: N, 6.30.
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Table — 1 Different heterocyclic and isoxazolic cdioxylic acids

Py

Sr. No | Compound code

1. DBMY20

b

®]
T

Thiophene-3-carboxylic acid

2. DBMY21

N

OH
Pyrrole-3-carboxylic Acid

3. DBMY22

N

o
I

Furan-3-carboxylic acid

4. DBMY23

[ )
A

OH
Isoxazole-2-carboxylic acid

o

_—N

5. DBMY24

g/;o

OH
Isoxazole-3-carboxylic acid

O

o—z=

/
6. DBMY25 /
H
Isoxazole-4-carboxylic acid
(0]

9 OH

o

7. DBMY26

7

isoxazole-5- carboxylicacid

|\ OH

9 0
3-methyl-5-isoxazolecarboxylic acid

8. DBMY27

/

o

H
9. DBMY28

4
/
(@)
(@)

4-methyl-5-isoxazolecarboxylic acid

Synthesis of N (4-methoxyphenyl, 2-butylBenzofura; 5-yl) Isoxazole-5-carboxamide. (DBMY-26)

Yield is 54.21% purity: 98.90%. LC-MS: m/z 419.M84]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),

3050.2(C-H Ali str), 1720cm-1(C=0 str, NMR(DMSO-d6):5 0.86-1.00 (3H,t,-CH3-)6 1.56-1.87 (4H,m-CH2-);
8 3.15 (2H,t,-CH2-); 5 3.98 (3H,s,--OCH3-)p 7.12-7.89 (10H,m,-Ar-). Anal. Calcd for,£1,,N,Os C, 68.89: H,
5.30: N, 6.69: O, 19.12: Found: C, 68.00: H, 51906.10.
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Synthesis ofN(4-methoxyphenyl,2-butylBenzofuran-3;§l)-3-methyl-5-isoxazolecarboxamide. (DBMY-27)
Yield is 58.69% purity: 98.43%. LC-MS: m/z 434.284]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),
3050.2(C-H Ali str).H NMR(DMSO-d6):8 0.86-1.00 (3H,t,-CH3-)3 1.56-1.87 (4H,m-CH2-) 3.15 (2H,t,-CH2-);
8 3.98 (3H,s,--OCH3-)p 7.12-7.89 (10H,m,-Ar-); 6.90 (1H,s,-Ar-NH-). AndaCalcd for GsH2.N,O5 C, 69.43: H,
5.59: N, 6.48: O, 18.50: Found: C, 69.00: H, 6/856.80.

Synthesis ofN(4-methoxyphenyl,2-butylBenzofuran-3;¥l)-4-methyl-5-isoxazolecarboxamide. (DBMY-28)
Yield is 68.01% purity: 98.93%. LC-MS: m/z 433.9@4]. IR (KBR): 3350.1cm-1(NH str), 3200.2cm-1(C-H Atr),
3050.2(C-H Ali str), 1720cm-1(C=0 strjil NMR(DMSO-d6):5 0.86-1.00 (3H,t,-CH3-)§ 1.56-1.87 (4H,m-CH2-);
8 3.15 (2H,t,-CH2-); 6 3.98 (3H,s,--OCH3-);3 7.12-7.89 (8H,m,-Ar-); 8.43 (1H,s,-Ar-NH-). AnaCalcd for
CoH2N,05 C, 69.43: H, 5.59: N, 6.48: O, 18.50: Found: C869H, 5.87: N, 6.00.

RESULTS AND DISCUSSION

Antibacterial activity

All the  synthesized compounds were eswee for their antibacterial activity agd Staphylococcus
aureus, Escherichia coli and pseudomonas aerugifibgaactivitywas caried out using cup plate method [16-18]
the zone of inhibition was measured in mm. DMF waed as a vehicle and Ciprofloxacin as standard tbu
comparison. The compounds were tested at 10 mgémtentration and each well was loaded with goml
among the synthesized compounds The observationalesl that, DBMY-22, DBMY-27 and DBMY-28 with fuma
3-carboxylic acid, 3-methl-5-isoxazolecarboxylic icacand 4-methl-5-isoxazolecarboxylic acid subsidtt
respectively exhibited significant antibacteriatidity against and it follows order S.aureus> EixdP.aeruginosa.
The other Compounds exhibited moderate activityregahe other test microorganisms. The zones labition are
presented in Table -2.

Table - 2 Antibacterial activity of the compounds

E.coli S.aureus P.aeruginosa
compound (ATCC25922) (ATCC25923) (ATCC27853)
zone of inhibition % zone of inhibition % zone of inhibition %

(mm) inhibition (mm) inhibition (mm) inhibition
DBMY-20 15 66.6 18 81.8 10 40.3
DBMY-21 12 54.5 10 40.0 15 66.6
DBMY-22 20 90.9 24 96.0 18 75.0
DBMY-23 18 81.5 16 66.6 08 33.3
DBMY-24 12 50.0 16 72.7 NS NS
DBMY-25 10 40.3 08 33.3 12 54.5
DBMY-26 18 81.8 16 72.7 20 90.9
DBMY-27 20 90.9 18 81.8 18 75.0
DBMY-28 18 81.8 16 72.7 20 90.9
Ciprofloxacin 22 100 25 100 24 100

Antifungal activity

The synthesized compounds were evaluated invitroafdgifungal activity by using standard agar distfudion
method [16-18] against Candida albicans and Aspleisgfumigatus. DMF was used as a vehicle. The mpounds
were tested at 10 mg/ml concentration and eachwasdlLoaded with 50 pg/ml of the sample. Flucar®zeds used
standard drug. The synthesized compounds DBMY-2\DB-27 and DBMY-28 with furan-3-carboxylic acid, 3-
methl-5-isoxazolecarboxylic acid and 4-methl-5-Bpalecarboxylic acid substitution respectively bxed
significant activity against Candida albicans argpérigillus fumigatus respectively. The other Compuats exhibited
moderate activity against the other test microoigraa. The zones of inhibition are presented in @aBl

Table — 3 Antifungal activities of the compounds

Si No. Compound No. Presence/Absence of growth idaralbicans Presenc_e/Absencg of growth
Asperigillus fumigatus
Dilutions | 1l I} vV V VI (v v Vi
01 DBMY21 - - - + - - - -] - + 4]+
02 DBMY22 - - - + - - - + - -
03 DBMY23 - - - - +| 4+
04 DBMY?24 - + + + + - + +
05 DBMY25 + + + + + +| +| + + + +
06 DBMY26 + + + + + +| - + + + +
07 DBMY27 - - - - - - - -
08 DBMY28 - - - - + - -1 -] - - +
09 FLUCANAZOLE - - - - - -

‘+’ indicate presence of growth, ‘-‘indicates abseEnof growth.
189



Yogesh D. Bet al J. Chem. Pharm. Res., 2013, 5(6):184-190

Acknowledgement
Authors are thankful to principaMr. Paramjeet Singh Minhas, Priyadarsini Collegglaérmacy and research
centre, for providing laboratory and Sophisticatadtrumentation Facility.

REFERENCES

[1] M.G.Kadieva, E.T.Oganesya@hemistry of Heterocyclic Compound897, 33(11), 1245-1258.

[2] Rainer Schlecker, Bissersheim, Manfered RadchaW&eisercheim, Chemical Abstracts, 1989 111,
col.111:57530.

[3] K. Manna, Y. K. AgarwalBioorg med chem. Let2009, 19(10), 2688-2692.

[4] Alejandro Urzua, Marcos C, Rezende, Carolinasbésajano, Loretta Vasquddpolecules,2008 13(10), 882-
891.

[5] D. B. Aruna kumar, G. K. Prakash, M. N. Kumaasg/, B. P. Nanadheswarappa, B. S. Sheringava, K. M
Mahadevanindian J Chem2007, 46B, 336-343.

[6] Lourdes Santand&ur J pharm scil999 7,161-166.

[7] A. Bindoli, Pharmacol Res]1991, (4), 369- 375.

[8] Charloltz Mellin, Tullinge,U.S. Patent Document$998 5,854,282.

[9] I. HayakawaBioorg Med Chem. LetP004 14,455-458.

[10] Chengzhi Zhang, Jacques Dumas, Gaetan, Lada@an Zhao, Martin F. Hentemann, Sharad K. Verma
U.S. Patent Document$989 7,420,066B2.

[11] S. A. Galal Bioorg med chem. Le009 19(9), 2420-2428.

[12] Patrice C. Belangerl, John Scheigetz, Dollags Oomeaux, Joshua Rokach, Quehks, Patent Documents,
1989 4,863,958.

[13] M. D. Wei SumAmerican Heart Association, IM1®99 100,2276-2281.

[14] Suman Malik, Suparna Ghosh, Bharti J&rr Pharma Chemica&201Q 2,304.

[15] M. P. Ono M,Kung, H. F. Hou C,Kung\ucl Med Bio] 2002 29(6),633-642.

[16] Yogesh D. Bommegowda et dl,Chem. Pharm. Re2012 4(11), 4888-4893

[17] S.Y. Xu, R.L. Bian, X. Chen, Methadology of &macology Experiment, Peoples Medical Publisiiiogse,
Beijing; 1994 1356.

[18] A. W. Bauer, W. M. Kirb, J. C. Shersis, M. Tt Am. J. Clin. Pathal199645(4), 493-496.

[19] G. L. Wood, D. C. Washington, J.A. Washingtbtanual of Clinical Microbiology1995 1327-1341.

190



