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ABSTRACT

Ethyl 3-aminonaphtho[ 2,1-b] furan-2-carboxylate (1) on benzoylation, produced ethyl1- [(phenylcarbonyl)amino]
naphtho[ 2,1-b] furan-2-carboxylate (2). Treatment of ester (2) with hydrazine hydrate gave N-[2-
(hydrazlylcarbonyl)naphtho[ 2,1-b] furan-1-yl] benzamide (3), which on diazotization resulted in the formation of 1-
[ (phenylcarbonyl )amino] naphtho [ 2,1-b] furan-2-carbonyl azide (4). The azide (4) on Curtius rearrangement with
alcohols and phenols afforded the corresponding carbamates,(5a-g). The structures of newly synthesized
carbamates were confirmed by spectral and analytical data and were screened for their antimicrobial activity by
agar diffusion method. Some of the carbamates  were found to possess better antibacterial activity against
bacteria V. cholerae and E. coli.
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INTRODUCTION

Continuous evolution of new microbes that arestasit to antimicrobial agents that are currentigilable
possess a serious threat to the survival of thiekind and presents a challenge for the developofenewer such
agents with a broadened spectrum of activity amgrdoved pharmacological properties. In search wthkind of
drugs, many heterocyclic ring systems and comg@sunvolving a naphtho[2,1-b]furan ring has begmtlsesized
and screened for their antimicrobial [1-7], eaticer[8-11], anti-inflammatory[12-15] anti hyperséve [16],
antipyretic[17], antiviral[18],analgesic[19,28¢tivities andalso as CNS depressants[21].

Carbamates are important intermediates in the sgiglof compounds in pharmaceutical, medical, dgnmical
and polymer chemistry, which possess biologicalbtept properties such as inhibitors of HIV, antiamn
anticonvulsants, antibacterials, antiepileptics andyme inhibitors [22-27]. A number of organiclzmmates have
emerged in the recent past as potential antibattarid antiviral agents. The carbamate residueeptdsa such
molecules either contributes as a core componentowmards improvement of their pharmacological and
pharmacokinetic properties. The presence of aragttionality atp-lactum ring of penicillin, is well known to
contribute to its antibiotic activity. Hence, itaw thought of to benzoylate amino group at C-3 aghtho[2,1-
b]furan moiety and then synthesize correspondindpasaates (Scheme 1) with a goal to obtain morenpote
compounds with enhanced biological profile.

EXPERIMENTAL SECTION

General procedures. All the reagents were obtained commercially aseduwith further purification. The melting
points were determined in open capillary and areotnected. IR spectra were recorded on FT-IR Peikimer
spectrum GX spectrometes {n cm?), *HNMR and**CNMR were recorded on Bruker spectrometer opegaiin
400MHz using DMSO or CDGgl as solvent and TMS as an internal standard( clersfdfts ind) mass spectral
analysis was carried out with GCMS Shimadzu QP 508&6s spectrometer.
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Ethyl-[(phenylcar bonyl)amino]naphtho[2,1-b]furan-2-car boxylate (2)

To a mixture of ethyl 3-aminonaphtho[2,1-bJfurac@&boxylate(1) (2.55 g, 0.01lmole) and aqueous sodium
hydroxide (5%, 15 ml), benzoyl chloride( 1.5 mIpDmole) was added drop wise, along with stiriimgn ice
bath. The stirring was continued until the odouthaf benzoyl chloride disappeared. The solid formved filtered,
washed with water and recrystallised from ethaoadt the product as light brown crystalline solid.

N-[2-(hydraziylcar bonyl)naphtho[2,1-b]furan-1-yl]benzamide (3)

An aqueous solution of hydrazine hydrate(15 ml, P9%vas added to the solution of ethyl [(phenyl
carbonyl)amino]naphtho[2,1-b]furan-2-carboxylg® (3.59 g, 0.01mole) in ethanol(20 ml). The reactiowtune
was heated under reflux for 5hr, cooled to roomperature and poured to the crushed ice, the dudidseparated
was filtered, and recrystallised from ethanol.

1-[(Penylcar bonyl)amino]naphtho[2,1-b]furan-2-car bonyl azide (4 )

The solution of sodium nitrite(0.7 g) in water (4) was added drop wise with stirring &(0to a mixture of N-[2-
(hydraziylcarbonyl)naphtho[2,1-b]furan-1-yllbenzal®i(3) (3.45 g, 0.01 mole) in dioxan (12 ml) and acetic
acid(3.5 ml). The stirring was continued for 30 nifine pale yellow solid that separated was filtenedhed with
ice cold water and then with dioxin (10 ml) andedriover anhydrous CaCUsed for further reactions without any
purification.

I sopr opyl{1-[(phenylcar bonyl)amino]naphtho[2,1-b]fur an-2-yl}car bamate (5c)

A suspension of azid&) (0.356 g, 0.001 mole) in isopropyl alcohol(5ml) wafluxed on a water bath for 3 hr. The
reaction mixture was concentrated and diluted wigtier. The product separated was collected angstadlized
from ethanol to get brown needles5of

Similarly azide(4) was refluxed with other alcohols like methanohagtol and n-butanol to get their corresponding
derivatives %a-b andd).

Phenyl{1-[(phenylcar bonyl)amino]naphtho[2,1-b]furan-2-yl}car bamate(5e).

To a solution of azide 4 (0.356 g, 0.01 mole) iy dioxin (5 ml), phenol (0.9ml, 0.01 mole) was add&he
reaction mixture was heated at reflux for 5 hrs #relsolvent was removed under reduced pressuesrddidue
was worked up with chloroform to obtain solid, theoduct as solid, which was collected by filtratiand
recrystallised from ethanol to gé&tj.

Similarly azide(4) was refluxed with appropriate phenols like 4-cbfthenol and 2-methyl phenol to get their
corresponding derivativesf and5g.

The analytical data and physical data of the sysitleed compounds is presented in Table-1
The sequence of reactions is presented in Scheme 1.
RESULTSAND DISCUSSION

The starting material ethyl 3-aminonaphtho[2,1-bjah-2-carboxylatel) was synthesized by well established
method[28] in good yield. Benzoylation ofl)( yielded ethyl [(phenylcarbonyl)amino]naphtho[2,1-b]furan-2-
carboxylat€?). Its IR spectrum showed the absence of two absorptiodsat 3426 cthand 3339 ciof NH,
groups which were present in its precursor. It @shibited broad band at 3061 ¢mue to NH group of amide.
Appearance of sharp band at 1678"atie to ester carbonyl, a shoulder band at 1640 dwme to carbonyl groups
supported the assigned structttieNMR spectrum ofZ) showed a peak @@ exchangeable) &t9.1 indicating the
presence of NH proton and multipleté&a?.5-8.1 due to eleven aromatic protons. Treatro&ii®) with hydrazine
hydrate, yielded N-[2-(hydraziylcarbonyl)naphthdkb]furan-1-yllbenzamide(3). The structure of J) was
confirmed by its IR spectrum, showing broad ban@lat1 cri due to NH group, two sharp bands at 3284' amd
3365 cnitdue to NH group, a sharp band at 1668 tdue to ester carbonyl, and a shoulder band at ©626ae to
amide carbonyl grougH NMR spectrum oB showed two broad singlets &0.8 ands 8.7 due to presence of two
NH (D,O exchangeable) protons, a multipletédt4-8.1 due to eleven aromatic protons an® @xchangeable
singlet at 3.8 due to NHprotons.

N-[2-(Hydraziylcarbonyl)naphtho[2,1-b]furan-1- yBhzamidg3) , on reaction with acetic acid and sodium nitrite
in dioxan at 8C, produced 1-[(phenylcarbonyl) amino] naphtho[B]flran-2-carbonyl azidd ), the IR spectrum
of which exhibited the bands at 2140tend 1676 cr accounting for absorption due to N=¥N and C=0 groups
respectively. The azided) underwent Curtius rearrangement, on refluxing witbthyl alcohol, ethyl alcohol,
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isopropyl alcohol, n-butanol, phenol, 4-chloropHesnad 2-methylphenol and furnished the expectebaraate$a-
g. The structure of methyl{1-[(phenylcarbonyl) amin@phtho[2,1-b]furan-2-yl}carbamatésa) was confirmed by
its 'H NMR spectrum which exhibited a singletéall.8 integrating for three protons of ggtoup, multiplet a
7.3-8.5 integrating for eleven aromatic protons amal DO exchangeable singlets&8.6 andd 9.1 integrating for
one proton each of NH and NH groups.

The structure of isopropyl{1-[(phenylcarbonyl) ama] naphtho[2,1-b]furan-2-yl}carbamaggc) was confirmed by
its spectral data. TH#INMR of 5¢c showed a septet &6.0 due —CH proton attached to two equivalenthyiet
groups, multiplet a67.3-8.6 due to aromatic protons. To provide furtbeidence for the proposed structufi€
NMR was recorded, which exhibited the peak §#0.44 due to ester carbonyl carbon, peakl#6.35 due to
amide carbonyl carbon , peaksa#.09 due to terminal —GHyjroup, two peaks @t22.6 and 21.9 due to two —CH
carbons. The peaks &166, 153, 147, 143, 140, 133, 132.9, 132.2, 13(80,3, 128.8, 127.5, 126.3, 125.3, 124.5,
123.7, and 122.9 were attributed to the seventggncarbon atoms. Final proof for the structure whtained by
recording its mass spectrum, which exhibited thdemdar ion peak at m/z 388 corresponding to itdecudar
weight.

The IR spectra of the compourBisg exhibited absorption bands around 1718'¢cf654 crit 3278 crit and 3058
cm® due to ester and amide carbonyl groups and diveste-NH groups respectively.

Scheme 1
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Table 1. The physical and analytical data of the synthesized compounds

Compounds R Molecular formula %CF; \E(')ZI )d CFound((;ach) % N
1 - CidH130:N 118 ] 82 (38222) (2383) (g:ig)
2 - CoaHiON 1421 79 (;gﬁgg) (i%) éj;g)
3 - CaoH150aN5 85 | 67 (ZSEZ) (jézl) (ﬁ:gg)
4 - CaoH120:Ns v (g;ﬁ) (gé?) &SZ?S)
5a CH CaiH1sOaN; 182 8 (33133) (ﬁi) (;:;%
5b CoHs CoH1sO:N; 108 | 76 (;8222) (i;?) (;:ié)
5c CsHy CaHaoON; 9% | 8 (;ﬁg) (gigg) (;:Z)
5d CaHo CouHoZON, 124\ 71 (;i:gﬁ) (2:4313) (gng)
Be CeHs CosHisON; 77| 80 (g:gg) (2:;2) (2123)
5 4-Cl-CeHs CoeiiONLCl | 1711 78 (gg:i;) (3133) (2:22)
5g 2-CHyCs Hs CorHa00N, 68 | 65 (;125(13) (i:gé) (g:ig)

BIOLOGICAL ACTIVITY

Antibacterial activity:

The antimicrobial activity of synthesized compoundss determined by agar diffusion method [29,3The in
vitro, antibacterial activity was carried out against 1®Id cultures of two gram positive bactefaphyl ococcus
aureus , Bacillus subtilis and two gram negative bactefacherichia coli, and Vibrio cholera. The compounds
were screened at different concentrations 0.06225) 0.25, 0.5, 1.0 and 2.0 mg using DMSO as \&esblagainst
all organisms. The zone of inhibition was measufiéer 24 hrs incubation at 37 and compared with the standard
drug Gentamycin at the concentrations of 25180, 200, 400, 800ug.

Antifungal activity:

Similarly the in vitro antifungal activity was carried out against 48 did cultures ofAspergillus niger and
Cladosporium oxysporum. The concentrations of compounds screened wef28,®.125, 0.25, 0.5, 1.0 and 2.0mg
dissolved in DMSO. The zone of inhibition was measlafter 48 hrs of incubation at®27and compared with the
standard drug Amphotericin at the concentratior25f0, 100, 200, 400 and 800ug.

The results of antibacterial and antifungal adgitare given if able 2 and are represented in minimum inhibitory
concentration (MIC), where MIC is the lowest cortration of an antimicrobial that will inhibit thesible growth
of a microorganism after overnight incubation.

Table 2: Antimicrobial activity of the compounds 5a-g

Antibacterial activity Antifungal activity
Compounds MICinmg MIC in mg
S.aureus | B.subtilis | E.coli | V.cholerae. | C.oxysporum | A.niger
5a 2 NF 2 2 NF NF
5b 0.5 NF 0.125 0.125 2 1
5¢c NF NF 0.5 0.5 NF NF
5d NF NF 0.5 0.5 NF 2
5e NF 2 0.125 0.125 NF 2
5f 0.5 2 0.5 0.25 NF 0.125
59 1 1 0.125 0.0625 1 0.5
DM SO 0 0 0 0 0 0
Gentamycin 0.025 0.025 0.025 0.025 - -
Amphotericin - - - - 0.05 0.1
CONCLUSION

The new series of carbamates encompassing naplitHgf2ran ring systenba-g were synthesized by utilizing a
simple and efficient method in good yields. Thaictures assigned have been supported by adequayeial and
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spectral data. The results of antimicrobial agfiviévealed that of the compounds exhibited prontiramivity
against the bactert.coli andV. cholerae compared to other bacteria and fungi.
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