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ABSTRACT

The naphthofuran nucleus [3b] was constructed by refluxingmethyl-2-hydroxy-1-naphthoate [2] and diethyl
bromomalonate in presence of dry potassium carbonate. The tautomer product [ 3a] was ethylated to get a stable 3-
methoxy derivative [4]. The compound [4] was converted into 3-methoxynaphtho[ 2,1-b] furan-2-carbohydrazidel 5]
by refluxing with 95% hydrazine hydrate in absolute ethanol. The hydrazide [5] was condensed with various
isothiocyanates(a-€) to form respective 3-methoxynaphtho[2,1-b]furan-2-carbo(-arylamino)thiosemi carbazides
using iodine in potassium iodide, NaOH and HzPO, gave the title compounds. Newmy synthesized compounds were
screened for their antibacterial and antifungal activity. Some of them gave encouraging activity.
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INTRODUCTION

Naphthofuran derivatives were reported to possessows biological activities. Naphtho[2,1-b]furopyolyl,

isoxalyl and pyridyl derivatives were reported[H potential antimicrobial agents. Some of the-gjs@ibstituted
naphthal2, 1-b]furans were known to possess antiial and anthelmintic activities[2]. Napthofuraosupled
with another heterocyclic system were also repddgubssess useful biological activities[3,4]. Timportance of 1,
3, 4-oxadiazoles, 1, 3, 4-thiodiazoles and 1, &jakoles is also been reported. Compounds incatpdrwith
oxadiazole nucleus were reported to possess vhiddogical activities[5,6] 1,3,4-Thiadiazoles weakso reported
to be biologically active[7]. 1, 3, 4-Triazoles weknown for their wide spectrum of biological patgi8,9]. In

view of their wide range of biological propertiean effort has been made from our laboratory to kEotipese
biologically potent 1, 3, 4-oxadiazole,3, 4-thiadiazoles and 1, 2, 4-triazoles withthap biologically
potent oxygen heterocycle benzofuran. Such bibeyetes reported earlier from our laboratory wen@wn to
possess antimicrobial and anti-inflammatory acf[ti®,11]. In view of the varied biological actis and in
continuation of our search for biologically actiexygen containing biheterocycles, we have undentatke
synthesis and antimicrobial screening of naphttesfubiheterocycles coupled with 1, 3, 4-oxadiazdle3, 4-
thiadiazoles and 1, 2, 4-triazoles.

Theoretical

Among the various methods available for the corsitva of naphthofuran molecule we opted to constituasing
methyl 2-hedroxy-1-naphthoaf2] and diethyl bromomalonate. The synthetic routdeigicted in the scheme-1. The
scheme-2 shows the synthesis of title compounds.
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Commercially available 2-hydroxy-1-naphthoic adit] was subjected to esterification using HCl satdat
methanol. The resulting esf@] was refluxed with diethylboromomalonate in preseofcdry potassium carbonate to
give a 3-oxo compounfBa]. This tautomeric compoun@a] methylated using dimethyl sulphate to get a stable
compound ethyl-3-methoxy naphtha[2, 1-b]furan-Zcaylate B]. The formation of ethyl ested] was well
supported by its IR antH NMR spectral data. The IR spectrum of compo{#jdhas shown a sharp absorption
band at 1700 cthdue to ester carbonyl. THEl NMR spectra has shown four main signal$ at5 (3H, t, CH), &
4.5(2H, g, -CH-), 8 4.2 (3H, s, -OCH) and 7.5-8.6 (6H, m, Ar-H).

The ethyl ester 4] was treated with 95% hydrazine hydrate in refigxiethanol to get anticipated 3-
methoxynaphtho[2, 1-b]furan-2-carbohydrazi&gih encouraging yields. The structure of compo{sidvas well
established by spectral data. The IR spectrum mfoteydrazide §] has shown an absorption band at 1690 ciue
to C=0 and two absorption bands, one for symmaeimit another for asymmetric stretching of -N#t 3300 crit.
Yet another band at 3200 éndue to —NH- group'H NMR spectrum of this compounéd][has showed four main
signals ab 6 4.1 (3H, s, -OCH), 3 6.3 (2H, s, -NH), 6 7.1-8.0 (6H, m, Ar-H) and 9.1(1H, s, -NH-).

The reaction of hydrazidfs] with different isothiocyanates in benzene wasigitaforward and furnished the
anticipated 3-methoxynaphtho[2, 1-b]furan-2-carbgéamnino)thiosemicarbazidd6a-€¢ in good yields. The

structure assigned to these thiosemicarbazideswetssupported by the IR anti NMR spectral data. The IR
spectrum of compound6a-e] contained absorption bands in the region of 338003 (-NH), 1680 (C=0) and 1150
(C=S) cm* were particularly diagnostiéH NMR spectra of a representative compound (6apisgayed signals at
34.8(3, S, -OCH), d 7.0-7.8 (10H, m, Ar-H), d 9.5 (2H, s, NH-NH)chd 10.3 (1H, s, -NH).

Cyclization of these thiosemicarbazides using ledim KI, NaOH and KPO, yielded the title compounds. The
oxidative cyclization of thiosemicarbazidf&a-e] using saturated solution of lodine in Kl yieldedn@thoxy-2-
(5 arylamino,17,3",4 -oxadiazol-2"-yl)naphtha[2 Jidpans [fa-€] in good yields. Structure of these compoyids

e] were well supported by their IRH NMR and mass spectral data. The disappearan€@=8fstretching band
around 1150 crhin IR spectra of all five analogous compounds wasgtiqularly diagnostic. Absorption bands
around 1650 crh and 3200 cm due to C=N and —NH respectively were added supfpwards the assigned
structure. ThéH NMR spectra of a representative compof{ifa] exhibited signals at d 4.2 (3H, S, -OgH 10.1
(1H, s, Ar-NH), d 7.0-8.1 (11H, m, Ar-H). The magsectrum of compound §] showed molecular ion peak at m/z
357.

The cyclodehydration of6a-e] with orthophosphoric acid furnished correspond8igmethoxy-2-(5-arylamino-
1°,3",4 -thiadiazol-2"-yl)naphtha[2,1-bJfuran®a-e]. The structures assigned to these thidiazoles wes#
supported by their IRH NMR and mass spectral data. The IR spectra ofpoomd[8a-€] have showed absorption
bands at 1620 cand 3200 cit due to C=N and NH respectively. THé NMR spectral data of a representative
compound 8a displayed signals at d 4.2 (3H, s, -CGH10.1 (1H, s, -NH) and d 7.0-8.1 (11H, m, Ar-kHje mass
spectrum of8a] has shown molecular ion peak at m/z 373 which egreement with the assigned structure.

Reaction of thiosemicarbazid¢8a-e] with alkali NaOH vyielded the cyclised product 3ttmexy-2-(4 -aryl-3°-
mercapto-1°,2",4 -triazol-5"-yl)naphtha[2,1-b]fusgBa-e] in good yields. The absence of carbonyl absorptemd
and appearance of new band around 1620 due to C=N stretching frequency in IR spectra]3x-e] were
particularly diagnostic. Th&#H NMR spectral data of a representative compd@aii has shown three main signals
atd 4.2 (3H, s, -OCH), d 7.0-7.9 (11H, m, Ar-H) and d 10.6 (1H, s, -NHAhe mass spectra fda] has displayed
molecular ion peak at m/z 373.

EXPERIMENTAL SECTION

Methyl 2-hydroxy-1-naphthoate [2].

An equimolar mixture of 2-hydroxy-1-naphthoic a¢tdl mol) and anhydrous methanol saturated withHEy was
refluxed on a water bath for 4 hours. The reaatixture was cooled to the room temperature andhrteénanol was
evaporated. The solid thus obtained was colleatedparified by recrystallization from aqueous ethlaiYield was
85% and M P recorded was’e4
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2-Carbethoxy-3-(2H)naphthofuranone [3a].

A mixture of compound], diethyloromomalonate (1:1 mol) and anhydrous g&itam carbonate in dry acetone
was heated under reflux for 12 hours. It was flteand potassium salt was washed with anhydroes.€the dry
salt was suspended in water and cooled thoroudtdigifying the cooled suspension with dilute HCeled the
product. Purified b recrystallization with aqueatisanol and M.P recorded was’88

Ethyl 3-methoxynaphtho[2,1-b]Jfuran-2-carboxylate [4.

The mixture of compound3] and dimethylsulphate (1:1 mol) was refluxed irtane on a water bath for 6 hours.
The reaction mixture was filtered and filtrate @moval of solvent under reduced pressure furnistiszbus oil
which solidified on cooling. The solid was recryizad from ethanol and M.P recorded was %20

3-Methoxynaphtho[2,1-b]Jfuran-2-carboydrazide [5].
The equimolar mixture of compourid] and 95% hydrazine hydrate in dry ethanol was ldeateler reflux for 4
hours. The reaction mixture was diluted with icédceater to get the product as solid. It was fégbrdried and
recrystallized from ethanol. M.P recorded was®C85

3-Methoxynaphtho[2,1-b]furan-2-carbo(e-arylamino)thosemicarbazide [6a-€].

A suspention of hydrazideb] in benzene was treated with appropriate aryl isoffanate (1:1 mol) and heated
under reflux for 2-4 hours on a water bath. Thedsséparated on cooling was collected and rectizgdl from
suitable solvent. The physical constant, solventréerystallization, analytical data and percentgigdd of these
compounds is given in the table-1 (data table éongounds6a-€.

3-Methoxy-2-(5"-arylamino-1,3",4 -oxadiazol-2 -yhaphtha[2,1-bJfurans [7a-€].

To the stirred suspension of appropriate thioserbazade[6a-e] (0.001 mol) in ethanol (30 ml) aqueous sodium
hydroxide (0.4ml 4N) was added. A saturated sofutid iodine in potassium iodide (5% aqueous) wamnth
introduced slowly till the color persists. The réac mixture was refluxed on steam bath for onerhoaoled and
diluted with cold water. The compound thus preaigiti was collected after thorough washing with wat@e
solvent for recrystallization and physical constam given in the data table-2

3-Methoxy-2-(5"-arylamino-1°,3",4 -thiadiazol-2"-y)naphtha[2,1-b]furans [8a-€].

The appropriate thiosemicarbazifa-e] (0.002mol) was added in small portions to anhydrotthophosphoric
acid (10 ml) during half an hour while stirring. &neaction mixture was heated at 110°2€or half an hour. It
was cooled and treated with ice cold water. Theiltieg solid was collected and recrystallized framitable
solvent. The solvent for recrystallization and M@ given in the table-3

3-Methoxy-2-(4"-aryl-3"-mercato-1",2",4 -triazol-5-yl)naphtha[2,1-b]furans [9a-€].

Appropriate thiosemicarbazidéa-e] (0.002mol) was suspended in aqueous sodium hytkof@0 ml 4%) and
heated under gentle reflux for 2-6 hours. The smhutvas treated with decolourizing carbon andrdte The filtrate
was cooled and acidified carefully with dilute acedcid (10%). The products thus obtained were edshith

water and they were purified by recrystallizatiosing suitable solvents. Physical constant, solvimt

crystallization are given in the table-4.

Antimicrobial Activity

Antibacterial Activity

The antibacterial activity of newly synthesized gmunds was studied comparatively using Gentamyoith a
Ciprofloxacin as standard drugs at a concentraifafD0 mg/ml. the microorganisms used in the presermly were
E.coli, P.aeruginosa, S. aureus and B. subtilis by cup-plate method.

Among the compounds tested p-bromophenyl derivafidehas shown good activity against gram negative
organisms. The chloro derivative 9e is moderatetiva against all the organisms. Compounds 6d &ndré most
active againsP.aeruginosa and B. subtilis respectively. The remaining compounds have moeédoapoor activity
against the organisms used.
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Antifungal Activity

The title compounds were subjected to the antifuagtvity at a concentration of 100mg/ml agairtee fungiA.
niger and C. albicans. The screening study was a comparative study ¢fc@mpounds compared with standards
viz.. Griseofulvin and Flucanazole.

The results of this study revealed that compo@uj®e, 8a, 8cnd6d are highly active against the organisms used.
The remaining compounds are either moderately eactivpoorly active against the said organisms.

SCHEME-1
COOH O COOMe
O + He—o Reflux DBM
— —_— —
s K,CO4
OH OH
1 2

EtOH

O OCHj
NH,NH DMS
-2 O -

Substituent
Comp
R’
a GHs

b | GHs.CHs(p)

¢ |GHs.OCH(p)

d GeHs.Br(p)

e GHs.Cl(p)
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N—N

o N—N
8a-e
Table-1
Substituent | M.P | Yield Found(calculated) %
Comp R In° | (%) Solvent Mol. Formula C a N
6a GHs 258 | 70 | Methandl  CaHiN:OsS 6441 | 04361 1071

(64.43) | (04.38)] (10.73)
65.15 | 04.71| 10.35
(65.17) | (04.72)| (10.36)
6268 | 04.52| 09.96

6b QHsCHg(p) 186 74 Methanql CyoHi19N3O5S

6c | GHsOCH(p)| 200 | 62 | Ethanol  @HWNOS | @520 | 042l Oo'en

5362 | 0342| 0891
6d GHs.Br(p) 229 68 Ethano| £H16N303SBr (53.63) | (03.43) (08.93)
6e | GHsCIp) | 198 | 70 | Methangl Cai:OsSCI | o2l | 03771 09.85

(59.22) | (03.79)| (09.87)

Table-2 (4.2) (7a-e)

Comp Sub‘sthi,tuent Il;}/leé \E(i)zl)d Solvent Mol. Eormula gound(calcglated) %N
7a GHs 267 | 65 Ethanol GH1N:0s (;8:22) (81:33) (ﬂ:;g)
7b | GHsCHi(p)| 221 | 63 Ethanol GH1N;0; (;ng (gj:gi (ﬁgg
7c | GHsOCH(p) 243 | 70 | Ethanol GH1N:O, (gg:g‘i’) (8323%) &8:2‘5‘)
7d GHsBr(p) | 179 | 75 | Methano GH1N;03Br (g;'g% (82:33) (83'2;,)
7e GHsCl(p) | 212 | 76 | l4-dioxade CuHiN:OCl (gi g% (ggzgg) &8 %)
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Table-3 (4.3) (8a-e)

Substituent | M.P | Yield Found(calculated) %
Comp R in°c | (%) Solvent Mol. Formula C m N
8a GHs 254 | 75 | La-dioxane  CuHisN:OsS 6752 | 04.04) 11.24

(67.54 | (04.05| (11.25
68.10 | 04.41| 1084
(68.20) | (04.42)| (10.85)
65.48 | 04.23| 1041
(65.49) | (04.25)| (10.42)
55.74 | 03.11| 09.27
(55.76) | (03.12)| (09.29)
61.83 | 03.44| 1028
(61.84) | (03.46)| (10.30)

8b C5H5CH3(p) 177 77 l,4-di0xane CyoH17N30.S

8c | GHs.OCH(p) 200 | 80 | 14-dioxane  CpHiNaOsS

8d GHs.Br(p) 226 68 Methano £H14N30,SBr

8e GHs.Cl(p) 196 74 Methano £H14N30,SCl

Table-4 (4.4) (9a-e)

Substituent | M.P | Yield Found(calculated) %
Comp R In°c | (%) Solvent Mol. Formula C a N
. 67.53 04.03 11.22
9a GHs 175 64 1,4-d|0Xane C,1H15N30.S (6754) (0405) (1125)
9b | GHsCHy(p)| 203 | 70 Ethanol GH1N:0,S 68.19 | 04401 1084

(68.20) | (04.42)| (10.85)
65.47 | 04.23| 10.41
(65.49) | (04.25)| (10.42)
5575 | 03.10| 09.27

9c | GHs.OCHy(p) 258 | 71 | 14-dioxane  CoHiN:OsS

9d QHsBr(p) 214 68 1,4-d|0Xar e C,1H14aN30,SBr (5576) (0312) (0929)
61.83 03.45 10.29
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