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ABSTRACT

A series of 2-amino-4-(phenylsubstituted)-6-naphtho[ 2,1-b] furan-2-ylnicotinonitrile derivatives 4(a-g) have been
prepared by the cyclocondensation of malononitrile, aromatic aldehyde and ammonium acetate with
2-acetylnaphtho[ 2,1-b] furan. The similar reaction of 4(a-g) with alcoholic KOH and phenylisothi ocyanates resulted
in the formation of various 2-amino-6-(1,2-dihydronaphtho[2,1-b]furan-2-yl)-4-phenylsubstitutedpyridine-3-
carboxamides 5(a-g) and 6-{[-3-(phenylsubstituted)-1-( naphtho[2,1-b] furan-2-yl)but-2-en-1-ylidene] amino}-4-
imino-3-phenyl-3,4-dihydro pyrimidine-2(1H)-thione derivatives 6(a-g) respectively. The structures of the newly
synthesized compounds have been established on the basis of analytical and spectral data. The synthesized
compounds have been screened for antimicrobial activity.
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INTRODUCTION

The pyridine ring is one of the most well-knownteyss among the naturally occurring heterocyclBgridine and
fused pyridine moieties present in numerous natpratiucts such as quinoline and isoquinoline alkafoand
nicotine and its analogs. 2-Aminopyridines are promising substituted pyre&linwhich have been shown to be
biologically active molecule$® Additionally because of their chelating abiliti@aminopyridines are commonly
used as ligands in inorganic and organometallienisiey ** % In addition, Many of the condensed heterocycles an
biheterocycles enclosing naphthofuran have beearte processes wide spectrum of activitie$.In view of
these reports we made an attempt to synthesizeseses of pyridines fused with naphtho[d]furan and screened
for antimicrobial activity.

Experimental

Melting points were determined in open capillarggs and are uncorrected. Purity of the compounds efeecked
by TLC, FT-IR spectra were taken in a Perkin EIm87 infrared spectrophotometii. NMR spectra (300 MHz)
were recorded on a Brucker supercon FT-NMR inséminusing TMS as internal standard (chemical shiffgom).
2-amino-6-(1,2-dihydronaphtho(2, 1b]furan-2yl)-4-(3-nitrophenyl) pyridine-3-carboxamides 5a

Compoundda (3.61 g, 0.04 mole) and KOH (6.53 g, 0.7 molegthanol (50 ml) were refluxed for 7 hr. After
cooling to room temperature, the reaction mixtues woured onto ice cold water and the product néthas solid
was filtered, washed with water and recrystallifedn ethanol. The compoundgb-g) were prepared frod(b-g)
by similar method.
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6-{[-3-(3-nitrophenyl)-1-( naphtho[2,1-b]furan-2-yl)but-2-en-1-ylidene] amino}4-imino-3-phenyl-3,4-
dihydropyrimidine-2(1 H)-thiones 6a

Compound4a (4.06 g, 0.01 mole) and phenylisothiocyanate (1r850.01 mole) in ethanol (50 ml) were refluxed
for 10 hr. The reaction mixture was poured on dold water and the product obtained was filteveatshed with
water and recrystallised from aqueous dimethylforice. The compound8(b-g) were prepared from(b-g) by
similar method.
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o8
O O

3

OHC

CH3COONH,

CH,(CN),

Alcohalic koH O A 2 phnes
—~=2N
N _NH -
A 2 R
= O 4a-g
R NH,
R
a) 3-NO, C¢H, €) 3-OCH;CgH,4
b) 4-Cl CH, f)  4-OCH3CeH,
c) CgHs g) 4-OH 3-OCH; CgH;
d) 4-OH CeH,

Antibacterial activity

All the synthesized compounds were screened foir thetibacterial activity agains&aphylococcus aureus,
Escherichia coli, Psedomona auregenosa and Bacillus subtilis. The activity was carried out using cup plate
method'® The zone of inhibition was measured in mm. DMF wasd as a vehicle and Ciproflaxacin as standard
drug for comparison. The compounds were testeddand/mL concentratiomnd each well was loaded with 50
pg/mL. All the synthesized compounds were foun@xhibit moderate activity against all bacteria. Homes of
inhibition are presented in Table -1

Table — 1

Diameter of zone of inhibition (mm*)
Compound  Staphylococcusaureus  Escherichiacoli  Psedomona auregenosa  Bacillus subtilis

5a 00 09 00 08
5b 09 10 09 14
5c 10 12 00 12
5d 11 00 08 14
5e 09 11 10 09
5f 13 14 13 10
59 11 13 15 12
6a 00 10 09 13
6b 00 08 00 14
6c 10 13 10 10
6d 12 00 10 12
6e 13 10 14 11
6f 09 10 10 10
69 15 13 11 15
DMF 00 00 00 00
Ciproflaxacin 25 40 43 44
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Antifungal activity

The synthesized compounds were evaluated invitroafdifungal activity by using standard agar disifudion
method®againstCurvularia, Aspergillus niger and Candida albicans. DMF was used as a vehicle. The compounds
were tested at 10 mg/mL concentration and eachwa| loaded with 50 pg/mL of the sample. Clotrinlaavas
used standard drug. The zones of inhibition aregimed in  Table-2. All synthesized compoundsvieund to be
febly active against fungi.

Table — 2
Compound Diameter of zone of inhibition (mm*)
Curvularia  Aspergillusniger  Candida albicans

5a 08 09 08

5b 11 00 10

5¢c 13 11 13

5d 15 08 08

5e 09 13 12

5f 12 10 11

5g 11 12 09

6a 00 08 09

6b 08 10 10

6¢ 10 13 12

6d 10 12 14

6e 12 11 09

6f 11 09 11

69 13 10 10
DMF 00 00 00
Clotrimazole 48 38 27

Table-3 Physical data of the compounds5a-g, and &-g

Elemental Analyses
Compound R Mol. Formula  Yield (%) M.P (°C) Calcd (Found)%

Cc H N

67.87 3.70 13.10

5a 3-NQ CeHa CaHiNLOs 49 245 OIS0 S8 (a2
% CIGR, CodiCIN:O2 %5 221 (gg:gg) (g:gg) (18:(1)3)
> Gl CadHiNAO, 60 243 &?13% (i:gcz)) (ﬁ:gg)
5d 4-OH GH, CadHiN:Os 55 237 (53138) é‘:gg) &8:22)
5e 3- OCH CoHa CosHiN:0s 58 233 (;g:gg) (3222) (igég)
5 4-0CH 3CHs  CusHiN:Os 58 239 (;gigi) é‘:gg) &822%
5g 4-OH 3-OCHCeHs  CogHioNsO; 55 225 (58122) (j:gg) (g:gg)
e SNAGH CotfhisOsS 49 25 (Gao3) 416) (1259)
0 acch CofheCINOS 55 221 (;8232) (i:gg) (igigi)
. G CoftaOS 60 23 (748 (472 (10.93)
o AonGH CosPlaci0:5 % 28T (7371 (458 (10.60)
e 3 OCHGfe CofteiO:S >8 233 (;2282) (i:;g) &8:22)
oF  40CH sGHo GalNOS >8 239 30w @8 (1032)
69  4-OH3-OCHGCH; CoHzNiOsS 55 225 1090 459 10.00

(70.95) (4.69) (10.03)

RESULTS AND DISCUSSION

The required starting material 2-acetylnaphthofgftiran 3 was synthesised from 2-hydroxy-1-naphthaldehydke an
chloroacetone in presence of anhydroy€®; and dry acetone by well established method inlaluwratory. The
synthesis of key intermediate 2-amino-4-(substityibenyl)-6-naphtho[2,b}furan-2-yl-nicotinonitriles4(a-g) was
accomplished by reacting 2-acetylnaphtho@firan 3 with appropriate aromatic aldehydes, malanonitaitel
ammonium acetate.
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CompoundsA(a-g) were treated with alcoholic KOH which resuliaedthe formation of various 2-amino-6-(1,2-
dihydronaphtho[2, b]furan-2-yl)-4-phenylsubstitutedpyridine-3-carboxdes 5(a-g). To substantiate the assigned
structure, IR, *H NMR 2-amino-4-(3-hydroxy-4-methoxy phenyl)-6-naipd[2,1b]jfuran-2yl)pyridine-3-
carboxamidebg is described. The IR spectrum exhibited a broaeion band at 3448 ¢chand 3050 cim due to
-OH and-NH stretching frequencies respectively. The presericeG=O was assigned by observing a strong
stretching frequency at 1663 ¢m

The structure of the compouisg was supported by it4 NMR spectrum. A sharp singlet &83.90 was attributed
to three protons of —OGHThe presence of broad singlet &i6.9 indicated the two protons of -NKD,O
exchangeable), a multiplet betwee®.5 to 8.5 were due to eleven aromatic protowisaare proton of —OH group.
The mass spectral data%yf showed molecular ion peak at m/z 426 corresponidiriiy molecular weight.

The compound$ (a-g) were synthesized frowh (a-g) by reacting with phenylisothiocyanate. Thesjfectrum
compound6a exhibited the -C=S stretching frequency at 16688 . The 'H NMR spectrum was in good
agreement with the assigned structure. A multiplttveens 7.5 to 8.5 were due to seventeen aromatic protons
and a proton due to -C=NH and a sharp singl&tldt.2 was attributed to a proton of -NH@exchangeable).

The molecular ion peak @& was observed at m/z 543 corresponding to its mitdeeveight
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