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Abstract

2-((Naphthalen-1-or-2-yl)methylene)cyclohexanonélab) were synthesized through
condensation of 1- and/or 2-naphthaldehyde witHatyexanone. The cyclization té&,b with
substituted hydrazines gave the corresponding haltaindazole derivative&a,b-6a,b. While
on condensation with hydroxylamine hydrochlorided/an thiourea gave benzoisoxazole
derivative 7a,b and quinazoline-2-thione derivativBa,b. Also condensation ofa,b with
guanidine sulphate followed by chloroacetylatiorvggd0a,b which were condensed with ortho
substituted aniline gave quinazoline derivatiléa,b, 12a,b. Condensation ofa,b with various
active methylene compounds afforded the correspgnchiromene derivativel3a,b-15a,b. The
antimicrobial activity of the newly synthesized ponmds was done against different gram
positive, gram negative bacteria and fungi specigso the antioxidant activity of these
compounds was evaluated.

Key words: Naphthaldehyde, cyclohexanone, chalcones, antilmaraactivity, antioxidant
activity.

INTRODUCTION

In the recent years, antimicrobial agents have lbeegived a great deal of attention due to their
potential biological applications in different fils. The antimicrobial activity caught our
attention due to the appearance of resistant sti&ipathogens in the last decade [1], besides,
emerging and re-emerging of bacterial infectiousedses which still cause death and disability
worldwide ]. Moreover, antibiotics have revolutionized the madicare in the 20th century
and with their discovery, people were convinced thé&ctious diseases might some day be
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wiped out [3]. Thus scientists are working to fiméw ways to defeat bacteria that are
increasingly resistant to the antibiotics alreadyilable.

On the other hand, antioxidants have gained a flatmportance because of their potential
prophylactic and therapeutic activities against yndiseases. Free radicals are constantly formed
as a result of normal organ functions or excessixiglative stress [4]. High levels of free
radicals can cause damage to biomolecules suapids, Iproteins, enzymes and DNA in cells
and tissues, resulting in mutations that can leachélignancy. The development of synthetic
compounds, capable of scavenging free radicalb®&as of great success. In recent years, many
publications have covered the antimicrobial, antlart and cytotoxic roles of several
heterocyclic compounds, 6].

The available naphthalene containing drugs suchnacillin, naftifine, tolnaftate, and
terbinafine play vital roles in the control of noial infections. In addition, many different
studies demonstrated the significant antimicrolaativity of various newly synthesized
naphthalene and cyclohexane-containing derivafiX:d9].

It is well known thaio,f-Enones are widely used as versatile precursorsyiathesis of several
types of heterocyclic compounds, such as pyrazadegazoles, pyrimidines, chromenes and
fused heterocyclic derivatives which are of greatdgical interest, especially as antimicrobials
[11-17]and antioxidantfl8-20].

Encouraged by these observations, the present siindgd to synthesize a new series of
compounds of naphthalene-cyclohexane backboneirtbatporate with the above mentioned
heterocycles in order to examine their antimicrblhivities against different Gram-positive,

Gram-negative bacteria and pathogenic fungi in @mpn with several control drugs and also
to evaluate the minimum inhibitory concentratioMi(s) of some of the prepared compounds.
In addition, determinates the scavenging activitglbthe newly synthesized derivatives against
DPPH radicals. Structure activity relationships evaiso studied.

MATERIALSAND METHODS

Chemistry
All melting points are uncorrected and were recdrde an open glass capillary tubes using an
Electrothermal IA 9100 digital melting point appasa Elemental microanalyses were carried
out at Micro analytical Unit, Central Services Ladtory, National Research Center, Dokki,
Cairo, Egypt, using Vario Elementar and were fowvithin +0.5% of the theoretical values.
Infrared spectra were recorded on a Jasco FT/IR,6ROurier transform, Infrared spectrometer
(Japan) at cthscale using KBr disc technique at Central Serviegsoratory, National Research
Center, Dokki, Cairo, EgyptH NMR spectra were determined by using a JEOI EB-RMR
spectrometer at Central Services Laboratory, NatiGtesearch Center, Dokki, Cairo, Egypt.
The mass spectra were measured with a Finnigan B3@-7000 mass spectrometer at Central
Services Laboratory, National Research Center, DOkio, Egypt. Follow up of the reactions
and checking the purity of the compounds were ntgd€LC on silica gel-precoated aluminium
sheets (Type 60, F 254, Merck, Darmstadt, Germangl)the spots were detected by exposure to
UV lamp atA,s4 nanometer for few seconds.
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2-((Naphthalen-1-or-2-yl)methylene)cyclohexanone (1a,b)

A mixture of cyclohexanone (9.80 mL, 0.10 mole) dahd appropriate aldehydes namely, 1-
naphthaldehyde and/or 2-naphthaldehyde (15.60 If) @ole) in (10%) alcoholic sodium
hydroxide (50 mL) was stirred for 3 h at room tewmgture. The reaction mixture was left
overnight, filtered, washed several times with watlied and recrystallized from the proper
solvent to give compounds,b respectively.

3,3a,4,5,6,7-Hexahydr o-3-(naphthalen-1-or-2-yl)-2H-indazol e (2a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and hydrazine hydrate 98%0(@2, 0.004
mole) in absolute ethanol (10 mL) was refluxed 3oh. The formed precipitate was filtered,
dried and recrystallizeflom the proper solvent to give compourddsh respectively.

1-(3,3a,4,5,6,7-Hexahydr o-3-(naphthalen-1-or-2-yl) indazol-2-yl)ethanone (3a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and hydrazine hydrate 98%0( mL, 0.004
mole) in glacial acetic acid (10 mL) was refluxent 8 h. The formed precipitate was filtered,
dried and recrystallized from the proper solvengit@ compound8a,b respectively.

3,3a,4,5,6,7-Hexahydr o-2-methyl-3-(naphthal en-1-or-2-yl)-2H-indazol e (4a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and methylhydrazine (0.10 D02 mole)

in absolute ethanol (10 mL) was refluxed for 4 heTormed precipitate was filtered, dried and
recrystallized from the proper solvent to give counpdsda,b respectively.

3,3a,4,5,6,7-Hexahydr o-3-(naphthal en-1-or -2-yl)-2-phenyl-2H-indazol e (5a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and phenylhydrazine (0.22 ;DP2 mole)

in absolute ethanol (10 mL) was refluxed for 4 heTormed precipitate was filtered, dried and
recrystallized from the proper solvent to give counpdsSa,b respectively

4,5,6,7-Tetrahydr o-3-(naphthalen-1-or-2-yl)-1H-indazole-2(3H)-car bothioamide (6a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and thiosemicarbazide (0,1®@02 mole) in
(1%) alcoholic sodium hydroxide (15 mL) was retaxfor 10 h. Then the reaction solution was
cooled, poured into ice/cold water and acidified dijuted hydrochloric acid. The formed
precipitate was filtered, dried and recrystalliZexin the proper solvent to give compourtdsh
respectively.

1,3,4,5,6,7-Hexahydr o-3-(naphthalen-1-or -2-yl)benzo[ c]isoxazole (7a,b)

A mixture of compoundla,b (0.48 g, 0.002 mole) and hydroxylamine hydroclder{0.14 g,
0.002 mole) in (1%) alcoholic sodium hydroxide (4f) was refluxed for 10 h. Then the
reaction solution was cooled, poured onto ice/aséder and acidified by diluted hydrochloric
acid. The formed precipitate was filtered, dried agcrystallized from the proper solvent to give
compound¥a,b respectively.

3,4,5,6,7,8-Hexahydr 0-4-(naphthalen-1-or -2-yl)quinazoline-2(1H)-thione (8a,b)
A mixture of compoundla,b (0.48 g, 0.002 mole) and thiourea (0.16 g, 0.002eion (1%)
ethanolic sodium hydroxide (15 mL) was refluxed2d h. The formed precipitate was filtered,
washed several times with water, dried and rediigstd from the proper solvent to give
compound$a,b respectively.
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5,6,7,8-Tetrahydr o-4-(naphthalen-1-or -2-yl)quinazolin-2-amine (9a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) arglianidine sulphate (0.22 g 0.001 mole) in
(1%) ethanolic sodium hydroxide (20 mL) was refldxer 10 h. After cooling, the solution was

poured onto ice cold/water and acidified by dilutegirochloric acid. The formed precipitate

was filtered, washed several times with water,dlard recrystallized from the proper solvent to
give compound®a,b respectively.

2-Chloro-N-(5,6,7,8-tetr ahydr o-4-(naphthalen-1-or -2-yl)quinazolin-2-yl)acetamide (10a,b)

A mixture of compoun®a,b (2.75 g, 0.01 mole) and chloroacetyl chloride 81miL, 0.01 mole)
in dry benzene (20 mL) was refluxed for 8 h. Thierfed precipitate after cooling was filtered,
washed several times with petroleum ether, driedl racrystallized from the proper solvent to
give compound40a,b respectively.

3,4-Dihydro-N-(5,6,7,8-tetr ahydr o-4-(naphthal en-1-or -2-yl)quinazolin-2-yl)quinoxalin-2-
amine (11a,b)

A mixture of compoundlOa,b (0.70 g, 0.002 mole) and o-phenylenediamine (@28.002
mole) in absolute ethanol (20 mL) was refluxed @oh. The formed precipitate was filtered,
dried and recrystallized from the proper solvengitee compounsl11a,b respectively.

N-(2H-Benzo[b][1,4]oxazin-3-yl)-5,6,7,8-tetr ahydr o-4-(naphthal en-1-or -2-yl)quinazolin-2-
amine (12a,b)

A mixture of compoundOa,b (0.70 g, 0.002 mole) and o-aminophenol (0.22 @0®.mole) in
absolute ethanol (20 mL) was refluxed for 8 h. Ttwned precipitate was filtered, dried and
recrystallized from the proper solvent to give counpdsl2a,b respectively.

2-Amino-5,6,7,8-tetr ahydr o-4-(naphthalen-1-or -2-yl)-4H-chr omene-3-car bonitrile (13a,b)

A mixture of compoundla,b (0.48 g, 0.002 mole) and malononitrile (0.14 §02 mole) in
(1%) sodium ethoxide solution (15 mL) was refluxid 6 h. The formed precipitate was
filtered, washed several times with water, dried eetrystallized from the proper solvent to give
compoundd3a,b respectively.

5,6,7,8-T etr ahydr o-2-hydr oxy-4-(naphthalen-1-or -2-yl)-4H-chr omene-3-car bonitrile

(14a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and ethylcyanoacetate (lh2;30.002 mole)

in (1%) sodium ethoxide solution (15 mL) was reéid for 4 h. The formed precipitate was
filtered, washed several times with water, dried escrystallized from the proper solvent to give
compoundd4a,b respectively.

1-(5,6,7,8-Tetrahydr o-2-hydr oxy-4-(naphthalen-1-or -2-yl)-4H-chr omen-3-yl)ethanone

(15a,b)

A mixture of compounda,b (0.48 g, 0.002 mole) and ethylacetoacetate (h260.002 mole)

in (1%) sodium ethoxide solution (20 mL) was re#idxfor 6 h. The formed precipitate was
filtered, washed several times with water, dried eecrystallized from the proper solvent to give
compoundd5a,b respectively.
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Microor ganisms

The organisms used were: Gram positive bacteriaehamacillus subtilusNRRL B-543,
Staphylococcus aureuBlRRL B-313, Gram negative bactertascherichia coli;NRRL B-210,
pathogenic yeas€andida albicanadNRRL Y-477 and fungiAspergillus nigerNRRL-3.These
microorganisms were obtained from Northern UtilizatResearch and Development Division,
US Department of Agriculture, Peoria, lllinois.

Test of antimicrobial activity

Thirty compounds were screened in vitro for theitiricrobial activities against five strains by
the agar diffusion technique [21]. All of the newdynthesized compounds were dissolved in
dimethyl sulfoxide (DMSO) to prepare chemicals @bck solutions of 10 mg/imL. The
pathogenic bacteria and fungi were maintained driemi agar and Czapek’s-Dox agar media,
respectively in Petri dishes with an inner diamedecm to provide thin agar plates after
solidification of thickness 3.4-3.5 mm. After safidation, hollows of 10 millimeter diameter
wells were cut from the agar using a sterile caskeb, and 0.1 mL of each of the tested solutions
were poured into the wells. The Petri dishes weoeibated at 5°€ for 2-3 h to permit good
diffusion and then incubated for 24 h at 30°C isecaf bacteria and 48 h at 28°C in casgeafst
and fungi. After incubation the diameter of inhibit zone (mm) was measured. Gentamicin,
ampicillin, amoxycillin, tetracyclinol, chlorampheol, and fluconazole were purchased from
Egyptian market and used in a concentration of 2¥mh as standard antibacterial and
antifungal references.

Minimum inhibitory concentration (MI1C)

The antimicrobial activities of the compounds wewaluated through the determination of the
minimum inhibitory concentration (MIC) by the micdilution method in culture broth. For both
the antibacterial and the antifungal assays, timepoainds were dissolved in DMSO (7 mg/mL)
[22, 23]. Further dilutions of the compounds andndard drugs in the test medium were
prepared at the required quantities of 200, 10Q, 18D and 2 mg/mL concentrations. The
minimum inhibitory concentration (MIC) values wedetermined using the method of twofold
serial dilutions [24, 25]. In order to ensure thia solvent per se had no effect on bacterial
growth, a control test was also performed contginimoculated broth supplemented with only
DMSO at the same dilutions used in our experimants found inactive in culture medium. All
of the compounds were tested for their in vitrovgto inhibitory activity against different
bacteria, fungi and yeast.

B-Antioxidant activity

Deter mination of scavenging activity against DPPH radicals

The 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicalsag usually involves hydrogen atom
transfer reaction but, based on kinetic data, @tten transfer mechanism has also been
suggested for this assay [26, 27]. Briefly, stookusons (10 mg/mL) of each of the synthetic
compounds were prepared in methanol [28, 29]. Dihgt were made to obtain concentrations
ranging from 2 to 5x10 mg/mL. Diluted solutionsriL each) were mixed with 1 mL of freshly
prepared 8@g/mL DPPH radical methanol solutions and allowedtemd for 30 min in the dark
at room temperature for any reaction to take pladesorbance values of these solutions were
recorded on an ultraviolet and visible (UV-Vis) sfemeter at 517 nm using a blank containing
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the same concentration of DPPH radicals. Inhibgioh DPPH radicals in percent (I %) was
calculated as follow:

1% = [(A blank — Asampla/A bIank] x 100
RESULTSAND DISCUSSION

Chemistry
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Scheme 1
Chalcones are well known as intermediates for ®giing various heterocyclic compounds
[30]. The desired 2-((naphthalen-1-or-2-yl)methglgyclohexanonéla,b) were obtained by
condensation of 1-naphthaldehyde and/or 2-naplehgtte with cyclohexanone in 5% ethanolic
sodium hydroxide. Upon reaction d&,b with hydrazine hydrate in refluxing ethanol gake
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corresponding 3,3a,4,5,6,7-hexahydro-3-(haphthaten2-yl)-2H-indazole Ra,b), while their
condensation with hydrazine hydrate in acetic affdrded the corresponding acetyl indazole
derivatives3a,b respectively. On the other hand, when cycloconakems reaction was carried
out by using different substituted hydrazines ngmmlethyl hydrazine and /or phenyl hydrazine
in absolute ethanol yields the correspondMgubstituted indazole compounds,b, 5ab
respectively. Also, the key compountig,b were allowed to react with thiosemicarbazide in
ethanolic sodium hydroxide to give 3,3a,4,5,6,7dtgxiro-3-(naphthalen-1-or-2-yl)indazole-2-
carbothioamide Ga,b) respectively. Furthermore, cyclocondensation lehlconeslab with
hydroxylamine hydrochloride in alchoholic sodiumdnyxide afforded 3,3a,4,5,6,7-hexahydro-
3-(naphthalen-1-or-2-yl)benzo[clisoxazolkap) respectively. (Scheme 1)
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Scheme 2

In addition, reaction ota,b with thiourea in ethanolic sodium hydroxide fisimed3,4,5,6,7,8-

hexahydro-4-(naphthalen-1-or-2-yl)quinazoline42fxhione @ab). At the same time their

reactions with guanidine sulphate gave the cormdipg intermediates 5,6,7,8-tetrahydro-4-

(naphthalen-1-or-2-yl) quinazolin-2-amin®a(b) respectively, which were condensed with

chloroacetyl chloride in dry benzene to affordech®roN-(5,6,7,8-tetrahydro-4-(naphthalen-1-

or-2-yl)quinazolin-2-yl)acetamidelQa,b) respectively. Further reaction of compouhda,b
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www.scholarsresearchlibrary.com



Magdy |. El-Zahar et al Der Pharma Chemica, 2010, 2 (4):118-134

with ortho phenylenediamine and/or ortho aminophenoethanol yielded3,4-dihydroN-
(5,6,7,8-tetrahydro-4-(naphthalen-1-or-2-yl)quinae@-yl)quinoxalin-2-amine I1a,b) and N-
(2H-benzo[b][1,4]oxazin-3-yl)-5,6,7,8-tetrahydro-4-fihalen-1-or-2-yl)quinazolin-2-amine
(12a,b) respectively. (Scheme 2)

Furthermore, cyclocondensation @B-unsaturated ketonga,b with active methylene group

compounds namely; malononitrile, ethylcyanoacetatel/or ethylacetoacetate in sodium
ethoxide afforded the chromene derivati¥8a,b-15a,b respectively. (Scheme 3)
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Table 1. Physical and analytical data of all new compounds 1a,b-15a,b

Comp. m.p. (C) Yield Mol. Formula Analysis (%)Calcd./ Found
no. (Cryst. solvent) % (Mol. Wt.)
C H N S
la 191-193 70 Cy7H160 86.40 6.82
(Ethanol) (236.31) 86.67 7.21
1b 165-166 68 C;7H:160 86.40 6.82
(Ethanol) (236.31) 86.21 6.59
2a 112 64 Ci7H1gN> 81.56 7.25 11.19
(Ethanol) (250.34) 81.37 7.47 11.31
2b 171-172 60 Ci7H1gN> 81.56 7.25 11.19
(Ethanol) (250.34) 81.72 6.97 11.41
3a 144-145 71 C1oH20N20 78.05 6.89 9.58
(Acetic acid) (292.37) 78.32 6.53 9.79
3b 100 75 Ci1oH20N20 78.05 6.89 9.58
(Acetic acid) (292.37) 78.28 6.65 9.37
4a 179-180 69 CigH20N> 81.78 7.63 10.60
(Ethanol) (264.36) 81.44 7.51 10.42
4b 143-145 65 CigH20N> 81.78 7.63 10.60
(Ethanol) (264.36) 81.84 7.49 10.41
5a 183-184 58 Co3H2oN, 84.63 6.79 8.58
(Methanol) (326.43) 84.38 6.51 8.23
5b 193-194 70 CosH2oN; 84.63 6.79 8.58
(Ethanol) (326.43) 84.48 6.92 8.62
6a 159-160 86 Ci1gH19N3S 69.87 6.19 13.58 10.36
(Methanol) (304.43) 69.53 6.35 13.69 10.11
6b 179-180 70 Ci1gH19N3S 69.87 6.19 13.58 10.36
(Methanol) (304.43) 69.98 5.94 13.78 10.41
(Acetic acid) (251.32) 81.46 6.61 5.39
7b 264-265 69 Ci7/H1:NO 81.24 6.82 5.57
(Acetic acid) (251.32) 81.52 5.60 5.78
8a 269-270 64 CigH1sN2S 73.43 6.16 9.51 10.89
(Methanol) (294.41) 73.66 6.27 9.34 10.64
8b 228-229 63 CigH1gN,S 73.43 6.16 9.51 10.89
(Methanaol) (294.41) 73.75 6.32 9.68 10.61
9a 152-153 83 CigH17N3 78.52 6.22 15.26
(Ethanol) (275.35) 78.33 6.38 15.42
9 157-158 55 CigHi7N3 78.52 6.22 15.26
(Ethanol) (275.35) 78.61 6.31 15.01
10a 169-170 80 C0H15CIN3O 68.28 5.16 11.94
(Ethyl acetate) (351.83) 68.41 5.32 11.75
10b 204-205 56 C0H15CIN3O 68.28 5.16 11.94
(Ethyl acetate) (351.83) 68.09 4.92 11.64
(Acetic acid) (405.49) 77.28 5.54 17.32
11b 197-198 68 CoeH23N5 77.01 5.72 17.27
(Acetic acid) (405.49) 77.25 5.61 17.10
12a 213-214 65 Co6H22N4O 76.83 5.46 13.78
(Acetic acid) (406.48) 76.64 5.36 13.66
12b 180-180 67 CaH22N,O 76.83 5.46 13.78
(Acetic acid) (406.48) 76.95 5.59 13.91
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13a 137-138 92 CyoH18N0O 79.44 6.00 9.26
(Ethanol) (302.37) 79.28 6.24 9.45
13b 123-124 90 CyoH18N0O 79.44 6.00 9.26
(Ethanol) (302.37) 79.60 6.22 9.08
14a >300 72 CyoH17NO; 79.19 5.65 4.62
(Acetic acid) (303.35) 79.38 5.47 4.51
14b 229-230 74 CyoH17NO; 79.19 5.65 4.62
(Acetic acid) (303.35) 79.41 5.36 4.77
15a >300 56 C,1H5005 78.73 6.29
(Acetic acid) (320.38) 78.51 6.43
15b >300 56 Co1H2005 78.73 6.29
(Acetic acid) (320.38) 78.92 6.34
Table 2. Spectral data of the newly synthesized compounds
Comp. IR (KBr, cmi'), 'H.NMR (CDCk, 8 ppm), MS [m/z (%)]
no.
la IR 3047 (CH- Ar), 2930, 2864 (GHyclohexanone), 1663 (C=@, p unsaturated ketone).
'H.NMR | 1.25 (2H, m, CHcyclohexanone), 1.69 (2H, m, GEyclohexanone), 2.79 (2H, m, ¢&=CH
cyclohexanone), 3.72 (2H, m, Gi€=0 cyclohexanone), 7.45-8.41 (8H, m, CH, naplethalprotons).
MS 236 [M'] (31), 235 [M-1] (52), 179 [GH-0] (15), 127 [GeH-] (45), 78 [GH¢] (100).
1b IR 3049 (CH- Ar), 2929, 2857 (GHtyclohexanone), 1659 (C=@, p unsaturated ketone).
'H.NMR | 1.23 (2H, m, CH cyclohexanone), 1.86 (2H, m, GEyclohexanone), 3.07 (2H, m, ¢i8=CH
cyclohexanone), 3.72 (2H, m, Gi€=0 cyclohexanone), 7.50-7.98 (8H, m, CH, naplethalprotons).
MS 236 [M'] (4), 235 [M-1] (3), 178 [€HsO] (5), 127 [GgH] (8), 78 [GH¢] (93), 63 [GH3] (100).
2a IR 3329 (NH), 3048 (CH- Ar), 2928, 2858 (GBH-indazole).
"H.NMR | 1.23,1.71, 2.10, 2.78 (8H, m4kk ;2H-indazole), 3.71 (1H, m, 4 2H-indazole), 5.37 (1H, d, $2H-
indazole), 7.41-8.11 (7H, m, naphthalene protat3}1 (1H, s, NH which exchangeable byO).
MS 250 [M] (10), 249 [M-1] (13), 235 [M-NH] (6), 234 [235-H]L0), 194 [GsH1oN2] (3), 127 [GoH7]
(18), 78 [GHg] (30), 45 [GHq] (100).
2b IR 3289 (NH), 3048 (CH- Ar), 2923, 2852 (GBH-indazole).
"H.NMR | 1.13, 1.62, 1.96, 2.42 (8H, m4kk ;2H-indazole), 3.50 (1H, m, &4 2H-indazole), 5.01 (1H, d, $2H-
indazole), 7.41-7.96 (7H, m, naphthalene protat®)91(1H, s, NH which exchangeable byQ).
MS 250 [M'] (3), 249 [M-1] (7), 234 [M-NH] (11), 194 [G3H1oNJ] (4), 127 [GoH7] (56), 77 [GHs] (14),
63 [GH3] (100).
3a IR 3046 (CH- Ar), 2935, 2860 (GH2H-indazole), 1662 (C=0 amide).
"H.NMR | 1.24, 1.80, 2.38, 2.80 (8H, m, ki s 2H-indazole), 2.88 (3H, s, GEO), 3.72 (1H, m, K, 2H-indazole),
4.31 (1H, d, H 2H-indazole), 7.50-8.14 (7H, m, naphthalene protons).
MS 292 [M] (7), 291 [M-1] (3), 249 [M-COCH] (9), 194 [G3zH1oNJ] (2), 127 [GoH7] (16), 77 [GHs] (5),
43 [C3H/] (100).
3b IR 3049 (CH- Ar), 2932, 2860 (GH2H-indazole), 1664 (C=0 amide).
'H.NMR | 1.18, 1.71, 2.30, 2.61 (8H, m, Kk ;2H-indazole), 2.71 (3H, s, GBO), 3.67 (1H, m, K, 2H-indazole),
4.22 (1H, d, H 2H-indazole), 7.50-7.97 (7H, m, naphthalene protons).
MS 293 [M+1] (19), 292 [M] (30), 291 [M-1] (14), 250 [M-COCH (31), 127 [G¢H/] (100).
4a IR 3052 (CH- Ar), 2937, 2855 (GH2H-indazole).
"H.NMR | 1.23, 1.71, 2.46, 2.79 (8H, m, ks - 2H-indazole), 2.53 (3H, s, G} 3.70 (1H, m, K, 2H-indazole),
5.20 (1H, d, H 2H-indazole), 7.45-8.41 (7H, m, naphthalene protons).
MS 264 [M'] (5), 263 [M-1] (5), 251 [M-CH] (4), 43 [¢H] (100).
4b IR 3050 (CH- Ar), 2923, 2850 (GH2H-indazole).
'HNMR | 1.19, 1.69, 2.42, 2.72 (8H, m,kk - 2H-indazole), 2.41 (3H, s, G} 3.68 (1H, m, K, 2H-indazole),
5.10 (1H, d, H 2H-indazole), 7.45-7.98 (7H, m, naphthalene protons).
MS 264 [M'] (10), 263 [M-1] (8), 250 [M-CH] (4), 63 [GH5] (100).
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5a IR 3045 (CH- Ar), 2940, 2856 (GH2H-indazole).
"H.NMR | 1.24, 1.68, 1.71, 2.79 (8H, m,kk - 2H-indazole), 3.70 (1H, m, H2H-indazole), 4.80 (1H, d, +2H-
indazole), 7.46-8.41 (12H, m, Ar-H, naphthalenetqms).
MS 324 [M-2] (2), 250 [M-GH,] (5), 127 [G¢H+] (9), 43 [GH-] (100).
5b IR 3049 (CH- Ar), 2924, 2853 (G+2H-indazole).
'"H.NMR | 1.18, 1.56, 1.62, 2.43 (8H, m,kk - 2H-indazole), 3.51 (1H, m, H2H-indazole), 4.66 (1H, d, $2H-
indazole), 7.46-7.99 (12H, m, Ar-H, naphthalenetqms).
MS 326 [M] (5), 250 [M-GH,] (8), 127 [GoH7] (12), 63 [GH3] (100).
6a IR 3437, 3264, 3145 (NH, NB 3046 (CH- Ar), 2929, 2859 (GHH-indazole), 1165 (C=S).
'H.NMR | 1.25, 1.69, 1.95, 2.60 (8H, m,kk - 1H-indazole), 5.16 (1H, s, HH-indazole), 7.25-8.51 (7H, m,
naphthalene protons), 9.46, 9.80 (3H, s, NHyWhich exchangeable by,D).
MS 305 [M+1] (2), 304 [M] (2), 244 [M-CSNH] (2), 151 [GHsN] (100).
6b IR 3381, 3248, 3150 (NH, NB 3050 (CH- Ar), 2926, 2857 (GHH-indazole), 1179 (C=S).
'H.NMR | 1.78, 1.64, 1.91, 2.44 (8H, m,kk - 1H-indazole), 4.82 (1H, s, HH-indazole), 7.23-7.95 (7H, m,
naphthalene protons), 9.30, 10.10 (3H, s, NH, MHich exchangeable by,D).
MS 305 [M+1] (8), 304 [M] (10), 244 [M-CSNH] (5), 77 [GHs] (100).
7a IR 3412 (NH), 3049 (CH- Ar) and 2927, 2859 (£ibenzo[clisoxazole).
'H.NMR | 1.25, 1.59, 1.75, 2.73 (8H, m, ks 7benzo[clisoxazole), 5.15 (1H, sg Benzo[clisoxazole), 7.25-8.78
(7H, m, naphthalene protons), 10.41 (1H, s, NH Wigkchangeable by.D).
MS 250 [M-1] (2), 248 [M-3] (16), 125 [¢Hs] (100).
7b IR 3409 (NH), 3050 (CH- Ar), 2921, 2853 (GHenzo[c] isoxazole).
"H.NMR | 1.21, 1.50, 1.69, 2.45 (8H, m, ks -benzo[clisoxazole), 4.83 (1H, s; Henzo[cisoxazole), 7.25-8.10
(7H, m, naphthalene protons), 11.04 (1H, s, NH Wigiechangeable by.D).
MS 250 [M-1] (1), 249 [M-2] (5), 247 [M-4] (16), 125 Hs] (100).
8a IR Broad band centered at 3432 (NH), 3052 (CH- Arp22854 (CH quinazoline-2-thione).
'H.NMR | 1.22, 1.57, 1.98, 2.47 (8H, ms kK, squinazoline-2-thione), 5.82 (1H, s, Huinazoline-2-thione), 7.04-
8.18 (7H, m, naphthalene protons).
MS | 294 [M] (25), 293 [M-1] (26), 219 [M-CEN,S] (25), 164 [GHgN,S] (100).
8b IR 3417, 3175 (NH), 3050 (CH- Ar), 2923, 2853 (gklinazoline-2-thione).
'H.NMR | 1.18, 1.43, 1.97, 2.23 (8H, ms K, squinazoline-2-thione), 5.62 (1H, s, Huinazoline-2-thione), 7.04-
7.91 (7H, m, naphthalene protons).
MS 294 [M] (30), 293 [M-1] (15), 127 [gH] (100).
9a IR Broad band centered at 3288 (NHB049 (CH- Ar), 2921, 2855 (GHjuinazolin-2-amine).
'H.NMR | 1.26, 1.52, 2.35, 2.65 (8H, ms K, squinazolin-2-amine), 7.42-7.80 (7H, m, naphthalpratons), 8.63
(2H, s, NH which exchangeable by,D).
MS 273 [M-2] (2), 127 [GoH-] (12), 45 [GHg] (100).
9 IR 3293, 3167 (NB), 3053 (CH- Ar), 2923, 2852 (GHjuinazolin-2-amine).
'H.NMR | 1.21, 1.48, 2.31, 2.55 (8H, m; k), squinazolin-2-amine), 7.32-7.78 (7H, m, naphthalpragons), 9.10
(2H, s, NH which exchangeable by,D).
MS 275 [M-2] (10), 127 [GH-] (100),
10a IR 3203 (NH), 3049 (CH- Ar), 2924, 2851 (GHuinazoline), 1678 (C=0, amide).
"H.NMR | 1.21, 1.48, 2.29, 2.42 (8H, mg K, squinazoline), 4.03 (2H, s, GH 7.04-7.44 (7H, m, naphthalene
protons), 9.86 (1H, s, NH which exchangeable b®D
MS 353, 351 [M] (5, 2), 127 [GeH/] (5), 62 [GH14] (100).
10b IR 3208 (NH), 3049 (CH- Ar), 2933, 2854 (GHuinazoline), 1674 (C=0, amide).
'H.NMR | 1.19, 1.39, 2.21, 2.35 (8H, Mkl squinazoline), 3.99 (2H, s, GH 7.09-7.41 (7H, m, naphthalene
protons), 10.02 (1H, s, NH which exchangeable @)D
MS 353, 351 [M] (10, 3), 127 [GgH;] (100.
1lla IR Broad band centered at 3200 (2 NH), 3049 (CH- 28983, 2855 (Chlquinazoline).
'H.NMR | 1.46, 1.62, 2.29, 2.39 (8H, Mgkl squinazoline), 5.31 (2H, s, quinoxaline), 7.32-7(TBH, m, Ar-H,
naphthalene protons), 8.93, 9.93 (2H, s, 2 NH wiixchangeable by,D).
MS 405 [M] (5), 127 [GoH-] (100).
11b IR Broad band centered at 3208 (2 NH), 3049 (CH- 2881, 2850 (CHquinazoline).

128
www.scholarsresearchlibrary.com




Magdy |. El-Zahar et al Der Pharma Chemica, 2010, 2 (4):118-134

"H.NMR | 1.38, 1.51, 2.11, 2.31 (8H, mgkk squinazoline), 5.20 (2H, s, quinoxaline), 7.28-7(X0H, m, Ar-H,
naphthalene protons), 9.12, 10.10 (2H, s, 2 NHtlwixchangeable by,D).
MS 403 [M-2] (10), 127 [GH] (100).
12a IR 3197 (NH), 3047 (CH- Ar), 2932, 2853 (GHuinazoline).
"H.NMR | 1.24, 1.45, 2.29, 2.29 (8H, ms K}, squinazoline), 5.08 (2H, s, GHbenzoxazine), 7.40-7.80 (11H, m,
Ar-H, naphthalene protons), 9.95 (1H, s, NH whiglcshangeable by D).
MS 406 [M'] (6), 127 [GH-] (100).
12b IR 3203 (NH), 3049 (CH- Ar), 2933, 2854 (GHuinazoline).
'H.NMR | 1.18, 1.23, 2.11, 2.25 (8H, m; k), squinazoline), 4.89 (2H, s, GHbenzoxazine), 7.30-7.85 (11H, m,
Ar-H, naphthalene protons), 9.73 (1H, s, NH whisglcshangeable by D).
MS 405 [M-1] (6), 77 [GH:] (100).
13a IR Broad band centered at 3371 (NH3054 (CH- Ar), 2925, 2857 (GHH-chromene), 2218 (€N).
'"H.NMR | 1.45,1.53, 1.61, 2.67 (8H, mg K, g4H-chromene), 4.09 (1H, s, ,MH-chromene), 7.45-7.94 (7H, m,
naphthalene protons), 8.62 (2H, s, Nithich exchangeable by,D).
MS 303 [M+1] (12), 258 [GH140] (25), 128 [GoHg] (46), 62 [GH14] (100).
13b IR 3340, 3218 (NK), 3053 (CH- Ar), 2927, 2859 (GHIH-chromene), 2216 &N).
'H.NMR | 1.41,1.49, 1.59, 2.60 (8H, mskk s4H-chromene), 4.21 (1H, s 4H4H-chromene), 7.38-7.90 (7H, m,
naphthalene protons), 8.88 (2H, s, Nihich exchangeable by,D).
MS 302 [M] (3), 258 [GgH140] (6), 127 [GgH-] (37), 43 [GH-] (100).
l4a IR Broad band centered at 3422 (OH), 3058 (CH- Ar4222851 (CH 4H-chromene), 2194 &N).
'"H.NMR | 1.23, 1.54, 1.70, 2.79 (8H, mg K, g4H-chromene), 3.70 (1H, s,4,MH-chromene), 7.45-8.41 (7H, m,
naphthalene protons).
MS 303 [M] (5), 302 [M-1] (8), 127 [GoH-] (9), 63 [GH3] (100).
14b IR Broad band centered at 3329 (OH), 3053 (CH- Ar}722852 (CH 4H-chromene), 2173 &N).
'"H.NMR | 1.18, 1.50, 1.67, 2.56 (8H, mgkl g4H-chromene), 3.91 (1H, s,,MH-chromene), 7.31-7.81 (7H, m,
naphthalene protons).
MS 303 [M] (9), 127 [GgH/] (25), 78 [GHg] (100).
15a IR Broad band centered at 3424 (OH), 3055 (CH- Arg122859 (CH 4H-chromene), 1705 (C=0).
"H.NMR | 1.24, 1.70, 2.25, 2.79 (11H, mg k) s4H-chromene, COCH), 3.71 (1H, s, l4H-chromene), 7.45-8.41]
(7H, m, naphthalene protons).
MS 318 [M-2] (8), 305 [M- CH] (3), 277 [M-COCH] (3), 128 [GoHg] (62), 77 [GHs] (100).
15b IR Broad band centered at 3408 (OH), 3053 (CH- Ar322854 (CH 4H-chromene), 1703 (C=0).
"H.NMR | 1.19, 1.68, 2.23, 2.68 (11H, mg k) s4H-chromene, COCH), 3.64 (1H, s, l4H-chromene), 7.40-7.91]
(7H, m, naphthalene protons).
MS 320 [M+] (5), 318 [M-2] (7), 127 [gH-] (51), 77 [GHs] (100).

Antimicrobial activity

The in vitro antimicrobial activity of the thirtyysthesized compounds using agar diffusion
method was represented table \Bhile the data of table 4 represented MIC of thsted
compounds in comparing to the reference drugs.elabhvestigated that the compouridsb-

5a,b didn't show any antimicrobial activity and thisghi be explained that these derivatives that
contain cyclohexanone and/or indazole moieties ttacament to naphthalene ring are less
lipophilic agents than the other derivativ@zgb-15a,b thus their diffusions through the bacterial
or fungal cell membranes to induce their activitiese inhibited 1].

The results of table 4 showed that the significamtibacterial activity was obtained in the
presence of tetrahydroindazole-2-carbothioamideetydia,b against gram negative bacteria
E.coli and gram positiv8.subtilus but the activity was lost agairStaureusn comparison with
gentamicin, ampicillin and chloramphenicol. Hexalojmenzoisoxazole in attachment with 1-and
2-naphthalene ringa,b demonstrated significant inhibition agaiBssubtilus moderate activity
againstE.coli and complete activity loss agairStaureuscomparing to gentamicin, ampicillin
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and chloramphenicol. The attachment of hexahydrapdgline-2-thione moiety with 1-
naphthalene rin@a exhibited potent antibacterial activity agail$saureusand gram negative
E.coli and moderate activity agairBtsubtiluscomparing to amoxycillin while its attachment to
2-naphthalene8b abolished the antibacterial agairsicoli and signified the activity against
B.subtilusto be equipotent to gentamicin, ampicillin and catophenicol. The replacement of
the sulfur atom with amino grou@a,b increased the activity againstcoli and intensified the
activity againstB.subtilus and S.aureusto be gentamicin, amicillin and chloramphenicol
equipotent except compou®d which lost activity againsk.aureusGenerally the amino group
improved the antimicrobial activity.

The presence of chloracetamido group instead oamhi@o grouplOa,b gave approximately the
same results of the amino group with significartibition of S.aureusfor both derivatives
comparing with gentamicin, ampicillin and chlorareplcol. Further substitution of the amino
group with quinoxaline nucleukla,b significantly increased the arti.coli activity in addition
to the tested gram positive bacteria when companeth gentamicin, amicillin and
chloramphenicol. When the amino group was substitwtith benzoxazine ring systei?a,b
showed gentamicin and ampicillin equipotency widspect to gram positive bacteria and
amoxycillin equipotency with respect to gram negatibacteria. The presence of
tetrahydrochromene-3-carbonitrile moiety in attaehtrto 2-naphthalene ririglb abolished the
activity against the tested gram negatizeoli, while it showed potent activity against gram
positive bacterigs.aureusand moderate activity agairnBtsubtilusin comparing to amoxycillin.
The replacement of the cyano group of the chronmeoiety with acetyl groud5a didn't affect
the antibacterial activity against gram negateoli and gram positiv&.aureusand increased
the potency againds.subtilus But the activity was highly increased against thgted gram
negative bacteria in case of 2-naphthyl attachrb®ntaking amoxycillin as a reference drug.

It can be concluded that best antibacterial agtiagainst both gram positive and gram negative
bacteria was obtained in the presence of quinoxalimattachment to aminoquinozoline moiety
11a,b. All the derivatives showed weak antifungal effagainsiC-albicansand complete loss of
activity was observed again&tnigerin case of the derivativega,b-8a,b, 9a, 14a, 15a,b while

the derivative®a, 10a,b-12a,b showed weak activity.

Table 3. Antimicrobial activity of newly synthesized compounds

Comp. Inhibition zone (mm)

No. Gram-negative Gram-positive Fungal species
E. B. S. C. albicans A.
coli subtilus aureus niger

la 0 0 0 0 0

1b 0 0 0 0 0

2a 0 0 0 0 0

2b 0 0 0 0 0

3a 0 0 0 0 0

3b 0 0 0 0 0

4a 0 0 0 0 0

4b 0 0 0 0 0

5a 0 0 0 0 0

5b 0 0 0 0 0
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6a 18 19 11 13 16

6b 19 22 11 17 12

7a 17 23 0 11 17

7b 14 18 0 16 12

8a 16 14 17 14 11

8b 15 16 17 12 16

9a 13 14 14 16 14

9b 23 26 18 18 16

10a 27 32 22 22 18

10b 22 17 17 21 20
1lla 20 23 20 22 22
11b 19 24 17 17 21
12a 18 23 16 18 18
12b 21 21 17 14 19
13a 14 13 14 13 15
13b 12 11 11 11 14
14a 16 16 12 13 16

14b 0 14 17 11 11
15a 0 24 16 14 14

15b 17 26 17 13 14
Gentamicin 17 18 18 14 0
Ampicillin 18 18 18 17 15
Amoxycillin 18 18 18 17 15
Tetracyclinol 18 18 22 15 14
Chloramphenicaol 23 20 16 15 14
Fluconazole 18 18 15 15 13
DM SO 0 0 0 0 0

The sensitivity of microorganisms to the testedgmmds is identified in the following manner:

Highly sensitive = Inhibition zone 21-35 mm

Moderately sensitive = Inhibition zone: 11-20 mm

Slightly sensitive = Inhibition zone: 5-10 mm
Not sensitive = Inhibition zone: 0 mm

Table 4: Antimicrobial activity (MIC valuesin ug/ mL) of synthesized compounds and the

standard drugs used in the study

Comp. Minimum inhibitory concentration in pg/mL
no. Gram-negative Gram-positive Fungal species
E. B. S. C. A.
coli subtilus aureus albicans niger
6a >50 >50 0 >200 0
6b >50 >50 0 >150 0
7a >100 >50 0 >200 0
7b >200 >50 0 >200 0
8a >100 >200 >100 >200 0
8b 0 >50 >100 >200 0
9a >150 >50 0 >150 0
9b >100 >50 >50 >100 >150
10a >50 >50 >50 >100 >150
10b >100 >50 >50 >100 >150
1la >50 >50 >50 >150 >150
11b >50 >50 >50 >150 >150
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12a >100 >50 >50 >100 >150
12b >100 >50 >50 >150 >150
14b 0 >150 >100 >150 0
15a 0 >100 >100 >150 0
15b >100 >100 >100 >150 0
Gentamicin >50 >50 >25 0 0
Ampicillin >50 >50 >50 0 0
Amoxycillin >100 >100 >100 0 0
Tetracyclinol >25 >25 >25 0 0
Chloramphenicaol >50 >50 >50 >25 >25
Fluconazole 0 0 0 >25 >100
CONCLUSION

Most of the synthesized compounds exhibited modeaatpotent antibacterial activity against
the tested gram negative and gram positive comfgrdb gentamicin, ampicillin,
chloramphenicol (MIC > 50 pg/mL) and amoxicilli?100 pg/mL) but no one of the derivatives
showed tetracyclinol equipotency (MIC >25 pg/mL).

The antifungal activity of the synthesized compairahges from weak to complete loss of the
activity against the tested fungal species in carapa with the fluconazole.

The resulted antimicrobial activity of the newlynslyesized derivatives didn't be affected by
either substitution at position 1 or 2 of naphthalemoiety, this mean no steric hindrance
affected the activity of the derivatives.

Antioxidant activity

Table 5 presented the antioxidant activity of tbeel derivatives in comparison to ascorbic acid
which showed 96% of DPPH radical inhibition. Theridatives containing N-substituted
(unsubstituted) indazole nucleus with acetyl, mietnyd/or phenyl groups at either 1- or 2-
naphthalene ring2a,b-5a,b didn't show any antioxidant activityThe derivatives carrying
indazole carbothioamide, benzo|c]isoxazole, acetaquinazoline, benzo[bJoxazine,
aminochromene rings at 2-naphthalene moiéty, b, 10b, 12b 13b) and aminochromene,
hydroxychromene moieties at 1-naphthalelfa(14a) showed> 20% DPPH radical inhibitory
effect.

Also the figures showed that the derivatives caomtg 1- and 2- naphthalenyl cyclohexanone
(1a,b), quinazoline-2-thione, aminoquinazoline, benzofalzine at 1-naphthalen8a( 9a, 12a),
aminoquinoxaline, chromene-3-carbonitrile and chenai3-acetyl at 2-naphthalenkll§, 14b,
15b) showed> 50% inhibition of DPPH radicals. Highest anticmd activity > 70% was
obtained by the derivatives containing 1-naphthdlenindazolecarbothioamide
benzo|clisoxazole, acetamidoquinazoline, amiogxatioe and chromene-3-acet@a( 7a, 10a,
113, 15a), 2-naphthalenyl quinazoline-2-thione and quinemsR-amine §b, 9b).
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Table 5: Antioxidant activity of newly synthesized compounds

Comp. % DPPH inhibition
No.
la 55.24
1b 50.10
2a 0
2b 0
3a 0
3b 0
4a 0
4b 0
5a 0
5b 0
6a 70.01
6b 27.90
7a 78.65
7b 24.90
8a 53.75
8b 72.47
9a 54.68
9b 70.10
10a 72.47
10b 21.16
1la 70.13
11b 64.98
12a 50.62
12b 43.63
13a 44.76
13b 27.34
14a 20.97
14b 53.37
15a 70.05
15b 50.23
Ascorbic acid 96.00
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