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ABSTRACT

The present research paper has been focused ohesymtof naphthalene based piperazine moleculexlbpgting
appropriate synthetic steps. Purification of intedfiates and final titted compounds has been done by
recrystallization and also by chromatographic teicjues. Characterization of all the synthesized rnbalene
derivatives including intermediates by physical asmkctral data like IR, Proton NMR and Mass. Biddag
evaluation of the newly synthesized compoundshiir pharmacological activity has been studied &mgnd that

the synthesized compounds were active against (p@sitive and Gram negative bacteria like Satphytocrs
aureus, Escherichia coli, Bacillus subtilis and B$&ella pneumonia by adopting standard protocols.
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INTRODUTION

Naphthalene containing piperazine heretocycles nagélicinally important and molecules possessing tlaem
associated with potent antimicrobial activity, anflammatory and antoxidants etc, which may sugfmsdesign
and development of new antimicrobial agents, arfitammatory and antoxidants’. In view of the im@orte of the
above hetrocyclics the author attempted and prepsoene novel naphthalene based piperazine demtivhe
author in the present work characterized the tittetnpounds and studied the biological activities fioe
synthesized compounds.

Literature survey revealed that the Naphthalenedagperazines designed and synthesized both thelipe and
naphthalene containing molecules influenced by diméque structural makeup of Mefloquine and TMC207
respectively [1]. These compounds were evaluatedttfeir anti-mycobacterial activity against drugnsiéive
Mycobacterium tuberculosids;Rv. Another series of N -[2-(2-naphthyl)ethyl]pipemyl quinolones containing a
carbonyl related functional groups (oxo- or oxyiodn on the ethyl spacer and evaluated for antiliatte
activity[2].Antifungal activity and synthesis of Keto,3-carboxy,6,7-methyene,1,2,3,4-tetrahydro tiegene
derivatives was reported[3].Antimicrobial activity naphthalene derivatives against wide range tiqmens was
also mentioned[4].Novel quinoline and naphthalemgivdtives as anti mycobacterial agents by Ramsirank
Upadhayaya et al[5] exists. Synthesis of antifungatibacterial and antitubercular activities ofrgopiperazine
derivatives was studied [6-8].Electrochemical prtipe of naphthalene derivatives were studied by
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Banukoz[9].Antidepressant activity of phenothaitdlif,2H,3H,4H-naphthalene derivatives reported[[t0liew
of the above the author find the importance of INbplene based piperazines as potent biologicailyoitant
compounds and succeeded in synthesis of the saigamds.

MATERIALS AND METHODS

The following chemical were used in the presentlytof synthesis of Naphthalene containing pipezisech as
Naphthalene, Benzoyl chloride, Acetone, Sodium riddoSodium sulphate, Absolute alcohol, Dimethyhfamide,
Isopropyl alcohol, Hexane and Ethyl acetate from &ihe chemicals(LR grade).Anhydrous Aluminium
chloride(AR grade), Carbon disulphide LR grade, i&ad borohydride, (#@pi-chlorohydrin AR from Merck
chemicals. Molecular sieves (4A) LR from Wilson dafitories.4-MethylPiperazine, 4-EthylPiperazineyiolyl)
piperazine, 4-phenyl piperazine and 1-(4-nitrophepiperazine were from Alfa Aesar chemicals(ARdg ) were
used in the present work.

For biological activity: (antimicrobial): Cup-plate agar diffusion methodror the Nutrient Broth medium,
Nutrient Agar medium, Dimethyl sulfoxide (DMSO), ftofloxacin and Distilled water. Bacterial organsmsed

were Gram-positive bacteria and Gram-negative bacseich as Satphylococcus aureus, EscherichigRatillus

subtilis and Klebsiella pneumonia respectively wesed.

Instruments used:

The following are the instruments used for the abgarization of synthesized compounds such as Mgfibints
were recorded on Melter Fp-51 instrument and amwacted. Infrared spectra were recorded on Brikedel
283B and Nicolet-740 FT-IR instruments and values given in crif.Proton magnetic resonance spectra were
recorded on Varian Gemini-200,Varian unit-500 anc#ce 300 MHz, BrukerUx-NMR instrument and the skasp
were made in CDGlusing tetra methyl silane (IM®i) as the internal standard. A mass spectrunczrded on VG
Micromass 7070H (ESI and El) and was given in masts (m/z).Each reaction was monitored by TLC king
appropriate solvent system, which was selectediflyand error method. Pre-coated TLC plates (Or25sitica gel)
were obtained from E. Merck. All solvents extrastsre washed with water, brine, dried over anhydidassO,
and concentrated at reduced pressures on BuchBR-&fary evaporator below %D.For biological activity study
of synthesized compounds Laminar air flow cabirgubator, Refrigerator, Micropipettes,Culture plBtgling
tubes, Eppendorf tubes and Aerosol resistant tgre wsed.

Experimental methodology:

The various derivatives with naphthalene based rpgiee compounds have got various activities likdi-a
inflammatory, antioxidant, anticancer, hypoglycemantibacterial, antifungal, antitubercular, antianial etc. In
continuation of such investigations and in a seéochess toxic and pharmacologically more potdrdixivatives,

The author has been taken up the synthesis andnpbalogical evaluation of some new naphthalene dbase
piperazine derivatives. In view of the biologicaigortance of the naphthalene and piperazines itphkamed to
synthesize 1-(naphthalen-1-yl (phenyl)methoxy)-3-(4-substitutd pipera-zin-1-yl) propan-2-ols (4a-4e)
compounds and to screen them for antimicrobialvigti The compounds have been synthesized and were
mentioned in th&cheme 1.

Experimental procedure: The preparation of Naphthalene based piperazinasisis of four steps and was as
follows.

Preparation of naphthalen-1-yl (phenyl) methanone(tA solution of naphthalene(5.0g,0.031moles) in 13.6Mm
carbon disulphide and a solution of Anhy.AJ@8.2g,0.023moles) and benzoyl chloride(3.29,0.088s) in 5.6ml

of carbon disulphide were added and stirred abrr2hir and the stirring was stopped based on the pilogress.
Then, the reaction mixture was hydrolyzed in watggr organic phase was evaporated under reduesdype and
the resultant residue was extracted with ethylaaeefThe combined extract was washed with waté@néz,10 ml

each) followed by brine (10 ml), dried over anhytdscsodium sulfate, filtered and concentrated taiobtrude
residue of napthalen-1-yl-phenyl-methanone.The eémabidue was purified over silica gel using solveixture

hexane and ethyl acetate(9:1) as eluent to getal@pti-yl-phenyl-methanone as crystalline powdeeld¥5gm

(75%); Melting point:112-1%, R:0.42 (hexane: ethyl acetate 9:1) IR (KBr) tm3067(C-H str;
aromatic),1681(C=0 str; ketone), MASS (ESI) : 25%N4]",105 (100% base peak, benzoyl ion).

375



D. Ravi Kumar et al Der Pharma Chemica, 2016,8 (18):374-379

cl
n 5 AnhyAICIg
i, 2rr girring

nephthdere  penzoyl chloride naphthalen- 1-yl(phenyl)methanone

@
rt, 2hr, irri
Ehand | NaBHa

O\\¢//Z£\b OH

7 (+/-) epi-chlarohydrin
NaH Dry DMF
rt, 16hr girring

2-((naphthden-1yl (pheny)mehoxy)methyloxirane naphthalen-1-yl (phenyl) methanal

) e

RH R
16hrreflux 2-propanol

4a *N\T)\I’CH3
H
OVT\/R b TN NCHCHs
© NN
i NN )
e N NK

1{(naphtlslen1-yl wwm)%@-m bditutedpiperaan1-yi)propan-2-0ls

SCHEME-1

Preparation of Napthalen-1-yl-phenyl-methanol (2):Napthalen-1-yl-phenyl-methanoii&) (1 g, 4.2mmol) was
taken in ethanol (20 ml) and the mixture was codte@°C. (ice bath). Sodium borohydride (0.2g, 5180 was
added to this solution, the cooling bath was rerdoaed the reaction was stirred at rt for 2 h. Resgrof the
reaction was monitored by TLC, and after completiérthe reaction the mixture was quenched by aattlitif ice
pieces; the volatiles were removed under reducedspre and extracted with ethyl acetate (2timesnfi0The
combined extract was washed with water (2times,1@awch) followed by brine (10 ml), dried over anhyas
sodium sulfate, filtered and concentrated to obfaimne light yellow colored residue of napthalenkblyenyl-
methanol (0.76g, 76%). Yield: 0.76gm (76%); MeltiRgint: 120-129C,R:0.32 (hexane: ethyl acetate 8:2) IR
(KBr) cm:3400(0-H str; alcoholic), 3080(C-Hstr; aromati2g51(C-H str; aliphatic), 1672(C=Cstr; aromatid)
NMR [CDCl;, 300 MHz]: 6=1.9 (s, 1H,-®-OH), 3= 5.9(s,1H,-®), 8=7.15(t,1H,ArH),6=7.3 (t, 2H, Ar-
H),6=7.5(d,2H, ArH), 6=7.52(t,1H,ArH), 6=7.54(t,1H,ArH), 6=7.59(t,1H,ArH),5=7.70(d,1H,ArH), 6=7.9
(d,1H,Ar-),6=7.85(d,1H,ArH),5=8.0(d,1H,ArH).
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Preparation of 2-((naphthalen-1-yl(phenyl) methoxy)methyl) oxirane(3): Napthalen-1-yl-phenyl-methan¢2)
(1g, 4mmol) was dissolved in dry DMF (1mL), cooled °C and sodium hydride (0.12g, 5mmol) was added
portion wise. Then, cooling bath was removed arel mbaction mixture was stirred at rt for 30 min)ef#
chlorohydrin (0.64mL, 8.4mmol) was added and stgnvas continued for further 16 hr at rt. Reactitrture was
concentrated under reduced pressure; ice-cold wedsradded and extracted with ethyl acetate (2tih@sml
each).The combined extract was washed with watené¢®,10 ml each) and brine (10 ml). Organic layas dried
over anhydrous sodium sulfate, filtered and corre¢ad to obtain light yellow colored residue (0.62%).with the
yield of 0.62gm (62%); Melting point:118-14®,R:0.72(hexane: ethyl acetate #3)NMR [CDCl;, 300 MHz]: &
=2.84, 2.92 (d, 2H, B,-CH- of oxirane),6=2.5(p,1H,-CH-CH-CH,-),6=3.57, 3.7(d,2H,0-8,-CH),6=5.9(s,1H,-
CH-0), 6=7.7(d,1H,ArH),6=7.5(t,1H,ArH),6=7.85(d,1H,ArH),6=7.9 (d,1H,ArH), &=7.5(t,1H,ArH),6=7.52
(t,2H,Ar-H), 6=8.0 (d,1H, ArH), 6 =7.52(d,2H,ArH), =7.2(t, 1H,ArH),6=7.1(t, 1H, ArH).

Prepartion of 1-(naphthalen-1-yl(phenyl)methoxy)-3¢4-substituted piperazin-1-yl) propan-2-ols (4a-4e)
Oxirang3) (0.3g, 1.02mmol) an&H (0.27g, 1.02mmol) were dissolved in 2-propanol f8p and the mixture was
refluxed for 16 hr and the reaction was monitorgd Ti.C. After completion of reaction the mixture was
concentrated under reduced pressure to get thjcidlias a crude product. Crude product was purifigdolumn
chromatography (eluent: ethyl acetate, hexane; igmadelution) to obtain purel-(naphthaalen-1-yl({pyiE
methoxy)-3-(4-substituted piperazin-1-yl)propani@tda-e).Yield:0.139(45%),Melting point:122-124
MASS(ESI): 391[M+1], 'H-NMR [CDCl;, 300MHz]$=2.25(s,3H,-El3),6=2.32(t,4H,-&,-CH,of piperazine),
8=2.7(t,4H,-CH,-CH,of piperazine)$=2.95, 2.8(d,2H, -CH-H,-N-),6=4.1(p,1H,-CH-CH-CH,),6=3.75(s,1H,-CH-
H), 6=3.35, 3.2 (d,2H,-8,-CH),6=6.35(s,1H,-Ei-0),6=7.7(d,1H,Ar-), 6=7.5 (t,1H,ArH), 6=7.9(d,1H,Ar-
H),6=7.95(d,1H,ArH), 6=7.56 (t,1H, ArH),6=7.51(t,1H, ArH), 6=8.1(d,1H, ArH),5=7.52(d,2H, ArH),
8=7.2(t,2H, ArH), 8=7.15(t,1H, ArH).The detailed Mass antH-NMR spectrum of compound (4a ) was
incorporated in figure-5 and 6 respectively.

Biological evaluation for anti-bacterial activity:

The antibacterial activity of the substitutée(naphthalen-1-yl (phenyl)methoxy)-3-(4-substitutd piperazin-1-
yl)propan-2-ol(4a-4ehas been studied against four different strainsaateria by cup-plate agar diffusion method
by measuring the zone of inhibition in mm. Said iB+#gositive bacteria and Gram-negative bacteria \setected
for the said activity of synthesized compounds.

The bacterial growth inhibition can be measurediwy methods namely cup plate method and seriatidiiu
method. Nutrient broth has been used for the patioar of inoculums of the bacteria and nutrientragaused for
the evaluation of antibacterial activity as Baakdulture medium. Composition of the nutrient ageadium such
as Peptone 5gm, Sodium chloride5gm, Beef extr&gni, Yeast extract 1.5gm, Agarl.5gm, Distilled waip

t01000mLpH: 7.4+0.2 were used.

Procedure: (Cup plate method):The test organisms were sub cultured using nutbeoith medium. The tubes
containing sterilized medium were inoculated wiéispective bacterial strains. After incubation at18T for 24
hours, they were stored in refrigerator. The simdkures were maintained. The flasks were incubate7+£C for
48 hours before the experimentation.

Solution of the test compound was prepared byotisgy the sample in DMSO.A reference standard Hoth
Gram-positive and Gram-negative bacteria was mgdiidsolving accurately weighed quantity of Cipoogicin in
sterile distilled water. The nutrient agar mediumsveterilized by autoclaving at PZ1for 15min. The petriplates,
tubes and flasks plugged with cotton were stedlie hot air oven at 18C for an hour. Into each sterilized
petriplate, about 25 ml of molten nutrient agar medinoculated with the respective strains of baatevas
transferred, aseptically. The plates were lefoatw temperature to allow solidification. In eachtpl cups of 10mm
diameter were made with sterile borer. Then 10Githe test solution of each compound in concemtnatf 50,
100, 200 pg/ml was added to the respective cupstieglly. The plates were kept undisturbed for atte2hours in
refrigerator to allow diffusion of the solution merly into the nutrient agar medium. After the ibation of the
plates at 37+ for 24 hours, the diameter of the zone of infobisurrounding each of the cups was measured with
the help of the scale and tabulated. All the experits were carried out in triplicate. Simultanegusintrols were
maintained employing 0.1ml of DMSO to observe tlavent effects. Results of anti-bacterial activiby
compounds are presentedTiable-1(Gram-negative bacteriajable-2. (Gram-positive bacteria) arthble-3 and
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figure-1 give the antibacterial activity data of test compdsl which are active against four organisms at one
concentration i.e., 200ug/ml and labeled accorging!

RESULTS AND DISCUSSION

Total of five compounds were prepared by adoptitajdard procedure. In which 1-(4-methylpiperaziphi3-
(naphthalen-1-yl (phenyl) methoxy) propan-24al) was obtained as a brown solid,yield: 0.13g (45%) melting
point:122-124C.1-(4-ethylpiperazin-1-yl)-3-(naphthalen-1-yl(plydmethoxy)propan-2-gb)was  obtained as
yellow solid with an yield of 0.2g (60%), meltingpint:135-138C was recorded.1-(naphthalen-1-yl (phenyl)
methoxy)-3-(4-phenylpiperazin-1-yl)propan-24@ic) was obtained as yellow solid have an yield of 0.{5%%)
with melting point: 160-16C.1-(naphthalen-1-yl(phenyl)methoxy)-3-(4-(4-nitfahenyl) piperazin-1-yl)propan-2-
ol(4d) was obtained as dark yellow solid, yield - 0.14§%3 and melting point of 152-183 were recorded. 1-
(naphthalen-1-yl(phenyl)methoxy)-3-(4-(o-tolyl)pipein-1-yl)propan-2-o{4e) was obtained as yellow solid, yield-
0.15g (52%), melting point - 160-1%11-(naphthalen-1yl(phenyl)methoxy)-3-(piperaziy}propan-2-ol¢a-4¢
compoundsvere synthesized as pecheme IThe details of IR'H-NMR and Mass spectral data for the synthesised
1-(naphthalen-1-yl (phenyl) methoxy)-3-(4-subsgtlitpiperazin-1-yl) propan-2-ols compoun@a-4e)and their
precursors namel$,2 and 3 were incorporated. The synthesized derivatiidss4e) has been evaluated for their
antibacterial activity against Gram-positive (Stgphoccus aureus, Bacillus subtilis) and Gram-niggat
(Escherichia coli, Klebsilla pneumonia) bacteria tmgasuring the zone of inhibition. The results hé&esn
compared with a broad spectrum antibacterial agptofloxacin as standard drug. Among all the sgsthed
compounds, compourdt(R= 4-phenyl piperazin-1-yl4b(R= 4-ethyl piperazine-1-ylje (R=4-(2-methyl phenyl)
piperazin-1-yl) were found to be more effectiverthbe other compounds. The compodind4cshowed maximum
activity against E.coli, K.pneumonia at 200pg/mthazone of inhibition 6mm.The compouAd showed maximum
activity against S.aureus at 200ug/ml with zonénbfbition 6mm.The compoundb showed less activity against
Gram-positive bacteria (B.subtilis) at 200ug/mliwitone of inhibition 4mm, whereas compouddéR= 4-methyl
piperazine-1-yl),4d (R= 4-(4-nitro phenyl) piperazine-1-yl) did not shaany zone of inhibition at all three
concentrations tested. The compodredshowed maximum activity against Gram-negative dk.&.pneumonia)at
200pg/ml with zone of inhibition 5mm but are leastive against Gram-positive (S.aureus, B.sub@is}00ug/ml
with zone of inhibition 4mm.The compoudd and4d were inactive at all concentrations tested, agdiodt Gram-
positive and Gram-negative organisms. Among aké¢hcompounds, piperazine ring substituted withlety) and
simple phenyl ring(4c) and with 2-methyl phenyl substitutiof@e) showed good activity against all the four

organisms tested.
Table 1. Antibacterial activity of 1-(naphthalen-1yl (phenyl)methoxy)-3-(4-substituted piperazin-1-yJpropan-2-ol (4a-e) (Gram negavive

bacteria)

Compound Escherichia coli Klebsilla pneumonia
Concentration(pug/ml) Concentration(pg/ml)
50 100 200 50 100 200

4a NA NA NA NA NA NA
4b NA 2mm 6mm NA 2mm 4mm

4c NA 2mmr 6mmr NA NA NA

4d NA NA NA NA NA NA
4de NA 2mm 5mm NA 3mm 5mm|

Ciprofloxacin | 10mm| 12mm_ 14mm 10mmn  12mm  14mm

All values are expressed as zone of inhibition in.m
NA =No activity, Standard = Ciprofloxacin.

Table 2. Antibacterial activity of 1-(naphthalen-1yl(phenyl)methoxy)-3-(4-substituted piperazin-1-ylpropan-2-ol (4a-e) (Gram positive

bacteria)
Compound Steptocacus Aureus Bacilus Subtilis
Concentration(pug/ml) Concentration(pg/ml)
50 100 200 50 100 200
4a NA NA NA NA NA NA
4b NA 2mm 4mm NA 2mm 5mm
4c NA 2mm 6mm NA 2mm 4mm
4d NA NA NA NA NA NA
4de NA 2mm 4mm NA 2mm 2mm|
Ciprofloxacin | 10mm| 11mm 13mm 10mm 11mm  13mm

All values are expressed as zone of inhibition im.m
NA =No activity, Standard = Ciprofloxacin.

378



D. Ravi Kumar €t al

Der Pharma Chemica, 2016,8 (18):374-379

Table 3. Antibacterial activity of 1-(naphthalen-1yl(phenyl)methoxy)-3-(4-substituted piperazin-1-ylpropan-2-ol (4b, 4c, 4e) at 200pg/ml

concentration
Compound Escherichia coli| Kebsiella pneumonia]  Staphococcus aureus| Bacius subtilig
4b 6mm 4mm 4mm 5mm
4c 6mm 6mm 6mm 4mm
4e 5mm 5mm 4mm 2mm
Ciprofloxacin 14mm 14mm 13mm 13mm

Figure-1. Antibacterial activity of 1-(naphthalen-1-yl(phenyl)methoxy)-3-(substituted piperazin-1-yl)popan-2-ol (4b, 4c, 4e) at 200ug/mi
concentration(Bar diagram)
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