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ABSTRACT

A new series of 1-(substituted)-2-({5-[ (naphthal en-1/2-yloxy)methyl] -1,3,4-oxadiazol -2-yl } sulfanyl)ethanone 5 was
synthesized by reacting 5-[ (naphthal en-1/2-yloxy)methyl] -1,3,4-oxadiazole-2-thiol 4 with appropriate a-haloketones
by multistep organic synthesis. The newly synthesized compounds were characterised by IR, *H NMR, mass spectral
data and elemental analysis. They were evaluated for antioxidant properties. Few of them exhibited promising
activities.

Keywords: 1,3,4-oxadiazoley- andp-Naphthol, Antioxidant.

INTRODUCTION

Man has always been fascinated with things thatldvéxelp him remain youthful and healthy. This desaf
mankind is answered through antioxidants. Antioridglay a key role in achieving optimum health &orevity.
The much hype about antioxidants among peoplarnbuatied to their ability to combat deadly diseaséectively.
They help prevent cancer, prostatitis, heart deseeataracts, allergies, inflammation and respiyatliiseases such
as bronchitis and asthma [1]. Hence efforts aragyoin continuously to discover more efficient axiti@nt drugs in
order to accomplish our health goals [2-3].

Synthetic organic chemistry has always playeda witle in drug discovery process. Many of the drirguse in the
last fifty years or more have been of syntheticsemi-synthetic origin. Among the several synthasinevel
compounds, oxadiazoles draw the attention for thale applications. The capacity of 1, 3, 4-oxadiazucleus to
undergo variety of chemical reactions have madeeidicinal backbone on which number of potentialenoles can
be constructed. In fact there are a number of davgdlable in the market like raltegravir, an agttioviral drug,
nesapidil, a class IV antiarrhythemic drug, furashéz a nitro furan derivative possessing a strontjpacterial
activity, tiodazosin, an antihypertensive drug,af@iazole, a hypnotic drug, BB-83698 an antibadtexignt, all of
which incorporate the oxadiazole ring [4]. Also doented data suggest that 1, 3, 4 — oxadiazolesep®strong
pharmacological properties such as antitumor [5-d&halgesic, anti-inflammatory [8-12], antimitoticl3],
antiallergic [14], urease inhibitory [15], cytotoxi[16], antimycobacerial [17], antidiarrheal [18Muscle
relaxant[19], photo and electro- luminescence [A®}potensive [21], hypnotic and sedative [22-28Mhti-
tubercular, antimalarial [24-25], as well as diia¢26] property.
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In addition, naphthalene containing drugs are alalable in the market, such as nafacillin, naféf tolnaftate,
terbinafine etc, which play vital role in the caitof microbial infection. 1,3,4-Oxadiazoles canginaphthalene
moiety have exhibited good antimicrobial [27], anflammatory [28] and antimycobacterial activity7].

From our laboratory we have reported the synthe$iseveral new series of bioactive 1, 3, 4 — oxaul@
derivatives [29-33]a- andf-naphthols and related compounds being identifiedciive components, we attempted
the synthesis of naphthyl substituted 1,3,4-oxad@zerivatives. The new compounds were evaluabedhfeir
antioxidant properties.

MATERIALS AND METHODS

Chemistry

Melting points were determined using open capillamgthod and are uncorrected. The IR spectra (in pelets)
were recorded on a Shimadzu FT-IR 157 spectronmieter’H NMR spectra were recorded on a Bruker AMX-400
(400 MHz) or Bruker AC 300 F (300 MHz) spectromaising TMS as an internal standard. The chemidéiksire
expressed iR scale downfield from TMS and proton signals amidated as s= singlet, d= doublet, t= triplet, g=
quartet, m = multiplet. The mass spectra were debeither on a Jeol IMS-D 300 mass spectrometzatipg at
70 eV. CHN analysis was carried out on a VARIO HL#lementar Analysensysteme GmBH).

General procedure for the preparation of ethyl (najnthalen-1/2-yloxy)acetate (2)

To a clear solution ofi/p-naphthol (0.144g, 1mmol) in dry acetone (10ml) apdtassium carbonate (0.152g,
1.1mmol), ethyl chloroacetate (0.134g, 1.1mmol) wdsled. The reaction mixture was stirred for 36 Hitse
contents were filtered and the filtrate was sudeebswashed with water (R 20 mL), saturted brine solution &
20 mL) and dried over anhydrous 48&,. Organic layer was evaporated to dryness. Crudmlyst was
recrystallized using a mixture of ethyl acetate hagane.

Ethyl (naphthalen-1-yloxy) acetate; Yield= 95%, ®= 52C.
Ethyl (naphthalen-2-yloxy) acetate; yield= 94%, = 44C.

General procedure for the preparation of 2-(naphth&en-1/2-yloxy)acetohydrazide (3)

To a clear solution of ethyl (naphthalen-1/2-yleaggtate? (1 eq) in ethanol (10 vol), hydrazine hydrate (&d)
was added slowly. The contents were refluxed onatembath for 4 hrs. The reaction mixture was cotre¢ed
under vacuum. On cooling, hydrazide began to sépaffde solid obtained was filtered and recrystatli using
ethanol.

2-(Naphthalen-1-yloxy)acetohydrazide; Yield= 96% P 156C.
2-(Naphthalen-2-yloxy)acetohydrazide; Yield= 96% P 154C.

General procedure for the preparation of 5-[(haphttalen-1/2-yloxy)methyl]-1,3,4-oxadiazole-2-thiol (4)

To astirred solution oR-(naphthalen-1/2-yloxy)acetohydrazi@g1 eq) in ethanol was added KOH (1.5 eq). To
this mixture carbon disulphide (1.5 eq) was addexp dvise at room temperature with continuous stiyriStirring
was continued for two more hours to ensure the ¢etegonversion of hydrazide in to its potassiuth 3de white
precipitate obtained was heated under reflux dgiméilevolution of HS was completely ceased. It was further heated
until an almost pale yellow solution was seen. $blwent was removed under reduced pressure andgltrie was
dissolved in water, acidified with dil HCI. The tdigng product was filtered, washed with water afkd. It was
recrystallized from ethanol.

5-[(Naphthalen-1-yloxy)methyl]-1,3,4-oxadiazoletfdl; Yield=88%, M.Pt=114C.
5-[(Naphthalen-2-yloxy)methyl]-1,3,4-oxadiazole{fidl; Yield=90%, M.Pt=164C.
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General procedure for the preparation of 1-(substitited)-2-({5-[(naphthalen-1/2-yloxy)methyl]-1,3,4-
oxadiazol-2-yl}sulfanyl)ethanone (5 a-%)

Preparation ob’b: To a solution of 5-[(naphthalen-2-yloxy)methyl3]4-oxadiazole-2-thiol (2.58g,10 mmai)
acetone (25 ml) and triethylamine (1.37mL,15mméixhloro phenacyl bromide (2.56g, 11mmol) was adaled
heated to reflux for 2 hrs. The reaction mixtureswancentrated and the residue was dissolved ml50f ethyl
acetate and successively washed with watex @5 mL), saturated brine solution €125 mL) and dried over
anhydrous Nz50,. Organic layer was evaporated to dryness. Crudéust was recrystallized using a mixture of
ethyl acetate and hexane.

5a: 1-({5-[(Naphthalen-1-yloxy)methyl]-1,3,4-oxadiaz®tyl}sulfanyl)propan-2-one:

Yield 79%, m.p. 76-7T; IR (KBr) y/cm’: 3062 (Ar C-H stretching), 2910 (Aliph C-H stresh), 1720 (C=0),
1662 (C=N oxadiazole ring), 1602, 1581, 1575 (C=1%3 (C-O-C);H NMR (300MHz, CDC})): & 2.34 (s, 3H, -
CHg), 4.27 (s, 2H, O-CH, 5.41 (s, 2H, S-Cp), 7.21-7.26(dd, 1H, J=9.0 Hz, naphthyl ringJ,41-7.58 (m, 3H,
naphthyl ring),7.79-7.85 (m, 3HNaphthyl ring); LC-MS (m/z): 315 (M+1), (M.F-16H14N203S).

5a: 1-({5-[(Naphthalen-2-yloxy)methyl]-1,3,4-oxadiaz@}yl}sulfanyl)propan-2-one:

Yield 82%, m.p. 111-11€; IR (KBr) y/cm™ 3059 (Ar C-H stretching), 2914 (Aliph C-H stresh), 1718 (C=0),
1624 (C=N oxadiazole ring), 1595 (C=C), 1155 (C-€ NMR (300MHz, CDC}): 5 2.37 (s, 3H, -Ch), 4.23 (s,

2H, O-CH), 5.34 (s, 2H, S-C}), 7.19-7.23(dd, 1H, J=9.0 Hz, naphthyl ringJ.37-7.54 (m, 3H, naphthyl ring),
7.76-7.81 (m, 3HNaphthyl ring); LC-MS (m/z): 315 (M+1)(M.F- C;¢H14NO3S).

5b:1-(4-Chlorophenyl)-2-({5-[(naphthalen-1-yloxy)metht,3,4-oxadiazol-2- yl}sulfanyl)ethanone:

Yield 77%, m.p. 96-9T; IR (KBr) y/cm’: 3049 (Ar C-H stretching), 2912 (Aliph C-H stresh), 1689 (C=0),
1624 (C=N oxadiazole ring), 1597, 1521 (C=C) 1188Q-C); '"H NMR (400MHz, DMSO-g): & 5.11 (s, 2H, O-
CHy), 5.57 (s, 2H, S-C}J, 7.12-7.14 (d, 1H, J=7.2 Hz, naphthyl ring), 7484 (t, 1H, J=8.0 Hz, naphthyl ring),
7.46-7.55 (m, 2H, naphthyl ring), 7.62-7.64 (d, 249.0 Hz, Ar-H meta to -Cl), 7.87-7.89 (d, 1H, B8z,
naphthyl ring), 8.01-8.05 (d, 2H, J=9.0 Hz, Ar-Hhar to —Cl), 8.07-8.09 (d, 2H, J=8.8 Hz, naphthgb); LC-MS
(m/z): 411 (M+1), 413 (M+2), (M.F- £H;5CIN,O5S).

5b:  1-(4-Chlorophenyl)-2-({5-[(naphthalen-2-yloxy)meth,3,4-oxadiazol-2 yl}sulfanyl)ethanone:

Yield 91%, m.p. 147-14€; IR (KBr) y/cm™ 3055 (Ar C-H stretching), 2918 (Aliph C-H strenp), 1683 (C=0),
1631 (C=N oxadiazole ring), 1591 (C=C) 1172 (C-O-%) NMR (400MHz, DMSO-g): & 5.10 (s, 2H, 0-Ch,
5.49 (s, 2H, S-Ch), 7.21-7.24 (d, 1H, J=9.0 Hz, naphthyl ring), 78380 (t, 1H, J=7.2 Hz, naphthyl ring), 7.45-
7.49 (t, 2H, J=7.8 Hz, naphthyl ring), 7.61-7.64 281, J=8.8 Hz, Ar-H meta to -Cl), 7.77-7.79 (d,,118.0 Hz,
naphthyl ring), 7.84-7.86 (d, 2H, J=9.2 Hz, naphting), 8.00-8.04 (d, 2H, J=8.8 Hz, Ar-H ortho+t€l); LC-MS
(m/z): 411 (M+1), 413 (M+2), (M.F- £H15CIN,O5S).

5c¢:1-(4-Fluorophenyl)-2-({5-[(naphthalen-1-yloxy)methi,3,4-oxadiazol-2 yl}sulfanyl)ethanone :

Yield 93%, m.p. 109-11Q; IR (KBr) y/cm™: 3050 (Ar C-H stretching), 2917 (Aliph C-H strenp), 1671 (C=0),
1624 (C=N oxadiazole ring), 1588 (C=C) 1155 (C-Q-€) NMR (400MHz, CDC)): & 4.92 (s, 2H, O-Ch), 5.45
(s, 2H, S-CH), 6.98-7.00 (d, 1H, J=7.6 Hz, naphthyl ring), 772193 (m, 2H, naphthyl ring), 7.51-7.54 (m, 1H,
naphthyl ring), 7.82-7.85 (m, 3H, naphthyl ring)08-8.10, 8.25-8.28 (m, 4H, Ar-H ortho and metaRp LC-MS
(m/z): 395 (M+1), (M.F- GH;sFN,O5S).

5'c:1-(4-Fluorophenyl)-2-({5-[(naphthalen-2-yloxy)meth,3,4-oxadiazol-2 yl}sulfanyl)ethanone:

Yield 87%, m.p. 130-13C; IR (KBr) y/cm™ 3051 (Ar C-H stretching), 2919 (Aliph C-H streab), 1675 (C=0),
1626 (C=N oxadiazole ring), 1593 (C=C) 1156 (C-Q-€) NMR (400MHz, CDCJ): 5 4.91 (s, 2H, 0O-Ch), 5.36
(s, 2H, S-CH), 7.17-7.22 (m, 3H, naphthyl ring), 7.23-7.29 (b, naphthyl ring), 7.37-7.41 (m, 1H, naphthyl
ring), 7.46-7.50 (m, 1H, naphthyl ring), 7.76-7@0, 3H, 1H of naphthyl ring, 2H of Ar-H), 8.056®. (m, 2H, Ar-
H); LC-MS (m/z): 395 (M+1), (M.F- GH15FN,O5S).

5d:1-(4-Nitrophenyl)-2-({5-[(naphthalen-1-yloxy)metHyl,3,4-oxadiazol-2-yl}sulfanyl)ethanone:

Yield 92%, m.p. 190-19C; IR (KBr) y/cm™ 3042 (Ar C-H stretching), 2920 (Aliph C-H streah), 1678 (C=0),
1625 (C=N oxadiazole ring), 1597 (C=C), 1510 \Bymmetric stretch), 1384 (NGymmetric stretch), 1161 (C-
O-C); '"H NMR (400MHz, DMSO-¢): § 5.18 (s, 2H, O-CH), 5.57 (s, 2H, S-CH), 7.12-7.14 (d, 1H, J=7.2 Hz,
naphthyl ring), 7.39-7.43 (t, 1H, J=8.0 Hz, naphttiyg), 7.47-7.54 (m, 3H, naphthyl ring), 7.86-9.&l, 1H, J=8.8
Hz, naphthyl ring), 8.07-8.09 (d, 1H, J=8.8 Hz, mdwy! ring), 8.22-8.25 (d, 2H, J=9.2 Hz, Ar-H mdta—-NG,)
8.33-8.36 (d, 2H, J=9.0 Hz, Ar-H ortho to —)OLC-MS (m/z): 422 (M+1), 423 (M+2), (M.F- £H1sN305S).
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5'd:1-(4-Nitrophenyl)-2-({5-[(naphthalen-2-yloxy)methyl,3,4-oxadiazol-2 yl}sulfanyl)ethanone:

Yield 91%, m.p. 155-156; IR (KBr) y/cm™: 3045 (Ar C-H stretching), 2918 (Aliph C-H streob), 1691 (C=0),
1627 (C=N oxadiazole ring), 1597 (C=C), 1521 @N\Bymmetric stretch), 1400 (NGymmetric stretch), 1165 (C-
O-C); '"H NMR (400MHz, DMSO-¢): § 5.17 (s, 2H, O-CH), 5.49 (s, 2H, S-C§), 7.21-7.24 (d, 1H, J=8.8 Hz,
naphthyl ring), 7.35-7.39 (t, 1H, J=8.0 Hz, naphttiyg), 7.44-7.49 (t, 2H, J=8.2 Hz, naphthyl rin@)77-7.79 (d,
1H, J=8.0 Hz, naphthyl ring), 7.82-7.86 (dd, 2H8.3=Hz, naphthyl ring), 8.22-8.24 (d, 2H, J=8.8 WrH meta to
-NO,) 8.33-8.35 (d, 2H, J=8.8 Hz, Ar-H ortho to -NOLC-MS (m/z): 422 (M+1), 423 (M+2), (M.F-
C21H15N30sS).

5e: 2-({5-[(Naphthalen-1-yloxy)methyl]-1,3,4-oxadiaz®tyl}sulfanyl)-1-phenylethanone:

Yield 83%, m.p. 105-106; IR (KBr) y/cm™: 3055 (Ar C-H stretching), 2920 (Aliph C-H streab), 1685 (C=0),
1631 (C=N oxadiazole ring), 1587 (C=C), 1179 (C-’& NMR (300MHz, CDC}): & 4.97 (s, 2H, O-Ch), 5.44
(s, 2H, S-CH), 6.98-7.01 (d, 1H, J=9.0 Hmaphthyl ring),7.37-7.43 (t, 1H, J=9.0 Hz, naphthyl ring)51-7.56 (m,
5H, 2H of naphthyting & 3H of Ar-H), 7.64-7.69 (m, 1H, naphthyl ringy,83-7.86 (m, 1H, naphthyl ring), 8.03-
8.06 (d, 2H, J=9.0 Hz, Ar-H), 8.25-8.29 (m, 1H, hdgyl ring); LC-MS (m/z): 377 (M+1), (M.F- £H16NOsS).

5e: 2-({5-[(Naphthalen-2-yloxy)methyl]-1,3,4-oxadiaz@tyl}sulfanyl)-1-phenylethanone:

Yield 69%, m.p. 124-126; IR (KBr) y/cm™: 3055 (Ar C-H stretching), 2922 (Aliph C-H strenp), 1680 (C=0),
1631 (C=N oxadiazole ring), 1585 (C=C), 1170 (C-D-& NMR (300MHz, CDC)): 5 4.97 (s, 2H, O-Ch), 5.37
(s, 2H, S-CH), 7.21-8.01 (m, 12H, 7H of naphthyl ring & 5H ofr-N); LC-MS (m/z): 377 (M+1), (M.F-
C21H16N205S).

5f:1-(4-Methoxyphenyl)-2-({5-[(naphthalen-1-yloxy)mgth1,3,4-oxadiazol-2-yl}sulfanyl)ethanone:

Yield 84%, m.p. 144-148; IR (KBr) y/cm™: 3056 (Ar C-H stretching), 2925 (Aliph C-streching), 1675 (C=0),
1630 (C=N oxadiazole ring), 1590 (C=C), 1165 (C-& NMR (300MHz, CDC}): & 3.91 (s, 3H, -OC}k), 4.94
(s, 2H, O-CH), 5.44 (s, 2H, S-C}}, 6.93-7.01 (m, 3H, naphthyl ringJ,37-7.43 (t, 1H, J=9.0 Hz, naphthyl ring),
7.51-7.57 (m, 3H1H of naphthyl ring, 2H Ar-H meta to —OGH 7.84-7.86 (m, 1H, naphthyl ring §.0-8.05 (d,
2H, J=9.0 Hz, Ar-H ortho to —OGJ){ 8.26-8.29 (m, 1H, naphthyl ring);C-MS (m/z): 407 (M+1), (M.F-
C22H1N204S).

5f: 1-(4-Methoxyphenyl)-2-({5-[(naphthalen-2-yloxy)mgih 1,3,4-oxadiazol-2-yl}sulfanyl)ethanone:

Yield 70%, m.p. 126-12€; IR (KBr) y/cm™ 3057 (Ar C-H stretching), 2913 (Aliph C-H streoh), 1656 (C=0),
1629 (C=N oxadiazole ring), 1594 (C=C), 1160 (C-’& NMR (300MHz, CDC}): & 3.94 (s, 3H, -OC}k), 4.95
(s, 2H, O-CH), 5.43 (s, 2H, S-C}}, 6.95-7.04 (m, 3H, naphthyl ringJ,36-7.42 (t, 1H, J=9.0 Hz, naphthyl ring),
7.54-7.61 (m, 3H1H of naphthyl ring, 2H Ar-H meta to —OG}H 7.85-7.88 (m, 1H, naphthyl ring 8,02-8.07 (d,
2H, J=9.0 Hz, Ar-H ortho to —OG}{ 8.27-8.31 (m, 1H, naphthyl ring);LC-MS (m/z): 407 (M+1), (M.F-
C2H15NLO,4S).

5g:2-({5-[(Naphthalen-1-yloxy)methyl]-1,3,4-oxadiaz@kyl}sulfanyl)-1-[4-(trifluoromethyl)phenyllethanan

Yield 83%, m.p. 93-9€; IR (KBr) y/cm™ 3058 (Ar C-H stretching), 2916 (Aliph C-H stresp), 1680 (C=0),
1624 (C=N oxadiazole ring), 1597 (C=C), 1325 (Cf[E65), 1161 (C-O-C)H NMR (300MHz, CDC)): & 4.92(s,
2H, O-CH), 5.43 (s, 2H, S-C}), 6.96-6.99 (d, 1H, J=7.2 Hz, naphthyl ring), 7.3617(t, 1H, J=8.1 Hz, naphthyl
ring), 7.50-7.53 (m, 3H, naphthyl ring), 7.78-7.808, 3H, 1H of naphthyl ring and 2H of Ar-H meta+€F; ),
8.13-8.16 (d, 2H, J=9.0 Hz, 2H of Ar-H ortho to -J;8.23-8.26 (d, 1H, J=9.0 Hz, naphthyl ring); LCSMm/z):
445 (M+1), (M.F- G;H15F3N,O3S).

5'g:2-({5-[(Naphthalen-2-yloxy)methyl]-1,3,4-oxadiazatyl}sulfanyl)-1-[4-(trifluoromethyl)phenyllethanan

Yield 85.9%, m.p. 145-14C; IR (KBr) y/cmi*: 3057 (Ar C-H stretching), 2914 (Aliph C-H stresp), 1680 (C=0),
1627 (C=N oxadiazole ring), 1597 (C=C), 1322 (CffC65), 1166 (C-O-C)H NMR (300MHz, CDCY)): & 4.92(s,
2H, O-CH), 5.36 (s, 2H, S-C}j, 7.18-7.19 (dd, 1H, J=9.03 Hz, naphthyl ring), 77289 (t, 1H, J=7.83 Hz,
naphthyl ring), 7.36-7.41 (t, 1H, J=8.1 Hz, naphttigg), 7.45-7.50 (t, 1H, J=7.98 Hz, naphthyl jing7.75-7.80
(m, 5H, 3H of naphthyl ring and 2H of Ar-H meta+€F;), 8.12-8.15 (d, 2H, J=8.28 Hz, 2H of Ar-H ortho-o
CRy); LC-MS (m/z): 445 (M+1), (M.F- &H15F3N,03S).

5h: 1-({5-[(Naphthalen-1-yloxy)methyl]-1,3,4-oxadiaz@}yl}sulfanyl)butan-2-one:

Yield 77% m.p. 80-8C; IR (KBr) y/cm™: 3062 (Ar C-H stretching), 2941 (Aliph C-H streep), 1716 (C=0), 1630
(C=N oxadiazole ring), 1598, 1571 (C=C), 1157 (@GPH NMR (400MHz, MeOD):3 1.25-1.28 (t, 3H, J=7.5
Hz, -CH-CHs), 2.72-2.77 (q, 2H, J=7.54 Hz, -GI&H;), 4.21 (s, 2H, O-C}), 5.36 (s, 2H, S-C}J, 7.01-8.12 (m,
7H, naphthyl ring);LC-MS (m/z): 329 (M+1), (M.F- GH1gN,O5S).
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5'h: 1-({5-[(Naphthalen-2-yloxy)methyl]-1,3,4-oxadiaz@tyl}sulfanyl)butan-2-one:

Yield 71%, m.p. 78-7€; IR (KBr) y/cm’: 3061 (Ar C-H stretching), 2914 (Aliph C-H stresh), 1714 (C=0),
1627 (C=N oxadiazole ring), 1595 (C=C), 1166 (C-D’€& NMR (400MHz, MeOD): 1.24-1.27 (t, 3H, J=7.5 Hz, -
CH,-CHy), 2.70-2.75 (q, 2H, J=7.54 Hz, -GI€Hj3), 4.19 (s, 2H, O-Ch), 5.20 (s, 2H, S-C}h), 6.85-7.79 (m, 7H,
naphthyl ring);,LC-MS (m/z): 329 (M+1), (M.F- GH1¢N,OsS).

DPPH radical scavenging assay

The DPPH assay was based on the reported methpdBji3dfly, the DMSO sample of compounds at 13§mL
was diluted to 4 mL using methanol. To this 1mL1¢f-diphenyl-2-picryl-hydrazyl (DPPH) solution inethanol
was added. The mixed solution was incubated at reonperature for 30 min. The absorbance of staBE was
read at 517 nm using UV-Visible spectrophotometet the remaining DPPH was calculated. Ascorbic a@g
taken as standard. The free radical scavengingtgotias expressed as follows:

[Ac—As]
DPPH scavenging activity (%) =[ Ac- Ab] x 100

WhereAc was the absorbance of the contés,for the sample andb for the blank (MeOH+DMSO). Each sample
was assayed at 1Q@/mL and all experiments were carried out in tdate and the % RSC is showrFig 1.

RESULTS AND DISCUSSION

Chemistry

The synthesis of hitherto unreported title compaungs done as per Schemes 1.1 and 1.2. The kegnedmmte,
ethyl (naphthalen-1/2-yloxy)acetat2 was prepared in excellent yield by treating3-naphthol with ethyl
chloroacetate in dry acetone in the presence ofydanhs potassium carbonate under reflux [35-36]e Ph
(naphthalen-1/2-yloxy)acetohydrazi@ewas prepared by hydrazinolysis of es2enith hydrazine hydrate [37]. 5-
(o/B-Naphthoxy-methyl)-1,3,4-oxadiazole-2-thiglsvere prepared by the nucleophilic addition of oarklisulfide
in alcoholic KOH followed by cyclization of resuttapotassium salt of carbodithioic acid in con.HEI0C [38-
39]. Reaction oft with appropriatei-haloketones in the presence of triethylamine gélthio ethers.

The structures of the newly synthesized compouraie tbeen established on the basisHfNMR, IR, mass
spectral and elemental analysis. The appearangeads at ~1620 ci{C=N), 1510, 1319, 1218 ¢h{N-C=S) and
1155 cnt (cyclic C-O-C) confirmed the cyclization of hydrdei3 into oxadiazolet. Also a broad singlet at 14.63
ppm for SH proton and downfield shift of methylem®tons fromd 4.9 ppm in hydrazide t6 5.37ppm further
supported the formation of oxadiazole.

The IR spectra of 2-(naphthalen-1/2-yloxy)acetohydte 3 have amide C=0 and NHstretching bands at ~1670
and ~3220 cit, respectively. The disappearance of amide C=ONirg stretching bands & and detection of
strong C—O—C, C=S, and C=N stretching bands attabbl50, ~1235 and ~1632 chiespectively, are evidences
for ring closure of 1,3,4-oxadiazoles-2(3H) thioresNH proton of oxadiazole resonated as a broadetiag 14.63
ppm and downfield shift of methylene protons (-OJLHtom & 4.9 ppm in hydrazide té 5.37ppm further
supported the formation of oxadiazole. The IR gspealata of compounds 5ak5lacked a peak at ~3315¢m
indicating the involvement of —NFBH proton of oxadiazole ring in the reaction aneuBstitution was reasserted
with the presence of a strong peak at ~1715 characteristic of carbonyl group. Further evideizceeen intH
NMR with the downfield shift of -O-Ch peak upto 5.2 ppm and appearance of anotheresimgbgrating for 2
protons a® ~ 5.5 ppm for -S-CHfurther proves it. 7 protons of the naphthyl reygpeared as a multiplet in the
region 7.05 to 8.1 ppm. Two more sets of protonthiooand meta to the substituent group in the phemy showed

a pair of doublets which experienced a downfielidt gach time the electronegativity of the substittiin phenacyl
bromide derivatives increased. Orhto protons resohatd 8.01 ppm for 5a (R=CHi and atd 8.36 ppm for 5d
(R=NG,). Similarly for the same compounds meta prot@s®nated in the ranger.62 ppm tad 8.25 ppm.
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Ar
/
o o
CICH,CO,C,Hs / Acetone \)J\ N,H4.H,0 / EtOH CS, / KOH
Ar—OH -0 PN 0
Ar 0
A 94 % A 96 % HN—NH, & 88%
1 2 3
Scheme 1.1
~N ~N
N—NH N N
| \FS o\/l \>\SH BrCH,COR / TEA I >—S o
ar® o Ar” ¢ ——~ 0O o
A 7095 % Ar R
4 4 5a-5h & 5'a-5'h
5a-5h: Ar = OO 5'a-5'h: Ar =
Scheme 1.2
Sl. Mol. Formula . . e Yield CHN Analysis
No. Ar R (Mol. wt) | Melting point (C) | o) Found (calculated)
C H N
O/
C16H1aN20:S 61.19 | 4.55 8.76
5a -CH; (314.35) 617 79-001 5113) | (4.49) | (8.91)
(o)
, > C16H1aN20:S 61.14 | 4.52 8.75
va T (B14.39) 1Al 8200 (61.13) | (4.49) | B.91)
O/
CotHiCIN,OS 61.33 | 372 | 6.78
Sb (410.87) 96-97 76.98| 6139 | (3.68) | (6.82)
Cl
o~ CotHiCIN,OS 61.36 | 3.70 | 6.81
, 21H15CIN2 : . . .
5b © (410.87) 147-148 9095 6139)| (3.68) | (6.82)
Cl
O/
CaHisFN2OsS 63.93 | 3.95 7.16
sc (394.41) 109-110 9324 63.95)| (3.83)| (7.10)
I
o~ CotHis FN;OsS 63.91 | 385 | 7.08
' 21H15 FN2O3 N . . .
5c © (394.41) 130-131 87101 63.05)| (3.83) | (7.10)
F
O/
Co1H15N3OsS 59.93 | 3.57 | 10.01
5d (421.42) 190-191 9180 (59.85)| (3.59) | (9.97)
NO,
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o~ CaHisNaOsS 50.81 | 352 | 9.98
' 21H15N3Os N . . .
5d © (421.42) 155-156 9103 5985y | (3.59) | (9.97)
NO,
O/
C21H16N203S 67.09 4.32 7.39
5e é (376.42) 105-106 82.56) (67.00) | (4.28) | (7.44)
O\
, C21H16N205S ) 67.02 | 4.31 7.41
5e é (376.42) 124-125 6880 67.00)| (4.28) | (7.44)
O/
CaH18N204S 65.03 | 4.45 6.97
Sf © (406.45) 144-145 84.09 (65.01)| (4.46) | (6.89)
OMe
RN CotthisNo04S 65.06 | 439 | 6.94
1 2217118124 " . . .
St © (406.45) 126-127 6832 (65.01)| (4.46) | (6.89)

0
<
o

O/
Co2Hi1sF3N20S 59.43 | 3.42 6.41
59 © (444.42) 93-94 83.041 59.46) | (3.40) | (6.30)
CF3
O\
, CosHisFsN,0S ] 5039 | 337 | 6.32
59 ij (444.42) 145-147 8594 59.46)| (3.40) | (6.30)
CF3
O/
C17H16N20sS 62.23 | 4.89 8.45
Sh “Cots (328.38) 80-81 7121 (62.18)| (4.91) | (8:53)
0.
N
' . Ci7H16N203S K 62.21 | 4.89 | 8.55
sh CoHs (328.38) 819 71.63| 6218) | (4.91) | (853)
Table 1: Characterisation data of thio ethers of Ja/g-napthoxy-methyl)-1,3,4-oxadiazole
Antioxidant Activity

DPPH Radical Scavenging Assay

The DPPH antioxidant assay, a rapid, simple angp@esive method to measure antioxidant capacigubstances,

is based on the ability of DPPH, a stable freecadb decolorize in the presence of antioxidante DPPH radical
contains an odd electron which is responsible Herabsorbance at 517 nm and also for visible deggecolour.
When DPPH accepts an electron donated by an améokicompound the DPPH is decolorized which can be
guantitatively measured from the changes in absaaAntioxidants tested on DPPH were also fourtceenely
effective in cell systems. This simple test pr@gdnformation on the ability of a compound to denelectrons
during antioxidant action [40]. The radical scavieggnechanism is based on the transfer of acidatdtin from the
compound to DPPH radical to form DPPH-H.
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Fig 1: % DPPH radical scavenging activity of synthsized compounds (Avg+SEM) at a concentration of 19@/ml

Results based on DPPH radical scavenging assagatedi that, few of the tested compounds are sogmifiin their
antioxidant properties. Compousfiwas the most efficient of them with its %DPPH gssalue almost comparable
with the standard drug ascorbic acid. Its propeayld be attributed to the methoxy group attaclethé phenyl
ring in the molecule, as the rest of the molecsléhe same in all the compounds. Apart from thisngoundsba
and5g with —-CH; and —Ckas substituent to the phenyl ring also exhibiteddgPPPH scavenging, whereala (-
CH,), 5¢ (-F) and5e (-CgHs) showed moderate activities in comparison withdtamdard drug ascorbic acid. One of
the most striking observations is that, out of $hecompounds mentioned above, five of them (5f,58; 5f & 59)
are derivatives ofi-naphthol. It is interesting to note thatnaphthol derivatives are better in their antioxida
property than their correspondifigderivatives.

CONCLUSION

To summarize, we have synthesized a new class3p4-bxadiazoles as potent antioxidant agents. righely
synthesized heterocycles exhibited noteworthy DR&dHcal scavenging. Compound 1-(4-methoxypheny#52-
[(naphthalen-1-yloxy)methyl]-1,3,4-oxadiazol-2-yiliganyl)ethanone 5f) could be a compound of great interest
with its good antioxidant activity. These resultaka novel oxadiazoles interesting lead moleculesniore
synthetic and biological evaluation. It can be doded that this class of compounds in particulamaphthol
derivatives certainly hold great promise towardsspit to discover novel class of antioxidant ageRtsther work

is in progress to screen these compounds for somne activity.
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