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ABSTRACT

In the present study, we have synthesized a sefrids(4-methyl-2-Oxo0-2H-chrome-7-yl) -2-(5-phenistituted-
1,3,4-oxadiazol-2-ylthio) acetamide derivativds-f) by the nucleophilic substitution of 2-chloro-N+fethyl-2-
Oxo0-2H-chrome-7-yl) acetamid@)(with suitable 1,3,4-oxadiazole- 2-thiolsath). The chemical structures of the
compounds were characterized confirmed by theHR\MR, **C-NMR and LC-MS spectral data.

Key Words: 7-Amino-4-methyl coumarin, Acetamide, 1,3,4-oxadi&-2-thiol.

INTRODUCTION

Among the heterocyclic compounds coumarin is onghefsimple and important molecular scaffolds irdici@al
chemistry [1]. Coumarins revealing a variety of phacological activities such as antibacterial, -anftammatory
[2], Alzheimer’s [3], antimicrobial, cytotoxicity4], anti-HIV [5], antituberculosis [6], anti-fungahntioxidant [7],
antiviral [8], anti-influenza [9]. Some naturallgccurring coumarin based anti—bioticz novobiocin and
clorobiocin effect the functioning of DNA gyrased]land anticonvulsant activities [11].

A privileged structure 1,3,4-oxadiazoles are welbwn for their variety of biological activities iludling anti-

inflammatory [12], anticonvulsant [13], hypoglycemiil4], anti-anxiety and antidepressant [15] atigi. Insight

by the above findings in the perpetuation of obolatory for the synthesis of heterocyclic compaufidb, 17], our
research was concentrated on the construction ofelndN-(4-methyl-2-oxo-2H-chrome-7-yl) -2-(5-
phenylsubstituted-1,3,4-oxadiazol-2-ylthio)acetamdierivatives 1a-h) and characterized b{H & *C NMR and

LCMS spectral data.

MATERIALS AND METHODS

Chemistry:

Melting points were determined by Open Capillarythbel using VEEGO, Programmable Digital Melting Roin
Apparatus and are uncorrected. Unless stated asgerall materials obtained from commercial suppligere used
without further purification. TLC controls were ci&d out on precoated silica gel plates (F254 Mengsing
Chloroform-Ethyl acetate (7:3) as solvents. IR $@eavere recorded on FT-IR 470 plus spectrophotemet
(JASCO) using KBr as the internal standargin cm). *H and®*C NMR spectra were recorded in DMSO on a
Bruker 400 MHz spectrometer using tetramethylsil@idS) as the internal reference (chemical shifs weeasured

in 6 ppm). Mass spectra (ESI-MS) were measured on AgBio systems 3200 Q-TRAP LC-MS/MS. The progress
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of the reaction and the purity of the synthesizechpounds were verified on ascending thin layer elatography
(TLC) plates coated with silica gel G (Merck). Asdine chamber and UV lamp were used for the vigattin of
the TLC spots.

Synthesis of 7—amino—4—methyl coum#gn
7-Amino-4-methyl coumarin was synthesized by tha @chmann condensation of 3- amino phenol witthyhet
chloroformate by earlier reported method [18].

Synthesis of 2-chloro-N-(4-methyl-2-oxo-2H-chromgd) acetamide7)

To a stirring solution of 7-amino-4-methyl coumd#én(1 g, 5.71 mmol) and TEA (1.3 g, 8.56 mmol) in BNILO
mL), chloroacetyl chloride (0.77 g, 6.85 mmol) wadded very slowly at @ under inert atmosphere. The
reaction mixture was transferred into crushed ith wontinuous stirring, the solid was filtered autd washed with
water to give a compourd

Yield: 88%; m.p: 168-176C; IR (KBr) (yma/cm Y): 3435, 2985, 1718, 15634 NMR (400 MHz, DMSOdg): dy
2.24 (s, 3H, CH), 4.36 (s, 2H, Ch), 6.28 (s, 1H, Coumarin-CH), 7.55 (dd, 1B,4= 8.0, 2.0 Hz, CH), 7.76 (m, 2H,
Coumarin Ar-H) 10.37 (s, 1H, NH}’C NMR (100 MHz; DMSOs): dc 19.03, 38.98, 113.36, 115.27, 118.73,
125.12, 139.49, 152.61, 155.30, 160.75; LC-MS (7D en/z= 252.03 (M+H].

General procedure for the preparation of titled quundsla-h

To a solution of compoun8a-h (0.510 mmol) and 1N NaOH (1.2 mmol) in DMF was adido the compound
(0.765 mmol) at room temperature and the reactiotune was refluxed for 6-8 h. There after the teacmixture
was transferred into crushed ice the precipitate fileered and recrystallized with EtOH to gite-h with good
yields. The progress of the reaction was monitdngdhin layer chromatography chloroform/ethyl ateté/:3) as
solvent system [21].

N-(4-Methyl-2-ox0-2H-chromen-7-yl)-2-(5-p-tolyl- 142oxadiazol-2-ylthio)acetamidéla)

Yield: 88 % (colorless solid); IR (KBrvfa/cm™): 3430, 2985, 1698, 15634 NMR (400 MHz, DMSOdg): dy
1.94 (s, 3H, Ch), 2.22 (s, 3H, CH), 3.37 (s, 2H, Ch), 5.94 (s, 1H, Coumarin-CH), 7.40 (d, 1l,= 8.0 Hz, CH),
7.53 (dd, 1H,Jyu= 2.0, 1.6 Hz, CH), 7.72 (d, 2Hu4= 4.0 Hz, Ar-CH), 7.74 (d, 2HJy4= 4.0 Hz, Ar-CH), 7.85 (d,
1H, Juy= 4.0 Hz, CH), 10.29 (s, 1H, NH)*C NMR (100 MHz; DMSO#d,): 6. 20.03, 34.98, 59.11, 114.36, 119.73,
120.68, 126.26, 129.70, 130.62, 135.23, 137.49,6141144.02, 149.75, 152.01, 158.30, 163.58, 166168.41;
LC-MS (70 eV):m/z= 406 (M-H]).

2-(5-(4-Methoxyphenyl)-1,3,4-oxadiazol-2-ylthio)}dNdmethyl-2-oxo-2H-chromen-7-yl) acetam{de)

Yield: 69 % (white solid); IR (KBr)na/cm *): 3395, 2995, 1700, 15341 NMR (400 MHz, DMSOds): 5,4 2.41
(s, 3H, CH), 3.43 (s, 3H, OCH), 3.68 (s, 2H, Ch), 6.18 (s, 1H, coumarin-CH), 7.08 (d, 2k= 8.0 Hz, Ar-CH),
7.26 (d, 2HJuy= 4.0 Hz, Ar-CH), 7.38 (d, 1HJy= 12.0 Hz, CH), 7.69 (dd, 1H.= 6.2, 2.4 Hz, CH), 7.82 (d,
1H, Jyy= 4.0 Hz, CH), 10.36 (s, 1H, NHﬁC NMR (100 MHz; DMSOs): 6c23.71, 37.16, 54.73, 119.43, 120.62,
121.04, 124.17, 127.34, 128.09, 131.47, 138.82,063941.83, 147.42, 150.75, 154.22, 160.08, 163.63.27,;
LC-MS (70 eV): m/z = 424 (M+H)

N-(4-Methyl-2-oxo0-2H-chromen-7-yl)-2-(5-(4-nitropt)-1,3,4-oxadiazol-2-ylthio) acetamig#c)

Yield: 78% (light yellow solid); IR (KBr) §na/cmi Y): 3435,2087, 1705, 15584 NMR (400 MHz, DMSOdg): dy
1.91 (s, 3H, CH), 3.87 (s, 2H, Ch), 5.98 (s, 1H, Coumarin-CH), 7.42 (d, 1l,= 8.0 Hz, CH), 7.56 (dd, 1Hu=
8.0, 4.0 Hz, CH), 7.69 (d, 1R,y= 8.0 Hz, CH), 7.92 (d, 2H}y= 8.0 Hz, Ar-CH), 8.02 (d, 2Hl44= 12.0 Hz, Ar-
CH), 9.94(s, 1H, NH)*C NMR (100 MHz; DMSOde): dc 19.20, 36.71, 117.27, 119.10, 122.37, 124.72, B7.0
129.47, 132.39, 139.52, 140.44, 142.71, 146.48,285053.46, 159.32, 161.68, 166.09; LC-MS (70 ey = 439
(M+H)™.

2-(5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-ylthio)-KHnethyl-2-ox0-2H-chromen-7-yl) acetam{dd)

Yield: 83% (light yellow solid); IR (KBr) {madcmi %): 3340, 2090, 1695, 15784 NMR (400 MHz; DMSOdg): dy
2.13 (s, 3H, CH), 4.06 (s, 2H, Ch), 6.15 (s, 1H, Coumarin-CH), 7.22 (d, 1= 8.0 Hz, CH), 7.31 (d, 2Hjy.=
12.0 Hz, Ar-CH), 7.71 (dd, 1Hl= 4.0, 2.4 Hz, CH), 7.73 (d, 1K= 1.2 Hz, CH), 7.86 (d, 2HJ44= 4.0 Hz,
Ar-CH), 9.96(s, 1H, NH);**C NMR (100 MHz; DMSOsdg): dc 20.71, 42.33, 117.23, 118.09, 121.28, 124.32,
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126.40, 127.19, 132.14, 133.20, 139.92, 146.09,114853.57, 158.32, 161.03, 164.71, 168.36; LC{ViEeV):
m/z = 428 (M+HjJ.

2-(5-(4-Bromophenyl)-1,3,4-oxadiazol-2-ylthio)-N4f#ethyl-2-oxo-2H-chromen-7-yl) acetamide)

Yield: 90% (light yellow solid); IR (KBr) {madcm™): 3325, 2965, 1700, 15634 NMR (400 MHz, DMSOdg): dy
1.83 (s, 1H, CH), 3.74 (s, 2H, Ch), 6.26 (s, 1H, coumarin-CH), 7.08 (d, 1},= 8.0 Hz, CH), 7.39 (dd, 1Hy.=
8.0, 4.0 Hz, CH), 7.61 (d, 1Ky= 8.0 Hz, CH), 7.75 (d, 1Hlyy= 12.0 Hz, Ar-CH), 7.79 (t, 1H]= 5.6 Hz, Ar-
CH), 7.86 (d, 1HJ.= 4.0 Hz, Ar-CH), 7.97 (t, 1HJ = 5.8 Hz, Ar-CH), 9.86 (s, 1H, NH}*C NMR (100 MHz,
DMSO-dg): dc 21.68, 39.41, 114.28, 117.91, 119.39, 121.72, B26129.04, 132.90, 135.24, 137.19, 140.26,
146.93, 149.33, 153.27, 156.46, 159.72, 163.50,2P66.67.74; LC-MS (70 eV): m/z = 471 (M+H)

2-(5-(4-Fluorophenyl)-1,3,4-oxadiazol-2-ylthio)-M-(nethyl-2-oxo-2H-chromen-7-yl)acetam{dé)

Yield: 72% (light yellow solid); IR (KBr) §madcm™): 3343, 2942, 1692, 15681 NMR (400 MHz, DMSOdg): dy
1.86 (s, 3H, CH), 3.92 (s, 2H, CH), 5.98 (s, 1H, coumarin-CH), 7.28 (d, 1= 4.0 Hz, CH), 7.34 (d, 2Hxy=

4.0 Hz, Ar-CH), 7.64 (dd, 1Hl,,= 8.0, 2.4 Hz, CH), 7.88 (d, 1H,,= 8.0 Hz, CH), 7.92 (dd, 2Hux4= 4.0, 1.2 Hz,
Ar-CH), 10.21(s, 1H, NH);*C NMR (100 MHz, DMSOde): dc 17.49, 39.42, 116.09, 118.25, 120.39, 123.03,
125.11, 129.78, 130.01, 136.82, 138.48, 142.90,304952.40, 156.63, 163.22, 165.40, 167.30; LC{VIBeV):
m/z = 410 (M-H).

2-(5-(4-Tert-butylphenyl)-1,3,4-oxadiazol-2-ylthiN}(4-methyl-2-oxo-2H-chromen-7-yl) acetamidg)(

Yield: 82% (light yellow solid); IR (KBr) §na/cm Y): 3330,2985, 1658, 15781 NMR (400 MHz; DMSO): dy
1.72 (s, 9H, CH), 2.48 (s, 3H, Ck), 3.94 (s, 2H, Ch), 6.12 (s, 1H, coumarin-CH), 7.34 (d, 1H,= 4.0 Hz, CH),
7.62 (dd, 1HJuy= 4.0, 2.6 Hz, CH), 7.81 (d, 2H,,= 8.0 Hz, Ar-CH), 7.88 (d, 2H]yy= 8.0 Hz, Ar-CH), 7.93 (d,
1H, Juy= 12.0 Hz, CH), 10.12 (s, 1H, NHYC NMR (100 MHz; DMSOd): dc 17.82, 24.41, 37.04, 54.63, 118.37,
119.20, 122.72, 124.78, 128.42, 133.83, 136.27,0B3942.85, 147.43, 150.67, 154.82, 159.09, 161188.77,
165.20; LC-MS (70 eV): m/z = 450 (M+H)

2-(5-(4-Ethylphenyl)-1,3,4-oxadiazol-2-ylthio)-N-fdethyl-2-oxo-2H-chromen-7-yl)acetamigd)

Yield 87%; white solid; IR (KBr) fma/cm ): 3355, 3112, 2926, 1702 NMR (400 MHz, DMSOds) 8 ppm: 1.32
(t, 3H,JHH =6.4 HZ, CHCﬂg), 2.71 (quartet, ZHJHH =6.5 HZ, (:_dCHg), 2.32 (S, 3H, C‘g‘,), 3.98 (d, ZHJHH =
6.0 Hz, CH), 5.92 (s, 1H, coumarin -CH), 6.55 (d, 1= 2.0 Hz), 6.7 (dd, 1H}y, = 8.6, 2.0 Hz, Ar-CH), 7.33-
7.21 (m, 3H, Ar-CH), 7.44 (d,1H}= 8.6 Hz, Ar-CH),7.7 (d, 2H Ju= 8.3 Hz, Ar-CH), 10.23 (s, 1H, NHJ’C
NMR (100 MHz; DMSOsg): 15.21, 17.90, 27.91, 54.63, 118.47, 119.22,822124.58, 128.22, 133.83, 136.47,
139.18, 142.75, 147.43, 151.47, 154.86, 159.12,365164.67, 165.12; LC-MS (70 eV): m/z = 422 (M+H)

RESULTS AND DISCUSSION

Initially the synthesis of 7-amino-4-methyl counma(B) was carried out by the condensation of 3-aminerph
with methylchloroformate and followed by von Pecimnmarocedure earlier reported methods [18]. Thelog of

6 with chloroacetyl chloride [19] in the presencel®A leads to the formation of 2-chloid{(4-methyl-2-ox0-2H-
chrome-7-yl) acetamidé€r). Various phenyl substituted 1,3,4- oxadiazoldrdit(5a—h) were synthesized from the
corresponding benzoic acids using a well-known woethi20]. Finally the targeted compounds-h were
synthesized via nucleophilic substitution react@n? with corresponding 1,3,4-oxadiazole-2-thioksh in the
presence of sodium hydroxide in DMF to afford 65-%0yields. The chemical structures of the syntleskiz
compounds were elucidated on the basis of theitHR **C NMR and mass spectral data.

In the®H-NMR spectra of the targeted compounds, the signalto the amide proton appears at 9.94-10.36gspm
a broad peak. The signal due to —S—E€Hroup protons rise to a singlet at 3.37-4.06 ywh the coumarin protons
of all the derivatives are observed in the regio&0 ppm. Other aromatic protons were observeexjected
regions. Where as in theifC-NMR spectra the signal due to the amide carbasbierved at 165-168 ppm as a
evident for formation of amide moiety. The signaledto the —S—C}4 carbon appears at 27-42 ppm. The mass
spectra of all the compounds are obtained at egdentss value of each compound.
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Scheme 1

Reagents and conditions: (i) Ethanol, reflux, 8 h; (ii) NkNH2.H;O, 6 h; (iii) CS,ethnol, reflux, 5 h; (iv) Chloroacetyl chloride,ETA, D.M.F, 0-
r.t, 2 h; (v) NaOH, Ethanol, reflux, 6-8 h.

Physical data of the final molecules 1a-h
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CONCLUSION

In conclusion, a series of novel coumarin basethatde derivatives are synthesized in good yialus characterized
by spectral data.
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