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ABSTRACT

A new series of 4-methyl-7-methoxycoumarin derivatives linked triazoles and oxadiazole were prepared starting
from 2-((4-methyl-2-oxo-2H-chromen-7-yl)oxy) acetohydrazide, compound 4. The purity of all new compounds was
checked by TLC and elucidation of their structures was confirmed by IR, *H and **C NMR along with High
Resolution Mass Spectrometry (HRMS). All the target compounds were evaluated for their possible anti-
inflammatory activities. The result showed that most of the tested compounds exhibited significant anti-inflammatory
activity in comparison to indomethacin as a reference drug. The compound 8| was the most active one. Compounds
6a, 89, 8i, 8k and 8l were tested for their analgesic effects in comparison to indomethacin as a reference drug.
Compounds 6a and 8i showed activity comparable to the reference drug. Compounds 6a, 8d and 8| were examined
for their effect on gastric mucosa and showed no gastric ulcerogenic effect at dose 60 mg/Kg. Moreover, LDsy of
compounds 6a and 8| were determined; they exhibited no-toxic effect up to 240 and 300 mg/kg (i.p.) respectively.
Finally, compounds 7 and 8a-8] were evaluated for their possible antimicrobial activity. Most of the tested
compounds showed moderate to good antimicrobial activity against most of the strains used in comparison with
ciprofloxacin and fluconazole as reference drugs.

Keywords: Coumarin, triazole, oxadiazole, anti-inflammatampalgesic, antibacterial

INTRODUCTION

Coumarins (BI-1-benzopyran-2-ones) are important oxygen comigirfiised heterocycles used in preparation of
pharmaceutical compounds & dyes [1]. They are #meilf of lactones containing benzopyrone skeletainework
that was isolated from plant as well as total sgsithin the laboratory [2]. The incorporation dfi@t heterocyclic
moiety either as substituent group or as a fusedpoment into the parent coumarin alters the prgpefrfparent
coumarin and converts it into more useful proddtsNatural coumarins are known to have antidiabattivity

[4], anabolic, antioxidant and hepato protectivivées [5,6]. Substituted coumarin derivativessbdeen reported
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to have variety of biological activities includirgpticoagulant [7], HIV protease inhibition [8], CNfepressant [9],
analgesic [10] and anti-inflammatory activities [1The potent antibiotics like novobiocin [12, 1&jd chlorobiocin
[14] (chart 1) are coumarin derivatives. Recertthg interest on these compounds has been reviewied ¢o their

use as fluorescent markers in the biochemical ohitation of enzymes [15].

On other hand 1,3,4 oxadiazole and 1,2,4 triadetévatives has attracted widespread attentiontaltieeir diverse
biological activities, including antimicrobial [16{], anti- inflammatory [18,19], analgesic [20] amdtitumor
activity [21].

Enlightened by the aforementioned studies, theegmtesork aims at the synthesis of new coumarinvdéries
incorporating oxadiazole and triazole moieties ¢oshibjected for preliminarnywitro andinvivo screening of their
antibacterial, antifungal, analgesic and anti-imffaatory activities.

OH
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H
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Chart 1: Novobiocin and chlorobiocin structures
MATERIALS AND METHODS

2.1. Chemistry

Melting points were determined on an electro thérmalting point apparatus [Stuart Scientific, mo&MP3,
England, UK], and were uncorrected. A pre-coatédasgel plate (kieselgel 0.25 mm, 60G F254, Mefskrmany)
was used for TLC monitoring of reactions. IR spe¢KBr discs) were recorded on a shimadzu IR-4 &¢tspmeter
(Shimadzu, Kyoto, Japan) at Faculty of PharmacwiutdJniversity, Assiut, Egypt. NMR spectra werkea using
Varian Unity INOVA 400 MHz spectrometers for protand carbon at university of Aberdeen, United Kimgd
Chemical shifts are expresseddsivalue (ppm) relative to DMSO-d6 as internal staddand deuterium oxide was
used for the detection of exchangeable protonsh égolution mass spectrometric data were obtairséng the
EPSRC mass spectrometry Centre in Swansea and @hkerstruments MS system (LTQ XL/LTQ Orbitrap
Discovery) coupled to a Thermo Instruments HPLQesys(Accela PDA detector, Accela PDA autosamplet an
Pump) at university of Aberdeen, United kingdomagents used for synthesis were purchased from Sijdrach
and Merck. All solvents were obtained from commarsuppliers and used without further purification.

The starting materials 7-hydroxy-4-methyl coum&ija2], ethyl 2-(4-methyl-2-oxo4a-chromen-7-yloxy) acetate
3[23], 2-(4-methyl-2-oxo-RB-chromen-7-yloxy) acetohydrazidel{24] and 7-((5-mercapto-1,3,4-oxadiazol-2-
yl)methoxy)-4-methyl-2I-chromen-2-oné&[25] were synthesized according to reported proesiu
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2.1.1. Synthesis of 7-((5-(alkyl/aralkylthio)-1,3,4-oxadiaol-2-yl)ymethoxy)-4-methyl-H chromen-2-one (6a-
e)

To a suspension of 7-((5-mercapto-1,3,4-oxadiazghPethoxy)-4-methyl-2i-chromen-2-oné (0.1 mmol) and
anhydrous potassium bicarbonate (0.1 mmol) in aee(d5 ml), an appropriate alkyl/aralkyl halidel(@mol) was
added. The reaction mixture was stirred overnighthe ambient temperature and then poured ontorwate
precipitated solid was filtered, washed with watkred, and crystallized from ethanol.

2.1.1.1. 7-((5-(ethylthio)-1,3,4-oxadiazol-2-yl)methoxy)-4nethyl-2H-chromen-2-one 6a.

IR (KBr, cm?) 1703 (C=0), 1602 (C=N), 1457 (C=C Ar), 1146 (C-Q-£353, 1195 (C-S-C}H-NMR (400 MHz,
DMSO-dg) 61.37 (t, J = 7.3 Hz, 3H, CHCHsy), 2.38 (s, 3H, Ch), 3.25 (q,J = 7.2, 2H, CHCHy), 5.53 (s, 2H,
OCH,), 6.26 (s, 1H, coumarin-H), 7 (d~ 8.8 Hz, 1H, coumarin-H), 7.14 (d~ 2.5 Hz, 1H, coumarin-H), 7.7 (4,
= 8.8 Hz, 1H, coumarin-H)**C-NMR (100 MHz, DMSOd6) 14.7, 18.1, 26.6, 59.8, 101.9, 111.7, 112.3,0,14
126.6, 153.2, 154.4, 159.9, 160.0, 163.0, 165.0ESIRVIS (m/z): calcd. [M+H] for C;sH14N,0,S: 319.0747,
found: 319.0739. Yield: (80%); m.p. 165-1%7.

2.1.1.2. 7-((5-(allylthio)-1,3,4-oxadiazol-2-yl)methoxy)-4methyl-2H-chromen-2-one 6b.

IR (KBr, cm') 1723 (C=0), 1600 (C=N), 1500 (C=C Allyl), 1450 (C#E), 1139 (C-O-C), 1251, 1196 (C-S-C).
'H-NMR (400 MHz, DMSO#d) 5 2.39 (s, 3H, Ch), 3.91 (d,J = 7 Hz, 2H, SCh), 5.1-5.3 (dd,) = 16.9, 10.1, 2H,
CH=CH,), 5.54 (s, 2H, OC}), 5.95 (ddtJ = 16.9, 10.0, 6.9, 1H, CH=GM 6.24 (s, 1H, coumarin-H),7.03 (d=

8.6 Hz, 1H, coumarin-H), 7.14 (d,= 2.5 Hz, 1H, coumarin-H), 7.7 (d,= 8.8 Hz, 1H, coumarin-H):*C-NMR
(100 MHz, DMSOd6) 18.1, 34.5, 59.8, 101.9, 111.7, 112.4, 114.0,4,1126.6, 132.4, 153.2, 154.4, 159.9, 159.9,
163.2, 164.3. HRESI-M$m/z): calcd. [M+H] for C;gH14N,O,S: 331.0747, found: 331.0738. Yield: (85%); m.p.
179-1812C.

2.1.1.3. 7-((5-(benzylthio)-1,3,4-oxadiazol-2-yl)methoxy)-4nethyl-2H-chromen-2-one 6c.

IR (KBr, cm™) 1711 (C=0), 1601 (C=N), 1456 (C=C Ar), 1147 (C-Q-€253, 1190 (C-S-C), 743, 69%-NMR
(400 MHz, DMSO€) 6 2.4 (s, 3H, CH), 4.52 (s, 2H, SC}}, 5.54 (s, 2H, OC}, 6.25 (s, 1H, coumarin-H), 7 (4,

= 8.8 Hz, 1H, coumarin-H), 7.14 (d= 2.6 Hz, 1H, coumarin-H), 7.22-7.36 (m, 3H, A);H.37-7.46 (m, 2H, Ar-
H), 7.7 (d,J = 8.9 Hz, 1H, coumarin-H}*C-NMR (100 MHz, DMSOd6) 18.1, 35.8, 59.8, 101.9, 111.7, 112.4,
114.1, 126.6, 127.7, 128.5, 128.9, 136.3, 153.2,418.59.9, 159.9, 163.2, 164.4. HRESI-&/z): calcd. [M+HT

for CyoH16N,O,S: 381.0904, found: 381.0905. Yield: (85%); m.p3-165C.

2.1.1.4. 4-methyl-7-((5-(methylthio)-1,3,4-oxadiat@-yl)methoxy)-2H-chromen-2-one 6d.

IR (KBr, cm™) 1714 (C=0), 1599 (C=N), 1459 (C=C Ar), 1140 (Q3p-1251, 1196 (C-S-C)fH-NMR (400
MHz, DMSO4dg) 6 2.39 (s, 3H, Ch), 2.7 (s, 3H, SCk}, 5.53 (s, 2H, OC}), 6.24 (s, 1H, coumarin-H), 7.07 @r

8.8 Hz, 1H, coumarin-H), 7.14 (d,= 2.4 Hz, 1H, coumarin-H), 7.7 (d,= 8.9, 1H, coumarin-H)**C-NMR (100
MHz, DMSO-d6) 14.2, 18.1, 59.8, 101.9, 111.7, 112.4, 114.®%.6,2153.2, 154.4, 159.9, 160.0, 163.0, 165.9.
HRESI-MS(m/z): caled. [M+HT for Cy4H1,N,0,S: 305.0591, found: 305.0584. Yield: (83%); m.p0-162°C.

2.1.1.5. 4-methyl-7-((5-((4-methylbenzyl)thio)-1,8;0xadiazol-2-yl)methoxy)-2H-chromen-2-one 6e

IR (KBr, cm™) 1712 (C=0), 1601 (C=N), 1457 (C=C Ar), 1149 (C-Q-T356, 1199 (C-S-C), 8331-NMR (400

MHz, DMSO-ds) 6 2.24 (s, 3Hp-CsH,4-CHs), 2.42 (s, 3H, Ch), 4.46 (s, 2H, SCh), 5.54 (s, 2H, OCH, 6.25 (s,
1H, coumarin-H), 7.03-7.16 (m, 4H, Ar-H), 7.28 @,= 7.8 Hz, 2H, coumarin-H), 7.72 (d,= 8.8 Hz, 1H,
coumarin-H).**C-NMR (100 MHz, DMSOd6) 18.1, 20.6, 30.6, 35.6, 59.7, 101.9, 111.7, 4,1214.1, 126.6,
128.8, 129.0, 133.2, 137.0, 153.2, 154.4, 159.9.915163.2, 164.5. HRESI-M$m/z): calcd. [M+H] for

C,1H1gN,0,S: 395.1060, found: 395.1049. Yield: (80%); m.p5-177°C.

2.1.2. a. Synthesis of 7-((4-amino-5-mercaptoH+1, 2, 4-triazol-3-yl)methoxy)-4-methyl-2H-chromen-2-one
(7)

Procedure (A): To a suspension of (2-(4-methyl-2-oxbF2hromen-7-yloxy)acetohydrazidé (0.1 mmol) in
absolute ethanol (30 mL), potassium hydroxide (@ntBol) was added and the reaction mixture was xe@litfor 30
mins, the reaction mixture was cooled to room tethpn carbon disulphide (0.2 mmol) was add dropwide
mixture was stirred at room temperature for anofteh. The solvent was evaporated and the obtaakdvas air
dried and used in the next step without furtheiffpation.
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To a suspension of the obtained potassium saltnf@nbl) in ethanol (30 ml), 99% hydrazine hydrate2(hmol)
and water (10 mL) were added. The reaction mixtuas heated under reflux for 3 h. After cooling, teaction
mixture was acidified with 10% hydrochloric acidtilipH 3. The yellowish precipitate was filteredashed with
water, dried and crystallized from ethanol to afftite desired compourd

2.1.2.b. Procedure (B):To a solution of 7-((5-mercapto-1,3,4-oxadiazolignethoxy)-4-methyl-Bi-chromen-2-
one5 (0.1 mmol) in absolute ethanol (20 mL), 99% hydrazhydrate (0.2 mmol) was added. The reactiortumix
was refluxed for 4 h. After cooling, the formed gpétate was filtered and dried. The crude produas purified by
dissolving in a minimum amount of 1% aqueous KOHM anidified with 10% hydrochloric acid until pH Bhe
resulted product was recrystallized from ethanol.

IR (KBr, cm™) 3400, 3370 (Nk), 3220 (NH), 1680 (C=0), 1603 (C=N), 1150 (C-O-C394 (C=C Ar)H-NMR
(400 MHz, DMSO+dg) 6 2.40 (s, 3H, Ch), 4.5 (s, 2H, NH D,O exchangeable), 5.41 (s, 2H, OgH5.27 (s, 1H,
coumarin-H), 6.94 (d) = 8.8 Hz, 1H, coumarin-H), 7.09 (@~ 2.5 Hz, 1H, coumarin-H), 7.71 (d~= 6.1 Hz, 1H,
coumarin-H), 13.78 (s, 1H, SH,,0 exchangeable)’C-NMR (100 MHz, DMSOe6) 18.3, 65.2, 101.6, 111.2,
112.3, 113.3, 126.3, 153.3, 154.5, 154.5, 161.3,616168.4. HRESI-M§m/z): calcd. [M+H] for Ci3H1,N405S:
305.0703, found: 305.0709. Yield: (40%); m.p. 22R-2C.

2.1.3. General procedure for preparation of derivatives (&-I)

To a suspension of 7-((4-amino-5-mercaptb4d 2, 4-triazol-3-yl)methoxy)-4-methylF2chromen-2-oner (2.0
mmol) in ethanol (10 mL) and an appropriate argledlyde or acetophenone derivatives (2.0 mmol) adibgs of
glacial acetic acid were added. The reaction méxtuas heated under reflux for 4-6 h. After coolitige formed
precipitate was filtered, washed with diethyl etaed crystallized from ethanol.

2.1.3.1. (E)-7-((4-((4-chlorobenzylidene)amino)-5-mercapta@-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8a

IR (KBr, cm™) 3310 (NH), 1712 (C=0), 1601 (C=N), 1490 (C=C Ar]5D (C-O-C), 819'H-NMR (400 MHz,
DMSO-dg) 6 2.37 (s, 3H, CH), 5.42 (s, 2H, OCh), 6.22 (s, 1H, coumarin-H), 7.02 (dd,= 8.8, 2.5 Hz, 1H,
coumarin-H), 7.15 (dJ = 2.5 Hz, 1H, coumarin-H), 7.58 (m, 2H, Ar-H), 3.@l,J = 8.8 Hz, 1H, coumarin-H),7.87-
7.79 (m, 2H, Ar-H), 8 (s, 1H, HC=N), 10.03 (s, 1$H, D,O exchangeable}>*C-NMR (100 MHz, DMSOd6) 18.1,
60.1, 102.2, 111.6, 112.7, 113.9, 126.5, 129.2,2,3080.8, 137.4, 146.6, 153.2, 154.4, 159.9, 16163.1, 162.2.
HRESI-MS(m/z): caled. [M+HT for C,oH15CIN,O;S: 427.0626, found: 427.0614. Yield: (70%); m.p2-214°C.

2.1.3.2. (E)-7-((4-((4-bromobenzylidene)amino)-5-mercapto#-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8b.

IR (KBr, cm®) 3375 (NH), 1715 (C=0), 1600(C=N), 1493 (C=C Ar)481(C-O-C), 807*H-NMR (400 MHz,
DMSO-dg) 6 2.36 (s, 3H, CH), 5.40 (s, 2H, OCH), 6.25 (s, 1H, coumarin-H), 7.02 (dd,= 8.8, 2.5 Hz, 1H,
coumarin-H), 7.14 (dJ = 2.5 Hz, 1H, coumarin-H), 7.28 (m, 2H, Ar-H), 7.6, J = 8.3 Hz, 1H, coumarin-H),
7.87-7.79 (m, 2H, Ar-H), 7.95 (s, 1H, HC=N), 9.8§ (H, SH, RO exchangeable). HRESI-M@n/z): calcd.
[M+H] " for C,oH1sBrN,O5S: 471.0121, found: 471.0114. Yield: (83%); m.p4-226°C.

2.1.3.3. (E)-7-((4-((1-(2-fluorophenyl)ethylidene)amino)-5mercapto-4H-1,2,4-triazol-3 yl)methoxy)-4-
methyl-2H-chromen-2-one 8c.

IR (KBr, cm®) 3415 (NH), 1705 (C=0), 1598(C=N), 1490 (C=C Ar)521(C-O-C), 760H-NMR (400 MHz,
DMSO-ds) 8 2.27 (s, 3H, N=C(CH)), 2.39 (s, 3H, Ch), 5.40 (s, 2H, OC}}, 6.21 (s, 1H, coumarin-H), 6.89 (m,
2H, Ar-H), 7.08 (ddJ = 8.8, 2.6 Hz, 1H, coumarin-H), 7.15 @7 2.6 Hz, 1H, coumarin-H), 7.21-7.31 (m, 2H, Ar-
H), 7.45 (d,J = 7.4 Hz, coumarin-H), 11.01 (s, 1H, SH,Mexchangeable}’C-NMR (100 MHz, DMSOd6) 16.1,
18.1, 59.9, 101.9, 111.8, 112.3, 112.4, 114.2,22®6.7, 131.1, 132.0, 153.3, 153.4, 154.5, 15860,9, 160.0,
169.1, 178.1. HRESI-M®@m/z): calcd. [M+H] for C,;H,/FN,OsS: 425.1078, found: 425.1075. Yield: (85%); m.p.
230-232°C.
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2.1.3.4. (E)-7-((4-((3-bromobenzylidene)amino)-5-mercapto#-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8d.

. IR (KBr, cm?) 3415 (NH), 1700 (C=0), 1600 (C=N), 1492 (C=C Ar),51 (C-O-C), 779, 714H-NMR (400
MHz, DMSOg) 6 2.40 (s, 3H, CH), 5.32 (s, 2H, OCH, 6.22 (s, 1H, coumarin-H), 6.96-7.08 (m, 3H, Ax-M.41
(dd,J=7.9, 4.2 Hz, 1H, coumarin-H), 7.62 @7 7.4 Hz, 1H, coumarin-H), 7.71 (8~ 6.2 Hz, coumarin-H), 8 (s,
1H, Ar-H), 8.31 (s, 1H, HC=N), 11.77 (s, 1H, SH,@exchangeable}>C-NMR (100 MHz, DMSOd6) 18.5, 65.7,
102.0, 111.9, 112.8, 113.7, 122.6, 126.7, 129.9,61231.3, 132.9, 136.8, 142.7, 146.6, 153.8,0,550.5, 161.8,
169.1 HRESI-MS(m/z): calcd. [M+H] for CyH1sBrN,OsS: 471.0121, found: 471.0109. Yield: (80%); m.p421
216°C.

2.1.3.5. (E)-7-((4-((3-chlorobenzylidene)amino)-5-mercapt@H-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8e.

IR (KBr, cm™) 3420 (NH), 1698 (C=0), 1601 (C=N), 1493 (C=C Ar}52 (C-O-C), 782, 725H-NMR (400
MHz, DMSO4dg) & 2.40 (s, 3H, ChH), 5.33 (s, 2H, OC}h), 6.22 (s, 1H, coumarin-H), 6.99 (d,= 8.9 Hz, 1H,
coumarin-H), 7.00 (s, 1H, coumarin-H), 7.48Jt 5.3 Hz, 3H, Ar-H), 7.71 (d] = 6.1 Hz, coumarin-H), 7.81 (s,
1H, Ar-H), 8.31 (s, 1H, HC=N), 11.76 (s, 1H, SH@exchangeable}>C-NMR (100 MHz, DMSOd6) 18.1, 65.3,
101.6, 111.2, 112.4, 113.1, 125.9, 126.1, 126.9,61230.6, 133.6, 136.1, 142.3, 153.3, 154.5,3,61163.8, 168.6.
HRESI-MS(m/z): caled. [M+H] for C,oH15CIN,O3S: 427.0626, found: 427.0617. Yield: (75%); m.p5-227°C.

2.1.3.6. (E)-7-((4-(benzylideneamino)-5-mercapto-4H-1,2,4itizol-3-yl)methoxy)-4-methyl-2H-chromen-2-

one 8f.

IR (KBr, cm™) 3415 (NH), 1697 (C=0), 1600 (C=N), 1493 (C=C Ar)52 (C-O-C), 746, 698:H-NMR (400
MHz, DMSO4dg) & 2.39 (s, 3H, Ch), 5.30 (s, 2H, OCh), 6.22 (s, 1H, coumarin-H), 6.94 (d,= 8.8 Hz, 1H,
coumarin-H), 7.09 (s, 1H, coumarin-H), 7.44 (m, B#H), 7.71 (d,J = 6.1 Hz, coumarin-H), 8.33 (s, 1H, HC=N),
11.65 (s, 1H, SH, ED exchangeable)*C-NMR (100 MHz, DMSOd6) 18.3, 65.2, 101.6, 111.2, 112.3, 113.3,
126.3, 126.5, 126.9, 128.7, 128.8, 130.2, 133.9,9,4153.3, 154.5, 154.5, 161.3, 163.6, 168.4. HRES (m/z):
calcd. [M+HT for CyoH16N,405S: 393.1016, found: 393.1004. Yield: (79%); m.p3-225°C.

2.1.3.7. (E)-7-((4-((1-(4-fluorophenyl)ethylidene)amino)-5mercapto-4H-1,2,4-triazol-3-yl)methoxy)-4-
methyl-2H-chromen-2-one 8g.

IR (KBr, cm™) 3495 (NH), 1711 (C=0), 1605 (C=N), 1500 (C=C Ar}5% (C-O-C), 806'"H-NMR (400 MHz,
DMSO-dg) 6 2.24 (s, 3H, N=C(CH)), 2.43 (s, 3H, Ch), 5.33 (s, 2H, OC}), 6.22 (s, 1H, coumarin-H), 6.92-7.03
(m, 2H, coumarin-H),7.24 (dd,= 8.9, 1.8 Hz, 2H, Ar-H), 7.68 (d,= 8.9 Hz, coumarin-H), 7.84-7.93 (m, 2H, Ar-
H), 10.92 (s, 1H, SH, f exchangeable}>C-NMR (100 MHz, DMSOd6) 13.6, 18.1, 65.6, 101.5, 111.1, 112.3,
113.2,115.1, 115.3, 126.3, 128.4, 128.5, 147.8,318.54.5, 160.1, 161.4, 169.2. HRESI-&/z): calcd. [M+HT

for C,1H17/FN4O3S: 425.1078, found: 425.1075. Yield: (74%); m.p3-2415°C.

2.1.3.8. (E)-7-((5-mercapto-4-((4-methoxybenzylidene)amino)H-1,2,4-triazol-3-yl)-methoxy)-4-methyl-2H-
chromen-2-one 8h

'"H-NMR (400 MHz, DMSO#) & 2.40 (s, 3H, Ch), 3.80 (s, 3H, OCH), 5.27 (s, 2H, OCH}, 6.2 (s, 1H, coumarin-
H), 6.93-7.8 (m, 7H, Ar-H), 8.30 (s, 1H, HC=N), 53.(s, 1H, SH, BO exchangeable}*C-NMR (100 MHz,
DMSO-d6) 18.1, 55.3, 65.2, 101.6, 111.4, 112.3, 113.31.2,1114.3, 126.3, 126.5, 128.5, 128.7, 143.8,3,53.
154.5, 154.5, 160.9, 161.3, 163.3, 168R.(KBr, cm™) 3285 (NH), 1678 (C=0), 1605 (C=N), 1495 (C=C Ar),
1146 (C-O-C), 826HRESI-MS (m/z): calcd. [M+H] for C,;H;gN,O,S: 423.1122, found: 423.1107. Yield: (83%);
m.p. 193-195C.

2.1.3.9. (E)-7-((5-mercapto-4-((1-(4-methoxyphenyl)ethylidee)amino)-4H-1,2,4-triazol-3-yl)methoxy)-4-
methyl-2H-chromen-2-one 8i.

IR (KBr, cm™) 3280 (NH), 1712 (C=0), 1600 (C=N), 1496 (C=C Ar)55 (C-O-C), 807*H-NMR (400 MHz,
DMSO-dg) 6 2.26 (s, 3H, N=C(C}H)), 2.45(s, 3H, Ch), 3.79 (s, 3H, OC}}, 5.31 (s, 2H, OC}), 6.18 (s, 1H,
coumarin-H), 6.91-7.03 (m, 2H, coumarin-H), 7.74,@= 11.2, 7.2 Hz, 2H, Ar-H), 7.73-7.82 (m, 3H, Ar;H)0.81
(s, 1H, SH, RO exchangeableHRESI-MS (m/z): calcd. [M+H] for C,,H,oN,O,S: 437.1278, found: 437.1265.
Yield: (82%); m.p. 205-207C.
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2.1.3.10(E)-7-((4-((4-fluorobenzylidene)amino)-5-mercapto-H-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8;.

IR (KBr, cm™) 3370 (NH), 1698 (C=0), 1605 (C=N), 1495 (C=C Ar}5% (C-O-C), 830'H-NMR (400 MHz,
DMSO-dg) 6 2.39 (s, 3H, Ch), 5.30 (s, 2H, OC}H, 6.23 (s, 1H, coumarin-H), 7 (d,= 8.6 Hz, G of coumarin),
7.12 (s, 1H, coumarin-H), 7.63-7.84 (m, 4H, Ar-R)7 (d,J = 8.8 Hz, 1H, coumarin-H), 8.33 (s, 1H, HC=N),a3..

(s, 1H, SH, DO exchangeable}*C-NMR (100 MHz, DMSOd6) 18.1, 65.2, 101.5, 111.2, 112.4, 115.7, 115.9,
126.3, 126.5, 129.1, 129.2, 142.8, 153.4, 154.5,116161.3, 162.2, 168.4 HRESI-M8V/z). calcd. [M+H] for
CuoH15FN,4O5S: 411.0922, found: 411.0910. Yield: (82%); m.p3-215°C.

2.1.3.11(E)-7-((4-((4-(dimethylamino)benzylidene)amino)-5-rarcapto-4H-1,2,4-triazol-3-yl)methoxy)-4-
methyl-2H-chromen-2-one 8k

. IR (KBr, cm™) 3460 (NH), 1711 (C=0), 1601 (C=N), 1483 (C=C Ar329 (C-N), 1150 (C-O-C), 819H-NMR
(400 MHz, DMSO+dg) 6 2.37 (s, 3H, Ch), 3.00 (s, 6H, N(CH),), 5.33 (s, 2H, OCH), 6.21 (s, 1H, coumarin-H),
6.67-6.74 (m, 2H, Ar-H), 7.01 (dd,= 8.8, 2.7 Hz, 1H, coumarin-H), 7.14 @z 2.6 Hz, 1H, coumarin-H), 7.53-
7.61 (m, 2H, Ar-H), 7.65 (dJ = 8.8 Hz, 1H, coumarin-H), 9.36 (s, 1H, HC=N), 34s, 1H, SH, RO
exchangeable}*C-NMR (100 MHz, DMSOd6) 18.1, 39.5, 60.1, 102.2, 111.3, 111.6, 112.3.8,1118.3, 126.5,
130.4, 146.3, 153.1, 153.2, 154.4, 160.0, 160.§.5.6HRESI-MS (m/z): calcd. [M+H] for CyH»N505S:
436.1438, found: 436.1425. Yield: (80%); m.p. 2@B2C.

2.1.3.12(E)-7-((4-((4-isopropylbenzylidene)amino)-5-mercamt-4H-1,2,4-triazol-3-yl)methoxy)-4-methyl-2H-
chromen-2-one 8l.

IR (KBr, cm™) 3320 (NH), 1687 (C=0), 1597 (C=N), 1468 (C=C Ar)59 (C-O-C), 832!H-NMR (400 MHz,
DMSO-dg) 6 1.19 (d,J = 6.9 Hz, 6H, CH(CH),), 2.42 (s, 3H, Ch), 2.92 (p,J = 6.9 Hz, 1H, CH(CH),), 5.4 (s, 2H,
OCH,), 6.27 (s, 1H, coumarin-H), 7.05 (dd¥l= 18.8, 8.8, 2.6 Hz, 2H, Ar-H), 7.15 (d,= 2.6 Hz, coumarin-H),
7.34 (d,J = 8.1 Hz, 1H, coumarin-H), 7.65 (d= 8.8 Hz, 1H, coumarin-H), 7.71 (@= 8.2 Hz, 2H, Ar-H), 9.87 (s,
1H, HC=N), 14.31 (s, 1H, SH, D exchangeable}*C-NMR (100 MHz, DMSOd6) 18.1, 23.4, 33.5, 60.1, 101.9,
111.8, 112.4, 113.4, 126.5, 126.7, 127.0, 128.B.512146.5, 153.2, 153.2, 153.7, 154.4, 159.9, 6,6064.0
HRESI-MS(m/z): calcd. [M+H] for C,3H,,N,O5S: 435.1485, found: 435.1473. Yield: (77%); m.p5-21.7°C.

2.2. Anti-inflammatory screening

Male adult albino rats (120-150 g) were obtaineinfithe animal house (Faculty of Medicine, Assiuivdrsity,
Egypt). Animals were housed in separate cagesaditmals each, in room temperature at 25°€2Animals were
allowed free access to rodent chow and water andtairged at a 12 h light/dark cycle. Work was cocted in
accordance with the internationally accepted ppilesi for laboratory animals’ use and care as foimdhe
European Community Guidelines [2@hd Institutional Ethical Committee Approval wastabed. The test
compounds and the reference drug were suspendd&imNaCMC in normal saline. Suspensions of the test
compounds, reference drug and 1% NaCMC-salineisal@hegative control) were injected i.p. (1 mlleac

The anti-inflammatory activity of the test composndas evaluated according to the carrageenan iddpae
edema method [27] in comparison to indomethacia esference drug. The test is based on pedal infition in
rat paws induced by subplantar injection of careag® suspension (0.2 ml of 1% solution in normiheginto the
right hind paw of the rats. Male adult albino ratere divided into groups of five animals each. The paw
thickness was measured with a Vernier caliper (SBjIBhangahai, China) before and 1 h after carrageen
injection to detect the carrageenan induced inflation. The test compounds and indomethacin, atse d6 28
pmol/kg, were injected i.p. to 18 different grouwgisats 1 h after carrageenan injection. In addijt& control group
received the vehicle 1% NaCMC solution in normdinga The difference between the thicknesses ofwlepaws
was taken as a measure of edema inhibition. Thesunement was carried out at 0.5, 1, 2, 3, 4 andditdr
injection of the test compounds, reference drugamdrol. The results are listed in Table I.

2.3. Analgesic activity

The analgesic activity of some selected compoyfids8g, 8i, 6k and 8l) was determined in mice using the hot
plate method [28], in comparison to indomethacira asference drug. In this method, the time takgthk mouse
to lick its feet or to jump within a plexiglass imder placed on a hot plate surface {89 was determined. This
reaction time was taken as the end and the incri@aket plate latency was taken as a measure ohtiadgesic
activity. Male adult albino mice (20-25 g) were ided into groups, each of five animals. Solutiofighe test
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compounds and the reference drug in (1% sodiunoggrbethylcellulose (NaCMC) solution in normal saljrwere
injected i.p. at a dose level of 10 mg/kg into mi@ontrol animals were similarly treated with (1%d&im

carboxymethylcellulose (NaCMC) solution in normaliise). The reaction time was evaluated directtgrad.5, 1.0,
2.0, 3.0, 4.0 and 5.0 h of injection. Results dlgasic activity of test compounds and indomethaare displayed
in Table II.

2.4. Ulcerogenic effect

The ulcerogenecity of some selected compoundsneghrds to their anti-inflammatory and analgestovaies (6a,

8d and8l) was carried out on adult male albino rats [29]lévilbino rats were fasted for 24 h. The test caimpls
and indomethacin drug were administered orallyaged of 10, 30, and 60 mg/kg to groups of rats efdive

animals. After 6 h, the animals were sacrificed siomachs were removed and washed with saline&8tes of
each group and gastric lesions on the mucosa waraired grossly by naked eye or under a binocukgmifier.
Stomachs were kept in 10% w/v formalin solutionteAf24 h, the surface of stomachs was reexaminethkgd
eye and binocular magnifier. The results were ditetiable 1.

2.5. Acute toxicity (LDsg)

The median lethal dose (Isp) of the relatively most active compoungs 8k and8l was determined in mice [30].
Groups of male adult albino mice, each of five aalsn(25-30 g), were injected i.p. with graded dasfethe test
compounds. The percentage mortality in each gré@mionals was determined 24 h later to injection.

2.6. Antimicrobial screening

2.6.1. Antibacterial activity

2.6.1.1. Organisms and culture conditions

The used bacterial cultures were obtained fromuAdgniversity Mycological Center (AUMC), Assiut Urersity,
Assiut. The antibacterial activity of compounds wlasermined according to the agar disc diffusiothme [31].
Saphylococcus aureus (AUMC B71) was used to test the antibacterial amtiwf the target compounds as
representatives of Gram positive strains, while @ram negative strains were representedessherichia coli
(AUMC B69).

MATERIALS AND METHODS

Cell suspension of bacterial strains was prepam@a #8 h old cultures grown on nutrient agar (NA)sterilized
water [31]. One ml suspension was added to Petri dishes wof 1 diameter and then 15 ml of NA was poured into
the plates. Plates were shaken gently to homogémézmocula.

Sterile 5 mm filter paper disc (Whatman) was sdadavith 10 pL solutions of the test compoundsiprafloxacin
as a reference drug (53 umol-thin DMSO). In addition, other disks were impregmitéth the solvent (DMSO)
and served as a negative control. The discs weredhied for 1 h and placed in the center of edatepThe seeded
plates were incubated at 35+2 °C for 24-48 h. Tuki of inhibition zones (in mm) were measuredriplicate and
the results are given in Table IV.

2.6. Antifungal activity

2.6.1. Organisms and culture conditions

The used Sabouraud Agar (SA) media were prepardsssiut University Mycological Center (AUMC), Assiu
University, Assiut. The antifungal activity of comynds was determined according to the agar didasibih
method [31].

Candida albicans (Robin) Berkhout AUMC 421, was used to test thiéfangal activity of the target compounds.
2.6.2. Materials and method

Spore suspension in sterile distilled water wapared from 2-5 days old culture of the test fungivgng on
Sabouraud agar (SA) medium[31]. The final sporeceatration was nearly 5xi@pores/mL. About 15 ml of
growth medium was introduced on sterilized Petshds of 9 cm diameter and inoculated with 1 mL pifre
suspension. Plates were shaken gently to homogtrézaocula. Antifungal activity of the tested goounds7 and
8a-8j was performed by the standard agar disk diffugiethod as follows.
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Sterile 5-mm filter paper disc (Whatman) was satdavith 10 pL solutions of the test compound dokenazole
(40 pmol-mL* in DMSO). In addition, other disks were impregmhteith the solvent (DMSO) and served as a
negative control. The disks were then dried for 4nd placed in the center of each plate. The sepldg¢els were
incubated at 28+2 °C for 7 days. The radii of intiim zones (in mm) of triplicate sets were meadwaesuccessive
intervals during the incubation period and resattspresented in Table IV.

OH CH3;
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H,80, / stirring 16 h HO o Yo

OH

ethyl chloroacetate / DMF
K>COj3 / stirring 24 h

CH,
CH,
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(o) o [o]
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Scheme 1: Synthetic route of compounds 6a-6e, 7 agd-8I
RESULTS AND DISCUSSION

3.1. Chemistry

The starting2-(4-methyl-2-oxok2chromen-7-yloxy) acetohydrazidé was prepared by refluxing ethyl 2-((4-
methyl-2-oxo-H-chromen-7-yl)oxy)acetat@ with hydrazine hydrate in presence of ethanol asolaent[24].
Structure of compoundl was confirmed by comparison of its physical anecs@l data with the reported ones [24].
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The intermediate 7-((5-mercapto-1,3,4-oxadiazoyggthoxy)-4-methyl-Bl-chromen-2-ones was prepared by
refluxing hydrazide4 with carbon disulphide in alcoholic potassium hydde solution. Structure of compouid
was confirmed by comparison of its physical anccpédata with the reported ones [25] as illugtiah scheme 1.

Treatment of 7-((5-mercapto-1,3,4-oxadiazol-2-yjnoxy)-4-methyl-H-chromen-2-one5 with an appropriate
alkyl or aralkyl halide in presence of potassiumboaate and acetone as a solvent affords compogerds The
structures of compound8a-e were confirmed by IR!H, and ®*C NMR as well as High Resolution Mass
Spectroscopy.

ThelR spectra of compoundia-e showed bands at 1253, 1195 tfor the (C-S-C) moiety and one band at 1140
cm for (C-O-C), in addition to strong band around 32" due to carbonyl function group.

'H NMR spectra of compoundia-e displayed additional signals due to alkyl groussd the signals belonging to
NH or SH groups disappearetd NMR of compoundsa showed a triplet signal &t1.37 ppm and quartet &3.25
ppm corresponding for ethyl group while compo@udshowed a singlet signal &#4.25 ppm for benzyl protons in
addition to signals of original nucleus.

Compound6a was further more confirmed BYRESI-MS, it showed a molecular ion peak at m/z 319.0739
[M+H] ", which correlated with the calculated value fa farmulaC,sH14N,0,S (319.0747 [M+H]).

Refluxing compound5 with hydrazine hydrate gives the new key 7-((4-avrbamercapto-#i-1,2,4-triazol-3-
yl)methoxy)-4-methyl-Bi-chromen-2-oné or it may prepared directly froghover two stage reactionS¢heme 1
Structure of compoundwas confirmed by spectral methods of analysis.

IR spectrum of compound showed two bands at 3400, 3370cdue to (NH) stretching and 3220chfor (NH)
stretching, bands at 1680, 1603 or (C=0) and (C=N) functions respectivelit NMR spectrum of compound
displayed singlet signal 8t13.78 ppm corresponding to SH group and singtgtadiaté 4.5 ppm corresponding to
NH,, the two peak were exchangeable bDDin addition to characteristic patterns of coumaromatic protons.
The structure o has been further confirmed BRESI-MS, which showed a peak at m/z 305.0709 for [M*%H]
consistent with the calculated value of its molac@ibrmulaC,sH,N4O3S (305.0703).

The target compounda-8l were synthesized by condensation of compouwnith an appropriate benzaldehydes or
acetophenonéschemel). The structures of compoun8a-8l were confirmed by spectral methods of analyses. Th
IR spectra of compounda-8l displayed no absorption bands belonging to; lgkbup, instead new bands for aryl
substitutions. AlsdH NMR spectra of compoundia-8l confirm the disappearance of Msignal, and displaying
an exchangeable signal@&l0 ppm for SH. This confirm the formation of Sétihses expense NH

'H NMR spectra of compoundsc, 8i and 8g showed additional singlet signal &t2.27 ppm corresponding to
acetophenone methyl group, whié shows a singlet one &at3.8 for p-methoxy protons. Als&k showed (6H)
singlet signal a® 3 ppm for 4-N(CH), protons. FurthermorelRESI-MS analysis also confirms the suggested
structures of compoundda-8l. Compound8a illustrated a peak at m/z 427.0614 [M+H}onsistent with the
molecular formulaC,oH1:CIN,O3S, while 8| gave a peak at m/z 435.1473 [M+Hjonsistent with the molecular
formulaCy3H,,N403S which correlated with the desired product

3.2. Anti-inflammatory activity

Results of anti-inflammatory activity for the tesbmpounds6a-6e, 7 and 8a-8l, Table |, revealed that all
compounds showed a gradual increase of the afdiimfiatory activity up to its maximum after 3-4 hcept
compoundsd, 6e, 8i, 8kand8l. Compoundsd, 6eand 8i showed maximum activity after 2 h. while compounds
8k and8l shows there highest results after 5 h. Compoéagdg, 8a, 8f, 8kand 8l were the most active compounds
showing 80-117 % anti-inflammatory activity of indethacin.

Moreover, compound$a and 8k exhibited almost comparable activities to thosendfomethacin, furthermore,
compoundl was more active than indomethacin giving 117 %-iaflammatory activity at 5 h.

345
www.scholar sresear chlibrary.com



Alaa M. Hayallah et al Der Pharma Chemica, 2015, 7 (10):337-349

Table I. Percentage of edema inhibition of compoursi6a-6e, 7, 8a-8l and indomethacin

Percentage of edema inhibition + SE
Compound No. -
30 min 1lhr 2hr 3hr 4hr 5hr
Control - - - - - -

Indomethacin | 22.22 +0.29| 33.33+0.22 67.39+0.23 78.72+0,148.72+0.20] 79.16 £0.2P
6a 24.22+£0.39] 25.11+0.42 48.04+0.80 54.04+0.7P4.46+0.60] 47.91+0.5b
6b 18.88+0.49| 28.88+0.59 48.04+1.10 45.10+1.297.44+0.80] 41.66+0.70
6¢ 1.5E+0.6¢ | 17.77+£0.3% | 23.4(+0.58 | 17.02+0.6¢ | 10.42+0.74 | 46.871+£0.8Z
6d 14.6€+1.11 | 33.3:+0.37 | 58.6¢+0.95 | 51.06+0.82 | 42.7€¢+0.9C | 48.3:+1.3C
6e 12.00+1.15] 1533+1.10 44.13+0.93 39.78+0.886.59+0.71| 35.00+81
7 25.77+1.14| 3444+1.1y 5217+1.01 63.61+0.930.00+0.44] 52.91+0.5Y
8a 30.44+1.22 | 36.86+1.32 | 53.41+£0.3¢ | 58.2¢+0.4Z | 63.1¢+0.7C | 66.6€+ 0.5C
8b 10.2:+121 | 16.0(+1.31 | 52.82+0.8% | 53.61+0.72 | 41.27+0.6€ | 55.0(+0.74
8c 17.11+0.98] 24.66+0.78 43.61+0.69 50.00+0.762.98 +0.87| 47.70+1.4»p
8d 1555+1.21] 2666+1.10 43.69+1.15 55.10+1840.42+1.32] 25.00+1.1y
8e 14.66 +0.22| 30.44+0.29 46.30+0.93 56.60+0.936.38+0.33| 16.45+0.2}
8f 22444110 | 28.66+108 | 58.2€+1.00 | 63.1¢+0.27 | 71.91+0.3% | 67.2¢+0.4Z
8¢ 8.86+0.31 | 17.11+0.62 | 39.56+1.4% | 40.42+0.8¢ | 24.47+0.7€ | 10.41+0.6C
8h 2244 +£0.92] 3044+057Y 4021+1.12 42.76+1532.55+0.38] 45.62 +0.88
8i 955+0.87| 16.88+1.4]1 38.91+1.21 32.55+1|332.98+0.67| 8.33+1.00
8j 11.77£0.45 | 2444+ 1.10 | 43.0¢+1.14 | 54.9(+0.8¢ | 24.0¢+1.18 | 20.41+131
8k 17.77£0.55 | 45.771+0.92 | 56.52+0.7Z/ | 59.7¢+0.97 | 71.4¢+104 | 75.8:+0.4¢
8l 25.11+£0.60|/ 38.88+0.98 65.43+0.72 74.46+05P0.78+0.86] 92.50+0.89

3.3. Analgesic activity

Results of analgesic activity for some selected ¢tesnpoundséa, 8g, 8i, 8kand 8l, table II, revealed that all
compounds exhibited a gradual decreased of thigesia activity after first half hour. Compoudll is the only
one which showed gradual increase in its activipyto 4 h. In addition8i was the most active one and gave
maximum activity (126% comparable to indomethaaift¢r 30 min. Most of tested compounds exhibiteddenate

to good activities comparable to the reference drug

Table Il. Analgesic activity of compounds 6a, 89,88k, 8| and indomethacin

The average reaction time (s) at different time irgrvals
30 min 1lhr 2hr 3hr 4hr 5hr
Negative contro | 15.6(+0.3C | 15.3(£0.2z | 16.0(+ 0.3 | 15.3(+0.24 | 16.6(+0.8C | 14.6(+0.7¢
Indomethacin | 16.60 £0.27| 27.00+0.34 46.30+0.68 64.00 +0.799.30 £ 0.30| 58.30 + 0.46

Compound

6a 56.00 £0.90| 38.00+0.82 28.00+0.98 20.00 +0.855.00 +0.84| 15.00+0.49
8¢g 39.2(+1.1C | 30.0(+0.77 | 30.0(+0.3¢ | 38.0(+0.7z | 43.5(+0.6¢ | 40.7(+0.67
8i 81.2(+1.1% | 54.5(+0.6¢ | 39.5(+1.1¢ | 38.0(+0.57 | 37.0(+ 1.4z | 35.5(+0.7¢
8k 40.00 £0.88] 39.00+0.7fy 13.00+1.00 12.00 +0.482.00+1.20[ 10.00+1.09
8l 1490+0.76] 33.00+0.6% 33.00+1.20 35.00+0.235.00+1.32] 33.00+1.2p

3.4. Ulcerogenicty

The test was carried out according reported metGodpound$a, 8dand8lwere selected for this test. Results of
ulcerogenic effect of three compourgks, 8dand 8l revealed that all of them showed superior safetfilp when
compared to indomethacin since they gave 100% gfotein the population of the test animals at daées 10, 30
and 60 mg/kg as shown in table IlI.
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Table Il1. Ulceorgenic effects of compounds 6a, 8&| and indomethacin

Ratio of ulcerated )
Comp. No. Dose mg/kg ) Ulcer index
animals
10 0/4
6a 30 0/4 0.00
60 0/4
10 0/4
8d 30 0/4 0.00
60 0/4
10 0/4
8l 30 0/4 0.00
60 0/4
. 10 3/4 1.2 mm
Indomethacin
30 4/4 1.5 mn

3.5. Acute toxicity (LDsg)

Acute toxicity (LDso) study revealed that the median lethal doses{L8f compound$a and8k were found non
toxic up to 240 mg/kg. Compourdi showed more safe profile up to 300 mg/kg wherkad D50 of indomethacin
equals to 13 mg/kg (i.p.) [32].

3.6. Antibacterial activity

The synthesized compoun@dsand 8a-8j were tested for thein vitro antibacterial activity againstaphylococcus
aureusas a representative of Gram positive strains &scherichia coli as a Gram negative strain using
ciprofloxacin as a reference drug.

The result revealed that most of the newly syn#teesicompounds exhibited moderated to good antibalkcte
activities if compared to that of ciprofloxacin awgt the test organisms Table IV. Compoudd exhibited
significant antibacterial activity nearly agairBSiColi (MIC = 12.5umol mL™?), however it showed less activity
againstSaphylococcus aureus (MIC = 25 pmol mL?Y). Also, the key intermediate compouiidshowed good
antibacterial activity againg.Coli (MIC = 12.5umol mL™), and it also revealed activiStaphylococcus aureus
(MIC = 50 umol mL™?).

Table 1V. Antimicrobial activity of tested compounds (expressed as the inhibition zone diameter and 84C pM/mL).andd references

drugs
Comp. E-coli Staph. Aureus Candida
Inhibition zone (mm), MIC (pM/ml) | Inhibition zone (mm), MIC (uM/ml) | Inhibition zone (mm), MIC (uM/ml)
7 (30), (12.5 (20), 50) (10), -
8a (200,600 | e e
8b (e oy 00 - (20), @9
& | 0000 L = (19), 60
8d (30), @2.5 (20), @5 (20), @5
8e (20), 50) (25), 25) (10), -
af 1), - 0,500 |
8g @o.ey | e e
8h (28), 2.5 18,600 | e
8i (2,(26p | 00 - (10),
8] (20), 50 (1,50 |
Cipro. (40), 1.7 (40,79 | e
Flucon.| e e (40), (.89
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3.7. Antifungal activity
The new derivatives/ and 8a-8] were tested for antifungal activities agair@andida albicansusing using
fluconazole as a reference drug Table IV.

The results revealed th@andida albicans showed high resistance for most of tested groupy @ompounds3b,
8c, and 8dshowed antifungal activitied/|C = 25, 50, 25umol mL™?) respectively.

CONCLUSION

A new series of coumarin derivatives linked tri@moland oxadiazole moieties were design, synttobsiened
structurally elucidated using IRH NMR and**C NMR as well as high resolution mass analysis.calihpounds
were tested for their possible anti-inflammatorinaites and they shows a significance results eisly compound
8l which showed higher results than Indomethacin, &selected compounds, 89, 8i, 8kand 8l were tested for
their analgesic properties, the results were vexydgespecially compourgi which showed 126% comparable to
the reference drug after only 30 min. Furtherm@suits of ulcerogenic effect of three compoufids 8dand 8|
regarding their anti-inflammatory and analgesicivités revealed that all of them showed superidr S@fety
profile. Selected compoundsand 8a-8j were tested for antibacterial and antifungal atiisi The results revealed
that most of the newly synthesized compounds etddbinoderated to very good antibacterial activitiesiparable
to ciprofloxacin against the test organisms esfigcigam-negative bacteria than the positive orses] weak to
moderate activities against fungal infection.
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