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ABSTRACT

3-(4-Nitrobenzylidene)-5-phenyifuran-2(3H)-one 2 was prepared and converted into a variety of heterocyclic sygems of
gynthetic and biological importance via reaction with nitrogen nucleophiles. Benzylamine reacted with the furanone 2; the
product was found to depend on the reaction conditions. Thus, at room temperature the open-chain N-benzjlamide 3 was
obtained, whereas under refluxing conditions the 3-(4-Nitrobenzylidene)-5-phenyl-1-benzyi-2(3H)-pyrrolone 4 was obtained.
Hydrazine hydrate affected ring opening of the furanone to give the corresponding acid hydrazide 5. The latter was used as
key sarting materials for the synthesis of aminotriazole 17 and 1,3,4-oxadiazole derivatives 15a-c. The structural elucidation
of products is reported and also some of the products were screened for their antimicrobial activity.

Keywords: 2(3H)-Furanones, 23)-pyrrolones, acid hydrazide, pyridazin-8{done, pyrrolo [2,3] pyrazole, 5-thioxo-H-
1,2 ,4-triazol-3-yl, 1,3,4-oxadiazoles derivatives.

INTRODUCTION

The furanone ring system, also known as butyrotector butenolide, is a widely recognized compormdmatural
products exhibiting a wide range of interestingldgiical activities. Different classes of syntheficanones and
pyrrolones possess an extensive spectrum of phatogizal activitied? In particular, compounds bearing B{3
furanone and 2(3)-pyrrolone rings are known to exhibit importantidties such as anti-inflammatory, analgesic,
cardiotonic, anticonvulsant and COX-2 inhibitiontigiies in addition to antioxidant, cytotoxic, #uanhgal,
antibacterial and antiviral activiti&*¥ In continuation to our interest in the chemistfy2(8H)-furanone and 2(3)-
pyrrolone rings we report here the results of oarkwaimed at exploring the potential utility of 2{Bfuranone in the
heterocyclic synthesis. Conversion @& into the corresponding pyridazones, oxadiazoled aome novel
azaheterocyclec derivatives with anticipating ptigébiological interest:**"1

MATERIALSAND METHODS

All melting points were determined on a Gallenkamglting point apparatus. The IR spectra were recbah a Perkin
Elmer 317 Grating IR spectrophotometer, using Kéllets. ThetH and**C NMR spectra were measured on a Joel E.C.A-
500 MHz instrument in DMSOgths solvents and using TMS as internal standael.nfdss spectra were performed on a
Joel IMS-A X 500 spectrometer. Elemental analysre warried out at the Microanalysis LaboratoryiraCalniversity,
Cairo, Egypt. Giza, Egypt. TLC: Merck 0.2 mm siligal 60 F154 anal aluminium plates. Compounavas prepared
according to the reported metH&#.
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3-(4-Nitr obenzylidene)-5-phenylfuran-2(3H)-one (2)

A solution of 3-benzoylpropionic acitl (0.53g, 3 mmol) and 4-nitrobenzaldehyde (0.45mn3ol) in acetic anhydride (15
mL) with triethylamine (3 drops) was refluxed foh4inder anhydrous conditions. After completiomeaiction, the contents
were poured into crushed ice in small portionsensiirring. A colored solid mass separated outchviias filtered, washed
with water and crystallized from a mixture of metbisto give2.

Yield 72%; mp: 135-137 °C. IR (KBry: 1770 (lactone CO) cin*H NMR (DMSO«): § 6.59 (s, 1H, furanone H-4), 7.19-
8.21 (m, 10H, ArH and olefinic H*C NMR (DMSOdy): 5 107.6, 116.4, 123.7, 126.4, 127.5, 129.8, 13®8,2]. 141.2,
145.6, 148.2, 155.1, 177.5. MS m/z (%): 293][Mnalysis for GHy;NO, (293.27) Calcd: C, 69.62; H, 3.78; N, 4.78.
Found: C, 69.70; H, 3.72; N, 4.73

2-(4-Nitr obenzylidene)-N-benzyl-4-oxo-4-phenylbutanamide (3)

Furanone (0.88g, 3 mmol) and benzylamine (0.43g, 4 mmofevatirred in dry benzene for 3 h. On completioreattion,
excess benzene was distilled off and a solid nasbined was washed with petroleum ether and.dfiee compound
obtained was used without crystallization to @ve

Yield 68 %; mp: 185-186 °C. IR (KBry. 3350 (NH), 1715, 1665 (2CO) &mtH NMR (DMSO4ds): 5 3.94 (s, 2H, CbCO),
4.15 (s, 2H, PhCH), 7.17-8.20 (m, 15H, ArH and olefinic H), 9.57 18}, NH, DyO-exchangeable}’C NMR (DMSO«k): &
40.6, 43.3, 124.8, 127.3, 128.5, 129.1, 129.951337.2, 138.3, 140.2, 143.6, 147.8, 168.7, 1K m/z (%): 400 [MI.
Analysis for G4H,oN,04(400.43) Calcd: C, 71.99; H, 5.03; N, 7.00. Foutdr1.94; H, 5.10; N, 7.09

3-(4-Nitr obenzylidene)-5-phenyl-1-benzyl-2(3H)-pyrrolone (4)

(Method A): Compound3 (1.2g, 3 mmol) was refluxed in 6 N hydrochlogicid (20 mL) for 2 h. The contents were then
cooled and a solichass so obtained was collected, washed with wadkeergistallizedrom methanol to givé.

(Method B): Furanone2 (0.88g, 3 mmol) and benzylamine (0.43g, 4 mmobewefluxed inethanol (15 mL) for 3 h. The
reaction mixture concentrated to half its volume #ie solid product was filtered off, washed wigtrpleumether and dried
to give4.

Yield 70 %; mp: 148-150 °C. IR (KBry 1656 (CO) cril. *H NMR (DMSO«,): 5 4.84 (s, 2H, benzyl G 6.59 (s, 1H,
pyrrolone H-4), 7.10-8.12 (m, 15H, ArH and olefiti. *C NMR (DMSOsd): 6 50.6, 105.4, 124.1, 124.5, 124.8, 125.3,
127.2, 127.5, 128.6, 130.2, 133.7, 136.2, 145.6,514148.9, 179.7. MS m/z (%): 382 TMAnalysis for GH;gN,O;
(382.41) Calcd: C, 75.38; H, 4.74; N, 7.33. Fo\dr5.44; H, 4.79; N, 7.27

2-(4-Nitr obenzylidene)-4-oxo-4-phenylbutanehydr azide (5)

Furanone (1.47g, 5 mmol) and hydrazine hydrate (2 mL) imebl (10 mL) were stirred at Z5 for 3h. After The reaction
mixture was poured onto crushed ice, a precipitate obtained, which was filtered, dried and realimtd from methanol
to giveb.

Yield 77 %; mp: 168-170 °C. IR (KBry: 3380, 3310 (N NH), 1710, 1660 (2 CO) clm'H NMR (DMSO4ds): 5 3.96 (s,
2H, CHCO), 6.87 (br s, 2H, Nj1 D,O-exchangeable), 7.10-8.09 (m, 10H, ArH and otefit), 9.70 (s, 1H, NHCO, J0-
exchangeable}’C NMR (DMSO«¢): & 33.6, 124.7, 127.4, 129.1, 129.9, 130.5, 131.9,51339.3, 143.2, 147.3, 167.7,
171.9. MS m/z (%): 325 [K. Analysis for GH1gN1O, (325.32) Calcd: C, 62.76; H, 4.65; N, 12.92. Foud62.70; H,
4.59; N, 12.98

General procedure for the synthesis of (6) and (7)

Furanone (1.47g, 5 mmol) and hydrazine hydrate (2 mL) arythydrazine (0.5 mL) in ethanol (15 mL) wereusdd for
2h. Atfter cooling the reaction mixture was pouretbarushed ice, a precipitate was obtained, wivash filtered, dried and
recrystallized from methanol to give the corresframgyridazinone derivative®and7, respectively.

4-(4-Nitr obenzyl)-6-phenylpyridazin-3(2H)-one (6)

Yield 78 %; mp: 194-196 °C. IR (KBry: 3262 (NH), 1655 (CO) cin’H NMR (DMSO4): § 4.10 (s, 2H, Ch), 6.74 (s,
1H, pyridazinone H-5), 7.13-8.04 (m, 9H, ArH), ¥ .(br s, 1H, NH, BO-exchangeablej*C NMR (DMSOd): & 42.7,
124.2, 124.8, 125.1, 128.4, 129.1, 132.6, 141851445.8, 147.3, 169.8. MS m/z (%): 307 [M\nalysis for GH;N:05
(307.30) Calcd: C, 66.44; H, 4.26; N, 13.67. Fobd36.49; H, 4.20; N, 13.70

4-(4-Nitr obenzylidene)-1,2-dihydr 0-1,6-diphenylpyridazin-3(4H)-one (7)

Yield 57 %; mp: 120-122 °C. IR (KBry: 3230 (NH), 1680 (CO) cf’H NMR (DMSO<d): & 6.82 (s, 1H, pyridazinone H-
5), 7.02-8.31 (m, 15H, ArH and olefinic H), 9.12 & 1H, NHCO, BO-exchangeable}’C NMR (DMSO«): 5 103.6,
122.3,124.1, 124.8, 125.7, 126.3, 127.6, 1292.71231.4, 134.6, 135.2 138.8, 145.1, 147.8, 1FAS/m/z (%): 383 [M.
Analysis for GsH;7;N30; (383.40) Calcd: C, 72.05; H, 4.47; N, 10.96. Fo@dr2.11; H, 4.40; N, 10.91
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General procedure for the synthesis of (8) and (9)

A mixture of furanone (1.47g, 5 mmol), and thiosemicarbazide or thio@209 mmol) were refluxed at 80 °C in sodium
ethoxide (Na 0.5 g, 20 mmol in 30 mL dry ethanof) X2 h. After cooling, the reaction mixture wasifgal into acidic ice
water and neutralized with HCI (pH ~ 7). The soligs filtered off, washed with water, dried and tetligzed from DMF to
give 8 or 9, respectively.

3-(4,5-Dihydr o-5-thioxo-1H-1,2,4-triazol-3-yl)-4-(4-nitr ophenyl)-1-phenylbut-3-en-1-one (8)

Yield 65 %; mp: 248-250 °C. IR (KBru 3365, 3230 (2NH), 1680 (CO) ¢m'H NMR (DMSOdy): & 4.18 (s, 2H, -
COCH), 7.08-8.15 (m, 10H, ArH and olefinic H), 8.50,8® (2br s, 2H, 2NH's, fD-exchangeable}’C NMR (DMSOd):
5 33.6, 124.4, 128.3, 128.7, 129.8, 130.1, 131.5,61336.7, 144.2, 148.9, 149.3, 160.7, 180.7. M&(#): 366 [M].
Analysis for GgH;4N,O5S (366.39) Calcd: C, 59.01; H, 3.85; N, 15.29. lBo@) 59.08; H, 3.90; N, 15.23

6-(4-Nitrophenyl)-5-(2-ox0-2-phenylethyl)-2-thioxotetr ahydr o-pyrimidin-4(1H)-one (9)

Yield 70 %; mp: > 300 °C. IR (KBr) 3403, 3290 (2NH), 1682 (CO), 1255 (C=S)’citi NMR (DMSOy): & 3.44 (m,
1H, pyrimidinone H-5), 4.17 (d, 1H, pyrimidinone@}-4.88 (m, 2H, -COC}), 7.18-8.27 (m, 9H, ArH), 9.52, 11.15 (br s,
2H, 2NH's, DO-exchangeable}’C NMR (DMSO«,): & 37.5, 43.4, 66.9, 115.3, 126.9, 127.4, 128.3,61229.6, 135.1,
138.7, 142.7, 146.4, 148.3, 169.4, 175.8, 182.3. nMz (%): 369 [M]. Analysis for GgH;sN50,S (369.39) Calcd: C, 58.53;
H, 4.09; N, 11.38. Found: C, 58.59; H, 4.13; N331.

Synthesis of (10a) and (11a)

A mixture of pyrrolone4 (0.38g, 1 mmol), and hydrazine hydrate (3 mmol) vedisixed in ethanol for 2 h. The solid
precipitated formed after concentrated of the i@achixture was cooled, filtered off and recrystell from ethanol to give
10a. The solid product was refluxed at 80 °C in sodathoxide (Na 0.5 g, 20 mmol in 30 mL dry etharfiof)2 h. The
reaction mixture was poured onto ice and acid¥iéth 2 M HCI. The formed solid product was collettey filtration,
washed with water, dried and finally recrystallifemin the appropriate solvent, to afford pyrrol8f2]pyrazolella.

1-Benzyl-3-(1-(4-nitr ophenyl)-1-hydrazinomethyl)-5-phenyl-1H-pyrrol-2(3H)-one (10a)

Yield 65 %; mp: 181-183 °C. IR (KBry 3369, 3261 (NH, NbJ, 1654 (CO) cil *H NMR (DMSO-4dy): & 3.33-3.39 (m,
3H, NHNH,), 4.22 (ddJ = 5.35 Hz, 1H, pyrrole H-3), 4.29 (= 6.10 Hz, 1H, -CHNH), 4.81 (s, 2H, @H7.22-8.07 (m,
15H, ArH and pyrrole H-4$3C NMR (DMSO4): 5 40.2, 40.3, 72.9, 123.4, 125.9, 127.3, 127.9,61428.9, 131.7, 132.9,
139.6, 145.2, 146.8, 149.1, 173.4. MS m/z (%): 4. Analysis for GHN,O; (414.46) Calcd: C, 69.55; H, 5.35; N,
13.52. Found: C, 69.49; H, 5.40; N, 13.58

6-Benzyl-2,3,3a,6-tetr ahydr o-3-(4-nitr ophenyl)-5-phenyl pyr r olo[2,3-c| pyr azole (11a)

Yield 70 %; mp: 166-168 °CH NMR (DMSO4d,): & 3.65 (dd,J = 5.8 Hz, 1H, pyrazole H-4), 4.24 @= 6.3 Hz, 1H,
pyrazole H-3), 4.85 (s, 2H, GH 7.22-8.07 (m, 15H, ArH and pyrrole H-4), 10.20 ¢, 1H, NH, DO-exchangeableYC
NMR (DMSO-dg): 6 72.9, 98.4, 109.2, 122.8, 124.5, 124.7, 125.7,81228.8, 129.0, 129.5, 131.4, 133.6, 140.0, 145.1
146.6, 154.3. MS m/z (%): 396 [MAnalysis for GH,N.O, (396.44) Calcd: C, 72.71; H, 5.08; N, 14.13. Fo@®\d72.68;
H,5.13; N, 14.18

General procedure for the synthesis of (11a), (11b), (12) and (13)

The procedure described above for synthesiklafwas followed except for use ¢fiydrazine hydrate, phenylhydrazine,
thiosemicarbazide or thiourea) (3 mmol) with pigme 4 (0.38g, 1 mmol) in one-step sequence to afforatdneesponding
pyrrolo[2,3€]pyrazolella, 11b, pyrrolo[2,3€]pyrazole12 and pyrrolo[2,H]pyrimidine 13 derivativesrespectively.

6-Benzyl-2,3,3a,6-tetr ahydr o-3-(4-nitr ophenyl)-2,5-diphenylpyrrolo[2,3-c] pyr azole (11b)

Yield 53 %; mp: 154-156 °CH NMR (DMSO4d,): & 3.73 (dd,J = 5.3 Hz, 1H, pyrazole H-4), 4.30 @= 5.9 Hz, 1H,
pyrazole H-3), 4.86 (s, 2H, G} 7.12-8.14 (m, 20H, ArH and pyrrole H-4JC NMR (DMSO#):  70.5, 99.2, 112.3,
121.7, 1235, 124.3, 1244, 125.6, 127.7, 1278,71228.2, 132.3, 132.8, 140.3, 143.6, 145.211464.4. MS m/z (%):
472 [M']. Analysis for GoH2N4O, (472.54) Calcd: C, 76.25; H, 5.12; N, 11.86. Fo@\d76.30; H, 5.09; N, 11.90

6-Benzyl-3,3a-dihydr 0-3-(4-nitr ophenyl)-5-phenylpyr r olo[ 2,3-c] pyr azole-2(6H)-car bothiocamide (12)

Yield 60 %; mp: 158-160 °C. IR (KBry: 3336 (NH), 1599 (C=N), 1254 (C=S) chn'H NMR (DMSOd): § 3.22 (dd,) =
5.7 Hz, 1H, pyrrole H-3), 4.29 (d,= 6.1 Hz, 1H, pyrazole H-3), 4.83 (s, 2H, £,H.10-8.13 (m, 15H, ArH and pyrrole H-
4), 8.15 (br s, 2H, Nj D,O-exchangeable)’C NMR (DMSO#): § 47.2, 70.2, 94.6, 119.4, 123.7, 125.7, 126.4,3127.
128.1, 128.4, 128.6, 128.9, 135.3, 138.1, 1408.71446.9, 147.4, 148.5, 158.3, 178.4. MS m/z {%H: [M]. Analysis for
CosH1Ns0,S (455.53) Caled: C, 65.92; H, 4.65; N, 15.37. o) 65.97; H, 4.59; N, 15.41
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7-Benzyl-3,4-dihydr o-4-(4-nitr ophenyl)-6-phenyl-1H-pyrrolo[2,3-d]pyrimidine-2(7H)-thione (13)

Yield 70 %; mp: 170-172 °C. IR (KBry: 3346, 3240 (2NH), 1255 (C=S) ¢ntH NMR (DMSO«d): 5 4.45 (s, 2H, Ch),
4.82 (s, 1H, pyrimidine H-4), 6.58 (s, 1H, pyrrated), 7.11-8.11 (m, 14H, ArH), 9.03, 10.20 (br 8}, 2NH, D:O-
exchangeable}’C NMR (DMSO4): § 51.7, 70.4, 91.7, 115.4, 126.1, 126.4, 126.741428.3, 128.8, 128.9, 129.4, 135.3,
136.1, 138.6, 143.2, 147.2, 148.4, 154.13, 1743nVr (%): 440 [M]. Analysis for GsH,dN,O,S (440.52) Calcd: C, 68.16;
H, 4.58; N, 12.72. Found: C, 68.11; H, 4.78; N742.

General procedure for the synthesis of (14a) and (15a-c)

(Method A): A mixture of an equimolar quantity of aromatids (benzoic, 4-chlorobenzoic or 2,4-dichlorophgracetic)
acid (2 mmol) and acid hydrazi@g2 mmol) in 15 mL of POGlwas refluxed for 3-6 h. The progress of the reactvas
monitored by TLC using ethyl acetate: acetone @sl¢luent. The reaction mixture was cooled andegotarefully on to
crushed ice (200g) with constant stirring and adiméd with sodium bicarbonate solution (10%, wilhe resulting solid
thus obtained was collected by filtration, washedl with cold water, dried and recrystallized fronethanol to givd5a-c.
(Method B): To a solution of the acid hydrazil€2 mmol) in benzene (30 mL) was added to bendgtide (2 mmol) and
the mixture stirred at 26 for 5 h. The solid separated out was collectat! renrystallized from ethanol to yielifla.
Compoundl4a (1 mmol) in POGI (10 mL) were individually refluxed for 1-3 h., thallowed to cool, poured onto crushed
ice and washed with aqueous (1.0 N) NaHCIDe solid precipitate was filtered off, washethwiater and recrystallized
from ethanol to produce compourits.

N[ a-Aracyl-B(phenyl)acr oyl-N*[benzoyl]hydrazine (14a)

Yield 70 %; mp: 266-268 °C. IR (KBry. 3435, 3215 (2NH), 1729, 1668, 1654 (3CO)'ctd NMR (DMSOd): 5 4.14 (s,
2H, CH), 7.12-8.12 (m, 15H, ArH and olefinic H), 8.332@.(2br s, 2H, 2NH's, fD-exchangeabley'C NMR (DMSOd):
833.7,124.1, 127.7, 127.9, 128.2, 128.6, 1296,01332.2, 134.7, 135.1, 138.6, 142.8, 147.391688.7, 178.7. MS m/z
(%): 429 [M]. Analysis for GH1gN3Os (429.42) Calcd: C, 67.13; H, 4.46; N, 9.79. Fouyd57.09; H, 4.41; N, 9.75

4-(4-Nitr ophenyl)-1-phenyl-3-(5-phenyl-1,3,4-oxadiazol-2-yl)but-3-en-1-one (15a)

Yield 80 %; mp: 222-224 °C. IR (KBry 1729 (CO) cil. *H NMR (DMSO«): & 4.86 (s, 2H, Ch), 7.03-8.16 (m, 15H,
ArH and olefinic H)*C NMR (DMSOs): 5 37.6, 125.8, 128.3, 129.2, 129.7, 130.4, 132.8,21337.9, 139.6, 144.2,
148.5, 153.8, 156.4, 170.4. MS m/z (%): 41T][Mnnalysis for G;H1/N:O, (411.41) Calcd: C, 70.07; H, 4.16; N, 10.21.
Found: C, 70.12; H, 4.13; N, 10.27

3-(5-(4-Chlor ophenyl)-1,3,4-oxadiazol-2-yl)-4-(4-nitr ophenyl)-1-phenyl but-3-en-1-one (15b)

Yield 75 %; mp: 265-267 °C. IR (KBry 1725 (CO) cil. 'H NMR (DMSO«): 5 4.83 (s, 2H, Ch), 7.08-8.20 (m, 14H,
ArH and olefinic H)*C NMR (DMSO4k): § 40.1, 67.1, 115.2, 122.9, 127.3, 128.3, 128.7,71293.9, 134.5, 135.8, 139.5,
142.8, 147.3, 155.7, 158.1, 177.9. MS m/z (%): ¢45. Analysis for GH,¢CIN;O, (445.85) Calcd: C, 64.65; H, 3.62; N,
9.42. Found: C, 64.60; H, 3.67; N, 9.47

3-(5-((2,4-Dichlor ophenoxy)methyl)-1,3,4-oxadiazol-2-yl)-4-(4-nitr ophenyl)-1-phenyl but-3-en-1-one (15¢)

Yield 70 %; mp: 293-295 °C. IR (KBry. 1727 (CO) cr. 'H NMR (DMSOdy): § 4.12 (s, 2H, Ch), 5.41 (s, 2H, phenoxy
CHy), 7.00-8.02 (m, 13H, ArH and olefinic HiC NMR (DMSO+dy): 6 35.3, 65.7, 117.5, 122.0, 125.3, 127.4, 128.7,1129
129.6, 130.7, 131.8, 137.2, 139.5, 140.8, 144.@.5]15154.3, 160.2, 176.5. MS m/z (%): 510 TMAnalysis for
CsH1ClbNzOs (510.33) Caled: C, 58.84; H, 3.36; N, 8.23. Founyd58.89; H, 3.32; N, 8.27

3-(4,5-Dihydr o-5-thioxo-1,3,4-oxadiazol-2-yl)-4-(4-nitr ophenyl)-1-phenylbut-3-en-1-one (16)

A mixture of5 (0.9 g, 3 mmol), carbon disulfide (0.5 mL, 6 mjraid KOH (30%, 15 mL) in 50 mL ethanol was reftiixe
on water bath for 4 hr. The mixture was cooled @mdted into crushed ice and made acidic by HCI.rékelting solid was,
filtered, and the separated product was purifiecebgystallization from acetic acid to gi¥6.

Yield 55 %; mp: 197-199 °C. IR (KBry: 3231 (NH), 1726 (CO) c'H NMR (DMSOd): § 4.82 (s, 2H, Ch), 7.13-8.11
(m, 10H, ArH and olefinic H), 11.32 (br s, 1H, NBLO-exchangeable'C NMR (DMSO4dy): § 35.2, 125.7, 128.4, 129.3,
129.7, 130.1, 135.6, 137.0, 139.2, 144.5, 148.6,81877.4, 180.7. MS m/z (%): 367 IMAnalysis for GgH;N;0,S
(867.38) Calcd: C, 58.85; H, 3.57; N, 11.44. Fo@\d8.89; H, 3.53; N, 11.47

3-(4,5-Dihydr o-5-thioxo-1H-1,2,4-triazol-3-yl)-4-(4-nitr ophenyl)-1-phenyl but-3-en-1-one (17).

A mixture of16 (0.4 g, 1 mmol) and 80% hydrazine hydrate (0.6 2iLmmol) in absolute ethanol (25 mL) were refluxed
for 3h. After the completion of the reaction thé/ent and excess of hydrazine hydrate were remonddr reduced pressure
using rotary evaporator. The residue was washéddithyl ether and recrystallized from ethandjite 17.

Yield 60 %; mp: 185-187 °C. IR (KBrj 3340, 3228 (N& NH), 1665 (CO) cfh *H NMR (DMSOd): & 4.23 (s, 2H,
CH,), 6.45 (br s, 2H, NKexchangeable), 7.02-8.13 (m, 10H, ArH and olefit)ic10.43 (br s, 1H, NH exchangeabt&).
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NMR (DMSO<y): 5 33.8, 124.6, 128.2, 128.6, 129.3, 130.5, 134.8,71344.2, 144.9, 148.5, 163.3, 175.6. MS m/z (%):
381 [M']. Analysis for GgH:NsO5S (381.41) Calcd: C, 56.68; H, 3.96; N, 18.36. Bo@) 56.63; H, 3.92; N, 18.41

Antimicrobial activity

The antibacterial and antifungal activiié®’ were carried out in the Microbial Chemistry Depemt, National Research
Centre, using the diffusion plate method. A filkeper sterilized disc saturated with the measuvedtity (25 pL) of the
sample (1 mg/mL) is placed on a plate (9 cm diagnetantaining a solid bacterial medium (nutrienardgor a fungal
medium (potato dextrose agar) which has been sesgtledhe spore suspension of the test organisier Adcubation at
37°C for 24 h for bacteria (in case of fungi, af@5for 72 h), the diameter of the clear zone oibitibn surrounding the
sample is taken as a measure of the inhibitory pofue sample against the particular test orgagi$ inhibition = sample
inhibition zone (cm) / plate diameter x 100). Akasurements were done in methanol as a solvert hgczero inhibition
activity. The antimicrobial activity of the testedmpounds were examined with Gram positive bacBa@llus subtilis,
Bacillus cereus, and Staphylococcus aureus, and Gram negative bactefi@mcherichia coli, Pseudomonas aeruginose and
fungus Candida albicans. The obtained results are compared with the referentibiotics that were purchased from
Egyptian market®??

Table 1. Theanti bacterial and antifungal activities of the tested compounds

Inhibition zone diameter mm/mg sample
Compd. Microorganism
No. Gram positive bacteria Gram negative bacteria Fungi
B. S S P. E. C.
cereus aureus typhimurium aeruginosa coli albicans
2 - - - - 23
3 5 - - 4 -
5 7 - -
6 6 - -
7 4 - -
8 12 - -
9 17 - -
10a 5 - 7 -
11b 8 - 8 10
12 9 - 6 -
13 7 - - 8
15a - 8 - 11 -
15b - 21 - 8
15c - 11 - 10
16 - 14 - - - -
Reference 25 32 40 45 15 35
Antibiotic*

* Reference antibiotics are Nizo-arm (antifungal) and Penicillin (antimicrobial)

From table 1 some of the tested compounds showifecedt antimicrobial activities. It is worth natigi that all the screened
materials have no antimicrobial activity agaiBatillus cereus, Salmonela typhimurium and Pseudomonas aeroginosa. The
clear inhibition zone reached 47 and 73% in caseonfpoundslOa and 15a againstEscherichia coli (Gram negative)
respectively. Also, it reached 37, 53 and 65% mmounds3, 9 and15b respectively again&aphylococcus aureus (Gram
positive). Compoun@ exhibits antifungal activity again€andida albicans, its clear inhibition zone reached 66%. On the
other hand, the other tested compounds have pwv@ritibacterial or antifungal activities

RESULTSAND DISCUSSION

3-(4-Nitrobenzylidene)-5-phenylfuran-2{3one 2 was isolated in almost quantitative yield upondemsation reaction of 4-
nitrobenzaldehyde with 3-benzoylpropionic atidinder perkin reaction conditiof§ The 3-(4-nitrobenzylidene)-5-phenyl-
1-benzyl-2(B1)-pyrrolone4 was synthesized either by treatmenRaofith benzylamine in benzene at room temperature to
give N-benzyly-ketoamide3, which was then cyclized in 6 M HCI (method A)lyr heating benzylamine within ethanol
(method B) to give the corresponding benzylpyrreldn

Treating the furanon2 with hydrazine hydrate in ethanol at room tempeeated to the formation of acid hydrazkleAlso,
compounds was prepared by refluxing compouddith hydrazine hydrate in absolute ethanol.
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However, refluxing of2 with (hydrazine hydrate or phenyl hydrazine) ihaebl gave pyridazinone derivativésand 7,
respectively. On the other hand, wi2mwas condensed with thiosemicarbazide or thioumeboiling sodium ethoxide
yielded 4,5-dihydro-5-thioxoH-1,2,4-triazole8 and pyrimidinethion® derivatives, respectively. (Scheme 1)

Moreover, when hydrazine hydrate was subjecte@dation with4 in refluxing ethanol under an inert atmosph#&@e, was
obtained via Michael addition, which undergo intoéeroular cyclization under refluxing in sodium edide, workup of the reaction
mixture furnished pyrrolo[2,8lpyrazole derivativdla.

On the other hand, pyrrolo[2¢ieyrazole 11a, 11b, pyrrolo[2,3€]pyrazole-2(&1)-carbothioamidel2 and pyrrolo[2,3-
dlpyrimidine-2(H)-thione 13 derivatives were obtained, respectively in onp-gtequence by heating with hydrazine
hydrate, phenylhydrazine, thiosemicarbazide outeim using sodium ethoxif’é*® (Scheme 2)
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The 1,3,4-oxadiazole derivativéSa-c were prepared by the reaction of aromatic acideztic, 4-chlorobenzoic or 2,4-
dichlorophenoxy acetic acid) with hydrazifién the presence of PQQimethod AY*" The interaction of with benzoyl
chloride in dry benzene did not afford the expecigohenyl [1,3,4]oxadiazole derivativEsa, however theN-benzyl
carboxylic acid hydrazid@4a derivative was shown to be the reaction producteiyicompound44a was subjected to
cyclodehydration in boiling phosphorus oxychloridiee corresponding oxadiazoléSa obtained by (method B) was
identical in all respects (m.p., mixed m.p. and TiMEh that obtained from (method A).

Moreover, The hydrazid® was utilized as the key starting material for thethesis of the amino-1,2,4-triazole and 1,3,4-
oxadiazole derivatives, it was converted into tberesponding 1,3,4-oxadiazole derivatii@ by treatment with carbon
disulphide in aqueous potassium hydroxi@deninotriazole derivativel7 was obtained in one-pot reaction by heating
equimolar quantities of oxadiazolt6 with hydrazine hydrate, according to Reid and #inprocedure with slight
modification” (Scheme 3). All the synthesized compounds wenexcesized by spectroscopic data, i.e.,'fRNMR, *C-
NMR, mass and elemental analysis. The results\a@®e o the supplementary material to this paper.
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CONCLUSION

In summary, we have reported an effective and simnphction for the synthesis of novel nitrogendteterocyclic
compounds such as pyrrolone, pyridazinone, triagemidine and oxadiazole derivatives utilizingrenone ring. It is
proved, that most of the synthesized compoundsitedhimoderate activity against bacteria, no dgt&gainstBacillus
cereus, Salmondla typhimurium andPseudomonas aeroginosa and less activity on fungi.
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