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ABSTRACT

A number of substituted new 2-(N-phthalimidomethyl)-4-chlorobenzylidene-5-imidazole derivatives in addition to
their sugar hydrazones were newly synthesized. The antimicrobial activity of the prepared compounds was
evaluated against Escherichia coli, Bacillus subtilis, Saphylococcus aureus, Aspergillus niger and Candida albicans.
The sugar hydrazones anal ogues wer e the highly active compounds.
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INTRODUCTION

Imidazole derivatives are of interest to the meditichemists for many years because of their bickactivities
[1-10] such as anticancer, antitubercular, antdrdalt antifungal activities. Moreover, much interéas also been
focused on the herbicidal activities [11] displaymdcompounds incorporating this heterocyclic systBecause
the [imidazol-yllisoindole-1,3-dione system is slaniin part to Levamisole, a well known immunomtador [12]
the possibility of reducing the harmful effectstloé cytotoxic agents on the immune system alsoappe be very
attractive. So, we report herein on the synthefsigew derivatives of heterocyclic systems. On ttiephand, 1,3,4-
oxadiazole derivatives possess a broad spectrupiotafgical activity in both agrochemicals and phaomuticals
such as antibacterial [13], antimicrobial [14],en#cidal [15], herbicidal, fungicidal [16], antiflammatory [17],
hypoglycemic [18], hypotension characteristics [1&8jtiviral [20], and antitumor activities [21]. Wiew of the
above facts and as continuation of our prograndeftification of new candidates that may be valeabldesign
and synthesis of new active leads [22-27] we repothe present work the synthesis and antimiciladuiéivity of
new 2-(-phthalimidomethyl)-4-chlorobenzylidene-5-imidazotierivatives, their oxadiazolyl, and acyclic-
analogues.

MATERIALSAND METHODS

Synthetic methods, analytical and spectral data

Melting points were determined withKafler block apparatus and are uncorrected. The IR specre recorded on
a perkin-Elmer model 1720 FTIR spectrometer for Kligc. NMR spectra were recorded on a varian GeMiMiR
Spectrometer at 300 MHz fdH NMR with TMS as a standard. The progress of #ations was monitored by
TLC using aluminum silica gel plates 60 F245. Elatak analyses were performed at the Microanalytiztha
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centre at Faculty of science, Cairo University, jgy2-{[4-(4-Chlorobenzylidene)]-1-[(3-mercaptddil,2,4-
triazol-5-ylmethyl)]-5-oxo-(4,5-dihydroH-imidazol-2-yl)methyl}isoindoline-1,3-dione 14 and 2-{[4-(4-
chlorobenzylidene)]-1-[(3-mercaptdd1l,2,4-triazol-5-ylmethyl)]-5-0x0-(4,5-dihydro-1-phyl-1H-imidazol-2-
yl)methyl} isoindoline-1,3-dionelp) were prepared according to the reported proce@aie

Chemistry

General procedure for the preparation of ester derivatives 2a,b

To a solution ofla,b [28] (10 mmol) and anhydrous potassium carborik@8(g, 10 mmol) in dry acetone (25 ml),
was added ethyl chlorocetate (1.22 g, 10 mmol). 3dletion was stirred at room temperature for énd then
poured on ice-cold water. The resulting precipitass filtered off and recrystallized from ethanol.

Ethyl {5-[ 4-(4-chlorobenzylidene)-2-(1,3-dioxoisoi ndolin-2-yl)methyl] -[ (5-oxo-4,5-dihydr o-1H-imidazol - 1-yl)
methyl]-(1H-1,2,4-triazol -3-ylthio)}acetate (2a)

White powder (4.80 g, 85%), mp 158-1%8D; IR (KBr, cm*): 3409 (NH), 1713 (C=0), 1628 (C=N'H-NMR (300
MHz, DMSO-dg): 6 1.22 (t, 3H,J = 5.6 Hz, CH), 4.00 (s, 2H, Ch), 4.20 (s, 2H, CH), 4.26 (s, 2H, Ch), 4.21 (q,
2H,J = 5.6 Hz, CH), 6.76 (s, 1H, CH), 7.15-7.25 (m, 4H, Ar-H), 7.780 (m, 4H, Ar-H), 13.20 (brs, 1H, NH)
ppm. EI-MS:m/z 564 [M'-1]. Anal. Calcd. For GH»,CINgOsS; C, 55.27; H, 3.75; N, 14.87. Found: C, 55.09; H,
3.56; N, 14.59.

Ethyl {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoi ndolin-2-yl)methyl] -[ (5-oxo-4,5-dihydr o-1H-imidazol - 1-yl)
methyl] -(1-phenyl-1H-1,2,4-triazol -3-ylthio)}acetate (2b)

White powder (5.89 g, 92%), mp 146-148 IR (KBr, cm®): 1687 (CON), 1593 (C=N)H-NMR (300 MHz,
DMSO-dg): 6 1.30 (t, 3HJ = 6.8 Hz, CH), 3.98 (s, 2H, CH), 4.16 (s, 2H, Ch), 4.20 (s, 2H, Ch), 4.19 (g, 2H,J =
6.8 Hz, CH), 6.71 (s, 1H, CH), 7.18-7.35 (m, 4H, Ar-H), 7.3%6 (m, 5H, Ar-H), 7.71-7.94 (m, 4H, Ar-H) ppm.
EI-MS: m/z 641 [M']. Anal. Calcd. For gH,sCINgOsS; C, 59.95; H, 3.93; N, 13.11. Found: C, 59.803H9; N,
12.98.

General procedure for the preparation of hydrazide derivatives 3a,b
A solution of2a,b (10 mmol) and hydrazine hydrate (1.50 g, 30 mritoBthanol (40 ml) was heated under reflux
for 6 h .The solution was cooled and the resulirggipitate was filtered and crystallized from etbla

{5-[4-(4-Chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-dihydr o- 1H-imidazol - 1-yl ) methyl ] -
(1H-1,2,4-triazol-3-ylthio)}acetohydrazide (3a)

White powder (5.33 g, 97%), mp 180-182; IR (KBr, cm™): 3309-3175 (Nh), 1658 (C=0), 1602 (C=N)H-
NMR (300 MHz, DMSO#): 6 3.85 (s, 2H, CH), 3.95 (s, 4H, 2Ch), 5.50 (brs, 2H, Nb), 6.78 (s, 1H, CH), 7.45-
7.65 (m, 4H, Ar-H), 7.90-8.00 (m, 4H, Ar-H), 8.2br¢, 1H, NH), 10.44 (brs, 1H, NH) ppm. EI-M®/z 549/550
[M™]. Anal. Calcd. For gH;sCINgO,S; C, 52.32; H, 3.48; N, 20.34. Found: C, 52.083136; N, 20.11.

{5-[4-(4-Chlorobenzylidene)-2-(1,3-dioxoi soindolin-2-yl ) methyl] -[ (5-ox0-4,5-dihydr o- 1H-imi dazol - 1-yl )methyl] - (1-
phenyl-1H-1,2 4-triazol -3-ylthio)}acetohydrazide (3b)

White powder (6.14 g, 98%), mp 150-1%1; IR (KBr, cm®): 3304-3179 (NH), 1674 (C=0), 1593 (C=N)H-
NMR (300 MHz, DMSO#): 6 3.80 (s, 2H, Ch), 3.90 (s, 4H, 2Ch), 5.99 (brs, 2H, Nb), 6.75 (s, 1H, CH), 7.08-
7.42 (m, 5H, Ar-H), 7.46-7.92 (m, 4H, Ar-H), 7.93% (m, 4H, Ar-H), 8.30 (brs, 1H, NH) ppm. EI-MB8vz 627
[M™]. Anal. Calcd. For GH,sCINgO,S; C, 57.46; H, 3.70; N, 17.87. Found: C, 57.333186; N, 17.65.

General procedure for the preparation of sugar hydrazones 4-9

To a well stirred mixture of the respective monaseacide [D-(+)-Xylose, D-(+)-Glucose, D-(+)-Galas#) [(10
mmol) in water (1 ml)], glacial acetic acid (0.2)nm ethanol (10 ml) was added the hydrazide déxiga3a,b (10
mmol). The mixture was heated under reflux forand the resulting solution was concentrated anddeafool. The
formed precipitate was filtered off, washed withteraand ethanol, dried, and recrystallized fronarth.

D-Xylose {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-dihydro-1H-imidazol - 1-y1)
methyl] -(1H-1,2,4-triazol-3-ylthio)}acetohydrazone (4)

White powder (5.12 g, 75%), mp 112-1%2 IR (KBr, cm): 3412-3169 (OH), 1658 (C=0), 1609 (C=RH-NMR
(300 MHz, DMSO+dg): 6 3.34-3.67 (m, 6H,'3H, 4-H, 5-H, CH,), 4.15 (m, 5H, 2H, 2CH,), 4.78 (brs, 3H, 30H),

197
www.scholar sresear chlibrary.com



Add A. H. Abdel-Rahman et al Der Pharma Chemica, 2013, 5 (1):196-204

5.09 (brs, 1H, OH), 6.95 (s, 1H, CH), 7.15-7.26 4H, Ar-H), 7.64-7.77 (m, 5H,"H, Ar-H), 10.50 (brs, 1H, NH)
ppm. Anal. Calcd. For £H,7CINgOgS; C, 50.99; H, 3.98; N, 16.40. Found: C, 50.803H6; N, 16.22.

D-Glucose  {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] - (5-oxo-4,5-di hydro-1H-imidazol -1-
yl)methyl] -(1H-1,2,4-triazol -3-ylthio)}acetohydrazone (5)

White powder (5.67 g, 78%), mp 158-1%D) IR (KBr, cm): 3418-3170 (OH), 1658 (C=0), 1609 (C=RH-NMR
(300 MHz, DMSO€): 6 3.35-3.78 (m, 7H,'3H, 4-H, 5-H, 6-H, CH,), 4.22 (m, 5H, 2H, 2CH,), 4.70 (brs, 3H,
30H), 5.17 (brs, 2H, 20H), 6.90 (s, 1H, CH), 7.3567/(m, 4H, Ar-H), 7.74-7.97 (m, 5H/-H, Ar-H), 10.60 (brs,
1H, NH) ppm. Anal. Calcd. For4H3;CINgOS; C, 51.20; H, 4.30; N, 15.41. Found: C, 51.014H2; N, 15.34.

D-Galactose {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-di hydro-1H-imidazol -1-
yl)methyl]-(1H-1,2,4-triazol-3-ylthio)}acetohydrazone (6)

White powder (6.03 g, 83%), mp 181-1%2 IR (KBr, cm*): 3415-3169 (OH), 1658 (C=0), 1608 (C=N}-NMR
(300 MHz, DMSOsg): 6 3.30-3.58 (m, 7H, ', 4-H, 5-H, 6-H, CH,), 4.12 (m, 5H, 2H, 2CH,), 4.56 (brs, 3H,
30H), 5.10 (brs, 2H, 20H), 6.99 (s, 1H, CH), 7.6867/(m, 5H, *H, Ar-H), 10.55 (brs, 1H, NH) ppm. Anal. Calcd.
For G;H3:CINgOS; C, 51.20; H, 4.30; N, 15.41. Found: C, 51.094H47; N, 15.29.

D-Xylose {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-dihydro-1H-imidazol-1-yl)
methyl] -(1-phenyl-1H-1,2,4-triazol-3-ylthio)}acetohydrazone (7)

White powder (5.84 g, 77%), mp 156-1%8 IR (KBr, cm‘): 3420-3175 (OH), 1660 (C=0), 1615 (C=N)-NMR
(300 MHz, DMSO+dg): & 3.25-3.55 (m, 6H,'3H, 4-H, 5-H, CH,), 4.23 (m, 5H, 2H, 2CH,), 4.50 (brs, 3H, 30H),
5.00 (brs, 1H, OH), 6.88 (s, 1H, CH), 7.19-7.29 &H, Ar-H), 7.39-7.60 (m, 6H,"H, Ar-H), 7.70-8.00 (m, 4H,
Ar-H), 10.45 (brs, 1H, NH) ppm. Anal. Calcd. FogsB3,CINgOsS; C, 55.37; H, 4.12; N, 14.76. Found: C, 55.23; H,
4.02; N, 14.63.

D-Glucose {5-[ 4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl ) methyl ] -[ (5-oxo-4,5-dihydro-1H-imidazol -1-yl)
methyl] -(1-phenyl-1H-1,2,4-triazol-3-ylthio)}acetohydrazone (8)

White powder (6.26 g, 78%), mp 144-1%8 IR (KBr, cm*): 3417-3061 (OH), 1672 (C=0), 1595 (C=RH-NMR
(300 MHz, DMSO€): 5 3.28-3.92 (m, 7H,'3H, 4-H, 5-H, 6-H, CH,), 4.15 (m, 5H, 2H, 2CH,), 4.40 (brs, 3H,
30H), 5.03 (brs, 2H, 20H), 6.95 (s, 1H, CH), 7.1867(m, 4H, Ar-H), 7.34-7.67 (m, 6H,-H, Ar-H), 7.73-8.00
(m, 4H, Ar-H), 10.50 (brs, 1H, NH) ppm. Anal. Caldebr G;H3sCINgO,S; C, 55.33; H, 4.39; N, 13.95. Found: C,
55.23; H, 4.30; N, 13.80.

D-Galactose {5-[4-(4-chlorobenzylidene)-2-(1,3-di oxoi soindolin-2-yl)methyl] -[ (5-oxo-4,5-dihydro- 1H-imidazol - 1-
yl)methyl] -(1-phenyl-1H-1,2,4-triazol -3-yl thio)}acetohydrazone (9)

White powder (6.98 g, 87%), mp 173-1%5; IR (KBr, cm*): 3308 (OH), 1682 (C=0), 1594 (C=NH-NMR (300
MHz, DMSO-dg): 8 3.25-3.88 (m, 7H,'3H, 4-H, 5-H, 6-H, CH,), 4.12 (m, 5H, 2H, 2CH,), 4.50 (brs, 3H, 30H),
5.00 (brs, 2H, 20H), 6.99 (s, 1H, CH), 7.15-7.29 4H, Ar-H), 7.39-7.71 (m, 6H,"H, Ar-H), 7.78-8.09 (m, 4H,
Ar-H), 10.52 (brs, 1H, NH) ppm. EI-MSw/z 803 [M']. Anal. Calcd. For gHs:sCINgO,S; C, 55.33; H, 4.39; N,
13.95. Found: C, 55.18; H, 4.28; N, 13.78.

General procedure for the preparation of O-acetylsugar hydrazones 10-15

To a solution of the sugar hydrazoe8 (10 mmol) in pyridine (5 ml), acetic anhydrider(8) was added and the
mixture was stirred at room temperature for 5 e Tésulting solution was poured onto crushed icktha product
that separated out was filtered off, washed wisblation of sodium hydrogen carbonate followed layav and then
dried. The products were recrystallized from ethano

2,3,4,5-Tetra-O-acetyl-D-xylose  {5-[4-(4-chloro  benzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-
dihydro-1H-imidazol-1-yl)methyl] -(1H-1,2,4-triazol -3-yl thio)} acetohydrazone (10)

White powder (7.82 g, 92%), mp 190-192; IR (KBr, cm™): 3423 (NH), 1735 (C=0), 1658 (C=0), 1607 (C=N).
'H-NMR (300 MHz, DMSOd): & 1.93, 1.95, 2.06, 2.09 (4s, 12H, 4@®), 3.31 (s, 2H, Ch), 4.08-4.17 (m, 6H,
5'-H, 2CH,), 4.40-4.47 (m, 1H,'4), 5.00-5.08 (m, 1H,'3H), 5.35-5.40 (m, 1H,'H), 6.93 (s, 1H, CH), 7.19-7.33
(m, 5H, 1-H, Ar-H), 7.65-7.77 (m, 4H, Ar-H), 11.76 (brs, 1NH) ppm. Anal. Calcd. For £H3sCINgO4,S; C,
52.21; H, 4.14; N, 13.16. Found: C, 52.00; H, 419213.02.

2,3,4,5,6-Penta-O-acetyl-D-glucose  {5-[ 4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-oxo-4,5-
dihydro-1H-imidazol-1-yl)methyl] -(1H-1,2,4-triazol -3-yl thio)} acetohydrazone (11)
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White powder (8.90 g, 95%), mp 172-1°C% IR (KBr, cmi?): 3463 (NH), 1749 (C=0), 1659 (C=GH-NMR (300
MHz, DMSO<g): 6 1.91, 1.96, 1.98, 2.05, 2.11 (5s, 15H, 53CB), 3.33 (s, 2H, C§), 4.15-4.20 (m, 6H, '&H,
2CH,), 4.55-4.69 (m, 2H,'H, 5-H), 5.00-5.10 (m, 1H,'3H), 5.55-5.60 (m, 1H,'H), 6.95 (s, 1H, CH), 7.45-7.59
(m, 5H, 2-H, Ar-H), 7.65-7.90 (m, 4H, Ar-H), 11.70 (brs, 1NH) ppm. Anal. Calcd. For H4;CINgO.4S; C,
52.54; H, 4.41; N, 11.95. Found: C, 52.34; H, 418711.60.

2,3,4,5,6-Penta-O-acetyl-D-gal actose { 5-[ 4-(4-chl or obenzylidene)- 2-(1,3-di oxoi soindolin-2-yl Y methyl ] -[ (5-ox0-4,5-
dihydro-1H-imidazol-1-yl)methyl] -(1H-1,2,4-triazol -3-yl thio)} acetohydrazone (12)

White powder (9.08 g, 97%), mp 177-1°3 IR (KBr, cm): 3423 (NH), 1743 (C=0), 1597 (C=N'H-NMR (300
MHz, DMSO-ds): & 1.90, 1.93, 1.98, 2.06, 2.10 (5s, 15H, 5CB), 3.26 (s, 2H, C}), 4.00-4.12 (m, 6H, '&H,
2CH,), 4.50-4.60 (m, 2H,’#H, 5-H), 5.10-5.15 (m, 1H,'3H), 5.40-5.45 (m, 1H,'H), 6.96 (s, 1H, CH), 7.15-7.29
(m, 5H, 1-H, Ar-H), 7.75-8.05 (m, 4H, Ar-H), 11.82 (brs, 1NH) ppm. EI-MS:m/z 937 [M']. Anal. Calcd. For
C41H41CINgO14S; C, 52.54; H, 4.41; N, 11.95. Found: C, 52.304122; N, 11.69.

2,3,4,5-Tetra-O-acetyl-D-xylose {5-[4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl] -[ (5-ox0-4,5-
dihydro-1H-imidazol-1-yl)methyl] -(1-phenyl-1H-1,2 4-triazol - 3-yl thi o)} acetohydrazone (13)

White powder (7.41 g, 80%), mp 110-1°2 IR (KBr, cnmi?): 3463 (NH), 1749 (C=0), 1659 (C=0), 1607 (C=N).
'H-NMR (300 MHz, DMSOd): & 1.98, 2.11, 2.13, 2.18 (4s, 12H, 403D), 3.28 (s, 2H, Ch), 4.18-4.22 (m, 7H,
4'-H, 5-H, 2CH,), 5.60-5.75 (m, 2H,'H, 3-H), 6.99 (s, 1H, CH), 7.14-7.29 (m, 5H;H, Ar-H), 7.50-7.58 (m,
5H, Ar-H), 7.75-7.92 (m, 4H, Ar-H), 10.32 (brs, 1NH) ppm. EI-MS:n/z 927/929 [M]. Anal. Calcd. For
C43H3oCINgO15S; C, 55.69; H, 4.24; N, 12.08. Found: C, 55.454H1; N, 11.88.

2,3,4,5,6-Penta-O-acetyl-D-glucose  {5-[ 4-(4-chlorobenzylidene)-2-(1,3-dioxoisoindolin-2-yl)methyl ] -[ (5-oxo-4,5-

dihydro-1H-imidazol-1-yl)methyl] -(1-phenyl-1H-1,2 4-triazol - 3-yl thi o)} acetohydrazone (14)

White powder (8.51 g, 84%), mp 122-1%2 IR (KBr, cm): 3244 (NH), 1683 (C=0), 1593 (C=N'H-NMR (300

MHz, DMSO-dg): 8 1.95, 1.98, 2.11, 2.13, 2.18 (5s, 15H, 5CB), 3.37 (s, 2H, C}§}, 4.25-4.38 (m, 8H,'H, 5-

H, 6-H, 2CH,), 5.67-5.79 (m, 2H,'H, 3-H), 6.99 (s, 1H, CH), 7.22-7.33 (m, 5H;H, Ar-H), 7.50-7.66 (m, 5H,
Ar-H), 7.75-7.88 (m, 4H, Ar-H), 10.30 (brs, 1H, NHypm. EI-MS: nvz 1013/1014 [M]. Anal. Calcd. For
C47H4sCINgO14S; C, 55.70; H, 4.48; N, 11.06. Found: C, 55.594127; N, 10.83.

2,3,4,5,6-Penta-O-acetyl-D-gal actose { 5-[ 4-(4-chl or obenzylidene)- 2-(1,3-di oxoi soindolin-2-yl Y methyl ] -[ (5-ox0-4,5-
dihydro-1H-imidazol-1-yl )methyl] -(1-phenyl-1H-1,2,4-triazol - 3-yl thi o) }acetohydrazone (15)

White powder (8.91 g, 88%), mp 145-1%7: IR (KBr, cm?): 3429 (NH), 1631 (C=0)'H-NMR (300 MHz,
DMSO-dg): 6 1.95, 1.97, 2.10, 2.14, 2.18 (5s, 15H, 5CB), 3.35 (s, 2H, C}, 4.29-4.43 (m, 8H,'H, 5-H, 6-H,
2CH,), 5.65-5.80 (m, 2H,'H, 3-H), 6.98 (s, 1H, CH), 7.26-7.39 (m, 5H;:H, Ar-H), 7.52-7.65 (m, 5H, Ar-H),
7.70-7.80 (m, 4H, Ar-H), 10.40 (brs, 1H, NH) ppma\. Calcd. For ¢H4sCINgO14S; C, 55.70; H, 4.48; N, 11.06.
Found: C, 55.55; H, 4.20; N, 10.89.

General procedure for the preparation of oxadiazoline derivatives 16-21

A solution of sugar hydrazonds9 (10 mmole) in acetic anhydride (15 ml) was boiledier reflux for 1.5 h. The
resulting solution was poured onto crushed ice, thedproduct that separated out was filtered offshred with a
solution of sodium hydrogen carbonate followed atev and then dried. The products were recrysgallizom
ethanol.

4-Acetyl-5-(1,2,3,4-tetra-O-acetyl - D-xyl otetritol yl-{ 5-[ 4- (4-chl or obenzyli dene)- 2-(1,3-di oxoi soindolin-2-yl )methyl ] -

[ (5-0x0-4,5-dihydro-1H-imidazol-1-yl )methyl] -(1H-1,2,4-triazol-3-yl thi0) }-2,3-dihydr 0- 1,3,4-0xadiazol ine (16)

White powder (6.51 g, 73%), mp 177-1° IR (KBr, cmi?): 3409 (NH), 1741 (C=0), 1658 (C=0), 1606 (C=N).
'H-NMR (300 MHz, DMSOd): 8 EI-MS: m/z 893/894 [M]. Anal. Calcd. For GH3/CINgO.3S; C, 52.44; H, 4.17;
N, 12.54. Found: C, 52.30; H, 4.03; N, 12.40.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl - D-glucopentitol yl-{ 5-[ 4-(4-chl or obenzylidene)- 2-(1,3-dioxoi soindolin-2-yl)
methyl] -[ (5-oxo-4,5-dihydro-1H-imidazol -1-yl )methyl] -(1H-1,2,4-triazol -3-yl thi 0) }-2,3-dihydro-1,3,4-oxadiazoline
17)
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White powder (7.63 g, 78%), mp 189-281 IR (KBr, cm™): 3406 (NH), 1749 (C=0), 1658 (C=0), 1607 (C=N).
"H-NMR (300 MHz, DMSOe): & 1.97, 1.99, 2.05, 2.07, 2.16 (5s, 15H, 5CB), 3.62 (s, 2H, C}), 4.09-4.13 (m,
5H, 4-H, 5-H, 2CH,), 5.60-5.72 (m, 2H, ', 3-H), 6.96 (s, 1H, CH), 7.14-7.25 (m, 5H;H, Ar-H), 7.75-7.92
(m, 4H, Ar-H), 9.80 (brs, 1H, NH) ppm. Anal. Caldebr G3H43CINgO,sS; C, 52.93; H, 4.43; N, 11.44. Found: C,
52.88; H, 4.30; N, 11.32.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl-D-gal actopentitol yl -{ 5-[ 4- (4-chl or obenzyli dene) - 2-(1,3-di oxoi soindolin-2-yl)
methyl] -[ (5-oxo-4,5-dihydro- 1H-imidazol - 1-yl)methyl] -(1H-1,2,4-triazol - 3-ylthi0)}-2,3-dihydr o-1,3,4-oxadiazoline
(18)

White powder (7.63 g, 78%), mp 119-221 IR (KBr, cm™): 3409 (NH), 1747 (C=0), 1658 (C=0), 1607 (C=N).
'H-NMR (300 MHz, DMSO¢): 6 1.97, 2.03, 2.04, 2.11, 2.26 (5s, 15H, 3CB), 3.69 (s, 2H, CH), 4.11-4.16 (m,
5H, 4-H, 5-H, 2CH,), 5.60-5.70 (m, 2H, 'H, 3-H), 6.94 (s, 1H, CH), 7.14-7.25 (m, 5H;H, Ar-H), 7.75-7.95
(m, 4H, Ar-H), 9.70 (brs, 1H, NH) ppm. EI-M8vVz 979 [M']. Anal. Calcd. For GH,3CINgO,sS; C, 52.93; H, 4.43;
N, 11.44. Found: C, 52.80; H, 4.37; N, 11.36.

4-Acetyl-5-(1,2,3,4-tetra-O-acetyl-D-xyl otetritol yl-{ 5-[ 4-(4-chlor obenzyli dene)-2-(1,3-di oxoi soindolin-2-yl )methyl ] -

[ (5-ox0-4,5-dihydro-1H-imidazol-1-yl)methyl] -(1-phenyl-1H-1,2,4-triazol-3-yithi 0)}-2,3-dihydro-1,3,4-oxadiazoline
(19)

White powder (7.65 g, 79%), mp 177-1%%; IR (KBr, cm*): 3425 (NH), 1739 (C=0), 1687 (C=0), 1596 (C=N).
EI-MS: m/z 969 [M']. Anal. Calcd. For GsH4:CINgO45S; C, 55.76; H, 4.26; N, 11.56. Found: C, 55.664H.1; N,
11.43.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl - D-glucopentitol yl-{ 5-[ 4-(4-chl or obenzylidene)- 2- (1,3-dioxoi soindolin-2-yl)

methyl] -[ (5-oxo-4,5-dihydro-1H-imi dazol - 1-yl Ymethyl] -(1-phenyl -1H-1,2,4-triazol - 3-ylthi 0)}- 2,3-dihydro-1,3,4-
oxadiazoline (20)

White powder (8.96 g, 85%), mp 110-1°C2 IR (KBr, cm™): 3413 (NH), 1742 (C=0), 1597 (C=N). Anal. Calcd.
For GgH47CINgO;sS; C, 55.76; H, 4.49; N, 10.62. Found: C, 55.694130; N, 10.50.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl-D-gal actopentitol yl-{ 5-[ 4-(4-chl or obenzyli dene)-2-(1,3-di oxoisoi ndolin-2-
yl)methyl] -[ (5-oxo-4,5-dihydro-1H-imidazol - 1-yl ) methyl] -(1-phenyl -1H-1,2 4-triazol -3-ylthi0)}-2,3-dihydro-1,3,4-
oxadiazoline (21)

White powder (8.86 g, 84%), mp 132-1%2% IR (KBr, cm'): 1744 (C=0), 1685 (C=0), 1591 (C=N). EI-M&{z
1054/1055 [M]. Anal. Calcd. For GH,/CINgO;sS; C C, 55.76; H, 4.49; N, 10.62. Found: C, 551404.29; N,
10.45.

Antimicrobial screening

The agar diffusion method reported by Cruickshetrdd [29] was used for the screening process. The bhacad
fungi were maintained on nutrient agar and CzapBlds agar media, respectively. The assay mediursksla
containing 50 ml of nutrient agar for bacteria &whpek’'s-Dox agar medium for fungi respectively evalowed
to reach 40-56C to be inoculated with 0.5 ml of the test organizati suspension. The flasks were mixed well and
poured each into a Petri dish (15 x 2 cm) and ahbto solidify. After solidification, holes (0.6 cdiameter) were
made in the agar plate by the aid of a sterile patrer (diameter 6 mm). The synthesized targetpoamds were
dissolved each in 2 ml DMSO. In these holes, 1@gkch compound was placed using an automatiopijpette.
The Petri dishes were left at 5 °C for 1 h to alldiffusion of the samples through the agar mediumeh retard the
growth of the test organism. Plates were incubate2D°C for 24 h for bacteria and 72 h of incubation &fQ for
fungi. DMSO showed no inhibition zones. The diamet®f zone of inhibition were measured and comparitial
that of the standard, the values were tabulatggto@oxacin [30, 31] (50 ug/ml) and fusidic acid2[350 pug/ml)
were used as standard for antibacterial and amj@luactivity respectively. The observed zones ikiition are
presented in Table 1.

Table 1. In vitro antimicrobial activity by agar diffusion method of the tested compounds.

Zone of Inhibition (mm) of Microorganisms
Bacillussubtilis  Escherichiacoli  Candida albicans  Aspergillus flavus

Compound No.
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Penicillin 50 45 17 46
2a 11 - 8 15
2b 13 - 10 33
3a 30 25 12 9
3b 15 8 8 14
4 11 10 10 21
5 - 8 8 -

6 15 9 9 17
7 20 16 11 30
8 11 - 8 -
9 14 14 8 25
10 30 10 10 30
11 24 18 15 27
12 12 8 - 22
13 11 8 8 24
14 22 12 11 28
15 2C 1¢ 15 32
16 12 - 9 16
17 14 2 12 31
18 30 24 12 10
19 14 8 8 15
20 12 11 10 22
21 - 9 9 -

RESULTSAND DISCUSSION

In this investigation, wherda,b [28] were allowed to react with ethyl chloroaceta dry acetone and in the
presence of anhydrous potassium carbonate to dfierdorresponding ester derivatiZsb in 85-92% yieldsThe
acid hydrazide8a,b were synthesized, in 97-98% vyields, by refluxitggdorresponding ester derivativasb with
hydrazine hydrate in ethanol (Scheme 1).

Compounds2a,b and3a,b were confirmed by I.R'H NMR, and mass spectra which agreed with the medig
structures.

o / © CICH,CO,Et o y a
N K,COs/Acetone N
AT DS
—_—
N N SH N ) .
/ Vi X
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: |
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b, R=Ph 2a, R=H, X=OFt
NH,NH,.H,0 b, R =Ph, X=OEt
EtOH/Reflux

3 a,R=H, X=NHNH,
b, R =Ph, X=NHNH,

Scheme 1. Synthetic route of hydrazides 3a,b.

When the hydrazide3a,b were reacted with the repective monosaccharidesy(@e, D-glucose or D-galactose) in
an aqueous ethanolic solution and a catalytic amefiglacial acetic acid, gave the correspondindraginosugar
derivatives4-9 in 75-87% yields, respectively. The sugar hydr@zowere confirmed by I.RH NMR, and mass
spectra which agreed with the assigned structures.

Acetylation of the sugar hydrazonds9 with acetic anhydride in pyridine at room temperat gave the
corresponding peB-acetyl derivatived0-15 in 80-97% yields. The pab-acetyl derivatives were confirmed
by I.R,*H NMR, and mass spectra which agreed with the asdigtructures.
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Heating of the sugar hydrazonds9 with acetic anhydride at 1280C for 1.5 h afforded the corresponding
oxadiazoline derivative$6-21 in 73-84% yields (Scheme 2 and 3). The oxadiaedfierivatives were confirmed by
I.R, 'H NMR, and mass spectra which agreed with the msdligtructures (Scheme 2).
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R2= AcO OAc AcO
OAc OAc OAc
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Scheme 2. Synthetic route of compounds 4-21.

The synthesized compounds were screeneiro for their antimicrobial activities [29-32] agairisscherichia coli
NRRL B-210 (Gram -ve bacteridBacillus subtilis NRRL B-543 (Gram +ve bacterigdspergillus flavus andCandida
albicans NRRL Y-477 (Fungi). The diameters of zone of inkidm were measured and compared with that of the
standard, the values were tabulated. Tetracyclias wsed as standard for the antimicrobial actigitg the
observed zone of inhibition is presented in Tabl&He results indicated generally that tested camgs did not
show high activity against bacteria under té&stfferichia coli andBacillus subtilis) while some compounds revealed
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high activity against fungi. Compounds, 10, 11, and18 were the most active agairtsicherichia coli while 3a, 11,
15, and 18 revealed the highest activity agairBcillus subtilis. Compound<b, 7, 10, 15, and 17 showed high
activity against the fungus microorganigwspergillus flavus while 3a, 11, 15, and 18 were the most active among
the series of tested compounds agaBssidida albicans.

Structure Activity Relationship (SAR) Studies

The antimicrobial activity results and structureivaty relationship indicated that the attachmehtaoyclic sugar
moieties to triazole and/or oxadiazoline ring systesulted in increase of antimicrobial activityrhermore, the
hydrazones incorporating free hydroxyl sugar chahewed higher activity than the corresponding ydatsd

analogs. In addition, the acyclEznucleoside analogue attached to the triazole §laseed high inhibition activity.

CONCLUSION

In conclusion, the antimicrobial screening sugg#sas all the newly synthesized compounds showederade to
good activity against the tested organisms. Amdegiewly synthesized compourigls 10, 11, and18 showed the
most promising antibacterial and antifungal acfivilence the fact that the compounds preparedisnstiady are
chemically unrelated to the current medication,gests that further work with similar analogues lsady
warranted.
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