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Abstract

A number of novel coumarin (4), pyridinone (5a,b), thiophenopyridinone (6), 1,2,3-
triazole (7), pyrazolotriazine (10), thiazole (11,14a,b,15), thiophene (12), thiazolidinone
(20,21,23) derivatives  were synthesized  via  interaction  of  4-(1-(2-(2-
cyanoacetyl)hydrazono)ethyl)phenyltosylate (3) with different nucleophilic reagents. The
structures of the newly synthesized compounds were confirmed by elemental analyses IR, 'H-
NMR and mass spectral data. All compounds were evaluated for their antimicrobial activities.
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Introduction

Several organosulphur heterocycles such as thiazole, thiazolidine, thiazolidinone
and thiophene'?® show diverse biological and phsiological activities which exhibt
pesticidal®, anticonvulsant®, nematocidal® , herbicidal’, antiviral® ,fungicidal’
,bactericidal, '°antiprotazoal” and hypoglycemic activity. They also act as
chemotherapeutic agents due to the presence of the N-C-S fragment. In addition,
pyridine derivatives are known to possess interesting biological properties that show

1215 and antimicrobial activities'®". This encouraged us to design a specific

anticancer
work aimed at synthesizing several new derivatives of these ring systems

incorporated with carbonylhydrazonoethylphenyltosylate moiety.
Results and Discussion

The present work is designed to synthesize some new heterocycles carrying
biologically active phenyltosylate moiety. Thus, 4-acetylphenyltosylate (2) was
prepared by the reaction of 4-hydroxyacetophenone with tosyl chloride in acetone in
the presence of potassium carbonate .compound 2 was characterized by the
presence of strong absorption bands at 1680 and 1376, 1166 cm' due to CO and
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SO, groups, respectively. Its '"H-NMR spectrum displayed two singlet signals at 2.45

and 2.57 ppm, due to CH; of tolyl and acetyl groups respectively.

Condensation of compound 2 with cyanoacetohydrazide in ethanol afforded 4-
(1-(2-(2-cyanoacetyl)hydrazono)ethyl)phenyltosylate (3), Eq.1 The structure of
compound 3 was proved on the basis of analytical and spectral data. Thus, IR
spectrum showed bands at 3186, 2260 and 1680 cm" due to NH, CN and CO groups
respectively and its '"H-NMR spectrum revealed the presence of a characteristic
signal due to methylene protons at 3.88 ppm.

2-Cyanoacetohydrazide3 is a versatile reagent and have been extensively
used as synthetic starting material for the synthesis of several substituted
heterocyclic compounds. Thus, compound  3was allowed to react with
salicylaldehyde in ethanol in the presence of piperidine to give a product identified
as  4-(1-(2-(2-oxo-2H-chromene-3-carbonyl)hydrazono)ethyl)phenyltosylate  (4),
Scheme 1.The reactivity of compound 3 towords dicarbonyl compounds was
studied. Thus, cyclocondensation of 3 with acetylacetone and benzoylacetone in
ethanol in the presence of piperidine as a catalyst furnished the pyridine-2-one
derivatives 5a,b respectively. Scheme 1, Analytical and spectral data are consistent
with the proposed structures.

Also, interaction of compound 5a with elemental sulfur via Gewald reaction
produced 4-(1-(3-amino-6-methyl-4-oxothieno[ 3,4-c]pyridin-5(4H)-ylimino)ethyl)
phenyltosylate (6), Scheme 1. The structure of the latter product was confirmed by
the presence of the characteristic absorption of the amino group in its IR spectrum.
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On the other hand, coupling of compound 3 with 4-chlorophenylazide in
ethanolic sodium ethoxide afforded 4-(1-(2-(5-amino-1-(4-chlorophenyl)-1H-1,2,3-
triazole-4-carbonyl)hydrazono)ethyl)phenyltosylate (7), Scheme 1. Moreover,
compound 3 underwent coupling with equimolar amount of 4-
flourophenyldiazonium chloride in ethanolic sodium acetate at 0°C affording the aryl
hydrazone derivative 8a, '"H-NMR spectrum provided a firm support for structure 8a
and ruled out the other possible structure 8b, Scheme 2.

In continuation of our interest in the synthesis of bridged head nitrogen
heterocyclic systems'®, we have found that diazotized heterocyclic amine is an
excellent building block for the synthesis of the target compound .Thus, coupling of
compound 3 with 5-(chlorodiazenyl)-3-(methylthio)-1H-pyrazole-4-carbonitrile' in
pyridine at 0°C afforded non-isoluble intermediate 9, which  undergoes
intramolecular cyclization into the corresponding pyrazolotriazine derivative 10,
Scheme 2

The reaction of compound 3 with elemental sulfur and phenyl iso-
thiocyanate afforded the 2-thioxothiazole derivative 11. The formation of the latter
product can be explained on the basis of the reported Hanzesch reaction®’, Scheme
3. Similarly, the reaction of compound 3 with cyclopentanone and elemental sulfur
yielded 4-(1-(2-(2-amino-5,6-dihydro-4H-cyclopenta[b]thiophene-3-carbonyl)
hydrazono)ethyl)phenyltosylate (12), Scheme 3

The reactivity of cyanoacetohydrazide 3 towards phenyl isothiocyanate in the
presence of potassium hydroxide followed by in situ heterocyclization with a-halo
compounds was studied. Thus, treatment of 2-cyanoacetohydrazide derevative 3
with phenyl isothiocyanate in dimethylformamide in the presence of potassium
hydroxide at room temperature yielded the non-isolable intermediate potassium
sulfide salt 13. On treatment of intermediate 13 with chloroacetone and phenacyl
bromide at room temperature afforded the corresponding thiazole derivatives 14a,b
respectively, Scheme 4. The formation of 14a,b were assumed to proceed through
the initial alkylation by loss of potassium halide followed by in situ
heterocyclization via Dieckmann type?' cyclization. Also, cyclocondensation of the
non-isolable intermediate 13 in situ with the 2-oxo-N',2-diphenylacetohydrazonoyl
bromide afforded  4-(1-(2-(2-cyano-2-(3,4-diphenyl-5-(phenyldiazenyl)thiazol-
2(3H)-ylidene)acetyl)hydrazono)ethyl)phenyltosylate (15), Scheme 4. Furthermore,
the non-isolable potassium salt 13 was allowed to react with chloroacetonitrile at
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room temperature to give the open chain product 16, Scheme 4, However, from
these expected products (16-18), only the 4-(1-(2-(2-cyano-3-(cyanomethyl-thio)-3-
(phenylamino)acryloyl)hydrazono)ethyl)phenyltosylate (16) manifested to be the
reasonable as confirmed by elemental analysis and spectroscopic data.

On the other hand, reaction of potassium sulfide intermediate 13 in situ with
ethyl chloroacetate at room temperature furnished the S-alkyl intermediate (19)
which underwent intramolecular cyclization to give 4-(1-(2-(2-cyano-2-(4-oxo-3-
phenylthiazolidin-2-ylidene)acetyl)hydrazono)ethyl)phenyltosylate (20), Scheme 5.
Condensation of compound 20 with 4-methoxybenzaldehyde in refluxing ethanol in
the presence of catalytic amount of piperidine gave 4-(1-(2-(2-cyano-2-(5-(4-
methoxybenzylidine4--oxo-3-phenylthiazolidin-2-ylidene)acetyl)hydrazono)
ethyl)phenyltosylate (21), Scheme 5 . Finally, treatment of non-isolable potassium
salt 13 in situ with chloroacetyl chloride at room temperature afforded the S-acyl
intermediate (22) which underwent intramolecular cyclization to give 4-(1-(2-(2-
cyano-2-(5-oxo-3-phenylthiazolidin-2-ylidene)acetyl)hydrazono)ethyl)
phenyltosylate (23), Scheme 5.
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Antimicrobial Screening:

The synthesized compounds were tested for their antimicrobial activities in vitro
by agar diffusion method using "Mueller-Hinton" agar medium for bacteria and

"

"Sabouraud’s" agar medium for yeasts.

The assayed collection included two gram-positive bacteria: Bacillus subtilis
(NCIB 3610) and Staphylococcus aureus (NCTC 7447); two gram- negative
bacteria: Escherichia coli (NCTC 10416) and Pseudomonas aeruginosa (NCIB
9016); and fungi namely Candida albicans (IMRU 3669), using Ampicillin 25
pg/ml as a reference compound. The inhibition zone diameters were recorded and
rounded up to the nearest whole number (mm) for analysis. The inhibitory effects of
the synthesized compounds against these organisms are given in Table (1) and
depicted graphically in Figures (1-2)

Table (1) : Biological activity of the newly synthesized compounds

Inhibition-zone diameter (mm/mg sample)

Gram-positive Gram-negative Fungi
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0 B. Subtilis S. aureus E. Coli P. aeruginosa | C. albicans
Compound (NCIB (NCTC (NCTC | (NCIB 9016) (IMRU
No. 3610) 7447) 10416) 3669)
2 8 6 8 8 8
3 6 8 8 8 6
4 6 6 6 6 7
Sa 7 7 7 7 8
5b 7 6 6 8 8
6 8 8 8 15 6
7 7 5 8 6 7
8a 15 17 8 12 8
10 6 6 7 7 6
11 6 7 6 8 6
12 8 8 15 8
14a 15 17 8 15 15
14b 8 7 8 8 6
15 7 6 8 8 7
16 8 8 9 8 6
20 8 8 6 6 8
21 6 6 6 8 8
23 6 6 6 8 8
Ampicillin 19 18 19 21 17

Inhibition zone diameter : weak activity (6-11mm), moderate activity (12-15),
strong activity ( <15), MICs (mg/ml) showed in parentheses

The screening results from Table (1) and Figure (1) indicate that: all compounds
under investigation were less active against all the tested bacterial strains than the
standard drug Ampicillin. In other words, all synthesized compounds showed weak
activity against the tested gram-positive bacteria except compounds (8a, 14a) which
showed moderate activities against Bacillus subtilis (NCIB 3610) and strong
activities against Staphylococcus aureus (NCTC 7447). Furthermore, all synthesized
compounds showed weak activity against Escherichia coli (NCTC 10416). In
addition, compounds (6, 8a, 12, 14a) in the series were found to have moderate
activities against Pseudomonas aeruginosa (NCIB 9016).

Also, from Table (1) and Figure (2) it’s evident that: all the synthesized
compounds showed a weak in vitro antifungal activity against the tested organism
except compound (14a) which showed moderate activity against Candida albicans
(IMRU 3669).
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Figu& (1) : Graphical representation of the antibacterial activity of tested compounds,
compgired with Ampicillin.
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Figure (2) : Graphical representation of the antifungal activity of tested compounds,
compared with Ampicillin.

Experimental Section:
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Melting points (°C, uncorrected) were determined in open capillaries on a Gallen
Kamp melting point apparatus (Sanyo GallenKemp, Southborough, UK). Pre-coated
silica gel plates (silica gel 0.25 mm, 60 G F 254; Merck, Germany) were used for
thin layer chromatography, dichlorom- ethane/methanol (9.5:0.5 mL) mixture was
used as a developing solvent system and the spots were recorded. IR spectra (KBr)
were recorded on a FTIR 5300 spectrometer (v, cm™). 'H-NMR spectra were
recorded at 300 MHz on a Varian Gemini NMR spectrometer (6, ppm) using TMS as
an internal standard. Mass spectra were obtained on GC Ms-QP 1000 EX mass
spectrometer at 70 eV. Elemental analyses were performed on Carlo Erba 1108
Elemental Analyzer (Heraeus, Hanau, Germany). All compounds were within + 0.4
% of the theoretical values.

4-Acetylphenyltosylate (2)

A mixture of 4-hydroxyacetophenone (0.01 mol), tosyl chloride (0.01 mol) and
potassium carbonate (0.02 mol) in acetone (30 ml) was stirred for 2hr. The separated
product was filtered off, washed with water, dried and recrystallized to give 2,
(Table 2). IR (cm™): 1680 (CO), 1376, 1166 (SO,), 'H-NMR (CDCls): § 2.45(s, 3H,
CH; of p-tolyl), 2.57(s, 3H, CH; of acetyl), 7.07-7.91 (m, 8H, Ar-H).

4-(1-(2-(2-Cyanoacetyl)hydrazono)ethyl)phenyltosylate (3)

To a solution of 2-cyanoacetohydrazide (1.0 g, 0.01 mol) in ethanol (20 mL), 4-
acetylphenyltosylate (2; 0.01 mol) was added. The reaction mixture was heated
under reflux for 2 hr, then left to cool. The solid product formed was collected by
filtration and recrystallized to give 3, (Table 2). IR (cm™): 3186 (NH), 2260 (CN),
1680 (CO), 1382, 1170 (SO,). '"H-NMR (CDCls): § 2.28 (s, 3H, CH; of p-tolyl), 2.46
(s, 3H, CH; of CHs-C=N), 3.88 (s, 2H, CH,), 7.02-7.74 (m, 8H, Ar-H), 9.57 (s, 1H,
NH).

4-(1-(2-(2-Ox0-2H-chromene-3-carbonyl)hydrazono)ethyl)phenyltosylate (4(

To a solution of compound (3; 0.01mol) in absolute ethanol (20 mL) containing
piperidine (0.3 mL), salicylaldehyde (0.01 mol) was added. The reaction mixture
was heated under reflux for 3hr and then allowed to cool. The precipitate that
formed was filtered off, washed with ethanol, dried and recrystallized to give 4,
(Table 2). IR (cm™): 3223 (NH), 1685 (CO), 1361, 1154 (SO,). '"H-NMR (DMSO-
d6): § 2.29 (s, 3H, CH; of p-tolyl) , 2.46(s, 3H, CH; of CH;-C=N), 7.06-8.00 (m,
12H, Ar-H), 8.98 (s, 1H, CH-coumarin), 11.60(s, 1H, NH).
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Reaction of 4-(1-(2-(2-cyanoacetyl)hydrazono)ethyl)phenyltosylate (3) with 1,3-
dicarbonyl compounds
General procedure: A mixture of compound (3; 0.01 mol) and an equimolar
amount of the appropriate 1,3-dicarbonyl compounds (acetylacetone or
benzoylacetone) in ethanol (20 mL) was refluxed for 3hr, after cooling, the separated
solid was filtered off, dried well and recrystallized to give compounds 5a,b, (Table
2).
4-(1-(3-Cyano-4,6-dimethyl-2-oxopyridin-1(2H)-ylimino)ethyl)phenyltosylate
(5a)

IR (cm™): 2218 (CN), 1654 (CO), 1362, 1156 (SO,). '"H-NMR (CDCls): § 2.39 (s,
3H, CH; of p-tolyl), 2.46 (s, 3H, CHs-pyridine), 2.50 (s, 3H, CH;-pyridine), 2.58 (s,
3H, CH; of CHs-C=N), 6.07 (s, 1H, H-pyridine), 7.07-7.91 (m, 8H, ArH).
4-(1-(3-Cyano-4-methyl-2-oxo0-6-phenylpyridin-1(2H)-ylimino)ethyl)
phenyltosylate (5b)

IR (cm™): 2218 (CN), 1654 (CO), 1362, 1156 (SO»). 'H-NMR (CDCl;): § 2.19 (s,
3H, CH; of p-tolyl), 2.43 (s, 3H, CHs-pyridine), 2.51 (s, 3H, CH; of CH3-C=N), 6.23
(s, 1H, H-pyridine), 6.95-7.67 (m, 13H, ArH).
4-(1-(3-Amino-6-methyl-4-oxothieno[3,4-c]pyridin-5(4H)-ylimino)ethyl)
phenyltosylate (6)

To a solution of compound (5a; 0.01 mol) in absolute ethanol (30 mL) containing
triethylamine, elemental sulfur (0.32 g, 0.01 mol) was added. The reaction mixture
was heated under reflux for 1hr. After cooling the solid obtained was recrystallized
to give 6, (Table 2). IR (cm™): 3412, 3350 (NH,), 1642 (CO), 1366, 1162 (SO»).
Mass, m/z (intensity %): M 467 (0.75), 91 (100).

4-(1-(2-(5-Amino-1-(4-chlorophenyl)-1H-1,2,3-triazole-4-carbonyl)
hydrazono)ethyl)phenyltosylate (7)

A mixture of compound (3; 0.01 mol), sodium ethoxide( 0.01mol) and 4-
chlorophenylazide (0.01 mol) in ethanol (20 ml) was refluxed for 2hr, the contents
of the flask were poured onto crushed ice. The solid obtained was filtered, dried and
recrystallized to give 7, (Table 2). IR (cm™): 3428, 3356, 3144 (NH,, NH), 1648
(CO), 1388, 1158 (SO,). Mass, m/z (intensity %): M 489 (0.13), 119(100).
4-(1-(2-(-2-Cyano-2-(2-(4-fluorophenyl)hydrazono)acetyl)hydrazono)
ethyl)phenyltosylate (8a)

To a cold solution of compound (3; 0.01 mol) in pyridine (25 mL) 4-
flourobenzenediazonium chloride (0.01 mol) [prepared by diazotization of 4-
flouroaniline (0.01 mol) in HCI (6M, 6ml) with sodium nitrite (0.7g) at 0-5°C] was
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added protionwise over 30 min with constant stirring. After complete addition, the
reaction mixture was stirred for a further 2hr at 0-5°C. The solid product was
filtered off, washed with water, dried and finally recrystallized to give 8a, (Table 2).
IR (cm™): 3192 (NH), 2197 (CN), 1660 (CO), 1361, 1152 (SO,) .'"H-NMR (DMSO-
d6): 6 2.37 (s, 3H, CH; of p-tolyl), 2.46 (s, 3H, CH; of CH3-C=N), 7.13-7.93 (m,
13H, Ar-H and NH), 11.03 (s, 1H, NH).

4-(1-(2-(4-Amino-8-cyano-7-(methylthio)pyrazolo[5,1-c][1,2,4]triazine-3-
carbonyl)hydrazono)ethyl)phenyltosylate (10)

To a solution of compound (3; 0.01 mol) in pyridine (10 mL), an ice cooled
solution  of  4-cyano-3-(methylsulfanyl)-1H-pyrazole-5-diazonium  chloride
[ prepared by addition solution of sodium nitrite (0.01 mol) in water (5 mL) to the
hetero cyclic amine (0.01 mol) in hydrochloric acid (12 mL) at [0-5°C] was added
dropwise with stirring. Stirring was continued for 30 min. The precipitated product
was filtered off, washed with water, dried and recrystallized to give 10, (Table 2). IR
(cm™): 3307, 3274, 3259 (NH,, NH), 2199 (CN), 1680 (CO), 1364, 1155 (SO>). 'H-
NMR (CDCls): 6 2.21 (s, 3H, CH; of p-tolyl), 2.42 (s, 3H, CH; of CH;-C=N), 2.51
(s, 3H, CHs of SCHs), 4.23 (s, 2H, NH,), 7.05-7.82 (m, 8H, Ar-H), 11.08(s, 1H,
NH).

4-(1-(2-(4-Amino-3-phenyl-2-thioxo-2,3-dihydrothiazole-5-carbonyl)
hydrazono)ethyl)phenyltosylate (11)

A mixture of compound (3; 0.01 mol) and elemental sulfur (0.01 mol) and
phenyl isothiocyanate (0.01 mol) in dioxane (30 mL) containing triethylamine
(1mL) was refluxed for 3hr, then left to cool. The solid product formed upon pouring
onto ice/water was recrystallized to give 11, (Table 2). IR (cm-1): 3421, 3311, 3163
(NH2, NH), 1661 (CO), 1358, 1163 (SO2). 1H-NMR (DMSO-d6): § 2.23 (s, 3H,
CH3 of p-tolyl), 2.38 (s, 3H, CH3 of CH3-C=N), 3.54 (s, 2H, NH2), 7.06-7.78 (m,
13H, Ar-H), 10.54 (s, 1H, NH).

4-(1-(2-(2-Amino-5,6-dihydro-4H-cyclopenta[b]thiophene-3-carbonyl)
hydrazono)ethyl)phenyltosylate (12)

To a solution of compound (3; 0.01 mol) in dioxane (30 mL) containing
triethylamine (1 mL), cyclopentanone (0.01 mol) together with elemental sulfur
(0.01 mol) were added. The reaction mixture was refluxed for 2hr, then poured onto
ice/water. The solid obtained was collected and recrystallized to give 12, (Table 2).
IR (cm™): 3400, 3358, 3170 (NH,, NH), 1676 (CO), 1366, 1154 (SO,). 'H-NMR
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(DMSO-d6): 6 1.46-1.63 (m, 6H, 3CH, of H-cyclopentane), 2.43 (s, 3H, CH; of p-
tolyl), 2.45 (s, 3H, CH; of CH;-C=N), 3.42(s, 2H, NH>), 6.94-7.69 (m, 9H, Ar-H and
NH).

Reaction of 4-(1-(2-(2-cyanoacetyl)hydrazono)ethyl)phenyltosylate (3) with a-
halo compounds

General procedure: To a cooled suspension of finely grounded KOH (0.01 mol)
in dry DMF (40 ml), 2-cyanoacetohydrazide derivative (3; 0.01 mol) and
subsequently phenyl isothiocyanate (0.01 mol) were added, the reaction mixture was
stirred overnight at room temperature, then treated with the appropriate halo
compounds (0.01 mol) and left at room temperature for an additional 24 hr. The
reaction mixture was then treated with cold H,O (50 ml) and neutralized with 1N
HCI. The resulting precipitate was collected by filtration, washed with water, dried
and recrystallized from an appropriate solvent.

4-(1-(2-(2-Cyano-2-(4-methyl-3-phenylthiazol-2(3H)-ylidene)acetyl)
hydrazono)ethyl)phenyltosylate (14a), (Table 2).

IR (cm™): 3364 (NH), 2172 (CN), 1666 (CO), 1368, 1152 (SO,). 'H-NMR
(CDCls): § 1.85 (s, 3H, CH; of thiazole), 2.08 (s, 3H, CHj; of p-tolyl), 2.42 (s, 3H,
CH; of CH5-C=N), 6.96-7.75 (m, 14H, Ar-H and H-thiazole), 9.27 (s, 1H, NH).

4-(1-(2-(2-Cyano-2-(3,4-diphenylthiazol-2(3H)-ylidene)acetyl)hydrazono)
ethyl)phenyltosylate (14b), (Table 2).

IR (cm™): 3310 ( NH), 2184 (CN), 1640 (CO), 1362, 1150 (SO,). Mass, m/z
(intensity %): M 606 (0.82), 302 (100).
4-(1-(2-(2-Cyano-2-(3,4-diphenyl-5-(phenyldiazenyl)thiazol-2(3H)-ylidene)
acetyl)hydrazono)ethyl)phenyltosylate (15), (Table 2).

IR (cm™): 3166 ( NH), 2184 (CN), 1654 (CO), 1342, 1166 (SO,). Mass, m/z
(intensity %): M 710 (0.75), 77(100).
4-(1-(2-(2-Cyano-3-(cyanomethylthio)-3-(phenylamino)acryloyl)hydrazono)
ethyl)phenyltosylate (16), (Table 2).

IR (cm™): 3353 (NH), 2210 (CN), 1674 (CO), 1344, 1160 (SO). 'H-NMR
(DMSO-d6): § 2.28 (s, 3H, CH; of p-tolyl), 2.41 (s, 3H, CH; of CH;-C=N), 4.03 (s,
2H, CH,), 6.90-7.79 (m, 14H, Ar-H and NH), 9.15 (br, 1H, NH).
4-(1-(2-(2-Cyano-2-(4-oxo-3-phenylthiazolidin-2-ylidene)acetyl)hydrazono)
ethyl)phenyltosylate (20) ), (Table 2).
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IR (cm™): 3368 (NH), 2188 (CN), 1746, 1670 (2CO), 1366, 1172 (SO,). 'H-
NMR (CDCls): § 2.46 (s, 3H, CH of p-tolyl), 2.59 (s, 3H, CH; of CH;-C=N), 4.07(s,
2H, CH,), 7.08-7.92 (m, 14H, Ar-H and NH).

4-(1-(2-(2-Cyano-2-(5-oxo0-3-phenylthiazolidin-2-ylidene)acetyl)hydrazono)
ethyl)phenyltosylate (23), (Table 2).

IR (cm™): 3352 (NH), 2183 (CN), 1665 (CQ), 1351, 1164 (SO,). Mass, m/z
(intensity %): M 546 (100), M+1(29).

4-(1-(2-(2-Cyano-2-(5-(4-methoxybenzylidene)-4-oxo-3-phenylthiazolidin-2-
ylidene)acetyl)hydrazono)ethyl)phenyltosylate (21)

A mixture of (20; 0.01mol) and 4-methoxybenzaldehyde (0.01 mol) in absolute
ethanol (30 mL) containing few drops of piperidine was refluxed for 3hr until the
solid was formed. The reaction mixture was allowed to cool, the solid was filtered
off, washed and recrystallized to give 21, (Table 2). IR (cm™): 3352 (NH), 2183
(CN), 1665 (CO), 1351, 1164 (SO,). 'H-NMR (DMSO-d6): § 2.13 (s, 3H, CH; of p-
tolyl), 2.39 (s, 3H, CH; of CH3-C=N), 3.83 (s, 3H, OCHj), 7.02-7.76 (m, 18H, Ar-H
and NH).

Antimicrobial Assay :

In the agar diffusion method®*, compounds dissolved in dimethylsulfoxide
(DMSO) at a concentration of 100 mg/mL were used. Agar media seeded with the
tested microorganisms were poured in Petri dishes and were allowed to solidify, and
then holes of about 7 mm were punched in the agar using a sterile cork porrer. A 50-
pl volume of the dissolved compounds were added to the pores and DMSO without
any compound was included as solvent control. Plates were allowed to stand in a
refrigerator for two hours before incubation to allow the tested compounds to diffuse
through the agar. The plates containing bacterial cultures were incubated at 37°C for
24 h and those containing yeasts were incubated at 30°C for 48h. After incubation,
the growth inhibition zones around the holes were observed, indicating that the
examined compound inhibits the growth of microorganism. The tested
microorganisms were obtained from the Regional Center for Mycology &
Biotechnology (RCMP), Al-Azhar University.
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Table (2) : Physical and analytical data of the newly Prepared COIllpOlllldS

177

m.p.°C Calculated / Found (%)
Com (Solvent of (Sc{ic:ell(()jl;/r) N(Il\f/? %u)l a
p- recrystallization) ° T c H N 0 S
65-67 . CisH1048 6205 | 4.86 | - 22.04 | 11.04
2 (Et) White 85) |~ (790 33) 6200 | 480 | -eeee 22,00 | 11.00
165-168 . CeHoN:O,S | 5821 | 461 | 11.31 | 17.23 | 8.63
3 (Et) White (84) (371.41) 58.18 | 458 | 11.30 | 17.20 | 8.61
262-265 CosHuN,0sS | 63.02 | 423 | 588 | 2015 | 6.73
4 (D) Yellow (60) (476.50) 62.99 421 | 580 | 2012 | 671
195-198 CuHaN:0,S | 6343 | 486 | 9.65 | 1470 | 7.36
ba (Et) Yellow (77) (435.50) 63.40 485 | 963 | 1467 | 7.35
200-202 CuHuN:O,S | 67.59 | 466 | 845 | 12.86 | 6.44
5b (B) Yellow (70) (497.56) 6757 | 463 | 842 | 12.84 | 6.41
350-355 CuHuN:0.S: | 59.08 | 453 | 899 | 13.69 | 13.72
6 (D) Brown (60) (467.56) 59.05 451 | 896 | 13.65 | 13.70
198-201 CuHuCINGO.S | 5491 | 403 | 1601 | 1219 | 6.11
7 (Et) Yellow (70) (524.98) 5489 | 400 | 1596 | 12.15 | 6.05
8 140-144 Red CuHxFNO,S | 5841 | 4.08 | 14.19 | 1297 | 650
(EL/B.) (75) (493.51) 5839 | 405 | 14.15 | 12.95 | 6.47
172-175 CuHxNsO:S; | 51.48 | 3.76 | 20.88 | 11.93 | 11.95
10 (Et/B.) Brown (60) (536.59) 5145 | 3.72 | 20.85 | 11.90 | 11.93
262-265 CsHuNO:S; | 5574 | 412 | 10.40 | 11.88 | 17.86
u (Et/B.) Brown (70) (538.66) 5570 | 410 | 10.35 | 11.86 | 17.82
190-193 CuHsN:O.S; | 58.83 | 494 | 895 | 13.63 | 13.66
12 (D) Brown (65) (469.58) 58.80 492 | 891 | 13.60 | 13.62
245-248 CxHuNO:S: | 6175 | 444 | 1029 | 11.75 | 11.77
14a (D) Yellow (60) (544.64) 6171 | 441 | 1027 | 11.71 | 11.75
180-182 CuHxNO:S: | 6533 | 432 | 923 | 1055 | 10.57
14b (Et/B.) Brown (60) (606.71) 65.30 429 | 921 | 1050 | 10.54
300-303 CysHuNeO:S: | 6590 | 425 | 11.82 | 9.00 | 9.02
15 D) Brown (60) | 71 g2) 6585 | 421 | 11.80 | 897 | 898
340-345 CrHsN:O,S:  |59.43| 425 | 12.84 | 11.73 | 11.75
16 (DMF) Black (50) (545.63) 59.40| 421 | 1281 | 11.70 | 11.70
180-184 CoHnN.OsS;  |59.33| 4.06 | 10.25 | 14.63 | 11.73
20 (Et/B.) Brown (75) (546.62) 59.31| 4.01 | 10.23 | 14.60 | 11.69
o1 290-294 Yellow CysHuN:OsS: | 63.24| 425 | 843 | 1444 | 9.65
(D) (75) (664.75) 63.21| 421 | 840 | 1440 | 9.63
2 140-145 Yellow CyHnN.OsS:  |59.33| 4.06 | 10.25 | 14.63 | 11.73
(EL/B.) (65) (546.62) 59.30| 4.00 | 1021 | 14.61 | 11.70

(B.; benzene, D.; dioxane, DMF; dimethylformamide, Et.; ethanol)
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	Figure (1) : Graphical representation of the antibacterial activity of tested compounds, compared with Ampicillin.
	
	Figure (2) : Graphical representation of the antifungal activity of tested compounds, compared with Ampicillin.

