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ABSTRACT

2-(N-Phthalimidomethyl)-4-chlorobenzylidene-1-[2f{®rcapto-4-oxoquinazolin-3-yl)]-5-imidazole detivas in

addition to its sugar hydrazones were newly syiities The antimicrobial activity of the preparedwmounds was
evaluated against Escherichia coli, Bacillus sutiStaphylococcus aureus, Aspergillus niger anddia albicans.
The sugar hydrazones analogues wérehighly active compounds.

Keywords: Quinazolines, sugar hydrazones, acyClinucleosides, antimicrobial activity.

INTRODUCTION

The synthesis of nitrogen-containing heterocyclianpounds has increasingly been a subject of grdateist
because of their importance. Heterocyclic compowudgaining isoindole moiety are of interest beeathey show
some pharmacological and biological activities [[L-#soindole derivatives have been shown to possess
antineoplastic and antiviral [5], antimalarial [@ntimycobacterium tuberculosis activity [7], amtitor [8], and
antimicrobial activities [9]. 1,3,4-oxadiazole detiives possess a broad spectrum of biologicalifctin both
agrochemicals and pharmaceuticals such as antitzdcf20], antimicrobial [11], insecticidal [12], enbicidal,
fungicidal [13], anti-inflammatory [14], hypoglyceéen[15], hypotension characteristics [16], antiVifa7], and
antitumor activities [18]. In view of the above fa@nd as continuation of our program of identtiwa of new
candidates that may be valuable in design and sgisttof new active leads [19-25] we report in thespnt work
the synthesis and antimicrobial activity of new Neghthalimidomethyl)-4-chlorobenzylidene-5-imidazole
derivatives, their oxadiazolyl, and acydlieanalogues.

MATERIALSAND METHODS

Synthetic methods, analytical and spectral data

Melting points were determined withkafler block apparatus and are uncorrected. The IR speare recorded on
a perkin-Elmer model 1720 FTIR spectrometer for Kigxc. NMR spectra were recorded on a varian GeNihiR
Spectrometer at 300 MHz féH NMR with TMS as a standard. The progress of #actions was monitored by
TLC using aluminum silica gel plates 60 F245. Elatak analyses were performed at the Microanalytiztha
centre at Faculty of science, Cairo University, pggy2-{{[4-(4-Chlorobenzylidene)]-1-{[2-(2-mercaptd-
oxoquinazolin-3(#)-yl]-2-oxoethyl}-5-0x0-(4,5-dihydro-H-imidazol-2-yl)methyl}}isoindoline-1,3-dione 1) was
prepared according to the reported procedure [26].
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Ethyl {{3-{2-[4-(4-chlorobenzylidene)]-2-[(1,3-di@misoindolin-2-yl)methyl]-[(5-0x0-4,5-dihydro-1H-iaézol-1-
yl)acetyl]}-(4-oxo0-3,4-dihydroquinazolin-2-ylthidgcetate(2)

To a solution ofl [26] (5.84 g, 10 mmol) and anhydrous potassiurbaaate (1.38 g, 10 mmol) in dry acetone (25
ml), was added ethyl chlorocetate (1.22 g, 10 mnidie solution was stirred at room temperaturesfbrand then
poured on ice-cold water. The resulting precipitags filtered off and recrystallized from ethanolatfford white
powder (5.62 g, 84%), mp 170-192; IR (KBr, cmi'): 1685 (C=0), 1594 (C=N}H-NMR (300 MHz, DMSOd}):

8 1.40 (t, 3HJ = 6.8 Hz, CH), 3.95 (s, 2H, CH), 4.05 (s, 4H, 2C}H), 4.10 (g, 2HJ = 6.8 Hz, CH), 6.91 (s, 1H,
CH), 7.12-7.25 (m, 4H, Ar-H), 7.34-7.67 (m, 4H, B); 7.70-8.02 (m, 4H, Ar-H) ppm. EI-M$n/z669/670 [M].
Anal. Calcd. For gH»4,CINsO;S; C, 59.15; H, 3.61; N, 10.45. Found: C, 59.003180; N, 10.31.

{{3-{2-[4-(4-Chlorobenzylidene)]-2-[(1,3-dioxoisodolin-2-yl)methyl]-[(5-0x0-4,5-dihydro-1H-imidazdkyl)
acetyl]}-(4-oxo-3,4-dihydroquinazolin-2-ylthio)}}@tohydrazid€3)

A solution of2 (6.70 g, 10 mmol) and hydrazine hydrate (1.58@mmol) in ethanol (40 ml) was heated under
reflux for 6 h .The solution was cooled and theultzsy precipitate was filtered and crystallizedrfr ethanol to
give white powder (6.42 g, 98%), mp 250-262 IR (KBr, cm): 3425-3164 (NH), 1659 (C=0), 1607 (C=N}H-
NMR (300 MHz, DMSO#d): 6 3.80 (s, 2H, Ch), 3.90 (s, 4H, 2C}}, 4.95 (brs, 2H, Nb), 6.75 (s, 1H, CH), 7.25-
7.39 (m, 4H, Ar-H), 7.49-7.76 (m, 4H, Ar-H), 7.9398 (m, 4H, Ar-H), 8.44 (brs, 1H, NH) ppm. EI-M&)/z
654/655 [M]. Anal. Calcd. For GH»CIN,OgS; C, 56.75; H, 3.38; N, 14.94. Found C, 56.60346; N, 14.79.

General procedure for the preparation of sugar hydrazones (4-6)

To a well stirred mixture of the respective monabacide (D-(+)-Xylose, D-(+)-Glucose, D-(+)-Galast) [(10
mmol) in water (1 ml)], glacial acetic acid (0.2)ri ethanol (10 ml) was added the hydrazine déviga3 (6.55 g,
10 mmol). The mixture was heated under reflux fdr @nd the resulting solution was concentratedleftdo cool.
The formed precipitate was filtered off, washedhwitater and ethanol, dried, and recrystallized fethanol.

D-Xylose {{3-{2-[4-(4-chlorobenzylidene)]-2-[(1,3akoisoindolin-2-yl)methyl]-[(5-0x0-4,5-dihydro-1ifidazol-
1-yl) acetyl]}-(4-oxo-3,4-dihydroquinazolin-2-ylthji}}acetohydrazoné4)

White powder (6.30 g, 80%), mp 244-248 IR (KBr, cm'): 3320 (OH), 1680 (C=0), 1600 (C=NH-NMR (300
MHz, DMSO-dg): 6 3.20-3.35 (m, 6H, '3, 4-H, 5-H, CH;,), 4.20-4.30 (m, 5H,'2H, 2CH,), 4.45 (brs, 3H, 30H),
5.09 (brs, 1H, 10H), 6.89 (s, 1H, CH), 7.25-7.29 4, Ar-H), 7.35-7.55 (m, 5H,"H, Ar-H), 7.75-8.05 (m, 4H,
Ar-H), 10.40 (brs, 1H, NH) ppm. Anal. Calcd. Fog83,CIN;O,;S; C, 54.86; H, 3.84; N, 12.44. Found C, 54.70; H,
3.66; N, 12.31.

D-Glucose {{3-{2-[4-(4-chlorobenzylidene)]-2-[(1 @&oxoisoindolin-2-yl)methyl]-[(5-0x0-4,5-dihydro- tkhidazol
-1-yl)acetyl]}-(4-oxo-3,4-dihydroquinazolin-2-ylih)} }acetohydrazon€5)

White powder (6.98 g, 84%), mp 250-2%2; IR (KBr, cm‘): 3416-3023 (OH), 1655 (C=0}H-NMR (300 MHz,
DMSO-dg): 8 3.39-3.67 (m, 7H, '3, 4-H, 5-H, 6-H, CH,), 4.19-4.33 (m, 5H, '2H, 2CH,), 4.49 (brs, 3H, 30H),
5.15 (brs, 2H, 20H), 6.99 (s, 1H, CH), 7.24-7.35 4, Ar-H), 7.55-7.77 (m, 5H,"H, Ar-H), 7.75-8.00 (m, 4H,
Ar-H), 10.60 (brs, 1H, NH) ppm. Anal. Calcd. Fog83,CIN;O;S; C, 54.84; H, 4.12; N, 11.78. Found C, 54.66; H,
4.00; N, 11.56.

D-Galactose {{3-{2-[4-(4-chloro benzylidene)]-2-[@-dioxo isoindolin-2-yl)methyl]-[(5-0x0-4,5-dihyoh1H-
imidazol-1-yl) acetyl]}-(4-oxo-3,4-dihydroquinazoiR-ylthio)}}acetohydrazonéb)

White powder (6.90 g, 83%), mp 266-288 IR (KBr, cm*): 3410-3166 (OH), 1658 (C=0), 1610 (C=Nji-NMR
(300 MHz, DMSO€g): 6 3.55-3.80 (m, 7H, ', 4-H, 5-H, 6-H, CH,), 4.35-4.44 (m, 5H,'2H, 2CH,), 4.70 (brs,
3H, 30H), 5.00 (brs, 2H, 20H), 6.96 (s, 1H, CHR5¢7.38 (m, 4H, Ar-H), 7.56-7.78 (m, 5H-d, Ar-H), 7.90-
8.05 (m, 4H, Ar-H), 10.45 (brs, 1H, NH) ppm. An&lalcd. For GgH3,CIN;O4;S; C, 54.84; H, 4.12; N, 11.78.
Found C, 54.60; H, 4.03; N, 11.50.

General procedure for the preparation of O-acetylsugar hydrazones (7-9)

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

2,3,4,5-Tetra-O-acetyl-D-xylose {{3-{2-[4-(4-chldyenzylidene)]-2-[(1,3-dioxoisoindolin-2-yl)methy(-oxo0-4,5-
dihydro-1H-imidazol-1-yl)acetyl]}-(4-oxo-3,4-dihyoilquinazolin-2-ylthio)}}acetohydrazon@)

White powder (9.08 g, 95%), mp 244-245; IR (KBr, cm?): 3416 (NH), 1639 (C=0)'H-NMR (300 MHz,
DMSO-dg): 6 1.92, 1.97, 2.06, 2.08 (4s, 12H, 4@HD), 3.36 (s, 2H, C}), 4.00-4.21 (m, 6H, '8H, 2CH,), 4.45-
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4.49 (m, 1H, 4H), 5.09-5.14 (m, 1H,'&H), 5.35-5.45 (m, 1H,'2H), 6.94 (s, 1H, CH), 7.20-7.35 (m, 5H;H, Ar-
H), 7.40-7.50 (m, 4H, Ar-H), 7.65-7.75 (m, 4H, A)H.1.00 (brs, 1H, NH) ppm. Anal. Calcd. Fopl@;sCIN;O4,S;
C, 55.26; H, 4.01; N, 10.25. Found C, 55.10; H9318, 10.09.

2,3,4,5,6-Penta-O-acetyl-D-glucose {{3-{2-[4-(4-chbbenzylidene)]-2-[(1,3-dioxoisoindolin-2-yl)methj(5-oxo-
4,5-dihydro-1H-imidazol-1-yl)acetyl]}-(4-oxo0-3,4fdidroquinazolin-2-ylthio)}}acetohydrazor(8)

White powder (9.90 g, 95%), mp 138-1%4D; IR (KBr, cm?): 3174 (NH), 1665 (C=0)H-NMR (300 MHz,
DMSO-dy): 6 1.91, 1.96, 1.98, 2.05, 2.11 (5s, 15H, 5CB), 3.30 (s, 2H, C}H, 4.15-4.26 (m, 6H,'8H, 2CH,),
4.55-4.60 (m, 2H, '4H, 5-H), 5.00-5.15 (m, 1H,'3H), 5.50-5.60 (m, 1H,'H), 6.90 (s, 1H, CH), 7.45-7.59 (m, 9H,
1-H, Ar-H), 7.65-7.90 (m, 4H, Ar-H), 11.30 (brs, 1WH) ppm. EI-MS:m/z 1042 [M]. Anal. Calcd. For
C4sH44CIN;O46S; C, 55.31; H, 4.25; N, 9.41. Found C, 55.19; 874N, 9.31.

2,3,4,5,6-Penta-O-acetyl-D-galactose  {{3-{2-[4-(Blorobenzylidene)]-2-[(1,3-dioxoisoindolin-2-yl)negt]-[(5-
0x0-4,5-dihydro-1H-imidazol-1-yl)acetyl]}-(4-oxo4dihydroquinazolin-2-ylthio)}}acetohydrazoi(@)

White powder (10.10 g, 97%), mp 122-1°%4 IR (KBr, cm*): 3409 (NH), 1741 (C=0), 1658 (C=0), 1606 (C=N).
'H-NMR (300 MHz, DMSOs): § 1.90, 1.93, 1.98, 2.06, 2.12 (5s, 15H, 5CB), 3.23 (s, 2H, C}), 4.00-4.15 (m,
6H, 6-H, 2CH,), 4.50-4.60 (m, 2H,'H, 5-H), 5.10-5.20 (m, 1H, '), 5.40-5.52 (m, 1H,'H), 6.93 (s, 1H, CH),
7.15-7.33 (m, 9H, "H, Ar-H), 7.75-8.00 (m, 4H, Ar-H), 11.05 (brs, 1HNH) ppm. Anal. Calcd. For
C4gH44CIN;O46S; C, 55.31; H, 4.25; N, 9.41. Found C, 55.21; H14N, 9.27.

General procedure for the preparation of oxadiazoline derivatives (10-12)

A solution of sugar hydrazonds6 (10 mmole) in acetic anhydride (15 ml) was boiledler reflux for 1.5 h. The
resulting solution was poured onto crushed ice, thedproduct that separated out was filtered offshed with a
solution of sodium hydrogen carbonate followed tatex and then dried. The products were recrystallizom
ethanol.

4-Acetyl-5-(1,2,3,4-tetra-O-acetyl-D-xylotetritolfl3-{2-[4-(4-chlorobenzylidene)]-2-[(1,3-dioxoisndolin-2-yI)
methyl]-[(5-0x0-4,5-dihydro-1H-imidazol-1-yl)ace}4-oxo-3,4-dihydroquinazolin-2-ylthio)}}-2,3-difdro-1,3,4-
oxadiazoling(10)

White powder (8.58 g, 86%), mp 160-1%2 IR (KBr, cmi): 1660 (C=0) H-NMR (300 MHz, DMSOds): 5 1.90,
2.00, 2.06, 2.09, 2.14 (5s, 15H, 5§3D), 3.69 (s, 2H, CH, 4.11-4.16 (m, 5H,'4H, 5-H, 2CH,), 5.60-5.70 (m,
2H, 2-H, 3-H), 6.94 (s, 1H, CH), 7.14-7.27 (m, 9H:H, Ar-H), 7.75-7.95 (m, 4H, Ar-H), 11.00 (brs, 1NH)
ppm. EI-MS:m/z997/998 [M]. Anal. Calcd. For GH4CIN;O:sS; C, 55.34; H, 4.04; N, 9.82. Found C, 55.22; H,
3.89; N, 9.69.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl-D-glucopemyitd{3-{2-[4-(4-chlorobenzylidene)]-2-[(1,3-dioxspbindolin-2-
yl)  methyl]-[(5-0x0-4,5-dihydro-1H-imidazol-1-yl)atyl]}-(4-0x0-3,4-dihydroquinazolin-2-ylthio)}}-2;8ihydro-
1,3,4-oxadiazolin¢l11)

White powder (9.43 g, 87%), mp 156-1%8 IR (KBr, cm?): 1664 (C=0) H-NMR (300 MHz, DMSO#ds): & 1.97,
1.99, 2.05, 2.09, 2.18 (5s, 15H, 563D), 3.60 (s, 2H, C}), 4.09-4.19 (m, 5H, 'H, 5-H, 2CH,), 5.60-5.77 (m,
2H, 2-H, 3-H), 6.91 (s, 1H, CH), 7.14-7.39 (m, 9H;H, Ar-H), 7.75-7.98 (m, 4H, Ar-H), 9.89 (brs, 1NH) ppm.
Anal. Calcd. For gH46CIN,O4;S; C, 55.38; H, 4.28; N, 9.04. Found C, 55.29; H74N, 8.89.

4-Acetyl-5-(1,2,3,4,5-penta-O-acetyl-D-galactoptayi-{{3-{2-[4-(4-chlorobenzylidene)]-2-[(1,3-dicxisoindolin-
2-yl)methyl]-[(5-0x0-4,5-dihydro-1H-imidazol-1-yRatyl]}-(4-oxo-3,4-dihydroquinazolin-2-ylthio)}}-3;dihydro-
1,3,4-oxadiazolin¢12)

White powder (9.21 g, 85%), mp 128-1%0 IR (KBr, cm*): 1661 (C=0) H-NMR (300 MHz, DMSOd;): § 1.95,
2.03, 2.09, 2.11, 2.23 (5s, 15H, 5§3D), 3.73 (s, 2H, CH, 4.10-4.25 (m, 5H,'H, 5-H, 2CH,), 5.60-5.75 (m,
2H, 2-H, 3-H), 6.92 (s, 1H, CH), 7.19-7.35 (m, 9H;H, Ar-H), 7.75-7.90 (m, 4H, Ar-H), 9.79 (brs, 1NH) ppm.
Anal. Calcd. For gH,6CIN,O4;S; C, 55.38; H, 4.28; N, 9.04. Found C, 55.25; H94N, 8.93.

Antimicrobial screening. The agar diffusion method reported by Cruickshan&l [27] was used for the screening
process. The bacteria and fungi were maintainedutrient agar and Czapek’s-Dox agar media, respsygtiThe
assay medium flasks containing 50 ml of nutrienérafpr bacteria and Czapek’s-Dox agar medium fargfu
respectively were allowed to reach 4®G@o be inoculated with 0.5 ml of the test organisel suspension. The
flasks were mixed well and poured each into a Rt (15 x 2 cm) and allowed to solidify. Afterligiification,
holes (0.6 cm diameter) were made in the agar figtthe aid of a sterile cork poorer (diameter 6)mirhe
synthesized target compounds were dissolved eaghnih DMSO. In these holes, 100 ul of each compowad
placed using an automatic micropipette. The Péthieb were left at 5°C for 1 h to allow diffusiohtbe samples
through the agar medium and retard the growth eteist organism. Plates were incubated &E36r 24 hours for
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bacteria and 72 h of incubation at°@8for fungi. DMSO showed no inhibition zones. Thardeters of zone of
inhibition were measured and compared with thahefstandard, the values were tabulated. Ciprofiox@8, 29]
(50 pg/mL) and fusidic acid [30] (50 upg/ml) wereedsas standard for antibacterial and antifungaivict
respectively. The observed zones of inhibitionmesented in Table 1.

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

Compound No. Zone of Inhibition (mm)
Microorganisms
Bacillus subtilis  Escherichia coli  Candida albicansAspergillus flavus

Penicillin 50 33 17 46
2 15 9 - 17
3 20 26 11 28
4 33 - 10 -
5 45 24 10 34
6 38 21 12 37
7 12 13 13 36
8 11 9 - 20
9 14 8 9 26
10 31 21 11 27
11 34 28 16 34
12 33 - 11 36

RESULTSAND DISCUSSION

In this investigation, wheh [26] was allowed to react with ethyl chloroacetiatelry acetone and in the presence of
anhydrous potassium carbonate to afford the cooretipg ester derivativ@ in 84% vyield.The acid hydrazid8
was synthesized, in 98% yield, by refluxing itsresponding ester derivativeswith hydrazine hydrate in ethanol.
Compound® and3 were confirmed by I.RH NMR, and mass spectra which agreed with the medigtructures.
When the hydrazide3 was reacted with the repective monosaccharidesy({@se, D-glucose or D-galactose) in an
aqueous ethanolic solution and a catalytic amotirglacial acetic acid, gave the corresponding hzidi@sugar
derivatives4-6 in 80-84% yields, respectively. The sugar hydrasowere confirmed by I.RH NMR, and mass
spectra which agreed with the assigned structures.

Acetylation of the sugar hydrazonds6 with acetic anhydride in pyridine at room temperat gave the
corresponding pe®-acetyl derivatived-9 in 95-97% yields. The ped-acetyl derivatives were confirmed by
I.R, *H NMR, and mass spectra which agreed with the aedigtructures.

Heating of the sugar hydrazondss with acetic anhydride at 128C for 1.5 h afforded the corresponding
oxadiazoline derivative$0-12 in 85-87% yields (Scheme 1). The oxadiazolinewdgiries were confirmed by I.R,
'H NMR, and mass spectra which agreed with the medigtructures.

The synthesized compounds were screeénedtro for their antimicrobial activities [27-30] agairiSscherichia coli
NRRL B-210 (Gram -ve bacteriaBacillus subtilisNRRL B-543 (Gram +ve bacteriddspergillus flavusndCandida
albicansNRRL Y-477 (Fungi). The diameters of zone of intidn were measured and compared with that of the
standard, the values were tabulated. Tetracycline wsed as standard for the antimicrobial actisityl the
observed zone of inhibition is presented in Tabl&He results indicated generally that tested camgs did not
show high activity against bacteria under t&stcherichia coliandBacillus subitili$ while some compounds revealed
high activity against fungi. Compoun@s5, 6, 10, and11 were the most active agairisscherichia coliwhile 4-6

and 10-12 revealed the highest activity agaimscillus subtilis Compounds$-7, 11, and12 showed high activity
against the fungus microorganishspergillus flavuswvhile 3-7 and 9-12 were the most active among the series of
tested compounds agair@sandida albicans
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Scheme 1. Synthesis of compounds 2-12.

Structure Activity Relationship (SAR) Studies

The antimicrobial activity results and structuréiaty relationship indicated that the attachmeftaoyclic sugar
moieties to quinazoline and/or oxadiazoline ringtsyn resulted in increase of antimicrobial activiurthermore,
the hydrazones incorporating free hydroxyl sugaaireh showed higher activity than the correspondioetylated

analogs. In addition, the acycl@-nucleoside analogue attached to the oxadiazolase lshowed high inhibition
activity.

CONCLUSION

In conclusion, the antimicrobial screening suggé#sas all the newly synthesized compounds showedemate to
good activity against the tested organisms. Amdmgg rtewly synthesized compoundi$ and 10-12 showed the
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most promising antibacterial and antifungal acfiviience the fact that the compounds preparedisnstiady are
chemically unrelated to the current medication, gasgs that further work with similar analogues isady
warranted.
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