Available online at www.der phar machemica.com

Scholars Research Library FQ\(\B‘ma Oﬁgl
S 2.
Scholars Research . a ? S
Der Pharma Chemica, 2013, 5(1):358-363 5 & H
. (http://derpharmachemi ca.comvar chive.html)
==

I SSN 0975-413X
CODEN (USA): PCHHAX

Synthesis, Antitumor, and Antimicrobial Evaluation of Some Novel Thioglucosyl
Nucleosides

Adel A.-H. Abdel-Rahman®* , Shafey G. Donia’, Ashraf A. F. Wasfy®, Aly A. ALY, and
Amaal Y. El-Gazzar®

®Department of Chemistry, Faculty of Science, Menoufia University, Shebin El-Koam, Egypt.
bDepartment of Chemistry, Faculty of Science, Benha University, Benha, Egypt

ABSTRACT

Some Novel thioglucosides of 2-(N-phthalimidomethyl)-4-chlorobenzylidene-5-imidazole derivatives were newly
synthesized. The antitumor and antimicrobial activities of the prepared compounds were evaluated. The free
hydroxyl thioglucosyl derivatives were the highly active compounds.
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INTRODUCTION

Nucleoside analogues have occupied a significasitipa in the search for effective antiviral ageriwing to the
fact that a large number of unnatural nucleosidéevdives have been shown to inhibit infection @iby viruses
[1-6]. Thioglycosides have found their importancenzyme inhibition studies due to their chemicel anzymatic
stability, which is being greater than the corresping O-glycoside-analogues [7-10]. They have also beenddo

be useful as inducers and ligands for affinity chatrography of carbohydrate-processing enzymegpeotdins [7-

9]. Thioglycosides, as well, have been used as monih excellent chemoselectivity in glycosylatiprocesses in
addition of being good acceptorsb [10]. Among thgbeosyl donors are the glycosylthio heterocydlest can

have heterocycles or be transformed into heteresyulith different functionalities in addition toetih stability

under variety of reaction conditions [7, 9]. In wieof the above facts and as continuation of ourgpam of

identification of new candidates that may be valedah design and synthesis of new active leadsl]515] we

report in the present work the synthesis and antobial activity of new 2#-phthalimidomethyl)-4-
chlorobenzylidene-5-imidazole derivatives, theiadizolyl, and acycli€-analogues.

MATERIALSAND METHODS

Synthetic methods, analytical and spectral data

Melting points were determined withkafler block apparatus and are uncorrected. The IR speatre recorded on
a perkin-Elmer model 1720 FTIR spectrometer for Kligc. NMR spectra were recorded on a varian GeMiMiR
Spectrometer at 300 MHz fH 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 Microanalytdzth
centre at Faculty of science, Cairo University, gy
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2-{[4-(4-Chlorobenzylidene)]-1-[(3-mercaptddil,2,4-triazol-5-ylmethyl)]-5-o0xo0-(4,5-dihydroHimidazol-2-
yl)methyl}lisoindoline-1,3-dionel@), 2-{[4-(4-chlorobenzylidene)]-1-[(3-mercaptddil,2,4-triazol-5-ylmethyl)]-5-
0x0-(4,5-dihydro-1-phenylH-imidazol-2-yl)methyl} isoindoline-1,3-dione 1K), and 2-{{[4-(4-
chlorobenzylidene)]-1-{[2-(2-mercapto-4-oxoquinameB(4H)-yl]-2-oxoethyl}-5-0x0-(4,5-dihydro-H-imidazol-2-
yl)methyl}}isoindoline-1,3-dione 4) were prepared according to the reported procefd@ie

Chemistry

General procedure for the preparation of O-acetylated thioglucosides 2a,b and 5

To a solution ofla,b or4 [16] (10 mmol) and aqueous potassium hydroxid&2f, 20 mmol) in dry acetone (20
ml), a solution of 2,3,4,6-tetr@-acetyla-D-glucopyranosyl bromide (4.11 g, 10 mmol) wassdlged in dry
acetone (10 ml) and was added to the former salufibe reaction mixture was stirred at room temfoeesafor 5 h.
The solvent was evaporated under reduced press#@°e and the residue was washed with distilled water t
remove the formed potassium bromide.

3-{{(2,3,4,6-Tetra-O-acetyl-#-D-glucopyranosyl sulfanyl )-5-{[ 4-(4-chl orobenzylidene)] -[ 5-(oxo-(4,5-dihydro-1H-
imidazol-1-yl)methyl] -2-(1,3-isoindolinon-2yl ) }methyl }}-1H-1,2,4-triazole (2a)

White powder (7.12 g, 88%), mp 148-130; IR (KBr, cm™): 3457 (NH), 1761, 1714 (2C=0), 1615 (C=Rpi-
NMR (300 MHz, DMSO+dg): 6 1.87, 1.89, 2.05, 2.10 (4s, 12H,H4C0), 4.02 (m, 1H, H-%, 4.10-4.14 (m, 2H, H-
6, 6), 4.20 (s, 2H, Ch), 4.26 (s, 2H, Ch), 4.90-4.93 (m, 1H, H4 5.18-5.25 (m, 1H, H-R 5.34 (t,J = 9.6 Hz,
1H, H-2), 5.70 (d,J = 10.2 Hz, 1H, H-3, 6.79 (s, 1H, CH), 7.20-7.30 (m, 4H, Ar-H), 7.880 (m, 4H, Ar-H),
13.50 (brs, 1H, NH) ppm. EI-M3wz 564 809 [M]. Anal. Calcd. For GHs3sCINgO1.S; C, 53.43; H, 4.11; N, 10.39.
Found: C, 53.30; H, 4.00; N, 10.11.

3-{{(2,3,4,6-Tetra-O-acetyl-f-D-glucopyranosyl sulfanyl )-5-{[ 4-(4-chl or obenzylidene)] -[ 5-(oxo-(4,5-dihydro-1H-
imidazol-1-yl)methyl] -2-(1,3-isoindolinon-2yl )} methyl}}- 1-phenyl -1H-1,2 4-triazole (2b)

White powder (8.23 g, 93%), mp 220-222; IR (KBr, cm*): 1759, 1717 (2C=0), 1615 (C=N}d4-NMR (300
MHz, DMSO-d): & 1.89, 1.95, 2.06, 2.12 (4s, 12H,H4CO0), 4.09-4.12 (m, 1H, H‘p 4.16-4.25 (m, 6H, H66",
2CH,), 4.95-4.99 (m, 1H, H 5.22 (m, 1H, H-3, 5.36 (t,J = 9.6 Hz, 1H, H-), 5.76 (d,J = 10.2 Hz, 1H, H-3,
6.75 (s, 1H, CH), 7.18-7.30 (m, 4H, Ar-H), 7.394 @n, 5H, Ar-H), 7.71-7.94 (m, 4H, Ar-H) ppm. Analalcd.
For G2H3,CINGgO,5S; C, 56.98; H, 4.21; N, 9.49. Found: C, 56.804H9; N, 9.22.

2-{{(2,3,4,6-Tetra-O-acetyl-f-D-glucopyranosyl sulfanyl )-3-{[ 4-(4-chl or obenzylidene)] -[ 5-oxo-(4,5-dihydr 0)-1H-
imidazol -1-oxoethyl] -2-(1,3-isoindolinon-2yl)} methyl } }-quinazolin-4(3H)-one (5)

White powder (8.68 g, 95%), mp 177-179; IR (KBr, cm?): 1712 (C=0), 1616 (C=N)H-NMR (300 MHz,
DMSO-dg): 6 1.85, 1.88, 2.07, 2.12 (4s, 12H,H4C0), 4.07-4.16 (m, 7H, H:pH-6, 6", 2CH,), 4.88-4.90 (m, 1H,
H-4'), 5.18-5.22 (m, 1H, H43 5.33 (t,J = 9.6 Hz, 1H, H-), 5.73 (d,J = 10.2 Hz, 1H, H-}, 6.90 (s, 1H, CH),
7.16-7.25 (m, 4H, Ar-H), 7.30-7.60 (m, 4H, Ar-H),70-8.00 (m, 4H, Ar-H) ppm. EI-MSwz 564 913/914 [M].
Anal. Calcd. For GzH3sCINsO4,S; C, 56.49; H, 3.97; N, 7.66. Found: C, 56.333186; N, 7.50.

General procedure for the preparation of free hydroxyl thioglucosides 3a,b and 6

A solution of2a,b or5 (1 mmol) in methanol and ammonia solution (5:55wtrred at room temperature for 4 h.
The solvent was evaporated under reduced presedréha residue was dissolved in absolute ethartioh{t) and
left over night. The formed precipitates were fiété off and dried well.

3-{{(B-D-Glucopyranosyl sulfanyl)-5-{[ 4-(4-chl or obenzylidene)] - [ 5-(oxo-(4,5-di hydr o-1H-imidazol - 1-yl )methyl] -2-
(1,3-isoindolinon-2yl)}methyl}}-1H-1,2,4-triazole (3a)

White powder (0.54 g, 85%), mp 188-1%0) IR (KBr, cm‘): 3411-2922 (OH), 1709 (C=0), 1628 (C=¢H-NMR
(300 MHz, DMSO#): 6 3.39-3.44 (m, 3H, H/5H-6,6"), 3.91-3.99 (m, 2H, H:H-4"), 4.22-4.28 (m, 5H, H:2
2CH,), 4.72 (brs, 1H, OH), 4.84 (brs, 1H, OH), 5.22s(ttH, OH), 5.25 (brs, 1H, OH), 5.74 = 9.8 Hz, 1H, H-
1), 6.82 (s, 1H, CH), 7.23-7.35 (m, 4H, Ar-H), 7.805 (m, 4H, Ar-H), 13.40 (brs, 1H, NH) ppm. EI-M&/z 564
641 [M]. Anal. Calcd. For GH»sCINgOsS; C, 52.46; H, 3.93; N, 13.11. Found: C, 52.313H6; N, 13.00.

3-{{(B-D-Glucopyranosyl sulfanyl)-5-{[ 4-(4-chlor obenzylidene)] - [ 5-(oxo-(4,5-di hydr o- 1H-imidazol - 1-yl ymethyl] -2-
(1,3-isoindolinon-2yl)}methyl}}-1-phenyl-1H-1,2,4-triazol e (3b)

White powder (0.62 g, 87%), mp 245-247 IR (KBr, cm*): 3399-2927 (OH), 1684 (C=0), 1597 (C=RH-NMR
(300 MHz, DMSO#): 6 3.40-3.49 (m, 3H, H/5H-6,6"), 3.90-4.02 (m, 2H, HH-4"), 4.26-4.33 (m, 5H, H:2
2CH,), 4.76 (brs, 2H, 20H), 5.27 (brs, 2H, 20H), 5.d0J = 9.8 Hz, 1H, H-9, 6.78 (s, 1H, CH), 7.20-7.30 (m,
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4H, Ar-H), 7.40-7.60 (m, 5H, Ar-H), 7.71-7.90 (mH4Ar-H) ppm. Anal. Calcd. For £H,sCINgOsS; C, 56.94; H,
4.08; N, 11.72. Found: C, 56.82; H, 3.96; N, 11.59.

2-{{-D-Glucopyranosyl sulfanyl)-3-{[ 4-(4-chlor obenzylidene)] -[ 5-oxo-(4,5-dihydr 0)- 1H-imidazol - 1-oxoethyl ] - 2-
(1,3-isoindolinon-2yl)}methyl }} -quinazolin-4(3H)-one (6)

White powder (0.69 g, 93%), mp 263-285; IR (KBr, cmi?): 3425-2922 (OH), 1630 (C=0O)H-NMR (300 MHz,
DMSO-dg): & 3.45-3.53 (m, 3H, H'5H-6,6"), 3.97-4.09 (m, 6H, H'H-4', 2CH,), 4.22-4.25 (m, 1H, H‘), 4.74
(brs, 2H, 20H), 5.32 (brs, 2H, 20H), 5.77 §dr 9.8 Hz, 1H, H-1, 6.75 (s, 1H, CH), 7.15-7.20 (m, 4H, Ar-H),
7.41-7.53 (m, 5H, Ar-H), 7.71-7.84 (m, 4H, Ar-H) pp EI-MS: m/z 564 746/748 [M]. Anal. Calcd. For
C35H,6CINsO40S; C, 56.20; H, 3.50; N, 9.10. Found: C, 56.343H8; N, 9.39.

Antitumor activity

The antitumor activity of the newly synthesized gmunds was investigated against Ehrlich Ascitesci@ama
cells (EAC). These cells were maintained by weehtyaperitoneal transplantation of 2.5 x°1¢ells in female
Swiss albino mice. The tumor is characterized byoaerately rapid growth, which leads to the deé&tth® mice in
about 20 days due to the distal metastasis. EA® mammary origin; as spontaneous breast canceeders the
original tumor from which an ascites variant wadaated [17]. Ascites fluid was withdrawn under dsep
conditions (ultraviolet laminar flow system) fromet peritoneal cavity of tumor bearing mice by neemipiration
after 7 days of EAC cells inoculation. To adjust tumber of EAC cells/ml, tumor cells obtained wdileted
several times with normal saline. EAC viable cellsre counted by trypan blue exclusion method wh&depl
trypan blue (0.05%) was mixedith 10 pl of the cell suspension. Within 5 mingtmixture was spread onto
haemocytometer, covered with a cover slip and thercells were examined under microscope. Dead aedl blue
stained but viable cells are not [18]. Cell suspemsvas adjusted to contain 2.5 x*A@able cells/ml. EAC cells,
RPMI medium, drugs, and DMSO were added in stée# tubes according to trypan blue exclusion ne{ti8].
The cells were incubated for 1 and 24 h afG7under a constant over lay of 5% £@&AC viable cells were
counted by trypan blue exclusion using haemocytemats mentioned above. The cell surviving fractvess
calculated from the relatiol/C; where, T and C represent the number of viable cells in a unituwed and the
number of total (viable dead) cells in the sami¢ wolume, respectively (Table 2).

Table 1. In vitro antitumor activity of the tested compounds.

Compound IC50 (ug/ml)  Compound  IC50 (pug/ml)

Doxor ubicin 38 3a 42
la 68 3b 41
1b 70 4 62.5
2a 52 5 5C
2b 51 6 44

Antimicrobial activity

The agar diffusion method reported by Cruickshetrdd [19] was used for the screening process. The bhacad
fungi were maintained on nutrient agar and CzapBlkis agar media, respectively. The assay mediuskéla
containing 50 mL of nutrient agar for bacteria &uhpek’s-Dox agar medium for fungi respectively evalowed

to reach 40-56C to be inoculated with 0.5 ml of the test organisati 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, 100ofileach compound was placed using an automatic
micropipette. The Petri dishes were left at 5 °Clfd to allow diffusion of the samples through #gar medium
and retard the growth of the test organism. Platese incubated at 3% for 24 h for bacteria and 72 h of
incubation at 28°C for fungi. DMSO showed no inhibition zones. Thiardeters of zone of inhibition were
measured and compared with that of the standaedyalues were tabulated. Ciprofloxacin [20, 21] (&@ml) and
fusidic acid [22] (50 pg/ml) were used as standiand antibacterial and antifungal activity respeetiv The
observed zones of inhibition are presented in Table
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Table 2. In vitro antimicrobial activity by agar diffusion method of the tested compounds

Compound No. Zone of Inhibition (mm) of Microorgamis
Bacillussubtilis  Escherichiacoli  Candida albicans  Aspergillus flavus

Penicillin 50 45 17 46
la 20 17 8 22
1b 13 12 9 13
2a 30 25 12 9
2b 28 18 13 34
3a 41 40 15 41
3b 38 35 14 42
4 15 9 9 17
5 34 28 13 37
6 42 38 14 42

RESULTSAND DISCUSSION

In this investigation, whefia,b and/or4 [16] were allowed to react with 2,3,4,6-teeacetyle-D-glucopyranosyl
bromide in dry acetone and in the presence of awlgdpotassium carbonate gave the correspondirtylatesl
thioglucosides2a,b, and5 in 88-95% vyields. The assignments of sugar protease based on the chemical shift
equivalences to the assigned structures of relsiedr thioglycosides [23,24Thus, the'H-NMR spectra of the
glucosides2a,b, and5 showed signals corresponding to the acetyl-metigylals and the sugar protons in addition
to the aromatic protons. The anomeric protons ajegeatd 5.70, 5.76, and 5.73 ppm with coupling constdnts
10.2 Hz for2a,b, and5, respectively, indicating th&orientation of the thioglycosidic bond (Schemend &).

o 7 Ccl  a-ABG
N K,CO;5/Acetone
| N | o r.t.
N N SH > R1
— ¥</ R
N 2a;R=H, R1 /N

H |
Ph R b; R =Ph, R1
NH;/MeOH

L > 3a;R=H,R'=H
b;R=Ph,R!=

Scheme 1. Sythesis of thioglucosides 2 and 3.

Cl
Cl o V

o —< ®-ABG .
| N\)l\N o 4 EZCO3/Acetone | N\/“\N o
AN - \\“/ AN
0 N

4 SH 5;R=Ac 0 7
RO
NH;MeOH o
6;R=H RO

RO

Scheme 2. Synthesis of thioglucosides 5 and 6.

361
www.scholar sresear chlibrary.com



Adel A.-H. Abdel-Rahman et al Der Pharma Chemica, 2013, 5 (1):358-363

Deprotection of the acetyl groups was carried gutidsing ammonia in methanol at room temperaturatfard the
corresponding free hydroxyl thioglucosid@a,b, and 6 in 85-93% yields The structures of the free hygltox
glucosides were confirmed by IR, 1H-NMR, mass gpeend elemental analysis (see experimental part).

The antitumor efficacy of the compounds against EBIClines was demonstrated compared with doxafnbirhe
obtained results revealed that compouBd$® and 6 were the most active derivatives among the safdssted
compounds and affected the EAC cell viability odase dependent manner whereas other compoundsteathib
little or no activity. The effective dose calculdtas 1G,, which correspond to the compound concentratisalted

in 50% mortality in the total cells count and praeel in (Table 1). The free hydroxyl thioglucosidssb and6
displayed the highest activity with dCvalues 42, 41, and 44 pg/ml, respectively, folldws compoundda,b,
2a,b, and4.

The synthesized compounds were screenettro for their antimicrobial activities [19-22] 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. Tetracycliae wsed as standard for the antimicrobial actigitg the
observed zone of inhibition is presented in Tabl&®# results indicated generally that tested camgs did not
show high activity against bacteria under t&stiferichia coli andBacillus subtilis) while some compounds revealed
high activity against fungi. The free hydroxyl thlocosides3ab and 6 were the most active against the
microorganisms followed by th@-acetylated thioglucosid&s,b and5. The heterocyclic basés,b and4 showed the
low activity against the microorganisms in compamisvith the protected and deprotected thioglucaside

Structure Activity Relationship (SAR) Studies

The antimicrobial activity results and structureiaty relationship indicated that the attachmefttidoglucoside
moiety to triazole and/or oxadiazoline ring systegsulted in increase of antimicrobial and antituraotivities.
Furthermore, the free hydroxyl thioglucosides shibWwigher activity than the corresponding acetylatedlogues.

CONCLUSION

In conclusion, the antimicrobial as well as antitwrscreening suggests that all the newly synthdsioenpounds
showed good to very good activity. Hence the féett the compounds prepared in this study are cladiynic
unrelated to the current medication, suggestsftintiter work with similar analogues is clearly wated.
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