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ABSTRACT

Synthesis of 4-aryl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-

dithiazolidines (hydrochlorides) is described. These compounds were screened for

their antibacterial and antifungal activity against Escherichia coli, Staphylococcus

aureus, P. vulgaris, Pseudomonas, Bacillus, Salomonella sp., Aspergilus niger, and

Fusarium. The identities of these new N-glucosides have been established on the

basis of usual chemical transformation IR, NMR, and mass spectral studies.

Key Words: Synthesis; Thiocarbamides; Isothiocarbamoylchloride; 1,2,4-

Dithiazolidines.

1. INTRODUCTION

Benzoylated glucosyl nucleosides having 1,2,4-dithiazolidine heterocyclic bases are

not synthesized earlier. In view of growing interest in synthetic nucleosides in general

and our interest in glucosyl nucleoside in particular a direct synthetic method has been

evolved for the synthesis of glucosyl nucleoside having 1,2,4-dithiazolidine ring. These

compounds were screened for their antibacterial and antifungal activities against Escher-

ichia coli, Staphylococcus aureus, P. vulgaris, Pseudomonas, Bacillus, Salomonella sp.,

Aspergilus niger, and Fusarium.

Several 4-aryl-5-phenylimino-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-di-

thiazolidines (3) has been prepared for the first time by the interaction of 1-tetra-

O-benzoyl-b-D-glucopyranosyl-3-aryl thiocarbamides (1) and N-phenyl-S-chloroisothio-

carbamoyl chloride (2). The identities of these new N-glucosides have been established

on the basis of usual chemical transformations, IR, NMR, and mass spectral studies

along with their antibacterial and antifungal studies. Recently, in our laboratory, several

1-tetra-O-benzoyl-b-D-glucopyranosyl-3-aryl thiocarbamides has been prepared by inter-

action of tetra-O-benzoyl-b-D-glucopyranosyl isothiocyanate with aryl amines and

ammonia.[1] In view of our interest in N-glucosylated compounds, we now report the syn-

thesis of several 4-aryl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-

1,2,4-dithiazolidines along with their antimicrobial activity.

2. RESULTS AND DISCUSSION

The reaction of 1-tetra-O-benzoyl-b-D-glucopyranosyl-3-aryl thiocarbamides (1) and

N-phenyl-S-chloroisothiocarbamoyl chloride (2) was carried out in cold dry chloroform

24 hr. The solvent was distilled off and the resulting sticky mass was isolated as a residue.

This when triturated several times with petroleum ether was converted to a granular yellow

solid (3; Sch. 1), crystallized from ethanol. The melting points are uncorrected. The

product was found non-desulfurisable when boiled with alkaline plumbite solution.

The specific rotation[2] was shown in Table 1. The purity of products was check by

TLC and recorded the Rf values[3] in Table 1.
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2.1. Microbial Activity

2.1.1. Antibacterial Activity

The compounds were screened for their antibacterial activities against various patho-

genic bacteria such as E. coli, S. aureus, P. vulgaris, Pseudomonas, Bacillus, and Salomo-

nella sp. by cup plate method at a concentration 100mg mL21 in DMF by using the

standard co-trimazine (25mg mL21) for bacteria. Amongst the compounds tested for the

antibacterial activity, compounds 3a–d showed higher and other compounds showed

moderate activity.

2.1.2. Antifungal Activity

All the compounds were also screened for their antifungal activities by the cup plate

method at a concentration 100mg mL21 in DMF by using the standard griseofulvin

(10mg mL21) against A. niger and Fusarium. The compound 3b and 3c showed good

activity against A. niger. While other compounds found resistant against Fusarium.

3. EXPERIMENTAL

3.1. General Methods

Melting points are uncorrected. Optical rotations were measured at 298C.

IR spectra[4 – 11] were recorded for flat, smooth, abex in range 4000 1/n 200 cm21.

Scheme 1. Bz ¼ C6H5CO; R ¼ (a) phenyl; (b) o-tolyl; (c) m-tolyl, (d) p-tolyl; (e) o-Cl-phenyl;

(f) m-Cl-phenyl; (g) p-Cl-phenyl.
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1H NMR spectra[7,12 – 14] were obtained at 300 MHz for solutions in CDCl3. The FAB

mass spectra[15 – 17] were recorded on a JEOL SX 102/DA-6000 mass spectrometer/
data system using argon/xenon (6 kV, 10 mA) as the FAB gas. The accelerating

voltage was 10 kV and the spectra were recorded at room temperature m-nitro benzyl

alcohol (NBA) was used as the matrix unless specified otherwise. Thin-layer chroma-

tography was conducted on E. Merck TLC aluminium sheet Silica Gel 60 F254. The

compounds were screened for their antibacterial and antifungal activities by the

cup-plate method[18].

The required 1-tetra-O-benzoyl-b-D-glucopyranosyl-3-aryl thiocarbamides (1) and

N-phenyl-S-chloroisothiocarbamoyl chloride (2) were prepared by the methods described

earlier.[19,20]

4-Phenyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-

dithiazolidine (hydrochloride, 3a). The reaction of 1-tetra-O-benzoyl-b-D-glucopyra-

nosyl-3-phenyl thiocarbamide (1a; 3.65 g, 0.005 mol) and N-phenyl-S-chloroisothiocarba-

moyl chloride (2) (1.03 g, 0.005 mol) was carried out in cold dry chloroform for 24 hr. The

chloroform was then evaporated to leave an sticky syrup was triturated with petroleum

ether until a yellow solid resulted 3a (3.5 g, 75.92%) crystallized from ethanol had mp

1168C; [a]D
29

þ2508 (c, 0.200 in CHCl3). The purity of product was checked by TLC

and recorded Rf, 0.58; IR(KBr): n 3060.5 (Ar-H), 2965.2 (C–H, aliphatic), 1728.6

(C55O), 1597 (C55N), 1272.9 (C22O), 897.0 (b-D-glucopyranosyl ring deformation),

720 (C22S), 708 cm21 (monosubstituted). 1H NMR data (CDCl3); d 8.00–6.92 (m, 30H,

Ar-H), 5.30–4.21 (m, 5H, b-D-glucopyranosyl ring), 4.5–4.1 (d, 2H, CH2O). MS: m/z
936 (Mþ); 863 (M-2HCl); 848 (M-CH3 and 2HCl); 819 (M-C2H6OCl2); 790 (M-

C4H11OCl2); 743 (M-C8H10OCl2); 729 (M-C8H8O2Cl2); 579 (TBGþ); 460 (TBG-

C8H7O); 335 (TBG-2C6H5COOH); 227 (M-C15H14O7NS); 120 (C6H4COOþ); 105

(C6H5COþ) (Table 1). Anal. Calcd for C48H37O9N3S2 2HCl: C, 61.53; H, 4.16; Cl,

7.58; N, 4.48; S, 6.83. Found: C, 61.37; H, 4.05; Cl, 7.22; N, 4.13; S, 6.92.

On the basis of all above facts the product with mp 1168C as assigned the structure

4-phenyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-dithiazolidine

(hydrochloride, 3a).

When the reaction of N-phenyl-S-chloroisothiocarbamoyl chloride was extended

to several other 1-tetra-O-benzoyl-b-D-glucopyranosyl-3-aryl thiocarbamides and

corresponding 4-aryl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,

4-dithiazolidines (hydrochlorides) (3b–3g) have been isolated (Table 1).

4-O-Tolyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-

dithiazolidine (hydrochloride, 3b). Mp 1248C; [a]D
29 22348 (c, 0.128 in CHCl3), Rf,

0.46; IR(KBr): n 3071.4 (Ar-H), 2945.5 (C22H, aliphatic), 1719.6 (C55O), 1585.7

(C55N), 1248.7 (C22O), 855 (b-D-glucopyranosyl ring deformation), 765.8 (1,2-disubsti-

tuted ring), 750 (C–S), 710.0 (monosubstituted). 1H NMR data (CDCl3): d 8.05–7.21

(m, 29H, Ar-H), 5.28–4.20 (m, 5H, b-D-glucopyranosyl ring), 4.2–4.0 (d, 2H, CH2O),

1.2–1.5 (s, 3H, Ar-CH3), MS: m/z 950 (Mþ); 877 (M-2HCl); 786 (M- C7H9Cl2); 709

(M-C13H14Cl2); 637 (M-C14H14N2SCl2); 579 (TBGþ); 335 (TBG-2C6H5COOH); 105

(C6H5COþ) (Table1). Anal. Calcd for C49H39O9N3S2 2HCl: C, 61.89; H, 4.31; Cl, 7.47;

N, 4.42; S, 6.73. Found: C, 61.68; H, 4.11; Cl, 7.12 N, 4.22; S, 6.82.

On the basis of all above facts the product with mp 1248C was assigned the structure

4-O-tolyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-dithiazo-

lidine (hydrochloride, 3b).
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4-p-Chlorophenyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-

1,2,4-dithiazolidine (hydrochloride, 3g). Mp 1058C; [a]D
29
þ 2668 (c, 0.300 in CHCl3),

Rf, 0.33; IR(KBr): n 3064.4 (Ar-H), 2937.4 (C22H, aliphatic), 1730 (C55O), 1601.1

(C55N), 1269.0(C22O), 829.4 (b-D-glucopyranosyl ring deformation), 795.9 (1,4-disub-

stituted ring), 756.3 (C22S), 709.4 monosubstituted). 1H NMR data (CDCl3): d 7.95–

7.01 (m, 29H, Ar-H), 5.32–4.22 (m, 5H, b-D-glucopyranosyl ring), 4.25–4.0 (d, 2H,

CH2O), MS: m/z 970 (Mþ); 897 (M-2HCl); 786 (M-C6H6Cl3); 709 (M-C12H11Cl3); 579

(TBGþ); 335 (TBG-2C6H5COOH); 121 (C6H5COOþ); 105 (C6H5COþ) (Table 1). Anal.

Calcd for C48H36O9N3S2Cl 2HCl: C, 59.38; H, 3.91; Cl, 10.97; N, 4.32; S, 6.59. Found:

C, 59.09; H, 3.52; Cl, 10.81; N, 4.41; S, 6.38.

On the basis of all above facts the product with mp 1058C was assigned the structure

4-p-chlorophenyl-5-phenylimino-3-(tetra-O-benzoyl-b-D-glucopyranosylimino)-1,2,4-

dithiazolidine (hydrochloride, 3g).
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