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ABSTRACT

Heterocyclic compounds have been employed in the synthesis of number of pharmaceutical
compounds because of the significant activities possessed by them. One of the most interesting
reactions in synthetic carbohydrate chemistry is the control chlorination of sugars. A series of
some novel perbenzoylated N-Lactosyl-1, 2, 4- thiadiazolidines (hydrochloride) were synthesized
by the interaction of hepta-O-benzoyl-p-D-lactosyl-3-aryl carbamides and N-phenyl-S-chloro
isothiocarbamoyl chloride in chloroform medium. The purity of newly synthesized compounds
were judge by their C, H, N and S analysis and the structure was analyzed on the basis of IR, *H
NMR and Mass spectral studies. The antimicrobial activities of the title compounds were
determined against bacteria  Escherichiacoli, Staphylococcusaureus, Proteusvulgaris,
Salmonellatyphi, Klebsiella Pneumoniae, Pseudomonas aeruginosa, Bacillus subtilis and fungi

Candida albicancs and Aspergillus niger.
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INTRODUCTION

The 1, 2, 4 thiadiazoles exhibit broad spectrum of biological activity, possibly due the presence of
toxophoric N-C-S moiety. It is class of heterocycles, which are potent inhibitors of Human
Immunodeficiency Virus type | (HIV 1) replication. One of the most interesting reactions in
synthetic carbohydrate chemistry is the oxidative cyclization of sugar carbamides. Depending on
the substitution pattern of the thioures, the oxidizing agent and the polarity of the medium, variety
of the products are formed. Compounds containing thiazole moieties have been reported to possess
biological activity, especially antibacterial’, antifungal’?, and anticonvulsant®properties.
Heterocyclic compounds like 3-oxo-thiazolidines are known for their wide range of activities such
as, antidiabetic*, anthelmintic®, anti-leishmanial’, antiinflammatory?® and neuroprotective’etc. In
view of our interest in the synthesis if newer types of N-lactosylated compound, it appears
sufficiently interesting to interact 1-hepta-O-benzoyl-B-D-lactosyl-3-aryl carbamides with N-
phenyl-S-chloro isothiocarbamoyl chloride.

MATERIALS AND METHOD

Experimental

All the chemicals and solvents were obtained from commercial and purified using standard
procedure wherever required. Melting points were taken by the open capillary method and were
uncorrected. The reactions were monitored by thin layer chromatography on silica gel G plates
(Merck silica- 60 Fasg). Optical rotations [a]p®" were measured on the Equip-Tronics EQ-800
Digital Polarimeter at 31°C in CHCl5. The structures of all the newly synthesized compounds were
confirmed by IR Spectra which recorded on Perkin-Elmer spectrum RXI FTIR Spectrometer
(Range: 4000-450 cm™). *H NMRwas obtained on Bruker DRX-300NMR spectrometer operating
at 300 MHz Samples were prepared in CDCl; with TMS as an internal reference. Mass
spectrawere obtained on Thermo Finnegan LCQ Advantage max ion trap mass spectrometer.
General Procedure

Preparation of 1-hepta-O-benzoyl-B-D-lactosyl-3-aryl carbamides (1a-g)

A 0.005M of aryl amines in a 5ml of benzene was added to a 0.005M solution of hepta-O-benzoyl-
B-D-lactosyl isocyanate in 15ml benzene.The reaction of mixture was refluxed over boiling water
bath for 3 hr. After refluxing, the solvent was distilled off and the sticky residue obtained was
triturated with petroleum ether (60-80°C) to afford a solid (1a-g). The product was purified by

chloroform-petroleum ether.
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Preparation of N-phenyl-S-chloro isothiocarbamoyl chloride (2)

The N-o-tolyl-S-chloro isothioocarbamoyl chloride was prepared by the interaction of o-tolyl
isothiocyanate and by passing calculated quantity of Cl, gas.

Synthesis of 3-0x0-2-hepta-O-benzoyl-g-D-lactosyl-4-aryl-5-phenylimino-1,2,4-
thiadiazolidines (hydrochloride) (3a-g)

A 0.005 M of N-phenyl-S-chloro isothiocarbamoylchloride (2) in a 5ml of chloroform was added
to a 0.005 M solution of 1-hepta-O-benzoyl-B-D-lactosyl-3-aryl carbamides (1a-g) in 15ml of
chloroform, reaction mixture was refluxed over boiling water bath for 6 hr. The evolution of
hydrogen chloride was noticed. Afterward, the solvent chloroform was distilled off and resultant
syrupy mass was triturated several times with petroleum ether (60-80°C) to afford a solid,
crystallized from ethanol-water.

RESULTS AND DISCUSSION

Herein, we report the synthesis of various 3-oxo-2-hepta-O-benzoyl-B-D-lactosyl-4-aryl-5-
phenylimino-1,2,4-thiadiazolidines (hydrochloride) (3a-g) by inteaction of 1-hepta-O-benzoyl-p-
D-lactosyl-3-aryl carbamides (la-g) and N-phenyl-S-chloro isothiocarbamoyl chloride (2) in
chloroform medium. All products were crystalised from ethanol before recording the physical data
(Table-1). The purity of compounds were checked by TLC. The spectral analysis’®*? IR, HNMR
and Mass spectra of the product were observed. Optical rotation of the product was also recorded.

Scheme for synthesis shown as follows

OBz 0Bz OBz
e} 0]
- OB;0 NH-C-NH-R  + e
Z - - -
BzO A\ N sl
OBz OBz

N-phenyl-S-chloro

1-hepta-O-benzoyl-B-D-lactosyl-3-aryl carbamides (1a-g) isothiocarbamoyl chloride (2)

Chloroform | Reflux, 6 hr
O

OBz Ci N__R o
m 0@@/ N \ @

Oxo-2-hepta-O-benzoyl-p-D-lactosyl-4-aryl-5-phenylimino-
1, 2, 4-thiodiazolidines (hydrochloride) (3a-g)

Where, OBz = OCOCg¢Hs
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R = a) phenyl, b) o-tolyl, c) m-tolyl, d) p-tolyl, e) o-Cl-phenyl, f) m-Cl-phenyl, g) p-Cl-phenyl
SPECTRAL DATA

3a]IR (KBr,cm™) : v, 1729 (C=0), 1601(C=N), 1269(C-N), 1175 (C-O), 751 (C-S), 1069 & 1026
cm*(Characteristic of Lactose), 709 (Monosubstituted benzene);

'H NMR (CDCls, ppm):5 8.01-7.19(m, 46H, Ar-H), 6.16-3.72(m. 14H, lactosyl protons);

Mass (m/z): 1356(M"), 1052,975, 931, 579, 135, 105, 77.(Anal. Calcd. for C75HgO18N3SCI;
Requires: C, 66.27, H, 4.49, N, 3.09, S, 2.35; Found: C, 66.21, H, 4.40, N, 3.06, S, 2.32%.)

3c]IR (KBr,cm™) : v, 1728 (C=0), 1601(C=N), 1268(C-N), 1175 (C-O), 757 (C-S), 1069 & 1026
cm*(Characteristic of Lactose);

'H NMR (CDCls, ppm):8 8.02-7.18(m, 44H, Ar-H), & 1.25 (s, 3H, CH3), & 6.16-3.82(m,14H,
lactosyl protons);

Mass (m/z):1360(M"), 1053, 975, 931, 135, 105, 77, 579.(Anal. Calcd. for C7sHg2018N3SCl,
Requires: C, 66.47, H, 4.59, N, 3.06, S, 2.33, Found: C, 66.39, H, 4.52, N, 3.01, S, 2.29%.)

3g]IR (KBr,cm™) : v, 1728 (C=0), 1601(C=N), 1270(C-N), 1175 (C-O), 709 (C-S), 1069 & 1026
cm*(Characteristic of Lactose);

'H NMR (CDCls, ppm):& 8.05-7.21(m, 47H, Ar-H), & 5.97-3.84 (m,14H, lactosyl protons);

Mass (m/z):1367(M"), 1052, 975, 931, 579, 135, 105, 77.(Anal. Calcd. for C75Hg1018N3SCly,
Requires: C, 64.60, H, 4.37, N, 3.01, S, 2.29, Found: C, 64.56, H, 4.33, N, 2.94, S, 2.23%.)

Table 1:
phenylimino-1, 2, 4-thiodiazolidines (hydrochloride)

Physical characterization of 3-Oxo-2-hepta-O-benzoyl-p-D-lactosyl-4-aryl-5-

Sr.  Compd. Yield m.p. [alo(c, Elemental Analysis Found Rg
No. (%) (°C) CHCls) (Required) (4:6, EtOAC :
N S Pet.ether)
1 2a 7062 128 9438°(1.00)  3.06(3.09)  2.32(235) 080
2 3 65.28 120  117.61°(1.00)  3.02(3.06) 2.28(2.33) 0.71
3 3 6252 142  -87.03°(1.00)  3.01(3.06) 229(2.33) 0.77
4 3d 7281 132  5585°(100)  3.02(3.06) 2.31(233) 0.89
5 3 5238 146  108.24°(L00)  2.91(301) 2.25(2.29) 0.85
6  3f 68.10 127  77.19°(0.99)  2.96(3.01) 221(229) 0.73
7 3g 6721 133  -8222°(0.99)  2.94(301) 223(229) 056

Antimicrobial Studies

All the compounds have been screened for both antibacterial and antifungal activities using cup
plate agar diffusion method'**® by measuring the inhibition zone in mm. The compounds were
taken at a concentration of 1mg/ml using dimethyl sulphoxide as solvent. Amikacin (100ug/ml)

was used as a standard for antibacterial and antifungal activity and Fluconazole (100ug/ml) as a
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standard for antifungal activity. The compounds were screened for antibacterial activity against
Escherichiacoli, Staphylococcusaureus, Proteusvulgaris, Salmonellatyphi, Klebsiella Pneumoniae,
Pseudomonas aeruginosa, Bacillus subtilis in nutrient agar medium and for antifungal activity
against Candida albicancs and Aspergillus niger in potato dextrose agar medium. These sterilized
agar media were poured into Petri dishes and allowed to solidify on the surface of the media,
microbial suspensions were spread with the help of sterilized triangular loop. A stainless steel
cylinder of 8mm diameter (pre-sterilized) was used to bore the cavities. 0.1 ml portions of the test
compounds in solvent were added into these wells. The drug solution was allowed to diffuse for
about an hour into the medium. The plates were incubated at 37°C for 24h and 30°C for 48h for
antibacterial and antifungal activities respectively. The zone of inhibition observed around the cups
after respective incubation was measured. The results are presented in Table 2. It has been
observed that some of these compounds exhibit interesting microbial activities. 3a, 3b and 3c
exhibit most significant activity against E.coli and P. vulgaris respectively. All other compounds
exhibited low to moderate activity (Table 2).

Table 2: Results of antimicrobial activity tests of the synthesized compounds

Compd. Antibacterial** Antifungal**
E.Coli S. P. S. K. P. B.Subtilis C. A.niger
aureus vulgaris typhi Pneumoniae aeruginosa albicance

3a 21 11 22 16 18 15 10 07 09
3b 20 14 14 10 15 - - 09 08
3cC 20 - 22 - 17 17 14 15 10
ad 13 15 - 10 12 13 18 06 09
3e - 20 - - - 14 11 14 -
3f 16 12 14 12 19 - 12 07 -
39 10 18 19 12 14 - - 10 08
Amikacin 25 22 25 28 22 25 22 -

Fluconazole - - - - - - - 18 27

**zone of inhibition in mm (15 or less) resistance, (16-20mm) moderate and (more than 20mm)
sensitive. Escherichia coli (E. coli), Staphylococcus aureus (S. aureus), Proteus vulgaris (P.
vulgaris), Salmonella typhi (S. typhi), Klebsialla Pneumoniae (K. Pneumoniae), Pseudomonas
auriginosa (P. auriginosa), Bacillus subtilis (B. subtlis), Candida albicancs (C.albicancs) and
Aspergillus niger (A. niger).

CONCLUSION

The novel thiadiazolidines exhibits comparable antibacterial and antifungal activities against the

organism tested. The method adopted in this investigation is simple efficient inexpensive and is
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useful in synthesizing pharmacologically important molecules.
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