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ABSTRACT

A series of N-lactosides like 1-hepta-O-benzoyl-f-D-lactosyl-3-aryl thiocarbamides,
thiocarbamates and benzothiazolyl thiocarbamides were synthesized by the interaction of 1-hepta-O-
benzoyl-p-D-lactosyl isothiocyanate with aryl amines, alcohols and 2-amino benzothiazole / substituted
benzothiazoles, respectively. 1-Aryl-5-hepta-O-benzoyl-f-D-lactosyl-2-S-benzyl-2, 4-isoditiobiurets
were synthesized by the interaction of 1-hepta-O-benzoyl-B-D-lactosyl isothiocyanate with S-benzyl-aryl
isothiocarbamides. 3 — Hepta — O - benzoyl — B - D - lactosylimino - 5- arylimino - 1, 2, 4 -
dithiazolidines (hydrobromide) were synthesized by oxidative debenzylation and cyclization of 1-aryl-5-
hepta-O-benzoyl-B-D-lactosyl-2-S-benzyl-2, 4-isodithiobiurets with molecular bromine in chloroform
medium. These newly synthesized compounds were characterized on the basis of usual chemical
transformations, IR, NMR and mass spectral analysis. In the present investigation, activities of these N-
lactosides against pathogenic baceteria and fungi such as E. Coli, S. aureus, P. vulgaris, S. typhi,
Candida guilliermondii and A. niger are discussed.
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INTRODUCTION

N-lactosides are those compounds in which lactosyl group or its derivatives are
attached to the nitrogen of the nitrogen containing compounds. This class of compounds
has several applications in industries, medicinal chemistry and in many other ways'" *.
Literature survey revealed that the heterocyclic derivatives of sugars posses antibacterial
and antitumor activity . Benzthiazole derivatives found to exhibit anticancer, anti HIV and
antimalerial activity™®. We have synthesized a series of such N-lactoside compounds. In
the present investigation, activities of these N-lactosides against pathogenic baceteria and
fungi such as E. Coli, S. aureus, P. vulgaris, S. typhi, Candida guilliermondii and A. niger

* Author for correspondence; E-mail poonam. agrawal2008@rediffmail. com
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are reported.
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EXPERIMENTAL

Melting points were determined on an electrothermal melting point apparatus and
were uncorrected. The structures of the synthesized compounds were elucidated on the
basis of elemental analysis and IR *'?, NMR "*"* and Mass '® spectral studies (Table 1). IR
spectra were recorded in KBr on a FT IR Perkin-Elmer (4000-450 cm™)
spectrophotometer. NMR spectra are run on Brucker DRX 300 instrument operating at 300
MHz using CDCl; solution with TMS as internal standard and mass spectra on Jeol SX
102 FAB instrument.

Synthesis of 1-hepta-O-benzoyl--D-lactosyl 3-aryl thiocarbamides (1a-g)

A mixture of hepta-O-benzoyl-B-D-lactosyl isothiocyanate and aryl amines in
benzene was refluxed at 90°C for 3 h while monitoring by TLC. After completion of the
reaction, the solvent was triturated with petroleum ether (60-80° ) to afford a white solid
(1a-g). The products were purified from chloroform- petroleum ether.
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Synthesis of 1-hepta-O-benzoyl-$-D- lactosyl-3-[2- substituted benzothiazolyl]
thiocarbamides (2a-f)

A  mixture of hepta -O-benzoyl-B-D- lactosyl isothiocyanate and 2-
aminobenzothiazole/substituted benzothiazoles in 30 mL of benzene was refluxed at 90°C
for 3 h while monitoring by TLC. After completion of the reaction, the solvent was
triturated with petroleum ether (60-80°) to afford a white solid (2a-f). The products were
purified from chloroform- petroleum ether.

Synthesis of 1-hepta-O-benzoyl-B-D-lactosyl —O-alkyl thiocarbamates (3a-f)

A mixture of hepta -O-benzoyl-B-D- lactosyl isothiocyanate in alcohol and the
reaction was carried out over boiling water bath for 5 h. Then the reaction mixture was
poured into ice cold water when 1-hepta-O-benzoyl-B-D-lactosyl —O-alkyl thiocarbamates
(3a-f) separate out.

Synthesis of 1-hepta-O- benzoyl -p-D- lactosyl-5-aryl-2-S-benzyl-2, 4 -
isodithiobiurets (4a-g)

1- Hepta- O - benzoyl -B-D- lactosyl isothiocyanate was added to a benzene
solution of phenyl S-benzyl-isothiocarbamide and the reaction mixture was refluxed over a
boiling water bath for 6 h. Then benzene was distilled off and the resulting syrupy mass
was triturated several times with petroleum ether (60-80°C) to afford a white solid (4a-g).
It was purified by chloroform — petroleum ether.

Synthesis of 3- hepta- O - benzoyl -p-D- lactosylimino--5-arylimino-1, 2, 4-
dithiazolidines(hydrobromide). ( Sa-g)

1- Aryl- 5-hepta O - benzoyl -B-D- lactosyl- 2-S-benzyl-2, 4- isodithiobiuret was
made into a paste with chloroform and bromine solution was added to it in chloroform
drop by drop with stirring. The bromine solution in chloroform was added till the evolution
of lachrymatory fumes of benzyl bromide ceased. An orange red sticky mass was obtained.
It was then allowed to stand for 5-6 h. The sticky mass was washed several times with
small quantity of ethanol to remove excess of bromine. Some quantity of product went
into ethanol and after sometimes, it was separated out (5a-g).
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Table 2. Antimicrobiol activities of N-lactosides (1-5)(a-g)

Comp. N{ P. Antibacterial** Antifungal**
Q) E.c S.a Py S.t Cg A.n

la 128-132 17 14 18 16 20 20
1b 130-135 20 20 22 23 21 20
Ic 155-160 19 19 20 21 20 22
1d 145 23 19 17 22 20 22
le 145-150 17 14 18 16 20 22
If 130 17 14 18 16 22 22
g 148 17 14 18 16 20 22
2a 155-160 17 19 18 23 24 22
2b 162 17 14 18 16 20 22
2c 170-174 17 19 18 24 20 22
2d 162-168 17 19 18 18 19 20
2e 160-170 19 18 16 15 17 19
2f 165-"70 18 20 21 20 19 17
3a 153-155 17 18 17 19 17 16
3b 146-148 16 18 17 20 19 18
3c 143-145 17 18 18 20 21 19
3d 142-144 16 17 16 17 18 19
3e 158-160 16 20 21 19 18 17
3f 166-170 17 23 23 20 23 20
4a 140 15 23 22 20 21 22
4b 133-135 17 20 18 16 19 20
4c 145-148 16 18 20 21 23 19
4d 150-152 22 21 21 21 21 19

Cont...
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Comp. N{ P. Antibacterial** Antifungal**

Q) E.c S.a Py S.t Cg A.n

4e 123-125 17 20 18 16 19 20

4f 135-138 18 16 19 20 21 20

4g 100-102 18 20 21 20 19 17

Sa 143-145 23 21 22 21 20 19

5b 108-111 19 18 16 15 17 19

S5c 110-112 17 20 18 16 19 20

5d 109-113 22 21 21 21 21 19

Se 165-168 17 21 20 19 24 22

5f 133-135 17 20 18 16 19 20

5g 135-137 18 24 21 20 22 20
DMSO - - - - - - -
Amikacin 18 21 23 24 - -
Fluconazole - - - - 24 25

*including the well diameter of 8 mm. **zone of inhibition in mm (15 or less)
resistance, (16-20 mm)moderate and (more than 20 mm) sensitive. E. ¢ (E. coli), S. a
(S. aureus), P. v (P. vulgaris), S. t (S, typhi), C. s (Candida guilliermondii), A. n (4.
niger)

Antimicrobial activities

All the compounds have been screened for both; antibacterial and antifungal
activity using cup plate agar diffusion method'’ by measuring the inhibition zone in mm.
The compounds were taken at a concentration of 1 mg/ mL using dimethyl sulphoxide as
solvent. Amikacin (100 pg/mL) was used as a standard for antibacterial and antifungal
activity and fluconazole (100 pg/mL) as a standard for antifungal activity. The compounds
were screened for antibacterial activity against Escherichia coli, Staphylococcus aureus,
Proteus vulgaris and Salmonella typhi in nutrient agar medium and for antifungal activity
against Candida guilliermondii and Microsporum 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.
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A stainless steel cylinder of 8 mm 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 24 h and 30°C for 48 h 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 exhibited interesting microbial
activities. 1b, 2a, 2¢, 3d and 5g exhibited most significant activity against Sa/monella. 1d,
4d and Sa inhibited E. coli while 3f, 4a inhibited S. aureus and P. vulgaris, respectively.
All other compounds exhibited low to moderate activity (Table 2).

The results of antifungal activity are also tabulated in Table 2. 2a, 3f, 4¢ and Se are
effective towards Candida guilliermondii while other exhibited moderate to low activity.
le, 3d, 4e, Sc and 5f are effective against Microsporum while others exhibited moderate to
low activity (Table 2).

Thus, these novel N-lactosides, exhibit comparable antibacterial and antifungal
activities against the organisms tested. The method adopted in this investigation is simple,
efficeient, inexpensive and is useful in synthesizing pharmacologically important
molecules.
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