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ABSTRACT 

A series of some novel maltosyl-substituted thiadiazolines 3 have been synthesized by the interaction of S-hepta-O-
benzoyl maltosyl-1-arylisothiocarbamides 1 with the N-phenyl-S-chloro isothiocarbamoyl chloride 2. The identities of 
these new compounds have been established on the basis of chemical transformation and IR, 1H NMR and Mass 
spectral studies. In the present investigation the In-vitro microbial assay of compounds has been evaluated by using 
several bacteria such as Escherichia coli, Staphylococcus aureus, Proteus vulgaris and Pseudomonas aeruginosa and 
fungi such as Candida albicance and Aspergillus niger. All compounds studied shows satisfactory microbial assay. 

_______________________________________________________________________________________ 
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Introduction 

Thiadiazolines shows many applications such 
as antioxidant, radio protective, and anti-
leishmanial activities1-4. Various substituted 
thiadiazolines also exhibit biological behavior5-

6. Therefore, interest in the syntheses of 
thiadiazoline derivatives is significant. Thus, 
synthesis of maltosides with a thiadiazolinyl 
group substituted at a suitable position by a 
convenient method is an important part of 
developing new and potentially biological 
active compounds. 

In view of the continued interest in the 
development of simpler and more convenient 
synthetic routes for preparing heterocyclic 
systems, an efficient and useful method is 
reported herein to synthesize some novel 
maltosyl-substituted thiadiazolines 3 by the 
interaction of S-hepta-O-benzoyl maltosyl-1-
arylisothiocarbamides 1 with the N-phenyl-S-
chloro isothiocarbamoyl chloride 2.  

Result and discussion 

N-phenyl–S–chloro isothiocarbamoyl chloride 
2 (0.001 M. 0.215 g) in 10 ml chloroform was 
added gradually to cold solution of S-hepta-O-
benzoyl maltosyl-1-phenyl isothiocarbamide 
1a (0.001M, 1.2 g) in 20 ml chloroform.  The 
reaction was quite brisk and exothermic with 
the evolution of hydrogen chloride. The 
mixture was refluxed for 3 h. The chloroform 

was distilled off. The resultant solution was 
allowed to stand for several hours but no solid 
was separated out.  The sticky mass thus 
obtained was triturated several times with 
petroleum ether (60-80°C). It furnished a 
granular solid.  It was purified by ethanol-
water. The spectral analysis of compounds was 
carried out. The IR spectrum of the product 
indicated the presence of absorption bands due 
to Aromatic C-H, Aliphatic C-H, C=O, C=N, 
C-N, C-S and bands due to maltosyl ring 
deformation. The NMR spectrum of the 
product displayed signals due to aromatic 
protons and maltosyl ring protons. The mass 
spectrum shows peaks for molecular ion and 
related fragments.  

Similarly, when several hepta-O-benzoyl 
maltosyl-1-aryl isothiocarbamides 1b-f 
interacts with N-phenyl–S–chloro 
isothiocarbamoyl chloride 2 the related 4-aryl-
5-phenylimino-3-S-hepta-O-benzoyl maltosyl-
1, 2, 4-thiadiazolines 3b-f were obtained. The 
characteristics of the synthesized compounds 
are mentioned Table1. 

In microbial assay some of these compounds 
show interesting results. 3c and 3d exihibited 
more significant activities against Escherichia 
coli, 3d and 3e exihibited more significant 
activities against Staphylococcus aureus, 3b, 3e 
and 3f exihibited more significant activities 
against Proteus vulgaris and 3a and 3e 
exihibited more significant activities against 
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Pseudomonas aeruginosa. 3b and 3d exihibited 
more significant activities against Candida 
albicance and 3c and 3e exihibited more 
significant activities against Aspergillus niger. 
All the other compounds exihibited low to 
moderate activities. The results of bacterial and 
fungal assay are tabulated inTable2. 

Experimental 

Melting points of all synthesized compounds 
were determined using open capillary tube on 
Mac digital melting point apparatus and were 
uncorrected. The IR spectrum was recorded in 
KBr Disks on SHIMADZU IR affinity – 1 – 
FTIR spectrometer.  The NMR spectrum was 
recorded in Brucker DRX – 300 instruments 
operating at 300 mHz using CDCl3 solution 
with TMS as internal standard. The mass 
spectrum was recorded on a THERMO 
Finnigan LCO Advantage max ion trop Mass 
Spectrometer. Specific rotations were 
measured on Equip-Tronics EQ-801 Digital 
Polarimeter. Thin layer chromatography (TLC) 
was performed on silica gel G for TLC 
(Merck) and spot were visualized by iodine 
vapours. 

On the basis of above facts the product was 
assigned a structure as 4-aryl-5-phenylimino–3-
S–hepta–O–benzoyl maltosyl-1, 2, 4–
thiadiazolines. 

General Method 

The reagents used for the synthesis were 
prepared as follows- 

i) Synthesis of S-Hepta-O-benzoyl maltosyl-
1-arylisothiocarbamides 

S-Hepta-O-benzoyl maltosyl-1-
arylisothiocarbamides 1a-f was synthesized by 
the interaction of Hepta-O-benzoyl maltosyl 
bromide with arylthiocarbamides7 in propane-
2-ol. 

ii) Preparation of Phenyl isothiocyanate8 

The phenyl isothiocyanate was prepared by 
already known method i.e. by oxidative 
decomposition of ammonium phenyl 
dithiocarbamate with lead nitrate. 

 

 

iii) Preparation of S-Chloro-N-phenyl 
isothiocarbamoyl chloride9 2 

It was prepared by the extension of earlier 
method i.e. by passing calculated quantity of 
gaseous chlorine into the chloroform solution 
of phenyl isothiocyanate. S-chloro-N-phenyl 
isothicarbamoyl chloride was obtained as pale 
yellow oil (Chemically it is phenyl-imino 
chloromethane sulphanyl chloride). 

iv) 4-aryl-5-phenylimino-3-S-hepta-O 
benzoyl maltosyl-1, 2, 4-thiadiazolines  

v) 3a-f 

N-Phenyl-S-Chloro isothiocarbomoyl chloride 
2 in chloroform was added gradually to cold 
solution of S-Hepta-O-benzoyl maltosyl-1-aryl 
isothiocarbamides 1a-f in chloroform. 

Spectral analysis10-17 

3a: IR(KBr cm-1): 3062 (Aromatic C-H), 2962 
(Aliphatic C-H), 1730 (C=O), 1600 (C=N), 
1452 (C-N), 1271 (C-O), 1039, 1026, 1001 and 
937 (Characteristics of maltose), 709 (C-S); 1H 
NMR (CDCl3, ppm):  8.097 – 7.147 (45H, 
m, aromatic protons),   – 3.824 
(14H, m, maltosyl protons); Mass (m/z): 1338 
(M+ protonated), 1234 (M+-C7H5N), 1026 
(HBM+-CO), 931 (HBM+-C7H5O2), 579 
(TBG+). 

3b: IR(KBr cm-1): 3062 (Aromatic C-H), 
2962 (Aliphatic C-H), 1730 (C=O), 1600 
(C=N), 1450 (C-N), 1269 (C-O), 1070, 1026, 
1001 and 937 (Characteristics of maltose), 709 
(C-S); NMR (CDCl3, ppm):  8.096 – 7.148 
(44H, m, aromatic protons),   – 
3.809 (14H, m, maltosyl protons); Mass (m/z): 
1371 (M+ not located), 1343 (M+-CO), 1136 
(M+-C7H5N), 1026 (HBM+-CO), 931 (HBM+-
C7H5O2), 579 (TBG+). 

3e: IR(KBr cm-1): 3062 (Aromatic C-H), 2972 
(Aliphatic C-H), 1730 (C=O), 1600 (C=N), 
1452 (C-N), 1271 (C-O), 1070, 1039, 1026, 
1001 and 937 (Characteristics of maltose), 709 
(C-S); NMR (CDCl3, ppm):  8.094 – 7.329 
(44H, m, aromatic protons),   – 
3.085 (14H, m, maltosyl protons), 1.257 (3H, 
S, CH3); Mass (m/z): 1352 (M+ protonated), 
1248(M+-C7H5N), 1026 (HBM+-CO), 931 
(HBM+-C7H5O2), 579 (TBG+). 



Vidyabharati International Interdisciplinary Research Journal 10(1)                     ISSN 2319-4979 
___________________________________________________________________________ 

_______________________________________________________________________________________ 
March 2020                                                             139                                                         www.viirj.org 

 

Scheme 

S - C - NH - R

O
BzO

BzO

O

OBz

OBz

O

BzO
OBz

OBz

NH

Cl

SCl

C = N

 
 S-hepta-O-benzoyl maltosyl-1-aryl                          N-phenyl-S-chloro isothiocarbamoyl 
             Isothiocarbamides 1a-f               chloride 2 

Chloroform, 
Reflux, 3 h

 

S

O
BzO

BzO

O

OBz

OBz

O

BzO

OBz

OBz

N

S

N

N

R

 
4-aryl-5-phenylimino-3-S-hepta-O-benzoyl maltosyl-1, 2, 4-thiadiazolines 3a-f 

Where, R    - a) Phenyl, b) o-Cl-phenyl, c) m-Cl-phenyl, 
d) p-Cl-phenyl, e) o-tolyl, f) p-tolyl. 

Bz  - -COC6H5 
 
Table1:- Characterization of 4-Aryl-5-phenylimino-3-S-hepta–O-benzoyl maltosyl-1, 2, 4-
thiadiazoline 3a-f. 

Compds Mol. Formula 
Yield 
(%) 

m.p. 
(oC) 

Rf 
Value 

Elemental 
Analysis % 

Found 
(Required) 

[α]D
31 

(c, in CHCl3] 

N S 

3a C75H59O17N3S2 72 132 0.55 
2.99 

(3.06) 
4.42 

(4.66) 

+90.90o 
(0.055 in 
CHCl3) 

3b C75H58O17N3S2Cl 66 134 0.25 
2.88 

(2.98) 
4.32 

(4.54) 

+188.88 
(0.255 in 
CHCl3) 

3c C75H58O17N3S2Cl 58 125 0.45 
2.90 

(2.98) 
4.45 

(4.54) 

+42.86o 
(0.035 in 
CHCl3) 

3d C75H58O17N3S2Cl 61 130 0.67 
2.79 

(2.98) 
4.38 

(4.54) 

+25o 
(0.055 in 
CHCl3) 

3e C76H61O17N3S2 62 140 0.42 
2.94 

(3.028) 
4.48 

(4.614) 

+109.09o 
(0.04 in 
CHCl3) 

3f C76H61O17N3S2 67 143 0.57 
2.82 

(3.028) 
4.55 

(4.614) 

+227.27o 
(0.055 in 
CHCl3) 
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Microbial Assay 

The microbial assay of all the compounds have 
been observed using cup plate agar diffusion 
method18-19 by measuring the zone of inhibition 
in mm. The compounds were taken at a 
concentration of 1 mg/ml using dimethyl 
sulphoxide (DMSO) as solvent. The results are 
presented in Table2. 

Bacterial assay 

The bacterial assay of compounds was 
observed against Escherichia coli, 

Staphylococcus aureus, Proteus vulgaris and 
Pseudomonas aeruginosa in nutrient agar 
medium. Amikacin (100 μg/ml) was used as 
standard for bacterial aassay.  

Fungal assay 

The Fungal assay of compounds was observed 
against Aspergillus niger and Candida 
albicance in potato dextrose agar medium. 
Fluconazole (100 μg/ml) was used as standard 
for antifungal activity. 

 
 
Table2: Microbial assay of 4-aryl-5-phenylimino-3-S-hepta-O-benzoyl maltosyl-1, 2, 4-
thiadiazolines 3b-f. 
 

Compounds 
Antibacterial** Antifungal** 

E. coli S. aureus P. vulgaris Ps.  Aeruginosa C. albicance A.  niger 

3a 14 16 14 19 16 15 

3b 13 15 19 16 20 16 

3c 15 14 14 18 17 20 

3d 16 19 16 14 21 15 

3e 13 18 17 14 16 18 

3f 14 15 20 16 18 17 

Amikacin 19 23 22 24 - - 

Fluconazole - - - - 25 26 

 
**zone of inhibition in mm (15 or less) resistance, (16-20mm) moderate and (more than 20mm) 
sensitive. Escherichia coli (E. coli), Staphalococcus aureus (S. aureus), Proteus vulgaris (P. 
vulgaris), Psudomonas auriginosa (Ps. auriginosa), Candida albicancs (C. albicancs) and 
Aspergillus niger  (A. niger). 
 

Graphical representation of Microbial Assay of 3a-f 
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Conclusion 

All the chemical transformation and spectral 
data supports the structure of the synthesized 
compounds. Thus, the newly synthesized 
thiomaltosides, exihibits comparable Microbial 
assay against the organisms tested. The method 
adopted in this investigation is simple, 
efficient, inexpensive and is useful in 

synthesizing pharmacologically important 
molecules. 

Acknowledgement 

Authors are thankful to SAIF, CDRI Lucknow 
for providing the spectral data and also to 
Principal, Shri Shivaji Science College, 
Amravati for providing necessary facilities.

 
 

References 

1. Siddiqui, N.  and Pandeya, S. N. (1992), 
Anticonvulsant and hypnotic activities of 
isodithiobiurets and 1,2,4-dithiazolines, 
Indian J. Pharmacology, 24, 171. 

2. Manna, P. Singh, R. Naranga, K. Manna, 
S. K. (2005),  (2-arylindol-3-yl)-azetidines 
as CNS and anti- inflammatory agents 5-
ones and 3,5-disubstituted pyrazolines 
Indian J. Chem., 9, 44B, 1880. 

3. Siddiquia, N. Ahujaa, P. Ahsana, W. 
Pandeyab, S. N. Shamsher Alama, M. 
(2009),  Thiadiazoles: Progress Report on 
Biological Activities Journal of Chemical 
and Parmaceutical Research, 1(1), 19. 

4. Hussain, Sabir . Sharma, Jyoti. 
Mohd.Amir, , (2008), ‘Synthesis and 
Antimicrobial Activities of 1, 2, 4-
Triazole and 1, 3, 4-Thiadiazole 
Derivatives of 5-Amino-2-
Hydroxybenzoic Acid’, E-Journal of 
chemistry, 5(4), 963- 968. 

5. Gandhe, Shital .V.and Berad, B. N.(2008), 
Synthesis and Antimicrobial Activity of 3-
Amino-5-aryl/alkylimino-1,2,4-

thiadiazolines, Asian Journal of 
Chemistry, 2008, 20 (1), 32. 

6. Gupta, Arun. Pandeya, S.N. Mishra, 
Pradeep. Kashaw, Sushil K. Jatav, Varsha. 
Synthesis and anticonvulsant activity of 
some novel 3-aryl amino/amino-4-aryl-5-
imino-Delta(2)-1,2,4-thiadiazoline, 
European Journal of Medicinal Chemistry, 
43(4),749-754. 

7. Krall H.and  Gupta, R. D. (1935), J. Indian 
Chem. Soc.,  12, 629. 

8. Vogel, A. I.  (2001), “A Text Book of 
Practical Organic Chemistry”, 5 
PEARSONS, Longman Green and Co. 
Ltd. , 967. 

9. Husain, Asif. Naseer, Mohammad A. and 
Sarfroz, M. (2009), Anticonvulsant 
activity of some novel fused Heterocyclic 
1,2,4-Triazolo-[3,4-b]-1,3,4-thiadiazole 
derivatives, Acta Poloniae Pharmaceutica- 
Drug Research, 66(2), 135-140.. 

10. Silverstein, R. M. Bassler, G. C..and 
Morill , T. C. (2001), “Spectrometric 

Fungal Assay of 3a-f

0

5

10

15

20

25

30

3a 3b 3c 3d 3e 3f Fluconazole

Compounds used

Z
o

n
e
 o

f 
in

h
ib

it
io

n
 i

n
 m

m

C. albicance

A.  niger



Vidyabharati International Interdisciplinary Research Journal 10(1)                     ISSN 2319-4979 
___________________________________________________________________________ 

_______________________________________________________________________________________ 
March 2020                                                             142                                                         www.viirj.org 

 

identification of organic Compound,” 5th 
Ed., Sons, Inc, New York, , a) 127, b) 100. 

11. Williams, D. H. and Fleming, I. (1991), 
“Spectroscopic Methods in Organic 
Chemistry”, IV, Tata Mc Graw Hill, P. a) 
42. 

12. Sharma, R.  and   Chaturvedi,  S. C. 
(2008),  2-Amino-5-sulfanyl-1, 3, 4- 
thiadiazoles: A new series of selective 
cyclooxygenase-2 inhibitors, Acta 
Pharmaceutica, 58, 317–326.  

13. Jatav, Varsha. Mishra, Pradeep. Kashaw, 
Sushil. and  Stables, J.P. (2008),  
Synthesis and CNS depressant activity of 
some novel 3-[5-substituted 1, 3, 4-
thiadiazole-2-yl]-2-styryl quinazoline-
4(3H)-ones, European Journal Medicinal 
Chemistry, 43(1), 135-141. 

14. Varma, R.  Kulkarni, S.Y. Jose, C. I. and 
Pansare, V.S.( 1984), Carbohydr. Res., 25, 
133. 

15. Vargas-Berenguel, A.  Ortega-Caballero, F. 
Santoyo Gonzalez, F. Garcia Lopez, J. J.  
Gimenez-Martinez, J. Garcia-Fuentes, L. 
and Ortiz-Salmeron, E. (2002),   Chem. 
Eur. J., 8(4), 822. 

16. Isac-García, J.  Calvo-Flores, F. G. 
Hernández-Mateo, F. Santoyo-González, 
F.  (2001) ,Synthesis of Glycosylamines 
from Glycosyl Isothiocyanates and 
Bis(tributyltin) Oxide, Eur. J. Org. Chem.,  
383. 

17. Hassan, H. H. A. M. and El-Husseiney, A. 
H. F. (2001),  Replacement of an 
Anomeric Hydroxyl Group by a Halogen 
Atom Using PdCl2/Et3SiH/Halogen 
Source System,  Polish J. Chem., 75, 803. 

18. Kawangh, F. (1963), Analytical 
Microbiology, Academic press, New 
York,  

19.  British pharmacopaeia- (II), (1998),  
Biological assay and Tests, The Stationary 
Office Ltd., London, A-205. 

 
 

  


