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ABSTRACT

A series of dichlorides (la-h) followed by 1, 3, 4-Thiadiazol-2-Amine (Il a-h) were synthesized by using various
dicarboxylic acids(a-h), the further reaction of (I) was carried out with thiosemicarbazide in presence of sulphuric acid to
converted into corresponding 1, 3, 4-Thiadiazol-2-Amine (II a-h) The structures of these compounds were confirmed by
IR, NMR and Mass spectral analysis. The newly synthesized compounds were evaluated for the antibacterial and
antifungal activity. The results show that compound (l1a), (lle), (11f) and (I1h) exhibited moderate to good antibacterial

and antifungal activity at 5-100 mcg/ml.
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INTRODUCTION

Antimicrobials are one of a very important category of drug;
these classes of drugs are prescribed right from a simple
infection to the serious diseases like cancer and also in life
threatening infections like meningitis. So it is quite clear
from the spectrum of use that these categories of drugs are
very important from medical point of view. But microbial
resistance towards the drug creates a very serious problem;
because of this development of resistance many drugs are
now useless which were very effective before. Moreover, the
toxic effects produced by these antibiotics are also reducing
their significance. So the need for new antimicrobial is
always be their.

It is known that many 1, 3, 4-thiadiazole and 1, 2, 4-triazole
derivatives have biological activity, with their antibacterial !~
3 antimycobacterial 451, antimycotic 1, antifungal 78
antidepressive ', and cardiotonic '”! action being notable.
Recent research has also established for these heterocycles an
analgesic "' and anti-inflammatory ¥ activities.
Meanwhile, N-acylated amino acids are known for their
hepatoprotective ', antimicrobial *'®" and antitumor
action. !'"¥]

*Corresponding author: Mr. Ashutosh Barve,
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Taking these data into account, in the present study, we
describe herein the synthesis of some triazole, thiadiazole
derivatives and evaluation of their antimicrobial activities.
The present work comprises of synthesis of new
antimicrobial agent, in which dicarboxylic acids are used as a
starting material, to which the heterocyclic rings i.e.
thiadiazole and triazole are substituted (it is reported that the
presence of heterocyclic ring in lead structure increases the
probability of that compound to be a good antimicrobial) so
due to the presence of above features in new compounds we
can say that the drug should exhibit good antimicrobial
activity.

MATERIAL AND METHOD

Chemistry

The synthesis of dichloride (la-h) (I) was carried out by the
reaction of various dicarboxylic acids and thionyl chloride; it
is well established. ) The various substituted 1, 3, 4-
Thiadiazol-2-Amine (Il a-h) were prepared by reacting with
thiosemicarbazide (2 mol) in sulphuric acid derivatives as
shown in Scheme I. The reaction and purity of compounds
were monitored by TLC using precoated silica gel. Structures
of the compounds were confirmed by spectral studies.
Biological Activity

The synthesized compounds were screened for the
antibacterial and antifungal activity by using the agar-cup
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technique in nutrients agar and potato dextrose agar media
respectively 2% Ciprofloxacin and Gresiofluvin were used
as standard drug for the antibacterial and antifungal activity
respectively and zone of inhibition of all newly synthesized
compounds (l11a-j) and (IVa-j) was measured against these
standard drug (Table | and Il). The novel synthesized
compounds have shown moderate activity against bacterial
strain compared to standard drug. The title compounds have
showed the better antibacterial activity and antifungal
activity compared with the standard drug. Microbial strains-
Staphylococcus aureus NCIM 2602; Bacillus subtilis NCIM
2613; Escherichia coil NCIM 2666; Pseudomonas
aeruginosa NCIM 5225; Saccharomyces cerevisiae NCIM
3220; Candida albicans NCIM 3471; Aspergillus niger
NCIM 813.
Experimental Section
Melting points were determined in Thermonik melting point
apparatus and are uncorrected. IR spectrum was recorded on
Thermonicolet FTIR 200 spectrophotometer by using KBr
pellet values are expressed in cm”'. NMR spectra were
recorded in DMSO-dg using varian 300Mz mercury plus and
chemical shift are reported in & (ppm). Mass spectra were
recorded on GCMS-QP 2010 Shimaduzu and mass values are
reported in m/z.
Microbial strains- Staphylococcus aureus NCIM 2602;
Bacillus subtillis NCIM 2613; Escherichia coil NCIM 2666;
Pseudomonas Aeruginosa NCIM 5225; Aspergillus niger
NCIM 813; Saccharomyces cerevisiae NCIM 3220;
Candida albicans NCIM 3471. All the chemicals used are of
reagent grade and substituted aromatic amines and other
chemicals used during synthesis are of SD fine grade.
SCHEME:I

HOOC (CH,),COOH  + SOCl,

DICARBOXYLIC ACID(a-h)

\
Where n=No. of alkyl chains
SO, present in different
Dicarboxylic acids, as

HCI follows:

Pyridine
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Method of Synthesis for Thiadiazole Derivatives

STEP-1

Synthesis of Acid Chloride ' (I a-h)

Dicarboxylic acid (1mol) and thionyl chloride (2 mol) were
taken in round bottom flask and this reaction mixture was

heated in water bath with occasional stirring for 20-30 min
till no more hydrogen chloride evolved. Subsequently the
solution was refluxed for two hrs, and distilled off. The acid
chloride thus obtained, was used as such for further reaction
without any purification.
Conversion of a carboxylic acid to an acid chloride cannot be
done with aqueous HCI (the more stable acid is favored), but
must be done with anhydrous SOCI, or PCl;.
STEP-2
Synthesis of 1, 3, 4-Thiadiazol-2-Amine P2 (11 a-h)
A mixture of acid chloride (1 mol) and thiosemicarbazide (2
mol) in sulphuric acid 10 ml were heated on a boiling water
bath for Shrs. Ethanol was added to the mixture, and heated
under reflux for 10 h. The reaction mixture was cooled to
room temperature and poured into ice cold water. The
precipitated solid was filtered, washed with water and dried
product was recrystallised from suitable solvents. !>
1. 5-((5'-amino-1', 3', 4'-thiadiazol-2'-yl) methyl)-1, 3,
4-thiadiazol-2-amine (la).
M.P. (°C): 120-122, % Yield: 68.4, IR-(KBr): (C-S Het
str.)711, (C-N Het str.) 1461, (N-N str.) 1625,
(Aliphatic C-H str.) 2888, (N-H str.) 3484 cm’'H
N.M.R (DMSO): 3.596 (s, 2H, CH), 3.954 (s, 4H, NH)
2. 5-(2"-(5'-amino-1', 3, 4'-thiadiazol-2'-yl) ethyl)-1, 3,
4-thiadiazol-2-amine (Ib).
M.P. (°C): 132-134, % Yield: 64.6. IR-(KBr): (C-S Het
str.) 646, (C-N Het str.) 1531, (N-N str. 1620),
(Aliphatic C-H str.) 2962, (N-H str.) 3473 cm'H
N.M.R (DMSO) - 3.045 (s, 4H, CH), 3.563 (s, 4H, NH)
3. 5-(3"-(5-amino-1', 3’, 4'-thiadiazol-2'yl) propyl)-1, 3,
4-thiadiazol-2-amine (Ic).
M.P. (°C): 106-108, % Yield: 69.1, IR-(KBr): (C-S Het
str.) 671, (C-N Het str.) 1560, (N-N str.)1606,
(Aliphatic C-H str.) 2893, (N-H str.) 3460 cm”. 'H
N.M.R (DMSO): 1.78-1.86 (p, 2H, CH, J=8), 2.71-2.74.
(t,4H, CH, J=7.2), 3.817 (s, 4H, NH)
4. 5-(4"-(5'-amino-1', 3', 4'-thiadiazol-2'yl) butyl)-1, 3,
4-thiadiazol-2-amine (Id).
M.P. (°C): 104-106, % Yield: 61.5. IR-(KBr): (C-S Het
str.) 688,(C-N Het str.) 1452, (N-N str.) 1581,(Aliphatic
C-H str.) 2954, (N-H str.) 3454 cm’ .'H N.M.R
(DMSO): 1.4-1.7(m, 4H, CH), 2.3-2.8 (m, 4H, CH),
3.726 (s, 4H, CH)
5. 5-(5"-(5'-amino-1', 3', 4'-thiadiazol-2'yl) pentyl)-1, 3,
4-thiadiazol-2-amine (le).
M.P. (°C): 136-138, % Yield: 63.5. IR-(KBr): (C-S Het
str.) 686, (C-N Het str.) 1483, (N-N str.) 1598,
(Aliphatic C-H str.) 2887, (N-H str.) 3467 cm” .'H
N.M.R (DMSO): 1.15-1.21 (p, 2H, CH, J-6), 1.53-1.61
(p, 4H, CH, J=8), 2.50-2.53(t, 4H, CH, J=7.2), 3.734 (s,
4H, NH)
6. 5-(6"-(5-amino-1', 3', 4'-thiadiazol-2'yl) hexyl)-1, 3,
4-thiadiazol-2-amine (If).
M.P. (°C): 128-130, % Yield: 66.7. IR-(KBr): (C-S Het
str.) 694, (C-N Het str.) 1485, (N-N str.) 1637,
(Aliphatic C-H str.) 2873, (N-H str.) 3510 cm™.'H
N.M.R (DMSO): 1.19-1.33(m, 4H, CH), 1.34-1.81 (m,
4H, CH), 1.42-1.47 (t, 4H, CH, J=8.8), 3.788(s, 4H,
NH)
7. 5-(7"-(5"-amino-1', 3', 4'-thiadiazol-2'yl) heptyl)-1, 3,
4-thiadiazol-2-amine (lg).
M.P. (°C): > 300, % Yield: 69.6. IR-(KBr): (C-S Het
str.) 682, (C-N Het str.) 1465, (N-N str.) 1571,
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(Aliphatic C-H str.) 2850, (N-H str.) 3452 cm™.'H
N.M.R (DMSO): 1.1-1.4 (m, 6H, CH), 1.6-1.9 (m, 4H,
CH), 2.51-2.54 (t, 4H, CH, J=6.4), 4.034 (s, 4H, NH)

8. 5-(8"-(5-amino-1’, 3, 4'-thiadiazol-2'yl) octyl)-1, 3,
4-thiadiazol-2-amine (1h).
M.P. (°C): 144-146, % Yield: 65.8. IR-(KBr): (C-S Het
str.) 690, (C-N Het str.) 1452, (N-N str.) 1579,
(Aliphatic C-H str.) 2864, (N-H str.) 3461 cm'.'H
N.M.R (DMSO) - 1.14-1.39 (m, 8H, CH), 1.51-1.92(m,
4H, CH), 2.43-2.49(t, 4H, CH, J=12), 3.873 (s, 4H, NH)

RESULT AND DISCUSSION

We have synthesized a series of eight novel 1, 3, 4-
Thiadiazol-2-Amine (Ila-h) derivatives using dichlorides of
various dicarboxylic acids. Structures of the synthesized
compounds were established on the basis of IR, 'H NMR,
Mass and HRMS spectral data in order to substantiate the
structures of the compounds.

Compounds (lla-h) showed absorption bands ranging from
670-715 cm™* for C-S Hetero str. and 3460-3510 cm™ for N-
H str. 1575-1630 cm™ for N-N str. 1430-1600 cm™ for C-N
Hetero str., 2840-3000 cm™ for Aliphatic C-H str., 1575-
1630 cm™ for N-N str., but not showed any bands ranging
1700-1725 for C=0 str., 3500-3560 for O-H str., and 1345-
1400 for C-O str., which ensures the absence of any acidic
group in synthesized compounds. These data gave
conformation of formation of thiadiazole ring in their
respective spectra.

In particular, it must be pointed out that in '"H NMR the
characteristic peaks at 6 3.296 ppm (CH; group of aliphatic
chain), & 3.957 ppm (N-H group of amine attached with
thiadiazole), indicate the presence of above groups in their
respective structure. The compounds (Il a-j) showed
prominent singlet at & 1.19-1.33, m, 4H. and 1.34-1.81, m,
4H. for subsequent protons of CHj; groups present in aliphatic
chain between two thiadiazole rings.

Table I: Antibacterial and antifungal activity ofjsynfhesized novel series
of 1, 3, 4-Thiadiazol-2-Amine (11 a-h) derivatw cup-plate
X

(agar cup) method S N
/
N =—

N/
\S

NH, (Ila.h)

(CH =N

Compound Ec Bs Pa Sa Sc Ca An
lla 17 14 20 NA 18 19 10
11b NA 17 9 10 8 12 15
llic NA 7 NA NA 8 10 8
I1d NA 12 16 12 7 NA NA
lle 20 NA 18 22 NA 17
11f 12 18 10 12 20 10 NA
g 13 14 NA 13 15 14 10
I1h NA 16 8 16 19 11 NA
Ciprofloxacin 25 18 30 18

Gresiofluvin 23 17 19

Gram-positive bacterial strains: B. subtillis -Bacillus Subtillis; S. aureus-
Staphylococcus aureus Gram-negative bacterial strains: E coli —Escherichia
coli; P.aeruginosa— Pseudomonas Aeruginosa Fungal strains: S. cerevisiae -
Saccharomyces Cerevisiae; C. Albicans -Candida Albicans; A. niger-
Aspergillus niger. The concentration of test compounds was 100 pg / ml.
The concentration of test compounds was 100 pg / ml. Solvent used DMF.
NA = Not active

In PCNMR the characteristic peaks appeared at 159-162 ppm
showed the peaks of aromatic carbon in molecule, peaks at
31.20 conforms the methyl group on aliphatic chain ring,
these information conforms the formation of desired
compound.

Gram-positive bacterial strains: B. subtillis -Bacillus
Subtillis; S. aureus- Staphylococcus aureus Gram-negative
bacterial strains: E coli —Escherichia coli; P.aeruginosa—
Pseudomonas Fungal strains: S. cerevisiae -; C. Albicans -
Candida Albicans; A. niger- Aspergillus niger.

The synthesized compounds were evaluated for in vitro
antibacterial and antifungal activity against various strains
Gram-positive  bacterial ~ strains:  Bacillus  Subtillis;
Staphylococcus aureus, Gram-negative bacterial strains:
Escherichia coli; Pseudomonas aeruginosa, Fungal strains
Saccharomyces cerevisiae; Aspergillus niger, Candida
albicans using nutrient agar cup plate method. The results are
given in Table-1.

We studied the effect of thiadiazole amine ring. The results
showed that compounds (11a), (I1e), (11f) and (I1h) exhibited
comparable antibacterial and antifungal activity with the
standard antibiotics ciprofloxin and greseofluvin. It has been
observed that compound (l1a) show better antibacterial and
antifungal activity compare to others compounds (lle), (lle)
and (lIlh) were shown satisfactory antibacterial and
antifungal activity.

ACKNOWLEDGEMENT
Authors are thankful to Dr. R. K. Nema for their kind support
and guidance for the entire work.

REFERENCES

1. Varvarason A, Tantili-Kakoulidou A, Siatra-Papastasikoudi T,
Tiligada E. Synthesis and biological evaluation of indole
containing derivatives of thiosemicarbazide and their cyclic 1, 2,
4-triazole and 1, 3, 4-thiadiazole analogs. Arzneim. Forsch. 2000;
50: 48-54.

2. Gokce M, Cakir B, Earl K, Sahin M. Synthesis and antimicrobial
activity of [(2-oxabenzothiazolin-3-yl)-methyl]-4-alkyl/aryl-1, 2,
4-triazoline-5-thiones. Arch. Pharm. 2001; 334: 279-283.

3. Pintilie O, Profire L, Sunel V, Popa M, Pui A. Synthesis and
antimicrobial activity of some new 1, 3, 4-thiadiazole and 1, 2, 4-
triazole compounds having a D,L-methionine moiety. Molecules
2007; 12: 103-113.

4. Faroumadi A, Mirzaeci M, Shafiee A. Synthesis and
antituberculosis activity of 2-aryl-1, 3, 4-thiadiazole derivatives.
Pharmazie 2001; 56: 610-612.

5. Mamolo MG, Falagiani V, Zanpier D, Vio L, Banfi F. Synthesis
and antimycobacterial activity of [5-(pyridin-2-1, 3, 4-thiadiazol-
2-yl-thio)]-acetic acid arylidene-hydrazide derivatives. Farmaco
2001; 56: 587-592.

6. Zamani K, Faghifi K, Tefighi I, Sharlatzadeh R. Synthesis and
potential antimycotic activity of 4-substituted 3-(thiophene-2-yl-
methyl)-A2-1, 2, 4-triazoline-5-thiones. Turk. J. Chem. 2004; 28:
95-101.

7. Zan XI, Lai LH, Jin GY, Zhong ZX. Synthesis, fungicide activity
and 3D- QSAR of 1, 3, 4-oxadiazoles and 1, 3, 4-thiadiazoles. J.
Agric. Food Chem. 2002; 50: 3757-3760.

8. Chem H, Li Z, Han Y. Synthesis and fungicidal activity against
Rhizoctonia solani of 2-alkyl (alkylthio)-5-pyrazolyl-1, 3, 4-
oxadiazoles (thiadiazoles). J. Agric. Food Chem. 2000; 48: 5312-
5315.

9.  Clerici F, Pocar D, Guido M, Loche A, Perlini V, Brufoni M.
Synthesis of 2-amino-5-sulphonyl-1, 3, 4-thiadiazole derivatives
and evaluation of their antidepressant and anxiolytic activity. J.
Med. Chem. 2001; 44: 931-936.

10. Onkol T, Cakir B, Sahin MF. Synthesis and antinociceptive
activity of 2-[(2-oxabenzothiazolin-3-yl)-methyl]-5-
aminoalkyl/aryl-1, 3, 4-thiadiazole. Turk. J. Chem. 2004; 28:
461-466.

IJPSDR October-December, 2009, Vol 1, Issue 3 (207-210) 209



11.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

Barve et al. / Synthesis, Characterization and Antimicrobial Activity

Shenone S, Bruno O, Ranise A, Bondavalli W, Falcone G,
Giordano L, Vitelli M. 3-Arylsulphonyl-5-arylamino-1, 3, 4-
thiadiazol-2(3H)ones as anti-inflammatory and analgesic agents.
Bioorg. Med. Chem. 2001; 9: 2149-2153.

Labanauskas L, Kalcas V, Uderenaite E, Gaidelis P, Brukstus A,
Dauksas V. Synthesis of 3-(3, 4-dimethoxyphenyl)-1H-1, 2, 4-
triazole-5-thiol and 2-amino-5-(3, 4-dimethoxyphenyl)-1, 3, 4-
thiadiazole derivatives exhibiting anti-inflammatory activity.
Pharmazie 2001; 56: 617-619.

Palaska E, Sahin G, Kelincen P, Durlu NT, Altionax G. Synthesis
and anti-inflammatory activity of 1-acyl thiosemicarbazides, 1, 3,
4-oxadiazoles, 1,3,4-thiadiazoles and 1, 2, 4-triazole-3-thiones.
Farmaco 2002; 57: 101-107.

Sunel V, Lionte C, Popa M, Pintilie O, Mungiu P, Teleman S.
Synthesis of new methionine derivatives for the treatment of
paracetamol-inducet hepatic injury. Eur. Chem. Tech. J. 2002; 4:
201-205.

Pintilie O, Sunel V, Profire L, Pui A. Synthesis and antimicrobial
activity of some new (sulfonamidophenyl)-amides of N-
(metanitrobenzoyl)-D,L-methionine. Farmacia 2007; 55: 345-
251.

Moise M, Sunel V, Profire L, Popa M, Lionte C. Synthesis and
antimicrobial activity of some new (sulfon-amidophenyl)-amide
derivatives of N-(4-nitrobenzoyl)-phenylglycine and N-(4-
nitrobenzoyl)-phenylalanine. Farmacia 2008; 56: 283-289.

Sunel V, Lionte C, Basu C, Cheptea C. New antitumour
alkylating  compounds  with  N-[m-(arylthiocarbamoyl)-
aminobenzoyl]-asparagic acids support. Chem. Indian J. 2005; 2:
1-6.

Sunel V, Popa M, Desbrieres J, Profire L, Pintilie O, Lionte C.
New di-(B-chloroethyl)-a-amides on N-(m-acylaminobenzoyl)-D,
L-aminoacid supports with antitumoral activity.Molecules 2008,
13:177-189.

Coleman K. Drug Discov. Today, Therapeutic Strategies 2004; 1:
455-460.

Smyth RD. Clinical analysis, Microbiology, Remington’s
Pharmaceutical sciences 18" Edition, Mack Publishing Company
Peninisilvenia, 1991, 524-27

Biological assay, Indian Pharmacopoeia published by Govt. of
India 1996(2): A-88.

Pelczar, Reid and Cohn, Antibiotics and other chemotherapeutic
agent Microbiology, TMH Edition, TATA-McGraw-Hill
Publishing Houses, 1989, 466-93

Harry W, Antiseptic and Disinfectant action, Microbes in Action,
A Laboratory manual in Microbiology 1982, 75-76.

Davis WW, Stout TR. Appl Environ Microbiol. 1971; 22(4): 666-
670

Lalitha MK. Manual on Antimicrobial Susceptibility Testing
(Under the auspices of Indian Association of Medical
Microbiologists).

Microbial Assays, In Practical Microbiology, (S.R. Gaud), 4,
Nirali Publication: 2006, 111-116.

Basics of Microbiology, Cooper and Gunn’s Tutorial Pharmacy,
(S. J. Carter), 6, CBS Publishers and Distributors: 2005, 289-366.
Andrews JM. Jour. of Antimicro. Chemotherapy. 2001; 48: 5-11.

Phair JP, Watanakunakorn C, Bannister T. American Society for
Microbiology, 1969; 18(3): 303-306.

Therese KL, Bagyalakshmi R, Madhavan HN, Deepa P. Indian
Jour. of Med. Microbio. 2006; 24(4): 273-279.

Nature 158, 877 (14 December 1946) | doi:10.1038/158877a0;
Action of Thionyl Chloride on Carboxylic Acids in Presence of
Pyridine, J. P. E. HUMAN & JOHN A. MILLS.

Demirbas N, Demirbas A, Sancak K. Synthesis and
Antimicrobial Activities of Some new 1-(5-phenylamino- [1, 3,
4] thiadiazol-2-yl) Methyl-5-oxo- [1, 2, 4] Triazole and 1-(4-
phenyl-5-thioxo- [1, 2, 4] triazol-3-yl) methyl-5-oxo- [1, 2, 4]
Triazole Derivatives. European Journal of Medicinal Chemistry,
2004; 39: 793-804.

IJPSDR October-December, 2009, Vol 1, Issue 3 (207-210)

210



	 
	ISSN 0975-248X 

