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A series of 3-(2-substituted sulfanyl-imidazo [2,1-b][1,3,4] thiadiazol-6-yl)-chromen-2-ones (3) have been synthesized 

from 3-(2-bromo acetyl) chromen-2-ones 1 and 2-amino-5-thio substituted[1,3,4]thiadiazole 2 in anhydrous ethanol.  

The 7,8-benzo analogs of 3-(2-substituted sulfanyl-imidazo[2,1-b][1,3,4] thiadiazol-6-yl)-chromen-2-ones 5 have been 

synthesized under similar conditions. All the synthesized compounds have been characteriszed by analytical and  

spectral data.  
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The Imidazo[2,1-b][1,3,4]thiadiazoles and their analogs 

have been used for anticancer
1
, antitubercular

2
, 

antibacterial
3
, antitumor

4
, anti-inflamatory

5
 activities. 

The imidazo[2,1-b][1,3,4]thiadiazole system is present 

on Levamisole, a well known immuno modulator
6
. The 

thiazole (sulfathiazole / cerfixime)
7
, imidazo[2,1-

b]thiazole and their bio-isosteric derivatives of 

thiadiazole (acetazolamide)
8
, imidazo[2,1-b][1,3,4]-

thiadiazole
9
 are regarded as safer and better drug 

molecules that are found to possess diversified 

biological activities
10

. 

In continuation of our earlier work on the synthesis 

of heterocyclic systems derived from coumarin
11-13

 

and also our search for biologically active imidazo 

[2,1-b][1,3,4] thiadiazoles
14

, we report here in the 

synthesis and preliminary biological evaluation of 

some 3-(2-substituted sulfanyl-imidazo [2,1-b][1,3,4] 

thiadiazol-6-yl)-chromen-2-ones and its derivatives. 

 

Results and Discussions 

The compounds (3) were synthesized by the 

reaction of various 3-(2-bromacetyl)-chromen-2-ones 

(1) with 2-amino-5-thiomethyl/benzyl [1,3,4] 

thiadiazole (2) in anhydrous ethanol, (Scheme I). The 

experimental procedure is very simple and products 

obtained were in good yields (80-90%). 

Structures of all the newly synthesized compounds 

are well supported by spectral data such as IR, NMR, 

Mass and elemental analysis. The proton NMR 

spectrum of 3a showed characteristic peaks at  2.75 

(s, 3H of SCH3), C4-H of coumarin at  8.50 (S,1H) 

and imidazo[2,1-b][1,3,4] thiadiazoles proton at  

8.62 (s,1H), the remaining aromatic protons were 

appeared at usual region. The molecular ion peak 

showed at m/z 316. 

In the first step of the reaction between 1 and 2, the 

cyclic secondary nitrogen of the thiadiazole replaces 

the bromine of the 3-(2-bromo acetyl) coumarin to 

give the intermediate (6). This on subsequent 

cyclodehydration yields the products (3 and 5, 

Scheme II). 

Attempts to isolate the intermediate were futile as 

the final product was directly obtained under different 

reaction conditions and media. The prepared final 

compounds 3 and 5 were tested chemically and 

proved to have sulphur (Lassigne’s test) but no 

halogen (Beilstein’s test and Lassaigne’s test). 

Another possible isomeric structure (7) (Figure 1) 

can be proposed for the prepared compounds. 

However this structure (7) can be readily discarded 

basing on the fact that in the thiadiazole system, the 

most nucleophilic site is the cyclic secondary nitrogen 

at 3
rd

 position
15, 16

. Hence, the preferential attack starts 

with this center leading to structure 3 and 5 only. 

 

Experimental Section 

Melting points were determined on a Cintex 

melting  point  apparatus   and  are  uncorrected.   The  
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Scheme I 

 

 
 

Scheme II 

 

 
 

Figure 1 

 

purity of compounds was checked by TLC plates (E. 

Merck, Mumbai, India). IR spectra (KBr) were 

recorded on a Bruker WM-400 spectrometer. 
1
H-

NMR spectra were recorded on Buckner WM-300 

spectrometer (in  ppm) using TMS as internal 

standard. Mass Spectra (EI-MS) were determined on 

Jeol-D-300 Spectrometer at 70 ev. The 3-(2-

bromoacetyl)-chromen-2-ones
17

 and [1,3,4] thiadiazoles
16

  

were prepared by reported procedures
17

. 

General procedure for the synthesis 3-(2-

substituted sulfanyl-imidazo[2,1-b][1,3,4]thiadiazol 

-6-yl)-chromen-2-one (3a-m and 5a-b). Compound 

1 (or) 4 (0.001 mole) was dissolved in anhydrous 

ethanol (10ml) then added compound 2 (0.001 mole). 

The reaction mixture was refluxed for 3-4 hours. Then 

the mixture was cooled at room temperature. The 

solid separated was filtered and washed with cold 

ethanol, water, dried and recrystallised from 
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methanol. All the other compounds were synthesized 

similarly (3b-m and 5a-b). 

3-(2-Methyl sulfanyl-imidazo[2,1-b][1,3,4]thiadiazol-

5-yl) -chromen-2-one (3a): Brown Solid. Yield 90%. 

m.p. 228-230
o
C. IR (KBr): 1725 (lactone, -C=O), 

1602 (-C=N) cm
-1

; 
1
H NMR (200 MHz, DMSO-d6):  

2.75 (s, 3H, -CH3), 7.35-7.96 (m, 4H, Ar-H), 8.45 (s, 

1H, C4-H of Coumarin); 8.55 (s, 1H, imidazo thiazole 

proton); MS: m/z 315 (Molecular ion). Anal. calcd. 

for C14H9N3S2O2: C, 53.32; H, 2.888; N, 13.32. 

Found: C, 53.27; H, 2.80; N, 13.24.  

3-(2-Benzyl sulfanyl-imidazo[2,1-b][1,3,4]thiadiazol-

6-yl) -chromen-2-one (3b): Brown Solid. Yield 85%. 

m.p. 223-225
o
C. IR (KBr): 1722.28 (lactone, -C=O), 

1601 (-C=N) cm
-1

; 
1
H NMR (200 MHz, DMSO-d6):  

4.56 (s, 2H, benzyl-CH2-S), 7.35-7.78 (m, 9H, Ar-H), 

8.50 (s, 1H, C4-H of Coumarin); 8.66 (s,1H, imidazo 

thiazole proton); MS: m/z 391 (Molecular ion). Anal. 

calcd. for C20H13N3S2O2: C, 61.36; H, 3.35; N, 10.73, 

Found: C, 61.25; H, 3.26; N, 10.68. 

3-(2-Benzylsulfanyl-imidazo[2,1-

b][1,3,4]thiadiazol-6-yl) -8-methoxy-chromen-2-one 

(3c). Brown Solid. Yield 87%. m.p. 227-229
o
C. IR 

(KBr): 1720 (lactone, -C=O), 1602 (-C=N) cm
-1
; 

1
H 

NMR (200 MHz, DMSO-d6):  4.60 (s, 3H, -OCH3), 

4.55 (s, 2H, -S-CH2-), 7.26-7.82 (m, 8H, Ar-H), 8.45 (s, 

1H, C4-H of coumarin); 8.63 (s, 1H, imidazo thiazole 

proton); MS: m/z 421 (Molecular ion). Anal. calcd. for 

C21H15N3S3O2: C, 59.84; H, 3.59; N, 9.97, Found: C, 

59.76; H, 3.47; N, 9.83. 

3-(2-Benzylsulfanyl-imidazo[2,1-b][1,3,4]thiadiazol-

6-yl) -6-chloro-chromen-2-one (3d): Brown Solid. 

Yield 83%. m.p. 161-163
o
C. IR (KBr): 1720 (lactone, 

-C=O), 1601 (-C=N) cm
-1

; 
1
H NMR (200 MHz, 

DMSO-d6):  4.60 (s, 2H, -S-CH2-for benzyl), 7.27-

7.50 (m, 3H, Ar-H), 7.55-7.88 (m, 5H, Ar-H); 8.40 (s, 

1H, C4-H of coumarin); 8.66 (s,1H, imidazo thiazole 

proton); MS: m/z 425 (Molecular ion). Anal. calcd. 

for C20H12ClN3O2S2: C, 56.40; H, 2.84; N, 9.87, 

Found: C, 56.33; H, 2.76; N, 9.73. 

3-(2-Benzyl sulfanyl-imidazo [2,1-b] [1,3,4] 

thiadiazol-6-yl)-6,8-dichloro-chromen-2-one (3e): 

Brown Solid. Yield 86%. m.p. 198-200
o
C. IR (KBr): 

1722 (lactone, -C=O), 1606 (-C=N) cm
-1

; 
1
H-NMR 

(200MHz, DMSO-d6):  4.56 (s, 2H, -S-CH2-for 

benzyl), 7.20 (d, 1H, Ar-H, J = 3Hz), 7.47 (d, 1H, Ar-

H, J = 3Hz); 7.50-7.87 (m, 5H, Ar-H), 8.48 (s,1H, C4-

H of coumarin); 8.68 (s, 1H, imidazo thiazole proton); 

MS: m/z 460 (Molecular ion). Anal. calcd. for 

C20H11Cl2N3O2S2: C, 52.18; H, 2.41; N, 9.13, Found: 

C, 52.06; H, 2.34; N, 9.08. 

3-(2-Benzyl sulfanyl-imidazo [2,1-b] [1,3,4] 

thiadiazol-6-yl)-6-bromo-chromen-2-one (3f): 

Brown Solid. Yield 84%. m.p. 216-218
o
C. IR (KBr): 

1726 (lactone, -C=O), 1610 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.56 (s, 2H, -S-CH2-for 

benzyl), 7.45 (d, 1H, J = 7Hz, C8-H of coumarin), 

7.66 (d, 1H, J = 8Hz, C7 or coumarin); 7.84 (d, 1H,  

J = 2Hz, C5 of coumarin); 7.88-8.20 (m, 5H, Ar-H); 

8.69 (s, 1H, C4 of coumarin), 8.80 (s, 1H, imidazo 

thiazole proton); MS: m/z 470 (Molecular ion). Anal. 

calcd. for C20H12BrN3O2S2: C, 51.07; H, 2.57; N, 

8.93, Found: C, 51.01; H, 2.49; N, 8.86. 

3-(2-Benzylsulfanyl-imidazo[2,1-b][1,3,4]thiadiazol- 

6-yl)-6,8-dibromo-chromen-2-one (3g): Brown 

Solid. Yield 88%. m.p. 226-228
o
C. IR (KBr): 1721 

(lactone, -C=O), 1606 (-C=N) cm
-1

; 
1
H NMR (200 

MHz, DMSO-d6):  4.57 (s, 2H, -S-CH2-for benzyl), 

7.33 (d, 1H, C7 of coumarin, J = 8Hz), 7.46 (d, 1H, C5 

of coumarin, J = 2 Hz); 7.50-7.99 (m, 5H, Ar-H), 

8.5(s, 1H, C4 of coumarin); 8.65 (s, 1H, imidazo 

thiazole proton); MS: m/z 549 (Molecular ion). Anal. 

calcd. for C20H11Br2N3O2S2: C, 43.74; H, 2.02; N, 

7.65, Found: C, 43.66; H, 1.94; N, 7.54. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo[2,1-b][1,3,4] 

thiadiazol-6-yl)- 

chromen-2-one (3h): Brown Solid. Yield 78%. 

m.p. 206-208
o
C. IR (KBr): 1726 (lactone, -C=O), 

1608 (-C=N) cm
-1

; 
1
H NMR (200 MHz, DMSO-d6):  

4.56 (s, 2H, -S-CH2-for benzyl), 7.33-7.64 (m, 4H, 

Ar-H), 7.88-7.90 (d, d, 2H, Ar-H); 7.98-8.00  

(d, d, 2H, Ar-H), 8.51 (s, 1H, C4 of coumarin); 8.60 

(s, 1H, imidazo thiazole proton); MS: m/z 436 

(Molecular ion). Anal. calcd. for C20H12N4O4S2: C, 

55.04; H, 2.77; N, 12.84, Found: C, 57.96; H, 2.67; N, 

12.75. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo[2,1-b][1,3,4] 

thiadiazol-6-yl)-8-methoxy-chromen-2-one (3i): 

Brown Solid. Yield 76%. m.p. 210-212
o
C. IR (KBr): 

1725 (lactone, -C=O), 1604 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.6 (s, 3H, -OCH3), 4.50  

(s, 2H, -S-CH2- for benzyl), 7.33-7.60 (m, 3H, Ar-H); 

7.71-7.78 (d, d, 2H, Ar-H), 7.80-7.88 (d, d, 2H, Ar-

H); 8.55 (s, 1H, Ar-H); 8.60 (s, 1H, imidazo thiazole 

proton); MS: m/z 466 (Molecular ion). Anal. calcd. 

for C21H14N4O5S2: C, 54.07; H, 3.03; N, 12.01, Found: 

C, 53.96; H, 2.95; N, 11.94. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo[2,1-b][1,3,4] 

thiadiazol-6-yl)-6-chloro-chromen-2-one (3j). 
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Brown Solid. Yield 76%. m.p. 204-208
o
C. IR (KBr): 

1720 (lactone, -C=O), 1610 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.54 (s, 2H, -S-CH2-for 

benzyl), 7.30-7.60 (m, 3H, Ar-H), 7.70-7.76 (d, d, 2H, 

Ar-H); 7.80-7.98 (d, d, 2H, Ar-H), 8.55 (s, 1H, C4 

coumarin); 8.65 (s, 1H, imidazo thiazole proton); MS: 

m/z 470 (Molecular ion). Anal. calcd. for 

C20H11ClN4O4S2: C, 51.01; H, 2.35; N, 11.90, Found: 

C, 49.96; H, 2.27; N, 11.87. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo [2,1-b] [1,3,4] 

thiadiazol-6-yl)-6,8-dichloro-chromen-2-one (3k): 

Brown Solid. Yield 78%. m.p. 242-246
o
C. IR (KBr): 

1723 (lactone, -C=O), 1609 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.56 (s, 2H, -S-CH2 for 

benzyl), 7.35 (d, 1H, C7 of coumarin, J = 3Hz), 7.55 

(d, 1H, C5 of coumarin); 7.60-7.75 (d, d, 2H, Ar-H), 

7.80-7.92 (d, d, 2H, Ar-H); 8.54 (s, 1H, C4 of 

coumarin); 8.66 (s, 1H, imidazo thiazole proton); ); 

MS: m/z 505 (Molecular ion). Anal. calcd. for 

C20H10Cl2N4O4S2: C, 47.53; H, 47.53; N, 11.09, 

Found: C, 47.47; H, 1.85; N, 11.02. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo[2,1-b][1,3,4] 

thiadiazol-6-yl)-6-bromo-chromen-2-one (3l): 

Brown Solid. Yield 76%. m.p. 250-252
o
C. IR (KBr): 

1723 (lactone, -C=O), 1608 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.53 (s, 2H, -S-CH2 for 

benzyl), 7.50-7.67 (m, 3H, Ar-H), 7.71-7.83 (d, d, 2H, 

Ar-H); 7.85-7.88 (d, d, 2H, Ar-H), 8.51 (s, 1H, C4 of 

coumarin); 8.66 (s, 1H, imidazo thiazole proton); MS: 

m/z 515 (Molecular ion). Anal. calcd. for 

C20H11BrN4O4S2: C, 46.61; H, 2.15; N, 10.87, Found: 

C, 46.54; H, 2.09; N, 10.81. 

3-[2-(4-Nitro-benzylsulfanyl-imidazo[2,1-b][1,3,4] 

thiadiazol-6-yl)-6,8-dibromo-chromen-2-one (3m): 

Brown Solid. Yield 78%. m.p. 264-268
o
C. IR (KBr): 

1720 (lactone, -C=O), 1606 (-C=N) cm
-1

; 
1
H NMR 

(200 MHz, DMSO-d6):  4.56 (s, 2H, -S-CH2 for 

benzyl), 7.45 (d, 1H, C7 of coumarin, J = 8 Hz), 

7.69(d, 1H, C5 of coumarin, J = 2Hz); 7.75-7.78 (d, d, 

2H, Ar-H), 7.81-7.96 (d, d, 2H, Ar-H), 8.54 (s, 1H, C4 

of coumarin); 8.67 (s, 1H, imidazo thiazole proton); 

MS: m/z 594 (Molecular ion). Anal. calcd. for 

C20H10Br2N4O4S2: C, 40.42; H, 1.70; N, 9.43, Found: 

C, 40.38; H, 1.66; N, 9.37. 

3-(2-Benzylsulfanyl-imidazo[2,1-b][1,3,4]thiadiazol -

6-yl)-benzo[b]-chromen-2-one (5a). Brown Solid. 

Yield 80%. m.p. 177-179
o
C. IR (KBr): 1726 (lactone, 

-C=O), 1610 (-C=N) cm
-1

; 
1
H NMR (200 MHz, 

DMSO-d6):  4.67 (s, 2H, -S-CH2-for benzyl), 7.30-

7.76 (m, 6H, Ar-H), 7.80-8.00 (m, 5H, Ar-H); 8.45  

(s, 1H, C4 of coumarin), 8.87 (s, 1H, imidazo thiazole 

proton); MS: m/z 441 (Molecular ion). Anal. calcd. 

for C24H15N3O2S2: C, 65.29; H, 3.42; N, 9.52, Found: 

C, 65.21; H, 3.36; N, 9.45. 

 

Conclusion 

In conclusion, we have described a series of 

sulfanyl-imidazo [2,1-b] [1,3,4]-thiadiazole and their 

derivatives have been synthesized from easily 

available starting materials. The title compounds were 

obtained by the single step, with a simple and 

convenient method (conventional) in good yields, 

without any side products.  

 

Acknowledgements 
The authors are thankful to RSIC, IIT Chennai, for 

providing analytical and spectral data. The authors 

also thank the Director, NIT-Warangal for providing 

the necessary research facilities. 

 

References 
1  (a) Terzioglu N & Gursoy A, Eur J Med Chem, 38 (2003) 

781; (b) Nagaraju K, Parvesh S, Neil K, Raghu R & Vipan 

Kumar, Eur J Med Chem, 142 (2017) 179. 

2  Kolari G, Hegde V, Khan I & Gadad P, Bio Org Med Chem, 

14 (2006) 3069. 

3  (a) Gadad A K, Mahajanshetti C S, Nimbalkar S & 

Raichurkar A, Eur J Med Chem, 35 (2000) 853; (b) Nadia S, 

Goharg E I & Mona I S, Eur J Med Chem, 63 (2013) 185. 

4  Malleshapp N N, Harun M P, Saritha K, Amandeep K & 

Vikas M, Eur J Med Chem, 56 (2012) 56. 

5  Jadhav V B, Kulkarni M V, Rasal V P & Biradar S S & 

Vinay M D, Eur J Med Chem, 43 (2008) 1721. 

6  Andreani A, Leonia A, Locatelli A, Morigi R, Rambaldi M, 

Simon W A & Senn-Bilfinger J, Arzneim Forsch Drug Res, 

50 (2000) 550. 

7  Mitscher L A, ‘Antibiotics and Antimicrobial Agents’, in 

Foye’s Principles of Medicinal Chemistry, 5th edn, edited by 

Williams D A and Lemke T L (Lippincott Williams and 

Wilkins, USA), p.827 (2002). 

8  Fink C A, McKenna J M, Werner L H, ‘Diuretic and 

Uricosuric Agents’, in Burger’s Medicinal Chemistry and 

Drug Discovery, 6th edn, edited by Abraham D A (John 

Wiley and Sons Inc., New York) 3 (2003) 65. 

9  (a) Barnish I T, Cross P E, Dickinson R P, Gadsby B, Parry 

M J, Randall M J & Sinclair I W, J Med Chem, 23 (1980) 

117; (b) Jaquith J B, Villeneuve G, Boudreault A, Morris S, 

Durkin J, Gillard J W, Hewitt K & Marsh H N, US Patent 7, 

(2007) 230, 019 132; (c) Jaquith J B, Jarvis J & Gillard J, 

PCT Int Appl WO 04/111060 A1 (2004) 

10  Immune Modulation Agents and Their Mechanism, edited by 

Amery W K, Hoerig C H, Fenichel R I & Chirigos M A 

(Marcel Dekker, New York) (1984) 383. 

11  Rajeswar Rao V & Vijaya Kumar P, J Chem Res, 4 (2005) 

267. 

12  Rajeswar Rao V, Vijaya Kumar P, Ravinder Reddy V & 

Manohar Reddy K, Heterocycl Commun, 11 (2005) 273. 



INDIAN J. CHEM., SEC B, APRIL 2020 

 

 

458 

13  (a) Rajeswar Rao V & Vijaya Kumar P, Synthetic Commun, 

36 (2006) 2157; (b) Vijaya Kumar P & Rajeswar Rao V, 

Indian J Chem, 44B(3) (2005) 2120. 

14  (a) Dahiya R & Pujari H K, Indian J Chem, 25B (1986) 966; (b) 

Vardhan V A & Rao V R, Indian J Chem, 36B (1997) 1085; (c) 

Gadad A K, Noolvi M N & Karpoormath R V, Bio Org Med 

Chem, 12 (2004) 5651; (d) Gadad A K, Karki S S, Rajurkar V G 

& Bhongade B A, Arzneim Forsch Drug Res, 49 (1999) 858. 

15 Sitte A, Heinz P & Hilgetag G, Z Chem, 7 (1967) 341; Chem 

Abstr, 67 (1967) 108608b. 

16 Heinz P, Sitte A & Rolf W, Montatsch Chem,108 (1977); 

Chem Abstr, 87 (1977) 2014209. 

17 (a) Koelsch C F, J Am Chem Soc, 72 (1950) 2993; (b)  

Rajeswar Rao V & Padmanabha Rao T V, Indian J Chem, 

25B (1986) 413. 

 


