
Int. J. Pharm. Sci. Rev. Res., 26(1), May – Jun 2014; Article No. 07, Pages: 50-54                                                                      ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
 

50 

                                                                                                                            

 
 

Shalini Jaiswal*, I. R. Siddiqui 
Department of Chemistry, university of Allahabad, UP, India. 
*Corresponding author’s E-mail: shaliniajaiswal@gmail.com 

 
Accepted on: 29-01-2014; Finalized on: 30-04-2014. 

ABSTRACT 

Imidazole drugs have broad applications in many areas of clinical medicine. The literature reveals that anticancer and antimicrobial 
properties of imidazole were associated with substitutions at 1 position. Due to the growing awareness about environmental 
pollution and environmental legislation, recent years have witnessed a phenomenal increase in the application of microwave 
irradiation (MW) in organic synthesis. Use of mineral supported reagent assisted by microwave irradiation under solvent-free 
condition provides environmentally benign protocol with additional advantages such as enhanced reaction rate, higher yields of 
pure product, easier workup, better selectivity, improved ease of manipulation, rapid optimization of reactions in parallel which 
fulfil basic principles of green chemistry. Encouraged by above reports and as part of our research programme for development of  
eco-friendly synthetic protocol for biologically active compounds as well as in pursuing of our work on new solvent-free cyclisation 
process we developed a  novel  K-10 clay catalysed, MW  activated synthesis of 2-thioxoimidazole-4-one N-nucleosides. Interestingly 
it is the first example of microwave induced synthesis of 2-Thioxoimidazole-4-one N-nucleosides. The key element in our approach is 
the utilization of α-haloacid as a bifunctional building block whose application to the construction of various heterocycles of 
chemical and biological interest is well documented. An expeditious mineral (montmorillonite K-10) catalysed cyclocondensation of 
α-halo carboxylic acid and aryl amine on ribosyl/deoxyribosyl thiourea under solvent-free microwave irradiation to yield 2-
thioxoimidazole-4-one N-nucleosides. Transformation of ribosyl/deoxyribosyl thiourea under reaction conditions into isothiocyanate 
followed by nucleophilic addition of aryl amine on isothiocyanate generated aryl substituted ribosyl/deoxyribosyl thiourea which in 
turn underwent cyclocondensation with bifunctional α-halo acid through a dipolar complex to yield 2-thioxoimidazole-4-one N-
nucleosides.  

Keywords: 2-Thioxoimidazole-4-one N-nucleosides, K-10 supported, solvent-free microwave irradiation, cyclocondensation. 

 
INTRODUCTION 

edicinal chemistry concerns with the discovery, 
development, interpretation and the 
identification of mechanism of action of 

biologically active compounds at the molecular level. 
Various biologically active synthetic compounds have five-
membered nitrogen-containing heterocyclic ring in their 
structures and Imidazole is a heterocyclic compound with 
five membered unsaturated ring structure composed of 3 
carbons and 2 nitrogen atoms at non–adjacent positions. 

Imidazole drugs have broad applications in many areas of 
clinical medicine.1, 2.imidazole were reported as   
analgesics, anti-inflammatory, antiparasitic, anthelmintic, 
platelet aggregation inhibitors and antiepileptic agents3-8. 
The literature reveals that anticancer and antimicrobial 
properties of imidazole were associated with 
substitutions at 1 position. 

Due to the growing awareness about environmental 
pollution and environmental legislation, recent years 
have witnessed a phenomenal increase in the application 
of microwave irradiation (MW) in organic synthesis9-12. 

Most important of these are 2-Thioxoimidazole which 
exhibit antiviral particularly anti-HIV activity12. Most 
available drugs approved by FDA to treat AIDS patients 
are nucleosides analogous but no attempt so far to 
synthesize nucleosides analogous incorporating 2-

thioxoimidazolidinone as nucleobase although they 
appear to be attractive scaffolds for exploiting chemical 
diversity and generating a drug like library to screen for 
last candidates. The fight against HIV by developing more 
efficacious muli-target drugs has been the prime driving 
force for glycosidation of 2-thioxoimidazolidinone. 

One pot multi-component reactions have emerged as an 
improved synthetic strategy for tailor-made structural 
scaffolds in drug discovery process13-16. MCRS have gained 
significantly and steady increasing academic, economical 
and ecological interest because they address fundamental 
principle of synthetic efficiency and reaction design. 

Use of mineral supported reagent assisted by microwave 
irradiation under solvent-free condition provides 
environmentally benign protocol with additional 
advantages such as enhanced reaction rate, higher yields 
of pure product, easier workup, better selectivity, 
improved ease of manipulation, rapid optimization of 
reactions in parallel which fulfil basic principles of green 
chemistry16-18. 

Encouraged by above reports and as part of our research 
programme for development of  eco-friendly synthetic 
protocol for biologically active compounds19-24 as well as 
in pursuing of our work on new solvent-free cyclisation 
process we developed a  novel  K-10 clay catalysed, MW  
activated synthesis of hitherto unknown 2-
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thioxoimidazole-4-one N-nucleosides (Scheme 1). 
Interestingly it is the first example of microwave induced 
synthesis of 2-Thioxoimidazole-4-one N-nucleosides. The 
key element in our approach is the utilization of α-
haloacid as a bifunctional building block whose 
application to the construction of various heterocycles of 
chemical and biological interest is well documented.24 

MATERIALS AND METHODS 

Melting points were determined by open glass capillary 
method and are uncorrected. All chemicals used were 
reagent grade and were used as received without 
purification. A Laboratory Microwave Oven (Model BP 
310/50) operating at 2450 MHz and power output of 600 
W was used for all the experiments. The progress of 
reactions was monitored by TLC (silica gel). IR spectra 
were recorded on a Shimadzu FTIR-420 
spectrophotometer. 1H NMR and 13C NMR spectra were 
recorded at 400oC on a Bruker AVANCE DPX (400 MHz) FT 
spectrometer in CDCl3 using TMS as an internal reference 
(chemical shift in δ, ppm). Mass spectra were recorded on 
JEOL SX-303 (FAB) mass spectrophotometer at 70ev. 
Elemental analyses were carried out using a Coleman 
automatic C, H, N analyser. 

Microwave assisted synthesis of 2-thioxoimidazole-4-
one N-nucleosides (4a-l) 

To a solution of ribosyl/deoxyribosyl thiourea 1 (5.0 
mmol), α-halo carboxylic acid 2 (5.0 mmol) and aryl amine 
3 (5.0 mmol) in DCM (10 ml) was added montomorillonite 
K-10 clay (0.50 g) with thorough mixing and the solvent 
was evaporated under reduced pressure. The contents 
were taken in 20 ml vial and subjected to microwave 
irradiation at 600 W for 2 min. The reaction mixture was 
then thoroughly mixed outside the microwave oven for 3 
min and again irradiated for another 2 min. This 
irradiation-mixing cycle was repeated for the total 
irradiation time Table I. After completion of the reaction 
as indicated by TLC (Hexane: AcOEt, 8:2 V/V) the product 
was extracted with dichloromethane (3x50 ml). The 
extract was filtered and filtrate was evaporated under 
reduced pressure to obtain the product. The final product 
was recrystallised from ethanol to obtain analytically pure 
compounds (4a-l). 

Thermal synthesis of 2-thioxoimidazole-4-one N-
nucleosides (4a-l) 

Montomorillonite K-10 clay (0.50g) was added to a 
solution of ribosyl/deoxyribosyl thiourea 1 (5.0 mmol), α-
halo carboxylic acid 2(5.0 mmol) and aryl amine 3 (5.0 
mmol) in DCM (50 ml) with constant stirring and the 
reaction mixture was refluxed on thermostat oil-bath at 
88 oC for the time specified in Table I. After completion of 
the reaction as indicated by TLC (Hexane: AcOEt, 8:2 V/V). 
The product was extracted with dichloromethane (3x50 
ml). The extract was filtered and filtrate was evaporated 
under reduced pressure to obtain the product. The final 
product was recrystallised from ethanol to obtain 
analytically pure compounds (4a-l). 

Scheme-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table-1 

Compound R R’ Ar 

4a OH H C6H5 

4b OH H 4-NO2- C6H4 

4c OH H 4-Br- C6H4 

4d OH Me C6H5 

4e OH Me 4-NO2- C6H4 

4f OH Me 4-Br- C6H4 

4g OH Et C6H5 

4h OH Et 4-NO2- C6H4 

4i OH Et 4-Br- C6H4 

4j OH 4-Cl- C6H4 C6H5 

4k OH 4-Cl- C6H4 4-NO2- C6H4 

4l OH 4-Cl- C6H4 24-Br- C6H4 

O

ROH

O

ROH

NH S

NH2

+ + Ar NH2

K-10 Clay
MW, 5-8 min

1 2 3

N

NS

R'

Ar

O

4a-l

HO

X R'

OHO

HO

O

ROH

NH S

NH2

1

HO

K-10 Clay

5-8, min.
-NH3

O

ROH

N=C=S
HO

I

ArNH2

O

ROH

NH
HO

S

N
H

Ar
HO

X R'

O

II

O

ROH

N
HO

III

NS

Ar H

OH

O

R'

O

ROH

N
HO

IV

NS OH

O

R'

Ar

H

-H2O

O

ROH

N
HO

NS

R'

Ar

O

4a-l

Dipolar activatedcomplex

Scheme-2



Int. J. Pharm. Sci. Rev. Res., 26(1), May – Jun 2014; Article No. 07, Pages: 50-54                                                                      ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
 

52 

Table-2 

Compound 
Time Yield (%) 

MWI 
(min) 

Thermal 
(hour) MWI Thermal 

4 5 2 81 35 
5 7 4 76 32 
6 6 3 78 33 
7 6 3 83 34 
8 7 4 77 33 
9 6 4 79 35 

10 5 3 85 36 
11 6 4 78 34 
12 7 4 80 35 
13 6 3 82 34 
14 7 5 79 32 
15 8 5 80 33 

1-(β-D-Ribofuranosyl) 3-phenyl-2-thioxoimidazolidin-4-
one (4a) 

Yield 81 %  (MWI), 35% (Thermal); m.p. 115-116 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.30 (s, 2H, 2Xh-5), 3.65-
3.92 (m, 4H, H-2’, H-3’, 2XH-5’), 3.90-4.00 (m. 1H, H-4’), 
4.99 (d, 1H, J 1’2’ 4.2Hz, H-1’),2.00-2.40 (br s,3H,3Xoh, 
exchangeable with D2O),7.10-7.71(m,5H,H-2’’,H-3’’.H-
4’’,H-5’’,H-6’’);13C NMR (100MHz,DMSO-d6) δ 178 (C-2), 
168 (C-4), 54.0(C-5), 141.0(C-1’’),120.5 (C-2’’,C-6’’), 
128.6(C-3’’,C-5’’), 124.4 (C-4’’), 87.2 (C-1’’),75.7 (C-
2’),70.8 (C-3’),76.4 (C-4’),62.0(C-5’);EIMS m/z, 324 (M+). 
Anal. Calcd. For C14H16N2O5S: C, 51.84; H, 4.97; N, 8.64; S, 
9.89. Found: C, 51.89; H, 5.00; N, 8.60; S, 9.87. 

1-(β-D-Ribofuranosyl)-3-(4-nitrophenyl)-2-
thioxoimidazolidin-4-one (4b) 

Yield 76 %  (MWI), 31% (Thermal); m.p. 120-1220C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.37 (s, 2H, 2xH-5), 3.66-
3.92 (m, 4H, H-2’, H-3’, 2XH-5’), 3.91-4.00 (m. 1H, H-4’), 
4.96 (d, 1H, J 1’2’ 4.2Hz, H-1’),2.10-2.42 (br s,3H,3Xoh, 
exchangeable with D2O),7.92 (dd,2H, J2’’,6’’,5.6Hz,H-
2’’,H6’’)8.31  (dd,2H, J3’’,5’’,5.6 Hz,H-3’’, H-5’’); 13C NMR 
(100 MHz,DMSO-d6) δ 177 (C-2), 170 (C-4), 53.0 (C-5), 
147.0 (C-1’’), 122.5 (C-2’’,C-6’’), 123.6 (C-3’’,C-5’’), 145.0 
(C-4’’), 87.4 (C-1’), 75.6 (C-2’),72.0 (C-3’), 76.4 (C-4’), 63.1 
(C-5’); EIMS m/z, 369 (M+). Anal. Calcd. For C14H16N3O7S: 
C, 45.53; H, 4.09; N, 11.38; S, 8.69. Found: C, 45.39; H, 
4.19; N, 11.40; S, 8.67. 

1-(β-D-Ribofuranosyl)- 3-(4-bromophenyl)-2-
thioxoimidazolidin-4-one (4c) 

Yield 78 %  (MWI), 33% (Thermal); m.p. 132-133 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.36 (s, 2H, 2Xh-5), 3.66-
3.92 (m, 4H, H-2’, H-3’, 2XH-5’), 3.91-4.10 (m. 1H, H-4’), 
4.96 (d, 1H, J 1’2’ 4.2Hz, H-1’),2.00-2.42 (br s,3H,3Xoh, 
exchangeable with D2O) 7.52 (dd,2H, J2’’,6’’,5.6Hz,H-
2’’,H6’’) 7.42  (dd,2H, J3’’,5’’,5.6 Hz,H-3’’, H-5’’);13C NMR 
(100MHz,DMSO-d6) δ 176.5 (C-2), 167.9 (C-4), 53.3(C-5), 
139.0(C-1’’), 123.5 (C-2’’,C-6’’), 133.0 (C-3’’,C-5’’), 120.0 
(C-4’’), 87.4 (C-1’’),75.6 (C-2’),72.2 (C-3’), 76.4 (C-4’), 63.0 

(C-5’) ;EIMS m/z, 401 (M+). Anal. Calcd. For C14H15N2O5S: 
C, 41.72; H, 3.72; N, 6.92; Br, 19.80; S, 7.94. Found: C, 
41.89; H, 3.74; N, 6.94; Br; 19.86; S, 7.96. 

1-(β-D-Ribofuranosyl)-5-methyl-3-phenyl-2-
thioxoimidazolidin-4-one (4d) 

Yield 83 %  (MWI), 34% (Thermal); m.p. 123-124 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.00(q, IH, H-5),0.93 (d, 
3H,Js CH3,2.5 Hz, -CH3) 3.66-3.92 (m,4H,H-2’,H-3’,2Xh-5’),   
4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-1))2.10-
2.42 (br s, 3H, 3Xoh exchangeable with D2O), 7.92 (dd,2H, 
J2’’,6’’,5.6Hz,H-2’’,H6’’)8.31  (dd,2H, J3’’,5’’,5.6 Hz,H-3’’, H-
5’’); 13C NMR (100MHz,DMSO-d6) δ 177.0 (C-2), 170.2 (C-
4), 62.0 (C-5),15.0 (CH3), 147.0 (C-1’’), 122.0 (C-2’’,C-6’’), 
127.9 (C-3’’,C-5’’), 145.0 (C-4’’), 87.2 (C-1’),75.6 (C-2’), 
72.0 (C-3’),76.4 (C-4’),63.0 (C-5’);EIMS m/z, 383 (M+). 
Anal. Calcd. For C15H17N3O7S: C, 46.99; H, 4.37; N, 10.94; 
S, 8.39. Found: C, 46.89; H, 4.44; N, 10.94; S, 8.36. 

1-(β-D-Ribofuranosyl)-5-methyl-3-(4-nitrophenyl)-2-
thioxoimidazolidin-4-one (4e) 

Yield 83 %  (MWI), 34% (Thermal); m.p. 123-124 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.00(q, IH, H-5),0.93 (d, 
3H,Js CH3,2.5 Hz, -CH3) 3.66-3.92 (m,4H,H-2’,H-3’,2Xh-5’),   
4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-1))2.10-
2.42 (br s, 3H, 3Xoh exchangeable with D2O), 7.92 (dd,2H, 
J2’’,6’’,5.6Hz,H-2’’,H6’’)8.31  (dd,2H, J3’’,5’’,5.6 Hz,H-3’’, H-
5’’); 13C NMR (100MHz,DMSO-d6) δ 177.0 (C-2), 170.2 (C-
4), 62.0 (C-5),15.0 (CH3), 147.0 (C-1’’), 122.0 (C-2’’,C-6’’), 
127.9 (C-3’’,C-5’’), 145.0 (C-4’’), 87.2 (C-1’),75.6 (C-2’), 
72.0 (C-3’),76.4 (C-4’),63.0 (C-5’);EIMS m/z, 383 (M+). 
Anal. Calcd. For C15H17N3O7S: C, 46.99; H, 4.37; N, 10.94; 
S, 8.39. Found: C, 46.89; H, 4.44; N, 10.94; S, 8.36. 

1-(β-D-Ribofuranosyl)-5-methyl-3-(4-bromophenyl)-2-
thioxoimidazolidin-4-one (4f) 

Yield 79 %  (MWI), 34% (Thermal); m.p. 133-134 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.00(q, IH, H-5),0.93 (d, 
3H,Js CH3,2.5 Hz, -CH3) 3.66-3.92 (m,4H,H-2’,H-3’,2xH-5’),  
3.91-4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-
1))2.10-2.42 (br s, 3H, 3Xoh exchangeable with D2O), 7.55 
(dd,2H, J2’’,6’’,5.6Hz,H-2’’,H6’’), 7.31 (dd,2H, J3’’,5’’,5.6 Hz,H-
3’’, H-5’’); 13C NMR (100MHz,DMSO-d6) δ 177.0 (C-2), 
170.2 (C-4), 62.0 (C-5),15.0 (CH3), 139.8 (C-1’’), 123.0 (C-
2’’,C-6’’), 133.0 (C-3’’,C-5’’), 125.0 (C-4’’), 85.2 (C-1’),76.0 
(C-2’), 72.0 (C-3’),76.4 (C-4’),63.1 (C-5’);EIMS m/z, 417 
(M+). Anal. Calcd. For C15H17BrN2O5S: C, 43.19; H, 4.17; N, 
6.94; S, 7.39. Found: C, 43.89; H, 4.04; N, 6.94; S, 7.66. 

1-(β-D-Ribofuranosyl) -5-ethyl-3-phenyl)-2-
thioxoimidazolidin-4-one (4g) 

Yield 89 %  (MWI), 36% (Thermal); m.p. 123-124 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 3.56(t, IH, H-5), 1.79 (m, 2H,-
CH2-), 0.96(t,3H,-CH3) ,3.66-3.92 (m,4H,H-2’,H-3’,2xH-5’),  
3.91-4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-1), 
2.10-2.42 (br s, 3H, 3xOH exchangeable with D2O), 7.00-
7.64 (m, 5H, H-2’’,H-3’’,H-4’’,H-5’’,H6’’); 13C NMR 
(100MHz,DMSO-d6) δ 177.0 (C-2), 168.2 (C-4), 62.0 (C-
5),22.7 (-CH2-),8.2 (-CH3), 85.2 (C-1’),76.0 (C-2’), 72.0 (C-
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3’),76.4 (C-4’),63.1 (C-5’),141 (C-1’’), 121.0 (C-2’’,C-6’’), 
128.0 (C-3’’,C-5’’), 125.0 (C-4’’),;EIMS m/z, 352 (M+). Anal. 
Calcd. For C16H20N2O5S: C, 54.19; H, 5.17; N, 7.94; S, 9.10. 
Found: C, 53.49; H, 5.84; N, 7.94; S, 9.86. 

1-(β-D-Ribofuranosyl)-5-ethyl 3-(4-nitrophenyl)-2-
thioxoimidazolidin-4-one (4h) 

Yield 78 %  (MWI), 34% (Thermal); m.p. 130-132 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 3.56(t, IH, H-5), 1.79 (m, 2H,-
CH2-), 0.96(t,3H,-CH3) ,3.66-3.92 (m,4H,H-2’,H-3’,2xH-5’),  
3.91-4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-1), 
2.10-2.42 (br s, 3H, 3xOH exchangeable with D2O), 7.92 
(dd,2H, J2’’,6’’,5.6Hz,H-2’’,H6’’)8.31  (dd,2H, J3’’,5’’,5.6 Hz,H-
3’’, H-5’’); 13C NMR (100MHz,DMSO-d6) δ 177.0 (C-2), 
168.2 (C-4), 62.0 (C-5),22.7 (-CH2-),8.2 (-CH3), 85.2 (C-
1’),76.0 (C-2’), 72.0 (C-3’),76.4 (C-4’),63.1 (C-5’),147 (C-
1’’), 122.0 (C-2’’,C-6’’), 123.8 (C-3’’,C-5’’), 128.0 (C-
4’’),;EIMS m/z, 397 (M+). Anal. Calcd. For C16H19N3O7S: C, 
48.39; H, 4.87; N, 10.54; S, 8.10. Found: C, 48.49; H, 4.84; 
N, 10.54; S, 8.06. 

1-(β-D-Ribofuranosyl)-5-ethyl 3-(4-bromophenyl)-2-
thioxoimidazolidin-4-one (4i) 

Yield 80 %  (MWI), 35% (Thermal); m.p. 140-142 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 3.56(t, IH, H-5), 1.79 (m, 2H,-
CH2-), 0.96(t,3H,-CH3) ,3.66-3.92 (m,4H,H-2’,H-3’,2xH-5’),  
3.91-4.10 (m, 1H,  H-4’), 4.96 (d, 1H, J 1’2’, 4.2 Hz, H-1), 
2.10-2.42 (br s, 3H, 3xOH exchangeable with D2O), 7.53 
(dd,2H, J2’’,6’’,5.6Hz,H-2’’,H6’’), 7.41  (dd,2H, J3’’,5’’,5.6 
Hz,H-3’’, H-5’’); 13C NMR (100MHz,DMSO-d6) δ 177.0 (C-
2), 168.2 (C-4), 62.0 (C-5),22.7 (-CH2-),8.2 (-CH3), 85.2 (C-
1’),76.0 (C-2’), 72.0 (C-3’),76.4 (C-4’),63.1 (C-5’),139 (C-
1’’), 123.0 (C-2’’,C-6’’), 133.8 (C-3’’,C-5’’), 120.0 (C-
4’’),;EIMS m/z, 397 (M+). Anal. Calcd. For C16H19N2O5S: C, 
48.39; H, 4.87; N, 10.54; S, 8.10. Found: C, 48.49; H, 4.84; 
N, 10.54; S, 8.06. 

1-(β-D-Ribofuranosyl)-5-(4-chlorophenyl)-3-phenyl-2-
thioxoimidazolidin-4-one (4j) 

Yield 82 %  (MWI), 34% (Thermal); map. 140-142 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.85 (s, 1H, H-5), 7.00  
(dd,2H, J2’’’,6’’’,5.3 Hz,H-2’’’,H6’’’), 7.15  (dd,2H, J3’’’,5’’’,5.3 
Hz,H-3’’’, H-5’’’)3.65-3.92 (m, 4H, H-2’, H-3’, 2XH-5’), 3.90-
4.10 (m. 1H, H-4’), 4.96 (d, 1H, J 1’2’ 4.2Hz, H-1’),2.00-2.32 
(br s,3H, 3XOH,exchangeable with D2O),7.10-7.64 (dd, 
m,5H,H-2’’,H-3’’.H-4’’,H-5’’,H-6’’);13C NMR 
(100MHz,DMSO-d6) δ 177 (C-2), 168.2 (C-4), 65.0(C-
5),84.5 (C-1’), 76.0 (C-2’), 70.6 (C-3’), 76.3 (C-4’), 61.9 (C-
5’), 140.8 (C-1’’),120.5 (C-2’’,C-6’’), 128.6(C-3’’,C-5’’), 
124.4 (C-4’’), 134.0 (C-1’’’), 129.4 (C-3’’’,C-4’’’),132.7 (C-
4’’’); EIMS m/z, 434 (M+). Anal. Calcd. For C20H19ClN2O5S: 
C, 55.84; H, 4.40; Cl, 8.17; N, 6.64; S, 7.39. Found: C, 
55.89; H, 4.30; Cl, 8.23; N, 6.60; S, 7.87. 

1-(β-D-Ribofuranosyl)-5-(4-chlorophenyl)-3-(4-
nitrophenyl)-2-thioxoimidazolidin-4-one (4k) 

Yield 79 %  (MWI), 32% (Thermal); m.p. 145-146 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.80 (s, 1H, H-5), 7.00  
(dd,2H, J2’’’,6’’’,5.3 Hz,H-2’’’,H6’’’), 7.15  (dd,2H, J3’’’,5’’’,5.3 

Hz,H-3’’’, H-5’’’), 3.68-3.92 (m, 4H, H-2’, H-3’, 2XH-5’), 
3.90-4.10 (m. 1H, H-4’), 4.96 (d, 1H, J 1’2’ 4.2Hz, H-1’),2.00-
2.32 (br s,3H, 3XOH,exchangeable with D2O),7.22 (dd,2H, 
J2’’,6’’,5.6Hz,H-2’’,H6’’), 8.31  (dd,2H, J3’’,5’’,5.6 Hz,H-3’’, H-
5’’)13C NMR (100MHz,DMSO-d6) δ 177 (C-2), 168.2 (C-4), 
65.8 (C-5),84.5 (C-1’), 76.0 (C-2’), 70.6 (C-3’), 76.3 (C-4’), 
61.9 (C-5’), 147.8 (C-1’’),122.5 (C-2’’,C-6’’), 123.6(C-3’’,C-
5’’), 145.4 (C-4’’), 134.0 (C-1’’’), 131.2 (CC-2’’’,C-6’’’),129.4 
(C-3’’’,C-5’’’),132.7 (C-4’’’); EIMS m/z, 479 (M+). Anal. 
Calcd. For C20H18BrN3O7S: C, 50.84; H, 3.40; Cl, 8.17; N, 
8.74; S, 6.69. Found: C, 50.89; H, 3.70; Cl, 8.23; N, 8.60; S, 
6.87. 

1-(β-D-Ribofuranosyl) 5-(4-chlorophenyl)-3-(4-
bromophenyl)-2-thioxoimidazolidin-4-one (4l) 

Yield 80 %  (MWI), 33% (Thermal); m.p. 151-152 0C; 1H 
NMR (400 MHz,DMSO-d6), δ 4.85                                     (s, 
1H, H-5), 7.00  (dd,2H, J2’’’,6’’’,5.3 Hz,H-2’’’,H6’’’), 7.15  
(dd,2H, J3’’’,5’’’,5.3 Hz,H-3’’’, H-5’’’)3.67-3.92 (m, 4H, H-2’, 
H-3’, 2XH-5’), 3.93-4.10 (m. 1H, H-4’), 4.96 (d, 1H, J 1’2’ 
4.2Hz, H-1’),2.10-2.32 (br s,3H, 3XOH,exchangeable with 
D2O), 7.53 (dd,2H, J2’’,6’’,5.6Hz,H-2’’,H6’’), 7.41 (dd,2H, 
J3’’,5’’,5.6 Hz,H-3’’, H-5’’); 13C NMR (100MHz,DMSO-d6) δ 
177 (C-2), 168.2 (C-4), 65.8 (C-5),84.5 (C-1’), 76.0 (C-2’), 
70.6 (C-3’), 76.3 (C-4’), 61.9 (C-5’), 139.8 (C-1’’),123.5 (C-
2’’,C-6’’), 133.6(C-3’’,C-5’’), 120.4 (C-4’’), 134.0 (C-1’’’), 
131.4 (C-2’’’,C-6’’’), 129.0 (C-3’’’,C-5’’’)132.7 (C-4’’’); EIMS 
m/z, 513 (M+). Anal. Calcd. For C20H18ClBrN2O5S: C, 46.84; 
H, 3.40; Cl, 8.17; N, 5.64; S, 6.39. Found: C, 45.89; H, 3.70; 
Cl, 8.23; N, 5.60; S, 6.87. 

RESULTS AND DISCUSSION 

After preliminary experimentation, it was found that the 
three component synthesis  (Scheme 1) was successful 
with montmorillonite K-10 clay supported  intimate 
mixture of ribosyl/deoxyribosyl thioureas , α-halo acid 
and aryl amine  under solvent-free  microwave irradiation 
(MW) at 600 W for times specified in Table 1. Isolation 
and purification by recrystallised from ethanol afforded 2-
thioxoimidazole-4-one N-nucleosides (4a-l) in excellent 
yields (Table 1). 

Other mineral supports viz. silica gel, neutral or basic 
alumina were far less effective resulting in either no 
reaction (in case of basic alumina) or relatively very low 
yields (15-30%) of 4 (in case of silica gel and neutral 
alumina).That the first step in the involves the conversion 
of ribosyl/deoxyribosyl thiourea 1 under reaction 
conditions into corresponding isothiocyanate 
intermediate I (Scheme 1) was supported by trapping by 
p-tolyl thiourea derivatives. 

In order to compare, the final temperature was measured 
by was measured by immersing a glass thermometer into 
the reaction mixture immediately after MW irradiation 
and was found to be <88oC. The reactions were also 
carried out using a thermostated oil-bath at the same 
temperature (88oC) as for the MW activated method but 
for a longer period of time (Table I). It was found that MW 
method has improved the yields significantly. This 
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observation can be rationalized on the basis of the 
formation of dipolar activated complex III from uncharged 
adduct in these reactions and greater stabilization of the 
more dipolar activated complex by dipole-dipole 
interaction with electric field of the microwaves as 
compared to the less polar adduct which may reduce the 
activation energy [G#] resulting in the rate enhancement. 

CONCLUSION 

In conclusion we have developed a navel mineral 
supported  green, facile, high yielding synthetic protocol 
for the preparation of potentially pharmaceutically useful 
2-thioxoimidazole-4-one N-nucleosides starting from 
readily available simple substrate under solvent-free  
microwave irradiation conditions. This expeditious 
chemical transformation led to synthetically readily 
maniulable product and may find application in library 
synthesis of such aglycon modified N-nucleosides. 
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