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Abstract: 1, 2 - Dichloro benzene on chlorosulphonation by chlorosulphonic acid 
gives 1, 2 - [dichloro] - benzene sulphonyl chloride which on condensation with p 
–amino acetophenone gives 1-[acetyl] - 1’ , 2’ - [dichloro] - dibenz sulphonamide 
derivative. This derivative undergo condensation with 2,4- dichloro benzaldehyde 
gives 1- [3” - (sub. phenyl) - 2” - propene - 1” - one] - 1’ , 2’ - [dichloro] - dibenz 
sulphonamide derivative which on reaction with 99% hydrazine hydrate and 
glacial acetic acid  gives 1-[acetyl]-3- [1’ , 2’ - (dichloro) - dibenz sulphonamide] 
-5 - [2” , 4” - dichloro phenyl] - 2 - pyrazoline derivative. This derivative reacts 
with various substituted aldehydes to give corresponding substituted chalcone 
derivatives [1(a-j)]. Now, these chalcone derivatives [1(a-j)] on condensation 
with urea gives corresponding substituted pyrimidine - 2 - one derivatives [2(a-j)] 
and on condensation with thio-urea gives corresponding substituted pyrimidine- 2 
-thione derivatives [3(a-j)]. Further, these chalcone derivatives [1(a-j)] on 
reaction with 99 % hydrazine hydrate gives 1 - [1’ - (H) - 5’ - (sub. phenyl) - 2’ - 
pyrazoline]- 3 - [1” , 2” - (dichloro) - dibenz sulphonamide] - 5 - [2’’’ , 4’’’ - 
dichloro phenyl]-2- pyrazoline derivatives [4(a-j)] as an intermediate compounds, 
which on condensation with p-acetanilide sulphonyl chloride gives corresponding 
substituted p - acetanilide sulphonyl derivatives [5(a-j)] and on condensation with 
benzoyl chloride gives corresponding substituted benzoyl derivatives [6(a-j)]. 
Structure elucidation of synthesised compounds has been made on the  basis  of  
elemental  analysis,  I.R. spectral  studies  and  1H N.M.R. spectral studies. The 
antimicrobial activity of the synthesised compounds has been studied against the 
cultures “Staphylococcus aureus”, “Escherichia coli” and “Candela albicans”. 
 

Key words: Synthesis,  Heterocyclic  substituted  chalcone  derivatives, pyrazoline  derivatives,  benzoyl 
derivatives, antimicrobial activity. 
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Introduction  

The chalcones are  α , β - unsaturated ketones containing the reactive ketoethylenic group – CO – CH 
= CH –. Presence of  α , β - unsaturated carbonyl system in chalcone makes it biologically active. 
Some substituted chalcones and their derivatives have been reported to possess some interesting 
biological properties such as antibacterial, antifungal1, insecticidal2, anaesthetic3, analgesic, 
ulcerogenic4 etc. 
 Pyrazole belongs to the family of azoles i.e. five-membered ring containing nitrogen and carbon 
atom. The dihydro pyrazoles are called pyrazolines. Some substituted pyrazolines and their derivatives 
have been reported to possess some interesting biological activities such as anticancer5, insecticidal6, 
antibacterial7 etc. 
 The replacement of two -CH units in benzene by nitrogen atoms gives pyrimidines. Some 
substituted pyrimidines and their derivatives have been reported to possess antimicrobial, antitumour 
and antifungal8 activities. It has incidental antiviral activity against herpes and vaccinia infections9. 
 All these observations and the essential role of heterocyclic chalcone derivatives, pyrazoline 
derivatives and pyrimidine derivatives, in certain biological reactions prompted us to synthesise all 
these heterocyclic derivatives [1(a-j) to 6(a-j)]. 

Experimental 
Preparation of 1 , 2 - dichloro benzene sulphonyl  chloride  derivative  

In a 750 ml. three-necked flask, place chlorosulphonic acid (0.01 mol) and cool to 0oc in a freezing 
mixture of ice and salt. Introduce 1 , 2 - dichloro benzene (0.01 mol) from the dropping funnel drop-
wise with constant stirring at such a rate that the temperature of the well-stirred mixture does not rise 
above 5oc. When all the 1 , 2 - dichloro benzene has been added (about 3 hours), stirr the reaction 
mixture for 4 hours and then allow to stand overnight in a refrigerator. Pour the resultant solution onto 
crushed ice, separate the aqueous solution from the oily layer and wash the latter several times by 
decantation with cold water. Now, cool the oil at -10 to -20oc with ice and  calcium  chloride  for  
several  hours, the  almost  pure 1 , 2 - dichloro benzene sulphonyl chloride will crystallise out. Filter  
it  at  the  pump  upon  a  sintered  glass  funnel and  purify  it  by  recrystallisation  from  light  
petroleum.  M. P. 118 oc., Yield 82%. 

Preparation of 1 - [Acetyl] - 1’ ,  2’ - [dichloro] - dibenz sulphonamide derivative  

To a solution of 1 , 2 - dichloro benzene sulphonyl chloride (0.01 mol) in benzene (30 ml), p - amino 
acetophenone (0.01 mol) was added and the reaction mixture was refluxed on water bath at 80-90oc 
gently for about 5-6 hours. After the completion of reaction, the resultant solution was concentrated to 
half of its volume and cooled in an ice-bath. The solid separated was filtered, washed with hot water, 
dried and crystallised from ethanol. M. P. 127 oc., Yield 76%. 

Preparation of 1 - [3’’ - (2’’’ , 4’’’ -Dichloro phenyl) - 2’’ - propene - 1’’ - one] - 1’ , 2’ - 
[dichloro]-dibenz sulphonamidederivative 

To a well-stirred solution of 1 - [acetyl] - 1’, 2’ - [dichloro] - dibenz sulphonamide (0.01 mol) in 
ethanol (40 ml)  and  40%  sodium  hydroxide  (condensing  agent) (25 ml); 2, 4 - dichloro 
benzaldehyde (0.01 mol) was added slowly at 0-5oc. After the completion of addition, the reaction 
mixture was stirred for further 3 hours and left overnight. The content was then poured over crushed 
ice and acidified with dilute HCl. The resulting solid so obtained was filtered, washed several times 
with distilled water, dried and crystallised from ethanol. M. P. 132oc., Yield 78%. 
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Preparation of 1 - [acetyl] - 3 - [1’ , 2’ - (dichloro) - dibenz sulphonamide] - 5 - [2’’ , 4’’ - 
dichloro phenyl] - 2 - pyrazoline derivative 

To a solution of 1 - [3’’ - (2’’’, 4’’’ - dichloro phenyl) - 2’’ - propene - 1’’ - one] - 1’, 2’ - [dichloro] - 
dibenz sulphonamide (0.01 mol) in ethanol (30 ml), a 99% hydrazine hydrate (0.015 mol) was added 
drop-wise followed by glacial acetic acid (10 ml) and the reaction mixture was refluxed on water bath 
at 70-80oc gently for about 8-10 hours. After the completion of reaction, the reaction mixture was 
concentrated and cooled, the resulting solid so obtained was filtered, washed several times with 
distilled  water,  dried  and  crystallised  from  ethanol.    M. P. 143 oc., Yield 76%. 

Preparation of 1 - [3’’ - (2’’’ - hydroxy phenyl) - 2’’ - propene - 1’’ - one] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline derivative [1(a)]  

To a well-stirred solution of 1 - [acetyl] - 3 - [1’, 2’ - (dichloro) - dibenz sulphonamide] - 5 - [2’’, 4’’ - 
dichloro phenyl] - 2 - pyrazoline (0.001 mol) in ethanol  (30 ml)  and  40%  sodium  hydroxide  
(condensing  agent) (15 ml); 2 - hydroxy benzaldehyde (0.001 mol) was added slowly at 0-5oc. After 
the completion of addition, the reaction mixture was stirred for further 3 hours and left overnight. The 
content was then poured over crushed ice and acidified with dilute HCI. The resulting solid so obtained 
was filtered, washed several times with distilled water, dried and crystallised from ethanol. M. P. 
152oc., Yield 70%. 
 Similarly, the remaining substituted chalcone derivatives [1(b-j)] were prepared by the same 
procedure as discussed above. 
 Physical and Analytical data of compounds [1(a-j)] are presented in Table-1 and Antimicrobial 
data of compounds [1(a-j)] are presented in Table-7. 

Preparation of 1 - [1’’ - (h) - 6’’ - (2’’’ -Hydroxy phenyl) - pyrimidine - 2’’ - one] - 3 - [1’ , 2’ - (dichloro) 
- dibenz  sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 -pyrazoline derivative [2(a)]  

A mixture of 1 - [3’’ - (2’’’ - hydroxy phenyl) -  2’’ - propene - 1’’ - one] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline [1(a)] (0.001 mol) and urea 
(0.001 mol) was dissolved  in  ethanol  (30 ml).  A  dilute  hydrochloric  acid (1 ml) was added as a 
cyclising agent and the reaction mixture was refluxed on water bath at 70-80oc gently for about 5-6 
hours. The reaction mixture was then filtered while hot, allowed to cool and neutralised with NaOH. 
The resulting solid so obtained was filtered, washed several times with distilled water, dried and 
crystallised from ethanol. M. P. 215oc., Yield 65%. 
 Similarly, the remaining substituted pyrimidine - 2 - one derivatives [2(b-j)] were prepared by the 
same procedure as discussed above. 
 Physical and Analytical data of compounds [2(a-j)] are presented in Table-2 and Antimicrobial 
data of compounds [2(a-j)] are presented in Table-8. 

Preparation of 1 - [1’’ - (h) - 6’’ - (2’’’ - hydroxy phenyl) - pyrimidine -  2’’ - thione] - 3 - [1’ , 2’ - 
(dichloro) - dibenz  sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl - 2 - pyrazoline derivative [3(a)]  

A mixture of 1 - [3’’ - (2’’’ - hydroxy phenyl) -  2’’ - propene - 1’’ - one] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline [1(a)] (0.001 mol) and thio-
urea (0.001 mol) was dissolved in ethanol (30 ml). A 20% sodium hydroxide solution (1 ml) was 
added as a cyclising agent and the reaction mixture was refluxed on water bath at 70-80oc gently for 
about 5-6 hours. The reaction mixture was then filtered while hot, allowed to cool and neutralised with 
dilute HCl. The resulting solid so obtained was filtered, washed several times with distilled water, 
dried and crystallised from ethanol. M. P. 223oc., Yield 65%. 
 Similarly, the remaining substituted pyrimidine - 2 - thione derivatives [3(b-j)] were prepared by 
the same procedure as discussed above. 
 Physical and Analytical data of compounds [3(a-j)] are presented in Table-3 and Antimicrobial 
data of compounds [3(a-j)] are presented in Table-9. 
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Preparation of 1 - [1’’ - (h) - 5’’ - (2’’’ - hydroxy phenyl) - 2’’ - pyrazolinyl] - 3 - [1’ , 2’ -(dichloro) - 
dibenz  sulphonamide] - 5 -[2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline derivative [4(a)] [intermediate 
compound] 

To a solution of 1 - [3’’ - (2’’’ - hydroxy phenyl) - 2’’ - propene - 1’’ - one] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline [1(a)] (0.001 mol) in 
ethanol (30 ml), a 99% hydrazine hydrate (0.0015 mol) was added drop-wise and the reaction mixture 
was refluxed on water bath at 70-80oc gently for about 4-5 hours. After the completion of reaction, the 
reaction mixture was evaporated under vaccum and the resulting solid so obtained was filtered, washed 
several times with distilled water, dried and crystallised from ethanol. M. P. 162oc., Yield 68%. 
 Similarly, the remaining substituted 1 - (H) -pyrazoline derivatives [4(b-j)] [Intermediate 
compounds] were prepared by the same procedure as discussed above. 
 Physical and Analytical data of compounds [4(a-j)] are presented in Table-4 and Antimicrobial 
data of compounds [4(a-j)] are presented in Table-10. 

Preparation of 1 - [1’’ - (p - acetanilide sulphonyl) -  5’’  - (2’’’ - hydroxy  phenyl) - 2’’ - pyrazolinyl] 
- 3 - [1’ , 2’ - (dichloro) - dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline 
derivative [5(a)] 

A solution of 1 - [1’’ - (H) - 5’’ - (2’’’ -hydroxy phenyl) - 2’’ - pyrazolinyl] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline [4(a)] [Intermediate 
compound] (0.001 mol) in pyridine (30 ml) was cooled in an ice-bath at 0-5oc and to it, p - acetanilide 
sulphonyl chloride (0.001 mol) was added slowly with constant stirring. The reaction mixture was 
further stirred for 4-5 hours and the content was then poured over crushed ice and acidified with dilute 
HCl. The resulting solid so obtained was filtered, washed several times with distilled water, dried and 
crystallised from ethanol. M. P. 205oc., Yield 66%. 
 Similarly, the remaining substituted p - acetanilide sulphonyl derivatives [5(b-j)] were prepared 
by the same precedure as discussed above.  
 Physical and Analytical data of compounds [5(a-j)] are presented in Table-5 and Antimicrobial 
data of compounds [5(a-j)] are presented in Table-11. 

Preparation of 1 - [1’’ - (benzoyl) - 5’’ - (2’’’ - hydroxy phenyl) - 2’’ - pyrazolinyl] - 3 - [1’, 2’ - (dichloro) - 
dibenz  sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline derivative [6(a)] 

To a solution of 1 - [1’’ - (H) - 5’’ - (2’’’ -hydroxy phenyl) - 2’’ - pyrazolinyl] - 3 - [1’, 2’ - (dichloro) - 
dibenz sulphonamide] - 5 - [2’’’’ , 4’’’’ - dichloro phenyl] - 2 - pyrazoline [4(a)] [Intermediate 
compound] (0.001 mol) in pyridine (30 ml), benzoyl chloride (0.001 mol) was added drop-wise with 
constant stirring and the reaction mixture was further stirred at room temperature for 4-5 hours. The 
content was then poured over crushed ice and ice and acidified with dilute HCl. The resulting solid so 
obtained was filtered, washed several times with distilled water, dried and crystallised from ethanol. 
M. P. 186oc., Yield 65%. 
 Similarly, the remaining substituted benzoyl derivatives [6(b-j)] were prepared by the same 
procedure as discussed above. 
 Physical and Analytical data of compounds [6(a-j)] are presented in Table-6 and Antimicrobial 
data of compounds [6(a-j)] are presented in Table-12. 
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Table 1. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [1(a-j)] 

% Analysis            Found 
(Calcd.) Compd. 

No. R M. F.                  
[M. W. g/m)] 

M. 
P. 

(oC) 

Yield 
(%) 

C % H % N % 

1  a. 2-OH C30H21N3O4SCI4 
(661.0) 152 70 54.43 

(54.46) 
3.16 

(3.18) 
6.34 

(6.35) 

1  b. 2-CI C30H20N3O3SCI5 
(679.5) 164 65 52.96 

(52.98) 
2.90 

(2.94) 
6.15 

(6.18) 

1  c. 3-CI C30H20N3O3SCI5 
(679.5) 168 68 52.96 

(52.98) 
2.91 

(2.94) 
6.15 

(6.18) 

1  d. 2-NO2 
C30H20N4O5SCI4 

(690.0) 160 64 52.13 
(52.17) 

2.88 
(2.90) 

8.08 
(8.11) 

1  e. 3-NO2 
C30H20N4O5SCI4 

(690.0) 174 62 52.14 
(52.17) 

2.88 
(2.90) 

8.07 
(8.11) 

1  f. 4-NO2 
C30H20N4O5SCI4 

(690.0) 165 60 52.13 
(52.17) 

2.87 
(2.90) 

8.07 
(8.11) 

1  g. 2-OCH3 
C31H23N3O4SCI4 

(675.0) 148 67 55.09 
(55.11) 

3.37 
(3.41) 

6.19 
(6.22) 

1  h. 3-OCH3-4-OH C31H23N3O5SCI4 
(691.0) 163 65 53.82 

(53.83) 
3.30 

(3.33) 
6.06 

(6.08) 

1  i. 4-OCH3 
C31H23N3O4SCI4 

(675.0) 155 68 55.10 
(55.11) 

3.38 
(3.41) 

6.19 
(6.22) 

1  j. 3, 4, 5 -OCH3)3 
C33H27N3O6SCI4 

(735.0) 166 64 53.85 
(53.88) 

3.65 
(3.67) 

5.69 
(5.71) 

 
Table 2. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [2(a-j)] 

% Analysis        Found (Calcd.) Compd. 
No. R M. F.                [M. 

W. (g/m)] 
M. P. 
(oC) 

Yield 
(%) 

C % H % N % 

2  a. 2-OH C31H23N5O4SCI4 
(703.0) 215 65 52.90 

(52.92) 
3.24 

(3.27) 
9.92 

(9.96) 

2  b. 2-CI C31H22N5O3SCI5 
(721.5) 187 62 51.53 

(51.56) 
3.01 

(3.05) 
9.67 

(9.70) 

2  c. 3-CI C31H22N5O3SCI5 
(721.5) 192 68 51.53 

(51.56) 
3.02 

(3.05) 
9.68 

(9.70) 

2  d. 2-NO2 
C31H22N6O5SCI4 

(732.0) 178 65 50.78 
(50.82) 

2.97 
(3.00) 

11.45 
(11.47) 

2  e. 3-NO2 
C31H22N6O5SCI4 

(732.0) 185 64 50.79 
(50.82) 

2.97 
(3.00) 

11.44 
(11.47) 

2  f. 4-NO2 
C31H22N6O5SCI4 

(732.0) 172 60 50.78 
(50.82) 

2.96 
(3.00) 

11.44 
(11.47) 

2  g. 2-OCH3 
C32H25N5O4SCI4 

(717.0) 203 67 53.55 
(53.56) 

3.46 
(3.49) 

9.72 
(9.76) 

2  h. 3-OCH3-4-
OH 

C32H25N5O5SCI4 
(733.0) 175 66 52.36 

(52.39) 
3.38 

(3.41) 
9.53 

(9.55) 

2  i. 4-OCH3 
C32H25N5O4SCI4 

(717.0) 195 62 53.54 
(53.56) 

3.46 
(3.49) 

9.73 
(9.76) 

2  j. 3, 4, 5 -
(OCH3)3 

C34H29N5O6SCI4 
(777.0) 197 64 52.49 

(52.51) 
3.71 

(3.73) 
8.97 

(9.00) 
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Table 3. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [3(a-j)] 

% Analysis              Found 
(Calcd.) Comp. 

No. R M. F.                     
[M. W. (g/m)] 

M. P. 
(oC) 

Yield 
(%) 

C % H % N % 

3  a. 2-OH C31H23N5O3S2CI4 
(719.0) 223 65 51.71 

(51.74) 
3.18 

(3.20) 
9.70 

(9.73) 

3  b. 2-CI C31H22N5O2S2Cl5 
(735.5) 195 56 50.42 

(50.44) 
2.95 

(2.98) 
9.45 

(9.49) 

3  c. 3-CI C31H22N5O2S2Cl5 
(737.5) 202 64 50.41 

(50.44) 
2.95 

(2.98) 
9.46 

(9.49) 

3  d. 2-NO2 
C31H22N6O4S2Cl4 

(748.0) 185 67 49.69 
(49.73) 

2.91 
(2.94) 

11.20 
(11.23) 

3  e. 3-NO2 
C31H22N6O4S2Cl4 

(748.0) 190 59 49.70 
(49.73) 

2.92 
(2.94) 

11.20 
(11.23) 

3  f. 4-NO2 
C31H22N6O4S2Cl4 

(748.0) 182 58 49.70 
(49.73) 

2.91 
(2.94) 

11.19 
(11.23) 

3  g. 2-OCH3 
C32H25N5O3S2Cl4 

(733.0) 217 67 52.37 
(52.39) 

3.38 
(3.41) 

9.52 
(9.55) 

3  h. 3-OCH3-
4-OH 

C32H25N5O4S2Cl4 
(749.0) 180 68 51.23 

(51.27) 
3.33 

(3.34) 
9.30 

(9.34) 

3  i. 4-OCH3 
C32H25N5O3S2Cl4 

(733.0) 212 62 52.36 
(52.39) 

3.38 
(3.41) 

9.53 
(9.55) 

3  j. 3, 4, 5 -
(OCH3)3 

C34H29N5O5S2Cl4 
(793.0) 207 66 51.42 

(51.45) 
3.64 

(3.66) 
8.81 

(8.33) 

Table 4. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [4(a-j)] 

% Analysis          Found 
(Calcd.) Compd. 

No. R M. F.                      
[M. W. (g/m)] 

M. P. 
(oC) 

Yield 
(%) 

C % H % N % 

4  a. 2-OH C30H21N5O3SCl4 
(673.0) 162 68 53.46 

(53.49) 
3.10 

(3.12) 
10.37 

(10.40) 

4  b. 2-CI C30H20N5O2SCl5 
(691.5) 167 64 52.02 

(52.06) 
2.86 

(2.89) 
10.09 

(10.12) 

4  c. 3-CI C30H20N5O2SCl5 
(691.5) 172 65 52.03 

(52.06) 
2.85 

(2.89) 
10.09 

(10.12) 

4  d. 2-NO2 
C30H20N6O4SCl4 

(702.0) 158 68 51.25 
(51.28) 

2.83 
(2.85) 

11.94 
(11.96) 

4  e. 3-NO2 
C30H20N6O4SCl4 

(702.0) 165 63 51.25 
(51.28) 

2.82 
(2.85) 

11.95 
(11.96) 

4  f. 4-NO2 
C30H20N6O4SCl4 

(702.0) 155 62 51.26 
(51.28) 

2.83 
(2.85) 

11.94 
(11.96) 

4  g. 2-OCH3 
C31H23N5O3SCl4 

(687.0) 160 66 54.11 
(54.15) 

3.31 
(3.35) 

10.16 
(10.19) 

4  h. 3-OCH3-
4-OH 

C31H23N5O4SCl4 
(703.0) 168 70 52.90 

(52.92) 
3.24 

(3.27) 
9.92 

(9.96) 

4  i. 4-OCH3 
C31H23N5O3SCl4 

(687.0) 162 63 54.13 
(54.15) 

3.32 
(3.35) 

10.17 
(10.19) 

4  j. 3, 4, 5 -
(OCH3)3 

C33H27N5O5SCl4 
(747.0) 178 65 52.98 

(53.01) 
3.59 

(3.61) 
9.34 

(9.37) 
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Table 5. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [5(a-j)] 

% Analysis                               
Found (Calcd.) Comp. 

No. R M. F.                           
[M. W. (g/m)] 

M. P. 
(oC) 

Yield 
(%) 

C % H % N % 

5  a. 2-OH C38H30N6O6S2Cl4 
(872.0) 205 66 52.27 

(52.29) 
3.41 

(3.44) 
9.60 

(9.63) 

5  b. 2-CI C38H29N6O5S2Cl5 
(890.5) 183 68 51.18 

(51.21) 
3.24 

(3.26) 
9.40 

(9.43) 

5  c. 3-CI C38H29N6O5S2Cl5 
(890.5) 175 65 51.18 

(51.21) 
3.23 

(3.26) 
9.41 

(9.43) 

5  d. 2-NO2 
C38H29N7O7S2Cl4 

(901.0) 180 64 50.57 
(50.61) 

3.20 
(3.22) 

10.85 
(10.88) 

5  e. 3-NO2 
C38H29N7O7S2Cl4 

(901.0) 185 62 50.58 
(50.61) 

3.19 
(3.22) 

10.86 
(10.88) 

5  f. 4-NO2 
C38H29N7O7S2Cl4 

(901.0) 177 60 50.58 
(50.61) 

3.20 
(3.22) 

10.85 
(10.88) 

5  g. 2-OCH3 
C39H32N6O6S2Cl4 

(886.0) 153 66 52.80 
(52.82) 

3.57 
(3.61) 

9.46 
(9.48) 

5  h. 3-OCH3-
4-OH 

C39H32N6O7S2Cl4 
(902.0) 168 65 51.85 

(51.88) 
3.52 

(3.55) 
9.27 

(9.31) 

5  i. 4-OCH3 
C39H32N6O6S2Cl4 

(886.0) 158 63 52.79 
(52.82) 

3.58 
(3.61) 

9.45 
(9.48) 

5  j. 3, 4, 5 -
(OCH3)3 

C41H36N6O8S2Cl4 
(946.0) 196 67 51.97 

(52.00) 
3.78 

(3.80) 
8.86 

(8.88) 
 
Table 6. PHYSICAL AND ANALYTICAL DATA OF COMPOUNDS [6(a-j)] 

% Analysis                                
Found (Calcd.) Comp. 

No. R M. F.                      
[M. W. (g/m)] 

M. P. 
(oC) 

Yield 
(%) 

C % H % N % 

6  a. 2-OH C37H27N5O4SCl4 
(779.0) 186 65 56.98 

(57.00) 
3.43 

(3.46) 
8.96 

(8.98) 

6  b. 2-CI C37H26N5O3SCl5 
(797.5) 177 67 55.64 

(55.67) 
3.25 

(3.26) 
8.74 

(8.78) 

6  c. 3-CI C37H26N5O3SCl5 
(797.5) 170 70 55.64 

(55.67) 
3.24 

(3.26) 
8.75 

(8.78) 

6  d. 2-NO2 
C37H26N6O5SCl4 

(808.0) 173 68 54.91 
(54.95) 

3.19 
(3.22) 

10.37 
(10.40) 

6  e. 3-NO2 
C37H26N6O5SCl4 

(808.0) 175 63 54.92 
(54.95) 

3.18 
(3.22) 

10.38 
(10.40) 

6  f. 4-NO2 
C37H26N6O5SCl4 

(808.0) 168 62 54.91 
(54.95) 

3.18 
(3.22) 

10.38 
(10.40) 

6  g. 2-OCH3 
C38H29N5O4SCl4 

(793.0) 188 64 57.48 
(57.50) 

3.64 
(3.66) 

8.82 
(8.83) 

6  h. 3-OCH3-
4-OH 

C38H29N5O5SCl4 
(809.0) 158 68 56.33 

(56.36) 
3.54 

(3.58) 
8.63 

(8.65) 

6  i. 4-OCH3 
C38H29N5O4SCl4 

(793.0) 182 60 57.47 
(57.50) 

3.63 
(3.66) 

8.81 
(8.83) 

6  j. 3, 4, 5 -
(OCH3)3 

C40H33N5O6SCl4 
(853.0) 192 63 56.24 

(56.27) 
3.85 

(3.87) 
8.18 

(8.21) 
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Table 7. ANTIMICROBIAL DATA OF COMPOUNDS [1(a-j)] 

Zone of Inhibition (m.m.) Compd. 
No. R Staphylococcus aureus 

(Antibacterial) 
Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

1  a. 2-OH 12.0 10.0 8.0 

1  b. 2-CI 10.0 9.0 7.0 

1  c. 3-CI 9.0 9.0 5.0 

1  d. 2-NO2 12.0 11.0 7.0 

1  e. 3-NO2 11.0 10.0 6.0 

1  f. 4-NO2 8.0 9.0 4.0 

1  g. 2-OCH3 9.0 8.0 5.0 

1  h. 3-OCH3- 4-OH 11.0 10.0 7.0 

1  i. 4-OCH3 10.0 9.0 6.0 

1  j. 3, 4, 5 -(OCH3)3 11.0 12.0 8.0 

 
 
Table 8. ANTIMICROBIAL DATA OF COMPOUNDS [2(a-j)] 

Zone of Inhibition (m.m.) Compd. 
No. R Staphylococcus aureus 

(Antibacterial) 
Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

2  a. 2-OH 10.0 10.0 7.0 

2  b. 2-CI 8.0 9.0 5.0 

2  c. 3-CI 9.0 8.0 4.0 

2  d. 2-NO2 11.0 10.0 7.0 

2  e. 3-NO2 10.0 12.0 8.0 

2  f. 4-NO2 8.0 9.0 5.0 

2  g. 2-OCH3 11.0 9.0 6.0 

2  h. 3-OCH3-4-OH 12.0 12.0 8.0 

2  i. 4-OCH3 9.0 7.0 6.0 

2  j. 3, 4, 5 -(OCH3)3 10.0 11.0 7.0 
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Table 9. ANTIMICROBIAL DATA OF COMPOUNDS [3(a-j)] 

Zone of Inhibition (m.m.) Compd. 
No. R Staphylococcus aureus 

(Antibacterial) 
Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

3  a. 2-OH 9.0 10.0 7.0 

3  b. 2-CI 10.0 8.0 6.0 

3  c. 3-CI 7.0 7.0 4.0 

3  d. 2-NO2 11.0 12.0 8.0 

3  e. 3-NO2 10.0 11.0 6.0 

3  f. 4-NO2 8.0 9.0 5.0 

3  g. 2-OCH3 12.0 10.0 8.0 

3  h. 3-OCH3- 4-OH 11.0 12.0 7.0 

3  i. 4-OCH3 8.0 7.0 4.0 

3  j. 3, 4, 5 -(OCH3)3 9.0 7.0 5.0 

 
 
Table 10. ANTIMICROBIAL DATA OF COMPOUNDS [4(a-j)] 

Zone of Inhibition (m.m.) Compd. 
No. R Staphylococcus aureus 

(Antibacterial) 
Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

4  a. 2-OH 12.0 11.0 8.0 

4  b. 2-CI 9.0 9.0 5.0 

4  c. 3-CI 7.0 8.0 4.0 

4  d. 2-NO2 11.0 10.0 6.0 

4  e. 3-NO2 12.0 10.0 7.0 

4  f. 4-NO2 8.0 11.0 6.0 

4  g. 2-OCH3 11.0 12.0 8.0 

4  h. 3-OCH3-  4-OH 11.0 10.0 7.0 

4  i. 4-OCH3 9.0 9.0 6.0 

4  j. 3, 4, 5 -(OCH3)3 11.0 12.0 8.0 
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Table 11.ANTIMICROBIAL DATA OF COMPOUNDS [5(a-j)] 

Zone of Inhibition (m.m.) Compd. 
No. R Staphylococcus aureus 

(Antibacterial) 
Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

5  a. 2-OH 12.0 12.0 8.0 

5  b. 2-CI 9.0 10.0 5.0 

5  c. 3-CI 10.0 12.0 7.0 

5  d. 2-NO2 11.0 9.0 7.0 

5  e. 3-NO2 10.0 8.0 6.0 

5  f. 4-NO2 12.0 10.0 8.0 

5  g. 2-OCH3 8.0 8.0 4.0 

5  h. 3-OCH3 -4-OH 11.0 10.0 7.0 

5  i. 4-OCH3 9.0 11.0 6.0 

5  j. 3, 4, 5 -(OCH3)3 8.0 7.0 4.0 

 
 
Table 12. ANTIMICROBIAL DATA OF COMPOUNDS [6(a-j)] 

Zone of Inhibition (m.m.) 
Compd. 

No. R Staphylococcus aureus 
(Antibacterial) 

Escherichia coli 
(Antibacterial) 

Candela albicans 
(Antifungal) 

6  a. 2-OH 11.0 12.0 8.0 

6  b. 2-CI 7.0 9.0 4.0 

6  c. 3-CI 9.0 10.0 6.0 

6  d. 2-NO2 11.0 8.0 7.0 

6  e. 3-NO2 12.0 11.0 8.0 

6  f. 4-NO2 10.0 10.0 6.0 

6  g. 2-OCH3 12.0 10.0 8.0 

6  h. 3-OCH3- 4-OH 9.0 11.0 7.0 

6  i. 4-OCH3 8.0 7.0 5.0 

6  j. 3, 4, 5 -(OCH3)3 10.0 8.0 6.0 
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Materials and Methods 
All melting points were determined in open capillaries in a liquid paraffin bath and are uncorrected. 
The I. R. spectra were recorded with KBr pellets on Perkin - Elmer - 783 spectrophotometer and 1H 
N.M.R. spectra were recorded on a Varian Geminy 200 MHz spectrophotometer with CDCl3 / DMSO-
d6 as a solvent using tetramethylsilane (T.M.S.) as an internal standard; the chemical shift values are in 
 δ ppm. The purity of the compounds was checked by thin layer chromatography (T.L.C.) on silica gel 
coated glass plates. The elemental analysis (i.e. C, H and N analysis) has been done on Carlo - Erba - 
1108 analyzer and the values are within the permissible limits (i.e. + 0.5) of their calculated values.   

Antimicrobial activity 
Antimicrobial activity of newly synthesised compounds was studied against gram-positive bacteria  
“Staphylococcus aureus” and gram-negative bacteria  “Escherichia coli”  (for antibacterial activity) 
and against the culture “Candela albicans” (for antifungal activity). The antimicrobial screening was 
carried out by cup - plate method10 at a concentration of 50 µg/mL in solvent D.M.F. The zone of 
inhibition was measured in mm. The antimicrobial activity of the synthesised compounds was 
compared with standard drugs Ampicillin, Penicillin and Tetracycline at the same concentration. 

Results and Discussion 
The antimicrobial activities of newly synthesised compounds were compared with known antibiotics 
like Ampicillin, Penicillin and Tetracycline and all the compounds show moderate to good activity. 
Structure elucidation of synthesised compounds has been made on the basis of elemental analysis, I.R. 
spectral studies and 1H N.M.R. spectral studies and all the compounds gave satisfactory elemental 
analysis, I.R. and 1H N.M.R. spectral measurements. 

I.R. Spectral Studies 
� I.R. (cm-1) (KBr) spectral data of compound [1(e)] :-   
1662 ν (C=O stretching, chalcone moiety); 1604 ν (C=N stretching, pyrazoline moiety); 1585 ν (C=C 
stretching, chalcone moiety); 1526 ν (N=O stretching, Ar-NO2 at phenyl  ring  of  chalcone  moiety);   
1474 ν (C-H bending, -CH2-  of  pyrazoline  ring);  1348  ν  (S=O  stretching,  Ar-SO2NH-Ar); 735 ν 
(C-Cl stretching, Ar-Cl at phenyl ring). 
�     I.R. (cm-1) (KBr) spectral data of compound [2(b)] :-   
3400 ν (N-H stretching, pyrimidine moiety); 1658 ν (C=O stretching, pyrimidine moiety); 1600 ν 
(C=N stretching, pyrazoline moiety); 1465 ν (C-H bending, -CH2- of pyrazoline ring); 1340 ν (S=O 
stretching, Ar-SO2NH-Ar); 745 ν (C-Cl stretching, Ar-Cl at phenyl ring). 
� I.R. (cm-1) (KBr) spectral data of compound [3(i)] :-  
3367 ν (N-H stretching, pyrimidine moiety); 2833 ν (C-H stretching, Ar-OCH3 at phenyl ring); 1604 ν 
(C=N stretching, pyrazoline moiety); 1471 ν (C-H bending, -CH2- of pyrazoline ring); 1352 ν (S=O 
stretching, Ar-SO2NH-Ar); 1198 ν (C=S stretching, pyrimidine moiety);  736 ν (C-Cl stretching, Ar-Cl 
at phenyl ring). 
� I.R. (cm-1) (KBr) spectral data of compound [4(c)] :-  
3400 ν (N-H stretching, pyrazoline moiety); 1610 ν (C=N stretching, pyrazoline moiety); 1468 ν (C-H 
bending, -CH2- of pyrazoline ring); 1345 ν (S=O stretching, Ar-SO2NH-Ar); 750 ν (C-Cl stretching, 
Ar-Cl at phenyl ring). 
� I.R. (cm-1) (KBr) spectral data of compound [5(j)] :-  
3380 ν (N-H stretching, Ar-NH-CO-CH3); 2964 ν (C-H stretching, -CO-CH3); 2832 ν (C-H stretching, 
Ar-OCH3 at phenyl ring); 1657 ν (C=O stretching, -NH-CO-); 1606 ν (C=N stretching, pyrazoline 
moiety); 1450 ν (C-H bending, -CH2- of pyrazoline ring); 1348 ν (S=O stretching, Ar-SO2NH-Ar); 
1170 ν (S=O stretching, Ar-SO2-Ar); 745 ν (C-Cl stretching, Ar-Cl at phenyl ring). 
� I.R. (cm-1) (KBr) spectral data of compound [6(g)] :-  
2834 ν (C-H stretching, Ar-OCH3 at phenyl ring); 1665 ν (C=O stretching, Ar-CO-Ar); 1610 ν (C=N 
stretching, pyrazoline moiety); 1462 ν (C-H bending, -CH2- of pyrazoline ring); 1352 ν (S=O 
stretching, Ar-SO2NH-Ar); 736 ν (C-Cl stretching, Ar-Cl at phenyl ring). 
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1H  N.M.R. Spectral Studies 
� 1H N.M.R. (CDCl3) spectral data of compound [1(f)] :- 
3.30 δ ppm (s,  2H,  -CH2- of pyrazoline ring); 3.38 δ ppm (s,  1H,  Ar-CH); 7.03 to 7.75 δ ppm (m,  
14H,  Ar-H);  7.79  δ  ppm  (d,  1H,  -CH=CH-Ar);  8.14  δ  ppm  (d,  1H,  -CO-CH=CH-);  8.22 δ 
ppm (s,  1H,  Ar-SO2NH-Ar).   
� 1H N.M.R. (CDCl3) spectral data of compound [2(i)] :- 
3.27 δ ppm (s,  2H,  -CH2- of pyrazoline ring); 3.35 δ ppm (s,  2H,  -CH2- of pyrimidine ring); 3.41 δ 
ppm (s,  1H,   Ar-CH); 3.78 δ ppm (s,  3H,  Ar-OCH3 at phenyl ring); 7.01 to 7.71 δ ppm (m,  14H,  
Ar-H); 7.84 δ ppm (s,  1H,  -NH- of pyrimidine ring); 8.24 δ ppm (s,  1H,  Ar-SO2NH-Ar).  
� 1H N.M.R. (CDCl3) spectral data of compound [3(g)] :- 
3.28 δ ppm (s,  2H,  -CH2- of pyrazoline ring); 3.33 δ ppm (s,  2H,  -CH2- of pyrimidine ring); 3.40 δ 
ppm (s,  1H,   Ar-CH); 3.80 δ ppm (s,  3H,  Ar-OCH3 at phenyl ring); 6.99 to 7.68 δ ppm (m,  14H,  
Ar-H); 7.83 δ ppm (s,  1H,  -NH- of pyrimidine ring); 8.20 δ ppm (s,  1H,  Ar-SO2NH-Ar).  
� 1H  N.M.R.   (CDCl3   +   DMSO - d6)   spectral   data   of compound [4(b)] :- 
3.31 δ ppm (s,  4H,  2×-CH2- of pyrazoline ring); 3.39 δ ppm (s,  1H,  Ar-CH); 7.05 to 7.72 δ ppm (m,  
14H,  Ar-H); 7.80 δ ppm (s,  1H,  -NH- of pyrazoline ring); 8.21 δ ppm (s,  1H,  Ar-SO2NH-Ar).   
� 1H N.M.R. (CDCl3) spectral data of compound [5(j)] :- 
3.33 δ ppm (s,  4H,  2×-CH2- of pyrazoline ring); 3.42 δ ppm (s,  1H,  Ar-CH);  3.60 δ ppm (s,  3H,  -
CO-CH3);  3.79 δ ppm (s,  6H,  Ar-OCH3 at phenyl ring); 3.83 δ ppm, 3.85 δ ppm (s each,  3H,  2×Ar-
OCH3  at  phenyl  ring); 5.71 δ ppm (s,  1H,  Ar-NH-CO-);  7.04  to  7.76  δ  ppm (m,  16H,  Ar-H);  
8.22 δ ppm (s,  1H,  Ar-SO2NH-Ar).   
� 1H  N.M.R.   (CDCl3   +   DMSO - d6)   spectral   data   of compound [6(d)] :- 
3.32 δ ppm (s,  4H,  2×-CH2- of pyrazoline ring); 3.44 δ ppm (s,  1H,  Ar-CH); 7.00 to 7.78 δ ppm (m,  
19H,  Ar-H); 8.19 δ ppm (s,  1H,  Ar-SO2NH-Ar). 
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