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Kinetic Studies on Heterocyclic Aldehyde (Ketone) Precursor’s 

Material (1a) and Their Heterocyclic Schiff Bases Synthesis 
 

 

For the firest time, the present invention pertains to an alternate synthetic route for heterocyclic 

carboxylic acids using Kinetic Base hydrolysis of heterocyclic aldehyde and heterocyclic quaternary 

salts or Keto methylene heterocyclic quaternary salts, insteade of traditional organic synthetic 

methods,meanwhile, the kinetic of formation pertains preparation of key mainintermediates entities 

suggesting of reaction mechanism. The present invention pertains to multi-step synthetic routes for 
dyes using heterocyclic amino carboxylic acid  characterized with zwitter ions & heterocyclic metal 

enolate complexes as key intermediates insteade of heterocyclic quaternary salts for cyanine dyes 

synthesis.  
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Effect of Molecular Structure on the Base Hydrolysis Rate: 

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0 .0

0 .5

1 .0

1 .5

2 .0

2 .5

F ig .(3 1 ) : F irs t-o rd e r  ra te  p lo ts  fo r  th e  b a s e  h yd ro lys is  o f  1 x 1 0
-4

m o l-d m
-3

 s o lu t io n  

               o f c o m p o u n d  1 b  in  th e  p re s e n c e  o f d if fe re n t c o n c e n tra t io n s  o f N a O H   

               in  a q u e o u s  m e d ia  a t 3 5
o

C  a n d    0 .1  m o l-d m
-3

 

1
 +

 l
o

g
(a

-x
)

t ,
m in .

 

 

  5 %  N a O H

 1 0 %  N a O H

 1 5 %  N a O H

 2 0 %  N a O H

 2 5 %  N a O H

 3 0 %  N a O H

 4 0 %  N a O H

 
 

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0 .0

0 .5

1 .0

1 .5

2 .0

2 .5

F ig .(2 9 ) : F irs t-o rd e r  ra te  p lo ts  fo r  th e  b a s e  h y d ro ly s is  o f  1 x 1 0
-4

 m o l-d m
-3

 s o lu t io n  o f c o m p o u n d  1 a  

              in  th e  p re s e n c e  o f d if fe re n t c o n c e n tra t io n s  o f N a O H   in  a q u e o u s  m e d ia  a t 3 5
o

C

              a n d    0 .1  m o l-d m
-3

.

 t ,
m in .

  5 %  N a O H

 1 0 %  N a O H

 1 5 %  N a O H

 2 0 %  N a O H

 2 5 %  N a O H

 3 0 %  N a O H

 4 0 %  N a O H

1
 +

 l
o

g
(a

-x
)



Concerning,Figures Supplementary files for Paper IB102006 Entitled: ”Kinetics .. 

DOI: 10.35629/6734-1002011220                                      www.ijesi.org                                                  13 | Page 

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0 .0

0 .2

0 .4

0 .6

0 .8

1 .0

1 .2

1 .4

F ig .(3 8 ) :  F irs t -o rd e r  ra te  p lo ts  fo r  th e  b a s e  h y d ro ly s is  o f   1 x 1 0
-4

m o l-d m
-3

 s o lu t io n  o f  c o m p o u n d  1 b

             in  th e  p re s e n c e  o f  2 0 %  s o lu t io n  o f  N a O H   in  a q u e o u s  m e d ia  a t  d if fe re n t  te m p e ra tu re s

             a n d    0 .1  m o l-d m
-3

.  

t ,
m in .

1
 +

 l
o

g
(a

-x
)

 T = 2 0
0

C

 T = 2 5
0

C

 T = 3 0
0

C

 T = 3 5
0

C

 

 

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0 .0

0 .5

1 .0

1 .5

 

 

1
 +

 l
o

g
(a

-x
)

F ig .(3 7 ) :  F irs t -o rd e r  ra te  p lo ts  fo r  th e  b a s e  h y d ro ly s is  o f   1 x 1 0
-4

m o l-d m
-3

 s o lu t io n  o f  c o m p o u n d  1 a  

            in  th e  p re s e n c e  o f  2 0 %  s o lu t io n  o f  N a O H   in  a q u e o u s  m e d ia  a t  d if fe re n t  te m p e ra tu re s

             a n d    0 .1  m o l-d m
-3

.  

t ,
m in .

 T = 2 0
0

C

 T = 2 5
0

C

 T = 3 0
0

C

 T = 3 5
0

C

 

3 2 .0 3 2 .2 3 2 .4 3 2 .6 3 2 .8 3 3 .0 3 3 .2 3 3 .4 3 3 .6 3 3 .8 3 4 .0 3 4 .2 3 4 .4

0 .8

0 .9

1 .0

1 .1

1 .2

1 .3

1 .4

F ig .(3 9 ) :A rrh e n iu s  p lo ts  fo r  th e  b a s e  h y d ro ly s is  o f  1 x 1 0
-4

 m o l-d m
-3

 s o lu t io n  o f  c o m p o u n d s  

           1 a  a n d  1 b  in  a q u e o u s  m e d ia  in  th e  p re s e n c e  o f  2 0 %  N a O H .

                                  

 c o m p o u n d  1 a

 c o m p o u n d  1 b

3
 +

 l
o

g
K

1

1 /T  x 1 0
-4

 
 

 
 

Kinetics of Base Hydrolysis of Acyclic Heterocyclic Schiff Bases Quaternary Iodide Salts (2a,b): 

Effect of Molecular Structure of Acyclic Heterocyclic Schiff Base Quaternary Iodide Salt on the hydrolysis 

Rate: 
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Kinetics Measurments of (5a-d): 
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Kinetics of Formation of 3-Methyl-1-Phenyl (5-Chloro-3-Methyl-1-Phenyl)-Pyrazol-5-One 4(1) [2(4)] 

Mero Cyanine Dyes (8a-d, 9a, b, 10 a, b): 

Effectof Piperidine Concentration: 

 

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0

1 0

2 0

3 0

4 0

5 0

F ig . (6 4 )  :  S e c o n d  o rd e r  ra te  p lo ts  fo r  th e  fo rm a tio n  o f  c o m p o u n d  8 a  u s in g

              d iffe re n t  c o n c e n tra t io n s  o f  c o m p o u n d  4 a  a n d  m e th y lq u in o lin e -2 - iu m  

              s a lt  in  th e  p re s e n c e  o f  0 .2  M  o f  p ip . a t  3 0  
0

C .

t ,m in .

(1
/a

-b
)(

1
/a

-x
)

 1 x 1 0
-4

 2 x 1 0
-4

 3 x 1 0
-4

 4 x 1 0
-4

 6 x 1 0
-4

 8 x 1 0
-4

 1 0 x 1 0
-4

0 2 0 4 0 6 0 8 0 1 0 0 1 2 0

0 .4

0 .6

0 .8

1 .0

1 .2

1 .4

1 .6

1 .8

2 .0

2 .2

2 .4

2 .6

2 .8

 

 

 0 .0 2  M

 0 .0 4  M

 0 .0 6  M

 0 .0 8  M

 0 .1   M

 0 .2   M

 0 .3   M

 0 .4 M

 0 .5 M

2
+

lo
g

(a
-x

)

F ig .(6 3 ):  F irs t-o rd e r  ra te  p lo ts  fo r  th e  fo rm a tio n  o f  c o m p o u n d  8 a  u s in g  4 x 1 0
-4

 m o l-d m
-3

               s o lu t io n  o f  c o m p o u n d  4 a  a n d  o f  m e th y lq u in o lin e -2 - iu m  s a lt  th e  p re s e n c e  o f

                d if fe re n t  c o n c e n tra t io n s  o f  p ip . in  a b s o lu te  E tO H  a t  3 0
o

C .

t ,
m in .

 
FormationMechanism: 
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Effect of Heterocyclic Quaternary Salts Molecular Structure on the Formation Rate: 

 

 
Equation (4) 
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Effect of Medium on the Formation Rate: 
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Effect of Temperature on Formation Rate: 
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Kinetics of Formation of Pyrrolo [5, 4-d] Pyrazol-Zero-3[4(1)] Methine Cyanine Dyes (10a-c): 

Effect of Piperidine Concentration: 
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Formation Mechanism: 
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Equation (6) 
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Effect of Heterocyclic Quaternary Salts Molecular Structure on the Formation Rate: 
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Effect of Medium on the Formation Rate: 
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