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1. INTRODUCTION  

Chemical kinetics is often treated as a side issue of the most disciplines of chemical science. Basilar 

principle of chemical kinetics
1-13

 in chemistry of particular importance the last law says temperature 
and so ambient conditions have influence on chemical reactivity. The fundamental passage for the 

development of modern kinetics was brought in light by S.A. Arrhenius
14

 when stage of reaction was 

associated with definite thermodynamic parameters. The two important ℓ-leucine and ℓ–valine was 

taken to be as a substrates identified by Human Nutrition Research Centre of Clermont-Ferrand. 
DCDMH oxidant

15-17
 or its hydrolytic product H2OCl

+
, hypochlorous acidium ion, a strong 

electrophile acts an active oxidizing species. 

2. EXPERIMENTAL  

Reagents and solvents used in the entire investigation were of analytical grade (B.D.H. C.D.H. and 

Acros). The solutions (ℓ-leucine and ℓ–valine) were prepared in requisite volume of glycial acetic 

acid. The oxidant’s (DCDMH) standard solution was prepared. The others solutions of oxalic acid, 

sodium hydroxide, hydrochloric acid were prepared in standard form. The solution of sodium 
thiosulphate was prepared in a doubly distilled water and was standardized against copper sulphate 

solution using KI and starch as an indicator iodometrically. The rate constant (k) was determined by 

integration and least square method. The end-products aliphatic aldehydes were identified by carrying 
spot tests. 

3. RESULTS AND DISCUSSION 

The probe of reactions occur at measurable rate within a temperature range 303 K. The kinetic data 
have been collected under the experimental condition [substrate] >>  [DCDMH] (1.25 – 5.0 × 10

-3
 

mol dm
-3

). The unit slope of plot of log [a-x] vs. time was found to be linear indicating first-order 

dependency of rate. The first-order kinetic rate was obtained within concentration rate of ℓ-leucine 

and ℓ–valine  (0.50 – 5.00 × 10
-2
 mol  dm

-3
). The reaction rate constants was measured at various [H

+
] 

(0.25 – 1.25 mol dm
-3

) (Table:1) . The plot of log k vs. log [H
+
] (Fig. 1) is obtained linear with 

approximately unit slope showing the rate of reaction was found catalyzed and proportional to the first 

power of [HCl]. The rate was enhanced by increasing the percentage composition of solvent polarity. 
Insignificant effect of rate was observed by successive addition of primary salts. The dimethyl 

hydantoin found to retard the reaction rate. The activation and thermodynamic parameters were 

evaluated for the reactions understudy (Table:2). The Arrhenius plots of log k vs. 1/T (Figs. 2 and 3), 
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suggested the more reactive amine has lowest energy of activation  and the thermodynamic parameter 

such as ∆H
#
 and ∆S

#
  play important role in controlling the rates of reactions. 

Mechanism 

The oxidant DCDMH yields the following equilibrium exists.  

 

 

 

 

 

 

 

 

Where,  R = -CH2CH(CH3)2 and  -CH(CH3)2 for corresponding aldehydes.  

The rate law was formulated using steady state approximation as:  

 

The observed order of reactivity was found as :  

ℓ-leucine >   ℓ-valine  

The similar mechanism has also been reported by authors
18-20 

in her previous communication for the 

study of ℓ-AA-DCDMH system. The end-products was identified as characterized by physical 

methods isovaleraldehyde and butyraldehyde respectively. 
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4. CONCLUSION 

1,3-dichloro-5,5-dimethylhydantoin (DCDMH) has been found as a non-hazardous and moderate 

oxidant for the oxidation of ℓ–amino acids. Electrophilic H2O
+
Cl species attack of the carboxylate 

anion of amino acid leads to the formation of short lived intermediate complex at transition state in 

equilibrium with the substrates, which then decomposes in a slow step. The thermodynamic data 

supported the proposed mechanism. 

Table1. Effect of concentration of Acid on rate of reaction  

103 × [DCDMH] (mol dm-3)  =  2.50  (1, 2) ;  

102 × [ℓ-AA] (mol dm-3)       =   2.50  (1, 2) ;  

CH3COOH- H2O % (v/v)      =  50 (1, 2) ; 

Temp.  K   =  303 (1, 2) 
 

S. 

No. 

[H+] 

(mol dm-3) 

104 k1 (s
-1) 

ℓ-leucine 
( (CH3)2CHCH2CHNH2COOH) 

(1) 

ℓ-valine 
( (CH3)2CHCHNH2COOH) 

(2) 

1. 0.25 1.19 0.91 

2. 0.33 1.61 1.34 

3. 0.40 2.25 1.67 

4. 0.50 2.52 2.13 

5. 0.80 4.05 3.82 

6. 1.00 5.11 4.19 

7. 1.25 6.31 4.96 

1. ℓ-leucine          2. ℓ-valine 

 

Fig1. 103[DCDMH] (mol dm-3)=2.50 (1,2); 102[Substrate] (mol dm-3)=2.50 (1,2); HOAc-H2O % (v/v) = 50 

(1,2); Temp.K = 303 (1,2) 
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Fig2. [DCDMH] = 2.50 x 10-3 (mol dm-3); [H+] = 0.80 (mol dm-3); HOAc-H2O = 50% (v/v) 

 

Fig3. [DCDMH] = 2.50 x 10-3 (mol dm-3); [H+] = 0.80 (mol dm-3); HOAc-H2O = 50% (v/v)  
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Table2.  Activation and Thermodynamic parameters for ℓ-amino acids - DCDMH system 

S. 

No. 

ℓ-Amino acid Ea 

(kJ mol
-1

) 

A 

(s
-1

)  

ΔH
#
 

(kJ mol
-1

) 

ΔG
#
 

(kJ mol
-1

) 

–ΔS
#
 

(JK
-1

 mol
-1

) 

1. ℓ-leucine 

[(CH3)2CHCH2CHNH2COOH] 

39.93 1.99 ×103 29.47 84.93 182.09 

2. ℓ-valine 

[(CH3)2CHCHNH2COOH] 

40.54 2.72 ×103 29.06 85.47 185.03 
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