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THE NATURE: OF IWTERMEDIATES OF I S O ~ R I S A T I O H  AND OF MTCLEO- 
PHILIC SUBSTITUTION OF 
VAT I Vli S 

P-CHLOROALKYLTHIOCARBOXYLIC ACID DERI- 

Juoeas J. Kulys and Liuda Po Rasteikien6 

I n s t i t u t e  of Biochemistry, Academy of Sciences of Lithuanian 
SSR, Vilnius, USSR 

The addition of sulfenchlorides t o  the derivatives of unsa- 
turated carboxylic acide r e su l t s  i n  the formation of kinetic- 
ally controllable adducts, which i n  solution and even i n  a 
so l id  s t a t e  isomerize i n t o  thermodinamically s table  ones. The 
derivatives of p-chloroalkylWocarboxylic acids readily enter  
nucleophilic subst i tut ion reactions, par t icular ly  the reaction 
of hydrolytic s p l i t t i n g  of C-C1 bonding. There still  remains 
a problem t o  be solved concerning the nature of the intermedia- 
t e s  which appear in the process of isomerisation and hydrolysis 
of these compounds. To solve the problem the research was oar- 
r ied  out on the effect  of chlorine and perchlorate ions ooncer- 
ning the r a t e  of hydrolysis and isomerisation of the der ivat i -  
ves 2(3)-chloro-3(2)-alkylthio-2-me~~propanoic aaids. 
The reactions were performed i n  dioxane and water mixtures 
containing 66.7 and 14.3% organic solvent. Kinetic data were 
obtained from the analysis of PMR spectra of p a r t i a l  hydrolysis 
of compounds. The overall k ine t ic  scheme including the 
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Reaction scheme 

transformation of original chloroderivatives (A,B)  as  well as 
the formation of the products of substi tution (P), was evalu- 
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ated by means of a computer. Kinetic constants were calculated 
applying the  local  searching method. 
The r e s u l t s  obtained showed that the isomerisation of chloro- 
der ivat ive compounds in 66.7% so lu t ion  exceeded the rate of 
hydrolysis by more than the order of two, Velocity constants 
of isomerisation (kl) of unstable 3-chloroderivative isomers 
a r e  3.8-5.3 times higher than those (k2) of s t ab le  2-chloro- 
der ivat ives .  The r a t i o  of hydrolysis constants (k3, k4) of 
isomers comes up t o  16-31. The ve loc i ty  constants of isomeri- 
s a t ion  remain p r a c t i c a l l y  unaffected by adding lithium chlori-  
de (0.2 Y) t o  the solution. l he reas  the veloci ty  constants of 
hydrolysis decrease by the f a c t o r  of 2.7-5.0. It follows that 
the chlorine ions decelerate  hydrolysis without e f fec t ing  the 
isomerisation. The e f f ec t  is due t o  the chlorine ions, since 
the ions  of perchlorate  r e s u l t  i n  some accelarat ion of hydro- 
l y s i s .  
Competitive f a c t o r  was determined i n  14.7% aqueous dioxane by 
mews of pH-stat, In the case of stable 2-chloroderivatives 
it i s  equal t o  11.7 M'l o r  l e a s  than 0.15 Mol f o r  chlorine and 
perohlorate ions respectively.  
I n  the  light of the  data obtained we can draw the  couclusion 
that in nucleophi l ic  subs t i t u t ion  react ions a dissociated 
intermediate - episulphonium ion  i s  formed. The s t ruc ture  of 
episulphonium ions  remains the same both f o r  2- o r  3-chloro- 
derivatives.  I n  case of isomerisation the dissociated in t e r -  
mediate is  not formed. It i s  being assumed that in  such an 
intermediate the  chlorine atom and alkylthiogroup i n t e r a c t  
simultaneously w i t h  2- and +atoms of carbon. Such an in t e r -  
mediate can be of an extremely low s t a b i l i t y .  

184 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


