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In previous studies of the catalytic activity of multifunctional compounds in benzene 

two cases of asymetrical catalysis were reported : 

mcric R(+) 

activation 

1) - In the catalysis of the mutarotation of tetramethylglucose ('IYG) by the enantio- 

and s (- ) [ R- naph t.ox);l) - 2 propionic acids (1)) a slight difference in the values of the 

parameters may he noted (2) : 

6 ,H+ = 0.4 Kcal.mole-' 

E *S+ = 1 e.u. 

I'he difference of 0.1 Kcal.mole 
-1 

In the free energy of activation indicates an opti- 

cal yield of 8 ",. 



7.) - In the isomerisatinn of /j-S cholestenone by mixtures of 3-nitro phenol and the 

optically active tertiary amines R(+) and S(-) ?J,N dimethyl l-phenyl ethylamines (3), the diffe- 

rence in the values of the activation parameters is more significant : 

6 AH’ = 1.5 Kcal.mole-’ 

6 as+ = 5 o,u. 

However, the free energies of act.ivation AG # have neighbouring values : the existence 

of an isokinetic point has been observed at 3O’C. 

Figure 2 

Figures I and 2 show the proposed reaction mecanisms : the asymetric centre of these 

catalysts is farther away from the nearest reaction site in the cast of TMG (oxygen of carbonyl 

group] than in the cast of the st.eroid (nitragcn of amino group]. These results suggested stu- 

dying the catalytic activity of enantiomeric compounds whose asymctric centre would be directly 

linked to the nearest reaction site. 

By anelogy with phosphinic acids which catalyse the two previous reactions (4)) opti- 

cally active monothiophosphinic acids should be bifunctional catalysts. Like phosphinic acids 

too, such compounds are likely to be dimerized at high concentrations in benzene. Hence, their 

catalytic activity was investigated on mutarotation of T?lG (acid concentration 10 -4 M) rather than 

on isomerisation of A-5 cholestenone (acid concentration lo-‘bl). 

The rate law obtained with t-butylphenylphosphinothioic acids of known configurations, 

R(+) and raccmic (5) , is identical to that obtained with oxyacids (4,6). 

v=k ex (TMG) = k’ (‘ING) (acid monomer) 

The rate constant for each acid was det.ermined at various t.emperatures (Table I) (7), 



Table 1 : Values of rate constant k’, in mole.l-‘.s-‘, for the catalysis of the mutaro- 

tation of TMG by R(+) and racemic t-butylphcnylpl~osphinothioic acids. 

I 1 , ! 
! ‘PC: ! R(+) acid ! lhcemic I 
I I ! ! !______________________ i_______________________ ;----_-_______----_____, 
I 20 ! 0.74 ! 0.50 , 
I I I I 
I 2s ! 1 .I4 ! 0.82 1 
I 30 ! 1.75 ! 1.24 
I 1 ! 
1 35 1 2.83 ! 2.00 
I 40 ! 4.20 I 2.78 
! 
! 1.5 ! ! 

I 6.51 ! 4.11 
I I I ! 

These values give the act-ivation parameters of the reaction for the two studied acids 

and allow the corresponding values to be calculated for the S(-) acid (T&le II). 

Table II : kctivation parameters, 

! I I 

Catalyst ! AH+ -1 
! AG # at 25°C 

! Kcal.mole ! Kcal .mole- 1 

! 
__--------__-_--_,__--------_------- I _________________ . ; -_--_-------____; 

1 

i Racemic ; 14.9 + 0.3 
! I 

_ , - 8.8 + 0.5 
! 
, 17.5 + 0.3 ! 

! R(+) acid ! 15.4 " ! - 6.6 I' ! 17.3 " ! 
I 1 ! 
i S(-) acid ; 14.4 I' i-11.1 " ; 17.7 " 

! 
! 

! ! I ! ! --_I -_ 

‘lhe differences hchaecn the values of 

are notable and similar to that obtajncd with 

Furthermore, the difference in free energy of 

mole -1 , corresponris, according t.o PRELCX (8) , 

the activation parameters for the t~10 enantiomers 

enantiomeric tertiary amines on isomerisation (3). 

activation AG # S(_) - AC # R(+), of about 0.4 Kcal. 

to an optical yield of more than 30 %. 

These examples of asymetrical catalysis illustrate the greatly accrued importance of 

group interactions in the diastereoisomeric transition states, when the asymetric centre is 

very close to a reaction site, Figure 3. 
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