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One of the many consequences of the concept of carbonium ion intermediates and of the ionization 

hypothesis in general has been the establishment of the idea that the first step in such reactions 
I 

is the rate determining one. This idea, in turn, must have a cause and effect relation with the 

initial establishment of the practice of deriving mechanistic information in solvolyses from a compa- 

rison of effects on overa~reaction rates, as for example in the case of isotope effects. 2 Obvious- 

ly, if product formation is determined after a common and rate determining step, then isotope or 

other effects measured on such mates would not be affected by the formation of different products 

nor by any change in their relative yields. ~n the reverse case, however, overall reaction rates 

and effects on them could prove to depend on the different products and their yields; hence, unless 

this factor is taken into account, effects on rates of solvolytic reactions including of course iso- 

tope effects could prove to be inconclusive om misleading. The ideas about solvolytlc intermediates 

have undemgone developments, but the acceptance of arate ]imltlugs~ep preceedSng ppoduct deter~iningones 
. 2-4 

~n ~ny solvo]yses :~as~u~..,!ved. Similarly, and even more so, the practice of deriving mechanistic 

information from a comparison of effects on overall reaction rates has remained more or lessin wide 

2,4~5 use even though it is recognized that the same steps may be determining both rates and products 

in many solvolyses involving intermedlates and of course in those that do not. 

Our long held objections to some aspects of the ionization hypothesis and resulting developments 

including the above practice 6 led to the sugg~stlon 6a that the study of effects on overall reacti- 

on rates would benefit if supplemented by the study of these effects on the partial rate constants 

fom the formation of the individual reaction products, ~i (eq i). 7hls coTr~unlcation illustrates 

the suggested approach 6a as applied in the case of 5sotope effects, and specifically to B-effects 

in the solvolysis of 2-octyl brosylate (I) in 65% aqueous ethanol. 

The pseudo first order solvolytic behavior of the title soivolysis allows the use of eq i which 

leads to eq 2. In these equations, ~ is the solvolytlc rate constant for the overall reaction 

k i : kf.__l ( 1 ) ,  ( k i ) H / ( k i )  D = (k~q/kD) [ ( ! i ) H / ( f i ) D ]  (2)  
while k. and f. are respectively the solvolytic partial rate constant and the mole fraction for 

the formation of the ith product. Equation 2 gives what will be referred to as "dissected isotope 

effects" (DIE), (ki)H/(ki)D , from rate and product data; ~pecifically, from the kinetic isotope ef 

fact for the overall reaction, kH/kD, and the isotope effect on the mole fraction of each indivi- 

dual product (~i)~(fi) D. 

The suggested determination and comparison of such isotope effects on ki's, and of other ef- 

fects on k. values in solvolytic reactions, is a quite legitimate approach which does not depend 

on any debatable assumptions. The interpretation, however, of such values is another matter which 

depends on the mechanism of the meaction and particularly on the relation between rate and product 

determining steps. Nevertheless, we suggest as a "working approach" the determination and compa- 

rison of PIE's the very use and correlation of which should in itself contribute to their inter- 
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and includes the contribution of primary isotope effects associated with the formation of cis- and 

trans-2-octenes; (ii) The secondary !-deuterium isotope effect of the ~-CD 2 group, which is associ- 

ated (mainly) with the formation of the 2-octyl alcohol and ether, ~s indeed larger than the res- 

pective isotope effect of the ~-CD 3 group leading to the same products; however, the difference 

between them far from being as large as That of the observed kinetic isotope effects (1.332 vs 

1.167) is only e.g. 1.220 v s 1.162 (for 2-octanol). The large difference between the former va 

lues is due mainly to the high contribution from primary isotope effects to the isotope effect of 

the ~£CD 2 group (1.332); (iii) Our findings and suggestion that the true secondary !-deuterium 

isotope effects in our system are smaller than the observed k~ D values introduces some doubts a 

bout the secondary nature assumed for the isotope effect of 1.46 obsemve~in the trifluopoaceto- 

lysis of isopropyl brosylate which is used as a reference and maximum expected secondary ! deute- 

rium isotope effect (per CD 3 group); 2 hence, this suggestion may also modify the meaning and 

significance of the "percent of the maximum effect of 1.46 I~, in terms of which fl-effects are some- 

times discussed. 2 

Additional comments and numerous implications of the present approach and findings will have 

to wait until an answer is offered to the aforementioned hypothesis. One of the lines of approach 

to this end amounts to extending the above dissection of isotope effects to other reaction condi 

tions and systems. If a consistent and reasonable picture emerges from a correlation of such DIE's, 

this would in itself provide a test of, and evidence for this hypothesis and its significance; more- 

over, it would contribute to a better understanding of isotope effects and of the mechanism of sol- 

volytic reactions. Work along these lines is in progress. 
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