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IN formulating general schemes by whioh ellmlnatlon reactions 

might ocour Ingold deecrlbed a two-etep bare-catalyzed 

elimination via the oarbanlon as the El cB mechanism, although 

he pointed out that there was no deflnltlve evidence for Its 

ocourrence in any real case at the time. In most bare-oatalyzed 

eliminations it has been found that the Eg meohanlsm obtalne, 

albeit with considerable carbanlon character to the transition 

state In some oases. 
i2,3) 

Recently meohanlsme Involving oarbanlons have been proposed 

for a number of elimination reactlone. The olalm that such 

msohanisme have been proved Is also made in some reoent review 

articl.ee.'3'4) Generally the evidence consists of the finding 

that base-catalyzed deuterlum exchange Is faeter than ellmlnatlon, 

so the reversible carbanlon mechanism 1s at least possible. 
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Such fast. deuterlum exchange under basic conditions has been 

observed during the ellmlnatlon of HBr from 1,2-dlbromoethylene 

(and In related reactlone), (5) the ellmlnatlon of HF from 

CDC120F3 and similar compounds, (6) the dehydration of mallc 

acid to fumarlc acid, (7) the formation of bensyne from 

chlorobeaizene or fluorobenzene, although not from bromobenzene, (8) 

and the formation of dlhalooarbenes by a-ellmlnatlon from a 

variety cd trlhalomethanes, although not from dlfluorohalo- 

methanes. (9) Some deuterlum exchange also accompanies ellmlnatlon 

from 0 benzene hexachlorlde. (10) 

While it Is generally recognized that In principle deuterlum 

exchange accompanying ellmlnatlon could be an Irrelevant side 

reaction, It Is apparently commonly assumed that this Is only 

a fonnal possibility. The argument has been put forward that 

departure of the leaving group must certainly be easier from 

the free oarbanlon than from an Incipient carbanlon, so 

ellmlnati.on via the oarbanlon will be the preferred path. Tacit 

agreement with such an argument seems to be the only explanatlon 

for the widespread conclusion that demonstrating reversible 

carbanlon formation under ellmlnatlon conditions Is tantamount 

to demoneltratlng a carbanlon ellmlnatlon mechanism. However, 

this argument Is fallacious. The fallacy Is a common one, met 

when relertlve rates are discussed In terms of the reaotlvity of 

irltermedl.ates. 

The difficulty Is Illustrated In the energy dlhgram. 
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In the competition between two mechanisms, the E2 and the El cB 

prooesses, the etartlng materlal( H-0-O-X ) xi11 be reversibly 

equlllbrated with the oarbanlon ( 'C-C-X ) if the transltlon 

state for anion formation 1s lower than that for either 

elimination, but the relative rates of the E2 and El cB processes 

depend only on the relative energies of their transition states. 

The postulated high reaotlvlty of oarbanlons ln ellmlnatlon 

reactions chiefly reflects the high energy of these speoles, 

but this same high energy results In a low equilibrium 

oonaentratlon of cubanion. 

Considering enthalples alone, It would generally be 

expected that the E2 transition state will be the more stable. 

It has less negative oharge on carbon, and so It resembles the 

stable hy$rocarbon rather than Its less stable anion. This 

agree@ wlth the experimental flndlnga for E2 elimination in 

+phenethyl derivatives: the oaeee with more oarbanion character 
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localized. on the bensyllo position are slower, while the oases 

with elecrtron-withdrawing substltuents on the phenyl ring, 

whioh decrease the charge density on the bensyllo carbon, are 
(3) 

faster. llhis is expeoted, slnoe electron-withdrawing groups 

lower the energy of a partially anionic transition state. 

However, it would not be expected If the important factor 

were the ability of the Incipient anion to "push" the leaving 

group off. BntroPY oonrlderatlons will favor the stepwlse 

oarbanlon process elnoe the E2 mechanism tlee down the base 

in the transltlon state. 

There are experimental criteria which will distinguish 

between these meohanlsme, such as general 2. specific base 

catalysis (with the well-reoognlsed ambiguities) or kinetic 

hJrdrogen Isotope effeotr (although if proton exohange occurs 

complloatione arlse(8) whioh oan be explained equally well 

with either mechanism). In the absence of such evidence, care 

must be taken to distinguish between demonstrating that a 

oarbanion mar be formed and demonstrating that It 1s a reaction 

lntermedlate. 
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