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Strcitvieser aud c~woricers' have recently shown that a B&&ted-type correlation exists 

betveeu log <, the rate coustants for second-order detritiation of tritiated indene and 

fluorene-type hydrocarbons in HeO-/&OS at 45'C, and the hydrocarbon pKa values relative to 

caesiuu cyclohexylauide in cyclohexylamine (CsCB#'EA). The ratadet- step was 

identified as siuple proton transfer to form the carbanion, fras consideration of the 

magnitude of the B&nsted p parameter (0.369) and the hydrogen isotope effects. Internal 

return was fouud to be unimportant. 

It follovs that if the dehydrochlorination of DDT (Ar2CECC13, where Ar I pC1C6H4) 

proceeds via the "irrwersible" carbauion or ElcB mechanism2 as previously proposad,3 the 

point pertaining to the rate constant for eliminatiou from tritiated DDT in l&O-/&OS at 

Ar2CECC13 + B-B 
u 

Ar2CCC12 + BE (slow) 

1 
Ar2cCC1 

3 
- Ar2C=CC12 + cl- (fast) 

45' and the pKa of DDT relative to CsCB@BA should lie on the Streitvieser &ted plot, as 

the rat+determining step is carbauion formation. Neither of these quantities has beeu 

measuredbutthey can be estimated with reasonable precision. 

The primary deuterim isotope effect for DDT dehydrochloriuation by &O-&OH at -O.l'C is 

7.5 (kE = 3.24 x 10 -4 1 *01-l s-1 -5 ; kj) = 4.31 x 10 1 m01" s-'). Fran the 30°C rate coustants 

quoted,f the k,&, value at 45'C can be calculated as 4.7. 
be obtained Prom this latter figure using the SwaibSchaad 

9.3 at 45OC. The rate constant for dehydrochlorination of 

lo!3(kB/kT) = 1.44l~(k& 
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The tritiuu isotope effect * Can 

equation4 (Eq. l), and is found to be 

Ar2CBCC13 by M&/MB at 45OC is5 

. . . . . . . . . . . . . . . . . . ...(l) 
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5.14 x 1o-2 
-1 -1 

la01 s and so kT, the I’att constant for dttritiochlorination 

this temperature is 5.53 x 10 -3 1 I&u& s-l. 

The pKa of DDT relative to CsCil@HA can be calculated as btfcmt.3 The 
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of Ar2CTCC13 at 

relative to CsC@HA is6 33.45. The rttttmtblt assmption’l of aHarmettevalue of 5 leads 

to pa = 31.15 for Ar2CH2. If a Taft Q* valu& of 5 is then assumed’ ax&b+ values of 2.65 

(-CC13) aad 0.490 (-Ii) employed, the relevant pKa of DDT is calculated to be 20.35. 

The log kT vs. pKa point for DDT is slmm , together vith Strtitwitstr*s hplmcarbon data,’ 

in the Figure. It is clear that the DDT point lies on the line, as the deviation of 0.14 log 

units (rate) is well within the standard deviation of fit (0.2OO).’ Fran the &ted equation 

pertaining to Strtitvitser*s least-squares plot’ we may calculate kT = 4.0 x 10 -3 1 -1-1 s-‘; 

a resultvhich c-ares mostfavowrablyviththtvaluecalmalated independently above. This is 

of cmrst not direct evidence for the rate-dttemining step in DDT dehydrochlorination being 

irreversible deprotonation, but it is stmmgly suggestive, especially in view of the fact that 

the previous approach to the question yields the same conclusion. 3 QilY argunurts invoking 

coiwzidemt could justify retention of atr earlier assmption of a comerted E2 elimination in 

protic s01v*ts.4*8 

However, our previous conclusions based on the E2 mechanism require little modification, 

as it has always been recognised that the transition state has considerable carbanionic 

character at CP and a poorly broken &-Cl bond. High RO-:RS- rate ratiost4 high Hinmrtt~ valoes 

(2.11 for PhS’/EtOH;8(“) 2.37 for MeO./Hecar;*(b) 2.64 for EtO-/EtOH,p the similarity indicath 

mechanistic similarity) and somevhat anaaalous solvent effects pertaining to alkaline MeOH/%,O 

mixturts*(C) can bt explained equally well if not better by an ElcB mechanism as by a 

paenecarbanion E2 process. However one apparent anomaly remains. m isotope effects3 suggest 

that the protcm is about half-transferred, in force constant terms 10 rather than geometrically, 

in the transition state when phenoxidt ion in ethanol is the base. Cn the other hand, the 

B&&cd @ value for the DDT/pRC6H40’- reaction series in ethanol (0.88) implies an almost 

completely transferred proton. Such discrepancies between k&, and p have been noted previously 

for disparate systems, 
11 and in all casts it has been concluded that @ is the less reliable 

criterion of trausition state structure. 

Elordvell has suggested that all +zUminations from activated substrates should involve 
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the intermediacy of carbanions, 
12 

and the present conclusions agree with his view. Whether a 

mechanistic extrapolation can be made to no+activated substrates such as siuple alkyl halides 

and arenesulphonates is another matter however. Indirect evidence as presented here, aadmore 

dire.? evidence of the type adduced by Bordell and his cc+workers for nitro- and sulphonyl- 

activated substrates l3 is lacking for siupler systems. In fact it seaa~ clear that the chloride 

ion iaduced dehydrochlorination of DDT in acetone and DEF is ael*step E2 process, since the 

Ikuunett~ values (1.31 for acetone and 0.99 for DrK')14 are very much lower than those expected 

for carbanion formation. 

The approaches to the identification of ElcB dehydrochlorination in this aud the precedw 

paper are saaevhatsiuilarto one employed byBine and Ramsey. 
15 
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