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Since the pioneering investigstions of Sicher and coworkers2 the syn
elimination path in typical E2 reactions hes become recognigzed as an
important component. In scyclic systems the syn elimination path seems to

2a,b in systems where there are large steric interactlons between

predominate
vicinel substituents, R snd R!', it becomes 1mportant3 in systems where such

R-?H-CHZ-R'

X

steric interzctions are moderate when bulky bases are used, but the syn path
seems to be absent when steric interactions sre slight. Indeed, the search
for a syn path in the 2-butyl system (R=P.'=CH3) has been frultless .ll,S
Saunders has attempted to rationslize the syn path on the bsasis of steric
repulsions.3 Recently, two additionel groupss’6 have reported the absence of
syn elimination in acyclic systems with slight steric interactions. To
obviate the conclusion, engendered by the negative observations cited, that
8yn eliminstlon in acyclics is characteristic only of highly brsnched systems,
we report some observetions demonstrating the operation of the syn path in
a stericslly unencumbered system,

Our substrete was either erythro- or threo-FhCHDCHDX. The stereochemistry

of the elimination is readily determined from the product distribution.
Thus, from the threo disstereomer, % syn = (1 +2)/(1 +2 + 3 + }4).

Furthermore, the intramolecular deuterium isotope effect for syn and anti

processes are separately measurable, (kH/kD)syn= 2/1, (kH/kD)anti =4/3.
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The distribution of products 1 - L can be determined from the p-resonances of
the deuterium~cecoupled styrene nmr spectrumb7 Some of our results sre
listed in the Tabdle,

Among the important features of our results to note are the following.
1. The syn elimination path is observed only when henzene is the solvent.

Sicher originally suggested20 »

«sothe effective specles in the syn elimination
is not: the alccholate anion as in snti elimination but the RO™...K" 1on

pair“e and showed the extent of syn elimination increased significantly on
going from dissocieting solvents (e.g., CMSQ) to ion-pair supporting solvents
(e.g., henzene)., Our data demonstrate this dramaticszlly (cf. entries 3 and ),
The failure of othersh’5 to ohserve syn eliminetion msy prove to be
attributable to thelr failure to give Sicher's perception its due cognizance
and to their persistent use of dissocliating solvents. 2. That syn and anti

elimination are associated with different primery deuterium isotope effects

requires that each stereochemicel path is mechanistically distinct. That 1is,

the syn and antl paths each arise from different activated complexes in the
rate determining step. 3. That syn eliminatlon accounts for 20% of the total
elimination pathway in s system where steric interactions are minimal shows
that a rationale for syn elimination based on repulsive steric 1nteraction53
is valid only in part, at best, 4. The closeness of primery lsotope effects
for anti elimination in benzene and tert-butyl alcohol suggests a similar
degree of P-CH bond stretching in these solvents, which in turn suggests

a similerity of Eﬂﬁi transition states in these solvents.9 If syn eliminations
were associated solely with the ability of base to remove the proton at the

p-carbon, then one might expect compsarable amounts of syn elimination in
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Teble 1, Eliminetions from PhCHDCHEDX using tert-BufkK

Diastereomer X Solvent T(°C) ¥ syn % anti (kH/kD)syn '(kH’kD)anti
threo OTs  t-BuOH 30 7 93 & 5.1
threo OTs  t-BulH 80 9 91 a 4.2
threo OTs  DMSO 23 K % a 5.6
threo OTs benzene 80 18 82 2.3 3.9
threo OTs benzene 80 19 81 2.1 o1
erythro cl benzene 80 25 7 2.9 L.8

a. Wot relisble owing to large uncertainty of value. b, Values less than

5% syn.elimination probahly asre not experimentally distinguishable from 0%.

\

benzene and tert-butyl alcohol, for tert-BuOK seems to be about equally
effective a base in anti eliminations in these solvents.lo Such reasoning
agaln implicates the importance of base structure (e.g., state of aggregation)
in promoting syn elimination,

Complete experimental details, complete results, comments on the
deuterium isotope effects, and mechanistic implications will appear in a

paper currently in preparation,
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