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The recent report (2) that 2-methyl-3-pentyl arene-
sulfonates undergo E2 Hofmann elimination to produce unusually
high trans/cis 4-methyl-2-pentene ratios in the presence of
dimethyl sulfoxide prompts us. to report a study of octenes
generated in reactions of 2~octyl arenesulfonates with sodium
methoxide in dimethyl sulfoxide. 2-0ctyl p-toluenesulfonate,
benzenesulfonate, p-chlorobenzenesulfonate, p-bromobenzene-
sulfonate, and p-nitrobenzenesulfonate:were reacted with two
equivalents of sodium methoxide at 20-25° for 30 minutes. Re-‘
action and isolation conditions have been described (3). Gas
chromatographic analyses of l-octene and cis- and Egggg-Z-octénas
were performed on an adiponitrile column, Solvolytic and pyro-~
lytic (i.e., in the gas chromatographic iﬁjector block) genera=
tion of octenes were ruled out as signlificantly contributing
factors with the p-nitro ester. No isomerization of either 1-

or trang-2-octene was observed under reaction conditions,
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although 3% conversion of cis- to trans-2-octene was observed.
No l-octene was cobtained from the cis isomer. Duplicate re-
actions were carried out with each ester. Results are pre-~

sented in Table 1,

TABLE ;
p-Substituent % 1l-Octene % trans- % cis- ¥ trans % 1-

2-Octene 2-0Octene % cis 7 2-

~CHs 27.8 13.6 4.5 3.0 1.54
18.2 9.1 3.5 2.6 1.4

-H 28,7 14.05 5.2 2.7 1.49
27.2 12.7 .9 2.6 1.55

-0l 28.0 13.8 by 3.1 1.54
26.L 13.6 .6 3.0 1.45

-Br 29.3 15.1 L.6 3.3 1.49
25.9 13.L Ly 3.0 R IT)

-NOg 9.7 5.3 2.1 2.5 1.31
7.7 h.2 1.6 2.6 1.32

These data indicate a trans/cis ratio in this study con-
sistent with those normally cbtained with secondary alkyl
halides in E2 eliminations (4), including eliminations in di-
methyl sulfoxide (5). These results contrast with Colter and
McKelvey's congiderably higher ratiocs of 20.7 (p~dimethylamino)
to 34.8 (3,h~dichloro) of trans/cis l-methyl-2-pentenss pro-
duced in E2 reactions of 2-methy1-3-pentyi arenesulfonates with
potassiun t-butoxide in 25% (volume) t-butyl alcohol-dimethyl

sulfoxide at 50°, Conversely, our Hofmann/Saytzeff ratios are
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significantly higher than Colter and McKelvey’s 1.09
(p-dimethylamino ) to 0.64 (p-nitro) despite our use of the
sterically smaller alkoxide.

A plot of log (%-Hofmann product/ %-Saytzeff product) vs.
G- (6) (Figare 1) suggests leaving-group electronic effects
influence this ratio similarly in both studies. 4an énalysis
of the trans/cis ratio is less clear primarily because of rela-

tively great scatter in our points.
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Because of the noted similarity in leaving-group elec-
tronic effects on the Hofmann/Saytzeff ratios, and because of
the marked difference in ratios obtailned with two simple ali-
phatic substrates, a non-electronic origin of the Hofmann/

Saytzeff difference seems likely. Similarly, electronic effects
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do not seem to offer a simple rationalization of the trans/cis
difference, Unusual catalytic effects of dimethyl sulfoxide
(7) per se also appear to be an insufficient explanation, Sub-~
stitution of this co-solvent for diocxane produced a remarkable
effect on the trans/cis ratio in Colter and McKelvey’s work but,
as noted above, results obtained here in undiluted dimethyl
sulfoxide are consistent with trans/cis ratios observed by
others.

However, alkenic product ratios in both studies are con-
sistent with the suggestion that the mode of elimination in the
presence of dimethyl sulfoxide might differ from the normally
accepted trans elimination mechanism (2). Thus if in this
solvent a cis elimination (3) were obtained, transition states
should resemble eclipsed conformations of the reacting esters.
Trans/cis product-ratios should then be reflections of free

energy differences of the following two conformations:

R H H R
CH3 H CH H

¢ls products trans products

In 2-octyl esters, R = n~CsH,,, X = the sulfonate group, and

Y = H; in 2-methyl~3-pentyl esters, R = iso-CsH,, X = H, and
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Y = the sulfonate group., Taft bhas calculated Ey values of
~0,39 and -0.47 (8) for the n-butyl and isopropyl groups,
respectively. Thus free energy differences due to eclipsing
of alkyl groups in these two conformations may be significantly
greater 1f R is isopropyl than if R is n-pentyl and may lead to
the observed trans/cls differences.

The Hofmann/Saytzeff ratio in reactions of 2-octyl ben-
zenesulfonate has been discussed elsewhere (3). We note here,
however, that a cls-elimination to provide the Saytzeff
products from 2-methyl-3-pentyl arenesulfonates does not in-
volve the crowded transition state suggested (3) for the
2~octyl esters, For Saytzeff elimination from 2-methyl-3-
pentyl esters, two methyl groups replace both the hydrogen and
the n-pentyl group of the 2-octyl esters. While the n~pentyl
group is assumed sufficiently bulky to effect a slight shield-
ing of the reactive hydrogen in 2-octyl esters, the two methyl

groups should have negligible steric effect on the bage.

H H
X X
CHBCH2 H CH3 H
CH3 CH3 " _705Hll
Saytzeff elimination: Saytzeff elimination:
2-methyl-3-pentyl esters 2-0ctyl esters

While other explanatlons of the observed ratios may cer=-
tainly be tenable, steric influences in cig-eliminations seem

the simplest rationalization of the data at present.
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Additional evidence for c¢is~eliminations in these systems is

being sought,

1.
2.
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