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Alkylative Eliminations. Scope of the Activating
Group

Summary: Reaction of alkyl, allyl, and benzyl halides with
the anions from benzyl, 3,4-methylenedioxybenzyl, phenyl-
thiomethyl, phenylsulfinylmethyl, and cyanomethyl phenyl
sulfoxide leads directly to the corresponding alkylated and
eliminated products in a convenient one-pot olefin synthe-
sis

Sir: The observation that the rate of elimination of sulfox-
ides is appreciably affected by (1) the presence of substitu-
ents on the carbon bearing the sulfinyl group, (2) the leav-
ing group ability of sulfur, and (3) the acidity of the hydro-
gen being abstracted makes this olefin-forming reaction
much more synthetically useful.1:2 In our previous work, we
noted that a carbonyl group lowers the activation energy so
that eliminations occur between room temperature and
110° at reasonable rates.2® We have been able to combine
this mild olefin-forming reaction with the alkylation of the
anion of methyl 2-phenylsulfinylacetate to generate a coun-
terpart to the Wittig olefination.* In this paper, we explore
the generality of this alkylative elimination as a function of
activating group.

The sulfoxides 1-5 form the corresponding anions on
treatment with lithium N-isopropyleyclohexylamide; the
anions from 4 and 5 were also generated using sodium hy-
dride. In most cases, the alkylation was performed at room
temperature in dry THF or DME and the elimination ef-
fected by raising the temperature to reflux. The results are
summarized in Table I.

The alkylation proceeds smoothly in every case539 ex-
cept the nitrile in which dialkylation was a severe prob-
lem.1? Tt is quite interesting to note that a single stereoiso-
mer, assigned the Z stereochemistry depicted in 7 (entry
13), results from this dialkylation—elimination. This assign-
ment is based upon comparison of the chemical shifts of Hy,
(6 6.69) and H, (6 6.11) compared to the corresponding
shifts in the E and Z isomers of 6. In particular, (E)-6
shows Hj, downfield and H, upfield (& 5.93) from the ab-
sorptions for the corresponding protons in (Z)-6 (H,, 6
6.32). Furthermore, dialkylation was suppressed by adding
the anion inversely to warm geranyl bromide. The sluggish-
ness of alkylation of the anion from 4 with an unactivated
alkylating agent dictated the use of elevated temperatures
(~80°), although no complications were encountered.

The temperatures for elimination in several instances
were determined by pyrolyzing the isolated sulfoxides. The
conditions determined in this way were incorporated into
the one-pot alkylative elimination and are summarized in
Table I. In some cases, a scavenger of phenylsulfenic acid,
trimethyl phosphite,!* was employed to avoid decomposi-
tion and facilitate isolation of product. Aryl, phenylthio,
and cyano on the « carbor facilitate the elimination; how-
ever, phenylsulfinyl decelerates elimination. Ease of hydro-
gen abstraction decreases in the order allylic > benzylic >
secondary > tertiary. Thus, in the absence of conforma-
tional restraints, the possibility for regioselectivity exists.
The stereochemistry of the double bonds is E in the reac-
tions using the anions from 1, 2, and 4 as determined by
NMR (see Table I). As indicated above, monoalkylation of
the anion of 5 gave, on elimination, a 1:1 E:Z mixture!? in
contrast to the corresponding alkylation of the carboxylic
ester.2-4 Alkylation with the anion of 3 gives predominantly
the E isomer.’

These results demonstrate the utility of the method for
making a variety of olefins (aryl ethylenes and butadienes,
vinyl thioethers, «,3-unsaturated sulfoxides, and «,8-un-
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saturated nitriles) even without optimization of reaction
conditions. The gentleness of the method is illustrated both
by the sensitive nature of the systems that can be formed,
as well as its compatibility with various functionality. Sev-
eral of the compounds formed using geranyl bromide and

citronellyl iodide have interest as juvenile hormone mim-
;o 13
cs.
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A Safe Preparation of Mono- and Disubstituted
1,3-Diselenole-2-selones

Summary: The preparation of 2-(N,N-pentamethylenim-
ino)-1,3-diselenolium fluoroborate as nonhazardous inter-
mediates in the synthesis of 1,3-diselenole-2-selones and
tetraselenafulvalenes is described.

Sir: 1,3-Diselenole-2-selones!~* have recently gained in in-
terest as intermediates in the synthesis of certain tetrasele-
nafulvalenes, which form highly conducting organic solids
with 7,7 8,8 -tetracyanoquinodimethane.?356 Two differ-
ent synthetic routes to 1,3-diselenole-2-selones have been
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reported. The first24 involves the reaction of selenium and
carbon diselenide with sodium acetylides leading to unsub-
stituted or monosubstituted selones. In the second®?
mono- and disubstituted 1,3-diselenole-2-selones are ob-
tained by passing hydrogen selenide through a methanolic
solution of 2-(N,N-pentamethylenimino)-1,3-diselenolium
perchlorates. These salts do, however, detonate upon igni-
tion, heating, and shock and, although we have not so far
observed any spontaneous detonations as reported for re-
lated systems,’ their handling in larger quantities consti-
tutes a potential hazard. In spite of this, the use of perchlo-
rates as intermediates was justified by their ready isolation
in high yield and purity.

Previous attempts to prepare the fluoroborates (2) by
treating the hydrosulfates, obtained by ring closure of 2-
oxoalkyl piperidinodiselenocarbamates (1),13 in concen-
trated HoSO,4 with an excess of an ethanolic solution of 48%
aqueous HBF, resulted in a rather poor yield of a deliques-
cent product.8

We have now found that addition of the reaction mixture
containing the hydrosulfate to a stirred ethanolic solution
containing a 2-3-fold molar excess of HBF4, prepared from
an etheral solution of HBF4 (54%, Merck-Schuchardt, Mu-
nich), gives well-defined, nonhygroscopic fluoroborates in
excellent yields (Table I). This procedure makes the corre-
sponding selones available in large quantities without the
safety hazards of the earlier procedure.

Table I
2-(N, N-Pentamethylenimino)-1,3-diselenolium
Tetrafluoroborates
Rl Se\ +/ _
| =N BF,
Se
R,
2
Ry Ry Yield, %2 Mp, °C
CH, H 90? 111-112
CH; CH, 91 178-179
Ph H 93 1761717
—~CH,CH,CH,— 89 210-212 dec

a Satisfactory analytical data (£0.3% for C, H, N) were obtained
for all compounds listed in the table. ® A crystalline product was
obtained by addition of ether until turbidity, followed by storage

~overnight at —30°.

In the general procedure, 0.05 mol of the 2-oxoalkyl piperidinod-
iselenocarbamate (1)13 (Scheme I) was dissolved slowly in 50 g of
concentrated HoSO4 over 1 hr. Enough ethyl acetate to cause start-
ing precipitation of the hydrosulfate was added cautiously to the
now cooled reaction mixture, which was then filtered through a



