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The generation of the title compound(2) by the treatment of
alkenyl aryl sulfoxide(l) with lithium diisopropylamide (LDA), and
the reactions of 2 with methyl iodide, carbonyl compounds, and

oxiranes were described.

Recently, it was found in our laboratory that 3-methoxy-1l-(phenylthio)propene
could be alkylated exclusively at the a-position of the sulfur atom via the allylic
lithium derivative and the alkylated products afforded o,B8-unsaturated aldehydes
in good yields by hydrolysis in the presence of mercuric chloride.l)
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We now examined the alkylation of a similar compound(;g)z) having a phenyl-
sulfinyl group as an anion stabilizing group. Contrary to the above lithiation of
the sulfide,l’3) it was found that a l-propene-l-yllithium derivative(23) was formed
by the treatment of la with LDA, and the subsequent treatment with methyl iodide
gave 4-methoxy-2-phenylsulfinyl-2-butene(3ga) in 73% yield. In this experiment, both
sulfoxides 33 and 6a could not be detected.
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In order to prove the formation of the l-propen-l-yllithium derivative(2a) as
an intermediate of this reaction, the following experiments were carried out.
First, the anion generated from ;9 was quenched with D20. The product was found to
be an a-deuterated sulfoxide(7) and none of the product deuterated at the allylic
position was detected. The resulted 7 was then treated with LDA and the reaction
was quenched with H20. The product, £§, did not have any deuterium at the
a-position. On the basis of these results, it can be concluded that 2a is the

real intermediate.
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Similarly, sulfoxides(lb—e)4) could be converted into l-alken-l-yllithium
der1vat1ves(2b—e) and the resulted 2 reacted with methyl iodide to afford 2-alken-
2-yl sulfox1des(3b—e) 5) These results are summarized in Table 1. When 2-pyridyl
sulfoxides were used (runs 12, 13, and 14), the methylated products were obtained
in excellent yields. 1In these cases, the lithium derivatives may exist as

5-membered chelates(8) similar to the case of allyl pyridyl sulfide.6)
Table 1. Lithiation and methylation of alkenyl sulfoxides(]l)
Run 1 , Lithiation conditions 3 a Vields”
Ar R E/Z Temp. (°C) Time (min) E/Z (%)
1 la Ph OMe 1 -100 =10 sec 3a c) 63
2 la Ph OMe 1 =100 2 3a 4 72
3 la Ph OMe 1 -100 5 3a >0 73
4 la Ph OMe 1 -78 %10 sec 3a >10 70
5 la Ph OMe 1 -78 2 33 10 53
6 la Ph OMe 1 =78 15 32 »10 53
7 1lb Ph H 1 -100 5 3b 4 84
8 1b Ph H 1 -100 10 3b >»10 80
9 1b Ph H 1 =100 90 3b  »10 51
10 1l¢ Pph CH,Ph 1 -100 10 3¢ >10 89
11 1lc Ph CH,Ph 0 -100 10 3¢ >0 79
12 1d 2-Pyridyl H 1.5 -78 2 3@ »10 93
13 1d 2-Pyridyl H 1.5 -100 3d  »10 96
14 le 2-Pyridyl CH,Ph 2 -100 5 3¢ »10 99

7)

a) The ratio was determined by nmr. b) Yields of isolated products.

c) The ratio was not determined.

The following experiment provides a typical procedure for the generation of the

lithium derivatives of alkenyl sulfoxides and the subsequent methylation reaction:

A THF (3 ml) solution of la (1 mmol) was added to a THF (3 ml) solution of LDA

(1.2 mmol) prepared from diisopropylamine and butyllithium under an argon atmosphere
at -100°C. After stirring for 5 min at -100°C followed by the addition of excess
methyl iodide and further stirring for 30 min at the same temperature, the reaction
mixture was quenched with an agqueous ammonium chloride solution. Usual work-up and
the purification using silica gel tlc afforded 3a in 73% yield.

Stereochemistry of the reaction is particularly noteworthy. Comparing of the
ratio of (E)- and (Z)-isomers of the starting materials with that of the products,
it is clear that cis-trans isomerization took place easily at the state of the
anions even at -100°C. The preferential formation of the (E)~-isomer may be due to
the steric repulsion between the arylsulfinyl group and the substituent attached to
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the B-carbon, though the chelate effect represented as 9 may play an important role

8) On the other hand, it is well known that simple alkenyl anions

9)

in the case of la.
generally exhibit very high degree of retention of configurations. Easy cis-trans
isomerization observed in this study can be explained by the effect of the

8)

arylsulfinyl group which may lower the energy barrier for the isomerization.
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Next, we examined the alkylation of the anions using butyl iodide or benzyl
bromide, but the yield was low (11% or 24%, respectively). The reaction of the
anions with carbonyl compounds gave the adducts(l0) in good yields. Similarly 2
afforded the adducts(ll or 12) with oxiranes. Some of these results are listed in
Table 2.
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Table 2. Reactions of alkenyl sulfoxidesQl) with carbonyl compounds

and oxiranes

1 Electrophile Lithiation reaction Addition reaction Adduct a)
E/23) Temp. (°C) Time (min) Temp.(°C) Time (min) vield(s) E/Z
la 1 PhCHO -100 3 -78 75 10 80 >10
la 1 PhCOMe ~100 5 -78 40 10 74 5
lp 1 PhCHO ~100 10 ~-100 30 LQ 93 =10
1d 2  PhCHO ~100 5 ~100 30 10 91 >10
b 1 Ph\./ol ~100 12 -78 60 11 23 »10
b 1 Me—<ff ~78 2 -40 40 12 45 »10

a) The ratio was determined by nmr.
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