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Abstract: The successive reaction of phenyl vinyl thioether (1) with n-butyllithium and an electrophile [E;=
PhCHO, (CH3)4CO, (CH;)sCO]} in THF at -78°C gives, after hydrolysis, the expected methylenic hydroxy thioethers
(2). Deprotonation of 2 with n-butyllithium followed by a DTBB-catalysed lithiation and reaction with a second
electrophile [E;= tBuCHO, PhCHO, Me,CO, (CH3)5CO), also at -78 C, gives after hydrolysis the corresponding
methylenic 1,3-diols 3. When carbon dioxide is used as the second electrophile, the expected methylenic hydroxy acid
3cd is isolated. The whole process can be performed in a one-pot manner without isolation of the intermediates 2.
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Non-stabilised polylithium synthons! are interesting intermediates in synthetic organic chemistry, because
by reaction with an electrophile, they are able to form polyfunctionalised molecules in only one step. More
interesting would be a sequential process in order to introduce difterent electrophilic fragments in the polyanion.
Even though they are in general very unstable species, the stability of these type of polyanionic intermediate
strongly depends on the relative position of the carbanionic centers. Considering the simplest anionic dilithio
compounds, they can be prepared mainly by mercury-lithium exchange.2 the corresponding gem-derivatives
being particularly unstable because of the electronic accumulation at the same carbon atom. The only way (o
generate these latter compounds, by the convenient chlorine-lithium exchange, is to perform the lithiation under
Barbier conditions, that is, in the presence of the electrophile.? Even using this procedure, it is necessary to
perform the lithiation at low temperature activating the metal with a catalytic amount of an arene.4.5

In this paper we combine the well-known a-deprotonation of a phenyl thioetheré with a sulfur-lithium
exchange catalysed by an arene47.8 in order to introduce two different electrophiles at one of the carbon atoms of

ethylene in a very simple manner.
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The reaction of commercially available pheny! vinyl thioether (1) with n-butyllithium in the presence of
tetramethylethylenediamine (TMEDA) in THF at -78°C followed by treatment with a carbonyl compound [E =
PhCHO, (CH;)4CO, (CH;)sCO]J led, after hydrolysis with water, to the expected unsaturated hydroxy
thioethers 2. These compounds, after deprotonation with »-butyllithium in THF at 0°C. were reductively
lithiated using an excess of lithium and a catalytic amount of 4,4'-di- tert-butylbiphenyl (DTBB; 5 mol %).
Reaction with a second carbonyl compound [Ey= ‘BuCHO, PhCHO, Me,CO, (CH,)sCO] gave, after hydrolysis
with water, the expected methylenic 1,3-diols 3 (Scheme 1 and Table 1).
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Scheme 1. Reagents and conditions: i, nBuLi, TMEDA, THF, -78°C; ii, E;= PhCHO, or
(CH,)4CO, or (CH,)sCO, -78°C"; iii, H,0, -78 to 20°C; iv, nBuLi, THF, 0°C; v, Li, DTBB
cat. (5 mol %), —78"C: vi, Eo=tBuCHO, or PhCHO, or Me,CO, or (CH;)sCO, -78°C.

Table 1. Preparation of Compounds 2 and 3 (Step by Step Process; Method A)

Compound 22 Compound 34
Entry No. R! R2  Yield (%)be No. R3 R4 Yield (%)bd
1 2a H Ph 66 3aa H Ph 41e
2 2b (CHy)4 56 3ba H tBu 43
3 2b (CH2)4 56 3bb H Ph 46
4 2b (CHjy)4 56 3bce (CH2)s 35
5 2¢ (CH3)s 74 3ca Me Me 33

a All compounds 2 and 3 were 295% pure (GLC and/or 300 MHz 'H NMR). b Isolated yield
after column chromatography (silica gel, hexane/ethyl acetate). ¢ Based on the starting thioether
1. d Based on the hydroxy thioether 2. e Isolated as a ca. 2:1 diastereomeric mixture (75 MHz
13C NMR).

As intermediates in the reaction, compounds I and II9 should be involved in the first (1 — 2) and second

step (2 — 3), respectively. On the other hand, when two prochiral carbonyl compounds are used as
electrophiles, a mixture of diastereomers was obtained (Table 1, entry 1).
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As a demonstration that other electrophiles different to carbonyl compounds can be used in the reaction, we
used carbon dioxide in the second step after having introduced cyclohexanone as the first electrophile, and in this

way the methylenic hydroxy acid 3ed was obtained in 35% isolated yield.

OH O

s

3cd (35%)

Alternatively, the preparation of compounds 3 can be achieved more easily in a one-pot process, without
isolation of alcohols 2. Thus, once the lithium alcoholate derived from 2 was obtained, it was directly lithiated
under the above mentioned reaction conditions and reacted with a second electrophile giving compound 3, after
hydrolysis (Method B; Scheme 1 and Table 2).

Table 2. Direct Preparation of Compounds 3 (One-pot Process; Method B)

Entry No.a R! R2 R3 R4 Yield (%)b
1 3ab H Ph Me Me 42
2 3ac H Ph (CHy)s 31
3 3ch (CHjy)s (CHy)s 62
4 3da H tBu Me Me 20
5 3db H tBu (CHy)s 50

a All compounds 3 were >294% pure (GLC and/or 300 MHz 'H NMR). b Isolated yield after
column chromatography (silica gel, hexane/ethyl acetate), based on the starting thioether 1.

In conclusion, we have described here a simple way to generate a 1,1-dilithioethylene synthon starting
from phenyl vinyl thioether and taking advantage of two well established reactions: (a) a-deprotonation of a
thioether and (b) sulfur-lithium exchange. Following this procedure it is possible to introduce two difterent
electrophilic fragments at the same position of ethylene, thus giving, in the case of carbonyl compounds,

substituted 2-methylene 1.3-diols.
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In a rypical procedure for the one-pot reaction: to a 1.6 M solution of n-butyllithium in hexane (0.75 ml,
1.2 mmol) and TMEDA (0.15 ml, 1.0 mmol) in THF (3 ml) at -78"C was added phenyl vinyl thioether (1: 0.12
ml, 1.0 mmol) allowing the temperature to rise to 20°C during ca. 30 min. The first electrophile E, (1.2 mmol)
was added to the resulting mixture at -78°C and after 5 min stirring at the same temperature, the mixture was
added to a dark green suspension of lithium powder (100 mg, 14.0 mmol) and a catalytic amount of DTBB (30
mg, (.11 mmol) in THF (5 ml) at -78°C. The resulting mixture was stirred for 1 h and then the sccond
electrophile E, (1.2 mmol) was added. The mixture was stirred for 10 min, hydrolysed with water (10 ml) and
extracted with ethyl acetate (3 x 25 ml). The organic layer was dried with anhydrous Na,S04 and evaporated (15
Torr) to yield a residue which was purified by column chromatography (silica gel, hexane/ethyl acetate) and/or

recrystallised to give pure compounds 3.
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