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c-Butyltelluro-2-butanol: a route to reactive
1,4-dianion intermediates
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Abstract—c-Butyltelluro-2-butanol was reacted with 2 equiv of n-butyllithium. Both tellurium/lithium exchange and the proton
abstraction reactions took place in a single step and the lithium dianion intermediate efficiently reacted with aldehydes and ketones,
producing the corresponding diols.
� 2005 Elsevier Ltd. All rights reserved.
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Elemental tellurium reacts with Grignard1 or organo-
lithium2 reagents, producing the corresponding organo-
metallic tellurolate, which react with electrophiles,
leading to symmetrical and unsymmetrical tellurides.3–5

Organic tellurides can be transformed into the corre-
sponding lithium derivatives through a tellurium/lithium
exchange reaction.6 It was found that this is one of the
fastest metalloid/lithium exchange reactions.7

Organolithium compounds are probably the most popu-
lar organometallic species, due to their excellent nucleo-
philic character. Their importance and versatility8 are
not only due to their capacity to act as nucleophile or
base, but also to their ability to be converted into other
reactive organometallics by transmetallation. Basically,
every metal more electronegative than lithium can be
used for this purpose.

Aiming to develop more efficient synthetic processes
based in organotellurium chemistry, we are exploring
the preparation of functionalized organolithium inter-
mediates by tellurium/lithium exchange. Recently, we
have generated b-butyltelluro carbonyl compounds by
the Michael addition of n-butyltellurol to a,b-unsatu-
rated ketones (e.g., 1).9 Compound 1 was transformed
into the corresponding ketal and submitted to a tellu-
rium/lithium exchange producing the masked lithium
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homoenolate 3a, that was reacted with benzaldehyde.
The lithium intermediate 3a was also transformed into
the functionalized higher order cyanocuprate 3b by reac-
tion with CuCNÆ2LiCl and reacted with enones (Scheme
1).10

Herein we describe the chemoselective reduction of iso-
lated telluride 1 to the corresponding c-butyltelluro
alcohol 211 and its transformation into the 1,4-dianion
intermediate 4. Alternatively, 2 was produced in a one-
pot procedure by sequential Michael addition of butyl-
tellurol to methyl vinyl ketone followed by in situ
carbonyl reduction of the resulting b-butyltelluro
ketone.12 By the last procedure, the alcohol 2 was gener-
ated in 70% isolated yield.
M = Li, (3a)
1/2Cu(CN)Li2, (3b)

2
3) methyl vinyl ketone

b: 1) NaBH4

Scheme 1. Conversion of tellurides into organometallic reactive

species.
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Scheme 2. Reaction of lithium dianion with aldehydes and ketones.
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Cohen reported the generation of dilithio intermediates
like 4 by sequential treatment of phenylthiocarbinols
with butyllithium and lithium di-tert-butylbiphenylide
(Li-DTBB).13 Butyllithium promotes the deprotonation
of the hydroxy unit and the pre-generated Li-DTBB per-
forms the reductive lithiation of the phenylsulfide rest.

In this work the reactive 1,4-dianion 4 was generated in
a single operation by reacting c-butyltelluro alcohol 2
with 2 equiv of commercially available n-butyllithium.
Both aldehydes and ketones reacted with 4 affording
the corresponding diols in good yields (Scheme 2).14

Preliminary studies using equimolar amounts of both
dianion 4 and the eletrophiles, afforded the desired diols
6a–f only in moderated yields (38–63%). Substantial in-
creases of yields were obtained by using 2 equiv of 4 rel-
ative to 5. The 1,2-addition reaction worked very well
even using ketones as the eletrophile. Diols 6a and b,
are analogs of 4-ipomeanol, a naturally occurring pneu-
motoxin under development for treatment of lung
cancer.15

The diols 6a–d were cyclized by reacting with catalytic
amount of p-TSA in dichloromethane yielding the corre-
sponding tetrahydrofurans (Scheme 3).16

The reaction of dianion 4 with a range of other electro-
philes is under investigation in order to obtain function-
alized compounds such as spiroketals and chiral diols.

The tellurides described here are stable odourless yellow
oils and can be easily generated in a one-pot procedure
from elemental tellurium. Dibutyltelluride produced in
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Scheme 3. Cyclization reaction of diols 6a–d to the corresponding

tretrahydrofurans.
the tellurium/lithium exchange step is totally compatible
with all subsequent operations and can be easily re-
moved in an odorless operation by washing of the or-
ganic phase with a diluted sodium hypochlorite solution.

In conclusion, we showed that a functionalized organoli-
thium can be easily prepared from an organotelluride
obtained from commercially available elemental tellu-
rium, n-butyllithium and methyl vinyl ketone.
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