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A C–O-dianionic zincate was generated by a Te/Li exchange reaction of an alkyltelluride, followed by Li/
Zn transmetallation and reaction with methyllithium. The reaction between the enantiomerically pure
(99% ee) (R)-dianionic zincate and benzoyl chloride led to 3-hydroxy-1-phenyl pentanone with total
retention of the carbon configuration (99% ee). Similar results were obtained using the corresponding
Lipshutz cyanocuprates.

� 2009 Elsevier Ltd. All rights reserved.
Functionalized non-stabilized organometallics are useful inter-
mediates for the construction of multifunctional organic structures.1

Among the most employed functionalized sp3-hybridized organo-
metallics for this end are the organozinc compounds.2 The prepara-
tion of these species from organolithium reagents by
transmetallation is a common practice.1 The functionalized sp3-
hybridized organolithium precursors have been prepared by halo-
gen-,1b–d,h,i sulfur–,3 tin–1b,4 and more recently, tellurium–lithium5

exchange reactions. In this last case the progress has been slower,
presumably due to the lack of reliable information on the physical
and chemical characteristics of organotellurium compounds. Recent
studies of our group showed that functionalized alkyltellurides are
easily prepared and handled,6 demonstrating stability to air and
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light, and exhibiting no bad smell, contrary to what is frequently
reported about organotellurium compounds. Keeping these facts
in mind, and considering the easy access to functionalized alkyltel-
lurides in enantiomerically pure form,6a,b,7 we report in this Letter
a study on their transformation into 4-hydroxyketones, through
the intermediacy of organozinc compounds. The fast tellurium/lith-
ium exchange5 and the inertness of both the starting alkyltelluride
and the by-product dibutyltelluride toward the newly formed sp3-
hybridized organometallics are appealing features of our method
to access these reactive intermediates.

The starting hydroxytelluride 1a used in this study was pre-
pared in 85% yield by hydrotelluration of methyl vinyl ketone, fol-
lowed by carbonyl reduction with sodium borohydride.6c,d,f
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formed and their reaction with benzoyl chloride (6).
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Compound 1a is a yellow oil stable in air and ceiling light, and pre-
sents no bad smell. Enzymatic kinetic resolution of (R,S)-1a gave
(S)-1a in 99% ee7 The transformation of 1a into the corresponding
alkoxy-alkyllithium 2a was performed by adding 2.0 equiv of n-
buthyllithium to 1a in THF at �78 �C. In a previous work, 2a was
captured with carbonyl compounds leading to the corresponding
1,4-diols.6f
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Scheme 3. Transformation of 2 into a Lipshu

Table 1
Hydroxyketones prepared starting from hydroxytelluride 1a

Entry Substrate Producta Yieldb (%)
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a All compounds prepared showed analytical data compatible with the proposed
structures.

b Isolated yields after column chromatography.
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Scheme 2. Reaction of the mixed hetero organozincate 8a with 6.
In this Letter, 1.0 equiv of the dianion 2a was reacted with 1.0,
0.5, and 0.33 equiv of ZnCl2 with the aim of preparing the corre-
sponding mono-, di-, and tri-organozinc species. The resulting
organometallic solutions were reacted with benzoyl chloride (6).
The results are shown in Scheme 1.

The intermediate 3a did not react with 6, presumably due to the
intramolecular stabilization of the O–Zn–C chelate with a high
covalent bond character. Intermediates 4a and 5a reacted with 6
only in poor yields.

In view of the reactivity presented by entities 3a–5a, and based
on the works8 concerning the enhancement of the reactivity of
organozinc reagents, we decided to transform the intermediate
4a into the corresponding heterozincate 8a (Scheme 2). For this
end telluride 1a was reacted with 2 equiv of n-butyllithium, fol-
lowed by 0.5 equiv of ZnCl2 and then with 1.0 equiv of methyllith-
ium. The heterozincate 8a was reacted with benzoyl chloride (6)
and the desired product 7 was obtained in 70% isolated yield.9

By using an enantioenriched sample of (S)-1a (99% ee),7 the cor-
responding enantiomerically enriched zincate 8a was obtained,
which on reaction with benzoyl chloride (6) gave (S)-7 with 99% ee.

With these results in hands, we reacted other acyl chlorides
with the heterozincate 8a, and several 3-hydroxyketones were
produced in reasonable to good yields as presented in Table 1.
Compounds 7, 12–14 are analogous to Ipomeanol, a potent lung
anticancer agent.10

In a previous work,6c we observed that the dianion 2a can be
transformed into the corresponding Lipshutz cuprate 3b which re-
acts with 2-cycloexen-1-one as expected. This same cuprate re-
acted with benzoyl chloride (6) leading to 7 in 65% yield11

(Scheme 3).
The generality of the above-commented transformations was

demonstrated by preparing a number of different hydroxytellu-
rides, as shown in Scheme 4, following a protocol similar to the
one used to prepare 1a.6f

The hydroxytellurides 1a–e prepared were submitted to the Te/
Li exchange reaction and the corresponding lithium dianions were
used in the formation of cuprates and zincates, as described above
for 1a. The zincates and cuprates derived from 1a–e were reacted
u(CN)Li2
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Scheme 4. Preparation of hydroxytellurides 1a–e.



Table 2
Hydroxyketones prepared starting from hydroxytellurides 1a–e
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a All compounds prepared showed analytical data compatible with the proposed structures.
b Isolated yields after column chromatography.

6370 J. L. Princival et al. / Tetrahedron Letters 50 (2009) 6368–6371
with benzoyl chloride (6) giving the corresponding 4-hydroxyke-
tones shown in Table 2.

Finally, it must be pointed out that all the organotellurium com-
pounds described in this paper do not smell badly, and are stable in
air and light.

In conclusion, hydroxyltellurides can be converted into organo-
zincates and organocuprates by a Te/Li exchange reaction followed,
respectively, by transmetallation with ZnCl2 and reaction with
CuCN. The zincates and cuprates react with acid chlorides giving
4-hydroxyketones.
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