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organolithium interm » which by treatment with different electrophiles [H,0, D;0, Me38iCl, ButCHO,

= inal hudealyroio nfFfrnedo tha Avean - P, FT Py
PhCHO, Me,CO, Et,CO, (CH3)4CO, (CHz)sCO, PhCOMe] and final hydrolysis affords the expected products
2 and 4. © 1998 Elsevier Science Ltd. Al rights reserved.

From practlcal urposes the ynthesm of rganolithium compounds by the cleavage of
]i ithium metal with allylic or benzylic ethers, so
generating allyl- or benzyi-lithium derivatives and avoiding Wurtz-type side-reactions [2,3].
However, when the lithiation reaction is applied to normal dialkyl ethers, they are in general
inactive, indeed some of them (diethyl ether, THF) are widely used as solvents in lithiation
reactions.3 A special case is the lithiation of phenyl alkyl ethers, namely anisole, which is
resistant to lithium metal under non-forcing conditions, but can be opened using lithium and

an arene (such as biphenyl) as an electron transfer agent, giving phenol as the main product

after hydrolysis [5]. On the other hand, lithium and a protic solvent, such as liquid ammonia,
have been widely used in Birch-type reducuon with aromatic et..ers, so converting

1 1 hio mranmcs hae hann wxidals
substituted anisoles to synthetic equivalents of cyclohex-3-enone; this process has been widely

o

used in steroid transformations [6]. However, to the best of our knowledge, the

! This paper is dedicated to Prof. Adalbert Maercker for his leading work on this field.
2 Postdoctoral student from the Hassan II University of Casablanca (Morocco).
3 Oxiranes, oxetanes as well as tetrahydrofurans in the presence of boron trifluoride can be opened using lithium and an arene in

stoichiometric or catalytic amount. For a recent review, see reference [4].
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lithiation of alkyl aryl ethers under different reaction conditions has never been used to
generate alkyllithium reagents;4 in contrast, the same reaction applied to the corresponding
aryl thioethers has been shown to be applicable to the preparation of organolithiums [7-9]. In
this paper we report for the first time the use of an arene-catalysed lithiation [10,11] for the
direct preparation of alkyl lithium reagents from alkyl phenyl ethers, this methodology
being specially interesting for the preparation of functionalysed organolithium compounds
[12,13].

The reaction of anisole (1a) or ethoxybenzene (lb) with an excess of lithiumS5 (1:14
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molar rauo) and a catalyuc amount of 4 4’ -di- IETI-DU[YIDIPDCDYI 1DbD, 5 mol "/0) in THF
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1a: R=Me 2a: R=Me, R'=H (80%)
1b: R=Et 2b: R= R'=Me (77%)
ic: R=P¢' 2c: R=Et, R'=H (83%)
1d: R=Bu! 2d: R=Et, R'=Me (69%)

When the corresponding iso-propyl or tert-butyl derivatives 1¢ or 1d were used, no
reaction with benzaldehyde or acetophenone was observed under the same reaction
conditions. In all cases, even with total consumption of starting derivatives, only phenol
could be isolated after hydrolysis of the reaction mixture. An explanation for this behavior
could be that the initial radical Re (generated by a SET reaction from the aryl ether followed

by oxygen-carbon cleavage) can be transformed into the corresponding carbanion only when
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abstraction from the reaction medium or disproportionation to the alkane/alkene mixture

OCCUrs.

4 For a recent account on DTBB-catalysed lithiation of dibenzofuran, see reference [14].
5 Lithium was commercially available (Strem) as a 30% dispersion in mineral oil and was washed four times with dry hexane and
dried under vacuum (0.1 Torr) before use.



In the last part of this study‘we applied the above mentioned lithiation to 2,3-dihydro-
benzofuran (3), which under the same reaction conditions and reaction with different
electrophiles [H20, D0, Me3SiCl, ButCHO, PhCHO, MeCO, Et;CO, (CH32)4CO,
(CH32)sCO] yielded, after hydrolysis, the compounds 4, the corresponding functionalised
organolithium intermediate 5 was involved in the process (Scheme 1 and Table 1).
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Scheme 1. Re
D30, Me3SiCi, BuiCHO, PhCHO, MepCO, EtyCO, (CH3)4CO, (CH,)5CO, -40° w0
20°C; iii, H70.

Table 1
Preparation of compounds 4
Producta
Electrophile

Entry E+ No. E Yield (%)b Rf
1 H,0 4a H 95 0.61
2 D,0O 4b D 85d 0.61
3 Me;SiCl dc Me;Si 0.65
4 ButCHO 4d ButCHOH 78 0.35
5 PhCHQO de PhCHOH 70 0.30
6 Me,CO 4f Me,COH 72 0.20
7 Et,CO dg Et,COH 69 0.28
] {CH;4CO 4h {CH»)4COH 77 0.23
9 (CH;)sCO 4i (CH,)sCOH 62 0.32

a  All products 4 were characterised by spectroscopic means (IR, 1H and 13C NMR and MS).

b TIsolated yield after column chromatography (silica gel, hexane/ethyl acetate) based on the starting material 3.
¢ Silica gel, hexane/ethyl acetate: 3/1.

d  85% Deuterium incorporation (from mass spectrum),

We also studied the reductive cleavage of phenyl vinyl ether (1e) under the conditions
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In the iast part of this study, we considered the cyciization of some diois 4 under
Mitsunobu reaction conditions (PPh3, DIAD, PhH reflux). The compounds 6d and 6e were
isolated in 25 and 95% yield, respectively.

Oy
6d: R=Bu'
6e: R=Ph

As a concliusion, we report here a new methodology based on a DTBB-catalysed lithiation
which allows the preparation of primary or vinyl organolithiums from the corresponding
phenyl ethers, this method being an alternative to the use of phenyl thioethers as starting
materials.
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