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4,4’-Di-tert-butylbiphenyl-Catalysed Lithiation of Chloromethyl 
Ethyl Ether: A Barbier-Type New and Easy Alternative to 

Ethyl Lithiomethyl Ether 

Albert Guijarro and Miguel Yus* 

Abrbwctz l-be reaction of no equimolar amount of cbmmethyl ethyl etha (1) and diffamt carbonyl compou& (2) 
withm excess oflithiumpowder (1:7 molarratio)inthe p3atceofacaCalyticamount of4,4’di-rcrt-butylbipkatyl(5 
mol%) in THF at WC leads. &ex hydrolysis. to the amwpondiq hydmxyethm 3. 

Organohthium compound8 bearing a-heteroatomsi. aIs0 called “carbenoids”. are interesting functionahzed 

carbanionic intermediates8 in organic Synthesis and should be consider as typical di-reagents with umpohtng 

mactivity8. The preparation of @-hybridized non-stabilized carbanions bearing an ether functionality of the type 
1 has been already achived at low temperature by three different ways: (a) tin/Iithium transmetahation from the 

sdequate a-stannylethem II with n-butyllithium4; (b) sulphurllithium exchange from phenyhbioketals of the type 

III by reductive cleavage with a lithium-areneS; (c) deprotonation ot tbutylh or benzylab ethers, or esters k.4 and 

related compound&.8 of the type IV with strong bases (usually s-B&i and a co-reagent such as TMEDA or 

r-BuOK). However, to our best knowledge, the direcfr route (d) by chlorine/lithium exchange from chlotoethers 

V has not been used for the preparation of intermediate8 of the type I (Scheme 1). In general, non-stabilized a- 

lithioethers of the type I are unstable species, even at low temperatures, due to their tendency to undergo a- 

eIiminatioi+s or Wittig rearrangementab processes. On the other hand. in the last time we have used the arene- 

catalysed lithiations of different chlorinated substrates at low temperaturesic for the pmparation of very reactive 

functionalized organolithium intermediatesil.l8. Among the arenes, naphthalene and 4,4’-di-rerf-butylbiphenyl 

(DTBB) are the most commonly employedt8. In this paper we report a solution to the preparation of 

a-lithioethem of the type I by chlorine/lithium exchange [way (d). Scheme l] using a combination of a DTBB- 

catalysed lithiation of chloromethyl ethyl ether and a Barbier-type reaction in the presence of carbonyl 
compounds. 
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Sehcme 1. 

The slow addition (co. 45 min) of a mixture of equimolar amounts of chloromethyl ethyl ether (1) and a 

carbonyl compound in THF to a blue suspension of an excess of lithium powder (1:7 molar ratio) and a catalytic 
amount of DTBB (5 md %I) in THF at 0°C gave, after hytilysis, the axresponding ethoxyakohds 3 (Scheme 2 
and Table 1). The maction worked very nicely with akiehydes and ketones even with very hindered systems, such 
as dikopropyl or di- ?erZ-butyl ketone (Table 1, en&% 4 and 5, respectively). When naphthakne was used as the 
ares catalyst instead of DTBB the yields are, in general, lower (Table 1. entry 8 and footnote e). In some cases 
the yields are better by adding the ments 1 and 2 at once onto the activated lithium suspension (Table 1. entries 
3-5 and footnote d). 

Scheme 2. Reagentsandconditimts: i, Li powder-DTBB cat (5 mol %), 

THF, 0°C; ii, H@. 

Concerning the possible mechanistic pathway, we think that the first process is an electron tmnsfer from the 

lithium-arene to the starting material 1 giving the conwponding intermediate of the type I. ethyl lithiomethyl 

ether, which in the presence of the carbonyl compound at 0% macta very rapidly before decompositiona yidding 
after hydrolysis the obtained products 3. 



Table 1. Preparation of Compounds 3 

Entry 

Calhnylcompound2 

Rl R2 

Fhiuct 3 

No. Yield (%)b Rp 

1 Bun H 

OH 

2 But H -+ 

QH 

OH 

4 Pd 

5 But But 

6 -[CH214- 

7 

pri 
OH 

OH 

OH 

OH 

8 Ph Me 

87 0.25 

3b 81 0.3 1 

3c 70(84)d 0.18 

3d 65(75&’ 0.63 

3e 

31 

3g 

3h 

7od 0.75 

94 0.29 

98 0.20 

94 (sr)’ 0.33 

a All compoun& were >95% pure by 0JJ.T and were fully characterized specb~~pically (IR. 1H 
and W NMR, and mass spectra). b Isolated yield of pure compounds after flash chromatography 
(silica gel, hexane/ethyl acetate) bed on the starting chloroether 1. = Hexanehhyl acetate: 9/l. 
d Isolated yield corresponding to the reaction carried out by adding the reactants 1+2 at once (not 
slowly, see text) to the activated lithium suspension. e 2-Cyclohexenone was used as electrophile. 
r Naphthalene was used instead of lXBB as the arena catalyst. 
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From the results described in this paper we conclude that this methodology represents the first direct 

lithiation of chloromethyl ethyl ether to give the corresponding a-lithioether at OV and the in situ reaction of this 

very reactive intermediate with carbonyl compounds in a Barbier-type process. 
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