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Asymmetric Synthesis of Mellein Methyl Ether: Use of 
ortho-Toluate Carbanions Generated by Chiral Bases 
Andrew C. Regan and James Staunton" 
University Chemical Laboratory, Lensfield Road, Cambridge CB2 IEW, U.K. 

An ortho-toluate carbanion generated from (2) by the chiral lithium amide base of (6), ( 7 ) ,  or (11) 
undergoes an enantioselective aldol-type reaction with acetaldehyde to give mellein methyl ether (3), in up to 
53% enantiometric excess. 

Addition of organolithium reagents to the carbonyl group is 
an important carbon-carbon bond forming reaction, and in 
recent years there has been considerable interest in the use of 
chiral complexing agents in this reaction to effect asymmetric 
inducti0n.l 

An attractive extension to this idea would be the use of a 
chiral base which could first generate a carbanion, and then 
serve as a chiral complexing agent, thus leading to the possi- 
bility of asymmetric induction in addition reactions. 

We have investigated this possibility, making use of our 
experience in the field of orcho-toluate carbanion 
and now report our successful preliminary findings. 

The readily available ethyl ester of 6-methylsalicylic acid6 
(1) was methylated (dimethyl sulphate-potassium carbonate- 
acetone) to give (2), which was treated with lithium di-iso- 
propylamide (LDA) in tetrahydrofuran (THF) at - 78 "C. 

The resulting bright orange anion was quenched with excess 
of acetaldehyde after 30 min, giving mellein methyl ether (3)t 
in 52% yield, with identical IH n.m.r. data to those reporteds 
(Scheme 1). 

Scheme 1 

For this compound 'H n.m.r., i.r., and mass spectra as well as 
microanalysis and/or mass measurement were in agreement with 
the assigned structure. 
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Scheme 2. Reagents: i ,  NaBH,CN, MeOH, HCI. 

lii 

(10) n = 1 
(11) n = 2  

Scheme 3. Reagents: i, MeO[CH,],COCI, pyridine, CH,CI,; ii, 
LiAIHl or BH,, THF. 

The chiral amines (6)t and (7) were prepared by the reaction 
of (R)- or (S)-l-phenylethylamine (4) or (5) with acetone in 
the presence of sodium cyanoborohydride, following the 
general procedure of Borch' (Scheme 2). The lithium amide of 
(6) was prepared in THF with n-butyl-lithium and used in 
place of LDA in the above reaction. This resulted in a 78% 
yield of mellein methyl ether after purification by preparative 
t.l.c., with an enantiomeric excess of 10 %. Enantiomeric 
excess (e.e.) was determined by the direct method of lH n.m.r. 
in the presence of the chiral shift reagent Eu(tfc), [tfc = 3-tri- 
fluoromethylhydroxymethylene-( - )-camphorato]. This re- 
sulted in a downfield shift of the methoxy singlet of mellein 
methyl ether into the signal-free region between 8 5 and 6 .  
The signals for the two enantiomers were shifted by different 
amounts and became well separated. Addition of the methyl 
ether derived from natural (R)-mellein produced by Aspergillus 
melleus increased the intensity of the more downfield signal, 
and showed that the (S)-enantiomer (6) gave (R)-mellein 
methyl ether in excess. Complementary results were obtained 
using the (R)-enantiomer (7). 

This result was encouraging, and we reasoned that greater 
induction might be obtained with a bidentate base which 
could have chelating properties towards metal atoms. Accord- 
ingly the amines (lo)? and (ll)? were prepared from (4) as in 
Scheme 3. 

Use of the lithium amide of (10) led to isolation of starting 
material only; this amide appears to be insufficiently basic to 
deprotonate (2). However the lithium amide of (11) gave 
mellein methyl ether in 51 % yield and 49% enantiomeric 
excess. Diluting the reaction 5 times from 0.25 M to 0.05 M gave 
a 41 % yield and a synthetically useful enantiomeric excess of 
53 % (ratio of enantiomers: 3.3 to 1). 

Cooling the reaction from -78 to - 120 'C did not improve 
the induction (46% e.e.) and use of ether as a solvent gave 
very little reaction. 

The product can be enriched in the major enantiomer by 
recrystallisation. One recrystallisation from ether-hexane re- 
covering 50 % of the material increased the enantiomeric 
excess from 53 to 78%, as judged by n.m.r. (ratio of enanti- 
omers: 8.0 to 1). Measurement of the optical rotation con- 
firmed this result: [a]' - 192.7' (c 0.00546 in CHCI,), i.e. 
optical purity 7506, based on [a]'," -255" (c 0.052 in CHCI,) 
measured for the methyl ether derived from natural (R)- 
mellein. 

Thus we have realised the idea of using a chiral agent both 
as a base and as a chiral complexing agent. The bases used 
have the advantage of being readily available in both enantio- 
meric forms, they can be recovered and re-used, and their use 
is illustrated by an efficient enantioselective synthesis of 
mellein methyl ether. 
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