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2,5-Dimethoxybenzyl Alcohol: a Convenient Self-indicating Standard for the
Determination of Organolithium Reagents

By MARK R WINKLE, JANET M LANSINGER, and ROBERT C RoNALD*
(Department of Chemustry, Washington State Unwersity, Pullman, Washington 99164)

Summary A method for the determination of organo-
Iithium reagent 1s described using 2,5-dimethoxybenzyl
alcohol as a self-indicating primary standard

As a part of some synthetic studies directed toward the
total synthesis of the novel antibiotic frustulosin, we have
mvestigated the metallation of 2,5-dimethoxybenzyl
alcohol (1) with various commercially available organo-
Iithium reagents, and have observed unusual behaviour
m the reaction of (1) that we have adapted for the routine
standardization? of commercial alkyl- and aryl-lithium
reagents
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When solutions of (1) 1n ether, tetrahydrofuran (THF),
or benzene are treated with organolithium reagents, the
mitial reaction produces a colourless solution of the alkoxide,
but when the deprotonation of the hydroxy group 1s
complete the organolithium reagent reacts to form a
mixture of intensely coloured red dianions of (1) The
development of this colour at the endpoint appears to be
mstantaneous and requires less than 0 0l mmol equiv
excess of organolithium reagent to be visible

The appearance of the red colour at the endpoint 1s not
affected by the condition of the organolithium solution
being titrated, even solutions that were highly discoloured
or which contained large amounts of suspended oxides gave
easily wvisible and reproducible endpomts In a typical
titration a small amount of (1) (100—200 mg) was weighed
into a small flask fitted with a magnetic stirrer and sealed
with a septum The flask was flushed with nitrogen and
the alcohol was dissolved in 1-4 ml of the appropriate
solvent (THF, ether, or benzene) The organolithium
reagent was added dropwise with a syrnnge until the
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solution was just charged with a pink colour The results
of titrating various lithium reagents are summarized 1n the
Table

TasLE Titration of organolithium reagents
Reagent Nominal value2 Method AP Method Be
BurLi 20mM 180M 181m
BusLid 12Mm 141 M 143 M
ButLi® 197w™m 176m™m 17T ™M
ButLif 190 ™ 166 ™M 174m
PhLa 17m 106 m 109™m

8 Nominal value from manufacturer (Ventron Corporation)
b 2 5 Dimethoxybenzyl alcohol method ¢ 1 10 Phenanthroline-
ButOH method ¢ This sample was extremely cloudy and
discoloured a Galman double titration (ASTM E233-68) showed
total base 1 90 M s butyl lithium 1 43 M other alkaline materials
047 M e Titration 1n benzene I Titration in THE

The origin of the red colour 1s uncertain, but 1t appears
to be due to the presence of dianions in the solution
Treatment of (1) with an excess of butyl-lithium results 1n
an 1increase m colour proportional to the amount added
until 2 equiv are added When the deep red dianion 1s
quenched, the fading of the colour 1s also proportional to
the amount of quenching agent added This behaviour
seems to support the hypothesis that coloured product 1s
a major component of the mixture and 1s not a trace
contaminant Furthermore the development of the colour
appears to be independent of the state of purity of (1),
old, discoloured samples of (1) produce colour reactions
1dentical to those observed with freshly chromatographed
and distilled samples

Analysis of the products of the quenching of the dianion
solution with D,0 or ethylene 1odochloride has afforded
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only products from ring metallation One possible explana-
tion for the red colour was the formation of an «-benzyloxy
dianion However, we have been unable to find convincing
evidence for the deprotonation of the benzyl group either
by quenching with D,0 or by quenching the dianion
formed from (1) (which was deuteriated in the benzyl
position) with H,O By quenching the diamion solution
with ethylene 1odochloride two 1odides (2) and (3) have
been 1solated 1n 35 and 279, yields, respectively Treat-
ment of these iodides with butyl-lithium to produce the
dianions by halogen-metal exchange also affords red
solutions albeit with somewhat lower intensity than that
observed for solutions obtained by direct metallation

As a primary standard for the determination of organo-
Iithium reagents (1) has several advantages The organo-
lithium reagent 1s added via a syringe to the alcohol (1) 1n
the way 1t 1s usually used 1n most reactions, not in the
reverse order of first adding the lithium reagent, thus the
titre determined 1s for organolithium added 1n small portions
to the solution Since (1) 1s quite soluble in a variety of
solvents the titre can be conveniently determined in the
reaction solvent ~We have observed, for example, some
differences 1n the titre of t-butyl-lithium depending upon the
solvents employed (see Table) The low titre for t-butyl-
Iithium 1 THF 1s due to the reactivity of this solvent 3
Furthermore, (1) 1s readily available (Aldrich) and easily
purified Small amounts may be conveniently purified by
bulb-to-bulb distillation at 100 °C and 005 mmHg just
prior to titration, thus ensuring that the standard 1s dry
and free from impurnties, although we have obtained
equally good results with undistilled material
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