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Abstract: The direct metalation of several p-hydroxybenzylmethyl ethers
has been studied. Those substrates possesing an electron-~withdrawing
group in a 1,3 relationship with the coordinating (-CH_OMe) group under-
went regioselective metalation by the action of n—BuLi%THF. Highly subs-
tituted phenols can thus be readly prepared.

Very recently Posner and coworkersl demonstrated that phenol can be
efficiently deprotonated to its dianion, though only by using the t-BuLi/THP
system. Most interesting, metalation was proved to take place at a site ortho
to the lithium phenolate group. The regioselectivity found -consistent with
the idea of phenol dianion being an ion triplet- was interpreted as a con-
sequence of the weak coordinating ability of the lithium phenolate for the
incoming tert-butyl lithium (kinetic effect) and/or the stabilization of the
carbon-lithium bond by the adjacent oxygen atom (thermodynamic effect)l.

This finding, which has come to light thirty five years later than
Gilman's pioneering work2 in this field, obviously called for carrying out a
thorough study on the direct metalation of phenols.

This communication highlights (vide infra) what we feel should be an

advance in the field, namely that phenols having both a coordinating group and
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an electron-withdrawing group appropriately disposed in a 1,3 relationship,

3,4

are amenable to direct metalation by n-BuLi, thus making this a powerful
tactic for the preparation of the otherwise difficult-to-synthesize sterically
congested phenolic compounds.

Soon it was learned that simple p-hydroxybenzylmethyl ether55’6 1, or the
easily available analogs 2 and 3, both having extended "arms" for facilitating
coordination of the incoming organolithium base, would not undergo ring
metalation by the action of n-BuLi under a variety of conditions. Thus, the
treatment7 of these compounds with n-BuLi (1.5 M, 1in hexanes, 1.5 eq.) followed
by quenching of the resulting brownish solutions with Me2S2 or DZO’ led to
almost total recovery of the corresponding starting material in the case of 1,
though an important loss of material was observed when working with 2 or 3.

On the other hand, Wittig rearrangement8 products were detected in c.a. 5-10 %
yield (lH—NMR) in the crude reaction product only when much longer reaction
times were employed.

However, much to our delight, metalation of £5,6 under our set of standard
o7 DMF, MelI, (CH3)2C=CH—
CH2Cl, yielded the corresponding 2,3,4-trisubstituted phenolic compounds 5, 6,

conditions7, followed by treatment with Me252, DZO' Cco

7, §, g and 10 in high isolated yields (60-90%), as evidenced by the presence

of a clean AB system in the aromatic region of their lH—NMR spectra. Similarly,
li5'6 was easily converted into 12 and lée, using CO2 and Me282 as electrophiles,
respectively. Under these conditions, only small amounts (0-5%) of the Wittig
rearrangement product was detected (lH—NMR)a.

Moreover, further metalation of 13 was efficiently achieved under the usual
set of conditions7. Trapping of the resulting brownish solution of the dianion
with solid CO2 produced the highly substituted phenol ££6, in a moderate
isolated yield (65%). In striking contrast with this, attempted metalation of
5 as above, yielded only -after quenching with Me252— unchanged starting
material.

In an effort to further delineate the wide applicability of this metho-
dology for the preparation of highly substituted phenols, we have carried out
several straightforward transformations as illustrated in Scheme 2. Among them,
the preparation of the unusual phenolic phthalides 15, 16 and izg (obtained by
treatment of 7, 12 and 14 with trifluoroacetic anhydride in CH3CN ) in high
isolated yield (60-80%) is worthy of note since it compares quite advantageously
with the reported synthesis of lﬁlo in 8 steps!. Also worthy of note is the
simple preparation of deuterated vanillin £§ll (obtained in 90% yield by DDQ
oxidation12 of 6) and 2,3,4-trisubstituted phenols 129 (obtained by treatment
of 9 with KCN13, in 65% yield) and 399 (obtained by catalytic hydrogenation of
9 in 95% yield). Interestingly, direct deprotonationl4 of phenolic phthalide 16
with LDA (THF, 0°C), followed by treatment with 3,4-dihydroisoquinolinium iodi-
de, furnished the unnatural phenolic phthalideisoquinolinel5 21, though in a

low isolated yield (c.a. 5%)16.
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(a) DDQ/CH,Cl,-H,0 18:1 (v:iv); (b) (CF4C0),0/CH,CN; (c) KCN/DMF, 110-140°C,
6 h. ; (d) H, (10% PA-C)/EtOH.
Scheme 2

Although it is somewhat premature to advance a general rule accounting for
the direct metalation of phenols, the above results give support to the view
that both a coordinating and an electron-withdrawing group are requiredl7 for
the efficient metalation of phenols by n-BuLi. Further work in progress will
hopefully provide definitive experimental support to fully substantiate this

concept.
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