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Abstract: Lithiation of dibenzosiloxanes (phenoxasilins or 9-sila-
xanthenes), followed by oxidation of the C–Si bonds, provides a
versatile method for the synthesis of 2,6,2¢,6¢-tetrasubstituted diaryl
(biaryl) ethers.
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omatic substitution

Diaryl ethers 1 are key structural features of important
biologically active compounds such as thyroxine, the
bastadins,1 vancomycin and its analogues2 and have gen-
erally been made by metal-promoted coupling or nucleo-
philic aromatic substitution.3 As part of an investigation
of the stereochemistry of diaryl ether compounds, we
needed a versatile way of introducing up to four substitu-
ents ortho to the diaryl ether C–O bond. An OAr group is
a moderately effective director of lithiation,4,5 so we
attempted directed metallation reactions of 2. Ether 2 was
treated with 2.5 equivalents n-BuLi in neat TMEDA (0–
20 °C, 24 h) and acetone was added. A mixture of single
and double addition products 4 and 5 were formed, along
with remaining 2 (Scheme 1). Even after protection as
their methyl or trimethylsilyl ether derivatives, these com-
pounds were highly resistant towards further lithiation.

Scheme 1 Lithiation of di-p-tolyl ether. Reagents and conditions:
(i) n-BuLi, TMEDA, 20 °C; (ii) Me2SiCl2; (iii) acetone.

Tricyclic diaryl ethers are cleanly doubly lithiated,5,6 so
we turned to the dibenzosiloxane (phenoxasilin) 3 in the
hope that (a) its lithiation would be straightforward and
(b) subsequent oxidation (ipso electrophilic aromatic sub-
stitution) of the C–Si bonds7 would allow the formation of
functionalized acyclic ethers. Taking di-p-tolyl ether 2 in
diethyl ether, we added s-BuLi (3 equiv) in TMEDA.
Quench with dichlorodimethylsilane yielded the dibenzo-
siloxane 38 in 40% yield on a multigram scale.9

Scheme 2 Diaryl ethers from dibenzosiloxane 3. Reagents and con-
ditions: (i) s-BuLi (2 equiv), TMEDA, Et2O, 0 °C, 2 h; (ii) s-BuLi (3.5
equiv), TMEDA, Et2O, 0 °C, 2 h; (iii) MeI or MeCHO or acetone; (iv)
ICl, CH2Cl2; (v) n-BuLi, THF; (vi) acetone.

Further lithiation5 was easy. Treating 3 with 2 equivalents
s-BuLi in TMEDA–Et2O at 0 °C led to immediate colora-
tion, and quenching this yellow organolithium (presum-
ably 6) with methyl iodide,10 acetaldehyde or acetone
yielded 7. Similarly, after lithiation with 3.5 equivalents s-
BuLi, methylation of the dianion 10 returned the doubly
alkylated siloxane 11 (Scheme 2).
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Conversion of the alkylated dibenzosiloxanes to acyclic
diaryl ethers was achieved with ICl. Double ipso electro-
philic aromatic substitution of the silyl group11 yielded the
versatile diiodo derivatives 812 and 12. Further manipula-
tion of the iodo substituents is evidently possible in a va-
riety of ways: we chose to treat 8 and 12 with n-BuLi and
acetone to yield the tri-ortho-substituted and tetra-ortho-
substituted diaryl ethers 9 and 13.

Details of our stereochemical investigations of 9, 13 and
other heavily substituted diaryl ethers will be reported
shortly.13
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