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Abstract: Solutions of L-Selectride or SuperHydride in refluxing THF efficiently deprotect methyl phenyl
cthers. L-Selectride is the more effective reagent, while electron-poor arenes work best. Unlike other hydride
sources, these reagents permit ether cleavage without the reduction of aryl halides.

In 1977 Brown and Kim found that lithium triethylborohydride {SuperHydride] permits the
hydroboration of substituted styrenes under mild conditions.] However, we found that treatment of alkene 1
with SuperHydride in tetrahydrofuran at room temperature for twenty-four hours gave deoxyfaveline (2) in
21% yield, with the balance of the material being unreacted 1.2 Using glyme as the solvent at 80 °C, or
increasing the number of equivalents of SuperHydride, improved the production of 2 to 77% (100%
conversion) and reduced the reaction time to twelve hours.
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Methyl cthers are popular protecting groups for phenols because they are easy to prepare and easy to
remove using a variety of acidic conditions.38 The use of nucleophilic conditions for demethylation, however,
is limited to hot (~200 °C) ethanolic potassium hydroxide,3? hot solutions of NaSR,3¢ or, for aryl methyl
ethers with neighboring ether functions, lithium aluminium hydride (LiAlH4) in either a hydrocarbon
solvent3d or THF.3¢ Here, we report the scope and limitations using either L-Selectride or SuperHydride in
the demethylation of aryl methyl ethers.4

The deprotections shown in Table 1 were all accomplished more rapidly using the more powerful
reagent L-Selectride, and gave only the phenol along with unreacted ether.S In genersal, reaction workup
required only the addition of water,® although the use of basic hydrogen peroxide was needed to free the
phenol of 13 from a boron-containing complex. When the aryl ring has an electron-withdrawing substituent,

the reaction yield generally increases and the reaction time decreases; cf. 3 versus 4, or 6 versus 7, or 8 versus
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9 versus 10. Although less rapid than other procedures, this method is also useful for removing the methyl

ethers of hydroquinone (cf. 11) and resorcinol (cf. 12).328 Note that these deprotections proceed without

cleavage of C-Br or C-Cl bonds, which are easily reduced using LiAlH4 (cf. 7, 8, 9 and 10).7

Methyl Phenyl Ethers L-Selectride

67 °C, 3.0 cquiv.
/©/0CHg [ R=H Q) 3 days (91%)
R R =Br () 67 °C, 1.5 cquiv.
12 hours (94%)
3 ) 67 °C, 2.0 equiv.
2 days (97%)
67 °C, 2.0 equiv.
R=H (6 2 days (98%)
3
t I j _ 67 *C. 2.0 equiv.
R=Br (1 12 hours (69%)
R - 67 °C, 1.1 equiv.
" R=R;=H@®) 24 hours (83%)
)ff‘ "’
— LR = 67°C, 1.1 equiv.
R R; R=CLR,=HO) 24 hours (93%)
25°C, 1.1 equiv.
R=R,=C110 12 hours (100%
67 °C, 3.0 equiv.
: { R = OCHj; R, =H (11) 2days(71‘;2) v
Ry R =H; R, = OCH; (12) 67 °C, 3.0 equiv.

4 days (93%)

PCH;
67 °C, 1.5 equiv.
O

Because these hydride reagents are sterically bulky, these demethylations can be selective (Scheme 1).
Treatment of trimethoxy ether 14 with excess L-Selectride results in only the deprotection of the least

sterically congested ether (cf. 15). In the case of substrate 16, which contains both methyl and ethyl ethers,

only the methyl ether undergoes deprotection.8

SuperHydride

67 °C, 3.0 equiv.
6 days (33%)

67 °C, 1.5 equiv.
3 days (76%)

67 °C, 3.0 equiv.
5 days (96%)

67 °C, 2.0 equiv.
5 days (98%)

67 °C, 2.0 equiv.
24 hours (63%)

67 °C, 2.0 equiv.
3 days (73%)

67 "C, 2.0 equiv.
2 days (77%)

25*C, 1.1 equiv.
12 hours (96%)

67 °C, 5.0 equiv.
7 days (90%)

67 °C, 3.0 equiv.
5 days (15%)

67 °C, 3.0 equiv.
3 days (92%)
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3 Scheme 1 H
x H3

L-Selectride (3.0 equiv.) in THF

A ber, 67 °C, 24 hours (90%) é 3

14 15 OcH

OCH4 L-Selectride (1.1 equiv.) in THF

O/O 67°C, 3 days (92%) or ﬂ@,on

CH;yCHy/ SuperHydride (1.5 equiv.) in THF  CH;CH.
16 67 *C, 5 days (88%) 17

Both inter- and intramolecular mechanisms can be postulated for demethylation. In the intermolecular
process, a lithium cation-activated complex (cf. i) is formed first. This intermediate facilitates nucleophilic
attack by hydride on the methyl group to irreversibly generate methane and a tri-alkylborane, which, being a

stronger Lewis acid, can accelerate further intermolecular displacements via ii. Either process leads to the

O~CH. O—Li
i:@’ ? R= sec-butyl [ D’ CH;) lossof CHy, _ QD/ '
3 3 and generation 3

i RgB

or SuperHydnde

BR, = ethyl of BR,
(generated
in situ) loss of BR, 13‘111001 ‘;s
R3 Ry - R
Q loss of z _,g._ YLt E 31? 3 on
DOy 5 e Ll ] by
> )% Li* 3 H

(i) R3B

build up of lithium phenoxide, which affords the phenol upon aqueous workup. Alternatively, one can
explain demethylation by means of an intramolecular transfer of a hydride from complex iii to the methyl

group via a pericyclic rearrangement.9

L-Selectride (a): 1 loss of CH,4 Rep
R = sec-butyl; R\lf Ry and either
R; =CHj3 —_— ,/___,

pra
O
SuperHydride (b): (H D -~ n
PR = ethyl; ¢ + CH3  loss of 2-butene using §
Ry =H (i) a or ethylenc using b
Support for the intermolecular mechanism can be found in the work of Brown and co-workers with
catalytic tricthylborane and lithium tri-ters-butoxyaluminohydride.10 Although these reagents cleave cyclic

cthers via an intermolecular process,102 the deprotection of methyl phenyl ethers was not observed.10b
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Moreover, demethylation was not observed when ethers 6, 10 and 13 were treated with either tri-sec-
butylborane or uiethylborane (cf. L-Selectride or SuperHydride) and refluxed in either THF or toluenc for
three days. We can therefore discount the intramolecular mechanism.

In summary, we have shown that L-Selectride and SuperHydride are useful agents for the nucleophilic
deprotection of methyl phenyl ethers. The presence of other reducible groups in a molecule is an obvious

limitation of this method, but one that can be exploited.11
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