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Removal of methyl, benzyl, and methylene groups from alkyl aryl ethers is among the most popular
deprotecting methods in organic synthesis. Alkali organoamides NaN(SiMe3)2 and LiN(i-Pr)2, often
used as organic bases, have been developed as efficient deprotecting agents. Treatment of aryl
methyl ethers with 1.5 equiv of NaN(SiMe3)2 or LiN(i-Pr)2 in THF and 1,3-dimethyl-2-imidazoli-
dinone in a sealed tube at 185 °C produced the corresponding phenol derivatives in good to excellent
yields (80-97%). Removal of the methylene unit from benzodioxole derivatives was also ac-
complished by use of 2.5 equiv of these alkali organoamides. The corresponding catechols were
obtained in 93-99% yields. The activity of NaN(SiMe3)2 was proven lower than that of LiN(i-Pr)2;
it is due to the steric congestion and the R-stabilizing effect of the silyl groups. Thus selective
mono-O-demethylation of o-dimethoxybenzenes can be achieved by the use of NaN(SiMe3)2 but not
LiN(i-Pr)2. O-Debenzylation of aryl benzyl ethers, however, can be accomplished by the use of
LiN(i-Pr)2.

Introduction

Sodium bis(trimethylsilyl)amide (NaN(SiMe3)2) and
lithium diisopropylamide (LiN(i-Pr)2) are hindered bases
used frequently in the deprotonation of organic com-
pounds.1,2 During the development of new methods for
protection and deprotection of organic functional
groups,3-11 we found that these two commercially avail-
able reagents functioned as efficient nucleophiles for the
cleavage of alkyl aryl ethers. This opened the possibility
for them to be developed as deprotecting agents for
methyl, benzyl, and methylene ethers.
Alkali amides often react with aryl methyl ethers to

give aniline derivatives.12 Several alkali organoamides,
however, have been developed as demethylating or de-
benzylating agents.13 Examples include sodium N-me-
thylanilide and piperidide, as well as sodium and potas-
sium amide. All of these are unhindered species. Herein
we report our findings on the application of NaN(SiMe3)2
and LiN(i-Pr)2 as efficient agents for demethylation,
debenzylation, or demethylenation (Schemes 1 and 3).
The silicon-containing agent NaN(SiMe3)2 exhibited se-

lective monodemethylating ability in some dimethoxy-
benzene derivatives.

Results

To search for optimum conditions and to establish a
reproducible procedure for dealkylations of alkyl aryl
ethers by hindered organoamides, we carried out reac-
tions in which we varied the solvent and the temperature
between 65 and 200 °C. A reliable procedure for giving
the deprotected products involved treatment of a sub-
strate with various amounts of NaN(SiMe3)2 or LiN(i-
Pr)2 in a mixture of THF and 1,3-dimethyl-2-imidazoli-
dinone (DMEU) in a sealed tube at 185 °C for 12 h.
The substrates included aryl and heteroaryl methyl

ethers, dimethoxyarenes, aryl benzyl ethers, and benzo-
dioxoles. The desired product was generated in good to
excellent yields as shown in Tables 1-7. The nitrogen-
containing coproducts, benzylbis(trimethylsilyl)amine and
benzyldiisopropylamine, generated in debenzylations
were detected and characterized by GC and GC-mass
spectrometry.

Discussion

Generality of Deprotections. Regarded as hindered
bases, NaN(SiMe3)2 and LiN(i-Pr)2 can also act as ef-
ficient nucleophiles in O-demethylations. This synthetic
strategy is applicable to methoxyarenes including ben-
zenes, naphthalene, anthracene, biphenyl, and pyridine
that bear either an electron-withdrawing or an electron-
donating group (see Tables 1-3). Both reagents can also
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be used in demethylenation of various benzodioxoles to
give the corresponding catechols in excellent yields.
We chose DMEU as the solvent because of its high

boiling point (221-223 °C) and dipolar aprotic charac-
teristics.14 It is stable toward strong bases and has been
applied to many nucleophilic displacement reactions that
originally were only possible in solution of hexameth-
ylphosphoramide.15 The toxicity of DMEU is, however,
much lower than that of hexamethylphosphoramide.14
Moreover, use of the “sealed tube” technique allowed us
to prevent intrusion of moisture and vaporization of
solvents.
O-Demethylation by Sodium Bis(trimethylsilyl)-

amide and Lithium Diisopropylamide. The methyl
group is one of the most popular protecting units for
phenols.16a By applying the standard procedure involving
1.5 equiv of alkali amides, we efficiently O-demethylated
anisole derivatives 1-3, in which the methoxy group is
ortho, meta, or para to a methyl substituent in a benzene
ring (Table 1). The corresponding cresols 12-14 were
produced in 82-94% yields by use of NaN(SiMe3)2 and
85-97% yields by LiN(i-Pr)2.
To investigate the temperature effect, we performed

the O-demethylation of anisole 3 with 1.5 equiv of NaN-
(SiMe3)2 or LiN(i-Pr)2 at 65, 100, 125, 155, and 185 °C
(Table 2). We found that use of a lower temperature
provided the product p-cresol (14) in a lower yield.
Under the newly developed conditions at 185 °C,

O-demethylation also proceeded smoothly in anisoles
bearing an electron-donating group, such as -OPh in 4,
and an electron-withdrawing group, such as -CN in 5
(Table 1). Thus 4-phenoxyphenol (15) was obtained in
80-84% yields and 2-cyanophenol (16) in 90-91% yields.
Furthermore, we successfully extended this new method
for O-demethylation of a heteroaryl methyl ether (45) to
give 2-pyridone (49) in 81-83% yields.
For a substrate having an acidic proton, such as

o-aminoanisole, use of 1.5 or 2.5 equiv of NaN(SiMe3)2
or LiN(i-Pr)2 gave o-aminophenol in 19-24% yields only.
We also explored the possibility of removing the methyl
group from â-methoxystyrene, in which the methoxy unit
is connected to a C-C double bond that is conjugated to
a benzene ring. O-Demethylation, however, did not take
place, and â-methoxystyrene remained intact.
Mono- versus Bis-O-demethylations. We applied

the standard procedure to aryl dimethoxy ethers by using
2.5 equiv of NaN(SiMe3)2 or LiN(i-Pr)2. Monodemethyl-
ation occurred with compounds 7-10 and 40 to give
products 19-22 and 41, respectively, in excellent yields

(87-98%, see Table 3). Although the reaction of 1,2-
dimethoxybenzene (6) with NaN(SiMe3)2 also gave an
excellent yield (98%) of the monodemethylated product
17, use of LiN(i-Pr)2 to replace NaN(SiMe3)2 afforded a
mixture of 17 (44%) and bis-O-demethylated compound
18 (51%).
When applying NaN(SiMe3)2 and LiN(i-Pr)2 under the

same conditions to 3,4-dimethoxybenzonitrile (11), we
obtained both mono- and bis-O-demethylated products
23 and 24 (Table 3). The stabilizing effect on the
phenoxide intermediate resulting from an electron-
withdrawing cyano group may facilitate the second
O-demethylation process. Similarly, 9,10-dimethoxyan-
thracene (42) was converted to a mixture of 43 and 44
through mono- and bis-O-demethylations. Anthraquino-
ne (44) was generated by air oxidation of the correspond-
ing diol.17 Furthermore, demethylations of 4,4′-dimethoxy-
biphenyl (46) by use of NaN(SiMe3)2 or LiN(i-Pr)2 pro-
duced mono-O-demethylated phenol 47 as the major
product in 68-70% yields; the bis-O-demethylated byprod-
uct 48 was obtained in 18-22% yields. For the bis-O-
demethylation of dimethoxybenzenes 6, 11, and 25-27
(Table 4), we were able to improve the yields of diols 18,
24, and 28-30 to 93-97% by using 5.0 equiv of LiN(i-
Pr)2.
During the study of the conversion of 6 to 17 and 18,

we learned that highly selective mono-O-demethylation
of aryl dimethoxy ethers could be accomplished by NaN-
(SiMe3)2 but not by LiN(i-Pr)2. To confirm our new
findings, we applied the standard conditions to dimethoxy-
benzenes 25-27, which bear a methyl, ethyl, or tert-butyl
group. Treatment of these dimethoxybenzenes with 2.5
equiv of NaN(SiMe3)2 at 185 °C gave, in each reaction,
mono-O-demethylated products 31-36 in good to excel-
lent overall yields (83-98%, Table 5). In each of the
deprotecting reactions, however, a pair of regioisomers
was generated as determined by the GC or NMR tech-
nique. Comparable results were also obtained by use of
1.5 equiv of NaN(SiMe3)2 under the same reaction condi-
tions.
To investigate the counterion effect on O-demethyla-

tion, we replaced the sodium ion in NaN(SiMe3)2 with
the lithium ion. When LiN(SiMe3)2 was used to react
with aryl methyl ethers 6-8 in THF and DMEU at 185
°C for 12 h, we obtained only mono-O-demethylated
products 17 (75%), 19 (72%), and 20 (82%), respectively.
These results indicate that LiN(SiMe3)2 functioned simi-
larly to NaN(SiMe3)2, although the former was less
efficient.
O-Debenzylation and Selective Deprotection by

Lithium Diisopropylamide. Loubinoux et al.18 re-
ported a method for dealkylations of alkyl aryl ethers by
using NaNMePh. They found that both methyl and
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Table 1. O-Demethylation of Aryl or Heteroaryl Methyl Ethers with 1.5 Equiv of NaN(SiMe3)2 or LiN(i-Pr)2 in THF and
DMEU at 185 °C

yield (%)

substrate product NaN(SiMe3)2 LiN(i-Pr)2

2,6-dimethylanisole (1) 2,6-dimethylphenol (12) 82 91
3-methylanisole (2) m-cresol (13) 87 85
4-methylanisole (3) p-cresol (14) 94 97
4-phenoxyanisole (4) 4-phenoxyphenol (15) 80 84
2-methoxybenzonitrile (5) 2-cyanophenol (16) 90 91
2-methoxypyridine (45) 2-pyridone (49) 81 83
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benzyl ethers are cleaved but methyl ethers are cleaved
more easily. Contrasting sharply with NaNMePh,18 LiN-
(i-Pr)2 was found to attack preferentially the benzyl
moiety in 4-, 3-, and 2-(benzyloxy)anisoles (i.e., 37-39).

The selectively debenzylated products 17-20 were gen-
erated in 61-91% yields (Table 6). These results repre-
sent the first examples of selectiveO-debenzylation13,16b,19,20
of (benzyloxy)arenes bearing a methoxy group by LiN(i-
Pr)2.
Although NaN(SiMe3)2 and LiN(i-Pr)2 exhibited a

similar ability for O-demethylation, these two hindered
amides showed different reactivities toward aryl benzyl
ethers. Upon treatment of aryl benzyl ethers 50 and 37
with NaN(SiMe3)2 at 185 °C, we did not detect any
debenzylated products; instead, the starting materials
were recovered. To clarify this puzzle, we worked up the
reaction mixture involving 37 by adding D2O (Scheme
2). Analysis of the proton integration of the reaction
products in their 1H NMR spectrum indicates that 66%
of 37 was deuterated (i.e., 51). Thus we conclude that
NaN(SiMe3)2 functioned as a base, instead of a nucleo-
phile, toward aryl benzyl ethers.
To rationalize the difference between these two bulky

reagents, we performed AM1 calculations to obtain the
conformation with the lowest heat of formation for -N-
(i-Pr)2, -N(SiMe3)2, and 4-(benzyloxy)anisole (37, ∆H )
-23.3702 kcal/mol). Their CPK space-filling spheres are
shown in Figure 1.
The steric congestion created by the two Me3Si groups

hindered the amide center in -N(SiMe3)2 to a greater
extent than did the two isopropyl groups in -N(i-Pr)2.
Thus the amide center of -N(SiMe3)2, as shown in Figure
1b, is less able to attack nucleophilically the “buried”
benzylic carbon of 4-(benzyloxy)anisole (37). Instead, it
attacked a benzylic proton. On the other hand, the amide
center in -N(i-Pr)2 (i.e., Figure 1a) exposes itself enough
to function as a nucleophile for the benzylic carbon.
Demethylenation by Sodium Bis(trimethylsilyl)-

amide and Lithium Diisopropylamide. The moiety
of methylene acetal of catechol exists in many natural
products.21 Methods for removal of the methylene unit
therein have been investigated extensively.13,16c,20 Having
succeeded in the O-demethylations of anisoles by the use
of NaN(SiMe3)2 and LiN(i-Pr)2, we further established
their applicability to demethylenation of benzodioxoles
(Scheme 3). The yields were 93-99% in the demethyl-
enations of 52-55 (see Table 7).

R-Effect of Silicon in O-Demethylation. A silyl
group can stabilize R-carbanion by 14-20 kcal/mol22
through “p-d homoconjugation”23 or “σ*-n hypercon-
jugation”24-26 or both.27 This property has been used in
control of organic reactions involving the generation of
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Chart 1 Table 2. O-Demethylation of 4-Methylanisole (3) with
1.5 Equiv of NaN(SiMe3)2 or LiN(i-Pr)2 To Give p-Cresol
(14) in THF and DMEU at Various Temperatures for 12 h

yield (%)

temperature (°C) NaN(SiMe3)2 LiN(i-Pr)2

65 9 34
100 25 45
125 48 65
155 65 78
185 94 97
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R-silylcarbanions.28-32 The R-stabilizing effect of silicon
on anions also exists in a nitrogen center. Thus hexa-
methyldisilazane is >9 pKaS (in DMSO) units stronger

as an acid than dialkylamines, such as diisopropyl-
amine.33 This stabilizing effect made a difference in
O-demethylation of 1,2-dimethoxybenzene (6) between
the use of NaN(SiMe3)2 and LiN(i-Pr)2: highly selective
mono-O-demethylation can be achieved by the former
reagent but not the latter one, despite that both are
efficient demethylating agents. The selectivity offered
by NaN(SiMe3)2 can be attributed to its lower activity as
compared with that of LiN(i-Pr)2.

Conclusions

Hindered bases NaN(SiMe3)2 and LiN(i-Pr)2 were
developed as efficient deprotecting agents for aryl methyl
ethers and benzodioxoles. Debenzylation of aryl benzyl
ethers can also be accomplished by use of LiN(i-Pr)2,
which showed greater nucleophilicity than NaN(SiMe3)2.
A steric effect and the R-anion-stabilizing effect of the
silyl group decreased the activity of NaN(SiMe3)2 and
thus increased its selectivity. Evidence was obtained on
its ability of selective mono-O-demethylation of 1,2-
dimethoxybenzenes.
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Table 3. O-Demethylation of Dimethoxyarenes with 2.5 Equiv of NaN(SiMe3)2 or LiN(i-Pr)2 in THF and DMEU at 185 °C

yield (%)

substrate product NaN(SiMe3)2 LiN(i-Pr)2

1,2-dimethoxybenzene (6) 2-methoxyphenol (17) + 98 44
catechol (18) 0 51

1,3-dimethoxybenzene (7) 3-methoxyphenol (19) 98 96
1,4-dimethoxybenzene (8) 4-methoxyphenol (20) 96 93
2,4-dimethoxybenzonitrile (9) 4-hydroxy-2-methoxybenzonitrile (21) 87 91
2,6-dimethoxybenzonitrile (10) 2-hydroxy-6-methoxybenzonitrile (22) 89 93
3,4-dimethoxybenzonitrile (11) 4-hydroxy-3-methoxybenzonitrile (23) + 28 20

3,4-dihydroxybenzonitrile (24) 53 62
2,6-dimethoxynaphthalene (40) 6-methoxy-2-naphthol (41) 96 95
9,10-dimethoxyanthracene (42) 10-methoxyanthracen-9-ol (43) + 32 27

anthraquinone (44) 57 59
4,4′-dimethoxybiphenyl (46) 4-hydroxy-4′-methoxybiphenyl (47) + 70 68

4,4′-biphenol (48) 18 22

Table 4. Bis-O-demethylation of Dimethoxybenzenes with 5.0 Equiv of LiN(i-Pr)2 in THF and DMEU at 185 °C

substrate product yield (%)

1,2-dimethoxybenzene (6) catechol (18) 97
3,4-dimethoxybenzonitrile (11) 3,4-dihydroxybenzonitrile (24) 94
1,2-dimethoxy-3-methylbenzene (25) 3-methylcatechol (28) 94
4-ethyl-1,2-dimethoxybenzene (26) 4-ethylcatechol (29) 95
4-tert-butyl-1,2-dimethoxybenzene (27) 4-tert-butylcatechol (30) 93

Table 5. Mono-O-demethylation of Substituted Dimethoxybenzenes with 2.5 Equiv of NaN(SiMe3)2 in THF and DMEU at
185 °C

yield (%)

substrate product overall

1,2-dimethoxy-3-methylbenzene (25) 2-methoxy-6-methylphenol (31) + 25 83
2-methoxy-3-methylphenol (34) 58

4-ethyl-1,2-dimethoxybenzene (26) 5-ethyl-2-methoxyphenol (32) + 36 87
4-ethyl-2-methoxyphenol (35) 51

4-tert-butyl-1,2-dimethoxybenzene (27) 5-tert-butyl-2-methoxyphenol (33) + a 98
4-tert-butyl-2-methoxyphenol (36) a

a Compounds 33 and 36 could not be separated by chromatography.

Table 6. O-Debenzylation of Aryl Benzyl Ethers with 1.5 or 2.5 Equiv of LiN(i-Pr)2 in THF and DMEU at 185 °C

substrate equiv of LiN(i-Pr)2 product yield (%)

4-(benzyloxy)toluene (50) 1.5 p-cresol (14) 83
4-(benzyloxy)anisole (37) 2.5 4-methoxyphenol (20) 87
3-(benzyloxy)anisole (38) 2.5 3-methoxyphenol (19) 91
2-(benzyloxy)anisole (39) 2.5 2-methoxyphenol (17) + 61

catechol (18) 27

Scheme 2
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Experimental Section

General Procedure. Ethyl acetate and hexanes, pur-
chased from Mallinckrodt Chemical Co., were dried and
distilled from CaH2. 1,3-Dimethyl-2-imidazolidinone (DMEU)
from Aldrich was dried by distillation from CaH2 under
reduced pressure and then stored in serum-capped bottles over
molecular sieves (4A) under argon. The following reagents
were purchased from Aldrich Chemical Co.: 1,3-benzodioxole,
4-tert-butylcatechol, 4-tert-butyl-1,2-(methylenedioxy)benzene,
2,4- and 3,4-dimethoxybenzaldehydes, 1,2-, 1,3-, and 1,4-
dimethoxybenzenes, 2,4-, 2,6-, and 3,4-dimethoxybenzonitriles,
4,4′-dimethoxybiphenyl, 2,6-dimethoxynaphthalene, 1,2-di-
methoxy-4-nitrobenzene, 3,5-dimethoxyphenol, 2,6-dimethyl-
anisole, lithium diisopropylamide (LDA), 2-methoxyaniline,
2-methoxybenzonitrile, 4-methoxyphenol, 2-methoxypyridine,
â-methoxystyrene, 3- and 4-methylanisoles, 3-methylcatechol,
3,4-(methylenedioxy)toluene, 4-methylphenol, 2- and 4-ni-
troanisoles, 4-phenoxyphenol, piperonylonitrile, and sodium
bis(trimethylsilyl)amide. Compounds prepared by literature

methods34,35 include 2-, 3-, and 4-(benzyloxy)anisoles, 4-(ben-
zyloxy)toluene, 4-tert-butyl-1,2-dimethoxybenzene, 1,2-dimeth-
oxy-3-methylbenzene, 4-ethyl-1,2-dimethoxybenzene, and 4-phe-
noxyanisole.
An explosion-proof oven from Blue M. Electric Co. and

Pyrex combustion tubes (8 × 10 × 200 mm) from Tung Kuang
Glassware Industrial Corp. were used for performance of
experiments that required high temperature (e.g., 185 °C).
Analytical thin layer chromatography (TLC) was performed
on precoated plates (silica gel 60 F-254), purchased fromMerck
Inc. Mixtures of ethyl acetate and hexanes were used as
eluants. Purification by gravity column chromatography was
carried out by use of Merck reagent silica gel 60 (particle size
0.063-0.200 mm, 70-230 mesh ASTM). Gas chromatographic
analyses were performed on a Hewlett-Packard 5890 Series
II instrument equipped with a 25-m cross-linked methylsili-
cone gum capillary column (0.32 mm i.d.). Nitrogen gas was
used as a carrier gas, and the flow rate was kept constant at
14.0 mL/min. The retention time tR was measured under the
following conditions: injector temperature 260 °C, initial
temperature for column 70 °C, duration 2.00 min, increment
rate 10 °C/min, and final temperature for column 250 °C.
The computations were performed on a Silicon Graphics

IRIS CRIMSON/Elan workstation by use of Builder and
AMPAC/MOPACmodules of Insight II (Biosym Technologies,
versions 2.3.0 and 6.0.0 individually) for model building and
energy minimization, respectively.
Standard Procedure for O-Demethylation, O-Deben-

zylation, and O-Demethylenation. A solution containing
an alkyl aryl ether, aryl benzyl ether, or benzodioxole (1.0
equiv) in DMEU (0.50 mL) was transferred into a Pyrex
combustion tube under argon. Lithium diisopropylamide (2.0
M in a mixture of heptane, THF, and ethylbenzene) or NaN-
(SiMe3)2 (1.0 M in THF) was injected into the tube, which was
then sealed. The sealed tube was heated in an oven at 185
°C for 12 h. The reaction mixture was diluted with water at
room temperature, neutralized with 10% HCl, and extracted
with Et2O (4 × 25 mL). The combined ethereal solutions were
washed with water and saturated aqueous NaCl. The com-
bined organic extracts were dried over MgSO4(s), filtered, and
concentrated under reduced pressure. The residue was puri-
fied by gravity column chromatography (2.2 cm × 16 cm
column) packed with silica gel to provide the desired product.
2,6-Dimethylphenol (12). Method 1. The standard

procedure was followed by use of 2,6-dimethylanisole (1; 116
mg, 0.848 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.3 mL, 1.3
mmol, 1.5 equiv), and DMEU (0.50 mL). The reaction mixture
was worked up, and the residue was purified by chromatog-
raphy (30% EtOAc in hexanes as eluant) to give pure 12 (84.7
mg, 0.693 mmol) as a yellow solid36a in 82% yield: mp 46-47
°C (lit.36b mp 46-48 °C).
Method 2. The standard procedure was followed by use of

2,6-dimethylanisole (1; 96.2 mg, 0.706 mmol, 1.0 equiv), LDA
(2.0 M, 0.55 mL, 1.1 mmol, 1.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (30% EtOAc in hexanes as eluant)
to give pure 12 (78.7 mg, 0.644 mmol) as a yellow solid in 91%
yield.
m-Cresol (13). Method 1. The standard procedure was

followed by use of 3-methylanisole (2; 96.9 mg, 0.794 mmol,
1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.2 mL, 1.2 mmol, 1.5 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (30% EtOAc
in hexanes as eluant) to give pure 13 (75.0 mg, 0.694 mmol)
as a red liquid36a in 87% yield.
Method 2. The standard procedure was followed by use of

3-methylanisole (2; 96.5 mg, 0.790 mmol, 1.0 equiv), LDA (2.0
M, 0.60 mL, 1.2 mmol, 1.5 equiv), and DMEU (0.50 mL). The
reaction mixture was worked up, and the residue was purified

(34) Rao, K. V.; Chattopadhyay, S. K. J. Org. Chem. 1990, 55, 1427.
(35) Kozuka, S.; Kikuchi, A.; Yamaguchi, S. Bull. Chem. Soc. Jpn.

1981, 54, 307.
(36) (a) Its physical properties and spectroscopic characteristics are

consistent with those of authentic samples available from Aldrich
Chemical Co. (b) Aldrich Catalog Handbook of Fine Chemicals 1996-
1997; Aldrich Chemical Co: Milwaukee, WI, 1996.

Figure 1. Use of CPK space-filling molecular model to present
the results obtained from AM1 calculations. The conformation
with the lowest energy is shown in (a) for -N(i-Pr)2, (b) for
-N(SiMe3)2, and (c) for 4-(benzyloxy)anisole (37). The species
-N(i-Pr)2 and -N(SiMe3)2 prefer to attack 37 at its benzylic
carbon and proton, respectively.

Scheme 3

Table 7. Deprotection of Benzodioxoles by Use of 2.5
Equiv of NaN(SiMe3)2 or LiN(i-Pr)2 in THF and DMEU at

185 °C

yield (%)

benzodioxole product NaN(SiMe3)2 LiN(i-Pr)2

52 18 99 98
53 56 98 96
54 30 93 94
55 24 95 96
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by chromatography (30% EtOAc in hexanes as eluant) to give
pure 13 (72.8 mg, 0.673 mmol) as a red liquid in 85% yield.
p-Cresol (14). Method 1. The standard procedure was

followed by use of 4-methylanisole (3; 97.1 mg, 0.795 mmol,
1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.2 mL, 1.2 mmol, 1.5 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (30% EtOAc
in hexanes as eluant) to give pure 14 (80.8 mg, 0.747 mmol)
as a light yellow liquid36a in 94% yield.
Method 2. The standard procedure was followed by use of

4-methylanisole (3; 94.6 mg, 0.774 mmol, 1.0 equiv), LDA (2.0
M, 0.60 mL, 1.2 mmol, 1.5 equiv), and DMEU (0.50 mL). The
reaction mixture was worked up, and the residue was purified
by chromatography (30% EtOAc in hexanes as eluant) to give
pure 14 (81.3 mg, 0.752 mmol) as a light yellow liquid in 97%
yield.
Method 3. The standard procedure was followed by use of

4-(benzyloxy)toluene (50; 111 mg, 0.561 mmol, 1.0 equiv), LDA
(2.0 M, 0.42 mL, 0.84 mmol, 1.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (30% EtOAc in hexanes as eluant)
to give pure 14 (50.3 mg, 0.465 mmol) as a light yellow liquid
in 83% yield.
4-Phenoxyphenol (15). Method 1. The standard proce-

dure was followed by use of 4-phenoxyanisole (4; 113 mg, 0.566
mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 0.85 mL, 0.85 mmol,
1.5 equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(30% EtOAc in hexanes as eluant) to give pure 15 (84.5 mg,
0.454 mmol) as a white solid36a in 80% yield: mp 84-85 °C
(lit.36b mp 83-85 °C).
Method 2. The standard procedure was followed by use of

4-phenoxyanisole (4; 137 mg, 0.684 mmol, 1.0 equiv), LDA (2.0
M, 0.50 mL, 1.0 mmol, 1.5 equiv), and DMEU (0.50 mL). The
reaction mixture was worked up, and the residue was purified
by chromatography (30% EtOAc in hexanes as eluant) to give
pure 15 (107 mg, 0.575 mmol) as a white solid in 84% yield.
2-Cyanophenol (16). Method 1. The standard procedure

was followed by use of 2-methoxybenzonitrile (5; 131 mg, 0.985
mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.5 mL, 1.5 mmol, 1.5
equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(40% EtOAc in hexanes as eluant) to give pure 16 (106 mg,
0.890 mmol) as a white solid36a in 90% yield: mp 94-95 °C
(lit.36b mp 92-95 °C).
Method 2. The standard procedure was followed by use of

2-methoxybenzonitrile (5; 109 mg, 0.819 mmol, 1.0 equiv), LDA
(2.0 M, 0.60 mL, 1.2 mmol, 1.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 16 (88.9 mg, 0.746 mmol) as a white solid in 91%
yield.
2-Methoxyphenol (17). Method 1. The standard proce-

dure was followed by use of 1,2-dimethoxybenzene (6; 134 mg,
0.969 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 2.4 mL, 2.4 mmol,
2.5 equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(40% EtOAc in hexanes as eluant) to give pure 17 (118 mg,
0.951 mmol) as a yellow liquid36a in 98% yield.
Method 2. The standard procedure was followed by use of

1,2-dimethoxybenzene (6; 108 mg, 0.783 mmol, 1.0 equiv), LDA
(2.0 M, 1.0 mL, 2.0 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 17 (42.6 mg, 0.343 mmol) as a yellow liquid in
44% yield and pure 18 (43.7 mg, 0.397 mmol) as a white solid
in 51% yield.
Method 3. The standard procedure was followed by use of

2-(benzyloxy)anisole (39; 85.2 mg, 0.398 mmol, 1.0 equiv), LDA
(2.0 M, 0.50 mL, 1.0 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 17 (30.2 mg, 0.243 mmol) as a yellow liquid in
61% yield and pure 18 (11.8 mg, 0.107 mmol) as a white solid
in 27% yield.
Catechol (18). Method 1. The standard procedure was

followed by use of 1,2-dimethoxybenzene (6; 108 mg, 0.784

mmol, 1.0 equiv), LDA (2.0 M, 2.0 mL, 3.9 mmol, 5.0 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (40% EtOAc
in hexanes as eluant) to give pure 18 (83.7 mg, 0.760 mmol)
as a white solid36a in 97% yield: mp 104-106 °C (lit.36b mp
104-106 °C).
Method 2. The standard procedure was followed by use of

1,3-benzodioxole (52; 106 mg, 0.871 mmol, 1.0 equiv), NaN-
(SiMe3)2 (1.0 M, 2.2 mL, 2.2 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (40% EtOAc in hexanes as
eluant) to give pure 18 (94.9 mg, 0.862 mmol) as a white solid
in 99% yield.
Method 3. The standard procedure was followed by use of

1,3-benzodioxole (52; 97.1 mg, 0.796 mmol, 1.0 equiv), LDA
(2.0 M, 1.0 mL, 2.0 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 18 (85.7 mg, 0.778 mmol) as a white solid in 98%
yield.
3-Methoxyphenol (19). Method 1. The standard proce-

dure was followed by use of 1,3-dimethoxybenzene (7; 127 mg,
0.916 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 2.3 mL, 2.3 mmol,
2.5 equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(40% EtOAc in hexanes as eluant) to give pure 19 (111 mg,
0.894 mmol) as a yellow liquid36a in 98% yield.
Method 2. The standard procedure was followed by use of

1,3-dimethoxybenzene (7; 106 mg, 0.764 mmol, 1.0 equiv), LDA
(2.0 M, 0.96 mL, 1.9 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 19 (91.1 mg, 0.734 mmol) as a yellow liquid in
96% yield.
Method 3. The standard procedure was followed by use of

3-(benzyloxy)anisole (38; 53.2 mg, 0.249 mmol, 1.0 equiv), LDA
(2.0 M, 0.31 mL, 0.62 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (40% EtOAc in hexanes as eluant)
to give pure 19 (28.2 mg, 0.227 mmol) as a yellow liquid in
91% yield.
4-Methoxyphenol (20). Method 1. The standard proce-

dure was followed by use of 1,4-dimethoxybenzene (8; 131 mg,
0.946 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 2.4 mL, 2.4 mmol,
2.5 equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(40% EtOAc in hexanes as eluant) to give pure 20 (113 mg,
0.910 mmol) as a white solid36a in 96% yield: mp 54-55 °C
(lit.36b mp 55-57 °C).
Method 2. The standard procedure was followed by use of

1,4-dimethoxybenzene (8; 103 mg, 0.747 mmol, 1.0 equiv), LDA
(2.0 M, 0.93 mL, 1.9 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (30% EtOAc in hexanes as eluant)
to give pure 20 (85.9 mg, 0.692 mmol) as a white solid in 93%
yield.
Method 3. The standard procedure was followed by use of

4-(benzyloxy)anisole (37, 117 mg, 0.547 mmol, 1.0 equiv), LDA
(2.0 M, 0.70 mL, 1.4 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (30% EtOAc in hexanes as eluant)
to give pure 20 (58.8 mg, 0.474 mmol) as a white solid in 87%
yield.
4-Hydroxy-2-methoxybenzonitrile (21).37 Method 1.

The standard procedure was followed by use of 2,4-dimethoxy-
benzonitrile (9; 144 mg, 0.881 mmol, 1.0 equiv), NaN(SiMe3)2
(1.0 M, 2.2 mL, 2.2 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (50% EtOAc in hexanes as eluant)
to give pure 21 (114 mg, 0.764 mmol) as a yellow solid in 87%
yield: mp 164-165 °C; GC tR 12.37 min; TLC Rf 0.45 (50%
EtOAc in hexanes); 1H NMR (DMSO-d6 + CDCl3, 400 MHz) δ
3.87 (s, 3 H), 6.42 (d, J ) 8.8 Hz, 1 H), 6.52 (s, 1 H), 7.35 (d,
J ) 8.8 Hz, 1 H); 13C NMR (DMSO-d6 + CDCl3, 100 MHz) δ

(37) Otto, D.; Helmut, C.; Helmut, G. Liebigs Ann. Chem. 1982,
1836.
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55.3, 92.0, 101.4, 106.7, 117.3, 133.9, 161.6, 164.2; IR (neat)
3267 (br s), 2942 (s), 2218 (s), 1607 (m) cm-1; MSm/z (relative
intensity) 149 (M+, 100), 134 (10), 119 (16), 106 (57), 91 (38),
79 (14), 69 (12), 63 (19), 51 (20).
Method 2. The standard procedure was followed by use of

2,4-dimethoxybenzonitrile (9; 154 mg, 0.942 mmol, 1.0 equiv),
LDA (2.0 M, 1.2 mL, 2.4 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (50% EtOAc in hexanes as
eluant) to give pure 21 (128 mg, 0.858 mmol) as a yellow solid
in 91% yield.
2-Hydroxy-6-methoxybenzonitrile (22).38 Method 1.

The standard procedure was followed by use of 2,6-dimethoxy-
benzonitrile (10; 106 mg, 0.648 mmol, 1.0 equiv), NaN(SiMe3)2
(1.0 M, 1.6 mL, 1.6 mmol, 2.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (50% EtOAc in hexanes as eluant)
to give pure 22 (85.9 mg, 0.576 mmol) as a white solid in 89%
yield: mp 164-165 °C (lit.38 mp 163-166 °C); GC tR 11.94 min;
TLC Rf 0.30 (50% EtOAc in hexanes); 1H NMR (DMSO-d6 +
CDCl3, 400 MHz) δ 3.88 (s, 3 H), 6.39 (d, J ) 8.4 Hz, 1 H),
6.57 (d, J ) 8.4 Hz, 1 H), 7.28 (dd, J ) 8.4, 8.4 Hz, 1 H); IR
(neat) 3245 (br s), 2231 (s), 1525 (m), 1478 (m) cm-1; MS m/z
(relative intensity) 149 (M+, 100), 134 (1), 122 (15), 106 (53),
93 (14), 91 (12), 78 (16), 63 (12), 51 (12).
Method 2. The standard procedure was followed by use of

2,6-dimethoxybenzonitrile (10; 154 mg, 0.946 mmol, 1.0 equiv),
LDA (2.0 M, 1.2 mL, 2.4 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (50% EtOAc in hexanes as
eluant) to give pure 22 (131 mg, 0.878 mmol) as a white solid
in 93% yield.
4-Hydroxy-3-methoxybenzonitrile (23). Method 1. The

standard procedure was followed by use of 3,4-dimethoxyben-
zonitrile (11; 154 mg, 0.941 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0
M, 2.4 mL, 2.4 mmol, 2.5 equiv), and DMEU (0.50 mL). The
reaction mixture was worked up, and the residue was purified
by chromatography (50% EtOAc in hexanes as eluant) to give
pure 23 (39.5 mg, 0.265 mmol) as a yellow solid36a in 28% yield
and 24 (66.8 mg, 0.494 mmol) as a yellow solid in 53% yield.
For 23: mp 87-88 °C (lit.36b mp 85-87 °C).
Method 2. The standard procedure was followed by use of

3,4-dimethoxybenzonitrile (11; 247 mg, 1.49 mmol, 1.0 equiv),
LDA (2.0 M, 1.8 mL, 3.7 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (50% EtOAc in hexanes as
eluant) to give pure 23 (44.9 mg, 0.301 mmol) as a yellow solid
in 20% yield and 24 (125 mg, 0.925 mmol) as a yellow solid in
62% yield.
3,4-Dihydroxybenzonitrile (24).39 Method 1. The stan-

dard procedure was followed by use of 3,4-dimethoxybenzoni-
trile (11; 87.8 mg, 0.538 mmol, 1.0 equiv), LDA (2.0 M, 1.4
mL, 2.7 mmol, 5.0 equiv), and DMEU (0.50 mL). The reaction
mixture was worked up, and the residue was purified by
chromatography (50% EtOAc in hexanes as eluant) to give
pure 24 (68.3 mg, 0.505 mmol) as a yellow solid in 94% yield:
mp 127-129 °C (lit.39 mp 128-130 °C); TLC Rf 0.30 (50%
EtOAc in hexanes); 1H NMR (CDCl3, 400 MHz) δ 6.89 (d, J )
8.8 Hz, 1 H), 7.05 (d, J ) 8.8 Hz, 1 H), 7.13 (s, 1 H); IR (neat)
3291 (br s), 2233 (s), 1605 (m) cm-1; MS m/z (relative
intensity) 135 (M+, 100), 117 (12), 106 (11), 89 (38), 79 (10),
62 (28), 52 (25), 51 (22).
Method 2. The standard procedure was followed by use of

piperonylonitrile (55; 141 mg, 0.955 mmol, 1.0 equiv), NaN-
(SiMe3)2 (1.0 M, 2.4 mL, 2.4 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (50% EtOAc in hexanes as
eluant) to give pure 24 (122 mg, 0.903 mmol) as a yellow solid
in 95% yield.
Method 3. The standard procedure was followed by use of

piperonylonitrile (55; 70.6 mg, 0.479 mmol, 1.0 equiv), LDA
(2.0 M, 0.60 mL, 1.2 mmol, 2.5 equiv), and DMEU (0.50 mL).

The reaction mixture was worked up, and the residue was
purified by chromatography (50% EtOAc in hexanes as eluant)
to give pure 24 (61.9 mg, 0.458 mmol) as a yellow solid in 96%
yield.
3-Methylcatechol (28). The standard procedure was fol-

lowed by use of 1,2-dimethoxy-3-methylbenzene (25; 102 mg,
0.671 mmol, 1.0 equiv), LDA (2.0 M, 1.7 mL, 3.4 mmol, 5.0
equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(30% EtOAc in hexanes as eluant) to give pure 28 (78.0 mg,
0.628 mmol) as a light yellow solid36a in 94% yield: mp 66-
67 °C (lit.36b mp 65-68 °C).
4-Ethylcatechol (29). The standard procedure was fol-

lowed by use of 4-ethyl-1,2-dimethoxybenzene (26; 103 mg,
0.617 mmol, 1.0 equiv), LDA (2.0 M, 1.6 mL, 3.1 mmol, 5.0
equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(30% EtOAc in hexanes as eluant) to give pure 29 (81.2 mg,
0.588 mmol) as a light yellow solid in 95% yield.
4-tert-Butylcatechol (30). Method 1. The standard

procedure was followed by use of 4-tert-butyl-1,2-dimethoxy-
benzene (27; 99.5 mg, 0.512 mmol, 1.0 equiv), LDA (2.0 M,
1.3 mL, 2.6 mmol, 5.0 equiv), and DMEU (0.50 mL). The
reaction mixture was worked up, and the residue was purified
by chromatography (30% EtOAc in hexanes as eluant) to give
pure 30 (79.0 mg, 0.475 mmol) as a yellow solid36a in 93%
yield: mp 55-56 °C (lit.36b mp 52-55 °C).
Method 2. The standard procedure was followed by use of

4-tert-butyl-1,2-(methylenedioxy)benzene (54; 115 mg, 0.646
mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.6 mL, 1.6 mmol, 2.5
equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(30% EtOAc in hexanes as eluant) to give pure 30 (100 mg,
0.602 mmol) as a yellow solid in 93% yield.
Method 3. The standard procedure was followed by use of

4-tert-butyl-1,2-(methylenedioxy)benzene (54; 105 mg, 0.587
mmol, 1.0 equiv), LDA (2.0 M, 0.75 mL, 1.5 mmol, 2.5 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (50% EtOAc
in hexanes as eluant) to give pure 30 (91.9 mg, 0.553 mmol)
as a yellow solid in 94% yield.
2-Methoxy-6-methylphenol (31) and 2-Methoxy-3-me-

thylphenol (34).40 The standard procedure was followed by
use of 1,2-dimethoxy-3-methylbenzene (25; 155 mg, 1.02 mmol,
1.0 equiv), NaN(SiMe3)2 (1.0 M, 2.6 mL, 2.6 mmol, 2.5 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (10% EtOAc
in hexanes as eluant) to give pure 31 (34.8 mg, 0.252 mmol)
as a light yellow solid in 25% yield and 34 (81.6 mg, 0.591
mmol) as a light yellow liquid in 58% yield. For 31: mp 40-
41 °C (lit.40 mp 41-42 °C); GC tR 6.91 min; TLC Rf 0.28 (10%
EtOAc in hexanes); 1H NMR (CDCl3, 300 MHz) δ 2.32 (s, 3
H), 3.81 (s, 3 H), 5.87 (br s, 1 H), 6.71 (d, J ) 7.5 Hz, 1 H),
6.82 (d, J ) 7.5 Hz, 1 H), 6.93 (dd, J ) 7.5, 7.5 Hz, 1 H); 13C
NMR (CDCl3, 100 MHz) δ 15.8, 60.5, 113.2, 122.5, 124.6, 130.8,
145.5, 148.9; IR (neat) 3427 (br s), 2946 (s), 1597 (m), 1467
(m), 1279 (m) cm-1; MS m/z (relative intensity) 138 (M+, 57),
123 (100), 95 (18), 77 (27), 67 (16), 65 (11), 51 (10).
For 34:41 GC tR 7.62 min; TLC Rf 0.45 (10% EtOAc in

hexanes); 1H NMR (CDCl3, 400 MHz) δ 2.26 (s, 3 H), 3.87 (s,
3 H), 5.70 (br s, 1 H), 6.71-6.75 (m, 3 H); 13C NMR (CDCl3,
100 MHz) δ 15.3, 55.9, 108.2, 119.1, 123.1, 123.9, 143.7, 146.2;
IR (neat) 3499 (br s), 2942 (s), 1619 (m), 1473 (m), 1355 (w),
1273 (m) cm-1; MS m/z (relative intensity) 138 (M+, 65), 123
(100), 105 (4), 95 (25), 77 (31), 67 (17), 65 (13), 51 (11).
5-Ethyl-2-methoxyphenol (32)42 and 4-Ethyl-2-meth-

oxyphenol (35). The standard procedure was followed by use
of 4-ethyl-1,2-dimethoxybenzene (26; 123 mg, 0.739 mmol, 1.0
equiv), NaN(SiMe3)2 (1.0 M, 1.8 mL, 1.8 mmol, 2.5 equiv), and
DMEU (0.50 mL). The reaction mixture was worked up, and
the residue was purified by chromatography (10% EtOAc in

(38) Loic, R.; Simone, R.; Pierre, D.; Rene, R.; Raymond, C. Eur. J.
Med. Chem. Chim. Ther. 1979, 14, 281.

(39) Pelizzetti, E.; Mentasti, E.; Pramauro, E. J. Chem. Soc., Perkin
Trans. 2 1978, 620.

(40) Carvalho, C. F.; Sargent, M. V. J. Chem. Soc., Chem. Commun.
1984, 227.

(41) Maissant, J. M.; Bouchoule, C.; Blanchard, M. J. Mol. Catal.
1982, 14, 333.

(42) Nolte, D. J. J. Insect. Physiol. 1976, 22, 833; Chem. Abstr. 1976,
85, 156902m.
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hexanes as eluant) to give pure 32 (40.3 mg, 0.265 mmol) as
a light yellow liquid in 36% yield and 35 (57.8 mg, 0.380 mmol)
as a brown liquid in 51% yield. For 32: GC tR 10.54 min; TLC
Rf 0.30 (10% EtOAc in hexanes); 1H NMR (CDCl3, 300 MHz) δ
1.23 (t, J ) 7.5 Hz, 3 H), 2.58 (q, J ) 7.5 Hz, 2 H), 3.79 (s, 3
H), 6.41 (d, J ) 2.5 Hz, 1 H), 6.47 (dd, J ) 8.3, 2.5 Hz, 1 H),
7.05 (d, J ) 8.3 Hz, 1 H); 13C NMR (CDCl3, 100 MHz) δ 14.4,
22.5, 55.3, 98.8, 106.4, 124.9, 129.2, 154.7, 158.1; IR (neat) 3356
(br s), 2954 (s), 1607 (m), 1507 (m), 1462 (m), 1196 (m) cm-1;
MS m/z (relative intensity) 152 (M+, 30), 137 (100), 121 (3),
107 (40), 77 (20), 65 (10).
5-tert-Butyl-2-methoxyphenol (33) and 4-tert-Butyl-2-

methoxyphenol (36). The standard procedure was followed
by use of 4-tert-butyl-1,2-dimethoxybenzene (27; 119 mg, 0.615
mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.5 mL, 1.5 mmol, 2.5
equiv), and DMEU (0.50 mL). The reaction mixture was
worked up, and the residue was purified by chromatography
(30% EtOAc in hexanes as eluant) to give a mixture of 33 and
36 (109 mg, 0.605 mmol) as a yellow liquid36a in 98% overall
yield. These regioisomers were not separable by chromatog-
raphy.
6-Methoxy-2-naphthol (41).43 Method 1. The standard

procedure was followed by use of 2,6-dimethoxynaphthalene
(40; 122 mg, 0.648 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.6
mL, 1.6 mmol, 2.5 equiv), and DMEU (0.50 mL). The reaction
mixture was worked up, and the residue was purified by
chromatography (40% EtOAc in hexanes as eluant) to give
pure 41 (108 mg, 0.620 mmol) as a white solid in 96% yield:
mp 148-149 °C (lit.43 mp 148-150 °C); TLC Rf 0.45 (40%
EtOAc in hexanes); 1H NMR (DMSO-d6 + CDCl3, 400 MHz) δ
3.88 (s, 3 H), 7.06-7.13 (m, 4 H), 7.54-7.60 (m, 2 H), 8.59 (br
s, 1 H); IR (neat) 3256 (br s), 1606 (m) cm-1; MSm/z (relative
intensity) 174 (M+, 100), 159 (26), 131 (31), 103 (6).
Method 2. The standard procedure was followed by use of

2,6-dimethoxynaphthalene (40; 160 mg, 0.847 mmol, 1.0
equiv), LDA (2.0 M, 1.1 mL, 2.1 mmol, 2.5 equiv), and DMEU
(0.50 mL). The reaction mixture was worked up, and the
residue was purified by chromatography (40% EtOAc in
hexanes as eluant) to give pure 41 (140 mg, 0.804 mmol) as a
white solid in 95% yield.
10-Methoxyanthracen-9-ol (43) and Anthraquinone

(44). Method 1. The standard procedure was followed by use
of 9,10-dimethoxyanthracene (42; 122 mg, 0.514 mmol, 1.0
equiv), NaN(SiMe3)2 (1.0 M, 1.3 mL, 1.3 mmol, 2.5 equiv), and
DMEU (0.50 mL). The reaction mixture was worked up, and
the residue was purified by chromatography (40% EtOAc in
hexanes as eluant) to give pure 43 (36.9 mg, 0.165 mmol) as
a light yellow solid36a in 32% yield and 44 (60.9 mg, 0.293
mmol) as a light yellow solid36a in 57% yield. For 43: mp 156-
158 °C (lit.36b mp 156-158 °C).
Method 2. The standard procedure was followed by use of

9,10-dimethoxyanthracene (42; 152 mg, 0.637 mmol, 1.0 equiv),
LDA (2.0 M, 0.80 mL, 1.6 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (40% EtOAc in hexanes as
eluant) to give pure 43 (38.8 mg, 0.173 mmol) as a light yellow
solid in 27% yield and 44 (77.8 mg, 0.374 mmol) as a light
yellow solid in 59% yield.
4-Hydroxy-4′-methoxybiphenyl (47)44 and 4,4′-Biphe-

nol (48). Method 1. The standard procedure was followed
by use of 4,4′-dimethoxybiphenyl (46; 124 mg, 0.578 mmol, 1.0
equiv), NaN(SiMe3)2 (1.0 M, 1.4 mL, 1.4 mmol, 2.5 equiv), and
DMEU (0.50 mL). The reaction mixture was worked up, and
the residue was purified by chromatography (40% EtOAc in

hexanes as eluant) to give pure 47 (80.6 mg, 0.403 mmol) as
a white solid in 70% yield and 48 (19.7 mg, 0.106 mmol) as a
white solid36a in 18% yield. For 47: mp 174-176 °C (lit.44 mp
175-177 °C); GC tR 19.02 min; TLC Rf 0.45 (40% EtOAc in
hexanes); 1H NMR (DMSO-d6 + CDCl3, 400 MHz) δ 3.83 (s, 3
H), 6.90-6.95 (m, 4 H), 7.39 (d, J ) 6.6 Hz, 2 H), 7.46 (d, J )
6.6 Hz, 2 H), 8.23 (br s, 1 H); IR (neat) 3355 (br s), 2919 (m),
1608 (m) cm-1; MSm/z (relative intensity) 200 (M+, 100), 185
(69), 171 (3), 157 (27), 128 (14).
For 48: mp 283-285 °C (lit.36b mp 282-284 °C).
Method 2. The standard procedure was followed by use of

4,4′-dimethoxybiphenyl (46; 28.0 mg, 0.131 mmol, 1.0 equiv),
LDA (2.0 M, 0.16 mL, 0.33 mmol, 2.5 equiv), and DMEU (0.50
mL). The reaction mixture was worked up, and the residue
was purified by chromatography (40% EtOAc in hexanes as
eluant) to give pure 47 (17.9 mg, 0.089 mmol) as a white solid
in 68% yield and 48 (5.4 mg, 0.029 mmol) as a white solid in
22% yield.
2-Pyridone (49). Method 1. The standard procedure was

followed by use of 2-methoxypyridine (45; 125 mg, 1.14 mmol,
1.0 equiv), NaN(SiMe3)2 (1.0 M, 1.7 mL, 1.7 mmol, 1.5 equiv),
and DMEU (0.50 mL). The reaction mixture was worked up,
and the residue was purified by chromatography (50% EtOAc
in hexanes as eluant) to give pure 49 (88.1 mg, 0.926 mmol)
as a white solid36a in 81% yield: mp 106-107 °C (lit.36b mp
105-107 °C).
Method 2. The standard procedure was followed by use of

2-methoxypyridine (45; 104 mg, 0.951 mmol, 1.0 equiv), LDA
(2.0 M, 0.70 mL, 1.4 mmol, 1.5 equiv), and DMEU (0.50 mL).
The reaction mixture was worked up, and the residue was
purified by chromatography (EtOAc as eluant) to give pure
49 (74.7 mg, 0.785 mmol) as a white solid in 83% yield.
4-(r-d-Benzyloxy)anisole (51). The standard procedure

was followed by use of 4-(benzyloxy)anisole (37; 125 mg, 0.584
mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 0.88 mL, 0.88 mmol,
1.5 equiv), and DMEU (0.50 mL). The reaction mixture was
worked up by addition of D2O, and the residue was purified
by recrystallization from hexanes to give a mixture of 37 and
51 as a white solid (113 mg): 1H NMR (DMSO-d6 + CDCl3,
400 MHz) δ 3.78 (s, 3 H), 5.01 (s, 1.34 H), 6.83-6.94 (m, 4 H),
7.33-7.45 (m, 5 H).
4-Methylcatechol (56). Method 1. The standard proce-

dure was followed by use of 3,4-(methylenedioxy)toluene (53;
136 mg, 1.00 mmol, 1.0 equiv), NaN(SiMe3)2 (1.0 M, 2.5 mL,
2.5 mmol, 2.5 equiv), and DMEU (0.50 mL). The reaction
mixture was worked up, and the residue was purified by
chromatography (50% EtOAc in hexanes as eluant) to give
pure 56 (122 mg, 0.983 mmol) as a yellow solid36a in 98%
yield: mp 67-68 °C (lit.36b mp 67-69 °C).
Method 2. The standard procedure was followed by use of

3,4-(methylenedioxy)toluene (53; 114 mg, 0.838 mmol, 1.0
equiv), LDA (2.0 M, 1.1 mL, 2.1 mmol, 2.5 equiv), and DMEU
(0.50 mL). The reaction mixture was worked up, and the
residue was purified by chromatography (50% EtOAc in
hexanes as eluant) to give pure 56 (99.8 mg, 0.804 mmol) as
a yellow solid in 96% yield.
Benzylbis(trimethylsilyl)amine (57) and Benzyldiiso-

propylamine (58). Both were detected by GC and GC-MS
spectrometry. For 57: GC tR 12.71 min; MS m/z (relative
intensity) 251 (M+, 12), 236 (66), 162 (66), 148 (22), 135 (44),
91 (45), 73 (100), 59 (36).
For 58: GC tR 11.15 min; MS m/z (relative intensity) 191

(M+, 6), 176 (59), 134 (8), 100 (45), 91(100).
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