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Alcohols and weakly acidic phenols which do not react with diazomethane can be methylated in

2,3 2,3

the presence of acid catalysts , but certain hindered alcohols and phenols3 react with diffi~
culty or not at all. We describe here the use of sodium hydride / methyl iodide in tetrahydrofu-
ran (THF) at room temperature for the methylation of alcohols and phenols, and include several

compounds not readily methylated by other procedures.a

We had already shown that in a THF / dimethylformamide mixture at 80°C, sodium hydride / methyl
iodide will methylate an N-acyl- or N-alkyloxycarbonyl-amino acid to give the corresponding N-sub-
stituted,N-methylamino acid methyl ester.5 We confirmed that methylation of N-benzyloxycarbonyl-
tyrosine gave the O-methyl ether, established that the methylation of N,0-dibenzyloxycarbonyl-tyro-
sine gave the same product, due to the lability of the O-benzyloxycarbonyl group, and then sought
to obtain selectivity between N- and O-methylation by using milder conditions. We found that both
the N- and O-methylation of N-benzyloxycarbonyl-tyrosine still took place in THF at 23°C, but that
the product was, surprizingly, the free acid and not the methyl ester.6 Several other phenols and

alcohols were then methylated, as described in Table I.

The results in Table I show that besides phenol, m-nitrophenol and benzyl alcohol, catechol

(1,2-dihydroxybenzene), triphenylcarbinol and the highly hindered7 2,6-di-tert-butyl-p~cresol were
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Table I. Methylation of phenols and alcohols

Compound (:z{) (:z?) Pe;cent Xielg
23 80
Phenol 8 2 74 74
Phenol Sb 2 69 72
Phenol 8¢ 2 22 80
p-Creso1® 8 2 51,60°
m-Nitrophenol 4 2 95
p-Nitrophenol 4 2 of,85¢ of
Catechol 8 3 848
2,6~Di-t-butyl-p-cresol 8 2 R6 97eh
n-Heptyl alcohol 4 1.5 AOi 35i
Cyclohexyl alcohol 4 1.5 GAi 66i
Benzyl alcohol 4 1.5 74 90
Triphenylcarbinol 4 1.5 85j

a) To 0,01 mol of compound in 50 ml of THF, predried with NaH, was added methyl iodide followed by
NaH (50% dispersion in o0il, washed with dry benzene, and filtered). The mixture, protected from
the atmosphere with a drying~tube, was stirred at room temperature (23°C) or in a wax-bath at 80°C
for 24 hours. The solvent was evaporated, the residue was distributed between 25 ml of water and
100 ml of ether, and the ether layer was washed twice with water, dried (MgSOA), and evaporated.
The residue was weighed and analyzed by NMR spectroscopy (CDCl3 vs TMS). No starting material re-
mained except for f,1. b) Ethyl 1odide. c) Isopropyl iodide. d) Impure starting material.

e) Reaction mixture contained 5 ml of dimethylformamide. f) Starting material recovered.

g) 6: 3.91 (6H,s), 6.95 (4H,s). h) Reaction time of 1 hour. é: 1.43 (18H,s), 2.30 (3H,s,CH3),
3,60 (3H,s,0CH3),7.09 (2H,s). i) Yield calculated from NMR spectrum. j) Product was crystalliz-

ed from methanol, m.p. 82°, 1it m.p. 82-83%.% &: 7.32 (15H,m), 3.03 (3H,s).
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readily methylated by sodium hydride / methyl iodide in THF at room temperature. Phenol could al-
so be satisfactorily ethylated and isopropylated by this procedure, but the latter required the
use of an elevated temperature. Methylation of the two aliphatic alcohols was incomplete even at

80°.

It should be noted that p-nitrophenol was not methylated, even at 800, by the present proce~
dure, but that the reaction took place at 23° when dimethylformamide was added, This behaviour at
23° is the same as that observed for a carboxyl group under the same conditions.6 p-Nitrophenol
is substantially more acidic than the other phenols tested here, having a pKa' (7.15) of 1.1 units
below that of m-nitrophenol. It therefore transpires that sodium hydride / methyl iodide will me-
thylate (in THF) weakly acidic phenols in preference to more acidic phenols or acids. This is the
opposite preference to that shown by diazomethane. Sodium hydride / methyl iodide therefore pro-
vides not only an additional reagent for the methylation of phenols and alcohols, but one with
different capabilities., As an example, it has been reported that triphenylcarbinol cannot be me-
thylated with diazomethane in the presence of the usual acid catalysts boron trifluoride2 and
fluoroboric acid.3 The hindered phenol 2,6-di-tert-butyl-p-cresol is also inert to diazomethane,
or sodium in boiling ligroin, recourse to sodium in liquid ammonia having been taken to prepare

the sodium salt for subsequent methylation with methyl iodide in a pressure bottle.
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