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In connection with synthetic work on cannabinoids"?, large
quantities of the key intermediate, olivetol dimethyl ether (5-
pentyl-1,3-dimethoxybenzene), were required. Several two-
step syntheses of olivetol dimethyl ether have been reported*~’
but we found none of these satisfying due to either inconve-
nience when working on a larger scale®*? or the use of expen-
sive starting materials®’.

We now report a convenient, one-step synthesis of olivetol di-
methyl ether (4; R=CsH,,) from commercially available 5-
chloro-1,3-dimethoxybenzene (1) and 1-iodopentane (3;
R=CsH,,) via the dilithium tetrachlorocuprate-catalyzed
Grignard cross-coupling®. The coupling is effected by adding
a mixture of 1-iodopentane and a catalytic amount of dili-
thium tetrachlorocuprate dissolved in tetrahydrofuran to a
cooled, stirred solution of the Grignard reagent from 5-chlo-
ro-1,3-dimethoxybenzene (1) in tetrahydrofuran. In contrast
to the known dilithium tetrachlorocuprate-catalysis of the
coupling of alkylmagnesium halides with alkyl halides the
coupling of arylmagnesium halides under these conditions is
practically unknown. We could only find one example® of the
use of an arylmagnesium halide. When the reaction was first
investigated by us, with 1-bromopentane using standard con-
ditions®, the yield was low (22%). In the following detailed
study, including over thirty experiments, the yield could be
step-wise increased to 66% by using more catalyst, substituting
l-iodopentane for 1-bromopentane, and reducing the amount
of solvent. Increasing the amount of 1-iodopentane did not af-
fect the yield significantly. On the other hand, no positive ef-
fect was achieved by increasing the reaction temperature nor
lengthening the reaction time. Substituting pentyl tosylate'
for 1-iodopentane resulted in a somewhat lower yield. De-
creased yields were noted on adding various co-solvents like
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benzene, hexamethylphosphoric triamide, diethyl ether, 1,2-
dimethoxyethane, or dioxan. We have also tried other cou-
pling catalysts, however, lower yields were obtained using
copper(l) iodide/2,2-bipyridine'" or iron(IIl) chloride'. A
lower yield (35-40%) was reached in the nickel-phosphine
complex-catalyzed reaction of pentylmagnesium bromide
with 5-chloro-1,3-dimethoxybenzene applying the general
reaction conditions of Tamao et al.”.

Finally, we tried various other 1-iodoalkanes 3 to test the gen-
eral applicability of our method. Without exception, the yields
of the expected 5-n-alkylresorcinol dimethyl ethers 4 were
good (Table). The present method is less useful for the synthe-
sis of resorcinol ethers with branched alkyl groups as demon-
strated on 5-isopropyl-1,3-dimethoxybenzene (4f; R=i-C;H5;
16%). Coupled with a demethylative step® our method, devel-
oped primarily to obtain olivetol dimethyl ether, also com-
pares favourably with the up to now shortest olivetol synthe-
sis'®. The presented results show that the dilithium tetrachloro-
cuprate catalyst is more useful than the well-known, but more
expensive nickel-phosphine catalysts in the synthesis of aryl-
alkanes via a cross-coupling reaction.
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Table. $-Alkylresorcinol Dimethyl Ethers 4 prepared
Product® Yield b.p. [°C]/torr
No. R [%)
found teported
4a CH; 74 105-106°/12 102°/8'*
4b C,H; 74 117-118°/12 123°/14'¢
4c n-C,H, 72 130-131°/12 136-137°/16"
4d n-C4H, 70 141-143°/12 125-128°/6'%
de n-CsHy, 66 152-156°/12 106-110°/2°
4f i-C;H, 16 -b

“ The identity and purity (>97%) of each product was further con-
firmed by 'H-N.M.R. spectrometry.
® Not isolated.

Olivetol Dimethyl Ether (4¢):

The Grignard reagent 2 is prepared from 5-chloro-1,3-dimethoxyben-
zene (1; from Aldrich; 40 g, 0.23 mol) and magnesium (6 g, 0.25 mol)
in tetrahydrofuran (80 ml) with a small amount of 1,2-dibromoethane
as the starter during a 6 h reflux period under dry nitrogen. To this ice-
cooled, stirred solution, a mixture of 1-iodopentane (3e; from Merck-
Schuchardt; 42.6 mi, 0.325 mol) and the dilithium tetrachlorocuprate
catalyst (30 ml of a 0.2 molar solution in tetrahydrofuran) is added
dropwise over a period of 30 min. The resulting black mixture is stir-
red at ¢ °C for 90 min and at 20 °C for additional 16 h. The almost
solid reaction mixture is acidified with 6 normal hydrochloric acid
(160 ml) and extracted with diethyl ether (2 x 200 ml). The organic ex-
tract is washed with aqueous 15% ammonia (60 mi) and water (60 ml),
dried with magnesium sulfate, and evaporated in vacuo. According to
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the 'H-N.M.R. spectrum of the residual product oliveto! dimethyl
ether (4e) is formed in 74% yield. Distillation affords the pure product
as a colorless liquid; yield: 31.9 g (66%); b.p. 152-156 °C/12 torr
(Ref.%, b.p. 106-110°C/2 torr). The I.R. and '"H-N.M.R. spectra of the
product are identical with the spectra of an authentic sample®.
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