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A SYNTHESIS OF 2,3-DIMETHOXY-6-(3,4-DIMETHOXYPHENYLACETYL ) TOLUENE
J.A. Bakker, H.C. Beyerman and L. Maat*

Laboratory of Organic Chemistry, Technische Hogeschool
Julianalaan 136, Deft, The Netherlands

2,3-Dimethoxy-6-(3,4-dimethoxyphenylacetyl)toluene (I) might be an in-
teresting starting material for the preparationl of, among others, substi-
tuted l-benzyl-8-methylisoquinolines. For this purpose, we investigated
reactions starting from 2,3-dimethoxytoluene and homoveratric acid (3,4-di-
methoxyphenylacetic acid). Introduction of the 3,4-dimethoxyphenylacetyl
group under Friedel-Crafts conditions did not appear attractivel. We
found that the condensation of 3,4-dimethoxyphenylacetic acid with 2,3-di-
methoxytoluene proceeds under mild conditions in polyphosphoric acid to
give the desired product in good yield. 2,3-Dimethoxy-5-(3,4-dimethoxy-

phenylacetyl)toluene (II), was isolated in 5% yield from the mother liquor.

cn3o CH30

CHz0 cnao CH30 CHOH
CH 2
OCH 3 C
OCH3 OCHj4 OCH3
OCH3 0CH3
1 I III

In analogous reactions it had been found that electrophilic substitu-

tions of 2,3-dimethoxytoluene take place in positions 5 and 6. The fact
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that position & is more activated than position 5 can be attributed to the
inductive effect of the methyl group. Edwards gg_g;.g suggest that the
3-methoxy group exerts a considerable directive effect while mesomerism of
the 2-methoxy group is sterically hindered by the two ortho substituents.
By chemical means it was shown that formvlation3, chloromethylationh,
chloroacetylationh, bromination and other acylations2 invariably take place
predominantly in position 6.

In view of the above we assume that little, if any substitution occurs
in position 4, The nmr spectra of the two isomers isolated confirm the
structures. 2,3-Dimethoxy-6-(3,4-dimethoxyphenylacetyl)toluene (I) exhibi-
ted two doublets for the two aromatic protons (8 7.47, 7.63 ppm and § 6.70,
6.83 ppmy; J = 8.5 Hz), while the isomer II showed a broadened singlet for
two aromacic protons (8§ 7.45 ppm). The three protons of the methyl group
are found for the ortho substituted isomer (I) at a lower field (§ 2.39
ppm) than for the meta substituted isomer (II) (8§ 2.28 ppm), which is to
be expected on account of the deshielding effect of the carbonyl group.5

Compound I was easily reduced with lithium aluminium hydride to give

2-(3,4-dimethoxyphenyl)-1-(2,3-dimethoxy-6-tolyl)ethanol (III).
EXPERIMENTAL6

2,3-Dimethoxy—6-(3,4-dimethoxyphenylacetyl)toluene (I). - 3,4-Dimethoxy-

phenylacetic acid (19.6 g; 0.10 mole) and 2,3-dimethoxytoluene (Fluka; U5g;
0.30 mole) were well mixed with polyphosphoric acid (150 g) and heated at
h5-500 during 2 hrs, with stirring. The warm reaction mixture was poureil
into a mixture of ice (100g) and chloroform (400 ml) to which water was
added to dissolve all the solid material. After separation of the chloro-

form layer, the aqueous solution was extracted with two 100 ml portions of
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chloroform. The combined chloroform layers were washed with 10 % NaOH

(3 portions of 100 ml) and with water (2 portions of 50 ml), respectively,
and dried over MgSOh. The solvent and the excess of 2,3-dimethoxytoluene
(25 g) were distilled in vacuo. The residue (30 g) was recrystallized once
from 1:1 EtOH/pet ether (bp. 80—1000) and twice from 1:1 EtOH/water to
give 20.0 g I (61 %), mp. 113-117°. An analytical sample mp. 115-117° was

purified by recrystallization from 1:1 EtOH/water.

Anal. Calcd. for C19H2205: C, 69.1; H, 6.7. Found: C, 68.9, H, 6.7 %.

Mass spectrum m/e 330 (M'), 179 (M=151), and 151 (M=179).

2,3-Dimethoxy-5-(3,4-dimethoxyphenylacetyl)toluene (II). - In one experi-

ment, 250 mg of the isomer, 2,3-dimethoxy-5-{3,4%-dimethoxyphenylacetyl )to-
luene (II), was isolated from the mother liquor. Nmr analyses showed the
total amount of this isomer formed to be 1.5 g (5 %). The product was re-
crystallized from 1:2 EtOH/pet ether (bp. 80-1000) to gilve an analytical

sample, mp. 119-120°.

Anal. Celcd. for C19H2205: c, 69.1; H, 6.7. Found: C, 69.0; H, 6.9 %.

Msss spectrum m/e 330 (M), 179 (M=151), and 151 (M=179).

2-(3,4-Dimethoxyphenyl)-1-{2,3-dimethoxy-6-tolyl)ethanol (III). - To & so-

lution of 2,3-dimethoxy-6-(3,l4-dimethoxyphenylacetyl)toluene (3.30 g; 10

mmoles) in THF (100 ml), lithium aluminium hydride (1.1k g; 30 mmoles) was
added at 0°. After having been stirred at room temperature for 4 hrs, the
reaction mixture was cooled to 0° and water was added. THF was removed by

distillation in_vacuo and the residue was extracted with two 50-ml por-

tions of chloroform. After drying over MgSOh, the solvent was removed in
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vacuo to yield a colorless oil, which crystallized after treatment with a

1:3 mixture of EtOH and pet ether (bp. 40-60°). Recrystallization from

this solvent mixture (1:3) gave 1.35 g IIT (41 %), mp. 85—860.

Anal. Calecd. for C__H ,0_: C, 68.7;

19 247"

H, 7.3. Found: C, 68.7; H, 7.3 %.
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