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The p-diethylaminoethyl esters of all of the isomeric trimethoxybenzoic acids have been synthesized. 

A number of mono- and di-alkylaminoalkyl esters 
of monoalkoxybenzoic acids have been prepared 
and tested as local aiiesthetics.2-6 It appears that 
only one dialkylaminoalkyl dialkoxybenzoate, p- 
diethylamiiioethyl 3-methoxy-LZ-ethoxybenzoate, 
has been prepared and is claimed to have local anes- 
thetic proper tie^.^ Likewise, p-diethylaminoethyl 
3,LZ,5-trimethoxybenzoate7 seems to  be the lone 
such trialkoxybenzoate listed in the literature, and 
apparently no dialkylaminoalkyl tetra- or penta- 
alkoxyberizoates have been reported. 

Since alkoxy1 groups appear to  improve the an- 
esthetic properties of aminobenzoates,8 and since 
the 0-diethylaminoethyl esters of certain polyalkyl 
substituted benzoic acids are more potent than 
procaine in producing ane~thes ia ,~  it was thought 
that the 0-diethylaminoethyl esters of the tri- 
methoxybenzoic acids might conceivably possess 
interesting pharmacological properties. The present 
investigation reports the methods of synthesis of 
these six isomeric compounds. 

811 of the trirnethoxybensoic acids are known 
and can be obtained fairly conveniently by pub- 
lished procedures, with the exception of the 2,3,5- 
isomer. The latter arid, or related hydroxy acids, 
have been prepared by a variety of method~,'O-~~ 
lvhjch giro poor yields. 

Several unsuccessful attempts were made to  de- 
velop improved directions for the preparation of 
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2,3,5-trimethoxybenzoic acid. 2,3-Dimethoxyben- 
zoic acid was nitratedI4 to  a mixture of the 5- 
and 6-nitro derivatives which was separated read- 
ily. The 5-nitro-2,3-dimethoxybenzoic acid was re- 
duced satisfactorily to the corresponding amino 
compound15 which in turn was diazotized. Re- 
peated trials a t  hydrolysis of the diazonium salt led 
only to  tarry reaction products. 

Since 2,3,5-trihydroxyacetophenone can be ob- 
tained readily from hydroxyhydroquinone triace- 
tate by a Fries rearrangement and the trihydroxy 
compound can be methylated easily, it appeared 
that a haloform reaction on the ketone might lead 
to the desired acid. Treatment of the 2,3,5-tri- 
methoxyacetophenone with sodium hypobromite 
resulted in a neutral product which was shown to be 
2,4,5-triniethoxybromobenzene. Apparently bro- 
mination, as well as oxidation occurred during the 
haloform reaction, and the intermediate 2,3,5- 
trimethoxy-6-bromobenzoic acid suffered decar- 
boxylation during the working up of the reaction 
mixture. 

The synthesis of 2,3,5-trimethoxybenzoic acid 
was accomplished, although in poor yields, by the 
carbonation of 2,3,5-trimethoxyphenylmagnesium 
bromide. The required bromide was obtained by the 
methylation of l-bromo-2,5-dihydroxy-3-methoxy- 
benzene which was prepared by a Dakin oxidation 
on 5-bromovanillin. 

The p-diethylaminoethyl benzoate hydrochlo- 
rides recorded in Table I were obtained from the 
trimethoxybenzoic acids and 0-diethylaminoethyl 
chloride hydrochloride by a modification of the 
Horenstein and Pah1ickel6 procedure. 

The pharmacological tests on these compounds 
are being carried out by Dr. D. F. Marsh of the 
McNeil Laboratories and will be reported else- 
where. 

EXPERIMENTBL" 
Afaterials. 8,3,4-Trimethoxybenzoic aczd (m.p. 95-97'; 

lit.18 m.p. 99") was obtained by the reaction of methyl 
sulfate on 2,3,4-trihydroxybenzoic at id. The latter was pre- 
pared by the carbonation of pyrogallol, by means of potas- 
sium bicarbonate, according to the method of Kostanecki.lg 
2,3,6-Trz~1ethozybeneozc acid (m.p. 148-149') resulted from 
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the carbonation of 2,3,6-trimethoxyphenyllithium, in the 
manner describcd by Gilman and Thirtle.20 The required 
1,2,4trimethoxybenzene was obtained by converting 

TABLE I 

HYDROCHLORIDES 
  DIE THY LAMINOETHYL TRIXETHOXYBESZOATE 

Analyses 
M.p., Carbon Hydrogen 

Isomer "C. Calc'd Found Calc'd Found 

2,3,4 150-153 55 24 55 00 7 54 7 72 
2,3,5- 124-12ga 55 24 55 23 7 54 7 93 
2,3,6- 110-114" 55 24 55 22 7 54 7 68 

2,4,6- 171-174 55 24 55 22 7 54 7 54 
2,4,5- 164-167 55 24 55.33 7 54 7.77 

3,4,5- 152-155' - - - - 

a Hygroscopic. ' Lofgren and Lundqvist7 have reported 
the melting point to  be 159'. 

quinone to 1,2,4triacetoxybenzene21 which in turn was 
hydrolyzed and methylated in one stepz2 to the triether. 
2,4,6-Trimethoxybenzoic acid (m.p. 143-144") was synthe- 
sized by methylation of the corresponding trihydroxy acid. 
The hydroxy acid was made by the carbonation of 1,2,4- 
trihydroxybenzene by means of potassium bicarbonate and 
carbon dioxide.23 The trihydroxybenzene was obtained from 
1,2,4triacetoxybenzene by transesterification with meth- 
anoLZ4 f2,~,6-Trimethoxybenzoic acid (m.p. 14C142") was 
prepared by the metallation of phloroglucinol trimethyl 
ether with n-butyllithium, followed by carbonation, after 
the directions of Gilman, Arntzen, and Webb.25 3,4,6-Tri- 
methoxybenzoic acid was purchased from the Eastman 
Kodak Company. 

Haloform reaction on d,S,5-trimethoxyacetophenone. 1,2,4- 
Triacetoxybenzene was converted to 2,3,5-trihydroxyaceto- 
phenone in 30% yield by treatment with aluminum chloride 
according to the procedure of Mauthner.26 The trihydroxy- 
acetophenone then was methylated with methyl sulfate to 
the corresponding trimethoxy ketone (m.p. 99-100"; liL26 
m.p. 102-103"). 

A solution of 8 g. (0.038 mole) of 2,3,5-trimethoxyaceto- 
phenone in 130 ml. of methanol was stirred rapidly while an 
ice-cold solution of sodium hypobromite, which had been 
prepared by dissolving 18 g. (0.11 mole) of bromine in a 
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solution of 12.8 g. (0.32 mole) of sodium hydroxide in 100 
ml. of water, was added dropwise. The reaction mixture was 
stirred for 2 hours after all of the hypobromite solution had 
been added, and then the methanol was removed by die- 
tillation on a steam-bath. The residue was extracted with 
ether, heated to remove dissolved ether, decolorized, fil- 
tered, and acidified with hydrochloric acid. The solution a a s  
cooled and the resulting oily crystals were collected by filtra- 
tion and purified by recrystallization from dilute methanol. 
There was obtained 2 g. of a white crystalline solid, m.p. 
51-53', which was insoluble in alkali and ivhich gave a 
positive test for halogen upon fusion with sodium. 

Anal. Calc'd for C9HllBrO3: C, 43.78; H, 4.40 Found: 
C, 43.90; H, 4.61. 

These data suggested that the compound was 2,4,5- 
trimethoxybromobenzene. An authentic sample of this 
material was prepared (m.p. 52-54") according to the pro- 
cedure of Fabinyi and SzBki27 and the mixture melting point 
of this with the unknown reaction product was not de- 
pressed. 

Preparation of d,SJ5-trzmethoxybenzoic acid. 5-Bromovanil- 
lin was synthesized by the method of Torrey and Clarke28 
and was converted to 2,5-dihydroxy-3-methoxybromo- 
benzene by a Dakin ouidation.29 The dihydrouy compound 
(40 g.) was methylated with methyl sulfate, the reaction 
product was extracted with ether, and one-half of the dried 
ethereal solution (100 ml.) was added to 3 g. of magnesium 
in 100 ml. of absolute ether. The resulting reaction mixture 
was poured onto Dry Ice, and after the usual manipulations 
there was obtained 0.78 g. of the desired acid ivhich melted 
at 99-101'; lit.30 m.p. 104". 

P-Diethylamznoethyl Z$'Q-trimethoxybenzoate h ydrochiorade. 
The following procedure is representative of the method 
which was employed for preparing the ester hydrochlorides. 
A mixture of 5.0 g. (0 024 mole) of 2,3,4trimethoxybenzoic 
acid, 4.2 g. (0.024 mole) of p-diethylaminoethyl chloride 
hydrochloride, 5 g. (0.05 mole) of potassium bicarbonate, 
and 150 ml. of dry isopropyl alcohol was stirred and re- 
fluxed for 27 hours. The solvent was removed by distillation 
under diminished pressure on a steam-bath and 100 ml. of 
water was added to the residue. The mixture was made 
alkaline with 10% sodium hydroxide solution and extracted 
several times with ether. The combined extracts were dried 
over magnesium sulfate and filtered. The filtrate was satu- 
rated with anhydrous hydrogen chloride and the precipitate 
was collected by filtration. After recrystallization from a 
mixture of absolute alcohol and absolute ether, there was 
obtained 3.6 g. (44%) of the ester hydrochloride; m p. 150- 
153'. 

Anal. Calc'd for ClsH2&1N05: C, 55.24; H, 7.54. Found: 
C, 55.00; H, 7.72. 

COLUMBIA, MISSOURI 

(27) Fabinyi and SzBki, Ber., 43, 2676 (1910). 
(28) Torey and Clark, J .  Am. Chem. Soc., 31, 583 (1909). 
(29) Dakin, Am. Chem. J., 42, 477 (1909). 
(30) Baker, Brown, and Scott, J .  Chem. Soc., 1922 

(1939). 


