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Synthesis of 2-Propoxy-5-Methylbenzoic Acid'
Gerhard M, Braver and Lester Simon
(April &, 1962)
Z-Fropoxy-5-methylbenzoie acid has been synthesized by two routes from p-tresotinic

acid. Synthesis of the ethyl ester of p-cresotinic aeid, propyiation to the ether, and subae-
guent hydrolyeis of the ester proved 1o be the preferred route.

I. Introduction This compound has heen reported [2] in & study of

the offect of various alkoxy groups on the anomafous

The reactivity of various cheluting agents with zine
oxide has heen investigaiad in the course of work
on the development of inproved dantal caments [1].*
For this juvestizgation there was needed an unsym-
metrically disubsiituted bonzoic acid denivative that
ia liguid at room temperature,

From the few compounds that meet thege apocifica-
tions, 2-propoxy-f-methylbenzoic acid was selectad.

1 Tha researet work Was su| ted noder an Offtca of Taval Resarch gt t-—
wantract ONE F. J-ME [0

i
* Figures I brackels ndlente fhe lierabare ceferens 6t the end of this peper.

reactivity of o-alkoxyphenylmagnesimn  bromide
Grignard reagentz with carbon dioxide.

_ The synthetic route employed hy Hulmbargd[%]
in obtasining 2-proposy-5-methylbenzole acid
not appear to be well adapted for the preparation of
the quantity neaded because of the unavailability of
the required intermecdiates as well ag the formation,
a2 o byproduct in the Gri reaction, of a
larga amount of 2 2'-dipropoxy-5,5' dlmath}*ljhenzo—
phonone. Two c-l;j]ar roiltes shown in figure 1 were
therefore investigated: the second avoided tedious
separation of intermediate producis nnd gave a
hetter yield.
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2. Experimental Procedure
2.1. Preparation of p-Ceeotinic Acid

-Cresotinic  acid  (2-hydroxy-5-methylbenzoic
acid}) was prepared by carbonation of pcresol
aceording to the procedure of Cameron, Jeskey, and
Baine [3]. Dry, powderad potassium erasoxide was
placed in & pressure bomb and carbon diodde was
admitted until a pressure of 10 atm was obimmed.
The bomb was heated for 24 hr at 175 "C and cooled;
the materisl was then purified ss described by
Cameron et sl

2.2, Synthesis of 2-Propoxy-5-Methylbenzoic Acid
(Routa 1}

a. Propylotion of pCresctinie Aeid

In an 800-m! pressure bomh, a mixiure of 52.4
g (0.35 mole) of p-cresotinic acid, 42 g {0.75 mole)
of KOH, and 122 g (6.72 mole) of n-propyl iodide
was heated overmght at 145 0. The reaction
mixture was dissalved in hot water, the solution
wis extracted with ether, and the ether solution was
shaken with 5 percent aqueous NaQH. Afier evap-
oration of the ether, 450 g of liguid remained.
Vacuum distillation of the residue gave two fractions.

Fraction I, pmp;,r] 2-hydroxy-5-methylbenzoate,
distilled at 77-79 °Cf4 mm a8 a colorless liquid,
hp 266-268 O, np® 1.5122, which gave a positive
ferric chloride test for phenol.

Yield: 28.9 g (430%).
Anal: Caled. for GnHuDa: C, ESUZ, H, 7.27.
Found *: C,652 ; H 74.

Infrared spectrum*: Absorption bands at the re-
spective wavelengths indicate the presence of the
following groupa [4,5]: 3.16 x, hydroxyl; 505 .
cater carbonyl for salicylates; doublet at 6.15 4 and
6.24 n, possible conjugation of the carbon-oxygen
deuble bond with wromatic ring; 8.30 &, phenol;
and 12.11 u, unsymmetrically trisubstituted benzene.

Fraction £, propyl 2-propoxy-f-methylbenzoate,
distiiled at 100-108 °C/t mm as » colorless liquid,
bp 302 °C, np® 1.5022, which gave negative tests
with ferric chloride, Tollens' reagent, and 2,4-
dinitrophenylhydrazine.

Yield: 12.2 g (159%).
Anai: Caled. for U, HxOy:  C, 71.16; H, 8.53.
. Found: C,70.4; H, 84,

Infrured spectrum: The presence of the following
groups is mdicated: benzoyl, alkoxy, and unsym-
metneally trisubstituted henzene. :

The propyl ester of p-cresotinic acid (fraction 1)
was converted to the propoxy ether as follows: A
solution of sodium etﬁonde, prepared from 2.8 g
{0.125 equivalent) of sodivm and 60 ml of absolute

¥ Carbon wed hydrogsn una!}raaa wore done By E. Deacdorl of the” Standerd
Rafeterion Mmiéﬁs Butten, Waticnal Burosw of Standards. "

i Itfrareqd speetrs were delorivned by M las M. Kalbaryn Whatrlon, Applisd
Felymmar Siandards and Resesrch Bectiom, Tatinal Buracu of Standards,

cthanol, and an excess (27.0 g, 0.159 mole) of propyl
iodide were added to 242 g (0.125 mole) of the
esfar, The solution wae refluzed wuntil it wes no
longer alkaline to litmus. After evaporation of the
ethanol under reduced pressure, the residue was
dissolved in ether, and the solution was extracted
with 5 percent aqueous NaQH. On concentration
of the sthar solution, there remained 22.7 g (779
of propyl 2-pmpoxy-5—met-]ﬁ);lbenmate, w.l.*hjgh2 when
Euriﬁed by vacuum distillation, was identical in

ciling point, np, and infrared absorption with
fraction 2.

b. Hydrolysis of Propyl 2-Propexy-8-Methylbenzcate

Ten grama of the sample in 35 ml of a 10 percent
solution of KOH in 50 percent agqueous ethanol
were refluxed for 4 hr, and the ethanel and propanocl
were removed by distillation. The residue was
acidified with HCl and extracted with ether, and
the ether extract was concentrated by evaporation.
Vacuum distillation of the residue at approximatel
4 mm vielded 8.6 g {(79%)} of 2-propoxy-5-methyl-
benzoic acid, bp 257 °C, n,¥ 1.527. Infrared
spectrum eonfirmed the presence of -QH, COOH,
ether, and unsymmetrically trisubatituted benzene

groupsa.
2.3, Synthesis of 2-Propoxy-5-Methylbenscic Acid
{(Houte 2)

In order to avoid the tedious separation of the
gruducta of the prepylation of 2-hydroxy-5-methyl-

enzoic acid, sn improved synthesis of 2-propexy-
S-methylbenzoic acid was developed. The
tini¢ acid iz converted to the ethyl ester which is
allowed to react with propyl iodide. The resuliing
e¢thyl 2-propoxy-5-meth T cnzoata on  hydrolyais
gives 2—prc:-pcrxy-5-met.hyl{)enzuic acid.

a. Ethyl 2-HAydroxy-3-Methylbenzoale

@-Cresotinic acid (13 g, 0.035 mole} wos refluzed
for 8 hr with 39 wl (0.67 mole) of abzolute ethanol
and & few milliliters of coneentrated HS(O, as g, cata-
lyst. The excess ethancl was diatilled, and the ester
was soccessively washed with water and 5 percant
aqueous NaHCO;, dried over anhydrous Na,S0,, and
distilled at % to 95 *C/4 mm. The liquid had a
boiling point of 235 °C, np*==1.5190,

Yield: 10.8 g (7095).
Anal: Caled. for C H Oy C, 66.71 H, 6.73.
Found: C, 66.9; H, 7.0,
Infrared spectrum: The principal bands are the
same gg those for the propyl ester.
b. Ethyl 2-Frapoxy-S-kistkrlbenzoats

A solution of 10.8 g (0.06 mole) of the ethyl ester
o 21.6 g of benzene was refluxed overnight in the
presence of 21.0 g of freshly precipitated, dry silver
oxide and 324 g (0.19 mole) of propyl iodide. The
liguid was decanted from the remaining solid, and the
benzene was distilled off. The residue wns extracted
with ether, and the ether solution weshed with 10
percent NaQOH and dried. The liquid remaining after
evaporation of the solvent distilled at 133 *C/6 mm
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The ¢colorlesa liquid decompozed before reaching the
boiling point, np¥=1.5033,
Yield: 104 g (78%).
Anal; Caled, for CuH,0s: ©, 70.3; H, 8.16.

Foupd: C,703:H, 81,
Infrared spectrum: The spectrum 1z very similar to
that of the pr tejﬂ ester.  All absorption bands occur
at approximately the samne wuvelengths as those
found for the propyl aster,

¢ Hydrolyais of Ethyl 2-Propoxy-5 Meathylbanzcate

The procedure is similar to that desceribed in reute

1 for the hydrolysis of the propyl ester; 7.3 g of the
ethyl ester was reflused for 8 hr with 10 percent KOH
in 50 percent ethanol.
Yield of purified product: 5.0 g (78%}, og
Aral: Caled. For O H, Oy D 65.0; H, 7. 3

Found: C, 67.9; H 7.5.
The infrared abserption spEct-rn of t.he products ob-
tained by routes 1 and 2 were identical

=1.5269.
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