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As a part of a general study of the applicability
of the Friedel and Crafts reaction to qualitative
organic chemistry, the benzoylation of aromatic
ethers has been investigated.

An adaptation of the procedures of Underwood
and Walsh® with carbon bisulfide as a solvent
failed. The yields were low as was the purity of
the products. Procedures in which sym-tetra-
chloroethane was used as a solvent at room tempera-
ture and at 50° gave better results. The products
of the room temperature procedure were purer,
though the yields were slightly lower. The pro-
cedure which gave the best results used a solvent
mixture of 809, sym-tetrachloroethane and 209,
nitrobenzene recommended by Berliner* for suc-
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In general, the aroyl benzoic acids make fair
derivatives of ethers. Their melting points are
high, the melting point spread for successive
ethers in a series is large enough for identification,
the yields are fair and they may be purified readily.
Their principal disadvantage is the tendency of the
acid to crystallize slowly when it is precipitated
from sodium carbonate solution.

A comparison with the succinoylation reaction
of aryl ethers® shows that the latter reaction is
superior in most cases. The reaction proceeds
smoothly for both anhydrides if the para position
is open, but the yields are better with succinoyla-
tion. If the para position is blocked, derivatives
are obtained in poor yields, 20-25%, with suc-
cinoylation while the benzoylation gives no reac-
tion under these conditions. The B-aroyl pro-
pionic acids crystallize much more quickly when
first precipitated. The B-naphthyl ethers give
satisfactory derivatives with benzoylation under
these conditions where succinoylation leads to a
mixture of isomeric products.

TABLE 1
ArovL BENzoIc AcipS OF AROMATIC ETHERS
glre‘ig? Derivative m.p., °C.b Deriv. Carbon, %, Hydrogen, % Neut. equiv.

Ether used® %% Obsd. Lit. formula Obsd. Caled. Obsd.  Caled. Obsd. Caled.
Anisole 65 147-~148 148° C15H,204 255.9 256.2
Phenetole 64 134.8-135.5 135-136¢ CieH10, 268.2 270.2
p-Cresyl methyl 25 157.5-158.5  122° C1sH,140, 70.73 71.11 5.29 5.22 269.7 270.2
0-Cresyl ethyl 80 157-157.7 Ci7H 1604 71.63 71.80 5,43 5.68 2845 284.3
m-Cresyl ethyl 80 121.4-121.7 Ci1H1604 71.64 71,80 5.75 5.68 283.4 284.3
p-Cresyl ethyl 31 153.5-154.5 CitH1504 71.58 71.80 5.71 5.68 282.7 284.3
Veratrole 22 239-241 236~2377  CisHuOs 283.4 286.3
o-Chlorophenetole 37 186-186.8 CieH150,Cl 62.90 63.06 4.20 4.30 306.3 304.8
n-Butyl phenyl 66 119-120 Ci1sH1504 72.34 72,47 6,19 6.10 297.0 298.3
Resorcinol dimethyl 60 162.5-164.5 164-165° Ci6H1405 284 .8 286.3
o-Bromoanisole 32 188.5-189 .5* Ci:HuOBr 53.81 53.91 3.45 3.32 334.2 333.2
o-Bromophenetole 29 179-181 Ci6H;1504Br 55.33 55.03 3.93 3.75 350.5 349.2
Resorcinol diethyl 83 174.5-176 175-176"  CisHisOs 314.6 314.3
Phenyl 65  161-162.5 163.5° CoHuO4 317.7 318.3
Ethyl a-naphthyl 80 158-159 CacH 1504 75.31 74,98 5,29 5.04 321.0 320.3
Ethyl 8-naphthyl 82 203-203.5 CacH1604 74.71 74.98 4,95 5.04 319.9 320.3
Resorcinol dibutyl 71 164-164.5 CaoH,405 71.13 71.33 7.00 7.08 370.9 370.4

p-Bromophenyl
pheny! 48 197.5-199 CsH1304Br 60.44 60.47 3.05 3.30 397.7 397.2
Methy! 8-naphthyl 78 197.5-198.5 198 CyoH14,0,4 304.7 306.3

@ The ethers are arranged in order of boiling and melting points,
¢ H. Meyer and R. Turnau, Monatsk., 30, 481 (1909).
Bentley, H. D. Gardner and C. Weizmann, J. Chem. Soc., 91, 1633 (1907).
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b All melting points were taken with a calibrated ther-
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lized from acetic acid, m.p. is 195-196°.

cinoylation, This procedure was successful for
19 ethers. It failed for m-cresyl methyl ether and
o-methoxybiphenyl due to low purity of product;
for p-chloroanisole, p-bromoanisole and p-chloro-
phenetole due to very low yield; for p-ethoxy-
biphenyl and p-methoxybiphenyl due to the low
solubility of the sodium salt.
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Experimental

Procedure.—The procedure followed was that of Rein-
heimer and Smith® with phthalic anhydride replacing suc-
cinic, The oily precipitate which resulted from the acidifi-
cation of the sodium carbonate solution was allowed to stand
overnight in a refrigerator, rather than a few minutes, be-
fore filtration. The solid acid may be recrystallized from
ethanol or dilute ethanol, glacial acetic acid or dilute glacial
acetic acid. The derivatives are more soluble in ethanol
?o that the higher melting derivatives are best recrystallized
rom it.

The acids were dried in a vacuum desiccator over Drierite.
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