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It now appears, in strict accordance with our knowledge of the very 
deliberate rate of reaction of chlorobenzene and magnesium in ether,' that 
even the most refractory RX compound will probably react with mag
nesium in ether if sufficient time be permitted for such a reaction. This 
finds support in some studies made in sealed, small test-tubes wherein it 
has been shown that fluorobenzene undergoes reaction with the activated 
magnesium-copper alloy in ether after being allowed to stand at room 
temperatures for eighteen months, and that phenylmagnesium fluoride is 
formed. Individual tubes opened at intervals of one month showed no 
positive color test at the end of six months. Reaction, therefore, had set in 
some time between six and eighteen months. Quite probably a compound 
like p-difiuorobenzene will form p-fluorophenylmagnesium fluoride more 
readily, because ^-dichlorobenzene reacts more readily than chlorobenzene. 

I t is altogether reasonable to expect that a distinctly shorter time will 
be required for the formation of phenylmagnesium fluoride when the proper 
temperature range in sealed-tube experiments is determined or when su
perior catalysts are discovered. At present, however, if one desires a pure 
RMgX compound from a highly inert RX compound, it is merely necessary 
to enclose the reactants in a container to exclude the atmosphere and 
moisture and wait for the reaction to run its course. The compensations 
for such devastating delays are that the RMgX compound will almost 
certainly be of a high order of purity and will be formed in a high yield be
cause side reactions are drastically reduced with the use of relatively inert 
RX compounds. The difficulties in most cases are more apparent than 
real because of the ready accessibility of the related RBr and RI com
pounds. In our case we needed phenylmagnesium fluoride in studies on 
the relative reactivities of some organometallic compounds. 
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A New Compound of Benzaldehyde and Anthrahydroquinone.—During 
an investigation on the autoxidation of anthrahydroquinone in benzalde
hyde solution,1 it was found that such a solution (oxygen being excluded), 
when containing a trace of hydrochloric acid, gave on standing in the dark 
at room temperature for twelve to seventy-two hours a new compound in 
good yield. The presence of benzoic acid appeared to favor larger yields. 
No reaction occurred: (1) in the absence of hydrochloric acid; (2) with 
anthrone substituted for anthrahydroquinone; or (3) between anthrahy
droquinone and either benzoic acid or benzoin in acetone solutions. 

1 Backstrom and Beatty, to be published. 
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Since free anthrahydroquinone is awkward to handle on account of its 
oxidizability, a more convenient preparation of the compound is as follows. 
Take 250 cc. of commercial benzaldehyde, 10 g. of anthraquinone, 10 g. 
of benzoic acid, 1 cc. of hydrochloric acid and 20 cc. of ethyl alcohol (to 
favor the photo-reduction of the anthraquinone):2 seal the container to 
exclude oxygen and expose the mixture to sunlight or other illumination 
until the anthraquinone has dissolved. Steam distil the solution to remove 
aldehyde, etc., then treat the remaining tar with enough alcohol and ether 
to dissolve the resinous matter, leaving a dry, crystalline residue. Dis
solve this in hot alcohol and add two volumes of filtered sodium hydrosul-
fite solution (100 g. of hydrosulfite and 100 g. of sodium hydroxide per 
liter of water) and two volumes of water: the anthraquinone remains in 
solution, and the compound may be filtered off and recrystallized from 
alcohol or acetone. The yield is only about 10% of the anthraquinone 
taken. 

The compound is slightly soluble in ether, acetone and 95% alcohol 
(0.6 g. per 100 cc. at the boiling point), and readily soluble in hydrocarbons; 
the solutions are not fluorescent. It dissolves in concentrated sulfuric 
acid with a red color turning brown. Acetone and alcohol solutions give 
identical crystals—large, colorless, hexagonal tablets—melting at 211-212° 
(corr.) with decomposition and sublimation of anthraquinone. 

Aqueous alkali is without effect on the compound; alcoholic alkali causes 
a very slow hydrolysis; with alcoholic hydrochloric acid the action is 
faster (20 mg. per hour per 25 cc) . The products of hydrolysis are ben
zaldehyde, qualitatively detected by its odor, and anthrahydroquinone, 
distinguished by its characteristic fluorescence which disappears on shaking 
with air. 

ANALYSES 

Calculated values are for Ci4H8(OH)2 + 2C8H6CHO - HjO = C2|Hj,0, 
C, % H, % MoI. wt." Anthraquinone, %h Benzaldehyde, %• 

Found 82.91 5.00 416 ± 20 51.8 ± 1.5 52.7 ± 1 . 0 
83.03 4.97 405 50.2 

50.2 
Calcd. 82.94 4.99 404.3 51.49 52.48 

" By the method of Menzies and Wright, THIS JOURNAL, 43, 2309 (1921). b By 
spectrophotometry: analysis (Ref. 1) of a solution of the hydrolyzed material. * By 
precipitation, from a similar solution, of the £-nitro-phenylhydrazone (the melting points 
of the precipitated and synthetic hydrazones were identical, 187.5-188° (uncorr.)). 

The properties and analyses of this substance indicate a structure of 
the quinone and of the acetal type, containing no free hydroxyl or acyl 
groups, and probably derived by condensation of two molecules of benz-

2 Compare, Meyer and Eckert, Monatsh., 39, 249 (1918). 
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aldehyde with one of oxanthrone (the tautomeric form of anthrahydro-
quinone). 
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Note on the Interaction of Tertiary Butyl Chloride and Naphthalene.— 
Wegscheider1 had studied the reaction between isobutyl chloride and naph
thalene in the presence of anhydrous aluminum chloride and had obtained 
isobutylnaphthalene boiling at 280°. The so-called isobutylnaphthalene 
was probably a-tertiary butylnaphthalene, b. p. 278-287°, which was later 
prepared from a-naphthylmagnesium bromide and tert.-butyl bromide by 
Spath.2 

Besides the liquid butylnaphthalene, Wegscheider had also obtained 
a small amount of two solid substances, one crystallizing in fine, white 
needles of m. p. 80° and the other forming white leaflets or prisms of 
m. p. 146-147°. Wegscheider thought that probably the lower-melting 
compound was a,/3-dinaphthyl and the substance of m. p. 146-147° was 
a.a-dinaphthyl (m. p. 154°), being somewhat impure and therefore of 
depressed melting point. 

The writer tried to prepare fert.-butylnaphthalene from one mole of 
tert. -butyl chloride and one mole of naphthalene using a small amount 
(about 1% of the combined weight) of aluminum chloride as catalyst and 
finally heating the mixture just above its melting point until no hydrogen 
chloride came off. A liquid mono-tert.-butylnaphthalene of b. p. 280° 
never was formed; on distilling the reaction product, about half a mole of 
naphthalene was recovered and a fraction boiling over 300° was obtained. 
On changing the proportions of the starting materials to two moles of 
tert. -butyl chloride and one mole of naphthalene, practically all of the 
naphthalene was converted into two isomeric di-teri.-butylnaphthalenes 
which could be separated by fractional crystallization from methanol or 
ethanol. The one as the main product is quite soluble in these alcohols 
and forms fine, white needles of a salol-like odor. The substance melts 
at 82-83° and boils at 319°. 

Anal. Subs., 0.1200, 0.1285: CO2, 0.3960, 0.4230; H2O, 0.1075, 0.1139. Calcd. 
for Ci8H24: C, 89.93; H, 10.07. Found: C, 90.03, 89.91; H, 10.03, 9.92. 

The other di-tert.-butylnaphthalene, melting at 145-146° and boiling 
at 320°, crystallizes in white prisms and is not easily soluble in alcohol. 

Anal. Subs., 0.1271, 0.1205: CO2, 0.4185, 0.3963; H2O, 0.1147, 0.1086. Calcd. 
for Ci8H24: C, 89.93; H, 10.07. Found: C, 89.93, 89.72; H, 10.10, 10.09. 

1 Wegscheider, Monatsh., 5, 238 (1884). 
2 Spath, ibid., 34, 2013 (1913). 


