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DEHYDROGENATION BY SOLID POTASSIUM PERCHLORATE
Organic Reaction
compound, KCi10y, time, temp., Product Yield,® %,

grams g. . °C, (identification) A B
4.8 Tetralin 10 18 370 Naphthalene (picrate) 94 87
1.75 Decalin 4.4 18 380 Naphthalene (picrate) 58 92
4.1 Cyclohexene 5 24 350 Benzene (m-dinitrobenzene) 5 13¢
1.9 Cyclohexanol 7.5 14 380 Phenol (tribromophenol) 4.8 22
1.9 Cyclohexanone 7.5 9 375 Phenol (tribromophenol) 2.5 2.5
1.8 3-Methylcyclohexanone 7.5 13 375 m-Cresol (tribromoeresol) 17 14

8 Yield A calculated on basis of the organic starting material, yield B calculated on basis of the amount of potassium per-

chlorate which decomposed (determined as chloride).
yields.

In an attempt to obtain phthalic acid from tetra-
lin instead of naphthalene, the reaction surprisingly
produced an excellent yield of naphthalene only.

The same reaction, 4. e., dehydrogenation to the
corresponding aromatic compound, was observed
on allowing potassium perchlorate to react at 350-
380° with decalin, cyclohexene, cyclohexanol, cy-
clohexanone and 3-methylcyclohexanone. All re-
actions were carried out in heavy-walled Pyrex
tubes, using an excess of potassium perchlorate
(200 mesh). The closed tubes were inserted in
iron tubes and heated in an electric furnace behind
a steel protecting plate, as heavy explosions may
occur due to accidental overheating or to faulty
ampoules. The results of preliminary experiments
are summarized in Table I. No systematic effort
has been made to improve the yields.

The reaction of alicyclic compounds with solid
potassium perchlorate appears to be a new route to
the corresponding aromatic compounds. The
mechanism of the reaction, as well as its possible
synthetic applications are now being investigated.
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Studies on Lignin and Related Products. IV.!
Separation of Syringaldehyde and Vanillin by
Chromatography?

By IrRwiN A. PEARL AND EnGar E. DickEY

For many years the quantitative separation of
syringaldehyde and vanillin from the bisulfite-sol-
uble fractions of angiosperm lignin reaction mix-
tures has offered a problem to the lignin chemist.
Hibbert and co-workers?® have proposed a number of
methods based upon differential solubilities of their
potassium and ammonium salts in ethanolic solu-
tion and upon fractional sublimation in high vac-
uum. Bland* has reported recently the qualita-
tive separation of syringaldehyde and vanillin by
paper partition chromatography but this method
is limited to very small quantities and its quantita-

(1) For Part III of this series, see THIS JOURNAL, 78, 2309 (1950).

{2) This paper represents a portion of the results obtained in the re-
search program sponsored by the Sulphite Pulp Manufacturers’
Research League and conducted for the League by The Institute of
Paper Chemistry. Acknowledgment is made by the Institute for per-
mission on the part of the League to publish these results.

(3) (a) M. J. Hunter and H. Hibbert, Tr18 Journar, 61, 2190
(1939). (b) J. J. Pyle, L. Brickman and H. Hibbert, ibid., 81, 2198
(1939). (c) R. H, J. Creighton, J. L. McCarthy and H, Hibbert, ibid.,
68, 3049 (1941).

(4) D. E. Bland, Nature, 164, 1003 (1949),

b Dinitration of benzene in the presence of cyclohexene gave poor
The actual yield of benzene was probably much higher than the stated value.

tive adaptation presents numerous difficulties. The
present paper reports a relatively simple chromato-
graphic procedure for the quantitative separation of
these two aldehydes. The procedure is a modifica-
tion of a general chromatographic method originally
employed by McNeely, Binkley and Wolfrom® for
the separation of sugar acetates. An acid washed
Magnesol® absorbent and a petroleum ether—eth-
anol developer successfully separated these two alde-
hydes. The colorless zones were located by five
streak reagents which were applied with capillary-
tipped pipets in a manner similar to the brush tech-
nique. With these pipets it was possible to apply a
narrow, uniform streak to the extruded columns.

All melting points are uncorrected.

Acid-washed Magnesol.”—A mixture of Magnesol and
Celite No. 5358 (5:1 by weight) was prepared and suspended
with mechanieal stirring in sufficient dilute hydrochloric acid
(1:3) to form a free-flowing slurry. The slurry was filtered
on a Biichner funnel and washed with distilled water until
free of chloride ions (by the silver nitrate test). The water
was displaced with acetone, and the adsorbent was air dried
at room temperature overnight and then at 110° for an ad-
ditional 18 hours,

Separation of Vanillin and Syringaldehyde.—A solution
of 23.4 mg. of syringaldehyde and 25.2 mg. of vanillin in 5
ml. of benzene was adsorbed on a column (18 mm. in diam-
eter and 140 mm. long) of acid-washed Magnesol, and the

TABLE I

STREAK REAGENTS APPLIED TO CHROMATOGRAMS OF
SYRINGALDEHYDE AND VANILLIN

Behavior with

Reagent syringaldehyde vanillin

2,4-Dinitrophenylhydra-
zine (satd. solution in 2
N HCQCI)

Potassium permanganate
(1% KMnO, in 10%
aqueous NaOH)

Phloroglucinol (satd. solu-
tion in coned. HCI)

Ferric chloride (6% FeCl,
in water)

Maule test (satd. chlorine
water followed in 2 min.
by 5% aqueous sodium
sulfite)

(6) W. H. McNeely, W. W, Binkley and M, L. Wolfrom, Tg1s
JourNar, 67, 525 (1945).

(8) A synthetic hydrated magnesium acid silicate manufactured by
Westvaco Chlorine Products Company, South Charleston, West
Virginia.

(7) This procedure was developed by one of the authors (E. E. D.)
in the laboratory of Dr. M. L. Wolfrom at The Ohio State University,

(8) A siliceous filter-aid manufactured by Johns—Manville Company,
New York, N. Y.

Deep orange Deep orange

Fast reduction Slow reduction

Orange-red Orange-red
Very light gray No reaction

Cerise No reaction
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chromatogram was developed with 100 ml. of 50: 1 petroleum
ether (65-110°)-ethanol. The column was extruded and
streaked with the reagents as shown in Table I, using capil-
lary-tipped pipets which were drawn from about 10-cm.
lengths of thick-walled 8-mm. (o.d.) Pyrex tubing. The
tips were ground with emery until an orifice of approxi-
mately 0.1 mm. was formed, and the pipets were operated
with 1-ml. medicine dropper bulbs.

Syringaldehyde occupied a well-defined zone between 39
and 65 mm. from the top of the chromatographic column,
and vanillin an equally well-defined zone at 97 to 124 mm.
Each zone was eluted with 50 ml. of acetone, the solvent was
evaporated under a current of air on a steam-bath, and the
recovered crystalline substances were air dried and weighed.
Vanillin melting at 76-79° and syringaldehyde melting at
108-110.5° were recovered in yields of 99 and 989, respec-
tively. Single recrystallizations from water of these re-
covered aldehydes yielded vanillin melting at 81-82° and
syringaldehyde melting at 111-112°, which were identical
with those of the original materials.
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Reductive Methylation of Amines
By D. E. Pearsox anp J. D. BRuTON

Reductive methylation is seldom used as a means
of preparation of tertiary aromatic amines because
of facile nuclear condensation.! However, it has
been possible in this Laboratory to accomplish the
following reductive methylations of which the first
two (I and II) are much the preferred methods of
preparation

H+
NE DA + 2H,CO + H —> ey DA

A = COCHj, yield 70% I
A = COOH, yield 87% II
A = H, yield 749, I1I (as picrate)

Also, the reductive methylation of glycine yielded
7 9% N,N-dimethylglycine.

The essential feature of the first two preparations
was the avoidance of an excess of formaldehyde.
The essential feature of the third preparation was
the use of a slowly-generating source of formalde-
hyde, trioxane, as well as a limited concentration of
the same.

It is interesting to note that previous attempts to
prepare p-dimethylaminoacetophenone (I) have
been quite frustrating,? the best yield reported be-

ing 39,.3
Experimental*

p-Dimethylaminoacetophenone (I).—p-Aminoaceto-
phenone (0.1 mole, Eastman Kodak Co. White Label) was
dissolved in a mixture of 80 ml. of 95%, ethyl alcohol and 5
ml. of concd. hydrochloric acid and cooled to 5°. In an-
other flask, 15 ml. of formalin (409%,, W. H. Curtin Co., 0.2
mole) was similarly cooled. The contents of both flasks
were mixed in a Burgess—Parr reduction container with 0.15
g. of pre-reduced Adams catalyst and reduced at 45 Ib. total
hydrogen pressure in the usual manner. About 88 to 959,
of the theoretical hydrogen was absorbed in 45 minutes;
the ketone group was apparently not subject to hydrogena-
tion under these conditions. The solution was then fil-
tered, neutralized to color change,® and diluted with water

(1) W. S. Emerson in Adams, ‘‘Organic Reactions,” Vol. IV, John
Wiley and Sons, Inc., New York, N. Y., 1949, p. 194.

(2) C. D. Hurd and C. N. Webb, Tris JoUrNAL, 48, 551 (1927);
J. Klingel, Ber., 18, 2694 (1885).

(3) H. Staudinger and N. Kon, Ann., 884, 111 (1911),

(4) All melting points were taken with partial immersion thermome-
ter, A, S, T. M., specification,

(5) The mixture serves as its own indicator:
basic solution.

red in acid; yellow in
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to incipient cloudiness. After refrigeration, I was removed
by filtration. Further dilution of the filtrate yielded more I.
After air-drying, I was recrystallized from petroleum ether
(b p. 69-70°); 11.5 g., 70%; m.p. 102-104°; reported,?

m.p. 105.5°; mixed m.p. with p- ammoacetophenone, 67—
78°. The following variations lowered the yield: (1) delay
in reducing after mixing all components,® (2) increase in
molar ratio of formalin, (3) decrease in acid concentration,
(4) re-use of Adams catalyst

p-Dimethylaminobenzoic Acid (II).—p-Aminobenzoic
acid (recrystallized, 0.1 mole) was reductively methylated
exactly as above. Despite the fact that the mixture was
heterogeneous, the reduction went smoothly to completion
in 1 hour. The solution was then made slightly basic with
ammonium hydroxide, filtered to remove the catalyst, con-
centrated to one-third its volume and acidified while still
hot. Refrigeration, filtration and air-drying yielded II,
144 g., 87%; m.p. 236.5-237.5°; reported, m.p. 233°.
The ?.bove preparation is mentloned in the patent htera-
ture.

Dimethylaniline (IIT).—Though of no preparative value
in this specific case, reductive methylation of aniline re-
vealed no evidence of nuclear condensation products under
the following conditions. Aniline hydrochloride (Baker
and Adamson, 13 g., 0.1 mole) was dissolved in a solution
of water (50 ml.), sulfuric acid (50 ml.) and alcohol (50 ml.).
The solution was cooled to 0° and poured into the container
of a Burgess—Parr hydrogenation apparatus over pre-re-
duced Adams catalyst (0.15 g.). Trioxane (6.5 g., 0.072
mole, Eastman Kodak Co. Practical) was added and reduc-
tion at 45 Ib. total pressure of hydrogen was begun. After
an initial lag until the solution had warmed, the reduction
proceeded at a slow rate and was discontinued after 7 hours
when 889, of the theoretical amount of hydrogen had been
absorbed. The solution was then filtered, made alkaline
and extracted with ether. The ether was removed by dis-
tillation and the residue dissolved in 100 ml. of methyl
alcohol containing 0.1 mole of picric acid. Refrigeration
and filtration yielded dimethylaniline picrate (26.1 g.,
74%; m.p. 156-158°). This included crops from the
mother liquor.

N,N-Dimethylglycine.—Glycine (7.5 g., 0.1 mole) was
dissolved in 40 ml. of water, 5 ml. of concentrated hydro-
chloric acid and 20 ml. of formalin (40%, 0.26 mole) and
reduced as described. The solution was filtered to remove
the catalyst, treated with 30 ml. of concd. hydrochloric acid
and concentrated to a thick sirup. On cooling, the result-
ant crystals were filtered and recrystallized from glacial
acetic acid. Yield of N,N-dimethylglycine hydrochloride
was 22.2 g., 79%; m.p. 185-187°; reported, m.p. 183-184°.
A similar preparation is reported but no yield given.®

(6) F. C. Wagner, TH1s JourNaL, §5, 724 (1933).

(7) A. Skita and W. Stuhmer, German Patent 716,668; C. A., 88,
2345 (1945).

(8) R. E. Bowman and H. H. Stroud, J. Chem. Soc., 1342 (1950).
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Preparation of o,a-Diphenylpropionitrile!
By P. L. P1ckaRrD anD E. F. ENGLES?

While the Iliterature contains several ref-
erences®*5%7 to the preparation of «,a-diphenyl-
propionic acid, no method suitable for the synthe-
sis of large quantities of the corresponding nitrile
are given. The ease of methylation of phenylace-

(1) This work was done with the support of the Office of Naval
Research.

(2) Presented as a portion of a dissertation in partial satisfaction
of the requirements for the Ph.D. in chemistry at the University of
Oklahoma.

(3) C. Bottinger, Ber., 14, 1595 (1881).

(4) H. Meerwein, Anx., 896, 260 (1913).

(5) W. Thorner and Th. Zincke, Ber., 11, 1993 (1878).

(6) H. Staudinger and P. Meyer, Hely. Chim. Acla, 8, 670 (1922).

(7) D. E. Bateman and C. S. Marvel, THis JOURNAL, 49, 2017
(1927).



