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TT.—Action of Aldehydes and Ammonia on «-Diketones.

By G. H. WapswortH, Associate of the Normal School of Science.

Tur condensations of a-diketones with aldehydes and ammonia have
hitherto been studied chiefly in the case of phenanthraquinone and
benzil. The reaction has been shown to vary both with the diketone
and with the aldehyde employed. The most frequently occurring
reaction of this class is that in which glyoxalines are formed : as, for
example, by the action of fatty aldehydes, and also of certain alde-
hydes of the benzene series, on benzil. Of less frequent occurrence
is the formation of oxazoles (i.e., compounds containing the complex
_gl_l(\)l>c—) : this reaction is exemplified in the condensations of
phenanthraquinone with several of the benzenoid aldehydes. Other
reactions, such as those which yield the complex compounds obtained
from benzil with salicylaldehyde and cinnamaldehyde respectively,
occur only in isolated cases.*

1t appeaved of interest to ascertain what the action would be in the
case of some typical a-diketone of the fatty series, such as diacetyl.
With the kind consent of Dr. von Pechmann, by whom diacetyl was
first described, and by whose method the material employed in this
investigation was prepared, I have, therefore, studied its reactions
with aldehydes and ammonia.

The aldehydes employed were benzaldehyde, salicylaldehyde, and
cinnamaldehyde; but in each case nothing but a glyoxaline was
formed, and none of the abnormal reactions which occur in the case
of benzil were observed.

I have also studied the action of fatty aldehydes and ammonia on
phenanthraquinone, but failed to obtain condensation-compounds. A
benzene-fatty aldehyde, however—cinnamaldehyde—gave an oxazole
with phenanthraquinone and ammonia.

Benzaldehyde, Diacetyl, and Ammonia.—10 grams of diacetyl, with
the molecular proportion of benzaldehyde, were dissolved in a small
quantity of alcohol, and heated with an excess of alcoholic ammonia
for half an hour on the water-bath. The new compound was precipi-
tated by the addition of water, redissolved in dilute hydrochloric acid,

* Japp and Streatfeild, Trans., 1882, 155 ; Japp and Hooker, Trans., 1884, 673 ;
Japp and Wynne, Trans., 1886, 464. A fairly complete summary of the results
obtained in this field is given in the new Watts's Dictionary of Chemistry, vol. i,
p. 465.
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the base reprecipitated from the filtered solution by ammonia, and
purified by repeated recrystallisation from hot benzene.

Analysis of the substance, dried at 100°, gave figures agreeing with
the formula C,,H,N,:—

Substance. CO,. ILO0.
........ 0-1525 04284 00977
........ 0:1456 0-4089 0-0938
Substance. v t. P
Dry N + NO 22:32 c.c. 20° 411 mm.
I1I . 08324 V1Y
0 0832{ s Nooo... 22:32 20 378 ,,
Dry N + NO 22:32 c.c. 24 416 mm
Iv.... © y
0-0827 { »w N.o.oo... 22-32 24 373 ,,
Calculated for Found.
CiH, N, — )
e I . 1L IV.
Chovvvnnnn 132 76:74 7660 7658 — —
Hy....... 12 697 712 715 — —
Noeowo 1l 28 16-27 — — 1630 16°16
172 99-98
The compound is formed according to the equation—
CH;CO CH,C-—NH
] . — Il . 2.,
¢H,-C0 + C:H;CHO + 2NH; CH,-C N>C CeH; + 3H,0

and would be phenyldimethylglyoxaline.

Phenyldimethylglyoxaline crystallises from benzene in slender
needles containing benzene of crystallisation, which is given off on
exposure to air. It is readily soluble in alcohol. It melts ab
230—234°, and at a higher temperature volatilises, condensing in
needles, which showed the same melting point.

0:6720 gram of the substance, crystallised from benzene and dried
by brief exposure to air, lost, on heating at 100°, 0:1294 gram benzcne,
equal to a loss of 1926 per cent. The formula (C;H.N3).,CiHs
requires a loss of 1848 per cent. '

The platinichloride is precipitated on the addition of platinic chlor-
ide to a solution of the base in hydrochloric acid. It forms yellow
needles and is anhydrous.

0-1380 gram of the salt, previously dried at 100°, gave on ignition
0-0356 gram of platinum.

Calculated for
(Cpy 5N, HCL),PtCL,. Found.
Pt in 100 parts........ 2582 2579
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Salicylaldehyde, Dincetyl, and Ammonia.—The operation was con-
ducted like the foregoing, employing 10 grams of diacetyl and the
molecular proportion of salicylaldehyde ; and the resulting compound
was purified by recrystallisation from dilute aleohol. Analysis gave
numbers agreeing with the formula of orthohydrozyphenyldimethylyly-
ozaline.

CH,C—XNH
‘1 . ‘OH (1, 2).
G PO CHOH (1, 2)
Substance. CO,. H,0.
T....... 0-2100 0 5395 0121
II........ 01475 0-3790 0-0864
Substance. . t. P.
. Dry N + NO £2:32 c.c. 29° 396 mm.
... 0 0856{ » N.o..... 2232 ,, 29 375 ,,
Calculated for Found.
CnHN:0. r * —
Pt L II. III.
Cievvernnn 132 7021 7006 70-07 —_
Hypoonnnt 12 638 641 650 —
I\ PR 238 1489 — — 1502
O........ 16 851 — —_ —
188 99-99

The compound crystallises from dilnte aleohol in colourless, satiny
needles melting at 218°, and from benzene in star-shaped forms. The
alcoholic selution shows a blue fluorescence.

The hydrochloride is very sparingly soluble in cold water. From
its solution the platinichloride is precipitated in yellow needles of the
formula (C,H,;,N.0,HC1),PtCl;,2H,0 on the addition of platinic
chloride, but owing to the sparing solubility of the hydrochloride, is
apt to be contaminated with the latter salt, for which reason the per-
centage of platinum was found too low.

0-3358 gram of the air-dried platinum salt lost on heating at 100°
0-0150 gram, and the remaining 0-3208 gram gave on ignition 0-0772
gram platinum.

Calculated for
(0,,,,N,0,HC1),PtCL,, 2, 0. Found.
H,O0in 100 parts...vvuenn.n. 4:38 446

Calculated for
(Cy 1 H;NL,0,HCL),PtCl,. Found.

Ptin 100 parts.............. 2474 24-06
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Cinnamaldehyde, Diacetyl, and Ammonia.—10 grams of diacetyl
with the molecular proportion of cinnamaldehyde were heated with
alcoholic ammonia in a sealed tube at 100° for about an hour. The
contents of the tube, after expelling the alcohol by evaporation, were
acidified with strong hydrochloric acid and diluted with 3 to 4 times
their bulk of water; this precipitated most of the resin, which is
formed in large quantity in this reaction. The resin was filtered off
as quickly as possible, after which the hydrochloride of the new base
began to separate from the filtrate in the form of yellowish needles,
the separation being facilitated by the addition of a large excess of
fuming hydrochloric acid to the solution. This salt was freed from
adhering resin by washing with ether, then dissolving in a small
quantity of alcohol and reprecipitating with ether, by which means 1t
was obtained colourless. From a hot aqueous solution of the hydro-
chloride, ammonia precipitated the base, which was then purified by
recrystallisation from benzene. It formed colourless, warty crystals
melting at 201—202°, very soluble in alcohol and in ether, sparingly
soluble in petroleum, very slightly soluble in boiling water.

A nibtrogen determination showed that in this case also a glyoxaline
cinnamenyldimethylglyoxaline—

CHyC—NH

G >C-CHCH-CH,.

had been formed.

Substance.

. [ p.
i DryN + NO .. 135c.ec. 19° 597 mm.
0-0878... D 135 ,, 19 582 ,,
Calculated for
C3H No. Found.
N in 100 parts........ 14:00 14-14

On the addition of platinic chloride to a solution of the hydro-
chloride, the platinichloride is precipitated in the form of microscopic
yellow needles, which are anhydrous.

0-1624 gram of the salt, which did not lose weight at 120°, gave on
ignition 0°0394 gram platinum.

Calculated for
(C3H ;4 N, HC),PtCl,. Found.

Pt in 100 parts........ 24:22 24°15

Cinnamaldehyde, Phenanthraquinone, and Ammonia.—10 grams of
phenanthraquinone with the molecular proportion of cinnamaldehyde
were heated with an excess of alcoholic ammonia in a sealed tube at
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100°. On cooling, a substance was deposited in a solid state ; this
was separated by filtration and dissolved in hot glacial acetic acid,
from which it. crystallised in slender, yellow ncedles: these, after
recrystallising twice from the same solvent, melted constantly at
171—172°. The compound is also readily soluble in benzene and in
carbop bisulphide. It does not form salts with acids.

The results of analysis pointed to the formula Cp;H,;NO, which is
that of a ctnnamenyldiphenylencoxazole.

05H4'C_O
i i -CH:CH- .
A >C-CHICH-CH,
Substance. CO,. H,0.
I.o....... 0'1220 0-3844 00532
Substance. v. t. P.
N + NO.. 902c.ec. 20° 408 mm.
IT.... :
I 01259{N........ 902 ,, 20 405 ,,
Calculated for Found.
CyH s NO. SEt—
— A 1. 11.
Coz vevennnnn 276 8598 8592 -—
H15 ......... 15 4‘67 4!84 —_—
N ... 14 436 — 4-48
[ I 16 4-98 — —
321 99-99

Normel School of Science,

South Kensington.



http://dx.doi.org/10.1039/ct8905700008



