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32 JAPP AND DAVIDSON: INTERACTION OF

V.—Interaction of 1 : 2-Diketones with Primary Amines
of the General Formula, R"-CH, N H,.
By Fraxcis R. Jaep, F.R.8,, and W. B. Davinsor, M.A., B.Sc.

INTrRODUCTION.

THE action of paraffinoid amines on 1:2.diketones appears to have
been very little studied. Zincke and Hof (Ber., 12, 1644), by heat-
ing pbenanthraquinone with methylamine, obtained a base to which
they assigned the formula C,Hy(N'CH,)., together with another
compound, the composition of which they could not determine with
certainty, Henius (Ammoniakderivate des Benzils, Marburg, 1881),
desirous of studying the analogous interaction with benzil, heated
that substance with methylamine, but obtained only a resinous
product.

‘We shall show in the present paper that Zincke and Hof’s base has
not the foregoing composition. We have not repeated Henins’s ex-
periment with benzil and methylamine; but we find that benzil and
ethylamine, under suitable conditions, readily yield a crystallised
product.
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We first, however, investigated the interaction of benzil and
benzylamine. When these two substances were heated together at
100°, a product was obtained from which we could isolate tetra-
phenylazine, C,sHpN, (m. p. 246°), and a feebly basic compound
melting at 164° and having the formula C,H,,N,; the latter sub-
stance being formed according to the equation,

C];Hmod + 2CGH5'CH2'NH2 = ngH-ggNg =+ 2H20 + Hg.

When zinc chloride was added to the mixture of benzil and
benzylamine before heating, the same two compounds were obtained,
but, in addition, a chloride of the formula CyuHyN,Cl (m. p. 253°),
formed according to the equation,

2C,H,,0; + 6CH;CHyNH,; 4+ ZnCl, = 2C3,H,,N.Cl +
2NH; + Zn(OH). + 2H,0 + 2H..

As the difference between the formula of the chloride, C3HyN,Cl,
and that of the base, CyxHzN,, is C;H;Cl, which might represent a
molecule of benzylic chloride, we heated the base with benzylic
chloride, and found that these two substances readily united to form
the chloride CxHyN,Cl. The base was therefore a tertiary amine,
and the chloride was a quaternary chloride.

Suspecting that these two compounds were benzyl- derivatives of
lophine, we next heated lophine with benzylic chloride. Both com-
pounds were formed in this interaction. The base C.;Hj,N, is there-
» CGII:]I: g N(C, H7)>C ‘C¢H;, and the chloride,
O HyoNoCl, is dibenzyllophonium chloride,

CGH5 C N CI(C7H7)2
C H5 —_—

the latter corresponding with Kiihn’s dlethyllophomum iodide.*

When a mixture of benzil and benzylamine is dissolved in ether,
and allowed to stand at the ordinary temperature, drops of water
speedily separate, and, on allowing the ether to evaporate spon-
taneously, a gummy, uncrystallisable mass remains, which is prob-
ably the first stage in the condensation of benzil with benzylamine
since, on heating at 100°, it yields benzyllophine. The change,

. _CH,-C;H,
CGHa-(IJ.N'CHg‘CGH5 _ C.Hy C N\
CHyCN-CH,CH, — CHyCN/CCeHs  + Ha

is not without analogy. Thus, as Wallach has shown, the: imido-
chloride obtained by the action of phosphorus pentachloride on

fore benzyllophine,

>C-CH,,

¥ Called by Kiihn “diethyllophinium iodide;” but we adopt Victor Meyer’s
suggestion (Besr., 27, 505) that the names of all quaternary ammonium compounds
and their analogues should end in “ onium.”

VOL. LXVII. D
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diethyloxamide parts with hydrochloric acid yielding a base, chlor-
oxalethyline, which, as was pointed out by one of us (Ber., 15, 2420),
has the constitution of a chlorinated glyoxaline (imidazole) de-
rivative,

/CH2‘0H3
COLN-CH,;CH, _ GH-N
CCIN-CH,CH, — CclN2CCH:  + HCL,

the position of the chlorine atom in the imidazole being uncertain.*
Again, in the case of the condensation products of orthodiamines
with aldehydes, discovered by Ladenburg, the constitution of which
was first explained by Hinsberg (Ber., 19, 2025), an analogous
transformation occurs. Thus orthodiamidobenzene and benzaldehyde

o /"\N'CH-C,H, L
vield, instead of ’ ] , the tertiary imidazole

In order to ascertain whether the action of purely paraffinoid
amines with benzil resembled that of benzylamine, we heated benzil
with ethylamine and obtained N-ethyldiphenyl-u-methyl-imidazole,

/CHz CH3
CeHy C-N NC—Cy - The quaternary chloride was also formed, but
CiHO-N H,
we did not succeed in isolating it in a state of purity. The constitu-
tion of the tertiary imidazole was proved by synthesising the com-
pound from Japp and Wynne’s diphenyl-u-methyl-imidazole and
ethylic iodide. It was also proved to be a tertiary amine by combining
it directly with ethylic iodide.

As the results obtained by Zincke and Hof (loc. ¢it.) in studying
the action of methylamine on phenanthraquinone differed from those
which we had arrived at with benzil, we repeated their work. We
had no difficulty in preparing the base described by them, but found
that it gave, on analysis, figures pointing to the formula C,H,,Ns,
instead of C,sHuN,, as adopted by them. (No analyses are given by
Zincke and Hof in the paper referred to.) The interaction with
phenanthraquinone is, therefore, analogous to that with benzil, and
the compound is, in all probability, N-methyl-diphenylene-imidazole,

/CH3
(;JBH4 -CO CsHy G- N

C.H, CO + 2CHyNH, = C H, 'C;N/CH + 2H,0 + H..

* In the original of the passage quoted, chloroxalinethyline is employed as an
illustration, but the argument is of course identical.
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An attempt to synthesise diphenylene-imidazole by the interaction
of phenanthraquinone, formaldehyde, and ammonia, in order to pre-
pare from it the foregoing compound, led to no result.

Phenanthraquinone and benzylamine give a different interaction,
forming diphenylene-u-phenyl-oxazole according to the equation

C(';:E:.gg + C.HyCH,NH, = g:gi'g_?>c.ceﬂ5 + H,0 + H,.

At the same time, a sparingly soluble compound crystallising in
bronze-coloured, microscopic, rectangular prisms is obtained, the
exact composition of which we were unable to ascertain.

Diphenylene-u-phenyl-oxazole was originally prepared by Japp and
Wilcock (Trans., 1880, 37, 668) by the interaction of phenanthra-
quinone, benzaldehyde, and ammonia, and named by them benzenyl-
amidophenanthrole.

EXPERIMENTAL PART.

1. Benzil and Benzylamine.

The interaction of these two compounds was studied both with and
without the addition of zinc chloride. We shall describe only the
former method, as it gave the better result and furnished, moreover,
a compound which was not otherwise obtained.

40 grams of benzil, mixed with 16 grams of powdered zinc chlo-
ride, were introduced into a flask, and 40 grams of benzylamine were
added. The mixture became dark red, and considerable heat was
evolved, due to the combination of the benzylamine with the zine
chloride. The flask was then heated at 100° for 40 hours, immersing
it up to the neck in the water bath, as otherwise an equable heating
of the pasty contents could not be effected. There was considerable
frothing, ammonia being evolved during the process, and the colour
of the mixture gradually changed from red to yellow. The product
was then digested with boiling alcohol which dissolved everything
except a white pulverulent substance ; this proved to be a mixture of
zinc hydroxide with a little tetraphenylazine. Acetic acid was then
added in quantity sufficient nearly to clear the liquid; the still un-
dissolved particles could then be seen to consist of slender needles;
they were separated by filtration and identified as tetraphenylazine
(ditolaneazotide), C,HxN», by their erystalline form, their melting
point (247-5°), and the bright red coloration which they gave with
concentrated sulphuric acid. The quantity obtained was 15 grams.

The formation of this compound may be readily accounted for.
The other actions, occurring simultaneously (see Introduction),
involve the elimination of hydrogen and ammonia; the former re-

n 2
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duces a portion of the benzil to benzoin, the latter converts the
benzoin into tetraphenylazine (compare Japp and Wilson, Trans.,
1836, 49, 829).

The alcoholic filtrate from the tetraphenylazine was concentrated
by boiling, and then mixed with about four times its volume of ether.
On standing, the liquid deposited lustrous crystals, of octahedral
habit, whilst a substance, crystallising in square plates (see later),
remained in the mother liquor. (If, as occasionally happened, some
of these plates separated along with the octahedra, they could readily
be removed by boiling the mixture of crystals with benzene, in which
they dissolve readily, whilst the octahedra are quite insoluble.) The
octahedra effloresced rapidly when exposed to air, and smelt strongly
of ether; they contained ether of crystallisation. Freed from the
ether, they melted at 248°. They contained both zinc and chlorine.
The analyses, given later, showed that the compound was a double
chloride of zinc and an organic base. The yield in the experiment
here described was 17 grams.

A quantity of the octahedral crystals was dissolved in boiling
alcohol, and the zinc was precipitated by the addition of aqueous
sodium carbonate. The excess of sodium carbonate and the sodium
chloride formed were thus mostly precipitated along with the zinc.
The filtered and concentrated liqunid deposited colourless, prismatic
crystals, melting, when rapidly heated, at 253°. They were insoluble
in water and in benzene, readily soluble in boiling alcohol. When
treated with concentrated sulphuric acid, they evolved hydrochloric
acid. A solution in aleohol gave, with silver nitrate, a precipitate of
silver chloride. The chlorine is not removed by ammonia, although,
as we shall show later, heating the compound with alecoholic caustic
potash displaces the chlorine by hydroxyl. The substance, which is
the chloride of a quaternary base, was purified by recrystallisation
from alcohol and dried over sulphuric acid, as it decomposes slowly
at a temperature slightly above 100°. It does not contain solvent of
crystallisation. Analysis gave figures agreeing with the formula
Cy:HooNCL.

01590 gave 04770 CO; and 0°0823 H,0. C = 81'82; H = 5'75.
01340 ,, 04010 CO, ,, 00700 H,C. C = 81'61; H == 5'80.
02672 ,, 12'4 c.c. moist nitrogen at 10° and 746'5 mm. N = 546,
08714 ,, 02521 AgCl. Cl = 718.

CssHoeN,Cl requires C = 81:95; H = 566; N = 546; Cl = 6:93 p.c.

Two other methods were employed in isolating the quaternary
chloride from the zinc double compound. In one of these the latter
compound was dissolved in hot alcohol and the zine precipitated with
ammonium sulphide; the filtered solution, after concentration, de-
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posited the quaternary chloride. In the other, sodium acetate was
added to the hot alcoholie solution, which was then diluted with
water; the quaternary chloride slowly separated in a crystalline form,
the zinc remaining in solution as acetate. Precipitution with sodiam
carbonate was found, however, to give the best results.

An alcoholic solution of the quaternary chloride gave, on addition
of platinic chloride, also dissolved in alcohol, an orange-coloured,
crystalline precipitate of the platinum salt. Under the microscope,
the crystals were seen to consist of prisms terminated by pyramids.
Sometimes these prisms were single, sometimes two were grouped
into a right-angled cross, sometimes a third prism intersected the
cross at right angles to its plane, forming a figure like the axes in the
cubical system. We describe these forms thus particularly, inasmuch
as we afterwards employed this salt in identifying the quaternary
chloride. As the salt decomposes slowly at 80°, the air-dried sub-
stance was used for analysis.

1-2620 gave 0°1795 Pt. Pt = 14:22.
(CssHyN,C1),PtCl, requires Pt = 14°29 per cent.

By bringing together the chloride, CyuHyN,Cl, with zinc chloride
in alcoholic solution, the zinc double compound could be regenerated.
From aleohol, the double compound was deposited in well-formed
crystals, without solvent of crystallisation. Although decomposed,
as already mentioned, by sodium acetate, it can be recrystallised
from glacial acetic acid without change.

A fall analysis of the zinc double compound, as obtained in the
original interaction, was made before its true nature had been ascer-
tained, and before the organic chloride had been isolated from it.
The substance was dried at 100°, so as to expel the ether of crystal-
lisation. Of the various determinations, the carbon alone is not
concordant, possibly owing to a difficulty in burning the substance;
but the analysis was not repeated, as the quaternary chloride itself
had meanwhile been obtained and analysed.

0-2494 gave 06544 CO; and 0-1150 H,0. C = 71'56; H = 5°12.

03005 ,, 132 c.c. moist nitrogen at 10° and 728'5 mm. N = 5°04.

62180 ,, 04480 ZnO. Zn = 5'78.

11223 ,, 05501 AgCl. Cl = 12-22.

(CyHyoNoCl1),ZnCl; requires C = 72:36; H = 499; N = 4'82;
Zn = 560; Cl = 1223 per cent.

The determination of the ether of crystallisation in the crystallised
compound was a matter of some difficulty, owing to the rapidity with
which the substance effloresced, and also owing to the fact that,
occasionally, clear crystals, without solvent of crystallisation, were
found among those which had been used for the determination, the
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latter form being, as already stated; that in which the double com-
pound is deposited from alcohol without the addition of ether., The
best result—only approximate, however—was obtained by taking for
the determination a considerable weight (over 16 grams) of the sub-
stance deposited from alcohol on the addition of ether, avoiding the
presence of small crystals, which were removed by sifting through
coarse wire gauze, after the whole had been quickly dried on filter
paper. The salt lost, on heating at 100° 14°59 per cent., whilst the
formula (CguHyuN,C1),ZnCl,,3(C,H;),0 requires 16'05 per cent. As
the crystals had been deposited from a mixture of aleohol and ether,
it was necessary to prove that the solvent of crystallisation consisted
of ether only. For this purpose, some of the crystals, air-dried for a
short time, were introduced into a distilling flask and the solvent of
crystallisation distilled off on the water bath. The boiling point of
the distillate was determined by Chapman Jones’s method, from the
vapour tension, and found to be 35°.

The ethereal-alcoholic mother liquor, containing those products of
the original interaction which remained after the removal of the zinc
double salt, was freed from its ether by distillation. The resulting
alcoholic solution deposited, on long standing, yellow, square plates
of a new compound, mixed, however, with needles of tetraphenyl-
azine; the latter were removed by levigation. By recrystallising the
square plates from benzene, in which they were readily soluble, and
afterwards from alcohol, they were obtained colourless, and melted
constantly at 165°. The substance is dimorphous; from concentrated
solutions, it separates in slender needles; from dilute solutions, in
square plates, as above; the presence of impurity appears to favour
crystallisation in the latter form. Either form can be readily con-
verted, by recrystallisation, into the other. The yield was about
20 grams. Analysis of the square plates dried at 100° gave figures
agreeing with the formula CyuHyN,.

01358 gave 04325 CO, and 00709 H,O0. C = 86'86; H = 5'80.
01362 , 04338 CO, , 00722 H,0. C = 86:86; H = 589.
01912 ,, 1190 c.c. moist nitrogen at 11° and 739 mm. N = 7-21.
01920 ,, 1213 ,, ' ,, 11:5°and 732:5 mm. N = 7-24.
CysHy, N, requires C = 87°05; H = 570; N = 725 per cent.

The compound is insoluble in aqueous acids, but it nevertheless
acts as a weak monacid base, forming a platinichloride. The latter
is slowly deposited in large, lustrous, orange-coloured, oblique prisms,
containing 3 mols. of alcohol of crystallisation, when concentrated
solutions of the base and of platinic chloride (H,PtCls) in absolute
alcohol are mixed and allowed to stand. The crystals effloresced
when exposed to the air. For analysis, they were air-dried for a
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short time. The figures for alcohol of crystallisation were not very
concordant.

1:0882 (containing alcohol) lost, at 95°, 0°1250. C.H;OH = 11-49.
(CysH N, ), H,P1C;,3C.Hs*OH requires C.H;*OH = 10-46 per cent.
09632 (freed from alcohol) gave 0:1592 Pt. Pt = 16-53.
(CyH2N,) H.PtCl requires Pt = 16°50 per cent.

The composition of this salt confirms the molecular formula,
CyHy, N, for the base.

Conversion of the Base,” CiqHauN,, tuto the Quaternary Chloride,
CyHyN,Cl.—4 grams of the base were boiled for an hour with
8 grams of benzylic chloride in a flask fitted with a reflux condensing
tube. During the process, a solid substance separated in acicular
crystals. The product was digested with ether; the insoluble por-
tion was separated by filtration, washed with ether, and dissolved in
boiling alcohol. The alcoholic solution deposited crystals identical
in form with those of the quaternary chloride, C.,H.N,Cl, mixed,
however, with some of the unaltered compound, CyH;.N,; the latter
substance was removed by boiling the mixture of crystals with
benzene. The portion insoluble in benzene was purified by recrystal-
hsation from alcohol until it showed the constant melting point of
253°. It was indistinguishable in appearance from the quaternary
chloride obtained from benzil, benzylamine, and zine chloride. In
aleoholic solution, it gave a precipitate of silver chloride on the
addition of alcoholic silver mitrate. A nitrogen determination con-
firmed the identity of the two substances.

0-3190 gave 147 c.c. moist nitrogen at 10° and 755 mm. N = 5'48.
CyHyeN,Cl requires N = 546 per cent.

In addition, the platinum sait was prepared. It exhibited, under
the microscope, the characteristic forms already described.

Synthesis of the Compounds CpxHwuN, and Cy;HeuN:Cl from Lophine.
—10 grams of lophine were boiled for an hour with 20 grams of ben-
zylic chloride. Hydrochloric acid was evolved during the process.
The product, which consisted of a crystalline mass saturated with ex-
cess of benzylic chloride, was washed several times with ether,
uniting the ethereal washings. The crystalline portion was then
recrystallised from alcohol until it melted constantly at 253°. It had
all the properties of the quaternary chloride, C;HxN.Cl, gave a pre-
cipitate with silver nitrate, and yielded the characteristic platinam
salt. Nitrogen was determined with the following resalt.

0-2724 gave 12'8 c.c. moist nitrogen at 8° and 739'5 mm. N = 5-51.
C3;HoyN,Cl requires N = 5'46 per cent.

The ethereal washings were then heated to expel the ether, after
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which the excess of benzylic chloride was distilled off at 100° under
reduced pressure. The residue, which was brown and crystalline,
was dissolved in boiling alcohol. The solution deposited the two
forms of the compound CyH,N,, square plates and needles. The
melting point was found to be 164:5° instead of 165°. A nitrogen
determination, made with the square plates, gave figures agreeing
with the expected formula.

02395 gave 15°3 c.c. moist nitrogen at 6° and 739°5 mm. N = 7:37.
CpH,.N, requires N = 7'25 per cent.

The quantity of this compound obtained was very small, as, when
formed, it is mostly converted into the quaternary chloride.

The two compounds are, therefore, benzyl derivatives of lophine

. .. C:H;C-NH S
(triphenylimidazole), i >C-C¢H,, the base, CpHxN., being

CsH;C —N '
benzyllophine, and the chloride, CyHaN,Cl, dibenzyllophonium chloyide,
as formulated in the Introduction to this paper.

Dibenzyllophonium Hydrowide—8 grams of dibenzyllophonium
chloride were dissolved in hot alcohol, 24 grams of powdered caustic
potash were added, and the whole was digested on the water bath for
40 hours.* During the process potassium chloride separated. The
alcohol was then driven off, and the residue treated with water, which
dissolved everything except a brown substance. This was separated,
first digested with a little alcohol, which removed most of the brown
colour, and then dissolved in boiling alcohol. It separated in yellow
square plates, which were purified by recrystallisation from boiling
alcohol until they melted constantly at 170°. The substance is but
sparingly soluble in alcohol, even at the boiling point of the solvent;
readily, however, in boiling benzene, separating from it, on cooling,
in forms identical with those obtained from aleohol, but always con-
taminated with pale brown needles of another substance (see later),
so that benzene cannot be employed in its purification. The yellow
colour is not removed by recrystallisation, or by treatment with
animal charcoal. Analysis showed that the substance had the com-
position of dibenzyllophonium hydroxide,

CeH,C-NY(OH)(C/Ho),
CoHsC — N
01513 gave 04715 CO, and 00852 H,0. © = 84:99; H = 6-26.

02517 ,, 11'9 c.c. moist nitrogen at 6° and 7685 mm. N = 5-32.
C3sHyN;O requires C = 8502; H = 6:07; N = 567 per cent.

>C'C(,H5.

* This long heating was possibly unnecessary, and, owing to the susceptibility
of dibenzyllophonium hydroxide to aérial oxidation (sec later), may even have
diminished the yield.
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On dissolving the substance in alcoholic hydrochloric acid, the
yellow colour disappeared, and the solution deposited colourless
crystals which, by their form, melting point, and the characteristic
platinum salt which they yielded, were identified as dibenzyllophonium
chloride.

Benzoates of Dibenzyllophonium.—We have already mentioned that
when dibenzyllophonium hydroxide is recrystallised from benzene,
the solution deposits, along with the yellow, square plates of the
hydroxide, pale brown needles of a different compound. Imagining
that this was an impurity, we separated mechanically the crystals of
the hydroxide, and redissolved them in benzene ; but again the sola-
tion deposited a mixture of the two kinds ; indeed, we found that, by
repeatedly recrystallising the hydroxide from benzene, it could be
completely transformed into the needles. The solubility of the latter
was exactly the reverse of that of the hydroxide; they were spar-
ingly soluble in benzene and readily in alcohol; for this reason, when
alcohol was used in recrystallising the hydroxide, their presence was
not perceived.

By recrystallising the needle-shaped compound from benzene, we
obtained it almost colourless. It melted at 175'5°. Analysis gave
figures agreeing with the formula CypH,N.O,.*

0-1708 gave 0-5111 CO, and 00880 H,O. C = 81'61; H = 5'72.

01286 ,, 03855 CO; and 00647 H.O. C = 81'75; H = 559.

02647 ,, 895 c.c. moist nitrogen at 7°5° and 759'5 mm. N = 4-04.
CyH N0, requires C = 8167 ; H = 5:56; N = 3-89 per cent.

This would be the composition of a dibenzyllophonium dibenzoate of
C:H;-C-NY(0-CO-C.H;) (C,H,).
I 1.C.H. .
C.H,C N>C C:H;,C:H;- COOH,
formed from the hydroxide and benzoic acid according to the
equation
Ca5H29N2'OH + 206H5'COOH = C49H40N204 + H20‘
In order to test the correctness of this supposition, a small quantity

of dibenzyllophonium hydroxide was dissolved in benzene, after which
twice its molecular proportion of benzoic acid was added. The yellow

the formula

colonr of the hydroxide disappeared instantly, and the liquid de-

posited colourless, needle-shaped crystals of the dibenzoate melting
at 175°. They were purer than those obtained by the previous

* In the portion of this work relating to the interaction of benzil and benzyl-
amine, the deducing of these somewhat complex formule from the results of
analysis was, of course, greatly facilitated by the consideration that the number of
carbon atoms in the molecule of any compound formed would almost certainly be
some multiple of 7.
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method. A nitrogen determination gave 4'00 per cent. (CyuHgN.O,
requires N = 3-89 per cent.).

The obvious explanation of the formation of this compound during
the recrystallisation of the hydroxide from benzene was that a portion
of the hydroxide had been converted by aérial oxidation into benzoic
acid, the latter substance then interacting with the unchanged hydr-
oxide according to the foregoing equation. This view was readily
tested. Into each of two tubes filled with and standing over mer-
cury, 0-3 gram of the hydroxide was introduced, together with 15 c.c.
of benzene, after which oxygen was passed into one of the tubes.
After two days, 11 c.c. of oxygen had been absorbed; the yellow
colour of the hydroxide had disappeared, and the liquid was filled
with slender needles of the dibenzoate. The solution in the other
tube was unchanged, except that it had deposited a mere trace of the
needles, the formation of which was doubtless due to oxygen dissolved
in the benzene employed.

The needles of the dibenzoate from benzene contain 1 mol. of ben-
zene of crystallisation, but, owing to rapid efflorescence, an accurate
determination could not be made. From alcohol it is deposited in
transparent prisms containing 1 mol. of alcohol of erystallisation.

3:8246 lost 0-2465 at 100°. Alcohol = 6-44.
CyHyN:0,,C.H;:OH requires alcohol = 6:01 per ceut.

As it was probable that the dibenzoate would readily part with its
extra molecule of benzoic acid, we dissolved it in alcohol, added
alcoholic ammonia, and then precipitated the organic substance by
adding water. A colourless, crystalline powder separated; square,
tabular crystals of the same substance were also deposited from the
mother liquor on standing. It melted at 180°. A nitrogen determi-
nation, made with substance dried at 120°, gave figures agreeing with
those required by the expected dibenzyllophonium wmonobenzoate,
CeH; C-NY(0-CO - CeHs) (C.H:).
CeH5-8 N>C CeHs.

02843 gave 11°75 c.c. moist nitrogen at 8° and 741'5 mm. N = 4-87.

CpHaN.O, requires N = 468 per cent.

Dibenzyllophonium Nitrate—This compound was incidentally ob-
tained in the determination of chlorine in dibenzyllophonium chloride.
The chlorine was precipitated from an alcoholic solution of the
chloride with silver nitrate. The filtrate, on standing, deposited
magnificent, lustrous crystals of rhombohedral habit, melting with
decomposition and evolution of gas at 208°, They left no residue on
ignition. This substance, which was obviously the nitrate formed by
double decomposition, was recrystallised, and ibs percentage of nitro-
gen determined .
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01896 gave 120 c.c. moist nitrogen at 7°5° and 760'5 mm. N = 7:66.
CysHooN,'NO; requires N = 779 per cent.

2. Benzil and Ethylamine.

Four grams of benzil,1'7 grams of ethylamine, dissolved in 5'5 c.c.
of absolute alcohol, and 1'6 grams of finely-powdered zine chloride
were heated in a sealed tube for 5 hours at 120°. On cooling, the
contents consisted of a dark pink liquid, with a white powder (zine
hydroxide).

The united product from several such tubes was dissolved in a smal
quantity of alcohol with sufficient glacial acetic acid to dissolve the
zine hydroxide. Six volumes of ether were then added, which caused
the separation of a viscous liquid. The supernatant ether was trans-
ferred to a separating globe, washed with water, preserving the
aqueous liquid, and then shaken several times with very dilute hydro-
chloric acid. If the acid was too strong, a turbidity was occasioned,
due to the insolubility of the hydrochbloride of the new base in excess
of hydrochloric acid; this disappeared on addition of water. The
hydrochloric acid extracts were evaporated to dryness, and the syrupy
residue treated with water, in which it all dissolved, excepting a small
quantity of brown substance, which proved to be impure benzil.
The clear aqueous solution was precipitated with ammonia and the
liberated organic base extracted with ether. On evaporating the
ether to a small bulk and allowing it to stand, the base crystallised
with some difficulty. It was recrystallised from ether, and afterwards
from light petrolenm, which deposited it in large, lustrous prisms,
melting constantly at 125:5°. A further quantity was obtained on
addition of ammonia to the aqueous washings of the ether. The total
yield from 24 grams of benzil was only about 2 grams. Analysis
gave figures agreeing with the formula C;3H;eN.,.

01225 gave 0:3700 CO, and 0-0764 H,0. C = 82:38; H = 693,

02343 ,, 206 c.c. moist nitrogen at 10-5° and 7725 mm. N =

10-67.
CieH;sN. requires C = 8244; H = 6'87; N = 1069 per cent.

The same compound is obtained when benzil and ethylamine are
heated in alcoholic solution without the addition of zinc chloride but
the yield is even less satisfactory.

The formation of the compound is represented by the equation

C.H.-CO CHAC N/CHZ-CHa
6115° . . _ CeHeC-N ‘ .
CGHﬁ-('JO + 2CHyCH,-NH, = C,,H:-,-b'-N/C CH, + 2H,0 + H,,

and it has thus the constitution, as we shall prove by a separate
synthesis, of N-ethyl-diphenyl-p-methyl-imidazole.
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The hydrochloride is readily soluble both in water and in alcohol ;
but the salt is precipitated from the aqueous solution by excess of
hydrochloric acid. On adding platinic chloride to the aqueous solu-
tion the platinichloride was deposited in well-formed, rhomboidal
crystals. It was dried at 80° and analysed.

05581 gave 0-1168 platinum. Pt = 20-93.
(CisH sN:). H.PiCl; requires Pt = 2084 per cent.

The viscous liquid, precipitated by ether in the treatment of the
original product of the benzil ethylamine interaction, would contain,
along with zinc chloride and zinc acetate, the zinc double salt of any
quaternary chloride that had been formed. By dissolving it in
water, removing the zinc with ammonium sulphide, evaporating the
filtrate to dryness, extracting the residne with absolute alcohol, and
again evaporating the alcoholic solution, a syrupy substance was
obtained, which, from its reactions, was probably the quaternary
chloride in question; but as we failed to obtain it in a crystallised
form, we did not investigate it further. The difficulties which we
afterwards experienced with the corresponding quaternary iodide,
prepared by the union of the tertiary base with ethylic iodide,
sufficiently explain our failure.

Synthesis of N-Ethyl-diphenyl-p-methyl-tmidazole from Diphenyl-
p-methyl-imidazole and Ethylic Iodide.—3 grams of diphenyl-u-methyl-
imidazole, prepared by the interaction of benzil, aldehyde and
ammonia (Japp and Wynne, Trans., 1886, 49, 464), were heated with
excess of ethylic iodide in a sealed tube for 6 hours at 100°. The con-
tents of the tube, consisting of a mass of brown crystals, were removed
from the tube with alcohol, evaporated to dryness, dissolved in hot
water, and the solution filtered. Ammonia precipitated an oily base,
which, in contact with a crystal of the base C,;HisN,, obtained in the
previous interaction, solidified. It was recrystallised from hot light
petroleum, in which it all dissolved, excepting a small residue; this
proved to be unchanged diphenyl-p-methyl-imidazole. The solution
deposited prisms melting at 125'5°, in every respect identical with
those of the base C;gH;sN;, with which formula a nitrogen determina-
tion also agreed.

0-1129 gave 10'3 c.c. moist nitrogen at 9° and 7465 mm. N = 10-70,
CsHsN; requires N = 10-69 per cent.

It is formed according to the equation
CH;-C-NH CeH,-C-N(C.Hs)
i1 >C-CH, + CHJI = X
CiH 0N OOt + Gl = 6§ N
thus proving it to be N-ethyl-diphenyl-u-methyl-imidazole.
N-Diethyl-diphenyl-p-methyl-imidazolonium Iodide.—This compound

>C-CH, HI,
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was prepared in order to obtain fresh proof of the tertiary nature of
the b&SG ClgHmNg.

One gram of the base C,:HiN, was heated with excess of ethylic
iodide in a sealed tube at 100—110° for four hours. The tube contained
clear, well-shaped crystals of the new compound ; these were removed
with alcohol, and the solution evaporated to dryness. It was found
impossible to obtain the compound in a erystallised form from any
solvent. It was dissolved in water, in which it is only sparingly
soluble, and the filtered solution was allowed to evaporate over sul-
phuric acid in a vacuum desiccator. It separated as an oil. When
the water was all gone, this oil was heated on the water bath, and
stirred with a glass rod, which had the desired effect of making it
assume a crystalline form. Although the crystals melted as high as
163°, mere contact with ether, in which they are practically insoluble,
caused them to liquefy. For analysis they were dried at 120—130°.

1:0351 gave 05816 Agl. I = 30-35.
CzoHauN.I requires I = 80°32 per cent.

Its constitution is represented by the formula
CsH5°ﬁ'NvI(CzH5)2

CGH5~C o N>L}'CH34

3. Phenanthraquinone and Methylamine.

Eight grams of phenanthraquinone and 2'5 grams of methylamine,
the latter being dissolved in 12 grams of absolute alcohol, were
heated in a sealed tube for six hours at 90—95°. The tube, on
cooling, contained a brown liguid with a small quantity of a brown
golid. The whole was treated with hot alcohol, which dissolved
everything except about two grams of solid substance. The
alcoholic solution, on standing, deposited a small quantity of a
yellowish-brown substance, which was removed by filtration, evi-
dently the sparingly soluble compound described by Zincke and
Hof (loc. cit.) ; but we did not trouble further about this com-
pound, as it was the readily soluble base which we wished to
examine. To the alcoholic filtrate hydrochloric acid was added; the
liquid was evaporated to a small bulk, and then extracted with water.
On adding ammonia to the aqueous extract, the organic base was
precipitated as a brown powder. Following Zincke and Hof’s direc-
tions, we recrystallised the compound from alcohol, but, finding that
this did not readily remove the colour, we employed light petrolenm
as a solvent, and thus obtained the base in colourless needles melting
at 188° (185—186°, according to Zincke and Hof). Analysis gave
figures pointing to the formula CyH,,N,, which contains two atoms
of hydrogen fewer than that given by Zincke and Hof.
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01373 gave 04165 CO, and 0-0639 H,0; C = 82'73; H = 517.

01375 ,, 04174 CO, and 00659 H,0; C = 82:79; H = 5'33.

01292 ,, 1315 c.c. moist nitrogen at 9° and 752'5 mm. N =
12-12.

CysHi.N; requires C = 82:76; H = 517; N = 12:07 per cent.

Zincke and Hof’s formula, C,,H 4N, on the other hand, requires
C = 82:05; H = 598; N = 1197 per cent. As already mentioned,
no analyses are given in their paper.

The constitution of an N-methyl-diplhenylene-imidazole, which we
incline to assign to this compound, is given in the Introduction to
the present paper. Since, according to this view, the compound is =«
tertiary amine, it ought to combine with alkyl haloids. We accord-
ingly heated it with methylic iodide and methylic alcohol in a sealed
tube,and obtained a compound which crystallised from its aqueous solu-
tion in prisms, and was not precipitated by ammonia ; but as at each
recrystallisation this substance became in part reddish-brown and
insoluble, apparently from oxidation, we did not examine it further.

4. Phenanthraguinone and Benzylamine.

Four grams of phenanthraquinone were rubbed in a mortar with
1'5 gram of zine chloride. The mixture, which was of a dark reddish-
brown colour, owing to the formation of the double compound of these
two substances, was transferred to a large boiling tube, and 4 grams
of benzylamine were added. Immediately there was an effervescence,
with evolution of heat, and the colour changed to dark blue. The
mixture was heated on the water bath, but as no change was observed,
it was transferred to an oil bath, and the temperature gradually
raised, first to 120° and ultimately to 150°. The effervescence in-
creased, lasting for a few minutes, and ammonia was given off. The
heating was continued for half an hour. The mass on cooling was
hard, and of a dull yellow colour. It was powdered and then ex-
tracted with boiling alcohol, which dissolved but a small proportion.
The alcoholic solution, on standing, deposited needle-shaped crystals
with a silky lustre; these wererecrystallised from benzene, when they
melted at 197°.  From the melting point, appearance, ready solubility
in benzene, and sparing solubility in alcohol or glacial acetic acid, it
was evidently identical with diphenylene-u-phenylozrazole,

C:H,C-O
(IJSI-I;ICJI-N}C CsHs.

The latter compound, it is true, melts at 202°; but this melting
point can be observed only with colonrless substance, and after re-
peated recrystallisation ; whereas the present specimen had a yellowish
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tinge, and the quantity was insufficient for further purification. It
was, therefore, identified by careful comparison with a specimen of
diphenylene-u-phenyloxazole prepared from phenauthraquinone,
benzaldehyde, and ammonia. Except as regards the slight, yellowish
tinge, and the fact that it melted 2° lower, it was indistinguishable
from this specimen. Finally, a nitrogen determination gave a value
agreeing with that required by the formula.

0-1988 gave 8 c.c. moist nitrogen at 8° and 742 mm.; N = 4-74.
CHi;NO requires N = 474 per cent.

The substance which remained after extracting with boiling
alcohol was found to be insoluble in the ordinary organic solvents of
low boiling point. It could be recrystallised, however, from boiling
aniline, from which it was deposited in microscopic, brownish, rect-
angular prisms, with a bronze lustre. It was twice crystallised from
this solvent, washed with alcohol, and dried for analysis. It did
not melt below 300°, and could not be sublimed. When dissolved in
cold concentrated sulphuric acid, it gave a very faint bluish colour;
but the liquid, on warming on the water bath, became of an intense
blue colour, and this solution, when diluted with water, dyed silk
greenish-blue; the colour fading, however, in a few days. Two
combustions of different preparations, together with a nitrogen de-
termination, were made; but the figures were not very concordant :
C = 87:28—8800; H = 458—501; N = 394. The mnearest to
this is the formula C,xH,,NO, which requires C == 87-72; H = 444 ;
N = 3:66 per cent. The substance was difficult to burn.

On adding alcohol to the aniline mother liquor from the first of the
foregoing crystallisations, microscopic, yellowish, rhomboidal plates
were precipitated. These proved to be tetraphenyleneazine, CosH sN.
It dissolved in cold concentrated sulphuric acid, with the charac-
teristic, intense blue colour, which disappears on addition of water.
So far as we are aware, tetraphenyleneazine has not hitherto, on
account of its sparing solubility, been obtained crystallised from
any solvent; it has been usual to purify it by sublimation.

Other experiments were made on the interaction of phenanthra-
quinone and benzylamine without the addition of zinc chloride ; but
the same products were obtained as in the previous case.

Chemical Department,
University of Aberdeen.
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