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Organic Chemistry.
Hydration of Hydrocarbons of the Acetylene Series by
means of Cadmium, Zinc, and M a g n e s i u m Salts. 31. G.
KUTSCHEROFF
(Ber., 1909, 42, 2759--2762).--The
author has
previously shown (Abstr., 1881, 883 ; 1884, 719) that hydrocarbons
of the acetylene series can be hydrated by the agency of mercury salts.
It is now found that when acetylene is heated t o 100' with solutions
of cadmium or zinc salts (acetate, chloride, and bromide), acetaldehyde
is formed, and when the latter metal is used (as chloride or bromide),
probably crotonaldehyde. isoPropylacetylene when heated a t 150'
with cadmium o r zinc chlorides gives a quantitative yield of methyl
J. C. (2.
propyl ketone.

Glutaric Pinacone, OH*CMe2-[CH2]3*CMe2*OHrP[-Dimethylheptane-Pt-dioll.
PIERRE
BRUYLANTS
(Bull. Bcccd. roy. Belg.,
1909, 276-2SS).-By
the action of magnesium methyl bromide on
ethyl glutarate, p~-dimetl~yZheptune-P~--dioZ,
OH*Cllle,*LCH,],*Ch~e,*OH,
is formed; i t crystallises with a molecule of water in fine tufts, m. p.
60-61'.
When heated a t 140°, the hydrate loses water, giving the
anhydrous pinacone, m. p. 76-77',
which re-absorbs water quite
readily. Like succinic pinacone (Henry, Abstr., 1906, i, 922), b u t
much less readily, glutaric pinacone is dehydrated by dilute sulphuric
acid, giving tetrccmethylpentamethyZene oxide,
CH2*CMe2
>o, a
witha pronounceh terpke-like
colourless, mobile liquid, b. p. 141-143',
odour, which reacts readily with hydrochloric acid, giving a dichloroThe latter can also be obtained by the action
hydrin, m. p. 41-42'.
of concentrated hydrochloric acid or acetyl chloride on the pinacone
itself. The dichlorohydrin is decomposed slowly by cold, and very
rapidly by hot, water.
Succinic pinacone (Zoc. cit.) also crystallises with water. When
silky needles, m. p. 92O, of the anhydrous pinacone are moistened with
a few drops of water, they are rapidly transformed into small, hard,
brittle crystals of the hezahydrute, m. p. 41-42',
analogous to that of
oxalic pinacone.
This hydrate, however, is very unstable, losing
E. H.
water even by prolonged contact with a porous tile.

CX2<cHo.c,100

Purification of Ethyl Ether. GUIDO GARBARINI(Bull. Assoc.
cJt,ina. Sucr. Dist., 1909, 26, 1165-1 168).--The researches of Schoenbein, Babo, Hingzet, Buchner, Legler, Richardson, and Dymond have
shown that ethyl ether is peroxidised when exposed t o the air, and that
this peroxidation is accelerated by light. A special arrangement of
the receiver used in distillation to reduce the contact of the ether with
air t o a minimum is described. The author finds t h a t the peroxide
compound unavoidably formed is not affected by manganese dioxide,
but can be completely removed by treating the ether for tmentyfour hours with ferrous hydroxide. The latter is prepared i n a dry
VOL. XCVI.
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form, in order t o avoid wetting t h e ether, in t h e following manner.
Crystallised ferrous sulphate is powdered and mixed with a equimolecular weight of finely powdered lime. If t h e ferrous suIphate
has not effloresced, t h e reaction takes place readily by virtue of its
water of crystallisation, considerable heat being developed, b u t in
some cases the addition of a small quantity of water (15-20
C.C. per
20 kilos. of mixture) is necessary. W h e n the reaction is complete and
t h e ferrous hydroxide commences t o oxidise, t h e mixture is covered
with lime. The crude ether is treated with this product i n t h e proE. H.
portion of 20 kilos. per 10 hectolitres.

Dynamical Study of Two Alkyl Derivatives of Phosphoric
Acid, TH. VAN HOVE(Bull. Acad. TOY. BeZg., 1909, 282--294).-The
author has measured t h e electrical conductivity of, and t h e rate of inversion of sucrose by, diethyl hydrogen phosphate and tetrafluorodiethyl
hydrogen phosphate (Smarts, this vol., i, 202). A detailed description
of t h e purification of t h e two acids is given. The conductivity at 25’
of tetrafluorodiethyl hydrogen phosphate varies from
326.9 t o
plea 379.2, whilst t h a t of diethyl hydrogen phosphate varies from
1116 263 t o plo24373.
From measurements of t h e conductivities of
their sodium salts, t h e limiting values pa 382 and pa 379 have been
deduced respectively for the two acids, The limiting conductivities
give the means of determining t h e degree of ionisation. The latter
increases from 85.57% t o 99.26%. in the case of tetrafluorodiethyl
hydrogen phosphate when the dilution varies from 16 t o 1024, and
from 69.4% t o 98.41% in t h e case of diethyl hydrogen phosphate for
t h e same increase i n dilution. With the former acid the degree of
ionisation is too great at the small dilutions t o allow of t h e calculation of t h e dissociation constant, but i n the case of diethyl hydrogen
phosphate the value 9.84 is obtained for I[ at dilution 16. A table
is given comparing the conductivities and degrees of ionisation of t h e
above acids with those of phosphoric acid. This indicates t h a t the
replacement of the basic hydrogen in phosphoric acid by a n alkyl
group enhances the acid character, whilst the more negative difluoroethyl radicle has a still greater effect. ( N / 16-Phosphoric acid solution
is ionised only 32*4%.) The rates of inversion of sucrose by tetrafluorodiethyl hydrogen phosphate and diethyl hydrogen phosphate have
been compared with t h a t of dichloroacetic, acid, the dissociation
constant of which mas found by Ostwald t o be 5.14. Ey aid of the
latter value, t h e degree of ionisation of dichloroacetic acid at t h e
dilution employed ( N / 8 )is found t o be 0.468, and from this and t h e
velocity constants of the sucrose inversions by the three acids, t h e
values 0-5803 and 0.8536 are obtained for t h e degrees of ionisation of
diethyl hydrogen phosphate and tetrafluorodiethyl hydrogen phosphate
respectively at the same dilution (N/8). The dissociation constants
are thence found t o be 10.03 and 62.2 for the two acids, of which the
former agrees with t h e value obtained by conductivity measurements.

E.H.
Decomposition of Formic Acid by Concentrated Sulphuric
Acid. JULIUS MEYER(Zeitsch. Elektrochem., 1909, 15, 506-509).“he rate of evolution of carbon monoxide from solutions of dif-ferent
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concentrations of formic acid and OC sodium formate in 90% sulphuric
acid a t 18' and 25' is measured. The solutions were well stirred
during the measurements. The equation of the unimolecular reaction
applies very well to the results ;the mean values of the constants are
with formic acid 0.00297 and 0*00867, with sodium formate 0.00348
and 0*00881,at 18' and 25' respectively.
T. E.
Effect of Neutral Salts on Hydrolysis by W a t e r . DAVID
R. KELLOGG
(J.Amer. Chem. Xoc., 1909, 31,886-900).-1t
has been
shown in a n earlier paper (this vol., i, 203) that the rate of hydrolysis
of ethyl acetate by water is considerably affected by the addition of
potassium chloride, a n acceleration being produced by solutions
containing from 1 t o 20% of the salt, and a retardation by stronger
solutions.
The investigation has now been continued, and a study made of the
influence of potassium chloride, bromide, and iodide at a fixed
temperature (100') and with a fixed concentration of ethyl acetate
(0.4021N). The concentrations of the salts have been varied from
0.1N to 4N.
The results show that the specific influence of the salts is greater in
somewhat dilute solutions. As the concentration increases, the effect
gradually becomes less until it reaches zero, and then becomes negative
in character, so that a 4N-solution of potassium chloride hydrolyses
the ester more slowly than does pure water. A series of curves is
given showing the relations between the concentrations of the three
salts and the time required by each to hydrolyse 25, 50, and 75% of
the ester. The maximum accelerating power is at about 1.8N for
potassium chloride, 0.5N for the bromide, and 0 9 5 N for the iodide.
The reactions show a distinct period of induction a t the commencement,
but after they have well started, the velocity is much greater than in
the earlier stages, whilst towards the close of the reactions the rate
decreases considerably.
Various hypotheses are siiggested t o explain the influence of the
salts on the hydrolysis, but it is shown that none of them is capable of
fully explaining all the facts of the case,
E.G .
C a t a l y s i s of Saturated Fatty Acids. JEAN€3. SENDERENS
(Compt. rend., 1909, 149, 213-215.
Compare this vol., i, 286).-A
further study of the action of heated metallic oxides on fatty acids
whereby symmetrical ketones are produced. The ketone arises from
decomposition of a salt first formed by the action of the acid on the
oxide. Thorium oxide is the most satisfactory catalyst, but the oxides
of uranium are little inferior in this respect. Since the formation and
destruction of the salt takes place with equal readiness in these cases,
a good yield of the pure ketone is obtained,
With the oxides of iron, aluminium, and chromium the formation of
the salt takes place less readily than its decompositiou, and a good
yield of ketone is only obtained when acetic acid is employed. Owing
to the stability of the salts of calcium,and zinc and the high temperaature necessary for their decomposition, the oxides of t,hese metals are
urisuititble as catalysts, The ketone is formed i n small quantity, and

x x 2
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is accompanied by complex pyrogenic products. The oxides of copper
and cadmium behave in a similar manner, but the reaction is further
complicated by reduction of the oxide to the metallic state.

w. 0. Tvv.
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Optically Active Cyanopropylisopropylacetic Acid. ERIIL
FISCHER
and ERICH
FLATAU
(Xitzungsber. K. A kud. Wiss. Berlin, 1909,
876-883).-Propyl.isopropylacetic
[isopropylvaleric] acid presents a
simple case ir, which the magnitude of the optical activity cannot
depend on the differences in the weight of the substituting groups.
The racemic acid has now been carefully purified and resolved into the
optically active components by means of brucine. The dextro-acid has
been obtained pure ; it has the high optical rotatory power [a], + 11.4"
in toluene. This indicates that the structural difference between the
propyl and isopropyl groups is sufficient to cause a relatively marked
asymmetry of the molecule ; i n general, isopropyl exercises in chemical
changes a n influence quite different from t h a t of the prop91 group.
Ethyl a-cyanoisovalerat e, C,H,*CH(CN) *CO,Et (compare Henry,
Bull. Acncl. roy. Belg., 1889, [iii], 18, 679), is obtained as an oil by the
condensation of ethyl cyanoacetate with isopropyl bromide. It has
b. p. 106-109°/13 mm., 218-219" (corr.)/745 mm., and reacts further
with propyl bromide and sodium, forming ethyl a-c?lano-a-isoz~ro~~ylvalerate, CN.CPraPrS*C02Et, a colourless oil with a bitter taste,
D"' 0.943, b. p. 113-1 14"/11-12 mni., 242-243"/749 mm. (corr.).
When hydrolysed with potassium hydroxide it is converted into
dl-cyanoisopropylvaleric m i d , b. p. 168-169.5"/13
mm.
The lead
salt forms minute, colourless prisms concentrically arranged ; when
reconverted into the acid, a thick, transparent, odourless syrup,
b. p. 168-169'/13
mm., was obtained, which, on prolonged standing,
solidifies to a crystalline mass, m. p. 40-48".
The acid forms
soluble, crystalline calcium and bccrium salts and a colourless silver
salt. It is more stable towards alkali than cyanoacetic acid, the
presence of the two prop91 groups hindering the hydrolysis of the
cyano-group.
The bi-ucine salt of d-cyanoisopropylvaleric acid crystallises i n
colourless, glistening, microscopic, rectangular plates, m. p. 12 lo(corr.),
and in 10% solution in alcohol has a - 0.29'.
The corresponding acid,
prepared by hyarolysis with sulphuric acid, has m. p. 94-95"
(corr.)
and [ a ] : + 11.4' ( k 0.2") in toluene,qmhilst the value of a in 10% solu:
tion i n other solvents varies from + 0 * 2 8 O in alcohol to f l . 5 2 " in
bromobenzene.
E. F. A .

The Detergent Action of- Soap Solutions. WALTII~RE
SPRING
(Bull. Acad. rog. Belg., 1909, 187--206).-The
author criticism the
theories put forward by W. S. Jevons (Chew. Zeit., 1878, 2, 4.57),
Hillger (J.Amer. Client. Soc., 1903, 25, 51 l ) , Faik (Zeitsch. E/'lel%krochem.,
1904, 10, 834), and Knapp to account for the ciesnsing power of soap,
pointing out t h a t all of them are inadmissible as they seek only to
explain the removal of fatty impurities.
When lampblack, which has been f r d from fatty i m p r i t i e y by
prolougd exhaustion w i t h hot benzene, i u sh&en with a, 2% soap
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solution, it is deposited almost a s quickly a s from pure water, whilst
with soap solutions containing less than 0.5% of soap, deposition
requires about ten days. From a 1%solution, however, deposition is
not complete in two months, thus showing that a n optimum concentmtion of soap exists for retaining lamp-black in suspension. Dilute
acids have not, but alkalis even of the dilution of 1 in 6,000,000,000
have, greater powers of suspension than water. Methyl and ethyl
alcoholic solutions of soap also exhibit optimum concentrations
analogous t o that of water ; 0.02% and 0.005% solutions respectively
having the greatest powers of suspension. W h e n water containing
lamp-black in siispension is filtered, all the lamp-black remains
on the paper, but when a soap solution having lamp-black in
suspension is filtered, the paper is not even blackened, thus showing
t h a t carbon forms a colloidal combination with soap and also with
cellulose, the former being the more stable.
The existence of the latter colloidal combination is confirmed by t h e
fact t h a t the carbon is not removed from the filter-paper by washing
after reversal. When the soap solution from which lamp-black has
been deposited is evaporated to dryness and the residue incinerated, a
greater proportion of ash is obtained than on similarly treating the
soap solution to which no lamp-black has been added, thus
indicating that the Inmp-black causes a decomposition of the soap into
an acid soap and a basic soap, and agglutinates with the former, leaving
a larger proportion of basic soap in solution. Alcoholic soap solutions
do not exhibit this phenomenon. The probability of carbon combining with the acid soap is strengthened by the observation t h a t
they are of opposite electrical polarity ; thus when lamp-black
suspended in water t o which a trace of alkali has been added is submitted to electrical cataphoresis, it collects round and is deposited on
the cathode, whilst a 2% soap solution on similar treatment forms a
white deposit on the anode, which contains a smaller proportion of ash
than that left in solution, thus indicating its acid nature. The deposit
obtained from soap solutions i n which lamp-black has been suspended
is actually of a n oily, viscous nature, quite different from the lampblack a s originally used. .From the above experimental observations
the conclusion is drawn that the cleansing action of soap is merely an
example of substitution, and can be represented by the equation
O D + X = B S + O , in which 0 represents the object defiled by t h e
dirt D,and S is the soap. Both OD and D S are colloidal absorption
compounds. The lack of cleansing power of alcoholic soap solutions
is explained by the fact that in alcoholic solution soap is not decomposed
E. H.
into a n acid part and a basic part.

Montana (Montan) a n d Montanin Waxes. HUGHRYANand
THOMAS
DILLON
(Sci.Proc. Boy. Dubl. Soc., 1909, 12, 202-208).Irish Montana wax is found to be different from P e a t wax recently
described by Zaloziecki and Hausniann (Absti-., 1907, i, 674),
bnt ic1entic:d with rnoiitan wax prepared froin lignite by Boyen
(9bstr.: 1902, i, 72).
It is a yellow, crystalline, wasy solid
having a faiut odour of petroleum, m. p. 76", acid number 73.3,
saponification number 73.9, Hiibl-Waller iodine number 16.0. This
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wax consists of 53% of a free acid, called by Boyen montanic acid
(Zoc. cit.), and 47% of a non-saponifiable portion. Montanic acid,
C,,H,,O,, has m. p. 8 3 O , acid number 131.6. The non-saponifiable
portion crystallises in glistening, curved needles, m. p. 58-59’,
and
does not appear to be a saturated hydrocarbon, neither does it react
with hot acetic anhydride ; tho Hubl-Waller iodine number is 31.13.
Montanin wax has also been investigated ; i t is similar in chemical
composition, although different in physical properties, to montana wax.
It is a white, hard wax, m. p. 95-97’,
acid number 56.9, ester number
1.0, saponification number 57.9, and contains 34.8% of non-saponifiable
matter identical with that contained in niontana wax, also 41.33% of
montanic acid and 23.87% of sodium montanate. Irish lignite wax is
found to have m. p. 72O, acid number 70.28 ; the free acid has m. p. SOo.

J. V. E.
Stability Relationships of the Anhydrides and Thioanhydrides of O r g a n i c Acids. JULIUSVON BRAUN(Bey., 1909, 42,
2743-2745).-The
author points out that compounds of the general
type E,.C(:E,)*E,’*C(:E,”).E,‘ (compare Herzog, this vol., i, 568), where
X,, E2’, and Ear’denote the bivalent atoms :O and :S,and El and El’
the univalent groups R, OR and NR, (NH2 and NHR) can be
divided into two sharply-defined groups, namely, (1) the ordinary acid
anhydrides, R*CO*O-CO*R,the thiocarbarnino-oxides,

NH,*CS*O*
CS*NR,,
and the thiuram sulphides, NR,*CS*S.CS*NR?,and (2) t.he extremely
labile and charactel-istic yellow condensation products of dithiocarbamates with acid chlorides (and esters of chlorocarbonic acid),
NR,*[CS.S]*CO*R*OR,and the additive products of acids with isocyanic ester, NHR*[CO*O]*CO.R, which on decomposition eliminate
the group shown i n square brackets. The formation of acid amides
by warming diphenylcarbamyl chloride with acids, and of acid esters
by warming esters of chlorocarbonic acid with acids, is probably
accompanied by the intermediate formation of unstable anhydrides,
which readily lose carbon dioxide (shown by square brackets) :

NR,*[CO*O]-CO*R, OR*[CO*O]*CO*R.
The well known formation of carbonyl sulphide and acid amides
from thiocarbimides or thiocyanic acid and carboxylic acids a t higher
temperatures may be explained in the Fame way :
RNCS + R.C@2H
COS + RHN*CO*R.
The different behaviour of the two groups is attributed t o the fact
t h a t the compounds belonging to the first are symmetrical, whilst
those of the second are unsymmetikd, and are, therefore, more
labile.
J. C. C.

-+

Additive Di-iodo-derivatives of Higher Fatty Acids of the
C,H,,-,O,
Series. A L R E RARNAUD
~
and SWIGEL
POSTERNAK
(Conzpt.
rend., 1909, 149, 280-22B).-Di-iodo-dsrivatives
of the higher
mem hers of the C1LRLla-402
series of acids are most conveniently
prepared by adding t h e calculated quantity of iodine to a solution
of the acid in acetic acid. Tetra-iodo-derivatives cannot be prepared
Ev a direct method. The di-iodo-derivatives are not altered by light
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or by boiling with aIcoholic alkali hydroxides ; they are stable towards
oxidising agents, but are readily reduced to the original acids. Their
preparation serves as a convenient method for oharacterising the
acids, and has been employed in isolating new members of the series
from complex mixtures.
Di-iodotariric acid, CH3*[CH,]lo*CI:CI*[CH2]4*C02H,
crystallises in
slender needles, m. p. 48.5'; the ammonium salt forms long needles,
and is distinguished from the corresponding salt of di-iodoelaidic acid
by its sparing solubility in alcohol. Di-iodobrassidic acid has m. p.
50-51' (Liebermann and Sachse give 47").
w. 0. w.

MAZZUCCHELLI
and
Complex Ozo-salts of Titanium. ARRIGO
ENRICO
PANTANELLI
(Atti R. Accad. Lincsi, 1909, [v], 18, i, 518-522.
Compare Abstr., 1907, i, 891).-The addition of excess of hydrogen
peroxide to a solution obtained by heating f reshly-precipitated titanium
hydroxide in less than the calculated quantity of oxalic acid results in
the formation of a non-crystalline, hygroscopic compound,
,-.,A

(Ti02)2(C203)20
o r TiO,<~~$>TiO,
Y

=

which is partly hpdroly,-ed by water.
The authors have also prepared the complex oxotitanotcc~*trate,
2C,H,06K, 1011,O.
T. H. P.
TiO,, C4H40D,

Solubility of Some Comparatively Insoluble Salts of the Rare
RIMBACH
and ALWINSCHUBERT
(Zeitsch. physikal.
Earths. EBERHART
Chern., 1909, 67, 183-202).-The
solubilities of the salts in question
have been determined by Kohlrausch's electrical conductivity method
at temperatures between 18" and 26'.
The temperature-coefficient of
the conductivity i n the neighbourhood of 25' was determined in
each case, and the results at 25' obtained by interpolation. The
specific conductivity, A, and the solubility, s, in mgs. per litre of the
different salts a t 25' are a s follows. (1) Oxdates of the type
M,(C,0,)3,10H,0 : cerium, X = 0.651 x 10-6, s = 0.41 ; lanthanum,
h = 0.954 x
s = 0.62 ; praseodymium, X = 1.165 x 10'-6, s = 0.74 ;
neodymium, A = 0.765 x 10-6, s = 0.49 ; samarium, X = 0.820 x
9 = 0.54 ; ytterbium, X = 4,853 x 10-6, s = 3.34 ; and yttrium with
s = 1.00. (2) Turtrcctes : cerium,
9H20,X = 1.741 x
Ce2(C4H406)3,4&H,0,
X = 51.66 x 10-6, s = 50.01 ; lanthanum, La2(C,H406)3,3H,0, A - 58.55 x
10-6, s = 58.80. (3) Iodates : cerium, Ce(I0,),,2H20, A = 636.8 x 1 0-6,
s = 1636 ; lanthanum, A = 692.6 x
s = 1871.
I n a saturated solution the oxalates are almost completely ionised;
the tartrates to the extent of 89%, and the iodates to 76-77%.
G. S.

Synthesisof Unsymmetrical Dialkylmalic Esters and Diethyl(J.pr. Che?n.,
oxalacetic Esters. BERTHOLD RASSOWand R. BAUER
Compare Zeltner, Abstr., 19@S,i, 316).1909, [ii], 80, 87-102.
Interaction between ethyl oxalate (1 mol.), ethyl a-bromoisobutyrate
( I mol.), and zinc (24 mols.) containing a little amalgamated zinc, for
twenty-four hours a t 60-65", and treatment of the product pith
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water a n d dilute sulphuric acids, yields ethyl aa-dimethylmalate,
CO,Et*CMe,*CH(OH)*CO,Et,b. p. 24s-250'
or 123-124O/12-13
mm.,
D15 1.076, n
: 1.4357, which forms a colourless nitrate,

Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.

CO,Et~CMe,*CH(O*NO,)*CO,Et,
b. p. 12So/11 inm., ng 1.4371, by treatment with concentrated nitric
and sulphuric acids at O", and is hydrolyeed by alcoholic potassium
hydroxide t o Baeyer and Villiger's dimethylmalic acid.
The interaction of ethyl oxalate, ethyl a-bromoisobutyrate, and
magnesium in ethereal solution leads to the formation of ethyl dinaethglloxalucetate, CO,Et~CRfe,*CO~CO,Et,
b. p. 230' o r 1 15-120°/1 1 mm.,
DI5 1.05, nE2 1.4313, which is hydrolysed by alcoholic potassium
hydroxide t o oxalic and isobutyric acids, and by warm dilute sulphuric
or hydrochloric acid t o isobutyrylformic acid, forms a semicarbaxone,
m. p. 95O, and by heating with phenylbydrazine, initially at 100' and
finally at 190-200°,
yields etlql 1-phenyl-4 : 4-dimethylpyraxolone-3carboxylate, m. p. S1".
EtlLyl dieth~loxalacetate,CO,Et*CEt.,*CO*CO,Et, prepared in a similar
manner from ethyl a-bromo-a-ethylbutyrate,has b. p. 134-136'/12 mm.,
c. s.
and forms a phenylhydraxone, M. p. 86".

DEL~PINE
O x i d a t i o n of A l d e h y d e s by Silver O x i d e . MARCEL
and PIERRE
BONNET
(Contpt. rend., 1909, 149, 39-41)When silver
oxide is employed in oxidising aldehydes t o acids, it is unnecessary t o
isolate and wash the oxide as usually recommended. The following
process has been found to give alniost theoretical yields of t h e acids i n
the pure state. Silver nitrate is added t o a n aqueous solution of t h e
aldehyde containing sufficient alcohol t o keep it in solution. A Ni2 or
N / 3 solution of sodium, potassium, or preferably barium hydroxide is
added a t frequent intervals during two hours, with constant shaking.
A f t e r twelve hours t h e liquid is filtered and treated with carbon
dioxide. Alcohol is removed by distillation, and, if necessary, any
neutral products may be removed by extraction with ether. Qiiantities are calculated from the equation :
R-CHO + (8 + n)AgNO,+ ( 3 + n)NaOH =
R*CO,Na + 2Ag + nSgOH + (2 + sz)NaNO, + 2H,O,
where PZ = 0.1 t o 1.0.
This method is the only one t h a t gives satisfactory results in t h e
in this instance it
case of t h e polymeride of crotonaldehyde, C,H,,O,
is necessary t o add more than ( 2 + n ) equivalents of alkali.

w.0. w.

EDMOND
E. BLAISEand I. HERMAN
aa-Dialkyl-P-keto-alcohols.
(Ann. Chim. Phys., 1909, [viii], 17, 371-39S).-Mainly
a recapitulation of work previously published (compare Abstr., 1904, i, 218, 219 ;
1905, i, 505 ; 1907, i, 749 ; 1908, i, 78, 248, 318, 596 ; this vol., i, 85).
The following new compounds are described : p-Acetoxg-aa-dimethylpropion?J chloyide, OAc*CH,*CXe,-COCl, b. p. 84"/12 mm. ; t h e anilide,
white needles, LTI. p. 87"; and the p-toluidide, needle9, In. p. 79".
Ethyl hydroxL.y-tc.rt.-but?/l Zcetozinie, OH.CII,*C~le;CEt:N~OH, small
crystals, m. p. 80" ; the yhenylhydrazone, clear yellow needles, 111. p.
104-105"; the senaicadaxone, small crystals, in. p. 122"; and t h e
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phenylurethane, small, colourless crystals, m. p. 6 3.5O. Ethpll isopropyl
ketone semicarbaxone forms needles, m. p. 92.5". a-MethyZ?qdracry?ic
acid, OH-CH,*CHMe*CO,H, a colourless, viscous liquid ; the ethyl ester
has b. p. '76'/7 mm. ;the p?Len?/lhydruxideforms brilliant white spangles,
m. p. 143O; t h e phenylurethane, white needles, m. p. 122'. P-Acetoxyisobutyric acid, OAc*CH,*CHMe*CO,H, b. p. 132"/8 mm. ; the ethyl
ester, b. p. 84-85'/9
mm. ; the chloride, b. p. 75'/7 mm. ; the cmilide,
slender needles, m. p. 100'; the a-mphthylamide, small crystals, m. p.
104' ; the p-toluidide, needles, m. p. 99'.
P-Brontodiisopropyl ketone,
CHMe,*CO*CBrMe,, formed by the actmionof hydrogen bromide on
isopropyl methylviuyl ketone, has b. p. 65'/9 mm. ; i t does not give a
semicarbazone. P-Hydroxydiisoproppl ketone,
OH-C H ,-CHMe*CO C HMe,,
has b. p. SOo/10 mm. ; the acetyl compound has b. p. 87'/8 mm.
l7u

Colorimetric Determination of t h e Molecular Weights of
Carbohydrates. Differentiation of Primary from Secondary
and Tertiary Alcohols. 11. LEONHARD
WACKER
(Ber., 1909, 42,
2675--26SO).-The
colorimetric method described previously (Abstr.,
1908, i, 135) has been improved by the use of stronger, 33%, sodium
hydroxide whereby the coloration is rendered more durable. The
molecular weights of carbohydrates are somewhat greater when
dextrose is used as standard i n place of maltose, The colour reaction
is determined by the terminal *CHOor *CH,*OH group, since secondary
and tertiary alcohols practicaliy do not give a coloration with phenylhydrnzinesulphonic acid. The method is being employed in the
c. s.
examination of starch and its degradation products.

Synthesis of New Disaccharides of the Type of Trehalose.
EMILFISCHER
and KONRAD
DELBRUCK
(Ber., 1909, 42, 2'776-2785).The following method promises to be of great importance i n the
synthesis of disaccharides. P-Bromoacetodextrose and silver carbonate
i n dry ether are shaken with a small quantity of water so long as
carbon dioxide is evolved. The precipitate contains tetra-acetyldextrose,
OAC*CH,-CH(OAC)-CH<~.
C H ((oEI)
o A c ) > ~ ~ ~ ~m.~ cp., 1 IS" (con-.),
whilst the ethereal filtrate leaves a viscous residue of a n octa-acetyl
compound. Tetra-acetyl dextrose exhibits mutarotation, a n alcoholic
solution (0.2521 in 4.4480 grams), D" 0.8043, giving in a 1-dcm. tube
a t 22" a rotation of 0*10" after ten minutes and 3-77' after thirtyeight hours, reduces Fehling's solution, and is easily soluble in dilute
sodium hydroxide.
The octa-acetyl compound, which is obtained i n better yield by
repeatedly shaking silver carbonate and P-bromoacetodextrose in dry
ether with a few drops of water, or by shaking a chloroform solution
of tetra-acetyldextrose with phosphoric oxide, is separated by boiling
water into two constituents, a solublc, crystalline octa-acet~Zisotr~e~~uZose,
C2sH3sO19,m. p. 1S1O (cow.), and a n insoluble, amorphous substcmce,
C,,H,,O,,.
The latter softens at 80°, has m. p. 115", and [a]: 31.1'
iu benzene, scarcely affects Fehling's solution, and is probably a
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mixt.ure, which is hydrolysed by barium hydroxide to a mixture of disaccharides. Octa-acetylisotrehaloee has [ a ] g - 17.2' i n benzene, does
not reduce Fehling's solution, and is hydrolysed by barium hydroxide
solution a t the ordinary temperature to a disaccharide, C12H,,0,!, a n
amorphous, hygroscopic powder, which does not reduce Fehling's
solution, has [a]g - 39.4' i n aqueous solution, and yields dextrose by
heating with 10% hydrochloric acid; by reason of the similarity of its
properties to those of trehalose, the disaccharide is named isotrehalose.
Its constitution is given as

[,,<~H(oH)-cH(oH)

1 c. s.

>CH*CH(OH)*CH,*OH2'

(Conzpt. rend.,
Constitution of Perseulose. GABRIELBERTRAND
1909, 149, 225-227.
Compare Abstr., 1908, i, 715).-When
perseulose is reduced by sodium amalgam i n acid solution there is
formed persitol, together with a new lavorotatory heptitol distinguished from persitol by its solubility in water and alcohol. The
name perseulitd is proposed for this substance. The formation of two
stereoisomeric sugars in this way, coupled with the fact that i t resists
oxidation by bromine water, indicates that perseulose is a hepta-ketose,
this being the first instance of 'one recorded.
0. w.

w.

TANRET
Two New Carbohydrates from Asparagus. GEORGES
(Compt. rend., 1909, 149, 48-50).--8
description of two new sugars
occurring in approximately equal quantities in the roots of asparagus.
The roots are boiled with water, after defecation with barium hydroxide and lead acetate, followed by treatment with sulphuric acid to
remove lead, the liquid is neutralised, concentrated a t a low temperature, and the sugars isolated by fractional precipitation with barium
hydroxide.
Asparngose crystallises in spherical aggregates or in fine, microscopic
needle<, having the composition (C6HlOO6),,H2@,
where n = 15 o r 16.
It is insoluble in absolute alcohol, but soluble in two parts of cold
water, a D - 35.1'.
On the Maquenne block it softens a t 1 8 5 O , and has
m. p. 198-200'.
Aspnragose does not reduce Fehling's solution,
gives no coloration with iodine, and on hydrolysis yields dextrose and
laevulose. The barium compound, (3C,Hl,@,,13a0),,
is moderately
soluble in water. The second carbohydrate, $-asparagose, has a, 30.3.',
and occurs as a white, slightly hygrbscopio mass, which is much more
soluble than asparagose. Like asparagose, it is hydro1ysed by invertin,
yielding dextrose and keevulose.
w. 0. w.

Coloration of the Particles of Colloidal Starch and of
Perfectly Soluble Starch with Iodine and Potassium Iodide.
NICOLA
CASTORO
(Gaxxetta, 1909, 39, i, 603-607).-Treatment
of peaflour starch with dilute sulphuric acid yields a pseudo-solution of
starch, which is precipitated in white flocks by absolute or 95% alcohol.
P a r t of this precipitate is soluble iu water; the insoluble part is
coloured bluish-violet, by a solution of iodine in potassium iodide, and
consists of amylopectin, whilst the dissolred part, in the form of a
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pseudo-solution, is coloured intensely blue, and is i n part diffusible
through parchment and in part colloidal. The latter consists of
amylose, and is coloured a characteristic blue by iodine i n potassium
iodide, whilst the diffusible part is coloured a wine-violet.
These results, and others obtained with potato starch, show that the
different colorations obtained depend on the magnitude of the
particles, which are larger for pseudo-solutions than for true solutions
of starch.
T. H. P.

Oxygen Ethers of the Dialkylcarbamides. RALPHH. MCKEE
(Amer. Chem. J., 1909, 42, 1--29).-In
an earlier paper (Abstr., 1901,
i, 755) some aromatic isocarbamide derivatives were described. The
present paper gives a n account of methyl- and ethyl-dialkylisocarbamides, NR,*C(OMe):NH, in which R is CH,, C2H,, C,H?, C4H!,,or
C,H,,.
These compounds, obtained by the action of sodium alkyloxides on dial kylcyanamides, are colourless oils, the densities and
solubilities of which decrease as R increases from CH, to C,Hll. They
are strong bases, uniting with one equivalent of the strong acids t o
form neutral salts, attacking the skin i n the same way a s potassium
hydroxide, and being capable of dissolving aluminium hydroxide,
When a solution of one of these bases in ether or light petroleum is
treated with dry hydrogen chloride, the hydrochloride is precipitated,
which, on heating, decomposes quantitatively into methyl chloride and
the carbamide : NR,*C(OMe):NH,HCl = NR,*CO*NH, + CH,Cl. If
the bases are heated aIone, they are decomposed into the cyanamide
and alcohol from which they were prepared, whilst if heated in aqaeous
solution, the following reaction takes place :
NR,-C(0Me):NH + H20= NR2*CO*NH2
+ CH,*OH,
but neither ammonia nor a urethane is formed.
MethyZdiisobutylisocarbamide (methyl diisobutyliininocarbamale),
N(C,H,),*C(OMe):NH,
b. p. 102'/14 mm., 116"/22 mm., 135'/42 mm., and 218-222'
(decomp.)/742 mm., obtained by the action of sodium methoxide on
diisobutylcyanamide, has DiR'5
0.8933, and is soluble in 100 parts of
water to the extent of 1.14 parts a t Oo, 0.94 a t lo", 0.61 a t 2Io, 0.49
a t 30°, and 0.38 at 85'; the ?hydrochloride and ferrocyanide are
described. Diisobutylcarbamide, N(C,H,),*CO*NH,, b. p. 1S0°/25 ram.,
m. p. 72-74", may be prepared by the action offpotassium isocyanate
on diisobutylamine hydrochloride ; i t s oxalate, m. p. 115' (decornp.),
and picrate, m. p. 90-9 lo, are described. Benxoylmethyldiisobutylisocarbanzide, N(C4HJ2-C(OMe):NBz,forms a viscid oil, and, when heated
with dilute hydrochloric acid at loo', is converted into methyl
chloride and benzoyldiisobutylcarbamide ;the hydrochZoride decomposes
rapidly a t the ordinary temperature with formation of the same
products. Benzoyldiisobutylca?.bamido, N(C,K,),*CO*NHBz, m. p.
123-1 235", crystallises in stout, rhombic plates.
,VetlLyl diisobuty7cadamate (met?~yZdiisvbut?lZuret?Lci.lze),
N( C4HJ2*CO2Me,
b. p. 204"/i53 rnm., obtained by the action of methyl chlorocarbonate
on diisobutylamine in presence of potassium hydroxide, has a characteristic odour, and is soluble a t 18' in 4000 parts of water, 1200 parts
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of 3N-hydrochloric acid, or 300 parts of 12N-hydrochloric acid. The
corresponding ethyl ester, b. p. 100°/13 mm. a n d 203'/757 mm., is
soluble at 17" in 1600 parts of water, 640 parts of 3N-hydrochloric
acid, or 320 parts of 12N-hydrochloric acid.
Methyldiisoarrtglisocarbanaide (methyl diisoumyliminocccrbamate),
N(C,H,,),*C( OMe):NH,
b. p. 125'/7 mm., 133O/12 mm., and 153'/30 mm., has D;: 0.8860, and
is soluble i n 1500 parts of water at 15'; t h e hydrocldode melts at
104' (decomp.). Diisoamylcarbamide, N(C,H,,),*CO*NH,, mas obtained as a n oil; its oxcdate, m. p. 102.5' (decomp.), a n d picrate a r e
described.
EthyldiisoamyZisoca?*bumide (ethyl diisoamylintinocarbamctte) has b. p.
158"/28 mm. ; its aqueous solution blackens mercurous chloride, and
gives a white precipitate with solution of mercuric chloride. The
hydrochloride has m. p. 125' (decomp.).
MethyZdip?*opyZisocarbaniide(metiqZ dipropylirninocarbarnate),
NPra,*C(OMe):NH,
behaves with mercury salts i n t h e same way as ethyl diisoamplisocarbamide ; its h?/dyochloride decomposes at t h e ordinary temperature.
Methyl dipopplcnrbccmate (q,aeth~Zdi~op?/Zureti~~ne),
NPra,*C'O,Me, b. p.
191"/751 mm., is soluble at ISo in 300 parts of water or 160 parts of
3rV-hydrochloric acid. Ethyl dipropylcnrbanznte boils at about gooo/
749 mm.
Ethy Id ipropyli so car b cinaide (e t hy2 d ipropy Ziminocar bantcct e), b. p. 9 2'1
10 mm., does n o t decompose at 100'.
~rimetl~2/lisocni.ban~~d~
(methyl dimet~?/li,nzinoccLr6arnccte),
N Me, C ( OJle ) K H ,
b. p. 60*5'/27 mm., S6'/98 mm., and 146.5O (decomp.)/755 nim., is
resdily volatile with t h e vapour of ether o r alcohol, and is completely
miscible with all solvents ; i t s salts are deliquescent, and undergo rapid
decomposition a t t h e ordinary temperature. A slightly impure specimen had D:6'5 0.9708.
This compound dissolves silver oxide and
aluminium hydroxide, b u t not cupric hydroxide. It gives a black precipitate with mercurous nitrate and a white precipitate with mercuric
chloride. The hydrochloride melts at 9 1' (deconip.).
Pinner has shown t h a t imino-ethers decompose slowly at t h e ordinary temperature, and more quickly on heating, into t h e iiitrile and
alcohol from wbich they were prepared. An analogous decomposition
has now been observed with some of t h e isocarbamides. Thus when
trirnethylisocarbamide is heated a t 100" in a sealed tube, it ciecomposes
into dimethylcyanamide and methyl alcohol. Under similar conditions, ethylisocarbamide yields ethyl alcohol and melamine, together
with small quantities of dicyanodiamide.
E. G .

Guanidine Perchromate. KARL A.
BUCHNER
(Be?..,1909, 42, 2773--2'776).-When

HOFMANN
and KARL

guanidine carbonate,
water, and chromium trioxide are warmed at 30-35O t o expel carbon
dioxide, and then treated at 0' with 33% hydrogen peroxidg, a precipitate of guanidine perchomccte, (CN,H,)3Ct'O!,H20, is obtained. It
forms small, brownish-yellow, double-refracting prisms, yields 7
equivalents of oxygen with 2% sodium hydroxide, 13 equivalents
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with alkaline potassium permanganate, 9 equivalents with 15%
sulphuric acid, 12 equivalents with acidified potassium permanganate,
forms the usual blue solution with ether and dilute sulphuric acid, and
is decomposed by boiling water, forming guanidine chromate. Since
the potassium salt, K,CrO,, is obtained by treatment with 15%pokassium
chloride at a low temperature, guanidine perchrornate is a true salt and
not a metal ammonia.
c. s.

New Method of Preparing Ammonium Thiocyanate and
(Gaxzetta, 1909, 39, i,
Thiocarbamide. GIUSEPPEINGIIILLERI
634-639).-When
6 grams of carbon disulphide and 8 grams of
ammonium carbonate are heated together in a sealed tube at 100-110',
they

react,

giving

ammohiurn

NH;O*CO*O*NH4= H,O

temperature is kept a t 120-130°,

thus : CS2 +
If, however, the

dithiocsrbamate,

+ CO, + NH,*CS*S*NH,.

ammonium thiocyanate is formed :

NH,*CS*S*NH,=.H,S + NH,-NCS, whilst a t 160' a quantitative yield
of thiocarbamide is obtained.
The interaction of carbon disulphide and ammonium carbonate in
presence of alcohol at the ordinary pressure gives a quantitative yield
of ammonium thiocyanate, whilst at 160' in a sealed tube these
compounds give a product having the same xn. p. as diethylthiocarbamide.
T. H. P.

Reaction between Ferric Compounds and Thiocyanates.
BONGIOYANNI (BOll. Chim. i%Y???,., 1909, 48, 483-485).-

CORRADO

Reply to Brioni's criticisms (this vol., i, 92) on the author's work on
this subject (Abstr., 1908, i, 770, S59).
T. H. P.

Hexathiocyano-salts of Molybdenum, JOHANNA
MAAS and
JULIUS
SAND(Ber., 1909, 42, 2642-2646.
Compare Abstr., 1908,
i, 397, 513, 961 ; Kosenheim and Garfunkel, ibid., i, 614; Rosenheim,
this vol., i, 558).-The
potassium an$ ammonium salts have not
similar compositions, as stated by Rosenheim, but are to be represented by the formulz K,Mo( SCN),H2O,4H,O and
(NH 4 ) 8 M SCN),H,O,
~(
3H,O.
The corresponding acetates are strictly isomorphous, arid have the
analogous formulz K,MO{SCN)~,H,O,HOACand
(NH,),Mo( SCN),,H,O,HOAc.
The thiocyanate can be determined accurately in the case of the
complex molybdenum salts, although not with complex thiocyanochromium compounds.
J. J. S.

Prussian Blue and Turnbull's Blue. KARL A. HOFMANN
reply to Miiller and
( J . yr. Chern., 1909, ii, 80, 150--152).-1n
Stanisch (this vol., i, 142), the author reaffirms his opinion t h a t soluble
Prussian blue and soluble Turnbull's blue are identical. They have
the composition KFe"'[Fe(CN),],xH,O, and behave alike optically and
towards water, ammonium hydroxide, oxalic acid, ammonium oxalate,
and ammonium tartrate.
c. s.

ODDO
New Method of Preparing Nitrosobenzene. BERNARDO
1909, 39, i, 659--66l).--Nitrosobenzene
may be prepared

G'uxzetta,
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i n 56% yield by the action of nitrosyl chloride on magnesium phenyl
T. H. P.
bromide : MgPhBr + NOCl = MgBrCl + Ph*NO.

Course of the Addition of Bromine t o C o n j u g a t e d Ethylene
L i n k i n g s . FRITZSTRAUS
(Ber., 1909, 42, ZS66--2885).-With
the
object of testing the accuracy of Thiele's theory that in the formation
of a bromine additive compound of a substance containing the
conjugated ethylene linking, the bromine atoms attach themselves in
the as-position, the author has studied the action of ozone on the
bromine additive compound of s-diphenylbutadienc,
CHPh:CH*CH:CHPh.
A substance of the formula (I)should on oxidation with ozone break
a t the double linking to give t w o molecules of brornophenylacetaldehyde, whereas a substance of the constitution (11) should give
a mixture of di bromocinnamaldehyde with benzaldehyde :
(I.) CHPhBr*CH:C€I*CHPhBr -+- 2 CHPhBr*CHO.
(TI,) CHPhBr*CHBr*CH:CHPh -+ CHPhBr*CHBr*CHO+ CHPIiO.
The latter reaction was found t o take place on passing a current of
ozone through a solution of the dibromide in carbon tetrachloride
solution, and it follows from this that the bromine atorzs were added
i n the 1 :2-position, and not in the as-position as required by the
theory. The dibromocinnamaldehyde was identified by conversion
into the crystalline monobromo-derivative or into Ej- bromostyrene,
whilst the benzaldehyde was identified in the form of benzoic acid.
Similarly, by subjecting the dibromo-additive compound of monophenylbutadiene, CHPh:CH*CH:CH,, to the action of ozone, the
author obtained a mixture of benzsldehyde with a brominated
aliphatic aldehyde, which, however, could not be identified. Since
these substances must have been produced by the oxidation of a
compound of the constitution WPh:CH*CHBr*CH,Br, it follotvs t h a t
the bromine atoms were added in the y8-position. The addition of
hydrogen to both mono - and di-phenylbutadiene, hoLvever, takes place
in accordance with Thiele's theory in the a&position, and when
butadiene itself is exposed to the action of bromine, both the as- and
the aP-dibromides are produced; i t has fiirther been shown by
Wieland t h a t the additive compound formed from diphenylbutadiene
and nitrogen peroxide is a n as-compound of the formula
NO,'CHPh*CH :CH *CHPh*NO,.
The similarity in action which is thus seen t o subsist between
hydrogen and nitrogen peroxide as opposed to bromine may be
explained by assuming t h a t hydrogen is added o n i n the atomic form,
and that the nitrogen peroxide when dissolved i n organic solvents
acts as a simple molecule, and, accordingly, in both cases the substance
to be added is present in the form i n which i t is to be addel on, whereas
in the case of bromine the addition is molecular.
P. H.
C y a n o b e n a y l a m i n e s . OTTO FISCHER
and H. WOLTER
(J.yr.
Chem., 1909, [ii]. 80, 102-1 12).--Diiring unsuccessful attempts t o
prepare o-cyanobenz~ldehyde,the following new compounds have been
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obtained. o-Cyanobenzylaniline does not form a nitroso-derivative.
p-Cpnobenxylaniline, CN-C,H,*CH,*NHPh, m. p. 86", obtained from
aniline and p-cyanobenzyl chloride at 90°, forms a' hydrochloride,
C14H12N2,HCl,m. p, 2 15' (decornp.), and a nitroso-derivative, C,,H,,ON,,
m. p. 90", and is oxidised in acetone by aqueous potassium permanganate t o p-cyanol;enxanilide, CN*C,H,*CO*NHPh, m. p. 178-1 79",
Di-p-cyanobenzylaniline, C22E€17N3,
m. p. 181-1 88", is a by-product
in the preparation of p-cyanobenzylaniline. m-Cyanobenxylaniline,
m. p. 703,is prepared in a similar manner to the para-isomeride, and
forms a hydrochloride, picrccte, m. p. 158", and nitrosoamine, m. p. 63".
o-Cyanobenzylme~l~ykanzine,
m. p. 100-1 05', prepared from o-cyanobenzyl chloride and 33.5% methylamine, forms a hydrochloride,
C,Hl,N2,HC1,2H20, and an aurichloride, but not a nitrosoamine.
o-Cytcnobenxyldimetlryl-p-phenyle~zediccnzine,
Cl,H17N,, m. p. 135", forms
a hydrochloride, C,6H,7N,,HC1,3H,0, a n orange-red picrate, darkening
at 185" and decomposing at 200°, and with nitrous acid a red nitrom. p. 139".
compound, C16H1602N4,
p-Cyano benzyld tnzethy l -p-pl~eizylenediccinine,m. p. 183', forms a yellow
nitrosoamine, C,,H,,ON,, m. p. 105-106", which is converted by dilute
sulphuric acid in to p-c yano ben zsldehy de.
c. s.

Constituents of C o a l Tar. Ethylbenzene. GUSTAV SCHULTZ
and A SANDER
(Ber., 1909, 42, 2633-2636.
Compare Noelting and
Palmar, Abstr., 1891, 1197).-Dinitrocthylbenzeue
(Weismeiller,
Abstr., 1900, i, 291) has b. p. 163'/10 mm., 167.8'/13 mm.,
178*5'/1S mm., 187"/24*5 mm., and 195.5'/33 mm., and vhen reduced
with a.mmonium siilphide yields 2-nitro-4-amino-l-ethylbenzene,
NO,*C,H,Et*NH,, which crystallises from light petroleum in orangeyellow prisms, rn. p. 43-44',
The acetyl derivative, C,,H,,O,N,, forms
yellowish-brown crystals, m. p. 100-1 01".
Trinitroethylbenzene (Weisweiller, Zoc. cit.) yields coloured additive
compounds with arylamines and aromatic hydrocarbons.
W i t h aniline it yields light red prisms, m. p. 45'; with p-toluidine,
blood-red needles, m. p. 2.5". The corresponding compound of trinitrotoluene and p-toluidine has m. p. 69-70',
Trinitroethylbenzene and o-toluidine yield blood-red prisms, m. p.
35". With monomethylaniline the nitro-compound yields red prisms,
m. p. 44' ; with m-4-xylidine) red prisms, m. p. 52'; with benzidine,
black prisms, m. p. 73"; with o-tolidine, violet-black prisms, m. p. 85' ;
with a-naphthylamine, wine-red plates, m. p. 72-73'
; with P-naphthylamine, purplish-red needles, m. p. 61-63')
and with naphthalene,
yellow prisms, m. p. 58". All these compounds contain 1 molecule of
nitro-compound united with 1 molecule of amine or hydrocarbon, and
they are all comparatively unstable (compare Trans., 1901, 79, 522 ;
1903, 83, 1334).
When reduced with ammonium sul phide, the trinitro-compound
C,H,O,N,, which crystallises from
yields ~-din~troc6minoethy1benzene,
light petroleum in lemon-yellow prisms, m. p. 110".
J. J. S.
Abnormal S a l t s . 11. ANTOSI KORCZYT~SKI
(Bull. Acad. sci.
Cracow, 1909, 610-627.
Compare Abstr., 1908, i, 977).-1t has been

View Article Online

640

ABSTRACTS OF CHEMICAL PAPERS.

shown previously t h a t the tendency of substituted phenols to form
abnormal ammonium salts at the ordinary temperature or at 0' to 1'7"
is conditioned by the presence and the position of certain atoms or
groups in the acidic substance, and that substituents in the di-orthopositions exert the greatest influence. The investigation has been
extended to include fifty-eight substituted phenols, cresols, naphthols,
henzoic and cinnamic acids, the substi tiients being nitro-groups and
halogens, with the following results. I n nitrophenols and nitrobenzoic
acids the tendency t o abnormal salt formation is greatest when the
nitro-group is in the para-position, but in nitrocinnamic acids when
the substituent is i n the ortho-position, and so also i n monohaloid
benzoic acids, I n clinitrophenols the tendency is greatest in the
2 : 6-compound, but i n halogen disubstituted cresols, abnormal salt formation is most marked when the halogen atoms are in the o:p-positions with
respect t o the hydroxyl group. The fact that 2 : 4-dinitro-1-naphthol
absorbs 1 mol. NH,, whilst 1 : 6-dinitro-2-naphthol absorbs 3, is
explicable by Kaufler's stereo-formula of naphthalene, according to
which positions 1 and 6 are di-ortho with respect to position 2. When a
halogen atom in 2 : 4 : 6-trihalogenphenols is replaced by a nitro-group,
the tendency is, or is not, diminished according as the nitro-group is in
the ortho- or t.he para-position to the hydroxyl group. When a nitrogroup in 2 : 4:6-trinitrophenol is replaced by a halogen atom, the
tendency is not diminished when the halogen is in the ortho-position,
and in the para-position only when the halogen atom is iodine.
It is remarkable t h a t tho addition of ammonia to nitrophenols is
most favoured when the nitro-group is in t h a t position in which i t most
hinders the addition of hydrogen chloride to the corresponding nitroaniline.
c. s.
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The Oxidation of Phenol. The Effect of Some Forms of
Light and of Active Oxygen on Phenol and Anisole. HARRY
D. GIBBS(PhilippineJ. Sci.,1909, 4, 133-151.
Compare this vol., i,
221, and Kohn and Freyer, J. Soc. Chem. Ind., 1893, 12, Ill).-Pure
phenol remains colourless in sunlight when in contact with the
indifferent gases, hydrogen, nitrogen, and carbon dioxide, but is
coloured i n the presence of oxygen. I n the dark, the rate is not
appreciable a t the ordinary temperature, but increases with rise of
temperature. It can be measured a t loo", and at t h e boiling point of
phenol is fairly rapid. I n sunlight the rate of coloration is rapid, and
increases directly with the temperature, The coloration is due to
oxidation, and the principal products formed are quinol, p-benzoquinone,
and catechol, together with some carbon dioxide. The coloration itself is
probably due to the formation of quinone condensation products, of
which the red compound, phenoquinone, is one.
Ozone reacts readily with phenol, yielding quinol, p-benzoquinone,
catechol, glyoxylic acid, and carbon dioxide. A n ozonide was not
isolated. Anodic oxygen also reacts readily with phenol, yielding
p-benzoquinone. The experiments lead t o the conclusion t h a t the
activity is not dne t o oxygen gawons ions.
'Ihe nature of' t h e glass through which the sunlight passe:, has a n
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influence on the rate of the reaction. Glasses which absorb ultra-violet
rays most completely have the greatest retarding effect.
Ozone could not be detected in pure dry oxygen sealed in a glass
tube and exposed to sunlight. The altitude of the sun, the thickness
of the atmosphere through which i t passes, and the atmospheric
conditions influence the rate of co!oration.
Anisole is not coloured by oxygen or ozone in the presence of
sunliglit.
The reactivity of phenol is augmented by the absorbed wave-lengths
a t about X 291 to X 243.
The purest phenol can only bo obtained by distillation in a n
atmosphere free from oxygen.
J. J. S.

Phenolsulphonic Acid Method for the Estimation of
Nitrates in Water. I. Composition of the Reagent and of
the Reaction Product. E h m 31. CHAMOTand D. S. PRATT
(J.
Amw. Chem. Soc., 1909, 31, 928-928).--8
study of the standard
phenolsulphonic acid emploj-ed for the estimation of nitrates i n
water has shown' that it contains phenol-3 :4-disulphonic acid,
together with small quantities of p-phenolsulphonic acid, and t h a t
the yellow coloration produced i n the reaction is not due t o
picric acid, as is generally supposed, but to a n alkali nitrophenolsulphonate.
An investigation has been made of the barium salts of the phenolsulphonic acids, and the observations of Obermiller (Abstr., 1907, i,
9 10) on barium o-phenolsulphonate and phenol-2 : 4-disulphonate are
confirmed. Barium p-phenolsulphonate,
(OH*C,H,* SO,),Ba,H,O,
forms rosettes of slender, white, silky needle;. It is shown that
mixtures of the phenolsulphonic acids can be analysed micro-chemically
by means of these salts, the crystalline forms of which are depicted by
micro-photographs.
When o-phenolsulphonic acid is added t o nitrates and afterwards
diluted and rendered alkaline, a dark green solution is obtained
without any yellow tint. p-Phenolsulphonic acid does not react with
nitrates in the cold, but on heating it behaves in the same may as the
ortho-acid. Phenol-2 : 4-disulphonic acid reacts to form pure yellow
solutions. If the mono-acids are submitted to prolonged heating with
the nitrate, greenish-yellow solutions are produced, owing to the
conversion of some of the mono-acid into the di-acid.
E.G.
A bibliography of the subject is appended.

Dibeneylideneacetone [Distyryl Ketone] and TriphenylVON BAEYER
(Bey., l909,42,2624--2633).-Phenol
methane. ADOLF
crystals turn brown immediately when brought into contact with
triphenylmethyl chloride. When gently warmed, a deep brown
solution is obtained; when this is heated more strongly, the colour
disappears, but is restored on cooling.
The reaction between the two compounds is accompanied by the
evolution of hydrogen chloride. It has not been found poseible t o
isolate a definite additive compound from the brown solution, as the
VOL. XCVI.

i.
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addition of diluents immediately destroys the colour. The addition of
water produces hydrogen chloride and triphenylcarbinol, or, if the
mixture has stood for some time, hydroxytetraphenylmethane (Abstr. ,
1902, i, 769). The coloration is not due to the presence of hydroxytetraphenylmethnne or to u-pl~enoxytriphertylmetAalze. The latter
compound, CPh,*OPh, prepared by the action of triphenylmethyl
chloride on potassium phenoxide, crystallises from a mixture of ether
and light petroleum in six-sided plates or prisms, m. p. 103'. This
ether is stable towards alkalis, but is immediately hydrolysed by acids.
The following phenols produce intense brown colorations with
triphenylmsthyl chloride : phenol, m- and p-cresols, p - and o-chlorophenols, p-nitrophenol, quinol, and its monomethyl ether, reeorcinol
and its monomethyl ether, catechol, pyrogallol, ethyl p-hydroxybenzoate, p-hydroxybenzaldehyde, U - and P-naphthol. W i t h o-cresol
and 1 : 3 : 4-xylenol it is necessary to use a large amount of chloride
in order to produce an intense coloration, and o-nitrophenol, picric
acid, trichlorophenol, thymol, guaiacol, ethyl salicylate, and salicylaldehyde do not give a colorstion. Some of the latter, however, give
a brown coloration with the chloride in tho presence of a little stannic
chloride.
Tri-p-chloro- and tri-p-bromo-phenylmethyl chlorides dissolve in
phenol t o brown solutions, whereas the corresponding iodo-derivative
gives a reddish-violet coloration. Tri-o-anisylmethyl chloride gives a
blue coloration with phenol or guaiacol. The additive compounds,
which are undoubtedly formed, do not appear to be quinonoid compounds, as suggested by Gomberg.
IIydroxymethoxytetrapl~en~Zrnethune,CPh,*C,H,( OH)*OMe, prepared by the action of triphenylmethyl chloride on guaiacol in t h e
presence of stannic chloride, crystallises in colourless needles or prisms,
m. p. 220'.
It is suggested t h a t in triphenylmethyl the free linking of the
carbon atom unites with the centric valencies of the benzene rings,
thus destroying the symmetry of these rings and producing colour.
J. J. S.

Presence of 5 :6-Dimethoxy-3 :4-methylenedioxy-l-allylbenzene in Oil of Samphire. MAWELD E L ~ P I N
(Conzpt.
E
revzd.,
1909, 149, 215-217.*
Compare Borde, Bull. Sci. pharnz., 1909, 18,
132).-The' portion of the oil of samphire (Critlmzum rnnritinum)
boiling above 200' at ordinary pressure has been separated into two
fractions : (1) a dextrorotatory fraction, b. p. 90-95'/13
mm., constituting 5%of the original oil ;(ii) a n optically inactive fraction, b. p.
157-158"/13 mm., Dl 1.1753, which constitutes 40% of the oil and has
been identified with 5 : 6-dimethoxy-3 : 4-metbylenedioxy-l-allylbenzene
(Thorns, Abstr., 1904, i, 742).
Oxidation of isoapiole with mercuric oxide and iodine furnishes
5 : 6-dimethoxy-3 : 4-methyZenedioxyhydrcbtropaZdehyde7
C,H,O,-C HMe*CHO,
b. p. 189'/17 mm., D: 1.2567, (ng 1.53191 ; its oxiine has m. p. 102';
the semicurbaxone has m. p. 148'. Oxidation of the aldehyde leads
* and BuII. SOC.
c h h , 1909, [iv], 5, 926-930.
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t o the formation OF the corresponding m i d , C,,H,,O,, m. p. 119', and
5 : 6-dimethoxy-3 : 4-methyZenedioxyucetopheno?~e,C,H,O,*CONe, m. p.
85-89',
which can be further oxidised to the ketonic acid,
C, H,O,*CO* C0,H.
w. 0. w.

ZINCKEand W. FROHNEBERG
(Ber., 1909,
Dithioquinol. THEODOR
42, 2721--3736).-The
authors have prepared a number of derivatives
of dithioquinol. 4 ; 4'-Disulpohido-di- benzenesuZphony I chloride,
S,(C~H,*SO,C9,
prepared by treating the corresponding potassium salt with phosphoryl
chloride, forms large, square crystals, m. p. 142'; the dianilide,
C,4H2004N

'49

crystallises i n white needles, m. p. 189-190'.
On reduction with
zinc dust and hydrochloric acid i n alcoholic solution, the dichloride
yields dithioquinol, SH*C,H,*SH; the diucetyl derivative, C,,H,oO,S,,
of which crystallises in white tablets, m. p. 126'.
Oxidising
agents convert dithioquinol into a yellow, amorphous sulphide,
(C6H4S2)n,which is also the first product of the action of chlorine
or bromine. On chlorination, dithioquinol is converted into benzene1 : 4-disulphonyl chloride, m. p. 138" (Korner and Monselise, this
Journ., 1877, i, 81, give 131'). Benzene-1 :4-disuZphonanilide forms
oolourless tablets, m. p. 248'.
Bromination of dithioquinol leads
t o the formation of benzene- 1 : 4-disulphonyl bromide, C,H,( SO,Br),,
colourless needles, m. p. 148'. 1 : 4-Dimethyltl~iolbenxene,C,H,(SMe),,
prepared by methylating dithioquinol, best with methyl sulphate,
crystallises in colourless, pearlyleaflets, m. p. 85', and has a characteristic
odour. On oxidation with nitric acid, or by treating the tetrabromide
(see below) with dilute alkali, phenyleme 1 : 4-dimet?~yldisuZphoxide,
C,H,( SOMe),, is formed ; this crystallises i n large, colourless, rhombic
tablets or stumpy needles, m. p. 188', and with mercuric chloride gives
a characteristic compound, C,H,(SOMe),,HgCl,, crystallising in white
needles, m. p. 220'. On oxidising the disulphoxide with nitric and
hydrochloric acids, it is converted into phenylene-l :4-dimetii?/ZdisuZphone,
C,H,(SO,Me),, which crystallises in colourless, rhombic tablets, m. p.
258-2 60'.
1-Methy!thiolphenyl 4-methyZsulphoxide, SMe*C,H4*80Me,
prepared by the action of finely divided silver on t h e dibromide,
SMeBr,*C,H,*SOMe
(see below), crystallises in long, colourless needles, m. p. I02O; with
mercuric chloride it gives a compound crystallising in long needles.
1 : 4-Dimethylthiolbenxene tetrabvomide, C6H,(SMeBr2)2,prepared either
by the action of hydrogen bromide on phenylene 1 : 4-dimethyldisulphoxide or by the addition of bromine to 1: 4-dimethylthiolbenzene,
forms dark red needles, m. p. 87-90° (decornp.) ; the compound occurs
i n two modifications, the second being obtained by recrystallising the
dark red needles just described from carefully dried chloroform, and
forming thick tablets or columns, m. p. 107-109° (decornp.), which are
almost black in reflected, and dark garnet-red in transmitted, light.
On exposure to moist air, the tetrabromide decomposes into hydrogen
bromide and the disulphoxide; when the solution is evaporated in a
vacuum, however, the tetrabromide is regenerated. With mercuric
chloride the coinpound, C,H,(SOMe),,HgBr,, large needles, m. p. 225O,
Y Y 2
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is obtained. On treating the tetrabromide with 33% alkali, bromine
is removed and 1 :4-dimethylthiolbenzene is formed, By the action
of sodium methoxide and methyl alcohol on the tetrabromide, the chief
product is 1 :4-dimethylthiolbenzene, some 1-methylthiolphenyl 4methylsulphoxide is also formed, and on one occasion a substance
crystallising in stout, rhombic tablets, m. p. 14So, was obtained.
1-Metl~ylthioZphen?/l4-methylsulplioxide dibroniicle,
SAfeBr2*U,H;SOiMe,
prepared by passing hydrogen bromide into a chloroform solution of
phenylene 1 : 4-dimethyldisulphoxide, forms yellow needles, m. p. 74"
(decomp.). 1 : 4-DinzethyZtliiolbe?~~enetetraiodide, C6114(SMe12),, is
prepared by treating the disulphoxide with concentrated hydriodic
acid or by the addition of iodine to 1 : 4-dimethylthio1t)enzene. It
crystallises i n long, almost black needles, m. p. 82-S9"
(decomp.).
I n distinction from the tetrabromide i t is very stable, but the iodine is
readily eliminated by the usual agents. When niixed with glacial
acetic acid and subjected t o the action of a stream of chlorine, it
dissolves, and iodine trichloride and benzene-1 : 4-disulphonyl chloride
are formed ; when chlorinated i n presence of chloroform, however, a
yellow, crystalline compound, C,Hi,0,C16T2S,, is produced, which, in
presence of methyl alcohol, yields phenylene 1 : 4-dimethylsulphone.
1 : 4-Dibronzo-2 : 5-dimethylthioZbenxene, C6H,Br2(SMe),, prepared by
heating a mixture of dimet hylthiolbenzene, bromine, and glacial acetic
acid, crystallises in colourless needles, m. p. 198O. On treatment with
zinc dust and hydrochloric acid in glacial acetic acid solution, dimethylthiolbenzene is regenerated, and the dibromo-compound forms a n
additive conapound with bromine, which crystallises in long, dark red
needles, m. p. 80-90' (decomp.). The dibromo-compound also yields
an additive compound with iodine, which on treatment with chlorine
furnishes dibromobenzenedisulphonyl chloride, 1 : 4-Di-ti.ic?~loroi,zet~~yZthiolbenxene, CC1,*S*C6H;S*CCl3, prepared by chlorinating the corresponding dimethylthiolbenzene in chloroform solution, crystallises in
white needles, m. p. 148' ; on reduction with zinc dust in glacial acetic
acidsolution, it yields dithioquinol and dimethyl sulphide; with alcoholic
potash it gives dithioquinol, and, on warming with aniline, ditliioquinol and triphenylguanidine are produced. P?$enyZem 1 : 4-di-trichEoromethyZsuZphoxide, CCI,* SO*C,H,*SO*CCI,, prepared by chlorinating the disulphoxide or by oxidising 1 : 4-di-trichloromethylthiolbenzene
with hydrogen peroxide in glacial acetic acid solution, crystallises in
colourlees tablets or leaflets, m. p. 192' ; on reduction with zinc dust in
acetic acid solution, dimethyl sulphide is produced,
J. C. C.

Addition of Dimethyl Sulphate t o Thiophenol Ethers.
KARLAUWERS
and F. ARNDT(Ber., 1909, 42, 2713-2715).-1n
the
interaction between p-methylthioltoluene and dimethyl sulphate (this
vol., j, 175) a by-product is always obtained, which has now been
found to be the additive product, p-tolyldimethylsulphonium methyl
suZphate, C,H,Me*SMe,*O*SO,.OMe. It is readily prepared by warm ing equimolecular quantities of its components on the water-bath. It
crystallises in glistening leaflets, m. p. 970 The compound dissociates
on distillation, a r d is decomposed on heating with alkalis. When
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p-ethylthioltoluene is substituted for LZic methyl compound i n this
reaction, p-toZylmethy lethy Zsulphoniuna methy I sulphate, a colourless,
odourless, viscid oil, solidifying at a low temperature 60 a transparent,
glassy mass, is produced. On heating alone or with soda-lime, it
decomposes into p-methylthioltoluene and methyl ethyl sulphate. In
this way it i s possible to convert the ethyl ether of a thiophenol into
the corresponding methyl ether. No similar additive products are
obtained when diethyl sulphide or methyl iodide are used instead of
dimethyl sulphate.
J. C. 0.

A Reaction of Aromatic ‘Inner Anhydrides and AnhydrideBARDACH
(Zeitsch. anal. Chem., 1909,
forming Compounds. BRUNO
48, 438-44S).-l’he
reaction of proteins recently described (Abstr.,
1908, ii, 332) has been more fully investigated, and i t is found t h a t
t h e thin, yellow needles which are obtained as precipitate in place of
iodoform, although they have not yet been obtained perfectly pure,
contain 91.78% iodine, and have m. p. about 141-143’ (decomp.). I n
the presence of internal aromatic anhydrides, o r substances which under
given conditions form anhydrides, iodine and potassium iodide in
alkaline acetone solution do not yield iodoform, but a similar yellow,
crystalline iodine compound. From numerous experiments the
conclusion is drawn that aromatic hydrosy-acids containing long sidechains i n positions favourable to anhydride formation, also polyhydroxyketones, form anhydrides under the conditions of this test. It is found
possible by using this test to ascertain directly whether a n aromatic
J. V. E.
substance forms a n anhydride.

New Method of Ester Formation by the Action of Chloro(Bey., 1909, 42,
carbonic Esters on Acids. ALFRED
EINHORN
2’772-2773).-Herzog’s
claim (this vol., i, 568) is not original, since
the author has already shown (this vol., i, 568) that esters and
anhydrides of benzoic and p-nitrobenzoic acids are obtained by t h e
c. s.
action of ethyl chlorocarbonate on the two acids.

Aromatic Nitroso-compounds, Azomethinecarboxylic Acids,
and the Preparation of Benzoquinoneoximecarboxylic Acid.
JOSEF
HOUIIEN,
WALTERBKASSERT,
and LEOXTTIKGER( B e y . , 1909, 42,
2745-2759).-5-Nitroso-N-methylanthranilic
acid (Houben and
Brassert, A bstr., 190S, i, 27), in aqueous alkaline solution, apparently
undergoes intramolecular change, thus : NO*C,H,(CO,H)*NHMe -+
NOH:C,H,(CO,H):NIVle.
Confirmation of this is afforded by the fact
that, in anhydrous solvents, such as sodium alkploxides, the acid condenses qnantitatively with compounds containing a n “acidic” metbylene
group, whilst in aqueous alkaline solution only a small yield is obtained.
I t is possible, also, to condense the ester of the acid, in presence of
sodium a1kyloxide, to azomethine compounds without hydrolysis
taking place. Dyes analogous to those of the phenazine series are
also produced by condensing the acid or its ester with aniline hydrochloride, @-phenylnaphthylamine, P-ethylnaphthylamine, diphenylnz-phenylenediamine, ditolylnaphthylenediamine, tolylenediamine, etc.,
in glacial acetic acid solution in the presence of hydrogen chloride, On
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treatment with magnesium or zinc in ammonium chloride solution, the
acid is first decolorised, and is then gradually transformed into an
intensely blue dye. The authors have also discovered t h a t p-benzoquinoneoximecarboxylic acid can readily be prepared in good yield by
treating nitrosomethylanthranilic acid with cold dilute alkali hydroxide
for a short time.
The acid can be condensed with various agents in a similar manner
to nitrosomethylanthranilic acid.
5-Nitroso-N-methylanthranilic acid is readily prepared by treating a
hydrochloric acid solution of methylanthranilic acid with sodium
nitrite ; the methyl ester crystallises in small, bright green needles,
m. p. 119' (cow.), and the ethyl ester forms small, grass-green needles,
m. p. 87-88'.
5-Nitroso-N-ethylanthranilicacid, NO-C,H,(CO,H)*NHEt, prepared
by the action of a cold alcoholic solution of hydrogen chloride on
o-ethylnitrosoaminebenzoic acid, or by treating ethylanthranilic acid
with concentrated hydrochloric acid and sodium nit rite, crystallises in
bright green, rectangular, prismatic rods, m. p. 152' (decomp.). The
condensation of 5-nitroso-N-methylanthranilicacid with phenylacetonitrile in the presence of sodium ethoxide leads to the production
of 4-meth?jlccm~no-3-carboxyp?~e~ayI-~-cyanoaxophenylmet~~~ne,
NHMe*C,H,(CO,H)*N :CPh.CN,
which is a yellowish-red dye, m. p. 223-224';
the sodium salt forms
red needles. 4'-Nitro-4-methyZamino-3-carboxyphenyl-p-cyanoazophen~lrnethine, similarly obtained from the nitroso-acid and p-nitrophenylacetonitrile, crystallises in dark red needles, m. p. 260'; t h e sodium
salt isldark red. Ethyl 4-nzeth~Zanaino-3-ca~boxyp~enyI-p-cyanoaxoinethinecarbox$ate, NHMe*C6H,(C02H)*N:C(CN)*C0,Et, prepared by condensing 5-nitrosoniethylanthranilic acid and ethyl cyanoacetate, is a red
substance, m. p. 2 03-2 04'.
4'- Nitro-4-methylamino - 3-carbomethoxypheny l-p-cyanoaxophenylrnethine,
NH&* C,H,( C0,Me) *N:C(CN)*C,H4*N0,,
prepared by condensing methyl 5-nitrosomethylanthranilate with p-nitrophenylacetonitrile, crystallises in reddish- brown needles with a blne
reflex, m. p. 200-201';
it forms a colourless salt with concentrated
sulphuric acid. Reduction of 5-nitrosomethylanthranilic acid in
ammoniacal solution with ammonium chloride and magnesium
furnishes a blue dye resembling indigotin, which probably has the
constitution NHMe*C,H,(CO,H)(NH,)*N:C,H,(CO,H):NMe.
[With ERICEI
'I(ELLNER.]-p-Ben~~quin~neoximecarboxy~~c
acid may
readily be prepared by the action of cold concentrated sodium
hydroxide on 5-nitrosomethylanthrnnilic'.'acid. When condensed with
p-ni tropheny lacetonitrile it yields 4'-nitro-4 -hydroxy - 3-carboxyphenylp-cyanoaxophenylmethine, OH *C,H,(C0,H) ON:C( CN) C,H, NO,, formJ. C. C.
i n g dull yellow crystals, m. p. 231-236'.

Thiohydroxamic Acids. LIVIOCAMBI (Atti B. Accad. Lincei,
O).- T/~iobenzhydroxnnaicacid,
CXPh*NH*OH,

1909, [v], 18,i, 687-69

prepared by the action of hydroxylninine on dithiobenzoic acid :
Ph*CS,H + NH2*OH= CSPh*NH*OH+ H2S, is very unstable,
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decomposing mostly according to the equation : CSPh*h'H*OH=
Ph*CN S + H,O.
I t s solution gives with ferric chloride a violetblue coloration, or with excess, a black precipitate. Its benzyl ester,
OH*N:CPh*S*CH,Ph, m. p. 120-1 22', yields a benxoyl derivative,
OBz*N:CPh*S*CH,Ph, separating from alcohol in crystals, m. p. 135O.
I t s dibenxoyl derivative, OBz*N:CPh*SBz, crystallises from alcohol i n
small, colourless prisms, m. p. 90-92'.
This dibenzoyl compound,
like that of P-benzhydroxamic acid, is not hydrolysed by dilute
hydrochloric acid, but is decomposed by alcoholic potassium hydroxide,
partly with formation of thiobenzhydroxamic and benzoic acids :
NOEz:CPh*SBz + 2H,O = OH*N:CPh*SH+ 2Ph*CO,H, and partly into
benzhydroxamic, thiobenzoic, and benzoic acids : OBz*N:CPh*SBz+
2H20= OH*N:CPh*OH+ Ph*CO*SH+ Ph*CO,H.
T.H. P.
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S a p o n i f i c a t i o n of Phenylisonitroacetonitrile t o the Amide
by means of Hydrogen Peroxide. A. J. VAN PESKI,jun, (Bey.,
1909, 42, 2763-2764).-When
sodium phenylisonitroacetonitrile is
treated with hydrogen peroxide in presence of sodium hydroxide,
sodium pheiaylisonitroacetamide, N0,Na:CPh*CO*NH2, is formed ; it
separates on evaporation of its alcoholic solution i n a vacuum in
small, white rods. W i t h bromine it yields a-bromonitrophenylcccetamide,
NO,*CBrPh*CO*NH,, which crystallises in small, white needles, m. p.
113", and when heated above its m. p. decomposes into bromine, nitric
oxide, and phenylglyoxylarnide.
J. C. C.
[with
Cinnamic Acids of Different Origin. EMILERLENMEYER
OTTO HERZand G. HILQENDORFF] (Ber., 1909, 42, 2649-2655.
Compare this vol., i, 156).-Small
amounts of hetero-P-cinnamic acid
appear to be present in storax-cinnamic acids obtained from different
naturai sources. The presence of this acid mas shown by fractionating
the ester carefully and hydrolysing the residue, when either synthetic
cinnamic or hetero-cinnamic acid is obtained. Control experiments
proved that the storax ester is not transformed into t.he hetero-ester
when heated.
The cinnamic acid obtained from styryl methyl ketone is a mixture of
the storax and hetero-acids. Benxylidenemalonic acid appears t o
exist i n two forms, one of which yields storax acid by the loss of
carbon dioxide, and the other, under similar conditions, the heteroacid.
The acid obtained by Perkin's synthesis and also by Claisen's
condensation (Abstr., 1890, 891) is a mixture of the storax and
hetero-acids (synthetical cinnamic acid).
When phenylpropiolic acid is reduced, some 50% of storax-cinnamic
acid is obtained; the remainder of the propiolic acid undergoes
decomposition? yielding phenylacetylene. The propiolic acid prepared
from storax-cinnnmic acid gives a much better yield of storax acid
when reduced. The phenyl propiolic acid, prepared from the heteroP-acid, has m. p. 13S0, and when reduced yields the hetero-acid or
J. J. S,
mixtures of the hetero- and storax acids.
'
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Differences in the Cinnamic Acids due to the Synthetical
[with OTTO HERZand G.
Materials Used. EMILERLENMEYER
HILGENDORFF] (Bey., 1909, 42, 2655-2675.
Compare preceding
abstract).-Ordinary
benzaldehyde contains two constituents, the more
volatile of these yields storax-cinnamic acid by Perkin’s synthesis, and
the less volatile, hetero-P-cinnamic acid. The separation of the two
constituents can be accomplished by I epeated fractionation.
Natural benzaldehyde, which contains hydrogen cyanide, yields as
chief condensation product storax acid, whereas the same aldehyde
when freed from hydrogen cyanide yields synthetical cinnamic acid.
When hetero-cinnamic acid is oxidised to benzaldehyde and this is
then condensed with sodium acetate and acetic anhydride, the product
formed is the hetero-acid.
When heated with acetic anhydride t h e synthetical acid is converted
into the storax acid or its anhydride, and a similar conversion occurs
when the synthetical acid or the hetero-P-acid is sublimed.
The storax acid is stable towards alkalis or acetic anhydride, but
when its solution in cold concentrated sulphuric acid is kept for some
five weeks and then poured iato water, it is partly transformed into
hetero-@-acid or hetero-a-acid.
If the benzaldebyde, obtained by
oxidising the storax acid with warm permanganate whilst steam is
blown through, is subjected t o Perkin’s synthesk, the product is
synthetical cinnamic acid.
Storax acid can be obtained from ordinary synthetical benzaldehyde
by Perkin’s synthesis provided copper o r copper acetate is present.
The aldehyde recovered in the ordinary Perkin’s synthesis also yields
pure storax acid when condensed again with acetic anhydride and
sodium acetate.
Crystallographic measurements of the dibrornides from storax-,
synthetical-, and hetero-cinnamic acids indicate t h a t the dibromides
from the storax- and hetero-acids are distinct, and that the dibromide
of the Synthetical acid is not homogeneous.
[With K. Bu~~.]-Determinations of the affinity constants of
storax-a-, storax-/3-, hetero-a-, and hetero-/3-acids indicate that all four
acids have much the same value ; K = 0.0036-0.0040.
The acids do
not apprar t o yield saturated solutions a t 35’ even when left in contact
with water for several da-p and shaken.
J. J. S.

3 : 5 - D i n i t r o - 4 -hydroxybenzoic Acid. HEINRICH
SALKOWSICI
(Annalen, 1909, 367, 348-353).-The
author has repeated and
confirmed Reverdin’s work (Abstr., 1908, i, 537). It is shown t h a t
the potassium salt, OK-C,H,(NO,),*CO,K, crystallises with 24H20 in
yellow needles, with 2 H 2 0 in red plates (compare this JourD., 1872,555),
and with l $ H 2 0 in orange-red needles. The last two pass into the
stable hydrate with 24H,O when kept in contact with the solution a t
the ordicary temperature.
W. H. G.
Crystallographic Study of o - T h y n i o t i c Acid and of Two
Isomeric Thymotides. ARISTJDE
ROSATI( A t t i Ti. Accnd. Lincei,
1909, [v], 18,i, 534--537).--The
author gives crystallographic data of
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the following compounds, prepared by Spallino and to be described
shortly.
o-Thymotic acid, CllH1203,m. p. 129O, crystallises from light
petroleum in prisms belonging to the monoclinic system : c6 : b :c =
1.0724 : 1 : 0.9039, p = 93'24'.
The thymotide, C22H2404,
m. p. 174", crystallises from benzene in
hexagonal prisms belonging to the rhombohedra1 system : a : c =
1 : 1.1092, a = 94'11'.
The thymotide, C,,H,,O,,
m. p. 2O!Io, crystallises in a biaxial
s j s t e m.
T. H . P.

Unsaturated Compounds. VII. Addition of Hydroxylamine t o Unsaturated Acids containing Conjugate Double
Linkings. THEODORYOSNERand KARLROHDE(Bey., 1909, 42,
2785-2794.
Compare this vol., i, 583).--Riedel and Schulz's work
(this vol., i, 581), which encroaches on that of the authors', had already
beendone by them; it contains two errors. The compound obtained
by the action of free hydroxylamine on tho ester of cinnarnenylacrylic
acid in the cold is p-hydrozylccmino-p-cinnai)2e~2~j1p~~o~~ionhydroxc~)~~o
hydvoxide, CHPh:CH*C€I(NH*OH)*CH,*C(OH)(NH*OH),,
and not
hgdroxylamine ~-hydrox~lamino-~-cinnamenylpropionylhydroxamate.
Riedel and Schulz are incorrect in stating that hydroxylamine and
cinnamenylacrylic acid only react to form a n unstable hydroxylamine
salt,, for when the two substances are heated in methyl alcohol for
2 40 hours, p-amino-p-cinnameny lpropion ic acid,
CH P h :CH*CH(N H,) CH,*CO,H,
m.. p. 238' (decomp.), is formed. The acid, which is obtained after
thirty hours,' heating when methyl cinnarnenylacrylate is used in place
of the acid itself, forms a silver salt, ,z hydrochloride, C,,H,,O,N,HCl,
m. p. 195--196O, and a benzoyl derivative,
CHPh:CH*CH(NHBz)*CH,*GO,€€,
rn. p. 205', the methyl ester of which, C,,H,,O,N, has m. p. 142-145".
/3-Amino-~-cinnamenylpropionicacid and potassium cyaLate in hot
water yield P-carbamido-P-cinnccmeizylpropioiticncid,
GIIPh: CH-C€I(N H*CO*NH,)*C H*, CO,€€,
m. p. 185' (decomp.), which on heating forms ci~aiaccnze1a?lZlih?lclrouraciZ,
NH<EE:g%>CH*CH:CHPh,

m. p. 231*5--232*5O.

This Fact and

the formation of benzoic acid by the oxidation of p-benzoylamino-Pcinnamenylpropionic acid by cold alkaline potassium permanganate
are proofs t h a t hydroxylamine is added on a t the ap-position in
c. s.
cinnamenylacrylic acid.

Hofmann's Reaction. V. Action of Sodium Hypochlorite
MOSR, FR. KOHLER,
and a Little Alkali on Phthalimide. ERNST
and H. ULRICH(J.pr. Chenz., 1909, [ii], 80, 1-33.
Compare this
vol., i, 420).-The
authors have cont,inued the series of experiments
which show tbat in the Hofmann reaction slight variations in t h e
quantity of alkali, in hhe temperature, or i n the method of mixing may
materially affect the yield and even the nature of the product. The
present paper deals with the claim (D.R.-P. 127138) t h a t sodium
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hypochlorite and phthalimide in the absence of free alkali yield, not
anthranilic acid, but isatoic acid. This result, unexpected in view of
the instability of carbamic acids towards acids, is confirmed by the
authors. When equal molecular quantities of phthalimide and 2 N sodium hydroxide are treated rapidly a t 7-8' with a n equal molecular
quantity of sodium hypochlorite, free from alkali, the temperature
rises to 40-45',
and the solution turns dark brown. When a sample,
tested every ten seconds, does not liberate iodine from acidified
potassium iodide, the solution is poured into hydrochloric or acetic acid
at Oo, whereby a precipitate of isatoic anhydride is obtained. When
the same solutions, with or without a small excess of sodium hydroxide,
are mixed so slowly at - 5 to - 10' that the final temperature does not
exceed 2O, and then kept for six to eight hours a t Oo, four crystalline
fractions are obtained, the first being almost pure isatoic anhydride and
the last, sodium anthranoylanthranilate. Finally, when a solution of
sodium hypochlorite containing a small excess of sodium hydroxide, at
14O, is added slowly to a solution of equal molecular quantities of
phthalimide and 2N-sodium hydroxide at - 3', the final temperature is
45-50';
the mixture is warmed until carbon dioxide ceases to be
evolved, and then cooled, whereby a precipitate of sodium anthranoylanthranilate is obtained. This is the best method of obtaining the
substance ; the potassium, barium, and copper salts are described.

c. s.

Theory of Indicators and Reactions of Phthaleins and their
Salts. SALOMON
F. ACREE
and E. A. SLAGLE
(Amer. Chem. J., 1909,
42, 115-147.
Compare Abstr., 19OS, i, 423, 653)-The
authors
shorn briefly the inadequacy of the quinone theory, of Baeyer's theory
of halochromy, and of Ostwald's theory of electrolytic dissociation, t o
explain the colour phenomena of phenolphthalein and its salts.
Stieglitz's view that the red salts of phenolphthalein are carboxylic
and not phenolic is opposed by Meyer and Spengler's proof that the
coloured salts are dibaeic salts. The theory that the chief cause of the
colour of the salts of aurin, phenolphthalein, etc., is not a quinonoid but
a quinonephenol group, OK*C,H,*c:C,H,:O,
proposed by Acree and
adopted by many investigators, is explained at length and supported
by numerous illustrations. The same theory explains the behaviour
of the salts of phenolphthalein and fluorescein on alkylation ; both
the colour phenomena and the alkylation reactions point t o the
presence of tautomeric dibssic salts :

ONa*C,H,*C(: C,H,:O) C,H,*CO,Na Z (ONa*C6H,),C<f2>CO.
Coloured.

Colaurless.

The presence of such tautorneric salts in the case of fluorescein is
is
shown as follows. The sodium salt, CO,'Pr'a*C,H,*C< c H ((W>Q

d.E:o-

obtained by treating a solution of sodium hydroxide with an excess of
fluorescein ethyl ether and evaporating the filtrate after extractiug it
with carbon tetrachloride. The salt is much less coloured than that of
fluorescein, and by treatment with alcoholic ethyl iodide yields a mixture
of the colourless fluorescein diethyl ether and the coloured fluorescein
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diethyl ester-ether. Since it is proved experimentally t h a t these two
are not interconvertible under the conditions of their formation, it
follows that the original sodium salt is tautomeric, reacting as
C02Na*C,K,*C<2

Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.
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arid as
3

CH
C O < ! ~ + C /\ CC ~H~(OEt)>O
~(~~~)
6 3
The authors incline to the view t h a t the ultimate cause of the colour
of the salts of phenolphthalein, etc., is a third tautomeric salt of the
annexed constitution, formed by intramolecular rearrangement between
the CO of the quinone group and the
/-\
phenolic *ONa. Salts of analogous con/L/\
stitution have been obtained by Acree
0
C*C6H4'C02Na
i n the triazole series, and assumed by
\/=\/
Hantzsch i n the salts of nitrophenols,
NaO/ '\=/
p-hydroxybenzaldehyde,and p-hydroxybenzophenone. The chief reason for
believing that such a n intramolecular salt is the cause of the colour
of the salts of phenolphthalein is the work of Jackson and others, who
have shown that in non-aqueous solution, quinones and sodium
phenoxide, sodium P-naphthoxide, or dimethylaniline yield intensely
coloured additive double salts. It has indeed been shown t h a t benzoquinone o r anthraquinqne yields deeply coloured compounds with salts
of o-cresol, p-cresol, phenol, quinol, pyrogallol, resorcinol, or dimethylaniline, the colours being destroyed by the addition of acid,
The latter part of the paper deals with the solubility of phenolph thalin, t e trabromophenol pht halin, p-h y d roxy diphen ylpht halide, and
their derivatives i n dilute sodium hydroxide. Experiments t o determine the affinity constants of these weak acids by Koelichen's dilatometric method show t h a t the catalytic influence of the hydroxyl ions
of the alkali on a 10% solution of diacetone alcohol is materially
diminished by t h e presence of t h e salt of the weak acid. A new
metallic dilatometer is described, with which very concordant results are
obtained.
c. s.

Phthaleinoximes. RICHARD
MEYERand S. Rl. KISSIN
(Bey., 1909,
42, 2825-2838).-The
authors attempt t o settle' the constitutions of
the oximes of phenolphthalein and quinolphthalein, and propose
formulae which harmonise with the properties of t h e oximes, but, it is
admitted, present one or two difficulties. Friedlander's original
quinonoid formula of phenolphthaleinoxime has been abandoned, and
-C H the lactonoid formula, C(C,H,*OH),<
4 >CO,
does not account
V H )
for the colour of the oxime, or for its ready hydrolysis, since the
similarly constituted anilides are stable to hydrolysing agents. The
formula C(C,H4*OH),<33>C: N-OH contains the chromophore,
:C:N*, and hnrmonises with the existence of a trimelate,
C,,=,,ON (O*C)Q,
m. p. 229-230", and tribenxoate, m. p. 175", but presents the following
d15culty.
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Friedlander reduced t h e yellow oxime t o a colourless substance,

C,,H170,N, identical with the compound,
C H O N [ lCs H H*C,H,*OH
2o l5
' CO-N.C,H,*OH
'
synthesieed by IT. Meyer from hydroxyphenylphthalide and p-aminophenol ; t h e authors have confirmed t h e composition C,,HI5O3N for
Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.
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1

t h e substance obtained by both methods, but cannot state duriog
which preparation t h e intramolecular change has taken place, which
must have occurred if the preceding formula of phenolph thsleinoximc
is correct.
Of t h e three oximes of quinolphthaleiv, the a-isomeride has almost
certainly the constitution O<C6H3(0H)>C<3$&pC0,

since i t is

C6H3(0H)
colourless, forms a tmheth.yZ ether, m. p. 123-1 24", a triacetate, m. p.
210°, and a tribenxoate, m. p. 226-327',
and, like tho analogouslyconstituted phthaleinanilides, is not attacked by zinc and sodium

hydroxide. The yellowish-brown p- and y-quinolphthaleinoximes are
probably stereoi: omerides, t h e y-oxime, being t h e stable form, having
the anti-configuration. The constitutions a r e probably
v

a\

I

since t h e y-oxime forms a tyibenxoate, m. p. 275-380°,
and t h e
P-isomeride yields by treatment. with zinc and sodium hjdroxide a
reduction product which re-oxidises to*the y-oxime. This reduction,
however, pt esents a difficulty, since t h e similarly-constituted phenolpht hdeinoxime suffers reduction i n a different manner.
Although hydroxylamine does not, as a rule, attack lactones and
similarly constituted compounds, there seems to be little doubt t h a t
such a reaction occurs with the phthaleins (possibly by reason of their
solubility in alkalis), since hydroxyphenylphthalide forms an oxinze
(colourless leaflets containing 1 mol. MeOH from methyl alcohol),
m. p. 215-216"
(dibznzoccte, m. p. 233-234'),
and hydroxydiphenylphthalide also forms an oxime, m. p. 204-205", which separates from
ether in colourless, and from alcohol in Sellom, crystals, and forms
a Jibenzoccte, m. p. 150-151".
The aliphatic lactone of a-hydroxy-amethylglutaric acid, which is also soluble in alkali hydroxides, does
not yield a n oxime.
c. s.

New Preparation of spiroCyclanes. DON RADULESCU
(Be?.,
1909, 42, 2770-2772).--When
equal molecular quantities of ethyl
succinate and ethyl cpclopropane-1 : 1-dicarboxylate in ether a t bo
are treated with sodamide, t h e product, decomposed by cold water,
?HI
CO*$J€€*-CO,Et
yields t h e spirocpclane derivative,
m. p.

cH,>c<co* CII*CO,Et'

151-152"

L

(decomp.). The substance i n d t h a t froin ethyl cyclobutandicarboxylate are being investiga'ted.
c. 8.

Behaviour of Y-Alkylaldoximes towards Iodine and the
C o n d i t i o n of I o d i n e in Solutions. ERNSTR E C K ~ I A N[nntl,
N in part,
&I. EBERT,HANSNETSCIEER, and E. SCHULZ]
(Annalen, 1909, 387,
371 -303).-This
investigation mas commenced with the object of
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ascertaining whether N-alkylaldoximes, like oximino-compounds, are
converted into their isomerides by the action of iodine. It is found,
however, that when treated with iodine in a n indifferent solvent, such
a s benzene, they at first yield soluble, simple iodine additive products,
but subsequently hydrogen periodides separate, which, as a rule, consist of 2 mols. of the N e t h e r combined with 1 mol. of hydrogen iodide
and 1 mol. of iodine, less frequently with 1 mol. of hydrogen iodide
and 2 mols. of iodine. Sunlight and heat accelerate the formation of
the hydrogen periodides, probably because they induce thr? production
of hydrogen iodide a t the cost of part of the N-ether.
The compounds containing 3 atoms of iodine in the mol. are generally
yellow, brown, or red, whilst those with a higher proportion of iodine
are green t o steel-blue. The iodine is only loosely bound, and the
compounds are dissociate3 in solution to a more or less degree depending on the temperature, likewise on the nature and quantity of the
solvent. Aqueous solutions of suIphites and thiosulphates decompose
the hydrogen periodides with elimination of hydrogen iodide and iodine
and regeneration of the N-ether.
The latter part of the paper is devoted to a discussion of the work of
various investigators relative to the state of iodine in solutions. The
accumulated evidence supports the author's view that in brown solutions of iodine most of the halogen is combined with the solvent,
whilst in violet solutions the greater part of it exists in a n uncombined
state.
Bis-N-;u?~ertylbenxaldoxin~e
hydrogen tri-iodide, 2C,,H,,0N,H13, is a
brownish-red substance, m. p. 101-102' ; the N-p-tolyl compound,
BC,,H,,ON,HI,, is yellowish-rod, and has m. p. 137-138"; the isomeric
N-o-tolyl compound crystallises i n small, slender, yellowish-red needles,
m. p. 93-94',
whilst the N-m-tolyl derivative forms small, goldengreen, felted needles, m. p. 8 5 - 4 6 ' ; the analogous N-benzyl compound,
2C14H130N,H13,
forms reddish-brown crystals, m. p. 108-1 09'.
AT-Phenyl-p-anisaldoxiimeyields it hydrogen pentu-iodide,
2C14'-T1302N,Hr,7

green crystals, m. p. 110-111',

and a hydrogen tri-iodide,

2C14H1302N,H13,

'

N-p-Tolylanisaldoxime,
0
C,H,Me*N'C€€*G,H,*oM;
crystallises in white needles, m. p. 128-129' ; the hydrogen tri-iodide
forms yellowish-red needles, m. p. 121-122'.
Bis-N-o-tolylanisaldoxime
hpdrogen tri-iodide, 2C,,H,502N,HI,, m. p., 115-1 1 6 O , is reddish-violet ;
the hydrogen penta-iodzde is green, m. p. 103-103°.
N-m-2'olylanisaldoxinte, C,5H1502N,crystallises in white needles, m. p. 88-89' ; the
hydyogen tri-iodide forms yellowish-green needles, m. p. 120-1 21'.
Bis-N-benxylanisaldoximehydrogen tri-iodide, 2C,,H,,02N, HI3, crystallises in orange-yellow needles, m. p. 174--175".
Hydrogen periodides of the N-phenyl, N-m-tolyl, and N-benzyl ethers
of salicylaldoxime could not be isolated. N-p-Tol~lscclicyZaldoxi~,
0
C,H,Me*N'CH
C,H,* OH,
forms golden-yellow crystals, m. p. 112-1 13' ; the hydrogsn penta-

red crystals, m. p. 133-1 34'.
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iodide forms very dark green needles, m. p. 156--157". N-o-ToZyZsnlicylaldoxime crystallises in small, yellow needles, m. p. 99-100' ;
the hydrogen tvi-iodide crystallises in small, dark green, felted needle$,
m. p. 167-168'.
N-Phenyl-o nitrobenxaldoxime, C13HI,03N,,m. p. 94", and N-p-tolyl-omitrobenxaldoxime, Cl,H,,03N,, colourless needles, m. p. 11 3-1 14',
do not yield crystalline hydrogen periodides. N-Benzyl-o-nitrobenzaldoxime yields t h e hydrogen periodides : 2CI4Hl2O3N2,HI3,
a red
substance, m. p. 11 3-1 14' ; 2C1,H120,N2,HT5, compact, steel-blue
crystals, m. p. 81-82' ; 3C,4H,20,N2,HI,, compact, golden-green
crystals, m. p. 94-95".
When hydrogen iodide is passed into a solution of AT-phenylanisaldoxime, a pale yellow precipitate of the hydriodide, Ct,H1,O,N,H I,
is obtained ; the addition of more hydrogen iodide results in the formation of a periodide (41 -1%iodine), crystallising in golden-green needle9,
m. p. 123-1 24'.
AT-p-Tolylbenzaldoxime, when similarly treated,
yields a t first the above hydrogen tri-iodide, m. p. 137-138°;
the action of more hydrogen iodide leads to the formation of a red
hydrogen penta-iodide (?), m. p. 188-1 89'.
N-p-Tolylanisaldoxime
does not liberate iodine from hydrogen iodide, consequently a periodide
is not formed by the action of hydrogen iodide on this A-ether; the
hydriodide is a pale yellow substance, m. p. 77-78".
A n ethereal solution of N-methylbenzaldoxime yields with hydrogen
iodide a t first the hydriodide, 2C8H,0N,HI, R yellow, crystalline substance, m. p, 128' (decomp.), and subsequently the hydriodide,
C,H,ON,HT,
Tho N-ether, when treated
a pale yellow substance, m. p. 78-79'.
with iodine in benzene, yields a dark violet hydrogen penta-iodide,
2C8H,0N,H15, m. p. 92", and a reddish violet hydrogen tyi-iodide,
2C,H90N,H13, m. p. 118'. The former passes into the latter by
repeated crystallisation from ethyl iodide.
Hydrogen bromide, chloride, and fluoride combine with the N-alkylaldoximes in equivalent proportions, yielding salts. Bromine, analogously t o iodine, yields perbromides, which have not been
thoroughly investigated.
W. H. G.

New Trialkylacetophenones and Trialkylacetic Acids
Derived from Them. ALBINHALLER
and ED. BAUER
(Compl. rend.,
1909, 149, 5-10.
Compare Abstr., 1908, i, 987; this vol., i, 131 ;
Lucas, this vol., i, 488).-The authors have prepared several new trialkylacetophenones by the method already described (this vol., i, 108)
with the object of ascertaining t h e influence of the alkyl groups on
the manner in which the ketone undergoes fission when boiled with
sodamide. It is found that the decomposition is quite independent of
the nature of these groups, and t h a t the products always consist of
benzene with the amide of a trialkylacetic acid. aa-Binzethgl-a-isopropykucetopiienone, COPh*CMe,Pr@,b. p. 125-126'/11
mm., forms a n
oxime, crystallising in needles, rn. p. 152-153';
on treatment with
sodamide it yields aap-trimethyl-n-butyramide,CMe2Pr@*CO*NH,,
pearly leaflets, m. p. 133-134", forming on hydrolysis with sodium
nitrite and sulphuric acid, aap-trimethyZ-n-bzLt~ll.ic acid, C7HI4O2,a
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crystalline mass, m, p. 50°, b. p. 104-105'/13 mm. PhenyZ undecyl
ketone, COPh*[CH,],,*Me, obtained by the action of lauryl chloride on
benzene in presence of aluminium chloride, forms a crystalline mass
with a n orange-like odour, m. p. 45', b. p. 201-202'/9
mm.; on
methylation it yields.(i) phenyl methylundecpl ketone,
COPh*CH~le*[CH,I,*l\le,
b. p. 199-200°/9-10
mm. ; (ii) dimethyldecylacetophenone,
COPh*CMe,*[CH,],*Me,
b. p. 198-199'/9
mm. The latter has been converted into aa-dimethyllauric acid, C1,€€,,*CMe,*CO,H, m. p. 2 7 O , b. p. 184O/12 mm., the
amide of which crystallises in pearly scales, m. p. 95-96'.
a-Benxylaa-dirneth?~Zacetophenone,COPh*CRle,*CH,Ph, has b. p. 1S0-185°/
11 mm., and forms an oxime, m. p. 191'. P-Phenyl-aa-dimethylpropionic ctcid, CH,Ph-CMe,*CO,H, m. p. 57", b. p. 172-174'/19 mm.,
forms an amide, crystallising in needles, m. p. 62-63',
and a yellow
mm.
nitro-derivative, C,,H,,O,N, m. p. 134O, b. p. 220-230'/20
aa-Dibenxyl-a-methytncetophenone, C,,H,,O, occurs in prisms, m. p. 6 1'; i t
has been converted into P-pheizyZ-a-berLzyE-a-met~~~~r~pionarn~de,
CMe(CH,Ph),*CO.N H,,
prisms, m. p. 149'; the corresponding acid could not be obtained,

w. 0. w.

Reactions of Anthranol. ROBERT
PADOVA
(Compt. rend., 1909,
149, 217-220.
Compare this vol., i, 167)-When
anthranol is
heated with tri-o-chlorophenylmethane in toluene, hydrogen chloride
is evolved and a small quantity of diantlirone formed together with
dichZorobenxylanthrone (formula I), small, grey prisms, m. p.
158-159O.
H o t pyridine eliminates hydrogen chloride and produces
w-cl~lo~ophen~lant~iraqu~no~net7Lccne
(formula II), small, rose-coloured
it develops a deep red
prisms, sintering a t 128', m. p. 130-131';
colorat ion with sulphuric acid.

(I.) CO<2E4>CH*CPhC12
G 4

(rr.)

co<$%>c:cphci
6

4

When anthranol is heated for thirty minutes with excess of a n
aromatic amine, condensation occurs, with formation of arylanthramines, compounds cry stallising from toluene in yellow needles
showing intense fluorescence. Pl~enyZnntl~Lramine(formula 111)
a-~~L~hthyla?zthrarni?ze,
sinters at 191', and has m. p. 197-198'.
C24H&
~ r a m iat
n e 205', and has
has m. p. 199-201' ; ~ - ~ ~ c c y h t h ~ l c ~ n t ~sinters
m. D. 213'.

Anthranol reacts with phthalyl chloride, forming pht~alyli~eneanthrone
(formula IV), which crystallises i n brown spangles, sintering at 259O,
m. p. %62-264',
and giving a deep red solution with alcoholic
potassium hydroxide.
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A 75% yield of dianthrone is obtained by oxidising anthranol with
phenanthraquinone (compare Dimroth, Abstr., 1901, i, 198 ; Rleyer,
this vol., i, 168).
Diphenylmethyleneanthraquinone (Abstr., 1906, i, 741) forms, on
reduction with acetic anhydride and zinc dust, lO-aceto~y-9-ant?~r~Z-

'
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cli~l~eiz?/Zniethane,
0Ace C
'OCHPh,.
This has m. p. 228-229';
C
'&'
its solutions show an intense violet fluorescence.
Phosphorus pentschloride at tacks anthranol, forming a compound,
w. 0. w.
m. p. 2'35--300'.

Transformation of a Phloroglucinol Derivative into one of
cycZoHexantrione. GUSTAVHELLER
(Ber., 1909, 42, 2736-2742).The author has found that when phloroglucinyl triacetate is heated
with zinc chloride to 130°, a molecular change takes place, whereby
the triacetate is converted into triacetylcyclohexantrione ; this
compound yields a tribonzoyl derivative, and with hydroxylarnine a
monoxime.
[With OTTOL ANGKOPF.] -TriacetyZcyclo?~exantrione,
COOCHAc
CHAc<CO.CH*c>CO'
crystallises in colourless, felted needles, m. p. 156' ;it gives a n intense
blood red coloration with ferric chloride, and a green coppev salt; the
substance is also produced when a mixture of phloroglucinol, acetic
anhvdride. and zinc chloride is heated in a closed tube at above 150'.
.
I

I'riacetylt.ribenxoyZcyclohexantrione,

CACBZ<~~:~~$~>CO
has
,

m. p. 220° (decomp.) ; it gives no coloration with ferric chloride; on
hydrolysis with SO% sulphuric acid it yields phloroglucinol. The
monoxime of triacetylcylohexantrione, C12H1306N,
has m. p. 1S7'
(decomp. ). Triacety lcyclohexan t rione forms two nzonophenyl?hydraxones;
the a-compound forms bushy, yellow needles, m. p. 154', and the pcompound (produced a t a higher temperature) forms yellow needles,
J. C. C.
m. p. 1 8 4 O .

Attempts to C o n v e r t Oxalyldiacetophenone and other
O x a l y l Compounds into Hexaketones. OSRAR WIDMANand
ERIKVIRGIN
(Ber., 1909, 42, 2794--2806).-1n
the hope of directly
oxidising the t w o methylene groups in oxalyldiacetophenone to
carbonyl groups, the substance has been warmed with nitric acid, D 1.4,
but the products are Holleman's diphenyldinitrosacyl and isodiphenyldinitrosacy1 and a n unexamined oil ; the first-mentioned compound,
which, with the oil, results by the action of nitric acid, P 1.5, at O',
r:CPh*Q:N.f)
forms with hydrazine hydrochloride a n azine,
m. p.
N :C Ph*C:N*O'
20'7' (decomp.). When nitrous fumes are passed into a suspension of
oxalyldiacetophenone i n chloroform, a crystalline substance,
12OGN2J
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m. p. 130" (decomp.), is obtained, which has the composition of
dioximino-oxalyldiacetophenone,but since it
Jy---is not attacked by nitrous acid or amyl
II
CBz*Y(OH)*C(OH)*CBznitrite and does not form a quinoxaline
derivative, it receives the annexed constitution, which is i n harmony with the decomposition of the substance into oxalic acid and benzoyl cyanide by
cold phenylhydrazine, aniline, hydroxylamine, or pyridine. It is
stable to strong mineral acids, and is not attacked by acetyl chloride,
acetic anhydride, or phenylcarbimide. 2 : 4 :2' : 4'-Tet~*arnethyZoxalyldiacetophenone, C,H,Me,*CO~CH2*CO*CO*CH2*CO*C6H3Me,,
m. p.
169-1 70", obtained from acetyl-m-xylene, ethyl oxalate, and sodium
ethoxide, and 4 : 4'-dimethoxyoxalyZdiacetophenone, m. p. 182O, form
dioxirnino-derivatives, m. p. 113-1 14' (decomp.) and 122-1 23'
(decomp.) respectively, the properties of which are quite similar t o
those of the preceding substance.
Ybtrabromo-oxalyldiacetophenone,C20,{CBr2*COPh),,m. p. 196-1 97",
prepared by the action of bromine on R chloroform solution of oxalyldiacetophenone containing anhydrous sodium carbonate, crystallises in
stout, yellow prisms, retaiiis the halogen very firmly, and is hydrolysed
by sodium hydroxide, yielding methylene bromide and oxalic and
benzoic acids.
Dibromo-oxalyldicccetophenone,C,O,( CHBr*COPh)2.,m. p. 124-1 25O,
is obtained by passing air and bromine vapour nit0 a chloroform
solution of oxalyldiacetophenone containing calcium carbonate.

?
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Action of Sodium Hydroxide on Tetrabromo - o - benzoquinone. C. LORING
JACKSON
and AUGUSTUS
H. FISKE(Ber., 1909,
Compare Zincke, A bstr., 1887, 808).-\Vhen
tetra42, 2636-2638.
bromo-o-benzoquinone is treated with cold sodium hydroxide solution
(1 : 5), the products are tetrabromocatechol, m. p. 19O-19lo, arid the
carboxylic acid derived from the ether of bromotrihydroxycyclopentadiene,
C,HBr(OH),*O*C,Br(OH),*CO,H, which separates from glacial acetic
acid in pale ye!low crystals, m. p. 174' (decomp.). When N-sodium
hydroxide at 6' is used, the product crystallises from benzene in
colourless prisms with acid properties, m. p. 2 17" (decomp.).
With 0.5N-sodium hydroxide at 15" the products are two acids.
The one crystallises from benzene, i n which it is sparingly soluble, as
pale yellow needles, m. p. 207" (decomp.), and the other i n colourless,
J. J. S.
rhombic prisms, m. p. 121' (decomp.).

Tribromoresoquinone. RICHARD
MEYERand KURTDESAMARI
(Bey., 1909, 42,2814--2824).--The
molecular weight of tribromoresoquinone in benzene (compare this vol., ii, 721) points to the bimolecular
formula and therefore confirms Zincke and Schwabe's constitution.
CO<CBr:
CBr,*CO
CH>C.C<CH'
*
CO*CBr,
CB'>Co,for this substance.

By treat-

ment wit"h tin and hydrochioric acid, hydriodic acid, chloroform,
as-methyl- or benzoyl-phenylhydrazine, or semicarbazide, i t yields
3 : 5 : 3' : 5'-tet~abromo-2: 4 : 2' :4'-diresorcinol, m. p. 280' (tetra-acetate,
VOL. XCVI.

i.

5 2
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m. p. 195' ; tetrabenzoate, m. p. ISSO), identical with the substance
obtained by the bromination of Bayer & Co.'s 2 : 4 : 2' : 4'-diresorcinol
(tetra-acetate, m. p. 120O; tetrabenzoate, m. p. 163O), which yields
tribromoresoquinone by treatment with bromine in dilute acetic acid.
Attempts to debrominate tetrabrornodiresorcinol have been unsuccessful, but by prolonged heating of its alcoholic solution with zinc dust a
dibromodiresorcino2, C,,H,0,Br2, m. p. 195O, has been obtained, which
forms a tetra-acetate, m. p. 154O, and a tetmbenxoats, m. p. 174".
3 ; 5 : 3' : 5'-Diresorcinol (tetrabenxoate, m. p. ZOO'), by bromination in
glacial acetic acid, yields hexabromodiresorcinol, UI2H4.O,Br,, darkening
at 180' (tetra-acetate, m. p. 259-264'),
and by Gromination in carbon
disulphide forms a tetrabromodiresorcinol, Cl2H6O4Br4,m. p. 187-1 95'
c. s.
(tetra-acetate, m. p. 170' ; tetrabenzoate, m. p. 265').

Oxidation of Fenchyl Alcohol.
ZEITSCHEL
(Ber., 1909, 42, 2698--2702).-1n

A. BLUMANN
and OTTO
the oxidation of fenchyl
alcohol to fenchone by sodium dichromate and dilute sulphuric acid, a
crystalline substance, m. p. 77- 7S0, has been obtained in Z-Z% yield,
which proves to be Czerny's lactone of a-hydroxydihydrofencholenic
acid. The identity is confirmed by converting the lactone into the
hydroxy-acid, the hydrochloride, and a-fencholenic acid. The last
appears to be a mixture of isomeric acids differing in the position
of the double linking. Attempts to oxidise fenchone t o the lactone
c. 8.
have been unsuccessful.

Philippine Terpenes and Essential Oils. 111. RAYMOND
F.
BACON
(Philippine J. Sci.,1909, 4, 93-132.
Compare Abstr., 1908,
i, 814, 815 ; also Clover, ibid., 1907, i, 542).-The source of Manila
elemi is Ca?tarium luzonicuum. When fresh it is soft, but when left
on trees exposed to the sun becomes quite hard. The terpenes obtained
by dist,illing more than one hundred different specimens of elemi under
reduced pressure have been isolated. The boiling point or specific
rotatory powers of the different terpenes vary considerably. Some
consist of limonene, others (90%) of phellandrene.
Phellandrene nitrite (Wallach, Abstr., 1904, i, 1035), when crystalP-Phellandrene also
lised from cold solvents, has m. p. 120-121".
appears t o yield the same nitrite. I n addition to a- and /3-phellandrenes there appears to be a higher boiling phellandrene in elemi resin.
It has b. p. 175-178", DY 0.8375, 7zg 14685. The resin obtained
after the distillation of the terpenes from elemi has been examined,
and also subjected to destructive distillation. As a rule, the neutral
product of distillation is an ordinary resin oil, but in two cases the
terpene obtained was nearly pure pinene. Others again gave limonene
and phellandrene. The halogen derivatives of terpenes react with
magnesium, but the Grignard compounds, so formed, do not react
normally with ethyl orthoformate.
a-Phellandrene can be transformed into dipentene by boiling its
chloride for six hours in a reflux apparatus with excess of alcoholic
potassium hydroxide.
Experiments have been made with lemon grass oil; cinnanzonum
mercadoi, which yields safrole, but practically no cinnamaldehyde ;
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petroleum nuts (fruits of Pitlospomrn resim~evrunt,which gave heptane
and dihydroterpene ; vetiver oil, from the roots of Andropogon squarrams (compare Abstr., 1903, i, 187), which yielded a n acid CI4He4O2;
balao resin from Dipterocarpus vepnicifluus and D. grandijlorus,
mm., D'Io 0.9204,
which yields a sesquiterpene, b. p. 118-119'/8
ng 1.4956, [a]"D"
+ 116.4' ; Lantavna camara ; oil of Ylang-ylang.
J. J. S.

Constitution of isoPinene. OSSIAN SYCHAN
(Reprint from
Oyver8igt Finska Vetensk. SOC.
ForhandZ., 1908-1909, 51, A, No. 9).
-The terpene described previously a s pinolene (Abstr., 1907, i, 630)
is shown to be a mixture of two hydrocarbons, since part of it
(a-pinolene) is removed by treatment with aqueous potassium permanganate, whilst the remainder, /?-pinolene, remains unattacked.
P-Pinolene is a colourless liquid, b. p. 142-144',
Dto 0.8588,
1 ],+0*28', i2?,0 1.44769, mol. ref. 42.37. The latter value indicates
t h a t the mol. of P-pinolene is built up of three carbon ring systems,
of which one is a cyclopropane ring. The hydrochloride has m. 'p.
25--26O,
and is apparently different from t h e hydrochloride obtained
from crude pinolene (Zoc. cit.) ; however, when treated with aniline
it yields isopinene. The acid formed by t h e oxidation of a-pinolene
with potassium permanganate has been identified as r-cnmphoric
acid.
isoPinene has b. p. 154.5-155.5O, DY 0.8658, aD + 2.61' (in 1-dcm.
tube), n, 1.470253, mol. ref. 43.48, and is therefore probably a dicyclic
CH2.yH--CMe terpene with a double linking. I n fact, isopinene
probably has the annexed constitution, since it is
CMe,';
converted by aqueous potassium permanganate into
CH,.
apocamphoric acid and finchenonic acid, which has
CH,*CH*COMe
t h e formula 1
)CMe,
, for it yields apocamphoric acid when
CH,*CH*CO,H
treated with potassium hydroxide and bromine. Fenchenonic acid
crystallises in small, thick leaflets and priems, m. p. 126-128',
and
yields a somewhat unstable phenylhydruxoire, crystallising in orangeIt is proposed to use
yellow, long, six-sided leaflets, m. p. 70-100':
von Baeyer's nomenclature, whereby isopinene becomes 2 : 7 : 7-triW. H. G.
methy 1-2-norcamphene.

I

bH-6E

Chitin. D. H. WESTER
(Arch. €'hama.,
1909, 247, 282-307).The author gives an exhaustive list of the researches on chitin since
1811, and a full account of its distribution i n the animal and vegetable
kingdoms. The chitin from different sources is shown to be one and
the same substance. The method of isolation differs slightly from the
following, according t o t h e nature of the source. Shrimp shells are
treated with cold 5% acetic acid, to destroy carbonates, and with 5%
hydrochloric acid, at first for three hours at the ordinary temperature
and finally for fifteen minutes on the water-bath with a fresh portion
of the acid, whereby the next operation, the extraction of the colouring
matters by hot alcohol, is facilitated. The residue is treated on the
water-bath for five hours with frequently renewed 5"/, and finally for
one hour with lo%, potrssium hydroxide, collected, washed, dried, and
x c 2
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extracted with ether. After treatment p i t h dilute acid t o remove chitosan, the residue is fairly pure chitin ; its complete purification has probably not yet been accomplished. The susceptibility t o the attack of alkali
hydroxides, whereby chitossn is formed, is probably the reason for t h e
frequent inaccuracies in the literature regarding the properties and
reactions of chitin. Chitin free from chitosan does not decolorise a n
iodine-starch solution, does not respond t o Millon's or the biuret test,
does not give a violet coloration with iodine and dilute sulphuric acid,
and remains unchanged after six hours' treatment with gastric and
pancreatic juices. It is only slowly attacked by dilute mineral acids ;
from its solutions in 37% hydrochloric acid, or 50% nitric acid, i t can
be more or less recovered by careful neutralisation a t Oo, even after
many hours, b u t is decomposed by 95% sulphuric acid i n less than
thirty minutes. As tests for chitin, the author uses (1) its conversion
by potassium hydroxide into chitosan, which ( a ) gives a violet
coloration with 0.5%iodine and 1%sulphuric acid solution, ( b ) is precipitated as the snlphate from acetic acid solution by 1%sulphuric acid ;
(2) solubility in, and recovery from, 50% nitric acid; (3j formation of
glucosamine hydrochloride by boiling concentrated hydrochloric acid.
A 5% solution of potassium hydroxide in one hour a t 160' converts
chitin into chitosan, ammonia, acetic and oxalic acids, and smaller
amounts of formic, butyric, and tartaric acids. Saturated potassium
hydroxide a t 250' for one hour yields a non-nitrogenous residue, indole,
ammonia, acetic, formic, and oxalic acids, and traces of butyric and
tartaric acids. When treated with 40-60% potassiuni hydroxide,
chitin is completely changed into chitosan, within one hour at
110-160° and after 90-100 days at the ordinary temperature.
Chitosan, C,,HTs0,0N2,is best prepared by treating chitin with 50%
potassium hydroxide at 160-170" for. one hour, dissolving t h e mass in
2.5-376 acetic acid, and reprecipitating the chitosan by a slight excess
of alkali. It is soluble in many organicacids, and is precipitated from
such solutions by 1%sulphuric acid. Its nitrogen is evolved quantitatively by nitrous acid.
c. s.
Assamin.
JOSEFHALBERKANX
(Biochem. Zeitsch., 1909, 19,
310--367).-Assc~rnin, C30H46015
or C60H 93030,
a neutral saponin
prepared from Assam tea seeds, is obtained as a yellowish-white,
amorphous powder, is optically inactive, and yields an acetyl
derivative, p~obably C30H36015A~10,
which is also amorphous. On acid
hydrolysis i t yields a mixture of sapogenins, galactose, arabinoee, and
probably some butyric acid. A full description of its pharmacological
characters is given. It is a strong hzmolytic agent.
TV. D. H.
The Benzotetronic Acid [4-Hydroxycoumarin] Group. I.
RICHARD
ANSCHUTZ(AnnuZen, 1909, 36'7, 169--270).-An
account of
a n exhaustive investigation on the preparation and properties of
benzotetronic acid and its derivatives. Benzotetronic acid is 4-hydroxy-

o--yo

coumarin, C6H4<c(oH):cH, but the use of the former name is
advocated, since this substance resembles tetronic acid,

o---yo

"H"<c(oH):

CH'
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t o a remarkable degree, not only in its structure, b u t in its reactions.
A new synthesis of coumarin is also described.
[With RICHARDANSPACH,REMIGIUS
FRESENLUS,
and REINHOLD
CLAUS.]-I. Condensations wit?& Acetylsalic?jlyl Chloride.-3-Carbethoxybenxotetronic acid (ethyl 4-hydroxycou~narin-3-carboxylate),
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C6H4<

o---yo
c(OR ) :c.CO,E t

is prepared by t h e condensation of acetyl-

salicylyl chloride with ethyl sodiomalonate ; it crystallises in
white, prismatic needles, m. p. i O l o ; the ammonium salt, C,,H,,O,N,
forms tufts of whit.@needles ; the sodium salt, CI2H9O5Na,is a white
powder ; the copper salt, (C1,H90,),Cu, is a blue, crystalline powder;
t h e silver salt is a white powder.
Ethyl sodiocyanoacetnte and acetylsalicylyl chloride interact, yielding
ethyl ~-c~~ano-o-cccetoxybe~~xoy~acetate,
OAc*C,H,=CO*CH(CN)*CO,Etor
OAc*C,H,*C(OH):C(CN)*CO,,Et, which crystallises in small, white
leaflets, m. p. 65". It is converted by ammonium hydroxide into
- C(0NB4):~*cN;
the acid
ammonium 3-cyanobenxotetronute, C,H,<O

co

(3-cyano-4-kydroxycoun~u~in),
C1,H,O,N, forms crystalline nodules,
m. p. 242O.
3-Carbox~lccnzidobenzotet~onicacid ( 4 - l ~ y d ~ o ~ ~ c o u m u ~ ~ i n - 3 - c a r b o

airtide, C,H4< C(oH):(?*Co"H2, is prepared by t h e action of concen0co
trated sulphuric acid on t h e nitrile just described ; it crystallises i n
tufts of needles, m. p. 219'.
3-Ethylcarboxybenzotetronicacid is converted bylphosphorus pentachloride into t h e corresponding chloride (ethyl 4-chlorocou~zai~in-3-ca~~bonylate), C12H?04Cl, crystallising i n almost white, flat needles,
m. p: 83.5O. I'he latter substance, when treated with a n alcoholic
solution of sodium ethoxide, yields ethyl 4-ethoxycou~narin-3-cai~boxylccte,
C,,H,,O,, a crystalline substance, m. p. 123*5-124*5", which is
hydrolysed by alcoholic potassium hydroxide, yielding 4-ethozycoumccrin-3-carbox?/Zic acid, C12Hlo05, white needles, m. p. 86'.
Attempts t o prepare 4-ethoxycournarin from the latter substance
by elimination of carbon dioxide were unsuccessful.
Benzotetron-3-carboxylanilide (4-l~ydroxycoumarin-3-carboxyla?zilide),
C,,H1104N, is prepared by t h e action of boiling aniline on ethyl
4-hydroxycoumarin-3-carboxylate ; it crystallises in tufts of slender,
white needles, m. p. 213' ; t h e sodium derivative, Cl,HloO,NNa,
formed by t h e action of sodium on a solution of t h e substance i n
benzene, is a white, amorphous substance, which t u r n s brown at 300' ;
t h e silvey derivative, C,,Hl,O,NAg, is a white powder ;it is not known
whether the metal i n these compounds is attached t o oxygen or
nitrogen. 3-Cnl.bethoxybenzotetronan~Zi~e (ethyl 4-aniZinocoumarin,3-curbox~Zute),CjlSH1504N,is formed by t h e action of an alcoholic
solution of snilirie on ethyl 4-chlorocournarin-3-carboxylate; i t forms
flat, pale yellow, prismrtt'ic needles, m. p. 12s'. 4-A1~ilinocounzarirrz3-ccc~boxyZanilide,C2,H1603N2,is formed by boiling t h e substance just
described with a n alcoholic solution of aniline ; i t crystallises i n tufts
of slender, yellow needles, m. p. 194". The following compounds are
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prepared by using phenylhydrazine instead of aniline : 4-A~droxycoumarin-3-carboxylic acid phenylhydraxide, C,,H,,O,N,, feathery, pale
yellow crystals, m. p. 210' ; ethyl 4-phenylh~draxznocoumarin-3-carboxylate, ClsH1,O,N2, small, felted needles, m. p. about 220' (deomp.) ;
4-phenylhydrazinocouma~~in-3-carboxyZic
acid phenylhydraxide,

Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.

C22H1S03N4'

faintly yellow, slender crystals, m. p. 189-1 90' (decornp.).
3-Acetobenxotetronic acid (4-i~ydroxy-3-acetylcoumarin),
C(0H);SAc
C6H4<O--(70

is prepared by the action of acetylsalicyly,l chloride on ethyl sodioacetoacetate; i t forms slender, white needles, m. p. 134';
the
uinrnonium, sodium, and silver salts were analysed.
Benzotetronic acid (4-hydroxycounznrin) may be prepared by heating
ethyl 4-bydroxycoumarin-3-carboxylate
with aqueous potassium hydroxide ; similarly, from ethyl 4-ethoxycoumarin-3-carboxylate,
3-cyano4hydroxycoumarin and 4-hydroxy-3-acetylcoumarin ; the silver salt,
C9H,0,Ag, is a white powder, which, when heated with ethyl iodide,
yields 4-ethoxycoumarin, C,,H,,O,, crystallising in pale yellow leaflets,
m. p. 136O, b. p. 174'/14 mm. 4-Acetoxycozcmarin, C,,H803,prepared
by the action of acetic anhydride on benzotetronic acid, crystallises in
Benzotetronyl chloride (4-chlorocoumurin),
slender, needles, m. p. 103'.
CC1: $3"
C,H4<o---C0
, is formed by the action of phosphorus pentachloride
on a solution of benzotetronic acid i n chloroform ; i t crystallises in
long, white needles, m. p. 91-92',
b. p. 163-165"/12 mm., and is not
decomposed by water o r alcohol ; the corresponding bromide,
C,H,O,Br,
has m. p. 90-9lo, b. p. 174--177O/14 mm., and is likewise not
decomposed by water. The chloride or bromide, when treated with
zinc dust and alcohol, yields coumarin.
The following compounds are prepared by heating benzotetronic
acid, its chloride or bromide with t h e necessary amine : benzotetronanilide (4-aniZinocournarin), C,,H,,O,N, glistening, yellow leaflets,
m.. p. 259-260° ; the o-toluidino-compound, C16H1302N,
pale yellow,
prismatic plates, m. p. 214-21 6' ; the piperidino-compound,
C14H1.502N,

white, flat, prismatic needles, m. p. 104-105'.
The action of phenylhydrazine on benzotetronic acid or its bromide
leads to the formation of three substances : benzotetronic acid phenylhydrazide (4-pl~enyli~~draxinocoumarin)
(?), C15H1302N2,
white, glisteniug, prismatic needles, m. p. 201' ; a substance,
CH(N:NPh)*vH,
CGH4<~----~~

(*),

red needles, m. p, 186' ; R substance, C,,H,,O,N~, small, yellowish-red
crystals, m. p. about 120'.
CO*Y:N*OH
3 - Oximinocoumu~in, CGH,<O-CO
, prepared by the action
of nitrous acid on benzotetronic acid, crystallises in glistening, goldenyellow leaflets, m. p. 149' (decomp.) ; the solutions in aqueous alkalis
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are first blue, but t u r n yellow in a short time ; the silver salt,
C,H,O,NAg,
is a n emerald-green powder.
Benzotetzonic acid, analogously to tetronic acid, condenses with
formaldehyde, yielding 3-methylenebisbenxotetronicacid (3-methylembisC(OH):$!*CH,*$XC(OH)
4-hydroxycou1narin), C,H,<
>C,H,, a white,
Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.
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co--0

crystalline substance, m. p. about 260' (decomp.), and with acetaldehyde forming the analogous ethylidene compound, C,,Hi,O,,
m. p. 165'.
Condensation products of benzotetronic acid with
n-propaldehyde, n-butyraldehyde, and acetone could not be prepared.
[With JOSEPHW A G N E R and PETER JUNKERSDORF.] 11. cmdensations with Acetyl-m-cresotyl Chloride (3 -Acetoxy-p-toluyl Chloride).
---Acetyl-m-mesotic acid [2-acetoxy-4-methyZtienxoic acid], CloHlo04,
crystallises in small, white needles, m. p. 139" ; the chloride,
c1,H903Cl,
forms a white, crystalline mass, m. p. 15", b. p. 141°/10 mm. (slight
decomp.). 3-C~~rb~thoxy-7-rnethylbenzotetronic
acid (ethyl 4-hydroxyCMe:CH*IC;'-O-7-methy~coumarin-3-ccwboxy~ate),
I
prepared
C H X H C*C(OH): C*CG,Et'
by the interaction of t h e chloride just described with ethyl sodiomalonate, forms glistening, white leaflets, m. p. 140"; the sodium
salt, Ci3Hl105Na; ammonium salt, small, white needles, m. p.
230-240'
(decomp.) ; silver salt, glistening white needles ; and
acetccte, Cl5Hl4O6,white crystals, m. p. 2 1 7 O , were prepared.
The following compounds are obtained by treating the silver salt
with tbe necessary alkyl iodide : ethyl 4-methoxy-7-methylcoumarin-3carboxylate, C14H1405, forms small, white needles, m. p. 126'; the
analogous 4-ethoxy-derivative, C,5H1605,forms pale yellow, transparent,
monoclinic crystals, m. p. 104' ; the 4-propoxy-compound, C,,H1,05,
forms pale yellow, transparent, monoclinic crystals, m. p 112'.
Attempts to prepare t h e isomeride of the ethoxy-compound having the

Yo

constitution C,H,Me<

0-yo

by condensing ethyl sodioCO*CHEt C0,Et
ethylmalonate with acety 1-m-cresotyl chloride were unsuccessful.
is converted (1) by
Ethyl 4-hydroxy-7-methylcoumarin-3-carboxylate
aniline a t 1 75' into 7-methylbenxotetron-3-cccrboxylanilide(4-hydroxy-7metT~~Zcoumurin-3-carboxyZunilide),
Cl7Hi3O4N, a yellow substance,
m. p. 209"; (2) by phenetidine a t 200" into the analogous phenetidide,
Cl,H170,N, slender, very pale yellow needles, m. p. 218' ; (3) by a n
alcoholic 33% solution of ethylamine into the corresponding ethg1carboxylccrnide, C13H,30,N, small, silvery crystals, m. p. 153' ; (4) by
an alcoholic solution of phenylhydrazine into the cc6rboxylphenylhydraxide, Cl7Hi4O4N2,small crystals, m. p. 932' ; the latter substance
when heated with a solution of methyl iodide in methyl alcohol under
pressure at 1CO-1 10' yields the corresponding carboxylphenylnzethyl-

0-yo

hydrcczide, C,H,Me< CO-CH-CO*N,HRlePh ")' m. p. 20'7'.
The ester is converted by phosphorus pentachloride into ethyl
4-ciiZoro-'7-nzethyZcouma~in-3-carboxylate,
C, ,HllO,Ci, a yellow substance,
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m. p. 109-llO',
which, when treated with an alcoholic solution of
aniline, yields ethyl 4-anilino-7-methy~coumar~n-3-ca~box~,?u~,
C17H19O43
m. p. 162O, and when heated with aniline at 184' yields 4-aniZino-7methyZcoumarin-3-carboxyZuniZide,
023H1,0,N, m. p. 220-222'.
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3-Acetyl-7-methyl benxotetronic
0--CO
coumarin),

acid

C,H3Me<C(OH):~.!,c,

( 4 4ydroxy-3-acetyl-7-methy2-

prepared by the action of a n

ethereal solution of acetyl-m-cresotyl chloride on ethyl sodioacetoacetate,
crystallises in yellow needles, m. p. 136'; the sodium, ammonium
(m. p. 198O), and silver salts were analysed; the methyl ether,
C1,Hl,O,, forms pale yellow needles, m. p. 1 3 8 O ; the ethyl ether,
CI4Hl4O4,crystallises in brownish-yellow needles, m. p. 133' ; the
propyl ether, C15H,604,forms dark yellow needles, m. p. 1359
3-Cyano-7-methylbenxotetronic acid
(3-cyano-4-hydroxy-7-methyZ-

coumnrin), C , H 3 M e < ~ ( o H ) : ~ ~ N is
, prepared by the interaction of
ethyl sodiocyanoacetate and acetyl-nn-cresotyl chloride i n ethereal
solution; it is an amorphous powder, m. p. 250'; t h e sodium and
silver salts were analysed ; t h e methyl ether, Cl,H90,N, crystallises in
small, yellow needles, m. p. 238'; the ethyl ether, C,,H,,O,N, forms
yellow needles, m. p. 218' ; the propyl ether, C14H130$J,is a greyishyellow substance, m. p. 223'.
7-Methyl6enzotetronic acid (4-hyd~oxy-7-metrTLyZcoumarin),

$!Me:CH*S-O--$!O

=

C H CH*C*C(OH):CH'
is prepared by heating ethyl 4-hydroxy-7-methylcoumarin-3-carboxylate
with a 10% aqueous solution of potassium hydroxide ; it forms small,
white needles, m. p. 217'; the silver salt is a white powder; the
methyl ether, C1,Hl0O3, forms small needles, m. p. 162'; the ethyl
ether, Cl,Hl2O,, forms tufts of pale yellow needles, m. p. 144O; the
p ~ o p y lether, C,,H,,O,, has m. p. 148' ; the acetate, C12H1004, crystallises in slender, white needles, m. p. 162'.
7-Methylbenxotetronyl bromide ( 4 -bromo-7-methyZcoumarin),
c,oH&Br,
forms yellowish-white needles, m. p. 149-150°, b. p. 155-1 95'/
12 mm., and when treated with zinc dust and alcohol vields 7-methdY

coumnrin (m-cresocoumarin),

qMe
cH*(?-o-f?o
CH=CH*C*CH:CH'

a white substance,

m. p. 119-120'.
From the bromide are obtained : 4-ethyZamino-7methylcoumarin, C,,Hl3O2N, slightly yellow leaflets, m. p. 174' ; 4unilino-7-methyZcoumarin,C,,H,,O,N,
small crystals with a green
shimmer, m. p. 247' (decornp.) ; 4-(p)-toluidino-7-methy2coumnrin,
CI7Hl5O2N, has m. p. 252'.
The following compounds are prepared by condensing the acid with
the necessary aldehyde : * methylene bis-4-hydroxy-7-methy Zcoumarin,

o--yo

qo--o

>C,H,Me,
long, white needles,
C6H3Me<C( OH):c CR, c:C ( 0 H )
m. p. 273-275' ; ethy2idenebis-4-hydroxy-f-methyZcoumarin,
C,,H,,06,
m. p. 206' ; benzylide1aebis-4-h~d~*oxy-7-met?~yZcoumarin,
C27H2006,
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m. p. 230'. The acid does not yield a condensation product with
propaldehyde.
[With JULIUS
SIEBEN.]-lII.
Condensn/ions with Acetyl-p-cresotyl
compounds described
Chloride (4-Acetoxy-m-toluyl Chloride).-The
later are obtained by methods similar t o those already described.
AcetyZ-p-cresotic acid ( 2-acelox,yy-5-~nsthyle~~oic
acid), CloHlo04,forms
small, glistening needles, m. p. 142-143" ; the chloride has m. p. 47O,
b. p. 147'11 2 mm. Ethyl 4-hydroxy-6 -nnetl~~lcoumarin-3-cur~ox~late,
Cl3HI2O5, forms small, thin needles, m. p. 121-122';
t h e sodium,
ummonzum, and silver salts were prepared and analysed ; t h e ethyl ether,
C,,H1,05, forms small needles, m. p. 87". 3-Cyano-4-hydroxy-6-methylbenzotetronic acid (S-c?yccno4-hydroxy-6-metl~yZcounaarin),C,,H +13N,
has m. p. 348' (decornp.); the sodium and silver salts were analysed.
3-AcetyZ-4-hyd~oxy-6-meth?/lcoumcc~in,
C12H1004,forms pale yellow
plates, m. p. 144-145' ; t h e sodium and silver salts were analysed.
6-illethyZbenxotetronic acid (4-~~ydrox~-6-methylcouniari~2),
Cl0H,O,,
crystallises in small, white needles, m. p. 2-11' (decornp) ; t h e eth9Z
ether, C12H1203,
forms small, white needles, m. p. 195".
[With JOACHIM
G R A F F . ] - ~ ~ . Condensatioms with 3-Acetoxg-2naphtltoic Acid. -3- Acetoxy-2-~zaphthoyl chloride, OAc*Cl
CO C1,
forms white crystals, m. p. 89"; t h e amide, OAc*Cl,H,*CO-NH2, is a
yellowish-green, crystalline substance, m. p. 192' ; t h e anilide,
C,,H,,O,N, crystallises in small, white needles, m. p. 152'. 3-Curbethoxy-( 2 : 3)-naphthatetronic acid [ethyl 4-hydroxy-P/?-nccphthapyrone-3C(OH): Q*C0,Et
, forms pale yellow, matted
carboxyzate], C 1 0 H 6 < ~

co

needles and slender leaflets, m. p. 182'; when treated with aqueous
potassium hydroxide it yields 3-hydroxy-haphthoic acid and a yellow
substance, C,,H,,O, or C12H1002,
m. p. 115'. The ammonium, sodium,
silvei-, and copper salts were analysed ;t h e methyl ether, CI7H,,O,, forms
pale yellow crystals, m. p. 146'; the acetate, CI8Hl4O6,has m. p. 157'.
The ester is converted by phenylhydrazine into the phenylhydraxide,
'10H6<O& co*CH*Co*NH*NHPh,small,

m. p. 245'.

reddish-yellow, felted needles,

Ethyl 3-acefoxy-2-naphthoylcyccnoacetc~te,

OAc*CloH,*CO~CH(C~)*CO,Et,
c r y s t a l h e s i n red leaflets, m. p. 103". 3-Cynno-( 2 : 3)-nccphtl~cctet~onicc
C(0H):y * C N
acid [3 - cpnno - 4 -?A yd roxy- pp-napl~thupy-on
el, C
0-co , is a
yellow powder, m. p. 276" ; t h e sodium and coppei- salts were analysed ;
t h e acetate, Cl,H,04N, forms brown crystals, rn. p. 229'.
4-lIydroxy-~~-nccphthapyrone-3-carboxylumide,C,,H,O,N,
forms
yellow crystals, m. p. 256'.
4-IZydroxy-3-ncetyl-pp-napl~t?zapy~one,

ClOHG<O--(-lo
C(oH):?Ac

'

crystallises i n golden-yellow spangles, m.

p.

239" ; t h e sodium, copper, and silver salts were analysed. (2 : 3)NaphthcctetYonic acid I I 4 - h y d r o z ? / - P ~ - n c ~ ~ ~ h , ~ ~ p ~ ~ . o ~ a ~ ~ ,
C(OH) :QH
C10H6<O--

co '

crptallise in small, white needle;, m. p . 240°,

3 : 3-Methylenebis-4-

View Article Online

Published on 01 January 1909. Downloaded on 26/10/2014 15:52:55.

666

ABSTRACTS OF CHEMICAL PAPERS

hydroxy-PP-naphthapyrone, CZ7Hl6O6, is a white substance, m. p.
above 2 8 0 O .
Action of 5-ChZoro-2-acetoxgbenxoy l
[With AUGUST
NEFGEN.1-v.
Chloride on Ethyl Sodiomalonate.-5-ChZoro-2-acetoxybenxoic acid,
OAc*C,~,Cl-CO,H, has m. p. 148”. The chloride, C9H603C12,is a
crystalline substance, m. p. 4 5 O , and when treated with ethyl sodiomalonate yields 3-etl~ylca~*boxy-Ci-chZorobenxotet~~onic
ucid (ethyl 6-chloro4-?iydroxycoumarin-3-curboxylute),C,,H,O,Cl, crystallising in silky,
W. H. G.
white needles, m. p. 175’.

Pyryl Salts formed with Oxygen Acids. 11. ROBERT
FOSSE
(Bull. Xoc. chiv2., 1909, (iv], 5, 787-790. Compare this vol., i, 599).When a dilute acetic acid solution of dinaphthapyranol is treated with
excess of a dilute acetic acid solution of picric acid, dinupht?iapyranol
picrate, C,H,(N0,)3-O*CH<C~oH~>0,
C H
separates
in brilliant,
10

0

reddish-violet crystals, m. p. above 220’ (decomp.), which detonate with
difficulty when struck. The substance is a true salt analogous to
potassium picrate, but not with the additive compounds which picric
acid forms with hydrocarbons, etc. Dinaphthapyranol picrate oxidises
boiling ethyl alcohol with the production of acetaldehyde and dinaphthaxanthone, thus : C2H60 + C,H,(N0,),*O*CH:(C,,H6)2:0 =
C‘,H,O+ CH2:(CloH6)2:O+ C6H2(N0,)3*OH.
[With P. BERTRAND.’]---Dinu~hthccpyryl
sulpliate,

OH *SO,*O*CH:(CloH~),:O,H,SO,,
obtained by dissolving the pyranol in hot dilute sulphuric acid and
cooling, crystallises with a molecule of sulphuric acid in red crystals,
which form several hydrates. The sulphate, like the picrate, oxidises
alcohol t o acetaldehyde : it reacts with potassium iodide solution,
forming bisdinaphthapyryl, C,,H2&,, and dinaphthapyryl tri-iodide,
C2,H1,013, red crystals, having a green
reflex. The oxidising properties of these
/CIOJ%
CH----\O*O*S02*OH
salts tend to support Haller and Fosse’s
annexed formula, analogous to the per‘c,H,’
oxide formula, HO*O*SO,*OH, of Caro’s
acid. The capacity of dinaphthapyryl sulphate to crystallise with
sulphuric acid and with water is analogous to t h a t of the alkali
hydrogen sulphates.
Dinaphthpyryl chromute is a bright red precipitate, which separates
when acetic acid solutions of the pyranol and chromic anhydride are
mixed. Dinaphthapyryl nityoprusside, obtained by mixing acetic acid
solutions of the pyryl bromide and sodium nitroprusside, forms beautiful cantharidin-green crystals. When dinaphthapyryl bromide is
treated with potassium ferricyanide solution, a bright red precipitate
cont,aining iron and nitrogen is formed.
E. H.

Metallic Character of the Dinaphthapyryl Salts. 111.
Displacement of Hydrogen Chloride from the Pyryl Chloride
by Hydrogen Bromide, and Conversely, of Hydrogen Bromide
from the w r y 1 Bromide by Hydrogen Chloride. IV. Displacement of the Acids from Pyryl Salts by Picric Acid.
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V. Precipitation of the Dinaphthapyryl Salts as Sulphide by
Hydrogen Sulphide. ROBERT
FOSSE
(Bull. SOC.chim., 1909, [iv], 5,
790--797).-When
dinaphthapyryl bromide is dissolved in hot hydrochloric acid and the solution cooled, red crystals separate, which, after
recrystallisation from acetic acid, consist of pure dinaph thapyryl
chloride with a molecule of acetic acid of crystallisation and quite free
from bromine. Conversely, by dissolving dinaphthapyryl chloride in
hot hydrobromic acid and cooling the solution, it is converted into the
bromide, which, after recrystallisation from acetic acid, is free from
chlorine. Addition of ferric bromide to the acetic acid soliition of the
pyryl bromide so prepared gives a crystalline precipitate of the double
bromide of iron and dinaphthapyryl.
Addition of a slight excess of picric acid dissolved in 80% acetic acid
t o a solution of dinaphthapyryl bromide dissolved in the same solvent
gives a precipitate of brilliant red crystals of dinaphthapyryl picrate
(compare preceding abstract). This reaction is explained by the author
by the partial hydrolysis (in aqueous acetic acid solution) of the
bromide into hydrogen bromide and dinaphthapyranol, and consequent
progressive transformation of the latter into picrate on addition of
picric acid. By heating the pure picrate with hydrochloric acid until
dissolved, it is converted into the chloride, which separates on cooling,
and, after recrystallisation from hydrochloric acid, is free from picric
acid.
When a current of hydrogen sulphide is passed through a solution
of a dinaphthapyryl salt in a mineral or organic acid, the liquid is
rapidly decolorised, and a greyish-rose precipitate of dinaphthccpyryl
sulphide, S[ *CH:(CloH&:O]2, is formed. Thedatter is deposited from
benzene solution in brilliant white crystals, which redden superficially
in the air and decompose at 275-280", the temperature varying with
the r j t e of heating. The action of hydrogen sulphide probably first
produces the hydrosulphide, which is afterwards transformed into the
neutral sulphide. Dinaphthapyryl sulphide when boiled with hydroE. H.
chlorio acid is converted into the chloride.

Electropositive Character of the Dinaphthapyryl Radicle.
VI. Extremely Pronounced Aptitude of forming Insoluble
or Sparingly Soluble Compounds. VII. Displacement of
Potassium, Ammonium, and Alkylammonium Chlorides from
their Platinichlorides by the Pyryl Chloride. VIII. Displacement of Potassium from Potassium Picrate by the OxygenFOSSE(Bull. SOC.
chim.,
ated Base Dinaphthapyranol. ROBERT
1909, [iv], 5, 797--800).-It
has been shown previously (Abstr., 1901,
i, 604) that chloro- and bromo-dinaphthaxanthone combine with the
halide acids, platinic chloride, and mercuric chloride and bromide.
[With LEsAaE.]-Dinaphthapyryl
chloride and bromide are now
found to form coloured and generally crystalline coinpounds with the
halide salts of almost all the metals, except those of the alkalis and
alkali earths. Halide double salts with platinum, palladium, gold,
mercury, copper, lead, uranium, chromium, manganese, iron, cobalt,
cadmium, zinc, t.in, bismuth, antimony, and arsenic have been prepared. Moreover, in extension of a previous observation (ibid., 1902,
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[iii], 27,496) t h a t several of the reagents for alkaloids precipitate the
pyryl halides, it is now found that picric acid, tannin, chlorine, bromine,
iodine, chromic anhydride, ammonium perchlorate, potassium iodide,
potassium ferrocyanide, potassium ferricyanide, potassium nitroprusside, ammonium thiocyanate, ammonium molybdate, sodium
phosphotungstate, and ammonium vanadate give coloured insoluble
or sparingly soluble precipitates with the solutions of pyryl salts in
dilute halide acids.
When a hydrochloric acid solution of potassium, ammonium, methylammonium, or trimethylammonium platinichloride is treated with a
solution of dinaphthapyryl chloride in dilute hydrochloric acid, dinaphthapyryl platinichloride is deposited in red crystals having a
golden reflex. These reactions are considered by the author t o prove
that potassium, ammonium, and alkyl ammonium platinichlorides are
partly dissociated in hydrochloric acid solution.
When potassium picrats is treated with a n acetic acid solution of
dinaphthapyranol, potassium acetate and dinaphthapyryl picrate are
formed, probably owing t o the partial hydrolysis of t h e potassium
nicrate by the acetic acid, and tbe consequent progressive combination
Lf the pyraaol with the liberated picric acid. Conversely, dinaphthapyryl picrate is reconverted by potassium hydroxide solution into
potassium picrate and dinaphtbapyranol, the equilibrium between the
picric acid and the pyranol thus depending on t h e acidity or alkalinity
of the medium.
E. H.

Transformation of Thiophenol Ethers into Thioflavanone
Derivatives. KARL AEWERSand F. ARNDT(Bey., 1909, 42,
2706-2712).-111
extension of their recent work (this vol., i, 175),
the authors find that thiophenol ethers can be condensed with benzaldehyde wit.h the formation of thioflavanone derivatives. The condensation is effected by means of dry hydrogen chloride, and, in the
case of 6-methyl(or ethyl)-thiol-3-methylacetophenone; proceeds a s
follows: The benzylidene derivative (I) is first formed and combines
with hydrogen chloride to give the compound (11), from which alkyl
chloride is eliminated, and the resulting methylthioflavanone (111)
condenses with a second molecule of benzaldehyde to yield benzylidenemethylthioflsvanone (IT)
:
R*S*C6H3Me*
CO*CH:CHPh

R*S*C6H,Me-COeCH,*C)HClPh
(11.)

(1.1

(111.)

(IV.)

The analogous compounds containing oxygen cannot similarly be
transformed into flavanone derivatives.
S-Beezxylide~ze-6-metl~ylthiofEavanone
forms short, stout, bright yellow,
glistening prisms and pyramids, m. p. 109-llO",
and gives a n intense
brown coloration with sulphuric acid.
The byomide, C,,HIsOBr,S,
crystallises i n pale yelIow, glistening needles, m. p. 125O; and the
hydroxylamine additive product, C2,H,,0,NS (no oxime is formed),
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forms snow-white, glistening needles and plates, m. p. 174-176O
(decomp.).
CO-C:CHPh
G-Metlioxy-3-benxyZide~aeftava~aone,
OMe*C6H,<o-b
Ph , prepared by condensing 6-methoxyflavanone (Abstr., 1904, i, 440) with
benzaldehyde in the presence of hydrogen chloride, forms small, stout,
glistening crystals, m. p. 118-119O ; the hydrochloride crystallises in
slender, felted needles, and has m. p. 189', softening before this point.
3-BenxyZidene-6-methyZJZavanone, similarly prepared from 6-methylflavanone, has m. p. 132-1 33O. 6-EthyZthioZ-3-naethylacetophenone,
C1,Hl,OS, prepared from p-ethylthioltoluene by the Friedel and Crafts'
reaction, crystallises in long, glistening, white needles, m. p. 75.5O.
p-isol'ropylthioltoluene, CI,Hl,S, prepared from p-methylthioltoluene,
isopropyl bromide, and sodium, is a colourless oil having a terpenelike odour, b. p. 110'/14 mm., 228'/760 mm.
J. C. C.
[with ARTHUR
SCHWANTKE
and K.
Aconitine. ERNSTSCHMIDT
SCHWANTKE]
(Arch. Pliarm., 1909, 247, 233-243).-Some
derivatives
of aconitine, m. p. 195--196O, obtained from the tubers of Aconitum
Napellus, have been examined crystall ographically. Aconitine, rhombic
[a : b : c = 0.54492 : 1 :0.389171. Aconitine hydrochloride, rhombic
a :b :c = 0 87488 : 1 : 1*3040].
Aconitine hydrobromide, rhombic
a : b :c = 0.86455 : 1 : 1.30951. Ethylpicraconitine, rhombic [ a :b :c =
0.97952 : 1 : 1*2700]. Aconine hydrochloride, monoclinic, hemimorphous [a : b : c = 0.63461 : 1 : 1.0374 ; ,8= 90'1.
Pseudoaconitine, m. p. 201-202°, from Aconitum f e r o x , must be

E

purified by the repeated crystallisation of its nitrate i n order that the
regenerated base may separate from dilute methyl alcohol in wellformed, colourless needles,
Japaconitine, from the tubers of Aconitum Pischeri, is identical with
commercial japaconitine, and different from the alkaloid obtained
from Aconitum Nupellug; it separates from 90% alcohol i n crystals
identical with those measured by Pope (Tracs., 1900, 76,49). It is
remarkable t h a t the hydrochlorides and hydrobromides of japaconitine
and aconitine are almost identical, although the two alkaloids are
c. 5.
widely different crystallogritphicitlly (following abstract).

The Aconitines from Japanese Aconite Tubers. KOJIRO
MAKOSIII(Arch. Pharm., 1909, 247, 243-282).-Since
1877 japaconitine, the alkaloid prepared from Kusauzu tuber-roots obtained in
Japan from varieties of the Aconiturn family, has been examined
by several investigators without concordant results. The author gives
a full account of the aconitum tubers, of Japanese and Chinese origin,
used commercially, and is of opinion t h a t these discordant results are
not t o be attributed to the different sources from which the japaconitine has been obtained, but, in view of the ready decomposition of
the aconite alkaloids, may be due to differences in the methods of
isolation and purification of the alkaloid. This view is supported by
the m. p.'s of aconitine and japaconitine given by different observers,
which, varying between 1 8 3 O and 204*5', lead to the conclusion t h a t
chemically individual substances have hitherto not been employed.
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Two varieties of Kusauzu tubers are recognised: Bushi tubers,
obtained from the Aconitum Fischeri, grown i n Hokkaido (Jeso), and
the Kusauzu tubers obtained from a variety of this shrub grown
i n Hondo. The author commences his attempt to elucidate the
mystery of the nature of aconitine (which is asserted by some chemists,
and denied by others, to be identical with japaconitine) by a thorough
examination of the alkaloid, called jesaconitine, obtained from the
Bushi tubers, and japaconitine, prepared from the Kusauzu tubers of
Hondo.
A detailed accoixnt of the isolation of jesaconitine from Bushi tubers
(yield 0.54%) is given. Briefly, the main portion of the alkaloid is
obtained by evaporating under 50 mm. pressure t o a thin syrup the
solution obtained by thrice extracting the codrsely-powdered roots with
96% alcohol for ten days at t h e ordinary temperature; the syrup is
mixed with water, and the bulk of the crude alkaloid precipitated by
concentrated sodium carbonate solution. Attempts to obtain the base
or i t s salts in a crystalline form have failed. Jesaconitine must be
regarded as benzoylanisoylaconine, since its hydrolysis by water under
8-9 atmospheres yields benzoic and anisic, but riot acetic, acids and
aconine, the identity of the last, isolated as the hydrochloride, m. p.
175-176", with the aconine hydrochloride obtained from aconitine
being proved by the mixed m. p., by crystallographic examination,
and by the formation of tetra-acetylaconine. I n folir weeks a t the
ordinary temperature acetyl chloride and jesaconitine yield a n acetpl
derivative, C,oH4,012NAc,,2K20(t), m. p. 3 3 - 2 1 3*5',:which separates
from ether in slender needles.
Although more poisonous, jesaconitine is closely related to aconitine
(Merck's aconitine pur. amwph.) in toxic properties. I t s physiological
action on dogs and frogs causes the typical paralysis produced by
aconitine, but a difference is noticeable i n that jesaconitine does
not cause mydriasis and salivation in dogs; the local action of the
hydrochlorides of the two alkaloids is practically identical.
The extraction of japaconitine from Hondo Kusnuzu tubers is very
similar to that of jesaconitine from the Bushi tubers. The alkaloid
precipitated by sodium carbonate is recrystallised from ether, and
finally purified either by repeated crystallisation from methyl alcohol
or by the crystallisation of the hydrochloride or hydrobromide. The
alkaloid crystallises in needles or small plates, and has m. p.
2025--203*5°, the same as that of commercial japaconitine purified
by the preceding process, The mean value of nine analyses of
japaconitine corresponds with the formula of aconitine,
C34H47(0r

45)'11N,

but the two alkaloids are undoubtedly different. The hemihedral
crystals of japaconitine hydrochloride, or hydrobromide, have t h e
same angles as the holohedral crystals of the corresponding salts
of aconitine. The author confirms i n the main the observations
of Dunstan and Read (Trans,, 1900,77,45) on the triacetyl derivative
(m. p. 1 8 9 O , not 166') and the salts of japaconitine, on pyrojap
aconitine, japbenzaconine, and japaconine. The different natiires of
japaconine and aconine are evident ; the former does not form crystallisable salts, and yields a teto.a-acetgZ derivative, C,,H37(or35)0gNA~4,
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m. p. 236-237',
tbe aul.ichZoride of which, m. p. 253", crystallises in
yellow plates ; aconine forms easily crystallisable salts and a tetraacetyl derivative, m. p. 231-232',
the aurichloride of which is
uncrystallisa ble.
The chief result of the paper is the proof t h a t japaconitine is
C. 5.
different from aconitine and from jesaconitine.
A New Base Isolated from Ergot of Rye, Ergothionine.
CHARLES
TANRET
(Compt. rend., 1909, 149, 222-224 *).-A description
of the preparation and properties of a new sulphur-containing base
occurring t o the extent of 0.1% i n ergot of rye. Ergothionine,
CgHl,0,N,S,2H,0, crystallises in colourless, clinorhombic lam ell^,
m. p. 290' (decomp.), on the Maquenne block ; [.ID + 110'.
It is
soluble in 8.6 parts of water at 20', and insoluble i n absolute alcohol
or ether. Ergothionine is a feeble base, and forms well defined salts,
which in aqueous solution give precipitates with mercuric chloride,
potassium mercuric iodide, and platinic chloride in excess, but not with
picric or tannic acids.
The hydrocJdoride, C9Hl,0,N,S,HC1,2H,0, occurs in orthorhombic
crystals,
+ 88.5' ; the anhydrous salt has m. p. 250' ; its solution
gives with silver nitrate a curdy precipitate having the composition
[(CgHl,O,N,S),Ag,O](AgC1),.
The suZpJmte,

DI.[

(C,H1,02N,S)2,H2S0,,2H20,

has
+ 87.4'. The phosphate, CgH,,0,N3S,H,P0,, has [a], + 83.S'.
The mercurichloride, C,H,,O,N,S,HgCl,,HCl,
is crystalline.
w. 0. w.

[.ID

Strychnine Alkaloids. V. Isomeric Strychninesulphonic
LEUCHS
and WILHELM
SCHNEIDER
(Ber., 1909, 42,
Acids. HERNANN
Compare Abstr., 1908, i, 5 6 3 ; this vol., i, 120, 253,
2681-2685.
602)-An
aqueous solution of strychnine, containing sulphur dioxide,
is treated at 40-50'
with precipitated manganese dioxide until t h e
latter has dissolved. By cooling t o 20°, acicular crystals of t h e
strychninesulphonic acid already described (this vol., ii, 120) are
obtained. E y keeping the mother liquor overnight a t 0', a second
strychninesulphonic acid, C,,H220,N,S,2H,0, is obtained in stout
prisms, which darkens at 300", has m. p. 370' (decomp.), and has
[u]: - 138' i n aqueous solution. From the concentrated filtrate, after
removal of the manganese and acids of sulphur, a third acid,
C21H22O,N,S, 3H,Q
is obtained, which crystallises from boiling water in brilliant, flattened
polyhedra or quadratic plates, has m. p. 2'76' (decomp. corr.), and
[a]: 163.3' in aqueous solution.
In the authors' opinion four isomeric strychninesulphonic acids
c. s.
should exist, of which two are stereoisomerides.
Synthesis of Papaverine.
AM^ PICTET
and A. GAMS(Compt.
rend., 1909, 149, 210-212.
Compare this vol., i, 323).-Attempts
t o prepare papaverine by dehydration of a compound containing 2H
less than homoveratroylhomoveratrylamine were unsuccessful, owing
to the instability of the parent base, C6H,(OMe),*CH:CHoNH2.The
synthesis has been accomplished, however, as follows : veiawole is
* and J. Phnrm. Chim., 1909, [vi], 30,145-153.
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treated with acetyl chloride and aluminium chloride, whereby acetoveratrone is produced ; its ozimino-derivative,
C,H,(OMe),*CO*CH:NOH,
has m. p. 131'. On reduction with stannous chloride and hydrochloric
acid, this g ields t h e hydrochloride of amiszoacetouerutrone,
C,H,( OMe),*CO-CH,*NH,,HCI.
The free base is unstable. The hydrochloride is shaken with homovemtroyl chloride and aqueous sodium hydroxide, when homoverutroylaminoacetylveratrone, C,H,(OMe),* CO-CH,*NH*CO*CH,*C,H,( OMe),,
is obtained in brilliant spangles, IU.p. 1 4 2 O . On reduction with sodium
amalgain i n alcoholic solution, i t furnishes horrhoveratroylhydi-oxyhomoverutvy1am ine,
C, H3(OMe),*Cli( OH) CH,*NH*CO*CH,*C,H,( OMe),,
oolourless needles, m. p. 124'. W h e n
H
this is boiled in xylene with
'ITe
anhydrous phosphoric acid, 2H,O is
/-\OMe
eliminated and a substance formed
\--/
\-/
which is identical with natural
/
\
papaverine.
This synthesis com\--/
pletely establishes t h e annexed
OBle OMe
constitution for the alkaloid.
w. 0. w.

Bromination of Strychnine, Brucine, and other Alkaloids.
D Z I U R Z P I ~(Bull.
K I Acud. sci. Cracow,
1909, 63%-611).-When
bromine dissolved in carbon disulphide is

J ~ Z E F BURACZEWSKI
and 35.

added slowly to a cold saturated alcoholic solution of strychnine, a
sparingly soluble yellow precipitate of strychnine dibromide,
C,,H22O,N,Br,9
is obtained, which cztrbonises when heated, loses its colour in boiling
alcohol, and dissolves incompletely in hot water. The addition of
alkali t o t h e aqueous filtrate precipitates a colourless, soluble basic
bromide, C,,H,,O,N,Br, m. p. 250°, which, i n alcoholic solution, yields
with bromine in carbon disulphide solution a yellow substance, which
appears t o be a mixture of tri- and tetra-bromostrychnine.
By t h e action of bromine in carbon disulphide on alcoholic brucine,
a white, gelatinous precipitate is first formed, which redissolves by t h e
further addition of bromine, t h e solution yielding a dark yellow
precipitate. The white substance is a bromobrucine, C,,H,,O,N,Br,
which differs from Laurent's bromobrucine in colour a n d in being
reddened by mineral acids. The yellow precipitate is a non-hygroscopic
bromobrucine dibromide (I), C,,H,,O,N,Br,,
different, therefore, from
Beckurt's brucine tribromide.
c. s.

Magnesium Pyrryl Iodide and its Use in the Sylzthesis
of Pyrrole Derivatives. BERNARDO
ODDO (Gaxxetta, 1909, 39, i,
649--659).-The
action of pyrrole on magnesium methyl iodide i n
ethereal solution yields magnesium pyrryl iodide, which was separated in
the form of its additive compound with pyridine, C,,H,,N,IMg o r
/-\

/-\
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The action of carbon dioxide or ethyl chlorocarbonate on magnesium
pyrryl iodide i n ethereal solution yields pyrrole-2-carboxylic acid or
its ethyl ester, so that magnesium pyrryl iodide has t h e constitution
C(Mg1):FH
T. H. P.
NH<CH==CH-

Action of Potassium Hydroxide on Acetyl-+-isatindioxime.
JEAN
KOZAK
(Bull.Acad. sci. Cracow, 1909, 628-632).-Acetyl-+-isatindioxime is bydrolysed by 15% potassium hydroxide in two to three
weeks at the ordinary temperature and in thirty minutes by heating,
and yields the monoxime, riot the expected dioxime.
c . s.
Quinaldyl Chloride. EMIL
BESTHORN
(Bey., 1909,42, 2697-2698).
-A final reply to Meyer and Turnau (this vol., i, 419).
c. s.

Condensation of Chloral with Primary Aromatic Amines.
111. ALVIN
S. WHEELER
and STROUD
JORDAN
(J. Amei*.Chem. Soc.,
1909, 81, 937--943).-1n
earlier papers (Abstr., 1903, i, 246 ; 1908,
i, 392), descriptions have been given of the condensation products of
chloral with several primary arylamines. The work has been
continued, and the following compounds are described.
T~ichloroeth?llideneJim - bromoaniline, C Cl,*CH (NH-C,H,Br),, m, p.
115-1 1 6 O , crystallises in colourless, rhombic bi-pyramids. l'richloroethylidenedi-p-antinobenxoic mid, CCI,*CH(N H*C,H,*CO,H),, m. p.
2 15-220' (decomp.), forms colourless crystals. Z'richloroet~ylidenedim-aminobelzxoic acid, m. p. 240' (decomp.), also forms colourless
crystals. Trichloroethylidenedi-5-brorno-2-arninobenxoicacid,
cC1;c H(N~*C,H,Br*CO,H)2,
m. p. 174-175',
crystallises i n clusters of needles. Trichloroethylidenedi-o-nitro-p-toluidine,CCl,*CH(NH*C,H,Me*NO,),, m. p.
108-109',
forms a bright yellow, crystalline powder. A n additive
compound of chloral with o-nitro-p-toluid ine,
CCI,-CHO, NO,*C, H, Me-NH,,
m. p. 1S7-188", has been obtained in the form of yellow needles.
Trichloroethylidenedi-p-nitro-o-toluidine,
m. p. 142-143',
forms long,
golden-yellow needles. Tricidoroethylidenedi-m-i~it~*o-p-toZuidine,
m: p.
165-1 3 6 O , crystallises in yellow needles, and is decomposed by boiling
water. Trichloroetiylidenedi-rn-chloro-p-toluidine,
CCl,*CH(NH*C,H,MeCl),,
The additive product of
PI?. p. l l O o , forms slender, white needles.
chloral with m-chloro-p-toluidine,m. p. 182-1 83', crystallises in long,
silvery white needles. I'richlo~oethylidenedi-p-bromo-o-nitroandine,
CC1; CH (NH*C,H3Br*N02),,
m. p. 19O-19lo, forms small, lemon-yellow needles, and reacts with
bromine to form a yellow, crystalline compoumZ, m. p. 130-131° ; the
additive compound, CCl,~CHO,NO,*C,H,Br*NH,, m. p. 332-233'
(decomp.), crystallises in yellow needles. l'richloroethylidenedi-p-bromom-nitroaiailine,m. p. 147-1 4S0, also forms yellow needles. Trichloroethylidenedi-p-iodoaniline,CCl,*CH(NH*C,H,I),, m. p. 123O, forms a
VOL. XCVI.

i.
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mass of E teel-grey, branching needles. Trichloroethylidenedi- 4-bromo1-naphthyZamine, CCl,*CH(NH*C,,H,Br),, crystallises with one mol. of
toluene. Trichloroethylidenedi-pamanoacetophenone,
CCl,* C H (NX*C,H,*COMe),,
m. p. 3 6 2 O , forms colourless plates.
Each of these condensation products is decomposed by strong
mineral acids with regeneration of the amine. W h e n t h e compounds
a r e treated with a solution of bromine i n glacial acetic acid, chloral is
produced, together with the hydrobromide of the original amine o r a
bromoamine.
E. G .

Constitution of the Imino-compounds from Ethyl Ethoxycoumalindicarboxylate and Ammonia or Alkylamines. MAX
GUTEZEITand HERMANN
EYSSEN
(J.p r . Chem., 1909, [ii], 80, 34-68).
-The compound, m. p. 178', obtained by the action of dry ammonia
on a 5%benzene solution of ethyl 6-ethoxycoumalin-3 : 5-dicarboxylate,
and formerly regarded as ethyl 2-hydroxy-5 : 6-dihydro-6-pyridone3 :5-dicarboxylate-easily changing t o ethyl 3 : 6-dihydroxyppridine3 :5-dicarboxylate, m. p. 199' (Guthzeit, Abstr., 1894, i, 71)-is now
regarded, in consequence of the present work, as ethyl 6-irnino-5 : 6dihydrocoumalin-3 : 5-dicarboxylate, a constitution first suggested by
Errera (Abstr., 1902, i, 115) by reason of t h e analogous behaviour of
ethyl 6-imino-5 :6-dihydrocoumalin-3 :4 : 5-tricarboxylate,which readily
changes t o t h e dihydroxypyridinetricarboxylate. Similar constitutions
a r e assigned t o the compounds obtained by t h e action of ethylamine or
aniline on ethyl 6-ethoxycou~~alin-3
: 5-dicarboxylate, m. p. 123' and
147' respectively (Guthzeit, Haussrnann, and Band, Abstr., 1895, i,
557, 560). The evidence for this change of opinion is mainly t h e action
of sodium hydroxide, ammonium hydroxide, and ethylamine on t h e
three compounds. 2N-Ammonium hydroxide, 0.5% sodium hydroxide,
or 2% ethylamine, acting on the first-mentioned compound, m. p. 1 ' 7 8 O ,
at t h e ordinary temperature, forms ethyl-a-cyanoglutaconate,
CO,Et*CH( CN) *CHIC H *CO,Et,
a viscous, yellow oil with a bitter taste, which gives a red coloration
with ferric chloride and forms a sodium derivative, C,,H,,O,NNa, and
a n ethyl derivative, Cl2Hl7O,N, m. p. 79". The same compound, m. p.
178', reacts with 2.5% alcoholic ammonia t o form t h e anzides,
NH,*CH:C(CO,Et)*CO*NH,, m. p. 1 70°, and
CO-CH(CO,Et)>
N"<CO.C(Co.N €3,)
CH,
which decomposes at 259O, and reacts with ethereal 2.5% ethylamine
t o form t h e substances, NHEt*CH:C(CO,Et)*CO*NH,,m. p. 102', and
CO,Et*CH,=CO*NHEt,a n oil which readily yields diethylmalonamide,
and with aniline t o form compounds already described (Guthzeit, Band,
Zoc. cit.). The compound C,,H,,O,N,
m. p. 123', obtained by t h e
action of ethylamine on ethyl 6-ethoxycoumalin-3 : 5-dicarboxylate,
reacts with 0.5% sodium hydroxide t o form a n oily substccnce,
CO,Et*CH:CH*CH(CO,Et)*CO*NHEt,
and wit.h 2.5% alcoholic ammonia t o form Kuhemann and Morrell's
amide, NH,*CH:C(CO,Et)*CO-NH, (Trans., 1891, 59, 743), a pyridine
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is probably CO,Et*CH,;CO*NHkt. The compound C,,H,,O,;N, m. p.
1 4 7 O , obtained by the action of aniline on ethyl 6-ethoxycoumalin-3 :5dicarboxylate, reacts with 0.5% sodium hydroxide to form the cmilide,
CO,Et*C(CO,Na):CH*CR(CO,Et)*CO*NHPh,
from which the original
compound is obtained by acidification, with dilute ammonium
hydroxide t o form a n analogous ammonium salt, C17H2207N2,
with
2 5 % alcoholic ammonia to form malonanilide and t h e pyridine
"Ph<Co.C(Co.NH,)
co*CH(CoZEt)>CH,

m. p. 27l0, and with ethereal

2.5% ethylamine to form diethy!malonamide, CH,(CO*NHEt),, and
the anilide, NHEt*CH:C(CO,Et)-CO*NHPh, m. p. 84'.
The formation of the preceding substances is explained by aesigning
- t o the compounds, m. p. 178q 123O, and 1 4 7 O , theconstitution

co--- c HC(Co'2Et)>CH,
(C0,E t )

O<C( :NR)

where R is H, Et, and P h respectively.

c. s.
LEOF. ILJIN

Action of Phenylhydrazine on Formaldehyde.
(Ber., 1909,42, 2SS6--2889).-Sy
adding phenylhydrazine dissolved in

acetic acid to a n aqueoiis suspension of paraformaldehyde and warming
the thoroughly stirred mixture for a short time on a water-bath,
a yellow, crystalline solid, C,,H,,N,, was obtained, which, after
purification, separated from 'chloroform in colourless, mother-of-pearl,
glistening scales ; this substance darkens a t 1 1 5 O , and has m. p.
170--180".
The alcoholic mother liquors yielded a second compound,
C30H32N8,which crystallises in slender, colourless needles darkening
P. H.
a t 160', xn. p. 180-185°.

Compounds of Phenylhydrazine with Phenols.

ROBERTO

CIUSAand A. BERNARDI
(Atti 22. Accacl. Lincei, 1909, [v], 18, i,
690--694).-The
freezing-point curve of mixtures of phenol and
phenylhydrazine exhibits ( 1 ) a minimum at 1 8 * 0 6 O , which is the
eutectic pcint for the system comprising phenol and the compound of
phenol with phenylhydrazine, and (2) a maximum at about 4 2 O ,
corresponding with t h e compound containing 1 mol. of phenol and
1 mol. of phenylhydrazine.
This compound, Ph*OH,NHPh*NH,, which may be prepared by
mixing the fused constituents, crystallises from light petroleum in
white needles, m. p. 4 2 O , and when dissolved in benzene is largely
dissociated into its components.
The compound, C,H,Me*OH,NHPh*NH,, prepared from rrr-cresol
and phenylhydrazine, crystsllises from light petroleum in slender,
white needles, m. p. 36-37", and is strongly dissociated by benzene.
The corresponding p-cresol compound, C,H,Me*OH,NHPh*NH,,
crystallises from light petroleum i n white needles, m. p. 26". o-Cresol
also combines with phenylhydrazine, but the mixture remains
superfused.
W i t h a-naphthol, phenylhydrazine gives a n unstable compound,
m. p. 2 6 O , and with P-naphthol, a stable compourid,
O,,H,*OH,NHPh*NH,,

3

CL

2
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which crystallises from a mixture of benzene and light petroleum in
white scales, m. p. 62-63O, and undergoes considerable dissociation
wben dissolved in benzene.
The compound, C6H,(OH),,2NHPh*NH,, formed from catechol and
phenylhydrazine, crystallises from benzene in white, silky needles,
T. H. P.
m. p. 63'.

Phototropy of Certain Phenylhydrazones. MAURICEPADOA
(Atti Iz. Accud. Lincei, 1909, [v], 18, i, 694-699.
Compare Stobbe,
Abstr., 1908, ii, 339).-In order to throw light on the changes occurring i n phototropic compounds under the influence of light, the author
has studied the behaviour of crystalline mixtures composed of a
phototropic substance and of a non-phototropic one capable of forming
solid solutions with t h e former. I n all the cases examined, such solid
solutions exhibit behaviour differing from that of the pure phototropic
substances.
In freezing benzaldehydephenylhydrazone-the molecular depression
of freezing point of which is found to have the mean value K = 112.9benzylidenebenzylamine has the mol. wt. 214.3-2 15.2, instead of 195.
The pure phenylhydrazone colours rapidly i n sunlight , and becomes
decolorised only slowly i n the dark, this latter change being favoured
by heating. A mixture containing 4.6% of benzylidenebenzylamine
becomes red in sunlight, but turns colourless again after a n hour i n the
dark. W i t h only 1% of the amine, the decoloration is almost complete
in twenty-four hours. The pure phcnylhydrazone, when heated slowly
in diffused light, is completely decolorised at 1 15-120°, mixtares
containing 1% and 3% OF the amine a t 95-100'
arid 80-85'
respectively.
Mixed crystals of benzaldehydephenylhydrazone and diazoaminobenzene, containing 4.92% of the latter, are absolutely insensitive to
light.
A mixture containing 1.57% of the diazo-compound has
its colour slightly intensified by the action of light, the reverse
change being complete after twenty-four hours ; if the action of light
is repeated, the darkening is less than at first, and the decoloration
correspondingly more rapid.
Anisaldehydepbenylhydrazone becomes violet when exposed to light,
but, if left exposed for a long time, again turns white, and does not again
assume its property of colouring in the light even if kept for several
days in t h e dark ; its m. p. remains unchanged even after prolonged
exposure. A mixture of this phenylhydrazone with anisylidenebenzylamine, containing 1% of the latter, when exposed t o light, colours
more intensely and more rapidly than the pure phenylhydrazone,
and exhibits the same behaviour as the latter when the exposure is
prolonged. The phenomena observed when the phenylhydrazone and
mixtures of it with anisylidenebenzylamine are heated are similar to
those shown by benzaldehydephenylhydrazone and its mixtures with
benzylidenebenzylamine. A small proportion of benzaldehydephenylhydrazone is incapable of imparting phototropic properties to benzylidenebenzylamine. If compounds which do not form solid solutions
with phototropic substances are fused with these, they exert no
influence on the behaviour towards light.
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Ar~isylidenebenx?lZanaine,OMe*C,H;CI~:N*CH,Ph, prepared by mixing anisaldehyde (1 mol.) and benzylaniine (1 mol.), separates from
light petroleum i n white crystals, M. p. 33".
T. H. P.
P y r i m i d i n e s . XLIII. Preparation of 3 - M e t h y l - and 3Benayl-uracil. HENRY
L. WHEELER
and TREATB. JOHNSON
(Amer.
Chem. J.,1909, 42, 30--37).-1n
earlier papers (Abstr., 1907, i, 728;
1908, i, 692, 835, 1018; this vol., i, 59) accounts have been given of a
study of the alkylation of 2-thiol-6-pyrimidones. Some irregularity
has been observed in these reactions, analogous salts giving cliff erent
results with the same halide, whilst with different halides the salt may
be attacked in different positions. It has been considered of interest,
therefore, to study the alkylation of some isomeric 6-thiol-2-pyrimidones, When 6-methylthiol-2-pyrimidoneis treated with methyl
iodide or benzyl chloride in presence of potassium hydroxide, 3 alkyl
derivatives are produced; if isomeric products are formed in these
reactions, t h e quantity is extremely small. The 6-thiol, like the 2thiol, compounds are decomposed by hot hydrochloric acid, with
formation of mercaptan and uracil derivatives.
3-Rlethyluracil has
been thus obtained, and completes the series of the possible methyluriiails.
6-JfethyZthioZ-2-pgrimidone,
N<C(sAfe)
co--- .zE>CH, m. p. 205O, obtained

by the action of methyl iodide on 6-thiouracil (Wheeler and Liddle,
this vol., i, 61) in presence of sodium methoxide, forms long, slender
needles or prisms. 6-Meth$thiol-3-mot?ql-2-py~imidone,
CO-NMe

NGC(XNe1 CH'CH,
m. p. 124", crystallises in needles.
CO N Me
3-,WethyZumciZ, NH< GO-CH >CH,
m. p. 232", crystallises in
prisms ; it dissolves i n alkali hydroxide, and is reprecipitated on t h e
addition of dilute hydrochloric acid. This compound does not colour
a solution of diazobenzenesulphonic acid in sodium hydroxide, whereas
1-methyluracil gives a red coloration.
CO*N('H2Ph)>CH, m. p.
6-MethyZt?~ioZ-3-benxyZ-2-pyri1nidone,
N<c(sNe)CH
148-1 49", crystallises in prisms, and when boiled with hydrochloric
acid is converted quantitatively into 3-benzyluracil (Johnson and
Derby, Abstr., 1908, i, 101s).
A further study of the action of methyl iodide on the potassium
salt of 2-ethylthiol-6-pyrimidone (Johnson and Heyl, Abstr., 1907, i,
728) has shown that both the 1- and 3-methyl derivatives are formed,
whereas in the earlier work only the 1-methyl derivative was isolated.

E.G.
Pyrimidines. XLIV. Preparation of 1:4 D i m e t h y l u r a c i l
and of the M o n o b e n z y l D e r i v a t i v e s of 4 - M e t h y l u r a c i l . HENRY
L. WHEELERand DAVIDF. MCFARLAND
(Amer. Chena. J., 1909, 42,
101-1 15).-An exceedingly convenient method for the preparation
of 1 : 4-dimethyluracil is the following. Ethyl acetoacetate, thio-
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carbamide, and sodium ethoxide ( 2 mols.), when heated in alcoholic
solution for thirty minutes, give a n almost quantitative yield of
2-thio-4-methyluraci1, which reacts with alcoholic potassium hydroxide
and methyl iodide (> 3 mols.) to form 2-meth&hiol-l : 4-diniethgldi-

which separates from water in silky needles, is volatile with steam,
and is quantitatively changed to 1 : 4-dimethyluracil by boiling
concentrated hydrochloric acid.
The reaction between 2-ethylthiol-4-methyldihydro-6-pyrimidone,
alcoholic sodium ethoxide, and benzyl chloride yields I-benxyl-2-ethylthioZ-4-meth~~ldihydro-6-pyrimidone,
C,,H,,ON,S, a n oil which is converted by boiling hydrochloric acid into mercaptan, 4-methyluracil,
and l-benxyl-4-methyZuracil,
C13H,202N2,m. p. 194'. Hagen's so-called
l-benzyl-4-methylur~ci1,m. p. 2 3 3 O , is proved t o be 3-benzyl-4-methyluracil by converting i t and also 1 : 4-dimethyluracil into the same
3-benxyl-1 : 4-dimethyZuraciZ, m, p. 85-86', the former by methylation
and the latter by benzylation. That the benzyl group is not in
position 5 in the two preceding compounds, m. p. 194' and 233'
respectively, is proved as follows. Ethyl benzylacetoacetate, thiocarbamide, and alcoholic sodium ethoxide yield ultimately 2-thio-5-benxyl4-methyluracil, C12Hl,0N,S, in. p. 257-258',
which is digested
in alcohol with sodium ethoxide and ethyl bromide, whereby %ethylthiol-~-benzyZ-4-nzelhyZdihydro-6-pyr~m~done,
CI6Hl,ON,S, m. p. 166', is
obtained, which is converted by hydrochloric acid mbo 5-benql-4methyluracil, m. p. 249-250'.
1-RenxyZ-3 : 4-dimethyEuracil, m. p. 164', is obtained by methylating
1-benzyl-4-rnethyluracil. The benzylation of 2-thio-5-benzyl-4met hy I uraci 1 yields 2 - benxylthioZ-5-benzyl-4-meth?lldi~
y d ~ o --pyrimidone,
6
CH2Ph.S *C<pJ-CR*e
NH*Co>C*CH,Ph, m. p. 194O, which is very stable to
hydrochloric acid, but is converted by hydrobromic acid into 5-benzyl4-methylurscil. It is not immaterial, therefore, what mercaptan
derivative is selected for desulphurisation of the preceding pyrimidines
to uracil derivatives.
c. 8.

Reduction of Hydroxyazo-compounds. HEINRICH
GOLDSCHMIDT
and MORITZECKARDT
(J.pr. Chem., 1909, [ii], 80, 135--149).-The
paper contains little new work. It is known t h a t the reduction
of acylated o-hydroxyazo-compounds by zinc dust and acetic acid
yields the hydrazo-compound (which may or may not be capable of
isolation), which, by further reduction, may undergo fission, thus :

NH*NHPh

--.,
+
'

x/--\ O H
\-/

NHBz

+

P h N H , (11.)
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By experiments on benzeneazo-P-naphthyl benzoate, P-benzeneazoa-naphthyl benzoate, and benzeneazo-p-tolyl benzoate, the authors show
that reduction proceeds mainly in direction (I)in alcoholic solution, and
i n direction (11) i n acetic acid. Evidence is obtained i n all cases t h a t
t h e reductive fission of the hydrazo-compound proceeds i n a third
direction, yielding a n aminophenol (or naphthol), aniline, and benzoic
acid.
c. s.

Quinazolines. XXII. 3-Amino-2-methyl-4-quinazolone
and
Certain of its Derivatives. MARSTON
TAYLORBOGERT
and Ross
A. GORTNER(J. Amer. Chew,. SOC.,1909, 31,943-947).-1n
earlier
papers (Abstr., 1906, i, 712, 988 ; 1908, i, 466) a description has
been given of 5-, 6-, and 7-nitro-derivatives of 3-amino-2-methyl-4quinazolone. The present communication deals with the preparation
and ProDerties of the parent substance.
W'hei acetylanthrkil is treated with hydrazine hydrate (50%
N=$!Me
solution), ~ - a m ~ ~ z o - ~ - n ~ e t h y ~ - ~ - q u C6H4<
~ n a z o CO-N*NK,
~one,
,H,O, is
produced, which forms long, colourless needles, and, on h e a t h g at 1loo,
loses i t s water of crystallisation ; the anhydrous compound melts at
152O (corr.). It does not yield azo-derivatives with aromatic nitrosocompounds, and is not oxidised by mercuric oxide. It condenses with
ethyl diacetylsuccinate to form a pyrrole derivative. It gives a
phenylcarbamino-componnd with phenylcarbimide, and does not
condense with ketones. When the quinazolone is treated with nitrous
acid, i t does not undergo diazotisation, but the amino-group is replaced
by hydrogen. It is evident that a n intermediate substance is
produced, however, since, if after the addition of the nitrous acid the
mixture is immediately poured into a n alkaline solution of P-naphthol,
a compound, C42H3208N5,
is produced, which forms bright red needles,
darkens a t 200--230°, decomposes a t 266' (corr.), and possesses high
tinctorial power. If a-naphthol is used instead of @naphthol, a
similar compound, m. p. 245' (decomp.), is produced.
I n one
experiment with P-naphthol, however, t h e dye was not produced, but
an additive compound, C,Hs~ON,,C,,HsO, m. p. 144-145' (corr.), was
obtained, which formed bright orange needles and did not exhibit
tinctorial properties.
3 - Amino-2 -methyl-4-quinaxoZone hydrochloride, m. p. 2 0 6.9' (corr. ),
forms long, colourless needles. The picrute blackens at 187' (corr.).
The fornzyl derivative softens a t 185' and melts at 203-204' (corr.).
The acetyl derivative melts a t 176.5' (corr. ). 3-PhenyZcarbamido-2N=FMe
methyl-4-quinuxoLone, C6H4<C0-N*NH*CO*NHPh ' does not melt
below 300'.
3-BenxyEideneamin0-2-methyl-4-quinccxolone,
CI,H,,0N8,
forms stellate groups of needles, m. p. 183' (corr.).
When acetylantbranil is warmed with as-phenylmethylhydrazine, a
compound, m. p. 106' (uncorr.), is produced, which contains 9.90% of
nitrogen. H ydrazine hydrate reacts wi t.h m-nitrobenzoylanthranil
E.G.
with formation of a coppound, m. p. 196-197' (decomp.).
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Pheliylhydraeinopyrine and 5-Benzeneazo-1-phenyl-3-methylpyrazole. AuausT MICHAELIS
and KARL KOBERT
(Be?.., 1909, 42,
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2765--2770).-The
authors find that phenylhydrazine condenses with
antipyrine chloride t o form the phenylbydrazino-derivative, which is
readily oxidised to benzeneazophenylmethylpyrazole. P?ienylhydraxino*rMe--CMe
NMe-pyrine, N P h / $T*NNPh/ or NPh<C(:N,NHPh)
Prepared

&----C H

.xEej

by heating phenylhydrazine and antipyrine chloride for some hours on
the water-bath, is a yellow, viscid oil, which becomes black on exposure
to the air ;the hydriodide crystallises i u yellow leaflets, m. p. 175", and
the hydrochloride, platinichloride, m. p. 16lo,ferroc yawide, and methioclide,
white leaflets, m. p. 20 lo, are described. PhenyZmet~ylh?ldmzino~yyine,
rMe=I=CMe
NPh<T*NBIePh
or
NMe--similarly prepared

1

cr-==

NPh<C(:..NMeph).CH
Faze,

CH

from phenylmethylhydrazine and antipyrine chloride, forms large,
yellow crystals, m. p. 128' ; the platinichhide, picrate, small, yellow
leaflets, m. p. 114', feryocyanide, chromate, rnetlnodide, white leaflets,
m. p. 19l0, ethiodide: white leafletp, m. p, 130°, and benzoyl chloride
additive conzpound, aredescribed. P h e n y Z e t ~ ~ ~ l E h y d r c c x i n o p y r ~ n e , C ~ ~ ~
forms stumpy, yellow crystals, m. p. 78'; the alkytiodzdes are
mentioned, 5-Benxeneaxo-l-pher~~Z-3-nzet?~~lpyrazoZ~,

prepared by oxidising phenylhjdraiinopyrine with yellow mercuric
oxide, crystallises i n yellowish-red needles, m. p. 62' ;the methochloride
was isolated as its platinichloride, m. p. 2C;6-207', and the methioclide
crystallises in slender, yellow needles, m. p. 194'.
J. (!. C.

The Amino-group of 1-Amino-1: 3 : 4-triazole. CARLBULOW
(Ber., 1909, 42, 2715-2721).--The
author has already shown t h a t
1-amino-1 : 3 : 4-triazole undergoes the three typical reactions for
heterocyclic N-amino-substituted compounds, namely, t h a t (1) the
amino-group is displaced by hydrogen by the action of nitrous acid;
(2) the basic character is greatly diminished as the Salk are completely
hydrolytically dissociated by water, and (3) with benzddehyde a
benzylidene derivative is obtained ; these reactions were first
shown to be applicable t o the instance of an J-amino-substituted
heterocyclic compound, namely, aminophenylthiodihydroiminazole,
UH:QH
NPh<CS-N .NH2' by Fischer and Hunsalz (Abstr., 1894, i, 584). I n
the present paper, further reactions are described which show t h a t
1-amino-1;3 :4-triazole behaves like an aromatic amine. l-a-Phenvleth?/ZCH:r
ideneanaino-1 : 3 : 4-triaeole' CMePb:N*N<
prepared by conCH:"
densing 1 -amino-1 : 3 : 4-triazole with ncetophenone i n alcoholic solution
with the addition of a few drops of pyridine, forms yellow needles,
m. p. 1 1 go.
1-ForrnyZaamino-1 : 3 : 4-triaxok7 C2H2N3*N€€*CH0,
Y

Y
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prepared from t h e Itmine and formic acid, forms transparent, blunt
crystals, m. p. 117"; the siluey, copper, mercurou~, and mercuric
compounds are described. s-1-PhenyZcadamido-I : 3 : 4-triaxoZe7
C,H,N,-NH*CO*NHPh,
prepared lrom t h e base and phenylcarbimide, crystallisos in small,
slender, white needles, m. p. 232'; when boiled with ferric chloride, a
brown coloration is produced, and silver nitrate gives a milky
turbidity. s-1-l'oZylthiocul.banzido-1 : 3 :4-tricczoZe,
C,H,N,-NH* CS*NH*C,H,Me,
prepared from t h e base and tolylthiocarbimide, forms white needles,
m. p. 156', then becoming solid, and again melting a t 194-196' ; when
boiled with ferric chloride, a brownish-yellow coloration is produced,
and it is desulphurised by heating with silver nitrate.
s-l-,~u~ht?~ylcarbccmido-l
:3 : 4-triaxoZe, C,H,N,*NH*CO.NH*C,,H~,
similarly prepared, crystallises in soft, white, silky needles, m. p. 240' ;
when boiled with ferric chloride, a yellowish-brown coloration is
obtained, and silver nitrate gives a white precipitate.
J. C. C.

New Method of Preparing Acylazoaryl Compounds.
GIACOMO
PONZIO
(Guxzetta, 1909, 39, i, 661-666.
Compare this vol.,
i, 443).-Acylnzoaryl
compounds way be prepared by treating t h e
potassium salt of a primary dinitrohydrocarbon with t h e acetate of a
diazo-compound, and, when a para-substituted diazo-derivative is
employed, by dissolving the compound, CR(N,O,)*N,Ar, thus obtained
i n moist ether and removing t h e solvent by evaporation after nitrous
fumes cease t o be evolved. The diazo-salt of t h e dinitrohydrocarbon
thus undergoes isomeric change into t h e corresponding acylarylnitronitrosohydrazine, which then loses 2 atoms of nitrogen and 3 of
oxygen as nitrous compounds : CR(N20,)*N,Ar -+
R*CO*N(NO,)*NAr*NO
-+ R*CO*N:NAr.
I n t h e case when moist ether transforms t h e diazo-salt into t h e
isomeric stable azodinitrohydrocarbon, CR(NO,),*N:NAr,
it is
necessary first t o prepare, by means of anhydrous benzene, the nitronitrosohydrazine and subject this t o the action of the ether.
BenzoyZazo-2 : 4-dichlorobenxene, NBz:N*C,H,CI,,
prepared from
2 : 4-dichlorodiazobenzene acetate and t h e potassium derivative of
w-dinitrotoluene, crystallises from light petroleum i n flattened, brown
needles, m. p. 101', and is rapidly reduced by phenylhydrazine in
ethereal solution t o a-benzoyl-p-2 : 4-dichZorop?~enylhydrazine,
NHBz*NH*C,H,C12,
which crystallises from benzene in yellow needles, m. p. 166".
Bisbenxoylaxod~~henyl,NEz:N*~,H4=C6H4=N:NBz,prepared from
benzidine, crystallises from benzene i n shining, yellowish-brown
W h e n reduced with phenylhydrazine in
laminae, m. p. 186-187'.
benzene solution, it is converted into dibenxoyldiphenyldihydraxine,
T. H. P.
NHBz*NH*C6H,*C6H4'NH*NHBz,
m. p. 245'.
Transformations of Azo-compounds by means of Hydrogen
JACOBSON
(Annulen, 1909,
Chloride in Alcoholic Solution. PAUL
367, 304--331).-An
investigation on t h e nature of t h e changes
which azo-compounds undergo when treated with hydrogen chloride in
methyl alcohol,
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[With C. BARTSCH
and A. STE1NBRENcK.]-A~obefizene and Hydrogen
Chloride in Methyl Alcohol.-Azobenzene is destroyed completely when
its methyl-alcoholic solution is saturated with hydrogen chloride, kept
for about twelve hours at the ordinary temperature, and subsequently
boiled. The product of the reaction consists chiefly of benzidine,
aniline, and p-chloroaniline, together with about 7--8% of a chlorinated
amine, C,,H,UI,N,.
‘l’he latter substance is 2 : 3 : 5 : 4’-tetrachloro-4aminodiphenylamine, since it is produced by the chlorination of
4’-chloro-4-aminodiphenylamine,
which is formed during the reaction ;
it is also formed by the action of hydrogen chloride on a solution of
o-benzeneazotoluene in methyl alcohol ;further, when oxidised it yields
a tetrachlorobenzoquinonephenylimine,which is converted by sulphuric
acid into p-chloroaniline and trichlorobenzoquinone.
The formation of the above compounds from azobenzene probably
takes place through the following series of changes : ( a ) NPh:NPh+
( b ) NPh:NPh + 4HC1= 2NH,Ph + 2C1,.
2HC1= NHPhONHPh + Cl,.
The hydrazobenzene passes into benzidine, whilst part of the
aniline undergoes chlorination, yielding p-chloroaniline. (c) NPh: NPh
+ HC1= NHPh-NPhC1 -+ NHPh*NH.C,H,Cl. The p-chlorohydrazobenzene thus formed is converted by the combined action of
the hydrogen chloride and of the chlorine liberated according to ( a )
and ( b ) into 2 : 3 : 5 : 4’-tetrachloro-4-aminodiphenylamine, most
probably through the intermediate formation of 4’-chloro-4-aminodiphenylamine.
2 : 3 ;5 :4‘-Tetrac?~~oro-4-ccminodip~en?/~amine,
C,,H,N,CI,, forms white,
silky needles, m. p. 150-151” ; the o-hydroxybenzylidene derivative,
C,,H,,0N2C1,, forms yellow cryst.als, m. p. 153-154O.
The base is
oxidised by chromic acid, yielding 2 : 3 : 5-ts.ichZorobenxopuinone-

p-chlorophenylimine, C6H4Cl*N:C l < ~ ~ ~ ~ ~ which
~ > Ccrystallises
O ,
in
red needles, m. p. 153O, and is reduced by zinc dust and acetic acid t o
2 : 3 :5 : 4’-tetrachZoro-4-hydroxydiphe~ylamine,
C,,H70NCl,,
crystallising in rosettes of colourless needles, m. p. 188’.
[With A. Lo~~.]-p-~h~orouxobenxene,
p-CILlo?.ohydr~zobenxene, and
Hpdrogen Chloride in Methyl Alcohol.-The
reactions which occur
when p-chloroazobenzene is treated i n the same manner as azobenzene
are analogous to those already described, the pyoducts formed being
aniline, p-chloroaniline, and 2 : 3 : 5 : 4’-tetrachloro-4-aminodiphenylamine; since other chlorinated bases are not formed, however, i t
shows t h a t a reaction analogous to (c) does not take place in this case.
I n two experiments, a substance, C,,H,,N,CI,,
either a dichlorodiaminodiphenyl or dichloroaminodiphenylamine, was isolated, but the
conditions governing its formation could not be determined ; it
crystallises in slender, brown leaflets, m. p. 182-183°.
p-Chlorohydrazobenzene is converted by a cold saturated solution
of hydrogen chloride i n methyl alcohol into p-chloroazobenzene
(37*5%), aniline and p-chloroaniline (15%), 5-chloro-2 : 4’-diaminodiphenyl ( 17.5%), 4-chloro-4’-aminodiphenylamine(2.5%), benzidine
(0*5%), and 4-chloro-2’-arninodiphenylamine. I n this case it is seen
t h a t a n orthosemidine is formed together with the parasemidine,
but chlorination does not enter into the various changes, The
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same products, and to roughly the same extent, are formed by the
action of a solution of sulphuric acid in methyl alcohol on p-chlorohydrazobenzene.
[With 0.BARTscH.]-itfethy~nxobenzenes and Hydrogen Chloride in
ilfethy l Alcohol.-m-Benzeneazo toluene undergoes transformation with
the same ease as azobenzene, but the ortho- and para-isomerides are
f a r more stable. A n exact separation of the compounds formed during
the reaction has been effecbed only in the case of o-benzeneazotoluene ;
here, in addition to o-methylbenzidine, o-toluidine, and volatile chlorinated amines, the same tetrachloro-p-aminodiphenylaminewas obtained
as from azobenzene. Its formation shows that the chlorinating action
of the hydrogen chloride which appears during the reaction is sufficient
t o replace the methyl by chlorine :
NPh:N*C,H,Me
C,H,Cl*NH*NH*C,H,Me - j
c1 c 1

-+

CI/-\NH/-\NH,

\-/

\-/

-+

ci/-\N~/-\Pr'

\-/

\-/

H,.

Me
(31
[With A . STEINBRENCK.]-~zobenxenecarboxy~ic Acids and Bydi.ogen
Chloride in Methyl Alcohol.-A zobenzene-o-carboxylic acid yields
methyl benzidine-3-carboxylate,p-chloroaniline, and small quantities
of other bases.
Axobenxene-m-carboxylic acid, C,,H,,O,N,,
prepared by oxidising
m-benzeneazotoluene with sodium dichromate and glacial acetic acid,
crystallises in pale red leaflets, m. p. 166-167';
the silver salt was
analysed ; the methyl ester, prepared from the silver salt and methyl
iodide, forms yellow leaflets, m. p. 57-58',
The acid is converted
by a methyl-alcoholic solution of hydrogen chloride into p-chloroaniline
and a substance, which is probably a methyl ester of a chlorinated
benzidinecarboxylic acid.
Azobenzene-p-carboxylic acid yields p-chloroaniline, and probably a
methyl chloroazo benzerscarboxy late and a methyl azobenzeneW. H. G.
carboxylate.

Diazonium Salts of Highly Halogenated Parasemidines
JACOBSON
and Certain other Highly Halogenated Bases. PAUL
(Annalen, 1909, 36'7, 332--347).-The
polyhalogen derivatives of
p-aminodiphenylamine when treated with sulphuric acid (50%) and
excess of sodium nitrite do not yield diazonium sulphates, but diazonium citrates, probably because the latter salts are soluble only
with great difliculty. The diazonium nitrates are very stable towards
mineral acids, and may be crystallised from hot concentrated nitric acid ;
on the other hand, they are decomposed by alcohol with great ease, the
diazo-group being replaced by hydrogen.
[With c. BARTSCH,
A. LOEB, and A. STEINBRENCK.1-p-Aminodiphenylamine is converted by a solution of bromine in glacial acetic
acid at 0" into a tribromo-derivative, CI2H9N2Br3,
which crystallises in
pale violet needles, m. p. 137-1 38'.
A penticbyorno-derivative,
CI,H7N2Br,, is formed by adding a solution of the base in glacial
acetic acid to a solution of bromine in the same solvent at 80'; it
forms bright red needles, m. p. 229-230',
and is converted by
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sulphuric acid (50%) and sodium nitrite into t h e dicmonium nitrate,
C,,H,NBr5*N2*N0,,H20,crystallising in small, slender, yellow needles,
m. p. 140-160'
(decomp.). The latter substance, when boiled with
alcohol, yields pentubyomodiphenylanzine, Cl2H6NBr5,which crystallises
in slender, white needles, m. p. 194-195".
2 :3 :5 : 4'-Tetrachloro-4-aminodiphenylarnine (compare preceding
abstract), when diazotised i n the same manner, yields 4-(p)-chZoroanilino-2 ; 3 : 6-trichlorobenxened~~~~on~um
nitrate,
C,H4C1*NH*C,HUI 3-N2*NO,,
which crystallises in yellow needles, and with alcohol yields 2 :3 : 5 : 4'tetrac~ZorodipiLen?/lami?Le,C12H7NC14,small, colourless crystals, m. p.
107-10s"; when decomposed by a smaller quantity of alcohol in the
presence of potassium carbonate, it also yields a substance,
2'1'

Hf3°N'2C14,

which crystallises in tufts of red needles, m. p. 176', and is probably
a nitroso-derivative of 2 : 3 :6 : 4'-tetrachlorodiphenylamine.
Pentabromobenxenediaxonium nitmte, C,O,N,Br,,
prepared by diazotising pentabromoaniline in the presence of a large excess of
sulphuric acid (50%), crystallises in white leaflets. Attempts to
prepare a diazonium salt from tetrabromobenzidine by similar means
were unsuccessful ; when an alcoholic solution of the base is treated
w i t h gaseous nitrous acid, however, it yields tetrabrom.odiphenyZbisdiaxonium hydrogen sulphate, [*C,H2Br2*N2*
SO,H],, which forms
rod-like crystals, and is converted by alcohol into tetrabromodiphenyl
W. H. G.
(compare Trans., 1894, 65, 56).

Formation of p-Nitroaniline-Red. MAURICE
PRUD'HOMME
and
A. COLIN (Bull. SOC.
chim., 1909, [iv], 5, 779-785).-Cotton
tissue
when immersed first i n a solution containing 25 grams of P-naphthol
and 25 grams of sodium hydroxide solution (40"B)per litre, and then
in a diazo-solution composed of 0.1 gram-molecule of p-nitroaniline,
0.1 gram-molecule of sodium nitrite, and 0.3 gram-molecule of
hydrogen chIoride per litre, is not coloured until washed in water,
when it becomes orange-brown.
If, however, the diazo-solution
contains 0.2 gram-molecule of sodium acetate in addition t o the above,
thirty seconds' immersion of the cotton followed by immediate washing
produces a good red colour, whilst with 0.5 gram-molecule of sodium
acetate the cotton dyes a more bluish and intense red.
These differences, which are attributed by Goldschmidt, Lichtenstein,
and others to differences in the concentration of the hydrogen ion, are
considered by the authors to be due to t h e action of the ionised
hydrogen chloride on the diazonium chloride, giving the two new
-t

+

electrolytes : (R*NH*NCl)*&and [R(kCI),]*H (R representing the
NO,*C,H,* group). These electrolytes are supposed to regenerate
the diazonium chloride when the solution is diluted by the washing,
and the naphthol then being in excess, produces a very pale red colour.
Acetic acid being almost non-ionised, does not have this effect. The
complex ions in the two electrolytes could be well expected to form
foreign colouring matters with @naphthol, and, in fact, the first of the
above diazo-solutions when diluted and treated with sodium naphth-
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oxide couples very slowly, giving first it brown precipitate and then
an orange, insoluble colouring matter.
When the first diazo-solution is
treated with increasing quantities
(0.1, 0.2, and 0-3 gram-molecule) of
sodium hydroxide, the red colour
NOz*C,H,*N,
\/
produced on cotton diminishes in
N:N*O*C,,H7 intensity and disappears.
If, however, the &naphthol is previously
precipitated on the cotton, the diazo-solution (containing 0.3 grammolecule NaOH) gives a n orange colour, possibly explained by
the formation of the croceine-like compound (annexed formula).
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C o n s t i t u t i o n of Protein. EDUARD
PFLUGER
(P’iiger’s Arclciv,
1909, 129, 99-102).-1t
is doubted whether the work of Fischer,
Abderhalden, and ot,hers briogs us much nearer to a solution of the
question of the constitution of protein. I n their work a large portion
of the molecule is still unaccounted for. The only certain test for a
protein is its capacity t o maintain life and enter into the composition
of protoplasm. If this definition is accepted, gelatin, protamines,
and polypeptides are not proteins.
W. D. H.

Hydrolysis of Proteins by H y d r o g e n Fluoride : New
Results. LOUISHUCIOUNENQ
and ALBERT
MOREL(Conzpt. rend.,
1909, 149, 41-43.
Compare Abstr., 1908, i, 706 ; this vol., i, 1%).
-Fifteen
7; aqueous hydrogen fluoride brings about complete
hydrolysis of gelatin. The 20-30% acid gives amino-acids accompanied by dipeptides and tripeptides, whilst the 35% acid gives more
complex polypeptides, one of which, on further hydrolysis, has yielded
arginine, lysine, itlanine, phenylslanine, and glycine. Acid containing
45% hydrogen fluoride furnishes the diamines only. The peptides
obtained by means of this reagent are not of synthetic origin, since it
is found that no condensation takes place when free amino-acids are
heated alone with hydrogen fluoride. It follows, therefore, that the
breakdown products of gelatin represent yre-existing natural complexes.
w. 0. w.
Casein and Paracasein. T. KIKKOJI
(Zeitsch. physiol. Chern.,
1909, 61, 139-146).-Leivenhardt7s
hypothesis that casein and
paracasein (or, to adopt English nomenclature, caseinogen and casein)
are identical is not confirmed. Their solubilities are different, and the
W. D. H.
latter substance is not coagulable by rennet.

Action of Rennet or C a l c i u m Paracaseinate. M. VAN DAM
(Zeitsch. physiol. Client., 1909, 61, 147-1 63).-The
digestion of paracasein (casein in English nomenclature) by rennet is accelerated by
the number of hydrogen ions in solution. Petry’s supposition that
there is in rennet a special proteolytic enzyme acting only on casein
was not confirmed. The peptic and rennetic activities of preparations
of rennet run parallel, and this is in favour of the identity of pepsin
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and rennet. Sodium chloride hastens both actions.
the enzyme plays a part in the ripening of cheese.

The action of

W. D. H.

Yeast Nucleic Acid, 11. PHCEBUS
A. LEVENE
and WALTER
A.
(Bey., 1909, 42, 2703--2706).-The
hydrolysis of yeast nucleic
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acid under carefully defined conditions (this vol., i, 620) yields a
number of nucleosides (that is, complexes of a base and a carbohydrate),
of which one, guanosin, has been already isolated. The mother liquor
is treated with 25% lead acetate, and, after filtration, the soluble lead
compounds of the nucleosides are precipitated by ammonium hydroxide.
The precipitate is suspended in water, freed from lead by hydrogen
sulphide, and the solution, after being evaporated to a syrup, is
treated with a hot saturated solution of picric acid, whereby adenosin
picrate, C1,H,,O,N,,C,H,O7N3, is obtained. It crystallises in glistenm. p.
ing leaflets, and shrivels a t 185' (corr.). Adenosin, CloH13@4N5,
229' (corr.), separates from hot water in long needles containing
l+H,O, has [aID -6'7.30' in N/lO-sodium hydroxide, and yields
adenine and d-ribose on hydrolysis with hot dilute sulphuric acid.

The Pentose from Inosic Acid and from the Pancreas.
CARLNEUBEEQ
(Ber., 1909, 42, 2806--2809).--The
author recounts
the different views as to the constitution of the pentose obtained from
inosic acid, which has been identified as d-lyxose by Haiser and
Wenzel (this vol., i, 540), and claimed as d-ribose by Levene and
Jacobs (this vol., i, 541), identical with the pentose obtained from the
c. s.
guanylic acid of the pancreas (this vol., i, 620).

Systematic Investigation of the Oxydases. 111. OCTAVE
DONY-H~NAULT
(Bull. Acad. roy. Belg., 1809, 342-409.
Compare
Abstr., 1907, i, 1100; 1908, i, 588).-The
doubtful nature of the
guaiacum reaction as a test for the oxydases has been pointed out by
Pighini (Arch. Pisiol, [iv], 1, 57), Lesser (Abstr., 1907, ii, 827),
and Fouard (Abstr., 1906, i, 421).
Experiments described in the
paper show that freshly prepared tincture of guaiacum is extremely
sensitive to alkali, being coloured yellow or green by quantities too
small to be detected by the usual indicators. Tincture of guaiacum,
when treated with small quantities of manganous acetate and then
,with traces of alkali, gives the characteristic blue colour. This reaction
is prevented by small quantities of acid. A n artificial laccase,
obtained by precipitating with alcohol a mixture of gum arabic,
sodium carbonate, and manganous formate, is only slightly active
towards guaiacum, but if Rochelle salt (which acts by preventing the
precipitation of the manganese by the alkali) is added before precipitation, a laccase as active as that from Japanese lac is obtained. These
observations indicate that the guaiacuru reaction, like the oxidation of
quinol, is not characteristic of the oxydases. Since guaiacum is
coloured blue by acid ferric chloride solution (although excess of the
acid retards the reaction), i t seems that the oxidation of this substance
can be effected in both alkaline and acid solution.
I n the previous paper it was stated that the oxidation of guaiacol is
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not to be explained by the activity of the alkaline or the manganous
elements of laccase. It is now shown that, although the coloration of
guaiacol by ferric chloride is evanescent, addition of a very small
quantity of alkali causes a red coloration, followed by a precipitate of
tetraguaiacoquinone, the phenomena being in every way analogous to
those observed by Bertrand with laccase (Abstr., 1904, i, 157).
Moreover, the presence of manganese salts has no similar effect. The
presence of acid renders the ferric chloride quite inactive, whilst
the second coloration (with alkali), but not the first (evanescent), is
only produced in the presence of oxygen. Some specimens of guaiacol
do not give the reaction either with ferric chloride and alkali or with
Bertrand’s laccase. The conclusion is drawn that the guaiacol reaction,
also, must be rejected as a test for oxydases. The coloration of
guaiacol solution i n the presence of hydrogen peroxide by milk,
hitherto attributed t o oxidising enzymes in the latter, is probably to
be explained by the action of traces of iron and alkali iu the milk.
Bertrand’s laccase, although considerably more stable towards heat
than the hydrolytic enzymes (invertase, pepsin, etc.), is rendered inactive
by prolonged boiling. This can be completely explained by the production of a trace of acid during boiling, and experiments are described
showing that, although the simple synthetic laccase obtained by
alcoholic precipitation of a mixture of gum, manganous salt, and
alkali is insensitiv e to heat, synthetic laccases containing ammonium
chloride, the copper salt of asparagine, egg-albumin, or serum-a1burnin
are rendered very much less active by boiling.
The inhibition by acid of both the guaiacum and the guaiacol
reactions with artificial laccase indicates that the sensitiveness of
Bertrand’s laccase towards acids is to be explained simply by the
neutralising action of the latter.
Thus all the typical properties of laccase can be reproduced by the
catalytic association of manganous and ferric molecules with free
alkali. Bertrand’s view that laccase is an easily hydrolysed compound
of a manganous base with a weak acid is shown t o be erroneous. Laccase
probably does not exist in the latex of the lac tree, but is formed
during the alcoholic precipitation.
I n the second part of the paper the author puts forward the view
that none of the oxydases are truly enzymic in character, but are
inorganic catalysts in a colloidal substratem. I t is suggested also that
the activity of the hydrolytic enzymes bears a similar explanation, the
accelerating influence of traces of acid on invertase, Hanriot’s work
showing the activity of iron in lipdse (Abstr., 1901, ii, 562), and that
of Tribot and Chrbtien (this vol., i, 73, 346) attributing a similar r61e
to magnesium in invertase, beiag cited in support of this view.
[With EDOUAHD
LERoY.]-Euler and Bolin’s (Abstr., 1908, ii, 1021)
observations concerniug the oxidation of quinol by the catalyst
( M n x O H ) confirm those of the author, but the statement that this
oxidation can be effected in acid solution is erroneous, the mistake
arising from the fact that phenolphthalein was used as indicator, of
which the sensitiveness to alkalis is known to be small. The lucerne
laccase prepared by Euler and Bolin is quite dissimilar from Bertrand’s
laccase, being inactive towards quinol until treated with rnanganous
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salt, and the quantity of acid added to it by them, whilst making it
acid to phenolphthalein, leaves it still alkaline to Forster’s reagent.
Euler and Bolin find that the addition of citrates, tartrates, gluconates,
etc., to laccase accelerate; its action on quinol, and seem to attribute
this action to the formation of complex ions containing manganese. The
present authors, however, consider the activity of these salts to be due
partly to the alkali produced by their hydrolysis and partly to their
rendering manganous hydrate soluble, It is shown experimentally
that the activating effect of sodium citrate decreases with its alkalinity,
and disappears at the point of true neutrality. Only the trisodium
citrate is at all active. I n the absence of manganous salt, salts such
as Rochelle salt (which, although neutral to phenolphthalein, is
alkaline to Forster’s reagent) increase the oxidation of quinol by
alkali.
The oxidising activity of a manganous salt plus a citrate is greater
than the sum of the activities of the two separately, and since the cooperative effect is greatest for the ratio 12Mn : 1 citrate molecule, it
cannot be due t o the formation of a complex manganese citrate.
Moreover, the co-operative, effect of manganous salt + citrate being
nearly the same as that of manganous salt + alkali indicates that the
two actions are of the same kind.
E. H.

Malt Catalase and the Mineral Catalysts. HENRI
VANLAER
(Bull. SOC.
chim. Belg., 1909, 23,293-296).--The
catalytic power of
malt (as measured by the volume of oxygen liberated from hydrogen
peroxide during the first minute of the action) is increased by alkali,
reaching a maximum when the liquid is neutral to phenolphthalein.
If the alkalinity is reduced by making the solution neutral to methylorange, the catalytic power diminishes. Ground dry malt retains a
certain amount of activity even after heating for two hours at 1 2 5 O ,
and must be heated a t 20U0 in order to destroy its activity towards
hydrogen peroxide. The volume of oxygen evolved by the action of
malt on hydrogen peroxide is reduced by the addition of a n equal
weight of the same malt previously heated, indicating that heating
liberates a trace of acid. The reduction of the catalytic power of one
malt by addition of another is probably due to extra acidity in the
latter, whilst the progressive increase in the catalytic power of a
barley during germination and its decrease on kilning are also to be
explained by changes in the reaction of the medium surrounding the
catalase rather than to a change in the quantity of the latter.
Magnesium salts have no eifect on hydrogen peroxide until partly
transformed into hydroxide by addition of alkali.
The activity of blood-charcoal, animal-charcoal, and spongy platinum
is affected by traces of alkali and acid similarly to that of malt
catalase. The only fundamental differences between the latter and
mineral catalysts are that malt catalase is used up in the reaction and
that it is destroyed by heat,
E. H.

