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O r g a n i c  C h e m i s t r y .  

A New General Synthetical Method of Producing Hydro- 
carbons, &c. By C. FRJEDEL and J. M. C R A F T S  (Compt. rend., 
lxxxiv, 1392--1395).-When to amyl chloride small quantities of an- 
hydrous aluminium chloride are added, there occurs a brisk disen- 
gagement of hydrochloric acid gas, accompanied. by hydrocarbons 
which are not absorbed by bromine. The liquid divides into two 
layers, and, on the completion of the reaction one of these is found to 
contain an  extremely varied series of hydrocarbons, ranging from 
highly volatile bodies to products having a boiling point above that 
of mercury. The lower members of the series belong to the hydro- 
carbons CnHPn+2, while the higher members are richer in carbon. 
When the above reaction was made to take place in presence of a 
hydrocarbon, it was easy to obtain a combination of the radicle of 
the organic chloride with the hydrocarbon, less the hydrogen replaced. 
Thus, the authors mixed amyl chloride with a considerable excess of 
benzene, and having added aluminium chloride by small quantities at 
a time, they obtained, by fractional distillation of the products, a 
liquid boiling at 185-190”, and having the composition and proper- 
ties of arnyl-benzene, C,H,.C5H,l. By using ethyl iodide instead of 
amyl chloride, ethyl- benzene was obtained, together with many com- 
pounds having a high boiling point. Similarly, by operating under 
proper conditions with benzene and methyl bromide or chloride, 
toluene and other higher derivatives of benaene were obtained. The 
other halogen salts of aluminium gave reactions analogous tlo those 
of the chloride. R. R. 

An Absorbent of Carbon Monoxide. By C. BSTTINGER (Deut. 
Che?n. Ges. Ber., x, 1122-1 123) .-On passing pure carbonic oxide 
into pure anhydrous hydrocyanic acid, carefully cooled, it was found 
to be rapidly absorbed. The product was not miscible with concen- 
trated hydrochloric acid, but on removing it from the freezing mixture 
carbonic oxide was evolved in a regular stream. On gently warming, 
the gas is given off more rapidly, and ultimately the liquids mix, when 
the evolution of gas becsmes stormy. The author was in hopes of oh- 
tainiiig glyoxylic acid, bat none could be detected. C. %. G. 

On Partial Decomposition and the Formation of Ethers. 
By JULIUS T’HOMSEN (Deut. C‘henz. Ges. Ber., x, 1023--1026).--In a 
paper on the formation of ethers (p. 418 of this volume), van’t Hoff 
has described the partial decomposition of the alcohols by the acids ; 
a8nd in dr paper on Berthollet’s theory of affinity (Poyg. Annalen,, 
cxxxviii, 65) the author has treated of the partial decomposition of salts 
by acids. Both have arrived a t  exactly the same formula for express- 
ing the amount of decomposition, and the constants of the two formulae 
agree. The formation of ethers and the partial decomposition of salts 
by acids in aqueous solution follow the same laws. G .  T. A. 
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Reactions of certain Fatty Bodies under Energetic Chlori- 
nation. By F. KRAFFT (Bezit. Chenh. G'es. Ber., x, 801--80G).-It is 
already known that hexyl iodide can be readily converted into per- 
chlorobenzene. This is interesting, on account of the striking proof 
which it furnishes that the energetic action of chlorine on hydrocar- 
bons not only leads t o  a splitting up of the carbon nucleus, but tha t  if 
excess of chlorine be avoided, a closer and firmer binding together of 
the carbon-atoms results. I n  the first place the prominently interest- 
ing circumstance is pointed out that on perchlorination the most stable 
decomposition-products appear together, such as perchloromethane, 
perchlorethylene, perchlorethene, perchlorobenzene, and the long 
known condensation-series of perchloromethane. This appears to 
be the actual result of experiences gained in the field of perchlori- 
nation. The conversion already mentioned, of hexyl iodide into per- 
chlorobenzese, finds its most probable expression in the final eyua- 
tion :- 

(I.) C,HJ + 10C12 = CsC16 + 13HC1 + C1I. 
Of course this equation, like all of the kind, merely exhibits the 

ingredients on one side, and the final products on the other, but does 
not touchupon the mechanism of the process with its series of associa- 
tions and dissociations. The inverse reaction, viz., the conversion of 
perchlorobenzene into hexane has already been realised by Berthelot. 
It thus becomes probable from the outset that the above process takes 
place without intermediate splitting up, and that we have here to 
do with an alternation of additions of chlorine on the one side, and 
separations of hydrogen chloride on the other. The author has lately 
made the observation that perclilorobenzene is never the exclusive pro- 
duct of the reaction. With the bFe-products, when only in small 
quantlity, perchloromethane was mostly found, and a little of a body 
not yet investigated, having a peculiar odour. I11 another preparation 
of perchlorobenzene, a somewhat greater quantity of hexyl iodide was 
employed, and a shorter time allowed for the heating in the tube. A 
smaller yield of perchlorobenzene was the result. The oil, formed now 
in greatest quantity, was purified by distillation. First perchlorome- 
thane passed over in considerable quantity ; perclilorethane could not 
be detected; thc remainder almost all distilled over from 270'' to 290". 
This last product on standing yielded crystals ; and when strongly 
cooled solidified for the most part t o  a crystalline mass, fusing again 
at the heat of the hand. I n  this case the condensation had evidently 
not proceeded to  the formation of perchlorobenzene, but only to tlixt 
of perchloromethane and another hydrocarbon chloride. About the 
same time it was observed that by perchlorinat~iiig such bodies as 
oenantliol, oenanthylic acid, and oenanthyl chloride, there was always 
formed, besides perchlorobenzene, more or less of the hydrocarbon 
chloride boiling at 2-80', with varying quantities of perchloromethane. 

To obtain this new hydrocarbon chloride, hexyl iodide in portions 
of 10 grams a t  a time was heated in scaled tubes with addition of 
nearly equal quantities of iodine, in such a manner that the action of 
the iodine chloride was exhausted first a t  100-120", and then the 
temperature was allowed to mount gradually to about 240", till the 
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iodine trichloride which was contiiiually regenerated appeared to be no 
more acted upon. 

Under these conditions no perchlorobenzene is formed, a further 
very remarkable complication setting in, The new chloride was now 
purified by fractional distillation, passinq over below 290". To sepa- 
rate it from still adhering perchlorethane, the original mixture of 
chlorides is placed in a tubulated retort, and gradually heated in the 
paraffin-bath to 200-223'. The perchlorethane then escape.: com- 
pletely but slowly ; in fact, some hours must be allowed for itr. At 
length the heating is stopped, and the retort left t>o cool. The sub- 
stance then solidifies aftcr some time. Just before this solidification 
takes place, the perchlorethane which covers tlie neck oE tlie retorh 
may be easily removed with a pipette. The above distillation or heat- 
ing must be repeated to remove the last traces cf perchlorethane, 
the purity of the product being tested by inserting a glass rod, which 
should no longer become covered over with little stellate crystals of a 
camphor-like odour, but with slo wly solidifying oily drops, or drops 
which do not  solidify. The product is a quite colourless crystalline 
body, forming in flat vessels twin-crystalline plates. It may be freed 
from impurities by pressure. This body lias the compositioii C4L-IC, and 
may be called provisionally* percl~ZomwzesoZ, because of its genetic rela- 
tions to perclilorethane and perchlorobenzene, liolding a kind of mid- 
position between them. In water this body is not soluble, but it 
crystallises from alcohol, on standing and cooling the solution, in thin 
shining prisms often of considerable length. When the crystallisa- 
tion is hastened by dropping in the fragment of a crystal, the whole 
suddenly solidifies t o  a pasty mass, consisting of' fine nceclles. Meltiiig 
point = 39". Perchloroniesol distils over, with very slight dccompusi- 
tion and evolution of chloi ine, hetweeii 283-284" (bar. *733 mm.). 
Under the Fame conditions perchlorobenzene distils a t  310" (uncor- 
rected). Perchloromesol is far less volatile than percliloretlitlnc, and 
does not sensibly diminish on exposure in the air. I t s  odour is much 
fainter than that of perchlorethaiie, aud rcsenibles t lmt of turpentiiie 
more than that of camphor. At  a veky high temperature, like all lower 
hydrocarbon chlorides, it  forms perc:hlorobenzene. It appears to be 
RS little affected by iodine trichloride as perchloretbane 01' perchloro- 
benzene. 

Investigations carried out with a series of fatty bodies, have shown 
that tlie Sorination of percliloromesol by pcrchlorination under special 
coiiditions, is almost as general as that of perchlorethane 01- percliloro- 
benzene. These conditions refer to the necessity of raising the tem- 
perature finally for further action of the chlorine, especially with mole- 
cules richer in carbon. 

These results give increased importance t o  the fact that crotonylene, 

* hTote By Ahsiractor.-As the  author fiirtlier on reinarks that crotonylene, C4&, 
is t h e  h ~ d r o c a ~ b o n  which is in all probability :malogous t o  pcrchlowniebol, it ~iecim 
R pity that this idea did notJ suggcst to liiiii a mom appi-opixitc and wc~ntificdiy 
consistciit name than perchloronzesol. Why tiitl he not call it perciiloroc~ot 0113 lcric P 
The name " percliloromesol " suggests the itlee that the body 111 yuchtioii 1s in -011ie 
imy related to the mesitjlciie-group, with which, howcrer, it hits iiotliiiig in 
collllnon.--W. 8. 
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the hydrocarbon which corresponds in all probability with perchloro- 
mesol, occurs in coal gas, together with pyrogenic hydrocarbons like 
methane, ethene, acetylene and benzene, and is formed by the conden- 
sation of ethene and of acetylene. From all this it appears that per- 
chlorornesol plays the same part in  the condemation series of the 
hydrocarbon chlorides, as for example perchloromethane. The decom- 
position of the hexyl iodide to form perchloromesol, takes place (at 
least in its last phases) by processes quite independent of those giving 
rise to perchlorobenzene ; 

It has been already mentioned that perchlorethane often appears, 
besides perchloromesol, as a decomposition product. Perchlorethane, 
however, is of ten quite missing when perchloromcsol is present. 
This fact indicates that the formation of perchlorethane from hexyl 
iodide is quite independenf of that of pcrchlormesol, and a further 
equation is necessary, in which & priori only bhe proportional quanti- 
ties of perchlorethane and perchloromethane remain doubtful : 

(IIr.) C6HJ + 17C12 = 2CzC16 + 2CC14 + 13HC1 + (311. 

That the process can go on in this manner is shown by the fact that 
normal butyl iodide heated with excess of iodine chloride to 250°, is 
easily converted into perchlorethane- 

C4H,I: + llC1, = 2CZC1, + 9HC1 + ClI. w. SI 
Reduction of Organic Haloid Compounds by Zinc and 

Zinc-dust. By A. SABANEJEFF (Bull. SOC. Chim., xxvii, 446).- 
At ordinary temperatxres the product of the reaction of granulated 
zinc on an alcoholic solution of tetrabromated acetylene is dibrom- 
acetylene, whilst at higher temperatures the reduction is complete and 
acetylene is formed. Zinc acts in an analogous manner on ethylene 
bromide and propylene bromide, but it is without action on tri- 
methylene bromide. I n  presence of water, zinc decomposes chloro- 
form with liberation of marsh-gas, thus :- 

and ethyl iodide is easily reduced to ethane. R. R. 

Normal Propylene. By E. R E B O U L  and E. B O U R G O I N  (Cowpt. 
rend., lxxxiv, 1395-1398) .-As succinic acid i n  alkaline solution 
splits up, under the influence of an  electric current, into ethylene and 
carbonic acid, the authors hoped, by the electrolysis of potassium 
pyrotarhate, the superior hmologue of the succinate, to obtain car- 
bonic acid and trimethylene. The products collected a t  the positive 
pole were, however, found to be only a mixture of oxygen, carbonic 
acid, and carbonic oxide gases. Trimethylene bromide also failed to 
yield trimethylene, by treatment either with sodium or with nascent 
hydrogen. R. R. 
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The Inability of Propylene to Combine with Water. By 
E. L INNEMANN (Deut. Chem. Ges. Ber., x, llll--1121).-Siersch, 
on decomposing normal propylainine nitrite by boiling it with water, 
found that, besides nitroeen and nitrosodipropylamine, a mixture of. 
alcohols was formed: this, when submitted to distillation, yielded a 
fraction boiling a t  89-96", and another boiling at 81-85', which he 
considered to be pseudopropyl alcohol. Meyer and Foster have re- 
cently repeated this experiment and obtained, besides nitrogen and 
nitrosodipropylamine, propyl alcohol, pseudopropyl alcohol, and pro- 
pylene ; moreover, butylamine nitrite is decomposed in a manner pre- 
cisely similar. Meyer lays great stress on the formation of' propylene 
and butylene in these reactions, and considers that the formation of 
the secondary alcohol is due to the union of the olefine with water. 
It seemed to the author, therefore, a point of the greatest importance 
to obtain wme evidence of the behaviour of propylene with water 
under various circumstances, especially as if the two did unite, they 
might form either pseudopropyl or normalpropyl alcohol. 

I n  the first series of experiments the action of water a t  100" on 
nascent propylene was tried by heating pure propylene bromide with 
zinc and water ; propylene and hydrogen were evolved in abundance, 
but no propane. The hydrogen is formed by the action of zinc bromide 
on the metallic zinc in presence of water, zinc oxide being separated ; 
in this way a comparatively small quantity of zinc bromide will 
yield a large quantity of hydrogen. If the zinc is not free from 
arsenic, the propylene evolved in this reaction will be contaminated 
with arseniuretted hydrogen, and lead to an error in the determi- 
nation of the amount of propylene evolved from it given weight of 
propylene bromide. Two experiments were made with every pre- 
caution, in both of which the quantity of propylene evolved was 
found to be only 5 per cent. less than that required by theory. A 
large quantity of propylene bromide (430 grams) was then decom- 
posed in a similar mannp, and the evolved gases were carefully 
washed, but neither in  the retort nor in the wash-water could any 
trace of an alcohol be detected. 

I n  the second series of experiments, propylene bromide was heated 
at 100' with zinc and it solution of potassic hydrate, the reaction 
being :- 

C,H,Br, + Zn + 4KH0 = GsH, + 2H2O + 2KBr + Zn(KO)2. 

In this case the nascent propylene is brought in contact with 
nascent water, at 100". The analytical results showed that the pro- 
pylene evolved fell short of the theoretical amount indicated in the 
above equation by about 1.2 to 16 per cent., but not a trace of any 
alcohol could be discovered. These experiments prove conclusively 
that at  loo", nascent propylene does not combine with water, even if 
the latter be nascent. The author has not yet succeeded in ascertain- 
ing what is the cause of the amount of propylene given off being less 
than that indicated by theory. 

The latter part of the pa'per is occupied by a discussion of alleged 
misstatements on the part of Meyer and Poster, and of Meyer, 
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Harbieri, and Forster, with regard to the results obtained by the authoi* 
in the decomposition of normal propylaminc nitrite and normal butyl- 
nmine nitrite. C. E. G. 

Preparation of Allyl Iodide and of Acetic Anhydride. By 
SAYTZEFF and K A X O N N T K O F F  (h'zdz. SOC. Chim., xxvii, 433).- 
Allyl iodide was prepared from 1,090 grams of iodine, 3,090 of glyce- 
rin, and 300 of phosphorus. The phosphorus was added to the 
mixture of glycerin and iodine, in small quantities a t  a time. The 
distillation was carried on in a current of dry carbonic acid gas, in 
order to prevent any explosion. The quantity of C,H,T. obtained about 
1150 grams, whilst Claus and Oppenheim's method would yield only 
700 grams. 

Acetic anhydride was prepared by the action of acetyl chloride on 
crystallisable acetic acid. Half the theoretical quantity, in a per- 
fectly pure state, was thus obtained. R. R. 

Retarding Action of Glycerin.--Ry D u N N (Chem. ATe2(is, xxxvi, 
88).-The action of a glycerin solution of iodine on iron was tried. 
Four cylinders were taken, and into each was put 25 C.C. of a solution 
of iodine in iodide of potassium. They were then nlade up to 50 c.c., 
two with water and two with glycerin. A piece of iron wire was 
then placed in each ; in two, the iron wire was suspended near the 
surface of the fluid, and in the others, it was placed a t  the bottom. 

The water solutions were found, after a week, to have been acted 
on much more rapidly than the glycerin solutions, the difference being 
most marked in the case of those in which the wire was a t  the surface. 
I n  all the cylinders, however, the wire became covered with biibbles 
of gas, so that the protective action of the film of Q"S is not elimi- 
nated by nsing iodine. By using bromine instead of iodine, the iron 
was rapidly attacked in the water cylinders, but the action in the 
glycerin solution appeared to be complicated by other reactions ; the 
bromine in one cylinder was completely decolorised save a t  the bottom, 
and in the other, the colour was paler. than originally. I n  tbis case, 
also, bubbles of gas were observed, larger and fewer in  the wxter 
solutions than in the glycerin solutions. D. I3. 

Ciystallised Grape-sugar. By HA L s E and S T E t N  E n (CJwm. 
N(ms, xxxvi, 87-88) .-In 1875, a c a r p  of starch-sugar was returned 
from Australia and offered for  sale in England, when it was fonnd to 
be part,ially crystallised and to resemble cane-sugar, and i t  actually 
was taken as such. The authors for this reason ohtained samples, 
which were analysed. The samples were of three dift'erent sorts- 
amorphous, amorphous with superficial crystallisation, and others com- 
pletely crystnllised. The amorphous substance, simiIar to starch- 
sugar, is greyish-white with stripes of brown passing through it. It 
feels dry, is hard, and slightly hygroscopical. The second sample 
consisted of amorphous dark-brown lumps of a very pasty riature, 
with completely developed crystalline groups (rosettes) imbedclcd in 
them, and a yellow, very well crystallised thin crust on some parts of 
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the surface. The rosettes are of the size of a bean up to that of a 
chestnut, and have a clear amber or pale-yellow colour, with a fatty 
glance. To free the rosettes from the adhering amorphous substance, 
they were first immersed in dilute alcohol, then d i p p d  in absolute 
alcohol, and subsequently dried with filter paper. The third kind of 
sample was in completely crystallised compact pieces, remaining dry 
in the air, and being very hard. By treatment with alcohol, a part 
of the mass was dissolved out and a network of the larger warty 
crystals of an amber-yellow colour was obtained, while the pieces of 
the very fine crystallisation are of very much darker colour, and 
soluble in alcohol. The following are the results of the analyses :- 

Crystals. 

Nodules of the Nodules 
Rosettes. size of a bean. sinnllcP. 

Ash. . . . . . trace tmce tra ce 
Water.. . . 9.45 9.26 9.45 
Glucose . . 90.35 90.45 90.20 
,Dextrin . . 0.20 0.29 0.35 

100.00 100~00 100.00 
-- 

Amorph. 
with 

sosettes. 
Ash . . . . . . 0.36 
Water . . . . 12.00 
Glucose.. , 80.10 
Ikx t r in . .  . 1.74 

5.80 Optic inact. } 
subst. . . 

100.00 

Am orph . 
without 
rosettes. 

0.37 
12.20 
78.60 
1.90 
6.93 

100.00 

Samples. 

Fine crys- 
tallised. 

0.33 
11.80 
81.40 

1-53 
4.94 

100~00 

Warty, 
sn1all. 

0.29 
11-20 
84.60 

0.79 
3.12 

100~00 

C6HIZ06 + 1120 
corresponding to. 

- 
9.09 

90.91 
- 

100*00 

Warty, 
larger. 

0.15 
10.50 
85.00 

0.68 
3.67 

100.00 

A mor- 
phous. 
0.4.5 
8.60 

83.90 
1.54 
5.51 

100.00 

I n  considering the results of the analyses Of the samples with the 
warty crystals, the author mentions that only an increase of sugar 
takes place with the growth of the cryt,allisation, and it may also be 
assumed that i f  the adherent amorphous mass could be com- 
pletely separated from the crystals, the latter would represent pure 
grape-sugar. The darkening of the amorphous mass may lia,ve been 
effected by the combined action on partly caramelised products, of 
moisture, lime, and of the ammonia liberated by thc putrefaction of 
the albaminons matter (gluten) present. A long voyage in a tropical 
climate furnished not only the necessary conditions for the melting. of 
the substance and for the development of ammonia, but was also 
favourable to such a S ~ O W  crystallisation as grape-sugar requires. 
Once the crystallisation introduced, a continual growth took place. 

D. B. 
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Optically Inactive Sugar. By W. E. HALSE and E. S T E I N E S  
(Chem. News, xxxvi, 107).-A sample of molasses, the drainings of 
molasses into a ship's hold, and consequently mixed with bilge-water, 
had the following composition: organic matter, 42.50 p. c. ; water, 
51.75 p. c .  ; ash, 5.75 p. c. After clarification with subacetate of lead, 
it reduced copper solution to an amount equal to 27.70 p. c. of glucoac. 
It was optically inactive. To decide whether it was a mixture of 
levulose with dextrose or saccharose, it was partially fermented, and 
even then remained without action on polarised light. Even after 
treatment with caustic soda t o  destroy levnlose, i t  remained inactive. 
The only possible conclusion aceordingly is that the sugar was an 
inactive modification. W. R. 

Action of Acid Chlorides on Organo-Zinc Compounds. By 
D. PAWLOW (Liebig's Annalen, clxxxvii, 104--143).-Foormation 9f 

Ketones.-The author has made quantitative experiments on the pro- 
duction of acetone by the reaction of acetic chloride with zinc methide. 
H e  finds that with 2 mols. of the chloride to 1 mol. of zinc methide, 
the yield of acetone is about 80 per cent. of the theoretical amount, 
and that the yield is not greatly increased by employing larger pro- 
portions of zinc methide. The reaction of 2 mol. RCOC1 with 1 mol. 
Zn  R', may serve for the synthesis of ketones in general, but €or the 
preparation of the pinacolins (of which tertiary butyl-methyl ketone is 
the simplest) it is advantageous to employ 1+ or 2 mol. of the zinc- 
compound to I mol. of acid chloride, on account of the grea,ter cost of 
the latter. 

Synthesis of Tertiary Alcohols  contrhing three Diferent Radic1eY.- 
The first known representakives of this class of bodies, rnethyl-sthyl- 
propyl carbinoZ and methyl-ethyZ-isopro~2Jl carbinol, have been obtained 
by the author by the reaction of butyric chloride or isobutyric chloride 
on a mixture of zinc methide and zinc ethide, and subsequent decorn- 
position of the product with water. 

Methyl-ethyl-propyl carbinol is a colourless liquid, having a faint 
camphor-like odour, and boiling a t  135-138O. It forms with gaseous 
hydrogen iodide a compound which, by treatment with alcoholic 
potash, yields the corresponding heptylene. The latter is a colourless 
liquid, smelling like a(my1ene and boiling between 90" and 95" ; it com- 
bines with bromine to f irm the compound C,HI4Br2. 

It forms with 
hydrogen iodide a compound which is decomposed by alcoholic potash, 
yielding a heptylene boiling at 75-80', and combining with two atoms 
of bromine. 

By-products in- the Preparation of Ketones.-In the reactions of acid 
chlorides with organo-zinc compounds, there are formed, besides 
ketones and tertiary alcohols, certain products of high boiling-point, 
the nature of which has not hitherto been made out. These sub- 
stances the author finds to  be condensation-products of ketones, formed 
by the direct action of the zinc-compounds. Thus, for instance, zinc 
ethide or  methide acting on acetone produces mesityl oxide : 

Methyl-ethyl-isopropyl carbinol boils at 12F-12 7". 

2C3H60 + ZnR,' = C6Hlo0 .+- 2RH + ZnO. 
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Mesityl oxide, however, is not the only -product thas formed from 
acefone. It seems probable that further condensation takes place, 
owing to the elimination of more water, higher products being thus 
formed. 

Some Bodies analoqous fo Mesihjl Oxide.-1. A substance having the 
formula C,H140 is formed, together with methpl-ethyl-ketone, by the 
reaction of equal numbers of molecules of propionic chloride and zinc 
methide. It is a colourless liquid, insoluble in water, boiling at 167- 
168". Its formation from methyl- 
ethyl-ketone may be represented by the equation :- 

This substance forms with hydrogen iodide a heavy dark-coloured oil, 
represented by the formula C,H,,IO. 

2. Similarly, the cornpound ClnH180 is formed as by-product in 
the reaction between isobutyric chloride and zinc methide. It is a 
colourless liquid of peculiar odour, insoluble in water, boiling at  189- 
191". It combines with hydrogen 
chloride to form a yellowish oily body (CloHI9ClO) having the odour 
of turpentine; and with hydrogen iodide to form a dark. coloured 
crystalline body. 

3. A by-product having the formula CI2H2,O is formed in the pre- 
paration of dimethyl-isobutyl carhinol. It is a colourless liquid, in- 
soluble in water, boiling at  217-219". Sp. gr, 0.864 at  0" ; 0.849 n t  20'. 
Like the two preceding bodies, it combines with hydrogen chloride 
and iodide. 

All these compounds combine with bromine, and may, therefore, be 
regarded as non-saturated ketones. Their chemical structure has yet 
to be made out. J. R. 

Constitution of Cyanamide. By M. F I L E ~ I  and R. SCHIFF  
(Guzetta chimica italiuuta, vii, 204-209).-1t has long been a question 
as to whether the formula, CN.NH2 or HNICZNH, represents the 
constitution of cyanamide. The first, however adapts itself most readily 
to the explanation of the formation of cyanamide by the action of am- 
monia on cyanogen chloride : CN.C1 + NH3 = CN.NH2 + HCI, and 
also by the desulphuration of sulphurea, S IC(NH2) ,  = CN.NB, + 
HzS, whilst Mulder urges that the existence of the silver dcrivativo 
of cyanamide, CN,Ag,, requires cyanamide to have the formula, 
H N Z C T N H ,  as only in imides can the hydrogen be displaced by 
metals. This argument, however, is not conclusive, as several amines 
and amides containing metals exist, such as the sodio-amides and anilines, 
and argento-acetamide. Moreover, aldehyde, as Knop has shown, acts 
on cyanamide, giving a derivative of melamine, which cannot be ex- 
plained with the imide formula. Again, amides unite with chloral, 
forming substitution-products of chloral-ammonia, whilst no compound 
of chloral with an imide is known. This reaction takes place with 
cyanamide, affording strong evidence that it i R  an amide of the formula 
CN.NH,. Cyanamide dissolves in chloral with development of heat, 
and the syrupy product, after being allowed t o  stand for 24 hours, and 
then heated a t  loo", solidifies, and at  the same time swells up to about, 
20 times its bulk, It is soluble in alcohol, ether, and chloroform, bct 

Sp. gr. 0.877 at  0"; 0.862 at  18". 

2C4H80 - H,O = C,H,,O. 

Sp. gr. 0.87 at  0"; 0.855 at  20". 

YOIb XXXII. 3 c  
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separates as a resin. The authors consider the syrupy product as a 
simple product of addition, CN.NH.CH( OH).CCI,, whilst the solid 
has probably triple that formula, and is a product of the addition of 
melamine. 

When the diargentic compound of cyanimide is heated with ethyl 
iodide, silver iodide is formed, and a red liquid which, from the results 
of analgsis and its boiling point, was proved to be diethylcyanamide. 
Heated for some time with hydrochloric acid, the crude product 
yielded a mixture of ammonium chloride and diethylamine hydro- 
chloride. 

These results prove that the only possible formula for cyanamide is 
CN.NH2. C. E. G. 

Absence of Rotatory Power in Iodide of Triethyl-methyl- 
stibine. By J. A. L E  B E L  (BUZZ. SOC. Chem., xxvii, 444, 445).-The 
dextrogyratory power attributed to iodide of triethyl-methyl-stibine, 
was indeed found to exist in a sample prepared by the author, but to 
be extremely small. As, however, its presence contradicts the law 
which asserts that optically active compounds cannot be formed with- 
out some optically active constituent, the author sought for such a 
constituent among the substances used in the preparations. H e  found 
it in the commercial alcohol, which is contaminated with more or less 
amylic alcohol, an  optically active substance. On submitting the 
alcohol used in the preparation of the ethyl iodide to a process by 
which the optical power of the contained amylic alcohol was obviated, 
the author was able to prepare iodide of triethyl-methyl-stibine in 
which no rotatory power could be detected. 

Formation of Sulphinic Acids of the Fatty Group from the 
Chloranhydrides of the Sulphonic Acids. By C. P A U L Y  (D4. 
Chem. Ges. Ber., x, 941-943).-Schiller and Otto having shown 
that the chloranhydrides of the aromatlic sulphonic acids (benzene-sul- 
phonic and paratoluene-sulphonic acids) could easily be converted into 
the zinc salts of the sulphinic acids by the action of zinc dust', it was 
thought interesting to determine whether this method could be 
applied to the preparation of sulphinic acids of the fatty group. 
Accordingly the author has studied the behaviour of the ethyl- and 
isobutyl-sulphochlorides towards zinc-dust, and found his expectations 
realised, the sulphinic zinc salts being formed just as readily as those in 
the aromatic series. 

I. EthyZ-sdphirzir, Acid, CpHGSOz.--Ethyl snlphochloride and zinc 
dust were allowed to react under water, which took up the sulphinic 
zinc salt formed. This salt was purified by evaporation of the solu- 
tion, out of which it crystallised, and then it was recrystallised from 
alcohol. It possessed the composition and properties of the zinc ethyl- 
sulphinate, described by Wischin as prepared by the action of sulphur 
dioxide on zinc-ethyl. Analysis yielded numbers agreeing with the 
formula, ( C2H,S02) ,Zn + HZO. 

The barium and sodium salts were prepared from this zinc salt, 
aiialysed and identified. Both salts crystallised with difficulty. The 
sodium salt was deliquescent. 

R. R. 
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I T . Is o b zit?/ 7 . s ~  7p I/ i ri ic A c id , C , H ,o S 0,. - T h e i sob u ty1 sul p h o c h 1 or i d c 
was prepared by the action of phosphorus pentachloride on potassium 
isobutylsulphonate, the sulphonic acid by oxidation of the mercaptan 
with nitric acid. The sulphochloridc is a colourlcss, tolerably mobile 
liquid, heavier than water, and not decomposed by the latter in 
the cold. By taking small quantitics a t  a time, it may be distillcd 
without decomposition (between 189" and 191", uncorrected). Tts 
vapoiirs have a penetrating odour, and strongly irritate thc mucous 
membrane. Analysis confirmed the formula, C4H,S0,.C1. 

It was converted into zinc sulphinate by treatment with zinc-dnst 
under water, like the ethyl snlpho-chloride. This salt was extracted 
from the frothy mass by boiling water, and recrystallised from 
alcohol . 

Ziw isobiLtlllsiL7iih;izate forms white and tolerably large plates, with 
a mother-of-pearl lustre, freely soluble in hot water and alcohol, 
sparingly in cold. The salt obtained from alcohol is snhyclrous, bnt 
from water i t  appears to separate with water of crystallisation. An- 
alysis confirmed the formula, ( C4H9S02).,Zn, (ciytallised from 
alcohol). 

The sodium saZt crystallises with difficulty, and is easily soluble in 
water and alcohol. It forms thin hygroscopic plates. The 'isoZ11d?/2- 
srcZplhsic acid prepnred from this salt by addition of sulphuric acid, 
sliaking with ethcr, &c., forms a faint yellow syrup, strongly acid, 
bleaching litmus paper, and easily soluble in wntcr. Aftcr long 
standing in the exsiccator it showed no disposition to  crystal lise. ' J ' h  
barium salt, prepared from the free acid, is very soluble in water, 
like the sodium salt, also in alcohol, and crystallises with difficultly. 
Nascent hydrogen easily converts the isobutylsulphinic acid into the 
corresponding mercaptan. w. s. 

Behaviour of Sodium Acrylate with Fused Potash. Ey E. 
L I N S E M A F N  (Dczit. Chenz. Ges. Eer., x, 1121--1122).-1n 1873 the 
nu thor stated that Redtenbacher's observation that sodinin acrylate 
gave acetic and formic acids when fused with potassium hydrate, was 
incorrect, since he found that this salt was carbonised when added to the? 
fused alkali. As, however, acrylic acid when heated with a solution of 
sodium hydrate yields ethylenelactic acid and hydracrylic acid, an(1 
the latter is decomposed by fusion with potash, giving rise to acetic 
and formic acids, i t  is evident that if Redtenbacher had evaporateti A 
solution of potassium hydrate to which he had added the sodium acry- 
late, and subscqueutly fused the mixture ; or if the potash hacl con- 
tained so much water that it fused below the temperature a t  which 
sodium acrylate is decomposed, it hydrncry late would have bcen formed 
and subsequently converted into acetate and formate. From Red ten- 
bacher's description, however, it does not appear in what way he con- 
ducted Che experiment. C. E. G .  

On the Non-satmated Acids. By R U D O L P B  FITTIG. Part I. 
(I,icbig's AqLqi(iEeiL, clxxxvii, 42-104),-1. The Cyotmiic Acid fmw, 
Citracouic mid ,iIcsacwi~ic AcicZs.-CitiraconiG anhydride, when heated to 

3 c 2  
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100" with hydrochloric acid saturated at O", is partially converted 
into citrachloropyrotartaric acid, which is resolved by boiling with 
strong soda-ley into an acid having the composition of crotonic acid, 
C4H602, but differing in properties from any of the three known 
varieties of that body. The product crystallises from water, in which 
it is easily soluble, in long, colourless prisms, which melt a t  16". It 
has a strong but not unpleasant odour, dissolves in all proportions of 
alcohol and ether, and boils constantly at 160.5". 

The calciwi salt ( C4H502)2Ca, crystallises in tufts of long colourless 
needles, easily soluble in water. 

The siZver snZt, C4H502Ag, precipitated by silver nitrate from the 
calcium salt, crystallises from boiling water in long needles or in 
small compact crystals, which are scarcely affected by light. It dis- 
solves sparingly in cold, and more freely in hot water. The dry salt 
does not lose weight a t  70", but about 100" a sudden decomposition 
takes place throughout the mass, the odour of the acid being evolved. 

The acid is completely decomposed by melting potash a t  a compa- 
ratively low temperature, being resolved into propionic acid and carbon 
dioxide only. 

Mesaconic acid heated to 140" with strong hydrochloric acid, is 
converted into mesachloropyrotartaric acid ; and the latter, by boiling 
with soda-ley, yields a crotonic acid identical with that obtained from 
citraconic acid. 

2. Methlncylic Acid.-The author has compared the crotonic acid 
obtained as above with methacrylic acid, and finds that the two are 
identical in their properties and in  the characters of their salts. 

Methacrylic acid is completely converted into isobutyric acid by 
the action of sodium-amalgam a t  the ordinary temperature. This fact 
agrees with the observation of Gromont and Swarts, that KekulB's 
monohromocrotonic acid obtained from citradibromopyrotnrtaric acid 
is converted by the action of sodium amalgam into isobutyric acid. 

Methacrylic acid dissolves in concentrated hydriodic acid at  the 
ordinary temperature, forminq a clear solution. When the hydriodic 
acid is in large excess, the solution deposits, after some time, tufts of 
long prisms consisting of iodisobuty?ic acid, C4H710, This body 
dissolves easily in carbon bisulphide, and crystallises therefrom in 
brilliant tablets. 

3. Xeronic Acid, a iLew derivative of Citracon,ic Acid.-Xeronic acid 
is the name given by the author $0 an acid, the anhydride of which is 
formed, together witlh citraconic anhydride, in the distillation of citric 
acid. Xeronic anhydride is formed whenever citraconic anhydride 
is distilled. Citraconic anhydride begins to boil a t  212", and the 
Freatcr part of it distils about that temperature; but a t  the same 
time a constant evolution of carbon dioxide takes place, and the tem- 
perature gradually rises until, a t  250°, there passes over a yellow oil 
consisting chiefly of a mixture of citraconic and xeronic anhydrides. 
The decomposition of citraconic anhydride goes on even below its 
boiling point, direct experiment having shown that carbon dioxide is 
slowly aiid regularly evolved a t  160". 

Xeronic Anhydride,  C8Hl0O3, is a colourless liquid of peculiar odour, 
boiling at  242" (mercury entirely iu vnpour), and remaining liquid at 

It melts at 36". 
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- 18". It distils readily with watcr, in which it sinks, dissolving 
sparingly. I n  alcohol and ether it dissolves easily. The correspond- 
irig acid appears not to exist in thc free state, but to break up, like 
carbonic, sulphurous, and arsenious acids, into the anhydride and 
water. The anhydride does riot 
combine with water. A dilute solution of the sodium salt, w l i m  
acidified with hydrochloric acid, is clcar a t  first, but after a time 
becomes turbid and deposits the anhydride. 

The siber saZt C8Hl,0,Agz, thrown down by silver nitrate froin a, 
solntion of the anhydride in ammonia, is a heavy, white, pulverulent 
precipitate, very sparingly soluble in boiling water, and mot aEected 
by light. 

The cccleium salt, C8Hlo04Ca + HzO, is the most characteristic of 
the salts of xeronic acid, and serves admirably for the detection of the 
acid, and for  the separation of this from other acids. It is easily 
obtained by dissolving xeronic anhydride in ammonia, driving off 
excess of ammonia by boiling, and adding calcium chloride. At' ordi- 
mary temperatures the solution remains clcar, even after long standing ; 
but wheE gently heated, it becomes turbid. and on boiling €or a 
short time, the whole of the calcium salt is deposited in the form of a 
flocculent precipitate, which afterwards turns cryst,alline. The salt 
thus obtained is soluble only in a very large quantity of water. It 
gives 0ff half a mdecule of water at h30-140", and the rest at 178". 

The barium salt, C8HloOJ3a + +H,O, is obtained in the same manner 
as the calcium salt, which it resembles in every respect. Lt loses its 
water at  190". 

Xeronic acid is shown by Che composition of its salts to  be a dibasic 

acid of the formula CsHlZO4 = C6Hla<COaH, breaking up, however, 

Hence the name (from Eypds, dry). 

COOH 

when set free, into water and the anhydride, C , H , , < ~ ~ > O .  It is 
homologous with citraeonic acid, but, behaves in an entirely different 
manner. I t  eombines neither with nascent hydrogen nor with bro- 
mine, and therefore does not belong to the so-called non-saturated 
acids. Seeing that xeroieic acid is polymeric with methacrylic acid, 
and that cifraconic acid is resolved, in certain circumstances, into 
carbon dioxide and nrethacrylic acid, whilst xeronic anhydride is like- 
wise produced from citracoiiic anhydride by elimination of carboa 
dioxide, it seems very probable that xeronic acid is formed b,y the 
union of two molecules of methacrylic acid, and is constituted in 
accordance with the formula- 

4. Additiom-products of Itaconic, Cdraconic, and Mesacmiic Acids.- 
Itaconic acid, in fine powder, is converted by contact for a few days 
with fuming hydrobromic acid (in which it does not dissolve) into 
small hard crystals of itabromopyrotartaric acid, melting at 13 7"- 
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This product, when heated with water, is completely resolved into 
itaconic and itamalic acids and hydrogen bromide : 

Itaconic acid. 

Itanialic acid. 

Citraconic acid and its anhydride dissolve readily in fuming hydro- 
bromic acid, and in the course of a few days are converted into hard, 
shining crystals of citrabromopyrotartaric acid me1 ting at  148'. Om 
prolonged boiling of its aqueous solution, this substance gives off t h e  
whole of its bromine as hydrogen bromide, a d  is resolved into meth- 
acrylic and mesaconic acids: in alkaline solution, it is decomposed 
much more rapidly on warming, yielding almost exclusively metha- 
crylic acid : 

CO-ONa C3H5Br<CO--ONa = C,H,-CO-ONa + NaBr $- GOz. 

This decomposition af citrabromopyrotartaric acid affords the best 
means of preparing methacrylic acid, which may thus be easily 
obtained in large quantity. 

Mesaconic acid is converted by heating to 140" with concentrated 
hydrobromic acid into citrabromopyrotartaric acid, identical with that 
formed by the action of hydrobrornic acid on citraconic acid in the 
cold. 

Dib r om op grot ar f a ric A c ihs from Oitr aconic art d Mes acwnic Acids. - 
Bromine combines very readily with citraconic acid in ihe cold ; with 
mesaconic acid only on warming. Both the products ( C6H604Br2) 
crystallise easily: that obtained from citraconic acid melts a t  150" ; that  
from mesaconic acid, a t  170". By prolonged boiling with water, they 
are resolved into carbon dioxide, hydrogen bromide, and bromometh- 
acrylic acid. 

5. Behaviour of liumaric and Maleie Acids with furni.iy Rydrobomic 
Acid.-Fnmaric acid, when heated with concentrated hydrobromic 
acid in sealed tubes is converted into rnonobromosuccink acid, appa- 
rmdly identical with that formed by the action of bromine on succinic 
mid. When boiled with water the bmminated acid is almost entirely 
re-converted into fnmaric acid. 

Maleic acid, in fine powder, dissolves quickly in cold fiarning hydro- 
bromic acid, and is almost immediately converted into fumaric: and 
moxobromosnccinic acids in equal numbers of molecules. 

Maleic anhydride behaves in the same manner. 
6. Constitution of the Non-sdzlrated Dibasic Acids.-The author's 

conclusions as to the constitution of these acids, based lipon the fore- 
going facts, coincide with those given in a previous paper, of which 
ilri abstract appears in this volume (p. 429). 

By M. SAYTZEFF (Bull. SOC. Chirn., xxvii, 

3. R. 

Diallyl-oxalic Acid. 
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446).-By acting on oxalic ether with zinc and ally1 iodide, the author 
obtained diallyloxalic ether, which he heated with barium hydrate, 
and having removed the excess of the latter by means of carbonic acid, 
decomposed by sulphuric acid the barium salt which had been formed, 
and extracted the diallyloxalic acid with ether. The acid presents itself 
in minute crystals, soluble in ether and alcohol, but not readily soluble 
in water. These crystals melt a t  48*5", but the acid cannot be dis- 
tilled without decomposition. By oxidation this acid gives rise to a 
resinous substance which has not yet been examined. R. R. 

Glutamic Acid from the Juice of Vetch-germs. By GORUP- 
B E S A N E Z  (Rezct. Chem. Ges. B e y ,  x, 780--782).-1t has been shown 
by the author and also by Cossa, that during the germination of the 
vetch, leucine is always formed, together with asparagin. It is, there- 
fore, reasonable to suspect, also, the presence of tyrosine and glutamic 
acid in the juice of the vetch-germs. This latter acid has been already 
found by Scheibler in beet-root molasses. Evidently during the ger- 
mination of the vehch a splitting-up of the albuminous body of the 
reserve-substance of the seed takes place, chemically coincidirig with 
that which occurs during the renewal of substance in the animal 
economy, and likewise externally to the living organism by the action 
of known chemical agents. Attempts to  obtain glutamic acid from 
the above-mentioned source were, however, unsuccessful, un  ti1 a re- 
search by E. Schulze and Barbieri on the occurrence of an amide of 
glutamic acid in gourd-germs, suggested the proper course to be 
taken. The mother-liquors of the separated leucine were boiled for 
some hours with hydrochloric acid in a vessel with inverted condenser, 
and then precipitated with lead acetate in excess. The filtrate, evapo- 
rated t o  a small bulk, was treated with a large excess of alcohol. The 
precipitate of lead salts, completely separated out after twenty-four 
hours' standing, was thrown on a filter, washed, and then suspended 
in water, and a stream of sulphuretted hydrogen passed through. 
The hydrochloric acid in the filtrate was removed by oxide of silver, 
and the filtrate evaporated to a small bulk. White crystalline crusts 
separated gradually, having a strongly acid reaction, and reducing 
Fehling's solution on warming. The aqueous solution of the  acid 
was neutralised by boiling with copper carboriate, and filtering hot. 
From the deep-blue filtrate the  characteristic, shining, bright-blue 
needles of glutamate of copper separated out. These crystals contain 
water of crystallisation, which they lose at 140". The formula found 
to coincide best with the results of analysis was C5H,CuN04 + 2QI32O. 
The author hopes soon to obtain further results with a fresh quantity 
of material just  prepared. There appears to be no longer any donbt 
as to  the existence of a very soluble glutamine. Hitherto tyrosine has 
not been obtained in more than traces from the source afore-named. 
It was easily detected by L. Meyer's delicate reaction with mercuric 
nitrate and nitrous acid. w. s. 

Action of Potassium Cyanide on Chloromaleic Ether. By 
A. C L A U S  (Deut. Chem. Ges. Ber., x, 928-930).-Continuing his re- 
searches on the action of potassium cyanide on halogenised organic 
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compounds, the author, in conjunction with Franck, has studied the be- 
haviour of chloromaleic ether. To prepare this ether it is recommended 
to take choromaleic chloride, directly prepared by heating together tar- 
taric acid and phosphorus pentachloride, and to decompose i t  with abso- 
lute alcohol. After repeated distillation, the ether is then obtained as an 
almost colourless liquid, distilling without decomposition. Boiling point 
a t  735 mm. bar, =243-245" (uncorrected). Spec. grav. a t  20"=1.178. 
1 mol. of the ether is treated with 3 mols. potassium cyanide dissolved 
in double its weight of water, and to this mixture so much alcohol is 
added that a clear solution is obtained. After some five minutes the 
liquid becomcs hot and potassium chloride crystallises out, whilst the 
solution assumes an intensely brown colour. After several hours' 
standing the reaction appears to be at an end, no more chloromaleic 
ether separating out on addition of water. Efforts were made to 
isolate the cyanised products which were a t  first formed, b u t  without 
siIccess. Mixtures were always obtained, the separation of which could 
not  be effected, the products when operated upon suffering a further 
partial conversion. Continued boiling with potash or hydrochloric 
acid effects the complete conversion of the originally formed or par- 
tially decomposed cyanogon-compounds, succinic acid being formed. 
Considering the final result in itself, the reaction wit'h potassium 
cyanide is a reduction, the conversion of chloromaleic acid into 
succinic acid being effected by substitution of hydrogen for  chlorine, 
and a t  the same time addition of hydrogen taking place. This reac- 
tion is quite analogous to that which Bottinger obtained by treating 
pyroracemic acid with hydrocyanic and hydrochloric acids, whereby 
lactic acid was produced. The simplest explanation of the foregoing 
accords well with an earlier assumption of the author, that a t  first a 
dicyanosuccinic acid arises, in consequence of simultaneous substi tu- 
tion of chlorine by cyanogen and addition of hydrocyanic acid. This 
dicyanosuccinic acid, on the decomposition of its cynnogen-residue, 
retains in the molecule, not two carboxyl groups, but simply two hydro- 
gen-atoms, carbonic acid being given off. The study of the behaviour 
of monobromosuccinic and dibromosuccinic acid to pot'assium cyanide, 
which is in progress, may be expected to yield similar results. 

w. s. 
Tartronic Acid. By E. G R I M A U X  (BUZZ. SOC. Chirn., xxvii, 440- 

442) .-When baryta water is added to a solutiori of dibromated pyruvic 
acid, a barium salt is precipitated, which by decomposition w i t h  sul- 
phuric acid yields a crystalline substance identical with tartronic acid, 
CsHAO,. Their action may be represented by this equation :- 

CHBr, CO,H 

CO + 2Hz0 = CH.OH + 2HBr. 
I I 
I I 

C OZH R'. R'. 

Synthetic Researches on the Uric Acid Group. By E. 
G R I M A U X  (Ann. Chifn. Phys., 356--432).-The contents of this paper 
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have been published in the Comptas rendus, and abstracts of the work 
have appeared in vols. xxvii-xxix of this Jo?,maZ. 

The following are the most important results of this investiga- 
tion :- 

The action of aldehydic and acetonic acids on urea gives rise to corn- 
pounds analogous in their properties and constitution to the true 
uric derivatives. 

NH-CO-NH2 

>co Glyoxylic diureide is identical with allantdin, CH<N* 1 
CO-NH 

cH,c<V H-C O-NII, 
, is a honiologue of this body. I NH >co P yvuvil, 

CO-NH 
CH,-C=N 

Monopymvic ureide is represented thus : I >GO. The 

pyruvic ureides are intimately connected with the uric series by their 

decomposition into parabanic acid, I >GO. The constitution of 

the malic ureides is similar t o  that of the uric derivatives. 

their decomposition into iso-alloxanates- 

CO-NHz 

CO-NH 

CO-NH 

The malic ureides are connected with the alloxsnic compounds by 

co-Go-co 
I I 

NH-CO-NH 
Alloxan. 

COOH-CH-CHZ-CO 

NH-GO-NH 
1 

&ldlyluric aci cl. 

The decomposition of uric acid (1) into urea and alloxan, and (2) 
into allantoin and carbon dioxide, and the reduction of the acid by 
nascent hydrogen to xsiithine and sarcine, show that uric acid, 
xanthine, sarcine, and guanine hare the following constitution :- 

N z C z N  N:C=N 
/ I / I 

\ 
HC-CH(0H)-CO 

NZI~~ZINH N=C=NH 

HC-C(OH)z-CO 
\ 

Uric acid. Xanthine. 

N-C-X 
/N=c=N I / I 

HC-CH(NH2)-CO HC-CH,---CO 
\. 

N z C = N H  N=C=NH 
\ 

Sarcine (hypouanthine). Guanine (nmidosurcinc) . 

w. c. TV. 
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Reaction of Urea with Furfurol. By H u a o  S c H I  FF (Deut. 
C h e m  Ges. Ber., x, 773-77G).-Whereas most aldehydes easily react 
on aqueous or alcoholic solutions of urea, forming condensed ureas, 
furfurol appears t o  have no action upon such solutions. It acts, 
however, in a peculiar manner on solutions of urea nitrate, a violet 
colour being produced, which gradually disappears, with deposition 
of a black substance. The colour is not occasioned by the nitric 
acid. Aqneous solutions of furfurol are not coloured by dilute mineral 
acids, except after %he furfurol has begun t o  decompose, when they 
certainly have this effect. Now although neither zcid nor urea 
alone colours pure furfurol, yet a very characteristic change occurs 
when the two substances react together. If a solution of urea in 
about three parts (of concentrated f urfurol solution be treat#ed with a 
few drops of concentrated hydrochloric acid, the liquid becomes warm, 
and then gradually oE a splendid purple-violet colour, and finally 
solidifies to a solid brownish- black mass. This phenomenon takes 
place in alcoholic solutions, Aqueous furfurol solutions after some 
days, even if kept in the dwk, acquire the properhy of becoming 
coloured by mineral acids. If hydrochloric acid of spec. grav. 1-10 
be employed, a pale-red colour appears in about ten minutes, but 
if a small crystal of urea be dissolved in this solution, a deep violet 
colour is formed in a few minutes, slowly changing to brown and 
depositing a black substance. The reaction is very delicate, espe- 
cially when conducted under the same conditions as a comparative 
test. The reaction was obtained with the slightly soluble poly- 
urejids of the aldehydes. Urine gives the reaction.. With many 
amides, as acetamide, beneamide, oxamide, sulpho-urea, mono- and 
diphenylthiocarbamide, taurine, glycocine, creatine, cyanuric acid, 
uric acid, alloxan, oxaluric acid, parabanic acid, the reaction is not 
obtainable ; bnt i t  is obtained with allanto’in, though perhaps somewhat 
more tardily and less intensely than with urea. Setting out with the 
view that urea, a very soluble body, might favour the separation of 
water, and thus the formation of condensation-products, several very 
soluble salts were added t o  the furfurol solution, but no violet colour 
was occasioned. ’The hydrochloric acid *acts in such a manner that 

the aldehyde group, -C<:, changes into the group -C-C1 /OH , which, 
‘H 

having but little stability, acts easily on the amide-groups of the urea, 
water being, separated, and hydrochloric acid re-produced, just as 
is the case in aldehyde-condensations effected by small quantities of 
hydrochloric acid, as formerly observed by the author. A result testi- 
fying in favour of such a primary reaction is observcd when rather 
more hydrochloric acid is nsed, and the experiment is conducted as fol- 
lows :-(The experiment is thus capable of the greatjest$ delicacy.) A 
very small crystal of urea in a small dish is covered with a drop of highly 
concentrated aqueous furfurol solution, and a drop of hydrochloric 
acid of spec. grav. 1-10 is at, once added. A change of colour occurs 
very rapidly through yellow, green, and blue into violet, the latter in a 
few minutes passing into a splendid purple-violet. This change of colour 
is quite different from that which altered furfurol-water would undergo 
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without the addition of urea. The tint becomes so int'ense that in ten 
minutes the solution may be diluted with 59 to 80 times its bulk of 
water, and yet maintain its coloar most definitely. The black sub- 
stance separating in this latter case is amorphous, like carbon, and 
insoluble in ordinary solvents. Washed with water and dried at 110" 
it contains hydrogen and niLrogen. It is suspected t o  be a humus- 
like body, which has carried down some iirea with it: to which it 
obstinately adheres. From the foregoing it is observed that furfurol 
behaves quite differently with urea and amides to  what other aldehydes 
do. The difference of behaviour is observable in the case of basic 
amines. According to earlier researches by the author, aldehydes 
react with aniline and toluidine in such a manner that water separates 
and the diatomic aldehyde residne takes the placeaf the hydrogen of 
the NH,- group : C6H5 - NH, -+ C,H,O = H,O + C,H,--N~C,IT,, 
whilst, according t o  Stenhouse, two molecules of aniline or toluidine 
unite directly and without separation of water, with one molecule of 
furfurol to form basic bodies. 

These oompounds, likewise arising only on co-operation of acids, 
point to the presence of a second doubly combined oxygen-atom, so 
that two molecules of aniline codd form two groups withoat water 
being t a k e -  ua- 

/NH.C,H, NH. CGH, -C-CH and =C<oH . 
'H 

Nearly ten years ago the author sought to  establish mnstitxhonal 
formulae for  Ohe pyromucic acid group, just as Limpricht more re- 
cently has done in almost exactly the same manner, these compounds 

HC-CH 
being regarded as derivatives of a diwetylene, ) I  11 , just as the 

HC-CH 
salicylic compounds are derived from benzene. This view is sup- 
ported by the fact that  furfurol resembles salicyl-aldehyde in many 
respects. The author is nevertheless of opinion that setting out from 
niucic acid and the polyanhydrides of glucose, it is possible to develop 
formuk for furfurol, consisting of open chains, thus :- 

CH.0 CH.0 CH.0 

c=o CH 
I I 

CH 
I 

I 
I1 
CH 

c: 

II 
C 

I I  
I 
CH 

C H  
I1 
C=O 

II 
CH, 

II 
CH, w. s. 
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Furfurol. By A D O L F  BAEYER (Deut. Chem. Ges. Ber., x, 695- 
698 and 1358--1365).-1n a previous communication (Berichte, x, 
325: Chew. SOC. Journ., 1877; 444) the author has shown that fur- 
furacrylic acid om treatment with nascent hydrogen passes into fur- 
f uropropionic acid, the furfurol nucleus remaining unchanged. This 
nucleus does not however resist the action of oxidising agents, since 
according to Limpricht (Liebig's Annden, clxv, 284) pyromucic acid, 
subjected to  the, regulated action of bromine, loses CO, and yields 
a body C4HiO3, which by excess of bromine is changed into the muco- 
bromic acid of Schmelz and Beilstein, C,H,Br,Oj. 

The author has now attempted, by the action of bromine in excess 
upon an  aqueous solution of furfuropropionio acid, to obtain a body 
analogous to this mucobromic acid, but without success. He has there- 
fore attempted a more limited oxidation of it. 

Contrasting the f o r m u h  of pyromucic and furfuropropionic acids, 
C?H3O.CO2H and C4H30.CH3.CH2.CO2H, i t  appealbed probable thab, if 
the development of CO, by the action of bromine upon the former acid 
depended on the destruction of the carboxyl group, the oxidation of 
the latter would take place without separation of CQ,. Experiment 
has confirmed this expectation, and also demonstrated that the evolu- 
tion of CO, in the first case is really due to oxidation of the point of 
attachment in the molecule of the C0,H group ; for in this reaotion 
four atoms of bromine are used, whereas two only are required for the  
oxidation of furfuropropionic acid. 

When furfuropropionic acid in cold aqueous solution is treated with 
exactly one molecule of bromine, and the solution extracted with 
ether, a body is obtained which in all probability is the analogue of 
Limpricht's C4H403. On account of its instability, the author did not 
attempt its purification, but at once treated the bromine mixture with 
3 molecules of silver oxide, whereby a reaction w~ obtained corre- 
sponding with the equation- 

C7H803 + Br, + H,O + 3Ag20 = C,H,hg,Os + 2AgBr 
I_- 

+ 5 9 3 2 0  + Ag2. 
When the reaction was terminated, a sufficiency of hydrochloric 

acid was added, and by shaking with ether the msulting mass, a 
bibasic acid, fwronic  acid, C7H805, was obtained in colourless needles, 
melting a t  180". These are sparingly soluble in cold water and in 
ether. 

By the action of sodium amalgam in the cold, or  by heating with 
hydriodic acid and amorphous phosphorus to 160", furonic acid passes 
into hydrofuroitie acid, C7HI0O5. This acid, which is very soluble in 
water, crystallises in colourless needles fusing at 112". 

Heated with hydriodic acid and red phosphorus t o  200-20.5", fur- 
onic acid yields, i n  addition to an oily body which is probably caproic 
acid, crystals of a bibasic acid having the composition C7HI2O4. The 
identity of this acid with a-pimelic acid obtained by Schorlemmer and 
Dale (Deut. Che??z. Qes. Bw., vii, €308) from suberone, was established 
by a careful comparison of their properties. From this it follows that 
furonic acid belongs to the normal series. 

On boiling with baryta-water, furonic acid gives a yellow precipitate, 
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possessing all the properties of the baryta-compound of fumaric alde- 
hyde described by Lirnpricht. 

Constitution of the E'Nrf:U~oZ-yroup.-The author proposes for the 
group C4H40 (Limpricht's T e t r q l z e n d )  the m m e  " furfuran." Since 
this furfuran is not affected by sodium or sodium-amalgam, it cannot 
have the constitution of an  aldehyde, ketone, alcohol, or ordinary ether. 
Of known types, then, it can belong only t o  that of ethylene oxide. 
Possibly it might be represented on the type of the unknown rinyl- 
ether, CH2= CH.OCH=CH2]. The first hypothesis leads to formula 
(l), the second to (2) or (3). 

(1.) HC=CH (2.) HC-CH (3.) HC-CH 
I > < I  

HC CX. 
'\/ 

II II 
HC C H  

I I  
ECC-CH 

'd \ i  0 

All three formulae are in hazmong with Malaguti's observation that 

Limpricht has lately observed that pyyomucic acid when acted upon 
pyiwmucic ether unites directly with 4 atoms of chlorine. 

by 4 atoms of bromine yields COz and C4H403: 

C5H403 + 4Br + 2H20 = GOz + CaH403 + 4HBr. 

Inasmuch as this body yields b y  oxidation fnmaric acid, Limpricht 
regards it as the aldehyde of that  acid. Omitting its separation, the 
authsr, by treating the productof the above reaction with silver oxide, 
has also obtained fumaric acid, but in such small quantity as to show 
that the reaction is by no means so simple as it at first sight appears ; 
and he remarks that if the body c4H,03 is really the aldehyde of 
fumaric acid, analogy would lead US to expect the formation from it, 
by the action of bromine in excess, of an  aldehyde of dihromosuccinic 
acid ; whereas it yields a substitution product, namely, mucobromic 
acid. 

Independently of these considerations, if it be admitted that the 
splitting of the chain of naclear carbon atoms on oxidation of pyro- 
mucic acid, takes place at the locus of the oxygen, formula (1) most 
easily explains the formation of fumaric acid. The position of t,he 
side-chain in pyromucic mid and in the furfuro-propionic acid formed 
from its aldehyde, is then determined by the oxidation of the latter, 
which yields a-pimelic acid, a, normaZ compound. Hence these acids 
must have the constitution- 

HC=CH HC = CH 
and I I 

HC-C-CH:,. CH,. COZH. 
I I  

HC-CCOzH 
\/ \d 0 

For the formation of furonic aldehyde one additional atom of oxygen 
is necessary, the one already present forming with one of the parted 
carbon atoms an aldehyde-group, while that which enters unites with 
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the other to form a ketone group, which remains joined with the side- 
ch ai n- 

COH.CH=CH. CO.CHz.CH2.CO,H. 
The aldehyde, by oxidation, changes into furonic acid, 

C OzH. CH-C H . C 0. C H2. CH2. COZH, 

and this by reduction yields, as a final product, normal pimelic 
acid- 

C02H.CHz. CHz.CHz.CH2. CH2. COZH. 
The intermccliate products have not yet been investigated. On tlic 

otlicr hand, when pyroniucic acid is oxidised to funiaric ddeliyrle, 2 
:itoms of oxygen (= 4 atoms bromine) are necessary, since not onlv is 
CO, split off, but the carbon atom to which it was united is osidisecl 
to a carboxyl group, giving an aldehyde of fumaric acid, 

COII.CH=C H. C02H.  Ch. 13. 

Furfurangelic Acid and Furfurobutylene. By A D O  T, F I3 A I.: T r, R 
and 1'. T ~ ~ N N I E S  (1)eut. Chew. Ges. Ber., x, 1364--1365).--JVhe11 
furfurol, normal butyric anhydride and sodium hntyratc are heated 
gradually for 12 hours from 100" to 180", and the resulting mass is 
dissolved in soda-solution, and treated with sulphuric acid, R consitlcr- 
able quantity of furf?crmzgeZir, acid, C4H30.CH~CH.CHz.CHz.C0,H, 
is separated. The acid crystallises from hot water in colourlc>ss silky 
needles, which melt at 87-88'. Sodium amalgam reduces i t  easily 
to normalfu~~~l.ovaZeric a,cid, CjH3O.CH2.CH2.CHZ.CH2.CO2H, a colour- 
less oil, which gives a crystalline acid on treatment with silver oxide. 

Isobutyric anhydride, potassic isobutyrate and f urfurol behave clif- 
ferently. The reaction, accompanied by copious evolution of COz, 
begins ah 70", is energetic a t  higher temperatures, and is complete 
after four hours a t  150". A very small quantity of a crystalline acid 
is obtained, the principal product being an oil,insoluble in potash, 
wliich has the composition of fz~?furobutyZene, 

C4H.SO.CH = CH.CHz.CHj. 
It boils at 153", and smells like Cara7)irs sycop7iadn. 

It is the second known hydrocarbon derivative of fiirfnran, the first 
being a body obtained by Cahours from thio-furfurol, and consisting, 
according to Schwanert's analyses, of the stilbene of furfuran, 

CJ€jO.CH=CH.C4H,O. 
Both are under examination. Ch. B. 

Some Products of the Distillation of Wood a t  Low Tempera- 
tures. By IT. 13. H E I L L  (Deut. Clzeuz. Ges. Uer., x, 93fk---9:39).--Tllc 
a u t h o r  paid a visit to a wood-vinegar factory in Brooklyn, in which 
the wood was distilled a t  a carefully maintained temperature hclow 
200". H e  observed that in the rectification of the crude prodiicts, a 
lieary oil but slightly soluble in water, went over with the stem]. The 
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oil freshly obtained, was reddish-yellow, and of pecnliar odour. Dried 
over calcium chloride and distilled, it began to boil a t  loo", the ther- 
mometer quickly rising to 160", and remaining between 160" and 170", 
when the greater part came over : it then quickly rose to 200". 

Ry repeatedly fractionating, 60 per cent. of an  oiI was at last obtained, 
distilling between 160-165". The 
almost colourless, strongly refractive liquid, smelling of bitter almond 
oil, was easily recognised as f u r  fur o 1. 

The occurrence of furfurol amongst the prodiicts of the distillation 
of wood is not new. Volkel has found it in small quantities in crude 
wood-vinegar. The author is not in the position to give the quantity 
of furfurol formed a t  these low temperatures, but says it must be 
considerable in ordeiw to separate out spontaneously from the aqueous 
distillate, as it does. 

The crude oil shaken with dilute soda solution, assumes a deep 
yellow colour, becomes turbid, and on standing for a long time, de- 
posits a yellow precipitate, which crystallises from alcohol in beautiful 
needles. An attempt was made to separate th i s  body by distillation, 
but without success, as this means is insufficient to sepwate it from 
khe furfurol. It was found impossible also to separate the furfurol by 
means of sodinm bisulphite solution, or other solvents. 

To prepare this yellow body in the pure state, it was found best 
first to  free the crude oil partially €rom the high-boiling portions. The 
distillate corning over under 175", and consisting of nearly 85 per cent. 
of the oil employed, is shaken with soda-solution (1 : 4)) and the 
whole cooled down. After a short time it is separated from the lye, 
washed with a little water, and distilled with steam. A red oil is left 
in the retort,, which mostly solidifies on cooling. This residue treated 
with cold alcohol, gives up to this solvent the red oil arising from the 
decomposition of the furfurol, and crystals of the yellow body are left 
behind, which were re-crystallised from boiling alcohol. The proper- 
ties of the body are as follows :-Long, orange-yellow needles, which 
melt at 162", and volatilise, but not without decomposition a t  a higher 
temperature. Easily sublimed in a slow stream of sir. Insoluble in 
potash. Soluble in sulphuric acid with splendid purple colour, in con- 
centrated hydrochloric acid with purple-red, and in acetic acid with 
yellow colour. Soluble with some difficulty in ether and carbon b i d -  
phide; insoluble in cold, easily soluble in hot alcohol. Apparently 
unaltered by reducing agents. There can scarcely be a doubt that 
this body is the pyroxanthine discovered by Scanlan, and more closely 
investigated by Gregory and Apjohn. A combustion gave results 
agreeing very nearly with those obtained by Gregory and Apjohn. In  
the soda-lye separated from the furfurol were found pyromucic acid, 
and it small quantity of an oil not yet investigated, and smelling strongly 
like smoke-dried fish. 

Most of it passed over at  162". 

It distilled over easily with steam. 
w. s. 

On Benzene Formulae. By A. L A D E N B U R G  (Deuf. Chew,. Ge.. . 
Ber., x, 1154--1155).-This is a criticism on a notice by van't Huff 
with regard to the prismatic formula, in which the author points out 
that  the error which van't Hoff has fallen into of there being tRo 
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ortho and two meta derivatives possible, is due to his considering the 
position of the atonis in space and not  merely with reference to their 
mode of connection. C. E. G. 

The Oxychlorination of Benzene. By F. KRAFFT (Dead. C h ~ n 2 .  
Ges. Ber., x, 797--800).-Carius obtained trichlorophenomalic acid by 
the action of potassium chlorate and dilute sulphuric acid on benzene, 
and it is regarded as a subst,ance homologous with malic acid. As this 
body with its reactions belongs to  that part of organic chemistry 
which contains debateable ground, the author determined upon a 
revision of Carius' statements. This determination was in part carried 
out. Pure benzene was used for preparing the trichlorophenomalic 
acid. The deep shades of colour produced in the benzene by the 
action of very small quantities of potassium chlorate were very stlrik- 
ing, but these shades quickly disappeared in the course of the reaction. 
The reaction runs t o  a great extent in the direction of forming tri- 
chlorophen6rnalic acid, buf, the presence of syrupy bodies occasions a 
considerable loss of substance. The yield of pure product does not 
amount to more than 3 to 4 per cent. of the benzene employed. A 
portion of this benzene itself is lost by evaporation. 

The following physical properties of trichlorophenomalic acid were 
observed, and they agree with Carius' observations. This body dissolves 
with difficnlty in cold water, but easily in boiling water, in which it 
usually melts to a colourless oil before dissolving. Incompletely 
saturated hot solutions show evidences of supersaturation on cooling. 
The solution when left at rest deposits crystals only after a long time, 
but on agitating or introducing a fragment of a crystal, i t  becomes a 
pasty mass of minute, colourless, shining plates or needles. The body 
is easily soluble in the cold in alcohol, ether, and benzene. Once or 
twice recrystallised from boiling water, in the vapour of which it is 
tolerably volatile, it had a melting point of 131-132". At 
higher temperatures it volatilised without change. The author ob- 
tained 133-134" a8 the melting point. Heated in a fine capillary 
tube for  some minutes to 290" the trichlorophenomalic acid acquired 
B brown colour arid diffused the odour of chloranil. The product 
melting at 131-132", whose properties agreed well with those given 
by Carius, was analysed. The chlorine determinations were made 
with a substance dried in the exsiccator, whereas Carius dried his 
substance at  loo", and hence lost crystallisation-water. There was 
thus a difference of about 8 per cent. in Carius' and the author's 
results as regards the chlorine. Altogether the total results were 
found to agree very well with the empirical composition of trichlor- 
hydroquinone, (C,CI,H,O,). The great difficulty in purifying the body 
is quite in accordance with the remarks of Graebe with respect to 
tetrachlorhydroquinone. In  fact the description of trichloropheno- 
malic acid by Carius is an almost exact repetition of what was said 
a long time ago by Stadeler, and more recently by Graebe, about 
trichlorhydroquinone. The trichlorophenomalic acid, in hot aqueous 
solution was now oxidised with nitric acid (fuming). Nitrogen escaped, 
and delicate yellow plates with the properties of trichloroquiDone were 
obtaixied. Melting point 165-166". According to a statement of 

(Carius.) 
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Carius, “The layer which floats on the acid solution of the trich- 
lorophenomalic acid, during this preparation, contains a chlorine com- 
pound, scarcely soluble in water, and crystallising in delicate yellow 
plates.” This benzene solution, forming the layer alluded to, was 
collected and evaporated on the water-bath. On cooling, golden- 
yellow crystals separated abundantly, mixed with a thick syrup. On 
addition of alcohol the syrup dissolved, leaving the cr,ystals undis- 
solved. These consisted of a mixture of small plates and thick prisms, 
the former of which easily dissolved in cold alcohol, whilst the prisms 
remained. Analysis showed a very neax agreement with the numbers 
required for trichloroquinone, C,Cl,(HO),. The substamce melted at 
165-166’, and sublimed below this temperature without alteration. 
Dilute potash first coloured i t  green, and then dissolved it with reddish- 
brown colour, and the liquid on standing deposited the characteristic 
needles of potassium chloranilate. Sulphurous acid in aqueous solu- 
t4ion, especially on warming, converted it into trichlorhydroquinone. 
The body which crystallised in thick prisms from the benzene solution 
forming the supernatant layer above alluded to, dissolves with great 
difficulty in cold, and by no means easily, in boiling alcohol. It is 
thus easily purified. According to analysis this body is dichloro- 
quinone. and it appears to  be isomeric with that of Faust. I ts  melting 
point (164”) does not differ greatly from that of trichloroquinone. The 
difference on the contrary is great bet ween the dichlorhydroquinone, 
obtained from dichloroquinone by reduction with sulphurous acid and 
trichlorhydroquinone. On boiling the dichloroquinone with sulphur- 
ous acid it dissolves, giving a violet-black and then blood-red colors- 
tion, especially noticeable at first ; with insufficient quantity of re- 
ducing agent, a aolourless solution is finally obtained. This solution 
deposits slender shining needles soluble with difficulty in cold water. 
Melting point = 172”. Analysis proved it to be pure dichlorhydro- 
quinone, C6CI2H4O2. The direct formation of a phenol-like body 
(trichlorhydroquinone) from benzene by a process of oxidation run- 
ning through different phases is deserving of notice from many points 
of view. First, as in the present case, there is proof that an im- 
mediate phenol-formation from aromatic hydrocarbons may., under 
certain conditions, take place, and especially where the previous en- 
trance of electro-negative chlorine makes the supply of oxygen difficult. 
It i s  at the same time settled that the formation of trichloroquinone, 
as already hypothetically assumed by many chemists, precedes that 
of the trichlorohydroquinone ; and it is not considered a too venture- 
some generalisation to assume that in other processes of oxida- 
tion also, the formation of quinones, ketones, and aldehydes precedes 
that of the corresponding hydro-compounds, which latter, under the 
conditions of the reaction, are mostly unstable, and can be isolated 
only in exceptional cases. w. s. 

Preparation of Benzene Hydrosulphide from Benzene-sul- 
phinic Acid, New Method of converting Benzene Disulphide 
into Benzene Hydrosulphide. By R. O T T O  (Deztt. CFm. Ges. 
Ber., x, 639-941) .-Voigt’s method for the preparation of benzene 

VOL. XXXII. 3 D  
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hydrosulphide by the reduction of the chloranhydrides of benzene 
sulphonic acid by means of zinc and dilute sulplzuric acid gives only 
a moderate yield. It is not only the insolubility of the chloranhydride 
which stands in the way, thus making it difficult of access to the 
nascent hydrogen, but a portion of the undecomposed compound is 
withdrawn during the distillation from the reducing action, and con- 
verted into benzenesulphonic acid, which is not converted into hydro- 
sulphide by nascent hydrogen. 

The author and Schiller found that the chlornnhydride of the ben- 
zenesulphonic acid could be easily converted into the zinc salt of the 
sulphinic acid (zinc benzenesulphite) by the action of zinc-dust. It 
was then proposed to prepare the hydrosulphide from th i s  sadt, or 
from the sodium salt prepared from it. The crude zinc salt (i.e.,  the 
zinc benzenesulphinate) is to be added gradually to  a mixture of zinc 
and hydrochloric acid which is gently giving off hydrogen, and the 
whole is cooled. The action is continued until all the sulphinic acid is 
converted into bydrosulphide and disulphide. A small quantity of 
the clear liquid taken out and examined will then redden blue litmus- 
paper, and when acted upon by a bit of zinc, will yield no more hydro- 
sulphidc (tested by the smell and action on a strip of lead-paper). As 
regards the formation of benzene disulphide, it is found that the hydro- 
sulphide a t  ordinary temperatures has a great inclination, in presence 
of the sulphinic acid, to  become changed to disulphide with liberation 
of water. This disulphide in neutral solution, treated with zinc in a 
finely divided stat'e arid gently warmed, is completely converted, after 
a short time, into the zinc salt of the hydrosulphide, thus :- 

Zinc salt of 
hydrosulphide. 

I n  the above-mentioned method of preparation, if care be not taken 
to cool the liquid, loss will result, part of the benzen~ulpEiinic acid 
being split up into benzene disulphoxide and irreducible beneene- 
sulphonic acid, thus :- 

(Benzene sulphinic acid is easily decomposed according to this equa- 
tion by boiling with water.) 

To the solution tested with litrnqs-paper, &c., containing little free 
acid, zinc-dust is added in excess, and warmth is applied t o  further the 
formation of the zinc compound of the hydrosulphide. Acid is again 
added (hydrochloric acid), and the hydrosulphide finally distils 0~7er 
with the vapour of water. By attention to the directions, an excellent 
yield is obtained. As might be expected, this new method of convert- 
ing benzene disulphide into benzene hydrosulphide by means of zinc- 
dust will be of universal applicability, and will also permit the conver- 
sion of halogen-substituted disulphides (which are not reducible by 
nascent hgdrogen wikhouk substitution of halogen by hydrogen) into 
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the corresponding hydrosulphides. The author has employed the 
method for preparing paratoluene hydrosulphide. 

By the action of compact or granulated zinc, only traces of benzene 
disulphide are converted into the zinc-compound of the hydrosulphide. 

w. s. 
Preparation of Durene from Paradibromo-benzene. By 

PAUL JANNASCH (Deut. Chenz. Ges. Bey. ,  x, 1354-1357). By heat- 
ing together for some time, by means of a paraffin-bath at 160-170", 
a benzene solution of dibromo-paraxylene, methyl iodide, and sodium, 
the author has obtained durene (tetramethyl- benzene) together with a 
little pseudocumene. Dibromo-paraxylene is prepaped by the action 
of bromine in presence of iodine upon paraxylene, which again is most 
easily formed synthetically from dibromo-benzene by the action of 
methyl iodide and sodium. Full particulars of the process are 
given. 

Two years ago the author obtained, by the action of methyl iodide 
and sodium upon monobromo-mesitylene, a compound which he has 
named P-tetramethylhenzene (Deut. Clbem. Ges. Ber., viii, 35s). Durene 
being an isomeride of this body, it follows that the dibromoparaxylene, 
from which it is prepared- 

Br 7, Br 

\/ 
CH3 

f 'I Br 
Br \/ 

CH3 

can only have the constitution (2) OF (3 ) ,  since the dibroinoxyleiie of 
constitution (1) must yield /3-tetramethylbenzene. Mesitylene is here 
assumed t o  be Gymmetrical triniethyl-benzene. 

The author purposes studying the derivatives of ,@-tetramethyl-ben- 
zene, as well as those of the isomeric paradiethyl-benzene, which he 
hopes to obtain by the action of ethylbromide and sodium upoti 
dibromobenzene. Ch. B. 

Dinitrobenzeensulphonic Acid. BY A. S A c H s E (L ieb ig ' s  
AnnnZen, clxxxviii, 243 - 15 7). - Metanitrobenzenesulphonic acid, 
prepared from benzene, was separated from the ortho- and para- 
acids by crystallisation of the calcium salt, regeneratiou of the acid 
by means of alcohol and sulphuric acid, and finally by recrystsllisa- 
tion of the barium salt and regeneration by sulphuric acid. By treat- 
ing this acid with sulphurio and fuming nitric acids the dinitro-acid 
SOXH 

is formed, together with some diriitroTheno1. This' diaitro- 0 NO, 

acid is converted into barium salt and crystallised. The free acid is 
a brownish syrup solidifying to a crystalline mass on cooling ; i t  is 
very soluble in alcohol and highly deliquescent. The ammonium 

3 ~ 2  
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sa l t  (anhydrous), the potassium salt (containing l+H,O), and the 
barium and lead salts (containing 3H20) were prepared and ex- 
amined. The chloride melted at  89" (Limpricht found 97"), and the 
amide at 283" (235", Limpricht). Reducing agents gave rise to di- 

a n ~ i ~ o b e r r z z e n e s . ~ ~ ~ ~ n i ~  acid, C6H3 { $%%)' + 1+R20, it well-marked 
acid, although it combines with hydrochloric, hydrobromic, sulphnric 
acids, &c,, to form crystallised salts ; it also forms a stannosochloride. 
By conversion into diazo-derivative and treatment with hydrobromic 
acid, i t  yields dibronaohenzenes.tclp~~onie acid, of which the pohssiurn salt 
is anhydrous ; the barium and lead salts crystallise with 3H20 and the 
calcium salt with 2H,O ; the chloride melts at 127" and the amide a t  
215" (with browning). Since thcre are but four possible dibromo- 
benzenesulphonic acids obtainable from meta-nitrobenzenesulphonk 
acid, and three of them are already known, viz. :- 

the chlorides of which melt respectively at 34", 57*5", and 71", and the 
amides at 175O, 203, and 193", it follows that the acid a n s t  be the 

fourth modification, 
C, R. A. W. 

Condensation in the Ortho Series. By A. LADENBURG (Deut. 
Chem. Ges. Ber., x, 1123-1131).-4. Tolylenediamine and F n ~ r n i c  Acid. 
-When equal parts of orthotolylenediaminic (m. p. 89") and formic 
acid are digested together for some time, and the product is distilled, 
an oil of high boiling point is obtained which becomes crystalline after 
a time. These crystds could not be obtained in a pure state, but a, 
solution of them in hydrochloric acid yielded with platinum tetrachlo- 
ride a yellow precipitate, which, after being crpstallised from boiling 
water, was found to have the cornpositlion (C8H8N2HC1),.PtC14. The 
base therefore has the composition, C,H,N,, and is methenyltolylene- 
diarnine: its formation may be thus represented, C7H6(NH2), + CH20, 
= C7H6N,H.CH + 2H,O. 

5. Orthoamkbphenyl and Formic Acid.-Eqiial parts of these two 
compounds when digested together and subsequently distilled yield, 
above 150", a colourless oil of high refractive power, which after being 
freed from formic acid by means of potassium carbonate solidifies to a 
mass of crystals. This substance may be purified by repeated rectifi- 
cation when it boils at  182.5", and the crystals fuse at 30.5". It has 
the composition of methen~~lamido~henol, C7H,N0, and is formed thus : 
c6H4(NHz).oH + CH202 = C6&N0.CH + 2H20. The crystals ap- 
pear to be monoclinic prisms. They are only slowly acted on by water, 
but are easily decomposed when heated with concentrated hydrochloric 

It melts a t  98-101". 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
77

. D
ow

nl
oa

de
d 

by
 F

ai
l O

pe
n 

on
 7

/2
3/

20
25

 1
0:

30
:1

6 
A

M
. 

View Article Online

https://doi.org/10.1039/JS8773200725


ORGANIC CHEMISTRY. 753 

acid: on cooling the solution solidifies to a mas8 of crystals consist- 
ing of amidophenol hydrochloride. 

6. Q.iehoamidqhe.noZ and Osalic Acicl.-Thesc two substances when 
heated together until gas ceases to be evolved, yield a dark-coloured 
product, from which colourless needles were obtained by repeated 
crystallisation from alcohol. Their examination is not yet completed. 

'7. Orthotolylenodinmiwe and Yhthalic Amhydride.---T he product ob- 
kained on heating one part of the diamine with two of the anhydride 
until water ceased to be given off and it fused quietly, was powdered 
when cold and treated with a warm solution s f  potassic carbonate. 
The residue, on repeated crystallisation from dry acetic acid yielded 
thick lustrous yellowish prisms of d ~23hthaZ~ltolylenedia.mi.lze, C,,H,,N204 
or CJL(NC~H4Qz)2, corresponding with phfhalanil, C6IZ,.NC,H,O2. 
It melts at 270", and is but slightly soluble in most solvents ; attempts 
to obkain condemation-products from this substance by removal of 
GO, failed. 

8. Qriho~olyiEe~zedkmiae and Bmzoic Aldehyde.--On mixing one part 
Qf the former with two of the latter heah is evolved, and the mixture 
on being heaked for several hours at  188" givesoff water. The product 
exhausted with hot dilute hydrochloric acid yields a solution which on 
cooling deposih d3e?zzyl$olybmdicr;mine hydrochloride in an impure 
state. By repeated crystallisation from dilute acid with aid of animal 
charcoal it is obtained in colosxrless needles. The free base, Cz1Et8N2, 
may be obtained by decomposing the salt with ammonia ; it crystnl- 
lises from alcohol in Smnsparent lustrous prisms, which melt at 188- 
191", and are almost insoluble in water, It. is easily soluble in alcohol, 
especially when w m q  and in diluke acids. The platinum salt is 
almost insoluble in water and hydrochloric acid, but crystallises from 
akohol in nodules which have the formula ( Cz,H,N2HG1),.PtCl4. 

Tolylenediamivle appam fa form condensatiQll-prodncts with other 
aldehydes ; the author has obhained such it base wibh salicylic alde- 
hyde which he is at present investigating. 

The object with which the exeminabion of condensa4;ion-products in 
the orbho wries was originally undertaken, was bhe synthesis of indigo, 
and the following are some of the experimenh made in that direction. 
When zn aqueous solution of orthotohidine hydrochloride is mixed 
with ferric chloride and left at  rest, blue flocks are deposited which 
gradually increase in number. After 2.e hours these were collected 
and washed soccessimdy with hot dilute hydrochloric acid, dilute sodn- 
solukion, hot wakr, and dcohol. The violet-blue powder thus obtained 
is insoluble in ordinary solvents, and is free from chlorine: in contact 
with hydrochloric acid i& becomes greenish, probably from formation 
of a hydrochloride, as the blue colour is restored by alkalis. I t  dis- 
solves in aniline with a magnificent blue eolonr, and dyes silk and 
wool blue. This toluidine-blue differs from indigo in that it cannot 
be volatilised without decomposition, and it cannot be reduced and 
reoxidised moreover, dthongh it &wolves in sulphuric acid with a 
blue colonr, the solution when diluted soon becomes colourless. The 
analyses that have hitherto been made of this substance are not  con- 
cordant, which is accounted for by the difficulty of purifying it. This 
reaction would seem to be characterktic of the ortho series, its para- 
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toluidine under similar treatment does not yield a trace of a blue 
precipitate. The reaction which takes place with aniline, the author 
believes to be due to the presence of pseudotoluidine, or  to be con- 
nected with the formation of aniline black. 

FormorthotoZzi&.-A comppund having the composition of form- 
orthotoluide was prepared by distilling a mixture of equal parts of 
oxalic acid and orthotoluidine, and crystallising the distillate from 
alcohol, or better by merely heating the mixture until gas ceased to be 
evolved, and after cooling and pulverisaiion, extracting it with alcohol, 
ether, and dilute hydrochloric acid, and finally crystallising i t  from 
toluene or dry acetic acid. It forms colourless needles of the formula, 
C7H7NH.CH0, which melt at  211", and are almost insolnble in ether 
and in cold alcohol. An investigation of this substance soon showed 
that it was not the true formorthotoluide, which may be obtained by 
the action of formic acid on orthotoluidine ; for the present, the author 
proposes to call it isoformortlhotoluide. When orthotoluidine and $01;- 

mic acid in molecular proportions are digested for -some houys and 
then distilled, a liquid passes over between 278" and 292", which 
solidifies on standing, and on repeabed rectificsbtion may be obtained 
of constant boiling point, 288". The crystals are plarified by pres- 
sure, washing with dilute hydrochloric acid, and crystallisation,frorn 
alcohd, in which they are easily soluble. They are large tables which 
melt a t  56.5-57.5". This compound, the true formorthotoluide, is 
resolved into formic acid and orthotoluidine, ,when boiled with 
dilute sulphurie acid, whilst the isomeric body remains unchanged 
even at  150". Formorthotoluidine, when distilled with phosphoric 
anhydride, or when heated alone at  300", yields orthotolnidine, but in 
the latter case mother compound is formed in small quantity. It may 
be more conveniently prepwed by digesting the formotoluide for a 
long time a t  the boiling- temperature, and then distilling off the tolui- 
dine and undteretl tohide until the thermometer indicates 300". The 
residue crystallised successively from alcohd and from toluene, yields 
the new substance in colonrless glistening prisms which melt at 153". 
It dissolves with difficulty in boiling alcohol, easily in hot toluene. 
The analyses agree with the formula, CsH,N, the other products of the 
reaction being toluidine, CQ and C 0 2 -  

2(C7H,NH.CEPO) = CsHJY + C7H7.NHz + CQZ 
CTBS.;NH.CHO = C7I-I,NH, + CO. 

The constitution of the body C&H,N is not yet known, but the 
author remarks that it has a composition intermediate between that 
of methyltohidine and indol ; it dissolves in hydrochloric acid, yields 
toluyuinane on oxidation, and appears to form an addition-product 
with bromine. Pormorthotdluide and arthamidoethylbenzene hydro - 
chloride yield blne aornpounds when treated with femic chloride, 
whilst the body C,H,N is but slowly altered, and isoformsrt'hotoluide 
is not acted on at  all. The author finds that indol treated with ferric 
chloride yields a greenish-grey substance soluble in aniline with a 
brown colour: it is not volatile. C. E. G. 
On Ammonium Compounds. By A. L A D E N E U R G  (Dad.  Claem. 

Ges. Ber., x, 1152--1153).--This is a reply to Meyer's objection that 
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the compounds N( C2H5)3.C7H71 and NC7H7( C2H5)2.CzH,I obtained by 
the author, are one and the same compound, the slight differences 
observed being due t o  a small quantity of resin or  like impurity. The 
author stNtes that when triethylbenzylammonium chloride is con- 
verted into the corresponding iodide by means of silver oxide and 
hydriodic acid, and t>he neutral solution concentrated on the water- 
bath, a clear solution is obtained which gives off benzyl iodide on 
boiling with concentrated hydriodic acid. If ,  however, the clear 
solution is evaporated under an exsiccator, it fiolidifies to a crystalline 
mass, which no longer gives bensyl iodide when heated with hydriodic 
acid. From this the author infers that the compound undergoes iso- 
meric change when evaporated to dryness. 

Monomethylanihne. By E. NOLTING and J. B. Boassox 
(Dezct. Clzem. Ges. Ber., x, 195--796).--Kern declares that he has 
been unable t o  prepare monomethylaniline from either methyl alcohol 
and aniline chloride, or methyl iodide and aniline. Hepp also failed 
to obtain monomethylaniline according to the latter method. These 
facts not harmonising with the earlier observations of Hofmann, 
Girard and De Laire, &c., the authors determined to put the matter 
to a practical test. They found that monomethylaniline is abundantly 
formed in both reactions. In order to  separate the secondary amine 
from the product of the reaction, which contains a t  the same timeun- 
altered aniline and dimethylaniline, use was made of nitrous acid. 
Sodium nitrite was in fact added to a not too concentrated acid solu- 
tion of the bases, which was well cooled. Thus, aniline is converted 
into diazobenzene-chloride, dimethylaniline into nitrosodimethylaniline 
chloride, which remains in solution, whilst the methylphenylnitrosa- 
mine formed at the same time is separated as a, yellow oil, which can 
be extracted from the solution by means of ether. By reducing agents 
(tin and hydrochloric acid, or iron and acetic acid) monomethylaniline 
is easily obtained, and with quantitative exactness. This body was 
dissolved by sulphuric acid, forming an absolutely clear solution. It 
distilled over almost completely between 190-19Zo, gave with chloride 
of acetyl the acehyl-derivative described by Hofmann and Hepp, and 
when treated in acid solution with sodium nitrite, nitrosamine. The 
platino-chloride, precipitated from the hydrochloric acid solution by 
platinum tetrachloride, gave without further purifying, correct num- 
bers on analysis. The following numbers testify t o  the fact that the 
yield of monomethylaniline is considerable. 

(1.) 50 grams of mixed bases obtained by the action of 1 mol. of 
methyl iodide on 1 mol. of aniline, yielded 21 grams of the dry nitro- 
samine, corresponding to 16.5 grams of methylaniline. 

(2.) 50 .grams mixed bases, obtained by the action of 1 mol. of 
methyl iodide on 2 mols. of aniline, and separated from the crystals of 
the aniline iodide by means of ether, yielded 23.5 grams of nitrosa- 
mine, corresponding to 18.5 grams of rnethylaniline. 

(3.) The product of the reaction of 25 grams of methyl alcohol on 
100 grams of aniline chloride at 235-240", gave 41 grams of nitrosa- 
mine, corresponding to 32.3 grams of methyl aniline. There is no 
doubt that in the preparation of dimethylaniline in quantity, mono- 

C. E. G. 
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methylaniline may be formed also. In two samples of commer- 
cial dimethylaniline the presence of small quantities of monomethyl- 
aniline was detected by the formation of nitrosamine, and in like 
manner some commercial diethylaniline yielded a small quantity of 
ethylphenylnitrosamine. The reaction is very delicate. Artificial 
mixtures were prepared of absolutely pure dimethyl- and monomethyl- 
aniline, and it was t,hen found that one per cent. of the latter could be 
detected with certainty. One gram of the bases was dissolved in ex- 
cess of tolerably dilute hydrochloric acid, a couple of drops of sodium 
nitrite solution added, the whole shaken with ether, and the ethereal 
extract was dried with calcium chloride, and evaporated o n  a watch 
glass. The methylphenylnitrosamine remains behind in yellow drops, 
and is recognised by a characteristic odour, and by means of Lieber- 
mam's reaction. Pure dimethylaniline leaves no oily drops, but a trace 
of a yellow crystalline body, probably nitrosodimethylaniline chloride, 
of which a small quantity might have been taken up by the ether. 
With the nitrosamine this body crtunot be confonnded. Probably this 
nitrosamine reaction will give rise to a method of quantitative estima- 
tion of the monomethylaniline contained in commercial methylaniline. w. s. 

Nitro-derivatives of Diphenylamine. By P. T. A u s TE N (Amer. 
Jour. Sci. [3], xiii, 279).-Pisani (Ann. Chern. Pharm., xcii, 326) 
found that trinitrochlorobenzene acts on ammonia with formation of 
trinitraniline. Clemm (J. pr.  Chem. [2], i, 145) obtained trinitro- 
diphenylamine by using aniline in place of ammonia, and a dinitro- 
diphenylamine by the action of dinitrobrornobenzene on aniline. 

100 
grams of picric acid were well mixed with 200 grams of phosphorus 
pentachloride in a flask with reversed condenser. On applying a 
gentle heat the mixture fused, and the reaction took place violently and 
without further heating. After the act,ion had ceased, most of the phos- 
phorus oxychloride was distilled off. The heavy red liquid remaining 
in the retort was then poured into a large quantity of cold Walter and 
violently agitated. The impure substance thus obtained was puriEed 
by washing with ether and crystallisation from absolute alcohol. It 
then formed bright yellow crystals, becoming darker on drying. The 
yield is from 30-40 per cent. of the theoretical amount. 

Better results were obtained by simply heating the substances in a 
tall beaker, and by using half the previous quantities. The trinitro- 
chlorobenzene thus obtained fused at 82-5-43". 
a- Trinitrophen y lme t anitr a d  ine, C ,,H,N,O, 

The trinitrochlorobenzene was made in the following manner. 

= NH[CcH,(N02).C6H2(N02)3].- 
25 grams of metanitraniline and 27 grams of chloropicryl were dis- 
solved in boiling absolute alcohol; after a few minutes' boiling a 
heavy yellow crystalline sand began to separate. The solution was 
allowed to cool, and the piecipitate was separated by filtration, and 
crystallised from glacial acetic acid. The formation of this compound 
is expressed by the following equation:- 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
77

. D
ow

nl
oa

de
d 

by
 F

ai
l O

pe
n 

on
 7

/2
3/

20
25

 1
0:

30
:1

6 
A

M
. 

View Article Online

https://doi.org/10.1039/JS8773200725


ORGANIC CHEMISTRY. 757 

a-Trinitrophenylrnetanitraniline is almost insoluble in hot water, 
colonring it yellow, however ; nearly insoluble in boiling ether, carbon 
disulphide, carbon tetrachloride, chloroform, and absolute alcohol ; in- 
soluble in hydrochloric and dilute nitric and snlphuric acids ; easily 
soluble in strong sulphnric acid with deep wine-red colour, separating 
unchanged on addition of water ; easily soluble in aniline, with red 
colour; also in hot amyl alcohol, but crystallises badly therefrom; 
solnble in hot glacial acetic acid, and separates on cooling as an 
orange crystalline sand. From acetyl chloride it separates in small 
wine-yello w transparent crystals. 

Aqueous ammonia dissolves it very easily, tho solution attaining a 
splendid scarlet colo ar. By evaporation it separates unchanged. With 
weak solutions of the alkalis it behaves as with ammonia ; concen- 
trated solutions, especially on heating, decompose it, with evolution of 
ammonia. 

The componnd consists of a heavy, crystalline, yellow sand, melting 
at  205O to a red liquid, which solidifies at  about 175". By careful 
heating it volatilises as a yellow powder. When thrown on a hot sur- 
face it explodes like gunpowder. but it is not exploded by percussion. 
a- Trinitrop heny 7p nrccnitrartil iae, C 12H7N508 

= NH [ C6H4(NO2)] [ C6HZ( NOZ)3] *- 

This compound 'was made in a manner similar to the preceding. Para- 
nitraniline, with the calculated amount of picryl chloride, was dissolved 
in absolute alcohol; on boiling, a red crystalline powder separated, 
which was washed, and crystallised from glacial acetic acid. It molts 
a t  216", and resembles in solubility the preceding compound. In  
aqueous ammonia it dissolves easily, with red colour, and is repre- 
cipitated unchanged hy acids. Prom alcoholic ammonia it crystal- 
lises in beautiful glittering leaves, It dissolves in a hot solution of 
sodium carbonate, with scarlet colour ; on cooling, violet needles sepa- 
rate, which are doubtless the sodium salt of a-picrylparanitraniline, 
"a[ C6H4(No2)] [ CsHZ(No2),]. The needles are solubie in water and 
alcohol, and are decomposed by acids. 

The trinitro- base is insoluble in aqueous ammonium carbonate, 
easily soluble in amyl alcohol, and crystallises therefrom in glittering 
yellow scales. In aniline it dissolves easily, and separates on evapora- 
tion in a crystalline form ; dissolves also in benzoyl chloride, acetyl 
chloride, benzyl chloride, and chlorobenzene. 

Dinitrop hen y 1 nz etan ihmniline, C 12H8N406, 
= NH[ CsH4(NOz)] [cJL(Noz)z]e- 

Calculated amounts of dinitrobromobenzene (produced by nitration of 
bromobenzene) and metanitraniline were rubbed to a pulp with abso- 
lute alcohol, and the mixture heated to 100" for twenty hours in a 
sealed tube. On cooling, the tube contained hard brown crystals, 
which were washed with warm alcohol and crystallised from glacial 
acetic acid. 

The substance is insoluble in water, alcohol, and ether, difficultly 
soluble in boiling glacial acetic acid, soluble in an excess of boiling 
chloroform, and separates on cooling in small yellow crystals, melting 
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a t  189O,* to a red liquid. 
as trinitrophenylparariitraniline. 

With alkali6 it behaves in the same manner 

Di?tifrophen~l~arnnitranili~e, C12H8N40, 
NH [ C6H4 (NO,)] [ CsH, (NOz) 2 3  .- 

The calculated quantities of dinitrobromobenzene and paranitraniline 
were treated as in the preparation of the preceding compound. On 
cooling, the tube contained a mass of dark-red crystals. They were 
washed with dilute alcohol, and purified by precipitation with water 
from their acetic acid solution. The substance is easily soluble 'in cold 
glncial acetic acid, thus sliowing a marked difference from the meto- 
compound, which is di$i'czdtZy soluble in boiling glacial acetic acid. It 
is difficultly soluble in cold alcohol, easily in hot. It is a very light, 
pale gellow, elastic, and electric powder. 

Since the picrylnitranilines contain the mononitrophenyl group, it 
appears extremely probable that a further nitration can be effected. 
In this case, since the trinitrophenyl group seems to be the limit of 
direct nitration of the phenyl group, it may be predicted t,hat by the 
direct nitration of tlie picrylnitranilines higher nitro-members would 
be formed, and that the nitro-groups would enter into the mononitro- 
phenyl group. If, then, by the nitration of the picrylnitranilines, 
higher isomeric nitro-compounds were obtained, the isomerism must 
reside in the nitrated mononitrophenyl group, since the trinitrophenyl 
group remaios unchanged during the nitration. It is, however, very 
possible that in one of the resulting compounds the two picryl groups 
may be identical. 

Since the positions of the nitro-groups in these dipicrylamines has 
not been ascertained, the trinitrophenyl group of picric acid will be 
represented as a, and the dinitromononitrophenyl groups of meta- and 
paranitraniline as p and y respectively. Only two of these picryl 
groups can be identical. 

a-Pz'cs.yl-P-~icriila7ni?ze. -CI,H,N,O,, = NH [ C6H2( NO,) ,],.--The a- 
picryl-metanitraniline was added in small portions to a cooled mixture 
of equal volumes of fuming nitric and concentrated sulphuric acid. 
The liquid became hot, and a violent reaction set in. After the reac- 
tion had subsided the liquid was poured into cold water, whereupon a 
bright sulphur-yellow cream was obtained. After washing out the 
acid with water, the cream was well washed with alcohol, which re- 
moved a resin, then dissolved in boiling glacial acetic acid, and precipi- 
tated by strong hydrochloric acid, the precipitate washed with the 
dilute acid, and dissolved in boiling glacial acetic acid, with addition of 
animal charcoal, the solution filtered, and left to crystallise. 

The substance is an impalpable sulphur-yellow powder ; by careful 
crystallisation from glacial acetic acid it is obtained in small transparent 
glittering crystals, melting a t  261", to a red liquid, which solidifies at 
175-170" to a red glass. On touching it with a hard body when in 
the liquid state, it solidifies to a yellow amorphous mass. 

It is almost insoluble in hot water, and in dilute hydrochloric, nitric, 
and sulphuric acids. In hot amyl and ethyl alcohols it is almost in- 

* IVillgerodt announced (Deut. Chem. Ges. Ber., ix, 1178), a dinitrophenylmetu- 
nitraniline which he had produced by the action of a-C,H3(NOz)2Ul on meta- 
nitraniline. &!I. p. 194.5". 

Melting point 181". 

Perhaps identical with the above. 
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soluble, hardly soluble in ether, carbon tetrachloride, chloroform, and 
carbon disulphide ; difficultly soluble in cold glacial acetic acid, easily 
on boiling ; easily solnble in aniline. I n  aqueous ammonia, soda, and 
potash it dissolves easily, with a splendid scarlet colour ; when boileci 
with the fixed alkalis i t  gives off ammonia. I n  sodium carbonate it 
dissolves easily, forming the sodium salt. 

By addition of water to the solution in boiling glacial acetic acid, a 
thick precipitate is formed, which after crystallisation from glacial 
acetic acid has a melting point of 205", and on analysis proved to be 
the original picrylmetanitraniline, from which this dipicrylamine was 
prepared. B y  the  addi t ion,  then, of water to  the boiling solution i i ~  glaclcii 
acetic acid, the  a-@-picrylnrnins loses two nitro-groups, and is reconuerted 
iiito the picry ZinetaiLitrurLiliiae. 

When heated, 
it puffs with a white luminous flame, and leaves a light porous coal. 
It explodes with violence when thrown on to hot platinurn foil. 

a-~~cryZ-y-23icrylan2/i.ne, Cl2H,N,Ol2 = NH[ C6H,(N02)3]2.-This com- 
pound was prepared by nitration of picrylparanitraniline in the same 
manner as in the case of the precediiig compound. On pouring the 
resulting mixture into cold water, the substance separated as a light 
greenish-yellow cream, which was extracted with ttlcohol and crystal- 
liseil from glacial acetic acid. It then fornis small, transparent, glitter- 
ing, light-yellow prisms, with a green reflex. 3t fuscs a t  230", with 
decomposition. I ts  solubility is about the same as that of the prece- 
ding compound. It puffs on being heated, and explodes with violence 
when thrown on a hot surface. With alkalis it behaves like the u-p- 
compound. 

It has already been mentioned that these compounds, especially the 
dipicrylamines, give dine scarlet colours with alkalis. The author finds 
that these colours are caused by the formation of salts of the nitrodi- 
phenylarnines. The hydrogen-atom of the imido-group becomes so 
strongly negative by the introduction of the nitro-groups, that it can 
easily be replaced by basic atoms. 

Of the numerous salts prepared, one only has been examined, viz., 
Bariwm u-picr .1Jl-P-~icryldia~~~ae,  CzaH'sN,4024Ba 

The dipicrylamine does not  explode by percussion. 

a-C6H2(N02)3 N-Ba-N C6H2(N0!2)3 1 { CsH,(N02)3 
- 
- P-CJL(NO& 

The a-P-picrylamine was added to a cream of barium hydrate ; it  dis- 
solved immediately with zl deep red colour. The solution was boiled 
for  a few minutes, and then evaporated to the crystallising point. On 
cooling, dark red needles were formed, which were purified by recrys- 
tallisation from water. 

This compound appears to  have sufficient basic properties to form 
salts with weak acids. Thrown on a hot surface it explodes violently. 

AinrnoiLium-~-n/-pic,.ylamine crystallises in fine deep red transparent 
rhombohedrons.(?) It is possibly identical with the dye-stue '. au- 
rantia." By treatment of the sodium salts of the dipicrylamines with 
picryl chloride, a reaction takes place, doubtless with the formation of 
the tertiary picrylamine, N[ CsH2(N0,),],. 

The following table will show the various nitrodiphenylamines 
known, their mode of preparation, and their properties. 
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NO. 

I ....a* 

11 0 b n . e  

I11 , . *. 

IV ..... 

v...... 

Rational formula. 

VIIl . . . 

-tx * . * ,  

Empirical 
formula. Remarks. 

Bv the action of HNOX 
on N { &2%k,. 
Light-yellow crystals. 

NaHO on No. I. 

Fuming HN03 on 
N {&zki Deep- 
yellow crystalline sub- 
stanee. 

NaOH on No. 3. Red- 
dish-yellow needles 
with metallic blue re- 
flex. 

CFH3(N02)2Br on 
C611,pH2. Long thin 
scarlet or red-yellow 
needles, m.-p. 153' 
(Clemm) 

U - C ~ H ~ ( N O ~ ) ~ C ~  on al- 
coholia H,S nolution 
of aniline, m.-p. 156 
-157" (Willgerodt). 

C6H2(NO2)&1 on 
C6H;NH2. Sparkling 
prisms. Scarlet by 
reflexion ; reddish- 
yellow by refraction. 
M.-p. 175". 

C6H3(N02),Br on TZ- 

nitraniline. Small 
glittering yellow CVS- 
tals. M.-p. 189'. 

CGH3(N02)2Br On p* 
nitraniline. Light 
electrical yellow pow- 
der. Easily soluble 
in cold glacial acetic 
mid. M.-p. 1 8 1 O .  

C6Hg(No3)&1 on m- 
nitraniline. Heavy 
cryst. yellow sand or 
wine-yellow transpa- 
rent prisms. M.-p. 
205". 
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No. 

x . . . . .  

XI ... 

XII . .  , 

XI11 . . 

XIV .. 

XV ... 

XVI . . 

XVII . 

XVIII. 

Rational formula. Empirical 
formuia. Remarks. 

C6H2(N02)3C1 04 p- 
nitraniline. Red crys- 
talline powder or crys- 
talline scales. M.-p. 
216". 

By nitration of IX, ni.- 
p. 261". Impalpable 
bright yellow powder 
OP small transparent 
glittering yellow crys- 
t als . 

13y nitration of X. 
Small transparent glit- 
tering bright - yellow 
prisms with a green 
reflex. M.-p. 230'. 

Ba(OH), on XI.  Dark 
saff ron-red glitt,ering 
needles. Explodes 011 
heating. 

Nitration of diphcnyl- 
arnine. Transparent 
light-yellow prisms, 
M.-p. 238". 

NH, on XIV. Beauti- 
ful red leaves. 

Nitration of- 

low pearly leaves or 
rhombic tablets. M.- 
p. 235-240-242'. 

tiful i-cd-&mge fine 
hairy needles. M.-p. 
1 2 0 . O  

Nitration of XVII. 
Small brown scales. 
M.-p. 167.5". 
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NO. 

XIX . .. 

xx .... 

XXI . . . 

Rational formula. Empirical 
formula. Remarks. 

a-C6R3 (NO?) $1 on ben- 
zidine. Short bluish 
brown - red needles. 
M.-p. 255". 

Formed from XIX. 
Yellow pulverulent 
powder. Sol. in conc. 
H,S04 with violet 
colour. M.-p. 330'. 

Action of- 
C,H,(NOp)Clm(N02) 
on aniline. Long glit- 
tering alizarin - red 
needles, M.-p. 105.5°. 

c. w. 'ov. 

Base derived from a Waste-product. in the Aniline Manu- 
facture. By C. LORING JACKSON (Amer. Jour. Sci., xiii, 449j.-This 
body is found in the distillate from the highest boiling fractions of 
the aniline-distillation and passes over after the toluidine. 

The substance, a black oily liquid, was dissolved in hydrochloric acid 
and filtered from tarry matters; the oily base set free by sodium 
hydrate was fsactioned, and yielded at  first xylidine and allied bodies ; 
afterwards a fraction from 280-320", which, after removal of naph- 
tliylamine with dilute sulphuric acid, was converted into the nitrate 
and purified by crystallisation; it then formed radiate groups of 
white needles which gave on analysis the composition C,,H,,N.NO,. 

The ch Zoride, Cl3HI4NCl, crystallised 
in flat white needles. The platinum salt, ( C,,H,4NC1),PtC14, crystnl- 
lises in very characteristic f an-like groups of sparingly soluble light- 
yellow needles. 

The free base, Cl5Hl3N, was obtained as an oil, which pave with 
chloroform and potassium hydrate a smell similar t o  that of the iso- 
cyanides; it is therefore a primary amine, C,,H,,NH,. An acetyl- 
compound, C1,Hl1.NH.C2H3O, was prepared and crystallised in white 
needles melting at 114.25". 

This base differs from the one which Carnelley prepared (this 
JournaZ, 1876, i, 21) by the reduction of synthetically formed mononi- 
trotolylphenyl, in the following properties. Carnelley found that on 
adding sodinm hydrate to a salt of his base, extracting with ether, 
and evaporating the ether, an oily body was first produced, from which 
there separated out a small quantity of needle-shaped tufts melting at  
93-97". The crystals obtained by treating a salt of the present base 
in a similar manner melted at 46-70', and were moderately large 

The sulphate is very soluble. 
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prismatic crystals arranged in pennate groups, breaking up on pressure 
into rough octohedral masses. The crystals were irisoluhle in water, 
freely soluble in alcohol, ether, and benzene, and instantly converted 
by hydrochloric acid into a chloride easily soluble in  water, alldl sepa- 
rating therefrom in white flattened needles melting with decomposi- 
tion at about 200" ; whereas Carnelley's crystalline base, when heated 
with hydrochloric acid, dissolved only after long boiling, and separated 
from the solution in small needles, melting with decomposition a t  
280-283". 

From this comparison it is evident that  the two bases are not 
identical but isomeric. c. w. w. 

Metamorphoses of Aniline-Black. By F. G O P P E L S R ~ D E R  
(DilzgLpolyt. J., ccxxiv, 439-448).--1. O n  Aniline-Black ?ifit. The basis 
of electrolytic aniline-black o htained by heating the black formed a t  
the positive pole, after purification with boiling water and alcohol, with 
solution of potash or soda dissolves in fuming sulphuric acid, and, 
according to the quantity of acid used, the solution has a bluish-violet 
or dark-green colour. If the action of the fuming acid has taken 
place in a satisfactory manner, a green precipitate should be produced 
by adding water to the solution, while the latter should be colourless 
or coloured slightly reddish-violet. After washing the precipitate 
until it no longer shows an  acid reaction, it is dissolved by continuing 
the washing with water, the solution formed having a green colour. 
Cotton (mordanted or not mordanted) is not dyed hy this solution, but 
wool is turned blue on the addition of ammonia. Caustic potash or 
soda changes the green solution to blue, and, after warming, to violet; 
acids bring the blue back to its original colour. The green solution is 
rendered colourless by hydrogen sulphide or by zinc-powder. The 
colourless liquid assumes a green colour on addition of fuming nitric 
acid. The following table gives various other reactions of the green 
solution :- 

Green Solution. 

Reagents. 

Sodium amalgam. 

Ferrous sulphate . 
Sulphuric acid . 
Thiosulphate of 

sodium . . . . . 
Hyposulphite of 

zinc or calcium. 
Hypochlorite of 

sodium 

1 

Bichromate of po- 
tassium 

Change. 

Bluish-violet ; t,ben 
elowly discoloured. 

No reduction. 

No reaction. 

Yellow colour. 

Red when cold; 
orange -red on 
warming. Addit,ion 
of SO,, yellow. 

Green. 

Green Solution from Green Precipitate. 

Reagents. 

Sulphuretted hy- 

Chlorine-water . . 
Acetate of lead.. 
Tetrachloride or 

dichloride of 
tin 

Bichromate of 
potassium 

Hypochlorite of 
potassium 

drogen 

Excess of the 
former 

Change. 

Green. 

Violet. 
Green precipitate. 
Green precipitate. 

Black precipitate. 

B1 ui  sh -viole t, then 
reddish-violet co- 
lour; SO,, green 

Reddish-~cllow ; S 02, 
no cliange ; Nn,S203, 
brown colour. 
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Reagents. 

Green Solution. 

Change of Colour. 

Reagents. 

Permanganate of 
potassium 

Chlorine-water ... 

Ferri cyanide of 
pot,assium and 
sodium 

Silphate of copper 
Saryta-water .... 

Change. 

Discoloured aftor 
adding sulphuric 
acid. 

Intensely green, then 
bluish-violet, finally 
wine-red j NH3, 
yellow. 

Brown. 

Green precipitate. 
Green precipitate. 

Green Solution from Green Precipitate. 

Reagents. 

Sulphuretted hy- 
drogen 

IIypochlorite of 
sodium 

Sodium amalgam 

Change . 
The above bluish- 
violet or reddish- 
violet solution turns 
yellow. 

0 range -yellow, 

Pcllowish-brown, and 
violet by adding 
hypochlorite of so- 
dium. 

Hydrochloric acid ............ 
Hypochlorite of sodium. ...... 
Ferricyanide of pot,assium ..... 
Bromine .................... 
Chlorine water ............... 
Glucose. .................... Fuming nitric acid ........... 

Green. 
Reddish-violet when cold ; orange-red when 

Yellowish-brown j acetic acid, hydrochloric acid, 

Bluish-viclet. Excess destroys the colour. 
The same. 
Green ; then destroyed. 
Reduces the blue solution. 

warm. 

&c. Green. 

Excess gives a yellow colour. 

On introducing vegetable or animal fibres into a concentrated vat of 
aniline-black, they assume a violet colour, then a bluish-violet, and, 
finally, a blue colour, which is turned green by dilute acids, and not 
altered by alcohol. Alkalis, however, dissolve the blue colour with 
violet tinge. By treating the blue fibres in an oxidising bath a black 
is obtained which is not turned green by acids. If the blue was light, 
a grey colour is obtained ; if it was dark, a black is formed. Calcium 
hyposulphite or metallic zinc reduces the alkaline bluish-violet solu- 
tion in the same manner as glucose. The liquid assumes a yellow 
colour, while cotton dipped into i t  is dyed blue. The author has not 
yet Rucceeded in obtaining a black vat similar to the indigo vat with 
iron-vitriol and lime. He obtained st black deposit (coated with a 
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bluish-violet precipitate) from a black lake containing lime a,nd iron, 
as shown by the decomposition with hydrochloric acid, while the 
black was thrown down without any change. The following method 
gives a dark black colour in the vat :-The cloth is treated in the vat 
several times, and exposed to the air each time till a, very dark blue 
colour has been obtained, which is then oxidised according to Jean- 
maire's process with an acidulated solution of ferric chloride; this 
operation is repeated until the desired black shade is obtained. The 
reduced aniline-black may be used as ink ; the letters are at first but 
slightly coloured, but afterwards assume a blue and, finally, a dark 
black colour. For instance, by painting on paper with the black vat 
containing an excess of glucose, we obtain shades varying according 
t o  the number of coats, from a light grey to a dark black colour. 
Sulphuretted hydrogen changes the black to brownish-yellow, which 
is blackened on oxidation in the air. Hypochlorite of calcium gives a 
reddish-violet colour, and afterwards destroys i t ;  acids give a green 
colour, which ammonia turns black, and alkalis give a violet colour. 

The above-described reduction by glucose in presence of alkali takes 
place also with the derivative of the basis of commercial aniline-black 
in the same way as with the basis of the electrolytic black. The 
commercial substance, however, requires purification with hot water 
and alcohol. 

With regard to an illustration of the above facts and R theory as to 
the relation of aniline-black to various bodies connected therewith, the 
author can at  present give only a provisional explanation. Forthe 
basis of electrolytic aniline-bleck he obtained the formula C2rH20K'a. His 
analyses rested between the following two rational forindB :- 

(C,H,)N-(C6H,)N-(C,H,)N-(C6H,)N and 
I I 

The above facts are best explained by assuming the first formula 
as correct. The basis of aniline-black, a tetrazo-compound, is con- 
verted into the sulpho-acid by means of fuming sulphuric acid, which 
gives a colourless hydrogenised derivative, and with alkitlis salts 
which dissolve in water, forming bluish-violet solutions. These are 
rendered colourless by hydrogenising agents, but become blue by 
dehydrogenation in the air, and give a black, which by superoxidation 
is converted into the above-named substance, not turned green by 
acids. As oxidising agents, aqueous solutions of potassium chlorate 
with addition of cupric sulphate and sal-ammoniac, or potassium chlo- 
rate with cupric chloride, or potassium bichromate, or, better, the 
well-known Jeanmaire agent, were employed. In  the development of 
aniline-black in acid solutions of the aniline salts, the product first 
formed is emeraldine, a green body which should not be regarded as 
identical with that which is obtained by pouring the solution of aniline- 
black in fuming sulphuric acid into water. 

The following bodies, therefore, have to be accurately investigated 
VOL. XXXII. 3 E  
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1 
I 1 1  

KCGHj CGHSN NC6H5 I 
I t I  C€i%N 

NCJ35 C~H,N--NCGH~ I 

NC6H5 C6HBN NCeH5 C,H,N 
1 

C,H,N 
I 

C,H,N- 

C6H5N 

CeHbN- 

by analysis and metamorphoses :--(l.) Emeraldine, the mean between 
fugitive black and the aniline salts. (2.) The black which is turned 
green by acids. (4.) The green pro- 
duct of the action of fuming sulphuric acid on the black which turns 
green and on the real black. (5 . )  The colourless product of the 
hydrogenation of this green body (4) which may at  present be called 
the snlpho-acid of the reduced aniline-black, or aniline-white. Taking 
the aniline salts as a starting-point, these various bodies are produced 
in the following order :-Aniline salts, emeraldine, black, sulpho-acid 
of the black, sulpho-acid of the hydrogenised black, and, by oxid. ;c t' ion, 
once more the black. The following, at present purely hypothetical 
formule, may serve to explain the formation of aniline-black from the 
aniline salts, and the relation of the various bodies at present observed 
by the author:- 

(3.) The oxidised true black. 

Hydrogenised or reduced 

(aniline-white.) 
4 mol. aniline. 2 mol. hydmzobenzene. aniline-black 

C,H,N 
CGKN\ 
C(jH,l"r'/ ' 
C6H5N 

2. Conversion of the Base of Aniline-black ivto a Pink fluorescent 
Colouring Matter.--The basis of the electroly€ic aniline-black was fused 
with potassium bisulphate. Xulpliurous acid and nitrogen were given 
off, and the fused mass containetl neither sulphite, thiosulphate, no r  
sulpbide, and gave when boiled with water a slight yellow colour. The 
residue insoluble in water was treated on the water-bath with concen- 
trated sulphuric acid, and yielded a copioiis black precipitate on the 
addition of water. The reddish-violet solution was rendered fluo- 
rescent by ammonia. The precipitate was treated with alcohol, which 
extracted a pink colouring matter showing the same fluorescence and 
giving the same chemical reactions and spcutriim analysis as nmph- 
tlinlene-pink. The change of the black into the pink colouriiig matter 
is regarded by the author as an act of dehxdrogeuation. Should this 
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body prove to  be naphthalene-pink, its formation would be explained 
by the following equation :- 

5C24HZoN4 - 1 6 H  - 8N = 4C30HZINs. 

The reaction between the black and the bisulphate would be : 

5Cz,H& + 16HKS04 = 8N + MH,O + 8502 + 8KzS04 + 
4C30Hz,N3. 

The bisulphate is decomposed in the following manner :- 

2KHS04 = KzSO, + HzO + 0 + SO,. 

I n  conclusion it is mentioned that on treating the basis of aniline- 
black with bichromate of potassium, and boiling it with water and then 
with alcohol acidified with sulphuric acid, the latter assumes a light 
violet colour. On treating the residue with caustic potash itl assumes 
a violet-pink colour, while the residue when treated with alcohol gives 
a blue colouring matter. The same result was obtained with the basis 
of the aniline-black prepared in the usual way ; but with the salt, i.e., 
the deposit, as formed on the positive pole or with the commercial salt, 
different results were obtained. D. B. 

Amidazo-compounds in the Tolyl Series. By R. N I E T Z K I  
(Deut. Chem. Ges. Ber., x, 1155-1160) .-The metatoluidine employed 
was prepared by Beilstein and Kuhlberg's method from metanitro- 
paratoluidine, the yield being about 10 per cent. of the paratoluidine. 
When treated with nitrous acid, either in alcoholic solution or float- 
ing on a solution of salt, it is easily converted into meta-amidazo- 
toluene, the hydrochloride of which is much less soluble than that of 
the corresponding ortho-compound previously described. The hydro- 
chloride forms dark steel-blue needles, which are only slightly soluble 
in boiling alcohol, and are decomposed by water. The base itself 
crystallises in golden-yellow needles, which melt a t  80". The platinum 
salt, ( C14H,5N3.HC1)2PtC14, forms thin plates almost insoluble in water 
and in alcohol. On mixing alcoholic solutions of metatoluicline and 
paradiazoamido toluene, paratoluidine is liberated, and metacliazoamido- 
toluene is formed. This base crystallises from alcohol in large yellow 
plates which melt at  127". The hydrochloride forms small stleel-blue 
plates grouped in stars ; and the platinum salt, (C1,H15N3.HC1)PtC1,, 
small bronze needles difficultly soluble. 

It was important to  ascertain what the reduction-products of the 
amidazo-compounds were, as if the amido- and azo- groups were 1 : 4, 
the resulting diamidotoluenes should yield toluquinone on oxidation. 

I n  a former communication the author noticed that the action of 
oxidizing agents on paradiamidotoluene gave a beautiful green colour, 
but he now finds that when perfectly pure it no longer gives the 
colour reaction, although toluquinone melting at 67" is readily ob- 
tained. The hydroquinone melts at 124". Piire paradiamidotoluene, 
obtained from the acetyl-derivative by heating it at 150" with hydro- 
chloric acid, crystallises from hot dilute alcohol in large colourless 

3 ~ 2  
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prisms, which melt at 64" and boil at  273-274". The green colour 
reaction is due to the presence of a trace of orthotoluidine, and as the 
same effect is produced with orthotoluidine and the base obtained by 
the reduction of meta-amidoazotoluene, he considers there can be no 
doubt as to its being the same diamidotoluene. These facts tend to 
strengthen the opinion that the quinones are 1 : 4 or para-compounds, 
and i t  would also seem that in all the amido-azo compounds the 
amido- and azo-groups occupy the positions 1 : 4 respectively. 

C. E. G. 
Paradibromobenzenesulphonic Acid and some Derivatives. 

By H. BORN s (Liebig's Annalen, clxxxvii, 350-372).-1. Pnradibi-o- 
mobenxenesuZphoric acid, C6H3Br2SO3H,3H2O.-The author obtains this 
acid by heating paradibromobenzene (melting at 89') to 100" with 
fuming sulphuric acid for several days. On evaporating its aqueous 
solution over sulphuric acid it crystallises in fine transparent prisms, 
soluble in water and alcohol, and melting about 98". It gives off 2 
mols. of water at  loo", and the rest at 130". The anhydrous acid 
melts at 128". 

The ammonium saZt, C6H3Br2S03NH4, forms delicate needles very 
easily soluble in water and alcohol. 

The potassium salt, CGH3Br,S03K,H20, crystallises in long prisms or 
needles, which dissolve easily in water, and fall to powder when dried. 

The soclium salt, C6H3Br2803Na,l$H20, forms delicate silky needles. 
The barium saZt, ( C6H3Br2S03)2Ba,H20, forms pearly laminae, which 

lose their water at  140" only. 
The calcium saZt, ( C6H3Br2S03)2Ca,10H20, crystallises from concen- 

trated solutions in pointed needles, and from weaker solutions in 
laminae, easily soluble in water and alcohol. The crystals effloresce 
rapidly in the air. 

The Zead salt, (CGH3Br2S03)2Pb,3H,0, forms yellowish lamin=, 
which dissolve sparingly in water, but are gradually deposited from 
the solution on standing. 

The silver salt, C6H3Br2SO3Ag,5E20, crystallises in white prisms or 
in long pointed needles, which when dry do not alter in the air. 

The chloride, C6H3Rr2S02C1, is easily obtained by treating the potas- 
sium salt with phosphorus pentachloride. It crystallises from ether 
in tables, or in pearly laminq which melt a t  71-72". 

The amide, C6H3Br2S02NH2, formed by the action of strong am- 
monia on the chloride, crystallises in long needles which dmolve 
sparingly in cold water and melt a t  193". 

2. Nitroparadibronzobenzenesu~hoizic acid, C6H2Br,( NO2) S03H,1+H20. 
-This substance is obtained by boiling the foregoing acid with the 
strongest nitric acid in a retort. It crystallises from aqueous solution 
over sulphuric acid in small yellow hygroscopic prisms, which dissolve 
in alcohol and ether, and blacken at 100" without melting. 

The ammorziurn salt, C6H2Br2(N02) SO3NH4,*H20, forms small 
laminz, which dissolve easily in water, alcohol, and ether, give off 
their water completely at 130", and decompose at 150'. 

The potassium salt, CGH2Br,(No2) S03K,H20, crystallises in fine 
ysllow needles, easily soluble in water and alcohol. 
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The barium salt, [ C6H2Br,(NO2) SO3I2Ba, 1+H20, forms yellow prisms, 
easily soluble in hot, sparingly in cold water. This salt crystallises 
also with 6 mol. and with 9 mol. of water. 

The cnlcizcrn salt, [ C6E[IzBr2(NOz) S0,],Ca,3H20, forms small yellow 
prisms, easily soluble in water and alcohol. 

The lead salt, [ C,HzBr2(N02) SO3l2Pb,3H2O, crystallises in yellow 
nodules, easily soluble in water and alccjhol. 

The chloride, C6HzBr2(N02) SOzC1, is most easily obtained by heating 
the potassium salt to 120" with phosphorus pentachloride and oxy- 
chloride in a sealed tube. It dissolves freely in ether, and crystallises 
imperfectly on evaporating the solution. 

The arnide, C ~ H ~ B ~ Z ( N O Z ) S O ~ N H ~ ,  is formed with difficulty by warm- 
ing  the chloride with strong ammonia, or better, by heating the two 
substances to 100" in sealed tubes. When crystallised repeatedly 
from hot  water and alcohol it forms greenish-yellow prisms, which 
dissolve easily in hot water and alcohol, and melt at 178". 

3. Ar~ido~aradibroi~obelzzen esuZphonic acid, CsHzBr,(NH,) S 03H, +H,O. 
--Formed, together with other products, by the action of tin and hydro- 
chloric acid on nitrodibromobenzenesulphonic acid. It crystallises 
from strong solutions in delicate white needles and from weak solu- 
tions in faint violet-coloured prisms, which decompose at  150" without 
melting. It is sparingly soluble in hot and cold water and in alcohol. 
The salts are all easily soluble. 

The potassium saZt, C6HzBr2(Pr'&) SO3& crystallises in fine mono- 
clinic tables. 

The b m h n  salt, [C6H2Br2(NH,) SO,],Ba,H,O, forms transparent 
prisms, which turn red in the air. 

The lead salt, [C6H.J3rz(NH,) SOs]zPb,8H,0, crystallises in small 
white needles or pale brown prisms. 

4. ~~ibromobenzenesu~rponic  acid, C6H3Br3S03R.-The author obtains 
this substance by passing nitrous acid into a solution of amidodibromo- 
benzenesulphonic acid in weak spirit, and evaporating the diazo- 
compound thus formed with strong hydrobromic acid. The residue is 
converted into barium salt, which is purified by repeated crystallisa- 
fion. 

The sodiz~m salt, C6H2Br3S03K,1QH,0, forms brilliant yellow prisms, 
freely soluble in hot water. 

The barium salt, ( C6H2Br3S0,)zBa,2H20, forms yellow prisms, which 
dissolve with great difflculty in water. 

The chloride, C6HzBr3S02C1, and the amide, C,HzBr3S0,NH,, have 
also been prepared. The latter crystallises in small needles, which 
dissolve easily in alcohol, and undergo decomposition above 200". 

5.  Paradibromobenxenedisulp~onic a&&, C6H2Brz( SO,H),, is formed, 
together with the corresponding monosulphonic acid, by the action of 
fuming sulphuric acid on dibromobenzene. It crystallises in small, 
transparent, easily soluble prisms. 

It dissolves easily in alcohol. 

The free acid has not been examined. 

The potassium salt, C6H,Br,( S03K)2, forms white soluble needles. 
The barium saZt, C6H,Br2( S03)2Ba,4&H20, crystallises in small, 

white, easily soluble needles. 
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The chzorde, C6H,Br2( s02cl)2, forms transparent monoclinic crys- 
tals, melting at  161". 

The arnide, C6H2Br2( S0,NHz)2, forms nodules of microscopic 
needles, easily soluble in water and alcohol. 

Dibromobenzenedisulphonic acid is converted by boiling with strong 
nitric acid into rLi t rod~hrornobenze?~ed~su~hon~c  acid, which is easily re- 
duced by tin and hydrochloric acid to the corresponding amido-acid, 
C6HBr2(NH2) (SO,H),. The latter forms small crystals easily soluble 
in water and alcohol; its potassium and barium salts are crystalline 
and easily soluble. The chZoride crystallises in prisms melting at 148". 
The amide forms small needles which melt at 206". 

6. A ? n i d o b r o m o b e n z e i z e s u ~ ~ o n i c  acid, C6H3Br(NH2)S0,H + aq., ob- 
tained by the action of fuming sulphuric acid on parabromacetanilide 
at  170-180", crystallises in white silky needles or in large pale-brown 
prisms, which dissolve sparingly in water and alcohol. 

The ammonium saZt, C6H,Br(NH,) S0,NH4, forms small, reddish, 
easily soluble needles. 

The potassium saZt, C6H3Br(NHz) SO,K, crystallises in transparent 
lamin% or  prisms, easily soluble in water. 

The bu~ium snZt, [ C6H3Br(NHz) S03],Ba,H02, forms pearly lamin=, 
which turn red while moist, and dissolve easily in water and weak 
spirit. 

The ca,Zcium saZt, [C6H,Br(NH2)SO3IaCa,H,O, forms easily soluble 
small prisms. 

Amidobromobenzenesulphonic acid suspended in a, little strong 
alcohol and treated with nitrous acid, yields the &iazo-compou;rid, 
C6H2BrN2sO3H, which crystallises in small yellow prisms, tnrninq 
red in the light. This compound, when heated with hydrobromic acid, 
yields paradibromobenzenesulphonic acid, identical with that formed 
by the actioii of sulphuric acid on paradibromobenzene. When heated 
with absolute alcohol it yields metabromobenzenesulphonic acid. 

J. R. 

Iodobenzenesulphonie Acid. By W. LEN z (Deut. Chern. Ges. 
Ber., x, 1135-1137) .-Korner and Paternb obtained paraiodobenzene- 
sulphonic acid by the action of sulphuric acid on benzene. The 
author, however, prepared it by the action of hydriodic acid on the 
diazo-compound from sulphanilic acid. After removal of iodine and 
excess of hydriodic acid, it was converted into the barium salt, crystal- 
lised, and then exactly decomposed with sulphurie acid. It crystallises 
in needles, which are very soluble in water, alcohol, and ether. 
Ca( C6H41S03),, Ba( C6H41S0,),, and Pb( C6H41S0,),, all form colour- 
less microscopic crystals, the first being easily soluble, and the last 
two difficultly soluble in water. The potassium and ammonium salts 
crystallise in minute needles. The chloride, C6H41. SOzC1, crystallises 
in large transparent prisms, which melt at  86-87", whilst the amide, 
C6H4ISO2.RH2, forms microscopic plates melting at  183". The author 
has also obtained a fluobenzenesulphonic acid by a similar process, 
but all its compounds are so soluble that they could not be purified, 
except the amide, C6H4F.S02NH2. This forms colourless, microscopic, 
six-sided, rhombic plates, easily soluble in alcohol. Potassium cya- 
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nide also acts strongly on the diazo-compound of snlphanilic acid, but 
the author has not yet investigated the nature of the reaction. 

C. E. G. 

Derivatives of Metabenzene-disulphonic Acid. By (2. 
H E  I N Z  E L M A N N  (Liebig's dnna le rb ,  clxxxviii, lr57-184).-The best, 
way of preparing thk  acid is to heat benzene with its own volume of 
fuming sulphuric acid, and thela t o  add to this solution an equal 
vcslarne of the same acid, and heat the mixture in a retort with its 
neck directed upwards, for two or three hours to  such a degree that 
whilst the retort is well filled with white vttpours, little or none shall 
escape ; it' only one hour's heating be allowed, much benzenemonosulpho- 
nic mid is found in the product. The thick dark-coloured mass is dis- 
solved in water and the solution is neutralized with slaked lime ; the 
whole is then d.rained and freed from colouring matter by treating R 

portion with sulphuric acid to precipitate the calcium ; b o h g  the 
filtrahe with lead carbonate ; adding the resulting lead salt to  the 
remainder ; and precipitating the lead with sulphuretted hydrogen. 
Nearly all colouring matter is thus removed, so that on adding 
potassium carbonate, a nearly colourless solution of potassium salt 
is obhained, yielding fine crystals on evaporation. These were re- 
crystallised and converted into the chloride (melfing at 63"), which 
was fhen decomposed by water at 130-140" after crystallisation from 
ether: bemenesdphomic chloride was found in the ethereal mokher- 
Iiquors. 

It was no% found practicable ho brominate the disulphonic acid, 
but nitration it yielded two nitrobenxenAdis~lphonic acids, desig- 
nated by the author as a and ,EL The barium salt of the tirst crys- 
tallises in needles, that of the latter in nodules, so that the two 
can be mechanically separated. The ammonimn salt of this a-acid, 
C,M,(N0,)(S03.NH,),, crystallises anhydrous from the solukion ob- 
tained by decomposing the barium salt with ammonium carbonate, 
forming slightly yellow, large flat prisms with sharp end-faces. The 
potassiunz saZt is also anhydrous ; it forms colourless tine needles, some- 
what legs readily soluble in water than the barium salt, which crystallises 
with 4, 5, and 6H,O. The ccckium salt, Cs€€,(N02) ((SO3),Ca),2H,0, 
crystallises in slightly yellow, highly deliquescent monoclinic (?) prisms. 
The lead sn l t  forms nearly colourless needles, readily soluble in water, 
aid crystallises with 4&0, whilst the silver salt forms anhydrous 
modules, quickly blackening in daylight. The chloride produced from 
the potassium salt by heating with phosphorus pentachloride and oxy- 
chloride in sealed tubes at  120", washing the product with water and 
then with ether, and finally crystallising from warm toluene, forms 
with the toluene a crystalline compound, C,€€,(NO,) (SO,Cl>,.C,H,, 
which rapidly loses toluene in the air. The pure chloride melts at  fki ', 
and when heated to 14" with water, splits up into hydrochloric acid 
and nitrobenzenesnlphonic acid ; concentrated ammonia readily con- 
verts i t  into the diamide, C,H,(NO,) (SO,.NH,),, melting at 242". 

~ - N i t i . ~ b e n z e c l L e d i . ~ ~ ~ ~ Q ~ ~  acid is obtained from the barium snlt by 
means 0.8 dilute sulphuric acid, as a syrup, from wiiicli very niinute 
hygroscopic crystals form on standing over sulphuric acid for a lorig 
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time; its salts are much more soluble than those of the a-acid. The anzmo- 
n&m saZt is anhydrous; the potassium salt, C6H3(NOz) (SO,K),.+H,O (?), 
forms nodules consisting of fine microscopic needles ; the bn~ium salt 
crystallises with 5Hz0, the crystals turning yellow in daylight, without 
losing water. The lead salt, CsH,(NOz) { ( SO3),Pb).4H2O, is obtained 
as a crystalline magma by the spontaneous evaporation of a concen- 
trated solution ; w-eaker solutions effloresce strongly. The 6- chloride 
is an oil not solidifying in a freezing mixture; with ammonia, 01’ 

dry ammonium carbonate, it forms only a brown, insoluble resinous 
product. 

Snlphide of ammonium converts these two nitro-acids into the cor- 
responding amido-acids, crystallising respectively with 3H20 and 
2+H20, and forming neutral and also acid salts. On treatment with 
hromine-water, the a-acid forms bromanil, the @-acid tribromaniline. 
Neutral a-amidobenzenedisulphonates are obtained by decomposing 
the carbonates of the metals with the free acid not in excess, 
and the acid salts by adding to the neutral ones another equiva- 
lent of acid ; the ammonium salts are C6H3(NH2) ( S03.NH4),.H20 and 
C6H3(NH2) (SO&€) ( S03.NH4),x H,O, the former crystallising in six- 
sided prisms, very readily soluble in water and spirit, the latter either 
in colourless .flat anhydrous prisms or in hydrated highly deliquescent 
needles. The neutral potassiiim salt crystallises with 3H,O and 4H,O, 
the acid salt with H,O; the former is not deliquescent, the latter is 
difficultly soluble in cold water. The barium salts are respectively 
CJ13(NH2)((S03)2Ba) .3+H20 and (C6H,(NH2)(SO3H)SOB)&a.5Htf,O, 
the former being readily, the latter diffiultly soluble in water. The 
gzeutral Zead saZt crystallises in slightly coloured six-sided prisms con- 
taining 3&H,O ; the acid salt contains 6Hz0 ; the neutral silver salt is 
anhydrous. 

Of the salts of the 6-acid t3he following have been examined: the 
mneutrsl ba&m s d t ,  C,H3(NH,) (SO&Ba.SH,O, forms concentric groups 
of brownish four-sided plates; the acid salt crystallises with 2Hz0  
and separates from hot concentrated aqueous solntions as a bulky 
mass of slender, shining, microscopic needles, redissolving very slowly 
in cold water. The r(aeutraZ Zead sat%, CJ33(NH2) (S03)J?b.2Hz0, 
forms hard crusts made np of nodules ; the acid salt- 

{ C& (N&) (SO3H) s 0 3  ] 2pb, 6Hz0, 
crystallises in emsts of small, shining, pointed rhombic plates, dissolving 
very slowly in cold water. 

In  order to elucidate the structare of these amids-acids, the a-acid 
was heated with hydriodic acid and phosphorus t o  200°, without any 
result beyond explosion ; the results obtained on treatment with bro- 
mine, however, point to tl-ie a-aeid being indicated by No. 3 in the 
annexed for.mulZt3, whilst the @-acid is indicated either by No. 1 or 
No. 2, of which the author prefers thc latter, as this @-acid appears to 
be identical with the disulphanilic acid examined by Urebes. 
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No. 1. No. 2. No. 3. 

SO,H SO3H 
\ /\ () SO,H NHa !,) S0,H 

NH2 

The d~a,xobenxeizedisu~hoiz ic  acid, C6H2( S03H),(N2), obtained on treat- 
ing the a-amido-acid with nitrous acid does not explode on heating ; it 
decomposes in contact witth metallic carbonates, but its acid salts can 
be obtained by treating the corresponding salts of the arnido-acid with 
nitrous acid; in this way the ammonium salt, C,H,( S0,H) ( SOJNHI)(N,), 
is obtained, crystallising in anhydrous concentrically grouped needles ; 
the potassium salt is anhydrous, whilst the barium salt is- 

{c6H2(N2) ( s03H) (SO,) ),Ba,3H2O 
and the lead salt, (C6H2(N2) (S0,H) (SO,) ),Pb,SH,O. 

Similarly the p-amido-acid forms 6-diazobenzenedisulphonic acid, 
and t.he acid salts of the 6-amido-acid the corresponding P-diazoben- 
zenedisulphonates on treatment with nitrous acid ; the pota,ssium salt 
is anhydrous, the barium salt crystallises with 2H20, and the lead salt 
wit'h 3H,O. 

a-Diazobenzenedisulphonic acid boiled with hydrobromic acid forms 
a-bromodisulphonic  acid, C,H,Br(SO,H), : the ammonium salt of 
this acid is anhydrous ; the potassium salt is very deliquescent and pro- 
bably contains 4H,O; the barium salt crystallises in very soluble 
needles containing '2+H,O, and the lead salt in easily soluble, thin 
prisms containing 2*H,O. The chZo7-ide, C6H,Br( sO2c1),, crystallises 
from ether in crusts made up of small nodules melting at  99" ; the 
arnide melts at 245" and crystallises in white, silky small plates, diffi- 
cultly soluble in cold, more readily in hot water. The corresponding 
derivatives of the @-acid have not yet been investigated. 

Bronzarnidobe.lzxenedis~~honic acids.-When 1 mol. bromine is added 
t o  an aqueous solution of a-amidobenzonedisulphonic acid, a mixture 
of mono- and dibromamidobenzenedisulphonic acids is produced, a por- 
tion of the amido-acid, however, remaining unchanged ; if two or more 
molecules of bromine be added, b r o ma n i  1 is also formed, and separates 
in yellow laminae, its quantity increasing in direct proportion to that, of 
the bromine added. The two bromamido-acids are separated by eva- 
porating the mixed solution to a syrup and leaving it over sulphuric 
acid for some days ; the unaltered amido-acid separates in dense crys- 
tals, the mother-liquors of which solidify to a magma of slender 
needles grouped in nodules. These were converted into barium salt and 
then into ammonium salt, from the solution of which, prisms and tables 
separated, consisting of the a?nmo.nizcm salt of dibrvmccinicloberLzeIle- 
disulphmic ucicl ; the last mother-liquors of these deposited the ~ U I L O -  

bromo-acid as ammonium salt, cryst'allising in large, yellowish prisms ; 
the mother-liquors yielded the ammoniuni salt of amidobenzenedisul- 
phonic acid. * The free acids are obtained, by convertiiig the ammo- 
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nium salts into lead salts, and decomposing with suiphuretted hydrogen, 
as crystallised masses, mostly consisting of colourless prisms, readily 
soluble in water and con tainiiig respectively C6H2Br(NH2)( SOAH),.2$H,0 
and C6H13p2NH2 ( S 0,E)?.4H20. Bromamido berzze nedisulp honate of ( i  trx- 
monium isanhydrous (?) ; it forms large prisms, readily soluble in water. 
The barium salt- 

is highly deliquescent ; the Zead saZt crystallises in nodules made up 
of fine prisms containing 3H,O. Dib r.omnmidoberi,ze~r eclisu,i$hunate tf' 
ammonium forms dense colourless, anhydrous prisms, not readily 
soluble in cold water ; tbe potassium saZt is also anhydrous, whereas the  
barium saZt contains C,HBr,(NH,) ((S03)2Ba) .8H20, and the lead suiC 
crystallises in thin, flat, nun-deliquescent prisms containing 3H20. On 
passing nitrous acid into a solution of potassium a-dibromamidobeii- 
zenedisulphonate, the diazo-salt, C6(K2)Rr2( S0,H) (SO,K), separates 
in anhydrous, microscopic, six-sided rhombic tables, but little affecced 
by water or alcohol, but converted by hot hydrobromic acid into potas- 
sium a-tribrombenzenedisulphonake, C,HBr,( SOAK), j this salt forms 
difficultly soluble minute prisms. 

The corresponding derivatives of 6-amidobenzenedisulphonic acid 
have not yet been examined. C. R. A. W. 

Action of Sinlphuric Acid on Toluene. By H .  BECKURTS 
(Deut. Chew%. Ges. Ber., x, 943-947).-The action of, sulphuric acid 

toluene was first investigated by Jaworsky, who obtained a 
toluenesulphonic acid. Engelhardt; and Latschinoff then took up  
the subject, and found that two isomeric toluenesulphonic acids 
were formed by the action of sulphuric acid on toluene. Wolkow 
next stated that these two acids, distinguished as a- and @-, belonged 
t o  the para- and nieta-series. Finally Fittig and Ramsay demonstratcid 
that the acid designated by Wolkow as the meta-acid, is undoubtedly 
tolueneorthosulphonic acid. 

The subject has been finally taken up by the author, who directed 
his chief attention t o  the ortho-compound, and in the first place 
endeavoured to find a method of obtaining a good yield of it. 

Sulphuric anhydride was introduced into toluene cooled by ice, and 
after d u t i o n  of the toluene, the product was converted into potassium 
salt. Toluene was also introduced into fuming sulphuric acid in small 
quantities a t  a time, with continual cooling, till no more was taken 
up, and the potassium salts were prepared from the solution obtained. 
Both salts gave with phosphorus pentachlorid e, besides the solid sul- 
phochloride melting at  69" (the tolue~ie~arasulphonic chloride), an 
extremely small quantity of the liquid sulphochloride. When toluene 
was dissolved in ordinary sulphuric acid, the liquid being warmed on the 
water-bath-or in fuming sulphuric acid-potassium salts were formed 
which furnished a good quantity of liquid chloride corresponding 
nearly with Wolkow's results. The liquid chloride mechanically 
separated from the solid was freed from the portion of solid chloride 
still remaining dissolved in it, by cooling to  -15", and was then con- 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
77

. D
ow

nl
oa

de
d 

by
 F

ai
l O

pe
n 

on
 7

/2
3/

20
25

 1
0:

30
:1

6 
A

M
. 

View Article Online

https://doi.org/10.1039/JS8773200725


ORGANIC CHEMISTRT. 175 

verted into the amide by aqueous ammonia. By fr*actiona;l crystallisa- 
tion from alcohol this amide was separated from another amide exist- 
ing previously with it-the one being but slightly soluble in alcohol 
and fusing at 153-1541", the other very easily soluble in alcohol and 
fusing a t  104". The amide fusing at  137' could not be isolated. 
There could not, therefore, have been any more of the toluenepara- 
sulphochloride present in  the sulphochloride employed. These ob- 
servations show that by the action of sulphuric acid on toluene not 
two but three toluenesulphonic acids are formed. The amide fusing 
at 153" is named the ortho-compound; that a t  104", the meta-coni- 
pound. The crude liquid chloride contained 80 per cent. by the first, 
and 20 per cent. of the second of these compounds. 

T o  Zuen eo r t h  oadpham i d  e .- Cr y s t allise s from alcohol in h ar d heavy 
octahedrons, from water in delicate prisms. It is but slightly soluble 
in water, much more easily in alcohol. Melting point between 
153-154". By heating wit>h hydrochloric acid in a closed tube to 
150°, the amide was converted into the ammonium salt of the corre- 
sponding acid, and from this the barium salt was prepared by means 
of barium hydrate. 

Barium ToZuei?eorthosuZp?o~ate (C,H,SO,),Ba + H,O. - White 
shining scales, easily soluble in water, less easily in alcohol. 

P o t a s s i u m  170Zueneorthosuihvnate.-Tables, Fery easily soluble. The 
sulphochloride prepared from this salt by the action of phosphorus 
pentachloride forms a yellow oil which does not crystallise, even when 
cooled by a freezing mixture, and whm treated with aqueous ammonia, 
yields the amide, melting at 153-154". 

T o l u e n e w  etas idp ham id e.-Cry s tall1 ses from a1 coho1 and water in 
slender shining needles and scales which are very soluble in alcohol 
and hot water, but difficult of solution in cold water. I n  the pure 
state it melts at 104-105". Very sniall quantities, even traces, of 
impurities depress the melting point below 100". 

Barium T u l u e n e r n e t a s u ~ h o ~ ~ a t e ,  ( CsH,SO,Ba + H20.-Prepared like 
the corresponding ortho-cornpound.* From dilute alcohol and from 
water the above barium sulphonate separates out as a white amorphous 
powder. It is easily soluble in  water, less easily in  alcoliol. 

The sulpho-chloride is a yellow oil which docs not crystallise even 
in a freezing mixture. By aqueous ammonia it is converted into the 
amide, crystallising in  white needles and scales, and fusing at 104". 
The acid termed ortho-acid is identical with the acid obtained by 
Hubner and Post from P-parabromtoluenesulphonic acid, and by 
Jenssen from para-amidotoluerieortliosulphonic acid. The properties 
assigned, by the chemists mentioned, to the chloride, amide, and 
barium salt of this acid completely coincide with those of these 
compounds derived by the author from the ortho-acid. The acid 
termed meta-acid is identical with the toluene-sulphonic acid obtained 
by Muller from the orthobromotoluenesulplionic acid, by Pagel from 
the orthotoluidinesulphonic acid, and by Pechmann from the para- 

* The author observes in a foot-note that a small quantity of toluene m-ils re- 
generated from both the ortho- and thc meta-tolucnesulp~arnicle b j  heutinq with 
hjdrochloric acid.-See Limpricht " Replacement of S03H by II " (p. 191 of this 
volume). 
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arnidotoluenemetasulphonic acid. This identity was proved by coin- 
ciding properties of derived compounds as in the preceding case. 
The amide (Hubner and Post) melts a t  90-91" ; a t  104" (Pagel) ; a t  
100" (Pechmann). The chloride is described by all as an  oil not 
crystallising a t  - 10". w. s. 

Isomeric Sulpho-acids from Paranitro-toluene. By E. HART 
and IRA R E M S E N  (Deut. Chein. Ges, Ber., x, 1046-1048).-0f the 
many possible modifications of nitrotoluenesulphoriic acid, the fol- 
lowing are known :-One from paranitrotoluene ; one from orthonitro- 
toluene, which is identical with t,hat from paratoluenesulphonic acid ; 
and one from meta-nitroxylene. The first of these was prepared by 
Beilstein and Kuhlberg (AnrzaZen der Cham., clv, 11) by the action of 
fuming sulphuric acid on nitrotoluene ; and they state expressly that 
only one su1pho:acid is formed during this reaction. 

The authors, however (using a pure nitrotoluene), have obtained 
and separated two isomeric acids, or rather their calcium salts. 

The first of these salts, containing four molecules of water, separates 
immediately from the concentrated solution in long slender needles ; 
the other containing six molecules of water, is deposited on long 
standing in the form of monoclinic prisms. As it has been shown 

CH, p; SOZOII, the 
that the known sulpho-acid has the constitution 

\i 
NO2 

only formula which remains for the second modification is- 

SOZ0H* 
NO2 G. T. A .  

Oxidation of the Sulpho-acids of Metaxylene. By M. W. 
ILES and IRA R E M S E ~  (Deut.  Chem. Ges. Ber. ,  x, 1042--1046).-The 
difficulty of preparing pure xylene in large quantities was avoided by 
converting a tolerably pure coal- tar xylene into sulpho-acids, and these 
into the corresponding sulphamides, which could be separated by frac- 
tional cry stallisati on. 

The authors find that three well-chamcterised sulphamides can be 
obtained f'rom ordinary xylene, which melt reepectively a t  132", 110", 
and 143". Some indications of a fourth amide were also found. 

The first sulphamide, melting a t  132", is completely burnt away on 
oxidatioii. The second, melting at 110", yields a monobasic acid- 
s u l ~ ~ ~ a r n . i n e - r n e t ~ t ~ ~ ~ ~ ~ c  acid. The fact that only one methyl-group 
undergoes oxidation, shows that the sulphamine group is not sym- 
metrically situated with regard to the two methyl-groups in the mole- 
cule, but occupies the ortho-position with respect to one, and the para- 
position with respect to the other. There can be little doubt that i t  is 
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the para-methyl which is oxidisedainto carboxyl, so that the formula of 
CH3 

sulphamine-metatoluic acid is "zNH2 " u COOH 
It is perhaps possible, by the introduction of carboxyl into the place 

of the sulphamine-group, to prepare xylidic acid. 
The first amide melting at  132" is either- 

CH3 CH3 
" or s%;H2. 

SOnNHII \/ I CH, 

The investigation of these arnides, including the third and fourth (?), 
will be continued. G. T. A. 

Oxidation of Mesitylene-sulphonic Acid. By 1;. B. HALL 
and IBA R E M S E N  (Deut. Chem. Ges Bey . ,  x, 1039--1042).--Remsen 
has shown that the two isomeric toluene-sulplionic acids behave 
differently towards oxidising agents-the para-acid being converted 
into parasulpho-benzoic acid, whilst the ortho-acid yields simply carbon 
dioxide and water. 

Mesitylene-sulphonic acid has the constitution of both the toluene- 
sulphonic acids, the sulpho-group being in the ortho-position with 
respect to  two methyl-groups, and in the para-position with respect to 
the third methyl-group, and these methyl-groups must exhibit a 
different behaviour towards oxidising agents accordingly as they 
occupy the ortho- or the para-position. As potassium mesitylene- 
sulphonate when fused with potash exchanges a methyl-group for 
carboxyl, it was to  be expected that the siilpho-acid itself would on 
oxidation be converted into an acid containing carboxyl, and such was 
found to be the case. For convenience the sulpho-acid was first con- 
verted into the corresponding sulphamide. The body obtained on 
oxidation melts at 247". It possesses acid properties ; is easily soluble 
in alcohol and ether, and nearly insoluble in cold water. Its most 
characteristic compound is the copper salt, which consists of groups of 
fine blue needles. These crystals lose water over sulphuric acid after 
they have been fully air-dried, but quickly take up the water again on 
exposure to air. Exposure to air at  200" produces no increase in 
weight. The anhydrous salt is of a bright-green colour. The formula 
of the hydrated salt is (C,H,( SO,NH,) ( CH,),COO),Cu + 4H20. 

Since mesitylene-sulphonic acid on oxidation has only one methyl- 
group converted into carboxyl, i t  is in all probability the para-methyl 
which undergoes oxidation, and not one of the ortho-groups. 

The amidated acid has the constitution expressed by the following 
formula :- 

S 0 2 N I I 2  

CH3 /\ CH3 

1 1  
\/ 

COOH 
and is pa rnsulp hamine-mesit y lenic acid. 
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This acid can be converted into mesitylenic acid by heating fo r  a 
few hours to 200" in a sealed tube with concentrated hydrochloric 
acid. 

The authors have prepared mesitylene from coal-tar oil, and found 
Jacobsen's method of separation (AnuaZeuz der Chem., clxxxiv, 179> to 
answer very well. Further communications on mesitylene-sulphonic 
acid will be published shortly. 

Action of Bromine on Triamidophenol in presence of Water. 
By H. WEIDEL and M. G R U B E R  (D&. Ohem. Ges. RRY., x, 1137- 
1152). -As Schrnitt and Bennewitz had obtained orthodichlorazo- 
phenol from orthoamidophenol by the action of chlorine, it seemed 
probable t'hat a new class of azo-compounds might be obtained from 
the higher amido derivatives by similar means. This, however, was 
not found to be the case with triamidophenol. On gradually adding 
bromine (90 c.c.) t o  a solution of triamidophenol hydrochloride (900 
grams) in 50 parts of water, the blue colour of the diimidoamidophenol 
first produced passes into yellow, and on allowing the filtered solution 
to stand, impure broinodichro~naaxi.l?, is deposited in glistening brownish- 
yellow needles. The mother-liquors yield a little more of the sub- 
stance on agitation with ether. It is purified by washing with 
boiling chloroform, and crystallising the residue from alcohol, with 
the aid of animal charcoal. The long yellow prismatic crystals 
formed on spontaneous cvaporation of the alcoholic solution have been 
measured, as also most of the other crystalline compounds mentioned in 
this paper ; they exhibit a feeble violet dichroism. It is very slightly 
soluble in ether, and insoluble in benzene, chloroform, and carbon 
bisulphide ; boiling alcohol and acetic acid dissolve it with facility. 
When heated it is decomposed without previous fusion, giving off 
bromine vapour. The results of ten analyses lead to t,he forniula 
C,,HbN3Br,107 for this substance. It dissolves in concentrated sul- 
phuric acid, but is precipitated by water unchanged, so that it is 
evidently not a hydrobromide of a compound of the formula 

Mercuric acetate, added t o  a solution of bromodichromnzin in acetic 
acid or alcohol produces a pale-yellow crystalline precipitate of wer- 
cur~-~ro i~zod ich~onzax7:~z ,  C18Hg7N3Br1107 + 3Hg( C2H302),. Heated to 
loo", it becomes brown, and evolves bromine, and at a somewhat 
higher temperature explodes. It is decomposed by sodium amalpm, 
with formation of ammonia, and when fused with potassium hydrate 
yields only oxalic acid. 

Bromodichromazin, when boiled with a mixture of equal parts of 
sulphuric acid and water until it no longer separates 011 dilution, is 
converted into broniodichroic acid, C18H7Brl101L, which separates in 
crystalline crusts on long standing, the reaction being C18H7J3rllN30i + 
4H,O = Cl8H7BrllOll + 3NH3. A further quantity may be obtained on 
extracting the acid liquors witih ether. It may be purified by repeated 
crystallisation from a mixture of ether and benzene with the aid of 
animal charcoal ; it then forms colourless tabular prismatic crystals of 
coiisiderable size, which are easily soluble in water, alcohol, and ether. 
When heated they decompose below loo", turning brown, and at a 

G. T. A. 
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higher temperature evolve bromine, and char without previously melt- 
ing. I t s  solution has an acid bitter taste, and easily decomposes car- 
bonates. Bromodichroic acid yields precipitates with lead and silver 
salts, but they rapidly decompose, being transformed into the bro- 
mides ; alkalis also decompose it very rapidly. The authors have suc- 
ceeded in obtaining the calcium and barium salts by acting on their 
respective carbonates with a solution of the acid. They crystallise in 
slender needles, which are very hygroscopic, and quickly undergo 
clinnye on contact with the air. Bromodichroic acid is reduced by 
sodium amalgam ; but the authors were not ahle to obtain the product 
in a pure state, alt,hough they found that it yielded acetic acid and 
resorcin when fused with potassium hydrate. 

When bromodichromazin is boiled for some time with dilute nitric 
acid, i t  is changed into an oil having the composition of hexbi-om- 
rrcetone, C3Br60, which crystallises on standin?, whilst bromine and 
bromopicrin are produced a t  the same time. Chromic acid or chromic 
mixture acts in  a similar manner ; but an  alkaline solution of perman- 
ganate completely decomposes it. Bromine acts strongly on bromo- 
dichromazin suspended in water, causing an  evolution of carbonic 
anhydride, and although the action goes on slowly at the ordinary 
temperature, it may be completed in  a few minutes by heating the 
mixture a t  200". On cooling, the hexbromacetone nhove mentioned 
separa,tes in lustrous scales, which may be purified by crystallisation 
from chloroform. It may of course be prepared directly from tri- 
ainidophenol by the action of excess of bromine, and this is the most 
convenient way when considerable quantities are required. It crgs- 
tallises i n  large, colourless, highly refractive prisms, ah ich  melt at  
107--109°. At  a higher temperature it decomposes, only a small por- 
tion subliming unchanged. It is insoluble in water, easily soluble in 
ether, benzene, chloroform, and alcohol, but is decomposed by the 
latter. When boiled with a dilute solution of an  alkaline hydrate, it 
yields bromoform and an alkaline carbonate, C,Br,O + 2NaOH = 
2CHBr3 + Na,CO,. It is deconiposed in a similar manner when 
heated with water a t  180". It dissolves in boiling nitric acid, and 
separates again unchanged on cooling ; but when the two are hcated 
t o  I 50", bromopicrin is formed, together with carbonic anhydride and 
nitric peroxide, the reaction being C,Br60 + 4HN03 = 2CRr,(N02) + 

As Cloez found that the action of ammonia on pentabromacetone 
save rise to bromoform and dibromacetamide, it seemed probable 
that hexbromacetone when similarly treated would yield tribrom- 
acetamide, C,Br,0.NH2 ; such was found t o  be the case, the reaction 
taking place quantitatively when dry ammonia is passed over hcxa- 
bromacetone in a tube. The crystalline product, when purified by 
crystallisation from dilute alcohol with aid of charcoal, forms white 
plates resembling benzoic acid, which melt a t  119-121". Large pris- 
matic crystals may be obtained, however, by the spontaneous evapo- 
ration of its solution in benzene. It melts under boiling water, in 
which it is only slightly soluble ; it is easily soluble in  alcohol or 

* This equation is wrong: the quantities of oxygen on the two sides do not 

NZO, + GO, + 2H2O'. 

stgrCe.-ED. 
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ether, and in boiling benzene and chloroform. Tribromacetamide can- 
not be distilled unchanged, although it may be volatilised in a current 
of an indifferent gas. Alkaline solutions resolve it into bromoforni 
and ammonia, with formation of an alkaline carbonate. Boiled with 
slightly diluted sulphuric acid ( 3  acid to 2 water) i t  yields ammonium 
sulphate and trilnromncetic acid, C2Br,0.NHz + H,O = C,Br30.H0 4- 
NH,. The crystals of the tribromacetic acid which separate on cool- 
ing, melt, aft'er crystallisntion from ether, a t  128-130", and are in all 
respects identical with the substance described by Schaeffer (i5id., iv, 
282). 

On dissolving hexbromacetone in pure methyl alcohol, adding 
water until the bromacetone begins to separate, and then treating the 
mixture with sodium amalgam, a powerful reaction takes place, and 
pseudopropyl alcohol is produced. It may be separated by fractional 
distillation, and then boils a t  85". These reactions of the com- 
pound C3Br,0 conclusively prove that i t  is really hexbromacctone, 
CBr,.CO.CBr,. I t s  formation from bromodichromazin may be repre- 
sented by the equation- 

C18H8N3Brl107 + 34Br + 14H20 = 3C3Br60 + 3NH,Br + 9C0, + 
24HBr. 

The constitution of bromodichromazin is a t  present unknown, bnt 
the author suggests that both it and bromodichroic acid are probably 
closely related to the compounds which Stenhouse obtained by the action 
of chlorine and bromine on pyrogallol. One of these compounds, 
mairogallol, C1,H7Cl,,011, appears to be analogous to bromodichroic 
acid, ClRR7Brl1Ol1, whilst bromodichromazin, C18H8N3Br11011, is per- 
haps an azo-compound. 

Note on Sordidin. By E. PAT ERN^ (Gnxzetta chirnica italinnn, 
vii, 281--284).-1n a former paper the author noticed that the lichen 
Zeora sordida containcd, besides usnic acid, two other compounds, 
zeo r in ,  melting at 230", and s o r d i d i n  melting a t  180" (this .JourxaZ, 
1876, ii, 203). They were obtained from the ethereal extract by frac- 
tional crystallisation from alcohol, after the bulk of the usnic acid had 
been separated. The cold alcohol which had been employed to wash 
the extract in order to remove the resin, deposited, 011 standing, crys- 
tals which were suspected to be sordidin, but after purification were 
found to melt a t  210". The residue from a large quantity of usnic 
acid was therefore carefully examined ; it contained-besides some 
usnic acid-zeorin, sordidin, and brown resin. It was washed, first 
with ether and then with alcohol to remove the resin, and the residue 
fractionally crystallised from chloroform, alcohol, a8nd benzene. I n  
this way it was separated into usnic acid, zeorin, and a substance of 
the formula C13H100sr melting at 210", identical with that above de- 
scribed. From these results it would seem, either that in the lichen 
last examined, the sordidin had been replaced by the compound melt- 
ing a t  210", which was also present in small quantity in the sample 
first examined, or, what was more probable, that the first specimen of 
sordidin obtained was impure, and that its true melting point was 
210". This latter supposition seemed the more likely, as an attempt to 

With alkalis it yields brornoform and a formate. 

C. E. G. 
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prepare sordidin from the second sample of lichen by crystallisation 
alone, yielded a product of lower melting point. All doubts were re- 
moved by the behaviour of the substances with a boiling solution of 
potassium hydrate. Zeorin is unaltered by this reagent, whilst the 
compound melting at  210" yields a product which crystallises in slender 
microscopic needles which do not melt a t  250", but char a t  a somewhat 
higher temperature. On submitting a small sample of the sordidin 
previously described and analysed, to similar treatment, it gave the 
crystals melting a t  250°, and zeorin. The true melting point of sor- 
didin, therefore, is 210°, and its empirical formula Cl,Hlo08. The yield 
obtained from the lichen amounted to only 0.1 per cent. 

C. E. G. 

Oxidation of Cholesterin by Potassium Permanganate. By 
LATSCHINOFF (Bull. Xoc. Chim., xxvii, 456).-The oxidation of choles- 
terin by potassium permanganate gives rise to three different acids- 
cholesteric acid, C,,H,,04 ; oxycholesteric acid, C,,H,,O, ; and dioxy- 
cholesteric acid, C2fiH,,06. All, except the alkaline salts of thew acids, 
are precipitated. The salts of the first acid dissolve in  alcohol, ether, 
and benzene; those of the second in ether and benzene, but not in 
alcohol ; those of the third in benzene, but not in ether and alcohol. 

R. R. 

A Nitro-derivative of Paraoxybenzoic Aldehyde. By G. 
M A Z  Z A R A  (Qnzxetta chimica i tnliam, vii, 285-286) .-The aldehyde 
prepared by Reimer and Tiemann's method was heated with nitric 
acid diluted with five times its volume of water, aiid the brownish- 
black crystalline product was freed from oily matter as far as possible by 
pressure between filter-paper, and purified by crystallisation from 
alcohol with aid of animal cliarcoal. It forms long yellowish needles, 
which melt a t  about P40°, and are soluble in alcohol and in boiling 
water, only slightly soluble in ether, chloroform, and benzene. I t s  
aqueous solution gives a red coloration with ferric salts. Nitro- 
paraoxybenzoic aldehyde, CfiH,( NO,) (OH). COB, easily deconiposes 
carbonates. The potassium compound C6H3.N0,. 0K.COH + H20, 
crystallises in magnificent plates of golden-yellow colour ; they give 
off their water at 70'. The silver compound, CsH,.N0,.-4gO.COH, 
falls as a canary-yellow precipitate on adding silver nitrate to a s o h -  
tion of the potassium compound. C. E. G. 

Three Dichlorobenzoic Acids. By R. S c H U L T Z  (Liebig's Amza7en, 
clxxxvii, 260-274) .--Monochlorotoluene, the first product of the action 
of chlorine on toluene in presence of iodine, has been regarded by some 
chemists as the Pam-compound, mainly or exclusively. If this view 
were correct, it would follow that the substance is capable of yielding 
only two dichlorotoluenes when subjected to the further action of 
chlorine. But the author of the present paper shows that the dichloro- 
toluene thus formed is a mixture of a t  least three (and probably o ~ Z y  
three) isomerides, and that consequently monochlorotoluene is not a 
single product. 

Dichlorotoluene, obtained by passing chlorine into dry warm toluene 
VOL. X X X L  3 F  
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containing molybdenum pentachloride, was purified by distillation and 
then converted into dichlorobenzotrichloride, C6H,C12CC13, by the 
action of chlorine on its vapour. The latter product, when heated to 
200" with water in sealed tubes, yielded dichlorobenzoic acid, in ac- 
cordance with the equation- 

C,H,C1,.CC13 + 2HzO = CtjH3CIpCOOH + 3HC1. 

This acid, after neutralisation with barium hydrate, yielded by frac- 
tional crystallisation the barium salts of the three following acids :- 

1. An acid melting at 201", and crystallising from water in needles, 
identical in its properties and in those of its barium salts with Beil- 
stein's a-dichlorobenzoic acid. 

2. An acid melting at  156", crystallising from water in delicate 
needles, and subliming in small lamin=, apparently identical with the 
@-dichlorobenzoic acid of Beilstein, Claus, and Thiel. 

3. An acid melting at  126.5", distinguished by the author as 
y-dichlorobenzoic acid. It dissolves sparingly in water, more freely in 
alcohol, and crystallises from the latter in small needles. 

The barium suZt, (C6H,C12C00)2Ba + 34 aq., crystallises from alcohol 
in stellate groups of small needles. 

The potassium saZt, C6H3C1,COOK + 5 aq., crystallises from water, 
in which it is very freely soluble, in beautiful needles. 

The ammomiurn salt, CtiH3C1,COONH4 + 1 aq., crystallises in fine 
needles. 

The zinc saZt, ( C6H,Cl2C0O),Zn + 16 aq., crystallises indistinctly. 
On boiling a concentrated solution the salt is deposited, but redis- 
solves on cooling. The zinc salt of the P-acid behaves in the same 
manner, but not that of the a-acid. 

The chloride, CtiH3C12COC1, obtained by distilling the barium stilt 
with phosphorus pentachloride, is a, clear liquid boiling without decom- 
position at 244". 

The amide, C6H3C12CONH2, formed by the action of alcoholic am- 
monia on the chloride, crystallises from alcohol and water in very fine 
white needles melting at 166'. 

By L E O  LIEBERMANN (Deut. Chem. Ges. 
Ber., x, 1036-1038) .-Three isomeric nitrobenzoic acids may be ob- 
tained by nitration of benzoic acid. The melting point of these acids, 
when mixed, varies, but generally lies between 115-120". The fourth 
acid described by Fittica (Beyichte, x, 4Sl), and melting at 127", does 
not exist. Mixtures of organic acids behave like metallic alloys with 
respect to their melting points. Thus a mixture of equal parts of 
oxybenzoic and paroxybenzoic acids melts between 143" and 152" 
(melting point of oxybenzoic acid = 200", of paroxybenxoic acid = 

A mixture of equal parts of oxybenzoic acid and salicylic acid melts 
at 126" to 134" (melting point of salicylic acid = 155"). Several 
other instances are given, and these tend t o  show that mixtures of the 
known nitrobenzoic acids may give rise to others with melting points 
lower than those of either constitutent, which are not, however, dis- 
tinct acids. G. T. A. 

J. R. 

Nitrobenzoic Acids. 

210). 
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Nitrobenzoic Acids. By E. WIDNMANN (Deut. Chem. Ges. Ber., x, 
1159--1160).-This contains the author's determinations of the meltiiig 
points of the three nitrobenzoic acids, and of mixtures of tlie 
same :- 

Orthonitrobenzoic acid . . . . . . . . 
Metanitrobenzoic acid. . . . . . . . . 
Paranitrobenzoic acid. . . . . . . . . . 

149" 
140"-141" 
238" 

A mixture of the three isomeric acids began t o  melt at 137", and 
was completely melted at 180". In  the following table, when two 
temperatures are given, the lowest indicates the commencement, a i d  
the highest the completion, of the fusion :- 

Proportions in 
mixture. 

10 : 10 
1 0 :  5 
1 0 :  1 
10 : 0 . 5  
10 : 0.2  
10 : 0'1 

0 . 1  : 10 
0 . 2  : 10 
0 . 5  : 10 

1 : 10 
5 : 10 

Ortho and 
Meta. 

92"-98" 
125' 
140' 
144" 
146' 
146' 

132"-13 5 O 

132'--134' 
132'-140" 
132'-133" 

112" 

Ortho and 
Para. 

200° 
142"-190" 

141" 
145" 
147" 
145' 

228"--235O 

200'-225" 

233"--237' 

222'-235" 

210"-216" 

Meta arid 
Para. 

165"--205' 
127°-1S5Q 

132"-133" 
130°-155' 

134"-135" 
I3 5s-136' 
236>-238' 
232"--237' 
215'-234' 
205"-230° 
195"--208' 

C. E. G. 

Action of Phthalic Anhydride on Aromatic Diamines, By 
R. B I E D E R M A N W  (Deut. Chem. Ges. Ber. x, 1160-1166). The author 
finds that the action of phthalic anhydride on diacid bases is similar 
to that which takes place with succinic anhydride and metaphenylene- 
diamine, namely, that  the acid residue does not enter into the benzene 
nucleus of the aromatic diamene ; but that condensation takes place, 
with elimination of hydrogen from the NH, groups in the latter. 
In this way mono~hthalyl-to~ylenediamine C7H6(NH),(CO),CsH,, or 

C7H,<NH -CO>C6H4, is formed on heating phthalic anhydride and 
tolylenediamine (m.p. 9 9 O )  together until water ceases to be given off. 
The product is exhausted with boiling alcohol, and the residue cry- 
stallised from dry acetic acid. The yellow silky needles, which 
separate from the alcoholic solution, are the monoplithalyl compound. 
After repeated crystallisation from nitrobenzene, they melt a t  192". 
Boiled with soda solution, or with concentrated hydrochloric acid, is 
is resolved into phthalic acid and tolylenediamine. The portion which 
it insoluble in alcohol, but crystallises from acetic acid, is diphthnl!!L- 
toZy Zenediamine C,H,[N( CO)zC6H4],. It is insoluble in alcohol, atid 
separates from its solution in boiling acetic acid in small, snow-white, 
glistening crystals, which melt at 230-233'. It is only slowly 
attacked by soda solution, and not at all by hydrochloric acid. If the 

NH-CO 

3 F 2  
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mixture of the anhydride and the diamine be heated with phosphoric 
anhydride, or i P  the hydrochloride be substituted for the hase,'the 
same result is obtaincd as that above described ; but on boiling the 
two in alcoholic sohitioil, and then evaporating to dryness, nothing 
but rnonophthalyl-tolylenediainine is formed. The latter, when boiled 
with dilute hydrochloric acid, is not a t  once resolved into phtlialic acid 
and tglylenedinmine, but an intermediate product is first formed of the 
formula, 

the liberated phthalic acid acting on another molecule of the mono- 
plithalyl-tolylenediamine, to form the compound 

above mentioned. The hydrochloride of the base crystallises in 
beautiful rhomhic plates, and gives n reddish-yellow platinum salt 
C3,H3,N6O4 (HCl.)PtCl,. The base itself is very soluble in water, and 
difficult to purify. 

The action of phthalic anhydride on para- and metaphenylene- 
diamine takes place in a ma.nner precisely similar to that with the 
to1 ylen ediamine. DiplitlanZ?~Z~a~.~v~~heil.L%/leli ediamine C6H4 [ N ( C 0) 2C6H4] 2, 

crystallises from acetic acid in needles which melt a t  295". The 
I S H  o t /  op hthalylp a m p  heny 1 enediamiize c6H4 (NH), ( C 0)2c'cH4 is a crystal- 
line powder melting at 182". Di~~la thaZy l~~~e t~p l~en~ l~ i i ec2 ia . vMie  melts 
a t  252", and the mono~t~~nZyZ-compound a t  178". The reactions of 
these cornpounds with alkaline solutions and with acids are strictly 
analogous to those of the compounds previously described. 

Two compouncls, melting at 104" and 272", have been obtained by 
the action of phthalic anhydride on tolylenediamine melting at  80". 
All the compounds described yield nitro derivatives, and yellow nitroso- 
compounds have been obtained from the bases. The author concludes 
the paper by stating that phthalic anhydride and urea fused together 
yield phthalimide, with evolation of ammonia and carbonic anhydride, 
whilst, if boiled in alcoholic solution, a, molecular combination of 
phthalic acid with urea is formed. C. E. G. 

Oxyphthalic Acid. By A. BAEY E R (Deut. Chem. Qes. Ber., x, 
1079-1 084) .-The ethyl amidophthalate employed in this research 
was prepared by saturating an  alcoholic solution of crude nitrophthalic 
acid with dry hydrochloric acid, separating the ethyl nitrophthalate 
thus formed by the addition of water, and after washing it with a solu- 
tion of sodic hydrate, dissolving it in alcohol, and reducing it by means 
of hydrochloric acid and zinc powder. By this means crystallised 
et'hyl amidophthalate was obtained equal to 80 per cent. of the theoreti- 
cal for the amount of ethyl nitrophthalate employed. 

The ethyl amidophthalate was converted into oxyphthalate by dis- 
solving it in dilute sulphuric acid (40 parts), and after decolorisiiig 
the solution by means of animal charcoal, gradually adding a solution 
of sodium nitrite, and heating to  100'. Great care must be taken 
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not to employ excess of the nitrite, or yellow compounds will be 
formed, which greatly diminish the yield. of the oxyphthalate. The 
ethyl oxyphthalate separates a s  an. oil, which is soluble in alkaline 
solutions, and is reprecipitated by acids ; iL does not crystallise, neither 
does it volatilise witliout decomposition. The ether was saponitied by 
boiling with a concentrated solution of potamium hydrate, and the acid 
precipitated as lead salt : the latter suspended in water and decom- 
posed by sulphuretted hydrogen, gave a coloiirless solution, from 
which the oxyphtbalic acid was extracted by concentration and agita- 
tion with ether. &cyphthah acid, C8H606, or  C,H,(OH) (COOH),, 
obtained by dissolving the anhydride in  boiling water, and allowing 
the solution to cool,.crystallises in tufks, which are readily soluble in 
hot water, but require 32.4 parts a t  10". It is very soluble in alcohol 
and acetone, less so in ether, and is almost insoluble in the hydro- 
carbons. It melts a t  about 180", being resolved into water and the 
anhydride. The salts which oxyphthalic acid forms with the alkalis 
and alkaline earths are very soluble. Ferric chloride gives a reddish- 
yellow colour with the acid. When oxyphthalic acid is heated with 
concentrated sulphuric acid for four hours a t  200", and the dark- 
coloured product poured into water, a greenish-yellow precipitate is 
formed! from which three distinct substances have kmn obtained -- 
1. A yellow sublimable body, resembling anthraflavone. 2. A sub- 
stance rescmbling a plithalide'in, soluble in sulphuric acid with a splen- 
did rad colonr. 3. A colourless crystalline compound, -which melts a t  
123", and sublimes unchanged. Oxyphtlialic acid in aqueous solution 
is easily reduced by sodium amalgam, but the producb (presumably 
hydroxyphthalic acid) has not been examined. 

Oxyphthailic adiydride, C8K404, is formed when the acid is heated a t  
180". It sublimes unaltered at  200--210", in long needles, totally 
different in appearance from those of phthalic anhydride, but it cannot 
be distilled unchanged. The anhydride melts atp 165--1E6", and when 
heated with aniline, at 160-180', yields a well crystallised anilide. 

An oxyphthalem of phenol, which very closely resembles the corre- 
sponding phthalejin, is formed on heating the anhydride with phenol 
and sulphuric acid, a t  115". It is somewhat more soluble in water 
than the phthalein, and its dilut'e alkaline solution is rose-red. It is 
rcdttced by zinc-dust to a colourless oxyphthalin, which, by the wkion 
of concentrated sulpliuric acid, is converted into R greenish-yellow oxy- 
phthalidin ; the latter, like the phthalidin, is oxidised by sulphuric acid 
and manganese peroxide in the cold,.yielding a colourless oxyphthalidein, 
which dissolves in sulphuric acid, with a blue violet colour. Oxyphthalic 
anhydride heated with resorcin a t  200",,yields ozy$uorescein, resembling 
fluorescejin in every respect, and the brominated derivative resembles 
eosin, but gives a somewhat redder shade on silk. The oxygallezn is 
also very similar to gallein. 

The author concludes with some theoretical considerations. 'l'he 
hydroxyl group in oxyphthalic acid may occnpy two different positions, 
but this question is at present undetermined, the formation of meta- 
amidobenzoic acid from amidophthalic acid by boiling it with hydro- 
chloric acid yielding no information. Perhaps the study of the second 
nitrophthalic acid indicated by 0. Miller (ibid., x, 709), may throw 
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some light on the matter, As oxyphthalic acid so closely resembles 
phthalic acid in its reactions with resorein, the formation of a fluo- 
resce'in will serve to distinguish it from isomeric derivatives of iso- 
phthalic and terephthalic acids. C. E. G. 

A new Acid (Atranoric Acid) from Lecanora atra. By 
E. PAT ERN^ and A. OGLIATQRQ (G*axxedta chimica ituliann, vii, 
189-192). The ethereal extract of this lichen, collected in the neigh- 
bourhood of Palermo, yielded, on evaporation, a crystalline mass 
mixed with a soft brown resin, )which was easily removed by washing 
with cold ether. The crystals are a mixture of two acids, which were 
separated by means of chloroform ; one (atranoric acid) is colourless, 
and but slightly soluble in cddehloroform; whilst the other, which 
is yellow, is very soluble. 

Atranoric acid crystallises from chloroform in small, colourless, 
transparent prisms, which !melt at ICjO", and are only very sliehtly 
soluble in  cold alcohol or ether; it is moderately soluble in boiling 
chloroform. The results of the analysis mrrespond closely with the 
formula C,,H,,O,. It has feeble acid characters, although it does not 
affect litmus, dissolving in alkaline solutions, and being reprecipitated 
by acids. Boiled w-ith aniline and alcohol, it yields a compound 
crystallising in lustrous yellow needles, which melt at 156". Heated 
with alcohol at 150", it is converted into a crystalline substance, very 
soluble in alcohol. 

The yellow acid accompanying atranoric acid in this lichen, closely 
resembles usnic acid in appearance, general characters, and behaviour 
with solvents, but melts a t  175", whilst usnic acid melts a t  195-197'. 
Heated with alcohol a t  150", it yields a substance crystallising in 
slender needles, and melting at 175" just like the decarbusnic acid 
obtained from usnic acid by this process. With aniline and alcohol 
i t  also behaves like usnic acid. The product of the dry distillation of 
the acid, when extracted wit>h water and filtered from tar, gives a 
yellow colour with ammonia and potash, brown with ferric chloride, 
and deep red with sodic hypochlorite. Usnic acid (from z e o m  SOT- 

M a ) ,  gives results almost identical. This would tend to show that 
the acid is merely usnic acid whose melting. point is lowered by the 
presence of some impurity in small quantity; the results of the 
analysis give carbon about 0.5 per cent. lower than that required by 
the formula C,,H,,O,. The author suggests that the beta-usnic acid of 
IIesse, and the cladonic acid of Stenhouse, extracted from Cladonicc 
Tamy'ferinln, may be merely impure usnic acid. 

The authors have also obtained, from a variety of the same lichen, 
(Lecnnora atrn pawormitana : De Notaris), another acid, melting a t  
91°, and which they propose to call atmlinic acid. Its formula is 

Appended to this paper is a note by Paternb, in which he refers to 
a substance, described in his memoir as usnate of aniline, Obtained 
by boiling usnic acid with aniline. It crystallises in yellow iiecdles, 
melting at 1 4 2 O ,  and was considered to be an  usnate of aniline. He  
now finds that, on boiling the acid with excess of aniline, another 
compound is produced, which crystallises in leafy ~ l a i e s ,  melting at 

It forms long needles, which melt a t  11.5". 

Cl6H1806. 
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170", and much less soluble in alcohol than the compound previously 
described. It is not an usnate of aniline, but it is a t  present under 
investigation. C. E. G. 

Isolepidene. By M. Z I N I  N (Bull. Xoc. Chim., xxvii, 546) .--Iso- 
lepidene forms rather more than a third of the weight of oxylepidene 
submitted to distillation, and is always accompanied by a considerable 
quantity of oxylepidene. Treated with a mixture of zinc and acetic 
acid, isolepidene fixes two atoms of hydrogen, whilst the action of 
sodium amalgam on an alcoholic solution gives rise to an addition- 
product with four atoms of hydrogen. The oxidation of isolepidene by 
chromic anhydride produces at  first an isomeride of oxylepidene, but 
afterwards the product is benzophenone. Benzoic acid and bende are 
secondary products of the reaction. R. R. 

Anthraquinone. By A C L A U S  (Dezct. Chem,. - Gas. Ber., x, 
925-928) .-Several years ago the author observed that by passing 
chlorine, or dropping bromine, into st boiling alcoholic solution of 
anthracene, anthraquinone was formed and crystallised out after a 
short time. An endeavour to base a quantitative method of deter- 
mining anthracene in the crude article on this fact failed, owing to 
the reaction going too far or not far enough. However, the reaction 
did not seem to lack interest, especially as by similar treatment naph- 
thalene cannot be converted into naphthaquinone. The reaction is 
very well suited as a lecture experiment. 1 gram of anthracene is 
treated with 4 to 6 times its bulk of alcohol in a small flask, so that 
on boiling, only a part dissolves, and then a rapid stream of chlorine 
is passed through the boiling liquid, or bromine is introduced. After 
cooling, the liquid is filtered, the residue on the filter washed first with 
cold alcohol then with dilute soda-solution, and finally after drFing 
sublimed between watch-glasses. The chlorinised products are recog- 
nised in the sublimate by their yellow colour. 

Hydroanthraquinone was obtained by Bottger and by Graebe and 
Liebermann, by reduction of anthraquinone with zinc-dust and sodium 
hydrate. It may likewise be obtained from anthraquinone by treat- 
ment with sodium-amalgam. When the latter and anthraquinone are 
brought together, and the mixture is treated with water, a clear deep- 
red solutioii of sodium-hydroanthraquinone is obtained after a short 
time. This is especially the case if violent motion of the vessel be 
avoided. After pouring off the excess of amalgam and leaving the 
residue exposed to the air, the colour disappears gradually, or on shak- 
ing with air, quickly, fine needles of regenerated quinone separating 
out. This is said to make an excellent lecture experiment, and also to  
serve for detecting the smallest traces of anthraquinone. A few par- 
ticles of anthraquinone (1 mgr. is amply sufficient) are placed in a 
test-tube with some sodium-amalgam, and treated with absolute ether 
free from alcohol, the whole being well shaken for some time. If now 
a drop of water be let fall into the ether and the vessel gently moved, a 
splendid red colour appears, which immediately disappears on shaking, 
so as to bring the red solution in contact with the air above the ether; 
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on leaving it at rest the colour soon reappears. This play of colour may 
be repeated as often as desired by alternately shaking the liquid and 
leaving it at rest. I f  absolute alcohol be used instead of ether, there 
appears at the point of contact of the alcohol and sodium amalgam, a 
dark-green zone, which on gently shaking extends to the whole solution, 
turning it to a splendid green. On shaking air through however, the 
colour entirely disappears. This reaction may also be repeated at 
pleasure with the same trace of anthraquinone, if enough amalgam be 
present. Should the alcohol, however, contain a trace of water, then 
a red colour appears instead of the green, and may be made to dis- 
appear and reappear the oftener the more water is present, by shaking 
air through as before mentioned. This reaction is recommended as 
an extremely good test for  the presence of water in alcohol. These 
colour reactions merely prove that anthraquinone is always regene- 
rated from the coloured products on shaking with air. This fact 
was proved experimentally by testing the melting point and other pro- 
perties Lof the regenerated anthraquinone. The constitution of the 
green body is now a subject of investigation. The author has also 
commenced with Schnutz the investigation of the action of zinc-ethyl 
on anthraquinone. By causing 4 molecules of zinc-ethyl to act on 
1 molecule of the quinone, a very lively reaction is set up and a brown 
plaster-like mass is obtained, easily soluble in alcohol and ether. This 
has not as yet been crystallised. It is easily soluble in nitric acid, and 
from the solution water precipitates a solid nitro-product, now under 
examination. Ethiodide of zinc acts more gently, and furnishes the 
same product. Other quinones have been likewise experimented on, 
as benzene-quinone and naphtho-quinone. The authors hope, by the 
help of these reactions, to find a means of throwing light on the often 
repeated supposition that the bodies going under the general name of 
quinones are not really analogously constructed. The reaction of 
hydrocyanic acid, and of this acid with hydrochloric acid, on the dif- 

Munjistin, s-Purpurin, and Purpuroxanthincarbonic Acid. 
By E. S C H ~ ~ N C K  and H. ROMER (Ueut. Chem. Ges. Ber., x, 790-792). 
-The authors find that the munjistin discovered by Stenhouse is 
identical with their purpuroxanthincarbonic acid, and that munjistin 
gives a crimson and not a yellow barium-lake, as first reported by Sten- 
house. Stenhouse discovered the substance and named it munjistin, 
whilst Schunck and Romer have settled its formula, CI5H8O6, and its 
position with regard to the other colonring matters of madder. These 
two chemists extracted their product from " munjeet," just as Sten- 
house did, and compared the results of their analyses with those executed 
upon purpuroxanthincarbonic acid. 

With respect to E-purpurin, Rosenstiehl has stated that this body is 
identical with purpuroxanthincarbonic acid. This assertion appears 
to the authors not a little unscrupulous, inasmuch as Rosenstiehl thus 
makes his e-purpurin 2$ per cent. poorer in carbon, without giving any 
numbers to justify the alteration, and apparently forgets that the melt- 
ing point of s-purpurin is 180", whilst that of purpuroxanthincarbonic 
acid is 231", a dserence of more than 50". Rosenstiehl alters the for- 

ferent quinones, has also been taken in haud. w. s. 
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mula of his e-purpurin from CI4H8O5 t o  C15H806, but unfortunately the 
synthetical method of preparation suitable to the previous formula is 
allowed to remain. He  maintains (Co?npt. Tend., lxxxiii, 829) that 
B-purpurin is formed by the oxidation of purpuroxanthin, and this he 
maintains after he has given the new formula, C15H806, to the e-pur- 
purin. It is naturally an enigma to the authors how C14H804 (purpur- 
oxanthin) can by simple oxidation be converted into C15H806 (pur- 
puroxanthincarbonic acid). Another peculiar source for  €-par- 
purin is, according to Rosenstiehl, pseudo-purpurin, t o  which he 
has lately given the formula C15HH07. By boiling with water it is 
said to split up into C,,H,O, and C14H805 (purpurin hydrate). The 
madder-orange of Eunge, Rosenstiehl has declared in his last com- 
munication to be also identical with e-purpurin (corresponding to 
purpuroxanthincarbonic acid). Only a few months ago the same 
chemist declared that till then only contradictory statements had ap- 
peared about this body, and if the authors understood aright, he 
further stated it to be a mixture of 6-purpurin and purpuroxanthin. 
However, according to the latest results of Stenhouse and Stokes, the 
said orange is not  identical with munjistin, and the authors have fur-  
ther already shown that it cannot also be identical with purpuro- 
xanthiiicarbonic acid, Finally, e-purpurin cannot be compared with 
any individual chemical body, as it is undoubtedly a mixture of an 
unknown number of bodies. w. s. 

Eterpene (Ethyl-eterpene). By F. V. S P I T Z E R  (Deut. Chem. 
Ges. Dw., x, 1034--1036).--The author described in a former paper 
(this JourncLZ, 18'76, ii, 514) a body derived from camphor chlvride by 
means of ethyliodide and sodium, for  which the name of eterpene 
(=. ethyl-terpene) was proposed. H e  now finds that the same re- 
action takes place at the ordinary pressure and without the use of 
benzene as a solvent, but that  the so-called eterpene, (Cl&15.C2&), is 
a terpene, and that the ethyliodide does not take a part in the 
reaction. G. T. A. 

The Polythiohydrates of Strychnine. By A. W. HOFNANN 
(Deut. Che?t?. Ges. Bey. ,  x, 1087-1&4).--Some pears ago tlie author 
described a compound of strychnine obtained in yellow crystals  bid., 
i, 81) on mixing an alcoholic solution of strychnine with one of 
yellow ammonium sulphide, and to which he assigned the formula, 
CzlH22N202.H2S3. Since then Schmidt (ibid., viii, 1267) has obtained 
what he believed to be a different compound, ( Cz1H22N2C)2 jz(H2S2I3, by 
passing hydrogen sulphide into an alcoholic solution of strychnine and 
exposing it to the air. The author has conlpnred these two substances 
and finds them to be identical. The question naturally arose, which 
of the two fo rmuh  given is the correct one ? Tliis evidently could 
not be settled by the results of the elementary analysis, as the differ- 
ence in the percentage of hydrogen would fall within the limits of 
experimental error ; recourse was therefore had to a, determination of 
the amount of hydrogen outside the strychnine molecule. If the com- 
pound contained H2S2 it would, when treated with arsenious acid in 
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hydrochloric acid, yield As2&, whilst if i t  contained H2S3 i t  wonld 
yield As2& ; on making the experiment the analytical results showed 
that the precipitate actually contained As2Sl8, indicating that the 
strychnine compound contained &s6. Similar results were ob- 
tained on heating i t  with lead acetate and acetic acid. It would 
seem therefore that the correct formula for this compound is really 
(CZL€€~~NZO~)~.H~S~.  This formula agrees with the results of the 
elementary analysis even better than the one originally proposed by 
the author. 

The author considers it probable that this compound has a constitu- 
tion analogous to that of the periodide, C21H22N202.HI.12, and that i t  
may perhaps be C21H,2N,02.H2Sz.S4, in which case the oily drops 
liberated on treating the substance with an acid must be regarded 
as a solution of sulphur in hydrogen persulphide. C. E. G. 

Picrotoxin. By E. PAT ERN^ and A. O G L I A L O R O  (Gazzettachimica 
italinna, vii, 193--197).-After referring to their former paper on this 
subject (this JournaZ, 1877, i, 719), in which they mentioned that the 
action of bromine on picrotoxin did not appear tlo give rise to a, dibro- 
minnted derivative, as supposed by Barth, the authors state that when 
bromine (2 mols.) is added to picrotoxin (1 mol.) suspended in ether, 
hydrobromic acid is given off, and the picrotoxin is converted into a, 
mixture of two compounds, both insoluble in ether ; the same com- 
pounds are formed by the action of bromine on picrotoxin in hot 
aqueous solution. One of the substances contains bromine, and may 
be readily separated by dissolving the mixture in boiling alcohol, when 
it separates in the crystalline state on cooling. The analytical results 
agree with the formula Cl5Hl5Br.O6, that of monobronao~icro tox~~e ,  if 
the formula previously given for picrotoxide be clisnged to  C15H1606. 
This monobromo-derivative forms small, transparent, colourless prisms 
which decompose at  about 240' to 250" without melting. The second 
substance remaining in solution in the alcoholic mother-liquors, in 
which i t  is readily soluble, may be purified by repeated crystallisation 
from boiling water. It crystallises in lorig slender needles which melt 
a t  246-5248', but are a t  the same time decomposed. The numbers 
obtained on analysis agree with the formula CI5Hl80, or C1,H1,Os + 
H20, that of a hydrate of picrotoxide. I f  this compound be boiled with 
acetyl chloride for about an hour, hydrochloric acid is given off, and 
after removing the excess of acetyl chloride, a soft viscous mass is left 
which, on treatment with boiling alcohol, yields picrotoxide and a 
compound having the composition C16H1607( C2H30)2. This crystallises 
in thin plates which melt at 202". Hydrate of picrotoxide also appears 
to be formed, together with picrotoxide, when hydrochloric acid is passed 
into picrotoxin suspended in ether. It possesses acid properties, and 
seems to stand in the same relation to  picrotoxide that santonic acid 
does to santonin. C. E. G. 

New Red Colouring Matter accompanying Chlorophyll. By 
C. B o U G A  R E  L (Bull. SOC. Chim., xxvii, 442, G3).-After fresh leaves 
of the peach-tree had been treated with ether, the liquid was poured 
off and alcohol substituted. Two days afterwards there were ob- 
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served on the leaves and on the sides of the vessel brilliant scales of a 
greenish colour by reflected light, but red by transmitted light. These 
crystals were found to be insoluble in water, nearly insoluble in alkalis, 
acids, alcohol, and ether, but very soluble in chloroform and benzene, 
to which they imparted a beautiful rose colour. The author proposes 
t o  call this red colouring matter erythrophy ZZ. R. R. 

Colouring Matter of Velella Limbosa. By A. and G. D E  
N E G R I (Gazzetta chimica itaZiarzu, vii, 219) .-This pelas'gic mollusc, 
which is only rarely thrown up on the beach, gives a blue colouring 
matter which is readily distinguished from that of rnurex and aplysia 
Iny the absence of absorption- bands, when examined spectroscopically. 
The colouring matter is very fugitive, disappearing rapidly on the 
death of the animal. It is insoluble in ether, chloroform, benzene, 
and carbon bisulphide, but soluble in water, the solution turning 
yellow when heated; acids turn it red, and it is decolorised by the 
hypochlorites. C. E. G. 

The Colouring Matter of "Boletus Luridus." By G. C U G I N I  
(Gazzetta chimica italiana, vii, 209-212) .-In 1860 Phipson attributed 
the purple colour which the freshly-cut surface of B. Zzwidus and 
B. cyanescens show when exposed for a short time to the air, to 
aniline; the author finds, however, that the coloration is not pro- 
duced by oxidation, but by the action of ammonia. The extract ob- 
tained by treating the fungus wit,h dilute alcohol yields nothing to 
ether, showing that no aniline is present. The extract is st,rongly 
acid, and is coloured blue by ammonia in small quantity, although 
excess of the alkali destroys the colour: potassium hydrate gives a 
deep wine-yellow. Ferric chloride gixes a green colour, and tincture 
of iodine a greenish-brown colour. The author did not succeed in 
isolating any crystalline substance. C. E. G. 
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