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Dr. VAN LOON has also been engaged in determining the velocity 
of the transformation. An excess of finely powdered hydrazobenzene 
was introdnced inio dilute alcohol, to which had been added acid of 
a definite coneentration, the mixture being vigorously stirred. At 
stated times certain quantities of' liquid were withdrawn from the 
mixture and the amount of benzidine was quantitatively determined. 

If Cb is called the cOllcentration of the benzidine formed, Oncl 
that of the hydrochlorie aciu at any moment, the equation 

d eb 
--=KC'HCl 

dt 
was found to represent the transformation ; in tllis t is the time (in 
minutes) and J( t11e reaction constant. No special figure is given for 
the concentration of the hydrazobenzene as this may be taken as 
cone,tant in the modus operandi followed. 

The transformation is due to the hydrogen ions of the acid, for 
on comparing the action of hydrochloric acid and dichloroacetic acid 
the reaction constant was shown to be proportlOnal to the degree of 
lOnisation of the acids employed. This caused Dr. VAN LOON to sug
gest that during the transformation two H-ions are first linked to 
hydrazobenzene forming 

0 6 H5 NH. NH 0 6 H6 
R+ H+ 

and that then the repulsion of the two positive charges causes the 
molecule to break up between the two mh'ogen atoms, whereupon 
the two portions again unite in sueh a manner that the positive 
chargee, are at a greater dist.ance from each other. This l'epresentation 
,tccounts for the presence of 02HC1 in the equation of velocity, as 
accol'ding to this equation one mol. of hydrazobenzene l'eacts with 
two H-ions. 

Ohem. Lab. Univ. Groningen, July 1903. 

Chemistry. - c, Tlte tmnsjorJnatitJn oj dipltenylnitrosamine into p.
nitroYo-dipl~enylamine anc/, its velocity." By H. RAKEN. (Oom
mnnicated by Prof. O. A. LOBRY DE BRUYN as communication 
N°. 6 on intramolecular l'earrangements). 

\ 

(CommUllicated in the meeting of SeptembCl' 26, 1903). 

\ 

In 1886 QTTO FISCHER discovered th€' interesting fact th at under 
the influence of alcoholic hydrochloric acid tlle nitrogen-combined 
nitr030group of methylphenylnitrosamine changes place with the 
pu,l'a-hydrogen atom of the benzene nucleus and is thus converted 
Into the isomeric nitrosobase. 
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FISCHER and ED. HEPP have made a closer study of this reaction 
and found it to be a- general one 1); it also takes place with 
diphenylnitrosamine. 

It was deemed of importance to study the exact conditions under 
which this transfol'mation takes place and particularly to learn its 
order by means of a detel'mination of the reaction \'elocity. A method 
which permitted the quantitative E'stimation of the two isomers in 
presence of each other with sufficie~t accuracy, was not at hand. 
The chemical behaviour of the two isomel's does not differ greatly 
and the nitrosobase (at least in this case) is far too weak to be 

\ 

titrated. It was therefore attempted to utilise the difference in colour 
of the two isomers; dipheny lnitrosamine has a faint yellow colour, 
which in dilute solutions may be neglected. The nitl'osobase however, 
in combination with hydl'ochlol'ic acid forms a browl1 powder whose 
dilute alcoholic solution is deep yellow, whilst more concentrated 
soluiions are dark brown or red. 

It was therefore decided to carry out the mea8urements by means 
of a colorimetrie pl'ocess using the polarisation-coJorimeter of KRUSS. 
An unexpected difficuIty arose, howevel', owing to the fact that 
different preparations óf the hydrochloride gave greatly different results 
when examined in the colorimeter, althollgh they had been prepared 
in exactly the same mannel'. As it was, of ('ourse, necessary to 
prepal'e the standaz'd liquids with the perfectly pure salt,) have 
taken a great deal of trouble to obtain this. It appeared that a 
solution of this salt is slightly decomposed and darkened by'tbe 
oxygen of the air and by prolonged contact with excess of hydro
('hloric acid; the salt was therefol'e prepal'ed in an atmosphel'e of 
cal'bonic acid 11lld under specified conditions. The compound was 
taken as pure when different prepn,rations gave the same resnlt in 
the colol'imeter; an analysis was of no service. And aftel' it had 
been found that the free base (which in the solid state forms steel
blue needles) exhibits the same colour as the hydrochloride in dilllte 
alcoholic solutions, the basis of the mea!:>urements was obk'tined. 

FroIrl! the colorimetrie identity of the free base and the hydro
chloride it follows that the latter, in very dilute solutions, must be 
completely alcoholytically dissociated and also that only solutions of 
a certain degree of dilutioll are comparabIe with each other. 

1) Ber. 19. 2991. 20. 1247. 2471. 21. 861. Aun. 255, 144. (1.886-1889) etc. 
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The concordant and very definite- results obtained during, the 
measurements may in turn be taken as a proof that the standard
comparison solutions were tl'ustworthy. 

Experiments were made in aleoholic solution with hydrochlol'ic 
acid as catalyzer. 

The results are briefly' as follows: 

1. The reaction is one of the [h'st order. 

2. The reaction constant is proportional to the concentration of 
the hydrochloric acid causing tht' tl'ansfol'mation. In absolute ethyl 
alcohol at 35° (time in homs) was found for 

1 mol. HOI 
Je = 0.0081 

2 mols. HOI 
0.018 

3 mols. HOI 
0.026 

3. Addition of water causes a serious fall in the reaction con
stant j for inbtance, for t = 35° and 3 mols. HOI in abs. alcohol: 

Je = 0.026 j in 92.5 °10 alcohol: k = 0.0026. 

The water apparently withdraws a portion of the hydrochloric acid 
or rellders it 1ess active. 

4. The temperature coefficient is very greatj about 5 for each 10°. 
We may therefore draw the general ('onclusion that the trans

formation of the nitrosamines into the nitrosobases is a real intra
molecular displacement of atorus. This is all the more likely if we 
considel' that in this case the velocity with which the transfol'mation 
product was formed, was measured. This result l'emains the same if 
we suppose that at firbt (with unmeasurably large velo city) an 
lIltel'mediate additive product was formed from the nitrosamine and 
the hydrochloric acid acting as catalyzer. Wethen have, practically, 
measured the transformation of the latter into the isomerj that trans
formation howevel' reqmres also an intramolecular rearrangement. 

We shall later on return to the possibility of the occm"l'ence of 
an intermediate product. Further particulars will then be communi
cated as to the action of other catalyzers and on the influence of 
other solvents on the migration ; experiments in Hus direction are 
already in progl:ess. 


