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Chemistry. - "On sorne nitr~-d~ri~zrtives of dimethylaniline" . 
. '/-:" 

By M. J. SMIT. (Communicated by Prof. VAN ROMBURGH). 
>' , / 

"/ 
~. 

(Communicated a( the meeting of June 28 1919). 

In 1914 a paper was published by VAN RmfBURGH and Miss WENSINK 1) 
in which the action of ammonia and methylamine on 1, 2, 3, 4. 
kinitl'odimethylaniline was descl'Ïbed. The remal'kable phenomenon 
was here described that, besides the nitro-gl'oup in the 3-position, 
also the dimethylamino-group was I'epla('ed by the amino- or 
the methylamino-group as the ('ase might be. At the instigation of 
Prof. VAN ROMBURGH I have undertaken a more extensive investi
gation into the IJehavioul' of amines and, in general, of compounds 
containing an amino-groHp, with respect to the trinitro-derivati\'es 
of dimethylaniline, in pal'ticlllar the 1.3.4.6. isomel'ide. These investi
gations ar'e, howevel', still in the initial stage, and will be described 
in due course in a thesis. 

Before undel'taking the research above indicated, it appeared to 
me desit'able to stlldy somewhat more accurate!y the l'eaction in 
which the two isomel'ic trinit,ro de1'Ïvatives of dimethylaniline are 
produced. In the nitration of 1.3.4 dinitromethy laniline S) the p1'În
cipal product is always the 1.3.4.6. derivative; the isomeric 1.2.3.4. 
compound is only formed in small qllantities. Sin ce, however, it is 
pi'ecise!y the latter, in considemtion of the position of the nitro
gl'OUpS, which reacts the most easily, it seemed to me to/ be worth 
while to try to establish the conditions in which a better yield of 
this substance could be obtained. 

In spite of numerous attempts in which the experimental conditions 
were val'Îed between the widest limÎts, I was not successfu! in so 
modifying the conditions that the yield of 1.2.3.4 trinitr02dimethylamine 
was inl'reased to any appreciable extent. In these experiments the 
gl'eat influence which the presence of nitrous acid exerts on the 
reaction velocity , was again most distinctly appal'ent; a phenomenon 
which has already been repeatedly obsel'ved in nih'ation experiments, 

1) These Proceedings, XVlI, 1034 (1915). 
2) VAN ROMB\1RGH, Vel'slagen Kon. Akad. v. Wet. 23,Febr. ] 89!'i, lIl, 257. 
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and whicl. w~a also noticed in the OItration -of 1.3.6 dinitl'o 
dimethylaniline. (See beJow). MoreoveJ' it appeal'ed to be important 
not to allow the\ action of the IlfffÎc acid to be unduly prolonged. 

lf fOl' the nitl'atlon nih'ir acid is used which is completely free 
fl'om nitl'ous acid, it is necessary to use a fairJy concentrated acid 
(Sp. Gr. 1.37-1.40) in order to avoid prolonging tbe l'eaction 
unduly. To pl'event excessive 1'1::,e of temperature a moderate excess 
of nitric acid should be used. 

As a ru Ie 10-12 e.c. of nitl'Îc acid was added to 1 gram of 
the amine. If necessal'y the reaction may be accelerated by the 
addition of a small pOl'tion of sodium nih·ite. In these conditions 
the two isomerie trimtro-derivatives are probablJ the only pl·oducts. 

lf, however, nih'ic acid is used containing much mtrous acid, or 
if the reaction is allowed to proceed for a long time, or, again, if 
the tempel'ature rises appreciabl'y above 20° 0., then. the action of 
the nitrous acid becomes manifest, and nitroso-compounds are easily 
fOl'med. The isolation of the required isomerides is tbus rendered 
extremely dlfficult, and, of COUl'se, the yield is l'educed. In these 
conditions two light yellow substances of melting points 108° -1 09° C. 
and 201° C. respectlvely, were isolated. Both ('ould be crystallised 
from alcohol and are obtained in the form of fine light yellow 
needIes \vith a greenish l'eflection. Tbe tit'st can be obtained, as 
appeared later, by the action of nitl'ous acid on 1.3..! dinitrodime
thylaniline and is tl'ansformed on treatment with nih'ic acid 
(Sp. Gr. 1.41) into the other. The Jatter is obtained by the action 
of nitrolls acid on 1.3.4.6 tl'initrodllnethylaniline. 

In all probahility these substances al'e therefore 1.3.4 dinitl'o
phenylmethylnitrosamine (M.p. 108°-109° 0.) and 13.4.6 trinitro
phenylmethylnitrosamine (M.p. 201° 0). 

The presence of the product of the reaction of nitrous acid on 
the 1.2.3.4 trinit1'o-compound, also a yellow substance wlth greenish 
reflection, w hirh melts at 96°-97° O. aftel' l'ecrystallJsation fl'om 
alcohol, could not ue detected. This is not sUl'prising seeing that 
onl)" a minute quantity of the 1.2.3.4 isomeride is pt'odllced in the l'eaction. 

Direct nitration of m-nitrodimethylaniIine (M.p. 60° C.) with 
mtl'ic aCld (Sp. Gl'. 1.4) did not lead to a beUet' l'esult. Here also 
the chief product was the 1.3.4.6 compound. 

The nilration of the 1.3.6 dmitrodimethy laniline which, like - the 
cOl'responding 1.3.4 isomeride, is formed fl'om dimethy laniJine in 
~H'esence of excess of sulphllric acid 1), was also investigated. 

1) Rec. VI, 253 [1887]. 
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VAN ROMBURGH had ah'eady found 1) that the principal product of 
the reaction is 1,3.4,6 trinitrodimethylaniline. 

BE'sides this compound there is also formed in small quantity ~ 
substance which cl'ystallises from ethyl acetate in beautiful yellow 
crystals. The substance melted with slight decomposItion at 1320 

fOl'mmg a pale yellow liquid. 
At th'st I was of opiuion that I had obtained a new tl'initro

isomeride, probably the 1.2.3.6 compound. On val'ying the conditions 
however, wtth the object of incl'easing the yield, when a smaller 
quantity of nitric acid was used for the nitl'atioJl, a rise in tempe
rature to .:100 O. was observed, and a copious evolution of brown 
fumes took place. 1 was surpl'Îsed to find tbat more of the 
substanre had heen fOl'med. lt ocCtll'red to me that the compound 
might be a product of the aetion of nitt'olls acid. This assumption 
appeared to be C01'l'eet. lf the 1.3.6 compound is dissol\'ed in dilute 
sulphuric acid (J : 1) and sodium nitrite is added, an ahnost quanti
tahve yield of the above substance is obtained. On trealment with 
nitric acid (Sp. Gr. 1.4) the substanee is transformed into tbe 
nill'Osamine (M. p. 201°) all'eady described. It must thel'efore be 
considered as the nitl'osamme of the 1.3.6 compound. 

In the nitration of the 1.3.6 dinitro-deri,'atiye the effect of 
nitrous acid on the reartlOn velocity is extraordinarily gl·eat. By 
the addition of urea lt is possible to stop the l'eaction altogether. 

-lf the temperatm'e of the reactlOn !s perceptibly higher than room 
temperatul'e the only fin al product obtained is the substance 
melting at 201C'. Both the substance melting at 1320 and the 
1.3.4.6 trinitro-derivati\'e are tl'ansfol'med into the above nitl'osamine. 

Repeated attempts to obtain an isomerie tJ'initro-del'ivc:ttive were 
all unsucressful, t he only pl'od uct obtained being the nitrosamine. 

This research is bemg cOlltinued, and the resuJts will be described 
in greater detail later. 

{3e1'fJen op Zoom, June 1919. 

1) These Proceedings, lIl, 258. 
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