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Thé condemsation of aromatio sulphonchloroamides with

anilines ¢  Attempt to prepsre sulphonazo compounds,
Orton and King (T, 1911 77 1185), have pointed

out the utiiisation of chloroamines genserally for chlorination
purposes, especially of anilines and other bodies which are
vefy susceptible to oxidation. Chlortnation depends on the
reactiont=- |

Ar, NCl. Ac + HCl --- Ar. NH, Ao + 01,
which has been fully investigated by Orton and Jones (T, 1909
95 146 ) (Bo Ao Rep. 1910 P.85).

The ease with which chlorine is split off in the
aromatic sulphonchloroamides -~ AreSO, NO1, and combines with
hydrogen suggeste&® to the author the possibility of utilising
chlorosmides for purposes other than chlorinétion.,e;g; for
condensation purposes. It was with this in view that the
experiments described were carried ont;

A reaction of the nature:=
Ar, S0, NC1, + HgN; Ar, ----y Ag; SO,\.N:N..AI1 + 8 HO1
would appear very easy to bring abont; In the present
research petoluene-sulphon-dichhoro-amide was used and its
condensation with anilines generally was attemptod;



(A

In experiments on tﬁe condensation of p-toluene-~
sulphon~-dichloro-amide with aniline in absolutely dry etereal
solution it was found that ohlorination of the aniline was the
primary reaction, thié taking plaoe.with great development of
heat, This clearly indicates that the condensation:e

Az, S0, '.1501,L + H,_N‘.G‘ HyR~=4 Ar. 50 ,_'.l!zll‘. G, B .k t2HOL

had taken place at the very outset, since there is no other
source of hydrpgen chloride necessary to effect the ohlorination
of the anilins, |

’ The first reaoction need only take place to a very
minute extent, for the hydrogen chloride ocatalyses the
chlorination of the aniline. The nett result B2 the resction
is an exchange of chlorine atoms of the dichloroamide with the
hydrogen atoms of the ayiline;
CH,sC, B, o50 , N01,+ E,No C E_ -nm CL,GE, WNE, + CH, o B, S0, NE,

Dichloroaniline is not the only product of the reaction
for there is formed in addition a mixture of chloroanilines in
whioch p-chloroaniline predominatea;

In order to effect the condensation of

CH,e G Hye sol; §o1,
with aniline it was apparent that the seoonda;y reaction
OHJ'.C‘)H“ ..SO‘ NC1l, K + H.,_N‘o. C, H‘_ -== 01,0 HJ'.IH1+OH‘ ;06 H"S()1 lll
would have to be stoppede The use of pyridine suggested
itself, since pyridine hydrochloride is 1naolub19 in ether,

the medium in whioch experiments were ocarried oute.
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It was observed that the reaction proceeded in
almost the same way as if pyridine were absent; The explanation
seemed to be that pyridine hydrochloride when formed is in a supere
saturated state in the ethereal solution and is perhaps slightly
dissooiatod; It would then be possible to effeot chlorination
of the anilino; Ammonis was, therefore, tried; a stream of
annonia being led into an ethereal solution of the diohloroaminn
(I l01.) whilst an ethereal solution of aniline (I nol.) was
allowod to run in drop by drop ihto the nizturo. The ammonia
does not effect condensation as it combines with the p=-toluene=-
sulphon-dichloro-amide to form the white ammonium salt --

cns‘; C,H, solt. ¥o1, §E

this salt had not previously been isolated although its potanliun
and ?odium analogues have been isolated by Chattaway (!; 1905 87
.141)e The ammonium salt is extremely unstable: as soon as it is
filtered off from the ethereal solution and washed with ether, it
decomposes, liberating ammonia !rooly; This takes place with
great evolution of heat, the salt finally decomposing giving
fumes off ammonium chloride and leaving a residue of the amide
and ammonium ohloride; ‘ The pnstable intermediary ---

| CH,e C,E, o sol; NOL.E
is undoubtedly formed;

Since aniline was so susoeptible to chlorination
it was deoidad to try 8'4-diohloroan111na. By using this
compound 1nterest1ng results ware obtained.
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2:4d1chloroaniline combines wWith pe $olnene=sulphon~
dichloro-amide even in the so0lid state with great liberation of
hea#; the produets of reaction being p~toluene-~sulphonamide and
a mixture of the higher ohlorolnilinos;

If however, a 4dry etheresl aolntion of 2:4 diohlbro-
anilinn‘(I nol;)_is added to a dry ethereal solution of p~ toluene=
sulphonedichloro=amide (I nolt.) containing two equivalents (slight
excess) of pyridiﬁn; then a deep red resotion mixture is obtainod;.
On standing pyridine hydroohloride orystallises out; The ethereal
solution, on evaporation to dryness, gives a reddish solid which
on recrystallisation from ochloroform gives a slightly yellow
solid H;P; 164166 0; ‘

If pyridine solutions of I mol, each of 2:4 dichloro~
aniline and p=- tolunna-aplphonmdiohloro-anido are mixed, a deep
red coloration is doveloped; On standing, a eoli§ separates out
from the reaction mixture which melts at 164#166 Ce¢ The object
of using pyridine as a medium was to suppress the dissociation of
the pyridine hydrochloride when formed by the splitting off of
HCl in the condensation:

011..06 33..1131 + czlln'.so,:.cbn,b;.0151J . | 2‘.06133 ‘.Nzn'.sol‘.csﬂqcnfznol
and oonseqyanxly to;prevant ths‘eooqnnar? reaptiop

OHJ.OGHI‘ .SQ,_.ICI,_ + 82HCL ~== (.}E“.(}6 H,".S()z .nnl + 4C1
trpm taking plaoce.

Another interesting experiment whioch has been ocarried
out is the followingz~
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Dry ohlorine is passed into an ethereal solution of
p- toluene~sulphon~dichlororeamide (I mol;) whilst an ethereal
solution of 2:4 dichloroaniline is run in drop by drop. On
addition of the aniline, p= toluene eﬁlphonnmido separates out,
but redissolves with continued passage or4ohlor1nn; The ab=-
sorbtion of chlorine is very heavy and great acidity 1is devolqmﬁﬂ
After washing.-ero from aoid, the otheroal'aolution is dried
and evaporatede A heavy reddish oil is obtained possessing a
penetrating odour: this oil slowly decomposes on stanning; It
appears that both the amino groups aot as carriers of chlorine
and that mutuval chlorination oocure;

The primary objaot of passing chlorine into the
m}xturo was‘tq keep the concentration of the amide constant
1.9; to replace the part of its chlorine which had been
utiiisod to effect ohlorination of the aniline and also to
drive off any hy?roohlorio acid formed in any condensation that
would take place. | |

This work is olearly far from completion, tha\’
possibilities and scope having been by no means exhausted.
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APPENDIX B2,

- e e e - e D e e W GBS

THE QUINHYDRONR EBELBCTRODR,
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The Quinhydrona Blootrodu.

As this electrode was used throughout the whole
ocourse of the work carried out'on violuric aoid; a desoription
of 1t may be of interest and not out of plaoec

Ths affinity of nrganioAhsa only been measured in
very few casese In organic chemistry there has been a great
deal of discussion on affinity, but very little exact investiga~
tions whioh could give numeriocal valuea for the affinity of
distinot .transformationa; However, since 19820 several investi~-
gations of this kind have been ocarried out, oconcerning the
reduoction -~ oxidation potential of oouples of organic compounds,
gspeoialiy of the type quinone-- hydroquinone, whioh was examined
by Haber and Russ as far back as 1904; Whilst most investigators
havo oarried out their experiments over a vast number of quinones,
- Be Bijlman has studled the reduction potentials of some few
quinones in eleotrolytes with different P, se His 1nreatigation5
have shown that by means of quinhydrone, which is a combination of
one molecule of hydroquinone and one of quinone, an electrode may
easily be set up, whioh in many cases may be used as a very good .
H electrode corresponding to a hydrogen pressure which is
exceedingly feeble, but in the case of filute electrolytes
constant and well defined at a given temperature;

The chemical process in the quinhydrone electrode

is a transformation of dissolved hydroquinone in dissolved
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quinone and hydrogen, and‘vioe versa;

Bi jlman found i1t most convenient to employ vessels
of the form used for oalqmpl electrodes and this plan was
adopted in the present roaoqroh; However, whereas Bijlman
employed a Pt electrode, following the discovery of its
advantages by Dr; J; W; Cor:an of this University we employed
gold leaf eleotrodea; _ '

For making the electrode ready for use about 15 Q;OQ
of the electrolyte are shaken for 4 minute or so with some, &
fow grs; of quinhydrone, the mixtuie is poured in the vessel
and the gold electrode fitted in plaog; As soon as the
soluthion has the desired temperature, the electrode is ready
for the measurement of potentials; ‘ :

The two chief applicgtions of the‘quinhydronn are~

(1) as an eleotrode of oomparison; and

(2) for the determ, of p, 8.

For the determination ofp, 8 tha quiphydrono
eleotrode has the advantage that it is very quickly prepared and
its H pressure is so feeble that it gives well-defined potentialm
in many cases where the usual H electrode, does not work,
because it reduces one of the compounds in the electrolyte
of the eleotrode;
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SPECTROMETRIO
EXAMINATION OF
DIPHENYLVIOLURIOGC ACID
AND. ITS ALKALI
SALTS.
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A spectrometric investigation of diphenylviolurioc acid and
I%s alkell salts,

Of all compomnds known to cljemista, those
affording, at once, the most spectacular and decisive

refutation of the theory that absorption in the visible
region of the speotrum is related to chemical ponstitution,
are diphenylvioluric acid and its slkali salts.

The usually accepted formula for this compound

Ph «= (O N H
is o " o 804 it 18 clearly quite

1mpossible to establish five different formulae, as the
colour-constitution theory necessitates, for the five
alkalil salts of the aocid.

Before stating the results of this research the
method used for the preparation of the acid will be first
desoribed.

Proparation. The Iollowing method due to
Whiteley (Jp Ce Se Trans. 1921. 1338,) was used,

| A mixture of 15 grs. of malonyl chloride (X mol.).
26 grss of finely powdered s~ diphenyl ocarbamide (I mol.) and
60 c.o; of pure chloroform, dried over sodium, was boiled in
a reflux apparatus, on a water-bath, for about four hqurs.
The solid product, after being separated by filtration and
washed with ochloroform, weighed 16 grs; and considted of
unohanged s- diphenyloarbamide (6 gra'.)_ and 1:3 = diphenyl-
barbituric acid (10 grs.)e These Were seﬁaratod by means
of sodium carbonate solution in which the acid dissolved
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Teadily and was recovered by the addition of hydrochloric acid
to the solution. A further quantity of 8 grs; 0f1: 3 =
diphenylbarbituric aocid was isolated from the ohlorotdrm mothor
liquor by spontaneous evaporation to dryness and eztrﬁotion of
the syrupy residue with aloohol; Colourless, prismatic needles
of the acid, melting at 238°0, were obtained by dissolving in
alcohol and precipitating with ether;

Diphenylviolurio acid may be prepared from diphenyl-
barbituric acid by either of the following methoaa;_ The second
method was found to be far more convenient and, indeed, better
yields were obtained; it wasg, therefore, ultimately used
oxnlusively;

(1) Whiteley's Methods 1:3 = diphenylbarbiturio
acid, dissolved in dry chloroform, is mixed with one molecular
proportion of frqgg§g prepared ethyl nitrite in alooholic
solution (44%) in a olosed tlask; The solution, originally
deep red, becomes pale yellow after about two days, and, on
rapid evaporation of the ohloroform in the cold, deposits the
123 =« diphenylvioluric acid in a crystalline form; ‘

(2) Hanstsoh (4) and Robison's method (Bor; 1910.
51); Diphenylbarbituric asid is dissolved in a slight excess
of dilute sodium hydroxide solution,.and’aniequivalent of
sodium nitrite solution is added. Additions of very dilute
sulphuric acid are now made, drop by drop, the solution is
1ce-cooled and vigorously stirred so long as orystals of
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diphenylvioluric acid separate out; These are filtered,
washed with water and dried over phosphorus pentoxidoe The
colourless needles of the acid. become red at 200°C, and melt
with decomposition at 227 G,

The objeot of the research carried out in the first
place by the author, was to establish some relationship between
the bands of the various eelte and, if possibles to derive their
common fundamental in the infra - red. It soon became appar-
ent, however, that, owing to the proximity of the bands to each
other, any slight error would make sound deductions and conclu=-
sions very dfifficult and, as indeed, the region of the spectrum
examined made the shhdbvement of exact wave-lengths extremely
hazardous, the initial aim of the work had to be abandonede

The alkall salts were prepared by aﬁdipg a small
excess of methyl alcoholio solutions of the methoxides of the
alkalis to solutions of diphenylvioluric acid in methyl alcohol
and making up to the required strengths by addition of the same
solvent,. _ .

An extremely interesting phenomenon was observed in
the case of the rubidium salt which, when freshly prepared in
methyl alcohol, is of a beautiful deep-violet ooloﬁr. It was
noticed that the salt in this solution gradually varied in
colour, deVeloped a reddish fluorescence and, finally, beoame _
deep-yellow, The following is a record of one experiment. trom

many of a similar character, carried out with this salt,
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1 c.0e 0f 0,297 N diphenylvioluric acid in methyl
alecohol + 2 6.06e 0f 0,164 N rubidium methoxide in methyl

alcohol,

Appearance. Timee

deep violet 0
less intense violet 30 seocs
8till less intense violet - 60 seos
neutral litmus : 1430 seos
slightly redder e O secs
very slightly redder 2430 seos
very slightli redder 3¢ O seos
opalescenze developed 3430 Becs
faint suspension ‘ 4, O seos
almost colourless 4,30 secs
faint purple b+ O meos
slightly stronger 5430 geocs
slightly stronger 6s O seos
red fluorescence developing 8. O mecs

grey~green colour with !
red fluorescence 10, O Becs
deep yellow with no ' ~

fluorescence 15. O secs

It was, therefore, attempted to find out whether the
above series of changes was due to alcoholysis of the salt or
was to be attributed to a degradation in energy content of the
molecule with the production of new phases; |

The following experiments were carried out with a
view to eluoidgting this problem.
(1) to equal volumes of rubidium diphenylviolurate were added,

(a) an equal volume of methyl aloohol, and, (b) an equal
volume of ether.
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Now,in accordance with the law of mass-aotion, 1if
the salt is being decomposed by the aloohol, the rate of
decomposition is a function of the concentration of the
solvent and, indeed, until the reverse action ceases to be
negligible, is roughly proportional to it. As an appro:d.mq
measure of the rate of decomposition was taken the develop~
ment of definite colours in the prooesa; )

The results of these experiments bore out fairly
consistently the view that decomposition was going on since,
although #or double the concentration of methyl aloohol the
deveiopment of colour was by no means twioce as rapid, an
easily discernible difference was invariably :omarked;

A solution of rubidium diphenylviolurate in methyl aloohol,
which had been allowed to stand overnight in order that
there should be no question &s-to the end-point of the
aoction having been reached, was taken. To‘this a solution
of hydrogen chloride in methyl alcohol was added in suffi-
cient quantity to precipitate the whole of the rubidium as
rubidium ohloride; This was filtered off, and the filtrate
was boiled gently 1n'order to free from any excess of
hydrogen ohlorido.. To this solution was aga}/n added some
rubidium methoxide solution in methyl aloohol.\
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No colour, whatsoever, was developed and, theroforo. no
diphenylvioluric acid could have been prnaent;

There seems 1little reason for doubting, therefore,
that decomposition did take place in the experiments desoribed,
but as to its nature neither the results of the research ocarried
out nor an examination of the accepted struoture for‘diphnnylvio-
luric acid would Jjustify even a tentative suggestion.



