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A STUDY OF PARADICHLOROBENZENE.

Historical®* The formation of a dichlorobenzene
was TFirst observed in 1862 by Muller (Soe.,xv,419
1862.), who obtained it along with other products,
by passing chlorine into a benzene solution of iodine;
but there is nothing iIn the papers cited to indicate
that he gained, through this work, any insight into the
structure of the compound in question beyond the fact
that i1t was a substitution product. In 1865, Jungfl-
eisch (Bull.,i1,241,1865,) confirmed Muller"s obser-
vations on the dichlorobenzene melting at 53°, and
added a statement indicating the analysis, the crystal-
line form and several iImportant properties of the com-
pound. Xekule® had meanwhile formulated his theory
of the benzene ring i1n several papers (Bull.,i1,99,1865;
i1,40,1866; Ann.,137,129,1866.), and in one of these
(Bull_.,1,99,1865.)he predicted”existence of three 1iso-
meric modifications of dichlorobenzene. Ilext, he ob-
tained evidence (Bull.,ii,200,1867.) which led to the
view that three isomeric dihydroxy-derivatives of
benzene might be obtained from the disulfonic acids,
which tended to support the prediction mentioned a-

above. These relationships, however, were still more
clearly indicated by work done by Barbaglia and Kekule*
(Ber.,5,876,1872.) who found that paraphenolsulfonic

acid reacted with phosphorus penetachloride to give,among



other products, a dichlorobenzene identical with

Muller®s product; while Petersen (Ber. ,6,373,1873.)
pointed out that this compound corresponded in general
properties (melting poin“etc.,) with, and must belong
in.the same series as, the 1,4-dibromobenzene which V.
Meyer (Ber.,3,753,1870.) had converted into terephthalic
acid. Kekuleil next noted (Ber.,6,943,1873.) that the
dichlorobenzene under consideration could be prepared by
the action of phosphorus pentachloride on parachloro-
phenol and that the structure of the latter was TfTixed by
the fact that upon being melted with potassium hydroxide *
gave hydroquinone (Ber.,7,61,1874.; Ann.,157,127,1871.).
Evidence summarized by Petersen (Ber.,6,377,1873;7,58,
1874.) led to the same view. Further study of the action
of chlorine on benzene showed that when the amount of
chlorine used is that required to form a disubstituted
compound, the product always represents a mixture. Thus,
Beilstein and ICurbatow (Ber. ,7,1395,1874.)found that by
chlorinating a large quantity of benzene they obtained

a small quantity of a liquid dichloro-compound which

they at first thought was the ortho isomer, but which they
subsequently recognized (Ber., 7,1760,1874.) as a mix-

ture, through its action with nitric acid, and in which



they were finally able to identify both ortho and para
dichlorobenzene by the differences in behavior of these
isomers towards sulfuric acid, Qlater, Thomas (Gompt.
rend.,126,1212,1098.) obtained paradichlorobensene by
heating monochlorobenzene with ferric chloride, while
Mouneyrat and Pouret (Compt. rend.,127,1025,1898_.)found
that the action of chlorine on monochlorobenzene, or

on benzene, gave a mixture of the three isomeric dich-
lorobenzenes, along with other products. Other cata-
lysts, such as i1ron or ferric oxide have been used, but
all lead to a mixture of products.

Paradiohlorobenzene as a By-product. The extend-
ed study of the action of chlorine on benzene has been
stimulated, in large measure, by the technical iImport-
ance of the monochlorinated product, which, as is well
known, 1is used in the preparation of picric acid. Some
idea of the extent to which the dichlorinated products
are fomed at the same time, even when the reaction is
carried out in accord with the best technical practice,
is obtained from Ullman®s figures. (Enzyklopadie der
technischen Chemie, vol. 11, p.370.). A mixture of 300
kg. of benzene, 1 kg. iron, 1 kg. fTerric chloride and

156 kg, of chlorine give a mixture of 335 kg. of mono-



chlorobenzene, 24 kg. of pure paradichlorobenzene and
3 kg. of dichlorobenzene mixture, the nature of which
is not further specified. From this, which is support-
ed by similar data from other sources, it is seen that
paradiohlorobenzene is a plentiful by-product and that
the finding of an application for it, as such, or the
development of a process by which it could readily be
converted into products of technical iImportance would
be an interesting piece of work. Apart from the fact
that 1t can be converted into paraphenylenediamine on
a semi-technical scale ( C-,ii,122,1908.), it has pract-
ically no industrial value. It seemed, therefore, a
matter of interest to investigate more closely than had
been done heretofore some of the chemical characteris-
tics of this substance, with the hope of finding, per-
haps, some reaction that might lead to a technical
application.

Among the reactions that suggested themselves 1in
this connection were the following:
a) The removal of one or both chlorine atoms and their
replacement by hydroxy'™'"! or other groups.
b) The introduction of the nitro group and the study of

the derivatives obtainable therefrom.



(c) The introduction of the sulfonic acid group
and the study of the resulting derivatives.
(d) The preparation of some of the nitrosulfonio acids
with some of their derivatives.
The attempts to replace halogen with hydroxyl were
made in accordance with the method employed by Lleyer
and Bergius (Ber.,47,3155,1914.) in studying the behav-
ior of monochlorobenzene. A number of experiments were
carried out, but the high pressure that developed pre-
vented a satisfactory test of the method by use of the
apparatus then available. ** The introduction of the
nitro group seemed especially desirable for two reasons.
First, the nitro compounds can be easily reduced to the
corresponding amino compounds which are quite reactive.
In the second place, the presence of a nitro group in
an aromatic compound often "activates” or has a loosen-
ing effect on other substituents, especially halogen
atoms. (Ber.,37,3892,1904; Ullman, Enzy. der tech.

Chemie, vol. 11, p. 379.).

** Dote. Since that time, a specially designed auto-
clave has been secured and it is hoped to repeat the

experiments mentioned above.



nitration of Baradichlorobenzene. In this work,
the mononitro compound, 2 ,5-dichloromononitrobenzene,
was obtained in good yiel2$fkyAuse Of Morgan*s method
(S0c.,81,1382,1902. ). Several experiments were made
in order to determine the optimum conditions for nitra-
tion and special care was taken to avoid the fomation
of isomers through the introduction of more than one
nitro group. The further identification of my product
with that described by Morgan was secured by a repet-
ition of laubenheimer*s work (Ber.,7,1600,1874.) on
the reduction of the nitro compound in alkaline solu-
tion, with the formation of the azoxy oompound accomp-
anied by portions of the corresponding phenol and ani-
line. Alkaline reduction of my product by means of
zinc dust and alcoholic sodium hydroxide in an effort
to obtain the analogous hydrazo compound was unsucc-
essful. German investigators report that by electro-
lytic reduction even the corresponding benzidine is
fomed, but no details of the method, 1isolation or
properties of the hydrazo or benzidine compounds are
given. (eirt., fur Blek.,4,606,1898.). Alcoholic
ammonium sulfide was found after several days to have

fonned slightly yellow crystals melting at 149° f pro-

bably the (OgHcjCl (SHjgNgS compound noted by Beilstein



and Kurbatow (Ber.,11,2056,1878;C.,67,1879.)

2 ,5-Pichloraniline and Derivatives. The reduct-
ion of 2 ,5-dichloronitrobenzene in acid solution was
next considered, because the corresponding aniline has
some iInterest as a starting material in the preparation
of azo dyes ((UllIman_.Enzy.der tech.Chemie.vol 1,p.439.).
Uoelting and Xopp (Ber.,38,3506,1905.) have studied
this aniline and i1ts derivatives in considerable detail,
and have described certain azo dyes made from it. In
my work, it was found to give, in addition, a dye simi-
lar to aniline black, and also one having the general
characteristics of the nigrosines. The aniline was next
sulfonated and the structure of the resulting sulfanilic
acid determined by oxidation with chrdnic acid mixture
toyvcorresponding quinone (M.P.160 uncorr. ) Ber.,b13,
1426,1880;S00.,61,558,1892.) and the reduction of the
latter to 2,5-dichlorohydroquinone melting at 168° (
uncorr.) (Ann.210,148,1881.);all of which confirms the
work of Hoelting and Eopp.

2 ,5-Diohlorobenzenesulfonic Acid. Lesimple(Bull._,
i1,266,1868.) studied the action of sulfuric acid on

a dichlorobenzene, evidently the para compound, as early



as 1868 and described a dichlorobenzenesulfonic acid

and several of i1ts salts. During the sulfonation he
noted the formation of an insoluble body, which he
thought was probably the sulfobenzid. Beilstein and
Kurbatov/ {Ber. ,7,1760,1874) found later that paradich-
lorobenzene reacts v/ith sulfuric acid with s»uch diffi-
culty and then only incompletely even after long heat-
ing In a sealed tube at £30°, using massy, TfTuming acid,
while on the other hand, the ortho compound was easily
attacked on warming. Friedel and Crafts (A.52,11,1101,
1887 .)**used this difference in reactivity of the ortho
and para compounds as a means of purification of the
ortho isomer. Holleman and Van der Linden (Rec.trav.
chim. 30,305,1911; C.,i1,219,1912,;A.,i,20,1912_)made
this behavior the basis of a quantitative separation of
the components of the mixtures obtained when they chlor-
inated benzene. They treated such mixtures with 95.2%
sulfuric acid with the result that the monochlorobenzene
was sulfonated and the three dichlorobenzenes were not
attacked. They also found that a sulfuric acid contain-
ing 0.3 % of free sulfur trioxide sulfonated the ortho
and meta isomers but not the para* however,if the free

sulfur trioxide exceeded the above amount the para com-

** Bote. The original article (Ann. chim.Phys.(6),10,

411.) was not available.



pound was sulfonated. They also sulfonated the para
compound alone and identified their product by the

preparation of the chloride, amide and barium salt.

13y work confirmed their results and roy acid was identi-
fied by the preparation from it of the sodium salt,

which was separated by Langmuir®s method (Ber.,28,
91,1895.). The free acid had the characteristics as-

cribed to it by Lesimple (loc. cit.).

2 ,5-Dichloro-4-nitrobenzenesulfonic Acid. So far
as | am aware, no mononitro sulfonic acid derived from
paradichlorobenzene has been reported in the liter-
ature, although similar derivatives of the ortho and
meta isomers are known (C.,i1i1,750,1904;ii,1537,1906.)
Certain important uses of the latter, both as synth-
etic reagents or as technical intermediate products,
are dependent upon the ™"loosening"” effect mentioned
above. This effect is well exemplified by the compar-
ative ease with which aqueous ammonia replaces both
of the halogen atoms in 2,4. dichloro-5-nitrobenzenesul-
fonic acid (C.,i1,752,1900.) fonning a substituted meta-

phenylenediaminesulfonic acid which was used in the pre-
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paration of some dyes belonging to the Primulin type.

It was therefore, a matter of considerable iInterest to
investigate the action of fuming nitric acid upon the
acid derived from paradichlorobenzene by sulfonation.

It may be noted here, at once, that this 1is probably
the only method by which this acid can be obtained; Tfor
all attempts to sulfonate the 2,5-dichloronitrobenzene
were unsuccessful. Many experiments with varying con-
centrations of acid showed that no sulfonation took

place below 150°, but above that temperature, complete
decomposition with violent carbonization occtdyd. The
action of fuming nitric acid on the sulfonic acid, alone
or in the presence of sulfuric acid, gave a mono nitrated
product. The constitution of this acid was determined

by the reduction of its sodium salt, and the preparation
and study of several of its derivatives. The amino com-
pound was shown to be identical with the sodium salt of
the paradichlorosulfanilic acid described by Iloelting

and ldopp (loc.cit.),by oxidation to the corresponding quin-
one, the structure of which is known, and also by the
reduction of the latter to its corresponding hydroquin-

one. The acid was further characterized by the prepara-

tion and analysis of several of its salts, a description
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of which is found in the experimental part of this
paper. These changes may be briefly summarized by the

following stens:

Sodium Salt of 2,2 "-5,5"-Tetrachloro-d.d"-A-
zobenzenedisulfonic Acid. Alkaline reduction of the
sodium salt, by use of alcoholic sodium hydroxide gave
a dark red solution, very likely a mixture of the azo
and azoxy compounds. Zinc dust, sodium hydroxide and
water, after passing through the red stage, led to an
almost colorless solution, probably the hydrazo com-
pound. However, on attempting to isolate this compound
it began to oxidize and turn dark and soon became red.
This change was accelerated by shaking or heating. The
red substance was isolated and analyzed and the results
of the analysis were consistent with those calculated

for the azo compound.
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EXPSRHCBITTAL PORTIOI

Paradichlorobenzene. CgH™CIlg. The material
used in this research was obtained from the Dow Chem-
ical Co., and consisted of white, massy transparent
crystals, melting sharply at 53° (uncorr.). It was
free from the ortho and meta compounds, which are lig-
uids at ordinary temperatures and was used without fur-

ther purification.

2,5-Dichloronitrobenzene.C6H™C1qll0,,. Two parts

by volume of nitric acid varying in specific gravity
from 1.46 to 1.55 and three parts by volume of sulfur-
ic acid (1.84) were mixed andyafter cooling, a volume

of this mixture equal to one and one-half times the
number of grams of the dichlorobenzene were taken for
the nitration. The mixed acid was added in four or five
portions, the last portion causing little or no evolut-
ion of heat. The end of the reaction was reached in
about half an hour and the flask was well shaken through
out the operation. The reaction mixture was then plac-
ed upon the water bath for an hour or so in order to
complete the action. The recovery of the product was

quite simple; the mixture being poured, with much stirr-
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ing, Into cold water where it solidified into a yellow
mass. Then, after being ground finely in a mortar

and well washed with water and dilute alkali, 1t was
oven dried at a temperature of about 40° and finally
reorystallized from alcohol. The yield was very near-
ly theoretical. 2,5-dichloronitrobenzene crystallizes
in thick plates with a pale yellow color and a faint,
sweetish odor resembling that of nitrobenzene, M_.P.

54 _5°(uncorr.). This agrees with Morgan®s work (loo.
cit.}. It is insoluble in water but is quite soluble

in hot organic solvents.

2_.5-Dichlorobenzenesulfonic Acid, CgHgGlgSOgH.

One hundred and fifty grams of the pure dichloro-
benzene were placed in an Srleumeyer flask and mixed
with 225 grams of fuming sulfuric acid containing 10-
12 % of free sulfur trioxide and having a density of

1.88. ** The mixture was then heated to 140-150° and

** JTote. Holleman and Van der Linden floe.cit.) used
seven and one-half parts of an acid containing 10%
sulfur trioxide at ordinary temperatures and acting

for twenty-four hours time.
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thoroughly stirred by means of a mechanical stirrer.
After about 45 minutes the two layers had disappeared
and the mixture, which was quite dark, was, after cool-
ing somewhat, slowly poured into a large amount of cold
water, which separated out the unchanged material to-
gether with some of the tetrachlorodiphenylsulfone.
About 30-35 gms. of these substances were fTiltered off
and the Tiltrate concentrated, whereupon the acid separ-
ated out in long, rhombic colorless needles. Recry-
stallization from water removed practically all of
the sulfuric acid. A yield of about 85-90% was obtain-
ed. A portion of the acid solution was poured iInto
saturated salt solution and the sodium salt precipit-
ated. On recrystallization from hot water, this sep-
arated out in glittering hexagonal plates or in long
silky needles. The plates contained one molecule of
water of crystallization and had a tendency towards
efflorescence. A sample heated to constant weight at
110°, gave the following results;

.5233 gm. gave .0338 gm. HgO.

Calc, for CeH3ClgSOgUa,H20; HgO 6.74.

Found; HgO 6.46.
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2,2 *-5,51-Tetrachlorodiphenylsulfone, (CgHECIg )2S02 .
About 25 or 30 grams of this substance were form-
ed in the above sulfonation. It is not very soluble
in cold alcohol, but is more soluble in the hot liquid,
out of which on cooling, 1t crystallizes, in colorless,
small, thick, diamond-shaped crystals, whose sides are
parallograms. It Is quite soluble in hot benzene but
is insoluble in water. M. P. 179°(uncorr.). Since it
has not been reported in the literature, it was analy-
zed for chlorine.
,5262 gm. gave. 8438 gm. AgCl (Carius).
Calc, for (CeH2C1l2)2S02 : Cl 39.84.

Found : CI 39.67.

2_5-Diohloro-4-nitrobenzenesulfonic Acid.CgHoOIN
uo2so3h.

This acid was prepared by treating 75 grams of
the paradichlorobenzenesulfonic acid with a mixture of
54 cc. of nitric acid (1.6) and 32 cc. of sulfuric
acid (1.84).Such a mixture approximates that one found
by Saposchinikoff (J. Russ.Phys. Chem.Soc.36,518,1904;
A.,11,558,1904.) to have the maximum pressure which,
according to his results, contains nitric acid, sul-

furic acid and water very nearly as represented by the
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formula 5 HFK% + 2 HQSO4+ 3 H20. The mixture was

then boiled dovm until it crystallized out on cool-
ing. This acid was also prepared by treating 35 grains
of the sulfonic acid with 50vv*of nitric acid (1.6),
which mixture was then boiled down to a syrupy state.
On standing for a day or two, bushy, burr-like cry-
stals composed of flat yellow needles appeared. Succ-
essive recrystallization from water was used as a
means of purification. The acid is quite hygroscopic
and apparently has a melting point near 150°. It is
not soluble iIn organic solvents to any noticeable ex-
tent. On account of these properties, it has not yet
been possible to prepare a perfectly pure sample of
the acid; therefore, analysis can not be given at this
time. However, as several of i1ts salts and deriva-
tives were prepared and analyzed, 1its composition and

structure are Ffixed without doubt.

The Salts of 2,5-Liehloro-4-nitrobenzenesulfonic
Acid. CgHgCXgHO SOgMe.

The Sodium Salt._OMHACIpHO SO_Ha. This compound
was prepared by salting out the free nitro acid from

the nitration mixture and also by nitration of the
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sodium salt of the sulfonic acid. 50 gms. of the sod-
ium salt were treated with 50cc. of fuming nitric
acid (@ .6) and heated for several hours under a return
condenser, after which, 40cc, more of the acid were
added and the heating continued. On evaporation of the
excess nitric acid, the sodium nitro svilfonate was
left as a pale yellow, amorphous powder. It was puri-
fied by recrystallization from water. About 90% of
the salt was nitrated. It crystallizes in thin, wing-
like scales or leaflets with a tendency towards clump-
ing together. It Is easily soluble in hot water,from
which 1t crystallizes with one molecule of water of
hydration. It 1s not easily soluble in organic sol-
vents. Analyses for water of crystallization, Tfor
halogen and for sodium were made with the following
results:
** 1) 2.5005 gm. gave. 1386 gm. of HgO.

2) .8124 gm. gave.0455 gm. of HgO.

Calc, for CeH2ClgUO2S03Ba,H20.: HgO 5.77.

Found 1 H20 a) 5,54 a) 5.61
** Bote. With the exception of 1), the analyses giv-

en were made upon portions of the same sample.
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.5464 gm. gave .5434 gm. AgCl (Carius).
Gale, for CeHgCI2H02SO ITa : CI 24 .12.

Found : Cl 24.57.

.8273 gm. gave.2013 gm. 1agS04 .
Colo, for C6H2CI2H02S03Ha 1 7.82.

Found : 1I1la 7.87.

The Potassium Salt. CgH2CI21)>2S03K. This subst-
ance was prepared by salting it out from a saturated
potassium chloride solution with the free nitro acid
in the manner used to obtain the sodium salt. It has
practically the same solubilities as the sodium salt,
crystallizing out of water in faint yellow, flat, bushy
needles that tend to cluster in the form of nodules
and separating with one molecule of water of hydration.
Analyses for water and for potassium gave the follow-
ing results:

1.0454 gm. gave .0553 gm. H20.
Calc, for CeH2C121T2So3K, H20 : H20 5.47.

Found : H20 5.29.

.7354 gm. gave -2081 gm. K2S04,,

Calc, for C6H2C12H02S03K : K 12.61.

Found :K 12.69
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The Ammonium Salt, CgHgClglJOogSOgM~.. This salt
was prepared by the addition of aqueous ammonia
in exoess to the solution of the free nitro acid and
followed by concentration of the solution. It crystall-
ized out of the aqueous solution in lemon-yellow tufts

of flat, grass-like needles, sometimes clustering to-
gether to form hard balls. It is easily soluble in
water. It was analyzed for the ammonium radical.

.7552 gm. gave. 0446 gm. Mg.

Calc, for C6HgCIgITOgSO3M 4: m 3 5.88.

Found M3 5.91.

The Barium salt. (CgHgClglTOgSOg)gBa. This compound
was made by the action of barium nitrate upon the
sodium salt and obtained as a precipitate by mixing the
solutions of these salts. It is sparingly soluble in
water out of the hot solution of which It separates
in thin, sharp-pointed leaflets looking like peach leav-
es and clustering together 1in rosette-like forms. It

was analyzed for barium with the following results.

.2553 gm. gave.0882 gm Ba S04.

Calc, for ( CeEgClgu0gSo3 )gBa : Ba 20.22.

Found : Ba 20.32.
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Proof of the Constitution of the Acid. CgHgClglJOg
SO3H.

Some of the sodium salt was reduced with tin and
hydrochloric acid in the usual manner and the result-
ing sodium dichlorosulfanilate was recrystallized out
the mixture from which it separated in the form of
white, shining leaflets. Its solution slowly turned
red on standing exposed to the air. Analjrsis for ha-
logen gave results consistent with formula below.

4230 gm. gave .4600 gm AgCl (Carius).
Calc, for CeH2Cl2EH2S03Ea ; Cl 26.85.
Pound : CI 26.89.
This salt was further 1identified by the preparation
of its acetyl derivative, which was carried out by
heating it with acetic anhydride in the usual way.
The product is easily soluble in hot water, from which
it was crystallized in the foim of colorless masses
made up of long, thin needles, having the appearance
of cotton. It was analyzed for nitrogen b~Kjeldahl
method.
.2985 gm. required 6.95 cc. of .1427 IT. HC1
for neutralization of the EH*.
Calc, for CeHgCl2S03HaHHCOCK 3: IT 4.58.

Found : IT 4.65.
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Five grains of the sodium salt, prepared as des-
cribed above w/ere mixed with a solution containing
9 gms. of sodium dichromate dissolved in 35 cc. of
water and 14 cc. of concentrated sulfuric acid dissol-
ved in 80 cc. of water. The temperature was kept be-
low 10°, while the mixture was constantly agitated by
means of a mechanical stirrer. The 2,5-dichloroquinone
was fTormed in yellow needles and after recrystallization
from alcohol, melted sharply at 160°. To show; that
this product was 1identical with that prepared by I1Joelt-
ing and Kopp (loc. cit.), a sample of the latter was
prepared by the method described by these chemists. This
product also melted at 160°, and a mixture of this with
the quinone obtained from my acid melted at the same
temperature as either of them separately”™ which indi-
cates their identity. The conclusion, therefore, 1is,
that the nitro and sulfonic acid groups are in the para

position to each other.

Sodium Salt of 2,21-5,5t-Tetraohloro-4<4 l1-azo-
benzenedisulfonic Acid. (SOgHa CeHgCIl2 )2H2.
This was formed by the alkaline reduction of the

sodium salt of the nitrosulfonic acid and also by re-
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duction in weakly acid solution. 10 gm. of the re-
crystallized sodium salt were treated with 15 gm. of
zinc dust (added in three portions), 1 gm. of sodium
hydroxide and 10 cc. of water. The mixture was warm-
ed and the reaction completed by boiling until it be-
came faint brown or nearly colorless. On filtering,
it rapidly became red and dark brownish red on boil-
ing. dfhen the solution seemed to have become as dark
as it would get to be, it was allowed to crystallize
out. On recrystallization from 95 % alcohol it formed
long, doixble wedge-shaped yellowish red crystals with
thin, pointed ends. It contains some water of cry-
stallization, the amount of which was not determined”
and on complete dehydration, it forms a dark, gray-
ish-brown, amorphous powder. This powder 1is quite sol-
uble 1n water, giving a deep red solution, analysis
of the dehydrated product for sodium gave figures that
agree with the formula given below.

.2970 gm. gave .0800 gm IlagSon

Gale, for ( CeH20l12So03Ha)2hle : Ha 8.77.

Found : Ha 8.72.
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SUMMARY .

1. The details of a method of obtaining practically
a quantitative yield of paradichloronitrobenzene have
been worked out on a laboratory scale.

2. The results of Holleman and Van der Linden in
the sulfonation of paradichlorobenzene were confirmed
and the details of the method of preparation and iso-
lation of the sodium salt described.

3. A new tetrachlorodiphenylsulfone, occuring as
a by-product in the sulfonation of paradichlorobenzene
was i1solated and analyzed.

4. One of the nitrosulfonic acids of paradichloro-
benzene, the 2 ,5-dichloro-4-nitrobenzenesulfonic acid
was prepared and its structure determined.
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