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The present invention relates to & new process
for preparing organic dilsocyanates.

Up to the present, organic dilsocyanates have
heen prepared by causing phosgene to react upon
diamine dichlorohydrates in the presence of an
Indifferent organic solvent at an elevated tem-
perature care being taken that the hydrogene
chloride evolved 18 quickily removed from the
reaction mixture. The sald reaction proceeds
relatively slowly as the dichlorohydrates are
practically insoluble In organic solvents.

It 15 the object of our present invention, to
do away with these disadvatages and to develop
a new process, which allows one to prepare or-
ganic dilocyanates In an easy and economical
manner.

With this and other objects in view our in-
vention comprises the combination of the follow-
ing steps:

(2} we are starting from free diamines,

(b) these diamines are added into a solution of
phosgene In an Indifferent solvent at a
temperature at which no evolution of hy-
drogen chloride occurs;

(¢} thereupon the temperature is raised to a point
at which hydrogen chloride is split off,

care being taken, that the amount of phosgene
during step b is at least 1 mol per each mol of
diamine and that during step ¢ the amount of
phosgen is at least about 2 mols per each mol
of diamine, inciuding that amount of phosgene,
which has been ~onsumed during step b, In ac-
cordance with a special method of working the

amount of phosgene is at least about 2 mols from

the very beginning so that the Introduction into
the reaction mixture of additional phosgene dur-
ing step ¢ can be dispensed with.

It is belleved, that In the course of step b
there is formed a chlorohydrate of the amino-
carbamic acid chloride of the diamine employed.
This intermediate product separates out from the
solution and is converted by the additional phos-
gene during step ¢ Into the dilsocyanate, hydro-
gen chloride being split off. As a matter of fact,
the chlorohydrate separating out during step b
can be Isolated from the reaction-mixture prior
to the performing of step c.

Our new process can be employed for the
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or dichlorobenzene. During step & the reaction
mixture is preferably kept at a temperature be-
low about 10°C whereas during step ¢ a higher
temperature of up to about 200°C is preferred.
In practice we are working at a temperature be-
tween about 140—about 170° C. At the end of
the reaction a stream of an Indliferent gas may
he passed through the solutlon in order to re-
move excess hydrogen chloride and excess phos-
gene. Thlis is the more advisable as we prefer to
work with an excess of phosgene during step b
as well as during step c.

The following examples illustrate the invention
without however restricting it thereto the parts
being by welght:

Ezample 1

Into a solution of 120 parts of phosgene in
500 parts of o-dichlorobenzene there 1s added a
solution of 116 parts of hexamethylenediamine
In 500 parts of o-dichlorobenzene drop by drop
while well cooling and stirring at a temperature
of not more than +5°. Immediately the mono-
chlorohydrate of the 1-aminohexamethylene car-
bamic acid chloride 1s separated. While stirring
quickly the suspension is heated to 150-160°;
within 7-8 hours 400 parts of phosgen are added.
Hexamethylene dilsocyanate s formed by the
splitting off of hydrochloric acid. After the
evaporating of thc o-dichlorobenzene, the hexa-
methylenediisocyanate s distilled under 10mm
at 124°. 1t 15 obtained in a yield of more than
80%.

Erample 2

Into a solution of 30 parts of phosgene in 110
parts of o-dichlorobenzene there is added a so-
lution of 50 perts of the mixture of undeka-
methylene- and dodekamethylenediamine (1:1)
in 200 parts of o-dichlorobenzene while stirring
and cooling. While adding further 240 parts of
phosgene fthe suspension of the chlorohydrate
carbamic acid chloride i{s heated for 4 hours to
150°. The precipitate having been dissolved and
the solvent having been distilled off the mixture
of the undekamethylene and dodekamethylene-
dilsocyanate 1s obtained in a yleld of more than
90%. Kpro=188-182°.

Example 3

preparation of various diisocyanates, for instance 50 Into a solution of 80 parts of phosgene In 220

of those of the aliphatic or aromatic sertes, The parts of o-dichlorobenzene there is added a solu-

carbon chalns may also contain hetero atoms tion of 67 parts of 1.3-diaminocyclohexane in

such as sulphur or oxygen. Suitable indifferent 400 parts of o-dichlorobenzene while stirring and

solvents are aromatic hydrocarbons and the alkyl cooling. Then the suspension formed is heated to

and halogen substitution products such as toluene 65 150-160°, kept at this temperature for 8- hours
g
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and meanwhile 300 parts of phosgene are added.
After removal of the solvent by distillation hexa-
hydro-m-phenylenediisocyanate of the boiling-
point 89° 1s obtalned at 1.8 mm in a good yleld.

Ezample 4

The hot solution of 244 parts of dianisidine in
0900 parts of o-dichlorobenzene is added while
ceoling to a solution of 120 parts of phosgen in
450 parts of o-dichlorobenzene. Then 110° parts
of phosgene are added while heating to 150-180°,
The still hot selution 1s treated with animal char-
coal, heated and sucked off. The 3.3° diethoxy-
diphenyl-4.4’-diisocyansata separates in a crystal-
lzed state. (Fp. 121-122°),

Example 5
The solution of 50 parts of 3.3'-diaminodi-
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propylether in 260 parts of o-dichlorobenzene is
poured into a solution of 50 parts of phosgene in
130 parts of o-dichlorobenzene at a temperature
of below 0°. After the heating up to 50° the car-
bamic acld chloridechlorchydrate which has been
precipitated in the cold is dissolved. At 130° after
the adding of further phosgene hydrochloric acid
is split off, whereupon the 3.3’-dilsccyanate-di-
propylether, which bolls at 102-104° at 2,6mm is
formed. The dilsocyanate is a waterlight liquor
having a sharp smell. Upon adding aniline while
hesating strongly it formes the 3.3’-his=(w-phenyl-
ureido) ~-dipropylether which melts at a tempera-
ture of 177-179°.
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