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This invention relates to breparing-derivatives
of - proteins particularly gelatin by reacting the
portein with a cyelie: organic imide.

Proteins, in general, and gelatin, in particu-
lar, have been known for several decades and
many applications have been found for these ma-
terials making use of either their solubility char-
acteristics, their possession. of an. iso-electrie
point or their water swelling . characteristics.
These materials vary as to the degree to which
they are susceptible to the action of water, which
suscertibility is influenced by their purity, the
method by which they were- prepared and their
chemical make-up. I has sometimes been:de-
sirable to. alter the characteristics “of gelatin,: for
instance, by-some treatment thereof which may
be-chemical in nature.

One object of our invention is to prepare pro-
tein derivatives. Another object of our invention
is to prepare protein compounds having different
characteristics than either of the compounds em-
ployed in their preparation. A further object of
our invention is to prepare new compounds from
proteins and cyclic organic imides. Other ob-
Jjects of our invention will appear herein.

We have found that the reaction products of
proteins with eyclic organic imides exhibit unique
characteristics as regards viscosities, swelling
characteristics, water solubilities and isoelectric
points.

We have found that derivatives of proteins may
be prepared by reacting the same with cyclie or-
ganic imides as represented by the following
equation:

o]
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R being an alkylene or aryl group. Some of the
proteins which may be reacted with these imides
are casein, gelatin, egg albumin and S0y bean pro-
tein. The reaction is carried out at an alkaline
DH such as 8-12 and preferably at a pH of 9-11
and ab a temperature of 30-50° C. The reaction
is most conveniently carried out in an agueous
dispersion such as in water-acetone, water-diox-
ane, water-formamide or the like or in water
alone. The derivatives obtained are identified by
characteristic physical and chemical properties
which differentiate them from the original pro-
tein which has been reacted upon.

In the course of the reaction it may be desir-
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able to add alkali from- time to time to maintain
the pH fairly. constant. After the reaction has
been completed it is desirablé -in- recovering the
gelatin compound to- neutralize the mass with

- acid, set the same by. cooling and wash the same

free of salts such as with cold water. Drying
then may be carried out without any further
washing operation. In-the case of the-derivatives
of other proteins than gelatin purification may be
carried out such as by osmosis orrany other refin-
ing method desired by the individual operator:
The protein.derivatives in accordance with our
invention. may be prepared. by reacting the pro-
tein with- any imide: corresponding to the:struc-
tural formula given. However, the most commaon
imides are phthalimide and succinimide. The
following examples: illustrate: our: invention.

Example 1

A solution of 279 parts of gelatin in 3000 parts
of water at a temperature of 40° C. and a pH of
9.5 was mixed rapidly with a warm solution of 21
parts of phthalimide in dioxane. The initial tem-
perature and pH were maintained, the mixture
being stirred for two hours after the addition of
the reactant. The mass was then chilled and
noodled and- the noodles were washed for five
hours. The noodles were then melbed, acidified
to a pH of 6, filtered and dried to vield 27 parts
of gelatine derivative. The iso-electric point of
the phthalimide derivative of gelatin was 4.4 as
compared to the iso-electric point of the gelatin
starting material of 4.95.

Example 2

279 parts of gelatin was dispersed in 2700 parts
of water at a temperature of 40-45° C. and a pH
of 8.5-9.7. There was then added to the mass 21
parts of powdered succinimide and the initial
temperature and pH was maintained during this
addition and for 20 minutes thereafter, accom-
panied by agitation. The mixture was then
chilled and noodled and the noodles were washed
and worked up in the usual manner to yield 253
parts of product having in iso-electric point of
4.4 as compared to the iso-electric point of 4.95
of the original gelatin.

The gelatin derivatives of our invention are
generally useful in capacities in which gelatin has
previously been used but in addition many differ-
ent properties are found. The gelatin derivatives
prepared as described may be employed in litho-
graphic printing processes, as a vehicle for sil-
ver halide emulsions or in imbibition processes in
photography. These gelatin derivatives are use-



