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The ohject of my invention is the production
of new condensation products from substances
containing the dihydroxy-diphenylmethane-
group arrangement, and methylolamides of ali-
phatie, aromatic or mixed aliphatic-aromatic
carboxylic acids. These condensation products
have a speclal value as remedles, especlally &s
purgatives, and also as Intermediates for the
manufacture of remedies. My invention also re-
fers especially to the production of the new sub-
stanees by the interactlon of methylolamides of
the organic aclds mentioned and compounds
containing a dihydroxy-diphenylmethane group
of the following kind:

RO o

NI
whereln R means hydrogen, alkyl- or acyl-
groups. The benzene nuclel may be substituted,
e. g. by alkyl groups. The groups may also he

linked to each other, a group srrahgement of
the following kind thus resulting:
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Herein X represents the methylehe or carbonyl
group. Suitable compounds of both of the types
mentioned are e. g. 4,4’-dlhydroxy-diphenylmeth-
ane and its derivatlves when substituted by alkyl
or aryl In the methane-group or by alkyl in the
benzene nucleus. 4,4'-dihydroxybenzophehones
or thelr alkyl-derlvatives respectively alkyl
ethers, may also be used {n the same way. Fur-
ther starting materials are for instance the fol-
lowing:

Phenolphthaleine and Cresolphthaleine, di-
phenol- and dicresolindolinon, hydroxyanthra-
gquinones and others. As acidamides may be
used for instance the amides of the acetic, pro-
plonic, butyrie, valeric, isovaleric, caproic, ca-
prylc, capric acids and their hizher homologues.
furthermore of the lactic, phenylacetic. mandelic,
benzole, salicylic and similar acids, also of the
carhonic acid in the form of ureas and urethanes.

The foregoing statements are naturally meant
to specify only a few of the condensations pos-
slble according to my invention.

The reaction between methylolamides of car-
boxylic aclds and phenols or their derivatives s
known and takes place €. g. when reacting with

RO
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methylolacetamide on phenol aceording to the
following equatlon:

HO~—<:>—H+OHﬁC Hy~NH—C0—CHs=
HOQC B;-NH—C O0—CH+H:0.

Here, the acylated methylolamine-group may
enter into p- or o-position to the phenolic hy-
droxyl, or two groups may enter Into o- and
p-position, also In o. and o'-position if the
p-position s already taken. But generally only
one methylolamide-group enters Into reaction
with one phenolic hydroxyl, especially if the
p-position 1s taken. The simple coinpounds of
this kind known heretofore are of no technical
interest worth mentloning and have no value,
especially not as purgatives, while the condensa-
tlon producta &s produced a¢cording to my inven-
tion from compounds containing a dihydroxy-di-
phenylmethane-group and based on the same re-
actionh scheme, are valuable remedles and purga-
tives.

A3 T have found, the condensation of the com-
poiinda containing s dlhydroxydiphenylmethane
group arrangement with the methylolamides of
organic carboxylic aclds takes place especially
well In the presence of condensing agents, e. g.
aclds like hydrochloric and sulphuric aecid, salts
like chloride of gin¢ and other dehydrating
agents like phosphorots chloride or oxychloride.
According to the general reaction scheme illus-
trated above, as a rule one or two methylolamide
groups enter into the dihydroxydiphenylmethane.

The new condensation products possess a very
strong and reliable actlon as purgatives already
per se. However, I have found furthermore, that
this actlon may be Increased considerably, if
these compounds are brought into & form which
when dissolved makes the active substance fres
in a very fine state of divislon. This is obtained
by imbedding the substance in the finest state of
guspension or colloldal division Into a soluble
colloidal carrler which 1s able of swelling and
digestible and, when dissolved, leaves the sub-
stance in suc¢h a flne state of divislon, that It is
soluble In the contents of the intestines. The
compounds for Instance, ascording to my inven-
tlon, are dissolved In &n alkaline medium, lke
sodium hydroxyde sohition, or In afi organic sol-
vent, llke alcohol, and then precipitated by add-
ing water or acids In the presence of a protect-
ing colloid like gelatine, crystal gum, albuminous
substances, decomposition products of starch and
such lke. Thereby, the active compound sep-
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arates out in a very fine divislon so as io allow
the formation of a white milk. The latter may
be drled carefully or absorbed in other sub-
stances. The actlve substance may also be caused
to flocculate from its solutions together with al-
buminous substances llke casein. According to
the present Invention, the active purgatives may
also be put Info the finest state of division by
the most varying methods known and be applled
together with substances innocuous to the human
body.

My invention is Illustrated by the following
examples without being restricted thereto.

Example 1
Grams
Diphenollsatin . __________ 40
Chloride of zlne. . 60
Glacial aceticacid. . ________ 120

are dissolved hot and, after coollng down, mixed
with 52 g methylolamide of isovaleric acid
(=3 mol) which dissolves readily. After stand-
ing for 24 hours at room temperature, the solution
is run in & thin jet Into a mixture of 2000 ce of
water and 100 cc of concentrated hydrochlorid
aclid, The granular mass 1s sucked off, washed
well with water and hereafter dissolved In 1000
cc of a 2% sodium hydroxide solution and twice
shaken out with ether for removing neutral con-
stituents. After flltering off an Insoluble residue,
the solution is run with stirring into a mixture
of 1000 cc of water and 50 cc of concentrated
hydrochloric acid and, after standing for some
time, sucked off and washed with water. The
yield, when dry, is 70 g as calculated for 1 mol
Diphenclisatin4+2 mol methylolamide of Iso-
valeric acid—2 mol water. The compound dis-
solves readily In 1% sodium hydroxide solution.
The solutions are able to foam and, with potas-
slum ferricyanide, give a violet-red colouring.

Example 2

When using only 1 mol of methylolamide of
jsovaleric acid, a condensation preduct is ob-
talned which is similar to that one contalned In
example 1 but dissolves more readlly, The
colour reaction with potassium ferricyanide is
dark red.

Exgmple 3

When using 65 g of methylolamide of caprylic
acld in example 1 Iinstead of the 52 g of meth-
yvlolamide of isovaleric acid, 91 ¢ of a condensa-
tion product is obtained which shows a blue col-
ouring with potassium ferricyanide in sodium
hydroxide solution. This compound contalns
two caprylic acld amide groups.

Ezxzample 4

If according to example 3 the condensation Is
carrled out with 22 instead of 65 g methylolamide
of caprylic acld, a monocaprylic derivative re-
sults. By dlssolving the crude product In methyl-
alcohol and precipltating with 2,5% sodlum car-
bonate solution, 1t can be separated from dl-
phenolisatin which may occur in the raw prod-
uct but readily dissolves in 2,6% sodium carbo-
nate solution. About 52 g of a white powder are
thus obtalned which is easily soluble In 1% s0-
dium hydroxide solution to give foaming solu-
tlons: it turns violet upon adding potassium fer-
ricyanide solution.
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Ezample 5
Grams
Diphenolisatln . . 80
Chlorlde of zlne—— e . 60
Glaclal acetlcacld - ___ 120

are dissolved hot and after coollng down mixed
with 37 g methylol-a,x-dimethylurea, Adfter
heating it to 50° C for 4 hours, the mass is run
into 1500 cc of water 450 cc of concentrated hy-
drochloric acld which belng agitated. The pre-
cipitate being sucked off and washed, 1s dissolved
in 1000 cc of 2% sodlum hydroxide solutlon and
then precipitated with 2000 cc of water 450 cc of
concentrated hydrochlorid acid. When dry, 47,5
g of & white powder are obtalned, 49 g being cal-
culated for 1 mol diphenollsatin+42 mol methylol-
uz,a=-dimethylures — 2 mol water. 'The product Is
difficultly soluble In ether and benzene, but easily
dissolves in alcohol and is not precipitated from
the alcoholic solution by the addition of 2,5 %
sodlum carbonate solution, The compound gives
a violet-red colouring with potassium ferricy-
anide,
Ezample 6

If a solution of 20 g Phenolphtaleine and 60 g
chloride of zinc In 120 g glaclal acetic acid Is
condensed with 27 g mcthylolamide of caprylic
acid at 50°C., a crude product is obtained which
after being dissolved in alcohol and precipitated
by 2,5% sodlum carbonate solution, is dissolved
again ln caustic soda lye and, after being sepa-
rated from the insoluble portion, precipitated as
a white powder by diluted hydrochlorid acld.
The substance dissolves in diluted caustic soda
lye with dark violet colour, the solutions foam!ng
strongly.

If the condensation products as described in
the examples are to be brought Into a finely di-
vided state especlally actlve and suitable for
medicinal use, they are dissolved e.g. In an al-
cohollc solution contalning alcall, mixed with
gelatine and crystal gum and then precipitated
by a watery solution of hydrochloric acld, citric
acld or other sultable acids, or the precipitations
as described in the foregolng examples are car-
ried out in the presence of protecting colloids,
The resulting milky product is brought to dry-
ness in a sultable way, e.g. by treating it with a
dry stream of air. Instead of elcohol and caustic
soda lye, other solvents may be used, Instead of
gelatine, other protecting colloids. By using
flocculating colloids like casein, the products may
also be precipitated In a very fine state of di-
vision.

Condensations, corresponding to the examples
mentioned above, with methylol-benzamide and
methylolamide of salicylic acid take place In the
same way as described in the examples. The
present invention also includes other variations,
e.g. the use of solvents and condensing agents
other than acetic acld + chlorlde of =zinec, like
concentrated sulphuric acid. In a similar way,
the hydroxy- or alkoxy-diphenylmethane deriva-
tives mentiohed In the description, may also be
condensed with methylolamides of acids,

ERICH HAACK.



