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Antibiotically Active Products. We, CHEMIE GRUNENTHAL G.m.b.H of
formed in the living organism into panto- Stolbery im Rhrinland , Germany,
a body         thenic acid or which liberate this acid, are corporate
organised under the laws of           able in a surprisingly simple and
effective  45 Germany do hereby declare the invention.        manner to
eliminate the secondary effects of 5  for which we pray that a patent may
be          the said antibiotics, so that in this way possi granted to us,
and the method by which it       bilities of new therapeutic uses are
provided is to be performed, to be particularly de-      in these fields.
Examples of compounds of scribed in and by the following statement;-
this kind are pantothenic acid, its salts,      50 pantothenal, pantothenic
acid lactone, panto- 10  The present invention relates to novel
thenol, pantothenic acid, in which the hydroxly antibiotically active
products, which are       pantothenic acid, in which the hydroxyl chemical
compounds or mixtures of sub-          group of pantothtnic acid is
esterified with an stances.                                        acid ,
for example phosphoric acid, acetic acid   55 It is known that the basic
antibiotics of    or phthalic acid, or the carboxyl group of streptomycin,
dihydrostreptomycin, the nco-    pantothenic acid is esterified with an
alcohol, 15 mycin produced from Streptomyces fradiae        for example a
monohydric alcohol containing and the viomycin (the word viomycin being
from one to six carbon atoms or inositol. a Registered Trade Mark) produced
from            The present invention provides a process              60
Streptomyces puniceus have valuble anti-        for the production of
therapeutically active biotic properties. The antibiotic viomycin
products, wherein streptomycin, dihydro- 20  and salts of viomycin, and a
process for their  streptomycin, neomycin, viomycin or a salt production,
are described and claimed in        of one of the said antibiotics is
reacted to Specification No.687500.                        form a chemical
compound, or is worked up      65 The said antibiotics are used in medical
to form a medicinal mixture, with panto- practice as such, or in the form
of salts or    thenic acid or a functional derivative of this 25  in the
form of preparations containing them     acid which in the living organism
can be in assciation with other medicines. Unfor-      transformed into
pantothenic acid or which tunately, the said antibiotics produce in the
can liberate this acid.                          70 human and animal body a
series of secondary         The process of the invention is carried out
effects which greatly impede their practical    by converting the basic
antibiotic with a 30   use.
pantothenic acid component of the desired Secondary effects which are
particularly     kind into a medicine which can be dispensed known are
disturbances of the hearing and      in a homogeneous form such as an
oiltment             75 of the equilibrium, singing in the ears ,an    or a
solution which can be injected , which inclination to vomit, and kidney
troubles.            ointment or solution contains both com- 35  Although
for a long time efforts have been         ponents and is dispensed in this
form to the made to eliminate or reduce the secondary           patients.
The choice of the components de- effects, it has so far not been possible
for a         pends on the use for which the medicine is   80 satisfactory
solution to be found for these        prepared in any individual case. For
problems.                                          example, if a storable
powder is to be pro- 40   It has now been found that pantothenic
duced, it is recommended to use both com- 



acid , its functional derivatives such as its          ponents in the form
of derivatives which are salts, esters and amides which can be trans-
stable, non-hygroscopic  and storable. For         85 [Price 3s. 0d]    2
771,338 example streptomycin in the form of its                        For
streptomycin sulphate , the [err] is about sulphate and pantothenic acid in
the form of        18 mg. per 20g of mouse body weight, that
. its calcium salt can be stored satisfactorily          is to say with
this dose 50% of the test and are of low hygroscopicity. Therefore,
animals die. If a mixture of 18 mg. of strep- 5 when it is a question of
preparing a storable        tomycin sulphate and 4 mg of pantothenic powder
from these two components. When                 acid (in the form of the
calcium salt) is used vention can be carried out by working up
instead of 18 mg of streptomycin sulphate, streptomycin sulphate and the
calcium salt          only 35-40% of the test animals die. If 6 mg of
pantothenic acid to form a powder con-        of pantothenic acid are
added, the percentage 10  taining both these components. When
of animals which die is reduced to about solutions which can be injected,
on the other      25% and this percentage is reduced to about hand are
being prepared the components              14% if 8 mg of pantothenic acid
are added must be water-soluble and be stable in
and to less than 5% if 12 mg of pantothenic aqueous solution.
acid are added. In general, therefore, it is 15     According to one
preferred form of the                  sufficient if about 6 parts of
pantothenic acid present invention, which has proved to be              are
added to 10 parts of streptomycin sul- particularly valuble from a
therapeutic                        phate, although the invention is
obviously point of view a compound of the panto-
not to be restricted to the use of this ratio. thenic acid series which is
able to form a                       As regards streptomycin sulphate, with
20  salt is reacted with the basic antibiotic to               slow
intravenous injection (7.4 [err]/minute) form the pantothenic acid salt of
the anti-                 of a solution of 50 mg of streptomycin sul-
biotic and the resulting material is used in                phate
(calculated on streptomycin base) per this form as a medicine containing
both com-                cc. ,the lethal dose for a rat is 23.66 mg of
ponents. The pantothenic acid salts of the                  streptomycin
base (death by stopping respi- 25 said basic antibiotics of streptomycin,
di-                 ration). With the addition of 20% of panto-
hydrostreptomycin, neomycin and viomycin,                   thenic acid
(calculated on free streptomycin are novel highly effective products with
very               base), the lethal dose under the same con- low toxicity,
and represent a valuble                     ditions is 45.8 mg , i.e. the
lethal dose is addition to the antibiotic medicines which are
increased to about twice the amount by the 30 already in existence.
addition of 20 % of pantothenic acid. Preferably the pantothenic acid salts
are                  The toxic properties of dihydrostrepto- produced from
the basic antibiotic and the                  mycin per se are lower than
those of strepto- compound of the pantothenic acid series by
mycin, and a detoxication which is sufficient reacting a salt of the basic
antibiotic with a               in practice is obtained if even  smaller
,                         . 35   salt of the compound of the pantothenic
acid              amounts of pantothenic acid are added, for series, the
salt-forming components in such a               example 6 g. of pantothenic
acid to about case being so chosen that the basic anti-
30-40 g. of dihydrostreptomycin sulphate. biotic combines with the
pantothenic acid to                    With neoycin and viomycin ,
additions of form the pantothenic acid salt of the anti-
about 3 g. of pantothenic acid to 15 g. of 40   biotic. For example, the
sulphate of strepto-           neomycin, or to 25 g. of viomycin, are mycin
or of dihydrosteptomycin can without                    sufficient.
difficulty be reacted with an alkali or alka-                   The
pantothenic acid salts of the basic line-earth-metal salt, preferably the
calcium                  antiobiotics can be prepared in the form of salt,
of pantothenic acid in aqueous solution                 simple or mixed
salts and can be worked up 45  to form the pantothenic acid salt of
strepto-             to form medicines. 



mycin or dihydrostreptomycin.                                   The
advantageous effects which  can be As regards the proportions in which the
obtained by the use of the novel products of basic antibiotic and the
compound of the                       the present invention are apparent
from the pantothenic acid series are used or are
following data: 50  chemically reacted with one another, the
1) The bacteriostatic action of the basic anti- following should be stated:
biotics is not reduced by the addition of the Streptomycin calculated as
base has a                          pantothenic acid component.  This was
estab- molecular weight of 581.6 and one mol of
lished by tests in vitro on incubated hens' streptomycin is capable of
combining with 3                     eggs, white mice, guinea-pigs and
rabbits. 55   mols of a monobasic acid such as pqntothenic
The experiments in all cases led to the same  120 acid. This means that
581.6 parts of strepto-                   results. mycin are capable of
combining with up to                       2) The lowering of the toxicity
was checked 657 parts of pantothenic acid with the for-
by an aniamal test on a white mouse and mation of pantothenic acid salts of
strepto-                     showed the already mentioned strong lower- 60
mycin. Tests with animals and human beings                   ing of the
toxic properties. By way of     125 have shown that substantially smaller
amplification, it is pointed out that the dose amounts of pantothenic acid
than this are                           which is lethal for 505 of the test
animals able to eliminate the toxic properties of
[err] is 70 mg. per 20 g. of mouse body streptomycin or to reduce them to
an extent                          weight with the pantothenic acid
strepto- 65  which allows for it to be used in practice.
mycin, as compared with 18 mg. per 20 g.   130    771,338 of mouse body
weight with streptomycin sul- phate. The animal tests were confirmed by 3)
Experiments for suppressing functional 5  damage to the Nervus
Stato-acousticus, i.e. the derangement of balance and lowering of hearing
power, were confirmed by on a cat. The period of treatment eas 20 to 40
days. Whereas streptomycin and dihydro- 10  streptomycin produced
derangement from the fifteenth day, and the derangement generally existed
in a serious form between the 30th and 35th day, no neutrological
disturbances or other symptoms of secondary effects 15  occurred in any
case when chemical com- pounds or mixtures of substances in accord- ance
with the invention were used until the end of the test period. The toxicity
diagrams specific for streptomycin and dihydro- 20  streptomycin could also
be suppressed in connection with rats and guinea-pigs. The results of the
animal experiments could in the meantime be substantially confirmed in
clinical test on human beings. 25  Preparations which also contain other
components, such as penicillin, procaine- penicillin or
oxyprocaine-penicillin, in addition to streptomycin and pantothenic acid,
are preferably prepared by initially 



30  preparing the pantothenic acid salt of the streptomycin component and
then combining the salt which is obtained with the other com- ponent. If
salts, ester or amides of pantothenic 35   acid or other of the
aforementioned com- ponents of the pantothenic acid series are used as
components in the manufacture of the novel products, it is necessary to use
for the    4                              771,338 temperature. The
pantothenic acid salt of        WHAT WE CLAIM IS : the neomycin complex
which is obtained in         1. Pantothenic acid salts of the anti- this
manner is in the form of a white crystal-    biotics
streptomycin,dihydrostreptomycin      45 line mass which is very soluble in
water.         neomycin and viomycin and of salts of said 5   Example 8.
antibiotics. The procedure is basically the same as in   2. A new
antibiotic composition which Example 1, but viomycin sulphate and
contains streptomycin, dihydrostreptomycin, calcium pantothenate are used
as starting            neomycin, viomycin or a salt of one of the        50
materials. In this way, viomycin pantothe-        said antibiotics and also
contains pantothenic 10   nate is obtained as a crystalline mass which
acid or a functional derivative thereof such is very readily soluble in
water.                 as a salt , ester or amide of pantothenic acid,
Example 9                                          which in the living
organism can be trans- An aqueous solution of 5 gm of zinc panto-
formed into pantothenic acid or liberate this  55 thenate is added to an
aqueous solution of a      acid. 15   quantity of viomycin base. A mixture
of       3. An antibiotic composition as claimed viomycin pantothenate and
zinc sulphate is         in claim 2 , wherein the basic antibiotic is
obtained after freeze-drying.                      streptomycin sulphate or
dihydrostrepto- Example 10                                        mycin
sulphate and the other component is   60 20  15 Gm. of streptomycin
hydrochlorids/          an alkali metal salt or alkaline-earth metal
calcium chloride complex are mixed under          salt of pantothenic acid.
sterile conditions by mechanical stirring with     4. An antibiotic
composition as claimed 10 gm. of calcium pantothenate, care being
in claimed 2, wherein viomycin sulphate is taken that the humidity of the
surrounding         used as the salt of the antibiotic and zinc    65 25
air does not exceed 60%.                      pantothenate is used as the
salt of panto- Example 11                                          thenic
acid. 2 Gm. of hydroxy procaine penicillin , 6.5         5. A process for
the production of thera- gm. of sodium pantothenate are mixed in a
peutically active products, wherein the 30   sterile condition in an
atmosphere of less than    streptomycin, dihydrostreptomycin, neo-   70 60%
humidity.                                      mycin, viomycin or a salt of
the said anti- Example 12
biotics is reacted to form a chemical com- 13 Gm. of viomycin sulphate are
mixed in             pound, or is worked up to form a medicinal a sterile
container with 6 gm. of sodium              mixture with pantothenic acid
or a functional 35    pantothenate , care being taken that the
derivative of this acid which in the living   75 humidity of the
surrounding air does not               organism can be transformed into
panto- exceed 60 %.                                          thenic acid or
which can liberate this acid. Example 13
6.  The new salts of pantothenic acid and 7.7 Gm. of dihydrostreptomycin
sulphate                  antibiotic preparations described with refer-
[err]  



4        771,338 temperature. The pantothenic acid salt of             WHAT
WE CLAIM IS: the neomycin complex which is obtained in
1.Pantothenic acid salts of the anti- this manner is in the form of a white
crystal-        biotics streptomycin, dihydrostreptomycin,   45 line mass
which is very soluble in water.             neomycin and viomycin and of
salts said 5    Example  8.
antibiotics. The procedure is basically the same as in               2. A
new antibiotic composition which Example 1 , but viomycin sulphate and
contains streptomycin, dihydrostreptomycin, calcium pantothenate are used
starting                          neomycin, viomycin or a salt of one of
the   50 materials. In this way , viomycin pantothe-          said
antibiotics and also contains pantothenic                           . 10
nate is obtained as a crystalline mass which     acid or a functional
derivative thereof such is very readily soluble in water.
as a salt, ester or amide of pantothenic acid, Example 9
which in the living organism can be trans- An aqueous solution of 5gm. of
zinc panto-            formed into pantothenic acid or liberate this    55
thenate is added to an aqueous solution of a          acid. 15  quantity of
viomycin sulphate corresponding          3. An antibiotic composition as
claimed to 5 gm of viomycin base. A mixture of                   in claim 2
wherein the basic antibiotic is viomycin pantothenate and zinc sulphate is
streptomycin sulphate or dihydrostrepto- obtained after freeze-drying.
mycin sulphate and the other component is   60 Example 10
an alkali metal salt or alkaline-earth metal 20   15 Gm. of streptomycin
hydrochloride/              salt of pantothenic acid. calcium chloride
complex are mixed under               4. An antibiotic composition as
claimed sterile conditions by mechamical stirring with          in claim 2
,wherein viomycin sulphate is 10 gm of calcium pantothenate , care being
used as the salt of the antibiotic and zinc    65 taken that the humidity
of the surrounding               pantothenate is used as the salt of panto-
25     air does  not exceed 60%.                              thenic acid .
Example 11                                                         5. A
process for the production of thera- 2 Gm of hydroxy procaine penicillin ,
6.5                peutically active products, wherein the gm of
dihydrostreptomycin sulphate and 2.5            streptomycin,
dihydrostreptomycin, neo-  70 gm of sodium pantothenate are mixed in a
mycin , viomycin or a salt of the said anti- 30      sterile container in
an atmosphere of less than         biotics is reacted to form a chemical
com- 60% humidity.                                        pound , or is
worked up to form a medicinal Example 12
mixture, with pantothenic acid orr a functional 13 Gm of viomycin sulphate
are mixed in                  derivative of this acid which in the living
75 a sterile container with 6 gm of sodium                  organism can be
transformed into panto- 35  pantothenate, care being taken that the
thenic acid or which can liberate this acid. humidity of the surrounding
air does not                          6. The new salts of pantothenic acid
and                   ELKINGTON & FIFE, exceed 60%.
antibiotic preparations described with refer-          Consulting Chemists
and Chartered Example 13                                              ence
to any of the Examples.                                   Patent Agents ,
7.7 Gm of dihydrostreptomycin sulphate                            7.
Therapeutically active products when-                Bank Chambers, 329
High Holborn, 40  are mixed under sterile conditions with 2.5      ever
produced by the process claimed in                 London, W.C,1. gm of
panthenol by mechanical trituration                            claim 5.
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