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COMPLETE SPECIFICATION.
Novel Antibiotically Active Products.

We, CeEMiE GrUNENTHAL G.onb.H of
Stelberg im Rheinwed, Germany, a body
corporate  organised wvnder the laws of
Germany do hereby declare the invention,
for which we pray ihat a patent may be
graated to us, and thn method by waick it
is to be perforraed. be padicadacly de-
scribed in and by the foLowing statement_:---

The present invendon relates to mnovel
antibiciically active products, which are
chemica! compounds or wistures of sut-
stances.

It is known that the basic antibjotics of
stieptoinycin, dinydiostreptomydin, the neo-
mycin produced {rom Streptomyces fradiae
azd the viomycin (the word vicraycen twing
2 Registered Trade Mark) produced from
Streptomyces puniceus have valuable anti-
biotic propettics. The antibiotic vicmnycin
a0d malts of vicrayein, end o procass far their
prodiiction, are cescribed and claimed in
Specificatinn No. 687500.

The said antibiotics are used in medical
practice as such, or in the foan of sals or
i the form of preparaiicns corntaining thera
in 2ssceiation with other medicines. Unfor-
tunately, the said antibiotics nroduce in the
iturnan aud animal body a seiies of secondary
eilects which greatly unpede their practicad
use.

Secondary effects which a~e particularly
known are disturbances of the hearmng and
of the equilibriuin, singing in the ears, an
inclination to vomnit, ard kidnev troutles.
Although for = loag time eforts have been
made to eliminate or reduce the secondary
effects, it has so far not been possible for a
sadsfactory sowtivn to be found for these
problems.

It has row; been fourd that pantothenic
acid, its. functional derivatives such as its
salts, esters and amides which can be trans-

[Pnce 353, Od.l ff.l’:'a 35‘ '{,‘-

foaned in the iiving orgavism into panto-
theric acid or whick liserate thic acd, are
able in a surprisingly simple and effective
rnanner- to eliminate the secondary effects of
the said antibiotics, so tnat in this way possi-
bilitiec of new therapeatic uses ave provided
ta these Gelds. Examples of compounds of
this kind are pantotherwic acid, its salfs,
pantothenal, pantothenic acid lactone, panto-
thenol, pantothenic acid amides and esters of
pantothenic acid, in which the hydrexyl
groap of peartuthenic acid is esterifizd with wr

- acid, for example phospboric acid, acetic acid

or phthalic acid, or the carboxyl group of
pantothenic acid is esterified with an alcohot,
for exaraple a .Am;_ohyt.n“ aicolwl coataining
from: ope 0 six cartsa atoms or inositol.

The present invention provides a process
for the production of therapeutically active
products, wherein streptomnycin, dinydye-
steeptomyycin, neomycin, vioraycin or a sait
of ove of the said aniibistics it weacted to
form a chemical compound, or is worked vp
to formm a medicinal mixture, with panto-
thenic acid or a {unchional derivative ¢! this
acid which in e living cigansm can b
transformed into pantothenic acid or which
can liberate this acid.

The process of the invention is caried out
Ly converting the basic andblotic with a
pantotheric acid componeni of the Jesired
kird into a medicine which czn be dispensed
in a homogenesus form, such as an ointment
or a sowuhicax wiich can be injected, which
owitment cor solrion contains Doth com-
ponents and is dispensed in this form 4o the
patients. The choice of the components de-
pends on the use for which the medicine is

repared in  any individual case. For
example, if @ storable powder is to be pio-
duar=d, it is recommended ts use beth com-
ponents in the form of derivatives which are
stable, non-hygroscopic and siorable. ¥or
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zaeple} streptomycin in the form of is
sulphaic and pantothenic acid in the form of
i3 calilot i salt ‘can be stored satsfacworily

tipf low hygroscopicity. Therefore,
3 qraestion of prepaiing a storable
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‘sulphate and the calcium salt
ic acid %o farm & powder con-
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prepared the components
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b series W’JJ is atle % ’orra a
:te(" with the basic antibiotic to
pa.ntothemc ac1d salt of the anti-

already i m Pxn:tenre

Plﬁ!.‘el'ab)y the pautothenic acid salts are
mdumiﬁnm the basic aatibicdc aud ihe
oom;.}wm b me pmntnth=n i ocxd “nes l-y

biots; 2oa0 1)L1=s mtn 1he pani othemr acid 17
formﬁ”pantotherw acid salt of the ani-
biotic..; For example, the sulphate of strepto-
mycic ‘o of dﬂlydrostrcptomycm can without
dffical Bé reacted with an a'kali or alka-
line-earth-metal s:l¢, preferably the calcinm
salt, of pantothenic acid in aqueous solution
to form the pantothenic acid salt of strepto-
naycin of d;hydmstxeptomycm

As sugards the proporticns ir whick
basic antbictic end the cormpaund of

‘acid series are used or

chemically reacted with one another,
following should be siated:

Steephoraycin calenlafed 25 bese has a
maolecslar, weight of 581.6 ard ooe mol af
streptomycin is capable of combining with 3
mols of a monobasic acid such as pantothenic
acid. This means that 581.6 parts of strepto-
mycin are capsDi: of cembining with up to
&r pal"e, of ‘pantothenic acid with the for-
riarion of pantothenic acid salts of strepto-
myadin. Tests wiih animals and human beings
have shoemn  ihat  substavtially  smaller

the
the
are

the

zanocnts of pantothenic acid than this are.

able 10 eliminate the foxic properties of
streptomycin or to reduce them to an extent
which aidows for it to be used in practice.

anti obiotics can be prepared in the formof salt,

derivatives such as

its
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For streptomycin sulphate, the DL, is about
i8 mg. per 20 g. of muuse Dody weight, that
is to say, with this dose 50%, of the test
apima’s die. 1fa mixiure of 18 mg. of sinez-
tomycin sulphate and 4 mg. of ]va'ﬁethem':.
acid (in the form of the calcium salt) is used
mnstead of 18 mg. of streptomym quphate
caly 85-20%, cf the tes! anivals die. IS mg.
of pantothienic awcid 23v added, the perceriage
of animals which die is rediced to about
25%,, and this percentage is reduced to about
149, if & my. of pantothenic aaa are added
ard to less than 59 i 12 12g. of pantethenic
atdd are added. In generd), therefore, it is
sufficient if ahou! 6 parts of pantothenic acid
are added to 10 paris of streptomycin sul-
phate, althougn the invention is obviously
net to be restiicied to tha use of this ratio.

As regards streptomycia suizhate, with
slow inhavenons injection (7.4mm®/mipute)
of a solution of 50 meg. of streptomycin sui-
phate (calculated on strepromycin base) per
cc., the lethal dose for a rat is 23.66 mg. of
st =pto~1y~:m bate (death by stopping respi-
ration). With the addition of 209, of panto-
thenic acid (calculated on free streptomycin
base), the lethal dose undei the same con-
Jitiorss is 45.8 mg., re. the lethal dose i
increased 10 abwout twice the amount by the
addition of 209/, of pantothenic acid.

The toxic properties of dihydrostrepto-
mycm per se are lower than those of sizeplo-
myvcin, and a detoxication which is sufiicient
in praciice s obtained i even smaller
amounts of pantothenic acid are added. for
exampie 6 g. of pantothenic acid to about
3040 g. of dihydrostreptomycin sulphate.

With neormyan and viomycin, additons of
about 8 g. of pantotberic acid o 15 g. of
neomycin, or to 25 g. of viomywin, are
sufficient.

The pamiotheric acid salts of the basic
antbiotics cap be prepared in tbe fonn of
simple or rrixed salts and can be worked up
to form medicines.

Tie advantageous efiects which can be
obtaized by the nse of the novel producis of
the preseni inventioo are apparent fro the
following; data:

1) The bacteriostatic action of the basic anti-
biotics is not reduced by the addition of the
panteihenic acid component. This was estab-
liched by tes's 1 witre on incubated hens
epgs, white mice, guinea-pigs and rabbits.
The experiments in all cases led to the same
cesult.
2} The lowering »f the oxicity was checked
by an animal test on 2z white mouse and
showed the alteady mentioned strong lower-
mg of the toxic properties. By way of
ax*}phﬁ ation, it is poiated out that the dose
ich s lethal for 509 of the test animals
(DLM,) is 70 mg. per 20 g. of mouse body
weight with the pantothenic acid strepto-
mycin, as compared with 18 mg. per & g.
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the dlinical results. :

¢y Experiments for sappressing functionai
damaze to the Nervus State-acousticus, i.c.
the derangement of balance and lowering of
Learing power, were carried out, inter alia,
on a cat. The period of treatment was 20 to
40 days. Whereas streptoreycia encl Ghydre-
streptormycin produced derangement from the
fifteenth day. and the derangement generally
existed in a serious form between the 30th
and 35tk day, ao pewrvlogicad disturbances
or other symptoms ¢f sceondary effects
occurred in any case when chemical core-
pounds ot mixtures of svbstances in accord-
ance witn the invention were used uniil ibe
codl of the fest perind. 'Lhe texicity diagrams
specific. for streptomycin  and  diiydro-
streptomycin could also be suppressed in
ccnmection with rats and guinea-pigs. The
results of the animal experimenis could in
the meastime be substantially cordirmed in
clinical test on human beings.

Prepamtions which also contain other
components, such as penicillin, procaine-

willin ~ or oxyprocaine - pexicillii, in
addition to streptomycin and partothenic
acid; are preferably prepared by inilially
preparing the pantotheric zcid salt of the
streptomycin componert and then combining
ithe sali which is obtained with the otier com-
wat,

If salis, esters or amides of pantothenic
arid or cther ¢f the aforementioncd com-
ponents of the pantothenic acid series are
used 4s compotents in the manufaccare of the
- movel products, it & neceswury #0 tse tor tha
fonnation of ite pantothenic acid comporent

0 sech sterting substances as are not able to

develop any effects which are injurious to the
Irauan or animal body when the pantothenic
acid eomponerd is split off in the acimad o1
horaan b(:dj'.

_The following Examples furiher illustrate
the invention.

Fxample 1.

A solution of 14.56 gm. of streptomycin
sulphate in 30 cc. of water is mixed with an
aqueous solution of 14.22 gm. of calcium
pantothenate. The clear reaction solution is
left overnight in a refrigerator, the solution
js filtered off from the calcium sulphate
formed and the clear filtrate is concentrated
by evaporation in vacuo at 0°C. Strepto-
mycin pantothenate is obtained in a practi-
cally quantitative yield as a white crystalline
‘mass, which is very soluble in water. The
‘pew salt decomposes between 130 and 140°C.

Example 2. -
The procedure is as in Example 1, but 14.6

gm. of dibydrostreptomycin sulphate and

14.22 gm. of calcium pantothenate are used

as starting materials. The vield is about 869,
of the theoretical. The sait decomposes be-
tween 130 and 140%C. It iz very solable in
weler.

Example 3. - ,

2.5 Cc. of water are added o an ini-
mate minture of thcee 2mounts of strepto-
niyein selphate and dikydrostrepiomyain st~
phate which each rorrespend to 0.5 gm. of
streptomycin and dihydrostreptomycin base,
and 0.25 gin. of caiciama pantothenate, and
tue mixture is thoyounghly agitated for a
tertain fine, after whick the reaction is com-
plete. A mixture of streptomycin pentothe-
nate, dihydrostieptomycin paniothenate and
calcium sulphate is formed.

Examble ¢.

70 Mz. of penicillin-G-endium, 400 mg. of
procaine penicillin, an amount of dihydro-
strepornycin sulphate corresponding to 500
1ng. of dibydrestrzpromycm bas: and 200
ng. of caldan pantothenzte are intimately
mixed and stirred with 2.5 cc. of water. The
reaction of the dihydmstreptomycin sulphate
wita the calddum pantothenate ‘o Yorm di-
hydmostieptarcycin pantothensle asd cadcium
sulphate i3 scmplete after thorough agitetion.

Exainple 5.

40 Mg. of oxyprocaice penicilling 1.3 gm.
of dihvdrostreptoreyain solphate and 508
mz. of caldum partothenate are thoreughly
mixed and then 8 cc. of water are added.
The suspension is shaken for some finie,
after which the reaction of the diaydic-
steplociyon  sulpheie  with  the exlium
nantothenate to form dihydrostreptomycin
pantothenate and c2lcium suiphate 15 com-
plete.

Exemple 6.

12.8 Gm. of ctreptomyciu sulpbate are
mixed with 12.6 gm. of sodinm pantothenate
in a sterile container by mechanical stirring,
the humidiny of the ambient air 2ot exxceedizg
809%,. The resulting product is not appreci-
ably hygroscopic. This is surprising, because
both starting components are very hygro-
scopic. At least a part of the starting com-
ponents are caused by the mechanical tritura-
tion to react to form streptomycin pantothe-
nate and sodium sulphate.

Example 7.

A concentrated aqueous solution of the
sulphate of the neomycin complex is slowly
mixed while stirring with a concentrated
aqueous solution of calcium pantothenate
until calcium sulphate is no longer pre-
cipitated. The mixture is left to stand over-
night in the refrigerator. The calcium sul-
phate is then filtered off and the water is
vaporised under reduced pressure at a low
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this muanier is in the form of a white crystal-
line mass “#hick 15 very coluble in water.

Example 8.

The procedure is basically the same as in
Example {, but viomycin sulphate and
cilcium pantothenate are uvsed as starting
matericls. Ia this way, viomy«in pantothe-
nate is chtained as a crystalline mass which
is very readily soluble in water.

Example o.

An aqueous solution of 5§ gm. of zinc panto-
tbenzte is added to an aqueous solution of a
quantity of viomycin sulphate corresponding
{o 5 gm. of viomycin base. A mixture of
viomycin pantotiienate and zinc sulphale is
obtaiued after frecze-diying.

Evample 10.

13 Gm. of streptoraycir hydrochloride/
criciom chloride coimmplex are mixed under
sterile conditions by macharnical stirring with
10 gm. of calcium pantethenate, care being
taken that the humidity of the surrounding
air does not exceed 609%,.

Example 1r

2 Gm. of hydroxy procaine penicillin, 6.5
gm. of dihydrostreptomycin sulphate and 2.5
zm. of sodium pantothenate are mixed in a
sterile corisiner iz an atmosphere of less than
$50%, hvmidity.
Exampie ra.

13 G, of viomycin sslphate are mixed in
a sterile container with 6 gn. of sodium
paitotherate, care being taken that the

humidity of the surrounding air does not
exceed 60°.

Example rj3.
7.7 Gm. of dihydrostreptomycin sulphate
are mixed under sterile conditions with 2.5

gm. of panthenol by inechanical trituration
te feom a waiform preparation.

WHAT WE CLAIM Is:

1. Pantothenic acid salts of the anti-
biotics streptemyuin, Cihydrostreptomywin,
zeorayein and viomycin and of salts of said
an‘ibiotics.

2. A new antibiotic composition which
contains streptomnycin, diliydrostieptomycin,
neorayein, wviomyecia or a salt of vne of the
said antibiciics and also corizins pantoih:nic
acid or a functionzl derivative thereof such
as a salt, ester or amide of pantothenic acid,
which in the living organism can be irans-
fonned into pantothenic acid or liberate this
acid.

3. An antibiotic crmposition as claimed
in Claim 2, wherein the basic antibiotic is
streptomycin sulphate or dihydiostrepto-
mycin suiphate and e other compeaent i3
az alkali metal salt o alkaline-earilh metal
calt of paptothenic acid

4. An antibiotic composition as claimed
in Claim 2, wherein viomycin sulphate is
used as the salt of the anwbiotic and zmc
pantothenate is used as the salt of panto-
“henlc acid. ’

5. A process for the production cf thera-
peuticaily active producis. wherein the
streptomyein,  dihycrostreptomyycin,  nec-
mycin, viomycin or a salt of the said ant-
biotics s reacted to form a chemice] com-
pound, ot is worked np fo form a mediciual
mixture, with pantothenic acid or a functional
derivative of this acid which in the living
organism can be irwisfornmed into panio-
thenic acid or which can liberate this acid.

6. The new salts of pantothenic acid and
antibiotic preparations described with refer-
ence to any of the Examples.

7. Therapcutically active produdis when-
ever produced bv the process claimed in
claim 5.

ELKINGTON & FIFE,
Consulting Chemists and Chartered
Patent Agencs,

Bank Chamibers, 328 iiigh Holborn,
L:ndon, W.C.1,

Agents for the Applcants.

Belfist . Printed for Her Majesty's Stationery Oftice, by MNicholsan & T2ass, L=d.-—1956.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which copies may be obtained.
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Tae procedure is basically the same as in
Exampie 1, but viemycm sulphate and
calciom pantothenate are used 1z stariing
materials. In this way, viemycie pentethe-
nate is obtained as a crystalline mass which
Is very reacily soluble in water.

Ezample o.

An aqueous solation of 5 gm. of zive panto-
thenate is added to an aqueous solution of a
quantity ol viomycin suiphate corresponding
to 5 g, of viommycin base. A mixture of
vieraycin. pantothenate and zinc sulptate is
obtained =fter freeze drving.

Evample ro.
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calcizm chloride complex arz mixed wader
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2 Gm. of hydroxy procaire penicillin, 6.:
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g, of sodiurx paniothenave are mixed in
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60%, humidity.
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13 Gm. of viorycin suiphat2 are mixed @n
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'WHAT WE CLAIM [S:

{. Pantotienic add salts of the anti-
biotics streptomycin, dihydrostreptomycin,
neomycio and viomyceiz and of salts of said
entibiotics.

2. A new antibiotic composition which
contaius sireptornycin, dihydrostreptomycin,
necmgycin, viomycain or a salt of one cf the
szid antbintics and 2ls0 contiins pantsthenic
acid or a functional derivative thercof such
as a salt, ester or amide of pantcthenic acid,
which in the living organism can be trans-
formed intc pantothenic acid or liberate this
€l 1].

2. An cntibiotic compositicn s claimed
in Claim 2, wherein the basic antibiotic is
stteptomycin  sulphate or dihydrostrepto-
mycin sulphate and the sther component is
ao aikali meiel salt or alialine-carth metal
salt of paufothenic acid.

4. An antibiotic composition as claimed
in Claim £, wherein viomycin sulphate is
uzed a3 the sat of the antibictic and zinc
pantotiierate is used as the selt ¢f panto-
thenic acid. ’

5. A process for the production of thera-
peutically active products, wherein the
streptomycin,  dihydrostreptomycin, neo-
mycin, viomycin oc a salt of the said ent
bictics is teacted to form a cheraical com-
pound, or is worked up to form a medicinal
mixture, with pantothenic acid or a functional
derivative of fais acid whica i the living
ofgenista can be transformec into pmio-
thenic acid or which cas liberate this acid.

6. The new salts of pantothenic acid and
antibiotic preparations described with refer-
uce te any of the Examples.

Y. Therapeutically active products ahen-
ever produced by the prozess claimed in
claim 3.

ELKINGTON & FIFE,
Consulting Chemists and Chartered
FPaient Agents,

Bank Chambeis, 3%$ High Holborn,
London, W.C.1,

Agents for the Applicants.
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