 for example salts of cyclohexyl-o-cresotic acid.
- possible to use mixtures of the said compounds, for exam-
ple aqueous solutions containing, in addition to 20% of
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The 'pr_esent 1nvent1on relates to the -.selubilizatien of -
- insoluble or practically insoluble organic co
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2

“used in whlch the compounds are freely seluble SO that
| after the addition of the pre-dissolved compounds to the

~ aqueous solution of the solubilizer, the proportion by

5

- volume of the organic solvent or sclvent mixture used for

previously dissolving remains smail.

- The true aqueous solutions of Water-msoluble organic
cempeumds prepared with the use of alkali metal, cal-

- cium, magnesium or lithium salts of cyclohexyl-salicylic

- acid, hippuric acid or cyclohexyl-salicyluric acid are used

ipounds and

to the aqueous solutions thereby produced through the -

use of certain salts, particularly the hereinafter specified

- salts of cyclohexyl-salicylic acid, hippuric acid and cyclo-.

hexyl-salicyluric acid, and mixtures thereof, and their
alkyl and cycloalkyl substitution preducts wherein the

15

alkyl group contains 1 to 6 carbon atoms, i.e., is a lower -

- alkyl group, especially those in Wthh the cyclohexyl
- radical is in the 5-position. = |

. Because of their insolubility in Water rnany Organic
compounds are prevented from finding their full range of
~uses and/or are utilizable only with partial effectiveness.
In numerous instances it has been impossible to prepare -

true aqueous solutions of such compounds although such

“are greatly to be desired.

Typical water-insoluble organic compeunds to which
this invention is applicable are cytostatics such as actino-
mycin C or actinomycin F,, antiblotics such as nystatin

~and the antibiotic from Streptomyces resistomycificus
(Chemische Berichte 87 (1954) 1460-1469), sparingly-
soluble strpetomycin salts, sulfonamides such as 2-sulfa-

nilamido-4,6-dimethvlpyrimidine, diuretics such as di-

20

- freeze-drying dissolves clearly in 125 ml. of water.
solution contains 40 mg of actinomycin C per ml.
- water, actinomycin C is soluble only to the extent of

25
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~mycin C per ml.

phenylmethane-4,4’-disulfonamide and 1,3-dimethyl-2,6- -

dihydroxypurine (theophylline), vitamins such as lacto-
flavin and vitamin A acetate, plant protectives such as
phyllomyem natural and synthetic dyestuffs such as ali-
zarin, alkannin and p-dimethylaminoazobenzene, Sudan
blue, Sudan red, cosmetics, pest control agents and dis-
infectants, |

According to the invention there are used as solubiliz-
ers not only salts of cyclohexyl-salicylic acid, hippuric
acid and cyclohexyl-salicyluric acid, but alse alkyl or

~ cycloalkyl substitution products of these compounds with'

alkyl or cycloalkyl radicals containing 1-6 carbon atoms,
It is also

cyclohexyl-salicylic acid sodium salt, 5%, 10%, 15% or

20% of hippuric acid sodium salt, or, in addition to 20%

of hippuric acid sodium salt, 5%, 10%, 15% of cyclo-

- hexylic acid sodium salt, or solutions containing spar-

ingly water-soluble salts, for example cyclohexyl-salicylic
acid magnesium salt, and readily water-soluble salts, for

example hippuric acid sodium salt.

In order to produce aqueous solutions of the alkali

"metal (sodium and potassium), calcium, magnesium or

lithium salts of cyclchexyl-salicylic acid, hippuric acid. or

cyclohexyl-salicyluric acid, the acids are dissolved in an

equivalent amount of alkali or the corresponding bicar-

bonate with slight heating, and the solutions, after cool-

ing, are adjusted to pH 7.040.2 and filtered.

For producing true aqueous solutions of water-insoluble

organic compounds, these compounds are stirred or shaken
with an aqueous solution of the solubilizer for a pro-

- longed time, if desired with slight heating; or the water-
“insoluble organic compeunde_ are previously dissolved in
- a water-miscible organic solvent, e.g., ethanol, acetone,

dioxane or tetrahydrofuran, and this solution is added to
an aqueous solution of the solubilizer. For previously

dissolving the water-insoluble organic compounds, or-
ganic solvents or selvent mixtures should preferably be -

'70 nesium salt and 150 g. of hippuric acid sodium salt.

35

10-
removal of the solvent or solvents-is carried out by

directly or after removal of the solvent or solvents, The
vacuum distillation, freeze-drymg, spray drying or in a
thin layer evaporator,

- The - fellowmg 011—11m1tat1ve exa
invention:

. ples 1llﬂst_rateﬂ the .
Example 1 B

5 g of aetmemyem C are dISSOIVEd in 30 ml of tetra-

| hydrofuran and to this solution are added 110 ml. of a

60% aqueous solution of the sodium salt of hippuric
acid and the solution is freeze-dried. The residue after.
The

In

G.5 mg per ml
| Example'z

10 g. of actinomycin C are dissolved in 50 ml. of
acetone. The acetone solution is added to 450 ml. of a
2% aqueous solution of the sodium salt of 5-cyclohexyl-
salicylic acid. 'l“he selutlon contams 20 mg of actmo-'

Exam ple 3

10 g. of actinomycin C are dlssolved in 50 ml, of

Facetene, the acetone solution is added to 100 ml, of a

- 10% aqueous solution of the sodium salt of 5-cyclohexyl-

salicylic acid and the solution freeze-dried. The residue
after freeze-drying dissolves clearly in 100 ml. of water.

- The solution contains 100 mg. of actmomycm C per ml.
40 |

| Example 4 o
10 g. of actinomycin C are dlssolved in 50 ml. of tetra-

hydrofuran. The solution is added to 1380 ml. of a 4%

~ aqueous . solution of the sodium salt of 5-cyclohexyl-o-

45

- cresotic -acid. The solution contams 7 mg_ of actino-

mycin C per ml,
» Example 5

6 g of actinomycin C are dissolved in 50 ml. of tetra-

hydrofuran The solution is added to 950 ml. of a 13%

b0
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aqueous solution of the magnesium salt of hippuric acid.

- The solution contains 6 me. of actinomycin C per ml

Example 6

8.5 g. of actmomyeln C are dissolved in 30 ml. of
tetrahydrofuran and added to a 10% aqueous solution

of the lithium salt of hippuric. acid. The solution con-

t.»,.,ms 17 mg. of actinomycin C per ml

60

Example 7

5 g of aetmomycm C are dlssolved in 25 ml of tetra-
hydrefuran the solution is added to 100 ml. of a 7%

aqueous solution of the lithium salt of 5-cyclohexyl-

. drying dissolves clearly in 100 ml. of water.

65

salicylic acid and freeze-dried. The residue after freeze-
The solu-
tion contains 50 mg. of aetmemycm C per ml .

] Example s -
12 g of aetmomycm C are dissolved in 50 ml. of tetra-

'hydrefuran and the solution is added to 950 m] of an
-- aqueous solution containing 130 g. of h1ppur1e acid mae—- |

The-'-'

~ final solutlen contains 12 mg. of actmomycm C per ml



Example 9
25 g. of actinomycin C are dissolved in 75 ml. of tetra-

hydrofuran and the solution is added to 925 ml. of an

aqueous solution containing 25 g. of 5-cyclohexyl-
salicylic acid magnesium salt and 150 g. of hippuric acid

sodium salt. The solution contains 25 mg. of actinomy--

cin C per ml, |
Example 10

3.5 g. of actinomycin C are shaken with 500 ml. of a
solution containing 20 g. of 5-cyclohexyl-salicyluric acid
sodium salt (sodium salt of 2-hydroxy-3-cyclohexylben-
zoyl-glycine) and 20 g. of S-cyclohexyl-salicylic acid
sodium salt in water until the actinomycin dissolves.
The solution contains 70 mg. of actinomycin C per ml.

Example 11

2 g. of actinomycin F; are previously dissolved in 30
ml. of tetrahydrofuran and to this solution are added
170 ml. of a 4% aqueous solution of the sodium salt
of 5-cyclohexyl-salicyluric acid (sodium salt of 2-hy-
droxy-5-cyclohexylbenzoyl-glycine). The solution con-
tains 10 mg. of actinomycin F; per ml. 'The normal
solubility of actinomycin F,; in water is the same as
actinomycin C.

Example 12

 33.7 g. of crystalline nystatin (125X 10 units of nysta-
tin) are stirred with 30 ml. of dimethyl-sulphoxide and
added to 970 ml. of a 10.4% aqueous solution of the
sodium salt of 5-cyclohexylsalicylic acid. The solution
contains 33.7 mg. of nystatin per ml. The normal solu-
bility in water of nystatin is only 0.23 mg. per mi. |

Example 13

260 mg. of the antibiotic from Streptomyces resisto-

mycificus are dissclved in 5 ml. of tetrabydrofuran and
995 ml. of a 12.5% aqueous solution of the scdium salt
of 5-cyclohexyl-salicylic acid are added thereto. The
solution contains 260y of the antibiotic of Strepromyces
resistomycificus per ml. The normal solubility in water

is only 2+ per ml.
Example 14

30 g. of the streptomycin salt of 5-cyclohexyl-o-cresot-
ic acid (1 mol of streptomycin per 3 mols of 5-cyclo-
hexyl-o-cresotic acid) are stirred with 100 ml. of a 40%
aqueous solution of the sodium salt of hippuric acid until
the streptomycin salt dissolves. The solution contains
300 mg. of streptomycin salt per ml. The normal solu-

bility in water is 0.8 mg. per ml.
Example 15

16 g. of the streptomycin salt of 5-cyclohexyl-o-cresot-
ic acid (1 mol of sireptomycin per 3 mols of 5-cycio-
hexyl-o-cresotic acid) are stirred with 100 ml. of a 15%
aqueous solution of the sodiuin salt of 5-cyclchexyl-
salicylic acid until the streptomycin salt dissolves. The
~ solution contains 160 mg. of streptomycin salt per mi.
The normal solubility in water is 0.8 mg. per ml..

- Example 16

12 g. of diphenylmethane-4,4'-disulphonamide are dis-
solved in 30 ml. of acetone, and 970 ml. of a 20%
aqueous solution of the sodium salt of hippuric acid are
added. The solution contains 12 mg. of diphenylamide-
4,4’-disulphonamide per ml. It is filtered under sterile
conditions through a Seitz filter, filled under sterile con-
ditions into 8.4 ml. phials and freeze-dried. The normal
water-solubility of diphenylmethane-4,4’-disulphonamide

is 0.2 mg. per ml.

Example 17

10 g. of diphenylmethane-4,4’-disulphonamide are dis-
solved in 30 ml. of acetone, and 470 ml. of a 12.5%
aqueous solution of the sodium salt of 5-cyclohexyl-
~ salicylic acid are added. The solution contains 20 mag.
- of diphenylmethane-4,4’-disulphonamide per ml.

W
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Example 18
30 g. of 2—su1phonamido-4,6-dimethylpyﬂmidine are

sha%(en with 2000 ml. of a 40% aqueous solution of the
sodium salt of hippuric acid at room temperature until

‘the 2-sulphonamido - 4,6 - dimetaylpyrimidine dissolves

completely., The solution contains 15 mg. of 2-sulphon-
amido-4,6-dimethylpyrimidine per ml. The normal
water-solubility of 2-sulphonamido-4,6-dimethylpyrimi-
dine is 0.6 mg. per ml. | |

Example 19

50 g. of theophylline (1,3-dimethyl - 2,6 - dihydroxy-
purine) are shaken with 500 ml. of a 40% aqueous solu-
tion of the sodium salt of hippuric acid at room tempera-
ture until the theophylline dissolves completely. The
solution contains 100 mg. of theophylline per ml. The
solubility of theophylline in water is 4 mg. per ml

Example 20

15 g. of lactoflavin (vitamin B,) are kneaded with
1000 ml. of a 40% solution of the sodium salt of hip-

puric acid until the lactoflavin dissolves completely. The

solution contains 15 mg. of lactoflavin per ml. The nor-
mal solubility in water is 0.2 mg. of lactoflavin per ml.

Example 21

17 g. of lactoflavin (vitamin B,) are shaken with 1000
ml. of a 15% aqueous solution of the sodium salt of 5-
cyclohexyl-salicylic acid until the lactoflavin dissolves
completely. The solution contains 17 mg. of lactofiavin

per ml.
Example 22

1.1 g. of vitamin A acetate are dissolved in 10 ml
of acetone and slowly introduced into 190 ml. of a 15%
aqueous solution of the sodium salt of 5-cyclohexyl-
salicylic acid. . The solution contains 5.5 mg. of vitamin

A acetate per ml., ie., 16,000 immunization units of

40
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vitamin per ml.

About 0.05 mge. of vitamin A acetale
per ml. are normally soluble in" water.

Example 23

1.2 g. of vitamin A acetate are dissolved in 10 ml. of
acetone and the solution is added to 90 ml. of a 20%
aqueous solution of the sodium salt of 5-cyclohexyl-
salicylic acid in which 13.5 g. of sodium hippurate are
also dissolved. The solution contains 12 mg. of a vitamn
A acetate per ml., i.e., 35,600 1.U. of vitamin A per ml.

Example 24

10.7 o. of phyllomycin are dissolved in 100 ml. of di-
oxane and diluted with 15 ml. of 1 N sodium hydroxide
solution. This solution (93 mg. of phyllomycin per ml.)
is poured into 2480 ml. of a 10% aqueous sclution of
the sodium salt of 5-cyclohexyl-salicylic acid. The solu-
tion contains 4.12 mg. of phyllomycin per ml. Phyllo-
mycin is practically water-insoluble.

Example 25

4.92 g, of ‘phyllomycin are dissolved in 150 ml. of di-
oxane and diluted with 75 ml. of 0.1 N sodium hydroxide

 solution and 25 ml. of water. This solution (19.7 mg. of

00

phyllomycin per ml.) is poured into 2250 ml. of a 2.2%
agueous solution of the sodium salt of 5-cyclchexyl-
salicyluric acid (sodium salt of 2-hydroxy-5-cyclohexyl-
benzoyl-glycine). ‘The solution contains 1.97 mg. of
phyllomycin per ml.

Example 20

10.2 g. of phyllomycin are dissolved in 300 ml. of di-

“oxane and diluted with 150 ml. of 0.1 N sodium hydroxide

solution and 50 ml. of water. This solution (20.4 mg. of

‘phyllomycin per ml.) 1s poured into - a second solution

containing 350 g. of hippuric acid sodium salt and 150

o, of 5-cyclohexyl-salicylic acid sedium salt in 4500 mi.

of water. The final solution contains 7% of hippuric




.

acid sodium

| : Example 27
33 g of allzarm (1, 2- dihydmxyanthlaqmmne) are

_Shahen with 1000 ml. of a 15% aqueous solution of the

~ sodium salt of hippuric acid until the alizarin dissolves

- salicylic acid until the dyestuff
- solution contains 125 mg. of Sudan blue/ htre
: mal selubﬂlty in Water is 0.4 mg. / 11tre |

per ml.

'Emm ple 28

'11 g. of alizarin

~shaken with 1000 ml. of a 15% aqueous solution of the
sodium salt of 5-cyclohexyl-salicylic acid, pH 7. 3+0.1, o’

until the dyestuff dissolves completely T he solution con-

| tams 11 mg. of alizarin per ml.

Example 29

35

- g. of alkannin [.3—(.2-methoxy S-hydroxy-pentene-
~ 2-yl)-5,8,-dihydroxy-naphtnoquinone-1,4] are shaken with
1000 ml of a 15% aqueous solution of the sodium sait

3 180,795

- salt, 3% of 5-cyclohexyl-salicylic amd sodi-
um salt and 2. 04 mg. of phyllomycin per ml.

| Example 35 .
5 g, of 3 - muthoxy 4 - NN - dlethyl . carbamldo--

methoxyphenylaceuc amd-n—-propyl ester are dissolved

- completely. The solution contains 33 meg. of alizarin
The solublhty Gf ahzarm i1 dlstﬂled water s
- 0.08 mg per ml. . I - -10'

(1 2~ dthydrmyanthraqumone) are . '

while shaking in 66.7 ml. of a 60% aqueous solution of
- the sodium salt of hippuric acid and the volume 1s made

up with water to a total of 100 ml. The solution con-
tains 50 mg. of 3-methoxy-4-N N—dlethyl-carbamldomelh-
oxyphenylacetlc acid-n-propyl ester per ml o |

B Example 36

5 g of 3-methoxy-4-N N—dlethyl-cal banudomethoxy- |
phenylacetlc acid-n-propyl ester are dissolved while shak-

~ing in 50 ml. of a 60% aqueous solution of the sodium -

20

of 5- cyclohexyl-sahcyhc acid until the dyestuff dissolves

completely. The solution contains 3.5 mag. of alkannin -

per ml Alkanmn 1s insoluble in water.
| | Exampfe 30

7.6 g, of alkaﬂmn [3- (2-methoxy-S-hydmxy-pemene-z-

 y1)-5,8- dlhydroxynaphthoqumone 1,41 are shaken with

1000 ml of an aquieous solution containing 200 g. of 5-
cyclohexyl-salicylic acid sodium salt and 150 g. of hip-

- puric acid sodium salt until the dyestuff dissolves com-

~salt of hippuric acid, 10 ml. of 1,2-propane-diol are added  _
ade up with water to a total of 100

and the volume is 1
The solution contains 50 mg. of 3-meth0xy—4-N N-
dl-ethyl carbam1domcthoxyphenylacetm amd n - propyl
ester per ml.

The invention thus makes it pc:-ss1ble to prepare true, o

clear, aqueous solutions of many water-insoluble or spar-

- 1ngly soluble organic compounds in a comparatively sim-~ '
- ple but highly effective manner, thereby widening the

~ range and efﬁcacy of usefulness of such compounds, par-

by this invention have

ticularly since relatively concentrated solutions can be
produced. True agueous solutions of the kind provided
nanifold advantages not hereto-

" fore available as will be understood.  The solubilized

30

pletely. The final solution contains 20% of 5-cyclohexyl-

' ~salicylic acid sodium, 15% of hlppunc acrld sodmm salt

and 7 6 mg of alkanmn per ml.
. Emmple 31 .
0.7 g. of padmethylammoazobenzene are shaken with

1000 ml. of a 15% aqueous solution of the sodium salt
of S-cyclohexyl-salicylic acid until the dyestuff dissolves

- completely. The solution contains 700 mg. of p- dlmethyl—._
‘The normal solubility of p-dl- -'
| methylamlnaambenzene in water 15 1 mg. /htre |

aminoazobenzene/ litre.

Example 32 ) |
125 mg. of Sudan blue are shaken wrth 1000 ml of a

40

15% aqueous solution of the sodium salt of 5- cyclohexyl-
~ lithium salts of cyclohexyl-salicylic acid, hippuric acid

| - Example 33 | |
80 mg of Sudan red B are shaken wuh 1000 ml of a

~ 15% aqueous solution of the sodium salt of S-c:yclohexyl-' :

- salicylic acid until the dyestuff dissolves completely. The

~ solution  contains 80 mg. of the Sudan red/litre.
normal solublhty 111 water is 0.5 mg./ litre.

E:mm ple 34

15 . of 3-methoxy—4 N, N—-dwthyl—carbalnldamethbx}f-

-phenylaceuc acid-n-propyl ester (B.Pt. 210-212° C./

0.7 mm. Hg) are shaken with 100 ml. of an aqueous

- solution containing 20 g. of 5-cyclohexyl-salicylic acid
sodium salt and 15 g. of hippuric acid sodium salt until.

the whole dlssolves

3:methoxy - 4 - NN - diethyl- carbammometh@xypheﬂyl-

The normal solubility
of 3 - methoxy - 4 - N,N - d1et]1yl carbamidomethoxy-
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acetic ac1d-n-pmpy1 ester per ml.

phenylacetlc acld-—n-pmpyl ester in water is (} 5 mg per ml

dissolves completely. The:
‘T'ine nor-

The.
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"The solution contains 150 mg. of 65

compounds have enhanced or increased utility for the
- purposes for which said compounds are- intended to be
used. As mentioned above, the aqueocus solutions of the
~invention may or may not contain an organic solvent in o
 which th_e organic compound is ruadﬂy soluble and which
- solvent is miscible with water.
- 35 ‘vent is not desired in the final solution, it is removed in
|  not throw the dissolved organic compound out of solu-
~.tion. The expressmn, true solution, as used herein means
that the organic compound is actually dissolved as dis-

Where the. organic sol-

any suitable or convenient manner and its. removal does

t1ngu13hed from a colloidal snlutlon or a sus,pensmn
‘What is claimed is: | | | |
1. An aqueous solution of actmomycm C contammg

at least about: 12 times as much actinomycin C in solution

as is normally soluble in the same amount of water, said '

o 45"_301111‘,1011 comprising, in addition to water and actinomy-
cin C, a solubilizing agent selected from the group con-

'31st1ng of the sodium, potassium, calcium, magnesium and

‘and cyclahexylsahcylurlc acid and their alkyl and cyclos

- 50 ‘alkyl substitution products wherein the alkyl group has.

1 to 6 carbon awms and mmtures of sald solubﬂlzmg

agents.

2. An aqueous solution according to clalm 1 Wherem" -

| ﬂ:ere is present an organic solvent in which the acnnomy- o

55 ¢in C is readily soluble and Wthh solvent is miscible with

Water |
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