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Abstract

A method for producing aqueous ortho-phthalaldehyde

b

solutions which comprises introducing an acetal of the

o-phthalaldehyde 1into water and subsequently setting a
pH < 7 by adding an acid, whereupon, then at a
temperature between 10°C and 90°C, the acetal 1is
converted 1into the o-phthalaldehyde by eliminating the

F

corresponding alcohol, and also use of OPA acetals for

producing these solutions.
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Method for producing agueous ortho-phthalaldehyde

solutions

The invention relates to a method for producing agueous

ortho-phthalaldehyde solutions from ortho-
phthalaldehyde acetals.

Agqueous solutions of ortho-phthalaldehyde (OPA) are

used 1n the Dbiocide sector. In particular, these

solutions are used 1n the sector of high-activity

disinfection of endoscopes, and also for the

disinfection of medical eqguipment.

—

Hitherto, agqueous solutions of OPA have been produced

by dissolving an appropriate amount of OPA 1n water.

OPA 1s a solid and occurs 1n crystalline form and, 1n

this form has some disadvantages, since 1t 1s toxic and

leads to skin irritations, so that handling OPA 1s made

difficult and considerable safety ©precautions are

s auad

required 1in formulating aqueous OPA solutions. In

addition, OPA has a tendency to cake, as a result of

which, firstly problems occur 1n charging, and secondly

lengthy dissolution processes are required.

OPA itself 1is produced, as described, for example 1n
EP 0 839 789, by saponifying ligquid OPA acetals which

act as storage compounds for OPA. The saponification 1is

performed in accordance with the above literature by

hydrolysis at a pH between 0 and 7 usling mineral acids,

such as HCl, H,S0,, H3PO,;, or organic acids, such as

acetic acid, formic acid, p-toluenesulfonic acid or

|-

~hanesulfonic acid.

me

The use of OPA or OPA acetals for producing agueous

OPA-glutaraldehyde solutions which are likewise used 1in

the Dbiocide sector i1is disclosed, for example, by

EP 0 843 966, according to which an agqueous OPA-

glutaraldehyde solution 1s obtained by cleavage of an
OPA acetal 1n agqueous glutaraldehyde solution and

removing the alcohol which 1s eliminated.
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It was an object of the present invention to produce agueous

gr—

OPA solutions with the disadvantages of the use of crystalline

OPA belng avoided.

The present invention therefore relates to the production of

aqueous ortho-phthalaldehyde solutions which comprises

ﬁ
—

introducing an acetal of the o-phthalaldehyde into water and

subsequently setting a pH < 7 by adding an acid, whereupon,
then at a temperature between 10°C and 90°C, the acetal 1is

converted into the o-phthalaldehyde by eliminating the

corresponding alcohol.

ﬁ

According to another aspect of the present invention, there 1s

provided a method for producing an aqueous ortho-phthalaldehyde

solution which comprises the steps of: (a) forming a precursor

solution by introducing an acetal of the o-phthalaldehyde 1into

water, (b) acidifying the precursor solution to a pH </ by

adding an acid to the precursor solution, (c) forming an

F

aqueous ortho-phthalaldehyde solution consisting of ortho-

phthalaldehyde, water and the eliminated corresponding alcohol

by bringing the acidified precursor solution obtained according

to step (b) to a temperature between 10°C. and 90°C. to thereby

convert the acetal into o-phthalaldehyde by eliminating the
corresponding alcohol, and (d) retaining the corresponding

alcohol eliminated according to step (c) in the agueous ortho-

phthalaldehyde solution so as to aid in the dissolution of the

converted o-phthalaldehyde therein.

In the inventive method, an OPA acetal is 1introduced or
emulsified into water and dissolved by hydrolysis. As OPA

acetal, dialkylacetals (open-chain acetals) or
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dialkoxyphthalanes (cyclic acetals of OPA) having 1 to 6 carbon

atoms 1in the alkyl molety come 1nto consideration. Preference

is given to dialkoxyphthalanes or dialkylacetals having

1 to 4 carbon atoms in the alkyl moiety, particularly

preferably having 1 to 2 carbon atoms 1n the alkyl moiety.

According to the invention, sufficient acetal 1s 1ntroduced

into water and dissolved, so that after acidifying, a 0.025 to

9% strength by weight agueous OPA solution 1s obtained.

Preference is given to 0.05 to 5% strength by weight solutions,

particularly preferably 0.5 to 2% strength by weight solutions.

It must be noted here that the equilibrium 1in the agqueous

solution, according to 1H-NMR, lies at 25% OPA, and /5% OPA

hemiacetals.

In order to obtain more highly concentrated solutions, it is

S

possible to add to the solution a solubilizer, for example

polyethylene glycol, or water-miscible solvents from the group

-

of ketones, for instance N-methylpyrrolidone, acetone, etc.,

the aldehydes, for
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instance glutaraldehyde, etc., as a result of which

OPA-concentrations up to 50% by weight can be obtained.

To convert the acetal to OPA, an acid 1s added to the

agqueous solution so that a pH of less than 7 1s set.

As acid, mineral acids, for instance sulfuric acid, HCI

etc., or organic acids, for instance formic acid,
acetic acid, glyoxylic acid, etc. come into
consideration. Preferably, sulfuric acid, glyoxylic

aclid or formic acid is used.

The pH should be below 7, ©preferably up to 5,

particularly preferably up to 3.

The cleavage 1s performed at a temperature of 10 to
90°C, ©preferably at 20 to 50°C. Preferably, the

solution 1s stirred.

If the acetal 1s placed 1n water, there 1s first a

2-phase emulsion which only converts 1nto a homogeneous

solution after the pH 1s set to below 7.

It 1s advantageous 1n the 1inventive method that,

compared with the use of OPA 1itself, more highly
concentrated solutions (9% compared with ©5%) can be
produced, since the alcohol eliminated by the

P

acldification favors the digsolution of the OPA formed.

If appropriate, after the cleavage, the resultant

aqueous OPA solution can be neutralized, or set to a pH

of 4 to 10, prefterably up to 8, for example by adding
inorganic bases such as NaHCO;, NaOH, KOH, etc.

In addition, 1f desired, the alcohol being eliminated

"

can pbe removed from the solution by distilling 1t off,

as a result of which, however, the solubility 1is

reduced agaln to 5%.

Furthermore, in addition to the abovementioned

solubilizers, other customary aids, for 1nstance

stabilizers, antioxidants, fragrances, dyes, etc. can
be added to the solution produced according to the

invention.
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The agueous OPA solutions produced according to the

invention are particularly suitable for wuse 1in the

biocide sector and are distinguished, 1in particular, by

the fact that, first, the final production step for OPA

1s omitted due to the direct use of the acetal, which

saves costs and, secondly, significant handling

P

advantages are given by the use of the OPA acetal.

The 1nventive production of the agueous OPA solutions,

however, can also be performed in automated

disinfection apparatuses.

The invention further relates to the use of OPA acetals

as starting material for the production of agueous OPA

solutions which are used i1n the biocide gector.
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Example 1:

P

OPA solutions of different concentrations were produced

from OPA dimethylacetal-water-acid mixtures.
The reaction conditions (acid used, pH, temperature,

% by weight) and the time until a clear homogeneous

solution was obtained (complete cleavage) are apparent

from the tables hereinafter.

Table 1) pH: 1.0 using sulfuric acid

Time at 25°C to Time at 35°C to Time at 45°C to

clear solution clear solution clear solution
A B (min) : (min) : (min) :
0.7 0.5 15 7.5 3.75
1.3 1 15 7.5 3.75
2.7 2 30 15 7.5
4.0 3 40 20 10
5.4 4 45 22.5 11.25
6.7 5 60 30 15
8.1 6 80 40 20
9.4 7 S0 45 22 .5
10.7 8 150 75 37.5
13.4 S 330 165 82.5

A: OPA-acetal concentration used in % by weight

B: OPA concentration in solution in % by weight

Table 2) pH: 2.0 using sulfuric acid

Time at 25°C to clear

A B solution (min):
1.3 1 15
4.0 3 120
9.4 7 400

Table 3) pH: 2.0 using glyoxylic acid:
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Time at 25°C to clear

A B solution (min) :
0.7 0.5 30
1.3 1 60
2.7 2 90
4.0 3 120
6.7 5 480

Table 4) pH: 2.0 using acetic acid

Time at 25°C to clear

A B solution (min) :
0.7 0.5 15
1.3 1 20
2.7 2 60
4.0 3 120
5.4 4 240

Table 5) pH: 2.0 using formic acid

Time at 25°C to clear

A B solution (min) :
1.3 1 20
2.7 2 90
4.0 3 150
5.4 4 300
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CLAIMS:
1. A method for producing an aqueous ortho-

0

phthalaldehyde solution which comprises the steps of:

(a) forming a precursor solution by introducing an

5 acetal of the o-phthalaldehyde into water,

(b) acidifying the precursor solution to a pH </ Dby

adding an aclid to the precursor solution,

(c) forming an aqueous ortho-phthalaldehyde solution

ﬁ

consisting of ortho-phthalaldehyde, water and the eliminated

10 corresponding alcohol by bringing the acidified precursor

solution obtained according to step (b) to a temperature

between 10°C. and 90°C. to thereby convert the acetal into

o-phthalaldehyde by eliminating the corresponding alcohol, and

(d) retaining the corresponding alcohol eliminated

15 according to step (c¢) in the aqueous ortho-phthalaldehyde

p—

solution so as to aid 1n the dissolution of the converted

o-phthalaldehyde therein.

2 . The method as claimed 1in claim 1, wherein the acetal

of the o-phthalaldehyde 1s a dialkylacetal or a
20 dialkoxyphthalane having 1 to 6 carbon atoms in the alkyl

moliety.

3. The method as claimed in claim 1, wherein step (b) 1s

practiced by adding to the precursor solution a mineral acid or

an organic acid.

25 4. The method as claimed in claim 1, wherein the

precursor solution is acidified to a pH up to 3.
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5. The method as clalmed 1n claim 1, whereln the aqgueous

o-phthalaldehyde solution obtained by steps (a) through (d)
contains between 0.025 to 9% by weight o-phthalaldehyde.

0. The method as claimed in claim 1, further'Comprising’

adding to the precursor solution a solubilizer which is at

F

- polyethylene

least one selected from the group consisting o:

glycol, N-methylpyrrolidone, acetone and glutaraldehyde.

7. The method as claimed 1n claim 1, further comprising

adding to the precursor solution at least one aid selected from

—
==

the group consisting of stabilizers, antioxidants, fragrances

and dyes.

3 . The method as claimed 1n claim 1, further comprilsing

after step (c) the step of neutralizing the aqgueous
o-phthalaldehyde solution to a pH of 4 to 10 by adding a base

thereto.

9.  The method as claimed in claim 1, wherein the aqueous

ortho-phthalaldehyde solution is produced in an automated

disinfection apparatus.

10. The method as claimed in claim 3, wherein the mineral

ﬁ

acid 1s at least one selected from the group consisting of

sulfuric acid and hydrochloric acid.

11. The method as claimed in claim 3, wherein the organic

acid is at least one selected from the group consisting of

formic acid, acetic acid and glyoxylic acid.
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12. An aqueous ortho-phthalaldehyde solution which

conslsts of o-phthalaldehyde, water and a corresponding alcohol

— ——

eliminated by an acidified reaction of an acetal of the

o—phthalaldehyde.'
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