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Inhibition of the Asexual Reproduction of Fungi

This invention relates to the use of monoterpenes, sesquiterpenes
and/or diterpenes and derivatives thereof for inhibiting the asexual
propagation of fungi and to filter media, adhesives, building materials,
building auxiliaries, textilés, pelts, paper, skins or leather, laundry
detergents, cleaning compositions, rinse agents, hand washing
preparations, manual dishwashing detergents, machine dishwashing
detergents and compositions for finishing building materials, building
auxiliaries, textiles, pelts, paper, skins or leather which contain
monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof.

Fungi and especially molds cause serious problems in the field of
building biology because the spores which they release into the air are
often allergenic. Combating such fungi with biocides often involves an
Increased risk of resistance buildup so that, after a time, new antimicrobial
agents have to be found to act against the now resistant microorganisms.
Moreover, biocides are not always ecologically and toxicologically safe.
Unwanted effects of the spread of molds include, in particular, discoloration
(for example on walls, jointing compounds and other bathroom surfaces)
which is caused by pigmented spores.

Delicate textiles, such as silk or microfibers for example, are being
increasingly made up into articles of clothing which can only be washed at
30 or 40°C. However, fungi such as, for example, the human-pathogenic
Candida albicans are not destroyed at those temperatures. After a fungal
Infection in particular, these fungi - which adhere to articles of clothing - can
lead to re-infection.

Accordingly, antimicrobial agents which either inhibit the growth of
the fungi (fungistatic agents) or destroy them (fungicides) have hitherto
been used. The antimicrobial agents used for this purpose are often non-
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selective, i.e. act both against bacteria and against fungi. The
disadvantage of this is that corresponding biocides or biostatics used, for
example, in laundry detergents and cleaners pollute the wastewater and
hence also functionally impair the microbial stages of wastewater treatment
plants.

It has surprisingly been found that the use of monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof on or in materials
infested by fungi suppresses the spread of the fungi without actually
destroying them.

Accordingly, the present invention relates to the use of
monoterpenes, sesquiterpenes and/or diterpenes and derivatives thereof
for inhibiting the asexual propagation of fungi.

In the context of the invention, the term “asexual propagation”
encompasses In particular sporulation, budding and fragmentation.

Advantageously, the fungi are neither growth-inhibited nor destroyed
by the use according to the invention; their asexual propagation is merely
inhibited or suppressed. The selection pressure for the buildup of
resistances is therefore minimal.

Another advantage of the invention is that, compared with fungicides
or fungistatic agents, monoterpenes, sesquiterpenes and/or diterpenes or
derivatives thereof are active in low final concentrations so that there is little
risk of unwanted side effects.

In a preferred embodiment of the present invention, the
monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof are
used to inhibit sporulation. Sporulation in the present context is understood
to be the formation both of propagation forms, for example conidiae,
gonitocysts, sporangiospores, arthrospores, blastospores and their
associated organs (for example conidiophores), and of permanent forms
(for example chlamydospores).

Since mold spores are ubiquitously present in room air, mold
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infestation cannot basically be prevented.  However, inhibiting the
sporulation of growing fungal colonies enables the risk of a mold allergy to
be considerably reduced and the spread of the fungus to be completely
stopped or significantly delayed. Discoloration through sporulation is also
greatly reduced or completely prevented.

In one particular embodiment, the monoterpenes, sesquiterpenes
and/or diterpenes or derivatives thereof may be selected from alcohols, for
example farnesol and ethers thereof, acids, for example farnesolic acid,
and esters thereof and other monoterpenes, sesquiterpenes and

diterpenes bearing functional groups. Both the trans-isomers and the cis-
isomers are suitable. Also included are a-farnesene (3,7,11-trimethyl-
1,3,6,10-dodecatetraene) and p-farnesene (7,11-dimethyl-3-methylene-
1,6,10-dodecatriene) and nerolidol (3,7,11-trimethyl-1,6,10-dodecatrien-3-
ol) and bisabolene, sesquiphellandrene, zingiberene, cadinene, aryl
tumerone, tumerone, xanthorrhizole, vulgarene and (3-selinene. Preferred

monoterpenes are, for example, a- and (-ocimene, linalool, linalyl acetate,

carenes, terpineols, nerol, nerolic acid, geraniol, geranic acid, a- and [3-
phellandrene and/or thujone; geraniol, linalool and/or thujone are
particularly preferred. Examples of diterpenes are geranyl geraniol
(3,7,11,15-tetramethyl-2,6,10,14-hexadecatetraen-1-o0l) and isomers and
derivatives thereof. Plant extracts containing mono-, sesqui- and/or
diterpenes (for example geranium oil, rose oil, orange blossom 0il, lavender
oil, jasmine oil, basil oil, citronella oil, cypress oil, cedar leaf oil, coriander
oil, rosewood oil, pimento oil, ginger oil or clove oil) may also be used. In
one particularly preferred embodiment, the monoterpenes, sesquiterpenes
and/or diterpenes or derivatives thereof are selected from farnesol and
farnesolic acid, farnesol being most particularly preferred.

In one particular embodiment, the monoterpenes, sesquiterpenes
and/or diterpenes are used in such final concentrations that they are
neither fungicidal (i.e. do not destroy fungi) nor fungistatic (i.e. inhibit the
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growth of fungi). One particular advantage of this embodiment is that the
risk of resistance to the substances used being built up is fairly minimal
because the fungi are neither destroyed nor growth-inhibited. The
minimum concentrations at which there is still no inhibition of growth and
the minimum inhibiting concentrations themselves may readily be
determined in known manner.

In another particular embodiment, the monoterpenes,
sesquiterpenes and/or diterpenes are present in concentrations of
0.000001 to 3% by weight. One particular advantage of this embodiment is
that only small concentrations of these substances need be present to
reduce or substantially completely prevent the asexual propagation of the
fungi. The monoterpenes, sesquiterpenes and/or diterpenes or derivatives
thereof are preferably used in concentrations of 0.00001 to 1% by weight
and more especially in concentrations of 0.0001 to 0.5% by weight.
Concentrations of 0.0001 to 0.1% by weight are particularly preferred.

The concentrations which lead to the desired result in the end
product are significantly lower than those mentioned because dilutions
have to be taken into account for many products. For laundry detergents, a
dilution factor (ratio of detergent concentrate to water) of 1:20 to 1:200, for
example, can be expected. The dilution ratio for laundry detergents is often
between 1:60 and 1:100, for example 1:80. In the final in-use solution,
concentrations of 0.0001 to 1% by weight in particular have a particularly
good adhesion-inhibiting effect. Concentrations of 0.001 to 0.1% by
weight, for example 0.01% by weight, are preferably used.

For farnesol, concentrations of 0.001 to 1.5% by weight and more
especially 0.01 to 0.8% by weight would be suitable.

The monoterpenes, sesquiterpenes and/or diterpenes or derivatives
thereof usable in accordance with the invention are particularly suitable for
inhibiting the asexual propagation of all the fungi listed in the stock lists
“DSMZ - List of Filamentous Fungi” and “DSMZ - List of Yeasts” of
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the DSMZ (Deutsche Stammsammiung von Mikroorganismen und
Zellkulturen GmbH, Braunschweig). The lists are available on the internet
at the following address: http.//www.dsmz.de/species/fungi.htm or
hitp://www.dsmz.de/species/yeasats.htm.

The monoterpenes, sesquiterpenes and/or diterpenes or derivatives
thereof usable in accordance with the invention are particularly suitable for
inhibiting the asexual propagation of fungi. Such fungi include, for
example, the human-pathogenic species of the Ascomycota,
Basidiomycota, Deuteromycota and Zygomycota classes, more particularly
any species of the geni Aspergillus, Penicillium, Cladosporium and Mucor,
and the human-pathogenic forms of Candida..

The Ascomycota include in particular all species of the geni
Aspergillus, Penicilium and Cladosporium. These fungi form spores which
have a strong allergenic potential on contact with the skin or the respiratory
tract. The Basidiomycota include, for example, Cryptococcus neoformans.
The Deuteromycota include all geni known as molds, more particularly
those which cannot be assigned to the Ascomycota, Basidiomycota or
Zygomycota class through the absence of a sexual stage.

The monoterpenes, sesquiterpenes and/or diterpenes or derivatives
thereof usable in accordance with the invention are particularly suitable for
inhibiting sporulation in all species of the genus Aspergillus, more
particularly in species selected from Aspergillus aculeatus, Aspergilius
albus, Aspergillus alliaceus, Aspergillus asperescens, Aspergillus awamori,
Aspergillus candidus, Aspergillus carbonarius, Aspergillus carneus,
Aspergillus chevalieri, Aspergillus chevalieri var. intermedius, Aspergillus
clavatus, Aspergillus ficuum, Aspergillus flavipes, Aspergillus flavus,
Aspergillus foetidus, Aspergillus fumigatus, Aspergillus giganteus,
Aspergillus humicola, Aspergillus intermedius, Aspergillus japonicus,
Aspergillus nidulans, Aspergillus niger, Aspergillus niveus, Aspergillus
ochraceus, Aspergillus oryzae, Aspergillus ostianus, Aspergilius
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parasiticus, Aspergillus parasiticus var. globosus, Aspergillus penicillioides,
Aspergillus phoenicis, Aspergillus rugulosus, Aspergillus sclerotiorum,
Aspergillus sojae var. gymnosardae, Aspergillus sydowi, Aspergillus
tamarii, Aspergilius terreus, Aspergillus terricola, Aspergillus toxicarius,
Aspergillus unguis, Aspergillus ustus, Aspergillus versicolor, Aspergillus
vitricolae and Aspergillus wentii.

In a particularly preferred embodiment, the monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof usable in
accordance with the invention are most particularly preferred for inhibiting
sporulation in species of the genus Aspergillus selected from Aspergillus
flavus and Aspergillus nidulans.

The present invention also relates to laundry detergents, cleaning
compositions, rinse agents, hand washing preparations, manual
dishwashing detergents, machine dishwashing detergents and
compositions for treating filter media, building materials, building auxiliaries,
textiles, pelts, paper, skins or leather which contain monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof suitable for
inhibiting the asexual propagation of fungi.

The present invention also relates to filter media, building materials,
building auxiliaries, textiles, pelts, paper, skins or leather which contain
monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof
suitable for inhibiting the asexual propagation of fungi and/or which have
been treated with a composition according to the invention.

The paper, textiles, pelts, skins or leather is/are treated in known
manner, for example by immersion in a suitably concentrated solution of a
composition according to the invention.

The filter media, building materials or building auxiliaries are treated,
for example, by mechanical incorporation or application of a suitably
concentrated solution of a composition according to the invention in or to
the filter media, building materials or building auxiliaries.
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The building materials or building auxiliaries treated in accordance
with the invention are preferably selected from adhesives, sealing
compounds, surfacing compounds and coating compositions, plastics,
lacquers, paints, plaster, mortar, screed, concrete, insulating materials and
primers. Particularly preferred building materials or building auxiliaries are
jointing compounds (for example silicone-containing jointing compounds),
wallpaper pastes, plaster, carpet adhesives, silicone adhesives, tile
adhesives.

Sealing compounds and, more particularly, jointing compounds
typically contain organic polymers and, in many cases, mineral or organic
fillers and other additives.

Suitable polymers are, for example, the thermoplastic elastomers
described in applicants’ DE-A-3602526, preferably polyurethanes and
acrylates. Suitable polymers are also mentioned in applicants’ DE-A
3726547, 4029504 and 4009095 and in DE-A19704553 and DE-A
4233077, of which the full disclosures are included herein.

The sealing compounds and, more particularly, jointing compounds
may contain aqueous or organic solvents. Suitable organic solvents are
hydrocarbons, such as cyclohexane, toluene or even xylene or petroleum
ether. Other solvents are ketones, such as methylbutylketone, and
chlorinated hydrocarbons.

The sealing compounds may also contain other rubber-like
nolymers, including relatively low molecular weight, commercial types of
polyisobutylene, polyisoprene or even polybutadiene styrene. Degraded
natural rubber or neoprene rubber may also be used. Itis even possible to
use types still liquid at room temperature which are commonly referred to
as “liquid rubber”.

The sealing compounds according to the invention may be used to
join materials of various different kinds to one another or to seal them. The
materials in question are, primarily, concrete, glass, plaster and/or
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enamels, ceramic and china. However, moldings or profiles of aluminium,
steel, zinc or even plastics, such as PVC or polyurethanes or acrylic resins,
may also be joined or sealed. Finally, the sealing of wood or wood
materials to various other materials is also mentioned.

The stability of jointing compounds is generally attributable to the
addition of fine-particle solids — also known as fillers. These fillers may be
divided into organic and inorganic types. Preferred inorganic fillers are, for
example, chalk (coated or uncoated) and/or zeolites. The zeolites may
also act as drying agents. A suitable organic filler is, for example, PVC
powder.

The fillers generally make a key contribution to the sealing
compound having the necessary inner cohesion after application so that it
does not run or bulge out from vertical joints. The additives or fillers
mentioned may be divided into pigments and thixotropicizing fillers — also
known in short as thixotropicizing agents.

Suitable thixotropicizing agents are any of the known types, such as
bentones, kaolins or even organic compounds, such as hydrogenated
castor oil or derivatives thereof with polyfunctional amines or the reaction
products of stearic acid or ricinoleic acid with ethylenediamine. It has
proved to be particularly favorable to use silica, more particularly pyrolysis
silica. Other suitable thixotropicizing agents are substantially swellable
polymer powders, for example polyacrylonitrile, polyurethane, polyvinyl
chloride, polyacrylates, polyvinyl alcohols, polyvinyl acetate and the
corresponding copolymers. Particularly good results are obtained with fine-
particle polyvinyl chiloride powder. Besides the thixotropicizing agents,
coupling agents, such as mercaptoalkyl silane for example, may also be
used. It has proved to be useful in this regard to use a monomercaptoalkyl
trialkoxysilane. Mercaptopropyl trimethoxysilane, for example, is
commercially available.

The properties of a jointing compound can be further improved by
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adding other components to the polymer powder used as thixotropicizing
agent. Such components fall into the category of plasticizers or swelling
agents and swelling auxiliaries used for plastics. Plasticizers from the class
of phthalates, for example, may be used. Examples of suitable compounds
from this class are dioctyl phthalate, dibutyl phthalate and benzyl butyl
phthalate. Other suitable classes of compounds are chloroparaffins, alkyl
sulfonic acid esters, for example phenols or cresols, and fatty acid esters.

Suitable swelling auxiliaries are low molecular weight organic
substances which are miscible with the polymer powder and the plasticizer.
Representatives of swelling auxiliaries such as these can be found by the
expert in the relevant textbooks on plastics and polymers. Preferred
swelling auxiliaries for polyvinyl chloride powders are esters, ketones,
aliphatic hydrocarbons, aromatic hydrocarbons and alkyl-substituted
aromatic hydrocarbons.

The pigments and dyes used may be any of those already used for
the applications in question, such as titanium dioxide, iron oxides and
carbon black.

In order to improve stability in storage, stabilizers, such as benzoyl
chloride, acetyl chioride, toluenesulfonic acid methyl ester, carbodiimides
and/or polycarbodiimides, may be added to the sealing compounds, as
already known. Olefins containing 8 to 20 carbon atoms have proved to be
particularly effective stabilizers. Besides their stabilizing effect, these
stabilizers can also act as plasticizers or swelling agents. Preferred
stabilizers are olefins containing 8 to 18 carbon atoms, particularly if the
double bond is in the 1,2-position. The best results are obtained when the
molecular structure of these stabilizers is linear.

By using monoterpenes, sesquiterpenes and/or diterpenes and
derivatives thereof in accordance with the invention for inhibiting the
asexual propagation of fungi, the problem of biocide resistance being built
up is avoided. Where the monoterpenes, sesquiterpenes and/or diterpenes
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or derivatives thereof are used in building materials and building auxiliaries
susceptible to molds, more particularly in sealing compounds and
especially jointing compounds, several desirable effects are achieved
through the inhibition of sporulation:

a) discoloration by pigmented spores is prevented,
b) the spread of the mold infestation is delayed,
C) the release of allergens is reduced.

In another preferred embodiment, the present invention relates to
wallpaper adhesives containing 0.000001 to 3% by weight monoterpenes,
sesquiterpenes and/or derivatives thereof suitable for inhibiting the asexual
propagation of fungi. Wallpaper pastes of aqueous solutions of
hydrocolloids, such as methyl cellulose, methyl hydroxypropyl cellulose or
water-soluble starch derivatives. Aqueous dispersions of fiim-forming high
molecular weight, such as polyvinyl acetate, may also be used, particularly
in conjunction with the cellulose and starch derivatives already mentioned.

The filter media used may be any of the known types providing they
are suitable for use in water or air filter systems. Filter materials of
cellulose, glass fibers, PVC fibers, polyester fibers, polyamide fibers, more
particularly nylon fibers, nonwovens, sintered materials and membrane
filters are particularly mentioned.

The concentration of the monoterpenes, sesquiterpenes and/or
diterpenes or derivatives suitable for inhibiting the asexual proagation of
fungi in the compositions according to the invention may be varied within
wide limits by the expert according to the conditions under which the
preparations are used.

The laundry detergents and/or cleaning compositions according to
the invention contain 0.000001 to 3% by weight of monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof suitable for
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inhibiting the asexual propagation of fungi. Concentrations of 0.00001 to
1.0% by weight and more especially 0.0001 to 0.5% by weight are
particularly preferred. In a most particularly preferred embodiment, the
laundry detergents and cleaning compositions contain 0.0001 t00.05% by
weight of these compounds.

The compositions according to the invention are produced to
standard formulations known to the expert. The monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof suitable for
Inhibiting the asexual propagation of fungi are preferably added to the
ready-to-use compositions although, if desired, they may also be added
during the production process.

Inhibiting the asexual propagation of fungi on textiles or plastic
surfaces often prevents re-infection of already infested parts of the body.
Inhibiting the asexual propagation of fungi on ceramics, plastics or metals
reduces the risk of infection of re-infection without contaminating the skin,
mucous membrane or wastewaters with fungicidal or fungistatic
components. Catheters and other surgical instruments and/or prostheses
made of plastic or metals can also be kept largely free from fungi by the
use of monoterpenes, sesquiterpenes and/or diterpenes or derivatives
thereof suitable for inhibiting the asexual propagation of fungi.

In another particular embodiment, monoterpenes, sesquiterpenes
and/or diterpenes or derivatives thereof suitable for inhibiting the asexual
propagation of fungi are added to laundry detergents and/or cleaners. In
particular, modern textile fibers which cannot be washed with heavy-duty
detergents or at high temperatures cannot be completely freed from fungi
by typical light-duty detergents or washing temperatures of 30 or 40°C.
One advantage of using such substances usable in accordance with the
Invention in laundry detergents and cleaning compositions is that articles of
clothing can be kept free from fungi despite minimal wastewater pollution
and a low risk of resistance buildup.
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According to the invention, monoterpenes, sesquiterpenes and/or
diterpenes or derivatives thereof suitable for inhibiting the asexual
propagation of fungi may also be added to cleaning compositions used for
cleaning hard surfaces, for example floors, tiles, plastics and other hard
surfaces in the home, more particularly in humid rooms (for example
bathrooms) or in medical practices. Here they are able to prevent the
unwanted discoloration of surfaces through the formation of colored spores
(for example black from Aspergillus niger). Discolored shower curtains and
other bathroom textiles can also be kept free from discoloration by spores.

In the context of the invention, laundry detergents and cleaning
compositions are understood in the broadest sense to be surfactant-
containing preparations in solid form (particles, powders, etc.), semisolid
form (pastes, etc.), liquid form (solutions, emulsions, suspensions, gels,
etc.) and gas-like form (aerosols, etc.) which, to achieve an advantageous
effect in use, contain one or more surfactants, normally besides other
components typical of the particular application. Examples of such
surfactant-containing preparations are surfactant-containing laundry
detergent preparations, surfactant-containing cleaners for hard surfaces or
surfactant-containing fabric conditioning preparations which may be solid or
liquid or even present in a form which comprises solid and liquid
components or partial amounts of the components alongside one another.

The laundry detergents and cleaners may contain typical
Ingredients, such as anionic, nonionic, cationic and amphoteric surfactants,
inorganic and organic builders, special polymers (for example those with
co-builder properties), foam inhibitors, dyes and optionally additional
perfumes, bleaching agents (for example peroxo bleaching agents and
chlorine bleaching agents), bleach activators, bleach stabilizers, bleach
catalysts, enzymes and redeposition inhibitors without the ingredients being
confined to these groups of substances. Important other ingredients of
such preparations are often washing auxiliaries including, for example,
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optical brighteners, UV absorbers, soil repellents, i.e. polymers which
counteract the resoiling of fibers. The individual groups of substances are
explained in more detail in the following.

In cases where the preparations are present at least partly in the
form of shaped bodies, binders and disintegration auxiliaries may also be
present.

The surfactants used may be anionic, nonionic, zwitterionic and
cationic surfactants.

Suitable anionic surfactants are, for example, those of the sulfonate
and sulfate type. Suitable surfactants of the sulfonate type are preferably
Cg13 alkyl benzenesulfonates, olefin sulfonates, i.e. mixtures of alkene and
hydroxyalkane sulfonates, and the disulfonates obtained, for example, from
C12-18 monoolefins with an internal or terminal double bond by sulfonation
with gaseous sulfur trioxide and subsequent alkaline or acidic hydrolysis of
the sulfonation products. Other suitable surfactants of the sulfonate type
are the alkane sulfonates obtained from Ci,.1s alkanes, for example by
sulfochlorination or sulfoxidation and subsequent hydrolysis or neutral-
ization. The esters of 2-sulfofatty acids (ester sulfonates), for example the
2-sulfonated methyl esters of hydrogenated coconut oil, palm kernel oil or
tallow fatty acids, are also suitable.

Other suitable anionic surfactants are sulfonated fatty acid glycerol
esters. Fatty acid glycerol esters in the context of the present invention are
the monoesters, diesters and triesters and mixtures thereof which are
obtained where production is carried out by esterification of a monoglycerol
with 1 to 3 mol fatty acid or in the transesterification of triglycerides with 0.3
to 2 mol glycerol. Preferred sulfonated fatty acid glycerol esters are the
sulfonation products of saturated fatty acids containing 6 to 22 carbon
atoms, for example caproic acid, caprylic acid, capric acid, myristic acid,
lauric acid, palmitic acid, stearic acid or behenic acid.

Preferred alk(en)yl sulfates are the alkali metal salts and, in
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particular, the sodium salts of the sulfuric acid semiesters of Ci,.15 fatty
alcohols, for example cocofatty alcohol, tallow fatty alcohol, lauryl, myristyl,
cetyl or stearyl alcohol, or Cio20 Oxoalcohols and the corresponding
semiesters of secondary alcohols with the same chain length. Other
preferred alk(en)yl sulfates are those with the chain length mentioned
which contain a synthetic, linear alkyl chain based on a petrochemical and
which are similar in their degradation behavior to the corresponding
compounds based on oleochemical raw materials. Ci2.46 alkyl sulfates,
Ci2-15 alkyl sulfates and Ci4.15 alkyl sulfates are preferred for laundry

detergents and cleaners. Other suitable anionic surfactants are 2,3-alkyt
sulfates which may be produced, for example, in accordance with US
3,234,258 or US 5,075,041 and which are commercially obtainable as
products of the Shell Oil Company under the name of DAN®.

The sulfuric acid monoesters of linear or branched C;.1 alcohols
ethoxylated with 1 to 6 mol ethylene oxide, such as 2-methyl-branched
Cg_11 alcohols containing on average 3.5 mol ethylene oxide (EO) or C12.15
fatty alcohols containing 1 to 4 EO, are also suitable. In view of their high
foaming capacity, they are only used in relatively small quantities, for
example in quantities of 1 to 5% by weight, in laundry detergents and
cleaners.

Other suitable anionic surfactants are the salts of alkyl sulfosuccinic
acid which are also known as sulfosuccinates or as sulfosuccinic acid
esters and which represent monoesters and/or diesters of sulfosuccinic
acid with alcohols, preferably fatty alcohols and, more particularly,
ethoxylated fatty alcohols. Preferred sulfosuccinates contain Cg.1g fatty
alcohol residues or mixtures thereof. Particularly preferred sulfosuccinates
contain a fatty alcohol residue derived from ethoxylated fatty alcohols
which, considered in isolation, represent nonionic surfactants (for a
description, see below). Of these sulfosuccinates, those of which the fatty
alcohol residues are derived from narrow-range ethoxylated fatty alcohols
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are particularly preferred. Alk(en)yl succinic acid preferably containing 8 to
18 carbon atoms in the alk(en)yl chain or salts thereof may also be used.

Other suitable anionic surfactants are, in particular, soaps. Suitable
soaps are saturated fatty acid soaps, such as the salts of lauric acid,
myristic acid, palmitic acid, stearic acid, hydrogenated erucic acid and
behenic acid, and soap mixtures derived in particular from natural fatty
acids, for example coconut oil, palm kernel oil or tallow fatty acids.

The anionic surfactants, including the soaps, may be present in the
form of their sodium, potassium or ammonium salts and as soluble salts of
organic bases, such as mono-, di- or triethanolamine. The anionic
surfactants are preferably present in the form of their sodium or potassium
salts and, more preferably, in the form of their sodium salts.

According to the invention, preferred compositions contain 5 to 50%
by weight, preferably 7.5 to 40% by weight and more preferably 15 to 25%
by weight of one or more anionic surfactants.

Preferred nonionic surfactants are alkoxylated, advantageously
ethoxylated, more especially primary alcohols preferably containing 8 to 18
carbon atoms and, on average, 1 to 12 mol ethylene oxide (EO) per mol
alcohol, in which the alcohol component may be linear or, preferably,
methyl-branched in the 2-position or may contain linear and methyl-
branched residues in the form of the mixtures typically present in
oxoalcohol residues. However, alcohol ethoxylates containing linear
residues of alcohols of native origin with 12 to 18 carbon atoms, for
example coconut oil, palm oil, tallow or oleyl alcohol, and on average 2 to 8
EO per mol alcohol are particularly preferred. Preferred ethoxylated
alcohols include, for example, C42.14 alcohols containing 3 EO or 4 EO,

Cg-11 alcohol containing 7 EO, C13.15 alcohols containing 3 EO, 5 EQ, 7 EO
or 8 EO, Cq2-18 alcohols containing 3 EO, 5 EO or 7 EO and mixtures

thereof, such as mixtures of Ciz.44 alcohol containing 3 EO and Cis.14s
alcohol containing 5 EOQ. The degrees of ethoxylation mentioned represent
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statistical mean values which, for a special product, can be a whole number
or a broken number. Preferred alcohol ethoxylates have a narrow homolog
distribution (narrow range ethoxylates, NRE). In addition to these nonionic
surfactants, fatty alcohols containing more than 12 EO may also be used,
examples including tallow fatty alcohol containing 14 EO, 25 EO, 30 EO or
40 EO.

Another class of preferred nonionic surfactants which may be used
either as sole nonionic surfactant or in combination with other nonionic
surfactants are alkoxylated, preferably ethoxylated or ethoxylated and
propoxylated, fatty acid alkyl esters preferably containing 1 to 4 carbon
atoms in the alkyl chain, more especially the fatty acid methyl esters.

Another class of nonionic surfactants which may advantageously be
used are the alkyl polyglycosides (APGs). Suitable alkyl polyglycosides
correspond to the general formula RO(G), where R is a linear or branched,
more particularly 2-methyl-branched, saturated or unsaturated aliphatic
radical containing 8 to 22 and preferably 12 to 18 carbon atoms and G
stands for a glycose unit containing 5 or 6 carbon atoms, preferably
glucose. The degree of glycosidation z is between 1.0 and 4.0, preferably
between 1.0 and 2.0 and more preferably between 1.1 and 1.4.

Linear alkyl polyglucosides, i.e. alkyl polyglycosides in which the
polyglycosyl component is a glucose unit and the alkyl component is an n-
alkyl group, are preferably used.

The surfactant-containing preparations according to the invention
may advantageously contain alkyl polyglycosides, APG contents of more
than 0.2% by weight, based on the preparation as a whole, being preferred
for laundry detergent, dishwashing detergent or cleaning preparations.
Particularly preferred surfactant-containing preparations contain APGs in
quantities of 0.2 to 10% by weight, preferably in quantities of 0.2 to 5% by
weight and more preferably in quantities of 0.5 to 3% by weight.

Nonionic surfactants of the amine oxide type, for example N-
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cocoalkyl-N,N-dimethylamine oxide and N-tallowalkyl-N,N-dihydroxyethyl-
amine oxide, and the fatty acid alkanolamide type are also suitable. The
quantity in which these nonionic surfactants are used is preferably no more
than the quantity in which the ethoxylated fatty alcohols are used and, more
preferably, no more than half that quantity.

Other suitable surfactants are polyhydroxyfatty acid amides
corresponding to formula (I):

R5
|
R*-CO-N-[Z"] (1)

in which R*CO is an aliphatic acyl group containing 6 to 22 carbon atoms,
R® is hydrogen, an alkyl or hydroxyalkyl group containing 1 to 4 carbon
atoms and [Z'] is a linear or branched polyhydroxyalkyl group containing 3
to 10 carbon atoms and 3 to 10 hydroxyl groups. The polyhydroxyfatty acid
amides are known substances which may normally be obtained by
reductive amination of a reducing sugar with ammonia, an alkylamine or an
alkanolamine and subsequent acylation with a fatty acid, a fatty acid alkyl
ester or a fatty acid chloride.

The group of polyhydroxyfatty acid amides also includes compounds
corresponding to formula (ll):

R’-O-R®

|
R®-CO-N-[Z3] | (I1)

in which R® is a linear or branched alky! or alkenyl group containing 7 to 12
carbon atoms, R’ is a linear, branched or cyclic alkyl group or an aryl group
containing 2 to 8 carbon atoms and R® is a linear, branched or Cyclic alkyl
group or an aryl group or an oxyalkyl group containing 1 to 8 carbon atoms,
C14 alkyl or phenyl groups being preferred, and [Z?] is a linear polyhydroxy-
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alkyl group, of which the alkyl chain is substituted by at least two hydroxyl
groups, or alkoxylated, preferably ethoxylated or propoxylated, derivatives
of that group.

[Z%] is preferably obtained by reductive amination of a reduced
sugar, for example glucose, fructose, maltose, lactose, galactose, mannose
or xylose. The N-alkoxy- or N-aryloxy-substituted compounds may then be
converted into the required polyhydroxyfatty acid amides by reaction with
fatty acid methyl esters in the presence of an alkoxide as catalyst, for
example in accordance with the teaching of International patent application
WO-A-95/07331.

In another preferred embodiment, cationic surfactants may be used

in addition to anionic and nonionic surfactants.

Fabric-softening substances include, in particular, cationic
surfactants. Examples of cationic surfactants are, in particular, quaternary
ammonium compounds, cationic polymers and emulsifiers.

Suitable examples are quaternary ammonium compounds
corresponding to formulae (lll) and (IV):

Tb (1) CHs (V)
. - ,
Ra—'f—*w X R® 00)—0—(CHz)m—l|\1——(CHz>n—-—Rf X

R° (CHz),—R?

where R? and R® in (IV) represent an acyclic alkyl group containing 12 to 24
carbon atoms, R°® is a saturated C4 alkyl or hydroxyalkyl group, R? is either
the same as R?, R® or R® or represents an aromatic radical. X is either a
halide, methosulfate, methophosphate or phosphate ion or a mixture
thereof. Examples of cationic compounds corresponding to formula (lll) are
didecyl dimethyl ammonium chloride, ditallow dimethyl ammonium chloride
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or dihexadecyl ammonium chloride.

Compounds corresponding to formula (IV) are so-called esterquats.
Esterquats are distinguished by excellent biodegradability. In that formula,
R® is an aliphatic alkyl group containing 12 to 22 carbon atoms and 0, 1, 2
or 3 double bonds, R’ is H, OH or O(CO)R", R? independently of R' stands
for H, OH or O(CO)R!, R" and R’ independently of one another representing
an aliphatic acyl group containing 12 to 22 carbon atoms and 0, 1, 2 or 3
double bonds. m, n and p independently of one another can have a value
of 1, 2 or 3. X can be a halide, methosulfate, methophosphate or
phosphate ion or a mixture thereof. Preferred compounds contain the
group O(CO)R" for R" and C1e.1s alkyl groups for R® and R". Particularly
preferred compounds are those in which R? is also OH. Examples of
compounds corresponding to formula (IV) are methyl-N-(2-hydroxyethyl)-
N,N-di(tallowacyloxyethyl)-ammonium methosulfate, bis-(palmitoyl)-ethyl
hydroxyethyl methyl ammonium methosulfate or methyl-N,N-bis-
(acyloxyethyl)-N-(2-hydroxyethyl)-ammonium methosulfate. |If quaternized
compounds corresponding to formula (IV) containing unsaturated alkyl
chains are used, the acyl groups of which the corresponding fatty acids
have an iodine value of 5 to 80, preferably 10 to 60 and more particularly
15 to 45 and which have a cis-:trans-isomer ratio (in % by weight) of
greater than 30:70, preferably greater than 50:50 and more particularly
greater than 70:30 are preferred. Commercially available examples are the
methyl hydroxyalkyl dialkoyloxyalkyl ammonium methosulfates marketed by
Stepan under the name of Stepantex® or the Cognis products known
under the name of Dehyquart® or the Goldschmidt-Witco products known
under the name of Rewoquat®. Other preferred compounds are the
diesterquats corresponding to formula (lll) which are obtainable under the
name of Rewoquat® W 222 LM or CR 3099 and, besides softness, also
provide for stability and color protection.
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In formula (V), R* and R' independently of one another each represent an
aliphatic acyl group containing 12 to 22 carbon atoms and 0, 1, 2 or 3
double bonds.

Besides the quaternary compounds described above, other known
compounds may also be used, including for example quaternary
imidazolinium compounds corresponding to formula (VI):

+ (VI)

Z R° X
RWN\(CHz)q/ \ﬁ;/
R" O

in which R™ represents H or a saturated alkyl group containing 1 to 4
carbon atoms, R" and R® independently of one another represent an
aliphatic, saturated or unsaturated alkyl group containing 12 to 18 carbon
atoms, R" alternatively may also represent O(CO)RP, RP being an aliphatic,
saturated or unsaturated alkyl group containing 12 to 18 carbon atoms, and
Z is an NH group or oxygen and X' is an anion. q may be an integer of 1 to

15 4.

Other suitable quaternary compounds correspond to formula (VII):

et e i 7 PV A | s = -
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Tr ||_| (VII)
R -——-—llxl“—(CHz),--—cI:——O(CO)R* X
RS CH,—O(CO)RY

where RY, R" and R® independently of one another represent a C.4 alkyl,
alkenyl or hydroxyalkyl group, R' and RY independently of one another
represent a Cg.o5 alkyl group and r is a number of 0 to 5.

Besides the compounds corresponding to formulae (lll) and (VII),
short-chain, water-soluble quaternary ammonium compounds may also be
used, including trinydroxyethyl methyl ammonium methosulfate or the alkyl
trimethyl ammonium chlorides, dialkyl dimethyl ammonium chlorides and
trialkyl methyl ammonium chlorides, for example cetyl trimethyl ammonium
chloride, stearyl trimethyl ammonium chloride, distearyl dimethyil
ammonium chloride, lauryl dimethyl ammonium chloride, lauryl dimethyl
benzyl ammonium chloride and tricetyl methyl ammonium chloride.

Protonated alkylamine compounds with a fabric-softening effect and
non-quaternized protonated precursors of the cationic emulsifiers are also
suitable.

Other cationic compounds suitable for use in accordance with the
invention are the quaternized protein hydrolyzates.

Suitable cationic polymers are the polyquaternium polymers listed in
the CTFA Cosmetic Ingredient Dictionary (The Cosmetic, Toiletry and
Fragrance Association, Inc., 1997), more particularly the polyquaternium-
6, polyquaternium-7 and polyquaternium-10 polymers (Ucare Polymer IR
400, Amerchol) also known as merquats, polyquaternium-4 copolymers,
such as graft copolymers with a cellulose skeleton and quaternary
ammonium groups attached by allyl dimethyl ammonium chloride, cationic
cellulose derivatives, such as cationic guar, such as guar hydroxypropyl
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triammonium chloride, and similar quaternized guar derivatives (for
example Cosmedia Guar, Cognis GmbH), cationic quaternary sugar
derivatives (cationic alkyl polyglucosides), for example the commercial
product Glucquat®100 (CTFA name: Lauryl Methyl Gluceth-10
Hydroxypropyl Dimonium Chloride), copolymers of PVP and dimethyil
aminomethacrylate, copolymers of vinyl imidazole and vinyl pyrrolidone,
aminosilicon polymers and copolymers.

Polyquaternized polymers (for example Luviquat Care, BASF) and
chitin-based cationic biopolymers and derivatives thereof, for example the
polymer commercially obtainable as Chitosan® (Cognis), are also suitable.

Cationic silicone oils are also suitable for the purposes of the
invention, including for example the commercially available products Q2-
7224 (a stabilized trimethylsilyl amodimethicone, Dow Corning), Dow
Corning 929 Emuision (containing a hydroxylamino-modified silicone which
is also known as amodimethicone), SM-2059 (General Electric), SLM-
55067 (Wacker), Abil®Quat 3270 and 3272 (diquaternary
polydimethylsiloxanes, quaternium-80, Goldschmidt-Rewo) and
siliconequat Rewoquat® SQ 1 (Tegopren® 6922, Goldschmidt-Rewo).

Other suitable compounds correspond to formula (VIlI):

o (V1IN

| RV
C CH, CH> {
S NN \(CHZ)S/ N X-

| /N\R"

H FsC

and may be alkylamidoamines in their non-quaternized form or, as
illustrated, their quaternized form. In formula (VI), RY may be an aliphatic
acyl group containing 12 to 22 carbon atoms and 0, 1, 2 or 3 double bonds.
s may assume a value of 0 to 5. R" and R* independently of one another
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represent H, Cq.4 alkyl or hydroxyalkyl. Preferred compounds are fatty acid
amidoamines, such as the stearylamidopropyl dimethylamine obtainable
under the name of Tego Amid® S 18 or the 3-tallowamidopropyi
trimethylammonium methosulfate obtainable as Stepantex® X 9124, which,
besides a good conditioning effect, are also distinguished by a dye transfer
inhibiting effect and by ready biodegradability.

If cationic surfactants are used, they are preferably present in the
preparations in quantities of 0.01 to 10% by weight and more particularly in
quantities of 0.1 to 3.0% by weight.

The total surfactant content of the compositions according to the
invention may be between 5 and 50% by weight and is preferably between
10 and 35% by weight.

Next to surfactants, builders are the most important ingredients of
detergents and cleaning compositions. The surfactant-containing prepara-
tions according to the invention may contain any of the builders typically
used in detergents, i.e. in particular zeolites, silicates, carbonates, organic
co-builders and - providing there are no ecological objections to their use -
the phosphates.

Suitable crystalline layer-form sodium silicates correspond to the
general formula NaMSixOzx+1 - H20, where M is sodium or hydrogen, x is a
number of 1.9 to 4 and y is a number of 0 to 20, preferred values for x
being 2, 3 or 4. Crystalline layer silicates such as these are described, for

example, In European patent application EP-A-0 164 514. Preferred
crystalline layer silicates corresponding to the above formula are those in

which M is sodium and x assumes the value 2 or 3. Both B- and §-sodium
disilicates NaySi;Os -y H,O are particularly preferred, B-sodium disilicate
being obtainable, for example, by the process described in International
patent application WO-A- 91/08171.

Other useful builders are amorphous sodium silicates with a
modulus (Naz0:SiO; ratio) of 1:2 to 1:3.3, preferably 1:2 to 1:2.8 and more
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preferably 1:2 to 1:2.6 which dissolve with delay and exhibit multiple wash
cycle properties. The delay in dissolution in relation to conventional
amorphous sodium silicates can have been obtained in various ways, for
example by surface treatment, compounding, compacting or by overdrying.
So-called X-ray amorphous silicates, which also dissolve with delay in
relation to conventional waterglasses, are described for example in
German patent application DE-A-44 00 024. The products have
microcrystalline regions between 10 and a few hundred nm in size, values
up to at most 50 nm and more particularly up to at most 20 nm being
preferred. Compacted amorphous silicates, compounded amorphous
silicates and overdried X-ray-amorphous silicates are particularly preferred.
A finely crystalline, synthetic zeolite containing bound water
optionally used is preferably zeolite A and/or zeolite P. Zeolite MAP® (for
example Soucil A24 obtainable from Crosfield) is a particularly preferred P-
type zeolite. However, zeolite X and mixtures of A, X and/or P are also
suitable. According to the invention, it is also preferred to use, for example,
a co-crystallizate of zeolite X and zeolite A (ca. 80% by weight zeolite X)
which is marketed by CONDEA Augusta S.p.A. under the name of
VEGOBOND AX® and which may be described by the following formula:

nNa2O - (1-n)K20 - Al2O3 - (2 - 2.5)3]02 ' (3.5 - 5.5) H,0.

Suitable zeolites have a mean particle size of less than 10 um (volume
distribution, as measured by the Coulter Counter Method) and contain
preferably 18 to 22% by weight and more preferably 20 to 22% by weight of
bound water.

The generally known phosphates may of course also be used as
builders In detergents providing their use should not be avoided on
ecological grounds. The sodium salts of the orthophosphates, the
pyrophosphates and above all the tripolyphosphates are particularly
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suitable.

Suitable organic builders are, for example, polycarboxylic acids
usable in the form of their sodium salts, polycarboxylic acids being
understood to be carboxylic acids which carry more than one acid function,
for example citric acid, adipic acid, succinic acid, glutaric acid, malic acid,
tartaric acid, maleic acid, fumaric acid, sugar acids, aminocarboxylic acids,
nitrilotriacetic acid (NTA), providing its use is not ecologically unsafe, and
mixtures thereof. Preferred salts are the salts of the polycarboxylic acids,
such as citric acid, adipic acid, succinic acid, glutaric acid, tartaric acid,
sugar acids and mixtures thereof. The acids per se may also be used.
Besides their builder effect, the acids also typically have the property of an
acidifying component and, hence, also serve to establish a relatively low
and mild pH value in surfactant-containing preparations. Citric acid,
succinic acid, glutaric acid, adipic acid, gluconic acid and mixtures thereof
are particularly mentioned in this regard.

Other suitable builders are polymeric polycarboxylates, for example
alkali metal salts of polyacrylic acid or polymethacrylic acid, for example
those with a relative molecular weight of 500 to 70,000 g/mol.

The molecular weights mentioned in this specification for polymeric
polycarboxylates are weight-average molecular weights My, of the particular
acid form which, basically, were determined by gel permeation
chromatography (GPC) using a UV detector. The measurement was made
against an external polyacrylic acid standard which provides realistic
molecular weight values by virtue of its structural relationship to the
polymers investigated. These values differ significantly from the molecular
weight values where polystyrene sulfonic acids are used as the standard.
The molecular weights measured against polystyrene sulfonic acids are
generally higher than the molecular weights mentioned in the present
specification.

Suitable polymers are, in particular, polyacrylates which preferably
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have a molecular weight of 12,000 to 30,000 g/mol. Within this group, the
short-chain polyacrylates which have molecular weights of 2,000 to 10,000
g/mol and more especially 3,000 to 5,000 g/mol are preferred by virtue of
their superior solubility.

Other suitable polymers are copolymeric polycarboxylates, more
particularly those of acrylic acid with methacrylic acid or of acrylic acid or
methacrylic acid with maleic acid. Copolymers of acrylic acid with maleic
acid which contain 50 to 90% by weight acrylic acid and 50 to 10% by
weight maleic acid have proved to be particularly suitable. Their relative
molecular weight, based on free acids, is generally in the range from 2,000
to 70,000 g/mol, preferably in the range from 20,000 to 50,000 g/mol and
more particularly in the range from 30,000 to 40,000 g/mol.

The (co)polymeric polycarboxylates may be used either as powders
or in the form of an aqueous solution. The content of (co)polymeric
polycarboxylates in the detergents/cleaners according to the invention is
preferably between 0.5 and 20% by weight and more particularly between 3
and 10% by weight.

In order to improve solubility in water, the polymers may also contain
allyl sulfonic acids, such as allyloxy benzenesulfonic acid and methallyl
sulfonic acid, as monomer.

Other particularly preferred polymers are biodegradable polymers of
more than two different monomer units, for example those which contain
salts of acrylic acid and maleic acid and vinyl alcohol or vinyl alcohol
derivatives as monomers or those which contain salts of acrylic acid and 2-
alkylally! sulfonic acid and sugar derivatives as monomers.

Other preferred copolymers are those which preferably contain
acrolein and acrylic acid/acrylic acid salts or acrolein and vinyl acetate as
monomers.

Other preferred builders are polymeric aminodicarboxilic acids, salts
or precursors thereof. Polyaspartic acids or saits and derivatives thereof,
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which have a bleach-stabilizing effect in addition to their co-builder
properties, are particularly preferred.

Other suitable builders are polyacetals which may be obtained by
reaction of dialdehydes with polyol carboxylic acids containing 5 to 7
carbon atoms and at least three hydroxy groups. Preferred polyacetals are
obtained from dialdehydes, such as glyoxal, glutaraldehyde, terephthal-
aldehyde and mixtures thereof and from polyol carboxylic acids, such as
gluconic acid and/or glucoheptonic acid.

Other suitable organic builders are dextrins, for example oligomers
or polymers of carbohydrates which may be obtained by partial hydrolysis
of starches. The hydrolysis may be carried out by standard methods, for
example acid- or enzyme-catalyzed methods. The end products are
preferably hydrolysis products with average molecular weights of 400 to
500,000 g/mol. A polysaccharide with a dextrose equivalent (DE) of 0.5 to
40 and, more particularly, 2 to 30 is preferred, the DE being an accepted
measure of the reducing effect of a polysaccharide by comparison with
dextrose which has a DE of 100. Both maltodextrins with a DE of 3 to 20
and dry glucose sirups with a DE of 20 to 37 and also so-called yellow
dextrins and white dextrins with relatively high molecular weights of 2,000
to 30,000 may be used. A preferred dextrin is described in British patent
application 94 19 091.

The oxidized derivatives of such dextrins are their reaction products
with oxidizing agents which are capable of oxidizing at least one alcohol
function of the saccharide ring to the carboxylic acid function. An oxidized
oligosaccharide is also suitable; a product oxidized at Cg of the saccharide
ring can be particularly advantageous.

Other suitable co-builders are oxydisuccinates and other derivatives
of disuccinates, preferably ethylenediamine disuccinate. Ethylenediamine-
N,N’-disuccinate (EDDS) is preferably used in the form of its sodium or
magnesium salts. Glycerol disuccinates and glycerol trisuccinates are also
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particularly preferred in this connection. The quantities used in zeolite-
containing and/or silicate-containing formulations are from 3 to 15% by
weight.

Other useful organic co-builders are, for example, acetylated
hydroxycarboxylic acids and salts thereof which may optionally be present
in lactone form and which contain at least 4 carbon atoms, at least one
hydroxy group and at most two acid groups.

Another class of substances with co-builder properties are the
phosphonates, more particularly hydroxyalkane and aminoalkane phos-
phonates. Among the hydroxyalkane phosphonates, 1-hydroxyethane-1,1-
diphosphonate (HEDP) is particularly important as a co-builder. It is
preferably used in the form of a sodium salt, the disodium salt showing a
neutral reaction and the tetrasodium salt an alkaline ration (pH 9).
Preferred aminoalkane phosphonates are ethylenediamine tetramethylene
phosphonate (EDTMP), diethylenetriamine pentamethylene phosphonate
(DTPMP) and higher homologs thereof. They are preferably used in the
form of the neutrally reacting sodium salts, for example as the hexasodium
salt of EDTMP and as the hepta- and octasodium salt of DTPMP. Within
the class of phosphonates, HEDP is preferably used as builder. The
aminoalkane phosphonates also show a pronounced heavy metal binding
capacity. Accordingly, it can be of advantage, particularly where the
surfactant-containing preparations according to the invention also contain
bleaching agents, to use aminoalkane phosphonates, more especially
DTPMP, or mixtures of the phosphonates mentioned.

In addition, any compounds capable of forming complexes with
alkaline earth metal ions may be used as co-builders.

Among the compounds yielding H>O. in water which serve as
bleaching agents, sodium perborate tetrahydrate and sodium perborate
monohydrate are particularly important. Other useful bleaching agents are,
for example, sodium percarbonate, peroxypyrophosphates, citrate perhy-
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drates and HOz-yielding peracidic salts or peracids, such as
perbenzoates, peroxophthalates, diperazelaic acid, phthaloiminoperacid or
diperdodecane dioic acid. If detergent or bleaching preparations for
dishwashing machines are being produced, bleaching agents from the
group of organic bleaches may also be used. Typical organic bleaching
agents are diacyl peroxides, such as dibenzoyl peroxide for example.
Other typical organic bleaching agents are the peroxy acids, of which alkyi
peroxy acids and aryl peroxy acids are particularly mentioned as examples.
Preferred representatives are (a) peroxybenzoic acid and ring-substituted

derivatives thereof, such as alkyl peroxybenzoic acids, but also peroxy-o.-

naphthoic acid and magnesium monoperphthalate, (b) aliphatic or
substituted aliphatic peroxy acids, such as peroxylauric acid, peroxystearic
acid, s-phthalimidoperoxycaproic acid [phthaloiminoperoxyhexanoic acid
(PAP)], o-carboxybenzamidoperoxycaproic acid, N-nonenylamidoperadipic
acid and N-nonenylamidopersuccinates and (c) aliphatic and araliphatic
peroxydicarboxylic acids, such as 1,12-diperoxycarboxylic acid, 1,9-
diperoxyazelaic acid, diperoxysebacic acid, diperoxybrassylic acid,
diperoxyphthalic acids, 2-decyldiperoxybutane-1,4-dioic acid, N,N-
terephthaloyl-di(6-aminopercaproic acid).

In order to obtain an improved bleaching effect where washing is
carried out at temperatures of 60°C or lower, bleach activators may be
incorporated in the surfactant-containing preparations. The bleach
activators may be compounds which form aliphatic peroxocarboxylic acids
containing preferably 1 to 10 carbon atoms and more preferably 2 to 4
carbon atoms and/or optionally substituted perbenzoic acid under
perhydrolysis conditions. Substances bearing O- and/or N-acyl groups with
the number of carbon atoms mentioned and/or optionally substituted
benzoyl groups are suitable. Preferred bleach activators are polyacylated
alkylenediamines, more particularly tetraacetyl ethylenediamine (TAED),
acylated triazine derivatives, more particularly 1,5-diacetyl-2,4-dioxohexa-
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hydro-1,3,5-triazine (DADHT), acylated glycolurils, more particularly tetra-
acetyl glycolurii (TAGU), N-acylimides, more particularly N-nonanoyl
succinimide (NOSI), acylated phenol sulfonates, more particularly n-
nonanoyl or isononanoylokybenzenesulfonate (n- or iso-NOBS), carboxylic
anhydrides, more particularly phthalic anhydride, acylated polyhydric
alcohois, more particularly triacetin, ethylene glycol diacetate and 2,5-
diacetoxy-2,5-dihydrofuran.

In addition to or instead of the conventional bleach activators
mentioned above, so-called bleach catalysts may also be incorporated in
the surfactant-containing preparations. Bleach catalysts are bieach-
boosting transition metal salts or transition metal complexes such as, for
example, manganese-, iron-, cobalt-, ruthenium- or molybdenum-salen
complexes or carbonyl complexes. Manganese, iron, cobalt, ruthenium,
molybdenum, titanium, vanadium and copper complexes with nitrogen-
containing tripod ligands and cobalt-, iron-, copper- and ruthenium-ammine
complexes may also be used as bleach catalysts.

Suitable enzymes are those from the class of proteases, lipases,
amylases, cellulases or mixtures thereof. Enzymes obtained from bacterial
strains or fungi, such as Bacillus subtilis, Bacillus licheniformis and
Streptomyces griseus, are particularly suitable. Proteases of the subtilisin
type are preferred, proteases obtained from Bacillus lentus being
particularly preferred. Enzyme mixtures, for example of protease and
amylase or protease and lipase or protease and cellulase or of cellulase
and lipase or of protease, amylase and lipase or of protease, lipase and
cellulase, but especially cellulase-containing mixtures, are of particular
interest. Peroxidases or oxidases have also proved to be suitable in some
cases. The enzymes may be adsorbed to supports and/or encapsulated in
membrane materials to protect them against premature decomposition.
The percentage content of the enzymes, enzyme mixtures or enzyme
granules in the surfactant-containing preparations according to the
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invention may be, for example, from about 0.1 to 5% by weight and is
preferably from 0.1 to about 2% by weight.

A preferred group of suitable additives are optical brighteners. The
optical brighteners typically used in laundry detergents may be used.
Examples of optical brighteners are derivatives of diamino-
stilbbenedisulfonic acid or alkali metal salts thereof. Suitable optical
brighteners are, for example, salts of 4,4'-bis-(2-anilino-4-morpholino-1,3,5-
triazinyl-6-amino)-stilbene-2,2'-disulfonic acid or compounds of similar
composition which contain a diethanolamino group, a methylamino group,
an anilino group or a 2-methoxyethylamino group instead of the morpholino
group. In addition, brighteners of the substituted diphenyl styryl type, for
example alkali metal salts of 4,4'-bis-(2-sulfostyryl)-diphenyl, 4,4'-bis-(4-
chloro-3-sulfostyryl)-diphenyl or 4-(4-chlorostyryl)-4'-(2-sulfostyryl)-diphen-
yl, may also be present in the part-portions (detersive preparations) of the
surfactant-containing preparations according to the invention. Mixtures of
the brighteners mentioned above may also be used.

Another group of additives preferred for the purposes of the
invention are UV absorbers. UV absorbers can be absorbed onto the
treated textiles and improve the light stability of the fibers and/or the light
stability of the other formulation ingredients. UV absorbers are organic
substances (light filters) which are capable of absorbing ultraviolet rays and
of releasing the energy absorbed in the form of longer-wave radiation, for
example heat. Compounds which possess these desired properties are,
for example, the compounds which act by radiationless deactivation and
derivatives of benzophenone with substituents in the 2- and/or 4-position.
Other suitable UV absorbers are substituted benzotriazoles such as, for
example, the water-soluble benzenesulfonic acid-3-(2H-benzotriazol-2-yl)}—
4-hydroxy-5-(methylpropyl)-monosodium salt (Cibafast® H), 3-phenyi-
substituted acrylates (cinnamic acid derivatives), optionally with cyano
groups in the 2-position, salicylates, organic Ni complexes and natural
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substances, such as umbelliferone and the body’'s own urocanic acid.
Particular significance attaches to the biphenyl and, above all, stilbene
derivatives described, for example, in EP 0728749 A which are
commercially available as Tinosorb® FD and Tinosorb® FR ex Ciba.
Suitable UV-B absorbers include 3-benzylidene camphor or 3-benzylidene
norcamphor and derivatives thereof, for example 3-(4-methylbenzylidene)-
camphor as described in EP-B1 0693471; 4-aminobenzoic acid derivatives,
preferably  4-(dimethylamino)-benzoic  acid-2-ethylhexyl ester, 4-
(dimethylamino)-benzoic acid-2-octyl ester and 4-(dimethylamino)-benzoic
acid amyl ester; esters of cinnamic acid, preferably 4-methoxycinnamic
acid-2-ethylhexyl ester, 4-methoxycinnamic acid propyl ester, 4-
methoxycinnamic acid isoamyl ester, 2-cyano-3,3-phenylcinnamic acid-2-
ethylhexyl ester (Octocrylene); esters of salicylic acid, preferably salicylic
acid-2-ethylhexyl ester, salicylic acid-4-isopropylbenzyl ester, salicylic acid
homomenthyl ester; derivatives of benzophenone, preferably 2-hydroxy-4-
methoxybenzophenone, 2-hydroxy-4-methoxy-4'-methylbenzophenone,
2,2'-dihydroxy-4-methoxybenzophenone; esters of benzalmalonic acid,
preferably 4-methoxybenzmalonic acid di-2-ethylhexyl ester; triazine
derivatives such as, for example, 2,4,6-trianilino-(p-carbo-2'-ethyl-1'-
hexyloxy)-1,3,5-triazine and Octyl Triazone as described in EP 0818450 A1
or Dioctyl Butamido Triazone (Uvasorb® HEB); propane-1,3-diones such
as, for example, 1-(4-tert.butylphenyl)-3-(4'-methoxyphenyl)-propane-1,3-
dione; ketotricyclo(5.2.1.0)decane derivatives as described in EP 0694521
B1. Other suitable UV-B absorbers are 2-phenylbenzimidazole-5-suifonic
acid and alkali metal, alkaline earth metal, ammonium, alkylammonium,
alkanolammonium and glucammonium salts thereof; sulfonic acid
derivatives of benzophenones, preferably 2-hydroxy-4-methoxybenzo-
phenone-5-sulfonic acid and salts thereof; sulfonic acid derivatives of 3-
benzylidene camphor such as, for example, 4-(2-oxo-3-bornylidenemethyl)-
benzene sulfonic acid and 2-methyl-5-(2-oxo-3-bornylidene)-sulfonic acid
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and salts thereof.

Typical UV-A filters are, in particular, derivatives of benzoyl methane
such as, for example, 1-(4'-tert.butylphenyl)-3-(4'-methoxyphenyl)-propane-
1,3-dione, 4-tert.butyl-4'-methoxydibenzoyl methane (Parsol 1789), 1-
phenyl-3-(4'-isopropylphenyl)-propane-1,3-dione and the enamine com-
pounds described in DE 19712033 A1 (BASF). The UV-A and UV-B filters
may of course also be used in the form of mixtures. Besides the soluble
substances mentioned, insoluble light-blocking pigments, i.e. finely
dispersed, preferably “nanoized” metal oxides or salts, may also be used
for this purpose. Examples of suitable metal oxides are, in particular, zinc
oxide and titanium dioxide and also oxides of iron, zirconium oxide, silicon,
manganese, aluminium and cerium and mixtures thereof. Silicates
(talcum), barium sulfate and zinc stearate may be used as salts. The
oxides and salts are used in the form of the pigments for skin-care and
skin-protecting emulsions and decorative cosmetics. The particles should
have a mean diameter of less than 100 nm, preferably between 5 and 50
hm and more preferably between 15 and 30 nm. They may be spherical in
shape although ellipsoidal particles or other non-spherical particles may
also be used. The pigments may also be surface-treated, I.e.
hydrophilicized or hydrophobicized. Typical examples are coated titanium
dioxides, for example Titandioxid T 805 (Degussa) and Eusolex® 172000
(Merck). Suitable hydrophobic coating materials are, above all, silicones
and, among these, especially trialkoxyoctylsilanes or simethicones.
Micronized zinc oxide is preferably used. Other suitable UV filters can be
found in P. Finkel's review in SOFW-Journal 122, 543 (1996).

The UV absorbers are normally used in quantities of 0.01% by
weight to 5% by weight and preferably in quantities of 0.03% by weight to
1% by weight.

Another group of additives preferably used for the purposes of the
invention are dyes, particularly water-soluble or water-dispersible dyes.
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Preferred dyes are those of the type that are typically used in laundry and
dishwasher detergents, cleaners and fabric conditioners to improve their
appearance. Dyes such as these, which are not difficult for the expert to
choose, have high stability in storage, are not affected by the other
ingredients of the surfactant-containing preparations or by light and do not
have any pronounced substantivity for textile fibers so as not to color them.
According to the invention, the dyes are present in the detergents and/or

cleaners according to the invention in quantities of less than 0.01% by

weight.

Another class of additives which may be incorporated in accordance
with the invention in the detergents and/or cleaners are polymers. Suitable
polymers are, on the one hand, polymers which show co-builder properties
during washing or dishwashing, i.e. for example polyacrylic acids, even
modified polyacrylic acids or corresponding copolymers. Another group of
polymers are polyvinyl pyrrolidone and other redeposition inhibitors, such
as copolymers of polyvinyl pyrrolidone, cellulose ethers and the like. Other
preferred polymers are soil repellents which are described in detail in the
following.

The detergents/cleaners may also contain soil repeilents as further
additives according to the invention. Soil repelients are polymers which are
absorbed onto the fibers and have a positive effect on the removal of oil
and fats from textiles by washing, thereby counteracting resoiling. This
effect becomes particularly clear when a textile which has already been
repeatedly washed with a detergent according to the invention containing
this oil- and fat-dissolving component is soiled. Preferred oil- and fat-
dissolving components include, for example, nonionic cellulose ethers,
such as methyl cellulose and methyl hydroxypropyl cellulose containing 15
to 30% by weight of methoxy groups and 1 to 15% by weight of hydroxy-
propoxy groups, based on the nonionic cellulose ether, and the polymers of
phthalic acid and/or terephthalic acid known from the prior art or derivatives
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thereof, more particularly polymers of ethylene terephthalates and/or
polyethylene glycol terephthalates or anionically and/or nonionically
modified derivatives thereof. Of these, the sulfonated derivatives of
phthalic acid and terephthalic acid polymers are particularly preferred.

Particularly where they are liquids or gels, the preparations may also
contain solvents. Examples of suitable solvents are monohydric or
polyhydric alcohols containing 1 to 4 carbon atoms. Preferred alcohols are
ethanol, propane-1,2-diol, glycerol and mixtures thereof. The solvents may
be present in liquid preparations in a quantity of 2 to 12% by weight and
more particularly between about 1 and 5% by weight, based on the final
preparation.

The additives mentioned are added to the detergents and/or
cleaners in quantities of up to at most 30% by weight and preferably in
quantities of 2 to 20% by weight.

In one particular embodiment, liquid or solid laundry detergents are
particularly preferred. Light-duty laundry detergents suitable for the careful
treatment of delicate textiles are also particularly preferred.

This list of detergent ingredients that may be present in the
laundry/dishwashing detergents or cleaning compositions according to the
invention is by no means complete and is merely intended to indicate the
key ingredients typical of such compositions. In particular, organic solvents
may also be present in the compositions where they are liquids or gels.
These ofganic solvents may be mono- or polyhydric alcohols containing 1
to 4 carbon atoms. Preferred alcohols are ethanol, propane-1,2-diol,
glycerol and mixtures of these alcohols. In preferred embodiments, the
compositions contain 2 to 12% by weight of these alcohols. An overall
particularly favorable result for hard surface cleaners is obtained when the
ratio by weight of surfactant to alcohol in the solution is between about
1:1.5 and about 2:1.

Hard surface cleaners which can be applied to the surfaces iIn
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foaming or non-foaming form are also particularly preferred. The spread of
mold spores in room air and the spread of discoloration attributable to moid
spores in humid rooms may advantageously be reduced or prevented in
this way.

Besides the constituents mentioned, the aqueous liquids used in
accordance with the invention may contain other active components and
additives typical of hard surface cleaners in small quantities. Examples of
such active components are lime-dissolving organic acids, such as citric
acid, acetic acid or lactic acid or water-soluble salts thereof, which are
preferably present in quantities of 2 to 6% by weight, based on the aqueous
liquid as a whole.

It can be of advantage to use a cleaner which is applied to the
surface to be cleaned as a foam and thus stays longer on the surface. The
cleaning effect can thus be distinctly enhanced. The foam is preferably
produced immediately the liquid leaves the spray applicator. In the case of
hand spray pumps, this is achieved through a special design of the spray
head which ensures that the aqueous liquid issuing from the spray nozzle
is mixed so intensively with air that the liquid actually impinges on the
surfaces as a foam. Correspondingly designed spray pumps are
commercially available. Where the cleaner is applied as an aerosol, it is
important to ensure — by suitably designing the spray mechanism with the
composition of the cleaning liquid in mind - that sufficient quantities of
propellent gas always issue with the liquid and then cause the liquid to
foam. Shaking may be necessary before application. The corresponding
design of the aerosol container, intake nozzle and valve is routine to the
expert and, hence, need not be further explained here. The volume of
liquid sprayed onto the surface to be cleaned during the cleaning process is
generally between about 10 g and about 60 g/m? and, more particularly,
between 20 g and 40 g/m°. The foam is preferably uniformly distributed
over the surface to be cleaned and may then automatically develop its
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cleaning effect. Preferably, however, the surfaces are subsequently wiped
with a damp cloth or a sponge, the cloth or sponge being periodically rinsed
in clean water for surfaces of relatively large area. The treated surfaces
may of course also be rinsed with water although this is generally
unnecessary because the residues of cleaner remaining dry completely
transparently and remain virtually invisible.

The following Examples are intended to illustrate the invention
without limiting it in any way.

Examples

Example 1
Effect of farnesol on the sporulation of Asperqillus niger

Quantities of 100 pl of a cell suspension of Aspergillus niger (1.5 -
10" cells/ml) were plated out onto malt agar extract (Merck) to which
farnesol had been added in various quantities of 0; 25; 62.5; 125; 250 and
500 uyM. The plates were incubated for 5 days at 25°C after which
sporulation was evaluated by appearance and the inhibition of sporulation
was assessed (cf. Table 1). None of the farnesol concentrations used
inhibited growth whereas sporulation was inhibited with increasing
concentrations and completely suppressed at 500 uM.

Table 1: sporulation at various farnesol concentrations

Farnesol concentration [uM 0 25 625 [125 [250 [500
Sporulation 100 |90 50 10 [0 |

Examples 2 to 4. wallpaper adhesives

Example 2

Ingredients Quanti
Methyl cellulose (300 m.Pas in 2% aqueous solution, methoxyl content 26%) | 500
PV acetate redispersion powder |
Kol — g
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Cellulose powder 509
Adduct of 6 mol ethylene oxide and 1 mol nonylphenol 10g
Commercially available preservative (based on isothizacline derivative 89
Farnesol 029
Example 3
Ingredients B | Quantity
Methyl cellulose (5000 m.Pas in 2% aqueous solution, methoxyl content 19%) | 680 ¢
Carboxymethyl starch (DS 0.22) 300 ¢
Adduct of 4 mol ethylene oxide and 1 mol fatty alcohol 15 ¢
Commercially available preservative (based on isothiazoline derivative 10 ¢
Farnesol 0.2¢
Example 4
Ingredients ' Quantity |
Commercially available polyvinyl acetate dispersion (50% solids) 500 ¢
Water ) | 200 ¢
Methyl cellulose (3000 m.Pas in 2% aqueous solution 20 ¢
Commercially available preservative 109
Farnesol

The mixtures obtained were made into a paste with water in a ratio
of 1:20 (2) or 1:25 (3) or 1:1 (4) and used to hang commercially available
wallpapers on walls.

Example 5: liquid detergent

Raw material
| | % by wt.

C12.18 fatty alcohol + 7 EO (Dehydol LT 7, Cognis) 15

C12.14 fatty alcohol + 2 EQ sulfate, sodium salt (Texpaon N 70, Cognis) /

Cs-18 fatty acid cut (coconut oil fatty acid, Edenor K12-18, Cognis 8

Sodium citrate - 15
Enzymes
Dye
Perfume
Farnesol 04

Water to. 100
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CLAIMS

1. The use of monoterpenes, sesquiterpenes and/or diterpenes and
derivatives thereof for inhibiting the asexual propagation of fungi.

2. The use claimed in claim 1, characterized in that the monoterpenes,
sesquiterpenes and/or diterpenes or derivatives thereof are selected from
geraniol, linalool, nerol, thujone, farnesol, farnesolic acid, a-farnesene, 3-
farnesene, nerolidol, bisabolene, sesquiphellandrene, zingiberene,
cadinene, aryl tumerone, tumerone, xanthorrhizole, vulgarene, -selinene
and geranyl geraniol, more particularly from farnesol and farnesolic acid,
preferably farnesol.

3. The use claimed in claim 1 or 2, characterized in that the asexual
propagation of fungi selected from human-pathogenic fungi, more
particularly from human-pathogenic species of the classes Ascomycota,
Basidiomycota, Zygomycota, Deuteromycota and Zygomycota, preferably
from all species of the geni Aspergillus, Penicillium, Cladosporium and
Mucor, and the human-pathogenic forms of candida is inhibited.

4. The use claimed in any of the preceding claims, characterized in that
the asexual propagation of fungi selected from all species of the genus
Aspergillus, more particularly Aspergillus aculeatus, Aspergillus albus,
Aspergillus alliaceus, Aspergillus asperescens, Aspergillus awamori,
Aspergillus candidus, Aspergillus carbonarius, Aspergillus carneus,
Aspergillus chevalieri, Aspergillus chevalieri var. intermedius, Aspergillus
clavatus, Aspergillus ficuum, Aspergillus flavipes, Aspergillus flavus,
Aspergillus foetidus, Aspergillus fumigatus, Aspergillus giganteus,
Aspergillus humicola, Aspergillus intermedius, Aspergillus japonicus,
Aspergillus nidulans, Aspergillus niger, Aspergillus niveus, Aspergillus
ochraceus, Aspergillus oryzae, Aspergillus ostianus, Aspergillus
parasiticus, Aspergillus parasiticus var. globosus, Aspergillus penicillioides,
Aspergillus phoenicis, Aspergillus rugulosus, Aspergillus sclerotiorum,
Aspergillus sojae var. gymnosardae, Aspergillus sydowi, Aspergillus
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tamarii, Aspergillus terreus, Aspergillus terricola, Aspergillus toxicarius,
Aspergillus unguis, Aspergillus ustus, Aspergillus versicolor, Aspergillus
vitricolae and Aspergillus wentii, is inhibited.

S. The use claimed in any of the preceding claims, characterized in that
the monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof
are used in non-fungicidal or non-fungistatic final concentrations.

6. The use claimed in any of the preceding claims, characterized in that
the monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof
are used in concentrations of 0.000001 to 3% by weight.

7. The use claimed in any of the preceding claims, characterized in that
monoterpenes, sesquiterpenes and/or diterpenes are used in preparations
selected from laundry detergents, cleaners, rinse agents, hand washing
preparations, manual dishwashing detergents, machine dishwashing
detergents and preparations for filter media, adhesives, building materials,
building auxiliaries, textiles, pelts, paper, skins or ieather.

8. The use claimed in any of the preceding claims, characterized in that
the asexual propagation of fungi in or on textiles, ceramics, metals, filter
media, building materials, building auxiliaries, pelts, paper, skins, leather
and/or plastics is inhibited.

9. Laundry detergents, cleaners, rinse agents, hand washing
preparations, manual dishwashing detergents, machine dishwashing
detergents and preparations for treating filter media, building materials,
building auxiliaries, textiles, pelts, paper, skins or leather containing
monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof
suitable for inhibiting the asexual propagation of fungi.

10.  Filter media, building materials, building auxiliaries, textiles, peits,
paper, skins or leather treated with the preparation claimed in claim 9.

11. Laundry detergents and/or cleaning compositions containing
0.000001 to 3% by weight monoterpenes, sesquiterpenes and/or
diterpenes or derivatives thereof suitable for inhibiting the asexual



CA 02471235 2004-06-18

41

propagation of fungi.

12. The laundry detergent and/or cleaning composition claimed in claim

11, characterized in that it is a liquid or solid laundry detergent.

13. The laundry detergent and/or cleaning composition claimed in claim

5 11, characterized in that it is a cleaning composition for hard surfaces.

14. An adhesive containing 0.000001 to 3% by weight monoterpenes,

sesquiterpenes and/or diterpenes or derivatives thereof suitable for

inhibiting the asexual propagation of fungi.

15. An adhesive claimed in claim 14, characterized in that it is water-
10 based.

16. An adhesive as claimed in claim 14 or 15, characterized in that it is

an adhesive for hanging wallpaper and similar wall covering materials.

17. A sealing compound containing 0.000001 to 3% by weight

monoterpenes, sesquiterpenes and/or diterpenes or derivatives thereof
15  suitable for inhibiting the asexual propagation of fungi.

18. A sealing compound as claimed in claim 17, characterized in that it

IS a jointing compound.

| NI 484 A g b
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