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Stabilisation of compouls contuining loding

The tnvention relutes to the use of selectnd azividine compounds for stabilizing
todine-containing  componnds, aspe&:iaiiy Biovides, 1o compositions of such
combinations and ip  binder Drmulgtions  comprising  edine-containing

contpounds, especiatly Mosides, and selected aziridine compounds.

Backeround and prive an

Indine-containing biocides wre used for providing industrind masterials, couting
materials being @ example, with protestion from bdestation, decomposition,
deatruction and visuad alteration by fungl, bacteria and algas, proferentially by
fungl. Furthermare, iodine-contgining biocides, both alone and in combination
with blocides fron other classes of active ingredient, are used as componenis of
blocidally active materials proteciion compositions such as wood preservatives
Besides sodoalkveyl compounds, the sctive inpredisnts nsed  bere el
compennds in which ong or more atoms of fodine are altached to double-bond

systems, but also to singly bonded carbon atoms,

A behavicur commaon to many fodine-conigining biocides 15 that on exposure in
light even in bulk or as 8 component of an ndustrial material {(coating material
for example) they lead to yvellowing with breakdown of the active compound, This
feature hinders or prevenis the gse of fodine-containing Mocides in materials
having such sensitivity, such as in hght-coloured or white coating materials, for

example

Many  fodine~containing  hiocides, particularly  todealkynyl  compounds, are

destroved with particular rapidity by metal compounds. This fact prevents

3

todesikyay! compounds, for example, from being used m solvent-based eoating
materials, such gs painds, varnishes and stains, for example, or in bogidal
preservatives,  such  as wood  preservative  primers,  wond  presarvative
impregnation systensy and wourd preservative stains, for oxample, since these

allovd-based costing and preservation sysiems are regularly equipped with metal

AU
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compounds, In such systems, transition metal sompounds, examples being cobaly,
lead, manganese snd vanadium oglostes, function s deyers (stoeatives) for the
alkyd rest-containing binder system. Moreover, transition metal compounds are
alse gsed as pigmenis, and in some cases have destractive propersies comparable

with the sigomives.

I the solvent-based systems eferred to above, there are, in addition fo the dryers,
2 series of further tngredients which, 1o difterent degrens, lead o broakdown of
indine-pontaining hiocides. Whercas the destalalizing offect i3 still relatively
weak with the sebvents that are sustonwarily used, the other eustomary conponenis
of a paini formuldation, soch as procesy additives, plastteizers, colour pigmentis,
antissuttling agents, thixotropis agents, corrosien inhibitors, apti-skinning sgenty
and hinders, for example, exbhibit wore or lesy stremgly pronouneed destadbilizing

effects

fé‘/

As well as in the solvent-based systewms deseribed above, problems also attend the
use of indine-containing ocidey i;; gertain water-hazed industrial materiads (g,
coating materials and proservatives sush as wood  preservative slaing and
primerst. Where the film formation and film hardening of a water-based coating
material s based, for example, on the oxidative crosstinking of waterssoluble or
emulsified allyd reaing, transition metal compeannds are employsd as stccatives m

these systems as well, and thedr use is accompanied by destraction of the jodines

containing bivcides present.

Thers are abready methods nown for preventing the degradation of halopropargyl
compounds in  transition-metal-condaining,  solvent-hased alkyd-resin paints.

WO RRI22543, for example, describes the addition of chelating reagents.

ladineg has been stabilized in JP-A-2006-45686, for exunple, by wwany of
eyclodextrins (CD), the resuliing complex being anchored move gffectively on the
fibre by polvmerization of aziridine-containing monomers, In that case, however,

the UD-lodine pairing is only a comples, with the loduw or indephere lying

projevied in the cavity of the C13, without keing bonded covalemly to the CD. The
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fodophore Hself, as well, s 8 complex, in which lodine 1s not covalently bonded

to the support, particularly sinee thas is only & form from which joding must free

tself again iy onder to gehieve the desived effect.

Alse known are trausition-mstal-condgining, solvent-based alkyd-resin paints
where halopropargyl conpounds are stabilized by means of arganic gpoxides {of
WO O 166281 Bpoxides for stubilizing IFBC have also already been deseribed i

JEATO 120515

Muoreover, thers are giready desoriptions of metheds of suppressing the lght-
induced degradation of active snttfungs! compounds, such as of lodopropargyl
igvlcarbamate, by addiion of tetrmallyvipiperidine  compounds andfor UV

absorbers {of EP-A& DORIIORY

Agenrding to WO J007/028537 iodive-containing Biooides arg stabilized with 3
2«§}y£§1’0xy§he;}y§‘}};}en;‘:atréazaiasﬁ and  in WO 20053027638 amphoterie

compounds are used to stabilize IPBC,

Addition of epoxy compounds is sad to reduce the discoloration of todoalyne

compounds, such as IPBC of US-A 4276211 and 1I8-A 4,287 258,

Furthermore, there are deseriptions of svnergistic mixtures of epoxides with UV
ghaorbers {cf. WO SR9176) and with beneyvlidens camphor dentvatives {ef

US-A 0, 472.424), which Hikewise exhibit reduced yellowing.

W 20077101849, moreover, slescribes the sighilizaiion of ifodine-containing

bioeides by means of azole compoumds,

The stabiliziog action of the aforementioned stalilizers, however, 15 not always
sutficient, and carries performanee disadvantages. Thas, in particela, the diving
times of the paints are markedly prolonged., and 0 many cases this s
unacceptuble to the vser. Moreover, the whibition of diseoloration is not always

sufficient.
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Prom ER-B 1382248 11 is known that todine-containing hiocides can be stabilized

in the presenvs of metal inns hy chelating reagenis,

-4 19627909 desenibes the pse of aviridine compounds for removing heavy

metal lons from wastowaiers,

Surprisingly, it has now beea found thay, throngh the use of aziridine compounds
of the formula {13, i1 is possible to provide iodine-containing componnds,
gspecially biocides, particularly in sedvent-bused amd water-based systeans, with
protection ggainst both chemical and leht-induced degradation, and henee tu
prevent the asbove-deseribed disadvanisges of unstabiltzed isline-containing
compounds, such as alierations o colour and loss of active compound/activity, It

Bz been found, morsever, thet using szirtdine compounds of the formuls (1) Lo

£

1

stabilize  lodine-coniaining hocides in the aforcmenmtioned svstems  allows
performance disadvantages to be avoided, such as the prolongation of the drving

time of 2 coating system, for example,

fodineecontaining compounds in the context of this  invenlion  refer
iodopropynyl curbamates. Preference {8 given o odepropynyl carbumates, 3«
wda-2epropynyl pm_pyica:r‘s}amate, Lagadn-Zopropyayl butyicarbamate (IPBC) 3-
indo-Z-propynyl m-chlorephenyicarhamate, S-todo-Z-propynyl phenyicarbamate,
dif Idado-2opropynvh hexvidicarbamais, I-tedo-2-propynyvioxyethanol
ethyivarbamate,  3-iodo-Z-propynyiosyethanotl  phooylcarbamate,  3-iode-2-
propyoyl  thioyothiosthyicarbamate, 3«ode-lJspropynyl  carbamate  {(IPC), 3-
brome-2 S-diiode-2 -propenyl sthylearbamate, 3-todo-2-propynyl =

hexvivarbamaie and 3-todo-Z-propyayl cvelohexyvlearbamaie,

The invention thercfore provides for the use of aziridine compounds of the
formuia (I} for stabiliving iodipe-containing compounds, more paticularty

Miscides,
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The iodine-containing compounds, more particidarly  biocides, may be used
igdividually or in meixiures together with twe or more inding-containing

campounds, more particulany hiocides, Particular preference is given 1o IRBO

Aziridines or aviridine compounds within the meaning of the invention are

azividine compounds of the formauia (D

RE ei,&g R {h

whore

R’ is bydrogen, alkyl or cyeloalkyl, each of which are unsubstitged or
subssttivted andéor mono- or polvethylenteally unsaturated, or in cach case
substituted  or unsubsittuted  fullerenyl, aryl. alkoxy, alkoxyearbonyl,

arvicarbonyl or alkanovl,

: , i fr B DR 2 e s . 1 B XU Ot . t X

R R, R and B independently of one suother have the same definition sa R and

addittonally independently are halogen, hydroxyl, carbogyl, alkylsulpbonyl,
aryisulphonyl, nitrile, isonitnile, and

Sy g 8 3 3 X GO e SRR B B s 0 O L 2 SRS
RY and RY or BY and RY, together with the carbon wtoms to which they are

attached, form a 3+ to 10-membered carboeyelie ring which is unsubstituted

or substiinted and/or mong- or polyethylemeally unsaturated.

Monefunctional sziridings of the formula {1} that are contomplated arg, for
example, those in which R and RY or R and B, together with the carbon atows
to which they are attached, form a 3+ to 10smombered carboryclic ring which is

ansubstituted or substituied gndfor mono- or polyethylenically unsaturated.

These are, more partieniarty, those of the formula (O
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where the carboevelic ring ia unsubstituted or substitnted by one or nwre
substituents selected from the group consisting of halogen, hydroxyl, oxo,
carbxyl, alkylsuiphonyl, arvisulphonyl nitrile, isonitrile, alkyl or cveloslkyl,
eachk of which 1z unsuhetitited o substituied amdfor meono- or polvethylenieally
unsaturated,  or  substituted or  unsubstituted | Bullerenvl,  arvl alkoxy,

alkoxyrarbonyl or slkanoyl, and
nois g nomber from O o 6, preferably fom i to L

Likewise preferred we those monofunctions! aziridine compounds of the formula

{13 in which R is u radizal of the formula

b QAQ.\ET,N CH,CH,~
O

or
8

= fLL Q,ﬁ{\%ﬁﬁ««---c<‘:zm

in which
R 55 H or alkyl, preferably -H, «CH;, «CoHs, more preferably -CHy, ~Calls,
¢ is g number from | to 4, preferably 1 to 3, more preferably 1 to 2,

hois a number from | to L, preferablyv | to 5 and more preforably 1 o 3,
w - w
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and the remaining radicals have the above definition,

More particular preference is given to thase compounds of the fermuls (1) which

S
R‘; }!
Y : D ey 23
N e A3 e NT TR :
o \WT}& T o (i
Q
Q9 _
L e
AN P St - ) g
= = \} (V)
O
whers
i
R de <3 or alkovl, prefevably <3 or ~UHa, more preforably ~UHs,
TRy 5 i - e 5 X %
R s M or alkyl preferably ~H or ~CHy, more preferably ~COH; and the
remaining radicals have the above definition

Farttcularly preferved aziridines are these of the formula () having two or more

aziriding functions, Examples incinde compounds of the fornmis (V)

-3 s

|

3%
Do (e AT = :
~ 5 V)

S aadi}

20

in which

A s an wmevalent aliphatic, cyeloaliphatic or aropmatic radical, which is

optionally substituted,
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o is a number from 2 te 5, more panticalarly 2 to 3, and

R for sach m unit is in each case independently hydrogen or O30, alkyl,

kv 23

more particutarly OHy or CHCH
Where mis 2, A 18 preferably Uy alkylene,
ware particudarly
1
O e, ~OOH D CH O{0H D CHly o1

SC{CHs 3 CHL CHICHS) CHa, ot

13 is o phenylene, more particalarly the bivaleot radical of the formula

Ifm s 3, A is preforably the trivalent radical of the formula

20

Preferred compounds of the formula (V) are those conforming tw the formulas

{Va) - {(Vd)

3593
A
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R {Va)

R \/N %’\%{ W,f {Vb)

Rfﬁu‘ L ;.»- > Ny g
\ ‘ v“} S, f.'/" e ; r"’\'\,\\f x\w"’\f\ . /N R {V{:}

& S | {&A 56 (Vel)

Likewise preforred gs polyfunctional aziridine compounds ave Michae! adducts of
optionally substituted ethyleniming with esters of polyhydrie alcohols with -
unsatiraied  carboxyle acids and  the adducts  of optionally  substituted

ethvleniming with polyisocyanaies.

Suitgble  aleohel  components  are,  for  example,  trimethylolpropane,
neopentylelyeol, glveerol, pentaerythritol, 4.4 «sopropylidenediphenol and 4.4~
methyvlenediphenol. Examples of sottable o Brungaturated  carboxylic  acids

include aceylic acid and methacrylic avid, erotonic seid and clungmie aoid.

With particular preference the compesition of the lnvention comprises scrylic

gstera.
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The corresponding polvhydrie aleshals of the o Brunsaturated carboxylic esters
may aptionally be aloohols which have heen extended on their OH functions in
some cases completely with alkvlens oxides, singly or multiply. These may be,
for oxample, the aforementioned alechols extended singly or mulliply with
atkylene oxides. In this rospeet, refurence is alse made to UX 4603698, the

disclosure vontent of which is inchuded by reference i the present invention,

Alkylene oxtdes which are partivularly suttable in accordance with the invention

Examples of polvisocyanates swtable for reaction with optionally substituted
ethyisniming are those specified at page 4 Huex 33 - 35 of WO 2004050017,
Examples of aziridines that are suitable in accordanes with the invention are thoss

speeified at page 3 hoes 29 - 34 of WO 2004/05061 7.

Preference is likewise given in thase awindines of the kind deseribed, for
example, in US 3,225,013 (Fram), US 4,490.505 (Ponderprass) and US 55343891

{Wang).

{.ikewise preferred gre those aeiridines of the formuls (1) which possess at least
three asiridine groups. such as, for sxample, trimethyilolpropane ms{-(1-
azividinyiipropionate], irimethylolpropang iris] 3-(2empthyla 1o
azividingDipropianate],  trimethviolpropane win{l-azividinyibutyrate].  trig{1-

Fiies 3

azividinyDphosphine  oxide,  tns(T-methyilasividinvipbosphineg  oxide,
pentacryihntol tris] 3 -azividinylipropionate] and pentaerythoitol tetrakis-{3-(1-

ariridinvliipromionatel

Of these, preference is given particularly o timethylolpropane  tief3-(1-
aziridinylipropionaie], trimethylolpropane tris{ 3+ 2 methyl-1-
aziridinylipropionatel, wimethylolpropang tris] T-aziridinyibutyrate],
peniaervthritol tris-{3+ L-aziridinvhpropionate] and pentacrythritol tetrakis-{3(1-

aziridinylipropionaie],
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Parttcularly  preforred  are  trimethylolpropane  tois] 3-{1-awiridinylipropionate],

trimethyviolpropane fis{3-(Tmethyi-LaziridinyDpropionate] and pentavrvthieiol

tetrakis~{ 3~ Laziridinyliproplonate .

Likewise preferred ave polyviunciional asiridines of the formula (V1)

3
-

(v}

in which

B i3 the vadical of an aliphatic polyol which contains at least x OH funciions,
where x {3H functions gre substituted by the radieal of the above bracksis,

f is a number from O to 6, more particularly from 1 10 3,

X i a nomber preater than or oqual o 2. and more partienlarly is 2 o

100 800, and

RIS £33 43 R - ¥ 8 R ST
R and R™ or RY and RY, together with the carbon atoms to which they are
attached, ferm g 3+ o 10-membered carbocyehic ving whith i

unsubatituted or sobatituted andior mono- or polvethylonically wnsaturated.

With particular preference B ix the radival of a polyvinyl alechol. Particularly
preferred aziridines of the formula (VD are those in whichx s 3 ord and Bis a

trebly or quadruply OH-functional polyel.
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Particularly preferred aziridines of the fonmula (V1) are those conforming to the

formdae (Vg ~ (V1)

{Via}

.

CH,CH(CI D

3 TN x
T\f" N N
N K
H 238
i
i

O

RSR

|
HOCH,CH,(CI__0. f@\_«,\;{i\; Vib)

L e d

48

(©._Ox fg\sfi»j\« 1, {Vic)

T

in which
& is hydrogen or CHa

A particularly preferved product i the azinidive compound of the formala {Via),
P 18 s X N X fi . 8 % .

with R = mothyl, also known as Crosshinker CX-100 from DSM, and the

hardener product ¥Corial Hirter AN from BARE, which comprises the aziridine

of the formula (Via) with RY = hydrogen,

The azividines of the formula (I} for use in accordance with the invention are
suitable  preforentially for stslwlizing ioding-contmining compounds, morg
particudarly bivcides, 1 binder formudations, such as in alkyd-resin-based systems

such as coating materials which comprise transition metal dryvers. Pratferred binder
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formulations and transition metal dryers are deseribed in more detail later on

helow,

Stabilization in the context of s specilication means preforably the stabilization
of lodine-containing compounds againal both chemical and Hghi-bnduesd

degradation, partivularly againgt chemical degradation

The aziridine componnds of the formuda (1) may more partieulsrly be used for
suppressig or at least retarding the chemical degradation of iodine-containing
compounds, more particularly biogides in active-compound formulations, more
particnlarly coating materials such as paints, vamishes, primers, impregnating
svstems, stains and othwr indostrial materials. The weiridine compounds that can
be used in accordance with the invention for stabilizing ledine-containing
compounds, more particularly blocides, have 8 pood stabiliving action cspecially
i1 aikyd-resin-based svstoms such as coating materiads which comprise transition

metal drvers,

The stabilization is preferably realised by the presence of the lodine-containing
compaounds, mwmore particelarly biocides, and the sziridine compound of the

formula (U together in g midture o in a medium.

The avindine compound is soploved  preferably, in accordance with the
invention, in a eomposition compriging
a}  at least one todine~containing biocide and

by at loast one aziridine compoeund of the formula (D

The vomposition ix lkewise provided by the present invention,

With regard o the preferred todine-containing compounds, more particularly
bioctdes, and the preferred arinidine compounds, the forms of preference
wdentified above apply to the prefecred compositions of the invention as well.
Preforred compositions comprise

a) IPBC and
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by at least one aziridine of the formula (VI
g N

The compositions of the invention comprise in general

G019 « 70%, preferably .05% « 60%, more preferably 015 - S0% by weight of

at least one ndins-containing compound, more particularly biocide, and

0019 - 50%. preferably Q.005% - 40%, more preferably 0.01% - 30% by

weight of ut least one axividine compuund of the formuala (1)

The composition of the inveniing preferably comprises the todine-containing
compennd, more partioularly the iodine-containing biocide, and the axiniding

compoutd of the foomuda (1 in g sum total of G019 to 99% by weight,

in the context of the nventive use, 11 is usual to add 1% to 2809 by weight of at
feast one aziridine ::amgmmd of the formula (1) preferably 3% to 235% by
weipht, more particularly 3% to 110% by weight, based on the fedine-containing

biacide.

Rased on the lodine~comtaining compound it s preforred o use 005 o S
prefershiy 0.1 10 4, more particularly 025 to 2 equdvalents of the azividing

functions.

The composition of the invention may take a variety of forms, such ay, for
example, 2 solulion, dispersion, solids mintare, ete., preferably a solution or

dinprrsion,

Preferred compogitions are those which comprise water andfor an organie salvent.
Where water is utilised as an exiender, it is also possible to use suxiliary solvents
tn the form of organic solvents which are suitable ~ that is, which can be mixed

with water to form a phase,
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Examples of organic solvents contemplated include aromatics, such as xylens,
toluene or alkvluaphthalenes, chlorinated avomatics or chlorinated gliphatic
hydrocarbons, such a5 chlerotwnzenes, chiprosthvlenss or muthylene chivride,
aliphatic hydrocarbans, such as eyclohexane or paraffing, o, petroleum fractions
(white spirtt, Shellsel D60 from Shell Chemical), monohydric aleohols such ag,
for example, cthanol, isopropane]l and butanol, polvhydrie aloohols such as, for
examiple, glveerol, pentaceythriiol polyvingl alcchol (e, Mowiol®  from
Koraray}, glyveels such gs, for example, othylene glyeol and propylene glyvent,

cligoglvenls and polyglveols, sthers of oligoglycols such as, for example,

: e . T R
dipropyiene glveol monomethy! ether {eg. Dowangl

TPM from Dow), cthers
and estors of aleohols such as Texanol™ (rom Fastman), ketones, such as scetone,
mothyl ethiyd kotone, methy! tsobutyl ketone or cyelohexanone, cspecially swongly
polar aprotic solvents, sach as dimethylformamide and dimethyl solphoxide, and
also, for example, totally ctherified glycols, oligoplveols and polvelyeols such ag,
for example, ethylene glycol ditmayl ether, etherified polyels and esterified
palyols, esters of monobasic and polvbasic carbexylic actds, e.g. dilsobutyd

adipate, ditsobutyt maleate (e.g. Rhodiasaly DIRYY)

However, the organic solvents referred to may also be emploved preferably
without or at least with 2 little water. Addittonally to the compongnts a) amd by,
the cowposttion preferably comprises s solvent, wore particularly o solvend
compoaed 1o an exient of more than 95% by weight, preterably more than 98% by
weight, of at least one organie solvent. Particularly preferred i3 a polar aprotic
solvent, such as dimethvlformamide and dumethyl sulphoxide, and also, for
example, fotally  etherified glveols, obigoglyeols and polyvglyeols, etherified
polvols and esierified polvoels. esters of mouobasic and polvbasic carboxylie

acids, e.g diisobutyl adipate, diisobuty] maleate (e.g. Rhodiasolv DIB™).

Further possible ingredients of the composition of the invention that may be used
include adhesives such as carboxymethyleelluloss, natuwral and synthetie polvmers in
powder, pardicle or latex form, such as gam wable, polyvinyl alcohol, polyvinyl
acetate, and also natural phospholipids, such as cephalins and lecithing, and synthetic

phospholipids, and alse minersl and vegetable oils. Morsover, it may comprise
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colorants such as inorganic pigments, e tron oxide, tilanium oxide, Prussian Blue,

and organic dves, such as alizarin dyes, azo dyes and metal phithalocyanine dyes, and

frace nuirients, such as salts of iron, manganese, boron, copper, coball, melybdenum

and zine, sml also siabilivers known for aziridine compounds, examples being
tetramethylethyvlonediamine  (IMEDAY victhyvlencdisming, and  the 14

digzabicveln] 2.2 2loctane (DABCO) known from WO 2004/050617.

The mvention further provules g process for preparing the composilion of the

wmvenbion

The composiion of the invention may be prepared, for example, by mixing the
individual compaonents, optionally with extenders, in other words Hauid solvents,

arst with the optienal use of forther adinvants,

The sotivity and the spectrum of asation of the compositions of the ipveniion
andéor of the lodine~-contabning compound smploved may be increased by adding,
optionadty, further sntisdorobial compounds, fungicides, bactericides, herbioides,
insecticides or other getive campounds, so as o widen the spectnem of activity oy
1o obigin particular effects, or by using such compounds at the same time. These

MIRTUres may possess an even broader specirunn of action,

In many cases, synergistic effects are obiained, f.e. the activity of the mbawre &
greater than the activity of the individual components. The following compounds,

for example, are particularly faverable co-components:

irtgzoles such as

araconazole, azowyelotin, bilertanel,  bromugenazele,  cyproconazols,
diclobutrazale.  difenoconazole, dintconareole, epoxveonazole, olaconazole,
fenburonazole, fonchiorszole, fenethanil, fluguinconazele, flusitazole, fluinafol,
furconazole, hexsconazole, imibenconazole, ipconazole, isczofes, myclohutani,
metconazole, paclobutrazels, penconazole, propioconasole, prothiveonazols,

simeconazele, (Hi-ois-1-(d-chiorophenyi2-(1H-1,2 d-triazol- ylicveloheptanol,
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- Etert-buty - 1-(-chlorophenyD 3L 2 4-trinzol- L-yDipropan-2-al,
tebuconazole, tetraconazole, risdinefon, riadimenol, tinpenthenol, tiflumizale,
Uriticonarole, uniconazole and their wetal salts and soid adducts:

muiazoles such s

clotrimazole, bifonazole, climbazole, econazole, fmapamzi fmazahil, isocomazale,

ketoconazole, lombuzole, miconaxole, pefursszoste, prochloraz, tiflumizele,

thiazolcar, amidazoivi-t-(4ohlorophenony -3, 3~dimethyvibnian-2-one, and their

metal sabts and acid adducty;

pyridines and pyrinddines such as

apcymidoll buthiobate, fenarimol, mepanipyrin, nuanimel, pyvofur, triamirol
sueeinate dehvdrogenase inbibitors such as

benodanil, carboxim, carboxim sulphoside, evelafluramid, fonfuram, Hutanil,
furcarbanil, formecyclox, mebenil, mepronl,  methfuroxam,  metsulfovax,
nicobifen, pyracarbolid, oxvearboxin, Shivlan, Seedvax;

naphthatene derivatives sueh ag

terbinatine, nafttfine, butenaling, Jeehloro-ToZeara2 7 T-tvimetbyioct-3~an-3~

YRg

sulphenamides such as

dichiofloanid, tolviflnanid, folpet, Quorotolpel, captan, capiofol:

benzimidasolss sugh as:

carbendazim, benomyl, fuberidazole, thinbendarole or their salts:
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awrpholing dorivatives such as:

aldimorph, dimethomorph, dodenorph, falimorph, fenpropidin, feapropimorph,

tridemorph, trimorphamid and thetr arylsulphonate salis such as, for example, p-

toiuenssulphonic goid and podudecyiphenvisuiphonic scid;

benzathiazoles such ase

J-mercaptobsnrothiazels;

heneothiophene dioxides such ax

Neevelobexyi-benzo[blthivphenscarboxamide K S-divxide:

henzamides such as:

2. &-dichiore-N-{d-tritlueromethylbeney hbeneamide, tocloftalan;

horon compounds sugh ax

Boric actd, borin esters, borax:

formaldehyde and formaldehyde-releasing compounds such as?

heneyl alcohsl monaipolyihemiformal, 1, 3-bisthydroxymethylip
3 5-dimethvhimidarolidine-2 dedione (OMDMHE),  bisoxazolidine, n-butana!
hemiformal,  cis-1-{3-chloroallyD)-3, 3 7 trigza- azontandamantsne . chioride,
1-11,5-bisthydrosymethyl-2, S-dioxotmidazolidin-d-yl]- 1 3 bis-

{hydroxymethyliorea,  dazomet, dimsthviolores, 4. d-dinwthyloxsesliding,
ethylene glveol bhemiformsal, Teethyibicyclooxarolidine, hexahydro-S-triazine,
hexsmethylonstotraming, Nehvdroxymethyl-N smethylthioures,

methyvienebismorpholine, sodium N-thydroxymethyhplycinste,
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Ne-methylolchloroacetamide, oxazolidine, paraformaldehyde, tanrolin, tetrahydrns
P 3-oxasine, No-hyvdroxypropyDaminemsthunal, tetramethylolacotvienediursa
CTMADY:

isathiazolinones such as:
Nemethylisothiasolin-3-one, S-ghivro-Monethylisothiszohin-3-one, 4,5-dichlora-
Negeivlisothiazolin-deone, S-chloro-Mooetylisothinzolinone, N-occtvlisothigzalin.

I-ane, 4, 5 rimethviencisothiazolinene, 4 S benvoisothiazolinone;

aldehyvdes such ast

ginnamaldehyde, formaldehyde,  glataraldehyde, B-bromocinnamaldebyde, o

phthalaldehyde;

thtscyanates such ass

thincyvanatomethythinbeaibiazole, methylenebisthiooyamte,

guaternary apumonium compounds and guanidines such g

tenzatkontum chloride, senzyldimethylteinadecylanumonium chloride;
henzyidimethyldodeoviammonun chioride,
dichlorohenayvidimethyialkvlammontum chloride, didecvidimethylammonium
hioride, disctyvldimethylammontum chloride, Nihexadecvlivimuthylammeonium

chioride, Lhexadeoylpyridinium chioride, iminnctading tris{albesilate);

phenols such as

tribromophenol,  tetrachlorophenol,  3emethyldechlorophenol,  3,5-dimethyld-
chlorophenol,  dichlorophene, 2-benzyi-d-chlorophenel, twiclosan,  diclosan,
hexachlorophene, methyl prhvdroxybenzoate, ethyl p-hvdroxybenzoate, propyl p-

hydroxybenzoate,  butyl  pohvdeoxybenzoate,  oetyl pehivdroxybenzoate,



i

20

850
LV 4%

30

- 28 - EP2413697

o-phenyliphenel, m-phenyiphenol, p-phenviphenot, 4-{2-tert-butyl-
4-methyiphenoxyiphenal,  4(2-isopropyl-demethyiphenossyiphenal, 4424
dimethyviphenoxyiphenol and thetr alkali metal salts and albaline ecarth metal

salts;
microbicides with an sctivated halogen group such as

bronopnl, brontdex, 2-bromo-2atre-1 d-propanediol, 2-bramo-4'-hydroxyaceto-
phenone,  -bromo-3~chlora-4 4.3 Sqetramethyl-2-midazolidinone, S-hroma-B-
nitrostyrene, chlomestumide, chloramine T, 1 3-dibromo-4,4.5 S-etramethyiad-
inidarnlidinons,  dichloramine T, 3ddichloro-{3H 1, 3-dithicl-3-ane, 2.2~
dibromo-3smitriepropionamide, i ,'E»i;%ii}rstsn'm«?,cwii eyanabutang, halane,
halazone, mucochlorie geish, phenyl 2-cllorocvanovinyl sulphane, phenyl 1.2-

dichloro-2-oyanovinyd sulpbone, trichloroisovvanurie acids
pyridines such as:

ohydroxe-Zopyridinethione (and the Cu, Na, Fe. Mn, Zn salis thercofy,
tetrachioro-d-methylsulphonvipyriding, pyrimethanocl, mepanipyrnim, dipyrithion,

thydroxy-d-methyl-6-02 4 d-trimethyipenty] -3 H-pyrnidine,;
methoxyacrylates or similar such as

aroxystrobin, dimoxystrobin, fluoxastrebin, kresoxim-methyl, moetominostrobin,
orysasirobin, pieoxystrobin,  pyraclostrobin,  irifloxystrobin, 2 4-dibydre-S-
methoxy-Zanetbvid-{ 2 1413
(iflusromethyhphenyljethyBdenelaminojoxyimethyliphenyl 13 H 1L 2 detrtazni-

Jeone (CAX No, 185336.78.2)
metal soaps such as

saltx of the metals tin, copper and zine with higher faity scids, resin acids,

naphthente acids and phesphorie acid, such ax, for example, tin naphthenate, tin
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ovtoale, tin -ethylhexanpate, tin oleste, tin phosphate, tn benvoste, copper
naphthenate, copper ocloste, sopper 2-othylheranoate, copper oleale, copper
phosphate,  copper  bepzoate, zine  paphthenate,  zine  ogtosle, «ne 2-
sthyibexanoate, sine oleate, zing phosphate, sine benzoate;
metal salts such as:
salig of the wetals Hn, copper, sine, and also chromates and dichromates, such as,
for example, copper  bydeoxyvoarbomate,  sodinm dichromate,  polassiun
dichromate, potassium chramale, copper sulphate, copper chlornide, copper bonate,
zing Huorossiticate, copper Huoresilioate:

oxides such as;

oxides of the metals tin, coppey and ®ine, such ag, for example, teibuivltin oxide,

iy, Culd, dnty

oxidizing agenty such as:

hydrogen peroxide, pergeetic scid, potassiurn persulpbate;

dithivcarbamates such as

cufranch, ferban, potasstum No-bvdrogyvmethy N -methyldithiocarbamate, sodium
dimethyldithiccarbumate, potassinm dimethyldithiocarbamate, mancozel, maneh,
metam, meliram, thiram, zineh, zivam;

aitriles such as:

24,5 6-teteachloroisophihalonitrite, disodium evanodithioimidocarbamate;

guinolines such as
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&-hydroxyiguinoline aud the coppor salts thereof

other fungicides and bactericides such as

bothoxazin, S-hydroxy-28H - furanone, 4, 5-benzodithiazolinons, 4 3«

trimethvienadithiarobneong, M-{2-p-chlorebenzovisthyDbesaminium chloride, 2-

oxo-d-{CE-hydmxyphenyimestohydroxyoinnamoyl chioride, friscN-
{ovelohexvidiszemumdiosy-aluminium, N-{evelohexylidinzeniumdiony )y
irtbuivliin or s polsssinm salts,  bis-N-{eyelohexvhltazeniumdioxy) copper,

iprovalicarh, fenhexamide, spiroxamine, carpropamid, diflumetorin, quinoxyien,
famoxasdons, polvexoriia,  acibenvolar S-methyl,  furmmetpyr,  thifluzamide,
methalaxylaM, benthiavalicarh, metrafenon, ovilufonamid, tdadindl, tes tree oil

phenoxyethannl,

Ag, Zn or Cu-containing zealites slone or meorporated inte polymeric mutorials

Very especially preferred are mixturss with

azgconarole,  bromucomuzole,  ovproconavole, dichlobutrazol,  diniconazole.
dinren, hoxacenarole, mataconazoie, penconazole, propivonazole, tehuconagzals,
dichlofluanid, tolvlBoantd, Huorfolpet, methfurosm, carboxin, Neoyelohexyis
benzolblthiophencearboxamide  SS-dinxade,  fenpiclonil, 4402, 2-diflnoro-1 3«
benzodioxol-d-vhi-1Hopyrrole-3-carbonitrile,  butenafine, imasahl, Nomethyl
isothinzolin-3-cue, S-chloro-Nemethylisothiszolin-deone,  Neoctylisothiaselin-3-
Gne, dichioro-N-octylisathiazolinong, mercaptobenzothiarole,
thicovanatomethyltnobenvothiazele, tsabendazole, benzedsothiavolinone, N-{2-
hydroxypropyDaminomethanel,  benzyl  alechol  (hemformal,  Nemethylol
chioroacetamide, N-(2-hvdroryvpropyllaminemethanol, glutarsldehyde, omading,
Fu~omadine, dimethyl dicarbonate, -bromo-2-nitro~-1 3-propancdiol, bethoxazin,
a-phihalialdehyde, 2.2-dibroma-Y-ntirilepropionamide, 1. 2-dibrome2 d-dicyanes
butane, L3-bisthyidroxymethyh)-3,5-dimethyridazolidine-2 A-dione (DMOMH),

tetramethylolacetvienediures . (TMADY,  othylens  plveol  hemiformal,  p-

hydroxybenzoie acid, carbendazbm, chdorophen, 3-methyid-chlorophenol, o-
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phenylphennt,

Apart from with the abovementioned fungicides and bavterioides, mixtures with a

pood efficacy are, moreover, alse prepared with sther sctive compounds:

aseeticides £ aeartcndes { nemativides:

abameutin, scephate, acetawiprid, acstoprode, acrinathrin, slanveark, aldicarh,
aldoxvearh,  aldring allethein,  alpha-cyvpermethrin,  amideflumet,  amitrag,

avenmectin, aradirachtin, sxmphos &, axiuphos M, seocvelotin,

Bacillus thuringiensis, burthrin, d-bromo-2-{dechlorophenyiyi (ethoxymethyiy-3.
{riflgoromethyl- 1 H-pyrrole-3-carbonitrile, bendivearh, benbuwracarb, hensaliap,
betaey futhrin, bifenthrin, Moresmethrin, boallethrin, hstrilfluron, bromophos A,
bromophos M, bofencarh,  boprofeein,  botathiophos, butecsrboxim,

bhutoxvewrboxim,

cadusatos, carbaryl, carboturan, cawrbophenothion, carbosulfan, carlap, guino-
mgthionate, closthagarb, chlordane, chinrethoxyios, chlorfenapyr,
chlorfenvinphos, chlorflogzaron, chlormephos, Nef{6-chloro-3-pyridinyhmethyli-
N'-evano-Me-methylethansinidamide, chlorpicrin, chivrpyrifos A, eldorperifos 8,
cis-resmethrin, ¢logythrin, clothiazoben, eypophenothiin, clofontesin, coumaphos,
cvanophus,  cyveloprothrin,  eyfiuthein, ovhalothrin, cvhexstin, ovpermethring

cyromazin,

decamethrin,  deltamcthrin, demeton M, demwion 8, demeton-S-methyl,
digfenthiuron,  dialiphos,  diszinon, 1 2-dibenrovi-1{] I -dimethyhbhvdrazing,

DNOC,  dichlofenthion,  dichloreos,  dicliphos, dicrotophos,  difethialone,

dittubenzuron, dimethoate, 3 M-dimethylphenyl methvicarbamate,
dimethyl{phenyiistivimethyl 3 phenoxybenayl cther, dimsthyl{4-

sthoxyphenyDailylmethyl-3ophenoxybeneyl ether, dimethylvinphos, dioxathion,

disultoton,
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cflustlanate,  emamectin,  cmpenthrin,  cwdosulfan,  EPN,  esfenvalerats,

cthiolencarb, ethion, sthofenprox, eltrimphos, cloxarole, stobenzanid,

fenamiphos, fenazaquin, fenbutatly oxide, fouflothein, fenttrothion, fenobucarb,
fenothiocarh, fenoxyearh, fonpropathein, feapyrad, fonpyroximate, fensulfothion,
ferthion,  fenvalerate,  fproail,  flownicwmuid,  flagorypyenm,  tluasoren,
Hueycloxuren, Hueythrinate, futenerim, fhadenoxuron, flupyrazofos, Hulonzine,
fhanethon,  Hulenprox,  Huvalivate,  fonophos,  formethanate,  formothion,

fosmethilan, fosthiszate, fubfonprox, furathiooard,

halefonczide, HCH, {(€CAS RKN;  3BE9.9) heplenophos,  hexatlumuron,

bexytliarcax, hydramethyivon, hydeoprene,

imidacloprisd,  tmiprothrin,  indoxyenrl, iprinounectin,  iprobenfos,  isavophos,

issamidophoy, isofenphos, tsoprocach, isoprotiuslane, isoxathion, ivermectin,
kadedrin,

lambda-cvhalathnn, lufenuron,

malathion, mecarbam, mervinphos, mesulivaphos, metaldebyvde, nwthacrifos,
methamidophos, methidathion, methtocarh, methomyl, metoloarh, milbemecting
mongcrotophos, moxiscting

naled, NI 128, nicotine, nitenpyram, noviflupnon,

omethoate, oxamyl, oxydemethon M, oxvdeprofos,

parathion A, parathion M. penfluron, permethrin, 2-4-phenoxyphenoxylethyl
gthyvlvarbamate, phentheate, phorate, phosalon, phosmet, phoesphamiden, phoxim,
pivimicarb, pirimiphos M, pirimiphos A, prallethein, profenaphos, promecarb,

propaphos,  propoxur, prothiophos, protheats,  pymetrozin,  pyrachlophos,

pyridaphenthion, pyresmethrin, pyrethnon, pyeidaben, pyridalyll pyrimudifen,
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pyvriproxtion, pyrithiobac-sodium,

quinaiphos,

cesmeathrin, rolenone,

salithion, sebufos, staflvofen, spinvaad, spivodiclofon, spiromesifen, sulfotep,

suiprofos,

tau-Huvalinate, tarodls, tebulenoride, whufenpyrad, sebupirimphos, teflubensuron,
tefluthrin, temephos, twrbam, terbufos, tetrachlorvinpbus, tetramethrin, tetras
meothacarb, thiacloprid, thisfenox,  thiamethoxam, thigpronil,  thiodicarh,
thiofanox, ithiszophos, ihicowelam, thiomethon, ihionazin,  thuringiensing
tralomethrin,  treasflutheny,  tiavathen, iviazophos,  irigramate,  frissuron,

trichiovfon, twiflumuroen, vimethsearh,

vamidothion, xylvicarh, retametheing

mohuscivides:

fentin acetate, metaldehvds, methievarb, nivlosamule;

herbicides and algicides:

acetochlor,  acfluorien, aclonifen, avrolein, alachlor, glloxydim. ametryn,
amidosulfuren, amitrele, smmoenium sulfamade, aoidofos, asulam,  abrazine,

azatenidin, aziptrotryne, azimsulfuron,

benavolin, benfluralin, benturesate, bensulfuron, bensuliide, bentarons, benzoten-
cap, bonsthigzoron, bifenox, bispyribae, bapyribac-sedium, borax, bromacid,

bromohatide,  bromofenoxim, bromoxyoil,  buiachler,  bptamifos,  bulealing

butviate, bialaphos, benzoyvl-prop, bromobutide, butroxydim,

X
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carbetargide,  cartentrazone-cthyl,  carfenstrele,  chlomethoxyfen, chloramben,
chlorbromuron,  chlorflurenel,  chioridazon,  chiotimuron,  chlomitrofen,
chloroseetic acid, chloransulancmethyl, cinidon-ethyl, chlortohuron, chloroe-
xuron,  chivrpropham,  chilorsulfuren,  coblerthal,  ohlovthiamid,  cinmethylin
cinosulforon,  clefoxyding,  clethodim,  clomasone,  chlomeprop,  clopyralid,
Svanamide, cyanasing, oycloate, eyelovvdim, chivrexynil, clodinafop-propargyl,
sumyiuren, clometoxyien,  covhalofop,  covhalpfop-butvl,  clopyrasuluron,

cyolosulfamuron,

diclesulam, dichlorprop,  diehlorprop-F,  diclofop, digthatvl,  dilenoxuron,
difenzoquat, diflufenican, dithufenzopyr, dimefuron, dimepiperate, dinmthachlor,
dimethipin, dintiramine,  dinoseb, dinoseb  acetate,  dinnterh,  diphensmid,
dipropetryn,  diguat. dithiopyr, diduron, DNOOC, DSMA,. 240 daimuron,
dalapon, dazomei, 24-DR. desmedipham, desmetryn, dicamba, dichlebentl,
dimethamid, dithiopyr, dimethamoteen,

eptinasine, cndothal, EPTU, esprocarh, ethalfhualin, ethidimuron, sthofmesate,

ethobenzanid, sthoxyfen, sthametsulivron, ethoxysulturon,

fenoxaprop,  fenoxaprop-P, fenuron. flamprop,  Hamprop-M, flazasulfuron,
fuazifop, fluszifop-P, fuenschlor,  fluchloralin,  flufenacet,  Dumeturon,
Huarocglveoten, Huoropitrolen, flupropanate, Hlurenol, fluridone, fhurechloridone,
flurexypyr, fomesafen, fosamine, fosametine, flamprop-isopropyl,  flamprop
isopropyi-L, flufenpye, umiclorac-pentyl, Humipropyn, Mumioxzioy, flurtamons,

flumioxzun, Dopyrsulfuron-methyl, flothiacet-methyl

glyphosate, ghifosinaie-anunonium

imazamethabenz, isoproturon, isoxaben, isoxapyrifop, fmazapyr, wuzaguin, bna-

zethapyr, 1oxyuil, isopropalin, imazosulfuron, inazomeos, isoxatlutole, mazapic,
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Ketospiradox,

factofen, lenacil, Linuron,

MOPA, MUOPA-hydrazide, MUPA-thiosthyl, MUPB, meocoprop, mecoprop-B,
melenacet,  mefloidide,  mesosulfoon, meotam,  metamifop,  meotamitron,
metarachior, methabenzthizeuron, methazole, wmethoropteyne. methyldymron,

methyl  sothioevanate, metobromupoen, motoxuron, metribuzin,  metsolfumn,

ke

molinate,  wmanelide, monolinuron,  MRIMA,  melolachlor, wetosulam,
meinbenzuron,
wpreanilide, napropamide, napslam, neburen, nivosulfuron, norflurazen, sediam

shiorate,

oxadiazon, oxytluorfen, oxysulfuron, orbencarh, oryzalin, oxadiargyl,

propyzamide,  prosulipearh,  pyraselate,  pyrazosulfuron.  pyrazosyien,
pyribenzoxim, pyribaticarb,  pyridate,  paragust,  pebulate,  pendimsthalin,
pentachlorophenol, pentoxazone, pentancchior, petroleum oils, phenmedipham,
piclorsm, piperophos, pretifachior, primisulbieon, prodismine, profoxydim,
prometryn,  propachior,  propantl,  propaquizefob,  proparzine,  propham,

propisechlior, periminobag-methyl, pelargonic aoid, pynithiobae, pyrallufen-cthyl,

auinmerac, quinocloamine, quizalofop, quizalofop-P, quinchiorse,

aimsuifuron,

sethosydim,  sifuron,  almasine,  simetryn, sulfosulfuren,  sulfometuren,

suifentrazone, sulvotrione, sulfosate,

tar oily, TCA, TCA-sodium, tebwam, tebuthiwon, terbacil, terbumeton,
terbuthylazing, terbutrvn, thisratluoron, thifeasulfuren, thivhencarb, thiocarbaal,

tralkoxydim, triallate, triasalfoon, wibemeon, triclopyr, tridiphane, tristazine,
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iritluaraling tycor, thdiszimin, thiazopyy, wriflusulivron,

vernelale,

The invention forther provides a binder formulation comprisiug

- at feast one binder,

« at feast one tedine-coniaining compound, more partienlarly biocide, and

- at feast one aziridine compound of the formuda ()

Proferably the binder formmdation comprises the iodine-containing compowmd,
more particulardy biocide, component and the asiridine compound of the formuala

{11 component in the form of the composition of the nvention, Prefurred hinders

contemplated include oxadatively deyving bingders, preterably slkydqresin-based

W

binders, or binders which form Gl by means of coalesusnts, especially latice

The albyderesin-based binders contemplated are preferably alkyd resing, nclusive of

their modifisd alkyd resins.

The alkvd ronins are, in general, polycondensation resing formed from polbvels and
polvhasic carboxylic acids andfor their anbvdndes, and fats, oils oy free natural andéor
synthetie faty acids, The albyd resing may optionally also be modified chentically with
hydrophilic groups, especially water-soluble groups, in order that they can be used, for

example, as an emnlsifiable or as 2 water-solubls alkyd resin,

The stated polyols are preferably ghvesrel, pemtacrythritol, trimethylolethane,
trimethvlolpropane and various dinls such as cthane~/propancdint, diethylene

glycol and neopentyl glyeol,

The siated polybasic carboxylic acids andfor their anbydrides ave prefurably

phthalic seid, phthalic anhydride, wmadeic anhydride, tsophthalic acid, tereplthalic
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soid, trimeliitic anhydride, adipic aeid, axelaie geid or sehacic geid,

The stated oils or fatty acids are generally lnseed oil, oiticiea oil, tuny ofl, sova
oil, sunflower oil, safflowser o, rvinene ol all ol castor ot cocomat ail,

<

peanut ol thelr Butty acids, and also synthetic monocarboxylic acids,

The alkyd resing can oplionally alse be modified with, for example, nataral resing,

phenolic resing, acevle resing, styrene, epoxy resing, silicone resing, socyanates,

polyamides oy aluminiom alkoxides.

‘The alkvd resins generaily have a molar mass of 300 (o 100 000 gfmol, preferably
of 1800 1o 30 000 g/mol, more particularly of 1500 to 20 800 gimol, delermingd
proforably by laser bight scattering sce, for example, “Static Light Seattering of
Polvstyrene Belorenee Materials: Round Robin Test”, Uldust, B Werthmann
Interpational Journal of Polymer Analveiy and Characlerization, 1989 Vol 5,

pages 188 . 207

The bipder foromlations of the invention comprse preforably 1% o 80%, more
i X
prederably 2% 1o 709 and with particubae preference 3% 10 6095 by waight of alkyd

resin,

The binder formulution of the invention preferably comprises an alkyd-rexsin-
based binder and a transttion metal dryer for oxadative drying, Transition metal
dryers for the purposes of this specification are more particudarly transttion metal

compounds which accelerate the diving snd curing of the alkvd-resin-based

binder,

Preference is given to the sabis of transition metals of groups Vb, Vib, Vilb, VI
and Ih of the chemical periodic system. These are mors particolarly the salls of
cobalt, manganesse, vanadium, nickel, copper and iron, more preferably cobaly,
manganese, iron and vanadivm. They need not nevessarily be used alone, but
instead can slse be employved in combination with non-fransition wetal salis, such

an lead, caleium or zivconium, for exampla,
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maore than 10 g;"i The salts in question are preferably the salis of s:a;*‘imxyiis: acids,
which have lugh compatithility with the alkyd vesin binders and st the same Hime snsure
sufficient solubility of the wetal st Preforence is given 1o using tansition metal salts
of faty acids, steh as oleates or Hnoleates, resin acidys such ag resingtes, ov salts of 2-
ethylhesaneic actd (octoates), Preforred transition metal deyers e cobalt cctoaie and

cobalt naphthenate, ¢ Octasoligen™~Cobalt 12 from Borchers,

The binder foromulations of the invention preferably comprise the transition metal
drvers woan amount of 00 1o 1%, preferably G.005% o 0.5% and very preferably

G.01% 10 0.1 by weight, based 18 each caze on binder.

{n one prefecred embodiment the binder formulations comprise at least ong polar
arganie selvent, preferably a polar protic solvent. Examples of suitable such pola

protic solvents are those such gs dipropyiene glyeol monomethyl ether (oo
Dowanol DPM from Dow Chenviesl) and also, preferably, in combination thereto,
pelar aprotic solvents, such ag dimethyviformamide and dimethyl sulphoxide, and
alsn, for oxample, etherified glveols, oligoglycols and polyelveols, sthenified
polvols and esteritfied polypls, ssters of monpbasic and polybasie carboxylie

acids, e.g. diisobuty! adipate, ditsobuiyl maleate, (g Rhodiasoly DIBY

Parttcular preference iy given to the binder formulation comprising

19 to BU%%, prefershly 2% 1o 70%, more preferably 3% to 80% by weight of
atkyd resin hinderis)

3% o 30%, preferably 0% to 45%, more preferably 8% to 40% by weight of

tedd

colour plgmenty

G019 to 3%, preforably 0.05% to 3%, more preferably 8.1% to 2% by weight of

tdine~cantatiing componnd, more partienlarly blocide
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0.001% to 3%, preferahly 8.005% to 3%, more preforably 0.01% 10 2% by weight

of aziridine compound of the formula (1},

2% to 97% by weight of solvent(s), more particuluely polar solventis, tnchuding up
to W%, more particwlarly 0.01% 1o 7.5%, by weight, based on the binder

preparation, of polar aprotic solvents, and

(L801% 10 3% by weight of a tupsition metad deyer.

Particularly preferred binder formulations of the invention are those comprising at
Ieast one alkyd resin, at least one transition metal dryer, IPBC, at least one
azirtdine compound of the formula (1) and at least one solvent,

The binder formulstion may further comprise fillers, amisskinning agenis,
rheolagical addilives such as, for exomple, anti-seitling apgents and thixotropic
agents, further biocides such as fungivides, bactericides, ami-fouling sgents and
algicides, solvents, process additives, plasticizers, UV stabilizers and heat

stabilizers, and also corrosion inlibitors, In customary amonnts,

I ois additionally possible to add further stabilivers to the binder formulations,
examples being the chelating magents spevified in WO BR/I25843, or the organic
epoxides specitied in WO 00/18628. In mumy cases synergistie effects are observed

here.

In the cantext of the fnventive use i 15 also possible, furthermore, to add one or more
stabilizers from the group consisting of antioxidants, free-radical scavengers, UV
stabilizers, chelmtors and UV absorbers, which in some cases cxhibit svaergisiic
affects.

Further UV stabilizers that may bs mentioned inchude, by way of example, the following:

cally hindered phenols, such as

.)‘J

2.6di~tert-butyl-d-mwthylphenol, Z-tert-butyl-4,6-dimethylphenad, 2,6-di-cyclo-



)

3

-

U

20

<32 EP2413697

pentyl-dapethyiphenol, 2-{a-methyleyclohexyli-d.a-dimethyiphenol,

N
b

2:86-di~octadecyl-d-methyl ;}imm% or 2 S«ditert-butyl-d-methoxymethyiphenol,

ms;tth}-’i;mzim%ec:«i}phemi, E»z‘mthy.iw4,{3-«%35‘.«;{{Qctyizi:-)‘;a}ﬁwﬁi‘i}i‘i'}phenoi_,
2 0-distert-buty-d-methosyphenol, 2,5-di-teri~butylhydroguinone,

2. 5-di-tert-amylhydroguinane, 3.6+ dk;‘shm}%n@ octadesylonyphenol,

22 o histotert-batylsdamethyiphenal), 2.2 thiobis{d-octyiphenal),

4. 4 -thinbis{ttort-hutyl-3-methyiphenol), 4.4 thiobisi6-tertbutyl-2omethyl
vhenall, 2.2 methylenehis(S-tert-batybdemet \1\¥§\§)§,N§¥3 2.2 -methvlenebis-

{4 methyl-g-ovelohexnviphenoll 2. 2-methivlenebia{d -di-teri-butyiphenoly,

2.2 -ethylide szeitsix{#y\*‘fé~<§.i»ier‘i»bnﬁyiphemi}ﬁ

4 Aemethylenebis{2 s-di-teri-hutviphenaly,

¢ 4 methylenebis{6-tert-butyl-2-methylpbenaly, L -bis{S-tert-buty d-hvdroxy-
T-methyiphenyhbutane, 1.1 3w Sderi-hutvl-dhyvdroxy-2-metheiphenyibutane,
1.3, 50013 Sedi-tortcbuty bd-hydrx vhaney 2,4 O-trimethyibensene, isooeiyl
3.5 di~tert-butyl-Ahvdroxyhenzyboercapioacatate, 13,5083, 5-di-
tert-butvi-d-hydroxybenzyll soevanurate, 1,3, 3 tris{d-tert-

hatvh-3-hydroxy-2 6-dimethyibenze) isocyanumite, 13.35-teis](3 3 di-tert-hoyl-4-
hydroxyphenyvhipropionyloxvethell tsooyanurate, disetadeoy! 3, 5 diverte
butvl-d-hydroxyhenzyiphosphonste, caleinm monoethyl 3.5+
di-teri-buivi-d-hydrosybenpyviphosphonate, NN

i~ Sedi-tert-butybd-hydroxvphenviproptonyhibesamethylencdiamineg,

NN S-di-tert-butvi-d-hydmxyphenyipropionyDitrinethylenediamine,
N3 S-disteri-butyi-dehydroxyphenyiproplonyhydrazine, 3,9-his,
dimethyl-2-[{3tert-buty-4-hydroxy-S-methyiphonyDpropionylogy lethyll-

2,48, H0-etraoxaspivo] Mundecane, Maf3 3-bis(4-hydroxy-3'-tert-butyl-
phenvhibutanoie acidiethylene giveol ester, 2.6-bis{{3-01. 1 -dimethyiethy])-2
hydroxy-Samethyviphenyijoctabydro-4 ,?»z:r;_s:&i'mn a1 H-indenvi~d-meothyiphenal

{= Wingstay 1), 2.4-bis(n-octylthio)-6-(3 5-di-tert-butyli-d-hydroxypheuylamino )
s~triaeine, N-{d-hydroxyphenyhoctadecaneamide, 2 4-di-tert-butylpbenyl 3' . 5-di-
tert-butyl-dbvdroxybenroate, (benzale acid, 3,5-bis{l, | ~dimethylethyh-4-
hydroxy-, hesadeoyl estery, Sohvdroxypheny! bengoate, 2.2 -mpethvlengbis(6-tert-

butyl-d-methyiphenol) monsacrylate, 3L L-dunethylethyD-6-11-{3-01 1~
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dimethylethyly S -dimethvipropyl2-hvdroxyphenyethyled {1 L -dimethyl-

propyDiphenyl exter,

esters of B-{3, Sdistert-butybd-hvdroxyphenyhpropionic sctd with mionohydric or
polvhivdiie  aleohols such  as, for example, with methanol,  ovtadesanel,

Lé-hexanediol, neopentyl glyeol, thiodiethylene glveol, disthylene  glyeol,

iriothylene  plveel,  pertservthritol,  trishvdroxyethyl  isocyanurate o

dibydroxvethvlosalamude,

exters of  BaGutertbutyidsobvdrosy-3-methyviphenyipropionic . acld with
monnhydric or polvhvdeic alechols such s, for example, with methanol,
ovtadecanol, 1.6-hesancdiol, ncopentyl ghveol, thindisthylene glveol, dicthylene
glvenl, tiethylene glvesd, pentaervibritol,  trishvdroxyethyl trocvanurate o

dibvdroxyethvloxalamide.

Hindered amines such as,

Ws(1.2,2,6.6- mmamcii vl-dpiperidvh 23, 5-distert-buiyl-d-hydroxybenzyhi-2-
butvimalonate, bis(2.2.0 S-tetramethybdepipendyDdecanedivate, dimethyl
suoecinate~1 «{;-E«hyémx vethyirdhvdroxy-2,2,6,6-tetramethyipiporidine copolymasr,
polylif-1(1,1.3 3-tetramethylbutyiamino 1.3, S trinzine-2 4-divl (2. 2.6.6-
totramethyls 3mmzzdxi}zmmnihnanm wienel(d, 2.6 f-totramethyi-A4-
piperidyltimine]] (CAR No, T1878-19:8), 15,8, 1 2-tetrakis{4.6-bisin-butylae.
1.2.2.6 6-pentmusthyldopiperidylamino 1 13, Sotriazin-2-vi-1, 53,8 12~
tetraazadodecans {CAR Mo, 106990-43-6). bis(1,2.2 6 S-pentamethyld-
piperidy Bidecanedioate, bis{1,2.2.6.6~-pentamethylod-piperidyl} 2443, Sditor
butvl-d-hydroxvbenzyh-2-butvimalonste, decangdioie acid, bis(2,2,6,6-
tetramethyisdopiperiding]) ester, reaction products with tert-butyl hvdroperoxiske
and octane (CAS Na, 129787-67-1), Chimasark 3020 (CAS No, 192268-64-73,
polvi{d-morpholine-1 3 Striavine<2 4odivl {22 6 6-totramethyl 4.
piperidinyDimino]-1,6-hexancdivl{{2,2,6 6-tetramethyl-depipenidinylHminol],
polyl[6-tdmorphobingl}- 1,3, S tiazine~2 Aodivilfi 1.2,2,6,6-pontamethivi-d-

piperidinyDimine]- L 6-hoxanedivl{ (1,220,880 pentamethyl~depipenidinyDiniino ]
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{901, 3-dodecyl 12,2, 8 8-totramethyldpiperidyDpyrrolidine -2 S-dionsg, 3-
dodeoyis1-(1 .2 2.6 6-pentamethyipiperidin-doslipyrrolidine-2 S-dione, 4~
cetndecanoviony-2.2 & f-tetramethyipiperiding, poly{6-{eyclobexylaminog 1,33+
frigzine-2 4-divH2 2.6, 8- toiramethy -d-piperidinyDiming -1 &-

5 hexagnedivl{{Z, 2.6 & totramethyl-d-pipzeidinyiiminol], 1H4HSH &H-~
2 3a da.8, 73, 8a-hexaaracvelopentaldet} fluorene-4 8-dione, hexahydro-2,6-
'bi&{?i_,';2,6,6»i’.e.:irﬁtmei'hyﬁi»-*@--r;&:i;}ez*idiﬂyﬁi}« (CAS Mo, 109423-00-93, NN his{iormylls
MLINSBi(2.2.6, 6-tetramethyb-d-piperidyl)- La-hoxanediamine, N-{igtramethyl-
d-piperidinyhmaleimide-C20-2 g 0lelin copoivmer (CAS Mo, 199237383,

1 tetrakisf 12,26, 6 pentamethybdepiperidvly 123 4-bulanctetracarhoxylate,
tetrakis{ 2, 2.6 6-terramethylb-dopiperidely 123 A-butanetetracarboxyvlate, 12206+
pentamethyi-d-piperidinyd fridecyl 123 4-butanstetrasarboxylate, (1.3.3.4-
hutaneistracarboryiic acid, 2.2 8 6-tetvamuethylisbopipendinyd tidecy! estery,
{2.4.8,10-t0tra0y rmpm,f”.S}mxdﬁ:{:am«iﬁjé.éras:iieihatmh BA AL etramethvls,

15 polymer with 12,3 d-butanetetracarboxelio acid) (UAS No, THIRMBS36-6),

2.2, 4 d-tetramethyvl-2 1 -oxo-Tooxa-3, 20 diazadispiral 5. 1.1 L. 2 Thencicosane, {7 oxas
3. 20-dineadispire]s. L L 2Hhensivosane-20-propageie acid, Z’.,'.?,_‘4,}@{‘iﬂ‘mm&i‘h}-‘iw
2lsoxo- tetradecy! ester), (Troxa-3 20-diszadispival 3. 111 2 theneicosan-21-one,
3_\;-73,-’%;'3-~i‘e{z‘as‘ne—:ﬁ}y}-P..{}~{c»xirmzymwt§3}i}y}y {'_’pmg:«amsmi{is‘:, N~{".?.5‘..?.,55‘5&4@{1'3.:&tti'}xj,-‘ i

20 depiperidinely 32,24

=

diamine, ?%,N"‘»}g2_et‘haméi}'ibis--, gaiymey with E\,.&‘i-ji«i‘rich}(}m»L; . E~triasing,

reaction products with N-butyb2,2.6,6-tetvamcthyli-d-piperidinamine} (UAS Mo
136304-06-6), 1, P-ethylenebis{3 3 3 Sdetramethyi-Ropiperazinone),
{piperazisone, 1, U0 3 S rtanine-2 4, 6-nivlinisitevelohexylimino -2, 1+

25 cthenedivi]jtris{3 53,5, 5 tetramethylel, (T-oxa-3 20-diazadispivel S L1 2]
henetcosans-20-propanciv actd, 2,2 4 d-tetramethyl-21 -oxe-, dodeeyl ester), 1.1-

bis{1,2. 2.6 6-pentamethyb-depiperidyloxyearbonyl -2« (d-methoxyphenyiethene,

&

{2-propenoic acid, Z-methyl-, methel ester, polymer with 2,26, 6-tctramethyl-4-

niperidinyd 2-propenoate} (CAR No. 154636-12-1), {propanamide, J-methyl-N-

d
g
]

{(2.2.66-tetramethyvi-d-piperidiny - 2-1{2, 2,6, 6-tetramethyl-4-piperidinyhamino}-
Y (D-glueiial, 1.3:2 4-bis-0O-2. 2.6 s-totvamethyl-dopiperidinylidene)- (CAS No,
99473-08-21, N, N“bia(2 2.6 6-tetramethy b4 -piperidinyDisophthalamide,

d-tvdroxy-2.2 .6, 6-tetramethylpiperidine, allvld-hydroxy<2 2.6 S-totra~
i B h 3
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methyipipenidine, Iobenzyldihydroxy-2,2,6,6-1eiramethyipmiperidine,

P o{d-tert-butyl-2-buteny] b hvdrony~2 2,6 S-letramethyipiperiding,
dostearovioxy-3,.3,6,6-tctramethyipiperidine, ethyldeosaliovloyls
oay-2.2.6 6 totramethyipiperiding, danethacryvioyls

oxy-1,2 2 8. 6-nentumethyipiperidine, 1,2,2,6,6-pontamethyipipesidinedoyt

B-(3 Sditert-butvidhvdroxyphenylipropionate,

Lebenzyl-2.2 6,6-tetramethyl depiperidiny maleate,

{di-2. 2.8 S-tetramethvipiperidin-d D) adipate, (di-2 2.6 §-4etramethyvl-
piperidine-$ovly sehgeate, (11233 8- totramethy L2 6-diethyipiperidin-d-yly
sehacate, (di-Tallyl-2 ,..Z-E,(.\,.{iwi.a%'i.mn:sﬁihyi;ﬁ;;mridirgwi%«yi} phthalaie, Lpropargyl-
4-Beoyvanesthyvloxy-2 2.6 - tottamethyipiperidine, Laacetyl~2, 2,6,6-ctramsthyls
piperidingd=vl aoetaie, trimeliic sotd 2,2 8 8- tetramethyipiperidin-d v} ester,
-aerviovbd-benpvloxy-2 2 & &-tetramethvipiperidine, dibutvismalonie acid
dif1,2.2,6.6-pomtametiyipiperidin-d-vl} ester, butyl(3,5-di-tert-butyl-4 hvdroxy-
ey Dmadontc acid dil 22,6, 6-pentamethyipiperidindovly exter,
dibenzyimalonie actd Al 228 6-pordamethyipiperidus-d-vl) oster,
dibersyimalonie acid 41,23 6-tetramethyla2 G-diethyipiperidin-dovl) ester,
hexagne-1.6'-bis- {d-carhamoyleny- Lon-butyl-2,2,6, 6-tetramethyipiperidine,
foluene~2' 4 wbis(d~carhamovioxy~ Tn-propyb 2,28 S-tetramethylpiperidine
dimethyl-bis(2,2.0.0-tstramethylpiporidine-deoxysilane,
phenyvi-tris(2.2.6. 8- totramethy Ipiperidine-d-ox v sitane,

tris{opropyl-2,2,6 6-tetramathyipiperidin-4-y1} phosphite,

tris{ L-propyl-2 2,6 6 tetratnsthyipiperidin-d-yl} phosphats,

phenvifng(1,2.2 0 6-pentamethvipiperidin-boyliphosphonate,

dit1,2.2. 6.6 postanwihvipipendin-d-vi} sehacale,

MNONLBig(2,.2,6 S-tetramethylpiperidin-d-vhhexamethylene- 1 6-diamine,
DN-bis(2.2,6,6-tetramethylpiperidin-4 -yl thexamethylene- 1 6-dincetamide,
racetyl-d-(Neoyelochoxylacetamido-2,2,6 6-tetramuethylpiperidine,
dobeneylamine-2 2.6 6-ttramethylpiporidine, N N-bis(2,2,6,6-totramethyl-
piperidin-d-y1-N N'-dibutyladipamide, NN-bis(2,2 .6 6-tetramethyls
piperidinad vl Niedieyvelohexvl(2-hvidraxypropylene),

N N bis( 2, 2.0, 6-tetramethyipiperidin-d-yibpoxvivienadiamine, 44{bis-2-hydroxy-

gthyDamino-1,2,2,6,6-pentanwthylpiperiding, 4-(3-methyl-
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$-hydroxy-3-tert-butvl-benzeamido}-2 2,6, 8-tetramethylpiperiding,
4-methacryiamine- 12,36 S-pertamethvlpiperidine, 9-a2a-8.8,10,18-
tetrammethyl-1 S-diexaspiro] 5 Stundecane, 9-a28-8,8,10,1 O4etramethyl-3-ethyl-
L S~dioxaspiro]d S hundecane, $raza-2,7.7.8,9, % hexamethyl- 1 4-dioxaspivo]4. 5}

¥

decane, $-ang-3-hydroxymethyl-decthvi-8,8,9, 10 1 8-pentamethyi-  «S-dioxaspiro-
3

{3 5teodecans, Sraza-3-ethyi-d-aeeinxymethyl-9-acetyl-8,8, 10,1 D-tetra-

mothyl-1,5-dioxaspirol 5. S lundecane, 2,2,6,6-tctramethyl-
piperidine-despiro-3-0 U A dionan a’}~§‘~:ﬁp§r<ﬁw5"~{§",3“*&510&&;1@}»2”nspimw

3 e

73N 27606 etramsthylpiporidine -3 -bonryla 3 Betriaza~ 7,79, Bete e
methylsspirold. S ldecane-2 A-dione, 3~w-0ctyl-1,3 8triaza-7,7 8 2tetra-
methvispirefd 5 ldecane-2 dedione,

J-allyl- 13 B-triaea- 17,7, 9. 9-potamethyl-spiveld Sldecane-2 4 -dione,
Segbveidyl- 1.3 Rotrinea- 7,7 8.8 Qoentamethylospivald Stdecane-2 d-diong,

Z=wsopropvi-7 7 9 O tetramethyi-Looxa-3 & -diava-d-oxyspirold Sdecans,

{

2boanela T 7 Fﬁ*f}m'{s'sn‘an‘“fh vi=leoa-3 R-diava-d-oxyepivold . Sidecane,

el

Seizopropyls 7,78 detramethvis Loxa-4 Bediaza-oxyapirolt Sdecans,

E*btﬁyi:?,"}‘,‘f},§}~t@i’mn‘3¢>thyi 1~oxg-4,8-dinza-3-oxyspirol 4. Sldecane,
bis{P~(2,2.0. 6-tetranethyipiperidinoethyl] sebacate, 0-(3, 2.8, 8-tetramethyl-
piperidine jagetic acid n-ocivl eater,

14-bi(2.2,6, 6-1etramethyipiperidino -2 -buteng,

Nabvdrox yn‘;gthyi SNL2,2.6, 6-tetramethyipiperidinadeviurea, Nomethoxy-
methy I NS2,2 .6 S-tetramnethylpiperidin-d-yhures, Nemethoxymethy N -
a-dodecyl N2 26 Sfetramethyipiperidin-doviarea, O-(2.2 04 tetramethyls

piperidin-d-y[}-N-methosymethylurethane,

Phosphitex and phosphonates such as,

tris{nonyiphenyl) phosphite, g2 4-di-tert-butviphenyl) phosphite, bis(2.4-di-

teri-butyiphenyh) pentaerythritod diphosphite, bis{ 2, o~di-tert-butyl-d.
methviphenylipentaerythritol diphosphite, 2.2 methylonehis{d o-di-tert-

butylphenyl) vety! phosphite, tetrakis(2 4-di~tert-butyipheny B L, U-biphenyl 4,45
divibisphosphontie, 2 2-cthylidenebis(4,6-ditert-buiylphenyly _ﬂunmphesp}zits‘:,

divetadecyl  pentservibiritol  diphosphonite,  3-{12 4.8 10-1tetrakis{] 1 -dimethy
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ethylidibenzold f11,3.2 Jdoxaphoesphin-t-y oy PN N-bis] 22, 4.8, 10~
tetrakis(l, LdimethylethyDidibenzold £} 1 32 [dioxaphosphin-&-
viosylethyljethanamine  (CAS  No,  80410-33-95,  bis(2 d-di-tert-hutyi-a-
methyiphenyl) ethyl phosphite, 24.6-Uiterthutyiphenyl Zobutyl-2-ethyl-1,3-

propanediol phosphite, bist2 4 -dicumylphenyl) pentacryiheitol diphosphite,
hydroxviamines such as,

amines, hi{hvdrogenated allow alloly, oxidized,

secondary arviamines, such as

Nof Z-naphthviyNophenviamun, 2.2 8 rimethy b1 2-dihvdmguineling polyvmer
(CAS Ko, 26780-96-1) N-Z-propyi-N-phenvip-pheavienedisming, No{ 1
aaphthyl-Mophenyiamine, (benzenamine, Kephenyls, reaction products with
244 q.rims‘:‘i%35-‘1_;}{3?31’@3@} {OAS Mo, 084 H-46- 1), 4-{ L-mathyl-1 -phonylethylbN-[4-
{1-methvi-1-phenyiethyliphenvilaniline,

Lactones and bonsefuranones such as,

[rganox HP 136 (CAS No. 181314487y

Thiccthers and ddoesters such as.

distearyl 3, 3thindipropienate, dilauryl 3,3 thiodipropionate, ditetradecyl

thiodipropionate, di-n-octadecyl disulphide.

TN shsorbers such as,

{methanone, [methylenebisthydroxymethoxyphenyiene}hisiphenyl-),
{methanone, {1 S-hexanedivibisfoxyiZ-hvdroxy-4, L-phenylone) | ibis] phenylyy, 2-
benzoyl-S-meathoxyphenol, 2 d-dibydroxybenzophenons, 3.3 -dihydroxy-4-

swthoxybenzophenone, -hyvdroxy-d-mtyloxybenzopbenons, 2-hydroxy-4-
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dedecyloxvbenrophenons, 2-(2-bydrosy-d-hexyloxyphenyiy-4,6-diphenyl-

1.3, 5 trfneine, 2.4-bis(2 4-dimethyiphenyli-6-(-hydroxy-deoctyloxyphenyi

1.3, Setrfazing, 2eethoxy-2'-ethyloxalic acid bisanilide, N-{S-tortcbutyl2-

gthoxyphenyhi-M-(2-cthyiphenyDoxamide, dimethy! {p-

methoxybensyvhidenchnalonate, 2,201 d-phenyviene)bis] 3, L-beroxazin-d-onel,

N {4-cthoxyearbonyiphenyD-Nomethyl-NophenyHormanidine, 4-

methoxyeinnamic acid 2eethyvihexyl ester, Smethoxveimamic acid isoumyl ester,

Z-phenvibensimidazole-Sosulphonic avid, Zecvann-2 A-diphenviacrylic avid 2-
ethylhexyl ester, Z-ethylbexyl salioviate, 3-{d-methvibensylidenciborman-2-one,

{helgiors such as,

ethylopediaminetetancataie (EDTAY, sthylenediamine, aotylaceione,
nitrotriacetio actd, ethylene glyen] bistB-aminoethyl ether)-N Notetraacetic acid,
2, ¥-bipyridine, 4.4 dimethyl-2 2 bipyridine, 3,36 2 werpyridine, 4.4 -diphenyl-
2.3 -bipyridine, 2 2 -bipyridine-3 30dind, 1 H0-phenanthroling, 4vmeathyl-d 0.
phenanthrading, S~methvl-1, H0-phonantheoline, 4. 7-dimethyl-1 - phenanthroling,
S.0-dimethyvi b 10phenanthrohing, 34,7 S-tetramethyid 13phenantiivoline, 4.7+
diphenyi-1, -phenanthreoline, 2.4.7 S-tetramethyi- 1, l-phenanthroling,

NN N Ntetramethylethylenediamne, 2-hydroxyguinoline, 3“i}y{h’axyquim)i.imx
Zhwvdrexy-domethylguinaldine, S-chloro-&-hydroxvguinaline, 5.7-dichloro-8-
hvdroxyguimohine, 2 degatnobinediol, J-quinolinethiol 8»&";1{3{}(}§§.r§::3‘ih£{}§? 8-
aminequinoiine, 2.2 biquinoline, Z-quinoxalinsl, 3-methyl-2J-quinoexalinel,

2 3-dibydroxyguinesaline, -mercaptopyridine, 2-dimethylaminopyridine, 1,2

bis{dimethylphosphinojethane, 1 2-bis(diphenviphosphinoiethane, 1,3+
bis{diphenviphosphino)propans, L d-bistdiphenyiphosphinohutane, polyaspartic

acid, iminodisuccinate.

Todine-containing compounds, more particuluely biovides, are degraded in partionlar n
the presence of the deyers described in more detail above. Although the strongest
effects are ohsorved in the presence of these dryers, a serigs of further paint
components also have a destabilizing effect on iodine-containing componnds, more

purticularly blocides. These include organic and inorpanic pigments, Gllers, amtis
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skinning agests, theological additives such ag, for exanple, antbsettling agents and

thisotropic agents, furthor compounds, particularly bocides such se fangleides,

bacterivides, anti-fouling agents and algicides, solvents, process additives, plasticisers,
UV stabilieors and heat siabilizers, corrasion inhibitors, ste. The axidddine compounds

aleo display g strongly stabiliving effect here,
! g & Qoo X

The compositions of the invention, used in oxidatively dryving binder preparations,
amt the binder preparations of the invention themseives exhibit a significant
reduction in deying tme a8 compared with unstgbilized  wdine-containing

systems, particularly sysiems contmuning PRO.
The invention also relates 1o a process for preparing the binder formulations by
mixing of the individual compeonsnts, preforably at o temperature of 3 to 30°C,

mwote partienlarty of 15 = 253%0

Preforred hinder formulations are these obtainable by the preparation process of

the invention,

The binder formulations of the vention are used preferably ax couting materialy, more
particularly sy paings,  vernishes, primers, impregasting svstemss and  dains,
Accordingly, the mvention also provides for the use of the binder fermulations of the

mvention ax coating matetials,
LN,

The inveniion farther provides for the use of the composttion of the tnvention for
protecting  industrial | materials apainst destruction or  infestation by

microarganisms.

The sompositions of the invention are suitable for protecting fndustrial materials,
Industrial materials o the pressnt context are son-living materials which have
been prepaved for use in industry. The industrial materiale are, for example,
adhesives, sizes, paper and cardboard, tlextiles, leasther, wood, wood-bassd
materials, couting materials and plastics anticles, cocling lubricanis and other

maderials which may be infested or decomposed by microorganismy,
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Examples of microvrganiams which may bring about degradation or alieraiion of
the industrial materials include bacteria, fungl, veasts, algas and slime organisms.
The active compounds of the loveniion act preferably ggainst fungl, morg
particularly wmoulds,  wood-discolonring and  wood-destroving  Tungl
{ Basidiomycetes) and also against slime organisms and havieria,

Microorganizms of the following peners may be mentionad by way of example;
Allernaria, such as Alternaria onuls,

Aspergtilus, such g5 Aspergitlng niger,

Chaetomiwn, such g8 Chastomium globosum,

Contophora, such as Conlephora puetana,

Lentinus, such as Lontinus bgrinus,

Peniciliium, such as Peniuillivm glaucum,

Polvparus, such as Polyporus yversicolor,

Agrcobasidinm, such as Aurecbasidium pullulans,

Sclerophoma, such as Sclerophoma pityophila,

Trichoderna, such gy Trichodera vivide,

BEscherichia, such as Escherichia vadi,

Peeudomonas, such as Pseudomonas aeraginosa,
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Staphyloccccus, such as Staphylococens anreus.

The nvention further provides the industrial materialy comprising at least one
iodine-containing compound, more particalarly bioeide, and st feast ong aziridine

compound of the formuls {1,

Examplen:

In the examples below, stability fests accelersted by storage at slevated

wemperature are carvted oud, The IPRO was assayed w all cases by HPLL.

Examples 1-4

Examples 1o8 yse investigations o tHustrate the sensitivity of IFRC with regard

to transition metal dryers,

Example § {PBO)

IPBRE (34900 g; 00124 mod) is weighed out to g 580 mi volumeirie flask and
made g 1o S0 mi with tripropylene glyvee] mononmethyl ether (DowanolR TEM,
and the selution s transferred 1o an dnertised (N 100 mi bwvo-necked flask, After
a sample has been taken to determine the imitial IBBC content at thme (), the
{lask is lowered o an ofl bath sel to a wwperature of 60°C and the solution is
stirved under aifrogen, For determinabion of the IBBC content over time, a
Hamilton syringe 13 used o take ssmples ot intervals, which are coeled o room
temperatare and then subjected to defined dilution, For this purpese, 8.3 mi of the
sampie in the volumetrie flagk is made up o 10 md with acetonitride (MeCON} and
subjected o direct measnrement (HPLC). Table 1 shows the course of the IPBC

fractions a8 a funchon of time,

Tuble 1: Determunation of IBBC content {measurement error approx. 0%,
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Relative IFBC
Time {h] | content [%6]
8] 180
&5 94
i T

Lo
W
)

A,
P ot
4D

Exampde 2 {IPBC + Co dover)

IPBC {3532 gt 12,60 mmoly s weighed out tiio g SO ml volumetric flask and
made up 0 50 mi with tripropvlens glveel monomethyl sther (Dowanal® TPM),
and the solution s tranaferred to an inertised (Mo 100 ml two-necked Hask, which
has been charged beforchand with 1.260 g of Qctasoligen®-Cobalt 12 from
Borchers (cobali(ily carboxylates of branched Co-Cie fatty acids, in solution in
white spirit, 12% Co content: 2366 mmol of Co). Alter | minute of stirring snd
the {aking of a sample for deterovnation of the witial IPBC content gt thme ()
the flask ix lowered indo an ol bath et to g lemperature of 6070, and the solution

is stired under nitrogen. The IPBC content is determived as in Bxample 1.

Table 2 shows the course of the IPBC eontent as g function of tme.

Table 20 Determination of IPBC conlent (measurement orror approx. 1%,

Time (b Relative IPBRO content [P

P
""v,‘}:
$or t

o
DR 88
1.5y

i
o
e
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Examapde 3 (PBO + aziridine comp. -+ Co dryer)

IPBC (3741 g0 13,31 munol) is weighed out into & 30 ml volumetrie flask and
made up to SUml with tripropyiens gives! monomethyl ether (Dowanol® TEM),
and the solution is transferved 1o au nertised (M) 100 md two-necked flask, which
has besn charged beforehand with 1252 ¢ of Qctasoligen®Cobalt 12 from

X

Borehers {cobalt{ll carboxyvintes of branched Ce-Cio fatly acids, in solution n

whitte spivit, 12% Co content; 2.54% mmaol of Coy, Following addition of 7.351 g

bory

{10.64 mumely of trunethylolpropane  tnis{3-{Z-methyl-azividinyDpropionate]
{Crossiinker OX-100 from DSMY 1 minute of stiveing and the takiog of 8 sample
for determination of the initial IPBC content at tme (0, the flask is lowered into
an ol bath sed to g tomperature of 607 and the solution is stivred undey mtrogen,

The IPBU content is determined as tn BExample 1. Table 3 shows the course of the

relative IPBO content as a funetion of time,

Table 3 Determinmtion of IPBO content

Time [h] | Relative IPBO content %]
& 108
3.5 108
i it
2 108
{ 97
iS5 g3

Within the bounds of measurement error {approx. 10%), no degradation of IPBC

ts found,

Example 4 (PBC + aziridine comp. + Co deyers

IPRC (1.3383 g 4832 mmol) is weighed out into 3 30 ml volumetric Hask awd

mude up fo 20 mi with tripropyiene glyeol monomethyl ether (Dowanol® TEM)
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and the solution 18 ransturred o an tneriised (Na) 30 mi two-necked Qask, which
has been charged beforchand with 05123 ¢ of Outasoligen™Cobalt 12 from
Borchers {cobshilly carbayviates of branched Co-Cro futty acids, in solntion in
white spirit, 12% Co comtent; 1043 vinel of Coj Fellowing addition of 3018 ¢

B

S (1997 mmol) of T-olvisuiphonyl-7eazabicvelofd. 1 Olheptane, 1 minute of stiering
and the taking of & sample for determination of the intial IPBC content at time
{1o), the flask is lowered inte an ol bath sat to a tompendure of 80°C, and the
sohition is stirred under nitrogen, The IPBO content i determined as in
Exauple 1 Table 4 shows the conrse of the relative IPBC content as a funetion of

1 tine.

Table 4 Determination of IFBC content

7 3R

15 Within the bounds of measwrement error {approx. 10%), a level of IPBC

degradation significantly lower by comparison with Example 2 s found,

Example 3

20 This  example  demonsirates  the  stabilizing  effect  of  the  arividine
irimethylelpropane tris[3-{2-methyl-leasiridinvhipropionate} (Crosslinker (X100
from  DSM3 o oand  alse  of the asinidine  truncthylolpropane  wisfd-{1-
azividinyDiproplonate] (Corial Hirter AN from BASE) op the IPBU Wn e
presence of a transition metal drver (Co) and of wometal oxide pigment (ron

25 oxide) in 8 typical, alkyd-based coating systemy {alkyd stain &) The conting
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ystem was equipped using composiiions ax per Tahle 5

Concentrate | Coneentsate 1

PR I by | IPBC Yo by weight

Rhodiasnly 70% by | Crosslivker CX-100%% | {59 by weight
3R weight
' '{‘{E&é&';&é%i?'{}fi'éé; """ 2594 by weight

3% by weight

Corial Harter ANTT 1 105 by weight
Rhodiasoly IR 09 % ‘03 W xiz&i}i

Fulicture of dilsobmiyvl adipate, ditsobutyl glutarsio and dilsobuiyl succinate,

from Rbodia.
SPrimethylolpropane ris] 3+ Q-methyis baaaridinyDipropionate ]
R Trimethiyiolpropane tris{ 3l «ariridinylipropionate]
The formula of the alkyd siain peod iz shown in Table 6 {alkyd stain A
Tho stgbihization is detormined by implementation of an seeelerated apeing fest
3 BUHIY
For this purpose the addiised paint system iy charged to tighily sealing 200 ml

glass botdes, with only a mintmum amoennt of v remaining v the container, and

subjscted to storage at 4070, The results can be seen from Table 7.

Table 6 — Formalsa of a pigmented alkyd-based stam,

fngredients Ingredients of alkyd h‘igrs}dismg of atkyd
stain A-l { s§ i A8 si

Alkyd | Vialkyd VAT 4349, 88 8D (225 %‘ 5

stain & | 60, from Uytee




~diw LR lasn;

Polar &,o;w‘}i §m‘dn(n, 3.0 5.0

frony Bastman

Rheology  additive BYK |04 0.4
Eatt, from BYK
Shellsal Del. from Shell | 6547 &347

Chemicals

£

o
o0
o
T

ME~Soloolsy red  fron {48
paide - 130M (pigment
preparation),  from MK

{Zi.iaemicais

Gci‘a%“?\ﬁei m} ﬁ‘?‘ fa‘{smam\ 4.4 (.3

&% Uod, from Borchens

Concentrate § 2.33 %

Coneentrate 1§ -- 2.33

Alkvd stain ALl = 97 67% alkvd stain A+ 2.33% concendrate 1L

,,s‘z\ ¢ 7 — Stability of IFBC n albyd stains A~ and A-Hat 0°C

“Sain [PRC AL nital | IPRC %], 2 IFRC %1, 4

waoeks weeks

A~ (azividine-free) R 0.1 0

A- {containing {69 0.67 86,62

aziriding)

A {containing Q.67 .67 .03

azipidine}

Example 6

Thiz  example  demonstraies  the  stabilizing  effest  of  the  addndime
trimethylolpropane wis{3-(2-methyl- LaztridinyDpropionate] {Crosslinker CXA100
fromy DISMY on the IPBC in a commercial high-build woadstain “alkyd statg BY
{containing alkyd resin, white spirll, iron oxide pigment, dryer. butanone oxime,

UV absorbers and additives) in somparison 1o epoxides of the kind deseribed, for
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example, v EP 1113287 Bl The coating system is squipped using composiiions

4% pery Table 8

Tabhle &

Concentuae | & ancentrate §11

PR 2% by weight IPRC 30% by weight

Rhodinselv DIBA | 70% by weight | Urosshinker CX- 10087 15% by weight
Rhodigsoly DIRS S3% by weight

Coneentrate 1 Concentrate IV

PR 309 by weight | IPRO 10% by waight

Dot 309 by weight 159% by wetphd
Rhodiazoly DIBY | 40% by weight | Rhodmsoly DIBA 8% by weight

Fordefinttion of * and ¥* see Table §;

Mixiore contatmng  the epoxides 2-{tdodecyloxymethylioxirane ,and R
[ietradecyloxyimethyl foxirane {0AR No. 68600.97-0), e.g. from Aldeich, ¥ (34

gpexyveyveiohexyhimethyvi-3 deepoxyoveinhexyicarboxylate (LAY Mo, 2386-8740)),

e from Aldrich,

In additton, a commercially available IPBC formulation (Troy Polyphase® 924,
contatning 20% PBCY was used which is relorved 1o below a8 concentrate V. The
high-baild woodstains umler investigation, eguipped with 8.7% by waght of
IPRC (alkyd stain B 1o alkyd siain BAX’}, wers prepared by mixing 87.67% of
the gforementionsd alkvd stain B with 2.33% by weight of cach of concentrates |

to ¥, respectively.

The stabilization {s determined by tmplementation of an accelerated apeing tost,
For thiy purpose, the additised puint system was charged to tightly sealing 200 mi
glass bottles, with only 8 minimom amount of air remaining in the container, and
subiecied to storage at 40°C. The resulis are apparent from Table 9, sccording to
which only the alkyd stain B-U equipped with the asiridine “Crosslinker CX- 1007

shows no significant IPBC degradation alter 4 weeks of storage at 407,
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Table 9 - Mability of IPBC in alkyd staing B+ to BV at 40°C

Reaidual IPBC content {%] relative w initial level

Alkyd staln | faital | 2 weeks | 4 weeks | 8 weeks | 12 weeks | 16 weeks

B

43 100 M0 a . .

LA

4 i 9% | 93 Y 6 7

T 100 W T . B

50
e,
RS
%)
oea
e
{3
1

v e

EvA T B : : :

Thiz example shows that the addition of the addnding thnethylolpropane teis{3-
{Zemethyb beaziridinyUproptonate]  (Crosalinker UX-108 from DI o the
commereial high-build woodstain “alkyd stain BY (see Hxample 63 i able 1
prevent the unwanied prolongation of the {ér}’izag time of the c@a‘iing material that
1% caused by its additisstion with IPFBC. The stains investigated are sel out i

Table 10,

Table 18

Alkyd stain B

Constituent Fraction §%§' “Fraction %] | Fraction | %)

Alkevd stain B T T T Yoo 99 50 G0 20

IPBC e
Preventod® MP 106

5
prug
fose2
L
Pty
o
fons
F3
S,
(0

Uroashnker OX-100% - - .30

For definttion of * see Table §,

The drying times were determined with the freshly prepared stains and with the

statng stored at 4070 for 2 weeks {accelerated ageing lestd. For deving time
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detormination, o filin applicator was used o apply a2 98 p Hlm of the respective
staty to glass, and the drving times were detenmined using 8 ddeving time
measurg  instrument {e.g. BYRK-Gardner), with measurements of the fimes
required for intial dryving and for throogh-drying of the film. The results of these

vestigations are set out in Table 11

Table 11 - Determinstion of drving times, -

Frosh sample

Initial drving Through- fniiial Throongh-

{hi drving {hi drying {h drying {hi

Alkyd stain B 32 3.7 37 4.3

Alleyd stain B- 23 38 10.6 »1d
Vi

Alkyd stain B-
Vi

¥

f25e)
Rk
'r
e

4,4 4.6




Szabadalng igénypontok

140 Keépiend sniridinedk sikslnazasa
.;:g 1
§\§
& 4
N \,:»‘R &
J'f iy
S R
shol
R jelentise hidropsn, alkdl vagy cikloalkil, ametvek spvenkdnt szubsatitnalatianok vagy
ssubeatitudiek defvagy eoyvezerasen vagy Whberlrtsen etildnesen telitetlonsk, epyvanként seubeztitualt
vagy senbsaitmudlatian Sillerentl, ardl, atkesxd, slkoxiharbondl, arilkacboni! vagy slkanoil,
B, RS, R és B jelontéer sgvmastél Mpgetiontt szones R jelentéasval és vzen kivill Rigeatles
1 habepdn, Badeiad], karbond], sthilsentfondd, arilezeifonil, mitell, fzonitnid, &8
R8s B vagy R? 65 B jelentdne a kapesolon sednatommal ogytitt 5+ - 10-tagd karbocildusos
eyiirlt, amely suzobsatitealatlan vagy seubsatitudlt esfvagy egyereresen vagy (0bbsa0rGsen etildnesen

teliletlen,

sdpropinitkarbunitok stabilizdldsdra.

2o Resrltmeény, amely tartalmaz
2} legalabb epy jodpropmitkarbanmsint &g

s

by legalsbb sgy, az 1. igénypont szerinti () kepletl anividin vepyviletet.

3. A 2. igdoypont sasrinti hésalimény, amely iodpropintlkarbamatkent az alabbi caoporthdl
megviiasaiot vegyliletet tartalives 34dd 2 propipti-propibkarbaniy, 3982 propiniibngibkarhandt
{IPRO), 3-i6d-dopropinibm-kidrfenibkarhamat, 3-f0d-2-propinii-fenil-karbamddt, 0350802+
propiniibaxit-dikarbaras, 3-iad-2-propinifoxictanoi-etitkarbamat, 3-6d-Z-propinil-oxistanal-fonil-
karbamdt, 3-30d-2-propiuil-tioxo-tiostiikarbamat, 3-46d2-propinil-karbamvinsav-deater (IPC), 3-brone
293“diiéf}nﬁ*;}mg}miimi.ik‘arbamizt, JopddReprapintba-hexilkacbansdt & 3-jodSepropinit-

siklohexilkarhanadt,

4, A 2. 8¢ 3. igdnypontok koei] lepaldbb s epyik szerbuti késeitmény, amely
Pdpropintikarhansitiednt IPRCH tartabnaz,

3. A 34 iggnypontok kizil lepaldbh az sgyvik seerindi készitmény, amaly legalabb sgy (VD

éplettt aniridin vegylstet turtalmzz

U,

RIS S SES IR EETR
i SZTNH-100096601 AR



ahod
H jelentése epy alifds polind maradéka, smely legalibd « OH-8udeid tartalmag,
ahol az x OF-fBudeotd a fenll z8ediniben 16vh maradekkal szubantitugly,

fereke § - 6 sedm,

s Sridke epy szim, amely nagvobb vagy savenlS 2, Kildndsen 2 - 100000, ¢85

- : SR 5 B $30 - PO < - N e NG N
B s g7 VagY RY gp g™ Jeleontése a kaposoiddd seénstommal egyiltt 3- - 10-ag8

karhocikhsos gviinll, amely ssubsztinudlatian vagy seubsztBudl ss/vagy egysieressn vagy tobbxedids

sy etilenesen telitetton,

5. & 2-5. igdnypontok ket legslihb aw opvik szerint] készitmény, smely tactulmaz tovdbbi ob
déswert, kitltndsern b min 93 thimee¥ mennviséghen legaldbb egy szerves olddszerbid §l oldo-

sgert.

70 Kotoanyvag Kesziimény, amely fadalmax
~ legaldbb sgy kitbanyagoy

0

CR8

< lepalibhb soy jOdproptnilkarbamdind

- legulabb egy, ax 1. igdoypont szevinti {13 képletit azividin vegyiiletet.

8. A 7. igdnvpoe szerint] kéibanyag késsitmény, amely tartalmaz legaldbh egy oxidativ szarltd

kéitdanyagot kbtdanyagként.

9 AT és B igdnypontok Kozl legaldbb az epgyvik szeriuti kiidanyag kdéseitindny, anmaly tartal

1 A 7-9. igénypontok kot legsdabb az epyik szsrintl Kétdanyay készitmeny, amely tartalmaz

fegalabb egy poldros sperves oldossadt, albnydsen polires apratikus oldosasct

11.A 7-10. induypondok kosul lepaldbb az egyvik seerinti kdlGanyayg kédsedtmény, smaly tantals
maz legalibd epy allidpyantdt katBanyvaghent.



12. A 711, indoypontok kaatil legalabb az epyvik szevintl kotbanyay késaitmény, snely tartal-

1 - 50 t0megds slkidgyanta kitbanvagst,

G « 50 thmeghs szines pigmeniet,

0,01 - 5 e pulpropinilkarbamiton,

{001 ~ § Wmeg¥s (1) képlond aziridio vepyitletet,
287 thmente olddsrert, &

8,001 - 3 timeg™s dtmenetifém szdelids.

1384 ptnyvpont szeringt kéaafndny slbaimazdag techmibal svagok mikroorganimnsok ib
tal okozott roncsolodas vagy milvoorganizanisok magtelepadése ellerd védelenue.

14, Technikal anyag, amely tartaluae epy fdpropinitkarbamdtot S legaldbb egy, 22 1. fgdnys

X

pont szevinti (I} képleti aziridin vegyvlibatet,
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