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CROSSLINKABLE MATERIALS BASED ON
ORGANOSILICON COMPOUNDS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The invention relates to materials which are based
on organosilicon compounds, are storable with exclusion of
water and are crosslinkable to elastomers on ingress of water
at room temperature, which comprise organic acids and basic
nitrogen or basic phosphorus, to processes for preparation
thereot, and to moldings produced therefrom.

[0003] 2. Background Art

[0004] One-component sealants which are storable with
exclusion of water and vulcanmize to elastomers on ingress of
water at room temperature are known. These moisture curable
products are used 1n large amounts, for example, in the con-
struction 1ndustry. These mixtures are based on polymers
which are terminated by silyl groups which bear reactive
substituents such as OH groups or hydrolyzable groups, for
example alkoxy groups. Typically, such materials comprise
curing catalysts, especially tin compounds. The labeling
requirements for dibutyltin compounds are becoming much
more severe, which 1s causing a demand for replacement of
tin compounds 1n general.

[0005] EP-B 538 881 describes materials which comprise
organic acids and amines as curing catalysts. In addition,
EP-B 1 529 071 describes materials which comprise silyl
radicals attached to the polymer matrix via N—C bonds.
EP-A 1 550 700, EP-A 1 624 027 and EP-A 1 659 155
describe materials which comprise organic acids and amines
as curing catalysts. However, the reactivity of these matenals
1s not particularly high.

[0006] EP-A1 734079 describes materials which comprise
organic acids and amines as curing catalysts. However, a
significant molar excess of basic nitrogen-containing com-
pounds 1n relation to the organic acid 1s employed, 1n order to
catalyze the relatively unreactive gamma-propylsilyl groups
at the polymer ends.

[0007] WO-A 2007085620 and WO-A 200785605
describe matenals which comprise organic anhydrnides and
amines as curing catalysts. However, the amino groups here
are also 1 a molar excess, and tin catalysts are added.

SUMMARY OF THE INVENTION

[0008] An object of the mvention 1s to provide moisture
curable compositions which do not require a tin catalyst, yet
which exhibit rapid crosslinking, particularly under ambient
conditions. These and other objects are achieved by compo-
sitions containing a base compound which contains an alkox-
ysilylmethyl group bonded to an x-valent organic radical via
nitrogen, phosphorus, oxygen, sultur, or a carbonyl group, a
basic mitrogen or basic phosphorous compound, a phospho-
rus-containing acid or carboxylic acid, and a hydrolyzable
methylsilyl group bonded to a monovalent organic radical via
nitrogen, phosphorus, oxygen, sulfur, or a carbonyl group.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0009] The invention thus provides crosslinkable materials
comprising (A) at least one compound of the formula

A-[CR';—SiR,(OR%)3_g, (D)

where

[0010] Asanx-valent organic radical bonded vianitrogen,
phosphorus, oxygen, sulfur or a carbonyl group,
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[0011] R may be the same or different and 1s a monovalent,
optionally substituted hydrocarbon radical,

[0012] R’ may be the same or different and is a hydrogen
atom or a monovalent, optionally substituted hydrocarbon
radical,

[0013] R*may bethe same or different and is a monovalent,
optionally substituted hydrocarbon radical,

[0014] xi1sanintegerirom 1 to 10, preferably 1,2 or3, more
preferably 1 or 2, and a1s O, 1 or 2, preferably O or 1,

[0015] (B)atleastone compound which contain at least one
basic element of main group 3, selected from the group
consisting of

[0016] (B1) compounds comprising basic nitrogen and
[0017] (B2) compounds comprising basic phosphorus,
[0018] (C) at least one acid selected from the group con-
sisting of
[0019] (C1) phosphorus acids of the formula
O—PR*°_(OH),(OR"");___, (I11)

and/or condensates thereot with one or more P—O—P bonds
and

[0020] (C2) carboxylic acids of the formula

HOC(=—0O)R?* (IV),
where
[0021] R*“may be the same or different and is an optionally

substituted hydrocarbon radical which may be interrupted
by oxygen atoms,

[0022] R*' may be the same or different and is a hydrogen
atom or an optionally substituted hydrocarbon radical
which may be interrupted by oxygen atoms,

[0023] R**may be the same or different and is an optionally

substituted hydrocarbon radical which may be interrupted
by oxygen atoms,

[0024] q1s0,1 or 2,

[0025] ri1s1,2or3and

[0026] qg+ris1, 2 or 3, and

[0027] (D) at least one silane of the general formula
X—CR!",—SiR', Y, , (1)

and/or partial hydrolyzates thereof, where

[0028] X 1s a monovalent organic radical bonded via nitro-
gen, phosphorus, oxygen, sulfur or a carbonyl group,

[0029] R''may be the same or different and is as defined for
R,

[0030] R'may be the same or different and 1s as defined for
R

[0031] Y may bethe same or different and 1s a hydrolyzable
radical and

[0032] b1s O, 1 or 2, wherein silane (D) 1s different from
compound (A).

[0033] Preferably, the compounds (A) of the formula (I)
have a molecular weight of from 2000 g/mol to 100,000
g/mol, more preferably from 5000 g/mol to 50,000 g/mol, 1n
cach case specified as the number average molecular weight.
[0034] Preferably, the mixture of components (B), (C) and
(D) has a pH of less than or equal to 7, more preferably from
4 to 7, and especially from 5 to 7.

[0035] Preferably, the R radicals are optionally substituted,
monovalent hydrocarbon radicals having from 1 to 18 carbon
atoms, more preferably alkyl radicals, the vinyl radical, the
3.3, 3-trifluoroprop-1-yl radical and the phenyl radical, espe-
cially the methyl radical.

[0036] Examples of R radicals are alkyl radicals such as the
methyl, ethyl, n-propyl, 1sopropyl, 1-n-butyl, 2-n-butyl,



US 2009/0062471 Al

1sobutyl, tert-butyl, n-pentyl, 1sopentyl, neopentyl, tert-pen-
tyl radical; hexyl radicals such as the n-hexyl radical; heptyl
radicals such as the n-heptyl radical; octyl radicals such as the
n-octyl radical and 1sooctyl radicals such as the 2,2.4-trim-
cthylpentyl radical; nonyl radicals such as the n-nonyl radi-
cal; decyl radicals such as the n-decyl radical; dodecyl radi-
cals such as the n-dodecyl radical; octadecyl radicals such as
the n-octadecyl radical; cycloalkyl radicals such as the cyclo-
pentyl, cyclohexyl, cycloheptyl radical and methylcyclo-
hexyl radicals; alkenyl radicals such as the vinyl, 1-propenyl
and the 2-propenyl radicals; aryl radicals such as the phenyl,
naphthyl, anthryl and phenanthryl radicals; alkaryl radicals
such as o-, m-, p-tolyl radicals, xylyl radicals and ethylphenyl

radicals; and aralkyl radicals such as the benzyl radical, and
the o.- and the P-phenylethyl radicals.

[0037] Examples of substituted R radicals are haloalkyl
radicals, such as the 3,3,3-trifluoro-n-propyl radical, the 2,2,
2,2'.2'. 2'-hexafluoroisopropyl radical and the heptatluoroiso-
propyl radical, haloaryl radicals such as the o-, m- and p-chlo-
rophenyl radical, and the 2-methoxyethyl radical, the
2-methoxypropyl radical and the 2-(2-methoxyethoxy)ethyl
radical.

[0038] Examples of R' radicals are a hydrogen atom, the
radicals specified for R, and organic polymer radicals, for
example those which, as the polymer chain, contain polyoxy-
alkylene moieties such as polyoxyethylene, polyoxypropy-
lene, polyoxybutylene, polyoxytetramethylene, polyoxyeth-
ylene-polyoxypropylene copolymer and polyoxypropylene-
polyoxybutylene copolymer; hydrocarbon polymers such as
polyisobutylene and copolymers of polyisobutylene with 1so-
prene; polychloroprenes; polyisoprene; polyurethanes; poly-
esters; polyamides; polyacrylates; polymethacrylates; vinyl
polymers; and polycarbonates. Preferably, the R' radical is a
hydrogen atom or a hydrocarbon radical having from 1 to 20
carbon atoms, especially a hydrogen atom.

[0039] The A radicals may be an organic polymer radical,
or else the X radicals described below. When A 1s an organic
polymer radical, the R' radical is preferably a hydrogen atom
or a hydrocarbon radical having from 1 to 20 carbon atoms.
When A has one of the definitions specified below for X, at
least one R' radical is an organic polymer radical.

[0040] The A radicals are preferably organic polymer radi-
cals which, as the polymer chain, contain polyoxyalkylenes
such as polyoxyethylene, polyoxypropylene, polyoxybuty-
lene, polyoxytetramethylene, polyoxyethylene-polyoxypro-
pylene copolymer and polyoxypropylene-polyoxybutylene
copolymer; hydrocarbon polymers such as polyisobutylene
and copolymers of polyisobutylene with 1soprene; polychlo-
roprenes; polyisoprene; polyurethanes; polyesters; polya-
mides; polyacrylates; polymeth-acrylates; vinyl polymers;

and polycarbonates, and are preferably bonded via —O—C
(—=0)>—-NH—, —NH—C(=0)0—, —NH-C(=0)—
NH—, —NH—C(—=0)—, —C(=0)—NH—, —C(—=0)—
O—, O—C(=0)—, O—C(=0)—0—, S—C
(—=O)—NH—, —NH—(C(—=0)—S— —C(=0)—S5—,

S—C(—=0)—, —S—C(=0)—S—, —(C(=0)—, —S—,

O—, —NR"—, —P(=0)(OR"),—, —O—CH,—C(OH)
H—CH,—NR"—, —0O0—CH,—C(OH)H—CH,—S—,

O—CH,—C(OH)H—CH,—C(=0)—, —O—CH,—C
(OH)H—CH,—0O—,

/ /
ol o 0 —L o
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to the [CR',—SiR_(OR?),_ ] group, where R" may be the
same or different and 1s a hydrogen atom or 1s as defined for
R

[0041] Morepretferably, the A radicals are polyoxyalkylene
or polyacrylate radicals, especially polyoxyalkylene radicals
which are bonded via —O—C(=0)—NH—, —C(=0)—
o— —0O0O—C=0)—0— —0— —0O—CH,—C(OH)
H—CH,—NR"—, O—CH,—C(OH)H—CH,—S—,

O—CH,—C(OH)H—CH,—C(=0)— and

O—CH,—C(OH)H—CH,—O—to the —[CR',—SIiR,
(OR?),__] group, where R" may be the same or different and
1s a hydrogen atom or 1s as defined for R.

[0042] If the A radical 1s a polyoxyalkylene radical Al,
these preferably comprise repeat units of the formula

—R'—O (V)

where

[0043] R’ may be the same or different and is an optionally
substituted divalent hydrocarbon radical having from 1 to
12 carbon atoms, which may be linear or branched. The
polyoxyalkylene radicals Al contain preferably at least
50%, more preferably at least 70%, of repeat units of the
formula (V), based 1n each case on the total number of
repeat units. In addition to the repeat units of the formula
(V), the Al radicals may also contain further units, for
example amide, urea, urethane, thiourethane, alkylene,
arylene, ester, carbonate, imide or imine units.

[0044] Examples of R’ radicals are —CH,—,
CH,—,  —CH,—CH(CH,)—, CH,—CH,—CH,—,
—CH,—CH(—CH,—CH;)—, —CH(CH;)—CH(CH;)—,
—CH,—CH,—CH,—CH,— and —CH,—C(CH,),—.
Preferably, the R’ radical is a divalent, optionally substituted
hydrocarbon radical having from 1 to 4 carbon atoms, more
preferably a divalent hydrocarbon radical having from 1 to 4
carbon atoms, yet more preferably —CH,—CH,— and
CH,—CH(CH,)—, and especially —CH,—CH(CH,—.
[0045] When the A radical 1s a polyacrylate radical A2,
these preferably comprise repeat units of the formula

CH,

— CH,—C(R®{COOR”)— (V)

where

[0046] R® may be the same or different and is a hydrogen
atom or a methyl radical and R” may be the same or differ-
ent and 1s an optionally substituted, monovalent hydrocar-
bon radical. The A2 radicals contain preferably at least
50%, more preferably at least 70%, of repeat units of the
formula (VI), based 1n each case on the total number of
repeat units. In addition to the repeat units of the formula
(VI), the A2 radicals may also contain further groups, for
example styrene, perfluoroethylene, maleic acid or the
mono- or diesters thereof or derivatives thereof such as
maleimides, fumaric acid or the mono- or diesters thereof,
nitrile, vinyl esters such as vinyl acetate or vinyl laurate,
alkenes such as ethylene, propylene or octylene, conju-
gated dienes such as butadiene or 1soprene, vinyl chloride,
vinylene chloride, allyl chloride or allyl alcohol units. Fol-
lowing the terminology customary in polymer chemaistry,
these units are partly named according to the monomers
used 1n the polymerization process, which 1s known to
those skilled in the art. Examples of the R” radicals are the
examples specified for the R radical. Preferably, the R’
radicals are optionally substituted hydrocarbon radicals
having from 1 to 30 carbon atoms, more preferably having
from 1 to 20 carbon atoms.
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[0047] Examples of the repeat unit of the formula (V1) are:
—CH,—C(CH,)(COOCH,)—, —CH,—C(CH,)
(COOCH,CH;)—, —CH,—C(CH, (COOCH,CH,CH; )—,
—CH,—C(CH;)(COOCH,CH,CH,CH,;)—, —CH,—C
(CH,)(COOCH(CH,), )—, —CH,—C(H)(COOCH.,CH
(CH3),)— —CH,—CH)(COOC(CH;);)— —CH,—C
(CH,))(COO(CH,),CH;)»—, —CH,—C(CH,){(COO(CH,)
;CH;)—, —CH,—C(CH,)(COO-cyclohexyl)-, —CH,—C
(CH,)(COO(CH,),CH;)}— —CH,—C(CH;)(COO(CH,)
LCH,)—, —CH,—C(CH,)(COOCH,CH(CH,CH,)
CH,CH,CH,CH;)—, —CH,—C(CH;)(COOCH,CH(CH;)
CH,C(CH;);)— ~ —CH,—C(CH;)(COO(CH,)CH;)—,
—CH,—C(CH,)(COO(CH,),CH;)—, —CH,—C(CH;)
(COO(CH,),,CH;)—, —CH,—C(CH, (COO(CH,)
2CH,)— —CH,—C(CH,)(COO(CH,),;CH,)—,
—CH,—C(CH,)(COO(CH,),-.CH;)—, —CH,—C(CH;)
(COOPh)-, —CH,—C(CH,)(COO(CH,Ph)-, —CH,—C
(CH,)(COOCH,CH,OCH;)—, —CH,—C(CH;)
(COOCH,CH,OH)—, —CH,—C(CH;)(COOCH,CH,CH

(OCH,)CH,)—. —CH,—C(CH;)(COOCH,CH(OH)
CH,;)—, —CH,—C(CH;)(COO-glycidyl)-, —CH,—C
(CH,)(COO—CH,CH,CH,Si(OCH,),)—, —CH,—C

(CH,)(COO—CH,CH,CH,Si(OCH,),CH,)—, —CH,—C
(CH,)(COO—(CH,CH,0) H)—, — CH,—C(CH,)
(COOCF,)—, —CH,—C(CH,)COOCH,CH,CF,)— and
— CH,C(CH,)(COOCH,CH,CF,CF,)—; and CH, C

(H)(COOCH,)—, ~ CH,C(H)Y(COOCH,CH,)—.
— CH,C(H)(COOCH,CH,CH,)—, ~ CH,C(H)
(COOCH,CH,CH,CH,)—, — CH,—C(H)(COOCH(CH,)
), —CH,—C(H)(COOCH,CH(CH,),)—, —CH,—C(H)
(COOC(CHy)3)—,  —CH,—C(H)(COO(CH,),CH,)—
— CH,C(H)Y(COO(CH,)CH,)—. ~ CH,C(CH,)
(COOCH,CH,OCH,)—, ~ CH,C(CH,)
(COOCH,CH,OCH,CH,)—, — CH,—C(CH,)
(COOCH,CH,CH(OCH,)CH;)— and —CH,—C(H)
(COOCH,CH(CH,CH,)CH,CH,CH,CH,)—.

[0048] Particularly preferred repeat umts of the formula
(VI) are —CH,—C(CH;)(COOCH,)—, —CH,—C(CH,)
(COOCH,CH,)—, —CH,—C(CH;)(COOCH,CH,CH, )—,
—CH,—C(CH;)(COOCH,CH,CH,CH;)—, —CH,—C
(CH;)(COOCH(CH;),)—, —CH,—C(H)(COOCH,CH
(CH3),)—, —CH,—C(H)(COOC(CH,;);)— —CH,—C
(CH;)(COO(CH,),CH;)»—, —CH,—C(CH;)(COO(CH,)
;CH,)—, —CH,—C(CH,)(COO-cyclohexyl)-, —CH,—C
(CH;)(COO(CH,),CH;)»—, —CH,—C(CH;)(COO(CH,)
LCH,)—, —CH,—C(CH,)(COOCH,CH(CH,CH,)
CH,CH,CH,CH,)—, —CH,—C(CH,)(COOCH,CH(CH,)
CH,C(CH;);)—  —CH,—C(CH;)(COO(CH,)CH;)—,
—CH,—C(CH)(COO(CH,),CH;)—, —CH,—C(CH,;)
(COO(CH,),;CH;)—, —CH,—C(CH;)(COO(CH,)
13CH;3)—, —CH,—C(CH;)(COO(CH,), sCH;)—,
—CH,—C(CH;)(COO(CH,),-CH;)—, —CH,—C{(CH;)
(COOCH,CH,OCH,)— and —CH,—C(CH,)
(COOCH,CH,CH(OCH;)CH;)}—  and —CH,—C(H)
(COOCH,;)—, —CH,—C(H)(COOCH,CH;)—, —CH,—C
(H)Y(COOCH,CH,CH;)—, —CH,—C(H)
(COOCH,CH,CH,CH;)—, —CH,—C(H)(COOCH(CH,)
,—,—CH,—C(H)(COOCH,CH(CH,),)—, —CH,—C(H)
(COOC(CH;)3)—, ~ —CH,—C(H)(COO(CH,),CH;)—,
—CH,—C(H)(COO(CH,);CH,)—, —CH,—C(CH,)
(COOCH,CH,OCH,)—, —CH,—C(CH,;)
(COOCH,CH,OCH,CH;)—, —CH,—C(CH,;)
(COOCH,CH,CH(OCH;)CH;)— and —CH,—C(H)
(COOCH,CH(CH,CH,)CH,CH,CH,CH;)—.

Mar. 5, 2009

[0049] Preferably the A radicals, more preferably the poly-
oxyalkylene radicals Al, contain units of the formula

—NRY—C(—=0)— (VII)

where
[0050] R'® may be the same or different and is a hydrogen
atom or an optionally substituted, monovalent hydrocar-
bon radical. Examples of the R'” radical are a hydrogen
atom and the examples specified for the R radical. Prefer-
ably, the R'" radical is a hydrogen atom or optionally
substituted hydrocarbon radical having from 1 to 12 carbon
atoms, more preferably a hydrogen atom or hydrocarbon
radical having from 1 to 6 carbon atoms.
[0051] Examples of the R” radical are the examples speci-
fied for the R radical. Preferably, the R* radicals are alkyl
radicals having from 1 to 12 carbon atoms, more preferably
alkyl radicals having from 1 to 4 carbon atoms, especially the
methyl and ethyl radicals.
[0052] Examples of component (A) are organic polymers
comprising organyloxysilylmethyl groups, such as polyacry-
lates, vinyl polymers, polyurethanes and polyglycols, which
may be linear or branched. These polymers can be prepared
by known methods, such as addition reactions, for example
hydrosilylation, Michael addition, Diels-Alder addition, the
addition of 1socyanate onto epoxides or onto reactive groups
comprising active hydrogen such as amines, amides,
hydroxyl or mercapto groups, the addition of epoxides onto
reactive groups comprising active hydrogen such as amines,
carbonyl groups, phenols or mercapto groups, and the addi-
tion of aziridines onto carbonyl groups or the copolymeriza-
tion of vinylsilanes with monomers comprising an organic
double bond or the grafting of vinylsilanes onto vinyl poly-
mers. The preparation methods can optionally be combined
with one another.
[0053] The component (A) used may also be a copolymer
formed from siloxane blocks and organic polymers, as
described, for example, 1n U.S. Pat. No. 7,060,760 (EP-B1 1
3’70 602), which 1s incorporated herein by reference for this
purpose. The polymers (A) used 1n accordance with the
invention may be either homopolymers or copolymers, each
of which may be linear or branched. Component (A) may
have the —[CR',—SiR _(OR?),_ ] groups at any positions in
the polymer, for instance at pendant and/or terminal posi-
tions.
[0054] Further examples of component (A) used 1n accor-
dance with the invention are those of the formula (I) 1n which
A is defined as X and at least one R’ radical is a polymeric
organic radical, for example a polyacrylate, vinyl polymer,
polyurethane, or polyglycol, which may be linear or
branched, but such are not preferred.
[0055] Component (A) used in accordance with the mven-
tion preferably has a viscosity of from 100 to 1,000,000 mPas,
more preferably from 1000 to 350,000 mPas, 1n each case at
25° C. Components (A) are commercial products or are
preparable by methods common 1n chemaistry.
[0056] Preferably, components (B1) are those selected
from the group consisting of compounds (B11) of the formula

NRM, (VIID)

where R'' may be the same or different and is a hydrogen
atom or a hydrocarbon radical optionally substituted by
hydroxyl groups, halogen atoms, amino groups, ether groups,
ester groups, epoxy groups, mercapto groups, cyano groups
or (poly)glycol radicals, where the latter are formed from
oxyethylene and/or oxypropylene units, with the proviso that
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in formula (VIII) at most two R'" are defined as a hydrogen
atom, and aliphatic cyclic amines, for example piperidine and
morpholine, organosilicon compounds (B12) having at least
one organic radical comprising basic nitrogen, comprising
units of the formula

R¥DSIORY), 00 ety (IX)
1n which
[0057] R'Z may be the same or different and is a monova-

lent, optionally substituted SiC-bonded organic radical
free of basic mitrogen,

[0058] R'° may be the same or different and is a hydrogen
atom or an optionally substituted hydrocarbon radical,

[0059] D may be the same or different and 1s a monovalent,
S1-bonded radical with basic nitrogen,

[0060] ki1s O, 1, 2, or 3,

[0061] 11s0,1, 2,3 0r4 and

[0062] m1s O, 1, 2 or 3,

[0063] withtheproviso thatthe sum ofk+1+m 1s less than or

equal to 4 and atleast one D radical 1s present per molecule,

and
[0064]

(R, N),;—C=NR" (X)

compounds (B13) of the formula

where R'* may be the same or different and is a hydrogen
atom or a hydrocarbon radical optionally substituted by
hydroxyl groups, halogen atoms, amino groups, ether groups,
ester groups, epoxy groups, mercapto groups, 1mine groups,
imide groups or (poly)glycol radicals, where the latter are
formed from oxyethylene and/or oxypropylene units, and
[0065] R'° is a hydrogen atom or optionally substituted
hydrocarbon radicals.
[0066] Examples of R'' radicals are the examples of
optionally substituted hydrocarbon radicals specified for R,
and also aminoalkyl radicals such as the 3-aminopropyl radi-
cal, the 2-aminopropyl radical, the 6-aminohexyl radical, the
2-aminoethyl radical, the 2-, 3- and 4-aminocyclohexyl radi-
cals, the N-butyl-2-aminoethyl radical and the N,N-dimethy]-
2-aminoethyl radical, hydroxyalkyl radicals such as the 2-hy-
droxyethyl radical, and also radicals i1n which two
substituents may be joined to form a ring which may also
contain other elements instead of the carbon atoms, such as
the —CH,—CH,—O—CH,—CH,—, CH,—CH,—NH—
CH,—CH,—, —CH,—CH,—CH,—CH,—CH,—,
—CH,—CH,—NH—CH,— and —CH,—CH,—CH,—
CH.,— radicals.
[0067] Examples of compounds (B11) are CH,CH,(CH,)
CHNH,, cyclo-C.H,,NH,, (CH,CH,),N(CH,),NH,, (CH,
(CH,),),N(CH,),N {2, CH,CH,CH,CH,NH,, CH,(CH,)
-NH,, (CH3)2CH(CH2)5NH2,, (CH CH,(CH,)CH),NH,
(cyclo-C.H,,),.NH, (CH,CH,CH,CH,),.NH, (CH,(CH,)-)
,NH, ((CH,),CH(CH,):),NH, (CH,CH,CH,CH,),N, (CH,4
(CH,)-):N, ((CH,),CH(CH, )< );N, cyclic amines such as pip-
eridine, piperazine, morpholine, 3-morpholinopropylamine,
imidazolidine and pyrrolidine.
[0068] The R'' radicals are preferably hydrocarbon radi-
cals having from 1 to 18 carbon atoms or aminoalkyl radicals
having from 1 to 18 carbon atoms, particular preference being
given to the methyl, ethyl, n-propyl, 1sopropyl, n-butyl, 1sobu-
tyl, sec-butyl, 2-ethylhexyl, cyclohexyl, 1-methylheptyl, and
n-octyl radicals, the 3-aminopropyl, the 2-aminopropyl,
6-aminohexyl, 2-aminoethyl, N,N-dimethyl-2-aminoethyl
and N,N-dibutyl-2-aminoethyl radicals, and also the
—CH,—CH,—0O—CH,—CH,—, —CH,—CH,—NH—
CH,—CH,—, —CH,—CH,—CH,—CH,—CH,—,
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—CH,—CH,—NH—CH,— and —CH,—CH,—CH,—
CH,— radicals, especially methyl, ethyl, n-butyl, 3-amino-
propyl, 6-aminohexyl, 2-aminoethyl, the N,N-dimethyl-2-
aminoethyl and the N,N-dibutyl-2-aminoethyl radicals, and
also the —CH,—CH,—0O—CH,—CH,—,—CH,—CH,—

NH—CH —CH — and —CH —CH —CH —C{ —
CH,— radlcals
[0069] Examples of R'® radicals are the examples of

optionally substituted hydrocarbon radicals specified for R.
The R'* radicals are preferably hydrocarbon radicals having
from 1 to 18 carbon atoms, particular preference being given
to the methyl, ethyl and n-propyl radicals, especially the
methyl radical.

[0070] Examples of optionally substituted hydrocarbon
radicals R are the examples specified for the R” radical. The
R "™ radicals are preferably hydrogen or optionally nitrogen-
or oxygen-substituted hydrocarbon radicals having from 1 to
18 carbon atoms, more pretferably hydrogen or hydrocarbon
radicals having from 1 to 3 carbon atoms, especially hydro-
gen, or the methyl and ethyl radicals.

[0071] Examples of D radicals are radicals of the formulae
H,N(CH,),—,  H,N(CH;);—,  H,N(CH,),NH(CH,),—,
HN(CH, .NH(CH ), —  HN(CH ). NH(CH, ), NH(CH,)
~—, H;CNH(CH,),—, C,H.NH(CH,),—, H,CNH(CH,)
— CHsNH(CH,),—,  H,N(CH,),—, HzN(CHz)S—:
H(NHCH,CH,),—, C,H,NH(CH,),NH(CH,),—, Cyclo-
CcH, NH(CH,);—, cyclo-C.H,,NH(CH,),—, (CH;),N
(CH,)s—, (CH;3),N(CH,),—, (C,Hs),N(CH,)3—, cyclo-
CcH, NH— CH,CH,CH(CH;)NH— and (C,H:),N(CH,)
~—. The D radical 1s preferably H,N(CH,),—, H,N(CH,)
,NH(CH,),—, H,CNH(CH,),—, C,H.NH(CH, ),—, cyclo-
C.H, NH—, CH,CH,CH(CH;)NH— and cyclo-CH,,NH
(CH,), radical, particular preterence being given to H,N

(CH,);—, H,N(CH,),NH(CH,);— and cyclo-C.H,,NH
(CH,), radicals.
[0072] The organosilicon compounds (B12) used in accor-

dance with the invention may either be silanes, 1.€. com-
pounds of the formula (I1X) where k+1+m=4, or siloxanes, 1.¢.
compounds containing umts of the formula (IX) where k+1+
m=3. If the organosilicon compounds used 1n accordance
with the invention are organopolysiloxanes, preference 1s
given to those which consist of units of the formula (IX).

[0073] When the organosilicon compounds containing
units of the formula (IX) are silanes, k 1s preferably 0, 1 or 2,
more preferably Oor 1, 1 1s preferably 1 or 2, more preferably
1, and m 1s preferably 1, 2 or 3, more preferably 2 or 3, with
the proviso that the sum of k+l+m 1s 4.

[0074] Examples of the silanes of the formula (IX) option-
ally used in accordance with the invention are H,N(CH, ),—
S1(OCH;),, H,N(CH,),—S1(OC,H:);,, H,N(CH,);—S1
(OCH;),CH;, H,N(CH,);—S1(0C,H;),CH;,  H,N(CH,)
SNH(CH, );—S1{OCH,;),, H,N(CH,),NH(CH,);—S1
(OC,H;),, H,N(CH,),NH(CH,),—S1(OCH,),CH,, H,N
(CH,),NH(CH,);—S1(O,H;),CH;, (CH;);S1—NH—S1
(CH;);, H,N(CH,),NH(CH,),—S1(OH);, H,N(CH,),NH
(CH,);—S1(OH),CH;, H,N(CH,),NH(CH,),NH(CH,);—
S1(OCH;),, H,N(CH,),NH(CH,),NH(CH,),—S1(OC,Hx)
., cyclo-C.H, NH(CH,),—S1(OCH,),, cyclo-C.H,,NH
(CH,);—S1(OC,Hs);, cyclo-C.H, , NH(CH,);—S1(OCH,)
,CH,, cyclo-C.H, , NH(CH,),—S1(OC,H;),CH,, cyclo-
C.H,,NH(CH,);—S1(OH);, cyclo-C,H,,;NH(CH,),—Si1
(OH),CH;, (CH;),Si(NHCH(CH;)CH,CH,),, (cyclo-
CH,,NH);Si—CH,, (CH,CH,(CH;)CHNH),S1—CHs;,
HN((CH,);—>51(OCH;);), and HN((CH,);—S51(0OC,Hs);),
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and the partial hydrolyzates thereof, preference being given
to H,N(CH,),NH(CH,);—S1(OCH,);, H,N(CH,),NH
(CH,);—S1(0OC,Hy)s,  HN(CH,),NH(CH,);—S1(OCH;)
,CH,, H,N(CH,),NH(CH,),—S1(OC,H;),CH,, H,N(CH,)
~NH(CH,),—S1(OH)j;, H,N(CH,),NH(CH,),—Si1(OH)
ZCM3, cyclo-C.H,,NH(CH, ),—S1(OCH,);, cyclo-
C.H,,NH(CH,),—Si1(OC,H:);, cyclo-C.H,,NH(CH,),—
Sl(OCH3)2CH3,, cyclo-C.H,,NH(CH,),—S1(OC,H.),CH,;,
cyclo-C.H, ,NH(CH,),—S1(OH), and cyclo-C Hlll\H
(CH,);—S1(OH),CH, and particular preference given to
H,N(CH,),NH(CH,),—S1(OCH,),, H,N(CH,),NH(CH,)
,—o1(OCH;),CH;, cyclo-C.H, ,NH(CH,);—S1(OCH;)s,
cyclo-C.H,,NH(CH,),—S1(OCH,),CH,, H,N(CH,),NH
(CH,);—S1(OH); and H,N(CH,),NH(CH,);—S1(OH)
,CH,, and 1n each case to the partial hydrolyzates thereof.
[0075] If the organosilicon compound containing units of
the formula (IX) an organopolysiloxane, the average value of
k 1s preferably between 0.5 and 2.5, more preferably between
1.4 and 2.0, the average value o1 1 1s preferably between 0.01
and 1.0, more preferably between 0.01 and 0.6, and the aver-
age value of m 1s preferably between 0 and 2.0, more prefer-
ably between O and 0.2, with the proviso that the sum of k, 1
and m 1s less then or equal to 3.
[0076] Examples of the siloxane containing units of the
tormula (IX)used optionally in accordance with the invention
are H,N(CH,),—S1(OCH,),—0O—S1(CH,)(OCH,),, H,N
(CH,),—S1(0C,H5),-O—S81(CH;)(OCH,;),, H,N(CH,;);—
Si(OC,H5),-0—Si(CH,)(OC,HS),, H,N(CH,),—Si
(OCH.,)(CH,)—0O—Si(CH,)(OCH.,).. H,N(CH,),—Si
(OCH,)(CH,)—0O—S1(OCH,),;, H,N(CH,),—S1(OC,H5)
(CH;)—0—S1(OCH,);, H,.N(CH,),NH(CH,);—S1{OCH,)
,—0O—S1(CH,)(OCH,),, H,N(CH,),NH(CH,),—S1
(OC,H5),-0—S1(CH;)(OCH;),,  H,N(CH,),NH(CH,);—
S1(OC,HS),-O—S1(CH,;)(OC,HS),, H,N(CH,),NH(CH,)
,—o1(OCH,)(CH, )—0—S1(CH,)(OCH,),, H,N(CH,),NH
(CH,),—S1(OCH, )(CH,)—0—S1(OCH,),, H,N(CH,),NH
(CH,),—S1(OC,H3)(CH,)—0—S1(OCH,)5, cyclo-
C.H,,NH(CH,),—S1(OCH,),—0O—S1(CH,)(OCH,),,
cyclo-C.H,,NH(CH,);—S1(OC,Hx),-O—S1(CH, )(OCH,)
cyclo-C H,,NH(CH,),—S1(OC,H;),-O— SI(CH3)
(OC H.),, cyclo-C.H,,NH(CH,);—S1(OCH, )(CH; )—O
S1(CH,)(OCH,),, cyclo-C HllNZH(CH2)3—Si(OCH3)
(CH;)—0O—S1(OCH,; ), cyclo-C,H,,NH(CH,);—S1
(OC,H)(CH,)—0O—S1(OCH,),, H,N(CH,),—S1(OCH,)
»—(O—S1(CH;)5)0.100——(O—S1(CH;3)—(CH, );—NH, ),
100—0—S1(OCH,),—(CH,), NH,, H,N(CH,),NH(CH,)
,—Si(OCH, ), (O~ Si(CHy)2)o. 00— (O Si(CH,)—
(CH,);—NH(CH,),NH,)_;00—0O—S1(0OCH;),—(CH,)
~NH(CH,),NH,, H,N(CH,),—Si1{OCH,CH,),—(0O—=Si1
(OCH,CH;)5), 1 00——(O—S1(OCH,CH, )(CH,);NH,,),
100—0O—S81(OCH,CH,;),—(CH,);NH,, Si1(OCH,CH;);—
(O—51(0OCH,CH;)5)0.1 06— (O—S1(0OCH,CH;)(CH,)
JNH5) 00— 0O0—S1—(OCH,CH;); and cyclo-C.H,,NH
(CH,); —Si(OCH, ), —(O—Si(CH,),)y.100—(O—Si
(CH;)—(CH,);NH-cyclo-CgH, | )g.100—0O—S1(OCH;),—
(CH,),NH cyclo-CH, ,.
[0077] Examples of the R'* radical are the examples of
optionally substituted hydrocarbon radicals specified for R,
the hydrogen atom, and amino 1mide radicals, such as the
amino 1mide radical and the N,N-dimethylamino imide radi-
cal. The R** radicals are preferably hydrogen, hydrocarbon
radicals having from 1 to 18 carbon atoms, or amino 1mide
radicals having from 1 to 18 carbon atoms, particular prefer-
ence being given to a hydrogen atom, the methyl, 1sopropyl,
phenyl, ortho-tolyl, amino 1imide and the N,N-dimethylamino
imide radical, especially hydrogen and the methyl and phenyl
radicals.
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[0078] Examples of the R'> radicals are hydrogen and the
examples of optionally substituted hydrocarbon radicals
specified for R. The R"> radicals are preferably hydrogen or
optionally substituted hydrocarbon radicals having from 1 to
18 carbon atoms, particular preference being given to hydro-
gen, the cyano radical, the 3-(trimethoxysilylpropyloxy)-2-
hydroxypropyl radical and the trimethoxysilylpropyl radical,
especially hydrogen.

[0079] Examples of compounds (B13) are 1,3-diphe-
nylguanidine, 1,3-d1-o-tolylguanidine, 1,3-diisopropylguani-
dine, 1,3-dimethylguanidine, dicyandiamide, 1,1,3,3-tetram-
cthylguanidine, (1,1,3,3-tetramethylguanidyl)
propyltrimethoxysilane, [(1,1,3,3-tetramethyl-guanidyl)
propyl|methyldimethoxysilane, 1-o-tolyl-biguamidine or 1,1,
5,5-tetramethyl-biguanidine.

[0080] Component (B1l) 1s preferably H,N(CH,),—Si1
(OCH;);,  H,N(CH,);—51(0OC,Hy);,  H,N(CH,);—S51
(OCH,),CH;, N,N(CH,);—S1(0C,H;s),CH;, - H,N(CH,)
SNH(CH,),—S1(OCH,;);, H,N(CH,),NH(CH,);—S1
(OC,Hs)s, H,N(CH,),NH(CH,);—581(0OCH;),CH;, (CH;)
,SSiINHCH(CH;)CH,CH,;),,  H,N(CH,);—Si(OCH;),—
(O—S81(CH;)5)o-100—(O—51(CH;)—(CH,);—NH,),_
100—0O—S1(OCH;),—(CH,);NH,, H,N(CH,),NH(CH,)
. Si(OCH,), (O Si(CH,),)q. 00 (O Si(CH,)
(CH,);NH(CH;),NH,)q_; 60—51(0CH;),—(CH,);NH
(CH,),NH,, H,N(CH,),—S1(OCH,CH;),—(0O—51
(OCH,CH;)5),.100—(O—51(0OCH,CH;)(CH,);NH, ),
100—0O—S1(OCH,CH,),—(CH,);NH,, Si(OCH,CH,);—
(O—S1(OCH,CH;)5 )1 00——(O—S1(0OCH,CH;)(CH,)
JNH,) 00— 0O—S1(OCH,CH,);, (cyclo-C.H, ,NH),S1—
CH,, (CH,CH,(CH,)CHNH),S+—CH,, (CH,CH,(CH,)
CHNH),S1—(CH;),, CH,CH,(CH;)CHNHS,, cyclo-
C,H, NH,, (CH,CH,),N(CH,),NH,, (CH,(CH,),),N
(CH,);NH,,CH,CH,CH,CH,NH,, CH;(CH,)-NH,, (CH,)
,CH(CH,)NH.,, (CH3CH2(CE3)CH)ZNH, (cyclo-C.H, )
ZNH: (CH3CHZCH2CH2)2N_I: (CH3(CH2)T)2N_I: ((CH3)
JCH(CH,),),NH, (CH,CH,CH,CH,),N, (CH,(CH,),),N.
((CH3)2CH(CE2)5)3N: ((CH__s):zN):zC:NH: ((CH;)NH)
,C—=NH, (C,H;)NH),C—=NH, ((CH,),N—)C(=NH)—
NH-—C(—NH)—N(CH,), ((CH3),N),C—=N—
CH,CH,CH,S1(OMe),, ((CH,),N),C—N—CH,CH(OH)
CH O(CH2)3Sl(O\/[e)3, particular preference being given to
H,N(CH,),—Si(OCH,),, H,N(CH,),—Si(OC,H,),, H,N
(CH,),NH(CH,);—S1(0OCHj;);, H,N(CH,),NH(CH,);—S51
(OC,H,),, H,N(CH,),NH(CH,),—S1(OCH,),—(0—S1
(CH;)5)0-100—(O—51(CH;3)—(CH,);NH(CH,),NH,),_
100—0—S1(OCH,),—(CH,),NH(CH,),NH,, H,N(CH,)
;—o1(OCH,CH;),—(O—51(OCH,CH;),), 1 0—(O—51
(OCH2CH3)(CH2)3NH2)D-1DD O Sl_(OCH2CH3)2—
(CHz)_%_NHza SI(OCH2CH3)3—(O—SI(OCH;CH_%)Z)D-100—
(O—S1(OCH,CH,)(CH,);NH,), _; (o—0O—S1(0CH,CH,)5,
(CH3CH2CH2CH2)2_N~{: ((CH;),N),C—NH, ((CH;),N)
,C—=N—CH,CH,S1(OMc), and ((CH,),N),C—=N—
CH,CH(OH)CH,O(CH,);S1({OMze),. Components (B1) are
commercial products or are preparable by processes common
in chemistry.

[0081] The compounds (B2) comprising basic phosphorus
are preferably those of the formula

[RY4P],Z°" (XI),
where
[0082] si1s1,2or3,
[0083] R'°may be the same or different and is an optionally

substituted hydrocarbon radical having from 1 to 40 carbon
atoms,
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[0084]
O—PR'’ (O7),_(OR'®);_,_ (X1D)

7. 1s a group of the formula

and/or condensates thereof with one or more P—O—P bonds,

[0085] or a group of the formula

~OC(=0)R"’ (XIII)
where
[0086] R'’may be the same or different and is an optionally

substituted hydrocarbon radical which may be interrupted
by oxygen atoms,

[0087] R'® may be the same or different and are hydrogen
or optionally substituted hydrocarbon radicals which may
be interrupted by oxygen atoms,

[0088] R'” may be the same or different and are optionally
substituted hydrocarbon radicals which may be interrupted
by oxygen atoms,

[0089] n1s O, 1 or 2,

[0090] m1s 1,2 or 3 and

[0091] m+ni1s 1, 2 or 3.

[0092] Examples of R'° are the radicals specified above for

the R radical. The R'° radicals are preferably optionally sub-
stituted hydrocarbon radicals having from 1 to 20 carbon
atoms, more pretferably hydrocarbon radicals having from 1
to 16 carbon atoms, especially hydrocarbon radicals having,
from 1 to 8 carbon atoms.

[0093] Examples of R'’ radicals are the examples of hydro-
carbon radicals specified for the R radical, which may be
substituted by halogen atoms, amino groups, ether groups,
ester groups, epoxy groups, mercapto groups, cyano groups,
(poly)glycol radicals, C(O)O~, P(O)(R*)O~, —P(O)(OR*?)
O~, —C(O)OH, —C(O)OR*?, —P(O)(R*)OH or —P(0)
(OR**)OH groups and/or which may be interrupted by oxy-
gen atoms, where R* in each case may be the same or
different and is as defined for R'®, for example the 4-(car-
boxylic acid)cyclohexyl, cyclohexyl-4-carbonate, O-ethyl-
cyclohexyl-4-carbonate,  11-(carboxylic  acid)undecyl,
1 1-undecanoate, O-1sooctyl-11-undecanoate, lauryldiethyl-
eneglycolatemethyl, 4-nonylphenylpentacthylenegly-
colatemethyl, oleyletherhexaethyleneglycolatemethyl or
4-tert-butylphenyletheroligoethyleneglycolatemethyl  radi-
cals.

[0094] The R'’ radicals are preferably hydrocarbon radi-
cals optionally substituted by halogen atoms, amino groups,
cther groups, ester groups, epoxy groups, mercapto groups,
cyano groups, (poly)glycol radicals, —C(O)O—, —P(O)
(R*H)O~, —P(O)(OR*)O~, —C(O)OH, —C(O)OR*,
—P(O)(R>*OH or —P(O)(OR**)OH groups having from 1
to 50 carbon atoms, which may be imterrupted by oxygen
atoms, more preferably hydrocarbon radicals having from 1
to 30 carbon atoms, especially hydrocarbon radicals having,
from 1 to 20 carbon atoms, where R*® in each case may be the
same or different and is as defined for R'°.

[0095] Examples of the R radical are the examples speci-
fied for the R*’ radical. The R" radicals are preferably hydro-
carbon radicals which have from 1 to 50 carbon atoms, may
be mterrupted by oxygen atoms, and are optionally substi-
tuted by halogen atoms, amino groups, ether groups, ester
groups, €poxy groups, mercapto groups, cyano groups, (poly)
glycol radicals, —C(O)O~, —P(O)(R**)O~, —P(O)(OR*?)
O, —C(O)OH, —(O)OR*?, —P(O)R*)OH or —P(O)
(OR*)OH groups, more preferably hydrocarbon radicals
which have from 1 to 50 carbon atoms and may be interrupted
by oxygen atoms and/or which may be substituted by the

—C(O)OR™, —C(0)O— or —C(O)OH group, especially
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hydrocarbon radicals which have from 1 to 20 carbon atoms
and may be interrupted by oxygen atoms and/or which may be
substituted by the —C(O)OR*®, —C(0)O— or —C(O)OH
group, where R*° in each case may be the same or different
and is as defined for R'°.

[0096] Examples of R'® radicals are hydrogen, the
examples specified for the R'°, radical and the lauryldiethyl-
eneglycolate-ethyl, 4-nonylphenylpentacthylenegly-
colateethyl, oleyletherhexaethyleneglycolateethyl and the
4-tert-butylphenyletheroligoethyleneglycolateethyl radicals.
The R"® radicals are preferably hydrogen or optionally sub-
stituted hydrocarbon radicals which have from 1 to 50 carbon
atoms and may be interrupted by oxygen atoms, more prei-
erably a hydrogen atom, hydrocarbon radicals having from 1
to 20 carbon atoms or hydrocarbon radicals having from 1 to
40 carbon atoms, which may be interrupted by oxygen atoms,
especially hydrogen or hydrocarbon radicals having from 1 to
16 carbon atoms.

10097]

[0098] The anions Z are preferably acylate groups having
from 4 to 31 carbon atoms, phosphate groups having from 4
to 30 carbon atoms, hydrogenphosphate groups having from
2 to 15 carbon atoms, phosphonate groups having from 2 to 15
carbon atoms, hydrogenphosphonate groups having from 2 to
15 carbon atoms or phosphinate groups having from 4 to 30
carbon atoms. The anions 7Z are more preferably acylate
groups having from 6 to 25 carbon atoms, phosphate groups
having from 6 to 20 carbon atoms, hydrogenphosphate
groups having from 4 to 10 carbon atoms, phosphonate
groups having from 2 to 12 carbon atoms, hydrogenphospho-
nate groups having from 2 to 12 carbon atoms, and phosphi-
nate groups having from 6 to 24 carbon atoms. More particu-
larly, the anions Z are acylate groups having from 2 to 25
carbon atoms, phosphonate groups having from 2 to 10 car-
bon atoms, hydrogenphosphonate groups having from 2 to 10
carbon atoms, or phosphinate groups having from 8 to 20
carbon atoms. Most preferably, the anions Z are acylate
groups or phosphinate groups.

[0099] Examples of compounds (B2) are tetra-n-bu-
tylphosphonium bis(2,4,4-trimethylpentyl)phosphinate, tri-
n-butylmethylphosphonium bis(2,4,4-trimethylpentyl)phos-
phinate,  tri-n-hexyltetradecylphosphonium  bis(2,4.4-
trimethylpentyl )phosphinate, tetra-n-butylphosphonium
octylhydrogenphosphonate, bis(tetra-n-butylphosphonium)
octylphosphonate, tetra-n-butylphosphonium vinylhydro-
genphosphonate, bis(tetra-n-butylphosphonium)vinylphos-
phonate, tetra-n-butylphosphonium
laurylhydrogenphosphonate, bis(tetra-n-butylphosphonium)
laurylphosphonate, tri-n-butylmethylphosphonium octylhy-
drogenphosphonate, bis(tri-n-butylmethylphosphonium)oc-
tylphosphonate, tri-n-hexyl-n-tetradecylphosphonium
octylhydrogenphosphonate, bis(tr1-n-hexyl-n-tetrade-
cylphosphonium)octylphosphonate, tetra-n-butylphospho-
nium bis(2-ethylhexyl)phosphate, tetra-n-butylphosphonium
dioctylphosphate, tri-n-butylmethylphosphonium  dibu-
tylphosphate, triethylmethylphosphonium dibutylphosphate,
tetraphenylphosphomium  dibutylphosphate, tetra-n-bu-
tylphosphonium di(ethylethoxylate lauryl ether)phosphate,
di-n-butyldimethylphosphonium dimethylphosphate, dicy-
clohexyldimethylphosphonium dimethylphosphate, diisobu-
tyldimethylphosphonium dimethylphosphate, tri-n-butylm-
cthylphosphonium bis(2-ethylhexyl)phosphate, tri-n-hexyl-
n-tetradecylphosphonium dioctylphosphate, tetra-n-
butylphosphonium octylhydrogenphosphate, bis(tetra-n-

Preferably, s 1s 1 or 2; more preferably, s 1s 1.
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butylphosphonium )octylphosphate, tetra-n-
butylphosphonium(2-ethylhexyl)hydrogenphosphate,  bis
(tetra-n-butylphosphonium)2-ethylhexylphosphate, tetra-n-
butylphosphonium butylhydrogenphosphate, bis(tetra-n-
butylphosphonium )butylphosphate, tetra-n-
butylphosphonium laurylhydrogenphosphate, bis(tetra-n-
butylphosphonium )laurylphosphate, tri-n-
butylmethylphosphonium octylhydrogenphosphate, bis(tri-
n-butylmethylphosphonium)octylphosphate, tri-n-
hexyltetradecylphosphonium octylhydrogenphosphate, bis
(tr1-n-hexyltetradecylphosphonium)octylphosphate, tetra-n-
butylphosphonium n-octoate, tetra-n-butylphosphonium
2-ethylhexanoate, tetra-n-butylphosphonium neodecanoate,
tetra-n-butylphosphonium monomethyladipate, tetra-n-bu-
tylphosphonium  monoisobutylsuccinate,  triphenylvi-
nylphosphonium neodecanoate, tetraphenylphosphonium
neodecanoate, tetra-n-butylphosphonium acetate, tetra-n-bu-
tylphosphonium glycolate ethoxylate lauryl ether, bis(tetra-
n-butylphosphonium)cyclohexyldicarbonate, tetra-n-bu-
tylphosphonium cyclohexylhydrogencarbonate, bis(tetra-n-

butylphosphonium)dodecanedionate, tetra-n-
butylphosphonium hydrogendodecanoate, tri-n-
butylmethylphosphonium n-octoate,

tetramethylphosphonium n-octoate, triethylmethylphospho-
nium n-octoate, tri-n-butylmethylphosphomum n-octoate,
tri-n-hexyl-n-tetradecylphosphonium n-octoate and tri-n-
hexyl-n-tetradecylphosphonium decanoate.

[0100] Compound (B2) i1s preferably tetra-n-butylphos-
phonium bis(2,4,4-trimethylpentyl )phosphinate, tri-n-butyl-
methylphosphonium bis(2,4,4-trimethylpentyl )phosphinate,
tetra-n-butylphosphonium octylhydrogenphosphonate, bis
(tetra-n-butylphosphonium )octylphosphonate,  tetra-n-bu-
tylphosphonium vinylhydrogenphosphonate, bis(tetra-n-bu-
tylphosphonium))vinylphosphonate, tetra-n-
butylphosphonium laurylhydrogenphosphonate, bis(tetra-n-
butylphosphonium )laurylphosphonate, tri-n-
butylmethylphosphonium octylhydrogenphosphonate, bis
(tr1-n-butylmethylphosphonium)octylphosphonate, tetra-n-

butylphosphonium  bis(2-ethylhexyl)phosphate, tetra-n-
butylphosphonium dioctylphosphate, tri-n-
butylmethylphosphonium dibutylphosphate,

triethylmethylphosphonium dibutylphosphate, tri-n-butylm-
cthylphosphonium bis(2-ethylhexyl)phosphate, tetra-n-bu-
tylphosphonium octylhydrogenphosphate, bis(tetra-n-bu-
tylphosphonium)octylphosphate, tetra-n-butylphosphonium
(2-ethylhexyl)hydrogenphosphate, bis(tetra-n-

butylphosphonium)2-ethylhexylphosphate, tetra-n-
butylphosphonium butylhydrogenphosphate, bis(tetra-n-
butylphosphonium )butylphosphate, tetra-n-

butylphosphonium laurylhydrogenphosphate, bis(tetra-n-
butylphosphonium)laurylphosphate, tri-n-
butylmethylphosphonium octylhydrogenphosphate, bis(tri-
n-butylmethylphosphonium)octylphosphate, tetra-n-
butylphosphonium  acetate, tetra-n-butylphosphonium
n-octoate, tetra-n-butylphosphonium 2-ethylhexanoate,
tetra-n-butylphosphonium neodecanoate, tetra-n-butylphos-
phontum monomethyladipate, tetra-n-butylphosphonium
monoisobutylsuccinate, tetra-n-butylphosphomium glycolate
cthoxylate lauryl ether, bis(tetra-n-butylphosphonium)cyclo-
hexyldicarbonate, tetra-n-butylphosphonium cyclohexylhy-
drogencarbonate, bis(tetra-n-butylphosphonium )dode-
canedionate, tetra-n-butylphosphonium
hydrogendodecanoate, tri-n butylmethylphosphonium n-oc-
toate, tetramethylphosphonium n-octoate, triethylmeth-
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ylphosphonium n-octoate and {tri-n-butylmethylphospho-
nium n-octoate, more preferably tetra-n-butylphosphonium
bi1s(2.4,4-trimethylpentyl)phosphinate, tri-n-butylmeth-
ylphosphonium b1s(2,4,4-trimethylpentyl)phosphinate,
tetra-n-butylphosphonium octylhydrogenphosphonate, bis
(tetra-n-butylphosphonium)octylphosphonate, tri-n-butylm-
cthylphosphonium octylhydrogenphosphonate, bis(tri-n-bu-

tylmethylphosphonium)octylphosphonate, tetra-n-
butylphosphontum  bis(2-ethylhexyl)phosphate, tetra-n-
butylphosphonium dioctylphosphate, tri-n-
butylmethylphosphonium dibutylphosphate,

triethylmethylphosphonium dibutylphosphate, tri-n-butylm-
cthylphosphonium bis(2-ethylhexyl)phosphate, tetra-n-bu-
tylphosphontum octylhydrogenphosphate, bis(tetra-n-bu-
tylphosphonium)octylphosphate, tetra-n-butylphosphonium
(2-ethylhexyl)hydrogenphosphate, bis(tetra-n-

butylphosphonium)2-ethylhexylphosphate, tetra-n-
butylphosphonium  butylhydrogenphosphate, bis(tetra-n-
butylphosphonium )butylphosphate, tetra-n-

butylphosphonium laurylhydrogenphosphate, bis(tetra-n-
butylphosphonium)laurylphosphate, tri-n-
butylmethylphosphonium octylhydrogenphosphate, bis(tri-
n-butylmethylphosphonium)octylphosphate, tetra-n-
butylphosphonium n-octoate, tetra-n-butylphosphonium
2-ethylhexanoate, tetra-n-butylphosphonium neodecanoate,
tetra-n-butylphosphonium glycolate ethoxylate lauryl ether,
bis(tetra-n-butylphosphonium)cyclohexyldicarbonate, tetra-
n-butylphosphonium cyclohexylhydrogencarbonate, bis
(tetra-n-butylphosphonium)dodecanedionate,  tetra-n-bu-
tylphosphonium hydrogendodecanoate, tri-n
butylmethylphosphomium n-octoate, tetramethylphospho-
nium n-octoate, triethylmethylphosphonium n-octoate and
tri-n-butylmethylphosphonium n-octoate, and especially
tetra-n-butylphosphonium  bis(2,4,4-trimethylpentyl)phos-
phinate, tri-n-butylmethylphosphonium bis(2,4,4-trimethyl-
pentyl)phosphinate, tetra-n-butylphosphonium acetate, tetra-
n-butylphosphonium n-octoate, tetra-n-butylphosphonium
2-ethylhexanoate, tetra-n-butylphosphonium neodecanoate,
tetra-n-butylphosphonium glycolate ethoxylate lauryl ether,
tri-n butylmethylphosphonium n-octoate, tetramethylphos-
phonium n-octoate, tricthylmethylphosphonium n-octoate,
and tri-n-butylmethylphosphonium n-octoate.

[0101] Components (B2) used in accordance with the
invention are commercial products or are preparable by meth-
ods common 1n chemistry.

[0102] The mventive materials preferably contain compo-
nent (B) in amounts of from 0.001 to 10 parts by weight, more
preferably from 0.01 to 5 parts by weight, and especially from
0.05 to 2 parts by weight, based in each case on 100 parts by
weilght ol component (A).

[0103] The phosphorus acid (C1) 1s preferably are of the
formula (I1I) where r 1s 1 or 2. Examples of the phosphorus
acids (C1) used 1n accordance with the invention are mono-
and diesters of phosphoric acid, such as n-octyl phosphate,
(2-ethylhexyl)phosphate, di-n-octyl phosphate, di-n-butyl
phosphate, bis(2-ethylhexyl)phosphate, dusooctyl phos-
phate, dihexadecyl phosphate; phosphonic acids and
monoesters of phosphonic acid, such as n-octylphosphonic
acid, monoethyloctylphosphonate, (2.4,4-trimethylpentyl)-
phosphonic acid, dodecylphosphonic acid; and also phos-
phinic acids, such as bis(2-ethylhexyl)phosphinic acid, bis(2,
4.4-trimethylpentyl)phosphinic acid, di-n-octylphosphinic
acid and didodecylphosphinic acid.
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[0104] More preferably, compound (C1) 1s a compound of
the formula (I11) where g=0 and r=1, where g=1 and r=1 or 2
and where g=2 and r=1, especially compounds of the formula
(III) where g=1 and r=1 or 2 and where g=2 and r=1, and yet
more preferably compounds of the formula (I1I) where g=2
and r=1.

[0105] The carboxylic acid (C2) 1s preferably a compound
having a melting point at 1000 hPa of below 100° C., more
preferably a compound having a melting point at 1000 hPa of
below 100° C. and a molar mass of more than 80 g/mol,
especially compounds having a melting point at 1000 hPa of
below 80° C. and a molar mass of more than 120 to 1200
g/mol.

[0106] Examples of the carboxylic acids (C2) used 1n
accordance with the mnvention are saturated carboxylic acids,
such as octanoic acid, neodecanoic acid, 2-ethylhexanoic
acid, 4-cyclohexylbutanoic acid, dodecanoic acid, palmitic
acid and stearic acid; unsaturated carboxylic acids, such as
oleic acid, linoleic acid, linolenic acid; aromatic carboxylic
acids, such as benzoic acid; hydroxycarboxylic acids and the
cthers thereof, such as glycolic acid ethers, ricinoleic acid,
salicylic acid, glycolic acid ethoxylate lauryl ether with aver-
age molar masses from 360 g/mol to 1000 g/mol, glycolic
acid ethoxylate 4-tert-butylphenyl ether with average molar
masses from 360 g/mol to 1000 g/mol, glycolic acid ethoxy-
late nonylphenyl ether with average molar masses from 400
g/mol to 1000 g/mol, glycolic acid ethoxylate oleyl ether with
average molar masses from 4000 g/mol to 1000 g/mol; satu-
rated and unsaturated dicarboxylic acids, such as oxalic acid,
malonic acid, succinic acid, glutaric acid, adipic acid, pimelic
acid, suberic acid, nonanedioic acid, tartaric acid, malic acid,
allylsuccinic acid, oxosuccinic acid, 2-oxoglutaric acid,
cyclohexane-1,2-, -1,3- and -1.4-dicarboxylic acid, maleic
acid, fumaric acid, phthalic acid, 1sophthalic acid, tereph-
thalic acids, glutamic acid, aspartic acid, dimer acid with an
average molar mass of 570 g/mol, hydrogenated dimer acid
with an average molar mass of 570 g/mol; mono esters of
dicarboxylic acids such as mono ethyl oxalate, monomethyl
malonate, monomethyl succinate, monomethyl glutarate,
monomethyl cyclohexane-1,2-, -1,3- and -1,4-dicarboxylate,
monomethyl phthalate, mono[2-(methacryloyloxy)ethyl]ph-
thalate; and tricarboxylic acids such as aconitic acid, citric
acid, trimer acid and hydrogenated trimer acid.

[0107] Compounds (C) are preferably compounds of the
formula (III) where g=2 and r=1 and (C2).

[0108] The inventive materials preferably comprise com-
ponent (C) 1n amounts of from 0.1 to 20 parts by weight, more
preferably from 0.5 to 15 parts by weight, and especially from
1.0 to 10 parts by weight, based 1n each case on 100 parts by
weilght of component (A). The components (C) used 1in accor-
dance with the invention are commercially available products
or are preparable by methods common 1n chemuistry.

[0109] The X radicals are preferably R°R*N—, R°O—,
R>'S—, (R°"0),P(—=0)—, O—C—N—, R°C(—=0)—, or
R*'O—C(=0)— radicals, where R® and R* are each inde-
pendently a hydrogen atom or monovalent, optionally substi-
tuted hydrocarbon radical, where the R°R*N— moiety may
also be joined to form a ring which may also contain other
elements instead of the carbon atoms, R is as defined for the
R radical or 1s a CH,(C—CH,)—(C=—0)— or CH,—O
(C—0)— radical, R>", R°", R° and R® may each indepen-
dently be the same or different and may be as defined for the
R radical.
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[0110] Examples of R® and R*radicals are a hydrogen atom
and the examples specified above for R. Examples of R>, R™',
R>", R® and R® radicals are each independently the examples
specified above for R. The R° radical is preferably a methyl,
cthyl, propyl, butyl, hexyl, phenyl, cyclohexyl, 2-aminoethyl,
N-(2-aminoethyl)aminoethyl, 6-aminohexyl or octyl radical
or a hydrogen atom or the CH,—O—(C—0)—radical. Prel-
erably, the R* radical is a methyl, ethyl, propyl, butyl, hexyl or
octyl radical or a hydrogen atom. More preferably, the two R
and R* radicals are joined to form a ring, which especially
also comprises oxygen or nitrogen.

[0111] Examples of the X radical as R°R*N in which the R~
and R* radicals are bonded cyclically to one another are
piperazine, morpholine or hexahydropyridine radicals
bonded via a nitrogen atom, but also aromatic radicals, for
example pyrrole radicals.

[0112] Preferably, the R” radical is the CH,(C—CH.,)—
(C—0)—radical and the CH,—O—(C—0)—radical. Prei-
erably, the R>' radical is a methyl, ethyl, propyl, butyl, hexyl
or octyl radical. Preferably, the R" radical is a methyl, ethy],
propyl, butyl, hexyl or octyl radical. Preferably, the R° radical
1s a methyl, ethyl, propyl, butyl, hexyl or octyl radical. Pret-
erably, the R ®radical is a methyl, ethyl, propyl, butyl, hexyl or
octyl radical.

[0113] Examples of X radicals are the N-cyclohexylamino,
the N-phenylamino, the diethylamino, the N-(2-aminoethyl)
amino, the N-(2-aminohexyl)amino, the N—(N'-(2-aminoet-
hyl)2-aminoethyl)amino, the methacryloyloxy, the acetoxy,
the 1socyanato, the N-morpholino, the N-pyrrolidino, the
N-piperidino and the O-methylcarbamato radicals.

[0114] Particularly preferred X radicals are the N-cyclo-
hexylamino, the diethylamino, the N-(2-aminoethyl)amino,
the N-(2-aminohexyl)amino, the methacryloyloxy, the
acetoxy, the N-morpholino, the N-pyrrolidino, the N-piperi-
dino and the O-methylcarbamato radical, and even more pret-
erably the N-cyclohexylamino, the diethylamino, the N-(2-
aminohexyl)amino, the methacryloyloxy, the acetoxy, the
N-morpholino and the O-methylcarbamato radicals.

[0115] Examples of preferred and particularly preferred
radicals for R' are the radicals specified above for the R
radical. Examples of R are the radicals specified above for
the R' radical. The R" radicals are preferably hydrogen or
hydrocarbon radicals having from 1 to 20 carbon atoms,
especially hydrogen and the methyl radical.

[0116] Examples ofY radicals are all hydrolyzable radicals
usetul in condensation curing systems, for example halogen
atoms, organyloxy radicals, Si—N-bonded amine radicals,
amide radicals, oxime radicals, acyloxy radicals and amin-
coxy radicals. TheY radicals are preferably organyloxy radi-
cals such as the methoxy, ethoxy, n-propoxy, 1-propoxy, n-bu-
toxy, 1-butoxy, s-butoxy, tert-butoxy and 2-methoxyethoxy
radicals; amido radicals such as the N-methylacetamido and
benzamido radical; and eneoxy radicals such as the 2-prope-
neoxy radical, more preferably the methoxy, ethoxy, n-pro-
pOXYy, 1-propoxy, 2-methoxyethoxy, benzamido and 2-prope-
neoxy radicals, and especially the methoxy or ethoxy
radicals.

[0117] Although 1t 1s not expressed by formula (II), the
silanes (D) used 1n accordance with the invention may have a
certain proportion of silanol groups, 1.e. Y 1s a hydroxyl
group, which 1s, however, not preferred. These silanol groups
form generally through contact with atmospheric humidity
which 1s generally unavoidable 1n practice during the prepa-
ration and storage of the organosilicon compounds of the
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formula (II). Silanes (D) used in accordance with the mven-
tion contain silanol groups 1n amounts up to not more than 5%
by weight, preferably up to not more than 3% by weight, more
preferably up to not more than 1.0% by weight.

[0118] Examples of the organosilicon compound (D) used
in accordance with the invention are H,N—CH,—S1(OCH,)
3, HoN—CH,—S81(OCH,CH;);, (CH3;—(CH,)5).N—
CH,—S1(OCH,CH,);, (H,C—CH,),N—CH,—S1
(OCH,CH;)s, (CH;—(CH,);),N—CH,—51(OCH,);,
(H,C—CH,),N—CH,—51(0CH;)s, ((CH;),CH),N—
CH,—S1(OCH,CH,),, ((CH,),CH),N—CH,—S1(OCH,),,
(CH,CH,(CH;)CH),N—CH,—S1(OCH,CH;);, (CH;CH,
(CH,)CH),N—CH,—S1(OCH,),, C.H.(CH,)N—CH,—S1
(OCH,CH,);, CH(CH;)N—CH,—S1(OCH;);, CHy;
(CH,)N—CH,—S1(OCH,CH;)5, C,H, ,(CH;)N—CH,—S1
(OCH,;);, (CH,—(CH,); ) HN—CH,—S1(OCH,CH;)s,
(H,C—CH,)HN—CH,—Si1(OCH,CH;);, (CH;—(CH,);)
HN—CH,—S1(OCH,),, (H,C—CH,)HN—CH,—S1
(OCH,);, ((CH;),CH)HN—CH,—S1(OCH,CH,;);, ((CH;)
,CHHN—CH,—S1(OCH,),, (CH,CH,(CH,)CH)HN—
CH,—S1i(OCH,CH;);, (CH,CH,(CH;)CH)HN—CH,—Si1
(OCH,);, CHHN—CH,—Si1(OCH,CH;);, CHHN—
CH,—Si1(OCH,;);, C.H, HN—CH,—S1{OCH,CH,;);,
Cc,H, HN—CH,—S1(OCH,),, cyclo(O(CH,—CH,),N)—
CH,—S1(OCH,CH,),, cyclo(O(CH,—CH,),N)—CH,—S1
(OCH,;);, cyclo(HN(CH,—CH,),N)—CH,—S1
(OCH,CH,);, cyclo(HN(CH,—CH,),N)—CH,—S1
(OCH;);, H,N—CH,—SiCH;(OCH;),, H,N—CH,—
S1CH,(OCH,CH,;),, (CH;—(CH,),),N—CH,—S1CH,4
(OCH,CH,),, (H,C—CH,),N—CH,—S1CH,(OCH,CH,)
2, (CH3—(CH,);),N—CH,—581CH;(OCHs;),, (H;C—CH,)
,N—CH,—S1CH,(OCH,),, ((CH,),CH),N—CH,—S1CH,
(OCH,CHs),.,  ((CH;),CH),N—CH,—S81CH;(OCHj;).,
(CH,CH,(CH;)CH),N—CH,—Si1CH,(OCH,CH;),,

(CH,CH,(CH;)CH),N—CH,—S1CH,(OCH,),, C Hx
(CH,)N—CH,—SiCH,(OCH,CH,),, CH(CH;)N—

CH,—SiCH,(OCH.),, C.H,,(CH,)N—CH,—SiCH,
(OCHZCHE’,)Z? CﬁHl l(CH3)N4C:_:[2—SiCH3 (()(3]:_:[3)2:J
(CH,—(CH,),)HN—CH,—SiCH,(OCH,CH,),, (H,C—

CH,)HN—CH,—SiCH,(OCH,CH,),,  (CH,—(CH,),)
HN—CH,—SiCH,(OCH,),,  (H,C—CH,)HN—CH,—
SiCH.(OCIL).. ((CH,),CH)HN—CH,— SiCH,
(OCH,CH,),,  ((CH,),CH)HN—CH,— SiCH,(OCH,),,
(CH,CH,(CH,)CH)HN—CH,— SiCH,(OCH,CH.,).,
(CH,CH,(CH,)CH)HN—CH,— SiCH,(OCHS,).,

C H.HN—CH, SiCH,(OCH,CH,),, CH.HN CH,
SiCH,(OCH,),. C.H, ,HN—CH,SiCH,(OCH,CH,),,
C.H, HN—CH, SiCH,(OCH,),, cyclo(O(CH,CH.,)
N} CH,— SiCH,(OCH,CH,),,  cyclo(O(CH,—CH,)
N} CH,—SiCH,(OCH,),, cyclo(HN(CH,—CH,),N)—
CH,—SiCH,(OCHLCH,)..  cyclo(IN(CH,—CH.).N)—
CH,— SiCH.(OCH.),, (LN CH, (CH,).)HN__CH,

Si(OCH,CH,).. (HL,N—H,C—CH,)HN—CH,—Si
(OCH,CH,)s, (LN CH,-(CH,).)HN—CH,—Si
(OCIL)..  (H,N—ILC—CH)AN—CI,— Si(OCHL)..

H,C— C(—0)0—CH,— Si(OCH,CH,),, H,C—C(—O0)
O CH,—Si(OCH,),, H,C—C(CH,)—C(=0)O—CH,
Si(OCH,CH,).. H,C—C(CH,)C(—0)O—CH,—Si
(OCH,);, H,C— O C(—O)NHCH, Si(OCH,CH,),.
(ILN—CH,(CH,).)HN—CH,— SiCH,(OCH,CH,)..

H,C— O C(—O)NHCH,—Si(OCH,),, (H,N—H,C—
CH,)HN—CH,— SiCH,(OCH,CHS,)., (H,N—CH,
(CHL))HN—CH,— SiCIHL(OCH.),. (ILN-ILC—CIL,)
HN_ CH, SiCH,(OCH.).. H.C_C(—0)0_CH,
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SiCH,(OCH,CHs,)., H,C— C(—0)0—CH,—SiCH,
(OCH,)., H,C— C(CHB)—C(_O)O—CH — SiCH,
(OCH,CHS,)., H C—C(CH,)C(=0)O—CH,—SiCH,
(OCH,).. H,C— O C(=0)NHCH, SiCH,
(OCH,CH.,),. H3cw—C(:0)N:H4H — SiCH,
(OCH,).. cyclo(CH,—O—CH)—CH,—O CHQ—Si
(OCH,),. cyclo(CH,— O CH)CH, O CH,Si
(OCH,CH,);, cyclo(CH, O CH) CH, O CH,
SiCH,(OCH,CH,),,  cyclo(CH,—O—CH)CH, O
CH,—SiCH,(OCH,),, (CH,CH,O),P(—0) CH,Si
(OCH,),. cyclo(O(CH,—CH,),N)—CH(CH,)SiCH,
(OCH,CH,)., cyclo(O(CH,—CH,),N)—CH(CH,)—
SiCH,(OCH,),, cyclo(O(CH,—CH,),N)— CH(CH,)—Si
(OCH,CH,);,  cyclo(O(CH,—CH,),N)—CH(CH,)—Si

(OCH,),.cyclo(CH,—CH,—CH,—C(=0O)N)—CH
(CH,;)»—Si1CH,(OCH,CH;),, cyclo(CH,—CH,—CH,—C
(—0O)N)—CH(CH,)—S1CH,(OCH,),, cyclo(CH,—CH,—
CH,—C(=0O)N)—CH(CH;)—S1{OCH,CH;); and cyclo
(CH,—CH,—CH,—C(=0)N)—CH(CH;)—S1(OCH,)5;,
and the partial hydrolyzates thereof.

[0119] The organosilicon compounds (D) used in accor-
dance with the mnvention are preferably (CH,—(CH, ), ),N—
CH,—S1(OCH,CH;),, (H,C—CH,),N—CH,—S1
(OCH,CH,)s, (CH;—(CH,);3),N—CH,—S81(OCH,);.
(H,C—CH,),N—CH,—S1(OCH,),, (CH,CH,(CH,)CH)
SN—CH,—S1(OCH,CH;)s, (CH,CH,(CH;)CH),N—
CH,—S1(OCH,),, C.H(CH,)N—CH,—S1(OCH,CH,),,
CcH;(CH;)N—CH,—S1(OCH;);, (CH;—(CH,);)HN—
CH,—S1(OCH,CH,;)s, (H,C—CH,)HN—CH,—S1
(OCH,CH,);, (CH,—(CH,), ) HN—CH,—S1(OCH, ),
(H;C—CH,)HN—CH,—S1(OCH;);, ((CH;),CH)HN—
CH,—S1(OCH,CH,),, ((CH,),CH)HN—CH,—S1(OCH,)
35 (CH,CH,(CH;)CH)HN—CH,—Si1(OCH,CHj; ),
(CH,CH,(CH,)CH)HN—CH,—Si(OCH;);, @ CHHN—
CH,—S1(OCH,CH;),, C;,H.HN—CH,—S1(OCH;)s,
C,H, HN—CH,—S1(OCH,CH;);, CH, HN—CH,—Si1
(OCH,),, cyclo(O(CH,—CH,),N)—CH,—S1(OCH,CH,)
., cyclo(O(CH,—CH,),N)»—CH,—S1(OCH;);, (H,N—
CH,—(CH, ). )HN—CH,—S1(OCH,CH,),, (H,N—CH,—
(CH,)s ) HN—CH,—51(OCH,);. (CH;—(CH;)3).N—
CH,—Si1CH,(OCH,CH;),, (H;C—CH,),N—CH,—Si1CH,4
(OCH,CH,),(H;C—CH,),N—CH,—S1CH,(OCH,),,
(CH;CH,(CH;)CH),N—CH,—S1CH;(OCH,CH;)-,
(CH,CH,(CH,)CH),N—CH,—S1CH,(OCH,),,
C,H.HN—CH,—Si1CH,(OCH,CH;),, CHHN—CH,—
S1CH,(OCH,),, C.H, HN—CH,—SiCH,(OCH,CH,),,
C.H,, HN—CH,—Si1CH,(OCH;),, cyclo(O(CH,—CH,)
>N)}»—CH,—S1CH;(OCH,CH;),, cyclo(O(CH,—CH,)
,N)}»—CH,—Si1CH;(OCH,),, H,;C—C(=0)0—CH,—S1
(OCH,CH,);, H,C—C(=0)O—CH,—S1(OCH,;);,
H,C—=C(CH,)— C(_O)O—CH —S1(OCH,CH,),,
H,C—=C(CH;)C(=0)O—CH,—S1{OCH,);, H,C—0—C
(—O)NH—CH,—S1(OCH,CH,),, H,C O C(=0)
NH—CH,—S1(OCH;);, H C—C(:O)O—CHz—SiCH3
(OCH,CH,),, H;C—C(=0)O0O—CH,—Si1CH;(OCH;)-,
H,C—=C(CH;)—C(=0)0O—CH,—S1CH;(OCH,CH,;),,
H,C—=C(CH;)C(=0)O—CH,—S1CH;(OCH,),,  H,C—
O—C(=0O)NH—CH,—Si1CH,(OCH,CH,), and H,C—
O—C(=0)NH—CH,—S1CH,(OCH,), and the partial
hydrolyzates thereol, particular preference being given to
(H,C—CH,),N—CH,—Si1(OCH,CHj; ), (H,C—CH,)
,N—CH,—Si1(OCH,);, CH(CH;)N—CH,—Si1(OCH,);,
C,H, HN—CH,—S1(OCH,CH;);, CH, HN—CH,—Si1
(OCH,);, cyclo(O(CH,—CH,),N)—CH,—S1{OCH,CH;)
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5, cyclo(O(CH,—CH,),N)—CH,—S1(OCH,;);, CCH.HN—
CH,—S1CH,(OCH,)-, CcH, HN—CH,—Si1CH,
(OCH,CH,),, C.H, HN—CH,—S1CH,(OCH,),, cyclo(O
(CH,—CH,),N)—CH,—S1CH,(OCH,CH,)., cyclo(O
(CH,—CH,),.N)—CH,—SiCH,(OCH,),, H,C—C(=0)
O—CH,—S1(OCH,CH,),, H,C—=C(CH,)—C(=0)0—
CH,—S1(OCH,CH,),, H,C—=C(CH,)C(=0)0O—CH,—=S1
(OCH,),, H;C—0O—C(=0)NH—CH,—S1(OCH,CH,),,
H,C—O—C(—=0O)NH—CH,—S1(OCH,);, H,C—=C
(CH;)—C(=0)0O—CH,—S1CH;(OCH,CH;),, H,C=C
(CH,)C(=0)O—CH,—S1CH,(OCH,)., H,C—0O—C
(—=O)NH—CH,—S1CH;(OCH,CH;), and H,C—0—C
(—=O)NH—CH,—S1CH,(OCH,),, and the partial
hydrolyzates thereof.

[0120] The organosilicon compounds (D) are commer-
cially available products or can be prepared by methods com-
mon 1n silicon chemistry. The inventive materials preferably
contain organosilicon compound (D) in amounts of from 0.01
to 20 parts by weight, more preferably from 0.5 to 10 parts by
weight, and especially from 1.0 to 5.0 parts by weight, based
in each case on 100 parts by weight of component (A).

[0121] Inaddition, the inventive materials may comprise all
turther substances which have also been used to date 1n
crosslinkable materials, for example further crosslinkers (E),
plasticizers (F), fillers (G), adhesion promoters (H) and addi-
tives (1), where (E), (F) and (H) are different than components
(A) to (D).

[0122] The crosslinkers (E) which may be used in the
inventive materials may be any crosslinkers known to date
having at least two condensable radicals, for example silanes
having at least two organyloxy groups which are different
than component (B12) and component (D).

[0123] More preferably, the crosslinkers (E) which may be
used 1n the inventive materials are silane crosslinkers, such as
tetramethoxysilane, tetracthoxysilane, tetrapropoxysilane,
tetrabutoxysilane, methyltrimethoxysilane, dimeth-
yldimethoxysilane,  methyltniethoxysilane, = methylvi-
nyldimethoxysilane, vinyltrimethoxysilane, butyltrimethox-
ysilane,  vinyltriethoxysilane, phenyltrimethoxysilane,
diphenyldimethoxysilane, phenyltriethoxysilane, 3-cyano-
propyltrimethoxysilane, 3-cyanopropyltriethoxysilane,
3-(glycidoxy)propyltriethoxysilane, 1,2-bis(trimethoxysilyl)
cthane, 1,2-bis(triethoxysilyl)ethane, methyltriacetoxysi-
lane, ethyltriacetoxysilane, propyltriacetoxysilane, di-t-bu-
toxydiacetoxysilane, methyltris(methylethylketoximo)silane
and vinyltris(methylethylketoximo)silane, tetrakis(methyl-
cthylketoximo)silane, bis(N-methylbenzamido )ethoxymeth-
ylsilane, methyltris(propenyloxy)silane, vinyltris(propeny-
loxy)silane and the partial hydrolyzates thereof, which may
optionally also be prepared by cohydrolysis, for example by

cohydrolysis of methyltrimethoxysilane and dimeth-
yldimethoxysilane.
[0124] The crosslinkers (E) which may be used in the

inventive materials are commercially available products or
can be prepared by processes known 1n silicon chemistry. If
the 1nventive maternials comprise crosslinkers (E), the
amounts are preferably from 0.1 to 10 parts by weight, more
preferably from 0.5 to 3 parts by weight, based in each case on
100 parts by weight of component (A). The inventive mate-
rials preferably do not comprise any additional crosslinker
(E).

[0125] Examples of plasticizers (F) are room temperature
liquid dimethylpolysiloxanes end-capped by trimethylsiloxy
groups, especially those having viscosities at 25° C. 1n the
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range between 50 and 1000 mPas, and also high-boiling
hydrocarbons, for example paraifin oils, dialkylbenzenes,
dialkylnaphthalenes or mineral oils consisting of naphthenic
and parailinic units, polyglycols, especially polypropylene
glycols, which may optionally be substituted, high-boiling
esters, for example phthalates, citric esters or diesters of
dicarboxylic acids, liquid polyesters, polyacrylates or poly-
methacrylates, and also alkylsulfonic esters.

[0126] If the inventive materials comprise plasticizers (F),
the amounts are preferably from 1 to 300 parts by weight,
more preferably from 10 to 200 parts by weight, and espe-
cially from 20 to 100 parts by weight, based 1n each case on
100 parts by weight of constituent (A). The mventive mate-
rials preferably comprise plasticizers (F).

[0127] Examples of fillers (G) are nonremnforcing fillers,
i.e. fillers with a BET surface area of up to 50 m®/g, such as
quartz, diatomaceous earth, calctum silicate, zircontum sili-
cate, zeolites, metal oxide powders, such as aluminum oxides,
titanium oxides, 1ron oxides or zinc oxides or mixed oxides
thereol, bartum sulfate, calcium carbonate, gypsum, silicon
nitride, silicon carbide, boron nitride, glass and polymer pow-
ders, such as polyacrylonitrile powder; reimnforcing fillers, 1.¢.
fillers with a BET surface area of more than 50 m2/g, such as
tfumed silica, precipitated silica, precipitated chalk, carbon
black such as furnace black and acetylene black, and silicon-
aluminum mixed oxides of high BET surface area; hollow
spherical fillers, such as ceramic microspheres, for example
those obtainable under the trade name Zeeospheres™, elastic
polymer spheres, for example those obtamable under the
trade name EXPANCEL®, or glass spheres; fibrous fillers,
such as asbestos and polymer fibers. The fillers mentioned
may be hydrophobized, for example by treatment with orga-
nosilanes or -siloxanes or with stearic acid, or by etherifica-
tion of hydroxyl groups to alkoxy groups. If fillers (G) are
used, they are preferably hydrophobic fumed silica and pre-
cipitated or ground calcium carbonate.

[0128] If the mmventive materials comprise fillers (G), the
amounts are preferably from 1 to 300 parts by weight, more
preferably from 1 to 200 parts by weight, and especially from
S to 200 parts by weight, based 1n each case on 100 parts by
weight of constituent (A). The mventive materials preferably
comprise fillers (G).

[0129] Examples of the adhesion promoters (H) used in the
inventive materials are silanes and organopolysiloxanes with
functional groups, for example those with glycidoxypropyl,
amino or methacryloyloxypropyl radicals, and also tet-
raalkoxysilanes and siloxanes containing T or Q groups,
which may optionally comprise alkoxy groups. If, however,
another component, for mstance component (A), (B12), (D)
or crosslinker (E), has the functional groups mentioned, it 1s
possible to dispense with addition of adhesion promoters. IT
the mmventive materials comprise adhesion promoters (H), the
amounts are preferably from 0. 1 to 50 parts by weight, more
preferably from 0.5 to 20 parts by weight, and especially from
1 to 10 parts by weight, based 1n each case on 100 parts by
weight of constituent (A). The mventive materials preferably
comprise adhesion promoters (H).

[0130] Examples of additives (1) are pigments, dyes, odor-
ants, oxidation inhibitors such as sterically hindered phenols,
c.g. 2,6-di-tert-butyl-4-methylphenol (BHT), 4,6-(dode-
cylthiomethyl)-o-cresol, pentaerythrityl tetrakis(3-(3,5-di-
tert-butyl-4-hydroxyphenyl)propionate or C,-C,-branched
alkyl [3-(3,5-di-tert-butyl-4-hydroxyphenyl)]propionate or
vitamin E, fungicides, for example 1sothiazolinones, espe-
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cially n-2-octyl-2H-1sothiazolin-3-one, n-butyl-1,2-ben-
zisothiazolin-3-one or 4,5-dichloro-2-octyl-3 (2H)-1sothia-
zolin-3-one, 3-10do-2-propynylbutyl carbamate,
thiabendazole, carbendazim, 3-benzo[b]thien-2-y1-5,6-dihy-
dro-1,4,2-oxathiazine 4-oxide, benzothiophene-2-cyclo-
hexylcarboxamide S,S-dioxide, 2-thiazol-4-yl-1H-ben-
zoimidazole, silver-containing carriers or nanosilver, triazole
derivatives, such as tebuconazole, or combinations of two or
three active ingredients, agents for influencing the electrical
properties, such as conductive carbon black, tlameproofing
agents, light stabilizers, such as UV absorbers, e.g. benzot-
riazole derivatives, for example 2-(2H-benzotriazol-2-yl)-4,
6-bi1s(1-methyl-1-phenylethyl)phenol, 2,4-di-tert-butyl-6-(3-
chlorobenzotriazol-2-yl)phenol, 2-(2ZH-benzotriazol-2-y1)-4,
6-di-tert-pentylphenol, 2-(2H-benzotriazol-2-yl)-4-methyl-
6-dodecylphenol, 2-(2H-benzotriazol-2-yl)-4-alkyl-PEG-6-
t-butylphenol, nanometal oxides, for example of titanium or
zinc, cyanoacrylates, e.g. Uvinul® 3030, Uvinul® 30335 or
Uvinul® 3039 from BASF AG, Germany, benzophenones,
for example Uvinul® 3008, such as free-radical scavengers,
¢.g. sterically hindered amines (HALS, e.g. Tinuvin® 622,
Tinuvin® 765, Tinuvin® 770 or Tinuvin® 123 from Ciba,
Switzerland, or Uvinul® 4050H, Uvinul® 4077H, Uvinul®
4092H, Uvinul® 5050H, or Uvinul® 5062H from BASF AG,
Germany), agents for prolonging the skin formation time,
such as silanes with an Si1C-bonded mercaptoalkyl radical,
cell-generating agents, for example azodicarbonamide, heat
stabilizers, such as triisodecyl phosphite, tris(nonylphenyl)
phosphite or dusodecyl phenyl phosphite, scavengers, such as
S1—N-containing  silazanes or silylamides, thixotropic
agents, for example amide waxes, hydrogenated castor o1l or
polyglycols, and organic solvents, such as alkylaromatics,
n-methylpyrrolidone, dipropylene glycol dimethyl ether,
butyl glycolate, 2,2.4-trimethylpentane-1,3-diol monoisobu-
tyrate, diethylene glycol n-butyl ether acetate or triethyl phos-
phate.

[0131] If the inventive maternals comprise additives (1), the
amounts are preferably from 0.01 to 100 parts by weight,
more preferably from 0.05 to 30 parts by weight, especially
from 0.1 to 10 parts by weight, based in each case on 100 parts
by weight of constituent (A). The mventive materials prefer-
ably comprise additives (I).

[0132] More preferably, the mventive materials are those
preparable using

[0133] (A) compounds of the formula (1),

[0134] (B) organic bases of the formula (VIII) and/or (IX)
and/or (X) and/or (XI),

[0135] (C) organic acids of the formula (III) and/or (IV),

[0136] (D) silanes of the formula (I1), and optionally, one or
more of

[0137] (E) crosslinkers,

[0138] (F) plasticizers,

[0139] (G) fillers,

[0140] (H) adhesion promoters, and

[0141] (I) additives selected from the group consisting of

antioxidants, UV absorbers and sterically hindered amines.
[0142] More particularly, the inventive materials, apart
from components (A) to (I), do not comprise any further
constituents. The inventive materials are preferably viscous
to pasty materials.
[0143] To prepare the mnventive materials, all constituents
can be mixed with one another 1n any sequence. This mixing
can be effected at room temperature and the pressure of the
surrounding atmosphere, 1.e. from about 900 to 1100 hPa. It
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desired, this mixing can also be effected at higher tempera-
tures, for example at temperatures in the range from 33 to
135° C. In addition, 1t 1s possible to temporarily or constantly
mix under reduced pressure, for example at absolute pressure
from 30 to 500 hPa, 1 order to remove volatile compounds
and/or air. Preference 1s given to effecting the inventive mix-
ing of the individual constituents with very substantial exclu-
s10n of water.

[0144] The individual constituents of the imventive materi-
als may each either be one type of such constituents or a
mixture of at least two difierent types of such constituents,
and all of the various R, X.Y, etc., can be the same or different.
[0145] For the crosslinking of the inventive materials, the
typical water content of air 1s suflicient. The crosslinking of
the mventive materials 1s preferably effected at room tem-
perature. It can, 1f desired, also be carried out at temperatures
higher or lower than room temperature, for example at from
-5° to 15° C. or from 30° to 50° C. and/or by means of
concentrations of water exceeding the normal water content
of air. The crosslinking 1s carried out preferably at a pressure
of from 100 to 1100 hPa, especially at the pressure of the
surrounding atmosphere, 1.e. from about 900 to 1100 hPa.
[0146] The present invention further provides moldings
produced by crosslinking the inventive materials.

[0147] The inventive materials can be used for all end uses
for which materials which are storable with exclusion of
water and crosslink to elastomers on ingress of water at room
temperature can be used. The mnventive materials thus have
excellent suitability, for example, as sealants for joints,
including vertical joints, and similar cavities having an inter-
nal diameter of, for example, from 10 to 40 mm, for example
of buildings, land vehicles, watercraft and aircraft, or as adhe-
stves or cementing compositions, for example 1 window
construction or in the production of glass cabinets and, for
example, for the production of protective coatings, or coat-
ings preventing sliding, or of elastomeric moldings and for
the insulation of electrical or electronic devices.

[0148] Thenventive materials have the advantage that they
are easy to prepare. The inventive condensation-crosslinkable
materials have the distinct advantage that they comprise only
exceptionally small amounts, if any, of heavy metal com-
pounds and are thus free of labeling requirements and toxi-
cologically safe. Furthermore, the mventive materials have
the advantage that they do not yellow 1n the course of storage
or in the cured state, that it 1s thus also possible to produce
high-grade transparent products, and the still further advan-
tages that they feature a very high storage stability and that the
resilience 1s adjustable within a wide range.

[0149] In the examples described below, all viscosity data
are based on a temperature o1 25° C. Unless stated otherwise,
the examples which follow are carried out at a pressure of the
surrounding atmosphere, 1.¢., for instance, at 1000 hPa, and at
room temperature, 1.e. at about 23° C., or at a temperature
which 1s established when the reactants are combined atroom
temperature without additional heating or cooling, and at a
relative atmospheric humidity of about 50%. In addition, all
parts and percentage data, unless stated otherwise, are based
on weight.

Test 1:

Assessment of the Resilience

[0150] 'To assess the resilience, the crosslinkable materials
obtained in the examples are applied to PE film 1n a layer of
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thickness 2 mm and stored under standard climatic conditions
(23° C. and 50% relative atmospheric humidity). After one
day, the skin formed 1s removed from the PE film and stored
for a turther 6 days hanging freely under standard climatic
conditions (23 C and 50% relative atmospheric humidity).
Subsequently, an S2 specimen (see ISO 37) 1s punched out
and a section of length 20 mm 1s marked on the strip. This
section 1s now stretched to 40 mm for 24 hours and then stored
in the unstretched state for one hour. After this hour, the length
of the marking 1n mm 1s measured and the resilience 1s cal-
culated by means of the formula (resilience 1n %=(40-mea-
sured value)/20x100). The resulting value 1n % 1s rounded to
the closest iteger. Values above 60% are considered to be
positive.

Test 2:

Determination of the Skin Formation Time

[0151] To determine the skin formation time, the crosslink-
able materials obtained in the examples are applied to PE film
in a layer of thickness 2 mm and stored under standard cli-
matic conditions (23° C. and 50% relative atmospheric
humidity). During the curing, the formation of a skin 1s
checked every 5 min. For this purpose, a dry finger 1s placed
cautiously onto the surface of the sample and pulled upward.
When sample remains stuck to the finger, no skin has formed
yet. When no sample remains stuck to the finger any longer, a
skin has formed and the time 1s noted.

lest 3:
Determination of the pH
[0152] To determine the pH, constituents (B), (C) and (D)

are mixed 1n the ratio used and left to stand for one hour, and
then a small sample 1s applied to moistened universal indica-
tor paper (e.g. universal indicator from Merck, Germany, with
a measurement range ol pH 1-14). The pH 1s determined after
an action time of from 1 to 3 min by comparison with the color
scale.

[0153] Heremafter, Me shall represent a methyl group.
EXAMPLE 1
[0154] 444 g of a linear polypropylene glycol which has a

group of the formula (MeO),MeS1—CH,—NH—C(=—0)—
at each chain end, each of which 1s joined to the —O— of the
polypropylene glycolate, and which has a viscosity at 25° C.
of approx. 30,000 mPa-s (commercially available under the
name GENIOSIL® STP-E30 from Wacker Chemie AG, Ger-
many), 300 g of a polypropylene glycol monohydroxy-
monobutyl ether having a viscosity at 50° C. o1 240 mPa-s and
a water content, determined by means of Karl-Fischer titra-
tion, of 120 ppm and 24 g of N-(trimethoxysilylmethyl)-O-
methylcarbamate (commercially available under the name
GENIOSIL® XL 63 from Wacker Chemie AG, Germany) are
mixed with one another 1n a planetary mixer and stirred for 5
minutes. Subsequently, the mixture 1s completed by homoge-
neously mixing 1 75 g of fumed hydrophobic silica having a
specific surface area of 200 m*/g (commercially available
under the name HDK® HI18 from Wacker Chemie AG,
Munich, Germany), 6.0 g of a liquid stabilizer mixture con-
s1sting of approx. 50% of a sterically hindered amine, princi-
pally consisting of bis(1,2,2,6,6-pentamethyl-4-piperidyl)se-
bacate and methyl 1,2,2,6,6-pentamethyl-4-pipenidyl
sebacate, as a free-radical scavenger, approx. 35% of a UV
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absorber of the benzotriazole type, principally consisting of
2-(2ZH-benzotnazol-2-yl)-4-methyl-6-dodecylphenol  and
approx. 15% of a sterically hindered phenol, principally con-
sisting of C7-C9-branched alkyl [3-(3,5-di-tert-butyl-4-hy-
droxyphenyl)]propionate as an oxidation inhibitor (commer-
cially available under the name Tinuvin® B 75 from Bodo
Moller Chemie GmbH, Germany), 0.25 g of tetrameth-
ylguanidine (commercially available from Sigma-Aldrich,
Germany ) and 2.0 g of octanoic acid (commercially available
from Sigma-Aldrich, Germany). Finally, the mixture is
stirred at absolute pressure approx. 100 mbar for 5 minutes,
transterred under airtight conditions and stored. After one day
of storage at room temperature, tests 1 to 3 are carried out. The
results can be found in table 1.

COMPARAIIVE EXAMPLE 1

[0155] Theprocedure described inexample 1 was repeated,
with the modification that 0.5 g of tetramethylguanidine was
used instead 01 0.25 g of tetramethylguamidine. After one day
of storage at room temperature, tests 1 to 3 are carried out. The
results can be found in table 1.

COMPARAIIVE EXAMPLE 2

[0156] The procedure of example 1 was repeated, with the
modification that 0.75 g of tetramethylguanidine was used
instead of 0.25 g of tetramethylguanidine. After one day of
storage at room temperature, tests 1 to 3 are carried out. The
results can be found 1n Table 1.

TABL.

Ll
[

pH of the mixture

of components Skin formation

Example (B), (C) and (D) time (min) Resilience (%)
1 7 60 05
Cl 8 30 28
C2 8.5 20 0
EXAMPLE 2
[0157] 444 g of a linear polypropylene glycol which has a

group of the formula (MeO),MeS1—CH,—NH—C(—0)—
at each chain end, each of which 1s joined to the —O— of the
polypropylene glycolate, and which has a viscosity of approx.
30,000 mPa-s (commercially available under the name
GENIOSIL® STP-E30 from Wacker Chemie AG, Germany),
150 g of a polypropylene glycol monohydroxymonobutyl
cther having a viscosity at 50° C. of 240 mPa-s and a water
content, determined by means of Karl-Fischer titration, of
120 ppm, 24 g of N-(trimethoxysilylmethyl)-O-methylcar-
bamate (commercially available under the name GENIO-
SIL® XL 63 from Wacker Chemie AG, Germany) and 8 g of
a mixture of 1 mol of (3-aminopropyl)trimethoxysilane
(commercially available under the name GENIOSIL® GF 96
from Wacker Chemie AG, Germany) and 2 mol of (3-glyci-
doxypropyl)trimethoxysilane (commercially available under
the name GENIOSIL® GF 80 from Wacker Chemie AG,
Germany ), which had been stored at room temperature for at
least four weeks, are mixed with one another 1n a planetary
mixer and stirred for 5 minutes. Subsequently, 80 g of fumed
hydrophobic silica having a specific surface area of 200 m*/g
(commercially available under the name HDK® HI18 from
Wacker Chemie AG, Munich, Germany) are stirred in and
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homogenized at an absolute pressure of 100 mbar for 5 min.
Subsequently, the mixture 1s completed by homogeneously
mixing 1 6.0 g of a liqud stabilizer mixture consisting of
approx. 50% of a sterically hindered amine, principally con-
sisting of bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate
and methyl 1,2,2,6,6-pentamethyl-4-piperidyl sebacate, as a
free-radical scavenger, approx. 35% of a UV absorber of the
benzotriazole type, principally consisting of 2-(2H-benzot-
riazol-2-yl)-4-methyl-6-dodecylphenol and approx. 15% of a
sterically hindered phenol, principally consisting of C7-C9-
branched alkyl[3-(3,35-di-tert-butyl-4-hydroxyphenyl)]propi-
onate as an oxidation inhibitor (commercially available under
the name Tinuvin® B 75 from Bodo Moller Chemie GmbH,
Germany), 150 g of a polypropylene glycol monohydroxy-
monobutyl ether having a viscosity at 50° C. o1 240 mPa-s and
a water content, determined by means of Karl-Fischer titra-
tion, of 120 ppm, 0.75 g of a mixture of 1 mol of tetrabu-
tylphosphonium hydroxide dewatered under a reduced pres-
sure ol absolute pressure approx. 2 mbar and at a maximum of
80° C. (commercially available as a 40% solution 1n water
from Sigma-Aldrich, Germany) and 1 mol of bis(2,4,4-trim-
cthylpentyl)phosphinic acid (commercially available from
Sigma-Aldrich, Germany) and 5.0 g of bis(2,4,4-trimethyl-
pentyl)phosphinic acid (commercially available from Sigma-
Aldrich, Germany). Finally, the mixture 1s stirred at absolute
pressure approx. 100 mbar for 5 minutes, transierred under
airtight conditions and stored. After one day of storage at
room temperature, tests 1 to 3 are carried out. The results can

be found 1n table 2.

COMPARAIIVE EXAMPLE 3

[0158] The procedure of example 2 was repeated, with the
modification that, 1n addition, 5.0 g of (3-aminopropyl)-tri-
methoxysilane (commercially available under the name
GENIOSIL® GF 96 from Wacker Chemie AG, Germany)
were used together with the stabilizer. After storage at room
temperature for one day, tests 1 to 3 are carried out. The
results can be found in table 2.

COMPARAIIVE EXAMPLE 4

[0159] The procedure of example 2 was repeated, with the
modification that, in addition, 10.0 g of (3-aminopropyl)-
trimethoxysilane (commercially available under the name
GENIOSIL® GF 96 from Wacker Chemie AG, Germany)
were used together with the stabilizer. After storage at room
temperature for one day, tests 1 to 3 are carried out. The
results can be found in Table 2.

TABL.

T
b

pH of the mixture

of components Skin formation

Example (B), (C) and (D) time (min) Resilience (%)
2 5 20 7
C3 8 20 15
C4 8 15 0
[0160] While embodiments of the invention have been

illustrated and described, 1t 1s not intended that these embodi-
ments illustrate and describe all possible forms of the mven-
tion. Rather, the words used 1n the specification are words of
description rather than limitation, and it 1s understood that
various changes may be made without departing from the
spirit and scope of the invention.

Mar. 5, 2009

What 1s claimed 1s:
1. A crosslinkable material comprising
(A) at least one compound of the formula

A-[CR',—SiR,(OR%);_,], (D,

where

A is an x-valent organic radical bonded to —CR',— via
nitrogen, phosphorus, oxygen, sulfur or a carbonyl
group,

R each independently 1s a monovalent, optionally substi-
tuted hydrocarbon radical,

R' each independently is hydrogen or a monovalent,
optionally substituted hydrocarbon radical,

R* each independently is a monovalent, optionally substi-
tuted hydrocarbon radical,

X 1s an integer from 1 to 10,

ai1s 0, 1 or 2,

(B) at least one compound which contains at least one basic
clement of main group 3, selected from the group con-
sisting of

(B1) compounds comprising basic nitrogen and

(B2) compounds comprising basic phosphorus,

(C) at least one acid selected from the group consisting of

(C1) phosphorus acids of the formula

O—PR*°_(OH),(OR*! (I11)

)3—g—r‘

and/or condensates thereof with one or more P—O—P
bonds and
(C2) carboxylic acids of the formula

HOC(—O)R** (IV),

where

R*" each independently is an optionally substituted hydro-
carbon radical which may be interrupted by oxygen
atoms,

R*' each independently is a hydrogen atom or an optionally
substituted hydrocarbon radical which may be inter-
rupted by oxygen atoms,

R** each independently is an optionally substituted hydro-
carbon radical which may be interrupted by oxygen
atoms,

qi1s 0, 1 or 2,

ris 1, 2or 3 and

q+ris 1, 2 or 3, and

(D) at least one silane of the formula

X—CR!",—SiR', Y, , (1)

and/or partial hydrolyzates thereof, where
X is a monovalent organic radical bonded to —CR",— via
nitrogen, phosphorus, oxygen, sulfur or a carbonyl

groupﬂ

R" each independently is as defined for R",

R' each independently 1s as defined for R,

Y each independently 1s a hydrolyzable radical, and

b1s 0, 1 or 2.

2. The crosslinkable material of claim 1, wherein x 1s 1, 2,
or3andaisOorl.

3. The crosslinkable material of claim 1, wherein the R’
radicals are hydrogen atoms or hydrocarbon radicals having
from 1 to 20 carbon atoms.

4. The crosslinkable material of claim 1, wherein the A
radical comprises an organic polymer radicals.

5. The crosslinkable material of claim 4, wherein the
organic polymer radical comprises one or more of polyoxy-
alkylenes, hydrocarbon polymers, polychloroprenes, poly-



US 2009/0062471 Al
14

urcethanes, polyesters, polyamides, polyacrylates, poly-
methacrylates, vinyl polymers, and polycarbonates.

6. The crosslinkable mixture of claim 5, wherein the poly-
mer radicals are bonded to [CR',—SiR_(OR?),__]._by a link-
age selected from the group consisting of

O—C(=0)—NH—, —NH—(C(=0)0O—, —NH—C
(—=0)—NH—, —NH—(C(=0)—, —C(=0)—NH—,
—C(=0)—0— —0O0—C(=0)—, —0O0—C(=0)—
O—, —S—(C(=0)—NH— —NH—C(=0)—S—,
—C(=0)—5—, S—C(=0)—, S—C(—=0)—
S—, —C(=0)—, —S—, —0—, —NR"—, —P(=0)
(OR"),—, —0O—CH,—C(OH)H—CH,—NR"—,

O—CH,—C(OH)H—CH,—S—, —0O—CH,—C
(OH)H—CH,—C(=0)—, —0O—CH,—C(OH)H—
CH,—O—,

/ /
oot 0wt —{ o

where R" may be the same or different and 1s a hydrogen
atom or 1s as defined for R.

7. The crosslinkable material of claim 1, wherein the com-
pounds (A) of the formula (I) have a number average molecu-
lar weight of from 2000 g/mol to 100,000 g/mol.

8. The crosslinkable material of claim 1, wherein the mix-
ture of components (B), (C) and (D) has a pH of less than or
equal to 7.

9. The crosslinkable material of claim 1, wherein compo-
nent (B 1) includes at least one compound selected from the
group consisting of compounds (B11) of the formula

NR!, (VIID)

where each R'' may be the same or different and is a
hydrogen atom or hydrocarbon radical optionally sub-
stituted by hydroxyl groups, halogen atoms, amino
groups, ether groups, ester groups, epoxy groups, mer-
capto groups, cyano groups or (poly)glycol radicals,
where the latter are formed from oxyethylene and/or
oxypropylene units, with the proviso that, in formula
(VIID), at most two R** are defined as a hydrogen atom,
and aliphatic cyclic amines;

organosilicon compounds (B12) having at least one
organic radical comprising basic nitrogen, comprising
units of the formula

RY¥DSIOR™),, 00 4 rmy2 (IX)
in which

R'* each may be the same or different and is a monovalent,
optionally substituted S1C-bonded organic radical free
ol basic nitrogen,

R'? each may be the same or different and is a hydrogen
atom or optionally substituted hydrocarbon radical,

D each may be the same or different and 1s a monovalent,
S1-bonded radical with basic nitrogen,

k1s 0, 1, 2, or 3,

11s 0, 1,2, 3 or4 and

mis 0, 1, 2 or 3,

with the proviso that the sum of k+l+m 1s less than or equal
to 4 and at least one D radical 1s present per molecule,
and;

compounds (B13) of the formula

(R, N),—C=NR" (X)
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where R'* each may be the same or different and is a
hydrogen atom or hydrocarbon radical optionally sub-
stituted by hydroxyl groups, halogen atoms, amino
groups, ether groups, ester groups, epoxy groups, mer-
capto groups, 1imine groups, 1mide groups or (poly)gly-
col radicals, where the latter are formed from oxyethyl-
ene and/or oxypropylene units, and

R" each independently is a hydrogen atom or optionally
substituted hydrocarbon radical.

10. The crosslinkable material of claim 1, wherein the

compounds (B2) comprising basic phosphorus are those of
the formula

[RY4P*], 2% (XD)

where

s1s 1, 2 or 3,

R'°® each may be the same or different and is an optionally
substituted hydrocarbon radical having from 1 to 40
carbon atoms, and

7. 1s a group of the formula

O:PRI ?H(O_)m(ORIS)B—H—m (XII)

and/or condensate thereof with one or more P—(QO—P
bonds:
or a group of the formula

“OC(—0O)R" (XIII)

where

R'” each may be the same or different and is an optionally
substituted hydrocarbon radical which may be inter-
rupted by oxygen atoms,

R'® each may be the same or different and is a hydrogen
atom or optionally substituted hydrocarbon radical
which may be interrupted by oxygen atoms,

R'” each may be the same or different and is an optionally
substituted hydrocarbon radical which may be inter-
rupted by oxygen atoms,

nis 0, 1 or 2,

mis 1, 2 or 3 and

m+nis 1, 2 or 3.

11. The crosslinkable material as claimed 1n claim 1, which

COmprises:

(A) compounds of the formula (I),

(B) at least one organic base of the formulae (VIII), (IX),
(X), and (XI), wherein formula (VIII) 1s

NRM, (VIID)

where each R'' may be the same or different and is a
hydrogen atom or hydrocarbon radical optionally sub-
stituted by hydroxyl groups, halogen atoms, amino
groups, ether groups, ester groups, epoxy groups, mer-
capto groups, cyano groups or (poly)glycol radicals,
where the latter are formed from oxyethylene and/or
oxypropylene units, with the proviso that, 1n formula
(VIID), at most two R'" are defined as a hydrogen atom,
and aliphatic cyclic amines;

wherein formula (IX) 1s
RlszESi(ORlB)mo(d—k—f—m)ﬂ (IX)
in which
R'? each may be the same or different and is a monovalent,
optionally substituted S1C-bonded organic radical free
of basic mitrogen,

R'° each may be the same or different and is a hydrogen
atom or optionally substituted hydrocarbon radical,
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D each may be the same or different and 1s a monovalent,
S1-bonded radical with basic nitrogen,

k1s 0, 1, 2, or 3,

11s 0, 1,2, 3 or4 and

mis 0, 1, 2 or 3,

with the proviso that the sum of k+l+m 1s less than or equal
to 4 and at least one D radical 1s present per molecule;

wherein formula (X) 1s

(R, N),—C=NR" (X)

where R'* each may be the same or different and is a
hydrogen atom or hydrocarbon radical optionally sub-
stituted by hydroxyl groups, halogen atoms, amino
groups, ether groups, ester groups, €poxy groups, mer-
capto groups, 1mine groups, imide groups or (poly)gly-
col radicals, where the latter are formed from oxyethyl-
ene and/or oxypropylene units, and

R' each independently is a hydrogen atom or optionally

substituted hydrocarbon radical; and
wherein (XI) 1s

[RIS,P1], Z*- (XI)
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where

s1s 1, 2 or 3,

R'° each may be the same or different and is an optionally
substituted hydrocarbon radical having from 1 to 40

carbon atoms, and
(C) organic acids of the formula (III) and/or (IV),

(D) silanes of the formula (1I),
and optionally, one or more of
(E) crosslinkers,

(F) plasticizers,

(G) fillers,

(H) adhesion promoters, and

(I) additives selected from the group consisting of antioxi-
dants, UV absorbers and sterically hindered amines.

12. A process for preparing the crosslinkable matenal of

claim 1, wherein all constituents are mixed with one another
In any sequence.

13. A molding produced by crosslinking a crosslinkable

material of claim 1.
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