5 Col ored organopol ysi | oxanes The present invention relates to
functionalized silicone conpounds to which, in addition, chronophoric

nol ecul es are covalently attached, to processes for preparing them and to
the use of these colored silicone conpounds. 10 The sinultaneous use of
silicon conpounds and dyes is problematic owwing to the immscibility or
insolubility of the majority of dyes in silicon conpounds. The | ack of
conpatibility between the two classes of substance therefore often |eads to
i nhonogeneousl y col ored products and/or to slow exudati on of one of the 15
product's conponents, and hence to product properties that are negative
overall. The use of defined physical blends of dyes with specific silanes

and/ or sil®Xa8R&Foraa éjﬁgpo&gpgg for exanple in US 5,281, 240, may counter
t hese adverse co seq%e ces to a certain degree, but cannot be used for

| ong-l asting prevention of separation of the individual conponents. 20 The
probl em can be solved, in contrast, if the dye nolecule is bonded
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i nstance, plepdsing tHeyeremdagacthealse d9B3se o108 silibene 46hp80dds. 25
Dye-carrying silanes are described for the first tinme by US 2,925,313. In

that ¢&hse the conventional synthesis of azo dyes via azo coupling is

nodi fi ed ' I De- L ilanes as a upl.i ng _conponent .
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subsequent|ly pol ynmerized to give 30 the correspondi ng pol ysil oxanes. EP

0336709 A2f gpEwagbiity BetyueripBle eV e Glasses of aubsignee itherefse odtardieaingo
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sl oxane, Thg u%levo(?c dte?iﬁed physical blends of dyes with specific silanes and/or siloxanes,
as described for example in US 5,281,240, may counter these adverse
consequences to a certain degree, but cannot be used for long-lasting prevention
of separation of the individual components.
20 The problem can be solved, in contrast, if the dye molecule is bonded chemically
to an organosilicon compound.
Thus it is the case that silanes with a dye content have been known for a
number of decades. They are a topic of numerous monographs and patents (in
this regard see, for instance, J. Soc. Dyers and Col. 1969, 85 (9), pp. 401-404).
25 Dye-carrying silanes are described for the first tinﬁe by US 2,925,313. In that
case the conventional synthesis of azo dyes via azo coupling is modified by
- employing aniline-modified silanes as a coupling component, According to
GB 2018804, phenyl-containing silanes are also suitable for this purpose. The
silane-containing dyes obtained in this way are subsequently polymerized to give
30 the corresponding polysiloxanes.
| EP 0336709 A2 discloses organopolysiloxanes having triazine-containing

radicals, which act as optical brighteners for synthetic fibers and paper. In this




sul fonam de. Silicone conpounds with nitroaromatic dye radicals can be
obt ai ned, according 5 to US 4,403,099, by reacting epoxy-functional

si | oxanes under basic conditions wth am ne- or sulfonam de-contai ning
nitro dyes. As an alternative to this, US 4,405,801 proposes bondi ng
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restricted either only to selected dyes or dye precursors, such as
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relatively conp icate eses over t reaction steps

0960153 Al has al ready descrlbed t he preparation of organopoly5|loxanes
conprising dye radicals through the reaction of nucleophilic polysiloxanes
with At effesiuimrempattq #lko %aE%Yﬂ%?ﬂior‘f@dﬁﬁﬁfﬁ“@“aEEP%P‘;@PBLPp and/ or
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wat er - sol reacti ve dyes are therefo wth the need
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st abi | h4 y.pré@paration processes employed, which require highly specific and in some cases
highly drastic reaction conditions, the siloxanes disclosed in the cited patent
literature also do not contain any further functional groups. Additional |
disadvantages, furthermore, are the use of toxicologically objectionable
chromophores based on aniline or nitroaromatics, the reaction yields, which are
20 often very low, and the relatively complicated syntheses over two or more
reaction steps.
EP 0960153 A1 has already described the preparation of organopolysiloxanes
comprising dye radicals through the reaction of nucleophilic polysitoxanes with
water-soluble reactive dyes containing sulfonic acid groups and/or sulfonate
25 groups. A basis of this synthesis process is the use of polar, water-soluble
reactive dyes which are therefore hydrophilic, with the need either for a
heterogeneous reaction regime, or the use of relatively large volumes of
compatibilizing sclvents. This method makes it possible to prepare
organopolysiloxanes with covalently bonded dye radicals in various colors and
30 depths of color.

However, in use, these products have various disadvantages, for example, with

respect to UV and temperature stability.




Thus there is a need for col ored organopol ysil oxanes with inproved
properties. The present invention provides col ored organopol ysil oxanes
conprising units of 5 the formula R a(RO bA R2dSi O, a-b -d"2 (1), in which
to R can be identical or different and is hydrogen or a nonoval ent,
unsubstituted or substituted hydrocarbon radical; R can be identical or
different and is hydrogen or a nonoval ent, Si Cbonded, unsubstituted or
subst i t ut ¥/ HEER b BERSH da eelpredrerganepalesiionanes wath ivpraved prapsrtiemd is a
substituted nonoval ent hydrocarbon 15 radical; A can be identical or
different and is a hydrophilic organic dye radical or its conplex conpound
Wi th a metBhg paBeshinventian peovaded eslotedoitgahbpAgsiR&ahbNBombAsingirGl ot 1S
bonded to the unit of the fornula (1); ais 0, 1, 2 or 3; 20bis 0, 1, 2
or 3; dSisthgformula or 3: and c is 0, 1 or 2; with the proviso that the sum

a+b+c+dis <_ 3, the organopol ysil oxanes have at |east one radical A
per nolecule, and in the units of the formula (1) where c is 25 other than

O0dis 0. In the context Rﬂ)jﬁ@hgcmgg@emwknventi on, thg term
or ganopol ysi | oxanes enbraces not onfy pol ymeric but also oligomeric and

dinmeric siloxanes. 30 Ris preferably hydrogen or a hydrocarbon radical
having 1 tir?v&‘h%c in particular 1 to 8, carbon atons, which nay be
substituted an(ﬂ or interrupted by one or nore oxygen atons. 3 Exanples of

R are (& 34 baliderticaRet GRebentSdHisas BG4 br a Mhdhdvaldhit PLIMUstituted YT OPY!
n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
t ert - pent pHbstidtechhydieerston nedical:cul arly n-hexyl, heptyl, particularly
n-heptyl, Rm%gxlb’e identical or different and is hydrogen or a mondvalent, SiC-bonded,
unsubstituted or substituted hydrocarbon radical;
R? can be identical or different and is a substituted monovalent hydrocarbon
15 radical;
A can be identical or different and is a hydrophilic organic dye radical or its
complex compound with a metal, which contains at least one triazine ring via
which it is bonded to the unit of the formula (l);
ais0, 1, 2or3;
20 bisO,1,20r3;
dis0, 1, 20r 3, and
cis0, 1or2;
with the proviso that the sum a+b+¢+d is < 3, the organopolysiloxanes have

at least one radical A per molecule, and in the units of the formuta (l) where c is

25 other than O dis O.

In the context of the present invention, the term organopolysiioxanes embraces

not only polymeric but also oligomeric and dimeric siloxanes.

30 R is preferably hydrogeh or a hydrocarbon radical having 1 to 18, in particular 1

to 8, carbon atoms, which may be substituted and/or interrupted by one or more

oxygen atoms,




particularly n-octyl and isooctyl, such as 2,2,4-trinethylpentyl, nonyl, 5
particul arly n-nonyl, decyl radicals, particularly n-decyl, dodecyl,
particularly n- dodecyl, and octadecyl, particularly n-octadecyl; (C3
C,0)-cycloal kyl radicals, such as cyclopentyl, cyclohexyl, cycloheptyl,

and met hyl Eyerrnohasxgﬂﬁ a(eClC, @) )-allay Ikadihls, adtic ab snethiyl lRtiag, Mipfydyl, 1- propenyl
radi cal s, such as phenyl, naphthyl, anthryl, and
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epoxy, nercapto, carboxyl or derivatives thereof. | es of are a)

hydr ocar bdtkemdiradiralsssui as vingl bpropensbang Btmspemd ellml raditals.esucthhas eof |

h |
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primry, secondary or tertiary al cohol radical's,” such as 3-hydroxypropyl

and 4- hydesryiyadipal apd ah?ddcﬁcmmﬂﬁthabh cal s V\/m ch carry aromatic hydroxyl
for exanple; c)

groups, n di.cal ,
hydr ocar bgﬂlgllré Fﬁeé b Eshr[. cﬁﬂ?%’& rﬂﬁ tgﬁﬁ 6’U|§§°p‘€uch as 3-
mer capt opropyl, for exanple 4 d) hydrocarbon radi cal s substituted by epoxy

groups, such as those, for exanple, fromthe group consisting of 0 0 O
R’ is preferably hydrogen or a hydrocarbon radical having 1 to 18, in particular 1

15 to 8 carbon atoms, which may be substituted and/or interrupted by one or more
oxygen atoms. |

Examples of R' are the radicals specified for R. More preferably R' is methyl.

R’ is preferably a substituted hydrocarbon radical having 1 to 18 carbon atoms,
20 which is substituted with particular preference by amino, hydroxyl, epoxy,

mercapto, carboxyl or derivatives thereof.

Examples of R® are
a) hydrocarbon radicals substituted by amino groups and derivatives thereof,
25 such as aminomethyl, phenylaminomethyl, aminopropyl, aminoethylaminopropyl,
cyclohexylaminopropyl and acylated aminopropyl, for example;
b) hydrocarbon radicals substituted by hydroxy! groups, such as primary,
- .secondary or tertiary alcohol radicals, such as 3-hydroxypropy1 and 4-
hydroxybutyi, or hydrocarbon radicals which carry aromatic hydroxyl groups,
30 such as the phenol or eugenol radical, for example;
¢) hydrocarbon radicals substituted by mercapto groups, such as 3-

~mercaptopropyl, for example;




HC-~Ov H2G-~L, HzCG ~ z 0 0 HzZC (CH2HzC (CH2) HzQ__ DO H,C ~O ¢e)
hydr ocar bon radi cal s substituted by carboxylic acid groups or derivatives
5 thereof, such as, for exanple, al kanoic acid radicals, such as the
acetyl, 3 carboxypropyl, 4-carboxybutyl, 1 0-carboxydecyl, and

3- (et hane- ) Byd}bﬁéﬂblaﬁ)ﬂdblbals@u@@ﬂuté@@&%oxy%‘?b@p@@nbfﬁi %dtﬁogé‘dliopal s, such as
the 3-(2,5-di oxotetra- hydrofuranyl)propyl radical, and ester radlcals
such as t hexamplec&em Hid groupsoesistinadifcal © 1o f) hydrocar bon radi cal s
substituted by carbonyl groups,.such as ket one- functional radicals and
al dehyde-functional radicals, ch as t propiQnal dehyde @adical, for
exanpl e; g) hydrocg i S subdfdt utéd cryhgré\bﬁﬁhethacrylate
groups, such as 3-&cryl oyl oxypropyl and 3-net hacryl oyl oxypropyl, for
exanple; 15 h) SiCG or Si OCbonded hydrocarbon radicals substituted by

pol yet her groups, such as those derived from pol yet hyl @ne gl ycol,

pol ypropyl ene gl ycol 2 @ycgl anedf U@H e’ﬁBNﬁn%rs thereof such
as the propyl pol ygl ycol d| f: for exanple; i) ‘Ehydrocar bon radi cal s
substituted by quater nary nltrogen atonms, such as - 20 (CH2)3-N(CH3)3 ' X
and - (CH2) 3- NH CH2 CH( GHl)G, CH2- N(.CH, )2C121—@5 X- for exanple, X'being a

sui tabl e anion; j) hydrocarbg cpal s SuBbs gd by phosphonat o groups,
such as phosphonat oal kyl rad , for exd : Ohydrocar bon radicals
pon radicals substituted

substituted by silal actone groups; 25 ) hydrocHr
by gl ycoside groups, such as those, for 5 exanple, in which the glycoside

radi cal , WWLGHJRYbIErGEROS G R ted E\Pc&r%oxylic acid groups or derivatives
5 thereof, such as, for example, alkanoic acid radicals, such as the acetyl, 3-
carboxypropyl, 4-carboxybutyl, 10-carboxydecyl, and 3-(ethane-1,2-dicarboxyl)
propyl radical, acid anhydride radicals, such as the 3-(2,5-dioxotetra-
hydrotfuranyl)propyl radical, and ester radicals, such as the undecene sily! ester
radical;

10 ) hydrocarbon radicals substituted by carbonyl groups, such as ketone-
functional radicals and aldehyde-functional radicals, such as the propionaldehyde
radical, for example;

g) hydrocarbon radicals substituted by acrylate or methacrylate groups, such as
3-acryloyloxypropyl and 3-methacryloyloxypropyl, for example;

15 h) SiC- or SiOC-bonded hydrocarbon radicals substituted by polyether groups,
such as those derived from polyethylene glycol, polypropylene glycol, poly-(1,4-
butanediol) and copolymers thereof, such as the propylpolyglycol radical, for
example;

i} hydrocarbon radicals substituted by quaternary nitrogen atoms, such as -

20 {CH,),-N(CH,)," X' and -{CH,},-NH-CH,-CH{OH)-CH,-N(CH,),C ,H,.* X, for
example, X being a suitable anion:

j) hydrocarbon radicals substituted by phbsphonato groups, such as
-phosphonatoalkyl radicals, for example;
k) hydrocarbon radicals substituted by silalactone groups:

25 |} hydrocarbon radicals substituted by glycoside groups, such as those, for




nonosaccharide units, is attached via an al kyl ene or oxyal kyl ene spacer. A
dye radical represented by Ais preferably sulfonic acid group- and/or
sul fonate 5 group-containing and the radical of an azo, anthraqui none,
oxyqui nopht hal one, counarin napht hal i m de, benzoqui none, napht hoqui none,
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benzoxant hene, benzo | oxa peryl ene, |none acridone

pht hal ocyamamsaasretahuae;n:tsmskaatazmear\né emeumérﬂa ort E:tyRiNeNEH DK TR E,
phenoxazi ne, or phenothi azine dye or of a 1o netal conplex conpound
t hereof, and contains preferably 1, 2, 3 or 4 triazine groups. Dye
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radi cal s taﬂ1 nore triazi ne
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particular preference it is free fromreactive anchor’s of the vi nyI sul f one

type. By r@'&@PPV@Obﬁwﬁgksfmheﬂdwwwl pbahderinet ppehanethiezine dygooupa of
nwhc | ka] i - elimnable

the f |
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and sul fonic ac such as al kyl carboxyllc aci unsu tuted or

substi t ut fltapBZRBRX ) rﬁ[ﬁ&éﬁ"dscar@%gr% paﬁﬂgulaH ﬁ%érj %HP&HP?@ ctsolﬁggt gt uted

benzenesul foni c aC|ds as the group dar bon

at ons, |n@kmﬁingwmhmpannpmukar acetyloxy benzoyloxy sul f obenzoyl oxy,
phenylsulfonyloxy and tolyl sul fonyl oxy, and al so 30 acid ester groups of

i norgani ¢ acids, such as of phosphoric acid, sulfuric acid, and

thiosul furic aC|d (phosphato, sulfato, and thlosulfato groups) and also 6
di al kylsanifhie dyedagisals A lerebrted totivs Usie bf tie fortruilal (I aicbome at ose such as

triazine groups. If a dye radical A contains more than one triazine group it may
also join two or more sil{oxan}yl radicals to one another.
Other than one or more triazine groups, the dye radical A preferably contains no
further reactive groups via which attachment to the unit of the formula {l) would
20 be possible. With particular preference it is free from reactive anchors of the
vinyl sulfone type. By reactive anchors of the vinyl sulfone fype are meant
groups of the formulae -SO,CH =CH, and -SO,CH,CH,Z in which Z is an alkali-
eliminable substituent.
Examples of alkali-elilﬁinable substituents Z are halogen atoms, such as chlorine
25 and bromine, ester groups of organic carboxylic and sulfonic acids, such as alky!
carboxylic acids, unsubstituted or substituted benzene carboxylic acids, and
unsubstituted or substituted benzenesuifonic acids, such as the groups
alkanoyloxy of 2 to 5 carbon atoms, including in particular acetyloxy,
benzoyloxy, sulfobenzoyloxy, phenylsulfonyloxy and tolyisulfonyloxy, and also
30 acid ester groups of inorganic acids, such as of phosphoric acid, sulfuric acid,

- and thiosulfuric acid (phosphato, sulfato, and thiosulfato groups), and also




di et hyl am no and di et hyl am no. The dye radicals A are therefore preferably
attached exclusively via one or nore triazine groups to the units of the
formula (1). 5 Dye radicals A preferably conformto the formula AO Y-B- N
A N~Re AO in which Yis -0-, -S- or -NR3 and R3 is hydrogen or

(C -C)-al ki azfarﬂr@ro%rbﬁp@vﬁthvﬁk\ﬂ’ﬁrogﬁé 9 B?gbt% ér cét&onsatam‘éh&l%wggor' ¢
structure; IS an organi c radica ani ¢ radr cal

is, for exdmpﬂtbylanNR@RmOdietNHSﬁinRb -NHC(0) R12, -OR130or 15 -SR14, in WhICh
RO to R14 J]_Q % en ntII y, of %ne anot her are alk hydr oxyal kyl ,

pol yhydr oxyaf 53’? radiFgis ) R thesgfREprateply ?%?%%%&}%‘WY via one or more

pol y( oxyal {ﬂé|2% rgh{gylm th@ghgfﬁ*ﬁ form—”[%gﬁal Kyl am noal ky!

N- nonoar yl am noal ky m noa N, N-di aryl am noal kyl ,

N-al kyl 5N- ar yI am noal kyl, am nohydr oxyal kyl , al koxyal kyl am noal kyl ,
t hi oal koxy m noal Ky I 20 am noal k%ll oxyal Kyl
N- nonoal k calg BW%WaPW comNenp dp 4 %W@W'ﬁ&éﬁ koxyal kyl ,

N-aryl am noal koxyal kyl, N, N-di aryl am noal koxyal kyl , N-al kyI
aryl ani noal koxyal kyl , ami noal kyl t hi oxy Byl ,

N- nonoal kyl am noal kyI t hi oxyal kyl , di al kyI am noal kyl t hi oxyal kyl ,
N- aryl am noal kyl t hi oxyal kyl, N, N- d| ryI, m noal kyl t hi oxyal kyl ,
N-al kyl - N-aryl am noal kyl t hi oxyal kyl ..gychoal kyl, 25 cycl oal kyI al kyl, aryl,

substituted aryl, heteroaryl, sub8fitW¥ed Retﬁg}r oaryl het er oaryl al kyI :
het er ocycl oal kyl or heterocycl oal kyl al kyl ; R13, and R14 can
al so be hygkagemn; and RCand R7 can also forma 5- or 6 menber ed

het erocycle with the nltrogen atomto which they are attached. Al kyl

radi cal s SpisciOri €t dieN&’ haddR’[s b droglehyor it €, Balagld more preferably 1 to
10 B is a divalent bridge member;
A’ is a chromophoric structure; and

g « r . . -
R" is A’ or is an organic radical.

An organic radical R® is, for example -NR°R", -NHSO,R"", -NHC{O}R"*, -OR"or

15 -SR™, in which R® to R independently of one another are alkyl, hydroxyalkyl,
polyhydroxyalkyl, arylalkyl, alkoxyalkyl, thicalkoxyalkyl, poly{oxyalkylene)alkyl,

- aminoalkyl, N-monoalkylamincalk\tl, N-monoarylaminoalky!, N,N-
dialkylaminoalkyl, N,N-diarylaminoalkyl, N-alkyl-N-arylaminoalkyi,
aminohydroxyalkyl, alkoxyalkylaminoalkyl, thioalkoxyalkylaminoalkyl,

20 aminoalkyloxyalkyl, N-monoalkylaminoalkyloxyalkyl, N,N-dialkylaminoalkoxyalkyl,
N-arylaminoalkoxyalkyl, N,N-diarylaminoalkoxyalkyl, N-alkyl-N-
arylaminoalkoxyalkyl, aminoalkylthioxyalky!, N-moncalkylaminoalkyithioxyalky!,
N,N-dialkylaminoalkylthioxyalky!, N-arylaminoalkylthioxyalkyl, N,N-
diarylaminoalkylthioxyalkyl, N-alkyl-N-arylaminoalkylthioxyalkyl, cycloalky!,

25 cycloalkylalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, heterocycloalky! or héterocycloalkylalkyl; and R®, R'’, R"®, and R"
can also be hydrogen; and R°and R’ can also form a 5- or 6-membered
heterocycle with the nitrogen atom to which they are attached.

Alkyl radicals specified here have preferably 1 to 6 and more preferably 1 to




7 4 carbon atons, and thus for instance are nethyl, ethyl, propyl,

butyl,

pentyl or hexyl. Cycloal kyl groups are nore particularly cycl opentyl and
cycl ohexyl. Aryl groups are nore particularly phenyl and napht hyI 5
Exanpl es of dye radicals A are in particular the radicals Al to 6 bel ow.
cl i Y-B X3 carbor atorhd ‘andi@x@%(f%m\s’t\é“nwﬁi Eing’ﬂﬁ 1, ik I XpbnHPN O (Al
) (Al) X03S N N N XOOC N=N N_ ar dq QN%&%RIS )?3(A2)
0\ /NHz ~"hexy Nxeloplkm grooBX akg rere INaNIIC‘KHEBly dr-lo@Seyl arsbSycIghAs)y(. Bryk03s
S03X 0 HN

5

10

l’Joups |_al%e Im\{mla$ particularly phenyl and naphthyl.

Examples of dye radicals A are in particular the radicals A1 to A16 below.
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%- s03X N SOBX H 3 (A4)

NHZ N ~N N=N H N~Y B
so3x CH N=N O 1l SO03X HN 11 NHz Y-B- N=N
/ (A6) SO03X XGBS' Y B NHZ OH I \\ IN~

X0,8 S0O,X j\
O HN™ TNH, )Y\-B-
O N N[ SN
SO,X NN N
3 I éH SO.X
® {Ad)
N” SN
Ao
2 Ve il
1 X
el o
S0,X
? (A5)
J(‘)l\
HN NH, iB-
N=N
ﬁ N/ NH
S0,X
50,X X0,$ iB‘
NH, OH D /I\III\\N
X0,S = _
N=N =
N© "N “nNm,




9 Y-B- \ S03X/ OHHN N H NN CH3 X03S S03X (A8) Y-B CH3 A3C S03X H HN
-N H3C N=N H S03X | X03S S03x (A9) 03X OH Y-B- N ~N S03X NeN

aN J'IN. ~NH2 X03S CH3 (AI0) Y-B\ N COOX S03X Il OH HN N N=N X03S S03X
(A1) Y-BSO3X NkNI \ OHHNNO/

Y-B-
50,X
@: . HNJ\ J\
N=N: ‘ " CH,
X0,8 S0,X (A8)
Y-B-
/l\}N CH,
SOX (A9)
0,X
CO e p
N=N
SO X e Nl/l\\\N
3
X0,8 N N¢I\NH2
CH, (A10)
)y
CO0OX
3
S aE el
‘ OH HN)\NA\E
D¢
X0,8 SO,X (A11)
)y
2,C
/
O OH HN
5 XO S SO X (A12)
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NN 5 X03S S03X (Al2) 10 O NHZ SG83x CH3 HH O N/ N N H3C CH3 | S03X Y-B-
(A13) / s03x x03s ~Y B NHZ OH' N" \N X035 N=N N=N N\ N NHHZ X03s
so3x (Al4) NHZ AN N -N N=N / HY-B X03S\ N=N\ ~ ~ S03X S03X S03X
(A15) XOS/ / SOXXOS/ / SOX NN HZN /NYNH N\ NO2 H2ZMI1 /NYNH O N\
N2 ~N'NOI / IN\/NOpa X x Y-B- / Y s Y-B- XB NJ IN O1LCr N~J\N O-Co
N~ NN\ | N\ HN)1~1 gO')J\I HNIjz~l N k NH, 11
3
CH, - o
O HN N N. N 50.X
i 3
N. =N
H,C % CH, Y
X Y-B- (A13)
Y-B-

l
3 N=N . N=N o
(1) o
H 2
X0,$ SO.X
3 3 (A14)
N~ N
A
() :
X0,S N=N O O S0,X
$0,X 1o
3 (A15)
[ xos ] l sox | [ xos ] ] sox |
I h hi
H,N.__N. _NH N NO, HN. N, N O N NO,
tealibon s e uiives
N._.=N N._.2N
h 0 X 0 X
Y-B- / V.B- : Y-B- / -B-
+
O N%N O N¥ TN
\ < N
O,N w (e HN N NHZ O,N II\II 0 HN N NH,
0 T

_ X058 SO,X X0,8 “™s50,%

5 ' "_ o T

in which

(A16)




NIl V' \ NI \ \ X03S SO x X033 S03X s (A16) in which 11 Yis -0-, -S or
-NR3- and R3 is hydrogen or (C -C )-alkyl; B is a divalent bridge; and X
is hydrogen, an alkali netal, an equivalent of an alkaline earth netal or
an organic cation. 5 R3is in particular hydrogen, nethyl or ethyl. B

connect s t Neisd@e -Shoorphaing R°ds &y8iddenast (@ -@p-amgi;i s preferably a
hydr ocar bon radical, which nay be unsubstituted or substituted and/or 1o

i nt errupt e&'ﬁ? c31’1%"36’?brr*ﬁ:ﬂ'ﬁ‘é"=‘ﬁ_€teroatom_s, such as oxygen, nitrogen, and
ansubst i tut el BEhE a R he Al e DiTER: en Rl ker B trarr a0 °%

unsubsti t ut ed
het er oat onsrgasitcdatam. oxygen, nitrogen, and sul fur. Particul ar preference
is given to unsubstituted or substituted (C,-Cl0)-al kyl ene radi cals, such

as met hyl ene, ethylene, propylene, 15 butyl ene, ani nopropyl -amni noethyl,

t he et hyl ege._0xi de. . i and al sp al kyl ene groups substituted by a
maxi mum ofﬁﬁlsgﬁ grﬁ“{a irﬁglllr%genAﬁn%a)tthﬁgﬂri &htion Xis for exanpl e a cyclic or
noncyclic anmoni um  phosphoni um or sul foniumcation. Particularly

preferred are cyclic and noncyclic 20 anmonium cations of the formula (I1)
N RA+ R4 B renm:ts the dyeiebramophpretie acsieoroatonvaog dé prefembiyoas, R to R7

et o S R AL A
10 interrupted by one or more heteroatoms, such as oxygen, nitrogen, and sulfur.
B is preferably a divalent linear (C,-C, )-hydrocarbon radical unsubstituted or
substituted and/or interrupted by one or more heteroatoms, such as oxygen,
nitrogen, and sulfur. Particular preference is given to unsubstituted or
substituted (C,-C, }-alkylene radicals, such as methylene, ethylene, propylene,
15 butylene, aminopropyl-aminoethyl, the ethylene oxide radical, and also alkylene

groups substituted by a maximum of 4 sugar radicals.

An organic cation X is for example a cyclic or noncyclic ammonium,
phosphonium or sulfonium cation. Particularly preferred are cyclic and noncyclic
20 ammonium cations of the formula (I}

7
R\N+’ R.4

| RS

R (I
where, in the case of noncyclic cations,
R* to R’ independently of one another are alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroary!l, heteroarylalkyl, heterocycloalky! or

25 heterocycloalkylalkyl, which if desired may be substituted and/or interrupted by

one or more heteroétoms, such as oxygen, nitrogen, and sulfur. .
Alkyl R* to R” may be branched or unbranched and is more particularly (C,-C,,)-
alkyl. Cycloalkyl is preferably (C,-C,}-cycloalkyl and more particularly cyclopentyl

and cyclohexyl. Aryl is preferably phenyl or naphthyl.

12




25 heterocycl oal kyl al kyl, which if desired may be substituted and/or
interrupted by one or nore heteroatons, such as oxygen, nitrogen, and

sul fur. Alkyl R4 to R7 may be branched or unbranched and is nore
particularly (C -C22)- alkyl. Cycloalkyl is preferably (C3-C$)-cycloalkyl
and nore p#atticidray pieferysd pPRRINE caBblls Wé?r'ecﬁ“f%Wfom%Mé (8 Br@kprably
phenyl or naphthyl. 12 Particularly preferred noncyclic cations X are of
the formulae (lIla) to (lle) \+\+ a\/HONIlallc IIb \ +~H O NORN
HO /--/ N\ n=50-60 1 Ildlie In the case of cyclic cations of the fornula
(1), R4 and RS, together with the nifrogen atomto whifch they are
attached, forma 5- or ﬁgﬁbered ring) +an9h\ 5 |gi;zgdbst|tuted or
substituted, and R6 aﬂ/\Fﬂ”are defihed™as i ndicate ove for noncyclic
cations. 5- or 6- nenberqg rings formed py R and R5 together with the
nitrogen atomto which they are attached are nore particularly

i mdazolium pyridinium pyrrolinium pyrrolidinium thiazolium

qui nol i ni um oxaz um isoxazolium 19 pyrazolium piperidinium

mor phol i ni um pyrin di ni um pyra2|n|un{ i ndolium and isoquinolinium

rings. Particularly referr\ed cyclic ammoni um catlonﬂrﬁ/f}?rwla (rn)

have the formulae (I f).taonT o o~ Tn
N\

/\/N n=>50- 60
HO 7

I ' Tle
In the case of cyclic cations of the formula (ll), R* and R®, together with the
nitrogen atom to which they are attached, form a 5- or 6-membered ring, which
5 is unsubstituted or substituted, and |

R® and R’ are defined as indicated above for noncyclic cations.
9- or 6-membered rings formed by R® and R® together with the nitrogen atom to
which they are attached are more particularly imidazolium, pyridinium,
pyrrolinium, pyrrolidinium, thiazolium, quinolinium, oxazolium, isoxazolium,

10°  pyrazolium, piperidinium, morpholinium, pyrimidinium, pyrazinium, indolium, and
isoquinolinium rings.
Particularly preferred cyclic ammonium cations of the formula {ll) have the

formulae (lIf) to (ilk}

13




13 G\U 1If Ilgllh OOHANO NN-1H Ilk 11j Xis preferably hydrogen,
sodi um potassiumor a cation of the fornulae (Ila) to (lIlk). 5 1In the
units of the fornmula (1) c is preferably O or 1 and d is |likewise 0 or 1,
with d being O if c is 1. Preferred organopol ysil oxanes of the invention
are those in which in at least 50% nore preferably in at |east 80% and

very preferably in af—east 90%#91:\a|| 10 of the um of the formula (I)
the sumof a + b +/(N@I€I\i/s 2./ngf)rj%gWefeum ganopel ysi | oxanes
of the invention are of the for a I 3Si(Si RO e(SIRLFR22.TO 9(R
fRzi,, STIOh("RZ,SIOKSIR 3 (I11)l5 in which Rl, R2'and A are defined as
specified above; f is 0 or 1, preferably 1; j is O an 1, preferably 1; m

is 0, 1 or 2, preferabJy 0; 20 e is 0 or an integer from1l to 100; g is O
or an integer from1 to 100; his O or an integer from1l to 1000; and Kk is

an integer froml to ; Wtht Wi SO0 t ha +g) <(h+k) /10 and the
units in the fornula ) are 14 di)stributed omy in the sil oxane

nol ecul e. The vi scosi iNes of the™®
frompreferably )

i 1 o

X is preferably hydrogen, sodium, potassium or a cation of the formulae {lla) to

(Hk).

5 In the units of the formula (I} ¢ is preferably 0 or 1 and d is likewise O or 1, with

dbeing Oifcis 1.

Preferred organopolysiloxanes of the invention are those in which in at least
50%, more preferably in at least 80%, and very preferably in at least 90% of all

10 of the units of the formula (I} the sum of a+b+c+dis 2.
Particularly preferred organopolysiloxanes of the invention are of the formula (Il

R’ssiO(SiAZO)E(SiR1fR22_,O)g{Rsz’mSiO)h(R’ARZHSIO),(SiR’a (n
15
in which R', R® and A are defined as specified above;
fis O or 1, preferably 1; |
jis Oor 1, preferably 1;
mis 0, 1 or 2, preferably O;
20 e is O or an integer from 1 to 100:;
g is O or an integer from 1 to 100;
h is O or an integer from 1 to 1000; and
_k is an integer from 1 to 100;
.with the proviso that {(e+g)<(h+k}/10 and the units in the formula (la) ar_é
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100 mme/s through to a waxlike, solid consistency at roomtenperature. 5
Particular preference is given to the viscosity range between 1000 mmez/ s
and 20 000 nmme/s, and al so the range of waxlike solid consistency at room
tenperature. The dye content of the organopol ysil oxanes of the invention is

pref er abl ydgtr%%dlrgn&@ﬁg%tp%ﬁw%&gfjgﬁh%' preferably 1 %to 15% by
0 0

wei ght, in particular 0 t, based in each case on the total
wei ght. The organopol ysi | oxanes of the invention have the advantage t hat

apart fromthe covalent|y bonded dye radicals they may al so have further
functi onal 1g% ¥iRGesities afihe Rremprelygioxanss Adhpdurriitioadanes Hiem prefembine

color. vt tRObURKARY thr QPR & WiSaik 8 Cdhia%BorRSAANYE Yich oY RRRA! 1T CT LY oF
hydr ophobi city, chemc reactivity, etc., Tofr exanpl e: e
or ganopal yBartiexkingsefeferichds ighxedniol 8 \eomityhangsvankege1 0b0mhe/sarEe, t hat
they are stable, in other words that they undergo no substantive alteration
for at 2029 &R0 menids st alge the rnaecrfperiliker wlignepnsistemy afressure of t he

surroundi here. A further advantage of the organopol ysil oxanes of
the i nven?@@n@mg'l ly, is that, wth their assistance, hydrophobic

systens, such as silicone rubber conpositions, for instance, can be
colored very easily. 25 In conparison to the organopol ysil oxanes contai ni ng
dye radi calfe gvaeonkens of dke erdanegolyailerreead 158 imientionds prefaraiboiOy$%4 oxanes

of the.jin | have . .superior. and in, SO ses out st andj.ng_tper nal
st abi | ilé yvtgnrgdd?)in%\ﬁtqvezqhatbl c’lr?ﬁrefghagﬂygo/"igm SHg! %’r'napa\%?laa(/\ﬁfét?/ari ety
of appli cato%rsy walghthBasydianaeal daskel xanest@fwhighti nvention can be
prepared by reacting a hydrophilic organic dye of the formula IV 15 Nt N

R8 (IV) in which A" is a chronmophoric structure; and
The organopolysiloxanes of the invention have the advantage that apart from the

covalently bonded dye radicals they may also have further functional groups,

15 which may endow the compound, additionally to the color, with further
properties, such as substantivity, hydrophilicity or hydrophobicity, chemical
reactivity, etc., for example.

The organopolysiloxanes of the invention have the advantage, furthermore, that
they are stable, in other words that they undergo no substantive alteration for at

20 least one year at room temperature and at the pressure of the surrounding -
atmosphere.

A further advantage of the organopolysiloxanes of the invention, finally, is that,
with their assistance, hydrophobic systems, such as silicone rubber
compositions, for instance, can be colored very easily.

25 In comparison to the organopolysiloxanes containing dye radicals that were
described in EP 0860153 A1, the organopolysiloxanes of the invention have
superior and in some cases outstanding thermal stability and light stability, and

so can be used for a very wide variety of applications.

- 30. The organopolysiloxanes of the invention can be prepared by reacting a

hydrophilic organic dye of the formula IV
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R8 is A or an organic radical; with an organopol ysil oxane contai ni ng
functional groups which are able to form 5 a covalent bond with the

chl orotriazine group of the dye. The stated dye, accordingly, is a
reactive dye. An organic radical R8 is, for exanple, -NROR10, -NHSO2R',
-NHC(O R12, -OR' or -SR14, in which RO to Rl4 i ndependent |y of. one anot her
are al kyl, hydroxyal kyl, 10 pol yh”y %&T,I/QII , arylal kyl, al koxyal kyl,

t hi oal koxyal kyl , pol y(oxyal kyl ene) al |y| am noal kyl ,

N- nonoal kyl am noal kyl , N-ronoaryl ani NeakRyl, N, N di aI kyl am noal kyl ,

N, N- di aryl am noal kyl, N-al kyl - N-aryl am noal kyI am nohydr oxyal kyl ,

al koxyal kyl am noal kyl , thi oal koxyal kyl Bhi noal , am noal kyl oxyal kyl ,
N-nmonoal kyl am noal kyl oxyal kyl, N, N-di al kyl aml \'{gal koxyal kyl , 15

N-aryl anmi npalkpxyel ik chr%pﬂbﬁé%ltr@ﬂd?gai xyal kyl, N-al kyl -
aryl am noal koxyal kyl, am noal kyI t hi oxyal

N- nonoal kyﬂ?almAn’GHId{ybqulanmxmida}rl N, N- di aI kyI am noal kyl t hi oxyal kyl ,
N-aryl am no%%l t hi ox %ﬁx N, N- di.aryl am noal kyl t hi oxgal kyl

N-al kyl - NCREY Yﬁ' 6995%961'”’"@964%9 ney proupsywhis |a£9|a§ledﬂ forgy y |
substit yt ed.ay RS ERART ar yI al kyI
heteroc$c| ogl k%élmtor hetero%)l'? Pﬁr aﬁ@r@uﬂ%&ﬁﬁ%@%ﬂaggé}%%&% can
al so be hyatcogingly aisch RGcting d?% can also forma 5- or 6-nenbered

heterocycle with the nitrogen atomto which they are attached. Al kyl
radi cal s specified here have preferably 1 to 6 and nore preferably 1 to 4

car bon atqm;or Re ,tala}%y 'fEFF%glear?\Iﬁaﬁ{"hﬁ\!HSStﬁ'yl-Nl—@rlI¥42’ eyl

pentyl or ex I ups are hore part’ic y cyclopentyl

and cycl ohﬁRVJ in vixhigh Rg:roolabstnwamnaamey ﬁﬁbhb%ﬂbﬁ{ér)br@bﬂdwmyaﬂ@xmlpﬂt hyl . The
dye is used in anmobupts of preferably 0.1 %to 900% by wei ght, nore

pref er &bl Fohyh‘%’f%‘yf&(‘f%“b’Y'%'gﬁkoxYﬂk\ﬁaﬂt'@@hW&W'|5\% p@vﬁs%ﬂv!m)@hvl based
in 16 eagh;cssigyIoR- %Bﬁoél?%ﬁln H‘@a\lg\?t {\lorfno% f&%iﬁgé’lﬁyll @rﬁne enpl oyed. It is

advisable In this context to Ii he "o dyes to a maxi num
of 99.9 ndledkyddmiriolkkyf, IMN-tiaRgbmiiailes, RFaSeMN-ahflarhiakiganopol ysi | oxane

enpl oyed. Individual dyes may be used, but so may m xtures of two, three or
mor e dyesamlnohydroxyalkyl alkoxyalkylammoalkyl thioalkoxyalkylaminoalkyl,
aminoalkyloxyaikyl, N-monoalkylaminoalkyloxyalkyl, N,N-dialkylaminoalkoxyalkyl,

15 N-arylaminoalkoxyalkyl, N,N-diarylaminoalkoxyalkyl, N-alkyl-N-
arylaminoalkoxyalkyl, aminoalkylthioxyalkyl, N-monoalkylaminoaikylthioxyalkyl,
N,N-dialkylaminoalkylthioxyalkyl, N-arylaminoalkylthioxyalkyl, N,N-
diarylaminoaikylthioxyalky!, N-alkyl-N-arylaminoalkylthioxyalkyl, cycloatkyl, -
cycloalkylalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

20 heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl; and R®, R, R, and R**
can also be hydrogen; and R°and R’ can also form a 5- or 6-membered
heterocycle with the nitrogen atom to which they are attached.

Alky! radicals specified here have preferably 1 to 6 and more preferably 1 to
4 carbon atoms, and thus for instance are methyl, ethyl, propyl, butyl, pentyl or

25 hexyl. Cycloalky! groups are more particularly cyclopentyl and cyclohexyl. Ary!

groups are more particularly phenyl and naphthyl.

The dye is used in amounts of preferably 0.1% to 900% by weight, more
preferably 1% to 100% by weight, in particular 5% to 35% by weight, based in
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5 The dye is used in the process of the invention are known dyes which can
be prepared by the nethods that are commonpl ace in organic chem stry and

are known to the skilled worker. to Functional groups of the

or ganopol ysi | oxane which are able to react with chlorotriazine groups of

the dye areach Bagxabh Itﬁéllt&ral w@rgh f ITBAIFSHAiloRYH eﬁ%ioyedcﬁr!Q%Wsab%C.FIY' ate,
net hacryl at e, carbony and phosphonat o, or groups whi have

gl ycosi de, T’Hﬁwﬂ?‘ﬁx@éo “Efp‘bﬂya mplair mmwntyédyﬁdaoya ItDlIaxlmiII’hIOerﬁ 9 caw!Bb mbl
phenol , al deh or, si)al actone S or whi have 15
quat er nar ygﬁ:’i u%gagﬁé)l q/ﬁ %%Pqugm %theg‘?rgﬁ‘&%p%gs'@ﬁgge I?FH’&P primary and
secondary [r@ifl dyes ¢aRf e LBYAI Ve ARG rﬁ&'ﬁ@r@@@f tOYhR § or more dyes

Or ganopol ysi | oxanes whi ch have such functional group$ and are useda in the
process Sof the invention are known products which are avail abl e

comrer ci al are rahl e t he met hods that are

commnp: actp{? ﬁy%ﬁ F%%”c‘}%‘&rﬁfe'f tJ’Ofa"rtl‘S 'QY%V“{G%M knowmayekwhigucambRer . As
an exanpl i nits of
Ehe for mui Broprs gt ”&’*ﬁf%%%“ﬁtg o QAR RS RE AP d SN S D
a, b, and khowrtadhe sldbedisvdrketi. cat ed above and R can be identi cal or '

different and is an am no, nercapto, hydroxyl, carboxyl, acrylate,
met hacryl ate, carbonyl, polyether and phosphonato or groups containing 30

gl ycosijge, Fiahydal Q@up@@ gcoP%hgﬁ6|¥/S|lﬁf&ﬁ% ﬁirc}ll ac}% abf 1d Al ?ét GafPi nol ,

phenol, al dehyde,™ pol yg one-functiona hydrocarbon
r adi cal afdbrotriazéne groupeoif neel dyemare, inwakticudlie apiiny) Serddpas, hytrosyn of
a+tb+c' +d is 3 he 17 organopol ysil oxanes have at |east one radical R per

nol ecul e, C&FEP”WL qq¢latsiPethaerviatge cromyl. @%wetrewe@déﬁtosph@naiph@r than 0 d
is 0. Ex di cal
5, O XamEban SaneneRios' fubncoahss) D BNE B iy 20 o

R2, 5 pre ence being given to ocar
groups andarkdeslj phemolealdbhﬂdﬁeqfqugw@& cﬂ%u!amcfmaegdmbs o hetiiyh aavaonet hyl
am nopropyl, . .

p15 p%uatemary nitrogen. In particular, groups of this kind are primary and secondary

amino, mercapto, hydroxyl and carboxyl groups.

Organopolysiloxanes which have such functional groups and are used in the
process of the invention are known products which are available commercially or
20 which are preparable by the methods that are commonpiace in silicon chemistry
and are known to the skilled worker.
As an example, mention may be made of organosﬂoxanes whlch comprise units
of the formula (")
25 R.(RO),R" .R’Si0O,., .0 (I,
in which R, R', R?, a, b, and d are defined as indicated above and R' can be
identical or different and is an amino, mercapto, hydroxyi, carboxyl, acrylate',
methacrylate, carbonyl, polyether and phosphonato or groups containing
30 glycoside, anhydride, epoxy, primary, secondary or tertiary carbinol, phenol,

aldehyde, polyglycol and/or silalactone-functional hydrocarbon radical, ahd c'is

as defined for ¢, with the proviso that the sum of a+b+c¢'+d is 3, the
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3- (2-am noet hyl am no) propyl, and cycl ohexyl am nopropyl, for exanple,
hydr ocar bon radi cal s substituted by hydroxyl groups, such as primary,
secondary or tertiary alcohol radicals, such as the 3-hydroxyl propyl and

4- hydr oxybutyl 1o radical, for exanple, hydrocarbon radicals carrying

aromati ¢ hyymepblydliOuRes haSGh 183t bRE rQﬁ'igé‘lgﬂ;/' O SURBNR! ahAH 6 unitObs

I :
exanpl e, hydrocarbon radicals substitute mercapto groups, such as the

3- ner capt oprofymutadi)caherefodns otheanpaeD disdd.ocar bon radi cal s substituted by
carboxylic acid groups or derivatives thereof, such as al kanoic acid
radi cals, for exanple, such as the 15 acetyl, 3-carboxypropyl,

4 car boxybikaheiel BERERORYIBENRe ANCLIL BR o} B AP ol T DOXyI ) propy

radi cal . The organi c pol ysi| oxanes roups, ‘enployed with
par ti culsar preferehee baing diverate by diabathow rabickkesibaviewet @y, aBine groups and

particular%%_zo,or anopol ysi | oxanes havi ng an am ne nunber of 0.01 to 10.0,
the amine FRIMFLVes tagreak soshias@rniBomethylurbenylemingmethyh aminppieryheeded t o
neutralizegly : he Vi LS es: rganopol ysi | oxanes
el oyed | 5 aesinoRUBRAREFond G LRGSR ISR rBhet ., B ERERE 151 ) 50 to 50
000 M2/ s, hydroearpoeiradiaslk subsotuted Oy Hyarchdy QRELIBTREh akbrigdiy, Sasmdaty 25C.
In the process_of the invention there is a nucleophilic substitution on the

triazine %itREiaY dgnboli{adicals, susbqasdtecd hydrowiuapyiens Hhvdixybotyliowi ng
Equﬁ/}a ggﬁqr%glgé&ggﬁ%éjegﬁi@jo%ge Srﬁc%fs%?\h% arbEic hb'éir/olyylQ gBrou-Es!_IN + HA
such as the phenol or eugenol radical, for example, hydrocarbon radicals
substituted by mercapto groups, such as the 3-mercaptopropyl radical, for
example, hydrocarbon radicals substituted by carboxylic acid groups or
derivatives thereof, such as alkanoic acid radicals, for example, such as the
15 acetyl, 3-carboxypropyl, 4-carboxybutyl, 10-carboxydecyl, and the 3-(ethane-
1,2-dicarboxyl)propyl radical.

The organic polysiloxanes which carry amino groups, employed with particular
preference in accordance with the invention, are more particularly

20 organopolysiloxanes having an amine number of. 0.01 to 10.0, the amine number
corresponding to the number of mL of a 1N HCI needed to neutralize 1 g of

substance.

The viscosities of the organopolysiloxanes employed in accordance with the
25 invention range from preferably 50 to 50 000 mm?/s, more preferably from 200

to 15 000 mm?/s, in each case at 25°C.

in the process of the invention there is a nucleophilic substitution on the triazine

ring of the dye, in accordance for example with the following equation:
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H2N Dependi ng on reaction conditions, however, it is also possible for a
sulfonam de formation reaction to occur as well, in accordance for exanple
with the follow ng equation: A"-SO x Me3Si Q Me2Si O 200( MeeSi O 4Si M3 + r
HN Me3Si QC MC2Si O 200(MCSi O) 1Si M3 | +XOH 0~~O H2N 5 where A" is the

radi cal of the dye enployed in each case. The process of the invention can

be carried out in thé'\p]r/é‘g%n@e or absence of catalysts, the use of
catal ysts being preferried. (I f catal yst is usedeSPhé,Casde§OxEMei n questi on

can be acidic or basicNBa¥ic catalysts are preferred. Thése catalysts to
may be used either w thoyt solvent or in the formof thei'r solutions.

Exanpl es of acidic catalysts are Brensted acids, such as phosphoric acid,
sul furic acid, hydrochloric acid, glacial acetic acidiN and formc acid, or
Lewis acids, such as lithium perchlorate, zingcydet r@}h\uor oborate, iron(ll)

chloride, tin(lVigsehhid)d@residlew s-acidic ionic N7 qfli ds. 15 Exanpl es of
basic catal ysts are primary, jsecondary or tertiar )ﬂs s basic pyridine,
pyrim di ne, quinoline, . pyridazine, pyrazine, triazi ne i ol e, imdazole,
pyrazole, triazole, tetrazgle, pyrrole, oxazole, thiazole and/ or other
N-contai ning heterocycli,e” derivates, basic amoniumsalts, such as 19
benzyl tri met hyl anmoni um hydr oxi de and tetraal kyl anmoni um hydr oxi de, al kal i
met al hydroxi des, alkaline earth netal hydroxides, alkali metal alkoxides,
al kal i~ mitependinoqisreaghan condiiopas hewews. dt isialgn gessible far a sulfrpamides used

01 o to opEPrierblEn WD 6ERY Shwaf BRBOE Y S P Wil s
following equation:

A'-S0,X Me,SiO(Me,Si0),q,(MeSi0),SiMe,

Me;,SiO(Me,Si0),,,(McSi0),SiMe, o

|
+X0H %1%
A!

H,N

where A"’ is the radical of the dye employed in each case.
The process of the invention can be carried out in the presence or absence of
catalysts, the use of catalysts' being prefefred. If catalyst is used, the catalysts
in question can be acidic or basic. Basic catalysts are preferred. These catalysts
10 may be used either without solvent or in the form of their solutions.
Examples of acidic catalysts are Bronsted acids, such as phosphoric acid,
sulfuric acid, hydrochloric acid, glacial acetic acid, and formic acid, or Lewis _
acids, such as lithium perchlorate, zinc tetrafluoroborate, iron(il) chloride, tin{IV)
chloride, and Lewis-acidic ionic liquids.
15 Examples of basic catalysts are primary, secondary or tertiary amines, basic
pyridine, pyrimidine, quinoline, pyfidazine, pyrazine, triazine, indole, imidazole,
pyrazole, triazole, tetrazole, pyrrole, oxazole, thiazole and/or other N-containing

heterocyclic derivates, basic ammonium salts, such as
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The process of the invention can be carried out as a one-phase reaction (C)
or as a two-phase reaction (A). Two-phase reactions may al so be reactions
in enmulsion (B). 10 In the case of a two-phase reaction wth nechani cal
energy input for honogenization (process A) the reaction of dye with
or ganopol y e t h ar e

i mm sci bl e%\l?mh%nﬁ@ﬁeghgﬂréﬁﬁgt 1991 g\éqvg;ﬁ{ase ah]% tlé?%gtt%rat%)v@gﬁﬂase 'jz(i)%édef or na*éd
by means ofmnessii habbxides, )GIklginﬁﬁidﬂﬂdmetaMHyHMd@aTaﬂdaYSrﬁetalélI@&lo\&btBIkQﬁlSl c
catalysis. For the purposes of the present invention the concept of the
i i sci bi | meﬁa'cffm'dggl%lt%wﬁé%ﬁﬂc ®nif KQUigs-1ity of up to but not nmore than 1
% by wei gh r t.he surraq nd| n t NS e. 20 The
Feant] on off § Ry Bnthed M3 Pob el 1Fa 18, e Selrte VRN fre,

t enper atsur prefafablyr @66 abl s Byt We@;@n@%ad’éﬁr@ ﬂfeeffoeélabbhgh%f&ﬁb AR Eantsn
particular 80 to 130C, and preferably at the pressure of the surrounding
at nosphere, in other words at 900 to 1100 hPa. The reaction tines are

preferably. ours 25 more. referabl .be en 5 and
s nut ex ERESRr 3t B HYBRUBH SR otHiiee ALL AR Pro St R oA G

i nventi on,a the- mbye@acﬁ.ohengWbe;ﬁﬁasre%@éﬁbﬁshﬂap% b¥ fesiRHRSy Of the dye,
are organic aprotic solvents, water, aqueous el ectrolyte sol utions,

agueous al‘?m'r"is@no(la)orgam C- aqueous m xtures of the aforenentioned aprotic
or gani Go solvents with aqueous systens. Preferred aprotic organic solvents
are 30 d| met hyl f or mam de and di net hyl sul foxide. Preferred aqueous systens
are aqueous th@bksl dfsa tvblphadd Rashby YihSmEManidaPeREGFMANRIfYs | oxane used in
accordance with the invention are 20 organic aprofic solvents that are
inert t omd&omqqeélzam{pam@s Aubh rafs:tlpolaliehe Wltfe&waeppolwllﬂxehmmme phace

di neric, ,,? rrerlc Lic_ sil hexanet hy Id|5|loxane

which are h S CBC Sé)l nf%”ﬁ'ﬁ? %FSI'WQH? n@? "Y/!,ﬁ'[ frg ﬂr b%TBI r\?@?f?ntsnf%tﬂte of the
dye used ltWoQﬂ%@éQ%@@rM&a&,mr{m HR4RE bf Siiitable mixing methods, without catalyst

and

15 or with basic catalysis.

For the purposes of the present invention the concept of the immiscibility of
solvents means a miscibility of up to but not more than 1% by weight at 25°C and
the pressure of the surrounding atmosphere.

20
- The reaction of the invention according to process A is carried out at a temperature
of preferably O to 200°C, more preferably 50 to 160°C, in particular 80 to 130°C,
and preferably at the pressure of the surrounding atmosphere, in other words at 900
to 1100 hPa. The reaction times are preferably between 5 minutes and 2 hours,

25 more preferably between 5 and 15 minutes. Suitable solvents for the dye used in
accordance with the invention, the solvents being inert toward the reactive groups
of the dye, are organic aprotic solvents, water, aqueous electrolyte solutions,
aqueous alkalis or organic-aqueous mixtures of the aforementioned aprotic organic
solvents with aqueous systems. Preferred aprotic organic solvents are

.30' dimethylformamide and dimethyl sulfoxide. Preferred aqueous systems are aqueous
alkalis.

Suitable solvents for the organopolysiloxane used in accordance with the invention are

20




5 Al known m xi ng net hods, including continuous m xi ng net hods, that

achi eve rmaxi num honogeni zation of the two inm scible phases and hence a
high internal reaction surface area can be enployed. Suitable nethods of
di spersing phases are stirrers of all kinds, preferably ultrasound probes

or ul trasodpfinkaiphsticadtil, dhtDita® BREHert $dWAriShe FBREARL STRL a?%lﬁ%ﬁéé lrl?ﬁggsne,

preference being given to high-speed stirrer 1o nechani sns,
Ul t r a- Tur r exclghexene psdifikankeiggmétiooe bolyéAé sjodaabgrsueshni k, U tra- Turrax

T50 (1100 W10 mn'). Process A has the advantage that there is no
| onger any" qg‘g'd\%?’?gnﬁp arg 5Iob FURFile YHHLIGI SPEENE KR MBS HBBSaIVERH | n

accor dancemifhft s ¥ ERLA Macod I RHAPYR: pPLARRSS A has the advant age
SOl uDnl

that it can be carried out wthout 1 I zers, such as prinmary
al cohol 5 aAl kmpwhauikingunéthods dotludieg subttansesixinguabthasgs, that edéant s.  An
alternative g.r ocegs consists in a two-phase reaction which is characterized

by react i QASTYM QPRSP ofthe fwadmenstiBie dhasey and Benseraibishdmen@br ocess
B). In thi i) ng, . i cQr i t

Chventi on Tar el Ha el SEPaRge KA Suk e e AR e ey e

st abi | i zedstirreraockaibkindsygyefesaltulmsbynd prebbabl altesbilisd batas and high-dgestiance.
The dye used in accordance with the invention is dissolved in a suitable

sol vent, prEFEEMATNINGREParGEVIAT Pigfeenrukaing gvesde highysreed siéirat i ons, and i s
added t i j i [ [ ion_p s .optionally

i thout *c AT REN, Bch B UNEREL Sthrery Mo Gy BReP T Rttt e 25

cat al yst s,Ultra€ veraxE5Q 61 10w ab@ao awply. The reaction of the invention
according to process Bis carried out at a tenperature of preferably 0 to

100C, nor & fESE &Y B theadveptags thaigheranis merlenger any needo wark @she and

pr ef er abl r f he.surroundi ng. atgosphere, i.e., at 900
to 1100 h 8'.&%ﬁérgrraﬂg%‘it?@@%%e@tg'ﬁ‘ggb”r g‘f“’é’(‘;@ﬂ%‘f i R ERE g S00 hours,
and 30 t h&udhemedrsj procesinAliRis thi advahitadd that Gosdn K earbb§ BEF KitkBu€ONpr i si ng
t he or ganopol %m | oxane used in accordance with the invention 21 can be

prepar & PRUAHZErEoTHABS RIHBATYV#SOheh Aindowiieout SoiaceRatiyt eybsadricess sudheas

surfactants.
An alternative process consists in a two-phase reaction which is characterized by
reactions of dispersions, such as emulsions or microemulsions (process B).
In this case the organopolysiloxane used in accordance with the invention forms the

20 dispersed phase in the aqueous liquor and is stabilized in a known way, such as by
suitable emulsifiers, for instance. The dye used in accordance with the invention is
dissolved in a suitable solvent, preferably water or dilute agueous electrolyte
solutions, and is added to a dispersion, or vice versa. The reaction proceeds
optionally without catalyst, or with basic or acidic catalysis. With regard to the

25 catalysts, the comments made above apply.
The reaction of the invention according to process B is carried out at a temperature
of preferably O to 100°C, more preferably at 10 to 50°C, in particular at 20 to
35°C, and preferably under the pressure of the surrounding atmosphere, i.e., at 900
to 1100 hPa. The reaction times are preferably between one and 200 hours, and

30 the dispersion can be mixed during reaction.
Dispersion comprising the organopolysiloxane used in accordance with the invention
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enul sifiers that have al so been used to date to prepare dispersions can be
used, such as nonionic, anionic, cationic or anphoteric enulsifiers, for
i nstance. 5 The dispersions used in accordance with the invention have a
sil oxane fraction of preferably 1 to 30 percent by weight. Particularly

sui tabl e agahibe mlesped beshysidr¥anichal RRFSEhEEEer IRRIQShDEM Piths _
cont ai ni ng am noal kyl groups used in accordance with the invention, having

a vi scosi t Pofisiis weathayeelsarheencised to oty © ephranispaisiens canrisersed bet ween

0.2 and 2, ' ssi-bl.e for sonme of the am ngal kyl 1o groups to be in
pr ot onat ed Sp%hr Fpr?hg{g?@rg’ %‘h‘l’;”'g'n‘:c??’é’f“'Ct‘Hea”?@EE?W‘%‘H}“”Q&E’%%EHQ?@BB% conpri si ng
t he organopol ysil oxanes of the invention can be worked up by nethods that

are known per se, such as by breaking the dispersion of concentrated
el ect r olSyt éha dispersins used Byacadidaricerwiti tiwaineention soleubsipxpod &actmi vent s,

h Pr ef bl I | e 1§ th ted off _and i
Such a5 acey st P 65540 U o hase L5 Loen sepm el ol and 1
el ectrol yt hauel dit ioRfthosifxahe 8fs, WohthidRgaalin Ak Brdhs WREIMN acReidHDGhL QY | de

solution, for exanple. The organopol ySil oxanes of "the I nvention obtal ned
in this wathedneentisanhayingé eissbsipy df betdveehf ] 0thandd ¥ 8Q0inedar sidoinsamiing he

i nvention are to .he. put direct, 20 further use, it is possible for
wor k- up, o?u%%?froggj,et‘g%e'bé%oﬁw ?eéf. being possiBledivgispgest’ therarangalkytol or ed

di sper 5p0ngro0ps tHBeiiNpeRbhRRdHok@Ws any desired hues to be set very
sinmply. The process B of the invention has the advantage that the col ored

or ganopol ysi | oxanes prepared in accordance with the invention are obtained
rm of _enmul si ons and can _he applied as they are

directly in the f pp L
directly, ’%’gﬁe‘ﬁaieﬂ o g FRECHRIN NS SURPETURLCOMPESING esheriopaonaledexanesof t he
starting eRRAYRAS: L bOLBHERRFB) Richthds GANIRAbYRIJP KBS RNAL bghe
invention may al so take place honpgeneously, T.e. Ina one-phase
reacti on (bpeakirgsthe@ispersidrnofsonasmstrathe etbpeolysesblirtivnaae biydalarion uf ttatthe
i nvention a@g! tt}ﬁa or ganopol ysi | oxane used in accordance with the invention
are dissSPVEE RIPEONENT St Bt peetongy dnelerably the il phase isitben penaratedwdk d t he
react ant s gn@fs dubsequendY e ) AR fedS . i it ShEL AR ' 1
G ot hyl £ oreis sbs %% ! g:bneﬁic{/ ﬁv AHeL e dSO4e NN Bl $haiSs with' ShELifPitdd
electrolyte solutions, such as with 20% strength by weight sodium chloride solution,
for example. The organopolysiloxanes of the invention obtained in this way are then -
preferably dried. If, however, dispersions of the invention are to be put to direct
20 further use, it is possible for work-up, of course, to be omitted.
Simple blending of different-colored dispersions of the invention allows any desired
hues to be set very simply.
The process B of the invention has the advantage that the colored
organopolysiloxanes prepared in accordance with the invention are obtained directly
25 in the form of emulsions and can be applied as they are directly, depend'ing on the

envisaged use.

The inventive reaction of the starting compounds to form the colored

organopolysiloxanes of the invention may also take place homogeneously, i.e. in a
30 one-phase reaction {process C). In this case the dye used in accordance with the

invention and the organopolysiloxane used in accordance with the invention are

dissolved in a joint aprotic organic solvent that is inert toward the reacténts, orin
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sul foxi de, nore preferably dimethyl sulfoxide. The reaction |Iikew se
proceeds optionally w thout catalyst, or under basic catal ysis, as already
descri bed above. The reaction of process C according to the invention is
carried out at a tenperature 5 -of preferably 5 to 100C, nore preferably at
60 to 80C, I ; fﬂ?’” r 0 I

at nospher e?a{img)é? ,&%ét%(ggéow?dgqﬁ%udéﬁ%fﬁ e ir’j]eugrgt8 fh(ﬁ]f Bﬁ" %eﬁgc{e %'@%&qy& ably 15
to 300 m nslEsideT neore pledermtilyatigatiop elijsiida Xapvasaaiont ikewistvgdtéss can t hen
be isol ated _fo? ex?gBI e, by simple distillative renoval of the solvent or
sol vent ni MUANENY Yethelheaial st apundlerebasin eaielvein. #malready degodbdahovenat it
can be carried out with sinple apparatus in a sinple way. Al of the

versi ons ' i.on.that. ve been scribed have the
advant ageojthﬁ%fé%tc ﬁée'pg?g%ﬁ ggpso‘%: r)% gﬁ’@&g%stﬂgf %\{%ﬂémibflsvceaﬁ??%ﬂu{g%na eén%err %@ﬁ% ed
easily, 5 refpprettuaiipBbyto 1000 Cpnbdre PraferabONoBL Yo 8HUC, &id prerdrarinbhyerdf&0 t 0
99% 15 The organ&ool ysil oxanes of the invention are carried out preferably
by processP8SSUg oBthepyraunding aimaspheisy i-gr 8£2@Q ta110R hbae Ahe agastion times

conbi nat i %I?eiﬁf'efgnl%%)i' F%t%bg mi?m‘ie%qui |ibration step. 20 If desired, the

col ored organopo Xxanes o e invention, of the fornmula (I11),. may be
equilibrated with further organopol ysil oxanes, preferably fromthe group

consi st i ngef cdidreg atgambpansiRRkiied bONRNAVerERALAhRhEW bt dMtBa! for example,
triorganosil oxy groups, [|inear organopol ysil oxanes containing term nal
hydr oxyl doiipgle distilafive mnaeed pbthessaleand e solvamdmibdpet yner s of
di organosi | oxane units and 25 nonoor ganosil oxane units, thereby, for
exanple, allow ng the setting of the desired nolecular weight and also the
tar get ¥d Eregess Suefi ibs infentine hay sheyadvantagenthahé candieecautied oandijthwireple
appropriaggP?%H%ihntnod ction of further functionalities. As linear

y

or ganopol oxanés TR ea‘?’ﬁY'ng termnal triorganosil oxane groups it is 23

preferred to use those of the fornmula (V) R153Si O SiR 520),SiR153 (V); 5
gfe:‘ | near RCIANCRLYN $1E BReS 0 e Mvelidr it Rave beon dostiibed have She ©
advantage that the organopolysiloxanes of the invention can be prorduced easily,
reproducibly, and with a very good yield, of preferably 90% to 99%.
15
The organopolysiloxanes of the invention are carried out preferably by praocess A
or B, more preferably by process A, in each case in combination if desired with

an equilibration step.

20 If desired, the colored organopolysiloxanes of the invention, of the formula (ll),
may be equilibrated with further organopolysiloxanes, preferably from the group
consisting of linear organopolysiloxanes containing terminal triorganosiloxy groups,
linear organopolysiloxanes containing terminal hydroxyl groups, cyclic
organopolysiloxanes, and copolymers of diorganosiloxane units and

25 monoorganosiloxane units, thereby, for exémpfe, allowing the setting of the desired
molecular weight and also the targeted distribution of the dye groups in the

molecule, and, where appropriate, the introduction of further functionalities.

As linear organopolysiloxanes containing terminal triorganosiloxane groups it is
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use those of the formula (VI) HOQ(Si R1520),H (VI); 10 as cyclic

or ganopol ysil oxanes it is preferred to use those of the fornmula (VII)
(SiR1520 1 (VI1); and as copolyners it is preferred to use those nade up of
units of the fornmula (VI11) R153Si O1Q R152Si O and Rt5SiO (VIIl), 15 where

R15 in eacprefadd @AkeBosdeNtHCRImAE (¢ fferent and has a definition
indicated for R, uis O or an integer from1 to 1500, v is O or an integer

from1l to 1500, and 20t is an integer in the range from3 to 12. The
proportions of the organ il nes used in the equilibration (if
conduct ed) and coloreg gﬁggﬁipSﬁégihoxanes of the invedYion are deternined
solely by the desired fraction of the dye groups in the end product and

al so by the desired average chain length. 25 In the course of the

equi | i bf atdsolmear brgaaopdlesiloganes cdntamings eheinad ytmxys grdiasiis peefeabd3bS

whi ch pronote,the ui Libration. Exanples of such catal ysts are
benzyltriHﬁ%ﬁWPéﬁﬁ%ﬁ?%ﬁWﬁyﬂ?6%pde, t et r anet hyl ammoni um hydr oxi de, al kal
metal hydroxides and al kaline earth netal hydroxides in nmethanolic
solution, and 30 silanol ates. Preference is given here to alkali netal

hydroxi de, which are &EH8iR'0)mounts of preferably 50 (i/p:10 000 ppm by
wei ght (parts per million), nore 24 11 particularly 500 to 2000 ppm by -
wei ght, based in each case on the total weight of the organosilicon
conpouftis a8yl awanapry digupnesoit i preferredftocsethest ofuthe fosndarYilled out
preferably at 50 to 150C, nore 5 preferably 70 to 120C, nore particularly

80 to 100C, and pref\?\é@%% under the pressure of the surrounding
at nosphere, i.e. bet 2900 and 1 100 hPa. It can al §9lbe carried out,

however, at higher or |ower pressures.

and as copolymers it is preferred to use those made up of units of the formula (Vill)

R",Si0,,, R",Si0 and R"®Si0,,  (VIII),
15

where R" in each case can be identical or different and has a definition indicated
for R, |

uis O or an integer from 1 to 1500,

v is O or an integer from 1 to 1500, and

20 tis an integer in the range from 3 to 12.

The proportions of the organopolysiloxanes used in the equilibration (if conducted) and
colored organopolysiloxanes of the invention are determined solely by the desired
fraction of the dye groups in the end product and also by the desired average chain
length.

25
in the course of the equilibra’cionf if carried out, it is preferred to use basic catalysts
which promote the equilibration. Examples of such catalysts are
benzyltrimethylammonium hydroxide, tetramethylammonium hydroxide, alkali metal
hydroxides and alkaline earth metal hydroxides in methanolic solution, and

30 silanolates. Preference is given here to alkali metal hydroxide, which are used in

amounts of preferably 50 to 10 000 ppm by weight (parts per million), more
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The equilibration can if desired be carried out in a solvent which is not
mscible with 10 water, such as toluene, but this is not preferred. If
such organic solvents are to be wused, anmobunts of 5 to 20 percent by wei ght
are preferred, based on the total weight of the organosilicon conpounds
enpl oyed. Be#RUIaH | BSk+ : ] i I | ntive
equi | i brat |Bon, t hg gd%m\é%ngl egp%\gglggﬂﬁjgn%aﬁrg%hg%%?g@?ﬁ?et&a}rﬁ%'dgg?égr ed
or ganopol y#id eganesilicoh dohwoundeatipmyedr e general |y suitable for any kind
of application where considerations are the conbination of properties
typical to silicones, such as hydrophobicizing, dirt repellency, soiling,
sof t “hand, TRO eqliRSatioRlifcarftbd guﬁi bér‘ri@{jl%uf)érelf&%uslptat%@ ﬁr%é‘%"mg@e present
specification therefore provides tor the use o he colored

or ganopdl ypiefarakbine’d wf 120%C,i muenidricuiady 80kordors, akd ptafeiably @RRAEid C
applications fiel uitable applications include in particular those in

. S € )
decor at i yeprf’ﬁ@ﬁ‘étogF%%”%ﬁdmﬁtﬁosgﬂﬂeh‘a‘?-r%\”@?” PPPianal 1A bRarle can
appl i cat i o)so pa'&rfi& 08X ere?et’h& mgﬁwlg&ggﬁ‘%gsﬂ%snanent or tenporary

coloring of Kkeratinic fi y coSnetic at1 ons which conprise the
or ganopol ysi | oxanes of the invention as coloring ingredients. Further
benefits whi ¢ch may be obtained, besides the coloring or shading,

i ncl ude, fO1° LRUIREON canyib dpgiiegihecparried oft intreseluent wehigh dsrot misciblewithl une,
and of jt I t ' j sof ss,.to the touch, an

i mpr ové?rei’tvg";é% Sé{cﬁ a%? Bb\%ﬁ e’ctgﬂnﬁg Fﬂ]&;&%? rfeﬁjlt‘ ?)rﬁsg%haor?%'ﬁﬁé?livg'ﬁtsi%e {hBeconbi ng
resi st anceised, aradustsiodrd ion20 bercant by Wadigie aré Fﬁd’f&irétg,ba@@@ ohhRe @fBeT al
protection of the keratinic fiber against splitting, becomng dry, and

st r uct ur al¥§9NRfEhaIorganpstisARweMmACUsEs @stRloys®.| n t he skincare sector as
well it is possible to use the organopol ysil oxanes of the invention - for
exanple, as a lipophilic formulating ingredient in makeup, |ipstick,

l'i pgl oss, Priaswathe, werkisigiupedf, the dikturebbiafid iMBESAGehtREleq0libABss a8e g€l s,
skin creans or in sun care_products. Benefits typical of silicones include
inthiy E8Wwlekmavrikg readerppineffegtiyg.easant skin sensation, a general
reduction in the 1o stickiness of the cosnetic formulation, a reduction in
the propensity of any

The colored organopolysiloxanes of the invention are generally suitable for any
kind of application where considerations are the combination of properties
typical to silicones, such as hydrophobicizing, dirt repellency, soiling, soft hand,

20 gloss, etc, with a visible or latent coloration.

The present specification therefore provides for the use of the colored

organopolysiloxanes of the invention as colorants.

25 In the cosmetic applications field, suitable applications include in particular those
in decorative cosmetology, skincare, and haircare. Typical haircare applications
are for exa'mple the permanent, semipermanent or temporary coloring of
keratinic fibers by cosmetic formulations which comprise the
organopolysiloxanes of the invention as coloring ingredients. Further benefits

30 which may be obtained, besides the coloring or shading, include, for example,
the heightening of the hair's gloss, of its volume, and of its curl retention, .an

improved softness to the touch, an improvement in dry or wet combability

25




pignents or fillers present to undergo aggregation, and also the

devel opment of a hydrophobic but breathable barrier on the skin surface,
whi ch | eads, for exanple, to |rrproved wat er resi stance on the part of the
cosnetic product. 15 In addition it is possible to color cosnetics or
househol d predgR ESredLtdbr methe%&%ﬁg%é’&aheéaﬁéd&fnohHﬁghé‘}éﬁﬁétbﬂe. i n order
to draw particular attention to i ve conponents or or marketing
reasons, fehagimnping,the geoarnat pratattiapbi ded kerapgicaithen ggafnspsplittioys

(incr easi ng t he. p é){duct S attr%ctl veness). 20 The organopol ysi | oxanes of
the i nvent PBPRPNE Ay B EtrYeiyR |Vn'§¢r§?"f§h?'i'\élﬁﬂnéne“tﬁlﬁfﬂc%?rmre for paper,
tissue, leather, and textile applications. The treatnent of these
substrates may on the one hand be carried out only for purely decorative
or fashbonln éesshicae seatyr aenwall i is pbsdiblatte usarthe pPugaapelysisxids exaepl e
when the col or of colored textiles is re-established or re-enphasized by
means of 2'9"?%‘6? orPthifF‘B'&ué‘ﬁsl“ lingphilisfopnHiating dngredigst yemakaypi grdicki ng

color, it jisiPRSshd¥esra, tege@rpé rah i @aﬁ%ﬂ ?5&‘ g?agl del v aﬁgﬁgerﬂ%llts i ch are

ot hervvl se ac |evab e onl means o e e Hods. By way

of exanpl e;repaysarr it cs\mlcare pltoemttd Bunefitd fidicaboy eNichabs inkfudeNattisal or
synthetic fibers _can in one operation be colored and at the sane tine be

provi ded VidmexXhéoRamniie. ﬁ@iﬂfsﬁﬂbﬁ’éﬂﬁe%at(%fat gergualfneduitig inievet y,
SO0t 6 SRS nd BotEnS M GRLRLLARBPSLALN, 5730720, %%

conbi ned wi th substrate i'on oOr

hydr ophobipigrnieots. orl ﬂﬂlecs)ptersaﬁt td Qniygoafyrédatioch, Bha e 1He ddRIdgrasme.and
textile 26 sector, nention may be nmade here, by way of exanple, of the

t r eat ment adivarpRARhie but Wﬂ@rttéabfﬂ barrer st tw:@ﬁua‘égg whigh !eadmp‘be the
col ored og ggﬁ%’ﬁ ntg‘?fi?nﬁroxfe%mg%'é‘r%sﬁ%nc%e %gﬁ;érf 81‘)’&%&@8 ic Hrq yni form

deep- down conjunctron wth fabric
care sector, conversely, the 5 hydrophilization and softening of textiles
are desired, in conbination with a deepening of color, regeneration of
col or Br Bpeseispnit isgmsakbilmga Fplor kesmeties er bpusahedd bradwsts wwith tser at i on.

Th he t d, furth
1o° abhoei G YRR ATARTRs Bt RGN hGaRah Sabt padieli Sunstonde o~ "

rel ease papsvescomponents or, for marketing reasons, for example, to carry out optical

upgrading of products {increasing the product's attractiveness).

20 The organopolysiloxanes of the invention are also outstandingly suitable,
furthermore, for paper, tissue, leather, and textile applications. The treatment of
these substrates may on the one hand be carried out only for purely decorative
or fashion reasons or may serve a substrate care purpose, as for example when
the color of colored textiles is re-established or re-emphasized by means of

25 recoloring products. On the other hand, as well as imparting color, it is possible
to obtain a series of positive benefits which are otherwise achievable only by
means of multistage treatment methods. By way of example, paper towels,
textiles, yarns, woven fabrics, natural or synthetic fibers can in oné operation be
colored and at the same time be provided with the desired hand properties (soft,

30 flowing, velvety, smooth or the like). In the same way the coloring operation can
~also be combined with substrate hydrophilization or, in particular, with substrate

hydrophobization. In contrast to hydrophilic finishes in the tissue and textile
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siliconized differently on either side or siliconized on one side, for
exanple, it is wuseful to be able to distinguish the sides visually by
means of colored marking. The organopol ysil oxanes of the invention are
especially suitable for this purpose, since unlike conventional organic
dyes they dectoptmatti@tinal/ R RRBEPENE BY RRGIdrSambR, U thDerd:8kEABE Papers.
Mor eover, the organopol ysil oxanes of the invention can be wused as an

i ngr edi ent legtharowéere iorthierwétoenrl petdesnsior example rthpcbivréd grgatbeiicoenpl oyed
as a color_assist,additive

; aeoms. o R
or ganopol Y& T BRHIsCY O H@ed E&éﬁﬁ%ﬁﬁ g‘é\‘gr‘}g E’@Ebé%lggkgﬁ’in ‘Ed@g‘i"tﬁ%g‘ benefits,

such as desHefititt With PA1RF refHIIBAEE INARE L bAVES et gﬁméé}rsgi&?li\ém of

gl oss, or inproved rub 20 fastness properties, for ex nvent i onal
ar chi t eét unedrophibizadionagridospftardng ek téxtdes orssdesiretj tncankintvon fwitt ber i el ds
of application for ,the organopol ysi]oxanes of the invention. Both in
ar chi t ect %ﬁPeBV‘@ser‘iPz?frB ﬁgqtm“a?fn??{ar BuPPtical righteningin Heserursy of he
| ong- t er ma 1sdfiihl opePdtidpui | di ngs, and inparting water repellency to

|'s) [

buil ding materials) "and in textile construction, silicon-based products
play an inportant part. In the context of the color nodification of such
pr oduct s, 1Ihe require t is not only for 100% conpatibility between the

n ( ) =
conponent s' & W@aﬂ%?%\‘%q@aﬁ?s fhtheninyeatian cap gHopkes geed, fBhermars. fror
assi st ancephBsi/€S . : L.ene Y. nat gr\vapqr. ner ility, 30 and
| ong-term reg?Igi@'ar%?gagggﬁ?iﬁggﬁ bﬁﬁgé tagagér/a&m\eﬁgi/ﬁ%]ﬁarr%%tea rg&%%%lpgpgpél | of
t hese requsiliceniad differentipbontyitHeheider gasiignizesi bo¥A8 eRle) Foi &LarhpMeittis on,
which are t%ﬁlﬁregorag out st a_ndi_n’fgl;lﬁ sujtable for use as a colored
for mul ati H§ETUh&R 8RB totlistipguigh the sidesurisyalliyysmeens phaolosed Mmugkingwal |
pai nts or r-éﬁfﬁ%f‘ e l.or 1 0g.: - hydr.onhphi Qr
surface- h;-‘cll'réoog%o I zzaycf Il%k%lﬁa‘;r%a?]cﬁgﬁf‘g?%éﬂn%{eg%% EF'}SAYI ygﬁﬁa&gl @gq?'grp YR ol or
nodi f i cat sioee aflikexbiventioal bRgsiaodes tHdyc@nhaeditbexttel #HHMRURNSropeliRist S Or
form | oop groducfts, of the kind used, for exanple, for w ndow panels, 5
conveylr Befi&releasediapers. dpienyenrthprasgarandisilokanes eitheTingention can be

or ganopol ys/ . i tionc.are suitaple, further for polish
applicati onésc! ngﬁﬁﬁﬁ%rg{j?%lg%‘ k@r/eg%tor.é#]]f%r&%laﬁ%qsnp rocﬁioéiﬁ{%ﬁngv&gﬁ%rhdi ng on the
nat ur Ie of emr:be)yeumter adler ansist Heditivé ok e9ate pfgrhdie RPRINGeEhd ayer . For
exa e, the .
P organopolysiloxanes of the invention lead to a range of desired benefits, such as
deepening of color, greater brilliance of color, provision of gloss, or improved rub

20 fastness properties, for example.

Conventional architectural preservation and textile construction are two further
fields of application for the organopolysiloxanes of the invention. Both in
architectural preservation (maintaining built structures, ensuring the long-term

25  stability of buildings, and imparting water repeliency to building materials) and in
textile construction, silicon-based products play an important part. In the context
of the color modification of such products, thé requirement is not only for 100%
compatibility between the components, the majority of which are silicon-based,
but also for assistance in respect of water repeliency, water vapor permeability,

30 and long-term resistance of the coating toward environmental effects. All of
these requirements are met by the organopolysiloxanes of ihe invention, which

are therefore outstandingly suitable for use as a colored formulating ingredient of
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10 organopol ysi | oxanes of the invention can be used in paint care (in the
autonobile sector, for exanple), in polishes for |eather, furniture or

| acquered articles, and also in hard wax care products, where typica
target effects include color intensification, color regeneration, color

shadi ng, a : ' - | aritl.es,.0 . hes, .l n the shoge
polish sec%ll((‘)i‘rh ﬁt![a ﬁtem%?dgg%%\éﬁlglnsﬁ%x ég\’EI(yfIS a?@stige\ﬁai?'ﬁf\%% ’ﬁ%ﬁt%eo%?lfpl”ﬁ%to to
hydr ophobi miang-hyHepbobied keatutfecs-hdeepdobnred eaheral buRdifg beastiipgashi ne.
Furt her rmr%, t.he organopol ysi | oxanes of the invention are extrenely

sui t abl e BF° TRoiNG T3 PBAatan ofsextite coptirgrdand plicomieed totioumisnsr any

of a very pw; vial, | p i | can_be, pr.oduced fromthem
More part i%de&Z?rl f:PQThlgéb ?&%d@ﬁ?'t%@e l?q'idr Y}%%cf’grof ﬁﬁaTﬂLﬁ? r%erVé{% olv‘ég,anglﬁch as
pol yet hyl exveyvepot belts ppfapaiothpd) yispivtedtre oty des, pol yesters,

pol ycar bonat es, pol yoxynet hyl ene, polyvinyl chloride or
acrylonitrile-butadi ene-styrene copolyners, and for coloring silicon

pol ymer s ' . silicones and .silicone elastqners, ,resins,
D5 nd. e ioghbBRensares BE o yEBNGR 0B Futaie SRhernds AERZISH “ber ng
di stri but egplicamgeneatsisryl diffehmt RIAIEbeiRg JHRAIREMEHepeh@ing driMthe
constituents and as such being no | onger extractable from'the polyner.
Here, the NR&yr&rifdhe substrateeanchiher ticknegaind piod weplicskianes For exhmpla)éat i on
becones, cl ; he . jntrodyction on the. silicone packbone of further
funct i ?)onaIO? rnpotﬁ)%g},gﬁ%)%a%eéa?ftﬁhgdn‘(@{w ?%S%HF%%H@PF Cal Gupe adiofiehitehese
further fuyactorofuilexahrpld)sirtgalishes GORGdr NurSHGRR & MBYuded LPiaed S1e

vul cani zation of the silicon polynmer of all kinds, which results In

maxi num t ABASPdTesHh sxaxapale asadets bivhiers tynichl abrget effetpinelisietdaley t he 28

m gration; . hro horic ¢ onents. Ln addition, the high

t r anspar ew@%n%ﬁ@at&r}é Cgf‘géﬁ%%%ﬁrﬁﬁg;ﬁo ﬂ‘é@‘aﬁfn%ﬁé‘ i%\‘?éﬁ??lﬂﬂg Rbkes it possible

to obt ai nirmfiYaritlegdr sck4taRsLANGRAE sHBk Polisld sOdtoP PheY BRI ahobBIysAtkaHastdon Wi th
hi gh transl ucency over a broad spect ?{gll rgngg. 5 ?ﬁdaggi t@on at”oé%tci]f(e)

appl i ciat i Bissinyentionaedtribgtd to hydiophobigingoibel orget eetings deépdriireg colovent i on

are al so Su B‘%Qét?ngaghiﬂg.r ker substances for the investigation of

Furthermore, the organopolysiloxanes of the invention are extremely suitable for
coloring polymers, polymer blends, polymer compounds or any of a very wide

20 variety of plastics which can be produced from them. More particularly they are
suitable for coloring thermoplastics, such as polyethylene, polypropylene,
polystyrene, polyamides, polyesters, polycarbonates, polyoxymethylene,
polyvinyl chloride or acrylonitrile-butadiene-styrene copolymers, and for coloring
silicon polymers of all kinds, such as silicones and silicone elastomers, resins,

25 and waxes, for example, the organopolysiloxanes of the invention being
distributed homogeneously in the polymer as molecular, coloring constituents
and as such being no longer extractable from the polymer. Here, the advantage
of the colored organopolysiloxanes of the invention becomes clear, namely .the'
introduction on the silicone backbone of further functional groups, in addition to

30 the chromophoric groups, since these further functional groups can be chosen in
such a way as to achieve vulcanization of the silicon polymer of all kinds, which

results in maximum transparency and compatibility and also with preventing the
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processes of mgration, penetration; sedinentation or coating, as for
exanple in the context of the determ nation of penetration depths, of
applied layer 10 thicknesses, weights, and honobgeneities, in the nonitoring
of flows of product or conpound, and in the investigation of the processes

under | yi ngnfgratiBh RitRE chRPESHorRbdns hdh, S
synt hetic F?%ers wth gi | coﬁa " pr oduct g?é'flh:]a%g&!idrybl%e H%Ihgr?ﬁr%%géﬁéyr%i cal s
of the or gHiropgkbyspolpsixesendf tHeeinventenhakes ar goddiblacs oveain Venperaeent ,

phosphoresgcent, or, enzymatjcally, 15 chem cally or physically stimulatable
chr omphoré@?sq&ﬁ%”to‘fcg%y 8* E@iy SifeSOHENCHEWIthAigh UGRsEANGY 8¥ebe used as

a hi dden cg@gggxegﬁghahﬁé_the di screet nmarking of products or :
formul ations. In general the organopol ysil oxanes of the invention are al so
suitabl & for obtaining 20 a visual indication of the honogeneity of a
product or a(gfoduct formul a or of its correct application. The latter is

hi ghly i npBradgiion 1P terannligrtiens meptianrd gadate the organopebysiexanpsieirthene or
nore prod i LSL I . ar s _upiformy as
possi bl o, Reoh NS ARELEHIL 95 Mab b ioteh a0 B s RisElodian Phos. " ot
sunscr eensaroces&iemolfanigsaﬂ’onc@éﬁeﬂbﬁ@ﬁutﬁeﬁim@rﬁtalﬁbﬂrdmfégﬂh?,ca?d fdeX@nedi8 in and of
25 medi cal , products (in cases of extensive topical application, for

exanpl e) . hegantPgHidpe determivatinssobpenateationdantherofanelial dayesui t abl e,

finall f Lating, .. Li<pophi |.j rates.in the food, agricultuyral, and
phar madbut TiekheSissy Sreidre Rl hbHoSHRaEs, ok hasrdfarisd 1 1805 of @il
i nvent i on or wonpo&tndetiad in e i0Bstidaiongof tHeBrbeesded UnaergngPlifEhBigven. 29
Al'l parts given with percentages refer to the weight unl ess ot herw se

i ndi cat ed OPe(gioBsgUshas dhe Enishingerfpataraliaisysaibatisl erpavitwsiicengarri ed out

under the ndi t phere, in other woyds at
approxi mately 100 a, and at roo eraturey about
| PR ETSST sBambll T dhe MR e DERRTRRR bShopalyeraten 8L ¥ “ao
20C, or atnventibntaeeni-attive; fikldredtet e osphokscURe bricheymagehignt s are
conbined at room tenperature wthout additional heating or cooling. A
vi scosit ychremigeldy ogiphgsically stimelassblssthsemophares, the ergepapelyailanamesfof25C.
Exanpl e Lihe invention can also be used as a hidden company seal for the discreet

marking of products or formulations.

In general the organopolysiloxanes of the invention are also suitable for obtaining
20 a visual indication of the homogeneity of a product or a product formula or.of its
correct application. The latter is highly important in particular in areas where it is
necessary for one or more products to be applied to or distributed on an area as
uniformly as possible, as in the case, for example, of abhesive paper coatings, of
sunscreens or similar sun care products, of pharmaceutical products, and of |

25 medical products (in cases of extensive topical application, for example).

The organopolysiloxanes of the invention are also suitable, finally, for tinting

lipophilic substrates in the food, agricultural, and pharmaceutical sectors.

30 The examples below should illustrate the invention in more detail without being

limited to the examples given.
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o 2.06 parts of dye having the following structure N CL SGNaS | / HN
NH N=N CONH2 SOB8Na I HO N O were suspended in 45 parts of fully

dem neralized water. 50 parts of an am noal kyl -carryi ng

pol ydi met hyl si | oxane (am ne number: 92 pnol of amine 15 groups per gram

Vi scosity: MIO@artmﬁhéh WIB BerdBAeges e@fefr% tﬁe W Htashi st A harlis8ha Peh{e rmance
di sperser &g lka Utra-Turrax) - thereby heating themto about 30C -
55 | _

and the ag @@P@Eﬂcﬂih@wfﬁhe‘chémamesbbisaqal@mdnyedjnspendedthe
10, mi nutes using the high-performance

h
Omge”eouﬁléésp{%e&gtgﬁr Sugobrgg agwolsHQerreeg&pf YWR'UE Gt @PR Y heating to

di sperser

20 about 60000 HFe, BATRK RbEE tWRHBFatURS ih S EHoRAR bro%fl‘i@)egi Rr&gsure and,
after cooling to roomtenperature the product was filtered through a depth

filter. 5ThT9§n@%f@’éJF§00‘“@fapO@eefabaunHemWhecrbmtedtsadelammaneai lat réxranpl e 2 25
followi ng structures 30

4 52 parts, of a xtu e of three d es havi ng.
N~kN \teﬁp‘?@rﬁp ouRgeHdona NS teRECo S‘émsﬁgdwewws o\

NH OH N~ |Me%§plé‘fh§l£{ewo% Nfperature of 25°C.

Exampie 1

10 2.06 parts of dye having the following structure

Cl

N
‘ A
S N~ ]
SO.N .
s N N/]\NH
H
N=N_ A, CONH,
SO,Na ,
e}

HO N

>

were suspended in 45 parts of fully demineralized water, 50 parts of an
aminoalkyl-carrying polydimethylsiloxane (amine number: 92 ymol of amine

15 groups per gram; viscosity: 300 mm?®/s} were worked on for 3 minutes with a
high-performance disperser (e.g. Ika Ultra-Turrax’} - thereby heating thém to
about 30°C - and the aqueous solution of the dye was subsequently dispersed
homogeneously in the siloxane for 10 minutes using the high-performance
disperser, in the course of which the reaction mixture underwent heating to

20 about 60°C, The remaining water was removed under reduced pressure and,
after cooling to room temperature, the product was filtered through a depth

filter. This gave 100 parts of a yellow-colored silicone oil,

Example 2

25 4.52 parts of a mixture of three dyes having the following structures
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NaC3S SBNa OYNH2 HN N /N /NHZ SO03Na NYN N=N CI NaG3S SBNa 5 were
suspended in 9 parts of fully dem neralized water. 100 parts of an

am noal kyl -carryi ng pol ydi et hyl si | oxane (am ne nunber: 92 pnol of am ne
groups per gram viscosity: 300 nmmR/s) were worked on for 3 mnutes with a
hi gh- performance di sperser (e.g. lka Utra-Turrax) -cthereby heating them
to about 30C - and the aqueous solution of the dye/\}@s subsequent |y

di spersed 1o honobgeneously in the siloxane for 10 %S using the

hi gh- performance disperser, in the course of~whic tN reaction m xture
underwent heating to about 60C. Th . petier “wasr emoved under

reduced pressure and, after cool i ng gpper ature, the product was
filtered through a depta os fi e parsodaof a bl ack-col ored
silicone oil. 15 Exarrple3 7 part t he "dye m xture described in

exanpl e 2 were suspended i fully dem neralized water. 50
parts of an am noal kyl - carryl ng poI ydsapet hyl si | oxane (am ne nunber: 300
prmol of am ne groups per gram 31 viscosity: 301 mM2/s) were worked on for
3 mnutes with a high-performance disperser (e.g. lka Utra-Turrax) -

t hereby heating themto about O0C - and the aqueous_solution of the dye
was subsequently di spersed rogéneous! y Nen,Sthe, sil oxane for 10 ninutes
usi ng the high-performand sper sff, dun theseN » which the reaction
m xture underwent heaitdig o}am)ut 60 There g _Mwater was renoved

under reduced pressure and afte g to roomﬁ t eNipeNdt ure, the product
was filtered through a dept hNIoisl e Og;;l\z]ive 100 parts
3 ;INa

3
N=N
@ ‘
Na0,8 SO,Na

5 were suspended in 9 parts of fully demineralized water. 100 parts of an
aminoalkyl-carrying polydimethylsiloxane {amine number: 92 ymol of amine
groups per gram; viscosity: 300 mm?/s) were worked on for 3 minutes with a
high-performance disperser (e.g. Ika Ultra-Turrax’) - thereby heating them to
about 30°C - and the aqueous solution of the dye was subsequently dispersed

10 homogeneously in the siloxane for 10 minutes using the high-performance
disperser, in the course of which the reaction mixture underwent heating to
about 60°C. The remaining water was removed under reduced pressure and,

~ after cooling to room temperature, the product was filtered through a depth
filter. This gave 99 parts of a black-colored silicone oil.
15
Example 3
7.37 parts of the dye mixture described in example 2 were suspended in
15 parts of fully demineralized water. 50 parts of an aminoalkyl-carrying

polydimethylsiloxane (amine number: 300 umol of amine groups per gram;
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of a black-colored silicone oil. 10 Exanple 4 162.4 parts of the dye

m xture described in exanple 2 were suspended in 300 parts of fully

dem neralized water. 400 parts of an am noal kyl -carryi ng

pol ydi net hyl si | oxane (am ne nunber: 459 Nnmol of am ne groups per gram

Vi SCOSI ty: yi iR T I: W th.a high- f or mance
15 di spersgr%%(ggwg?é?iﬁlltérogewgg%a erhfgsr %%ggy'ﬁné%ﬂjeﬁé r?%rng%rgcuet 251C -
and the adiseessr éobutkadiitrafTurte)dyeves, isedrgoihent to/alsh BB S®dand the
hom)geneousllxei n the. si]J xane for 10 m nutes using the high-performance
di sper ser, AAPPAUTSLFASE B d¥pniven stbeequeatly idbiparsst bereogerROUARNIN theat | ng
to about 5 r_reduced pressure and,
after cool igﬁa( aﬁgq?gg%@h%ﬁ%@aﬁﬁ%@ﬁt eg%g')r%ﬁﬁ%t% PS A 1'In'?t g?ect%uf%erg gh a
dept h fisl t ehichTthiesregatian BBxtpes tsderofent Habahl 16 aboredosc! TEeMEmMEAINing Exanpl e
5 118.6 parts of the dye m xture described In exanple 2 were suspended in
25 200 par VEESWag IO ehiindar dpduced Russeyre B afigr ceolistg troom

am noal kyl ¢, i i S| ne (.amnne nunober: . 254 / | of am ne
gr oups pertegﬁra%err?]é{ﬂupgitgg ch %ﬁg%k'%%@rw&\%P%ﬁh%rn Tlhbc“r951‘3"%?fl tPEESnith a
hi gh- per f arfreablaek-cdispé siiebnd @ilg. | ka U tra-Turrax) - thereby heating them
to about 25C - and the aqueous solution of the dye was subsequently
di sper sed honogeneously in the 30 siloxane for 10 m nutes using the

hi gh- pegg f Xl”afﬁﬂ:ﬁg4di sperser, in the course of which the reaction m xture
underwent heating to about 50C. The remaining water was renoved under

reduced prigsdmarans, thafldyermb@alel didctiBed @Bk 3AplcCIMRIr8 U FenddiBinPr 0duct was
filtered through a depth filter. This gave 100 parts of a black-col ored

si | i cone 90 p¥tsebiylindeminaglingthyjatemdithperts of as.ao@npalkylscarfyiag net al
conpl ex d}ﬁglmgﬁﬂrlstilgﬁaxgeol(a!r%\ﬁ“enr%mcboerrrpggbtﬂngo 0 apn%%e?’gorgépsxggr?’g%g%x 1111
viscosity: 328 mm?®/s) were worked on for 3 minutes with a high-performance
15 disperser (e.g. Ika Ultra-Turrax) - thereby heating them to about 25°C - and the
agueous solution of the dye was subsequently dispersed homdgeneously in the
slloxane for 10 minutes using the high-performance disperser, in the course of
which the reactior_l mixture underwent heating to about 50°C. The remaining
water was removed under reduced pressure and, after cooling to room
20 temperaturé, the product was filtered through a depth filter. This gave 98 parts

of a black-colored silicone oil.

Example 5
118.6 parts of the dye mixture described in example 2 were suspended in

25 200 parts of fully demineralized water. 500 parts of an aminoalkyl-carrying
polydimethylsiloxane (amine number: 254 umol of amine groups per gram;
viscosity: 232 mm®/s) were worked on for 3 minutes with a high-performance
disperser {e.g. Ika Ultra-Turrax’) - thereby heating them to about 25°C - and the

i aqueous solution of the dye was subsequently dispersed homogeneously in the
30 siloxane for 10 minutes using the high-performance disperser, in the course of

which the reaction mixture underwent heating to about 50°C. The remaining

water was removed under reduced pressure and, after cooling to room
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HN /NYNHO :02 ON\ i 27/ XOX A g dadd\ Il OC N\ I OCo\
O\jall HNNNHz O3BN I1j HN.N3 NI V' \ NI \ \ x033 303x x033 sBx where X
is sodium were suspended in 7 parts of fully dem neralized water. 50 parts
of an am noal kyl -carryi ng pol ydi net hyl si | oxane (am' ne nunber: 92 prml of
am ne gr oupsm a I ut es
lo with a hi gﬁégéﬁeo?ﬂn%ﬁioggg?g\%grfg%?&j mﬁé% ka Itra Ef‘urra%wg1 BS

heati ng t hefra tti@kabmiuted:mltconeauﬁdvtslcesmﬁ@mnsRﬂsjtl on of the dye vvas
subsequent |y di spersed honogeneously in the siloxane for 10 m nutes using

t he hi gh- performance disperser, in the course of which the reaction

m xture ungesyeiteg heating to about 60C. The remaining water was renoved
under reduced 15 pressure and, after cooling to roomtenperature, the
product swa8.0d pares ed a hétaboginptexdbyet thaing tied follbiisg garmosfdnparts of a

bl ack-col ored silicone oil (viscosity: 2140 nPas) Exanple 7 20 6.89 parts
of the dye|des¥ribegd. LA esarpl e 6 were $uspe séxparts |of fully
dem neral i zed wat ) parts of lan amjnoal kyl i ng and vijnyl -carrying
pol ydi met hyl si | oxa e nunber|: 92 pnol of gfyoups per| gram

i odi ne nui ,BW} 12);/10 o, [Vi SCO$ ity P/ s)_ wer e yaar ked on for
3 mnutes vmeknf hi gh- per nce dlSp(‘I’SNSLr

. 0. /lka -Tzurrax)
t hereby heftin Hem 33 te~apout {30C - andNﬁhé aq eou tign of -the dye

was subsquentI di sper ed hormgeﬁ(eous y inlthe s ane for 10°mi nutes
usi ng the high- perf r anc |sperser+ n the courjsg of i ch tifhe reaction

m Xt ure unfer
)\ LQ

O,N | HN N NH, O,N N 0 HN N

N OO N
X0.8 X058 80,X

SO,X

where X is sodium, were suspended in 7 parts of fully demineralized water.
50 parts of an aminoalkyl-carrying polydimethylsiloxane (amine number: 92 ymol
of amine groups per gram; viscosity: 300 mm?®/s) were worked on for 3 minutes
10 with a high-performance disperser (e.g. lka Ultra-Turrax’) - thereby heating them
to about 30°C - and the aqueous solution of the dye was subsequently
dispersed homogeneously in the siloxane for 10 minutes using the high-
performance disperser, in the course of which the reaction mixture underwent
heating to about 60°C. The remaining water was removed under reduced
15 pressure and, after cooling to room temperature, the product was filtered
through a depth filter. This gave 102 parts of a black-colored silicone oil
{viscosity: 2140 mPa-s). |

Example 7

20 6.89 parts of the dye described in example 6 were suspended in 15.4 parts of
fully demineralized water. 110 parts of an aminoalkyl-carrying and vinyl-carrying
polydimethylsiloxane (amine number: 92 umol of amine groups per gram; iodine
number: 3.7 g {1,}/100 g; viscosity: 396 mm?/s) were worked on for 3 minutes

with a high-performance disperser {e.g. lka Ultra-Turrax’} - thereby heating them
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heating to about 60C. Subsequently the m xture was heated with stirring at

5 100C for 4 h. The remai ning water was renoved under reduced pressure and,
after cooling to roomtenperature, the product was filtered through a depth
filter. This gave 99 parts of a black-colored silicone oil (viscosity: 2140

nmPas). ExaimpbeutBO @ 2aA8 thakbhSeMis soIBéRbs m%@)\?\/a@k%bgéé{ué?ﬁl he follow ng
conposition r Xx0,S sSO,X X0,S so,Xx NN HZNIN /NH O I NI H2NyN /NH O

N\ NO2 I\ﬂhSRBIISGNHWTIOQ/BﬂQ’OIGﬁI\Xln Iheo*plldxaﬁ‘b fer ©D minGtes Whirtg tha’ hl@b N~N G N\ |
NCQ\ J\ N\ 02I>I NH%_& Eﬁ'\ S .S03x x03.S / &s03x where X is
a cation h&Y ‘HB’%’}%‘S df'ﬁelr%% Hhthe: $QHEEE PE Whichthe (RaFHORDRIXIUSE UDAEBVEND part s

of an ani ey tuCa'Hoqu'6@9’Ca'!ﬁjb\éb&é(ént&a{r{eyr‘r)[}&ur%@vgé"h)éf%eﬁ%ﬂg JHlifgage (arine
nunber : 8@ of am no groups per gran 1 odine er: 3.1 g )/ 100 g;
vi scosi ﬁy 1 ‘GCrwaMW) Thedediagpey smielhwaegemoad Iuyndemredubed préssxenend,or 10

m nutes usin iﬂgh performance di sperser ka Utra- Turrax ).

Subsequenteff§7 tcf?é’" £P IPYMIEIPRERIE TR RO rW?%B'tﬁrtedlth@qho? dgpr  After
cooling t 0 r 0 h 34
Filters o ThiARSIon peds of o BrCEMblad Shodie b [itedsty P P9B0TnEERL 5”110
parts of a 9.10-3 Msolution in nethanol of a netal conplex dye having the

Exampie 8

10 2.46 parts of a metal complex dye having the following composition

X0,8 . ] 50X X0,8 ] . S50,X
I \ l l il
HIN H,N N. NH O N NO,
~
' Ij T Iy
N =N
X o
Cl
CI Cl
/ , /
0\ ‘ NAN O\Ci &k

G

| | /@ |
N \0 HN/I.\\NJ\NHz OZN N 0 HNJ%N NH:'.

N BO®
SO,X

X0,5 X0,8

where X is a cation having the following structure

§M

7

were metered into 110 parts of an aminoalkyl-carrying énd vinyl-carrying

15 polydimethylsiloxane (aminé number: 92 umol of amino groups per gram; iodine
number: 3.1 g (1,}/100 g; viscosity: 396 mm?®/s) and dispersed homogeneously in
the siloxane for 10 minutes using a high-performance disperser (e.g., lka Ultra-
Turrax’). Subsequently the mixture was heated with stirring at 100°C for 4 h.

After cooling to room temperature, the product was filtered through a depth
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5 follow ng conmposition X03S / / NSO03X X35 SGB8X N 1 11 HININ /NH N\
Noz HNN /NNHO:1 12 71 7X}{ a a d cd \ 1 OC \- \ | Co N~ O,N
I\ FINNH2 O NN\ H\N-N-NH2 N N X033 | S03X X3S Soj X where X is a
cation having the following structure\ H OOn N HOB/ ) n=50-60 were
met er ed i nfitted Ihipgats 100 wantsaoi aorRickyoldrad slicage ad Vi nyl -carrying 10

pol ydi met hyl si | oxane (am ne nunber: 92 pnol of am no groups per granm
iodine number: 3.1 g (12)/100 g; viscosity: 396 m2/s). Subsequently the
m xture vvap_xa,gﬁ%tgd with stirring at 100C for 4 h. After cooling to room
tenperature, all of the volatile conponents were renoved under reduced
pressure ahtiOtpuetspofosl9e10° Mesollitidit BY @EthdHoPBER AeBeBbimpidd dws haﬁh'%&h@ave 99
parts of a_black-colored silicone 15 oil. To investigate the |ight

st abi | i Py, THPRERI §pMpesitiene| ast omer speci nens were produced from the bl ack
silicone oil produced as per exanple 6. This was done by mxing 1.75% of

the bl ack gilixgne oil{roemxexanplie 6 i I Iso.gone 20! rubber
m xture of |t he tyER El astosfil (r) CKER Chemie 35 AQ.
The m xture was subseéguently cast |in shé

20 x 2 and

where X is a cation having the following structure

0+)\ 0/}“/H
i e

N
/\/ :
HO n=1350-60

I

were metered into 110 parts of an aminoalkyl-carrying and vinyl-carrying

10 polydimethylsiloxane (amine number: 92 ymol of amino groups per gram: iodine
number: 3.1 g (1,)/100 g; viscosity: 396 mm?/s). Subsequentiy the mixture was
heated with stirring at 100°C for 4 h. After cooling to room temperature, all of
the volatile components were removed under reduced pressure and the product

was filtered through a depth filter. This gave 99 parts of a black-colored silicone

15 oil.

To investigate the light stability, black silicone elastomer specimens were
produced from the black silicone oil produced as per example 6. This was done
by mixing_ 1.75% of the black silicone oil from example 6 into a liquid silicone

20 rubber mixture of the type WACKER Elastosil’ LR 3003/10 (WACKER Chemie
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subjected to a UV exposure test. UV exposure test conditions: total
duration of UV exposure: 1000 h in cycles; UV-A radiation (340 nn), 0.92
Wn2/nm one cycle: 8 h of UV exposure at 50C + 4 h of irrigation at 40C
exposure was 5 carried out with and without a gl ass cover. The col ored

sheet, aft @&G)1008 rhixffre vidd SaRAGUERY éé’tQV}ﬁ@hBQt Mt - Bleashipg, thger

bl ack hue unchanged) either er the glass cover or without t e gl ass
cover. To FW@%ﬁeﬁqatéeUNh@(HdserMSt St'dlExpiobyre tebacknditibheaoeal eluasticoner

i d f bl ack sil ls d bed
cwampl o5 5 unares o SR n el asiguan S G o Zbaes%ﬁ\frﬁs&%ra?mﬂ%g bl ack
silicone okyclérom ﬁxﬁmx%oéureaé}%@&/@ ﬂ%h%%mg%go&gt/éﬁhcbl Qgg Lﬁ’h é)ne oi |

fromexanple 9 each into a licone r m Xt ure ype

WACKER Bl agargstl logit w!ﬂﬂaﬂtﬂ)mﬂtmt a(gl@ﬁ@dﬁh%e eol%@r)d shbet, aer MOROWH 8% wer e
subsequentl cast in ﬁheet form 15 nmB) and subj ected to a

t enper at urlé FRBFYAS $howed noryisidiapl a%ﬁ@ (d?ﬁP E'ﬁ@klhh’g unebanged)|aitheg sheet s
at 200C f alindér e §RRsHY Q,E QLVH%U@% Egg@%@%trubber sheets were identical

(deep bl ack hue unchange ari sanpl es not subjected to
heat treatment. 36 Wat is cI ai rred is: 1 . A colored organopol ysil oxane
conpri si ngﬁgnlts of the formula 5 R a(RO AR2dSi O a-a-b-0-A2 (1),. in which
R can be i defFRUgats thyithermnal stabilify. P?cﬂsyﬂm@@rel@ﬁtoaaen@nwme@ﬁtwere

unsubstjt WY i denti cal
or di ffler gt and flrg hy %r%g%,ﬁglggyr%%sﬁé%oﬁmbe EQWieﬁdgéng nﬁh%g‘fq ftuted or
substi t ut ehtnla)bd'rmoamdpdﬁ/o,r a% ceth; af® 6cafhRe lb%lktdlﬁc&ine%ll f#oif &tpRbleand i1s a
substi t ut edﬂgg%{n Jent hydrocar bon radi cal; A can be identical or

Q

di fferent 28 o G e G5 1@%3 frijack siliagee pidicsalexampia 8 eBSh doiep? ex
conpound bR RidBHedubb i gfﬁ‘leﬁlp%t\?llﬂ%ks&tﬁ ngtotsw) g éb%é/h@g via which

it is bonded to the unit o
(WACKER Chemie AG). The two mixtures were subsequently cast in sheet form

15 (80 x 20 x 2 mm’) and subjected to a temperature stability test. This was done
by storing the resulting sheets at 200°C for 4 h. The hues of the heat-treated
rubber sheets were identical (deep black hue unchanged) by comparison with the

samples not subjected to heat treatment.
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aisO 1, 2or 3;, bis 0, 1, 2 or 3; dis 0, 1, 2 or 3; and 20 c is 0, 1
or 2; with the proviso that the suma + b + ¢ + dis < 3, the

or ganopol ysi | oxane has at |east one radical A per nolecule, and in the
units of the fornula (1) where c is other than 0 d is 0. 25 2. A colored

or ganopol ygyd4%80R;Asq&d-aimed in claim 1, wherein R is hydrogen, nethyl,
ethyl, vinyl or propyl. 3. A col ored organopol ysil oxane as clained in claim
1 and/or 2, wherein R is. nethyl. 30 4. A colored organopol ysil oxane as

re of claims 1 to 3, which is of the formula (111) 37

clairredinone?r 3, ]
R13Si O Si Ab) A(%815ed Rpganappdystaxang canpyisipRusits Sifdpe pR@a( 1 11) i n whi ch
Rl, R2 and A are defined as in claiml1; 5f is O or 1, preferably 1; j is
O or 1, preferably 1; mis 0, 1 or 2, preferably 0; e is 0 or an integer

from1l so 100; g is O oR'#@RO}ALRFEO, from 1 to 100; 1fy,h is O or an integer
from1l to 1000; and k is an integer from1 to 100; with the proviso that

(e+g) <(h+k)/ 10 and the units in the formula (la) are distributed randomy

in the si |iﬂ>%‘f$1‘éh”0| ecule. 15 5. A col ored organopol ysil oxane as clainmed in
one or nore of clains 1 to 4, wherein the dye content is 0.1 %to 80% by

wei ght, nat eapbefigsraiday ol d¥bdront dRPisiyydtBh&br aifomAfaidritULASuRMiRIkR%e by

wei ght, based _in each case on the total weight.
substituted hydrocarbon radical:

10 R’ can be identical or different and is hydrogen or a monovalent, SiC-bonded,
unsubstituted or substituted hydrocarbon radical:
R” can be identical or different and is a substituted monovalent hydrocarbon
radical;
A can be identical or different and is a hydrophilic organic dye radical or its

15 complex compound with a metal, which contains at least one triazine ring via
which it is bonded to the unit of the formula (I):
aisQ, 1, 2 or 3;
bis 0,1, 20r 3;
dis 0, 1, 2 or 3; and

20 cisO, 1Tor2;
with the proviso that the sum a+b+c¢+d is < 3, the organopelysiloxane has at

least one radical A per molecule, and in the units of the formula () where ¢ is

other than O d is O.

25 2. A colored organopolysiloxane as claimed in claim 1, wherein R is hydrogen,

methyl, ethyl, vinyl or propyl.

- 3. A colored organopolysiloxane as claimed in claim 1 and/or 2, wherein R' is

methyl.

30
4. A colored organopolysiloxane as claimed in one of more of claims 1 to 3,

“which is of the formula (lII)
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20 6. A process for preparing a colored organopol ysiloxane as claimed in
claim1, which conprises reacting a hydrophilic organic dye of the formula
IV AyNyCl Ny NR8 (IV) in which A is a chronmophoric structure; and RB
is A or an organic radical; 25 with an organopol ysi | oxane cont ai ni ng

functional groups which are able to form a covalent bond with the
chlorotriazine group of the dye. 7. The use of a col ored organopol ysil oxane

as clained in clai n1SIQESIA,BIEB!,BAHLO0), (R3B', SIOLR AR, SO|SR, {lh

in which R', R* and A are defined as in claim 1;
5 TisOor 1, preferabiy 1;

jis O or 1, preferably 1;

mis O, 1 or 2, preferably O;

e is O or an integer from 1 to 100;

g is O or an integer from 1 to 100;
10 his O or an integer from 1 to TQOO; and

k is an integer from 1 to 100;
with the proviso that (e +g}<{h+k)/10 and the units in the formula (la) are

distributed randomly in the siloxane molecule.

15 5. A colored organopolysiloxane as claimed in one or more of claims 1 to 4,
wherein the dye content is 0.1 % to 80% by weight, more preferably 1% to
15% by weight, in particular 5% to 10% by weight, based in each case on the

total weight.

20 6. A process for preparing a colored organopolysiloxane as claimed in claim 1,

which comprises reacting a hydrophilic organic dye of the formula IV
AYN\\I/CI
I
NfN
8 _

R (V)
in which A’ is a chromophoric structure; and
R®is A’ or an organic radical;

25 with an organopolysi!oxane' containing functional groups which are able to form

a covalent bond.with the chlorotriazine group of the dye.

7. The use of a colored organopolysiloxane as claimed in claim 1 as a colorant.
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