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POLYSILOXANE BLOCK COPOLYMERS 
AND USE THEREOF IN COSMETC 

FORMULATIONS 

0001. The invention relates to specific polyorganosiloxane 
compounds, in particular polysiloxane alkoxyamines, and to 
polysiloxane block copolymers prepared therefrom, in par 
ticular those which are suitable for use in cosmetic formula 
tions and formulations for body care, to a process for the 
preparation of the polysiloxane alkoxyamines and prepara 
tion of the polysiloxane block copolymers by nitroxide-based 
controlled radical polymerization, and to compositions com 
prising the polysiloxane block copolymers, and to their use in 
cosmetic and body care applications. 
0002 Cosmetic and body care formulations, such as, for 
example, hair styling sprays, hair conditioners, foams, gels 
and shampoos often comprise resins, gum and polymers with 
an adhesive effect in order to generate a large number of 
advantageous effects, such as e.g. film-forming properties, 
thickening properties, sensory properties, such as improved 
feel and hair-shaping properties. 
0003 Polymers which are used in such formulations are, 
interalia, but not exclusively, organic or silicone-containing 
linear or grafted copolymers which can be composed of a 
large number of different monomers. In this connection, the 
polymer blocks may be alternating, random, blockwise-con 
structed, branched or hyperbranched or homopolymer 
blocks. 
0004 Grafted polymers are known as film-forming poly 
mers in cosmetic formulations for the treatment of hair or 
skin. 
0005. These grafted polymers typically comprise a poly 
meric backbone and one or more macromonomers grafted 
onto the backbone, as a result of which the physical and 
chemical properties, such as e.g. the glass transition tempera 
ture and the solubility in water, can be adjusted independently 
of one another for the polymeric backbone and the grafted 
macromonomers in order to establish the desired overall 
properties of the entire polymer. 
0006. The specifications WO95/01383 and WO95/01384 
disclose the use of water- and alcohol-soluble or dispersible 
grafted copolymers in hair care and skin care compositions in 
which the copolymer has a backbone and one or more poly 
merside chains, prepared by the random copolymerization of 
monomer A and monomer B. Monomer A is selected Such 
that it has a hydrophobic character and macromonomer B has 
along hydrophilic moiety. EP0412704, EP0408313 and EP 
0412707 disclose the use of silicone-grafted acrylate copoly 
mers in hair care applications. U.S. Pat. No. 4.988,506 
describes the use of grafted polysiloxane copolymers in hair 
care applications. 
0007 WO 02/053111 describes the use of silicone poly 
ether block copolymers with (AB), structures in aqueous, 
Surface-active body cleaning compositions which have good 
cosmetic properties especially for the volume, the combabil 
ity and the shine of hair. 
0008 Block copolymers have the advantage over grafted 
copolymers that the polymer structure can be better con 
trolled. This is particularly decisive and important when the 
desire is to tailor polymers with regions which have specific 
physical and chemical properties, e.g. provide alternating 
“hard' and “soft' segments in a polymer for hairspray appli 
cations for improved hold and haptics. 
0009 U.S. Pat. No. 5,468.477 discloses cosmetic compo 
sitions comprising a vinyl-silicone grafted copolymer or a 
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block copolymer characterized in that the copolymer com 
prises a silicone segment and a vinyl polymer segment. The 
block or grafted copolymer is prepared by free-radical poly 
merization of a mercapto-functionalized silicone, which 
functions as chain-transfer agent, with a vinylic monomer. 
Copolymers prepared by this method generally have a low 
molecular weight and a low silicone content on account of the 
premature chain-termination reactions. Intramolecular 
crosslinking reactions additionally lead to an uncontrolled 
build-up of polymer. Consequently, polydisperse systems 
with a mixture of chain lengths and different molecular archi 
tectures are obtained. 

0010. An alternative approach for the synthesis of block 
copolymers is the use of organopolysiloxane macroinitiators. 
These are organopolysiloxanes which contain groups which 
can form free radicals. Such compounds are described in U.S. 
Pat. No. 5,523.365. The use for the preparation of copolymers 
is disclosed in WO98/48771 and U.S. Pat. No. 6,074,628. A 
disadvantage of this process is the handling of hazardous 
organosiloxane macroinitiators that have a tendency toward 
explosive decomposition and which have to be used in sig 
nificant amounts since the end product otherwise contains too 
few silicone units. Furthermore, the large-scale preparation of 
the macroinitiators is extremely difficult and associated with 
considerable safety expenditure. Moreover, the reaction is 
inefficient since large amounts of unreacted silicone oil have 
to be separated off by means of a long-winded extraction. 
This process can be scaled up only with great difficulty. 
0011 WO 00/71606 describes a process for the prepara 
tion of polysiloxane block copolymers in which an organop 
olysiloxane macroinitiator is used in an atom transfer radical 
polymerization (ATRP) with copper salts as catalyst for the 
preparation of block copolymers with controlled architecture. 
Their use in cosmetic and body care compositions, in particu 
lar in formulations for the treatment of hair, is described. 
However, the specification discloses nothing about the copper 
content of the prepared polymers. Moreover, the prepared 
polymers are terminated with bromine atoms, which is dis 
advantageous for the use in cosmetic formulations. 
(0012 WO 2009043629 relates to polysiloxane block 
copolymers of the formula ALB(S)Q, where A is a polysi 
loxane block, is a divalent organic linker, B is a polymer block 
composed of radically polymerizable monomers, S is a Sulfur 
atom and Q is a monovalent organic radical and m is an 
integer from 1 to 50, to a process for their preparation, and to 
their use in cosmetics or body care. The process disclosed in 
WO 2009043629 for the preparation of polysiloxane block 
copolymers is characterized in that it comprises the steps A) 
reaction of an atom transfer radical initiator, which is a pol 
ysiloxane macroinitiator of the formula ALX, which has at 
least one organically bonded halogen atom X, where A is a 
polysiloxane block, L is a divalent organic radical and m is an 
integer from 1 to 50, with radically polymerizable monomers 
in the presence of a catalyst having transition metal. Such as 
e.g. copper, in a polymerization step and B) addition of a 
compound Q-SH where Q is a monovalent organic radical, to 
the polymerization mixture in step A). A disadvantage of this 
process is that halogen-containing initiators and copper are 
used and that these then have to be removed again in an 
additional process step. 
(0013 Besides the ATRP, for the build-up of block copoly 
mers it is also possible to use other controlled radical poly 
merization methods, such as e.g. the nitroxide controlled 
polymerization: 
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0014 US 2008/0312377 discloses the preparation of a 
polydimethylsiloxane (PDMS) macroinitiator by the esterifi 
cation of a PDMS terminated with only one OH group with 
iBA-DEPN, where iBA-DEPN has the following structure 
(formula I): 

(I) 

SG1 
HO 

where SG1 is DEPN, where DEPN is the abbreviation for 
N-tert-butyl-N-1-diethylphosphono(2.2.-dimethylpropyl) 
nitroxide having the following structure (formula II): 

(II) 

OEt 

0015 US 2008/0312377 likewise discloses the reaction of 
a macroinitiator with methyl methacrylate to give an A-B 
block copolymer. A disadvantage of this process is that very 
mild reaction conditions, which can only be generated indus 
trially at high cost, have to be used for the esterification since 
iBA-DEPN decomposes even at temperatures >30° C. Fur 
thermore, only monoalkoxyamine siloxanes are described, 
which are obtainable from monofunctionalized siloxanes. 
Such monofunctionalized siloxanes can only be prepared 
with very great difficulty and expenditure and furthermore 
very severely restrict the type of silicones that can be used. 
Moreover, US 2008/0312377 does not disclose an application 
of the described polymers in cosmetic formulations. 
0016 EP 1 464 648 discloses the preparation of 
alkoxyamines of the following general formula (III): 

(III) 

t C(CH3)3 

Z oc--M.-0----oct 
R C(CH3)3 OC2H5 

where R—H or CH and M is a sequence of radically poly 
merizable vinylic monomers, n is an integer which may also 
be Zero, X is greater than or equal to 1 and Z is a mono- or 
polyfunctional structural unit which may also be a silicone. 
However, EP 1 464 648 discloses nothing about the type of 
silicone, nor is an example listed. 
0017. The preparation of alkoxyamines of the above for 
mula (III) takes place here by the linkage of alkoxyamines of 
the following formula (IV): 
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(IV) 
CH C(CH3)3 O 

A-OC-C-(M)-O-N-CH-P-OCHs 

R C(CH3)3 OCHs 

where A is an OH radical or a chlorine atom or TO radical, 
where T can be alkali metal such as Li, Na, K, NH, where 
R—H or CH and M is a sequence of radically polymerizable 
vinylic monomers, n is an integer which may also be Zero, 
with a mono- or polyfunctional structural unit Z to form an 
ester functionality. 
(0018 EP 1526 138 B1 discloses the preparation of poly 
alkoxyamines of the formula (V) 

(V) 
C(CH3)3 

chic--ch-roops 
O R 

CH-CH-C-R 

COOR2 

in which m is an integers than or equal to n and greater than 
or equal to 2, in which, preferably under a nitrogen atmo 
sphere, at least one monoalkoxyamine of the formula (VI) 

(VI) 
R C(CH3)3 

R-C-O-N-CH-C(CH) 

in which R" is a linear or branched alkyl radical, having 1 to 
3 carbon atoms, R is a hydrogen atom, a linear or branched 
alkyl radical having 1 to 8 carbon atoms, a phenyl radical, an 
alkali metal Such as Li, Na or K or an ammonium Such as 
NH", NBu" or NHBus" and preferably R' is CH and R is 
H; is reacted, optionally in the presence of one or more 
solvents, at a reaction temperature of preferably between 0 
and 90°C., with a polyunsaturated compound of the formula 
(VII) 

Z——CH=CH2. (VII) 

in which Z is an aryl group or described by formula Z1-X— 
C(O), in which Z1 is a polyfunctional structure which is 
derived, for example, from a compound of the polyol type, X 
is an oxygenatom, a nitrogen atom with a carbon-containing 
group or else a hydrogen atom, where X may also be a Sulfur 
atom and n is a number greater than or equal to two. 
0019 EP 1526 138 B1 makes neither a statement about 
whether Z or Z1 may also be a siloxane-containing polyfunc 
tional structure, nor about the use of the described polymers 
in cosmetic formulations. 
0020. It was an object of the present invention to provide a 
process for the preparation of polysiloxane block copolymers 
which does not have one or more disadvantages of the prior 
art. 

0021 Surprisingly, it has been found that this object can be 
achieved by a process for the preparation of polyorganosilox 
ane compounds which has a step of reacting a polyorganosi 
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loxane (XVI) having at least one ethylenically unsaturated 
bond with an alkoxyamine (VI), giving polyorganosiloxane 
compounds of the formula (VIII). 
0022. The present invention therefore provides polyorga 
nosiloxane compounds of the formula (VIII): 

(VIII) 
O 

A n COOR2 

R R iii. 
SG1 

where 
A is a polysiloxane block, 
L is a divalent organic radical, 
G=-O-, -S , —CR(OH)-CH(R)-O-, -NR , 
here R, independently of the others, is hydrogen or a 
monovalent substituted or unsubstituted, linear or branched 
radical containing 1 to 18 carbon atoms, 
R" is identical or different and is a linear or branched alkyl 
radical having 1 to 3 carbon atoms, preferably CH, 
R is a hydrogen atom, a linear or branched alkyl radical 
having 1 to 8 carbon atoms, a phenyl radical, an alkali metal 
such as Li, Na or K or an ammonium such as NH', 
NRRR'R'" where R. R. RandR, independently of one 
another, are H or C-C alkyl radical, and preferably R is H. 
SG1 corresponds to the formula (II), 
B is a block polymer composed of radically polymerized 
monomers, 
b=0 or 1 and 
m is an integer from 1 to 50, 
their use, and compositions which contain these polysiloxane 
block copolymers. 
0023 The present invention likewise provides a process 
for the preparation of polysiloxane block copolymers accord 
ing to the invention which is characterized in that it comprises 
the steps 
0024 A) reaction of an at least monounsaturated com 
pound of the formula AL-G-C(O)—CH=CHI, where 
A is a polysiloxane block, L is a divalent organic radical, 
G=-O-, -S , —CR(OH)-CH(R)-O-, -NR , 
where R is hydrogen or a monovalent substituted or 
unsubstituted, linear or branched radical containing 1 to 18 
carbonatoms, and m is an integer from 1 to 50, with at least 
one alkoxyamine of the formula (VI), where R' is a linear 
or branched alkyl radical having 1 to 3 carbon atoms, R is 
a hydrogenatom, a linear or branched alkyl radical having 
1 to 8 carbon atoms, a phenyl radical, an alkali metal Such 
as Li, Na or K or an ammonium Such as NH', 
NRRR'R'" where R. R. R7 and R, independently of 
one another=H or C-C alkyl radical, and preferably R 
is H, and optionally 

0025 B) reaction of the siloxane-containing poly 
alkoxyamine obtainable in A) with radically polymerizable 
monomers M. 

0026. The process according to the invention enables an 
efficient and economical route to tailored siloxane-containing 
block copolymers. Disadvantages of the processes according 
to the prior art are that either the raw materials are not readily 
available or the siloxane moiety is variable only within 
restricted limits, which hinders broad usability of these block 
copolymers since the properties cannot be tailored. More 
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over, for block copolymers constructed by means of ATRP, 
additional process steps are required for purification. 
0027. Using the process according to the invention, the 
siloxane moiety can be varied broadly and the resulting prod 
ucts can be used widely, e.g. in the field of cosmetic and body 
care formulations, especially in hair care. 
0028. The polysiloxane block copolymers according to 
the invention, a process for their preparation and also their use 
are described below by way of example without intending to 
limit the invention to these exemplary embodiments. Where 
ranges, general formulae or compound classes are given 
below, these are intended to encompass not only the corre 
sponding ranges or groups of compounds which are explicitly 
mentioned, but also all part ranges and part groups of com 
pounds which can be obtained by removing individual values 
(ranges) or compounds. Where documents are cited within 
the context of the present description, then the intention is for 
their content, in their entirety, to form part of the disclosure of 
the present invention. Where data in percent are given below, 
these are percent by weight unless stated otherwise. Where 
average values are stated below, then these are number-aver 
ages unless stated otherwise. 
0029. The polyorganosiloxane compound according to the 
invention of the formula (VIII) 

(VIII) 

are characterized in that 
A is an m-valent polyorganosiloxane radical, 
L is a divalent organic radical, 
G=-O-, - S -, - CR(OH)-CH(R)-O-, - NR , 
where R, independently of the others, is hydrogen or a 
monovalent substituted or unsubstituted, linear or branched 
organic radical containing 1 to 18 carbon atoms, 
R" is identical or different and is a linear or branched alkyl 
radical having 1 to 3 carbon atoms, preferably CH, 
R’ is a hydrogen atom or a linear or branched alkyl radical 
having 1 to 8 carbon atoms, a phenyl radical, an alkali metal 
cation such as Li", Na" or K" or an ammonium such as NH', 
NRRR'R'" where R. R. RandR, independently of one 
another, are H or C-Cao alkyl radical, and preferably a hydro 
gen atom. 
SG1 is a radical of the formula (II), 

//- O M 
P-OEt 
M 
OEt 

(II) 

B is a polymer block composed of radically polymerizable (or 
polymerized) monomers, 
b=0 or 1 and 
m is an integer from 1 to 50, preferably 2 to 10 and most 
preferably 2, 3 or 4. 
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0030 Preferred polyorganosiloxane compounds are those 
in which R'-methyl and/or R-hydrogen and/or G-oxygen. 
Particularly preferred polyorganosiloxane compounds are 
those in which R'-methyl and R-hydrogen and G-oxygen. 
0031. In the polyorganosiloxane compound according to 
the invention, the unit A is preferably a polysiloxane radical 
of the formula (IX) 

(IX) 

* | i i 
R-j-o i-o –o i–R 

Rf Rf | Rf 

R-- 
O 

R-s-R 
Rf 

f 

where 
j is a number from 0 to 10, preferably <5 and particularly 
preferably 0. 
k is a number from 1 to 500, preferably 1 to 250 and particu 
larly preferably 1 to 100, 
Risidentical or different radicals R or a bond to the building 
block L with the proviso that m radicals R are a bond to the 
building block L. 
R is substituted or unsubstituted alkyl radicals having 1 to 18 
carbon atoms, preferably 1 to 6 carbon atoms, particularly 
preferably methyl or an aryl radical, preferably a phenyl 
radical. 

0032. It is known to the person skilled in the art that 
polysiloxane compounds are present, on account of their 
polymeric nature, in the form of a mixture with a distribution 
regulated essentially by the laws of statistics. The values for 
the indices and k are therefore average values. 
0033. The radical L is preferably a radical —(O)-L-, 
where L' is bonded to G and is an unbranched or branched, 
substituted or unsubstituted organic radical having 1 to 60 
carbon atoms, preferably 1 to 20 carbon atoms and particu 
larly preferably 3-10 carbon atoms, and X=0 or 1. The radical 
L' can be interrupted by divalent radicals which are bonded to 
carbon atoms on both sides, such as, for example, —O—, 
—C(O)O CONR, NRC(O), or—C(O)—, where R is a 
monovalent substituted or unsubstituted, linear or branched 
radical containing 1 to 18 carbon atoms. Particularly pre 
ferred polyorganosiloxane compounds are those in which L is 
a linear unbranched hydrocarbon radical having 3-10 carbon 
atoms, preferably a —CH2—CH2—CH2—, or —CH2 
(CH) CH-radical. 
0034. If the polyorganosiloxane compounds according to 
the invention are to be used as macroinitiator, it may be 
advantageous if b is 0. For the use of the polyorganosiloxane 
compounds according to the invention in the preparation of 
cosmetic or pharmaceutical compositions or body care com 
positions, it may be advantageous if b is I. 
0035. The radically polymerizable monomers for con 
structing the block B can be selected from all known radically 
polymerizable monomers M. In the polyorganosiloxane com 
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pound according to the invention, the polymer block B is 
preferably composed of radically polymerized monomers N 
selected from substituted or unsubstituted (meth)acrylic acids 
and derivatives thereof. 

0036 Preferably used monomers M include acrylic acid, 
methacrylic acid, ethacrylic acid, methyl acrylate, ethyl acry 
late, n-butyl acrylate, isobutyl acrylate, t-butyl acrylate, 
2-ethylhexyl acrylate, decyl acrylate, octyl acrylate, methyl 
methacrylate, ethyl methacrylate, n-butyl methacrylate, 
isobutyl methacrylate, t-butyl methacrylate, 2-ethylhexyl 
methacrylate, decyl methacrylate, octyl methacrylate, methyl 
ethacrylate, ethyl ethacrylate, n-butyl ethacrylate, isobutyl 
ethacrylate, t-butyl ethacrylate, 2-ethylhexyl ethacrylate, 
decyl ethacrylate, octyl ethacrylate, 2,3-dihydroxypropyl 
acrylate, 2,3-dihydroxypropyl methacrylate, 2-hydroxyethyl 
acrylate, 2-hydroxypropyl acrylate, 3-hydroxypropyl acry 
late, 2-hydroxyethyl methacrylate, 3-hydroxypropyl meth 
acrylate, glyceryl monoacrylate, glyceryl monomethacrylate, 
glyceryl monoethacrylate, glycidyl acrylate, glycidyl meth 
acrylate, acrylamide, methacrylamide, ethacrylamide, N-me 
thylacrylamide, N,N-dimethylacrylamide, N,N-dimethyl 
methacrylamide, N-ethylacrylamide, N-isopropyl 
acrylamide, N-butylacrylamide, N-t-butylacrylamide, N.N- 
di-n-butylacrylamide, N,N-diethylacrylamide, 
N-octylacrylamide, N-octadecylacrylamide, N,N-diethy 
lacrylamide, N-phenyl-acrylamide, N-methylmethacryla 
mide, N-ethylmethacrylamide, N-dodecylmethacrylamide, 
N,N-dimethylaminoethylacrylamide, quaternized N,N-dim 
ethylaminoethylacrVlamide, N-dimethyl-aminoethyl 
methacrylamide, quaternized N,N-dimethylamino-ethyl 
methacrylamide, N,N-dimethylaminoethyl acrylate, N.N- 
dimethylaminoethyl methacrylate, quaternized N.N- 
dimethyl-aminoethyl acrylate, quaternized N.N- 
dimethylaminoethyl methacrylate, 2-hydroxyethyl acrylate, 
2-hydroxyethyl methacrylate, 2-hydroxyethyl ethacrylate, 
glyceryl acrylate, 2-methoxyethyl acrylate, 2-methoxyethyl 
methacrylate, 2-methoxyethyl ethacrylate, 2-ethoxyethyl 
acrylate, 2-ethoxyethyl methacrylate, 2-ethoxyethyl ethacry 
late, maleic acid, the monoesters of maleic acid, the diesters 
of maleic acid, maleic anhydride, maleiimides, fumaric acid, 
itaconic acid, the monoesters of itaconic acid, the diesters of 
itaconic acid, itaconic anhydride, crotonic acid, angelic acid, 
dialyldimethylammonium chloride, vinylpyrrolidones, 
vinylimidazole, methyl vinyl ether, methyl vinyl ketone, 
vinylpyridine, vinyl furan, styrene, styrene Sulfonate, allyl 
alcohol, allyl citrate, allyl tartrate, vinyl acetate, vinyl alco 
hol, vinylcaprolactam and mixtures thereof. Likewise Suit 
able monomers M are hydrocarbons with at least one unsat 
urated carbon-carbon double bond, preferably selected from 
styrene, alpha-methylstyrene, t-butylstyrene, butadiene, iso 
prene, cyclohexadiene, ethylene, propylene, 1-butene, 
2-butene, isobutene, para-methylstyrene and mixtures 
thereof. 

0037. In a very particularly preferred embodiment, the 
monomers Mare mixtures of monomers which have from 50 
to 99% by weight, preferably 75 to 95% by weight, of (meth) 
acrylic acid and derivatives thereof, in particular monomers 
selected from the group comprising methyl acrylate, methyl 
methacrylate, n-butyl acrylate, n-butyl methacrylate, N.N- 
dimethylaminoethyl acrylate, N,N-dimethylaminoethyl 
methacrylate, 2-hydroxyethyl methacrylate or monomers 
according to formulae (XIII), where the index o is preferably 
greater than 0, preferably from 10 to 15, and R —CH and 
R-methyl, particularly preferably the indices o and pare 
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greater than 0, and mixtures thereof, and from 1 to 50% by 
weight, preferably 5 to 25% by weight, of hydrocarbons 
having at least one unsaturated carbon-carbon double bond, 
preferably selected from styrene, alpha-methylstyrene, t-bu 
tylstyrene, butadiene, isoprene, cyclohexadiene, ethylene, 
propylene, 1-butene, 2-butene, isobutene, para-methylsty 
rene and mixtures thereof. 

0038. The polymer block B preferably has a number-av 
erage molecular weight of from 1000 g/mol to 200 000 g/mol, 
preferably a number-average molecular weight of from 4000 
g/mol to 120 000 g/mol and particularly preferably from 4000 
g/mol to 75 000 g/mol. 
0039. The polymer block B is particularly preferably a 
poly(meth)acrylate block, preferably with a number-average 
molecular weight of from 1000 g/mol to 200 000 g/mol, 
preferably with a number-average molecular weight of from 
4000 g/mol to 120 000 g/mol and particularly preferably with 
a number-average molecular weight of from 4000 g/mol to 75 
000 g/mol. 
0040. The polyorganosiloxane compound according to the 
invention has, when b is 1, preferably a number-average 
molecular weight of from 2000 g/mol to 1 000 000 g/mol, 
preferably from 5000 g/mol to 500 000 g/mol and very par 
ticularly preferably from 10 000 g/mol to 250 000 g/mol. 
0041. The polyorganosiloxane compounds according to 
the invention can be prepared in different ways. Preferably, 
the polyorganosiloxane compounds according to the inven 
tion are obtainable by the process according to the invention 
described below. 

0042. The process according to the invention for the 
preparation of a polyorganosiloxane compound according to 
the invention is characterized in that it comprises the steps 
A) reaction of an at least monounsaturated compound of the 
formula (XVI) 

AL-G-C(O)-CH=CHIm (XVI) 

with at least one alkoxyamine of the formula (VI) 

COOR2 k 
R O-N / 

R1 P-OEt 

(VI) 

OEt 

to give a macroinitiator (VIIIa) 

O 

L COOR2 

A S SG1 RI 
iii. 

where R', R. A. L., G and m are as described above, and 
optionally 

(VIIIa) 
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B) reacting the macroinitiator (VIIIa) with at least one radi 
cally polymerizable monomer M. 

Step A) 

0043. As monounsaturated compound of the formula AL 
G-C(O)—CH=CHI, it is possible to use all at least 
monounsaturated compounds which satisfy the formula AL 
G-C(O)—CH=CH2. At least monounsaturated compound 
of the formula AL-G-C(O)—CH=CHI can be obtained 
e.g. by firstly reacting a Suitable vinylically unsaturated com 
pound V with the reactive groups of a polysiloxane, e.g. in a 
nucleophilic Substitution reaction. 
0044. In this reaction, the polysiloxane used is preferably 
a polysiloxane which has at least one functional group which 
has an O. NorSatom and is suitable for a nucleophilic attack 
on these atoms. 

0045. The polysiloxanes used for the preparation of at 
least monounsaturated polysiloxanes of the formula AL-G- 
C(O)—CH=CH-) can be linear, branched or hyper 
branched, provided they are functionalized with at least one 
group as described above. Preference is given to using pol 
ysiloxanes which are selected from polysiloxanes of the for 
mula (IXa), 

(IXa) 

Rf Rf 

R-l-o - 
k l 

where 

0046 b is a number from 0 to 10, preferably <5 and pref 
erably 0, 

0047 a is a number from 1 to 500, preferably 1 to 250 and 
preferably 1 to 100, 

0048 Risidentical or different radicals R" or R", with the 
proviso that at least one radical R is a radical R", 

0049 R" is alkyl radicals having 1 to 18 carbon atoms, 
preferably 1 to 6 carbon atoms, or an aryl radical, prefer 
ably phenyl, where the radicals R" may be substituted or 
unsubstituted, 

0050 R" is a radical of the general formula (X) 
—(O)-L'-Y (X) 

0051 x=zero or one, preferably zero 
0.052 L' is a divalent, optionally branched, substituted or 
unsubstituted hydrocarbon radical having 1 to 60 carbon 
atoms, preferably 1 to 20 carbon atoms and particularly 
preferably 3 to 10 carbon atoms, and 
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0053 Y is selected from the group comprising —OH, 
- SH, -NH, -NHR, and 

Pse 
where R, independently of the others, is a monovalent sub 
stituted or unsubstituted, linear or branched radical contain 
ing 1 to 18 carbon atoms. 
0054 The divalent radical L' may be interrupted by diva 
lent radicals which are bonded to carbonatoms on both sides, 
such as, for example, -O-, -C(O)C , CONR, NRC 
(O), or C(O) , where R is a monovalent substituted or 
unsubstituted, linear or branched radical containing 1 to 18 
carbon atoms. 
0055 As suitable vinylic unsaturated compound V. pref 
erence is given to using a compound which comprises at least 
one group C(O)X", in which X is a leaving group, which can 
be substituted in a nucleophilic attack by the O, N or Satom 
of the functional group of the polysiloxane and which con 
tains at least one vinylic double bond onto which an 
alkoxyamine of the formula (VIII) can be added in a radical 
addition. 
0056. As suitable vinylic unsaturated compounds, prefer 
ence is given to using compounds of the formula (XI): 

where X is the leaving group. Preferably, the leaving group is 
a halogenatom (F, Cl, Br or I) or an OH group or an R'O— 
group, where R' is an alkyl radical. Very particularly prefer 
ably, X" is an OH group. 
0057 Particularly preferably, acrylic acid is used as suit 
able vinylic unsaturated compound for the preparation of at 
least monounsaturated polysiloxanes of the formula AL-G- 
C(O) CH=CH-). 
0058. The nucleophilic substitution reaction between 
functional polysiloxane and Suitable vinylic unsaturated 
compound can take place under the reaction conditions typi 
cal for Such reactions, which are known to the person skilled 
in the art. 
0059. The actual reaction in process step A) involves the 
reaction of the at least monounsaturated polysiloxane of the 
formula. AL-G-C(O)—CH=CH, with at least one 
alkoxyamine of the formula (VIII), where R' is a linear or 
branched alkyl radical having 1 to 3 carbon atoms, R is a 
hydrogenatom, a linear or branched alkyl radical having 1 to 
8 carbon atoms, a phenyl radical, an alkali metal cation Such 
as Li, Na' or K" or an ammonium such as NH', 
NRRR'R'" where R. R. R7 and R, independently of one 
another, =H or C1-C40 alkyl radical, and preferably R is H. 
giving a siloxane-containing polyalkoxyamine. 
0060 Very particularly preferably, an alkoxyamine 
according to formula (VIII), where R'—CH and R—H, is 
used. One Suchalkoxyamine is sold e.g. under the trade name 
BlocBuilderRMA by Arkema. 
0061 The reaction of the at least monounsaturated polysi 
loxane of the formula AL-G-C(O)—CH=CHL with the 
alkoxyamine can take place here without solvent or in the 
presence of a solvent or of a mixture of two or more solvents. 
0062. The solvent is preferably selected from the group 
comprising water, alcohols, such as e.g. ethanol, n-propanol, 
isopropanol, n-butanol, 2-butanol, tert-butanol, pentanol, 
hexanol, heptanol, octanol, cyclohexanol, aromatic solvents, 
chlorinated and/or fluorinated solvents, ethers, such as e.g. 
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tetrahydrofuran, 1.4-dioxane, organic esters, such as e.g. 
butyl acetate, ethyl acetate, propyl acetate, ketones, prefer 
ably ethyl methyl ketone, acetone; aliphatics, preferably pen 
tane, hexane and further polar aprotic solvents. 
0063. The reaction according to step A) can be performed 
at atmospheric pressure, Subatmospheric pressure or Superat 
mospheric pressure, preferably at atomospheric pressure. 
0064. The reaction according to step A) is preferably at a 
temperature of from 0°C. to 90° C., preferably from 0°C. to 
80° C., particularly preferably from 25° C. to less than 80° C. 
0065. The molar ratio of alkoxyamine according to for 
mula (VIII) and unsaturated polysiloxane of the formula AL 
G-C(O)—CH=CHI is preferably from 1 to 1.5 m, prefer 
ably from m to 1.25 m. 
0066. The reaction according to step A) is preferably car 
ried out under a protective gas selected from the group com 
prising nitrogen, noble gases, CO or gaseous hydrocarbons, 
Such as e.g. methane, or mixtures thereof. Particular prefer 
ence is given to the procedure under nitrogen as protective 
gaS. 
0067. If the reaction in step A) is carried out in a solvent or 
a solvent mixture, then the solvent can optionally be removed 
prior to the optional process step B) by distillation or by 
another method customary for the person skilled in the art, the 
temperature for removing the solvent or the solvent mixture 
not exceeding 90°C., preferably 80°C. This can be achieved 
e.g. by Suitably adjusting the pressure during a distillation. 

Step B) 
0068 Radically polymerizable monomers M which can 
be used in step B) are all suitable monomers. Preferably, 
ethylenically unsaturated monomers are used in Step B), 
0069. “Polymerizable' is understood as meaning mono 
mers which, as described in the present invention, are poly 
merizable using a nitroxide-based controlled radical poly 
merization. Preferably, in the nitroxide-based controlled 
radical polymerization, the polymer chain length and the 
polymer architecture can be controlled in a known manner 
and it is possible to obtain polymers with a narrow distribu 
tion in terms of the polydispersity of the molar mass distri 
bution (ratio of weight-average of the molar mass to the 
number-average of the molar mass). 
0070 "Ethylenically unsaturated monomers are under 
stood as meaning monomers which comprise at least one 
polymerizable carbon-carbon double bond, where the double 
bond may be mono-, di-, tri- or tetrasubstituted. It is possible 
to use either individual monomers or mixtures of monomers. 
The monomers are preferably selected such that they corre 
spond to the desired physical and chemical properties of the 
polysiloxane block copolymer. 
0071 Preferred ethylenically unsaturated monomers M 
which can be used for the polymerization are those of the 
formula (XII)) 

where radicals R and R', independently of one another, can 
be selected from the group comprising hydrogen, unbranched 
or branched C- to Co-alkyl radicals, methoxy, ethoxy, 2-hy 
droxyethoxy, 2-methoxyethyl and 2-ethoxyethyl radicals. 
The radical G" can be selected from the group comprising 
-hydroxy, O(M) —OR'', NHR'' and N(R') 
(R'); where M is a counterion of the valence V, selected from 
the group of the metalions, such as alkali metalions, alkaline 
earth metal ions, ammonium ions, Substituted ammonium 
ions, such as mono-, di-, tri- or tetraalkylammonium ions, and 
each radical R'' and R' can be selected independently from 
the group comprising hydrogen, C-Cao Straight-chain or 
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branched alkyl chains, polyether radicals, polyetheramine 
radicals optionally substituted with one or more substituents 
selected from the group comprising hydroxy, amino, C-C, 
alkoxy, C-C alkylamino and di(C-C alkyl)amino, e.g. 
N,N-dimethylaminoethyl, 2-hydroxyethyl, 2-methoxyethyl, 
and 2-ethoxyethyl. Representative nonlimiting examples of 
monomers also include protected or unprotected acrylic acid 
and methacrylic acid, and also salts and esters and amides of 
these acids. 
0072 The salts can be derived from any desired metal, 
ammonium or Substituted ammonium counterion. The esters 
can be derived from C-C straight-chain, C-C branched 
alkyl chains or C-C carbocyclic alcohols, from polyfunc 
tional alcohols comprising from 2 to 8 carbonatoms and from 
2 to 8 hydroxy groups, from amino alcohols and polyethylene 
glycols or polypropylene glycols or other polyether radicals, 
and also hydroxy-group-functionalized polyethers, (nonlim 
iting example include ethylene glycol, propylene glycol, 
butylene gylcol, hexylene glycol, glycerol and 1.2.6-hexan 
etriol), of aminoalcohols (nonlimiting examples includeami 
noethanol, dimethylaminoethanol, diethylaminoethanol and 
quaternized products thereof) or of etheralcohols, such as e.g. 
methoxyethanol or ethoxyethanol. 
0073. The amides can be unsubstituted, N-alkyl- or 
N-alkylamino-monosubstituted or N,N-dialkyl-, or N,N-di 
alkylamino-disubstituted, the alkyl or alkylamino groups 
being derived from C-Cao Straight-chain or C-Cao 
branched, or C-C cyclic units. Additionally, the alky 
lamino group can be quaternized. 
0074 Monomers that can likewise be used are protected or 
unprotected acrylic and/or methacrylic acids, salts, esters and 
amides thereof, where the second or third carbon position in 
the acrylic acids and/or methacrylic acids can be substituted 
independently of one another. The substituents can be 
selected from the group comprising C-C alkyl radicals, 
hydroxyl, —CN, and —COOH, for example methacrylic 
acid, ethyacrylic acid and 3-cyanoacrylic acid. The salts, 
esters and amides of these Substituted acrylic and methacrylic 
acids, as described above, can likewise be used. 
0075 Moreover, monomers M that can be used include: 
vinyl and allyl ethers of straight-chain carboxylic acids con 
taining 1 to 40 carbon atoms, branched carboxylic acids con 
taining 3 to 40 carbon atoms or carbocyclic carboxylic acids 
containing 3 to 40 carbonatoms, pyridines Substituted with at 
least one vinyl orallyl group (e.g. vinylpyridine orallylpyri 
dine), hydrocarbons with at least one unsaturated carbon 
carbon double bond (e.g. styrene, alpha-methylstyrene, t-bu 
tylstyrene, butadiene, isoprene, cyclohexadiene, ethylene, 
propylene, 1-butene, 2-butene, isobutene, para-methylsty 
rene) and mixtures thereof. 
0076 Preferably, the radically polymerizable monomers 
Mused are substituted or unsubstituted (meth)acrylic acid or 
derivatives thereof. Preferably used monomers M include 
acrylic acid, methacrylic acid, ethacrylic acid, methyl acry 
late, ethyl acrylate, n-butyl acrylate, isobutyl acrylate, t-butyl 
acrylate, 2-ethylhexyl acrylate, decyl acrylate, octyl acrylate, 
methyl methacrylate, ethyl methacrylate, n-butyl methacry 
late, isobutyl methacrylate, t-butyl methacrylate, 2-ethyl 
hexyl methacrylate, decyl methacrylate, octyl methacrylate, 
methyl ethacrylate, ethyl ethacrylate, n-butyl ethacrylate, 
isobutyl ethacrylate, t-butyl ethacrylate, 2-ethylhexyl 
ethacrylate, decyl ethacrylate, octyl ethacrylate, 2,3-dihy 
droxypropyl acrylate, 2,3-dihydroxypropyl methacrylate, 
2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 3-hy 
droxypropyl acrylate, 2-hydroxyethyl methacrylate, 3-hy 
droxypropyl methacrylate, glyceryl monoacrylate, glyceryl 
monomethacrylate, glyceryl monoethacrylate, gycidyl acry 
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late, glycidyl methacrylate, acrylamide, methacrylamide, 
ethacrylamide, N-methylacrylamide, N,N-dimethylacryla 
mide, N,N-dimethylmethacrylamide, N-ethylacrylamide, 
N-isopropyl-acrylamide, N-butylacrylamide, N-t-butylacry 
lamide, N,N-di-n-butylacrylamide, N,N-diethylacrylamide, 
N-octylarylamide, N-octadecylacrylamide, N,N-diethy 
lacrylamide, N-phenyl-acrylamide, N-methylmethacryla 
mide, N-ethylmethacrylamide, N-dodec vlmethacrylamide, 
N,N-dimethylaminoethylacrylamide, quaternized N,N-dim 
ethylaminoethylacrylamide, N-dimethyl-aminoethyl 
methacrylamide, quaternized N,N-dimethylamino-ethyl 
methacrvlamide, N,N-dimethylaminoethyl acrylate, N.N- 
dimethylaminoethyl methacrylate, quaternized N.N- 
dimethyl-aminoethyl acrylate, quaternized N.N- 
dimethylaminoethyl methacrylate, 2-hydroxyethyl acrylate, 
2-hydroxyethyl methacrylate, 2-hydroxyethyl ethacrylate, 
glyceryl acrylate, 2-methoxyethyl acrylate, 2-methoxyethyl 
methacrylate, 2-methoxyethyl ethacrylate, 2-ethoxyethyl 
acrylate, 2-ethoxyethyl methacrylate, 2-ethoxyethyl ethacry 
late, maleic acid, the monoesters of maleic acid, the diesters 
of maleic acid, maleic anhydride, maleiimides, fumaric acid, 
itaconic acid, the monoesters of itaconic acid, the diesters of 
itaconic acid, itaconic anhydride, crotonic acid, angelic acid, 
dialyldimethylammonium chloride, vinylpyrrolidones, 
vinylimidazole, methyl vinyl ether, methyl vinyl ketone, 
vinylpyridine, vinyl furan, styrene Sulfonate, allyl alcohol, 
allyl citrate, allyl tartrate, vinyl acetate, vinyl alcohol, vinyl 
caprolactam, monomers according to formula (XIII) 

(XIII) 
R 

where D is a divalent radical of the general formula (XIV) 

s 

where o, p, q, r and S, independently of one another, are 
integers from 0-100, with the proviso that the sum of o-p+ 
q+r--S21, and if more than one of the indices o, p, q, and S is 
>0, the general formula (XIV) is a random oligomer, a block 
oligomer or a gradient oligomer, 
where R, independently of one another, are H or alkyl. 
R is H, alkyl, preferably C- to C-alkyl, preferably methyl 
and mixtures of the monomers listed above. 
0077 Particular preference is given to monomers selected 
from the group comprising methyl acrylate, ethyl acrylate, 
n-butyl acrylate, isobutyl acrylate, t-butyl acrylate, 2-ethyl 
hexyl acrylate, decyl acrylate, octyl acrylate, methyl meth 
acrylate, ethyl methacrylate, n-butyl methacrylate, isobutyl 
methacrylate, t-butyl methacrylate, 2-ethylhexyl methacry 
late, decyl methacrylate, octyl methacrylate, N-octylacryla 
mide, 2-methoxyethyl acrylate, 2-hydroxyethyl acrylate, 
N,N-dimethylaminoethyl acrylate, N,N-dimethylaminoethyl 
methacrylate, 2-hydroxyethyl methacrylate or monomers 
according to formulae (XIII), where the index o is preferably 
greater than 0, preferably from 10 to 15 and R=CH and 
R-methyl, and mixtures thereof. 
0078 Very particular preference is given to using mono 
mers selected from the group comprising methyl acrylate, 
methyl methacrylate, n-butyl acrylate, n-butyl methacrylate, 
N,N-dimethylaminoethyl acrylate, N,N-dimethylaminoethyl 
methacrylate, 2-hydroxyethyl methacrylate or monomers 
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according to formulae (XIII), where the index o is preferably 
greater than 0, preferably from 10 to 15 and R=CH and 
R-methyl particularly preferably, the indices o and p are 
greater than 0, and mixtures thereof. 
0079. In one very particularly preferred embodiment, 
mixtures of monomers are used which have from 50 to 99% 
by weight, preferably 75 to 95% by weight, of (meth)acrylic 
acid or derivatives thereof, in particular monomers selected 
from the group comprising methyl acrylate, methyl meth 
acrylate, n-butyl acrylate, n-butyl methacrylate, N,N-dim 
ethyl-aminoethyl acrylate, N,N-dimethylaminoethyl meth 
acrylate, 2-hydroxyethyl methacrylate or monomers 
according to formulae (XIII), where the index o is preferably 
greater than 0, preferably from 10 to 15 and R=CH and 
R-methyl particularly preferably, the indices o and p are 
greater than 0, and mixtures thereof, and from 1 to 50% by 
weight, preferably 5 to 25% by weight of hydrocarbons with 
at least one unsaturated carbon-carbon double bond, prefer 
ably selected from styrene, alpha-methylstyrene, t-butylsty 
rene, butadiene, isoprene, cyclohexadiene, ethylene, propy 
lene, 1-butene, 2-butene, isobutene, para-methyl tyrene and 
mixtures thereof. 
0080. The polymerization in step B) can take place with 
out a diluent or in Solution. The polymerization in step B) can 
be carried out e.g. as emulsion polymerization, miniemulsion 
or microemulsion polymerization or Suspension polymeriza 
tion. 
0081. If a solvent or solvent mixture is used in process step 
B), preference is given to using a solvent selected from the 
group comprising water, alcohols, such as e.g. ethanol, n-pro 
panol, isopropanol, n-butanol, 2-butanol, tert-butanol, pen 
tanol, hexanol, heptanol, octanol, cyclohexanol, aromatic Sol 
vents, chlorinated and/or fluorinated solvents, ethers, such as 
e.g. tetrahydrofuran, 1.4-dioxane, organic esters, such as e.g. 
butyl acetate, ethyl acetate, propyl acetate, ketones, prefer 
ably ethyl methyl ketone, acetone; ethers; aliphatics, prefer 
ably pentane, hexane and further polar aprotic solvents. Here, 
the list is only exemplary and not exhaustive. 
0082. The amount of solventor solvent mixture here is 5 to 
95% by weight, based on used amount of monomers M and 
macroinitiator (VIIIa), preferably 10 to 75% by weight and 
very particularly preferably 20 to 50% by weight. 
0083. The reaction according to step B) can be carried out 
at atmospheric pressure, Subatmospheric pressure or Superat 
mospheric pressure, preferably at atmospheric pressure. 
0084. The temperature in optional step B) of the process 
according to the invention is preferably greater than or equal 
to 70° C. and particularly preferably greater than or equal to 
800 C. 
0085. The reaction according to step B) is preferably car 
ried out under a protective gas selected from the group com 
prising nitrogen, noble gases, CO2 or gaseous hydrocarbons, 
Such as e.g. methane, or mixtures thereof. Particular prefer 
ence is given to the procedure under nitrogen as protective 
gaS. 
0.086. It may be advantageous if a compound according to 
the invention of the formula (VIII) where b is 0 is used as 
macroinitiator for the preparation of polyorganosiloxane 
block copolymers of the formula (VIII) where b is not 0. 
0087. The polyorganosiloxane compounds according to 
the invention of the formula (VIII) can be used diversely. In 
particular, the polyorganosiloxane compounds according to 
the invention of the formula (VIII) can be used for the prepa 
ration of cosmetic orpharmaceutical compositions or of body 
care compositions. 
0088 Composition comprising at least one polyorganosi 
loxane compound according to the invention of the formula 
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(VIII) and at least one component different from this com 
pound, e.g. a carrier Suitable for cosmetic or pharmaceutical 
compositions or body care compositions. The compositions 
according to the invention can be e.g. cosmetic or pharma 
ceutical compositions or body care compositions. 
I0089 Preferably, the compositions according to the inven 
tion comprise from 0.01 mass percent to 20 mass percent, 
preferably 0.05 mass percent to 10 mass percent, particularly 
preferably 0.1 mass percent to 3 mass percent, of at least one 
organopolysiloxane compound of the invention according to 
formula (VIII), based on the total mass of the formulation. 
0090 The compositions according to the invention can be 
used e.g. for the treatment of hair, as conditioners for hair 
treatment compositions, as hair aftertreatment compositions 
and for improving the hair structure. In particular, the com 
positions according to the invention can be used for the treat 
ment of hair, in particular for use as hair conditioners. The 
organopolysiloxane compounds according to the invention 
can, however, also be used in a wide ranges of different 
product types. Such as e.g. hairspray compositions, hair styl 
ing compositions, mousse, gels, lotions, sprays, shampoos, 
rinses, hand and body lotions, facial moisturizers, Suncream, 
anti-acne formulations, antiaging formulations, topical anal 
gesics, mascara and the like, the list being exemplary and 
nonexhaustive. The carrier Substances and additional compo 
nents which are required to formulate Such products vary with 
the product type and can be selected easily by the person 
skilled in the art. Some possible carrier substances and addi 
tional components which may be present in compositions 
according to the invention are described below. 

Carrier Substances: 

0091. The compositions according to the invention can 
comprise e.g. a carrier or a mixture of different carriers which 
are Suitable for use in cosmetic or pharmaceutical composi 
tions or in body care compositions, in particular for use on 
hair. The content of carrier in the formulation is from 0.5% by 
weight to 99.5% by weight, preferably from 5.0% by weight 
to 99.5% by weight, particularly preferably from 10.0% to 
weight to 98% by weight. 
0092. The expression “suitable for use on hair' means that 
the carrier does not damage the hair, does not adversely affect 
the esthetic appearance of the hair or does not produce any 
irritations on the underlying skin. Suitable carriers for the use 
of hair care compositions in the present invention include e.g. 
those which are used in hair sprays, mousse, tonics, gels, 
shampoos, conditioners or rinses. The choice of suitable car 
rier depends on the block copolymer used and whether the 
formulated product is to remain on the surface to which it has 
been applied (e.g. hairspray, mousse, tonic or gel) or whether 
it is rinsed off again following application (e.g. shampoo, 
conditioner, rinses). 
0093. The carriers used can include a wide range of com 
pounds customarily used in compositions, especially in com 
positions for hair care. The carriers can comprise a solvent in 
order to dissolve or disperse the copolymer used, preference 
being given to water, C-C alcohols, alkyl acetates with alkyl 
radicals which comprise 1 to 10 carbon atoms, and mixtures 
thereof. The carriers can comprise a wide range of additional 
Substances, such as acetone, hydrocarbons (e.g.: isobutane, 
pentane, hexane, decene), halogenated hydrocarbons (such as 
e.g. freons) and Volatile silicone derivatives, such as e.g. 
cyclomethicone. If the formulation is a hair care composition, 
Such as e.g. a hair spray, tonic, gel or mousse, the preferred 
solvents include water, ethanol, volatile silicone derivatives 
and mixtures thereof. The solvents which are used in such 
mixtures may be miscible or immiscible with one another. 
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Mousses and aerosol hair sprays can likewise comprise any 
conventional propellent in order to apply the material as foam 
(in the case of mousse) or as a fine, uniform spray (in the case 
of the aerosol hair spray). Examples of suitable propellents 
include materials from the group comprising trichlorofluo 
romethane, dichlorodifluoromethane, difluoroethane, dim 
ethyl ether, propane, n-butane or isobutane, or mixtures 
thereof. A tonic or hairspray product with a low viscosity can 
also comprise an emulsifier. Examples of Suitable emulsifiers 
include nonionic, cationic, anionic Surfactants or mixtures 
thereof. If such an emulsifier is used, the composition com 
prises the emulsifier in a concentration of from 0.01% to 
7.5%. The content of propellent can be adjusted as required, 
but is generally between 3% and 30% for mousse composi 
tions and from 15% to 50% in aerosol hair sprays. 
0094 Suitable containers for spraying are well known to 
the person skilled in the art and include conventional 
nonaerosol pump sprays, i.e. 'atomizers, aerosol containers 
or cans containing propellents, as described above, and also 
pump aerosol containers which used compressed air as pro 
pellent. 
0095. If the (hair care) composition according to the 
invention is a conditioner or a rinse, the carrier can comprise 
a great variety of conditioning compounds. If the hair care 
compositions are shampoos, the carrier can comprise Surfac 
tants, Suspension auxiliaries and thickeners. 
0096. The carrier can assume various appearances, e.g. the 
carrier can be an emulsion, which includes e.g. oil-in-water 
emulsions, water-in-oil emulsions, water-in-oil-in-water and 
oil-in-water-in-silicone emulsions. The Viscosity of the emul 
sions can cover a range from 100 cps to 200 000 cps. These 
emulsions can also be sprayed using either mechanical pump 
containers or pressurized aerosol containers containing the 
customary propellents. The carriers can also be applied in the 
form of mousse. Other suitable topical carriers include non 
aqueous liquid solvents, such as oils, alcohols and silicones 
(e.g. mineral oil, ethanol, isopropanol, dimethicones, 
cyclomethicones and the like), water-based liquid single 
phase solvents (e.g. waterfalcohol Solvent systems) and thick 
ened variants of these nonaqueous and water-based liquid 
single-phase solvents (e.g. where the viscosity of the solvent 
has been increased by a Solid or a semisolid Substance as a 
result of adding Suitable gum, waxes, resins, polymers, salts 
and similar Substances). 

Additional Components: 
0097. A great variety of additional components can be 
used in the compositions according to the invention, espe 
cially in the inventive cosmetic and body care compositions 
of the present invention. A list of possible components can be 
found e.g. in DE 10 2008 001 786. Examples include inter 
alia, but not exclusively: 

0.098 Sunscreen agents, such as e.g. 2-ethylhexyl 
p-methoxycinnamate, 2-ethyl N,N-dimethyl-p-amino 
benzoate, p-aminobenzoic acid, 2-phenylbenzimida 
Zole-5-Sulfonic acid, octocrylene, oxybenzone, homom 
ethyl salicylate, octyl salicylate, 4,4'-methoxy-t-butyl 
dibenzoylmethane, 4-isopropyldibenzoylmethane, 
3-benzylidenecamphor, 3-(4-methylbenzylidene)cam 
phor, titanium dioxide, Zinc oxide, silica, iron oxide and 
mixtures thereof. 

0099 Antidandruff active ingredients such as bis(2-py 
ridylthio)Zinc 1.1'-dioxide, piroctone, selenium disul 
phide, sulfur, coal tar and the like. 

0100 Conditioning agents for hair care compositions 
Such as hydrocarbons, liquid silicones, and cationic 
materials. The hydrocarbons can be unbranched or 
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branched and contain between 10 and 16 carbonatoms, 
preferably between 12 and 16 carbonatoms. Example of 
Suitable hydrocarbons are decane, dodecane, tetrade 
cane, tridecane and mixtures thereof. Example of con 
ditioning agents containing silicones include inter alia 
cyclic or linear polydimethylsiloxanes, phenyl- and 
alkylphenylsilicones and silicone polyols. Cationic con 
ditioning agents that can be used in the compositions 
include quaternary, also silicone-containing, ammo 
nium salts or the salts of fatty acid amines. 

0101 Surfactants for hair shampoos and conditioning 
compositions. For a shampoo, the content of surfactants 
is preferably from 10% to 30% and particularly prefer 
ably from 12% to 25% of the composition. For condi 
tioners, the preferred content of Surfactants is from ca. 
0.2% to 3%. The surfactants that can be used in the 
compositions include anionic, nonionic, Zwitterionic, 
cationic and amphoteric Surfactants. 

0102 Polymeric thickeners with carboxylic acid 
groups. These crosslinked or uncrosslinked polymers 
contain one or more derivatives of acrylic acid, of Sub 
stituted acrylic acid, salts and esters of these acrylic 
acids and Substituted acrylic acids, where, in the case of 
crosslinked polymers, the crosslinking agent contains 
two or more carbon-carbon double bonds. Examples of 
polymeric thickeners are those selected from the group 
comprising carbomers, acrylates/Co-Co alkyl acry 
lates crossed copolymers and mixtures thereof. Compo 
sitions of the present invention can comprise from 
0.025% to 1%, preferably from 0.05% to 0.75% and 
particularly preferably from 0.10% to 0.50%, of the 
polymeric thickener with carboxylic acid groups. 

0.103 Emulsifiers for emulsifying the wide variety of 
carrier Substances described in the composition in this 
invention. Suitable emulsifier types include polyethyl 
ene glycol 20 sorbitan monolaurate (polysorbate 20), 
polyethylene gleycol 5 soya sterol, Steareth-20, cet 
eareth-20, PPG-2 methylglucose ether distearate, cet 
eth-10, polysorbate 80, cetyl phosphate, potassium cetyl 
phosphate, diethanolamine cetyl phosphate, polysorbate 
60, glyceryl Stearate, PEG-100 stearate and mixtures 
thereof. The emulsifiers can be used individually or as a 
mixture of two or more emulsifiers. The cosmetic or 
body care composition can comprise an emulsifier con 
tent of from 0.15 to 10%, preferably from 1% to 7% and 
particularly preferably from 1% to 5%. 

0.104 Vitamins and derivatives thereof (e.g. ascorbic 
acid, Vitamin E, tocopherol acetate, retinolic acid, ret 
inol, retinoids and the like). 

0105 Cationic polymers (e.g. cationic guar derivatives 
Such as e.g. guar hydroxyproplyltrimonium chloride and 
hydroxypropyl guar hydroxypropyltrimonium chloride, 
obtainable under the trade name Jaguar C from Rhone 
Poulenc). 

0106 Preservatives, antioxidants, chelating agents and 
complexing agents, pearlizing agents, esthetic compo 
nents such as perfume, fragrances, dyes, pigments, hair 
nutrients, and essential oils. 

0.107 Additives which are obvious to the person skilled 
in the art, but are not further detailed here. 

0108. In the examples listed below, the present invention is 
described by way of example without intending to limit the 
invention, the scope of application of which arises from the 
entire description and the claims, to the embodiments speci 
fied in the examples. 
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0109 The preparation of polydimethylsiloxane diacry 
lates is known in the prior art and to the person skilled in the 
art. The preparation of Such compounds is described e.g. in 
DE 38 10 140. 
0110. A polydimethylsiloxane diacrylate of the formula 
(XV) with e.g. n=30 is prepared analogously to example 1 
from DE 38 10 140. Here, one mol of an SiH-group-contain 
ing polydimethylsiloxane of the average formula given in 
example 1 of DE 38 10 140 where D-30 are used. To obtain 
the polydimethylsiloxane diacrylates where n=70 or 130, 
SiH-group-containing siloxanes are accordingly used. Differ 
ent as described in example 1, however, 2 mol of 1-hexenol 
are reacted instead of 2 mol of allyl alcohol. The hydroxy 
functional polydimethylsiloxane obtained in this way is then 
further reacted analogously to the description in example 1 
with 2 mol of acrylic acid and worked-up as described. 
0111 For the preparation of the polydimethylsiloxane 
polyacrylate used in formula (XVII) (example 6), an Si H 
siloxane of the following formula (XVIIa) 

(XVIIa) 

Me O 

-- 
Me-Si-Me 

Me Me Me 
O O M H-1 N- N 1'N-O f Si 

Me 

is reacted analogously to the above description with 3 mol of 
1-hexenol and 3 mol of acrylic acid. 

EXAMPLE1 

0112. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 190 g (one 
equivalent) of a polydimethylsiloxane diacrylate of the for 
mula (XV) where n=50, 

O Me Me y 

Nulls l, Si S 1N-1N-1S-1 \No \Yo V 
Me Me 

0113 230 g of tert-butanol and 41 g of BlocBuilder(R) MA 
(trade name from Arkema, 2.3 equivalents) were heated under 
Natmosphere at 83°C. for 12 h. The tert-butanol was then 
distilled offat reduced pressure and at an internal temperature 
of max. 80°C. This gave the desired difunctional polydim 
ethylsiloxanedialkoxyamine as a pale yellowish oil. 

0114. In a multineck flask equipped with stirrer, thermom 
eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 35 g of methyl isobutyl ketone, 80 g of butyl 
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acrylate and 7 g of dimethylaminoethyl methacrylate were 
introduced as initial charge under N2 atmosphere and care 
fully degassed with nitrogen. The mixture was heated to 50° 
C. and then 54 g of the difunctional polydimethylsiloxanedi 
alkoxyamine were quickly added dropwise. The mixture was 
then left to react with stirring for 10 hat 115° C. By means of 
'H-NMR analysis, a monomer conversion of 95% was ascer 
tained. Then, under reduced pressure and at a temperature of 
<80°C., the solvent and the excess monomers is distilled off. 
The residue is the desired polysiloxane-containing block 
copolymer. 

EXAMPLE 2 

0.115. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 250 g (one 
equivalent) of a polydimethylsiloxane diacrylate of the for 
mula (XV) where n=130, 300 g of tert-butanol and 22 g of 
BlochBuilder(R) MA (trade name of Arkema, 2.3 equivalents) 
were heated under N2 atmosphere for 11 h at 83°C. The 
tert-butanol was then distilled off at reduced pressure and at 
an internal temperature of max. 80°C. This gives the desired 
difunctional polydimethylsiloxanedialkoxyamine as pale 
yellowish oil. 
0116. In a multineck flask equipped with stirrer, thermom 
eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 30 g of methyl isobutyl ketone, 15 g of butyl 
acrylate and 2 g of dimethylaminoethyl methacrylate were 
introduced as initial charge under N2 atmosphere and care 
fully degassed with nitrogen. The mixture was heated to 50° 
C. and then 102 g of the difunctional polydimethylsiloxanedi 
alkoxyamine were quickly added dropwise. The mixture was 
then left to react with stirring for 16 hat 115°C. The solvent 
and the excess monomers is then distilled off under reduced 
pressure and at a temperature of <80° C. The residue is the 
desired polysiloxane-containing block copolymer. 

EXAMPLE 3 

0117. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 375 g (one 
equivalent) of a polydimethylsiloxane diacrylate of the for 
mula (XV) where n=30, 500 g of tert-butanol and 127.3 g of 
BlochBuilder(R) MA (trade name of Arkema, 2.3 equivalents) 
were heated under N atmosphere for 14 h at 83°C. The 
tert-butanol was then distilled off at reduced pressure and at 

(XV) 

an internal temperature of max. 80°C. This gave the desired 
difunctional polydimethylsiloxanedialkoxyamine as pale 
yellowish oil. 

0118. In a multineck flask equipped with stirrer, thermom 
eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 90 g of methoxypolyethylene glycol 500 
methacrylate (MPEG 500 MA, trade name of Evonik Röhm 
GmbH), 1.8g of styrene and 15 g of the difunctional poly 
dimethylsiloxanedialkoxyamine prepared above were intro 
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duced as initial charge under N2 atmosphere and, after careful 
degassing, heated for 4 h at 110° C. A carefully degassed 
mixture of 14.4 g of dimethylaminoethyl methacrylate and 
0.9 g of styrene was then added dropwise and the mixture was 
heated for a further 8 h at 110° C. The mixture was then 
cooled and the product was bottled. 

EXAMPLE 4 

0119. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 375 g (one 
equivalent) of a polydimethylsiloxane diacrylate of the for 
mula (XV) where n=30, 500 g of tert-butanol and 127.3 g of 
BlochBuilder R MA (trade name of Arkema, 2.3 equivalents) 
were heated under N. atmosphere for 14 h at 83°C. The 
tert-butanol was then distilled off at reduced pressure and at 
an internal temperature of max. 80°C. This gave the desired 
difunctional polydimethylsiloxanedialkoxyamine as pale 
yellowish oil. 
0120 In a multineck flask equipped with stirrer, thermom 

eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 14.4 g of dimethylaminoethyl methacrylate 
and 0.9 g of styrene and 15 g of the difunctional polydimeth 
ylsiloxanedialkoxyamine prepared above were introduced as 
initial charge under N atmosphere and, after careful degas 
sing, heated for 5 hat 110°C. A carefully degassed mixture of 
90 g of methoxypolyethylene glycol 500 methacrylate 
(MPEG 500 MA, trade name of Evonik Röhm GmbH) and 
1.8g of styrene was then added dropwise and the mixture was 
heated for a further 5 h at 110° C. The mixture was then 
cooled and the product was bottled. 

EXAMPLE 5 

0121. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 400 g (one 
equivalent) of a polydimethylsiloxane diacrylate of the for 
mula (XV) where n=70, 500 g of tert-butanol and 58.7 g of 
Blochulder(R) MA (trade name of Arkema, 2.3 equivalents) 
were heated under N atmosphere for 10 h at 83°C. The 
tert-butanol was then distilled off at reduced pressure and at 
an internal temperature of max, 80°C. This gives the desired 
difunctional polydimethylsiloxanedialkoxyamine as pale 
yellowish oil. 
0122. In a multineck flask equipped with stirrer, thermom 

eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 64.5 g of methoxypolyethylene glycol 500 
methacrylate (MPEG 500 MA, trade name of Evonik Röhm 
GmbH), 1.3 g of styrene and 44.6 g of the difunctional poly 
dimethylsiloxanedialkoxyamine prepared above were intro 
duced as initial charge under Natmosphere and, after careful 
degassing, heated for 4 h at 110° C. A carefully degassed 
mixture of 8.9 g of dimethylaminoethyl methacrylate and 0.7 
g of styrene was then added dropwise and the mixture was 
heated for a further 5 h at 110° C. The mixture was then 
cooled and the product was bottled. 

EXAMPLE 6 

0123. In a flask equipped with stirrer, thermometer, reflux 
condenser and nitrogen inlet tube, a mixture of 525 g (one 
equivalent) of a polydimethylsiloxane triacrylate of the for 
mula (XVII) where n=20, 600 g of tert-butanol and 126 g of 
BlochBuilder R MA (trade name of Arkema, 3.3 equivalents) 
were heated under N atmosphere for 12 h at 83°C. The 
tert-butanol was then distilled off at reduced pressure and at 
an internal temperature of max, 80°C. This gave the desired 
trifunctional polydimethylsiloxanedialkoxyamine as pale 
yellowish oil. 
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(XVII) 

Me Me Me 
O O M R-1 N- N 1'N-O f 

' ' ' i? N 1 Me Me 
1. Me pi k 

M--M. 
O 

|. 
M-i-vi 

R 
O 

0.124. In a multineck flask equipped with stirrer, thermom 
eter, reflux condenser, nitrogen inlet tube and dropping fun 
nel, a mixture of 204.5 g of methoxypolyethylene glycol 500 
methacrylate (MPEG 500 MA, trade name of Evonik Röhm 
GmbH), 4.2 g of styrene and 63.9 g of the trifunctional poly 
dimethylsiloxanedialkoxyamine prepared above were intro 
duced as initial charge under N2 atmosphere and, after careful 
degassing, heated for 5 h at 110° C. A carefully degassed 
mixture of 311.3 g of dimethylaminoethyl methacrylate and 
2.1 g of styrene was then added dropwise and the mixture was 
heated for a further 6 h at 110° C. The mixture was then 
cooled and the product was bottled. 

Applications as Hair Conditioners 

0.125 For the application-related assessment, hair tresses 
which are used for sensory tests are predamaged in a stan 
dardized manner by means of a permanent wave treatment 
and a bleaching treatment. For this, products customary in 
hairdressing are used. The test procedure, the base materials 
used and also the details of the assessment criteria are 
described in DE 103 27 871. 

Test Formulation: 

0.126 The polysiloxane copolymers were tested in a 
simple hair rinse having the composition given in table 1. 

TABLE 1 

Composition of the test formulations 

Product Weight fractions 

TEGINACID (RC O.S9/o 
Ceteareth-25 
TEGO (RAIkano 16 2.0% 
Cetyl Alcohol 
“Conditioner 2.0% 
Water ad. 100% 
Citric acid ad. pH 4.0 + 0.3 

The products TEGINACID R C and TEGO (R Alkanol 16 are available from Evonik Gold 
schmidt GmbH. 
"Conditioners' is the term used to refer to the polyorganosiloxane compounds described in 
examples 1 to 5. 
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Standardized Treatment of Predamaged Hair Tresses with 
Conditioning Samples: 
0127. The hair tresses predamaged as described above 
were treated as follows with the conditioning rinse described 
above: 

0128. The hair tresses were wetted under running warm 
water. The excess water was gently squeezed out by hand, 
then the rinse was applied and gently worked into the hair (1 
ml/hairtress (2 g)). After a contact time of 1 min, the hair was 
rinsed for 1 min. 

0129. Prior to the sensory assessment, the hair was dried in 
the air at 50% atmospheric humidity and 25°C. for at least 12 
h. 

0130. The composition of the test formulation has delib 
erately been chosen to be simple to avoid the influence on the 
test results by (normally present) formulation constituents. 
Besides the specified ingredients and/or instead of the speci 
fied ingredients, formulations according to the invention can 
also comprise further ingredients. In particular, the combina 
tion with further ingredients can lead to a synergistic 
improvement in the conditioning effect. Such ingredients are 
described above. 

Assessment Criteria 

0131 The sensory evaluations were made according to 
grades which were awarded on a scale from 1 to 5, with 1 
being the poorest evaluation and 5 the best evaluation. The 
individual test criteria each receive their own evaluation. The 
test criteria are detangling, wet combability, wet feel, dry 
combability, dry feel, shine, volume. 
0132) The results of the test of the conditioning properties 
of the polysiloxane block copolymers are given in table 2. The 
control sample contained no polysiloxane block copolymer 
according to the invention. 
0133. In the sensory test, the polysiloxane block copoly 
mers have hair conditioning properties. They are significantly 
better than the comparison value of the control without con 
ditioner. 

TABLE 2 

Conditioning properties of the polysiloxane block copolymers 

Wet Dry 
comb- Wet comb- Dry 

Cond. Detangling ability feel ability feel Shine Volume 

1 3.0 3.25 3.2 3.0 3.0 3.25 4.0 
2 4.0 4.0 3.5 3.5 3.0 3.25 3.25 
3 S.O 4.5 4.5 4.0 4.5 3.5 3.75 
4 4.75 4.5 4.5 3.5 3.5 3.0 3.25 
5 4.5 4.5 4.0 4.5 4.5 3.75 3.75 
K 1.5 2.0 1.5 2.0 2.25 3.0 2.O 

Cond. = Conditioner according to example 
K = Control (Placebo) 

Formulation as Hair Spray: 

0134. The polysiloxane block copolymer from example 2 
was incorporated into a formulation for a nonaerosol hair 
spray with 80 mass % fraction of volatile organic compounds 
(so-called 80% VOC nonaerosol hair spray) according to the 
composition listed in table 3. 
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TABLE 3 

Formulation of an 80% VOC nonaerosol hair spray 

Fraction in % by 
Component weight 

RESYN28-2930 Polymer 5 
AMP-95 O49 
Polyorganosiloxane compound 4.5 
from example 2 
ABILB 8843 O.2 
Deionized water 13.81 
SD Alcohol 40 8O 

RESYN28-293 polymer: (INCI name: VA/Crotonates/Vinyl 
Neodecanoate Copolymer) is a product from National Starch. 
AMP-95; (INCI name: Aminomethyl Propanol) is a product from ANGUS Chemical Com 
pany, 
ABILB 8843: (INCI name: PEC-14Dimethicone) is a product of Goldschmidt GmbH. 
SD Alcohol 40: Ethanol. 

I0135. The formulation from table 3 exhibited, following 
application as hairspray, an improved flexibility of the treated 
hair and produced a feel that was perceptibly better than that 
of a formulation which comprises no polyorganosiloxane 
compound according to the invention. 

Formulation as Hair Styling Gel: 
0.136 The polysiloxane block copolymer from example 1 
was incorporated into a formulation for a hair styling gel 
according to the composition listed in table 4. 

TABLE 4 

Formulation of a hair styling gel: 

Fraction in % by 
Component weight 

AMP-95 O.8 
Polyorganosiloxane compound 2 
from example 1 
Deionized water 86.4 
SD Alcohol 40 10 
Carbopol ETD 2020 O.8 

AMP-95; (INCI name: Aminomethyl Propanol) is a product from Angus. 
Carbopol ETD 2020: (INCI name: Acrylates C10-30 Alkyl 
Acrylate Crosspolymer) is a product from Noveon. 

0.137 The formulation from table 4 forms a gel with a 
blancmange-type consistency which, when applied as styling 
gel, leads to adequate stability in the hair coupled with simul 
taneous flexibility and pleasant feel. 

1. Polyorganosiloxane compound of the formula (VIII): 

(VIII) 

N R' iii. 

where 
A is an m-Valent polyorganosiloxane radical, 
L is a divalent organic radical, 
G=-O-, - S -, -CR(OH) CH(R)-O-, - NR , 
where R, independently of the others, is hydrogen or a 
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monovalent substituted or unsubstituted, linear or 
branched organic radical containing 1 to 18 carbon 
atoms, 

R" is identical or different and is a linear or branched alkyl 
radical having 1 to 3 carbon atoms 

R is a hydrogenatom or a linear or branched alkyl radical 
having 1 to 8 carbon atoms, a phenyl radical, an alkali 
metal cation such as Li, Na' or K" or an ammonium 
such as NH, NRRR'R'" where R. R. R7 and R, 
independently of one another, are H or C-Cao alkyl 
radical, 

SG1 is a radical of the formula (II), 

(II) 

OEt 

B is a polymer block composed of radically polymerized 
monomers, 

b=0 or 1 and 
m is an integer from 1 to 50. 
2. Polyorganosiloxane compound according to claim 1, 

wherein b=1. 
3. Polyorganosiloxane compound according to claim 1, 

wherein R'-methyl and/or Rhydrogen and/or G-oxygen. 
4. Polyorganosiloxane compound according to claim 1, 

wherein L is a radical —(O)-L-, where L' is bonded to G and 
is an unbranched or branched, substituted or unsubstituted 
organic radical having 1 to 60 carbon atoms and X=0 or 1. 

5. Polyorganosiloxane compound according to claim 4. 
wherein L is a linear unbranched hydrocarbon radical having 
3-10 carbon atoms, preferably a —CH2—CH2—CH2 or a 
—CH2—(CH2) -CH radical. 

6. Polyorganosiloxane compound according to claim 1, 
wherein the unit A is a polysiloxane radical of the formula 
(IX) 

(IX) 

; : i i 
R-i-o i-o –o i–R 

Rf Rf O Rf 

R-s-R 
Rf 

where 

j is a number from 0 to 10, 
k is a number from 1 to 500, 
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R is identical or different radicals R or a bond to the 
building block L with the proviso that m radicals R are 
a bond to the building block L. 

R is substituted or unsubstituted alkyl radicals having 1 to 
18 carbon atoms. 

7. Polyorganosiloxane compound according to claim 1, 
wherein B is a polymer block composed of radically poly 
merized monomers, selected from Substituted or unsubsti 
tuted (meth)acrylic acids and derivatives thereof and option 
ally further radically polymerized monomers. 

8. A process for preparing the polyorganosiloxane com 
pound according to claim 1, comprising 
A) reacting an at least monounsaturated compound of the 

formula (XVI) 
AL-G-C(O)-CH=CHIm (XVI) 

with at least one alkoxyamine of the formula (VI) 

COOR2 k 
R1 O-N O 

M 
RI P-OEt 

(VI) 

OEt 

to give a macroinitiator (VIIIa) 

O 

L COOR2 

A Sr. SG1 R1 
iii. 

where R', R. A. L. G. SG1 and mare as defined in claim 
1, and optionally 

B) reacting the macroinitiator (VIIIa) with at least one 
radically polymerizable monomer M. 

9. The process according to claim8, wherein the monomers 
Mused are those of the formula (XII) 

(VIIIa) 

where the radicals R and R', independently of one 
another, are selected from the group comprising hydro 
gen, unbranched or branched C- to Co-alkyl radicals, 
methoxy, ethoxy, 2-hydroxyethoxy, 2-methoxyethyl 
and 2-ethoxyethyl radicals and the radical G is selected 
from the group comprising -hydroxy, —O(M), 

OR'', NH, NHR'' and N(R')(R'), where 
M is a counterion of Valency V, Selected from the group 
of the metalions, such as alkali metalions, alkaline earth 
metal ions, ammonium ions, Substituted ammonium 
ions, such as mono-, di-, tri- or tetraalkylammonium 
ions, and each radical R'' and R' can be independently 
Selected from the group comprising hydrogen, Straight 
chain or branched C- to Cao-alkyl radicals, polyether 
radicals, polyether amine radicals, in each case option 
ally substituted with one or more substituents selected 
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from the group comprising hydroxy, C- to C-alkoxy, 12. (canceled) 
C- to C-alkylamino and di(C- to C-alkyl)amino. 13. A cosmetic or pharmaceutical composition or body 

care composition comprising the compound of claim 1. 
14. (canceled) 
15. (canceled) 

10. The process according to claim 8, wherein step B) is 
carried out at a temperature of greater than or equal to 80°C. 

11. The process according to claim 8, wherein step A) is 
carried out at a temperature of from 25°C. to less than 80°C. k . . . . 


