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-1- ORGANCS| LOXANES FOR USE AS SUNSCREEN AGENTS Thi s i nvent! B €<C®¥icer ned

wi.t h .nov ? gp! | i con conpounds which are effective in apepigpop@nitra
vi ol et radl af’i’on: and is also concerned with a process of -preparing such

conpounds ‘A nunber of organic compounds, generally organic acids and
derivatives thereof, are known to be chronophores having U V.- absorbing
properties and are enployed on a connerC|aI scale as ingredients in
sunscreen preparations or as plastic additives. Al though such materials
function adequately they are easily renoved fromthe substrate to which
they have been applied. For exanple, -cosnetic sun- scfeen preparations can
be renoved during bat hi ng t hus requiring.repeated applications if
_protection is to be maintained. It is also desirable that the active
ingredient remain on the surface of the skin rather than pef€®rate -into or

t hrough the skin. Conpounds which aoverconme this problemto a c_er,}él n extent
are ' '

ORGANOSILOXANES FOR USE AS SUNSCREEN AGENTS

This invention is concerned with novel organosilicon compounds
which are effective in absorbing ultra violet radiation and is also
5 concerned with a process of preparing such com_pounds.

A number of organic compounds, generally organic acids and
‘derivatives thereof, are known to be chromophores having U.V .-
absorbing properties and are employed on a commercial scale as
ingredients in sunscreen preparations or as plastic additives. Although

10 such materials function adequately they are easily removed from the
substrate to which they have been applied. For example, cosmetic sun-
screen preparations can be removed during bathing thus requiring
repeated applications if protection is to be maintained. It is also
desirable that the active ingredient remain on the surface of the skin

15 rather than penetrate into or through the skin.

Compounds which overcome this problem to a certain extent are
disclosed for example in European Patent Specification 305 059, which
provides organosilicon compounds having at least one unit of the
general formula
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:dlsclosed f or exanple I n Eur opean Patent SpeC|f|cat|on 305 059 mhlch
provi.des¥@934306%0 | i con conpounds having at |east one unit Uﬁnﬂﬂﬁzﬁﬁﬂ%ral
formula [err] -2 - any- other units present in the said siloxanes being

t hose represented by the general fornmula:gerr] wherein R represents a- _
Clerr] alkyl group, R .is a divalent alkylene or oxyal kyl ene group having -

(rom . Lo shaut BT S o e P SRR e 4T o7
gﬁﬂgx;sofdj athmgeneralrfemulacon atom R' is a halogen atom gnalkyl o aryli .

Yo I

2
wherein R represents a Cj.1g alkyl group, R' is a divalent a.lEylene'
5 or oxyalkylene group having from 2 to about 20 carbon atoms, ora
divalent alkenylene or oxyalkenylene group having=rom 2 to 20
carbon atoms, wherein the carbon-carbon double kpnd 18 adjacent
to the silicon atom, R" is a halogen atom, an alkyl, ary&.,,glkoxy or
alkoxyalkoxy group having less than 9 carbon atoms, Q represents
10 a hydrogen atom, a monovalent C;.18 hydrocarbon or halogenated .
hydrocarbon group, Z is an alkyl or an alkoxy group having from 1
to 8 carbon atoms or a hydroxyl group, a and b each have a value of
0,1,2o0r 3 and cis 0 or 1, provided that at least one of Z and R' is
linked to the multivalent aryl group via an ether linkage.

5  Itwas found, however, that although the materials described above
were, in comparison with the prior art, less susceptible to hydrolysis at
the ester linkage, for example by enzymatic hydrolysis on the skin when
these materials were used as cosmetic sunscreen agents, they were not

_ sufficiently photostable when exposed to UV irradiation.

0 EP publication 392 882 discloses the use of diorganopolysiloxanes
- with a benzalmalonate functionality in cosmetic applications. The

diorgano-polysiloxanes which are useful in said application have the
average general formula

B - Si(R)2 - O [Si(R)2-Olr . [Si(R) (A)-OJs - Si(R)2 - B, or

—iSi (R), -0} - [Si (R) (A) -~ O}
2 1 u—}

wherein R is Cj.19 alkyl, phenyl or triﬂuoropropyl, BisRor A, ris from
0 to 200, s is from 0 to 50, u is from 1 to 20, t is from 0 to 20, t+u is at least

% 3, there being at least one group A per molecule and A denotes a
structure of the general formula '
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al koxyal koxy group having | ess than 9 carbon atons, Q represents ‘a hydrogen
“atom~a NMO2A2D6es8t C[err] hydrocarbon or hal ogenat ed hydr ocCRETYERIZ/OU0), Z
i.s an al kyl-or an al koxy group havi ng from1l to 8 carbon atons or ‘a

hydr oxyl group, a and b each have a val ue. gt 0, 1, 2 or 3and c is 0 or 1,
provi ded that at-|east one of Z and R is Finked to the multival ent aryl
group via an ether |inkage. It was foup(d however, -that al t hough t he

mat eri al s descri bed above were, inR,co pari son with the prior art, |ess _
susceptible to hydrolysis at the este nkage @Jﬂaexarrpw
hydrolysis on the skin when these nat @: /e used as Smetic sunscre«? ed
agents, they were not sufficientl yep SN \when exposedm@sw ase

irradiation. EP publication 392 882 discl oges th%oajﬁsse of “‘\\“\
di or ganopol ysi |l oxanes with a benzal nal onat 8 functionality in

applications. The diorgano-pol ysil oxanes which are useful in
application have the average general fornmula B - Si(R)[err]-
gsi(R[err]- qr .- [SI(R), (A-Js - Si(Rf[err] - B, or

wherein R! is H, OH, trimethyisiloxy, C1.¢ alkoxy or a divalent

group <(O)n-(CH2)p-CH(R"-CHg-,nisOor 1, pis 1 ;o 10,R"isHor
5 C1-4 alkyl, R2is H, C;_g alkyl or C;.¢ alkoxy, R3i is @.f‘g al];yl at least
one of the R1 groups bemg the divalent group.

We have found that although the materials described in both above
identified references perform well in many applications, and although
, there is a reduction in the amount of chromophore which penetrates
10 through the skin when applied thereto in comparison with the amount
of chromophore which penetrates when it has been applied as a pure
compound (i.e. not linked to an organosilicon compound), there is still a
need to further reduce the amount of penetration through the skin.

We have now found that if certain novel chromophores are used i in
15 the preparation of organosilicon compounds, improved cosmetic

preparations, effective in absorbing ultra violet radiation can be
obtained.

According to a first aspect of the invention there is provided an

organosiloxane compound having at least one unit of the general
20 formula

O SiR - 1 = o 1 -— - 2 - = - 3 1
3__; (R)_-C(R')=CH (CRZ)n 0-C ROH -CH=C-[C(O0)OR’], (i)

25 any other units present in the said siloxanes being those represented by
the general formula
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fSl(R)[err] g-Si .(R(A-O- wherein Ris Cerr] aIkyI phenyl or
trifl.uorweye@pydeooB is Ror A r is fromO to 200, s is f r ORCO/ERD2EANOL i S
fromlto 20, t is fromO to 20, t+u is at |east 3, therw
one group A per nolecule and A denotes a sjructure.of the 9enera| formula
-3- [err] wherein Rlerr] is'H OH trimethylsiloxy,-Jerr] aBeemReplaced
di val ent group -(On-(CHerr])p- CH(I%)S [ err] i's 0 or } '

R' is Hor (ferr] alkyl, Rlerr] is Hp 48 r] alkyp or (err ﬂ(’:mm
is Clerr] al kyl, at Ieast one of the R[ePr] groups being the divale

group. W have _f ound that although the materials described in both above
identified references performwell in many applications, and aI t hough

wherein R represents a C;.g alkyl or an aryl group, R ,1§: _
hydrogen atom or a C;.5 alkyl group, R? is a hydrogen atom a'€1.5
5 alkyl group or a group OR}, R3 is a C1.5 alkyl group, R" represents
a hydrogen atom, a monovalent Cj.g hydrocarbon or halogenated
hydrocarbon group, a has a value of 0, 1 or 2,b has7 value of 0, 1, 2

or 3 and n has a value of from 1 to 6, prov1ded t.hau,.be .
-C(R')=CH- (cn) —O- gt

10 group and the two R2 groups are hnked to the aromatic ring at the
para and both meta positions in relation to the group
-CH=C[C(O)OR3 ];.

In the general formula of the organosilicon compounds of the

invention R may be for example methyl, ethyl, butyl or phenyl. R" is

15 hydrogen or a monovalent hydrocarbon or halogenated hydrocarbon
group having less than 8 carbon atoms, for example alkyl, alkenyl, aryl,
alkaryl, aralkyl and halogen substituted alkyl, alkenyl, aryl, alkaryl
and aralkyl groups. Examples include methyl, ethyl, vinyl, phenyl and
3,3,3- trifluoropropyl. R3 denotes alkyl groups having up to 5 carbon

2 atoms for example methyl, ethyl, propyl, isopropyl, butyl, secondary
butyl, isobutyl, pentyl and neopentyl. R! is either a group R3or a
hydrogen atom and R2 is a group R! or a group OR1.
It is preferred that at least 80% of all R and R" groups are methyl
groups, most preferably substantially all R and R" groups are methyl

% groups. It is also preferred that R! is either hydrogen, methyl or ethyl,
most preferably hydrogen. Preferably each R2 group is H or one R2
group is a hydrogen, while the other one is an alkoxy group, preferably
methoxy or ethoxy. R3 is preferably methyl or ethyl. a is preferably 1
while b is preferably 2, making the organosilicon compound a

2 substantially linear or cyclic d.iorgano-sildxane polymer. However, if the
diorganosiloxane is a substantially linear polymer at least two
endblocking units must be present, thus requiring the presence of 2
units in which a has a value of 2, two units in which the value of bis 3
or one unit wherein a is 2 and one unit in which b is 3. n is preferably 1,

¥ 2 or 3. Suitable preferred polymers have therefore either the general
formula
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there is a reduction in the amount of chronopphore which penetrates through
- the ski wolsamespe! i ed thereto in conparison with the anbunPCafERIEI®0phor e
whi ch pénetrates when it has been applied as a pure conpound (i.e. not '
| i'nked to an organosilicon conpound), therf is still .a need to further
reduce the amount of penetration through the skin. W have now found that
~if certain novel chronpghoresgare gsed in t he preparagi on af organosi | i con
corrpounds i nproved cos Metic %repagatlons effective in abgorbing ultra

violet radiation can ioe[]smta-l[ rding oo a fj iChspQig) —ef t he
I nventi-on there is provi ded o?g nosi | oxane conppun hbvrfn Vat] | east one:
unit of the general forful a d’err]RaS|(R)[err]C(R[ rr]) -O-C- .

‘Rerr]H -CH=CG[C(OORerr]][err] (i) any other unitg, present in the
sai d siloxanes bei ng t hose represent ed by the general for rruli'a

wherein R and R" are as defined above, X denotes a group Y or a
group R" and Y denotes a group of the formula

~C(R')=CH~(GR)) -o C RH,~CH=C- rc(o>0R31
ﬁ;:r . e
r has a value of from 0 to 100, s has a value of from 0 to 2’0 whereby
at least one X denotes Y in the case that s=0, t has a value of from 0
to 10, v has a value of from 1 to 10 and v+t has a value of at least 3.

4]

In the substituent Y of the organosilicon compounds according to
10 the invention, the group
-C(R' )=CH-(CR‘2) ,-0-

may occupy the meta-position or the para-position of the aromatic ring
in relation to the group -CH=C[C(O)OR3] 2. Preferably the para-position
is thus occupied. The groups R2 occupy the remaining two positions out
15 of the para- and meta-positions in relation to the group -
CH=C[C(O)ORS3]o. Examples of preferred substituents Y thus include

B(010CH;
-—cn:cn—cr-rz—o—@-cr-r:c\
C(O)OCH,
C(O)OCsz
—c—cu—cnz—o—©—cn-c
\0(0)002H=
| _L(010CH,
C(O)OCH,

CH,0
C.(o)ocsz is Sheet Has Been Repla
RS A Ty
C(O)oczH :
2 CH,0

The organosilicon compounds of the present invention have at least
one unit falling within the general formula (i), preferably at least 2.
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-4- [err] wherein Rrepresents a (Jerr] alkyl or an aryl group, Rlerr] is a
hydr ogen wOaymeo® Clerr] alkyl group, Rlerr] is a hydrogerp@tmzmlﬁ]err]

al kyl group or a group OR[err], Rerr] is a Cferr] alkyl group, R

represents a hydrogen atom a m)noval ent . Jgrr] hydrocarbon or hal ogenat ed
hydrocarbon group, a has a value of 0, 1 or 2, b has a value of 0, 1, 2 or

3-and n has agval of fr 1 to 6, rowdedthat t he

-C(Rerr])= crﬁeea%i? gﬂ!be?}nawemdﬁerem YoericJopterials whickemayo the -
aromatic ri ngbethddmpq}wharﬁwhdi BRlyPoPasdd LAits ()NoF ehéyt hidly @ the group

compounds. of | FPRRIERE sr#*ﬁ“#ﬂ 91?%?'(@%%“ adiepe the Ropsraluty | or
phenyl . R' isformula (ii). The organosilicon compounds may vary 'from freely '
5 flowing liquids to highly viscous gum-like materials or resmogs siahds
Preferred, at least for cosmetic applications, are the liquid substantlally
linear organosﬂoxane homopolymers and copolymers, for example
those having a viscosity of from 100 to 20000m? /s, more:prefer- ably 500
to 5000mm?/s as these are more easily mixed with othg;- ingredients to

10 make cosmetic compositions and as they will spread. more‘—easﬂy onto
the skin.

Organosilicon compounds of the invention which are especially
preferred are those wherein the number of units (i) is limited to a
maximum of 20% of the total number of siloxane units in the molecule.

15 For maximum efficiency in its U.V. absorbing property it is preferred
that the number of units (i) be limited to 10% or less of the total. The
units of formula (i) may be distributed randomly in an organosiloxane
polymer, they may be end-blocking units of the polymer or they may be
located at the end of the poly-mer and pending in chain of the polymer at

20 the same time. Units of the general formula (i) are preferably situated
at the end of the organosiloxane polymer forming one or more
endblocking units of the polymer. In the most preferred organosilicon
compounds which are substantially linear polyorganosiloxane
polymers, both endblocking units have a structure represented by the

2% general formula (i), while all other units are according to the general
formula (ii). The most preferred organosilicon compounds have two
units of the formula (i) and a larger number of units according to the
general formula (ii), e.g. 8 to 90, especially 8 to 40.

.The organosilicon compounds according to the invention are
% effective in absorbing ultra violet radiation in the erythemic region (290 -
320nm) which makes them particul-arly suitable for use in cosmetic
sunscreen preparations where absorption in the UV-B region is
particularly desirable. Most preferred for this application are those that
have a maximum absorbance at 300 - 320nm.
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hydrogen or a rmnoval erThis Bjebt HEHeBOpRled hal ogenat ed hydrocar bon group’

‘havi ng | e¥© 2120698 car bo arrpl e al kyl, al kenyl PCaIER9z/G00iar y'I
aral kyl and hal ogen su_bs " mm al kenyl, aryI -al'karyl and. aral kyI
vi-nyl, phenyl and 3, 3, 3- 3 .

groups. Exanpl es include
trifluoropropyl. R err] denotes aIkyI groups haV|ng up to 5 carbon atons

for exanple net hygﬁ eth | SO ut sec but.

- , : cafrpaapide I Shi rgpsdnt 3 epe

bzéfgéiellnl 2555;&&9@ i égreyameqb by ther feagtion o@rmugrg%oeﬂm]on ddn%pmmﬂ a? g; ;gld
subst aht I all ywﬁl’pfél M(groﬁla&ﬁg% ﬁng?(&)ups a SO pre?erre_d y

that Rl is either hydrogen met hyl og_eth nost preferably hydr ogen.
Preferably each Rl err] group is H or éné ﬁtg?r] group is a h%/é‘r@g,en whi | e
the other one is an al koxy group, pref & aBly methoxy divlet hoxy. ‘Rferr] is
preferably nmethyl or ethyl. ais preferably 1 while b is preferably 2,

maki ng the pr ganosith acthreetsphsrd of the pall frimulki near or cycl ic
di or gano- S|onane pol ymer. However, if the

1 1, 2 37
C(R) CH- (cng 0- 06R2H -CH=C- [‘3(0)0Fl41_2 ) (iii)

z

S ,." -

These chromophores are in themselves novel compounds and the

invention therefore includes in one of its aspects a compound of the
10 formula

C(R‘)aGH—(CR‘L ~0- csazz -CH=c:-[_G(O)0Rs]2 (iii)
wherein Rl is a hydrogen atom or a C1.5 alkyl group, R2is a
hydrogen atom, a Cj.5 alkyl group or a group OR1, R3 is a C1.5 alkyl
group and n has a value of from 1 to 6, provided that the group
5 containing the unsaturated carbon-carbon triple bond and the two R2
groups are linked to the two meta-positions and to the para-position of
the aromatic ring in relation to the ester containing group.

Compounds of the general formula (iii) may be prepared e.g. by

reacting a hydroxy or dihydroxy benzaldehyde with halogenopropyne,

- 20 followed by a further reaction with a diester of malonic acid. The first
reaction is preferably carried out in the presence of a suitable solvent,
e.g. acetone, preferably at reflux temperatures. The presence of a
catalyst is also preferred. The second reaction is also preferably carried
out in the presence of a solvent, e.g. toluene at reflux temperatures. The

25 final product of formula (iii) is a light brown crystal.

The invention also includes a process for the preparation of
organosilicon compounds of the kind specified herein, which comprises
reacting together |
(A) a compound of the general formula

C(R’)-CH-(CR‘L n-o-csa;r-nz-cusc_-[cm)on312 (i)
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dlorgan05|loxane s a I near pol yher at |east two endbl ocki ng
uni ts nugip P2deeesent , Tl B Pl o Rt e’iihe presence of 2 unpts/emydioen a
has a value of 2, two UH “'ﬂl mm the value of b is 3 or one unit
Wherein ais 2 and one b |s . nis preferably 1, 2 or 3.
Suitable preferred pol ymers have therefor elther ‘the general forrrul a

-5- [err] wherein R and R' are as defined above, X denotes.a group Y or a
group R' and Y dwherein B! i alydsegernetom onal Gi-5 @liRyegmoup=B4is@r err]) -0 C
Rlerr]H - otgy&gg%q%m rd C[L%rgﬂ‘ @‘.yg}&g)p QRY rgmiasql €95 ]QQ ]S has a
value of fromO to éo wher e east agne X enc&gs I n the case t hat
s=0, t has aSUAHRB0GM hagmV de of from 1 to 6, provided that the group - '
containing the unsaturated triple bond and the two R2 group@qre lmked
5 to the two meta-positions and to the para-position of the aromatnc‘uﬁ'g in
relation to the group
-CH=C-{C(O)OR3}2 and _
(B) an organosilicon compound having at least one unit7?’9f the general
formula ' %?,

-
Ze

..__,_.a .

Og:_aSiHR a (iv)
10 . 2

any other units present in the organosilicon compound being those
represented by the general formula

R"SIO__ (ii)
2

wherein R, R", a and b are as hereinabove defined.

15 The reaction is preferably carried out employing stoichiometric
proportions of (A) and (B) or a slight stoichiometric excess of (A).
However, a stoichiometric deficiency of (A) can be employed if residual
silicon-bonded hydrogen is desired in the product.

Alternatively polymeric organosilicon compounds of the invention
2 can also be obtained by first preparing the corresponding hydrolysable
silane, employing in place of the organosilicon compound (B) the )
corresponding SiH containing silane (C) which has the general formula
Z3.xSi(Rx)-H )

wherein R is as defined above, Z is a hydrolysable group, preferably
b3 alkoxy having 1 to 8 carbon atoms and x has a value of 0, 1 or 2.

The silane (D) resulting from this reaction may be submitted
thereafter to cohydrolysis with a further hydrolysable silane or
equilibration with (E) cyclic or (F) linear polyorganosiloxanes consisting
essentially of units of the formula (ii). Silanes (D) which can be used in

% this method are novel in themselves and are included in the scope of the
present invention. Silanes (D) have the general formula
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to 10, v has a value—of from31 to 10 and v+t has a val ue of at ‘| east 3.

t he subs
~invention,

gzyg%yo of t e organ05| | i con conpounds accordi ng perie2/01001
t

e group -
net a- position or the pa
group -CH=C[ (O OR[ err]

pERiderr]) .- 0-. may. occupy the

i

bl y 1t 'e par a-position is thus

In

't he omatrc ring inrelation to the

occupi ed. The groups Rlerr] occupy the remaining two positions out of t he

para- and meta-positions in relation to the group -

CH=CIC(O)CR[G”]][err]-

Exanpl es of preferred substi tuents Y thus _pnclude é]H'? &}e organosilicon
WOR 4

conpounds of fheSihFesefif RiImtt €8y e S HeadtH Bhiz

t he general

formula (i), preferably at Ieast 2. REPLACEI\/EI\FI' SHEET

D

1)

wherein R, R1, R2, R3, Z, x and n are as defined abové: n.:; ‘.

------

Thus, in more detail, the process comprises _

the preparation of a hydrolysable silane by react:mg a silane of the
general formula _ -

{’(f
)

Z3.5Si(Rp-H w) - E

wherein R represents a Cj.g alkyl or aryl group, Z is a hydrolysable
group and x has a value of 0, 1 or 2,

with a compound of the general formula

C(R")=CH-(CR') | =0-C R’H -CH=C-[C(0)OR’], (iii)

wherein R! is a hydrogen atom or a C;.5 alkyl group, R2is a
hydrogen atom, a C;.5 alkyl group or a group OR1, R3 is a Cy.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated triple bond and the two R2? groups are
linked to the two meta-positions and to the para-position of the
aromatic ring in relation to the group -CH=C-[C(O)OR3]z, and

submittiné the hydrolysable silane to cohydrolysis or equilibration
with cyclic or linear polydiorganosiloxanes cons1stmg essentially
of units of the formula

R'SrO 4-b (i)

2

wherein R" represents a hydrogen atom a monovalent Cj;.g

hydrocarbon or halogenated hydrocarbon, and b has a value of 0, 1,
20r3.

Z is preferably an alkoxy group having from 1 to 8 carbon atoms.

As concerns the cohydrolysis, such reaction will conveniently be in
conjunction with other hydrolysable silanes {(e.g. diorgano-
dihalosilanes, or diorgano-alkoxysilanols, etc.) or with siloxanes

11idYIwithin

REPLACED
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contai ning both units haV| ng the general fornula (ii). The
of ganosi | i con corrpounds ary romfred0y flowing liquids to highly
viscous gumlike materials or resinous solids. Preferred, at |east for .

cosnetic appli ca]iaﬁﬁg hyirelysabld baddréupelielga i, waajhgd&-oﬁpar or ganosi | oxane
honmopol ymers and ci &mX%{ls for@sxanpl e those having a-viscosity of from
100 to 20000n{ erR§lY loxanes). apiy 500 to 5000mierr]/s as these are
nore easily mxed with other ingredients to make cosnetic conpositions and
as they will spr.&a@onmmseuhmldthbhnmhspedtmntlﬁbameamohcyohccorrpounds of

of _eu'm”_tvimg Y ;%W E‘?ﬁmﬂ oo %&?r@eﬁﬂéﬁ e e
units in Bhe nolgenaral fogaulell :st eredn oyhasaiw uQJOf/ﬁ'Oab§ ,ng
property it is pged ?{rfe%‘il polydiorganosiloxanes are usually used as end-blocking
units, and will be short chain triorganosiloxane end-blocked
polydiorgano-siloxanes (in the shortest form hexa. -

-6- Suita [ ganos iThis Shat itas tRmzlsceére poI yneric mat eri al %%ZB
honopol yﬁ@&’% i stin Imélmﬁﬁm units (i), or they rra)?%(yzg 8@
y vV

organodisiloxane [R3Si-O-SiRg3)). . % ;_-
10 This alternative process involves thus technique which is known
per se. '

In order to obtain the particularly preferred polymeric

organosilicon compounds of the invention the reaction is carried out in

15 such a way that in the reaction product at least one siloxane unit and no
more than 20% of the total number of siloxane units has a structure
according to formula (i). This may be achieved by reacting polymeric
organosilicon compounds (B) which have a maximum of 20 mole %
silicon-bonded hydrogen atoms, with stoichiometric amounts of

2 compound (A). Excess amounts of (A) may also be used in this case. If
residual SiH groups are desired in the organosilicon compound product
less than stoichiometric amounts of compound (A) may be employed.
The particularly preferred polymeric organosilicon compounds of the
invention may also be obtained by reacting polymeric organosilicon

2% compounds (B) having more than 20 mole % silicon- bonded hydrogen
atoms, with less than stoichiometric amounts of compound (A). Most
preferably, however, organosilicon compounds (B) are employed which
are polydiorganosiloxanes endblocked with diorganohydrosiloxane

units provided the siloxane has a minimum chain length of 10 silicon
0 atoms. -

The reaction between (A) and (B) may be carried out employing
known procedures for the addition of silicon-bonded hydrogen atoms to
groups containing aliphatic unsaturation. Thus, such reactions are
generally catalysed by a platinum group metal or a compound or

3% complex of such a metal. Examples of catalysts which may be employed
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t hat the nunber of u be Ilmted to lo%or | ess of. the total The:_

units- ofwtpgmo( ) %Rﬁlﬂmed randomy in an or gRQUALPIRXAI0E1
pol ymer, they may be |ts of the polymer or they nay be
| ocated at the end of nd pngl ng in chain of the polynmer at
the sane tine. Units of the genera forrru a (i) are preferably situated at

the end of the or anosl oxane y or m one or nofe endbl ocking units
of the pol y gt th ?% (1%9 qu{j(g)r%fé plq%l‘?nc?ﬂ’r'beﬁnds which are -
f‘ubst anti al | yhllowﬁaunﬁolaw qﬂaﬁmhm mellawfm cdmphxeadﬁlela&nlalm umh ts
ave a structure.represent eneraly for ilee all other
units are actUPRP 8?8“?%&%@% ‘% d(sﬁ?%(sn%géws’?% erred
or ganosi | i comlomrwmpiexes of\chodiiuins anid pﬂéadmmmomnomdsndnd | ar ger
nunber of un I
especi al | ngBE{’&lpg#e%T%ﬁ or ganosi #&g’o%%lrﬁéosn%n s&agéclg%’ %ﬁtsuﬁs n‘vent I on
are effecti v&herndditionsreagtionimay bieperformed at reduced, taﬁmoepl}enemrc regi on
(290 - 320nMinKighsid PRédiart "RTsNiinler sy Préféridd tEHipléPh dotPerite.gOSMEL I C
toluene or xylene in the reaction mixture although the presence of a
solvent is not essential. It is also preferred to carry th'e'.ie;action out at
10 elevated reaction temperatures e.g. from about 50° C:up'f-.ditg-'reﬂux
temperature of the reaction mixture.

The organosilicon compounds of this invention have similar UV
absorbance characteristics to those disclosed in the prior art. They are
useful as agents for preventing sunburn and are thus useful in skin

15 care and hair care applications. They may be applied per se to the skin
or hair but are more preferably formulated into cosmetic compositions
with, for example, inert carriers e.g. solvents such as water, ethanol,
isopropanol, glycerine and mineral oil and cream base materials such
as stearic acid, propylene glycol, beeswax and cetyl alcohol. Other

20 conventional ingredients e.g. perfumes and known U.V. absorbing
substances may also be included in the formulated compositions. The
organosilicon compounds of the present invention are also useful in the
coating of substrates e.g. wood, plastics or metal, to which they may be
applied either per se or as additives to coating compositions or they may

25 be incor- porated as addit-ives in plastics materials.

The following examples, in which parts and percentages are
expressed by weight illustrate the invention.

Example 1

Preparation of propanedioic

‘™ {[4 (2-propynyloxy)phenyllmethylene} -diethyl ester (the most
preferred compound).

To a stirred suspension of 4-hydroxybenzaldehyde (425.8g) and
K2CO3 (807.6g) in acetone (2,960ml) at reflux temper-ature of about 60° C
under a nitrogen atmosphere, was added dropwise 3-bromo-propyne
3 (502.4g) over a period of 2 hours. The reaction was heated at reflux for 3
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desi r abl WO 9520699 ef er Lication are those tR&T/ERS201801
maxi num absor bance at

~ the present invention
an organosilicon corrpound I n V\:hl ch each unit (i) is-replaced with a unit

G R orr) ) cHEPER B %m%%%éé V“f;r{%n Chr°‘é‘éﬁ%&§¢§?ﬁ@ﬁ%&ﬂﬁﬁ%'esfe°r”“'a

chr onophor eswas éilterediand; the, excens o£ K2CElgpramenediand (wrshed\saveral timesr ef or e
includes in Qi@ Bletbhe. ?ﬁ@ﬁﬁﬁt@ﬂ@m Qhitd Btratél hgueous solution

of NaHCO3 and NaCl. The aqueous phase was extracted th.h d1ethy1

5 ether. The combined organic extracts were dried over NazSO4, ﬁl‘hﬁz_ed
and concentrated to a volume of 1 litre. The solution was kept in
refrigerator overnight. The crystals were filtered out and washed w1th _
cold diethyl ether. The filtrate was kept in the refrigerator and some
more crystals were formed and removed. This procedtg{'e was repeated 3

10 times resulting in 1,385.26g of 4-(2-propynyloxy) benzaldeltydein 83%
yield. The material was analysed by gas chromatography, and shown to

be 99.9% pure. Infrared and mass spectroscopic a_.nalysis confirmed the
structure.

sunscreen prepar at|on’xshugm,@ertgasag()e ;ﬁ |oh I n the W-B reg| on.is particularly

The resulting compound (449.2g) was added in small amounts to a

35 stirred solution of diethyl malonate (448.5g), piperidine (23.84g), toluene
(1,400ml) and acetic acid.(§9g) at about 50° C. The acetic acid had been
-added in three equal portions after 1, 1.5 and 2 hours respectively. The
reaction mixture was heated to reflux. After four hours the mixture
was allowed to cool to room temperature and washed with saturated

2 aqueous solution of NaHCOQg3 and NaCl, dried with NasSQy4, filtered and
concentrated, giving 853.4¢g of a dark brown oily product. Diethyl ether
(458ml) and n-hexane (358ml) were added and the solution keptin a
refrigerator overnight. The solution was filtered, giving 564.8g of light
brown crystals (67% yield) having a melt-ing point of 45.5 to 48° C.

% Recrystallisation in ethanol and n-hexane yielded 543g of the title
compound as light brown crystals. Analysis revealed a melting point of
48.5 to 49.5° C and a purity by capillary gas chromatography of 99.9%.

Example 2

Preparation of propanedioic
K § { [4- (2-propynyloxy)phenyllmethylene} -dimethyl ester

The procedure of the above method was repeated except that
dimethyl malonate was used instead of diethyl malonate.

Example 3

-7 - The organosilicon: corrpounds of s
raltyg.be prepared by the reaction of
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QRerr])=CH - CR[eTHm]SheMB{eﬁképla's&rC'tC- C(O)OR[err]][err] (III) wher ei n
Rl err] ‘WO 9/2gehoogen al kyl group, R err] REI/EPR/G13en
atom a (err]. alkyl ;Mﬂ"ﬂjﬂ?ﬂp ‘OR1, Rlerr] is a (err] al kyl group

and n has a val ue of ovi deg@ t hat the group containing the
unsat ur ated carbon-car bon tr| pl e bond and t he two R2 groups are linked to

T Faton T s hoBur L ey Mo e trhel e B o ot
(i It Ih ) hmlay bw@eeﬂiem@bcbxmzowf tslaehe agdheared unuennimggmtmabom&"al dehyde
ol oni o aci & 88 pFp 2yt St ndvibd @?é;@??ar e ?ﬁ“’f'??iﬁr

of a suitabllfmpd S&iitg:ronpg(:i 62%: SukD), weresthens: eratures. The
presence 50f gg:l nple% %hﬁ%x&r s&&éd ng}mgﬂfo& %él@fbfrﬁaﬁéﬂ ﬁmd’m

preferably- arr| resence sol yent ol ysfie  at refl ux
t enper at ur e#! f thp aﬁﬂoﬁmu e Jpixtyrewas peate W@Q“Flﬁﬁi mpt#nedy st al .

The inventi ¢htdll 1 SiFChad Qsdppeia?ed of the infrifed speArescopit atalysis. It
was then allowed to cool to room temperature. The toluéne was then
evaporated to leave after washing 16.5g of a slightly bi-o;’;é_ron polymer

10 having the average structure < R
R-{(CH3)2SiOl20-R, wherein R has the formula

F(0)0C,H,
—cn:cn—cnz—o—©—cu=c\
C(O)OC,He

Only 1.6% by weight of the total reaction product of unreacted {[4-(2-

propynyloxy)phenyllmethylene}-diethyl ester was present in the
15 endproduct.

Example 4

10g of { [4-(2-propynyloxy)phenyllmethylene}-diethyl ester
20 were dissolved in 10g of toluene and heated under nitrogen to about 80°
C. 13.2¢ of a hydrosiloxane having a degree of polyme- risation of 100
and 20mpc SiH groups (8.43% SiH) were then added dropwise after a
platinum complex was also added, giving 10-4 mole of Pt per mole of SiH
of the hydro-siloxane. The mixture was heated to reflux and maintained
25 until all SiH had disappeared of the infrared spectroscopic analysis. It
: was then allowed to cool to room temperature. The toluene was then
evaporated to leave after washing 21.2g of a hazy, very viscous polymer
having the average structure
(CH3)3SiO-[(CH3)2Si0)7¢-[(CH3)RSiOl20-Si(CH3)s
2 wherein R has the formula

/C(O)OCZH,,
-CH:CH—CHZ—O-@-—CH:—_C\
. C(O)OC,H,
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organ05| licon corrpoMm fied herein, which con'pg]rl ses

reacti ng™MOoWEEHP (A estHloBech iaflhe general formula C P 2/0180)
(CRerr]) -OCRerr] , err]][err] _ (i . -8- .
wherein RL is a hydro err]-H-kyl group, R[_err] is a hydrogen
atom a ([err] alkyl group or p ORlerr], Rerr] is a (ferr] alkyl -
group and n has a value of froml to 6, p'rovi'ded t hat t-he group containi ng
the unsaturated triple bond and the two R2 groups are linked to the two

met a- positions and to the para- pdBiaxplesd and® aromatic ring in relation to
- the group - CJ-lzC—[C(O)CR[err]][err] and (B) an organosilicon conpound having

at least one uni GinfarigidcsthiiYesds described for Examples 3 and 4 were used to
msake polymers with the average formulae ' T

N
5 (5) R-[(CH3)2SiOl2-R wherein R has the formula v
| - | C(0)0CHs
—CH=CH—cHz—O-'—©—CH=C\ #
C(O)%E:ZHE‘.
- ~ . - »

(6) (CH3)3SiO-[(CH3)2SiOle-[(CH3)RSiO)2-Si(CHs)s

wherein R has the formula

Cl010C,H
-CH=CH—CH2—-OCH=C\

C(O)OC,H:

A similar procedure as described for Examples 3 and 4 was used to
make a polymer with the average formula
15 Q-[(CH3)»2SiOkoQ

wherein Q has the formula

/C(O)Ocsz
—CH2—0H2—0H2—0—©—CH=C\

C(O)OC,Hs

.3 3% by weight of the total reaction product of unreacted

{ [4»(2-allyloxy)pheny1]methy1ene}-d1ethy1 ester was present in the
20 endproduct.

A similar procedure as described for Examples 3 and 4 was used to
make a polymer with the average formula
25 (CHgz)3Si10-Si(CH3)Z-0OSi(CHg)s,
wherein Z has the formula
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.those rayDo2/20690 by t mula [err] wherein R RCI/ 01081 ar e
as her ei nabove defined i's preferably carried - out enploying
“stoichionmetric proport d (B)1®F a slight stoichionmetric excess

of (A). However, a stoichionetric deficiency of {A) can be enployed if

resi dual silicon-bonded hydrogen is de &d in the product. Al ternatively -
pol yneric organosili con—'éflb'hﬁgnﬁﬂz‘cp 4 FEH el be obtained by

=
e )

first preparing the correspondi ng hydroH/<abl e silane, enploying in place .

of the organosilicon conpound (B) the corresponding SiH containing silane

- (O which has the general formula Z[err]-xSi (Rx)-H (v) wherein Ris as

- defined above, Z is a hydrol ysabl e group, preferably -

formula [err] any ot hmssuamaigpgneéﬁu Megi N the organosi | i con conpound bei ng

Comparative Example 3 ' ‘ . ";_».,-,_ .
| Commercially availabl_e Parsol MCX was used which has the
5 formula 3
CHj3-0-CgH4-CH=CH-C(0)OCgH17.
UV Absorption Tests

Comparative Example 1 and Example 1 were both tested for their
10 absorption at 300nm (E 1%,cm). To this effect the samples were
dissolved in tetrahydrofuran. Example 1 showed an absorption of 211
while Comparative Example 1 only gave a value of 83. This shows that

the organosilicon compounds according to the invention are better than
the prior art.

15 Stability and water resistance
Each sample was tested and found satisfactory in view of the
stability to UV radiation and its resistance to washing off with water.

Skin Penetration Tests
Invitro penetration tests were carried out on rat skin. The samples
20 were dissolved in tetrahydrofuran at a concen-tration of 10%, and this
was applied to the skin at a dosage of 30 pl per 5 cn? and penetration
was checked after 16 hours. After the test the penetration level was
inspected by measuring the amount of material on the skin surface, in
the horny layer, in the upper part of the skin, in the lower part of the
2% skin and in the chamber (vitro). This was tested by wiping the surface to
remove all non-penetrated material and placing it in a glass vial,
followed by stripping the cleaned skin several times with adhesive tape
to remove the horny layer and placing the tapes in a second glass vial.
The stripped skin was then divided in an upper and lower part. The
3 upper part was homogenised in 10ml of tetrahydrofuran and placed in a
third vial, while the lower part was treated separately in the same way
and placed in a fourth vial. The chamber liquid was then placed in a
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al koxy havi ng’lto 8 Ohis Kiee HRé BB R

sil ane (Wob®ERBEI0 Ng fr,

cohydrol ysi s

with a fummﬂﬂﬂﬁm

cyclic or (F) linear p

the formul a

t hensel ves agg

(D) have the

are |a} ded |n the

SfdedX has a val ue of 0 ‘1 or 2. The

nes
(ii). Silanes (D) which can be ‘used |n this method are novel in

on may be submitted t NECEEEF92/01001
ble silane or equilibration-with (E) .

G@sisting essentially of units of

scope of the esen | nvent i.on. Sil anes

L

C(Rlerr]) =Craddé o the vialC R[err]H CH=C-[C(O)O?[G”]]

x and n are as defined above.

Rlerr], Rer
detail, the

by reactlng

5

r] R[err]

a ane o

Z,

) -
(V|) wher ei n R
Thus, in nore

BHRSERRONPEAGIEGF the vibliFwht ERaK UckURe wih Vet ahydBhfart | n°

and analysed by high performance liquid chromatography. Thé most’
preferred materials are those where the amount of penetration irr ‘the
lower skin is minimal. The results, based on an average from 2

experiments each, are shown in Table L

Table I Ski trat; lues in %
Example  Skin Horny Upper
surface layer skin
3 90.7 1.6 | 75
4 73.7 24.0 2.1
5 89.4 6.7 . 3.5
6 98,5 32 0.9
Comp.1 888 61 33
Comp. 2 522 6.8 7.8
Comp. 3 463 3.0 8.5

-

_'\«\a' v

=

LRSI
-

Lower Chamber

skin

0.2
0.2
04
04
17
3.2
2.8

liquid

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

94

It is clear that materials according to the invention have less
penetration through the skin than prior art materials.
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gener al formul a Z[er,é]]i. XSi
cor aryl'WerB{poe9R | s '
wi th a conpound of thf
-CH=C- [ (O (Rl err]][e
al kyl group,  Rlerr] is a hydrogen atom a C[err] alkyl

ORlerr], Rerr] is a (Jerr] alkyl -group and n has a val ?Bm m,! mmm/vo
provi ded that the group containing the unsaturated trip

Heglagedoup. and x has a val ucPEF/EPI2/01801 2
eﬁ'g'a C(Rlerr])=CH(CRlerr])-OC’ Rlerr]H

rr] -ig7a hydrogen_atom or - a C[err]

Rlerr] groups are |linked to the two -positions and to the para p03|t|on-

of the. aromatic ring in relation tc roup -CH=CG-[C(O ORerr]][err],
and Il) submtting the hydrolysable S|Iane to cohydrol ysis or equi I|brat|on

*with cyclic or linear pol yd| or ganosi | oxaxes consi sting essent [ aI Iy of units
- of the formula [err]
1. An organosiloxane compound having at least one unit of the,f :

5 general formula

-

. CC(RN=CHo(CR!Y —O-C R®H -CH=C-[CT " )
Og_?aS!(R)a C(R )=CH (CR2)n o) CGRZHZ C [C(b)ong (i)

any other units present in the said siloxanes being those represented by
the general formula

H'Sno_ (ii)
10 2

wherein R represents a C1.g alkyl or an aryl group, Rlis a
hydrogen atom or a Ci.5 alkyl group, R? is a hydrogen atom, a Cj.5 alkyl
group or a group OR1, R3 is a C1.5 alkyl group, R" represents a
hydrogen atom, a monovalent Ci.g hydrocarbon or halogenated

B hydrocarbon group, a has a value of 0, 1 or 2, b has a value of 0,1, 2 or 3

and n has a value of from 1 to 6, provided that the
~C(R')=CH- (cn‘z)n-o—

groﬁp and the two R? groups are linked to the aromatic ring at the para-
and both meta-positions in relation to the group -CH=C[C(O)OR3]s.

2. An organosiloxane compound according to Claim 1 wherein at
least 80% of all R and R" groups are methyl groups.

3. An organosiloxane compound according to Claim 1 or 2 wherein
25 each Rl is selected from hydrogen, methyl and ethyl.

ept e b
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wherein R’ represent'ﬁns@hé}yﬁ;sggg,rkeag&m a nonoval ent C[err] hydrocarbon or.
hal ogenWO22/20680 ocar b value of 0, 1, 2 or PCIZEPR/BHerably
an al koxy group havi ngmllammm nzar bon atons. As concerns the
cohydrol ysis, such re nveni-ast-ly be in conj unction vvrth ot her
hydrol ysabl e silanes (e.g. diorgano- dihal osilanes, or

di or gano- al koxy. v
hydr ol ysabl% en %r%gglsl ?ﬂ% W@r%&é{%@g r’rgoﬁl%'l sﬂfe gnesefh s
- concerns t hdlaimaiwhenein gt gwcqn tgreup i ey gel}cthecother eing

pol ydi organﬁ§a}dgéﬁn§ethgﬁldrcet§b§9xanes wi |l conveniently have the 'general
formula [RleTr] wher ein has a value of -from3 to 9, ,

5. An organosiloxane compound according to anyone of the precedmg
5 claims wherein RS is methyl or ethyl. e

6. An organosiloxane compound according to anyone' of the preceding
claims wherein each R1 and R2 group is hydrogen. .- - .-

10 7. An organosiloxane compound according to anyone of the preceding
claims which is a substantiaily linear or cyclic diorganosiloxane

polymer.

8. An organosiloxane compound according to anyone of the preceding

1 claims wherein the group
~C(R')=CH- (cn‘) -0-

occupies the para-position on the aromatic ring in relation to the group
-CH=C[C(O)OR3]g, and both groups R? occupy the meta-positions on the
aromatic ring in relation to the group -CH=C[C(O)OR3],.

9. An organosiloxane compound according to anyone of the preceding
claims wherein the number of units (i) is limited to a maximum of 20%
of the total number of siloxane units in the molecule.

2% 10. An organosiloxane compound according to anyone of the
preceding claims wherein the number of units (i) be limited to 10% or
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and li-near pbl ydi orga“hisShelemaaB&'sﬁe;ﬁgééJs_ual I y used as end-bl ocking units,

and wi | IWD24206p0 chai i ljjoxane end-bl ocked ~ PCI/EP92/01001
-pol ydi or gano- si | oxanes "EﬂH!E est form hexa- organodisil oxane
[Rerr]si-OSiRerr]]). tive pl®cess involves thus technique
which is known per se. In order to obtain the particularly preferred

bot T soch ainodld pifhdsdBRaHS ufllodnatdtiiiy B phiint GRthehebani® [ ©
and no nore claimswherein waits of the general formala () are situatediatsthe end uct ure

accordi ng t o of ¢h8lYrgahbsiloxdiie compotidachi eved by reacting '
-organosi licon conpounds (B) which have a maxi num of 20 nol eG lnmﬂmwj"mﬁul
S

- 'si-l i con-bonded hydrogen atons, w th stoichionetric anmounts

L

Excess anounts of (‘A) may also be used in this case. If residual SiH groups

are desired in the organosi | i con conpound product |ess than stqkchionetric
~amount s of5 cd@podmdoXgynasilpxbne eopiponnd according to anyone of the preceding

claims having two end-blocking units of formula (i) and from 8 to 90
- units of the general formula (ii). -

13. A compound of the formula

1 1\ _0-C R2H —CH=C— 3
C(R')=CH-(CR')  -0-C REH, ~CH=C-[C(0)OR"], (ifi)

wherein R! is a hydrogen atom or a Cy.5 alkyl group, R2is a
hydrogen atom, a C1.5 alkyl group or a group OR1, RS is a C;.5 alkyl
group and n has a value of from 1 to 6, provided that the group -
containing the unsaturated carbon-carbon triple bond and the two R2

15 groups are linked to the two meta-positions and to the para-position on
the aromatic ring in relation to the ester containing group.

14. A silane having the general formula

ZuSi(Rx)-c(R‘)=0H-(ca’2)n-o-ceazz%-cuw-w(o)ons} i)

wherein R, R1, R2, R3 and n are as defined above, Z is a
hydrolysable group and x has a value of 0, 1 or 2.

15. A process for the preparation of the organosilicon éompounds of |
25 claim 1 which comprises reacting together

(A) a compound of the general fon_nula

cmt)-cu-(cm£ n-O-CSR;HZ—GH.-:C—[c(o)oﬁalz (i)

wherein R! is a hydrogen atom or a C1.5 alkyl group, R2is a
hydrogen atom, a C;1.5 alkyl group or a group OR1, R3 is a C;_5 alkyl
e
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4

conmpounds (B) havi ng l.e. % si l.i'con- bonded hydro
"wth less than stoic ts of ggonpound (A). Most prﬁiﬂ“?ﬂmmm"m“l“'
however, organosilicon conpounds (B) are enpl oyed which.-are'
pondLorga 0si | oxane ck organ S onane unlts prOV|ded
t he mloxako s“ﬁi] Sqﬁs %ﬁ% Fhé l%fb&%#/% 8. The reaction
bet ween (A)coahninmmamtmtedéﬂphmondrphdyﬁhegtm nps«atadnﬁteﬂor t he-

addi ti on of [ 4G o hatic
unsaturatlon #hus sucﬁﬁr eactlonsgoarag&gen Pﬁ y catﬁ{éyseg% a ga i num

group met alrelﬁ on t,#he 8RR conplex of such a metal . Exal;rpl es of _cat al ysts
whi ch may bé:ma@[cy@mm]z and _ L3

The particularly pre[fhg I r c organ05| I i con- corrpounds of. the
i nvent W@ 9242069 so bemfham dcting pol yneric or gaREI/ERR 1001

%

- (B) an organosilicon compound havmg at least one umt of the general
formula

R

_ Og;_a.SiHR a {iv)
2

LIRY

’ by 2
: Sl
L

any other units present in the organosilicon compounds being those
10 represented by the general formula
R;Sioﬂ {ii)
2

wherein R, R’, a and b are as hereinabove defined.

16. A process according to Claim 15, wherein stoichiometric
15 proportions of (A) and (B) or a slight stoichiometric excess of (A) are
used.

17. A process for the preparation of the organosilicon compounds of
claim 1, which comprises submitting a hydrolysable silane of claim 14

20 to cohydrolysis with a further hydrolysable silane or submitting it to
equilibration with a cyclic or linear polydiorganosiloxane exhibiting the
units of formula (ii) as given in Claim 1.

18. A cosmetic or a coating composition comprising an
2% organosiloxane compound according to anyone of Claims 1 to 12,

18. The use of an organosiloxane compound according to anyone of
Claims 1 to 12 as absorber for the ultraviolet light.

| | | HEET HAS BEEN
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'11- in the reactlon between (A . and (B) are pI ati num on %1?’3
chI or opWa 92{20694ci d, pl ati num acet yl ace2cfnat e, conpl exes '%I?" #0000,

conpounds wi th unsaturated conpounds e, ;__ ol ef| ns and vi nyl SI | oxanes,
conpl exes of rhodi um and pal |l adi um Mad conBI exg pI at i Sra
conmpounds suppeReedMed Y| His dareroasignad %H"@é“ y be

performed at r&figikd] ataiBsphamerdeds TemaABEGe i)‘r"@sg "g?‘f?‘fgf erally
preferred to enploy a solvent e.g. toluene or xylene in the reactlon

m xture although t he presence of a sol ent I S not essential,. al se
preferred tolkardy QWP@E‘HWN’%PN&? ACe &“P@&b‘f%@f %‘1‘%1‘%% e.g.
%2%353%5?5;#%@;@@@ Wﬁ]“‘ve' ion h‘?v?i?"%ﬁf“@“ et

ot 4G gTERNE ¢} |
,gggaﬁgtfglrsgreventl ng sunburn and are tﬂﬁspﬁlsg u?rltn lm ﬂmmcﬁmtlln;ﬁms””!"

care applications. They may be applied per se to the skin *

5 12. An organosiloxane compound according to anyone of the preceding
ciaims having two end-blocking units of formula (i) and from 8 to 90
units of the general formula (ii). . g .

et Has Been Replaced'

T

C(R')=CH-(CR') ~O-C RH -CH=C-[COOR'], (i)

13. A compound of the formula

wherein R! is a hydrogen atom or a C1.5 alkyl group, R2is a
hydrogen atom, a C1.5 alkyl group or a group OR1, R3 is a C1.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated carbon-carbon triple bond and the two R2

15 groups are linked to the two meta-positions and to the para-position on
the aromatic ring in relation to the ester containing group.

14. A silane having the general formula

s o - 1 -0 - =Ca .
Z3 ,Si(R,)-C(R')=CH (CR2)n o] CGRZHZ CH=C [C(O)OR"’]L vi)

wherein R, R1, R2, R3 and n are as defined above, Z is a
hydrolysable group and x has a value of 0, 1 or 2.

15. A process for the preparation of the organosilicon compounds of
25 claim 1 which comprises reacting together

(A) a compound of the general formula

r ) : 1 - - 2 - o .T' 3 _¢{-a 5 B u m
CIRImGH-(OR) gm0 C Mgy HmonlC@QP™e, & i o e
wherein R! is a hydrogen atom or a C;.5 alkyl group, R2isa’™ - -

hydrogen atom, a Ci.5 alkyl group or a group OR?, R3is a Cy.5 alkyl

THIS SHEET HAS BEENJ
REPLACED
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or hair but are nore preferably fornmulated into cosnetic conpositions wth,
Yor exanple, inert carriers e.g. solvents such as water, ethanol,
fsopropanol, glycerine and mneral oil and cream base materials such as
stearic acid, propylene glycol, beeswax and cetyl alcohol. O her -
conventional ingredients e.g. perfunmes and known U.V. absorbing substances
may al so be included in the formul ated conpositions. The organosilicon
conpounds of the present invention are also useful in the coating of
substrates e.g. wood, plastics or netak,1te which they
either per se or as additives to coating conpositions orREPbAeny
porated as addit-ives in plastics materials. The foll ¢w
whi ch parts and percentages are expressed by weight i
i nvention. Exanple 1 Preparation of propanedioic ([4-
. (2-propynyl oxy) phenyl ] mret hyl ene) -diethyl ester (the
conpound) . _

referred

ORGANOSILOXANES FOR USE AS SUNSCREEN AGENTS

This invention is concerned with novel orgénosilicon compounds
which are effective in absorbing ultra viclet radiation and is also
concerned with a process of preparing such compounds.

A number of organic compounds, generally organic acids and

~ derivatives thereof, are known to be chromophores having U.V.-
absorbing properties and are employed on a commercial scale as
ingredients in sunscreen preparations or as plastic additives. Although
such materials function adequately they are easily removed from the
substrate to which they have been applied. For example, cosmetic sun-
screen preparations can be removed during bathing thus requiring
repeated applications if protection is to be maintained. It is also
desirable that the active ingredient remain on the surface of the skin
rather than penetrate into or through the skin.

Compounds which overcome this problem to a certain extent are
disclosed for example in European Patent Specification 305 059, which
provides organosilicon compounds having at least one unit of the

general formula
i Zc
eV W
> ;

CH_':CH—-('EQ._H



. _ _ REPLACEMENT SHEET
To a stirred suspension of 4-hydroxybenzal dehyde (425.8g) an

(807.69) in acetone (2,960m ) at reflux tenper-ature of abo
hitrogen at nosphere, was added dropw se 3-bronp-propyne (502.
period of 2 hours. The reaction was heatedyat reflux for 3
hours. After cooling to roomtenperature the reaction m xturje was filtered
and the excess of Klerr err], r&p veg aind was ed several tinmes wtTh

acet one. Thea®Y bee&'t Pr t1§1Q $1 em%% e IPIRSested by

NaHCO err] athé pledéral Toemadiaieous phase was extract ed wi th diethyl ether.
The conbi ned organic extracts were dried over Na[err]SCerr], filtered and
concentrated to a volune of 1 |m53se4_ The solution was kept in the
refrigerator overnight. The crystalS were filtered out and washed with cold
diethyl ether. The filtrate was kept in tht refrigerator and sonme

wherein R represents a Cj.18 alkyl group, R' is a divalent allE'yléne
or oxyalkylene group having from 2 to about 20 carbon atoms, or a
divalent alkenylene or oxyalkenylene group having-from 2 to 20
carbon atoms, wherein the carbon-carbon double bond is adjacent
to the silicon atom, R" is a halogen atom, an alk.yl aryl -alkoxy or
alkoxyalkoxy group having less than 9 carbon atoms, Q represents
a hydrogen atom, a monovalent C;.1g hydrocarbon or halogenated
hydrocarbon group, Z is an alkyl or an alkoxy group having from 1
to 8 carbon atoms or a hydroxyl group, a and b each have a value of
0,1, 2 or 3 and ¢is 0 or 1, provided that at least one of Z and R’ is
linked to the multivalent aryl group via an ether linkage.

It was found, however, that although the materials described above
were, in comparison with the prior art, less susceptible to hydrolysis at
the ester linkage, for example by enzymatic hydrolysis on the skin when
these materials were used as cosmetic sunscreen agents, they were not
sufficiently photostable when exposed to UV irradiation.

EP publication 392 882 discloses the use of diorganopolysiloxanes
with a benzalmalonate functionality in cosmetic applications. The
diorgano-polysiloxanes which are useful in said application have the
average general formula

B - Si(R)2 - O [Si(R)2-Olr - [Si(R) (A)-Ols - Si(R)2 - B, or

ISt (R),-0] ~[Si (R) (4) -0} —

wherein R is Ci.19 alkyl, phenyl or triftuoropropyl, B is R or A, r is from

- 0t0 200, s is from 0 to 50, u is from 1 to 20, t is from O to 20, t+u is at least
3, there being at least one group A per molecule and A denotes a
structure of the general formula
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nore crystals were forned and renoved. This procedure was repeated 3 timnes
resulting in 1, 385.26g of 4-(2-propynyl oxy) benzal dehyde in 83%yield. The
mat eri al was anal ysed by gas chromat ography, and shown to ey €.
Infrared and nass spectroscopic analysis copfirmed the str dﬁﬂ%éCé&ﬁ;ﬁEﬂi%?
resul ting compound (449.2g) was added in shall anpunts to fa v
~solution of diethyl nalonate (448.5g), l{)lperldlne (23. 849)},

(1,400m ) and acetic acid (599) atRabo

added in three equal portions after

reaction m xture was heated to refl ux er @ r hours the m xture was
allowed to cool to roomtenperat urgAn pd ™\ th saturaté
solution of NaHCO err] and NaCl, dried Wlth| Na[ ePPeRT err], filtered and

concentrated, giving 853.4g of a dark browH oi |y product. Diethyl ether
(458m ) and n-hexane (358m ) were added and the solution kept in a
refrigerator overnight. The solution was filtered, giving 564.8g of |ight
brown crystals (67% yi el d) having a nelt-ing point of 45.5 to 48[err]C
wherein Rl is H, OH, trimethylsiloxy, C1.¢ alkoxy ora divalent

group -(O)-(CH2)p-CH(R")-CHg-,nisOor 1,pis 1 to 10, R"is H or
Ci4 alkyl, R? is H, C;.¢ alkyl or C1.¢ alkoxy, R3is €1:g alkyl, at least
one of the R1 groups being the divalent group.

We have found that although the materials described in both above
identified references perform well in many applications, and although
there is a reduction in the amount of chromophore which penetrates

~ through the skin when applied thereto in comparison with the amount
of chromophore which penetrates when it has been applied as a pure
“compound (i.e. not linked to an organosilicbn compound), there is still a
- need to further reduce the amount of penetration through the skin.

" We have now found that if certain novel chromophores are used in
the preparation of organosilicon compounds, improved cosmetic
preparations; effective in absorbing ultra violet radiation can be
obtained.

According to a first aspect of the invention there is provided an
organosiloxane compound having at least one unit of the general

fomda
: 1) - oM (CR! 2 e 3 .
o%gs:(ﬁ)a-c(a )=CH-(CR)) -0-C R H,-CH=C~[C(0)OR’], (i)

any other units present in the said sﬂoxanes being those represented by
the general formula :



-Recrys_t allisation in ethanol and n-hexane yi el ded 543g of

the title

conpound as light brown crystals. Analysis reveal ed a nel
to 49.5 C and a purity by capillary gas chromatography of
Preparation of propanedioic (4- (2-propynyloxy)phenyl| nmet

o REPRR NN SHEE T

hy ene) -dinethy

ester The procedure of the above method was repeated except |t Hbll MARBIR I

mal onate was ‘used instead of diethylg .@onate rrp'l e 3
(2- propynyl oxy) phenyl ] met hyl ene) -di.

-13- 5g of ([

yﬂ_ester re dissplved 1 n 20g of

tol uene and heated under nitrogen to abo8t 80 C. 13..2g of ba-hydrasil oxane
havi ng a degree of polynerisation of 20 and 10npc Si H groups (3.62% Si H)

were then added dropw se after a
wherein R represents a Cj.g alkyl or an aryl group, R

-

lisa

hydrogen atom or a C1.5 alkyl group, R? is a hydrogen atom,"a_‘rCi.s
alkyl group or a group OR!, R3 is a C;.5 alkyl group, R" represents
a hydrogen atom, a monovalent C1.g hydrocarbon or halogenated

hydrocarbon group, a has a value of 0, 1 or 2, b hasa value of 0,1,2

or 3 and n has a value of from 1 to 6, provided that the
-C(R‘).—.CH-(CR'Z) n-o- -

group and the two R2 groups are linked to the aromatic ring at the

para and both meta positions in relation to the group
- -CH=CI[C(O)ORS ],.

In the general formula of the organosilicon compounds of the
invention R may be for example methyl, ethyl, butyl or phenyl. R" is
hydrogen or a monovalent hydrocarbon or halogenated hydrocarbon

group bhaving less than 8 carbon atoms, for example alkyl,

alkenyl, aryl,

alkaryl, aralkyl and halogen substituted alkyl, alkenyl, aryl, alkaryl
and aralkyl groups. Examples include methyl, ethyl, vinyl, phenyl and

- 8,3,3- trifluoropropyl. R3 denotes alkyl groups having up to 5 carbon
atoms for example methyl, ethyl, propyl, isopropyl, butyl, secondary
butyl, isobutyl, pentyl and neopentyl. Rl is either a group R3 ora

hydrogen atom and R? is a group R! or a group OR1.
It is preferred that at least 80% of all R and R" groups are
groups, most preferably substantially all R and R" groups

methyl
are methyl

groups. It is also preferred that R! is either hydrogen, methyl or ethyl,
most preferably hydrogen. Preferably each R2 group is H or one R?

~ group is a hydrogen, while the other one is an alkoxy group, preferably

" methoxy or ethoxy. R3 is preferably methyl or ethyl. a is preferably 1
while b is preferably 2, making the organosilicon compound a
'substantially linear or cyclic diorgano-siléxane polymer. However, if the
diorganosiloxane is a substantially linear polymer at least two
endblocking units must be present, thus requiring the presence of 2
units in which a has a value of 2, two units in which the value of b is 3
or one unit wherein a is 2 and one unit in which b is 3. n is preferably 1,
2 or 3. Suitable preferred polymers have therefore either the general

formula




.pl ati num conpl ex was al so added, giving 10[err] nole of Pt per

of . the hydro-sil oxane. The m xture was heated to reflux and mslnou..w

unti |

Si H had di sappeared. of the infrared spectroscopic apal ySJ‘%

was then allowed to cool to roomtenperature. The toluene was|tlhen M
evaporated to | eave after washing 16. 5g of O slightly brown pplyner having
t he average structure R _
formula [err] Only 1.6%%By weifyht the total reacti ‘pr ofuct—of

REPEACEMERT SHEET

(CHerr])[err]Sig[err]-R qreinﬁhasthe

: 1992:] ]

unreacted {[4-(2- pr OIRTTB b?xyi £n ]_get hyl eng) - di eth iOFit[ |blwas pr esent

in the endproduct. _
{(4-(2-propynyl oxy) pheny&] net gl eneg™ di et hyl ester jwerR® di s¥ol vedl in 10g of

tol uene and heated under nitrogen to about 80 C. 13.2g of a hydrosil oxane,

havi ng a degree of pol yne-

were then added dropwi se after a

wherein R and R" are as defined above, X denotes a group Y or a
group R" and Y denotes a group of the formula

- 1 = - ] e P 2H - H= - 3 .
C(R')=CH-(CR)) ~0~C REH, ~CH=C [C(O)ga 1,

r has a value of from 0 to 100, s has a value of from 0 to 20, whereby
at least one X denotes Y in the case that s=0, t has a value of from 0
to 10, v has a value of from 1 to 10 and v+t has a value of at least 3.

In the substituent Y of the organosilicon compounds according to
the invention, the group
~C(R')=CH- (cn‘) -0

may occupy t.he meta-position or the para-position of the aromatic ring
in relation to the group -CH=C[C(O)OR3] 2. Preferably the para-position

is thus occupied. The groups R2 occupy the remaining two positions out
of the para- and meta-positions in relation to the group -

' CH=C[C(O)OR3]s. Examples of preferred substituents Y thus include

) _ _ /C(O)OCH:,
—CH=cH—CH2—0—©—CH=c\
C({O)OCH,
' - /C(O)OCsz
—(';=CH—CH2—O—-©>-—CH=C\ .
CH,

C(O)OC,He
C(0)0CH,
~—CH=CH—(CHy)y—0- @ or=c{
C(O)OCH;,
CHy0
C(O)OCZHS
—c-CH-CHz-—O CH=
C 0)OC,H:

The organosilicon compounds of the present invention have at least
one unit falling within the general formula (i), preferably at least 2.

risation of 100 and 20npc Si H groups (8.43% Si H)
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pl ati num conpl ex was al so added, giving 10[err] nole of Pt pe hole of S H '

of the hydro-siloxane. The m xture was heated to reflux and taiqg g}ﬁw
until all SiH had di sappeared of the infrared spectroscopic ysi s
was then allowed to cool to roomtenperat u.r@. The tol uene wasj twen

evaporated to | eave after washing 21.2g of a hazy, very viscagus polyner

havi ng the a struct ute
(GH{ err]) [ er rGteble paganasiyoon, pamapeynds P]fe RAlyRSFIS Patenply whith @av er])
[err] wherei rbé-hbmppohanéry corlsisting ohly of such ubitsrp), er sheydody Beni | ar

br ogedur o5 2 ARRRLRE fod Qinof Btk inits ¥)hol VRS HARg! e RiiferkP! VeI S

wth the avera
formula (ii). The organosilicon compounds may vary from freely

flowing liquids to highly viscous gum-like materials or resinous -selids.
Preferred, at least for cosmetic applications, are the liquid substantially
linear organosiloxane homopolymers and copolymers, for example
those having a viscosity of from 100 to 20000m2 /s, more prefer- ably 500
to 5000mm?/s as these are more easily mixed with other ingredients to
make cosmetic compositions and as they will spread. more egsily onto
the skin.

Organosilicon compounds of the invention which are especially
preferred are those wherein the number of units (i) is limited to a
maximum of 20% of the total number of siloxane units in the molecule.
For maximum efficiency in its U.V. absorbing property it is preferred
that the number of units (i) be limited to 10% or less of the total. The
units of formula (i) may be distributed randomly in an organosiloxane
polymer, they may be end-blocking units of the polymer or they may be
located at the end of the poly-mer and pending in chain of the polymer at
the same time. Units of the general formula (i) are preferably situated
at the end of the organosiloxane polymer forming one or more
endblocking units of the polymer. In the most preferred organosilicon
compounds which are substantially linear polyorganosiloxane
polymers, both endblocking units have a structure represented by the
general formula (i), while all other units are according to the general
formula (ii). The most preferred organosilicon compounds have two
units of the formula (i) and a larger number of units according to the
general formula (ii), e.g. 8 to 90, especially 8 to 40.

The organosilicon compounds according to the invention are
effective in absorbmg ultra violet radiation in the erythemic region (290 -
320nm) which makes them particul-arly suitable for use in cosmetic
sunscreen preparations where absorption in the UV-B region is
particularly desirable. Most preferred for this application are those that
have a maximum absorbance at 300 - 320nm.
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err])[err]

pr 4ceBARe 1997
h the

formura

(5) RC((CHerr])[err]SiQ[err]-R wherein R has the formula [efr
(CH[err]SIO[(CHerr])[err]SiQ[err]-[(CHerr])RSIQ [err]-

wherein R has the formula [err] Conparative Exanple 1 A siml
as described for Exanples. 3 and 4 was used_40 nmake a pol yner
average formula Q[((Herr])[err]SiQ[err]-Qwherein Q has th
[err] 3.3% by vvel,ﬁgt of the total reactlo oduct of unr eact

—

{[4-(2-al | yl oxy) phefPrEamesilicen cpmpoupgs e fana §
endproduct . Coemerallyl, be grepaped b3 the&emchen qﬂramezgmsdsccdemphmidfinr

Exanpl es 3 angd Wageh' 88t 19 is replaced with a unit havmg the general formula

SI(R) a _
2 H @iv)

~with a chromophore of the general formula

1, 1y _O- 2L _CH=C- Ay
C(R )=CH-(CR£n o 66R2H2 CH=C-[C(O)OR"], (iii)

These chromophores are in themselves novel compounds and the

invention therefore includes in one of its aspects a compound of the
formula

C(R‘)sCH—(CR‘& n-o-CSR;H'z-CH=C-[_C(O) 0R3]2 (iii)'

wherein R! is a hydrogen atom or a C1.5 alkyl group, R2is a
hydrogen atom, a C;.5 alkyl group or a group OR1, R3 is a C;.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated carbon-carbon triple bond and the two R2
groups are linked to the two meta-positions and to the para-position of
the aromatic ring in relation to the ester containing group.-

Compounds of the general formula (iii) may be prepared e.g. by
reacting a hydroxy or dihydroxy benzaldehyde with halogenopropyne,
followed by a further reaction with a diester of malonic acid. The first
reaction is preferably carried out in the presence of a suitable solvent,
e.g. acetone, preferably at reflux temperatures. The presence of a
catalyst is also preferred. The second reaction is also preferably carried
out in the presence of a solvent, e.g. toluene at reflux temperatures. The
final product of formula (iii) is a light brown crystal.

- The invention also includes a process for the preparation of
organosilicon compounds of the kind specified herein, which comprises
reacting together
(A) a compound of the general formula :

C(R')=CH-(CR') | =0-C FH,~CH=C-[COIOR], (i)
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make a polynmer with the average fornula -
(CHerr])[err]SIOSi(CHerr])Z-Osi(CHerr])[err], wherein Z hds th':jfmm
- 15- [err] Conparative Exanple 3 Conmercial ly avail abl e Pars¢l JMCX was
used which has the formula CHerr]-O-err]Herr]-CH=CHC(O .
" UV Absorption Tests Conparative Exanple 1 and Exanple 1 were tested
for- their absorption atﬁ:jO_Onm(E 1% cm. To this effect the_sanples were

di ssol ved in tet PReFaRRIria hiiemgenatomsonaden-a alkyseropp: &7 ism 211
hydrogen atom, a Ci.5 alkyl group or a group OR?, R3 is a Cy.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated triple bond and the two_R2 g"roups are linked
to the two meta-positions and to the para-position of the aromatic *:ing‘in
relation to the group
-CH=C-{C(O)OR3}2 and
(B) an organosilicon compound having at least one unit-of the general
formula

- Oq__SHR, iv)

3-23
2

any other units present in the organosilicon compound being those
represented by the general formula

R-SI0,.p, (i)
: 2
wherein R, R", a and b are as hereinabove defined.

The reaction is preferably carried out employing stoichiometric
proportions of (A) and (B) or a slight stoichiometric excess of (A).
However, a stoichiometric deficiency of (A) can be employed if residual
silicon-bonded hydrogen is desired in the product.

Alternatively polymeric organosilicon compounds of the invention
can also be obtained by first preparing the corresponding hydrolysable
silane, employing in place of the organosilicon compound (B) the
corresponding SiH containing silane (C) which has the general formula

I Z3oSiR)H () .

wherein R is as defined above, Z is a hydrolysable group, preferably
alkoxy having 1 to 8 carbon atoms and x has a value of 0, 1 or 2.

The silane (D) resulting from this reaction may be submitted
thereafter to cohydrolysis with a further hydrolysable silane or
equilibration with (E) cyclic or (F) linear polyorganosiloxanes consisting
essentially of units of the formula (ii). Silanes (D) which can be used in
this method are novel in themselves and are included in the scope of the
present invention. Silanes (D) have the general formula



whi | e Conpar ative Exanple 1 only gaVe a value of 83. This sh vva t-hat—t-he

organosi | i con conpounds according to the invention are bettef BHAUMACEMENT SHEET

prior art. Stability and water resistance Each sanpl e was te$té&d and Tourd
satisfactory in view of the stability to UV radiation and it$ es" %szgho
washing off with water. Skin Penetration Tedts Invitro penetfajion 't

were carried out on rat skin. The sanples were dissolved in |et
at a concentration of 10% and this was applied to the skin pt a dosage of

30 [err]l per_b5 crr[ err] and enetratlon was checke nours. After
the test the genetifdir-&{R &v BaHpy Che iﬁr‘# oﬁﬁb amtint  of
material on the skin surface, t e horny Iayer I n the upper part of the

skin, in the |ower arI heoskian,and in the ch vitro). This was
tested by wiping ﬁa&l %3 ?éingvéazﬁ R TR aﬁe‘f@%ﬂé@‘fﬁat erial and
placing it in a glass vial, followed by stripping the cleaned skin several
“times with adhesi Thusajpm more detail, the process compri_ses

I) the preparation of a hydrolysable silane by reacting a silane of the
general formula

Zs.xSi(Rg)-H )

‘wherein R represents a C;.g alkyl or aryl group, Z is a hydrolysable-
group and x has a value of 0, 1 or 2,

with a compound of the general formula

C(R’)sCH-(CR‘L n-o_-csnzzuz-cmc-['cm) OR®], (iii)

wherein Rlis a hydmgén atom or a Cj.5 alkyl gx_-oup, R2isa
hydrogen atom, a C3.5 alkyl group or a group OR1, R3 is a C;_5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated triple bond and the two R2 groups are
linked to the two meta-positions and to the para-position of the .
aromatic ring in relation to the group -CH=C-[C(O)OR3];, and

II) - submitting the hydrolysable silane to cohydrolysis or equilibration
with cyclic or linear polydmrganosﬂoxanes consisting essentially
of units of the formula

R'bSi04_b (ii)
2

wherein R" represents a hydrogen atom a monovalent Cj.g

hydrocarbon or halogenated hydrocarbon, and b has a value of 0, 1,
2o0r3.

Z is preferably an alkoxy group having from 1 to 8 carbon atoms.

As concerns the cohydrolysis, s_uch feaction will conveniently be in
conjunction with other hydrolysable silanes (e.g. diorgano-
dihalosilanes, or diorgano-alkoxysilanols, etc.) or with siloxanes



to renove the horny layer and placing t he tapes in a second glasg_vjal; The

stripped skin was then divided in an upper and | ower part. ) i{ff” -
was honogeni sed in 10m of tetrahydrofuran and placed in a }hiTd ) _"JE‘,!'_'wﬁﬁ!f;ff’;fr
while the lower part was treated separatelypin the same way aphd placed Tn &

fourth vial. The chanber |iquid was then placed in a -16f - fif § MAR ©97
the chamber rinsed wt etr ahydr of uran whi ch was,.al so add o the vial.
The content of egewﬂ!'&’é‘hw gﬁﬁzgér?ﬂ%('égtpavétdégyaﬁ"fﬁ't -\ ImeO e e sas

and anal ysed by pogdipetholsildaafes). qui d chromat ography. Th referred

materials are those where the anount of penetration in-the lower skinis
i ni mal. The 1 eSYLt n BA%eth PBoRhiN Eh Hibdet OF thedliRek! BPYSaCh. are
polydiorganosiloxanes, cyclic siloxanes will conveniently kave the
general formula [R2Si0],, wherein n has a value of from 3 t6-9;
and linear polydiorganosiloxanes are usually used as end-blocking
units, and will be short chain triorgé.nosiloxane end-blocked
polydiorgano-siloxanes (in the shortest form hexa- -
organodisiloxane [R3Si-O-SiRz)).

This alternative process involves thus technique which is known
per se.

‘In order to obtain the particularly preferred polymeric
organosilicon compounds of the invention the reaction is carried out in
such a way that in the reaction product at least one siloxane unit and no
more than 20% of the total number of siloxane units has a structure
according to formula (i). This may be achieved by reacting polymeric
organosilicon compounds (B) which have a maximaum of 20 mole %
silicon-bonded hydrogen atoms, with stoichiometric amounts of
compound (A). Excess amounts of (A) may also be used in this case. If
residual SiH groups are desired in the organosilicon compound product
less than stoichiometric amounts of compound (A) may be employed.
The particularly preferred polymeric organosilicon compounds of the
invention may also be obtained by reacting polymeric organosilicon
compounds (B) having more than 20 mole % silicon- bonded hydrogen
atoms, with less than stoichiometric amounts of compound (A). Most
preferably, however, organosilicon compounds (B) are employed which
are polydiorganosiloxanes endblocked with diorganohydrosiloxane

units provided the siloxane has a minimum chain length of 10 silicon
atoms. :

The reaction between (A) and (B) may be carried out employing
known procedures for the addition of silicon-bonded hydrogen atoms to
groups containing aliphatic unsaturation. Thus, such reactions are
generally catalysed by a platinum group metal or a compound or
complex of such a metal. Examples of catalysts which may be employed



Table I: Skin penetration values in % Exanpl e Ski n m&ggmgﬁymﬁ‘r
Lower Chanber surface |ayer skin skin |'i qui d} G

1.6 7.5 0.2 <0.1 4 73.7 24.0 : 2

<0.1 5 89. 4 6.7 3.5 9.4 <0.16 "1 3R ol
3.2 0.9 0.4 '<Olcorrp } 889 6.L 3.

1.7 <0.1 Co p <0.1
Conp. 3 ipothe g’-pachsn(between (@)and (8) mzplehnum on ?rb% e Bt

material s aCé-tQéﬁBplﬂuhQ: atld, Iplaﬁﬂhnpacémacémw.emhpbéxe@mﬂﬁwmhnt he skin
than prior af dom rrc%fés itk unsaturated compounds e.g. olefins and vinyl

siloxanes, complexes of rhodium and palladium compounds and

complexes of platinum compounds supported on inorganic substrates.

The addition reaction may be performed at reduced, atmospheric or

increased pressure. It is generally preferred to employ a solvent e.g.

toluene or xylene in the reaction mixture although the presence of a

. solvent is not essential. It is also preferred to carry thereaction out at
elevated reaction temperatures e.g. from about 50° C.uf) to the reflux
temperature of the reaction mixture.

The organosilicon compounds of this invention have similar UV
absorbance characteristics to those disclosed in the prior art. They are
useful as agents for preventing sunburn and are thus useful in skin
care and hair care applications. They may be applied per se to the skin
or hair but are more preferably formulated into cosmetic compositions
with, for example, inert carriers e.g. solvents such as water, ethanol,
isopropanol, glycerine and mineral oil and cream base materials such
as stearic acid, propylene glycol, beeswax and cetyl alcohol. Other
conventional ingredients e.g. perfumes and known U.V. absorbing
substances may also be included in the formulated compositions. The
organosilicon compounds of the present invention are also useful in the
coating of substrates e.g. wood, plastics or metal, to which they may be
applied either per se or as additives to coating compositions or they may
be incor- porated as addit-ives in plastics materials.

The following examples, in which parts and percentages are
expressed by weight illustrate the invention.

Example 1

Preparation of propanedioic

{ [4- (2-propynyloxy)phenyl)methylene} -diethyl ester (the most
preferred compound).

To a stirred suspension of 4-hydroxybenzaldehyde (425.8¢) and
K2COs (807.6g) in acetone (2,960ml) at reflux temper-ature of about 60° C
under a nitrogen atmosphere, was added dropwise 3-bromo-propyne
(502.4g) over a period of 2 hours. The reaction was heated at reflux for 3



Clains 1. An organosil oxane conpound having at |east one un tHEﬁ-A@&‘PéENT SHEET
general formula [err] any other units present in the said sjljoxanes bel ng
those represented by the general forrmula [err] wherein Rr priesq4n BAR 1997
Clerr] alkyl or an aryl group, Rerr] is ydrogen atomor] g (Jerr] al kyl
group, R2 is a hydrogen atom a ([err] alky®t™ group or a grdqup ORferris
Rerr] isa derr] al kyI group, R’ represents a hydr ogen atljom a m)noval ent

Clerr] hydronmrbchmms Mmdampmag.lmum«a redekwmmazture of 0, 1
or 2, b has vsrceg e exoflls ot ?r@ﬁ&v@dvﬁd‘ﬂrd%he& g@Vbral (tfm@
provi ded that the err (s err rou the two R err
groups are | Wil acetonen dher a8 Was ‘Pi'é'-g ‘li&ﬁ'%lsrﬁ?tl%uﬂ@si tions

in relation bpNdRCOzamd N‘a‘ﬁcmﬁ(e@@b&s r;ilia[serwis extracted with diethyl
ethér. The combined organic extracts were dried over NagSQy4, filtéred
and concentrated to a volume of 1 litre. The solution was kept in the
refrigerator overnight. The crystals were filtered out and washed with
cold diethyl ether. The filtrate was kept in the refrigerator and some
more crystals were formed and removed. This proceduge was repeated 3
times resulting in 1,385.26¢g of 4-(2-propynyloxy) benzaldeliyde in 83%
yield. The material was ana]ysed by gas chromatography, and shown to
be 99.9% pure. Infrared and mass spectroscopic analys;s confirmed the
structure.

The resulting compound (449.2g) was added in small amounts to a
stirred solution of diethyl malonate (448.5g), piperidine (23.84g), toluene
(1,400m1l) and acetic acid.(59g) at about 50° C. The acetic acid had been
added in three equal portions after 1, 1.5 and 2 hours respectively. The .
reaction mixture was heated to reflux. After four hours the mixture
‘was allowed to cool to room temperature and washed with saturated
aqueous solution of NaHCOg3 and NaCl, dried with NasSOy4, filtered and
concentrated, giving 853.4g of a dark brown oily product. Diethy! ether
(458ml) and n-hexane (358ml) were added and the solution kept in a
refrigerator overnight. The solution was filtered, giving 564.8g of light
brown crystals (67% yield) having a melt-ing point of 45.5 to 48° C.
Recrystallisation in ethanol and n-hexane yielded 543g of the title
compound as light brown crystals. Analysis revealed a melting point of
48.5 to 49.5° C and a purity by capillary gas chromatography of 99.9%.

Example 2

Préparat'mn of propanedioic _
{ [4- (2-propynyloxy)phenyllmethylene} -dimethyl ester

The procedure of the above method was repeated except that
dimethyl malonate was used instead of diethyl malonate.

Example 3
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2. An organosil oxane conpound according to Claim1l wherein a Y-y
all R and R' groups are nethyl groups. 3. An organosil ozane

OE u
:according to Claim1 or 2 wherein each Rlerr] is selected fr had{]g@a"w

met hyl and et hyl . -18- 4. An organosi i$xane conpound accprying to
anyone of the preceding clains wherein af*Yéast one Rlerr] gfoup is a
hydr ogen, the ot her being hydrogen, nethoxy or ethoxy. 5. An '

conpound accor dbg@ft §4ai2/prapynlyletydpheryliniethylene) dicthiybester Rierr] is
TEL L o s il 6 0GR PR i e i (1
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10mpc SiH groups (3.62% SiH) were then added dropwise after a

platinum complex was also added, giving 10~ mole of Pt per mole ofSiH -

of the hydro-siloxane. The mixture was heated to reflux and maintained -

until all SiH had disappeared of the infrared spectroscopic analysis. It

was then allowed to cool to room temperature. The toluene was then

evaporated to leave after washing 16.5g of a slightly brown polymer

having the average structure - '

R-[(CH3)9Si0]20-R, wherein R has the formula

{OI0C,Hs
—cn:cn—cuz—oc;-::c\

C(O)OC,He

Only 1.6% by weight of the total reaction product of unreacted {[4-(2-

propynyloxy)phenylimethylene}-diethyl ester was present in the
endproduct. '

Example 4

10g of { [4-(2-propynyloxy)phenyllmethylene}-diethyl ester
were dissolved in 10g of toluene and heated under nitrogen to about 80°
C. 13.2g of a hydrosiloxane having a degree of polyme- risation of 100
and 20mpc SiH groups (8.43% SiH) were then added dropwise after a
platinum complex was also added, giving 10-4 mole of Pt per mole of SiH
of the hydro-siloxane. The mixture was heated to reflux and maintained
until all SiH had disappeared of the infrared spectroscopic analysis. It
was then allowed to cool to room temperature. The toluene was then
evaporated to leave after washing 21.2g of a hazy, very viscous polymer
having the average structure :

.(CH3)3SiO-[(CH3)25i0]79-[(CH3)RSiOl20-Si(CHg3)3

wherein R has the formula

o . RO0CH,
—CH=CH—CH2—0—©>——CH=C\ -

C(O)OC,He



clainms which is a substantially linear or cyclic diorgan
8. An organosil oxane conpound according to anyone of the
*wherein the group -C(R[err])=CH (CR[err]) -O occupies t
the aromatic zing in relation to the groupM_CH:C[C(O)OQ[
both groups R err] occupy the neta-positions on the aro
relation to the group -CH=C[C(O OR[err]][err]. 9. An org Xar
conpound accordi ng to anyone of the preceding clains wherlgin the nunber of

units (i) islimted to a maxi WW total nunber of silozane
units in the nmol ecule. 10. An organosrlozane conpound accordi ng to anyone
of the precedin | & 8 wherein the nu r, of, units (J e limted to 10%
or Iesspof t he ? i a,qmggcityfesbﬁﬁ Sgscn'[g%s fortE_xamples(ﬁ ;.ng 4 were used to ’
make polymers with the average formulae T
(5) R-{(CH3)2SiO]2-R wherein R has the formula

- CLOI0CH,
-—CH=CH—CH2—-OCH—‘ 4

C(OIOC,H

(6) (CH3)3SiO-[(CH3)2SiO)-[(CH3)RSiO)e-Si(CHg)s

wherein R has the formula
- | | S(0I0CHs
—CH=CH—CH2—O—©—CH=C\
C(0)OC,He

Camparative Example 1
A similar procedure as described for Examples 3 and 4 was used to
make a polymer with the average formula
Q-[(CH3)2SiOl20-Q
wherein Q has the formula

: ' /C(O)Oczﬂs
—CHz——GHz—CHz—O—©-—GH=C\

C(O)OCH,

3.3% by weight of the total reaci:ion product of unreacted
{ [4-(2-allyloxy)pheny1]methylene}-diethyl ester was present in the
endproduct.

Comparative Example 2
A similar procedure as described for Examples 3 and 4 was used to
make a polymer with the average formula ;

(CHg3)gSiO-81(CH3)Z-0Si(CHg)g,
wherein Z has the formula



- 19 - 11. An organosil ozane conmpound accordi ng to anyone pf
clains wherein units of the general fornmula (i) are situatigd
st he organosi | oxane conmpound. 12. An organosil oxane conpoupd
anyone of the preceding clainms having tmo d- bl ocki ng
and from8 to 90 units of the general fort a(||) 13.7 A
formula C(Rlerr])=CH (CRerr]) -O (err errlHerr]-
CH=C-[C(OOR[err]][err] — Hgdﬂ_)_ %_e dH-*-é-la-élm@ n atomor a
C err] al kyl group, R[errfls a% roge d err] alkyl .
group OR[err], Rerr] is a Clerr] alKkyl group and n has a val GREFLAGEMENHSHEET
to 6, provided that the group containing the unsaturated carbonFcarbon
tla- AN
e doTlpR°KD7

~triple bond and the two Rlerr] groups are linked to the two
and to the para-position on the aromatic , ring in rgl ation to
contal ning group.

Commemally avaﬂable Parsol MCX was used which has
- formula

CI-Lg-O-CsH4-CH=CH-C(O)OC3H17.

UV Absorption Tests

Comparative Example 1 and Example 1 were both tested for their
absorption at 300nm (E 1%,cm). To this effect the samples were
‘dissolved in tetrahydrofuran. Example 1 showed an absorption of 211
while Comparative Example 1 only gave a value of 83. This shows that

the organosilicon compounds according to the invention are better than
the prior art.

Stability and water resistance
Each sample was tested and found satisfactory in view of the
stabﬂ:ty to UV radiation and its resistance to washing off with water.

Skin Penetration Tests

Invitro penetration tests were carried out on rat skin. The samples
were dissolved in tetrahydrofuran at a concen-tration of 10%, and this
was applied to the skin at a dosage of 30 ul per 5 cm? and penetration
was checked after 16 hours. After the test the penetration level was
inspected by measuring the amount of material on the skin surface, in
the horny layer, in the upper part of the skin, in the lower part of the
skin and in the chamber (vitro). This was tested by wiping the surface to
remove all non-penetrated material and placing it in a glass vial,
followed by stripping the cleaned skin several times with adhesive tape'
to remove the horny layer and placing the tapes in a second glass vial.
The stripped skin was then divided in an upper and lower part. The
upper part was homogenised in 10m] of tetrahydrofuran and placed in a
third vial, while the lower part was treated separately in the same way
and placed in a fourth vial. The chamber liquid was then placed in a



14. A silane having the general fornula Z3-xSi (R)()-C(R[err]):u-aﬁip&&fwg% SHEET
-OCRerr]H-CHCG[COORerr]] (Vi) wherein R Rerr], Rrfr], Rerr]
and n are as defined above, Z is a hydrol ysabl e group and x hasl atvhMAR 97
0, 1 or 2. 15. A process for the preparation of the organosilfi gon conpounds
of claim1l which conprises reacting toget'ﬁksr' (A) a conpound qf tThe generat

formula C(Rlerr])=CH(CR err])[err]n- 0 Clerr]Rerr]Herr]-

C(O R[ err] ][ fifth vial, the chaniber ainsed] with] tamabydmﬁux;ewhmbmwahoC[err]

al kyl group, g g?gdgtﬁ%r&lhydrogen atom a ([err] alkyl group or a group
rl 1s a

OR[err], Rer rr] alkyl . -20- group and n has a value of from1l
to 6, provi d,g,g that the gr tai.njng t unsat ur a &ed triple bond and the
- two R2 groupsbgre of the vials Was then extracte with tetrahydrofuran

and a.na.lysed by high performance liquid chromatography. ‘Thé mast
preferred materials are those where the amount of penetration irr the
lower skin is minimal. The results, based on an average from 2
experiments each, are shown in Table 1. '

Table I Skin " Jues in %
Example Skin Horny Upper Lower Chamber
: surface layer skin . skin liquid
3 907 16 .5 0.2 <0.1
4 73.7 24.0 2.1 02 <0.1
5 894 6.7 35 04 <01
6 98.5 32 0.9 04 <0.1
Comp. 1 889 6.1 3.3 17 <0.1
Comp. 2 522 68 78 3.2 <01
Comp.3 463 3.0 8.5 2.8 9.4

It is clear that materials according to the invention have less
penetration through the skin than prior art materials.




to the two neta-positions and to the para-position of the argmatic ring in
relation to the group CH:C-[C(O)CR[err]][err] and (B) 4 I Con
- conpound havi ng at one un| [ ©of the general fornmula [LMWQ@EH
units present int m corrpou_ bei ng t hose eLresent ed by the
general formula. [e * ;. a and'b are as herei hapovkeTMAR n99y. '
16. A process accordl ng to al m 15 wher ei n stoichionetrjc}proportions

(A) and (B) or a slight stoichiometric excess of (A) are used. 17. A
process for the preparation of the organosilicon conpounds—ef._claim1,
whi ch conprises subnitting a hydrol ydﬂ@ﬁsi | ane of claim14 to
cohydrolysis with a further hydrolysable silane or submtting it to

1. An organosiloxane compound having at least one unit of the
general formula

| CCI{R = CH_(CR'Y —O— —CH=C- ; i
03_-2§S”R’a C(R')=CH (caz)n o) cﬁm‘an_-l2 CH=C [_c{oy,cn:j2 (i)

any other units present in the said siloxanes being those represented by
the general formula

R;Sioﬂ (ii)
.2

wherein R represents a C;.g alkyl or an aryl group, Rlisa
hydrogen atom or a C;.5 alkyl group, R2? is a hydrogen atom, a C1.5 alkyl
group or a group ORI, R3 is a C;.5 alkyl group, R” represents a
hydrogen atom, a monovalent C;.g hydrocarbon or halogenated
hydrocarbon group, a has a value of 0, 1 or 2, b has a value of 0, 1, 2 or 3
and n has a value of from 1 to 6, provided that the
-C(R')=CH-(CR') -O-
2'n

_group and the two R? groups are linked to the aromatic ring at the para-

and both meta-positions in relation to the group -CH=C[C(O)OR3]s.

2. An organosiloxane compeund according to Claim 1 wherein at
least 80% of all R and R" groups are methyl groups.

3. An organosiloxane compound according to Claim 1 or 2 wherein
each R! is selected from hydrogen, methyl and ethyl.



equilibration with a cyclic or”m,ﬂ%ﬂ,mwmumpanosi | oxane ekh
units of formula (ii) as given* ne s LY8.A cosnetic or{ & coating
:conmposi tion conprising an organosil oxane conpound according {t g aﬂy‘bMARO@W
Clainms 1 to 12. 19. The use of an organosiJpoxane conpound agcdrdi ng to
anyone of Clains 1 to 12 as absorber for tHe ultraviolet Ii : -
AVENDED CLAI NS [received by the International Bureau on 2 92
(02.10:92); 4éri gAnadrgangsilotane compoundrancardinggtocanyone ofithepgeceding page

11. An organggy; ' t: f bng cl ai ns
wher el n_un { S PRErAR MAAR, ShE PO piotp 18 YRRt SHREBARETD 110
or ganosi | oxazér JRethoxy or ethoxy. .

5. An organosiloxane compound according to anyone of the preceding
claims wherein R3 is methyl or ethyl.

6. An organosiloxane compound according to anyone of the preceding
claims wherein each R! and R2? group is hydrogen. .

7. An organosiloxane compound according to anyone of the preceding
claims which is a substantially linear or cyclic diorganosiloxane
polymer. : '

8. An organosiloxane compound according to anyone of the preceding
claims wherein the group
~C(R')=CH-(CR!) ~O-
2 n
occupies the para-position on the aromatic ring in relation to the group
-CH=C[C(O)OR3]z, and both groups R2 occupy the meta-positions on the
aromatic ring in relation to the group -CH=C[C(O)OR3]..

9. An organosiloxane compound according to anyone of the preceding
claims wherein the number of units (i) is limited to a maximum of 20%
of the total number of siloxane units in the molecule.

10. An organosiloxane compound accor&ing to anyone of the
preceding claims wherein the number of units (i) be limited to 10% or
less of the total number of units.



.general formula (ii). 13. A conpou of the"fofmil a CRgrr
n-O-Cerr]Rerr]Herr]- G—hC—[C(O)OQ[err]][eraé (igi) wherein Rer
~is a hydrogen atomor a (ferr] alkyl group, "Rferr] is a hydrogematrom a
Clerr] alkyl group or a group ORlerr], Rerr] is a err] alkyl group and n
has a val ug of 1f1romnloil; garfosiloxane dpdtﬁidd hb&rdtmglmmemmab@cedm k d
unsaturated carban-carbon tri t [r e nke
to the two rretaf’? ?’ﬁﬁgmaﬂﬂﬂfc?ftt{ﬁg %gﬁalp@?f: %et%{@gétfegrﬁttﬁi gin
relation to th@fd.hbeorgamsﬂomngcgm]mpndm A sil ane havi ng the general
formul a

Z3- xSi (Rx) - C(R[err]) =CH (CR[err]) - OC[err]R[err]H[err] CH=C-[C(OORerr]][e

rrj (vi) wherein R, Rerr], Rerr], Rerr] and n are as defined above,

" Zis a hydroly rou X _has a vaI e of 0 rocess for
the preparati ofﬁcb)f % %&b%ﬁ?ﬂ’?lap@ E%b‘g&ﬁ tinyone of the preceding

claims having two end-blocking units of formula @) and from 8 to 90

units of the general formula ().

’ . . _/,’
navi ng o ena bl ocki ng. ot 15 of | n!“\“ﬂ\\l \f\m\“\ o tshto 90‘3\2’\“? i LFE‘Z
)

13. A compound of the formula

c(n‘).ca_(cn")z -0~ csnzzH -CH=C- [C(O)OR:"] (iii)

wherein R! is a hydrogen atom or a C;i.5 alkyl group, R2is a
hydrogen atom, a C1.5 alkyl group or a group OR?, R3 is a C;.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated carbon-carbon triple bond and the two R2
groups are linked to the two meta-positions and to the para-position on
the aromatic ring in relation to the ester containing group.

14. A silane having the general formula

23 Si(Re) G (R') = CH-(CR)) ~0-C _R2H, -CH=C-[C(0)OR’] i)

wherein R, R, R2, R3 and n are as defined above, Zis a
hydrolysable group and x has a value of 0, 1 or 2.

15. A process for the preparation of the organosilicon compounds of
" claim 1 which comprises reacting together

(A) a eompoﬁnd of the general formula

C(R')=CH-(CR") ,~O-C RH, ~CH=C-[C(0) OR’], (iii)

wherein R! is a hydrogen atom or a Cy.5 alkyl group, R2is a
hydrogen atom, a Cy.5 alkyl group or a group OR1, R31is a C;.5 alkyl



—— —_— )
?L?inm; whi ch conprises reacting toget Hm"”ﬂ'"ﬂmmnnd of _t REPIGXOEMENT SHEET

.C(Rlerr]).CH(CRerr])[err]n- OC[err]R[err H[err"] G:H:C-[C(Od {r]%ﬁ‘l&%
(iii) wherein Rerr] is a hydrogen atomogoa Clerr] -alkyl gfoyp ﬂ[ ] %
a hydrogen atom a (err] alkyl group or err]

Cerr] alkyl

is a

group ORlerr],
group and n has a Value of from 1 to 6, provided that the groul

containing the unsaturated triple bond and the two R2 groups are linked
- to the two meta-positions and to the para—posltmn of the aromatic ring in

relation to the group
-CH=C-[C(O)OR%}2 and

~

(B) an organosxhcon compound having at least one umt of the general
formula

-

OuSIHR a iv)

2

any other units present in the organosilicon compou.ndé being those
represented by the general formula

R;Sio,,,b (i)
2

wherein R, R", a and b are as hereinabove deﬁné¢

16. A process according to Claim 15, wherein stoichiometric
proportions of (A) and (B) or a slight stoichiometric excess of (A) are
‘used.

- 17. A process for the preparation of the organosilicon compounds of
claim 1, which comprises submitting a hydrolysable silane of claim 14
to cohydrolysis with a further hydrolysable silane or submitting it to
equilibration with a cyclic or linear polydiorganosiloxane exhibiting the
units of formula (ii) as given in Claim 1.

18. A cosmetic or a coating composition comprising an
organosiloxane compound according to anyone of Claims 1 to 12.

19. The use of an organosiloxane compoun_a according to anyone of
Claims 1 to 12 as absorber for the ultraviolet light.
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AMENDED CLAIMS '
[received by the International Bureau on 2 October 1992 (02.10.92);
original claim 14 amended; remaining claims unchanged (1 page)]

11. An organosiloxane compound according to anyone of the preceding
claims wherein units of the general formula (i) are situated at the end
of the organosiloxane compound.

12. An organosﬂoxéne compouﬁd according to anyone of the preceding
ciaims having two end-blocking units of formula (i) and from 8 to 90
units of the general formula (ii).

13. A compou.nd. of the formula

C(R")sCH—(CFt:A o~ O-C RH -CH=C-[C(O)OR®], -

wherein Rl is a hydrogen atom or a C1.5 alkyl group, R2is a
hydrogen atom, a C;.5 alkyl group or a group OR!, R3is a Cy.5 alkyl
group and n has a value of from 1 to 6, provided that the group
containing the unsaturated carbon-carbon triple bond and the two R2
groups are linked to the two meta-positions and to the para-position on
the aromatic ring in relation to the ester containing group.

14, A silane having the general formula

; oMo eRTY O —CH=C - .
Z3 ,Si(R,)-C(R')=CH (CR) -0 cstzH2 CH=C ICIO)OFP]?_ i)

wherein R, R1, R?, R3 and n are as defined above, Z is a
hydrolysable group and x has a value of 0, 1 or 2.

13. A process for the preparation of the organosilicon compounds of
claim 1 which comprises reacting together

(A) a compound of the general formula

C(R‘)-CH-(CR’£ n-O-CGR"’sz-CH.:C-Z_IC(O)ORalz (il

wherein Rl is a hydrogen atom or a C;.5 alkyl group, R2is a
. hydrogen atom, a C;.5 alkyl group or a group ORI, R3isa C;.5 alkyl
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- ORGANOSILOXANES FOR USE AS SUNSCREEN AGENTS

STRACT

Novel organosiloxane compounds have at least one unit (i),
"any other units being present in this organosiloxane are
- (ii1), wherein R is a C,, alkyl or aryl, R® is H or a C,,
alkyl, R?* is H, C,; alkyl or OR!, R® is a C, ; alkyl, R’’ is
H, a monovalent C, , hydrocarbon or halogenated hydrocarbon
group, a is 0, 1 or 2, B 0, 1, 2 or 3 and n 1 to 6,
provided the group (1) and the two R? groups are linked to
the aromatic ring at the para- and metal-positions in
relation to the group -CH = C[C(O)OR?],. The compounds are
useful as UV sunscreens. Compositions containing them are
also included.



