PROCESS FOR MAKI NG Si -H FUNCTI ONAL SI LOXANE OLI GOMER

The present invention relates to a nethod of nmaking
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between a silicon hydride conmpound and a cyclic

sil oxane oligonmer in the presence of a Lewis acid that

is capable of interacting with the hydrogen of the
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cyclic siloxane oligoner thereby facilitating the

insertion of a _.siloxane oligomer n t '
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cohydrolysis of chlorosilanes, heterocondensation of organofunctional silanes,
cationic polymerization of cyclosiloxanes in the presence of tetramethyldisiloxane as
a chain stopper or by end-capping of silanol stopped oligosiloxanes with
dimethylchlorosilane. Such current processes to make Si-H functional siloxane
oligomers’ produce siloxane oligomers with high polydispersity. To date it has been

difficult to prepare mono-Si-H functional or telechelic Si-H functional siloxane

oligomers or siloxane oligomers with narrow polydispersity.

One process to produce Si-H functional siloxane oligomers with narrow
polydispersity  is an  anionic  ring  opening  polymerization  of
hexamethylcyclotrisiloxanes and subsequent quenching of lithium silanolate with
chlorodimethylsilane. However, this process is very difficult to conduct at an

industrial scale.

In spite of the foregoing developments, there is a continuing search for new reaction
for preparing Si-H functional siloxane oligomers that will improve reaction’s

polydispersity.



One process to produce Si-H functional siloxane
oligoners with narrow polydispersity is an anionic
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segment is generally a short chain polymer molecule including a small plurality of

monomer units, e.g., dimer, trimer, tretramer, and even up to dodecamer.

Further, the processes for making the Si-H functional siloxane oligomers of the
present invention may be used in or to provide for the production of compositions
such as, for example, siloxane foams, siloxane coating, hyperbranched silicone
polymers, cross-linked siloxane networks and gels as well as other silicone and

siloxane molecules exemplified herein.
' DETAILED DESCRIPTION OF THE INVENTION

The present invention represents the discovery of a new type of reaction for silicon
hydride bearing molecules to produce a Si-H functional siloxane oligomer.
Generally, the reaction may be characterized as between a silicon hydride moiety with
a cyclic siloxane oligomer compound. This reaction may be characterized as a

telomerization reaction.
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alkyi&ﬁloﬁ&@ﬁ%x%nes arylcyclopolysiloxanes, alkylarylcyclopolysiloxanes and

mixtures  thereof, such as, for example, hexamethylcyclotrisiloxane,
trimethylcyclotrisiloxane, triphenyl-trimethylcyclotrisiloxane

hexaphenylcyclotrisiloxane and trimethyl-tris(trifluoropropyl)cyclotrisiloxane.

Cyclic siloxane oligomers are generally represented as
R1 o R2
O A
2_8Si" Si—R
o
\Si 7~
R1 ‘RZ

where R' and R? may be independently selected from hydrogen or the group of one to
twelve carbon atom monovalent hydrocarbon radicals that may or may not be
substituted with halogens (halogen being F, C1, Br and I), e.g., non limiting examples
being fluoroalkyl substituted or chloroalky! substituted.
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1,1, 3,3-tetranet hyl di si |l oxane (HS1Me OSi Me2H)
1,1, 3, 3-tetraphenyl di sil oxane (HSI Ph20Si Ph2H),
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wherein M is B, Al, Ga, In or TI; each R? is independently the same (identical) or
different and represent a monovalent aromatic hydrocarbon radical having from 6 to
14 carbon atoms, such monovalent aromatic hydrocarbon radicals may have at least
one electron-withdrawing element or group such as, for example, —CF3, -NO;, or —
CN, or substituted with at least two halogen atoms; X is a halogen atom; x is 1, 2, or
3; and y is 0, 1 or 2; with the proviso that x +y =3. Particularly useful Lewis acid

catalysts include Lewis acid catalysts of Formula (II)
BR’xXy )

wherein each R® are independently the same (identical) or different and represent a
monovalent aromatic hydrocarbon radical having from 6 to 14 carbon atoms, such
monovalent aromatic hydrocarbon radicals preferably having at least one electron-
withdrawing element or group such as —CFs, -NO; or —CN, or substituted with at least

two halogen atoms; X is a halogen atom; x is 1, 2, or 3; and y is 0, 1 or 2; with the



electron orbital shell. The ability of any particular
Lewis acid to catalyze the new reaction of the present
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control Vlsc051ty, rate of t%e react ﬁ)n and g}t{gtﬂ’s rm1c1%ly of the process. Suitable
solvents include aliphatic hydrocarbons, aromatic hydrocarbons, halogenated
hydrocarbons, as well as oligomeric diorganosiloxanes such as hexamethyldisiloxane

and octamethylcyclotetrasiloxane.

The telomerization reaction between the (= Si-H) moiety and the cyclic siloxane
moiety can be conducted at an ambient or at an elevated temperature depending on the
chemical structures of reagents and catalysts, concentration of catalyst and used

solvent.

This telomerization reaction is generally accomplished in the presence of a Lewis acid
catalyst, such as those described herein. Applicants have been fond that B(CeFs); is
suitable catalyst. This process may occur at room temperature or at elevated

temperatures. The catalyst concentration is as described previously.

The Si-H functional siloxane oligomer produced according to the method or process
of this invention are useful intermediates in the field of siloxane elastomers, siloxane

coatings, insulating materials and cosmetic products.
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at least two hal ogen atons; X is a halogen atom Xx is
1, 2, or 3; and y is O, 1 or 2; with theproviso that x
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PhMe,SiH + (Me,Si0); > PhMe,Si(OSiMes)sH
The first telomer may further react with hexamethylcyclotrisiloxane giving a second

telomer
PhMe,Si(0OSiMe;)sH + (MesSiO)3 - PhMe,Si(OSiMe;)¢H
EXPERIMENTAL

Experimental Procedure: Reactions of the following examples were performed in a
glass 10 ml reactor equipped with magnetic stirrer and a three-way glass stopcock
connected to a nitrogen gas circulating system fitted with bubbler. The reactor was
thermostated on a silicone oil bath. The reactor was purged with nitrogen and known
amounts of substrates and gas chromatographic standard were introduced by means of
tight precision Hamilton syringes using the three-way stopcock through which
nitrogen was flowing. The zero sample was withdrawn by a Hamilton syringe and '
known amount of the solution of B(Cg¢Fs)3 in toluene was introduced to reaction

mixture. Samples were withdrawn at time interval and introduced to Eppendorfer
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solvent. This telonerization reaction is generally
acconplished in the presence of a Lewis acid catal yst
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Tabld EaREGOMR DT Bkainple First tel omer domi nates the pattern

of the process. In the case of nore reactive PhMe2Si H

 he reaction—wthhexarethyltyed ot HSil o4
g ot ol vely R BB T oo
Rel Int '

1 |0 3.21 0 6.92 0 0

2 |20 3.12 3 6.36 8 0.064

3 190 2.78 13.5 6.15 11 0.140

4 1210 2.36 26.5 6.12 11.5 0.38

5 |360 1.83 43 5.72 17.5 0.64

6 | 640 1.18 63 5.11 26 0.92

7 | 1200 |0.451 86 4.29 38 0.84

8 2400 |0.180 94.5 3.56 48.5 0.62

9 |5000 |0.045 98.6 3.49 49.0 0.397

10 | 22700 |minor |>99.5 3.53 49.5 0.333

11 | 29500 | minor |>99.5 3.14 55 0.315

Example 2. Reaction of hexamethylcyclotrisiloxane (D3) with PhMe,SiH. This
reaction was carried out in substantially accordance with the Experimental Procedure

described above. 1.19g of D3 was sublimed on a high vacuum line into the reactor to



PhMe2Si H - (Me2Si O3 - PhMe2Si (OSi Me2) 3H The first
telomer may further react with
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PhMe2Si (OSi Me2) 3H + (Me2Si O3 - PhMe2Si (CSi Me2) 6H
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7 | 1200 |1.24 59.7 1.03 59.4 0.661 0.092
8 2400 |0.565 81.7 0.653 74.3 0.540 0.149
9 |3600 |0.235 924 0.522 79.4 0.312 0.164
10 | 6700 |0.046 98.5 0.498 80.3 0.099 0.078
11 | 10800 | 0.045 98.5 0.496 80.4 0.100 0.079
12 {22500 |0.032 99.0 0.395 84.4 0.059 0.047
Example 3. Reaction of  hexamethylcyclotrisiloxane (Ds) with

1,1,3,3-tetramethyldisiloxane (HMMH) The reaction of D3 with Hyvivi was performed
in concentrated toluene solution using equimolar ratio of substrates and using an
excess of Ds. Amounts of the specific ingredients are set forth in Table 3 for
Examples 3a and 3b. The reaction was carried out in room temperature under
nitrogen in a 10 ml thermostated reactor equipped with magnetic stirrer and a three
way glass stopcock connected to a nitrogen gas circulating system fitted with bubbler.
An amount of D3 was sublimed on a high vacuum line into the reactor which was then

filled with nitrogen gas and an amount of "MM", of ABCR(97%) purified by keeping
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nol of B(C6F5)3 catal yst such that [B(C6Fs) ] was
1.87x10 2 nolkg 1 solution was introduced by neans of

w@2@eaci7’gs on Hami | ton syringe. Tenperature of PEEUS2006/013680

reaction was 24.2 0C. Results are shown in Table 1.
Table 1 - Results of Exanple 1 Exanple 2. Reaction of
hexanet hyl cycl otri sil oxane (D3) with PhMe2Si H This
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an excess of D3. .Anpunts o h cific ingredients
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reaction was carried out in roomtenperature under
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nmeans of Ham |l ton syringes under positive pressure of
nitrogen. An anount of the stock solution of the

Tablg?gg%%ﬁﬁ%of%grgﬁz’%a- in toluene was introduced by a

prepurified toluene were pllaced in the reactar—by

Time [Ds] [MMT] [ PMDMT [ "MD,M™ [ "MDsM" | cyclics

(s) molkg'l molkg’1
1 |o 1.635 1.668 |- - - -
2 |26 0.678 1454 [0.375 ]0.197 0.1086 | 0.0147
3 |52 0.412 - 0435 |0.241 0.1511 [0.0243
4 1102 0.241 1319 [0.518 [0.292 0.190 0.0312
5 |156 0.1285 1.180 | 0.515 |0.304 0.199 0.0362
6 [232 0.1073 - 0.507 | 0.309 0.2021 | 0.0667
7 317 0.0725 1.104 [0.405 |0.268 0.1907 |0.0927
8 [539 0.0527 0983 |0.387 |0.2775 0.1611 |0.1148
9 ]800 0.0413 0925 0345 10.2626 0.1548 | 0.0156
10 | 1130 0.0447 |0.899 |0328 |0.2624 0.1310 |0.188
11 [3560 0.0281 0.497 ]0.1374 | 0.1964 0.0271 | 0.250
12 | 6200 0.0053 0245 |0.0053 |0.1277 0.0105 |0.276
13 | 84000 |- - 0.0006 |0.0241 - -




Ham | ton syri nge.

The tinme of the catalyst

i ntroduction was considered as the zero time of the
WO e@otlives Sanpl es were withdrawn by neans of ManiB10061013680
syringe and anal yzed by gas chromat ography (CGC).
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Comparative Example 4.

Reaction of octamethylcyclotrisiloxane (D4) with

PhMe,SiH. This reaction was carried out substantially in accordance with the

Experimental Procedure described above. 2.87g of D4 and 1.31g of PhMe,SiH were

added by means of Hamilton syringes under positive pressure of nitrogen into the

reactor. Subsequently, 0.0556g (2.17x102 molkg'l) of B(CgFs); catalyst was added.

Temperature of the reaction was 25°C. The reaction was monitored by GC. The

conversions of Si-H and D4 as well as the formation of the expected siloxane

oligomers were not observed even after 20hrs.

The foregoing examples and description are merely illustrative of the invention,

serving to illustrate only some of the features of the present invention. The appended

claims are intended to claim the invention as broadly as it has been conceived and the

examples herein presented are illustrative of selected embodiments from a manifold

of all possible embodiments.

Accordingly it is Applicants’ intention that the

appended claims are not to be limited by the choice of examples utilized to illustrate

features of the present invention. As used in the claims, the word “comprises” and its
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differing extent such as for exanple, but not limted
thereto, "consisting essentially of and "consisting
wW@DR005/1Y¥78% € necessary, ranges have been suppl i BAT/USI006@13680

ranges are inclusive of all sub-ranges there between.
It is to be expected that variations in these ranges
w || suggest thenselves to a practitioner having

gramif] 5@da[‘ %ﬂaﬁkl lelchl'Dy til® sfibtedn dndhiacledn phraks @ﬁdwrymg and
dedi cat ed he public, those vgrlatlons shoul

differpgssitdit sude as: forsaxamwie, thyt pet Hpts élr&prw tCH)élSlaB% ﬁasgatlalf"y
agi Q%Iétl% gt-; ah‘l a@ées&a&f %I?n%k o{HABL bady aippBied, those ranges

og Wi e eqU|vaIents ‘and
are ingHRS/e! SfUlll fbSrapgsSthblecherkedn. altds mobe nnmcmdrﬂlemrw@@as in

by reason of the inprecision of and
these\rmgeathB ﬁgg&QﬁbG}eHlssllv% th PESHEPRS 3’69 dinglys ! P]g 1 theprt
8 Ei% }béfecfl&? gﬁgh& R sBBaridonsRhéeld wiiead pSssible
S re erence ere I'f any, are herewith and

be cckrgtra&y 16 frecédviessl by thecpppaled:t @dmby fledse plsacanticinafedsthat
Havi .ng descri bed t I nyent.i on tha

advancgs HAS‘BFIEYG@Q p&n l??éw Vﬁ‘é mal eqlfl¥3ljnc | on%]ti)s{1 tﬁh?hgg%le

that 2k iRPTBW cdrdGnpTBeA, KAsBH bEiRdinipiecisionps mfgnage and these
providing a si con h dride or_Si-H functi

variaBibhostami a1y horcomdiarh wHeERISFEIeSIA B SN Yo APPeigd

. C) i.di a Lew.s
o) Bl AP LS Splell b peaRzlemalont, and hrehy

specifitally RIGBipBratdiEby tehgegeeni ng of the cyclic siloxane
ol i goner "'thereby facilitating the insertion of

pol ysi | oxane segnent between Si and H atonms to form
the Si-H functional siloxane oligoner. 2. The process

of claiml1l wherein the Lewis acid catal yst conprises a
conpound
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of the fornmula: MR3cXy wherein Mis selected fromthe
group consisting of B, Al, Ga, In and Tl; each R3 is

Wo pabepesteent |y sel ected fromthe group of nDNORET/EH2006/013680
aromati ¢ hydrocarbon radicals having from6 to 14
carbon atoms; X is a hal ogen atom selected fromthe
group consisting of F, d, Br, and |I; x is 1, 2, or 3;

CLARG: Y is O, 1 or 2; subject to the requirenent that x

+y =3. 3. The process of claim2 where Mis boron. 4.
The process claim2 wherein each R3 is C6F and x = 3.

Havirfg dephubask the énysniagm, ghaiwhidh iuskviBedhist he Lewi s acid

catalyst is tri(pentafluorophenyl)boron. 6. The

A prq?:r Qo7 ﬁlagglggagﬁg%%%c%ﬁgﬁﬂﬁx%ﬂr@d%‘aﬂﬁﬁ Mhe Aletd BinprRfhg the

W'S acl ranges om-about 10 wppm to about

steps@®, 000 wppm 7. The process of claim1 wherein said

a)

b)

c)

gycl iSc si | o>c<)ane ol i goner has the formula Rl R2 R2
i' Si- RL.OS.' Q.Rl erein Rl and R2 may b
i repdigantiisPndydde 8y g%ﬂ?&?k@éﬁ?ﬂ% grou py of ° one

to twel ve carbon at om nonoval ent hydrocarbon radicals,
a SoPidheof cyene siléxahvweliyémegahdn at om nonoval ent
hydr ocarbon radi cals substituted with one or nore

hal ogens, and conbi nations thereof.
progiding a Lewis acid that is capable of interacting with the hydrogen of the

silicon hydride to promote the ring opening of the cyclic siloxane oligomer thereby

facilitating the insertion of polysiloxane segment between Si and H atoms to form the

Si-H functional siloxane oligomer.

2.

The process of claim 1 wherein the Lewis acid catalyst comprises a compound

of the formula:

MR’xXy

wherein M is selected from the group consisting of B, Al, Ga, In and T1; each R3 is

independently selected from the group of monovalent aromatic hydrocarbon radicals

having from 6 to 14 carbon atoms; X is a halogen atom selected from the group

consisting of F, Cl, Br, and [; x is 1, 2, or 3; and y is 0, 1 or 2; subject to the

requirement that x +y =3.

3.

4.

5.

The process of claim 2 where M is boron.
The process claim 2 wherein each R is CgFs and x = 3.

The process of claim 1 wherein the Lewis acid catalyst is

tri(pentafluorophenyl)boron.

6.

The process of claim 1 wherein the concentration of the Lewis acid catalyst

ranges from about 10 wppm to about 50,000 wppm.

12



8. The process of claim1 wherein said cyclic siloxane
ol igoner is selected fromthe group of cyclic
w0 piositklrgane ol i gonmers. 9. The process of cl ai P€WUS2006/013680
wherein said cyclic siloxane oligomer is selected from
the group consisting of hexanethyl cyclotrisil oxane,
triphenyltrinethylcyclotrisiloxane and
7. UriHEdBydss bf digiel | inhtead 9ad epiitayiokate dligohex haethe formula
hexaphenyl cycl otri sil oxane. 10. The process of claim1
wherei n sai d pol ysil oxane segnent is a trisiloxane
FﬁegnentR 1. The process of claim7 wherein said
og?ne segnent is a trisiloxane segnent. 12. The
oce claim1 wherein said process is activated
um hegd. 13. Si-H functional siloxane oligomer
preSared by the nethod of claim1. 14. Si-H functiona
énqﬂe ol i goner prepared by the nethod of claim4.
1 A method for making a Si-H functlonal si | oxane
ollgoner by a telonerization reactian,

wherbml Rhrend Bamayrberleémenmthe&emdcfé@mrh@mﬁnt %éf%lpéﬁ Jne to
di
twel‘éei F@r@éﬂpr oy rﬁllplgcgr genf]lg g?o(:cgrcq%g{agl s kanéjouFl Jrused k@ rt‘@lalve

i goner ;
carbd ﬁﬁhﬁﬁlﬁﬁb@ldﬂl‘:‘ droadbsh fadadals substitped|vatiodnd oﬂmomdmlqmns

wth the Hof the silicon hydride to pronote the ring
andqqmmﬁgméfthemé cyclic siloxane oligoner thereby

facilitating the insertion of polysiloxane segnent

g. beiye ?ﬂ)c%s Fhitd PHARehLsdid @?&Wsﬂﬁ)%ﬂé‘ d1pemek idtelected from

functiona oxane first tel oner reacting the

the groupsof @cthrtsulnmemlugbmtesl oner of step a) with the
cyclic siloxane

9. The process of claim 1 wherein said cyclic siloxane oligomer is selected from
the group consisting of hexamethylcyclotrisiloxane,
triphenyltrimethylcyclotrisiloxane and trimethyl-tris(trifluoropropyl)cyclotrisiloxane,

hexaphenylcyclotrisiloxane.

10.  The process of claim 1 wherein said polysiloxane segment is a trisiloxane
segment

11.  The process of claim 7 wherein said polysiloxane segment is a trisiloxane
segment.

12.  The process of claim 1 wherein said process is activated by heat.

13.  Si-H functional siloxane oligomer prepared by the method of claim 1.

14.  Si-H functional siloxane oligomer prepared by the method of claim 4.

15. A method for making a Si-H functional siloxane oligomer by a telomerization

reaction, the telomerization reaction method comprising the steps of:
a) providing a silicon hydride or Si-H functional siloxane;
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ol i goner of step b). 16. The process of claim 15

wherein the Lewis acid catal yst conprises a conpound
woRitbhes780r nul a: MR3cXy wherein Mis sel ected PCDIS100€013680

group consisting of B, Al, Ga, In and Tl; each Ris

i ndependent|ly selected fromthe group of nopnoval ent

ar omati ¢ hydrocarbon radicals having from6 to 14

b) HABinaQYBlic slloxandolidindgen atom sel ected fromthe
group conS|st|ng of F, d, Br, and I; x is 1, 2, or 3;
and y is 0, 1 or 2; sub ect to the re uj t .that..x
0+ WOVﬂngWLCWIIh acigrtbeteis Shpgbl %pﬁmrw C{% b e 1 Of gl ificon
The I d DlifofeR Rer¥h
hydn&e R e prége%gmnglg }92%@ Cﬁﬁgrqlgl%%lthégﬁe\?\n s

facilift€ing tl@élhﬁélyish of potysil¢nmetsaginent piwesny$1) sk Bratomgo thereby
process of claim 15 wherein the concentration of the
fomﬂwlsHé'éIiC&wE%itsﬁP%‘F FrStHglo0Fr om about 10 wppm to about
50, 000 wopm 21. The process of claim 15 wherein said

d) CyI%Ll(j:tﬁ'l Sthlz PxANSi-Pl fiunefi®ial hasmehef Eep Y mathhibe elydlidilavade
may be i1 ndependently sel ected from hydrogen, a

oligogreouf)stepb))ne to twel ve carbon at om nonoval ent
hydrocarbon radicals, a group of one to twelve carbon

gho?"Qﬁ%gsa'og @Jy dfso%l{e?aﬂ adi 6@lsS aGHbSHtt e&ngme@ a

ogens, and i nat1 ons theréof
com&iﬁdmmﬁmﬂﬁ claim 15 vvher ein said cyclic sil oxane
oligoner is selected fromthe group of cyclic

;trisiloxane oligoners.
XXy

wherein M is selected from the group consisting of B, Al, Ga, In and TI; each R? is
independently selected from the group of monovalent aromatic hydrocarbon radicals
having from 6 to 14 carbon atoms; X is a halogen atom selected from the group
consisting of F, Cl, Br, and I; x is 1, 2, or 3; and y is 0, 1 or 2; subject to the

requirement that x + y =3.
17.  The process of claim 16 where M is boron.
18. The process claim 16 wherein each R?is C¢Fs and x = 3.

19. The process of claim 15 wherein the Lewis acid catalyst 1is

tri(pentafluorophenyl)boron.

20.  The process of claim 15 wherein the concentration of the Lewis acid catalyst

ranges from about 10 wppm to about 50,000 wppm.

21.  The process of claim 15 wherein said cyclic siloxane oligomer has the formula

14



23. The process of claim 15 wherein said cyclic
sil oxane oligoner is selected fromthe group

waeowsilsi’eg of hexamet hyl cycl otri si|l oxane, PCT/US2006/013680
triphenyltrinethylcyclotrisil oxane and

trimethyl-tris(trifluoropropyl)cyclotrisiloxane. 24.
The process of claim15 wherein said polysiloxane

segrrenﬁgs a trisiloxane segment 25. The process of

pIqDWI wherei n said pol ysil oxane segnent is a
R2/EM|S|SOXBHe segnent 26. The process of claim15

ﬁerekg said process is activated by heat. 27. A Si-H

nal sil oxane oligoner prepared by the nethod of
fngs 28. A Si-H functional siloxane oligoner

pﬁ%p&ied by the nethod of claim18. 29. A Si-H

functional siloxane oligonmer prepared by the nethod of

wherdh® MrdR? 3%y bERde Qﬁdeﬁﬁy 3Blet Rl Frome By @bged, @r graup of one to
ST I oxane e astoner a sil oxane el astoners,

twelvientzebore dicat endnovalant hydwokatbpm gadisaler # Hroumofj %@uioafwﬂﬁe
mat eri al i.nter nedi at r

carbeggsarBenop g B roRTTogy At sy FEBT R ol P A hafBecns.

andd@ﬁﬁ@ﬁ@%ﬁpﬁ@ﬁﬁﬁSl|Icone pol ymer, across-1|inked sil oxane
network, and a gel prepared by using the Si-H

f I I
22. ol Bhprooes of SAym G BHSTOIAN A FYQIURKEE SR eE SO B
ggou%sotf%g?ﬁ‘f lsﬁio,gahggﬁg&ﬁ ef3l astoners, an internediate for

an |nsulat|ng material, an
intermediate for a cosnetic product, a cosnetic

23. proupiocesa of tlabm 4h avhicozinsaid c¢licstionanecdomes is SgleCted from

hyper branched. si | i cong pol d si QG-

the net8RBYK, aﬁﬂmg%ﬁgl pr paré%ﬁg gﬁﬁaﬁgﬁhb%h% ¢ 7
tnméqi‘ﬁ?l@%l&%ﬂloﬁhé @f@ﬁﬁnahylgtﬁﬁ@ﬁﬂmepmpgldcmommm hod of
I'm4 . Any one of an internediate for a sil oxane

el astonmers, a sjloxane e| ast g mey S
24.  The process of claim 15 wherein sal ysiloxane segment is a trisiloxane

segment

25.  The process of claim 21 wherein said polysiloxane segment is a trisiloxane

segment

26.  The process of claim 15 wherein said process is activated by heat.

27. A Si-H functional siloxane oligomer prepared by the method of claim 15.
28. A Si-H functional siloxane oligomer prepared by the method of claim 18.
29. A Si-H functional siloxane oligomer prepared by the method of claim 21.

30. Any one of an intermediate for a siloxane elastomers, a siloxane elastomers,
an intermediate for an insulating material, an insulating material, an intermediate for a
cosmetic product, a cosmetic product, siloxane foam, a siloxane coating, a
hyperbranched silicone polymer, across-linked siloxane network, and a gel prepared

by using the Si-H functional siloxane oligomer prepared by the method of claim 1.
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an intermediate for an insulating material, an
insulating material, an internediate for a cosnetic

w@e@daci7gs a cosneti c product, a sil oxane foam PEI/US2006/013680

sil oxane coating, a hyperbranched silicone polyner,
across-|inked siloxane network, and a gel prepared by
using the Si-H functional siloxane oligoner prepared

31. DY I BOMtnefiafd f9r kPsiloXdne AAdtoMes, afsilerane elastomers,
internedi ate for a siloxane el astoners, a sil oxa

an mtehmhajqﬁarga;n msulatmgnmualagrems@llau%ma%@ élpllg,@rmec{] ate for a
cosmEfi, GEifiEh o& prOBRET RNt e 2ge Ry 1 SITRHS Ll o

hype&%@he@sﬁbé&%@lﬁn@@abtdﬁghnbed‘lsdhﬁabﬂf aet&vlmdd amid| 4 gdrpaepared
mer, across-linked sil oxane netwo

by usmget el fyctipsirhyloxpre efigomer PHAAFIRY 41% megaé)%ngcgalm 4.
ol i goner prepared by the nethod of claim18. 34. Any

on&ndxggn@[}f Lt erned at eof DLilckant leRX@nRre|asitoRaRy Slastdmers,
ane el astoners, an iInternedi ate for an i nsul ati ng

an int¥Bhediht@/for arnnsulsmlhgamawglahan ansukting mate;rmlm@pag@aﬁeépr a
a_.cosnetic product, a cosnet
cosTEBarRIORIS; FoSHEToBRIG: & HyPEFol Lhbh e SR aeaine: 2

hypelRAIEA silREAOBSyheh kRebss link¥@ Bitoxaak Wetvkork Al 2 ggbprepared
prepared by using t'he Si-H functi onal silo

by usithg GeSeH hneipenat silonane REgorenEEPased By tiem od Gf claim 15.

33. Any one of an intermediate for a siloxane elastomers, a siloxane elastomers,
an intermediate for an insulating material, an insulating material, an intermediate for a
cosmetic product, a cosmetic product, a siloxane foam, a siloxane coating, a
hyperbranched silicone polymer, across-linked siloxane network, and a gel prepared

by using the Si-H functional siloxane oligomer prepared by the method of claim 18.

34, Any one of an intermediate for a siloxane elastomers, a siloxane elastomers,
an intermediate for an insulating material, an insulating material, an intermediate for a
cosmetic product, a cosmetic product, a siloxane foam, a siloxane coating, a
hyperbranched silicone polymer, across-linked siloxane network, and a gel prepared

by using the Si-H functional siloxane oligomer prepared by the method of claim 21.
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