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(57) Abstract: A process for the production of lincar Silunol stopped siloxanes comprising: a) conducting a ring opening polymer-
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The second process invol ves r|ng openi ng polynerlzatlon of

hexanmet hyl cycl otri sil ox in a water/organic so nt m xtur n

presence of acid- activid clay, (such as FlI LTR('ZO) ag 3@d in US
Pat ent 3 VE5®/09%97 or the acidic or basic ion exchangé’cff%W@"‘ﬁs descri bed

in for instance, US Patent 3,309,390. The process requires filtration of
the catalyst and high vacuumdistillation to renove cycli ‘¢ okigoners

enboa ment rarasEORdrRERR: Sﬂé@ﬁ&r SFORRED oM e TP <1 ol

stopped siloxanes conprising 2 5 JUL ?n05 conducting a ring opening
pol yner i z&RIOSAK- WE&@E&W&EﬁA@&J&Rb@AE@H&e having the fornula: D3 =
(R RZSiO 3 where R and R2 are independently selected fromthe group of one

to forty gt ?ﬂ;ca%ﬁ@a%ﬂﬁﬂ&hf% UQ-d'Aﬁailémoﬁ 'Seéalsl% V@O?%SCQWPVﬁ'JéEP ng a
‘m xture of water-and a vol ati pol ar, aprotic organic solvent in the

presence BPUEuEaiR0Pi &ba’ﬁ?ﬁiﬂﬁf@‘ﬁ?‘%bﬁﬁ@ﬁf&eb‘hﬁ’éﬂﬂ“r%ut ralizing the catalytic
amount of the strong base with a partially neutralized salt of a polybasic

aci d wher gERDIdYeTHE INEBIERON r om about 6 to about 8; and optionally washing
with water to renove salts, or, altenatively, stripping water and acetone

from ther&?&‘%&n%ﬂ@'edtkatg% h{&gsstf&ethé‘g}é);dﬁéion%ﬂo%@m el xﬁé:%lfttsv&%fle‘“’ the

pr esent 1 nvention provi roces Ctl on I hear si | anol
st opped ssltq’mxcéwe@n@l@hprﬁasﬁnﬁdlexa)rg@@mlf&msihgms with gvapgsdm thegpresenogmer i zat i on

of 2  hexAQhURNOHGINA! dtaStrbANARE ThE Ydabilod 8 Brdr@itH hilin a water/acetone

systemn.
BRIEF DESCRIPTION OF THE RELATED ART

Currently, silanol stopped oligomeric siloxane materials are made by two prbceSSes..
The first process involves controlled hydrolysis of dichlorodimethylsilane in a
water/polar solvent mixture in the presence of a neutralizing agent, such as sodium
bicarbonate or ammonia. This process produces a significant amount of waste and
about 30% of cyclic oligomers which have to be removed from the final product by

vacuum stripping.

The second  process involves ring  opening  polymerization of
hexamethylcyclotrisiloxane in a water/organic solvent mixture in the presence of acid-
activated clay, (such as FILTROL-20} as disclosed in US Pateﬁf 5,853;932, or the
acidic or basic ion exchange resins as described in for instance, US Patent 3,309,390.
The process requires filtration of the catalyst and high vacuum distillation to remove

cyclic oligomers formed during the ring opening polymerization.

SUMMARY OF THE INVENTION

An embodiment provides for a process for the production of linear silanol stopped

siloxanes comprising:



of one to forty carbon atom nonoval ent radicals, in a solvent conprising a
m xture of water and a volatile polar, aprotic organic solvent in the
presence of catalytic amounts of a strong base; and b)g”EU}Uabhﬁ‘j ng the
catal ytic anmount of the strong base with a partially neutralized salt of a
pol ybasic acid wherein the pH ranges fromabout 6 to about 8. 2 2 5 JUL
2005 In a second aspect, the present invention provides a process for the
product i orfoafuctiphaapg opimingiwlyrstigpise ¢f 3 bravamosydensicersipvigdbat i al |y of
a) conductghg ri ng openi ng pol ynerization of a

hexaor ganocycl otri sil oxane having the fornmula: D3 = (RLR2Si O 3 where Rl and

R2 are in eg_e&de%t_éy selected fromthe group of one to forty carbon atom
monoval ent?r @i 8a19% in a sol vent conprising a mxture of water and a
vol atil e polar aprotic organic solvent in the presence of catalytic
armount s ofwharesR} amiyRb asdndepadicniyusalated Atongthe lpowpadfadnet th domyroarbon of t he

strong base with a, pantially neutralized sal.t.  of ol yhasi cid wherein
The.pbt r angab b BlenE Bl Sns S Bl litnd ol AN i

| NVENT| ONpdtag apiogs enghnit sobemnt inghe pregendzerf ondgictomdtsmfnetromedasd;y by ref erence
to the following detailed description of preferred enbodi nents of the

i nventi Onnaﬁqliiihg tl‘ﬁ:@ﬁﬂ%jti@ #mount of the strong base with a partially neutralized salt of

a polybasic acid wherein the pH ranges from about 6 to about 8; and optionally

washing with water to remove salts, or, altenatively, stripping water and acetone from

the batch and filtering the neutral salts.

In a first aspect, the present invention provides a process for the production of linear

silanol stopped siloxanes comprising:

a) conducting a ring opening polymerization of a

hexaorganocyclotrisiloxane having the formula:
- Da=(RIR5i0)s

where R! and R? are independently selected from the group of one
to forty carbon atom monovalent radicals, in a solvent comprising a
mixture of water and a volatile polar, aprotic organic solvent in the

presence of catalytic amounts of a strong base; and

b) neutralizing the catalytic amount of the strong base with a
partially neutralized salt of a polybasic acid wherein the pH ranges

from about 6 to about 8.



i ncluded therein. Before the present conpositions of matter and net hods are
di scl osed and described, it 1is to be understood that this invention is not
intended to be limted to specific synthetic methods or to particul ar
formul ati ons, as such may, of course, vary. It is al t.a, b nder st ood
that the term nol ogy used herein is for the purpose df?bé@grﬁmsng

- particul ar enbodi nents only and is not intended to be limting. In the

foll owi ng specification, reference will be made to a nunber of terns that

~shall be defined to have the foll ow ng neani ngef%hg;@%rﬁsré@?%%?fe‘%? 1,;rvs "a",

"an" and "tine'secandlasmbet, PlelpresEntiveBiaRISVifis| RE

dictates ot herw se, ." L ONRAksistAk essoRiali@pRl | y" nmeans that the subsequently
descri bed eﬁ}élﬂ?ls%})pedcs%unstasﬁsce may or may not occur, and that the

description |ncludes instances where th urs and instances where
it does not .as 2a 2 5“3%@’2‘6@5“%@%@%%%'%@%&8%22501 It has been

di scover ed t hajexgorphfie:yeRBARGaNOhYIRE ticforonlzof

hexamet hyl cycl otri sil oxane, D3, in water/volatile pol.ar,. aprotic organic

sol vent Métqgr%.éhe presence of catalytic amounts of a strong base such
as LiOH Na ,“( ! Br a nixture thereof proceeds with a high rate to
afford linear oligoneric silanol-stopped siloxanes with a high yield,

typi cal | y abdese Rbaut RD&%indérendentt sdletedbpay thegganp ©f et ifent used with

water to formthe, sol vent of t.he proces .586iple with water.
Non- | j mi ti néPEXEATBPR&15} “?E@Hal%ﬁ%fifcggs’ %‘oﬁn%bﬁ‘t’%g?&. gﬁgl{r %ni c solvents are

| ow ol ecul afixieé ghivatee bR asolRilgpolacsprotie or Jdrec evtwemttindlie cyclic ol i goner

by- product, such as octanet hyl -cycl otetrasil oxane, D4, is very |low As used
P presence of catalytic amc;/unts ch a strong base; and y

neutralizing the catalytic amount of the strong base witha
partially neutralized salt of a palybasic acid wherein the pH ranges

from about 6 to about 8,
DETAILED DESCRIPTION OF THE INVENTICN

The preseﬂt invention may be understood more readily by reference to the following

detailed description of preferred embodiments of the invention and the examples

- included therein.

Before the present compositions of matter and methods are disc]osed and described, it
is to be understood that this invention is not intended to be limited to specific
synthetic methods or to particular formulations, as such may, of course, vary. It is
also to be understood that the terminology used herein is for the purpose of describing .

‘particular embodiments only and is not intended to be Hmiting.

In the following specification, reference will be made to a number of terms that shall

- be defined to have the following meanings:

The singular forms “a”, “an” and “the” include plural referents unless the context

clearly dictates otherwise.

“Optional” or “optionally” means that the subsequently described event or

circumstance may or may not occur, and that the description includes instances where

the event occurs and instances where it does not.
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herein D3, also referred to as hexaorganocyclotri si gxapﬁ,zﬂ'ng defined as
follows: D3 = (R R2Si O3 where RL and R2 are ind e y-'sel ected from
the group of one to forl’car bon atom nonoval en adi cal s where such

radi cal s wey20%264v8y not be substituted by other subseCT/usmesioie. g. hal ogen
atons. In addition to the al kyl aral kyl and aryl groups subtended by the
phrase "one to forty carbon atom nonoval ent radicals,” this definition
specifically includes, withoyt limtation, fluoro sybstituted radicals such
as 3,3, 31t r ha5or BifPopdiscagrefel hals ape FRRI 2BEPRS | Pé&f“é"&?‘ém‘anc?fper hal o- aryl
radi cal s. pkiBEmNSdlotalibzat DY af withevosdilo pdlah)asprotet Sganlsolaaitds, such as

carbon dioxjde or acidic salts, and a subsequent ter, he systemis
Cab 6. TR Tl PFeER el ST RS oF AT BT ORFLAE N o

e. g. acet ongoHbYr 8 kiR thefbo pidcdedd WOR 3 high dste ttb afforicBieac dligonlesigol - St opped
or ganosi | oxanes w th_hi

.high yield, It s.upexpectedl y foynd .that the
process dééé“qlféﬁol’l?e@(fﬂ?’faé‘eﬁ(’}ﬂ?F‘g{gpé’ﬁld\(:vaﬁ‘@bcé éPOHBa@(S’f ¥%A’agﬁe ¥Pad8nt after a
vater  wagilar '@%ﬁﬂicmo%nt\/@e%ﬂwnhd\hﬁ&ri to| fainh @it dobiencef dlpyocsssahist dgouNt s of non
cli,

functional _ ¢ si | oxanes, .such ag oct anet hyl.cycl otetrasil oxane are
fornmed). WIEHPIF dPeriten oﬁﬂ%‘ﬁ?’?@gieﬁﬂ?@?ﬁn‘? TR V%‘t"ﬁ%ﬁ‘s”f a%é?c’ g eutral i zed

t o preventolve@fdaniat molecolhr Weghtskdtars| 6g.dateiong rBrmnadunodf swilivents. It is

preferable.to be close to, a pH fter rali ' asic

cat al yst ﬁ"é‘f’@‘?’gﬁlpﬁo‘@ﬁtes“ﬁpla? 3cgagmee?hg? fyecfmev%ggc{x%’gﬁ’ Pﬁ’Z‘% b’%ﬂ l(%;s' ‘%‘?lgsr?\gabout 6.7 to
‘about 7. 3 herebr B, plsefedirab kyasfheram mahaytlodisBoxens, Ehlofived a3 fdlowsd nost preferably
fromabout 6.0 to about 8.0. This may be acconplished by 3 25 Jul y' 2005
‘WO 02/ 092@1@@2’3@92/22501 nmeasuri ng the base content of the reaction. and
preci sely measuring any acid, including hydrochloric, sulfuric, acetic,

ete. HOWE\\/V E:r’e l%lugnrgl l%pargBg&’eggn%gnt{yes%l%i:treg ?roglt t'iui: %Eoulcn Oo?togmg lto forty carbon
atom monovalent radicals where such radicals may or may not be substituted by other
substituents, e.g. halogen atoms. In addition to the alkyl aralkyl and aryl groups
subtended by the phrase “one to forty carbon atom monovalent radicals," this
definition specifically includes, without limitation, fluoro substituted radicals such as

3,3,3-trfluoropropy! as well as perhalo-alkyl radicals and perhalo-ary! radicals.

After neutralization of the strong base with weak acids, such as carbon dioxide or
acidic salts, and a subsequent water wash, the system is stable. The removal of the
volatile polar aprotic organic solvent, e.g.acetone, by a simple distillation yields the
desired silanol-stopped o}ganosiloxanes with high yield. It was unexpectedly found
that the pfocess does not require filtration (because no solis are present after a water
wash), and high vacuum distillation (since only small amounts of non functional

cyclic siloxanes, such as octamethylcyclotetrasiloxane are formed).

With’ respect to neutralization, the catalyst must be neutralized to prevent
condensation of the silanols during removal of solvents. It is preferable to be close to
a pH 7 after neutralization of the basic catalyst preferably the pH range after
neutralization is from about 6.7 to about 7.3, more preferably from about 6.5 to about

7.5 and most preferably from about 6.0 to about 8.0. This may be accomplished by

3



of the concentration of acids, because if any slight excess or absence of
such acids from exagh stoicbionmetry would re t 2:m aupHagoxh is too high-
or too | ow and cause‘ oss of silanol during i ppi ng. Useful deactivating
agent s i mgl@deeedar bon di oxi de, and acidic salts of pPEITWSEAEIE aci ds. Under
sone conditions even carbon dioxide can produce deactivated salts which
are too high in pH As used herein polybasic acids are acids containing

nore t han one ne ble..acid. fu ' i ch when
partial ymﬁaésﬂ?qgaﬁ"? éaé‘a‘: nuerll%?ﬁg%regcsmggﬁ%ér? a?al%ﬁlxaggerﬁarﬂ?(%ggggﬁﬁ%%mof pH. |
Ther ef or ehydreslborigrseifaria; ecktigretc. sHbsteMwéleanam@@dlsregwqatstr@thwﬁéi close to pH
7 and whij wi |l | t tivation
salts whi htp'ea chlc%ﬂtra? E)f X&cg} ébéclggset%?ﬁllf)}: sl%ﬁ%@!c&% Oﬁ'tagseﬂéo -ofsach gﬁ@?

are the
nonobasi cfraaktst néxchinmetqrwouidi ;dsa!wm I&i:wd@héatoo bmb;%twdﬁw pod ¢a¥8si ¢ aci ds) .

Such salt e paLtd.a I | D{;ﬁeal salts of
such pol B%F\Q‘%gm%ﬂzo m’m‘c"e&n p’%dﬁﬁcnﬂl] ]oéreaé{w %% %L g‘r%g%%ﬁsﬁfg até, nono '
sodi um Oranﬂ@t:xa&%mwwszeacam Tdndeesomj: traditionoevga sinbomdionide cat g.  nono

sodi um or mALy gggg&p#ggﬁ%% 1, MRS tseP helefil foffbadiS adil€ MONO sodi um
or pot assitm e geaﬁ ydr 0genpho: ? ﬁ'

rogenp osphate herein the term al kali netal
i ncl udes dr¢ Bhdajmntmsogimmq: t}pot@[@smqumhznubl%I%Wﬁma@éﬂ%m"]%}?ﬁvar ying the

mol ar ratvblﬁch%héﬂ;ﬁn gﬁeumlzeh%n&i%ﬁ%k%%uffemg Egéeﬂt Qbr &Jﬁﬁoﬁgﬁﬁﬂl vat ed

catal yst can easi mal nt ai ned near when the anpunt of
sodi um dlﬁyuf@gmhmgﬁéﬂm‘@r‘# §3115nw@§€é§‘53065r salptignr Farclose theH e |1 remain

near pH Z)Jhl% ll'?@a%%wm ﬁ%%ﬁ&@@atﬁ@ﬁt‘t@ jodu dIR SRl salBOMitiMre also in
di hydr ogenphosphat e per nol e of "basic catal yst. The/gyocess of the present

i nvent i omhqyuaw@éeg ﬁltpmHaBr P§¢fp@9@eaﬁ@@emn@b@é€§§“w dygosybasicdcidaffy pref erabl y
i n excesguQt: F3dipph§e desgﬂ [@cP s Rk iRl Mchibe &iéqﬁ&ﬁmpfne&a%w gk4li and  nost

preferably in excess of yi el d. The proce esent invention

SS
al | ows t Mty 8y @& sechrpobbasis ?Fé%?r 8j §o4he Ors‘r”tofaaﬁﬁ’élﬂ?’yﬁrlc’fg & ®P%h a hi gher
yi el d t haguikh QMPoREDNGE D8ABe ahll DHHRF ARES offanichRidRr €8 afidno sodium or

potassivm dihydrogenphosphate. Most preferred is the mono sodium or potassium
dihydrogenphosphate, As used herein the term alkali metal includes lithium,
" sodium, potassium, rubidium and cesium. By varying the molar ratio of this salt to
the catalyst, the pH of the deactivated catalyst can easily be maintained near pH 7.
Even when the amount of sodium dihydrogenphosphate is in excess or shortfall, the
- pH will remain near pH 7. The most preferred ratio is 2 moles of sodium

dihydrogenphosphate per mole of basic catalyst.

The process of the present invention produces linear siloxanes in excess of 90% yield
and preferably in excess of 93% yield, more preferably in excess of 95% yield and
_most preferably in excess of 97% yield.

The ;Sroaess of the present invention allows the production of linear silanol-stopped
“oligomers with a higher yield than known processes. The process of the present
invention provides a faster rate of reaction, and the filtration step required in the prior

art is eliminated by the use of a homogenous catalyst system. The process of the



- invention-provides a faster rate of reaction, and hs I Mﬂﬁ%l on step
required in the prior art is elimnated bythe leaU— genous

catal yst system The pr ss of the 4 2 5 JUL 5 WO 02/ 092607

PCT/ USO02/n¢@%8dsz¢opr esent 1 nventi on produces | ess cycliechygeesact than the

prior art, thereby elimnating the need for a high vacuumdistillation.

EXAMPLES The foll ow ng exanples are set forth to provide those of ordinary

skill in the are with a conplete descrtntgtlon of how the conpositions of
mat t er angresest yersion pridpesd lasepslinbypaedac bertr e dbaeyslimingi@sare not

i nt ended ﬁh%gfelfd"@ofaﬁxgﬁvéﬁgﬂ%sﬁflatmat the inventors regard as their
e

i nvention orts Rave been nade to insure accuracy with respect to
nunbers (e; anounts, tenperature, etc.) but sone errors and deviations
shoul d be ed for. Unless indicated ot her wi se, parts are by weight,
tenperature is in C. Exanple I' A 1000 m reactor equi pped with condenser,
nmechani caffhsfdllowsig egamoplacale et fomthftapreide thwae obdrdingrg dkiliin theacewshe (9879)

t 50 ted to 70 C.
Vhen t crpiratlis ettt g pp BleTompdiik S tha kbt el BE (0 1
was addedareon®it and evielveted.cmd ayeomt mTehaéed:mrivmt Y ssvopo bf BRatwkssinvénddrs oned by gas
chr oot 00/ ARRYs sk AAGE I RWES B RRMe & inhhea kBB wiliRpesiagVer sion of

D3 was abo: hi'um hy | was neut ra 1'ze addi ti on of
- solid caripoenbet (@)gtsdmt?(lrzs,gtﬁlam9fullen€te) bhiesofriezpiers anf deyiatigss sbaplddie cool ed to

50 and wags t [, o\as renoved
fromthe a?%i%efg ng%aﬂlg%tg cQ ﬁl%e %ﬁ&ﬁn{b\%a“;g@ %@Fﬂﬁﬁg | ed\e?o renove the
-acetone and reS|duaI ) The resultlng si | anol - st opped ol i gosi | oxane

(yield abBxampdaby was
A 1000 ml reactor equipped with condenser, mechanical stirrer and addition funnel
was charged with acetone (987g), water (50g) and D3 (444g, 2mols). The reaction
mixture was heated to 70° C. When temperature was stabilized, 0.042g (0.0018 mol)
of lithium hydromde was added to start the reactlon The conversion of D3 was
followed by gas chromotography. The reaction was stopped at the point when
conversion of D3 was above 95%. The lithium hydroxide was neutralized by an
addition of solid carbon dioxide (2 grams) into the flask. The reaction was cooled to
50° and was washed with 100 grams of water. The water layer was removed from the
flask. Subsequently, the vécuum was slowly applied to remove the acetone and
residual D3. The resulting silanol-stopped oligosiloxane (yield above 93%) was

analyzed by gas chromotography.

. Example 2

In an experiment, using a 500 ml flask with a condenser and a mechanical stirrer, D3
._(ISOgTams) acetone (36 grams) and water (20grams) were charged. The reaction
mixture was heated to 61.5 10 62 ° C. Afer the temperature stabilized, 175 ppm of
potassium hydroxide based 611 total weight was added. Samples were taken
periodically to follow the reaction by gas chromatography. Samples were neutralized

by the addition of carbon dioxide. The reaction continued for six hours when sodivm



anal yzed by gas chronot ography. Exanple 2 In an experinment, using a 500 m
flask with a condensegaand a nechani cal sti rrei JUL'LQ@ﬁﬁ ans) acetone (36
grans) and water (20g ) were charged. The r tion mxture was heated
to 61.5 t wmp@/09e7 After the tenperature stabilized, 178 7THHIF0L pot assi um
hydr oxi de based on total weight was added. Sanples were taken periodically
to follow the reaction by gas chronmatography. Sarrpl es were neutralized by

-the addition of carbon di oxide. The reaction t| nueﬂ for%i)H hour s when

sodi um 5 dilsydnagen pbrsBhaHTEDPYgEOR- W@Sﬁ‘?‘/@ P neyiT Phosphat e

monohydr atige (RcfondhRER. TRSeAGEE Val VaBIRU KRS tides #RE vkl Tlie silahel reaction
m xture. The reacti on was washed three ti th wat er . The i | anol

cont ent  wEentgBi Vs detgerined Dyacinegth 1axsr ff Hgif"@}p e aChR: S¥2RTH 'ng a cup,

evapor at i G&I&B@acefoﬁeI:Qéiﬁ;kenaﬁﬁhga@mnmme m;er# D4 ﬁbrﬂ@taneﬁ‘shﬁouw D3 + D4
content after four hours of rea

etermn % and th
si | anol cdfRcEPR WRpdgsammet 49.b eﬂ?gg/'[ﬁ‘d ﬂilf)ﬁ?a@%‘foem’t tﬁﬁ’tﬂ P‘L}) Tﬁ%@%s SP ¢

reaction W@ﬁt&ateﬁtrdﬁeﬂed HoQrskE rdaciXvanditeihided iol RN 6l66%caond ttndilahal be about
6.95% An Exarrpl eed/%f p urrent art: Charge 84g nethyl trinmer, 43g of
acet one, “into a 500mL reaction vessel with agitator and

condenser Add 2 59 of Filtrol 20 as a catalyst. Heat to reflux for 16

hours. G @n Bxamplesf theghoew attess than 5% trimer. Add .2g of nagnesi um oxi de
to neutralize the Filtrol 20. Agitate and for two hours. Turn off agitation

and let tig,, peag&eﬁﬁpar,ﬁérezdgoaf a3Bhofd, NHA €52 oisﬁrﬁkérr flkca 300mbicaqRnd the

aqueous bottgm | ayer . until roomtenperature. Add. lg of Celite 545,
agl tate fmsscjquh]agllﬁt@gmdpprpd[e@s‘er t4ydd 2.5g of Filtrol 20 asacatalyst Hcat o reflox

for 16 hours. G.C. analysis shows less than 5% trimer. Add .2g of magnesium oxide
to neutralize the Filtrol 20. Agitate and for two hours. Tum off agitation and let the
batch separate for 30 minutes. Separate and discard the aqueous bottom layer. Cool
until room temperature. Add 1g of Celite 545, agitate for 10 minutes. Filter to
remove all solids. Return a filtrate to a clean 500 ml flask with agitator and with
. vacuum capability. Add vacuum slowly until 100 mm Hg. Then heat the batch to 120
| C. Vacuum strip until D3 content and D4 content combined is less than 5% by GC.

80g of product was isolated giving a 93% yield.

This invention has been described in detail with particular reference to preferred

embodiments thereof, but it will be understood that variations and modifications can

be effected within the spirit and scope of the invention.



renove all solids. Return a filtrate to a clean 500 m ZfﬁaglgLv?ggs;_ agi tator
h

and with vacuum capabi m Add vacuum sl ow y um 100 mm Hg en beat
the batch to 120 C. Va strip until D3 conte nd D4 content conbi ned

is |ess tmaB92sBy GC. 80g of product was isol ated giRETAFOH2208% vyi el d.
This invention has been described in detail with particular reference to

preferred enbodinents thereof, but it wll be understood that variations
and nodifications can be effecte ithin the spirit and scope of the
invention. 6 2 5 JUL 2005 WO 02/0 CT/ US02/ 22501 CLAIMS 1. A process

for the production of linear silanol stopped siloxanes conprising: a)
conducting a ring opening polynerization of a hexaorganocyclotrisiloxane
having.the forrmula: D3 = (RIR2Si O s-where R and R2 are independently

selected Trom the or oup, of Q08 ik Qrbdickid SAERAN AR GBpeYal ent radi cals,

in a solvent cohprisi ngP er and a pol ar, aprotic
organi ¢ sol vent isllokdiees cpimpsieinge of catal ytic anounts of a strong base; and
b) neutralizing the catalytic anount of the strong base with a partially

neutralized sal of a gn%%/ asi c.acid V\herﬁ:mnza%o%H fhanges fromabout 6 to
about 8. 2. Thé‘ proce$ DB & TIRECR T BRI EHSTIY NG the step of renpving

the volatile pol aHexadtighdcsclohgabkandiRivitRthe formula:
s = (RIR%SIO)s

where R! and R? are independently selected from the group of one
to forty carbon atom monovalent radicals, in a solvent comprising a-
mixture of water and a volatile polar, aprotic organic solvent in the

presence of catalytic amounts of a strong base; and

b) neutralizing the catalytic amount of the strong base with a
partially neutralized salt of a polybasic acid wherein the pH ranges

from about 6 to about 8.

2 The process of claim 1 further comprising the step of

removing the volatile polar aprotic organic solvent.

3. . The process of claim 1 where the volatile polar aprotic

solvent is a low molecular weight ketone.

4. The process of claim 3 where the low molecular weight

ketone is acetone.

5. The process of claim 4 where the partially neutralized salt of
a polybasic acid is an alkali metal salt.



3. The process of claim,1 where the volatile polar aprotic solvent is a

| ow nol ecul ar wei ght one. 4. The process of ‘32 r@'gug\hmg_ the | ow
nol ecul ar wei ght ket is acetone. 5. The pr ss of claim4 where the

partial | yWtBP%P zed salt of a polybasic acid is an BEKEI¥24¥@tal salt. 7
25JUL2005 WD 02/ 092607 PCT/ US02/ 22501 6. The process of claim5 where the
partially neutralized salt of a polybasic acid is a potassiumsalt. 7. The
process of claim5 whegre the pariially neutral i.zgd salt..of. ol ybasi c
hcid is a sodifm salt TNEPIoHER OpF%é‘Bésvy%?’e PRI, RS raligpd saft o hyl. 9.
The process of clai m g pelydasic Ridisa peabiydm sal. The process of claim5 where
Rl is 3, 3, 3-trifluoropropyl. 11. A process for the production of |inear

il | st il isti tiall f. uct i i
opent iy pol yheri zati oAROProse AR satp QMRS Erer ety Bsa@lasd ot ¢ et or mul 9
Ds = (RLIR2Si O) 3 wheres Baly@@gcgadag@sdm;ggmdent ly selected fromthe group

of one to forty carbon atom nonoval ent radicals, in a solvent conprising a
‘m xture of water and vol ati |l e pol ar _apr %ic 0 nic solvent in the
g Rbisquethgh

presence of cabal yti clBeRenesS chelamn d
9. The process of claim 7 where R1 is methyl.
10. The process of claim 5 where R1 is 3, 3, 3-trifluoropropyl.
11. A process for the produéﬁon of linear silanol stopped

siloxanes consisting essentially of:

a) conducting a ring opening polymerization of a

hexaorganocyclotrisiloxane having the formula:
Ds = (RIR?510)3

where R? and R? are independently selected from the group of one to
forty carbon atom monovalent radicals, in a solvent comprising a
mixture of water and a volatile polar aprotic organic solvent in the

presence of catalytic amounts ofa strong base; and

neutralizing the catalytic amount of the strong base with a
partially neutralized salt of a pdlybasic acid wherein the pH ranges

from about 6 to about 8; and

12. - The process of claim 11 further comprising the step of

removing the volatile polar aprotic organic solvent.

13. The process of claim 12 where the volatile polar aprotic

solvent is a low molecular weight ketone.



neutralizing the catal ytic anbunt of the strong eqw ﬁD partlally '
neutralized salt of a p basic acid V\/nerelntheét (}eg 5fromabout 6 to
about 8; and 12. The pr ss of claim 11 further nprising the step of
removi ng MDAt i | e pol ar aprotic organi c solvent. PETUFRE2WI ocess of
claim 12 where the volatile polar aprotic solvent is a |ow nolecul ar

wei ght ketone. 8 :5 JUL 2005 WD 0 2/09 260 7 PCT/US02/22501 14. The
process. of cl a| m 13 where t he | ow, nol ecul ar wei ght ketone is acetone. 15.
The process of ¢l aj mIhem%?%##él%&%ﬁ*ﬁrqtye}@ﬁm@ﬁ%d@m of a

pol ybasic acid is an glkal iz ;pRbAd. salt. 16. The process of claim15 where
the partially neutralized salt of a polybasic acid is a potassiumsalt.

17. The process of claim15 where the partially neutralized salt of a
pol ybasi ¢ aci d1§s a sbef preresalof C1a113814 Wﬂi@rqihé@égﬁllameuhahmdlselwer eR is

nmethyl. 19. The proc S8 .8 et hyI 20. The process of
claim15 where Rl is %p?y%a% 1@ uoropropyefta] 5‘%

16. The process of claim 15 where the partially neut:alized salt

of a polybasic acid is a potassium salt.

17. The process of claim 15 where the partially neutralized salt

of a polybasic aéid is a sodium sa]t7

18. The process of claim 16 where R! is methyl.
19. The process of claim 17 where R1 is methyl.
20. "~ The proceés of claim 15 where R1is 3, 3, 3-trifluoropropyl.



