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Process for the Production of
Bi s(trinmethylsilyloxy)silylalkylglvcerol Methacryl ates
woedoaesd4Pat ent Applications This patent appl i Per/Us1004/021072
clainms priority of a provisional application, US.
PSer Pb 60/483 847 mhlch was flled on June 30, 2003

to processes for theiproductlon of S|T|cone nnﬁbners
and particularly bis(trinmethylsilyloxy)silylalkyl

Relgb&B@%@ﬂApmichﬁ@ﬁsyl at es. Background of the Invention
Variqus silicone containing nononers, have found
ut i Thig gat%@ agpligatipn glapmﬁ BrpEyoliaprevaopH sgpkeatign, GsS. Ser. No.

60#&8%4%QL yﬁgﬁggfi'con? é?BPFhaln]C devi ces and

pafti cu enses having i nproved
permeabl I|ty to oxygen. One class of suitable nononers
|n |udes tris and

Field;of ¢ | si |yl oxy)silylalkylglycerol nethacryl ates

(" SRt intBRioRERES To ?%es@@é‘fo@ SheirOERioh ¢ %H’i@@ﬁe monomers
reacting the epoxide of the Si AGVA with nethacrylic

and peitigubans beﬂ(trimeqthylhéyls:@dmilsdalkplcglmwumtbacryhateh4 um sal t
of methacrylic acid and an inhibitor, such as
hydr oqui none nononet hyl et her. Reaction conditions

Backg@hﬂ@sfmeaﬁ‘idﬁgoﬁor about 15 hours, and yields Si AGVA

havi ng a purlty of between about 75 to 95% and a
nuntRstous silisgis ermirinia g manomess rye dounsh WHEY 93 sediag materials in the

procﬂnigaéﬁ ggﬁaﬁlg ftl\rgég{lgéé,r%ﬁkﬁ‘ gseg%ﬁéllﬁ;‘alﬁlﬂede%)c%g gﬁ& P&Ptlé&l’f’u 19 %gt cbtact

Vi Ces as co
lensds haﬁmimgtbmchmbrimwhiﬁmoto&ygan @t class of soisabilé mbﬁdin'iers includes
ch even n change the npdul us

s pd ?%@nms%i%qvﬁ%lev %ﬁalélk%'é%ﬁa&ﬁ@qrylate@ ReSiAGMAY). One process
o SRR ACM T A S LT L MACAMELS fhyic i
and efieerdhd solgur opradssivypookithoins sdlisofaoetismyliomad hyd an inhibitor, such as
hydroquinone monomethyl ether. Reaction conditions include heating for about 15 hours,
and yields SIAGMA having a purity of between about 75 to 95% and a number of
byproducts, including dimethacrylated byproducts. When included in the monomer mixes
used to make ophthalmic devices such as contact lenses, the dimethacrylated byproducts can
act as crosslinkers, which even in small quantities can change the modulus of the resulting
device. Accordingly, the concentration of these difunctional byproducts must either be
tightly controlled or minimized. Removal of the difunctional byproducts is conventionally
done by a cumbersome silica gel column chromatography step.

Thus, there remains in the art for an improved process for the production of

SiAGMA type compounds, and particularly one which minimizes the formation of

difunctional byproducts.
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done by a cunbersone cilica gel colum chromat ography

step. Thus, there remains in the art for an inproved
w@e@smeer43 or the production of Si AGVA type conpOOsE)4/021072

and particularly one which mnimzes the formation of

di functional byproducts. Summary of the Invention The

S tthe Invemtidnon rel ates to a process conprising the
st eps acting a, substituted epoxid
8],?365

f d )
or oF R BIEISp MVERtiq & APERGRET TR e SRS ebisarting 2

sub¥tthitd@poxi@dShd PREerably difd e rc}zﬁhﬂ'aﬁliﬁ%é@sﬁt%*etd, epBkide At at least
one acrylic acid and optionally at Teast one’inhibitor

onedithizm ayler avidisadt, allosss onp auvlie@idand opipanally at least one inhibitor at a

subst i tut ed, hydraxy acryl ate,. cificall the .
temBTh e84 LY G5 o Rl Mt e el SPefenly. the
preseheRveitidieRkidsN8 a drddebSdonfRRGid 188 si¥h bt WaStisONBFdt $éad8on mixture

substituted epoxide with at |east one lithiumsalt, at

compuigyie syheliteied ppoxddawitt ahlcast anedithipen sakt cat dgpstencadsaylic acid at a

600C for up,to on ay, to form.a substi.t uted
temfast SPoxdob PGt BE AR lLR dfeltabt Sk By droxy acrylate
andReRIsub&tithen eﬁéxi&éﬂe | nvention Suitable substituted

epoxi des include those of Fornula I, below. Rl Werein

Rl is any substituent which would not react with a

. bl ound. Preferred epoxides include
DesHBGP : Ificfif rmula 11, below O OFT Werein R2 is

a QuitableGubgitated ¥poxdddssheludé ddsabf Foratuld Edslowone Si

contai ning noiety and preferably at | east one

silicone. Suitable Si containing conpounds include
O_ conpounds of the

R‘l

Wherein R' is any substituent which would not react with a nucleophilic compound.

Preferred epoxides include those shown in Formula II, below:

[ OF

Wherein R? is a C1 to C12 alkyl substituted with at least one Si containing moiety and
preferably at least one silicone. Suitable Si containing compounds include compounds of the
formula ITT:

Al

|
—Si—B

1

wherein A' and A? are the same or different and are selected from lower alkyl, alkyloxy and

B;



formula Ill1: AL 1 -Si- B1l , A2 wherein Al and A2 are
the sane or different and are selected from | ower
w@bdogloos4as kyl oxy and B; B is | ower al kyl, al koxeCDUSH04/021072
group of the structure:Fornmula Ilia Formula HHb R3 1 8
tj 3r f - 0- S- R4 - R4 L JIyL wherein R3, R4, RS,
B1SR8quaﬂ<)ﬂ&almH¢rra@mmeftb¢S@m¢tﬁ1§rent and are sel ect ed
fromthe group including | ower alkyl, phenyl, benzyl,
and tri-al kyl siloxy substituents and y is an integer
froml to 25. As used herein the term"| ower alkyl"
refers to al kyl groups conprised of 1 to 4 carbon
atons. Specific exanples of suitable epoxides include
those of formula IV: ( > O (CH2)n- Si(0Si R6 3)xR73-x
Wherein R6 and R7 are independently selected from
al kyl groups having 1 to 4 carbon atons,
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nis an integer between 1 and 12 and x is an integer

between 0 and 3. Even nore specifically, the epoxide
woreapshoessthe epoxi de of (3- PCT/US2004/021072

gl yci doxypropyl ) bi s(triniethyl siloxy)nethylsilane.

Epoxi des may be forned in a nunber of ways including,
ForpytaIlgt |imted to, oxidatidferofulalllenes with

per oxyacids, formati bysan intranmol ecul ar SN2

reaetion of halohydrﬁg :%addition of a nucl eophilic

—_pxighi zkng agent (su g- é g_g?sic sol uti on of hydrogen
aiura ed carbonyl conpound, and

per ¢xi de) to an a b-Uu
t heRf eacti on of a sulgoOnbsm ylide with a carbonyl

cqnpqung.sAlgernagively, epoxi des substituted with a
whegpin &onRaiRii Rgant Bugpre tleeysaoee @rdeffencaicanidyare sedected from the group

. ‘hydrosi | ylatign of . an already. forned e i d . .
it SRR SRSl bR TS BN RETS SR s sgese
frongltb 2BNoWhistOhdrbiagBe felih dBebriallkyl’hR s to ARE drbips dohirised of 1 to

of synthetic routes to epoxi des and epoxi des )
4 caghsdtPmgt ed with a Si contai ning group, in no way

e 7 o o : '

e o ISP g kAL U RSP R e e esent

i nvention the epoxide is reacted with at |east one

acrylic acid and at least one lithiumsalt of said

acrylic acid. M acrylic j € i se between

1 and 4 carbon 0 !Q-Sr éPQ?A@T@ﬁQS?% m*i s

met hacrylic acid. Thereaction between the epoxi de and

the acrylic acid nay be equinolar, however, it nmay be
WhIEKAD RROR e HRaitcly SIERRE B BETMis ARk o dgarbon atoms
n is beinegsn batvaeh 1landrid aab atit aBimedee betofcem Oraytl 3¢ Faven enoper

| e of the epoxide. The |jthiumsalts of the present
Speq?ﬁffiwt fhﬁr?pe By °|thg Ry eaql}(ﬁ:)"at | east one acrylic
glycitfoh 1%9%1?51@@@&11 Sl RRetly @4 Carbon atons.

Preferably said Tithfumsalt is the Li salt of
metBpasidgh mety deiformemtie alnutdbietof wayst intledimgdmd nonlimited to, oxidation
mount. sufficient .to catalyze the.reaction, and )
of o FRUIARPorFecl: whdaich Bt Brianu S 5nEincih eppatonyarins,
addibias eda wpeBopiik: &HE%imdegent (such as a basic solution of hydrogen peroxide) to

an o, 3-unsaturated carbonyl compound, and the reaction of a sulfonium ylide with a
carbonyl compound. Alternatively, epoxides substituted with a Si containing group may be
prepared by the hydrosilylation of an already formed epoxide containing an olefinic
functionality. Such methods are well known to those skilled in the art and this list of
synthetic routes to epoxides and epoxides substituted with a Si containing group, in no way
limits the scope of this invention to these preparations.

According to the process of the present invention the epoxide is reacted with at least
one acrylic acid and at least one lithium salt of said acrylic acid. Suitable acrylic acids

comprise between 1 and 4 carbon atoms. Preferably said acid is methacrylic acid. The
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An inhibitor may al so be included with the reactants.
Any inhibitor which is capable of reducing the rate of
w@elopneiezat i on nmay be used. Suitabl e inhibitoP&T/US2004/021072
i nclude sul fides, thiols, quinines, phenothiazine,
sul fur, phenol and phenol derivatives, m xtures
reactidnerewéendhelepoileland éhe aspdiciatidanayergguiaolambywienst, ibugy be

are not limted to.hydrogui npne onet hyl..eth .
advaffefoi o ARG B PICHE b STFUREg B By EIear g be vsed in
amotnit BetwE&Eatiddhi Bid MHouiBhols ofaEelE 4did pét nddTe Ufthe Bpoxtide.

about 10,000 ppm and preferably in an anmount between

abdbe lithivingalinefithe nresan ipwaiiompempasedithiym angd &t SagtRacagrylic
ocia U EN S IR AP B PR, SRRl R e g st

methﬁﬁg&]ﬁfc aﬂ:ﬂ;lg OGe lifuimhablk & addetin apranicunesifiiciedt teleatalpret the reaction, and

about a day, preferably between about 4 and ahQout 20

prefasehly & 2Ry bR t‘b&@%@éﬁﬂ‘?"%&%@éﬁdﬁpﬁn M5PeXgRd about
tZgAE’HHfli%itﬂll fnaihish b0 facARRE SGHAHE YealantsN 086, iBhibfbt Whichfs capable

e art the tenperature and reaction time are
of redneiag sted mteprfpobmidrizatdn may de bt hiitghlerinhibiors implude sulfides,

. tenmperatures may allow for decreased.reaction.tine
tiolshones PhgRUEing s pRTeT ERLSTRGLAEE G v iy Bygpoot and
the 11KRY &pktifio ckimples HRRIde At Ard ot Niukitdde hiy@dGhin6He MBnehethyl ether,

near conpl etion (for exanple, greater than about 95%

butylased leydsporiolsenes ghsures fhaeriapd thafdke. aby iphibiter may he added in an
t 9 i f '
oS Gy R S PRORH T4 00 0B LRSI | and abou

1,000pemiretal ion in the salt, less inpurities are
generated at a given set of reaction conditions. Th

us,
t hdhpresgieen is condugter ehelpraisd tgupergiupisopisisabipgreptppthan about 60°C

ond B et Pl B BRI E Pal Rty o ot BRE e B Y ngioce wp
to aHdVEE AxY Ffé@ér%lﬁb@t%ve@i@%bd&%faﬂd b 20H6rE, ia0d mesé PYfsAdEbetween

~critical fluid extraction. Suitable extraction fluids
six hopes andabews 20thpyis. iwiH be pepresipied i ghose of skill in the art the temperature

and reaction time are inversely proportional, and that higher reaction temperatures may allow

. for decreased reaction times and vice versa. However, in the process of the present invention it

is desirable to run the reaction to or near completion (for example, greater than about 95%
conversion of substituted epoxide, and preferably greater than about 98% conversion of
substituted epoxide).

It has been found that by using lithium as the metal ion in the salt, less
impurities are generated at a given set of reaction conditions. Thus, the present invention
provides a process for the production of substituted hydroxy acrylates in higher purities than by
conventional methods. The substituted hydroxy acrylates may be further purified using super
critical fluid extraction. Suitable extraction fluids are non-reactive with the silicone

containing compounds to be purified and have critical points below the range which would
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cont ai ni ng conpounds to be purified and have critica
poi nts bel ow t he range whi ch woul dcause degradati on of

w0 b@s®dd4ezone contai ni ng conpound. Exanpl es i neCTIU82004/021072
carbon di oxi de, ethane, ethylene, propane, propylene,
chlorotrifluoronethane, m xtures thereof, and the

caugei degrad@aom oﬁthdlsdpcod:ecomlmng lcempoumbl quﬂesrmtlxudabarbon dioxide,

| ui d because it ha tica
ety PG BHOT A BT oS B Kl and the like.
CarbHBiexAE $s a PRfferfddaipabligea mﬂl@meehﬁmmtaalbwcrhﬁm [bint, is
Sui tabl e conditions include one or nore separation
gengigHe son-gpstiee with thupbeanetcontadiing cernpoundstiipa-flammabls end
ensity between about 0.5 and 0.7 g/m and
envﬁ&gg%ﬂstﬁﬁibég .1 g/m to about 0.3 g/m. The desired

dersuitable soﬁfﬁﬁoﬂsencaﬁdd de @ noye spafation kdndg Wﬁwe ﬂme eammencal fluid
tenperature within the reaction zone.

in ﬂ%Pfd IS HEANCICORRIISS A danstty BeWaemaRoutfy and 0. ?lg/rrru@@é dIeHSItY of 0.1
g/m?fodﬁfouE 6.3 aé/ljn}‘ st ﬁ&fa(ﬁeglr&b&el sihés %éy% Hf‘ev dcgi)y 9(‘%{3)91 %the pressure

exanpl es are i ncl uded. These exanp not
anditerupertiucnwitiinele eaetionszme. aunlyylunﬂnes uWoml septfatidn @bnes may
.pr.act.j cing the invention. Those know edgeabl e in
belﬁ 9h %dc | enses as well as other specialties may find

ot NRlrd@td AlS et R a%ﬂtfanrme fdm%vdn'i%:@)&'iﬂﬂék aré"ﬁié’ﬁiﬁ%ﬂ These

t hose met hods are deened in the scope
examples dp methmitche inveetidng| Tlmwar@mamﬁ oaly tatsuggest alm@thsvslexf practicing

the gllvglatth?ni m}cﬁg ?cg Gﬁ%e;é\%eﬁg Wzt IFJ%CE) ?%\gy ai; t@s{, %ﬂemaltles may find

othdi‘&ﬁélﬁﬁ‘ds}df @t‘ﬁ:tle% tﬂl@ﬁ@&ntfb@”&{dvﬁe\f%r RGN Qlﬁ@hé‘ds&@é deemed to be within
2-meth 2- hydroxy-3-[3-[1, 333tetramethy|-|-

the pqopg o 1%W§WC§H )oxy] di si | oxanyl ] pr opoxy] propyl ) MEHQ
h
ydf ycCl %@?p@g F%ﬁtgﬁy%rte ?‘%%g%ﬁ? ”cllne bel(t) hyI si |l ane

SiMAA2 bis(trimethylsilyloxy)methylsilylpropylglycerol methacrylate (CA Index

name is 2-propenoic acid, 2-methyl, 2-hydroxy-3-[3-[1,3,3,3-tetramethyl-1-
[(trimethylsilyl)oxy]disiloxanyl]propoxylpropyl)

MEHQ hydroquinone monomethyl ether

Epoxide (3-glycidoxypropyl)bis(trimethylsiloxy)methylsilane

Example 1
To a three-necls, 5000 mL round bottom reaction flask equipped with a magnetic stir
bar, condenser with an attached drying tube, and a thermocouple, was added 92 g dry lithium
methacrylate (1 mol, 0.17 equivalents) and 1023 grams methacrylic acid (11.91 mol, 2
equivalents). MEHQ (4.65 g, 0.037 mol, 0.006 equivalents) was added to the reaction flask.
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Exanple 1 To a three-neck, 5000 niL round bottom

reaction flask equi pped with a magnetic stir bar,
weondeo=es with an attached drying tube, and aPCT/US2004/021072

t her nocoupl e, was added 92 g dry lithium nethacrylate

(1 nol, 0.17 equivalents) and 1023 grans nethacrylic
Theacaatiof WasStirned| With stiqting afasatidgd 200BHRard 0 5Bpakidd(cbBined from

.o 006 | ent dded to the t
WriERLCRPPREORCALE FOh iie et PR B oy S L bl “Crs

addegr280% nfﬂfegﬂ'g%tﬁg tﬁ)t%&tﬁiﬁ kiR AR ot O HIBE allowed to cool

Corporatio he reacti on m xture was
to abea 56 dCtand 8andI&redAb heepasdianytfufine] tsen~3RN0EL. hetumes (to give a 1:1
eaction nm xture was renoved fromheat, allowed. to
rath:%fg'p

aqtign gyt igiermenkfar wnska e ioghlvicgha resgna mpgig. The
hexdr48 ﬁ‘a?'er Wad Pkhed %Qgssﬁ}jel AL Wﬁ £306Pm9) aYt 1% 2"00§ nfi2blsqv %Elueous

reaction mxture to for trans er ‘an
NaQHl ] amtd S2¢ 31200rmek 215i vosightiok aqueeus NhéEl. Hineamngsid layfﬂrmas/almn dried over

vvase sively with 4 x 3200 nL and 1 x 2000 niL
250 gmsNfy z?csff ggitﬁ?é and 3X 3200 mL 2.5 wei ght %

aqUROS ANBES wadhiRle BORE bf?ﬂésh}gzide\&ﬁﬁafggle MHheREb RN &I us mixture
250 gm Na2SO4 and filtered ltrate was added

wasggatgd &ir tireabonrg aterg@méctmn)ar@tu@@md fiftered lowerca ﬁsl@edm glagssfunnel. The

f
slegl Mo e SR At b fhels St DapSialef At 55 X 1 RRESIMA AR The
resultifp SiIMAA2GARSs llﬂa?z‘é@ 80 LCONSEBE p %Zlﬁﬂytr&ﬁltﬁ ﬁ%%ﬁéd in Table 1,

evapor at or, 5 0C, to give Si The resul ting
belogf. MAA2 was anal yzed by LC-MS for purity. Purity

results are listed in Table 1, below. Exanple 2 To a

t hree-neck, 5000 niL round bottom reaction flask

equi pped with a magnetic Ekhmplea , condenser with an

attached drying tube, and a thernocoupl e, was added 59
g tﬁ%oﬁ@tlh@@tl peftean regctionsilask equippeyigvith a magnetic stir

bar, %g#(’i%gél %ﬁf’;;n ﬁﬁ&l@h%ﬁng %g?anﬁ%ttﬁ&ﬁ{d J)ﬁp(fe, 36k gdéeli]@ggldry potassium
methacrylate (0.476 mol, 0.08 equivalents) and 1023 grams methacrylic acid (11.91 mol, 2
equivalents). MEHQ (4.65 g, 0.037 mol, 0.006 equivalents) was added to the reaction flask.
The reaction was stirred. With stirring, was added 2000 grams of Epoxide (obtained from Silar,
5.95 mol). The reaction mixture was heated to 100 °C.

After about fifteen hours, the reaction mixture was removed from heat, allowed to cool
to room temperature and transferred to a separatory funnel using 2000 mL hexanes for transfer
and to dilute the mixture. The hexanes layer was washed successively with 3 x =5000 mL 0.5
M aqueous MaOH, and 3 x =3500 mL 2.5 weight % aqueous NaCl. The organic layer was then
dried over Ma; SOy and filtered. The filtrate was then concentrated on the rotary evaporator, at
55 °C, to give SiIMAAZ. The resulting SIMAAZ was analyzed by LC-MS for purity. Purity

results are listed in Table 1, below.



equi val ents). MEHQ (4.65 g, 0.037 nol, 0.006
equi val ents) was added to the reaction flask. The

w0 e@spoaams was stirred. Wth stirri ng, was addedI/BS04/021072
grans of Epoxide (obtained fromSilar, 5.95 nol). The
reaction m xture was heated to 100 0C. After about
fifteen hours, the reacti dhablesture was renoved from
heat, alowedto coolteo+r68 ...“,rrp\,. at-ur-e—and
transflerred to a QPPF]I‘FH‘CJE I it 2]
hexanes f ofotat Buriff €¥o) and |t o d85 Bte the miS#t urel The
hexanes | ay@ifumaionshshed |succé$2i vely w8973 x| - 5000
mL 0. 5| M aqlgniisied®@PH and 3 x 3500 nL 2.5 weight %
aqueous Nafhyl ARgatgrgani d I ayaropas fhem.gsi ed over Na
SO and[ it U &nes(AfF 11T al &g (NN cgpgentyated on

t he r.otary- SRR O at 55 Bg@tu of Ve _giZ- The

resul t -rg—Si ¥ afahyzed % EEMS fq)“;z pur] fy.
Puritylresul 08]‘(5' L sted in PBie 1 pel-f Tabl e 1

Exanple 1 Exan'ple 2 Total Purity (% 85.9 84

S dwiRsS € Acet ate( %
<oﬁj&gﬁ‘ Jﬂ&gﬁhﬂé‘é%g??% 1Y<éotﬂ86 0. 16§Epo?<é%ﬂ¥% 0.59 <0.06
col (% 0.49 0.76 Difunctional inpurities include
e follow ng conpounds G ycol is OS (CH3 3Exanples 3

- O O.
O/\/> Si” \(\ O/\/\ Si” Si/
07N N

OH J ,0
i
e \ 0O —_— Sll\
0
0 0
0
OH N 0 OH
Si )
- | /Si\
Glycol is
(I)Si(CH3)3
HO/Y\OM\ Sli _
OH OSi(CHa)s
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To a three-neck, 125 nlL round bottom reaction flask

equi pped wth a nagnetic stir bar, condenser with an
w@rdoaobrads dryi ng tube, and a thernocoupl e, wasP@tism04/021072

6.88 gmnethacrylic acid and nethacrylic acid salt

listed in Table 2, in the anpbunts listed in Table 2.

The reaction was sti rrecEanIﬂchsS{& rring, was added

13,44 Epox de (obtained fromSilar,. 40 .mmo]).. The .

o A0t BreRe s o O Bt ek A Bl ifh f dpgmetc sir
bar, G&stfeaserm A 2R5IHeQ AryTh hibe CandBSthERIBV6BEle{ WA d¥1RA6:88 gm

lowed to cool to about 50 OC and transferred to a

met}wmdrcaatcal' qndfmﬁh@drylusam@ sgltligedrin Tebtahds thepgmaeundhkigted in Table 2.
o dil

d. T | .
The SR HbE vEhatedy By ity fae 4083 P RO DFlopffis fom sita, 40
mm&§Orthe aa6ticmBIurd wis iafed ¥&d@hE. % aqueous Nad . The

organic layer was then dried over Na2S 4 and filtered.
The\ftee Savirtepnisouss, KieaRacking rmmlrewwewvgtﬁ% heaty alpyyedity cool to

sboifb s Ll FEREellp & spuy156) HBrel SORE T2 P lane O tagiter and to
dllufe ﬂ§e7 mﬁ(tlfre KTHe Hek@nes 18¢r 3va§ wWighdd- s8R ssivedPwah 8 143318 BLYB N

K 2.425 10 38.8 8 Na 2.11 10 86.1WE CLAIM1. A
aquqmu@ble@ﬁ endﬁzw $%3 -2 ﬁévesghéf}ﬁ» gfuepesddaGlndha Ofgams;tlayer was then dried
over sQI glirl]d elcr(ﬁ)érw%n W ealgli Llj%%gb cr y ﬁ"ﬁy Purity
resulté a@ lits%H'ﬂBTﬂiléJB,&)elow.

Table 2
Ex# | Salt MAA salt (g) | Toluene (mL) | Purity
3 Li 0.575 - 87.8
4 K 0.776 - 82.8
5 Na 0.676 - 86.2
6 Li 1.8 10 89.9
7 K 2.425 10 38.8
8 Na 2.11 10 86.1
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above about 600C for at |east about 4 hours to forma

substituted hydroxy acrylate. 2. The process of claim
wa2mbheeain sai d substituted epoxi de conpri ses BECT/USHS4/021072

one conpound of Forrmula Il 1> OR2 wherein R2 is

sel ected fromthe group consisting of C to C6 al kyls
WELbSMt uted with at | east one Si containing noiety. 3.

The process of claim2 wherein R2 is selected fromthe

group consisting of C to C6 alkyls substituted with

at 1. eRptocesiomigriRiNBe sip of RRCIMOL BRSrdabti® ik comprising
wherein said substituted epoxide conprises, at |east

subgiiteied eppiadmwitbat feastionp Aithinm: salp.at dgash gne agryliogiciat a temperature

3 ' ind I d
sbod SR RE rElohe e h s B SaFRERLCE i drgR g BokeE

| NtegEfe f6¢a8E 8NcIdin@ N evhbeiRBAd Xublstinded ¢gvikRBonliriskefNeddt one

and 3. 5. The process of claim2 wherein said Si

compgprdphieigullety has the formula I11: AL | - Si- B 1
wherein Al and A2 are the sane or different and are
sel ected fromlower alkyl and B5B is a group ofthe

O struc(t)llrjage:RS -O Si- R4

I~

wherein R? is selected from the group consisting of C1 to C6 alkyls substituted with at least
one Si containing moiety.

3. The process of claim 2 wherein R is selected from the group consisting of C1 to
C6 alkyls substituted with at least one siloxane.

4. The process of claim 1 wherein said substituted epoxide comprises at least one

compound of formula III:

o N aimb \ o7
|>\/0—(CH2)n—S'(OSIR 3R 3

wherein R® and R are independently selected from alkyl groups having 1 to 4 carbons, n is
an integer between 1 and 12 and x is an integer between 0 and 3.
5. The process of claim 2 wherein said Si containing moiety has the formula IIT:
Al
|
—Si—B

¥

wherein Al and A? are the same or different and are selected from lower alkyl and B, B is a

group of the structure:

10
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R wherein R3, R4 and R5 are the sanme or different and

are selected fromthe group including | ower alkyl,
w@b@aphis4benzyl , and tri-al kyl siloxy substit uret/s5S2064/021072

The process of claim1l wherein said substituted

epoxi de conprises (3-

gl yci doxypropyl ) bi s(trinmethylgiloxy)nmethylsilane. 7.

The process of claim 1l wherein sq!d at | east one

lithiumsalt conprises bet i—dhe and four carbon

atons and said at |east one agsylic acid conprises

bet ween one and four carbon atons. 8 The process of

whe?&ﬁ' 12 R UhERELR ﬁ@ Bgn%ﬁlr Mkﬂe&nﬁﬁcﬁarg Qéchgtbé ﬁ?m the éroup including

haérylic aci e process o al m
lowearcaliylj pheayl, ﬁengzl Lmddmaﬂkyénitbmnytﬂbktﬁumﬂen about 1 and

abaout nmol es of ac tituted
o O e DRSS el bineteibaid plliruled dhorbieoutaoes G-

glycﬁcﬁﬂ?ﬁfoﬁ?l%ﬁtrhﬁetﬂﬁ & BELian8C0C and about 1100C. 11.
The process of alm vvherel n said reacting step is

c orfd dteguocess of cleinbd wdiatdimbaig atleast ofie Hthiem eploemiprises between
one.ﬁﬂg cngrrEg% gtg %bq?r? zfjnéllssgmb e}t\}é%lg e}% r{l%érgrcga)é acr IS%E g?t%)veen one and four
carfoh@send. in an anmount up to about 0.5 eqw vaI ent s, based

upon the epoxide. 13. The process of claiml vvhereat

saisd The pracessefelaipnt Wh?(lleuﬂrséldf asryliseacidenmprisss methacydigaeid.

ong, 'ﬁ{%ﬁ?%cte? ¥ of cldm 1 43 a8R 19{4%8'11%1%]1% WAG%E] Shout 1 and

sai’d in 'S se rom e group consisting
abof3 molkes OMSyhctdmdqies modmsubstrt&tsd epdxadeot hi azi ne, sul fur
and m xtures thereof.
. The process of claim 1 wherein said temperature is between about 80°C and
about 110°C.
11. The process of claim 1 wherein said reacting step is conducted until substantially
all of said epoxide is converted to said substituted hydroxy acrylate.
12. The process of claim 1 wherein said lithium salt is present in an amount up to about
0.5 equivalents, based upon the epoxide.
13. The process of claim 1 whereat said first reaction mixture further comprises at
least one inhibitor.
14. The process of claim 13 wherein said inhibitor is selected from the group consisting
of sulfides, thiols, quinines, phenothiazine, sulfur and mixtures thereof.
15 The process of claim 13 wherein said inhibitor is added in an amount up o about
10,000 ppm.
16. The process of claim 13 wherein said inhibitor is added in an amount between
about 1 and about 1,000 ppm.

17. The process of claim 1 or 10 wherein said process is conducted for a reaction time

between about 4 and about 20 hours.

11



15 The process of claim 13 wherein said inhibitor is

added in an anpunt up to about 10,000 ppm 16. The
wEe@seer4df claim 13 wherein said inhibitor ispadusmos/1072

an anount between about 1 and about | OOCppm 17. The

process of claim1l or 10 wherein said process is

corl@udteprdoess af dleiactd wherkinmmeidiphibgtenisableoted 4roanthe group

about 20 hours.18. The ocess of claim 13 wherein .
condSitg AEBRESRTF SicemeBLahry B BB teli Sidpigres
ther®df, hydr oqui none nononet hyl ether, butylated

hydr oxyt ol uene and m xtures thereof. 19. The process |
of 181 haptockssrafiekimd dimthdr spmprisingthestep of subsensing saifl gepstituted

sai d substitut.ed. hydr ox cr 0.RUrification by
hydoty é‘?‘éff% ‘Qtﬁoé)gflhfgr[ﬂr%’yéq‘%’%% Claﬁrlllﬁ& %&acjﬁﬁ%‘ process of
8! aziopgh@ PYJRBERIfR1a5aI10 vped sid §uperlitibdl Wil is Sarbad BioRide.
i oxi de.
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