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PF 61559 1 Process for
-.silylating nonocarboxylic acids Descri pt1i on 5 The present invention
relates to a process for preparing silylated nonocarboxylic acids by
conver t i ngProsees for Isitygtingomensicdokylictduespr esence of an auxiliary base.
The silylation of carboxylic acids is known in the literature. For
I nst ance, ﬁ.e %@i-h da et al. disclose, in Z Naturforsch. B 1980, 35,
976-980, t &5% ;‘1'8 lon of acetic acid with 10 trinethylchlorosilane in
di ethyl ether with addition of diethylamne. V. F. Mronov et al.
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auxiliary base in diethyl ether. A disadvantage of these processes is
t he for mat Thesibiatioclafinamoxgic layids tckiowm id ¢hepliteityre! RdrésstatecA. SiiiRada et
cconor sl [y apCpin ZoRalAbaed o ""’.9%%%*3?9*?2@@3**% Ll qr kBl
dit1i ol hiﬁ”%ﬂdﬁ% fare s S5 YbehaCviaR ”%‘% digt '%"P%?l %t - dfirqpov et al.
acryl i c acPesafpennideanttetarpeycl. £ommsl. 19661 €5 884881 thy siylatibn oRelktistantest
al . i n Rusmcluding@@haédifiacid GRéwisd Yt trint&yIERBfsiIRH2 ih e presence of N,N- q
s T equt r oqeTprabO S oA fiad e R P B IR A Fach Al Brihesh abosssst
el evat ed t Srip@fAmaHes Obymipes hygrenhigyidgguegipitaées wiiciriare diffieult fo filter and
prepar &5 oleadfto yieldiesduslis tHeyflltration b gtaricasically alttrdotive Eeged@*gﬁd_sn st b%/ g
C. Pal er mo, i i acid is reacte
With N-tri ﬁ%)taia@’E%%%_n%&%ﬁgﬂﬁ%?gﬁéwgﬁﬁeﬁ%I@ggﬁg{j@g. sol vents such
as carbon tetrachloride or dichloromethane. This reaction route is

i npract i cabhe siyiationefastyli¢ adid wits hesametbylsidzase isydesttiigediney.df Rakhiin et al.
hal ogenat egh R@dsyenbrg. Eh@h@i?d}(ﬁfm%l'h&? T_hglﬁééfclfit&?] @Higﬁdvbhtﬁgﬁwgéé}gc%'eaz S
addi 11 3hal 9Tk BRGEM e SHRGNED st 5 Baliesh Hoisevr Ui tiRgess
product byresyies lpngreaating §mee gt elavated jermparaiupes anskafiends @of inbderats velds.
The preceding synthesis of the silylating reagent is also disclosed

in Synth. . ; ' . i ’
T S g5 Bl bt A
whi ch has S)S“f gsi? é§%€@9 TﬁganT heearBPevdieiacid sy reried vyt Notrimggthisityls2-
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react ant uB®gediag sybesisal thensidatinggeagant iscaddifionglly necessaty. Wieizzh fir st

had to be pxapbdd i8rsholrddarbng Begirodidcy by A6sth dnRShddnverhiff cBsHIRESES and
gi ves gése?lgrgﬁgrgdi um chl oride as a byproduct, which has to be

filtered o

The preceding synthesis of the silylating reagent is also disclosed in Synth. Commun.

1982, 12, 225-230 by Banerji et al. The reaction with the carboxylic acid gives rise to

imidazole as a by-product, which has to be removed from the product by filtration with
35 acceptance of yield losses.

Another preparation route is described by Y.-F. Du et al. in J. Chem. Res. Synop.
2004, 3, p. 223-225. This discloses the reaction of sodium acetate with
trimethylchlorosilane in solvents such as diethyl ether, PEG-400 or benzene. The

40  reactant used was the sodium salt of the carboxylic acid, which first had to be prepared
and dried carefully. As a result, the synthesis gives rise to sodium chloride as a by-
product, which has to be filtered off.
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PF 61559 2 WD 2003/062171 A2 di scloses a process for renoving acids

- whi ch formas byproducts in the course of the reaction or are added

to the mxture, for exanple for pH regulzdti on, fromreaction m xtures
by neans ofwerpoagiiebi?r X2 BreRssd's Bro%ésslfor F@ﬁcﬂhﬂd éﬂfd@\&ﬂbﬁf&h 213 by- .
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m xtures bwychBMisacetic éélda#!bfdcb% ﬁbr Qlﬁﬁﬁmgtrﬁ’tﬁw%&’bbk}i@r ldQ?sSﬁot%c%ean
al kyl'i m dazol e which has a solubility in 30% Dby weight sodi

chloride solution at 25C of 10% by wei ght or |ess and Wnose
hydr ocHPor ilttemaéianal anelicetier W 2ARS/BfN44 & AFSRewise sliscitisag a oodels for
t eachi ng ofrembiiag apipé fromt readtiontiiitupsey haédns &@ﬁ%@xiﬂé@ Hé?s@%éﬁuhﬁ’ary

renpbve aci (li)% %éﬁg a@n%lﬁﬂ%fﬂa&&@ vﬁm@c%l‘nrt‘?a'% %olﬁtﬁl n el 6§%c§gmfcguﬁmde
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si |yl gt i ng %QY%%%W 1@9/%1?){ wg:ghfsor,ﬁﬁs EHid Q§§é’ﬂdr00h10ﬂ@e DResa Medtingfnnirg
an obj ect dlawhB5°Gr dseorting oy thetteachirigoofpinie wpplizatior, thd Aediianpbissreé uved

20procags fi@renbieydchis \Mﬂcﬁ%ﬁﬁ‘?@fr@ FeCor e Aacti rcatFe é&déﬁo&? 9%& or
hi gh yiel ds an The

econqm G rac
obilect i SEREYCE’ BPPISI E‘Is@gll"ﬁ&”br"‘e?{a??sﬁ Oringlida Danocarbonyic acds f
monocar boxy¥ot gisglesets by reacting C2- 0 o- nonocar boxylic acids with
hal osi | anes of the general fornula (1) 25 SiHal4,Rx (I) in which

30Hal is a of, flu
chior i g, G e 0 SsAFRESH 6P oL ol a@chgger Siternative
G - O 0281 kyProgsss frilylaling merRocarpopy , which i @otablg Sorthigtt vields Bpd higien
hal i de in tskleciviyspddeeainoarcatiy stilactivey base, wherein the auxiliary
base and the hydrogen halide forma salt which forns two i nm scible
phases wit I:|'hter2)(?)ject Is achieved by a process for preparing silylated monocarboxylic acids by
reacting C2-Cre-monocarboxylic acids with halosilanes of the general formula (1)
25

SiHa[4-xRx (l)
in which

30 Hal is a halogen atom selected from the group of fluorine, chlorine, bromine and
iodine,
is independently hydrogen, Ci+-Cio-alkyl or aryl and
X isanintegerof0to 3

3%  toform hydrogen halide in the presence of an auxiliary base, wherein the auxiliary base
and the hydrogen halide form a salt which forms two immiscible phases with the
product of value or the solution of the product of value in a suitable solvent and is
removed.

40  In the process according to the invention, silylated monocarboxylic acids are prepared
in a simple and economically attractive manner, by virtue of the hydrogen halide
released during the reaction and the auxiliary base forming a salt which is immiscible
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product of value or the solution of the product of value in a
-«suitabl e solvent and is renoved. 40In the process according to the
i nvention, silylated nonocarboxylic aci are prepared in a sinple
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aci d. The &Uxirg 4 simplenhase gereratinnransergiale telrseduol ef yaluasimen dkis salk of
hydr ogen hahé diexilianylbaset withinerhydmgan balidd. The aitjiatiohrod the henddRasdxyRhacid

m xtureg Appbddabi§ rdfidy Snd GRA N £an separate the product of value
fromthis spglt of the auxi ia%)@):ga%é wi th the hydrogen halide. The

silylation of the nonocarboxylic acid 5proceeds rapidly and with high
yi el ds. Thdhgrmoeeess agewrdinditmthetiovantien israuitable dor the remctiorabl @-Cev t he

S e it 8 A M,
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The pr dBesdneiioeaibaxyils ack. The praseesmeccordingtothe fnvestinn islprafersoiialyisiuialler

sat ur at ed @-saturated@Chrasyddatbaxgiciscids whd MBowthNeREHIg ahbMturated C3-Ca-

unsat ur at e%&ﬁ%b%bxﬂ?&%@ﬁgf boxylic acids. Saturated
C2- C8- nonocar boxyli1c acids are, for exanple, acetic acid, propionic

acid, 15butyric acid, valeric acid (pentanoic acid), caproic acid
(hexanoi ¢ &atufptediegtamonesaduixylicamidsoare afoo exarage taoetia peis) propiasic&rid,
and i sager $utyiieaeil valdiPadd {idintanBlcdR), HpRlie 568 frexaPof.akfe), Heltanoic acid
sz-mnoc%hg%ééln% ac (gs SIUCQI s_acetic 1d,  pro |0H,| c acid an }
butyric acid. & E]r Y8t 21 He? ﬁB@FF’F@tﬁ@ﬁOE ”P‘ﬁ“gd S HPa PEsference is
nonocar box@ived ta&eds-npcadosylicacBissuch en aattisrasid, podpinésacid end butyric
exanpl e, aaeplic acid, nethacrylic acid, dinmethacrylic acid,
ethacrylic acid, a-chloroacrylic acid, maleic acid, fumaric acid,
itaconi,¢ acjd, nmesaconic acid, citraconic acid, glutaconic acid,

aconi ti2§ a?i“&,gr?fﬁ yemenestoyieeically upsatyratod mopparbaiieiacigs hgving 3o 8
aci d and crattoniatoras indludes, dbreexaethieraoiit byt enetatiylc adisairedbedlic acid,
25monocar batiechfic 8eida cAlbRoRRik abfl, Aelefh ade A LS iBEbH: 266 A Gonic
acid, etha rﬁl |.& acid acrlld lir)[a ei.c acgl . .ht W @e appreci a?,e a _|{
is also poég_ bPIEAFGNIG 3, i gaeaiic ad Aeanitic a¢'d. PRBYiIRvaAIeNISRcidy allylacetic
use any de&ridevinyiasatigrasisl afd arpienigfaside RPeafererhmdn@thyibnicatynosatutateq | i ¢

aci ds, 2but ndfhopabbgylie aerisiafe g&rxm:nadid? A&V IRGCRI) LYot acid, ethacrylic acid
C2- d o- mngﬁamﬁghbi& acid with hal osilane. The C2- C o- nonocar oxylll C

acid used i's used I'n equinolar anobunts or in excess in relation to
the hal osilane. Preferably 1.0 to 2.0 nol/nol, nore preferably 1.0 to
It will be appreciated that it is also possible in the process according to the invention to

use any desired mixtures of the aforementioned C2-C1o-monocarboxylic acids, but
30 preference is given to reacting only one C2-Co-monocarboxylic acid with halosilane.

The C2-C1o-monocarboxylic acid used is used in equimolar amounts or in excess in
relation to the halosilane. Preferably 1.0 to 2.0 mol/mol, more preferably 1.0 to
1.5 mol/mol and especially 1.0 fo 1.2 mol/mol are used. An excess of

35  Cz-Cio-monocarboxylic acid is required especially when the auxiliary base is
contaminated by the phase-mediating extractant.
The halosilanes are those of the general formula (1)

40 SiHalaxRy (1)

in which
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1.5 mol /ol and especially 1.0 to 1.2 nol/nol are used. An excess of
.. 35 C2- G o-nonocarboxylic acid is required especially when the
auxiliary base is contam nated by the pt‘ﬂase- medi ati ng extractant.
The hal osil anes are those of the general forrmula (I) 40SiHal.t.xRx in

which PF 59 4 ' t I d f th f
Fluorine, Qi oft 405Raeh oty e G Bt B8 s o7 hpen alorine, bipFS gen,
Cl-C o-al kyl olndigdineand 5 xis an integer of 0 to 3. Preferred

hal ogens a® chd intiemendantly bydsogene G Mhealkyiior ahebagi | ane conprises nore

t han ong hgl ogengai, bf is unequal to 3, mixtures of the
hal ogen at ons rra‘fil/ alggsac?rbeﬁgor%sent. However, the hal osil ane preferably

consists only of one kind of halogen 10 atons, nore preferably only
of chl ori né’referrbd balogens FieechRrina bad btaming. SNhery tHechaldsttarsacom@ises more

different amgh dMYhBEgdh ABRACREXIE DhediaP® NWHKORRMDS tHd %ﬂ T npefg also

aryl. The R _substituents are preferabl e sane o | E?érent and are
each indepé’ﬁd)g?ﬁeni/ V‘!%FB?‘}? Qﬁ?sﬂgpegﬁf%r?g&rganﬁ?té Or'?&r OBFEPQRQBP&‘?Q?%e
same aff 1%5tpe necfe wreferably-caisfichipringleebsoming.n t he context of the

present invention, C-Co-alkyl is understood to nean straight-chain

or branche | Vi t carbon, at faor
exanpl & ne*ﬁgﬁéﬁ%ﬁ%%ﬁ%?@s@%gﬁaﬂnﬁﬁx ety o2
tert-butyl MY4ogeR rebrald Ayaryl Jaaryaubstigentaateneiaitly the same or different
1, 1- di net h@npraopgach ibdEretidentyhG-P eyl or @yRadd art iyteprefeydbly the same and
et hyl prigpy lare B@ew¢1-c;am§1td%h9ﬁpt yl', 3-nethyl pentyl,

1, 1-di met hyl butyl, 1,2-di met hylbutyl, 1,3-dinmethyl butyl,

2,2-dimethyl butyl, 2,3-dinethylbutyl, 3,3-dinethylbutyl, '

2- et hyl but yn theicontext of thawrasghbinvention, G+-Qelky isredersiquddpyhean straight-

1- et hyl - 1- whhiRWr Brareyibd hidreédhgdn ?adidé%tﬁb(rirgr l10 da%ryétome,%b'éxamsple
nonyl and Sistop: it bioblsDRroBA bl Spcoity BRI gty Beny,
st r ai gKP- cRaANAthYPuR dncriBetainegpylr héidiestsy prepying 2:dimethyipsenvbdn at ons.
I n the contethyipropyl eyl 2esethyipértyleBHriatinyipedtyl] 1, 1-SirkktBAbSYI0 0 R-did ety ityl,

mono- t o t i LYeldiG IRFAMRbIfmEthPEUSY StEdRe 153 89irfethfibdih. 53 |
g e St AP HITAL Sni if F han,

methylpropyl, heptyl, octyl, 2-ethylhexyl, 2,4,4-trimethylpentyl, 1,1,3,3-tetramethylbutyl,
25 nonyl and decyl, and isomers thereof. Preference is given to straight-chain or branched
alkyl radicals having 1 to 4 carbon atoms. '

In the context of the present invention, aryl is understood to mean mono- to tricyclic
aromatic ring systems comprising 6 to 14 carbon ring members, for example phenyl,

30 naphthyl and anthryl, preferably a monocyclic aromatic ring system, more preferably
phenyl.

In the formula (1), x is an integer of 0 to 3, preferably an integer of 1 to 2, and, more
preferably, x = 1.
35
Typically usable halosilanes are, for example, SiCI(CHa)s, SiCl2(CHas)z, SiClsCHs,
SiC|(C2H5)3, SiClaCoHs, SiCE(iSO~C3H7)3, SiC|(n-C4Hg)3, SiC|(te!'t-C4Hg)3, SiC|3(n-C4Hg),
SiCls(tert-C4Hs), SiCl(n-CaHo){CHs)2 and SiCl(tert-CaHg)(CHa)z, preferably SiCi(CH3)3,
SiCl(C2Hs)s, SiCKiso-CsHyr)s, SICI(N-CaHo)s, SiCl(tert-CaHo)s and SiCl(tert-C4Hg){CHa)a.
40
It will be appreciated that it is possible in the process according to the invention to use
any desired mixtures of the halosilanes mentioned, but preference is given to using
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In the formula (1), x is an integer of 0 to 3, preferably an integer
-~0of 1 to 2, and, nore preferably, x Typi cal |y usabl e hal osil anes
are, for exanple, SICI(CH3)3, Sid 2(CI—I3)52 Si Cl 3CH3, SiCl(C2H5) 3,

Si Cl 3C2H5, BilyGbiig sfdhéRAdsikBes MelidrizdCAHI) 3, Si O (tert- C4EL9) 3,

Si C13(n-C4H9), SiCl3(tert-C4E19), Sid (n-C4HI9) (CH3)2 and

i - | | ( Si Cl (C2H5) 3,

g: S( |( tsgr tcs '@8 egm;%w %gésefi%%%%?'tsﬁ t%@@%f@@pém&h are )speCIf ed as

Si O (tert - GHBR(EEPLIn WRFOBESF1 MmﬂdWV@rﬁS/@ﬁMﬁbmhﬁkmi&it kefoRsice is made
mentiongd. here %é@@blﬁ)h@éﬁ@ngl @gp)éc@ﬁ%ﬁt%sthéréﬁx[ Z% ﬁiﬁ%gﬁle corrpounds

whi ch
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pyridi ne, especially 1-nethylimdazole, 1-n-butylim dazole, _
2- et hy| pyrAQd:brmﬁgahothm%hphpquﬁlidhnﬁaseﬂs@iré\ﬂme domgodristwifcH foKe Bt daMwith

auxiliary has AycrBgéh ﬁé}@é@orﬁ%awngme%é&lanf S5 an ﬁ)?r'ln{ng%b 'ﬂnﬁq&% ible,

hydrogen hal i de eact | on,

i i sci bl e Pﬁﬁﬁ%%‘gﬂ“ﬁwr?‘ﬁ—g B‘q@&{?c‘?r 3¢ S@Hﬁ'%"fd?e P’WQU%tcﬂfl‘J@'Pﬁl'ﬂ %ﬁu'ﬁﬂe
product of Sphenkandbeinguementside sol vent, and being renoved. Preference
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g f unct | Sroet SR8 0len (ifiood AT RS WM iard nol iy st i Fabici 5 =
the additi 6%3'3@ntaA¢fimn@8y p@é@@bly,ftms eelxﬁw t@se maydinratiog ba @i m:eleophmc
tri et hyl amcatalysaethe cadotion,isuch trait thet Ridétiod 1o a firtheh Bhsd, €SHExBRPle the

Par ticul ar d&itﬁ%ﬁrh%%?tﬁe?haﬁénénﬁg%)&@eé g‘?n Lt {ﬁf'EIFé’ |§°ﬁt?[ %LY\QgCh forma

salt Wl2 h the hydrogen h or me uring € reac aid salt
being I'quid at the tenperatures at which the product of value is
separ at ed fRavlinudigrafalence Biven tddwseidositayibases whick fatd bdlawih hase

and the hyyaagenhaiidedermed dRthgdes FBtidM @2 d%%ﬁtb'eﬁ‘]ﬁ J%Pﬁ@tfnf@ eratures
A d d, this 1
yar ogen_ciit 41 PRl ot H%‘f Mor nydrogen ﬁd ok
(H'), or, in the case of m xed hal osilanes of the formula (1),

m xt Er @S ofAstdesciitysty aiges, thebiudesy GBS bened.hyHR bhﬁam{%ﬁﬁegd aﬁ@rtﬁé ng
to the inv I; en

(e i s f(*@édt ”’f"f’*?’%%% B P’”a G il @ﬁ"%?%?@eﬁé Y88 Fid)

suitable f WH StHdk hydrogen Gramide Rty Ob@&w%@@fde{wa QXA

during the cae@of nixad hebsMﬂes egthedbrimate (If, onixteresraptie mididden Hatdek
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T el e L R

The auxiliary base is additionally suitable for removing other acids which have been
added, for example, during the reaction for pH regulation, for example nitric acid,
nitrous acid, carbonic acid, sulfuric acid, phospheric acid or suifonic acids such as

35  methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid or p-toluenesuifonic
acid.

When the reaction mixture does not comprise any further acids in addition to the Ca-
Cio-monocarboxylic acid used, generally at least one mole of auxiliary base is used per
40  mole of hydrogen halide to be removed, preferably 1.0 to 1.5 mol/mol, more preferably
1.0 to 1.3 mol/mol and especially 1.0 to 1.25 mol/mol. When other acids have been
added, for example for pH regulation, the amount of auxiliary base has to be adjusted
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acid. Wien the reaction m xture does not conprise any further acids

-.in addition to the Cr C o-nonocarboxylic acid used, generally at

| east one nole of auxiliary base is used per 40 nole of hydrogen

hal i de to heriespandaiy. preferably 1.0 to 1.5 nol/nmol, nore preferably
1.0 to 1.3 nmol /ol and especially 1.0 to 1.25 nol/nmol. Wen ot her

aci ds have been added, for exanple for pH regulation, the anount of
auxi | i ary dagensrgk thegepidengs time etthe prxiliarg bgsesindoe rasciomuixigeys a Few
general , t heinuies itelseveeal hooms, prfeférhiﬁhlf aux o ﬁﬁr’}ut&}?%r% PréféS@bISIQ?(Z%% ion

m xtures s r - referably to

m nut es,5 m@eﬁﬁ\rﬁ{e gﬁgﬁt&%@gﬂlg@& %@mﬂ@gg&and nost preferably 10 to
30 mnutes. ldeally, the auxiliary base is initially charged together
with the Cldelly,theaoxibarkbryé isdnitiallycthageddogstherivathete @ad {-menoddiBoxylic

hal osi | ane defd dd@aslylbtetandMerFPBHaRRHR! Y adddy il i e
auxiliary base wt hyt he hydrogen hal i de If gr med u(r)risﬁllghrtnﬁje'“lsbgacti on

fornms two i nmi scible phases with the product of value or a solution
of t he 18 odietsaiof theiauxiliary hase withding bydsoderdride farmed siviig e reection forms

iﬂat t wo Iitquiirdmishmma‘seﬁﬁﬁtﬁﬂi@pr’_@blu@op@t_%eoié‘&&ﬁﬁ&?&tﬁ@br{@dué@f\(}aﬁi@ in
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halide, a JYPYAHTOFRN al so be added to the product of value, in order
to achieve dem xing or a reduction in solubility. This is advisable,

for exaspl ayhahes g%l:tepr%eiléﬂ&if LAy isthistiBR e?ﬂte?% éggfah@%@{{%igy@\hé%ﬁ‘éa\g%e
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OI thte par tadoighiste, @swn@été,%enihfsagbi' ito!r tHeVsaltdn %ﬁr@%@b&’@fé&f tded
at a tenper, r: [ - v oint. o e sa n
bel ow E‘? e 28 8 i i BBy 1520 oY ot B iy e Prstebor
the folPPowi’Rde Pefrpighierinere and nast Aiplerabinb%oby waighperaderet The salbility s
l(:j)oi ling pg!determ}neggdemgﬁggfimﬁd o'a‘;ihet ;ﬁ’eﬂ‘tﬁﬂ@r@ér@raﬂ%n._sﬂrﬁrﬂofdbﬁi péefiarably

econposi Ulatkr@inek e aRéR ré@whitft'id'Gbov }ﬁe me ting?J in, B tﬁgggfﬁ %(? §elow0
be suitabl e when the ure of product of val ué and sol've . '
capabl e of p&q\’}g@giy\,ﬁgg@ﬁ@/, g4re p@?erghlggga(p pelpw. thgdewesd obthedoliondngsi ng
t he pr oducteraperatires boifingpoinkaefihe potugtofdaloe, milingaloint ofithd seivenesrid t 0
a | ess@s deghpsaliabr didifficat dEBMHoSIISIH 8EhE ipRSHLRPOMBusEXanpl es  of

0

usabl e sol vents include benzene, toluene, 0-, m or p-xylene,

cycl ohexane, cycl opentane, pentane, hexane, heptane, octane,

pet r ol eum dhASPIveRide confidered ishbr suitahlerwhen the mixtere adipeadugt ofkvetuersnd

fli ;at hKI det flzelventtie cagile/bf dissolvitly te kel or heshit Mbb!@iv‘ﬁ%ﬂss@&ih@"the product
etrahydro :

i et g or piisgf & ﬁfgﬁﬁ?ﬁﬁ%ﬁ%&?&%ﬁgé@ﬁ%ﬁ%ﬁﬁ%%ﬁ,e?gﬁwssmtme 35

di chl oP8me KBS SPEF %ch epgvsr BXIPRIcs Pf yisakle saeentsiaglede benzengdakieae, o-,

t he productm-afr pwaiane, tysjohesarey eyclopentares pétanayibickand) deptahé, cefane,

auxiliary beggeanduiiliase, RbuffmeRitkeithe! BRrRPkLibl Micky udpluent
can be di S%epfﬁ]dt WL'[ E 40 E:H}gl Gﬁart][cu %ga;‘agvognt ?fﬁ 0 the process
accordi ng 871 e VhuAERE fERPYY St phepdetaliverairan, dipxang, shyagetaim dnethyl
hydr ogen héar¢iate. dimetihdforraamideddimethyl suliepide, adetqriitdlel chjaiofbrphase
separ aBbondicheoraethbfis heethychiGroft@tbriniixtiRRdh&esP! | ds, which is
conplicated in terns of
In general, the product of value is, however, immiscible with the salt of auxiliary base
and hydrogen halide, and so the addition of a solvent can be dispensed with,

40  The particular advantage of the process according to the invention is that the salt of
auxiliary base and hydrogen halide can be removed by a simple liquid-liquid phase
separation, and so there is no need to handle solids, which is complicated in terms of
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PF 61559 7 process technol ogy. The person skilled in the art can
--recover the free auxiliary base in a kngwn manner fromthe salt of
the auxiliary base renoved fromthe proJuct of value, and feed it
back 5 to tpgrecqsseesmslogyhe free auxiliary base can be recovered, for
exanple, by releasing the salt of the auxiliary base with a strong
base, for anpl e NaQH, KOH, Ca(OH)2, mlk of |ine, Na2C0O3, NaHCOB,
K2CO8 or Kﬁ@?&%@qﬁ SpieH dp iearcantesoves thedrae auxiisry baselmadnown manner

10met hanol ,frast thersalt of the auxiliagomsepanoled frond teagrotiuct f PA0é, ahalfedd it back
but anol sor tgeqy §BGdssl SOMer m xtures or acetone. The auxiliary base
thus released can, if it forms a separate phase, be renoved, or, if
it is mscible with the salt of the stronger base or the solution of
the salt offhetfecesauxiiagdraseaen betrecaversoly fod ekgmplieshby telaxsingrihesalt offthe he
(rom the saut.edl RATaLOROEL, Eoinaes o L heorT ot e ca OBt gy ¢
f r e. or
I Lgms: rgn;g\r[ézgg)f%’eﬁ é?t@g@?%%ﬁ\%@hﬁ SPPrRNTAS Y 3 Revent RUeh 28 Walgvent s,
al cohol¥ orm%fﬂia%se.t%anohlﬁ' of isgaioparp!, -hetagelx Hpeaiapoldetarehotpenteashe d
with wat er issmerquietucess dvaCtone. TNa2sRiapobaskithns RRshsbesn, i it ®fns hQeparate
exanpl e by el om0, WA sHhESBR it h kil b dGlocP el angal kRl
distillatio vmtr} l? nzefne, to‘ uene, xylene, butanod & 9%? hag SRe"
I f requi retf”?| e el aﬂjﬁlq sirangenbase. be rpnyed by distilatipnnut of teemeixige. ifn t he
process accequitedgthecuxiiaryibase neleased <26 alo taearovbe fromlihy ealt bifthe stronger
auxi | i aBy 186 of hesuiuitiaR bethbl saf bk ﬂﬁefsgfm@é‘r'ﬂé&é By e}ﬂ&tﬁf{ﬁ?@%@}t@%@ﬂﬁi i
formed dur|Sﬂghgggol[/%§gé8%0%n%ﬁﬁcon y as a nucl eop y

the silylathon 0 - (o1 boxylic acid. The performance of
the silylation is not restricted and can, in accordance with the 30

i nventi on, Itreqpiesd, tHemckilaht taseGar B Gidtbe®ith h@téﬂbﬁ%ﬁ%ﬁ&sb@ddl%ﬁNﬁs%

. . 0 )
e e?fedngﬁg“‘%&" ?ﬂ‘gféﬁe g8 Crar o B NS S AN REB it S
per f or fed é’I’Fe%FFgﬁ’ Ft'ﬂﬁF'%g’ﬂ? genzsneclolengneyianespieianel ef cydiehaxane 35 or

reduced pressure, preference being given to working under standard

The: auxi i i goyooeat eSS o Be iR G0 =B D e BloskiadRldog o,
at the particﬂpg'?s“oﬂr essure, such that a liquid-liquid phase

separation is possible. 40 ,
25  As described above, the auxiliary base is suitable firstly for removing the hydrogen
halide formed during the reaction and secondly as a nucleophilic catalyst in the
sitylation of the C2-C1g-monocarboxylic acid.

The performance of the silylation is not restricted and can, in accordance with the

30  invention, be performed with scavenging of the hydrogen halide released and of any
acid added, batchwise or continuously, and under air or under a protective gas
atmosphere.

The silylation can be performed at ambient pressure, or else under elevated pressure
35  orreduced pressure, preference being given to working under standard pressure.

The reaction temperature is selected such that the salt of the auxiliary base with the
hydrogen halide is present in liquid form at the particular pressure, such that a liquid-
liguid phase separation is possible.

40
Monoethylenically unsaturated Cs-Cgs-monocarboxylic acids and silylation products
thereof are polymerizable compounds. It is therefore important in the case of silylation
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PF 61559 8 of nonoet hyl enically unsaturated C3-Ca-nonocarboxylic
-racids to ensure sufficient inhibition of,polynerization and therefore
to work in the presence of custonmary amﬁmts of pol ynerization

I nhi bi t or s dmuwoethyientelly Wk sated C:aly-vomscaraixyiR adids 18 eﬁaurgtsmﬁhmr d

owing to thﬁhlb]%lgﬁf MHéﬁza%n Qﬁ@fhe[‘e%r%%%rk n tﬁ@pl%gglﬁcfeac&f cu&%@%ﬂz

t he nonoet hyl eni ca1j {; Prf‘% noc

the i ndi vi dlTAPUY gsqoi)meéxza FHRNPRTS T@W@@@?%Hn E?'@de?oé}ﬁl’%f'zﬁpféﬂﬂsﬁ) to
5000 ppm rAgfely ba@a’r@pwmgyoﬁm@mmm@mmeqmmmw especially from 50
to 1500 5ppm of a suitable stabilizer is used. 10 Suitable stabilizers

Corpounis BRSO Ry il mi el
4- hydr oxy- ?Cﬁowlfmtom Wdivisuahaubpigaee. dione 1 ke Bk HPQ ppm, preferably from 10 to

4- oxo- 2, 2, GOBOtpphT, ateee hidfgrable fioth JEtoNEFTORYIPM dnPEedisly from 50 to 1500 ppm

2,2,6, 6- tetdf%rggﬁ oxyl, 2,2,6,6-tetranethyl pi peridine
N- oxyl ,, 4, 4", 4" _tQ%%Qia‘Bﬁi?éﬂ%ﬂge tetrarret hyI pi peri di ne N oxyl)

phosph|1t0e or 3-0x0-2,2,5,5-tetranmethyl - pyrrolidine N-oxyl; nono- or
pol yhydri c Sph’r@hblstabtﬂzemnaﬁyoﬂmmpdm@em-oxmee(nwdxyﬂ orgN o sadidany, i.e.

exanpl e al kyphipaned which ﬁév@éﬁ@ﬁt%n@‘» N. RfupP f&fé?c% fﬁgﬂxw?%@b)
2-tertbutyl di’- 1 - ut

- met hyl - Zt?t'?ﬁﬁ&m gﬁB‘RB‘F RSP A B S EamRY e Do, S-adetory-
2, 6-t er t - bid36.64ckamaiyipinerdine Neoxybr2 2,6 6ttptrameibyipedilime Nagyh Het - or
6-t er t -lsut yhs 2,206 Gl-lte‘tm*n’ﬂethmpéttdme IQdx Eﬁ@sphft@ br 86862 25 BX&trpRthpone,

P
2@@?“12‘33’&5‘?@ ro et RO 09 BRDS g or more aly

pyrocat ec hcﬂrOL( Rl GYRbRRYRPT %’Fanﬂﬁiﬁ Sodriah @r@eSC&ﬂmﬁbﬂhbﬁ”(ﬂ% 2-tert-
for exanpl ebum;amnnb pherrbbhtylphenmlpz,@mmvbwylpﬁmd Exmerye4-tert-butylphenol,

p-ni t rosopfzeféﬂtbutﬂia,krﬁé lBﬁ&S?H:Sz 6— Y 6|Pﬁ¥¥rPBﬁgPiF

(o121 2cp) s LD
nmono- or dthmeD@deumhmpml etheo@apbibylbyd;rpqtﬁmmneemeﬁmidetert-
?Zt (ZJCSIDPTg[ Qutyidirey uﬁwdﬁehmdfr@cyahgncﬂg et dxadple p Wﬁ&eﬂé&h}‘)pﬁrﬁz&ﬁw Ybenzene)
N, N- di phen%ém@@g{& P osog R‘%ﬁgﬁhﬂeﬁe&mlﬂﬂ%‘%ﬂoﬁerﬂ‘étfﬂsgﬁh%g faror
exampl e N, r@xamﬁ’ Qtﬂlapkgnheﬁolpﬁkﬁwpéﬁwﬁ e @@mn}m&f@th%pmwwu&mbal s
may be 26he pysrvatesholdhéricenatig etted), emmbxgpmwtz-usmﬁ BéfdLy of from

NN - et e egporRl *ene Jenaid ﬁb%iﬁ'ﬁét“‘?ﬁ R Py
yr oxyl am RSP ﬁ{@fq'@ PrRXEmRR FiRE0 S iiecd 2 drpthyi7-
Zi:r’rp: e &eﬂngzgmxb%a; mg;:fg-ﬁmydﬁezﬁmaan) amhﬁannammasforfeaample

npl e yla iPREHRMnE phenylenediamines, for example N,N™-
TP S e s N i
ket oxi me o©a§REPRSStiNIdesRNIRNtlY ShBePHOP dscatkamatame sndinsy heeiraighé-chain or
tri pheny! phosmhiedor éxampie NyN'-drhespip bﬁenwefnearahmhe SO Rict-p-

h h h

compounds, o Weri%'é*r'%ﬂdﬁé*k‘aﬁﬁ i forake oﬁﬁﬁﬂe"fﬂé’fﬁﬁi&ﬂﬁawam'gﬁ @
40 such as eéB@B@r %fﬁyrﬁ; Be Qr "@&W%%V!Q&%ﬁéﬁona@meénﬁoumwiw metyl-4-
exanpl éSChIt@uemslforsamhmabeﬂ-te&—amyby-ltcauma,suhmmm:@é eximes; sydhadsLsld@imes,

acet at es, k@fox%ﬁ?'a‘?m@é’@ﬂﬁfes%?é)@éﬂ?ple 8 Rétb*a?i'\ecﬁllleﬁiéll Qﬁ%l I%%Qﬂﬁé or
salicylate saffc%/'ia[ém 11&105&&% gorr%oun s, for xam;?ie trip gnylphosph[ne triphenyl
phosphite, triethyl phosphite, hypophosphorous acid or alkyl esters of phosphorous
acids; sulfur compounds, for example dipheny! sulfide or phenothiazine; metal salts
40  such as copper or manganese, cerium, nickel, chromium salts, for example chlorides,
sulfates, salicylates, tosylates, acrylates or acetates, for example copper acetate,
copper(ll) chloride, copper salicylate, cerium(il) acetate or cerium(lIl) ethylhexanoate,



PF 61559

PF 61559 9 or m xtures thereof. The pol ynerization inhibitor
“(mxture) used is preferably at | east ogﬁ conpound fromthe group of
hydr oqui none, hydroqui none nononet hyl et’her, phenothi azi ne,

4- hydr oxy- csmiu@séhdredfr amet hyl pi peri di ne N-oxyl,

4- oxo0- 2, 2, 6, 6-tetranet hyl pi peri dine N-oxyl, 2-tert- butyl phenol,

4-tert-but henol .. 2.4-di.-tert-butyl phenol,

2-tert-but |higﬁ°ﬁﬂqﬁgf£%éH@P@°fém' @PYU%&*@ preferably iafieapt ansrrompound from

2, 6- di - t er thegioyp of hydsequingriee hydroguinonet hghondethy rethismns pHepbthieine, 4-hydroxy-
hylo_oph|05|t0h@r,zqe,s-taﬁ@rﬁethﬂpilpaﬁdin@@ﬁé@t,ar%@glzqg,erettlg{rémgmpfaﬁdeﬁreh&e(ere C,;2-tert—
sall Ccylate g |

gi venyt 0 usb?] hp éllhgi F#-gg%/lﬁggﬁé{gé,g}dh%@%éip%%?—tﬁﬁ#gh@-@r{wtﬁgprﬁg}ol, &
(MEHQ as teEPHY-gmeimethylpenal.6-Hi-tegroutyl-4-methylghenchbmethylgitartn t o
using the otyphenclz aypophosphorduistarid, Copper atethtd, Bopdee(l§ erIBN&S, capper

15aqueous  salidifet@8nd EGidm{iih ABLtaRi/PPOT t the stabilization, an
oxygengﬁs gas ‘nay be prese%t, preferably air or a mixture of air and

nitrog (lean air). 20 The silylation reactants and any ot her
assi st ant s \enepaticylarqueleranse sogivemntosusing penyptizineanidaon hydfigbinbos s,
can be addegbrameiias bfh@ﬁ'(MEHQ?aQﬂ*%f&:Wn%hzﬁii’@PiﬂhiBW , the

C2- Ci o- nonocar boxylic acid and the auxilrary base are each initially
charged at |east partly, preferably each fully, in a suitable reactor
and 25heat &defersigs ig@iesn foyusingribe Ralyostization inhibitpe (reixtage)iin thet foem wbarr ed
addi ti d6 geneeald soldtienng effected within a few m nutes to several
hours, preferably 5 to 120 m nutes, nore preferably 10 to 60 m nutes
and nost ptl_eferabl 10 to 30 mnutes, continuously or in portions.
30The si | yI"RVERFrisEPRest ihgptapilizglion) @8 OxygRegUS BFS MAY beiniRRenL, Iorefatably air or
renoval of atrigtusabt aioénd mikoganx{ldanairy. base and the subsequent recovery
of the auxiliary base fromthe phase renoved. The silyl ated

C2- G o5poN rbaoxylic gcids prepared by the process according to the
5o Bt one ey el et Rl AR P S SRS nana FosONEr ofc

vari ety ‘of palyiesization inkjkitors, tiae berasidptl @s desirech fol | ow are intended to
illustrate the invention, but without restricting it.

In a preferred embodiment, the C2-Cie-monocarboxylic acid and the auxiliary base are
each initially charged at least partly, preferably each fully, in a suitable reactor and

25  heated. Subsequently, the halosilane is metered in, the metered addition generally
being effected within a few minutes fo several hours, preferably 5 to 120 minutes, more
preferably 10 to 60 minutes and most preferably 10 to 30 minutes, continuously or in
portions.

30  The silylation is followed, as described, by the liquid-liquid removal of the salt of the
auxiliary base and the subsequent recovery of the auxiliary base from the phase
removed.

The silylated C2-Cso-monocarboxylic acids prepared by the process according to the
35 invention can be used as comonomers in copolymers for a wide variety of different
uses.

The examples which follow are intended to illustrate the invention, but without
restricting it.

40
Percentage and ppm data used in this document are based, uniess stated otherwise,
on percentages and ppm by weight.
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40 PF 61559 10 Exanpl es Exanple 1 SPreparation of trinethylsilyl
-methacrylate A 1 | reaction vessel was iﬁitially charged, with

exclusion of noisture, with 220.5 ¢ (2.3 nol ) of methacrylic acid
whi ch had been stabilized with 250 ppm of hydroqui none nononet hyl
ether. 231.8.phfe& 81 nol) of 1-nethylim dazole were rapidly added
10dropwi se, and the addition proceeded slightly exothermcally. At
80C, 281.1 g (2.59 nol) of chlorotrinethylsilane were added dropw se
wi t hin 20 rExampées? After about one third of the metfered gddgi on, the
reactiog m idhesra ,@élq, second phase formned.
conpl et {Bon Pg%;bl{rﬁte met g?g@ygﬁmﬁton, E?ﬁtﬁe | ower phase was allowed to
settle out at 90C, and 330 g of the | ower phase were renpoved. 15 408
g of tri nmethylsariormyasaelovad intially(deeged wltlmpxwlmi@} olrbaistues) with 2206 g
upper phas€2.58 neolsfiméthiadlicAeid Which A8@byst Shbilixdd with 6 8RS isShe

] i I : | 1 20 tl f
N E%FE @g/ﬂ" RO lieh P PERB) 3L L R wagaee i e ©
char ged? wdPPwise andithmadsitiongresepded slightly exothermgically. 8886761 P8 b1 g

met hacryl i ¢2.&@inblydfichlordteiniethyisitars wiiel ddded dwipseAbithip ROmrutes. After about
hydr oqui noRgeARRPERES WetEEd Sliditidh, ?f%ol;oe%ﬁd?lfm&ﬂjlrélgét%% QQ%{E} LA4 5% eond
25 were raprdly addedd Sé

58.8 0.58 no of triethy]lam ¥ rOpWi S€,
2nd the. addNErD B R HIEPLITTLSG Mook arieh 1 loway Pizse waslpwigd
(0.59 nol ) seftlesnt arH1°Ei and 830 g iof thedowmhaselded: mrawedse within 20
m nutegs5 A thick white suspension fornmed rapidly, and the m xture was

' L0 dif L t.V. . ensi.on s, filtered off
wth suct; age s ol nenagior (oo 5ieR HRR B0 Bt e appiadiangen =
washed t wi @ér*%qfﬁf%goo(l%ﬁ@alym, whicl hag heersadriaad with @Stpparofibrosibidzioe. a
rotary evaporator, 63.4 g of trimethylsilyl nethacrylate (58% yield)

wer e obt ai mda’f‘atﬁre@*ﬁnﬁ)}é pf 84% (GC anal ysis).

20 Preparation of trimethylsilyl methacrylate

A 0.5 | reaction vessel was initially charged, with exclusion of moisture, with 50.0 g
(0.58 mol) of methacrylic acid which had been stabilized with 250 ppm of hydroquinone
monomethyl ether in 250 ml of toluene with stirring. 58.8 g (0.58 mol) of triethylamine
25  were rapidly added dropwise, and the addition proceeded slightly exothermically. At
50°C, 63.7 g (0.59 mal) of chlorotrimethylsilane were added dropwise within
20 minutes. A thick white suspension formed rapidly, and the mixture was now stirrable
only with difficulty. The suspension was filtered off with suction through a glass suction
filter and the filtercake was washed twice with toluene.
30
After the solvent had been removed on a rotary evaporator, 63.4 g of frimethylsilyl
methacrylate (58% yield) were obtained in a purity of 84% (GC analysis).

Example 2
35  Preparation of trimethylsilyl methacrylate

A 1 m3 steel/enamel stirred tank was initially charged, with exclusion of moisture and
oxygen, with 283 kg (3.51 kmol) of 1-methylimidazole. Subsequently, 363 kg of pure
methacrylic acid (4.21 kmol; 1.2 equivalents) were metered in within one hour, in the
40 course of which the internal temperature rose to 45°C. Then 381 kg (3.51 kmol) of
chlorotrimethylsilane were added within two hours, in the course of which a
temperature rise to 84°C was observed. Subsequently, stirring was continued at a
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Exanpl e 2 35Preparation of trimethylsilyl nethacrylate A1 nB

“steel/enamel stirred tank was initially iﬂr;arged, wi th exclusion of
noi sture and oxygen, with 289 kg (3.51 ll ) of 1-nmethylim dazole.

Subsequent Itgmpaesir& gf 93°Crfor 46 miriutexcand the paasasdphratibnionssl carrled?out. 476 kg

equi val ent s 1uB&HRyIFRESIAAGm Rioits MwbrPR8sdI M 557 p e OF

whi ch the io@ﬁérn tvf%%er.%ﬁre r ose g‘gf%@% é\r%egb ég%?%ﬂ%%ﬁ E_rml)
of chlorotri MOIN SRESTRIEH 4O 3R RGNS G aanalsIPlof e imethvisiuh s e
of which a methaeylatanredydt Gbeld: PBACT e sragsiusiovasestabilBiddsetn 260t ppm of
stirring wahenothtazinged at a PF 61559 11 tenperature of 90C for 45
m nutes and the phase separation was carried out. 476 kg of

1-met hyl i m dazol i um chl ori de | ower phase and 557 kg of upper phase
wer e obt ai MRt ch consisted to an extent of 99% ( GC anal ysi s) of
the trimet iyegaraiidn ofatimeitiylgidbeetpteoduct (yi el d: 99% . The product was
stabilized wth 250 ppm of 5phenot hi azi ne. Exarrp: e 20§repagat760n IO;
trimethyl silyl, acetate 10l n 2 |_reactjon vessel, )3 g (6. no

of acemsc a\'&%@ I\XE?%'OHW?%??E’V‘&OSW €g8 ra&fe‘l liggfid were mixadiwith 338 Yazol e
and then ad@7Ra&aplsofdwingthiimidazalg and frenz@imisdd) slofly with 728 g (6.70 mol) of

chl or ot ri mghlydtamktyRilarky. Aeer me?_damgg h?g rend(i)\f]eg trgé;%rﬁéﬁogn rh&% r@%]% igggted to
t . SL| K

rsne);; a:’J;?i ‘g’ﬁ%vqlah(g%kg %F%(?d n@gg\q\?ﬁ%ﬂha?@\{pewgaﬁg _se%atuoa %q'!s per%rmeg leat in two

1- et hyl i ni"@4%e PP ot hingsthdisnidarabum shigsde lower 8baseyanst 867 o dirodugs pipper
15 phadé wepheseWbrm siegined Theupper phazasensioRs ité he Oxtbat @@7%@@5@938)@@

(GC anal ysit%?@%ﬁwﬂ:w&ém%ﬁkh)éé?@?cpﬁ"ﬁ% ﬁ]?/w%idlcgjlgg%responds to a yiel

of 95% Exanp reparation acryl ate

Example 4
Preparation of trimethylsilyl acrylate

20

" A2lreaction vessel was initially charged with 517 g of 1-methylimidazole (6.30 mol)

and 684.3 g (6.30 mol) of chlorotrimethylsilane were metered in slowly, in the course of
which the internal temperature rose to 50°C. Subsequently, 454 g of acrylic acid
(6.30 mol) were added, in the course of which the temperature of the reaction mixture

25 rose to 70°C. After the addition had ended, the mixture was stirred at 85°C for one hour
and the phase separation was awaited over the course of two hours. 783 g of
1-methylimidazolium chloride lower phase and 859 g of product upper phase were
obtained. The latter consisted to an extent of 96% (GC analysis) of trimethylsilyl
acrylate, which corresponds to a yield of 90%.

30
Example 5
Preparation of dimethyisilyl bismethacrylate

A 2 | reaction vessel was initially charged with 550 g of 1-methylimidazole (6.70 mol)

35  and 697 g (8.10 mol; 1.2 equivalents) of methacrylic acid were metered in slowly, in the
course of which the internal temperature rose to 60°C. Subsequently, 437 g of
dichlorodimethylsilane (3.37 mol) were added; the temperature of the reaction mixture
was kept at 60°C by external cooling. After the addition had ended, the mixture was
stirred at 85°C for one hour and the phase separation was awaited over the course of

40 two hours. 803 g of 1-methylimidazolium chioride lower phase and 765 g of product
upper phase were obtained. The latter consisted to an extent of 98% (GC analysis) of
dimethylsilyl bismethacrylate, which corresponds to a yield of 97%.
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20 A 2| reaction vessel was initially charged with 517 g of

-+ 1-met hyl i m dazole (6.30 nol) and 684.3 92(6.30 nol ) of _
chlorotrinethylsilane were netered in sfowy, in the course of which
the intern&laim&nperature rose to 50C. Subsequently, 454 g of acrylic
acid (6.30 nol) were added, in the course of which the tenperature of

the reactiqgn m r [ C, After. the addition had_ended,
the mixt urg' vvgé)&s({%far&f ég p%q%%ﬁgé@t}yﬁe%wgnﬂ%po ﬁﬁa‘f‘ﬁ#’wﬁfé’ NG EBLi5t i on
was await ed ovBPNegREbaxylif adidsowith hrjosilenes of the gepersk formula (1)

1- met hybi m dazol ium chl oride | ower phase and 859 g of product upper
phase were obtained. The latter Cons@\};l\%ﬂ. 0 @r extent of 96% (CC
anal ysis) of trinmethylsilyl acrylate, I'th cofresponds to a yield of
90% 30 Exanple 5 Preparation of dinmethylsilyl bisnmethacrylate A 2 |
reaction vessehwhich initially charged with 550 g of 1-nethylim dazole
(6.70 nmol) 35and 697 g (8.10 nol; 1.2 equi va:c e\?\;]S) hofhm=3t hacryl : o

aci d e meter,ed in sl,ow in th urse o | the internal .

t enper at ur e rgl_s@ t@%@@g%ﬂg@qﬁ?&ﬁ?cﬁ%rﬂ% Yoy o fiuorine, chiorine, bromine
di chl or odi net hyl si PAh®AI®, 37 nol ) were added; the tenperature of the
reaction m xturRe WasndepRndantlyddrdgenesi-erakyl opaly &gy After the

addi ti on had e,pdediser(rnﬁtergrgg&itq@délvas stirred at 85C for one hour and

t he phase separati on was-awa over the course of 40 two hours. 903
g of 1-methylim dazoliumchloride | ower phase and 765 g of product
upper phase wetodorabbyrirogeh haliie irl thbtpeesenon sf s aukillaey Basegwherin 9k RRMary

(GC anal ysi s) ﬂse@nﬁ‘iﬁ@%%cﬁ%%ﬂ @Hé%ﬁ%&fiﬁ%ﬂiﬁzﬁr%'t&g iR s Whn
t

: 0 I
a yield of 97 /ﬁne plrao'f:iu%tl o5f5value or the solution of the product’of value in a suitable solvent
and is removed.

20 2. The process according to claim 1, wherein the C2-Cso-monocarboxylic acids are
selected from the group of the saturated C2-Cs-monocarboxylic acids and
monoethylenically unsaturated Cs;-Cs-monocarboxylic acids.

| 3. The process according to claim 2, wherein the saturated C,-Cs-monocarboxylic
25 acids are selected from acetic acid, propionic acid and butyric acid.

4.  The process according fo claim 2, wherein the monoethylenically unsaturated C,-
Ce-monocarboxylic acids are selected from acrylic acid, methacrylic acid, crotonic
acid, ethacrylic acid and maleic acid.

30

5. The process according to any one of the preceding claims, wherein the halogen

atom of the halosilane is chiorine or bromine.

6. The process according to any one of the preceding claims, wherein the R
35 substituents of the halosilane are the same and are each C+-Cs-alky! or phenyl.

7. The process according to any one of the preceding claims, wherein the halosilane
is selected from SiCl(CHa)s, SiClo(CHa)z, SiClaCHs, SiCI(C2Hs)s, SiClaCoHs,
SiCl(iso-CsH7)s, SiCI(n-CaHs)s, SiCl(tert-C4Hg)s, SiCla(n-CaHg), SiCla(tert-CasHs),

40 SiCl{n-CsHg)}{CH3)2 and SiCl(tert-CsHg){CHs)..

8.  The process according to any one of the preceding claims, wherein the auxiliary
base simultaneously functions as a nucleophilic catalyst for the silylation.



PF 61559

in which Hal is a halogen atom selected fromthe group of fluorine,
“chlorine, bromne and iodine, R s i ndepsgdent | y hydrogen, Cr-Gmalkyl
or aryl and is an integer of O to 3 to rm hydrogen halide in the
presence of an auxiliary base, wherein the auxiliary base and the
hydr ogen haj i d

e produc?j ' ?Kx%y ]Egé%r %Pd[ﬂﬁ"{o%ﬁ% {Wthe@%ﬁ%@%gge ﬁae?ec?c?cﬂfr%m 1-
sui tabl e sol veETYfigidazo ]Fe “'ﬁ%éo r%é’é‘%@’ REEBeANdZ-etbylyriding. 1,

wherein the C2-C o-nonocar boxyl i c aci ds are selected fromthe group

of the sat upat eek @sé&ﬂ t'é@ﬁ lohe ofHeGtedifthd QARSI IMAEH £H-dsY one
et 2 vher of %‘ﬁ%ﬂ%ﬁ%&?’&‘% (élﬁ'dﬁ‘c?i‘? B 3@"@@53@%@ ved.

sel ected fromacetic acid, propl onic acid and butyric acid. The
process accdr dTﬂi@pﬁoOesé &cordhg ohelimi1, whereiome ehinf ﬂ%@'aﬁﬁihély base has a

;2;5 gt UEE%: ﬁgc %2/? ) t{? A& %{:ﬁ?é%f \%ilﬁcdr%th%rs%lﬁs*\ %ﬁh% (Hr%é%ﬂéfa =l

acid. THe proc@gt?b%@@g’tea deﬁsah%?f’“érty V‘(’ﬁ'glithe precedi ng cl ai ms

wherein the hal ogen atom of the hal osilane is chlorine or brom ne.

The processzactid ghoBssd ébc@ﬂﬁngqﬂ%n@bné l&?th@ Sp‘?&@ééi'irﬁ%,lé‘nhﬁ' Wﬁerﬁmﬁé gL, L.he

R substituents_of the are

G - C4-al kyl or Bﬂ%%lfoxy%%m%p g@?%ﬂ’ﬂ@e‘?ﬂsﬁ@r‘? 8t 5ast Perl igtalyebarged in a
precedi ng cl ai iegctonAed ten thebalbsilaoe i meferddsinsel ect ed from Si Cl (CH3) 3,
Sid2(CH3)2, SiCI3CH3, SiC(C2H5)3, SiCl3C2H5, Sid (iso-C3H7)S3,
Sid(n-C4H3)3, Sid (tert-C4H3)3, SiCl3(n-C4H3), SiCl3(tert-C4H3),
SiCl(n-C4H3) (CH3)2 and Sid (tert-C4HO) (CH3) 2. The process according
to any one of the preceding clains, wherein the auxiliary base

si mul t aneously functions as a nucl eophilic catalyst for the
silylation. PF 61559 13 9. The process according to claim8, wherein
the auxiliary base is selected from 1l- nethylim dazole,

1-n-butylim dazol e, 2-nethylpyridine and 2-ethyl pyridine. 5 10. The
process according to any one of the preceding clainms, wherein at

| east one nole of auxiliary base is used per nole of hydrogen halide
to be renoved. 11. The process according to claim 10, wherein the
salt of the auxiliary base has a solubility in the product of value
or in the solution of the product of value in a 10suitable solvent of
| ess than 20% by weight. 12. The process according to any one of the
precedi ng cl ai ns, wherein the C2-Cl0- nonocarboxylic acid and the
auxiliary base are at least partly initially charged in a reactor and
then the halosilane is netered in.



