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55 Water will react with the alcohol scavenging compound of the present invention and, with relatively
small quantities of water, the drying step can therefore be eliminated at the expense of the use of more
alcohol scavenging compound and increased amounts of by-products in the reaction mixture. Generally,
purification of the monomer preferably includes removal of water before contacting the monomer with the
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t he scavengjy! sepsttuensrmirephelearnrhilic eubstitients opthe thowla of t he scavengi ng
conpound and al cohols as initiators and/or term nators of anionic

pol yneri zati on. Boron conpounds are sonewhat |ess active than al um num
conpounds as initiators for undesi rabI By fr & radical pol ymeri zati on of

al eyl nﬁ%hacrylates and, therefore, be used i n higher dosages w t hout
resulting in a 40 polynerlzed pry duct nac ptably wi de distribution
of pol ynmer nol ecul ar wei ghts. ngher osag 6ron conpounds are al so
beneficial due to the kinetics of theil aI honS|s reaction being
general by sl ower than those of alumn I conmpounds. Hydrocar byl

radi cal s of the al um num or boron hydr écar byl s acceptable for the practice
of the present invention nay be selected froma w de variety of hydrocarbyl
groups. Theehdr ocar byl may be an al kyl 45 group, a cycl oal kyl group, an

al kene gr oupRpE aligl, ar omati ¢ group. Any nol ecul ar wei ght group may be used,
but pr efoer abRy =tthe akyidr ocar byl group contains fromone to 20 carbon atons.
Exanpl es of BuFtFad:rIa&(ylal kyl's include nethyl, ethyl, propyl, secondary butyl,
tertiary but Misaplent yl , and hexyl. Al so acceptable are cycloal kyl s

cont ai ni ng sMt uraﬂf@'@ue’@'|aFF!g@'ef9’ﬁb|!5htmurn,d-’mmvmpwlarmdﬂalbuoietalﬁ)s cycl opent ane,

cycl ohexane #rfductpiany segonsiary oy teftian alisliali mgtaih M, yheseip M is breterablyllithiugl) Wigh gny
butenyI35ar%"%d¥%?l‘”t%'@th88c%ﬁ'ﬂ%l"@'t'm'a‘s'eare di enyl s so such as but adi enyl
and pent adi enyl. Mno-unsaturated cyclic hydrocarbon radicals and

di -unsaturated cyclic hydrocarbon radical ®.,containing rings with 5-7 carbon
-ato are acceptable for the practiceg of tlhis invention. An exanple is
c;}cp‘gpe&]t adi enyl . Aromatic radicals, Qubs#N uted aromatics and radicals
containing one or nore aromatic rings sgch ag naphthyl, tolyl, benzyl and
di met hyl napht hyl are acceptable as the pydrofjarbyl for the practice of this
i nventi on. Because of commercial availa 4y, preferred scavengi ng 55
agents are alum num or boron trialkyls whérein the al kyl groups are [err]
al kyl s.4sMbst preferable are triethyl alumnumand triethyl boron. The

al um num as gieatheaudbgrdr ocar byl may be contacted with the al kyl nethacryl ate
in a non-protonic solvent, |ike tetrahydrofuran, ether, hexane, cyclohexane
or benzene. The al um num or boron hydrocargyl 4 EP 0 402 974 Bl may al so
be contacted with the alkyl nethacrylate i, a solution of essentially the
mononers®and the al um num or boron hydroc The tinme for reaction of the
al cohol scavengi ng conmpounds with prot urities in alkyl methacryl ate
nononers can vary dependi ng on the react ant sjfand condi tions. Contact tines
as low as 10 5 seconds could be accgﬁl with agitation to aid in the
contact_and m xi ng between the al cohol - sdavengi ng conpound and any
protonlsg inmpurities. Preferred contact tines are fromone nmnute to two
hours and nost preferred are fromtwo ni n#'es to one hour. The contact tine
requi red woul d be expected




to be inversely related to both the absol ute tenperature and the amount of
agitation provi-ded.- Ani oni ¢ pol ynerization of the treated nononer in the
practice of this invention can bé&EPC@402 9 BlUt as 10 known in the art for
ani oni c polynerization of alkyl nethacrylates. Initiators for anionic

pol ymerization of alkyl nmethacrylates include an organic anion and a

count er | $Rergjp Reyand Ryjarennon-elegloghilics | i + hi umis the preferred al kali  netal
cation. RepUR¥dAt stk metabieguatitsg éﬂ'f‘?{ﬁﬁ‘fbsﬁ‘éﬁf‘ﬁl’ﬁ"a‘%ﬁ%aﬁﬁ?écflbﬂ‘é?‘i?&’e t he
foll owi ng: 1, 1-Di phenyl hexyl (al kali netals) and preferably

1, 1- diphenyl hexyl (1'ithiunm); 15 addycts of any al kyl (al kali metal), n-,
sec.- sor tert-, with any 1,1-diaryl- subdtit ut ed et hyl ene provided the aryl
subst ituents are free of electrophilic lsubstituents of the formula 20 [ ERR]
wherein: [err] = alkyl, 30 [ erayp—=qa+4=e¥M'gl kyl , [err] = H or alkyl, Ar
is aryl, M = alkali rretal and preferably lithium Diisopropyl am do(al kal i
net al §); an adduct of any secondary or tertiary alkyl (alkali metal)([err]
M, wherein M is preferably lithiun) Wth any 35 pyridine unsubstituted in
the 2, 5, and 6 positions, i.e., [ERR] N 45 to give the adduct 55 5 EP O
402 974 Bl wherein [err] and [err] are non-electrophilic; cunyl and

cunyl -typm al kal i netal derivatives where substituent limtations are as
descrithed alolyguslear] HyfR}arbb0-alkalicnetdhadducts pugh psinaphtkalanededidm @adibibienylsedikm| | et al
adducts sudh teesforraping hemroprssote wishenytienyl, shreviyandodipaprapyl@nide hemifounds cpsd PIg-
conpound#®rred. se @iphenyiipivh eerfgﬂoundé ¥Ry Pe oeneertedi in Sth by gyditienriofien ewatso@lelsmetrle

pr e- ferF‘E!'EP°““FI‘F%1'(‘J'|d1§h‘?5'M ot conpounds can_be gener at ed in situ by

addl tion ofA"Qﬂc 89! ?{'Sat'c%lf’kﬂlfy "‘ﬁfﬁi%ﬂ' sd% eaTipdioyt in pelarso ﬂg‘ﬁ tef? E?\'%ted |
AnvehiZ® F? P ({?e Pregklng; o ﬁ %&) ris @ dasteg infiation ratg r‘?t?fd'ﬁ)l ar
sol vent s {H ‘ﬁ'ﬁr "‘é’@ﬁ:&‘ Yogt °WPV8F1 pﬁ ?s""'"%r”%'b?ll'?'ffg’“ﬂo ° "T PTRe

aggr egat & Tod ﬁié?a"%ﬂ!ﬁ .;r&g jed%& (ﬁhgx dr! pggsuetnés%ncht& e&,%tﬁaxy

i ntranol | c ﬁM&‘ Iym %ﬁ ef ﬁl %h ao aturated
condi t,; 0 }? r sol ven e tol uene or exanes.

n
Tetrahydr O{T'Hé poly le'!E‘ n hﬁdlﬁrh‘ﬁasp& @f’e@tr Jfﬁgt oA Qe r R, afd KbRbe iVdhis %S}lsh‘&{‘t S
such as fmporEuiBENSOLE EERER dehdVimy Qésul iny Righly is aﬁ& R} B8 whkrdds Qhoss pP5REARY lin
et her ( dp@arygaik a préoMinkitp SyridfotabRE TR oModtlis M6sD PBhdufice for B lsHabl BIRYI dSers. For
hydr ocar bamgleapaly(MstRfIl methath W hiay hdea [iebsN® InZRY bO80 *ITEBdtwdsh NsgAdiclactd BTt
ef f ectso ORBotadlie miGrbstiettres, aveoteas, t poly(tertialy-bLayNC Methictyldld IFTBMAJ ABS lat dofrdsponding Tg
t enper at diff@entidl@herho2oac. sol vents generally result in highly isotactic
pol ymer s witelypicas totahmgremprr eheige éscbné moledrl ene litee ofi salvant @ Nirapd initiatniogobdentrations are
syndi ot atypically bptween @fif Mcandi &00tH . fMir bisonelarig theosolutibns Faeli0l ter 158 lkalids aberer s.
For exanpihmerigaton,is gemplgte.)Lowes tonrpentiations ¢5 19ei(%h are @accaptdhlé. fHigherrmoacentratidng (abovd err |
bet weéh (FRise dnsrepged yisepsity which may interfere with proper mixing during the latter stages of monomer
dition. Incomplete mixing may lead to an undesirable broadening in molecular weight distribution. The
rate of monomer addition should be maintained so as to keep the reaction temperature within an acceptable
. temperature range.
\_J The temperature required for polymerization of alkyl methacrylates to polymers having narrow molecu-
40 lar weight distributions varies with the particular alkyl methacrylate monomer being polymerized. With
monomers treated according to this invention, it has been observed that tertiary butyl methacrylate can be
polymerized at as high as 25°C. Isobutyl methacrylate may be polymerized at a temperature as high as
0°C. Polymerization of methyl methacrylate must be performed below -40°C 1o result in a polymer having
narrow molecular weight distribution. It is important that the temperature of the polymerization be at or
45 below the particular required temperature.
The polymerization can be terminated with a protic material such as water, methano! or acetic acid, and
the polymer can be isolated by stripping off the solvent. Alternatively, the polymer can be precipitated in an
appropriate non solvent such as water or alcohol.
Poly(alkyl methacrylates) produced by the process of this invention have molecular weight distribution
s0 (My/M,) of between 1.73 and 1.01 and preferably between 1.01 and 1.10.

Examples

In Examples 1 through 14, tertiary butyl methacrylate was purified by the process of the present

66 invention and subsequently polymerized at 25°C using diphenylhexy! lithium as an initiator. Example 15 is
a comparison example, with no alcohol scavenger used. Triethyl aluminium was utilized as the alcohol
scavenger in amounts of 1.4, 1.3, 1.0, 0.8, 0.5, 0.2 and 0.1 mole % based on the moles of the monomer for
Examples 1, 3, 5, 7, 9, 11 and 13, respectively. Triethyl boron was utilized as the alcohol scavenger at

6



“30 iSotactic microstructures, whereas, poly(tertiary-butyl) nethacrylate
(PTBMA) has & correspoendi ng Tg dlfferentlal of only [err]. A typical total
nonomer charge is one nole in one ER0402914 Bbl vent (1 M and initiator
concentrations are typi caIIy between 0 1 Mand 0.0015 M At this molarity,
the solutions are polynerization is corrﬁléete. Lower

concent r at9vgf &f 'g‘s‘f”o‘ %8 o%uoé %I‘E@éd?%?‘é’as%% fRermalas ot A earmes 5 BreaBst & %35
15% caus& ¥ ag% X 8'8’ nterfere W|th ro e
6o %ftt;t En i iyt et SR e
§ ot |

during the I
i

d mgr, théo
an un (ra :a_(ria| %‘; @ %?aé’lst% r§c ar wel

oGS ﬁb% td ' IIII )avIaQ% dﬁgl sﬂﬁ.n& ol Efcfnt ﬂnJeeIé’r% br%atevy twelve
t enper at u][hgurg\"th Qiidined o 65’ c'dhtealcohohc
required fiRgurif ayg&g,}n;,@& bP SQ ,o,agt ;ph St hacr yI ates to pol yners havi ng

nar r ow nol ecnm aftél TEMA WIS teorflbisdla With thb iale6d1 s6&Vohdh®y aibrit Bnd shRed B dpbieiimatbly 8b KY |

et hacry! aifiesRNEERkimaRly b Bhydiatire. 256 triotlyl AuriBIGR GRS hethy! BetorWoré! fihastiddad t O

t hi s i nvenkddas a 1iotmdiasolitior i teamForesh (TR tertiary butyl methacrylate can

be pol yneri zrd eidh B@mMPle gh528 pdhedTpolyniatationy bottleadqhippadywitht L stifdyr dnvd gohdayyrety zed

at a t enpeubhériseptura Sval cighged wvith 10r rhl. of By THFadnd @rtwafoldraztdsy bf nyedipracylsiiyine

nmust be p&PRE based oimbles\s-Bwi. After equlibratignuiota ténmpesetupndf Rbaet 251 S\thenTHRRErsoltion was

nol ecul 7ar titatedytatremidve tordtip inbdudies by tadding $-Bybbuntiba faint, tpaisisentepink conloerraf diphenyldxylt he

pol yner i zthiuervasebservedrAddiorigeTHivwastrddesiadrenwisaualil theerinkicelewr diseppeared:tAl this poPke

pol yrmer i z3ei brotefs-Hybi neeaspAnhitpalMMetize Hie moperaar ite-a figetad ma'PcuanﬁgfﬁyaW@dr This

met hanol  &sulieddn # darl e golution gf (I'WIE"%WI‘IEI"* hemelhaciviatst raanamerptyeated pwith sithar TEAy ¢

t he .sol %\ée dFB A 'g‘dg‘;fggté ‘I"%?“e? Gchl?eggl IB ;Ergfévgg sr‘l’né‘tq' P’tdg?hé‘aeq'% They ’°d 00:;;
o ra es)

pr oduced ﬁ F%’E ggs% 62 {nm?a ff’tt , 'Ig"gt%sv‘é fegﬁ' % &g % :]?’%9 ':ters

distri but| rga'f°x a R '§°a§?1 ylprﬁclp' pre éra l"e’db"cgt"" 87 . 01

and 1.10. anp es n anpl es 1 through 14, terti ary but yl net hacryl ate

was purgfied by the process of the prepgpg(55 invention and subsequently

pol ynerized at [err] SI ng di phenyl hexyI I It hi um as an [ n| tiator. Exanple
15 is a COITpari S p—exXeat € wH—ro—ateoh StaWNer 1 hy|
al um ni um was ut I'E”f@&'eg’é B dMﬁﬁlM“é"céveWM" “ﬁ?ﬁ?ﬂh MB‘IGP@ 4 1.3,

1.0, 0.8, 0.5, 0]2 and 0. 1| meEae| % baged or| tiw npl ssio0d t hgs.reamoper for
Exanples 1, 3, 5] 7, 9, 11| ared {13, respect|i viddsy.| Tzdgothyl| beTIam YWas
utilized as the @l cohel schvisager at1.% ER.A 4022502M Bi 8308l s|of 1.4,
1.3, 1.0, 0.8, 0|5, 042, apdEB. [l nol &3 % bgselckOon t27L3b| ¢s2&833 Mh¢ nononer
for Exanples 2, Jl, 6, 58, 1p,TEA2l and 14, resﬂéiﬁtiveZ%OWaﬁlé’S-SIlMs a sunmary
of Exanples 1-15]al cofol sfpa\R8nper tgg)m gnolit || n8MII qr 2242,
di strition of pol ynér, thedife} | cal I ecul1aﬁ8 i gﬂ Dmer/ mol es
initiator) and mplecubar wei sfi8e - Wi ?@POFN)I styrene
standards. Tertiary bityl he cryl a‘t% (TEI\/IAI)26 s PN ty2FMring over
cal ¢cium hydride {or a}&prox ely t ve Ho Lcr t C u] jgl t |1 ed.
Abver t4he drying the12m)no cpnt ai fied 0. - 3 Hl ebLe) hl cohol i c
inmpurities as determped by gas| chrofint ogria - |Thg ddng € ; was t hen
conbi ned with the al cghol sc;,@éehgl ngopgent ti§4oB tﬁﬁ i mately 30
0o mnutes at ap)roxi1gmtel r.00m temeratLrQooB th24teg|Mat yfgﬁlwm ni um and
triet hy| boron Wetre€—pt Hche ro—tsetd—as—a—i- rot-ar—sotat+oer—
t et r ahygr of ur an dﬁ@“p'@éﬂs%ﬁ’ﬂ‘ﬁar%?ﬁf‘@el 15. a purged pol vrerjzati on
bottle equipped with a stir bar and a heavy duty rubber septum was charged
with 210 m Exémsie gy dasoansattdrhiit ta ptifyeteitisvy biigll mstiesgRBUsAg thd , pliorchrtPiceessl & titathgne
(DPE) baséd monomey| vih tdpigUaluminidh tuetll acyeglidw-grdsn ssndmint tsaeaghdde thpe vatuni distiibtioaldd ut
[err] théeThimbDREreD thet reastionvaredutts df ither tibthyl auminiummandealgphdtand thenfuaessttiiatiyyl by
addi ng s¢- Buniniumpnti | a faint, persistent pink colour of diphenyl hexyl -

li thi um was ®Bxewiec@, tefigai bulybmethactyiae menomerdvias cstithdoqyer Gatlz ynder b nitrhgen prasiure
col our di £apEYEaRebpUrsAiThe [joaomes Wep them cvapyyryr gjdiliest frepo Mgl Pathe vielding 295t of dry
pol ymer i z&opmer-nhisheplunigun was ragdaderntihiip selilionr waged yellowgreen selensd Thermpremer

polymerized within 30 minutes of the addition of the triethyl aluminium by free radical polymerization,
s5 forming a useless gel and preventing anionic polymerization. -




resulted in a dark red solution of diphenyl hexyllithi net hacryl ate
nmononer, treat.ed with either TEA, TEB or untreated was added dropw se into

the reactor via a double ended neErlbd@02 3Bt ed col our 2 'tmﬁmmmmmn
addition of the first drops of nonomer which is indicat et

col ourl ess pol yenol ate. The pol yrmeri zation was allowed to proceed fér 20
m nut es 44®Fe ternmination with MeOH. The pol ymers were stabilized with

Lg%g? g>r(1t 11\%(@ %éalp Ortp)§ 1’9933%%5"&6:?1%'3{?@3}1 Er'\nde bé/rylgter:)ei\%\'wi% Lt on Ve hion §9s 1O @

101 prising:
$é§LE g‘ Exal (ll té:)on'g?)crtri]ngI Il %&E ! matJrigr ! ]n er:)l Pénoé Ar[e lriat nc(ngebgr?d’ éQalcothuitgg ) 1
. . . 0 ZE

' effgctive amount jn range of 'f 1o 15 , based on of the al
TEB e?mzcrylate én@ , of agal ﬁ:ﬂ- le i D nﬁ ed from the ’glfgéﬁonsisﬁng of 1.3
1.71 25. ium hyt;rgggar \ 5}404 hydrocarbyl, alarhinium hydride,jbm%n hydride, anci-m res theregfz . 93
M 28.33 M der conditionJ 'éﬁbctive for reaétiop of the alcohal-sg‘ﬁengin cgﬂip&qd hd theZalcondi 1 6
TEB 10 1 -cgzoduce a mixtufe ggnéirising thé -aﬁﬁ thhacryth&nﬁﬁonMr, y remaining alcohol-scavengin&

TEA fpound and reakti y-produ&é—f asp M 25.30 M8 TEB 0.8
1.08 26. 8f) édntacting 26id GRixthde With an anionid Epblymerization ifltidtor under aniodic Y6lymerizatioh. O

M 25. 82 Modditions to prodl€Bthe poly(alkyl mathberylate), whereln thé effectiva amBént M alcohol2daveit M
11 TEA ging compounid. i less than reduir@b for visuab detd@iodviof the I6lodr7of Nhel Gomplex formed

12 15  TEB between the alGoh@l-scavenging comgofind and tiRIGOndihacryla@@ncdomey] 13 TEA
0.1 1.10 25.80 M 25.97 M 14 TEB 0.1 1.43

31.00 M 2. Tipreg@ss\of tigim 1 wherein the alcohol scavengilg agent is alumigiuryglkyl presgnt ingm aggount
19.77 M * Bwithingherangs df 8.1 ip &S mpla perersh beased apngles of theplkd msthacrylgte\jiegomak at t enpt
to. purify tertiary butyl methacrylate using the prior art process of

ti bratng- t Fe ReRREmelclalip 2 pyherpip dheiAlminiym, alirh 15 peesgrtn #n amaygl Vr'@wﬂ&rfé%q? %hePoi nt
i s reached, o7 fdlP DR BUIFA"H PEEY P TP ME1ES githe ! SRGHEP MY he reacti on

ducts of _the triethyl alumini d al cohol and th triethyl 50
B G i ek T sinst 2 elsh o TR prelthis i RREY O o

over [grrd %ﬁ:’ﬁﬁﬁ%ﬁg 0BG e tF Mufa & anh%%ve.%g}? fagm frg.} fag 9D HIR peldEr

t hen vacuu 'romthe [err yrelding ry nonomer.
Triethyl alumniumwas added until the solution was a yel | ow green col our.

The nDNONET TIROISHEERY df 2@ith 3\WHein the3sndihti b biSthol GEavbridfhg A6ht Is Bk 00fto b.D holerperebritY |

al um ni um byashd seméleds AdhorePpédBRI | zat i on, 55 form ng a usel ess gel and
prevengi ng ani oni ¢ pol ynerization. 7 EP O 402 974 B1 Clains 1. A process
for prepati mg mocpss of Clainkiywhersait tisodidolidl ata@gnging dgentys aisthyllberand. ar wei ght

di stribution between 1.73 and 1.01 conprising: 5 ° (i) contacting a

st arti ng araTierprakssod oipimi Iswhagpinatine adokgl iscameriging egepl iaitriethylgliwiniym. and an al cohol
with an effective amount in the range of from0.1 to 1.4 nole percent,
based ®n 9olkes progess lob claimk § | whatsinithe ielicyl amethagiylgtsnis rselegied fpm dhec gigun cansisingrii ng
conmpound seP@M@UO'Tqﬂéfﬁ'PG!‘?F_bcq?mﬂi‘y'dbﬂ'ﬁc@laieﬁ&zﬁ8 alkanm rrathasryialgsl GotCar Byadienior on
~-hydr ocar by| Methaciiatas; et figlkyleneinoalind metharyigtes. ged Coxlrie alkpadiyt methacHidegof | under

conditions effective for reactjon of the al cohol -scavengi conmpound and
t hs—Al cori ThegPregpss of claim,p yhareln the slkyl, ?t?%\'% ‘F's§§’ﬁ SH'B tgﬁgﬂ FP%Pﬁ‘éPS | at
m)norre'f(‘:’,O an?’a?"gﬁgrr‘fl‘?{@cg‘%‘)’c‘gg? g@’%&v%ﬁé‘?a P! 53/ y e

rtleé conpound and reaction

by_ pr Oduqltl.S ’.I'he%?&ess of claim 1 wherein the alkyl methacrylate is selected from the group consisting of isobutyl
methacrylate and tertiary butyl methacrylate.

45 12. The process of claim 1 wherein as initiators for the anionic polymerization, lithium compounds selected
from the group consisting of 1,1-diphenylhexyl(lithium); adducts of any alkyl lithium, n-, sec-, tert-, with
any 1,1-diaryl-substituted ethylene provided the aryl substituents are free of electrophilic substituents of

the formula .
60 1|‘2 P;r
R C C Li
1 i I ‘
_ Ry Ar
65
wherein
Ri = alkyl,
Rz = Hor alkyl,



(ii) *‘contacting said m xture with an anionic pol yner ' ini-tiator under
ani oni ¢ pol yneri zati on. conditions to produce the pol y( I Wt e) ,
wherein the effective anpbunt of al EPbab2928BEN- Qi ng ﬂmﬂ mﬁmlmm han
required for visual detection of the colour of the conptex tormd 15 *

bet ween the al cohol - scavengi ng conmpound and the al kyl methacryl ate nononer.
2. The process Rsf= Honplkil.2rdvher ei n t he al cohol scavengi ng agent is al um ni um
al kyl present i%?:%?%'ga‘r%lijq(nt i&/vi.t hin the range of 0.1 to 0.8 nole percent,
based on nol es t hacr yl mon [...20 3. .The process, o

clai m 2 wherej dg"taﬂ. CLaf am glf?}rgﬁ%éf’rk erlt'XrY g““ﬁ#“g@@gﬁ) H't'b??ygﬁtbdﬂﬁtunﬁf'ﬁfeﬁ " ﬂ%E,s
range of f r o0 Y05 ol e percent, .based on the noles of the alkyl
mat}ﬁcryl ate nmononer. 4. The process of claim1 wherein the al cohol

scavengi ng conmpound is an al kyl borane. 25 g5. The process of claim4
wherein the anount of al cohol scavengi ng ag At is from0.5 to 1.2 nol e

per cent ,,based on nononer. 6. The proc&es of lcl aim5 wherein the anount of

al cohol scavenging agent is fromO0.7 to e percent based on nol es of
nononer present. 30 7. The process of cl erein the al cohol

scavengi ng agent is triethyl borane. 8. cess of claim1l wherein the
al cohol scavenging agent is triethyl alum nNum 35 9. The process of claim
1 wheremn the al kyl nethacrylate is selected fromthe group consisting of
branched or unbranched [err] al kyl methacrylates, [err] al kenyl

met hacr yl at e¥p gijedherdddeet kadi enyl - net hacryl ates, [err] dial kyl am noal kyl

nmet hacryl ates, and [err] al koxyal kyl nethacrylates. 10. The process of
claim9 wherein the alkyl nmethacrylate is s«il ected fromthe group

corsi st#¥ng of 40 branched or unbranchedjBerr] al kyl nethacrylates. 11.
The process of claim1 wherein the al crylate is selected fromthe
group consisting of isobutyl nethacryl at ertiary butyl nethacryl ate.
45 12. The process of claim 1l wherein asHi tors for the anionic

pol yrrer%zati on, |ithium conmpounds sel tv*Om t he group consisting of

1, 1- di phenyl hexyl (l'ithium; adducts of any gl kyl lithium n-, sec-, tert-,
with any 1, 1-diaryl-substituted ethyl ene pr \{i ded the aryl substituents are
free of electrophilic substituents of the formula [ERR] 55 wherein [err] =
al kyl, [err] = Hor alkyl, 8 EP O 402 974 Bl [err] = Hor alkyl, and Ar
= aryl ; sdi i Sapsr@pPR & R Qrd riohBlettrdphilen adduct of any secondary or tertiary

al kyl 1ithium cuayirahd eanbyintype fithipry icordpanadsuvheiain substitubre dimitatiortshaee &, des@ibed heramd 6
positions, ibegorel] ERR] N 15 to give the adduct 20

R [ERR] 25
R
35 1 1
Ar—-—?—-—Li :
Ry
40 and polynuclear hydrocarbon-alkali metal adducts such as naphthalene-sodium and biphenylsodium are

used.

13. Process of claim 12, wherein as initiators diphenylhexyl-, cumyl-, and diisopropylamido-lithium com-
pounds are used.

14. The process of claim 1 wherein the poly(alkyl methacrylate) produced has a molecular weight
distribution within the range of 1.01 to 1.10.

Patentanspriiche
50
1. Verfahren zur Herstellung eines Polyalkylmethacrylats mit einer Molekulargewichtsverteilung zwischen
1,73 und 1,01, bel dem man:
(i) ein Ausgangsprodukt aus einem Alkylmethacrylat-Monomer und einem Alkohol mit einer wir-
kungsvollen, im Bereich von 0,1 bis 1,4 Mol-%, bezogen auf Mol Alkylmethacrylat-Monomer,
&5 liegenden Menge einer alkoholbindenden Verbindung, ausgew&hit aus der Gruppe Aluminiumhydro-
carbyl, Borhydrocarbyl, Aluminiumhydrid, Borhydrid und deren Mischungen, unter zur Umsetzung
der alkoholbindenden Verbindung mit dem Alkohol zu einer Mischung aus Alkylmethacrylat-Mono-
mer, eventuell noch vorhandener alkoholbindender Verbindung und Reaktionsnebenprodukte wir-



‘Li 30 wherein [err] and [err] are non-el ectrophili c, cunmyt—andt——7m7m—
cunyl -type |ithium conpourrds wherein substituent limta

descri bed herein- before: [ERR] 4P 0402 $M®Bipol ynucl ear “'Mﬁ mm&&@#gﬂl -
metal adducts such as napht hal ene- sodi um and bi phenyl sodi*unt are .
Process of claim 12, wherein as | ni t| ators di phenyl hexyl , cunyl -, and

di i sopropyl a ’196"°|'qntEﬁPi[]9H"%‘i9rFP"t W9 are used. 45 14. he rocess of cl ai m

1 wherein th@') %E;fhk §P{’§ E‘?‘er F“(%B 5%59 wgﬁhe 9 Wi ame
0 olb rbmgunr

3:;]2 ;L\Pg;l 23 b,gé(ﬂ? H%tﬁ {; T c we Farbe es von
Mol, ekuﬁ argew C ena'i;% % % ?eb em nanple’tels)erfct’ar' in
Ausgangsprodu aus e| nem AI kyI nmet hacryl at - l\/bnorrer und ei nem Al kohol mt

einer W b- VeliHshVikbh RRborubATy, BRBS 428 alkdPBibifldchdd Mittei laidhnifrthaki istOfid G 6iRer bhgd D!

Al kyl met haghersich VN RITBS 6,8 RI-%, bezogen b RIS IREIGIG-WinBIRSr, alikgthol bi ndenden
Ver bi nglung, ausgew hlt aus der G uppe Al um ni unmhydro- carbyl,

Bor hy dr og.arnyhhrenNathTAddbrdsh ey, diobeil dasBanipiehidigh it aﬂerdwngauﬂ\/béiamu&g 01 bisW¥ MéI- Zur
Unset zung erbesdghoiud Mol ANgemttacryisamdaometvagiegti t dem Al kohol zu einer M schung
aus Al kyl met hacryl at- Mono- ner, eventuell noch vorhandener al kohol bi ndender
Ver bi nduag MerfehrdRanabit Aropracheth aohsr dielalkohelbindends \@rbindurigheirQAIKyRrad st  Bi

11111¥1C1 |1 Il 11l kungsvol |l en Bedi ngungen kontaktiert, und (ii) diese
M schung5-uriedahresntaghiAseprush 4Pubeirdie Meage em 9B@l§lbmgﬂj'ﬁge\(¢fhndvngep Bdin bdMohteschen
Pol yneri - $arqoeha dagrMospmeroetrdiglt i ert und auf di ese Wi se das

Pol yal kyl net hacryl at herstellt, wobel die w rksane Meng

al kohol bPnd@rias nach ﬁﬂﬁ?&ﬁhg yehei Figeenge gn a\"%*w?lﬂﬂﬁ"wfs‘(?&'ﬂdé'w Néém%? Mol
Facbe es \E7posn auf Mal vorhgndaniag) %?ﬂ%‘ hPed¥nden Ver b| ndung und dem

ﬁelr(1¥gﬁggaﬁé}éﬁmﬂﬁg@pﬁé‘?{uq‘g‘ev@g ﬁkog W%%B?ef‘f%m Q'fi'st”xf‘}’? %hAI ztn ni LITTBJ Kyl
| st und gn \i%h{h rLJmB% Iéié‘?n%ﬂ%:(?dgﬂme\ty ?oanu A% Ainid mﬂﬁé%&?e“ auf Mol

Al kyl et hacryl a r vor ren nac pruch 2, wobei

das Al Unb.n'\iémdﬁmacﬂ A‘nsﬁ‘u&ef V\Nﬁ‘é?gfs AR aSa oY Q8 é.l‘up%e Réraw o%?lunve@welg-
bezogen aufierdlc, AhikimdtRichate! ¥-6; ¥R E:L6 PHalkadfonyMBhARIME &, BACHIal-
Anspruch 1,kymaR&dky eﬁa@m{@b@dymg k‘}{{ﬁét%cmw’wsgewghn tkyl boran ist. 15 5.
Ver fahren nach Anspruch 4, wobei die Menge an al kohol bi ndender Ver bi ndung

0,5 biss 1o. Wem&en%actbmsagm,absei dassAllyimtiatylat d0€ tér-Gliippe Gerzwéijidr dbdr &Rver:weib-
Anspruch 5 ter@beiAlkgdmethddenaeadgewdhikisthol bi ndender Ver bi ndung 0,7 bis 0,9

Mol -% Q-. 20 bezogen auf Mal vorhandenem Mononer, betr~gt. 7.

Ver f ahr ett. VaddhreAnsaph Wospruth wolobdi ddé elkalimetbianiiddi aus aled Grupiesr Ispinudidmaghacrylat und

Tri et hyl bortetiifirgrs Butylgethageyiat adsgewrdihihigeh Anspruch 1, wobel die al kohol bi ndende
Ver bi 8dung Alumi niuntrieth ist. 25 & Verfahren nach Anspruch 1, wobei
das A kyvﬁé@ﬁ%nwa@n gty o g e de o rhmanen Lo

-G a- Al kyl r?'f?[ I'I"'ail aueziebpglpm p%lpm mgfnlagerungsprodukte eines beliebigen
Ca CI s- Al ka ras art;a é@ 1 dla:glsubshmlertes Ethylen, vorausgesetzt, die
aryls tntuenten snnd f e: von elfektrophilen ubstltuenen der Formel:

A
Ry===C====C=—==Li
.1 l . ' ’
R Ar
45 3
worin:
= Alkyl,
Rz = H oder Alkyl,
50 Rs = H oder Alkyl und
Ar = Aryl bedeuten,
Lithium-diisopropylamide,
das Anlagerungsprodukt eines beliebigen sekund&ren oder tertiiren Alkyllithiums (RiLi) an ein
beliebiges Pyridin, das in der 2-, 5- und 6-Stellung unsubstituiert ist, also
85
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“kyl am noal kyl met hacryl ate und C3-C 2- Alkoxalkylnethacrylate ausge i st.
90 10. Verfahren nach Anspruch 9, wobei das Al kyl metnm“ml ﬂ! Gruppe
verzwei gt er oder unverzwei g- ter ER040228#B1et hacry

11. Verfahren nach Anspruch 1, wobei das Alkylnethacryla% aus der (}uppe

| sobut yl net hacryl at und tertlIaren1ButyInethacryIat ausgewahlt ist. 35 12.
Ver fahren nach Anspruch 1, wobei als Startely fOr die anionische

Pol yneri sation Lithi umver bi ndungen, dg e ausgewdhlt sind aus der G uppe

1, 1- Di phenyl hexyl I'i t hi um Anlagerungsﬁ%od ei nes beliebigen -n-, -sec-
oder -tert al kyll'ithiunms an ein beliebi -di aryl substituiertes

Et hy en’ vor ausgeset zt, die K> Ar ituenten sind frei von

el e trophilen Supsti tuenen, der Fornel: Ar 1 *| R3 Ar 45 worin
Rl = Alkyl, R2 = H oder Al kyl, 50 H oder Al kyl und Ar = Aryl
bedeut en, Lithiumdiisopropylanide, das Anlagerungsprodukt eines beliebigen
sekunda,q,en OgHedr Blidthd A BRgeNngYrdduktli uns (R, Li) an ein beliebiges Pyridin,
-das in der 2-, 5- und 6-Stellung unsubstituiert ist, also 55 10 EP 0 402
974 Bl 111111121222 101 11 1111 85 10 unter Bildung des
Anl agerungsprodukts R2 1 N > 20 R,
Li worin R2 und Ra nichtel ektrophil P
des Cumgl typs, worin die Substituenten
ei ngeschrankt e Bedeutung besitzen: R Ar- 90
~~~~~~~~~ R2 sowi e nehrkem ge Anl ager uk dungen aus Kohl enwasser st of f
und Al kalinetall w e Naphthal- 35 |nnat1iun1und Bi phenyi natri um
ei ngeset zt warden. 13. Verfahren nach Anspréch 12, wobei als Starter
Di\phieny®hexyl i t hi um, Cumyllithium und Li Lhi undi i so-
propyl am dver bi ndungen ei ngesetzt warden. 40 14. Verfahren nach Anspruch

1, wobei das her, Imc o ; | met hacryl at eane .
Mol ekul ar gew C%ﬁy Jf |ttf:f &Q&%? '%%Esef;&ﬂltyé%“w&m% Q]b?ﬂt%eﬁép df&%?&& hrisbeno

| - und Lithiumverbi ndungen
beschri ebene 25

Revendi gat i og ﬂ%me &@g aration pol'y(net hacryl ate
d al co %e) ayant une |str| tron des p0|ds
™
Ar ('2 ———Li ]
30
Ry

sowie mehrkernige Anlagerungsverbindungen aus Kohlenwasserstoff und Alkalimsetall wie Naphthal-
35 innatrium und Biphenylnatrium eingesetzt werden.

13. Verfahren nach Anspruch 12, wobsi als Starter Diphenylhexyllithium-, Cumytlithium- und Lithiumdiiso-
propylamidverbindungen eingesetzt werden.

40 14. Verfahren nach Anspruch 1, wobei das hergestelite Polyalkylmethacrylat eine Molekulargewichtsvertei-
lung im Bereich von 1,01 bis 1,10 besitzt.

Revendications

4 1. Un procédé pour la préparation d'un poly(méthacrylate d'alcoyle) ayant une distribution des poids
moléculaires comprise entre 1,73 et 1,01, comprenant :
(1) 1a mise en contact d'une matiére de départ comprenant un monomére méthacrylate d"alcoyle et
un alcool avec une quantité efficace comprise entre 0,1 st 1,4 mole pour cent, par rapport aux moles
du monomére méthacrylate d'alcoyle, d'un composé fixant les alcools choisi dans le groupe
50 constitué par les aluminium-hydrocarbyles, les bore-hydrocarbyles, les hydrures d'aluminium, les
hydrures de bore et leurs mélanges, dans des conditions convenables pour réaction du composé
fixant les alcools et de I'alcool afin de produire un mélange comprenant le monomére méthacrylate
d'alcoyle, tout reste du composé fixant les alcools et des sous-produits de réaction ; et
(2) la mise en contact de ce mélange avec un initiateur de polymérisation anionique dans des
55 conditions de polymérisation anionique afin de produire le poly(méthacrylate d'aicoyle), ol la
quantité efficace de composé fixant les alcools est inférieure & celle nécessaire pour détection
visuelle de la couleur du complexe formé entre le composé fixant les alcools et le monomére
méthacrylate d'alcoyle.

11



‘nol etul aires conprise entre 1,73 et 1,01, conprenant
contact d'une:-matrbre de d6part conprenant un m)nome“” “I Ig“m mmlll

d'al coyle et un,alcool avec une GRINMUAFAEf i cace conprise entw e sO, 1,4
nmol e pour cent, par rapport aux noles du nononere net hacryl ate d' al coyI e,

d' un co ose f'o&%nt | es al cool s - ch0|5| dans | e consti tud
par |es Br'?)é? F‘@g aag, legeg! La 5’§§ 8'§ st | salyrojgjnyaloeyle

d' al um ni u;ﬂ s?'Esda'I'f%D h "Eﬁj:% %‘? "Ptgrl‘ﬁ' & %Iﬁ?fg QP SHBPT PBhs
convenabl eS8 IF "P é’&éﬁ'B GPESABYE fixant |es alcools et de I'al cool afin
de_pr qfubr §o 4, RERIERRY e | qgﬁ&.ﬁ.umc@ﬁgaae'p@és %aﬁs' y(iw:t.tét out
reste ‘duc Jah&‘?‘ﬂ RS ] %ﬂ%lﬁoﬁr 6 S ishe g Ehi o

(2) M a niseg, cryi@8 %y, e ce an e avec un |n|t|ateur de po ynerlsatlon
ani oni que dans des condltlons de pol ynbrisation anionique afin de

produi r eql e BREHS @ﬁbmawvydd&a&nd ' daksQ64Gb199 conpbes! iRarklid Bibdols st falcEyMoRansle
composg fixant les alcools est inférieure a celle n6cessaire pour detection
vi suel | es.daslppocédsidenhlia @vbnGicaipl €¥enslicjisaa qammedda Eage RIS Bs BlbobRdst toatprise

al cool s et ehis ®eétargmate podt deatpay tapioet ad mdhaidyd. €. 11 EP 0 402 974 BI

o L M S | 2. Le procede solon la revendication 1 dans |equel

| ' agent 6 xarmprocédésselah teoevendieation Bidang|leaueirid auentiid deldgent flixant les elcabisrest comprise
guant it 6 c o 0.3 et OPamnade poui eentay wpport ademg?slde&n@%érﬁméeenp&ur cent, par

rapport aux noles du nononere nbthacrylate d"al co Le procedd
Yoo

sel on | a’r 46 ergidé selpi rezew&ﬁfson i é'a’ifé?q”?' "aﬂeﬂ*ﬁi"?ﬂf lﬁﬁﬁa?%s@ﬂ 'etr\é@v'b%msent dans

une quantite K) dans |'interva e pour
, paP HBpEEIE sgenla ﬁ%?’&'?a‘&’ﬂ ‘ﬁﬁ?fd?ﬂﬂ?'é%é‘t%%l"?ﬁ'&‘t% ea* 'aF'éWF'@“'"'H'“ Le

p‘rige‘ed‘g eI on Igd reyendl cagl Ielg ‘h 8atS o ant s al cool s

est un ar npl § Onel’ na;ea'on gﬁlﬂ ggun esme es a r %quel

|2 quant'te s Z.éf et e &w&agscogﬁg Sy #

nol e pour roced Ty

revendj catl on 3 ans eque’f Foa quantlzte de I agent fixant Ies al cool s est -

conpr i seqgl e procsBoloR 1dreven8itatibn 8§ dbm! Ié‘unIOIb' rméﬁr‘é‘&&latpafaloéﬁé)&‘?'&ﬁo@!a%sﬂ@bn%ﬁpede
NDNOMEr € PIchisfid Fff les Méthb@yIREDEHGIo 3R CLB ol ramii@\blREH. Cati on 1 dans | equel
| "agent fixant les alcools est le tri6thylborane. & Le procede selon |a

revendi CeL iLe protéddasamn lle@uidbicdtion @ads lédulas iméthadylatb dambyle € khdist dans le groupe

triethyl al woastitudipar lal rEhaQlylatea!'ipbargé dide siétharryldtender mtyrteltiavat | on 1 dans | oquel

| e nethacryl ate d'al coyl e est choisi dans | e groupe constitu6 par |es

b6t hacr yt2atle prodédél seloy lacreendition Cidansrienuslf ¢ogeneduitiatayrs, pobielg pplwnérisation lapiorige,

d' al cenyl e opptiliss PesCramnpoess dufithivencehgibis dans ldgrauwamnaﬁtw? lper le . 1@iphényBexyliithiym ;

m-t hacr y| atdesadguctsge’ '@egneml e, e, aq¢- eutert] gveep'imparte qusk Tikdiaryl (éthyidr du

d' al c&yal EWeE s legsubstiyants arylesgnt exeinpiy decsubptitvaniy Hestrorhilese deliderediei on 9 dans

| equel | e nmethacrylate d' al coyle est choisi dans | e groupe constitu6 par

Ies n6t hacryl ates d' al coyle en G -ClL. Rzrarm‘l ds ou non. 11. Le proced6 selon
ieﬁevendl cation 1 dans | equel | . nﬁt@acr ¥l _a_t_q,ld al coyl e est choisi dans le

pe, 30 constitue par |e nbtthacfyl ate d'i sobutyl e et le nethacrylate

de butyI e tertiatre. 12. Le proc6d6 s® on®Fa revendication 1 dans |equel,

come initiateurs pour |la polynrrisation anionique, on utilise des conposé6s

du lithi umdg,{gng@éug dans | e groupe constitue par |le 1, 1-diph6nyl hexyllithium

des adducts d@dgwnrgmg,&gc@éel alcoyllithium n-, sec- ou tert-, avec

n'i npay te querk, ekt Hodlirdgrdilpe 8d¥d, ene du as monent gue | es substituants
aryl e sont exmngstsoslén gioups bicdyieadit s el ectrophiles , de la fornule R2 Ar
R, . - - C- - - - CLiAr46 un groupe aryle ; R3 Ar

le diisopropylamido lithium ;
un adduct de n'importe quel lithium-alcoyle secondaire ou tertiaire (R1Li) avec n'imporie quelle
50 pyridine non-substituée dans les positions 2, 5 et 6, c'est-a-dire
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“dans* | aquel l e: R, est un groupe al coyle, 45 _
al coyle, as est H ou un groupe alcoyle et Ar est un groupe H J "' """:
di | sopropyl ami do |ithium un addudP meDmQMrﬁJbrte quel [lithi

secondaire ou tertiaire (R Li) avec n' |nporte quelle sO yr|d|ne
non-substitu6e dans |les positions 2, 5 et 6, c' est-a-dire 55 12

2 tO~~~mm | N pour donner I'adduct 15

R ~~~~>20 Ry |~~~ j 201 Li oU

R2 et R3 sont non-6l ectrophiles; 25 R,
ngne type oO les limtations concemant stituants sont telles que
dégrjtes ci-dessus, RIi Ar CLi 30 R2 ~adducts hydrocarbure
pol¥cyclique-ndtal alcalin tels que naphfal eng-sodi um et bi phényl so- 35
dium 13 Procede selon {a revendication ,yOans lequel, on utilise come
initiateurs des conpos~s di phdnyl- hexyl-, cunyl- et

dii soprgpylam do-lithium 40 14. Le proc6de selon |la revendication 1 dans
| oquel | e polovldortdnegdaydtat e d' al coyl e) produit -a une distribution des poids
nmol ecul aires conprise dans |'intervalle de 1.01 a 1,10. 45 50 55 13

des conpos6s cunyllithiumet du

3
5
. R,
o N
o = I
Li

ol Rz et Rs sont non-électrophiles ;
25 des composés cumyllithium et du m8me type oll les limitations concemnant les substituants sont
telles que décrites ci-dessus ;

Ar

30

ot des adducts hydrocarbure polycyclique-métal alcalin tels que naphtaléne-sodium et biphénylso-
35 dium. . .

13. Procédé selon la revendication 12, dans lequel, on utilise comme initiateurs des composés diphényl-
hexyl-, cumyl- et diisopropylamido-lithium.

W,
4 14. Le procédé selon la revendication 1 dans lequel le poly(méthacrylate d'alcoyle) produit a une
distribution des poids moléculaires comprise dans l'intervalle de 1,01 & 1,10.

50
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