METHOD FOR THE PREPARATI ON OF ALI PHATI C CHLOROFORVATES

BACKGROUND OF THE | NVENTION This invention relates to
wa@20mslesds f or preparing an aliphatic chl or of or PEX/®S2005/036895

useful in the preparation of polycarbonates and
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unidirectional flowing reaction mixture inside the flow reactor is maintained at a
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comprising an aliphatic chloroformate.

In another aspect the present invention provides a method for preparing a co-
polycarbonate. The method comprises reacting a dihydroxy -aromatic compound
under interfacial conditions with phosgene and an aliphatic chloroformate. The
aliphatic chloroformate is prepared by a method comprising introducing a mixture of
at least one aliphatic hydroxyl compound, phosgene, a solvent, and optionally at least

one organic base into a flow reactor to obtain a unidirectional flowing reaction
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The singular forms “a”, “an” and “the” include plural referents unless the context

clearly dictates otherwise.

“Optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where

the event occurs and instances where it does not.

The modifier "about” used in connection with a quantity is inclusive of the stated
value and has the meaning dictated by the context (e.g., includes the degree of error

associated with measurement of the particular quantity).



“al i phatic hydroxyl group". Methanol, ethanol,
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As used herein the term “cycloaliphatic radical” refers to a radical having a valance of
at least one comprising an array of atoms which is cyclic but which is not aromatic.

Examples of cycloaliphatic radicals include cyclopropyl, cyclopentyl, cyclohexyl, and
the like.

As used herein the term “aromatic radical” refers to a radical having a valence of at
least one comprising at least one aromatic group. Examples of aromatic radicals

include phenyl, pyridyl, furanyl, thienyl, naphthyl, and the like.
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chl orof ormate. The nethod i ncludes introducing at
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trischloroformates. In one particular embodiment the aliphatic chloroformate formed

is a bischloroformate.

Aliphatic hydroxyl compounds suitable for use according to the present invention
include aliphatic hydroxyl compounds having at least one aliphatic hydroxyl group.

In one embodiment, the aliphatic hydroxyl compound comprises formula I,



Q oaliphatic radical, a C3-C cycloaliphatic radical,

or a C3-C aromatic radical; and nis a nunber froml
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1- hexanol , pol yethyl ene gl t et rahydr of uran
bandgt hawwp@%@msw@lm foa sglps@[tutlon s a further example, when Q is

??%%?l%gyh §0§: Qﬁg ! QR&IRCR %h%&%ée lélét structure 1 deﬁmfs benzyl

1ol propane, 1sosor er ol , nent
alGohpdnd anmlpouﬁcbmﬂllemry ‘t&nydsea(])a.hkaﬁnechlat il p]ﬁnylohng,, Q has five

ropar oh et hyl ene glycol, 1, 6-hexanedi ol and
‘%“Kmﬁﬂgékggﬂ§T“RWﬁ@‘H%thod of the present invention
enpl oys phosgene as the chl orofornyl ati ng agent. Thus,
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per mo]e as measured by gel permeation chromatography using polystyrene molecular

weight standards. Polymeric aliphatic hydroxy compounds also include high
molecular weight species oligomeric species, defined herein as having a weight
average molecular weight (M) of greater than 15000 grams per mole as measured by
gel permeation chromatography using polystyrene molecular weight standards.
Exemplary aliphatic hydroxy compounds include, but are not limited to, 1-hexanol,
polyethylene glycol, polytetrahydrofuran diol, polypropylene oxide diol,

poly(ethylene-butylene)copolymer diols, trimethylolpropane, isosorbide, cholesterol,
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anot her enbodi nent, the nolar ratio of phosgene to the

al i phatic hydroxyl groups is in a range of from about
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reaction is carried out in the presence of a solvent,

whi ch hel ps to maintain the flow of the reaction

mxture in the flowr r and di ssi pate heat
mei(hely 3RFVERLla gy TR 7 aficDen ailysalsdakomanerey pleatial cthyiene

P PURS HORa0! i P tRlhediat i © sol vents and aromat i c

Sol’vénts. I'n one €mbodi ment the solvent is selected
fromthe gr oup consisting of C6-C 0 hydrocarbon
lefomémdso the piesdit 10vmp0r¢m1dommﬂgmmtas thexblepifamyylating

drocar bo v n zene, t
sefil b JRPETE. i S T Db VB RERERy o Whaic
hydesdyl yd)lﬁfi@md@&ﬁ]p‘ld'}%d | tbKEowH@ appiatie r&hk@%fﬂﬁﬂdtes t”l'ﬂ&: molar ratio
solvent 1s selected fromthe group conS|st|ng of G-

ofcphiepaca it Secdipbatic ey SE@‘%Pébf’r reelipina gngsof rﬁ@%&bout 1
toiﬁltef aBht !(ﬂﬁltdjqe BbRY e @%Pfﬂhg%%lﬁ} ] 2B 13 8 osgene to the

oride, l'oroform ¢ enZene | oroto .
aliphhtor bydpi] bgie s mnedrange of iffoen alchworliintt Bdo aboypid@ttod. In
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the or anic base is to nediate the fornation
qulﬁlen GoastipRs 1S GATTigdOut EntheiPEFsepte qfr?ewb\fenbh\éwlbhelps

tohﬁ‘?i Vi'hé ReaR G 95 kRre Hﬁleoﬂ&@%e&t&aﬁﬁ d1§51;hate heat,

|eve o en ance the rate of reaction between
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od th Th
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the unidirectional flowi ng reaction mxture is

sobveatsackxampley GyCa hydrasarbogtsplyents ingladeopejaane teJaens, hexane,
al J ti 0 r i : f bqut
kL K DUAE Ot R | RISl R0 o
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har ac e mol a tio of t [ t
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nmbodi ment, the unidirectional flow ng reaction
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organi c base to the aliphatic hydroxyl groups in a

ORIRD b 1B P bl ol ek Buin e
urildflhwonduail flugvihg@ teactorf ﬂnDMmree at oole af tHee:&gztm@haeai fophediate the

gtﬁoonxgtl ch‘l:oro o%gt% gr(?ur}])gs re]:ereac?iorsl %lf 1phat1 qu(()i (}xlyogrr]gllpls with
phosgene. The organic base is believed to enhance the rate of reaction between the
aliphatic hydroxy groups and phosgene, and to serve as a trap for the HCI by-product
in the reaction. The organic base is selected from the group consisting of amine bases
and polyamine bases. In one embodiment, the unidirectional flowing reaction mixture
is characterized by a molar ratio of the organic base to the aliphatic hydroxyl groups in

a range of from about 0.01 to 1 to about 100 to 1. In another embodiment, the



an organic base to forma unidirectional flow ng
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wahioanolty mate is formed. For conveni ence, thePCT/US2005/036895
al i phatic hydroxyl conpound, phosgene, and the organic
base are collectively referred to as "the reactants”.
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cypRinatifsgieTseht . the flow reactor is continuous stirred
tank reactor (CSTR). In another enbodinent, the flow

ThE A& Ad8itidnlofBHE BF mbRAGTLRE réaeiahis GHE 86lvitirAaydbe controlled by
continuous stirred tank reactor such that the output

feedbaektevideth by ane os arqre sersers/losatgd within thepllew fregctarhe in the

TR .ln o ' I 0 i .
PRI s Pl B M0 X I 885
tieaehdtomeffMéithihlorbfeembieosuncenmtion may tuigiel & ehdrigorialthe rate of
fl.own reactioan%xture iinprodu

addition of one or more 0 reactants exampl%etﬁié organic base.

The flow reactor used for carrying out the chloroformylation reaction is typically a
tube having a front end into which the reactants and solvent are introduced, and a back
end from which a product stream emerges from the reactor, but is not limited to tube
reactors or tubular reactors. Many types of flow reactors are known and can be used
in the practice of the present invention. For example the flow reactor may be a multi-

channel flow reactor having a plurality of channels through which the flowing reaction



Al t hough m xi ng el enents may be present within the
flow reactor, the flowing reaction mxture flows
we@swentdsai |y in one direction, i.e. fromthe frPONUSHNE036895
of the reactor to the back end of the reactor. Thi s
condition is sonetinmes al so referred to as "co-current
low'. A u |d|recbt|onal reacti on m xtu

SRR | Dol et PP s E S boymmuPh Sttt ank sggetor

(AIMR)OTH GhétHer @RSIdANéR, RBHoROlH@BH isiathiBulayebRSH éddifured with
portion of a flow reactor and renoving at a position

a glinsewsesimicd tankogeier ssieh Swhtheomwtrait ﬁrorrgtha tybudgr regegor serves as
c
thg%éﬂ F?q{)é %ag‘?(]@nlh %nvr\sl ?Aég(g }n’em?mf;éjglg)(&ére&?t%g cgm\ﬁnts%s a single
ciahng lhaving lagtctaiguldnehdpedtose Bektioh. t he reactor for the
i ntroduction of react ants and solvent. Alternatively,
he reaé{or ma ris inlets for

Witk S dkbesiory Sapridneeoala B ftiongniiae 1 prodieed.

AHH(') I getihg r@émédtp%agg bE §6dehP RWitHiX ttHE SRR TERFor! MEOWBNing
t he | ow react or, react ants are converted tO

rep¢ttsmxuw§u@nﬂowcp&ect1@lbt & offy lireeliany i.et fonp thydfrent prd of the
retﬁga Ly CthF Eack end ohfj C}Re ?ﬁqgtropml"ﬁls%ggdlhgl? Bsbyonpelrtﬁgelﬂ %‘iso re’{erre% to as

ric aci an or
“doycupfent flotv° Ny A nadditeetibgal aﬂltvﬁing FeO0N atiixade tchaﬁabtenzed by co-
hydr gchl ori de_sal t of the gani ¢ base. Oﬁ
cusfentiflpwds Helly fergiadry e cHRgTeRs 3ts pd palvamtinep ag upstream

ptBs LR AR r@é?:t&r' AN 1%10(/ z{te@ﬁcﬁmrﬁ dORNEreBRER product stream

converted to product and bBy-product is referred to as
cantenipg atl wd thesunrezsted r¥dnants, cwvr:mampductha@d ay-predusts. ding flow

reactor ,outlet thr h e S am
repfigF gy 5 oavnense oo il el ot G enas B gptor for the
infroagdtidh HBYca6RARI Arkies@vdtur Alteinyiti@dly,r tfhaCﬂé@cftmO talyeddBnprise a
The product streamexits fromthe reactor outlet or

plytaliteekinlets for dhg injrodygdiop o reastaniizapdasobepsa s e ppidigsifonal
r [
ﬂé\&&g‘eﬁe&%oﬂ r{?QHﬁ% 8§%$§ 1?@&3’(21? 21% 12:)%8?1; %@Teﬁaﬁlﬁg Qfe converted
tognsd;mdtﬂ gndalty—pmtiuotpl Ey}nenikyt the ppoducetsshe Flghatie chioroformate and
ans that. the enti

the hySetm e TP e AR oV e, rkanict e Fonrss e fthe B poduc

hwsaﬁi&tcedmatlarcbhmetr&bemb 3Hy8dochiotide Wak Sof thY oPs@etlBise. The
and sol vent emerges fromthe reactor through a single

unidigeationaloflaiag reasom MivhLigUEhicl a shestantie] patinRSs ttt@freactants

hg\Jceoeleg%Sk\aeg{eﬁ tg g)?O(ﬁ]% XI?CP B S%Cfﬁg?ﬁ%t{eﬁ%d taQ ﬂ[k értcﬂuct stream.
the Tlowr

The tﬂerwn&tacwe lhys at heastf bmeraet@ctoorletume@hghawhrcb npe ipsaluat stream

plurality of reactor outlets t rou h which the pro
B TPRABF 0 F O BRI e hei Tl RC g e SRS hglaraity of

réabBWoHRRE  Plie proddct sBith @ﬁt@ ﬁ@rﬁttﬁé ré@fto} SR Br otatlets Typically,
neasured fromthe front end of the reactor

no vent or waste streams different from the product stream exit any separate reactor

outlet — only the product stream exits, albeit possibly at multiple reactor outlets. The
term, “single product stream” means that the entire product stream comprising all of
the unreacted reactants (i.e. unreacted starting materials), products, by-products and

solvent emerges from the reactor through a single reactor outlet. As a consequence,



t he back end of the reactor, said tubul ar reactor
having two reactor outlets, a first reactor outl et
wo cwaned7sa di stance "L/ 2" fromthe front end oPCT/82005/036895
reactor, and a second reactor outlet |ocated a
di stance "L" fromthe front end of the reactor.

React ant s sol vent are introduced through thre
the R B &gﬁ_sfe%ﬁta% 87 SONENdAFOBTETY o™ HBRCRG FInef, groduct
stre@hemepfin@ @dht the Mo res@@ct ant s and sol vent and the
reactor tenperature may be controlled such that the
product streamenerging at the first reactor outlet is
Algerastivebyerthe eflpvbyreactgre psasnmay oppierisic oh Praliyaet sepctort @utlets
I : f t P t, t:
REBENNG B g S REAER, o BeckE ip bAEeREREHER: the fow
resdiaf ia atrethilzradadiyr @ 1pgtle bt neasived Somrthe fronteadtefnhesreactor to
pr oduct f about 100 rcent. Each of the two product
thg bagy fad ok iths FgctoResaid, Bl Tedcsoq Vaving bro reacipgqutletsna first

readtbrloutRifbcated ' BSRREELYR! Hom QR BbASerd! df (RE rdabiBr, and a second
unreacted reactants, (1.e. unreacted starting

reaqoremitlgt h))catepraaﬂsl@mc@,“lﬁf@n drbufsory ead dflad xeaetpr. pReastants and

in the.product . str at_positigns, ;2 LL2" and SL"
sofenh s BRGNP SeRPRk i B ety 8 atgspyror. The
rateRadf blditisn rofofeatldfts NBAS eslverit hiE theVeedatdidiegipesdtiire iy be

energi ng at positions "L/2" and "L" is equal to the )
coptgicd fsuphe dbdtathes PEFHCs S ABht T Bing odfu Bied firsht i§agtpre outlet is

chlabRtE3Ed by Qﬁ%&ént cOsioh BEraBhA $o mtﬁﬁt?%f %l%;bzn tS%ercent, and

- reactants a sol vent 1s conserved w

thstt the preluensrggimeneagingdrom tise podmt scaatoonygtldt he clidrasterized by a
reactor. It should be further te at _the

P GRh PR PhIAsELS RIRRTAE Tt RE HeiseBt o aringf e two

profieet SARRNRY eflitihf emeNtubuker flewari®r ath pbiRoduby/@r and “L”
reactor system just described the tenperature of the .

regpegtively corsains jab rpf thscunreecteg repgtaris, (1.8 awireactesitaripg materials),

I i st ) " " q /Am
b5 8 At A0S s O b 3 o
“I"ogaliadhafldvseanae 1t khould bemoteé af metitthatnble efm bolfiche masses of

reactor the tenperature of .the flow ng reactian
Ut oL e St it PoSpone et Pt SRR e s of

redQhdtO5Md YoleRd Bitto@licet hib FhetubulePRaB@r. ThiseiHeahtiMehss of the
the reaction may be carried out under adiabatic

readands eid pelveias eonsgiveql pYithip thedwet steeeme gmeTng apy5ys paints
b fd ow reactor according to the present invention
a]?%{gé\l’neldowbrga‘g%rpr eciated by those skilled in the art
that each of the product streans may be used for a
It dhdflé be rftirtip mpasiethatathe tempezatarepinevarioud keetibnbof the reactor may-

be;tﬁxg r%t@r?][r:l Q? é)(sf}e??r?)éj #Jqsf%?r%g ;{ptb gtmqrggg:go%cstystgrtnrjg&rc?escn'bed the
temperature of the flowing reaction mixture at first reactor outlet located a distance
“L/2” from the front end of the reactor may be 25°C while at the second reactor outlet
located a distance “L” from the front end of the reactor the temperature of the flowing
reaction mixture is 54°C. In addition, the flow reactor may be uniformly heated or
uniformly cooled. Alternatively, the reaction may be carried out under adiabatic

conditions.



| ocated a distance "L/2" fromthe front end of the

reactor may be directed to a pol ynerization reactor
w@eme0$sds i N t he preparati on of a co-pol ycar boret/e$2005/036895

whil e at the product streamenerging at the second

reactor outlet |ocated a distance "L fron1the front

end of t?e reactor may be u vi de purified

WatHe JPBHIBI SrRTQduCtAS Bt Seff© WHGREH g £t afecfeigprding o the
pr&%mt irﬁehﬁdd i Mll”bé G r@aﬂke {ABsENT1EE BE HRY ar YRk @8R of the
whi ch provides f reant introduction of the
prodmt saearss snapl btehused dmslt f@am purm;/eﬂ qufexamlepmofdjg dwbular
re%cg Id Sé/rﬁrt}e%o{r{ﬁgd%vng?& Qﬁe C;Ero rt]astrl(e_)afmf er%l % { ?ﬁqt F fst r %togl Iotutlet
lo&ted BediStagentL/2base , tharfd)naréﬁdwﬂﬁnaCﬁeedoxf @rﬁ@t@d’lﬂ&ecté@@o a

flow reactor may conprise a series_of flow reacto

PObBRG AL Eeactes and) Pseéxaﬁlm P aliQly Pl Cospoly R PPRlfD dghﬂe at the
prl;)élﬂ:‘(vstrrﬁqﬁ bR @aﬁé Etat:}ﬁ@%(%ﬂg I?eatcﬂﬁtouhgteloggt%é Yefidtardce 04['9 From the
rst ow reactor provides the input for a second

frért emd pEthe reactaamthyse Wsed toprovide a pea tiedohlsrofeynae
introduced into the flow reactor systemthrough one or
nore,f nlets attached the, fl ow reactor system

AR o 1l Bk STl s R B Bl BORBOF Botem,

wisieh pRVideR Forl tRE F adl” inttodutt dfl tmvrdaetaﬁtts @hd tHy Qughnstadam”
| east three fee nl ets. For exanple, as _in the case

remﬁéﬁle)f ahesmpdwéﬁe@ﬂ comarising frealiphats glereiarmatsnihssnlyenty the
A30d %CF Gcfotlhg ro%HfE)'Pid@ al%tfmfé %F@mﬁh{)&q d&d any unreacted
pt1onal ganl ¢y ase, phosgene are i ntroduced
reﬁdnzmsu ghs 8pwrrasatorf reey comprmesa wtieoof flewredche cuprpbnensnas for
end, of a fl oW reactor., Alternativel
SRRl oy OGS TP reRt iRemeispih el BRgfpetyom a
filSOMBRUREetoS Protedds BB dniliefop Rt deentad ﬂ@@sﬁ:actw lah& so forth. The
phosgene is fed in separately. Alternative

reagtarg gervere iwtrafegediintoothe flow proeter gysternehjoagl wantos mage feed

mipe%lt fﬁf&g&g‘f %n%lg tﬂ%g«g%ﬁ%rl E)}s eroi"%ggali}gﬁtqg ?)regésré%/cgilrhgpﬁﬁ reactants

ow reac ar e SO
anfysolveat by intiddecedeinat ih\té]oa\rmelam)s tlrbughhat leasadtramfekd amlets. For

sol vent .present in the flow reactor ar ontroll ed
XoRela 2t dh 46 GHiE CHITh ByrolBiEn ofd R akae Thfoiak Sppgimdn an

or?ﬁﬁ@ SQRENGREBL B n{emﬁé}‘fé%ﬁgl denBﬁh&nlaP ofafi¥V Ha8& Ca‘h@ 'phosgene are
hrough punps calibrated to deliver a particul ar

infrodrived thrbughpbepsratf fesdiinletsator agar tb@upanwam andrad a flew egastor.
Ag?rg%téve % gﬁqg Eeggoiscgst?ont Dk agrgnt | QL BY Q. dlee oft arﬁ‘)il!ﬁ?c hgfglroxyl

ar he fre conprrses

congd@ihd, Ngolderdi dMad Kigx Ypadaeiase Wﬁn@(mf(’bdgﬂmdefs fed in separately.
interfacial conditions with phos ene and an .aliphatic
AReIngi st Brangeraenty Ndetedt pie phmgrg efcihg reactant 1siipeduced through

pr g{)ga rféee(a A& dt PeariollS SR 16 %hed YIRWE dorUsE dalsd possible.
Typically, the relative amounts of the reactants and solvent present in the flow reactor
are controlled by the rate at which they are introduced. For example, a reactant can be
introduced into the flow reactor through pumps calibrated to deliver a particular

number of moles of said reactant per unit time.

In one embodiment the present invention provides a method for preparing a co-

polycarbonate. The method comprises reacting a dihydroxy aromatic compound

10



pol ycar bonates commercially, nanely conditions under

which a m xture conprising the salt of a di hydroxy
wa@e@ami4ses conpound, base, water and a water i nmPCBUSINE036895

solvent are reacted in a two phase reaction mxture

wi th phosgene to af ford pol ycarbonate. Thus in one

atjc chl orofor,mate pre ed by h
gt e povnysisoRHE bPveEi St SPats PhERTREpeY The ferm
“1ht@1tf§‘diz§l%bh@1tloﬁ9ﬂﬁlﬁlé?ﬁiﬂ% \dedchiba il Eunditony t5iedTBLised to prepare
conpound and phosgene to afford a co-pol ycarbonate.

potygerhoantes; comm@rqlai mﬁa@lyaqmqgmoyﬁemﬁ@awh@ 4 mixfurer qospprising
thg ustalt ate é?ld?I %{yagr%%eatlg o g)ﬂn@bﬁ) L %%P a%ﬁd %?%It infiiScible

at nos c pressure er re ailve

sob@ﬁdlatret eea:taf iB- a14woppbﬁserabbt;onpHmdﬁhﬂ%tlﬁ@h@ﬁ@nbytoaafford
acid scavenger is yed which neutralizes t
pahyaregas ch a5 iner an%rawé Iphpte ?m?r@fqra@reawepared by the

mEtRa§ LdfOthe gae@érﬁainwnttdﬁelsa%&teacay@&gﬁierfa%ﬁﬁ doRdfiidns, with a
aqueous e, for exanple, an alkali netal hydroxide.

dmy;he)ky armmIahg ’cmamdeemdqfhoagdnaltcp afferdal conpalyaxbabets. Typically,

o i SO il aF R B AP 25" Clano

abdaduone hy duR¥dpheric Hrésairel yiiler irdaevan Qy@deOC@fdﬁfﬁhE ef 8 14,
the interfacial reaction and high yields arew%eneral

prefsrabibneid . 1074Api Ganarglly anacd yevengenat ernﬁlmfbw Ingyegjizes the
hﬁ?(l{%%h thl%hﬂe ?(%:E‘I grd%lgh t]’%rﬂ‘l&?fa&gT RhHRS T ﬁaﬁﬂ%e acid scavenger

ar e |nen the catalyst 1's
us(ed' Bf\)an Apienod ebdse tthe eadrpleatin calkdii me(aiﬂ diytﬂlmede S Non -limiting

Rl s ed ;9%‘1 g{ehgggpg%%g% B&L%& ihy‘é- u%d potassium

hyah%&@neln A pRIMEAL enodin®ik | (ABadlkyli afctdl 3BiokidRAS%E sodium
are introduced into a flow reactor to form a

hydrexdde: ed tcatahyst lsmmmipwgl to @sempterihgrinterfactal repgon and high yields
nj di t L, e X e c

arg n%e%axfaﬁg {,bQQ,% %S t mfggl )f @a%lk&g rtg%s%lék dbé Sen#gg nétdaHér%@ are

prﬁfer@l)t anirercatalyse. i1n oae Ipalmgelab embahmeab‘(hetcaﬁ@smdnethplumme

C to produce, prqQduct. stream conpri sj n n
(13 pﬁ\asm%ede% PR e ajgys BF"Bﬁlrggtbqu@ Mgffiog g the present
inDU ARG eRLih q?]éalane%ilpmﬁc r@@%dx@n@émwmnmsg@&ea sél¥erdt, and
preferred enbodi nent uni directional OMAH? reaction
q

optioxally &n PrgasigimsaALe; lmrb@ucmh e edlasv magtor e farand enidiregtional
ﬂ%\%’]a& regc kloralﬁ}g]?(ﬁulé‘g ?Igg’lr nf%%%ﬁoﬁgg cillg n%nﬁ.lrg*i) fi'értlcular

I nven
erhifddah @t s tsebstanitatl @dhfcﬁbuqoﬁrﬁipﬁrmmgtaaledwm@l eapeRaRate a range

ez@%%age ctgyrt] o(gj"CC ggg ralb(S)lll’tn 0°Ce?<§: tplrc? ucg1 ta lpr%%?lgt g’(rr]eearrgzI Icg%%gcs)l)r(l)g/ an
aliphatic chloroformate and by-product HCI or the hydrochloride salt of the optional
organic base. In a preferred embodiment unidirectional flowing reaction mixture is
substantially anhydrous and the temperature is maintained in a range between about

10°C and about 50°C.

In another embodiment the present invention relates to a method for preparing a co-
polycarbonate said method comprising reacting at least one dihydroxy aromatic

compound under interfacial conditions with phosgene and an oligomeric aliphatic

11



conpound under interfacial conditions wth phosgene

and an oligoneric aliphaticchloroformate, typically an
wOoRogEni4s7s prepared by the nethod of the presemCT/US2005/036895

i nvention, for exanple the bischloroformte of

pol yet hyl ene gl ycol having a wei ght average nol ecul ar

HRIFBIMAE, t ' -

the oli gorre?}?iegtyaiéliop g??%ﬂﬁg%%ggﬁflgﬁ%gﬂ%g%?egﬁﬁggﬁqgg?gétmn,

forr gyammie thy bisphloieingte 0§ potyetiylagorglytod having a weight average

R TR W ™

pol yt et rahydrof uran di ol, pol ypropyl ene oxi de diol,
Iraoake embodimest theeligomeri¢ alighatic &yt NEmipdung i8sYAEPTFYm the

aromatic ﬁoagéund IS, a qéiphenol havig% formula 11,

RGP i1 SF N8 whie P8 BPMETAT PR CNesD Yt e sABiEY daglsepelyethylene
SUpSISER ¢ ! hybfurdn di i

sBeOUASaRa SRRTRRENR boYAhSH il 1. polypgyine v

dio}scind ahixpinestthereofadi cal , a C3-C2 aromatic radical, a
C-C2 aliphatic radical, a sulfur-containing |inkage,
e ' W] | i nkage, a phosphorus: cont ai ni
o R HTER T Rl R e SRR TR SRSl odyide Tt
It han or equal to one; "s" is either zero or one; and
"u" is a whole nunber including zero. In certain
enbodi ments the bisphenol is selected fromthe group
consi sting of 1,1- bis(4-hydroxyphenyl)cycl opentane;
2, 2-bi s(3-allyl-4-hydroxyphenyl ) propane; 2, 2-

bi s(2-t-butyl -4-hydroxy- %- metyhyl pheny],) pr opane;
2,2-bis(3 (DbuL¥q;§ﬂ8EdL%xE- = héhenx?%propane;
2, 2-bi s(3-t-butyll- 4- hydr oxy- @-net hy'phenylY)'but ane; 1,3
- bis[4-hydroxypheny|-ﬁ-(l-rnéthylethyﬂ1dine)]benzene;
1, 4- bi s[ 4- hydr oxyphenyl -1 - ( 1-

net hyl et hyl i di ne)] benzene;

1, 3- bi s[ 3-t - but yl - 4- hydFgRWsUnet hyl phenyl -1 - (1 -

met hyl et hyl i di ne)] benzene;

wheréinhéagh &'t is bepbndbntly df each-Roimédey lanheoy asrbmbdic fadical; E is
. methyl et hylidine)]benzene; 4,4'-biphenol;
independently. dtegach mseiyancs azborg, 8' C+Gtor estoaliphiatis’ rabicaly @nGi-Ca

N 1-3.3 B { -4 4’ bi phenol :
i el @ AT ce: SRl i Bkl ARt
cahtdming dirtkyge, ox ppbsphytus-contaiyign tiekdpener ah, dkygen atom; “t” is a

bi,s(4- hydr oxyphenyl ) di cyapgnet hane; s
T TS PO SGUM AT 1S 1y HE: Ao o Ry Mkt Raites whole

nudnbr PhchidingBérby | - 4- hydr oxyphenyl ) propane; 1, 1-bis(4-
hydr oxyphenyl ) nor bor nane;
3,3-bis(4-hydroxxphen |') pht hal i de; 1, 2-Dbi s(4-
In certain embodiments the bisphenol is selected from the group consisting of 1,1-
bis(4-hydroxyphenyl)cyclopentane;  2,2-bis(3-allyl-4-hydroxyphenyl)propane;  2,2-
bis(2-t-butyl-4-hydroxy-5-methylphenyl)propane; 2,2-bis(3-t-butyl-4-hydroxy-6-
methylphenyl)propane;  2,2-bis(3-t-butyl-4-hydroxy-6-methylphenyl)butane; 1,3 -
bis[4-hydroxyphenyl-1-(1-methylethylidine)]benzene; 1,4-bis[4-hydroxyphenyl-1-( 1-
methylethylidine)]benzene; 1,3-bis[3-t-butyl-4-hydroxy-6-methylphenyl-1-(1-
methylethylidine)]benzene; 1,4-bis[3-t-butyl-4-hydroxy-6-methylphenyl-1-(1-
methylethylidine)]benzene; 4,4'-biphenol; 2,2'6,8-tetramethyl-3,3',5,5'-tetrabromo-

12



hydr oxyphenyl ) et hane;
1, 3- bi s(4- hydroxyphenyl ) propenone;
whe®e4H44398r oxyphenyl ) sul fide; 4, 4" - oxydi phenoPCT/US2005/036895
4, 4- bi s(4- hydr oxyphenyl ) pent anoi ¢ aci d; 4, 4-bis(3, 5-
di met hyl - 4- hydroxyphenyl)pentan0|c aci d;

4 BBy i DR Bl A5 S b SiaBipheror, 11 -bise-
hydr®liyphenylysld 0Xyieheroethaiet hansis(4ohyddkyphenyl)-1-cyanoethane; 1,1-
bg%drox phenyl ) net hane;

1

s‘(ysﬂrquuhwy)d@ymmmqﬁwényl ) nret h&rdis(4-hydroxyphenyl)-1-cyano-1-

oA oY 22y A B SRR Pane

hydlyekypksty®neivoaiaaphenyl 3, exbmmaydroxyphenyl)phthahde 1 ,2-bis(4-
2-bi s(4- hydroxyphen ro bi sphenol - A
h)@pwh?éy&eg%w)heﬁsﬂ)}srd (l}p; Hé?p enylSprope};J none; b1524 hydroxyphenyl)

su%ad?e bigsf %x%&]hﬁén% 4- bx%mxpm%saymeﬁmr%%m@ il o Bbis(3,5-

br ofo- 4- hy xyp ienyl ) propane;

dighethybidS(ydrdxyphanyl)p S tamtih9didh Aapis(phpdranmheyl acetic acid; 2,4'-

aByby @{ AT AT by Py B mehane: bis(4-
hydir yhmivtigdny] - &sﬁ%dWﬁﬁﬂbdph@f}@}ﬂ@dﬂﬁnCZ , Bis(aL15/(d80:5-2,6-

di ch oro hydrox enyl ) pr opane;

dimethyhBgpghexphprdlmetaansy dr b patiéhydrppyeisandethane;  1,1-bis(4-

h)%l c%&% %%@ og)ﬁl %ﬁ]{}% f% O%ﬁ @é’r%ﬁ?f@éb%lﬁﬁer €(‘ﬁ3qblsghenol A); 1,1-

blg(,42h>ﬂlr®<(yi5hh1}'®bmpéﬂhyﬂ,ﬂdx§(3&hfmb-”yﬂ}’ﬂfmwhﬁ)@*)pmam, 2,27bis(3-

bromi GHqra PSR od e R S ERERY PR EIRRE; 22

b13(42h>lwn§&y33 Ksn%ﬂph@nﬁﬁblréﬂaﬁedf hydr oxyphenyl ) [, RBA[Rt-butyl-4-
3-brono-5-t"-buty hydr oxyphen pr opane,
h@r@cmh@&)pm.am,o Q,%ohlé@yphmyl Ty ET Db arie2-bisG,5-

bj
d]Bh]O)((éh é&gr @%%g%l%xeﬁ%ﬁy ar !ﬂeny ?@Wﬁ%@ér&@%@rly@pr&am,
2,2+ bgs(gJSSdlgwgryg?-ﬂydWWHenﬁ})%ﬂ?gdfeoX)éEhle;jlyl} Iglﬁ(%ﬂﬂm +4-hydroxy-5-
| S
mzthzlpbre@@kprorrwaf o%&y lzlsé @%@of@}fi}eﬁ éﬂﬁﬁh@%ﬁwpr&ﬁm 2,2-
b1§(32c}@6,~5(445 5%{}953150% (%yygrh@nylslﬁéﬁa‘ﬁgr owqpinﬁ@ogta@maﬁﬂydmxy 5-

br s( 4 ydriox t et ramet hyl phenyl ) pr opane:
1st1@py]pheny1)propane 2, 2 blS(3 t-butyl-5-chloro-4-hydroxyphenyl)propane; 2,2-

bli 3;6 Tng(g Qtlaf%?ngﬁ%)%%p W}%t)px%pane hydr 0)§y20 Q%@/ c}hgrroofp aﬁgfyl 4-

hﬁhr@i@fphb’ﬁyl)‘br(médé oXy,RIbedny by dnev ghenyl-4- hydroxypheny])propane 2,2-
2, 2-bi s(4- hydr oxy- 3- ethﬁyphenyl)propane

big(3sy- dmﬁ@rapﬂ;&h@rsxm el lyPReny| ) pr opane;2 7 Bis(3,5-di-t-butyl-4-
h)gil ﬁxy& )273’ gg e}énf,) p2r % g)'iaslrgﬁg mlﬁ{eﬂyﬂi ﬁydroxyphenyl)propane 2,2-bis(4-
hﬁd’fm)sl a; StQLUhtmxl)lpﬂwhyiy))pmaohexyl net hane?,2:ig4-biydioty-2,3,5,6-

teirz dr OX E&Vm‘! &?@Eysa/ﬁycg Zﬁeﬁl 6- Ttramethy]phenyl)propane 2,2-

bllczbé a{cﬁro%lb gfdlm‘étkﬁfl/ df}@f&mﬁﬁmh:y))ﬁbb%h@ exame;bisk2,6-dibromo-3,5-
eny

s(3- brono- 4- hydroxyp cycl ohexane;

dlme&ﬂm(MhWy@mhgny@)pmw P hip( hxkahéﬁﬁwhaheéylmmpane 2,2-
bis(4-hydroxy-3,5-dimethylphenyl)propane; 2,2-bis(3,5,3°,5’~tetrachloro-4,4’-
dihydroxyphenyl)propane; 1,1-bis(4-hydroxyphenyl)cyclohexylmethane; 2,2-bis(4-
hydroxyphenyl)-1-phenylpropane; 1,1-bis(4-hydroxyphenyl)cyclohexane; 1,1-bis(3-
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bi s(4- hydroxy- 3-i sopropyl phenyl ) cycl ohexane; 1,
1-bis(3-t-butyl-4- hydroxyphenyl)cycl ohexane; 1,

wd 2dobe{437phenyl - 4- hydr oxyphenyl ) cycl ohexane; 1PAF/US2005/036895
bi s( 3, 5-di chl or o- 4- hydr oxyphenyl ) cycl ohexane; 1,
1- bi s(3, 5-di br ono- 4- hydr oxyphenyl ) cycl ohexane; 1,

bi s( 3, 5-di net hyl - dr oxyphenyl ) cycl ohexane; .
hiorg-4 6Ydrﬂ’@ml?§1’¥llfyfp ?f@fv‘ﬁyl ethyl)-1, 3-cycl oh]ekgﬁé%'ﬁ?ﬂ”i!i"“'
h)’d?&@%ﬂéﬂ l)@‘}@]gh&"lﬁ)M 1‘?’1)54(4-[}1§dr0x -methyl henyl)cyclohexane 1,1-
dro ) -'4- et hyl cycl o%e Ip thyl - et hyl'] -
blp(HéTYdrOX(yz 8OBFQPWhelﬁleyCIGhmd¢,oxy 5a I 1,1-bis(3-t-butyl-4-

SR ST oL s RSPV AR s 11

bla(ﬁta &éﬁroedmmyaroﬁyﬁwﬁwmi&exmt hyl phenyl ) ¢y chighexdibmo-4-
1- bi s(3- brono- 4- hydr oxy- 5- nethylphenyl)cyclohexane

h){drqmyv&h@pél%ﬂpbﬁx(@n% hy db 5R{a(B 5 1dempth ot histenyrheayldeyslodssane;
4,33& f%itby]gj' I%lg ghﬁp{aggﬁlgﬁel ﬁ%/ C Cc!())/}é: xaﬂd%gblspheilol (1,3 BHPM); 4-[1-[3-

(4ih>hir®(y$h¢nyﬂ>)u4 yﬂeﬂ‘@‘l@hlodlewml -nigthlyl axtyybhpingnio) c2c8 oBERBhE; 3,8-

diﬁi}%{’ %jg ;qﬁﬁ-rno gﬁpt bu X 23 coumarane (DCBP);, 2-phenyl-3,3-

blammiyae Hé@u)ehéjammﬁﬂé 4 4hydf oxy phanybik@yelisexanioxy-5-

- brono- 5- phen | -
mn@ab@g%}wﬁyhgx(gyy bheig(Adromo-4-hydroxy-5-methylphenyl)cyclohexane;

1 b ol SR BT Ry BN YNNG Y ek B roho-4-
h)ﬁf@&}si-&oﬁmﬁynﬂeﬁyl}cyélﬂhmde,oxy phenyl ) cyicl-bRExabyl-3-chloro-4-

1-bis dro -2,3,5, 6- :
hydsexyp Fny PSicycl ohexane; 1, 1,1-bis(3-bromo-5-t-butyl-4-

3,5,6- tetrabronoph .
hﬁfr&!ﬁﬁénsf'% ﬂ%érkg% 5755 6. Ny bisQLal18RexaRGy1-4

hxdeomhmyhyvghmng cycl ohexane; 1, 1,1-bis(3-bromo-5-phenyl-4-
h%&@&%ﬁﬁ)&%}f} e@c?g%? oﬁ eg L 1@{58 %B}/sopropyl -4-hydroxyphenyl)cyclohexane;
1,1-004(8,5 211 G-bahitydr4ctirk ypheliymey diytexdne; 1,1-bis(3,5-diphenyl-4-

h droxyphenylgwﬁcl ohexane; 1,
ey@hanyheyelehg gnenyl ) - 3, 3, 5-t ri net hyI chétbtibrutoxy2,3,5.6-

te&a@l%ﬁh&%‘)@?c@oh%xgﬁedr oxyphenyl) - 3, 3, 5- t{ i iRyl &s!-9Mes 6-

xane; r ono- 4-
tetrylnj'oowpbftre'h)yygleh}:)cams tri met hyl cycl ohexahé:bis{4-hydroxy-2,3,5,6-

-bi s(4-h 0 3- net hyl phenyl ) - . . .
te%algeéxg'l(ppf:%g cﬁé?ggwp%h exane: 1, 1,1-bis(2,6-dichloro-3,5-dimethyl-4-

hykdr®lyphémmyedeiondiane;i sopr opyl phenyh 1=i3s3,65dibromo-3,5-dimethyl-4-
trlnethylcyclohexan

h@:@)@bg})ﬂkpg@pmmm hydrlo§1§@H@ﬁw>9ypgeryl)53 3,5-trimethylcyclohexane;
1 irblbﬂ?t g%lr(% %}?ﬁlﬁyg et?]ryle hylé:y%logexane 1,1-bis(3-bromo-4-

h)tdromhhwm&,_éﬁednmm}t}éc;ychhexane 1,1-bis(4-hydroxy-3-methylphenyl)-
3,%,_5?tlrisr’rl(e:t)z}iy?éy%io%g)l(e%re?_ 4- hydr OX}/?% QX h%rdroxy-351sopropylphenyl) 3,3,5-

trimethylcyclohexane; 1,1-bis(3-t-butyl-4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane; 1,1-bis(3-phenyl-4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane; 1,1-bis(3,5-dichloro-4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane; 1,1-bis(3,5-dibromo-4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane; 1,1-bis(3,5-dimethyl-4-hydroxyphenyl)-3,3,5-
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trimet hyl cycl ohexane; 1,
1- bi s(3, 5-di brono- 4- hydr oxyphenyl ) -3, 3, 5-

WO eo0a®¥43y3 cycl ohexane; 1, PCT/US2005/036895
1- bis(3,5- dinethyl-4-hydroxypheny|)-3,3,5-trinethylcyc
| ohexane;

mfr}eqﬁ'&g’s F‘%{;lg[righixgxgr O){)i bls(gecthi](}fo elhh )2y_-§ in%thSy_lphenyl) 3,3,5-
tritrefHyRlyStoR&ame: 4- hydr OXY -1 i vhythelaeiakoxy3s -mefttylphenyl)-3,3,5-

trimethylcy cl ohexane:

tnmemy!;(y bﬁiaop,o 4- hydrlobcpls@ ¢Henerohydrprie ysoprapydptenyl)-3,3,5-

clohexane
e VRO ERE. 4yl 8 BB YIRS Tommleheny)-3.3.5-
trifrfethyRlyblpheysmkohexane;  1,1-bis(3-t-butyl-5- chloro 4- hydroxypheny]) -3,3,5-
1-bis(3- t but yl - 5- chloro 4- hydroxxPhen A 5-
tnmef}mﬁyﬁ %’SP@FOheX ane: 1,1-bis(3 bromo-=5-t-butyl hydroxyphenyl) 3,3,5-

mi‘neﬁi%géeﬁrp - 5-t- but yI - 4g; a3 ¥ BSR4 By doRyphenyl)-3,3,5-

cyclohexane
tnb1eﬁ{y3:yc]mhorane5 pheny! - 4;1RyislB ehrgphSagtienyl34-Bydroxyphenyl)-3,3,5-

trinmeth cl oh
RSPt 5. pheny! -4 HPESSPERERY P adrgrsphenyi)-33.5

triifetiyRdyoheymeohexane; 1,  1,1-bis(3,5-di- t-but 1-4-hydroxyphenyl)-3,3,5-
1-bis(3, 5- dlsopropyl 4- hydroxyphe

3,
trimethytayglp h@’gﬂ@?ohex ane: bis(3,5- c%/ phenyl 4- hydroxyphenyl) 3,3,5-

trli-n hﬁ@dtygl&)ﬁe)?an i-t-butyl !L?-ﬂ?é’(gfhgfé%ap-%@fg,k-tgtr;bhﬁ)rophenyl)é,3,5-

cycl ohexane;
tnilne_ﬂ1y$((yB].oﬁe)Chnphenyl 4- hy dl+bas(§-hilgdnoy y2;333,8-t&rabromophenyl)-3,3,5-

trimethyl cycl ohexane;
ATy 5. 3. 5, L DI RPEF By TehenyD-3,3.5-
trlh{e'tHWyBWh&Va‘hleOhex@ﬁ e’01s(2 6-dichloro-3,5-dimethyl-4-hydrox henyl) 3,3,5-
4-hydr oxy- 6- tetrabronnpheny Y gp

tnmthyéthgpbmpohex h,ﬁ(:,bls@,ﬁ -dibromo-3,5-dimethyl-4- hydroxyphenyl) 3,3,5-
tn{n :ﬂwe ﬁ F%)ilacr:l ’ohexa§ 4501%4Ih?hr&%ﬁen%)ﬁ@p?ﬂé& )-3,3,5 1,1-bis(4-

hylirdadyﬁl(xéhyﬁdebaﬁétl or ot Bb&(@hmhyﬁheﬁylbmdrodw@bmyl ) -131-BisB,5-
rimethyl cy cIohexan

dlmesxykeélyéroammwcygl@osP%ﬁt%hy| “H4deRyphitinbeng; 3, 544
ddiyfdrﬂxt;} 9?‘ ebfﬁét exaB he@l“zda" A ARRIr0XVRO&DV] ) ngsHeRNe 4,4-

roxyp enyl ) decaneé;

(313,3- trbn@bﬂem«zheaxwﬁm@mbeoyhl oduiididhs:dimethybiliphgics.  4,4-
PR 1 b pheryt RO gy a3 bis--

hydrcﬁdyﬁﬁéﬂ?l/)b—pxlypylbbéﬁz@ﬂihﬁ nyl; 1,3-bis(2-(4-hydroxy-3-methylphenyl)-2-
4,4 ydr ox 1- bi phenyl; 4,4' -
presylﬁ)eszqnm met ﬁﬁth&g@ﬂ%ﬁé&rwmﬁw &rxﬁﬁ@mhenzene 1,4-bis(2-(4-

hyglr(ﬁ( a})-gi%/ lpq}hg%{]lg?y@t}%}l)e))rlﬂieﬁ%gpl 2,44d1'iliydroxyphenyl sulfone; 4,4’-
dmyda:bxmmdymmepheﬁm)i hlbms{ﬂhﬁdrokyﬂwbb']sméﬂu@ﬂe 2,6-dihydroxy

hydr px |
"ﬁp}g% %Pé QYE%Q?{WP g% %%qelhy bh eaA]wl substituted resorcinols; 3-(4-
hﬁ?&@%ﬁérﬁ?@?@ﬁnmetbyhndan -5-0l; 1-(4-hydroxyphenyl)-1,3,3-trimethylindan-
I'S hyd F0X¥f4%q¥d - 2- propyl ?%enzene
thydro

5-0l;4- bi s(2- ( 4- xydipheny ether;
4,5)@{@%?%??)(0%}/4{ ﬁﬁé’ngllﬁﬂfe QH%*}ZP?W?,?-%;ihydmxydiphenyl ether;

4 d-ltlhyidilpbemxﬂ;l phe[Bﬂ Suietrahgir§-BBS)';3'-tetramethyl-1,1'-spirobi[ 1H-indene}-
bi s(4 droxyphenyl)nethane 2, 6-di hydr oxy
6ﬁdetWHY HEVERFeui none: resorcinol; G -3
al kyl -substituted resorcinols; 3-(4-
15



hydr oxyphenyl)-1 , 1, 3-trinmethylindan-5-o0l;
1- (4- hydroxyphenyl)-1 ,3,3-trinethylindan- 5-ol;
wd 20be@i43y8r oxydi phenyl et her; PCT/US2005/036895
4, 4- di hydr oxy- 3, 3-di chl or odi phenyl et her;
4, 4-di hydr oxy- 2, 5- di hydr oxydi phenyl ether;

4. 4-t hi gdi phepol ;. 2,2,2',2' -tetrahydro-3, 3,3 )
In png-enbagimeRio e ArésEt iBirtion; e IO RSAIRPRatES Bropfedpsing the
alPAGi RS Ghat R eIreRd Fﬂeﬁbn@ AR RO Ha BB @ er il He8S6 Prepare
I nvention, the co-polycarbonates prepared using the
podyerhenmposiionsr dh enemeatbedinadntt the poher mompeyidinns orpviged by
be furt.her.,. | oyed r 0l . bt )
(o Fresitl ST emPs e SRBRLAAR oK Tebin SORASA Hofihe sroup

coyistifye op pelyamidek Ny dsteds) podyeprboastes e poWhers such as ABS,
additional resins selected fromthe group caqnsisting

padystysensy el ysdiylengp pplistierages, olyailanesornsk eelysyfapes.n In"certain
. y Y .

cHBYEHE 8 he 2 R (ARLARIAGSRE RO Shitheetly in o

anc@mt ddsk themb ciqoartd 10t we gl rpereent, more paeferiablydess| tharegi emal to

. be presen r ef er.ab in.an anount . |ess an.qr,
SERbiaC oo SR i Pprae et B RERL Ry bl iy pgreent
bEd SfIHRtothPwSight§i tBE bolpREE&HhpRRfdnOSt preferably | ess

than or equal to about 30 wei ght percent based on the
total weight of the polyner conposition. The polymer
Theorphysen GoaHResivgys BN cartAnvaFiPBuddaNss Vhigh maythediedrglgne or
inbgoﬁiﬁiggti&].onﬁhégé écfaitf\%gbi'nglﬁﬁé %clin mﬁgﬁalﬁ%' tHe¥fidl stabilizers,
i nclude such materials as thermal stabilizers,
angiok idantis JA Nt $gbilidérs tpddsiitizersy GsuabkHsttiecohaees, extemdead, antistatic

ef fect enhancers, extenders, antistatic, agent .
SEEn YD G ARG s ROl Pl igo A8ty 5 JFE0Anty Hlowing agents
ifffRtah @Rk anl lpRy¥ebin 2888 Phe diffRAt admEh &k it Sa@Pélincorporated
processing aids. The different additives that can be

injthe pelpoerneaapasitionn ef fhsipyersnt invempiosiars opisally cem@only used and
kﬁ5ﬁﬁﬁq%m%gﬁﬁ@359ﬁwﬂﬁe typically commonly used and
nown to t I

ose s ed in the art. Visual effect
enhancers, sonetinmes known as visual effects additives
Vualpfpoeethsncessy streetpneslemiwn as \asuakelf@psaddaived of pigments may
non- encapsul at ed for or lanminated.to article
b BTG SBFAERE 181 A, PSRBT Torrny Beliprddo @
Ricl¥iconplisiphf erftO0fbistnl VESm@menMnmiThg eRamples @f visual effects
p : . :
silver, copper, nickel, titanium stainless steel, ,
addiitves |are alupiom, gdBasitvestoppere nickeln gisanesa, sainfasgsteel, nickel
| . , . I 54 i ‘
S 580 MO 0 g ) B i,
micaf ayntbait mitaghaces cddtakedh tamdumodioxidat metal-nedted] glags flakes,
Li i . :
anglgéﬂlgrg{}té, :ngfutdﬁl%’ butt Cr)loF F]rrn)]/tle ,nt% e?y eneT gd.w]“ﬁg %}suafnge% additive
may have a high or low aspect ratio and may comprise greater than 1 facet. Dyes may
be employed such as Solvent Blue 35, Solvent Blue 36, Disperse Violet 26, Solvent
Green 3, Anaplast Orange LFP, Perylene Red, and Morplas Red 36. Fluorescent dyes
may also be employed including, but not limited to, Permanent Pink R (Color Index
Pigment Red 181, from Clariant Corporation), Hostasol Red 5B (Color Index #73300,
CAS # 522-75-8, from Clariant Corporation) and Macrolex Fluorescent Yellow 10GN

(Color Index Solvent Yellow 160:1, from Bayer Corporation). Pigments such as
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may have a high or |ow aspect ratio and may conpri se
greater than 1 facet. Dyes may be enpl oyed such as
weelosemts78l ue 35, Sol vent Bl ue 36, Disperse Vi BCBUSRB5/036895
Sol vent Green 3, Anaplast Orange LFP, Peryl ene Red,
and Morplas Red 36. Fluorescent dyes may al so be
nent Pink

m?i“("@d{ %g clf Eglg;)%ghn%nﬁgggrdgacligibahf %W@Fa‘i’q fitanate, cadmlum
sugﬂfepofr@ﬁ iRie, sb@ShPaRImiRGH fiffokiHeher séd’igiﬁxsﬁf%gﬁgge EHrome

522-75-8, from C ariant Corporation) and Macrol ex
anﬁhlsvoy ggemnm ieild, ovickeD@ANti ooy drtanintle iy | anénzmc(@mdmmay be

e, AT R R U LY loris g o

effof MARHEL sueR laghth]gu 55@6@&@510 ﬁﬁceaaaunkesmbﬁmdm ﬂalkd’sCH‘ilcapsulated
oxi de, sodi um al um num sul fosilicate, sod

bysupd waen | dhwteacanshiatsde i wat ?fﬁ%hydc{lil‘(eabﬂslsh% fff@P? P%ﬂ begde kel

antlm)ny tltanl umrutile, and zinc oxide may be

J@y@d dals a%tlt,ﬁesn@%t tcbe{ 88 ubdl ﬁ%é‘%%ﬁ& ROmb&ifidns

rlse a vi sual fect material such as a
oﬂthgpreaspemtennam mludattes(izaﬂ dﬁ-tdreblaylphtnymmhospék@é 9-di(2, 4-di-

gt b B PR S Rt # Prj2
@ﬁﬂ?h@féx?)f—Z a8t liooiranat 59-diHosstaspibs S Shedetdnef e ms(p_

pgrrer conp ositions of t he F)r esent invention includ
nOtnM

erwl)phomlntﬁert 205231 phaiyilol giedubinis 3,35 geta- (eztbutyl L1-

25 U RAGHRRY) 2, % °.T Syiegise ds-cmons

dlplhasphasbah[énoxﬁ)m&cdnes 18H dueylr aph@spﬁua dB;S)hdJ{s?pMs-mrrb;[tgl 4-

iR PR Tt Db et BaR RS s e tefafis 2, 4

dln@ﬂ'ﬂ-l‘)hty]]:%en 1§liay! ]@B%gﬁﬁﬁéq?iene)%hosphomte distearyl  pentaerythritol
- |Stear oxy- et raoxa- 3

dlﬂhfpnbm; h@wdﬁ@{l @enﬂeuﬁm@@hrﬁbph%phlwr%u 4=p RdsiRittbatylphenyl-2-

{ ;
il Syl P b BT e e B dthosphic S efyinp. <
didert-BdiylpHeayl)-4ut tylbbdfrfymnle)dlﬁhosphomte 2, 4 6 tn-tert-butylphenyl)—2-
LT R VBTN Gt i e o
plﬁ)@%}hﬁ:@ 'bbfﬁtgﬁﬁrfgoit lé?z'stp(;}fé%q e Rregding?
-tert-butyl phenyl - 2-

butyl -2-ethyl -1, 3-pr opaned| ol phosphite; tristearyl
Tlg@ﬂtgpp@bﬁtﬂ @mh@pemay eptiendlly(@mprise an impact modifier. The

ter t P t
mtprt é[n &%P% ¥é %Jtté/sl P eeny%%g%{) geqnﬂJéQ g‘?aypplryn Bmount
c&mppmﬂafgedlabbmhb%phl dbent 30 %4 tpoeteigit, phml phithetotaivkight of the
m Xt ures of. phosphi tes nt ajn | east .one of the
COMROKISN n g Suifahle (MBRGHIBP Fﬁscmeﬁlﬁgég?fﬁ ERRng one of several

dl%&hp%bb ROITRE SECHSS iR boriii 'nﬁibersTd}ecoh'!m?aﬁbns of two
fier eS| n added to the thernoplastic conposition

oni morofahresgrmodifiers. Impact modifiers are illustrated by acrylic rubber, ASA
rubber, diene rubber, organosiloxane rubber, ethylene propylene diene monomer
(EPDM) rubber, styrene-butadiene-styrene (SBS) rubber, styrene-ethylene-butadiene-
styrene (SEBS) rubber, acrylonitrile-butadiene-styrene (ABS) rubber, methacrylate-
butadiene-styrene (MBS) rubber, styrene acrylonitrile copolymer and glycidyl ester

impact modifier.
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corresponding to about 1 %to about 30 % by wei ght,
based on the total weight of the conposition. Suitable
WO paot4snddi fiers include those conpri si ng onePOI/US2005/036895
several different rubbery nodifiers such as graft or
core shell rubbers or conbinations of two or nore of

t hese, no |ers il1ust ed b

Thedeyh B BEPe MSRTELOBEY ot R Pty core-shll ShePorymer
mmxﬂa@%wln%xm%sg -HR&Y or ﬁﬁrhé/ll}e&%sﬂfnﬁﬁd’kﬁ@t%)é&ﬁﬂ@ rubbery core

nonomner rubber, styrene-butadi ene-styrene (SBS)

pham pmfera@lw;bmeﬁ acrtatsy | AsseciBied avittethisserysdinked aemghy ester core is

T R T T

wldeli jHt@peérietiates t}mmbbmbreqmdsegllymrﬁ(yﬂatlas bﬁsrmalmﬁacdnts of other
nodi fier. The term"acrylic ubb dlfler ? L%
MERPIHRK tsyc}staag@ryle@fréesqxeimet E}%‘& et gk 1R S él also

pr?@ngéuﬂ%lﬁbglﬂﬁﬁc fn@ﬁﬁ'ﬂ:rsorTﬁéfﬁtégbﬂ&raﬁﬁgﬁé Wk gd r0v1ded when

acryl ate rubbery core ph preferably butyl
thaongﬂcmnms fossiogi tht edsini piase hirs pohwssized rindderass -\iked in the
ster e is an.outer shel.l o C . Styreni
priar of b+ BuBRy S st Fdeee ik TRk GefpagtiHle®Rleery
phakd.ch interpenetrates the rubbery core phase.
I ncorporation of snall anounts of other nononers such
as acrylonitrile or neth)acrylonltr|le\%trnn t he

Suablerimprel modifiss 45¢ SficRrCosy phelltryclups arith Arbebrneragnponent
wﬁ}g Elo'lr"g belRe et ! grfe%%ﬁ%l? Wil db%up Lavige @OQ@ e&)rﬁﬂb@ed of poly

rs formn esi n pase ar e po ymsrlze and
alkylasglales ok pdlyohﬁnhgraﬁc@wﬁlqmlmethﬁmeﬁraelwﬂmQTMMA) or styrene

o BTLTRE SE) P FRBRTR AR LPE! IERGHL Gkl erraoty
gredisd thab 40 W@%%rﬁﬁn&étﬁi?eférab@bﬁﬁﬁéén@@ﬁﬂ%ﬂ Mivd.a Tg
bel ow Q0C, preferably bet ween about -40 to -8Q0C,

d of I L kyl I | yol ef f
conposed of poly alkyl acr ates or polyole |nsmg(§thgqﬂm

Othiex ﬁm&@ﬂw@pwm@ﬁq&raﬁ < bptpflicns care- Ur%@n

av%ﬁgl%i g 119 H %é’kl’g 88 : aas, | ‘forperxg albalb gitdgifraléa 2P0 fqgér?? Elgpatble' }?ﬂpact

madiienosll cpmpfiss ahivy mem@nnabwtny@ barndiend bateth rum)ch'g fcore
sui tabl e i npact nodif i t he butadi ene core-s

andod ARG S5REC: PRLYISTREd aljorm) MG RER AaDe Bl cqrghination
wﬁ%gﬁpé&. P%ftﬁ% Ogu%t;l)e %&?% tﬂ@%%sgggké‘@l@n g@ﬂ%e and 415,
noartier w

two stage 'ymer having a
avallalsld if@ne GEaSpailaﬂwkfﬂmmdcam r Bodnohbhers ecobased tagmpact modifier

ol h | .at |
re BT 7O (CHICE SHEal CIRER TGUF AP Gpybide iany mpre are
c&hﬁerAﬁﬁytﬁﬁ%lésl LRPRH6EI mABEe @R ad &R impact modifier as long as the

impact modifier does not negatively impact the physical or aesthetic properties of the

thermoplastic composition.

Non-limiting examples of processing aids that can be used include Doverlube® FL-
599 (available from Dover Chemical Corporation), Polyoxyter® (available from
Polychem Alloy Inc.), Glycolube P (available from Lonza Chemical Company),
pentaerythritol tetrastearate, Metablen A-3000 (available from Mitsubishi Rayon),
neopentyl glycol dibenzoate, and the like.
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avai |l abl e from GE Specialty Chem cals. Both rubbers

are based on inpact nodifier resin of SBR rubber.
wabdohoughs sever al rubbers have been descri bed, PemENg2005/036895

nore are conmmercially avail able. Any rubber nmay be

used as an inpact nodifier as long as the inpact

i fier does,not .n Ly inmpact the physi.cal ,
N SRR, ol hr SRUEER or it CaL P Tt dagtfde, -+
HINRBx d}ﬁh@ﬁ)‘l) -BénBKAIBIE . fth@rsoﬁ]%ﬂg/ -Ng AddSert Mitylc Lt butyl-

used i ncl ude Doverl ube 5 avallable from

; Dolsés, mmnéﬁllylb@@rlboﬁ-&hiomrﬁ 5'F"@ﬂ't96x§1lt%lr,(5r yhlpepy Hitprathusyl-5'-
m ' '
kG TR AR SO URaL A SR 47 e
mémynbaﬁztyﬁarﬁemyl brhRrbb-a'-Ryd3600; @amanhbﬂja t @'-betoxy-; 3',5'-di-tert.-

M t subi shi. Rayon), neop:gfylgggyco benzoat e,

I nd
anylg 1 imeshyrrearbamethayyeh ©r3'Ov Jétt%rqmﬂ&%"%tﬁ’&?’ and
Tl’%';ﬁ/l\élP@)(eZﬁS gal a)%?éoenzo(;fz,})ls ggeﬁla] 5‘y Chemlcals)t elsg,sylrtr%t%]% )’c}]l‘e_qle 2, 4-
b18—(2 51ydﬂ)lxyp}teasll) G-é]ldylyslht-q.akz)ﬁes tegl, . t-hb%-)tih-yl- 6- heptadecyl- or 6-
3, 3-tetranet y ut :
u@ecﬂ deavattV@ﬁt 2-Bydrgryb ensoaiwn@?ea eag {l@ ‘{ﬁwlsaw 4gnethoxy-; 4-

yl c v '4 4
oc{i‘ﬁ%{'h ;)I ben§]§)?§-’ 5{1 ?H&éﬁkbx? E%Eﬁzy-]@éaytm)éltﬁ]zy‘l gtga%regﬁ 2,2',4,4'"-
teﬁahydmﬁyy lor 2-bydroxp4.4'- dimeh]ycdwsjcywatlw hBtthed-Hydroxybenzoyl)-

octoxy-; 3.,5 ~di-tert, - |- : ) oy
bf‘é‘ze‘}Fét hﬁé 51 %‘B%‘&r‘r@‘%%%ét‘ h?‘Fn}(yk’%y'B?ﬂz8¥18'b§“ze§"’ 1,3-bis-(2"
hydirotyed'loc be@byl)-eh¥& e, or dBIbiki(DUWIdR(Ny}4' -ZIBéecyloxybenzoyl)

(avail abl'e from a Specialty Chemcals). Also
besgeneampye alsp det gnap Q)(ed4 sters of optionally substituted benzoic acids, e.g.,

pl%'né]’sé}l?ﬁy]al?él d&c@ﬂéﬂéﬁ?&é 'I%ﬁe ahlj‘ﬁé}lz Egdra J Bs4-tét. %utleszoyl)

ndecyl - deri vat’i ves.
reﬂerblyn;ir bmyzbyhmpdmnohésh-&aerg-but)ﬂ-ﬂehyﬁnhgybcmyc- acid-2,4- di-tert.-

b%ylggwi F%gg)pr oga«%cyf(é/stelrro”%,meﬁ'é/ %y@ tﬁ# g Cgfleron)"(nX}; likewise
bé %ﬁqlpﬁﬁwr OXMylafs, &'g:, MaIptia0Xako-dbetsll hard h&asuer@ﬁcrymt dciethyl
bi's- (2 <¥?-Ilydroxybenzoyl)- benzenes 3
eﬂtef3lrb$0§c(>’1255thfy dipbg ycatbametbarpi-eryame mesynythyleessesnalpha-cyano-
c I b
v J Tt AN s URELSHESR Lo O SETE S
cﬁb@ﬁetb@x;@i\‘gﬂﬂ/—ﬁfhhﬁsﬁc&ﬂme ofmapplikesvisd [bg smpklyed.ut €xalic acid

‘fﬂoilpﬁ@%;: 2244] gyg ' ’lgfy- %‘é]h(geolylciééfﬁr cORtyloxy-5,5'-di-tert.-butyl-

oﬁnﬁld& t g foler|1BRNZ BYdiltert L €S Bl BxatiBAE OY | 1-@REK D Tthyl-
5-di -teft.-butyl-47hydroxybenzoi'c acid- 2, 4-

Oidamltd@t tN N' -bist(Ptdmethyl- aineprapyl)-axeteaddey?- -ethoS-tert.-butyl-2'-
etgﬁlg aﬁgi)]de tmlx{ure th. r’Lej:E)f" lw?lic'tfrethgaggl-%gﬁ\-g,i-gdé-?%t.-butyl-
oxzﬁ’lillmg? Y Inasafuyésl 6f athsl- aifdhp’dra-ﬁfdt]ﬁfxyo Bs i“&ﬂloa};t o oesitep-ethoxy-
dlgptﬁaglté(f,g);pglonegg?exzﬁsg stﬂ&%lne] a(l:s SS/I s?ab?]?zteps Preiseraebly the ultraviolet
light absorber used in the instant compositions is 2-(2-hydroxy-5-methylphenyl)-2H-
benzotriazole; 2-(2- hydroxy-3,5-di-tert-amylphenyl)-2H-benzotriazole; 2-[2-hydroxy-
3,5-di- (alpha,alpha-dimethylbenzyl)phenyl]-2H-benzotriazole; 2-(2-hydroxy-5-tert-
octylphenyl)-2H-benzotriazole; 2-hydroxy-4-octyloxybenzophenone; nickel bis(O-
ethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate); 2,4- dihydroxybenzophenone; 2-
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nmet hyl - p- net hoxy-ci nnam ¢ acid nethyl ester or -butyl

ester or N(betacarbonet hoxyvinyl)- 2-nethyl-indoline
worayeloidsesi se be enpl oyed. Oxalic acid di am deBCT/@ST05/036895

4,4 -di -octyl oxy-oxanilide; 2,2'-di-

octyl oxy-5,5" -di-tert. -butyloxanilide

2, re. - oxani.l.i
OB S R BBR, epAZ  butytamin
coﬂfﬁl&@%tﬁm’t )th%%kﬁﬂf@nd%utﬁp}?etnngy e@‘rotx?fj et‘h?}btx)ﬂnhae 2-ethoxy-
et hyl oxani’l i de and the m xturé thereof
2'2thol-h Sk gitat-batigxangide or @i mixdure therpeft yl oxani | i de; or
m xtures of ortho- and para-nmethoxy- as well as of o-

an et hox upst j i d r
NG ASHAE B b SO AL OB 7554 IR
dlﬂli)ﬁ]@rsbmind.ls&]dondﬂethﬁl iphedphitt e}s@eﬁ‘p(lfﬂ polghgdrics pheno]s such as
2-(2-hy drox% 5- nethylphenyl) 2Hbenzotri azol e; 2-(2-
’fﬁyﬁﬁa%?@ gnelt’er t - anyl phenyl ) - 2H benzot ri azol e;
2-[2- hydroxy 3,5-di-

N&@ll%ga E%ﬁ‘p]gé ethub beriy taseivdns Ahclnge zefefrd 82 %n%cham

- (2- hydroxy-5-tertoctyl phenyl 2H benzotri azol e;

al@hat}xd raoidy - amdoa:lt:g/hocbwbdh 29 mt?eia@ryémt@h cguetbebuabphphShwng-cham
kegx?rﬁy,dls] égg%%é%g%g ¢ enfh W %{)fgln%rsenl%xg-%ﬂ gpglg egrid %yérocarbons

ha¥ir(gZl-5htg 00 X ¥rbdn tafdints: but yl - 5- met hy] phenyl ) - 2H
benzotri azol e; nickel butylam ne conplex wth
2,2' -thiobis(4-tert- butyl phenol);
E§A%4 -2' -ethyl oxanilide; 2-ethoxy-
2'-ethyl-5,5 -ditert- butyloxanilide or a mxture

Th N8R ng dMNampldsatd deh brExdHpd8de Bbsd off fdin ﬂﬁﬁhttﬁe kRalith a
can be used include potaSS|un1d|5henylsu

detailefl gteaerentioanef v Shehimethods ickaimed thefsan yme«rahe;at%@némse not
m?eHSQd ?051151% t%r G (51&94 f‘(\‘/ﬂatbt'hé QWJ&?& Aé aNP Qs It]16|ip ﬂ]k/gg on. Un]ess
exanples of TGRS e

ease CONMposI ude es

in@fcate® Bﬂmﬁ\b\i@é,r})aﬁls iRt WE gﬂ?teﬂ@emﬂde & 1@10’h13| S such as
pentaerythritol guer bet al cohol s, | ong-chain ketones,

si | oxanes, pha -ol efin paolyners, |ong-chain al kanes
Malﬁauhydv%@m B EENQRGH g msnkey ayormee {My Praveigel average (M)

mbrRENEE &R ?%nﬁgk%«é ﬁgﬁe@g@ o ?éx%qe%%n cﬂlrotnpaté]é}aphy (GPC)

provi de t ose nthe art wt
ardbisai |usthgd pelystypne ormomcullaovwd:l bl stendwds te| aingwacthersandard

e eval uat ed, re not intended t.o e_scqp
e bRl e R iTs PP RGT AUl VEPRURHE sfprmied: - The
telpbBfRe bPHeGR] fEnRLAGT w&ﬁns Ras hsou@ b So@¥ndMHe Hdbile phase was
tenperature1s in OC. Ml ecular weights are reported

chherofumber aver age (M) or wei ght average (Mw)

In interfacial polymerization reactions a Mettler glass electrode was used to maintain
the pH at the appropriate value. The electrode was calibrated at pH 7 and pH 10 using

standard pH buffer solutions.
Examples 1- 20

The general procedure for the preparation of aliphatic chloroformates in Examples 1-

20 is detailed below. A feed solution of alcohol (ROH) in methylene chloride was
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nol ecul ar wei ght and were determ ned by gel perneation

chromat ography (GPC) anal ysis, using polystyrene
worloeousas wei ght standards to construct a st aPCEDS2005/036895

calibration curve agai nst which pol yner nol ecul ar

meights were determ ned. The tenperature of the ge

i on col ums was about 250C.an
DR AR R (eSO Bps e of TRt iafsint DREAS ofane base
whit@ i dfSreactMak h %g&bﬁ&& 180 oF irRaliey 1 Ame bLMid Base was added
mai ntain the pH at propri ate val ue. The
toghiscolutige. Wikencih nmtbxl@mmorgamczbmm msad) thesprggnic base was
ndar H buffer soI
AR Bp et d vife ¥hb e SEAAPRARR, Phafitns 1is inroduced

in€d ki faerorat @Ss bﬁﬁaquplras Indepéhdest oebthet echctaatsoOWIhé flow
feed sol ution of al cohol (ROH) in metg%/ gene chl oride
reaﬁgp%plavghtypwﬂlls @Wﬁpﬁ%?dc@t sepigs of Aee §§b lamstatie nfixers (Bfnches

o ULy 0 R Gy SRS S0, 8 e

flow geidtér Pafd &@Encﬁﬂgleﬂ the fldw Sateo b theotompiratst trgng fed and
triethylam ne organi ¢ base was used, the organic base

nyipker mléw& yoetonHsed | dite meeduch miETeyasdiseiages 1 the g of
th%%égtér %0&9.%9&(1% al tREdeQpHCEMvd {H 9 rdalod e@s%eloardagted for

a SpeCI | ow rate, independent of other reactant
denfacfal pmlyneacatum eagiayeih thygpheiliA, tb@rpmdw;edﬂarosfma@ts and
five Xers

oisge, Afiareoehr il Do dre elbaRR o el 1 etemine

thB%ﬁ»élai RN pRodutEnlbdfdrifitd. | PHé §RaEH B6mpadin %Ethedﬂmﬁ Relictd 2@l the
the flow rates of the corrponents bel ng fed and nunber

regetion gspe) agapied dersintestagial PRbMrigaticn Was xenjed tyghe atmosphere
h f
thg(;,@,% AL g&ﬂcasfmﬁona ﬁg&’m%spﬁém RGOl a&%}oﬁ\ﬁ%@a%{e\ags«@ggene.

ree-way valve to a reaction vessel adapte
Resilte rafea@wai mpbdbyma beloat. | e areawtt o6 hlvioférniaite fomaad in the flow

t he product chl or of or mat e. Alternatively,.
reprlar DSt e Seerd hfteeRom et is af b arefipd Sel i a
pgﬁéﬁﬁmx@,@nﬁqeﬁ 1yirﬂh&téafmnfa9m05 BB k@ pdcBihae. b hihd “c”

system conprising the flow react or and the reactl on

vessel adapted for interfacial_ polynerization
Meghode@):t the prodagtroiie reanerging defn ﬂlecﬂwytr%ct@rcw% EF@FtthW“h

LIy E]o%ru'tﬁarmngsé{ﬂrﬁ] §1t eOHtain ge tﬁ‘it] Hﬁ%g carbamate
“Reeul BiR Rl o -

esul ts are grven 1 n e ‘anount
derhledrfnho reathéorb formed was atdaglzédl by Hé\éMRo rlnmsatlon of the signals

det e sever al ffe
SR " ki Pl s Slandirds LR R e aesacted 3lgphol
stifdl Snatert, frB&uct URBARGte] MdSsynfnetricdd aliplfid catbonate provided the

amounts of each of these components present.

Method (b): The product mixture emerging from the flow reactor was collected over
IN HCI to quench the reaction. The quenched reaction mixture was then analyzed by

"H-NMR.

Method (c): The product mixture emerging from the flow reactor was reacted with an
excess of sodium phenoxide or sodium p-cumyl phenoxide to convert the product

aliphatic chloroformate to a mixed carbonate. The reaction was carried out in
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Met hod (a): The product m xture energing fromthe flow
reactor was reacted with excess diisobutylam ne and

WO bmepsasdiict contai ning an N, N-dii sobutyl car bBeEUS2005/036895
derived fromthe chl oroformate was anal yzed by 1H NWVR
I ntegration of the signals assi gned on the basis of

anal ytical. s dards to.the rotons f unreacted
R I NI B R AR A T
reﬁﬁbm‘%ﬁde? fddudld Pt Larf@@nORBAILE WS ANAIGRM ih CDAMBYIINMR.

each of these conponents present. thod (b The
roduct m xture enerqi (g)fromthe flow reactor vvas
t

E@m Mfetbe adalytie mathedsicp), 1) gk fdrafidided wag shayn torhe reliable in
mﬁget [%SBGIPS }JSlgg.we)thfeg]&éB#A{n?ngﬁﬁor\&téméﬂ%%goy gl?&o?sy c&l’é‘r%ates

anideatdonhteyas reacted wth an excess of sodi um phenoxi de
or sodi um p-cunyl phenoxi de to convert the product
%léi Ehati c chloroformate to a m xed carbonate. The
#2&ction was carried out innethylene chloride. Upon
conpl etion of the reaction the nethyl ene chloride was
r epnRnpelaidsnder Meduaad Rl wif@Inandmibhe Progt Res@ewas (%

anal yzed in C'L'Sp|b§g€ TH-/ ‘1{ (E/g,;g Seftiopshee Fagd ¢eyt #lgohol conversi(t)

met hods (a) ’ ( b) co V\a f g was S\N['] fpavers n 0

reliablie in mdel Eﬁim;/s ﬁ? usijng mi|xtur "ﬂcoﬁglg b g
chl or oflor matles ah ormate

known anounts |of [al cohol
c rbonaltes. Tabl g I detection |lint| for carbonates ih
t hie pr ogftiedncc 102)2 bf or [mt . ExErpl €5 1- AB6defbnspirsat £0-5°
that _the proces iaventilon enegrally

af ordSIHF"@'H‘ S to %ﬁé B2 886"
C T L h eﬁnl I AF T

SSPRIE £SSeni ety g
bylpr oduc%4exano shoul [d 'be| notfed t hat
th LRI o this SEadyRaer e
no m zed t is (beligpved thaf

muigh NI jgd@dinyigi (@D dis.s t h@an fhosasrshown 1 n Fabl Bs 1 se

achi evapsleel or| al i phatic|al cghol gtartijng npterfials
such asl allyl lal ciohol et hyl ene gliycol | nment hol

pe gl angd
the |i kg Ve8P Ut i nd vari oudreaet i on' par ghet MPs [0

. I .
whi ch af F&"%hovn t those|skillled ijn the art| Such
OpKT T ZBgi@Mied [0 T 5.5 Wi (o115 Thee/mcope Of [The [[STRl <05
i nventi pgycolexgnpl e 2 1: Inter{faci gl Preparation| of
Pol y( et hyl ene-[But iyl ene) di ol /| BPA |Copollycarhonate via
the™ cor pasyukefiohgl i s{ichifor of it 2. Into ad L'®br {8
react i ofif¥P%ask was charged 22. 8 grlams (|g) of
bi sPhenpRafon kb Bo0f T 0 53 188 |14 pov
Liquid (R)-
L-2203-2
10 Trimethylol [13422.1 [t i 43 s 2 8 [04°
propane
1 Isosorbide [146.1 2 2 P 20 5 108 |60  P90°
12 Cholesterol (386.4 |2 ol 5 20 5 1.01 60 >95¢
13 (OMenthol 1563 2 R 24 5 12 [0 67
14 3-Pentanol [88.1 |2 1P 20 S 1.8 |60 [gsP
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j o-cunyl phenol, 100 mlliliters (mL) of nethylene

chloride, 100 nL of distilled water, and 200
wor@soldisters (DL) of triethylam ne. The fl ask BeBUS2005/036895

equi pped with a calibrated pH probe, mechanica

stirrer, condenser, 25% NaCH (by weight) inlet, and

tube inlet. Under stirring, the pHwas initially

adjusted to 10.6 and control |l ed throughout the
reﬁprTUF' Y PURRI g 1N Caustifgy SOIMTI Ooni.& DO [0
sodi um [ oxilde){ to maintain the |[pH ngar 1D.5.| A 5%
wel ght st ock gol ution|of | KRATON Lilquid |[(R)-]-2203-2
wass prepi ed tﬁ‘d ssollvi fg 26!%93 grfams ({7 of '9KRRTON
Li jqui d Cﬁ?mL- 203-2 i 0 500 g fof net/hyl ene ch| oride.
Triethylani-ne- FO—m—was—agdadedto—th-s—Stactks:
SO utiomgx he ?sg Ioﬂofofnatzyof RATC}\'I}TGLi]25'd9l
(RD-L-2203 2 was prepared by |punpijng the stpck
sofiut i Ophyiend O [2hek.reagti @y fljmsk at a rjatse 9t 726
g/imn. Boe! 3 minutes (thils cagrresponded to (.14 g
KRATON Liquid (R EL-220312 0% weilght asedion -
bigbheng ! MHE T B addi nd pho¥gend at a rat & of (% 8
g/mn ( 7T“molle rlati o] of phosjgene [per Kratop OH). Each
r egeENMt [ YaS ad@gdpto (e f TTSEz M Xk Ng S|edt |
pujnmped gg%%%gh four additiongal mxing s
reachi ng the datch reactgr. After |t hree
ch rmn chlorloformateée td the Nortlon fl on
%qt%l@nélmluforswbpmﬁw indhe pIdect shiorefREmatee phosgene f 1 ow

| owered to 0.75 g/mn. for 16 mnutes (12 g phosgene).

j 15431 %

R e e P B AP P Bk Patfords
high Tofivension ®$ taltiohdls hedhe catpspondigg dﬂo@fmesbasle essentially no

sol ion, The.pol yner, sol i on arated f on1t

byiRpdhst Szetlt FEHOR g A5dd et AR b el fneisied as
patBb Lthis PEECHEE ndi Gflindikedindill GBGATHS ity bbloetvemae fnukch hither
bIender and dried, Tg = 145C, Mw = 68,500 (Pol ystyrene

yigids nthan dhgse Postotn Nklei hoire #cigvathador: ahpfiagic ealcotiol starting

P

oS ITRR s Ay O b, Ehal00 ecdt, AT St e ke, by adjusting

virfoas alea @ioat pa‘ramhtlemr ohahnateekpvod te tthdseoskilldle irf Itioavart.  Such
react or ed in its .entirety._.and w thout

onfi e Eon s B serme o U B siah os undor
interfacial conditions. The invention has been

Edasplei D IitarfaledlaPlepifatibn Per PobuétRylchi@BafyRmep disl/ BPA Co-
preferred enbodi nents thereof, but it will be

pelnersbanatsoria Hie comssondivg bisehlpiofemitaar t t hat vari ati ons
and nodifications can be effected within the spirit

1:R8' 15C RS rehdiBn flask was éharged 22.8 grams (g) of bisphenol-A, 0.6 g of
p-cumylphenol, 100 milliliters (mL) of methylene chloride, 100 mL of distilled water,

2

and 200 microliters (0OL) of triethylamine. The flask was equipped with a calibrated
pH probe, mechanical stirrer, condenser, 25% NaOH (by weight) inlet, and tube inlet.
Under stirring, the pH was initially adjusted to 10.6 and controlled throughout the
reaction by pumping in caustic solution (50 wt % sodium hydroxide) to maintain the
pH near 10.5. A 5% weight stock solution of KRATON Liquid (R)-L-2203-2 was
prepared by dissolving 26.3 grams (g) of KRATON Liquid (R)-L-2203-2 in 500 g of
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invention. WHAT IS CLAIMED IS: 1. A nethod of preparing
an aliphatic chloroformate, said nethod conpri sing:

W@ 2006i0msroduci ng into a flow reactor at | east PEEUS2005/036895
al i phatic hydroxyl conpound said aliphatic hydroxyl
compound conprising at | east one aliphatic hydr oxyI

grou, hasgene, a I.eat ne,sol v a tion
ish sFP3pad Bethg oy o) R ASRIBhiS TS SO gion! The
bis@RbiPMmatd ¥t K‘I@\T@Q‘Llﬁl@i MBLIND2AID RehsSprephred by pumping the
unidirectional flow ng reaction mxture at a

stocécnptdummnmm the are@cal@geﬂ@ét e matgdul-6 g mimntPr abainutes (this
600C t.0 t [ i
CO&F%‘W&F i c cﬁl or &f gﬁkrf“l‘a tu?agﬁﬁ‘)i 3t'%e pr g&ﬁ:}}t based on

bisgHeRsIFA B wiidel hddife plhbgguné edct edte of. Ogﬂ%/ﬂiﬁ‘t ied mole ratio of
accordi nﬁ%t o claiml1l wherein said roducgEjf streamis. a

@sg@e@% A9BtORY 1 E4sh TeReen IR o bk BisUmig ngcsection and

t
PSS LIS AR S bl A iaEE, iyt

Aﬁbrauhmebnvdmdaersmfmhsegmg chiomiforenatd orthe Mortw flapky SwcKiabm stock

st B e SO b v pBPIRES A il B By, for 16
minkdsl @b g ﬁl@d‘s"g@ﬂe) DuripethiedtBn @596 SRI0H Ras eonthusly hdded to

wherei n said aliphatic chlorofornmate conpri ses, at
mpiagan thesagionartbhisunatl 8-5s eb dmebatifaf il It was gitahlished, requiring

4&?25& rgql&‘ior{m’fﬁé’l?&lg@%}f chl s &@édoﬁ%qggﬁﬁﬁéé’washed

nmat es or or format es
witk hhuebus ey wlashgd twice mnhrwaﬁem,hecgmtated at highlshqznasing hot water
chloroformate is a bischloroformate. 8. The nethod

ing: blgpderrigdidicd) al thi 1! mrw 8 W0URpbystyerme; sgdprds). Proton
Nfr\/lafgmg&g?t%g Afihd ngme%g (ﬁatﬁﬂn B?QB ﬁﬁix Yol aasrrﬁlPﬁr/Kraton

hosgene“t o t tic oxyI groups
cesbximiter\aasi@btheedig in a range of from about 1. 1to 1to
about 100 to 1.9 The net hod accordi ng to claim 1

wher.ei aid | oW n ctlo

eV R L R Rl L SC e inatic S P ERE BT 0 e fow
re@étbPhahi Ge hyebdoxy | itQrepupsy Sl dvithadlt Q)d?fﬂcﬁ@oﬂ Noa pfepa@e co-
of fromabout 1. 1 to 1 to about 4 to 1. 10. The

potarkanates vpderiingrfagalqoaditions.wher ei n sai d sol vent is
selected fromthe

The invention has been described in detail with particular reference to preferred
embodiments thereof, but it will be understood by those skilled in the art that
variations and modifications can be effected within the spirit and scope of the

invention.
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group consisting of aliphatic solvents, and aromatic
sol vents. 11. The nethod according to claim1l wherein
W@ 200d/08877ent i s selected fromthe group consiBCT/I§2005/036895
chlorinated aliphatic solvents. 12. The net hod
according to claim11l wherein said solvent is
met hy| ride. 13. The method according to claim
Wf%é’éﬁgl@giﬁsor gani c base is selected fromthe group
consi sting of am ne bases and pol yam ne bases. 14. The
1. et NOtheBRAVTPrdpdrih® af hidpHatid cMBRITSInMtS 3hid method comprising;
unidirectional flow ng reaction mxture is
characterized by a nolar ratio of the organic base to
the @ i pHaW(blcﬁlﬁdﬁ@iﬁy? fpwupeactos apld least j anepalipticn hydroxyl
coﬁrﬁ@gﬁd %%161]; a ag{?glii%drgxﬁl ({nﬂ%)(;un @\\/ﬂ r%?%o gst one]'EAllphatlc
hydruxgl greap,i phoagent) a]\AeaSQOﬂeesm\telnt) rndloptionatlyias organic base to form
characterized by a nolar rati.o of the organic base to
a ypdireghippgl Wengaiyﬁa?%wm&ifw&é said ratio being in a
range of from about 0.01 to to about 5 to 1. 16. The

et hpfl aGRARMINGY t Qi ﬂhlﬂlré&m\m}erﬂé\ﬂmgak@hctlon mixture at a
uni di recti onal O\Nln reaction mxture is

temnqa@m iord rapge bcywaemhoar 0%Gendoabent 647€ te pepdvice a praskict ream
roups, said ratio being in a
n je o?ggb%ﬁpg% §%ﬁkﬁ to 1 to about 1. 1 to 1. 17.

The met hod according to claim 1l wherein said aliphatic
winyrein @xiyl the progocirstieara(s) exis €= fitw teattor.al uni ts havi ng
formula 127. A nethod for preparing a co- polycarbonate
sal neth d risi [ eac ast e di hydr
2. o onl OGRS HEF o1 e PEieh s ORORRT el 1 Shele
m@@gggﬁﬁgland an oligoneric aliphatic chloroformate,
sai d oligoneric aliphatic chloroformate being prepared
by a nethod conprij sing;. (a)_ intraoduci into a flow
3.r eackhsr mgthod egceprdige t‘blclag‘ﬁnbr"l’}%ﬁr%wlﬁ?fd;?qnép%%fa‘ieo%yﬁn a range
béR%&BQMBQtﬁ?CQmPab&R@@WEC al i phatic hydroxyl conpound
conprising at least one aliphatic hydroxyl group,
phosgene, a solvent, and optionally an organic base to
4.f or e methad ae@rdlogum clrinp Wi whgrein aeidi uprdirecieonal dowangireaction
n uni directional flow ng reaction
m%ﬁp@{Flﬁs %ﬁaméal{}gﬁ?%g attre in a range between about O
and about 600C to produce a product stream conprising
5.an Olegnemod accatdiphat dlanchivheefrogaihflew rétorAs poibyleereactor.
conposition conprising the co-pol ycarbonate prepared
6.I : The method according to claim 1 wherein said aliphatic chloroformate
comprises at least one chloroformate selected from the group consisting of

monochloroformates, bischloroformates, trischloroformates, and polychlororformates.

7. The method according to claim 6 wherein said aliphatic chloroformate is a
bischloroformate.
8. The method according to claim 1 wherein said unidirectional flowing reaction

mixture is characterized by a molar ratio of phosgene to the aliphatic hydroxyl groups,

said ratio being in a range of from about 1.1 to 1 to about 100 to 1.
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accordance with claim27. 29. The nethod according to
claim 27 wherein said unidirectional flow ng reaction
WorRoob044575 s substanti al |y anhydrous. 30. A met POTUSZING/036895
preparing a co-pol ycarbonate according to claim 25
mherein said oligoneric al i phatic hydroxyl conmpound is

| th t
9. ot hyitisBetbat GronanE bR I Re o S Si e HgLAs ving eeton
m&h% $o ctﬁPJcY&ﬁEdl BPY e s ofjf)}QJsgeneR@ kW@J]%Hﬂ]@H)Qir@RS}I dfoups,

diols, and m xtures thereof. 31. A polynmer conposition
sadOHp@bgn@gl@ﬁmgeofﬁbﬁv%@ﬁbbhalbﬂpﬂﬁpaﬂédl|n accor dance
with claim27. 29A . CLASSI FI CA ATTI | CONN OOFF

0S SU&‘%‘%&EEA@%}) Cﬂﬁ Z{/v%e?%é %%soﬁggr# % ggected from the

grbup emdntihg obaliphatiesdlvédtg and ﬁnoomm@mlvéxhtE’C) or to both
nati onal classification and | PC B. FIELDS SEARCHED

M ni nment gti on sear cl as icatio
1ol Dot ceauaing Baiah | SyBtn Sp B0 FeHp oM the
%&n@eﬁﬂgsm}ﬁsﬁme@ﬁ%%@&l%&er than mni mum
docunentation to the extent that such docunents are
included in the fields searched El ectronic data base .
12c onsThetraethadip¢anrding o ¢laimel haberenaaidswhyenhismethyerst chloride.
data base and where practical search terns used)

EPO-+nt : : PAY 5 gg&? Qgggg
]30 BE&@E@QQ%WH??% Ié?_\*/a‘ g‘]tatell'ebn 0 IMg%mumant Wt From
mégdhmamhﬂﬂhqhﬂmaﬁmﬂmm&mmdﬁGWmﬁm¢hawseIevant passages

Rel evant to claimNo US 3 966 786 A (RQZSA ET AL)

3 B S 000 8 o A e

mNowe 1O ard @& Zel 59&3mdlhr ddvib (ff QhdIbAgadic ,ba@(@rtﬁé glighatid h4droxyl

260 719 A (CHI NG ET AL)_ 20-26 7 April 1981
groumg said gatigeing in a range of from about 0.01 to 1 to about 100 to 1.

15. The method according to claim 14 wherein said unidirectional flowing
reaction mixture is characterized by a molar ratio of the organic base to the aliphatic

hydroxyl groups, said ratio being in a range of from about 0.01 to 1 to about 5 to 1.

16.  The method according to claim 14 wherein said unidirectional flowing
reaction mixture is characterized by a molar ratio of the organic base to the aliphatic

hydroxyl groups, said ratio being in a range of from about 0.01 to 1 to about 1.1 to 1.

17.  The method according to claim 1 wherein said aliphatic hydroxyl compound

comprises structural units having formula 1
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25000180 RSSO FUSUTR 511100 558 DR v

reBaicanhixaas i2subktanti2R80hydrom. | SW | k Tel (+31-70)
340-2040 Tx 3 1 651 epo nl Fax (+31-70) 340-3016 Duval

30. E A method for preparing a co-polycarbonate according to claim 25 wherein said
oligomeric aliphatic hydroxyl compound is selected from the group consisting of
oligomeric ethylene-butylene copolymer diols, polyethylene oxide diols,

polytetrahydrofuran diols, polypropylene oxide diols, and mixtures thereof.

31. A polymer composition comprising the co-polycarbonate prepared in

accordance with claim 27.
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