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Yellowing of polymers is often caused by the action of ultraviolet radiation, and such
yellowing is frequently designated “photoyellowing”. Numerous means for
suppressing photoyellowing have been employed and proposed. Many of these
involve incorporation in the polymer of ultraviolet absorbing compounds (UVA’s).
For the most part, UVA’s are low molecular weight compounds, which must be
employed at relatively low levels, typically up to 1% by weight, to avoid degradation
of the physical properties of the polymer such as impact strength and high
temperature properties as reflected in heat distortion temperature. Another problem of
concern with polymers such as aromatic polycarbonates and addition polymers of
alkenylaromatic compounds such as styrene is susceptibility to attack by organic

liquids.

One way of protecting a resinous article against photoyellowing and loss of gloss is to

apply a coating of a weatherable second polymer, the term “weatherable” as used
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reaction bfocRt ineasd copolymer. For example, copolyestercarbonates derived from

combination of resorcinol with mixtures of isophthalate and terephthalate chain
members may have good weatherability properties and may provide protection against
photoyellowing when coated over a resinous substrate. Methods for preparation of
copolyestercarbonates are disclosed in, for example, U.S. Patent Nos. 3,030,331;
3,169,121; 3,207,814; 4,194,038, 4,156,069; 4,238,596; 4,238,597, 4,286,083;
4,487,896; 4,506,065; 5,321,114; and 5,807,965. Block copolyestercarbonates
comprising resorcinol arylate chain members in combination with carbonate chain
members are disclosed in published PCT Application WO 00/26274. These
copolymers have excellent weatherability and are compatible with polycarbonates in
blends. In one embodiment these block copolyestercarbonates are prepared by a
method which comprises the steps of : (A) preparing a hydroxy-terminated polyester
intermediate having a degree of polymerization of at least 4 by the reaction of at least

one I,3-dihydroxybenzene moiety with at least one aromatic dicarboxylic acid
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impractical to conduct this type of caustic addition on a commercial scale.
Silva et al. in U.S. Patent No. 5,973,103 teach a method for preparation of
polycarbonate homopolymer in which aqueous caustic is added at a rate that is in a
fixed ratio to the phosgene rate. The ratio of caustic to phosgene can be up to 1.8
mole/mole. One objective of this method was to make chloroformate-terminated
oligomers of a specific molecular weight in the first stage of a two-stage
polymerization process. This was accomplished by permitting only partial conversion

of the phosgene through limited caustic addition. The current invention is outside the

scope of this teaching.

It remains of interest, therefore, to develop a method for preparing
copolyestercarbonates, said method to proceed under controlled conditions of base
addition with minimal dependence on pH electrode accuracy. There is also a need to
develop a method for preparing copolyestercarbonates while minimizing phosgene

usage.



devel op a nethod for preparing copol yestercarbonates while m nim zing
phosgene wusage. 3 WD 03/082949 PCT/ US03/07203 BRI EF SUMWARY OF THE
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m xture atwo tnegdibSthapblyattbyctagbalhts miridial ihe skbs Base to phosgene for a
time period of at |east about 60% of the total ambunt of phosgene added.

BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1 shows a graph of neasured pH

versus ti i RERarpg eraterpmated ol yester infermgeiate cagpesing stueteralwritsadded i n

response tyeri r 3 sur ersus
iRid FERASHNERPBhe alty @G oot ofo £tgb3l&r£$ca?%cgjsfgom§rs Rig yeT sus

time for four phosgenation reactions in whic eous
const ant Hsbtaeneragemaliic disahhvdiyaased mhietiughdut the reaction. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON I n one enbodi nent the present invention

conpri ses r . i ) r ates_conpri si at | east
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one

about 60% of the total amount of phosgene added.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 shows a graph of measured pH versus time for a phosgenation reaction in

which aqueous base was added in response to pH measurement.

FIGURE 2 shows a graph of measured pH versus time for four phosgenation reactions
in which aqueous base was added in constant molar ratios to phosgene throughout the

reaction.
DETAILED DESCRIPTION OF THE INVENTION

In one embodiment the present invention comprises a method for preparing
copolyestercarbonates comprising at least one carbonate block and at least one
polyester block with chain members derived from at least one dihydroxy-substituted
aromatic hydrocarbon moiety and at least one aromatic dicarboxylic acid moiety. In
another embodiment the present invention comprises a method for preparing
copolyestercarbonates comprising at least one carbonate block and at least one

polyester block with chain members derived from at least one 1,3-dihydroxybenzene
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pol yester block with chain nenbers derived fromat |east one

1, 3-di hydr oxybenzene 4 WD 03/082949 PCT/ US03/ 07203 noiety and at | east
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copol yestercarbonates are thermally stable. Thermal stability within the
context of the present invention refers to resistance of a polyner to
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enbodi nengropfigiesi dividhiraxymsil psbpetrtid¢se Malcar®at weighy degredativoncammilest gauss der i ved

from a 1,3-di hydroxybenzene mpiety, .i.llustrated, in the struc noi ety
of for mul gegifipant %ﬁﬁﬁ%ﬂ?f Hr%‘?eésrl?%&x‘i“&“’?lf‘ﬁ Bﬁg}f’oﬂ’telttﬂfcgsg\éé)&itﬁ? i’g ioh as
resorci no haﬁges( esorcinol nmoiety. In formula (1) Ris at least one of Cl1 12
al kyl or hal ogen, and n is 0-3. Resorcinol or resorcinol noiety as used

wi thin the context of the present invention should be u dersliyoodblto
i ncl ude bbx pnaak ifbespact thg methodiofap BREHE AR EHLoR RO E e et Basiebls.

di hydr oxygq%g)gfeg&e?c#&ln%&%i e llélﬁfé%' My Bt R eleP esnis Gneberk0SHd @hdih)

Sui t abl e oxyl1c ac es’include aromatic di carboxylic acid
resi dues mesbiemsapnfprseatisasope dikydmxyesubeinted seoratiotty reaspHBPEY Hei d,

terepht hal:(i)n%bi%gtiicgﬂ with atslez\a/gt) 0(1)1%/ aggr%gtzllcg dﬁ%oy%glagazrgéiety. In one particular
embodiment the dihydroxy-substituted aromatic hydrocarbon moiety is derived from
a 1,3-dihydroxybenzene moiety, illustrated in the structural moiety of formula (1),
commonly referred to throughout this specification as resorcinol or resorcinol moiety.
In formula (I) R is at least one of Ci.j» alkyl or halogen, and n is-0-3. Resorcinol or
resorcinol moiety as used within the context of the present invention should be
understood to include both unsubstituted 1,3-dihydroxybenzene and substituted 1,3-

dihydroxybenzenes unless explicitly stated otherwise.
o | .!
N \
Rq

Formula (I)

Suitable dicarboxylic acid residues include aromatic dicarboxylic acid residues

derived from monocyclic moieties, including isophthalic acid, terephthalic acid, or
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m xtures of isophthalic and terephthalic acids, or from polycyclic

noi eties. In various enbodinments the aromatic di carboxylic acid residues
are deri vwo oBogawari xt ures of isophthalic and terephthal i ecaaisdzorss3
typically illustrated in the structural noiety of fornula (I1l). O - -OC
I CO Fornula (1) Therefore, in one particular enbodi ment the present

i nvention . OVI p t GRWRfibs Ng
fesorcin 8?1 urei§| oqe§opth 15@{1!1 ¥ereclﬁltt}?£ ceacﬁg S H& ﬂy&??lgﬁl%ieﬁlé? 18 rat ed e
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bl ock cobﬁﬂpyg@{% @BQFHSW&P%&C agids ﬁsetypﬁ?%lxt ; g%]{rag?% p#%p%lﬁg%?%%gg% hod
whi ch coqpﬁﬁlﬁgglﬁ first step of preparing a hydroxy-term nated pol yester
internediate by an interfacial nmethod in a reaction m xture conpri sing
water and at | east one organic_solvent substantially immscible with
wat er. Previous interfacial hods for preparing pol yester internedi ates
typically provide pol yner: hermal stability and uncontrolled
mol ecul ar wei ght. The pre enp fiv avbI di gcovered that a primary
reason for poor thermal sthability |s the—ﬁ*ébeﬁe —of anhydride |inkages in
t he polyester chain segnents. One i gl ar exagpl e of an anhydri de
linkage is illustrated in the struct | noiety of formula (1V), wherein R
6 WD 03/082949 PCT/US03/07203 and n are as previously defined. Such
anhydridﬁ;lin¥%gss link at least two nmers in a

ormuia

Therefore, in one particular embodiment the present invention provides thermally
stable copolyestercarbonates comprising resorcinol arylate polyester chain members
as typically illustrated in the structural moiety of formula (III) wherein R and n are as

previously defined:

Formula (I1T)

In some embodiments block copolyestercarbonates of the invention are prepared by a
method which comprises a first step of preparing a hydroxy-terminated polyester
intermediate by an interfacial method in a reaction mixture comprising water and at
least one organic solvent substantially immiscible with water. Previous interfacial
methods for preparing polyester intermediates typically provide polymers with poor
thermal stability and uncontrolled molecular weight. The present inventors have
discovered that a primary reason for poor thermal stability is the presence of
anhydride linkages in the polyester chain segments. One particular example of an

anhydride linkage is illustrated in the structural moiety of formula (IV), wherein R
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pol yester chain segnent and may arise through conmbi nation of two
i sophthal ate or terephthalate noieties or m xtures thereof. Although
i sopht halwpe3asmior terephthalate are shown in fornula (IP@r/Uusesnize3to be
understood that anhydride |inkages in copolyestercarbonates nmay arise
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carboxylic acid chloride to yield an anhydride |inkage. Anhydride |inkages
may be detected by neans known to those skblleddan the art such as by 13C
nucl ear magnetic resonance spectr oscopy (NMR) . kbr ex mpl e, r esor ci nol
aryl ate pol yesters conprising dfjcatbo ic CacP d ¢ esiAdues dgfivwed froma
m xture of 7 3/ i so- ang tcha-l%‘i—c aci ds

de at $161.0 and

typically sho ted to an
161.1 ppm (in HAe to
X

Formula (I'V)

Although the invention is not limited by theory, it is believed that the anhydride
linkage represents a weak bond in the polyester chain, which can break under thermal
processing conditions to produce shorter chains terminated by acid end-groups. These
acid end-groups, in turn, may accelerate the hydrolysis of the arylate moiety,
generating additional carboxyl and hydroxyl end-groups, and further contributing to
the molecular weight degradation, and loss in other desirable properties. Anhydride
linkages may arise through several mechanisms. In one mechanism a carboxylic acid
chloride may be hydrolyzed to carboxylic acid when the esterification reaction is run
at high pH. The carboxylic acid or corresponding carboxylate may then react with

another carboxylic acid chloride to yield an anhydride linkage.

Anhydride linkages may be detected by means known to those skilled in the art such
as by 3¢ nuclear magnetic resonance spectroscopy (NMR). For example, resorcinol

arylate polyesters comprising dicarboxylic acid residues derived from a mixture of
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tetramethyl silane), as well as resonances for the polynmer carboxylic acid
and hydroxyl end-groups. After thermal processing (for exanple, extrusion
and/ or nwiodiBgldo t he pol ymer nol ecul ar wei ght decr eases, pamdiSobre72anhydri de
resonances typically decrease, while those of the acid and hydroxyl
end-groups typically increase. Anhydride |inkages, for exanple in polyners

conpri si n%of SRA" Fdr tha?fcy la?itdg t&ﬁlcﬁﬁit How oRA Nﬁi?rﬁggﬁnﬁgaﬁttﬂﬂnﬁgd g
detected by reaction of polymer wth a nucl eophile, suc as a secondary
am ne. Foanlgdadpl et d6idl yeed dadgdl eppan e diestodohbaofonma retavive enoent

sol vent, ch as,di chl oronet,hane, and treated with a secondary.am ne, such
as di but y?eirﬁf’%?g‘ykglaﬁ?@r Bty EmTRPDARGES g) vgﬁﬁap‘)]?ﬂnﬁ’ﬁtc@% Ry i n%/ﬁ“irﬁng
t enper at Uhgdrox ZOBRABEIcHPN O fleh &hésrndil t progespidk Y (TBF eRBhpRU|eREruigh GdHd/dro t hat

after amne_{reatnment, typically shows a decrease in nolecul ar wei ght which
can be cofiodiagledhéwpelyntssanolealie stadidegreatssr abd dhopalrdyids GHIBRCSY pi cal

thermal pLREEESIHREERNFhIIL BR3e of Ak hBRAUGRA h&ﬁ%x&ﬂﬁ@%%&&sﬂggﬁﬁﬂ ifRAM, to be

limted by thedry, it is believed that nucl edophi as secondary

am ne and phenolic, attack anhydride |inkages (as opposed to ester

| i nkages) Asbydide djages, Aeegxa ep@ymers cosmdistngonsprcimplearylage pelyestdrn

mol ecul ar i 0 t1.0 i ] n j i 0 an

i cat 1 of 5 HTERC el SR e od b PR A TR By b By BRI bR,

Sui t abl e ds hy decorglarg udrainet (Hoe dexampigt a gohyderosanilonganf be diswpadi fig ahydr oxy-

term nated polyester internediates include those represented by the fornula
(V™ ey St Selvq nbor o Lo o e (gD & FRAREY 2RSS o
enbodi mentgchRshisutylamisd 6iuditsabetyRining, Foidvaral Mihutes §030BiEM) Bmpdthfrd VI) 1 |

| AL EA _t SL J %Jlﬁ 8 WD 03/082949 PCT/ US03/07203 wherein A represents

an ar onat CeTEREH & Wl%@ﬁwnéfﬁé@lﬁiﬂﬂ%}‘(ﬁg@h& thah aHpt ASHECAlBE. E nay
be an al kyl,enfyaho@k Ky ibQeNe 8 AHRCSHE Welsht "BLiBY | 8R%e cdRtdMELRRIM the,

et hyl i dene, propyl ene, propylidene, 1sopropylidene, butylene, butylidene,
corresponding decrease observed under typical thermal processing conditions.

Although the invention is not meant to be limited by theory, it is believed that
nucleophiles, such as secondary amine and phenolic, attack anhydride linkages (as
opposed to ester linkages) selectively under the reaction conditions. The decrease in
molecular weight upon reaction with amine nucleophile is therefore an indication of

the presence of anhydride functionality in the polymer.

Suitable dihydroxy-substituted aromatic hydrocarbons for preparing hydroxy-

terminated polyester intermediates include those represented by the formula (V) :
(V) HO---D---OH

wherein D is a divalent aromatic radical. In some embodiments D has the structure of
formula (VI) ;

[ (Y1)m— ®% | [ o |
(Vi) | |
Al E Al




i sobutylidene, anylene, anylidene, isoanylidene, etc. Were Eis an

al kyl ene or al kylidene group, it nmay also consist of two or nore al kyl ene
or al kyl iwers/ogroeups connected by a noiety different fromcalusgs/erres or

al kyl i dene, such as an aromatic linkage; a tertiary am no |inkage; an

et her |inkage; a carbonyl |inkage; a silicon- containing Iinkage or a

| fur- 1 h 4 f f
S hoshhor yorRidh 16, | HEBAROUEN Aot Ty fkh! Y1 Bfenfolll MBhem B, 1
addi ti on, nEplnﬂaylebe &ic. cﬁcm@albqohatallcylgteoup a(leggene ggpmlpomhtqsl mdﬁayéﬁlned

| oh | h i dene,
SYEL 00O HRERE: siutons e, aRbre e SP el By e Bt idens
cycl ododedyibutlgidene, atayteny, yin fRlage, letmnyhdeae el there:@tsaaﬂlamgﬂénenkﬁge

such as sul.fide, sulfoxide or sulfone; phosphorus- cont ai.ni ng |inkage,
such as pﬁh@' %P‘??ygmubvhﬁsrﬁ%h p; COBﬁSte‘tfhté‘to o1 MREGRIkYIgne gF BhwYifeneyioups a

tert| ary '&bﬁﬁéé%nbﬁra%& dP'Ziﬁeréﬁt' fr&ﬁ%lféﬁ@ﬁéﬂbﬁbﬁ%h!ﬂéﬂ%k%ﬂ&l S4Gh Asmatid ane or
siloxy. R represents hydrogen or a norioval ent hydrocarbon group such as

al kyl, adipkagearaatekijdry mmrwager amymebétnkgige aycarhenyyl inkagesi actligani ¢ at om
such as h%t)l?tgﬁlrhaﬁ_lflltﬂla ar !)Ing ’sul% mngbglgﬁg lnﬁ%é NSich ag(gh sufilﬂ)x (%,Oglggo%l ¢ gr OUD

such as nitro; en I,
OXy group eguchr aSplﬁaphmms-bemtagm(gt liykageenreh Sar yhdsbhinyl{ pltmephcmgt tett ohand

naf f ect ed rea tants_ and, reaction conditfions,.. B used are the
gopol yest @figélf) t‘rrteCXCéWl@Pa“WOPB Pés é’HF]'gpeaIWh‘?Web’é‘iﬁ q?e?‘éfﬁﬁ? ®8nd
i ncl udi ng 3;3%5Janﬁqethwgbloh&eylmuﬂ@eﬁetpilcme&ymmozl[z\z 1?1 alvtRBksyfi®ne,
u

substitution; "p" represents an integer fromand including zero through
t he nurrbeﬁle@@en@dsqetlt»o%sclqntntaée%x}@?neabqY@lqdeﬂGCsytué@lﬁ, tadamaptylidene, reth)r esents an

i nt eger egHﬁﬁr—édﬁt;ﬂﬁmgeﬁﬁﬁa uch Sas blﬁﬁﬁét Qﬁf} oxidEo? Qfifonee: bg

represents any integer inc uding zero. e di hydroxy-su ute
aromat i c lepoteneeg Elmhageompduns pmsphhnsdh pmaapbonylepne@mrt lakalgy; acnammtrm (V1)
above, when nore ti tuent i

S resent the t he sane
SO0 o SRl R0 BRSech BARR of 3 MipdrRedHiREE inphef YooY sl BE,
zero in feﬂm aR]( itélp)'esaﬂtd Hydroded @104 nic&fo@aleﬁthlﬁycﬁmgm%n gtduprr:gﬁh ais ealklyly ect :c y
joined with no |nga ne or._ other Dri T itions o
e o o e S ke ot s oSty E Grest b RS PEin A EBe OB pe
varied in #h& iR tbmnmeetcﬁlonaé RAMR);PAS idor Ofsc gRY JubB 2@rrﬁt—ﬂ@4 B Dr&ic be in

vicinal, asymetrical or mretrllcal rel ati onship, where 9 WO 03/082949
PCT/ US03/ @raup3such as alkenyl, allyl, or R' above, or an oxy group such as OR; it being only

necessary that Y' be inert to and unaffected by the reactants and reaction conditions

(12 ’7

used to prepare the copolyestercarbonate. The letter “m” represents any integer from

and including zero through the number of positions on A' available for substitution;

[ 14 ]

p” represents an integer from and including zero through the number of positions on

E available for substitution; “t” represents an integer equal to at least one; “s” is either

zero or one; and “u” represents any integer including zero.

In the dihydroxy-substituted aromatic hydrocarbon compound in which D is
represented by formula (VI) above, when more than one Y substituent is present, they
may be the same or different. The same holds true for the R' substituent. Where “s” is
zero in formula (VI) and “u” is not zero, the aromatic rings are directly joined with no
intervening alkylidene or other bridge. The positions of the hydroxyl groups and Y’
on the aromatic nuclear residues A' can be varied in the ortho, meta, or para positions

and the groupings can be in vicinal, asymmetrical or symmetrical relationship, where
9



two or nore ring carbon atons of the hydrocarbon residue are substituted
vmth Y and hydroxyl groups. In sone particul ar enbodi nents the paraneters
"t", "s",weard/o8919 are each one; both A radicals are uns®roINSVEOR03
phenylene radicals; and E is an al kylidene group such as isopropylidene.
In sone particular enbodi rents both A° radicals are p- phenylene al t hough

both may the @mak riﬁFrblaﬂmla%}ﬁs O the@ AGdr@carBbn {J@sxd@la%wém&tueamdwﬂtmq ahder
p- phenyl ene. Sone | ustrative, non-limti ng exanpl e
S

di hydr oxyhystmat Brawpedinesosienarieculan camod HpatH e PRI IR LFR |“g (3h andyd" e t he
di hydr oxys,SH0S1el tt#b&ﬁdA 9{3‘@%& Caze W&ﬁ@&fj&t%;ﬁq gg’éﬁé a38daRY aﬂ@nE Qrgformul a

(generic or speti at ent Some particular exanples
of d| hydrailszy;hcbu@gmumswh g mmappyahdehydhnwmb@aﬁlqumIemi@dlments both A'

trinet hyl cycl oh i, d )d| enol
d| rret hyI )'d glﬁﬁlér‘f‘é? eylgpe iﬁ%ﬁ ﬁ% ‘t‘l‘?yPﬁﬁ%Ré?’}Y?? h%%%’“a"neOr B 4- bi s( 4-
hydr oxy phsiey:he picihe othér 4- n;hyl(;b" oxyd| phenyl nmet hane; b| s( 2-
hydr oxyphenyl ) met hane; bi s(pﬂ}f‘ hydroxyphenyl ) et hane; bi s(4-hydroxy- 5-

nltrophe ) met ha bi s drox di met h met hox en nmet hane;
1,1- bis( Wﬁ/d%g%é%‘mé%yl Bl Has fximB]if‘%(g’? y’éﬁyﬁg%bs"g’ﬁ‘i%‘%p H{’ﬂf“%t hane;
2, 2- bi s( 4 dHYdAfBUﬁXphﬁnyﬂohﬂﬁlﬁpa(ﬂg (meREBN e K AINWAr&S/-RIbSIHERRAO! arbinatic

2, 2- bi s(3- phenyl - hydr oxyphenyl ) pr opane;

2,2-bi s(daydymad;@y]s 1ﬁq§<ps|¢§l|l@h@ﬁ19;1|e)@r fﬂggw@ (gzengng,(g( specific) in U.S. Patent

hydr oxy- 3; hen r é- d[§m§& I ropane;
2y2 blys(4§£1mc¢rggxy yfqoé%d ?r%ﬂﬁwphe Qll[u?%)roggne %}} ltgwgt P%gﬂ%ééég P

di hydr oxytmulmnpﬂr)qmsopmimde b1.4'((3; 3@&1me¢hﬂhy¢iyh©>@%b@h@pb{¢%t Wadiehis(3,52- b| s( 4-
hydr ox | pr,0 en sul f one; d hydr o
ngphthgre }%yéf q%oﬁ Psgg%P%Pﬁéxgl%%ﬂ ﬁ%ﬁPI éﬁB ap?uteézl%g%rglﬁolsxy
Sui tabl e }gjdhw,%ﬁ&yﬂ}mp@het ut ed ar@ﬂ&ﬂi}@df@&gld@haﬁ}bmamaﬁé so i ncl usie2t hose
cont ai ni ng _ i ndane structural nl t}s%fsuch as §epresent edﬂ?ﬁ‘h@lv formul a

(VI1), whibdroeshpoippethane; 3. (4 ObmbsYyymathane; ¢ | R§4N- 5- ol ,
and by tnﬁtrgﬂ{éﬁyi)ﬁle(h\éhy )bls(\ﬁ'm Poxﬁ?@%ﬂ@t@yl §-methoxmoerars)methagngg 1,1-

1- (4- hydr oxyp yl)- neth | i’ndan- 5- ol '
PCT/ US03/@ dgldrcp;g@hgﬁg)eﬂ{@ne 1 1-b15(4 hydroxy-2-chlorophenyl)ethane; 2,2-bis(4-

hydroxyphenyl)propane (commonly known as bisphenol A); 2,2-bis(3-phenyl-4-
hydroxyphenyl)propane;  2,2-bis(4-hydroxy-3-methylphenyl)propane;  2,2-bis(4-
hydroxy-3-ethylphenyl)propane; 2,2-bis(4-hydroxy-3-isopropylphenyl)propane; 2,2-
bis(4-hydroxy-3,5-dimethylphenyl)propane; 3,5,3%,5°-tetrachloro-4,4’-
dihydroxyphenyl)propane; bis(4-hydroxyphenyl)cyclohexylmethane; 2,2-bis(4-
hydroxyphenyl)-1-phenylpropane; 2.,4'-dihydroxyphenyl sulfone;  2,6-dihydroxy

naphthalene; hydroquinone; resorcinol; C;_; alkyl-substituted resorcinols.

Suitable dihydroxy-substituted aromatic hydrocarbons also include those containing
indane structural units such as represented by the formula (VII), which compound is
3-(4-hydroxyphenyl)-1,1,3-trimethylindan-5-ol, and by the formula (VIII), which
compound is 1-(4-hydroxyphenyl)-1,3,3-trimethylindan-5-ol :

10



H3C OH (M) H3C CH3 HO H3C OH (VI11) Al so included anong suitable

di hydroxy-substituted aronmati c hydrocarbons are the

2,2,2", 2’WoaBnsdwero-1, 1' - spi robi [ 1H i ndene] di ol s havi ng fremmsoao2bX) : RO
R1I0 R11 (xa,~ IX) (R6)n OH HO (R6), 1-1 R12 R7 R8 wherein each R6 is

i ndependent|y sel ected from nonoval ent hydrocarbon radi cals and hal ogen
radi cal s; each R7, R3, R9, and R. 0 tg, 1 ndependently Cl1_6 al kyl; each R 1
and R12 is |ndependently H CINB al kyl; and each n is |ndependently
selected from positive int Wwing a value of fromO to 3 inclusive.
In a particul ar enbodinent
2,2,2',2" -tetrahydro-1,
2,2,2',2" -tetrahydro- 3, 3 3' -

tetranethyl-l,l'-spirobl[1H—ind§ﬁ8]- di ol (sonetines known as "SBI").
The term"al kyl" as used in the vari ows enjpgdi ment \qb t he present
invention is intended to designate both normal al Kyl, branched al kyl,
aral kyl, cycl oal kyl, and bicycloal kyl radicals. In various enbodi nents
normal and branched al kyl radlﬁats & 11 WO 03/ 082949 PCT/ US03/ 07203

t hose containing from1l 2 carbon atons, and include as
illustrative non- limting g nmet hyl , ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, tertiar\ pentyl, neopentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl s In various enbodinents

cycl oal kyl radicals are those cangai from3 to about 12 ring carbon

H iQdene]diol is

OH (VIID)

Also included among suitable dihydroxy-substituted aromatic hydrocarbons are the
2,2,2'2'-tetrahydro-1,1'-spirobi[ 1H-indene]diols having formula (IX) :

(R®),

wherein each R® is independently selected from monovalent hydrocarbon radicals and
halogen radicals; each R7, Rs, R9, and R'% is independently C,.¢ alkyl; each R and
R'? is independently H or Cj alkyl; and each n is independently selected from
positive integers having a value of from 0 to 3 inclusive. In a particular embodiment
the 2,2,2',2-tetrahydro-1,1'-spirobi[ 1H-indene]ldiol is 2,2,2',2'-tetrahydro-3,3,3',3'-
tetramethyl-1,1'-spirobi 1 H-indene]-6,6'-diol (sometimes known as "SBI").

The term "alkyl" as used in the various embodiments of the present invention is
intended to designate both normal alkyl, branched alkyl, aralkyl, cycloalkyl, and

bicycloalkyl radicals. In various embodiments normal and branched alkyl radicals are

11



atonms. Sonme illustrative non-limting exanples of these cycloal kyl radicals

i nclude cyclobutyl, cyclopentyl, cycl ohexyl, nethylcycl ohexyl, and

cycl oheptwi.o3logeowar i ous enbodi ments aral kyl radi cal s ar e PCTases/enns ai ni ng

from7 to about 14 carbon atons; these include, but are not limted to,

benzyl, phenyl butyl, phenyl propyl, and phenylethyl. In various enbodi nents

aryl radi cglos. Usibdh 105 Y34 '80% PIRARMIGALS. Al hIEPLE R RAVEgL on are
0 ome I'TlIu

t hose contalning Tro rrng carbpon at ons. Strative

non- | i m t i hgitexgerahpdesahethile stayhnypropydiscpopyli, ndtutyd esephiaumyt] terthairphetyl,l , and

hthyl. 1n.th ti f | bopat t :
i hyar oy~ e e BB oA PrRY) AR GREY baHS [oGErY By ROV ARy used

al one or asmBbdihi¢hBScyeloalkDradlicalfodre thadk chﬁtﬁﬁﬁﬁdg SoRy 3t PM6us WD $ink teaitRed
aromati ¢ hydrocarbons. In one particular enbodi nent a suitable

di hydr oxy- 398t SewedHugraiva ton-lmitng cxamples fob thesgecyploalert sadiels drclude
copol yeste a I 2=l 2 . known as
bi Sphanol - XAl bkmt e ety AR L, B AR ORI i
di hydr oxy- embediinentsedtaliiyloradicals dny those apitamingsfram 7 s abrait 14| carbonetgms;

Sui t abl e rgsorci nal ieties for_use in.the method, of the invention

conpri se uﬁj‘le?es 18«?1u Br m zi‘r? )60;[ @@L{%ﬂi tOR'ben%r rﬁhegﬁk%yl,mg?ng?mowli sangt | east
one of Cl_piengldtlyyl. dn vasbaganbodi@nts ar@ didals Aséy in Gheowupidus ehbodiieasNt, are
in various q@odinents strai%ht-chain,‘brgpchgd ?r cyclic al kyl groups,

and ar e moSt DGRTEHTT BRSRIRR TR (Hore CGPEHBHHOM P &t I8 SBsP BhAieeR 2PBs

al t hough ofiRgfrativie2noAiARIRR%AM31ECT A0 30 f2lichls IicNBle|pRERY] BBBer, ind

contenpl ated. Suitable Cl1 12 alkyl groups include, but are not “limted to,
net hyl , etmahthyd- propyl , isopropyl, butyl, iso-butyl, t-butyl, nonyl,
decyl, dodecyl and aryl-substituted al kyl, including benzyl. In a

P e ol 1RO MrpRhich LSRN ol OYR TR bRl 2Bl i) 09"

groups 1 nc | or o, uor o. oxypenzene HDIetIGS
cont ai ni nghydragatbensedestribddk ghovanaan dleogred alenebst s usntgesapt twd o soriet abl e

in some engg%ireq}% Qﬁh%fdrc;l;(@?su%gtlitﬂgadfa%mﬁicn}%ydrg&rlgorhs.of'neone particular embodiment
a suitable dihydroxy-substituted aromatic hydrocarbon for the preparation of a
copolyestercarbonate is 2,2-bis(4-hydroxyphenyl)propane (commonly known as
bisphenol A or “BPA™).

In another particular embodiment the dihydroxy-substituted aromatic hydrocarbon is a
resorcinol moiety. Suitable resorcinol moieties for use in the method of the invention

comprise units of formula (X):

Formula (X)

wherein R is at least one of Ci.j» alkyl or halogen, and n is 0-3. Alkyl groups, if
present, are in various embodiments straight-chain, branched or cyclic alkyl groups,

and are most often located in the ortho position to both oxygen atoms although other

12



enbodi nent in a range of between 0 and 3, in another enbodinent in a range

of between 0 and 2, and in still another enbodi nent in a range of between
0 and 1, worcls®iuve. | n one enbodi nent the resorcinol noDi @CY/USS3/07203
2-nmethylresorcinol. In another enbodiment the resorcinol noiety is an

unsubstituted resorcinol noiety in which nis zero. Polyners are al so

cont enpl atiggl 1vkitiehs GeNcahlemPlatait t Stidbleui {,S altor 'g‘{&%sflhélﬁﬂe Nhutt 446 efot Of
1, 3-di hydroxybenzene noieties, such as a m xtur unsubst i t ut ed

r esor ci nolimifad ta_ eyl lethsd.or-erapsl. . isenory e betivb den-hettrt tkwéyl, aomydséacal,nol
moi ety i Sd?tﬁe@?l dh%rlyf m&ﬁf’[&f)bﬂ( '1ﬁél¥d1h§ b%g d Inteppﬁ'tlrc\?l tean@dl'iHe)ﬁ{ yre as an

aqueous so mxture w wat er risin ast

undi ssol v@dtabbszdkyiigroﬁp m)metlyl Smtadﬂclﬂnabgcm gmvpamméwiwbmnmush]sm undons
cont ai nin | et nsubstl t.uted re di scol or
wtht notultey oeh O PG Rl 2oon R K b GRS R a7
bel i eved #ibatitusiits laeaslso smmﬂe Gpbcie EAbO@R AR, | Thes @Itk Firh ARY bedsWnk from
oxi dati on oé%éesorm nol noiety species. Wen a discolored soluti on

conpri si ngRPREBER] Hof TARgCeel bitwee ) Aided innangfinrfabodiment R {ange Ofof t he
present i pyeRE @“andtif"-’mﬂr fduat amh%”&ﬁﬁodﬁ%mbﬁ 895 ﬂg of met\saeérpb dnliaf]

desired, nmaking said polynmers unsuitable for use i applicatidns. It
has been inglustigvhrens Qmmdnaqntetb@usesgmlmluwstyaﬁa-lmm}rewrom]r Bsanotimpr i si ng

resorci no&lzmﬁr@ nente%{t thg%/sopfgnélr}g&gg 1§qlr1];1]1¥1 sg{u%ecdolle%r@thl frri%[o?%%% &chgl %’ a pHin

one enbodi rren(% gueous so A Canot her
enbodi nenterof Pdfnymersébre raldoecscmtamplaﬂeé wlaqltueonmlrssthwtura)lnumfsndlermedsﬁcbﬂqI

th di t 3 I th us, solutio | n .one
enbod menHER Gin | acfBETEXEPGrIoOMECeiigy Sing® rodUREIDaTT HITBRLL o pH

of about &s@rclﬂoe@fdz@neqﬁm}e@mﬁmm synt hesis of polynmers in enbodi ments of
t he present invention, the product polynmers are typically lighter in color

than cor ondj n pon rs prepared using an aqueous sol ution conprising
resor ci nof® I%D?IEIP%?QW‘E%‘BE?E“ R gdetrng ipeiety s Jsrsh Hsy reaors Bl Moty Whadkledn

aqueous s dheh@fbn iRARE la$ b BqUBROEALAR, of Rl Sh¥e Rith HaR o ﬁaﬂ%fat Ragr |ess
is enployed in synthesis of 13 WD 03/ 082949 PCT/ US03/ 0728 olynmers in

enbodi mentanofungdiseolpece sesercingly meidton, In meanyr eideenstpsby maneouar slutypiscal |y
lighter ig,f ?a%l?lr(g, J%Qrcﬁ%rl o @ngfcﬂgasptﬁls ﬁ\ﬁe@r%ﬁ;%&ﬂ‘ &i?&o’i‘cﬁ; R 3FHEOUS

sol ution resorcin nol et er elrn agueous
sol ution AkhqrM1e nn\teh’am is not dependent upon theory, it is beheved that at least some

color formation in solution may result from oxidation of resorcinol moiety species.
When a discolored solution comprising resorcinol moiety is employed in synthesis of
polymers of the present invention, the product polymers may be darker in color than
desired, making said polymers unsuitable for use in many applications. It has been
discovered that aqueous solutions and water mixtures comprising resorcinol moiety
may be inhibited from discoloration by providing a pH in one embodiment of about 5
or less in the aqueous solution, in another embodiment of about 4 or less in the
aqueous solution, and in still another embodiment of about 3 or less in the aqueous
solution. In one embodiment when an aqueous solution comprising resorcinol moiety
at a pH of about 5 or less is employed in synthesis of polymers in embodiments of the
present invention, the product polymers are typically lighter in color than
corresponding polymers prepared using an aqueous solution comprising resorcinol
moiety without added acid. In another embodiment when an aqueous solution

comprising resorcinol moiety at a pH of about 5 or less is employed in synthesis of
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about 5. Col or can be determ ned by visual observation or by other nethods
known to those skilled in the art, such as spectroscopi c nethods. The
anount ofwaaBms29py esent in a solution or m xture conpri si MgME®07200d at

| east one resorcinol noiety is in one enbodinment in a range of between
about 0.5 wt %and about 70 wt % in another enbodinent in a range of

bet ween e ir eifbodiRng ofAROPesal éﬂ%f/c;ﬂn%(%;/n,i the BRALAGIIRABQ At Pically) @ range
0

of between about 1 wt % and about 2 i n"anot her” enbodi nent_ 1 n a
range of lighteveiancelbothan2cawespprdinls pobumerg Preparedysing hni AqueERs ISOIMHER her
enbodi nent _in. a range. t 9 - %..4n one
parti cul ar e it ﬁe%n? 1n§ L%n%gem%@?%mﬁfgr%?{%@%g u?%ﬁgﬁ%%ﬁﬁrlg‘%%r %?II) m xt ure
conpri si ngpbowas eCoddrteaatbel deaginimxeby eiswrl absatvatio et yy other methodakgewnf

bet ween about 5f . % and about 60 wt % The .pH of about 5 or |ess may be
provi ded ﬁoﬁﬁ%ﬁgﬂ@%%meﬁ%ﬁ‘? ﬁisﬂﬁc%éi’tscqpé%g’?ﬁ’@ﬂ i norganic acid or at |east
one organic acid, or at least one of an inorganic acid in conbination with

at | east pReaRbuRbiovdanp@satiifla solitleardranixraslodipmenswataoigiat leastaci ds
conprise hydrochloric, acjd, phosphoric acid, phgsphoroys acid, 0?ul furic
acid, anenefesareinekmeisst EdR ong sMHIMSHEINAMIBES Hebrt Wedy 3pomt @5 A48 onpri se

organi ¢ syl f epiyg Aci i‘ﬂﬁam]ofH“c} gﬁ%&ﬁ&kefn@m G rRcidot BethBb SRR Y. QRios aag1 d,

sul foni ¢ aci d- funcflo al1zed 1on exchange Tesins, organic carboxylic

aci ds, | agtout3@uitdp, imahothemanehdimgntyio eriengeaef ketwestadbost havtde andiblmitc aci d,
succinic i | ut aji c_ aci i pi Cl Ltrd j.d i cid,
glycolic g%’vg%’?lﬁiaga{h%% ﬁ%djlfélgﬁp,natrgrrlge ré)fg?e(t:&%et:nl %’?u%%g\{ti/ééalgg"lw@% Qﬁgﬁ ogenat ed
aceti c acygand frosdCiMotiecs aadoiinart itla raligehif beoeeataboutat vt % tmd abitudid bacet i ¢

id, i oni id, gl [ id, bj id, d m h f.
' some  BhibaieRe Sglu st b BUBaPt eI ATy ThAhAFPREAD Bocause

of its irgikiuBRlRKiHRoVAB Aid & 1801¢ ch@fdsoRindl Ridi@giiy & PEAREIF besvergnpar ed
to certain other acids. In other enbodi nents an aqueous solution with a pH

of 5 or | eyt AdytheapthHEdWiising a recycle water stream derived from
washi ng an organic solution conprising a polyner with an aqueous sol ution

conpri si n?gﬁ?ﬁ%f AbBufs BRIdss Milyde HIDRAN TBREmE ReibotiffotEd @s& helasttongam i s

derived f washi ng an organi'c solution conprising a 1 03/ 082949

PCT/ US03/ 0ipfdBic andde s dtdsb nnporgamer aciddoragt leagisaneopfears largani¢ e¢idds an

al kal'i rre}:(?rhbipla lici)nd\%ith lap 16%&0&{%6&‘ an organic acid. In various embodiments inorganic
acids comprise hydrochloric acid, phosphoric acid, phosphorous acid, sulfuric acid,
and mixtures thereof. In various embodiments organic acids comprise organic
sulfonic acids, methanesulfonic acid, p-toluenesulfonic acid, sulfonic acid-
functionalized ion exchange resins, organic carboxylic acids, lactic acid, malic acid,
glyceric acid, oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, citric
acid, tartaric acid, glycolic acid, thioglycolic acid, tartronic acid, acetic acid,
halogenated acetic acids, monochloroacetic ‘acid, dichloroacetic acid, trichloroacetic
acid, propionic acid, gluconic acid, ascorbic acid, and mixtures thereof. In some
embodiments gluconic acid may be particularly beneficial because of its iron

complexing ability and lack of corrosive properties compared to certain other acids.

In other embodiments an aqueous solution with a pH of 5 or less may be provided
using a recycle water stream derived from washing an organic solution comprising a
polymer with an aqueous solution comprising acid. In a particular embodiment the

recycle water stream is derived from washing an organic solution comprising a
14



particul ar enbodi nent the recycle water streamis derived fromwashing an
organic solution conprising bisphenol A polycarbonate polyner with an
aqueous awpDdB®s298®| ution. I n another particul ar enbodi nentrcrhsos/enyz| e
water streamis derived from washing an organic solution conprising a
resorcinol arylate-conprising polymer with an aqueous acidic solution. In
anot her paihiGih@in ﬁ'dI?ﬁgf TRt 1L oh&SME lsﬁch"‘@steﬁ{ alkﬁ% fn%?a%%ﬁdeq Ny a\ﬁ%ﬁﬁi rom
washi ng an organic sofution conprising'a copolyestercarbonate W an
aqueous adiadiayla eimbtoidoment|the vanycleusateniiodimindesived didnablaghing ayiadrganiat er

streans onprise. at lLeast one al.kalj tal . halid such as, but not
linited ng?g luglggip TR | bggﬁe%ogd‘guﬂqu Téﬁf?) 3 e,pobgl?eésg’ﬁﬁrﬁnc RGN cids
pot assi umsofutiear il @nothsr pirtiewlacetabetiinent e Sedycabivatef S8ed & TRHBH f2hd eans

may conprise at |least . one amne salt, such as a trial ky|l am ne

hydr ochl or'fAiBIEAROTEHC S HEOT: AR TR & SeSORFRA] @y atercomprisingaralyreer Witlom
trial kyl amnngsuedes atiiResoligsei el ! | ' L3P e
recycl e wat e?ﬁﬁlset r eans _conprise bot%ﬁ‘r %Mﬁggﬁﬁg%ﬁm%ﬁggﬁ%ﬁgggwaﬁgl i de
and at | ed§eamnelsanileiévedal fiom n vashingcubar egbudi nehtonsuicombtisingecycl e
water str QR triethy ] rochloride and sodiym.chloride. In
ot her enﬁgg%%t S sgﬁﬁgb\{’%ﬁ ragc%@'?gé) ﬂ\glvaat%ﬂc ss'g’ r“é‘é’ﬁs vy aU8HD re’lngbé)dﬂ?elﬁ%ast one
ani ne sal tsuitsiie cdvytls veateiusiteems anay comprise s dne Akl @enRdhylidehosmpheni um

salt, or quanidiniu sal.t. one enbadi nents syitabl e quaternary
amoni um %éi‘?f’%t,ql%%iﬁ?r ?ﬁﬂ"ﬂfﬂ Cbﬁ’&@ﬁ*ﬁ?ﬂi%ﬁgﬁql %PO@?SIB‘E}&E‘i%dﬁi PFRSSIE ar e
those desdluobidel MebienBAbONMEAR suRABIE QB CROWMEF QaBRITRAY SbiBridees 96t no!
noiety in recycle water_ has in one enbodinent a pHIless than or equal to

about 5, e AHBEHERILeTHSB ISk Hialleylpminedauireiderideosalieqlrmbome cathodiments i n
anot her enhgl Bl af Qfé'nb&f%}; atﬁaﬁ’{gla Ha dE&ri@Q@"HgBe?r&l%élé}v. aﬂ?%ﬁ% S

enbodi ment a pHin a range o et weén abouf 1 and 0 i n ano
enbodi mentempogihdnts switablegecysic Wetenstesanmbouipribe dnth aflao idast2onealchli metat i | |

th i vent: a pH in. f_bet bout 1.and about 1.6. |
amhoa ment el e fyt eyl SRR Pl FhlRRRafBR e b Be r e e ronber

sel ect ed fstream¢ hengrise ptrizanddrsine ngydrbcldorideriang saditm @hlokidal kyth asihee
hydr ochl or.i %e .salt, .a quaternary ammoni umsalt, a quaternary phosphoni um

salt, and SHOQHHRR B LEghele WHeEhSTRILmak AoBwIise #t 1435k ope ddiesalht er

stream NMayvifEr K gdatéiatrySan6Riue! sAL quhteAnlty Ahdghédien @t Bpguatnmiﬁilunﬁmunt
of these species when sajd species or speci'es derived theréfrom are

required &3ltcatlBl jang ¢mbadimenispanijpbla duatgrison atremeyinnheslts quaternary
phosphonium salts, or guanidinium salts are those described hereinbelow. An

aqueous solution comprising resorcinol moiety in recycle water has in one
embodiment a pH less than or equal to about 5, in another embodiment a pH less than
or equal to about 4, in another embodiment a pH less than or equal to about 3, in
another embodiment a pH in a range of between about 1 and about 3, in another
embodiment a pH in a range of between about 1 and about 2, and in still another

embodiment a pH in a range of between about 1 and about 1.6.

In embodiments wherein the recycle water siream comprises at least one member
selected from the group consisting of an amine salt, a trialkylamine hydrochloride
salt, a quaternary ammonium salt, a quaternary phosphonium salt, and a guanidinium
salt, then in one embodiment the recycle water stream may serve as the source of at
least a portion of the total amount of these species when said species or species

derived therefrom are required as catalysts in the copolyestercarbonate synthesis
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15 WO 03/082949 PCT/ US03/ 07203 process. In other enbodi ments the recycle
wat er stream may serve as the source of the total anmount of these species
when t heswoIpmeises are required as catalysts. In a parti eararsogotosli rent a
recycle water streamis analyzed for the catal yst species present, and, if
necessary, additional catalyst species may be added to the recycle water

stream or, the re 8%6‘6\}61 ﬁﬂ@cﬁﬁ%n@% B dBYaRk$ sBiédny ¢ suivelas adiolicendiherat er to

adj ust t Re concentr on of catalyst species so that the total amount of
cat al yst tapleeiesnt afithese tspedi¢sewhemdhdsorspasing areeraqyirgd @s vaatrlystfomlfe recycl e

wat er w t hout . needi t o add at al r 16| ;

enmbodi nerﬁ’?’glcﬁ}?él?‘gqoggﬁﬂﬁ aoﬁ?clYSﬁa#vgtggE{g%aﬁnﬁﬁgta?%ﬁ&é&ag}r&g? arr%ﬁb%grsgécégsne bef ore
using t h?rés@ﬁty%hﬁ, WateeEsshiy, pdditians atdpdtpedes cmyprd sddeg torths aeasicirol

noi ety. Those skilled in the art will recogni.ze that, an.. osition
conpri si rgteextagl Rbhanticdtly HHE HEHHb H@Wﬁge Si‘mﬁa r‘@@@?‘gﬁ\g\g&ﬁg\?&g{; ?dggm nay
be  prepapad R HSEalifn Bf),&am?hisé;@éiém TRt k@niSareoiain of balglt spadies aqueous
conposition wthout resorcino

_ : . noi ety was not actually usegj to V\?{ih an
or gani ¢ sdiled fodthe renction ngxtrrg 8 derdyedrfedm theggeric watsr WithgHeeding i9 aftg
resorci nal | et nd acgj r 1,41 | & Wad Shtiosill lcBRdBnaN o e
pr epar ed cﬁgﬁr}%p éf‘e%ag%eg'hd?d %&ggﬁﬂg@??@‘g%n&ﬁ%ﬁ}gﬁs to abél(i)f f é:r ent | Qc():at i on
and/ or staapgdnéararadper befdreofisitg the. reGailel wetsk i¢ prapsrena§oleomeOrBRIERE | al | y

room tenperature or a tenperature above r r .ane

enbodi rrer??sor%%P{H‘P’ﬁ?‘Vs a’thosﬁ Slglgg‘ifnc‘i ﬁ&ﬁ ‘W@i TBEP" gzgrr%p&rt%g% ﬁg&\t}\l/gtcg?lplr)rgg}&ge at a
t enper at WogRRAMErdshRinoMhbiefigamdcoinpoientd1 of meoyde nodtemsir@ny mayobe exanpl e
at a tenmperature above the nelting oi nt of unsgbsti tuted resor.cinol. I'n

anot her anpraaedrend usgddn Wb’ﬂ%ﬁi&za*é%%eﬁigtﬂq}ls€deléF}l9Hﬁ FRd UGS SPEBRSHE et y such
as a resghein O}es@ilaiq%ﬁ YmBRW ResadsedchR dse@cibi Qasiiant Wf@nicn selutidht en

state. Ina particular enbodinent a nolten resorcinol noiety may conprise
wat er . | ncommpotshey a p@amei.cul ar enbodi nent a nolten resorcinol noiety
conprises water and at | east one inorganic acid or at |east one organic

e o A P A 040 40 kpIBAT BT cac
r esor ci nodtreadi @by be pramsehbéfatel ysefandeifob dasitest; shipded tmp diffsent decatienst one
: 28; ggz: gargig(!prgstg}r:pda%orl a? e}asetrio St Bin ?nisgida(szci)lgtion%r m%/ lgee %{Stesééﬂﬁalﬂf &8
temperature or at a temperature above room temperature. In one embodiment
solutions of a resorcinol moiety comprising water may be at a temperature above the
melting point of the resorcinol moiety, for example at a temperature above the melting

point of unsubstituted resorcinol.

In another embodiment a dihydroxy-substituted aromatic hydrocarbon moiety such as
a fesorcinol moiety may be added to a reaction mixture in a molten state. In a
particular embodiment a molten resorcinol moiety may comprise water. In another
particular embodiment a molten resorcinol moiety comprises water and at least one
inorganic acid or at least one organic acid, or at least one of an inorganic acid in
combination with at least one of an organic acid. In another particular embodiment a
molten resorcinol moiety is essentially free of water and comprises at least one
inorganic acid or at least one organic acid, or at least one of an inorganic acid in
combination with at least one of an organic acid. Both types of acids may be selected

from those disclosed hereinabove. In some embodiments organic acids may be
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conbination with at | east one of an organic acid. Both types of acids may
be selected fromthose disclosed herei nabove. , In some enmbodi ments

organi c awods/osay be 16 WO 03/082949 PCT/ US03/ 07203 sel ectrabosioros o t heir
| ower corrosive properties. In the present context essentially free of
yvatﬂ] [reans that no flree \Q/at er is intentionally added and the water present
IS a adventi tioys obt ai f anpl ] o]

envi r onmely e.C%B ue %ﬁlgl e%grd%)nr%%ﬁ/g péé)éeéﬁ ) gp It§e lﬁljregeégyg(?htg\,gt% géeﬁhe&%g% h?t t ge
ol t en r esgorfén@barsthsing freowpter semtdnéissaltyhatied lbod theOwatenpresenias that The

anount of acid which may be present. when a resorcinol nmmi.e I ded t

reaction %ﬁvﬁlﬁtm@s}iyn‘ghtﬂég‘il‘mt?’f EREP ttgrqu§ﬁaﬁ‘ilsmg ARG gtfef Fré\flrec)%%eb ?5 ?‘gt ard 0@

col or f or g@id GRLQHAENBWsdnkifBy FREicTdvaampRaRdthhoa anolearesspinoinogty

conposition conprising a resorcinol noiety wthout i(dadg,eﬁ acid. In  various
YV 1C

enbodi mentesnuises keathan abputald avtiiveTmRYe BROBRIRY &R YR BRI nent
Inar angY%hé)rI 2 RELNEGD ﬂ)%%'l’% 10 add PR 2036hBBR YhixHRO PPk BRIMen Istut@RObRer
enbodi ment” "1 n d range of ‘between about 1 ppm and about 10,000 ppm in
anot her hezmmdn nefficiém @ retadgwlaf (dreptieewvabeny e ppriedsemapsdt toga 000 ppm
in another enbodinent in.a range.of between 4,000
b and. oS RReY R AR oL AR ithoBE IAC, P O C0
?2 ?e?ﬁg g_t va?io@?@m!(@ﬁﬂﬁhneﬁhﬂhﬁﬁmﬁﬂt 6w%mﬁmrmmbmmsmwmmnmemdﬂnml yest er
iate further conprises conbinjn | east one catal yst. with th
reacti on Wisxapeeol Bemger ot Psk PR RN 6@0‘%@@&9 PR, ?Ibo(t%%fr ef%’\S?g}nvl\%rﬁ onee
enbodi ment, J ngr%sm\%e&{ab%ﬁ VBB ABAUbuOL0L (R hm, 3k Bkt thdniBIdendet iwad in
anot her enmbodifent 1n a range of between about 0.2 and about 6 nole %
based on tangalof retveaen atrouint0 ppmagriddabent SiI08ePrgh ol peothey emapfligent 3t 3| yst s

conprise terti am ne e i BEX .
phosphoni i 8%%‘,”66%% i i‘(ttl ?ﬁ pﬁ}%ﬁ %@%{b éuﬁm %?éé §t{’1r11 g#%%fé{eﬂgjoiﬂ%rg%}te

tertiary adfaage of ulveeeationt edhypramhdebod Bi®0mphbut yl ami ne,
di i sopropyl et hyl am ne, 2,2,6,6- tetranethyl pi peridine, and m xtures

t her eof . her cont | ated. tertiary am.n [ - -

N- Cl- C5- a!ﬁ??/l mﬁg}oaoﬁ&g j pfeRaring, C}H/d(riog(%lm_elg?lﬁg 8yp§]§+a%{%? nlgi,:ermedlate further

N- C1- C6- pi@apiists Bembinisdaefs oft edtdlystpvifiethe deaeeion hixtetd Bhidl qelystimag, and
N-i sopr O%l pi peri di ne, 1I\I— Cl-.C6- norpholines, such a %bet hyl rméﬁ)holdi ne and
N-i sopr opP¢ PraSENAI4 tedal IRyetin oge n Biiac wgee %e een about U.1 an

- C6- di hydpQd3aionglelees; ahdt §n hnoth&- &b FRRYAY @0 tamge 0 ®Stwddn @bdut 6.8-and

about 6 mole % based on total molar amount of acid chloride groups. Suitable

catalysts comprise tertiary amines, quaternary ammonium salts, quaternary
phosphonium salts, guanidinium salts, and mixtures thereof. Suitable tertiary amines
include triethylamine, dimethylbutylamine, diisopropylethylamine, 2,2,6,6-
tetramethylpiperidine, and mixtures thereof. Other contemplated tertiary amines
include N-C;-Cg-alkyl-pyrrolidines, such as N-ethylpyrrolidine, N-C;-Ce-piperidines,
such as N-ethylpiperidine, N-methylpiperidine, and N-isopropylpiperidine, N-C;-C-
morpholines, such as N-ethylmorpholine and N-isopropyl-morpholine, N-C;-Ce-
dihydroindoles, N-C;-C¢-dihydroisoindoles, N-C-C¢-tetrahydroquinolines, N-C;-Cg-
tetrahydroisoquinolines, ~N-C;-Cg-benzomorpholines, 1-azabicyclo-[3.3.0]-octane,
quinuclidine, N-C;-Cg¢-alkyl-2-azabicyclo-[2.2.1]-octanes, N-C;-Cs-alkyl-2-
azabicyclo-[3.3.1]-nonanes, and N-C;-C¢-alkyl-3-azabicyclo-[3.3.1]-nonanes,

N,N,N',N'-tetraalkylalkylenediamines, including N,N,N',N'-tetraethyl-1,6-
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t et r ahydr oi soqui nol i nes, N- Cl-C6-benzonor pholi nes,
1-azabicyclo-[3.3.0]-octane, quinuclidine, N-C I

- C6- al kyl wb-tansdueycl o-[2. 2.1 ]-octanes, N-C 1 -C6-al kyl - 2CT/US03/07203

azabi cycl o-[ 3. 3. 1] - nonanes, and N Cl - C6-al kyl - 3-azabi cycl o-[ 3. 3. 1] - nonanes,
T?NWN) Ogl 6t8§gzaa::)lé¥} aIS(I;y} enedi am nes, including N,NN ,N -tetraethyl -1, 6-

. ) 3 : s 46l Lnments
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conpri sesetiflpipeddineone tertiary amne, then said catalyst may be present
at a total level in one enbodinent in a range of between about 0.1 and

about 10_pole, % in another enhod] j. . f

Sbout 6 nbihen Tog CxdspTHEres Abgdrhany ey PaRGelsR R  *ana
about 4 k&Yt #AsaliBvel Shioht embodiient anbedigaefibeiween abaude] efid betuteen

about 2 and about 4 nole % based on total. nplar anmp 0 acig ctll ori de
groups. | H el Hein fﬁ)@ihqr@mbé?ﬂmé?%é‘ﬂ?ﬁaé‘rg@Ongett“@te?iag?‘ii%%%a% HB°'Br esent
at a total, evel i duaRdr ivh Rl WreRHARAUboR: Paddiboud3anble 2o mkidn % based
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i nvent i onstil nodifer thbodimdng drs & range of betegn whewti nang abopt dswale “ybasehen

begi nni ng, of the reactjon hefore. L.tion of 1 : Q) :
di hydr oxyt-o b‘?gliaf Greg™ gfgﬁ%t ﬁ%:lg%@%%%)%dgrgboﬁl mn%ﬁfé% Ilﬂﬂ%{ﬂgl? %gcglmeem)gdi ment
of the i Nty amind nagfbd pesatt atleemed lovd it arigy pf beiween iaboyr @8emtl at t he

begi nning of the reaction before addition of . acid,chl.ori to sor ci nol
moi ety. [ #Poakct Hle easdrdndtit t_OQa?p‘BPgF &W%P?é)ﬁfcfciaﬂq%grdg g g‘r?;qshe I‘?s‘ﬁ%r eselnt
at the beg:hﬂ&diﬁﬁnpgf tReinkefednl Aotk @& R&Sttdneneitiarpagan foirkent agther

during addition of acid chloride to dihydr oxy-suasti tuted ar o,

hydr ocar bbeginmiog etfyhe keacgon belan gdfision etftrsid kRIREda oY NAERR B 5&’1@&@& tiary
amne 1s {o?nsagi@thyﬁ}oca n 163 nlnnﬁlogr{erte%ﬁaoﬁﬁﬁﬁ{ti&ﬂh@ﬁﬁ'eﬁtiﬁpﬁﬂ bPhd & added

fol | ow ng or duri ng addition of acl chloride to a resorcinol nmoiety. In
this | att tumstesrdeaditimenamireeis anesent atdhe heginniag of de/reagtinmeetprs addiianotyr esent

wi t h di hydr.Qxy-substit ut ed i h i i
ohbod: monEiRBIIEd0R TE oA OB, SnAESIRF SRRt £pbulter heRafhT, DI0
; lr3 8 Lnt agog%m?qé)ﬁ g&@fmgaghe beg/mnf}fg ogmhb feactsdri dd apottivaris eddrodiotewing erom

. o abou . .9 i i
anmoni um Sareg agddiioguaf #ﬁ%{%ﬁggﬁﬁgﬂ{yﬁ?ﬂ%ﬁ%&tﬂﬁﬁgF%:thl% o oyt Y

moiety. In still another embodiment a portion of any tertiary amine is present at the

beginning of the reaction and a portion is added following or during addition of acid
chloride to a resorcinol moiety. In this latter embodiment the amount of any tertiary
amine initially present with dihydroxy-substituted aromatic hydrocarbon moiety may
range in one embodiment from about 0.005 wt.% to about 10 wt.%, in another
embodiment from about 0.01 to about 1 wt.%, and in still another embodiment from

about 0.02 to about 0.3 wt.% based on total amine.

Suitable quaternary ammonium salts and quaternary phosphonium salts include
quaternary ammonium and quaternary phosphonium halides, illustrative examples of
which include, but are not limited to, tetracthylammonium bromide,

tetraethylammonium chloride, tetrapropylammonium bromide, tetrapropylammonium

chloride, tetrabutylammonium bromide, tetrabutylammonium chloride,
methyltributylammonium chloride, benzyltributylammonium chloride,
benzyltriethylammonium chloride, benzyltrimethylammonium chloride,
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guat er nary anmoni um and quat ernary phosphoni um halides, illustrative
exanpl es of which include, but are not limted to, tetraethyl amonium
brom de, woatnsmtahyl ammoni um chl ori de, tetrapropyl anmoni umclErcsos/oegs3

t et rapropyl anmoni um chl ori de, tetrabutyl ammoni um brom de,

tetrabutyl ammoni um chloride, nethyltributylanonium chloride,

b |t ri ori .

benzyl 111 ek F el | o b e R R Pp A T e,
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ﬁg;;gﬂ(; 81% ?e‘a {ﬁ? ﬁe@gﬁ{htgg%%ﬂnllj cLr&)mlb et tr?;gheenggl%edl)l/lghgs%ﬂoﬁigr’n bromide,

al pha, onegichilahpphéspabliyihg uﬂ&m@henl ¢ui et danshosphdiumC BPIMidS] NGBuitable

hexaal kyl guani.di ni um hal i des ha oneg b| sfapent aal kyl guani di ni um al kane

hal i des, BEAOAERR{ é@lésnil%fll‘}ﬁeu;lﬂ'héfq a@shmatﬁé the Revae Hiyl gyanidiimi aa&]tscaﬂdoru de.
Organi ¢ sgbygepihe éHﬁgieﬁfhtal nidMhRGRE W th water suitabl g, fof; yse in

hydr oxy- term na l'yestet internedi ate synthesis include ose | ch
are i n onbkexaalylegamdntiuthes shalldes, abelpha,6mapa-Yisgmintaslkylguanigatiem)alkand i n

der th
eactton FaRat b8l SRR ot Rub TRl ar e not

limted to, dichloronethane, trichloroethylene, tetrachloroethane,
chl or of or@rga:ans«dmm; cnbsiialig, immiiscib]eowitht\haatmesultatblajﬁﬁeusexiyll leytRoxy-

trinmet hyl enze obenzen o- di .0r oben e th hl or ot ol uenes, and
ni xt ur es gegl PP eﬁ{?Ft né?ff“ggiaé ﬁ’r‘?ﬁ‘ﬁtéﬂ ‘?Sﬁmw ichy 8 B V@it s are

embodlment less than about 5 wt.% soluble in water, and in another embodiment less

than about 2 wt.% soluble in water under the reaction conditions. Suitable organic
solvents include, but are not limited to, dichloromethane, trichloroethylene,
tetrachloroethane, chloroform, 1,2-dichloroethane, trichloroethane, toluene, xylene,
trimethylbenzene, chlorobenzene, o-dichlorobenzene, the chlorotoluenes, and
mixtures thereof. In particular embodiments water-immiscible solvents are

chlorinated aliphatic compounds such as dichloromethane.

Suitable acid chlorides for use in the method of the invention comprise dicarboxylic
acid dichlorides which comprise aromatic dicarboxylic acid dichlorides comprising
monocyclic moieties, including isophthaloyl dichloride, terephthaloyl dichloride, or
mixtures of isophthaloyl and terephthaloyl dichlorides, or comprising polycyclic
moieties, including diphenyl dicarboxylic acid dichloride, diphenylether dicarboxylic
acid dichloride, diphenylsulfone dicarboxylic acid dichloride, diphenylketone
dicarboxylic acid dichloride, diphenylsulfide dicarboxylic acid dichloride, and
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chlorinated aliphatic conpounds such as dichl oronethane. Suitable acid
chlorides for use in the nethod of the invention conprise dicarboxylic
aci d di chwormsde®4mhi ch conprise aromati c di carboxylic aci eécdiusas/annzes
conprising nonocyclic noieties, including isophthal oyl dichloride,
terepht hal oyl dichloride, or mxtures of isophthaloyl and terephthal oyl

di chl orides, .or ¢ 1Sl I {.C Letl { i | i

ai car boxy B lep B R T B or 1 de.
di pheny| sditiflonés; dioc asdmpriding mbitwtesi athlaomhae, déapbesniick eeidndichiiridss boxyl i c
acid dichloride, diphenylsulfide dicarbaoxylic.aci I.C | : 19 WO
03/ 08294 FOBETSIRE0 3N 5Y “’HQBﬁlﬁ%I85e8¥%3%%0§§|%%gggkdaggﬁﬁg F?gggdsuch as
napht hal efjgndri@ssHoprRmeyddifcyaié ehoidiesbranixdaes of aromatic ilsarigxypliciad es of
aromatic di carboxylic acid dichlorides conprisi nmonocycli ¢ noieties; or
mi xt ur es dghlaridepatconpasiagr Moy | Peneeyrlir %HQﬂHQQFWg@§3@8W§¥?SiﬁB B8 cyclic
moi eti es;  of XN 8 icAbAIRE! Geidl GRTAMIE iconBbes mixahbordonesniagnpri sing

bot h nonocyclic and polycycli'c noieties. In sone enbodinents the

di car boxyisoghthadoyl aniton tavepltkeley iehlerides gb sopigedly ibesiatadrn Agmula 6ot hal oy !
and/ or terephthal oyl dichlorides as typically illustrated in formula (X).
0 G-1C0 C-a Formula (XlI) &ither or both of isophthal oyl and

t erepht hal oyl dichl ori des may b? present. In_various enbodi nents the acid
chl orides conprise m xtures gf_i oyl &and terephthal oyl dichloride
in a nmolar ratio of isophthal oyl terep tHal oyl of in some enbodi nents
about 0.25-4.0:1. When the isophth Iate'q“T@Fé ht hal ate ratio is greater
t han about 4.0:1, then unaccept abl Vi of cyclic oligomer may form
When the isophthalate to terephthalaf® ratio is | ess than about 0.25:1,

t hen unacceptable levels of insoluble polymer may form In sone

embodi menkgt g (XMl ar ratio of isophthalate to terephthalate is about
0.4-2.5:1, and in other enbodi ments about 0.67-1.5:1. In another of its

enbodi nrents the present invention_include droxy:term nat ed opol yest er
internediEﬁb@f@bgﬁﬂi§fhﬁmP3§BWE@ﬁ@NB§P5&%§@P§HW§E§F§HH®EQFﬁ”ﬁgwgeﬂg ?n

various embodiments the acid chlorides comprise mixtures of isophthaloyl and

terephthaloyl dichloride in a molar ratio of isophthaloyl to terephthaloyl of in some
embodiments about 0.25-4.0:1. When the isophthalate to terephthalate ratio is greater
than about 4.0:1, then unacceptable levels of cyclic oligomer may form. When the
isophthalate to terephthalate ratio is less than about 0.25:1, then unacceptable levels of
insoluble polymer may form. In some embodiments the molar ratio of isophthalate to

terephthalate is about 0.4-2.5:1, and in other embodiments about 0.67-1.5:1.

In another of its embodiments the present invention includes hydroxy-terminated
copolyester intermediates comprising resorcinol arylate polyester chain members in
combination with chain members derived from dicarboxylic acid alkylene or diol
alkylene chain members (so-called "soft-block" segments), said copolyester
intermediates being substantially free of anhydride linkages in the polyester segments.
Related copolyesters containing soft-block segments are disclosed in commonly

owned U.S. Patent No. 5,916,997.

The term soft-block as used herein, indicates that some segments of these particular

polymers are made from non-aromatic monomer units. Such non-aromatic monomer
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conbi nation with chain nenbers derived fromdi carboxylic acid al kyl ene or
di ol al kylene chain nenbers (so-called "soft-Dbl ock" segnents), said
copol yestwp 03ios29ey medi at es bei ng substantially free of ankrgdrisdeoi2zohkages
in the polyester segnents. Related copolyesters containing soft-bl ock
segnents are disclosed in comonly owned U.S. Patent No. 5,916,997. The
term sof t yff té’% eﬁ"ﬁl?daltﬁﬂfagb Mnd! Y GENE S0l rtsf?g&bl Hj)e HeSsci- glocﬁse
particul ar made TTom non- aronat c nDno units.

non- ar orratcomammg)rmiymezr@ \BOC) 3¢p8Re4er ARG uSAiZed 7R0Ride uthotscs @hepriparper al |y

al i phatic fl ity to the soft-bl ock- containing
polsners %ﬂgwfégﬂgvgﬁn?%@aﬁﬂ?zgpéﬁpgﬁggh}ncIude t hose conpri si ng
structural units of fornulas (1), (XII), and (XII1): Rn Fornula (I) 11 11
"/ Z Formula (XI1) R3 R4 Forgula (XIII) whergin Ris at |east one of
Cl_12 al kyl or hal ogen, n is -823, nt aromatic radical, R2 is
a C3_20 straight chain al kyl eng, nched al kyl ene, or C4_10 cycl o-
or bicycl oal kyl ene group, and R3 afd R4 dlach i'ndependently represent 0 or
CH2 O wherein formula (XII1) contri 'n some enbodi nents from about 1
to about 45 nole percent to the ester kages of the polyester
internmedi ate. Additional enbodi nents of tﬁe present invention provide a
conposition wherein fornmula (XI11) 21 WO 03/082949 PCT/ US03/ 07203
contributggvhﬁﬁggne enbodi nents from about 5 to about 40 nole percent to

t he ester es of the polyester internediate, and in other enbodi nents
fromabout 5 to ‘
O
!
C
N LT
Z
Formula (XII)
R
KN
Formula (XIII)

wherein R is at least one of Cy.i, alkyl or halogen, n is 0-3, Z is a divalent aromatic
radical, R? is a C3.09 straight chain alkylene, Cs.1p branched alkylene, or C4.19 cyclo- or

bicycloalkylene group, and R* and R” each independently represent

C — —O—
N or CH,—0O ’
wherein formula (XIII) contributes in some embodiments from about 1 to about 45
mole percent to the ester linkages of the polyester intermediate. Additional

embodiments of the present invention provide a composition wherein formula (XIII)
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about 20 nole percent to the ester |inkages of the polyester internediate.
O her enbodi nents provide a conposition wherein R2 represents C3_14

strai ght wbass29ad kyl ene or C5_6 cycloal kylene. Still ot hecTdrsogaiznent s
provide a conposition wherein R2 represents C3_10 straight-chain al kyl ene
or C6-cycl oal kylene. Formula (XI1) represents an aromatic dicarboxylic

id i : di | tec radic I Nnf I I be
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nmol ar rati 8D 2. 0, ln acepresentative procedure
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conbi nat i ogviduiet hasi dadimoat] Hmlreimbodb,cfdroﬂadﬁxlle la lﬁat io?HSofEIT,BqﬂhieﬂﬁBﬁ@ 1he

resent inyention qvi d n interfaci et ho or . preparin

(F:)opol yest Bﬁ?ﬁ'ﬁ%ﬂﬁ?éé'@gﬁy}ﬁ’ﬁ 51 Fme F O‘é‘fneﬁﬁ g GPTRESES ?fl(lﬁﬁé§g°‘§af’r0d net hod
conpri si Ngncdé @Rfcehtl 1BLARAYIAS B TArdud EnERIMEMS | T9epblyes@S ini@fdiates

di hydroxy-substituted ~aromatic hydrocarbon noiety, at” | east one catal yst

and at | eSQit2gHE WitRlaskchain pembersuipSommilp &) 1iszarpmi scibl e with water; and
adding to the mxture at |east one acid chloride while maintaining the pH

between appybme RlbddARAIM .C§po"_!¥esm anti%-{/rﬁ%cg?t@s 8he@inin sglrci&rlr%m%tg Oth\g]f ;F

chloride groups is stoichionetrica icient relative tot

mol ar anmp@embses grre tlestse ccarismg filom ahouthédr teepbouti 4 ntoleh% petesant or

i nvention Ldes .an | ci hod for prepar,i

copol yest 8¥é§é€%§ﬁ§? ’égélg%rgé}?}g%? i z‘a‘g }t%nﬁ%leé‘ Y% ?‘Fyaelnil%ogﬂfl?’ﬁkgaggl?’ eUei d

met hod compeinsidirgess tcopiainidig prepandngryatei xhdifi emefbeRr Iclsllnpﬂse’:ltreéo@@lﬁbl Olne
di hydroxy:substjtuted aromatic hydrocarbon noiety, at |east ne catal yst
and at | eé???gtg‘ﬁf@%eo arr‘fF(brCQBf Wg’ﬁ‘f%g B Dnpkf 139 e’/ﬁi"’%‘? §~I5el-@v?’9‘ﬁ well-er; and
22 WD 03/ 482 9edehihti\WUSPRIcBd#OBaid copolyester intermediate is prepared using sebacoyl ‘

chloride in combination with isophthaloyl dichloride.

In various embodiments the present invention provides an interfacial method for
preparing copolyestercarbonates substantially free of anhydride linkages, said method
comprising steps of preparing a mixture comprising at least one dihydroxy-substituted
aromatic hydrocarbon moiety, at least one catalyst and at least one organic solvent
substantially immiscible with water; and adding to the mixture at least one acid
chloride while maintaining the pH between about 3 and about 8.5, wherein the total
molar amount of acid chloride groups is stoichiometrically deficient relative to the
total molar amount of phenolic groups. In another embodiment the present invention
provides an interfacial method for preparing copolyestercarbonates substantially free
of anhydride linkages, said method comprising steps of preparing a mixture
comprising at least one dihydroxy-substituted aromatic hydrocarbon moiety, at least -

one catalyst and at Ieast one organic solvent substantially immiscible with water; and
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adding to the m xture at |east one acid chloride and a base in sone
specific stoichionetric ratio of base to acid chloride that nay or may not
vary w t hwoiogesmme at specific rates that nay or nay not peargsoswh3ti ne,
wherein the total nolar anmount of acid chloride groups is
stoichionetrically deficient relative to the total nolar anount of

phenol i c gﬁé&iﬁgitol the! Afx (TR BPGedsP roneoi(ijéf(?.séh%ri -engxt% rga%%t fn %B%Qar%p%%hfcn the

pH of the reaction mxture during addition o |'east” one "aci ori de
i s mai nt ai A@irhiomerie raivhefdiasetet achbthiesde thabmay oSmapdotmytwifh thme afd snot her

enbodi nment 4 and abpout 8.5, .in not her enbodj nent bet ween
about 5 angg %L%lﬁ@%gqg&%w %’ﬁ%‘?‘%é@%ﬁ%a’&ﬁrﬂ’ﬁ‘?’ B’g?%’e © tcggg@piag amoyntefout 8,
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addi tion of .t.he ty of the at |least one acid chloride to the at | east

jori
one resor 8fﬂ3ﬁn°ﬂ§g@“§?§' The pH is typically maintained through use of at
| east one base. Suitable bases to maintain the pH include al kali netal
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reacti on ninathgrembhodimerddgtioaes aboutud mmhabdun SV in enstherdsdiditesit bebaga and

acid chlorj ed separately by 1s known in the art, including,
but not I%I%O%tt ?ég?cg,g%lﬁeéo%%nﬂlr %nc?ﬁﬁ i‘?}ﬁ‘gqajﬁl?’el?ti Waelhag‘?l{ti%ﬁn@@ég@ &>
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nmeans and ot her lgnown eglﬁ{ggjrﬁgst %’ln vari.ous enbodi nents at |east a portion

of the totHPEHS OG- : : éF@HYt%E_”{“HBledrt_B@_c‘:‘gh e Af Rt lgp# aas base.aqueous
sol ution sEakHbleBERYSb YmWintin ad GHC McAldedQK AT éloﬁlydr% eip%s? %@Qgﬁg‘%ﬁh”ﬁm S

¢ Phd
the stoichjonetric ratio of base to acid chl ori ae I's
subst ant i ahYdjoxigess ek elkaline eartupxides. th some dintbodimentsothe bases Jubpotassiimal | v

constant i S ny.,variation in ratipo is
adventiti oﬁ}é&r%ﬁe Bg‘ras'?lﬁ%? g’&af‘%ﬁ%@gﬁ I?r{e}nP%IJa? 1ﬁ]lt"ﬂauare mbo H%Ql‘nE Blges Qaﬁeolsatqﬁdgml}hl ori de
during si niydraxidoudhaddse ioomainmithpHdnay be inchadedtianke teabtith miktdreriange of

bet ween abgou % and about 1059% of ..t h toi chi.onetri al ue. In ot her

parti cul ar&él%ﬁ%g??rrgoﬁ% Stuﬁ}é 318 Gt hB‘é\‘ge ? aakqrHcu @h?’é‘gf’%‘@eﬂhﬁi brge is

si mul t aneoinsludddlirt the Redctoh aligtuas asanGRshEFoLMBhUE i iRRenBIRRiREMse 1 N a

range of bet Weeé"l albo t 85% and about 105% of the stoichionetric value, in
and acid chloride are added separately by means known in the art, including, but not
limited to, one or more individual liquid addition vessels, gravimetric feeders, liquid

metering pumps or metering systems, melt feed means and other known equipment.

In various embodiments at least a portion of the total amount of base is added to the
reaction mixture as an aqueous solution simultaneously with acid chloride addition.
In some embodiments the stoichiometric ratio of base to acid chloride is held at a
substantially constant value during the addition process. Substantially constant in the
present context means that any variation in ratio is adventitious. In particular
embodiments the ratio of base to acid chloride during simultaneous addition is held at
a constant value in a range of between about 80% and about 105% of the
stoichiometric value. In other particular embodiments the ratio of base to acid
chloride during simultaneous addition is held at a constant value in one embodiment

in a range of between about 85% and about 105% of the stoichiometric value, in
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23 WD 03/ 082949 PCT/ US03/ 07203 anot her enbodi nent in a range of between
about 90% and about 105% of the stoichionetric value, in another

enbodi mrerwoio/oseonange of bet ween about 90% and about 100%Cafushse7203
stoichionetric value, and in another enbodinent in a range of between
about 90% and about 99% of the stoichionetric value. In other enbodi nents

the ratio aforRasanb@iAehdic ! AhE0 OBt Shot! d@RCAIS BAAl 19590 drogyari ed
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about, 500%.0f t stoi.chi onetri ¢ val ue,
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and about 1 0§56 bihe sirichiempieiivalst m whermiwdimentsitherangabbUétiesn sbout a
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entire addition of acid chlorid may be 1n a exanple 1n sone
enbodi mentabost 1GE6wé diee %tb@blon%l% salde,abother etdsdbnaintsinod vingowébetween wher eas
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added f ol | owingg afdmmvmnl nhouof90%ca1d;1 albburrdode ofidid tofvhionhdriStvalue. Whber

i 1 on oBreiy Fiedr s SERaia, Y peil liids B cBde el e BHISRCS of 0%
I n parti culdditiiesi sentasShighahth delyae iypmup%mplp@yea%h atdhdft ihfagyabHor emai ns
in the desired range of in_one

example 1n Some embodiments during about 0.1% to about 5% of the acid chloride

addition amount. Any addition ratio far from stoichiometric is typically accounted for

during the rest of the acid chloride addition. Thus, in various embodiments the

average addition ratio of base to acid chloride over the entire addition of acid chloride

may be in a range for example in some embodiments of between about 85% and about

105% of stoichiometric, whereas the instantaneous addition ratio may be in a much

broader range. In some embodiments any remaining base not added during acid

chloride addition is added following completion of acid chloride addition. In still

other embodiments acid chloride addition is started before the start of base addition so

that there is an initial ratio of base to acid chloride of 0%. In particular embodiments

said delay time may be such that the pH remains in the desired range of in one

embodiment between about 3 and about 8.5, and in another embodiment between

about 5 and about 8.5. In still other embodiments base addition is stopped and then

restarted at one or more points during acid chloride addition so that the stoichiometric
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enbodi mrent between about 3 and about 8.5, and in another enbodi nent between
about 5 and about 8.5. In still other enbodi nents base addition is stopped
and t hen woastsated at one or nore points during acid chl ecirdesoaatos i on so
that the stoichionetric 24 WO 03/082949 PCT/ US03/ 07203 ratio of base to

acid chloride nonentarily beconmes 0% In other particular enbodinents the
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substantially constant value in one enbodinent for a tinme period of at

| east abouin BEYbefembrdimenicfa ¥hleatt dhovhdda Phiotel Aeidrrdloiide adfibei.nBnt for
at least gly e?rﬁ%ﬂgxg%%‘tg‘%xaét 1845k gb&ﬁ?@%?ﬁo. diid cgﬂbriderhd@ﬂﬂ’}nhﬁ{ a di ment

for at | east about total aci oride addition, iIn another
enbodi nent embedisken| &asgreatoouband08%wodf tatalt adid abiatidehddslitiate anddint amotheri n

anot her enbodi ment. for at | egst ut ~949% of .tot,gl .aci d,.chloride addition,
i n anot her erggr% Bt feﬁﬁe“éltaﬁ?’ eé@(?g aBg uttot%S%/%1 fcﬁg?cgﬁ agléftﬁmcm !?r ioéger
addi ti on, afBodimeaRAldveratedrbpaéidrhlorfderangdrefaiasd nidyase Efddafuringttat aeidi d
chl ori de ddi.tion, In sone agti cul ar errbHdi rrents,bafe and aci ?1 cty ori de
are added Shsyds ’ixfgilféqn as long as the average molar tlow rate ratio of base to acid chloride
is maintained at a substantially constant value in one embodiment for a time period of
at least about 60% of total acid chloride addition, in another embodiment for at least
about 70% of total acid chloride addition, in another embodiment for at least about
80% of total acid chloride addition, in another embodiment for at least about 90% of
total acid chloride addition, in another embodiment for at least about 94% of total acid
chloride addition, in another embodiment for at least about 98% of total acid chloride
addition, and in another embodiment for greater than 98% of total acid chloride

addition.

In some particular embodiments base and acid chloride are added starting at a
stoichiometric ratio in a range of between about 94% and 96% followed by increasing
either continuously or in more than one step or in a single step the ratio to a value in a
range of between about 96% and 120% during the course of the addition. In one
particular embodiment the ratio is increased when the pH of the reaction mixture

begins to fall below a value in a range of between about 6 and 7.5. In other particular
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addi tion vessek AldiffbichetefMentrafids. Oln athdi ehdddinkdhts SesEnRFIRAAIRAL
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conf i gur at FMencst irom aporgdbapprs liaud jaddifing veerebat didfyset gter & addiiont Wol vent
vol ume, —or gani emBQkiHRAs dég{::l’irﬂgﬁ% %@a% Ipfeore g@@&ﬂh&ﬁhe,% afhot lifjgteli@pal time

of addition of base and . ride may | ess than about 120 mnutes,
in other - reablodi snaviigyrationa stizmyezeomebygt whnimgbiatar témpematre totel ablyemt 60

m nutes, i il [.Een 042 ran f _betwe uf. i nut es
and about %@ﬁﬁﬁhﬁpgﬁ%bgﬁggﬁrﬁﬁgﬁg1%ﬁgkﬁgg(§%8%§?%8%1§hfn%§:?g%g%mgﬁﬁketmeen
about 2 m addigen aficbasdand athl clibridd @amy belesarthauabeurtbii mamitss, dh diher

pr esent inveBté.on the addition of base aqd acid ghhori g‘ﬁ i.n the detined
ratios resBPPUMEE 1HP FLHY YLRE %?Puﬁi xTgEe pRA GRevt BYtRe AR ST t he
range of bgfheeeibadfithtsdn ANdn@POBetBedd atRNH?2 ifindRO hA® hboR HDQFInIRE arldn @

range of between about 5 and about 8.5. Consequently, the course of the
reacti on cHnshld ofsepleeflipyntsoni a 6128t PeEWseb dheutof Baytes detbauh 13ddi ti on
toor inp Of monitoring the reaction by neasuring pH of the reaction

m xture. This I's an advantage when pH nust be neasured accurately and

instantaneously in a _ _ .
In various embodiments of the present invention the addition of base and acid

chloride in the defined ratios results in a pH of the reaction mixture in one
embodiment in the range of between about 3 and about 8.5, and in another
embodiment in a range of between about 5 and about 8.5. Consequently, the course
of the reaction can be measured by monitoring the amount of base added in addition
to or in place of monitoring the reaction by measuring pH of the reaction mixture.
This is an advantage when pH must be measured accurately and instantaneously in a

viscous interfacial reaction mixture which may be difficult to accomplish.

The temperature of the reaction mixture during polyester intermediate preparation
may be any convenient temperature that provides a suitable reaction rate and a
polyester intermediate substantially free of anhydride linkages. Convenient
temperatures include those from about 10°C to the boiling point of the lowest boiling
bulk component in the reaction mixture under the reaction conditions. The reaction

may be run under pressure. In various embodiments the reactor pressure may be in the
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viscous interfacial reaction mxture which may be difficult to acconpli sh.
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i ncl udes aphédRafte MAELEpRAER X HestoyaAl Addrtitioos heledride tinkapes shoakdeayboxyl i ¢
acid chloride chain-stoppers and any tri- or tetra-carhqx lﬂc acid tri- or
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noi eti es, and any nono- phenoli¢ chal n-stoppefs and any tri -
t et r a- phenchlptdbchaipsitenpesgend snwric wrn@ya@@rbo&zl@d acithigi-s Qroteéﬂqrcélﬁﬁﬁtdel c

emboai nent SRR RGNS Sy IRRHRR 0wl P Bldl S0P A EpObPRE S b heTE
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1.01: 1. used. The stoichiometric ratio of total phenolic groups to total acid chloride groups is

in one embodiment in a range of between about 1.9:1 and about 1.01:1, in another
embodiment in a range of between about 1.5:1 and about 1.01:1, in another
embodiment in a range of between about 1.25:1 and about 1.01:1, and in still another

embodiment in a range of between about 1.10:1 and about 1.01:1.

The presence or absence of adventitious anhydride linkages following complete
addition of the at least one acid chloride to the at least one dihydroxy-substituted
aromatic hydrocarbon moiety will typically depend upon the exact stoichiometric
ratio of reactants and the amount of catalyst present, as well as other variables. For
example, if a sufficient molar excess of total phenolic groups is present, anhydride
linkages are often found to be absent. In some embodiments a molar excess of at least
about 1% and in other embodiments at least about 3% of total amount of phenolic
groups over total amount of acid chloride groups may suffice to eliminate anhydride

linkages under the reaction conditions. When anhydride linkages may be present, it is
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The presence or absence of adventitious anhydride |inkages follow ng
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adj ustin e xture .in emodi value in a
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at | east onbstauted acdnhatici hiﬂrdo@rbbh&n@étyl '(EhtspHQﬁ@/ bl b]djds’t@d(by afiylb&tviehiehed

aronat i c h q r bon iety. The adj ust ed y conveni ent

met hod, eé@é%ﬁ?} BAPRHY! ana%ﬂlﬂég aﬁé%‘é: ’s%ﬁ@ﬂu%f’élséaq?i@ desadlsam hydr oxi de.
Pr ovi ded the final pH of the reaction mxture is in one enbodinment in a

range of rheliderheapaltpH ofinbe ahRtibn hdxmind i th sOERBHdIAEAPG HBBRgd Bf @ I ange
of betvveen about 7 andpa bout 9, the nethod of the invention in another

enbodi menteirpneherheind ghoubi2 and inraotepmbedigient injaygngmel beswesn abauhi xt ur e
for a tinmg spf hibiheot tﬂeom%%ar&yth@%erﬁ%eﬂlt aﬁdtﬁaserﬁﬂ&?{ﬁl gp' ?nak k@ges.

shoul d any be present The necessary stirring tine epe upon
r eact or c@ﬁmﬂ?gm ttei shep okstirring ﬁh€gl@@¢temrlth1$t‘@|fpr a mlgler atfecienteoplestatyuargy,  t ot al

soLven Yo SR 50, ARMAFSy SO CTROREEEPER P (20,

to those gkiill de@dnd mpon reactor configuration, stirrer geometry, stirring rate, temperature,
total solvent volume, organic solvent volume, anhydride concentration, pH, and other
factors. Suitable stirring rates depend upon similar factors known to those skilled in
the art and may readily be determined. In some embodiments suitable stirring rates
are in a range of between about 50 rpm and about 600 rpm, in other embodiments in a
range of between about 100 rpm and about 500 rpm, in other embodiments in a range
of between about 200 rpm and about 500 rpm, and in still other embodiments in a
range of between about 300 rpm and about 400 rpm. In some instances the necessary
stirring time is essentially instantaneous, for example within seconds of pH
adjustment to a value in a range of between about 7 and about 12, assuming any
adventitious anhydride linkages were present to begin with. For typical laboratory
scale reaction equipment a stirring time in one embodiment of at least about 1 minute,
in another embodiment of at least about 3 minutes, and in another embodiment of at

least about 5 minutes may be required. By this process nucleophiles, such as phenolic,
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the art and may readily be determ ned. In sonme enbodi ments suitable
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be at | easthegmtoust ohelien- Stsnmx@ﬂri@d alomydunel Suring the Teastion xydyi ke sueh @s to
chlori des,Ca gur oP bt lgﬁ)sﬂg p%pt gy (}J%'iﬂﬁér ain ehid& r@@%ﬁ@%l‘é}&gﬁ Qﬁegst%tngg h- add:d

at any time | ng e reacti e SucC east
portion ofstqpokly mérenghesent, @my-@v pIﬂ:p@lt i yohutities yof (65 toeH® mobn s, dasednen

st opper, resent tities of 0.05 to.10 nole %;
basgg on \e@?y%dﬁ’yo%@“ét%iga %P Eg h§§'€§’ﬁﬁ‘ib°8 rﬂ E%Sc’é‘r oD PE MW RSIRHS cas
of nono- phenpbinds Mmdriasehets a(ﬁﬂ(ﬂldh&&ﬁiés@ﬂt}ﬁﬁda@e dicﬁ}lblc@fbod?ﬁc hdid ChRridase
nono- carbox iC acggh%gkorldes and/ or nono-chl orof ornates. Suitable

nmono- phen@P SYHEWﬁ IRéfetde monocyclic phenols, such as
Suitable mono-phenolic compounds include monocyclic phenols, such as
unsubstituted phenol, C;-Cy, alkyl-substituted phenols, p-cumyl-phenol, p-tertiary-
butyl phenol, hydroxy diphenyl; monoethers of diphenols, such as p-methoxyphenol.
Alkyl-substituted phenols include those with branched chain alkyl substituents having
8 to 9 carbon atoms, in which in some embodiments about 47 to 89% of the hydrogen
atoms are part of methyl groups as described in U.S. Patent 4,334,053. For some
embodiments a mono-phenolic UV screener is used as capping agent. Such
compounds include 4-substituted-2-hydroxybenzophenones and their derivatives, aryl
salicylates, monoesters of diphenols, such as resorcinol monobenzoate, 2-(2-
hydroxyaryl)-benzotriazoles and their derivatives, 2-(2-hydroxyaryl)-1,3,5-triazines
and their derivatives, and like compounds. In various embodiments mono-phenolic

chain-stoppers are at least one of phenol, p-cumylphenol, or resorcinol monobenzoate.

Suitable mono-carboxylic acid chlorides include monocyclic, mono-carboxylic acid

chlorides, such as benzoyl chloride, C;-Cy, alkyl-substituted benzoyl chloride, toluoyl
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acids with up to 22 carbon atons are also suitable. Functionalized
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met hacryoyl chloride, are also suitable. Suitable mono-chloroformates
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t ol uene chl orof or mat e, m xt ures St op
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roxy- _substituted

chain-sto er wi.th the

aromati c ﬁrﬁgru (r)etar%r(}) ﬁ%c Qg Sda prg %BS%%@épﬂ’éoeni’dt?P%BP‘ﬁ? b Ipagfe soms of

chl ori de, tlufsdhahﬁ‘stapbiaeﬁh p@m&ﬁiﬂ&b&‘edch@ﬂhﬁﬁﬂuﬁb bdTbRIdddRionr abRAThREIRIFEd to
t he reactign ure afte 1Productr on of a precondensate. In sone

;i
enbodi menfE*AEM 8 enfsode obthe ¢RE-HARMS 1§Pﬁﬁ§ﬁlérmrtbe prastiemmiktyra heforeeact i on
m xture befigiien adadillicARdRE. 3¢ k56neRIbARSntd & least some of the chain-stopper is

added to the reaction mixture during addition of acid chloride. In other embodiments
all of the chain-stopper is added to the reaction mixture during or after addition of
acid chloride. In other particular embodiments chain-stopper is added to the reaction
mixture either continuously or in more than one step or in a single step during the
course of acid chloride addition. In one example of continuous addition chain-stopper
either in liquid or molten form is metered continuously either at a substantially
constant rate or at a variable rate into the reaction mixture during the course of acid
chloride addition. In one example of stepwise addition solid chain-stopper is added in
portions or in a single portion to the reaction mixture during the course of acid
chloride addition. If mono-carboxylic acid chlorides and/or mono-chloroformates are
used as chain-stoppers, they are in some embodiments introduced mixed together with
dicarboxylic acid dichlorides. These chain-stoppers can also be added to the reaction
mixture at a moment when the dicarboxylic acid dichlorides have already reacted

substantially or to completion. If phenolic compounds are used as chain-stoppers, they
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m xture efthét 2CGht 'nUoUSTY or n rore than one step or in a single step
during t hgnotle@uembBodifneatitdfarbl thei tegimddg t ofothe rerctine eotapgy ailyfdrewnt i nuous

addi tion chain-stopper,. either in liquid or,ml.ten,formis .nete

conti nuou§>‘}b\}mé‘it€idhedgr RAlG bﬂ%gf%fh?l? alFty ¢ ahd ¢ A rcgioéldgr “3 ! 'V{/a\ﬁ%gm e rate
into the LARGHEAN KydoWRerthindtbd af1fe COMEEED brodondinsatbloprdligemarkdarei on. I n
one exanpl e of st'epw se addition solid chain-stopper is_added in .portions

or in a siesifled, fhentchain-stepnenanayebe LAt AT LR RCRRRE iUk §MeHARJBIS B aci d
chl ori de a }otlio?{n‘ligdﬂer@&@étﬁ%’\?&éﬁt]hi ¢ acid chlorides and/or
5) as-c

nono- chl orofor ma are use ai n-stoppers, they are in sone
enbodi ments introduced m xed together with dicarboxylic acid dichlorides.
These chaimasitopranmdimentahs metodaefdbe invsntior may £8EPTEPASS s iNGHSIR Oy nonent

when the djcarboxylic.acid dic rl . I r antially
or o corl B it sert SUafsb g NG drRtr (AR CHONRT 12y
30 WD 03/ Q8dWPridE RSP FI0RRRal adrigike facdiedaliphendle Suehbrinchingiagenit.e i n one

enmbodi nent _during the reaction, or i.n . another enbodi efore _the
begi nni ng%‘FlClluH%agrcé% iUSRA BRYHEM RUNHRYES 0 SABLEFY ﬁ‘gb%?%ig?(ﬁg A
hydr ocar bgRs-AQjneici @ishidsioR datildasxycaibpiiu et ronirhydsstasioanhoiati¢syused,
hydr oxy-term nat ed aryl at e-cont ai ni ng, pr econdensate or, ol lioglglneg&glée

desired, téseectiibi Sriellpdurnching %HEU@@H#»O@“ SHppls, Buupgt i Tanount s
toaid combRlicluflhBAMEL 00l BCHlALidwigichibilicabpiiet RIPORLMmRIAL, t he

met hod of nvention may enconpass the inclusion o at | east one

br anchi ng 3sg@nt -leuedphasome t tetdacarboiydical acdd Hettpebloridancl Aondmapidhalengy| i c
acid chloride and/.or trifunctional or hi r..f } I Such

br anchi ng 'SFEAPEXYIG feid ﬁ%‘f%glggaﬁecoér? Mt éulgg(g a?lﬁl{gtgérczhgﬁgle’e%%g?{ln%ﬁ?g 81| n
quant i ti esrofighlr BRASAIY) shiciras ghifroglixaseifl4 Grdimethyl- i, @tri-¢ebydoxyphenyl)-

Sui { abl o BreREng agbArameNel-ade -G MERaBTE PR ARGt | ondr SP T gher

car gﬁrg'r: glgéfdxsipﬁ?éﬁwme%éae, UC NLtAS4 15 HIBRSplengDicthdne] eb(hidiexypheayiy i ¢ aci d
ph’enyl methane, 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-bis-(4-
hydroxyphenylisopropyl)-phenol, tetra-(4-hydroxyphenyl)-methane,  2,6-bis-(2-
hydroxy-5-methylbenzyl)-4-methyl phenol, 2-(4-hydroxyphenyl)-2-(2,4-
dihydroxyphenyl)-propane, tetra-(4-[4-hydroxyphenylisopropyl]-phenoxy)-methane,
1,4-bis-[(4,4-dihydroxytriphenyl)methyl]-benzene. In various embodiments phenolic
branching agents may be introduced first with the dihydroxy-substituted aromatic
hydrocarbon moieties or during the course of acid chloride addition, whilst acid

chloride branching agents may be introduced together with acid dichlorides.

If desired, the polyester intermediate of the invention may be made by the present
method further comprising the addition of a reducing agent. Suitable reducing agents
include, for example, sodium sulfite, or a borohydride, such as sodium borohydride.

When present, any reducing agents are typically used in quantities of from 0.25 to 2
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3,3",4,4" -benzophenone tetracarboxylic acid tetrachl ori de,
1,4,5,8-naphthal ene tetracarboxylic acid tetrachloride or pyronellitic
acid tetraohbosivde, and trifunctional or higher phenols, peralsozs7203
phl orogl uci nol , 4, 6-di methyl-2,4,6-tri-(4-hydroxyphenyl)- 2-heptene,
:]1, g di rre}]hyl |g2 4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tri-(4-

ydr oxyphen -penzene, 1,1.1-tri-(4-hydr v ) et ey
tri-(4- hyH’ioi;eXpr%Sﬁ |o)n_rh%]ﬁ§ 89?nh%g%g-ﬁgl?é@ut%%%%% h)deocQﬁ)%ﬁ moiety. The
2, 2- bi s- [ feadidt Sixtdrelialy Sxy phiapide)arayal dlobxink hgemsogamesodRind glicenatel -
gygr g_xyp?gnylhl 3opr opyl ) -phenol, tetra-(4-hydroxyphenyl)-nethane,

, 6-bi s-(2- hydroxy-5-nethyl benzyl ) - 4- net hyl enol .
2- (4- hydr Bxypprppydisepts, the Palyﬁv%"r %Waﬁnglﬁ |1}’?>Ep8ﬁ%‘i‘?¥?fed from the reaction
tetra-(4- [T%Ztm’éiﬁ&&é%mye'st%féﬁf%ﬁ%ﬂe]syﬂﬂh@ﬁ@Wécoﬂ&Slhﬁé’[ﬁods dre 4vélli lsnown to
[ (4, 4-di hydroxytriphenyl’)met hyl] -benzene. In various. enbqdi rrentfﬁfhenol iC

br anchi ngtlﬁ)gﬁrskiéledrdy the artnand gay daclide one Wi tROTEHECTS Py BFSXYFeEIL St HtCut ed
aromatic dro i efd i t: r i lefdi

20d ¢ on, "IN 105 &F AP ik S5 168 GhY R DB ATt B B e & oot her
wi th aci ddedceibbdrtietiisabave; delsjectig, tieheniptukey éetliquid-higeidnpbisat tepafatiphie

i nvention be made

y. by .t he esent th further i S
addi tion 30SHNE &&eﬁgﬁaw&&@ﬁ? Wﬁ)éu‘?’aﬁgrbarnéﬂ&ead@@ftﬁ601519%8? éggﬂ]é@ ué(}%, 64.%}
ex ng;)reészg?gﬁﬁ@ bidl i n obfanit bad alydbsiried lsinfzihalﬁﬁ/eﬁ prkicipitaliog Glyyaiuede.

, any reduci ng agents are typi ) in.
T anms oo hemoso S Sobls il TR B Ty 1o
di hydr OXy‘eﬁéiQ;rﬁfe! tLHtBCIRY QB o H%EER8 26 BaRIMBh&bY -isoPASpanbE aigslatig Mhet ur e
may al so conprise a netal chelating agent such as sodium gluconate. In
sone enbodésubtintespretipitated; aed deying i emevgiresidnalsglveris b soiled edntsppigictne

reaction .m xture before co ﬁ‘]?;ll% : i ofet hods
are wel | ﬁ‘ﬂ&'\fﬁer_tg)prf ﬁeoeggo § ﬁﬁﬁ%"é‘g&‘ﬁﬁk{%ﬁéﬁgr aﬁgﬁ{r%%ﬁlé%g %@gggér%;%lro mem)r e
steps of @ﬁddlaﬂ‘sli§@tfveﬂrpo@§ibltemithcrdt>ld>ssrcﬁ, yiéldrorepaitplie thé bjidraxytesasnatethe of an
inorganic acid or an grganic acid as described hereinabove; subjecting the
m xture td’omeaf@ifﬂl-t?rp’(‘f@} ‘phase separation; washing the organic phase \g/]\,ith
wat er and/or a dilute acid such as at |east one of an inorganic acid or an

gg Q?Ei c agh?aﬁ}%&e&;ﬁbb@ﬁﬁnh%@ipwﬁ@we;in’@:hﬁedliaﬂet ataiyn genimin Uisu adlutioetfoods such
roug reatment with water or anti-solyvent precj.pitatjion wt for
exanpl e, #HPIABYHATOAE KICRS %Pﬁ%i‘ﬁféﬂu}areﬁ“%é}ﬁigp?méﬁﬁ/e{}{”%i ’é‘geﬁ#a@ﬁgﬁ%ﬁc{}én
| solating LG erd® sl D8 Pintat8Siated Reht&ll ¥hdIG (vateh SRBMStle Sirgasad
solvents. Tt 1s also c n?errpl at ed,
solvent is carried on to subsequent process steps such as phosgenation to prepare

block copolyestercarbonate.

In another embodiment of the invention a polyester intermediate is prepared by a
transesterification reaction in the melt by combining at least one dihydroxy-
substituted aromatic hydrocarbon moiety with at least one diester of a dicarboxylic
acid. In a particular embodiment of the invention a resorcinol arylate-containing
polyester intermediate is prepared by a transesterification reaction in the melt by
combining at least one 1,3-dihydroxybenzene moiety with at least one diester of a
dicarboxylic acid. Suitable dicarboxylic acid diesters include those with structures
corresponding to dicarboxylic acids which are formal precursors for dicarboxylic acid
dichlorides described hereinabove. In one embodiment dicarboxylic acid diesters are
diaryl esters derived from a dicarboxylic acid and a monohydroxy aromatic

compound, wherein aromatic moieties are monocyclic or polycyclic aromatic
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however, to proceed to a subsequent process w thout acidification or phase
separation, and this is often possible without |loss of yield or purity in
t he hydr owp-os@savunat ed pol yester internediate. |n anot hercamnsosioTzent t he
pol yester internmediate may remain in solution for subsequent process

steps. In a particular enbodinment the entire interfacial reaction mxture

conpri si n%(ﬁgi!lé/se h%rart-ﬁc%ia?regﬁ)%id%&tst Hﬁl%ﬁ&ive%g%lé@%f%ﬁ%%@yﬁ ia@i'd%iﬁ{y ani ¢
solvent is carried on to subsequent process steps such as phosgenation to
prepare lekieeknmgpanysseemoardyoliataeomdtiv ditetbosylie mbidddinghtestefs sheh afhivent i on

a polyestey internediate is.pre ed by a_ transesterifjcation reaction in
Che el T SPrebsR sy B SRR Ry of it TaTeh [ ey Shhd BRS

hydr ocar beRrigRieky owigolyc3tlid eashat@n@icdiesyes aefd disgylcesdroxyikh cas Agedl. In a
particul ar enbodi nent of the invention a resorcinol aryl ate-contai.ning

pol yest er Hohicaplirefioarsicdicagiaxytie aedisiery] estetn sisiding PaRiEaldns f@akes'Sn in the
mel t by qu'Eg(? 'ﬁgﬂggaﬁc Lr%ﬂﬁﬁf: %eﬁeséhglhg%%rlgﬁpgwﬁn&té@'oPtb}bh\éh}tllrﬂiﬁtyl | east

one diester i carboxylic acid. Suita I carboxylic acid diésters
i ncl ude t leose oii tivigies dt the fermdar rresPohdYneAtQAd), cerdseinyhi endAdgrani ch
are formal. precursors_for. di carboxyli L, dic ride SCr i

her ei nabodﬂ&pleﬂéje ’ﬁé’ 8%%3516%({&%%%? b‘%‘)@%é chea{gllndgh?est el(rgs%g}]oe aln%?éa%re I
esters gem;?hmd(yﬂémm@_,disc,aﬂﬁwyﬂ;d)g, acOq afRl® @ (rORpby RN -amdreedin ® -
conpound, erein ar [ ieties are ponqcyclic or polycyclic aromatic
32 WO 03/ G@?@E@GQD@%NﬁJgg‘i?M@y{’nliﬁ?‘?tr}’leéﬂg‘rﬁj Baopdkagt. Pl aonenRLt

i |1 ustratiyecandirasl@ycBhkal box¥bhe pagicifliAbddim&fs o ciay Hempfit se
monocyclic aromatic dicar bgﬁl ic acid diaryl esters such as diaryl

i sopht hal atiearbetydicy| aciér efintvhalestess cPmPHSs r tipheaybmh4odiaryldicarboxylate,
chlorine-s i G 4-der j *Se] gl oJo1 B i @Bt i ic acid
di aryl estOH setngtelttﬁ]e?g‘é‘l gﬁé@éﬂédﬁ% (1:%}% i codéglge)ﬁ %s:ugfo I %’g‘ra tt()i%)a%lﬁicgﬂ%g%wﬂi aryl
esters i nalipicingtketvapht, diadieryblicirboxllatest ediphenylnikBde-pdf dimyygldicerbaxplatet i ¢

noi eties ipcludjing biaryl .diaryl.esters or biphenyl di.aryl st er,, ,,0r
Toi ot o5 SHBIeITgpsis A Attt RSt PRk Eipmeng e
i ndependerdihrylBéoB&yife M0l GlapBialdte dedryligchrbudykite] antl ¥ naphtbdled®28H Kyl ene,
hal oal kyl ene, -0-, -S-, -SO, -S2-, -CO ,-(51)1:3)&5%:?)-,1 or -(R 33 N,
wher ei n” RidBaryidisasboodate and ppphthalepest Zydiaryigarborylate; 01 helloggnyop ghlorine-
hal oal kar yd,nsethiali kiskivatirl Q@& blycyclic aromatic dicarboxylic acid diaryl esters. In
other embodiments dicarboxylic acid diesters comprise alkylene dicarboxylic acid
diesters, and in a particular embodiment alkylene dicarboxylic acid diaryl esters,
wherein alkylene groups comprise in various embodiments Cs.po straight chain
alkylene, Cs.o0 branched alkylene, or Cs.99 cyclo- or bicycloalkylene group. In some

particular embodiments the aliphatic dicarboxylic acid diester is selected from the

group consisting of diphenyl sebacate and diphenyl cyclohexane-1,4-dicarboxylate.

In some embodiments dicarboxylic acid diesters comprise mixtures of any
combination of the foregoing alkylene, monocyclic and polycyclic aromatic
dicarboxylic acid diaryl esters in amounts to provide proportions of structural units in
the polyester intermediate as described hereinabove. In various embodiments diaryl
esters comprise diphenyl esters and are derived from phenol. In other embodiments
diaryl esters comprise those derived from monohydroxy aromatic compounds
comprising at least one electron withdrawing group ortho, meta, or para to the oxygen

substituent of the monohydroxy moiety. In another embodiment diaryl esters
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cycl oal kyl, or hal ocycloal kyl. In sone particul ar enbodi nents pol ycyclic
aromatic dicarboxylic acid diaryl esters conprise

bi phenyl -wop43/08k9a¢ yI di car boxyl at e, di phenyl et her -4, 4' - di acyhusozenboxyl at e,
di phenyl sul f one-4, 4' - di aryl di car boxyl at e,

di phenyl ket one- 4, 4' - di aryl di car boxyl at e,

di phenyl sul fide-4. 4" -diaryd di . ‘o t least

di phenyl e HEHE til,bif‘ ‘?‘?{%Vé%%iyéf‘g? g@@gg%ﬂlog% E‘f"“&?t%h"e"r‘?‘ﬁ Oél |ng?1 f%?grﬁ%?%gnee-a S4 4" -

di aryl di candetectah ewithdrawaiphigtabeathaioarpdralito athb oxpigan eubstiteint agf the
N
deri vati vegnpf nx%ﬁblgrdﬁ&l)b’cé/rﬁhiaﬁc akempbirdsdicoaiphiey! iat ekl clieargibctemters. In
ot her enbodi nents di carboxylic acid diesters conprise alkylqualicarboxylic
acid di estibdmwinndroww Qrthararn papdp BASERR POt Sfethgi BR %Ye aci d
di aryl ester ' e. QL REXY. EaMalk ,eahRdiyIent s
C3_20 st rgéf}oéﬁy sg%gfeﬁ%%% nogl,B C@%%%p%?g%g&g% a)lqtiylaeng,ﬂ%bfy.m- 20 yl(1:r§cl 0- or
bi cycl oal kylogrgamyy, ang nitre, avmeixtpas thaediar Ineatndbirnembadimpet dipfybieatersc

di carboxylic acid diester,i.s selected fromth LSt

di phenyl ~ S8HRES: Oéﬁgleﬂ}’iﬁngﬂm m@?@%ﬁ% a%ré)- atﬁ%ﬂ{éo%;dggég{lgﬁté& Iﬁ?’%ﬂ g%me

embodi menisoui CasnbiRig | of aeidridnesicyphaniypr ¢-sabamethok gsethflpaenol, o-

conbi nati on_of the foregoing al kyl ene, no ?c cJic,and pol.yc @%ic aromatic

di car boxy lcpoaBPHyRIcRPly P-@EIWFoRHPheRBl: rﬁ’f‘[s]1 ?%P{ﬁ i(ﬁ@ﬂﬁ?}&}%ﬁ&? T

structur alcallﬁgfgﬁéglohg%he‘ilep,o%%’c%%ﬁﬁﬂkyf)lﬁgn%[,rﬁﬁ@bfﬂi@(oj}?&naﬁsCl’i bed herei nabove.
odi ts d ip

In various e iaryl estérs conprise henyl esters and are
derived from phenol. In other enbodi nents djaryl esters conprj.se those

derived f doreomsnonbertioeytsarematic dieaharalingsid d5EYr $336T8 FORPTISE APheT)

el ectron w i NQ: p ta, r t hepAXHIBP bStbst i t uent
of the m%o%@g{a%\ﬁ%} ﬁgiﬂé% t%éélg%é%tﬁ’gr&eﬁg%%?&nem&%ﬁar;IE esters 33 WO

03/ 082949 iREhtHABAS AOY RAShtlcdatp mid eticshoae be grisvrtd Forohe maasd Ry oot 258 onati c

conpounds conpr. sing at | east ng, el ectr i L. i r or para
to the ox?éeégﬁngtslﬁb"s‘?&?ﬁw ongQphﬁaﬁ%tﬁgﬁrfaﬁtg%l\é%ﬁg?%% V. Egﬂlg%j%gmgrigﬁbodi nent
di aryl estgr B misRlihbes thed@iblar edtio f sfofsopithalatedtoo xereitiatatt i is dompounds
conprising at |east one electron wthdraw ng group ortho or para to the
oxygen su '?ﬁﬁbﬁ?d6$mFW@”ﬁHﬁBHV@?BQV““ﬁﬁ%%?glseIected from the group

consi sting of carboal koxy, carboaryl oxy, carboaryl, halo, cyano, and
nitro, andyMpst 4REslihHBRr 88fmolP rafobheaihyarRgdubRnttediasnhtice Bydbsarbon

moiety employed to dicarboxylic acid diester employed is greater than 1:1; in another
embodiment in the range of between about 1.01:1 and about 1.90:1, in another
embodiment in the range of between about 1.01:1 and about 1.25:1, and in still

another embodiment in a range of between about 1.1:1 and about 1.2 : 1.

The polyester intermediates made by the present methods are substantially free of
anhydride linkages linking at least two mers of the polyester chain. In a particular
embodiment said polyesters comprise dicarboxylic acid residues derived from a
mixture of iso- and terephthalic acids and dihydroxy-substituted aromatic
hydrocarbon residues derived from at least one resorcinol moiety as illustrated in

formula (XIII):
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conprise those derived from nonohydroxy aromati c conpounds sel ected from
the group consisting of o-carbonet hoxyphenol, o-carbonethoxynethyl phenol,
0- car boewbasygivenol , o- car bopr opoxyphenol , o-chl or ophenolPCT/US03/07203

o- car bophenyl phenol, o- carbophenoxyphenol, o-carbobenzoxyphenol, and

o-ni trophenol. In some enbodi ments aromatic di carboxylic acid diaryl esters
conpri se di phenyl isophthal ate, diphenyl terephthal ate, or m xtures
thereof. Either or both i sopht hal atee and terephtyhal ate npieties nay be
present. For the nost paft, both are pfesent i lar ratio of

i sophthal ate to tereph O .2-5.0:1. In another
enbodi ment the nolar ratfo ofl isopjpt hal at © | ate i s about
0.4-2.5:1, and in anothe t abou : .5:[1l. In one enbodi nent
the nolar ratio of di hydnoxy-s ituted ar tic hydrocarbon nvoiety

enpl oyed to dicarboxylic §cid di estRer enployed is gater than 1:1; in
anot her enbodi nent in the range of between about 1.01:1 and about 1.90:1,
i n anot her_ enbaodi nent in the range of between about 1.01:1 and about
1.25: 1, ad@Rlad&lil)  anot her enbodinent in a range of between about 1.1:1
and about 1.2 : 1. The polyester internedi ates nade by the present nethods

are subst gifeh@h Ryisfak ®Rst0dne ANty JailEeof holk@aes ib 0K iang ndds dt @ast adowpsmer s of
t he polyester chain. In a particular embodi nent sai d poggesters conpri se

di car boxylh yazeysEnthesimenss nderero aad ay isrhebvechabpuirbanst aboyh30Q Jdremeglaipht hal i ¢
aci ds and di hydrexyn sy %B't&ﬂé#)ﬁtﬂalg{eoi ofie efhb Hfﬁ%‘f ?rg?rgr% 2 %%u ghsved from

at | east one reso C|no% nolety as I ustrate X)) 34 WO
03/ 082949 4RCT/ WSARHtHF2Bbodmett 11D al rang€ ofFarb,ouMO 4:b|5rﬂ1,|laald(im $til) anptbeein R i s
at | east on f C1.12 alk§¥ B?;oggg, nis 0-3, and mis at |east about

I n varfTHes R g4t st ﬁ‘*% di'5>dhd mis between about 4 and about
300. The nolar ratio of isophthalate to terephthalate is in one enbodi nent
i n a rangdn@hothbooft itderdBodiments the present invention comprises thermally stable block

copolyestercarbonates comprising polyester block segments in combination with
organic carbonate block segments. In one particular embodiment polyester block
segments comprise resorcinol arylate-containing chain members. The segments
comprising polyester chain members in such copolymers are substantially free of
anhydride linkages. Substantially free of anhydride linkages means that the
copolyestercarbonates show decrease in molecular weight in one embodiment of less

than 10% and in another embodiment of less than 5% upon heating said

copolyestercarbonate at a temperature of about 280-290°C for five minutes.

The block copolyestercarbonates include those comprising alternating arylate and
organic carbonate blocks, as illustrated in formula (XIV) for a particular embodiment
wherein dicarboxylic acid residues are derived from a mixture of iso- and terephthalic
acids and dihydroxy-substituted aromatic hydrocarbon residues are derived from at
least one resorcinol moiety, wherein R is at least one of C;.;2 alkyl or halogen, n is 0-

3, and R’ is at least one divalent organic radical:
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4.0:1, in another enbodinent in a range of about 0.4-2.5:1, and in stil
anot her enbodi nent in a range of about 0.67-1.5:1. In another of its
enbodi merwe olog29py esent i nvention conprises thermally st alpica/ushaaieos
copol yest ercar bonat es conpri sing pol yester bl ock segnents in conbination
with organic carbonate bl ock segnents. In one particul ar enbodi nent

pol yester block ,segnents conprise resorciynol ary}ate-contaiing chain
menbers. The se [ [
copolynmers are
free of anhydri
decrease in nol bes§o+t
anot her enbodi aid copol yegtercarbonate
at a tenperatur m nujes. The blo
copol yest er car bonat es |ncﬁude t hose conprlsmhg alternating afyPate and
organi c carbonate bl ocks, as illustrated in formula (XIV) for a particular
errbodlnentF o dlcarboxylic acid residues are derived froma m xture
of iso- and ter ‘%% %alic aci ds and di hydroxy-substituted aromatic

hydr ocarbon resi dues are derived fromat |east one resorcinol noiety,

wher ei n R Insvaaious eabodmmtotheCirylbZe dldcks have hadeggenof poliymeﬁzatﬁm @), R5 is

at | east one d| ent organic, radical. 35 03/ 08294 03/07203 O (:
S RO v p PSRl Rl A S Sy d e it BB 1B A0 PP RO BhDeR T Abve
degree of 19@&%6@ 1} iPAn¢tHE) embb&iRleAs At RdeY dbdut 20 ameuﬁ@@@ounmt of at
| east about , in anot her enbodi nent of at | east about i n_anot her

enbodi nentenaho dpented Aborih it 590 I seme wmbodjments gt iset leaéhﬁ'mtr%em ofifer about
30-150. In %gleg‘sq @Jﬁuﬂ ﬂ) A 1?xtstﬂle%ﬁ‘1§ér ARUImehts 5%11‘9?26%0 grbadl ment s

at | east about 10 a in still other di nents about 20-300. In other
enbodi mentenbadirenth et wé@mmhounm amijalambljﬂ Sthe Db ef the Qigam‘hearboWﬁl c

car bonat e bIocks n h i i t.le bout 1,
i n anot herblOCkrsrb re£e%f %§ é’asst }a{lbglhet e%‘,bo:aln %ﬁo H%%ge%%&%l ?r"eﬁl% ag'tg{qegast
about 10, @iﬂd)dllrﬁelﬁtatllbast ahoithgrmemoﬂﬂr rEbbdamtitat 2s2but 110, etdér still

enbodi nent s has_.a val ue in nge of . .
anoH]er embodiment about 2%—50%. g"l ot%er embodiments p has a value in a range of

opolyestercarnona es show

between about 20 and about 50. Within the context of the invention "alternating
carbonate and arylate blocks" means that the copolyestercarbonates comprise at least
one carbonate block and at least one arylate block. In a particular embodiment block
copolyestercarbonates comprise at least one arylate block and at least two carbonate
blocks. In another particular embodiment block copolyestercarbonates comprise an
A-B-A architecture with at least one arylate block (“B”) and at least two carbonate
blocks (“A”). In another particular embodiment block copolyestercarbonates
comprise a B-A-B architecture with at least two arylate blocks (“B”) and at least one
carbonate block (“A”). Mixtures of block copolyestercarbonates with different

architectures are also within the scope of the invention.

In the copolyestercarbonates of the present invention the distribution of the blocks
may be such as to provide a copolymer having any desired weight proportion of
arylate blocks in relation to carbonate blocks. Different applications may require
different weight proportion of arylate blocks in relation to carbonate blocks. In some

embodiments some injection molding applications may require from 5 to 60 % by
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bet ween about 20 and about 50. Wthin the context of the invention
"alternating carbonate and aryl ate bl ocks" neans that the

copol yestwpaankmaat es conpri se at | east one carbonate bl ech/saslords | east
one arylate block. In a particular enbodi nent bl ock copol yestercarbonates
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ratio of i fnotiﬁg topg%ln?ct (%rﬁgna%eetglgapst, Q&Ih & ini fgr&nﬂa ?Q?V) is independently a divalent
organic radical. In various embodiments said radical is derived from at least one
dihydroxy-substituted aromatic hydrocarbon, and at least about 60 percent of the total
number of R® groups in the polymer are aromatic organic radicals and the balance
thereof are aliphatic, alicyclic, or aromatic radicals. Suitable dihydroxy-substituted
aromatic hydrocarbons include all those described hereinabove for use in the

synthesis of the hydroxy-terminated polyester intermediate.

Depending upon whether or not any unreacted dihydroxy-substituted aromatic
hydrocarbon is present in the reaction mixture remaining from the synthesis of
hydroxy-terminated polyester intermediate or is added to the reaction mixture
subsequently, R® in the carbonate blocks of formula (XIV) may consist of or at least
partially comprise a radical derived from at least one dihydroxy-substituted aromatic
hydrocarbon used in the synthesis of hydroxy-terminated polyester intermediate. In a
particular embodiment depending upon whether or not any unreacted 1,3-

dihydroxybenzene moiety is present in the reaction mixture or is added to the reaction
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enbodi nent in a range of about 0.25-4.0:1, in another enbodinent in a range

of about 0.4-2.5:1, and in still another enbodinent in a range of about
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which is the same as and at least one of which is different from any 1,3-

dihydroxybenzene moiety in the polyarylate blocks. When a mixture of R’ radicals
derived from dihydroxy-substituted aromatic hydrocarbons is present, then the molar
ratio of dihydroxy compounds identical to those present in the polyarylate blocks to
those dihydroxy compounds different from those present in the polyarylate blocks is
typically ~ about 1:999 to 999:1. In some particular embodiments the
copolyestercarbonates comprise carbonate blocks containing a mixture of R> radicals
derived from at least one of unsubstituted resorcinol, a substituted resorcinol, and
bisphenol A. In other particular embodiments the copolyestercarbonates comprise
carbonate blocks containing a mixture of R’ radicals derived from at least two of

unsubstituted resorcinol, a substituted resorcinol, and bisphenol A.

Diblock, triblock, and multiblock copolyestercarbonates are encompassed in the
present invention. The chemical linkages between blocks comprising arylate chain

members and blocks comprising organic carbonate chain members (as illustrated for
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copol yest ercarbonate conpri ses carbonate bl ocks containing a m xture of R5
radi cal s derived from di hydroxy-substituted aronmati c hydrocarbons, at
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A. In other particular enbodi ments the copol yest ercarbonates conprise

car bonat e bl ocks cont ai ni fig m xture of R5 radicals derived fromat | east
two of unsubstituted res@rcthol, asubstgtuted resorcinol, and bi sphenol
A. Diblock, triblock, andSmul+i 2L opc”yestercarb nates are enconpassed
in the present invention? The (d | C-hkager™oetgreen bl ocks conpri sing
arylate chain nenbers and bl oc Jri sing organi cgcarbonate chain
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copol yest ercar bonat es conpri sing chain nmenbers derived froma m xture of

i so- and Q&Pﬂl c acids and di hydroxy-substituted aromatic hydrocarbon
resi dues derived om at | east one resorcinol noiety) may conprise at

| east one of (a) an ester |inkage between a suitable dicarboxylic acid
resi due of amih(barychdtoeatedingtge bawderam dipBeirRB +&idunofd yesafcimmb anlganmatety

carbonat e 9 8 ke CEXHILS, B LRl 8%t T ROy RGE ™ P

(XVI), wherein R and n are as previously defined:

I
*E—O = o—c—o—%-

NX

R
Formula (XVT)

The presence of a significant proportion of ester linkages of the type (a) may result in
undesirable color formation in the copolyestercarbonates. Although the invention is
not limited by theory, it is believed that color may arise, for example, when R’ in
formula (XIV) is bisphenol A and the moiety of formula (XIV) undergoes Fries
rearrangement during subsequent processing and/or light-exposure. In a particular
embodiment the copolyestercarbonate is substantially comprised of a diblock
copolymer with a carbonate linkage between an arylate block and an organic

carbonate block. In another particular embodiment the copolyestercarbonate is
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Formula (XV) and (b) a carbonate |inkage between a di phenol residue of a
resorcinol arylate noiety and a --(C=0 -0 noiety of an organic carbonate
noi ety aswehomsedyn fornula (XVI), wherein R and n are asPOTdsod by
defined: O--o0 Il Rn Fornula (XVI) The presence of a significant
proportion of ester |inkages of the type (a) may result in undesirable
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B-A-B triblock ester-carbonate-ester copolynmer wth carbonate |inkages
bet ween the organi c carbonate bl ock and the aryl ate end-bl ocks. M xtures
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di hydr oxy- substl tut ed arorratl ¢ hydrocarbon residues “derived fromat | east

wherein R is at least one of Cy.i3 alkyl or halogen, n is 0-3, Ar is an aromatic moiety,
and each m independently is in one embodiment at least about 4, in another
embodiment at least about 10, in another embodiment at least about 20 and in still
another embodiment about 30-150, and the arylate structural units are as described for
formula (X) above. In some embodiments Ar comprises a hydroxyphenol residue
derived from a dihydroxy-substituted aromatic hydrocarbon moiety (such as a 1,3-
dihydroxybenzene moiety) or an aryloxycarboxyphenyl residue derived from an
aromatic dicarboxylic acid diarylester. In other embodiments arylate blocks in
formula (XVII) may be terminated, for example with a mono-phenolic moiety such as
a mono-phenolic chain-stopper. Copolyestercarbonates comprising formula (XVII)
may arise from reaction of hydroxy-terminated polyester intermediate with a
carbonate precursor in the substantial absence of any dihydroxy compound different

from the hydroxy-terminated polyester intermediate. In other embodiments the
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architectures, for exanple as described herein yest ercar bonat es of
the i nventiftsamediatepare pamimized Qndeﬂ@nﬁmmemydfmncn%gﬂoypsmacemmlem medi at es

prepared By, ARHAADS 8hidt RftelnfbENALd qﬂw@ngve %?t Q\;&?%}g n?olecu?%slt\%etléﬁggcf at es

hydroxy-termnal sites on chalns. nt's sai
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concentration is
wei ght ~av é?%lggﬁﬂfg}’vékgmsam R slﬁbo‘é%em 05@1?9@& @P@% éo shadth Q!& iprenether
enbodi menten®oditherdt@28bod10W0099 QoorltB BB Rfnother embodiment of about 16,000

to about 25,000, and in another embodiment of about 18,000 to about 22,000. In
some embodiments said intermediatesv have about 300-1500 ppm carboxylic acid end-
groups. In other embodiments said intermediates have about 2-37,000 ppm phenolic
hydroxy end-groups, and in still other embodiments about 2400-9700 ppm phenolic
hydroxy end-groups. The polyester intermediates have in many embodiments a higher
concentration of phenolic end-groups compared to carboxylic acid end-groups.
Carboxylic acid end-groups may be present, for example, through hydrolysis of acid
chloride groups under the reaction conditions and as adventitious acid groups present

in dicarboxylic acid dichloride starting material.

In one embodiment of the invention thermally stable copolyestercarbonates may be
~prepared by reacting said hydroxy-terminated polyester intermediates with a
carbonate precursor, often in the presence of a'catalyst. In another embodiment
thermally stable copolyestercarbonates may be prepared by reacting hydroxy-
terminated polyester intermediates with a carbonate precursor and at least one
dihydroxy-substituted aromatic hydrocarbon, often in the presence of a catalyst. In

one particular embodiment thermally stable copolyestercarbonates may be prepared
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dimethylaminomorpholine, or a phase transfer catalyst, most often a quaternary

ammonijum salt such as tetrabutylammonium chloride or bromide or
tetrabutylphosphonium chloride or bromide. Mixtures of such catalysts, especially

mixtures of trialkylamines and tetraalkylammonium salts, may also be employed.

In various embodiments of the invention at least one dihydroxy-substituted aromatic
hydrocarbon different from hydroxy-terminated polyester intermediate may optionally
be present in the reaction mixture. When present, at least one dihydroxy-substituted
aromatic hydrocarbon different from hydroxy-terminated polyester intermediate may
be introduced into the reaction mixture for copolyestercarbonate synthesis through
any convenient method of combination. In one embodiment at least one dihydroxy-
substituted aromatic hydrocarbon may be present as unreacted dihydroxy-substituted
aromatic hydrocarbon from the polyester synthesis. In one particular embodiment at
least one dihydroxy-substituted aromatic hydrocarbon may be present as unreacted

1,3-dihydroxybenzene moiety from resorcinol arylate-containing polyester synthesis.
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Suitabl e water i scible solvents include those described herei nabove in
the preparation of hydroxy-term nated pol yester internediates. In one
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reaction V\ﬂehqgin%l?é’, ggg %ts%cc?rll’degiﬁglc?rg;y-lsgbs%? tgA Xr%ic'r;[a 1rc %%ﬁ%%gr%%g is added before
or during reaction with carbonate precursor in copolyestercarbonate synthesis. In
another particular embodiment a molar excess of 1,3-dihydroxybenzene (relative to
total moles acid chloride species present) is employed in polyester synthesis, in which
case there may be some unreacted 1,3-dihydroxybenzene remaining, and bisphenol A
is added before or during reaction with carbonate precursor in copolyestercarbonate
synthesis. The amount of any dihydroxy-substituted aromatic hydrocarbon moiety
(such as 1,3-dihydroxybenzene moiety) remaining unreacted from polyester synthesis
is in one embodiment less than about 98 mole %, in another embodiment less than
about 96 mole %, in another embodiment less than about 80 mole %, in another
embodiment less than about 60 mole %, in another embodiment less than about 40
mole %, in another embodiment less than about 30 mole %, in another embodiment

less than about 15 mole %, in another embodiment less than about 10 mole %, and in

still another embodiment less than about 5 mole % of the dihydroxy-substituted
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D o ey B, A RGBS T o
di hydr oxy-abobist 10%ataad aboot@00%, in another embodiment in a range of between about
110% apd about 170%, and in another embodiment in a range of between about 120%
and about 150% of the stoichiometric value based on total hydroxy groups. Hydroxy
groups are those in hydroxy-containing compounds which comprise hydroxy-
terminated polyester intermediate and any dihydroxy-substituted or monohydroxy-
substituted aromatic hydrocarbon different from hydroxy-terminated polyester
intermediate that may be present in the reaction mixture. The phosgene rate of

addition may be substantially constant or variable.

In various embodiments of the method of the invention base is introduced into the
reaction mixture simultaneously with phosgene addition. In certain embodiments base
and phosgene are introduced simultaneously to the reaction mixture at a substantially
constant molar ratio of base to phosgene. This molar ratio may be in one embodiment
in the range of between about 1.8 and about 2.5 mole base per mole phosgene, in

another embodiment in the range of between about 1.9 and about 2.4 mole base per
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hydrocarbon noiety initially present in polyester synthesis. In another
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within the specified bounds as may readily be determined by experiment. In some
particular embodiments the rate of addition of both base and of phosgene is increased
either continuously or in more than one step or in a single step during the course of
addition. In other particular embodiments the rate of addition of both base and of
phosgene is decreased either continuously or in more than one step or in a single step
during the course of addition. When the total amount of phosgene has been delivered,
the phosgene may be shut off and, if necessary, base may be added in an amount that
is sufficient to achieve a final pH target, which is in many embodiments in the range

of about 5.5 to about 11.5, and in some embodiments between about 7 and about 11.

It is also within the scope of the invention to monitor the reaction pH and to adjust the
molar rate ratio of base to phosgene during the course of phosgene addition in order to
avoid excessively low pH excursions (for example, a pH below about 5 to 6). This
may be done for safety reasons. If desired, the molar rate ratio of base to phosgene

may be momentarily increased in some embodiments to a value in a range of between
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flowrate ratio over the course of the phosgenation, wherein the molar flow
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Tt is sometimes desirable to conduct a post-reaction phosgenation step after the initial
phosgenation process is completed. Such a step may be conducted for example
because the initial phosgenation reaction is judged to be incomplete based on a
qualitative or quantitative analysis of a sample of the product. For example, the
product may show unreacted phenolic hydroxy groups. Appropriate analytical
methods, such as those for detection of unreacted hydroxy groups, are well known to
those skilled in the art. Post-reaction phosgenations may be conducted under
conventional pH control or under controlled ratio base addition. If controlled ratio
base addition is employed, the molar ratio may be in various embodiments in the
range of between about 1.8 and about 4.0 mole base per mole phosgene. The amount
of phosgene added in any optional post-reaction phosgenation is in one embodiment
in a range of between about 1% and about 25%, in another embodiment in a range of
between about 2% and about 20% , and in another embodiment in a range of between

about 5% and about 15% of the stoichiometric amount based on the hydroxyl groups
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about 2.5 and about 4 in order to bring the reaction pHinto the desired
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4 nol e base_ per osgene npunt phosgene, added in any
optional §BRedimeRef %Ae%he%%ﬁ% ﬁﬁ%ﬁ@%%%@%ﬂrh@mt herj enbodigEe” of
bet ween apout)eds0.8ek @emt&f 1612 })hds%el?dqé’édi‘@én GADAGILEE Binbbdinfnt 8NHCIeN
bet ween about 2% and about 20% and i n another enbodi nent in a range of
bet ween about 90% of total phosgene addmon in another embodiment of at least about 94% o
total phosgene addition, in another embodiment of at least about 98% of total
phosgene addition, and in another embodiment for greater than 98% of total phosgene

addition.

The block copolyestercarbonate may be used in solution or transferred by any
convenient procedure to some other solvent for use. In some embodiments the
copolyestercarbonate is recovered and isolated from solution by conventional
procedures. These may inciude, for example, at least one step selected from the group
consisting of anti-solvent precipitation, washing, drying and devolatilization-

pelletization or film formation via extrusion.

Block copblyestercarbonates made by the method of the present invention have in one
embodiment less than about 100 ppm, in another embodiment less than about 50 ppm,

and in still another embodiment less than about 20 ppm phenolic end-groups. Said
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about 5% and about 15% of the stoichionetric anount based on the hydroxyl
groups 46 WO 03/082949 PCT/ US03/07203 initially present prior to the
initial pWwolgesmt® on. I n sone enbodi nents an arbitrary amoantSo®h7203
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dryi ng aneukseq@siayi | i zati on- pelletization or filmformation via extrusion.
In the methods of making copolyestercarbonates in the present invention there may be
present following phosgenation some polyester intermediate which is not covalently
bound to a carbonate moiety. For example there may be present in the phosgenation
reaction mixture at least a portion of polyester intermediate possessing end-groups
which are not reactive with carbonate precursor. Illustrative examples of such end-
groups may include carboxylic acid or carboxylic acid chloride or end-capped species
without any functional group. Therefore, in another of its embodiments the present
invention comprises a method for making the copolyestercarbonates of the invention
in combination with a polyarylate containing structural units comprising those of the
polyarylate blocks in the copolyestercarbonate, said polyarylate being made in the
same process as said copolyestercarbonate. When it is desired to isolate substantially
pure copolyestercarbonate, then the level of said polyarylate present in
copolyestercarbonate is in one embodiment less than about 20 wt.%, in another
embodiment less than about 10 wt.% and in still another embodiment less than about

4 wt.% of copolyestercarbonate. In particular embodiments the level of said
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Bl ock copol yestercarbonates nmade by the method of the present invention
have in one enbodi nent | ess than about 100 ppm in another enbodi nent |ess
than abouwo30/0gg9ne and in still another enbodi nent |ess tlaarusabouns 20 ppm
phenolic end-groups. Said 47 WO 03/082949 PCT/US03/ 07203 copol yners
contain in one enbodi nent | ess than about 50 ppm and in another enbodi nent
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enbodi meng, g g ds GROKYREN S U 36 BBARISBSWHEAVES thatbapydiiien aithdherethagndeup
concentration in a range of between O ppm and about 100 ppm The

concent r abdingpdyayiboxylic  acid end-groups in the copol yestercarbonates
is typically less than that present in the hydroxy-term nated pol yester
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t hose of c@@prises the asa?do go%% yeisitterecar %rr]lgt%ls n%nngco%%girlﬁ;[}olfllr %ithu n.':|1tt YeasO Bl S' N9
polycarbonate, said polycarbonate being made in the same process as the carbonate
block-forming step of said copolyestercarbonate synthesis. In a particular embodiment
a polycarbonate is formed containing structural units comprising those of the
polycarbonate blocks in the copolyestercarbonate. In another particular embodiment
a polycarbonate is formed containing structural units comprising those of the
polycarbonate blocks in the copolyestercarbonate and those derived from any second
dihydroxy-substituted aromatic hydrocarbon present in the reaction mixture. In
another particular embodiment a polycarbonate is formed comprising structural units
derived from a 1,3-dihydroxybenzene moiety. In still another particular embodiment
a polycarbonate is formed comprising structural units derived from a 1,3-
dihydroxybenzene moiety and bisphenol A. When it is desired to isolate
substantially pure copolyestercarbonate, then the level of said polycarbonate present
in copolyestercarbonate is in some embodiments less than about 20 wt.%, in other

embodiments less than about 10 wt.% and in still other embodiments less than about 4

wt.% of copolyestercarbonate. In other particular embodiments the level of said
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pol yaryl ate bl ocks in the copolyestercarbonate, said polyarylate being made
in the same process as said copol yestercarbonate. Wien it is desired to

i sol at e swbaBastsal | y pure copol yestercarbonate, then thecrawsesonhs said
pol yaryl ate present in copolyestercarbonate is in one enbodi nent | ess than
about 20 wt.% in another enbodinent |ess than about 10 wt. % and in still
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It is believed that the weatherability and certain other beneficial properties of the
copolyestercarbonates of the invention are attributable, at least in part, to the
occurrence of thermally or photochemically induced Fries rearrangement of arylate
blocks to yield o-hydroxybenzophenone moieties or analogs thereof which serve as
stabilizers to UV radiation. More particularly, at least a portion of arylate chain
members can rearrange to yield chain members with at least one hydroxy group ortho
to at least one ketone group. Such rearranged chain members are typically o-
hydroxybenzophenone-type chain members, often comprising one or more of the
following structural moieties (as illustrated for copolyestercarbonates comprising
chain members derived from a mixture of iso- and terephthalic acids and dihydroxy-

substituted aromatic hydrocarbon residues derived from at least one resorcinol

moiety):
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di hydr oxy-substituted aromati c hydrocarbon present in the reaction m xture.
In another particular enbodi nent a polycarbonate is formed conprising

st ruct ur avouwaios®49 deri ved from a 1, 3-di hydr oxybenzene noi @Cg/UuSos0=b3 | |

anot her particul ar enbodi nent a polycarbonate is formed conpri sing
structural units derived froma 1, 3- di hydroxybenzene noi ety and bi sphenol
A. Wen it is desired to isolatg substantially pure copolyestercarbonate,
then the |l evel of said polygar nate present i n copol yestercarbonate is in
sonme enbodi nents | ess than_%?Qu a1 N~ ot her enbodi ments | ess than
about 10 wt.%and in still her enb-- S l'ess than about 4 w. % of
enbodi nents the |evel of said 49
ks | e t han about 2 wt. % of
copol yestercarbonate isol ated substagtially ire Wien it is desired to
prepare a bl end of copol yestercarbondte with l<east one pol ycarbonate

t hrough synt hesis by nethods of the invention, Othen at |east one

pol ycarbonate in the bl ends may be prepared essentlally sinmul taneously with
carbonatepahgggCXxmmpllon in the copolyestercarbonate synt hesi s.
Alternatively, at |east one polycarbonate in the blends may be prepared
after the bl ock copolyestercarbonate formation is at |least partially or
essentially conplete, for exanpl% PH on, through addition of
addi ti onal conponents conprising diRydroxly-substituted aromatic

hydr ocar bon noi ety, carbonate precur optionally, chain-stopper.
The proportions of the copelyestegrcar es>™i h bl ends are determ ned
chiefly by the resulting pro orti pinsRof aryl atj¢ ocks, which conprise the
active weatherability-inproving eatities, typigal proportions providing
about 10- 50% by weight of arylate blocks in the blend. Typically blends of
copol yest rcarbﬁg e Wth up to about 95 wt. % pol ycarbonate nmay be prepared
t hr ough s ﬁ%& nmet hods of the invention. In a particul ar enbodi nent

bl ends of copol yestercarbonate conprising bi sphenol A carbonate bl ocks may
be prepared along with bisphenol A cawprising polycarbonate through
synthesis by nethods of the %nventiodlin t he presence of phosgene. It is

copol yestercarbonate. In other partid

bel i eved that the weat herabt+kty—and—ad&rtai n ot her beneficial properties of
the copol yestercarbonates of the invegntion are attributable, at least in
part, to the

Formula (XX)

wherein R and n are as previously defined in formula (XIV). It is also contemplated to
introduce moieties of the types illustrated in formulas (XVIII), (XIX), and (XX) via
synthesis and polymerization of appropriate monomers in copolyestercarbonates made
by the method of the present invention. In various particular embodiments the present
invention provides thermally stable copolyestercarbonates comprising structural units
represented by formulas (III) and (XVIII), wherein the molar ratio of structural units
represented by formula (III) to structural units represented by formula (XVIII) ranges
in one embodiment from about 99:1 to about 1:1, and in another embodiment from
about 99:1 to about 80:20.
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occurrence of thermally or photochem cally induced Fries rearrangenent of
arylate blocks to yield o-hydroxybenzophenone noieties or anal ogs thereof
whi ch serwe ca®s2984 abi | i zers to WV radiation. Mre particulpamyses/et2o east a
portion of arylate chain nenbers can rearrange to yield chain nmenbers with
at | east one hydroxy group ortho to at |least one ketone group. Such
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moi ety): {0 aMQuQ%Q@&%%uE&T TG h R0 Bor ule fok exé?mpﬁ'ﬂn aﬁ)lRﬂtldﬂs such asor mul a
(XVIII)HOO—i 11 0 Q. Formula ( Xlﬁ( C HOOHRN
11 0 Fdnjeatien (mzz}c}mg, thermoformmg, in-mold decoration, and like apphcatlons In other

embodiments articles of the present invention are multilayer articles comprising two
or more layers, typically in contiguous superposed contact with one another. In
various embodiments multilayer articles comprise a substrate layer comprising at least
one thermoplastic polymer, thermoset polymer, cellulosic material, glass, ceramic, or
metal, and at least one coating layer thereon, said coating layer comprising a
copolyestercarbonate made by the method of the invention. Optionally, the multilayer
articles may further comprise an interlayer, for example an adhesive interlayer (or tie
layer), between any substrate layer and any coating layer or film comprising a
copolyestercarbonate made by the method of the invention. Multilayer articles of the
invention include, but are not limited to, those which comprise a substrate layer and a
coating layer comprising a copolyestercarbonate made by the method of the
invention; those which comprise a substrate layer with a coating layer comprising said
copolyestercarbonate on each side of said substrate layer; and those which comprise a
substrate layer and at least one coating layer comprising a copolyestercarbonate made
by the method of the invention with at least one interlayer between a substrate layer
and a coating layer. Any interlayer may be transparent and/or may contain an
additive, for example a colorant or decorative material such as metal flake. If desired,
an overlayer may be included over the coating layer comprising a
copolyestercarbonate made by the method of the invention, for example to provide
abrasion or scratch resistance. In one embodiment the substrate layer, coating layer
comprising a copolyestercarbonate made by the method of the invention, and any
interlayers or overcoating layers are in contiguous superposed contact with one
another. In any embodiment a copolyestercarbonate layer may comprise additives
known in the art for use with conventional copolyestercarbonates or polycarbonates,
including conventional UV screeners, heat stabilizers, flow promoters, lubricants,

dyes, pigments, and the like.
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wherein R and n are as previously defined in formula (XIV). It is also
contenplated to introduce noieties of the types illustrated in fornul as
(XVIT1), walospsz9and (XX) via synthesis and pol ynerizati orcafusappnopri at e
nmonomers in copol yestercarbonates made by the nmethod of the present
invention. In various particular enbodi nents the present invention
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and garden tractors, lawn mowers, and tools, including lawn and garden tools;

window and door trim; sports equipment and toys; enclosures, housings, panels, and
parts for snowmobiles; recreational vehicle panels and components; playground
equipment; articles made from plastic-wood combinations; golf course markers;
utility pit covers; computer housings; desk-top computer housings; portable computer
housings; lap-top computer housings; palm-held computer housings; monitor
housings; printer housings; keyboards; FAX machine housings; copier housings;
telephone housings; mobile phone housings; radio sender housings; radio receiver
housings; light fixtures; lighting appliances; network interface device housings;
transformer housings; air conditioner housings; cladding or seating for public
transportation; cladding or seating for trains, subways, or buses; meter housings;
antenna housings; cladding for satellite dishes; coated helmets and personal protective
equipment; coated synthetic or natural textiles; coated photographic film and

photographic prints; coated painted articles; coated dyed articles; coated fluorescent
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and a coating layer. Any interlayer may be transparent and/or may contain
an additive, for exanple a colorant or decorative material such as netal
flake. |fwoasiosmd9 an overl ayer may be included over thePpcaatsosg2bayer
conprising a copolyestercarbonate made by the nethod of the invention, for
exanple to provide abrasion or scratch resistance. In one enbodi nent the
substrat e drayles;, c68ad i Rl AYBEles:C UMAr |1§{'engp?h&1(ﬁeﬁé V%Eeﬁﬁ?ehﬁ&?aﬁﬁﬂgﬁde by
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convent i orth¢rnidforsungeners, heat st abil i zers, fI ow pronoters, |ubri cant S,
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headl anps, [ IR a el | i cense plate
enclosuregh&?égl&@gg%gehg{ %unnﬁﬁg %g&%gﬂméﬁ%15§d£%§?$ g%%ﬂﬁﬁgg(ganels
and part s damsgotadporanuehi cl es and devi ces; enclosures for electrical and
t el econmuni cati on devi ces; outdoor furniture; boats and mari ne equi pnent,

i ncl udi ng i : board notor housi ngs; depth

fi nder hgﬁgﬁﬂgs%Pgéﬁggﬁgﬁﬂagggg&gﬁj#ggﬁPgﬁfLkis; pool s; spas; hot-tubs;

steps; step coverings; building and construction applications such as

gl azi ng, rﬁod)i @( litei hatohvseactdr mais equipded withtan\egituon deflut tertiefstr,N88am8 for

treatnents; eat e ass covers for pictures, ai ntings, posters, and
Og% H| %

like di spl%t{/ ueRigeRhoagne and aueRus caustisofidion; BH) clertwde. angra weireylation

opht hal m GodeNgRss rdabiok aftisaied BRIARERE Gat@BS 8% co b&st&@ﬂ%h&te@%npoor S
prot ect ed graphlcs out door and indoor signs; encloSures, housings,

panel s, afefopERdls ipephthaigt aidt fighlosfle eandirspphikalic( ATIN) dichlngides phemnl,
housi ngs, pRAREAsE. A 24 ﬂﬁfsgén o Ofpd Withesis reaction comprised two principal steps.

The first step comprised charging the reactor with a water solution of resorcinol,

dichloromethane, phenol and triethylamine catalyst. The formulations for these
reactions is given in Table 1. A 50:50 mixture of isophthalic acid dichloride and
terephthalic acid dichloride (66 kg.; molten) was added over 15 minutes with
concurrent addition of 49.3 kg. 50 wt% NaOH solution. At the end of the acid
chloride addition, the pH was held at about 7.5-8.5 for about 3-10 minutes. This
required another 2.58 kg. 50 wt% NaOH solution. This first step was common to both

the example of the invention and the comparative example.

In the second step, 9.52 kg. bisphenol A and 148 liters water were added to the
reactor. Phosgene was added at a fixed rate and aqueous caustic solutibn was added
either under pH control (comparative example) or at constant molar ratios of base to
phosgene (example of the invention). The constant molar ratio of base to phosgene

was in the range of 2.18 to 2.19. The product was analyzed for residual carboxylic

54



and garden tractors, |lawn nowers, and tools, including | awn and garden
tools; w ndow and door trim sports equi pnment and toys; enclosures,

housi ngs,wpanes®49 and parts for snownpbil es; recreationalpcrdatsogbropanel s
and conponents; playground equipnent; articles made from pl astic-wood
conbi nations; golf course markers; utility pit covers conputer housings
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t ransf or mer” housi ngs; air conditioner housings; cladding or seating for
public transportation; cladding or seating for trains, subways, or buses;
met er housings; ant gnng, i ngs; dl rlsa [ 1f8 di shes; coated
hel nets and personal Jﬁf{}{ﬁe}g{ﬁ.ﬁ%m —eg! @qﬂlaﬂ%g? EE@J% gtic or natural
textil es; coated photlographic flln1and photogrﬁphlc prints; coated painted
articles; coated dyeg S; coat UOr €SCe¢ 53 WD 03/ 082949

PCT/ USO3/ 07203 arti ﬁ%%?ﬁfﬁﬁtpd fo e‘g)équ]ff’*'cles' ghé}%ﬁke appl i cations. The
invention further cqorWenrpl at es add|uﬁnhﬁg fabriqgﬁn@m operations on said
articles, such as, bLEﬁEQF t1m ted notding T n=rotdydecor ati on, baki ng
in a paint oven, | aniodfft8F™m&Eor fgﬁé Wﬁfornﬂﬁé lit§fg hout furt her

el aboration, it is belpheygd t hat one pggkged in qhgléft gan, using the
description herein, Utitizethepresent iﬁveﬁ%.f“ to—+ts-{full est extent.
The fol | owi ng exanpl§§“§ﬁ@mpﬁﬁluded‘¥@5b$ovide Addikei onal gui dance to
those skilled in the art in practicing the clained invention. The exanpl es
provided are nmerely representative of the work that contributes to the

t eachi ng O%Aéﬂﬁ]present application. Accordingly, these exanples are not

i nt ended t the invention, as defined in the appended clains, in any
manner. EXAMPLE 1 AND COVPARATI VE EXAMPLE 1 A 1100 liter batch reactor was

phosgene and Baaans caust i o bol WTARC Tt bESRTPRde., "afd ATEBCt rcul at i on
L?Sgi Thi s [reactor was used tp synthesi ze patches of cgpolyestercar bonat es

Caustic Addition Mode | pH control Ratio Addition | Ratio Addition

Number of Batches 28 61 1

ppm COOH 340 £ 300 66 * 85 | <10

ppm OH 508 + 253 38 +37 34

Phosgene Required 200 + 60 94+ 17 85

(% Excess)

Table 2 shows that using ratio caustic addition for the phosgenation step in Example 1
significantly lowers both the residual acid and residual phenolic end-group levels as
well as the variability of these values. Further, the amount of excess phosgene
required with ratio caustic addition in Example 1 was significantly lower than that

required with pH control caustic addition in Comparative Example 1.
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resorcinol, isophthalic acid dichloride and terephthalic acid dichloride,
phenol , bisphenol A, and phosgene. The synthesis reaction conprised two
princi palwetes2949 The first step conprised charging the reagtusodwdh a

wat er sol ution of resorcinol, dichloronethane, phenol and triethylam ne
catal yst. The fornulations for these reactions is given in Table 1. A

50: 50 m xt gikes\apr popht halic acid dichloride and terephthalic acid
dichloride (66 kg.; nolten) was added over 15 minutes with concurrent
addi tion of 49.3 kg. 50 wt % NaOH solution. At the end of the acid chloride
addi ti on, Hheorphiesigsaronateavasatyotitesizedirga seakton ativtute @nifrisiigues@sinoLhi s

d sol u Thi fi t step was .common
toboth t hePnmica alhiork B PR REM WMot Phsl rsgheBIA S the
second st ephosgerEZ ik ghe IampéredederiBedirinl Bxd8nplé tle(erInWﬁé &Rl ﬁe?dggg Ilcg)t t he

t Pha da a fixed,rate and aqueous caustic sol ution
\r/v:gc ag (rtl ed QléPsl?ﬁﬁ’8fALﬁ’?§eﬂ§3%Ffé SRS SY g @gﬁepﬁiaﬁoéh‘? {R8ciOkahPsepneWagpdded ié eant
mol ar rati ﬁﬁed)lfaté)aﬁﬁaqlﬁouﬁwﬁ@Q@luﬁ&i(ﬁrﬁph@déafattcbﬁstéﬂl\{ﬁ&ﬁf 94@1))5 SF?%G i?_nSt ant
nol ar ratio of base to phosgene was in the range of 2.

product waBhosseney vith ﬂ?%ﬁ“@éﬁ%%ﬁb“%%@ kg PHcof tha rmlos/emgexw 0 or fell
PCT/ US03/ 04483 7. 9%&%@?;%09&%9%&18@“ s RRGRLL G % rp%ug%ag%ppm

OH). The results se two series 0 reactlons gre’s
TABLE 1 Con‘bmeth@ rapge X anl te 211 Exidintp gH txcdRded® Oithotadfc 4r Kepbsgd® Aok

1% 5 el AL AT T el e TR
Exarrpl el ﬁ)(ﬂg@ie&rba@tﬁrﬁﬂverﬁe w@ﬁ&dﬁﬁSt@d \d & edtio XPNUTHEse
ﬁ‘gg' tion Rv%rleomeﬁ‘ggﬁeld until themi? LqeggureBn%gnCth\Sass b%?wge%l 71.5 L?(? EO%hl%ﬁ?1nle3t%g o0 85
phosgene or caustic flow was adjusted to give a ratio in the range of 2.18 to 2.19. The
product was analyzed for residual carboxylic acid end-groups (ppm COOH) and
phenolic end-groups (ppm OH). The results are shown in Table 2. Table 2 shows
that using ratio caustic addition for the phosgenation step significantly lowers both the
residual acid and residual phenolic end-group levels. Further, the amount of excess
phosgene required with ratio caustic addition was significantly lower than that

required with pH control caustic addition in Comparative Example 1.

EXAMPLE 3

A copolyestercarbonate was synthesized in a reaction mixture comprising resorcinol,
isophthalic acid dichloride and terephthalic acid dichloride, phenol, bisphenol A, and
phosgene in the manner described in Example 1. Phosgene and aqueous caustic
solution were added at a constant molar ratio of base to phosgene of 1.89. The
copolyestercarbonate had less than 25 ppm phenolic OH end-groups and less than 25

ppm carboxylic acid end-groups.
EXAMPLE 4

A copolyestercarbonate was synthesized in a reaction mixture comprising resorcinol,

isophthalic acid dichloride and terephthalic acid dichloride, phenol, bisphenol A, and
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ppm OH 508 253 38 37 34 Phosgene Required 200 60 94 17 83 (% Excess)
Table 2 shows that using ratio caustic addition for the phosgenation step
i n Exanplwob3/ogivgni fi cantly | owers both the residual acidramdisoseizdiial
phenolic end-group levels as well as the variability of these val ues.
Further, the anmount of excess phosgene required with ratio caustic

addition i i i t r [y Lth pH
cont ol | c Ao Rt acing A e8 3 Eary U, RO A SRS gt L1 P

PCT/ US03/ GpRA®n ExAMedEd 22t A captiny estler caiobonbise tnaghasgentehesil 28d iThe a

reaction mxture conpri.sing.resorcinol LS al i,c_acid di.chl.ori and
t er epht hal 98 OtajfsfﬁafCaﬁ%@ﬂ?tS ﬁag dess S??é’n%ﬁnp Py iP.l?B‘hogﬁgf’ ﬁﬁnd'a%ﬁupspﬁ?gsl ésesnt i;eggrll g;t he
manner desginh badotickean@ldegrbupd. n the second step, 9.52 kg. bisphenol A
and 148 liters water were added to the reactor. Phosgene was added at a
fixed rate_ _and aqueous caustic solution was added at constant nolar ratios
of base toEX'ﬁ%Pslﬁ e wWth the ratio being adjusted if the pH of the
reaction exceeded 9.0 or fell below 7.5 (exanple of the invention). The

constant nRI@polyadtérearBbnesfis sontABRSEERS: reW@fon Mixthe doaneingiresbrdiBol, 0 2. 19.
If the pH exceeded 9.0 the caustic _or phosgene flow_ rate was adjusted to

gi ve a ratisephshalic as3l dighlpriga apggerephthals 4614 dishlorige| Rhgnel, Bisphgol fhdddene or

caustic fl e di st Y ti 0 o) e

ot os velsderin e AR Rl Bxdnte 1.0 Fosgnd tnliuedly MRS o, o
whi ch ti mesoltteon phesgdivd a@r a cansantcmblapwatie o dujseso rhosgengi efe2 8. r dbgo in
the range of 2.18 to 2.19. .The . product s ;analyzed fo i

car boxyl i 0005’8%3318?88’6’%@3’5(1}%56 s o2} PR en%lhceﬁiéﬁ ?ng'%ﬂlggsggr@ﬁ%%%ﬁé%%s OH) .
The resul tgpmaegbsidivcidendflogp?. Table 2 shows that using ratio caustic
addition for the phosgenation step significantly | owers both the residual
acid and r %&henol ic end-group |levels. Further, the anmpbunt of excess
phosgene ré% i ith ratio caustic addition was significantly |ower than
that required with pH control caustic addition in Conparative Exanple 1.
EXAMPLE 3 A %peRtiteshdoaat heRayathedsedn RastdeshiitireacongaidingaRsdrtixbyr e

conpri sing resorcinol, . L . .
i gisophthalic acid dichloride and terephthalic acid dichloride, phenol, bisphenol A, and

O

phosgene in the manner described in Example 1. Phosgene and aqueous caustic
solution were added at a constant molar ratio of base to phosgene of 2.07. The
copolyestercarbonate had less than 25 ppm phenolic OH end-groups and less than 25

ppm carboxylic acid end-groups.
COMPARATIVE EXAMPLE 6

A copolyestercarbonate was synthesized in a reaction mixture comprising resorcinol,
isophthalic acid dichloride and terephthalic acid dichloride, phenol, bisphenol A, and
phosgene in the manner described in Example 1. Phosgene was added at a fixed rate
and aqueous base was added in response to pH measurement. Figure 1 shows a graph
of measured pH versus time for this phosgenation reaction. The ratio of moles

phosgene used to moles phosgene required by stoichiometry in this reaction was 3.10.
EXAMPLE 7

A copolyestercarbonate was synthesized in a reaction mixture comprising resorcinol,

isophthalic acid dichloride and terephthalic acid dichloride, phenol, bisphenol A, and
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i sophthalic acid dichloride and terephthalic acid dichloride, phenol,

bi sphenol A, and phosgene in the manner described in Exanple 1. Phosgene
and aqueowe ocas®td ¢  sol ution were added at a constant nolpam/usas/odf base
to phosgene of 1.89. The copol yestercarbonate had | ess than 25 ppm
phenolic OH end-groups and | ess than 25 ppm carboxylic acid end-groups.
EXAMPLE 4 0 siz j I 1 re
conprisingﬁyg %%%?ﬁ§F$ﬁﬁ?ﬁ%ﬁﬂ%ﬁﬁ?¥€ﬁhg¥%5gﬁchl?ﬁrﬁgﬂgnﬁﬁfggggﬁ%%gﬁﬁg acid
di chl ori desolptienuviere hidedhad reoinstant suothr raGosVET BB 08 291wegePET/ TS0 /304R3
phosgene | he r described in Exanple 1. Phosgene and aqueous caustic
sol ution m@?éﬂggﬁggag?€§8§5ﬁgpgﬁ?ﬂ) | ar ratio of base to phosgene of 1.93.
The copol yestercarbonate had | ess than 25 ppm phenolic OH end-groups and

| ess than 25 ppm carboxylic acid end-groups. EXAMPLE 5 A

copol yestercarbonate was synthesized in a reaction m xture conprising
resorcinol, isophthalic acid dichloride and terephthalic acid dichloride,
phenol , bisphenol A, and phosgene in the nmanner described in Exanple 1.
Phosgene and aqueous caustic solution were added at a constant nolar ratio
of base to phosgene of 2.0. The copolyestercarbonate had | ess than 25 ppm
phenolic OH end-groups and | ess than 25 ppm carboxylic acid end-groups.
EXAMPLE 6 A copol yestercarbonate was synthesized in a reaction mxture
conprising resorcinol, isophthalic acid dichloride and terephthalic acid
di chl ori de, phenol, bisphenol A, and phosgene in the manner described in
Exanpl e 1. Phosgene and aqueous caustic solution were added at a constant
nolar ratio of base to phosgene of 2.07. The copol yestercarbonate had | ess
than 25 ppm phenolic OH end-groups and | ess than 25 ppm carboxylic acid
end- groups. COVPARATI VE EXAMPLE 6 A copol yest ercarbonate was synthesized in
a reaction mxture conprising resorcinol, isophthalic acid dichloride and
terephthalic acid dichloride, phenol, bisphenol A, and

58



phosgene in the manner described in Exanple 1. Phosgene was added at a
fixed rate and aqueous base was added in response to pH neasurenent.

Fi gure 1 wasesm4gr aph
reaction. The ratio of noles

of measured pH versus tine for thipETAISOSGROAL I ON
phosgene used to nol es phosgene required by

stoi chionmetry indhgs éeacti on was 3.10.| EXAWPLE 7 A copol yestercarbonate
was synt hesi zed i & r'eactign|m xture conprilsing resorcinol, isophthalic
acid dichloride andgtere@nﬁalic aci d digchl oride, phenol, bisphenol A and
57 WD 03/082949 ECTEDUSOB[“;’O?@OQB phosgene| i n|t hel| manner described in Exanple
1. Phosgene and|shugous Gaultic [s@l Ui onfiwefe pdded at constant nol ar
rati os of base 1|& phosgerte. ®Tabl e[ 3 shows™ détajls of phosgene addition
protocol. 58 WO[ @3/ Q82949 PCT/USOB/ 07203 cd Vi) VI MM fl Nr--i .-- ~- N
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,b .Y NOL NOCn N NodCvl ho cdO Ns, bANNOOOOAd Q 40. a
NNNN NDbA-4 N bg-CC7 NNMecrl xecd'-r1r +U'" 1000 A O G NOO
59 WD 03/W828ANCT/ US03/ 07203 In batch 796 in the tabl epcrassombao3 rat e
rati o of base to phosgene was constant at 2.18 for an initial period of
the reaction corresponding to 1.57 ol es phosgene added per ol e bisphenol

A equi val Er{‘f)atcl‘l"h% & ﬁhe%bﬁ@%@ﬁblaﬁra@&%‘t%%f%ﬁ&e @Cﬁﬁ%&g&%%ds%nit%t%k ptig of
aromati c hydroxy ?roups In the reaction mxture divided by two. After this
(<2

initial drﬁcmmg:ean added pf)the repesionplonesponding: tatli- 37 solysadwsgene pHdedpse was

i ncreased _t S

addi ti onafno(i glfg%nlogAr g(ﬁ;@%l%@s%g%rgﬁ?b&éﬂeﬂg %”@quﬁ&aé&%%??@?ig%sctﬁ gﬁtms ép I n
batch 798of arotrﬁmw@idfcezyt g‘reupsmhahe reatorr miitoreafividbddg two. Pfts glamanitiels

AR SN A NI N TN S TR
: 2 IC E Ie Z[Segmswnpzmﬂbgmﬁl@ ,of tRBsg¥Rt kY Larl addiforl 10FSdIdetanipisgeae was
was added in a post-reaction step. In batch 798 in the table the molar rate ratio of
base to phosgene was constant at 2.18 for an initial period of the reaction
corresponding to 1.64 moles phosgene added per mole bisphenol A equivalent. After
this initial phosgene addition, the molar rate ratio of base to phosgene was increased
to 3.32 for the last 0.39 kilograms of phosgene. Finally, an additional 2.04 kilograms
phosgene was added in a post-reaction step. In batches 799 and 840 in the table the
molar rate ratio of base to phosgene was constant at 2.19 for the entire period of the

reaction, and no phosgene was added in a post-reaction step.

Figure 2 shows a graph of measured pH versus time for the four phosgenation
reactions of Table 3 in which aqueous base was added at constant molar ratios to
phosgene throughout the reaction. It can be seen that the fluctuations in pH with time
are over a smaller range than is seen when base is added in response to a pH
measurement as shown in Figure 1. The ratio of moles phosgene used to moles
phosgene required by stoichiometry in the four phosgenation reactions of Table 3 was
in the range of 1.68 to 2.01 for the four reactions. Using controlled stoichiometric
addition instead of adding base in response to a pH measurement allows more

efficient usage of phosgene in the phosgenation reaction.

While the invention has been illustrated and described in typical embodiments, it is
not intended to be limited to the details shown, since various modifications and
substitutions can be made without departing in any way from the spirit of the present
invention. As such, further modifications and equivalents of the invention herein
disclosed may occur to persons skilled in the art using no more than routine
experimentation, and all such modifications and equivalents are believed to be within
the spirit and scope of the invention as defined by the following claims. All U.S.

Patents and U.S. Patent applications cited herein are incorporated herein by reference.
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to 3.32 for the last 0.39 kilograns of phosgene. Finally, an additional
2.04 kilogranms phosgene was added in a post-reaction step. In batches 799
and 840 iwotohesabl e the nolar rate ratio of base to phoggensonemozonst ant
at 2.19 for the entire period of the reaction, and no phosgene was added
in a post-reaction step. Figure 2 shows a graph of neasured pH versus tine
for the fowWHANISgEMMEIS:r eactions of Table 3 in which aqueous base was
added at constant nolar ratios to phosgene throughout the reaction. It can
be seen that,the f%gctuations Elrg)p Hwth tine are over a smaller range

than i s seer®WRERODILPTFRAME S cppQlpesigearbenaie semprigiag Ghairenembas shown
in Figure derivérondbi RaffondQ; ] S ui red
by st oi chi on%lt ry in t.hg ,fotl)lur ﬂ%ﬁ%@gﬁﬁ%ﬁ?@%&r%g%}%ﬁ%ﬁgh%?aﬂ?g%ﬁgggg)%gé%gi n the
range of 1e%80opg apmyticidiearboreylit qgid meistst, isaidspol wnembpicg sibstintially free of

st oi chi onel,i i & ik deQmd e ding b in response to a

neasur enent gﬁf%ﬂl%n%%eg 11%1{]?# ca?glr??gtu@gogén %? ﬁﬁjseggﬂ{%' © tﬁr tcﬁ%mpm%r{fgﬁati on
react i on. ophiprisingtbe stapseoft:i on has been illustrated and described in typical
enbodi nents, it is not intended to be |limted to the details shown, since
vari ous (filcation nd .substifutions .can be made w fhout departing in
any way Pﬁ%l{eﬁ%msgp? Emamﬂ't?ﬂlén FERUK ST TR EREdiRR _coyg\gmglggﬁ:cru?tmagﬁg}ts

modi fi cat idefised fidnegliesstloas tdshyakoxtyReibititv et rOmMathe hfdrdcarBbd floRS§ dndBY OCCUT
to persong skilled in the art _using no nore than routine experinentation,

and al | sUB# AuRPalE disadoxmlic addmeigtsand are believed to be within the
spirit and scope of the invention as defined by the followng clains. All

U.S.  Pat B} soradtind S redWofNf tAORbI i Smdd r i at ed
her ei n byqr?ef()er entété. ‘rgo WO 03t/ O@ggﬁgtggﬁc% Usogﬁg%g%ﬁ%qflg%%ﬁ%& | S:

1. A met houxhBe CORPPSMEIYatar 1 sistantplly yesterdmeaistibleaergamiorsphiiest, rapdchai n
menber s i : I ! g - tityted aronatic

v ocar bor it S 8ePind FiRSker35e I SANRURTY b0 B TadloR Rl bl .
sai d pol ymetubbentiajlysednstaanmioldr lrgtid o£basefto phobpete ifdiea tinkged dfiaokéasg at

| east two Q | yester .chain se nts, conprising the steps of
(a) preparagﬁ‘ét%gé%&g}@%%})%ﬂﬁg{@ysgg}%@@f r internedi ate conprising

structural units derived fromat |east one di hydroxy-substituted aromatic
hydr ocar b@n Tiei etethodndf @laim 1 wherein at least one dihydroxy-substituted aromatic

hydrocarbon moiety has the structure HO-D-OH, wherein D is a divalent aromatic

radical with the structure of formula:

i (Y R, ¥,

Al E Al

A PR R

wherein A' is an aromatic group; E is at least one alkylene, alkylidene, or

— Ju

cycloaliphatic group; a sulfur-containing linkage; a phosphorus-containing linkage; an
ether linkage; a carbonyl group; a tertiary nitrogen group; or a silicon-containing
linkage; R' is hydrogen or a monovalent hydrocarbon group; Y' is selected from the
group consisting of hydrogen, a monovalent hydrocarbon group, alkenyl, allyl,
halogen, bromine, chlorine; nitro; and OR, wherein R is a monovalent hydrocarbon

13 22

group; “m” represents any integer from and including zero through the number of
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| east one aromatic dicarboxylic acid noiety; and (b) conducting a reaction
of the polyester internediate with phosgene in a reaction mxture
conpri si ngowawed a substantially water-i mm sci bl e organi ecyalse®nt2p3 and a
base, wherein base and phosgene are added sinultaneously to the reaction
m xture at a substantially constant nolar ratio of base to phosgene for a

tine peri ?@sﬁf)n.@tonl AAS b ailahe Utor OQMsButibRe “b Pl @hreddHR h Qlfte%hcﬁ;&ﬁn%lcﬁdded
2. The nethod of claim 1l wherein at | east one di hydrg?/-su stituted

aromati ¢ ijediog aetvothronghethy nuader 10é positiges ord pilbloHor whbHiBItiPID ‘t's a
di val ent 3L QURblsGn ifRELRualoldl 1d8Por! Gk Uiffer Yord &rdﬂél fid Al &R P (Y,

)ym | i'S an aronmati ¢’ group; I's at | east
one al kyl eng intedek yddlwtingzeror cycl oaI [ phatl c group; a sulfur-containing
l'i nkage; a phosphor us- containing l'inkage; an ether |inkage; a carbonyl

yar ogen o erBRBOERR BeeRnde fratimSeuortiklidebdic WBRR® "o oup

consi sti ngn&étyhysira@g@ast anmwaére@éle&yairﬁs@r loign gmqnpzonabtk@xdf 34141 yl,
hal ogen, brom ne, chlorine; nitro; and OR wherein is a ﬂDnOVﬁgfnt

hydr ocar béddrayyBagayD- h.3rtepetydntan-af i nt eger frbﬁ?ﬁﬁ@”ﬁﬁ@#ﬂﬁp 2er o
through th ngnﬁ an@5-01;6% 6‘“@1@@14&@2?’%% RETARRRAMA208 %ﬁhﬁdaaes DN

avai | abl e stitut’ion resents an 1 ntegér fromand including

zero thr ou@a St tienatlytbieriohek yidesieldipireniob n4 B - bived, -dishashflistiphenbb t 1.4 thig(én; "t

t t i d
o Fepr ogeay RN TR ek Rublulen g P BRI R AL 2 3
wher ei n thﬁlyﬂrdsrmﬁpheyylmdﬁﬁaﬂlet ut ed armmthydrdxyﬂh@qaa)nmimneml ety itds(dt | east
one nenber

el ect ed fr f 3-(4- ..
G vy TR hery B te et i Br g Prrop ey s hiediropss2.§:
trimethyl IM%Xﬁs%eth&qy@hexgllm&myéy 31 ,B.b&(4-Bydroxyphenyl)ethane;  1,1-bis(4-

t et r amet hyl - spi robi i ndane;

(3 3, 5-{ r (ERAYL SR PBEsIcdEnE) BRptEfdydraxyphemerapase:di At rharihenol |
, 1-bi s(4- “4-hydroxyphenyl)propane; 2,2-bis(4-hydroxy-3-methylphenyl)propane; 2,2-bis(4-
hydroxy-3-ethylphenyl)propane; 2,2-bis(4-hydroxy-3-isopropylphenyl)propane; 2,2-
bis(4-hydroxy-3,5-dimethylphenyl)propane; 3,5,3°,5’-tetrachloro-4,4’-
dihydroxyphenyl)propane;  bis(4-hydroxyphenyl)cyclohexylmethane;  2,2-bis(4-
hydroxyphenyl)-1-phenylpropane; 2,4'-dihydroxyphenyl sulfone;  2,6-dihydroxy

naphthalene; hydroquinone; resorcinol; and C;.; alkyl-substituted resorcinols.

4, The method of claim 1 wherein the aromatic dicarboxylic acid moiety comprises an

aromatic dicarboxylic acid dichloride or an aromatic dicarboxylic acid diester.

5. The method of claim 4 wherein the aromatic dicarboxylic acid moiety is an
aromatic dicarboxylic acid dichloride selected from the group consisting of
isophthaloyl dichloride, terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid

dichloride, and mixtures thereof.

6. The method of claim 5 wherein the dicarboxylic acid dichloride is a mixture of

isophthaloyl dichloride and terephthaloyl dichloride.
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hydr oxy- 3- met hyl phenyl ) cycl ohexane; 4, 4-bi s(4- hydroxyphenyl ) heptane; 2, 4"-
di hydr oxydi phenyl net hane; bi s(2-hydroxyphenyl ) net hane; bi s(4-
hydr oxyphwoyBpsmthane; bi s(4- hydroxy-5-nitrophenyl) net han@®CT/US03/07203
bi s(4- hydr oxy- 2, 6- di net hyl - 3- met hoxyphenyl ) net hane; 1, 1
éb;sé4-?zdLoxyphenyl)ethane; 1, 1- bi s(4- hydroxy-2-chl orophenyl) et hane;
,2-bis r . : 5401 S€:3= & ropane;
2. 2 bi o4 i dr A RAEHIA R GRABI ftalt SlgRRIN idhoHe @ XiepRRMLIT OF
hydr oxy- 3dahhyideieaydu) pr2dphbiel. 2, 2- bi s(4- hydr oxy- 3-i sopr opyl phenyl ) pr opane;
gzﬁ-dbis(4hhyd{oxy-3,5-digethylphenyl)propane; 3,5,3,5 -tetrachloro-4,4'-
i hydr oxy 0 .. bLs(4-hydro J |.Of : ; bi s(4-
hydroxyphgnﬁﬂ%}%g%ﬁgﬁgﬁ%Pb%gﬁ@?ﬂ%gﬁJé%?ﬁ@@%%ﬁ@%ﬁ%ﬁ@ﬁﬁ%h#ﬁ%E%?ﬁgééP ghydgoxy
napht hal egahldiiddnoapbunong-1.6esorci nol ; and Cl_3 al kyl -substituted
resorcinols. 4. The nethod of claim1 wherein the aromatic dicarboxylic

acid noi ety conprises . tic di b | i i.d..di ch i
o omat i ¢ df ARPDBRIPH COER df SOKERn S TRB NSy e ST R elh  he

aromati ¢ diGRLROXNhibEx G HeidDdigiYr beleckddl fidho R %fougi EonEigaNgY loif alijptesngl]
dichloride selected fromthe group consisting. o I sopht hal oy| dich]ori de,
t er epht halissphthalaih éiphery] thedate ndiphesyl gpepiithndsagr 4, -dgér%xyli%t% hi®t i de,
and m xt urn%§(tu3&ethgl%f 6. The nethod of claim5 wherein the dicarboxylic
acid dichl'oride I's a mxture of isophthaloyl dichloride and terephthal oyl
di chloride. 62 WD 03/082949 PCT/ US03/07203 7. The nmethod of claim®6

wher ei n t HO. Tk methbd icfoptinh &1 whereii thel dicarbexylis reid aligstaials sy mixtgrecpf ori de

is about 0.25-4.0: .1. .8, The. im6 wherein the ratio of
i sopht hal &{R GBV%‘H?PJ‘I}I?%%‘?F%E?Ié’rgglt&ﬂﬁ%ﬁ%lﬁl“édi chlioride i s about 0.67-1.5: 1.

9. The nethod of claim4 wherein the aromatic dicarboxylic acid noiety is
an ar omatlilc Theaacthok pf ictiraci W witbest dre b eftdshehyoispphtbalgiedapdipleamyl st i ng

of di phenyl jsophthal ate,. diphenyl terephthal ate, diphenyl
naphthaleﬁ@ﬁﬁwggﬁpdég%ﬁﬁﬁﬁg%%g'znd m xtures thereof. 10. The nethod of
claim9 wherein the dicarboxylic acid diester is a mxture of diphenyl
i sopht hal ate RAnehphef\aiter ®@phefead éecratio of diphenyl isophthalate to diphenyl

terephthalate is about 0.67-1.5: 1.

13. The method of claim 1 wherein the base is at least one of an alkali metal

hydroxide, an alkaline earth hydroxide, or an alkaline earth oxide.
14. The method of claim 13 wherein the base is aqueous sodium hydroxide.

15. The method of claim 1 wherein the organic solvent is selected from the group
consisting of chloroform, chlorobenzene, dichloromethane, 1,2-dichloroethane,

dichlorobenzene, toluene, xylene, trimethylbenzene, and mixtures thereof.

16. The method of claim 1 wherein the reaction of polyester intermediate with
phosgene further comprises at least one catalyst selected from the group consisting of
tertiary amines, quaternary ammonium salts, quaternary phosphonium salts,

hexaalkylguanidinium salts, and mixtures thereof.

17. The method of claim 16 wherein the catalyst is selected from the group consisting

of triethylamine, dilnéthylbutylamine, N-ethylpiperidine, N-methylpiperidine,
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11. The method of claim 10 wherein the ratio of diphenyl isophthalate to
di phenyl terephthalate is about 0.25-4.0 : 1. 12. The nethod of claim 10
wher ei n twe msasiveo of di phenyl isophthalate to di phenyl tecaasosed2ate is
about 0.67-1.5 : 1. 13. The method of claim 1l wherein the base is at | east
one of an alkali nmetal hydroxide, an alkaline earth hydroxide, or an

al kal i ne pﬁﬂ‘e’é}gﬁ e, ARl Aip & @hMdRappbiRiShohiie BRREde,S
aqueous sg |0tt5)¥nb1 y roi?%{eé.’ 2’}_;&61{%% ng}tﬂ%g of ¢l ai r% 1 vyhereoi n the organic
sol vent i tskitglatmorfiviom t he fromige, consi Stiabefylsmménivmnof or m chloride,

chl or obenzene,, .di chl or onet hane, 2-di chl or . :chl oro .ene,

t ol uene, WMQgUWPW?W%enZ%%)F%&nd mhg Z&rﬁelgﬁslﬁiglrnéo 1.11316. gﬁgigit hod of
cl ai m 1 weaykimethhRmmeaatimon ofbrp@idepst er tetrabwyipbdiphioaium t h  plvasidene
further conprises at | east one catalyst selected fromthe group consisting
of tertiB‘?’Sﬂeﬁlbﬂgﬁ‘é%@’&%t%}%ya@n‘?’rﬁ%‘?rﬁﬁ ’Q"?'s, quat er nary phosphoni um

salts, hexaal kyl guani diniumsalts, and m xtures thereof. 17. The nethod of

claim 16 yhergi metida Falahistwhdeis heshAgsthis anedshendieaipy e@is sting  of
triethylam ne, dinethylbutylam ne, N ethyl piperidine, N nethylpiperidine,

63 WO 03/082949 PCT/ US03/ 07203 _dii sopropyl.ethyl ani ne, . . .
2.2, 6, 6-t &9r Theunsthed pérelainnd, whereim gho ssACHARSHI Eér}’%% ningggmediate with
tetrabuty ' ] aNanR WarG ' ‘ ediate
met hyl tri Ewggm%r%%ggﬁﬁ%ﬁe erE gén%f/l tri etahyl a%%?ﬁl%esgﬁ 1(r)lﬁeiﬂtlz[ilec,1

cet yl t ri mposdsyssargvondi-grovy whict ere natreagbve yithipbesgeoni um br oni de,

hexaet hyl guani di ni um chl ori de, and m xtures thereof. 18. The nethod of

claim 16 erel cat al yst; i .| i 1 . -The
et hod of 201 Ak REfA ) Qi vhefln (B8 3HacBR diobdiisk, BRdRdEwibIE
phosgene bphoggeind airthed comptibe giesenoe dibfdakyisebgitutad pomedtnhysioqadiapest er

i nternedi ate ossessi ng .end-groups whjch are not reactive wth phosgene.
20. The né‘i%‘?ﬁj% er?:rft?f‘?ﬂqih%g?%yﬁt%fm@aﬁﬁgé%&e i QG@S?VEM er internediate
wi th phosgene further conprises at |east one di hydroxy-substituted

aromati c hydmaeah&hed ofudlgiy 2diwhee@nit kagmnehdéihbydk pxybsticutad natmatic
pol yester internedi ate. 21. Th? methhcild of claim?2 erein at | east one
di hydr oxyh§@1@§%rb9%lﬁ%e%fr(3#§rtepE rom the hydroxy-terminated polyester intermediate is

the same as at least one dihydroxy-substituted aromatic hydrocarbon moiety

employed in the synthesis of polyester intermediate.

22. The method of claim 20 wherein at least one dihydroxy-substituted aromatic
hydrocarbon moiety is different from any dihydroxy-substituted aromatic

hydrocarbon moiety employed in the synthesis of polyester intermediate.

23. The method of claim 22 wherein the dihydroxy-substituted aromatic hydrocarbon

moiety is bisphenol A.

24. The method of claim 20 wherein at least one polycarbonate is prepared in the

presence of or simultaneously with the copolyestercarbonate.

25. The method of claim 24 wherein the dihydroxy-substituted aromatic hydrocarbon
moiety is bisphenol A.

26. The method of claim 20 wherein the reaction of the polyester intermediate with
phosgene is conducted in the presence of a mixture of dihydroxy-substituted aromatic
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hydr ocarbon noiety different fromthe hydroxy-term nated pol yester
internmediate is the sane as at |east one di hydroxy-substituted aromatic
hydr ocar bwo osos®ay enpl oyed in the synthesis of pol yest ercrrtses/ords at e.
22. The nethod of claim 20 wherein at | east one di hydroxy-substituted
aromatic hydrocarbon noiety is different from any di hydroxy-substituted

aromati ¢ té{h\efg&g@oq{ @ﬁﬁti@?iaﬁfeéstg%@'o‘?%%ﬂzig t%&an?e}’d%téﬂ@%it Fea®f ol QI YRS

i nt er medi e netho claim erein the di hydroxy-substituted
aromat i c dijidrent dronoany diliyeroxysiblitsgt emahatic hygdrocarhen meidty ¢ngpfloxsddiom 20
wherein at | east. one cﬁotl %cathbonate is prepared in the presence of or

si mul t aneBUEFITREFIEHEC S¥NBF kst er car bonate. 25. The method of cl ai m 24
wherein the di hydroxy-substituted aromatic hydrocarbon noiety is bisphenol
A. 26. The7 nekdagktbdd cifalain? RoMvareadin dthieasteand inemiodr ohehgahixest erf

intermediate with phosgene is _cqnducted i.n.the presence of m xture of
di hydr oxydibygroxysupstigutss aypapatic hyg C@%”@@%@%E@“%P%@?%?&%B hydr ocar bon
noieties, at |east one of which is the same as and at |east one of which is

di fferent § rom aRMI SYLAXY wHsh ibhsd Al ghi@aatd srededsiatddanediyetoy
enployed 1n polyester internediate synthesis. 27. The nmet hod of _claim 26

wher ei n athelre%ipnon@tuféﬁbéysubﬂantﬁ@y ﬁPR%t%}?tén?)lﬁr rafiorRfdiass (e Bhsgens ot @d
aromat | ¢ \Aﬁ%@rggﬁ&gg?& 1688 96%@%&@{6@&1%&1& ofrspheRaliddy. 28. The nethod of

claim1l ase and phosgene are added situl taneously to the reaction
m xture at a substantially constant nolar ratio of base to phosgene for a
time peri 3@l The atethalastt cl8Dyd ofhar¢ie bast aind phesgene o aged gardlagerisly. topg. The

met hod of .claim 1 wherein ba P daad sl lLy to
the react fhc?r{e?ﬁmﬂ?fld}n %gf @ ag%s?@%%ﬂyg?ﬁ%%@&ﬁg aﬁitl%rml ar élrtgpﬂll(%%%?é)gjgs?e to
phosgene fiffe period bffgreper thag 987 of thatwsl dnfvamt 6Bfhasgerteteldedt al amount  of

phosgene added. 30. The nethod of claim 1l wherein base and phosgene are

added si t apneous| vy, t the reacti,on m xture at a bst ant, nst ant
nol ar r a{ﬂsg‘ %Ee B%?élé‘}/q %foﬂf%% Sierig base al?‘f OS5ERS & aoge(iélsngurﬂaﬁé(ﬁgy 00% of
t he total gameudHonahixetesganebageedy Bhstadthaoke thiadofase kaphoskenhérei n t he

stoichionetric ratio of base to lphos ene is ip
time period of essentially 100% of the total amount of phosgene added.

31. The method of claim 1 wherein the stoichiometric ratio of base to phosgene is in

a range of between about 1.8 and about 2.5 mole base per mole phosgene.

32. The method of claim 1 wherein the addition rates of both aqueous base and
phosgene are varied during the addition process while the molar ratio is substantially

constant.

33. The method of claim 1 wherein the copolyestercarbonate is recovered from the

reaction mixture.

34. A method for preparing a block copolyestercarbonate comprising chain members
derived from at least one 1,3-dihydroxybenzene moiety and at least one aromatic
dicarboxylic acid moiety, said polymer being substantially free of anhydride linkages

linking at least two mers of the polyester chain segments, comprising the steps of :
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a range of between about 1.8 and about 2.5 nole base per nole phosgene. 32.
The nmethod of claim1l wherein the addition rates of both agueous base and
phosgene woasmsmied during the addition process while thepaolEo3nadIO0 IS
substantially constant. 33. The nmethod of claim 1l wherein the

copol yestercarbonate is recovered fromthe reaction mxture. 34. A nethod

for prepayr.i . C | Sihg-Shad :

der i ved 1R e A A L S e e SN RS e
aromat i ¢ dehivedribaxydti leasicimst hdiditydroxgheczepolmorety el Ay lesstbenrcaatonddticy free
of anhydride qukgﬁg Lknki g at least two ners of the polyester chain
segment s, HERRBEYY g‘fF‘r?ée %»ta@-as of : 65 WD 03/082949 PCT/ US03/ 07203 (a)
prepari ng a hydroxy-term nated pol yester intermedi ate conprising structural

units deg)veddhdiam ateactias bf dieepdlyStati ibtetinodiyleewitk phosgenetiy aanactmn | east
one aromatic dicarboxylic acid noiety; andjég% ﬁgnductlag a_reac i on of
the pol yeBWEHS FIBPHENE dfaéermﬂp%?bﬂﬁﬁ?éﬂén%(aﬁeﬁl LT i0GH ™ WEHe 28 Apr i si ng
vater, a guRshAlhAbdsY B HBbsdeNThRCIdALE sRidRRESusEPIoVBB keacBBS naxtubage,
wher ei n base and'Fhosgene are added sinmultaneously to the reaction mxture
at a substabstimially consiantanelantstigrofrbese ¢ phosgarefara ke PsEAd of 8t leastt i ne
period of .at .least..,a t 9 anount of phosgene added. 35.
The net ho%b%]ft 6§%’a?fr%1h%%?%én?ogﬁngi%hggg%%%g%dydroxybenzene noiety is at |east

one nenber selected fromthe group consisting of conpounds of the fornmula:
HO OH R'35wike eiethdd ofclaim 3ewhercomibe 33-Ghyd@xghdogzeneomoliety sgeteasiong n i s

0-3. 36. The . netho cl.aim 35 wherein the 1. 3:diyd enzene noiety is
sel ected "FPHHT ¢ %Cqﬁcf%fﬁ? tﬁ%ﬁ?lugtcf)ﬂsds%]lg of sTmRrIY. tgléeﬁog@égéi nol , 2-nethyl
resorcinol, and mxtures thereof. 37. The nmethod of claim 36 wherein the

1, 3-di hydroxybenzene noiety is ygQsu ut resorcinol. 38. The nethod of
claim 34 wherein the aromatic dicar ig acid noiety conprises

wherein R is at least one of Cy.y; alkyl or halogen, and n is 0-3.

36. The method of claim 35 wherein the 1,3-dihydroxybenzene moiety is selected
from the group consisting of unsubstituted resorcinol, 2-methyl resorcinol, and

mixtures thereof.

37. The method of claim 36 wherein the 1,3-dihydroxybenzene moiety is

unsubstituted resorcinol.

38. The method of claim 34 whereih the aromatic dicarboxylic acid moiety comprises

an aromatic dicarboxylic acid dichloride or an aromatic dicarboxylic acid diester.

39. The method of claim 38 wherein the aromatic dicarboxylic acid moiety is an
aromatic dicarboxylic acid dichloride selected from the group consisting of
isophthaloyl dichloride, terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid

dichloride, and mixtures thereof.
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an aromatic dicarboxylic acid dichloride or an aromatic dicarboxylic acid
diester. 39. The nethod of claim 38 wherein the aromatic dicarboxylic acid
noi ety i swarn3/osavedat i ¢ di carboxylic acid dichloride sel ectred/tfsonmnzohe group
consi sting of isophthal oyl dichloride, terephthal oyl dichloride,

napht hal ene- 2, 6-di carboxylic acid dichloride, and m xtures thereof. 66 WO

03/ 082949 PCildUBRHIA /@0 ainf 89 filtBer&S: nggﬁcb ,Q%]a@leasm@aﬁpmhb@qcamm sing at
acCl dic

| east one aliphatic dicarboxylic | oride. 41. The nethod of claim
40 wher ei #rid fishlridphat i ¢ di carboxylic acid dichloride is selected fromthe
group consisting of sebacoyl chloride and cycl ohexane-1, 4- dicarboxylic

acid di Chﬁpr*n&’eemeﬂ%d Jﬁaa{ﬁ?t@@hafelrph@ m%r%uméa%& JliBectt aRRReNMYIiC aci d

dichloride’is m xture o I sopht hal oyl chl ori de”and terephthal oyl

di chl ori dslectlﬂl fitie thet grodp monsﬂsangn af2 SWae@}ell phlotide randi gydphaxguphihal oyl
dichlorid herep dichloride is about 0.25-4.0 : 1. 44. The

nmet hod of aelg?r ’ﬁXhfo vdlé?@oﬂx? ‘he ratio of isophthal oyl dichloride to

terepht hal oyl dichloride is about 0.67-1.5 : 1. 45. The nethod of claim 38
wherei n t4& Biomethod ofictaniBSxyhéreinathe dicardioatlic nsidatichlenideniate mixgire af boxyl i ¢

acid diester | ect. om t he t| ng of di phenyl isophthal ate,
di phenyl F%P@%ﬁ?ﬁﬁt@ﬁ%”éed?nﬁl%WQ ﬁlﬁgh‘%ﬁ@ - 2, 6- di car boxyl ate, and
m xtures thereof. 46. The method of claim 45 further conprising at | east

one al i phad.i theliB@nhb@Xof chimas? dwHirest elie rdilo Jthésopkthalg] aficlibiédentd 6
wherein the aliphatic_ dicarbhox I ic acid diester is selected fromthe group
consi st i n§rephthaiqyhdishloridepy Ogadt-¥i bhenyl cycl ohexane- 1, 4-

di carboxyl ate. 48. The nethod of claim45 wherein the dicarboxylic acid

di ester ig arRd Xh&th€d off cBiRhenywhireRPiidahas eopbpHinaSNYdiclisn@&Phbhal at e.
49. The nethod of claim48 wherein the ratio of diphenyl isophthalate to

di pheny| terephépyhdichiosideds ahwyti0.63-125: 4. 0 : 1.
45. The method of claim 38 wherein the aromatic dicarboxylic acid moiety is an
aromatic dicarboxylic acid diester selected from the group consisting of diphenyl
isophthalate, diphenyl terephthalate, diphenyl naphthalene-2,6-dicarboxylate, and

mixtures thereof.

46. The method of claim 45 further comprising at least one aliphatic dicarboxylic

acid diester.

47. The method of claim 46 wherein the aliphatic dicarboxylic acid diester is selected
from the group consisting of diphenyl sebacate and diphenyl cyclohexane-1,4-

dicarboxylate.

48. The method of claim 45 wherein the dicarboxylic acid diester is a mixture of

diphenyl isophthalate and diphenyl terephthalate.

49. The method of claim 48 wherein the ratio of diphenyl isophthalate to diphenyl
terephthalate is about 0.25-4.0 : 1.

50. The method of claim 48 wherein the ratio of diphenyl isophthalate to diphenyl
terephthalate is about 0.67-1.5 : 1.
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50. The nethod of claim48 wherein the ratio of diphenyl isophthalate to

di phenyl terephthalate is about 0.67-1.5 : 1. 67 WD 03/082949

PCT/ USO3/W0208s829834. The net hod of claim 34 wherein the bageTiisoab72beast one
of an al kali netal hydroxide, an al kaline earth hydroxide, or an al kaline
earth oxide. 52. The nethod of claim 51 wherein the base is aqueous sodi um
hydr oxi de. 515?TheT1}ﬂ9thH§td}oga19‘I 39' \@hépei%él%h\éh%’sg'lg A& t'lgas(l? ro%? k\ﬁﬁ %et'af

sel ected fromthe group consistin or obefnzen

di chl or omdtytexéde, m;alkallumdﬁamﬂldgﬁfmamcm orahallkhlmaoetamhmme t ol uene, xyI ene,
trimethyl benzene, and m xtures thereof. 54. The nethod of claim 34 wherein

the reacti £5 termediate wi.th hosggne f rth conpri ses at
| east one @at@lefg‘%l fti%lgldﬂf g?ﬁelfnh g?%d?)a%‘beﬁ’ qqf lffoxf rtiary am nes,
guat er nary anmoni um sal ts, quaternary phosphoni um sal ts,

hexaal kyl @Baﬁihdimd:thm shblaim Banwlhem:mtthé esgdniesdadnt idbelectiie front tfh@dgr@ip claim
54 wherein the cat \t%?ffs) sel fromthe group consist]j

triet hyl afiPRESUg VPant™e ‘F@ZS’P?\yldfﬁ Pinﬁ B, Npqré Hg’F‘?ﬁﬂbaé’Fl di ne,
di i sopr Opﬂl&ﬂmmﬁew tolder, Rynd, %ﬁl@iﬁ%ﬂéﬁkéﬂepﬁ{d Hixdes HRldoRPT OPY! ammoni um
bronmi de, tetrabutyl amoni um br omi de, "t et rabut yl'anmoni um chl ori de,

met hyl t ri but yl anmoni um chl ori de, benzgﬁtrl et hyl ammoni um chl ori de,

cetyl t ri methyihanmeipd Afbtlam ¢, wheeia twaﬁtmg phorlepten idpineiate with
hexaet hyl %ﬁaggeﬁb BT EOMBAL A AU £ ScIbOES ARl theSroub onbRLARHY Of

claimb54 wherein the catalyst 1s at |east one tertiary “am ne

met hod of tertiafym %Bmmvmelqeammame arpmonivon  sdltspolyaéshary iphbsghoedioat saltsi t h
phosgene i hresence | east a portion of polyester

i nt er medi é’t% ga%r}ggsagggPl ﬁa 1X P ti%%]ﬁo re not reactive with phosgene.
58. The nethod of claim 34 V\/ner e| n the reaction of polyester internediate
with phosgehefmatbdibof danpf4 whereat the eaalysmeeldéth&ﬁbnxme gttbrptdohsl'sﬁﬁg

aromati ¢ hydr.oc on m)'.et ifferent fro he h dro nat
pol yest er nt%‘?@@@i”ﬁ?‘% WSy JY- g%yiﬁ’ L{éj‘i’lﬂeg Y one
di hydr OXY'&IHQﬁbpfllaﬂl?ﬁnﬁﬁ@fl@Q 66- teﬂm&ﬂétﬁpl@rﬂeﬁamavteﬁ{aymgylfaﬁﬁmmmfb&&ﬁldehe

hydr oxy-t erm_ nat ed pol yester intermediate is the sane as at |east one

1, 3- di hydrieaPHBABRENNE) et y erBEPBiIfEd i n t Helrabpht Hesoniugs chioride,
methyltributylammonium chloride, benzyltriethylammonium chloride,
cetyltrimethylammonium bromide, tetrabutylphosphonium bromide,

hexaethylguanidinium chloride, and mixtures thereof.
56. The method of claim 54 wherein the catalyst is at least one tertiary amine.

57. The method of claim 34 wherein the reaction of polyester intermediate with
phosgene is performed in the presence of at least a portion of polyester intermediate

possessing end-groups which are not reactive with phosgene.

58. The method of claim 34 wherein the reaction of polyester intermediate with
phosgene further comprises at least one dihydroxy-substituted aromatic hydrocarbon

moiety different from the hydroxy-terminated polyester intermediate.

59. The method of claim 58 wherein at least one dihydroxy-substituted aromatic
hydrocarbon moiety different from the hydroxy-terminated polyester intermediate is
the same as at least one 1,3-dihydroxybenzene moiety employed in the synthesis of

polyester intermediate.
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pol yester intermediate. 68 WO 03/082949 PCT/ US03/07203 60. The nethod of
claim 59 wherein the di hydroxy-substituted aromatic hydrocarbon nmoiety is
unsubsti twoad/osmsorci nol . 61. The method of claim58 wher @ch/sp3hrest one
di hydroxy-substituted aronmatic hydrocarbon noiety is different from any
1, 3-di hydroxybenzene noi ety enployed in the synthesis of polyester

internediate. 62. The th f claim rei.n: | r s tituted
aromat i ¢ %@/d?%’b%’?g’(?ﬁ Ofgﬁﬁl@tg% b ergpﬁ%ﬁ%ﬁ%ﬁ%&?—s@g&tﬁiﬁg a&ﬁ%&ﬁ@’oc@@?m 58
wher ei N afyoi@pftuniestipaty f3oltpat e is prepared in the presence of or

si mul taneously with the copol yestercarbonate. 64. The nethod of claim 63

wherein the di hyd - tifuted i ¢ hvdr. i ; :
A 65, ThELmbnaerEnd ef SRS WEan PR (BhCUTBIOS W RBRSG Yl SPrene
| nt er med ﬁgﬁox\érf)(l}h RRQS ekt GORTIMSE €d-diRydrbeytRhssetEeyf eraployed tar e Of

di hydroxy-substituted aromati c hydrocarbon noieties, at |east one of which
i s the sathe systhasislofpolyesigrtinigraediftenhi ch is different from any

1, 3-di hydr oxybenzene noi ety enployed in polyester internediate synthesis.

8 e "Bh a6l leafl AU BAR, A GhEk HOGITNY bRl I BaEd! o

aromatic /drocarbon noieties consists of uUnsubstituted resorcinol and
bi sphenol nbiet§ 7s bidptenokeshod of claim 34 wherein base and phosgene are added
sinmultaneously to the reaction m xture at a substantially constant nol ar

rati o of se.to 0 neg.fo [ [ 9 i t ot al
amount of%ghﬁyﬁéwgﬁ%ggﬁﬁﬁng 8 %Rg%ﬁgﬁkg%&dﬁgEQQY%#%ﬁﬁﬁigH%?%h%gggmﬁ%d
phosgene gi&eaddgdr sinfultahansbusitl theocopbhyesterabonan. m xture at a
substantially constant nolar ratio of base to phosgene for a tinme period

of greater than 98% of .the (otal anpunt, of ph - . t hod
oF 8 o 1l a0 SHEAEL. 15 % e ARy o N RSEAR A Boddo
reaction rﬂlaggtl};rigbi%h@mggpst antially constant nolar ratio of base to
phosgene for a tine period of essentially 100% of the total anount of
phosgene added. 69 . ) . . . )
65. The method of claim 58 wherein the reaction of the polyester intermediate with
phosgene is conducted in the presence of a mixture of dihydroxy-substituted aromatic
hydrocarbon moieties, at least one of which is the same as and at least one of which is
different from any 1,3-dihydroxybenzene moiety employed in polyester intermediate

synthesis.

66. The method of claim 65 wherein the mixture of dihydroxy-substituted aromatic

hydrocarbon moieties consists of unsubstituted resorcinol and bisphenol A.

67. The method of claim 34 wherein base and phosgene are added simultaneously to
the reaction mixture at a substantially constant molar ratio of base to phosgene for a

time period of at least 80% of the total amount of phosgene added.

68. The method of claim 34 wherein base and phosgene are added simultaneously to
the reaction mixture at a substantially constant molar ratio of base to phosgene for a

time period of greater than 98% of the total amount of phosgene added.

69. The method of claim 34 wherein base and phosgene are added simultaneously to
the reaction mixture at a substantially constant molar ratio of base to phosgene for a
time period of essentially 100% of the total amount of phosgene added.
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WO 03/ 082949 PCT/ US03/ 07203 70. The nmethod of claim 34 wherein the
stoichionetric ratio of base to phosgene is in a range of between about
1.8 and awouws/o9%9 nol e base per nol e phosgene. 71. The netrkhadiso$/orbai m 34
wherein the addition rates of both aqueous base and phosgene are varied
during the addition process while the nolar ratio is substantially

const ant. . |l &.m: i e rbonate is
ecovered 7o el BPEIR 38 e oG abaL el a0 F AR, BhGBEnT 57
pr epar i ng arabgockbatwpal st ¢8cardhboetXes motgbdss pagnoleghyssner bl ock segnent s

wi th chain nenbers derived froma m xture of terephthal oyl dichloride and

i sopht hal oyl dichlgri.de. i;n. a lar ratio.n. a ran of. about Q.4-2.5:1 and
unsubsti t %lédﬂ{reelglgglg |d n% é,]alénn& %%3‘37813?‘@}8 r?gfhéloge@%égﬁsb% AAYEHSi 1S ers
derived frpiwsginelagasiriahdurifg theaddisivh précess waBoneimelar aid ibissrbemally A
wherei n sai dktgﬁfgm yestercarbonate is substantially free of anhydride

| i nkages 199 at least two ners of the polyester blocks, conprising the
steps of : (a) preparing a hydroxy-term nated pol yester internedi ate having

a degree 0f2. TiR!HBMObH o8l I whrein@BS Lofoly@GcdrBanfORAES VR RomaREt | On Of
the polyester internediate with phosgene in a reaction mxture conprising

wat er, di dEMSOBAREEHERe, at | east one catal yst, and a base, wherein base
and phosgene are added sinultaneously to the reaction mxture at a

substanti aty yan GRBShAM nBRlAT fdrdbbarRe Dag Jﬁm’% ' eriod
of at | east ab%ut 60% of the trgé_a%raéount&o % cl)sg%g%?%%%{eedeo@hﬁgq%e

met hod of nolyster PR clifsegaems pathycbsinanermare derdaiddtcen 8 ymiktues ofteseptithaloyl

copol yest ey; . | S ar ot h caognducted in _a two: /st em
el uth ng Gaon i eSSt SighioRab SRR 5 A g o BERHAET 3 Bl o m 74
wher ei n t mdpohgpbstitetedi ndsercimedj ahé pdydmdbonasolsegBeht ronh a@nllthanbdief or e
conducting, a reacti of said pal yester internediate wth phosgene. 70 WO
03/ 0829499"&&7’%%8%’/38?Gfégon%fg““?ﬁoe%ﬂﬁ?ﬁ@aorsm%w&dbﬁpﬂ@n%@ ein the reaction
of polyester internmediate with phosgene is performed in the presence of at
| east a powldréin seid @pbYesieRiarionbRriFBabsRHially free of anhydride linkages linking

at least two mers of the polyester blocks, comprising the steps of :

(a) preparing a hydroxy-terminated polyester intermediate having a degree of

polymerization of at least 4; and

(b) conducting a reaction of the polyester intermediate with phosgene in a reaction
mixture comprising water, dichloromethane, at least one catalyst, and a base, wherein
base and phosgene are added simultaneously to the reaction mixture at a substantially
constant molar ratio of base to phosgene for a time period of at least about 60% of the

total amount of phosgene added.

74. The method of claim 73 wherein polyester intermediate synthesis and
copolyestercarbonate synthesis are both conducted in a two-phase system including an

aqueous phase and dichloromethane.

75. The method of claim 74 wherein the polyester intermediate is not isolated from

solution before conducting a reaction of said polyester intermediate with phosgene.
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possessi ng end-groups which are not reactive with phosgene. 77. The net hod

of claim73 wherein at |east one polycarbonate is prepared in the presence
of or simuwbtoanedusly with the copol yestercarbonate. 78. TieTnsosratodnf claim
77 wherein the polycarbonate conprises chain nmenbers derived from

bi sphenol A. 79. The nethod of claim 73 wherein the stoichionetric ratio of

base to phgs LS , e o . e
pase per’ ngr arepeBot b G IRV ALERCUCRACRAP pabEEr Sy aflacd nal
copol yest ghosgehe hapefirmeddo chepresenice @fat est & pertiph off prlyrstar mtergedian

interfacial nethod for preparin bl ock copql yest ercarbonate conpri sing
pol yest er %F%ﬁ?n%gwgs \‘?’m?llcrrtf a&%ﬁ%ﬁe?ﬁ%gﬂ@%@?’( R€d froma mxture of
terepht hal oyl dichloride and isophthal oyl dichloride in a nolar ratio in a
range of ghoutheOméthad of klaimnB whetds bt teastecher pdpcaaborale isaprdpged ycdhdonat e
segnents with chafi n menbers _derjved frg,m at | east one of unsubstituted

r esor ci nolPTesTacaRis ERdfangoushy withithe copelyeRsisaitpBeer car bonat e i s

substantially free of anhydride |linkages linking at |east two nmers of the

pol yest er 78l O¢kS meBP61 slaftd 7h@h&ibiaPde Pblycatbahate Qskiptised clidin nfsiierone
1, 3-di hydroxybenzene noiety and at |east one catalyst in a mxture of
wat er and dgtivedfem smhepelyani ¢ sol vent substantially inmiscible with water;
(b) adding to the mxture from(a) a controlled stoichionetric ratio of at

| east one wCi I ; i cWid 61 bRE I shdibae ik e pH
bet ween ab%t'JtrﬁlSe r%ﬁh&%%ﬁﬁ?ﬁ?? gxfhe{fﬁg&%g%ﬁéﬁg?ﬁc‘%ﬁ% he pH o?ﬂt%e rleacti on

m xt ur e t o angadietveen dhout hRged ebowd ol bapeiperanelarhosgese.| owi ng conpl et e
addition of acid chloride, and stirring the reaction mxture for a tine

di ti on of and stirrin . i or & t
or epar ng 50 payReR8Y of R TRIRord U BSR Oh Bt A g KR I8y 205 (o)

conduct i ngeactioaagiktuoer of t he pol yester internediate with phosgene in a
reaction mxture conprising water, dichloronethane, at |east one catalyst,

and a bas er.ei .base .and.phosgene ar dded.si u : he

reaction re'lﬁlx\t,@’? éntﬁ{r}a%{asﬁﬁg}o n Ol?arfrlE rm@o%sb? %C%t 9?%] T g?a l?gc}il(?i%f g(%légtéa{l%

phosgene igblyested BERk GEgrheitveeih cabiauheribdds ariledldnm a mixture of terephthaloyl
dichloride and isophthaloyl dichloride in a molar ratio in a range of about 0.4-2.5:1
and unsubstituted resorcinol, and polycarbonate segments with chain members

derived from at least one of unsubstituted resorcinol and bisphenol A;

wherein said copolyestercarbonate is substantially free of anhydride linkages linking

at least two mers of the polyester blocks, comprising the steps of :

(a) combining at least one 1,3-dihydroxybenzene moiety and at least one catalyst in a

mixture of water and at least one organic solvent substantially immiscible with water;

(b) adding to the mixture from (a) a controlled stoichiometric ratio of at least one acid
chloride and at least one base while maintaining the pH between about 5 and about

8.5, and

(c) adjusting the pH of the reaction mixture to a value in the range of about 7 and
about 9 following complete addition of acid chloride, and stirring the reaction mixture
for a time sufficient to destroy any anhydride linkages in the polymer chain, thus
preparing a polyester intermediate; and
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2.5 nol e base per nole phosgene during the addition process. 82. The net hod
of claim8l wherein polyester internediate synthesis and

copol yestwooankmaat e synthesis are both conducted in a tweCcghss®0RYst em

i ncluding an aqueous phase and di chl oronet hane. 83. The nethod of claim81
wherein the polyester intermediate is not isolated from solution before

conductin | i I ] i ate 0 84. The
method of & SPRREHHER.Racth A8 JUERMEL B RRE el eend B 9800n )
phosgene imixpat fcompedingrwdtdre dighlsaencthargf ableadteas tcatalypyrhd arbasd, wiskerest er

i nternedi ate ssessi ng eng- gr.oups whi.c re nogt reactive wth phosgene.
5. “The. it ANGPIGRERTTS FOgFEr B oo g de Bhcrracingt Hadis AharebstuPRRE nar o
in the prensasemefar @htic biibadeadgbsdene W hrabfioCORAEHESBRIL AN hahabaw 86.
The net hod of claim85 wherein the pol ycarbonate conprises chain nenbers

derived frbmmsilepremst male mpsgenscluppg Hisrddition BPFAS81 wherein t he
copol yestercarbonate is recovered fromthe reaction m xture. 88. A nethod

for prepargnary bhankd CEPOLYES! §f CRhARAALRIFRS! Abidldlae f §88eafs aga@hydride
| i nkages |Iinking at [east two ners of the polymer chain, wiich conprises

t he steps wipolyegtaicathonpigsynifiesis tgdotkgonduetad e bo-phasgessten ingludingedi ate in
a nolten reactio ] I | sing at | east one 1, 3-di hydroxybenzene

noi ety anaaqélfoqsé)glgfé%%dteé{cﬁf)gona |%:n%'di carboxylic acid diaryl ester under
transesterification conditions, said polyester internediate having a
degree of §holViemethatliarclam &t wheast the; pal gastey éntergedidte is not isolated from

copol yestercarbqgnate from.the reaction.mxture;. and 72 WD_.03/ 082949

PO/ US03/ Ui KBy cORHEDE G- o B LIRS S pHa B Rle Bt PR ERRedi at e

wi th phosgene in a reaction mxture conprising water, dichloronethane, at
| east one gat'Bhey iethodnef dlaassl wiessieithe r&een afdpdyasgcinermedawdait

sinmul taneously to the reaction m xture a substantj al | const apt nol ar

at
rati o of bAEERs BREEgERR! Ingde Pigsensrellirldeast 2 ORI HgPlkegitpfeppestiate

di car boxyl h&xsQGing eHHR36 s viticiRarintt & witlpRhgeyd. | sopht hal ate and
di phenyl terephthal at'e.

85. The method of claim 81 wherein at least one polycarbonate is prepared in the

presence of or simultaneously with the copolyestercarbonate.

86. The method of claim 85 wherein the polycarbonate comprises chain members

derived from bisphenol A.

87. The method of claim 81 wherein the copolyestercarbonate is recovered from the

reaction mixture.

88. A method for preparing a block copolyestercarbonate substantially free of
anhydride linkages linking at least two mers of the polymer chain, which comprises
the steps of :

(a) preparing a hydroxy-terminated polyester intermediate in a molten' reaction
mixture comprising at least one 1,3-dihydroxybenzene moiety and at least one
aromatic dicarboxylic acid diarylester under transesterification conditions, said
polyester intermediate having a degree of polymerization of at least 4; recovering the

copolyestercarbonate from the reaction mixture; and
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90. The method of claim88 wherein the ratio of diphenyl isophthalate to
di phenyl terephthalate is about 0.25-4.0 : 1. 91. The nethod of claim 88
wher ei n twe msasiveo of di phenyl isophthalate to di phenyl tecaasosed2ate is
about 0.67-1.5 : 1. 92. The nethod of claim 88 wherein the stoichionetric

rati o of base to phosgene is in a range of between about 1.8 and about 2.5

mol e base ({i‘tgg onH?Atﬁlgp{' PSPEEE of %?énp(giggsté‘fe&&?@m@ifatec\kﬁh PhB8Senbef @i iRaéionl east

one polyc "bonate I’s” prepared presence of or sinultaneously with
the copol yestuer canpoie wateg4liclitremetianedit dgastong satalstinskabases waerein

pol ycar bopat e conprises chaj [ [ : -l ;
ot hod of Deieah R Gie At ACE TR ar gLt B e B ity e
reacti on gbagiatit nolarJatio of base to phosgene.

89. The method of claim 88 wherein the dicarboxylic acid diester is a mixture of

diphenyl isophthalate and dipheny! terephthalate.

90. The method of claim 88 wherein the ratio of diphenyl isophthalate to diphenyl
terephthalate is about 0.25-4.0 : 1.

91. The method of claim 88 wherein the ratio of diphenyl isophthalate to diphenyl
terephthalate is about 0.67-1.5 : 1.

92. The method of claim 88 wherein the stoichiometric ratio of base to phosgene is in

a range of between about 1.8 and about 2.5 mole base per mole phosgene.

93. The method of claim 88 wherein at least one polycarbonate is prepared in the

presence of or simultaneously with the copolyestercarbonate.

94. The method of claim 93 wherein the polycarbonate comprises chain members

derived from bisphenol A.

95. The method of claim 88 wherein the copolyestercarbonate is recovered from the

reaction mixture.
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