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Pol yest er carbonates and nethods for their preparation have been studied
extensively throughout the years. Pol yester carbonates are 2 BawAvopioastic
resins that are clear and have high inpact resistance. Due to their optical
clarity ve@@1/32i83/si cal properties, polyester carbonates arRCTEE8W23%Mlensi vel y
in injection nolding 10 applications. The synthetic nmethods commonly used
to make pol yester carbonates are interfacial polynerization and nelt
condensation polynerization. Interfacial polynerization is a well-known

process. Fontana et al. U. S. PatentNo. 4,983,706, discuss the reaction of
an aromati c di hydroxy co ound such as bi sphenol -A with phosgene and a
diacid. The diacid is FORMARING POLIESFERICARBGNATES to produce a

pol yester carbonate with nelt flom/such that the polyester carbonate is
sui table for purposes of injection '"nolding. Melt flow can be described in
terns of V|gggggg qu ﬂ¥véﬁ* ter carbonate produced by the

I nterfacial netho prOV| es excelTent viscosity for injection nolding

pur poses, particulate contamnation is often a problem Additionally, t he

i nterfacial method 20Thspesent mzatiderdaed o ﬁx%thodrfﬂpﬁﬁl%iconﬁg oyt Iei“”

envi ronment al 'I?f}/ haz dous ohj{ﬂ_rl nated solvent. Melt
pol yner i zat 7o IHe@P@"&PB’c‘BS@WmI‘Ghlesdbtaemelt congdensation | ess

parti cul at esl{aeeith ko™ nt.erf t hod.

Al t hough rreqﬁﬁgondgr?ggl on pgbﬂy tﬁe Fe%gté&{e)%t;%g%rb?%@a?@éiﬁé?é‘t“ ous 25
cheni cal s, qawéyspwlshm:wd(fdimmdaxme mmtﬂoby)f b arofidtic diRyH#6Ry 8drhPdlind

pol ymergzat‘b ? 2004 WO 01/ 32743 PCTI USOQ 27710 process often do
not hav@ thé S\ﬁe%c ?Qp%rFtrF@g B S est er carbonate made by the
interfacial nmethod. In order to inprove the flow properties of poI yester

car bonates made by ttydsRlr carbGRAEN SRt nthoBO OFTRGH HRbARORTHARESGn i 11 € ent

met hods have been
studied extensively throughout the years. Polyester carbonates are thermoplastxc

resins that are clear and have high impact resistance. Due to their optical clarity and
physical properties, polyester ogrbonates are used extensively in injection molding

10  applications. The synthetic methods commonly used to make polyester carbonates are
interfacial polymerization and melt condensation polymerization.

Interfacial 'polymerization is a well-known process.. Fontanaet al.,
U.S. Patent No. 4,983,706, discuss the reaction of an aromatic dihydroxy compourd
such as bisphenol-A with phosgene and a diacid. The diacid is incorporated into th:
15  reaction mixture to pi'oduce a polyester carbonate with melt flow such that the
polyester carbonate is suitable for purposes of injection molding. Melt flow can be
described in terms of viscosity. Although the polyester carbonate produced by the
interfacial method pl'OVldeS excellent viscosity for i injection molding purposes,
particulate contamination is often a problcm. Additionally, the interfacial method

2Q uses a hazardous chemical, phosgene, and an cnvuonmcntally hazardous chiorinated

solvent.

Melt condensation polymerization is a known synthetio process-wh.ich
often results in less particulates found in the polymer compared to the interfacial
method. Although melt condensation polymerization does not involve hazardous

25  chemicals, the polyester carbonates made by the melt condensation polymerization



5 studi ed Sakashita et al. (Japanese Patent No. Hei 4[1992]-345616) di scuss
a nethod for preparing polyester carbonates which incorporates aliphatic
diacids directly into the polyester carbonate using a rEbtMgrvokipheri zati on
process. This nethod is only concerned with polyester carbonates which

cont ai WAHE2Momat i ¢ di hydroxy conpound, PCT/US00227710
2,2,2",2"-tetrahydro-3,3,3 ,3 -tetranethyl -1, 1'-spirobi [ 1H i ndene] -6,6" 10
diol, commonly known as SBI. The nelt condensation pol ynmeri zation method of
Sakashita et at. adds the aliphatic diacid, aromatic di hydroxy conpounds

and catal ysts ‘i’;\i? a on(g-ste&érrﬂeaction.. Ve hag's continue to be sought to
prepare hPHfFe ef"t‘{/o'b s the flovwcpropetiss OF PoIEster cashpngie madabY the | nj ecti on
nmol di ng puitegsSa Hsthed the nelt. 15 condensati on pol yneri zati on process.

BRI EF SUMVARY OF THE | NVENTI ON The present invention provides a nelt

condensation polynerization process for preparing polyester carbonates.
The process invol vednorisr & ispoysf the flow propenzs of polgesiercarbimaies nealed di est er

d catal ith a diacid: and (I]. ti t | east ti
G ny i oy SR BBt sSutRion po D e riatidn pEGers, dfrdensimedhpdr R e e 2 2 0 Ny
2004 The pu@RANSakRhRAk AN(JapanesePRMIICS r&i@%@g}%gg%@ dps%yﬁé%,a@,ﬁi on

process for prepari n? pol yester carbonates. ‘ I NVO e steps
of : (1) pfosprepasing pglyestpreanhdnates whdehinsorgiorites diphatie tiagidandirecilymtdy dr oxi de

and dodec LQLC ' .orma,reacted pre-reactin mxture; and 5 (11)
addi ng toﬁi[g eiy% ét%(r: %ég%atrlééggl’%%megﬁoﬁ*%% OQ,PE‘-"’Z?F‘%(ﬁl’S r_“e)t(ho‘{‘s only
hydr oxy pheutictinpd evitigolydslel Lhrbbarédohichohidhh B aldfRaldMRPELEN 10 The present
invention relates to a melt condensation polymerization
compound, 2,2,2’,2 -tetrahydro—3_,3,3’,3’-tetramcthyl-1,1 ’-spirobi[ 1H-indene]-6,6"-
10  diol, commonly known as SBIL. The melt condensation polymexizaﬁon method of
Sakashita et al. adds the aliphatic diacid, aromatic dihydroxy compounds and catalysts

in a one-step reaction.

Methods continue to be sought to prepare high quality polyester
carbonates which can be used for injection molding purposes using the melt

15 condensation polymerization process.
BRIEF SUMMARY OF THE INVENTION

The present invention provides a meit condensation polymerization

-process for preparing polyester carbonates. The process involves the steps of:
(I) pre-reacting a carbonic acid diester and catalyst with a diacid; and

(II) reacting at least one aromatic dihydroxy compound with the
20  reacted pre-reaction mixture.



process for preparing polyester carbonates which involves the pre-reaction
of carbonic acid diester, catalyst and a diacid subsequently foll owed by a
reaction of at |east one aromatic di hydroxy conpound wi th 0t &y 2e8ct ed
pre-reaction mxture. Melt 2a 2 0 MAY 2004 WO 01/ 32743 PCTI US00/ 27710

condensati on polTheepreail dventidnbealed prwidbst @ BendeAs#iohe pbiyneeriatesss for
the formation of polyester carbonates. In one enbodi nent, the conposition

of the predpgess franepasing nodygstarsatbonatss| Jhepsocessiyehss shegapy 081 ng

structural unitgyof the formula.l, 0 11 -O DO C.wherein D is a divalent
aromatic radi caﬁ) and)rg-é%agélfqgnglgg}eny%cﬁq’r%’ﬁade ﬁ”ﬂm]s{egt? 9 I?IBPWBPHH! L 10
{11) -0 - Ruydféxile MiPd&icRatedidie abilitoTBAR aH6adis®iteOidattiof@@{thRednd 0 11 1IN
formula | and Rl~ is. at |east one divalent noiety selected fromthose of
the forhul ae El I(II)| vaddngy: tas the PieaftiedC p@-reaction mixture 2,2-bis(4-

hydroxyphenyl)propane.
DETAILED DESCRIPTION OF THE INVENTION

10 The present invention relates to a melt condensation polymerization
process for preparing polyester carbonates which involves the pre-reaction of
carbonic acid diester, catalyst and a diacid subsequently followed by a reaction
of at least one aromatic dihydroxy compound with the reacted pre-reaction

mixture. Melt

2a



X-C 3 20 MAY 2004 WO 01/32743 PCT/ US00/ 27710 . wherein X is a linear

al i phatic group, branched aliphatic group, or cyclic ali}bafiAYc 2§k oup.

Li near and branched aliphatic groups are preferably those containing from
2 to abdW®"BCarbon atoms, and include as illustrative F&TYIMRINAg 5
exanpl es ethyl; propyl, isopropyl, butyl, tertiary-butyl, pentyl,
neopentyl, hexyl, octyl, decyl, dodecyl. Cyclic aliphatic groups include
cyclo- or bicycloal kyl radicals, preferably those containing from3 to

about 12 rirg : .W.th a total nunmher of carbon atons |ess than
or equal -tog‘%ﬁﬁ%@pﬁﬁ'ﬁ%{z\%ﬂ bas %H???W#tpih?@néf&%mpm@css fontkee cyclic

al i phati c gferiation BEpSIf@ter ety . cycl opentyl, cyclohexyl, 10

met hyl cycl ohexyl, and cycl oheptyl. Aliphatic groups al so include aral kyl

radicals containing from?7 to about 14 carbon atons; these include, but

are not |inited to, heswdmbliet! MilosipoRRBRY BOMYlen fdaROENY! et hy!

The pol yester_carbonates which find use In e 11ns Pbn" are " wel |
known in t he?BARIses & PRIYERFIALbOnate comprising:sipicaural yimts afabe fonmsla 13, 030, 331; 15
3,169, 131; 3,207,814; 4,238,596; 4,238,597; 4,487,896; 4,506,065, and in
copending application Ser. No. 09/1@l,902, filed Cct. 29, 1998, and
assigned to the sane assignee as th@ instant application. The first step
of the nelt condensatgpn pol ymerizatilon process is a pre- reaction of a
carbonic acid diester, catary¥TParfd—@=acid. The pre-reaction as used 20
herein refers to an esterification process. The pre-reaction of the diacid
and carbonic acid diester forns, car boxyl i c_di ester conpound. The
pre-reaction is all oWt ¢8 Hrag‘i‘éﬁgamt%"@ﬂ S rashigalicandyrepeatipp o eecominger si on of
t he di aci d ungs af thaformulailc di ester conpound. "Substantially conplete
conver gpon" as used herein-refers ‘to the reaction of the diacid and
carbonic acid diester wherein at |east 95% of the diacid and carbonic

(I —O—R'—0—D-— :

wherein D has the meaning previously ascribed to it in formula I and

1. . .
R is at least one divalent moiety selected from those of the formulae IH, IV and V:
15 R

.,0




25 acid diester react to forma carboxylic diester corrpound Car boni ¢ aci d

diesters are of the general formula, R2(CCB) wherein %Ya@b‘yl or aryl
group. Typical exanpl es of carbonic acid diesters incl udg not

i mtegydowseizphenyl carbonate, ditolyl carbonate, bis(chtRussrgmn )
carbonate, m cresyl carbonate, dinaphthyl carbonate, diethyl carbonate,

di et hyl carbonate, dibutyl 4 WO 01/32743 2 0 MAY 2004 PCT/ US00/ 27710
carbonat e, dicycl ohexyl carbonate and m xtures thereof. The carbonic
diester nost typically used is diphenyl carbonate. Diacids are of the
general fornula: R(COOH)2 wherein Ris an alkyl or aryl group. Exanples of

di aci ds include, but g | 1mted,. . aliphatic diacids, 5 aromatic
di acids, and mi xtures t‘ﬁ%@é’gfﬂ@ a?g'1 él%m(? %LPH EFH’FPEA gf%!&“&&%%d. pi ¢
acid, sebagclic alighdtic groaipc divedt Q:hd:bﬁﬁtldxi dliphdife g,loa?g gre fdrefefapill 4B d| aci d;

and aromatic diacLds ,such as_isophthalic acid, ephthal 1 c aC| & and
2, 6- napt halc%‘élﬂ‘% B@)%/ﬁol@ou gar q!héloaudartd mnlw{:asﬂhlsmaam pen-limitidge nel t

ondens ti cti.vel rove the nelt
\C/| SCOSI tgy g?a'? e ﬂgqcﬁ%’ﬂa@ﬁﬁsﬁ%ﬁl & b’é H?gg'i! hexylepetyhef er s
to the abi Heeyw, dﬂdeaylnﬂytbdahqdia;&egt-tﬂrpsﬁmﬁwmﬁn—td? bié}@l’éa_lkﬂ-%ém t viscosity

enabl es raB%(P a&gﬁffl ci ent, J ection nol ding of thé polyester carbonate.
Typi cal I°89@H“P$1 TPW@ tesahout bhHag sarbon ﬁltqm#i witbraj tetal numberlS

pr ocess Insféﬁlsmn eins 368 A or dalTh 830! Ronfl HALEarR Al fAROUNdS Al Kal i ne

earth nmetal conpounds, quaterrary anmoni um conp ns.
t her eof . Udhesaityclic Iahphamegrampmndpdmugtsomlpqto@épe&tﬁ ¢yeedHedsl, sodi um

hydr ox um,hydr ox i um hydroxi de, sodium
hydr ogjeﬂcawﬁ@w}ﬁ IS°|h é@l ‘U/ﬁi g‘ﬁ%l‘oég @mqsealsq inchideeralipyliradieals ar bonat é;
sodi um car &b?ﬁzﬂhﬁng fﬂﬁﬁ 796 abt 14 carbon atoms; these include, but are not limited to,

benzyl, phenylbutyl, phenylpropyl, and phenylethyl. |

The polyester carbonates which find use in the instant invention are
well known in the art as discioscd in, for example, U.S. Pat. Nos. 3,030,331;
15 3,169,121; 3,207,814; 4,238,596; 4,238,597; 4,487,896; 4,506,065, and in copending
application Ser. No. 09/181,902, filed Oct. 29, 1§98, and assigned to the same
assignee as the instant applicatio'n. |

The first step of the melt condensation polymerization process is a pre-
reaction of a carbonic acid diester, catalyst and diacid. The pre-reaction as used
20  herein refers to an esterification process. The pre-reaction of the diacid and carbonic
acid diester forms a carboxylic diester compound. The pre-reaction is allowed to
proceed to substantially complete conversion of the diacid to a carboxylic diester
compound. “Substantially cbmplete conversion” as used herein refers to the reaction
of the diacid and carbonic acid diester wherein at least 95% of the diacid and carbonic
25  acid diester react to form a carboxylic diester compound.

Carbonic acid diesters are of the general formula, R1(CO;) wherein R
is an alkyl or aryl group. Typical examples of carbonic acid diesters include, but are
not limited to, diphenyl carbonate, ditolyl carbonate, bis(chlorophenyl) carbonate, m-
cresyl carbonate, dinaphthyl carbonate, diethyl carEonate, dimethyl carbonate, dibutyl



20 carbonate, l|ithium carbonate, sodi.um acetate, potassium acetate, lithium
acetate, sodiumstearate, potassiumstearate, |lithiumstearate, sodium

bor ohydride, lithium borohydride, sodi um borophenol at e, gdHiMamZﬂ@,nzoat e,
pot assi umdbmyszest e, |ithium benzoate, disodi um hydr ogenphespisahsy '

di pot assi um hydr ogenphosphate, dilithium hydrogenphosphate, di so um

di potassium and dilithiumsalts of biphenol A and 25 sodium potassium and
lithiumsalts of phenol. Useful alkaline earth netal conpounds as cat al ysts
i ncl ude cal ci um hydroxi de, barium hydroxide, magnesi um hydroxi de,

strontium hydabenae, dl@éﬂ@wﬁm caﬁ;uisaﬂg&ﬂ BHNDes Hefeof DTHe %}g@;‘ Eonat e,
magnesi um hy%gp ncar r@? lg MAY 2004 WO 01/ 339 ggllg%#@
strontium hy 6‘%@%8&? B Ig:,ny %F'?ﬂ‘\ﬁ‘?ﬁ car bonate, barium carbonate, nagnesium
carbonate, strontium carbonate, calciumacetate, barium acetate, magnesium
acetate, strontium acglimi@ ark af st ear a magnesi um
stearate, and strontium stearat gict%gé%?ﬁr%gf{' $@¢§%WFH§ ds as
catal ysts i n@fafesroupt E&%mlllﬁ aﬁdmcldmmchnﬁpbuwié n6Uhitedid, Sﬁg@lﬁ Lgmmoni um
ts |

hydr oxi dey a moni um, h xi de. Preferred cat ntl ude
t et ramet hyI ggmr%tﬁ% Haﬁﬁ% ’Blé‘mfs%mcm\@ amples @ alipha tlmdtacudsemcadlprmid 10

In order to ebade pelhmleBincaRIPRIIC0 he _carboni ¢ _aci d
di ester are eeded for each nol e of |ac 58%‘@&;%?‘8%?“ FEMEUG honj ¢
aci d di est erdia<d S%@é@&@bﬁhab@mdmmhdﬂlaaaﬂmhda LGlhiptaaieNedi pd.

Cat al yst |sag{desent in a range between about 108 noles and abouf 10.3
nol es to noles of aromatic di hydroxy conpound. |In another enbodi nent, the
catalyst is present in a range between about 15 10"7 nol es and about 10-3

mol es’ to moles of ar Gietddditibofyf diodnciae PG HHelt condensation polymerization
10 process effectively improves the melt viscosity of the polyester carbonate. Melt
viscosity as used herein refers to the ability of a melted polyestcr carbonate to flow. -

Low melt viscosity enables rapid and efficient injection moldmg of the polyester
carbonate. '

Typical catalysts employed in the melt condensation po!ymérization
15 process include, but are not limited to, alkali metal compounds, alkaline earth metal

compounds, quaternary ammonium compounds and combmatnons thereof.

Useful alkali metal compounds as catalysts include sodium hydroxide,
potassium hydroxide, lithium hydrox:de, sodium hydrogencarbonate potassium
hydrogencarbonate lithium hydrogencarbonate, sodium carbonate, potassiuim

20  carbonate, lithivm carbonate, sodium acetate, potassium acetate, lithium acetate,
sodium stearate, potassium stearate, lithium stearate, sodium borohydride, lithium
borohydn’de, sodium borophenolate_, sodium benzoate, potéssium benzoate, lithium
benzoate, disodium hydrogenphosphate, dipotassium hydrogenphosphate, dilithium

~ hydrogenphosphate, disodium, dipotassium and dilithium salts of biphenol A and
"25  sodium, potassium, and lithium salts of phenol.

Useful alkaline earth metal compounds as catalysts include calcium
hydroxide, barium hydroxide, magnesium hydroxide, strontium hydroxide, calcium
hydrogen carbonate, barium hydrogencarbonate, magnesium hydrogencarbonate,



The pre-reaction process is typically carried out at a tenperature in a
range between about 180C and about 270C. Comonly, the p rﬁgo}a%on S
carried out at a tenperature in a range between about 22 and out 260C.
More cwomrd2943 t he pre-reaction is carried out in a tenRCBUSIOLTTI® a range
bet ween .about 20 230C and about 250C. The reaction vessel is typically -
kept in a range between atnospheric pressure and about 200 torr for the
pre-reaction. The formation of the diester fromthe pre-reaction of the
carbonic acid . diester, catalyst and diacid ensures substantially conplete
i ncor por at $EARLYM l?31"“1]&081’!‘5’(*513G“mf=,rthilﬁllcrll@:«'qihﬁﬂngl@sb:ﬂ'mmtuu'lmmae,emagxﬁsh.mﬁ antially

conpl ete | rein 25 refers to a pol yester carbonate
wherein at easﬁ"r S@é}o of ?% bg%ietﬁcq T{eSgeigte, E’["Hf‘?laﬁija‘cﬂﬁ‘@@‘?s&m jasetate,

i ncor por atstbntioinCactface, paibives §1@ira@a bAMRA SR aPIEO Hddnesibh Q&H‘E{ L4fy rroni tor
conpl ete conversion of the diacid to a diester, proton nuclear magnetic

resonance SEOPHERYSEAEASY nay be used to confi rmthe formation of the
diester. 6 2 0 MAY 2004 WO 01/ 32743 PCT/ US00/ 27710 After the diester has

been fgrmed in the py he secon of .the melt
condensati on pol yneri z:ﬁ gn ﬁ%é}s@’q.“ﬁ{‘%‘l‘i?g?"f’ﬂgs :}secrfgzﬁy ud¢; | east one
aromati c detmadk)rbacmnmpncmﬂpwﬂdb shdtPasiegainethyRaionos KydrdBde hfid t he pre-
reaction ste he ste reacting at |east one arorratlc dlﬁydroxy

conpound Wf ﬂl Opjiu 'E‘E’%'Gﬁ‘pound is referred to herein as the
condensation process. At |east one aromatic di hydroxy conpound i s conmonly

added to the react ecprpkﬁ.é&@g@gk HH?EE er andi tions
"Inert gas conditions” as us ﬁg?tgyﬁé *rée o aO{r?] P%ﬂ %Geioélé"fmvw chis
purged andlydrokide|aad mixturestheienfr t gas, for exanpl e, nitrogen, argon. or £
helium 10 Suitable aromatic dihydroxy conpounds for preparing pol yester
car boi@t es include tllp {eprese t ed erbt he formula VI _:
rdér to ester carbonates, two moies of the carbonic acid

 diester are needed for each mole of diacid and one mole of the carbonic acid diester is

needed for each mole of aromatic dihydroxy compound. Catalyst is present in a range

between about 10”® moles and about 10 moles to moles of aromatic dihydroxy

compound.” In another embodiment, the catalyst is present in a range between about

15 107 moles and about 10> moles to moles of aromatic dihydroxy compound.

The pre-reaction process is typically carried out at a temperature in a
range between about 180°C and about 270°C. Commonly, the pre-reaction is carried
out at a temperature in a range between about 220°C and about 260°C. More
commonly, the pre-reaction is carried out in a temperature in afmge between 'about

20  230°C and about 250°C. The reaction vessel is typically kept in a range between -

atmospheric pressure and about 200 torr for the pre-reaction.

The formation of the diester from the pre-reaction of the carbonic acid
diester, catalyst and diacid ensures su'bstan.tia]ly complete incorporation of the diacid
into the polyester carbonate. “Substantially complete incorporation” as used herein

25  refers to a polyester carbonate wherein at least 95% of the diécid used as staﬁing
material is incorporated into the polyéstef carbonate product In ordér to monitor
complete conversion of the djacid to a diester, proton nuclear magnetxc resonance

Spectroscopy may be used to confirm the formation of the diester.



(VI) HO---D---0OH 15 wherein Dis a divalent aromatic radical as defined in
formula L Preferably, D has the structure of fornula VI I2' (m{l\/b[ﬁf{ )P (")m
(viml AEA t s L Ju-20 wherein A" represents an aromaPic group such as
phenyl en®0 012MBenyl ene, and napht hyl ene. E may be an al kKECHHE0M57710

al kyl i dene group such as nethylene, ethylene, ethylidene, propylene,
propylidene, isopropylidene, butylene, 7 2 0 MAY 2004 WD 01/ 32743

PCTI USOQ' 27710 butylidene, isobutylidene, anylene, anylidene, and

i soanyl i dene. When E i L kyl ene, or al kyljidene group, it may also
consi st of two or rmreﬁgggl}ngfFé&GﬁasamlfpmntB¢DL¢p!§a@mmcp,éhB$Dﬁond noi ety

di fferent fraep off thy heheofderdhdiof ¢ i aromatic |inkage: a
tertiary ams:? | i nkage; an ot herlb‘??lﬁggzga?;éﬁg’rcarsgg’r‘{?*ve%@%fonao t least

si | i con- cont¥eFFeTgatqg @kﬁb’@xlswnp(amdskilthﬁe cﬁéstaicbﬁppmn@forﬁleaqﬁiﬁgprgpnt ai ni ng
| i nkage suc ; |+ | foxide,. or sulfone;.or a .

phosphor us- c?gﬁlglﬁ ﬁ?eﬁgﬁ?lg 51233’ r%"&ﬁﬂ_g atleast ope argmatie dibydrprbeqshpound. withnthe

addi ti onJ E diesyer eempoend-is eefeirdd &5 heeid!Q ) opent yli dene,

cycl ohexyl i dene, BH_Ig, 5-trimet hyl cycl ohe%‘}al? e%&aﬁrargpﬁ#%syc‘ﬁg-cxﬂé’ﬂﬁl i dene,
2-[2.2.1 J- Brmaticatiaysgxy ersmround dbpummphlyceided tathe reeit freeeathiod 93 med O

cycl ododecylkj naot wl i dene, . _rgpresents hydrogen or a

monoval ent Iuhy ?g%na %r?ﬁgi?%ﬁ% ?‘hé‘ﬁ ELCoYANS, a3 Psed) herein refersitg @ireadtion

aral kyl radvesstlswhiah kgpuyged aridle iHed with )i ligeH ' ; i eycl oal kyl
radi cal s. TFQ term "al kyl -radi cal " |wé i,r%t eng%gdfé%qé@ﬁeaﬁlat&rgegbﬁrémhg? mal

al kyl and bM&H¥ed al kyl. radicals. Normal and
10 Suitable aromatic dihydroxy compounds for preparing polyester
carbonates include those represented by the formula VI :
(VD HO--D~-OH
15 wherein D is a divalent afomatic radical as defined in formularl.
Preferab’v, D has the structure of formula VII:
T el Tes 1 Toan
o YN ®)y | |y,
(VI I I I
-AL- E Al
- J t L J s b .J u
20

wherein A' represents an aromatic group such as phenylene,
biphenylene, and naphthylene. E may be an alkylcrie or alkylidene group such as
methylene, ethylene, ethylidene, propylene, propylidene, isopropylidene, butylene,




branched al kyl radicals are preferably those containing from2 to about 20
carbon 15 atons, and include as illustrative non-limting exanples ethyl,
propyl, isopropyl, butyl, tertiary-butyl, pentyl, neopeniﬁlﬁgﬁéwwl, octyl,
decyl, dodecyl. Aryl radicals include exanples such as phenyl and tolyl.
Cyclo-‘ﬂ?“B?%@%loalkyl radicals represented are preferaEF§ yeig1o
containing from3.to about 12 ring carbon atons with a total nunber of
canon atons | ess than or equal to 50. Some illustrative non 20 limting
exanpl es of these cycl oal kyl radicals include cycl obutyl, cyclopentyl,

cycl ohexyl,  nethyl cycl ohexyl, and cycloheptyl. Preferred aral kyl radicals
are those beligens; isgbytylidene. awylepe.amylificne and dscamytislene. Né&eniBis aude, but

t 1im I h | but vI h I |, h leth 1. Y1
mmy be a hatis§iEnt SalRAY erod! ey s onabt SE IS T fibre aiflenE ot Akyifdens
tertiary nigrongecongectsd bgdehoiasy diffeRnbibAHIRAend zﬁkﬁf’d&kﬁ, #Eggpa,? uch as R5

y

above, or an al koxy group such as OR wherein Ris an all or aryl group;
it being on?fymaﬁebégéﬁﬁi 3 tarHafy aming dinkage; an cthenlivkageas farbbayl lnkagdie

t ant |« L d d t he pol {, b te.
The | ot tar - MHpdiEBGlAiRhe IRRIS i8fes sHBRSorsPlo Rl X o iarmsis Bokoss Sish ¢ he
nunber of pesiulfidensulfoxids3 opsilfdrebbea bmspﬁum1cbhmdiﬁglinﬁagé@u@&392743 2 0 MAY

2004 PCT/ U%C?)g)’ 27710 "p" represents an_integer frontand 1ncluding zero
t hr ough t hePBRSAHRY! asphgspheayk: i Ia.addision, E mayhe agycloatiphatic pronps suchan; "t

represents ' e&@d : | g Sl .ei ther zero, or one,;
and "u" repc}glsdgglﬁtgﬂ%)?’ il ézgeé?h?ér?g r ﬁ'gﬁm‘é‘?‘geg'r’%}f’fﬁ'ﬂ‘%ﬁ%}%my ¥§l%y dr oxy
phenol  conpexpliddne, 24i2.211])-bidysloheprytident, @ebpehryidend chtlopenthdecglidetg, when p

nore than one Yl substituent is present,,Y my be the sane or di fferent. £
For exdfipl €yclodadegylidenssand adamanipdidene R’ capntsentathydrogeh odiafeiovatent
gﬁleogRgns ' U}ﬁro%grbség %S'(Elllpt el s gﬁc\frl ? l lc%lst,)gry pa%iga?srrema?lrcyl%];gig,eﬁlgar;lf more than
radicals, cycloalkyl radicals, or bicycloalkyl radicals. The term “alkyl radical” is
intended to designate both normal alkyl and branched alkyl radicals. Normal and
~ branched alkyl radicals are brefgmb]y those containing from 2 to about 20 carbon .
15  atoms, and include as illustrative non-limiting examples ethyl, propyl, isopropyl,
butyl, tertiary-butyl, pentyl, neopentyl, hexyl, octyl, decyl, dodecyl. Aryl radicals
include examples such as phenyl and tolyl. Cyclo- or bibycloalkyl radicals
represented are preferably those containing from 3 to about 12 ring carbon atoms with
a total number of can.on atoms less than or equal to 50. Some illustrative non-
20  limiting examples of these cycloalkyl radicals include cyclobutyl, cyclopentyl,
cyclohexyl, methylcycloh_cxyl, and cycloheptyl. Preferred aralkyl radicals are those
containing from 7 to about 14 carbon atoms; these include, but are not limited to,

benzyl, phenylbutyl, phenylpropyl, and phenylethyl.

Y' may bea halogen, such as fluorine, bromine, chlorine, and iodine;
25  atertiary nitrogen group such as dimethylamino; an organic group such as R’ above,
or an alkoxy group such as OR wherein R is an alkyl or ary! group; it being only
‘necessary that Y' be inert to and unaffected by the reactants and réaction conditions
used to prepare the polyesier carbonate. The letter “m” represents any int‘egef from

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



substituent is present. Where "s" is zero in formula VII and "u" is not
zero, the aromatic rings are directly joined. The positio Ytl@@ hydr oxyl
groups and Y on the 10 aromatic nuclear residues A 1 can Be varled in the
ortho, NER832343 para. positions and the groupi ngs can be BGFUSW2AE0,
asymmetrical or symetrical relationship, where two or nore ring carbon
atons of the hydrocarbon residue are substituted with Y and hydroxyl
groups. Sone illustrative, non-limti ng exanpl es of aromatic di hydroxy 15
conpounds of,_§ or nul i ncl de t he, di hydr oxy-substituted aromatic

hydr ocar bonsP qu§?§F€t§é‘B”H§rge§ FoiR any} inghulngzerp throngh theaentier of pasitidB&n Sone
f d ‘ d L ude 4, 3,3, 5-
preferred exaiRiifse %br subf d: Gt }Jb%ggfgﬁyagzgo grmﬁﬁu e 4&,,

tri met hyl cycl ohexyl I dene) di p enoI
(commonly  kithauzersoryinepanekfol” répresents any integer including zero.
2, 2- bi s(4- hydr oxy- 3, 5- dlnethylphenyl)propane 2,420

dlhydroxydlphenylneth n bi s( 2- xyphen I)nethane bi s 4A

hydr oxyphenyl ) met hane’iln @1 MMQSY rhe ﬁﬁ@ﬁ?‘ﬂf}ﬁm\ﬁi@nh% is represented

bi s(4- hysir ony fotnfida Y5V, whd m%p {

1, 1- bi s(4- hy%rox £ahenyl ) et hanglﬁ%lrgl ny %dggrwci}xy Iipéeff%tr Xpwﬁe)[g? hane;
2, 2-bi s(3- p#?@ﬂmr Hferpas dio]phanple) ﬂleol’)'asiﬂasuﬂneﬁt(réaybc a combination of different

hydroxyphe clige y t hane; 2, 2 bi s(4- hydr oxyphenyl.) - 1- phenyl pgopane;
2,2 25 bis( ‘1)15)%' é St{HeshBAY aiser g same o re,ntkﬁmmthmmmé

o1 85$L§°Léﬁ %@%ﬁﬁ&@ff%éfﬁmﬁ#%"céﬁ%‘” r %@%ﬁﬁmﬂ,ﬁd@eg@xﬁ@é?gﬁaﬁ? s
L1, o o o admase args s ddly ek, YRR SPRE MBI Blbe O P bh e, o oy

conpourl@® hasomeatnnuclele desiduies A cal be Saskd &h¥ %ﬁ%@l mEQbAbdth 55831{19& ipct ed
pre-reaction mixture, the tenperature is raise

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

or more ring carbon atoms of the hydrocarbon residue are substituted with Y' and

 hydroxyl groups.

Some illustrative, non-limiting examples of aromatic dihydroxy
15  compounds of formula VI include the dihydroxy-substituted aromatic hydrocarbons
~ disclosed by genus or species in U.S. Patent 4,217,438. Some prcferrcd examples of
aromatic dihydroxy compounds i~clude 4,4'-(3,3,5-
tnmethylcyclohexyl;dene)dlphenc.i; 2,2-bis(4-hydroxyphenyl)propane {commonly
known as bisphenol A); 2,2-bis(4-hydroXy-3,S—dimethylphcnyl)propane; 24
20  dihydroxydiphenylmethane; bis(2-hydroxyphenyl)methane: bis(4-
hydroxyphenyl)methane; bis(4-hydx:'xy—S—nitrophenyl)incthane; bis(4-hydroxy-2,6-
dimethyl-3-methoxyphenyl)methane; 1,1-bis(4-hydroxyphenyl)ethane; '1,1-bis(4-
hydroxy-2-chlorophenyl)ethane; 2,2-bis(3-phenyl-4-hydroxypheny!)propane; bis(4-
hydroxyphenyl)cyclohexylmethane' 2 2—bis(4-hydroxyphenyl) 1-phenylpropane; 2,2-
25 bis(4»hydroxy-3'mcthylphenyi)propanc (commonly known as DMBPC) resorcinol;
and Cy3 alkyl-subsumted 1esorcinols.



to a tenperature in a range between about 250 C and about 320C, and in

anot her .enbodinent, in a range between about 270C and abgtdt 3.00C. The
pressure in the reaction vessel is gradually reduced to - p'f"@(sgﬂpr"e in a
range S’W@?’Q bout 50 tort and about 0.01 torr. At the_increased

t enper d decreased pressure, distillation of 10 59&"'&8%%7%“, such as
phenol, occurs. The pre-reaction step and the addition of at |east one
aromatic -- di hydroxy conpound to the reacted pre-reaction m xture occurs
in either batch node, continuous or sem -continuous node. Wth a batch-
node reaction, for insgtance, all of the conponents are conbi ned and
reacted until nost of " PHIYPIEARY. 2-d-biskt-Bydronypheayl)proparienis ahelpreféreedor oceed,

t he reacti ; i.3.L0n react ant .added. Wth

cont i nuousqg(?ﬂ?g:n%jJ H%%ﬁﬁ %%E@c%%@ﬂ%ﬁé?ﬂst Sromalg &@H@%&@WUMSQ o be
st opped i ncemtiepsedo add nore reactants. Followi ng conpletion of the nelt
condensati on pol ynerization process, the polyester carbonate may be
recovered and i sol at by conventional 20 procedures. These may incl ude,
for exanple, at |east’¥f&t ngraromgalic dibydspxycompoend bast beeh addedsthé ng,

dryi ng sindreden kbl e]apy | | vi a extrusi on. Pol yester
car bonat esrobtg}%ﬂ%sgélgsﬂﬁﬁigﬁ%??sﬂg%&%g&eﬁ FROR Riptusg thy Lemperature issfaised yar i et y

of appl i cato Dempefavaredn anmige, bepobarestiont 253:* O ARR b Sut @Qﬁo@ﬁi‘,ﬁ%ﬁ%@%m opti cal
ges; 1ndso

data storage, conmponents such as conpact discs and cartri _ r and 25
out door | i EfRPdiBIENk 2 Eange debrargsbantl2 M Cemd;aboorG00°E! Thafjesase the t he

t el ecommunj ' i hdust ny: and contai ners, optical |enses and eyewear. 10
v 01/ 3272t s TS a R lo S Ascsshiedh ddmngerhatwesrahous BDItbrdnd n t h:i
art will babobe0.0¢toreblAe theinBieasdd teipkifure aRY 8O EOkisRithich &7 2! oL,
are given by way of illustration angE not - by V\%rb%?d pnggnmf:a?ngW?u gfx
10 bﬁ/:roducts, such as phenol, occurs. -
The pre-reaction step and the addition of at least one aromatic
- dihydroxy compound to the ;‘eacted pre-reaction mixture occurs in either batch mode,
continuous or semi-continuous mode. With a batch mode reaction, for instance, all of
the components are combined and reacted until most of the reactants are consumed.
15 In order to proceed, the reaction has to be stopped and additional reactant added.
With continuous or semi-continuous conditions, the reaction does not have to be

stopped in order to add more reactants.

Following completion of the meit condensation polymerization
process, the polyester carbonate may be recovered and isolated by conventional .- . "
20  procedures. These may include, for example, at least one step of anti-solvent

precipitation, washing, drying and devolatilization-pelletization via extrusion.

Polyester carbonates obtained by the present invention can be used in a
_ wide'varicty of applications. For example, polyester carbonates may be used as
“ optical data stoi-age components such as compact discs and cartridges; indoor ard
25  outdoor lighting lenses, housings and covers; computéﬁ and cases in t;hc “

telecommunication industry; and containers, optical lenses and eyewear.

10



Exarrpl e 1 Pre-reaction of dodecandioi-c acid with di phenyl carbonate,
"tetranmet hyl anmoni um hydr oxi de and sodi um hydr oxi de A gl ass t .
centineters bX 20 centineters) was pre-treated with 3 n®I0aMAY ochloric
aci d sol YP%A%4Ad rinsed i n deionized water. Diphenyl car BERASRO/AIFIQ 3. 090
grans), dodecanedioic acid (0:285 grans), sodi um hydroxide (6.87
mcroliters of a 1 mllinmolar solution), and tetranethyl amoni um hydr oxi de
(15.30 microliters of a 0.22 nolar solution) were added to the pre-treated

gl ass tube. A nagneti ded to the glass tube and the tube
was capped with an un_g%%{? @aﬁhds%l%ffi!“d& agt 3¥ill be henterable ta pragidcstpe) . The
t ube was pl apestio u@:me@, ents,wer.e allowed to
melt, the mxturemvvas sti rred Ilquoéi%ﬁb}’m? Ejﬂlllésgmh%wd TSb ' MPes for
pr oton nucl Bﬁmaﬁ%netlc resonance spectroscopy analysis. After 90 m nutes,
t here was conpl ete conversion of the dodecandioic acid to the di phenyl

di ester. Exanple 2 20 Pol yneri zati on of dodecandioic acid into a pol yester
carbonate A glass tube (3.8 centineters by 30 centineters) was pre-treated
with 3 nolar hydrochloric acid solution and rinsed in deionized water.

Di phenyl5 carbonate (46.303 grans), W gdioic acid (4.073 grans),
sodi um hydr oxi de (98.25 mcroliters of a |l mllinmolar solution), and
tetranethyla nnoni umh roxide (218.8 25 mcroliters of a 0.22 nolar

sol ution) we 'Ef& OFF@"‘BW W@&tl'é'dilghw’scarbme Aetranéthylammaduradded
and the tube ’wasflttedlntot@dp& Lon SJ‘PHFE’] The tube was
evacuated and refilled with mtrogen gas s, then heated to a

tenperature of 11 WD 01/32743 2 0 NAY 2004 PCT/ USCI)’ 27710 240C. The
pressure in the reactAghlwmbséISWxMeﬁtsWZ%diﬁ&EHﬁﬁﬁ]ﬁaﬁﬁr%&?ééEéﬂwﬁBer

molar hydrochloric acid solution and rinsed in delomzed water. Diphenyl carbonate -

10 (3.090 grams), dodecanedioic acid (0285 grams), sodium hydroxide (6.87 microliters
of a 1 millimolar solution), and tetramethylammonium hydxsoxide (15.30 microliters of
a 0.22 molar solution) were added to the pre-treated glass tube. A magnetic sur—bar
was added to the glass tube and the tube was capped with an unsecured lid (to allow

. carbon dioxide to escape). The tube was placed in a 240°C salt bath. After the

15 contents were allowed to melt, the mixture was stirred. Aliquots were removed every
15 minutes for proton nuclear magnetic resonance spectroscopy analysis. After90
minutes, there was complete conversion of the dodecandxom acid to the diphenyl

diester.
Example 2
20 Polymerization of dodecandioic acid into a polyester carbonate

A glass tube (3.8 centimeters by 30 centimeters) was pre-treated with 3
molar hydrochloric acid solution and rinsed in deionized water, Diphenyl carbonate
(46.303 grams), dodecanedioic acid (4.073 grams), sodium hydroxlde (98.25

_ microliters of a 1 xmlhmolar solution), and tetramethylammonium’ hydrmude (218.8
25 microliters of a 0. 22 molar solution) were added to the pre-treated glass tube. A
stirrer was added and the tube was fitted into a melt reaction system. The tube was

evacuated and refilled with nitrogen gas three times, then heated to a temperature of

11



the contents were allowed to nelt, the m xture was stirred at 60 rpm

Al i quots were renoved every 15 mnutes for proton nuclear magnetic ,
resonance spectroscopy analysis. After 90 m nutes, ther2 Owed' Gidpl et e
conversigyin®fast he dodecanedioic acid 5 to the di phenyl dicaaiseo27710

2, 2- Bi s(4- hydr oxyphenyl ) propane (40.821 grans) was charged to the tube
through a port in the reactor head under positive nitrogen pressure. The
tenperature was raised to 270C and the pressure was reduced to 300 torn.
Phenol was slowy distilled off over the next 80 mnutes, while the

Dressur e VEM"COR thtdkife i éceftadoh Rsel Aas ke bilfodeFBE PRI, ePed (O

270C. The tenperature 10 was then raised to reduced
to | ess ththe contents werefdllboweal to melt thdwmixturet wasstisRd a0 60 inpin0 diduets W&eni nut es,
vented to atnospheri ressufe with nitrogen gas and renoved fromthe
react or asrcﬁ'oﬁﬁ‘ﬁ)F‘.’erﬁ'ﬁggP’é'%‘E‘? EWHQ“BBI“&‘%%@WE&%M@WMSWW a'T. of

125C as d s L2l [ Y| . ol ecul ar
we oht o ehsgap e o niibfefThir® S KO0 SRR Y dorSihealy Bibe) T
chl or ofor rto sbradipbenyh disstes; s2,9Bis(d-Istdaoiphenylpropae {40.821 rimsy wagnpl et e

I ncor por at |, on 3f @ge dors?ﬂcagedi oic acid as_deferm ned by _ proton nucl ear
magnet i ¢ <atEEA 43t fybe Hpaueh 2RAG inthe ragion headynder positive aitrogen PreSsure. f or
t he purpo LotlidRR: ' riptiqns uld not be
deened to gqglﬁ |ljr?1hl!tr€%’| on-%ﬁ t? %Z@‘g:c%g{e&gﬁkg%g%irﬁ@&edﬁ?%Rw%&'or di ngly,
vari ous mithieholowasi stovely distidipt aff aves theareste 80 hiinmas while sReEChs L0 one
skilled in the an without departing fromthe spirit and scope of the
present i iERdvallyfeduged wpS0Gerrand she iemperatune $aisedeERIOCS,; TheGemparalnol

PCT/ U 277 1..A, -Gondensati on polynerization process for prepari né
pol yester W"éi&d‘oﬁﬁf‘ég’%@nﬁ ﬂ‘ﬁl?ﬁ pﬁfé“’?t‘@‘é’!‘ggﬂ‘? fess than 1"torr. The melt was
held at these conditions for 90 minutes, vented to atmospheric pressure with nittogen =~

gas and removed from the reactor as a melt.

The resulting polyester carbonate formed had a T, of 125°C as measured by .
differential scanning calorimetry (DSC), a molecular weight of 64,900 as measured by
15  gel permeation chromatography (GPC) in chloroform against a polystyrené standard
and substantially. c_:omplete incorporation of the dodecanedioic acid as determined by |

proton nuclear magnetic spectroscopy.

+ While typical embodiments have been set forth for the purpose ¢ illustration,
the foregoing dcscripﬁons should not be deemeﬂ to be a limitation on the scope of the &
20  invention. Accordingly, various modi_ﬁ_é:ations, adaptations, and alternatives may
occur to one skilled in the art without departing from the ‘s'pirit and scope cf the
present invention.

12



(1) pre-reacting a carbonic acid diester and a catalyst with a diacid; and
then 5 (Il) reacting at |east one aromatic di hydroxy corr@gou\?ﬁ \F%Eih t he
reacted pre-reaction mxture. 2. The process in accordan Y ai m 1,
wher ei nwidnel/stiaci d is selected fromthe group consistingaifusedizpilie aci d,
sebaci c acid, dodecanedioic acid, C 19 dieter diacid, C 36 dieter diacid,
terephthalic acid, isophthalic acid and 10 conbi nations thereof. 3. The
process in accordance with claim2, wherein the diacid conprises
dodecanedi oic acid. .15 4. The process in accordance with claim1, wherein
the aromati cWHARSELAIMEIMSsundconpri ses 2, 2- bi s(4- hydr oxyphenyl ) proopane.
5. The process in accordance with claim1l, wherein the catalyst is ar
guat ernary anmmoni um co al kal i tal conpound, an al kaline earth

und, a
netal conmpound or condi %d?%&ﬁ" fiR33LGN Pogy UeR Brosess fPHPICPRARGBMESSER t h

claimb, Mh&raﬂidhatebeoﬁ@iiﬁhgﬂie §[®s dret ranet hyl anmoni um hydr oxi de, sodi um
hydr oxi de or conbi nations thereof. 20 7. The process in accordance with

claim1l, wherein the carbonic acid diester conprises di phenyl carbonate.

8. The process in accoddarceasiingte earbonir aciduhiesteriand aicetalysewitbaotiacid; and
terrperatur?:ﬁ%sbet ween about 180C and about 270C. 13 2 0 MAY 2004 WO

01/ 32743 P 00/ 27710 9.- The process in accordance with claim 8, wherein
the pre-reaction 25 tenperature is between about 220C and about 260C.

5 (I) reacting at least one aromatic dihydroxy compound with the

reacted pre-reaction mixture.

2. The process in accordance with claim 1, wherein the diacid is
Vselected from the group consisting of adipic acid, sebacic acid, dodecanedioic acid, C-
19 dimer diacid, C-36 dimer diacid, terephthalic acid, isophthalic acid and

10 combinations thereof,

_ 3. The process in accordance with claim 2, wherein the diacid
comprises dodecanedioic acid.
4. The process in accordance with claim 1, wherein the aromatic

dihydroxy'conipound comprises 2,2-bis(4-hydroxyphenyl)propane.

15 5. The process in accordance with claim 1, wherein the catzilyst is ar
quaternary ammonium compound, an alkali metal compound, an alkaline earth metal

compound or combination thereof.

6. The process in accordance with claim 5, wherein the catalyst is

tctramcihylaxhxi_idnium hydroxide,r sodium hydroxide or combinations thereof.

20 7. The process in accordance with claim 1, wherein the carbonic acid

diester comprises diphenyl carbonate.

8. The process in accordance with claim 1, wherein the pre-reaction

temperature is between about 180°C and about 270°C.

13-



10. The process in accordance with claim9, wherein the pre-reaction
tenperature i s between about 230C and about 250C. | I. TheW%rB ss in
at a

accordance with claim1, wherein step Il proceeds ure between
about Refdzangd about 320C. 30 12. The process in accor dgaguydoizi7el ai m 11,
wherein step Il proceeds at a tenperature between about 270C and about

300C. 13. The process in accordance with claiml1, wherein the diacid is
present in aratio to carbonic acid diester of 1:2. 14. The process in
accordance with claim1, wherein the aromatic 35 di hydroxy conpound is’

present in a ratio to9&The focessefilafcsti&fdeStit®Elatn 8; wherein' IBER?%?&EE&' n

accordance with claim1, erein the catalyst Is present ratr o of ‘
bet wedd abdGMPETBULS isherwern 2hiswt220°C Mdatioas 260°CGiol es of  aronatic di hydroxy
conpound. 16. The process in accordance W|th claim1l1, wherein the catalyst

Is present in arati oi.'bbetween abou mil es and about 10-5 noles to
nol es of aronatic di ﬁ{) S BFoEe b rFeT ai’?e‘”?ﬂ’é;ﬂ%%é’él&cf?‘ﬁ the prrgastian wi t h

claim 1, whemBranrd' HeBR&dn HduPl30°mdSRbRPMgcaci d diester, catalyst and

diacid proceeds to substantially conplete <Convérsion to a d| ester. 45 18.
The process in accordance with claim11, wherein the reaction occurs in
bat ch m)de 19. The prlocBesprocessirancdaianee withitlainal, WhreiWSRpal frdcb&is

4

reaction curs i n cqntinuoys nggl 14 WD 01132743 2 0 MAY 20
PCT/ USOQ! 2‘? i&%mrﬂ?gbe&" GCandrhouk320°Ch claim 1, wherein step |
occurs at a-

30 12. The process in accordance with claim 11, whcrem step Il proceeds

‘at a temperature between about 270°C and about 300°C. i

13. Thc process in accordance with claun 1, wherein the diacid is
prcsent in a ratio to carbonic acid diester of 1:2.

14. The process in accordance with claim 1, wherein the aromatic

35 dihydroxy compound is present in a ratio to carbonic acid diester of 1:1.

15. The process in accordance with claim 1, wherein the catalyst is
present in a ratio of between about 10® moles and about 10° moles to moles of

aromatic dibydroxy compound.

| 16 The process in accordance with claim 1, wherein the catalyst is :
40 prescnt in a ratio of between about 107 moles and about 10°* moles to moles of -

aromatic dihydroxy compound.

17 The process in accordance with claim 1, wherein the reaction of
the carbonic acid dxester, cata!yst and diacid proceeds to substantially complete
conversion to a diester.

45 ’ 18. The process in accordance With claim 1, wherein the reaction
occurs in batch mode.

19. The process in accordance with claim], wherein the reaction
occurs in continuous mode.

14



50 pressure in a range between about atnospheric pressure and about 200
torr. 21. The process in accordance with claim 1, wherein step. Il occurs
at a pressure in a range between about 50 torr and about Q. @latomhi 22. A

condensat i on. -pol ymeri zati on process for preparing polyes at es
conpri si%o’pﬁ'g%steps of : 55 (I) pre-reacting diphenyl car%(g#gtsg%gf
t et ranet hyl ammoni um hydroxi de and dodecanedioic acid to forma reacted

pre-reaction mxture; and (l11) adding to the reacted pre-reaction m xture
2, 2-bi s(4- hydroxyphenyl ) propane. 23. The process in accordance with claim

22, wherein the pre-r t 60 occurs,at a.tenperature between about 230C
and about 250C. 24. Tﬁzgfp%kgguffp%8m%ﬁ’é&\&’% |veieRgin step dRceursat ahe
pre-res®ti orpressarln a radgedichRedm bohEatRIoSBRHcDresstre AAHBLCERPL. N accor dance
with claim?22, wherein the pre reaction oc J?sﬁ'fcn contl[lnuout?-nlr'mde. 65 26.

The process in accordance with claim22, wherein step'Il occurs at -a
tenperature between abdutThErscseshin @godanawitiichimr o sdeeein stepdEocctiaates Wi t h

claim 22, WP I g ressyre in.-a .range between about 50
torn and a‘é‘@ﬁ%s@%r_@ ﬁﬁﬁ%rg%_bc%ge%ﬂ abolit SProl! FiaBott 681 tor.
22. A condensation polymerization process for prepazing polyester |
carbonates comprising the steps of: ' .

55 ' (D pre-reacting diphcnyl carbonate with téu'amcthylammonium

_pydroxide and dodgcancdioic acid to form a reacted pr_é-reaction mixture; and

| (I) adding to the reacted pre-reaction mixture 2,2-bis(4-
hydroxyphenyl)propane. '

23. The process in accordance with claim 22, wherein the pre-reaction

60  occurs at a temperature between about 230°C and about 250°C.

24. The process in accordance with claim 22, wherein the pre-reaction

occurs at atmospheric pressure.

25. The process in accordance with claim 22, wherein the pre-reaction
OCCUrs in continuous. mode.

65 .. 26. The process in accordance with claim 22, v?hcn:in step H occurs at
a temperature between about 270°C and 300°C. |

27. The process in accordance with claim 22, wherein step I occurs at
a pressure in a range _bct\\_recn about 50 torr and about 0.01 tor. |
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