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BACKGROUND OF THE I NVENTION This invention relates:ito the preparati of
copol yest ercarbonates, and nore particularly to an inproved nethod for
their preparation by interfacial nethods. 10 The preparation of
copol yest ercarbonates by the interfacially <baducted condensati on of
di hydr oxyaronmati ¢ conmpounds with di carboxylic acids and phosgene in an
I mm sci bl e aqueous-organi c mediumis KnipWERFACIAII narily takes place in

brodbict copol yest er car bonat eeCHEREYESTERCABBINATEMERBIR . o~ TC
pol ycar bonat es but are general | YSiiG CATALYST COMBRRISING when the ester
units are derived fromali pha&mLﬁL%QﬁJWQMg%ﬁég@ent | y under

study for copol yestercarbonat I's ThoO lon. For this
purpose, 20 it5is frequently advant aga'ﬁF.)BTlﬁﬁYMﬁNﬁ)rat e structural units
whi ch have very | ow or even negative intrinsic birefringence, such as those
derived from spiro(bis)indane bi sphenols and especially

6, 6' -di hydroxy-3,3,3',3 -tetranethyl -1, 1'-spi ro(bi s)i ndane, hereinafter

desi gnated "SBI". MGKQBWUM?@:EFYE W\éEUWFONn pol ycar bonat es, 25 however,
they are very brittle, processing is difficult and it is al nbost essenti al

b epar at 1 on of Copol yoat er carhonnertenfelEs t tiehispardlieh o 21 0q. of
br epar at  on, eactSRRPYRSIEEARRRRLRS. (AP PROISHATY t9 a0 IRroYPd Methed,
di hydr oxyaromati c foetheiuprepatativmbyiredaciabmethadsaci d (or correspondi ng
acid chloride) in an .

10 The preparation of copolyestercarbonates by the
interfacially conducted condensation of dihydroxyaromatic compounds
with dicarboxylic acids and phosgene in an immiscible
aqueous-organic medium is known. It ordinarily takes place in the
presence of a tertiary amine, a phase transfer catalyst or both. The

15  product copolyestercarbonates have properties similar to those of
polycarbonates but are generally more ductile, especially when the
ester units are derived from aliphatic acids.

Among the uses presently under study for

copolyestercarbonates is in bptical disk fabrication. For this purpose,

20 itis frequently advantageous to incorporate structural units which have
very low or even negative intrinsic birefringence, such as those
derived from spiro(bis)indane bisphenols and especially _
6,6'-dihydroxy-3,3,3',3'-tetramethyi- 1,1'-spiro(bis)indane, hereinafter
designated “SBI". When SBI units are present in polycarbonates,

25 however, they are very brittle, processing is difficult and it is almost
essential to improve ductility by incorporation of ester units.

The interfacial preparation of copolyestercarbonates is
also known. In this method of preparation, reaction is conducted
between phosgene and a mixture of a dihydroxyaromatic compound

30 and a dicarboxylic acid (or corresponding acid chloride) in an



-2 inmm sci bl e aqueous-organic m xture. The reaction takes place under
~alkaline conditions and in the presence of a catalyst, typically a tertiary .
"am ne, phase transfer catal yst or conbination of the two.: The pol yner

i deal |y produced by this nmethod contains 5 ester and pol ycarbonate units.
It is often found, however, that said polyner also contains noieties

i ncorporating anhydride |inkages, which are-8hermally and hydrol ytically
unstable. It is frequently found that anhydride |inkages are produced in
substanti al pr oporimmiscibledegueocns-oeganiomixfure. dherreactiorotakes placendndeons.
The presence of su ] : fi LA e 260+ : of
the pitof the reactlGMeCanafiafiednfin ik BRosBngbBrarb st Hritaly £ e
however, when a | aaginerphasettransfes catalyst eecombination wbthe MQ. exanpl e 10
nol e percent or higher, is desired in the polyner. 15 us

Patents 5,510,449 and 5, 519, ¥fig é'riaaawg%uwea%mﬁs fndthddf édtaitg on of
pol ycar bonat es,_ i ncl udi n% cctpol estercarbqQhates, jn gnhch a mxture, of
phase transfer &at 8stps@ndRelycareongte ymtsy t\ssowogp ahowgyerethat sqid
suggest i on, hovvevepolymeraaw@bbmdiﬁmoibﬁé@enédrpgrétmg anlneedeilipkagés,anhydri de
| i nkages in a 20 c?@%lh%es‘%grcaﬁbonaﬁ. 01 eralore ,t i's of interest to

adj ust the reacti oW 1& thermally, and hydralylically unstable.st e car bonat e

preparation to suppress the formation of anhydride |inkages, particularly
when | arge percent ages of estids frgqueptly foundihat anhydride knkagesyarer . 25

SUMARY OF THE | NVERT (dd RS uBs &Rl ptopbRitnsthddr oS ifferf&diftdakibn
pr oduci ng i .

10 conditions. The presence of such linkages can often be minimized by
careful control of the pH of the reaction mixture. This has not been
found to be true, however, when a large propottion of acid-derived
groups, for example 10 mole percent or higher, is desired in the
polymer. '

15 US Patents 5,510,449 and 5,519,105 describe
- procedures for the preparation of polycarbonates, including
copolyestercarbonates, in which a mixture of phase transfer catalyst
and tertiary amine is employed. There is no suggestion, however, of a
method for decreasing the proportion of anhydride linkages in a
20 copolyestercarbonate.

Therefore, it is of interest to adjust the reaction
.conditions in interfacial copolyestercarbonate preparation to suppress
the formation of anhydride linkages, particularly when large
percentages of ester groups are desired in the polymer.

25 SUMMARY OF THE INVENTION

The present invention provides a method for producing
copolyestercarbonates interfacially which minimizes the formation of
anhydride linkages. This is done easily by a suitable choice of
catalytic species and phosgenation conditions, and is effective even

30 for the incorporation of ester groups in large proportions. '



copol yestercarbonates interfacially which mnimzes the formation of
.anhydride |inkages. This is done easily by a suitable choice of catalytic
speci es and phosgenation conditions, and is effective even 30 for the

i ncorporation of ester groups in Iarge proportions. -3- The invention is
a nmethod for preparing a copol yestercarbonatg which conprises: passing
phosgene, under reactive conditions incl udi‘n"g a pHin the range of about
4.5-9.5, into the constituents of a mxture 5 conprising at |east one

di hydr oxyar omati ¢ conpound, &he inventionieadnetioddeyprapasiod® at | east one
hexaal kyl guani di ni atal yst, at | east one
tertiary am ne, m@&%ﬁe?&%@?%@%?ﬁ%ﬁégﬁgam c solvent, the
proportion of phosgene being_ at Ieaﬁt about 5 %of st oi chj orretrl c and 10

raising the pH to at |east aBR%RiNg BYSPENS, 1S FeCtye fonsdacludingat i | a
st oi chiometric eXE@IﬂSﬁnQﬁe pangdecofdbaftdpo8) dnto the cunstifiientss! datikture

duced '
i hydr oxyar omat ¢ CORBURRAS HAS GpE RVAIORIRIPIAS COTRROWI. ot fe2st 80ent | on
typically have thedlbarbmdyhc acid, etleastoné h@teaammuamdtmpmﬁh asagphaseomat i
organi c radical. '}‘%ﬁ% é&?rétm%?stqj err has r%*/ |c conpounds

enpl oyed are genera a 20
(1) -Alerr]-Y-A ewa}er-lmméclblemmaw galvent, theiprpertign 9fsplapag@ne@ain9@t
dival ent aryl radigaktapsut6des o?sﬁilélﬂbﬁléﬁ‘iﬁ‘cﬁr@f a bridging radical in which

one or two carbon atons

10 raising the pH to at least about 10 and continuing
phosgene passage until a stoichiometric excess of at least 5%
phosgene by weight has been introduced.

DETAILED DESCRIPTION; PREFERRED EMBODIMENTS

The dihydroxyéromatic compounds employed in the
15 method of this invention typically have the formula

(1) HO-A'-OH,

wherein A' is an aromatic organic radical. At least a portion of total
dihydroxyaromatic compounds employed are generally those in which
A! has the formula

20 (1) -A%-Y-A>-,

wherein each of A? and A® is a monocyclic divalent aryl radical and Y is
a single bond or a bridging radical in which one or two carbon atoms
separate A? and A3.

The A? and A® radicals are most often unsubstituted
25 phenylene, especially p-phenylene which is preferred, or substituted
derivatives thereof. The bridging radical Y is most often a
hydrocarbon group and particularly a saturated group such as
methylene, cyclohexylidene, or isopropylidene which is preferred.



separate Alerr] and Alerr]. The Alerr] and Alerr] radicals are nost often
.unsubstituted 25 phenyl ene, especially p-phenylene which is preferred, or
substituted derivatives thereof. The bridging radical Y is nost often a
hydr ocarbon group and particularly a saturated group such as mnethyl ene,

cycl ohexyl i dene, or isopropylidene which is preferred. -4 - Thus, the
nDst preferred bisphenol is 2,2 - bi s(4- hydr oyphenyl ) pro- pane, al so known
as "bisphenol A". It is also frequently preferred to enploy a m xture of

di hydroxyar omat i c Tbwspthedepstprefereed bisphendl ist2,2 kbis@-hydroxgphemyjpre) i ndane
bi sphenol as illus e w- di hydroxy isomer. SBI is

usual ly preferred Eﬁﬁ%bglssgﬁmg ng%'éaé't??@d ar effectiveness and relative
ease of preparation. The term "bi sphenol will frequently be used

hereinafter to designate the lisaisq frequently areiaryed doramployamysturd of whi ch

Ia—lkr)e oo us;JaI Ihy isgugwb ard Iﬂg“:tbh t .ot hI rat %laﬁt bng%?ar o B%cf g(r)gupl)ﬁn::ls can
wever, it shog ] gerﬁ a
be substituted hetsBFB “QB?J?PH)?’T%{@@ q‘*ﬂ@tﬁégé( Es ad Wihydr

al i phatic or aronmaisomer. [SBId$ ustaliycpreferved by reasthoﬁit@Péﬂibﬁmt hal ic and

| sopht hal i ¢ aci d. | cal atic aC| s _include those containing 4-25
carbon atons, incl %ﬁ?ﬁﬁy Sﬁlaé‘daﬁ?%“’e f&BF‘Eﬁt%ben c acid and

1,12-dodecane - dicarboxylic _acid. The allphatlc di carboxylic acids are
general |y preferred by reasodheftermebisphenel’ vdlhfrequently be ysedyveseinagter

properties, with t d 20
1,1 2-dodecanedi oi (li:@ g%ﬁhgeel ﬂ{el ﬂ%fé?’?éd’ﬂﬂﬁﬁﬁ(g&?&ﬁﬁﬁé Egnﬁ’&ﬁna§%‘ﬁér? afe
10  usually spiro(bls)mdane btsphenols and those having formula |.
However, it should be understood that other dihydroxyaromatic

compounds can be substituted therefor when appropriate.

The dicarboxylic acid may be aliphatic or aromatic.
lllustrative aromatic acids are terephthalic and isophthalic acid.

15 Typical aliphatic acids include those containing 4-25 carbon atoms,
including adipic acid, azelaic acid, suberic acid and 1,12-dodecane -
dicarboxylic acid. The aliphatic dicarboxylic acids are generally
preferred by reason of their excellent ductility improving propetties,

- with the Ce.2 acids being more preferred and sebacic and

20  1,12-dodecanedioic acid being most preferred.

The phase transfer catalyst employed in the method of
this invention is at least one hexaalkylguanidinium sait. lllustrative
hexaalkylguanidinium salts are hexaethylguanidinium chloride,
hexaethylguanidinium bromide and the quatemary bisphenolates (e.g.,

25 compounds containing one hexaalkylguanidinium cation, three protons
and one divalent bisphenolate anion) disclosed in copending,
commonly owned application Serial No. 08/768,871.

Suitable aliphatic and alicyclic tertiary amines include
those having about 5-20 carbon atoms. Examples are triethylamine, -
30  tri-n-butylamine, N-methylpiperidine, 4-methylmorpholine and



Thé phase transfer catal yst enployed in the method of this invention is at
.l east one hexaal kyl guanidiniumsalt. Illustrative hexaal kyl guani di ni um
salts are hexaet hyl guani di ni um chl ori de, hexaet hyl guani di ni um brom de and
the quaternary bisphenolates (e.g., 25 conpounds containing one

hexaal kyl guani di ni um cation, three protons agd one di val ent blsphenolate
ani on) disclosed in copending, comonly owne appllcatlon Seri al

08/ 768,871. Suitable aliphati¢c and . alicyclic tertia s incl dé t hose
havi ng about 5-20 #:Rthymampbakne. EI@@FBV@“‘BP@W’HI!F%‘/’& qﬂ,de nggre often
tri-n-butylam ne, bkéfgh-gw pi peri di ne, 4-nethyl norpholine and - 5-
4- et hyl norphol i ne. " Tri et hyl am ne and N-net hyl pi peddi ne are often preferred.

Vat er -i nm sci bl ' I whi.ch b | h

the i nvent o i ncl ude. chl ori NERET R e rogic A Sich SRR o
met hyl ene chl ori deentmd)yed)irw\mmelihotilofrtbemmwpntmclude chiwzinatedbaliphatic
Letrach! or cet nape. ngbftRlabaHY, 3BRR s IHEyichid LABha ABRAGRE,, and

substituted ar0 rocaf S Suc enzene 'di chl or obenzene
and the various c hdightorosthanes frichivreethans: tefrachiorgethang, dichigrepeepansons ar e

preferred, wth mepfyl ﬁéfdlérﬂoro%ewéhéieadbﬁsmmm@a d}bﬁfaﬁ&'@amﬁm@ﬁ@aué}g
agents may al so be presen ict1on m xtur ally
phenol s as exenpl i Be&hlospbprzens. o-dichlarabenzane %"Lfgfh y@ﬁyscﬁ]wy @‘qqqsst

S]E eltohof bt hehrret hod Tele émoﬁnaltaueanphém hﬁdﬁ@@ﬂ?ﬂmslfre réfe@wtﬁt | Q{ithl Téﬂwtwerm xture
o e bi sphen ic a e transfer catalys ertiar

ani ne, water aﬁéﬂ orcbg)rﬂc%%%f'gé‘?ﬂs pf#gPre Y Y

Endcapping agents may also be present in the reaction
mixture. They are typically phenols as exemplified by phenol, p-cresol
and cumylphenol.

In the first step of the method of this invention, phosgene
15 is passed into a mixture of the bisphenol, dicarboxylic acid, phase
transfer catalyst, tertiary amine, water and organic solvent. The
proportions of water and organic solvent are not critical but are
typically reflected in a volume ratio of aqueous to organic phase in the
range of about 0.2-1.1:1. Reaction temperatures are generally in the
20 range of about 15-50°C, preferably about 35-45°C.

The proportion of tertiary amine employed is not critical.
Ilfustrative proportions are in the range of about 0.01-5.0 mole percent
based on total bisphenol and dicarboxylic acid. For the most part,
lesser quantities of N-alkyl heterocyclic compounds such as
25 N-methylpiperidine than of aliphatic tertiary amines are necessary.

it is strongly preferred that the tertiary amine be present
in combination with the phase transfer catalyst during the entire course
of the first step. If the phase transfer catalyst alone is present when
the reaction is initiated and the tertiary amine is added later, anhydride
30 levels in the product may increase.



proportions of water and organic solvent are not critical but are typically
.reflected in a volune ratio of aqueous to organic phase in the range of -
about 0.2-1.1:1. Reaction tenperatures-are generally in the 20 range of
about 15-50[err]C, preferably about 35-45[err]C. The proportion of tertiary
am ne enpl oyed is not critical. Illustrative_proportions are in the range
of about 0.01-5.0 nol e percent based on t ot 2P "bi sphenol and di carboxylic

acid. For the nost part, lesgser quantjties of N alkyl heterocaisqllc
conpounds such as 25 N et reertignAf phasa teansigngatalysiisalsa nel y ani nes

are necessary. It efticdlr @ﬁ@eﬁel@leﬁ@ﬁé\@' ﬁ@fo&hﬂ&héﬁhb'[ﬂ’bﬁoﬁi&lr& be present
in conmbination with h&(ﬁ%gse tranifer %{f ? éﬁ ﬁ'g e enti ri%h‘gourse of
the first step. |f3MHEN fkagesjathe progugt decreasgs withuan incfease IRHBR t he
Ireac][ ion i Shl niti gaatbl.mh@f phasé¢ tansfer gatalyste "ITrI;le arrident émpmye]ga@gﬁdn e 30
evels in the o] e proportion of phase
transfer catal ;I/gst ﬁ% nﬂﬁgb%(ﬁ& ﬁagﬁlep?ﬁce ‘neral , however, it is found

that the proportion of anhydride |inkages in the product decreases with an
increase in the amount of phd$e pH ehtitereactionnyixture Bhmaintained ie tive tange i s

ft 5 th .
mixture i s i nt o oogofut AS005 ahctprERrEpRItgR s, 5?“‘*5“%?2% fifst 501 01,
6.5-9.0 during the PFS?“%P@H‘“SF- Wﬁ icafly by the addition of aayesHs alkalisuchas

addi tion of aqueougodiusthydfxide @ﬁpaaésmm ﬁwiwmecis rférutraﬁt@h dwfhluﬂér oxi de
10 acid on reaction osgene.

to neutralize droch
As used herein, EJSPM&W {5‘?"9 Eep%'és%f ?rﬁt'-!‘ ction
m Xt ure. Phosgene alédlgnabes that obthe aqmbusrprtdse dfithe readtion mixture. at | east
about Phosgene addition is continued in the first step until at least about

50% and preferably about 75-90% by weight of the stoichiometric

amount has been added.

15 When the required amount of phosgene has been added
in the first step, the pH of the reaction mixture is raised to at least
about 10, preferably about 10-11, by the addition of further alkali.
Phosgene addition is then continued until the total amount of
phosgene added is as least 5% and preferably about 10-25% by

20 weight in excess of the stoichiometric amount..

When the reaction is complete, the copolyestercarbonate
may be isolated by conventional means. These typically include
separation of the organic and aqueous phases, washing of the organic
phase with aqueous acid and/or water and precipitation of the polymer

25 by pouring into boiling water, by steam precipitation or by combination
with a non-solvent such as methanol.

The copolyestercarbonates prepared by the method of
this invention have been found to contain much lower proportions of
anhydride linkages than those prepared by other methods. This

30 decrease in the level of anhydride linkages appears to be principally
attributable to the presence of the hexaalkyiguanidinium salit.



50% and preferably about 75-90% by wei ght of the stoichionetric amount has
, been added. 15 When the required anmount of phosgene has been
added in the first step, the pH of the reaction mxture is raised to at

| east about 10, preferably about 1 0-11, by the addition of further alkali.
Phosgene addition is then continued until the total anmount of phosgene
added is as | east 5% and preferably about 10725% by 20 weight in excess of
the stoichio nmetric anount. \Wen the reaction is conplete, the

copol yest ercarbonate nay be Thellevéldfanhgdnde liblkages inithapsoduch esey bgpi cal |y
i ncl ude Sﬁpal‘ at ?Edgf t be é %gl c afﬂpaageoﬁ'ﬁhﬁﬁﬁéﬁqﬁcgﬁnp%ﬁ%ﬁwﬁ%
organi ¢ phase wi 5?15'5'53&‘5 cgroans

polr%_mar 25 _byhpolirti'ta}galsmhle detdrmingd by protohynusleas magnet irgsarenicen or by
conbi nation with a - t 0 nat e
prepared by the ne§ﬁ%%r%¥o¥ﬁ%xc§ﬁ€@ﬂ%ﬁ§? hdﬁé%&ggggﬁtﬁhﬁﬂk%ﬁ%% %ﬁ#a?ruch )
| ower proportidns shiftaatgemeief theratans insaid units caysecinterterenge wither
methods. This 30 #ffsecditheldiolois dh%\‘é‘éteﬁét;@@l*%#dﬁﬁe'ﬁh%gﬁ%s appears to be

principally attributable to'the presence of the hexaal kyl ni di ni um sal t.
-7 - The level of anhydride Iinkages,in, the produc be deterni ned by
carbon-1 3 nucl ear magnetic Fﬂé@dﬂg?mprb'ﬁé@ﬁt%é%‘gEy.tthgfgﬁﬁ’wn%%ﬁmﬂes-
determ ned by protaon nugl ear magnet resonance spectroscopy except when SBI

units are present, EXAMBLESe1-$henical 5 shifts of some of the protons in
said units cause interference with those of the protons characteristic of

anhydride |inkages. The inveiX sévies of $00-niltMartordflaskd was thaiged with :@&gp! es.
10  (31.3 mmol) of SBI, 5.0 g (21.9 mmol) of bisphenol A, 2.2 g (9.4 mmol)
. of 1,12-dodecanedioic acid, 250 mg (1.17 mmol) of p-cumylphenol,

120 ml of methylene chloride, 50 mi of distilled water, and various
quantities of tertiary amine and hexaethylguanidinium bromide (1.75
mole percent based on bisphenols and dicarboxylic acid). Phosgene

15 was passed into the mixtures, with stirring, at 0.25 g/min, with
maintenance of the pH at 8 (Examples 1-4 and Controls 1-4) or 9
(Example 5 and Control 5) by addition of 25% aqueous sodium
hydroxide solution. When 85 mole percent of the stoichiometric
amount of phosgene had been added, the pH was raised to 10.5 and

20 phosgene addition was continued until a 20 mole percent excess had
been introduced.

The organic and aqueous phases were separated and
the organic phase was washed with aqueous hydrochloric acid
solution and 4 times with distilled water. The copolyestercarbonates

25 were precipitated by pouring the methylene chloride solution into
boiling water in a blender, and were separated by filtration, washed
with water and dried at 120°C under vacuum.

The results are given in the following table, in
comparison with several controls. The following abbreviations for
30 amines and phase transfer catalysts are employed:

HEGBFr - hexaethylguanidinium bromide,



EXAMPLES 1-5 A series of- 500-ml Morton flasks was charged with 9.6 g 10

. (3.3 mpl) of SBI, 5.0 g (21.9 mmol ) of bisphenol A 2.2 g (9.4 mol) of 1
, 12- dodecanedi oi ¢ acid, 250 ng (1.17 nmol) of p-cunyl phenol, 120 m of

met hyl ene chloride, 50 ml of distilled water, and various quantities of
tertiary am ne and hexaet hyl guani di ni um bronj de (1.75 nole percent based on
bi sphenol s and di carboxylic acid). Phosgene 95 was passed into the

m xtures, with stirring, at 0.25 g/mn, with maintenance of the pH at 8
(Exanpl es 1-4 and Control s 1HEGBRA 9 heraethylgyapidimumClittydoeges) salyotiddi ti on
of 25% aqueous sodi um hydroxi de sgkuhérdl-A VWen 85 nole percent of the

stoi chionetric anount of phosgene had been added, the pH was raised to 10.5
and 20 phosgene addition wadd 1 MethdtriRrbutylammenigmdbrpalidant excess had
been introduced. The organi cBRNA aBswAMRAnEtRgIammSHianPemaridéed and the

or gani ¢ phase s washed wt epus r.ochloric acid solution and 4
times with di sgial | ed water. cb&;ﬂ? RIPEUdPShat es 25 were precipitat ed
by pouring the nethyl ene chl TEAddriethylamine. i nto boiling water in a bl ender,
and were separated by filtration, washed with water and dried at 1 20[err]C
under vacuum The results ar ﬁi vep in the followng table, in conparison
w th several controls. The f F B%¢ nﬁt&SIc iations for, 30 am nes and phase
transfer catalysts are enpl dyed: HEGBr - hexagqmré{lﬂ'ﬂl‘lﬁ ni um br omi de,

-8- HEGBPA - hexaet hyl guani di ni um tri hydrogen salt of Mplephehydeide

xample | Identity Mole %  Identity % __linkages, %
1 HEGBr 3.5 TEA 1.6 0.8
2 HEGBPA 35 TEA 1.6 0.8
3 HEGBr 1.75 TEA 1.6 14
4 - HEGBr 1.75 NMPP  0.03 <0.5
5 HEGBPA 35 TEA 1.6 0
Control 1 MTBA 3.5 TEA 1.6 4.0
Control2 | BTMA 3.5 TEA 1.6 2.2
Control3 | MTBA 1.75 TEA 1.6 23
Control 4 | MTBA 1.75 NMPP  0.03 <0.5
Control 5 | MTBA 3.5 TEA 1.6 4.0

It is apparent that the level of anhydride linkages in
Examples 1-4 was significantly lower than in the corresponding
10 Controls 1-4. In Example 5 and Control 5, the anhydride analysis
method was not adequate to discern a difference. However, it is
believed that a difference would be observed at lower levels of phase
transfer catalyst and/or téniary amine.



MIBA - nethyltri-n-butyl amoni um brom de, BTMA - benzyl tri net hyl ammoni um

,chloride, 5 NVPP - N-net hyl pi peridine, TEA - triethylam ne.
Phase transfer cat. Tertiary amne Mdle Anhydride Exanple Ildentity Mole
% ldentity % | i nkages, %1 HEGBr 3.5 TEA 1.6
0.8 2 HEGBPA 3.5 TEA 1.6 0.8 3 HEGBr  I.75
TEA 1.6 1.4 4 HEGBr 1.75 -9NWPP  0.03
HEGBPA 3.5 TEA 1.6 0 Control 1 MTBA Hm", m," ﬂﬂg}'y " ,",
1.6 4.0 Control 2 BTMVA 3.5 TEA 2'2 Cotre *
MI'BA 1.75 TEA 1. 6What lsﬁla'imﬁdrisrol 4 IV[I'BA 1.75 NMPP
0.03 <0.5 Control 5 MTBA 4.0 It is

apparent that the |evel of aghy, [nﬁa,

significantly lower than in 3heg@5§ﬁ%§£ gﬁémﬁa%é%ﬁ&e%f%&il%fmfe WIExarrpI e
5 and Control 5, tuem@nawru de anal ysis net hod was not adequate to discern
a difference. However, it is believed that a difference woul d be observed

at |over |evels of phase tr a%&@g (pHoRgERE, miuur%a&Wé ¢oHditicHS Meluding a-
VWhat is clainmed is: 1. A net rutp agl ? % 33 }/ester arbonate whi ch
pH in the range of about 4.5- ot nstituents of a mixture
5 comprising at least one dihydroxyaromatic compound, at least one
dicarboxylic acid, at least one hexaalkylguanidinium salt as a phase
transfer catalyst, at least one tertiary amine, water and a
water-immiscible organic solvent, the proportion of phosgene being at

least about 50% of stoichiometric; and

10 - raising the pH to at least about 10 and continuing
phosgene passage until a stoichiometric excess of at least 5%
phosgene by weight has been introduced.

2. A method according to claim 1 wherein the
dihydroxyaromatic compound is bisphenol A.

3. A method according to claim 1 wherein the
dihydroxyaromatic compound is a mixture of bisphenol A and
6,6’-dihydroxy-3,3,3',3'-tetramethyl-1,1’-spiro(bis)indane.

4. A method according to claim 1 wherein the
dicarboxylic acid is an aliphatic dicarboxylic acid.

5. A method according to ciaim 4 wherein the
dicarboxylic acid is sebacic acid or 1,12-dodecanedioic acid.

6. A method according to claim 1 wherein the organic
solvent is a chlorinated aliphatic hydrocarbon.

7. A method according to claim 6 wherein the organic
solvent is methylene chloride.



cofrpri ses: passing phosgene, under reactive conditions i-ncluding a pHin
~the range of about 4.5-9.5, into the constituents of a mxture 5
"conprising at |east one dihydroxyaronmatic conpound, at |east one

di carboxylic acid, at |east one hexaal kyl guani di nium salt as a phase

transfer catalyst, at |east one tertiary am ne,

wat er - i nmi sci bl e organi ¢ sol vent, the propoﬂﬂi-on%’[ﬂlﬁ@”l I“[IIHTMI at | east
about 50% of stoichionetric; and 10 - rai%irfg theMpH't o* at | east
about 10 and continui ng phosgene passage until a stoichionetric excess of

at | east 5% phosgene by wei ght Awasthioebacdondingdoclaim 1 .whiereirt thedtediaryr di ng
to claim1 wherei di i | s bisphenol A 3. A
met hod accordi ng %&%ég%ﬁ%W®PwﬁeAﬁﬂ%%§§€‘aéronat ic compound is a

m xture of bisphenol A and 6, 6'-di hydroxy-3,3,3" 3" -tetramethyl-1 ,1
" -spiro(bis)indane. 4. A net@od mefndncaprdingde slaim1 whereinihe phase

di carboxylic acid frgns¥8r dataR/atld RexHetryiBaanitinfurdachtbride. A net hod accordi ng
to claim4 wherein the dléé:ar[yt%gxyl?c a@'{’ I's sebacic acid or 1,1
n

2- dodecanedioic acid. 6. A hod cqrding,.to, claim1 wherejn the organic
solvent is a chlorinated al ﬁéﬁ&“&%?&%‘&%‘%&f&to qlaim 1 whergin ﬁ&%@%ﬁ%g to
claim6 wherein tmamfeaofatelysoisxnentaéthﬂgeaﬂﬁdimm broiide. de. -10- 8. A
nmet hod according to claim1, wherein the tertiary amne is triethylanine or
N' met hyl pi peri di ne. 11. A method according to claim 1 wherein the phase

transfer catalyst is the hexaethylguanidinium trihydrogen salt of

bisphenol A.

12. A method according to claim 1 wherein the
proportion of phase transfer catalyst is in the range of about 1-5 mole
percent. '

13. A method according to claim 1 wherein the
proportion of tertiary amine is in the range of about 0.01-5.0 mole
percent.

. 14. A method according to claim 1 wherein the pH is
maintained in the range of about 6.5-9.5 during the first step.

_ 15. A method according to claim 1 wherein phosgene
addition in the first step is continued until about 75-90% by weight of
the stoichiometric amount has been added.

16. A method according to claim 1 in which the pH in the
second step is in the range of about 10-11.

17. A method éocording to claim 1 wherein the total
amount of phosgene added is about 10-25% by weight in excess of the
stoichiometric amount.

18. A method for preparing a copolyestercarbonate which
comprises:



9. "A nethod according to claim1l wherein the phase transfer catalyst is
., hexaet hyl guani di hium chl oride. 10. A method according to claim1 wherein
t he phase transfer catalyst is hexaethyl guanidinium bronide. IT. A Tmethodt——

according to claim1 wherein the phase transfer catalyst is :
hexaet hyl guani di ni um tri hydrogen salt of bisphenol A 12. A”"mw’,”"l""m,“m
according to claim1 wherein the proportionldf- phase transfer cataLys *
in the range of about 1-5 nole percent. 13. A nethod according to claiml
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mol e percent. 14. A rre@"heglfda acc t@#@%@#@%"%@%’%ng‘f@g ! i5_ A

mai ntai ned in the ‘?"Allﬂ; n95d

met hod according to claim1 wherein phosgene addition in the first step is
continued unti 5 about 75- 90%tdeaskongdihytiraxyaramatic compeuntdselgated fromas
been added. 16. A (gt | ' ' ' : ' second
step is in the rangg,ﬁgggggﬁ?&%a,ﬁb%ﬁ Eﬁgmnang%ﬁ?gﬁ grﬁga'lti%hgll%:’éﬁ%dl
wherein the total Gfbdiydmxypdds3&rietemethyl-d, iseiro(bislindane,y wei ght in
excess of the stoichionetric anount. 18. A nethod for preparing a

copol yest ercarbonate whi ch cappasténe Cezo alipititiodlicdrbogyliecacidnder reactive
conditions including a pHin the range of about 6.5-9.5, into a mxture

conpri si ng: water, and

10 methylene chloride,
in the presence of both

at least one hexaalkylguanidinium salt as a phase
transfer catalyst and

at least one tertiary amine,

15 the proportion of said hexaalkylguanidinium salt and
fertiary amine being in the range of about 1-5 and 0.01-5.0 mole
percent, respectively, based on total dihydroxyaromatic compound and
dicarboxylic acid and the proportion of phosgene being at least about
50% by weight of stoichiometric; and

20 raising the pH to at least about 10 and continuing
phosgene passage until a stoichiometric excess of at least 5%
phosgene by weight has been introduced.

19. A method according to claim 18 wherein the
hexaalkylguanidinium salt is hexaethylguanidinium bromide,
hexaethylguanidinium chloride or the hexaethylguanidinium
trihydrogen sait of bisphenol A.

20. A method according to claim 18 wherein the tertiary
amine is triethylamine or N-methylipiperidine.



57 at | east one di hydroxyaromatlc corrpound selected fromthe
;group consi sting of bisphenol A and a nmixture:of bisphenol A and

6, 6' -di hydroxy-3,3,3",3 -tetranmethyl-1, 1 '-spiro(bis)indane, at |east one
Cerr] aliphatic di car boxylic acid, water, and 10 nmet hyl ene
chloride, in the presence of both at |east qge hexaal kyl guani di nium salt as
a phase transfer catalyst and at |east one t'€rtiary am-ne, 15

the proportion of said hexaal kyl guani diniumsalt and tertiary am ne being
in the range of about 1-5 and 0.01-5.0 nole percent, respectively, based on
total di hydroxyaromatic conpound and dlcarboxyllc acid and the proportion
of phosgene being at | east about 50% by weight of stoichionetric; and 20
raising the pHto at |east about 10 and ”nf#ﬂgﬁ g phosgene passage until a
stoichionetric excess of at |east 5% h%‘é erie ht has been

i ntroduced. 19. A et hod accoCd)I?@LYESG]EﬂGAEBQNﬁTE ETHOD

hexaal kyl guani di nium salt is he

hexaet hyl guani di ni um chl ori de o?ﬁgwuhexae't"ﬁsF uanl (fﬁnl UM Lr i hydr ogen sal t
of bisphenol A 20. A nethod ddE¥ANKY L@“B M BATAND: he tertiary
amne is trietlgylam ne or N-nethyl pi pqrEﬁTﬂ@RY AMINE

ABSTRACT

The level of anhydride linkages in copolyestercarbonates
-is decreased by preparing the copolyestercarbonate interfacially in a
two-step method from at least one dihydroxyarbmatic compound and at
10 least one dicarboxylic acid. The first step is conducted at a pH in the
range of about 4.5-9.5, employing the combination of a
hexaalkylguanidinium salt as a phase transfer catalyst and a tertiary
amine such as triethylamine. The proportion of the phase transfer
catalyst and tertiary amine are usually in the range of about 1-5 and
15 about 0.01-5.0 mole percent, respectively, based on total
dihydroxyaromatic compound and dicarboxylic acid employed. In the
second phosgenation step, the pH is raised to at least 10 and a
stoichiometric phosgene excess of at least 5% is introduced.



