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This invention relates to copolyestercarbonates, and
mare particularly copolyestercarbonates useful for the fabrication of
optical disks.

Optical data recording media, including optical disks as
exemplified by compact audio disks and CD-ROM disks used in
computers, have become a major means of storing data and making it
available. The data on an optical disk are read by a plane polarized
laser beam, associated with a similar reference beam polarized in a
perpendicular direction. For accurate reading, it is necessary to
minimize differences in phase retardation of these laser beams upon
passage through the disk.

In the further development of optical disks, particularly
read-write disks and disks capable of storing larger amounts of data,
various physical factors become important. One such factor which is
closely related to the storage capability of the disk, is its birefringence,
i.e., the difference between indices of refraction of light polarized in
two directions perpendicular to each other. Birefringence has several
components, caused by such factors as molecular structure of the raw
material from which the disk is fabricated and degree of molecular
orientation therein. “Orientational” or intrinsic birefringence of a
polymer, ideally measured after perfect orientation of all polymer
molecules by stretching, is a function solely of molecular structure.
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-2 - It is possible to calculate the theoretical
.orientational birefringences of various polyners by considering the

bi refringence val ues of the nononmers used to synthesize the pol yner and
their volune proportions in the polymer nol ecule. Thus, by bal ancing the
birefringences of the nonomers it is possible to prepare a pol ymer which
theoretically has an orientational birefrjngence value of O.

By far the nost common pol yners enployed%?1(unical di sks are

pol ycar bonat es and copol yest er carbonat es are peculiarly suited for
this purpose by reason ofl iSHRQSS! '?éﬂ%%“@%@‘%mq% QBPB{%'H% cal

properties. Howiteftingdrivesiufahiensipofyrnetsytmacdrsidérirsy thetbiririagendehe
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pol ycar bonat es Vohwinagropogiohsin the eollymarandbcws‘r éﬁhum@yﬁrb@lﬁﬂ@@ltt&crl bed.
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spi ro(bis)i ndane herei nafter designated "SBI". These copol ycarbonates are
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transition tenpeecatiarysuiéd fompis BBipolse fyreason Af ti'an'drgim‘awmwd are above
200 [err] C and ﬁa%)’aﬁ?é‘éﬁgsn&&i ﬁn’op\éﬁfé‘s WiSﬂeV@r‘ ?}hé’ EHéﬁél'AﬂS I's general ly

very difficult to erties ToIovver t he
melt viscosity, P@M@a@é’ﬁatqsn%\'%%ﬁ @esﬁrimalmﬁsmmegﬂm@ﬁmampsﬁﬁ sof t

bl ock” mononer saeusharasterized ®yoidip higtibiléfringentai ¢ acid or
eugenol pol ydi met hyl si | oxane, but "in the case of SBI polycarbonates the

proportion of "soft bl OCkln Hg' lsgtent 4,950,731, a series of polycarbonates
having very low orientational birefringence is described. Said
polycarbonates are typically copolycarbonates comprising structural
units derived from 2,2-bis(4-hydroxyphenyl)propane, also known as
“bisphenol A", and 6,6°-hydroxy-3,3,3°,3 -tetramethyl-1,1"-
spiro(bis)indane, hereinafter designated “SBI". These
copolycarbonates are suitable in many ways for the fabrication of
optical disks. However, there is room for improvement in such areas
as hydrolytic stability, processability and ductility.

In particular, the glass transition temperatures of many
SBl-bisphenol A copolycarbonates are above 200 °C and they have
relative!y high melt viscosities. It is generally very difficult to process
materials with such properties. To lower the melt viscosity, one can
incorporate structural units derived from “soft block” monomers such
as resorcinol, dodecanedioic acid or eugenolpolydimethylsiloxane, but
in the case of SBI polycarbonates the proportion of “soft block™ units

may be so high that the melt stability of the polymer is adversely
affected.

It is further found that interfacially prepared
polycarbonates sometimes have such disadvantages as poor solubility



may be so high that the nelt stability of the polynmer is adversely

. affected. It is further found that interfacially prepared
pol ycar bonat es soneti mes have such di sadvant ages as poor solubility
-3 - and swelling behavior of SBI in contact with chlorinated sol vents

such as nethyl ene chloride. The aforenenti oned patent describes a
particular interfacial nethod which overcones these di sadvantages to sone
extent. However, it is cunbersome in th&-it requires several steps.
SUMVARY OF THE | NVENTI ON The present invention provides a
genus of copolaneksswelting behavies ot B8 iccantactawdttbohlexinatedeacivarity suctl

properties, |ow @t JE&HF@H(; a{fb@ﬁé}ﬁ%ngag)a@érﬂso%s‘bl‘lgéé gt i on
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t enperatures bel ow copol ycar at es e easil y prepared
by convent i ondftarigilan rfa%hrnam@l W‘N@BPN&G%‘FGS these dﬂsraé‘r@@?@@ﬁl Pi cation

and redi stri biggnid erBnboBBwWever, it is cumberséfedh dharat béq]uirbg seQEgiition in one
of its aspects_includes copol yest er carbonates havin ow birefringence,

sai d copol ycar% tes conprising: (A about 20-90 nol e percent

of structural SiihfaRl SR IVERTION ]

The present invention provides a genus of
copolyestercarbonates characterized by excellent physical properties,
low orientational birefringence and glass transition temperatures below
200°C. Said copolycarbonates may be easily prepared by
conventional methods, including interfacial, melt transesterification and
redistribution methods.

Accordingly, the invention in one of its aspects includes
copolyestercarbonates having low birefringence, said
copolycarbonates comprising:

(A) about 20-90 mole percent of structural units.of the

formula
CHs . ﬁ
H —o \ /
HsC CHg
(B) about 3-70 mole percent of structural units of the

formula

I

(ny 0—R'—cC

wherein R' is alkyleneoxy, m-phenyleneoxy,



(B) about 3-70 nol e percent of structural units of the fornula

i [err] wherein Rlerr] is alkyleneoxy, m phenyleneoxy,

-4- Jerr] Rlerr] is CJerr] alkylene or O Rerr] is (Jerr]
primary or secondary al kyl or

-4 -

)

M)  ——C——(CHy),

or

(R (RYm

R?is C,.c alkylene or O, R*is C1.s primary or secondary alkyl or
fluoroalkyl or phenyl, R® is Cy.4 alky!l or alkoxy, m is 0-2, n is in the
range of about 4-25 and p has an average value from 1 to 100; and,
optionally,

(C) structural units of the formula

0]

a——————
_-_..-

V) o) Al y—Aa? o}

wherein each of A' and A? is independently unsubstituted or

substituted m- or p-phenylene and Y is a single bond or a linking group
wherein 1 or 2 atoms separate A' from A2,

Another aspect of the invention is an optical data-

recording medium comprising a copolycarbonate as described
hereinabove.

DETAILED DESCRIPTION; PREFERRED EMBODIMENTS

A major beneficial property of the copolyestercarbonates
of this invention is low intrinsic birefringence. For the most part, the
intrinsic birefringences of said copolyestercarbonates are no higher
than 0.15. By contrast, a bisphenol homopolycarbonate has an
intrinsic birefringence of 0.25, and a typical copolyestercarbonate



fluoroal kyl or phenyl, Rerr] is CJerr] alkyl or alkoxy, mis 0-2, nis in
the range of about 4-25 and p has an average value from1l to 100; and,
optionally, (C structural units of the fornula [err]
wherein each of Alerr] and Alerr] is independently unsubstituted or
substituted m or p-phenylene and Y is a single bond or a |inking group
wherein 1 or 2 atons separate Alerr] from A[err] Anot her
aspect of the invention is an optical dat 8- recor di ng medi um conprising a
copol ycarbonate as descrijbed herei nabove. DETAILED DESCRI PTI ON; PREFERRED
EMBODI MENTS containing SB ang isppenalfA earkonateoynita @ndadode@nedlcar -

copol yest er car bearyiate eSter URitS hia8\&@MThirPRid tﬁréfﬁﬁ‘géﬁﬁééﬁ‘ﬂiéomér%ff bl fgence.
For the nost part, the intrinsic birefri ngences of

bi sphenol
copl vl Cora o=”ar .10, el Bk Sl ot sohero
copol yest er car bgmergion also have lower glass transition temperatures than SBI-5 - boxyl at e
COL e e, S S3polaRRats SRl MR RS AR G e
For the nost pati@nsitiea t@ﬂ]ﬁﬂﬂf@*&'é@%f%é’ﬂ%@ﬂm@%ﬂ@fca{rb@atﬁs@lfltheamvahtlon have
lover glass tramange fron e85 & W6 ET, VAR SHtesponding SBI copolyestercar-
bonates can have glass transition temperatures on the order of 170 °C
or higher. Atidentical proportions of structural units, the copolyester -
carbonates of the invention generally have substantially lower glass
transition temperatures than the corresponding SBI copolyestercar -
bonates. These glass transition temperatures, combined with the

thixotropic behavior previously described, make the copolyestercar -
bonates of the invention easily processable.

As will be apparent from the summary of the invention,
essential components of the copolyestercarbonates of the invention
are A units having formula |, said units being derived from 1,1,3-tri -
methyl-3-(4-hydroxyphenyl)-5-hydroxyindane or the isomeric
6-hydroxyindane. These two compounds will hereinafter sometimes
be designated “CD-1" and “CD-2" respectively, by reason of their
structural identities as cyclic dimers of 4-isopropenylphenol.

CD-1 may be prepared by self-condensation of 4-iso -
propenylphenol in the presence of a boron trifluoride etherate as
disclosed in US Patent 3,288,864. It may also be recovered as a by-
product from the synthesis of 2,2-bis(4-hydroxyphenyl)propane, or
“bisphenol A, from phenol and acetone. CD-2 may be prepared by
the reaction of phenol and acstic acid with 4-methyl-3-pentene-2-one
in the presence of hydrogen chloride gas, as disclosed in Tagle et al.,
Polymer Bulletin, 28, 645-652 (1992).

Also essential are B units. These may be selected from
the group consisting of: resorcinol carbonate units or alkylene
carbonate units, the latter being illustrated by units derived from C 4.05



copol ycarbonates having simlar intrinsic birefringences. Typical glass
.transition tenperatures for the copol yestercarbonates of the invention
range from 135[err]C to 161[err]C, while corresponding SBI copol yestercar-
bonat es can have gl ass transition tenperatures on the order of 170 [err]C
or higher. At identical proportions of structural units, the copol yester -
carbonates of the invention generally haye substantially | ower glass
transition tenperatures than the corresp@ﬁding SBI copol yestercar -

bonates. These glass transition tenperatures, conbined with the thixotropic

behavi or previ ¢ifls sugasri ddytanadiel, 1 Hehexanedialsneoramyl glyeands of the

i nvention easi lghdaAGREREHESrate; ester units containfify dradicBfofdaRAa@NN from the
summary of thei’'nvention, essentia est er car bonat es

, conponent s, "of _ t he copol
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being illustrated by units derived fromC [err] .
In addition, bisphenol carbonate C units of formula V may

be present. The A'? values therein are m- or p-phenylene radicals
which may be substituted but are usually unsubstituted. The Y value
is a single bond or a divalent radical in which one or two atoms,
preferably one, separate A' from A% it is usually a hydrocarbon radical
such as methylene, isopropylidene or ethylene but can be a radical
containing atoms other than carbon and hydrogen. Examples are
substituted radicals such as 2,2 -dichloroethylidene and hetero atom-
containing radicals such as oxy, thio, sulfoxy and sulfone. The
preferred carbonate units of formula V are bisphenol A carbonate
units in which each of A' and A% is p-phenylene and Y is
isopropylidene.

The proportions of the A, B and C units embrace
numerous copolymers which have been determined, by preparation
and measurement for a substantial number of the specific copoly -
estercarbonates of the invention, to have an orientational birefringence
of zero or nearly zero. An illustrative polymer of the invention consists
of 72 mole percent CD-1 units, 10 mole percent B units wherein R? has
formula lif and n is 10, and 18 mole percent C units of formula V
wherein A' and A? are each p-phenylene and Y is isopropylidene.
Preferably, the copolyestercarbonates comprise about 70-85 mole



-6 - diols such as 1, 4-butanediol, 1,4-hexanediol, neopentyl glycol and

. glyceryl nonostearate; ester units containing a radical of fornula Il
wherein n is in the range of about 4-20 and preferably about 6-18; and
carbonate units containing a radical of fornula IV wherein p has an average
value from1l to 100 and usually from5 to 40, mis 0-2 and preferably 1,
Rlerr] is (Jerr] al kylene or O and prefe;ably trimethylene, and Rlerr] is
Clerr] primary or secondary alkyl or quoroaIkyI or phenyl and preferably
met hyl . The preferred B un S are resorcrn car onate ?genol

pol ysi | oxanecaP®sRat ef units Pﬁﬁuh['é %99@%9 HRS gD i s
trimethyl ene, fddmuta metWMén g sernlt]thesunﬂetdﬂmvmulw areltypiodily inethget hoxy group

is in the rreta 03| nW|t spect to the aIkerneS|ony chai n) and
dodecanedi oate 6‘R°‘ﬁ[ é?"ﬁ@g PESF M a 111 wherein nis 10).

In addition, bi sphenol carbonate C units of fornmula V may be present. The
Al err] val ues therein ar @hmcopplyesigtearpooatesraidinis anentionanavwhg be

substituted bu réifefed xﬁdnweHm;char%atJBfntﬁege'rH hbdls 3ush gl e bond or

a dival ent rad era one, separate
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"3 ohlor ot hyl %ﬁssﬁ?ﬁﬁré?zaéﬁéﬁﬁééﬁ%%%ﬁﬁﬁ@ LRl Oy, thio,
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bi sphenol A cachelaat 6t iy tsdbd BABsSAT blicBliond bufinddh Rortpeny ene and ¥

is isopropyliden r'opor and C units

embrace numer §G§C6‘b?ﬁ)lw¢r%ﬁad hgFrigh E%@Wéew%@%mﬁsﬁéﬁ fomyuldivar at i on

and neasur ementyHigh F2 hadl¥sEAGki 1A mayrﬁéeihc@rborahed SR Ee poigcar®BALYE by
estercarbonates, of th l,ohal. biref I]’I ngence

of zero or neat§ U?@r"ga %{quppuamdf ?%‘g%ﬂlcﬁﬁéq Cﬁ{gﬂgﬁén ARJRITRGR! consi st s
of 72 nole per peocedulde bruhe use o 8 diakygl qr&ﬁzmybtnd%tmﬂtrehsa dibberyinesleerr] has

formula 111 %f%ﬁlosac}lﬁ’lnﬁqqel}grﬁglliﬁsﬁgé ﬁsop Opunr ts of fornula V wherein

A" and A2 are €a enyl ene a ylidene. Preferably, the

copol yest er car bonat es corrP_rl se about 70-85 nole .
It is believed, on the basis of nuclear magnetic

resonance spectroscopic evidence, that copolyestercarbonates of this
invention prepared by transesterification have a more random
distribution of the A, B and C units than those prepared interfacially.
The latter appear to have molecular structures characterized in part by
blocks of A, B and/or C units of significant length.

The preparation of the copolyestercarbonates of this
invention is illustrated by the following examples. All percentages are
by weight. Molecular weights are weight average and were
determined by gel permeation chromatography.

EXAMPLE 1

A 500-ml Morton flask was charged with 13.4 g (50 mmol)
of CD-1, 2.9 g (12.5 mmol) of 1,12-dodecanedioic acid, 250 mg (1.1
mmol) of p-cumyliphenol, 120 ml of methylene chloride, 50 mi of water,
0.5 ml of a 75% (by weight) aqueous methyl tri-n-butylammonium
chloride and 125 microliters of triethylamine. Phosgene was passed
into the mixture at 0.25 g/min. The pH was maintained at 8.0, by



-7 - percent of units of formula I and about 5-25 nole percent of units of
_formula I'l. When present, the units of formula V are typically in the
anount of about 15-25 nole percent. The

copol yestercarbonates of this invention nay be prepared by conventi onal

pol ycar bonat e synthesis nmethods such as interfacial, transesterification
and redistribution nmethods, or by solid gtate polynerization as descri bed
for exanple, in US Patents 4,948,871, 5,204,377, 5,266,659 and 5, 288, 838,

t he di scl osures of which are incorporated, by reference herein. These

met hods are t h@dgioNef 235k agHAQus §%‘1’JHG‘ @éﬂ"@?ﬁ‘g? S&HH‘%UHN‘%@Q)%S and need

not be descri b%obgeﬁ@hawbebﬁrméuudé‘dt ahd wid thensHizRdas 10®aadeh fornula Il
in which R err]_has pol ycar bonat e

by the uso of | 2BREnEbh o BHEMnesR e AHESS. e Erbanb deltindiRs nrer f aci i
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t han t hose preqared i.nter ﬁ? ﬁ«l latter appear to have nol ecul ar
structures charSEPEFYERO % t by blocks of A B and/or C units of
significant |ength. The preparation of the

copol yest ercar bonat es of A fiins of theveopolyestersaridnate masesbfrotmhe fol | owi ng

cxamles, Al REISERIAPETA B BioMhglRbe Was ANBLEGMAIBLANYS pare Vel gft

average and were eérmeat ron cnronmat ographny EXAMPLE 1
A 500-ni Mort orsignifieantiydewen atpt & bispheng| Ammﬁml))carbonate

EXAMPLE 2

A 30- stirred tank reactor was charged with 968 g (3.612
moles) of CD-1, 206 g (903 mmol) of bisphenol A, 115.5 g (502 mmol)
of 1,12-dodecanedioic acid, 10.7 g (50 mmol) of p-cumylphenol, 35.5
ml of a 75% aqueous methy! tri-n-butylammonium chloride solution,
10.5 | of methylene chloride and 4.5 | of water. Phosgene, 596 g (6.02
moles), was passed into the mixture, with stirring; the pH was
maintained at 7.5-8.0 by addition of 25% aqueous sodium hydroxide
solution until 70% of the stoichiometric amount of phosgene had been
introduced and subsequently at 10.5. Triethylamine, 7.6 g, was then
added and an additional 226 g of phosgene was introduced to
complete the reaction. The organic solution was removed, washed
once with 1 M aqueous hydrochloric acid solution and three times with
water, after which it was poured into methanol to precipitate the

desired copolyestercarbonate. The product had a molecular weight of
143,000 and a glass transition temperature of 161 °C.

Injection molded parts of the copolyestercarbonate were
found to have an intrinsic birefringence of 0.11, as compared to 0.25
for a bisphenol A homopolycarbonate.



of CD-1, 2.9 g (12.5 mml) of 1, 12-dodecanedioic acid, 250 ng (1.1 mmol)

. of p-cunyl phenol, 120 m of nethylene chloride, 50 M of water, 0.5 m of
a 75% (by wei ght) aqueous nethyl tri-n-butylanmonium chloride and 125
mcroliters of triethylam ne. Phosgene was passed into the m xture at 0.25
g/mn. The pH was maintained at 8.0, by

-8 - addition of 25% aqueous sodi um hydroxi de solution, until 5.3 g of
phosgene had been introduced, and was thén raised to 10.5 and an additi onal
2.2 g of phosgene was added. The organic solution was separated, washed
with 1 Nlaqueo%%ﬁx%@g?f loric acid solution and three tinmes with water. It
was then added iH g water to precipitate the desired

copol yest ercarbonate which was filtered and dried. It had a nol ecul ar

we}glht o; 7# 000 alnd a glAadditer glass melnpslpmeszation aeacdtorfl%ﬁmhz}d:.
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a bi sphenol A IHMiRgAL L i ahargesk it §3.09 (387.6 mmol) of dighesyl 1 stirred
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of bisphenol A  115.5 g I fo1,1 anediolc’acid,, 10.7 g (50
mol ) of p-cum/gRENPY ( .95"‘%% f dipheny) zlq\?é@qie‘??éﬁﬂﬂat?f A?ﬁ!ﬁ’ut yl"amoni um
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osgene, g . S s.passed I ato .he mxture, wth stirring;
the pH was mai n?‘éﬁCHgied;%@Péf%e\é%WB@ nﬁfﬂﬂeﬂ tg‘ﬁe%#'mfg% aqueous sodi um
hydr oxi de solution until 70% of the stoichionetric amount of phosgene had
been introduced and subsefeMessel xasieated ati180RG| wheraupop the geaghion t hen
mixture melted. Upon complete melting, it was allowed to thermally
equilibrate for 5-10 minutes and there were added 600 microliters of
tetramethylammonium hydroxide in the form of a 0.221 M aqueous
solution and 500 microliters of sodium hydroxide in the form of a 0.001

M aqueous solution were added, with stirring.

Stirring was continued as the mixture was heated at
180°C for 5 minutes. The temperature was then raised to 210°C and
the pressure lowered to 180 torr, whereupon phenol began to distill
from the reactor. After 25 minutes, the pressure was lowered further to
100 torr and heating at that pressure was continued for 45 minutes,
with continued distillation of phenol. Oligomerization conditions of
240°C/15 torr (45 minutes) and 270°C/2 torr (10 minutes) were

maintained.

The product was the desired copolyestercarbonate
oligomer having a molecular weight of 5,400. It could be converted to
a high molecular weight polycarbonate having low intrinsic
birefringence by subjection to molecular weight building conditions of
300°C/0.9 torr for about 75 minutes.



added and an additional 226 g of phosgene was introduced to conplete the

. reaction. The organic solution was renoved, washed once with 1 M aqueous
hydrochl oric acid solution and three tines with water, after which it was
poured into nmethanol to precipitate the desired copol yestercarbonate. The
product had a nol ecul ar wei ght of 143,000 and a glass transition
tenperature of 161 [err]C 10 -1 njection nolded parts of the
copol yestercarbonate were found to have an intrinsic birefringence of 0.1
1, as conpared to 0.25 for a bisphenol A honopol ycarbonate.

-9 - EXAMPLE 3 Al -liter glass nelt polynerization
reactor, which had beenWhais e\amegdisissi vated by acid washing, rinsing and
overnight drying at 70[err]C, was charged with 83.0g (387.6 mmol) of

di phenyl carbonate, 45g (15%0'@0'[9@%&&0@%0@@!9%&5931@6%9! ngehbB)] 3ai8f

bi sphenol A and 7 enyl dodecanedi oate. A solid
ni ckel heli xi @%Y%&Pam%%géwﬂéﬁ'gr n the powder and the vessel was
evacuated and purged with nitrogen three tines. The vessel
was heated at 180[err] C, (AMredoait 018 Qt Mmeler parcentof struatunad units oftthe Upon

conpl ete nel tlfragm was allowed to thermally equilibrate for 5-10 m nutes
and there were adHed 600 mcroliters of tetramethyl anmni um hydroxi de in

the formof a 0.221 Maqueous solution ggd 500 mcroliters sodi um
hydroxide in the formof a 0,001 M aquepus sofut wer e adﬂfd W th
stirring. N0g was cgntl he mxt e was heated
at

®H» —0o0 :

HaC CHg
(B) about 3-70 mole percent of structural units of the
formula
I
() o—~r' c .

wherein R' is alkyleneoxy, m-phenyleneoxy,

0

() e C———(CHp)yy

or

(Rm (R*)m

R? is Ca. alkylene or O, R® is Cy., primary or secondary alkyl or
fluoroalkyl or phenyl, R® is C., alkyl or alkoxy, m is 0-2, n is in the
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180[err]C for 5 minutes. The tenperature was then raised to 210[err] C and
~the pressure lowered to 180 torr, whereupon phenol began to distill from
the reactor. After 25 mnutes, the pressure was |lowered further to 100 torr
and heating at that pressure was continued for 45 m nutes, with continued
distillation of phenol. digonerization conditions of 240[err]C/ 15 torr (45
m nutes) and 270[err]C/ 2 torr (10 m nutes) were naintai ned.

The product was the desired copol yester‘éér'bonate ol i goner having a

nol ecul ar weight of 5,400. It could be converted to a high nol ecul ar wei ght
pol ycar bonat e fangeef akawti4n25 andipchas aravergenadugfroaubtedfPoand.o ol ecul ar
wei ght bui | di ngpm{%'gions of 300[err]C/0.9 torr for about 75 m nutes.

- 10- at is clained is: 1. A

copol yest er car bonat e havi | ow birefripngence ai d copol yest ercarbonate
conpri si ng: (@ﬁ&trlggﬂ[ﬁl ”Qﬁggghﬁémfi%' cent of structural units
of the fornmula [err]

o

V) e} Al y—Aa2 o)

O

wherein each of A' and A? is independently unsubstituted or
? substituted m- or p-phenylene and Y is a single bond or a linking group
wherein 1 or 2 atoms separate A’ from A2,

2. A copolyestercarbonate according to claim 1 wherein
said A units have the formula

CHs

. /N
N/

O

O

H,yC CH,

3. A copolyestercarbonate according to claim 2
comprising about 70-85 mole percent of A units and about 5-25 mole
percent B units of formula Il wherein R' has formula lll and n is in the
range of about 6-18.

4. A copolyestercarbonate according to claim 3 wherein
nis 10.

5. A copolyestercarbonate according to claim 4
comprising 80 mole percent A units and 20 mole percent B units.

6. A copolyestercarbonate according to claim 3 further
comprising C units of formula V.

7. A copolyestercarbonate according to claim 6 wherein
nis 10, A’ and A? are each p-phenylene and Y is isopropylidene.
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(B) about 3-70 nole percent of structural units of the fornula

CJerr] wherein R err] is al kyl eneoxy, m phenyl eneoxy,

[err] : Rlerr] is CJerr] alkylene or O Rerr] is (err]
primary or secondary al kyl or fluoroal kyl or phenyl, Rerr] is (err]

al kyl or alkoxy, mis 0-2, nis in the range of about 4-25 and
p has an average value from1l to 100; gqg,_ optionally,

8. A copolyestercarbonate according to claim 7

comprising 72 mole percent A units, 10 mole percent B units and 18
mole percent C units.

9. A copolyestercarbonate according to claim 2 prepared
by interfacial polymerization.

10. A copolyest_ercarbonéte according to claim 2
prepared by transesterification.

11. A copolyestercarbonate according to claim 2
prepared by redistribution.

12. A copolyestercarbonate according to claim 2
prepared by solid state polymerization.

13. An optical data recording medium comprising a
copolyestercarbonate according to claim 1.
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(© structural units of the formula

[err] wherein each of Alerr] and Alerr] is independently unsubstituted
or substituted m or p-phenylene and Y is a single bond or a |inking
group wherein 1 or 2 atons separate Alerr] fromA[err].

2. A copol yestercarbonate according to claim 1l wherein said A units have
the formula [err] 3. 3. A copol yestercarbonate
according to claim?2 conpri si ng about ~70- 85 nol e percent of A units and
about 5-25 nole percent B uni I erein Rlerr] has formula
1l and nis in the range of %&BIS{ALBB@]('G?RM) 4. A

copol yest er car bonat e acc@@PQﬁ.YTESTEBCARBQNAﬂ'E&DERMEDs 10.

5. A copol yestercarbonate g W@WR?’(@@EM!NDAW' sing 80 nol e

percent A units and 20 nol e percent un 6. A

copol yestercarbonate according to claim3 further conprising C units of
formula V. 7. A copol yestercarbonate according to claim®6
wher ei n n ARSHRAAT and A2 are each p-phenylene and Y is

i sopropylidene.

Copolycarbonates having low intrinsic birefringence
comprise structural units derived from hydroxyphenylindanol, from
resorcinol, alkylenedioic acid or eugenolsiloxane, and, optionally, from
a bisphenol, preferably bisphenol A. The copolycarbonates are useful
for the fabrication of optical data recording media such as compact
disks.



- 12- 8. A copol yestercarbonate according to claim?7
conprising 72 nole percent A units, 10 nole perg %t.«s’_ and 18 nol e

percent C units. 9. A copol yesterc r@ohate according to claim
2 prepareed by interfacial polynerization. 1 ﬁ LACEMENT SHEET
copol yestercarbonate according to claim2 prepar e(fﬂﬁ)rfrans

11. A copol yestercarbonate according to clfim 2 prepared by
12. A copol yestercarbonate according to claim2 prepared by

pol ymeri zati on. 13 0PYICARI DISK QA PEr ecordi n

conprising a copol yestercar %QSLYE%%gAE(%éﬁAHEQ&E&WED

-
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FROM HYDROXYPHENYLINDANOLS

BACKGROUND OF THE INVENTION

This invention relates to copolyestercarbonates, and
more particularly copolyestercarbonates useful for the fabrication of
optical disks.

Optical data recording media, including optical disks as
exemplified by compact audio disks and CD-ROM disks used in
computers, have become a major means of storing data and making it
available. The data on an optical disk are read by a plane polarized
laser beam, associated with a similar reference beam polarized in a
perpendicular direction. For accurate reading, it is necessary to
minimize differences in phase retardation of these laser beams upon
passage through the disk.

In the further development of optical disks, particularly
read-write disks and disks capable of storing larger amounts of data,
various physical factors become important. One such factor which is
closely related to the storage capability of the disk, is its birefringence,
i.e., the difference between indices of refraction of light polarized in
two directions perpendicular to each other. Birefringence has several
components, caused by such factors as molecular structure of the raw
material from which the disk is fabricated and degree of molecular
orientation therein. “Orientational” or intrinsic birefringence of a
polymer, ideally measured after perfect orientation of all polymer
molecules by stretching, is a function solely of molecular structure.



