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reduced wat gf i nproved flowability, their pr j e The
pr esent |nvent| on prov es pol ycar bonat es and 5 copol ycarS %ﬁée@qégaglegﬁced
wat er uptake and inproved flowability, processes for their preparation and
their use for the production of particul ar products and the products

obt ai nabl e therefrom The invention furthernore provides new b| sphenol s and
processes f o JKATDANANGH ANc FapplYiERIpnatase of "u.a..:= LS
belong to t e 50U i i
t he conbi nagn—e-ﬁﬂl@ - L '
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bi sphenol s df¢ Hrefadd wwqﬂtpmsgérrfé”i Stmév YYGR TR 96 @ e. The 20

ol ecul arg (0 ]eeqi!l&y tlaei*go gpﬁggy such as
e.g. pheno}l\%ogjrb rt r]:but aICC(\)Ehrg[encgﬂ ractica q‘g);ca\ usively 11 nea%d pol yners are

formed int kfémabrldadiy omocﬁussesceﬁoﬂ)e:rchejmr}mmmmn et gtrlmﬁpr ansd ySi S.
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process, reference may be made by way of exanple to H 30 Schnell, Chem stry
and Physi cs ngfv Rolspdartsdrmateas] rRolgamses for their preparation and

10 their use.

Aromatic polycarbonates belong to the group of industrial
thermoplastics. They are distinguished by the combination
of the technologically important properties of

15 transparency, heat resistance and toughness.

To obtain high molecular weight polycarbonates by the phase
boundary process, the alkali metal salts of bisphenols are
reacted with phosgene in the two-phase mixture. The

20 molecular weight can be controlled by the amount of
monophencls, such as e.g. phenol or tert-butylphenol.
Practically exclusively linear polymers are formed in these
reactions. This can be demonstrated by end group analysis.
Branched polycarbonates are also obtained in this reaction

25 by the controlled use of so-called branching agents, as a

rule polyhydroxylated compounds.

For the preparation of peclycarbonates by the phase boundary
process, reference may be made by way of example to H.

30 Schnell, Chemistry and Physics of Polycarbonates, Polymer
Reviews, vol. 92, Interscience Publishers, New York 1964 p.
33 et seqg. and to Polymer Reviews, vol. 10, "Condensation

Polymers by Interfacial and Solution Methods"™, Paul W.



Reviews, vol. 9, Interscience Publishers, New York 1964 p. 33 et seq. and to

Pol ymer Revi 00% "Condensation Polyners by IntegrhaghsdosRd ution
Met hods", Pau 8&?&%@%/021478 PCT/ EP2004/ 009174 -2 N%rggﬁ,f%n ergg?gnce

Publ i shers, New York 1965, chap. VIIIl, p, 325. For the preparation of

pol ycarbonates by the nelt 5 transesteri f£cati on process, the bisphenols are
reacted wth diaryl carbonates, usually diphenyl carbonate, in the presence
of catal yst 1oxiigh asnt@ ket iemes afulshl slkeng, Newohe Ui bP 6 phoshawni ViR L,
conpounds, i t§1f5 melt. The nmelt transesterification process is described,
for 10 exarﬁg}l €, 1n the Encycl opedi a of Polyner Science, vol. 10 (1969),
Chem stry and Physics of Pol ycarbonates, Polynmer Reviews, H Schnell, vol.

9, John Wley and Sons, Inc., (1964) and DE-C 10 31 512. 15 However, the

pol ycar bonat it PRI Hh Rt b U YerhP N ek rP hed§ e he prior art are

unsati sfagt Oiryarpééesﬁ&itf@éti&@tygfoé’&éél,ketﬁé‘%ié}?néﬁmé egdr-di ppRst ogal

stability thereby caused, or have the disadvantage that when used as data
carrier materitdl sitdmyl caribhenafes i niswall by digphepyl near2Onasuét abnl thy at

readi ng wavel engths in_the blue or blue- green range. There was therefore the
obj ect of prRAATHHT o yearbohates S ac%p%]t Hg%%?JesS%ﬁ‘asp?Bcesses f or

their preparaidi @de Wit aned:dh dhesshnslh sadlyantagese ddis. object is
achi eved, surprisingly, by the use of the bisphenol according to the
The melt transesterification process is described, for
10 example, in the Encyclcpedia of Polymer Science, vol. 10
(1969), Chemistry and Physics of Polycarbonates, Polymer
Reviews, H. Schnell, wvol. 9, John Wiley and Sons, Inc.

(1964) and DE-C 10 31 512.

15 However, the polycarbonates and copolycarbonates already
described in the prior art are unsatisfactory due to their
water uptake and the limited dimensional stability thereby
caused, or have the disadvantage that when used as data
carrier materials they can be of limited or non-optimum

20 suitability at reading wavelengths in the blue or blue-

green range.

There was therefore the object of providing polycarbonates

and copolycarbonates and processes for their preparation
25 which avoid these disadvantages. This object is achieved,

surprisingly, by the use of the bisphenol according to the

invention, of the general formula (1)



inveﬁti on, of the general fornula (1) WD 2005/021478 3 R2 HO OH in which

PCT/ EP2004/ and R2 represent hydrogen or i h r

Cl-C 05 al &Qf%?)é?g@e%% y hydrogen or |inear or branchegegg%oobdﬁ%wg
particularly preferably hydrogen or linear or branched d-C4 al kyl, very
particularly preferably hydrogen and CI=§I‘kyI, 10 R3 represents hydrogen or
| inear or branched - O alkyl, preferably |inear or branched Cl-Cl O al kyl,
preferably Iinear or branched C-C6 alkyl, particularly preferably Iinear or
branched O -C4 alkyl, very particularRy preferably CO-alkyl, 15 R4 to R12
represent hydrogen or |inear or bgranchgd C -C O alkyl, preferably hydrogen
or linear or branched d-C6 alkyl, @'cmfR&)h{y preferably hydrogen or
linear or branched d-C4 al kyl,R i cuIRmmI y preferably 20 hydrogen and
Cl -al kyl and n and mindependently of other represent an integer from
0 to 10, preferably from1 to, 8, partgc[iT®'fyR'preferably from1 to 6, very
particularly preferably 2 2B\to #?2 (CH,)n (1)

in which

R1 and R2 represent hydrogen or linear or branched C1-C10
5 alkyl, preferably hydrogen or linear or branched C1-Cé6
alkyl, particularly preferably hydrogen or linear or
branched C1-C4 alkyl, very particularly preferably
hydrogen and Cl-alkyl,

10 R3 represents hydrogen or linear or branched C1-C10
alkyl, preferably linear or branched C1-Cl0 alkyl,
preferably linear or branched C1-C6 alkyl,
particularly preferably linear or branched Cl-C4
alkyl, very particularly preferably Cl-alkyl,

15

R4 to R12 represent hydrogen or linear or branched C1-C10
alkyl, preferably hydrogen or linear or branched Cl1-Cé6
alkyl, particularly preferably hydrogen or linear or
branched Cl1-C4 alkyl, very particularly preferably

20 hydrogen and Cl-alkyl and

n and m independently of one another represent an integer
from 0 to 10, preferably from 1 to 8, particularly
preferably from 1 to 6, very particularly preferably 2

25 to 4.



WO 2605/ 021478 -4 PCT/ EP2004/ 009174 The bi sphenol according to the invention
is particul r | y described by the general for | HO
OH in whi ch(’%{sd éfgg(gi%gé)represents hydr ogen or |i near or%g?g%ﬁuoeﬁ%ég\}é

al kyl and n represents an integer from1l to 6. 10 The structure described by
the formula (3) is very particularly préﬁérred. (3) 15 Surprisingly, it has
al so been found in this context that the nelt viscosity of the

pol ycar bonat’8s dbts it haactounding vigd ulde thaverheopridrearticatanhy ot herw se
conpar abl e acul,ar i - t oyy and. atehi ar rates. This is
of i rrportanégpél n pa@ltsll ﬁ%%%%r%%é%%%u onfo§$]%rgy$“£el E?Fvel y

i nj ection-noul ded conponents, such as g. ., autonobile screens. As a result,
easier filling of the WO 2005/ 02145718 R5\ P 7EI133004/ 009174 moulds with the
usual injection noul ding machines Ts R

R RZO

R14 R21

R" R%
(CH,)n (2)

OH
in which
5
R13 to R22 represents hydrogen or linear or branched C1-C4
alkyl and
n represents an integer from 1 to 6.
10

The structure described by the formula (3) is very

particularly preferred.

15 Surprisingly, 1t has also been found in this context that
the melt viscosity of the polycarbonates obtained has lower
values than the prior art (at an otherwise comparable
molecular weight) both at low and at higher shear rates.
This is of importance in particular for the production of

20 relatively injection-moulded components, such as e.g.

automobile screens. As a result, easier filling of the



Apossfble. These bi sphenols according to the invention can be prepared 5 from

phenol deri%&;5|%§éggg4 tones in an acid-catal ysed rea%#59€%ﬁ$$§ﬁ%ég§pesis

of the bisphendl’'s”according to the invention is prefera as a

condensation reaction of 10 correspondi ng phenols of the fornula A and B HO

v v _OHABwherein RL and R2 have the abévenentioned nmeani ngs, individually
or in a mxture, preferably individually, wth alkyl-substituted ketones of

the fornul a KRG Yi{ICRIRY)ws a1 4inject Pon Rfoulldh Rl ImR3hines ~{€H2) 15

wherein C 1q R12 33 to R12 have the abovenenti oned neani ngs, optionally but
$81b i
not necessarily i T he presence of a sul fur-containing 20 conpound,

preferably with the aid of an acid catalyst, particularly preferably an acid
i on exchanger or . _ ‘ ,
These bisphencls according to the invention can be prepared
5 from phenol derivatives and ketones in an acid-catalysed

reaction.

The synthesis of the bisphenocls according to the invention
is preferably carried out as a condensation reaction of

10 corresponding phenols of the formula A and B

R R’

HO OH
A B
wherein R1 and R2 have the abovementioned meanings,

individually or in a mixture, preferably individually, with

alkyl-substituted ketones of the formula C

15
wherein

R3 to R12 have the abovementioned meanings, optionally but

not necessarily in the presence of a sulfur-containing

20 compound, preferably with the aid of an acid catalyst,
particularly preferably an acid ion exchanger or
hydrochloric acid, at temperatures preferably of

between 0 and 100°C with a stoichiometric ratio of



‘hydrc.ichl oric acid, at tenperatures preferably of between 0 and 100C with a

st oi chi onet rgd Joakly§2P47eN0 2005/ 021478 PCT/ EP2004/ 009174 ponbpPid 009174
derivative to ketone derivative of 15 : 1 to 2 : 1. The phego?s of/Ithe

formul ae A and B are known or can be 5 p%epared by processes known fromthe
literature, for exanple by Friedel-Crafts~al kyl ati on (Organi kum Organi sch-
chem sches G undprakti kum corrected reprint of the 20th _edition, WIey-VCH,
Wei nheim p. 355,P1%9eY deeiyalhng toHenetre fer hrabl eontErEPall ¥ Bt ai nabl e
(suppliers e.g. 10 Aldrich, Fluka, Acros etc.). The ketones of the fornula C
are al so known or can be prepared by processes known fromthe literature,
for exanple by oxidation of the corresponding alcohols (in this 15 context

see al so: are Ferri ti open der oyrganischen Synthese, Techni sche and
o epar at ve e AT Uyt At OTBHA iy i, SEadh o THFShebTer | ag
Stuttgarts prefire®tbPatkocdOId) - kMehY MBdlY el onese pieupd sorepnrercial ly
obt ai nabl e (suppliers e.g. Aldrich, Fluka, Acros, Alfa, 20 Avocado etc.). The

very parti clfeanBL rivf driefidoripouies £y relon (Organikum, Organisch-
trimethyl ) - 2- f t ai
rimetny Cycéhcl%?@)%)@r)eg r?[ﬂ?f'fkiplkl}rp,e éc?;%ﬂ%‘ét% ].C&g%lbr?fa éj?P %Qeﬁi%rtlt hey

commerci al ly, r exanpl'e, trom Avocado, Trom Al fa ohnson

conpany, Karddsirtuhe;, GerleaymyCH, GhenBeedyCo,pl ness,Tre®n, NlerShewy from
Pfaltz &Bauei]r, | nc. V\aterburgl, CT,_USIA. _ ,
phenols are also commercially obtainable (suppliers e.qg.

10 Aldrich, Fluka, Acros etc.).

The ketones of the formula C are also known or can be
prepared by processes known from the literature, for
example by oxidation of the corresponding alcohols (in this

15 context see also: Cesare Ferri, Reaktionen der organischen
Synthese, Technische und préaparative Herstellungs- und
Umwandlungsverfahren, Georg Thieme Verlag Stuttgart, p. 407
et seq., 1978). Very many ketones are also commercially
obtainable (suppliers e.g. Aldrich, Fluka, Acros, Alfa,

20 Avocado etc.).

The very particularly preferred compound 4-(2,2,6-
trimethylcyclohexyl)—-2-butanone of the formula C can be
cbtained commercially, for example, from Avocado, from Alfa

25 {a Jchnson Matthey company, Karlsruhe, Germany),
ChemSampCo, Inc. Trenton, NJ, USA or from Pfaltz & Bauer,
Inc. Waterbury, CT, USA.

The synthesis is described, for example, in L.A. Fowley et
30 al., Tetrahedron Lett., 34(19), 3075, 1993 or in Helv.
Chim. Acta, 76(5), 2070, 1993.



‘The éynthesis is described, for exanple, in L.A Fowey et 30 al.,

Tet r ahedr on *6ng£2{§§§4i§, P3075, 1993 or in Helv. Chim é&&zEF%S%éz%?Q%QZO,

1993. WD 2005/ 02 CT/ EP2004/ 009174 The condensati o

particularly preferably carried out with_hydrochloric acid as the acid
catal yst at tenperatures of between O and 60C with a stoichionmetric ratio
of phenol derivative to ketone derivative of 10 to 1, 5 a nercaptan or

t hi ocar boxyl Tite seerenrpolor {e. gery dedeeitwbaehpt anefaeabipt 6propedni ¢ aci d

or thioaceti ' r . bel pr es L h - cont ai ni ng
conpound, pr%&%?ﬁ%ﬂ%lgﬁfégéﬁpé %gtégg%légo g%%?§b%s§%§%%§g§hégketone
conpound. Thieetyyeh ottt ©¢ | ¢f aeé twvésnveryndOcpattwctuhas! ytpt eheoabtyipassed in
as HO gas. The, condensation can be carried out in bulk or in_solution.

Inert sol vent3:1% enghrdekhvpteve chP of Frat e die Ry U bt¥fbBhsiPstenlas

met hyl enes chl oRd £lea O 2 fli Shl O 0SLNANG, LD 051 Q! MSRSouXY! eBeF . Or
chl or obenzenes, are enployed here. The reaction is particularly preferably
carried out doddnykneygamtam exeesaliobp phieholic 28cecpr eBenaceéhvention al so

provi des pol ycarbaonat es_an copol ycar bonat es ich ve bee repared using
t he bisphen%?lsé)ac%%er i%%of%‘? en?n%%%??%tn,a%nﬁ?h%ufﬁ%ﬂ sh %g%gg

preparati on ¢mERISES . p ddie PO YEasDRal €sabaie Copol ysarbopabesewhbsh have
been prepared using the 25 bisphenols according to the invention and contain
t he the ketone compound. The hydrochloric acid 1s very

10 particularly preferably passed in as HCl gas.

The condensation can be carried out in bulk or in solution.
Inert solvents, such as, for example, chlorinated
hydrocarbons, such as methylene chloride or dichlorocethane,

15 or toluene, xylenes or chlocrobenzenes, are employed here.

The reaction is particularly preferably carried out in bulk

with an excess ©of phenol.

20 The present invention also provides peclycarbonates and
copolycarbonates which have been prepared using the
bisphenols according to the invention, and the
corresponding preparation processes. The polycarbonates
and copolycarbonates which have been prepared using the

25 Dbisphenols according to the invention and contain the
structural units -0-D-0- derived from the compounds of the
formulae 1 to 3 are represented by way of example, but not

exclusively, by the general formulae (4a) and (4b)

0O
——o0—p—0-l}—o0—
k

4a



structural units -0-D-0- derived fromthe conmpounds of the fornmulae 1 to 3
are represe exanpl e, but not exclusively,

formul ae (4a grggg(g\%@f)g ODO111 ---0-- k 4a WD 2005/ S%ﬁ%gf()&e/%%%lu
PCT/ EP2004/ 009174 8 O0 OD-OO0-E--0 0 mn k 4b wherein the radical 0-E-O
represents any desired diphenol ate radi tll's, in which -E-, i ndependently of
one another, is an aromatic radical having 6 to 40 C atons 5 which can
contain one or nore aronatic nucl eipor fused aromatpc nuclei optionally
cont ai ni ng het eroat ons fand |s opti IIy substitute py'Cl-C12-aIkyI

radi cal s or hal ogen an c n-eordarn PThaflTdts, TcHctoal i phatic

radi cal s, aromatic nucl or heteroatdﬁs as bridge mentetks, 10 and i n which k
represents an integer betmeen 1 and 1,000, ,preferably between 1 and 800,
particularly preferably between 1 and 600 and very particularly preferably
bet ween Clal | ref erabl e nd 300, and m
represents gﬂ]fderrgeg% (;%pf%z/ Gelé n C%leEBr(gsrge reyerﬁ:é I‘on ?% z)/k, wherein z
represents nﬂnﬂmﬁﬁbﬂkﬁ@Mﬂﬁvib&ﬂEiIQn which -E-, independently of one

another, is an aromatic radical having 6 to 40 C atoms

5 which can contain one or more aromatic nuclei or fused
aromatic nuclei optionally containing hetercatoms and is
optionally substituted by Cl-Cl2-alkyl radicals or halogen
and can contain aliphatic radicals, cycloaliphatic
radicals, aromatic nuclei or hetercatoms as bridge members,

10 and in which k represents an integer between 1 and 1,000,
preferably between 1 and 800, particularly preferably
between 1 and 600 and very particularly preferably between
1 and 500 and especially preferably between 1 and 300, and
m represents a fraction z/k and n represents a fraction (k-

15 =z)/k, wherein z represents numbers between 1 and k.

12 1
3 R 23 rR%*
R (CH)n R
X
7 T ﬁﬁ@ 1
~
R’ R’ R R

D (3)

Preferred diphenclate units of the copolycarbonates

according to the invention are derived from general
structures of the formula (5),

20
in which R23 and R24 independently of c¢ne another represent

H, linear or branched C1-C18 alkyl or alkoxy radicals,



00 0 t 1 D (5 Preferred diphenolate units of the copol ycarbonates

di t ' | derived f I t
Formiia (5) "o085THEREN 23 and Rod i ndependent |y of Sne BREVE/SOPER esent

H, linear or branched Cl1-Cl18 al kyl or al koxy radicals, WO 2005/021478

PCT/ EP2004/ 009174 -9 hal ogen, such as Cd -8r Br, or an optionally substituted
aryl or aral kyl radical, preferably H or linear or branched «d -Cl12 alkyl,
parti cul arl yreferabiycH @y @ -@8 B kydr gadiell erahbly veryspatetedl arly

preferably d r ine [anche -.C10- al kyl
and X represl_élezﬁglsrggtIt rsBilJn‘—:‘g]Igy][?grn i c%&gp@%ﬁl%@ 5%_?{%%@_8?0&%9% yl ene,
C2- to C5-aldHdIderel lorl ,Copattol €36l 401 ¢ yot et kalh 1 Weeor adl €@ , akyTh can be
substituted by - to C6-alkyl, preferably nmethyl or ethyl radicals, or a
06- to 012-%?%% 4 CHIEY WA T %%%ﬁ{an]p\fifblffai?%ahbjeyf%s BE tRY L5 urt her
aromatic gings containing heteroatons, and 15 o represents an integer between

1 and 1,000, preferably between 1 and 800, particularly preferably between 1
and R3 and R4 represent linear or branched Cl-Cl0-alkyl and

X represents a single bond, -sS02-, -CO-, -0-, -5-, a Cl- to
Co-alkylene, C2- to Cb-alkylidene or C5- to Cé6-

10 cycleoalkylidene radical, which can be substituted by Cl- to
Cé-alkyl, preferably methyl or ethyl radicals, or a Cé6- to
Cl2-arylene radical, which can optionally be fused with

further aromatic rings containing heteroatoms, and

15 o represents an integer between 1 and 1,000, preferably
between 1 and 800, particularly preferably between 1 and
600 and very particularly preferably between 1 and 500 and
especially preferably between 1 and 300, and p represents a
fraction z/0 and g represents a fraction (o-z)/o, wherein z

20 represents numbers between 1 and o and
n and m have the above menticned meaning.

The diphenclate radicals 0-E-O in formula (4b) and the
25 general diphenclate radicals in formula (5) are
particularly preferably derived from the suitable diphencls

also mentioned in the following.

Examples which may be mentiocned of the diphencls on which,
30 in addition to the bisphenols according to the invention,

the general formulae (4) and (5) are based are

hydroquinone, resorcinol, dihydroxybiphenyls, bis-

(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-cycloalkanes,



'600 énd very particularly preferably between 1 and 500 and especially

preferably QQ;g@gg g2 300, and p represents a fractig| @ﬂf
represents a fractlon 0-z)/ 0, wherein z 20 represents nu Zégz d3917

o and n and m have the above nentioned neani ng. The di phenol ate radlcals
OEOin formula (4b) and the 25 generdﬂ- iphenolate radicals in formula (5)
are particularly preferably derived fromthe suitable diphenols also

nentloned|IP%QﬂaWKHHQNWREFDE&aWﬁ$%%l@@ﬁ(ﬂh#ﬁﬁ/Qﬁﬁ¥@%ﬁ?%@@ﬂlbfe¥h%rﬁlphenols

on whi ch, th N n, the
gener al fornu ae é ;5%%?%%§y%r2‘ ase are Eﬁiﬁﬁ%%&?ﬁéhiggo$c¥ﬁgﬁég

di hydr oxybi ghienyitsyd s :s¢pHdrydr )oxyyphBawd Je s) K&nes—bls (hydroxyphenyl) -

bi s- (hydr oxyphenyl ) - cycl oal kanes, 2005/ 021478 PCT/ EP2 04/009174 10

bi s- ( hydr ox;fﬁﬁe‘%@ﬁl) %Sﬁck?%ra?e%“e%i%“ MRS eY Y2 et hetrd nucleus-

bi s- (hydroxyphiesydna el Wsisoo i s (k@ phanyldl syl & apess s -
bls-(hydroxy&Penyl) sul foxides, a,a'-bis- (hydroxyphenyl) di i sopropyl benzenes
and nucl eus Qﬁ%ﬂﬁ%ﬂuﬂrnRQkMﬁﬂE@XﬁﬂQﬁyanated conmpounds thereof, and al so
a, Ww bi s- (hydroxyphenyl)-pol ysil oxanes. Preferred di phenols are, for exanpl e,
4,4' - di hydr oxybi phenyl (DOD), 4,4'-di hydroxybi phenyl ether (DOD 10 ether),

2, 2-bis-(4- mephw@mr&e@i&mmmﬂ)e, 4,4'-
1, 1- bi s- (4- hydr oxyphenyl ) - 5- trlnethylgyclohexane (b|3fhenol TN(%
1, 1- bi s- (4- FidrEapnEnae Wclb@%@(arnef ihydroxybiphenyl ether (DOD

2, 4- bi s-(H- hmgraxyphenyly - :(ﬁﬂﬁp@f&ﬁﬁgﬁén§k]~§¥Sbéﬁ% (bisphenol A),

1,1-bis-(4~hydroxyphenyl)-3,3,5-trimethylcyclohexane
(bisphencl TMC), 1,1-bis-(4-hydroxyphenyl)}-cyclohexane,
2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-
hydroxyphenyl)-l-phenylethane, 1,1-bis-[2-

15 hydroxyphenyl)-2-propyl]-benzene, 1,3-bis~[2-(4-
hydroxyphenyl)-2-propyl]-benzene (bisphencl M), 2,2-bis-({3-
methyl-4-hydroxyphenyl)-propane, 2,2-bis-(3-chloro-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-
methane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-propane,

20 bis-(3,5-dimethyl-4-hydroxyphenyl) sulfone, 2,4-bis-(3,5-
dimethyl-4-hydroxyphenyl}-2-methylbutane, 2,2-bis-(3,5-
dichloro-4-hydroxyphenyl)-propane and 2,2-bis-(3,5-dibromo-
4-hydroxyphenyl) -propane.

25 Particularly preferred diphenols are, for example, 2,2-bis-
(4-hydroxyphenyl) -propane (bisphenol A), 4,4'-
dihydroxybiphenyl (DOD), 4,4'-dihydroxybiphenyl ether (DOD
ether), 1,3-bis-[2-(4-hydroxyphenyl)-2-propyl]-benzene
(bisphenol M), 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl) -

30 propane, 1,1-bis-(4-hydroxyphenyl)-l-phenylethane, 2,2-bis-
(3,5-dichloro-4-hydroxyphenyl)-propane, 2,2-bis-(3,5-
dibromo-4-hydroxyphenyl)-propane, 1,1-bis-{(4-



hydrd&yphenyl)-l-phenylethane, 1,1-bis-[2-(4 15

hydr oxypheny, %- Helg %-benzene, 1,3-bis-[2-(4-
hydroxypheny+ -%?q§/§g¥+ 8-benzene (bi sphenol M, 2,2-bis-(%$-:r/EP2°°4/°°9174

met hyl - 4- hydr oxyphenyl ) - propane, 2, 2-bi s-(3-chl oro-4- hydroxyphenyl) - propane,
bi s- (3, 5- di met hyl - 4- hydr oxyphenyl ) - met hahk;

2, 2-bis-(3,5-di net hyl - 4- hydr oxyphenyl ) - pr opane, 20

bi s- (3, 5- di neydydxyvpheny bxyphehghexsuef and, 1 21 4bbss{ ¢ 3hFdroxyphenyl) -

di met hyl - 4- hyds oxyphen - 2- et hyl but ane, . 2, 2-bi s- -

i chl oF o- 4- by Ry PhEReT 7 b7 SebneeRnee 2 1 5Bt s 8 E: o

4- hydr oxyphenyl ) - propane. 25 Particularly preferred di phenols are, for
exanpl e, 2,2-bis-. (4-hydroxyphenyl)-propane (bisphenol A), 4,4'-

di hydr oxybi phehy?t{DObjRYdraxyehéyyt gx@ﬁ%ﬁ%yﬁbéﬁﬁb?n?b@ rethéry,

1, 3-bis-[2-(4+ 2 1] - ne,_ (BL —o_
2, 2-D1 5 (5 S Tt P AT ) Bhonyl }7 30 B opane PHESRkpNEny1) -2
1, 1- bi s- (4- hydepxyphenytdnd - phesyhethand) 2n@- bj $=bis-(4-

(3, 5-dichloro-4-hydroxyphenyl )-propane,, 2. 2-bis-(3,5- .

G br oo 4 - TGS HERRTS | pi obanet L angt B L AL Ger 5608/ (B1aRRenolTHC)

PCT/ EP2004/ 0884 e by ds Oxy pbeny ) y Cyet pbexae and 1, 1- bi s- (4- hydroxyphenyl ) -
3,3, 5-trimethyl cycl ohexane (bi sphenol TMC). 2, 2-Bi s-(4-hydroxyphenyl) - propane
(bi sphenol A), 4,4' 5 dihydroxybi phenyl (DOD

)

nyar oxyphony| 10 AT LT 1 25 O SR Eae (o sohenero ey~ 48Ugy ST
particul arl ynjxtefes retth one another; both homopolycarbonates and

copolycarbonates are included. The diphenols are known

from the literature or can be prepared by processes known

from the literature (see e.g. H. J. Buysch et al.,

15 Ullmann's Encyclopedia of Industrial Chemistry, VCH, New
York 1991, 5th ed., wvol. 19, p. 348).

The polycarbonates and copolycarbonates can also be
branched. Certain small amounts, preferably amounts of

20 between 0.05 and 5 mol%, particularly preferably 0.1 to
3 mol%, very particularly preferably 0.1 to 2 mol%, based
on the moles of diphenols employed, of trifunctional
compounds, such as e.g. isatin-biscresol (IBC) or
phloroglucinel, 4,6-dimethyl-2,4,6-tri-(hydroxyphenyl)-

25 hept-2-ene; 4,6-dimethyl-~-2,4,6-tri-(4-hydroxyphenyl) -
heptane; 1,3,5-tri-(4-hydroxyphenyl)-benzene; 1,1,1-tri-(4-
hydroxyphenyl)-ethane (THPE); tri-(4-hydroxyphenyl)-
phenylmethane; 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-
cyclohexyl]-propane; 2,4-bis-(4-hydroxyphenyl-isopropyl)-

30 phenol; 2,6-bis-(2-hydroxy-5'-methyl-benzyl)-4-
methylphenol; 2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-
propane; hexa-(4-(4-hydroxyphenyl-isopropyl)-phenyl)-
orthoterephthalic acid ester; tetra-(4-hydroxyphenyl)-



'10 The di phenol s can be used both by themselves and in a mixture with one

anot her ; boq&DQRﬁgpgb¥gﬁgbonates and copol ycar bonat es a&% gﬁ&gg%ogIhg
y pr

dlphenols are kno romthe literature or can be prepare cesses
known fromthe literature (see e.g. H J. Buysch et al., 15 Ul nmann's
Encycl opedi a of Industrial Chem stry, V(}i New York 1991, 5th ed., vol. 19,
p. 348). The pol ycarbonates and copol ycar bonates can al so be branched
Certain snaﬂ?e%m®m%tste%¥@fé?abﬂyhﬁ%ﬁﬁﬁYBh%mYQOl%@PmEEﬁl0 DBeandYb-nol %

particul arly., prief éab&yaoaé?lpf)s {8r8§%§h@§%ﬂ 1tll§r_gy preferably 0.1 to 2

nol % based on t e nol es d|p enots e 0 trifunctional conpounds,
such as e.qg. tiriﬂmpm¢p$bbesnéné1B[)4ed1hp@t@xp@émzbnolac1d, trimesic

4, 6-dinmethyl-2,4,6-tri - dro nyl 5 he e
L o e Y 3G cexat Y RS RUSRL 4§ JSPY 12 80R) 1 -4
1,3,5-tris (e rézb@@@E®ez élﬁ%érérhd&ﬂe,hygrogyehemylh"ethane

(THPE); tri-(4-hydroxyphenyl)- phenyl nethane;
2,2-bis-[4, 4drn$ﬁr@wrﬁmnmh@@hbhym§thz&bf@@e&@m? @m@paneparticular:

2,4-bis-(4-h yphenyl - [ 1)..30, ph _

2, 6-bi s-(2- h%ﬂfggyg -K%t%@?g%% z@%?YQl egﬁ%y? %eno (3-methyl-4

2-(4- hydrOxwphﬁﬂyﬂgpﬁbdﬁlﬂ—EH@Md#nyﬁﬂemyﬁﬂelmd@panﬁre employed for

hexa- (4- (4- hydroxyphenyl-lsopropyl) phenyli- orthotereghthallc acid ester;
tetra- (4- hyd %k%ﬁﬁéﬁ??% WO Dot 02 e et BP0k bob1741- (12  net hane;

tetra-(4r¢4- ﬁ“@ﬁ?ﬂTl§9W£QQY$ﬂdp@?§9¥y)me9ﬁ§famﬁh droxyphenyl}-2-
a,a,a-tris-( hydroxypheny )-1, 3, 5- trllsopropylbenzene 2, 4-di hydroxyben20|c
acid; trinmesixo-2,3- dlhydr01ndole are preferably employed as branching

agents.

Branched structures result by the use of these branching
15 agents. The resulting long-chain branching leads to

rheological properties of the polycarbonates cbtained,

which manifests itself in a structural viscosity compared

with linear types.

20 The present invention furthermore relates to a process for
the preparation of the polycarbonates and copolycarbonates
of the formulae (4a), (4b) and (5) according to the
invention, characterized in that bisphenols and possibly
branching agents are dissolved in an aqueous alkaline

25 solution and are reacted with a source of carbonate, such
as phosgene, optionally dissolved in a solvent, in a two-
phase mixture of an aqueous alkaline solution, an organic
sclvent and a catalyst, preferably an amine compound. The
reaction can also be carried out in several stages. Such

30 processes for the preparation of polycarbonate are known in
principle as two-phase boundary prcocesses e.g. Ifrom H.
Schnell, Chemistry and Physics of Polycarbonates, Polymer

Reviews, vol. 9, Interscience Publishers, New York 1964,



‘aci d; cyanuric chloride; 3,3-bis-(3-nmethyl-4 5

hydr oxyphenyly »8p - - di hydroi ndol e; |, 4-bis- (41, 4"-
di hydroxytri pheny??&n]iza@[?;ew )-benzene and in particul ar: PCT/EP2004/009174

1,1,1-tri-(4-hydroxyphenyl)-ethane and bis-(3-nethyl -4-

hydr oxyphenyl ) - 2- oxo- 2, 3- di hydr oi ndol e arle’ enpl oyed for this purpose.
| satin-biscresol and 1,1,1-tri-(4 10 hydroxyphenyl)-et hane and

bi s- (3- net hyd - Ayl e8Pheriyd )Lrom Bolyner digwidgvoi ndode- ak@ preferably

enpl oyed as '?ﬁgﬁ%ﬂ%gﬁH‘ﬂﬂ%@ﬂ%ﬁﬂ%éﬁﬁéiﬁf%T{Cﬁ%iTp% he use of these

branching 1 ong-chai n branching I éads to rheol ogi cal
properties Metthrelgdnl yRearlbdhatMesr gt @i etk rsatercde nBub f esltsrs | sdd Yorrla

structural viscosity conpared wth |inear types. 20 The present.invention
furt her nor e et >t €§¥atpd & rlocdss %%‘Sr' atr}fg td‘f%pﬁ'?‘ﬁ‘?%erpﬁlt%%n t¢3F bonat es
and copolsycayhonaleas r e thmd oraulae {ifa)exdd). and (5) according to the

i nvention, characterized in that bisphenols and possibly branching agents

are dissolved in an aqueous al kaline 25 solution and are reacted with a

source of carhonate. such ; as phasgens gotianally dissolved,in, sl yent, in
a two- phase m Xture Oor an agqueous al'kal*i'ne sol ution, an organi ¢ Sol vent and

a catal yst, gulefdablhe@n @nhecapand, P f4deacty on camn@leo. Pe carried
out in several stages. Such 30 processes for the preparation oflbﬁqplh}/car bonat e

are known i PATFriGiciafly & ahrathase Boundamt pratbssesy 3 t1e y
Schnel | q@@i}%&@%@fﬁ@ﬁ%ﬁ. %DOlilq?é%l?écﬁ% Folyele Bemiews, vol. 9,

| nt er sci'enc bl 1964,
comprises water, in which hydroxides of alkali metals or
alkaline earth metals are dissolved. Sodium hydroxide and

potassium hydroxide are preferred.

15 If phosgene is used as the scurce of carbonate, the volume
ratio of aqueous alkaline scolution to organic solvent is
5:85 to 95:5, preferably 20:80 to 80:20, particularly
preferably 30:70 to 70:30 and very particularly preferably
40:60 to 60:40. The molar ratio of bisphenol to phosgene

20 1is less than 1:10, preferably less than 1:6, particularly
preferably less than 1:4 and very particularly preferably
less than 1:3. The concentration of the branched
polycarbonates and copolycarbonates according to the
invention in the organic phase is 1.0 to 25 wt.%,

25 preferably 2 to 20 wt.%, particularly preferably 2 to
18 wt.% and very particularly preferably 3 to 15 wt%.

The concentration of the amine compound, based on the
amount of bisphencl employed, is 0.1 to 10 mol%, preferably

30 0.2 to 8 mol%, particularly preferably 0.3 to 6 mol% and
very particularly preferably 0.4 to 5 mol%.



WO 2005/ 021478 PCT/ EP2004/ 009174 - 13 p. 33 et seq. and from Pol ymer

Revi ews, vol oSphglensation Polymers by Interfacial }

W 05/0 . . ﬁﬂ?g
Met hods", Pad?%sa ﬂbrgan, I ntersci ence Publishers, New Yor E?@é@%)éﬁééﬁ?
VITI, p. 325, and the fundanental conditions 5 are therefore famliar to the
expert. The concentration of the bispheﬁb%%'in t he aqueous al kaline solution

here is 2 to 25 wt.% preferably 2 to 20 wt.% particularly preferably 2 to
18 wt % and VERS pRuEFFeuPhrFyrhonpkef bf aBh9sS3eRe, 181 0ROsFCTReCEqueous al kal i ne

sol ution coppyise (=] gy L€ € Loxj des ahkalL s oet, or alkaline
earth netal s ar% d?%so be%%ég%%?% h %?ogé%g'angé po%aésfgﬁ1ﬁ%g?oxide are
preferred. Iphdésgphosgenempiovused asstheesbucee opttanbodhat be tihepeobade

rati o of aquepus al kaline solution to organic solvent is .5;95 to 95:5,
preforably 2680 100 S0RO0R T pRIEREUPaR I §° bF BT8R Bl §° S5 0L 6076180 and very
particul ag | yrpsef esabhyxt 4P260 to 60:40. The nolar ratio of bisphenol to
phosgene 20 is less than 1:10, preferably less than 1:6, particularly
preferably less than 1:4 and very particularly preferably 1less than 1:3. The

concentration_ of, the branched | ycar bonates_an | ycar bonat es cording
Lo the | nvert T TEe CHALGh ouh Coprate s 08 e fobobehR Y Bo2RBe LTl 2' 1o
20 Wt . % pards ctbstiyy paef e abl yN2aloyl dBpatidoaag. vesyipablecubaslysts
preferably 3 to 15 wt % _ The concentration of the am ne compound, based on the
amount of  bi &phenbl 2 BRpt FYewesi and. 4~ (Lot sl apipr LPBFagije -

10 Triethylamine, tripreopylamine, triiscopropylamine,
tributylamine, triisobutylamine, N-methylpiperidine, N-
ethylpiperidine and N-propylpiperidine are particularly

suitable.

15 Possible organic solvents are halogenated hydrocarbons,
such as methylene chloride and/or chlorobenzene,
dichlorcbenzene, trichlorobenzene or mixtures therecf, or

aromatic hydrocarbons, such as, e.g. toluene or xylenes.

20 The reaction temperature can be -5°C to 100°C, preferably
0°C to 80°C, particularly preferably 10°C to 70°C and very
particularly preferably 10°C to 60°C.

Alternatively, the polycarbonates according to the

25 1nvention can alsc be prepared by the melt
transesterification process. The melt transesterification
process is described, for example, in the Encyclopedia of
Polymer Science, vol. 10 (1969), Chemistry and Physics of
Polycarbonates, Polymer Reviews, H. Schnell, vol. 9, John

30 Wiley and Sons, Inc. (1964) and DE-C 10 31 512.

In the melt transesterification process, the aromatic

dihydroxy compounds already described in the phase boundary



30 0. . to 8 nol % particularly preferably 0.3 to 6 nol % and very

particul arl A -4 to 5 nol % WO 2005/ 021478 P P 14
The source ﬁ?pcgrg ﬁ%&e I's phosgene, di phosgene or trip égééggﬁlg 9244
phosgene. In the case where phosgene is enployed, a solvent can optlonally
be dispensed w th and the phosgene can'ﬂé'passed directly into the 5
reaction mxture. Catalysts which can be enployed are tertiary am nes, such
as triethyl @Hawesor NalUaATpipeTd i ex! vGuilt abi byt @l ystd digsters
trialkylam Qﬁ%har{qn 4- (1% rBEJ.I k@ﬂlacrgﬂoe) pégtbaqty & s ]a%cir (% et; hé’ﬁ%q efurther
tripropyl am ne, tr||so ropylammne, " trl amine, triiso Iam
N-nethylp|peﬁdﬁﬂuye§¢lnﬂﬂnd[M¢Mﬂ1d|ne and N-propyl pi peridine are
particularly suitable. 15 Possible organic solvents are hal ogenated

hydr ocar bons, such as nethyl ene chloride and/ or chl orobenzene,

di chl or O@n@?a%or{lrd G QI QDRIAGNS O Nind WS dArSOithOT i n AR Care

hydr ocar bons, such as, e.g. toluene or xylenes. 20 The reaction tenperature
can be -5C tthoB@0QL mMﬁeﬁQﬂMQdaO t ®8DC7)particularly preferably 10C to 70C
and very particularly preferably 10C to 60C. Alternatively, the

pol ycar bonates according to the 25 i nventionRtan al so be prepared by the

nmelt transesterification process. gnelt transesterification process is
descri bed, for exanple, in nc&c]E pedi a/of \\ Pol yner Sci ence, vol. 10
(1969), Chenistry and Physi 6

R R:l

Rl
R" R o
o-ll—o
R R"
Rl

wherein
10
R, R' and R" independently of one another can represent H,
optionally branched C1-C34-alkyl/cycloalkyl, C7-C34-
alkaryl or C6-C34-aryl,

15 for example

diphenyl carbonate, butylphenyl phenyl carbonate, di-
butylphenyl carbonate, isobutylphenyl phenyl carbonate, di-
isobutylphenyl carbonate, tert-butylphenyl phenyl

20 carbonate, di-tert-butylphenyl carbonate, n-pentylphenyl
phenyl carbonate, di-(n-pentylphenyl}) carbonate, n-
hexylphenyl phenyl carbonate, di-{(n-hexylphenyl) carbonate,
cyclohexylphenyl phenyl carbonate, di-cyclohexylphenyl
carbonate, phenylphenol phenyl carbonate, di-phenylphencl

25 carbonate, isococtylphenyl phenyl carbonate, di-
isooctylphenyl carbonate, n-nonylphenyl phenyl carbonate,

di- (n-nonylphenyl) carbonate, cumylphenyl phenyl carbonate,



-Polycarbonates, Pol ymer Reviews, H Schnell, vol. 9, John 30 WIley and Sons,

Inc. (1964) de5/621:631 512. In the nelt transesterif@%@ybggogggﬁégat)the

aromatic di hydroxy conpounds al ready described in the phase boun

2005/ 021478 - 15 PCT/ EP2004/ 009174 process, are transesterified with carbonic
acid diesters wth the aid of suitable b%galysts and optionally further
additives in the nelt. 5 Carbonic acid diesters in the context of the

i nvention ar®l-¢HBsERRENY hecaBhomt b ( 6)aREh Y phenvhepppyioczrRon®Reand R

i ndependent | y; < [, C ent; Her i a

d - a4 al kyIq%%?%é?k@%%%b%‘r%ﬁ%?% 3 F&c%-%ﬂfg?% ﬂ)é{&gif gg@g%m e

di phenyl cardmoriatre tdbutyl phenyte phebyt y teindonht ecadbenabet yliphemybheaybonat e,
tort-but o1 pHEFY P bar Bbn Lo a R eet b Lt P RGPS oaf bonat e

n- pent yl phermylen RB@YEn FRIN PO B, cdibdMa Nt ¥l Phenyhdn &2y pREAYE) N-

hexyl phenyl phenyl carbonate, di-(n-hexylphenyl) carbonate, cyclohexyl phenyl

phenyl car bomRRonafie cytt pieikgdpremyhenchrivoeay e, cphleayt phendl - phenyl
carbonate, C%éﬁ%%ﬁ%@iﬁ%ﬂ%ﬂyl) carbonate tritylphenyl phenyl carbonate

and di-tritylphenyl carbonate,
10 preferably

diphenyl carbonate, tert-butylphenyl phenyl carbonate, di-

tert-butylphenyl carbonate, phenylphencl phenyl carbonate,

di-phenylphenol carbonate, cumylphenyl phenyl carbonate and
15 di-cumylphenyl carbonate,

particularly preferably diphenyl carbonate.

Mixtures of the carbonic acid diesters mentioned can also

20 be employed.

The content of carbonic acid ester is 100 to 130 mol%,
preferably 103 to 120 mol%, particularly preferably 103 to
109 mol%, based on the dihydroxy compound.
25
Basic catalysts as described in the literature mentioned,
such as, for example, alkali metal and alkaline earth metal
hydroxides and oxides, and also ammonium or phosphonium
salts, called onium salts in the following, are employed in
30 the melt transesterification process as catalysts in the
context of the invention. Onium salts are preferably

employed here, particularly preferably phosphonium salts.



25 carbonate, isooctyl phenyl phenyl carbonate, di- isooctyl phenyl carbonate,
n- nonyl phenyy Qng{&;ﬁ@ﬁponate di - (n-nonyl phenyl ) carbegpajgp dHHfbbPP?Dyl
phenyl carbonate, 2005/ 021478 PCT/EP2004/009174 16 di - cuny pheny

car bonat e, napht hyl phenyl phenyl carbonata, - napht hyl phenyl carbonate,

di -tert-butyl phenyl phenyl carbonate (dl-tert but yl phenyl ) carbonat e,

di cunyphenyl phenyL car banat e, (dlcunylphenyl) carbonate, 4 5
phenoxyphenyAt AR Whriforiat elndt( e(@?iﬁeerﬁﬁ(ﬁ%etrﬂﬁ)ln‘é%ﬁtbb%t%re those

3- pent adecylgzhend Rhenyla carbonate, di-(3- pentadecyl phenyl) carbonate
trityl phenyl phenyl carbonate and di-trityl phenyl carbonate, 10 preferably
di phenyl carbonate, tert-butyl phenyl phenyl_carbonate, di- tert-butyl phenyl

car bonat e, phenyl phenol phenyl carbonﬁre, ix-phenyl phenol carbonat e,
cunyl phenyl phenyl carbonate an 15 di+ cumyl phenyl carbonate, particularly
preferably di phenyl carbonate. xR ®t{he carbgnic acid diesters

menti oned can al so 20 be enpl oydqd. The contént of carbonic acid ester is 100

to 130 nol % preferably 103 to [120 mb2% rticularly preferably 103 to 109
nol % based on the di hydroxy conpound. 25 Basic catal ysts as described in the
literature nedoned, such as, for exanple, alkali netal and al kaline earth

net al h%groxides and oxi des, and al so ammoni um or phosphoni um

R1-4 can be the same or different C1-Cl0-alkyls, C6-C1l0-
aryls, C7-Cl0-aralkyls or C5-Cb-cycloalkyls,

preferably methyl or C6-Clé-aryls, particularly
preferably methyl or phenyl, and

10
X- can be an anion, such as hydroxide, sulfate, hydrogen
sulfate, bicarbonate, carbonate, a halide, preferably
chloride, or an alcoholate of the formula OR, wherein
R can be C6-Clé-aryl or C7-Cl2-aralkyl, preferably
15 phenyl. Preferred catalysts are
tetraphenylphosphonium chloride, tetraphenylphosphonium
hydroxide and tetraphenylphosphonium phenolate,
particularly preferably tetraphenylphosphonium phenolate.
20

The catalysts are preferably employed in amounts of 10-8 to
10-3 mol, based on one mole of bisphenol, particularly

preferably in amounts of 10-7 to 10-4 mol.

25 Further catalysts can be used by themselves or optionally
in addition to the onium salt in order to increase the
speed of the polymerization. These include salts of alkali
metals and alkaline earth metals, such as hydroxides,
alkoxides and aryloxides of lithium, sodium and potassium,

30 preferably hydroxide, alkoxide or aryloxide salts of



salts, called oniumsalts in the follow ng, are enployed in 30 the nelt

transesteri fijocabbopoPrLEess as catalysts in the context pgh/ by ds)e86i 49N
Onium salts are preferably enployed here, particularly preferably

phosphoni um salts. WO 2005/ 021478 PCT/ EP2Q04/ 009174 -17 Phosphonium salts in
the context of the invention are those of "the forrmula (8) X 8 wherein 5 R1-4
can be the sang or different Cl-C O al kyls, C6-Cl0- aryls, C7-Cl0-aral kyls or
C5- 06- cycl oA RHEL - prdterabi¥Anfitifn 0id e ARSI et 13 el Besy
preferably ri¥a Phend .o ithdd 3¢ Gan hgananonasuch as fydroxide,

sul fate, hydrogen sulfate, bicarbonate, carbonate, a halide, preferably
chl ori de, orraayealfowhollatte ¢f0G hepld,ormmd @Rl wHertei n R CappthearGh-nCit: ar vy

or C7-Cl12-aral kyl r ef o] Y enyl. Preferred catalysts. are
t et r aphenyl ﬁ{oegﬁﬁfc?ﬁﬁdmla%oor i]n%? Ffp&’r aphé el"bhcoassp%o?ﬁaltﬁﬂflﬁ/%‘? oxi de and
t et raphemy! plrespiaoni um phenol ate, particularly preferably

t et raphenyl phosphoni um phenol ate. 20 The catal ysts are preferably enployed in
anounts of 10-8 to 10-3 nol, based on one nole of bisphenol, particularly

The transesterification reaction of the aromatic dihydroxy
compound and the carbonic acid diester in the melt is
preferably carried out in two stages. In the first stage
10 melting of the aromatic dihydroxy compound and the carbonic
acid diester takes place at temperatures of 80 to 250°C,
preferably 100 to 230°C, particularly preferably 120 to
190°C under normal pressure in the course of 0 to 5 hours,
preferably 0.25 tco 3 hours. After addition of the
15 catalyst, the oligocarbonate is prepared from the aromatic
dihydroxy compound and the carbonic acid diester by
distilling off the monophenol by applying a vacuum (down to
2 mm Hg) and increasing the temperature (to up to 260°C).
The maln amount of vapours are obtained from the process by
20 this means. The oligocarbonate prepared in this way has a
weight-average molecular weight Mw (determined by
measurement of the rel. solution viscosity in methylene
chloride or in mixtures of the same amcunts by weight of
phenol/o-dichlorobenzene calibrated by light scattering) in
25 the range from 2,000 g/mol to 18,000 g/mol, preferably
4,000 g/mel to 15,000 g/mol.

In the second stage the polycarbonate 1is prepared in the

polycondensation by further increasing the temperature to
30 250 to 320°C, preferably 270 to 295°C, under a pressure of

< 2 mm Hg. The remainder of the vapours are removed from

the process by this means.



preferably in amounts of 10-7 to 10-4 nol. 25 Further catal ysts can be used

by thensel veg ebogpé2yy@ |y in addition to the onium sabETr@pﬁ@ebogpu
i ncrease the speed of the polynerization. These include salts of alkali

netals and al kaline earth netals, such as hydroxides, al koxides and

aryl oxi des of lithium sodium and potassium 30 preferably hydroxide,

al koxi de or yI oxi de salts of WO 2005/021478 PCT/ EP2004/ 009174 18 sodi um
Sodi um hydr & YSodi (AT dt% SRt iR 1hr e YRRt 1! WU s of the

cocat al yst q[a;}etge WitH hge range,dgom 1l to 200 ppb, preferably 5 to 150 ppb
and nost preferably 10 to 125 ppb, in each case calculated as 5 sodium The

transesterification reaction of the aromatic di hydroxy conmpound and the
car boni c aCIIdf di 8§sher rr| ed out_in two stages.

In the first stage mr?&at )ﬁaglr%aflltrh rot‘r‘aPatl < adl h XX/ corﬁ‘)%%nd and the

carboni ¢ 5 acnghldiyesterit akes Hi ackratt dmey aldiresd Gihéchlmﬂﬁoc preferably
100 to 230C, partl cularly preferably 120 to 190C under normal pressure in
the course @’fet@lt @@aﬁdiﬂes £a nire s te) yzatiazla/%tcﬁ Fthourkatew treindditi on of

t he 15 cat a olajfg;%crar aC;lel | % ﬁfl 1 ég}e% romati e di hydroxy

conpound an Ye car oni c aci dlest he nmonophenol by
applying a \g@dmmr(mumn Zimmkiﬂg)sea:rtdnd redraggs)i .ng the terrperature (toup to
260C). The main anount of vapours are obtained fromthe process by 20 this
nmeans. The ol i gocarbonate prepared in this way has a

10 The reaction of the aromatic dihydroxy compound and the
carbeonic acid diester to give the polycarbonate can be
carried out discontinuously or, preferably, continuously in
the context of the process according to the invention, for
example in stirred tanks, thin film evaporators, falling

15 film evaporators, cascades of stirred tanks, extruders,
kneaders, simple disc reactors and high-viscosity disc

reactors.

Analogously to the phase boundary process, branched poly-
20 or copolycarbonates can be prepared by using polyfunctional

compounds .

The molecular weights Mw of the branched polycarbonates and
copolycarbonates according to the invention are in the

25 range from 6,000 to 200,000 g/mol, preferably between 6,000
and 100,000 g/mol, particularly preferably between 10,000
and 80,000 g/mol and very particularly preferably between
12,000 and 70,000 g/mol (determined by means of GPC and
polycarbonate calibration).

30
Preferred, particularly preferred or very particularly
preferred embodiments are those which use the parameters,

compounds, definitions and explanations given under



‘wei gﬁt-average nol ecul ar wei ght Mv (determ ned by neasurenent of the rel.

sol ution vi Sg£oS| i thylene chloride or in mxtures unt s
by wei ght ofsﬂ% %hé%{)ﬁ]lo- i chl orobenzene cali brated by Iigﬁ‘t%/s%:%t%toz??ﬁgﬂ)n 25
the range from 2,000 g/nol to 18,000 g/nol, preferably 4,000 g/nol to 15, 000
g/mol. In the second stage the polycarboR&t-e is prepared in the

pol ycondensation by further increasing the tenperature to 30 250 to 320C,

preferably i@ fieo r295Cpantderu la yirnessurie rofed ©r2 wanyHgpa fithieculeamliynder of t he
vapours are renoved from the process by this nmeans. WO 2005/ 021478 -19

PCT/ EP2004/ GEGTFF "Fte attHS S dah IS0 be enpl oyed in combination (two or
nore) with one another. If alkali netal/al kaline earth netal catalysts are 5
enpl oyed, it may be advantageous to add the alkali netal/alkaline earth

met al cat al ysiwevatr ,a thet ate fogiittidns,t ipee ot r af temugdendd iagotar bonat e

synthesis, in the polycondensatipn in t seco stage)., 10. The reaction of
the. aromat i E AR o IO Seh e 2 0t B e ST o ST (¥ g ve ¢ he
pol ycar bonat@n@amnke) iGArdeatd g dagnt idousias He ddnef@fa@blyith one
continuously in the context of the process according to the invention, for

exanpl e i n smiathed tsEnids s itted filah évapgor atagr Hethadr rgie M ftignlar
evapor at ors, _cascades, of irread Ea%%léss’ extruders, kneaders, sinple disc

reactors an&aﬁlig&ﬁ- \?insficgsriet i<

10 The peclycarbonates and copolycarbonates according to the
invention can be worked up in a known manner and processed
to any desired shaped articles, for example by extrusion,

injection moulding or extrusion blow moulding.

15 Other aromatic polycarbonates and/or other aromatic
polyester-carbonates and/or other aromatic polyesters can
also be admixed to the polycarbonates and copolycarbonates
according to the invention in a known manner, for example
by compounding.

20
The conventional additives for these thermoplastics, such
as fillers, UV stabilizers, heat stabilizers, antistatics
and pigments, can also be added to the polycarbonates and
copolycarbonates according to the invention in the

25 conventional amounts; 1f appropriate, the mould release
properties, the flow properties and/or the flame resistance
can also be improved by addition of external mould release
agents, flow agents and/or flameproofing agents (e.g. alkyl
and aryl phosphites, phosphates, -phosphanes and low

30 molecular weight carboxylic acid esters, halogen compounds,
salts, chalk, quartz flour, glass fibres and carbon fibres,
pigments and a combination thereof. Such compounds are

described e.g. in WO 99/55772, p. 15 - 25, and in the



T eact-or Ss. Anal ogously to the phase boundary process, branched poly- 20 or

copol ycar bo repared by using pol yfunctional .

nmol ecul ar V\gf%%?g%ng{‘lfhe branched pol ycarbonat es and PE%Z%P@%@%(?I%;?ES
according to the invention are in the 25 range from 6,000 to 200, 000 g/ nol,
preferably between 6,000 and 100,000 g/mdl; particularly preferably between

10,000 and 80,000 g/nol and very particularly preferably between 12,000 and
70, 000 g/ nolcqmiatgron digty byhamauss of £ GRC atkll a pol gy kddihiat eesal i bration). 30

Preferred, rticularly preferred or_very_ particul arl referred enbodi nents
are those acrhdthosoé( t’heecgarq&%? e ‘ée,lfec]dnp%ﬁﬁaesc,ﬁlﬁjecf? n%ﬁ)@th‘%ﬂeléxpl anat i ons
gi ven under pM® 120054021448 REHY EP2004/ 009174  -20 preferred, particularly
preferred or very particularly preferred or preferably etc. However, the

definitions, paraneters, conpounds and 5 expl anations nentioned generally in
t he descrd ptd,0on or, nmentioned in preferred ranges can al so. be conbined with
one anoténerrllhaes paoel 15 ,OI%%%‘?S iasncg)oc%?/l%ceﬂ/%%%%%sé ap%cf?}f hrll%rtopgrh%es and
preferred rangest ikéh, They PbyLlRT PoNat £ BAKH GODAL Y HONEHE EEm@sTEE1LNg to the
i nvention can be worked up in a known nmanner and processed to any desired

shaped arti ARy 0x gionseiiplenaly addriision, Wil eteems o/l 8P ngnvr  ext r usi on

blom/nDU|m'H%sired shaped articles/extrudates, can be employed in all

instances where polycarbonates, polyester-carbonates and

10 polyesters which are already known are employed. On the
basis of their profile of properties, they are suitable in
particular as materials for injection moulding of
relatively large mouldings, for example automcbile screens.
Due to the low water uptake and the associated improved

15 dimensional stability, however, they are also particularly
suitable as substrate materials for optical data storage
media, such as e.g. CDs, CD-Rs, DVDs, DVD-Rs, blue-ray
discs or advanced optical discs (AOD), but can also be
employed, for example, as films in the electrical sector,

20 as mouldings in vehicle construction and as sheets for
covers in the safety sector. Further possible uses of the

polycarbonates according to the invention are:

1. Safety panes, which as is known are necessary in many
25 areas of buildings, vehicles and aircraft, and as

helmet shields.
2. Production of foils, in particular ski foils.
30 3. Production of blow mouldings (see, for example, US

Patent 2 864 794), for example 1 to 5 gallon water
bottles.



15 O her aromatic pol ycarbonates and/ or other aromatic pol yester-carbonates

and/ or ot her, a&ggg}&iiéyg yesters can al so be adm xed togéﬁﬁﬁégﬂgéﬁgapgﬂftes
ates ,

and copolycgﬁ%on according to the invention in a kn

exanpl e by conmpoundi ng. 20 The conventional additives for these

t hermopl astics, such as fillers, UV stal®d1izers, heat stabilizers,
antistatics and pignents, can al so be added to the pol ycarbonates and

copol ycar borfat es Faccbrati imn taf tthear speerdriorsliae the 25 monviertlanaio Anmunt s;

if appropriate, the ul d. rel ease roperties,. the flo roperties and/or the
flane resistance > & i oorbee’fa}ﬂﬁjb‘:\eeﬁprbfoavaedﬁlﬂ%%‘blfl AT d rel ease
agents, flow agentss 1and/ ot i iadvepr epfddithAgRNY € gl iy and aryl

phosphi tes, phosphates, -phosphanes and | ow 30 nnlecJ?ar wei ght carboxylic
acid esters, hal dg&taddmiowids, salts, chalk, quartz flour, glass fibres and
carbon ficbres, pignents and a conbination thereof. Such conpounds are
described e.g. in WO 99/55772, p. 15 - 25, and in the WO 2005/021478 - 21
PCT/ EP2004/ Q9174 realyeesipond Mg pahiapilerdaef dtherddd asddics, Additives

Handbook", ed. Hans Zweifel, 5th edition 2000, Hanser Publishers, Minich). 5
The pol ycar bonat es and copol ycarbonates according to the invention,

optional ly igh a hlendnw th phher dhesfmplastics ; /g, £onyensd onal

addi tives, when processed to any
traffic signs.

10
1. For the producticon of foams (see, for example, DE-B 1

031 507).

8. For the production of filaments and wires (see, for

15 example, DE-B 1 137 167 and DE-A 1 785 137).

9. As translucent plastics with a content of glass fibres
for illumination purposes {(see, for example, DE-A 1
554 020).

20

10. As translucent plastics with a content of barium
sulfate, titanium dioxide and/or zirconium oxide or
organic polymeric acrylate rubbers (EP-A 634 445, EP-A
269324) for the production of transparent and light-

25 scattering mouldings.

11. For the production of precision injection moulding
components, such as, for example, lens holders.
Polycarbonates with a content of glass fibres, which

30 optionally additionally comprise about 1 to 10 wt.3
MoS2, based on the total weight, are used for this.



desired shaped articles/extrudates, can be enployed in all instances where

poIycarbonagﬁﬁggggkyﬁﬁiﬁﬁécarbonates and 10 pol yesters WQEEZ#£H654§FE§€9gre

known are enpl basis of their profile of properties,

suitable in particular as materials for injection nmoulding of relatively

| arge noul di ngs, for exanpl e aut onpbile screens. Due to the |ow water uptake
and the associated i nproved 15 di nensional stability, however, they are al so
particul arl y2.suiftcabltdeap mhsitriatre gfatartiiatasl fastuigpd ol caepenst vy agen

medi a, such as e.qg. CD-Rs, DV DVD-Rs,_ bl.ue-ra iscs or advanced
optical discs (A {t%Cu'{lacranlegfsseos lt)%zdr éj\répqtooy%rcﬁp}}locr aeridan%t%f' 4"t %hs in the
el ectrical sector(se2]) a»imadhigigs, iDE-eli cleel comsitruction and as sheets for

covers in the safety sector. Further possible uses of the polycarbonates
according to the invention are: 1. Safety panes, which as is known are

necessary: i [ 4man e i d.di ehi cl ireyaft dqlﬁ's
hel met S%Si elrlc?s'. %&.S érigg{}ctaﬁsr oaf]HcS(g?L L%éol?%r{;%gﬁrnfllgégrstc'i ?ﬁ 3{?‘:5% é"floﬁt <o 3181 .
Producti on of bl easmdtdimgsi(lses, (far, exanml@mndls, FER-ent0 00548F04), for

exanple 1 to 5 gallon water bottles. WO 2005/021478 PCT/ EP2004/ 009174 - 22
4. Production of transparent sheets, in particular hollow sheets, for

exanpl e for jqovenrNg R, didds SUGN AS nd Hd e Statd dnse] deenhouses and
lighting installations.
conductors and for plug housings and plug connectors.
10
15. Prcduction of mobile telephone housings with improved
resistance to perfume, shaving lotion and skin

perspiration.
15 16. Network interface devices.
17. As a carrier material for organic photoconductors.
18. For the production of lamps, e.g. searchlight lamps,
20 as so-called "head-lamps", diffusing screens or
internal lenses, as well as long-distance lamps.

19. For medical uses, e.g. oxygenators, dialysers.

25 20. For foodstuffs uses, such as e.g. bottles, utensils

and chocolate moulds.

21. For uses in the automobile sector where contact with
fuels and lubricants may occur, such as, for example,
30 bumpers, optionally in the form of suitable blends

with ABS or suitable rubbers.



5 5. Production of optical data storage nedia. 6. For the production of
traffic lig i traffic signs. 10 7. For the I ans
(see, for e%n%ﬁg,g/%-sgyl 031 507). 8. For the productigﬁggégéquZR@%ﬁsPand
wires (see, for 15 exanple, DE-B 1 137 167 and DE-A 1 785 137). 9. As

transl ucent plastics with a content of gl%dss fibres for illumnation

pur poses (see, for exanple, DE-A 1 554 020). 20 10. As translucent plastics
with a conté&®. offdrardnamt s ftbtaled,i tsandhurasdieoxd des lanlddrorp el e omi uskoxi de or
organi ¢ pol yneri G, 8Gr Iuatkelersubbers (EP-A 634 445, EP-A 269324) for the
production of transparenct and |ight- 25 scattering noul dings. 11. For the
production of precision injection noulding conponents, such as, for exanple,
| ens hol ders.. Pol ycarbonates with a content of glass fjibres, which 30
optional |y Zddi tifsHalNorsifprd s oS 1 S G sue 9% - NbiScheasenloh aé t ot al
wei ght, are used jfqr. 4R h\gQSZiQQQSSI_021478 PCT/ EP2004/ 009174 -23 12. For the
production of optical equl pnent conponents, in particular |enses for

phot ographic and filmcanmeras (see, for exanple, DE-A 2 701 173).

24, For housings, e.g. electrical distribution cabinets.

25. Housings for electric toothbrushes and hairdryer

10 housings.

26. Transparent washing machine portholes with improved

resistance to the wash solution.
15 27. Safety glasses, visors or optical corrective glasses.

28. Lamp covers for kitchen equipment with improved

resistance to kitchen vapour, in particular oil

vapours.
20
29. Packaging films for medicaments.
30. Chip boxes and chip carriers.
25 31. For other uses, such as e.g. fattening stall doors or

animal cages.

32. Safety helmets.,

30 This Application also provides the new (co)polycarbonates

and shaped articles and extrudates obtainable therefrom.



5 13. As light transm ssion carriers, in particular as |light conductor

cabl es (see,wof 9?0??@5@47‘%’ EP-A 0 089 801). 14. As el ecpr&,gglmﬁtblf%wgll
materials for éleCtfical” conductors and for plug housi ngS and plug
connectors. 10 15. Production of nobile tel ephone housings with inproved
resistance to perfume, shaving lotion and>kin perspiration. 15 16. Network
interface devices. 17. As a carrier material for organic photoconductors. 18.
For the prodit ifond lofwirgmsxanerkes sea chliqided dipsi 1l ot astgotleal | ed
"head-lanpsﬂhégggxggru%égngﬁ:§n1rff%irflI f@nses, as well as |ong-distance
| anps. 19. FOr redical Uses, €.J. oxydgenators;  dialysers. 25 20. For
foodstuffs uses, such as e.g. bottles, utensils and chocol ate noul ds. 21. For
uses in the autonobile sector where contact with fuels and |ubricants nmay
occur, such as, for exanple, 30 bunpers, optionally in the formof suitable
blends wth ABS or suitable rubbers. WO 2005/ 021478 PCT/ EP2004/ 009174 - 24 -
22. For sports articles, such as e.g. slalom poles or ski boot buckles. 23.For
househol d articles, such as e.g. kitchen sinks and 5l etterbox housings.

24. For housings, e.g. electrical distribution cabinets. 25.Housings for

el ectric toothbrushes and hairdryer



10housi ngs. 26. Transparent washi ng machi ne portholes with inproved resistance
to the wash Lotk QR 7. Safety gl asses, visors or optigal '

gl asses. Lan@pggég?gzjf%%zki tchen equi prent with i nprovedlpgg./%%glasﬂe@h%ﬁ?o
kitchen vapour, in particular oil vapours. 20 29.Packaging filns for

medi canments. 30. Chi p boxes and chip car ri“frs. 2531.For other uses, such as
e.g. fattening stall doors or aninmal cages. 32.Safety helnmets. 30This

Appl i cat i on gt Istvi des t he new (co) pol ycar bonat es and shaped articles and
extrudat es obtai nabl e therefrom WD 2005/021478 PCT/ EP2004/ 009174 -25 The
foll owi ng exanples are intended to illustrate the invention, but w thout
limting it .EXADPCEOS/ 021478 - 26 PCT/ EP2004/ 009174 Exanples Exanple 1 5

Synt hesi s of a bi sphenol based on hydrogenated R-ionone: HC HO

Dodecyl ner capt an

S5 Synthesis of a bisphenol based on hydrogenated B-ionone:

HCi .
+ -
/@ Dodecylmercaptan
HO
-H,0
HO

O

OH

105.9 g (1.13 mol) of freshly distilled phenol and 75 g
(0.38 mol) 4-(2,2,6-trimethylcyclohexyl)-2-butanone

10 (Avocado) are initially introduced into the reaction
vessel, and 7.5 g (0.037 mol) dodecylmercaptan (Acros) are
added as a catalyst. HCl gas is passed in at a constant
temperature of 26 to 28°C for 2 hours. For a condensation
which is as complete as pcssible, the mixture is then

15 subsequently stirred for a further 4 hours at room
temperature without further HCl gas being passed in. The
reaction mixture was then left to stand covernight at room
temperature. To remove the HCl residues, dry nitrcgen was
passed through the solution at a temperature of 32 to 40°C

20 for 5 hours. For working up of the reaction mixture, the
excess phenol was distilled off first under a water pump
vacuum and finally at a max. temperature of 150°C under an
0il pump vacuum with a rotary disc pump. The crude product
was finally taken up in methylene chloride and the mixture

25 was washed neutral with water. After concentration of the
organic phase and drying of the residue, 122 g of product,
which was still contaminated, were obtained. For further
purification, the crude product was taken up in 150 ml

petroleum ether and the mixture was boiled for 2 hours.



Il -H20 HO O 105.9 g (1.13 nol) of freshly distilled phenol and 75 g (0.38
mol ) 4-(2, 2y bbboRégwvd-@ycl ohexyl ) -2-butanone 10 (Avocadg jga /bbby

i ntroduced into tﬁg reaction vessel, and 7.5 g (0.037 no%}.%d%yedgfptr)rgrcapt an
(Acros) are added as a catalyst. HCl ga§7i s passed in at a constant
tenperature of 26 to 28C for 2 hours. For ‘a condensation which is as

conpl ete asgﬁfsSi ble, the mxture is then 15 subsequently stirred for a

further 4 hélihs P& HTdomORSBIerdt tlte iRUUP Tt HerP SR Y o Bt ¢ s ed i n.
The reactiqngrodrg, dden lefdo t cae%aqﬁqr%\ﬁerﬂ}{@tg%@éu&ﬁovﬁset%o rature.

To renove the "HCl residues, dry nitrogen was “passed 'throug ution at
a tenperat une @fgadd teo A0@ 120 ¢r G reeunvsltHdrb Gworkimthaemarod fdwe I®acti on

m xture, the. exces hepol was distilled off first, under a water pu

vacuum and {4l | ?%&a d%&antt%eraatqﬁlegeofp turfuserodt%ﬁ?”b‘? ’ p‘?ﬁfg “Eg%uum
with a raotayidicsatpwirc The Lruden eduging Wabifridwal |y taken up in nmethyl ene
chloride and the mxture 25 was washed neutral with water. After

concentrati diedfd t He - orggaitl -d Phase rard -dryiafg tdfeqami® resi due, 122 g of
product, which was still contam nated, were obtained. For further
purification, the crude product was taken up in 150 m petrol eum et her and

the m xt ur e Anas vizdisl:ed for 2 hours. WD 2005/021478 -27 PCT/ EP2004/ 009174
During this operation the crude product becane increasingly

HO

Y
\“\‘\
G

HO OH

10 e GC-MS gives a double signal lying very closely side by
side (stereocisomers) each with the mass 366 (TMS-MW =

510} .

e 1H-NMR (400 MHz, TMS, DMSO) & = 9.05 (s, 20H), €.95 (d,
15 AA', 2Har), €.65 (d, BB', 2Har), 2.0-1.78 (mm, 3H), 1.49
(s, 3H), 1.39-1.27 (m, 2H), 1.27-1.15 (m, 1H), 1.14-1.10
(m, 1H), 1.10-0.81 (m, 5H), 0.87 (s, 3H), 0.72 (s, 3H),
0.€9-0.67 (d, 3H).



lighter in colour. After decanting, the product was boiled up again a total

of 2 tines \Mota;l%gg%g%ﬂg%hexane for 30 mn. After decant Egg{%%&%lggﬁfgduct

i s obtained, ried at 50C in a vacuumdrying ca 71.9
g (0.196 nmol, 51.7% of theory) Analysis: HO HO HO HO HO 10 GC-Ms gives a
doubl e signal |lying very closely side by28s‘i de (stereoisoners) each with the
mass 366 (TMS-MAV = 510). 1H NWR (400 MHz, TM5, DMBO 5 = 9.05 (s, 20H),
6.95 (d, 15 AA", 2Har), 6.65 (d, BB, 2Har), 2.0-1.78 (nm 3H), 1.49 (s,

3H), 1. 39-1. %%’H:? 2H), 1.27-1.15(m 1H),1.14-1.10 (m 1H),1.10-0.81(m 5H), 0. 87
(s,3H),0.72(s, IJI) , 0.69-0.67(d, 3H). WO 2005/021478 Exanple 2 -28 a)
Synt hesi s of the honopol ycarbonate: NaOH H20 HO 5 CI Chain

a) Synthesis of the homopolycarbonate:

. NaQH/H.Q
CH:Cl;
o

Catalyst

terminator
NaicO:
-H,0
267 ml methylene chloride are added to a solution, which
has been rendered inert with nitrogen, of 36.65 g (0.1 mol)
bisphenol from example 1 and 8.8 g (0.22 mol) sodium
hydroxide in 550 ml water. 0.45 g (0.003 mol or 3.0 mol%
10 with respect to the bisphenol) p-tert-butylphenol (BUP) is
added in a one-stage procedure as a chain terminator. 14
ml (20.3 g, 0.205 mol) phosgene are added at a pH of 14 and
a temperature of 16°C in the course of 10 minutes. 1In
order not to allow the pH to fall below 12, 25 % strength
15 sodium hydroxide soluticon was added during the
phosgenation. After the phosgenation and flushing with
nitrogen has ended, 0.11 g (0.001 mol, 1 mol% with respect
to the bisphenol) n-ethylpiperidine is added as a catalyst
and the mixture is subsequently stirred for 1 hour. After
20 the aqueous phase has been separated off, the organic phase
is acidified with phosphoric acid and washed neutral and
salt-free with distilled water. After the polymer has been
precipitated out in methanol, 34.2 g polycarbonate are
obtained.

25



termnator -NaCl -Na2CO3 -H20 PCT/ EP2004/ 009174 267 ml met hyl ene chl ori de
are added t { whi ch has been rendered inert w i f
36.65 g (0.?%??)@gy?)%is){)hheenol fromexanple 1 and 8.8 g (OWESV%%({J%EBHT?
hydroxide in 550 m water. 0.45 g (0.003 nol or 3.0 nol % 10 with respect to

t he bi sphenol) p-tert-butyl phenol (BUP) “i% “added in a one-stage procedure as
a chain termnator. 14 m (20.3 g, 0.205 nol) phosgene are added at a pH of
14 and a tdWffeatifi'e of 16C in the course of 10 minutes. In order not to
allow the pHto fall below 12, 25 % strength 15 sodi um hydroxi de sol uti on was
added during the phosgenation. After the phosgenation and flushing with

ni trogen hase erdedti®eliogut@oBOlirRbsityneh%meithly legepettl ortield he .5 sphenol )
n-et hyl pi peridine is added as a catalyst and the m xture is subsequently
stirred for 1 HOWPO Bit 8PL961iPRE ‘aduddds /phaséihas been separated off, the
organic phase is acidified with phosphoric acid and washed neutral and
salt-free with distilled water. After the polyner has been precipitated out
in methanol ,e 34p2 gcpol pearhonakgaanet 8PhabBe§cazboVRt2005iRALE8 ar

PCT/ EP2004/ 009174 - 29
welght Mw = 25,979, Mn = 8,750, polydispersity D = 2.97

e (Glass transition temperature Tg: 145°C

10
b) A homopoclycarbonate with a higher molecular weight 1is
prepared in an analogous manner (only a lower chain
terminator concentration). A product with the following
analytical data is obtained by this procedure:

15
Analysis:
¢ Relative solution viscosity in methylene chloride (0.5

g/100 ml solution): 1.230 / 1.230
20

e GPC {(calibration against BPA polycarbonate): molecular

weight Mw = 31,424, Mn = 13,779, polydispersity D = 2.28

e Glass transition temperature Tg: 149°C

25



Analysis: 5 10 Relative solution viscosity in nmethylene chloride (0.5 g/100
m sol ution)yg 64 GPC (calibration against BP. X

nmol ecul ar V)V/eoi gﬁggmlzé?é, 979, M = 8, 750, pol ydi spersi técﬁ?éygf%q%lag&?ss
transition tenperature Tg: 145C b) A honppol ycarbonate with a higher

nol ecul ar weight is prepared in an analogous manner (only a | ower chain
term nator concentration). A product with the followng analytical data is
obtained by this procedure: 15 Analysis: 20 Relative solution viscosity in
nmet hyl ene ctg)pﬁrﬂ e (f.5 9¢/100 m solution): 1.230 / 1.230 GPC (calibration
agai nst BPA pol ycarbonate): nol ecular weight Mv = 31,424, Mh = 13,779,

pol ydi spersity D= 2.28 dass transition tenperature Tg: 149C 25 WD

2005/ 021478 - 30 [Exanple 3 PCT/EP2004/009174 Determi nation of the viscosity
as a functi oif G Sifgarct Fhate (G806 M as)2 fiyction of the shear

5 rate (ISO 11443).

The polycarbonate obtained in example 2 is analysed
rheologically at 290°C. The following data are obtained in

this analysis:

10
Shear gradient [s-1] Viscosity [Pas]
50 365
100 323
200 276
15 500 212
1,000 166
1,500 140
Example 4: (comparison example)
20

For comparison, a linear BPA polycarbonate (Makrolon 2608,
Bayer AG) with a molecular weight Mw = 26,000 is used

analogously to example 3.

25 Shear gradient ([s-1] Viscosity [Pas]

50 688

100 625

200 563

500 480

30 1,000 383

1,500 318



15 The pol ycarbonate obtained in exanple 2 is anal ysed rheologically at

290C. The f gjd 9vbBgosai= are obtained in this anal ysis: ¥ | as]
Shear gradi ent 503%5 100323 200276 500212 1, 000166 1,500%§6k%¥g§%?2b%¥{f

(conpari son exanple) 20 For conparison, | i near BPA pol ycar bonat e ( Makrol on
2608, Bayer AG wth a nol ecul ar wei ght "My = 26,000 is used analogously to
exanpl e 3. Shear gradient[s-1]Viscosity [Pas] 50688 100625 200563 500480

1, 000383 1, 60FFE RO FFGBY XAV & 'FCT EREIG4 QO FIL7 4 W3 1V nsc et hedaeen from

the conpari $Qi Qer R&MFIGOS] h 3 2 at approximately the same
molecular weight the melt viscosity at 290°C is lower over
the entire range of the shear gradient. The polycarbonate
5 according to the invention from example 2 thus flows more
readily than the comparison material based on bisphenol A
(Makrolon 2608).

Example 5:

10 Synthesis of copolycarbonates with bisphenol A with
different compositions (50:50), (75:25), (25:75):

X
J Q- Lo, - L
HO OH HO OH Cl Ci

Chain terminator NaOH/H,0
-NaCl CHCl,
::‘Laécoi‘ Catalyst

()

a) 220 ml methylene chloride are added to a solution,
which has been rendered inert with nitrogen, of 18.33
15 g (0.05 mol}) bisphenol from example 1, 11.42 g (0.05
mol) bisphenol A and 8.8 g (0.22 mol) sodium hydroxide
in 520 ml water. 0.45 g (0.003 mol or 3.0 mol% with
respect to the bisphenol) p-tert-butylphenol (BUP) 1is

added in a one-stage procedure as a chain terminator.



bet ween exanple 3 and 4, at approximately the same nol ecul ar weight the nelt

viscosity atwozggg,‘sy@zl,p,\@er over the entire range of thepé@ﬁﬁzcﬂﬁ%b?ﬁ:: The
pol ycarbonate 5 according to the invention fromexanple 2t fl ows nore

readily than the conparison materi al bas%g on bi sphenol A (Makrol on 2608)
Exanpl e 5: 10 Synt hesis of copol ycarbonat s wi th bisphenol Awth different
conposi tions (50: 50) (75:25), (25:75): HO OH HO -OH G- SClI Chain
termnator - NaOl% R20@d -4 I@a@@’al—i?@l o Qe § 19499 2 #iPHet hyl ene

chloride are addeg tQ &rs0llticihe rathich J1as Pren ecrhdeer&?hfél@r de Mg h
nitrogen, of 18.33 15 g (0.05 nol) bisphenol fromexanple 1, 11.42 g (0.05

mol ) bi sphenol Amamdit®s8 g Ir0.22igmwlinots ddi lﬁhllwrdrtd)ﬂ gel i H200 rﬂem er. 0.45
Tolg; 03 ™oL 01 320 1 ¢ WL, ot ko e Blephengl), pof ords Bl phenol
2005/ 021478 -32 during the phosgenation. After the phosgenation and
flushing with nitrogen has ended, 0.11 g (0.001 mol,
1 mol® with respect tc the bisphenol) n-
ethylpiperidine is added as a catalyst and the mixture
is subsequently stirred for 1 hour. After the aqueous
10 phase has been separated off, the organic phase is
acidified with phosphoric acid and washed neutral and
salt-free with distilled water. After the polymer has
been precipitated out in methanol, 20.1 g
polycarbonate are obtained.
15
Analysis ba):

e Relative solution viscosity in methylene chloride
(0.5 g/100 ml solution}): 1.161 / 1.161
20 o GPC (calibration against BPA polycarbonate): molecular
weight Mw = 20,414, Mn = 5,926, polydispersity D = 3.44

e Glass transition temperature Tg: 140°C

The following copolycarbonates which differ in their
25 composition (bisphenol A to bisphenol from example 1) are

prepared analogously to this procedure.

Copolycarbonate Bisphenol A [mcl%] Bisphenol from
example 1 [mol%]
30 5b) 75 25
5¢c) 25 75

The following polymers are obtained by this procedure:



PCT/ EP2004/ 009174 14 m (20.6 g, 0.208 nol) phosgene are added at a pH of 14

and a tenpenrgf Yhs 11@,% in the course of 10 mnutes. | r 0, 1 ow
the pHto fall bng\B/\? 12, 25 % strength sodi um hydr oxi deggg(gﬁooorr%/\t?/gé?ygded 5
during the phosgenation. After the phosgenation and flushing with nitrogen
has ended, 0.11 g (0.001 nol, 1 nol % wi't}¥ Tespect to the bisphenol) n-

ethyl piperidine is added as a catalyst and the m xture is subsequently
stirred for 1 hour. After the aqueous 10 phase has been separated off, the

organic pha%ﬁﬁy(@aﬂtfgﬁd’jt@ﬁeﬁat Qg\?hﬁ§phor iM% acid and m;@gﬁogfut ral and

salt-free with di'st wat er . ter the pol ynmer has eci pitated out
i n nmet hanol, 20. 15y pol ycar bod8be aBe, obrtdimext.7 12 .Amal ysizob5a): Rel ative

sol ution viscosi tf?/ in met hygegs chl %é)l 9e (0.5 g/100 M solution): 1.161 /
1.161 20 GPC (calShbration dgarnst BPA HLI&yEArbonaref: nottul ar wei ght Mwv =
20,414, Mh = 5,926, polydispersity D= 3.44 dass transition tenperature
Tg: 140C The foll owi ng copol ycarbonates which differ in their 25 conposition
(bi sphenol Axe@drdissghienol from exanple 1) are prepared anal ogously to this

procedure. Copol ycarbonate Bi sphenol A [nol% Bi sphenol from exanple 1 [nol
o] 30 5b) 75 25

Synthesis of asymmetrically and symmetrically substituted

H,C
SAOWENS®
HO OH

HO

HCI
_ Dodecylmercaptan
HO

Y

HO OH HO O O
10

bisphenols:

OH

17.59 g (0.048 mol) bisphenol from example 1 and 153.8 g
{(1.42 mol} o-cresol are initially introduced into the
reaction vessel, and 0.97 g (0.0048 mol) dodecylmercaptan
is added as a catalyst. The mixture is homogenized at

15 40°C. HC1 gas is then passed into the reaction mixture at

40°C for four hours. The mixture is subsequently stirred



5c) 25 75 The followi ng polyners are obtained by this procedure: WO

2005/ 02147895@65?%%@09174 - 33 _Copol ycarbonate Eta rebg%ﬁn%g@ﬁgbggm hesi s

5b) 1. 33638, 73716, 3 150 5c) 1. 23330, 3218, 6153. 52148 5

of asymretrically and symmetrically substjtuted bisphenols: HO HO HO 10 H3C
OH HO HCI  Dodecyi nercaptan 13C CH3 HO 4 17. 59 g (0.048 nol) bisphenol from
exanple 1 and 153.8 g (1.42 no % o-cresol are initially introduced into the
reacti on ve$elthishdOrer agY1® ol YT e cyd et Ept ant thQuiadvRet 1y a

catalyst. The Mt | HOMGRNI LM Alon 0 4G Seh dRS da ti8) passed i nto
the reaction m xture at™ 40C for four hours. The m xture Is subsequently
stirred WO 20050214 7&t room temperature. To remove the HCl residues,

dry nitrogen was passed through the solution at room

5 temperature for 1 hour. For working up of the reaction

mixture, the excess cresol was distilled off first under a

water pump vacuum and finally at a max. temperature of

150°C under an oil pump vacuum with a rotary disc pump.

18.6 g of product is obtained.
10 Analysis:

e GC-MS gives a triple signal lying very closely side by
side (product mixture) with in each case the educt mass
366 (TMS-MW = 510), the product mass 380 (TMS-MW = 524)
15 for the monosubstituted product and the product mass 394
(TMS-MW = 538) for the disubstituted product.

¢ The ratio of the GC-MS mass signals of the various
(silylated) components is 0,600 (educt) : 1.2895

20 (monosubst. product) : 1.0 {disubst. product).

¢ 1H-NMR (400 MHz, TMS, DMSQ): The previous AA'BB'
splitting pattern for para-substituted aromatics in the
aromatic resonance range at & = 6.95 (d, AA', Z2Har), 6.65
25 (d, BB', 2Har) (see example 1) changes into the typical
splitting pattern for polysubstituted aromatics.
Furthermore, in addition to & = 9.00 (s, OH), a further
signal occurs for a phenolic OH group at & = 8.12 (s,
OH). The expected signal for the methyl groups on the

30 aromatic ring occurs at & = 2.05 (s, CH3).



- 34 PCT/ EP2004/ 009174 at this tenperature for a further 1.5 hours w t hout
passing inwoUbbhsjosiasg The reaction mxture then renai ped,/reRaN0eR 74
roomtenperature. To renove the HCl residues, dry nitrogen was passed
through the solution at room5 tenperaturge for 1 hour. For working up of the
reaction mxture, the excess cresol was™distilled off first under a water
punp vacuum and finally at a max. tenperature of 150C under an oil punp
vacuum wi t h EXHBREr v/ idi sc punp. 18.6 g of product is obtained. 10 Anal ysis:
GC-Ms gives a triple signal lying very closely side by side (product

m xture) with in each case the educt mass 366 (TM5-MN = 510), the product
mass 380 ( TNS-NW g 324)1 905 rfedy)  thhies pemeslu lpsteitantest qovaddugtu iy tche product
mass 394 ( - =.,538), far. the di tit.uted product. _The rati of the
GC- M5 nass ;élgg%ﬁn s olf % de 63‘5?122 (i'ﬁﬂoyed:) cg%e Ogneanjies linsltol.‘:"éU](’V (educt)

1. 295 20 5( mamesudisicedprieductthe reddt(idins wesise 1pr eaidctd..68 IH MVR (900 MHz,
T™MS, DVBO) : The previous AA BB splitting pattern for para-substituted
aromati cs i A9He dogiesyaied FPEsSiarde Baldge & B g Oy, Ade mikEYLe 6. 65
25 (d, BB', ;2Halho(98 RGP &bk chapges datq the d ypicaly Spld teing pattern
for pol ysubs%titutéD ar omat i cs. urther rae, n a%df%ijirgon tob = 900 (s, OH,
a further giegralicocaouns frer aa BEY] iatdOMhgr dugnpetr B 1w ed. i1 (yerddH)to The
expect ed SI%%%E E%&e%qgte gh%%t Ep%p%fg;gig%ange in colour occurs.

10 Passing 1in of the gas is maintained for 7 hours at this
temperature. To remove the HCl residues, dry nitrogen was
passed through the solution at room temperature for 1 hour.

For working up of the reaction mixture, the excess cresol
was distilled off first under a water pump vacuum and

15 finally at a max. temperature of 150°C under an o©il pump

vacuum with a rotary disc pump. 59.45 g of product are

obtained.
Analysis:
20
¢ GC-MS gives a signal for the disubstituted product with
the mass 394 (TMS-MW = 538)
¢ The ratio of the GC-MS mass signals {(area%} of the
25 various (silylated) components is 0.38 (monosubst.

product) : 94.58 (disubst. product).



30 aromatic ring occurs at 6 = 2.05 (s, CH3). WD 2005/021478 -35 Exanple 7:

PCT/ EP2004/ (0.192 nol) bisphenol prepared S|

exanple 1 a%é?ésg%ﬁflgg% not) o-cresol are initially 89%%’3’3&8#%0 t he
reaction vessel, and 3.88 g (0.0192 nol) dodecyl nercaptan are added as a
catalyst. The mixture is honpbgenized at H0C. HCl gas is then passed into the
reaction mxture at 50C, and the tenperature is lowered to 40C imedi ately
after a clear change in col our occur 10 Passing in of the gas is maintained
for 7 hours at this tenperature. To a the HCl residues, dry nitrogen
was passed through the solution at perature for 1 hour. For working
up of the reaction m xture, the excess gol was distilled off first under
a water punp vacuum and 15 finall) AX. tenperature of 150C under an oil
punp vacuumw th a rotary sc-p 9.45 g of predogct axe obtained.

Anal ysis: 20 GC-Ms gives he di substi tuted ofluct with the
mass 394 ( TMS- MW = 538) he GC- M hass si (area% of the
25 various (silyl atedjyo 6 OHmnosubstyo prodict ) : 94. 58

(di subst. product). WO 2005/021478

HCI

_ /© Dodecylmercaptan
HO
\
H,C O O CH,
HO OH

Example 8

5 Synthesis of a bisphenol based on hydrogenated B-ionone

with an ion exchanger:

Acid ion exchanger ‘
/© ! .
HO
o S OR®
HO

110.25 g (1.17 mol) of freshly distilled phenol and 23 g

OH

(0.117 mol) 4-(2,2,6-trimethylcyclchexyl)-2-butanone
10 (Avocadco) are initially introduced into the reaction
vessel, and 100 g of dried, active ion exchanger K1221

(Bayer AG, Leverkusen) are added as a catalyst. The



HO H3C OH HO HCI Dodecyl mer capt an HO Exanple 8 5 Synt hesi s of a bi sphenol

based on hygpnoggpai@d 445 onone W th an ion exchanger: 049 Ba&ﬁﬂ
PCT/ EP2004/ 009174 }36 H20 110.25 g (1.17 nol) of freshly és:% I'l'ed phenol

and 23 g (0.117 nol) 4-(2,2,6-trinethyl §ry{cl ohexyl ) - 2- but anone 10 (Avocado)
are initially introduced into the reaction ™ vessel, and 100 g of dri ed,

active ion exchanger Kl1221 (Bayer AG Leverkusen) are added as a cat aI yst.
The WO 2005F8ZL4EE PETFPEPZGGA GO E7 £ONSEand o€ had w9 rfed BtC £ Tonst ant

tenperat ur e 5qf EQGCsf.Or Th2d AAYLS., The! eahiflerd RE QUM 8l€ i idHEd S

introduced on to a suction filtér with polyacrylonitrile fabric and the
cat al yst i s osepar at edicofifon Iﬁlriﬁerrnga:@l @@rlmae?cfydmm&l\mheh fatesie pirehol . The

filtrate wa fre%(;éafrom eixcessa en ffsf lunder a V\S/atcer%p.urg) Jacuum and
then under &R° SPILApdFY VacGTm %@g &?ﬁnﬂ &S ot W tH petT ol eum
5 with fresh phenol. The filtrate was freed from excess
phenol first under a water pump vacuum and then under an
0il pump vacuum at 90°C. After purification with petroleum
ether analogously to example 1, the desired product 1is
obtained in a yield of 20 g.
10

Analysis:

e 1H-NMR (400 MHz, TMS, DMSO)} data as under example 1



et her anal ogously to exanple 1, the desired product is obtained in a yield
of 20 g. 10 I S 1H NVR (400 MHz, TMS, DMSO) data r el
WO 2005/ ozﬂ%ah@@ﬁz@&/ 009174 - 38 Exanple 9: Y | gééﬁéﬁkf}%:;ﬁﬁ%[?i@
Chain termnator -NaCl -Na2CO8 -H20 NaOH/ H20 CH2C 2 Catalyst 0 a)

Synt hesis of a copol ycarbonate with bispﬁ@nol T™MC (50:50): 5 220 m
nmet hyl ene chl oride are added to a sol ution, which

Example 9:
X ‘
O, L L
HO OH HO oH C Cl
Chain terminator
NaOH/HZO
-NaC| CH,CI,
-Na,CO, Catalyst

-H,0
Y

a) Synthesis of a copolycarbonate with bisphenol TMC
(50:50) :

220 ml methylene chloride are added to a solution, which
has been rendered inert with nitrogen, of 18.33 g (0.05
mol) bisphenol from example 1, 15.52 g (0.05 mol) bisphenol
TMC and 8.8 g (0.22 mol) sodium hydroxide in 420 ml water.
10 0.45 g (0.003 mol or 3.0 mol% with respect to the
bisphenol) p-tert-butylphenol (BUP) is added in a one-stage
procedure as a chain terminator. 14 ml (20.6 g, 0.208 mol)
phosgene are added at a pH of 14 and a temperature of 16°C
in the course of 10 minutes. 1In order not to allow the pH
15 to fall below 12, 25 % strength sodium hydroxide solution
was added during the phosgenation. After the phosgenation

and flushing with nitrogen has ended, 0.11 g (0.001 mol, 1



has been rendered inert with nitrogen, of 18.33 g (0.05 nol) bisphenol from

exanple 1, 1» 5808/448.43% nol) bisphenol TMC and 8.8 g (0 '
hydr oxi de in 420 n4 water. 10 0.45 g (0.003 nol or 3.0 ﬁ%f%%%gqpﬁ§§ggggit to

the bisphenol) p-tert-butyl phenol (BUP) .is added in a one-stage procedure
as a chain termnator. 14 m (20.6 g, 0. 258 nol) phosgene are added at a pH
of 14 and a tenperature of 16C in the course of 10 mnutes. |In order not to

al | ow the pACLS g thalnespEIciw tr2, t s hsihegwgtih Nsdiumh tHyfr obxd e slod ut i on

was added dury e .p A fiter st i flushi W th
ni t r ogen has d&%gietﬁfé 5. %%%%q?%.ﬂo%]%dngk%eei“ A %2%8%%%58&&&%%20404%&10%74 _39
mol o with réspedt hiowmrt.he Aditspheria Jaguestisy Igfiaeer ildindden saddedtasd a cat al yst
and the m xtuyre i.$ subsequently stirred. far. 1 hayr. After the aguepus phase
has been seﬁgrfat é%le 8frfg,a%[lﬁep ani'e ﬁﬁé&e&{lfda&laihf PRI B BhaSpitori ¢ aci d
5 and washednieyialsdle dAmé ugalatl- farRe M 1th- fdicst ililted dnafter.1 edMfdLlet he pol yner
has been precipitated out in nmethanol, 30.5 g polycarbonate are obtai ned.
Anal ysi s: 18ftRa &hiev@odomai didsyibsersinne dip ifsttied end dhl ardtdenial 5 g/ 100
m sol ution)y, % 147 /1 1. C_(cal iLhration agai nst BPA pol ycarbonate):
nmol ecul ar )138 '\]Ti’eig;gétOlld%a]:r%%&a%6,ar‘ﬁ Ogl%@,% 81 pol ydi spersity D= 2.76 dd ass
transition tenperature Tg: 181C b) Synthesis of a copol ycarbonate with
bi sphenol TNC ,

Analysis:

10

¢ Relative solution viscosity in methylene chloride (0.5

g/100 ml solution): 1.147 / 1.148

¢ GPC (calibration against BPA polycarbonate): molecular

15 weight Mw = 16,986, Mn = 6,150, polydispersity D = 2.76
¢ Glass transition temperature Tg: 181°C

b) Synthesis of a copolycarbonate with bisphenol TMC
20 (30:70):

220 ml methylene chloride are added to a solution,
which has been rendered inert with nitrogen, of
25.66 g (0.07 mol) bisphenol from example 1 (70 mol%),
25 9.31 g (0.03 mol) bisphenol TMC (30 mol%) and 8.8 g
(0.22 mol) sodium hydroxide in 600 ml water. 0.45 g
(0.003 mol or 3.0 mol% with respect to the bisphenol)
p-tert-butylphenol (BUP) is added in a one-stage
procedure as a chain terminator. 14 ml (20.6 g, 0.208
30 mol) phosgene are added at a pH of 14 and a
temperature of 16°C in the course of 10 minutes. In
order not to allow the pH to fall below 12, 25 %

strength sodium hydroxide solution was added during



‘20 (30:70): 220 m nethylene chloride are added to a solution, which has
been render bp i nitrogen, of 25.66 g (0.07 nol) ?.%ém I

exanple 1 (% m)ﬁ%/g?ﬂl%? 9.31 g (0.03 nmol) bisphenol Tl\/[:P nol gfog%%ﬁ g
(0.22 mol) sodium hydroxide in 600 mM water. 0.45 g (0.003 nol or 3.0 nol %
Wi th respect to the bisphenol) p-tert-bdtoy'l phenol (BUP) is added in a

one-stage procedure as a chain termnator. 14 m (20.6 g, 0.208 30 nol)
phosgene are addédeatth® soigreit ipn and i en diysemdrafaenoft 16T 418 thardoinrse of

10 m nutes. In .der t to allqw H fall w 12 25 %. strength
sodi um hydr oxi degégﬁlutnlqgnro g élc?%e(f% urdlqngot'% ?Oo(éjlbgjzo&f%ozlpcﬁ I§I582]O°04/ 009174
-40 the phosgenatiiam rAfsperctt e phhes gesatheoin lancfdustipige midineni g ogen has
ended, 0.11 g (0.001 nol, 1 mol % with respect, to the bisphenol)

n- et hyl pi peri di né%3§% 4fdéd o34 YSat AnFs it ien PRI TR ©ture 3 Siidedlent |y 5

stirred fsor 1 houk; oAlderedie agugous Ahase has DR uS A et Offeed he

organi c phase is acidified with phosphoric acid and washed neutral and
salt-free with diepeirlalted wetfer thaf ttegarie pdlameeri shas: lsbehiepreiditpi t at ed out

in methanol, 34.1 | ycar bonat e are (J:S]O bt ained. Analysis:. Rel ative
sol ution viscosi ?f/l%lsﬁ’%%tlﬁylaéj&gt e e(dg.%utfgig/afﬁg %ﬁsltsoql‘lj‘?‘ei' St 1. 252 4
1.251 distilled water. After the polymer has been

precipitated out in methancl, 34.1 g polycarbonate are

10 obtained.

Analysis:

¢ Relative solution viscosity in methylene chloride (0.5

15 g/100 ml solution): 1.252 / 1.251

e GPC (calibration against BPA polycarbonate): molecular

weight Mw = 39,681, Mn = 12,350, polydispersity D = 3.21
20 o Glass transition temperature Tg: 173°C
Example 10:

Determination of the water content of polycarbonates:

25
Water uptake and determination of the water content of
polycarbonates from examples Z2a), 5a) and 9a) after storage
in a damp climate at $95% rh and a storage temperature of
30°cC.

30

The water content is determined after various storage times
by means of guantitative Karl-Fischer titration

(coulometric titration).



GPC (cal i bration agai nst BPA pol ycarbonate): nolecular weight Mv = 39, 681,
M = 12, 350, yapebydyeredA ty D = 3.21 20 dass transiti opchpdpaioatl/dbe178:
173C Exanple 10: Determ nation of the water content of polycarbonates:

Wat er uptake and determ nation of the M@%%%_content of pol ycarbonates from
exanpl es 2a), 5a) and 9a) after storage 1n a danp climate at 95%rh and a
storage tenperature of 30C. 30 The water content is determ ned after various
storage tines by nmeans of quantitative Karl-Fischer titration (coulonetric
titration). WO 2005/ 024448, FETLER2O04/ 009174 4% Syoage times @ 7 days and
14 days Weathering : danp climte 95%rh and 30C Reproduction : 4

measur enents per stora@eash¢gdng days[ dpmPokyéaabenatcé Thdaysl Goipari son
sanpl e Makrol on CD 20 G n.d.qQ. --0. ). Q.1 ..150.15 /0.16 10
5a) 0.12 /0.140. 12 /o.og%pg%ﬁé‘?? "1072 o?“%&s}lg:eg‘%“%%epgén%ag?%& T with the
prior arts Makrol on CD 2005, a

Polycarbonate 7 days [%] 14 days [%]

Comparison sample

Makrolon CD 2005, Bayer AG n.d. 0.32 - 0.34

2a) 0.12 / 0.15 0.15 / 0.16

10 5a) 0.12 / 0.14 0.12 / 0.13
9a) 0.21 / 0.23 0.20 / 0.21

The comparison with the prior art Makrolon CD 2005, a
polycarbonate based on bisphenol A, shows a significantly
15 lower water uptake in the polycarbonates according to the

invention.



pol ycar bonat e based on bi sphenol A, shows a significantly 15 | ower water
uptake in thg pebygasfemat es according to the invention C%%Qllﬁgéﬁﬁ
PCT/ EP2004/ 009174 -42 Patent clains 1. Compounds of the Forrm al(l) 5in
which 10 Rl and R2 represent hydrogen or 4I i near or branched d- Cl10 al kyl, R3
represents hydrogen or |inear or branchéd C1-d O al kyl, R4 to R12 represent
hydr ogen or |inear qr branched C1-C O alkyl, n represents an integer fromoO
to 10 and mPartee&teschﬁlé“San integer fromO to 10. 2. Process for the
preparation of the conpounds according 15 to claim1 by an acid-catal ysed
condensation reaction of correspondi ng phenols with al kyl-substituted
ket ones at tlenpeC@fipceidst Hetthwerf rmardd 100C with a stoichionmetric ratio of
phenol derivative to ketone derivative of 15 to 1 in the presence of a
sul fur- 20 containing conpound. 3. Use pf the conpounds according to claim1
for the preparation of polycarbonat esRand copol ycarbonates. 25 4. Process
for the preparation of polycarbond and jcgpol ycarbonates by the phase
boundary process, WO 2005/ 021478,£CT/ 00'910174

R

5 in which

R1 and RZ represent hydrogen or linear or branched Cl-
Cl0 alkyl, R3 represents hydrogen or linear or
branched C1-C10 alkyl, R4 to R1Z represent
10 hydrcgen or linear or branched C1-Cl0 alkyl, n
represents an integer from 0 to 10 and m

represents an integer from 0 to 10.

2. Process for the preparation of the compounds according
15 to claim 1 by an acid-catalysed condensation reactioen
of corresponding phenols with alkyl-substituted
ketones at temperatures of between 0 and 100°C with a
stoichiometric ratio of phenol derivative to ketone
derivative of 15 to 1 in the presence of a sulfur-

20 containing compound.

3. Use of the compounds accerding to claim 1 for the

preparation of polycarbonates and copolycarbcnates.

25 4, Process for the preparation of polycarbonates and

copolycarbonates by the phase boundary process,



-43 characterized in that conmpounds of the fornula 1 are enployed as the

bi sphenol . $4
conmpounds of t

extrusi on

nedi a, sheets,

Eeb%'}':@il gat e containing structural units g@.{.)é/f%% f4r/93b1'54 t he
e [ u 3

ormula 1. 6. Products fromthe injection no i hg or

process, such as e.g. autonobi I3e screens, optical data storage
films and bottl es, corrpri'ﬁi ng 10 pol ycarbonates according to

claim5. 7. Optical data storage nmedi a conprising tpol ycarbonate according to

claim 3.

10

characterized 1n that compounds of the formula 1 are

employed as the bisphenol.

Polycarbonate containing structural units derived from

the compounds of the formula 1.

Products from the injection moulding or extrusion
process, such as e.g. automobile screens, optical data
storage media, sheets, films and bottles, comprising

polycarbonates according to claim 5.

Optical data storage media comprising polycarbonate

according to claim 3.



