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Pol ymer 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 polycarbonates 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. 9, Interscience Publishers, New York 1964 p.
33 et seq. 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 Revieus/oxpizg 10, "Condensation Polyners by bofréepzomsyiooantd

Sol ution Methods", Paul W WD 2005/021478 PCT/ EP2004/ 009174 180CT20064 g 1T 06
Morgan, Interscience Publishers, New York,1965, chap. VIII, p. 325. Il(gr t?g
preparation of polycarbonates by the nelt 5 transesterification process, the

bi sphenol s e react w th diaryl carbonat ual | i phenyl c nat e,
in the pregéorf@éarbf ﬁgﬁeaqsﬁjtesr}c%u%w]; SO i ?ﬁ%t ?%éa?%éé]é’orgh% ' ﬁgﬁﬁ or
phosphoni umgomeaunds, in the nelt. The nelt transesterification process is

described, for 10 exanple, in the Encycl opedia of Polymer Science, vol. 10
(1969), Chem stry and Physics of Polycarbonates, Polynmer Reviews, H.

Schnel I, VOlForgith]é)?%Oe alr%\v'tlatﬂ'fl oﬁpgi?ly%%%boﬁé-@@sdf) fnghgﬁﬁglg-o 31 512. 15

However, the polyca ates and co onates alteady described in the
prior arts artramssettiesfiaticatyl cluept@cddre) rthenvdt esphiypt@ke anel thectedi t ed

di nensional stabi]ity thereb caused, or. havye the di sadvant age t hat. when
used as dat d“ltghrclﬁaégyhsﬁae?k?%%tqﬁeyl%%]@é PRERY t P BROMBHE opt } ntiT 20

sui tabi Ity ale J&adl nor iewel BRgEdS duer Nes bl tiea of hhugr g5ees pange. There
was therefore the object of providing polycarbonates and copol ycarbonates

and processesufariuthelr Pregriraiion cApaeundes, avoithe eskt di sadvant ages.
Thi's obj ect g, aelY ¥ty SUTRLL SN Yy oD%, 108 45 9fad De. Pl gphepgl accordi ng
10 example, in the Encyclopedia of Polymer Science, vol. 10
(1969), Chemistry and Physics of Polycarbonates, Polymer
Reviews, H. Schnell, vol. 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.

‘\\_/J

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)



invention, of the general fornula (1) WO 2005/ 021478 PCT/ EP2004/ 009174 18

OCT 2006 3war2005R®R140BBRO) M0 R Rl12 R11 i R R R (Ck2yrex2bp4/0091%4 RZ
HO OH in which RL and R2 represent hydrogen or |inear or branched Cly ﬁ §NE
al kyl, preferably hydrogen or linear or bganched Cl-C6 alkyl, particularly
preferably hydrogen or |inear or branched Cl-C4 al kyl, very particularly
preferably hydrogen and Cl-al kyl, 10 R3 represents hydrogen or |inear or
branched C1-Cl10 al kyl, preferably Iinear or branched Cl-Cl0 al kyl,
preferably linear or branched C1-Cp particularly preferably Iinear

or branched C1-C4 alkyl, very paRrts preferably Cl-alkyl, 15 R4 to

R12 represent hydrogen or |ineargor B)Gﬂ C10 alkyl, preferably
hydrogen or linear or branched CB- Pticularly preferably

hydrogen or |inear or

(CH,)n (1)

HO I I OH

in which

) Rl 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-C1l0
alkyl, preferably linear or branched Cl1-C10 alkyl,
preferably linear or branched C1-C6 alkyl,
particularly preferably linear or branched C1-C4
alkyl, very particularly preferably Cl-alkyl,

') 15
i R4 to R12 represent hydrogen or linear or branched Cl1-C10
alkyl, preferably hydrogen or linear or branched C1-C6
alkyl, particularly preferably hydrogen or linear or
branched C1-C4 alkyl, very particularly preferably
20 " hydrogen and Cl-alkyl and i

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.



“branched Cl-C4 al kyl,
and n and nmwondepsyeerd7isy of one anot her

preferably from1l to 8, particularly preferably from1l to 6

very

very particularly preferably 20 hydrogen and Ci1-al kyl
represent an i nbeggatp20iougondiio 10,

18 0CT 2006

particularly preferably 2 25 to 4. WD 2005/ 021478 PCT/ EP2004/ 009174

180CT20M 4 The bi sphenol
preferably crlbeqlb t he
R14 R21 R13 RS2 ﬁ(S

en ral

H-0 OCH

according to the invention is particularly

Jor 2) R17 R18 R 1s 5
%S BE WS th S et Sy en or
l'i near or blp&lé(fhﬁ@b@lr %soaxllbéd B the yesent Samiy egey from1l to 6.
The structure described by the formula (3)

10
is very particularly preferred.

(3) o 8 R R
5 R'
R RY
R R?!
R R#

(CH N (2)
HO I I
- in which

R13 to R22 represents hydrogen or linear or branched Cl1-C4

alkyl and

n represents an integer from 1 to 6.

10

The structure described by the formula

particularly preferred.

(3) is very

()

3)

O

15 Surprisingly, it has also
the melt viscosity of the
values than the prior art

molecular weight) both at

been found in this context that
polycarbonates obtained has lower
(at an otherwise comparable

low and at higher shear rates.

This is of importance in particular for the production of

20

automobile screens. As a

relatively injection-moulded components,

such as e.g.

result, easier filling of the



15 Surprisingly, it has also been found in this context that the nelt

Vi scosi ty ofwot heoptd2iciamsbonat es obt ai ned has | ower val ueeTAEER00UIQ0DTTHT
art (at an otherw se conparable nolecular weight) both at | ow and at 1'@%%05
shear rates. This is of inportance in pagticular for the production o
relatively injection-noul ded conponents, such as e.g. autonobile screens.
As a result ier filli of . t;h 0 7 004/ 009174

1, 80CT2006 m_o‘éﬁ?%lgu IW(%St hvviet}{;éqt%feuauls Eiavj%l Cﬁtj%eog{ ?@Uﬁﬁ%urrﬁ%ﬁ?n%: él nlesg is

possi bl e. Theseibilgphenol s according to the invention can be prepared 5
from phenol derivatives and ketones in an acid-catal ysed reaction. The
synthesis of the bisphenols according to the invention is preferably
carried out I i : qndi he
Formui a A and BoRery A G s e Y At B R e o e g o
meani ngs,>  ifmdiny ipthealdly derr liva ta e sctaurce  kgiraafesr abl yan redi Md-chettd yysed t h

al kyl-substitut%d ketones of the formula CR7 R (CRBRO)m R o R R CRY
(CH2)n R 2 rgaction.

The synthesis of the bisphenols 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

) C
15
wherein
T 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



15 wherein R3 to R12 have the abovenenti oned neani ngs, optionally but not
necessari | yW@ rRQ0p€0gt #3®nce of a sul fur-containing 20 c@FFIBRAC0HIANPATADI y
with the aid of an acid catalyst, particularly preferably an acid ianU%JZNE
exchanger or hydrochloric acid, at tenperatures preferably of between

and 100C with a stoichionetric ratio of WO 2005/021478 PCT/ EP2004/ 009174 1 O

OCT 2006 -6 pheppl,derhyatiye;te keteoeoder hyatiyeiok 8% 151.t9 ¢2 : 1. The
phenol s of the fornulae A and B are known or can be 5 prepared by processes
known fromthe I2terature, for exanple by Friedel-Crafts al kylation

(Organi kum Organi sch- chem sches G undprakti kum corrected reprint of the
20th edition, WIley-VCH Winheim p. 355, 1999). Very many phenols are

al so comerchal pye bl ai dabtge (sUpRLLEESACaBd B0aAbdkhehn Fkukan Beros etc.).
The ketones of the fornmula C are al so known or can be prepared by processes

known fromPherare@riy upeocespresekanpnelbymokhdalibaraturhe &6frespondi ng

or gant schere ST s o2e PRLEH SERaRL Ca TR Eob ULk 7RI nE8 a0 Thon-

or gani schen chni sche  and praparativ gs-
Umnandl ungssleshibdcieds Ceandp fhkeneuner tagr&tuetigaepript 467thet 28en., 1978).
Very many ketones are also commercially obtainable g§uppliers e.g. Aldrich,

Fl uka, Acro®difaem, Wblavoleldo Beenheim, p. 355, 199 Very many
phenols are also commercially obtainable (suppliers e.g.

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 prédparative 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.).

a The very particularly preferred compound 4-(2,2,6-
7) trimethylcyclohexyl)~2-butanone of the formula C can be
obtained commercially, for example, from Avocado, from Alfa
25 (a Johnson Matthey company, Karlsruhe, Germany),
ChemSampCo, Inc. Trenton, NJ, USA or from Pfaltz & Bauer,
Inc. Watepbury, 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 very particularly preferred conmpound 4-(2, 2, 6-

trinmet hyl cyaiooless)d2 st anone of the fornula C can be pekysbresh/009174
comercially, for exanple, from Avocado, from Al fa 25 (a Johnson Nhtt??mcrﬂmﬁ
conpany, Karlsruhe, Gernany), ChenBanpCoy Inc. Trenton, NJ, USA or f

Pfaltz & Bauer Inc Waterbury, CT, USA 'The synthe5|s IS descrlbed for
exanple, in et 30 al., Tetrahe Lett 3075, 1993 or
in Helv., CHi %Aén%f(ﬂsﬁn 5765 LY O L9 o P15 FAT EaboA 00174
1,000T20M -AA:tThe @9 Hdris yery partneWdardycprgfesably carried cut

mnth hydrochloric acid as the acid catalyst at tenperatures of between O
and 60C wi t F-eeR1Gi el ek iketwern o0 cInghehol ' Wi | ¥ a3t 9&Ch boRet Bhe

derivative QJ & 1 Tup 5:}@1 r@éfﬁpé@{‘vé”dé %IEQO&%%Na@ﬂzQ §9”?8”€'9 % 99

dodecylnerca an, mercaptopropionic aci oace acid) " pref er abf

bei ng preserd mdaﬁeta&uldmrt}cmﬁaaihsﬂmgllcﬁ@mﬂmn@bmw@fﬁ@r ably.only in about
0.01 to 25% based on the ketone conpound, The hydrochloric acid is very 10
parti cul ar | Wi %ﬂﬂ%ﬁ&k%%edm??F%EF?R%PE&@Plﬁ Jhed cohdehsagFehicean be

carried out a%yogu{)ﬁ&a e ddb ISP B0 prd B 20! oDt Su1 SUEDC S 2101 eXaNl €,

chl ori nat ed ons, yl ene chloride or dichloroethane, 15
or tol uene, qupﬂuﬁﬁANpKﬂﬁ&raﬁEyMQmm$ imu&b@m@l@y@ﬁ ter25%, Thesedachi on i s

L asant ol th f_phenol . 20
o by osant i St GE BB qokne g %*b]n%ﬁle%a%%ﬁé(cess oL, pheno

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 dichloroethane,

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

The reaction is particularly preferably carried out in bulk

with an excess of phenol.

20 The present invention also provides polycarbonates 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 bisphenols according to the invention and contain the
structural units -0-D-0O- 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)

o

——o0-p-0 l] 0

k

4a



copol ycar bonat es whi ch have been prepared using the bisphenols according to
the i nventi wa,2e0BY02nd78cor r espondi ng preparati on procesEeryEPPRE4/009174

pol ycarbonates and copol ycarbonates which have been prepared using t{ig0Z3 2006
bi sphenol s according to the invention andgcontain the structural units
-0-D-0- derived fromthe conpounds of the fornulae 1 to 3 are represented
by way of exanple, but not exclusively, by the general fornulae (4a) and
(4b) O --ODO0O- --O 4a WO 2005|0ii47%_PCT/EP2004$009174 1 8 OCT 2006 -a
rr 0 tt-ODOII-1{O0JB-Q1H 0 n JkAl11ll ~~~L 14 herein the

radi cal O E-0 represents any deé%redJngidheﬁ%létéoradiﬁ k§$hin whi ch -E-,

i ndependently of one another, is an aromatic radical haVving 6 to 40 C atons
5 which can contain one or'nore aromati c ndplei or fused aromatic nuclei
optionally containing heteroatons and is optionally substituted by

Cl- C12- al kykheadinakheotrabakagen-rand reprecentai angl idelkdtdedl r adi cal s,
cycloaliphatic radicals, aromatic nuclei or heteroatons as bridge nenbers,
10 and i n wALBReROLBpPeseALS2AR /i AelEl Cherieen 1DdgRgnEepddy 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 heteroatoms and is
optionally substituted by Cl-Cl2-alkyl radicals or halogen

.- and can contain aliphatic radicals, cycloaliphatic
radicals, aromatic nuclei or heterocatoms 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.

23 RZ

.
) R (CH,)n R .
(J L J@f@
~
\%Po o)Hﬁ%o .07 Igso
R

R

Preferred diphenolate 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 one another represent

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



preferably between 1 and 800, particularly preferably between 1 and 600 and
very parti cubazbdgsfoafagsabl y between 1 and 500 and espepcwidppopngbdeyel vy
between 1 and 300, and mrepresents a fraction z/k and n represents EBUCTZWB
fraction (k 15 z)/k, wherein z representsy nunbers betmeen 1 and k. R7 Re
(CRBR(r))mio RR R4 R12 FR Rss R3 (CH2)n R23 X r (M \ g, rYl "LF-~L

0Q p0Q99.0..R RBRzaRea D e3) Breterred dipf %*1% ORkE UL Pl the
af e éccor

copol ycar bon ing to the i Avent fon romgenera
structures atyflherf alrm]llk@zl( TRdi2Q 1, n pekifelr aB2 Y a&n@ﬂéimeaciepﬁndﬁratnlcme@f one
anot her represen i near or branched C1-C18 al kyl or al koxy radicals, WO
2005/ 021478 éc?ﬂépéébxﬂ@ogfﬁlfuéaél@TPZG(ﬁGr@lHalHo@efn 1s6Gn &HEYd or Br, or

an optional [ e ryls e -analkyl | 1 Wk or |inear
or branchedkggie%%% gHEyq?rga%ng&FgggiKérgfgggg%$lﬁpg$ %r?ﬁh¥gﬂk

radi cal sSand very particularly preferably H or nethyl, 5
R3 and R4 represent linear or branched C1~Cl0-alkyl and

X represents a single bond, -S02-, -CO-, -0-, -S~, a Cl- to
Cé-alkylene, C2- to Cb-alkylidene or C5- to C6-

10 cycloalkylidene radical, which can be substituted by Cl- to
Cé6-alkyl, preferably methyl or ethyl radicals, or a C6- to
Cl2-arylene radical, which can optionally be fused with

further aromatic rings containing heterocatoms, 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/o and g represents a fraction (o-z)/o, wherein z

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

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

also mentioned in the following.

Examples which may be mentioned of the diphenols 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,



»R3 and R4 represent linear or branched Cl-Cl0-al kyl and X represents a
si ngl e bondwo- &0¢5/021@%8, -0-, -5-, a d- to C6-alkyl enegcT/E>P200@/009174
Co-al kyl i dene or C5- to C6 10 cycl oal kyli dene radi cal, which can be 1§0C12mm

substituted by G- to GC6-alkyl, preferahby methyl or ethyl

radi cal s,

C6- to Cl2-arylene radical, which can optionally be fused with further

oo e RSB T BRI QRO 1S B SRSL

bet ween 1 abds- Qag}da@@lyp@reylypar ieGbinarsl, Y balsef @raldok vipeiaman
especially greferabl between 1 and 300, and p represents a
and q repre

radicals O

t eger
afiglﬁgkferably
lswAmbriz®) and

fraction z/o

e d hydepgapneR Ydo —BPAd oxiRE el K/ z>< Z@lrsédrhé’sdéfrﬁxé’mlﬂ?d’éfs bet ween

ate radicals in

Land o andgssand:-pRhaxe theaabaxe fmatigned yisaning: JHhe diphenal ate

b) and the

forml a 65) hategepateicebaploynpise ftéealelof demﬁvedsbronmrhﬂfsU|table di phenol s

oned of the

al so nentioned in th fol |l ow ng. .Exanpl es which nay be nent
di phenol s OREXHF8HYP By#ﬁ_gﬁggFﬁgﬁxggthe bi sphenol s according to the

invention, the general fornulae (4) and (5) are based are
resorcinol, dihydroxybiphenyls, bis- (hydroxyphenyl)-al kanes,
bi s- (hydroxﬁpﬁéﬁykﬁdcﬂépbahbéﬁegreMDfQGOEM@EPAES RCH/'EP2004/

hydr oqui none,

009174 1, 8 OCT

2008 b0 SRR By DLERBYE SR oo, e B U A, <0 =

10 ether), 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A),

1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane

e (bisphenol TMC), 1,1l-bis-(4-hydroxyphenyl)-cyclohexane,
2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-

hydroxyphenyl)-1l-phenylethane, 1,1-bis-[2-(4-
15 hydroxyphenyl)-2-propyl]-benzene, 1,3~bis-[2-(4-

hydroxyphenyl)-2-propyl] -benzene (bisphenol 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,

~) 4-hydroxyphenyl)-propane.

5-dibromo-

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)-1l-phenylethane, 2,2-bis-

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

(3,5-



bi s- (hydr oxyphenyl ) -sul f oxi des, a, a' - bi s-(hydroxyphenyl) -

di i sopropyl kenzenso2anggnucl eus-al kyl ated and nucl eus 5 hatage0ahe6oo174
conmpounds thereof, and al so a, w bis- (hydroxyphenyl)-pol ysil oxanes. 18 0CT 2006
Preferred di phenols are, for exanple, 412': di hydr oxybi phenyl (DCOD),

4, 4' - di hydr oxybi phenyl ether (DOD 10 et h&F),

2,2-bis-(4-h grox phenyl ) - propane (bi sphenal A%h

1, 1- bi s- ( 4- H§/l FEXYBRERYE) ~SYslohexamsr RAdeye loRearé ~YSITSFARGRYRNG) |
1,1-bis-(4-RBydr exyphgayh)1eyecheRexane (bisphenol TMC).

2, 4- bi s- (4- hydroxyphenyl ) - 2-met hyl but ane, 1, 1-bis-(4-

hydr oxyphenyl ) - 1- phenyl et hane, 1, 1-bis-[2-(4 15

hydr oxyphenyl ),- 2- pr. - benzene n3- i s-[2-(4- '

v oxybhengt b= Br SEV Py SATERE iy SpReRar e Dispheho f 44

met hyl - 45hydibyypbenyl phehgpan®on?, 21h3sbi3~qhl-quetddroxyphenyl) -2-
hydr oxyphenyl ) - propane, bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - net hane,

2, 2- bi s- (3, BraPiei hfrraeRredroxyphRenyL) Migr 8p&né, lobis- (4=

bi s- (3, 5-di : xywphenryl). . -bi_s-( 3;5-

di met hyl - 4- 5?%%2;%&5%‘9??’ . %%é?h%ﬁﬁ‘%latﬁg’%?%bgﬁega?f g-b%pheml THe)

di chl or o- 4- hydr oxypheaylk) cpilapdye parde2 r2dbi s- (3, 5- di br ono-

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

di hydr oxybi phenyk phPEB) s 4afh’ pdi RYAHOXKRLPBONYH 8lREK DARG ather) .
1, 3-bi s-[ 2-(4- hydr oxyphenyl)-2-propyl ]-benzéne (bisphenol M,
2,2- bi s- (3, Bidtpeehylitd- hydr exppheny| po3d poopandycarbonates and

1/1- bi s- (4- hydroxyphenyl ) - 1- phenyl et hane, 2,2-bis-
(5 5-di chi o 6L 9 KB BRY BhEy P cprSpRHE Ty, 2 s capngnols are known
di br ono- 4- hydemxypbenykpratopaner tah- BeSpiépWPe200y @248 ses known
PCT/ EP2004/ 009174 ,
from the literature (see e.g. H. J. Buysch et al.,
15 Ullmann's Encyclopedia of Industrial Chemistry, VCH, New

York 1891, 5th ed., vol. 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
phloroglucinol, 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)-
‘*f 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)-



OCT 2006 -11 hydroxyphenyl)-cycl ohexane and 1,1 -bi s-(4-hydroxyphenyl) -
5-tri netwyy 20gs) omxene (bi sphenol TMO). PCT/EP2004/009174

Bi s- (4- hydr oxyphenyl ) - propane (bi sphenol A), 4,4' 5 di hydroxybi ph@gz?l[;f 2006
DOD), 1, 3-bis-[2-(4-hydr oxyphenyl )-2- propyl ] -benzene (bisphenol

1, 1- bi s-(4- hydr oxyphenyl) 3,3,5-trinet hy]1 cycl ohexane (b| sphenol TNC) are

very particul r rred The  di nol s can be us oth b themsel ves
very, bar i culaniy BT SLSIL o0, 10, The, S psnol o con,be,op 00LBY)

copol ycar bongdtes iy ;e o @I&@lsim@m@@p knowws-fromthe literature
or can be prepared by processes knowmn fromthe literature (see e.g. H J.

Buysch et altriiSpRydnEhe sz Ry cd o‘b‘efijﬂbYQﬁOWﬁﬁEW}%tla%m%ﬂlpeSW New
York 1991, 5 D ) .2 T qu? es_and

copol ycar bonaétles cc ﬁa\ﬁa rsloclbehl Jfg(ﬁeghe?)di] rta \ sna fa?munts, preferably
anounts o Q@ deetyweem O&—aw»ob&,r@dkbhpﬂn*dmmdb]a&j ylptebesabdy, 074 to 3
nol % very p rticularllyjtg%referab 0 1t02 m)l% based onthe nol es of

di phenol s e ST Leifganits, 2ndich Ragtfoular:

i satin-biscresol; (4,80 (am cpéﬁﬂps}gér&w hLC&thane and bis- (3-methyl-4-
4,6-di methyl™-'2,'4, 6-tri -(hydroxyphenyl) 25 hept - 2- ene;

4, 6- di net hylhyZir@Wpthany(M Wdlmcy%),hbfqulbydm@ﬂee are employed for

1,3,5-tri-( h?}ysgr 0X henyl iﬁ%)etnzeg?fgﬁ%ﬁﬁélngr{d -1 h%/dr oxypr_enyl ) - et hane
(THPE); tri- d’r%%f en
2, 2- bi s-1[04, 4rhiredyprinoxdemd )ancﬁ)kﬁﬂ@h@(—)fﬁdtkwp-p@ﬂ@ydroxyphenyl) -2-

2, 4-bi s- (4- hydr oxyphenyl -i sopropyl) 30 phenol;
\P bi s- ( 2- ﬁ?@r@xﬁjylhﬁﬁqgﬂan#qugezpreferably employed as branching

18
3,3,
2, 2-
(

agents.

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

rheological properties of the polycarbonates obtained,

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

*f. solvent and a catalyst, preferably an amine compound. The
breaction can also be carried out in several stages. Such
30 processes for the preparation of polycarbonate are known in
principle as two-~phase boundary processes e.g. from H.
Schnell, Chemistry and Physics of Polycarbonates, Polymer

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



met hyl phenol ; 2- (4- hydroxyphenyl)-2-(2, 4-di hydr oxyphenyl ) - propane;

hexa- (4- (4-inydromsypbeays - i sopropyl ) - phenyl ) - ort hot er eptedrdEp2o/i b oagter ;
tetra- (4-hydroxyphenyl) WO 2005/021478 PCT/ EP2004/009174 1 8 OCT 2006 g 6&22006
met hane; tetra-(4-(4-hydroxyphenyl -i soprppyl) - phenoxy) - net hane;
a,a,a-tris-(4-hydroxyphenyl)-1,3,5- triisopropyl benzene;

2, 4-di hydr oxybenzoj c_acid; triLnesi aci d; _cyanuric' chl ori.de;

33 bi o (2 Baiy o sy ray phany Pl BbkoRsY S2HF hy aP 8 nddr o

1, 4-bi s- (4' vdondehbydi oxyrol pheny! pynehbylk¥abeazeagdapdiuniparti cul ar:
1,1,1-tri-(4-hydro%yphenyl%-ethane and bis-(3-nethyl -4-

hydr oxypher¥$§22d%x0- B2l g hypBdadol EnbrESehpre§edubdl sherps ParpsEk

| sati n-bisc I 1, tri-( 0 r p - n -
bis-(3-neth£$§gih§%€%ky%ﬁ%%9l%l2?2%ko?§?3?§¥hggﬁ%%%agFgﬁaggﬁgggnggbly
enpl oyeds asatw anlceirafjoragéansl i Br ahchedesérpetrtres result by the use of
t hese branching 15 agents. The resulting |ong-chain branching |leads to
rheol ogi cal properties of the polycarbonates obtained, which manifests

itself in argd rdGhaERt r¥E 60ShEYLtRONMPALESHen¥ Ehihi PRAr abiRESs d9kdhener esent
invention furthernore relates to a process for the preparation of the

pol ycar bonas@buahen clopoé year bohat 28 wbf 5t herébenabay 24ap, 204bF . &nd (5)
according to the invention, characterjzed,in_that bisphenols.an ssi bly
br anchi g sgeht AT Er Iy 8Bt (SRR AR Khuto it i Rar KEPIePEe TP ToRERRG ar &
reactedigv tprarspa e df tearbopat €, sWB8 aqueous alkaline solution

A) 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 source of carbonate, the volume
ratio of aqueous alkaline solution to organic solvent is
5:95 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 is 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 bisphenol 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%.



as phosgene, optionally dissolved in a solvent, in a tw- phase m xture of

an aqueous &okabosEoxIA78t i on, an organi ¢ solvent and a eer/Hpeo04/p0efHEY abl y
an am ne conpound. The reaction can also be carried out in several sfg@€% 206
Such 30 processes for the preparation of jpal ycarbonate are known in

princi ple as two-phase boundary processes e.g. fromH  Schnell, Chem stry

PUDI { Sher 5. TRSw YL oL084 VB S005 0oL R56 HET EPSUONIo0SE R < B 0CT 2006
-13 p. 33 ettrdedosagrtef,r pmeFainardry Révisemsie .volln Hhe Jddeandensat i on Pol yners

by Interfacial and Sql utio Met hods", Paul W Mbrgan, lnterscjence
Publ i sher's, PRARIPEFK 151688 1 8rgs. aSALVSRE 58 Opfd e i pfnsed

condi tions giane shierelorddbdd ¥ard &d ke Reidiretha conpentdat i on of the
bi sphenols in the aqueous al Kaline solution here is 2to 25 w.%
preferablby Zepgt2@nwmikturgarticularly preferably 2 to 18 w % and very
particularly 10 preferably 3 to 15 w.% The aqueous al kaline sol ution
conprises water, in which hydroxides of alkali netals or alkaline earth

nmetal s are diassohved. wha@humahy BeoXnila R PRt asstunm iy dnddddle angh
preferred. 15 If phosgene is used as the source of carbonate, the vol une

rati o of aq@€otsigitkailiamd ngolodt Now lky lerigeriidig@srentSuisalg:oxatalos s

preferably 8Q .4 120 rti cularl rhg,fl r abl 78 o 70: 30 and very
particul arl ?}‘Q‘Sr gf":e(rglal%&y%l i(sl% Oatngju 0:(2%.me'?"h %Dnﬂglr&sr@%lo orie bi sphenol to
phosgené 020 Tird eltagys atnthar , 1 :t70 p ropsflerdbley tedd sdparopl 1@mipear,ticul arly

ﬂ) 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,
dichlorobenzene, trichlorobenzene or mixtures thereof, 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 invention can also 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



preferably less than 1:4 and very particularly preferably less than 1:3.
The concentwat2o0ps/0R214he branched pol ycarbonates and cogl/geao b/ eiays
according to the invention in the organic phase is 1.0 to 25 w.% ZE 0CT 2006
preferably 2 to 20 wt.% particularly preferably 2 to 18 w.% and ve @
particularly preferably 3to 15 wt% The concentration of the am ne

conpound, based anmpunt . of . hi.sphen e is 0.1 to 10 nol%
preferably gﬁoﬁeﬁstgrg ﬁo?@seﬁgFfﬁgﬁﬁgrV§gbr8$§L8§F§ 6c§dt81§ %Sfi)and very
particul arlyipretpeably 8f4stotabmel %at¥Dy20856041448 iBeE1ERN2G0440@2174 1 8
OCT 2006 -14 The source of carbonate is phosgene, diphosgene or

tri phosgene2d@tbiBrably PRBsHEAE: In the case where phosgene is enployed, a
sol vent can optionally be dispensed wth and the phosgene can be passed
directly into the 5 reaction m xture. Catalysts which can be enpl oyed are
tertiary5antaebon$uchciasdﬂebe&hylaninbeocohkakkybmipeeidhnemtiSnihable
catal ysts re tri | am nes_and 4 édlﬁE hylanlno)pyrldlne 10

Tri et hyl ami hBOS¢r P rB%?I frmelat AP) s6pFopyl ami ne, tributyl ani ne,

triisobutyl am ne, N—nethylplperldlne N- ethylplperldlne and

N- propyl pi peridine are particularly suitabl & 15 Possible organi ¢ sol vents

are hal ogenat ed hydrocar bon such @s net hyllene chl ori de and/ or
chl or obenzene, dichlorobe hlggo Qe or mgxtures thereof, or
aromati ¢ hydrocar bons, such t ol'uene_oX xyl enes.
R Rll
.o Rl
) <
KT}OJL_O
R
Rl
wherein
10
R, R' and R" independently of one another can represent H,
optionally branched Cl1-C34-alkyl/cycloalkyl, C7-C34-
alkaryl or C6-C34-aryl,
) 15 for example

D

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

o phenyl carbonate, di-(n-pentylphenyl) carbonate, n-

hexylphenyl phenyl carbonate, di-(n-hexylphenyl) carbonate,
cyclohexylphenyl phenyl carbonate, di-cyclohexylphenyl
carbonate, phenylphenol phenyl carbonate, di-phenylphenol
25 carbonate, isooctylphenyl phenyl carbonate, di-
isooctylphenyl carbonate, n-nonylphenyl phenyl carbonate,
di- (n-nonylphenyl) carbonate, cumylphenyl phenyl carbonate,



20 The reaction tenperature can be -5C to 100C, preferably O0C to 80C,

parti cul ar| yopzed®fadilagsl0C to 70C and very parti cul arl ger/EsH200ah0991QC t 0
60C. Alternatively, the polycarbonates according to the 25 |nvent|om 80T 2006
al so be prepared by the nmelt transestechkication process. The
transesterification process is described, for exanple, in the Encyclopedla

of  Pol ymer j$ci . ) P

Polycarbonatgs E%§ﬁ$h%3y&e$g%&§%% SE%E%F%§H§8%%@3 Q%ﬁhﬁEBdiﬁﬁﬁﬁﬁf ard Sons,
I nc. (1964) dardapPhE+Byl@hdhydl2arbonthe , melit- bmanﬁmﬂympﬂényﬂ|gne¢yxmess t he
aromatic di hydroxy conpounds al ready describhed in_the phase boundary

2005/ 0214780P61?PEP 604809 #1724 TR 1§ -OEF Y261 YL15 Cﬁrrc?@é’?stear éiltcr%%getnéfr% fied

Wi th carbonpgeaghd di83heis, \eﬂlthdtﬂ&%n@u%h%fnﬁw tabh rcatal yst s and
optionally further additivés in the nelt. Carbonic acid diesters in the

context &f phenpryphenyd abenytlhosebohatle ﬁordﬂk@h©®pxmpiQﬁmlI? 6 & R K
R0 11 R &ggrbgha%@?r%L%en%%decylphenyl phenyl carbonate, di-(3-
pentadecylphenyl) carbonate tritylphenyl phenyl carbonate

and di-tritylphenyl carbonate,

10 preferably

D)

- diphenyl carbonate, tert-butylphenyl phenyl carbonate, di-
tert-butylphenyl carbonate, phenylphenol 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.
B The content of carbonic acid ester is 100 to 130 mol%,
v) 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.



R, R and R' independently of one another can represent H, optionally
branched ClwG320a$ksd14angc| oal kyl, C7-C34- al karyl or C6- €8%/Er2004/0691D4
exanpl e di phenyl carbonate, butylphenyl phenyl carbonate, di- butyl pheg\iCT 2006
carbonate, i sobutyl phenyl phenyl carbonate,. di- isobutyl phenyl carbonate,
tert-butyl phenyl phenyl 20 carbonate, di-tert-butyl phenyl carbonate,

n- pent yl phenyl I r-nonat e, | onat e -
hexylphenyl%%ﬁgﬁﬂaggéﬁ %%g?ﬁ?%' }%Eﬁ%§§ %ﬁénffyﬁgﬁr on:@%{g@ﬂﬂ'l dre 'those

cycl ohexyl phenyheplenytulear®nat e, di-cycl ohexyl phenyl carbonate,

phenyl phenol phenyl carbonate, di-phenyl phenol 25 carbonate, isooctyl phenyl

phenyl carbonate, di- isooctyl phenyl carbonrate, n-nonyl phenyl phenyl
carbonate, di-(n-nonyl phenyl) darbon fe cun¥l phenyl phenyl carbonate, WO
2005/ 021478 PCT/ EP2004/ 009174 1,|8QCT2 -16 di-cunyl phenyl carbonate,
napht hyl phenyl phenyl carbonate, S a_ﬁ%h | phenyl gcar bonat e,

di -tert-butyl phenyl phenyl carRQonate, d| (di -tert-butyl phenyl) carbonate,
di cunyphenyl phenyl carbonate, i-(df@uny henyl ) carbonate, 4 5

phenoxyphenyl phenyl carbonate, di-(4-phenoxyphenyl) carbonate,

3- pent adecypleeryin phenyl carbonate, di-(3- pentadecyl phenyl) carbonate
trltylphenyl phenyl carbonate and di-trityl phenyl carbonate, 10 preferably
di phenyl Scar bonat e, tert-butyl phenyl phenyl carbonate, di- tert-butyl phenyl

carbonate, phenylphengl phend L& PNR R rent c1-c10-alkyls, C6-C10-
aryls, C7-Cl0-aralkyls or C5-Cé6-cycloalkyls,
i) preferably methyl or C6-Cl4-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-Cld-aryl or C7-Cl2-aralkyl, preferably
15 phenyl. Preferred catalysts are

tetraphenylphosphonium chloride, tetraphenylphosphonium
hydroxide and tetraphenylphosphonium phenolate,
'j 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



di - phenyl phenol carbonate, cunyl phenyl phenyl carbonate and 15

di - cunyl pheqyl 2098 flenatyg, particularly preferably di phenydr/garbonad®s174
M xtures of the carbonic acid diesters nmentioned can also 20 be enplggg@qzmm
to

The content of carbonic acid ester is 10Qsto 130 nol % preferably 10
120 nmol % particularly preferably 103 to” "109 nol % based on the di hydroxy

compound. 25 Basic catal yst S described in.the |literature nentioned, such
no Tor exanBRoial kSR LR B e Lk 4PNE B PRETL 2 thy g PSS and

oxi des, andpabgera@Bni FMOLMBRPSRNOH Whe $RILTa1¢alt G roMdmsalHs in the
follow ng, are enployed in 30 the nelt transesterification process as

catal ysts i Hange f&emt éxtoo 00herbnyereiterabdyi dmtoal t & S&r @OFr efel Figisy

enpl oyed heBSS£§§3§?§EQ?ES§085%f?%%blan@%%%h%gggnkgﬁkhﬁ'ﬁ?g %g95/021478

PCT/ EP2004/ "Phosphoni umsalts in e context of the
i nventi op asedtihease of the formula (8) R4 X- I+ Rl- i -R3 8 Rz wherein 5
R1-4 can be the sane or different Cl-d O al kyls, C6-Cl0- aryls,

C7- Cl10-aral kyl s or C5-C6-cycl oal kyl s,

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 to 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 main 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 amounts 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/mol to 15,000 g/mol.

piet In the second stage the polycarbonate is prepared in the
kpolycondensation 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 methyl or C6-Cl4-aryls, particularly preferably nethyl or

phenyl, andw®020054221438 an ani on, such as hydroxi de, subEHEP200YA0OVENE

sul fate, bicarbonate, carbonate, a halide, preferably chloride, or apgQCT 2006
al cohol ate of the formula OR wherein Rjgan be C6-Cl4-aryl or
C7-Cl2-aral kyl, preferably 15 phenyl. Preferred catal ysts are

t et raphenyl S i hl aride,. tetr hqosp i ydr oxi de d
tetraphenylgﬁgsgﬁgﬁgggkghgﬁélgﬁgP %Sa%??§&%%%Ié%p?gggﬁgg%}d% 8&#% ot

t et raphenyl pbagphaidicthmopkenaloather. 20 The catal ysts are preferably enpl oyed
in amounts of 10-8 to 10-3 nol, based on one nol e of bisphenol,
particularly preferably in amunts of 10-7 to 10-4 nol. 25 Further

catalysts car Beyxd3¢dmBYaiframaalves @h @Rl kerah! Latal addi Wn to the onium
salt in order to increase the speed of the polynerization. These include

sal ts of Sal kablloyrgt alis any dlek aldvee tegeth snesalasid dieh adkalyidr oxi des,

al koxi des and, aryl oxides of |ithium_ .sodium and pqtassiuym_ 30 .pref.erably
nydr oxi de, - BPkO 68 60 2Py PaF: e "EAPLs SO AW 3608 01 A7 B FREPS00H 009174
18 OCT 2006+tim8 (s0di. umfteedicur ydi@xiadeoane S edintRpnenoliat e par e nost
preferred. The anobunts of the cocatal yst can be in the range from1 to 200

ppb, prefer @Blycsndenssyippb iandheosecopdesérgsly 10 to 125 ppb, in each
case cal cul ated as 5 sodi um

10 The reaction of the aromatic dihydroxy compound and the
carbonic 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

S 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



The transesterification reaction of the aromatic di hydroxy conpound and the
carboni c acwd zbhosytoensrs the nelt is preferably carri ecban)/EpR004 yaD sat7ages.
In the first stage 10 nelting of the aromatic dihydroxy conpound and {RaCT 2006
carbonic acid diester takes place at tepperatures of 80 to 250C,

preferably 100 to 230C, particularly preferably 120 to 190C under nor nal
pressure in_th Lgaurse o; 0 t? Slhours Erﬁferabl¥ 0'25tt0uﬁ h§§rs. Af ter
addi ti on of Pthe®15 gatBFyE%?u A& 3IP§8§SF onaté I's ﬁrgﬁﬁré& Adm’t he
aromatic dphydeexydcenppundcandli/hetearbonic acid diester by distilling
of f the nonophenol by applying a vacuum (down to 2 mm Hg) and increasing
the tenperature (to up to 260C). The nmain anount of vapours are obtained
fromthe pr y t QLS - : Th i bo ar, in this way
has a meigﬁ?ﬁggggégggﬁn %gﬁ a?gégfghﬁa%hbggg?%fn?§%§o§§ggn§§gUrenent of the
rel. sol btierpVasebsohy mannebhygbegenechllayi de ohei descxtipté®nobrt he sane
anount s by meight of ighenol/o-dichlorobenzene cal | brated by |

i ght
scatteri ng) "FRT28"eHel P aRgBIPFERT2IBBESE/ RBP £6S28°606°FPHBrEA H&éPePQSI y

4,000 g/ ol 5£8: 18,000 gLtavleq! Nthhe $8ceBdsalageciBenpehycanbenate ks
prepared in the polycondensafion by further increasing thé tenperature to

30 250 to 3raQyeprendrpbkye2¥6dt vaRg6E, under a pressure of < 2 mmHg. The
remai nder of the vapours are renoved from the process by this nmeans. WO
2005/ 021478 PCT/ EP2004/ 009174 1-B OCT 2006 -19 The catal ysts can al so be

enpl oyedoi nTe@NMPbNAtLBPohEWEsOBnd copolycarbonates according to the
-y invention can be worked up in a known manner and processed
d 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

R

and pigments, can also be added to the polycarbonates and
copolycarbonates according to the invention in the

25 conventional amounts; if appropriate, the mould release
properties, the flow properties and/or the flame resistance
can also be improved by addition of external mould release

R 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



nore) with one another. If alkali netal'/alkaline earth netal catalysts are
5 enpl oyed, wWot 2005/dx 4@vant ageous to add the al kali nepet/Ed20ady/0e9ERL t h
netal catalysts at a later point in tine (e.g. after the oligocarbona'fgg[;”w
synthesis, in the polycondensation in thq second stage). 10 The reaction o

the aromati c di hydroxy conmpound and the carbonic acid diester to give the

pol ycar bona : ri i ti Y. OF r.ef bly,

cont i nuousl ;C%ir%%%tpﬁzldclg%{ g)&%%o%%%%g%%gjc%es?i%%c%&rc(ﬁ r%gd({iot%t\ﬁéresai nvention, for
exanpl e i n standbedki'gnks,. thins fadenf@igpdtat erds,tifal 12000 15 dridan

evapor at ors, uﬁ} scades of stirred tanks, extruders, kneaders, sinple disc
reactors and¥igRNG Scodi¥V di)sc reactors. Anal ogously to the phase
boundary process, branched' poly- 20 or copol ycarbonates can be prepared by
usi ng pol yfunctional conmpounds. 9 The nol ecul ar wei ghts Mv of the branched
pol ycar bonatlés @od yceopongdarshemat eradgmedibrg ate s e dandintg ore artee i n t he

25 range fraoqm 6,000 to 20Q, 00 [ ol ,_ preferahly between .6, 000 . and 100, 000
g7t par t ROUPREA sy SPerB He b én P16 600 Hihd 0 000 4 KT -Gt Very
parti cul ar | wnpr/efrecaiple ntetomean a dkd ta6R sanadhed, HImd (detafyi ned by
means of GPC and pol ycarbonate calibration). 30 Preferred, particularly

preferred odegérpdpaneipred ambyi clsdfesrtradiadiptsodiorentes & ldisse Mhiadd use

tzgg 55’8“2i‘g‘;g%é%,a@%%g%%%%i?%G_Lfﬁlxirtﬂo%%sc ANd R)AnAL QNS VA dnder VWO

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

Patent 2 964 794), for example 1 to 5 gallon water
bottles.



1 8 OCT 2006 -20 preferred, particularly preferred or very particularly
preferred owopzed®iadilayset c. However, the definitions, peeEfExteng/ocmmaounds
and 5 expl anations nentioned generally in the description or nmention qUEWZMB
preferred ranges can al so be conmbined w_.th one another as desired, that i

to say between the particular ranges and preferred ranges. 10 The

pol ycar bonates a l.ycar honat es_according to the _invention can.be
wor ked up i%'a k%gﬁﬁgﬁgﬁﬁgrogn rgpgggggg SP%eéﬁy &@éﬁ?@ﬁ”§ﬁgﬁﬁﬁg%§h%9ﬂ es,
for exanpl e by exhedsisonfori Rixeaiilen faRulcdiveg 1ol extinusings Huwsm aaul di ng. 15
Ot her aromatic pol ycarbonates and/or other aromatic  pol yester-carbonates
and/ or ot her ar oRBEL¥2PoSFESLONS cFeeRPOHSES adfH LedNd the pol ycar bonat es
and copolycarbonghggalqggnggqg to the invention in a known manner, for
exanpl e by compoundi ng. 20 The conventional additives for these

t hermopl astics, such as fillers, UV stabilizers, heat stabilizers,
antistatics,. } aggeaggnents can al so be added to the pol ycarbonates and

copol ycar boRat es GiRg PS OREICAYeEitan STRIERE F8%Gnventi onal amounts:

if appropriate, the nould release properties, the flow properties and/or
the flanme resistance can also be inproved by addition of external mould
rel ease agénts, Fprowhagempsugitdoor offl &megifdef ilnghdgdws ipgsg.oral kyl  and

aryl phosphites,t9h9§9gateshs-phosphanes and | ow 30 nol ecul ar wei ght

carboxylic acid esters, ﬁépogén conpounds,

10

3) 7. For the production 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
e components, such as, for example, lens holders.
Polycarbonates with a content of glass fibres, which
30 optionally additionally comprise about 1 to 10 wt.%
MoS2, based on the total weight, are used for this.



salts, chalk, quartz flour, glass fibres and carbon fibres, pignments and a

conbi nat i onwbhgo®Enfo213aeh conpounds are described e.g. pdr/dP2084 50424 P.

15 - 25, and in the WD 2005/021478 PCT/ EP2004/ 009174 180CT2006 -21 18 0CT 2006
correspondi ng chapters of the "Plastics_Additives Handbook", ed. Hans
Zweifel, 5th edition 2000, Hanser Publishers, Miunich). 5 The pol ycarbonates

and copol ycarbonat es,according.to th invention, .optiqnally in blend wth
ot her thernggras PESthnBFSPug5ﬁ98nP%oﬁ§Fl§8 iFﬁyég% eﬁoﬁﬁﬁﬁﬁ§§€H ¢ any
desired shaped aphirehesiaxt nedakes foeaphbeocgrpbayedand &ilim idagleanges where
pol ycar bonat es, pol yester-carbonates and 10 EO %esters whi ch are al ready
known are enpl oyédseontPhec*pa®ils oPErRelr 78hofli/Pe -of properties, they are
suitable in particular as* materials for injection nmoulding of relatively

| arge noul di ngs, for exanple autonobile screens. Due to the | ow water

upt ake ahd iBe aBsotighedtrapsovedidh damensirenalinspahitliiciyarhewevdghtt hey
are al so particularlg suitable as substrate materials for qptical data
storage nedia, SBBAUGECE. §abdes, (EBeRs FopveEampYE- REP B Fe By 80di'scs or
advanced optical discs (AOD), but can also be enployed, for exanple, as
films in the electrical sector, 20 as noul dings in vehicle construction and
as sheets foh. cdveesechrihelsaheuyasécygomatEuribher fpgssilllcé niced of the

pol ycar bonat es accor.di to_the_invention are: 1. Safe panes, ich as is

known are necess%??dﬁﬁgﬁﬁﬁyan 5f8Fe82u8fRBHFFBﬁﬁgéP%v€h¥glggngﬁﬁggFPCraft,

and as 10

f) 15. Production 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.

o

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

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

and chocolate moulds.

R 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.



hel met shields. 2. Production of foils, in particular ski foils. 30 3.
Producti on wb ddasyomulrdi ngs (see, for exanple, US Pat esdr/Zp264478¢9174f or
exanple 1 to 5 gallon water bottles. WD 2005/ 021478 PCT/EP2004/00917f 0CT 2006
100072006 _22_ 4. Production of transpakgnt sheets, in particular P
sheets, for exanple for covering buildings such as railway stations,
greenhouses nd Light.i instal lations. .5 5. Produ t|on of 12 tlcal data
storage ned?g 6% Ep%%e pro%ucgloh OPCPraFfICg|Ig§T hou§’n§£ S &rafflc
signs. 10 7. Forbbtbe puedueki.on of foans (see, for exanple, DE-B 1 031
507). 8. For the production of filaments and wires (see, for 15 exanple,
DE-B 1 137 167 and DE-A 1 785 137) 9. As translucent plastics wth a
content of ghassphi-bpesschelid bi-dFngki 0n U BASES o S8 Jdh XA endDE-A 1
554 020). 20 10. As traﬁg ucent ngStICS &ﬁth a content o#léﬁrlun1 s&lfate
titani unbdi oxi delantkobozi hoosiiugsoxi de or organic polynmeric acryl ate
rubbers (EP-A 634 445, EP-A 269324) for the production of transparent and
l'i ght -

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

25. Housings for electric toothbrushes and hairdryer

10 housings.

) 26. Transparent washing machine porthcles 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.
47, 32. Safety helmets.

30 This Application also provides the new (co)polycarbonates

and shaped articles and extrudates obtainable therefrom.



25 scattering nouldings. 11. For the production of precision injection

nmoul di ng caopeoesteeiayech as, for exanpl e, |ens hol der spect/fRr2poay bwIkrises
with a content of glass fibres, which 30 optionally additionally conpq@ﬂ@]zms
about 1 to 10 wt.% MS2, based on the tetal weight, are used for this.

2005/ 021478 PCT/ EP2004/ 009174 1 8 OCT 2006 -23 12. For the production of

optical equ e Qmponent s artlc | ar, | enses .f to hi c and
filmcamer alsTE)1 (gee(i Volpgefé(r?f)qplesD% fdﬁ%{.o élfg{St%Eioclel 8{]}{%0

transm ssi oangantiens, bufk PArthicid annailhbgh&, conductor cables (see, for
exanple, EP-A 0 089 801). 14. As electrical insulating materials for

el ectrical conductors and for plug housings and plug connectors. 10 15.
Production of nobile tel ephone housings with inproved resistance to
perfunme, shaving lotion and skin perspiration. 15 16. Network interface
devices. 17. As a carrier material for organi c photoconductors. 18. For the
production of lanps, e.g. searchlight lanps, 20 as so-called "head-I|anps",
di ffusing screens or internal |enses, as well as |ong-distance |anps. 19.
For medi cal uses, e.g. oxygenators, dialysers. 25 20. For foodstuffs uses,
such as e.g. bottles, utensils and chocol ate noulds. 21. For uses in the
aut onobi | e sector where contact with



fuels and | ubricants may occur, such as, for exanple, 30 bunpers,

optionally wo gbesfaraia7ef suitable blends with ABS or sup¢miErzo0dpbess’4 WO
2005/ 021478 PCT/ EP2004/009174 1 8 0 C T 2006 -24 22. For sports arti ¢lgeT 2006
such as e.g. slalompoles or ski boot bygkles. 23. For household articles,
such as e.g. kitchen sinks and 5 |etterbox housings. 24. For housings, e.g.
el ectrical %&ﬁ%@h%%tion cabinets. 25. Housings for electric toothbrushes

and hairdryer housi ngs. 26. Transparent washi ng machi ne portholes with

i nproved resistance to the wash solution. 15 27. Safety gl asses, visors or
optical corrective glasses. 28. Lanp covers for kitchen equipnent with

i nproved r&LPEPARce to kitchen vapour, in particular oil vapours. 20 29.
Packagi ng filns for nedicanents. 30. Chip boxes and chip carriers. 25 31.
For other uses, such as e.g. fattening stall doors or aninmal cages. 32.

Saf ety hel métysath88iThiod Appliispatcinod dasedprooy ingels adea ated (fcd)quainecar bonat es
and shaped articles and extrudates obtainable therefrom WO 2005/021478

PCT/ EP2004/ 009174 1 8 OCT 2006

HCI ‘ll'
/© * Dodecylmercaptan
HO
H,0
3 HO 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 possible, 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 overnight at room
— temperature. To remove the HCl residues, dry nitrogen 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
Rty 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.



-25 The followi ng exanples are intended to illustrate the invention, but

wi t hout | i nWoi RGO5£0214MB2005/ 021478 PCT/ EP2004/ 009174 1 BCTXEP22006009 16!
Exanples Exanple 1 5 Synthesis of a bi sphenol based on hydrogenat ed 119[][;] 2006
-ionone: HC | \ + Dodecyl nercaptan HOoH I Hz0 O HO OH 105.9 g (1.13

nol) of freshly distilled phenol and 75 g (0.38 nol)

4-(2,2,6-tri hyl |0 2= butan 0 ( d isni 1t .

i ntroduced iD%%Rt%thriga%wﬁ)t l\%/Der}sjétehlae, %21% _pg'% \g%?% 8)36‘?34 n“t?ﬁ )lmd'f)fdega!céy%rgelrycapt an
(Acros) areligtidted as aodatal.ystAftdC]l dqgasntdnogssée ipratuct casstanitl ed
tenperature of 26.,to 28C faqr our.s. For, densation which is as

conpl et e as "Posdrbied I‘?(Eaﬁ'i fouge tilénetshé’ﬁt%sclcsg’g)bggqﬁ’éﬁﬁ’if‘rﬁi Y% or a
further 4 heuhs ahfieemyclRmREmt,Ur-e piitfowy Jairdthars gk Hask deing Rassed
in. The reaction mxture was then | eft to stand overnight at room

t enper at &r e drfedr efowe *Ché nHE1 Vieesivgu ey igvgy asittimegen was passed t hrough

the solutiog.at a erat.ur f 32 tq.40C 2Q for 5 hours. For working up of
the reacti o%lreril&jt‘upg,r‘r@t He (%éic?ceésénoéﬂe%&l'qvflag%dits eﬂﬁygd of f first under a

wat er punp

Analysis:

HO HO

P O O

\\‘\\\
W W
W
\‘\

{ (S T

HO

HO

HO OH

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

510) .

e 1H-NMR (400 MHz, TMS, DMSO) & = 9.05 (s, 20H), ©6.95 (d,
15 AA', 2Har), 6.65 (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),
0.69-0.67 (d, 3H).



vacuum and finally at a max. tenperature of 150C under an oil punp vacuum
with a rotawyg 2besygzuaps The crude product was finally paker20p4/609174

nmet hyl ene chl oride and the m xture 25 was washed neutral with water. ﬁpggq 2006
concentration of the organic phase and_dgying of the residue, 122

product, which was still contam nated, were obtained. For further
purification, the crude product was taken up in 150 mM petrol eum et her and
the m xture was boiled for 2 hours. WD 2005/ 021478 PCT/ EP2004/ 009174

1, 000T2006 Ex2dplbuping this operation the crude product becane increasingly
lighter in colour. After decanting, the product was boiled up again a total
of 2 times with 150 m n-hexane for 30 mn. After decanting, a beige

roduct is t ai d vacuum dryi ng cabi net.

Vield 71 995) ?gﬂgg%s% O\ﬁgﬁhgmqgkn%?ﬁgto’cg go%ﬁglgyy s: HO Hé 111101 HO HO

HO OH 10 GC— gi ves a doubl e signal Iy| ng very closely side by side
(stereoi soners) each wth e mass 366 (TVMS-MW = 510) R

TV5, DVBO) 5 = 9.05 (s, 6.95 (d, Naogﬁ'chA 2Har) ,
2.0-1.78 (mm 3H), 14 { 3H), 1BQC 7(m 2H) ,
1.14-1.10 (m 1H .81(mJEH) 087(5 3H),

Cl Cl .
OH Chain \[\o
terminator

-NaCl
-N32003
-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 solution 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



0.69-0.67 (d, 3H). WO 2005/021478 PCT/ EP2004/009174 1 8 OCT 20M _28_

Exanpl e 2 ayoSyeni/e1478f t he honopol ycarbonate: NaCH HX@/EERQTA 200934al yst
HO OH CACI Chain OO0 n terminator -NaCd -Na2CO8 -H20 5 267 nl et pgloETengs
chloride are added to a solution, which.ybas been rendered inert with
nitrogen, of 36.65 g (0.1 nol) bisphenol fromexanple 1 and 8.8 g (0.22

nol ) sodiunhngxgggégde in 550 mM water. 0.45 g (0.003 nol or 3.0 nol % 10
with respect to"the bisphenol) p-tert-butylphenol (BUP) is 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 tenperature of 16C in the course of
10 m nutes. *l IRebrldere npelublan | b epel pH 1 nafhybenewshPorpgeof@ipength 15
sodi um hydr oxi | L de i t phosgenation. After the
phosgenati on éﬂﬁléfdg%i%glﬁff%ﬁphi??gginpﬁgsfé%ded, 0.11 g (0.001 nol, 1

nol %with respect to the bisphenol) n-ethylpiperidine is added as a

catalyst and the mxture is subsequently stirred for 1 hour. After
¢ GPC (calibration against BPA polycarbonate): molecular

weight Mw = 25,979, Mn = 8,750, polydispersity D = 2.97

¢ Glass transition temperature Tg: 145°C

10
'”) b) A homopolycarbonate with a higher molecular weight is

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:
e Relative solution viscosity in methylene chloride (0.5

g/100 ml solution): 1.230 / 1.230

20

¢ 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



20 the aqueous phase has been separated off, the organic phase is acidified
wi th phosph@Pi 200/i0214A8 washed neutral and salt-free WaHE®E04/0021LMat er .

After the polymer has been precipitated out in nethanol, 34.2 g 18 0CT 2006
pol ycarbonate are obtained. 25 WO 2005.881478 PCT/ EP2004/ 009174 1B0OCT2006
-29 Anal ysi s: Rel ative solution viscosity in nethylene chloride (0.5

g/ 100 m solution): 1.163 / 1.164 5 GPC (calibration agai nst BPA
pol ycarbonate): nolecular weight Mv = 25,979, M = 8, 750, pol ydispersity D
= 2.97 G Bgsmpilansition tenperature Tg: 145C 10 b) A honopol ycarbonate
wi th a higher nolecular weight is prepared in an anal ogous manner (only a
| ower chain term nator concentration). A product with the follow ng
anal ytical datarh$ngbtiahned Byet HigcRLeegdULE, %ﬁner&aloyls'o% theRelhatirve
solution viscosity in nethylene chloride (0.5 ¢g/100 m solution): 1.230 /
L 230 205 GPetecalfpBralidn)agai nst BPA pol ycarbonate): nol ecul ar  wei ght Mwv

= 31,424, NVnh = 13,779, polydispersity D= 2.28 @ ass transition
terrperature Tg: 149C

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
pare 200 563
- 500 480
30 1,000 383

1,500 318



25 WD 2005/ 021478 PCT/ EP2004/ 009174 1 0 OCT 2006 -30 Exanple 3

Det ermi nati ¥R 8902/R21478cosity as a function of the sheaPCT/ER2804/99%34
11443). The pol ycarbonate obtained in exanple 2 is anal ysed rheol ogl'pglg[;”ms
at 290C. The follow ng data are obtained3in this analysis: 10 Shea

gradient [s-1] Viscosity [Pas] 50 365 100 323 200 276 15 500 212 1, 000

166 1,500 240c-ExapRl 8eén (f%mo%lesglam%%q@lo%) onQhFOwl%@&qrtlyS%taa i near
BPA pol ycar bonate (Makrol on 2608, Bayer AG w th a nol ecul ar 'wei ght Mv =

26, 000 i s ubetiweanaksgopdley 3t @n@xdnrplaé appZEXSh@arelgfr ddicerstanfes- 1] Vi scosity
[Pas] 50 6%§le%89a92%e1%%g %%% m%qg %%%C%%l Yoa % %%%°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

f) different comp051tlons (50'50) (75:25), (25:75):
p
HO OH HO CI)J\CI
Chain terminator NaOH/H,O
- 2 3
H,0 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) is

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



1,500 318 WD 2005/ 021478 PCT/ EP2004/ 009174 1 8 OCT 2006 -31 As can be seen
fromthe coWPa??&wiP23M78he vi scosity data between exanpP@r/EP0444002174
approxi mately the same nolecul ar weight the nelt viscosity at 290C ifg oM,
over the entire range of the shear gradient. The pol ycarbonate 5 accordi ng
to the invention fromexanple 2 thus flows nore readily than the conparison

material based omgbp,sphegols 4, @N@@%Oh%ﬂ)gﬁﬁgEgeﬁéa@E%ea%ﬂe%pa%y%t?@ﬁiS of
copol ycarbonates with bisphenol Awith different conpositions (50:50),
(75:25), (25:75)0fX1K\ and ¢ kempOrHOU@H HO 6P COMNCIthE~Clour@raiaf tlér m nat or

NaOH H20 - NaCl CHzCl - Na2CO talyst - ol . 0"TE QI - -0 n a) 220
n met hyl ene chl 8%P8§e§re i&d&ﬁ%& g% ol qt :gggfjw \}E,ftnliecll?}{hg"é3 t#@elr} H@rjﬂ?éqr ed
inert with nitrogen, 26f $18t33ngth go@@uﬁshg@rbxﬁid%p@%fl@'tifdrpma%)(%'ﬂéﬁe%l 1,

11.42 g g0.0S mol ) bisphenol A and 8.8 g (0.22 nol) sodium hydroxide in 520
m water? 0.45 gde0ipg3thsl pbesIcpamB%-wi Pl terespecPhos deme thicsplarol )

Ito'eﬁ ﬁ{ﬁaﬂiﬁ” pheneh \CRYRY L3 en28989o48n2n2083HRGE Br.95eU® B3 Ehal N
1 mol% with respect to 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 5a):

¢ Relative solution viscosity in methylene chloride
(0.5 g/100 ml solution): 1.161 / 1.161
20 e 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 [mol%] Bisphenol from
example 1 [mol%]
30 5b) 75 25
5c¢) 25 75

The following polymers are obtained by this procedure:



WD 2005/ 021478 PCT/ EP2004/009174 1 8 0 C T 2006 - 32 14 m (20.6 g, 0.208
nol ) phosgeWe 2005/82dd@8at a pH of 14 and a tenperat ur eeaf/EP@C04 10 41T 4
course of 10 mnutes. In order not to allow the pHto fall bel ow 124 6 BT %06
strength sodi um hydroxi de solution was aggded 5 during the phosgenati on.

After the phosgenation and flushing with nitrogen has ended, 0.11 g (0.001
nmol, 1 nol%with respect to the bisphenol) n- ethyl piperidine is added as a
catal yst and the m xture is subsequently stirred for 1 hour. After the
aqueous 10 Pbmsékyhasbbeeheseipara¢kedivof f, Mhe orgabi ¢ phasg g acidified

wi t h phosphoric id and neut r lt-free wiith distilled water.
After the pol ymeg%ﬁas be\é\ﬁfgfg@i pﬁsaﬂgfggt:;?ﬁ n%ti%gnol ,1 0.1 g

pol ycarbonate arecobtai ned.; AH Anadysis pakis Resatpve salgution viscosity
in methylene chloride (0.5 g/100 m solution): 1.161 / 1.161 20 GPC

(cal i brabi on agai nst BPA pol ycarbonate): nolecul ar weight Mv = 20,414, M =
5,926, pol ygkgﬁgeigi y D= 3.44 G ass transition tenperature Tg: 140C The
foll ow ng copo gcar oOnates which differ in their 25 conposition (bisphenol A
to bi sphenol fromexanple 1) are prepared analogously to this procedure.

Copol ycar bonat e Bi sphenol A [nol % Bi sphenol from exanple 1 [nol %
Synthesis of asymmetrically and symmetrically substituted

bisphenols:

5 .
H,C
HO O O OH + D

HO

HCI
— Dodecylmercaptan
HO

Y

& ®
O O CH,  HC CH,
HO OH HO l O

OH

10
N 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. HC1l gas is then passed into the reaction mixture at

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



30 5b) 75 25 5¢) 25 75 The follow ng polyners are obtained by this
procedure: WO 200%/0228288 PCT/ EP2004/ 009174 1 B OCT 2006PCT/F¥2004/009174

Copol ycarbonate Eta rel Mv Mh D Tg[C] 5b) 1.336 38,737 16,377 2.37 15@ 0C39006
1.233 30,321 8,615 3.52 148 5 Exanple 6:3%ynthesis of asymmetrically and
symmetrically substituted bisphenols: ""4 111~57~ HO'4 OH + HO HC

Dodecyl mer capt an; s HERHB rHBGrEH3 6 HY leyl ti HP T gﬁur%ow%%h§gngﬁﬁgsq%% mol )
bi sphenol fromexanple 1 and 153.8 g (1.42 nol) o-cresol are i1nitially
i ntroduced iint furhberr gast.i ofheessekctiandmix@nrg t0e@04&manined

400 Yol oab PERRbR BRsdea™ APBEEREFEeri ag AENCHFQthE BOCH Ol ot
hours. The atytHierbgesuhaeqpgankby shirbugl ¥R=20834,02b473 tPEHIRP2004/ 009174
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) : 1.295
20 (monosubst. product) : 1.0 (disubst. product).

e 1H-NMR (400 MHz, TMS, DMSO): The previous AA'BB'
splitting pattern for para-substituted aromatics in the
aromatic resonance range at & = 6.95 (d, AA', 2Har), 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 & = 9.12 (s,
OH). The expected signal for the methyl groups on the

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



1 B OCT 2006 -34 at this tenperature for a further 1.5 hours w thout

passi ng i n"PufQde023438 The reaction m xture then renni PRRYEPGOBANI YT 4at
roomtenperature. To renove the HCL residues, dry nitrogen was passefig0CT 2006
t hrough the solution at room5 tenperatuse-for 1 hour. For working up of the
reaction mxture, the excess cresol was distilled off first under a water
punp vacuunkapflpfiknally at a nmax. tenperature of 150C under an oil punp
vacuumwith a rotary disc punp. 18.6 g of product is obtained. 10 Anal ysis:
GC-Ms gives a triple signal lying very closely side by side (product

U)W AR BRSSO S TEsSp SRS CHS S SI0), dpe produc

mass 380 (T uted pro he pr oduct
mass 394 (EkBnpie=1538)0 bob.the dﬁsﬂhshbﬂutedcmé@@qure Imatuauu@ of the
GC- M5 nass S|%nals of the various sily Iated& conponents is 0.600 (educt)
1.295 28 (FBR&SHBSE pPEAUENF TeecHledi ¥a5sEL prdductPS 1HMNIR92400 Mz,

TMB, DMEO) mgmﬁe858¥b9§§eééa§%an SRl hhiiRg Q@tEe%gtansQaraT%%bﬁhkk%f%QG 65

aromatics int arommti c resonance range at = (d, AA
25 (d, BB 12thmogeeezenaamléOIﬁ chdfgegaisntie thent ypiscald ispld tdhieng

pattern for substituted aromatics. Furthernore, in addition to g = 9.00

(o Gy, o FERehern E‘Féﬁ&r’feoééugg For 239 hBRoIPEPERAGIGED 1t 16 276 35

QH) . The exn@@teémﬁbgmakeﬁ althe rMat byl agr eHRs gen ihhe30.A7 FRxG . rlng

occurs at 6 = 2.05 (s, CH3

10 Passing 1n of the gas is maintained for 7 hours at this

i} 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 oil 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 (moncsubst.

product) : 94.58 (disubst. product).



WD 2005/ 021478 PCT/ EP2004/ 009174 18 OCT 2006 -35 Exanple 7: 70.36 g (0.192
mol ) bi spheH8l 290 Bf2&1dd8anal ogously to exanple 1 and 61BCTY/EP20846809i514
o-cresol are initially 5 introduced into the reaction vessel, and 3. 8§ 0LT 2006
(0.0192 nol) dodecyl nercaptan are added-3g-a catal yst. The m xture is
honogeni zed at 50C. 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 colour occurs. 10 Passing in of the gas.is maintained for 7 hours at this
tenperature. To renove the HCl residue y nitrogen was passed through
the solution at roomtenperature for 1 For working up of the reaction
m xture, the excess cresol as distijJfed(off first under a water punp
vacuum and 15 finally at a' rat une of 150 der an oil punp

vacuumwith a rotary dis y, of product atée~obtaj ned. Anal ysis:
i tuted product the mass 394

20 CGC-Ms gives a signa

(TM5- MWV = 538) The r 3 ;@% signaIsP%j ca23-of the 25
various (silylated) onents is 0.38 ( osubst . oduct) : 94.58
(di subst. product). WO 2005/021478 PCT/ EP2004{ 009174 1 8 OCT 2006 -36

HCI

- /@ Dodecylmercaptan
HO

Y

- O O h
HO
Example 8

5 Synthesis of a bisphenol based on hydrogenated p-ionone

") with an ion exchanger:

Acid ion exchanger .
1 -
HO
N O -Hzo O ~ O
HO OH

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

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

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



\'\ H3C\ HOI / OHHOI / HecYlnercaPtan HO/ A Exanple 8 5 Synthesis
of a bi spheWol 2085214 78hydr ogenat ed (3-i onone w th an PCF/ER20R4rQe9174Aci d
ion exchanger HO/ O _HzO\ | \ HO OH 110.25 g (1.17 nol) of freshlysgQCT 2006
distilled phenol and 23 g (0.117 nol) -37-

4-(2,2,6-trinethyl cycl ohexyl)-2-butanone 10 (Avocado) are initially

i ntroduced [t the  6eaeti0Ry “eS$eloordtd nkOQ gy 4hi R .o B0t e 4N
exchanger K1221 (Sayer AG Leverkusen) are added as a catal yst. The WD
2005/ 0214782PCRPEP2004/I0@TE24 tEROCT2@Mcor@l e trel xtimtalries ist iimrterbdatcedl
constant tenperature of .70C f.or. 24 .hours.. Thereaft.er,. . the conplete m xture
is introducé t8nat8u§t§88t if&ﬁtfeirl et 'pt%yﬁglryi@%%gﬁi]teriqagglfjacbra}ncd and the
catal yst isthsepatalg@tofifs sBpRSTRGMRT Car Riediout wasMddr fireshbythenol . The
filtrate was freed from excess henol first under a water punp vacuum and

t hen undér Hathofreginpheacdum aheodcl tarter wagr iffieest iforPMie#F 5 r ol eum

g]E hg(r) g_nallggﬂgﬁgx 9 §XaMRE 1 (28 JeSihpd R IS £ QIR 14y @ yield
oil pump vacuum at 90°C. After purification with petroleum
ether analogously to example 1, the desired product is
obtained in a yield of 20 g.

10
Analysis:

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



Anal ysi s: 1H NWVR (400 MHz, TMS, DMBO) data as under exanmple 1 WO
2005/ 021478 WPCIPERARO4/71809174 t"80OCT2006 -38 Exanpl e 9:PO([‘/‘EP‘20AI4/6—Q§}‘M+ O
HO OH HO G 'Ca  Chain termnator NaOH H20 -NaQ CH2Cl2 -Na2CO3 Cat a4 g _1_
-H20 O O Jxl OO0)y '"n* a) Synthesis of_ggcopol ycarbonate with bi sphenol %ﬁ
(50:50): 5 220 m nethylene chloride are added to a solution, which has
been renderggahgqgt wi th nitrogen, of 18.33 g (0.05 nol) bisphenol from
exanple 1, 15.5 E)O 05 nol) bisphenol TMC and 8.8 g (0.22 nol) sodium
hydr oxi de in 420 water. \10 0.45 g (0.003 nol or 3.0 nol % w th respect to
the bisphenol) p- tert-but ol (BUP) |s added in a one-stage procedure
as a chain term nator. )6 g, 0.208 phosgene are added at a pH
of 14 and a tenperat tO minutes. In order not to
al l ow t he pH ,15tofa 25 % streng sodiumhydroxide sol ution

[ A atlon ang flushing with

on C i

Chain terminator

NaOH/H,0
-NaCl CH,CI,
-Na,CO, Catalyst

) H,0

T
NeastWenoN

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. In 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



WD 2005/ 021478 PCT/ EP2004/009174 1 0 O C T 2006 -39 nol%with respect to

t he bi sphen®0) 2002(B44Ti8peridine is added as a catal yst PEFKERA0O4ADROLTL i S
subsequently stirred for 1 hour. After the aqueous phase has been seqear[pg]ems
of f, the organic phase is acidified w th3phosphoric acid 5 and washed

neutral and salt-free with distilled water. After the polynmer has been

preci pi L at eghoout inmedhanols <30 o pobusabonalen s il Aped Anal ysi s

10 Relative solution viscosity in nethylene chlori
solution): 2dd4d Aslal4@talRCH cald hrtet monxtagad nst sBRAs qapl grcalb onat med

nmol ecul ar 5 ight Mv = 16,986, Vh = 6,150, polydispersity D= 276

d ass transi%fjir\c,)\ﬁ gé?r%éra r?rTgl?‘ei%e@)uSS aﬁ(%si Soﬁdpea?rb 3r@dr¥bnat e with
bi sphenol TMEf,2@he30rilhi22hade MR RWiena 16 wiitde e Hidedt to-iy
solution, which has been rendered inert with nitrogen, of 25.66 g (0.07
nmol ) bi spheAdr WRGheex ampiteal @ngl weildgy-frezs wi tdl df t0.103 gt 95 sphenol TMC
(30 nol % a 8 . L), sedi r.QXi i 0. e 0.45 g

(0. 003 nol %?tg-rot%_gl g%)Q)vlvl e@[r)g)éﬂﬁe%%eglomp{}%%lgﬁ écpeteerﬁf(;ﬂ%q: plrpt H‘X%}b%qoyﬁ ‘phenol
(BUP) is addedsi g aodgeasbage tepoeedtaiasda chain termnator. 14 m (20.6
g, 0.208 30 nol) phosgene are added at a pH of 14 and a tenperature of 16C
in the course of 10 mnutes. In

Analysis:

10

»j ¢ Relative solution viscosity in methylene chloride (0.5

g/100 ml solution): 1.147 / 1.148

e 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):

3 220 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



order not to allowthe pHto fall below 12, 25 % strength sodi um hydroxi de
sol uti on wa¥oaddesV o478 WO 2005/ 021478 PCT/ EP2004/ 00917dT EE200€7T0Q906: - 40
t he phosgenation. After the phosgenation and flushing wth nitrogen Ipegsgm 2006
ended, 0.11 g (0.001 nol, 1 nol% with regpect to the bisphenol)

n- et hyI piperidine is added as a' catal yst and the m xture is subsequently 5
stirred for 1 ho te ueo e ar at e off t he
organi ¢ phase |sl&glgl ?fh ggtn% o pho%gfp g?lscgleagl%&t% atl ed-’l nedft ﬁmnrcrjd
salt-free with diishi |n|1$do\g@'[n€hasAfetrﬁl‘ed he.pal e hIHIsl ba&ﬂn, Iprexgligoi t at ed

out in methanol, 34 1 ol ycar bonat e ar 10 obtained. Analysis: . Relative
sol ution viscosity thn t %ﬁg’ﬁf/eﬁé hioigeNERs ) 15 & _ﬁ’d{PJTﬂers]tﬂlth oP): 1.252

/[ 1.251 GPC (cahyjbkat la@naag%lt%qtys%P%n@plah%aETB%%&%) 3 TRL B Alent¥) ght My =
39,681, M = 12,350, polydispersity D= 20 dass transition

t enper at @re Tg: ﬁ‘lQ@rExdarf}@Ire 11 Groudet erArﬁtrQat |td51r$ efq uelva! swathers & dratse rite eof
pol ycar bonat es:

t and determ nation of th nt ent of
pol ycar bonat es f rg%aé?gﬁﬁll ggfga%h%é))rggﬁl&cgi’)h 3t &° &9 qerjf”gcqh
climate at 95% r bharsgharsitcohade LerP eaahd®e nefut r3ACan3d salt free Wlth

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
¢ GPC (calibration against BPA polycarbonate): molecular
weight Mw = 39,681, Mn = 12,350, polydispersity D = 3.21
20 e 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 2a), -5a) and 9a) after storage
N 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 quantitative Karl-Fischer titration

(coulometric titration).



The water content is determ ned after various storage tinmes by neans of
guant it ati veo KRIds/Pgéner titration (coulonetric titratBamEP20YDI 2036/7@21478
PCT/ EP2004/ 009174 18 OCT 2006 -41 Storage times : 7 days and 14 daysyg0CT 2006
Weathering : danp climate 95% rh and 30C;71 Reprdduction : 4 neasurenents per
storage 5 Pol ycarbonate 7 days [%4 14 days [94 Conparison sanpl e Makrol on
CD 2005, Bayer AGn.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 conparison with the

prior art Mkrol on CDS2@G%,gea tipalsycarbohay e dxasedd odaps sphenol A, shows a

significantly 15 lower water uptake in the polycarbonates according to the
invention. 1°0 O CT 286614319 ai nst 93P g%ﬁﬁ%%%nggéoﬁ?o?ﬂﬁ?négt% formula 1
R7 R6 (CR8RO)m RS Rl@epr&%ﬁ%ﬂ%%h : 4 measurements per storage

5
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 1lower water uptake in the polycarbonates according to the

invention.



RR8 (CH2)n (~) \'\ R HOOH in which R to Rig independently one of the
-ot*her represents hydrogen or d-C o alkyl radical, n represents an integer
of 0 to 10 and mrepresents an integer of 0 to 10. 2. The conpound ofkﬁjuﬂ%%
1 wherein the radical is linear. 3. The conpound of Claim1 wherein the
radical is branched. 4. A process for the preparation of the conmpound of
Claim1 conprising condensing in the“gr'esence of an acid catal yst at |east
one correspondi ng phenol with at |east one alkyl-substituted ketone at 0 to
100C at a stolGl@msgetric ratio of phenol to ketone of 15 to 1 in the
presence of a sul fur-containing conmpound. 5. A (co)pol ycarbonate contai ni ng
structural units derived fromthe conpounds of the formula 1. 6. A nvol ded

articl el_conpAio%h@guﬁ@@oﬂfg,&ﬁng% nate of Claim4. 7. An extruded article
conprising the (co)pol ycarbohate of C aim 4.

7

in which »
R! to R}? independently one of the other represents hydrogen or C;-Cj alkyl radical,

n represents an integer of 0 to 10 and m represents an integer of 0 to 10.

2. The compound of Claim 1 wherein the radical is linear.
3. The compound of Claim 1 wherein the radical is branched.
4. A process for the preparation of the compound of Claim 1 comprising condensing in

the presence of an acid catalyst at least one corresponding phenol with at least one
alkyl-substituted ketone at 0 to 100°C at a stoichiometric ratio of phenol to ketone of

15 to 1 in the presence of a sulfur-containing compound.

5. . A (co)polycarbonate containing structural units derived from the compounds of the

formula 1.
6. A molded article comprising the (co)polycarbonate of Claim 4.

7. An extruded article comprising the (co)polycarbonate of Claim 4.



