12 APR 2006 5 POLYCARBONATES, PCOLYESTER CARBONATES AND PCOLYESTERS HAVI NG
BRANCHED TERM NAL GROUPS FI ELD OF THE | NVENTI ON The i nventi on ConceffﬁPRZME
pol ycatbonat es, pol yester carbonates and 10 pol yesters and nore
particularly to such polyners having phenols with a branched structure as
term nal groups. SUMMARY OF THE | NVENTI ON The use of phenols having a
branched structure as ternminal groups in polycarbonates, polyester
carbonat es and pol yesters is disclosed. Also 15 disclosed-are

pol ycar bonat es, pol yester carbonates and pol yesters having such branched

term nal ggoup oSs-& OB At e s GO AR -ﬁégi els de
t herefrom BBACE@?W%@ .1 $ / 20 " A o %%sﬂéﬁﬁ

term nal groups such as e—g- s . H— B HERE vl 4- cunyl phenol are
commonly used to produce polycarbonates (Kunststoff-Handbuch 3; L.

Bott enbruch, Hanser, Munich 199ELDOF I 594 Al). 25 It is not

i uence on 11 ow pscaveRid wngfe pbRlsahilaret Aiestd: GrpByBiaid coce on
the proceggi nghdlerpsistarkbmore pagictidryesueHi palyrnels/ KR pRbAGIs Wilta
production of such pol ycarbonates having branched termnal 30 groups is

known in pri ndirgnehechatrdetuee péerminal gIRERHI e in EP-A 0 794 209 and JP-A 06
256 499.

SUMMARY OF THE INVENTION
The use of phenols having a branched structure as terminal groups

in polycarbonates, polyester carbonates and polyesters is disclosed. Also

15 disclosed are polycarbonates, polyester carbonates and polyesters having
such branched terminal groups, the process for their production and
molded parts made therefrom.

BACKGROUND OF THE INVENTION
20 Phenol-based monofunctional terminal groups such as e.g. phenol,

4-alkyl phenols and 4-cumyl phenol are commonly used to produce
polycarbonates (Kunststoff-Handbuch 3; L. Bottenbruch, Hanser, Munich
1992, p. 127; EP 0 353 594 A1).

25 It is not known that these conventionally used terminal groups have
a positive influence on flow properties and/or zero shear-rate viscosity and

hence on the processing properties of the corresponding polycarbonates.

The production of such polycarbonates having branched terminal
30 groups is known in principle and described for example in EP-A 0 794 209
and JP-A 06 256 499.

For example, p-phenyl phenol is known from US-A 3,166,606 and
3,173,891 as a chain terminator for polycarbonates. Polyester carbonates



For éxanpl e, p-phenyl phenol is known from US-A 3,166,606 and 3, 1737891 788
a chain termnator for polycarbonates. Polyester carbonates 1 2 APR 2006 -2
in which-4-benzyl benzoic acid is used as a chain term nator are known from
US-A 4,330,663 (colum 6, line 18). WO A.00/50 488 descri bes the use of
di-tert.-al kyl phenol as a 5 chain term nator. Polycarbonates nodified with
phenyl propyl phenol, alkyl phenols or naphthol as term nal groups are

known from t hén Whiciné-benkzal sereihacid i Lsed hs @chaln i8rniihaté? ard Rnown
Pol ycar bonat es havi s with the structures (Ar-CHs-On are

ng term nal grou'{) V
known from JP—fWTO@SZg“’GQQ’@@ﬁe’l(Q e eine Blaccording to DE-A 38 03 939,
chain term nators having the fornula 20 are used, wherein 12 APR 2006 -3 R,
R2, R3 are the sane or different and are C2-Cl2 al kyl or CB-C20 aral kyl,
wher eby at | east orWOsA 0080 488idestrbdlther ud&of di-tertC8IkGPOemd) lasl a r adi cal |

5 chain terminator.

Polycarbonates modified with pheny! propyl phenol, alkyl phenols or
naphthol as terminal groups are known from the Japanese laid-open
application 57 13 31 49.

10
Polycarbonates having terminal groups with the structures
(Ar-CH,-0),
o— (Ar-CH,-O)-~ Oe o—
are known from JP-A 06 25 64 99.
15

According to DE-A 38 03 939, chain terminators having the formula

HO R?

(RS) (H)3-n

n

20 are used,

wherein



and wherein "n" has a val ue between 0.5 and 1. 5 These known pol ycar bonat es,
pol yester carbonates and pol yesters often have the di sadvant age of ZaAPIRiZ(ﬂﬁB
melt viscosity, however. The present object is therefore to provi dé

pol ycar bonat es, polyester carbonates and pol yesters having suitabl e phenols
as termnal 10 groups, which avoid the di3advantage of a high nelt
viscosity. DETAILED DESCRI PTION OF THE | NVENTION Surprisingly it was found
that this object is achieved by the use of term nal groups *having a speci al
branched, in R R% R are domdamecordifferent 2Ad sire CxtGralkyiloe Cx-Cayraralkyl, gr oups

Cor r eapondi ng BEFEE AR vl ghaadisaR e Ko CorGetrtyl Tatiaha
conpar abl e nol hﬂér«%@ﬁi'ﬂmaéjé%fdebb@mn%?gainﬂ q4therefore nore readily
enol |

processable. 2 c termnal groups having a dendriner-type structure
based on ester-bridged or ether-bridged aryl systens have not been known

til _ Th to] ti th f I d I tes,
pol yest o 325 oaf bolARREKIMI PAVGLEIALSS GIANRSIRT i B BAISH A RADSRRS cul ar
dendr i et tyDeofe Halndkigaantle of BHAGH Hidh IbaRIGORGRENE, Lhe Use of the

I nventive polyneric resins In produclng” use art e present
I nvention therefore al so provides the use of the 30 phenols according to

formula (1) to prodyce term nal gr.oup-npdified I rs and .t he phenols
havi ng formil a (2) eRipaentRpissis therelare o pyovide balveasnates,
polyester carbonates and polyesters having suitable phenols as terminal
10  groups, which avoid the disadvantage of a high melt viscosity.

DETAILED DESCRIPTION OF THE INVENTION
Surprisingly it was found that this object is achieved by the use of

terminal groups having a special branched, in particular dendrimer-type

15  structure. These terminal groups have a positive influence on the melt
viscosity, in other words the corresponding polycarbonate displays a lower
melt viscosity with a comparable molecular weight distribution and is
therefore more readily processable.

20 Phenolic terminal groups having a dendrimer-type structure based
on ester-bridged or ether-bridged aryl systems have not been known until
now.

The present invention therefore provides polycarbonates, polyester
25 carbonates and polyesters containing branched, in particular dendrimer-
type terminal groups. The invention also concerns the use of the inventive
polymeric resins in producing useful articles.

The present invention therefore also provides the use of the
30 phenols according to formula (1) to produce terminal group-modified
polymers and the phenols having formula (2) — excluding bis(C4-C1g alkyl



-4 phenyl) - 4- hydroxyi sopht hal ates (DE-A 19 62 229), unsubstituted di phenyl
hydr oxyi sopht hal ate and bi s[ (di phenyl oxycarbonyl) phenyl] 17 APR 2006
hydr oxyi sophthalate (T. M Mller, E. W Kwock, T. X Neenan,

Macr onol ecul es, 1992, 25,3143-3148), unsubstituted di phenyl oxyphenol 5
(DE-A 16 44 922), 3,5-dibenzoyl phenol (D schendorfer et al., Monatsh.

Transi t1 on RGNS FP ARG BRAE, Bof e losinfod MlAEL Do ¢
C. Anmin et Wdroiynsé;ﬁﬂhamt&bﬂmblﬁ()&phév%ﬁ@xyairboﬁ@&p‘h&%/l]and 3, 5- bi s(4-

hydr oxybenzoyl ) phenol (A Morik Kaki not 0 mai 10 Macronol ecul es

1993, 26, Mpxylswmmat@& MaMillarhB. ¥¢.dfaeek,iorX. Neefasbf . 15 The suitabl e
phenol s co ormt forrm - X- Ar ) ;..wherei n Art and AR2
i ndependen%?c@rﬁ’@ geUlEse g?é‘r]eisc#e:‘ggﬁg BBWZ%SA'&”% dipheril fayp r‘t‘A
rmnonucl;,ear(grg.Apm Mﬂ%ﬁﬁaﬁ 53d|96ﬁidy¥ phéﬁbp(ﬁlschendo?(fér%tél SM@ﬂ\Ia?srPO”d or a
divalent radical, preferab CO nis 2 to 5.
Preferred pDleeml 3965n66>r25&)o4%mehlwl aﬁ(dbenzﬁylm(benol (S. K. Gupta et al.,

Transition Met. Chem. 1997, 22, 372-374), 2-methyl-4,6-dibenzoyl phenol

(K. C. Amin et al. J. Indian Chem. Soc. 1960, 37, 469-472) and 3,5-bis(4-

hydroxybenzoyl) phenol (A. Morikawa, M. Kakimoto, Y. Imai

10  Macromolecules 1993, 26, 6325) — themselves, and the preparation

thereof.

The suitable phenols conform to formula (1)

HO—Ar, ~[-X—Arz] (1)
15 n

wherein

Ary and AR; independently one of the other denote an optionally
20 substituted mononuclear or polynuclear aromatic radical,

X is a single bond or a divalent radical, preferably -CO,-, -O-, -CHa-
or -CO- and

25 n is 2 to 5.

Preferred phenols conform to formula (2):



wherein (2) 5 R, R2, R7 independently one of the others denote H, |inear or
branched C1-C18 alkyl, d, or Br, preferably for H or |inear or branched
Cl-Cl2 alkyl, particularly preferablysfor Hor O-Ce alkyl and nodi APR 2006
preferably all denote the sane radical, preferably H 10 X is a single bond
or a divalent radical, such as -C02-, -0-, -CH2- or -CO, preferably an
ester group (2a), an ether group (2b) or a carbonyl group (2c), 15 R3-R6
i ndependently one of the others selected fromthe group of |inear or
branched C1-C19 al kyl, cyclic C5-Ck2 al kyl, phenyl, benzyl and napht hyl
radi cals. 12 APR 2006 12 APR 2006 -6 Thesphenol s corresponding to fornul ae
2a - 2c are particularly preferr %(Za) HO (2b) HO (2c¢)

4

X
R
HO
RS
h]
R’ R
wherein

5 R' R?% R’ independently one of the others denote H, linear or branched
C1-C1g alkyl, ClI, or Br, preferably for H or linear or branched C1-C13
alkyl, particularly preferably for H or C4-Cg alkyl and most
preferably all denote the same radical, preferably H,

10 X is a single bond or a divalent radical, such as -CO,-, -O-, -CH- or
-CO-, preferably an ester group (2a), an ether group (2b) or a
carbonyl group (2¢),

R%-R® independently one of the others selected from the group of
15 linear or branched C4-C4g alkyl, cyclic Cs-C1g alkyl, phenyl,
benzyl and naphthyl radicals.



12. APR 2006 5 R3 R4 R5 R6 (3a) R7 10 wherein X, and R1-R7 have the neani ngs
speci fi ed above. Independently from each other particularly suitable]pmﬁqgﬁﬁ
term nal groups derived from Phenols of forrmulas (2a) to (2c). 15
Preferred, particularly preferred, very marticularly preferred or especially
preferred or suitable etc. are such conpounds, bearing the as preferred,
particularly preferred, very particularly preferred or especially preferred

or suitable nmenti Jhedphehsiti toregdponding tohfermulae2@at o Zc ardeparticliladys R1 to
R7 have the neani ngs specified above. Suitable term nal groups useful for
modi f yi ng pol ycar bORRfEEEd: pol yest er car bonates and pol yesters are
represented by Fornmula (3): -0-Arl+X-Ar2]" (3) wherein Ar 1, X and Ar2 have
t he neani ngs specified above. Preferably suitable are term nal groups
according to Forrmula (3a): R2 12 APR 306

HO ‘@
F

(2a)

0 R?
0
R4
R5
R1
O 6
3 R
R3
o)
4
HO
5
R R
o} (2b)
6

R
R
R
R
R
R2

(2¢)




-8 The radical definitions and explanations cited above in gener al

in preferential ranges may al so be conbined with one another in aﬂﬂ &gyﬂﬁ n
ot her words the invention enbraces any conbi nati on of the individual ranges
and preferential ranges. Accordingly these apply both to 5 the end products
and to the prelimnary and internedi ate products. The present invention
therefore al so provides thernoplastic polycarbonates, thernoplastic

pol yest er car herems2ati2¢ tes rtidais R'¢o Rhiawe&herrﬁedﬂihgs sp&cifiedbbeveups
derived fromthe phenols having formulae 10 (1) and (2). Exanples of
phenol s having fornula (1) are 3,5-di phenyl oxyphenol,

3, 5- hi t a--but

henol - 1. 3 ciSsHEHls” JBHARALCIsrbuBRE P Bretut: o Bafany Yhon BBt
phenyl) - 5- hydWmétﬂmiaaésaandpawesfdrpar@cemesehtphwmrﬁxla (3):

hydr oxyi sopht hal ate, 1,3-bis(3,5-di-tert. -butyI phenyl’) - 5-

hydr oxyi sopht hal éfi 1_%_2_# (2- phenyl 38 2-yl) phenyl]-5-

hydr oxyi sopht haT aA'€, ri, - erooctyl 5- hyé xyi sopht hal ate, 1, 3-
dicyclododécyI-S hydr oxyi sopht hal ate and 1, 3-bi s[ 3, 5- (di phenyl 20

oxycar bonyl ) HAF’! hy n%XNizsﬁéUétt*ﬁ%'uﬁ&&mnﬁ?%g&&ﬂ@&%@%%s having fornul a

(1) for use accor tot I nventi on uced by net hods known
fromtheliterature(T M Mller, EE W Kwock, T. X. Neenan,

Macr onol ecul es._ 1992, . 25, 43-3148, 25 A Mori ka Kak | mai ,
Nt ool coul edPratRrablyBiital st QeSS ASCERR 1@ FOBBLIA A2 i ¢ h
enbodi nent exanples, 1, 3-di phenyl -

R2
R3
X
R4
—O0 (3a)
R5
X
R1
R6
R7

10  wherein X, and R1-R7 have the meanings specified above.

Independently from each other particularly suitable are the terminal groups
derived from Phenols of formulas (2a) to (2c).

15  Preferred, particularly preferred, very particularly preferred or especially
preferred or suitable etc. are such compounds, bearing the as preferred,
particularly preferred, very particularly preferred or especially preferred or
suitable mentioned Substituents.



hydr oxyi sopht hal ate and 1, 3-bi s[ 3, 5- (di phenyl oxycarbonyl) phenyl]-5-

hydr oxyi sophthal ate (T. M Mller, E. W Kwock, T. X. Neenan, Macronid ARRuiles
1992, 25, 3143-3148) and 3, 5-di phenyl oxyphenol (DE A 30 16 44 922) are
known. O phenols having formula (2a), big(GC -Cl18

al kyl phenyl ) - 4- hydr oxyi sopht hal ates are known from DE-A 19 62 229. 12 APR
2006 -9 In addition to the phenols having formula (1), other phenols in

quantities of up tOFI’@raméa%ti@ﬁhm‘bhﬁ%nﬁ%%plhhdtn@h@'cntédc’ﬂbbwém gknérati n
termnators in each case may al so be used in the groductlon of the 5

pol ycar bonat e§errp§pyebp@fel@aﬂabr@@ge§ mayjalse beccarabinediwithene apethardm. The

present invent h havi ng
Pormi'a (1) odtBanay:h S SadsRinBiaerEn raae® sl csibinBR R e

term nators t dngivieiliat farfjesraid sreferential ianges escccﬁdm@mh@sedpwtb@th 60
car bonat es and aromati c pol yesters, whereby the other phenols are used in

quantiti esSof thp and l!]’@dHﬁtIS%ndpﬁoethérMﬂW"\@ﬁy gad idermediptepradugts.t o the total
nol ecul ar wei ght of chain term nators in each case. The present invention
therefore al so provides thernoplastic 15 pol ycarbonates, thernoplastic
pol yest er car bonat ekheéapebsehelnveption therefdre laysspeviddsahensoplastié or mul a (4) O
O ED~OB-0O10 OB-OD E (4) 20 wherein -C-D-C _
polycarbonates, thermoplastic polyester carbonates and thermoplastic
polyesters with terminal groups derived from the phenols having formulae

10 (1) and (2).

Examples of phenols having formula (1) are 3,5-diphenyl
oxyphenol, 3,5-bis(p-tert.-butyl phenyloxy) phenol, 3,5-bis(p-n-butyl
phenyloxy) phenol, 1,3-diphenyl-5-hydroxyisophthalate, 1,3-bis(p-tert.-

15  butyl phenyl)-5-hydroxyisophthalate, 1,3-bis(p-iso-octylphenyl)-5-
hydroxyisophthalate, 1,3-bis(3,5-di-tert.-butyl phenyl)-5-
hydroxyisophthalate, 1,3-bis[p-(2-phenyl prop-2-yl) phenyl]-5-
hydroxyisophthalate, 1,3-dicyclooctyl-5-hydroxyisophthalate, 1,3-
dicyclododecyl-5-hydroxyisophthalate and 1,3-bis[3,5-(diphenyl

20 oxycarbonyl) phenyl]-5-hydroxyisophthalate.

The monophenols having formula (1) for use according to the
invention may be produced by methods known from the literature (T. M.
Miller, E. W. Kwock, T. X. Neenan, Macromolecules 1992, 25, 3143-3148,
25 A Morikawa, M. Kakimoto, Y. Imai, Macromolecules 1993, 26, 6324-6329).
Of the phenols described in the embodiment examples, 1,3-diphenyl-5-
hydroxyisophthalate and 1,3-bis[3,5-(diphenyl oxycarbonyl) phenyl}-5-
hydroxyisophthalate (T. M. Miller, E. W. Kwock, T. X. Neenan,
Macromolecules 1992, 25, 3143-3148) and 3,5-diphenyloxyphenol (DE A
30 16 44 922) are known. Of phenols having formula (2a), bis(C4-C1s
alkylphenyl)-4-hydroxyisophthalates are known from DE-A 19 62 229.



i s the radical of an aromatic dicarboxylic acid, -OB-O is a bisphenolate
radi cal, "p" is a whole nunber between 25 and 700, "x" and "y" are fi?%tpg
25 nunbers consisting of the series o/p, I/p ... p/p, whereby x + e
"z" is zero or | and at |east 50 nol % ofg.t he radicals E correspond to
phenol ate 12 APR 2006 -10 radicals derived fromthe phenols of fornmula (1)
and a maxi nrum of 50 nol % of the radicals E correspond to a-.phenol ate radical
other than those derived fromfornula (1). 5 According to DE-A 2 119 799,
pol ycarbonates are produced usin phenolic term nal g_@ ups by the

ather

i Et erfaci al hpoI ycorlfasdgitiande the glshaving {orenwa (b iPhepg 'ﬁormgeneous
Ont
oG L B oot SORAGE TSR Rl RS, 1 v

Schnel |, Chenitefmihatdre ifreash @asefméioélscafehmw ifthe ProduationRsfthews, Vol . 9,

Intersm ence Publishers, New York 1964 and to Pol ynmer Reviews, Vol. 10,
" Condensat Pon myqafbegam polyester erenonairs & nplysﬁt%pﬁmmvem W
Morgan, |Interscience Publishers, New York 1965, chapter VIII, p. 325. 15 In

addi tion, the pol ycarbonates accordi ng to the invention may aI so be

produced by the knopwe prdseninventibe terefird also provideslthe usewfmh@s the melt
I nteresterification nmethod, as described for exanple in WO-A 01/05866 or in

VO A 01/ 05867.Phencls bayingiterraulai(dhopkianaliydn cambinationwithethes dhenalsafeny |
ester method) 4G, fmfindorEtd BRAUute ar6haliR bBiycartidnates, aromatic polyester

10  carbonates and aromatic polyesters, whereby the other phenols are used
in quantities of up to 50 mol%, preferably up to 25 mol% relative to the
total molecular weight of chain terminators in each case.

The present invention therefore also provides thermoplastic
15  polycarbonates, thermoplastic polyester carbonates and thermoplastic
polyesters having the formula (4)

0 0 Q
oo ogl oo ogpflofl
E—H—ﬁ—o o—8 o——];[—”——o s—offol—

20 wherein

RooR

—C—D—C—

is the radical of an aromatic dicarboxylic acid, -O-B-O- is a bisphenolate
radical, “p” is a whole number between 25 and 700, “x" and “y” are fraction
25 numbers consisting of the series o/p, l/p ... p/p, whereby x + y = 1 and “Z"

is zero or 1 and at least 50 mol% of the radicals E correspond to phenolate



3,494, 885, 4,386,186, 4,661,580, 4,680,371 and 4, 680, 372, in EP—A 26 120, 26
121, 26 684, 28 030, 39 845, 91 602, 97 970, 79 075, 14 68 87 2%§@% 23
49 13 and 24 03 01, and in DE-A 14 95 626 and 22 32 977. 25 Exanplé 106
di aryl carbonates useful in the present |mgent|on are diesters of carbonic
acid according to fornula (5) (5) 12 APR 2006 -11 and formula (6), (6) 5
wherein R, R and R' independently one of the others denote H, |inear or

branched d I Co-CM aryl or
b anched, 0 Feal e me Fbp sy o anauriar o

but yl phenyl - plﬁ@nybt?/ardﬁdmmtaﬂlcals Hocorpegpomdytb @aphenclate, radical other than

I sobut yl phenyl e | -h,sobutyl phenyl carbonate, tert 15 butyl
phenyl - phenyl t'(‘,‘g aﬁ@f"é{# aftpémf’%o(]t)yl phenyl car bonate, n-

pentyl phenyl - phenyl car bonat e, di-(n-pentyl phenyl)carbonate, n-
hexyl phenyl - phenyl carbon ate, di-(n-hexyl phenyl)carbonate,
cycl ohexyl phenyl - ptisroprding ho RXE-& 2 119 798| polyeatbonated arerproduced using

phenyl car bonat e“ﬁi FrmBReLdTpHen Y AGF inRecel ietegmyneangn Brocess'ahd ™ %7

by the method in the homogeneous phase.

On the production of polycarbonates by the interfacial
10  polycondensation process, reference is made by way of example to H.
Schnell, Chemistry and Physics of Polycarbonates, Polymer Reviews, Vol.
9, Interscience Publishers, New York 1964 and to Polymer Reviews, Vol.
10, “Condensation Polymers by Interfacial and Solution Methods”, Paul W.
Morgan, Interscience Publishers, New York 1965, chapter Vi, p. 325.
15
In addition, the polycarbonates according to the invention may also
be produced by the known polycarbonate method in the melt, known as
the melt interesterification method, as described for example in WO-A
01/05866 or in WO-A 01/05867. Interesterification methods (acetate
20 method and phenyl ester method) are also described for example in US-A
3,494,885, 4,386,186, 4,661,580, 4,680,371 and 4,680,372, in EP-A
26 120, 26 121, 26 684, 28 030, 39 845, 91 602, 97 970, 79 075, 14 68 87,
15 61 03, 23 49 13 and 24 03 01, and in DE-A 14 95 626 and 22 32 977.

25 Examples of diarylcarbonates useful in the present invention are
diesters of carbonic acid according to formula (5)

R’

oo

R R"



phenyl car bonat e, di-(n-nonyl phenyl)carbonate, cunyi phenyl - phenyl car bonat e,
di - cunyl phenyl car bonat e, napht hyl phenyl - phenyl car bonat e,

di - napht hyl phenyl carbonate, di-tert-butyl phenyl- phenyl carbonat e, 17 APR 2008
di - (di-tert-butyl phenyl)carbonate, dicunyfphenyl 25 phenyl carbonate,

di - (di cunyl phenyl ) car bonat e, 4-phenoxyphenyl - phenyl car bonat e,

di - (4- phenoxyphenyl ) car bonat e, 3-pentadecyl phenyl 12 APR 2006 -12
phenyl car bonat e, di - (3-pentadecyl phenyl)carbonate, trityl phenyl -
phenyl car bonate,, di-trityl phenyl carbonate, preferably 5 di phenyl carbonate,
tert-butylphe@@prHBHVHgirbonate, di -tert- butyi phenyl car bonat e,

phenyl phenol - phenyl car bonate, di- phenyi phenol carbonat e,

cunyl phenyl - phenyl carbonate, di- cu nyl p h enyl ca rbonate, 10 and
particularly preferably for diphenyl carbonate.RD phenols for polycarbonates
of this type may for eragpl e be Rhydr@qui none, | resorci nol, dihydroxy

bi phenyl s, bi s(hydr oxyphery {5 al kghes, bi roxypheny%g cycl oal kanes,
bi s( hydr oxyphenyl ) sul fide ' ethers, bf (hydr oxyphenyl)
ket ones, bi s(hydroxypheny gul f ones, bis henyl ) sul f oxi des, a,a'-
bi s(hydr oxyphenyl ) diisopropyl benzenes, Ras wel | asR'i ng-al kyl at ed

5 wherein

R, R’ and R” independently one of the others denote H, linear or branched
C1-Cas-alkyl, C1-Cas-cyclic alkyl, C;-Cas-alkaryl or Cg-Cas-aryl or Cg-Cas-
aryl-oxy,

10
for example

diphenylcarbonate, butylphenyl-phenylcarbonate, di-butylphenylcarbonate,
isobutylphenyl-phenylcarbonate, di-isobutylphenylcarbonate, tert-

15  butylphenyl-phenylcarbonate, di-tert-butylphenylcarbonate, n-
pentylphenyl-phenylcarbonate, di-(n-pentylphenyl)carbonate, n-
hexylphenyl-phenylcarbonate, di-(n-hexylphenyl)carbonate,
cyclohexylphenyl-phenylcarbonate, di-cyclohexylphenylcarbonate,
phenylphenol-phenylcarbonate, di-phenylphenolcarbonate, isooctylphenyl-

20 phenylcarbonate, di-isooctylphenylcarbonate, n-nonylphenyl-
phenylcarbonate, di-(n-nonylphenyl)carbonate, cumylphenyl-
phenylcarbonate, di-cumylphenylcarbonate, naphthylphenyl-
phenylcarbonate, di-naphthylphenylcarbonate, di-tert-butylphenyl-
phenylcarbonate, di-(di-tert-butylphenyl)carbonate, dicumylphenyl-

25 phenylcarbonate, di-(dicumylphenyl)carbonate, 4-phenoxyphenyl-
phenylcarbonate, di-(4-phenoxyphenyl)carbonate, 3-pentadecylphenyl-



and ring-hal ogenat ed conpounds thereof, and also a, w 20 bis(hydroxyphenyl)
pol ysi |, oxanes. Preferred di phenols are for exanple 4,4'-dihydroxybiprfﬁyd
(DOD), 2, 2-bis(4-hydroxyphenyl) propane (bisphenol A), 2006
1, 1- bi s(4- hydroxyphenyl )- 3, 3,5-trinet hylf2cycl ohexane (bi sphenol TM),

1, 1- bi s(4- hydr oxyphenyl 25 cycl ohexane, 2, 4-bi s(4-hydroxyphenyl)-2-net hyl
butane, 1, 1-bis(4- hydroxyphenyl)-1-phenyl ethane, .

%, % Ei sE g ?Z dLmaethmd %d)r)at{ag di;@%wna?ad:ygpﬁmnd)eafbﬁnat% trityllphl\c/e)nyl-

, 3- bi s[ 2- (4- roxyphen -2-pro enzene i spheno :
2, 2- bi s( 3- met H{hefwl E‘P'Z&?pﬂbﬁﬁ'&'?%ﬁ%ﬁ%h@?a@; 2- bi s(3-chl oro-4 hydr oxyphenyl)
propane, bis(3,5-dinethyl-4-hydroxyphenyl) nethane, 2,2- 30
bi s( 3, 5-di et hyl - 4- hydr oxyphenyl ) propane, bis(3,5-dinethyl-4-
hydr oxyphenyl )prefaréblye, 2, 4- bi s( 3, 5-di et hyl - 4- hydr oxyphenyl ) - 2- met hyl 12
APR 2006 - 13 butane, 2, 2-bis(3,5-dichloro-4-hydroxyphenyl) propane and
2,2-bis(3,%9 dibrono-4-hydroxyphenyl) propane. Particularly preferred

di phenol s are & 50l / @pane (bi sphenol A),
1, 3- bi s[ 2- (4- @Q'ﬁ‘%‘i@%ﬁ@h@?&%ﬁgﬁ%eﬁﬁ%éh%ﬂggﬁ’@@p%m&M ,

2, 2- bi s( 3, 5- di betyiphienyicasbibmate, phemylphenpl-phemgdcarbonate, di-

1, 1- bi s(4- hydroxyphenyl)-1- phenyl ethane, 2,2-bis(3, 5-dichloro-4-

hydr oxyphenyl )p"ﬂ%/’@ﬂ}ﬁ'f%‘,o)'%ﬁ@gﬁ?t@( 99@¥&%§Pﬁlné3%ﬁﬁﬂié’ﬁﬁ?tﬁhghyl ) propane,

1, 1- bi s(4- hydr exane and 1, 1- bi s(4-hydroxyphenyl)-3,3,5 10
trimethyl cyc|§ﬁ2'§ﬁgw%?§%ﬁ‘éﬁ% TMC). The di phenols may be used both al one
and in cori@ nation with one

and particularly preferably for diphenylcarbonate.

Diphenols for polycarbonates of this type may for example be
hydroquinone, resorcinol, dihydroxy biphenyls, bis(hydroxyphenyl)

15  alkanes, bis(hydroxyphenyl) cycloalkanes, bis(hydroxyphenyl) sulfides,
bis(hydroxyphenyl) ethers, bis(hydroxyphenyl) ketones,
bis(hydroxyphenyl) sulfones, bis(hydroxyphenyl) sulfoxides, a,o’-
bis(hydroxyphenyl) diisopropyl benzenes, as well as ring-alkylated
and ring-halogenated compounds thereof, and also o,®-

20 bis(hydroxyphenyl) polysiloxanes.

Preferred diphenols are for example 4,4’-dihydroxybiphenyl (DOD),
2,2-bis(4-hydroxyphenyl) propane (bisphenol A), 1,1-bis(4-hydroxyphenyl)-
3,3,5-trimethyl cyclohexane (bisphenol TMC), 1,1-bis(4-hydroxyphenyl

25 cyclohexane, 2,4-bis(4-hydroxyphenyl)-2-methyl butane, 1,1-bis(4-
hydroxyphenyl)-1-phenyl ethane, 1,1-bis(4-hydroxyphenyl)-p-diisopropyl
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-

30 bis(3,5-dimethyl-4-hydroxyphenyl) propane, bis(3,5-dimethyl-4-
hydroxyphenyl) sulfone, 2,4-bis(3,5-dimethyl-4-hydroxyphenyl)-2-methyl



anot her and thus yield hormopol ycar bonat es or copol ycarbonates. The

di phenols are known fromthe literature or nay be produced by net hocﬁ Alp‘ﬁ 2006
known fromthe literature (see e.g. H J. Buysch et al., Ul mnn's

Encycl opedi a of Industrial Chem stry, VCf3- New York, 1991, 5t' Ed., Vol.

19, p. 348). Small quantities, preferably quantities of between 0.05 and 20
2.0 nol% relative to the noles of the di phenols used, of trifunctional or

pol yfuncti 0naIbutemmm‘m@%(maﬂdmhromauhwrowmyh@mpmé Bnée,2bigf®/5e  phenolic
hydr oxyl groups as so-call ed branching agents, may al so addltlonally be

used. Some of diffeMAARYIFIYPREDYNGIeRAE or nore phenolic hydroxyl groups
that nay be used are for exanpl e phloroglucinol, 25

4, 6-di nethyl-2,4,6-tri (4-hydroxyphenyl)-hept-2-ene, 4,6-dinethyl-2,4,6-

tri (4- hydr oxypheny|Bartiewlaey preférréd diphenols Jawlfromxahmlw)z-bs(mene 1,1,1-
tri(4- hydroxyphenyl) et hane, tri(4-hydrox phenyl phe met hane, 2, 2

bi s[ 4, 4- bi 8( 4-hyderoRPen¥h PF?D%M }/) ﬁyaTQOxyphenyl

i sopropyl) ph I henol, 2 30
(4- hydr oxyphesﬁ?&))y”zgﬁrgz‘%l ﬁsﬁﬁéoxy én’yl @E%géﬂe Lé@?’ﬁ%%hy@r oxyphenyl

i sopropyl) phergpanert, ﬂ\iﬁls(némm'd»wprven&t)41dphambthaﬁﬁ 1232 Bis(3,51dichidrb-4006 - 14
hydr oxyphenyl |sopropyl) enoxy]_ net hane, tetra(4-hydroxyphenyl) nethane

and 1, 4- bi s{4' yﬂrowm@ayampa%@n%bJS(%érwyrom@ﬁzayﬂfoxmh%wlmgaame

b h

e e L o0 HRERLOAt 8 L Bie R ook e3 g0
10 trimethyl cyclohexane (bisphenol TMC).

The diphenols may be used both alone and in combination with one
another and thus yield homopolycarbonates or copolycarbonates. The
diphenols are known from the literature or may be produced by methods

15 known from the literature (see e.g. H. J. Buysch et al., Ullmann’s
Encyclopedia of Industrial Chemistry, VCH, New York, 1991, 5" Ed., Vol.
19, p. 348).

Small quantities, preferably quantities of between 0.05 and

20 2.0 mol%, relative to the moles of the diphenols used, of trifunctional or
polyfunctional compounds, in particular those having three or more
phenolic hydroxyl groups as so-called branching agents, may also
additionally be used. Some of the compounds having three or more
phenolic hydroxyl groups that may be used are for example phloroglucinol,

25 4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)-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, tri(4-hydroxyphenyl) phenyl methane, 2,2-
bis[4,4-bis(4-hydroxyphenyl) cyclohexyl] propane, 2,4-bis(4-hydroxyphenyl
isopropyl) phenol, 2,6-bis(2-hydroxy-5'-methyl benzyl)-4-methyl phenol, 2-

30 (4-hydroxyphenyl)-2-(3,4-dihydroxyphenyl) propane, hexa[4-(4-
hydroxyphenyl isopropyl) phenyl] orthoterephthalic acid ester, tetra[4-(4-



0X0- 2, 3-di hydroi ndol e. The 0.05 to 2 nol% relative to di phenols used, of
branching agents that may optionally additionally be used may either @f

i ntroduced into the 10 aqueous al kal i ne phase together with the dihH%A 406
t hemsel ves and the nol ecul ar wei ght regy4ators according to the invention
or added prior to phosgenation, dissolved in an organic solvent. The
aromati ¢ pol ycarbonates according to the present invention-15 have

wei ght - aver aghydrdxgphenyl isepropyly phehbxy] ehethanhe cietiay4-hgdraxgphenyl) on

chromat ography and cal i bration, with pol ystyrene standard) of between 5,000
and 200,000, predharasng Latisdnd rahyddtihesyb snethitbentanceul arly
preferably between 15,000 and 40,000. 20 The (viscosity nunber) relative
solution viscosities are accordingly between 1.10 and 1.60, neasured in

met ;1yl enle chl ori de Gl;)taebpgssiblel maacﬂiingagen’;]swarbcdeihymbhybamimbd:idri de at
23C). Pol yester carbonates according to e.invention are those made up 25
of at |eas?P oRA@Mgs IQYaQU"F@&&“dgrﬁ? SrRisEemethvirdeydroxyPhenyl-4ind

carboni ¢ aci d., S ke i c dicarboxylic acids are for exanple
or t hopht halicox§?’§%®rg|fo|@tazéélic acid, isophthalic acid, tert.-butyl

i sophthalic acid, 3,3'I30 di phenyl di carboxylic acid, 4,4'-diphenyl ether
3. 4 - bensophenone diis-pBBI91A BoLei laths taipHaists e of branching agents
2, 2- bi s(4- car Ry RBEBBtibNANPEddGondlly BELER miyRiifRY beARGGuédPinto the
10 aqueous alkaline phase together with the diphenols themselves and the
molecular weight regulators according to the invention or added prior to
phosgenation, dissolved in an organic solvent.

The aromatic polycarbonates according to the present invention
15 have weight-average molecular weights M,, (determined by gel permeation
chromatography and calibration with polystyrene standard) of between
5,000 and 200,000, preferably between 10,000 and 80,000 and particularly
preferably between 15,000 and 40,000.

20 The (viscosity number) relative solution viscosities are accordingly
between 1.10 and 1.60, measured in methylene chloride (0.5 g
polycarbonate in 100 ml methylene chloride at 23°C).

Polyester carbonates according to the invention are those made up
25 of at least one diphenol, at least one aromatic dicarboxylic acid and
carbonic acid.

Suitable aromatic dicarboxylic acids are for example orthophthalic
acid, terephthalic acid, isophthalic acid, tert.-butyl isophthalic acid, 3,3'-
30 diphenyl dicarboxylic acid, 4,4’-diphenyl ether dicarboxylic acid, 4,4'-
diphenyl sulfone dicarboxylic acid, 3,4’-benzophenone dicarboxylic acid,



di carboxylic acid. O the aromatic dicarboxylic acids, terephthalic acid
and/or 5 isophthalic acid are particularly preferably used. Suitablg

di phenol s are those specified above for pol ycarbonate production. TM@APRZMS
carbonic acid may be incorporated into t g pol yester carbonates either via
phosgene or via di phenyl carbonate, depending on 10 which production nethod
Is selected , in other words depending on hether interfaci.al

pol ycondensat i }|q;sbth%r dﬁ&ﬁ, I jester

carbonate pro ugtt?%nr@]tho n?@??ﬂ)éerﬁséjﬁﬂﬂn?ﬂﬂ roma |"f:‘8 |éé)g'|’ oxyI ic acids;

t hey are eit haticarbbxyliceacids ar omatic di carboxylic acid dichlorides in the

I nterfacial polycondensation process or as dicarboxylic acid diesters in the
melt interesterification process. The pol yester carbonat es according to the
| nvention are produsfhe BnfiiciieABoRIRMAL erdBRifMISacid Bngirer vor ds as

al ready nentioned by the mterfamaP% cori tlon process or by the nelt
i nt er est er i5f i cisbpluthalipacidere particulgpdy p@d&mblyuaasdnbnat es accord| ng to the

i nvention may be linear 25 or branched by known neans. The aromatic

pol yester carbonates according to the present invention have average

wei ght - aver age ol e§|h'ii le dY“ﬁie%issaM’th?g'tsﬁé&tlé‘&Qb Ve?cﬁjl Ghatan

chromat ography with olystyrene call prefera ween 10, 000 and
250, 000. 30 meodubtmsn (Tate carbbnmaadmbn'fayd)ejmcbq)dratedrlntwmecpdlyestelboxyI ate
units in the g L(\;ester ar bonat es accord| g, to the invention is preferably
95:5 to arbonates either via phosgene or via di henyl carbonate, depending on

10  which production method is selected , in other words depending on hether
interfacial polycondensation or melt interesterification is used for polyester
carbonate production.

The same applies to the aromatic dicarboxylic acids; they are either
15 used as aromatic dicarboxylic acid dichlorides in the interfacial
polycondensation process or as dicarboxylic acid diesters in the meit
interesterification process.

The polyester carbonates according to the invention are produced
20 by known production methods, in other words as already mentioned by the

interfacial polycondensation process or by the melt interesterification
process.

The polyester carbonates according to the invention may be linear
25 or branched by known means. The aromatic polyester carbonates
according to the present invention have average weight-average molecular
weights My, (determined by gel permeation chromatography with
polystyrene calibration) preferably between 10,000 and 250,000.

30 The molar ratio of carbonate units to aromatic dicarboxylate units in
the polyester carbonates according to the invention is preferably 95:5 to



12 APR 2006 -16 5:95 particularly preferably 90:10 to 10: 90, very
particularly preferably 80:10 to 20:80, especially 60:40 to 40:60,1qu@?mK
50:50. In the case of the polyesters (4) according to the invention S
5 either 0 or 1. Aromatic polyesters accpgding to the invention are those
derived fromat |east one di phenol and at | east one aromatic dicarboxylic
acid. 10 Suitable diphenols and dicarboxylic acids are those cited above for

pol yester car lgeg@pm@u@ﬁygrefyaabm% ) 70:00 nﬂm&ﬁ&n&nwg%@bw to the

i nvention are produced by known  production ods (see e

Kunst st of f - Ha88E\kle, 20580, es\peqlally 0:46 t546:68; idsally 50 I-Hanser Verl ag,
Muni ch, 1973). The aromatic pol yesters according to the invention nay be
linear or they may be branched by known neans. 20 The aromatic polyesters

according to the iy éfde 6Rthe polRistare 4)«@c@ckran1g\/t@rtnsm\rém@ﬁut'aws wei ghts Mwv
(determ ned by the light scattering mnethod) preferably between 25,000 and

70, 000; thPs GdheEaQ@D ds to degrees of polynerisation "p" in fornmula (4) of
80 to 270, whereby " =1, "y"=Oand z = 1. 25 The quantity of nonophenol s
according to the invention having forrmula (1) to be used in producing the

pol ycar bonat es, polAtematic po%st&ﬁ%fcéérdhﬁg PiheaRvSitoreaiethes@ defiged he
i nvention is betmeen 0.5 nol %

from at least one dlphenol and at least one aromatic dicarboxylic acid.

10 -~ Suitable diphenols and dicarboxylic acids are those cited above for
polyester carbonate production.

The aromatic polyesters according to the invention are produced by
known production methods (see e.g. Kunststoff-Handbuch, Vol. VIli, p.
15 695 et seq., Carl-Hanser-Verlag, Munich, 1973).

The aromatic polyesters according to the invention may be linear or
they may be branched by known means.

20 The aromatic polyesters according to the invention have average
weight-average molecular weights My (determined by the light scattering
method) preferably between 25,000 and 70,000; this corresponds to
degrees of polymerisation “p” in formula (4) of 80 to 270, whereby “xX" =1,

‘“v"=0andz=1.
25
The quantity of monophenols according to the invention having
formula (1) to be used in producing the polycarbonates, polyester
carbonates or polyesters according to the invention is between 0.5 mol%
and 8 mol%, preferably between 2 mol% and 6 mol%, relative to the
30 diphenols used in each case.



and 8 nol % preferably between 2 nol % and 6 nmol % relative to the 30

di phenol s used in each case. 12 APR 2006 -17 The conventi onal nnnophgﬂghg
such as for exanple phenol, 4-alkyl phenols and 4-cunyl phenol are Hlk
as additional chain terninators. The preggnt invention therefore also

provi des a process for the 5 production of the polycarbonates, polyester
carbonates or polyesters according to the invention from diphenol s,

nonophenol s, car borihe dHventioRalirMehdpHRsholsUdH asifaraxaepIé iphensl, dél livatives
according to process conditions known per se, characterised in tha

nonophenol s h#englstand 4-rcumwpaeoql)ar9rséntablec98a@d®h@ai chaimtefainaters. n
quantities of 0.5 nol%to 10 8 nol % preferably 2 nol%to 6 nol% relative
in each case to noles of diphenols, whereby up to 50 nol %t her eof,

preferably up to 25’H@d)r‘ésenfmi/@lﬁtﬁdﬁtheﬁef@?@EIs@Eiﬁ@wH@sbf‘;ﬁob@é@forw@ntlty of
chain termnators, repl aced by ot her nonophenols. 15 If the

interfaci ap pcﬂf'?@'dﬁMathem'WﬁM% Jalyaster gatboratas @r polyesterst or s havi ng

e ourt bl o SO Hhe Brattat i QRhshdls, HBhoaflin GrbShisHRE T or it a
(1) are for ewmbﬁvé@éﬁdflbﬁﬂﬁsa%)@hc@@ld d&NaﬁV@@éBé’&ﬂﬁ\gWo @@@é_@g\i trile as
well as m xtures of these solvents. 20 The invention al so Erow des the

pol ycar bonat esongiiopsnewn pelr & cheeactensedioithaisnenephenals having thg t he
process accor %Hﬁul‘a%s QFe used as chain terminators in quantities of 0.5 mol% to

10 8 mol%, preferably 2 mol% to 6 mol%, relative in each case to moles of
diphenols, whereby up to 50 mol% thereof, preferably up to 25 moi%,
relative in each case to the total quantity of chain terminators, may be
replaced by other monophenoils.

156 If the interfacial polycondensation process is used, the chain
terminators having formula (1) may be added in solution before, during or
after phosgenation. The suitable solvents for dissolving the chain
terminators having formula (1) are for example methylene chloride,

chlorobenzene or acetonitrile as well as mixtures of these solvents.

20
The invention also provides the polycarbonates, polyester
carbonates and polyesters obtainable by the process according to the
invention.
25 Diphenols for producing the polycarbonates, polyester carbonates

and polyesters according to the invention may also be polymers or
condensates with phenolic terminal groups, such that polycarbonates or
polyester carbonates or polyesters having block structures are also
included according to the invention.

30



I nvention. 25 Di phenols for producing the pol ycarbonates, polyester
carbonates and polyesters according to the invention may al so be palyners
or condensates with phenolic term nal groups, such that polycar bondtzegﬁ‘ﬁozrﬂUE
‘pol yester carbonates or polyesters havi pggbl ock structures are al so

I ncl uded according to the invention. 30 12 APR 2006 -18 The pol ycarbonat es,
pol yester carbonates and pol yesters according to the invention nay be

wor ked up by known TreastiyctitBo4tas SsaipestePcadoAtiEscardgoIfaiers htSorigdi NY
conpositions that may be used for preparing a variety of nolded parts by

extrusi on or fafhecinventiemayrhe wodredsupkykpown mearsand piocasseditposi ti ons

may further i r ' C or _ofher aromatic

pol yester car @ﬁ#j&?ﬁ%ﬂﬁﬁe@ﬁ?ﬁ@&"g%@hﬁ@@%{%ﬁbg@w@pg{e tﬁﬁc{{(} r, the nol ding
conposi tions paparity] aldaridy cfenasd ipans|byasidhisioresr infictibRehsidig, férecogni zed
utility. Conventional additfives for these thernoplastics, such as fillers,
UV stabilPzeexampieit stabilizers, antistatic agents and pigments may al so
be added to the polycarbonates, polyester carbonates and pol yesters 15
according to the invention in the conventional quantities; the denoul ding

behavi or, flow progieskesholdiy Smpdsititns BalyFuAREEinERIdeRhéOaRIMatica! so be

i nproved by the addition of external nold rel ease agents, flow control
polycarbonates and/or other aromatic polyester carbonates and/or other
aromatic polyesters. Further, the molding compositions may include

10  conventional additives for their art-recognized utility.

Conventional additives for these thermoplastics, such as fillers, UV
stabilizers, heat stabilizers, antistatic agents and pigments may also be
added to the polycarbonates, polyester carbonates and polyesters

15 according to the invention in the conventional quantities; the demoulding
behavior, flow properties and/or flame resistance may optionally also be
improved by the addition of external mold release agents, flow control
agents and/or flame retardants (e.g. alkyl and aryl phosphites,
phosphates, phosphanes, low-molecular carboxylic acid esters, halo

20 compounds, salts, chalk, silica flour, glass and carbon fibers, pigments
and combinations thereof. Such compounds are described e.g. in
WQ99/55772, p. 15-25 and in “Plastics Additives”, R. Gachter and H.
Muiller, Hanser Publishers 1983).

25 Once processed into molded parts/extrudates of any type, the
polycarbonates, polyester carbonates and polyesters according to the
invention, optionally blended with other thermoplastics and/or conventional
additives, may be used wherever known polycarbonates, polyester
carbonates and polyesters are already used. Their range of properties also

30 makes them particularly suitable as substrate materials for optical data
storage media such as e.g. CDs, CD-Rs, DVDs or DVD-Rs, but they may



agents and/or flanme retardants (e.g. alkyl and aryl phosphites, phosphates,
phosphanes, | ow nol ecul ar carboxylic acid esters, halo 20 conpounds, @?lts
chal k, silica flour, glass and carbon fibers, pignents and conbi nat“oﬁ 2006
t hereof . Such compounds are described e_¢g9-in W99/55772, p. 15-25 and in
"Plastics Additives", R Gachter and H MIller, Hanser Publishers 1983). 25
Once processed into nol ded parts/extrudates of any type, the

pol ycar bonat elscoioé viesd for edainisle saimand theleetrical Se¢tof Gistndllings inhe
i nvention, optiopally blended with other thernoplastics and/or _conventi onal

additives, mayebiclesenstiictionand agmeheets frcoyeroindhesafetyispetarePtherar bonat es

d I . ' ' . . k
Chem par; cul DORSBIEPOBRRONE RS the BooahiMes acRSR 6B Yot erEE OF 2 e
medi a such as fe. g. Safsty dsRWhiENVBskrowrPidb&aeeded iri hrenymEad 8f APR 2006 - 19

al so be used for exanple as filnms in the electrical sector, as noldings in
vehi cl e cofst ruct i duildingsavehigles@ndraifcrafh\andsas Misprefos helpetssect or. Ot her

possi bl e appl izcat Qm%ﬂ@?’w&'ml%@@tbﬁer@%g?‘?ﬁ‘sﬁg’%&m 3 864 Iygﬂsnvent ion are:

1. Safety gl ass, nown to ny areas o bui | di ngs,

vehi cl es and &@.r cr #roduetich efstranshadent isheetfseimparticular twihowlalt shestsoforbl ow
nol dings (see e.g. US patent 2 964 794). 3. Production of transl ucent
sheets, in particulex@npig fergavering duildings such asastatiens, greenipiises @Bui | di ngs

such as stations, Qibﬁﬁﬁé]ﬂ’rﬁglﬁatiﬁﬂg. lighting installations.
10 4.  For producing traffic light housings or road signs.
5. For producing foams (see e.g. DE-A 1 031 507).
6. For producing threads and wires (see e.g. DE-A 1 137 167 and DE-

A 1785 137).
7. As translucent plastics containing glass fibres for lighting
15 applications (see e.g. DE-A 1 554 020).
8. For producing precision injection moldings, such as e.g. lens

holders. Glass fibers optionally also containing around 1-10 wt.%
MoS,, relative to the total weight, are used here.
9. For producing optical device components, in particular lenses for
20 photographic and film cameras (see e.g. DE-A 2 701 173).
10.  As light carriers, in particular as optical cables (see e.g. EP-A
0 089 801).
11.  As electrical insulating materials for electrical cables and for
connector shells and plug-type connectors.
25 12.  As supports for organic light-dependent resistors.
13.  For producing lamps, e.g. headlamps or diffusers.
14.  For medical applications, e.g. oxygenators, dialysis machines.
15.  For food applications, such as e.g. bottles, crockery and chocolate
molds.
30 16. For applications in the automotive sector, e.g. in areas in contact
with fuels and lubricants.



10 4." For producing traffic Iight housings or road signs. 5. For producing
f oans (see e.g. DE-A 1 031 507). 6. For producing threads and wires (13ePR 7006
e.g. DE-A 1 137 167 and DE- A 1 785 137). 7. As translucent plastics
containing glass fibres for lighting 15oppplications (see e.g. DE-A 1 554
020). 8. For producing precision injection noldings, such as e.g. lens

hol ders. A ass fibers optionally also containing around 1-10 w.% MS2,

rel ative to theytotphr s articRsestEss BYY. 8lalém podés.pr oduci ng optical device
conponents, in particular |enses for 20 photographic and film caneras (see

e.g. DE-A 2 7018.173For hausehold goods such aseq. kitehgmsinks @ndrletierboges.cal cabl es

EP- 008 I ls f
ot i oal canl%s b aysitds, shin B by abRicl G RO BB nect ors. 25 12
As supports fozoor QbedixdlbﬁWfE%ﬂ@'mﬁ@tpérﬁéuléﬂpfsﬁl-fouléi” For producing | anps,

e.g. headl anps_or diffusers For nmedi cal applications, e.g. oxygenators,
di al ysi s ndchi Abs. Rmductionodontiepslatastarage, such as e.g. bottles, crockery

and chocol ate 20! Ipregtiyhf ot FEIARBhARE bh3ltad Wi TReRIRTRgnas™ - © o
against perfume, aftershave and skin perspiration.
23. Network interface devices.
24. Transparent washing machines - washing machine doors with
10 - improved resistance against detergent solution.
25. Goggles, optical lenses for glasses.
26. Lamp housings for kitchen equipment with improved resistance
against cooking vapor or oil vapor. |
27 Packaging foils for pharmaceuticals.
156 28. Chip-boxes and chip.

29. For other applications, such as e.g. stable doors or animal cages.

This applicatioh also provides the molded parts and extrudates
produced from the polymers according to the invention.
20
EXAMPLES
Example 1

Preparation of 1,3-bis(tert.-butyl dimethylsilyl)-5-(tert.-butyl dimethyl siloxy)
25 isophthalate

41.9 g (0.23 mol) 5-hydroxyisophthalic acid and 94.0 g (1.38 mol)
imidazole are dissolved in 400 ml N,N-dimethyl formamide under an argon
atmosphere in a flask topped with a reflux condenser. A solution of 139.8 g

30 (0.932 mol) tert.-butyl dimethyi silyl chloride in 765 mi N,N-dimethyl
formamide is added dropwise to this solution. This mixture is heated to



17. For sports articles, such as e.g. slalompoles. 18. For househol d goods
such as e.g. kitchen sinks and | etterboxes. 19. For housings, such as e.g.
el ectrjcal distribution cabinets. 20. Production of plastic fil s, 7 APR 2006
particularly ski-foils. 5 21. Production of optical data storage. 2%.
Production of cellular phone housings w-2h i nproved resistance against
perfunme, aftershave and skin perspiration. 23. Network interface devices.

24. Transparent washi ng machi nes - washi ng machi ne doors wwth 10 i nproved
resi stance agai/net Aftet gﬂ $emurs theireastion 3 coaled gindthe gisecipitatedeerystalst or

gl asses. 26. La ousj ngs for.kitchen ui A i th i npLov resi stance
agai nst cooki ﬁ$g°q€‘§ &ndoqlggqugggbgﬁexgaeggﬁg%q?cﬁlgalwg%trgut%qlnbﬁgylrélg uticals.
15 28. Chi p- benrsridend hyardlysetPwith @5 Rf RAOHAME SALfiGHE washdd dfth valer st abl e
doors or aninmal cages. "This application also provides the nolded parts and

extrudates prandudriag overmagresiomysuifate. Aftesdaying under high vactium arwhitzo
EXAMPLES Example,1l Pre I-0N -bis(tert: butyl
di net hyl si Pyl )3;"@‘-’(?'5‘?{".[)5?@@%337!)%%@%% siloxy) 25 isophthalate 41.9 g (0. 23
mol )  5- hydr oxyHsQRIKE (400 MHC Icb@rys 848.96 &, (1H)38. 7009, 2H), 1.03 (s, 18H),

0.99 (s, 9H), 0.39 (s, 12H), 0.12 (s, 6H).

Example 2
10

Preparation of 5-(tert.-butyl dimethyl siloxy) isophthalic acid

100.7 g (0.191 mol) 1,3-bis(tert.-butyl dimethyl silyl)-5-(tert.-butyl
dimethyl siloxy) isophthalate are dissolved in a mixture of 400 ml THF,

15 1200 ml glacial acetic acid and 400 ml water in a 4-litre flask. The solution
is stirred for 3 hours. The solution is diluted with water and cooled to 0°C,
whereupon crystals are precipitated. These are removed by filtration and
dried under high vacuum (43.6 g, 77.0 %).

'H-NMR (400 MHz, CDCl5) 6 = 12.9 (s, 2H), 8.22 (s, 1H), 7.52 (s, 2H),

20 0.97 (s, 9H), 0.22 (s, 6H).

Example 3

Preparation of 5-(tert.-butyl dimethyl siloxy) isophthalic acid dichloride
25
43.6 g (0.1471 mol) 5-(tert.-butyl dimethyl siloxy) isophthalic acid
are placed under argon in a 1-litre flask topped with a reflux condenser.
335 mi thionyl chloride are added dropwise. The mixture is heated to 75°C.
After 10.5 hours the remaining thionyl chloride is removed by distillation
30 under reduced pressure. A brown oil is obtained (7.29 g, 64.1 %).



I m dazol e are dissolved in 400 mM N, N-di net hyl formam de under an argon

at nosphere in a flask topped with a reflux condenser. A solution of 139.8 g
30 (0.932 nol) tert.-butyl dinethyl silyl chloride in 765 m N, N-dil peiPRY006
formam de is added dropwi se to this soluppon. This mxture is heated to 12
APR 2006 -21 57C. After 11.5 hours the reaction is cooled and the
precipitated crystals isolated and di ssolved in n-hexane. .The resi dual

tert.-butyl di'seNIR (400 MHz, GDOL] sle 8,95y dna), yees(sviH), 9.00 & bagH.  The

solution is washed with water and dried over magnesium sul fate. "After

dryi ng under H.g88 (s.fddum a white 5 solid remains (100.7 g, 83.4 9. 'H NWR
(400 MHz, CDCI3) S =8.26 (s, 1 H, 7.70 (s, 2H), 1.03 (s, 18H, 0.99 (s,
9H), 0.39 (s, 12H), 0.12 (s, 6H). Exanple 2 10 Preparation of 5-(tert.-butyl

di met hyl sil oxgarhgledt halic acid 100.7 g (0.191 nol) 1,3-bis(tert.-butyl
di et hyl silyl )-5-§tert .-butyl dinmethyl siloxy) isophthal ate are di ssol ved
in a mxtudPe of 400 M THF, 15 1200 ml gl acial acetic acid and 400 nl water

o)kt  VRBBrR o P B3en Budh b et B e iSh £ e
These are renmygghtAyldie! tration and dried under high vacuum (43.6 g, 77.0
% . 'H NWR (400 MHz, CDCI3) S = 12.9 (s, 2H), 8.22 (s, 1H), 7.52 (s, 2H),
20 0.97 (s, 9H), 0.22 (s, 6H).
7.88 g (52.5 mmol) p-tert.-butyl phenol, 150 ml dichloromethane
10 and 45 ml pyridine are placed under argon in a 500-ml flask. 7.29 g
(21.9 mmol) 5-(tert.-butyl dimethyl siloxy) isophthalic acid dichloride
dissolved in 25 ml dichloromethane are slowly dropped into this mixture.
The solution is stirred for 6 hours at room temperature. The solution is
concentrated to small volume and the residue taken up in
15 dichloromethane. The solution is washed with 200 ml 1 M NaOH, 200 mli
1 M HCI, 400 ml saturated NaCl
solution and then once more with water and dried over MgSQO,. After
removing the solvent under vacuum the product is obtained as a white
powder (9.2 g, 55.8 %).
20 'H-NMR (400 MHz, CDCl3) & = 8.44 (s, 1H), 7.79 (s, 2H), 7.35 (d, 4H),
1.23 (s, 18H), 1.18 (s, 9H).

Example 5
25 Preparation of 1,3-bis(p-tert.-butyl phenyl)-5-hydroxyisophthalate

9.20 g (16.43 mmol) 1,3-bis(p-tert.-butyl phenol)-5-(tert.-butyl
dimethyl siloxy) isophthalate, 175 ml acetone and 25 ml 1 M HCl are
poured into a 500-ml flask topped with a reflux condenser. The solution is

30 stirred for 9 hours at 50°C and for 3 days at room temperature. Acetone
and water are then removed under vacuum. The residue is dissolved in



Exanple 3 Preparation of 5-(tert.-butyl dinethyl siloxy) isophthalic acid
dichloride 25 43.6 g (0.1471 nol) 5-(tert. -butyl di met hyl sil oxy)

i sophthalic acid are placed under argon in a 1-litre flask topped V\HH\P%ZUUE
reflux condenser. 335 m thionyl chlorigdg. are added dropwi se. The m xture
Is heated to 75C. After 10.5 hours the remaining thionyl chloride is

renoved by distillation 30 under reduced pressure. A brown.oil is obtained
(7.29 g, 64. 14‘(ﬁ()mll&cﬁBPor%@ﬂ@ne2&|§-Wa|§N8dM@p400Jﬁﬂ Ne&Psdlutdnarid then(s. 1 H),
7.84 (s, 2H), 1.02 (s, 9H), (s, 6H) anple 4 5 Preparation of

1, 3- bi s( paer t With4§0 nphneater. )ltlsquedrqvengSKm andthenyolatitel eomponertspht hal at e

788 9. (525 TRk hefl ek vaBY, TROSARe erbfels k@l LBIR 3B BrBe Yol )

5-(tert: butyland pretipithted dmw)soo&ﬁpﬁhbabn@ merehldaﬁdﬂ ahd d% glluﬁaefved in 25

m di chl oronet hane are slowy dropped into this m xture. e solution is

stirred fob 6 mdmw@cmmrtb@m@qm ebtained ama whitelaalidr(6i23 gc8mient rated to

ashed i th 200 NMIF AFRMEE otle 0 Rieed. 70 I 2B, TR ey " 1

7.25 (d, 4H), 1.35 (s, 18H).

Example 6
10

Preparation of 1,3-dibenzyl-5-(benzyloxy) isophthalate

5.01 g (27.5 mmol) 3-hydroxyisophthalic acid and 16.59 g (120
mmol) potassium carbonate are placed under argon in a flask. 80 mi N,N-
15  dimethyl formamide are added and 16.51 g (96.5 mmol) benzyl bromide
added dropwise to this solution at room temperature with stirring. It is then
heated to 57°C and stirred for a further 48 hours at this temperature. The
solution is then cooled and poured onto ice. It is extracted with ethyl
acetate. The organic phase is washed repeatedly with saturated NaCl
20 solution. The organic phase is dried over magnesium sulphate, filtered,
and the solvent removed under vacuum. A white solid re crystallized out of
ethyl acetate is obtained (5.2 g, 42 %, melting point: 95.7°C).
'H-NMR (400 MHz, CDCl3) & = 8.36 (s, 1H), 7.85 (s, 2H), 7.5-7.3 (m, 15H),
5.37 (s, 4H), 5.13 (s, 2H).

25
Example 7
Preparation of 1-benzyl oxyisophthalic acid
30 4.52 g (0.01 mol) 1,3-dibenzyl-5-(benzyloxy) isophthalate are added

to a mixture of 2.81 g (0.05 mol) potassium hydroxide, 33 ml THF and



solution and then once nore with water and dried over MgSO4. After renoving
t he sol vent under vacuumthe product is obtained as a white powder (9.2 g,
55.8 %9. 20 "H NWR (400 MHz, CDCI3) 8 =8.44 (s, 1 H), 7.79 (s, 2H), Z7Aﬁ(520[]5
(d, 4H), 1.23 (s, 18H), 1.18 (s, 9H) . Exanple 5 25 Preparation of

1, 3-bi s(pdert.-butyl phenyl)-5-hydroxyi s@ght halate 9.20 g (16.43 mol)
1,3-bis(p-tert.-butyl phenol)-5-(tert.-butyl dinethyl siloxy) isophthalate,
175 m acetone and 25 mMl 1 MHCI are poured into a 500-m ‘flask topped with
a refl ux condeésGml methandptefiuxed and sifredifor 14 tholirs. Theh@actioamikidfe nd for 3

days at roomt era Acet one ter | then renoved under vacuum
The residue |st i@LﬁPq W'@é"%ﬁi‘ﬁ%@@h\,\(aﬁ@,aﬁ b ltis repeatedyandractet. 1t is

vashed 1 4Q(iusrRfrRotHe GRRrO naSe rehBl i WBYEd aldurierd o

tile co renove er vacuum crude
product is taksfrtinugs with 2atet. Aftar deying ozerdmageesium stléateartd filtratié), the

n- hexane. After filtration and dryi under 5 high vacuum the product is
obt ai ned a® a Siyerd '%Eﬁmﬂv?cguﬂéergva nﬁi" reﬂl‘?lﬂﬂg(qlbé aken upagaying = 10. 5

(18 Prlg?oar ;t ?gné%'?lo ethE I-'Q’(Ijs-naafk?f\)'1e°r%’zty i%')%y sop {rrrlé?l gq‘ins.aedlﬁzpeougxarml °°
phases are amdulated with hydrochloric acid (pH = 1.5), whereupon a
white solid is precipitated out. The product is filtered off and dried under
high vacuum (2.05 g, 75 %).
10 'H-NMR (400 MHz, CDCl3) 5 = 8.22 (s, 1H), 7.78 (s, 2H), 7.45-7.33 (m,
5H), 5.16 (s, 2H).

Example 8

15  Preparation of 1,3-diphenyl-5-(benzyloxy) isophthalate
1.23 g (6 mmol) 1-benzyloxyisophthalic acid are dissolved in

18.44 g (155 mmol) thionyl chloride and refluxed under argon. On
completion of the generation of gas the excess thiony! chloride was
distilled off under vacuum. The remaining residue is dissolved in 10 mi

20 dichloromethane and slowly dropped into a mixture of 1.13 g (12 mmol)
phenol dissolved in 20 mi dichloromethane and 6 ml pyridine (113 mmol).
The reaction mixture is stirred for 24 hours at room temperature. It is
extracted once with 50 ml 1 N NaOH and three times with 50 ml saturated
NaCl solution. The organic phase is dried over magnesium sulfate, filtered,

25 and the solvent removed under vacuum. The product is dried at 40°C
under high vacuum (1.95 g, 92 %).
'H-NMR (400 MHz, CDCl,) 6 = 8.83 (s, 1H), 8.05 (s, 2H), 7.5-7.2 (m, 15H),
5.21 (s, 2H).



5.01-g (27.5 mmol ) 3-hydroxyi sophthalic acid and 16.59 g (120 nmmol)
pot assi um carbonate are placed under argon in a flask. 80 m N/ N 15 met bk
formani de are added and 16.51 g (96.5 mmol ) benzyl brom de added dropmnse
to this solution at roomtenperature withesstirring. It is then heated to
57C and stirred for a further 48 hours af“this tenperature. The solution is
then cool ed and poured onto ice. It is extracted wth ethyl. acetate. The
organi ¢ phase d repeatedly with saturated NaC 20 solution. The
organic phaseeEi% EQP over nmagnesi um sul phate, filtered, and the solvent
removed under vacuum A white solid re crystalllzed out of ethyl acetate is
obtained (5.2 g, 42 % I poi nt.: 95 70 . "H NWR (400 MHz, CDCI3) S =
8.36 (s, 1H), '%.eﬁgfé(t@nogeﬁ)-é g@nyl'g hthajate; (s 4H), 5.13 (s, 2H).
25 Exanple 7 Preparation of 1-benryl oxylsophthallc acid 30 4.52 g (0.01
nol ) 1, 3-di benzyl -5-(benzyl oxy) isophthalate are added to a m xture of 2.81
g (0. 05 mob) pot asst.eighBd mmoly 1 336|phibn§fll=E(lmntylb3(yf)\I§Bphﬂmiate2ake50 m
nethanol refluyxed and stirred for 14 hours, The rgactlon mxture is then

neutral i sed widissQlyedineSthin e agetate L8349 08 mymel peie 440 yokareraddasty  with
chloroform  Thg tﬂfs%?i}itibn%}?o%‘ﬁn gierFQHc’?h &g@ﬁqs‘ﬂﬁgﬁfﬂﬁeﬁ 8 H"?\%‘hrsf.ﬁrfeheg' Tes

with water. After over esium ate an tralon,
sol vent is remixtureusilteredeandithe Sidheenteemoned gindier vasudrak Arwhife powder i n
is obtained (1.1 g, 85 %).
10 'H-NMR (400 MHz, CDCl3) 8 = 10.25-10.15 (s, 1H), 8.33 (s, 1H), 7.83 (s,

2H), 7.45 (m, 4H), 7.31 (m, 2H), 7.25 (m, 4H).

Other phenols in a similar form can be obtained according to
examples 1 to 5 and 6 to 9 above:
15

Ex.
no.

Terminal group Structure Comment

1,3-bis(isooctyl phenyl)-
10 ( , ! phenyl) ‘Té\f White solid
5-hydroxyisophthalate /\-3(@/ W

1,3-bis[3,5-di-(tert.-butyl)

[s) (o}
11 phenyl}-5- I I White solid
hydroxyisophthalate

1,3-bis(p-cumyl phenyl)- ﬁ’é\ﬁ
12 P ¥l pheny) White solid
5-hydroxyisophthalate dg %




di chl oronet hane and shaken out with 1 N NaCOH. The combined aqueous phases
are acidulated with hydrochloric acid (pH = 1.5), whereupon a mhltf %9& &
is precipitated out. The product is filtered off and dried under 6 100
vacuum (2.05 g, 75 %9. 10 'H NWR (400 MHz, CDCI3) 6 = 8.22 (s, 1H), 7.78 (s,
2H), 7.45-7.33 (m 5H), 5.16 (s, 2H). Eggmple 8 15 Preparation of

1, 3-di phenyl -5- (benzyl oxy) isophthalate 1.23 g (5 muol)

1- benzyl oxyi sophthalic acid are dissolved in 18.44 g (155 'mmol) thionyl

chl oride and |ref.| bxed under argon. Onh conpletion of the gendration of |gas
the excess tHionyl chil&mmfnel giep distilled of Stiyslee vacuum [TBeMMeRAti i ng
residue is di|d¥%iVyed in 10 i 20 di chl or omet hane and slowy dropped intjo a
m xture of 1.[13 g|{(12 mmol) phenol pissolved 1n 20 n di chl dronet hane {and 6
m pyridine (113 pmol). The reactiohn nixtur is stirred for {24 hours gt

room t enper at|ur e. | N13-disyclastetyldéect ed once 1 om 1 N NaOH and three tfi mes
with 50 nl sdtl# af ﬁ}c) . %@ﬁﬁ% g on. gan c mphase is drilddil over
magnesi um sul|f at e c”nfy Cand Ivent pved under| vacuum The
product is drlied at 40C wunder high Ja dum (1. 9 92 % . 'H NWR (400 (MHz,

CDCI3) 6 = 8.183 ($. 1 H). 805 (s, 2H), 7572(m 15H) . 5.021 (s, 2H)|. 12
APR 2006 - 25 [Exanpl e 9

1,3-dicyclooctyl-5- o 0 )
14 Oil
hydroxy isophthalate °O

15 | oxycarbonyl) phenyl}-5- White solid

1,3-bis[3,5-(dipheny! oTé\fo
Y O\oj\? ?/LJQ
hydroxy isophthalate é o o CS

Example 16
3,5-di(4-methyl benzoyl) phenol

pale yellow solid



Preparation of 1, 3-diphenyl-5-hydroxyi sophthalate 5 1.65 g (3.9 mmol)

1, 3- di phenyl - 5- (benzyl oxy) isophthalate are dissolved in 50 m ethy]? APR 2006
acetate. 0.83'g (0.8 nmol) Pd/C (10 % are added to this solution under
nitrogen and hydrogen is introduced for _d7hours. The mxture is filtered
and the sol vent renoved under vacuum A white powder is obtained (1.1 g, 85
% . 10 '"H NWR (400 MHz, CDCI3) 8 = 10.25-10.15 (s, 1H), 8.33 (s, 1H), 7.83
(s, 2H), 7.4Ex@m?|él11)7, 7.3 (m 2H), 7.25 (m 4H). O her phenols in a

simlar formcan be obtained according to exanples 1 to 5 and 6 to 9 above:
15 Ex. Ter ni ndS-gHAdetrbutyt berzyhbrghancho. 1, 3- bi s(i sooctyl phenyl)-

105- hydr oxyi sopht hal ateWite solid H 111, 3-bis[3,5-di-(tert.-butyl) 1 Wite
solid phenyl]-5- hydroxyt'sophthal ate 1, 3-bis(p-cunyl phenyl)-

white solid

Example 18
3,5-diphenyl oxyphenol

~H

10 Example 19

Preparation of polycarbonate with branched terminal group

13,698 g (0.06 mol) 2,2-bis(4-hydroxyphenyl) propane and 5,280 g
15 NaOH (220 mol%, relative to bisphenol component) are dissolved in
220 ml water in a flask at room temperature under a nitrogen atmosphere.
1,003 g 1,3-diphenyl-5-hydroxy isophthalate (from Example 9) dissolved in
220 ml dichloromethane are added to this mixture. It is stirred for 15
minutes and then 0.08 ml (1 mol%) N-ethyl piperidine are added to this



12White solid 5-hydroxyi sophthalatell I | | 12 APR 2006 -26 Ex. Term nal
groupStructureComent no. 1, 3-dicyclodecyl-5-0 1 1301 hydroxy i sopRtyhgiRatyes
1, 3-dicyclooctyl-5-0 1 o 140 | hydroxy isophthalate H 1, 3-bis[ 3, 5-(di pheny
150xycar bonyl ) phenyl]-5-Wite solid hydpgxy isophthalate a Exanple 16
3, 5-di (4-met hyl benzoyl) phenol 5

mixture. 8.3 ml (200 mol%, relative to bisphenol component) phosgene are

introduced at room temperature and with vigorous stirring. The pH value is

maintained in the range from 12.5 to 13 during this process by making up

with dilute NaOH solution. Stirring is continued for a further 30 minutes. It

5 is then diluted with dichloromethane and the organic phase separated off.

After acidulating the organic phase with dilute hydrochloric acid it is

washed free from electrolytes with water. The polymer dissolved in the

organic phase is precipitated in methanol.

Yield: 14.8 g

10 My = 16240 g/mol
M, = 7830 g/mol
D =207

Comparative Example 20

15
The experiment was performed as described in Example 19.
Instead of 1,3-diphenyl-5-hydroxyisophthalate, tert.-butyl phenol was used
as chain terminator.
M. = 16630 g/mol
20 M, =7920 g/mol

D=2.09

Polycarbonate Zero shear- Molecular weight | Glass transition
rate viscosity | (g/mol) temperature
(Pa-s) (°C)
(at 270°C)

Example 19 182 Mw = 16240 142

M, = 7830
Comparative example | 216 M, = 16630 145
20 Mn = 7920




pal e yellow solid 12 APR 2006 -27 Exanple 17 3,5-di (4-tert.-butyl benzoyl)
phenol white solid 5 Exanple 18 3,5-di phenyl oxyphenol 10 Exanple 19 AP% 2006
Preparati on of polycarbonate with branched term nal group 13,698 g (0.06 '
mol ) 2, 2-bi s(4-hydroxyphenyl) propane ansgs,280 g 15 NaCH (220 mol %

rel atlve to bi sphenol conponent) are dissolved in 220 M water in a flask at
roomtenperature under a nitrogen atnosphere. 1,003 g

1, 3-di phenyl - 5- hydit@an he sedn frahithe t(aneOéBdi’éat'ﬁB{%tﬂ)arﬂélﬁ%ﬁtYMtical 220 m

di chl oronet hane are added to this m xture. is stirred for 15 mnutes and
t hen O. 08 m omla@lla@wmgbtmap@lvp@tmnateeamdm@dedhemwamtlgnmsm 2006 -28

m xture. 200 .m0l % rel.ative to bisphenol ent ene are
i nt roduced at n‘e&él%rgg%eeq/%?r&@egﬁ&a% \f'ﬁCQﬁ'tgd? 885npsa?'gBP Bollﬁ E ue is
nai nt ai ned i nhabpgrtargBufyl PREAA - ds tefmikal gkdidp?g this pr ocess by makl ng up
with dilute NaCOH solution. Stirring is continued for a further 30 m nutes.

It 5is then diluted with dichloronethane and the organi c phase separated
of f. Although the invention has been described in detail in the foregoing
for the purpose of illustration, it is to be understood that such detail is solely
for that purpose and that variations can be made therein by those skilled in
the art without departing from the spirit and scope of the invention except as

10 it may be limited by the claims.



After.acidulating the organic phase with dilute hydrochloric-acid it is
washed free fromelectrolytes with water. The pol yner dissolved in jlge R 2006
organi c phase is precipitated in nmethanol. Yield: 14.8 g 10 Mv= 162 %ﬁ/nzrg?
M = 7830 g/nol D = 2.07 Conparative Exanple 20 15 The experinment was
performed as described in Exanple 19. |Instead of

1, 3-di phenyl - 5- hydr oxyi sopht hal ate, tertzebutyl phenol was used as chain
termnator. Mv = 16630 g/nmol 20 Mh = 7920 g/nol D = 2.09 Pol ycar bonat eZero
shear - Mol ecul ar wei ghtd ass transition rate viscosity(g/nol)tenperature
(Pas) (O (at & Exanpl e 19182Mwv = 16240142 Wh = 7830 Conparative

exanpl e216Mv = 630145 20Mh = 7920 12 APR 2006
1. Use of phenols having the formula
RZ
Ra
X
R*
HO
RS
R' " X
6
; R
5
wherein

R', R?, R’ mutually independently stand for H, linear or branched C;-Cs
alkyl, Cl, or Br,
10
X can be a single bond or a divalent radical selected from the group

comprising -CQO;-, -0-, -CH;- and -CO-,

R*-R® mutually independently stand for H, linear or branched C,-C,s alkyl,

15 cyclic Cs-Cis alkyl, phenyl, phenyloxy, phenylcarboxy, benzyl,
benzyloxy, naphthyl or naphthyloxy, naphthylcarboxy radicals, for the

production of end group-modified polycarbonates and polyester

carbonates.

20 2. Polycarbonate or polyester carbonate containing at least one end group

having the formula



-29 It can be seen fromthe table above that with an al nost identical

nol ecul ar wei ght the pol ycarbonate according to the invention displays a
clearly reduced zero shear-rate viscosity in conparison to a pol ycarZbtARa)e
having tert.-butyl phenol as term nal group. 5 Although the invention has
been described in detailin the foregoing for the purpose of illustration,
it is to be understood that such detail r8'solely for that purpose and that
vari ations can be nmade therein by those skilled in the art w thout
departing fromthe spirit and scope of the invention except as 10 it may be
limted by the clains. 1 2 APR 2006 _ 30 s Caim1l. Use of phenols having
the fornula HO 5 10 15 wherein RI, R2, R7 nutually independently stand for
H, linear or branched C-CIR alkylR O, .or Br, X can be a single bond or a

di val ent radical selected fromth 0

X ' .

R

~0
R®
R' X%
{
o
wherein
5 R! to R” and X have the meaning given in claim 1.
3. Production of the polycarbonates or polyester carbonates according to claim

2, characterised in that phenols according to claim 1 are used.

10 4, Phenols having the formula
R?
Ra
X
R*
HO
R®
R'" X
6
7 R
wherein

R, R, R’ mutually independently stand for H, linear or branched Ci-Ciy
15 alkyl, Cl, or Br,



conpri.sing -C02-, -0-, -CH2- and -CO-, R3-R6 nmutually independently st and
for.H Ilinear or branched C -C s alkyl, <cyclic Cs-Cta al kyl, gk

phenyl oxy, phenyl carboxy, benzyl, bennyl oxy, naphthyl or naphthyl VAPR 2006
napht hyl car boxy radicals, for the production of end group-nodified

pol ycar bonat es and pol yester carbonates. 20 2. Pol ycarbonate or pol yester
carbonate containing at |east one end group having the formula 1 2 OR 2006
-31 S5wherein R to R7 and X have the neani given in claim11. 3.Production
of the polycarbonates or polyester carbonates according to claim104. 2,
characterised in that phenols according to claim1l are used Phenol s havi ng
the formula R, R2, R nutually i ndependently stand for H, Ilnear or

. T

mutual Iy i ndependently s.tc@ngl for H linear or branched C-C s alkyl, «cyclic
Cs-C is al kyl, phenyl, benzyl or naphthyl radicals, wherein bis(J-C s alkyl
phenyl ) - 4- hydr oxyi sopht hal at es, di phenyl

5 R*-R® mutually independently stand for H, linear or branched C,-Ciz alkyl,
cyclic C¢-Cyg alkyl, phenyl, benzyl or naphthyl radicals,

wherein  bis(C,-Cjs  alkyl phenyl)-4-hydroxyisophthalates, diphenyl
hydroxyisophthalate, bis[(diphenyl oxycarbony}) phenyl]

10 hydroxyisophthalate, diphenyl oxyphenol, 3,5-dibenzoyl phenol, 4-methyl-
2,6-dibenzoyl phenol, 2-metyl-4,6-dibenzoyl phenol and 3,5-bis(4-
hydroxybenzoyl) phenol are excluded.

S. Use of polycarbonates or polyester carbonates according to claim 2 for the
15 production of moulded parts and extrudates.

6. Moulded parts and extrudates produced from polycarbonates or polyester

carbonates according to claim 2.



hydr oxyi sopht hal ate, bi s[(di phenyl oxycarbonyl) phenyl] 10

hydr oxyi sopht hal at e, di phenyl oxyphenol, 3, 5-di benzoyl phenol, 4- net?%

2, 6-di benzoyl phenol, 2-netyl -4, 6-difenzoyl phenol and 3, 5-hi s(4- R 1006
hydr oxybenzoyl ) phenol are excluded.™ 5. Use of pol ycarbonates or pol yester
car bonat es according to claim 2 for the 15 production of noul ded parts and
ext rudat es. C f honat es or
pol yest er pﬁ#ﬁ%ﬁﬁﬂéﬁ 33 &M%ESTER
CARBONATES AND POLYESHARANGURAARCHEL A BROUEROUPS  ABSTRACT OF THE
Dl SCLOSURE The use of phenols haV|ng a branched structure as term nal
groups in polycarbonate z d pol yesters is disclosed.
Al so disclosed are pol ycart eSS POty carponat es and pol yesters
having such branched term nal groups the process for their production and

mol ded parts nmaqpel el & gHiols having a branched structure as terminal groups
in polycarbonates, polyester carbonates and polyesters is disclosed. Also

disclosed are polycarbonates, polyester carbonates and polyesters having
such branched terminal groups, the process for their production and
molded parts made therefrom.



