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
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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

known t hat these copventior ] | Y ifjve

i nfl uence on fl ow th?p@&?ﬁ@@ gﬁ@%ﬁgfé%%gg%%Lb@?%#%ccg%rp%g%ﬁéd%ence on
the pr ocegol nwméméfstarﬁﬁm@fre bbﬂio@lﬁﬂyﬁt@l@l@ﬁlpﬁﬂ}yrﬁ@iswwm phkAsls witlea _
production of such pol ycarbonates having branched termnal 30 groups is
known in pri ndirpnehechsirdetues agéerninal greUP®l e in EP-A 0 794 209 and JP-A 06
256 499. For exanple, p-phenyl phenol is known from US-A 3,166, 606 and

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



3,173,891 as a chain termnator for polycarbonates. Polyester carbonath8 16062
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). WD A 00/50 488 describes the
use of di-tert.-alkyl phenol as a 5 chaiza terminator. Polycarbonates

nodi fied with phenyl propyl phenol, alkyl phenols or naphthol as term nal
groups are known fromthe Japanese | aid-open application 57 13 31 49. 10
Pol ycar bonat esn inhichd-biepizgh bmizow mld$s ubédat lmectein termingtor Gfe kbvnO) n are
known from JP-A 06 25 64 99. 15 CH Z O According to DE-A 38 03 939,

chain terni natfﬂ@%"né@ﬁ@&(&%’m%&z@%ﬂ@ used, wherein 12 APR 2006 -3 R,
R2, R3 are the sane or different and are C2-Cl2 aI kyl or CB-C20 aral kyl,
vvhereby at | east one of the radicals RL or R2 is a C8-C20aral kyl radi cal,
and wherein "n" hasV@-Aa0480 488 wesoribesthenuselof di-téitsakkykplwsmol sl g/ car bonat es,

pol yester carbonates and pol yesters
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



of ten have the disadvantage of a high nelt viscosity, however. The present
object is therefore to provide polycarbonates, polyester carbonatgﬁdgﬂq 08
pol yesters havi ng suitabl e phenols as term nal 10 groups, which avai thg

di sadvantage of a high nelt viscosity. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Surprisingly it was found that this objee3-is achieved by the use of

term nal groups having a special branched, in particular dendriner-type 15
structure. These term nal groups have a positive influence on the nelt
viscosity, in R R Rimrdthe samecordifferemtiand apeCsclyplatkyor GH-Chl amalkyh | over

It vi it i t bl I I Lght di i but i [
Ther ofor o sor Srbuaby R Sp PGB A B PR g
dendri mer-t ypeaq% @Hﬁfé?ﬁ e bRsed vaﬁ]@ Estwlents 54@gdy or ether-bridged aryl
e

systens have no en known unti now. The present invention therefore
provi des pol ycarbonates, polyester 25 carbonates and pol yesters contai ni ng
branched, in particular dendringer type.term nal groggaé The Jjnvention al so

concerns tRe use of ?ﬁéﬂfmpp gar %rﬂqusé%’i%_ tss AMARIYesISEs:
articles. The dﬁé??ﬁﬁﬁ f%vﬁﬁéd%tégé'bﬂaq{' ﬁ*&ﬂli?&&‘ﬁfygﬁéw&o&r.use of the 30

phenol s according to tormu 0 produce term nal group-nodified polyners
and the phenols having fornmula (2) - excluding bis(Cl-C18 al kyl 12 APR 2006

-4 phenyl) - 4- hydr oxyi sopht hal at.es . -A_19 62 22 % nsybstituted di phenyl
ydh oyl Sbpht ol ot o BROTBSST SHISd RerBIge40 pERyHS pehEaHGRates,
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



hydr oxyi sophthalate (T. M Mller, E. W Kwock, T. X Neenan, ‘.

Macr onol ecul es, 1992, 25, 3143-3148), unsubstituted di phenyl oxyphenp} ABR 7006
(DE-A 16 44 922), 3, 5-di benzoyl phenol 4(Di schendorfer et al., Mbnatsh.

Chem 1935, 66, 255), 4-nmethyl-2,6-di benzoyl phenol (S. K CGupta et al.,
Transition Met. Chem 1997, 22, 372-374), 2-nmethyl-4,6-di benzoyl phenol (K

E&/dfg;;bgh oy‘?r‘)ﬁ)ﬁﬁleh &gf&{yﬁq@g@?‘%ﬁdﬁ%ﬁ@ aél5 %Zg)ggurgl@sﬂgﬁgng?}g@ &Egné)ll ecul es

1993, 26, G3zhdxyisépEBRity and ibhény 0N as tdon Hemgneof . 15 The suitable
phenol s conform)t1o f&;\rrltgtadéiﬁqg%}bAr 1)ﬂ_ X—pAr 2] 20 1) \I;Jmerei n Art and AR2
2131 .

i ndependenthygdrexyisep lkast E. ¥ topecknal X yNeemansubst i t ut ed
nononucl ear,,0r pol.ynucl e r [ jcal . . .. Xis a single bond or a
di val ent r M?Erﬂpn?o%pélpér i%?% %4%'&%%) 9@:?4&5%‘#99’6’3?*‘%% oggglheq 2 to 5.
Preferred RWN%QQ@Z@’)%B%BQIHMI%%%F (Di&ﬂ@d@?@r%’t%l.ﬁ%n@tdﬂn R2, R7
I ndependently one of the others denote H, |inear or branched Cl1-C18 alkyl,
Cl, or Br, @nednen@Bby66,0253), érmeéthyka b-dibebzayl hineol(S.G{2Gupta 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):



al kyl, particularly preferably for Hor C-Ce al kyl and nost preferably all
denote the sane radical, preferably H 10 X is a single bond or a dival ent
radi cal, such as -002-, -0-, -CH2- or _5-CO, preferably an ester grlduiPR(28) ,
an ether group (2b) or a carbonyl group (2c), 15 R3-R6 independently one of
the others selected fromthe group of |inear or branched Cl-Cl19 al kyl,
cyclic C5-C13 al kyl, phenyl, benzyl and naphthyl radicals. 12 APR 2006 12
APR 2006 -6 The phenols corresponding to forrmulae 2a - 2c are particularly
preferred: HO (2a) HO (2b) HO (2c) Fib2 APR 2006 5 R3 R4 R5

3

R

x 4

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.



R6. (3a) R7 10 wherein X, and R1-R7 have the meani ngs specified above.

| ndependently from each other particularly suitable are the term nal pmﬂyﬂﬁﬁ
derived from Phenols of fornmulas (2a) to (2c). 15 Preferred, particu‘ar y
preferred, very particularly preferred org-especially preferred or suitable
etc. are such conpounds, bearing the as preferred, particularly preferred,
very particularly preferred or especially preferred or suirtable nentioned
Substituents. -7- Wherphendls terréspdniting adi foanalasl 2a0- It laee epdrtieulamyni ngs
speci fied above. Suitable term nal groups useful for nodifying

pol ycar bonates, p®r§fe¥edi car bonat es and pol yesters are represented by
Formula (3): -0-Arl+X-Ar2]" (3) wherein Ar 1, X and Ar2 have the neani ngs
speci fied above. Preferably suitable are term nal groups according to
Formula (3a): R2 12 APR 2006 -8 The rgdical definitions and expl anations
cited above in general terns or in prdferential ranges nmay al so be conbi ned
with one another in any way,Qi n ot hep=wRr dg3t he i nvention enbraces any
conbi nati on of the individual
t hese apply both to 5 the end
i nt ernedi ate products.

HO
R5
0 . (2a)
0o R
R7
RZ
R3
O
HO R4
1 R5
R
0@ (2b)
R6
7

(2¢)




The present invention therefore also provides thernoplastic polycar bﬁﬂ{at es,
t hernopl asti ¢ pol yester carbonates and thernoplastic pol yesters wi tZnAPR 2006
term nal groups derived fromthe phenols having formulae 10 (1) and (2).
Exanpl es of phenols having fornmula (1) are 3,5-di phenyl oxyphenol,
3,5-bis(p-tert.-butyl phenyl oxy) phenol, 3,5-bis(p-n-butyl phenyl oxy)
phenol, 1, 3-di phenyl - 5- hydr oxyi sopht hal ate, 1, 3-bis(p-tert.. 15 butyl

phenyl ) - 5- hy dwheremoRentd2¢ tHeeradlcats B 16 IR'iRvedhe Yhedrings spécified above.

hydr oxyi sopht hal ate, 1, 3-bis(3,5-di-tert.-butyl phenyl ? 5-

hydr oxyi sopht hal ate, 1, 3-bis[p-(2-phenyl prop-2-yl) phenyl]-5-

hydr oxyi sopht kgl -di cyC Yl =S hydreQxyi hal -

di cycl ododecy:ﬁgéhf/edr ﬁ%ﬁpg‘gght#@ﬂﬁgt eua%fgyl,fgﬁ(bi@?@%Hgd%ﬁgﬁéﬁﬁ%tes’
oxycar bonyl) potyastércarborditexsnd pplyiestiratate rdpresemtedbyeernwulad8):ng formul a
(1) for use according to the invention nmay be produced by nethods known
fromthe literatyre (T. I\/g( Miler, EE W ck, T. X. Neenan,

Macr onol ecul es™ 1 ,Ar25,'{_ 1292 48, 25 A kawa, M Kakinmoto, Y. |Inmai,
Macronol ecll es 1993, 26, 6324-6329). O the phenols described in the
enbodi ment ex Sy ALY s M : nd
1,3-bis[3,5-(dip rgﬁTy'lNlgk’é?é{rab%%y%%pwéyn'ﬁﬁ?mébé%9?]%@%%?@5 thalate (T. M
MIller, EE. W Kwock, T. X. Neenan, Macronol ecul es 1992, 25, 3143-3148) and

3, 5-di phenyl o en DE 30 16,44 922) are known._ O phenol s having
fornul a (2a), %zﬂrégbé%tabg 1A terminal groy PSS‘E)EPHE‘P%(@@%W known from
DE-A 19 62 229. 12 APR 2006 -9

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.



In addition to the phenols having formula (1), other phenols in quantities
of up to 50 nol % relative to the total quantity of chain termninatorlsl AR 2006
each case may al so be used in the production of the 5 pol ycarbonat es,

pol yester carbonates and pol yesters of tbg invention. The present invention
therefore al so provides the use of the phenols having formula (1)
optionally in conbination with other phenols as chain ternminators to

produce aronatic pofheeidice defifitions @ftdxpldritions icted Hbovalihgeates and
aromati c pol yesters, whereby the other phenols are used in quantities of up

to 50 nol % prtefes epinypigierehtiabrangesomay alsp\he ¢ambined with ane gppthaliinr  wei ght

of chain term N . d ' t] . al so
provi des ther n%ﬁil \géf’i'}e %1@&?%2%6%\%%%@ b%ﬁ%ﬁ%&&#ﬁéﬁé@%ﬂh@car bonat es
and t her nopl adhdividuaprarepisearii priéreptidhangesnAtcordimglyQhese Epply Fothte O B- D
E (4) 20 wherein -C-D-C1s the radical of an aromatic, di carboxylic acid,

-0 B-O isda dhegndmduets angtocthe preliminagy andiieemadigipraskicieen 25 and
700, "x" and "y" are fraction 25 nunbers consisting of the series o/p, I/p
p/ p, whereby x + y =1 and "z" is zero or | and at |east 50 nol % of the

radi cal s E correspoThik presehelmvention ierafie 2iBprolitiesatiennbplade i ved from the
phenols of formula (1) and a maxi mum of 50 nol % of the radicals E correspond
to a phenol at PQlycarbanatgshthiermeplastic 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.



those derived fromformula (1). 5 According to DE-A 2 119 799,

pol ycar bonates are produced using phenolic termnal groups by the

i nterfacial polycondensation process and by the nmethod in the honogé%é@&gWE
phase. On the production of polycarbonategs by the interfacial 10

pol ycondensati on process, reference is nade by way of exanple to H.

Schnell, Chem stry and Physics of Pol ycarbonates, Polyner Reviews, Vol. 9,

I ntersci ence Publishers, New York 1964 and to Pol yner Reviews, Vol. 10,
"Condensati on Pol yners Interfacial and Sol ution Methods", Paul W

N(tj)(rjga_n, Intﬁrsci endB adag?&nsmethg,pheewsmwing@wul%hb)pgthervhenplls;in 3%5. 15 I'n
o oduced by ¢ HEARKTRE B 0BG BFfECh oiave R ol SERBGONERAIR o0 (he el

i nt er est eri fi aatrhipatdretiiedch 2asdendy alee bef Wsedeinahi ppoductidRof th@1/ 05866 or in
WO- A 01/05867. Interesterification nmethods (acetate 20 nethod and phenyl

ester neth8d) Ralxcaibepalgsseelygsigr carpanaiafmard palyestess obtheoinvestinn.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 6Pfe prabeARinv@ntidn thetefdrs algy povitdesdthaiusewfithenat es usef ul
in the present invention are diesters of carbonic, acid according to fornula

(5) (5) 12 AprPhaywis bavingdermyadi) aptienally in combination with other phenols as
chain terminators to produce aromatic polycarbonates, 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



(6) 5 wherein RR, R and R' independently one of the others denote H, |inear
or branched d4 -C34-alkyl, d-C3a-cyclic alkyl, C7-C3a-al karyl or ﬁ?'ﬁ%ﬁﬁﬁ3”
or C6-CM aryl-oxy, 10 for exanpl e di phenyl car bonat e, i
butyl phenyl - phenyl car bonat e, di-butyl phegygl carbonat e,

I sobut yl phenyl - phenyl car bonat e, di-isobutyl phenyl carbonate, tert 15 butyl
phenyl - phenyl carbonate di -tert-butyl phenyl carbonate, n-

pent yi pheny! - PRyl RRERTId (hb phENaET ARSI i BOREfU of

hexyl phenyl - phen ?carbon at e, n- hexyl phenyl)’car bonat e,
cycl ohexyl pherﬁﬂ mpr%roflhmramcalsﬁ cmrresppmudb@(gfh@maml radicabathee than

phenyl phenol - phen Ica ate nyl phenol car bonat e, isooctyl phenyl 20

phenyl car bona %fje" ?meH@Hﬁp@:’i bonat e, n-nonyl phenyl - phenyl car bonat e,
i - (n-nonyl phenyl ) car bonat e, cunyi phenyl - phenyl car bonat e,

di - cunyl phenyl car bonat e, napht hyl phenyl - phenyl car bonat e,

di - napht hybpheny! cadoonding to ME-Ac2 1187O9| polgqanbonptmqneqmdumd gsing

-(di-tert-butyl phenyl ).car bonat i C | phen he car bonat e,
G - (i cumyl phaABIG RTBHERSr0UBS By e TR A Pl vesidREailn BRice3 End
dl (4- phenOXYWﬁé'ﬁéﬁbGQﬁ@ﬁ@ho ﬂbéd@ Mh%‘enw 12 APR 2006 -12
phenyl car bonat €, - ( 3- pent adecyl phenyl )car bonate, trityl phenyl -

phenyl car bonat e, d|-tr|tylphenylcarbonate
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"



preferably 5 di phenyl carbonate, tert-butyl phenyl-phenyl carbonate, di-tert-
but yi phenyl car bonat e, phenyl phenol - phenyl carbonate, di-
phenyi phenol car bonat e, cunyl phenyl - phenyl carbonate, di- cu nyl p h éﬂwad@%
rbonate, 10 and particularly preferably-figs di phenyl carbonate. Di phenols for
pol ycarbonates of this type may for exanple be hydroqui none, resorcinol,

di hydroxy bi phenyl s, bis(hydroxyphenyl) 15 al kanes, bi s(hydroxyphenyl)
cycl oal kanes, bis(hydroxyphenyl) sulfides, bis(hydroxyphenyl) ethers,
bis(hydroxyphenyl ket o bi s(hydroxyphenyl) sul fones, bis(hydroxyphenyl)
sul f oxi des, a 2R BP%@H@Sroxyphenyl) di i sopropyl benzenes, as well as
ring-al kyl at ed and ri ng- hal ogenat ed conpounds thereof, and also a,w 20

bi s( hydr oxyphenyl ) pol ysil oxanes. Preferred di phenols are for exanple

4, 4' - di hydr oxybi phenyl (DOD), 2, 2-bis(4-hydrdRyphenyl) propane (bisphenol
A), 1,1-bis(4-hydroxypReqyl)- 3,R, 5-t@i net hyl cl ohexane (bi sphenol TMC),

1, 1- bi s(4- hydroxyphenyl 2% - hydr oxyphenyl ) - 2- net hyl
but ane, 1, 1-bi s(4- hydrox (6)

1, 1- bi s(4- hydr oxyphenyl ) - pe sopropyl be
1,3-bis[2-(4-hydroxypheny|)-_-propyl] bef¥ene (bispfEnol M,

2, 2- bi s(3-net hyl - 4- hydr oxyphenyl ) propane, 2, 2-bis(3-chloro-4 hydroxyphenyl)

propane, bgs(3y l'%r%rﬂm hyl - 4- hydroxyphenyl) nmet hane, 2,2- 30
bi s( 3, 5-di et hyl - 4- hydr oxyphenyl ) propane, bis(3,5-dinethyl-4-

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-



hydr oxyphenyl )

sul fone, 2, 4-bis(3,5-dinethyl -4-hydroxyphenyl) -2-net hyl

APR 2006 -13 butane, 2,2- b| s( 3, 5-di chl oro-4- hydr oxyphenyl ) propane a
2, 2-bi s(3,5- dibrono-4-hydroxyphenyl) propane. Particularly preferre
d| phenol s are for exanple 2,2-bis(4 5 hydpoxyphenyl) propane (bisphenol A),
1, 3- bi s[ 2- (4- hydroxyphenyl )-2- propyl] benzene (bisphenol M,

2,2-bis(3,5-di
1, 1- bi s(4- hydr
hydr oxyphenyl )
1, 1- bi s(4- hydr
trimethyl cycl

and i n conbination with one

nmet hyl - 4- hydr oxyphenyl ) propane,
phenyleanyonaté; di@Ayéntad beyisheriyl)ealbanale Etﬂtylpﬂérm-o 4-

ropane, 2,2-bis(3,5- |bronn 4- hydr oxyphenyl ) propane,
QTE%W%@E bonat ey@rwn&m@y G@thonate. pj s(4- hydr oxyphenyl )-3, 3,5 10

12

APR 2006

ohexane (bi sphenol TMC). The di phenols may be used both al one

anot her and thus yield honopol ycarbonat es or

copol ycar bonatmeferably di phenols are known fromthe literature or may be

produced by met hods 15 known fromthe literature (see e.g. H J.

Buysch et

al ., UI | m¥n's Encycl opedia of Industrial Chem stry, VCH New York, 1991,

5t Vol .

I ;W’ tit f
bet vveen 0. 05 anéﬂslaﬁ(éa%é% e%%?r?g:u thve tlEhgﬁgcgqu%fn%’i@%jt{%@ygpplhelnglssoused
of trifuncti ortaltymhenyloasbamm | phemlylphempbphersylcarbopate, dé-ul ar t hose havi ng

three or nore

also additio

phenollc hydr
4, 6- dlnethyl

15

20

25

30

A IRhSTAAbORAIe UMY RN SRR BB ngr L 6 o7 or &

may

iR y be used are for exarrpl e phl orogl uci nol ,
é’ﬁ-h%lg Iw]gahyd:az)‘:{(r?phenyl) hept - 2- ene, 4, 6-di net hyl -2, 4, 6-

and particularly preferably for diphenylcarbonate.

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

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

25



tri (4-hydroxyphenyl) heptane, 1,3,5-tri(4-hydroxyphenyl) benzene, 1 1, 1-

tri (4-hydroxyphenyl) ethane, tri(4-hydroxyphenyl) phenyl nethane, ﬁ

bi s[ 4, 4- bi s(4- hydr oxyphenyl ) cycl ohexyl] propane, 2, 4-bis(4- hydroxyd JW&”U%
i sopropyl) phenol, 2,6-bis(2-hydroxy-5"-n8thyl benzyl) 4- et hyl phenol, 2 30
(4- hydr oxyphenyl ) -2- (3, 4-di hydr oxyphenyl ) propane, hexa[4-(4- hydroxyphenyl

| sopropyl) phenyl] orthoterephthalic acid ester, tetra[4-(4 12 APR 2006 -14

hydroxyphenyl blusemr mib]s(afsemhbo}o-waw:tm@prteayr)qn(répmaandWMm(B)s net hane
and 1, 4-bis(4 di hydroxytriphenyl ) nmethyl benzene. O her possible

br anchi ng ageﬁﬁtyow-iwdr@swenwpw c acid, 5 trinesic acid, cyanuric
chl oride and 3, 3-bi s(3-net hyl - 4-hydroxyphenyl ) -2- oxo- 2, 3- dlhydroindole. The
0.05to 2 nol% relative to diphenols used, of branching agents that may

optional 'y additi orrRdrtigulagy Es@fdrr@dxdumédm ateefdreb(anqbl@eﬂz bi@(cn the 10 aqueous
al kal i ne phase together wth the diphenols thenselves and the nolecul ar

wei ght regﬁl athydEoXypbenyl) RECRaNS (’Riﬁnhﬂﬂ@hN oh3dis[gddydsexyphenyl)-2-
h t b t
Pecording o HePRFhEEErd (HbRERIDC2 2R it PRI RERYR vt gt

M N (det er mi nggopaneget, 1%(4HWdr@xyphehyr)maph@1i3&|@ﬂyamQ Z—bis(B,rSadlchllmrth- h
pol ystyrene standa )am)n‘ of between 5,000 and 200, 000, preferably between
10, 000 and 80,Tydeoxmhepyh Prerang. 3,2 bﬁ%ﬁe‘#'ﬁfﬂ@ﬁe‘?%@ﬂﬁ@@@@f&ﬁanﬁo 000. 20
Th t
petween 110 i v SuBhehih Beiheithd bA ALi-BIE B GRESRMN 38
10 trimethyl cyclohexane (b|sphenol 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-



pol ycarbonate in 100 mM methyl ene chloride at 23C). Pol yester carbonates
according to the invention are those nade up 25 of at |east one diphﬁﬂ?"
at | east one aromatic dicarboxylic acid and carbonic acid. Sui t abl & 2006
aromati c di carboxylic acids are for exanp4e orthophthalic acid,
terephthalic acid, isophthalic acid, tert.-butyl isophthalic acid, 3,3 30
di phenyl dicarboxylic acid, 4,4'-diphenyl ether dicarboxylic acid, 4,4 -

di phggzl6 sul fgnygrcgdypheb;dxwﬁmpyl?]bﬂelany}'mahanepﬁwa@mKdTm%pbﬁnyi) : C SCi d, 12
APR -15 2, 2-bi s(4-car hoxyphen ropane, trime - 3- phenyl i ndane- 4, 5-
di car boxyl i ¢ &kgthan nf’ﬁ&%*%(ﬁ&ﬂﬁé*ﬁ?ﬂ&ﬁ%%fwﬁ na%ﬁhatt? RZ&€oht hal i ¢ aci d
and/or 5 isophthalic acid are particularly preferably used. Suitable

di phenol s are those specified above for polycarbonate production. The
carboni c acid may I@thenpossiblediradchingagehts arel 3,4<dikydroxylidrzois asidei t her vi a

phosgene or via di phenyl carhonate, depending on 10 I ch praqduction met hod
is selected |, t'l’"ﬁ‘eﬂ[‘)’rﬂ?r'g»vﬁ)’raﬂé'"9&gf%’é‘?r@p%grt@g@eme%hlﬂlr\ag?)fddeﬂéﬂhenyn'z'
pol ycondensat i&)@(ﬂ-?ﬁ-dm’%c?]roin%fé.es'[ erification is used for polyester

car bonat e producti’on e sane applies to the aromatic di carboxylic acids;
they are either 15 used as aromatic dicarboxylic acid dichlorides in the

o Bl T B R Bl B Gruihe SibaafencBu S 16 he
invention ar e REORHe ftionally additionally be used may either be introduced into 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,



20 by known production nethods, in other words as al ready nentioned by the
interfacial polycondensation process or by the nelt interesterificatﬂfn
process. The pol yester carbonates according to the invention may be 'A%%}MB
25 or branched by known neans. The aronqﬁgg pol yester carbonates according
to the present invention have average wei ght-average nol ecul ar weights Mwv
(determ ned by gel perneation chronmatography with polystyrene calibration)

preferably betywge C Q}oﬁﬂg AT Al o afs carbonate units
to aromatic di%\'g?‘g%é%éi?e ni tngﬁ%ﬁggﬁeéq@rgﬁg/@éﬂﬁécngfr"ﬁg%ﬁ? g’és according to
the invention dicanbogyleraditly 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, ideally 50:50. In the case of the polyesters (4)

according to the i ngeite f48matic di rng@ictélﬁds Qer]ﬁéflphihaallft%rﬂgébﬁloﬁ’o' yesters

according to the invention are thos erived om one di phenol and

at | east o®e asophthalic dcidearbpayliculahcprbferablySusedabl e di phenol s and
di carboxylic acids are those cited above for polyester carbonate
production. The aromatic pol yesters according to the invention are produced

005 ot seq., Carl - DAL AithendRea Bops UPRcA Lhal BRI peibartBhate e s
accordi ng to tpreductiemtThencarbgnicadid megrbeincotpuestedentdthelpalyestied by known
means. carbonates either via phosgene or via diphenyl 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



20 The aromatic pol yesters according to the invention have average

wei ght - aver age nol ecul ar wei ghts Mv (determ ned by the |ight scattegLan 006
nmet hod) preferably between 25,000 and 70, 000; this corresponds to greés
of polynerisation "p" in fornula (4) of .§§L to 270, whereby "x" =1, "y"=0
and z = 1. 25 The quantity of nonophenols according to the invention having
formula (1) to be used in producing the polycarbonates, polyester

carbonat es or 5g8 M@ﬁfbﬁraﬂyfiﬁéféﬁ'éblggoﬁmfd‘ﬁO:QO,\/ﬁ’éﬁ/lp&'ﬁt_iéLﬂaﬁlﬁbi@@r’éb 5 mol % and
8 mol % preferably between 2 nol% and 6 nmol % reéelative to the 30 di phenols
used i n each 88s¥ t0120:3@resmrwially180:46to 40:60cieady80:9bnophenol s such as for
exanpl e phenol, 4-alkyl phenols and 4-cunyl phenol are suitable as
additional chain term nators. The present invention therefore also provides

a process for the Iﬁtﬁ&é’éﬁ@bﬂﬁ@pﬁlyés‘f&sﬂﬂ% H6corimtothe iM@ntiBRteriscar bonat es
or polyesters according to the invention from di phenols, nonophenols,

car boni ¢ a%i deitberQwatli ves and/ or dicarboxylic acid derivatives according to
process conditions known per se, characterised in that nonophenol s having
the fornula (1) are used as chain termnators in quantities of 0.5 nmol % to

10 8 nol % pref er alriymatiePolpesters dtebrfding & thel inPentibrea@thess defidedd! es of
di phenol s, whereby up to 50 nol % thereof, preferably up to 25 nol %

rel ati ve i n ediom atdeasteonerdiphencianguatieastyoner aromatic diearbprglicoacid. may be
repl aced by ot her nonophenol s.
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.



15 If the interfacial polycondensation process is used, the chain

term nators having formula (1) may be added in solution before, duriﬂpAﬁq
after phosgenation. The suitable solvents for dissolving the chain 2006
termnators having formulfa (1) are for expnple nethyl ene chloride,

chl orobenzene or acetonitrile as well as m xtures of these solvents. 20 The
I nvention al so provides the pol ycarbonates, polyester carbonates and

pol yesters obt ai naffihe danvehBomdlFResspHToN slididas fortdx@mplé phehbPd-alk
Di phenol s for produci ng the pol ycarbonat es, polé/‘gst er carbonates and

pol yest er s ac®beapisnodcHanyl phenel arg switablel asoadiditipnalphainstesminalersdensat es
with phenolic term nal groups, such that polycarbonates or polyester
carbonat es or polyesters having bl ock structures are also included

according to the i MiRNbreesnt idleAtforiBréfBRSalsdPpravided al prosedoforties, pol yester
carbonat es_and pol yesters according to the invention may be worked up by

known nean8 amfoguctionsefdte pglycarhanaies.inaliasien carborates afipelyestersosi ti ons
that may be us ' i t extrusion or
iy ect on ol dengraing 18 ERERLG ARl ihdndty, MBROBTRRRE RS b Cher
i ncl ude ot her qrivaBvésandior Yivarboyit asicedsHvatives Betordin i process yest er
carbonates and/or other aromatic polyesters. Further, the nolding
conposi ti ons re@pditienskmewn per se, characterised in that monophenols having the

formula (1) are 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



10 conventional additives for their art-recognized utility. Conventional
additives for these thernoplastics, such as fillers, UV stabilizers, “)
stabilizers, antistatic agents and pignents may al so be added to t Hd 2006
‘pol ycarbonat es, polyester carbonates andjgol yesters 15 according to the
invention in the conventional quantities; the denoul ding behavior, flow
properties and/or flame resistance may optionally also be .inproved by the

addi tion of eXternﬂ"herﬂHIVbaferﬁéﬁ@ ﬁ&?é%tér cérb@Wafé%rﬁﬁd)bolyéﬂ%Fé ac@cnalr@r flame
retardants (e.g. alkyl and ary sphites, phosphates, “phosphanes,
%WDEKGAU

| ow- ol ecul ar te thevisxgntien egyd mby knowo reeapmand processed tochal k,

Such compounu @Rt Bfn6 e midiil Topfs SR narily FTDL, T hereot
Addi tives", Rpréparigca vanetytdf moldbd pa rts't?“?@tfusﬁﬂbbiﬁ\ énjrﬁ&a)n , % Once

processed |nto nol ded parts/extrudates ny type, the pol ycar bonat es,

pol yester 2ar I6¥A8¥& and pol yesters according to the invention, opti onal |y
bl ended with other thernoplastics and/ or conventional additives, nay be
used wherever known pol ycarbonates, polyester carbonates and pol yesters are

al ready used. Thei "I'He%@gﬁolﬂfngﬂédrﬁﬁééltl@r% g qu&ﬂemlsmetdlﬁea avmatieul arly
suitable as substrate materials for optical data storage nedia such as e.g.

CDs, CD- Rs, Dw&yc‘@rb@\abeﬁgndmmotmefeqromylcmlwsmrzmbona_.tssar@éormhecsed f or

g)c()ﬁg?lrﬁc??ol;ll l;g@mggci)ﬁ@ggg %éﬁu@@%}eﬁﬁec&ﬁ@m@ ggﬁ@%@c@gy mt&uﬂ € possi bl e

applicati 90s feohvehtons ladditives e theirarcaicdgnizet @tilitye 1 nvention are:

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



1. Safety glass, which is known to be needed in many areas of 5 buil dings,
vehicles and aircraft, and as visors for helmets. 2. Production of bloxﬁ
nol di ngs (see e.g. US patent 2 964 794). 3. Production of transl ucenk? APR 2006
sheets, in particular twin-wall sheets, .{gr exanple for covering buil di ngs
such as stations, greenhouses and lighting installations. 10 4. For
producing traffic light housings or road signs. 5. For preducing foans (see
e.g. DE-A 1 03lsdbd used forrexanmpledigdilmg ih tHecaldstrivatised¢toas(morlinggin DE- A 1
137 167 and DE- A 1 785 137). 7. As translucent plastics containing glass
fibres for |i yehicyconsirugionianstassheqts éar eovgrs inethg sefety segtas) Other For

duci b M ! ; _ _ a
i bers opt | ondorstly afpIEEUOAS (GFRhE polTarf e Sobufing E3fe iRRD Gy The
total weight, fare Sufetylyglass, which i krowtitiche geadéd iramang\dreégs epnponents, in
particul ar _| enses for 20 phatographic and fil m caneras Englee e.g. DE-A 2 701
173). 10. As |ight buddings, wehiclgs gadiaircrathrangdsag yispesdor bgtmets. (see e. g. EP-A
0089801). 11. I ' i | ati i aliSaf I | bl d
or cohnest o2 shalTeouitof oW Aol 368 S &' I it 264 redl, °2° 8 2

organi ¢ |i ght -3dJeperrreductiorsofstranistucent 3heéis! irppaticalan gwinawalb sheets, foneadl anps
or diffusers. 14. For nedical applications, e.g. oxygenators, dialysis
machi nes. 15. For feX@@Rie for coyering puildings sush @asgtations, geeenhauser@ng and

chocol ate lighting installations.

10 4.  For producing traffic light housings or road signs.
5. For producing foams (see e.g. DE-A 1 031 507).
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.



nol ds. 30 16. For applications in the autonotive sector, e.g. in areas in
contact with fuels and lubricants. 12 APR 2006 -20 17. For sports artyi fRemgs
such as e.g. slalompoles. 18. For househol d goods such as e.g. kitchen
sinks and |l etterboxes. 19. For housings,pgsuch as e.g. electrical

di stribution cabinets. 20. Production of plastic filnms, particularly
ski-foils. 5 21. Production of optical data storage. 22. PRroduction of

cel lular phone{housfFaaspoms ArticrsR! gly@qag 8y. sladmsoléglai nst  per fune,
af tershave and skin perspiration. . Network interface devices. 24.

Transparent wab®i ngForhousebold goms]su@ a%elg. kichemsinkgjand |e¢@‘b|0ma$oved
resi stance agajnst dete tion ti | enses for
gl asses. 26. gL ‘{?:'p hIEI é]%éﬁésorsgﬁﬁta@heeﬂ égﬁ”gﬁ%ﬂ?ﬁqu' ﬁﬁmd resi stance

agai nst cooki ngg Vapronfctléh |ofgi§s‘ﬂ& filrRg, Eﬁﬁ&ﬂﬁﬂﬁgkﬂf@llés for pharmaceuticals.
15 28. Chi p-boxes and chip. For other applications, such as e.g. stable

doors or arfi ma21.cagBrodurtips Oépptlcaiaiat@ﬁtcmag@ provi des the nol ded parts and
E;;\R/gﬁgtses Pr Qﬁl uceHro Hoh Q)? c@ﬁulgr pﬁonea KSQ w%? With |mppove resis ér(\)@e 20
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



Exanple 1 Preparation of 1,3-bis(tert: butyl dinmethylsilyl)-5-(tert.-butyl

di net hyl siloxy) 25 isophthalate 41.9 g (0.23 nol) 5-hydroxyisophthalic
acid and 94.0 g (1.38 nol) imdazole are dissolved in 400 m N’N'diT?H@NHU%
formam de under an argon . atnosphere in a flask topped with a refl ux
condenser. A solution of 139.8 g 30 (0.93P- nol) tert.-butyl dinmethyl silyl
chloride in 765 m N, N-dinethyl formam de is added dropwi se to this
solution. This mxture is heated to 12 APR 2006 -21 57C. After 11.5 hours
the reaction i5%° GoAﬂed1&45d1Qure the esgqtionds e@oledﬁldathg preeipitatedocrystalsdi ssol ved

h th h drol ysed
wth o s hadrpaterearetfsedSed i Atiekhnd T Peed @l BmelRel v T agnes: am
sul fate. Afterchlb'rbderig hyafesysed Whh%WN‘a@HWHeesolétlcﬁpis'\ﬂaﬁr%HiWRﬁ véalep 79,
83.4 % . 'H NWR (400 MHz, ©DC 3) 8.26 (s, 1 H), 7.70 (s, 2H), 1.03 (s,

18H), 0.99 (§nd9H}Qd wexgn@gneﬂmn)sulfataﬁf(eg drgng uneen highevacuum arvépte at i on
of 5-(tert.-but di rreth o sophthalic acid 100.7 g (0.191 nol)

1, 3-bi s(te?t %Bﬁ? r?mafr}'?‘e(t h?sj ﬁ%)%g (tert.-butyl di met hyl si | oxy)

i sophthalate 4 E 0 0 gI aci al
acetic acid anﬂggﬁn@%ﬁ?‘ejr qq;mg) i-q??gf@s-k,m% 31 ﬁto?g% 1?‘2 'stirred

for 3 hours. Th89 ¢ul9H), 6189 ¢, ARH)t @ d2\s,t6H)wat er and cooled to OC, whereupon
crystals are precipitated. These are renoved by filtration and

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 %).



dried under high vacuum (43.6 g, 77.0 %9. 'H- NWVR (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). Exanple
3 Preparation of 5-(tert.-butyl dinethyl siloxy) isophthalic acid ¢dfRaggisde
25 43.6 g (0.1471 nol) 5-(tert.-butyl dimppthyl siloxy) isophthalic acid are
pl aced under argon in a 1-litre flask topped with a reflux condenser. 335
m thionyl chloride are added dropwi se. The m xture is heated to 75C. After
10.5 hours t he'H.RWR (dOWMHYE, TDEIL,FH LW 4ggs] fHY, Trew ed 2m), dipdtis! bayi on 30
under reducedl\&gessure. A brown oil is obtained (7.29 g, 64.1'%. 12 APR
2006 -22 1H NNR2B4s\BH)z, CDCI3) 8 = 8.45 (s, 1 H), 7.84 (s, 2H), 1.02 (s,
9H), 0.28 (s, 6H). Exanple 4 5 Preparation of 1, 3-bis(pdert.-butyl

phenyl )-5-(tert.-butyl dinethyl siloxy) isophthalate 7.88 g (52.5 nmol)
p-tert.-butyl E’i”‘"@le 150 m dichloronethane 10 and 45 m pyridine are

pl aced under argon rn a 500-m flask. 7.29 g (21.9 mmol) 5-(tert: butyl

di met hyl sl oxy) isophthalic acid dichloride dissolved in 25 ni

Stirred Tor o HsbPLt PchAiaRianapapbohend- el dmeilalenia: ca o

smal | vol une aggphthglatesi due taken up in

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



15 dichl oronet hane. The solution is washed with 200 m | M NaOH, 200 m 1M
HCl, 400 ml saturated NaC solution and then once nore with water and &&
over MySO4. After renoving the solvent under vacuumthe product is bZ)t rz
as a white powder (9.2 g, 55.8 %. 20 '_pyNWVR (400 MHz, CDCI3) 8 = 8.44 (s,
1H, 7.79 (s, 2H), 7.35 (d, 4H), 1.23 (s, 18H), 1.18 (s, 9H. Exarrple 5 25
Preparation of 1,3-bis(pdert.-butyl phenyl)-5-hydroxyi sophthalate 9.20 ¢

(16.43 nmol ) Lod-i él&ﬁlo?&hbthd?iét Wis Wa%néa»wﬁrm@ﬁﬂ N8I tsolutiof /S theln si | oxy)

i sopht hal ate, 175 nml acetone and 25 1 MHCI are poured into a 500-m
flask topped With4G0 mimwaler. dbﬁdﬁl@ﬁ@verﬂgﬁ@oam thevoletileocampenentsf or 9 hours

Femoved under gaeNarur e VAEE S ERE CRIGE 0BG Akan BRin2BsBlollshe 00
di chl or omet hangmq rbcipﬂat@ﬁdilﬁdnW%hnﬂ%eﬂbné‘@ﬂeﬁﬂﬂr#ﬁdr%n@ﬂﬁyuh@%ﬂdew th 400

m water. It is dried over MgpSO4 and the vol atil e conmponent’s "renoved under

vacuum mThé ﬁmmelddndl’le psodugt ésmobtained asa mhllG(ﬁQlldr(ﬁ 2989(21?]@%9@ pi ta';]ed out
500

broquot 1 s ob SFIMR A0EMHA, GOEk) 8§ RES 4 Y 3 SE( 2, L R 3 e

(13533) S =10 £26%, 4,135 84 68, 2H) . 7.51 (d, 4H), 725 (d. 4H, 1.3 (s,

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



Preparation of 1, 3-di benzyl-5-(benzyl oxy) isophthalate 5.01 g (27.5 nmol)

3- hydroxyi sophthalic acid and 16.59 g (120 mol) potassium carbonate are

pl aced.under argon in a flask. 80 m N, N 15 di nethyl formam de are a@fﬁﬂ%@@?
16.51 g (96.5 nmol ) benzyl brom de added dropwi se to this solution
tenperature with stirring. It is then hgated to 57C and stirred for a
further 48 hours at this tenperature. The solution is then cooled and
poured onto ice. It is extracted with ethyl acetate. The organic phase is
washed repeat &) sl metharsal} reflaked ahdGtir2d feofl4hoars. THeereaction ntixuraie i s

dri ed te, filt . _.and. | vent d, und
Sacou 5 w83 LT RALEIS b hikuon A, N Foan SHBIR ioce (s -
, 42 % | t

g. 85 (s? rzna) 'Q%E@b?f?nﬂﬁgﬁ)brgargt@ (6349%_1% E‘"%gg(’%)wgﬂ)‘e‘?iéﬁ‘ﬁiam e 7

Pr epar ati on ofothH'tnemw;th watgr. Ntmtdnyahg overmagaesiind dulfate@ridlfiltration, the

1, 3-di benz I-5 benz | ox hthal ate_are added to a mxture of 2.81 g
(0.05 nol) g%ﬁ‘i e@@%"‘F eafﬁﬂ‘élﬂ'"ﬂlﬂﬂ is daien up 3@6'%“

ot hanol . ref 'eﬂgﬁngl @ﬁgtg%hl; AL on bt Uy £ NHOH, S9! éipbdtifool ¢ e

neutralised wt oric acid. I'S repeatedly ex acted wth
chl orof orm Thehasegaare acithdated wittehydrobhlord agiad(phbs Hesl), avhenetyson aof ti mes

with water. After dr g over nesium sul fate_and fi tion, the 5
solvent is renwb@@saﬁldj@rp%@ﬂa{%%g e T REFAGH Eltqresi@f}t%r@ﬁ"%uagsrn in

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).



di chloronet hane and shaken out with 1 N NaOH The conbi ned aqueous phases
are acidulated with hydrochloric acid (pH = 1.5), whereupon a whi tqggpﬂ 06
is precipitated out. The product is filtered off and dried under hig
vacuum (2.05 g, 75 %9. 10 'H NMR (400 I\/Eé _CDC13) 6 =8.22 (s, 1H, 7.78 (s,
2H), 7.45-7.33 (m 5H), 5.16 (s, 2H). grrple 8 15 Preparation of

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

1- benzyl oxyi s iﬁ@g@c acid are dissolved in 18.44 g (155 nmol) thionyl

chl oride and under argon. On conpletion of the generation of gas
t he excess thionyl chloride was distilled off under vacuum The remaining

residue is dissolved, in 10 nj 20 dichl oronethane and slowy dropped into a
m xture of 1. 1%983(%@nrﬁfﬂl'§'d'mg‘bﬁmd§@&wmt|fﬂatﬁ) m di chl or omet hane and 6
m pyridine (113 mmol). The reaction mxture is stirred for 24 hours at
roomtenperature. It is extracted once with 50 M 1 N NaOH and three tines

with 50 m 5sat ur at etl65 NG9 awhol) 1l (Badiphkaylei-(eemzylgxXyy isdphthalaiecareover
magnesium sul fate, filtered, 25 and the solvent renpbved under vacuum The

product is dridesyediin®0 mhedhyl gegiate.db83: 018 gungl) PeC 40 %) pradetho Mz,
APR 2006 - 25 B4 oty uiietirdert thq nfaimobnds Wftadkedhfor £ robe ne') . 2
mixture is filtered and the solvent removed under vacuum. A white powder
is obtained (1.1 g, 85 %).
10  "H-NMR (400 MHz, CDCl3) 5 = 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

H
1,3-bis[3,5-di-(tert.-butyl) o Té\fo
11 phenyl}-5- White solid

hydroxyisophthalate

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




51.65 g (3.9 nmml) 1, 3-di phenyl -5-(benzyl oxy) isophthalate are dissol
in 50 M ethyl acetate. 0.83 g (0.8 nmml) Pd/C (10 % are added tolﬁmjitzw
e

sol ution under nitrogen and hydrogen is introduced for 4 hour

s. The

is filtered and the solvent renoved under vacuum A white powder is

obtained (1.1 g, 85 %. 10 'H NVR (400 Mpg, CDCI3) 8 = 10. 25-

10. 15 (s,

ved

1H),

8.33 (s, 1H), 7.83 (s, 2H), 7.45 (m 4H), 7.31 (m 2H), 7.25 (m 4H . Oher
phenols in a simlar formcan be obtained according to exanples 1 to 5 and

6 to 9 above:| B Ex. Term nal group$tructureComment no. 1, 3-
phenyl)- 105-ihyd
1 Wiite solia %’h

12White solid 5-

hydroxy isophthalate é o o CS

| bi s(i sooct|yl
r oxyi skepminahg@ue\Whi t e sol i d HStrugtuge bi s[ 3, 5- diCqm@ent - hut yI )
enhyl ] -5- hydroxyi sophthal ate 1, 3-bi s(p-cunyl| phenyl)-
hydr oxyl sopht hal at e1fl |
1,3-dicyclodecyl-5-
13 yelodeey °j){>\f° oil
hydroxy isophthalate EEj
H
1,3-dicyclooctyl-5-
14 ycloocty ° ° oil
hydroxy isophthalate °O
1,3-bis[3,5-(diphenyl °Tg>\f°
Y <j\o c:o’©
15 | oxycarbonyl) phenyl}-5- White solid

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

pale yellow solid



| I 12 APR 2006 -26 Ex. Term nal groupStructureComent no.

1, 3-di cycl odecyl -5-0 | 1301 hydroxy isophthalate 1, 3-dicyclooctyl -B; aPR 2006
140 | hydroxy i sophthalate H 1, 3-bi s[ 3, 5- (di phenyl 15oxycarbonyl)
phenyl]-5-Wite solid hydroxy isophthal app. a Exanple 16 3, 5-di (4-net hyl
benzoyl) phenol 5 pale yellow solid 12 APR 2006 -27

Example 17
3,5-di(4-tert.-butyl benzoyl) phenol

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



Exanpl e 17 3,5-di (4-tert.-butyl benzoyl) phenol white solid 5 Exanple 18

3, 5-di phenyl oxyphenol 10 Exanple 19 Preparation of polycarbonate w tih APR 2006
branched term nal group 13,698 g (0.06 nol) 2, 2-bis(4-hydroxyphenyl) propane
and 5,280 g 15 NaOH (220 nol % rel ativesgo b| sphenol conponent) are

di ssolved in 220 ml water in a flask at room tenperature under a nitrogen
atmosphere. 1,003 g 1, 3-di phenyl - 5-hydroxy isophthalate (from Exanple 9)

di ssol ved in rﬁ%ﬁjrﬁselrﬁhmoqaemaf@mm%@i&iﬁénbp ﬂﬁ'p%néh tgHo8gehé aré

stirred for 15 mnutes and t . (1 nol % N-ethyl plperldlne are
added to this lrltzodwedzaicreommﬁeratweane vathyigors stisting. The pH value is

bi sphenol conpgone d.at erature and with
o oorous st r IrAGERe® N HETARGS om 191 Bt B 1SRRG Makire S 1 1s
during this pragegifutd NaOKisdution. Striny i@'ddh‘hﬁué@%‘i éﬂirtﬁercam mﬁtutééllﬂg i's
continued for a further 30 mnutes. It 5 is then diluted with

di chl or onebharie thendituted w@@cmomg@aggm\dathecprgamlc phasesepacatediaft.i ng t he
o gent e Bace b et B ol e SERBRE ghAFE o
precipitated iwasmidfe®fromrélecttolyles Witld water. The polymer dissolved in the

organic phase is precipitated in methanol.

Yield: 14.8 g

10 M, = 16240 g/mol
M, = 7830 g/mol
D=2.07

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




10 M= 16240 g/mol M = 7830 g/nol D = 2.07 Conparative Exanple 20 15 The

experinment was perfornmed as described in Exanple 19. |Instead of 12 APR 2006

1, 3-di phenyl - 5- hydr oxyi sopht hal ate, tert.-butyl phenol was used as chain '
termnator. Mv = 16630 g/nmol 20 M = 7928 g/nol D = 2.09 Pol ycarbonateZero
shear - Mol ecul ar wei ghtd ass transition rate viscosity(g/nol)tenperature

(Pas) (C) (at 270C) Exanple 19182Mwv = 16240142 VWnh = 7830 Conparative

exanpl e216My = 166AQkn@9bén oA thBIARRVRONG wifl A alkRibtReeriiean from the

tabl e above that with an al nost identical nol ecul ar eggg
pol ycar bonatenmle@rlaiwglghbthmpolvw@nnatma@nmging;kg the inv onﬁlsmays:ad zero

shear-rate viggosity. in arls n.to.a ycarbonat e . havi but yl
phenol as ter eﬁlélpl réqt&ﬁgc 287%neat tate VISCODSIty N compa?’son toapcﬂgcargonat

having tert.-butyl phenol as terminal group.

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.



5 Al though the invention has been described in detail in the foregoing for
the purpose of illustration, it is to be understood that such detml1ﬂ§? 2006
solely for that purpose and that variations can be made therein by th §e
skilled in the art without departing fromthe spirit and scope of the
invention except as® 10 it may be limted by the clains. 1 2 APR 2006 _30 s
Caim1. Use of phenols having the fornuga-HO 5 10 15 wherein R, R2, R7
nmut ual Iy i ndependently stand for H, linear or branched Cl-ClR alkyl, d, or
Br, X can be a single bond or a divalent radical selected fromthe group
conprising - pims- 0-, -CH2- and -CO, R3-R6 nutually independently stand
for H Ilinear or branched C -C s alkyl, <cyclic Cs-Cta al kyl, phenyl,
phenyl oxy, phenyl carboxy, benzyl, bennyl oxy, naphthyl or napht hyl oxy,
napht hyl car boxy r agj for. th tion of end group-nodified

§ and U5 By Bl ha R LS

pol ycar bonat es” and n

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



20 2. .Pol ycarbonate or ‘pol yester carbonate containing at |east one end group
having the formula 1 2 OR 2006 -31 5wherein R to R7 and X have the neani ng
given in claim1. 3.Production of the polycarbonates or polyester ¢driRerdlibes
according to claim104.2, characterised in that phenols according to claim1
are used. Phenols having:the formula R, R2, R nutually independently stand
for H linear or branched Cl-Cl18 15 alkyB)\-d, or Br, 1 2 APR 2006 -32 X
can be a single bond or a divalent radical such as -C»2-, 0, -CH2- or -CO,
5 R3-R6 nutual ly i ndependently stand for H, linear or branched Cl-C, s al kyl,
cyclic Cs-Cis alkyl, phenyl, benzyl or naphthyl radicals, wherein

bis(Q -G s alkyl phenyl)-4-hydroxyi sppht hal ates, diphenyl

hydr oxyi sopht hal ate, bis[(di phenyl ®xycarbonyl) phenyl] 10

hydr oxyi sopht hal at e, di phenyl oxypkesgolR 3, 5-di benzoyl phenol, 4-nethyl -

2, 6-di benzoyl phenol, 2-netylg4 gynzoyl phenol and 3, 5- hi s(4-

hydr oxybenzoyl ) phenol are g I\ .wWse of polycarbonates or polyester
carbonat es accordi ng t o-e R'15 production of noul ded parts and

he
extrudates. 6. I\/b_gléied and extrudates produced from pol ycarhonates or
pol yest er

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,



carbonates according to claim2. POLYCARBONATES, POLYESTER CARBONATES AND
POLYESTERS HAVI NG BRANCHED TERM NAL GROUPS ABSTRACT OF THE DI SCLOSURE The
use of phenols having a branched structure as termnal groups in !Z APR200§
pol ycar bonat es, pol yester carbonates and pol yesters is disclosed. Al so

di scl osed are pol ycarbonates, pol yester carbonates and pol yesters having

such branched term nal groups, the proces_§ for their production and nol ded
parts made therefrom z

X can be a single bond or a divalent radical such as -CO,-, -O-, -CH,- or
-CO-,

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.





