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4POLYESTER CARBONATES AND POLYESTERS HAVI NG BRANCHED TERM NAL GROUPS FI ELD

. OF THE | NVENTI ']I'ge i nventi on concerns pol ycarbonat es, pol yester
carbonates angd-; tei_rlz al{j)g‘ nore particularly to such pol yners having
phenols with 1= 2= d as terninal groups. SUWARY OF THE

| NVENTI ON The use of phenols having a branched structure as term nal groups
i n pol ycarbonates, polyester carbonates and pol yesters is disclosed. Also
15 di scl obed BO& YEARBONAES LOLYESIER SARBODIE S AND PQVFESERSs havi ng
such branched termni nal gHAVENG BRANGQHERIJERMINADEGRORRAIuct i on and nol ded
parts made therefrom BACKGROUND OF THE | NVENTI ON 20 Phenol - based

monof uncti onal term nal groupsFIBUGORSTISEINVEINTNON 4-al kyl phenol s and
4-cunyl phenol are comonly use 0 produce po yca r bonat es

( Kunst st of f - Handbuldre mventlorBo@m@tbsmlycaW% palyaster gaybonaies amml7: EP 0

aroups. e #ofvesttrs And fors BRABAAS o SURD RS IR b Rt Tt o

viscosity ancrhgeiesd studtife as esrafinaingoopeperties of the correspondi ng
pol ycarbonates. The production of such polycarbonates having branched

termnal 30 groups is known in principle and described for exanple in EP-A
T 0, SO e e L

Pol yest er car bonatdwe ud®6fipRenols having a bmncﬁedmtmfctwba%tbﬂnml tmmsou c acid
)5 2o iR MR B TS B AR ¢ 'A' x
299- US 54ghaidjsd) Séo 8 O:}fo# ﬁé%@é@%ﬁeﬁ%b&h%s‘%ﬁdb&ﬂé&&s RAGR '

phenol , al kyl term nal groups are known fro
Japanese | ai cBLm:i)dJ'raaplpﬁd tmmlmni gBGuds tika pascessdoPthiejraeroductiareandhavi ng
t erm nal grorﬁs Wi t h atruct Wres (Ar-CHz-On ' O are known from JP-A 06

25 64 99. 15 INAAEEpa e thegefrp

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

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

*159159*
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Agcording to DE-A 38 03 939, chain termnators having the fornula HO ~ ~ R2
(R3)n (H)s-n Oaé 3 wher ei n Le A 35 299-US -3 R, R2, R3 are the
.same or diff = C2-C~z al kyl op C8-C20 aral kyl, whereby at |east
one of the radicals R~ or R2 is a C8-C264aral kyl radical, and wherein "n"
has a val ue between 0.5 and 1. 5 These known pol ycarbonates, pol yester
carbonates and pol yesters, often have the di sadvantage. of a high nelt
Viscosity, hoRede 4benall Benraic o6idisused a5 2 ch B AR Gdhown

pol ycar bonat effomPd8y£4330,668 RNFHAS, AiRE 189! yesters having suitabl e phenol s

as termnal 10 groups, which avoid the di sadvantage of a high nelt
viscosity. DETAILED DESCRI PTION OF THE | NVENTI ON Surprisingly it was found

b anchos. o par | HPHOGERARARATONE T ek B ALARL MRLBRNBEA B2 P,
have a pog ti gainnédmiaaee, on the nelt viscosity, in other words the

correspondi ng pol ycarbonate di splays a lower nelt viscosity with a
conpar abl e nol ecul ar wei ght distribution and is therefore nore readily

processabl e. 20, PhenkhfhorSidl ARIRLOWAP RN Bofu D] They pHBRGRIUC ur e

based on ester-bridg or e ryl” syste have een kKnown
unltil now. Thaam?)’cbeleas tarmireal tg'rclwps aw ledowre frompthiedksp bambﬁctz(a;idmmt es, |

pol yester 25 carbonat pal yesters containing branched, in particul ar
dendri mer typ@p?@aﬂpﬂgl G?gﬁﬁg) The invention al so concerns the use of the
i nventiveygpol yneric resins in producing useful articles. The present

i nvention therefore also provides the use of the 30 phenols according to
formula (1 ) to prBdlycarbomatesbaving tenminaldirbupsl withl thewstrmicturdst he phenol s
having formula (2) - excluding bis(C~--C-8 al kyl Le A 35 299-US

(Ar-CH,-0)_
@—o— (Ar-CHz-O)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

R (Hy

20 are used,

wherein



-4 phenyl)-4-hydroxyi sopht hal ates (DE-A 19 62 229), unsubstituted di phenyl
hydr oxyi sopht ha 8 I s[ (di phenyl oxycarbonyl) phenyl]

. hydr oxyi soph - MIller, E. W, Kwock, T. X. Neenan,

Macr onol ecul es, 1992, 25, 3143-3148), urSubst i t ut ed di phenyl oxyphenol 5
(DE-A 16 44 922), 3,5-dibenzoyl phenol (D schendorfer et al., anatsh

Chem 1935, ) net hyl - 2, 6:di benz t al .,
Transition %]émarﬂ%sarég or’ r?ﬁﬁ ngé%@?@? aﬂ&g%gséﬁj henol (K.
C. Anin et alwhe}ebyadle@at @he@ftrﬁppad.aeﬁ@w GHR: 46043 an aaenwa&cm s(4
hydr oxybenzoyl) phenol (A kawa, M Kaki noto \2 10 Macr onol ecul es
1993, 26, 63&Hd Wh@ﬂﬁmﬁ‘fb’lhﬂésa value between Snaad ilon thereof The suitable
phenols conformto formula (1 ) HO Are ~X--Ar2J (1) 15 wherein Are and AR2
i ndependently one of the other denote an optionally 20 substituted
nmononucl egr or pO'W@'I@@WrﬁMW@érb@né’@@l p@%_{stérlcartﬂ)rﬁté@bﬁdmlyéswrsa
di val ent radical, preferabl Cco2-, - or -CO and 25 nis 1 to 5.
Preferred ph@ﬁ@ﬂé‘ﬁy@ﬁhng%’Wf@ t‘@}" melt viscasity, HayevgS -5 HO (2)
wherein 5 R~, R2, R independently one of the others denote H, |inear or
branched C-~- Cps al kyl, C, or Br, preferably for Hor linear or branched
C~-C~2 al kyl, part Thelprasent pbgot isathieyefbre td-bmvid&p@carbby\btand nost
preferably al | denote the same radic |, preferapl 10 X is a,single bond
b val entPaESefabOtaS o Relyestots Savng satate Pheppls ot Braiial 'y an
ester gregp 9tp,o,ﬂ (2c), R3-R6
mdependggtlgﬁgar‘]%so ltg'?]?eg!tdﬂgrelsms enot t e@f&ﬁf ar lé|tvg{cg§ ed 15 C~-C~a
al kyl, cyclic C5-C~8 al kyl, phenyl phenyloxy, phenyl carboxy) benzyl,
benzyl oxy, naphthyl or ) Vi al s, prefer abl y H,
| i near or branched C~- 3 5H ony, benzyl oxy
or napht hyl oxy ra(BL?ﬁh@nQMt%étfb@hd ﬂ’fdtlt’hlﬁr iéﬁt"@dclﬂé@e@ B?tﬁ@h@d'dﬁents

|

where these denote e sane 20 radical, in particular near or branched
C~- C~2 al kyl ,teepior] grogpsdaying a special branched, in particular dendrlmer-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-C4s alkyl



al kyl , phenyl oxy or benzyloxy radical. s R~ R Le A 35 299-US -6 The

phenol's corrg&_&é%ﬂéforwl ae 2a - 2c are particularly preferred: R2 R3
.Ra HO R5 R6 vt4d R (2b) R,R3 Ra (2c) Le A 35 299-US -7
wherein 2a to 2c the radicals R to R hdve the neani ngs specified above.
Sui tabl e term nal groups useful for nodifying pol ycarbonates,

P B B Aol b S led e T R B e g 0.
Preferably suiydedtyisophehdlgteampbisfdphenypeg@ashaylftshdrijnul a (3a): Rl
hydroxyisophthalate (T. M. Miller, E. W. Kwock, T. X. Neenan,
Macromolecules, 1992, 25, 3143-3148), unsubstituted diphenyl oxyphenol
5 (DE-A 16 44 922), 3,5-dibenzoyl phenol (Dischendorfer et al., Monatsh.
Chem. 1935, 68, 255), 4-methyl-2,6-dibenzoyl phenol (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 4

wherein

Ary and ARz 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-, -CHz-
or -CO- and

25 n is1to 5.

Preferred phenols conform to formula (2):



R2 R3 XR4A R X R6 R7 (3a) 10 wherein X, and R1-R7 have the meani ngs
speci fi ed above §£§33ently fromeach other particularly suitable are
. the terninaligﬁééggé S ed from Phenols of formulas (2a) to (2c). 15
Preferred, particularly preferred, very*%articularly preferred or
especially preferred or suitable etc. are such conpounds, bearing the as
preferred) particularly preferred) very particularly preferred or
especially preferred or suitable nmentioned Substituents. Le A 35 299-US
_g_ The radical definitions and explapations cited above in general terms

or in preferential ranges may al so b& conbi,ned with one another in any way,
Rconbi nati on of the individual

in other words the invention enbraceg—,
ranges and preferential ranges Acgl y these apply both to 5 the end
7~

products and to the prelimna § ano di ate products. The present
invention therefore al soprg¥ides t ppl*asti ¢ pol ycar bonat es,

onat es and t hernopl astic pol yesters with
term nal groups de ' t he phenols having fornmulae 10 (1 ) and (2).
Exanpl es of phenol s havi g

O
Qr mul a ake€ 3, 5- Bi phenyl oxyphenol,

3,5-bis(p-tert.-butyl phenylo ¥) , 5-bi s(p-n-butyl phenyl oxy)

phenol , 1, 3-Bi phenyl - 5- hyBr oxy ate, 1,3-bis(pepert. 15 butyl

phenyl ) - 5- hydr oxyi sopht hal at e, p hso- octyl phenyl ) -5

hydr oxyi sopht hal ate, 1, 3-bis(3,5-di-tgrt.-butyl

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

phenyl ] - 5Shydr oxyi sopht hal ate, 1, 3-di cycl ooctyl -5-hydr oxyi sopht hal at e)

1, 3di cycl ododecyl - 5- hydr oxyi sopht hal ate and 1, 3- bi s[ 3, 5- (Bi phenyl 20

oxycar bonyl ) wherainl | - 5- hydr oxyi sopht hal ate. The nobnophenol s havi ng formul a

(1) for use according to the invention nmay be produced by nmethods known

fromthe literature (T. M Mller, EE W Kwock, T. X Neenan,

Macr onol esul q3', BB9R7 iRGeparidbididh® oRBedthdrs detitte HVIinkaKoMBaRchdd | Mai ,

Macr onol ecul es’ 1993, 26, 6324-6329). O the phenols described in the

enbodi nent exanpl €&-Cis k@i SheanyBr, praferadky fos dpar lingartar kradched Cy-Cy2

1, 3-bi s[ 3, 5- (Bi phenpyl icarhon epvl,] -5 oxyisophthalate (T. M
Miler., E. W Km&%"#g’(’ﬁ?&ﬁﬂ%ﬁﬁ%r%g%F‘%’r%loé%r a')fﬁ'ssaaz’?‘p%’,ésms-sms) and
3, 5-di phenyl oxyph?n@ieré@ﬁaﬁdéfhoié%tr%séaﬁa)raaibgl,lpmffablﬁ(-i,phenol s having
formula (2a), bis(C--Cps al kyl phenyl) -4-hydroxyi sophthal ates are known from
DE-A 19 62 229. Le A 35 299-US g In addition to the phenols having
formul a ) s Ot h psl]?g] ISl 0L it : 5 ol B relative to the
t ot al qug%ti t>§/ of e?écﬁ‘all ?etjr%%hnrbearl(%@géeeht ga;déﬁélbgg%ﬁ %%Ség{ggo%b‘e@u%eéﬁi n the
production of the -8(Qppprafardbbnan estergroye$2a); anativengrbap (2bjopal yest er s of
the invention. The present inyention therefore also provides the use of the
phenol s havi ng f orGRPAY 8"9URHEGJonal Iy in conbination with other phenols as
chain termnators to produce aromati c pol ycarbonates, aromatic pol yester 10

car bonat es and3 agqmati C J)ol yesters, whereby the other phenols are used
R°-R” independently one of the others denote H, linear or branched

15 C1-C1s alkyl, cyclic Cs-Cqg alkyl, phenyl, phenyloxy, phenyl carboxy,
benzyl, benzyloxy, naphthyl or naphthyloxy, naphthylcarboxy
radicals, preferably H, linear or branched C4-C13 alkyl, cyclic C5-C12
alkyl, phenyloxy, benzyloxy or naphthyloxy radicals and particularly
preferred are the embodiments where these denote the same

20 radical, in particular H, linear or branched C4-C45 alkyl, cyclic Cs-C42
alkyl, phanyloxy or benzyloxy radical.



in quantities of up to 50 npl % preferably up to 25 nol %relative to the
total - nnlecugggﬁgigégégg chain termnators in each case. The present
.invention th provi des thernp (ﬁlastic 15 pol ycar bonat es,
t her nopl asti c pol yester carbonates and fYier nopl asti c pol yesters having the
formula (4 O~ OOEDOBO-~-0B-Oy D---E 20 wherein O-CGD-Cis the

adi cal "o i o 0o PECHRG R annalio 38 fortatiag 2" 20 R8RSR act i on

25 nunbers consi stpréfared: t he series olp, I/p ... p/p, mhereby Xx +y =1 and
"z" is zero or 1 and at |east 50 nol % of the radicals E correspond to
phenol at e Le A 35 299-US -10 radicals derived fromthe phenols of formula
(1) and a nmaxi mum of 50 nol % of thenh?dicals E correspond to a phenol ate
radi cal other than those derived fromYormula (1 ). 5 According to DE-A 2
119 799, pol ycarbonates are Broduced ysi ngphenolic term nal groups by the
i nterfacial polycondensati oni\grocess/am; the nmethod in the honbgeneous
phase. On the production of p n s by the interfacial 10

pol ycondensati on process, reference by way of exanmple to H

Schnel |, Chem stry and cs of Pol ycarbonates, Polynmer Reviews, Vol. 9,

| nt er sci ence Publ il® York 1964 and to Pol ynmer Reviews, Vol. 10,
"Condensati on Pol yners terfacial and | ution Methods", Paul W

Morgan, | nterscience Publ s, Ne 65, chapter VIIl, p. 325. 15 In
addi tion, the polycarbonates Orc the i nvent i(3® may al so be
produced by the known polyc onat e WH R°n the nelt, known as the nelt

interesterification nethod, as descrilied for exanple in WO-A 01105866 or in
WO- A 011 05867. Interesterification nmethods (acetate 20 net hod and phenyl
ester nethod) are al so described for exanple 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 @8 87) 15 61 03, 23 49 13 and 24 03 01,
and in DE-A 14 95 626 and 22 32 977] 25 Eﬁanples of diaryl carbonat es usef ul
in the present invention are

O

R4

R5
04@ (2b)
R6
R?

HO

(2¢)




di esters of carbonic acid according to formula (5 R _ OOOR ™ ~ ~ R
LeA35299RE ga igg_!rhlsla(G),-llR RR~~6joo"'" () RRRR 5
wherein R ependent |y one the others denote H, |inear or
branched 0- C34-al kyl, C~-C34-cyclic al kyIr, C--C34-al karyl O C6-C34-aryl O
C6- C34 aryl-oxy, 10 for exanpl e di phenyl car bonate

Sobury T ohenPheRinZ BA R redical RY 1O RS RS 18 Fiiriags specified.above,

but yl phenyl - phenyl car bonate, di-tert-butyl phenyl carbonate, n
pentyl phenyl - phenyl car bonat e, di-(n-pentyl phenyl)carbonate,
nhexyl phenyl Splﬁﬂhél c4emalnat e graups n-ussfyl phemyimedifiingmat rolycarbonates,

oheny| phenol PONESH absnAScar PolHERfY BrERHsaER B ESTRATL, | pnenyt 20

phenyl car bonat e, di-isgoctyl phenyl carbonate, n-nonyl phenyl phenyl carbonat e,
di - (n- nonyl phea@l—)—tﬁa{%ﬁxmr unyl phenyl plé%)nyl car bonat e,
di - cunyl phenyl car bonat e, napﬁ hyl phenyl phenyl car bonat e,

di - napht hyl phenyl car b di-tert-but hen ar bonat e,
di-(di-tert- eip ‘Br}?@ﬂ By frave the @ %9‘? gﬁﬁﬁﬁ@\‘@rl car bonat e,

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

di - (4- phenoxyphenyl ) car bonat e, 3-pent adecyl phenyl Le A 35 299-US -12
phenyl car bon&referably sBitpklet arddesrhipbbgrplups acbording to FormylagBajy |

phenyl carbonate, di-trityl phenyl carbonate) preferably 5 diphenyl carbonate,
tert-butyl phenyl - phenyl carbonate, di-tertbutyl phenyl carbonate,

phenyl phenol - phenyl car bonat e, di R2enyl phenol car bonat e,

cunyl phenyl - phenyl carbonat e, di cynyl phgayl carbonate, 10

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 (2¢).

16  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.



and particularly preferably for diphenyl carbonate. D phenols for
pol ycarbonates of _this type may for exanple be hydroqui none, resorcinol,
~di hydr oxy bigﬁéﬁéﬁgggﬁéé(hydroxyphenyl) 15 al kanes, bi s(hydroxyphenyl)
cycl oal kanes, bi s(hydroxyphenyl) sulfld@%) bls(hydroxyphenyl) et hers,
bi s(hydroxyphenyl) ketones, bis(hydroxyphenyl) sulfones, bls(hydroxyphenyl)

| i des, ,a'b h henyl d | ben |
Cing-al ky! at Zdaanﬁé %élc%%ﬁ%%ané'siﬁ'%bﬁﬁénﬁ fleCapove,ngeedl a w 20
bi hyd |
G oy PR dr Aol tigeq Tl Hi o CoRitfied hif dhel afotRSARP &
i\)l % 1(2| ﬁ(gnhymyoxyptmanrdstma mventlmeh;ur?)cg&aw]eambma(ﬂﬁhsqflhmm| Tlvﬁ)l
| S X ane | S I OX n -Z-Nne
butae 1 BT OR A Bnd e RS Fandest Adsardindly the3 BS ot f5 ™ M

1, 1- bi S(“S“Vﬂﬁé’éb{cﬂ’fb%‘dﬂo\s BnQ'td)Wb%ﬁ)ﬂlné’t‘i‘/wmtermedlate products
1, 3-bi s[ 2- (4- hydroxyphenyl ) -2-propyl ] benzene (bisphenol M

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

propane, 0 o3 5 kS RRSEN D098 frpcifhete
hydr oxyphenyhp blg@dftfcma@es ,2hdrmiosiasticpolyestehyarbbnayst aud tHeemoplasticet hyl Le
A 35 299-US -13 butane 2-bi's(3, 5 di chl oro- 4- hydroxléphenyl propane and

2, 2- bi s( 3, 5dp9Iy@ﬁtf-ramty\de6w@Ierqugs riedfeom tae phenelghaying

d| phenolgoar? %{ anple 2,2-bis(4 5 hydroxyphenyl) propane (b| sphenol A,
1,3-bis[2-(4 wy ro@'phenyl )- 2propyl] benzene (bisphenol M,
2, 2-bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) propane,

2 2-bi o(3, 5. di on EeeMAGRPLRYFHIRRY NG GsaHe, (1) are 3,5-diphenyl
2,2-bis(3,5- 'Tém’ h I
cycl olh:§<ane gzgﬁ I'ﬁ? ?(@Ig oxy}}}h? P?B%ﬁgp%énfé ?:‘Sl%é(;p (%@i‘/clooﬁgiaale
(bi sphenol Thipnyloky) mmnb,BailpIaQn)tbé hygdraxyisophthblate, ‘aﬁebls(p—tedrrbl nati on
th h iel.d I t I bonat Th
G phenol 15 ar LUBheRANY oy ol G RIp 8 sBlRIEBA 4y "ot nads 15

known from t hgdid htHfateS 8B-Bis 5fd|-tért B U | mann' s
Encycl opedi a gf Ingﬁ)?trla Che 93 w%rk 1991 5t" Ed., Vol.

19, p. 348). hydxyisgobthalateed)3- plsm-éabewlm@m 2-yl) pRenyl-Bet ween 0.05 and 20

2.0 mol % rel 4t i functional or
pol yfuncti on(gga K‘Sﬁ?%@rqwagﬁhgfﬁr’ QCIBP&PIP?H@?M%&%%I%%% %r nore phenolic
hydroxyl gr oun*,ycmwecyla&-hydrdxymphthmatem‘53mabzadiFh@@Idl tionally be
used. Sorre of the compounds_having three or nore phenolic hydroxyl groups
Lhat may2be QX¥eRTRPBY) BheeMkmiheraniemishalatanol | o5

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

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

1, 1, 1t ri ( 4- hydr oxyheenphdpleerais bavingi formbladd pforptseradcprging by theret hane,

2, 2b 4, 4- bi. s d h | oh

2 4-bi s 4- ny ANERYBH RS BP R uns Y pikdiede ket BREY e laratuip. & Mot nyi
benzyl ) - 4- meiiér EhWQKw08k3ﬂ X%@é’r@ﬁrpwwﬁmdléc@eé 3992 DayexyEEnyl )
propane, hexal 4- (4hydr oxy I&l nyl isopr op% ) phenyl] orthoterephthalic acid

ester) t@®r aWMPmkaWEeMA mow, ¥simay pEolgaes 1993046, &Bﬁﬂjﬁmnoxy]
T o ot Lt R Gy T BB B srem el SRS b i ng
agents are 2hdeixyisdpbydigtezand 1 3chidf3,5-(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(C1-C1s
alkylphenyl)-4-hydroxyisophthalates are known from DE-A 19 62 229.



5 trimesic acid, cyanuric chloride and 3, 3-bi s(3-net hyl - 4- hydr oxyphenyl ) -2
oxo-2;3-dihygrgiggggglléhe 0.05to 2 nol% relative to di phenols used, of

. branching ag gy optionally additionally be used may either be

introduced into the 10 aqueous al kal i ne®phase together with the di phenol s

t hensel ves and the nol ecul ar wei ght regulators according to the invention

or added prior to phosgenation, dissolved in an organic solvent. The

aromati c pol ycarbonates according to the present invention 15 have

wei ght - aver age 1| e4dilibn 46 e pRendls ol MR ('EI%(, &tREr PRERBISTH ON
chr omat ogr aphy and cal i bration with pol yStyrene standar d% of between 5, 000

and 200, 000, gpaefitiesadfi up teebOwwi%le]aive tatbe satabguantityiopahaincul arl y

f bly bet 15, 000 40, 000, The . (yi it | ati
Cor ut 1 on vi SRUUTERGLS I cherEisasay o 67 uiel 1 RSB SoR PR L L ed | n°
et hyl encs chhelodfbdrtds, GolRstSruANDORkEs RISl ettersRifhis anrtiohor | de at

23C). Polyester carbonates according to the invention are those nade up 25
of at |east one diphenol, at |east one aromatic dicarboxylic acid and

carbonic acid. Sui i i ] i xanpl e

ort hopht hal i ¢ aci gh@ttﬂergsé%#ﬁ H\Zéétc%ngbfégéfgfgs(%%hh@?iéjgégﬁ vgsé ?@tr'}%. - but yl

i sopht hal i ¢ phedolsha¥ing@raulzhen\dptidhaky inccombination dith‘othier Bhetmers et her
di carboxylic acid, 4,4 Biphenyl sulfone dicarpoxylic acid

p ;
3, 4' - benzophERBRLCHNRAYS:) Predugs gromaticglyearbonategisaromatic polyester
2, 2- bi s(fg caphmenR et =Bt j igar boxylic
aci d. O‘ﬂ% hebgr orratﬁ?é;y'g(? ggé'ﬁ%@@??hfbgf(ﬁswétrgrsgﬁﬁa e{r’cﬂﬁll %@?ﬁ%@ﬁ g? 5
i sopht hal i ¢ #&cquartitiespfiup toubtimio)%p pedferabhy yp ts 28. M@ telstive @ithkenol s are

t hose specified abpve for . rbopate production. The carbonic acid may
be i ncor por ak glm F%“fq{é”?igﬁ{/éfgq nE%WBB%Qf%@%@ 5% a phosgene or via

di phenyl carbonate, depending on 10 which production nethod is sel ected ,
in other words deg_endi ng on hether interfacial polycondensation or nelt
interesterificati dhejpresertdnyentiosothgeefoes also provides thermoplastic

15  polycarbonates, thermoplastic polyester carbonates and thermoplastic
polyesters having the formula (4)

0 0 0
E—H—“—D—ﬁ—o—s—o——];fu—o—s—o ]y]p[ﬂ D]ZIL E @

20 wherein

noR

—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, I/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



carbonat e production. The sane applies to the aromati c di carboxylic acids;
they are either as aromatic dicarboxylic acid dichlorides in the

_interfacial Q%#%iggégaiﬁtion process orﬂgs di carboxylic acid diesters in
the nelt interesterification process. The pol yester carbonates according to

the invention are produced 20 by known production nethods, in other words

as al ready nentiqned_.b he | nterfacia ol ycondensati on_process or by the
melt int eresfaé{]?q% ?&f’?’%‘iﬁr %h@s&e“ﬁiﬁoﬁﬂ?m &5 aé‘gf%m@gnh%ﬁordi ng to the
i nvention nmagobsolbd BEfe rddicals BIcane3send Yo Kihemolatanadicalnthar thamt i C

pol yester carbonates according to the present invention have average

wei ght - aver athoserlestyedfromadommiia (MW (det er mi ned by gel perneation
chromat ography with pol ystyrene calipration) preferably between 10,000 and
250, 000. 30 The nolar ratio of carbonate units to aromatic di carboxyl ate

units inghe pol YA&b@rrdir?thEaAeﬂ 799 didigcdrbondtesiany prdduned gsing ef er abl y
95:5 to Le A 35 299-US -16 5:95 particularly preferably 90:10 to 10:90)
very parti cuPBenglicteenine srqupsody the iptertacia p egeasatipreprogess ando: 60,
ideally 50:5 (4) according to the invention
"z" is 5 el tﬁ%rtﬁéan%#ﬁ%&ﬁiﬁg%a?ﬁlgg%@%y%mﬁéaccor ding to the invention are
those derived fromat |east one di phenol and at |east one aromatic

di carboxylic acid, 10 Suitable dj pheno|ls and dicarboxyljc acids are those
cited above for pQW%&@PdE%%ﬂ‘Ja‘FQV‘Eﬁ%BUﬂe?M.tﬁ‘?ﬂ'%te P61%ti c pol yesters

accordingto oh@SHtioRHrBEEs L Tofr&RcE RmEIOBY v driPleTBHI0ds (see
8? Hancfgél}%:lh VOF. Wgt eq.,

e. g. Kunstst VITT, p. 15 695 Car | - Hanser - Ver| ag,
Muni ch, 1973pchiel GhemistiyansbPhysiceobPalycarbdinates, Calymei RewiewnispNohay be

| i near or thegy, nay be br hed by, kn s. .20 _The argmatic po|yesters
accor di ng tost Ir?éepiéﬁ\?é'ﬁ?i%q'ﬁ%@'él?& g\éﬂ( ﬁgﬁﬁf@ iQ/EPE}’ ern’gF\QEWISa O(A/ei ghts MV
(determ ned hy, tdehddrigBtion Foljreéissy Méiasial AHES6ILaBHh WMénbyse PagdWp00 and
70, 000; this corresponds to )
Morgan, Interscience Publishers, New York 1965, chapter VIII, 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 Exampleé of diarylcarbonates useful in the present invention are
diesters of carbonic acid according to formula (5)

Q'o——“—o ®)



degrees of polymerisation "p" in formula (4) of 80 to 270, whereby "x" =1,
"y":Oandzzl.L 5 %%z Ug tity of nonophenols according to the invention
. havi ng fornukél%g—%jgg—ge used in produaing t he pol ycar bonat es, pol yester
carbonates or polyesters according to t é‘invention is between 0.5 nol % and
8 nol % preferably between 2 nol % and 6 nol % relative to the 30 di phenols
used in each case. Le A 35 299-U~ -17 The conventi onal nonophenols such
as for exanpl e phenol, 4-alkyl phenols and 4-cunyl phenol are suitable as
addi tional clyaidrfotrauia (83t ors. The present invention therefore also provides
a process for the 5 production of the polycarbonates, polyester carbonates
or polyesters according to the invention from di phenols, nonophenols,
carbonic acid derivatives andl or dicarboxylicpacid derivatives according to
process conditions kngMn per s cthacterise in that nonophenol s havi ng
the formula (1 ) are used in term nat {n quantities of 0.5 mol %to
10 8 nol % preferably 2 Ko 0 9 in each @se to nol es of
di phenol s) whereby up to § | % t her eof bly up to 25 nmol %
relative in each case to the total quantRty of chaRt term nators, nay be
repl aced by ot her nonophend®'s. 15 If the interfacial polycondensation
process i% us%gi the chain term nators having formula (1 ) may be added in
sol uti on Pef 8f¥™Wuring or after phosgenation. The suitable solvents for
di ssolving the chain termnators having fornula (1 ) are for exanple
met hyl ene chl ori de, chl orobenzene or acetonitrile as well as m xtures of

t hese sol ventR.R'aNdTRE indepsndently ane ®f the othess denetepd) knearios sarehed

pol yest er carbonat a ol tain t C ccording to
the inventi or@"g?'%ﬁﬁlh i) %“%‘@ﬁé §p‘§h3%.’%‘@R%&bgfl%'gﬁb%ﬁ@ti?e‘gﬁr yester
carbonat es arflylpgyyesters according to the invention may al so be polyners
or condensates with phenolic term nal groups) such that polycarbonates or
polyesteﬂocarbonates or polyesters having block structures are al so

i ncl uded accqapéﬂﬂpég t he i nvention. 30 Le A 35 299-US -18 The

pol ycar bonat eS, "pol yest er carbonates and pol yesters according to the

i nvention may be worked up by known neans and processed to produce

t her mipl asti c,, nol di ng, conposi fi qQns t hat be used for preparjng a variety
of ol ded parciIeyERbPRaRo RUbIPTaYBRPBACHaelR d-PuRIR A PaReEhese

mol di ng CO”W%BU#@ ﬁeﬁ%@ﬁéﬁgﬂ&%ohé@l Hﬂ@oB&Qﬁfheﬁ&&%drﬁt@Pﬂeﬁaf bonat es

and/ or other aro I ¢ polyester carbonates d/ of other aromatic

pol yest e 6. Hutylpkenyliphenytdadbonate odigesihutgpbenygatboniatale-10 convent i onal
additives for_their art-rec ized utility. nventional, additives for
Chese. t her moRennpheV Ry GeRdite, & ingrty BBP AR 8o H1BaR" ot b 1 zers,
antistatic agexyphendl-phémBearboRBie, ai-GRhBrylpAERA)datbdritre pol ycar bonat es,

pol yest er carbonates and | yesters 15 according to the invention in the

po {
convent i onal ygiahexylpeenylphenyigasheomtegdbeyriohaylphanyleaphenaiet i es andl or

flame resi st i I | L f

ext er nal nDIgﬁﬁﬁygg%gggéggﬁggé%Fﬁéﬁ%5ﬁﬁpgﬁa§§éﬁ@ggéﬁ@%§?q%ﬁgﬁggﬁ%@g?dants
(e. g : a: RO q;iaénqrqtalrbqn’(mﬁpdliii-itsggctytplheaplbgttmrbatﬁhsaphwpllaix)yu p}/vg ol felcul ar
carboxylic acid esters, .halo conpounds, salts, ¢ , silica flour,

gl ass and carﬂﬂ?r'?yf‘%aﬂé?’@tep?j'g‘rwrﬁ’? y(%@ﬁ{h%‘?'cﬁ%“ﬂahﬁ@ﬂ‘f . Such conpounds

are descri beﬂ?%W!ﬁrlg?wéfgggé‘ﬁ%%?%lééb%ﬁaw%aipmzhéﬁm'cS Additives", R

Gachter and ers 198 processed into
mol ded part s/phenylodshesatef diamgphthyphenyleatbonaten dvterbbutylpheriiest er

b di he i i ional |y bl ended
Pihorher ¢ MheBlerEoTaE. ERGH DintshenDralbolate. outiohgifee uoea
wher ever 2bnovwhd@fyldéce@émg?afﬁ@icmﬁwﬁéﬁmca%:m;gm%eﬁaﬁ%m@myﬁst ers are

al ready used. Théir range of properties al so makes them particularly

suitabl e as fiesylcarkomatieedi-&-ghenaxyppenyigaraenates Bpeatpdanyinhenylich as e. g.
CDs, CD-Rs) DvDs or DVD-Rs, but they may




Le A 35 299-US -19 al so be used for exanple as filnms in the electrical
sector, as | dj é ehicle construction and as sheets for covers in the
. safety sectgwgmgési bl e applicati aﬂs for the pol ycarbonates accordi ng
to the invention are: 1. Safety glass, WATch is known to be needed in many
areas of 5 buildi ngs vehi cles and aircraft, and as vi sors for helnets. 2.

Production of_ bl ow ng see e ent 3. Production
of transl ucetﬁ’th Qﬁlﬁéf nqtﬂ ‘%e(&f‘?%?%&y RIXJH{‘D@B ronﬁEpe VFH?\%" texarrpl e for
covering bui 'p%bﬂgféa%tﬁﬂihtésdﬁhﬁlmfé?ﬁ)ca%&%l@OUSes and |ighting

instal |l ations For producing traffic 1ight housings or road signs. 5.

For producing foans (see e.g. DE-A 1 031 507). 6. For producing threads and
W res (see e[pg 1 137 167 and DEA 1 785 137). 7. As transl ucent

pl astics con ?ﬁ’% glass fibres for lighting 15 applications (see e.g.
DE-A 1 5584 020). 8. For producing precision inj ection nol di ngs, such as
e.g. lens holders. Gass fibers optionally also contal ning around 1-10 w. %
MbS2, rel ati WPhenygasbenats, t%b@ Pheé'b’bph@@dcﬂfépéateg &t produci ng opti cal

devi ce conpo ul _ ggaphic and film

camer as (seerl?)glwIl§ h?@’%\é@%h{f %Sl&'lﬁﬁgﬁéléﬁqy?%ﬂ@gét% aei?s in particular as
optical cabl mehymeeo@artﬁfha%eOcmﬁﬁpﬁériyl)phehylcamormtecdw| cal insulating
materi al s for eI ctrl cabl es and for connector shells and plug-type
connect ors. %fﬂ' BRBRs for organic |ight-dependent resistors. 13.
For prodygi ng Iarrps e.g. headl anps or diffusers. 14. For nedi cal
applications, e.g. oxygenators, dialysis nmachines. 15. For food
applications ar@lpﬂrtlalslady@refbmhly &y diphenytearbonaté. chocol at e nol ds. 30 16.

For applications in the autonotive sector, e.g. in areas in contact with
fuels and | ubricants. Le A 35 299-US -20 17. For sports articles, such as

e.g. slalom pol es. Dléﬁencﬁgffohﬁél?@é}ﬁbﬁa@%Qﬂfih@!féec arﬁayqogexéfmioréﬁsé\ si nks and

| etter boxes. 19. For housings, such as e % trircal distribution

cabi net s. 20 hyﬂrmeetme)rresoromqi,sdlhydmwi apats; bishydroyyghenyiloi |s. 5 21.

nousi ngs i ¢ 1astss Bls U8 BB cygtares. PO Rty fuiad ok
perspirati on b|é(aydmtyphé yl) ethers, aﬂg(hgcwxvphenﬂﬂketlihagsparent washi ng
machi nes - wash |nar machi ne_ doors with 10 | nproved resi stance agai nst

det er gent solbig(hy oxxehemdbglulwes@)bts(wroxmwl)fwﬂ oyidgs s -

bis(hydroxyphenyl) diisopropyl benzenes, as well as ring-alkylated
and ring-halogenated compounds thereof, and also o,®-

20 Dbis(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) suifone, 2,4-bis(3,5-dimethyl-4-hydroxyphenyl)-2-methyi



26. Larrp housi ngs for kitchen equi pnent with inproved resistance agai nst
cooki ng vapor o iJ.vaRor . 27 Packaging foils for pharmaceuticals. 15 28.
_ Chi p- boxes a#&-‘é@&é@;@— For other applications, such as e.g. stable doors
or animal cages. This application also ﬂ)3'0V| des the nol ded parts and
extrudates produced fromthe poI yrrers according to the invention. 20

EXAMPLES Ex le 1 ti 3- bi s(t ut yl ,

di net hyl si|f/l|rtr>}?| y @eéﬁ%%f '@Wrér rogﬂ‘@%ybpz '{%H@Ra? -Bisé381. 9 g (0, 23
) 5-hyd 1.38 I d I

(rzlr?s)sol ve)d/ fﬁ%dgwam‘ﬁ‘@bﬂw%ﬁﬁ’e?n ge(under m;n) alr gnona;?ngsngre in a

flask topped with a reflux condenser. A soI utlon of 139.8 g 30 (0.932 nol)

tert.-butyl dinet il d NN—d h i de i

hdded dropui se ¢ o PaTicIay pfetaRed Hhnenels g or PYamBIA 20 M54l 6 A 35 259- Us

-21 57C @\ft‘h&/dﬂékyéhbﬁyl[) Erdﬁﬁer (Wéiﬂ'\'e%l A? 109-%5{9- de)@/phbﬁﬂ?ﬂuat 5?

crystals 1solated and di ssol ved i n n-hexane. The residual

di met hyl si | propyl) benzena (bisphenol Mée%lvals(B @dsnemmaehydmpbenwt)u onis

washed with water an over upder high

Vacuum a win SRR IRV BRAIRY BB el 25 hR: SRR Hena 5) %
8.26 (s, 1|H),/dro&yfyﬂebﬁl) g?dgﬁanelzoﬁb(s% SJcﬂbBomcﬁm%yc{rﬁx préh:yl Qréfae) 12H),

012(5 6H) . Preparation of 5- rt.-buty i met hyl S|ony)

i sopht hal i ¢ éc%@lsmﬁ\wr@(y@@em& cwp?e&a@ and é‘t%btsﬂ'BWSHXYEh%Y'

silyl)-534ten FRT&, opht hal ate are dlssolved in a
m xture 10? 6mﬁmﬁré¥clgh§%r%{?éfﬁﬂg acl a(lg’)'acetic acid and 400 Ml water in a
4-litre flask. The sol ution |s stl rred for 3 hours. The solution is diluted
with water and coaql,ed,to 0C u e eC| tate These are
renoved by fi Itrat r@nd’Bﬁﬂn Fl (H'EPQ ﬂiatﬂﬁ'@&ﬂd % ' H NMVR
(400 MHz, 1 b }:!)_7 te%,""l‘ 20 0.97 (s,
9H), 0.22 (s, H). anp?g(‘%dlgf%ep rch{cl%ﬁn&%teé- nglyé%rllj)?ﬁF [ ng?hyl si | oxy)
i sopht hal i ¢ aliphbrdile Bteokinalen 2omi thedlitgratlrelerrbaynble) prodyced by nethgds di et hyl
siloxy) '1§Oprll<tng\%lnl fcor%qthg 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-hydroxyphenyi
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-



are placed under argon in a 1-litre flask topped with a reflux condenser.

335 nt thi ongl gaﬁg'gdgﬁare added dropwi se. The m xture is heated to 75C.

_After 10.5 h - i ni ng thionyl ?Iorideisrem)ved by distillation
30 under reduced pressure. A brown oil IS obtained (7.29 g, 64.1 %. Le A
35 299-US -22 ~H NWMR (400 MHz, CDCI3) 8 = 8.45 (s, 1H), 7.84 (s, 2H), 1.02

bhenyl ) 5- (¢ SYEroaEbgnvISBRYh PoRnakdTRE@abR: eteubvart@bBendh 5 ol
p-tert.-but y|méth5ﬁ@|and1ﬁ@-b?§(g1qil’ﬂﬂlrﬂﬂﬁdi?trggfégy?%éﬂhw KénZdnebyri dine are

pl aced under argon in a 500- fl ask 21.9 " mmol ) 5-(tert.-butyl

di met hyl siloxy) isophthalic acid dichloride dissolved in 25 ni

di chl or onet hane ar, r j j g XTalr Lon i's
stirred for 6 hourcgthgt B%%R@t%%gﬂgb%:ggn{%ré éé%ﬁﬂm%ﬁx%ﬁ]%ﬁéc%ﬁbr ated to
smal | vol &ine trmdsicheeid,&sandutc chloeidewnd 3,3 1ks@-mbtiyi-arAmidrexyphehyh-2o0l ut i on
is washed with 200 i 1 MNaCH, 200 M 1 MHCI, 400 m saturated NaCl

sol uti on and OXAen3Sivdraldeles t h water and dried over MySO4. After renoving
t he sol vent under vacuumthe product is obtained as a white powder (9.2 Q)
55.8 % . 20 'H NVR (400 MHz, CDCI3) b = 8.44 (s, 1 H), 7.79 (s, 2H), 7.35
(d, 4H), 1.23 (s) TheH).0510 28mOKs, retdtiveEnaliphendis @Sedraf hmardhing agénts

,3-bis(p-tert.-butyl phenyl):5-h i sppht hal 9.20 g (16 4 |
13 bi o( p-t ortstBAY PPUBREINAddiEenb e s e et R e el nal a e
175 m aggt oRgydBds %ﬁ(dﬁhe?lh%b'%gélhér WﬂH&ﬁ@'d@b}Bg& t@@ﬂfs%ivés'éﬂ‘th opped wi th

a refl ux condenser. Th(_a solution’is 30.st|rr | . hour s at_50 and for 3
days at roommeepdanweight regeatore agnording tertharievertion oraddeddpniorder vacuum

The residue i ogiggﬁ loved|'|3%év(ﬂ4}ﬁiﬂ?h§%ﬁ§%9_ S -23 400 ml dichl oronet hane. It

is washed w Yne%th 400 M water. It is dried
over MyS04 and the volatile conponents renoved under vacuum The crude

product is taken up in 25 m toluene and precipitated out in 500 m
n- hexane. After filheraomatichplycarhpnztes ageerdindiqtheriesent inventioduct i s

obt ai ned, as i i . . 0 | .8 = 10.5
(s, "1ty 187 ofald wafitaystay8 rioleluiaP Roidhts My (e Kigel bifbdtch
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,



Exanple 6 10 Preparation of 1, 3-dibenzyl-5-(benzyloxy) isophthalate 5.01 g
(27.5-muol ) 3- hydr.oxyi hthalic acid and 16.59 g (120 nmmol ) potassi um

_carbonate ari‘ipégé&lggr argon in a flask. 80 m N, N 15 di net hyl

formam de are added and 16.51 g (96.5 mﬁT) benzyl brom de added dropw se

to this solution at roomtenperature with stirring. It is then heated to

57C and stirred for a further 48 hours at this te rature._  The solution is

t hen cool ed %ng-bb%ﬁr@ab@mp@eﬂwpmﬁan% t@?@?hﬂé‘ééﬂ‘%ﬁﬂg@@% -acetate. The

organic phas%iéaﬁbwi&?&a_epeat edly with saturated NaCl 20 solution. The
el1s drie

or gani ¢ phas over magnesi um sul phate, filtered, and the sol vent
renoved under vacuum A white solid re crystallized out of ethyl acetate is

2 150 7% i TGl S B0 57
25 Exanpl s 7 i§8SRAIR 408 P& phriRemal preferapaiydaal i ¢ acid 30 4.52 g (0.01

mol ) 1, 3-di benzyl - 5- (benzyl 0xy) i|sophthal ate are added to a mixture of 2.81
g (0.05 nol) potassi um hydroxide, 33 m THF and Le A 35 299-US -24 50 m

et rali sed wi th- oGRS HpeBEln b thosq Pbbdted BorERE HBRAPIES  oa w th
chl orof orm THred@ctim Thardbenic ack] MY eRdomorateddhecths poldstsr of tines
with water. After dryi ngeover magnesi um sul fate and filtration, the 5

sol vent is r&apReratasither vanhesdene of ¥irdinhaayl sarbonate ierendin@gai n in

di chl oroggt h i T ojdH dMefih phases
are aci dzp ate %ﬁ;b go?ﬁljﬁréﬁgﬂgﬁop\gﬁ tggie%t%&puﬂ%(?@?&d\‘ﬁn%%eupoﬁ gH&%I er solid
i s preci pit atistérfagial pdlyeopdensation or rhelt irte edterificationl islusexdifor padyeshergh
vacuum (2. 05 %7 75 9. éo ~H NVR (400 MHz, CDC13) 8 = 8.22 (s, 1H), 7.78
(s, 2H), 7.4Fapbarateprogugtions 16 (s 2H). Exanple 8 15 Preparation of

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

1- benzyl oxyi sophthalic acid are dissolved in 18.44 g (155 mmol) thi onyl
chloride and ref | ukeisameeppliegtmtheCaromatic dicarboxylic acids; they are either

15 used as aromatic dicarboxylic acid dichlorides in the interfacial
polycondensation process or as dicarboxylic acid diesters in the melt
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 orbranched by known means. The aromatic polyester carbonates
according to the present invention have average weight-average molecular
weights M,, (determined by gel permeation chromatography with
polystyrene calipration) 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



conpl etion of the generation of gas the excess thionyl chloride was

distitled ome The remaining residue is dissolved in 10 m 20
_dichl oroneth &% y dropped into m xture of 1.13 g (12 nmol)
phenol dissolved in 20 m dichl oronet ha‘ﬂg'and 6 m pyridine (113 mol ). The
reaction mxture is stirred for 24 hours at room tenperature. IS

t t ed t W t t t ed
N0 oot [ostodpatigiady rerdrabl 30Tt A gi\eyaﬁh%gglﬁﬂwgﬁfé}%@a M fared)
25 and the a0yt pommy eSpecIcly c0a0uB dadaysmagi o drfed at 40C under
hi gh vacuum (1. 95 g, . ~H'NWR (40 13) 8 =8.83 (s, 1 H, 8.05

(s, 2H), 7.5-7.2 (m 15H) 5.21 (s, 2H) LeA35 299- US Exanale 9 -25

. 30 phenyl -5- ( ban g% 885§ of B ESCR ACR e e e iy
acetate. 8. 8%ijthetO0.dr mol) Pd/C (10 % are added to this solution under

nitrogen and hydrogen is introduced for 4 hours. The mxture is filtered
and the sol vent renoved under vacuum A white powder is obtained (1.1 g) 85

% . 10 ~H NWVR (40 1
7/?83 (s, 2H, (7 4 %%%%tg% 7(:&)9(5@1&&%@ %ﬁtlo ?thh&gﬁ énol Is_Dl n a
simlar formfrom ddeasitenendighancloard atjeast meaammlcldlt;aruﬁ)xgmdaﬁdt o 9 above:

15 Ex. Term nal group Structure Coment no. H 1 3-bis(isooctyl phenyl)- | ~
10 ~ Wiite solid 5-hydroxyi sophthal ate ~I 1i

3-b po-d | & i
ﬁydrolxil[:siOpht Ihal( gﬁadlfd??éjg?ﬂh}a{)]o@uarpy %ﬁwyé lacﬁ?éar w&ea éslquf%)d\% for

5- hydr oxyi sopdlyester earbonate productiore A 35 299- US - 26

The aromatic polyesters according to the invention are produced by
known production methods (see e.g. Kunststoff-Handbuch, Vol. VI, 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 “x" = 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.



Ex. Term nal groupStructureComent no. 1, 3-di cycl odecyl -5-0 ~ ~ ~13 hydr oxy

| sopht hal at eQi | -di cycl ooctyl-5- | ~ 14Q | hydr oxy
. i sopht hal at e,ﬂﬁ&é&%-(di phenyl ~' _15oxycarbonyl) phenyl]-5- ~ ~ ~ ~
Wit e sol i dhydroxy isophthal ate Exam-<1& 16 3, 5-di (4-met hyl benzoyl)
phenol pale yellow solid Le A 35 299-US Examale 17 3,5-di(4-tert.-butyl

15227 brbpar at | on N6 cqvephaRAHANGPANEEs Bt eh B A PhegPbUrARd 605 o
(0.06 mol) 2, ehbﬁs(é\Tdﬂx%W@ﬁteﬁwAremuﬂaaléeaéaédiﬁo@éfbr&irﬂér%&?20 mol %

relative to bi sphenol conpon ) are dissolved in 220 m water in a flask

at room tenperature under a nitrogen atnosphere. 1,003 g

1, 3-di phenyl - 5- hydr,oxy i sopht hal at fLom l.e 9) dissolved in 220 m

di ohi of onet hane. alSeRasa T BVERE el breaiep PPutes P ArSR T 188 i nutes and
then 0.08s5M prddudtiol)ofthe bdklcafbdtritesiputycitsr atbesates or pofestersLe A 35
299-US -28 mxture. 8.3 m (200 nol % relative to bisphenol conponent)

phosgene ar e acaofding tethednvention fremptipaengls. rmagophenels,ieasbenis asid rring. The

pH val ue is L.0Lai ned. | 12 ' lS process by
maki ng up w t rlg%m%e%@:lﬁggf%@gﬁaL@?cligrrgv%ngél §C%°§rﬁﬁ1 :&;1{83%0{:%#52 further 30
m nutes. |t Sohditiohekndiwnuerdeayichiratteriyearintirathaoropiiehdl$ihavingahe c phase

separated off. After acidulating the organi ¢ phase with dilute hydrochloric
acid it is wiemdadibare usnd as & @'Pdesmk@gthﬁﬂmquﬁwﬁs qfr%m'% di ssol ved

i n the oggani SErd WoltT) | - asl Y 0 MV =
16240 g 191 ermENgEgereBl? RGeSOl e idte BipSic of
experi nment wakphendiswhesteby upee GO Mmetls ithereof mueferdldly up to 25 mol%,

relative in each case to the total quantity of chain terminators, may be

replaced by other monophenols.

15 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 accordijng to the invention.

30



Instead of 1, 3-di phenyl -5-hydroxyi sophthal ate, tert.-butyl phenol was used
as chain term!' ngzggrggl:%: 16630 g/ nmol 20 M~ = 7920 g/nol D = 2.09

~ Pol ycar bonat | ecul ar wei ghtd ass transitionrate

viscosity(g/ nol)tenperature(Pas)(C)(at ~ &'OC) Exanpl e 19182MN = 16240142M- =

7830Conpar ati ve exanpl e216Mv = 1663014520Mh = 7920 Le A 35 299-U~ -29 It
can be seen from bl e, above t hat 91m)s i denti cal érf‘rf)jl ecul ar

t ith |
o he e ol oo G AT bB Bt RO EStoh CartoarkS S BPU BRIV AcqBig |

reduced zer o s ReafveAtién M09S Warkddlup BFAbWRRehRs and Proceyskgnat e havi ng
tert.-butyl phenol as term na:nggroup. 5"Al t hough the invention has been

descri bed i n piiedugs thermpplastio maldingcompositionsghaboey hefused iestration, it is

e S e

departi ngsfr @xahippespi rit and scope of the invention except as 10 it may be
limted by the clains. Le A 35 299-US -30 WHAT IS CLAI~VIED IS: 1. A

nmet hod of using a phenol conformng to HO-Are ~X-Ar21 | Jn 5 wherein Are
and AR 2 independ I ] o ear or

pol ynucl ear ar omatterimtée ng’a’ﬂ:&@gfg,eccinpgag&g@aﬁu@ﬁ%‘g%g@w‘aﬁ%ﬁ?%@%,ﬁadi cal, and
10 n is 1 to polywanpsnates angdfordiicemgromatie polyestdrasdrbondtes mndisr gherp

consi sting of pol ¥,car onat e, _pol efterc ‘bonat e and pol yesttjr. 2. The

met hod of C ar&nf IGIROIESHETS Egrtfagrd REAMOIHING LAMBRASIHOYISBRY IACAYA]  om t he

gr oup congi SidAdeRliondPdeitiveSror teli%yt RRaneBY utily, A Pol yreric resin

sel ected fromthe group consisting of polycarbonat'e, pol yester carbonate
and pol yester containing at |east one structural unit conformng to O Are

ety 2 o T R SRENEILEh S e U Y
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
WO099/65772, p. 15-25 and in “Plastics Additives”, R. Gachter and H.
Mller, 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 he used wherever known polycarbonates, polyester
carbonates and polyesters are already used. Their range of properties also

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



25 X is a single bond or a divalent radical, and nis 1 to 5. Le A 35
299-US -31 4., A ving the formrula Rz RBRa HRS 6 RR5R-) R, R
.i ndependentl%Mot hers denote H_. |inear or branched C--C~8 al kyl,
Cl, or Br, Xis single bond or a dival eﬂtg radi cal , R3-R6 independently one
of the others denote H, linear or branched C~--C-8 al kyl, cyclic C5-C~8
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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
connectar 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.



HC

(#. #. ???????9999999999999999999999999<9>99999>>>9|~~~~>~9 ?2?7>7~=2| | | <>>?7>7~
L P> ?] | >=7>22F RS >| px8~??2~>?22>?2~~?~| | | | p

| Xx?~x~ ~SX X~ XXX PXXXX PX~ |~~>9°>>x|80???39X>99~~9 ~| ??| p>| x~>?7?>| ?~~???7?~ 9|99

| ~>>?~~| ~X]| ~>??>>>>7>| >>>7>7>57>5~>5>5>>>~pX>>>>>>| >~>7>>~7>70>7>77|~>>||>~|7|

~>~~2?2?2?20?>| >|.<~| -x~~ P?~>>~~~ 9|~|7>|7 ~?~| >| | ?x00~?72?272?
02?7>7~~| ~>9>’5’7’>’>’> 0| thdf@%ﬁwpﬁ&&bogbdfh Hﬁ | >~~: ei & 45 & C

(#. #. 27 °pXX|1‘8.<>>T-'br‘n'6u H&IB H%P"a%"@ "IT?c”f%n%nﬁk?ﬁnd’ ?8)?9”"”” 2<

?xx??x?px?px|x~|>0>??s? x87 <] ~7>~7~002~27>57> ~| ~~<>~272| ?>7|

~ |~ ~>9<~99ﬁ9?>9ﬁas|he|u|surgs; so¢n as»&g?:eledpealwanmm eabmeqS~'>>>'>>~'> ~?° | ~>0?

27~?727~ >~ ~8><<??~ 9 D~ PP | 22~~222P~ ~| 21 ?| ?| ?2?| ~

| | ~8~] ~| ~| ~| [4% | | Fjred ~~~8“~A~“~9f~PJa%t“l> "T%;B’SBI‘JG"%IY%’;@L%U |>|0'>|>>|o| |>o| ~0| |oo|o|o|oI |o|>
0] 720-02087p0- OOQﬂBHQcﬁ&tOofgﬁ%érathéiara’ﬁe””” ~28~7>f 2>~| | ~222222>7>>| —|

|7?~|7777 ~PP?7>7 |7>|~7|[7|7 ~P~~~>>~P=?>| ?~| ~?~~~2~=2???7?>7~ ?|<7>~~~7?7

?2~| | >>22?222722~ oﬁopudwrboboeﬂptarmoagﬂuqusmmnﬂvmpmep|resas§ﬁm:s ?2~~227~| 2T

e i‘fﬁi»»»%mstQ%fu%ésf@;imaye%%wﬁ%@?pg| 2 ] | | ~2257-2-x2

P~>?7~?~| KK?>S~SSS>5>~>~>?>>>?7>7~>>7| | >~ >?????

|>r>oLzzZZZ;;9%>>§;ﬂ;§;’§;{’\ﬂaﬁi"ﬂ9ﬂ”ﬁ@ﬁﬂ%9%’“@%%”%%1”“" 353729~
L i AR S R T

T<45 C 25.  Goggles, optical lenses for glasses.
T<T<( <T#. #. ~=2> 99~~X9 PP~ ~~>~=27?>>~| ~?| ?2?> ~me| =P =P??>~~~>?>~>| ~| ~~?7?
>~||2997>>>> l bbu&g §ﬁ$193$epiﬁy t&wﬂLﬁﬂ$%we§£Q&SEmF699||L>L9|>~

?>| ?| ~>p| ?~>~>~ 9°%ﬁﬁmﬁﬁtgomn Va 3r3roT3§§3f&))H45 )C

HH( H4. #. p>~~~| ~~??~~| ??7?7??7?2727??7?7?7?°??7??7?7?777~<| <<?<<<<<<~<<x<<0<<<<<<<L<<
<<<<<><><><<2<7<<<ﬁ30kagmg<fe&x£e¢<ptmmeum8x8x<x<x8x8x8x8x8x8x8x8x 8x8x8x
8XXXX]| xx’>’>’>’>’>’>’>’>’>’>’>?.??????????’?????????? ??X??~?| | >??7>???><<<| | | <>?><<>7~?7
~>>>>>><1§<<2¥&<<(¥“Q$¥¥§§...f3w5??>>>>>>>>7777cwl&q&2&445 2&C

44(4#. #. <<<>>£9<<<>I%?b‘th’ér>?m5maﬁéﬁs>%hbh%%@gp&&ﬁlé’&’oo\fsﬁ%ﬁﬁﬁéﬁfa’gﬁﬁ«««««
<KKKKKKKISSESS>P??P8X??2?2?2?27??2?2?2?2?2?2???2XX?X?X?BPX<PX~>PXBSPX>X>PX<PX<PX<PX8p
|8p|8X<8X<8X<<X<<p<<p<<p<<p<<x<<p<<p<<p<<p<<x<<p<<x<>x<>x<>X<>X<>X<>X<>X<>X

<>x<<x<<x<<x<<x|xrﬁ“éé mhﬁ%ﬁﬁﬁé& %3%8@?377 777777 DPRRADVIVV?SV?I?V?N?

999g?????????>999xxxxxgéxxxxxxxxxéxxxxxxxxxxxxxx xxxxxxxxxxx..%%?????>>>>>>
>[LITTTITTT ] [Arpgicad from thiel ddlyrmpis<actording [te the Inverfior?><?78p?<<<<<~<~<0<<>?
??7<<<gL< X ], , e45

ee(e#. #. 3999999999999999999~| p| ~XXX?22222222222222222222222222~<~<?>7>>>| >~

~<>??97???2??7????°????7>>>7<<<<<p| p|¢ FEELLKLLKLL KL LL] | || ] ] <<<<<<<<<<<<<
<KKLKLKKLQ??2?2?2????SSXSXSXSXSX>X?X ?X P S

s[s[ ([ s#. #. 0B@EMARTR>~| | ~?2>>>C>>>>2>>>>>22227>>72222222 7 ~~~~~~~~~ PP
OO R CCEECOOl SO RPN >>~~>>7>7>>>>>>>>>>>7907 77~~~>>7>>x>x>h>|>~~7~~

2227-~~227- °~Pr’éga?ht’bn°of°?3’bﬁte??’b%tﬂ’ﬂm8m%sﬂ%-?r&8h -BtyPARRRPSIBRG 27 20~22

??7?~ 777~xx #YEN6Z 2 X+

zuoj e’ [VF@a]d%?MHP@%H%a]CAa]ca]ca]caU]ca]cTaV]cTaU]ca]ca]ca]ca]ca]ca]c“a]ca
] ca] ca]ca] ca] c”a] ca]c”a]ca]calc”ajcalUca i z %18A E k B;

b{vql gb] X]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]
ca] ca] ca] c”a] ca] c41caloo@l 2R S-hydxbizophiiblic elcidBited 84 \0og ¢hB&Irhelp] ca] ca] ca

ca cal cal calEHEIPAIS GRRaROH) 609 TN Sedpes m@éﬁ%@%ﬁ%g&&qﬁfim
a] gggglﬁﬁloa/g/g/& &&} s%ilh:{;zlngug%I io?g}e %*Fha% ffl] r%ﬁ?k% 'fgélg ? a] caj ca

] ca] ca] 88D4] eiﬂa?aﬂmalteﬂ]'buwbdlmhﬂaﬁll|§Vb¢fd0ﬂ'dm]m§%H]lfNiN&ﬂmedlhyl ( ( 1 (C(H W

*H xR x T+, ca ca) cal ca] ca
i )c;] ca] ca] ca]fé(E[Pﬁ'é‘r‘i%Fc%‘%ld@da%‘weQ tf'bgaﬁcggt]'@ H @l{]e@k«f@ﬁq ] . ]$/ 5} /
(yFVZ/d//////////000[000123V3333}xsn|dAYnhcAYa]ca]ca]cAa]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] cal] ca] cal] ca] caU] ca] caU] ca] ca] ca] ca] c
aJ ca] ca] ca] cMa] ca] ca] ca 334(4*444! 5°55567B7778) 9k99991: ; a=E? @A
ALAAAB, B| vgl gb] Xa] c] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] cMa] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!, BpBBCMC| CCDJ DDDE>ES EEE
FPFFF7GFGKGEEGHOHHH [ vl I | wwmhe”™Ya] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
~a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! | I\ JyJIKMKVK
KK"L_LLL5MDM MVIVN' Nc NNNOUOOOP7Pz PQPQ Q wr mhc”Ya] c] ] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

 NESNESTS 2~ R



& ()-!N 10%&' ()-109%& ()-f 10%& ()-~6zdB! 8

s& 109& () - 10,( % %&() s! 109& ()-t10%& ()- 109%& ()-zXz[ <3=10%& () - 610
% ()-5: 10%& -1 ~3(M 10%() - 3! s&' 109 () - m+j bCS10%M&: () -
10%8: () - 310%r&’ () - 10%T&: () 10 10 10sY21109%& ()-jy, / i

dEbCLO%& () - 10%& () - &Z10%& () - 3GLO%E () - 310%r& ()-10%r& ()-i 2

iavashal s BUE (Ve 10sahoyrsBedeqstions oo dnsteAesiatsd cystetooeme: 1) - A
lat 5 i eiTher \tert | h¥! sil
£ QEDC: P 1095 ibtol A lesd i berlXdfol Yo r38HSal briLBUGH iméin iy PA=DC H

Z10%&' () - 109%& ()-s, mML0% 109! TO (/%m 109& () - ; dEDC! FsP- f
109& () - +1ocy&mc)nc(e1(sfmd(r¢lyssqu5i\n Bl e(;:olumon/& waslmed whth wxater 10 10

106610% () <Se0% 00 TR Oocd T A BV g RN & white
& ()-ss10%& (solid ¥8f&ins (1301;)0?/% 83 4AW3BYNC! F: 109%&' () - | 10%& ()-1~"1109%9¢& () -
|

109& () - 310% &10%& t BR} [ <YNCsS/ 10%&' () - ! N&s% 109%&' () - 3! ps%
10%&(§)3| %WN)MBMOQ) nm@bs)}é[fo&@w(;rﬁrl}ib (LS)‘?&')()@F@O%H

Lo ) 100 {0 R e T R R )=

Example 2
10

Preparation of 5-(tert.-butyl dimethy! 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, CDCl3) & = 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 dimethy! 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 %).
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(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 ml
1 M HCI, 400 ml saturated NaCl
solution and then once more with water and dried over MgSQ,. 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
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"H-NMR (400 MHz, CDCl3) 3 = 10.5 (s, 1H), 7.84 (s, 2H), 7.51 (d, 4H),
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 ml 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
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dlchloromethane and shaken out with 1 N NaOH. The combined aqueous

phases are acidulated 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) & = 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 thionyl chloride was
distilled off under vacuum. The remaining residue is dissolved in 10 ml

20 dichloromethane and slowly dropped into a mixture of 1.13 g (12 mmol)
phenol dissolved in 20 ml 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 mi 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,) & = 8.83 (s, 1H), 8.05 (s, 2H), 7.5-7.2 (m, 15H),
5.21 (s, 2H).
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10 "H-NMR (400 MHz, CDCla) 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

H
1,3-bis(isaoctyl phenyl)-
10 ( i phenyl) ﬁfé\f White solid
5-hydroxyisophthalate w W

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

0, (o}
11 phenyl]-5- I E White solid
hydroxyisophthalate

1,3-bis(p-cumyl phenyl)- 0
. (p-cumyl phenyl) ﬁ’é\f White solid
5-hydroxyisophthalate %
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15 | oxycarbonyl) phenyl]-5- j\g ?i White solid
hydroxy isophthalate ES o o é
Example 16

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

pale yellow solid
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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 mi 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
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L 10%"& ()-g 3elABE'WI-US 10%"& ()- 10%"& ()-0}[?j]1<% 1 L* 10%"& ()-4
#3Y Wi L* 10%"& ()-4 L* 10%"& ()-4 L*280% "& ()-4 L* 10%"& ()-4 {_?j]<%
1 L* 10%"& ()-4 L* 10%"& ()-4 #3Y Wi L* 10%"& ()-4 L* 10%"& ()-4 L*
10% " & ()-4 dH <L* 10%"& ()-4 L* 10%"& ()-4 L* 10%"& ()-4 L* 10%"& ()-4
#3Y Wi L* 10%nik&ire) 88 ral (2000686 ( nelative 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 s 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

Mn = 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 My, = 16240 142

M, = 7830
Comparative example | 216 My = 16630 145
20 M, = 7920
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clearly reduced zero shear-rate viscosity in comparison to a polycarbonate

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.
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5
wherein
Arqand AR ; independently denote an optionally substituted
mononuclear or polynuclear aromatic radical,
X is a single bond or a divalent radical, and
10 nis 1to 5 comprising producing a resin selected from the group

consisting of polycarbonate, polyestercarbonate and
polyester.

2. The method of Claim 1 wherein X is a divalent radical
15  selected from the group consisting of -CO,-, -O-, -CH,- and -CO-.

3. A polymeric resin selected from the group consisting of
polycarbonate, polyester carbonate and polyester containing at least one
structural unit conforming to

n

20
wherein
Arsand AR ; independently denote an optionally substituted
mononuclear or polynuclear aromatic radical,
25 X is a single bond or a divalent radical, and

n is 1to 5.
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R
R3
X
R4
HO
R5
R' X
6
R R
5 R', R% R’ independently one of the others denote H, linear or

branched C4-C4g alkyl, Cl, or Br,
X is single bond or a divalent radical ,
R3-R®independently one of the others denote H, linear or branched
C+-C1s alkyl, cyclic Cs-Cqg alkyl, phenyl, phenyloxy, phenyl
10 carboxy, benzyl, benzyloxy, naphthyl, naphthyloxy or
naphthylcarboxy radicals, excluding bis(C+-C1s alkyl phenyl)-
4-hydroxyisophthalates, diphenyl hydroxyisophthalate,
bis[(diphenyl oxycarbonyl) phenyl] hydroxyisophthalate,
diphenyl oxyphenol, 3,5-dibenzoyl phenol, 4-methyl-2,6-
15 dibenzoyl phenol, 2-methyl-4,6-dibenzoyl phenol and 3,5-
bis(4-hydroxybenzoyl) phenol .

5. A molded article comprising the thermoplastic molding
composition of Claim 3.
20



