2 7 0 CT 2006 PO 7627 -~_ Le A 35 596-US Th/ ngb/ NT 5 POLYCARBONATES,
POLYESTER CARBONATES AND POLYESTERS W TH SPECI AL BRANCHED TERM NAL ZC'FUIPEOB
FI ELD OF THE | NVENTI ON 10 The present invention relates to thernoplastic
nol di'ng conpositions and nore particularly to conpositions that contain any
of pol’ycarbonates, polyester carbonates and polyesters that are chain
t er mi nat ed Q- 5687 phenol i ¢ conmpounds having a branched structure. 15

SUMVARY OF TiHEn BYVEDE-ILGN T/ ﬁggﬁ\ﬂfl ¢ conpound having a branched structure is
di scl oseg I Ined Zorrpound conforns to HO-Ar. X- Ar--. JINL_ . ((jl) 20
wherein Arl an r jtute

nononucl ear or pal ?Qﬁgﬁﬁéﬁtﬂﬁgﬁ’%ﬁﬁ@%ﬁ@u% ntly denote a
si ngl e bond or S EERS W SPEGIAL QLIBSt i t ut ed

nononucl ear or pol ynucl ear aromatic noi.ety or an allphatlc or 25

cycl oal i phatic radical, and n as a termnal group, in
pol ycar bonat es, poneSter ca”ﬁ%ﬁéﬂéngﬁh'@ﬂﬂ@ﬁ&ﬂgrs. Al so disclosed is a
process . for oduci.ng: P =Y W ' i a chain
erm nator. 105 Bk R an S AT IR el Bl R B b8 o oupe

based on phefigfe paiRbIzHY {odforRsGmbs ttRRAtain 4ng| dnHdERBbReIRE]

4- cunyl phenol, are frequently used for th
polyester carbonates and polyesters that are chain terminated with a

| phenolic compounds having a branched structure.

15 SUMMARY OF THE INVENTION
A phenolic compound 'having a branched structure is disclosed. The
compound conforms to

HO— Ar—X— Argt. Y= Wy (1)
20 -

wherein Ar; and Ar; independently denote an optionally substituted
mononuclear or polynuclear aromatic moiety, X and Y independently
denote a single bond or a divalent radical, W denotes an optionally
substituted mononuclear or polynuclear aromatic moiety or an aliphatic or
25  cycloaliphatic radical, and
nis 1to 5, is useful as a terminal group.in polycarbonates, polyester
carbonates and polyesters. Also disclosed is a process for producing such
resins where the disclosed compound is a chain terminator.

30 BACKGROUND OF THE INVENTION
Monofunctional terminal groups based on phenol, such as for example
phenol, 4-alkylphenols and 4-cumylphenol, are frequently used for the
production of polycarbonates (Kunststoff-Handbuch 3; L. Bottenbruch,
Hanser, Minchen 1992, p. 127; EP-A 0 353 594).



production of pol ycarbonates (Kunststoff-Handbuch 3; ‘L. Bottenbruch

- Hanser, Munchen 1992, p. 127; EP-A 0 353 594). 270CT2006 Le A 35 5343-068 2006
It is not- known whether these conventionally used term nal groups have a
positive effect on the fl ow behavior and/or the zero shear viscosity and/or
“.the thernal LetmBEI596+U8Nd t hus whet her they2 have a positive effect on the

5 processing properties of the correspondi ng pol ycarbonates. The production
of pol ycarbonates containing branched term nal groups is in principle known
and is described for exanple in EP-A 0 794 209 and JP-A 06 256 499. 10 For
exanpl e p-phenyl phenol is known fromUS-A 3 166 606 and 3 173 891 as a

chain termn r atelgto) f

car bonat es a?%%kl}%t\?\{mn% %l ch 4- %ﬁ?ﬁ@éﬁ%ﬁ“@hﬁ&aﬁggﬁﬁ%l@g@y aég\z: gi n
term nator. bosiifereffit 20488 fitas behbder bhd/drsbederdishear Viscadityyamiyenol as
chain termnator. From Japanese O fenl egungsschrift 57 13 31 49

pol ycar bonat é8e &hernial shabilityoanchttusawbetineditheye bave erpgsitére effedpsn Preenol |

al kyl phenols or naphthol as term nal groyps. Trityl phenol, cunyl phenol,
bhenoxy phenolPTev S BeHERPERLSH e fGITesPand Mgseq!VEORAERD. A 01/ 05 866 as
chain termnators for polycarbonates. 25 FromEP-A 1 048 684 and WO- A 99/ 36
458 pol ycarbonates are known that have been nodified for exanple with

4-(1, 1,3, 3- t gheasretbtidn by bbRegMdnates containing branched terminal groups is
in principle known and is described for example in EP-A 0 794 209 and
JP-A 06 256 499. '

10

For example p-phenylphenol is known from US-A 3 166 606 and 3 173 891
as a chain terminator for polycarbonates. From US-A 4 330 663 polyester
carbonates are known in which 4-butylbenzoyl! chloride is used as chain
terminator. |
15

WO-A 00/50488 describes the use of di-tert.-alkylphenol as chain

terminator.

From Japanese Offenlegungsschrift 57 13 31 49 polycarbonates are known
20 that are modified with phenylpropylphenol, alkylphenols or naphthol as

terminal groups.

Tritylphenol, cumylphenol, phenoxyphenol and pentadecylphenol are
described in WO-A 01/05 866 as chain terminators for polycarbonates.

25 | |
From EP-A 1 048 684 and WO-A 99/36 458 polycarbonates are known that
have been modified for example with 4-(1,1,3,3-tetramethylbutyl)phenol
and further branched alkyl phenols.



and further branched al kyl phenols. 270CT2006 Le A 35 596-US -3 From JP-A

. 06 25 64 99 polycarbonates are known containing termnal groups-of-2n@CT 2006 -
structures (Ar-CHZO O (Ar-CHz O)n -o0- n 5 According to DE-A 38 03 939,
chain termnators of the formula R HORs 10 R3}n (H)3 , are used, wherein
- R, R, R3 arg A 9gsmoscgs or different and denote C2-Ci z- al kyl or

C8- C20- aral kyT, at Teast one of the radicals Rl or R2 being a Ce-C20-

aral kyl radical, and wherein n has a value between 0.5 and 1. 15 WO-A

98/ 22522 descri bes branched phenols, their use as termnal groups in

pol ycar bonat EE2MakdA 96 %/%éﬂ%a@%arbeﬁ@@srﬁrﬁ&ngwehcqr&amnm&rcergmlaabs.

Furt her nor e, f t e termnal groups in the polycarbonate is

said to be ag%@r&gﬁgssgm#@%gi tion tenperature. However, no details are 20
gi ven either of branched phenols of the aforedescribed type or of the

effect of branched term nal groups on the zero shear viscosity and thermnal
stability of polycar bo, 2S. 3
known term nal groups &
zero shear VviAcOBL-D)—ar
wei ght and/or materi al
pol ycar bopates that contain

el at\ively high
" a _ iﬁbnnlecular
Thus,

nihe di sagyapif
may tend to exhizgléz

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

1

‘- HO R,

10 Ry, (H),

are used, wherein Ry, Ry, R3 are identical or different and denote C,-Cy3-
alkyl or Cg-Cyp-aralkyl, at least one of the radicals R; or R; being a Cg-Cyo-
aralky! radical, and wherein n has a value between 0.5 and 1.
15
WO-A 98/22522 describes branched phenols, their use as terminal groups
in polycarbonates, and polycarbonates containing such terminal groups.
Furthermore, an effect of these terminal groups in the polycarbonate is
said to be a lower glass transition temperature. However, no details are
20  given either of branched phenols of the aforedescribed type or of the
effect of branched terminal groups on the zero shear viscosity and thermal
stability of polycarbonates.

The polyester carbonates and polyesters with known terminal groups have
25 the disadvantage however of relatively high zero shear viscosity and/or

may tend to exhibit a reduction in molecular weight and/or material

discolouration under thermal stress. Thus, polycarbonates that contain

‘secondary or tertiary hydrogen atoms, above all in the benzyl position,



secondary or tertiary hydrogen atons, above all in the benzyl position, - -

- 270CT2006 Le A 35 596-US -4 may be degraded under thermal stress, sb%ﬁﬁﬁé%ﬁ
for exanple in an extrusion process, as a result of which the correspondlng
material may be discoloured. Polycarbonates that contain ester groupings as
“terminal grbeps3d 686-Unhdert hermal stress t-otundergo transesterification
reactions 5 and are therefore not suitable for the nelt transesterification
process. (Kunststoff Handbuch Vol . VIII1, p. 150, Carl-Hanser-Verlag, Minich

1973) . round of the
prior art th b%gg&%?ere oogtggﬁ% ”:":lf\ggig}£ Ifgslqséﬁérﬁglleaggﬁﬁonat es,

pol yest er Caémﬁﬁbﬁfpréfékspﬁk)éa%%@k%fwﬁlbl%l@e ébﬁeslﬁ(ﬂ‘fcﬁrﬁg eRbtefan/izgi b bel ow as
pol y(ester) (carbonate)- and/or suitable phenolic conpounds as térm nal
groups, t hat didooloatedx Rolycartonatestihrebdoataingsterfgraupings aseeomgtadar vi scosity

and at the sanme tinme do not wundergo degradati on under thermal stress, such
as for exanpgtcpum t&ﬁdwd@ztth@rgn@rstliﬁ%éewctﬁrgo frangeslerifieation(RaftiegS and t hat

sty pr 1 ot gty SRaare agkitemat suteBS T sBE it HehSeuBtf §§t'%e*<if§5 “of terminal
groups havi ” @ns‘%ﬁ%ﬁ"- énﬁémﬁdvmnppi‘%'QHIllﬁl'hr%‘%F'-WeH I Mdriféh 1??’3{2.
structure. ese term nal groups poSftively influence tHé zero Shedr

Vi scosity, i .e. the correspondi ng pol ycar bonat e with a conparable nolecul ar
wei ght distribution exhibits a |ower zero shear_ viscosi t%/! and can therefore
r

be processed nore read| DETA LE%%C'&EHON@ESB’*%EWEH“@ m nal groups have

t he advant ag are al s st abl e

5 Ph [ i
terni nal gro @'HP{)F 9295?%%%8 the Raor ﬁ% th tletﬁg h(urg)%gts oft> Phenolic

10  providing polycarbonates, polyester carbonates and polyesters - these are
referred to herein below as poly(ester)(carbonate)- and/or suitable
phenolic compounds as terminal groups, that do not exhibit the
disadvantage of a high zero shear viscosity and at the same time do not
undergo degradation under thermal stress, such as for example in an

15 extrusion_process or in injection moulding, and that may also be used in

the melt transesterification process.

It has now surprisingly been found that this object is achieved by the use
of terminal groups having a special branched, in particular dendrimer-like
20  structure. These terminal groups positively influence the zero shear
viscosity, i.e.‘ the corresponding polycarbonate with a comparable
molecular weight distribution exhibits a lower zero shear viscosity and can
therefore be processed more readily. In particular these special terminal
groups have the advantage that they are also stable at high temperatures.
25
Phenolic terminal groups for polycarbonates having a dendrimer-like
structure based on carbonyl-bridged or ether-bridged aryl systems have

not hitherto been known.



structure based on carbonyl-bridged or ether-bridged aryl systens have not-
- hitherto been known. 270F20 Le A 35 596-US -5 The present invention? 70072006
accordi ngly provides pol ycarbonates, polyester carbonates and pol yesters
that . contain branched, in particular dendriner- |ike term nal groups based
“on aryl-CO &erd 36 586yUSO- coupl i ngs, the usesof such pol ycarbonates, and
speci al phenolic termnal groups suitable for-use - 5 in the pol ycarbonates
according to the invention, and/or the phenolic conpounds on which the
termnal gro r ed... T [ i hvent | i_ngl 0 provides
for the use lcﬂl‘%t‘ﬁgg%'ﬂgmg?t&omggﬁ)ﬂgﬁﬁ&p?@&%&d#ﬁgcﬁﬁgﬁé&ﬁuggwf%éf or the
producti on_ Ocalifiifatdbng pBHRsterS tRaidra thah ﬁ@ﬁngﬂkié hSr BBRARMEE-
conpounds of the fornmul ab?%é, as wel as theléfr gre aratl'lJ on. The phenolic
conpounds of |ikbeemoinaligupt)based amedyR€0-andiot drgiv®-coldintd®, Aie¢ ule of
Ar~--~Y-W, (1) wherein Arl denotes an optionally substituted nmononuclear or
pol ynucl ear SHERpAlCarimates, adopgciakphenoicteraialmypeppsaiiable fardeeal ent
radi cal such. 20 as -0- or, -CO, Are denotes an opti,onally substituted
rononucl oar 47 B PONGRIBORPtEs FeRrd B0 thEne tvestoty SN/ E RIS ngl o bond
or a divalen ' : = Q- = es an optionally
substituted %I(%n %H@?égiqgﬁlcgz[mgﬁgﬁ@glrgéar%gsna#g%%gé' parent group or an

al i phatic or cycloaliphatic radical, and n is a variable between 1 and 5.

Preferred are phenolic conpounds of the formula $1) that correspond nore
speci fi cal | y The prasentonwentien aagordimgly 3po provides for the use of the phenolic

compounds according to formula (1) for the production of terminal group-

10  modified polymers and the phenolic compounds of the formula (2), as well

as their preparation.
The phenolic compounds of the formula (1) are defined as follows:

15 '
HO— Ar—X— Arst Y=W], ()

wherein Ar; denotes an optionally substituted mononuclear or polynuclear

aromatic parent group, X denotes a single bond or a divalent radical such
20 as-0O-or -CO-,

Ar, denotes an optionally substituted mononuclear or polynuclear aromatic

parent group, Y denotes a single bond or a divalent radical such as -O- or

-CO-,

W denotes an optionally substituted mononuclear or polynuclear aromatic
25  parent group or an aliphatic or cycloaliphatic radical, and n is a variable

between 1 and 5. |

Preferred are phenolic compounds of the formula (1) that correspond

more specifically to the formulae (2) and (3):



270CT2006 Le A 35 596-US -6 Compounds of the fornmula (2) RS Y\ / HO X In
.(2) R R [RZm5 wherein R1 denotes H, linear or branched Cl-C18-g k@CT 200 -
or Br, preferably Hor linear or branched C-Cl2-al kyl, particularly
preferably Hor Cl1-C8- alkyl, and nost particularly preferably H 10 X

- denotes a sipglpe3zbond-05 a dival ent radical.guch as -0- or -CO-, R2 denotes

H, linear or branched O -Cl8-alkyl, C or Br, preferably Hor [|inear or
branched C -Cl12-al kyl, particularly preferably H or Cl-C8- 15 al kyl, and
nost particularly preferably all denote the sane radical, especially H Y

denotes a single bond or a divalent radical such as -0- or -CO, 20 R3, R7
i ndependent I te\H, linear or branched Cl-C18- al kyl,
cyclic Co- Clgbg{w&g&ﬁgﬁglf?#gwgr@poxy, phenyl car boxy, benzyl, benzyl oxy,
napht hyl , napht hyl oxy or napht hyl carboxy radicals, preferably R3 equals R7

equals H, linear or branched O -Cl2-al kyl, cyclic C5-Cl2-al kyl, phenyl,
phenyl oxy, benzyl oxy or naphthyl oxy 25 radicals, Rnd particularly pref erabI‘ y

H |inear or branched Cl1-Cl2 2 7 0 CT 200 Le A 596- US -7
| Y
HO X
n 2
R, Ryl Ry

5 wherein.

R, denotes H, linear or branched C;-Cyg-alkyl, Cl or Br, preferably H or
linear or branched C;-Cyz-alkyl, particularly preferably H or C;-Cg-
alkyl, and most particularly preferably H,

10
X denotes a single bond or a divalent radical such as -O- or -CO-,
Rz denotes H, linear or branched C;-Cys-alkyl, Cl or Br, preferably H or
linear or branched C;-Cyz-alkyl, particularly preferably H or C;-Cg-
15 alkyl, and most particularly preferably all denote the same radical,
especially H, ‘
Y denotes a single bond or a divalent radical such as -O- or -CO-,

20 R, Ryindependent from each other denote H, linear or branched Ci-Cys-
alkyl, cyclic Cs-Cyg-alkyl, phenyl, phenyloxy, phenylcarboxy, benzyl,
benzyloxy, naphthyl, naphthyloxy or naphthylcarboxy radicals,
preferably R3 equals R; equals H, linear or branched Cy-Cyz-alkyl,
cyclic Cs-Cyr-alkyl, phenyl, phenyloxy, benzyloxy or naphthyloxy

25 radicals, and particularly preferably H, linear or branched C;-C»-



al kyl, cyclic C5-Cl12-al kyl, phenyl or phenyloxy radicals, very particularly
.preferred R3 and R7 denote the sanme group or residue. m.is a nunber? petiveph
0 and 3, n is a nunber between 2 and 5, wherein 5 mand n nust total sb.
Particularly preferred is the combination in which mOandn=2. Conpounds of
-the fornmula (3)a3B6dp-ys0 P Y HO\ X R4 [ Rsym (3, ‘15 wherein X and Y have

t he nmeani ngs "gi ven above, R4 denotes H, linear or branched d-Cl9-al kyl, d
or Br, preferably Hor 20 linear or branched d -Cl2-al kyl, parti cul arIy

pr ef erably H or Cl1-C8- alkyl, and nost particularly pref erably H, R5 denotes

H |inear or brandhied eyclicts: Gitd)ify!, eyt osmheavmrrasncww@ry | i near or
b hed d - Cl2-al t I bl d
b anened 12 il BRL R, BERGTBNL O S oodt it 719

R6 denotes linear or branched O -C18-al kyl, cyclic C5-C18-al kyl, and
preferably linear or branched C -Cl2-al kyl, cyclic C5-Cl2-al kyl, and

270CT2006  Len#As 3nupRbetSetwe?n andigwl igrd HuibeF eeabban aléndisnwtheréuhe same . .

radical, in particular linear or branched Cl-Cl2-alkyl, as well as cyclic
C5- C12- al Ryl m@@do’anstt tetad <5. rRargcuany prefiertsst isdba nhigation in Wi nunber
bet ween 2 and 5_O L. re_l_a mand n nust total <_ 5. Particularly preferred is
t he - 4 '

Compounds of the formula (3)
y . C—;;(Y—Re]n
' \ HO X
. o | | @
R, [Rs]m

15  wherein
X and Y have the meanings given above,

R4 denotes H, linear or branched C;-Cyg-alkyl, Cl or Br, preferably H or
20 linear or branched C;-Cy;-alkyl, particularly preferably H or C;-Cs-
alkyl, and most particularly preferably H,

Rs denotes H, linear or branched C;-Cys-alkyl, Cl or Br, preferably H or
linear or branched C;-Cyz-alkyl, particularly preferably H or C;-Cg-
25 alkyl, and most particularly preferably all denote the same radical,

in particular H,

Re denotes linear or branched C;-Cys-alkyl, cyclic Cs-Cyg-alkyl, and
preferably linear or branched C;-Ciz-alkyl, cyclic Cs-Cyz-alkyl, and



conmbination in which m= 0 and n = 2. Mst particularly preferred are in
-each case independently of one another 10 the phenolic conpounds that7 0CT 2006
correspond to the fornula 2a and 3a: R3. O\ OR7/ HOR7 O\ / (2a)

Y-R6- O 15 HO Y-R6 (3a) wherein in 2a and 3a the radicals R3, R6, R7 and Y
"have the nearnliAs35 3964IS7en above. Suitabl e-8erninal groups for the
nodi fi cati on of pol ycarbonates, polyester carbonates and pol yesters are
represented by formula (4): 270CT2006 Le A 35 596-US -9 - o0-Art-X- Ar4Y--~n

(4) 5 wherein Arl
Particularly suit
R3 Y-O/ Xqt2

5 m

Rl e PR S TS a e R A R RREYGL) ana (ab)
Nfrfek orffanched Ci-Cio-alkyl, as well as cyclic Cs-Cyz-alkyl radicals,

and

is @ number between 0 and 3, n is a number between 2 and 5,
wherein m and n must total < 5. Particularly preferred is the

combination in whichm = 0andn = 2.

Most particularly preferred are in each case independently of one another

( 10  the phenolic compounds that correspond to the formula 2a and 3a:

HO

7 N

TN\ 7 (2)

e

Y—R, (3a)

wherein in 2a and 3a the radicals R3, Rs, Ry and Y have the meanings

20  given above.

Suitable terminal groups for the modification of polycarbonates, polyester

carbonates and polyesters are represented by formula (4):



7m 10 -OX Y~-R5 In (4b) R4 L R5] mwherein theradicals X, Y, R ‘to R7-~
~and the variables n and m have the meanings given above. 15 | ndepend@dri0Ty2006
~of one another there are nost particularly preferred the termnal groups
corresponding to the phenolic conpounds of the fornulae: (2a) and (3a). 20
"Preferred, pgﬁﬂﬁ@ﬁ%&pref erred, nost partfeularly preferred or especially
preferred, etc., are conpounds that carry the substituents nentioned 2 7 OCT
2006 Le A 35 596-US - 10 hereinbelow as preferred, particularly preferred,
nost particularly preferred or especially preferred, etc. The radical
definitions and expl anati ons given above in general terns or as 5 preferred
ranges may however al so be gonbi ned as desired with one another, i.e.

bet ween the respedtrivi—+ Aigey-— preferred(4r)anges. They apply as
appropriate to the end products as well as to the precursors and

i nternedi ate products. 10 The present invention accordingly also provides

t hernopl astic pol ycarbonates, thernopl astic pol yester carbonates and

compoundas or I8 &P Auivo fnd B PalRun Pt ad ehb RS ol 1 ¢

conpounds of the formula (1) are

Particularly suitable are the terminal groups of the formulae (4a) and (4b)

Ry

‘ _OXY—@ e
IQ7
R, [Ralm

10 |
| — YR, ],
ol N\
\ | / | (4b)
R
: [ R,
wherein the radicals X, Y, R; to Ry and the variables n and m have the
meanings given above.
15

Independently of one another there are most particularly preferred the
terminal groups corresponding to the phenolic compounds of the formulae
(2a) and (3a).

20  Preferred, particularly preferred, most particularly preferred or especially

preferred, etc., are compounds that carry the substituents mentioned



3, 5-di phenyl oxy-4-hy d roxybenzop h e n~o n e, I
+3,5-bis-(p-tert.-butyl phenyl oxy)-4'-hydroxybenzophenone, 3,5- - =27 0CT 2006
bis-(p-n-butylphenyloxy)-4'-hydroxybenzophenone, 3,5-bis-(3,5-di-tert.-

butyl phenyl - oxy) - 4' - hydr oxybenzophenon e, 20

"3, 5-bis-(p-i 4 ASEYTIBE8Y| oxy) - 4' - hydr oxybenzpphen one,
3, 5-di cycl ooct yl oxy-4' - hydr oxybenzophenone, d

i cycl ododecyl oxy-4' - hydr oxybenzo- phenone,

3, 5-bi s- (benzay] . [ benz en e 5-di-tert ty

v oxy- benz JENEHBREW S 5PakErEN RERRURREP B s mﬁ%&é@%u 8 20’ (3) to be
used accordi known in the literature. Branched
quorine-subgﬂsﬁﬁfiggrﬁ?groxﬂgﬁgégkg%E%r ket ones) are known in the -
literature (C. J. Hawker, F. Chu, Macronol ecul es 1996, 29, 4370-4380).

Mul tiply functional hydroxy 270CT200& Le A 35 596-US -11 conpounds such as
1,3,5-tris- (ZF hamlgadr@kydeﬁam@ay|a)1dtm¢piaﬂaé@nargeveﬂ abovambg@ne(ralztermsaa@ &D9). The
productlon of

111 enol s of the forrrul 8 carried out 5
Dcor di ngot o PURIEA Fden Ry BPoeudaso Dppsnbned B genee W';S'P.@HSIS of "the
f I 2

bri et pi e be e ki BSERE Repdri® ke a‘f‘ﬁﬁgfe’r*e PG PR ¢ ut e

al i phatic or a@w@é a%%wul@%m tife éﬁd %r@dﬂl&ﬁ bgerelMad tb B pf@t@lrwssahast ituted

aromati ¢ compounds. npounds of the formulae 2 and 3 in which X 10 and/or Y
denot e a di vintennediatié padduwais.h as -0- can in principle be produced by an

U I mann reaction of optionally substituted aromati c conpounds with

optional |y substituted phenol ates under the action of copper, at

10 The present invention accordingly also provides thermoplastic
polycarbonates, thermopléstic polyester carbonates and thermoplastic
polyesters'with terminal groups corresponding to the phenolic compounds
of the formulae (1), (2) and (3). |

15  Examples of phenolic compounds of the formula (1) are
3,5-diphenyloxy-4'-hydroxybenzophenone,
3,5-bis-(p-tert.-butylphenyloxy)-4'-hydroxybenzophenone, 3,5-
bis-(p-n-butylphenyloxy)-4'-hydroxybenzophenone, 3,5-bis-(3,5-di-tert.-
butylphenyl—oxy)-4'—hydroxybenzophehone,

20 3,5-bis-(p-iso-octylphenyloxy)-4'-hydroxybenzophenone,
3,5-dicyclooctyloxy-4'-hydroxybenzophenone,
dicyclododecyloxy-4'-hydroxybenzo-phenone,
3,5-bis-(benzoyl)-4'-hydroxybenzophenone and 3,5-di-tert.-butyl-4'-
hydroxy-benzophenone.

- 25 _
The monophenols of the formulae (2) and (3) to be used according to the

invention are not known in the literature. Branched fluorine-substituted
hydroxyoligo(ether ketones) are known in the literature (C. J. Hawker, F.
Chu, Macromolecules 1996, 29, 4370-4380). Multiply functional hydroxy



t enper atures between 1000 and 230C. Alternatively these diary) ethers can .
.be produced by reacting optionally substituted aryl boronic acids w th7 08T 2006
phenol at es. Conpounds of the formulae 2 and 3 in which X and/or Y denote a
single. bond can be produced in a known manner by C-C coupling reactions.
*Thus, these mayalyg odd-gigned for exanple by apjU |l mann reaction of

hal ogen- substituted aromati ¢ conpounds. Preferably iodine- substituted,
optionally higher substituted aromatic conpounds, are reacted 20 under the

action of copper at te ratures. bhe en 100 and 300C.- In order to obtain

t he phenol s Wm@ﬁr%ﬁﬁ b3l '%&@W@M&eﬂéoﬁkgeni‘%ﬂﬁérﬁrﬁ it is
necessary in | d reactions to introduce a protected phenolic
OH group intJ&?ﬁg?igggggﬁéégggonpound, fromwhich the phenolic OH group can
be rel eased, preferably in the | ast stage of the 25 synthesis. Such a

protected phenolic OH group may for exanple be introduced into the

. respective careopradiuctioh lof thé phedelsafithedormalaki Dasd 3omapdansaroiedaut
optional |y substituted anisole derivative. In order to release the phenolic
OH group Phe aspprding g genetaily kovHy Prasersss. nblyup dopexampEr pFere!s 0fe A35596- US

cil or of orm - APSTPTHURR 808 3B 007 JoRaCeeroC PO Al can ih "
of .t he_phenolgg ik i RRABEA) bl ¢ BHERCAIRIACHBNS BF bbbl Suistiteffet hods

known per se'In the literature’(see for exanp

. Macr onol ecul esiph886 or 280m48d @arbeBdlic AcidMmdridasawitK.optionally babstitatddecul es
1999, 32, 1062-1068). Thus, di hal obenzoic acid can be converted by neans of

convent i onal aieyiakicicogpastgisntGonpewndssof die fosxuast 2 amdad 1 WiithoXi de or
e B e e B e RT3 h B e RO oot

by an Ullmann reaction of optionally substituted aromatic compounds with

optionally substituted phenolates under the action of copper, at
temperatures between 100° and 230°C. Alternatively these diaryl ethers
can be produced by reacting optionally substituted arylboronic acids with

15  phenolates. Compounds of the formulae 2 and 3 in which X and/or Y
denote a single bond can be produced in a known manner by C-C coupling
reactions. Thus, these may be obtained for example by an Ullmann
reaction of halogen-substituted aromatic compounds. Preferably iodine-
substituted, opfionally higher substituted aromatic compounds, are reacted

20 under the action of copper at temperétures between 100° and 300°C. In
order to obtain the phenols of the formulae 2 and 3 according to the
invention, it is necessary in the aforementioned reactions to introduce a
protected phenolic OH group into the respective compound, from which
the phenolic OH group can be released, preferably in the last stage of the

25 synthesis. Such a protected phenolic OH group may for example be
introduced into the respective compound in the aforedescribed reactions
by means of an optionally substituted anisole derivative. In order to

release the phenolic OH group the splitting of the methyl ether may be



relative to the nmethoxy group unsubstituted, anisole derivatives under the

- addi tion of Lewi s -acids. Preferably difluorobenzoic acid can be convk¥ 08682006
with oxalyl or thionyl chloride into the corresponding acid chloride. This
is reacted with optionally substituted, though in the p-position relative
"to the 15 nmet@dx§5 @O6udSunsubstituted, ani sdl2e derivatives, preferably under
the action of for exanple FeCl3, AICI3, BF3, ZnCl2, SnC 9 or SbC s, in

hal ogenat ed sol vents such as for exanple CH2CI 2 or CHClI 3, at tenperatures

obt ar ned i n NPy PRl PLE T et WIBIAERINEY bhonol © ander
the action O&ml@"(l%ﬁ%’, oPRlitHPa@ld LS MBr FRAditiRaddi@n Wi th phase transfer

reagents in polar aprotic solvents. Preferably the optionally substituted
di f | uoronet hoxy benzophenone is reacted with optionally substituted phenol s
in solvent mXxtures such as- N, N-di net hyl f or mam de/ tol uene, _

N, N-di met hyl dbetrsaddeianeiidieephemigphtiegeneal famwe 2eonagke @rried. - - - -

N- hyl - id /taol d ] ddi ti f_f I | kal i
N ety ol LioReh AL Yens L Hiee RELMLE Dl LSRR ¢ ol kel
di azabi cycl OHBQ%?”IE’CHPtMgg%Q%df?%d?%%g%@%ﬁf:%7{)-%%86‘, ,g.hlai%ﬁké\%”ﬁf er

reagents, at tenpe€raturés hours. Particularly

preferably topoppldcesvablecurgsioad, 3Red08{1068) 0 Thus, Akl oidacidcdd 596- US
- 13 net hoxybenzophenone is reacted with optional fy substituted phenols in
sol vent ni xt be€onyadad &y Meansipheomyardiosahatydeling reagents auakah jor

| f oxi de/ t ol N- t hyl .olid [, tol d th ddj ti f
K28 or . KeCERIRIE Qrayl Enionde br Hadhu CRIAR e e 66T FSPRIDE W4 hin 3 to 5
24 hour sy | ”cl‘ulBEﬁeCQHcﬁ‘%ﬁér‘n PohtbE mﬁ@%b&ﬁ%dl% s%?ﬁtﬂtéb‘,t 6 in the p- ositin

ed un nal Ty

di f | uor onet hoxybenzo- phenone i s stirr er reflux wth opti
relative to the methoxy group unsubstituted, anisole derivatives under the

addition of Lewis acids. Preferably difluorobenzoic acid can be converted
with oxalyl or thionyl chloride into the corresponding acid chloride. This is
reacted with optionally substituted, though in the p-position relative to the

15 methoxy group unsubstituted, anisole derivatives, preferably under the
action of for example FeCls, AlCls, BFs, ZnCl,, SnCl,; or SbCls, in
halogenated solvents such as for example CH,Cl, or CHCls, at
temperatures between -40°C and 80°C. The optionally substituted
dihalomethoxybenzo-phenone obtained in this way is reacted with

20  optionally substituted phenols under the action of a base, optionally in
combination with phase transfer reagents in polar aprotic solvents.
Préferably the optionally substituted difluoromethoxy benzophenone is
reacted with optionally substituted phenols in solvent mixtures such as
N,N-dimethylformamide/ toluene, N,N-dimethylacetamide/toluene,

25  dimethyl sulfoxide/toluene or N-methyl-pyrrolidone/toluene under the
addition of for example alkali éarbonates, alkali hydroxides or organic
bases such as pyridine or diazabicycloundecene, optionally in combination
with phase transfer reagents, at temperatures of 80° to 200°C within 1 to

48 hours, Particularly preferably the optionally substituted difluoro-



substituted phenols as described above for 1 to 6 hours, follow ng which--

- the-toluene/water mxture is-removed with the aid of a water separat 17,0070
the solution is then stirred for a further 1 to 16 hours at tenperatures 10
bet ween 1300 and 180C. The purification of the product is carried out

" preferably bye@B%5506ah$ omat ogr aphy on sili.gg gel - (for exanple silica gel

60, 0.040-0.063 nmm Merck) using a m xture of n-hexane and ethyl acetate as
eluent. 15 As an alternative to the conditions nmentioned above, the

i ousl d phenol at e. |.so. be r. d direct v th. th
B hal oot hox TSRS HaRaRRen i Rac @38 et GRRN SufistbF e Padhes tha t e
b inth - ' ¥ ' - | | th
phenol 1o On SPOERPRRAGRE R NIV e Rk aiaelbilehe diffeth, [PL G50 For
exanpl e wi t hsiRsxide Moldesdlop NP ARitAAPRS rontidie /MeRiine uhderchlkcdddigsmof or Wit h

aqueous HBr in acetic acid. This reaction is preferably carried out in a
m xture of alpeuer KEEOFd8wrown-Grat teBrperaires obh00htat 807C watdiinl 3.125 - -
Compounds_ of _t he for (ijenot es for exanple a single bond

la 3a in which Y
can be pr%dugﬂ@quﬁs-pﬁﬁ@ﬁ‘ﬁpenﬁ%t'qrbﬁ'leo%t ongllyrsubstigitedy af t s reaction of

obt ai ned 1 n A RRSARC b AER R0 B b P BE BBy O 2006 Le
A 35 596- US sldéthutcdiahéibl9hs HREcHBE Yo IR &6 hdtrdrfellehiry wampound, for
exanple wth potassium pernmanganate, into the correspondi ngly substituted
benzoi ¢ aci dthefmbuerd/nateromidture iseehualed3yEh dhe ed of abvatel sepamiter, aci d f or

exanpl e can be produced in a known manner (see DE 32 21 818) by a
and the solution is then stirred for a further 1 to 16 hours at temperatures

( 10  between 130° and 180°C. The purification of the product is carried out

preferably by column chromatography on Silica gel (for example silica gel
60, 0.040-0.063 mm, Merck) using a mixture of n-hexane and ethyl

acetate as eluent.

15  As an alternative to the conditions mentioned above, the previously
produced phenolate can also be reacted directly with the
dihalomethoxybenzophenone. In this case the addition of toluene and the
base in the process described above is omitted.

. 20 In order to release the phenolic OH group the splitting of the methyl ether
| may be carried out for example with BBr3 in dichloromethane, with Me3Sil
in chloroform, or with aqueous HBr in acetic acid. This reaction is
preferably carried out in a mixture of aqueous HBr solution and HBr
solution in acetic acid.
25
Compounds of the formula 3a in which Y denotes for example a single
bond can be produced in principle as follows: by Friedel-Crafts reaction of
toluene with halogenated alkanes substituted aromatic compounds are

obtained in a known manner, which are converted by subsequent



5 Friedel-Crafts reaction of tert.-butyl chloride and tol uene follow- ng by

. oxi dati-on wi th potassium per-manganate in aqueous pyridine. The subs}? 7T Qg
benzoic acid obtained in this way can be converted in a knowmn rmanner with
oxal yl chloride or thionyl chloride into the corresponding acid chloride.

- The acid chl peipdB85is96clggct ed with optional l.yjgsubstituted, but in 10 the
p-position relative to the nmethoxy group unsubstituted, . anisole

derivatives, preferably under the action of for exanple Fed 3, Al C'3, BF3,
zZznd 2, Snd 4 _or wil N | pgenat ed, . sol vent.s such as for exanple CH2C 2
or CHar 3. at OF BAEED & pe By CRNR. Gh e et SotaBoRi R SEBMEce  the

henol i c OH gpou . t; ﬁ#@gﬁ ; I ed out 15
1I‘Dor exanpl e %?ha%%%%u?ﬁbm%@rngﬁ%tl gongfé &V&yrf[r% gl)wi%HB%ﬁEgér%form or

Wi t h aqueousbeRyroit aciakc eAdcordingdo tRisehettadal, 18, 5-ii-gertebatyilivendosc saitfoed out in
a mxture of aqueous HBr solution and HBr solution in acetic acid. Apart

from t he pheBwdmplaearmpbamieduted inea koeownlraenidr)(see DE 332 Y 8}8pbyner - - 20--- - - -
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fornula (1), sopstitafdl bandoic §GARbIEGHEA NN thi W BfT beRdb@leHed i8S kidim
term nators for the production of aromatic polycarbonates, aronmatic

pol yest er cananmer ¢wthanxalyr drieride op thipeghtehiaride trite the iverreshending asid ng used
up 1o 25 mol nidficeerthe a0 Coldide s espdee i potare o e d  Bar b
term nat gy s. B QYRR el tVEH R mRERBYLrRbYuR LBEHRISY, dfSoikher mopl astic
derivatives, preferably under the action of for example FeCls, AIC15, BF;,
- ZnCly, SnCl, or SbCls, in halogenated solvents such as for example CH,Cl;
or CHCl5, at temperatures between -40°C and 80°C. In order to release
the phenolic OH group the splitting of the methyl ether may be carried out
15 for example with BBR3 in dichldromethane, with MesSil in chloroform, or
with aqueous HBr in acetic acid. Preferably this reaction is carried out in a

mixture of aqueous HBr solution and HBr solution in acetic acid.

Apart from the phenolic compounds of the formulae (1), (2) and (3) other
20  phenols may also be co-used in amounts of up to 50 mole %, referred to
the respective total amount of chain terminator, for the production of the

polycarbonates, polyester carbonates and polyesters. '

The present invention accordingly also provides for the use of the phenolic
25  compounds of the formula (1), optionally in combination with other

phenols, as chain terminators for the production of aromatic

polycarbonates, aromatic polyester carbonates and aromatic polyesters,

the other phenols being used in amounts of up to 50 mole %, preferably



5 pol ycarbonates, thernoplastic polyester carbonates and thernoplastic
polyesters containing termnal groups derived fromthe phenolic conmpqutds)gs

of the formulae (1), (2) and (3), illustrated by way of exanple but not
excl usively by the polyners of the formula (5), 00 0 ~0~ 0 -i "-Di - E (5
ED~O B-0-0- Be@ 35F386-USy 10 wherein 15 018- 11 Il -CD-C is the radical

of an aromatic dicarboxylic acid, -0-B-0- is a bisphenolate radical Ap@is
a whol e nunber between 25 and 700, x and -'y are 20 fractions fromthe range

more 9 of el B i o o tssBishovd teaLoMeRbn br sPaf Sui cars

correspondi nggrhgn%ﬂbgs_phenol i c conmpounds of the formulae (1), (2) and (3)
and at nost 50 nole % of the radicals Ein (5) correspond to a phenol ate
radi cal other than that corresponding to the 25 phenolic conmpounds of the
formulae (1), (2) or (3) 2 7 OCT 2006 Le A 35 596-US -16 According to DE-A
2 119. 799 t héhpmsesentiiveriorparspsdingbyralse proddestharawplasiic with t he

ticipation of phenplic, terninal ~according_to, the phase bound
Process a5 wEP AUt S gandoas HHUeaen Focbbete e i oRRtuct  on of
pol ycar bonat gy Bl 8 8o AT Ag tBERMERGRUPS UefRed from the phenolic
compounds of the formulae (1), (2) and (3), illustrated by way of example

but not exclusively by the polymérs of the formula (5),

T i 1
[ —re P 1
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10

wherein
15 O O

- Il

e CrmD—

is the radical of an aromatic dicarboxylic acid, -O-B-O- is a bisphenolate
radical Ape is a whole number between 25 and 700, "x» and "y" are

20 fractions from the range 0/p, 1/p, 2/p to p/p, where x + y = 1, and "z" =
0 or 1, and at least 50 mole % of the radicals E in (5) correspond to the
phenolate radicals corresponding to the phenolic compounds of the
formulae (1), (2) and (3) and at most 50 mole % of the radicals E in (5)
correspond to a phenolate radical other than that corresponding to the

25  phenolic compounds of the formulae (1), (2) or (3) .



reference may be made for exanple to H Schnell, Chem stry and Physics of

- Pol ycarbonat-es, Polymer Reviews, Vol. 9, Interscience Publishers, Ne®7 0Ndrkgs
1964, pp.. 33 if. and to Polyner Reviews, Vol. 10, "Condensation Polyners
by Interfacial and Sol ution Methods", Paul W Morgan, 10 Interscience

"Publ i shers, hew 355964985, Chap. VIIIl, p. 326.- in addition it is also

possi bl € to produce the polycarbonates according to the invention from

di aryl carbonates and di phenols according to the known pol ycarbonate

process int t cess,

i eh s desheriEl'a i BEAD 7 Va8 i htoghicBBARE Hocaigtiee5 i GuBled

Transest eri f poaiitpnthe (Pma@gﬁonﬁ@@@héh@udowe@m ggatad i’h@ébfhlr?ﬁcﬁt’he process)
are noreover described for exanple in US-A 34 94 885, 43 186, 46 61 580,
46 80 371 anghase Boundary prncmas well a2bhe honigenepas pbdge ppécas30, 39 845, 91
602, 97 970, 79 075, 14 68 87, 15 61 03, 23 49 20 13 and 24 03 01 as well as
in DE-A 14 95 626 and 22 32 977. D-ary[- carbonates within the nmeani ng of the

present eRh Bk BB D SRSk Bk BRAS bt Ul 2 (O R
(7) R R reference may be made for example to H. Schneli, Chemistry and Physics

of Polycarbonates, Polymer Reviews, Vol. 9, Interscience Publishers, New

York 1964, pp.. 33 ff. and to Polymer Reviews, Vol. 10, "Condensation

Polymers by Interfacial and Solution Methods", Paul W, Morgan,
4 10 Interscience Publishers, New York 1965, Chap. VIII, p. 325.

In addition it is alsb possible to produce the polycarbonates according to
the invention from diaryl carbonates and diphenols according to the known
polycarbonate process in the melt, the so-called melt transesterification

15  process, which is described for example in WO-A 01/05866 and WO-A
01/05867. Transesterification processes (acetate process and phenyl ester
process) are moreover described for example in US-A 34 94 885, 43 86
186, 46 61 580, 46 80 371 and 46 80 372, 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, 2349

20 13 and 24 03 01 as well as in DE-A 14 95 626 and 22 32 977.

Diaryl carbonates within the meaning of the present invention are those

carbonic acid diesters of the formula (6)
0
25 : :
Oelody

and formula (7),



R 5inwhich R R and R' may independently of one another denote H,

- optionall y-branched C --C34--al kyl,/cycl oal kyl, C7-C34-al karyl or CB-C%AT@EWXNB
or C6-C34-aryloxy, for exanple diphenyl carbonate, butyl phenyl -phenyl
carbonate, di-butyl phenyl carbonate,.isobutyl phenyl -phenyl carbonate, di 10
i sobut yl phenite A3bEGGal)B, tert.-butyl phenyl--Ighenyl carbonate, di-tert.-
but yl phenyl carbonate, n-pentyl phenyl -phenyl carbonate, di-(n- pentyl phenyl)
car bonat e, n-hexyl phenyl - phenyl carbonate, di-(n- hexyl phenyl) carbonate,
cycl ohexyl phenyl - phenyl carbonate, di- cyclohexyl phenyl carbonate,

phenyl phenol - phenyl carbaggate, di gl5 phenyl phenol carbonate,

i sooctyl phenyl - phenyl car bonétey di - enyl carbonate,

n- nonyl phenyl - phenyl carbon§ rOE onyl ) & rbonat e,

cunyl phenyl - phenyl carbonat e}—¢f - cunyl phen ar bonat e,

napht hyl phenyl - phenyl car bonate, di-naphﬁhylphen | carbonate,
di-tert.-butyl phenyl - phenyl carbonate, di-(di-tert.-butyl phenyl) 20

car bonat e, di cunyl phenyl - phenyl carbonate, di-(dicumnyl phenyl) carbonate,
4-phenoxfbhenyl-phenyl carbonat e, di-(4-phenoxyphenyl) carbonate, 3-

pent adecyl ph z Nyt 0 ek 3s bonat e,
tritylphenylﬁgﬁbﬁﬁpgbgr'gﬁgtggﬁé?F$ﬁF?§$Bﬁ§ﬂ; c§¥ gﬁﬁ?ﬁ%bﬁge erably 25

Bi phenyl car bptigtslly tmhthed)@?s&pbﬁdwycy@mn@w, CACHeARES ofliCs-Csg4aryl-or

but yl phenyl carbonate, phenyl phenol -phenyl carbonate, di-phenyl phenol

car bonat e, cUmisphengxy, fheayampler iphemy Cadbonaiay bytydphanyt-pheoyiat e,

Egru cutarl ycgrﬁa%%g{e?%i%u%l%gﬁ%lca(r:t?cgn%?g,".iltsgbut%/lp7hecr§?:p%grqy§l cal'rgoﬁat?é?dé% us

{

10 isobutylphenyl carbonate, tert.-butylphenyi-phenyl carbonate, di-tert.-
butylphenyl carbonate, n-pentylphenyl-phenyl carbonate, di-(n-
pentylphenyl) carbonate, n-hexylphenyl-phenyl carbonate, di-(n-
hexylphenyl) carbonate, cyclohexylphenyl-phenyl carbonate, di-
cyclohexylphenyl carbonate, phenylphenol-phenyl carbonate, di-

15  phenylphenol carbonate, isooctylphenyl-phenyl carbonate, di-
isooctylpheny! carbonate, n-nonylphenyl-phenyl carbonate, di-(n-
nonylphenyl) carbonate, cumylphenyl-phenyl carbonate, di-cumylphenyl |
carbonate, naphthylphenyl-phenyl carbonate, di-naphthylphenyl
carbonate, di-tert.-butylphenyl-phenyl carbonate, di-(di-tert.-butylphenyl)

20 carbonate, dicumylphenyl-phenyl carbonate, di-(dicumylphenyl!) carbonate,
4-phenoxyphenyl-phenyl carbonéte, di-(4-phenoxyphenyl) carbonate, 3-
pentadecylphenyl-phenyl carbonate, di-(3-pentadecylpheny!) carbonate,
tritylphenyl-phenyl carbonate, di-tritylphenyl! carbonate,
preferably

25  diphenyl carbonate, tert.-butylphenyl-phenyl carbonate, di.-tert.-
butylpheny! carbonate, phenylphenbl-phenyl carbonate, di-phenylphenol
carbonate, cumylphenyl-pheny! carbonate, di-cumylphenyl carbonate,

particularly preferably diphenyl carbonate.



D phenol s for the pol ycarbonates according to the invention may for exanple
. be hydr oqui none, resorcinol., .di hydroxybi phenyl.s,. 27 0CT 2006
bi s- (hydr oxyphenyl ) - al kanes, bis-(hydroxyphenyl)-cycl oal kanes,
bi s- (hydr oxyphenyl )-sul fi des, 5 bis-(hydroxyphenyl) et her,s,

-bi s- (hydr oxyplenws) s¢@Usnhes, bis-(hydroxyphenyl)-sulfones, bis-(h yd
roxy-phenyl)-s ul foxide s, a,a'-bis-(hydroxyphenyl)-diisopropyl benzenes,
as well as their: nuclear- al kyl at ed and nuclear hal ogenat ed conpounds, and

2%3%?2’;2“', + P RGtrS Tho i aaorbabeyes dcsB5 TR To (i ?nfyv%%fseld ek | 3ino:c)fog;ﬁef >
(bi sphenol ™ af"“@%%%@“ﬁ"%%%% ﬁyaf@%b[ e 2,0 b

S- (4- hydr OXyrﬁﬁﬁ(ﬁydrbX?ptﬁ@M)Lblkaéﬁﬂﬂs -(hydroxypheny!)-cycloalkanes,
1, 1- bi s- (4- hydroxyphenyl ) -1 - phenyl et hane

1, 1- bi s- ( 4- hyhis-Okydroxpphenyp)-silfidesr opy| benzene 1, 3-bi s-
2-(4- hydroxyphenyl) pr op benzene (bisphenol M, 2,2-bis 20
3- et hyl 54- @%KBW@K%RWM%(%&% 2, 2-bis-
3-
[

i} ??dﬁn@%&@%%@a@%kgﬁﬁg hiss(yroxyphenyl)-sulfones,

[

(

(

bi s

2,2-bis-(3, 5+ ONostifeRRIRY! ) - propane,
bis- (3,5- dlnethyl 4 hy r ox phenyl) sul fone, 25
2, 4-
2, 2-
2,
i

bi s- (3, 5<>duhbish@1ydne>mpdhenmfdneomo)pymemehg$,last\aekhas thenr nuclear-
bi s- (3, 5-di chl or o- 4- hydr oxyphenyl ) - propane, and

2-bi s- ( 3, 5-apeiedaN RYdeaxkalkernEted
o phenol 302" %i g-?ﬁyﬁ%?y%@nyl)—poly&onanes.

ds, pREtaITuPP1 y preferred

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-trimethylcyclohexane (bisphenol TMC),

15 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 2,4-
bis-(4-hydroxyphenyl)-2-methylbutane,
1,1-bis-(4-hydroxyphenyl}-I-phenylethane,
1,1-bis-(4-hydroxyphenyl)-p-diisopropylbenzene, 1,3-bis-
[2-(4-hydroxyphenyl)-2-propyl]-benzene (bisphenol M), 2,2-bis-

20  (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,

25  2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane,
2,2—bis—(3,5—di_chIoro-4—hydroxyphenyl)-propane
and 2,2-bis-(3,5-dibromo-4-hydroxyphenyl)-propane.

Particularly preferred diphenols are for example

30  2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A), 1,3-bis[2-



1

30 2, 2-Dbi s-(4-hydroxyphenyl)-propane (bisphenol A), 1,3-bis[2 270CT2006 Le
A 35 596-US - 19 {4-hydrexyphenyl)-2-propyl]-benzene (bisphenol M,?70CT 2006
2, 2-bis-(3,5- dinethyl-4-hydroxyphenyl) - propane,
1, 1- bi s- (4- hydroxyphenyl ) - 1- phenyl - et hane,
~2, 2- bi s- (3, 5- de dBHBA64A3HYdr oxyphenyl ) - propang,- 5
2, 2-bi s- (3, 5-di brono- 4- hydr oxyphenyl ) - pr opane,

, 1- bi s- (4- hydr oxyphenyl ) - cyclohexane and 1, 1-bi s-(4- hydroxyphenyl)

1
SiaghL I et iy LR e
i i E: 2[(24( ﬁygroxy§%ﬁm{)wﬂ Okehﬁn%gggiﬁg exane |sr{;\§//h ei;g:ﬁ)enﬂ/c) The

di phenol s nmayettgngsed al one or as a mixture wth one another;
honopol ycarbonates as-wel | as copol ycarbonates are suitable. The di phenol s
are known in 2jebisi(Beb-aiadneroot-hydroxyphpnyljiprepams, processes known in the

et 11 A1% Cont BB ST s RO DR, Vol 30, p. 48] 20
h I d
20 mol e %1 bl slsgafgy%wmwgﬁa@%% e#fﬁﬂbiépﬁgﬁé”ﬁ?%@%fé‘?@%ﬁc? Conal o

mul tifunctiongl3 S-Qﬂﬁ@ﬂﬁﬂéyclbﬁleﬁetdbﬁéﬂh@hd Tegg. Wi th three mor e than
t hr ee phenolic hydroxy groups, as so-cal | ed bfanching 25 agents Devi ati ons

fromthe idealised formula (5), which is shown only by way of exanple,
t her eby obvi oMkt patiularsi peferlpedded RIGbRLAAYdHORGpBRE®RY!)-propane

( 10  (bisphenol A), 1,3-bis[2-(4-hydroxyphenyl)-2-propyl]-benzene (bisphenol

M) and 1,1-bis-(4-hydroxy-phenyl)-3,3,5-trimethylcyclohexane (bisphenol
T™CQC).

The diphenols may be used alone or as a mixture with one another;

15 homopolycarbonates as well as copolycarbonates are suitable. The
diphenols are known in the literature or can be produced by processes
known in the literature (see for example H. J. Buysch et al., Ullmann's
Encyclopedia of Industrial Chemistry, VCH, New York 1991, 5' Ed.,

Vol. 19, p. 348).

20 _

There may also be used minor amounts, preferably amounts between 0.05
and 2.0 mole % referred to the moles of diphenols employed, of |
trifunctional or multifunctional compounds, in particular those with three

or more than three phenolic hydroxy groups, as so-called branching

25 agents. Deviations from the idealised formula (5), which is shown only by
‘way of example, thereby obviously occur since branching structurés are

involved, in contrast to the specified structures D and B.

Some of the compounds that can be used containing three or more than
30 three phenolic hydroxy groups are for example phloroglucinol, 4,6-
dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 4,6-dimethyl-2,4,6-tri-(4-



involved, in contrast to the specified structures D and B. Sone of the
conpounds-t hat can be used containing three or -nore-than 30 three ph&ddTi2ele
hydr oxy groups are for exanple phloroglucinol, 4,6-

di mrethyl -2, 4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 4,6-dinmethyl-2,4,6-tri-(4 2
7 O CT 2006 L= A 3559684J3)S - 20 hydr oxyphenyl-Rohept ane,
1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-(4-hydroxyphenyl)-ethane,
tri-(4-hyd roxyphenyl)-phenyl nethane,

2, b 5 (4 ry BRI EE S, B B ety
rZTEE 4¥hygPéiy?ahé%ﬁ%giw@ﬁg%hyeé’w@%ﬁgﬁy| ) - pr opane, _ _
hexa- [ 4- (4- hy diriegd-hheroxypheny)-pehyinpteageé)] - or t hot erepht halic acid ester,

tetra-[4-(4-hydrox he nyl 1sop ropyl)-phe nox - met hane, 10
t et ra-E4- gydrg&,ﬂplhiYT{g}ﬂrbiﬁeéhay@fogmghggylg-q?clohexyl —g:)ropane, o S
1,4-bis-(4'_,4"-di hydraoxy:-triphenyl)-net hyl benzepe. Further ssible

br anchi ng ége&'g'@¥g4%%r9¥¥mmﬁ%ptprggpg?l&&i'%&rli/dr%@{zg,' cyanuric

chl oride and 3N @B Hhohy dr oxyphenyl ) - 2- oxo- 2, 3- di hydr oi ndol e.
The branchi nglrg‘gegﬂrﬁfs)&v@i])c% arevﬁﬁeﬁggal |y co-used in an anount of 0.05 to 2

nole %referr eﬂ-(ﬂ&y‘dﬂr@%?@n?l)eZT—TQB,GY?iﬁydTwoypﬁérﬁﬁﬁlpr@@ar%#ded together with

t he di phenols thensel ves and the nol ecul ar wei ght 20 regul ators according to
t he i nvention hlexa-[@(Mwémwpﬂbhalllﬂmarqﬂyasmem'? -artbotexdphidhalidiasisotsterd i n an

organic solvent, b re the osgenati o The aromati c pol ycarbonates of the
present inventtiey@‘ﬁ‘li&é‘%@f%gnﬁo\%i%éw%%%@@%‘%mﬁ% MWV (det er ni ned by
gel pernmeghi oneEh AL @GP thethane

and 1,4-bis-(4',4"-dihydroxy-triphenyl)-methylbenzene.

Further possible branching agents are 2,4-dihydroxybenzoic acid, trimesic
_ acid, cyanuric chloride and
15 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-dihydroindole.

The branching agents which are optionally co-used in an amount of 0.05
to 2 mole % referred to diphenols employed, may either be added
together with the diphenols themselves and the molecular weight

20  regulators according to the invention to the aqueous alkaline phase, or are

added, dissolved in an organic solvent, before the phosgenatioh.

The aromatic polycarbonates of the present invention have weight average
molecular weights M,y (determined by gel permeation chromatography and

25 calibration with a polystyrene standard) between 5000 and 200000,
preferably between 10000 and 80000 and particularly preferably between
15000 and 40000.



25 calibration with a polystyrene standard) between 5000 and 200000,

. preferably-between 10000 and 80000 and -particul arly preferably betwdeh0CT 2006
15000 and 40000. 2 7 O CT 2006 Le A 35 596-US -21 The relative solution
viscosities are correspondingly between 1.10 and 1.60 neasured in nethyl ene
“chloride (0.Bed 3% 596LySarbonate in 100 m -gfl- nethyl ene chloride at 23C). 5
Pol yester carboenates according to the invention are those that are built up
fromat |east one diphenol, fromat |east one aromatic dicarboxylic acid

and from car i ci d. it e..aronat | icar i Cl for exanple
or t hopht hal i ?Rg(ﬂg@ Ve%@'ﬁ@ﬁe@%%é% aéq?ﬁpﬁggm%hﬁﬁ%@%gaféﬁd
tert.-butylisgphideakifedin Metiiehe cbrbep! i r@eelr' natelif100 ml of

4, 4" - di phenyl g@k}erdi car boxyleihzyi acl (Cj 4, 3 -%Pgok?len I sul?%%géi cgr br8x§3| ic acid, -
3, 4' - benzo- phrethylede chidriteydti 23°@)i d, 2, 2- bi s- (4- car boxyphenyl ) - propane and
trimet hyl - 3- phenyl - i ndane-4,5-di carboxylic acid. 15 O the aromatic

di carboxylic acids, terephthalic-acid and/or isophthalic acid are

ticul arl f bl d. Suitabl e diph I th [ d
Por ei nberbr £PRVESER SOPRATRES BETRIFIES SOt BUGERORATE BIRSBORPE S UG be
| or PP 0 B dePtng
ol yester cal bana ast QB RRRALS, foryaficatt AleBmaR ARRGHERIdcs. 1 ..

dependi ng onanfEtdie rcapb@i€ atiat er f ace pol ycondensati on or nelt
transesterification is enployed for the polyester carbonate production. 25

Suitable aromatic dicarboxylic acids are for example orthophthalic acid,

10 terephthalate acid, isophthalic acid, tert.-butylisophthalic acid, 3,3'-
diphenyldicarboxylic acid, 4,4'-diphenyletherdicarboxylic acid,
4,4'-diphenylsulfonedicarboxylic acid, 3,4'-benzo-phenonedicarboxylic acid,
2,2-bis-(4-carboxyphenyl)-propane and trimethyl-3-phenyl-
indane-4,5-dicarboxylic acid.

15
Of the aromatic dicarboxylic acids, terephthalic acid and/or isophthalic acid

are particularly preferably used.

Suitable diphenols are those mentioned hereinbefore for the polycarbonate
( 20  production. Carbonic acid may be incorporated either via phosgene or via
v’ diphenyl carbonate into the polyester carbonates, depending on the choice

of production process, i.e. depending on whether phase interface

polycondensation or melt transesterification is employed for the polyester

carbonate production.

25

The same applies as regards the aromatic dicarboxylic acids; these are

employed either as aromatic dicarboxylic acid dichlorides in the two-phase

interface process or as dicarboxylic acid diesters in the melt

transesterification process.



The sane applies as regards the aromati c di carboxylic acids; these are

- enpl oyed ei ther as aromatic -di carboxyli-c-acid dichlorides in the twopBAaEa06
interface process or as dicarboxylic acid diesters in the nelt '
transesterification process. 2 7 0 CT 2006 Le A 35 596-US -22 The

“product i on oiguhé_ﬁﬁﬁ&é§ter carbonates accor2Bng to the invention is
carried out according to know production nethods, i.e. as already

menti oned, according to the phase interface.process or according to the 5
melt transesterificationprocess for exanple. The pol yester pol ycarbonates
according to the invention may be linear as well as branched in a known

manner. The Jhensrodachion Ve stie polyasteprakishated atdtr dieRethe inbeetion @n have
mean wei ght - average nol ecul ar wei ghts MV 10 (determ ned by gel perneation

chr omat ogr aplegridd aupatosdipgendioar production)metheidsy kel §s bkeaden 10000 and
250000. The nolar ratio of carbgnate units _to aromatic di carboxylate units

in the polydaerdjonesh S6RRIAIND - EW BaRg NEETare PIOEERS Pbﬁc¢@d5}9e¥c}e§l'§bl yf 95: ﬁl
5.:95, .15 . 0 10: 90, i
between 85: 20 ah TeDaEaBN e BABER Gt By i o er Bb1 v bet neen B0-40 and

40:60. In the case of the polyesters (5) according to the invention "z" may
be 0O 20 as well as 1.. Aromatic pol yesters according to the invention are

t hose for med Thegolpestel palytabomatispdenadingnid the iheardionomeay areolimdar @s
di carboxylic acid. 25 Suitable diphenols and di carboxylic acids are those

mentioned héYedi ablrasiched dn atkowbmaadesr Therdrematis pRIveriet cobonatesCT2006

of the present invention have mean weight-average molecular weights M,
( 10  (determined by gel permeation chromatography with polystyrene
calibration) preferably between 10000 and 250000.

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

15  more preferably between 90:10 to 10:90, particularly preferably between
80:20 and 20:80, and most particularly preferably between 60:40 and
40:60.

In the case of the polyesters (5) according to the invention. "z» may be 0

20 as well as 1.

Aromatic polyesters according to the invention are those formed from at

least one diphenol and at least one aromatic dicarboxylic acid.

25 Suitable diphenols and dicarboxylic acids are those mentioned

hereinbefore for the polyester carbonate production.



Le A 35 596-US - 23 The aromatic polyesters according to the invention are
-produced by known-- producti-on processes -(see for exanple- - - 27 0CT 2006
Kunst st of f - Handbuch, Vol . VIII, p. 695 ff, Carl-Hanser-Verlag, Minich,
1973). 5 The aromatic pol yesters according to the invention may be linear as
‘wel |l as brancdhdd3’ 596-Urown manner. The aronatic pol yesters according to
the i nvention have nean wei ght- average nol ecul ar wei ghts Mwv (determ ned by
the light scattering nethod) 10 preferably between 25000 and 70000; this

270, aper e »xI0€ 2P R8c BonESIekEREL AL R ARCHRRIOH AN Brdleship ERBihpe
fornul ae (1) pictuchbn bHhcaseeldideri@iniie KRSIIHA RIRYoRNALL ¢, be used

for the production of 'the pol ycarbonat yester carbohates ©

pol yest ers ac695 @f, @ridahser-Verleg)tMomich s19£)ween 0.5 nole % and 8 nole %
preferably between 2 nole %and 6 nole % referred to the di phenols used in
. each case. 20 Further suitable chain termnators are the customary
nonophenol s,

h as f | |, .,4-al kyl. phenol s and_4- cunyl phenol .
The presert i TURATOBAISBOLEAREPCAIRTE ff Ui BYSNHCR Fidkge TPep Bhdvell ©

producti on of ar. yester carbonates or polyesters 25
?%Bﬁari%‘ﬂke}ﬂqﬁabﬂjtﬂ&r Orﬁnqalmp r

according to € 1 nvention enol s, nonophenols, carbonic acid
derivatives and/or -di carboxylic acid derivatives according to process
condi tions known per se, which process is characterised in that nonophenols
of the fornul &ke @romatiepotyestesy agee dingploothedinieniiomihave treean weights in

t f 0.5 le %to 8 L e % f ly 2 le % 2 2006 . .Le A 35
gggfjﬂss_ g 4 avenr‘a)gg molecular vnx%lg%tquwpffetan%%e)é by fhe l?ghtoscaZteﬁ% method) ©
5 10  preferably between 25000 and 70000; this corresponds to degrees of

polymerisation Ape in formula (5) of about 80 to 270, where "x" =1, "y~

=0and "z’ = 1.

The amount of monophenols of the formulae (1), (2) or (3) according to
15 the invention that are to be used for the production of the polycarbonates,

polyester carbonates or polyesters according to the invention is between

0.5 mole % and 8 mole %, preferably between 2 mole % and 6 mole %

referred to the diphenols used in each case.

{ 20  Further suitable chain terminators are the customary monophenols, such

as for example phenol, 4-alkylphenols and 4-cumylphenol.

The present invention accordingly also provides a ‘process for the
production of the polycarbonates, polyester carbonates or polyesters
25 according to the invention from diphenols, monophenols, carbonic acid
derivatives and/or dicarboxylic acid derivatives according to process
conditions known per se, which process is characterised in that
monophenols of the formulae (1), (2) or (3) are employed as chain

terminators in amounts of 0.5 mole % to 8 mole %, preferably 2 mole %



to 6 nole % referred in each case to noles of diphenols, in which
-connection up to 50 nole % preferably up to 25 note % referred in ZehBHT 2006
case to the total anobunt of chain term nators, nay be replaced by other
nonophenols. 5 In the case of the phase interface pol ycondensati on process
‘the chain tdeAIN596US the formulae (1), -24) or (3) may be added before,
during or after the phosgenation in solution. The solvents suitable for

di ssolving the chain termnators- of formulae (1), (2) or (3) are for

exanpl e et hesipol0 oEhtererde in €aLRICYE RS KsleObr AMHEABIS i Wihicies wel | as

m xtures of these solvents. In the case o t transesterification
process, in aoaeeddosepiot 50 titdte %) preferabic apitdiZBombie Vh)erefarvediin eacht is
possible to add the chain 15 term nators of the fornmulae (1), (2) or (3) at
any point in Gase tpdhettptah amaountiafichaiorareinators, trhay hedeplasad dyyotber spl i t
into severalégortions. The present invention also provides the

pol ycar bonat 80NN carbonat es and pol yesters obtai nabl e by the
process agcording to the 20 invention. { Diphenols for the production of

t he pol ycarbonates, polyester carbonates and polyesters according to the

i nvention maynaheacdse deth’pi‘faSeQﬁterﬂé@é%ﬁlﬁ@h@én%ﬂdrﬁ{ﬁdc@gs EReagainc term nal
groups, with the result that 25 polycarbonates or pol yester carbonates or

pol yest ers witermbiaders aft thedoumetae (1gy(2) aro(3)enby berausiest efose, aduriiogr t o t he
i nvention. Th ol ycar bonat es, . pol yester_car bonat es_and pol yesters accordi ng
Lo the -1 nverHisEa GRgRaENRL AT SHURAN 5 TR i seitBled Op ARSELGAI o o
270CT2006 chain terminators of formulae (1), (2) or (3) are for example methylene :

( 10  chloride, chlorobenzene or acetonitrile, as well as mixtures of these

solvents.

In the case of the melt transesterification process, in accordance with the
process according to the invention it is possible to add the chain
15 terminators of the formulae (1), (2) or (3) at any point in the reaction; in

this connection the addition may be split into several portions.

The present invention also provides the polycarbonates, polyester
carbonates and polyesters obtainable by the process according to the

20 invention.

Diphenols for the production of the polycarbonates, polyester carbonates
and polyesters according to the invention may also be polymers or
condensates containing phenolic terminal groups, with the result that

25 polycarbonates or polyester carbonates or polyesters with block structures

may also be incorporated according to the invention.

The polycarbonates, polyester carbonates and polyesters according to the

invention may be worked up in a known manner and processed into



Le A 35 596-US -25 suitable noul ded articles, for exanple by extrusi-en oF- -
-injection nmoul ding.- Oher -aromatic pol-ycarbonates and/ er other aron®afi0€T 2006
pol yester carbonates and/or other aronmatic polyesters may al so be m xed in
a known manner wth the polycarbonates, polyester carbonates and pol yesters
“according tolLe®A BB&96UWENti on. There may alsxs be added in the usual anmounts

to the pol ycarbonates, polyester carbonates and pol yesters according to the
invention additives that are conventionally used for these thernoplastics,

e S A U K RATHG T
resistance ”@thé# ?@)V(Iﬁﬁﬁi%%@gﬁ%ﬂatéé/égﬁﬂﬁfﬁﬂ{éf é?%;r%‘i'ﬁ'd’tﬂ’yé‘s’féreﬁ}gbnﬁi‘é'sd

rel ease agents, vers an ameproof 1 ng ‘agent's réexanpl e
al kyl and ar ghd/gheehiaterpatio poBebar € trayPéles Peanb@d ihankn®haGHamhernei ght
carboxylic acid 15 esters, hal ogenated conpounds, salts, chalk, quartz
flour, gl asswvaiidthecpolyoarbbnbtass polyegtes catbanaties antipoytasters adeerdiing to Such -
conmpounds_ar descri bed for exanple.in WD 99/55772, pp. 15-25, and in-
"Pl astics’ Aglaﬁ {IXFEEON. R Gachter and H. Ml ler, Hanser Publishers 1983. 20
The pol ycar bonat es, pol yester carbonates and pol yesters according to the
i nvention, optionally m xed with other thernoplastics and/or conventi onal
addi tives, nmHnehe nityO§Ies PethddedontHe izbbramBL AR RIHe solpcdrdshakdat es, and
used in all cases where known pol ycarbonates, polyester carbonates and
pol yest er s apelya&sterardybemgibspad. palyeshers@oaording thée imrenpientadditivesi | e t hey
25 are suitable in parti c_ulgly as S#Jbst rate materials for oga%i cal data

a

st orage neditlaatsi‘f@rfioé‘_é’eﬂBP'_" Rk %@?e@j rmoptassics, oushras Blersndly al so be
Veni ol o b oadettists dharhel SablSe” ARHEsGE prigibMenifianETngsy s, "

behavior, the flow behavior and/or the flame resistance may also be

improved if necessary by adding external mold release agents, flow
improvers and/or ﬂa.meprooﬁng agents (for example alkyl and aryl
phosphites‘, phosphates, phosphanes, low molecular weight carboxylic acid

15 esters, halogenated compounds, salts, chalk, quartz flour, glass and
carbon fibres, pigments and combinations thereof. Such compounds are
described for example in WO 99/55772, pp. 15-25, and in "Plastics
Additives”, R. Gachter and H. Mdiller, Hanser Publishers 1983.

20 The polycarbonates, polyester carbonates and polyesters according to the
invention, optionally mixed with other thermoplastics and/or conventional
additives, may be processed into suitable molded articles/extrudates, and
used in all cases where known polycarbonates, polyester carbonates and
polyesters are already employed. On account of their property profile they

25  are suitable in particular as substrate materials for optical data storage
media such as for example CD, CD-R, DVD or DVD-R, but may also be
used for example as films in the electrical sector, as molded parts in

vehicle production, and as sheets for coverings in the safety sector.



2 7 OCT 2006 Le A 35 596-US -26 Further possible appllcatlons of the
‘pol ycarbonates according to-the “invention include: 1. Safety panel s7 70T @66 -
as. is known are. required in. many areas of 5 housings, vehicles and
aircraft, as well_as helnet shields. 2. Production of foils, especially ski
foils. 3. Prokidt3nh%fUSml ded articles (see2for exanple US patent A 10 2
964 794), for exanple 1- to 5-gallon water containers. 4. Production of

| i ght - perneabl e panels, in particular hollowcavity panels, for exanple for

covering buil éf%b

installati onsldur?gérE g%gh onm%%cfptplgcp%wbgat a s %rgg%derhﬁ@éltld;&% Pr oducti on
of traffic |iigkentiotfidhgde:or vehicle nunber plates. 20 7. Production of
foanms (see for exanple DE-AS 1 031 507). 8. Production of fibres and threads
(see for exanple DE-AS 1 137 167 and DE-OS 1 785 137) 25 9. As transl ucent
pl astics mate iaI s EG i bre content for t echnol agy purposes

-(see for exa Ea@ .85, kn,ggvr}@rgn@qygghqnﬁpg@( PEGSRIt eri al s
t b d d/
o gani ¢ po y?nrslrlu(r:n @%@gy'ﬁéf Veth&‘t'é}n QHERirElsfls S s Blirdel GRIT DL ber o (Ep. A

634 445, EP-A 269324) for the production of |ight- perneable and

|l i ght-scattering nolded parts. 11. Production of precision injection-nolded
smal |, parts,2.suchPrluction of foils, especially ski foils.

3. Production of molded articles (see for example US patent A
10 2 964 794), for example 1- to 5-gallon water containers.
4. Production of light-permeable panels, in particular hollow-cavity

panels, for example for covering buildings such as railways,
- greenhouses and lighting installations.
15
5. Production of optical data storage media.

6. Production of traffic light housings or \}ehicle number plates.
20 7. Production of foams (see for example DE-AS 1 031 507).

8. Production of fibres and threads (see for example DE-AS 1 137 167
and DE-OS 1 785 137).

25 9. As translucent plastics materials with a glass fibre content for light

technology purposes (see for example DE-OS 1 554 020).

10.  As translucent plastics materials containing barium suifate, titanium

dioxide and/or zirconium oxide and/or organic polymeric acrylate



5 exanpl e | ens nmountings. For this purpose pol ycarbonates are used that_

- contain glass fibres, which optionally may additionally contain abolf 08T 2006
10 wt. % of MbS2, referred to the total weight. 12. Production of optical

i nstrunment parts,_in ticular |enses for 10 photographic caneras and film
caner as (seeﬁé@%ﬁ%ﬁ& DE-OS 2 701 173)-213. As iight-transnission
carriers, in particular as light-conducting cables (see for exanple EP-A 0
089 801). 15 14. As electrical insulation materials for electrical |eads and
for plug housi ngmmrwtwa@whns;andn@@mc? foP Be Bt Gdisctiohoof l@ﬂductl on of
nobi | e tel ephone housi ngs having i nproved 20 resistance to pertune, shaving
wat er and sweat. pérméihleank ligtecébdedng evolded padt3. As carrier material for

organi ¢ photoconductors. 25 18. Production of |anps/lights, e.g. headl anps,
scattered light panels or internal |enses. 19. For nedical applications,

For 1 oodet uf 1 appr i B BOR diecddPTHRE sref ot ieBiane mol o, s
21. For applicatigpsmpfe IEﬂ@n%Urﬁmg*éi'%r%ﬁ%ﬁ!gg%@b@%@fﬁ&%‘tﬁ%é‘uiéﬁmS and

| ubricants may occur, such as for “exanple ers, tional in the form

of suitabl e bl endthaticohtadBglass filires abhiehraptibealy ni®. additioaslty tentaint i cl es,
such as for exanple slalompoles or ski shoe
about 1 - 10 wt.% of MoS;, referred to the total weight.

12.  Production of optical instrument parts, in particular lenses for
( 10 _photographic cameras and film cameras (see for example DE-OS
. 2701 173).

13.  As light-transmission carriers, in particular as light-conducting
cables (see for example EP-A1 0 089 801).

15
14.  As electrical insulation materials for electrical leads and for plug
housings as well as plug-and-socket connectors.
15.  Production of mobile telephone housings having improved
( 20 resistance to perfume, shaving water and sweat.
16.  Network interface devices.
17.  As carrier material for organic photoconductors.
25

18.  Production of lamps/lights, e.g. headlamps, scattered light pahels or

internal lenses.

19.  For medical applications, e.g. oxygenators, dialysis equipment.



10 fastenings. 23. For household articles, for exanple kitchen sink units
and | etter box -housings. 15 24. For housings, for exanple-etectrical70CT 2006 -
di stribution cabinets. 25. Housings for electric toothbrushes and

hai rdryers. 26. Transparent washi ng machi ne Abul | seyes@w th i nproved

resi stance ROADS §8bgents. 27. Protectivé@8-goggl es, optical correction
gl asses. 28. Lanp coverings for kitchen appliances with inproved resistance
to 25 kitchen atnospheres, in particular oil vapours. 29. Packaging filns
for nedicanents. 30. Chip boxes and chip carriers. 270CT2006 Le A 35
596-US -29 31. For other applications, such as for exanple stall-feeding

doors or anpoal E@Qﬂﬁ)dsﬁ_lfﬂ'bﬁpﬁ@t@ﬁ@, e/d. ibottss, amehsxstanddai®lqteoduced from
t he polyners according to the invention are also covered by this

application. The moldsmtion is further illustrated but is not intended to be
limted by the follow ng exanples in which all parts and percentages are by
-wei ght 10 unl ess otherw se-specified. Exanples Exanple 1 15 Preparation of

aci o ar o Saagh unget 2 aHoR It e Akt ek b de Cotabl i B2 7 e

ol es) of thionyl aﬁ@'l@dﬁ&?tﬁﬁ%y GAR o HhORoP Bt pI€ bR Bers NEptiddigr ¢ he

addition of a few drops of
in the form of suitable blends with ABS or suitable rubbers.

22.  For sports articles, such as for example slalom poles or ski shoe
10 fastenings.

23.  For household articles, for example kitchen sink units and letter box

housings.
15 24. For housings, for example electrical distribution cabinets.
25.  Housings for electric toothbrushes and hairdryers;

26.  Transparent washing machine abullseyese with improved resistance

( 20 to detergents.
27.  Protective goggles, optical correction glasses.

28.  Lamp coverings for kitchen appliances with improved resistance to

25 kitchen atmospheres, in particular oil vapours.

29. Packaging films for medicaments.

30.  Chip boxes and chip carriers.



20 di nethyl formam de the m xture is heated to 70C and is stirred unti| E
end of the evolution of gas. The remaining thionyl chloride is then 270CT2006-
distilled off in a water jet vacuum 21.19 g (86% of a viscous oil are

obtained. 1H NMR (400 MHz, CDAI3) S = 7.69-7.62 (m 2 H), 7.19-7.12 (m |
H. 25 Exanp!L@AZ}EBgﬁﬁdd&ti on of 3,5-difluor&%' - met hoxybenzophenone 30 12. 98

g (0.120 nole) of anisole are dissolved in 40 m of dichloronethane under
an argon atnosphere in a round-bottoned flask and cooled to 0OC. 270CT2006
Le A 35 596-US -30 16.0 g (0.120 nole) of alum niumchloride are added in
smal|l portions. The mxture is stirred for 10 m nutes. A solution of 21.19

g (0.120 nol®), oFodbiHepphestishss saeh ds bt exarflplel sthi-geediad dodrd8p m of
di chl oronet hane) is added dropwi se. The mixture is stirred for a further 4

hours at OC and 5aninelsabas.i on is allowed to warmup to roomtenperature. 90
m of hydrochloric acid solution (10% are carefully added and the organic
phase is separated fromthe aqueous phase. The aqueous phase is extracted

ith dichl OH (1
ol /1) and THEMaBEn kIt 8RE SR BEEPIR R8N 3hF AchEEadtbidhda T i ce
Soncent rat od oy ey e B Bl i s vy 15
recrystallised in n-hexane. After dryi ng, Whl te, needle- shaped crystals

19.25 g, 65% 15 "H NWR (400 MHz, CDClI3) 5 = 7.81 (d,
ory e 7. 537 B0 imentio s Torther Blisateckbus ot Ifengeqo T KpkegbaitbEe 3.

following examples in which all parts and percentages are by weight

i 10  unless otherwise specified.

Examples
Example 1

15 Preparation of difluorobenzoic acid chloride

22.0 g (0.139 mole) of 3,5-difluorobenzoic acid are added under argon to
a round-bottomed flask and 323.33 g (2.718 moles) of thiony! chloride are
added dropwise while stirring. After the addition of a few drops of N,N-

20  dimethylformamide the mixture is heated to 70°C and is stirred until the
end of the evolution of gas. The remaining thionyl chloride is then distilled

off in a water jet vacuum. 21.19 g (86%) of a viscous oil are obtained.

'H-NMR (400 MHz, CDCl3) 8 = 7.69-7.62 (m, 2 H), 7.19-7.12 (m, 1 H).
25 .
Example 2

Preparation of 3,5-difluoro-4'-methoxybenzophenone

30  12.98 g (0.120 mole) of anisole are dissolved in 40 mi of dichloromethane

under an argon atmosphere in a round-bottomed flask and cooled to 0°C.



20 Preparation of 3,5-di phenyl oxy-4'-methoxybenzophenone 19.0 g (0.077 nol e)
-of 3,5-difluoro-4'-nethoxybenzophenone -are di ssol ved under—-argon in2d 0CT 2006
m xture of 200 m of dinmethyl sulfoxide and 200 m of toluene. 28.56 g

- (0.207 nole) of finely powdered potassium 25 carbonate are added to this
“sol uti on. Thé@s&xﬁﬁﬁ&ﬁnﬂgs stirred under refdd for 4 hours, the water
formed being renoved in a water separator. The toluene is then conpletely
distilled off and the reaction mxture is stirred for a further 3 hours at

L0 ot 51 305 TRl et BB Sfcptpi co bonat

and 50 m of ure I's heated u reflux and

the tol uene Mhedhbtird iedtipled. fofhe mplutés.On solutidACdF 20068 g (e.1203hok)6- US - 31

is stirred for a further 4 hours at 1500C. After cooling, the solutionis
poured ont o Ediflubheb&moin acid chiorideufdissiolveaednibyd Caoid ioh glidh@rosedthanenis( 1099 .

S ol b UL R P b SR T
product 15 o Rheh (EBRASEAUI L 0 S0 2 Wy BOLNEE! dPelEPOvd 0
0. 040-0. 063 rdt’ﬁfd?r@adi’é%Bﬂjtibnf(%@’@eér‘étd%{'bﬂﬁl eidied drPtnl (i)rsgg%lijcgo g (499

of a pale yellow oil are obtained. 10 'H NVR (400 VHz, CDC = 7.84-7.78
(m 2 H), 7.3bage BosgparatédHyom the Eernieo09 phase.2 THe, aduedds hHaBe(sn 6 H),

6.95-6.90 (m 2 H), 6.86 (t, 1 H), 3.86 (s, 3H. HPLG-MB (ES), rrm z: 396
[M{]. 15 ExS¥ppeed W’éﬂéﬁ'@@"pmﬁ%@n%, gﬁ&iﬁﬂﬁ’é@i?ﬁ@)@wmlc @eeX §Benzophenone
14.90 g (0. 0337k ShuPhadr( HRASTYAR Yich HIEARPKEBGT, URRENRS 2r
10  demineralised water and twice with saturated NaCl solution, dried over
magnesium sulfate, filtered and concentrated by evaporation. The solid
obtained in this way is recrystallised in n-hexane. After drying, white,

needle-shaped crystals remain (19.25 g, 65%; m.p.: 90°C).

15 'H-NMR (400 MHz, CDCl;) & = 7.81 (d, 2H), 7.28-7.24 (m, 2 H), 7.05-6.96
(m 3, H), 3.90 (s, 3 H).

Example 3

20  Preparation of 3,5-diphenyloxy-4'-methoxybenzophenone

19.0 g (0.077 mole) of 3,5-difluoro-4'-methoxybenzophenone are
dissolved under argon in a mixture of 200 ml of dimethy! sulfoxide and
200 ml of toluene. 28.56 g (0.207 mole) of finely powdered potassium
25 carbonate are added to this solution. The solution is stirred under reflux
for 4 hours, the water formed being removed in a water separator. The
toluene is then completely distilled off and the reaction mixture is stirred
for a further 3 hours at 150°C. A further 28.56 g (0.207 mole) of finely
powdered potassium carbonate and 50 ml of toluene are added. The

30  mixture is heated under reflux and the toluene is distilled off. The solution



20 di ssolved under argon in a mxture of 60 m of hydrobromc acid 48O
water) and 120 ml of hydrobronic acid (33% sol ution in acetic acid).: % 2095
m xture is stirred for 4 hours under reflux. A further 100 m of hydrobromc
acid (33%solution in acetic. acid) and 50 ml of hydrobromc acid (48%in
water) are adRlAdBY H96HS reaction sol ution. -Fhe reaction 25 nmixture is
stirred for a further 6 hours under reflux. The reaction mxture is then
poured onto ice and extracted several tines with diethyl ether. The organic

phases are CQ%H%Fé%dfo?%dfu%rﬁlng?‘i@Oat tAﬁEScoﬁllhBWh'ﬁ]%&ﬁB ‘i%i on (20%.

The aqueous phases are co washéd neut ution. The

neutral i sed pslyegusntphiéseThe sbh&@nﬂgh@éﬁﬁaﬁgecﬁﬁg%@ﬂchG soRson (1 0ysl. et hyl
et her. The organi c phases are conbi ned, dried 2006 Le A 35 °596-US

-32 over magndsidionswithafiethybetinet ireperdoneed segenabbivesd The cambinedThe crude

product is taken up in a small gmoynt of dieth et her an filtered over
B P ca ger. GROPBIC bhass B WanegonE R ERECHOA Y A 9o 80 aaenfnf@ nigh

vacuum 11.

a3 5°= Pgubt B ofbritabied i SURRE s Retefbert o EhRq B

7.08-7.02 (mac@oWTh@cﬁ%e%r%auéﬂ”fk c%rdiﬂnato"qrgﬁhééonlsllh')a el%ﬁ@@'g@l 5010
Preparation of 3,5-bis-(3,5-di-tert.-but - 47 - met hoXx
benzophenone). 0465, 0638 mnrh, Mmtle)s&smg n3h6<aﬂ1€7étlnyt aeéﬁat&rél@td))ytlélnﬁ@)ghenone are
15 dissolved in a mxture of 80 m of dinethyl sulfoxide and 80 m of

tol uene undéP%hobp e Helrys pHare obleingdy (14.7 nmoles) of finel'y powdered

10 H-NMR (400 MHz, CDCl3) 6 = 7.84-7.78 (m, 2 H), 7.39-7.30 (m, 4 H),
7.15-7.09 (m, 2 H), 7.08-7.02 (m, 6 H), 6.95-6.90 (m, 2 H), 6.86 (t, 1 H),
3.86 (s, 3H).
HPLC-MS (ES), m/z: 396 [M*].

15 Example 4

Preparation of 3,5-diphenyloxy-4'-hydroxybenzophenone

14.90 g (0.038 mole) of 3,5-diphenyloxy—4'—metho$<ybenzophenone are
'20  dissolved under argon in a mixture of 60 mi of hydrobromic acid (48% in
{ water) and 120 ml of hydrobromic acid (33% solution in acetic acid). The
mixture is stirred for 4 hours under reflux. A further 100 ml of
hydrobromic acid (33% solution in acetic acid) and 50 mi of hydrobromic
acid (48% in water) are added to the reaction solution. The reaction
25  mixture is stirred for a further 6 hours under reflux. The reaction mixture
is then poured onto ice and extracted several times with diethy! ether.
- The organic phases are combined and extracted several times with NaOH
solution (20%). The aqueous phases are combined ahd washed neutral
with HCl solution. The neutralised aqueous phase is then extracted

30  several times with diethyl ether. The organic phases are combined, dried



pot assi um carbonate are added to this solution. 4.49 g (21.8 nmol es)
"3,5-di-tert.-butyl phenol and 0.575 g (2.2 mmol es) of hexaoxacycl o- 270(:T 2006
octadecarie (18-crown-6) are added while stirring. The mixture is stirred 20

~under reflux, for é gourg and the water fornmed durlng the reaction is

renoved in a ator. A further 0.52%9 (2.2 mmoles) of

hexaoxacycl ooct adecane (18-crown-6) and 0.98 g (7.1 mmoles) of finely
powder ed potassium carbonate are added to the reaction mixture. The mxture

is stirred fepepnidgncRim Sulfe] 3ndithd 88ent tserelmweerm vacudl | 'preerjde 25 cool
and the solution is poured onto ice. The solution is neutralised by adding

HCl sol uti on pfdddgt.is Exiteracp iroa smalhardoenthe dietthdrether ped fiteretiovarever al
times. The conbi ned argani c phases are then washed with saturated sodi um
chl ori de sol gticage TM%F@@@V@%@S@N@t&nﬂéﬁYU\Q&he rRstfssinuannidh f ate and

Csitica gol (VP Ei2%8 B RS S 52 REREE 006" Lo A 35 So6: Us - a3

Merck) using a mxture of n-hexane and ethyl acetate (19:1) as eluent. 2.00
(59% of a pale yellow solid are obtained. 1HNWR (400 MHz, CDCI3) S =

7.85-7.80 ( MHNMR, (4EOJMHZ aBCkin 27[‘39 75747(rﬁ52H)017 3897. 3221 (‘l)‘l,, 46-04-6.88 (m
6|—|),681678£L7 Hé 386‘(17 1.28 (s, 36). MALDI -TOF:. 621 [M +
H+], 627 [M £.16-410 (rEx ), &-@8 wzaf@pérféxuﬁdﬁﬁﬁ% (m, 3 H), 5.35 (s, 1 H).
3,5-bis-(3,5-di-tert.-butyl phenyl oxy)-4'-hydroxybenzo- phenone 2.80 g (4.5
mmol es) of 3,5-bis-(3,5-di-tert.-butyl phenyl oxy)4' -

Example 5

10
Preparation of 3,5-bis-(3,5-di-tert.-butylphenyloxy)-4'-methoxy-

benzophenone

1.35 g (5.4 mmoles) of 3,5-difluoro-4'-methoxybenzophenone are

15 dissolved in a mixture of 80 ml of dimethyl sulfoxide and 80 ml of toluene
under an argon atmosphere. 2.03 g (14.7 mmoles) of finely powdered
potassium carbonate are added to this sclution. 4.49 g (21.8 mmoles) of
3,5-di-tert.-butylphenol and 0.575 g (2.2 mmoles) of hexaoxacyclo-
octadecane (18-crown-6) are added while stirring. The mixture is stirred

20  under reflux for4 hours and the water formed during the reaction is
removed in a water separator. A further 0.575 g (2.2 mmoles) of
hexaoxacyclooctadecane (18-crown-6) and 0.98 g (7.1 mmoles) of finely
powdered potassium carbonate are added to the reaction mixture. The
mixture is stirred for a further 6 hours at 150°C. The mixture is allowed to

25  cool and the solution is poured onto ice. The solution is neutralised by
adding HCl solution (10%). Extraction with diethyl ether is performed
several times. The combined organic phases are then washed with
saturated sodium chloride solution. The organic phase is dried over
magnesium sulfate and the solvent is removed in vacuo. The crude

30  product is chromatographed on silica gel (silica gel 60, 0.040-0.063 mm,



15 met hoxybenzo- phenone are di ssol ved under argon in 100 m of hydrobromc
acid solution (33%in acetic acid). 0.23 g (0.5 nrnole) of - 2 7 0CT-2006-
hexadecyl tri but yl phosphoni um brom de is added thereto. The solution is
stirred for 3 hours at 50C. The course of the reaction is followed by thin

| ayer chromek&4geapado-Up additional 100 ni -68 -hydrobromic acid (33%in 20
glacial acetic acid) and 20 nmlL of aqueous hydrobromc acid (48% are added
to the reaction solution. The solution is stirred for a further 18 hours
under reflUXMePéﬁ)msuﬁ@QImmrtehﬁ@ﬂbwém@@ndtéﬂm(lra%@ﬁétleq'l9ﬂ1y;éslémén@ pour ed
onto ice and extracted several tinmes with die et her conbi ned

or gani ¢ phas2$0ag é59%shafch pal‘elyeklamcdrdwa‘at@lnedl ution. The 25 product is
dried over magnesi um sul fate and the solvent is rem)ved in vacuo. The crude
product is chromatographed on silica gel (silica gel 0. 040-0. 063 mMm

Sol vent and_arys ERE e LT R B 8@‘@@%)&94@ R ey X/'m”?et e
& 3) arg%_°?7$’3“?@97<”?02 @0%5@3@18847? 5\@56589169%%“2 FP TP

6.87-6.85 (m.28 . 79 (s, | , 1.28 (s, 36 H. Exanple 7 5 Preparatlon
of 3,5-di-tert. -4' - met hox benzophenone 5.00 g (0.021 nole) of
di-tert. -butMN}@&zT o @&l tMar & id@é?j[MrrdéJ Jargon to a reaction vessel;

49.69 g (0.418 nole) of thionyl chloride are added 10 dropw se while
stirring. 0.05 m of N Ndinethylformam de is also added to the reaction

sol ution. Th@xéﬁﬁéﬁeuée is heated while stirring to 70C and

f’ 10
Preparation of 3,5-bis-(3,5-di-tert.-butylphenyloxy)-4'-hydroxybenzo-

phenone

2.80 g (4.5 mmoles) of 3,5-bis-(3,5-di-tert.-butylphenyloxy)4'-

15 methoxybenzo-phenone are dissolved under argon in 100 mi of |
hydrobromic acid solution (33% in acetic acid). 0.23 g (0.5 mmole) of
hexadecyltributylphosphonium bromide is added thereto. The sciution is
stirred for 3 hours at 50°C. The course of the reaction is followed by thin
layer chromatography. An additional 100 ml of hydrobromic acid (33% in

20 glacial acetic acid) and'20,ml of aqueous hydrobromic acid (48%) are
added to the reaction solution. The solution is stirred for a further 18
hours under reflux. After cooling the solution, the reaction mixture is
poured onto ice and extracted several times with diethyl ether. The
combined organic phases are washed with saturated NaCl solution. The

25  product is dried over magnesium sulfate and the solvent is removed in
vacuo. The crude product is chromatographed on silica gel (silica gel 60,
0.040-0.063 mm, Merck) using a mixture of n-hexane/ethyl acetate (9:1).
After removing the solvent and drying the residue in a high vacuum,
2.47 g (90%) of a white solid are obtained. |

30



stirring is continued until the formation of gas has finished. The gﬁpﬁ@S“”“
thionyl chloride is then distilled off. 5.39 g of a colourless viscaus i 4006 -
remai ns, which is used without further working-up. 15 2.25 g (0.021 nole) of
anisole are dis glved in 30 mM of nmethylene chloride in a round-bo toned

flask and cé@ﬁég—ﬁgﬁbé§ 2.78 g (0.021 nDIe)34of al um ni um chl ori de are added
in small portions to this solution and the nixture is then stirred for 10

m nutes. The acid chloride (colourless oil, 20 see above) is dissolved in 50

m of net hyFgaemMRr400i MBiza0DCRYded 7. P9-GPyy §@) @tHg,@.HQ (8h2 1poui3 ps) 0f
anisole/AlCI 3. After all the acid chloride has Been added ‘the reéaction
mxture is $t)j 6r8U(d,aF Hy, 6.87t58b (A 2HILE6.E9 @B I H)C1.Zés, S8 H).i on is then
heated to roomtenperature.22 m of HClI solution (10% are carefully added
dropwi se to the reaction mxture. The 25 phases are separated in a

separating tunnel.-The agqueous phase is extracted with nethylene chloride
and the org es are conbined. These are washed with distilled water
and finayly with saturated NaCl solution. The product is dried over

magnesi um s . the solyent. j Sy ved | ., After drying in a.
hi gh vacuumgkﬁgtlgﬁggﬁg digé%OBHM)%‘U@%‘&EB@?@%}ZQP@%&&% the formof a pale
yell ow solid. 270CT2006 Le A 35 596-US - 35 1H NWR (400 MHz, CDCI3) 6 -
7.85 (d, 2 H, 7.62 (s, 1 H, 7.59 (s, 2 H, 6.97 (d, 2 H, 3.90 (s, 3 H,
1.36 (s, 185H)0 gqO0EB2ipiade BofRdiceat. diitpibentoic acid are added under argon to
3,5-di-tert.-butyl-4"-hydroxybenzophenone 14. 70 Ig (0.045 nol e) of

3, 5-di -tertﬁ-ﬂ?@ﬂ%}loﬂﬂesﬁk ﬂ%ﬁé@(ﬁ-&éﬁéﬁ@l@é ohtiongl ehledde e addger an ar gon

(at m)Sph% € idpogv(\)/%e”\)vhi?é st?#%b?bé.agin%f %N%-@?n%g/?hylformamide is also added
to the reaction solution. The mixture is heated while stirring to 70°C and
stirring is continued until the formation of gas has finished. The excess
thionyl chlorid'e is then distilled off. 5.39 g of a colourless viscous oil |
remains, which is used without further working-up.

15

| 2.25 g (0.021 mole) of anisole are dissolved in 30 m! of methylene
chloride in a round-bottomed flask and cooled to 0°C. 2.78 g (0.021 moie)
of aluminium chloride are added in small portions to this solution and-the
mixture is then stirred for 10 minutes. The acid chloride (colourless oil,

20  see above) is dissolved in 50 ml of methylene chloride and added
dropwise at 0°C to the solution of an_isole/Ale. After all the acid chloride
has been added the reaction mixture is stirred for a further 75 minutes at
0°C. The solution is then heated to room temperature.22 mi of HCI
solution (10%) are carefully added dropwise to the reaction mixture. The

25 phases are separated in a separating funnel. The aqueous phase is
extracted with methylene chloride and the organic phases are combined.
These are washed with distilled water ahd finally with saturated NaCl
solution. The product is dried over magnesium sulfate and the solvent is
removed in vacuo. After drying in a high vacuum, 6.38 g (94%) of

30 product are obtained in the form of a pale yellow solid.



solution in glacial acetic acid). 2.30 g (0.004 nole) of

- hexadecyl tri but yl phosphoni um bromi de and 100 m of hydrobroni c-aci d-2-7 88P2006
solution in water) are added and the solution is heated for 2 hours under
reflux. A further 50 m of hydrobromc acid (33%solution in glacial 15
“acetic aci d) La#d32%596tUSf hydrobromic acid-(38%solution in water) are
added. The solution is stirred for a further 2 hours under reflux. After
cooling the reaction m xture 300 m of iced water are carefully added
thereto. The m xture is extracted three tinmes with diethyl ether. The 20
combi ned organi c phases are washed with saturated NaCl solution and dried
over nagnesi tanMRf(abe. MH@%EQE)’@“W 85 (ﬂeEIHI)eC* GZ‘(Q/alCHQ,ﬂE'Q s er%je product
is recrystallised in a mxture of of ‘h-hexane and 30 nf o

chl orof orm B.9%(d DHIWB.90s) a&da),|153(6)l()$ aithkEd. The nother liquor is
concentrated by evaporation and the remaining residue is recrystallised 25
again |n a mxture of 80 m of n-hexane and 5 ml of chloroform The purified

product f a e conbined. 7.50 g (53% of product are obtained in the
formof ale olid. 1HNWR (400 MHz, CDCI3) 3 =7.79 (d, 2 H), 7.63
(s, | , 7.59 (s, 2 H, 306.93(d, 2 H, 6.46 (s, 1 H, 1.34 (s, 18 H. 2

110 C1 2008 b S 98 SIS B iRl ol et i

2, 2-bi s- (4- hydroxyphenyl ) -propane and 3.30 g of NaOH (220 nole % referred
to bi sphenol conponent) are dissolved in 135 m of water at room
terrperature Mﬂ@rg 40.045rmglk) ofthbsditierte butyle'-methoxythenzopimedohé as&k. 0. 86 g
(2.3 mml es)

;
i

dlssolved under an argon atmosphere in 200 ml of hydrobromic acid (33%
solution in glacial acetic acid). 2.30 g (0.004 mole) of
hexadetyltributylphosphonium bromide and 100 ml of hydrobromic acid
(48% solution in water) are added and the solution is heated for 2 hours
under reflux. A further 50 mi of hydrobromic acid (33% solution in glacial
15 acetic acid) and 25 ml of hydrobromic acid (48% solution in water) are

added. The solution is stirred for a further 2 hours under reflux.

After cooling the reaction mixture 300 ml of iced water are carefully added
thereto. The mixture is extracted three times with diethyl ether. The -

20 combined organic-phases are washed with saturated NaCl solution and
dried over magnesium sulfate. The solvent is removed in vacuo. The
crude product is recrystallised in a mixture of 200 ml of n-hexane and
30 mi of chloroform. A pale brown residue is obtained. The mother liquor
is concentrated by evaporation and the remaining residue is recrystallised

25 again in a mixture of 80 ml of n-hexane and 5 ml of chloroform. The

| purified product fractions are combined. 7.50 g (53%) of product are
obtained in the form of pale brown solid.

IH-NMR (400 MHz, CDCl5) & = 7.79 (d, 2 H), 7.63 (s, I H), 7.59 (s, 2 H),
30 6.93(d, 2 H), 6.46 (s, 1 H), 1.34 (s, 18 H).



10 3, 5-di phenyl oxy-4' - hydroxybenzophenone (see Exanple 4) dissolved in ]135
“m of dichloromethane are added to this mixturé. The mixture is sti4f887 206
5 mnutes. 7.37 g (200 nole % referred to bi sphenol conponent) of phosgene

~are fed in Wrature (25C) while gti rring vi‘gorously. The pH
val ue i s mai i =% he range 12.5-13 by3 5 subsequent addition of 40%

NaCH solution. After all the phosgene has been fed in the apparatus is
flushed for 5 mnutes with nitrogen. 0.042 g (I nole % of

N- et hyl pi peridine dissolved in 5 ml of dichioronethane is added to the
reaction m xture. The mxture is stirred for 45 mnutes. Followng this the
m xture is difamelé vt h di chi oromet hane and the organic 20 phase is
separated. After extracting the organic phase with an equal volune of 10%
hydrochl oric_acid, the organic phase is separated and washed 5 tinmes with
wat er until Rrepagtioneef polyearbenatsl witl bramehasoieyminal gipgp®l ved in the organic
- phase is precipitated in nmethanol and dried in vacuo. 25 Yield: 9.0 g
(before Breci pitation) M = 8833 g/nmole MV = 19059 g/nole D = 2.16 T9 =

L2 30, 2TOCZER0 088 o 90 (AR b e PR SRD °.2, T
9. As a depaNi@Hg20Lbensler Weférredlte bigphepbetdgohent)izzetRsolved in
135 m! of water at room temperature under a nitrogen atmosphere in a
round-bottomed flask. 0.86 g (2.3 mmoles) of
10  3,5-diphenyloxy-4'-hydroxybenzophenone (see Example 4) dissolved in
135 ml of dichloromethane are added to this mixture. The mixture is"
stirred for 5 minutes. 7.37 g (200 mole %, referred to bisphenol
component) of phosgene are fed in at room temperature (25°C) while
stirring vigorously. The pH value is maintained in the range 12.5-13 by
15  subsequent addition of 40% NaOH solution. After all the phosgene has
been fed in the apparatus is flushed for 5 minutes with nitrogen. 0.042 g
(I mole %) of N-ethylpiperidine dissolved in 5 mi of dichloromethane is
added to the reaction mixture. The mixture is stirred for 45 minutes.
Following this the mixture is diluted with dichloromethahe and the organic
20 phase is separated. After extracting the organic phase with an equal
(: volume of 10% hydrochioric acid, the organic phase is separated and
washed 5 times with water until it is free of electrolyte. The polymer
dissolved in the organic phase is precipitated in methanol and dried in
vacuo.
25 Yield: 9.0 g (before precipitation)
Mn = 8833 g/mole
Mw = 19059 g/mole
D = 2.16
Ty = 142°C
30



conmponent) of tert.-butylphenol is used in place of di phenyl oxy-4'-
hydr oxybenzophenone as chain termnator. M =710238 10 MV = 19431 7 801 2¢6

Tg = 148C Exanple 11 15 Preparation of a co- polycarbonate wi th branched
“term nal groE melt transesterification process 31.96 g (0:14 nole)
of bi sphenol -5_35_55%_ 2(0.06 nole) of 20 diflydroxybiphenyl, 47.77 g (0.223
nol e) of di phenyl carbonate, 0.76 g (0.002 nole) of 3°

5- di phenYl OxY-4' - hYdr oxY- benzoPhenone (see Exanple 6) and 0.0691 g (8 x 104
nmol e % of a BRAgpREhepolic solution) of tetraphenyl phosphoni um phenolate are
wei ghed out into a 500 m three- necked flask equi pped with stirrer,

internal thernmonmeter and Vigreux 25 columm (30 cm mrror coated) with
bridge. The @ppwanisos exanfpleed from atnospheric oxygen by applying a vacuum
and flushing with nitrogen (three tinmes) and the mxture is nelted at 150C
and 100 nbar. The tenperature is raised to 190C and the phenol formed is

distilled_ of t The 't d.to, 235C and.
o e e SR 8 e A e B =,
ad) usted 10 @ 2T 2006, ek A5E98UR & Al 99 I8 cAks BidhdRln nut s and

at the same TiMe The tenperature s urt her

mnutes the @mFUﬁemtz dfedrcedtyipherblds nib@d irAprick F dpheriiexy-g-stirred for a
further 30 m nu
hydroxybenzophenone as chain terminator.

Mn =10238
L 10 M, =19431
D = 1.90
T, =148°C
Example 11

15
Preparation of a co-polycarbonate with branched terminal group, by the

melt transesterification process

31.96 g (0.14 mole) of bisphenol A, 11.16 g (0.06 mole) of

20  dihydroxybiphenyl, 47.77 g (0.223 mole) of dipheny! carbonate, 0.76 g
(0.002 mole) of 3,S-diphenyloxy-4’-hydroxy-benzophen‘one (see Example
6) and 0.0691 g (8 x 10* mole % of a 5% phenolic solution) of
tetraphenylphosphonium phenolate are weighed out into a 500 ml three-
necked flask equipped with stirrer, internal thermometer and Vigreux

25 column (30 cm, mirror coated) with bﬁdge. The apparatus is freed from
atmospheﬁc oxygen by applying a vacuum and flushing with nitrogen
(three times) and the mixture is melted at 150°C and 100 mbar. The
temperature is raised to 190°C and the phenol formed is distilled off over
30 minutes. The temperature is now raised to 235°C and the phenol

30 formed is distilled off over 10 minutes. The vacuum is then adjusted to



transparent polymer is obtained with a relative viscosity of 1.264. 5

- Exanpl e 12 Conparison exanple to Exanple 11 10 31.96-g (0. 14 nole) @f7 0CT 2006
bi sphenol A, 11.16 g (0.06 nole) of dihydroxybi phenyl, 45.84 g (0.214 nvol e)
of diphenyl carbonate and 0.0691 g (8 x 10'4 nole % of. a 5% phenolic

- solution) ofLe AS35 BBBe)y/| phosphoni um phenol-a&ige are wei ghed out into a 500 ni
three- necked flask equipped with stirrer, internal thernoneter and Vi greux
15 colum (30 cm mrror coated) with bridge. The apparatus is freed from

at nospheri c en by .a i.ng a_v m and fl.ushj,ng with nitrogen (three
ti nes) and t@@%t%&@nﬁ@ ﬁ%’l"l%@a aﬁ@cé}'s 3R 15 #Hﬂ%e.mﬁﬁ@turtee'ﬁper ature is
rai sed to 190& n i A ~ . ijaut es. The
tenperature 1 %ﬂ()é%gpgiﬁg@getgﬁt%%gzﬂgﬁy ?ﬁh@h&%ﬁ%@é@%@iﬁgﬁg illed off
over 10 m nuy.gsmbdhandane uixturetibetirrad)fop bedrther 360nHaés wiat hin 10 m nut es
and at the same tine the tenperature is adjusted to 300C. After a further
10 m nut es tiensperentpolymesds obthined withsa melativaviscosbity of 1td6% is stirred for

a further. 30 mnutes. A transparent polyner is obtained with a relative
Vi scosi t)?, of 1.275. 25 Polycarbonates were produced simlarly to Exanple 9

usi ng the chaj i nators
3,5-bis-(3, E@ - e iﬂ but yl phenyl oxy) - 4' - hydr oxybenzophenone and

3,5-di-tert.-butyl-4"-hydroxybenzophen one (a precipitation of the polyner
i n nmet hanol %ﬁ } if{ed pol ycarbonates have a 2 7 OCT 2006
Le A 35 596- ng%éi\%g%mgg?%@ﬂ%%gcosi ty than pol ycarbonat es of
correspondi ng nol ecul ar .

( 10 31.96 g (0.14 mole) of bisphenol A, 11.16 g (0.06 mole) of
dihydroxybiphenyl, 45.84 g (0.214 mole) of diphenyl carbonate and
0.0691 g (8 x 10 mole % of a 5% phenolic solution) of |
tetraphenylphosphonium phenolate are weighed out’into a 500 ml three-
necked flask equipped with stirrer, internal thermometer and Vigreux

15 column (30 cm, mirror coated) with bridge. The apparatus is freed from.
atmospheric oxygen by applying a vacuum and flushing with nitrogen
(three times) and the mixture is melted at 150°C and 106 mbar. The

- temperature is raised to 190°C and the phenol formed is distilled off over
30 minutes. The‘temper‘ature is now raised to 235°C and the phenaol

20 formed is distilléd off over 10 minutes. The vacuum is then adjusted to
60 mbar within 10 minutes and at the same time the temperature is .
adjusted to 300°C. After a further 10 minutes the vacuum is reduced to
0.5 mbar and the mixture is stirred for a further 30 minutes. A
transparent polymer is obtained with a relative viscosity of 1.275.

25 ‘

Polycarbonates were produced similarly to Example 9 using the chain
terminators 3,5-bis-(3,5—di-tert.-butylphenyloxy)-4'-hydroxybenzophenone
and 3,5-di-tert.-butyl-4'-hydroxybenzophenone (a precipitation of the

polymer in methanol was omitted). These modified polycarbonates have a



wei ght that carry tert.-butyl phenol as term nal group. Ex. Term nal
- Zero Viscosity Molecular W. dass Trans.n..
MA = 19059 9 200 142
= 10238 H MW = 21229 11 420 150.5 WM=9547 O\ O/
10602 5-PP-is clear fromthe above table -
conpared to
such as tert.-butyl phenol

(g/ nol e) Tenp.

300 Mv = 19431 14

| H MV = 2253@45-@&&‘\ 2
that the pol ycarbonates according to the
term nal

(COH I \ i

151 M

pol ycarbonates with conventi onal

or phenol angbvidr ZPEshBAMAEEbIItY thenTNarbehfes loficonesabiding thletglangl y have
a reduced zero shear V|5005|tg.
weight that carry tert.-bu

Thi s
tylphenol as terminal group.

i nventi on,
groups

No. "Used: Pa-s5 (at 27
= 8833 1 ~ |

I M

Ex. | Terminal Group __ . |Zero Viscosity Molecular Wt. | Glass Transn. |
No. | Used: (Pa-s) (at 270°C) | (g/mole) Temp. (°C)
° My = 19059
9 200 142
. o M, = 8833
My, = 19431
10 300 148
M, = 10238
0 M,, = 21229
11 . 420 150.5
O M, = 9547 ~
T Mw = 22528
12 500 151
M, = 10602

5 Itis clear from the above table that the polycarbonates according to the

invention, compared to polycarbonates with conventional terminal groups

such as tert.-butylphenol or phenol and of approximately the same

molecular weight, surprisingly have a reduced zero shear viscosity. This

o 8P

OH 10




270CT2006 Le A 35 596-US -40 applies both to pol ycarbonates that haz\:i lﬁﬁin
" produced in the phase interface process as well as pol ycarbonates t OLh 008
been produced in the nelt transesterification process. 5 Although the
~invention hﬂse ggﬁggagl bed in detail in tQ@ foregoing for the purpose of
illustrations e understood that such detail is solely for that
purpose and that variations can be made therein by those skilled in the art
wi t hout departing fromthe spirit and scope of the invention except as it
may be |im tapplieg bdble te palycarbiaGes Bl thavedkeenHirbdubeClimtvEpheS: 1. A
process for making a resin selected fromthe group consisting of.
pol ycar bonatiBterfrfieyRIOcess @%W@Hraét@lmbgmt@%g@tr hawnpeerinigdecadiiict i ng at
| east one c oun tconform’ to formula (1) HOArmX- Are-[Y-Wn (1)
wherein 10 A'F &R ﬂf@e?@&'@ggﬁﬁﬁ?{gﬂ?{%ﬁsﬁenote an optional 'y substituted
nononucl ear or pol ynucl ear aromatic noiety, X denotes a single bond, -0- or
“€0O, Y denotes a single bond or adivalent radical, Wdenotes an
opti onal 15y saittsdughuthedinrentionibbs deenrdesotivatiir detailih thedorgoingrferet y or an
aliphatic or cycloaliphatic radical,and n is Ito 5. 2. The process of Claim
1 wherei n t H@edpuaPeaof flugiratipn; & istn be tuderstond thatesuphodetad dnspletyi ng of - 0-
and - CO-. 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 it may be limited by the claims.



20 3. A compound conforming to formula (2) R3 Y\ , HOXR R [ %
wherein 2 7 OCT 2006 -42 Rl and R 2 independently denote H, |inear @ O0CT 2006

branched Cl-C18-alkyl, | or Br, X denotes g single bond, -0- or -CO, Y
denotes.a single bond or a divalent radical, R3 and R7 independently denote
H, Ilinear or branched C -G a-al kyl, Cyclic C5-C18-al kyl, phenyl, 5

phenyl oxy, phenyl carboxy, benzyl, benzyl oxy, naphthyl, naphthyloxy or
napht hyl carboxy radicals, mO to 3, and n denotes 2 to 5, wherein the total

of mand n M The conpound of C aim 3 wherein the dival ent
radical is s group consisting of -0- and -CO-. 5. A
conpound ‘conform ﬂ%rb@eﬁs%?‘f'ﬂléknﬁg?é reé’n'gélé&tedlﬁoh'pcﬁe ?ro?& \cdns%’&lnb@' m(3) 20
wherein X denotes a single denofes a singlé bond or a
di val ent radical, paﬁycamd)nBEe,lpw,&;seemtanbdmatefandr;mlmmemmmpnsung

5 reacting at least one compound conforming to formula (1)

HO— Ar,—X— Ar;T Y—W|_ (1)
wherein
10

Ar; and Ar; independently denote an optionally substituted
mononuclear or pblynuclear aromatic moiety, X denotes a single
bond, -O- or -CO-, Y denotes a single bond or a divalent radical,
W denotes an optionally substituted mononuclear or polynuclear

15 aromatic moiety or an aliphatic or cycloaliphatic radical,and
nis1tob5.

2. The process of Claim 1 wherein the divalent radical is selected from
the group consisting of -O- and -CO-.

20

3. A compound conforming to formula (2) -
R3

‘ Y

HOOX
n
R?
R Rl

wherein



denote H, linear or branched C-Ca-alkyl, O or Br, and R6 denotes ia
linear or branched Cl-ClB-al kyl, Cyclic C5-ClB-alkyl, mis 0 to 3, a UC,ﬁ 2008
2 to 5 and the sumof mand n being < 5. 642 -The conpound of Claim5 wherein
the divalent radical is a nenber selected fromthe group consisting of -0-
and -CO-. 30 270CT2006 -43 7. A resin selected fromthe group consisting of

Ctructure of - uni Bheta GiReRHrBaY B3hae T RRD B Baner G o - x.
ArdY- Wn (4) wherein Apl Band d8h6tdseISipgRASONd LOARaCe-av diplotenal |y
substituted nononucl ear or polynuclear aromatic noiety, X denotes a single

bond, -0- or -CO, Y dsingteckord si aglivaléumadimal, R-gandh Re md e ndedily alenoty Hs an
optionally substituted, nononucl ear or | ynucl ear. _aromat i arent group or
an aliphatic or cycl oa|'ri"?ﬁi'eﬁrilt€a|“g‘i‘)‘?‘£§|1ﬁaﬁﬁ‘yirﬁyﬂ? G5 8?a"|1’5ae8|?%%¥|'n of daim
7 wherei n_dival ent radpgahyik HE?'&R%? : NN [-PReTA ,%mﬁ g
of -0- an%j -CO. 15 9. bAéhn%Pglég) ar |CI%&§)6§%b?gi P}%ﬁﬁ& Jr’]esaﬁnw al Wé*wlo.
The nol ded article of G naphibyldaeb@iyradesis; i s pol ycar bonat e.

m 0 to 3, and n denotes 2 to 5, wherein the total of m and n
being < 5.

10 4. The compound of Claim 3 wherein the divalent radical is selected
from the group consisting of -O- and -CO-. .

5. A compound conforming to formula (3)

15 . Y'—Re]h
HO X

Ry [Re)m 3)

20

wherein X denotes a single bond, -O- or -CO-, Y denotes a single
bond or a divalent radical, R4 and Rs independently of one another
denote H, linear or branched C;-Cis-alkyl, Cl or Br, and Rg denotes

25 Iinéar or branched C;-Cyg-alkyl, cyclic Cs-Cyg-alkyl, m is 0 to 3, and
nis 2 to 5 and the sum of m and n being <5.

6. The compound of Claim 5 wherein the divalent radical is a member

selected from the group consisting of -O- and -CO-.
30



10

15

10.

27 0CT 2006
_43 .

A resin selected from the group consisting of polycarbonates,
polyesters and polyester carbonates, the molecular structure of

which includes units conforming to formula (4)

— O—Ar—X— Arf Y= W 4)

wherein Ar; and Ar; independently denote an optionally
substituted mononuclear or polynuclear aromatic moiety, X denotes

a single bond, -O- or -CO-, Y denotes a single bond or a divalent
radical, W is an optionally substituted mononuclear or polynuclear

aromatic parent group or an aliphatic or cycloaliphatic radical, and
nis 1to 5.

The resin of Claim 7 wherein divalent radical is a member selected
from the group consisting of -O- and -CO-.

A molded article comprising the resin of Claim 7.

The molded article of Claim 9 wherein resin is polycarbonate.



