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' POLYCARBONATES, PCOLYESTER CARBONATES ‘AND POLYESTERS W TH SPECI AL BRANCHED
+ TERM NAL GROUPS FIELD OF THE I NVENTION | O The present invention relates to
t her nopl astic nol di ng conpositions and nore particularly ﬂl mﬂ mw ons
that contain qn?/%p; pol ycar bonat es, pol yester carbonat es”l m mﬂm ers
that are chafW" m nated W th a_phenollt c conpounds havi ng a,Risgnched
structure. 1€ A 32AR6-Us TMRIPAVENTI ON A phenolic conpound having a
branched Sstructure is disclosed. The conpound confornms to HO Are- X-
Ar2-~Y-W-~ (1) 20 WheLACARBONATESPOLYHSPERIPARBYNIKETES AN opti onal |y
substi tuted nONQUCYERTERS WITHMYPHEAL BRANIHED THRVINAK GRAUPS
i ndependently denote a single bond or a dival ent radical, Wdenotes an
optionally substituted nononucl ear or polynuclear aromatic noiety or an
al i phatic or 25 cycl oali phati cFIE\®D OBITHRIGVENTEON to 5, is useful as a
term nal gro_llj_g in pol ycarbonates, polyester carbonates and polyesters. Al so
e

di scl oseld) i sThe presantsnyentiopr iates g theraroplesticidoldieg sommpesdions|ansed
conpound is a chain.term pator. 30 BAl ND OF T [, NVENTI

Vonof uunct | oftere peris e B bpecRlions fint (RIanYsHcre NSTPOFSER anpl o

phenol , 4-al e ; HSRtihat for the
producti on owlggft%gg??onat eéa?ﬁl%bﬁgggﬂt?a-%ﬁdﬁma?ﬂ 3; I’ﬂé.{tegggggn ruch,
Hanser, MincpeendRXmpouridhaviig A Brag8®edtcture. Le A 35 596-US - 2 It is
not known whet her these conventionally used term nal groups have a positive

effect on the flow behavior and/or the zero shear viscosity and/or
15 SUMMARY OF THE INVENTION

A phenolic compound having a branched structure is disclosed. The
compound conforms to

HO— Ar—X— Arst Y—W|_ (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 1 to 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, Miinchen 1992, p. 127; EP-A 0 353 594).
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the thernmal stability and thus whether they have a positive effect on the 5

- processing properties of the corresponding polycarbonates. 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-ph¢a BFEYYB-UEs known from US-A 32166 606 and 3 173 891 as a
chain term nator for polycarbonates. From US-A 4 330 663 pol yester
carbonates are known in which 4-butyl benzoyl chloride is used as chain
termnator. 15 WD A p0/ 50488 describes the use of di-tert.-al kyl phenol as
chain term nator. From Japanese O fenl egungsschrift 57 13 31 49

pol ycar bonat I

al kyl phenol S?&s"ﬁ%p tho “@gtqée}?dr}e% ﬁ%&?g%%%%@ﬁ:%@ﬂé‘ @ng%gny@%enol

phenoxyphenolpositite ffecadadhe floanbehavier aed/or the deroshiarAistbsRp aBdforas chai n
term nators for polycarbonates. 25 From EP-A 1 048 684 and WD A 99/ 36 458
pol ycar bonat she Hhermial siabilityandidue Whethentheyr have a posisivargifect @ntthes- (

L LR e AR BB AL phencl =, e 4

termnal 5 groups of the structures

The production of polycarbonates 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-butylbenzoy! 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.



O (Ar-CH2 On QAr-CH2-O According to DE-A 38 03 939, chain term nators

. of the formula R~r ---. to 15 20 25 (H)3:n n are used, wherein RL R2, R3
are identical or different and denote CZ-d z al kyl or C8-CZO aral kyl, at

| east one of the radicals Rl or R being a C$-C20 aral kyl radical, and

- wherein n hage A ¥Y259g-Ugt ween 0.5 and 1. WXRA 98/22522 descri bes branched
phenols, their use as term nal groups in polycarbonates, and pol ycarbonates
cont ai ning such term nal groups. Furthernore, an effect of these term nal

groups in th ol-yc kS said to be a |ower glass. transition

t enper at ur e_Eling\ééﬁbgﬁgaé‘glggiqiycg,rlgorbqtg%ﬁree}(pﬂ\gp C%P%ﬁ@@cﬁ% "?ﬂ{enol s of

t he af oredesgyd t the effect of branched term nal groups on the
zero shear vgidc@gﬁf;ﬁgﬁéﬂ{cﬁ@%ﬁal stability of polycarbonates. The pol yester
carbonat es and pol yesters with known term nal groups have the di sadvant age
however of relatively high zero shear viscosity and/or may tend to exhibit
a reduction in nol ecul i ght oonates that contaip ey or tertiary
hydr ogen at ons, above Oke- benzyl (AeSHLIG)D: i IHUS - 4 may
be degraded &Mder-Pier tress, such as for examl e ag’ ext rusi on
process, as a result of which the corresponding materi al
di scol our®ed. Pol ycarbonates that contain ester groupings as termnal groups
tend under-therng| stress n transesterification reactions - - 5
and are ther 8ERENGP '561/'\ églole}' ?ﬁ'%ﬁg‘ %émmqtp%@#eg}ee#ﬂrm%ti on process.
(Kunst st of f - Handbuch Vol . VMI11, p. 150, Carl-Hanser-Verlag, Mnich 1973).
DETAI LED DESCRI PTI ON OF THE1{ NVENTI ON Agai nst the background of the prior
art the object therefore exi gf 10 providi ng pol ycarbonates, pol yester
carbonates and pol yest e / z EPr eferred to herein bel ow as

pol y(ester) (carbonate)- and/Q t abFe phenolic conpounds as term nal

gr oups, at do not exhibit € disadvantage of a high zero shear viscosity

and at t sanme time do not { %ergdH%egradation under thermal stress, such
as for exanple in an

are used, wherein Ry, Ry, Rz are identical or different and denote C;-Cyo-
alkyl or Cg-Cyo-aralkyl, at least one of the radicals R; or R, being a Cg-Cyp-
aralkyl 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,



15 extrusion.process or in injection noulding, and that may al so be used-in
the melt transesterification process.” It has now surprisingly been found
that this object is achieved by the use of term nal groups having a speci al
branched, in particular dendriner-like 20 structure. These term nal groups
positively ilafABSBI-{)8e zero shear viscosiqy, i.e. the corresponding

pol ycarbonate wth a conparabl e nol ecul ar weight distribution exhibits a

| ower zero shear viscosity and can therefore be processed nore readily. In

i cul h 1 hal h d h h
BS0 ot anl o oy Regreoradnsb pBodh BRIl SRS SR P ARAMPlT R Tor o
pol ycar bonat s st BtbcBsdlas HRll of KRIChECENERpBATRE AEkcrl ipgpe br | doed

or ether- brldge systens have not hither een Known.

596-US - 5 dTircelanrederRolyaavbmatesnthatmmrﬂamgﬁsyerpgr@wpd%s Fotermamalonat es,
pol yester carbonates and polyesters that contain branched, in parti cuI ar
dendri ner| i KGFOURS ﬁenchun@erom@gmahgiéass)w am@&rg@@armeatemﬂca\agm readiemsl i ngs,

Ui t bl o3 o CoweanE bR AL FtaiTE Sl BChBl R iRt Fige B st fone ands or
the phenol i qygAe qiran%um'va'n\gﬂg SIS, OB B8RS M3t 1893) present

i nvention accordln gly al'so provides for fhe use C CO ounds
according to fornmula (1) for the production of term nal group 10 nodified

pol ymers and the phenolic conpounds of the fornula ZI_) as welt as their
proparaiion. The Phenol DETAGHD CFRGRIBTION O SHRINJENTION o def i ned as )
subst t ut ed AGHHIRP ERCGi0Ya: f el B Ghief sk 885 "Genor os &

singl e hgnd oyl ?@Il,@é%ohéﬁéscﬁbly%gfé? c%?o@%te@an@rpoh@@cersmtﬁeg@BR% es an

optionally substitwu nononucl ear or pol ynuclear aromatic parent group, Y
denot es a simfgreadtmtersin deltiw ab poty(estér ) adrbonate)aand or switabled-, W denot es

i II d 25
o oM e TSR S0 ST PR hSED SERTRL © 25 por
e 1t S Y P SR i SRR )

correspond nore spe I 5 596- US
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.



. Conpounds of the fornmula (2.) 5 10 15 20 25 HO ~ ~ X R~ wherein ~R2~m -6
- RBnR7 (2) Rz denotes H, linear or branched d -Cl18-al kyl, CI or Br, .
preferably H or |inear or branched Cd -Cl2-al kyl, particularly preferably H
or C-CBal kyl, and nost particularly preferably H X denotes a single bond
or a dival ente AGRE §8b-USich as -0- or -CO,-R2 denotes H, linear or branched
d-Cl8-alkyl, d or Br, preferably H or linear or branched d -Cl2-al kyl,
particularly preferably Hor C-Caal kyl, and nost particularly preferably

i val ont 1 ad T Prewoh tiertgn RBREY Hiayites pARRIEReR sk of ner

denote H, | Lﬁggpﬁes%’r@w&gﬁ’s@stﬂﬁ c8htem br%bbcirﬁ%rﬁkﬁb@'dﬁbrm@wny' :

phenyl oxy, car box nzyl, benzyloxy, napht apht hyl oxy or
napht hyl car blikeyteraniial areupp badezr am ayyRD-ecaueios aRA-@aqoabkngs, thensarofor
branched d -C12-al kyl , cyclic C5-Cl12-al kyl, phenyl, phenyl oxy, benzyl oxy or
napht hyl oxy $4dn RalvGarbaratesapnd special ghasiolic dermingl groupsirautiable fasriseched

ohenyt oxy’ r AR ROVEPGhaes eefrfil (iR nEr O h e PRRR: Che same

group or resigiHBould Sn WHIHTERY tPRANRQO0pRBF: Basdd.i s @ number between 2

and 5, wherein .

The present invention accordingly also 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] (1)

wherein Ar; denotes an optionally substituted mononuclear or polynuclear

aromatic parent group, X denotes a single bond or a divalent radical such
20 as-0-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 mononuciear or polynuciear 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):



5 mand n nust total < 5. Particularly preferred is the conbination in

whi ch meCandn=2. Conpounds of the fofrmula (3) 10 ~ ~ Y R6Jn HO X Ra ~ RsJm
~3) 15 wherein X and Y have the neani ngs given above, R4 denotes H, |inear
or branched O -C-8-alkyl, C or Br, preferably Hor 20 linear or branched
Cl - Cl2-al kylLe n85t596:J8r |y preferably H or--C8 al kyl, and nost
particularly preferably H R5 denotes H, linear or branched d -C18-al kyl,

Cl or Br, preferably H or linear or branched Cl-Cl2-al kyl, particularly
preferably Hor C-Ce 25 alkyl, and nost particularly preferably all denote

the sane radical, in particular H R6 denotes |linear or branched
Cl- C18-al kylgorf P 2) and preferably linear or branched
G -Cl2-al kyI %&1‘ %thg@ L§Y4 ) and Le A 35 596-US - 8 particularly
preferably aII denote t he sane radl cal, in particular linear or branched
C-d z-alkyl, as well as cyclic C5- ClZ al kyl rad| cals, and 5 mis a nunber
between 0 and 3, n is a nunber between 2 and 5, ere| n mand n nust total
s 5. Particularly preferred is the conmbimation i whtich m= 0 and n = 2.
Most particularly preferred are in each g¢gase i endently of one anot her
®) X
(2
R1 [R2]m
5 wherein

Ry denotes H, linear or branched C;-C;g-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-,
R, denotes H, linear or branched C;-Cig-alkyl, Cl or Br, preferably H or
linear or branched C,;-C;,-alkyl, particularly preferably H or C;-Cs-
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  Rs, Ryindependent from each other denote H, linear or branched C;-Cyg-
alkyl, cyclic Cs-Cyg-alkyl, phenyl, phenyloxy, phenylcarboxy, benzyl,
benzyloxy, naphthyl, naphthyloxy or naphthylcarboxy radicals,
preferably R3 equals Ry equals H, linear or branched C;-C;-alkyl,
cyclic Cs-Cyp-alkyl, phenyl, phenyloxy, benzyloxy or naphthyloxy

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



. 10. the phenolic conpounds t hat correspond to the fornula 2a and 3a: R3 R HO
- R~ (2a) R3 Y-R6 O 15 Y-R6 (3a) wherei’'n in 2a and 3a the radicals R3, R6, R~
and Y have the neani ngs 20 given above. Suitable term nal groups for the
nodi fication of polycarbonates, polyester carbonates and pol yesters are
represent ed by Af3f 6D64)S 4) : Le A 35 596-WUS - 9 - OAre-X- Ar~ Y Wn (4)
5 wherein Arl, X Arz, Y and Whave the neani ngs gi ven above. Particularly
suitable are the term nal groups of the fornulae (4a) and (4b) R3 Y R~ 1 ~

fo R and the var M SR Gratrmhdc e arnri BB Feliceubfl 15" & ¢ T

| ndependent |y of pagicarel/Refdrhal R; 8hE RIRfENOBA e §éi'r|nérdrbu9r(ﬁfré§|69€. the

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

m=0andn=2

Compounds of the formula (3)

10 —@Y—RGL
HO—-< >-—><
(3)
Ry [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;-Cyz-alkyl, particularly preferably H or Ci~Cs-
alkyl, and most particularly preferably H,

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

R denotes linear or branched C;-Cig-alkyl, cyclic Cs-Cyg-alkyl, and
preferably linear or branched C;-Cyp-alkyl, cyclic Cs-Cyy-alkyl, and



- term nal groups corresponding to the phenolic conpounds of the formnul ae
.(2a) and (3a). 20 Preferred, particularly preferred, nost particularly
preferred or especially preferred, etc., are conpounds that carry the
substituents nentioned Le A 35 596-US -10 hereinbel ow as preferred,
“particul arl yLpreBenoedysnost particularly preferred or especially
preferred, etc. The radical definitions and expl anati ons gi ven above in
general ternms or as 5 preferred ranges may however al so be conbi ned as

anges. They appl §2 ﬁ”ﬁtgcu‘iwBﬁ?@ﬁ@t%ﬁaﬁx@@%f&e%%@cr@ A S A

precursors and’ méffr@gslﬂa%ﬁe@t%{% %W@ﬁagrczélﬁnts CRVEmRYI @idicals,

accordingly al so provides thernDpIastl ‘pol ycar bonat es plastic

pol yester carbonatad and thernoplastic polyesters with term nal groups
corresponding to the phenolic conpounds of the fornulae (1), (2) and (3).
15 Exanpl es of- phenolic conpounds of the fornmula (1) are

3 5-bi o- (bt 81, - BLR POpe RRRSRA B ERT A, 05 B nuahsioReeen 2 2nd 5

3, 5bi s- (p-n- butyl Wéxh%ﬁnd%nws@rt@wb@zpahmwy preferred is the
3,5-bis-(3,5-di-tert. butyl phenyl-oxy)-4'-hydroxybenzophenone, 20

3, 5- bi s- ( p-i so- octymbiratidndrywhi¢h nyd0 @bz dphenone,
3, 5-di cycl ooctyl oxy-4' - hydr oxybenzophenone,
dicyclododecyloxy 4' - hydr oxybenzo- phenone,

3, 5-bi s-(ben

3 oodi srert. ot pptiEuRr) BRRyeERs AR TR S8 ineRendentyyplans 2SS he
formul ae1d 2) tnghérdlict @rRBouRRANAE ESfresHishd B tHeeforM(fNRE GIhdeB& not known in
the literature. Branched fl uorine-substituted hydroxyoligo(ether ketones)
are known in the literature (C. J. Hawker, F. Chu, Macronol ecul es 1996, 29,
4370-4380). Multiply functional hydroxy Le A 35 596-US - 11 conpounds
such as 1, 3,5-tris-(2'-hydroxy-benzoyl) - Eénzenes are al so known (DE 19 59
399). .- The production of the phenols he formul ae 2 and 3 may be
carried out 5 according to generalky K rocesses. Thus, for exanple,
phenol s of the fornul ae and 3 i whi nd/ or Y denote a carbonyl
radical can in pr X be pf R{ced by FrieBel-Crafts reactions of
optionally stigs a-t-phd pr aromatic carboxylic acid chlorides with
optional Iy substi tied gonpoungs.— Cegytpounds of the fornulae 2 and
3 in which X 1o and/or Y denote a dlval adi cal such as -O can in
princi pl e be produced by an U I manif® | o8

of optionally substituted
aromati c conmpounds with optionally subs

OV

t ed phenol at es @Aler the action
of copper, at tenperatures between 100 and 230C. Alternatively these diaryl
et hers can be produced by reacting optio

@l |y substituted aryl boronic acids
Wi th
Y__
o)
e e
Y

—Rg (3a)

wherein in 2a and 3a the radicals R3, Re, Rz 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):



15 phenol at es. Conpounds of the fornulae 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 exanple by an Ul mann reaction of

hal ogen-substituted aromati c compounds. Preferably iodinesubstituted,

- optionally Hagh85 596k+4)S t ut ed aromati ¢ conpeunds, are reacted 20 under the
action of copper at tenperatures between 100 and 300C. In order to obtain

t he phenols of the formulae 2 and 3 according to the invention, it is
necessary in the aforenentioned reactions to introduce a protected phenolic
OH group into the respective conpound, from which the phenolic OH group can
be rel eased, preferably in_the iast stage of the 25 synthesis. Such a

prot ect ed pheﬂGPVVVGH-gﬁbg%\haVV;or exanpl @)be introduced into the
respective conmpound in the"aforédescribed reactions by nmeans of an
optionally substituted anisole derivative. In order to release the phenolic
OH group the splitting of the nethyl ether nay be Le A 35 596-US - 12

ef fected .for pl j t [ 3Sil in

chl or of oém ‘865%@@?%%@% ﬁég Wrﬁ%@%géﬂ%ﬁ Eﬁ‘g'gwgw %H(;byggtl on of the

phenol s of the general formula 2a may be carried 5 out by nethods known per

seinthe literature (see for exanple C. J. Hawker, F. Chu, Macronol ecul es

1996, 29, 43Fdtidclaby saitabler aredive,tekninahgrouscofdinel fecalize (¥@d@nd3ab)

1062- 1068) . Thus, di hal obenzoic acid can be converted by nmeans of

conventional acylating reagents such as for exanple oxalyl chloride or

thionyl chloride into the corresponding acid 10 ghl oride, and then reacted

with optionally substituted, but in the p-positiof relative to the methoxy

group unsubstituted, anlsole derivatives under addition of Lew s acids.

Preferably di f | uor obenzoi g—a&i d can be—sonh ’; A oxal yl or thionyl

chloride into the QQLQ: , C i 2/ 1S reaqagf W th

optionally substitute inothe iti hi ve to the 15 net hoxy
i i ives, preferd®ly under the action of

for exanple Fed 3, AICI3 #e3, ZnCl Z, [gnd 4 or Sbd's, in hal ogenated

sol vents such as for exanple CHzCI 2 or &ﬁCI3 at tenperatures between -40C

and 80C.igThe optionally substituted di hal onet hoxybenzo-phenone obtained in

this way is reacted with 20 optionally substituted phenols under the action

of a base, optionally in conbination with phase transfer reagents in polar

aprotic solvents. Preferaptythe opti I Ysugégfﬁuted di f | uor onet hoxy

benzophenone is react 1 Q1 | bstituted phenols in sol vent

m xtures such as N, N-di ng ‘ | uene, (4b)

N, N- di et hyl acet am de/ t ol ugne, 25 di nethyl sul foxi de/tol uene or

N-net hyl - pyrrolidone/tol uesg under th d ition of for exanple alkal

carbonat es, al kali hydrOX|des or orga i ¢ bases such as pyridine or

dlazablcycloundecene optionally in conmbination wth phase transfer

reagents, at tenperatures of 80 to 200C within 1 to 48 hours. Particularly

preferably the optionally substituted difluoro Le A 35 596-US - 13

met hoxybenzophereinéhé sadicals e, Witth Ryridodhna variabléssn iandt rachavedihel s i n

sol vent m xtures, such as y N-di met hyl acet ami de/ t ol uene, di net hyl

sul f oxi de/ t oN§ERESSIIYEMEPRYE pyrrol i done/ tol uene under the addition of

Kﬂm3oH§&QB/H%mowr6 at tenperatures of 100 to 180C within 3 to

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



- 5 24 hours. In this connection the optionally substituted

. di fl uor onet hoxybenzo- phenone is stirred under reflux with optionally
substituted phenols as described above for 1 to 6 hours, follow ng which
the toluene/water mxture is renoved with the aid of a water separator, and
“the sol utionlesA BhE9estsrred for a further Jjgt-o 16 hours at tenperatures 10
bet ween 130 and 180C. The purification of the product is carried out
preferably by col unm chromatography on silica gel (for exanple silica gel

60, 0.040-0.063. Mer ck) .using a . mxture of n;hexgne and _ethyl acetate as
ol ent 15 ADREeiNBYOBr A oreerted oA Sk e ret-hostrntlabve « he
previously pr &l@#% e reacted directly with the

di hal onet hoxfﬁ%ﬁgﬁgheno el.d%lruﬁ p?ﬁflrégaégzggpt he addition of toluene and the
base in the process described above is omtted. 20 In order to rel ease the
phenolic OH g]]_roup the splitting of the nmethyl ether may be carried out for
exanpl e wi t h TBerradical defamitions aad Iexp@natipos givedsihovenngangralfterms asraswi t h
aqueous HBr in cetdi c acid. This reacti Bn S I?oreé‘l er%télé éar.gjbed out in a
mxture of adUESUSIHBNISHMAY WEVT i PESOMEREI AR deeled Wit PRE 25
Conmpounds of 0 i L ) Si bond
can be produgg ﬁ?é;q’ E?Fllr)m D Q@g"‘?gﬁﬁ{ygﬁﬁgéﬁ?{"éE’QF%@@%&CW n of

t ol uene wi t habplyogeagpregriatddante end ptoducteds aetinast ticctheopreeursdss ane”
obtai ned in a known manner, which are converted by subsequent Le A 35

596- US - 14 InfRrmadiagspeducie met hyl group on the aromatic conpound, for
exanpl e with potassium pernmanganate, into the correspondi ngly substituted
benzoic acid. According to this nmethod, 3,5-di-tert.-butyl benzoic acid for

exanpl e ¢an hpensedaaanvemich Eéﬁﬁﬁﬂin@%}l‘ﬂ% pr&@8ePthettoptastkd) by a 5

Friedel -Crafts reaction of tert.-butyl chloride and tol uene foll ow ng by
oxi dat i on wi pblycatkzmwitesnthemaplgstiapelyesteaqadmnates/and ithermdpiestiubst i t ut ed
benzoic acid optajned jn i can be conyerted in a known manner with

. this wa [
oxal yl chl or P8l eétérw%rhgﬁmwl&%aes FRIBSRANKING £0 B3 BRENAY RMACYMSr i de.
The aci d chl grkﬁgfdﬁndlggﬁéﬁg%ﬁhgﬁgtl onal Iy substituted, but in 10 the

p-position relative to roup unsubstituted, anisole
derivatives, preferably under the action of for exanple Fed 3, AlICl3, BF3,
ZnCl Z, SnCl 4 or SbC s, in halogenated solvents such as for exanple CHzCl Z
or CHCl 315 at Exampiesatfuphendlistcasmoundsof4he feomilal(d) @reer to rel ease the

phenolic OH gr the spljttin f the nmethyl ether may be carried out 15
for exanple &ﬂf’ﬁiﬁ%@%lq&%?%r %@Fﬂ&?@oqﬁyth Me3Sil in chloroform or
wi t h aqueous id-rh-aGety ' e j LOR 4. carried out in
a mixture of 321%3‘3% s?ﬂgrb%ﬁﬁem@%? hg?ﬁogng?zl%g‘h‘éﬁ%hgtgﬁ c acid. Apart
from the pheibis-(pnemutpiphedgiomy)-thbydoxydémphinoné 23, Salnid-(BH-dbtdrer 20

phenol s may glys? be co-used in ampunts of up to 50 nole % referred to the
respective t QUEYIPREROXY S -BNEIOXYPERZARNENEPE, f or the production of the

| b t t 1 h t i ti
ecor di gy arsoRei Ry PRENTRE 3 RitoRmRbAS PRd 25 Compounds of the
formula (1), 3ppdicgarbokdyldxy-4irorybearzophthomd,her phenol s, as chain

termnators for the production of aromatic polycarbonates, aromatic
pol yest er cadisycldeseauiaxafchydrioxypenacephhenane,t he ot her phenol s bei ng used

i t .19 50 | e % f I L 596-US - 15 to 25
oo o oo S e e B chans e 35 eR T R Aot or o e
present i nve%hmﬁhg%ﬂe_al so provides thernoplastic

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



5 pol ycarbonates, thernoplastic polyester carbonates and thernoplastic
. pol yesters containing term nal groups derived fromthe phenolic conpounds

of the formulae (1), (2) and (3), illustrated by way of exanple but not
exclusively by the polyners of the fornula (5), 0 OO0 0 E
- D~0--B- 0- ~- 01 8- 85%50B-gsSE ~5) P 10 wherein.35 OO Il Il ----CG-D-C.--" is

the radical of an aromatic dicarboxylic acid, -0-B-0- is a bisphenol ate
radi cal Apc~ is a whol e nunber between 25 and 700, "x" and "y" are 20

o 1, and at CPERSNGS SHeh &tk A Pl Rub il thes i Bteled e ™o he -

phenol at e ragj Qggg;i ng to the phenolic conpounds of the fornul ae
(D, (2) andqbgwnz(nl??jg?%?ost 50 nole % of the radicals E in (5) correspond

to a phenol ate radical other than that corresponding to the 25 phenolic
conpounds of the fornulae (1), (2) or (3%“. Le A 35 596-US - 16
Accor.di ng t o ThE-produdtion gbthe plenoisafithe tarmudagdiapeal Bemyabe sarriedcauty i ed out

boundary br oeEeaR oo afdIN REoMD AiGeraas TINasE PoCRts: P Ot e
ducti . . ' . :
e made o AR A b B e R R L R A P o o,

Pol ymer Revi evimcipi@be pPodlideidethys EriedeleCrafis| reattiors, ofptioratli sliBédtuted. . 33
ff. and to Pol yner Reviews, Vol. 10, "Condensation Polyners by Interfacial

and Sol ut i onalphatéter aroraqiic Ggrbaryligaarid coloriges mell eplienatiyaubstiited New Yor k
1965, Chap. VLII,,.p. 325. In dition it.is.als si blLe to .prqQduce the
pol ycar bonat QEOTHéﬂgFBW?&UPSS-t “?RRP&‘??i Egrjfh? rf%rrW@PE%"fmtggr'Bd@gEQ?and

di phenol gpac } e § L(s- ket t he
so-cal | ego rrelgﬁ a}td(?rgﬁsdggto%?fd I catl orﬁaifépgﬂéggééb:s(? gvéhr?gﬁﬁlﬁgbglgsﬁgla@ék F (cj)r

exanpl e i n WoyArDUvaah6Geacibn/\6F dptidnaiiy Sabstitltan sesrnatic Comgiouods pridtesses
(acetate process pheny esteroiérocess) are noreover described for

exanpl e in ugpﬂoea?gw%é@tle@@fm 65 ungebtinasgerionel eePreriatind 46 80 372,
0 5 A, 20 6ol oo 0t MarlaltiesdBiityndd T2 14
ngeSchgZZ- Dican e sratibesd by yedétiny optiditallyeubstaited ahylBofris 86ts Witkent i on
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 temperatures 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



carbonic acid diesters of the formula (6) R 25\ / (6) RR' and formul a

- (7)), Le A 35 596-US - 17 R R’ RO/ ~~~\Vc¢c--, . RR R 5in
which R R and R' may independently of one another denote H, optionally
branched C -C34-al kyl,/cycl oal kyl, C~-C34-al karyl or C6-C34-aryl or

© C6- C34- aryl axyA 3‘&59@-}@@ml e Bi phenyl car bongt €, butyl phenyl - phenyl
carbonat e, di-butyl phenyl carbonate, isobutyl phenyl-phenyl carbonate, di 10
i sobutyl phenyl carbonate, tert.-butyl phenyl -phenyl carbonate, di-tert.

but yl phenyl n npent yl phenyl )
car bonat e, ecrﬁ%g%lg e%ﬁm@ﬁ 'gh %E %’oﬂ%gr&ﬂ?ﬁ%ﬂﬁ )@ﬁ.‘;’ﬂg% § car bonat e,
cycl ohexyl pk@n% I | phenyl carbonate,

phenyl phenol Hglrcl@{m(rg{lr gﬁgpg%%@H?glﬁ%é@gﬁgnol car bonat e,
|sooctylphenyl phenyl carbonate, di |sooctylphenyl car bonat e,

n- nonyl phenyl - phedy car bonat e, di-(nnonyl phenyl) carbonat e,

cunyl pheny! - PR U@aemﬁ&h@ph@no@mhgmnﬁralcfgrfraulﬁaZaemay be carried

G rort . SourggRempEa b shin B P TG TREHIRG ) 20

carbonate, dighr pheRy! N%'&%Mbleﬁé‘{(eg ?@6629d43f@14986?’hph@ﬂ!4a)/vac% bonat e,

4- phenoxyphenyl - phenyl tarbonat €, henox car bonat e

3pent adecyl| fbeoyHapivemiécudes Eb999,t3-2 ID62( BQ&iﬁ}ht'ﬁlﬂhﬂ&ﬁllpﬁiGb&lh?)OlcaCIkimmt e,
trityl phenyl henyl carbonate, di-trit hen carbonate, preferably 25
o St i

Bi phenyl carl¥bfeRvErtadkby maans,af seangnt gI5BAgRNLS SHCh asder

oo Yonen)" SRpRT G BRBRERR IR ERREH e SRE R e Plo g o
parti culiar | ycHisredes ranil theRi e ety witiiopeaBASIg substituted, but in the p-position
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 CHCl3, 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.
Preferably 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 carbonates, 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-



Le. A 35 596-US - 18 Diphenols for the polycarbonates according to the-

. invention may for exanple be hydroqui none, resorcinol, dihydroxybiphenyls,
bi s- (hydr oxyphenyl ) - al kanes, bis-(hydroxyphenyl)-cycl oal kanes,

bi s- (hydr oxyphenyl ) -sul fides, 5 bis-(hydroxyphenyl)ethers,

* bi s- (hydr oxyighABH J9d-ISones, bi s- (hydr oxyphehyl ) - sul f ones,

bi s- (hydr oxy- phenyl) - sul f oxi des,

a, a' - bi s- (hydroxyphenyl)-dii sopropyl benzenes, as well as their

b1+ ( nyclr oxy BREAPEpAATERRhe 10 LRERT LR DR RDneRlRe b RaPs T o

4, 4" -di hydrcgg)\%%' e (bi sphenol
A, 1,1bis-(4- rﬁ?ﬁ?&gﬁgnyl ag%gﬁgﬂpﬁﬁn@ ﬁﬁﬁcyc%ﬂﬁgggﬁédF@?@gﬂenoI ™), 15
1, 1- bi s- ( 4- lputfiorideptoduene ercMemnettsiayreoliddnd/ toluene under the addition of

b| s- (4- hydr oxyphenyl ) - 2- met hyl but ane,
1, 1- bi s- (4- Hg;ﬂ}zb d{cgg@ll)&ptqwf@ﬁyagtmn@ratures of 100° to 180°C within 3 to

ié E: 2[%4 ?ﬂb&'%ﬁ%ﬁ\%? ﬁ%%‘éﬁ%g]%gﬁgﬁnﬁ?%ltgﬁ%no| M, 2, 2-bis 26

(3-met hyl - 4- : Fore oo brenal M. 2
(3- chl or o- 4_&hyg§%€gﬁg%ﬂémgr@?@e i¢ srradunder reflux with optionally

bi s- (3, 5- di metbistituted wmnobsqumgchbedmbbaeéor 1 to 6 hours, following which
2,2-bis-(3,5-dinethyl-4 hydroxyphe%.g/g ane,
bi s- (3, 5- di rFBfErtg?luﬁmeﬁ\ya&eémmgﬁyﬁye QiedMath B aid of a water separator,

3, ‘21 E: 2 Eg gﬁ'ﬁ @ﬁt 'gtlgp %@@ﬁ%@@ﬁﬂ R ér@ﬁei%i@%%’&%rs at temperatures

2, 2- bi s-103, DetveeanBo4 armdxwmohﬂﬁwanﬁéamﬂ@f th@qﬁmguﬁ Brdarried euer r ed
di phenol s are for exanple 30 2, 2-bi s-(4-hydroxyphenyl)-propane (bisphenol

A, 1,3-bi s[[Ireferlablyﬁb)BSOlEHm-momaographyrwmlbcq/gﬁe(rﬁm gxampleogijdd gdélenzene
bi sphenol 3 5d met hyl hydr ox en ro ,

(11 1- Ei s- (4- ﬁé’gjrcﬁgg@%% ﬁgqv?/@ngaﬁimxtu%pr} Ke;arﬁje ahd e%hyl

2, 2-bis-(3, |qQr ydr oxyphenyl ) - propane, 5

2,2-bis-(3, gacgi%cg G é‘ tl3;droxyphenyl ) - pr opane,

1, 1- bis-(4- hydroxyphenyl) cyclohexane and

1, 1- bi s- (4- hydr oxgphen yl) 5-trimet hyl cycl ohexane (bi sphenol TMC). Most
particullarl qua@a err@ilvart@ tnezcondgtom rn%ﬁa@'a@qow {be mopwaEslY0 (bi sphenol

D1 bf o (4 1aRs BRERR G a0 e B G ANt the o S phenol “ThDy . The

di phenol s Whﬁ@nié‘iﬁé‘xﬁéﬁ%pﬁén&?e aIrP’cH% ehse HHé ﬂddlﬂén @Fqgﬂ&ghé ahel the

honopol ycar bonat es as wel | as copol ycarbonates are suita The di phenol s
are known |rbashenIthemrad:eﬂse:lescrlbemabevwsomm«tmﬁ by processes known in the

literature (see for exanple H ). Buysch et al. , U | mann's Encycl opedi a of
I ndustrial Chem stry, VCH, New York 1991, 5t" Vol . 19, p 348) 20
There al ?ﬂ@ﬁg‘ k {05 and
2.0 m)ln?s% rIZ’]?%'lrargégé f&e?%@ﬂ{e es oﬁc%H rSL lt@@éép@'ﬁ@%g[tﬁ |onal or

mul tifuncti anay bearapeied dsit fmﬁexaanplewtmeswms@icmtdsméﬂfae@ WltHWIE@SII han
three phenolic hydroxy groups, as so-called branching 25 agents. Deviations

fromthe i dea|qhm;afcrrm,mnvautm By |Ueous HBrll%a§¢hB?vxﬁCldan>hl$3l]€a&‘é@nd5 exarrpl e,

h b b b
cont rast ¢ Z'e"r‘ééerép"&ﬁq"a‘ff'% o i, 8RB AR S o B oLnce ¢ na

can be used My t{cfh’c‘?d? or nore than 30 three phenolic hydroxy groups
are for exarrpl Iorog ucinol, 4,6
di met hyl252, 4, 6- tr| (4- hydroxyphenyl )-hept-2-ene, 4,6-dinethyl-2,4,6-tri-(4

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



Le A 35 596-US - 20 hydroxyphenyl) - hept ane, ce -
. 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1, 1-tri-(4-hydroxyphenyl)-ethane,
tri-(4-hydroxyphenyl)-phenyl net hane,
2,2-bis-j4,4-bis-(4-hydroxyphenyl)-cycl ohexyl]-propane,. 5

© 2, 4-Dbi s- (4- hyel AB3G/p9638 | sopropyl ) - phenol , -246- bi s- (2- hydr oxy-5

nmet hyl benzyl) - 4- net hyl phenol ,

2- (4- hydr oxyphenyl ) - 2- (3, 4- di hydr oxyphenyl ) - pr opane,

e BRI o AR AR P i ¢ ot

tetra-(4-hydy | k- ; ; ;

1 b s 4! YREARREE JEFreAGENaRT into the correspondingly sybstituted |

branchi ng agbenzi@aed2 Accdrding toxlyibenathiod, 3(5-di-tart.Hayibenacicdcicfanuri c
chloride and 15 3, 3-bi s-(3-pet hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydr oi ndol e.
The branchi ngxageiet@nipe erPdiiced dp @i lgrayn naweieee PR 3¢h24d@itbYsd 0. 05 to 2

Uhe df phanol & edt et 2888Ich B Eak iy PR oo Bn e S ub Y 2cCor i ng

to the 1 nvensiissiéed willendauamiepainaldaprolragueds gisddese di ssol ved in

an organi c solvent, before the nati on. e aromati c pol ycarbonat es of
t he present suhstibttiiedrbdrzok aed gbtaimecirathds walyetan be comvegtadsinivkademner m ned
by gel perneation chromat ogr ap%and 25 calibration with a polystyrene

standard) befMREBAT BIHHOOxEN HIBE0T Biemd calridepaiacarnesrekiid 86600 and

P oL AN, A8kl A AR AR o SO R, 1L T

measuredig n Rt yposRRnGRIAIVeds the methoRy greliy eAshEstRLEed, Biniddle M of
met hyl ene chl oride at 23C). 5 Pol yester  ¢arbonates according to the

i nventi on ar detivaiives; preferabty bodern themdtivarofdor exampleoheClgi AERpBF;,f r om at

| east one ar ti i carboxylic acid and from carbonic acid.. Suitable

ot Lo o A BasSnls S SPGL, it BaBGPalEl RoINTS SR R it PXArHBIeTHAD:

t er epht hal at i~ .l [ i t2Rde = b#s i i 3,3

i phony| di cashopts at BHRerRRlis Bfnten B0ic afiat-c a8 TrEt 4 rgease

421, 421' . di phinytml;;brﬁmﬁidi@t?rgmwth@ spltt’tiglg of tHe niethyPetpize noee e cardekylt ¢ aci d,
. 2- -(4-car n - pr n n

tri rrelt ?lyl( 5 3?%1@2«)}}%5@(1){62 B,BB;) &a@ighl%@wetr@r@e mdth MesSi in plalosefen 0t

di carboxylic ids, terephthalij.c_acid.and/ isopht hali.c _aci d, ar,e

ar t1 cul ar | yWie st et dh ekt il ARl o eactB S s e ftay

her ei nbef or erjairé B aRGLYRAABPSSLAOR RN HBUE Uieh T BEERNEGUACT d My be

i ncorporated either via phosgene or via di phenyl carbonate into the
pol yester carbonates, depending on the choice of production process, i.e.

dependi whet her phase interf | i |
L1 Bnsest ar | 1 ABAT T RS BHENG e OTaPURG OFBI% EETRRo% o GALBRS (3LAMSEi on. 25

The sa i N I i car i cd,ds; are
enpl oyg‘(? (ngP hg?ﬁ%g%&%ﬁ?@é% @@%ﬁwpgng%@%%ﬁpgﬁ?lgeéo,?ﬁfetrﬁégffom_ phase
interface prtwesspettidstatacanbonydf chag itendinesirefsr the prbgudidnt of the

transesterification process.
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



Le A 35 596-US - 22 The production of the polyester carbonates according

. to the invention is carried out according to know producti on nethods, i.e.
as already nentioned, according to the phase interface process or according
to the 5 nelt transesterification process for exanple.: The pol yester

pol ycar bonatlesA 35cE96HISg to the invention nky-be |inear as well as branched
in a known manner. The aromatic pol yester carbonates of the present

i nventi on have nmean wei ght -average nol ecul ar wei ghts MV 10 (determ ned by

gel perneati r i | t] -breferably

bet ween 100(5’85] %dr:]gﬁ 3@@8%’ ?&éﬁreﬁ'ot?agcp 83&%?%&%@ nc@%éj%(r;ﬁ@.{rgc dtjg::?}%alsrpt 0 aromatic
di car boxyl atteriHatsrsi 1 t he pol yester carbonates according to the invention
is preferably 95:5 to 5:95, 15 nore preferably between 90:10 to 10: 90,
particularly preferably between 80:20 and 20: 80, and nost particularly
preferably tween 60; 40 gnd 40:60. In the case of th ol yesters (5)
accor di ng_ t o/ EhR'E§SROEHVED Oﬂﬁcﬁordmg%ﬁlsﬂeor@"f%sége%@ﬁﬁa 4C 1. Aromatic

pol yest er.s i i i I .l east one

di phenol 5an gféqq%%&g,nﬁg@gmg%gﬂ% p@ﬂ@%ﬁéﬁ;@?‘?@“&%?ﬁa QEEF@Q})[? %%+ e di phenol s
and di car box3glyestasi cohtaihimd e blié;gmdrimmbﬁbﬂ‘f@pﬁerﬁcﬂrc the pol yester
car bonat e producti on. Le A 35 596-US - 23 The aromatic pol yesters
accor di ng t conpoundsesftiherformelagr(ddu@e dnsly(3n dlwatrprastiby wayrofpexedeises (see

For exanpl e N Al A B U ol dners of the Simula (5),

AR i 1l ool
[ —R— e R (e ]
e—--o—-0-8 o—};[ll—o 300 O
10

wherein
15 O O

I
~—C—D—C—

is the radical of an aromatic dicarboxylic acid, -O-B-0- 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, wherex +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) .



695 ff, Carl-Hanser-Verlag, Minich, 1973). 5 The aromatic pol yesters
-according to the invention may-be |linear as well as branched in a known
manner. The aronmati c pol yesters according to the invention have nean wei ght
average nol ecul ar wei ghts Mv (determ ned by the |light scattering nethod) 10
" preferably b2 AEn526AK and 70000; this cetéesponds to degrees of

pol ynerisation Apc in fornmula (5) of about 80 to 270, where ~~ X ~~ =1, ~~
y ~~ =0 and ~~z~~ = 1. The anmount of nonophenols of the formulae (1), (2)
or (3) accorgi i heqi i : roducti on
of the pol yc’gédtg)gg\@getsa,so%g %égpgjygc@%b%%gpggérgp f Egpgae@@(rggé%%cég?ﬁ?dgg to the
i nvent i on i soltelitRene YarticphtoroRpierfbliabanital DGRy alovdingttyena 2 nol e %
and 6 nole referred to the di phenols used in each case. 20 Further suitable
chai n t er m nphasesbeurelary @rocess @asewsll asHphemogenesus phage pceskanpl e
phenol , 4-al kyl phenol s and 4-cunyl phenol. The present invention accordingly
al so ‘provi des a process for the production of the polycarbonates, polyester

carbonal o koMRRIEREES, 3 B5G AN MRS R pRienenols

nmonopheno acid icarpboxyli’T acrd derivatives

accor di ng t orgfeRpRs mEP Beirhadd forkdx@mipl@ed kﬁ@chn/eil,ccbhmpsﬁgsand Physics
characterised in that nonophenols of the fornmulae (1), (2) or (3) are

enpl oyed as ohRolycarbonates; Bokyman Reviews, Vadf 9 OlriersclemcecRublighers) Bew
preferably 2 I Le 596-US - 24 to 6 le % ,eferred in each case
to noles of Hg%hﬁgﬁﬁr&p-ﬁgaﬁﬂa@ t@?r%éfﬂ?'i BﬁV'GWS?QOEd%t@ng nﬁ?g'&ner ably up
to 25 nole % i : a chain
terninators,P%gﬁkﬁébygBkgggﬁﬁE@ﬁgiﬁgéa%kﬁﬁg eanE@“@”?ﬁ”@ﬁ@rcase of the
phase i nter f itersenge Puddibisers] NawdYakeDs s, Ibhaph¥il, peBRbnat ors of the

formulae (1), (2) or (3) may be added before, during or after the
phosgenation in solution. The solvents suitable for dissolving the chain

chi or e, eritbrBERY S 40 meestint arodu e Gy A BORoks LR Frose

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, 23 49
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)
R

25 Q
Olody o

R RH

and formula (7),



solvents. In the case of the nelt transesterification process, in
accordance with the process according to the invention it is possible to
add the chain 15 termnators of the formulae (1), (2) or (3) at any point
in the reaction; in this connection the addition nmay be split into several
“portions. Th&epk 38&F6-Whvention al so provi ddd -t he pol ycarbonates, pol yester
carbonat es and pol yesters obtai nable by the process according to the 20

i nvention. Diphenols for the production of the pol ycarbonates, polyester
carbonat es and pol yesters according to the invention may al so be pol yners
or condensates contai ni ngRphenoli ® teymnal groups, with the result that 25

pol ycar bonat es or pol yester Xarkonat gE or gRsters with bl ock structures
may al so be incorporated accyrdi/ig

i on. (7fhe pol ycar bonat es,
pol yester carbonates and pol ygsters accoro Ort he invention may be
wor ked up in a known manner apd processed into Le A 35 596-US - 25
suitabl e noul ded articles, for exanple by extrusion or injection noulding.
Q her arOﬂatic polycarbonates and/ or other aronmatic pol yester carbonates
and/ or other aromatic polyesters may al so be m xed in a known manner wth
t he poIycarbamaﬁmjlRpEIma$Rénna¢nhbpahden@mdfpnéaasﬂ&rskﬂmm®#ﬂing to 5 the
invention. There may als e added in the usual anmounts

pol ycar bonat @@thD@JM@@P@F\e@ &&jm‘@ﬂ'@’é«/ st yesterakand @F &6@4136Y|t¢1’e

such as 1 11 e doRbRe Bl EBheRR Ao bl Rl REB L by "
pi gments; t heafRyfate rcﬁllﬁ&ﬂ%héﬁﬂaéér@énatéh%obh%mﬁ‘?ﬁ- h@hyp@b@haﬂeh@h-f | ame

resi stance may al so ‘ve 1 nproved necessar external nold
rel ease a@enumbutYIplmemy‘rmBMe,amv fhutvlph&eydfmhﬁnyhgalé:gmate, dqiftert..exanpl e

al kyl and ar 0S hospha hosphanes, | ow npl ecul ar wei ght
car %oxyl ic aﬁ’i@ﬁ @e& etgonaﬁ%d %@@H@ﬁ@&ef@éﬁﬁgw rb@ﬁ@ttvéls di é'ﬂark qualr'?z
flour, glass n ereof Such
corpouinds ar & RO cdrbBhER, reh W@ﬁ?@@%ﬂaﬁé@ BEtae e o
"Plastics Ad@iekylphenyl) Rardonabe,edyciiméxyiphivhiyl Jﬂ‘ien)AH@aﬂﬁmaE@,hﬂlt shers 1983. 20

The pol ycarbonates, pol yester carbonates an esters according to the
i nventi on, O§V¢|6h®XY|9h¢ﬁY*éarbﬂrtaheldlhﬁwlﬂh%ﬂh@ ea\sltqaszoraatw 8- conventi onal

ddi ti d bl e | es/ d d
Gsed in 41 eﬁee@pﬁﬁﬁ&ic%%ﬁ% 1 B BB Grhvidter B bonat as and
pol yesters ai® I%HFUO%?@ n %BﬂPﬁ@Hﬁtpr@ gﬂ E&#Hon E@Qﬂf(‘thy profile they

25 are swtaf)le I'n partlcul ar ds su rate materials for optical data

st orage nedi aoaw@heayl)tarbmeanmemﬁhermvmmonmé}dR—cuhwlpmwaI so be

used for exangle as films in the electrical sector, as nplded parts in
vehi cl e prod@ethopate, mhélgyleh%x@heaf/l E@'\P@F‘?%Q"Irﬁphﬂyllé%@"éﬂy sect or.

carbonate, di-tert.-butylphenyl-phenyl carbonate, di-(di-tert.-butylphenyl)

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

25 diphenyl carbonate, tert.-butylphenyl-phenyl carbonate, di.-tert.-
butylphenyl carbonate, phenylphenol-phenyl carbonate, di-phenylphenol
carbonate, cumylphenyl-pheny! carbonate, di-cumylphenyl carbonate,
particularly preferably diphenyl carbonate.



Le. A 35 596-US - 26 Further possible applications of the pol ycarbonates

. according to the invention include: 1. Safety panels, which as is known are

required in many areas of 5 housings, vehicles and aircraft, as well as

hel met shields. 2. Production of foils, especially ski.foils. 3. Production
of nol ded arlei AB8sH36HE for exanple US pater- A 10 2 964 794), for exanple
1- to 5-gallon water containers. 4. Production of |ight-perneabl e panels,
in particular hollowcavity panels, for exanple for covering buildings such

opt i cal " du: PERETARINNER EVeblRyeR AR e Peni el ns or
vehicle nU”@En‘Fﬂl@b@%yc@@%&noﬁéﬂ@déﬁdim aihyH ipheeQlsf or exanpl e DE-AS 1
031 507). 8. Production of fibres and threads (see for exanpl e DE-AS 1 137

167 and DE- Gs-{hyibxy@mnylzalkanesibis-( bydbyyphenyprasdoaikanas; erial s with a
glass fibre content for |ight technology purposes (see for exanple DE-CS 1
554 020). 1@'5-213y<fr9mw&ﬁulﬁd%ti cs materials containing barium sul fate,

titani um.di Q. j L.um oxi de and/ or organic polyneric acrylate
Le A 35%96%963’%%%%@9@@ - A 634 445, EP-A 269324) for the production
of |ightper W?ﬁ)ﬁjr@_ﬂ?pl*:érﬂ/l‘)‘-k&@ﬁéﬁ,leclﬁis-rdEyd%kﬁﬁﬁemf-kélfori'é- Production

p

pf _precision injection-nol'ded snma arts, such as for 5 exanpl e | ens
mount i ngs. Ris-(hydrexpupheoyl-sutfbyidesbonat es are used that contain gl ass

NSz, Fef er et Db-{HareolpRENBTc e opyoebe i, 85 SHEFS BT BHFISPR ¢ unent
parts, in pq@l%@%ﬁgagﬁiﬁﬁég%&tgg%%m%ﬁ&gfgoa&lmand filmcaneras

(see for exa
10  bis-(hydroxyphenyl)-polysiloxanes.

Preferred diphenols are for example 4,4'-dihydroxybiphenyl (DOD),
2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A), 1,1-
bis-(4-hydroxyphenyl)-3,3,5-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-dichloro-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-



13. As light-transm ssion carriers, in particular as |ight-conducting
cabl es (see for exanple EP-A1L O 089 801). 15 14. As electrical insulation
materials for electrical |eads and for plug housings as well as

pl ug- and- socket connectors. 15. Production of nobile telephone housings
havi ng i nprovee A285 586il4% ance to perfune, shd®i-ng water and sweat. 16.
Network- i nterface devices. 17. As carrier material for organic

phot oconductors. 25 18. Production of |anps/lights, e.g. headl anps,

oo oxygenas oHBRRPYEN DL ETRRHERRAS (bikBhehBi T #Bis(HEY' O 1 O
f oodst uf f  apphirs@thiyRashyceogypHepyhLsepatt eNsLtis- (A dehRTMHeAlB- I%hdﬁyl 5 21.

For applications in the autonobile sector where contact with fuel s and
| ubri cants magth@deur, such as for exanple bunpers, optionally in the form

f itable b i £ h. ABS i tab bb 22. F t ticl

gucf}uiasaf o(ra eh%éa&ﬁ QI'QK\?Q O%@iah?x%ghgnﬁlﬁ@égé%’%astenlo:lg:por238 Iicr)rI ©e

househol d Sarthj BR- (3f H'%Wh%ﬁréé@%%nigﬁapghés and |l etter box housings.
tri

15 24. For™ housi ngs, or exa Str'i buti on cabi nets. 25.

Housi ngs for Q'lebis é@hyﬁd}@w;@rﬁm@e@ymmﬂerﬂfmrlsmsﬁa -hyBreRgsrsit washi ng
|

machi ne Abul | se es roved resistance 20 to detergents. .
Protective go@g] 5-str|n@bhylcwlom@mdbn&pnegohw& 28. Lanp coverings for
kitchen appliances with inproved resistance to 25 kitchen atnospheres, in

particular oil vapours. 29. Packaging filns for nmedi canents. 30. Chip boxes
and chip carrMst particularly preferred are ,2-bis-(4-hydroxyphenyl)-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™MC).

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, 51 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 structures 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-



Le A 35 596-US - 29 31. For other applications, such as for exanple
.stall-feeding doors or aninmal cages. 5 The nolded articles and extrudates
produced fromthe polyners according to the invention are al so covered by
this application. The invention is further illustrated but is not intended
‘to be |imtedeh ITEIG-0T owi ng exanples in wheh all parts and percentages
are by weight 10 unl ess otherw se specified. Exanples Exanple 1 15
Preparation of difluorobenzoic acid chloride 22.0 g (0.139 nole) of

3,5-difluoro ' LA d ndep r -hottonmed fl ask
and 323.33 ¢ j@'%@%ﬁ@s@é@? ﬁ?h?’?h%?'qgﬂl'ﬁ@?@@'@%@@a’%ﬁga%pw se while
stirring. Aften t-fe( dkdgphehyB-dtRangr ops of N N 20 di net hyl f or mam de the
mxture is heated to 70C and is stirred until the end of the evol ution of

gas. The rendrin{sbydiokgplgenydlrpbenymatbandien distilled off in a water jet

vacuum 21.19 .869%) of vi scous oil are obtained. 1H NVR (400 MHz,
CDCl 3) 8 = 7.?ag:éﬁﬁgi/?%w-@-qurowﬁhﬂw'h@' QHeXVﬁHBr.OPEBerExarrpI e 2 Preparation

f 3,5-difl -4 _ .98 g. (P | f ani sol
are i ssoPved s TR AR AR et &5 Ui B DS B pher o m e
round- bot t onafietHitsdnzgl)4-pehpibherol) C.

2-(4-hydroxyphenyl)-2-(3,4-dihydroxyphenyl)-propane,

hexa-[4-(4-hydroxyphenyliso-propyl)-phenyl]-orthoterephthalic acid ester,
tetra-[4-(4-hydroxyphenylisopropyl)-phenoxy]-methane,

10 tetra-(4-hydroxyphenyl)-methane
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 phosgenation.

The aromatic polycarbonates of the present invention have weight average
molecular weights My, (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.



Le A 35 596-US - 30 16.0 g (0.120 nole) of alum niumchloride are added in
smal | portions. The mxture is stirred for 10 mnutes. A solution of 21.19
g (0.120 nole) of difluorobenzoic acid chloride (dissolved in 100 m of

di chl oronet hane) is added dropwi se. The mixture is stirred for a further 4
- hours at OCLanal35 39gUSol ution is allowed 121 warm up to room tenperat ure.
90 nl of hydrochloric acid solution (10% are carefully added and the
organi ¢ phase is separat ed fromthe aqueous phase. The aqueous phase is

NacH (1 ol 91 Y SRR EREem e P BBl b S PT TA T SC3 e o

and twice wi tGOﬁ?éésh?éc?ﬂ'n h‘@y yIERE ehioPie (@13 g%f%w é'nH?tﬁw af e,

filtered and concentrated evapor at 1 on. e SO|I obtained in this way is
recrystal | i seethyfene didorddeat 281@: dryi ng, white, needl e-shaped crystal s
remain (19.25 g, 65% mp.: 90C). 15 ~H NWR (400 MHz, CDCI3) 8 = 7.81 (d,
2H) , 728724(m 2 H, 7.05-6.96 (nB,H),3.90(s,3H). Exanple 3 20

or B A B Sl R PUEBRGR AR B el e SRUPVR ' ©

m xture of ?&Qprﬂt Ié’ést‘li V\Eﬁén {‘rBFH‘b@'%a%@n@@@orﬂhh@ﬁnda%é&%@ ackB- 56 g

(0.207 nole) finel ere " potassium 25 carbonate are ‘added to th| S
sol ution. Traﬂdsfmd)mtctanbomrs id.rred under reflux for 4 hours, the water
formed being renoved in a water separator. The toluene is then conpl etely
distilled off and the reaction mxture is stirred for a further 3 hours at

and 50 mi oo gPhend it deab I gidg are [P R b RERER et I and
the tol ygne téﬁepﬂ'itﬁélbté aadoisbphﬂ#aﬁc%@iwté@nbuwheoﬁqtﬁénéa@d% 3-31 is
stirred for a further 4 hours at C! After cooling, the solution is

pour ed ont o dipkenyldicarbokylid atid; 4 %Lﬂhealwletherdtgarbmhn@dfdt;l sol ution (109%.

Ext t th djet t mbi ned
or gant ¢ phatkd -APBCTHBHEINSHiGrb @A 2 . AR AT ORI HCEBPRL A The s

product is @g, is renoved in
vacuo. The g’%gﬁsg %gu pﬁéhﬂr&ﬁ%@%ﬁ?@ngﬂﬁéﬁﬁca gel (silica gel 60,

0. 040-0. 063 mmnévgyg;lgbcamo)@gc Bcldexane/ et hyl acetate (19:1). 14.90 g (49%
of a pale yellow oil are obtained. 10 1H—NI\/R (400 MHz, CDCI3) 8 = 7.84-7.78

(m 2 HI5 7.39-7.30 (m 4 H), 7.15-7.09 (m 2 H), 7.08-7.02 (m 6 H),

(el 1 st somRifarptyneats Srgtingls A droRtelt shfonone
14.90 g (O. Oa’}grlj'gpbﬁ)law R?ef‘éréblpbgéwl oxy-4' - met hoxybenzophenone are 20

di ssol ved under argon a mxture of 60 m of hydrobromc acid (48%in
water) and 120 ml of hydrobromc acid (33% solution in acetic acid). The

h d flux. f f
nyor obr o ¢ S STRSBISTERoR MESPHECer iR bslRie 36 tHe BPYR3POBBIR
m xturo s f}ﬁ’?ﬁleaaf% at%?ﬁf?%é?ﬂ%»“ﬁ%ﬁéﬁhbﬁg?@ Bliipt 9% pIGSLETRNE" T ur e

i's then pourdighaml @atisishatd thtexheolyrdtaearbohates "Bspamding dnetheydhorieher . The

organi ¢ phases are conbi ned and extracted sever al times with NaOH sol ution
(20% . The alfumodsctmmpweam & siependingariwhetherphasatintgrfadget h HCI
sol ution. Theolyr)golﬁ[ e%sét?oen o? ﬁ'\u?totlggn?es?erefca%lo% qg gmep oyecf %orc{he 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.



30 several tinmes with diethyl ether. The organi c phases are conbi ned, dried
Le A 35 596-US - 32 5 10 over magnesium sul fate, and the solvent is
renoved i n vacuo. The crude product is taken up in a small anount of

diethyl ether and filtered over silica gel. After renoving the solvent and
drying the resA@5e596:U8& hi gh vacuum 11.25 22 (78% of a white solid are
obt ai ned. 1H NWR (400 MHz, CDCI3) b = 7.79-7.74 (m 2 H), 7.38-7.31 (m 4
H, 7.16-7.10 (m 2 H, 7.08-7.02 (m 6 H), 6.89-6.83 (m 3 H, 5.35 (s, 1
H). Exanple 5 Preparation of
3,5-bis-(3,5-di-tert.-butyl phenyl oxy)-4'-nmethoxy benzophenone 1.35 g (5.4
nmol es) of 3 i ' AR I i a

m xt ure of gb%nﬁ%fueg?ﬁeofﬁgﬁgﬁﬁébgﬁge andégg&rﬁa@ﬁowggﬁgéﬁ%elrs an argon
at nosphere. car& gut adcordimgoiodeiove braduatienymethadiey ke. aoblassdyum car bonat e
are added to this solution. 4.49 g (21.8 nmol es) of )

3, 5- di - t er t .MRNGshasePrding tothyBhasy nterfasmP@pEsHer Resagindcipcihoct adecane
(18- crown- 6) while stirring. i xture is stirred 20 under
reflux for pﬁ%ﬁ@%ﬁ%rﬁﬁ%ﬂ%ﬁ@ceﬁ%f&eﬁﬁpl?hg the reaction is renoved in a
wat er separator. A further 0.575 g (2.2 mml es) of hexaoxacycl ooct adecane
(18-crown-6) and 0.98 g (7.1 mmoles) of finely powdered potassium carbonate
are added t d'henpolyestet polycerbanates addoedingx}outhe ingerdidan mag Heolinearfasr t her 6
hours at 150C. The mixture is allowed to_25 cool and the solution is poured

onto ice. TH¥ELas Branshendn RekRGVAD mannasy TAEGRMREaNG PYYESIEr 6arDONaMRS,

Extraction w i l. J f.ar v L. LI h i ned
organic pha\égéétﬂgﬁgég%%ﬂn%@ﬁfé}jh%(qoﬁ{egﬁt\gﬁgpggvg'%&edhp@ﬁﬁ@tr }E&ﬁg@%ﬁﬂ\ﬁ on. The
or gani ¢ jphag@eteinfine® By Qe beRESESH ERfchYatbalsbRNWith Ryl repat is rempved in
vacuo. The crude 30 product 1s chromatographed on silica gel (silica gel

60, 0. 040-0.@8Bration) preferablg HebeeenI0008BNANENDO0. usi ng a mi xture of

n- hexane and ethyl acetate (19:1) as eluent. 2.00 g (59% of a pale yellow
solid are obtained. 1H NWR (400 Mz, CDCI3) 8 = 7.85-7.80 (m 2 H,
7.19-7.16 (my

7.05-7.01(m ﬂ3)2 m@asfﬁg.oéjé(‘:%r%%a,t% Upjts go-aromati,dicarhoxylate, ynits, inthe ¢ 34y .
MALDI - TOF:  GRilydshércaibbnated adcdidind-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 aswell 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.



Exanple 6 10 Preparation of

- 3,5-bis-(3,5-di-tert.-butyl phenyl oxy)-4' - hydr oxybenzophenone 2.80 g (4.5
mol es) of 3,5-bis-(3,5-di-tert.-butyl phenyl oxy)4' 15 net hoxybenzo- phenone
are dissolved under argon in 100 m of hydrobromic acid solution (33%in
“acetic acid)Le 8.3IB586{US 5 nmol e) of hexadee®3tri butyl phosphoni um bromnide is
added thereto. The solution is stirred for 3 hours at 50C. The course of
the reaction is followed by thin layer chronmatography. An additional 100 m
of hydrobrom i . 33%0 | i -al ti] | eous
hydr obr om crﬁé@? %F‘%’ﬂgﬁg ﬁglyg&é%%ggécﬁ'gfn?)htgatﬁga{gf?@f]drg%rlf? &gﬁg eqll]) sno ution is

stirred for groductioepbrdcesbesi(seeUfofexampld KunstatdfeHandbLicmavelnwIgpput i on,
the reaction mxture is poured onto ice and extracted several tinmes with

di et hyl et he®95 ffh&atidnansesd/astagaMunighddds)are washed with saturated NaCl
solution. The 25 product is dried over magnesium sulfate and the solvent is
renmoved i n vacuo. The crude product is chromatographed on silica gel

ili | = i i s - / et hyl
Coetnra &5t 1T aforfic BoRBSeTEhodifific) sol bl AvéniBr ity bdfindar e e ML
vacuum 2. 47agbfHUedof ackndirt mapmker.d are obtained. 30 Le A 35 596-US -
34 5 1HNMR (400 MHz, CDC13) 8 = 7.79-7.77 (m 2 H), 7.18 (s, 2 H), 7.03
(s, 2 H),6.89(s, 4H),6.87-6.85(m 2H), 6. 79(s, | H), 1. 28(s, 36H). Exanple 7
P ti f 3.5-di.-tert.-butyl -4 -neth b 5. 00. 0.021
oror et o Phe Aot bEbksian biarding G AR HNETRAERSYS Bkan gt Sact - on

|: 49.6 ) ; i J ; i
vesse a‘%v&age 8@‘9’%?‘“9* ﬁ/le!gﬂits My ﬁg«{zgnghbaruy%ear t%esﬁég@g nfitABM Se

while stirring. of N, N-di ne rmam’'de IS also added to the
react i onl(sol piteferablyTbetweext 26000 and 2000, this terrespondsng degré®ofind stirring
is continued until the formation of gas has finished. The excess thionyl
chloride is Po¥medisation po@ xaffprmglaﬁ?@f@pogt 88118 0 ¥h&iEsedus %ilY'r emai ns,
whi ch is used %F@q'% _[:iirlther wor ki ng-up. 15 2.25 g (0.021 nole) of anisole
are dissol ved 0°m™ nmet hyl ene chloride in a round-bottoned flask and
cooled to 0OC. 2.78 g (0.021 nole) of alumniumchloride are added in small
portions to this solution and the mxture is then stirred for 10 m nutes.

e . D A BRSO
i sol e/A Cl i : | | O | '
mxture 1s st eg o VetdE RHUER e R I AR fen

heated t o ropolyestepeadionates?@r phlyesterdGhccoadingitonthé Léntioreisdmtetahl y added
dropwi se to the reaction m xture. phases are sg{parated in_a
o]

t The 25
separating f@dnaple ¥handussles“prusterakly datwaen ddmale fo aadiyMal %enl ori de
and the orgajp s i . Thes re washed with distilled water
and finall ya%fgrﬁgggéEﬁ%@é@%gu%édwﬁ%ﬁ(’%fﬁe product is dried over
magnesi um sul fate and the solvent is renoved in vacuo. After drying in a

hi gh vacuum 6.38 g (94% of
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 %



30 product are obtained in the formof a pale yellow solid. Le A 35

. 596-US - 35 ~H NWR (400 MHz, CDCI3) 8 - 7.85 (d, 2 H, 7.62 (s, 1 H, 7.59
(s, 2 H, 6.97(d,2H), 3.90(s,3H),1.36(s,18H). 5 Exanpie 8 Preparation of
3,5-di-tert.-butyl-4"-hydroxybenzophenone 14.70 g (0.045 nol e) of

- 3,5-di-tert.LdAt3F 536-Uet hoxybenzophenone aRé-1 o di ssol ved under an argon
at nosphere in 200 m of hydrobromc acid (33% solution in glacial acetic
acid). 2.30 g (0.004 nole) of hexadecyltributyl phosphoni um bronide and 100

m of hydrob G I he sol ution

i s heated fofroognq%gryso’ ﬂé%ﬁr@jﬁgf Eh%ié?%\“ﬁ‘ﬂ bgg p‘rhe?ﬁgge% g\{}ﬁ?ﬁ omc acid
(33% sol uti oforirfecEibAtpto Q@n'?cﬂét%Pplﬁé#@blyaﬂﬁ tg@Sni*no@c °/$Wr@fé}49é@rﬂ ga@fid (48%
solution in water) are added. The solution Is stirred for a further 2 hours

under r ef | uxcasaftoethedotdliampouriteofranain teyminétors)rrnapbe neplackdibyectheat er are
carefully added thereto. The m xture is extracted three tinmes with diethyl
ether. The 2BOPGRDENYE: or gani c phases are washed with saturated NaCl
solution @and dried over magnesi um sul fate. The solvent is renoved in vacuo.
The crude product is recrystallised in a mxture of 200 m of n-hexane and
30 m of chlnefeocase of thel shdseamterfaesi phiNcondienbitmprbcessendrehéiar |iquor is
concentrated by evaporation and the remaining residue is recrystallised 25
agai n i n a niexmimators oBthenforawulae Glgx &heon(d) mayibecadded befoferanrinther

0b ai ned PLO%’ & Wis Riedehalen i Saten s he solvadi eitopevis diasbing B - 7 70
150 (&) 15 gy tehingtors Of erplae PRI () %t oxorible detfere 1 1.

pol ycar bgnat ehlotitid, dhlandeadeteomaostonirikyes veelBad mixtutés 68thawsel e) of

2, 2-bi s-(4- hydroxyphenyl) propane and 3.30 g of NaOH (220 nole %referred
to bi sphenol S bﬁ-ﬁiénent) are dissolved in 135 m of water at room
tenperature under a nitrogen atnosphere in a round-bottonmed flask. 0.86 ¢
(2.3 nmol es) of 10 3, 5-di phenyl oxy-4'-hydroxybenzophenone (see Exanple 4)
di ssol ved i nipl@fe dseddf %%é@rt%blﬁl@rfﬁcé‘ﬁ‘&n ) BASIRAs ! ddebRddfcelwitl thdhe
mxture is stirred for 5 mnutes. 7. mol'e % referred to bi sphenol
conponent ) oprqokss gereedingetof the m'meratiorr m(nsrpbssmlertetaddetl'(eﬁté)m while stirring

vi gorously. The pH val nt ai.n in the range 12.5-13 b
g 15y i Pt%e fsormulae Fl), ?ﬂ or (3) at any point in the reaction; in

terminators o
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



15 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 ¢
(I nole %9 of N-ethyl piperidine dissolved in 5 m of dichloronethane is
added to the reaction m xture. The m xture is stirred for 45 m nutes.

* Fol | owi ng t HiessAt3se59d-xJure is diluted wth-ghchl oronet hane and the organic
20 phase is separated. After extracting the organic phase with an equal

vol une of 10% hydrochloric acid, the organic phase is separated and washed
5tinmes wt rountil, 1t | e lLectrol yte, Th I .di ssol ved
in the or gapﬁu\éﬁbﬁ%@éu&ed&%@l%i H{te@@%mgrpé(téﬁﬂﬁ%rb%"ﬂ%@%’ Wfﬁg 0. 25
Yield: 9.0 f ey i = % le D =
2. 16 To = 1430 5GrORpEE RelEatErioRRy AT o e er e @
The pr epar atargjionethararomatic polyssters miaynglsbdd imixqa incednowndaaanehbed in
Exanple 9. As_a departure therefro 6 nole % (referred to bi sphenol
conponent) oWith &pe poly@agp%\aéﬁrﬁ;|qu»@§L@é@rb%n§$ﬁa@@d@olmq§wéraﬂcg ngto
hydroxyb%nzoﬁgqﬁgﬁioﬁ chain termnator. Mh = 10238 10 MM 19431D= 1. 90
T~= 148C~Exanpl Preparation of a co-pol ycarbonate with branched
term nal group, by the nelt transesterificatian process 31.96 g (0.14 nvole)
of bisphenol A 11.16 g (0.06 nole) of 20 di hydroxybi phenyl, 47.77 g (0.223
mol e) of di pherglmayelsonz added irethg (uadathouritejo tHe polycarbonates,

3, 5-di phenyl oxy-4' - hydr oxy- benzophenone (see Exanple 6) and 0.0691 g (8 x
10~ mol e % diolyeste; g%gﬁaaf/eé a7 Bl eRiRroaC lf\aﬁﬁgtﬁ9|lrw%§mﬁ?dﬁp%eno| ate
are wei ghed I i ! stisrer,

o el 9o it oL RBaI) ubli S5 BRKEIARGAN BRBTNTIB SN e

bri dge. 1bhe AppifiEerisythdrind GEmMiser CantRARSATRT ?@nﬁwgﬁﬂmebm_oamoierem a vacuum
and flushing with mtrogenm&%hree times) and the mxture is nelted at 150C

and 100 nbarbehevior; EnmpBoat Vi ardl/srethe arme oesistamce meayhlsadie f orned i s
tur ei‘?ﬁnow raised to 235C and

distilled off 0 mnutes. The t [

Che' phenol  JEATaVeRil neCeRsary i aafind EXtATERl N8 iSRS E0ekS M dum 1S ¢ hen
dj usted to ; . i Aj ' dat th
s e ¢ O EYE s e naeprptina cberet it k) Bl BRI 0% L e
t he vacuum iphasphites dpiiasphatesyipavspiahdsh vwimdleadat wekiht icagsbxiytic agidf ur t her

30 minutes. A transparent cPOl ymer is obtained with a relative viscosity of
1.264. 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. Miiller, 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.



5 Exanple 12 Conpari son exanple to Exanple 11 10 31.96 g (0. 14 nole) of

bi sphenol A, 11.16 g (0.06 nole) of dihydroxybi phenyl, 45.84 g (0.214 nole)
of di phenyl carbonate and 0.0691 g (8 x 10-4 nole % of a 5% phenolic
solution) of tetraphenyl phosphoni um phenol ate are wei ghed out into a 500 mi
"t hree necked LElASE ¥faUBped with stirrer, i-6ernal thernonmeter and Vigreux
15 colum (30 cm mrror coated) with bridge. The apparatus is freed from
at nospheri ¢ oxygen by applying a vacuum and flushing with nitrogen (three

i sed to 1050k PEREbi A fRnS R R e oRpor AT S BRT Lk os” The
tenperature igyddin’iatiegd: to 235C and the phenol 20 fornmed is distilled off

over 10 m nutes. The vacuumis then adjusted to 60 nbar within 10 m nutes
and at the sane tinme the terrperature is adjusted to 300C. After a further

10 m nutes the vacu mls duce 5 nmbar and te&ie,mxtureis tirred for
a further 30!m nut at'\eiﬁné’ﬂ'ﬁﬁ: ﬁ? lsp&n%@,ar@ge%{ Redaiy eSS Pel ati ve
viscositysof 1.27 0 t r y to Exanple 9
Using the ohai n tiwo%gﬁlgg Wﬁi%?%% Srerdft S Rl BeGRimat Thicfd.

3,5-bis-(3,5- d|-tert.-butylphenyloxy) 4' - hydr oxybenzophenone and
3,5-di-tert.-butyl-4"-hydroxybenzophenone (a precipitation of the polyner

i n met hanol was omrodection dffeils, especiallgdkifsilgcar bonates have a Le A 35

596-US - 39 |lower zero shear viscosity than pol ycarbonates of
correspondi ng nol ecul ar weight that carry tert.-butyl phenol as term nal

Ro. ‘bsed: pacat | STOLTHR of PORR RS Rare For b s Mates 2" 563 o

~ O OH =109431 102964 399),Nbi éRarvble=1-1f258allon 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 vehicle 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 sulfate, titanium

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



OH Mv = 21229 11 ~ 420 150.5 M~ = 9547 o ~ OCH 12 | ~ 500 MW= 22528 151
M - 10602 It is clear fromthe above table that the pol ycarbonates
according to the invention, conpared to polycarbonates with conventi onal
term nal groups such as tert.-butyl phenol or phenol and of approximtely
the same noleduBars9%eU§ht, surprisingly hawd -a reduced zero shear
viscosity. This Le A 35 596-US - 40 applies both to pol ycarbonates that
have been produced in the phase interface process as well as pol ycarbonates

that have been PraGbGIUEDIA ERS 428 (Eplk 98985k PrdrthedballcRirP6ERsht. 5 Al t hough

the invention has been ‘described Tn detai t he foregoing for the purpose

of illustration, permeablecaritlightdsuatticnind rholgledpaets. detail is solely for that
pur pose and that variations can be nmade therein by those skilled in the art

wi t hout departing fromthe spirit and scope of the invention except as it
T A B oces 83 or PRRRGHETOT BEC IO R B PR e G Paly SR ng of
east one compoundtrbiy rtnBandide, et B Hige ERibgIes whegsead
that contain glass fibres, which optionally may additionally contain
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
2701173).

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 panels or

internal lenses.

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



15 2. 20 3. wherein Arl and Arz independently denote an optionally

- substituted nononucl ear or pol ynucl ear aromatic noiety, X and Y

i ndependently denote a single bond or a divalent radical, Wdenotes an
optionally substituted nononucl ear or polynuclear aromatic noiety or an
al i phatic orLeA3ndPBbrdiatic radical, and nr8Bto5. The process of Claim1l
wherein the divalent radical is selected fromthe group consisting of -0-
and -CO-. A conpound conformng to formula (2) HO\ / X R~ ~RR~-mR3 R n
wherein Le A 35 596-US - 42 R and R 2 independently denote H, linear
or branched O -Cl18-alkyl, | or Br, X and Y independently denote a single
bond or a di @) enFor fobidstlff applicatidng-e.gntettmsdatdnsyls @edathcblaté i near or
branched d -C18-al kyl, cyclic C5-C18-al kyl, phenyl, phenyl oxy, 5
phenyl car boxy, beRM@{dis. benzyl oxy, naphthyl, naphthyl oxy or napht hyl car boxy
radicals, mO to 3, and n denotes 2 to 5, wherein the total of mand n
‘being s 5. 10 4. The conpound of C aim 3 wherein the divalent radical is

selected 5 21,  For applications in the automobile sector where contact with fuels
and lubricants may occur, such as for example bumpers, optionally

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.



fromthe group consisting of -0- and -CO-. 5. A conpound conformng to
formula (3) Y---R6' n 15 Ho x Ra ~ Rs~mt3) 20 wherein X and Y

i ndependently of one another denote a single bond or a divalent radical, R4
and R5 independently of one another denote H, |inear or branched

d - C18- al kylLe L£BSHIRUS and R6 denotes 25 {2hear or branched d -C-8-al kyl,
cyclic C5-C~-8-alkyl, mis 0to 3, and nis 2 to 5 and the sumof mand n
being s 5. 6. The conpound of Claim5 wherein the divalent radical is a
menber selected fromthe group consisting of -0- and -CO-. 30 t e A35
596-US - 43 7. Aresin selected fromthe group consisting of

pol ycarbonat®s, [rJryRRECESPIRAHORS! JRHIRS fof BRIME Sall-febEi &Yl
structure of which incl udes units conformng to fornula ( - O Are-X-
Ar~. . ~Y W~ (4) wnémel cagese and Arz independently denote an optionally
substi tuted nononucl ear or pol ynuclear aromatic noiety, X and Y

i ndependently denote a single bond or a divalent radical, Wis an 10

optional |y Stk I roup or
OPt 1Al L. SHRSHEIAES AN LR e BOL MR £ PSR b L 0P
Gaim?7 V\hert@ltﬁeqirh\)@it@htaﬁe@é@@bvér&d%W@f@@ppl&%h@ﬁt ed fromthe group

consisting of -O and -CO-. . nol ded article conprising the resin of

Claim?7. 10. The nol ded artlcle of Cla|m9 wherein resin is polycarbonate.

The invention is further illustrated but is not intended to be limited by the

following examples in which all parts and percentages are by weight

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 thionyl 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) & = 7.69-7.62 (m, 2 H), 7.19-7.12 (m, I 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.
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Al ~M993(f &~ysni d_ZU| ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] c”a ]ca] cal ca] c™a] ca] ca
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aoremeknyyalvoyt sy, 2 aleelepha oPlatLseLeeLagls

30 mixture is heated under reflux and the toluene is distilied off. The solution
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Flovse ()- 88097 S 1808 3 FAVETEAR0TS. Ao 98 £ Pis0nse ()
05 200 10bhEured BiRficel “d sdron s AORdisey o FERGLRESolRiE (10foe ()

109&' () - 10‘V&xt|)act|owﬂzﬂﬁl&tl(elh | B i6)peBfdrmed several times. The combined
LXdEbCs' 3109%& () - $10%&' () - Y" MLOYE:

109&' () - Z10PRIINiC lp@@ée&a(e) waamﬂ:v\@tﬁnlma(t?d sedicur.colprigdeoidiqn.- Eha ook ()-*1
0% () - ? ) Jpoo/g‘uét)ls dng_d 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 n-hexane/ethyl acetate (19:1). 14.90g
(49%) of a pale yellow oil are obtained.

10 *H-NMR (400 MHz, CDCl5) § = 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'-methoxybenzophenone 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 mi of
hydrobromic acid (33% solution in acetic acid) and 50 ml 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 and washed neutral
with HCl solution. The neutralised agueous phase is then extracted

30 several times with diethyl ether. The organic phases are combined, dried
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over magnesium sulfate, and the solvent is removed in vacuo. The crude
product is taken up in a small amount of diethyl ether and filtered over
silica gel. After removing the solvent and drying the residue in a high
vacuum, 11.25 g (78%) of a white solid are obtained.

5
'H-NMR (400 MHz, CDCl3) & = 7.79-7.74 (m, 2 H), 7.38-7.31 (m, 4 H),
7.16-7.10 (m, 2 H), 7.08-7.02 (m, 6 H), 6.89-6.83 (m, 3 H), 5.35 (5, 1 H).
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 solution. 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 for 4 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 HCI 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,
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'H-NMR (400 MHz, CDCl3) & = 7.85-7.80 (m, 2 H), 7.19-7.16 (m, 2 H),

5 7.05-7.01 (m, 2 H), 6.94-6.88 (m, 6 H), 6.81-6.78 (m, I H), 3.86 (s, 3 H),
1.28 (s, 36).

MALDI-TOF: 621 [M + H*], 627 [M + Li*].

Example 6

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 solution 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/ethy! 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
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H), 6.89 (s, 4 H), 6.87-6.85 (m, 2 H), 6.79 (s, I H), 1.28 (s, 36 H).

Example 7

Preparation of 3,5-di-tert.-butyl-4'-methoxybenzophenone

5.00 g (0.021 mole) of di-tert.-butylbenzoic acid are added under argon to
a reaction vessel; 49.69 g (0.418 mole) of thionyl chloride are added
dropwise while stirring. 0.05 ml of N,N-dimethyiformamide 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 chloride is then distilled off. 5.39 g of a colourless viscous oil
remains, which is used without further working-up.

2.25 g (0.021 mole) of anisole are dissolved in 30 ml of methylene
chloride in a round-bottomed flask and cooled to 0°C. 2.78 g (0.021 mole)
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,
see above) is dissolved in 50 ml of methylene chloride and added
dropwise at 0°C to the solution of anisole/AlCls. After all the acid chioride
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 HCl
solution (10%) are carefully added dropwise to the reaction mixture. The
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 and 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
product are obtained in the form of a pale yellow solid.
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Preparation of 3,5-di-tert.-butyl-4'-hydroxybenzophenone

14.70 g (0.045 mole) of 3,5-di-tert.-butyl-4'-methoxybenzophenone are

10 dissolved under an argon atmosphere in 200 ml of hydrobromic acid (33%
solution in glacial acetic acid). 2.30 g (0.004 mole) of
hexadecyltributylphosphonium 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 ml 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 ml 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.

'H-NMR (400 MHz, CDCl3) & = 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).
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(I mole %) of N-ethylpiperidine dissolved in 5 ml of dichloromethane is
added to the reaction mixture. The mixture is stirred for 45 minutes.
Following this the mixture is diluted with dichloromethane and the organic
20 phase is separated. After extracting the organic phase with an equal
volume of 10% hydrochloric 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
Tq = 142°C
30
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hydroxybenzophenone as chain terminator.
Mn = 10238
10 My =19431
D = 1.90
Tg = 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 diphenyl carbonate, 0.76 g
(0.002 mole) of 3,5-diphenyloxy-4'-hydroxy-benzophenone (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 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 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
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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
tetraphenyiphosphonium phenolate are weighed out into a 500 ml three-
necked flask equipped with stirrer, internal thermometer and Vigreux
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 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
formed is distilled 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.

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

10+! 2
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My = 19431
10 300 148
M, = 10238
0 Mw = 21229
11 420 150.5

O M, = 9547

My = 22528
12 500 151
Mn = 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
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the melt transesterification process.

5  Although the invention has been described in detail in the foregoing for
the purpose of illustration, it is to be understood that such detail is solely
for that purpose and that variations can be made therein by those skilled
in the art without departing from the spirit and scope of the invention
except as it may be limited by the claims.
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WHAT IS CLAIMED 1IS:
1. A process for making a resin selected from the group consisting of

polycarbonate, polyester carbonate and polyester comprising

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

HO~— Ar.—X— Ar; Y—W]n (1)

wherein

10
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

15 moiety or an aliphatic or cycloaliphatic radical, and
nis1to 5.

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 \\ /
HO—-< :}—X \—>>
W[ R, n
R1 [RZ]m

wherein
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3#% (>. Su=0D-KODUWRT -4 §'X Wil endef dendt&(H; it &F Biinched C;-Cig-alkyl,
[ or Br, X and Y independently denote a single bond or a
divalent radical, Rz and Ry independently denote H, linear or
branched C;-Cig-alkyl, cyclic Cs-Cig-alkyl, phenyl, phenyloxy,

5 phenylcarboxy, benzyl, benzyloxy, naphthyl, naphthyloxy or
naphthyicarboxy radicals,
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—Rﬁ]n
HO X
R, [Re] (3
20
wherein X and Y independently of one another denote a single bond
or a divalent radical, R4 and Rs independently of one another
denote H, linear or branched C;-Cig-alkyl, Cl or Br, and R¢ denotes
25 linear or branched C;-Cig-alkyl, cyclic Cs-Cig-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
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polyesters and polyester carbonates, the molecular structure of
which includes units conforming to formula (4)

— O—Ar,—X— ArTE Y- W]n (4)

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 is an
10 optionally substituted mononuclear or polynuclear aromatic parent

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

8. The resin of Claim 7 wherein divalent radical is a member selected
from the group consisting of -O- and -CO-.
15

0. A molded article comprising the resin of Claim 7.

10. The molded article of Claim 9 wherein resin is polycarbonate.



