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stabl e polymers conprising resorcinol arylate polyester chain rrenbers a
nmet hod for their preparation, and nul til ax{er articles made therefrom
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In many cases this instabPREPARATIONCANBSARTEICIEBE MADY the pol ymer,

detracting fromits attractiveness ﬁréi(ﬁkﬁdt ransparency when the pol yner
was initially transparent. Loss of 'gl0SS can al so be an undesirable | ong

t erm phenonenon. 5 Yellowi ng of polymers is often caused b ﬂ “ of
ultraviolet radiation, and such yellowing is frequently demlulm m“w mm“

" phot oyel | oWcR@SS-REFERENGE TORELATED APPRIGSHOBY phot oyel | owi ngyhave been
enpl oyed and proposed. Many of these involve incorporation in the polyner

of ultraviolet absarbin oun or, the nost part, UVA's are
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properties a tion tenperature. Another problem of
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and may provPECSF R %‘?%*}wa i 05%(5 ?Wﬁ"ﬁ@ when coated over a

resi nous substrate. 5 The good weat her abl lity properties of polyesters
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t er epht hal at @ Wl%%%"ér‘-‘%ﬁ%‘ffﬁ‘s ﬁ%ﬁﬂéthferlwsaawswbaletmnawlf Ry E‘iga%‘f’d or diol

al kyl ene chaligquideenbers (so-called "softbl ock” chain nmenbers) are discl osed
in conmmonly owned, co-pending application serial nunber 09/030,076. These

Copol yost or car baray sy prot@ing @ relbioud i Rers phorby l?t”‘r i e
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conpati bl e carbonates in sters contaf ni ng
resor ci nol aP';?P“é{)?é %li‘ﬁa‘?'ﬁl"“ﬁé'i‘m%‘ﬁ Wéﬁ? Y pug “b"P 5¥é‘8 PRIt @t hods as
disclosed in U S. Patent No. 4) 127,560 and in Japanese Kokai 1/201, 326.
The net hods may provi de pol yesters containing i sophthal ate and

terepht hal ate chain nenbers but do not allow the incorporation of greater
than 30 nole % terephthalate. In addition, the pol yesters obtai ned have
unaccept abl e col or. 30 Pol yesters cont al ni ng resorcinol arylate chain
menbers have al so been prepared by an interfacial nethod. T}"mum“ mmmmuml
met hod conprises a solvent m xture containing water and at

organi ¢ solvent substantially inmm scible with water. Accordi ng t@okd+S

Pat ent No. 3,460,961 and Eareckson) Journal of Polyner Science, vol. XL,
pp. 399-406 ( 1959)) preparation of resorcinol arylate 2




WO 001 69945 rcz' / USOOni si 6 pol yesters with a m xture of iso- and _

t er eopht hal ate chain nenbers is performed by an interfacial method in water
and a water-imm scible solvent such as chl orof orm or dichl| Ehane usi ng
1:1 stoichi¥RE¥PE ratio of resorcinol to either iso- or F&’gg‘ﬁlﬂfoyl
dichloride, or a mxture thereof) in the presence of aqueous sodium5

hydr oxi de. The resorcinol is conbined with the aqueous sodi um hydr oxi de
before addition of acid chlorides, and.the reaction is run at pH which is
i tially hi GHPISIRY RS AL e anddtrephinalgic units: Folyesiers ofesesed wille mol ecul ar
wei ght of t hemjxoirgsdisphthalawtand endphthialatechaift membetsiypicglythave gsodpol yner wit h
very high veighth 200t 39RpBRES Hd Ady pBVi ro(emmaggﬁg‘t'ﬂﬁgtoryglfmﬂﬁé WHET
unsuitable for sqme appl.ications. 10 Furthernore, the polyner has poor
thermal st abi9oP%€G O%H @ TPHUUS SYRSIT¥EUl ar wei ght upon thermal “treat nent .
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production i SORUIYYES %V(T,exFFg{"ma‘f'@tE;ﬁbf gy ad gr compagiplecyith palycathosetesine | ayer

i s anything dldnds. than pol yet hyl ene terephthalate). In 3 WO 00/ 69945
PCTI USO0/ 12516 addition) the resorcinol isophthal ate pol yesters were
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pol yest er. 5 {201 386relihasnegffods may peoyide polyester gpriaining ispphirlals aad net hod f or
preparing weadréihktalkechafmOhsibtrs bt Yo abedlow e inkbrpy@tiosf grédi@shadoch are
capabl e of use f&rt suhcihala\/tari egld.pur 0ses as. %gt(j R rtsufor Obllt dolor vehi cl es
and devi ces Sth7ageRTibalagdn Additionrihe polyegters optaing §5‘ﬁ PRI &&G™ f or

pol ynmers conprising resorcinol arytate chain nmenbers having controlled

mol ecul afOwei ght , P‘%V‘E}FF“‘( FRREAkRINE EeEQIBinp arylate ghagn membetsihgye alsgbepRere is al so a
particul ar nesgakdby poinrtacial metpd. iThe irgerfaeimbmeihod bormprydeat oledmi N menber s
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SUMVARY OF THE, | NVENTI . The esent 1 nventors have | e primry
source of podfthMaErmRge %ﬁa‘PI‘E%f‘ﬁ‘%tH&:}/ W1 apdbarecksan Jouaah i nol aryl ate
pol yest er ch&olymeeSdiarcs, yol.6{da pe B INA06{EIS9) tpesphmmcombf rewdrbiaol, arglaid have

di scovered a nethod to prepare said polymers in 15 thermally stable form
with controlled nol ecul ar weight. The new nethod al so all ows the
preparation of virtually colorless polynmers conprising resorcinol arylate
pol yester chain nenbers. In one of its gspects the present invention

provi des an interfacial method for preparing polyners conprising resorcinol
aryl ate pol yester chain nenbers 20 substantially free of anhydride |inkages
linking at | east two ners of the polynmer chain) conprising the steps of (a)
conbining at | east one resorcinol noiety and at | east one catalyst in a

m xture of water and at |east one organic solvent substantially imm scible
with water; and



25 (b) adding to the m xture from (a) at |east one dicarboxylic acid

di chl oride while maintaining the pH between 3 and 8.5 through the presence
of an acid acceptor, wherein the total nolar anount of acid chloride groups
i s stoichi NRAYEPUE| |y deficient relative to the total molEr ayimte of
phenolic groups. In another of its aspects the invention provides a polyner
consisting 30 essentially of resorcinol arylate polyester chain nenbers

substantially . free of, 4 . 0l 6 SQ0/. 12516 anh i de, | i nkages
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interfacial themmabtiedtmentpr eparing thernally stable pol ymers conprising

resorcinol arylate polyester chain 15 nenbers which derive their thernal

stability in |argdulbitdyer drfic)es dogiafi@ngSlairas madd fabih Yesbicar] afyladunghinife | i nkages
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conprises t YRer nal 1y stapl e pol'yners prepared by such an ‘interfacial
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during ext r uSPlatRy anshieeqvsErd forTEPSE R Bdh§cABOMise): cyirarrasmigly fagedly pragess.
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Mol ecul a0 weThihsolyiaycaating ragthadhas apmerousdefisicarighiseme afwhighareat i on in

processi ng caadiohtdintheSoled@t &TEpdpeivit PELSIZOY: WnRNg €. netddsiBN® ueé highS aspect s

the method of, Lhg PLEISH Até‘.Y}%ﬁki‘&&&& r%géé'cgﬁc%gwga%’Eﬁlrle%:ﬁ&gg&&m@g' ymers

conpri sing a‘?yclea?e po‘l ester ‘tharn ers. Salrd chaln ‘nenbers (v} conpri se

at | east onehgipgivemnand theendensy phthe splutionste 8¢l Afqordingly.|teedascried ar omati c

di car boxyl i cpoipis@rsrvesgé catBidertl upicedpeabicasbadngdmaidhtes’esi due, illustrated in

Formula I, is 5 WO 001 69945 PCT/1JS00/ 12516 derived froma

1, 3- di hysly oxybenzgnge ot sy 1/1S8ATIMN Yosb ELREIEEhving als0bRUENRME this _
specification as, resorci orci nol or resorcinol

moi ety as usOHRAFNERHE §8 %’Bﬁ{@%%gﬁ;&é(g'g‘hﬁgg?géﬁm?ﬁ@g Rd pEPSPABIST d be
under st ood tmaiimgllaystavhiahtih a polyestertof ragomthol ar@l arnimyruro of ikmpkere and
substi tuted Lo Rellib ¥l QPUBENTG W oPAy &Rt uRitPAdrvhd Fr¥mShath&chi Qb Me Se-
Formul a | 10acild5 such as terephthalic acid, naphthalenedicarboxylic acid or various other
30 specifically named dicarboxylic acids. The disclosed articles may be prepared by a

series of operations including co-injection molding. However, the only types of

articles disclosed are bottles, which are produced from a co-injection molded parison

by subsequent blow molding. Larger articles, such as external automobile body parts,

are not disclosed and no method for their production is suggested, nor are articles in

35  which the substrate layer is anything other than poly(ethylene terephthalate). In



In Formula | Ris at Least one of G _~2 alkyl or halogen) and n is 0O-3.

Sui tabl e di carboxylic acid residues include aromatic diearboxylic acid

resi dues deriv om nonocyclic noieties) preferably iso j cid)
terepht hal i 03@?93§J or m xtures of isophthalic and terepht Ea ’P%doggﬁlgs) or
from pol ycyclic noieties, including diphenyl dicarboxylic acid,

di phenyl et her di carboxylic acid, and napht hal enedi car boxylic acid)

pref erabl y napht.hal = 2mifzidl i i tic

di car boxyl i caagglﬁlgﬁrtgé;?s ug@o@%o@ﬂ%@f}ﬁ’ﬁg&@ ?@%r‘ﬁg Fﬁ 1% r%c{s&@l: y?ys%gﬁpggl?&% and/ or
t er epht hal i ¢ vdti¢hdo nps allgw theanqogparation of grseterthar3Qmple ? tergphthaptegndc | | . ~
O _ Fornul a gdive pbiyestef Wit undcteptadie cdlorastibytietintelfaci flmadioott whicly prottice® pr ovi des

thermal |y st nprising resorcinol arylate polyester chain
QQA&aﬁ%ﬁﬁ%}’e@{i@s&@Q

menbers as typica ated in Formula Il wherein R and n are as
previously defined 6 = W) 00169945 PCTNS00/12516. O . O/ O (C/ O-0i Rn
Formula | 1P Previ g‘dﬁ"‘?’ﬁf @W%&qshﬁ’eﬁé‘frﬁ'&a eYelAp APRRod R BrepyiBest er s

conpri si ng r esatherahlel scdvent mbistanthmultilapertisies whighi acaddpgblp pHuseder soch yners wit h

poor ther nal v%h%}b@é%c%/s)ésr %gﬂfig g%%%urt&gol‘ e&hidi) 48 ‘dl?ﬁEcs‘ﬁ'@ét%taﬁtom‘Bil&f esent

i nventors have t cﬂ grl mary reason for poor thermal stability
i s the presenc®reds alshhyteular nepd,ien pRlymers compnyng Ieppsriaol Hylpig shap)| yest er
chai n. Typi cahenstrersytaving eottralled gmiecalneweiphtulsigh diermal istabffioy, and Bw ddlorSuch

anhydri dgql i i W I d may arise
t hr ough ?8 nmb %%%ﬁ%#dﬁ%m&%é& fof w% §Oh€%€%ﬁgﬁé§f§tﬁﬁ% i@}é‘?{?es or

I SO ept hal r ht
m xtures 10 tHfEhsETthatgen ?R)R’I@?FS? #@gfﬁl%gmﬁ]ﬁﬂ@f:&"ﬁ‘é Ka¥eSanhydri de
| i nkages in polynmers conprising resorcinol arylate chain nenbers may ari se
t hr ough conbiBRIEF SHMVIARYOE i MVENTIPN ar di carboxylic acid residues or
m xtures of suitable dissimlar dicarboxylic acid residues present in a
reacti on m xture. The fdesent inventdrs havelilentified the primary dolirce of pddy tHépmblor nul a |1V

Al t hough the j pventian.i Ligited. L] ' t the
onhyar de |t SRR paBuiels Dfprisnghisidtar i Hollsisd ooy Ambn il L1C
break under tpdretateriagia sethadngpdhanedissayrsd g sethiodde BEpar stid aplyBEsiims

t er mi nat €@ byheamhlfl stdblefosim Qitupatrolled @stecali teighd THE felp faethiod alsbl GllowsTRY

I te t RVEY ' . gt i1l I
carboxyl  and /A0 s 3 i) ofeRE ol Rk SR R EBlNR o
wei ght ~ degr a@h#in BSMbemRd | oss in other desirable properties. Anhydride

| i nkages nmay arise through several nechanisns. In one 7 WO 00/ 69945
In one of its aspects the present invention provides an interfacial method for

preparing polymers comprising resorcinol arylate polyester chain members
20  substantially free of anhydride linkages linking at least two mers of the polymer
chain, comprising the steps of :

(a) combining at least one resorcinol moiety and at least one catalyst in a
mixture of water and at least one organic solvent substantially immiscible with water;
and

25 (b) adding to the mixture from (a) at least one dicarboxylic acid dichloride
while maintaining the pH between 3 and 8.5 through the presence of an acid acceptor,
wherein the total molar amount of acid chloride groups is stoichiometrically deficient
relative to the total molar amount of phenolic groups.

In another of its aspects the invention provides a polymer consisting
30 essentially of resorcinol arylate polyester chain members substantially free of



PCTI USO0/ 12516 mechani sm a carboxylic acid chloride may be hydrol yzed to
carboxylic acid when the esterification reaction is run at hi gh pH The
carboxylic _acid or corresponding carboxylate may then react wth another
car boxyl i c WUl ori de to yield an anhydride Iinkage. SPEARIYIFHe

| i nkages may be detected by neans known to those skilled in the art such as
by ~3C nucl ear nmagnetic resonance spectroscopy (NI\/R) For exanpl e,

resor ci nol r|S|n c acid resi dues derived
from a m xt uelhgite BRkaEES Rk &SP i o bl s w' RIFRAP BmR
resonances atinteifipisl awbtitod camhxysjng the abaves®Ps.0 and 161.1 ppm (in
deuterochloroformrelative to 10 tetranethylsilane)) as well as resonances

for the polyner caf dethaqu skpadwthby:dreﬁtxaﬂ prendesgarc@yas}meﬁédna&nﬁgﬂerml
processing (for nmol ecul ar

wei ght decr egssggﬁlg@q}é r?sﬁrcmon?ﬁx%r R thr 8{? “n"é%'g&trrlg%' @ aﬁtﬂwpﬂ‘b%ﬁ%@) whi | e
those of Bhe staight chaig ahgtne,Gsho raechgd aligslone. ppCe alcb’§101 erdieyglvelkylefe Anhydri de

l'i nkages in pReAiM MRhfbeROsIBEhRiaNg ﬁ@eapm. e 1aan<yéeaulekxﬂ@hme§st 8¥o mbdn mMenmbers
may al so be ete t ed B%alreactl a nuc h|| %%such as a

n
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di carboxylic acid_resi dues derived froma m xture of i so- and terephthalic
aci ds can be di ss& yidlpnptherofdisasreats din inieation providss e FoplymeRr cpnsistinget hane)
and treated \eksehitidlyf eaomdoyarglateolycster chaihmeanbads ialoybiatioewih organic

15 9DUt b0 o O NS e Tl 2 AT ik BFRBEH Gy s SRR SN ©f

the startin hat” a

typically sh@WSs%f R waEEhpiR, Wa&qﬂw‘ ipfeTiamst W%C‘E%RFSHIS tbwboefr ated with
t he correspor@psig decrease observed under typical thermal processing

condi tions. Although the invention is not neant to be limted by theory) it
i's believed s REpHEIEOPM O OF FHE NGENTREQNDary am ne and phenolic,
attack anhydride Iinkages (as opposed to ester Ilnkages) sel ectively under
t he reaction condit |ons ecul. action

W th e ne. nucl copterelRaf G BERST i EniiR BRPERs of Hitebci Belheh 4G,

anhydri de fummpmmuhcmgallvntablheOlwmcwmmpnslmgmercmol anykateepnbestes chalre present

i nventi onspr eyenfiRs mcu dlhh% irﬁcrlueémamm&ymrarg%%aﬂ FRRAbe uBﬁhMﬂﬁf'
conprising r sorglno ate ter tlalyfree of

anhyar s de 1| feagbumveift paks B SRRRE L PR ER RaB e Bt o

| east one resrmeoﬁlmmornmﬁ@ttbe thpmnally stablgol yanees m,remaa«tq/tmsuplnarammriamke of water
and at | east ppdor gani ¢ sol vent substantially inmscible with water.

Sui tabl e resorcinol noieties conprise units of Forrmula V 8 WO 00169945 HO

~ OH Rn Formula Vg %\%ﬂt?mm\’ng&t% ?ffh%g?e%erltmﬁu&%fe 0 - ~2 alkyl or

hal ogen, and n is r oups are preferably
strai ght 28 hai“?f‘séﬂ“%?faﬂmaera‘l’ Wlecglﬁbwgyt d&aede’roe "ﬁeett meksendigent ed in t he
ortho positi Qhud,a pblyirer otk gesr thdrmabstablilidy shigs si)gﬂine:ranr molgcllaroediglans ar e

contenpl at edy faahapbﬁdg?@hef.%a@ugxh ramsﬁ}&é am thyl, n-propyl,

i sopropyl, but , . 1 SO- non I-substltuted

al kyl , i ncl uthergoiosnipg, h°"\RI°P%“3’réP‘ni)lll‘° ‘E?é‘Fi’r’\‘QniJMql‘Fcé‘ &'ﬁ %gadév%raay Sui t abl e
hal ogen gr ouplso ¢ eahifestrough kalonfortheriaunaidior inthe deghadativabi@hdrpropertigny be
0-3, pre ?ra%%a@w@;ﬁh@r’a&ﬁ@g@sphﬁﬁ#{ ?c‘%lé( Perthes, &d%r‘%ﬁ&&%ﬁ&o &gQI ci nol noi ety

is 2-net yIresorC|n erred resorcinol . moi et IS an
unsubst i t ut e Ilerskr Weight degrdatiqp ‘iaﬁ aljqicayse signidicand,variatipdn REOCERSWES ur t her
conpri ses copbiditiong aqithe neftstscosiey chaigeb.yst with the reaction m xture. Said
catal yst may be present at a total level of 0.1 to 10 nole %9 and 15

pref erablsy ? g t01n6onme>k ﬁ% %pbas 8 nthddt Me ﬁmearlnmymbroofdeeﬁbﬁnmbl oride

gr oups uita S .CO er nar anm)nl um
IETD) quat e FRbE poBHBLRIRTITAY BaSpo Fisls Aty PERFR e ARt A

m xt ur es30 hepeopnsesuleaabhedlpWI rsiduaiin cm@man@ri with at leasé o dramitice

di met hyl but yH&H?bﬁ?yhc@bid&@m&w&@ﬁrbﬁéh@ﬂmgﬁmo?re%ndﬁc Ghiseratea ieFspHul IPRN | di ne,
and m xtures thereof. O her contenplated tertiary 20 am nes i ncl ude

N-C, - C6- al kyl -pyrrolidines, such as N-ethyl pyrrolidine, N C -C6piperidines)
such as N- et hyl pi peridi ne, N-nethyl pi peridi ne) and N sopropyl pi peri di ne,

N- G - C6- nor phol i nes, such as N-et hyl norphol i ne and Ni sopropyl - nocphol i ne,
N- G - Cs- di hydr oi ndol es) N C~- C6- di hydr oizsoi ndol es)

N C, C6-t et rahydroqui noli nes, N-C, -C6-t ef5r ahydr oi soqui nol i nes, N Cl1-C6-benzo
25 nor phol i nes, 1-azabicyclo-[3.3.0]-octane) quinuclidine)

N- Cl- C6- al kyl - 2-azabi cycl o[ 2. 2. 1] - oct anes,

N Cl1- C6- al kyl - 2-azabi cycl 0-[3.3.1 ]-nonanes) and

N- C1- C6- al kyl - 3azabi cycl o-[ 3. 3. 1] - nonanes,

N N N N -tet raaI kyI aI kyI ene- d| am nes) [ ncI ud| ng

Y aa o o o -~ 2 - I Y e = e




rcT/USOOnasi s Wien the catal yst consists of at |east one tertiary am ne

al one, then said catalyst may be present at a total level of 0.1 to 10 nole
% preferably 0.2 to 6 nole % nore preferably 1 to 4 nole % and nost

pref erabl y WO90/6594%4 npl e % based on total nolar anount oFCHE$W1EH¢ ori de
groups. In one enbodi nent of the invention all of 5 the at |east one
tertiary amne is present at the beginning of the reaction before addition

of dicarboxyljc i i Ghl.or i r.ci nol i ety. | n_.another .enbodi ment
a portion of dgﬂ‘}’/e%?éo?’tl?é?&i%r%gblsngm}%eﬁg@g_ tpoé’fmﬁ ‘%%&Fﬁ%f“ﬁ%%?“&“ﬂ& reaction
and a porti onpscificationess reesr¢inolion gpsereingLmpinyy. Berarainad ar weorginelameiotyybi ¢ aci d
di chl ori de t Qséd®iif tHtQonteRt T ithe présBntlifivesitibrddho61d be TRAFIRIYo ifdheiedemuUnt  of

any tertiary amne jnitjall esent_ 10 with rcinol. noi ety may range
from about O.Wﬁ@sw{e&lbé&lé%%ﬂ{%ir&e% a.méqsu?)s}lé'f‘eedrr g% YHPEYReE X’B‘?sﬁl to about
1 wt.% add esplisithyssdied etheryviser om about 0. 02 to about 0.3 w. % based on
total am ne. Suitable quaternary amoni um salts) quaternary phosphoni um
salts, and hexaal kyl guani di gi um sal ts incl §de halide salts such as

t et raet hyl ammoni um br om deT $T Pagnoni um chl ori de,

t et rapr opyl anmoni um brom de/ tet | a ni um chl ori de,

t et rabut yl anmoni um brom de) tetr nmoni um chl ori de,

met hyl tri but yl ammoni um chl oride, b | tributyl ammoni um chl ori de,

benzyl tri et hyl ammoni um chl ori de) benzyR;ri nmet hyl anmoni um chl ori de)
trioctyl met hyl ammoni um chl ori de) cetyl di met hyl benzyl ammoni um chl ori de, 20
octyltriethyl anmoni um brom de) gggyhiifi et hyl ammoni um br om de,

| auryl triethyl anmoni um brom de, cetyltrinethyl ammoni um brom de,

tyltrieth [ b ' I i di ni hl ori de,
N1 Bur yi pyr o FPEELTD e Rm EC o v S BRRRAES.
tricaprylyl met hyl ammoni um chl oride (sonetimes known as ALl QUAT 336))
net hyl tri - Cg- O o- Svilaple disgarkprvliqacidiesiduesdnciusle asempaticidiaebogmismeids ADOGEN
3_64)|) N, glo!\l' ,rdl\jidgék cIlD@iQ&I ﬁ&hkﬂdma}cﬁbﬁxoidﬁﬁﬁmtﬂ?ﬁﬁﬁmﬂﬂwﬂcﬁﬁ{&@hﬁﬁﬁ? as
isclosed in_U.,S.__F : | .br de
benzyltripheﬁ?ﬂﬁﬁggﬁﬁgﬁkﬂ%P@ﬁ%%%%ﬁ%mhﬁbﬁggﬁ&%%gggggg§@5ﬁ%¥gﬁ%§%%h1bronide,
t et r aphenyl pmﬁﬁmrJ?MHrdmmyllq deﬁwhwwﬁqmcamwmmmdm oni de,
trioctyl et hy hgpineisphedicarbodytio atid grefSblgahaptithdlémet o Hichdsphie akidm br oni de)
hexaal kyl guaﬁt ‘i‘érmlg,%é‘%}ngﬁé&cﬂﬁﬁﬁﬁ btk %@ﬂ&%@h&ﬂlﬁe& BBl hidfmedipd the |ike)
Ner evr . gani ¢ solvents substantrall Bl

and m xtures 1 50l \ S _ _ Imm scible with water
i ncl ude tAosisophthalic angdler !eé“é’gth@%#?“ﬁt%EMP“BHNH.“W“M%F’E‘FIE|Habl y | ess than
about 2 wt.% soluble in water under the reaction conditions. Suitable
organi ¢ sol vents include dichloronmethane) 35 trichl oroethyl ene)

tetrachl oroet hane, chloroform 1, 2-dichloroethane) tol uene, xylene, 10 WO
00/ 69945 PGTI US00/ 12516 ¢tri hyl benzene, chl orobenzene, o-di chl or obenzene)
and m xtures thereof. A ~£50 iall refet Ted sol vent is dichloronethane.
Sui t abl e di carboxylic agi d-di i chnpriie aromati c dicarboxylic acid

di chl orides derived from nonocyg¢lic Cra3-$-pr ef erabl y i sopht hal oyl
dichloride) 5 terephthal oyl dic rige, or m&tures of isophthal oyl and

t erepht hal oyl dichlorides) or fromol ycyclic noieties, including diphenyl
di carboxylic acid dichloride, diphenylether dicarboxylic acid dichloride)
and napht hal enedi car boxyl i ¢ aci Homfiuddllori de, preferably

napht hal ene- 2, 6-di carboxylic acid dichloride; or from m xtures of

rmn]?cyclbi c and poTheesfore] ia oné embodimertitdtegrbe@ntinveantiaf pvidies theonlgatable f
Prefera , o¥:17 L: i ' ri [ stures o

i sopht ha?%yl I’Qﬁg‘}’fgf Qﬂp r é‘%ﬁﬁdﬁ‘gﬁ}‘fﬁﬂ%ﬁﬁ?@%ﬁééggé& ?%{Sc?gﬁﬁ)f/éﬂlyl ustrated in
Formul a VI . Wugtated ipEoymyla [II wherein R gnd n are gy prgyigusly defineder “ or bot h of

i sopht hal oyl and terephthal oyl dichlorides nmay be present. In 15 especially
preferred enbodi nents the dicarboxylic acid dichlorides conprise mxtures
of isophthal oyl and terephthal oyl dichloride in a nolar ratio of

i sopht hal oyl to terephthal oyl of about 0.25-4.0:1, preferably about
0.4-2.S:1, and nore preferably about 0.67-1.5 :1. The pH of the reaction
m xture i s maintai ned between about 3 and about 8.5, 20 and preferably

bet ween about 5 and about 8) throughout addition of the at |east one

di carboxylic acid dichloride to the at geast one resorcinol noiety.

Sui tabl e reagents to maintain the pH include al kali netal hydroxides,

al kal i ne earth hydroxides, and al kaline earth oxides. Preferred reagents
are potassi um hydroxi de and sodi um hydroxi de. A particularly preferred
reagent i s sodi um hydroxide. The reagent to 25 maintain pH nay be included
in the reaction mxture in any convenient form Preferably, said reagent is
added to the reaction m xture as an aqueous solution sinultaneously with

o, o, —— == - Y



WO 00/ 69945 PCT/ US00/ 12516 substantially free of anhydride |inkages.

Conveni ent ténperatures i nclude those fromabout -20C to the boiling point
of the wat ic solvent m xture under~the reaction cgmgh In a
preferred gﬁ%ﬂﬁﬁﬁgnt the reaction is perfornmed at the b0|I|rmf¢ﬁ¥$ﬁ of the
organi c solvent in the water-organic solvent mxture. In an especially
preferred enbodi nent the reaction is perforned at the boiling point of

di chl oronet hane. The total nolar agpunt of acid chloride groups added to
the reaction mixtur@ is stojchione{fically def cient relative to the total
nmol ar anount of phegolQ 0 -0Sdd tric,ratio is desirable so
that hydrolysis of acid ilde groups is IO i_njynm 2ed, and so that

nucl eophi |l es such as phe
any adventitious anhydrid kages, any form'under the reaction
conditions. The total nolar ampynt of acid chloride groups includes the at
| east one dicarboxylic acid dichloride, and any nono-carboxylic acid

chl ori de chai nstoppers and any ?%hnmﬁﬁltetra carboxylic acid tri- or
tetra-chloride branching agents 15 Ich may be used. The total nolar

anount of phenol ro S, resorcinol
no ng- phe noloi cc hia ?P%E‘Bé&a L‘H%‘E%ﬂ?j‘)& WFPE{“B? pp lg’?ﬁ"gs ﬁ?{g‘?{gfqgcfe?fféﬁ@ hi ng
agent s whi charyiape thainmemberTtypicgll hprovide pelymers with poor thermad stabilipyandol i ¢ gr oups

to total aci qn&hlr@ﬂédiﬂolﬁé’tﬂ%%ﬂklgﬁ "E%@f'e@érﬁm%m%m&t/e dis@vérel that a primae, nMore
preferably about ce, oé%adventl tious

anhydri de | i FESQfer P%qutl&ﬁ’ﬁlé‘ta@g%lsé{‘]eeprgfafet? c?ﬂh%dfﬁgﬁa&?si nd8%t one
di car boxyl i c baakbenedifdlid plyedier ¢chaint. Agpiaal ahkydside nkageeyoilbisnged mdfosnylawi | |

typically depengicHR dhh@uﬂe&ggsthr&taolcﬁﬁwmwlﬁ arparyhgra{mrrmmcand the
anmount of catal if a

|
sufficient miFf 4/@ Q&@E‘gt‘?ﬂ 6ftt8f’ éﬁ"p{yh%lﬁt&of @c“‘d’.hgﬁﬁ’? rf‘glegerseoéj gﬁftureén stl) de
| i nkages 18r etieEobfaithonghduia tb heonderstapd that anh@inidelinkagas limpolpmetsss of at | east

about 1% andc&ﬁﬁ{ﬂﬁawﬂa&l amﬁsth@bﬁﬁhb&%&& ahsatmougmmsmafonmﬂeﬁsol ic

groups over tat a ride e to elinunate
anhydride i ﬁ‘f&iﬁi&s‘l%g‘fﬁ{%ﬁéﬂ aggfrcs& ucé(?ﬁﬁ’%it?%ggf sn%%%hlléﬂ@ﬁrrl de |inkages
may be pr esedicarbpxylicsaicigfresidnes present byl aereadtion mik@rel. i nal pH be greater than 7
so that nucl eophiles such as phenolic, phenoxide and/or hydroxide may 30 be

present to destroy any adventitious anhydride |inkages. Therefore, in one
of its aspects the nethod of the invention nmay further conprise the step of

adjusting the pH of the reaction m'xture ob Ween 7 and 12, preferably to
between 8 and 12, and nore preperab n andol2, follow ng
conpl ete additgon of IeHst car ox aC||d Hl c or| de to the
at |least one res N-197% pH|may be 12

PCTNS00/ 12516 @dj ugt ed any con t et hod) rabI y u5| ng an

aqueous base such ajdgeous sodi um hydroxi de. Provided the final pH of the
reaction mxture is greater than 7, the nmethod of the invention may further
compriselfhe step of stirfing the reactlon m xture for a time sufficient to
destroy conpl etely any adventitious anhydride |inkages, should any be
present. The necessary stirring tinmeFamRla fepend upon react or
configuration) stirrer geonetry) stirnng rate, tenperature) total solvent
vol ume, organi c salthagh thedhventipn smiey/limitetbcbewry it sdelion)l thaktheand ot her

factors. In mw&ﬁ&g&ﬁﬁr&.&?& DRERTHRE Y BE ?&%M chhiffBwhish &seddki al |y
i nst ant aneous I’l seco

assum ng any" %%ﬁ%l"%gssﬁﬁﬁ? t?PFﬂ%ﬁﬁe ° r‘%}a‘B? g?ﬁ%f‘mﬁgt tg. ﬁb\(/)\nvt6h7

For typi 2@l bmdagmansoi“besseaﬂend—emopa ontuey magmeeierate deihydiohygistaf e of at | east

about 3 m nuiSHle ﬁ&éty{)é&%ﬁh bd/dn@énai &@%xyﬂmwydéx | dhdlg@SupiBaad enHegaui 1 ed.
By this process. nuc d/ or hydroxi de,

e
e P O B R 4 A6 oot ey AP it B Ak AN | o o]
shoul d any bproperis®Amnhydrisie Ainkiges giay enss thivagmseyeapmechagisinsdnoe¢ erred to
soneti mes hereinafter as capping agent) nmay al so be present in the nethod
and conpositions of the invention. A purpose of adding at |east one
chain-stopper is to limt the nolecular weight of polynmer conprising
resorcinol aryl ate pol yester chain nenbers, thus providing polyner with
control |l ed nol ecul ar wei ght and favorabfze processability. Typically, at 20
| east one chain-stopper is added when the resorcinol aryl ate-containing
polymer is not required to have reactive end-groups for further
application. In the absence of chai nstopper resorcinol aryl ate-containing
pol ymer may be either used in solution or recovered from solution for
subsequent use such as in copolyner formation which may require the
presence of reactlve end groups, typlcally hydroxy, on t he resor0|nol 25

o, . - v . g, - Y




WO 00l 69945 PCT/ US00/ 12516 carbon atons, preferably in which about 47 to
891 0 of the hydrogen atons are part of nethyl groups as described in U S
Pat ent 4, 334, 053. For sonme enbodi nents the use of a mno;ﬁﬁ‘z@@lﬁﬁlﬁw
screener adVeU¥4ig agent is preferred. Such conpounds irc

4- substi t ut ed- 2- hydr oxybenzophenones and their derivatives, aryl
salicylates) 5 rnonoesters of diphenols, such as resorcinol nonobenzoate)

2- (2- hydr oxyar Q7 t hei rivative .

> (5 hydr oy MR EEhIORELAS oROSee RR) e 1VBARN I Btonyticgeig phenshe
conpounds. Esgperification repgtiondy rua @t high pHpReerarbogylisasidorsougspendingr e phenol
p- cunyl phenokarbaifaté S teh Rt WRR SldEHRZ 02b&kyliSHid afbgddBRIE A boxylic acid
chl ori des incl uged%pm%(g: clic, mono 10 carboxylic acid chlorides, such as
benzoyl chl PN M al kyl - substituted benzoyl chloride, tol uoyl

chl ori de, _hal ogen-substituted benzoyl chloride, bronmobenzoyl chloride,

ci nnanmoyl Schl ori déphﬂﬂﬁﬁhplﬁﬁg%‘ﬂ%%‘iq‘“@ﬂqlbd@fé% knowa tertheseskalediin gheeof ;

pol ycyclic, aRBechcRbh&Quckapmbghethtessriadesspectostopg SNMR)MEdrlekampleanhydri de

chloride, and.n ri.de; 7 cycl i nd pol ycyclic
rono- car boxy FECTe! A3k EReSelsSmoe Biithitg gl (SRR LI E 18R

nonocar boxy| Faxtaee;off ésonprdteigphthalicagids spiraHy shonsC AR sgsepanses atigihhted

Funct i onal i zeshrhhdrdei ad 61 @hndal 61 1hyini Gn d8UtREcAIdISNSHh dlatbeitls) such as

acryl oyl lﬁhl ?ertr'a%@thgﬂgangﬁtapa%ﬁ X?%Ison%ﬁéeg%rqﬁe oﬂrﬁ r%klfcb?xﬁw tz:%bzlng Sui tabl e
nmono chl or of onmates 1 ncl'ude nonocycl 1 c) r_mn%-c 'S or o maﬁ es, such as phenyl
chl or of or nat 8ydraxygnd-giesRY: i AftRr hermpldrgdessing Er srypplatesirugionandar phenyl 20
chl or of or mat ejolding)Lteé polglkanoitandratetght devdeasesy indrthS arthliyari @Odesondnezlai n- st opper
can be conbi | '[ﬂgjdr | £Li ] contained in
the sol uti on%%a%?g%? S{gﬁ“ﬁ‘%%&?ﬁf‘é?i‘ﬁ‘?@” es&%&héﬁapgeﬁgﬁggd to the
reacti on m xt\§f@%¢fter production of a precondensate. |If nono-carboxylic
acid chlorides and/ or nono-chl orof otnates are used as chai n-stoppers) they
are preféfably 25 Anhydrolddiokages ool ymers eanipristhigaesoirino) hiytat@apolgesttr cinior i des.

These chai n- o L o omont
when t he chl g&g@&gh@; an b@H&Qct&Fb)ﬁn@Q&anoPp&pﬁ e{ﬁ%%h%@&'gu‘ﬁ' 4

_dicarboxyli'c acid have ready reacted substantially
or to conpl ef§eBRfATY ‘f"“ﬁﬁé:lp%f”fa(’,“ Selnisisibtales aré(ﬁ&?ﬂ? R SOLRLTIAS g'ﬁﬁ%ﬁ’é‘ﬁ@, t hey
can be addedadidresidecsdesigtd foom pimikwrecofdser ambptetchithaleacids ean bodissotwed & _
prgf g(r)abl _yzj Qﬁ(‘;lﬂﬂéﬁeﬁﬂ@lvpﬁ?&u@ﬂb@ﬂciﬂﬁro&rﬁﬁlaﬂé?ﬁd ar_eaﬁbdttﬁgwmoma%ﬁhaol noi ety
an a chloride noi.ety..Wyen hydr -term .nated resorcino
Bry at o dbnt Siehah O BT AL AU OGP i Arery B bR
chai n- st oppefCompgrisbr obths statting polyrriey molecwlarweigi te that 4ftea aminettatmenti d cont r ol

of ol i goner %ic@ﬁ*&l@ﬁvs%k&gw i ﬁo@agmi%rﬁmwcaﬁaé corRBatdWRR{HeON Ay
enconpass the inc chin ent such as a

HSI n of a{)lest one.lin a
Crifunct i onaforPHOREAFCTPEER EPIeEYRAngSt PPRISA) MeEma) 2IRgeSHInE colghfions) 69045
PCTNS00/ 12518ltbégbitheduveatior tsmot medny ke lomisdd boyrtheeiryylitde bélieved thehal phenol .

Such brapghi Hﬂ:lé%?ﬁims,ssuclil hs deBSrldadathineaa pheRfie! ALY ardh§diEAthkagesqiant i ti es of
0.005 to 1 nole

0, based. on dicarboxyljc.acid.di chl.ondes. or, resorcinol
moi et es useaer’}:fe%*’stga%?f%fw) %fﬁ%% dndsf RIS $ﬁ§§8-?ﬁs g Por
exanpl e) tri maleetlaomeaght aporhiegetiion vty dsRe/nuctcoplileds Berefiore an thskication as
trimesic aci@ebfdséfab of df§dride)fandtioh it e polymby, or i de, 3, 3', 4, 4' benzophenone
tetracarboxylic acid tetrachloride) 1,4,5,8-naphthal ene tetracarboxylic
acid tetrachloridg oﬂé oﬂ}lsraﬁﬁksl th% Eﬁscﬂ?ﬁ Jertioh pRUeO b fifrraBfPmbhbd ppct 1 onal  or
hi gher phenol s) such as phlorogl uci no it ha b
4, 6- di medthy| Propating pelymers£OMpEPIA JHAEHY| Ty iatepobteeiprchain members
4, 6- di net hyl substdntfdly friee flanhydh dexinkliges ysaid-hetpddedomprising a first step of

3, ?ZE [ - (4 @g@f{ﬁ&%ﬂ@rﬁ)rrskg%ﬁg@gﬂm Teade dnk Carhifad 1 4n@XRNGNY! ) - et hane,
2. bi 5- | 4, 4VHPEATCAS 53 PERBAER §H1YeTE b aRAl TITRcish water. Suitable
, 4- bi s- (4hyasaziypimoisties sopprigeyin)ts pitommula W et r a- (4- hydr oxyphenyl ) - net hane)
, 6- bi s- (2hydr oxy- 5- et hyl benzyl ) - 4- net hyl phenol,
E-E4-h¥gr?zyﬁh§nyl)-ﬁ-(2i4d|hydror¥phﬁnyl)-?ropﬁﬂe, ) 15

etra- (4-[ 4- hydroxyphenyl i sopropyl ] - phenoxy) - met hane

1, 4-bis-[(4, 4-di hydroxytriphenyl)nethyl]-benzene. Phenolic branching agents
may be introduced first with the resorcgnol noieties whilst acid chloride
branchi ng agents may be introduced together with acid dichlorides. For sone
applications such as for copolynmer formation the resorcinol
aryl atecontai ning polyner may remain in solution for subsequent process
steps. In other 20 instances such as in the production of resorcinol
aryl ate pol yester the polynmer will normally be isolated from sol ution.
Therefore, in another enbodiment of the invention the resorcinol

o, . N i . o ~—~
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PCT/ US00/ 12516 I n one of its enbodi nents the invention conprises thermally
stabl e resorcinol arylate pol yesters made by the present nethod and

subst ant i alloefebas Of anhydride Iinkages Iinking at | eastpdgsoiiplisps Of the
pol yester chain. In a particular enbodi nent said pol yesters conprise

di carboxylic acid residues derived froma m xture of isoand terephthalic
acids as illustrated in Formula VII: OO~C 1 I ICIl mFormula VII wherein
Ris at |l east one of C 12 alkyl or halogen, nis 0-3) and mis at |east
about 8. Preferably, nis zero and mis between about 10 and about 300. The
mol ar 10 ratio of isophthalate g _teg ~ahth%; te is about 0.25-4.0:1,
preferably about 0.4-2.5:1, and nol® pre |y about 0.67-1.5:1.
Substantially free of anhydride I|i Ineans that said pol yesters show
decrease in nol ecul ar weight of le 30% and preferably |l ess than 10%
upon heating said polynmer at a tenperatuwre of about 280290C for five

m nutes. 15 The present invention also eﬁbonpasses thermally stable

copol yners cont ai ni ng segnents conprising resorcinol arylate polyester
chai n nmenbers nade by the present FoemhiadV and substantially free of
anhydride |inkages linking at least two ners of the copolyner chai n. Thus)

i n anot her Ofwhbieﬁxmba@wam%fthsa&@e&qmogw\éﬁ@hhmwﬁl Fdr&§R, feher mal 1y
st abl e copol yesters co ng,resorci.nol Lg ap ster chai n
renber s | R CBTIATS BRI Rk Bk ekt dkheroeg Bl e eftdhai n
menbers (so- tmhtedih the oftho posisisin'to beth eryges ptomsziltioughmoliey eisg Bwtstxdmlareg

Z”ESE an:l a: : )L‘orftérﬁﬁat@? %EIBMQUI Ghllf)‘l BloagEmclulle fB@ pedhypﬁlp% yB SR ]
ubstanti a 0 e |i nka érs show
decrease in ﬁB‘P’L roty latrh"éﬂtno(wl Hergt @ ?‘ﬁ%’r’(re @@}gtgéﬂ Bﬁ%f'@r‘%@%ﬁ’%@és t han 5%
upon heat i ngwithineetleyd being partieylachy praferredyasitahle hdogen 22@ips brethromeEheaC f or
five m nubesanmcﬂéeﬂmwmelfmw&o:@rﬁr@ﬂeﬂbryg) QQEBnQIr&ﬁxJéfe?a%W'Pt.& are

di scl osed in c owne 09/ 030, 076,
he di scl os PETSFOSFRPAG Seleht 6 2aRanEaoR 8} 4AE maRhretREs Liesdmanle t or
soft - bl ock aswoigteis ah@n%lbﬁt,ltuwdmsgmr@bmph&tms‘dwm wiggeont s of the polynmers are
made from non-aronati c nononer units. Such non-aromati ¢ nonomer 16 VWO

00169945 PCTI USOOtHelfadodifurther criprigdeemdining A lldapivak ctaignrdvia e knovvn to
I rrpar t f l EXI blactx(;[rynnxpurg %%l C%. ai){sph)a)fgecﬁm%eﬁl ﬁ %aplgl'c%f %6? 1o wﬁf)f:e Mers

i ncl ude thos g & I X v
Formul a 15 FoPWfﬁdelX/p [2It° @P%%rh&ﬁféi qn)(o‘é\h@ia]é-f ﬁnq’@“&ﬂfﬁciﬂ %W@@gwpéw ously
dleL l Ined) Z i Suitabll oaedl)&&tcoafpawfenwaﬁihesahuaté?aaﬁy&moﬁammnstquauel | Ehieu n
al kyl ene, oal kyl ene
ar oup,  and @ﬁ&ﬁﬁﬂnﬁ%ﬁgﬁgh@éﬁé*ﬁéﬁaﬁ v%ﬂtsgafmx?“fs%gf RBYE \her i n
Fornul a | X céwiary pinesinclugeiriedia Hnne,tdan%bd jtylamingp igsopropylethylamine; he est er
| i nkages of b, &&tmsmglpnpeﬁdﬂe,tunanaimemwomha c@ﬁtefnbﬁteﬂrtﬁ'ﬁﬁ@t i nvention
provi de g,co g _5 t o about
40 nol e 28 p%&%\[ﬂcﬁﬂ‘:l«h& e& F%%Lanw(sgc #QH%IW" d@?} "about 5 to
about 20 nol glpﬁ@hg@nﬁucgps N—ethylpxpendme methylplpendme and

isopropylpiperidine, N-C,-C¢-morpholines, such as N-ethylmorpholine and N-

isopropyl-morpholine, N-C-Cs-dihydroindoles, N-C,-Cs-dihydroisoindoles, N-C,-
Cs-tetrahydroquinolines, N-C;-Cs-tetrahydroisoquinolines, N-C,-Cq-benzo-

25 morpholines, 1-azabicyclo-[3.3.0]-octane, quinuclidine, N-C;-Cg-alkyl-2-azabicyclo-
[2.2.1]-octanes, N-C-C¢-alkyl-2-azabicyclo-[3.3.1]-nonanes, and N-C;-Cg-alkyl-3-
azabicyclo-[3.3.1]-nonanes, N,N,N’,N'-tetraalkylalkylene-diamines, including
N,N,N’N-tetraethyl-1,6-hexanediamine. Particularly preferred tertiary amines are
triethylamine and N-ethylpiperidine.



WO 00/ 69945 PCT/ US00/ 12516 being particularly preferred. Another enbodi nent
provi des a conposition wherein R2 represents C3.,4 straight chain al kyl ene,
or C5.6 cycloalk lene) with a preferred corrp05|t|on bei n in R2
represents VE% ’63¥4§t rai ght-chain al kyl ene or Cé6cycl oal kyl g%cglr)ﬁﬁgwﬁﬁea VI
represents an aronatic dicarboxylic acid residue. The 5 divalent aromatic
radical Z in Formula VIII may be derived format |east one of the suitable

di carboxylic aCIdw&alzm@mﬁswil@fsdsr@eﬁkMfﬁieriém Qmifd o, fleRsAR Y at | east
one of 1, 3- phen | ene

na referred
embodi ment s Z2COFIP %cspr%ﬁcgtlagﬁg‘?taelg%v&h?{ (llfz)tonlé)l'@8 ghﬁé‘%rgtilyy}ﬁggﬁ%l ne. In
preferred ent%dnmpt%erdﬂyé@pfbmbs%mmhprafembw § uf 4 mpled® lbasedann nmenbers n
in Formula | tbt§l rASlCamokint &fa%fdedhl&ﬂe gema& y&ssc%rnﬁooe&%abﬂwgwe RAaflgpO!

aryl ate cgal h (r%oers are se .conp 5‘%{ ro? out 45 mole %
sebacat e Fhesat taqnﬁmf‘@"ﬁdf P& e”ha‘ﬁ eigE'EH"ﬁ @‘%F@F’@?P 8%copol yest er
cont ai ni ng r eddition nftrhcaalqucb'hd: ecid tighloridetolyesorcinad moiety. dwamthey iembodiegatr ci nol

i sopht hal at e a%fhcfneo‘f%csen ke chtlbk i bl:glmmeg 8f thé ?éabt@onbﬁ.h RjoR- °- 1. 5

and 9.5:0.5. I'n e erre roc referred copolyestér 1s 15
prepared usi ﬁbadéié% YIeds %I"é1 ‘W"é’éﬁ‘ﬁ?’gﬁf ylig acigids ‘1"58&?1 ﬁ%fF‘B?’i chl ori de.
I n anot her ofmdi¢tg. letholiteremttodinteat the egiewit of anyctattiagrantioeinitidly prastrer mal | y

Elt abLe bllgckt\mﬂeiov&ﬁ%rﬁymp éféfrsﬁrmbwm »\E%Rféﬂoﬂpio Wl ate- tcont '?’Ih ni ng
ock segnen c na i c,carbon nts e
segnent s conﬁf‘if%rial?*é?ﬁpg’s@f’gﬁ(ﬁgli to %tgt%%&ﬂpﬂwﬁ%%%"g’hf%ﬁ B‘P}Eggﬁgdﬁ’yrrer s are
subst ant i al | pba® 0f3rwief dfasedimtdial ateingi nkages. Substantially free of
anhydride |inkages neans that the copol yestercarbonates show decrease in

nmol ecul ar wei ght  ghitdbsSqualefary dii¥omogl s@ltseﬁm h@pﬁmﬁmﬁ@alﬁ%ﬂdpon heat i ng
said copol ye%t)ga%ﬁ%[ bon m%m %altgl cﬁ;ﬁpﬁglﬁbg%l sg has gt hgfos 099qu Orr%tnljxfy

nunut es. Rel af CO (0] er car es are e
owned, cdﬁpeman@ylapvmon@m ¢P6¢ﬂd5enetra1rowt§amrowqrabr<9m9e t@mrwlﬁmm of 25

which is i ncahmﬂa@wﬂbmynahﬂf@rm&enﬁw firabutyliimbhigichiciiae) yest er car bonat es

i ncl ude thos I Si car bonat e bl ocks,
typically as??ﬁm{)utgaﬂ% &ﬁ&%# a%??&l\}lldnb%ﬁan%%‘ gmhgr ‘e as previously
defi ned, ~and brquitgethxlmn@aswwﬁ@rﬂlﬁ«b&n@ﬂm&ﬂgmom%raFbland% WO 001 69945
PCT/ US00/ 125h@oc@lﬁctﬂll@rﬁno@iuﬁ&t@nde&et@xmeth@lbbnﬂhnmlmuﬁﬁrcméhae X The arylate

bl ocks h%e egﬁﬂ‘f@’q @&PHQMI&#&%: 89“ AAmdS hgd by m of at |east

about 4, pre east about re pre era y'at | east about 20
and 5 no$t phlardiishylmmesiym bromids, cetylrimehylammopigmdremaidec car bonat e bl ocks)
represent ed bytylrethyargosiomlbromide, N-¢asflip@idiitm tAlbrife, N-rRuAbpyidifiuth east about

20 and nost Ll ocks may be

such as to p?oo\%géﬂéh%ag@ﬁﬁmmbﬁﬁem&%w ;snlurtlgwlﬁ%CEroportl on of

aryl ate bl ole%’“leﬁmF%W"cﬂﬁ“’tld UAbtifhtmest l'tﬁ'c%cloﬂl\kyb‘éﬁé’r"a}“m ¢heideont ent  of

aryl ate l:zlsocl(tsbmeﬁmpfle'foemaabIADmBNt%mN%,%’NyNVpnguhm(yllﬂpmdmegwe preferably

about 50-95% Q,y F'L"S?A‘tgﬂe“gbd@c] g Bleed gqmgggl terephthalate i s
Formi c acl ci

illustrated in car residues in the arylate
bl ocks may béﬂtféB‘f'V]PE?fPPﬁ‘"é‘l‘ﬁ’QW“%PF%FEPW&]QP%W}H"F‘E chleride.r esi due, ~ as

defined her etrvaydoceadecylphusptioniuen lrbmixs] eahphenylpleaplivniun bromddd, d r esi dues,
i ncl udi ng th %&Etﬁ?ﬂh(} hR ‘Z’*‘erregé %ﬁﬁ&bﬁﬁmsﬁm“% fRmids0-cal led 15

sof t - bl gck™ .S zero and the aryl ate
bl ocks cdflp rF%‘él beéFPhBWN“E‘ bremyde, hexpalkyguagisdinivedalidesm a i xture of iso-
and ter epht hatxiaethglgiahidisismohéside,vang tles liket dnd mimtuses them¢dfo of i sopht hal ate to
terephthal ate is about 0.254.0:1, preferably about 0.4-2.5:1, and nore

preferably about @rg@ﬂﬂ:l‘oﬁerﬂts sdb&aﬁtmy@xhﬁ@dame mx @%ﬁinelubé %kéwma%ia RS is
i ndependent | i cal

a . di val ent C radi

conpri ses at Yelsseg’g'f a%’l’ﬁlggl |%§78?‘£E{§f°§ B e a&’%‘rzg‘ﬁ’a%’ @ ﬁ&?d? 3’8§FB J and at
| east about 88 repstiereeandisions. Soitabde erganieisadesntsinclie dichderpmeibang, he pol ymer are
ar omat i ¢39r gafthfordetiiena) tetraRbroeitand ah RATBmt, NS GeklorREMar, tdMak ! Glend! | CYCl i C,
or aromatic radicals. Suitable RS radicals include n}phenylene
p- phenyl ene, 4, 4' bi phenyl ene, 4,4'-bi (3, 5-di nethyl)-phenyl ene)

2-bis(4-pheny|ene)propane, 6,6' 25
(3,3,3,3 -tetranethyl-1,1"-spirobi[1Hindan]) and simlar radicals such as
t hose which correspond to the di hydroxytosubstituted aromatic hydrocarbons
di scl osed by nanme or fornula (generic or specific) in U S. Patent
4,217,438, which is incorporated herein by reference.




19 WO 00/ 6994S PCT/ US00/ 12516 More preferably, each RS is an aromatic
organic radical and still nore preferably a radical of Fornula XI A - Y- AZ
5 Fornul a in each AL and AZ is a nonocyclic dival adi cal
and Y is aﬁ??@%?%g radi cal in which one or two carbon at g?r'}smg@égsrlgte A
and AZ. The free valence bonds in Forrmula XI are usually in the nmeta or
para positions of A and A2 in relation to Y. Conpounds in which R5 has
Fornul a Xl atimethylpénzers, shlorphenzeus, otdichlorgbenadoe, o rixewgsttheredfeAt er m

" bi sphenol " egpesiaNP pichdRfed ¥8196ht MediStibrofethd@si gnat e the di hydroxy-substituted
aromati ¢ hydrocarbons. It should be understood, however, that non-bi sphenol

conpounds of thisgt. al so b l.oyed as appropri.ate. |.n Forrmula X,
A and AZ typical F&’/‘)(“%g?p‘ir@%%%y 1%%c51§S§EI%F§ secamBﬂ%ena?&Eﬁtg: %?mﬁ%‘ybﬁﬁcé‘?i tuted
derivatives udivhlogides derivedifemandneeyclia pwidties) @raferalfly ieophthaloplrdighldraieng al kyl ,

al kenyl') and (adrangsy] GRATHUE bk Aiktire® bOSdpAtaloy B biithalb Adidhiziakd, gpe

radi cal s are rpref?rreld. Bot. h Al] nddA% an e, referably,pn-phenyl ene) although
both may be §OTURORIRS pPEHe P uame deely dicabRaiysitaiditndéng of her

p- phenyl ene. diphenyiethergliqagporyliki asid dichiorides ansinaphthalemrididartonglicacid wo at ons,

separ a: e A/lx IcAIBridl, pheteratlySaphtRilGiel 26LdRABERYIFFRBI dichlRIMR; br'trdinbliu@fe at om
separ at es

romAZ2. lllustrative radicals of this . type arge - -5, -SO
or sersy mehpPEaTTe ArsRile e ik R st oS, B rbf e
met hyl end0 edieptbenyic dcishiehderideicamprises mivipees of Ispphéhaloyl eyd/brtamsrlythildgne,
cycl opent adegjthiofigeseas twgduzdm@&@&h irfEsRuladdiamant yl i dene) and |i ke radical s.
25 Gem al kyl ene (commonly known as "al kyl i dene") radicals are preferred.
Al so included, however) are uns&@ urated radicals. For reasons of
avail abi ity and particul ar suifhbility forgthe purposes of this invention,
the preferred bisphenol is 2CPbi& yaroxypghenyl ) propane (bi sphenol - A or
BPA), in which Y is isopropylideneland Al_an;d_az are each p-phenyl ene.
Dependi ng upon the nol ar excess of gesorginol 30 noiety present in the
reaction m xture) RS in the carbonat ocks may at |east partially
conprise resorcinol nmoiety. In other words, in sonme enbodi nents of the 20
WO 00/ 69945 PCTNS00/ 12516 i nventi geprmarabgnat e bl ocks of Fornula X may
conprise a resorcinol noiety in conbination with at |east one other

di hydr oxy- S“%ﬁk}rto%?ﬁl o?ﬁs8gﬁ5&§y1'l¥&'Ee?&p%[h%%dial%&é%@ e IpPds@ftim and .

mul ti bl ock copol'yestercarponates are enconpassed 1n at.yhe présent invention.
The cheniléal esmerirbypéfoned ambedimerss the diarorylG avid dighlprides gemprsear y| at e chai n
menbers and lliiates of Rophthaloyh gndetpphthalogladidideritdedn 6wl ratrdiesophdiElgylconpri se

Mol st P "o PkrcbthaB) ERRGL o BHGIBERIESBoR b AR MbERREMY | © BC
16¢-1

resi due of an noi ety and an an organi c” carbonate
noiety, for @& 'a%l-typi cally illustrated in Fornmula XlIl) wherein Rs is
as previously defined 10 O- (Cl' G O R-- Ow

The pH of the reaction mixture is maintained between about 3 and about 8.5,

20  and preferably between about 5 and about 8, throughout addition of the at least one
dicarboxylic acid dichloride to the at least one resorcinol moiety. Suitable reagents to
maintain the pH include alkali metal hydroxides, alkaline earth hydroxides, and
alkaline earth oxides. Preferred reagents are potassium hydroxide and sodium
hydroxide. A particularly preferred reagent is sodium hydroxide. The reagent to

25  maintain pH may be included in the reaction mixture in any convenient form.
Preferably, said reagent is added to the reaction mixture as an aqueous solution
simultaneously with the at least one dicarboxylic acid dichloride.

The temperature of the reaction mixture may be any convenient temperature
that provides a rapid reaction rate and a resorcinol arylate-containing polymer

11



Formula XIl1 and (b) a carbonate |inkage between a di phenol residue of a
resorcinol arylate noiety and a --EC=0}-O npiety of an organic carbonate

nmoi ety as beg 15 Formula Xi11) wherein R and n are agcpufR¥aiis! Y
defined O ?19688\1_769%4} oRn Formula XIlIl The presence of a significant

proportion of ester |inkages of the type (a) may result in undesirable
color formation in the copol yestercarbonates. Al though the 20 invention is

not |imted Rybstdi@RlMreeldf ahtfydRge liugst. Eblenie trhpetvired irlchfik thdRt fremanp! )
when RS in Fo mgl@oéll |§ﬂ£.| sgh.enofl A %nd t he o et @ggf Foa%a X'l

under goes Fr ia%%uf SF raihg Briling Pat o1l WRFSFSHUG Folynb midwe wgderthe of

| i ght - exposuraactidncoaditipns. by & prdfeent eribedimentithecreantipn isyresfosnahat lenat e i s
SUbST antial | ?ﬁﬁﬁﬁ?éihﬁb&dh@&rgﬁqi@io]venl/ft%ﬁ&g&éarﬁ%lmlp%)é&?;%ﬁ aFILbl Oﬁk q
copol yner _w a carbpnate | i pkage between résorcjinql .aryl ate bl ock and an
o bant o car botEraprS iR FrbbRRER e IFiER ARG e o g o of

copol yest er edichloramethang. subst anti ally conprised of a triblock

car bonat e- est er-carbonate copol yner with carbonate |inkages between the

ngSOIr cinol aryl at Eh&bﬁﬁ!ﬁoﬁﬂﬁn@ﬁr@@ﬂi@d aﬂmﬂnerggé@s QMF!t@G\K%action mixture

pol yest er car bonat es .\ : e |i e_hetween a
thermal |y st ésnﬁl?%&]_‘érg%tpauﬁ{&? ﬁ%}?hﬁ%g@veg?glg ﬁﬁé]nrg&%]m%or_‘ggﬁ@cg%rc%%uff‘e bl ock
are typi cal | yaigstoirhiameptiq 9H? iscseiradlerfe|thas hydrakysis ebsrich¢Monids &oupgdner s

pr ePar egllby hﬂﬂﬂﬁ@'&ih&d sOthat Me:1dophifs lshidhs Pheholio Biidibr Phegbxade thopisd | Ionehand
preferably two roxy-ter S.Sites b r cally have
wei ght avera recscn% Oe%ﬂ(%(gﬁrﬁ\xgdgﬁkmg*s agﬁ%dlﬂ%@fglf%gﬁ%%@(g ¢ uf?nﬁé?%%gfe and nore
preferably afgetionignditions; Sheigtdmobn amownt ofrprid ehleride aseups ireludes the at

copol yest er c pafi@hatiRarboBWicheid@iichpaidehnbYiny RoRd-tdrboxdt deid eBlofiad dhain-

aryl at e- cont ai nj | i Y i . ) - I.n= St opper, and

at | east one ydroxysupbstituted aromatic hydrocarbon 1 n tRe“presence of a
?taPélcrr]sgan(a athrg%g en’é"&i@o {lf&sagﬁlﬁ %ﬁgtd aﬁérlﬁode%?&cﬁ{&ﬁ aBentd

cat al yst 18ucWhigh maytbeusgdaThe total gejan amoynt of ghapalis grours ingludes wepercinol

veat her abi | i ngietigg aﬂfﬁﬁy&héhoqitiﬂﬁdl}cbﬁﬁlﬁfsidpba’s aiid Snyafit brasuDphenblic pol yner s

conprising r 0 i nvention are

attribut abl e?ﬁﬁ{h‘f+£%tet?%*c?2%%%§f 8 oo B TRE otk Aol

phot ocheni caBioyps dvielagidmhiosige groypy is RErderably abgut 45yl el MddBNE to yi el d

o- hydr oxybengrephampitu2mi2etli es or anal ogs thereof which serve as

stabilizers to UV radiation. Mre particularly, at least a portion of

resorcingh aryl atfh NolURSIRabehe dF aBRRAREE RJUTIE RhkARIRIbRing €l d chain
menbers wth at | ea& ..one @ldr}oxéongr pup ortho. E]‘ﬁt . eaﬁ,tf opFe ket one group.
Such rear r anfRIEPIEHR A1 HUGRQfSRT U legs atbaKyliF a5t BRHESHIBHGARt ype chai n
menber s conpresacing! rosietyovill nypically depend upar the exacysteichiometic aationafi eti es O - C
[ OH C25 O Fupiii@and dNe ghount YEHY B HOwel B bother vari&iss. PolRxamp a2 XV O C
if a sufficient molar excess of total phenolic groups is present, anhydride linkages are
25  often found to be absent. Often a molar excess of at least about 1% and preferably at
least about 3% of total amount of phenolic groups over total amount of acid chloride
groups may suffice to eliminate anhydride linkages under the reaction conditions.
When anhydride linkages may be present, it is often desirable that the final pH be
greater than 7 so that nucleophiles such as phenolic, phenoxide and/or hydroxide may
30  be present to destroy any adventitious anhydride linkages. Therefore, in one of its
aspects the method of the invention may further comprise the step of adjusting the pH
of the reaction mixture to between 7 and 12, preferably to between 8 and 12, and
more preferably to between 8.5 and 12, following complete addition of the at least

one dicarboxylic acid dichloride to the at least one resorcinol moiety. The pH may be

12



5 Formul a XVI PCT/US00/ 12516 wherein R and n are as previously defined. The
0- hydroxy- benzophenone-type chain nenbers resulting fromrearrangenent of
resorcinol arylate chain nmenbers can be present in resorcj g | at e

pol yest er s“%%"??fsr esorcinol arylate pol yestercontaini ng %%oy/ﬁé?é,

i ncl udi ng resorcinol aryl ate-contai ning copol yest ercarbonates 10 and
resorci nol aryl ate-contai ni ng copol yesters contai ning soft-blocks. It is

al so cont enph@h@ed byary toh AMHE o8 préferaBlly ufsihglaﬁm%_%ué bdst'sichated in

Formul as Xl V) M%aﬁd >?l/| w.@c synt hesi s and polynerization of appropriate

nononers in BBR "and copol yners by the nethod of the present
i nvention. In one enbodi nent the present invention provides thermally

st abl e pol yest er sProyiled $iedingbpH of e resetinn mixturaisgreatss thapds themsettwdmbr i si ng
structural UgletifivenGos Ra¢ Rirfer gk telses of &dma?ﬂmﬂa\ﬁiomﬂtﬁie ForlatindT0! ar

" apr esent Sd BYTFSRARE R GoRRELE My AR ot it s shodld 0y B g
preferably fpresemitheneggsary stoting ime wald dend Tpam rpasitgreenfiguatibnessimet y ner s
conpri sing t besmdty, Yirfih 2R tenfepinst, todal RIvsh@idtumd) oBhiasiveht volldle) menbers
may al so be enpl.ayed as at heyabj |l i ty-inproving. additives in blends with
at | east onea@%ﬁg © FSFTATEHOn. g{‘)&‘?:c} %h?réa%%g'JBé?%%Hﬁ?B?s% NeCERES™M01 69945
PCTNS00/ 1251 etitting timierinfssentiapinstantaneous derl expmpledvithixGsepondsof pHst er s,

pol yet herpn d&astme o RB&RY!, 236mRighRY SdveAiibud dstyidiadinakydWés preash & €d

bl ends are discl os in co nl.y owned opendi ng application Serial No.
00/ 15, a77, PR ST chasur et BPorE i A stacheR Falobrithe AR e at i of 1
The pol ycar babmt 8 sningtes, hed pretgrad!ca iqpotabpitdrmingfes miag be reguited. &y thise, for the
nost part) shfcbdhutlbophRbe sibhak phdnol§, phedxide dhier FRGQEA IRy BhRCkse Of the

bl ock copol yest ercar bog?art e as glescrl beqypgre .‘g(abov th l))ll sephe[,nol - A hono-
and copol ycafbSHueomRisiely AnY gavsaTHaps gD P?'é _agﬁo%élﬁag\ysbegr &°MY | ust r at ed
by poly(al kyl ene di carboxyl ates)) especially pol yethyl ene terephthal ate)
(hereinaflfer 10 soOhisast epacChansstoppsr edsotefred o spopiipas hereinafier asrapping

t er epht hal at ggen()hifdyailsvtfetpeeseanmtie mettoddmd icgmpdsittbns BBthe invepidny &t r i met hyl ene

t ht hal at ' i ' " PIT t hyl
napht hal at o) PRea Audlfe biTEsst SERLAREpHES GBY PHhs meldulas ARG 1Y) 21
napht hal at e) PPiEeEsomETisag reserringl pevlateRalyesieachain mpmkers,)thus providing

pol y( cycl oheyslpaei wih batolled mbRrplluhadiglitand favotaple pyadessabitian Edpioatynanol 15

- et hyl | naf t ' ian "PETGR'), and
oty ( 1 addc IAERE bR Bofaer 1 HlsEd e G rSGERD! TSR Rhméin g "
sonet i mes de&ayied Whavereagtive endrgrouBsion Byrther %Ppb%’rlﬂy('-aﬁ;l&'}q absence pbshal- oat es) |

wi th pol yet hytoppee rdsercphinyRteadonjairinglpdlamyr(iayibduithyd wegin sonsiphbhal at e) bei ng

preferred. S I 14: 1, pol ynmers
conprising 2 ?%%%f%%gﬁﬁg%@g% Sé,[%ﬁ[g’lss?gehr(:hg%g}cﬁgﬁg%gﬁogrgg@l?% lé(;l_jopol yners
conpri se, i nMEYEQUIre MetREeSERE of FygiivecEne B dyricallyinydioxyandpe gsereigolsuch as
i sopht haksit e atud polydseet eqphichal Alchain-Foppa opxylb @sleast otasimomd-pienuiid ch fi nd

use in the i i i g t hel | are wel |
noun' i 1t heC 2 gbtidd, FURBELB0e AR Ak MIORBL G iy bR REC TEE A, 20 % a1,
3,169, 121; 3ths@yleast pne ohaymsioppegmiay by prssqp s quantties 05685 ty1Gmgleh7: o5
4,487, 896; abgbed o H8010ind] mGisti¢saiblthe caskobftrhano-ghenolivenmpourcks andbdsedorpol yner s
and copol Yehq ARl e AUTRER 51Ok SLIGTR haBRhbfK-Compounds. - such
as polystérene, I.ncluding syndiotactic polystyrene, and copol yners of

al kenyi aPBmathlerofdmaEinds with ethyl enically unsaturated nitriles, such as
acrylonitrile and nmethacrylonitrile; dienes, 30 such as butadi ene and

i soprene; and/or 3Swbleimongephemdicsompourtds & lude monogyetiy pbenels, Sickse | att er

copol yners iEHénHH@JCQ?al]QF%uﬁ@i%té’d g«r}h&l&j p-&mpRet of WeretiaVy-809) pHRAS, ASA

(acrylonitri]e:-styrene-z | acr te) copal yners, |n.anqgther. enbodi ment
the inventio ycgmyo%kgg;@g%peéﬁﬁgx ‘ptﬁéWh%%éXSa‘ﬁWB\”%‘ﬁB‘ﬁy 5 conpri sing
thermal |y st subisdtuted pbensisiotlude hbsetwithohrhnohed efraircalkylsubstitdeatshagiag 8 ta/fD

001 69945 PCT/ US00/ 12516 with at | east two other polyners. Said at |east two
ot her polymers may conprise mscible) inmscible, and conpatibilized bl ends
i ncluding, but not limted to, PC/ ABS, PC/ ASA, PC/ PBT, PC PET,

PC/ pol yet heri m de, pol yester/pol yetherim de) pol yphenyl ene

et her/ pol ystyrene, pol yphenyl ene et her{gol yam de, and pol yphenyl ene 5

et her/ pol yester. The bl end conpositions of the invention may be prepared by
such conventional operations as solvent blending and nelt blending. A
particularly preferred nethod for blend preparation is nelt blending such
as by extrusion. The blends may additionally contain art-recogni zed

addi tives including pignents, dyes, 10 inpact nodifiers) LTV screeners,
flame retardants) fillers, stabilizers, flow aids) ester interchange

- . o o o o a2 o o 2T ~  a 1



15 menbers in such blends are determ ned chiefly by the resulting
proportions of arylate blocks, which nost often conprise the active
weat her abi | roving entities, typical proportions prgvitofigsaPout
10- 50% by V\d/'eé%%d?ﬁgf aryl ate bl ocks in the blend. In bl enc]s ere sone
degree of inconpatibility nmay exist between the pol ynmers conpri sing
resorcinol arylate pol yester chain nenbers of the Inventi on and the 20

pol ycar bonat %ﬁborpabaﬁ@%aaamy% witfl b @7 Rpégwrrsme emr&% N nd be
conbi ned) sai Een s ar S_not ns ent ver
transpar ent [BEH; ?Oﬁﬁvscﬂgfc@gqg "gg Y ﬁ%ﬁ gtad]% Wﬁ@“tbﬁé‘meéﬁg}bﬁusﬁf t he
aryl at e bl oclfa mondpkenptit Idl’ve:m:emrzpcapepmggngemsmreﬂened Sach/taatippupds yest er
chai n member *T’nclu-[ilae4 QIbQ@rEJteH = | no?ﬁhcﬁ egarm t‘ﬁa derfVafiveds ﬂ'gf s%il{:%at chel I ent.

25 Conposi tions conprising r s at e yester ¢ rs made
by the rreﬁhoamapesr%o.qﬂwﬁ?ﬁéﬁcn%ﬁﬁ%ﬂm m?a%enéqawf(? BYHFORYAYwer col or)
both before aatoafazeles dndaheirderivatdes 2s@ryproxhagl)1¢, Atriadineandabdit | ons nade by

mel t met hodsy gﬁ\ml%sf ?rﬁfl e égﬁk&%@q ﬁ&%l?@k&%&%ﬁtmﬁ@c@m&%{p@éﬂ or art.

In particular) nelt e resorclinol aryla poI yester
with tan to @&rhbeppl Pl?:?P°er/\/Fﬁqrés°E‘H%° | mqoeksizodt® j nterfacial net hod

provi des very Iightly colored or essentially colorless polyester. The
present conposi t i Swikbleemorigecartaxsplid avid,chlargesnalygt noaacydivs mosepeci al | y those
i nvol vi anOumearyuu%ad%m@naésor@ges benRél1 BRIBAEe, oyl rrkrrauss%hai Byt O

th T tti to th
bRt U AR b B B G ro?r&rééz%‘wtﬁ{ and
col orl ess, anilondsy ciphiareeyl blelords; Hapdichidebeay! chivDidg (4ngd IQABIrRUTIISO0/ 12516
substitutes {akcRAt Mﬁé‘l{obﬁﬂﬁkﬂ& dcﬂi dhrteldfcalaﬁdhcaatm@an@é arrhryam&aoam&m@ sheet

mat eri al when t her.abi | er _.ennhodi nent

t he present P’Ffl/‘%h% ﬁ‘%@ﬁ’@? |a§8§“’ﬁtﬁfcts XT ‘5‘9%‘%°Y§r°tﬁ"§|!’81§°¥§8}&6}‘1"8 cﬁ‘a’ogﬁkcubst rate
| ayer confri séidghlatiddseBretchinmides ¢fatiptatic ammpearpratylioresids withewmio22tcadopol yrrer )
cel | ul osi ¢ Maofisiafdl alsoSuRstts. FaRdtRAAIEZE] emoxr&ts al aliphat xﬂbndc%&ky]férh‘é‘ndfroat' ng

| th t |
compri i ng- r BRI e BP0 ERTRY Tha, SreliBeble sEbd oty Tee o
anhydri de | i pilengéamites kiclide aronoaygha, mom ChbrC§0mfathrﬁ@Cfp@ﬂ phemyl chai n.

Opti onal I'y) &maoreﬂnheel ayﬁrsuasruwt@dﬁﬁnymmoidfbﬁm prca [prefyian tnterlayer, for

| te | d
Cher mal 1 30t PR gBroRnEdTHGrRAG AP riRie iy et are Layerand any

invention include) but are not limted to, those whi ch conprise a substrate
layer and a coat | Agh#iBryepPPELanhs smtinsdiesether with Hiedesoigahaioictiensar bahi ch
conpri se a stdisdineallie tHeaymtionbt dicabaxyh¢ hdid dichlpddespdr canbéeladdedtamk] y st abl e
pol ymer on epgly; 5 §tu?éc g&?b&dﬁ&%ﬁ%gﬁkfeo%%r?éae ﬁ%n%&%%x%}ﬁ!t {?Eh conprise a

substrate | ayer  an one a er of sal enrral I y st abl e
pol ymer w t hcﬁ?“qeéé%qlordﬁ@oi‘qwce?‘iogf)ﬁ?s %%P%@é‘ﬁc%?"kﬁ}%ﬂefsaﬂ‘éy pEgyREFTerahly

coating RAayeintrodurgd ioptthed wiytedicarbyxyiie atid divhpaidenThesa dhabi- sumpyers:cmtamon an
addi tive, fope &M the &a&ﬂln%%"re AN ngcﬁﬁl n%}xbﬁ/ﬁ‘xc @mﬁéés%hdéh&%ﬂx)ﬂﬁ ARt al

flake. If desired, an overla over the coatlng |ayer of
thermal |y stBPagRsyyeasted spbs ane%%w%mm%wfaéewr SSMBRHNGS acuised ch
resi stance. dshhaintspperasthey ayde addd te drtréacgon misture diiringthe raattion, si, abl e
pol ymer,  and,gRy,dBker! ﬁe)f&@ﬁxechﬂﬁﬁﬁ%@%'r%u&@%@&r&u@és%r&?ﬁcﬁfnﬁﬁé}?Lary in

conti guous superposed cont % one .anot h e, context of the
present ?Phve¥fts gHorde ‘%916‘&1@ Heh YK re T BYce KsercinphAr Ui CPMEIN gy er conpri si ng
a thermal | y peaindenspeloy nlgomeongye pepargd, tiksnatheinsaipparrmydyeieaabpailt yeailgr chai n
menbers wil | p@ledPinishiall UBuROlY/ATE EorftdBY dIbRer Mol Reygrt> benzophenone or
anal ogous chal n nenbers resuI t| ng fromFries rearrange nt of said
resorcinol aryl ate dsur e of, said
coating |ayer to IW‘P‘?E emb?d‘ tIhF er%f'oﬂr"g% er?&‘gp%aﬁ%gle 'R bﬂ'&ﬂ#ﬁ?‘e%%npr. si ng
o- hydr oxybenensiinsbing agant awglaagmfgnqmarlmrhmhtrefﬂsctmmllcanbexxdw acldat si de or
sides of said coating |ayer exposed to IJV-light and will overlay in a
conti guous superposed | ayer 30 or |ayers that polynmer conprising
unrearranged resorcinol arylate chain nenbers. If it is worn away or

ot herwi se renoved, polyner conprising o-hydroxybenzophenone or anal ogous
chain nenbers is capable of regenerating or renewing itself fromthe
resorcinol arylate-containing |layer or layers, thus providing continuous
protection for any UV-light sensitive |ayers. 26 WO 001 69945

PCT/ US00/ 12516 The nmultilayer articles typically have outstanding initial
gl oss, inproved initial color, weatherability, inmpact strength, and

resi stance to organic solvents encountered in their final applications.
Sald artlcles my aI so be recyclable by reason of the corrpatlblllty of t he

. o o - ey e Y b1 o, =



The pol ycarbonate substrate may al so be a copol yestercarbonate (other than
t hat copol yestercarbonate enpl oyed for the coating |ayer as defined

her ei nafte %y copol yners typically conprise, in addijd bR2side
organi c car Tt %@umts ester 20 units such as isophthal % an@? or
terepht hal ate. The copol yest er carbonates which find use in the instant

i nvention and the nethods for their preparation are well known in the art

as di scl osed chibridd &id/@xafiRtthaldrhighBafuadionMghend. S12Q badhinga 7§e§§éﬁ€21 g
an

3 207,814; 4.1 3 8,5

2 506, 065, PHICHkehEAn grrE bty Be Beed it iRy O0F 1L Bk % sson o
poI yet hyl ene dizgrborylispisidwictdordes oprsboy¢inolmajetiop lussderespact py. tﬁa:htalule) )
pol y(trimet hlﬁaﬁ&ﬁn% sge%&hﬁaadear&)exmmé x&ﬁlhmloﬁmeorm?gnhﬁ &a&cﬁ&ﬁa aci®o! y(butyl ene

napht hal ate | ohexanedj met.han
Dy o i ket SR aF G R AR U, B i BeBb5ad 33704~
pol y( 1, 4cycl berexpimadneretrasarbok ylic aidtetrinbicande.dl taﬁbxanl}thaiexe)tetrﬁmbbaﬁice

addi tion pol w&r&ensaahsaa@s drﬁmmdaeldh@cemloﬁad aﬁ@&ﬁbr){dﬁ%ﬁil%rﬁi ghatic 30

ol ypr opy| endhengis s phigieGE gk S SBEISL A e 39&3&9@5&}? RpEReEne
chl oride), pdl6ydiinathlyl- 2H{ﬁdnr(dél)ydmpml'y(nd)-hgntilMehé,Sfthtié-thvdm)ﬁyphpmylyv| nyl

ggret ?.t g) 10 POlbé’ﬂéleEB’ h,181- ﬁpml.,)dm)@aﬂ.aﬁé %J%Wan@lt'ﬁ 4.8 drb%)&&ﬁ e 1;}%%41,% le),
(rre%/h) acrpyl A %f‘g‘? aﬁiaﬁyﬂwmw ?%F&?'&?i‘%l? "BOPANe abés'bol y(met hyl
met hacryl at ehydroBighriylisopropyl sphiepoietetrad4-hudrioryppireyl bmethawe, 26rpe(ids such as

po: ystyre][lesh ydrB£y-5 ey 15ARE]- ain@&ﬂyl hédel, LSMyBRR]yp hﬁhﬁ)ﬁlr@ﬁer[] ed addi H o

pol ymers for es are nes. an e so-calle

ABS and ASA 6@36% %B%Wﬂpﬁrﬁ %‘i‘%{%&f}ﬂx@ﬁ%‘} &%?ﬁ' ’g‘ "éell'é?g?’orrerl c

st yr ene- d8r yll grhis- E(ﬁl@lbywmmnwrgm@bﬂl -ehzene- Blreneliabrenching agettagay pol yrer  of
but adi ene anghilided fﬁﬁrmlhah@resareﬁsﬁﬁéiw&lesﬂcﬁmlﬁor% bRdR¢hifRf agengs f Or egoi ng
pol ymers may al $9 be e ‘% % sug t@t.@s. Typi cal bl ends include, but

are not |im (&Y FH‘““E‘H &0 gﬁ'b?”i“giaﬂ RBS) PC/ ASA, PC/ PBT) PC/ PET)

PC/ pol yet heri m de, PC pol ysul fone, polyester/polyetherimade) 10

PMMA acryl i ¢ rubbBer somelepplicenignssned asdorsopplymesiopnatins thesssqrpinelasylatae

Iet her pol yani d@n@ﬁm@@bwaﬁemy eamh nemerunp@fcyesssequem%rb&@ygkpst heotketbst r gtg
ayer nma |nco orat t her o cribe

pol ycar b%ﬂat gs' ﬁ?ﬁif%“r dn ﬁ}c pmd%cn npqugsorC%}(ﬁ)%yYa@éoslyes ﬁ’ SR %@ f r glgr?]stl tute

t he maj or pr opwrallyba lsplﬂéqdeftﬁn SUH*F@“SE%Q"P@E 2] anagherrembpdtm@t afithei | ayer

articles of iﬂbx&xdnﬂﬁ@ﬁhér@xﬂol@xlal@lcSﬁtaﬁx&ngblEﬁﬁdrSSBre@dvel'eﬁ&ﬁim meeeaea‘iorany

thernoset pol ReScltl)Ich, l;nc?ho @eﬁ%o&g téﬂﬁ%& s%cH ﬁ Il; E%ﬁ ang'%la clud ut are

’5 dér

not limted *hose rrve POXYS, it ur at ed
pol yest ers, 8ichlstops prraciifieption oéfépmté@ oapmc WﬁhéFRbe‘?fe\‘WF‘Hehyde)
novol acs 251 esutj&sing the HiRiued wildeR, ligdldphassiepantidi Washingethe ofganic palrgde,

ur eaf or rmal dew{ QVatj? H&gﬁ%’ﬁi&?&&&‘ﬂ@ﬁ as F%&%ﬁﬁ%i‘&y&ﬁ;%s ﬁéac Al I socyanates.

In one 20 enbo i ment mer substrate
further conpPiesiPiating tyaisual methods prsh 3 Birerghitieatmeny igh wassaewr%zssolvsutt not
limted to, pRrtippitnwianeorekiaple, mahanohetihanadtoisopehpinddakolaingithne)

pol yet heri mi . lymer is typically

conbi ned w tﬂe‘g?lﬁgéﬁggwﬁﬁ%ﬁ@d&mﬁq&%ﬁ #%rafagogvﬁﬁgng of said thernoset. 25
I n one enpodi nent_of .the inventi t her no jc or thernoset substrate

| ayer a9 noor ol daied iyt R GRiep ByrermoT AR iR BYeTDioq R oe TG 831 r ot | ve
ext endi ng anthepesseritamethadgfufthdr icemprisingitic pddjiemofs redusingheenti Suitihtees)

zeolites, ti Pangum%nem@de ok @REAONERm SRS SodilAoRite, SPGET €5) Car bon

fibers, car ra i arbonate, talc, mca, |ithopone)
e oxi do. _ BPRYAErE! £ CHE boF O8RS PR i GRS &L b bl ) urm
car bonat e, ntpiveBy used dnxqubatitiestof dreimcO. b&todbrpolzl%,dxamdmmmodesj@)re@mmlnum oxi de,
crushed ggarpgienral cined clay, talc, kaolin) asbestos, cellulose, wood
flour) cork, cotton and synthetic textile fibers, especially reinforcing
fillers such as glass fibers and carbon fibers, as well as colorants such
as netal flakes, glass flakes and beads, ceram c particles, other polyner
particles) dyes and pignents which 28 WO 001 69945 PCT/ U500/ 12516 may be
organi ¢, inorganic or organonetallic. 1¥6 another enbodi ment the invention
enconpasses mnultilayer articles conprising a filled thernoset substrate

| ayer such as a sheet-nol ding compound (SMC). The substrate |ayer may al so
conprise at least one cellulosic material 5 including) but not |linuted to)
wood, paper) cardboard, fiber board, particle board) plywood) construction
paper) Kraft paper) cellulose nitrate) cellul ose acetate butyrate, and |ike
ceIIuI05|c contalnlng naterlals The |nvent|on also enconpasses blends of

o, o, e e g, o,



20 transparent in nature and generally have a transnussion of greater than
about 60% and a haze val ue | ess than about 3% w th no objectionable color.
Metal articlggosesposed to LIV-1ight may exhibit tarnishi ngepighoRifie"

detri ment al phenorrena Therefore, in another enbodi nent the iInvention
enconpasses nultilayer articles conprising at |east one netal |ayer as
substrate | ayer. 25 Representative netal substrates include those

\Cmﬁ.nBL i fn'a ngrtearalss I&&(F;‘:Itqgfit)s eaeédlﬁm@memeahén Wmﬁés&herﬁﬁm Shhlk ox%g'{otfleegf
coati ng )a/md g F‘ﬁ%“r’%magﬁnbx té‘é\g{es%@e&'ahé%")e St?'ﬁlagg FE&E@F%@*@

beneficially lmmesyekinpgttlmenwms nkthe pollyesyes chamdn apyrtichler ensbddimesit abl e
Qf' lyrefgr t COﬁte 'sgﬂ gtoﬁ/ﬁﬁérs céﬂpﬂe%agfoﬁ 1§6Hcld fsilis d@x;i\;eug}ogﬁa gl}}xtzrlr,g;af gg\gpt i 02 i's

s [ i Si plastic poly i sing
thermal |y stei‘B &Y?Pég‘dl“ég%‘éﬂ lﬂ}f’ﬁ‘?‘é “%cﬂ?&g%éfochal n menbers prepared by the
nmet hod of the present jnvention. Mre particularly) suitable coating | ayers
conprise thermally st@ble resorcingl arylate pylyesters, copolyesters,
(particul arly those_dontainjng sofll-bl ogks)) 2 WO 00/ 69445

S 'lgt res thereof.

bs

e layer and in coating
pi eculfar structure. Mre

specifically, when thg coati | ayer coftains gopol yestercarbonate with
resorcinol aryl ate polyester bf"bcks t hen any e er blocks in the substrate
5 copol yestercarbonate | ayer wll typi cally be derived fromthe sane

di val ent organic radi cal as conffarm8aVIln t he carbonate blocks. It is also
within the scope of the invention for other polyners to be present which

are mscible in awhé@aR xs&omtbﬁ@@ml ,5 m;‘a thh]BgénhﬂnsFmB,ym% marehﬁg | ayer

conprising th bl e resorC|n st e nbers
[llustrative %{Tgé‘ﬁ%fatb 8% At° Tnéialg Fé‘ﬁ?@ lﬁla% ?%Slut io&){i‘@ i ncl ude
pol yet herlPni d@oanf@BOpbthgdetstt@tcgepb&helhteasahngtro 2580:1, PfFfCram’EBbOUPQSNQ $ETG PCCD,

and bi Splhrf‘nmaneﬁmlaﬁl @Eﬁébl@ftagoutlar@fl% Q@%staﬁtﬂﬁy@ﬂ@bf ﬂﬂyhﬁd@fnkﬁé&s%ﬁs consi sts
essential |y

f [esorci )
copol yeat e s bt BT PPt 1T eleBhar Pt A Bl PR AT | nventi on i s
a net hod for ppfesplly lesythan bk uperalyeatingsaid pdl pnerBt etempirabaepf 4bous28ppl yi ng at
| east one t hepore doyfied minues.coating | ayer to a second | ayer, said second
| ayer conprising at |east one thernoplastic polyner) thernoset polymner,

cel | ul osiyg at eri #)pleAivent Bngﬁ}a&mg%geﬁﬂéﬂaﬁ QRLbI0 oL, COMPY 1 ST g a

pol ymer conpri sing resorclno ate ester al n ers substantially
free of anhy@PH¥BiNgSeAMEGELOMPHEN &s%'f’mpbﬁ&lﬁtetmﬂeﬁ?r‘%’a’éfm‘twfﬁﬁﬂ?lﬁ?r chain.
20 In the netHeqdeserdt ndued and euwtisiantiall yefteel of astiydfdelinkagesrtinking as teakiltwo coat i ng

layer is appHe&%fél%adt%g&?ﬁgMainai‘ﬁﬁy V%ﬂb&bréﬁ%eﬁ{ﬁo&nﬂa%n H%:&:Es%ﬁte | ayer or at

| east one interme er uf r@:{e ose tween the coating
and subst r at &"VERHAR,CEMPHsEs therma eoPplygstsrs ﬁ%f?Pr&é‘}ﬁé'F%ﬂr?‘?o lapH#Ei se any of
t he mat ek0al polsemdram:&niembemsreccmbmdmen suthsticaettoylor acabartdioiglkytepe chaimnd nay

further cont meﬂlbyskéoeaaﬁemeft%mcﬁf@eg néPQ:hd o?y%stdﬁs%fn' RE6EPAGLIR f?@ebove

When necessa e s |ca chos rovi good

adhesi on bet ﬁé@‘t‘?y‘i"&g@’){‘/‘kﬁe@ ﬁlp‘&l%“asf‘?‘ﬁ “‘I‘%eg s‘%ﬁé’r aBl?ydf‘ﬁ% previ ousl y
descri bed ty[isimgesyeamb st the copobyestets show dbarease at molgedlawesight ApJeks that | on of
the at |east 09Gng fafekdbly f:iRin STip &?he‘&ﬁfﬁ%d*&% térOth %ﬁﬁ&eeeﬂ More

pr ef er abl a of sai.d co rication of a 30
separ at e2 gheéﬁ‘f%@ggfeﬂﬂﬁ"&\%ﬂ“‘%iﬁlﬂﬁﬁl Y"ﬁf?rst?? %ﬂ&%% &K ayer, or by
si mul t aneous sqgmoolts atei disgloséd ipebmmoalyervened opppending ypplivatomn$Hdrital No.ocess. Thus,

there may beogpyy, memeagahsd?@t)mﬂsh RSn&Rpdratb £6} fefiferdiPheleft, Ccoextrusion)
over nol di ng) blow noiding, nufti -shot I njection nolding and pl acenent of a

filmof the coati er| h f the second | ayer

fol | owed by adhesﬂ%t‘l’rﬁ%%%ﬁhbg&t a er '% ﬁ}%l éﬁfﬁorﬁ%scgﬁmgéo? 00/ 69945
PCT/ US00/ 125&@ym¢rp axetmasa fiem raﬂnrpgowpfanmoayr ugitsy Such porgomatewenamdéron, or in
a hot-press. These operations may be conducted under art-recogni zed
conditions. It is also within the scope of the invention to apply a
structure conprising the coating |layer and the second layer to a third,
substrate layer, which is generally of 1@ 5 thernopl astic, thernoset, or
cellulosic material simlar or identical to that of the second | ayer but
different fromthat of the coating layer. This may be achi eved) for
exanpl e, by charging an injection nold with the structure conprising the
coating layer and the second | ayer and injecting the substrate sheet
material behind it. By this method) in-nold decoration and the like are
possi bl e. Both sides of the substrate |ayer



10 may receive the other layers) though it is usually preferred to apply
themto only one side. The thicknesses of the various layers in multilayer
articles okgdasdossnventi on are nost often as foll ows: subsdieeenzie | east
about 125 p (mcrons), preferably at |east about 250 fit, 15 nore
preferably at |east about 400 ~) coating-about 2-2,500, preferably about
10- 250 and nost preferably about 50-175 ~) second material) if any-about
2-2,500, pr eimtsatd genergby aliphgtios@, araknpwids impareflexitililyyo tlecoft-bBk175 ~, 20
total -at | eaghaARsbolJers TheRlopdIghaRinthe thR28m stratdeal inifEQf €
preferably Ieﬁs ut 6%9 p.. The articles of this Invention are
characteriz e 8 Koenef i ci al properties of the substrate |ayer, in
addition to weatherability as evidenced by inproved resistance to
ultravi ol et radiation and mai ntenance of gl oss, and sol vent 25 resistance.
Dependi ng upon the coating |ayer/substrate conbination, the nmultilayer
articles may possess recycli capability) ﬁgjch makes it possible to

enpl oy the regrind material 73§ r further production of
articles of the invention. til s which can be nmade which
conprise thermally stable pol yner i sing resorcinol arylate pol yester
chai n nenbers include autonotive, 3 uck) mlitary vehicle, and
nmotorcyclg exterior and interior conponeqts, including panels) quarter
panel s, rocker panels, trim fenders, doors, decklids, trunklids, hoods,
bonnets, roofs, bunpers, fascia, gﬁﬁ&bﬁq) m rror housings, pillar
appl i ques, cladding, body side noldings, wheel covers) hubcaps) door

handl es) spoilers, w ndow franes) 31 WO 00/ 69945 PCTNS00112516 headl anp
bezel s, headl anps, tail lanps, tail |anp housings, tail |anp bezels,
l'icense plate enclosures, roof ragks, angd running boards; enclosures,

housi ngs, panels, and parts for q t door pMehicl es and devi ces; encl osures
for electrical and tel ecommuni ¢af gon dev&ce , outdoor furniture; aircraft
conponents; boats and marine ;ﬁgqu?pq?ﬂf,\1 cluding trim enclosures, and
housi ngs; out board notor housings; depth finder housings, personal

wat er-craft; jet-skis; pools; spas; hot-tubs; steps; step coverings;
bui | di ng and construction applicaFommda ¥OEh as gl azi ng) roofs, w ndows,

fl oors, decorative wi ndow furnishings or treatnents; treated gl ass covers
for pictyes) paintings) posters, and |like display itens; wall panels, and
doors; protected graphics; 10 outdoor and indoor signs; enclosures,

housi ngs, panels, and parts fo gptonatiq%ieller machi nes (ATM;

encl osures) housi ngs) panels) g@g b@rts/T.éffawn and garden tractors, |awn
mowers, and tools, including |‘a®p and¥gar dgi tools; w ndow and door trim
sports equi pnent and toys; enclosures, housings) panels) and parts for
snownobi | es; recreational vehicleg ¢ and conponents; playground

equi pnent; 15 articles nade from plastic-wood conbi nations; golf course
markers; utility pit covers; conputer housings; desk-top conputer_ ,housings;
portabl e conput eﬁ”R‘ﬁE?U%ﬁﬁ paqegagﬁwuelgﬁﬁﬁqegr?m&vﬁgg;m “ﬁ}%‘f"g Roonput er
housi ngs; nuna Cafo siraight ahgin;allldnat @10 broshied gikylereydn6aidkyrloFdeX machi ne

housi ngsgs cqpi i " e RRPRE i . Bngﬁ hone housi ngs; radio
sender hlc?usichg%}‘sé{oatrkg%;ﬁ%ﬁrgg%gihsgr hous?aﬁggﬁbﬁgmt fi erteﬁngs; 20 lighting
appl i ances; network interfad® device housings; transformer housings; air
condi tioner housings; claddihg or seating for public transportation;
cladding or seating for traits, subways)—ercHpg®ss meter housings; antenna
housi ngs; cladding for satellite di dhes: coat'ed hel'mets and per sonal
protective equi pnent; coated_synthetic or natural textiles; coated

phot ogr aphi ¢ fi | Mhawse FarsuladXe9onitbuiss framspboptd e agoys 45 malkipeniotthe | es;

coat ed dyed eatet lidagss; of chiegioby@stkt. UaldiRivaf Rinbadiments&s theqpeasemdniendon arti cl es;
and |ike applif t'ggﬁy The i ' fadr t LwhLanal
fabricationegggggilo Sﬂggﬁ§§?§EQ$¥@E?égfggﬁéﬁggg%ﬁgﬁ?ﬂﬁg§a |nf@g%ﬂ%o)

mol di ng,20i n-PEESER} tertheSosE linkagess therolyester, withiahputo\ta aboyt 20mels pessent and/ or

t hermof ormng. This invention has been described in detail with particular
reference to 30 preferred enbodi nents thereof, but it will be understood
that variations and nodifications can be effected within the spirit and
scope of the invention. The invention #8 illustrated by the foll ow ng,
non-limting exanples. All parts are by weight unless otherw se designat ed.
Mol ecul ar wei ght val ues for polyneric sanples were determ ned by gel
permeati on chromat ography (GPC) using 3% 35 i sopropanoUchl orof orm el uent at
0.7S milliliters (mM) per mnute (mn) on a Polyner



32 WD 001 69945 PCT/ US00/ 172516 Labs M xed C si ze exclusion colum held at
35C, and calibrated using polystyrene standards, and analyzed w th Turbogel
sof t war e. 1 This exanple illustrates t he prepar atj qn @ hermal | y
stabl e res§¥>é?? Fféggsaryl ate 5 polyester with both iso- and 1{er ep@ﬂzﬁl ate
units. To a one liter, five neck, Mrton flask bl anketed wth nitrogen and
equi pped with a rrechani cal stirrer, pH electrode, reflux condenser t wo
pressure equ 2 grans
ol 0. 105 nfibE bt} btRRed Wrﬂm“*?dﬁmﬁ‘?%é#@d@scé%‘fﬁ%mé o235 s
nol e 99, tri ESPRRFETS Funatrpightzhain gkylene,f5Cos 93c) oaarytenrowshm nred(lso m) and
10 water (1060rﬁi>c)smo@rbem§dd¢ Whﬂﬂlnfﬁjﬁmésem&?gm&&wntﬂkﬁﬁﬁldﬂmﬁhydrOXi de

pellets (

i sopht hal oyI géc%yl&eéﬁo@%)vﬁr}gw && Q%%n e%ﬂg 'IEc\a@'IdrgJ'c"ﬁ g&‘? de (20.3
g; 0.1 rof)) divalentarematisiragieal F{anEo'(ﬂl o VHH yia Edﬁv’éé@fiﬂcﬁtﬂqﬂé‘ aseebid. The pH
of the react ktﬁﬁbmdxdatb’oﬂymlcﬁdhd@seddéfmeahErei\ﬁhEd%SdﬂdlptHFérEMS”a@PéhddGndJr' or to

he add |
e oaa o obl a3 de, LR RRL s DAL R e RS,
the first te# cainptises st lsast phost G male parcenul, Jrphanylese. dmprefesgd embpadimarts pH was

rai sed to abefdopéJestbrs Boritdifing sistt-blockictain mexdbdssm yFbrmxiadgs 266l hel d for an
additional 10 mnutes. The stirring was stopped and the aqueous | ayer was

removed. ydhe res chc?lgd%p%chgExg%Bﬁtﬁmln?XSgOfwee s § m&?lye Ch' oric

acid) 0. h | oric  aci

i sol at ed by ﬁ?’@%’fsﬁ]gtfg‘i’? oyt ﬂfooa%B%'ﬂﬂc&bfeg?cafﬁ ’Wilﬁt? pni f‘I"brous

mat eri al whi pdrtisvda]yoprefeded mwmuwmammnmﬁsmmlmr)gm chaTrhmembﬂJs &tand pol yner
was the desi f&ﬂprrsﬁ%%s%am lebmhaseaﬂwrd&élhermbm ffiol A pol yester

of resorcino re I SO- a te wasl%S repared in a
bl ender accoPﬂ}"ﬁﬁ‘qgléﬁéagﬁtoef%’ééﬁﬁe “6$ E\UP eﬁﬁf‘é‘r’ﬁ”ﬁé‘" 3§ 460, 961.
The i sol &1 edpiepdrydresingsebacogli cr};tdndavmcmgnnamoh embh@phuhe]pgrmmmrfdeabout 289, 000.
The procedure was nodified by addition of 4 nole % chai n-stopper (phenol),
resul ti ng in pol Wﬂ'@hot‘ﬁbﬁdﬁ1t‘é‘@ﬂn5$ﬁ1m9:%§3ﬂ'@gﬁes8iﬁ|11WéHﬂ1<ﬂfcoWn§é’$tth&'fnaﬁ pout 51, 000.
CONTROL L‘Qli&éla‘f F Ye % resor gft {)l‘ xtug&l ‘%OI so- and
t er epht hal at% ° %??3 YEYEX, '}aéﬁsﬁﬁmr BSI?%QS%IP AT BACTrRMATY hen et
al ., Journal se«gfncm@rrymbns@pemtb orgapgrcerbanate blpek seggientg JBR-se@odnty 1971). To a
one-liter) twrlﬂﬁisﬂfg@&ordirﬂﬂlH@lMM&nﬁdtﬁﬁKu@%&%g?ﬁﬁrs%é fubganegipani cal

1

i | PCTNSQ 16 ch d

" sopht hatly! e g iR ahERT Sy Shfiarree o AnEy i itkhees we?gsr%ﬁgl oyl O

chloride (5. @pelyg§tem§bm5)slyow dersgass mdnolecsﬂ%uelg@t ofgessviran H0%

L etr athr of Uisxafsrib%ol@ssﬁhént% upcsh Heyitinld ?td d})obartye?m%ﬁ@me%@dw?e?ﬂm of :
OO b3 TRk ek mfffcd, RuibleBb it Dapofe Qb8 UL G 2h 2

st oi chi onet r ¢ afount o
m nut es. Theinfommenty Qwnsd mn@ngﬁm@atmrswamwlﬁi 90% dlip dischgsaread ur e.
Tri et hyl 281 n@hidy drincdipdeiitediy wbserdceferémd from the reaction m xture by

filtration. The filtrate was slowy poured into nethanol (500 mM) in a

bl ender. The precyjiy &kegpo@%seérerbo x\‘i’@rﬁ oé’t\,‘ctohxgngﬁ%m!\?érﬂqn adiggied in a

vacuum oven. The |so t av r wel ght of
about 47, 0002ndREe W&égy Taied in P‘HE“t“’r%t‘é &8 RdSar at i on of
hydr oxy- ternaraaspadvmmy)daf'namlandRéistaeteaprmhhdivalbmomganm::ai.z Into a 1 liter
Morton flask equi pped with a nechanical stirrer, pH el ectrode) condenser,
and two addition tubes connected to netering punps were charged resorcinol
(12.11 g, 0.11 nol)) water (18 m ), nethylene chloride (200 15 nm)) and
triethylamne ( 140 to 560 mcroliters, 1 to 4 nol % based on acid
chlorides). The m xture was stirred at 500 rpm A two-step addition profile
was used for the delivery of acid chloride solution and base solution. In
the first step, a mpjority of base (60 to 80 % out of total base anount of
17.5 m of 33% aqueous sodi um hydroxi de sol ution) and the whole acid
chloride solution (70 m solution of 20 isophthal oyl chloride (10.1S g,
0.05 nol) and terephthal oyl chloride (10.1S g, 0.05 nol) in nethyl ene
chloride) were added at constant rates, and the remaining base was added in
the second step at continuously decreasing rate. The base was punped from
graduat ed burets and the anmount was chegked every 30 seconds in order to
control the stoichiometry. The pH varied between about 3.5 and about 8. The
| ength of the first 25 step was varied from7 to 13 mnutes with the total
step 1 and step 2 tine constant at 25 mnutes. The reaction m xture was
further stirred for 30 mnute total reaction




time. The reaction conditions and wei ght average nol ecul ar wei ghts of the
i sol ated polymers are shown in Table 1. 30 34 WO 00/ 69945 TABLE 1

PCT/ US00/ 1% gﬁanpl e¥a Base Added in 1st StepHase AddifdOuksobhs3Es
(mn.)nmol %triethylam ned i goner

Maya2607127. 33607426 946013424. 55601 31266701 02. 528. 3770102. 5238807428. 49807
130, 8108013429,5118013130.4 a tines 10'3 A sanpl e of each pol yner was
anal yzed for anhydride content by treat iry5 solutiog with

di i sobut yl ant n¢. Polyrrers p pared u3| 4 ~- %trlettl | am ne showed
greater than e age rml ecul arowei\ght . EXAMPLES
12-28 The pro edur of arrple 2 1 S rep ated xcept tjhhat in sone
experinments 13 to %tot ex es so cifin S JuSsed. In sone
experinments 10\a s rmunt o ppi n agen (1 nol % plenol) was added.
I n sone cases) \he reactRpn m xture was heate external | y o a refl uxing
point at 3 minutes. The reaction conditions and wei ght average nol ecul ar
wei ghts of the isolated pol yners %gnus]pﬁvm in Table 2. 15 20 25 35 WO
00/ 69945 TABLE 2 PCT/ US00112516

The arylate blocks have a degree of polymerization (DP), represented by m, of

at least about 4, preferably at least about 10, more preferably at least about 20 and

5  most preferably about 30-150. The DP of the organic carbonate blocks, represented
by p, is generally at least about 10, preferably at least about 20 and most preferably
about 50-200. The distribution of the blocks may be such as to provide a copolymer
having any desired weight proportion of arylate blocks in relation to carbonate
blocks. In general, the content of arylate blocks is preferably about 10-95% by weight

10  and more preferably about 50-95% by weight.

Although a mixture of iso- and terephthalate is illustrated in Formula X, the
dicarboxylic acid residues in the arylate blocks may be derived from any suitable
dicarboxylic acid residue, as defined hereinabove, or mixture of suitable dicarboxylic
acid residues, including those derived from aliphatic diacid dichlorides (so-called

15  "soft-block" segments). In preferred embodiments n is zero and the arylate blocks
comprise dicarboxylic acid residues derived from a mixture of iso- and terephthalic
acid residues, wherein the molar ratio of isophthalate to terephthalate is about 0.25-
4.0:1, preferably about 0.4-2.5:1, and more preferably about 0.67-1.5:1.

In the organic carbonate blocks, each R? is independently a divalent organic

20  radical. Preferably, said radical comprises at least one dihydroxy-substituted aromatic
hydrocarbon, and at least about 60 percent of the total number of R® groups in the
polymer are aromatic organic radicals and the balance thereof are aliphatic, alicyclic,
or aromatic radicals. Suitable R’ radicals include m-phenylene, p-phenylene, 4,4°-
biphenylene, 4,4’-bi(3,5-dimethyl)-phenylene, 2,2-bis(4-phenylene)propane, 6,6’-

25 (3,3,3',3'-tetramethyl-1,1'-spirobi[ IH-indan]) and similar radicals such as those which
correspond to the dihydroxy-substituted aromatic hydrocarbons disclosed by name or
formula (generic or specific) in U.S. Patent 4,217,438, which is incorporated herein
by reference.

19



Exanmpl enol % triethyl am ne Commentsa Reftuxblnitial MwWo Mv Retentiondl241 %
PhOHY19. 59913415% excess RsN19. 91001440. 5% PhOHN21. 699. 515415% excess

RsY21. 896. 61641 % PhOHN2 | .999. 31741 % PhOHY22. 297. 7184N22. 396. 119413%
excess RsNXWO ®pp9s82041 % PhOHY22. 496. 42141% PhOHY22. 5932 ZLT/3p0/12516

PhOHN22. 797. 82340. 5 PhCOCI N24. 699242. 51 %

PhOHY24. 797. 2254N24. 896. 7264Y25. 398274 - - N26. 697. ?28r 3-Y30.3100 5 a PhCH

(phenol); Rs (resgrcinol):, Ph . (benzoy] chloride) b .Y (Yes); N (No)
times 103 d follo °ngr?€‘é’3{ynﬁar%ﬁ% 'P‘é&%’ﬁ%%’/‘}caf ‘ﬁ%! ai‘%“éfﬂ“%i on EXAMPLES
29-46 10 The ppefayadylaradical offBoamplaéd : 2- 11 was repeat ed except that a portion
of tertiary am ne was added foll ow ng addition of dicarboxylic acid
dichloride to resorcinol noiety. Atotal of 4 nol %tertiary am ne (40000
ppm based on noles acid chlorides) was added. The reaction conditions and

wei ght average nol ecul ar m&mmﬁ1_ngm%2i§m_at ed polynmers are shown in
Table 3. Exanple 46 is a control 15 experinment in which all the tertiary

am ne was_present at the beginni %g of %Ee reaction before addition of
di carboxyfic acid dichloride to FEE¥M2Ehol noiety 20 36 WD 00/ 69945 TABLE

3 PC1'/US00/ 12516 Exanpl e% Basg Added m 1st StepBase Addition time (mn.)
TEA added initial wpergipppghA and A° is a monocyclic divalent aryl radical and Yis a

bridging radical in which one or two carbon atoms separate A! and AZ. The free
valence bonds in Formula XI are usually in the meta or para positions of A' and A%in
relation to Y. Compounds in which R? has Formula XI are bisphenols, and for the

10  sake of brevity the term "bisphenol” is sometimes used herein to designate the
dihydroxy-substituted aromatic hydrocarbons. It should be understood, however, that
non-bisphenol compounds of this type may also be employed as appropriate.

In Formula XI, A" and A? typically represent unsubstituted phenylene or
15  substituted derivatives thereof, illustrative substituents (one or more) being alkyl,
alkenyl, and halogen (particularly bromine). Unsubstituted phenylene radicals are
preferred. Both A' and A? are preferably p-phenylene, although both may be o- or m-
phenylene or one o- or m-phenylene and the other p-phenylene.

The bridging radical, Y, is one in which one or two atoms, separate A' from
20 A% The preferred embodiment is one in which one atom separates A' from A2,
Hlustrative radicals of this type are -O-, -S-, -SO- or -SO;-, methylene, cyclohexyl
methylene, 2-[2.2.1)-bicycloheptyl methylene, ethylene, isopropylidene,
neopentylidene, cyclohexylidene, cyclopentadecylidene, cyclododecylidene,
adamantylidene, and like radicals.

25 Gem-alkylene (commonly known as "alkylidene") radicals are preferred.
Also included, however, are unsaturated radicals. For reasons of availability and
particular suitability for the purposes of this invention, the preferred bisphenol is 2,2-
bis(4-hydroxyphenyl)propane (bisphenol-A or BPA), in which Y is isopropylidene
and A' and A? are each p-phenylene. Depending upon the molar excess of resorcinol

30  moiety present in the reaction mixture, R’ in the carbonate blocks may at least
partially comprise resorcinol moiety. In other words, in some embodiments of the

20



Initial Mva % Mwv

Ret enti onb298075029. 396. 5308071023. 186. 8318071022. 298. 5328075029. 497. 433967
1032. 794. 33&2@%@&%4 492.53588103026. 599. 43688103025. 6101 3gSfhsha/ips 9295- 9388
0131025. 29 35029. 490. 24096131022. 1498. 594196135026. 792. 934296131023.
690. 54396161021. 6) 22.098.8, 98.04496191024.1, 22.395.9) 97.3456471021. 46,
23.3196. 3, 1004696r 1~40000 ~24.7, 23.1 ~92.7) 94.4 8 Mres 103 b fol |l ow ng
treat nent wi tﬁeﬁlidn&aibuhaté BlotkeofiBorraglh Wmmoﬁépﬁlt?k&sérlm'lihm&e@(m”m e

illustrates i, hol

i so/terepht hg{)}ﬁ?l%ﬁ% dégéa%tﬁingg% gﬁgi@ L’b)ésu?%\tﬁpﬁg alrW| ﬁ ﬁ%rocafr%%’ar ation of
hydroxytermnated I |so/ ere hthalate oI| goner. To a thirty liter
gl ass reactor Qﬂ’i? gp@hﬂ\ﬁj"t “E‘M CORQI¥gsiegard "(‘E‘é‘ﬁf ?rcteﬂ‘ﬂfé“Raéi?fjl"bul ation
punp, reflux ttmcpmiemmrenaasrd The elsessnicat liekpges bdowedni bdscka dsthprisdip desoicindl wer e
charged regso ride
(82.5 ¢ o$ W&ha{n@ﬁ%ﬁ%ﬁ?dﬁbﬁck@&&pnsgﬁtzd%e{n Ecr “W"g %romet ﬁm:a (d.5
liters), andCMP@Pa(ba%Ol‘??fers) The recircul ati on punp was turned on and

the m xture was degassed with nitrogen while stirring. The pH of the
aqueous | S phase (a)as estel linkhgabetween asuitiblodiearbanydio asid sesitlua of iy ahylatel de

?gggt '503 eggﬂ'ﬁééftyoﬂ'ld"ﬁs-@aﬁ*—'@-dnﬁl& &sﬁn%aﬂg%hm;a@oﬁaé i-Hoi fﬁexga'gg gg't S[i ?ﬁs
i Rl A S TR 2 Y

addi ng 50% sodi um hydroxi de solution at such a rate that the pH was

mai nt ai néd between 6 and 8. The acid chlorides were added 37 WO 00/ 69945
PCT/ US00/ 12516 using a three-step programw th the rate of addition
declining with each stef. timer was started at the beginning of acid

chl oride addition. The. S tain@d at 8 while adding acid chlorides
over 8 mnutes using t f ol ng rddocol : .40%¢0f total acid chlorides
was added over the firsf 2 m hut es’rso%op't%srﬁ'r' Was added over 5 the next
2 mnutes; the remai ning 30% al was added<over the next 4 m nutes.
The recircul ation | oop was running during the entire tinme. Foll ow ng
conplete addition of acid chlorides, the pHwas slowy raised to 11-12 over
two to three minutes, and the r BaemloXIni xt ure was stirred for 10 ninutes.
The pol yner fornmed was a hydroxy-term nated oligonmer with weight average 10
mol ecul ar wei ght 4nkll(h) odartampte dinkagatbetwee @ dipBibnol Bismubeﬁmfesé\rc(nbnﬂglag, 4.83

mol ), dichl qu%[EE}a e—@o@-b—(n‘g%&goflﬁbrgmyt&%ﬁ(a& rﬁoxf% o uQn h2 mol))

p- cunyl phen |ng agent wer e then added
and the f2ci F%‘ﬂ}“éﬁ %W%@H’M@d{‘ﬁ@ﬁé&”ﬂh’“s‘ﬁﬁﬁ@ ne was i ntroduced at pH
7.5-8.5, then increasing slowy to pH 10-10.5 using a 15% excess over the
theoretical 15 anmount of pEosgene. The reac || on gﬁxture was separated, the

organi ¢ phase washed wi t =8N 0ydr orig—-agih 1N hydrochl oric aci d and
twice with water, and the poly was|li sol ated bg precipitation in

met hanol . The pol yner obt ai ned s thg desired resorcinol

i so/ t er epht hal at e- co- BPA pol ycar \e copol ynmer. 20 EXAMPLES 48-61 Sanpl es
of polyners conprising resorcinol arylgte polyester chain nenbers were
dried in vacuo at 120C for 15 hrs. A welghed sanple of about 25-30
mlligranms was placed in a circylar die cavity 2 centineters (crn.) in

di aneter and covered with a cyl Fﬂ‘m‘i%%mpl ston of the sane size. The die
assenbly containing the 25 sanple was heated in a Carver press at 290C for
5 m nutes at 500-TheqdGenmsinidsigificges progestian of egredinkages, of thegype @meed and

fﬁol Ed in Chiaelsl.ll]t ialu@\a&%ablzB&oh%aﬁdnqa&mbonpésmé&%a@s fAlkHa@b%tfl m | hn

I CKnes an erore an

af ter thz0 hegltve'itpéésc%W%E%ﬁ'ﬁ?%@ﬁﬁvdﬁ E‘E’fH‘ayﬁB iﬂwg 'st andar ds.
Tabl e 4 showwhexRhip/Fesnda Xikis bisphenol Aiang theanoiety o6 Fermudd XHrUylﬂ‘a‘BQCSpOI yesters
?0 prepar ed Pxi%ésﬁeaﬁahgerﬂ@ﬁ h?%ﬁub@ﬁﬁéﬁ?bﬁméss? Qn@@igﬁ H@Jtex posafPinas é and 2, tﬁnd
or resorcino estercar I e e usi ng e
net hod of Exarﬁfﬂr'é owcé}tﬁ%%oc??&cﬁﬁé h%{ sﬁmpﬂgy gﬂf‘é ‘f(gtraers to w.%

resorcinol arylate chain nenbers in the polyrrer, t he remai ning ners being
organi c carbonate nmers. 38 WO 001 69945 TABLE 4 PCTNS00/ 12516
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Exanpl ewt . % resorci nol arylate % Mv Retention, nelt rocessin f% Mv
Retention, am ne test

g4%$a5089. 4 497. 950a5084. 894515098. 899. 5523598. 799. 254a1005
96155a103§4%§@§8%0087 5865710097. 799. 65910099. 59959° |001%§@€%’%%
746110077 78 5 a final reaction mxture stirred 5 mn at pH 10 b final
reaction mxture stirred 20 min at pH 10-12 Control Exanple 1 d Control
Exanpl e 1 usigitfock cop6 1%%%@5\%&.9@1&@&@%& ?es&@ﬁ'ﬁ)fé}%la lgfid4n 10 f
fol |l ow ng extrusi Onbﬂ ¢ L)I w; g treat‘éfrreci i 1.sobu amne 1 n solution
EXAMPLE 82" ACTEBIS CRroHptte bofh 8 B St eribedTuons 8 camo g epsabaneds 1 aci o
net hod of Costbstintidikeaopipeised ofaceipock dasttonathestor-gaabrnatesopol pmer wizls
di chl or omet hapg.adlifkadd HeARRh i3 rE9RMol AR IBSERN orfakld dtoRkle Qfg-t he

mat eri al gavg okange pellets. The polyner had initial wel g t average

nmol ecul ar (My) of 61,300 and Mw after extrusion of 52,200 (85%
retention). A separate sanple of material was treated with d| butylam ne in
sol ution; the Mv Eppalyrstercathonatesewitthgitlenss erie carbonuQlinkage bedeemat enti on). 20

39 VD 00/ 69%%@%&\4?44%&&“&@91&@9%&% o%gdnmwohﬁtelblo@mea&ﬁcml yester

was prepared_b ri gave

yel | owi sh peﬂ%flgd ?r?ﬂ’erc Por oﬁréfy%ri 'f‘ g SFXWIS ?rcﬁcﬁdgﬁﬁﬁ% ?‘fe

ext rusi on of iryentgmand 951%11‘"@3 éhlﬂlsbﬂl)e anA psaferablaitwo bzdmbeteofunnmtesr iSaid was
treated wythogl d@ﬁ&yd yPi¥hINEhave weightdvefige motRulivveighi @b 0)060 RChbBEL €1 i al was

48,400 (90% ¢ 6 onc CI | at ai ni ng bl ock
copol yester - é@b@g n%req%%ANE&aBmﬂwObﬁ car ng W@k’s %ﬁ% 1:1 ratio of
i sopht hal at ecqmlxcetp@pwpmersamy HCrPfQPHEed sw@nmﬂxd Eeoreingl aayletetsontelngngnas
prepared by bl@bnﬁ@i@ﬁﬁjpﬁﬁsg@éma@t&Zcﬁéﬁﬁ@@bp&%ﬁaﬂé@stb%&lh BRY

aryl at e- cont ai.n R e roce ure of Contr ol
Exanple 1 usf‘}%’ée“agé‘aa%ﬁ‘?{ “g‘gt" clirocr:]atrbom W“ca‘f’pr?ﬂeocreoolfl c%glﬁ%ts lraa'anl c solvent.

Exwsi on &§ tamingaterial gave araber pellets. The copol yrrer had initial Mwv
of 75,900 and Mwv after extrusion of 64,500 (85% retention). A separate
sanpl e of materi al istticedalnt e@ wiathBrahityladaeythia viheebensficiall prbpepiies of he My of

Lhe T ecover e ik AlontRind A0 SO RARILI Al mESREI B AciS O o1 )

aryl at e- cont ai ester-car was_ prepare y t hod
of Exanpl e 4?%%"2"?\“@6‘3/0"[)1?“%@%‘065‘? prsHEerce 9f Heraallyoq photachegudally of

induced Fries rearrangement of arylate blocks to yield o-hydroxybenzophenone

20 moieties or analogs thereof which serve as stabilizers to UV radiation. More
particularly, at least a portion of resorcinol arylate polyester chain members can
rearrange to yield chain members with at least one hydroxy group ortho to at least one
ketone group. Such rearranged chain members are typically o-hydroxybenzophenone-
type chain members comprising one or more of the following structural moieties :

]
—%— C—0_ A~ OH

Rn
25

Formula XIV
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20 isophthalate to terephthalate in the resorcinol arylate bl ocks.
Extrusion of the material gave faintly yellow sh pellets. The copol yner had
initial Mvyahogges00 and Mv after extrusion of 51,700 (99ef6éRAthen) - A
separate sanpfe of material was treated with dibutylamne in solution; the
Mv of the recovered material was 51,500 (98% retention). 25 Di sks were
formed fromthe resorcinol aryl ate-containing polyners of Exanples 62-65.
The di sks were approximately 0.6 mHQON o (0.024 inches) thick and
50 nm (2.0 inches) dianeter, and were jforned|from nelt-processed pol yner
(either pellets, extruded fil or injgcyionnol ded parts) under the
follow ng conditions: 2.1 g ofS_nelt olyrer were placed in a nold
bet ween heated 30 pl atens of hydq ulﬁc press d reat ed at about 200C
with no applied pressure for ninQFes,"then under 4500 | bs.g. pressure for
1 minute) and finally under 6500 I Bs.g. 40 WD'0Il 69945 PCT/ US00/ 12516
pressure for 1 mnute. The nold was then rapidly cooled in ice water and
opened to renpve the disk. The di sksFomBlaa¢¥ed as described were | am nated
onto injection-nolded plaques of LEXAN 140 pol ycarbonate (from Gener al

El ectric Plastics) containing 2 S w.%of Ti Oz pignent under the follow ng
conditions to nake wel |l -adhered nultilayer articles. All materials were

pl aced in a heated (600 vacuun1desiccaﬁbr overnight. A disk was pl aced
onto an injection nolded plaque of polydarbonate 2.5 i nches square and
one-ei ghth inch thick in a nord betweenCheat ed pl atens of a hydraulic press
and heated at about 200C with Okﬁ$ i pressure for 2 mnutes, 10 then
under 4500 | bs.g. pressure for 1 OH nal Iy under 6500 | bs. g.
pressure for 1 mnute. All sanples | adhered. The color of the

di sks and of the |am nated pl aques rm ned¢on a Macbeth 7000

Col or-Eye colorineter and reported a LAB™vaku and yel | owness i ndex
(Yl'; according to ASTM D1925). ResulRg are shqwn n Table 5. 15 TABLE 5
Exanpl e L*Di sks (transm ssion) a* b* YlLam natg on PC (reflection) L* a* b*
Y1 6290. 45-1. 2315. 226. 0176. 63. 5731. 7461. 076394. /3-0. 33. 616. 3486. 18- 0. 3814. 95
27.46493.?2-0.435.49.584.210.8820.443 276?ﬁ§w§2-0.111.312.2691.21-0.86.951
2unl ani nated94. 86- 0. 522. 884. 51PC The data & t hat the di sks and

mul tilayer articles fornmed from neltprocessed resorcinaol arylate-containing
pol yners nade by tR@ciHd o 4F 23 previgesly defiosd Ths orrdeoxyhenzapbenone ypsr  and

| ower yel | owakgs memterx rdshizing floen e asqngeahient of eodttinol aridherttisin rfenbers\eh 00/ 69945
WHAT 1S CLA| MERkekers inf2edt il Ui BElydsterdthd if LbIcREh BlyifPpdipddect.or Preparing

pol ymers conprising resorcin , . .
containing copolymers, including resorcinol arylate-containing copolyestercarbonates

10  and resorcinol arylate-containing copolyesters containing soft-blocks. It is also
contemplated to introduce moieties of the types illustrated in Formulas XIV, XV, and
XVI via synthesis and polymerization of appropriate monomers in both
homopolymers and copolymers by the method of the present invention. In one
embodiment the present invention provides thermally stable polyesters,

15  copolyestercarbonates, and copolyesters comprising structural units represented by
Formulas IIT and XIV, wherein the molar ratio of structural units represented by
Formula III to structural units represented by Formula XIV ranges from about 99:1 to
about 1:1, and preferably from about 99:1 to about 80:20.

The polymers and copolymers comprising thermally stable resorcinol arylate
20 polyester chain members may also be employed as weatherability-improving
additives in blends with at least one other polymer, especially polycarbonates
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aryl ate polyester chain nenbers substantially free of anhydride |inkages
linking at least two mers of the polyner chain, conprising the steps of 5
(a) conbini east one resorcinol noiety and at | eastp @ﬁﬁ 4 yst ina
m xt ure of ‘\?\gf’@%”lasnd at | east one organic solvent substant y |m11 scible
with water; and (b) adding to the mxture from (a) at |east one

di carboxylic acid dichloride while maintaining the pH between 3 and 8.5

through the pRsfMfELsoRfetiRs a&igqa@@ep@t)ogolyel@rswp& Qhdhintil&, %@9@4 njiBjar amount
of acid Chlorh’B’ ﬁg ?I S is.stol 3{12‘% tlrlca h%sﬂ)éé]ment Ive to the
total nolar SAtS ‘B?fé%}"f‘?s %LSDC"?S“F thgsommoplyaWRed: our t her
conpri si ng t pendigepplofation SetjaliNoi (991 21887 pht difclodues oferttth is incotpotatedebyt 0

bet ween 7 angfeenck fkleM Ng addition of the at | east one dicarboxylic acid
dichloride. 15 3. The nmethod of claim2 further conprising the step of :
stirring the reac}ion,mm turef east .3 m putes at pH hetween 7 and
12. 4. Th% net hoghgfpo(l,)ic ﬂ?aicsvxﬂeré)%r?dtc REPg anqnéggif'c%vé&?oé’s%?’ PHBY noiety is
sel ected from%tmﬁgﬂlmylcmlﬁcslﬂ stigctyre ta e fathonatg bledky afshr bpekol ,  2- net hyl

resorcinol ) @dwlymtka&mm%@%ed I?eQexﬁaboT@Qwﬂiﬂﬁﬁjﬂ%dﬁA Edrﬁ’d ahd Wherein the
at |l east one re 6. The net hod

of claim1l vxfﬁ@P@gé{g?rﬁ‘ges&F“ﬁréyqem&r?éé}?ﬁetdsR}l%’fsttﬁr%arggﬁ"g@ '§gig¥rom t he group
consi sting opoly(elkyleae dicarhpxidates).pspeciaf y aply(cthytanaiterephtilate) (hereinafternar y

phosphonj@m soaetitnes b@a@adeaypmarpcﬂiy(nutumﬁaktt&épr@mhtem(xérahﬂ&rt hereof. 25 7.
The met hod of cl.aim

[ eh ki he t i1s.selected from
the gr oup coif: g?eélfnes éﬁs cﬁnatt%d f—"l?‘ﬁ 120 nxa( nme‘?%ﬁéne(%%rg?tgﬁtléf rﬁxé\after
N- et hyl pi persomefigies fesigsetag (BT D nody(etbylens li@b‘bﬂ‘@}s)/(b@tqiuﬂlﬂelawmémes
2,2,6,6-tet r giphityd PPREN)] ly"(ButylE@é ﬁa%ﬁth@ﬁbéb mmmm&aicqmeglamgnated

et L?f’? 1 but yEA RN e R R AR b bRt g: 42 wo

00/ 699451 PCTyossh¢nEAerephthalatg) (b?rmeﬁtqwmam depignateshiFES)G"), and poly(1.4-
tetrabut yl pf@@@ﬂ@fﬂnéﬂﬁn@dh i ate cla&)xaﬁahﬂbemﬁstbﬂohsﬂethbmlﬂ@s and m xtures

t her eof . n th a t s st one
tertiary am nélg"%%%ﬁ )rre"td °o%fc‘% lygﬁé{{%llkyéc iAer %ﬂhﬁa% W’P‘e? ¥(etlrh§ “Uhine is
present bef otF@thh%lPtF)WMY(HF'@&W&WW‘?RB‘W@b@llingnr"(ﬁ?frfde to resorcinol

noi ety. 10. The nethod of claim8 wherein a portion of any tertiary am ne
i s added fol | owi r@ppalyestércarbomtes thay atsb bk ybdddn alehds witic pdlamerd eomprisiggs or ci nol
noi ety t i i sol vent
is 10 se?oéct egﬁ?ﬂr@ ﬁaip}?ﬂ Bf)l Eslté?‘ cmnjrm\é’ﬂ)%&x‘g tﬂ.lc%nleg%cff%nrl% 8thprRBS %ﬁ&ig@ﬂﬁ)

consistin chloro enzene)
di chl or onet HAmersanic EarB? ‘B\“&eﬁ“l‘iéﬁéts SH‘?“C%‘?I‘WB‘B@H?@H@’P srhdalate: Ths ene)
t ri met hyl benopolggstardrbonatesuvliash fifbusedd the h&tanﬂ'imecmhhoditmfmemﬂcals forl wherein

E:gﬁsitll ﬁas'f) ngrgg nbaQQ(MLl! Encf%&' lﬁhﬁ‘ﬁs%ﬂcgg%d Fo %ﬁ?ﬁ?’he group
oot hal eﬁe IR IO M CRG Y Wt

4,487,896; and 4,506,065.

Suitable addition polymers include homopolymers and copolymers, especially
homopolymers of alkenylaromatic compounds, such as polystyrene, including
syndiotactic polystyrene, and copolymers of alkenylaromatic compounds with
ethylenically unsaturated nitriles, such as acrylonitrile and methacrylonitrile; dienes,

30 such as butadiene and isoprene; and/or acrylic monomers, such as ethyl acrylate.
These latter copolymers include the ABS (acrylonitrile-butadiene-styrene) and ASA
(acrylonitrile-styrene-alkyl acrylate) copolymers.

In another embodiment the invention encompasses blends of polymers and/or
copolymers comprising thermally stable resorcinol arylate polyester chain members

24



13. The nmethod of claim 12 further conprising at |east one aliphatic

di carboxylic acid dichloride. 14. The nethod of claim 13 wherein the at

| east one g pgidbisC di carboxylic 20 acid dichloride is sepefussntsiom t he
group consi sting of sebacoyl chloride and cycl ohexane-1, 4-di carboxylic acid
dichloride. 15. The nethod of claim 12 wherein the at |east one

di carboxylic acid dichloride is a mxture of isophthal oyl dichloride and

t er epht hal oylwmiiaclthnrthetheﬂﬁolyﬂm Suit vdastaivo ottt polfensineiyeomptifee rati o of

| sophthal oy! 1ksilk G0 shpcbrmaBIEhRbENs ifLEBLAR [byabau! 025 ¢ T

17. The met hg dichloride to
t er epht hal oylpcﬁ‘?‘]éﬁlpcﬁ/ﬁﬁé Q/P%GBF’P@TBPQ/PBIW*‘E“"@B POTYFéteFfB?IM@iHerﬁmdé’l aim1
wher ei n t he gbiyphenyeretthenpolgtirenepfol yphicayleiehetiedipblyagide ynd pgolyphéiyidne aci d

chl ori de gr OP% /ga e@% ut 1.5-1.01 : 1. 43 WO 001 69945 PCT/ USOQO 17516 19.
The net ho TR TS wherein the stoichionetric ratio of total phenolic
groups to total rﬁ‘ thorlde Li_ ps i s about § 2-1.02 : 1. 20. The nethod
of claim1 wherei h'¢ HENGFRROSIENSQ éli’erf@He"dQP Ay 3f PePRIES PY S¥chal  hydr oxi de, an
al kal i ne ear cbnveydenakopteatioos assolvahtdaéniding apamteh bieadohg. A@aﬂﬂzulaﬂhe met hod of

clai m 20 whengid}dihgeiiid fb?blgﬁ’d @&ﬁa&m lyau@g]eﬁ&m Q}éﬁaﬁg e,&ﬁ] 'de- 22.
The nethod of  claim 1 wh @Q ﬂé‘ﬁ‘ rou SI aneous
addi tion of Xlengs ’3?:36%‘}5’5%"& ?‘H“at‘?l ERCOPULELD éesdf’f,la‘ihB%RquBtsa e

di chl ori dé. iBp&R8modifiersngVisortemsts, flome metdrdinys, fitlers, staiprerss floy aads, dseast one

chai n- stoppelimaal.a%g& ﬁﬂlﬂxtﬁﬁnﬁmolg'igéﬂgeﬁ &l Rid l'ﬂﬂn@Jd R fibgnol i ¢
compounds, mDNO-carbox h’é‘ acid lﬂ‘sﬁ? no- chl orof ormat es, and

m xtures t heF@BPOSIPRS ] cﬁ'ﬂ’t%ﬂ" nYreactpmprofurtsifereahas one
chai n- st oppeillisgated, forexsmpleney paysstephelycirbanacarapsraredfisaioaptalickr om t he
group consisting of phenol, 15 al kyl -substituted phenol) p-cunyl phenol,

p-ternary-butyl ph@asﬂuomdibm &mé@ﬁ&ﬁ?ﬁ reioe&@élcarmé ag&@é}%naﬁat e)

di phenol gongether ). and o AL NG PRERPh ey vl RalTER] SphoRd Faiad vher ein

the at | ddst "GHPSHIRBIPHERSY g y £ propcrtions of )i
blocks, which most often comprise the active weatherability-improving entities,
typical proportions providing about 10-50% by weight of arylate blocks in the blend.
In blends where some degree of incompatibility may exist between the polymers
comprising resorcinol arylate polyester chain members of the invention and the

20  polycarbonates, polyesters, or addition polymers with which they may be combined,

said blends are sometimes not fully transparent. However, transparent blends may
often be prepared by adjusting the length of the arylate blocks in the polymers
comprising resorcinol arylate polyester chain members. The other properties of said
blends are generally excellent.

25 Compositions comprising resorcinol arylate polyester chain members made by
the method of the invention typically have significantly lower color, both before and
after thermal processing, than related compositions made by melt methods, interfacial
methods, and solution methods of the prior art. In particular, melt methods typically
provide resorcinol arylate polyester with tan to dark brown color while the present

30 interfacial method provides very lightly colored or essentially colorless polyester. The
present compositions may be used in various applications, especially those involving
outdoor use and storage, and hence requiring resistance to weathering. Their light
transmitting properties are often similar to those of polycarbonates. Thus, they are
often substantially transparent and colorless, and may often be employed as
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conpound is present wwth the at | east one resorcinol noiety. 26. The nethod
of claim 23 wherein the at |east one chain-stopper is at 20 | east one '
nono- car box?‘,bioﬁlﬁﬁgibd chloride selected fromthe group congigissdedff benzoyl
chl ori de, substituted benzoyl chloride, toluoyl chloride,

hal ogensubstituted benzoyl chloride) bronobenzoyl chloride, trinellitic
anhydri de chl oride) cinnanoyl chloride, 4-nadi m dobenzoyl chloride, and

m xt ur es t hersestituté&for ﬁ'di}marl:tehhminmﬁe fabrixiativR6f trdnepaeenin shebemateridledsh one

nono- car boxyl: I; ' resent with the at | east one

di car boxyl i Zlfg fogg%?/gaﬁ?%%}% e ’ggnda%ﬁg met hod of cl aim 23 wherein the at

| east one chain s a st _one .nonaq- chl or of or e selected from
the group consi st"h%ﬁ’nge E?féﬁnc'lfa‘?eo‘?rﬁsfﬁﬂﬂéel’@?" %ﬂrﬁgﬂse?ﬂg@'ﬁa{yﬂﬁ‘% ®Hhenyl

chl or of or mat epmprisiugryIsuqsmiqulycnmmnshgatrtaasepnettbd:mpbstdﬂo@nmdrahemtoset and
m xtures %her%%cr%llulo%ggﬁﬁgaﬁ &rmldﬂwl]agéja@lcgs?one-r tuq%fay d of claim

28 wherein the “at st _.one nono-chl or te |s present wt e at | east
one di car boxﬂ‘q’io“aiar' cqﬁ:egﬁi&rcagxpngbga%q ‘ﬂ@tsﬁ’alﬂ@ﬁ) YR SPMPHSIYher ei n t he

pol ymer is r eeoxwinadrylatopolydser chaikt mersbergsubstaiuially dtey obanhyddde linkagese net hod
of claiml. %%kmyaﬁeps@wmem%@ ngfb&nfcp@naﬂ?@bﬂgna@l‘} e mtﬁayegéuclxgﬁépol ymer

made by ther{e calm of claim

5S35’ A mullbHTERGURETIA o a3t PR Enashab i BT PePUFB AR oo | i g Bt
| east ondOt heubsupledayer andzply yreemallyt stablepadynergohtingdayer.ddultilayersirteclesatfer i al )

gl ass, or neggl mvamn flclude st arR 6t m@édltaqwsewchtcla ﬁgma subiikle 9@t i ng | ayer
conprising the The article

accordi ng t o 28¢ g ?#’@5 %%&é?‘ﬁﬁ%e%%%b?‘? Eﬁlﬁmﬁromf‘? whigh &?mﬁe Peast one
pol ycar bonat subspaieyayst with acoatingilayenef spid|tharmrllypstabie pellyiveron cclside ofc

conpound. 3t7 s?lzikg@osaa&: uévele aRd theseviieh &d?npﬂsah Q&b%ﬁat@'ﬁ‘d%ﬁiﬂa at {e@st%ﬁbst E alt E |
corrprl se a eas car, al e al Kyl ene
t er epht hglsat §?at‘“§|t]ayﬂ§§ 881‘1 tﬁ@a@%ffm?H@Dmerzwﬂﬁ%qcaf%@"é?‘f’ﬁﬂeébﬁ@ﬁ%‘?/ad| ng to

cl ai m 35 whewsestrate fayecgula qogtingdgwr. Anjrintedayes ovap be tessparent asdlor mape col or ant .
39. The arti ‘ébxﬁmﬂ‘ﬁﬁ@&&ihﬂﬂf&r@x&hﬁé Besloranh @ detdrativeanaieths hichlae meanhialeNs at

| east one of s_an article accordi claim 35
further conprlﬁfief'ﬁeé{ amoys g‘?éﬁfﬁéﬁé{%&f%‘%g%ﬁ? ‘E?Flg'lﬁ(;lé‘%‘?’j Ogé’f’ &%E‘{Qﬁ)d coating
and subst r at polymesfer.exdrhple Thprouide abrasiomorsoratthiresistance.| Thiesubbbatetiayeri n t he

i nt er nedizgt e chAgNayePE tRérARILR tabl€ BSymer) EncPhnyfihtbfi Hefs RoVerOdiag LR 45

are preferably in contiguous superposed contact with one another.

Within the context of the present invention it should be understood that any
coating layer comprising a thermally stable polymer comprising resorcinol arylate
polyester chain members will also include polymer comprising o-hydroxy-

25  benzophenone or analogous chain members resulting from Fries rearrangement of
said resorcinol arylate chain members, for example after exposure of said coating
layer to UV-light. Typically, a preponderance of polymer comprising o-hydroxy-
benzophenone or analogous chain members will be on that side or sides of said
coating layer exposed to UV-light and will overlay in a contiguous superposed layer

30  or layers that polymer comprising unrearranged resorcinol arylate chain members. If
it is worn away or otherwise removed, polymer comprising o-hydroxybenzophenone
or analogous chain members is capable of regenerating or renewing itself from the
resorcinol arylate-containing layer or layers, thus providing continuous protection for
any UV-light sensitive layers.
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WO 00/ 69945 PCTI USO0/ 12516 42. The article according to claim35 which is
an autonotive) truck, mlitary vehicle) or notorcycle exterior or interior

conmponent, R@b@dssasduart er panel, rocker panel, trim fendgérysiffssedeckl id)

trunklid, hood, bonnet, roof, bunper, fascia, grill, mrror housing, pillar
appl i que) cladding, body side nol ding, wheel cover) 5 hubcap, door handl e,
spoil er) wi ndow franme, headl anp bezel) headlanp) tail lanp, tail |anp

housi ng) tail |anBheeskbilgyer ptielastypispidt kave qutsiondinginitiadgloss, émprovat r unni ng
board; an enghifgioRr, Weakierdbity, 3MP&t strddit and¥esibthdcBd Sfgafb sQlvidipor vehicle
or device) an_electri.c I.c%r el ecommuni cation dev c%? network 1 nterface
devi ce, _out ASBIOUPGIER D fes Ting] Sopfice Spisled ey e SectiopiBla ey 'Gtboar d
mot or, dept h of thadempatjielity ofithe disateterlaye®s hemint | j et - ski, pool, spa, hot-tub,
step) or step covering) an automatic teller machine (ATM, a |lawn or garden
tractor) kawn mMOWEhe maeihl of #ROSubitiag 1@ gk iPINe BiticRE of BI5 inSNAYARAY beat
recreat | onal |HEE i BShdic GRS JHHEFLdy Gl FLAYERANET pRRHLRTENE: an
encl osure, housSing, pa ., pa or trimfTor a conputer; desk-top conputer)
portabl e com@ndansationpolygsreiapigde. bpYarg ot dimied ¢, pelyparbenates rasrtiquiarly printer
keé_boar d, F%&ﬁﬁﬁp@l@bﬂs@nace@moeyph_emére]rgmnepolwfgdnﬁd@hpayeste{rngm sender,
radi o receiver, nete npa,. i i Xtk e | iance,
t ransf or ner, %’eﬁ] rthoé?)ﬁ'épltog%}nfe%? ?'%é:ﬂl‘tg%p%yg f&® E‘éﬂ&df’ﬁ}c aft?rz)}%ﬁgggl'ya@gﬁ%t ruction,
gl azi ng) 1PooPrhyearbeniated @nd polyestraware freayently pesferredal | panel , door) door trim
decorative w ndow furnishing or treatnent; a treated gl ass cover for a
pi cture, paintingSuipbkiplycabnalesipilade Honepplyaarpormates comprigngghiciiralan out door
or indoor Zouﬁiks%??th&pgé&désbﬁdeﬂ f@ﬁﬂ@o{gﬁxﬂg};ﬁbm 1bdks WP@d conbi nation; a

chaddi ng or

utility pit cover; or seatin aub I c transportation; cladding
or seating f6PPAYealpTrarbongigs Ayl inyentigprshie. most prateriag Pelyrarkonaes pret e di shes:
coat ed hel nmebisplienpeA domal andreopelgt aromates) Argfembly; the oaightawyage m&ilécalapr nat ur al

extiesys CoRkffl AR ARLR PO Carddrkid Bz PROMABEARINOR Phbdl 1068, fibPal Nt e
§

article; coate artli coat e uorescent article; or c¢coated foam
article 25 Breferablydomapon e P08 2P SS90 ti 1 ayer article which conprises

applying at least one thermally stable coating |ayer to a second | ayer,
sai d second | ayer Theopobydashonaje absireta otay alse be heopmysswstarbongte (gtheithant he~noset

pol ymer, cel |l QpblesterdBbEiaeAdmpl8YcaT8 thOEodtRE Blyer AREf R HrerRlehNg | ayer
conpri sing tge pol ymer nade . by the net had. of aiml. 30 44. The nethod
according to E‘ihaﬁ°Pr¥l¥§'a %9’%‘1“& CPWBH%B’S‘%ﬁﬁ‘t"B t%&'ﬁﬁfgaglésc"i’f’“‘f"é%‘fs’ 5)3)3)
pol ycar b@dat enitspoth/ass saphthalatezaidior tenephfielajardhe ofpolpestaickebnydtes el find
e
i i u i -
copol ycar bonHE& af)g’lsf}?%fgll%@ﬁ?wggﬁﬁﬁﬁe&%‘ﬁ ?g 0%333@5\2@ copol yner. 46.
The met hod ad26t.814xd.106.038; 4 k56 089\th2386194; 4,838, 3V at #8189 ypnd 4,506,06f%kr 5

conprises at |east one colorant. 47. The nethod according to claim43
wher ei n the substPajestet QibsRtBSInallidd, Basdre Adtaintiteditsd,lpoBi&hy@agt col orants. 48.

Th th I i L.Si I {ate |

di sposed-bet (Eanial eyt Aellyfehs tebirifla OMR AR B S EbRAMRAY D P Ve
accor di ng t oPy&thylengnaphehalatsl. Rlybutylens papiithaiae)) refurycdlehskanedimeshanpleast one
of fillers atrekphmhhlated pob(cyoldheddnedimethansl-caatin/ldhe ngephthatdte), mdipdiwher ei n sai d

mul til ayer aé%i‘%%ﬁ%ﬂk‘g"‘fc rF-lﬂﬁfcy{ﬁﬁﬂéiaﬁgdiéaﬁ’b&gﬁa@.ﬁ rate |layer. 51. The net hod

according to rein e substrat yer 15 conprises at |east one

ol ycarbonate, polyester or additiop pol r Qf an al kenyl aromat i
(F:)orr)};ound. P Suitable addigon polymer sugstgtcs){xg:?udc omo- and copo encalpha&c

30 olefin and functionalized olefin polymers such as polyethylene, polypropylene,
poly(vinyl chloride), poly(vinyl chloride-co-vinylidene chloride), poly(vinyl
fluoride), poly(vinylidene fluoride), poly(vinyl acetate), poly(vinyl alcohol),
poly(vinyl butyral), poly(acrylonitrile), acrylic polymers such as those of
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52. A polyner consisting essentially of resorcinol arylate polyester chain
menbers substantially free of anhydride |linkages linking at |east tw ners

of the pol yZWBlhokdedd N) Prepared by an interfacial nethod, gefB§dofitsig the
step's of 20 (a) conbining at |east one resorcinol noiety and at |east one

catalyst in a nuxture of water and at |east one organic sol vent
substantially immscible with water; and (b) adding to the m xture from (a)
at Igast 0nﬁ(rﬁétﬁ)&&@&)ﬁ)&ﬂ&smraﬁalﬁyldhﬁﬁhbaﬁf}llﬁ&MEHbsq:dllﬁi'neﬂ@l Methger{1ne) EH bet Wleen
3 and 8.5t t t rein the tota
nol ar anount % amﬁ fin Oqfrﬁﬂ'ggf@%eug&r&gdt@tc%%ﬁ&ggne%c w&ﬁﬂa‘éﬁsr ci ent
relative to tﬂﬁbldt‘tstsétlldlﬁ‘ﬁ?t&rp%}ﬁb'!ﬁ?? n5efemesd 4délt@ﬂ@9b§lefssfsf m#e pol ymer of

cl a:jm 52, pr?ﬁl@b@daﬂ&}poﬁ}@tyrdhbeiﬁd&@p&ia]lmdwdaﬂwﬂsfﬁndlﬁlﬂnrcbﬁdlytﬁerﬁ he step of
adj usti

: t Q. bet nd, 1 foIIovmng
addition ?f tE'mhé?aylcggts Pt}éf’[n"g’% g“% JMI[‘S?‘E: . ToTe A %fylm“cﬁ'”‘ f "0 001 69945

PCT/ US00/ 125 geftgdion a!h@wm@u@olm@|0frb@;gqlerma@ga}karhaqﬁxlatanemcte«efyac| al
met hod further conprising the step of : stinring the reaction m xture for
at | east 3 m nut eBlends qflanpef the euregbirg bl yhitrs by alidbe @nplyyedras ofbsehted. m 52

wherein the mtmg&gmm&@%ﬁ &t H&llmﬁﬁh?élfhds?ﬁg}‘)ﬁ%k PBOUBL fEAlAe 9roup

consi st ng o OI’CI nol and’m xtures

t hereof . 56. PEABT SRR Sfp°!:)1°§‘Fﬂ¥‘!§l5 W@P‘é‘fwoﬂﬁéma@s?%e“&ﬁ@%sorC| nol
noi ety i $0 unBMDEAjatrylie chbbespolgphenylenefether-phiystpteny, motypbénytdnaietie52 wherei n t he

e M i
napht hal ene- BcePaateAlsE QQ}FPEP ar BOHF’&W@} e'dSFFd‘ FﬁiR? M?aé'%""f‘qﬁéi’“?é’é‘?’ 58. The

pol ynmer of chdiitionDpolyntees gillmora @redidrabl g asristimrecthel mapor papyition theedofl di chl ori de
Is a mxture of isophthal oyl dichloride and terephthal oyl dichloride. 15

59. The pol yner ofhccshsgtmeﬁﬁycmshmunmrmrslwomxshmah&mw&o dichloride to
ner of claimb59

t erepht hal oyl dic

s o' OVt orinrtse ptleds Gt ot Bt i B A BaRE RAIPERA i Shior de i s
about 0. 8- 2. $ibstrates igcludeT bt apoy fimited fo, tiosd deriyed frhmreppxyst dyanase estearhii onet ri c
ratio of tot a«ksa%%tmmkthﬁ AR IPhAlfe, taextgﬁ&s ki ek, 9huner.fdﬂﬁalaérgu98 i s about
1.5-1.01 : f mf erel ﬁt i chionetric ratio
S ioial bhehiiEs segh s TR fsis, mOEEe driteh € Bt 1 o1 0 |
1. 63. The pformaidehydé, bsn@pmlmltqypepadrewwhﬂwmmtmdfnmymatcnﬂn ol wher ei n

L hg pH 11 0 Waéxﬂlt)éiihrﬁ&ﬁ oflthe ﬂg/eaﬁbn&hmlmndmtp%iyﬂydﬁ&&h@@ﬂn@flc&hﬂiﬁbd fie earth
ydr oxi de,

or 25 ap al kal i.ne rth g Ia|m63
prepared by {iﬁ SRt @F‘F‘é?@f ic PRl L\Xﬁ Fh““?ﬂg‘“ﬁﬁ% E&Pféqeﬂylﬁ Tusi ng
aqueous sodi palyphpuylenci sdl:f:dc,qg;lysulfonc polycthcnrmdc or polyester. Said thermoplastic

polymer is typically combined with thermoset monomer mixture before curing of said

thermoset.

25 In one embodiment of the invention a thermoplastic or thermoset substrate
layer also incorporates at least one filler and/or pigment. Illustrative extending and
reinforcing fillers, and pigments include silicates, zeolites, titanium dioxide, stone
powder, glass fibers or spheres, carbon fibers, carbon black, graphite, calcium
carbonate, talc, mica, lithopone, zinc oxide, zirconium silicate, iron oxides,

30 diatomaceous earth, calcium carbonate, magnesium oxide, chromic oxide, zirconium
oxide, aluminum oxide, crushed quartz, calcined clay, talc, kaolin, asbestos, cellulose,
wood flour, cork, cotton and synthetic textile fibers, especially reinforcing fillers such
as glass fibers and carbon fibers, as well as colorants such as metal flakes, glass
flakes and beads, ceramic particles, other polymer particles, dyes and pigments which
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WO 001 69945 PCTJL1S00/ 12516 65. The pol ynmer of claim 52 further conprising
at | east one chai n-stopper selected fromthe group consisting of

nono- phenol i ¢ conpounds) nono-carboxylic acid chlorides)

mono- chl or SYQM¥AAEs, and nixtures thereof. 66. The pol ymeFCUYS0%He, 52
wherein the nol ecul ar wei ght of said pol ymer decreases by |less than 30%
upon heating said polyner at a tenperature of about 280-290C for five

m nutes. 67._Th |y . ' erei he ol ecul ar wei ght of said
pol ymer decr reng E%Q‘%?%Fg‘é%’g{“ﬁ%lﬁ% ?’ %ﬁgﬂmﬁg’.’a{}'f)hﬁr epoS "P%'}@Ecr‘ﬁﬁ?%@ of about
280290C for enopmpasseumulglayarnrigdes camposipga filledhermasetiybueteclaydr ahthyasof

resorci nol ag yAeei-RoRidgyc@sipBind(SM@). menbers substantially free of anhydride
| i nkages |inking at |east two nmers of the polyner chain, prepared by an

interfacial net h()fihc ﬁg%ﬁ‘%?,@%}ﬂ#@?ﬁ?f’ﬁgﬁseqﬁ legaﬁl)ongg{m;kgg:s'}?at%all east one of

unsubstituted resorcin or ci no one catal yst

sel ect ed ¥ r oifcludingghus mpt linaitad tar wong. paper Gardeeand fipehasph particlsdoard, 15 and
tertiary am pRSoodREnstluctictgsaper)Keafipaper; R fitrafdpialiubbO e bubyrate/1 Xt ur e

of water and_djghl h . i . . ' m xt ure
of isopht hal 6yc1 lﬁ% icgﬁ'ﬁggﬁ%ﬁ%ngﬁlgg %ﬁf@gﬁtﬂ%%gﬁﬂlgﬁﬁl% %c?r#g'gaslfs‘%\sob?_e Aﬁ%logg rati o of
i sopht hal at elees opecaiyipsi¢anaierial and githgr 3t least ong thegRpsebpPolymer Rpmicwarly e pH

bﬁt ween 3 a][lddh%siBe thefriusepolyialir), ot 1edst GRUREtISPIaaidipaiind (Frahuleriyde, | wher ei n
the ratio,o0 . nolic
groups | 901, Fg?’%l%ﬁth%%?‘ﬁc byt fleh 4 PEE BLRTabollBeF Bd B BlreRPRLTS,

bet ween 8.5 gAY cnpiheanesel fohyynes@nd atleast ofe thermoplasticnobmari ¢ aci d di chl ori de
m xture, and stirring the reaction mxture for at |least 3 mnutes at said

pH, and 25 (d) i sMubildyagartities puubmpassed yathdinpedtipnelsodecinéathoseg i n nol ecul ar
wei ght Dby | eéo?%ﬁgrﬂﬂ'% a@@%@(t%ﬂ%@lagﬁﬁf&rn@pﬁallﬁaﬁ 3aktis B sQbsu@Rquer 280- 290C for

five m nutes. i layer artjcle conprising. a substrate | ayer

conpri si ng a?ltq°@§*§F“{5Timaé’e{ %&ﬁ%‘iﬂ“&%’r‘ﬁ“é aﬁ?ﬁrg‘gl& ?‘“l{?%%?lﬁ’ﬂgre"tmﬂ’éﬂ oy |

cel lul osi%s rrmteepos_ad betgbassglassrlamarwlasu_hnmemﬁyqr atMBl@G:bﬁl@ﬂl@ﬁtda_CT / | TSO0/ 12516
at | east OneDg,Isaﬁafngngxfmshatmedfggmn%%ﬁa gnassqa,feéagt &Y 6fe £MBRYd Si Ng the

pol ymer accordin I m 66, artic ccording to claim®69
Wherein the BRI %wic?élg CH‘LP“%Y&CEE%‘WB‘H’@"M?%’&?/H@H £8Y thegrallyst er or
addi ti on pol statde pafmercoatikglaydrallenmhesiveSnedageomayl be fransplrentavpagee er accor di ng

to claim70 pARKRER. EdenanyBSdiicHidhs GATPeteifed tftt the interlayer be optically
20 transparent in nature and generally have a transmission of greater than about 60% and
a haze value less than about 3% with no objectionable color.

Metal articles exposed to UV-light may exhibit tarnishing and other
detrimental phenomena. Therefore, in another embodiment the invention
encompasses multilayer articles comprising at least one metal layer as substrate layer.

25 Representative metal substrates include those comprising brass, copper, and other
metals or metal-containing articles which may require protection from UV-light.
Depending upon the nature of coating and metal layers, at least one adhesive
interlayer may be beneficially employed between any metal layer and any thermally
stable polymer coating layer.

30 Also present in the articles of the invention is at least one coating layer
comprising a thermoplastic polymer comprising thermally stable resorcinol arylate
polyester chain members prepared by the method of the present invention. More
particularly, suitable coating layers comprise thermally stable resorcinol arylate
polyesters, copolyesters, (particularly those containing soft-blocks),
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| east one bi sphenol A hono- or copol ycarbonate, poly(al kyl ene

terephthal ate), or ABS or ASA copolyner. 72. The article according to claim

69 wherein the coating layer further 10 conprises at | east one col orant.

73. The artWVOI0&6¥dTor di ng to clai m69 wherein the substrafETU8WIAIAS at

| east one of fillers and colorants. 74. The article according to clai,- 69

further conprisi ng an i nternediate Iayer di sposed between said coating and

substrate | ayers % % aar g t@\ ein to cba|m74 wherein the

i nt er medi at e F‘é‘ﬁ?@f’“&r&ﬁf 2P 4R AL B "I“é{““ér ORAes ShE WELD 76, The

arti cl e accor tothgubstrate|layienargion wpritiog layer, mcéﬁﬁargnﬂrtonvaph pthecii)maledular ar y

vehicle) or W&h&f&y%&e@gs&ﬁrda@r wMen H{étcﬁﬁtlr%rlaf& ﬁs’ﬂopol@@ﬁgﬁ'beg &(Lji @rer
0

panel, rocker or ecklid, truyn bonnet)
D okt R apkin e RS VPR Bt oreer Hlobhedh TSP el oot
body si de $rol copofyestarcerbonatolager, wil iypicaply bel derivet drodt the szsmmdwmnt ovganidow f r ane)

headl anp bezel,gideAtbafRed Irthé cdrbdhaie bictks. | amp housing) tail lanp bezel)
| i cense pl ate encl osure, roof rack) or running board; an encl osure)

glogilt n?&aloagrel % eloglc% A W&h"f m5 e Fthg mve" ’On %V%ertpo )f?’géscejteéjg égﬁa}nout door
furniture, 25Waich@reafl13¢lbl§(5'a@t lggst mrcrm@cmﬂm M’r@nlngp%mg@aﬂtﬂlsmem dept h

finder) per somﬁpﬂba{geﬁa-ﬁany Atabretes&kinor d9Rle)poBRair dheﬁrﬁdrﬁberﬁ liRiRwatie Step
cover | ng (5(?;] gxl“zlllglrop sof at lea ar{ral[m}ﬁlsm ﬁym%s)lna%éﬁapoly e % ahd tractor, |awn

mower , 146 nal vehlcle

gol f course mlmrcrs %thp# HRETBTERENREN, PETR, Bﬁ@%mmsphnmm ng) panel,
Ioart) or tri npdl%ylatccprémﬂébey, thectRdating! 1oyer pOIyReE @rnmsr@ersmmn &gm i }: %(
ap-top conpuf er r oar

machi ne, copi &0 efeg@ mﬁgﬁgﬂteﬁf’%g}aﬁag 8552591 r%g} ngc;rb o receiver,
neter) antenna, ht fixture, ht|n Ilance transforrrer) air

condi tioner; an ar‘g'i"lﬂ’eéaﬂ%eé‘cf’ S}EF in ‘Wb‘"ﬁ) %B‘gw fepycpme £BulElaysT afifle di ng or
const r uct 1Hn) whichzomprises apflying)at ledsnahewhermilhyisiablé coating fayerao a seahd  panel |

door,  door trraga. &?&&5@&& Mﬁr%rﬂgas garreagt%akmnﬁes 1£sr,@gsnyﬁr@r ihdfmblePat ed gl ass

cover for a pi alntin ter tected

graphic; an oed! UB?YF quWd%?naélg&Hs op fetah.apd f"’éd Fﬁf&ég ramrﬁoalpﬁrlagn c- wood
conbi nati on; polymer dompriging resaremp! arglawgai yesterathain mserahiersuybitantiafiv free of

transportatiogy, &A&qmagcs%hagammnro%e&r)mhe%oxyﬁrepm) or buses; cladding

for satellite d?’shes coated hel net or personal “protecti ve eqw pment ;

coated sypthetic qr nat X1 at ed hot m Or.

phot ogr apm c pri n?[ ?L{é?fl ?)t{atlﬁni“vﬂl lgP’t ga%tm% zgg'cfyéégﬂ °°P??%‘F%¢"coat ed

fl uor escent afmpiled@aSG¢0ﬂdd%)tcédei'am)abﬁtth@:$®Stm¢laYﬂ aret lasiorr preparing a
rT;Jl L : | ayertarfhteﬁh@dmbla@br tﬂﬁﬂ%lyi’@ﬁe &Bﬂisb‘d Péwdéh 1A cdaﬁaganmas&mWaé l'y t

stabl e coatin sai d Mprising a
east “one-t heahiienhd B Fil asher il ShmeaR SRR el il Rr b Y, o

gl ass, or netthe subsisgie gamnwbwrnguﬂrazwefmbwpmmfﬂlgmamé coleraptsspchaascor ding to
cl ai m 66.258. delérbeiBERRMAbACCWhEN fidtedsBryCit rmasnbz Zpe&tmmy ¢hokdibsoglpst r at e

comprl ses at e heaRke e AUKGA BONAL ey PEL ISR SEr Gideli bt 4R DOl yirer of

an al kenyl ar fal'm 78 wherein
t he substrat ePreipysty %@5@“*&? tYRsa 512y alse bo Pispmeinghe goal efor copol ycar bonat e,
pol y(al kyl ene terephthal ate), or ABS or ASA copolyner. 20 80. The net hod

accordi ng to cl ai ”Applicatvarofihe at lzast ooaitaaring laggranayf herpgelformeadbyzolvems at | east
one col orant - casting. More preferably, application of said coating layer comprises fabrication of a

30 separate sheet thereof followed by application to the second layer, or by simultaneous
production of both layers, typically in a melt process. Thus, there may be employed
such methods as co-injection molding, coextrusion, overmolding, blow molding,
multi-shot injection molding and placement of a film of the coating layer material on
the surface of the second layer followed by adhesion of the two layers, typically in an
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81. The nethod according to claim77 wherein the substrate contains at
| east one of fillers and colorants. 82. The nmethod according to claim77

further an internedi ate 25 | ayer di sposed bet oati ng
hilih, g

and substra 83. The nethod according to claim3$8 erein the
I nternedi ate | ayer cont ains at |least one of fillers and colorants. 84. The
nmet hod according to claim 77 wherein said nultilayer article is further

applied (0 agelnhididing Bbefauside, indbAGARIMR, S’Q;['awxﬁpg!eéﬁﬁge% The

met hod accor I'ng . to ¢ e su conprises at |east
one pol ycar b@REFREIns JAy\pe serductsd updraartireroepiged sasditions-an al kenyl ar omati ¢
conpound. 86. A copol yner consisting essentially of resorcinol arylate

pol yest er 5 chai nluieatbewihin thecsoofw of alte ioventipn to 4pplyzastmitiued apniprisingithie

al kyl ene, cbﬁmggstpgﬁpchéée%%@lg%r 19 m% msw&ias)er Qrucmsc %hr‘an%nké" ene

chai n nmempers anti all ﬁ i % Jéage |ng at | east
two ners of tHEMBRIRSHGethermIosstor cf ‘QB%‘F@B‘" thateof Hsd,
conpri si ng thecoadmermﬁd(fﬁ)encﬂuﬂmthat ngthatcodtmgsﬁyenﬁhnsnmdremchrai/edTErety and at

| east one Cateﬁir){ E, Hy;&hié’:ﬁ#g nlﬁéﬁ'bﬁn&%fld WRh g{e sﬂ-ﬂéhéx%%: ﬁnﬁﬂ%% &@%o&fn ani c

sol vent substant all scl he m xture
from (a) at Negsindghrsegonddpyssyd injectipg @ea‘ﬂtt?HF‘EP‘P“&bmﬁHFFl@ehﬁlph‘t By#ihg the pH
bet ween 3 an(ihe&da hhhﬂdgkcoidmnpﬂde&erhxkemfpombladiam sidesayd tlor subsiaes layed t he

total nolg fih 0 efi ci ent
15 rel atlve to tﬁ%‘{got&ﬁhg]a&}s {hlo nI?rso ]ﬁ/é’?\ %%%@g%&g%’a&%e&copol ymer
of claim 86, S‘(S‘Fepared by an |nterfaC| al nmethod further conprising the step
of : adjusting the pH of the reaction mxture to between 7 and 12 fol | ow ng
addi ti on of the afhe dicknessasef Hiecvaripupdoyarcingnyldlaygr articasio ¢his @8entiphe

copol yrmer of el mbstbfleh asgslfiwar ed by an interfacial nmethod further 20
conprising the step of : stirring the reaction mxture for at |east 3

minutes al PH bet gyl At Boau s TRICRABLLAIRINPL kPl BRAer oin the

at |east one resorcino roup consi'sting of
unsubst i 18t e@lqr%%fcéthb@““ﬂ—ﬂbé‘ﬂtwpﬂresorm nol , and mxtures t hereof. 25 90.

The copol yner of  gdatihgn-86oushe SH0 prefeeabit auoetam-zsmrnadmﬁqsxefemlly aghety is
unsubsti t ut eg %or ci nol .
0-1
second material, if any—about 2-2,500, preferably about 10-250, and most
preferably about 50-175 u,
20 total—at least about 125 W, preferably at least about 250 u, more preferably at
least about 400 W.

The articles of this invention are characterized by the usual beneficial
properties of the substrate layer, in addition to weatherability as evidenced by
improved resistance to ultraviolet radiation and maintenance of gloss, and solvent

25  resistance. Depending upon the coating layer/substrate combination, the multilayer
articles may possess recycling capability, which makes it possible to employ the

regrind material as a substrate for further production of articles of the invention.

Multilayer articles which can be made which comprise thermally stable
polymers comprising resorcinol arylate polyester chain members include automotive,
30 truck, military vehicle, and motorcycle exterior and interior components, including
panels, quarter panels, rocker panels, trim, fenders, doors, decklids, trunklids, hoods,
bonnets, roofs, bumpers, fascia, grilles, mirror housings, pillar appliques, cladding,
body side moldings, wheel covers, hubcaps, door handles, spoilers, window frames,
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91. The copol yner of claim 86 wherein the at |east one dicarboxylic acid
dichloride is at |east one nenber selected fromthe group consisting of

i sopht hal oyl dichloride, terephthal oyl dichloride,

napht hal en@¥@¥9%Scar boxyl i ¢ aci d dichloride, 30 sebacoyl| PCHYIPIEEE

cycl ohexane- 1, 4-di carboxylic acid dichloride and m xtures thereof. 52 WO
001 69945 PCTI US00/ 12516 92. The copol yner of claim 91 wherein the at |east

one di carboxylj | [ Lde . A i t hal oyl .di chl oride

and sebacoy| %4#%%%?&'9@%%@?gaé]d%[f@sr’remﬁﬁ%#{ﬁ g?‘%ui“r%s‘é%ﬁ)gﬁ‘%"% 2% H5FF om about
1 to about 4Blataanslosyres el sacks.@pd running bperds englogues, Ifpsings pensjsrend of cl ai m
86 wher ei n t pertsfopombocvehitlesaridadevies? Endigsuah fatlefdticaandr oups to total acid

chloride gro ' -1. : .95 . opol r. of claim94
wher ei n t%e gﬁ%’f’kﬁﬂ’@%&ﬁéq %Evr?cg%ioggdg?r ftﬁgltngf‘ %_lg‘%%f(t) olllgpog‘}l'ggpbs? a'tsgné 0Far acid
chl ori de §r oagpmentaipelyding trim,englpsures] anddwusirfgse outbpast metar hoasingsadaptie 6
prepared by ﬁadérmbeﬁﬁﬁspﬁaéonmama@rmg‘étaid@; pdlst ks Hdi-fbs Gedpaisidpred using an
al kali netal h\ydr ox:bc . aquacl ksgl |C{§e eagt h]. h%sdr Xi ﬁe. or qq.n al(ral ine earth
oxi de. 97, TRAVERBEY PYdipE thd topsdipeucn ppligaliond i s plasipg codty ayindose o
wherei n t he [Proissdegeriaiyeavindew farnisbingsprasetmnesistlireand glass oxvetefor pigturcthe
COFC)' %/rrgr of pﬁ?ﬁﬁgn pfiteks bideie d{:i@mriie&isfkgalﬁlbanbﬁ,a@]&i_d@%; ﬁb@&t@% ghapRitfpper

sel ecte ro e | - naol I|,c (0) S

nonocar bééyl glétdgl_%ri agﬁ &%ﬁsﬁ%&%c#@%ﬁ%gﬁ&%%&] %ﬁ’ta@g P aésn%p%’q%’ﬁ?cetgll?her eof .
99. The copompaiipesdATM)aenelepreqineryings. panels madoars (o lays aga gagen saij d

copol yner degt@as Aawh mnowesss adasts, ifdadippnwhead 'gﬂﬁerﬁx?bﬁ; Windywrafid acltora f
tenperature X - I . . . copo ner o
cl g}) m 99 vvhe?%T’%Bﬁﬁ_%eﬁq%%g%grtg%éF%ﬁésroeg’] hs%g%lgéscg%'%sygrr@ a‘%ggorr_eagesyby | ess
t han 5% upon straynehilgs: secreatipralyelyigle panelsgnd spopenepoplayrroyngeqpipmentyi nut es.
101, A caqpol yfeles 666 réhiphGtiG %6 Ednbihations; goE ettt Matked] WIRY it BOlepest er

chai n nenbers_i .hat i i rai hai | ne.or .Co
cycl oal kyl engorﬁé"t%ﬁ%? Arin%éh%g'rt g} éogn J%ge? gﬁqsfn%f‘%%faﬁlg%‘O%P&%rﬁﬁ)b_c?f'r‘gsdgapft?%kages
| i nki ng at | exfBRutergusigss Pam-helecom(eRBouSHES] TRONIISF BoNsNgS ASAteANn | nt er f aci al
met hod) c;)rrphblsiﬁgg; KellboasdsCPA X afiaching h6@ifs Ndoplgr a&ushfga;laélemﬁc Adusthgs;u ?St it UL ed
resorcinol a - I Ch X : Sg romthe
group consi SE1 gﬁ‘é" @?’Bgﬁé%gﬁg’afiggﬁ%ﬁo& %@‘Z\H“g&%ﬁ%@? E(sﬁ%%syﬁ' h%%r%glgcs and at
| east on@&0 nmolghtmganpliancess rATpkdpietiRrs deyige Bougings:ireasformes hoygnesrainnd
di chl or onet hastditioneér houMb{) Ola@A R br seating for public transportation; cladding or

seating for trains, subways, or buses; meter housings; antenna housings; cladding for

satellite dishes; coated helmets and personal protective equipment; coated synthetic or
natural textiles; coated photographic film and photographic prints; coated painted

25  articles; coated dyed articles; coated fluorescent articles; coated foam articles; and
like applications. The invention further contemplates additional fabrication operations
on said articles, such as, but not limited to, molding, in-mold decoration, baking in a
paint oven, lamination, and/or thermoforming.

This invention has been described in detail with particular reference to
30 preferred embodiments thereof, but it will be understood that variations and
modifications can be effected within the spirit and scope of the invention.

The invention is illustrated by the following, non-limiting examples. All parts
are by weight unless otherwise designated. Molecular weight values for polymeric
samples were determined by gel permeation chromatography (GPC) using 3%

35 isopropanol/chloroform eluent at 0.75 milliliters (ml) per minute (min) on a Polymer
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PC C/ USO0/ 12516 (b) adding to the nuxture from (a) a m xture conprising at
| east two nenbers selected fromthe group consisting of isophthal oyl

di chl ori dexwd gfcosagt hal oyl dichloride, sebacoyl chloride agErmsoon2sis

cycl ohexane- 1, 4-di carboxylic acid dichloride, while maintaining the pH
between 3 and 8.5 through addition of agueous sodi um hydroxi de, 5 wherein
the ratio of noles totai acid chloride groups to noles total phenolic

groups is 1. %a8s Mixed Clsize{ exklugidh dsluinAGeldne3590, afd dahibrate@asihjz polySiyrehtlr € to
bet ween 8.5 asﬂﬁdff@s fol %’ﬁgzag‘”ﬁ?%‘tbbgg S?g‘w‘&rpe di carboxylic acid dichloride
'ng on m X

m xture) and StIrri reac ure for at least 3 mnutes at said
pH, and 10 (@)%Alﬁgtﬁtli ng the copol yner) said copol yner decreasing in
nol ecul ar wei ght by |l ess than 10% upon heating at a tenperature of about
280-290C for five_mnutes..102. A nultil ayer ticle c rising. a
substrate |ayer cgﬁ}ﬁﬁ(@ﬂ‘é“é‘f“‘l‘t&s&gfpﬁﬂﬁatf%e‘ifﬁﬂ "é‘gﬂtw %abgg%%w,"? ldlenpset
pol ymer) Gel Ipolyegercvitheliath ised gndgérepishalase umitst &b 2 opelited Sivanedkedottomne coati ng
| ayer t her eof,qSRhtkefAadiinHrd @Y Ghd SQUippel H/ithQ hddRarft i MrYIBSH BRIl N9 to
claim86. 103._ The %rqt i cl e accordi ng to ﬁ’al %10% wherein the sgﬁét rate
conpri ses at "fHESONIAEETIROPIEFYE AAabZINg afqiien (pnels, Was ghargesTespsiiyter of an
al kenyl ar omat(21c8 gmnp(bg]nﬂ.lmm@&d,[mdlﬂﬂewagrpinol morbenodicrgpping ageai (hOI@3 wher ei n
thle ?ulbitlrat Q.fﬁamr%h)fseﬁa@wﬁ@@mﬁag; ph%%gﬁﬂﬁichﬁf&%?&\‘ne 505R %ﬁca{ _bolnate,
pol y(al kyl ene ter ate)), or or copol yner . 5. e article
accor di ng}oto“@F%ﬁﬁ%ﬂg%ﬁ@gg“ﬁ“lf‘ff'é'ac%aétcih?fﬁeq 3§EF°¥W§’W§P“€6WP’F%% at | east
one col orant (128 &0642 didlparal wited B2 mi)k while agolutioncifasophthaidylieheide t he
substrate com@d p. ﬁ;nol)%&?htﬁﬁ!@yﬁichﬁéﬂde?ﬁ&i% 2n¢l1 aRhOiRItichlorbéthadd® article
according to g@alﬁ 102#33r her cogp,i.l Si gﬂgn |ntt ernedi ate | ayer, di sposed
bet ween sai d (CIFEY NS 89554 £.49€ 57°9P *53}5‘? g P AR Y B Yay Y 00/ 12516
108. The art 7d wittasedmihydgoxide pricaitonh @dditdresfeicid dhtoside neletionsdwhice | ayer
contai ns 13t LeAS{ddedver b nlihditb S TheIPOIAM REABhwas HifhtaiddibeRhdentl S @cor di ng
to claim102 \%l ch | 5 an autormttj ve, tr cé,r mli taé’}/ vehi C|? or notorcycle
exterior or iMPdes B MEhiEpGHRYes ofseackipn- fgh migutes fearactipn e OH Yade ) trim
f ender) door raiskdaéhbaht 1@ with ke adilition ofisodbmmhatroxideoaid)helifopar jdditamel a,

10 minutes. The stirring was stopped and the aqueous layer was removed. The

resulting gray organic layer was washed with 1IN hydrochloric acid, 0.IN

20  hydrochloric acid, water (three times), and the polymer isolated by precipitation into
boiling water yielding a white, fibrous material which was dried in vacuum at 110°C
overnight. The isolated polymer was the desired resorcinol arylate polyester.

CONTROL EXAMPLE 1

A polyester of resorcinol with a mixture of iso- and terephthalate was
25  prepared in a blender according to the interfacial method of U.S. Patent No.
3,460,961. The isolated polymer had weight average molecular weight of about
289,000. The procedure was modified by addition of 4 mole % chain-stopper
(phenol), resulting in polymer with weight average molecular weight of about 51,000.

CONTROL EXAMPLE 2

30 A polyester of resorcinol with a mixture of iso- and terephthalate was
prepared according to the solution method of Cohen et al., Journal of Polymer
Science : Part A-1, vol. 9, 3263-3299 (1971). To a one-liter, three neck, round
bottomed flask equipped with a mechanical stirrer and an addition funnel were
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grill) mrror housing) pillar applique, cladding, body side nolding) wheel
cover, hubcap, door handl e, spoiler, w ndow frane) headl anp bezel,

headl anp, 4@ dosbsagp. tail lanp housing, tail |anp bezel, AdrasisRsiel ate

encl osure, roof rack, or running board; an enclosure, housing) panel) part)
or trimfor an outdoor vehicle or device, an 10 electrical or

t el ecommuni cati on device, network interface device, outdoor furniture,

aircraft, boatargw isophthaleylkeshilorids €076 Ak hokintblextingiol]) depphithflbyl drlorideer sonal

wat er cr af t, } v

automatic te s%fnal5 H?'?\b?)l eﬁﬁ‘?ﬁ}ﬂ (g%s\t%hgbmﬁltog’r@g%tfﬁgcto ? ﬁablbwﬂg))rmwer t ool )

spot ting equﬂlﬂﬁﬁéh‘tdlﬁ}”atlﬁy O@ﬁ@fiwﬁlﬁp‘ll PF“ZPI@@F% Pelwaerizatpn weeinitigedbycour se

mar ke][ or pHRyp@isedddtieriel adetiomanc 4hokit 6f @isthyRmiMOUBI1DG, lmﬂﬂl) part, or

t rimfor cQ e u to
rrput er )9 paf)::g)gb%éﬂutgs %Kﬁi ﬁl&?urng,RWa?%tirre%q{nl ?P(Luri(zcli é@m‘c@feg&g ma CEI ne,

copier, tel e?ﬁn@hﬂmmthwd@cfﬁwaSrraamd§@nu@p yeagtian rgxxm;e y {ibyajiomet er |

antenna, | i gme ﬁlltﬁéiebWa@ ,slokulygﬁttmmn@n@étmep(soo trﬂ)aﬁ%beHnﬂW Th@px’écxﬁl@di'éii Ej i oner;

an article us LN bui strycti.on azin W ndow,

wi ndow trim p(f Bor wasw Sﬁedqg“ Oﬁ'mw Pf %mu edd%%?’ gctuum N %lélcr:hg 'Soéat%!e wi ndow

f ur ni shi ng opolymerdtaﬂre\mght averafgeawé@ut}r E{S@h'(ﬂf\?b‘i’“tf%ﬁo@t pi cture, painting,
poster, or displ a protected graphic; an outdoor or indoor sign; an
article %deﬂﬁm thl c-wood conmbination; a utility pit cover; cladding
or seating for public transportation; cladding or seating for trains,
subways, or busesthesd exauhipleg ilfusirats theardparationlpithydoxygemniratedgbareinolor per sonal

protective eﬁ&/td?épamalatmagmér@ﬁmwmdaeMo&o@ﬂa&ke&;u;paéd Rk bineBBanicapat ed

phot ographic fil hIC rlnt ti.cl e; coated
Cyed ar i cl esirte ReEeiedibl, SRRt nf b g cBine g b eblif Fimes 10 o
met hod for pwepaharggi rasareineli(Lay kg, Qalrltm@li) eVatﬂm(l:ﬂmeompﬁth%Cldmcyﬂﬁfg at | east
one therpml | M])Sa;n'abhahﬁ@ﬁme RE0 :ayseo mﬁ&olﬁet@ elcmdn&lamased%alasid%%ﬁ&éi) | ayer

conpri si ng l one 0 t he

cellulosic 3 i‘?’f ars Stiﬁeggg% )s!eé”gé ition %m@go‘ﬁsr\ﬁgﬂggglg conpri sing
t he copol ynedelizeryof mlﬁghlp@dﬂtﬂomtm 8@1 ba}q_ﬂplum‘lﬂehﬁb@ fitstistep @amaiemiyof o cl ai m 110
wherein the &Hb(ﬁo&ase %:&maf 't@tﬁ’ﬁ)a?&aﬂ:cﬁﬁ\ﬁ&f 1@%10&1353%%15 eoatsdiuRol yester or

addi ti on pol compo 69945

PCTI US00/ 1251% % So%qg%ﬁﬁ%dwa]ég%%ﬂ%&r{ ({T%O@ng’ F%Bﬂl 50359?8? 8f n the substrate
conpri se20 atlsﬂé@l@dOYbﬂéOmﬂesﬁb@réﬁé,lo ® lﬁéll)rﬂnd ‘srepltbployhahiorigde (Y- 5 8. 985y ( al kyl ene

t er epht hal at ﬂb})} 1r01|hctﬂ {ASndhl1aMDe) ere alJedRk conbéant raﬂsbanaa{eheﬂalaﬁ@%wm to claim

110 wherein t t| N el f h [ | east one, col orant.
114. The net ’é’c g"JgS? #tEPTt 1"&1‘%%&3 mﬁ%&n&rﬁ % he i)e TRE pgd ﬁf"ﬁl ns at
| east one ofgrﬁciqateérbgrm éhﬂmoalnt\sas checked Typsy %memdsaeetﬂeatwvgnm ted ai m 110
further corrpsrtmsm&gew]mabﬂrvaﬁw Bk wechapat 3¢5 AQBAH SDERNeRFth SAihd fig@at | ng and

substrate. | ayers ,éL t ho C Og Ia| 115 wherein the
i nt er mediat eél awaesrvalé%nr%?r?-slgo "tcsqma‘ tﬁg{ g?l Stc% “ Icc’“m“[tgt 117. The

net hod accor%ﬁ rnlgu'te@ Ehleerﬁmtlmmm@rvewﬁw&r gtirrad) fox 3%@;@“&&9&6] €R@ions furt her
applied to aufieThe kaation dyéifionslahd welgheaverige aitblQRe wdigh@ of theQdoriten 117

wherein the I conprises at |east one pol ycarbonate,
pol yester or g)slgér iﬁlg)gh(lp Sr%gyéc}f an al kenyl aromati c conpound. 119. A bl ock

copol yner consi sting essentlally of resorcinol arylate pol yester segnents
in conbination with organic carbonate segnents) substantially free of
anhydridm | i nkages linking at |least two ners of the polyner chain, prepared
by 20 an interfacial nmethod, conprising the steps of (a) conbining at |east
one resorcinol noiety and at | east one catalyst in a mxture of water and
at | east one organic solvent substantially imiscible with water; and
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(b) adding to the m xture from(a) at |east one dicarboxylic acid
dichloride 25 while maintaining the pH between 3 and 8.5 through the
presence Okwgideasssd acceptor, wherein the total nolar anopddusebied d
chloride groups is stoichionetrically deficient relative to the total nolar
amount of phenolic groups. 120. The copol ynmer of claim 119, prepared by an
interfacial method further conprising the step of : adjusting the pH of the
reacti on m xTABEEtlo between 7 and 12 30 followi ng addition of the at |east
one di carboxylic acid dichloride. 56 WO 00/ 69945 PCTNS00/ 17516 121. The
copol ynmer of claim 120, prepared by an interfacial nethod further

conpri sing tlhe step of %BastAddedi |nBpse Avditipeact imoh% i Xt uPkgoingr at | east 3

m nutes at p_l;i_ﬁéﬂﬂgen 7 inglsiPtepn | qtimg (i o | trigshylagiter] of Mw'ai m{119 wherein the
at least ong_resorcindl muiety !5 is seletted fromlthe grouplconsisting of
unsubstitut dd redorcihal 69 net hy| Pesortinoll and mi8res|thereof. 123.

The copol yngr_of 3cl aim 128%herlein fhe a lezbt ore r@88rcihol noi ety is
unsubsti t ut ad reéorcihol. 9824 IThe Fopal ner $f cllai m?4ia herei n the at

| east one dilcarbdxyli¢ aci®Q 10 dichloridb is bt Idast e menber sel ected
fromthe gr cup_gggr&Ls Ry 7§f I gopht ) oyl 28l or d%,.%&épe.pht hal oyl

di chl ori de, Haphthalehe 2,;5 eH-gaf bc7,'! e-act Efgi cHl-or iz@ﬂ, s¢bacoyl

chl oride, cyed eh%xa..u 4 4835 et bcxy"..;c actd d:] Rr-e+i-de 3 %d /A Xt ures thereof.
| 25. The copebyrfF—etetamm-t24—rheret—the—af—eqst :}gg ei—¢ar boxylic acid
di chl oride ifs—= y Xte U‘fsoi aupht e 3uy= H—ctor-t+d crrn.s():acn C|)ht hal Oy|

di chl ori de. 45—326—TFhe—copotyner—ot—ctratmt25—wherern—the—t ati o of

i sopht hal oyl dich]oride,to terephthal oyl dichloride is about 0.2-5 : 1.

127. The copol ymertiggs 07ai m 126 wherein the ratio of i sopht hal oyl

dichloride to terephthal oyl dichloride is about 0.8-2.5 : 1. 128. The

copol ymer of cl ai Ansdizple eheack polymew st apialykédioe anhiydrideatontenolpy treatment 20

phenol i c 9rOmianqvmpaiﬁbb@ﬁhﬁlme.mc%h&@p&[)ﬂe@ﬁsmg% abpytridthyrahidel @ 1. 129.
The copol yner, of .claim 12§ éf\her ej n &he, oi chi Omf”fa_ﬁ r.%gl o of total

phenol i ¢ gr otf}p¥ef greatst then 2 getenion,of geieht disree moleghiarweighty_1 02 - 1. 130.
The copol ymegx I_'fE_ 9 prepared by an interfacial nethod wherein the pH
i s maintained Using an al kali netal hydroxide, an al kaline earth 25

hydr oxi de, or an al kal i ngﬂe%ﬁrg{(h xide. 131. The copal yper of claim 130

p
prepared by an i ntirRToReP eSgbh WRHrepsRed AXCRS thabinsP®ened usi ng
aqueous sodi enpetimehito X3 tel 5 A% tofklexcspof gsecinafwas lusddrinlsbewtaperanents he

organic rb . b Bemat i L v S "t ut od
ar omat i ¢ hy oF SEAIP AR Babp (R RR) a7 RE) )T‘%%‘éf% 516 Al .
reaction mixture was heated externally to a refluxing point at 3 minutes. The reaction

conditions and weight average molecular weights of the isolated polymers are shown
in Table 2.

15
20

25
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133. The copol ynmer of claim 132 wherein the di hydroxy-substituted aronatic
hydrocarbon is bi sphenol A 134. The copolyner of claiml32 further

conpri si ng vab od/@8sxt One chain stopper selected fromthe gpepBsieREsd Sting of
nono- phenol i ¢ conpounds, nono5 carboxylic acid chlorides)

nmono- chl or of onmat es) and m xtures thereof. 135. The copol ynmer of claiml 19
wherein the nol ecul ar wei ght of said copol yner decreases by |less than 12%
upon heati ng 18Ik pol ynmer at a tenperature of about 280-290C for five

m nutes. 136. The copol yner of claim 135 wherein the nol ecul ar wei ght of
said 10 copol yner decreases by |l ess than 5% upon heating at a tenperature
of about 280P90C T or] T ImbEmm Vtut esS. 137, A DI[OomiaiCPpPel MWET] consi sti ng
essential |y pfExamgdor|ciiiolamaey| abmmdae] Viesned | s e@gieNRsedion’clonbi nati on with
organi c carbpnate segnents, $ubstantially tree of [anhydrijde |inkages

i nking at | pastiztwg ner4 of |t N ROHyner Ychai n9.5 pfepaved oy 15 an
interfacial pethad, jconpsi Si NAs% exeessRselps Nof [(@9.9 cpnbuod ngl at | east one of
unsubstitutefd rasorcli nol4 and|20.5@PHOH rlesor cijnal.e Andosest [least one cat al yst
sel ected fromthe grloup €onsi $1% exgesis jquat e nal.y AnmeAEA un) salts and
tertiary am pes,6inja m«ture dfeRv@Her| aid di eh? of on¥thane; (b) adding to
the mxture frod7(a)l a m xtufe 1&PWOHoght Wal gyR22li £hl 91 dg and 20

t erepht hal oy| _dilghl gridetin nolar rdti & off R3bpht h¥latg to terephthal ate
of 0.4-2.5-1 wh?l e |nni ft ai n| hif expess BH b&t weed28 And97g. 5 |t hr ough additi on
of aqueous spdi @n hydr | WHEPEOR tlhe Yr afi 824f | no¥6eds tlotal acid chloride
groups to noles?totdl pifenolic!@Pédds lisYl $-2291: P3 (d) adjusting the pH
of the reactjon?i xtlure 4o bet WeEHOB 3§ afld 12236l | owt7fg 25 addition of the
di carboxyl i clac¥ dilchl dvide| n§3EMGPE! lapnd stik4¢np AR rdaction mixture for
at least 3 npnufés gt sadd pH PEORonbi Xing 2He bro¥ifct lfrom (c) with at

| east one dijphedbl) [at 1%ast | one monafphBnoli 84&hhi n%<t ofper, and phosgene
under basic jcond?tign 4and d) isolatli nd t 192541n | v%r sai d copol yner
decreasing i mdlecul aﬁ‘ﬁl\pl ght—30-by el t ha o9 7%.:%% eating at a

t enper at ur e lof 2%outl 283 200k for fi va minuledd3d g 100 aol 69945

PCT/ US00/ 12516 138. A nmultilayer article conprising: a substrate |ayer
conprising at | eaSPhQH €ptiehel); Ra[iteamtinGl)RHCOTCI(DerzbychlesiaE) pol yner,

cel lulosic materia)y g‘JI) 3 NoP" netal, and at |east one coating |ayer
thereon, said coa} | ayer conprising the copolyner S according to claim
119. 139. The artl'i‘:fP‘t’if COI’dI ng to claim 138 wherein the substrate
conprises at | eastfolbeingalextarmnbeniatitsobmelaysigtif kolotioraddi ti on pol ymer of an
al kenyl aromati ¢ conpound 140. The article according to claim 139 wherein

t he subst r at EXAMPLES 4Gt

10 The procedure of Examples 2-11 was repeated except that a portion of
tertiary amine was added following addition of dicarboxylic acid dichloride to
resorcinol moiety. A total of 4 mol % tertiary amine (40000 ppm; based on moles
acid chlorides) was added. The reaction conditions and weight average molecular
weights of the isolated polymers are shown in Table 3. Example 46 is a control

15 experiment in which all the tertiary amine was present at the beginning of the reaction
before addition of dicarboxylic acid dichloride to resorcinol moiety

20
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10 | east one bi sphenol A honp- or copol ycarbonate) pol y(al kyl ene

terepht hal at'e), or ABS or ASA copolyner. 141. The article according to

cl ai m 138 wWhsbddobyst he coating | ayer further conprises at pepg§oanis
colorant. 142. The article according to claim 138 wherein the substrate
contains at 15 |l east one of fillers and colorants. 143. The article
according to claim 138 further conprising an internedi ate | ayer disposed
bet ween sai dTé8&Ehg and substrate |ayers. 144. The article according to
claim 143 wherein the internedi ate | ayer contains at |east one of fillers

and colorants_20 745 T article according to claim138 which is an
aut onoti ve, n%ﬁlé?jﬁ I8 iI:ﬁmcl €. reQhg tprcycle e%g}r‘ii or or interior
conponent , § p@ﬁ i) Q6 S?( é Peltr dar, door, decklid)
. .  Init tent . .
trunklid) hgess ret—topt—btimer—F o€ ,l,"”i,l.M‘ﬁ. W}Qf#?n r housing, pillar
appl i que, clladgirer—bagy—srde—=rotgirgnwhe eaver—hgheany, door handl e,
(I bl il A . PSS AR - A L -
spoiler, wn = Ergpheet-anp—bezelgreadrafg—tat-ttarg, 25 tal | | anmp
housi n t ai l—arprbeze-—H-censerprat-e—enetrosgset+eg—+dck, or runnin
9 TP P50 ERsePTat 545 5 g
b d- ol Acue A haoLcl —rnandl naxrt v ?.v od £ Ayt d h. |
Oar y an e A\~ \.3 Ty |8\ducl LAY ] 7|J’ULI‘ILI y |J$ol Ly 1 2 'l‘il LI T U974Ul1_r OUt Oor Ve I C e
d 1 n n?nr-f L ol P= t ol ocdnnmaing ~~t n. 2':-\ V2N aVat ] k 1 f
Or EV| CE) T %vu\ T 1 \.96! \¥4 C—\7I \SA VA IIITU'I_TO\JML T LILJ mvl J\r}94|3-\;l-_v r I nt er aCe
devi ce, out qeer— i+ tls'{%} & r7cra‘t) bgat—e rg“'r*i e Cﬁ%.q.m ent, outboard
£ i3|4\rir\| v-9nv- o Al _a;mt Ay o T4 ) t r\'éj; nn% P -
not or, dept Heder—gReFSopal et oF e — Pt —si—TPpegly pa, hot-tub,
step; or stgp SRveiHRge—an auﬁocrrat%c t;nl e r."cﬁggi AR Ul,o'l(/\.l\/p, a lawn or
garden tractfe+ ’1"?;! - Eﬁ’:f Hop-—sperLiy q‘jsnme H—af—tdy, 59 WO
00/ 69945 PCTH-4 B,OO, 12‘805 S5 C‘r"wl.“h: Het- 'f‘l%c# eat+ %:'ﬂ.# eh;%' eH gol f course
nar ker) Or I A\ 0L nlll’\f‘l I'\ﬂlli aaaVal AN I'\I"If\l raYal N Y .znll"‘; I"Iﬂq IaY nel art Or
Lt 5 ) vl A A WD it 72 i oty B Sl
trl m Or a Ullra:\.\/ ] \.9 E=dLAY UVI VUII!\UL \/Illo P-\Jl uzi. 4 A\~ LIL] E.§g/1’/ ap-top-
conputer, pa& ) re-¢l cs?ﬁpst SF—FBRHHOFpHA erZGYke 'bcgabg,ﬁ FAX machi ne,
copier, tel hnh%ée) msk%! e pheq”,, aeh oTose"'* r,23'sad 8 9'6%;':3: ver, neter, 5
antenna, |i ght B—LV -6 e+ re—asphianees 5 dq’f’d rgg."?*g ir conditioner;
t' | an 1l h pdi Fal ool Qf_!‘Jllr‘j’ an lﬁ'é"ll A ',9,-\9\{ i i d
an article ysed dhrbHi-Rg—or—coRstri HOR ST 9.ﬁnlng)vwn ow,
wi ndow trim f!4 or W%lj—l——pa-neﬁ'w} &+ e LJ4¢ 3'3411 £ D'Q,e wi ndow
f unushi ng or#é&Uan;—a—LLefé-ed—-g-La%cov ' ctlre, painting
. . 3 17247, 73.1 R 2
poster, or IQ,@ ay Jté;bp, al protectied graphi-c—afr 04*957334 r indoor sign; an

article made froma pl Sgti c-wood conbination; a utility pit cover, cladding
or, 10 segti ng fq,r“ i c trans _ggci,at{)oq; cl adding or seating for trains,
subways, dr buses: LR IRYMERyWILEISPPYtylamiedp 3UIQ, ¢ o hel met or per sonal
protective egg%b coated synthetic or natural textiles; coated

phot ogr aphi c phot ographic print; coated painted article; coated
dyed article; coated fluorescent article; or coated foam.article. 146. A
net hod for preparTHyeRMplA {lpgteaies theprenaggtion gh tsraallysiablegssorgiptlyi ng 15 at

| east one t hrosatghyhakiteabloek-capatyicaohary Ergirnin gavisterhe petphayiet of lgaictysecond

| ayer conpri §j ' | o pol yner,
cellulosic n%%‘@ﬁ% ?résﬁg@tsﬂ Q%r%@%ﬁ?ﬂ%éﬁgﬁﬂ%@%@? ihﬁcétg gég%(ra&g%rrpri sing the
copol ymet0 acearped ¥ith 3 sassjmpelierg cenfnfuge rericculition PYMBRBPHFNGeRsST ¥1dai m 146
wher ei n t he preissteraguidibeaviop addigen fwhnd Bvekeedhatged nsogsiio) (66 16Qy) diSemolpol yest er or

addi ti on ol YIRNAuARMALKEMREATHAL . SIPINOR. aabdfls sdliGTRIAIhACCOr di ng

to claim 147 rein substrate conprises _at |east one bi s% enol A honp-
or copol ycar $i6harathang (FeliRss). SAL WalEF Crhtitees)- dhe yecirghlatgipump WasAupsthol yrer .
25 149. The oreiriobe momare diandegassed wdthmitdop6n wihie etirming.[he pblbdfitngaquequar  f ur t her
COMPI | Seps At haska DRLsRAET A 508 ued NSolERHO AR QLAY Heorfchyah 146
wherein the substrate contains at ['east one g) I1Ters and col orants.
carried out by adding a solution of acid chlorides (507.5 g each of iso- and
terephthaloyl dichlorides; 5.00 moles total in 2.0 liters of dichloromethane solution)
while stirring and simultaneously adding 50% sodium hydroxide solution at such a

rate that the pH was maintained between 6 and 8. The acid chlorides were added
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151. The method according to claim 146 further conprising an internediate
30 | ayer disposed between said coating and substrate |ayers. 152. The

met hod acco‘?,gi &ﬁ,gé) claim1S0 wherein the internedi ate | agggusiabasns at

| east one o f0 ers and colorants. 60 WD 00169945 PCT/ US00/ 12516 153.
The met hod according to claim 146 wherein said nultilayer article is
further applied to a substrate |layer. 154. The nethod according to claim
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Samples of polymers comprising resorcinol arylate polyester chain members
were dried in vacuo at 120°C for 15 hrs. A weighed sample of about 25-30
milligrams was placed in a circular die cavity 2 centimeters (cm.) in diameter and
covered with a cylindrical piston of the same size. The die assembly containing the
25  sample was heated in a Carver press at 290°C for 5 minutes at 500-4,000 pounds
gauge (lbs.g.) pressure, then removed and cooled in chill blocks. The heat treatment
produced a film about 1 mil in thickness and 2 cm. in diameter. Molecular weights of
samples before and after the heat treatment were measured by GPC using polystyrene
standards. Table 4 shows examples of melt stability for resorcino} arylate polyesters
30 prepared using the method of Example 1 and Control Examples 1 and 2, and for
resorcinol arylate-containing copolyestercarbonates prepared using the method of
Example 47. Wt.% resorcinol arylate in the Table refers to wt.% resorcinol arylate
chain members in the polymer, the remaining mers being organic carbonate mers.
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Control Example 1 except that the organic solvent was dichloromethane and a

15

capping agent was present. Extrusion of the material gave orange pellets. The

polymer had initial weight average molecular weight (Mw) of 61,300 and Mw after
extrusion of 52,200 (85% retention). A separate sample of material was treated with
dibutylamine in solution; the Mw of the recovered material was 42,400 (69%

retention).

20
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10  arylate blocks was prepared by the method of Example 47 except that the resorcinol

isopht alate to terephthalate in the resorcinol

arylate-containing polyester block was made using the procedure of Control Example
1 using a capping agent and dichloromethane as the organic solvent. Extrusion of the
material gave amber pellets. The copolymer had initial Mw of 75,900 and Mw after
extrusion of 64,500 (85% retention). A separate sample of material was treated with

15  dibutylamine in solution; the Mw of the recovered material was 73,000 (96%
retention).

EXAMPLE 65

A resorcinol arylate-containing block copolyester-carbonate was prepared by
the method of Example 47 with 50% by weight carbonate blocks and 1:1 ratio of
20  1sophthalate to terephthalate in the resorcinol arylate blocks. Extrusion of the material
gave faintly yellowish pellets. The copolymer had initial Mw of 52,300 and Mw after
extrusion of 51,700 (99% retention). A separate sample of material was treated with
dibutylamine in solution; the Mw of the recovered material was 51,500 (98%

retention).

25 Disks were formed from the resorcinol arylate-containing polymers of
Examples 62-65. The disks were approximately 0.6 millimeters (mm) (0.024 inches)
thick and 50 mm (2.0 inches) diameter, and were formed from melt-processed
polymer (either pellets, extruded film, or injection molded parts) under the following
conditions: 2.1 g of melt-processed polymer were placed in a mold between heated

30 platens of a hydraulic press and heated at about 200°C with no applied pressure for 3
minutes, then under 4500 1bs.g. pressure for 1 minute, and finally under 6500 lbs.g.
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hydraulic press and heated at about 200°C with no applied pressure for 2 minutes,
10  then under 4500 Ibs.g. pressure for 1 minute, and finally under 6500 lbs.g. pressure
for 1 minute. All samples were well adhered.

The color of the disks and of the laminated plaques was determined on a
Macbeth 7000 Color-Eye colorimeter and reported as CIELAB values and yellowness
index (YI; according to ASTM D1925). Results are shown on Table §.

15 TABLES
Disks (transmission) Laminate on PC (reflection)
Example L* a* b* YI L* a* b* YI
62 9045 -123 152  26.01 76.6 357 3174 61.07
63 9473 -03 3.6l 6.34 86.18 -038 1495 274
64 93.82 -0.43 5.4 9.5 84.21 0.88 2044  38.27
65 9552 -0.11 131 2.26 9121 -0.8 6.95 12
unlax;xgnated 94.86 -0.52 2.88 451

The data show that the disks and multilayer articles formed from melt-
processed resorcinol arylate-containing polymers made by the method of the
20 invention have much less color and lower yellowness index than the respective
control blends.
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(b) adding to the mixture from (a) at least one dicarboxylic acid dichloride
while maintaining the pH between 3 and 8.5 through the presence of an acid acceptor,
10  wherein the total molar amount of acid chloride groups is stoichiometrically deficient
relative to the total molar amount of phenolic groups.

2. The method of claim 1 further comprising the step of : adjusting the
pH of the reaction mixture to between 7 and 12 following addition of the at least one
dicarboxylic acid dichloride.

15 3. The method of claim 2 further comprising the step of : stirring the
reaction mixture for at least 3 minutes at pH between 7 and 12.

4. The method of claim 1 wherein the at least one resorcinol moiety is
selected from the group consisting of unsubstituted resorcinol, 2-methyl resorcinol,

and mixtures thereof.

20 5. The method of claim 4 wherein the at least one resorcinol moiety is
unsubstituted resorcinol.

6. The method of claim 1 wherein the at least one catalyst is selected
from the group consisting of tertiary amines, quaternary ammonium salts, quaternary
phosphonium salts, hexaalkylguanidinium salts, and mixtures thereof.

25 7. The method of claim 6 wherein the at least one catalyst is selected
from the group consisting of triethylamine, dimethylbutylamine, N-ethylpiperidine,
N-methylpiperidine, diisopropylethyl amine, 2,2,6,6-tetramethylpiperidine,
tetrapropylammonium bromide, tetrabutylammonium bromide, tetrabutylammonium
chloride, methyltributylammonium chloride, benzyltriethylammonium chloride,
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5 0. The method of claim 8 wherein all tertiary amine is present before
addition of dicarboxylic acid dichloride to resorcinol moiety.

10.  The method of claim 8 wherein a portion of any tertiary amine is
added following addition of dicarboxylic acid dichloride to resorcinol moiety.

11.  The method of claim 1 wherein the at least one organic solvent is
10  selected from the group consisting of chloroform, chlorobenzene, dichloromethane,
1,2-dichloroethane, dichlorobenzene, toluene, xylene, trimethylbenzene, and mixtures
thereof.

12.  The method of claim 1 wherein the at least one dicarboxylic acid
dichloride is selected from the group consisting of isophthaloy! dichloride,
15  terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid dichloride, and mixtures
thereof.

13.  The method of claim 12 further comprising at least one aliphatic
dicarboxylic acid dichloride.

14.  The method of claim 13 wherein the at least one aliphatic dicarboxylic
20 acid dichloride is selected from the group consisting of sebacoyl chloride and
cyclohexane-1,4-dicarboxylic acid dichloride.

15.  The method of claim 12 wherein the at least one dicarboxylic acid
dichloride is a mixture of isophthaloyl dichloride and terephthaloyl dichloride.

16.  The method of claim 15 wherein the ratio of isophthaloyl dichloride to
25 terephthaloyl dichloride is about 0.2-5 : 1.

17.  The method of claim 16 wherein the ratio of isophthaloyl dichloride to
terephthaloyl dichloride is about 0.8-2.5 : 1.

18.  The method of claim 1 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.5-1.01 : 1.
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1109 ()-wxy]j K7 2Ba: otge pfjclagn 1 wherein the pH is mamtamed using an alkali
metal hydroxide, an alkaline earth hydroxide, or an alkaline earth oxide.

5 21.  The method of claim 20 wherein the pH is maintained using aqueous
sodium hydroxide.

22.  The method of claim 1 wherein the pH is maintained through
simultaneous addition of acid acceptor with the at least one dicarboxylic acid
dichloride.

10 23.  The method of claim 1 further comprising at least one chain-stopper
selected from the group consisting of mono-phenolic compounds, mono-carboxylic
acid chlorides, mono-chloroformates, and mixtures thereof.

24.  The method of claim 23 wherein the at least one chain-stopper is at
least one mono-phenolic compound selected from the group consisting of phenol,
15  alkyl-substituted phenol, p-cumylphenol, p-tertiary-butyl phenol, diphenol monoester,
resorcinol monobenzoate, diphenol monoether, and p-methoxyphenol.

25.  The method of claim 24 wherein the at least one mono-phenolic
compound is present with the at least one resorcinol moiety.

26.  The method of claim 23 wherein the at least one chain-stopper is at
20  least one mono-carboxylic acid chloride selected from the group consisting of
benzoyl chloride, alkyl-substituted benzoyl chloride, toluoyl chloride, halogen-
substituted benzoyl chloride, bromobenzoyl chloride, trimellitic anhydride chloride,
cinnamoyl chloride, 4-nadimidobenzoyl chloride, and mixtures thereof.

27.  The method of claim 26 wherein the at least one mono-carboxylic acid
25  chloride is present with the at least one dicarboxylic acid dichloride.

28.  The method of claim 23 wherein the at least one chain-stopper is at
least one mono-chloroformate selected from the group consisting of phenyl
chloroformate, alkyl-substituted phenyl chloroformate, p-cumyl phenyl
chloroformate, toluene chloroformate, and mixtures thereof.
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5 31.  The polymer made by the method of claim 1.
32.  The polymer made by the method of claim 5.
33.  The polymer made by the method of claim 15.
34.  The polymer made by the method of claim 23.
35. A multilayer article comprising:

10 a substrate layer comprising at least one thermoplastic polymer, thermoset
polymer, cellulosic material, glass, or metal, and

at least one coating layer thereon, said coating layer comprising the polymer
made by the method of claim 1.

36.  The article according to claim 35 wherein the substrate comprises at
15  least one polycarbonate, polyester or addition polymer of an alkenylaromatic
compound.

37.  The article according to claim 36 wherein the substrate comprises at
least one bisphenol A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

20 38.  The article according to claim 35 wherein the coating layer further
comprises at least one colorant.

39.  The article according to claim 35 wherein the substrate contains at
least one of fillers and colorants.

40.  The article according to claim 35 further comprising an intermediate
25 layer disposed between said coating and substrate layers.

41.  The article according to claim 40 wherein the intermediate layer
contains at least one of fillers and colorants.
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aircraft, boat or marine equipment, outboard motor, depth finder, personal water-

10  craft, jet-ski, pool, spa, hot-tub, step, or step covering, an automatic teller machine
(ATM), a lawn or garden tractor, lawn mower, tool, sporting equipment or toy,
snowmobile, recreational vehicle, golf course marker, or playground equipment; an
enclosure, housing, panel, part, or trim for a computer, desk-top computer, portable
computer, lap-top computer, palm-held computer, monitor, printer, keyboard, FAX

15  machine, copier, telephone, mobile phone, radio sender, radio receiver, meter,
antenna, light fixture, lighting appliance, transformer, air conditioner; an article used
in building or construction, glazing, roofing, window, window trim, floor, wall panel,
door, door trim, decorative window furnishing or treatment; a treated glass cover for a
picture, painting, poster, or display item; a protected graphic; an outdoor or indoor

20 sign; an article made from a plastic-wood combination; a utility pit cover; cladding or
seating for public transportation; cladding or seating for trains, subways, or buses;
cladding for satellite dishes; coated helmet or personal protective equipment; coated
synthetic or natural textiles; coated photographic film or photographic print; coated
painted article; coated dyed article; coated fluorescent article; or coated foam article.

25 43. A method for preparing a multilayer article which comprises applying
at least one thermally stable coating layer to a second layer, said second layer
comprising at least one thermoplastic polymer, thermoset polymer, cellulosic .
material, glass, or metal, and said coating layer comprising the polymer made by the
method of claim 1.

30 44.  The method according to claim 43 wherein the substrate comprises at
least one polycarbonate, polyester or addition polymer of an alkenylaromatic

compound.
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47.  The method according to claim 43 wherein the substrate contains at
least one of fillers and colorants.

48. The method according to claim 43 further comprising an intermediate
layer disposed between said coating and substrate layers.

10 49.  The method according to claim 48 wherein the intermediate layer
contains at least one of fillers and colorants.

50.  The method according to claim 43 wherein said multilayer article is
further applied to a substrate layer.

51.  The method according to claim 50 wherein the substrate layer
1S comprises at least one polycarbonate, polyester or addition polymer of an
alkenylaromatic compound.

52. A polymer consisting essentially of resorcinol arylate polyester chain
members substantially free of anhydride linkages linking at least two mers of the
polymer chain, prepared by an interfacial method, comprising the steps of :

20 (a) combining at least one resorcinol moiety and at least one catalyst in a
mixture of water and at least one organic solvent substantially immiscible with water;
and

(b) adding to the mixture from (a) at least one dicarboxylic acid dichloride
while maintaining the pH between 3 and 8.5 through the presence of an acid acceptor,
25  wherein the total molar amount of acid chloride groups is stoichiometrically deficient
relative to the total molar amount of phenolic groups.

53.  The polymer of claim 52, prepared by an interfacial method further
comprising the step of : adjusting the pH of the reaction mixture to between 7 and 12
following addition of the at least one dicarboxylic acid dichloride.
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5  selected from the group consisting of unsubstituted resorcinol, 2-methyl resorcinol,
and mixtures thereof.

56.  The polymer of claim 55 wherein the at least one resorcinol moiety is

unsubstituted resorcinol.

57.  The polymer of claim 52 wherein the at least one dicarboxylic acid
10  dichloride is selected from the group consisting of isophthaloyl dichloride,
terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid dichloride, and mixtures
thereof.

58.  The polymer of claim 57 wherein the at least one dicarboxylic acid
dichloride is a mixture of isophthaloyl dichloride and terephthaloyl dichloride.

15 59.  The polymer of claim 58 wherein the ratio of isophthaloyl dichloride
to terephthaloyl dichloride is about 0.2-5 : 1.

60.  The polymer of claim 59 wherein the ratio of isophthaloyl dichloride
to terephthaloyl dichloride is about 0.8-2.5 : 1.

61.  The polymer of claim 52 wherein the stoichiometric ratio of total
20  phenolic groups to total acid chloride groups is about 1.5-1.01 : 1.

62.  The polymer of claim 61 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.2-1.02 : 1.

63.  The polymer of claim 52 prepared by an interfacial method wherein
the pH is maintained using an alkali metal hydroxide, an alkaline earth hydroxide, or
25  an alkaline earth oxide.

64.  The polymer of claim 63 prepared by an interfacial method wherein
the pH is maintained using aqueous sodium hydroxide.
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selected from the group consisting of mono-phenolic compounds, mono-carboxylic
acid chlorides, mono-chloroformates, and mixtures thereof.

66.  The polymer of claim 52 wherein the molecular weight of said
5  polymer decreases by less than 30% upon heating said polymer at a temperature of
about 280-290°C for five minutes.

67.  The polymer of claim 66 wherein the molecular weight of said
polymer decreases by less than 10% upon heating at a temperature of about 280-
290°C for five minutes.

10 68. A polymer consisting essentially of resorcinol arylate polyester chain
members substantially free of anhydride linkages linking at least two mers of the
polymer chain, prepared by an interfacial method, comprising the steps of :

(a) combining at least one of unsubstituted resorcinol and 2-methylresorcinol;
at least one catalyst selected from the group consisting of quaternary ammonium salts
15  and tertiary amines; and at least one mono-phenolic chain-stopper in a mixture of
water and dichloromethane;

(b) adding to the mixture from (a) a mixture of isophthaloyl dichloride and
terephthaloyl dichloride in a molar ratio of isophthalate to terephthalate of 0.4-2.5 : 1,
while maintaining the pH between 3 and 8.5 through addition of aqueous sodium

20  hydroxide, wherein the ratio of moles total acid chloride groups to moles total
phenolic groups is 1.5-1.01: 1;

(c) adjusting the pH of the reaction mixture to between 8.5 and 10 following
addition of the dicarboxylic acid dichloride mixture, and stirring the reaction mixture
for at least 3 minutes at said pH; and

25 (d) isolating the polymer, said polymer decreasing in molecular weight by less
than 30% upon heating at a temperature of about 280-290°C for five minutes.

69. A multilayer article comprising:

a substrate layer comprising at least one thermoplastic polymer, thermoset

polymer, cellulosic material, glass, or metal, and

49



Ul0%& && ()-c/ KY/ Sy Ul0%& && ()-cy Ul0%& && ()-c88888880S3vl9 /y ULO%&

&&' ()-cy ULOY& && ()-c/ KY/ Sy ULO%& && ()-cy UL0%&k &&' ()-cy UlO%&

&&' () - 0888%3 &%§9 ly Ul0%& && ()-c/ KY/Sy ULO%& && ()-cCyp < ()-cy
ULO%& &&' () - Y& && ()-c8888888_/vU9 /KY/ Sy UlO%& && ( cy Ul Y&

&' ()-cy UlO%& &&' ()-cy ULO%& && ()-cy Ul0%&k && ()-c889 9999dDvW9 / KY/ Sy
ULO%& && ()-cy ULO%& &&' ()-cy ULOY%& && ()-cy Ul0%& &&' ()-cy ULOY%& && ()-cy
Ul0%& &&' () - 9999a0mBast ¥ddatingdayer thereon, said coating layer comprising the polymer

according to claim 66.

70.  The article according to claim 69 wherein the substrate comprises at
least one polycarbonate, polyester or addition polymer of an alkenylaromatic
5 compound

71.  The article according to claim 70 wherein the substrate comprises at
least one bisphenol A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

72.  The article according to claim 69 wherein the coating layer further

10  comprises at least one colorant.

73.  The article according to claim 69 wherein the substrate contains at
least one of fillers and colorants.

74.  The article according to clai.~ 69 further comprising an intermediate
layer disposed between said coating and substrate layers.

15 75.  The article according to claim 74 wherein the intermediate layer

contains at least one of fillers and colorants.

76. The article according to claim 69 which is an automotive, truck,
military vehicle, or motorcycle exterior or interior component, panel, quarter panel,
rocker panel, trim, fender, door, decklid, trunklid, hood, bonnet, roof, bumper, fascia,

20  grill, mirror housing, pillar applique, cladding, body side molding, wheel cover,
hubcap, door handle, spoiler, window frame, headlamp bezel, headlamp, tail lamp,
tail lamp housing, tail lamp bezel, license plate enclosure, roof rack, or running
board; an enclosure, housing, panel, part, or trim for an outdoor vehicle or device, an
electrical or telecommunication device, network interface device, outdoor furniture,

25  aircraft, boat or marine equipment, outboard motor, depth finder, personal water-
craft, jet-ski, pool, spa, hot-tub, step, or step covering, an automatic teller machine
(ATM), a lawn or garden tractor, lawn mower, tool, sporting equipment or toy,
snowmobile, recreational vehicle, golf course marker, or playground equipment; an
enclosure, housing, panel, part, or trim for a computer, desk-top computer, portable

30 computer, lap-top computer, palm-held computer, monitor, printer, keyboard, FAX
machine, copier, telephone, mobile phone, radio sender, radio receiver, meter,
antenna, light fixture, lighting appliance, transformer, air conditioner; an article used
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picture, painting, poster, or display item; a protected graphic; an outdoor or indoor

sign; an article made from a plastic-wood combination; a utility pit cover; cladding or

5  seating for public transportation; cladding or seating for trains, subways, or buses;
cladding for satellite dishes; coated helmet or personal protective equipment; coated
synthetic or natural textiles; coated photographic film or photographic print; coated

painted article; coated dyed article; coated fluorescent article; or coated foam article.

77. A method for preparing a multilayer article which comprises applying
10 at least one thermally stable coating layer to a second layer, said second layer
comprising at least one thermoplastic polymer, thermoset polymer, cellulosic
material, glass, or metal, and said coating layer comprising the polymer according to
claim 66.

78.  The method according to claim 77 wherein the substrate comprises at
15 least one polycarbonate, polyester or addition polymer of an alkenylaromatic
compound.

79.  The method according to claim 78 wherein the substrate comprises at
least one bisphenol A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

20 80.  The method according to claim 77 wherein the coating layer further

comprises at least one colorant.

81.  The method according to claim 77 wherein the substrate contains at
least one of fillers and colorants.

82.  The method according to claim 77 further comprising an intermediate
25 layer disposed between said coating and substrate layers.

83.  The method according to claim 82 wherein the intermediate layer
contains at least one of fillers and colorants.

84.  The method according to claim 77 wherein said multilayer article is
further applied to a substrate layer.
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Ul0%& &&' ()-c/KY/ 8§. The method according to claim 84 wherein the substrate layer
comprises at least one polycarbonate, polyester or addition polymer of an
alkenylaromatic compound.

86. A copolymer consisting essentially of resorcinol arylate polyester
5 chain members in combination with Cs_yp straight chain alkylene, Cs.;o branched
alkylene, or C4.10 cyclo- or bicyclo-alkylene chain members, substantially free of
anhydride linkages linking at least two mers of the polymer chain, prepared by an
interfacial method, comprising the steps of :

(a) combining at least one resorcinol moiety and at least one catalyst in a
10  mixture of water and at least one organic solvent substantially immiscible with water;

and

(b) adding to the mixture from (a) at least one dicarboxylic acid dichloride
while maintaining the pH between 3 and 8.5 through the presence of an acid acceptor,
wherein the total molar amount of acid chloride groups is stoichiometrically deficient

15 relative to the total molar amount of phenolic groups.

87.  The copolymer of claim 86, prepared by an interfacial method further
comprising the step of : adjusting the pH of the reaction mixture to between 7 and 12
following addition of the at least one dicarboxylic acid dichloride.

88.  The copolymer of claim 87, prepared by an interfacial method further
20 comprising the step of : stirring the reaction mixture for at least 3 minutes at pH
between 7 and 12.

89.  The copolymer of claim 86 wherein the at least one resorcinol moiety
is selected from the group consisting of unsubstituted resorcinol, 2-methyl resorcinol,
and mixtures thereof.

25 90.  The copolymer of claim 89 wherein the at least one resorcinol moiety

is unsubstituted resorcinol.

91.  The copolymer of claim 86 wherein the at least one dicarboxylic acid
dichloride is at least one member selected from the group consisting of isophthaloyl
dichloride, terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid dichloride,

30 sebacoyl chloride, cyclohexane-1,4-dicarboxylic acid dichloride and mixtures thereof.
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93. The copolymer of claim 92 comprising from about 1 to about 45 mole

% sebacate chain members.

5 94.  The copolymer of claim 86 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.5-1.01 : 1.

95.  The copolymer of claim 94 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.2-1.02 : 1,

96.  The copolymer of claim 86 prepared by an interfacial method wherein
10  the pH is maintained using an alkali metal hydroxide, an alkaline earth hydroxide, or
an alkaline earth oxide.

97.  The copolymer of claim 96 prepared by an interfacial method wherein
the pH is maintained using aqueous sodium hydroxide.

98.  The copolymer of claim 86 further comprising at least one chain-
15  stopper selected from the group consisting of mono-phenolic compounds, mono-
carboxylic acid chlorides, mono-chloroformates, and mixtures thereof.

99.  The copolymer of claim 86 wherein the molecular weight of said
copolymer decreases by less than 10% upon heating said polymer at a temperature of
about 280-290°C for five minutes.

20 100. The copolymer of claim 99 wherein the molecular weight of said
copolymer decreases by less than 5% upon heating at a temperature of about 280-
290°C for five minutes.

101. A copolymer consisting essentially of resorcinol arylate polyester
chain members in combination with Cj straight chain alkylene or C¢ cycloalkylene
25 chain members, substantially free of anhydride linkages linking at least two mers of
the polymer chain, prepared by an interfacial method, comprising the steps of :

(a) combining at least one of unsubstituted resorcinol and 2-methylresorcinol;
at least one catalyst selected from the group consisting of quaternary ammonium salts
and tertiary amines; and at least one mono-phenolic chain-stopper in a mixture of

30 water and dichioromethane;
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15 at least one coating layer thereon, said coating layer comprising the copolymer
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according to claim 86.

103. The article according to claim 102 wherein the substrate comprises at
least one polycarbonate, polyester or addition polymer of an alkenylaromatic

compound

20 104. The article according to claim 103 wherein the substrate comprises at
least one bisphenol A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

105. The article according to claim 102 wherein the coating layer further
comprises at least one colorant.

25 106. The article according to claim 102 wherein the substrate contains at
least one of fillers and colorants,

107. The article according to claim 102 further comprising an intermediate
layer disposed between said coating and substrate layers.
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109. The article according to claim 102 which is an automotive, truck,
military vehicle, or motorcycle exterior or interior component, panel, quarter panel,

5 rocker panel, trim, fender, door, decklid, trunklid, hood, bonnet, roof, bumper, fascia,
grill, mirror housing, pillar applique, cladding, body side molding, wheel cover,
hubcap, door handle, spoiler, window frame, headlamp bezel, headlamp, tail lamp,
tail lamp housing, tail lamp bezel, license plate enclosure, roof rack, or running
board; an enclosure, housing, panel, part, or trim for an outdoor vehicle or device, an

10  electrical or telecommunication device, network interface device, outdoor furniture,
aircraft, boat or marine equipment, outboard motor, depth finder, personal water-
craft, jet-ski, pool, spa, hot-tub, step, or step covering, an automatic teller machine
(ATM), a lawn or garden tractor, lawn mower, tool, sporting equipment or toy,
snowmobile, recreational vehicle, golf course marker, or playground equipment; an

15 enclosure, housing, panel, part, or trim for a computer, desk-top computer, portable
computer, lap-top computer, palm-held computer, monitor, printer, keyboard, FAX
machine, copier, telephone, mobile phone, radio sender, radio receiver, meter,
antenna, light fixture, lighting appliance, transformer, air conditioner; an article used
in building or construction, glazing, roofing, window, window trim, floor, wall panel,

20  door, door trim, decorative window furnishing or treatment; a treated glass cover for a
picture, painting, poster, or display item; a protected graphic; an outdoor or indoor
sign; an article made from a plastic-wood combination; a utility pit cover; cladding or
seating for public transportation; cladding or seating for trains, subways, or buses;
cladding for satellite dishes; coated helmet or personal protective equipment; coated

25  synthetic or natural textiles; coated photographic film or photographic print; coated
painted article; coated dyed article; coated fluorescent article; or coated foam article.

110. A method for preparing a multilayer article which comprises applying
at least one thermally stable coating layer to a second layer, said second layer
comprising at least one thermoplastic polymer, thermoset polymer, cellulosic

30  material, glass, or metal, and said coating layer comprising the copolymer according
to claim 86.

111. The method according to claim 110 wherein the substrate comprises at
least one polycarbonate, polyester or addition polymer of an alkenylaromatic
compound.
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& ()- 112.  The method according to claim 111 wherein the substrate comprises at

least one bisphenol A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

113.  The method according to claim 110 wherein the coating layer further
S  comprises at least one colorant.

114, The method according to claim 110 wherein the substrate contains at
least one of fillers and colorants.

115. The method according to claim 110 further comprising an intermediate
layer disposed between said coating and substrate layers.

10 116. The method according to claim 115 wherein the intermediate layer
contains at least one of fillers and colorants.

117. The method according to claim 110 wherein said multilayer article is
further applied to a substrate layer.

118. The method according to claim 117 wherein the substrate layer
15  comprises at least one polycarbonate, polyester or addition polymer of an
alkenylaromatic compound.

119. A block copolymer consisting essentially of resorcinol arylate
polyester segments in combination with organic carbonate segments, substantially
free of anhydride linkages linking at least two mers of the polymer chain, prepared by

20  aninterfacial method, comprising the steps of :

(a) combining at least one resorcinol moiety and at least one catalyst in a
mixture of water and at least one organic solvent substantially immiscible with water;

and

(b) adding to the mixture from (a) at least one dicarboxylic acid dichloride
25  while maintaining the pH between 3 and 8.5 through the presence of an acid acceptor,
wherein the total molar amount of acid chloride groups is stoichiometrically deficient
relative to the total molar amount of phenolic groups.

120. The copolymer of claim 119, prepared by an interfacial method further
comprising the step of : adjusting the pH of the reaction mixture to between 7 and 12
30 following addition of the at least one dicarboxylic acid dichloride.
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121.  The copolymer of claim 120, prepared by an interfacial method further
comprising the step of : stirring the reaction mixture for at least 3 minutes at pH
between 7 and 12.

122.  The copolymer of claim 119 wherein the at least one resorcinol moiety
is selected from the group consisting of unsubstituted resorcinol, 2-methyl resorcinol,
and mixtures thereof.

123.  The copolymer of claim 122 wherein the at least one resorcinol moiety
is unsubstituted resorcinol.

124. The copolymer of claim 119 wherein the at least one dicarboxylic acid
dichloride is at least one member selected from the group consisting of isophthaloyl
dichloride, terephthaloyl dichloride, naphthalene-2,6-dicarboxylic acid dichloride,
sebacoyl chloride, cyclohexane-1,4-dicarboxylic acid dichloride and mixtures thereof.

125. The copolymer of claim 124 wherein the at least one dicarboxylic acid
dichloride is a mixture of isophthaloyl dichloride and terephthaloy! dichloride.

126. The copolymer of claim 125 wherein the ratio of isophthaloyl
dichloride to terephthaloyl dichloride is about 0.2-5 : 1.

127. The copolymer of claim 126 wherein the ratio of isophthaloyl
dichloride to terephthaloyl dichloride is about 0.8-2.5: 1.

128. The copolymer of claim 126 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.5-1.01 : 1.

129. The copolymer of claim 128 wherein the stoichiometric ratio of total
phenolic groups to total acid chloride groups is about 1.2-1.02 : 1.

130. The copolymer of claim 119 prepared by an interfacial method
wherein the pH is maintained using an alkali metal hydroxide, an alkaline earth
hydroxide, or an alkaline earth oxide.

131. The copolymer of claim 130 prepared by an interfacial method
wherein the pH is maintained using aqueous sodium hydroxide.

132. The copolymer of claim 119 wherein the organic carbonate segments
comprise at least one dihydroxy-substituted aromatic hydrocarbon.
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(d) isolating the copolymer, said copolymer decreasing in molecular weight
30 by less than 12% upon heating at a temperature of about 280-290°C for five minutes.
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10  seating for public transportation; cladding or seating for trains, subways, or buses;
cladding for satellite dishes; coated helmet or personal protective equipment; coated
synthetic or natural textiles; coated photographic film or photographic print; coated
painted article; coated dyed article; coated fluorescent article; or coated foam article.

146. A method for preparing a multilayer article which comprises applying
15  atleast one thermally stable coating layer to a second layer, said second layer
comprising at least one thermoplastic polymer, thermoset polymer, cellulosic
matenal, glass, or metal, and said coating layer comprising the copolymer according
to claim 119.

147. The method according to claim 146 wherein the substrate comprises at
20 least one polycarbonate, polyester or addition polymer of an alkenylaromatic

compound.

148. The method according to claim 147 wherein the substrate comprises at
least one bispheno! A homo- or copolycarbonate, poly(alkylene terephthalate), or
ABS or ASA copolymer.

25 149. The method according to claim 146 wherein the coating layer further
comprises at least one colorant.

150. The method according to claim 146 wherein the substrate contains at
least one of fillers and colorants.

151. The method according to claim 146 further comprising an intermediate
30 layer disposed between said coating and substrate layers.

152. The method according to claim 150 wherein the intermediate layer
contains at least one of fillers and colorants.
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153.  The method according to claim 146 wherein said multilayer article is
further applied to a substrate layer.

154.  The method according to claim 153 wherein the substrate layer
comprises at least one polycarbonate, polyester or addition polymer of an
5 alkenylaromatic compound.
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