-1- WEATHERABLE COPOLYMERS FI ELD OF | NVENTftiné”’ -
5 The instant invention relates to a weatherable soft bl ock PO ¢!
copol ymer conposition. BACKGROUND OF THE I NVENTION 10 I\/bs{- ¢
pol ynmers are known to degrade upon prol onged ¥xposure to sunlight or

other fornms of light. One of the effects observed is yel |l owi ng of the

polymer or its blends. This probWEATHERRBLEROPRQLYMERS alleviated by
the use of light absorbers or |ight blockers which restrict t he

penetration of light and thus mininize the degradation to the 15 pol yner

surface. Thus U'”FN?fISIb@FllN VENTIONP! bers (UVA) are known to be used
to protect polyners from degradation due to exposure to di fferent

sources of light. Use of UWVA's, however, does not offer conplete

protection as degradati.o il occurs t he surf ul_t el
leads to 20 dPscol orati rl’l%ag{l 'PX%@‘%WI%S Br@ \g?%lgpfgbj? hw
rate. The i fgo'gbwﬁ-,é}fcoﬁvﬁbglﬁgﬁ ymers in a weat her| ng environnment nmay

be °~ - prolonged by increasing the UVA | oadi ng, however a practical limt
S eventual |y reached above which the physical properties of the

pol ymer - begi n addi tion of UWA's. Wile

hi gh | oadi ng 25 P%M@%Fe%gnwvﬁbﬁﬁrot ection, depending on the
appl i cation, t hey can also result in high initial col or .

One strategy tQ prot ect i nduced nmer dati on i nvol ves t he
use of [atent '@\/A sin fRﬂ'Vﬁ‘st are ?% thﬂ%&Paﬁa‘t‘%" P‘°‘°“9%@PFPQ§5&ed
to ultraviol et ' ! 9&5 sddﬂ?ﬁ?o?%fﬂ ﬁ'f&hﬁé‘%(j f&‘grg‘bﬁé‘e%f?’gme Qffete Eb &ived is

rearr angerrent goene ate stitute r oxy benzo enone
moi eti es which act yallowlngaafthelpolgmes or its blerdsr This pyotzhem haabeen pattially

composi ¢ ons 1rom PUPPRISS Ry dRe 418 B\ aheorbbHS 3y SRR bICKERE WHKE rarvit

are based on est er thefpdnetrdtivan of Slight uaid athus minimize the degradation to the

15 polymer surface. Thus ultraviolet light absorbers (UVA) are known to

be used to protect polymers from degradation due to éxposure to
different sources of light. ‘

Use of UVA’s, however, does not offer complete protection as

degradation still occurs at the surface and ultimately leads to

20 discoloration and surface embrittlement, albeit at a reduced rate. The

life time of many polymers in a weathering environment may be

prolonged by increasing the UVA loading, however a practical limit is

' eventuélly i'eached above which the physical properties of the polymer

begin to deteriorate with further addition of UVA’s. While high loading

25 of UVA's may offer enhanced protection, depending on the application,

they can also result in high initial color. |

One strategy to protect light induced polymer degradation

involves the use of latent UVA's in the form of aromatic polyarylates.

When exposed to ultraviolet light, these compositions undergo the

30 photo-Fries rearrangement to generate substituted 2-

hydroxybenzophenone moieties which act as UV absorbers as

reported by S.B. Maerov in J. Polym. Sci. Part A, Vol. 3, pp. 487-499,

196'5, and protect the compositions from further degradation. These

polyarylates generally are based on esters of bis phenols, such as



- 2- bi sphenol A, with isophthalic acid and terephthalic acid and have
out standi ng retenti on of physical properties upon weathering. An

exanpl e of such a polyarylate is Ardel[err] D-100 avail able from Uni on

Car bi de. However, the 2-hydroxybenzophenone n8i-eti es generated 5 from
such polynmers are very yellow and are undesirable in applications t hat
require little chabgmhemotom,owwtﬂunsomﬂham reid ngnd terephthalic acidt angt saveave

been nmade to avoid c or for X llletitu in resorc ol, for the
bi s phenol unit in%4 Wa?%egggg £ physical py & b @Bﬁgﬁ
Young, and A H 'V%Kaﬁfﬁle'df é'uctPﬁ' #GIXaF\ﬁateSi‘d Arﬂ’éﬂ D4do a%ilabl% fréfh Umon

3263-3299, 1971. VM|Ie u5|n resorci results in much | ower col or
upon irradiation, everothe 2-hydroxybenzopbenenet mpoiglieshgeneratedr

poLY(y eForcinolg! Sﬁ?ﬁ%@@i’%ﬂhﬁgﬂm very b nd BriEieRRgbic SHhichlitnd ™

interfacial or sol mamanredmmam@urﬂéolorduhhg Weattretingn of hi ghly
crystalline oligoners. addltlon

tg RI trapsition [atures
of such conpositions ne erabl e u
9rBPlse ce %@@? e %V%Cf 6olF formatian by
100[err]C, so that

t hernopl astic appli E’:’gt ngﬁibbnﬁ'sérﬁﬁgl gﬁt “}\efob‘éjmn?%lggggg%l scC laaée%{ as
monoaxi al |y or b| axépoited byr 8.Madptien, R4H. Mommg,eand()\ l'brMa‘khaHtlnshtPonm '
structure ther Ié J,é‘ d fi ﬁ tWhl ol yest er . of
the poly-1,3-p «fﬂepgglr éoﬁ't 5@ Pyégg ?@’pipzﬁa fle l‘f%’@%\fé?“ lﬂ?és
not report the Inl treahltgqhomuvh weweheasaior |u Jjon dfraldittion, polyhigtscbasded i 6m
struct ures. There is thus a need for high nplecul ar vvel ht

pol yaryl ate 25 polPPhHresrineti tarerathalatel Oan Pﬁy(&ﬁ}?"f-’WWE ate)hiage
2150 conti nuedex“‘éﬁbﬁzéc}““fvé:EP”%““ﬁg'ﬁ”v%éﬁé’é"x"ﬁgégﬁb?%*fﬁﬁaﬁ?@ﬁéqﬁ%’?
| ose the desi rabl e moleculainyweeight by copwentiesaldnhtefaciabory selution processes due
-3 - SUMERY; Stnd forhiiEh & ofgl}lghly crystalline oligomers. In addition, the glass
transition temperatures of such compositions need to be high,
preferably greater than about 100° C, so that the polymers can be

used in engineering thermmoplastic applications. U.S. Patent No.
4,390,683 discloses a monoaxially or biaxially stretched film structure,
20 or a heat-set structure thereof, for an unstretched film of an aromatic
polyester of the poly-1,3-phenylene terephthalate type. This patent,
however, does not report the initial color or weatherability of the
stretched film structures.
There is thus a need for high molecular weight polyarylate
25 polymer compositions which can be easily prepared in high yield, and
exhibit little change in color upon irradiation. There is also a continued
need for polymers that when exposed to light do not lose the desirable
physical properties of the polymer.



The present invention provides a weat her abl e pol yester soft bl ock
copol yner conposition conprising structural units of Fornulas 5 A, B, and

C 4 :

kO0<0y F@r-mula A 10

[err] 15 wherein R err] represents CJerr] straight chain

al kyl ene, ([err] brgyysAidARY Op-ﬁqgmmﬂqmq err] cyclo or.

bi cycl oal kyl ene; err represents [err] or -CHerr]-0;
R3 represents [err] or -CH[err] o ; R4 represents H, C[err]

St Chan o 1 orycl Sl e o vadbi pvestr o

2, 6-napht hyl ene;  block copolymer composition comprising structural units of Formulas

Formula A

) LA

Formula B and

R2 R’
L5

Formula C
15
wherein R' represents Csz straight chain alkylene, Cs-19 branched
alkylene, or C4-1¢ cyclo or bicycloalkylene;
B
R? represents 7  or -CH,-O-;
i
R®represents 7 N or -CH,-O-;
20 R* represents H, Cyg straight chain alkyl, or C,¢ branched alkyl;
and

Z represents at least one of 1,3-phenylene, 1,4-phenylene, and
2,6-naphthylene;



-4 - wherein Fornula B conprises at | east about 40 nole percent
1, 3-phenyl ene, and Formula C contributes fromabout 1 to about 45 nol e
percent to ester |inkages of the polyester. The term soft bl ock

copol yners-as used herein, indicates that § 4 sone segnents of the polyners
are made from non aromatic nmononer units. Such non aromati c nononer

units are generally | Lohat | n t @Rl fAnEXiaid |y 0
the soft bl ock pol ymargv.h%réi% ﬁhﬁ%écﬁe%d}ﬁgﬁgﬁo%t Ii‘égskfr\%%[om r? Ogﬁ)ormagl?g%/er{terr]
represent repeati n@-phengliehes andaFommila sCtdarntribatas iffom about tihto pbbyt4ber
soft bl ock pol yner ? 10 this invention. | TAI LED DESCRI PTI ON OF
THE | NVENTI ON mole percent/tq ester liakpges Pk the PPIVENe, esent i nvention is
provided a 15 composi tipNdiies8ftbldci eBPbiyPRErsRhs! W haksin] indftates that
percent 1, 3- phenyl ene. Anot her enbodi'nent provides a conposition,

wherein R 5 rspmesesegments rdf the apelymersaiate amgde nFomonan cgromatic

cycl oal kyl ene, and a Leferge ] ' eL gl

represents Clerr] monomeEJ&I al k%/lllcghg\%gp%ﬁag? gﬁ%ﬁ?%’ﬁ%i %Féaquw gén“é]. 20
Addi tional enbodi giphati®fandherepkesianto impartt flexibilityto tee soft blockepalyosrsi on
wherein Fornula C contributes fromabout 5 to abouj 40 nol e percent to

che ceter | naoeaol ot uGeigl it b BRe >, 1 il R

present inventionshiRWirdeunits Mat teheHbute 16 th@?)bgfﬁstér soft tblodlo plolytgo by ner
conposi tion conprising structural units o] ormula D, and optionally
conpri si ng st1@ct thislinventien.of Fornul as E and F: [err]

DETAILED DESCRIPTION OF THE INVENTION -

In one embodiment of the present invention is provided a

15 composition wherein Z comprises at least about 50 mole percent 1,3-
phenylene. Another embodiment provides a composition wherein R!
represents 03.14'straight chain alkylene, or Cs¢ cycloalkylene, and a
preferred composition being one wherein R' represents Ce-
cycloalkylene or Cs.4 straight chain alkylene.

20 Additional embodiments of the present invention provide a
composition wherein Formula C contributes from about 5 to about 40
mole percent to the ester linkages of the polyester, with about 5 to
about 20 mole percent being'particularly preferred. '

Another aspect of the present invention provides a weatherable

25 polyester soft block copolymer composition comprising structural units
of Formula D, and optionally comprising structural units of Formulas E
and F:

0
30 ' Formula D



-5 - [err] Formul a E

Terr] Formula F wherein R err] is
as previously defined. Cbnposition; conprising structural units

- represented by 10 Fornmulas A, B, C, D, E, and F can be prepared by

' exposi ng conpositions conprising structural units represented by
Formul as A, B, and Cto light. These conpositions undergo the Fries
rearrangenent wherein structural units repreggent by Forrmula A are at
| east partially converted to structural unjtip represq@ited by Fornula 15 D.

. The Fries rearrangenment, for exanple, cony

omatic ester into
. an hydroxy benzophenone. The Fries rearrange

n al so convert

. structural -units represented by Formula Ato E, and Formul a F.
It should be noted that the Fries rearrangenen an 8o occur -under

- thermal conditions, as is known to one skille e art. 20 Still
.~ yet anot her enbodi nent of the present invention provides @Bﬁpositions
~ conprising structural units represented by Forggdffats B, C, and D,

wherein the nolar ratio of structural units represented by
B!

5 OH

Formula F

wherein R* is as previously defined.

Compositions comprising structural units represented by
10 Formulas A, B, C, D, E, and F can be prepared by exposing
compositions comprising structural units represented by Formulas A,
B, and C to lightt These compositions undergo the Fries
rearrangement wherein structural units represented by Formula A are
at least partially converted to structural units representéd by Formula
15 D. The Fries rearrangement, for example, converts an aromatic ester
in to an hydroxy benzophenone. The Fries redrrangement can also
convert structural-units represented by Formula A to Formula E, and
Formula F. it should be noted that the Fries rearrangement can also

occur under themmal conditions, as is known to one skilled in the art.
20 Still yet another embodiment of the present invention provides
compositions comprising structural units represented by Formulas A,
B, C, and D, wherein the molar ratio of structura_ll units represented by
Formmula A to structural units represented by Formula D ranges from
‘ about 99:1 to about 1:1. Another embodiment provides a composition
25 wherein the molar ratio of structural units represented by Formula A to
the structural unit represented by Formula D is from about 99:1 to
about 80:20. A preferred embodiment provides a composition wherein



Formula A to structural units represented by Formula D ranges from
about 99:1 to about 1:1. Another enbodi ment provides a conposition 25

wherein the nolar ratio of structural uni t.%represent ed by Formula Ato
the structural unit represented by Formula™ is fromabout 99:1 to

about 80:20. A eferred enbodl nment,. provi des conposj tjon e ejn -
-6 - Z co%r pRny ‘gtaéﬂﬁﬁ@ gy, ‘ﬁi‘ﬁh hY\Ih ‘{.Qdﬁ‘o'ﬁo
nol e percegbembnthﬂ ménﬁfdﬁacysrx@rma& iy i6 St 3 phatiyfihe, aRigh et h

t he - remai nder bei n 4- phenyl ene. Q her errbodl rrents where
t he pol yester co"rﬁ%%'ﬂfiﬁ (s'snﬁﬁps\@sw&ne structural units of Fornula D and

optionally Fornulas E |
Formul a C, represent sogierr bB?ﬁf‘érﬂ%t ﬁre mé BBWHﬁ &h&h%gﬁqq{src%cl 0
al kyl ene, a par t$tcmtaralwmeﬁfd¥omw1a®rm optionally Fotmulag BaadW)qrevide

e R o oo B

claimed in the pa mtelomve ic9Bl carkymm BHRAADS praferfddetd
pol ycondensati on lk,?ﬁsl t g%%)r?ger?fat I"on, & sgl Pd 15 @?gt?e pol y%e?@?%tulogn or

ot her procedur esP H\S/\H“Po peein KR IrepresentaeCe-cyclagliylene, or Gaocstraight A:

Ali phatic diaci deWsipchiRyiehBe soft bl ock: 20 ~ Toalliter, 4 neck
fl ask, equi pped w tﬁ aﬂirghﬁ'ani cal stirrer, nitrogen inlet, refl ux

condenser d8d two pressure equilibration addition funnel s, were

added cetyl tri : (1. 82 .g, 5.00 mmol e), freshly
distilled resorc mé?ﬂg ‘%‘nb%gg%l cunyl phenol, (28.2 -
212 mg, 0.25 - 1 nole percent) as a chaln 25 st opper, and degassed

di chl or onet hane (150 ?&'{ﬁl liters). The flask was bl anketed with
nitrogen. One of the tGOFPY claimed nisy Jba present inventionican be

hydr oxi de (Na p@‘g Rl d
I |>/t ers). Tgle g(;?Jeousésod?%%tﬁﬁ%‘?g&ﬁg&cgﬁpbﬁ %%Haﬁ,a@%ﬁlgé%eqsamn”hbhd
ni trogen wasiubbtale pcbivmhaum. sobtheroprdoedufesiknovesto lonepskilted dry the

art.

Procedure A: Aliphatic diacid used as the soft block:

20 To a 1 liter, 4 neck flask, equipped with a mechanical stirrer,

nitrogen inlet, reflux condenser, and two pressure equilibration addition

funnels, were added cetyl trimethyl ammonium bromide (1.82 g, 5.00

mmole), freshly distilled resorcinol (11.01 g, 100 mmole), p-

cumyiphenol, (28.2 - 212 mg, 0.25 - 1 mole percent) as a chain

25 stopper, and degassed dichloromethane (150 mili liters). The flask was

blanketed with nitrogen. One of the addition funnels was charged with

sodium hydroxide (NaOH) pellets (8.04 g, 200 mmole), and water (50

mili liters). The aqueous sodium hydroxide solution was cooled while

nitrogen was bubbled through the solution for 5 minutes. Isophthaloyl

30 chloride (18.27 g, 90 mmole), sebacoyl chloride (2.41 g, 10.08 mmole),

' and dichloromethane (100 mili liters), were added to the second
addition funnel and the resulting acid chioride mixture was degassed |

for 5 minutes. Benzoyl chioride (0.25-1 mole percent) can be added to

the acid chloride mixture instead of p-cumylphenol to serve as a chain

35 stopper. The cold (20° C) sodium hydroxide solution was added to the



30 chloride (18.27 g, 90 mvle), sebacoyl chloride (2.41 g, 10.08 nmole),
and di chl oronethane (100 mli liters), were added to the second

- addition funnel and the resulting acid chloride m xture was degassed

for 5 minutes. Benzoyl chloride (0.25-1 nole dercent) can be added to

the acid chloride m xture instead of p-cunyl phenol to serve as a chain 35

stopper. The col d t3Rfeats bhe fldskinumyet stiftidg ata tﬁteonhthpreddaddtrefluhag
-7- contents of the flask, .under stlrrlngira te\/\gch prevent ed
refl uxing of ohthessplyent leddingta the fomalian,e tWtH -gngjucent emulsion.
whi te-transl ucent gl ﬁhﬁ'&re of thd N&ciff éf\}&rﬁegf W€ thénh Caddid 'tbdfhe Waitd-en
added to the white- ransl ucent emul sion at a rate so as to maintain a
gentle reflux whil eraaslmeat/emulslgnaatyaeratmsomtd maintajioa gentierefiux whde
acid chloride sol ution. The whi.te enul sion Stirred at_ oo .
tenperature for onQ"‘:"Ven mﬂou.ﬁ"yarﬁquiﬂ nt}] ‘fq{ﬁgﬁ'\‘%ém @)& %gl‘cg %Ppg?ed
in cold (20[ err] Q) solution"ThaRRite é&ﬁﬁl@&ﬂx Walshstitrsck at rmht%ﬁwﬁér‘afurgﬁbh@hél
and dried in vacuumto yield 26.6 g, 95 nol e percent

fibrous polymeric bouraadetheupolymer thus forraed W@’Frﬁ!&?!ﬂ'iﬁt%r'fbm%é?g°p@
(GPC) anal ysis (“S'n’f@ihanol ﬁ%élféd)fvﬂﬂnv{l%t%rVWa‘éEEdpﬁﬁtﬁeﬁ\tethéR&r G”Hbéd in
1 on, no r V\BI

showed a bi nodal I'Stri ecul a

about 200, 000 and vacuumbtouyiel026.&0g, Qﬁpnolél percent oha avhiher,ﬂﬁbeduscpdymenc

st opper used, ﬁgd a 115 . [;econd peak centered at about 1,200. A polyner
exhi biting a nol ecul ar wei ght distribution can be obtairned by
heating the W“' l e fgdr OPérrﬁéhﬁai?r 'Ght’ﬁ?ﬁélbg?épﬁy)r (Qm)nuélﬁﬁyﬁé ?(ﬁgﬁ'@'r]
C. Procedure B: Aliphatic diol used as Soft "blo

a lliter 4 neck fichiarofasgui/bRdvelume apmen&nlsmromnql) eshowed anmrn@gah

fnnel s, “ver e addedTaapufiiy. Wit anbeaR HileBuF ineldft et pbbi 200,000 and
rm?l e), and resortc;::itmlu(tjI Gﬂtmmeﬁﬁhmloa)thezmwhask tcr]vag\ObiaplpleeUeeld,ZSrlmd;/a th
ni t rogen e additio char ge iters
dry d?chl ororre?%anéecﬂﬁ aﬁ@a 8?“{]91 °‘§ 3%’9@” A “polyper; gyhibjting 4 3
m, 22 mole). A sqinithbaal ﬁi‘olé&ﬂﬂmméor % mﬂusﬁ&hﬁbhdﬁn be obtaid@dXhéatind the

mmole) in 50 mll liters dry dichl t hane was th
while fibrous polymeric material for 5 mlnutes at 250° C.

Procedure B: Aliphatic diol used as soft block:
20 _

To a 1 liter 4 neck flask, equipped with a mechanical stirrer,
nitrogen inlet, reflux condenser and two pressure equilibration addition
funnelé, were added cetyl trimethyl ammonium bromide (1.640g, 4.50
mmole), and resorcinol (9.910g, 90 mmole). The flask was blanketed

25 with nitrogen. One of the addition funnels was charged with 50 mili |
liters dry dichloromethane, hexane diol (10 mmole) and dry
triethylamine (3 ml, 22 mmole). A solution of isophthaloyl chloride
(20.302 g, 100 mmole) in 50 mili liters dry dichloromethane was then
added to the above addition funnel and the resulting yellowish mixture

30 was stirred occasionally under a dry nitrogen atmosphere. Meanwhile,
the second addition funnel was charged with a solution of sodium
hydroxide (7.2 g, 185 mmole), in deionized water (45 mili liters). This
aqueous sodium hydroxide solution was degassed by bubbling
nitrogen. Upon the disappearance of the yellow color initially formed _in_



added to the above addition funnel and the resulti ng yell ow sh m xture 30
was stirred occasionally under a dry nitrogen atnosphere. Meanwhile,
t he second addition funnel was charged with a solution of sodium

" hydroxide (7.2 g, 185 nmole), in deionized yater (45 mili liters). This
aqueous sodi um hydr oxi de sol uti on was degassed by bubbl | ng ni t rogen.
Upon the di sappe rance, ow.col.or i
B The’ acre BRI FhieBBeyRontBing HhaRE Bltthe? sofhdb el 30, minyis
m nut es af t eaftéhethac 'dérdJ hémbnds (.wpmmrwr oghlotideyr hddtioagddineg dfaskt he
fl ask contai ning, cetyl trinet anmoni um brom de and resorci nol was
charged with di cwmtam@a%tyt ﬁamergvh ammepiym bromides@and jregoraingl was

aqueous sodi um hy e e aQf o

flask. A white, &H&g ﬁgé‘ﬁ{?‘l sr on %ﬁ%eg‘lSQ‘h@@c‘ﬁ%@h%flges{'mg' the
cont ai ni ng solut i aqueoiss sbdmlnadlnydcbmde tsiodutian wast added to ¢he ommem'somf the

at such a rate as,tq resul onl derate refl ux g

transl ucent emul sﬂ%ﬁ‘ ﬁf WQH op‘&ﬁﬁéuﬁ?f‘r‘g E‘r‘?ﬂ fq{ﬂ‘édfhg%\ﬁmq d fslorlﬁi&aque

emul si on was furtggnhtafriihg 'sdMutiin WasntheAr@Gdad 46 &hé Qvhitd ra@ilicent emul§i”d?1
pol ymer thus obtai ned was worked up under the sane conditions used for

the typical inter8tsugh @)d’ﬁ&ﬁ:@sdtmﬁaﬂﬂbm @iy ra weederats ireflux,y changing the
Procedure C. Alip 0 f

bl ock: Bahtficofit roa B Hpram Jate HlmiE GmARid “TRE Whhs,
Wit h ad(r]I te | uxiO opaquelelnadsmnwsé%mmmtme@at mmtnaleiﬂfératuregoegnedwwm
wer e adde al o C i.de,(18. 272 90 and the err
20 hydroxydodecaﬁﬁg ¥(“1 ined ru@ ‘o\%fk%s%mea@ 4
for half hour, dugseq fé\'“ﬂh@ bicﬁPerMﬁ’W?@ ISd &t fohOc!bgdPi‘b'éGCbréWéusl

gaseous hydrochl oric acid was evol ved hi onyl chloride (1.5 mli [i ters
22 mmol e) was then added to the m xture and the mxture vvas further

stirred at this t re.fo al.f hour . Vacu lie

order 1o remove ckrReeai &\ MAutia BENaraRERRRIRR AT hERE a5 the xdt
gas. Degassify) WBfpckt opped upon reaching the boiling point of

| sopht hal oyl chloride. The m xture was cool ed under dry nitrogen and

To a dry 100 mili liters three neck flask, equipped with a reflux
condenser, magnetic stirrer and a Teflon-lined septum, were added

isophthaloyl chloride (18272 g, 90 mmole) and the wo-

20 hydroxydodecanoic acid (10 mmole). The mixture was kept at 85-90° C
for half hour, during which time a homogeneous solution formed and
gaseous hydrochloric acid was evolved. Thionyl chloride (1.5 mili liters,
22 mmole) was then added to the mixture and the mixture was further
stirred at this temperature for half hour. Vacuum was then applied in

25 order to remove excess thionyl chloride as well as the hydrochloric acid
gas. Degassing was stopped upon reaching the boiling point of
isophthaloyl chloride. The mixture was cooled under dry nitrogen and
transferred to a dry pressure equilibration addition funnel as a solution
in dry dichloromethane (100 mili liters).

30 Polymerization was conducted as described under Procedure 1
for the typical interfacial procedure, using cetyl trimethyl ammonium
bromide (1.640 g, 4.5 mmole) and resorcinol (9.910 g, 90 mmole) in
dichloromethane (140mili liters) and sodium hydroxide (7.20 g, 185



transferred to a dry pressure equilibration addition funnel as a solution
in dry dichloronethane (100 mli liters). 30 - Pol yneri zati on was
conducted as descri bed under Procedure 1 for the typical interfacial
procedure, using cetyl trimethyl ammonium -9- brom de (1.640 g, 4.5

mol e) and resorcinol (9.910 g, 90 nmole) in di chl oronet hane (140m I i

liters) and sodi um hydroxide (7.20 g, .
o' ol ) MR e RTie varer B i ftare) o The PolmerdhyRtteingy
obt ai ned Vaswis WGtet uppas desaribdibbeforé docthettypidat intgrfacial prodesst aci al
pr.ocess. Tet rabutyl anmoni um haljde can be substtut eg for cetyl
trinethyl ammoni um brEﬁﬂ’ébU{VA ammaniyme halide ggaas be Guhstitwed; dof cety{|

anmont um bal ! de RG] AR roniaR i enBLBYe! phtbedures. " Litfer !
can al so be used. The Kyl “group typically represents err al kyl .
Tabl es 1 A ang 1Retiasikyl ammiiohien dafide phasei transfer agentsknavae to one skilltest al

procedures outl| ni%dth%bgytedanlglso be used. The alkyl 1g(l)'oitp typical[h}a f'er;lresents Ci16

alkyl.

Tables 1A and 1B list the different compositions made by the
general procedures outlined above.
. 10 |
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Physi cal
in Table 1A are the

-12 -

Qutli ned
for a series of polynmers with

varying ratios of aliphatic soft blockkl “=The 5 Tg of the copol yner may be

controlled by the identity and

[err]
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glass transition tenperatures (TQ)

"Properties and Weat herability



concentration of the soft block noiety, thereby yielding copolyners that
are easily nelt processed w thout introducing the undesirable property

of high color formation upon weathering, as indicated by a Yl val ue of
equal to or less than half conpared to the }/#_val ue of the Reference in 10
Tabl e 2. Weat her abi | i ty he superior color retention of
the conpositions presently cl ai,ned denonstrated by observing the
col or formation |‘EhY$1F%’ P"OPefﬂWSF ﬁfﬁdé@@% F accel erated weat hering
condi tions. Fil s appr oximately 60 mcrons thick were fornmed by
conpressi on nol di ng anpl es of representative conpositions. All

conposi tions gave st ro@y,tllned in é'ablmtlAaaneyther glassdransition temperaures 6Tg)

fil Th f |

Vet her omet of or 1 or e seis RPaSErters with Bfild Piis SPRipt R kptEbbeks, The,
The |ight CyC|59 Jeﬁo tﬁénw’ogélymer hfayo 58 eontrolled!i &lycahef uaemnvams
per square rreter 34 ano neters with a

t enFer ature of 7ocrommir@thn of the soft b|°thr@ﬁW éhGF@SbY'eﬂi{‘Q PPF@,R/"Wﬁ that: «
20
e e‘é"as m n“&ﬁghﬁ@gsurfe Qrc?ce‘@%? vrnﬁ%uﬁﬁﬁﬁ%l*&l‘ig e dridedidble Fro"p'%ny

Exposur e es per squale neter
(kd/mferr]) of i roﬁﬂigtncdoatfoﬁ?‘d@tumlmponmea&nenng. as |fidn=:atedabyra ¥§ valuecol or

ASTM D102, on aeaiakifcer Resdaan Ralf Comgnisd tnthe YIVADY FEIRGCRSIROAR I o,

713 kJ/ n2 of POTHhR 4r € shown 30 .in Table 2. By this anmount of exposure

the color shitts have reached a nearly constant val ue.

- 13- Tabl e 2. Initial Delta Yl after
713 - Yl kJ/ rr[err] exposure

Ref erence* 1.4 “ﬁ?‘gg‘éyﬂ'w 2.6 3.3

7 6.5 .

The superior color retention of the compositions presently
15 claimed may be demonstrated by observing the color formation in thin
flms exposed to accelerated weathering conditions. Films
approximately 60 microns thick were formed by compression molding
samples of representative compositions. All compositions gave strong,
essentially transparent, and colorless films. These films were exposed

20 in an Atlas Cissé xenon- arc Weatherometer® equipped with '
borosilicate inner and outer filters. The light cycle was 160 minutes
long at an irradiance of 0.77 Watts per square meter (W/m®) at 340
nano meters with a black panel temperature of 70° C and a dry bulb
temperature of 45° C. The dark cycle was 20 minutes long with a water
25 spray during the latter 15 minutes. Exposure was measured in total
kilojoules per square meter (kJ/m) of irradiance at 340 nano meters.
The transmission color was detemmined as the yellowness index (Y!),
measured according to ASTM D1925, on a  Gardner XL-835
colorimeter. The changes in Yl after 713 kJ/m? of exposure are shown

30 in Table 2. By this amount of exposure the color shifts have reached a
nearly constant value.



18 3.4 3.9 21 3.5 6.3

** Ardel[err]. D 100: bisphenol A iso/terephthalate 5 The
above data show that the color shifts of the soft-. bl ock cont ai ni ng
resorcinol -based pol yaryl ates, Exanples 2,44/, 18, and 21, are clearly
| ess than the comrercial Ardel[err] polyaryl ate based on bi sphenol A,
the reference sq.rrg&e - 14 - CLAI V5. 1. A
weat her abl e pol 9 €  soft block copol yrer conposition conprising
structural units of Fornmulas A B __and C [err] 5
Formula A Initial  Delta Yirften# t3 B and 10
[err] Entry YiFor mclim*@xposure

Reference* 1.4 12.6
2 2.6 3.3
7 6.5 49
18 34 3.9
21 3.5 6.3

* Ardel® D-100: bisphenol A iso/terephthalate

5 The above data show that the color shifts of the soft-
block containing resorcinol-based polyarylates, Examples 2, 7, 18, and
21, are clearly less than the commercial Ardel® polyarylate baséd on
bisphenol A, the reference sample. o



wherein Rerr] represents (err] straight chain alkylene, Cerr] branched

rlgprglsg!t gnferr ,Im“nl" "ﬂﬂ"@ lﬂ"’ 5 CyC| o sl eneR[ err]. represeﬁ gr{]e”]

or - arr represents H -{§err] straight chain al kyl, or
C[err] br anched al kyl ; and Z represents at |east one of 1, 3-phenyl ene,
1, 4- phenyl ene, ra? g@/‘ g2, 6- napht hyl ene; wherein Forrml a B

conprises at |eas out- 40 nol e percent 1, 3- phenyl ene, and Fornula C

contributes from abouti.l t oAaboveatherable mls@spe;r ceaatt t oblosker chpalympars of
t he pol yester. - . i1 C ition of
claim 1 wherei n EYPRPSItIPN COMATISING é&mcg"a‘r‘r"tﬁﬁ% %W@afcﬁA% %ﬁ?g% m)l e
percent to the ester |inkages of the pol yester.

conposition of claim2 wherein Fornula C contrl butes 5 from about 5 to
about 30 nole percent to the ester |inkagesgR 4. A conposition
of claim1 wherein Formula B conpr ses at out 50 nole %1

| east

, 3- phenyl ene. 5. A co wherein R err]
represents (err] straight ch& n aI Cegr-Cerr] cyclo

al kyl ene. 10 6. A conposi tion o i ein Rlerr] represents
Cerr]-cyclo al kyl ene. ) A copyg osition of claim1 wherein
at | east 40 r’rg percent of Fornula B™Qgpfises 1, 3-phenyl ene, and the
remai ni ng bei ng 1, 4- phenyl ene. 15 8. A conposition of claimb5b
wherein R err] repr esent s (Jerr] st r fFopimulacAai n al kyl ene. 9.
A conposition of claiml1, further conprising structural units

represented by Formula D, and optionally Fornulas E and F:

LA

Formula B and

: 2 R3
e
R

Formula C

10

wherein R' represents Cjzo straight chain alkylene, Cs-1o branched
15 alkylene, or C4-10 cyclo or bicyclo alkylene;

R? represents / N -or -CH,-O-;
O
¢
R®represents /N or -CH,-O-;
R* represents H, C,.s straight chain alkyl, or C4. branched alkyl;
and Z represents at least one of 1,3-phenylene, 1,4-phenylene, and
20 2,6-naphthylene;
wherein Formula B comprises at least about 40 mole percent
1.,3-pheny|ene, and Formula C contributes from about t to about 45
mole percent to ester linkages of the polyester.



R4 [err] 20— Formula D

!

ferr] LA [ Formila F wherein: R
represents H, C ekl cStcalights chain al kyl,_ o _Cerr] branched al kyl 5
10. A conposition of claim9 wherein the nolar ratio of structural

units represented by JFornuja A t?ﬁﬁﬁéﬁﬁ%ﬁ,‘u{%éﬁei“ Forﬁﬁgﬁ%&%tﬁg

Forrmul a D ranges from%bout goMp conposl ¥ion
of claim 10 wher drdmtétsouobao aBdUD40f mole preentt to the Wwatérs linkagess ehtthe by
Formula A to the structural units 10 represented by Forrmula D ranges from
about 99:1 to abdflygsieno. 12. A conposition of claim?9 wherein
at jeast 40.mie - PErcenA QImPoERBhDILIERTY Whekeit: ForfllRRME LahtAtiitesne
remai ni ng bei ng 1, 4- phenyl ene.

5 from about 5 to about 30 mole percent to the ester linkages.

4. A composition of claim 1 wherein Formula B comprises at
least about 50 mole % 1,3-phenylene.
5. A composition of claim 1 wherein R' represents Ca.10
straight chain alkylene, or Cs-Cg cyclo alkylene.
10 6. A composition of claim 5 wherein R' represents Cg-cyclo
alkylene.
7. A composition of claim 1 wherein at least 40 mole

percent of Formula B comprises 1,3-phenylene, and the remaining
being 1,4-phenylene.
15 8. A composition of claim 5 wherein R' represents Cs10
straight chain alkylene.
9. A composition of claim 1, further comprising structural
units represented by Formula D, and optionally Formulas E and F:

R4
L lee
20 O ,
Formula D

o) I-IR4

OH
o | and
Formula E
25



13. A conmposition of claim9 wherein R err] represents CJerr] 15 straight

-chain alkylene, or Cerr]-CQerr] cycl o al kyl ene. 14. A
conposition of cI ai m 13 wher ei nv\ﬁ[ err] represent s C6-cyclo al kyl ene.

15. A corrp03| mnmnﬂmmm erein RlerdP represents (err]

strai ght chai n 16. A weat herabl e pol yester soft bl ock
copol ymer conpoditfon " éorrprl sing structur uﬂs?)f Formul as A, B, and
C. 4 [err] s

Forrmula A Qr mul aB

and 2 R3

Formula C 5 wherein R err] represents C[err] '8ht chai n al kyl ene or
C err] cycl oal kyl ene; 2 HR represents [err]

or -CHerr]-0; R[err]represents Fr -CH2- O
R4 represents H, or CHerr]; and 10 éb‘gg‘&f\ s at | east one of
1, 3- phenyl ene, 1, {H&keiy! ene, and 2, 6- napht hyl ene;

R* represents H, C1.g straight chain alkyl, or C4.¢ branched alkyl.

5 10. A composition of claim 9 wherein the molar ratio of
structural units represented by Formula A to structural units
represented by Formula D ranges from about 99:1 to about 1:1.

" 11. A composition of claim 10 wherein the molar ratio of
structural units represented by Formula A to the structural units

10  represented by Formula D ranges from about 99:1 to about 80:20.

12. A composition of claim 9 wherein at least 40 mole
percent of Formula B compriées 1,3-phenylene and the remaining
being 1,4-phenylene.

13. A composition of claim 9 wherein R! represents Cs.0

15  straight chain alkylene, or Cs-Cg cyclo alkylene. .

14. A composition of claim 13 wherein R' represents Ce-cyclo
alkylene. _ .

16. A composition of claim 13 wherein R' represents Ca.10
straight chain alkylene. .

20 16. A weatherable polyester soft block copolymer composition
comprising structural units of Formulas A, B, and C:

Formula A

.g’im %?é

25



wherein Fornula B conprises at |east about 40 nole percent
1, 3-phenyl ene, and Formula C contri butes from about 5 to about 20 nol e
percent to ester Tinkages of the pol yester. 17. A conposition of

claim116, furth ctural unl-t1s7 - represented by Fornula D,
and optionally ﬁmﬂﬂmlﬂlﬁﬂﬂﬂm R4
[err] Ee

friulacB D 20 [ er ahd
Formula F

Formul a E

wherein R' represents 03_10 straight chain alkylene or Cg cycloalkylene;

R represents AN or-CH -0-
|
R®represents 7~ or -CH,-O-;

R* represents H, or CHs; and

10 Z represents at least one of 1,3-phenylene, 1,4- phenylene and
2,6-naphthylene;

@)

O

wherein Formula B comprises at least about 40 mole percent
1,3-phenylene, and Formula C contributes from about 5 to about 20
mole percent to ester linkages of the polyester.
15 17. A composition of claim 16, further comprising structural units
represented by Formula D, and optionally Formulas E and F:

R4

T
o ’
Formula D
20

O H RS
OH

(0]

Formula E and



5 18. A weat herabl e pol yester soft bl ock copol ynmer conposition
conprising structural units of Fornulas A, B, C, D, and optionally

Fornmulas E and F:______[erri— 10 : Formul.a A

e e

Formula F

5 18. A weatherable polyester soft block copolymer composition
comprising structural units of Formulas A, B, C, D, and optionally
Formulas E and F:

10 Formula A

L

Formula B

3
.R2 R
15 IIL- N

Formula C

R
ﬁ((ﬁ%
o ;

Formula D
20



- 19 - | OH [err]
Formul a E and [err] 5 Formula F

wherein R err] represents (CJerr] straight chain aI kyl ene or C6
. cycl oal kyl ene; err] representsygerr] or -CH2-GO;
'R3represents Terr] or i““ R4 represents H, or CHB; and

Z represents aﬂ“\“ﬂ“\““m \3 phenyl ene, 01 4-4phenyl ene, and

2, 6- napht hyl en erein Formula Bjconygrisegsat |east about 40
nol e percent " 183- phenyl ene, and For nul)g 9 utes fromabout 5 to
about 20 15 nole percent to ester |inkages of pol yester.

Formula E and
PP

OH

5 Formula F

wherein R’ represents Ca.m straight chain alkylene or C¢ cycloalkylene;

- R® represents / SN or -CH,-O-;

R®represents 7/ N or -CH,-O-;
10 R* represents H, or CHs; and
Z represents at least one of 1,3-phenylene, 1,4-phenylene, and
2,6-naphthy|ehe;

o)

O

wherein Formula B comprises at least about 40 mole percent
1,3-phenylene, and Formula C contributes from about 5 to about 20
15  mole percent to ester linkages of the polyester.



